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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJOXEHHH M TpeOOBaHWH K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obpazoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom deaepaaTbHOn
paboueii mporpaMMbl BOCITUTAHUS M KOHIIETILIMY MPETNoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTeNnbHBIX opraHuzanusx Poccuiickoii  @enepanuyu, pealu3ylOIUX OCHOBHBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIETEIbHOCTHOIO noaxoaa. IlporpamMma no ¢usuke cooTBETCTBYET
tpeboBanusM OI'OC COO k mIaHUpPyEeMBbIM JMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pesyibTaraM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIeJIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUIHOCTHBIC, METAIPEIMETHBIE, IPEeAMETHBIC (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (GU3UKU HAa 0a30BOM YpOBHE, B TOM YHCIIC

IPEMETHBIE PE3YJIbTAThl M0 T0/1aM 00YUYEHHUS;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHusl.

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHMHA 00 OKpY)KaroLleM MHpeE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUMIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBICHUH, U3y4aeMbIX
XUMHEH, Ouonoruei, pusmueckorr reorpadueir u actpoHomuei. Vcnonap3oBaHWe W aKTUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep 1 pa3BUTHE pa3HOOOPAa3HBIX TEXHOIOT UM
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHON KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HAYYHbII METOJ] MO3HAHUSI ITPH BHIMOJIHEHUH UMHU YYE€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢huzuku st ypoBHS CpeiHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJT UJICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHLHUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca (PU3UKH 00beAMHEH BOKPYT
¢uznueckux Teopuid. Begymmm B Kypce sBIseTcss (OPMHUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIHana (GU3NYecKoi HayKH, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3UKH C pa3BUTHEM OOIIECTBA, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUYECKUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku rnpeamnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTHYECKUX MPUIIOKEHUHN U3y4EHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CYXIeHUS MPoOJIeM pallMOHAIBHOTO IPUPOJIONIONIE30BAHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.



Crep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpeIHEro ooOmiero oOpa3oBaHHS
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUPOBAHHME MPEIACTABICHUA O CTPYKType HOCTPOCHHS
busnueckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, I'PAHUIAX MPUMEHUMOCTU TEOPHM, AJIS ONMUCAHHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (DM3MKU pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aly IKCIEPUMEHTAIbHON JesTeIbHOCTH oOyuatomuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUEHUYECKUX TMPAKTUYECKUX padoT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHUMOCTEW (PM3MUECKUMX BEIMYMH M TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSeTCs PEeIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL PAacYETHBIX 3a71a4 IMPUOPUTETOM SIBIISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJISIOIINE PUMEHSATH H3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jerna Kypca,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbIOOpa (QHU3MYECKOW MOJENH ANl CUTYyallMH MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnIo yuyeOHOTo mporiecca 0a30BbIi YpOBEHb Kypca (PH3UKH HA YPOBHE CPEIHETO 00IIEro
00pa3oBaHMs JOKEH M3ydaThCs B YCIOBUAX MPEIMETHOro kabuHeTa (DM3MKU WIH B YCIOBHUSAX
MHTETPUPOBAHHOTO KaOWHETa NMPEeIMETOB €CTECTBEHHO-HAYYHOTo LuKia. B kabuHere ¢u3nku
JIOJKHO OBITH HeoOXoIuMoe J1abopaTOpHOE OOOpYAOBaHWE [JIsl BBINIOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yIeHHYECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHOHHOE 000pyI0BaHHE.
JleMoHCTpalMoHHOE 00opynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W 00ECHEUMBAET IMOCTAHOBKY MEPEUNCICHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.
JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHMUYECKHX IMPaKTHYECKHX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOeCTeYrBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (dopMupoBaHHE HWHTEpeCca M CTPEMJICHHS OOYYAIONIMXCS K HAYYHOMY HW3YYEHUIO
HPUPOIbI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pPe3ysbTaTa W3Y4eHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI OOBSCHATH SIBIICHHSI C UCIIOJb30BaHUEM (DU3MUYECKIX 3HAHWNA U
HaYYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIU (U3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHIA.

JocTiwkenne 3TUX Ienel oOecreyrBaeTcs pelIeHHeM CIEAYIOMMX 3a7ad B Ipoliecce
M3y4deHus Kypca (U3HKA Ha YPOBHE CPEHETO 00IIero 0opa3oBaHusI:



e [puOOpeTeHue CHCTEMBbl 3HAHUH 00 OOMMX (PU3NUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOYAsh MEXaHUKY, MOJICKYJISIPHYIO (PU3HUKY, STIEKTPOAUNHAMHKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

e (QopmupoBaHHUE YMEHHH MPUMEHSTh TEOPETHUUYECKUE 3HaHUS M OOBSICHEHUS
¢u3nUecKux SBICHUH B MPHUPOJE M JUIS TNPHHATUS NPAKTUYECKUX pEIICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHME CIOCOOOB pEIIEHHUS pa3IUYHBIX 3aJad C SBHO 3aJaHHON (U3NUECKOM
MOJIEIBIO, 3a]1a4, I0IPa3yMEBAIOIINX CAMOCTOSATENIHOE CO3/JaHne (PU3NYEeCcKOi MOJIeNH,
aJIeKBATHOW YCIIOBUSIM 3a/1a4u;

e MnoHuUMaHWe (U3UYECKUX OCHOB U TMPHUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

e OBJIQJICHHE METOJAaMH CaMOCTOSITEIILHOTO IUIAHUPOBAHUS M MPOBEACHUS (prU3MuecKux
SKCIIEPUMEHTOB, aHaJIW3a M  UHTepHpeTanuu  HHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

® CO3JaHUE YCIIOBUM JJISl pa3BUTHUsI YMEHMM MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha usyuenue ¢usuxu (0a30BBIi ypoBEHb) Ha ypOBHE CpenHEro oomero oOpa3oBaHUS
otBoauTcs 136 yacos: B 10 kiacce — 68 yacos (2 4aca B Henento), B 11 kimacce — 68 yacos (2 Jaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JIElTaeT BHIOOp MpOBEACHUS 1a0OpaTOpHBIX padoT u
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00YUaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
O®uzuka — Hayka o npupoje. HayuHble MeToAbl MO3HAaHUS OKpyKarolero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MTO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (usnueckux siBjaeHuil u npoueccoB. Hayunsie runoressl. Ousnueckue
3aKOHBI U TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

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

Jlemoncmpayuu
AHanorosble ¥ UPPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopauHaT. CloKeHHe NepeMelieHul u
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NIEPEMELICHUSI MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKOpeHue CBOOOIHOTO TaICHHUS.

KpuBonunerinoe nBuxeHue. [[BH>KEHHME MATEpHAIBHOM TOYKM II0 OKPYKHOCTH C
MOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTIIOBas CKOPOCTb, JMHENHas ckopocTs. [lepuoa n yacrora
oOpaiueHus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHHuueckre yCcTporucTBa U MPAKTUYECKOE IPUMEHEHUE: CIIUAOMETD, ABUKEHUE CHAPSAIO0B,
LETIHBIE U pEMEHHBIE NIEpefayn.

Llemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAls KHHEMATUYECKUX XapaKTEPUCTUK ABUKECHUSL.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3peKEHHOM IMPOCTPAHCTBE.

Habmroienue nmxeHus Tena, OpoieHHOro Mo YriaoM K TOPU30HTY U TOPU30HTATBHO.

N3mepenne yckopeHus CBOOOHOTO IMaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yuenne HepaBHOMEPHOTO JBUKEHUS € LEIIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXY ITYTAMH, IPOWICHHBIMU TEJIOM 3a MOCIIEI0BATEIIbHbIE
paBHbIE MPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)XEHUH C HayalbHOM CKOPOCTHIO,
PaBHOM HYITIO.

N3yuenue ABMKEHUS IApUKA B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Teaa, OpPOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

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

Macca tema. Cuna. IlpuHnmn cynepnosunmu cuwi. Bropoit 3akoH HerooTona miist
MaTepUaIbHON TOUKHU. TpeTui 3akoH HproTOHA /1711 MarepraibHbIX TOYEK.

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

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



Tpenue. Buapl Tpenus (1mokosi, CKoJIbxeHus, kaueHus ). Cuina tpenust. Cyxoe Tpenue. Cumna
TPEHUSl CKOJIbXKEHUsI U cuiia TpeHus nokos. Koapdunument tpenus. Cuna conpoTUBICHUS MPH
JBUKCHHUHM TeNa B )KUAKOCTU WM rase.

[ToctynarenpHO€E 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaleHus. [1inedo cuibl. Y ciioBus paBHOBECHS TBEPAOIO
Tena.

TexHHuecKkne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIWIIHUKY, [BUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnoxeHue cui.

3aBUCUMOCTh CUJIBl YIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUJI TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHue ABMKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPY)KMHE U PE3NHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonbl cOXpaHeHUA 6 MeXAHUKE

Hmnynbe MatepuanbHO TOUKH (Teaa), CUCTEMbl MaTepUaIbHbIX TOUYEK. IMITyJIbC CHIIBI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHepruss maTepuanbHONM TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas SHEprus Teya BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
MU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBa U INPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOIEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[Tepexon moTeHIIMATBHON PHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYeCKON SHEpruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paspnen 3. MosekyasipHast pu3uka 1 TepMOAHUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI Meopul
OCHOBHBIE MOJIOKEHUS MOJ'ICKy.TIHpHO-KHHGTH'—IGCKOfI TEOPHHU N UX OIBITHOC 000CHOBaHHE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI BEILIECTBA.



Monenu cTpoeHus ra30B, KUAKOCTEN U TBEPABIX TNl U 00BSICHEHUE CBOICTB BeIlleCTBAa HA OCHOBE
THX Mojenei. Macca u pazmeps! Mosekyil. Konnuectso BemectBa. [loctosHHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcusi.

Mogenbs uneansHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETUYECKON TEOpUU
ujeanpHOro rasa. AOCONIOTHas TemIiepaTypa Kak Mepa CpeqHeil KHHETHYECKOH SHepruu
TEIJIOBOIrO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B HI€aJbHOM raze ¢ MNOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpencTaBieHUE M30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHuveckue ycTpoicTBa U MpakTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITHI, OKa3bIBAIONIME IUCKPETHOE CTPOCHHME BemiecTBa, Qororpaduud  MOJEKYI
OpPraHUYECKUX COEIUHEHMII.

OmnbIThl 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mogenb, WIUTIOCTPUPYIOIIAs MPUPOTY IaBJICHUS ra3a Ha CTEHKU COCY/Ia.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS HJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBHI, IaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS Pa3peKEeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsi 3HeEprusi TEPMOJIMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3MmeHeHus. KonudecTBo TermoTsl U pabota. BHyTpeHHssI SHEprusi 0ITHOATOMHOTO
uJeanbHOro rasa. Buasl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKIUSA, U3JIydeHHE. Y IebHas
TerI0EMKOCTH BelecTBa. KoaudyecTBo TEIIOTHI MpH TeIUIonepeaaye.

[TonsiTue 006 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHeHue
MEepPBOTO 3aKOHA TEPMOAMHAMUKH K u3omporeccaM. [ padudeckas nnTepnperanus padboThI rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMocTh MpoieccoB B MpUPO/IE.

TeruioBeie MamuHbL. [IpuHIUIIBL JEeHCTBUS TEeMIOBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeruI0BbIX MammuHax. KoadduimeHT nonesnoro aeictBus remnooi MamuHel. [ukn KapHo u ero
KO3 (UILIMEHT MOJIE3HOT0 AEHCTBUS. DKOJIOTHYECKHUE TPOOJIEMBI TEMJI0IHEPTEeTHKH.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBLHUK, KOHIUIIMOHED.

Llemoncmpayuu

N3meHenne BHYTpEHHEW SHEPrUU Teja TMPU COBEPIICHUH pabOThI: BBUIET MPOOKH U3
OYTBUIKH O] ICHCTBHEM CIKAaTOTO BO3yXa, HarpeBaHue »upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BUICOIEMOHCTpALIHS ).

H3meHeHne BHYTpEHHEH dHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATElNsi BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHON TeIII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue 1 KoHAeHcaus. Mcnapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BIIQYKHOCTh BO31yxa. HachelmeHHsll map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.



TBépnoe Teno. Kpucrammuyeckue u amopdHbie Teaa. AHU30TPOIUS CBONCTB KPUCTAIIIOB.
Kunkue kpucramnel. CoBpeMeHHBbIE Marepuanbl. [lnaBneHue W KpucTaM3anus. Y aelbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuuyeckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTUN MOJIYYCHHSI COBPEMEHHBIX MaTepUaIoB, B TOM YHCIIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HabGntonenue narpeBaHus U IIaBJICHUS] KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

H3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OnexTpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBIEKTPUKH U MOJTYNPOBOJAHUKN. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHslil  snekTpuyeckuid — 3apsia.
Onektpuueckoe mnojae. Hampsx€HHoOCTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX MoJIeH. JIMHUN HanpsKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

Pabora cun anekrpocratuueckoro noss. [lorenuan. Pasnocts notennuanos. [IpoBogauku
U IUBJIEKTPUKH B DJIEKTPOCTATUUECKOM MoJe. JlusnekTpuueckasi IpOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJIEHCaTopa.

TexHuueckue ycTpoicTBa M MPAKTUUECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAECHCATOp, KONMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

DneKTpocTaTHIeCKast 3allnTa.

JIN3IeKTPUKHY B AJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH INIOCKOT0 KOHJEHCATOPA OT ILIOIAAH IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATOPA.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3mepeHnne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu ¢ paznuunpix cpeoax

ONEKTPUYECKUH TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna Ttoka. [TocTossHHBII TOK.

Hamnpsokenne. 3akon Oma 1151 ydacTka LIETIH.

DneKTpuuecKoe COTIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIEeCTBA.
ITocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COETMHEHUE TPOBOAHHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoi memu. KopoTkoe 3aMbIkaHue.



DneKTpOHHAs TPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHUS METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBomuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexoaa. [lomynpoBogHUKOBBIE TPUOOPBHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOLMAIUs. DIEKTPOIIN3.

DnekTpuueckuil ToK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHuueckue ycTpoicTBa U IPaKTUUYECKOE IIPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKM TOKa, 3JEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBICHHS, BAaKyyMHBIH  JHON, TEPMHUCTOPHI H  (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTb CONPOTUBJIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
MOTIEPEYHOr0 CEUEHUs U MaTepHuaia.

CMmelraHHOE COeTUHEHUE POBOTHUKOB.

[Ipsimoe u3MepeHue 3JeKTPOABMKYIIEeH cuiibl. KOpoTkoe 3aMblkaHHE rajibBaHHYECKOTrO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

H3mepeHue aIeKTpoABHKYILEH CHIIbI MICTOYHUKA TOKA U €M0 BHYTPEHHETO COMPOTUBIICHHUS.

HabGmonenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJIOTMH, XHUMUH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJIEHUE, Hay4yHbIH (akT, runores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbl ypaBHEHUH, THMHEWHas GyHKIus, napadoia, runepOoua,
uX rpaduky U cBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTaHT€HC,
OCHOBHOE TPHUTIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl U HMX NPOEKIUU HAa OCHU KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: Mexanmdeckoe JBUKEHHE B KMBOW IMpupoae, 1uddys3us, ocMocC, TEMmI000MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEMJIOBOE PABHOBECHE), DICKTPUUECKHE SBJICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPHABIX TeJ, JKUIKOCTEM W Ta30B, 3JIEKTPUUECKHE
CBOICTBAa METAJIOB, 2JIEKTPOIUTHUECKAs] JUCCOLMALNS, TaIbBAaHHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUI C UCTIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIMITHUKY, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs HMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  DJJEKTPOCTaTHUYECKas  3alluTa,  3a3€MIICHUE



ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTesIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMacHUMHAA UHOYKUUA

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe moJe.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOU
uHAyKuuy. KapTuHa TMHUI MarHUTHOW MHYKUWU ITOJIS IOCTOSIHHBIX MAarHUTOB.

MarauTHo€e 1oje NpoBOJHHMKA C TOKOM. KapTuHa JIMHMN MHAYKIMHA MAarHUTHOTO IOJS
JUIMHHOTO IPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cwia Amniepa, €€ MOJlyJIb U HalPABIICHHE.

Cuna Jlopenua, e€ MOAynb W HampaBiieHHe. JIBWKeHHE 3apsHKEHHOM YacTUIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHue HNEeKTpOMAarHUTHOM MHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIEKTPOABMKYIIAS CUJIa MHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHOU uHaykuuu dapayest.

BuxpeBoe siekTpuueckoe Moje. DNEKTPOJABIMXKYIIas cujia WHAYKIUMU B IPOBOJHHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOIBUKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJIsl KATYUIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: IIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JluHUY MHIYKIIUKA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHre AMeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOIBUKYIIECH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

HccnenoBanue neicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3nen 5. Kosiebanusi M BOJIHBI
Tema 1. Mexanuueckue u I1eKmpomMacHuUmMHbsle Ko1e0anus
Konebarenbnas cucrema. CBoOOgHBIE MexaHWueckue Kkojebanusa. [apmoHHueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebanuil. IlpyXMHHBIT MasTHUK.
MaremaTrueckuil MasITHUK. Y paBHEHHE TapMOHHYECKHUX Konebanuid. [IpeBpaiiieHre aHeprun nmpu
TapMOHHYECKUX KOJICOAHUSX.



Konebarenbuplii KOHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIE KOJICOAHUST B HJICATLHOM
KoeOaTeIbHOM KOHType. AHAJOTUST MEXKAYy MEXaHWYeCKUMU U DIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS SHEPTUU B UACATBHOM KOJeOaTeIIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYECKUE KoeOaHusl.
Pe3onanc. BeiHyXA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAQIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTpeOSICHUE DIEKTPUUECKON SHEPIHH.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa ucnonab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTebHOM cCUCTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmroenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmbsl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpSsDKEHUS OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUU PE3UCTOPA, KAaTYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopA.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJbIX KOJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipys3a.

HccnenoBanne MEPEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMmMHble 60JIHbL

Mexanuueckre BOJHBI, yclIoBUs pacnipoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U januHa BonHBL [lomepeunble W mpononbHble BOJHBL. WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3Iy4eHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTalus BekTopoB E, B, V B anekrpoMarautHoit BonHe. CBOMCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpa)keHHEe, TMpeJoMiIeHHe, noispuzauus, audpakuus, uHTeppepeHuus. CkopocTh
ANEKTPOMATHUTHBIX BOJIH.

[IIkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIMIIBEI paIOCBA3U U TeNeBUACHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuuyeckue ycTpoicTBa M MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTPaHEHUE TOMIEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus: U NpeaoMIIeHHS] MEXaHUYECKUX BOJIH.

Hab6monenue natepdepeHnu u AUGpaKkiiu MEXaHHUYECKUX BOJH.



3BYKOBOI pe30HAHC.

Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMH
KoJie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaK€HUE, IPEIOMIICHUE,
noJsipuzanus, Iudppakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomerpuyeckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETa B OAHOPOIHOU Cperie.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpaxkeHMs cBeTa. [locTpoeHune H300pakeHU B IJIOCKOM
3epKae.

[Ipenomnenue cBeta. 3aKkOHBI IpeJOMJIEHUs cBeTa. AOCOIIOTHBIM IOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbIl yrosn IOJHOrO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus cBera. ClnoxkHbIH cocTaB 6enoro csera. L{Ber.

CoOuparomue M pacceuBaromue JuH3bl. ToHkass JsmH3a. DOKYyCHOE pacCTOSHUE U
ONTHYECKasi CHJla TOHKOM JIH3bI. [locTpoeHune n3odpaxeHuil B coOMparommx U pacCenBarOIINX
nuH3ax. PopMyiia TOHKOH JIMH3BL. Y BEINYCHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HMHtepdepenuus cBera. KorepeHTHble HCTOYHHMKHM. Y CIOBUSA
HaOJI0IeHNST MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(pA3HBIX
KOI'€pEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpoWCTBa M IPAKTHUYECKOE IMPUMEHEHHME: OYKHM, Jiyna, (oToanmnapar,
IIPOEKLIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAs PEIIETKA,
HOJIIPOU .

Jlemoncmpayuu

[TpsimonuHENHOE pacHpoCTpaHEHUE, OTpPaKEHHWE M IpeloMieHHe cBera. OnTudeckue
puOOopBI.

ITostHOE BHYTpEHHEE OTpakeHHne. MoJiesb CBETOBOIA.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

Monenu MUKpOCKOIa, TEIECKOA.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue criekTpa ¢ IOMOIIBIO IPU3MBI.

[Tosryuenue ciekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

UccnenoBanue CBOMCTB M300payKeHUM B JIMH3AX.

Habmonenue nucnepcun cBeta.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHTEJILHOCTH
['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJILHOCTH: WHBAPUAHTHOCTH MOXYJISI CKOPOCTHM CBe€Ta B BaKyyme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHINITEIHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHH M COKPAIIEHUE JJTHHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChI C PHEPTUEH U UMITYILCOM PEISTUBUCTCKON YaCTUIIBI. JHEPTHS TTOKOSI.



Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. ®opmyna [Tnanka cBsi3u 3Hepruu (OTOHA C €r0 YACTOTONH. DHEPrUsl U UMITYIbC
dboToHa.

Otkpeitie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 11 hotoddpdekra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbrtel [1. H. JIebenenra.

XHUMHUYECKOE IEHCTBHUE CBETA.

TexHuuyeckue YCTpoOIiCTBa M MNpaKTHUECKOE NpUMEHeHHe: (PoTodnaemMeHT, (OTOAATUUK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®DoTo3deKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

Cseroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. [lnanerapnas
mogens atoMa. Iloctymarer bopa. Vsnyyenne n mornomenue GOTOHOB MpU NEpexojie aToMa ¢
OJIHOT'O YPOBHS SHEPrUHU Ha Jipyroil. Buasl cnektpoB. CekTp ypoBHEH 3HEPIUU aTOMa BOIOPO/IA.

BousinoBeie cBolicTBa yactull. Bosnbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM JAyanu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHBbIM AaHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Moguenb onsiTa Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nuHedvaTbIX ClieKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HabGmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHepUMEHTHI, JOKa3bIBAIOIIHNE CI0KHOCTb CTPOEHUS sApa. OTKPBITHE PaAMOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHnto cocraBa pajgnoakTUBHOIo n3nydenus. CoiicTBa anbda-,
Oera-, raMMa-u3aydeHus. BiusHue panoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTxkpbITHE IPOTOHA U HelTpoHa. HykioHHas Moniens sapa ['eiizenOepra—Banenko. 3apsin
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-usinyueHue. 3akoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakunu. [lenenue u CUHTE3 SIED.

Snepubiii peaxktop. Tepmosnepublii cuHte3. IIpobrembl M MEPCHEKTUBBI  sEpHOU
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIOIEHUS M PErHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.

@OyHaMeHTaIbHbIE B3aUMOACHCTBUSA. EAMHCTBO (hM3NYEeCcKOi KapTHHBI MUpA.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPUMEHEHHE: JTO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

Oranel pa3BuTUs actpoHomMu. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.

Bun 38é€31H0r0 Heba. Co3Be3nus, spKkue 3BE3/1bI, JIAaHETHI, X BUAUMOE JABHKEHUE.

ConneyHas cucrema.

Counnine. ConHeyHas akTUBHOCTh. Mcrounuk sHeprun ConHIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEpUCTHKU. /J[narpamMmma «CreKTpajibHbII KJ1acC — CBETUMOCTbY. 3BE3/1bI INIABHOI
[IOCJIEI0BATEIbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY» JUIsl  3BE3]  IJIaBHOMU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotolMu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [Iyte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ["amaktuke. Tumel
rajakTuk. Paguoranaktuky 1 kBazapbl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa066ma. PaszOeranue ramaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe nsimyyeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie npobiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku U acTpOHOMHUH B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIIbHON U
THYECKOH c(hepax AeATeITbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKH M aCTPOHOMHUU B COBPEMEHHOMI
HAyYHOW KapTHHE MHUpA, poyib (U3HUECKON Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
du3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX MPEJCTaBICHUMN O MPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce oCylIecTBISETCS C Y4ETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusl, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHMUS:
SBJICHME, Hay4HbIM (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBHl M HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JIEMEHTapHBIX (DYyHKIIHIA,
MPU3HAKU TI0JI00MS TPEYTOJIbHUKOB, OIPEIEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snexrpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeIbHble TBU)KEHUS B )KUBOM
IIPUPOJIE, OTITUYECKHE SIBICHUS B dKUBOU MPUPOE, AEHCTBUE palalliy Ha )KUBbIE OPraHU3MBbI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPUCTaNIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKON PEIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUH.

Texnonozus: MTMHUM DJIEKTPOIIEpeiad, T€HEPATOP MEPEMEHHOIO TOKA, JIEKTPOJBUTATED,
WHIYKIIMOHHAsI TIe4b, pajap, pPaauoONpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-meus,
IPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yuebHOro mpeamera «®dusmuka» Ha ypoBHE cpeaHero oOmiero odpa3oBaHuUs
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHIKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€HBHBIX PC3yJIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPAXaTh
TFOTOBHOCTh M CIIOCOOHOCTh O0YYarOLIMXCsl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlUil, NO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOIIEeCTBa,
pacliupeHre KU3HEHHOT'O OIbITa U ONbITA JAEATEIbHOCTH B IPOLIECCE PEATM3ALUU OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOM E€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpazk1aHCcKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCUICKOI0 OOIIECTBa;

IOPUHATHE TPAAULMOHHBIX OOILIEUENIOBEUYECKUX TI'YMAHUCTUYECKUX U JE€MOKPATUYECKUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTro OOILIECTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3ally;

YMEHHME B3aUMOJAEUCTBOBATh C COLMUAJIBHBIMU HHCTUTYTaMHM B COOTBETCTBUM C HX
(GYHKIUSAMU U Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCHUMCKUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CIOCOOHOCTh OLICHWBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUS, ODUEHTUPYSICh Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUUYECKOE OTHOUIEHHE K MHUPY, BKIIIOUAsl 3CTETUKY Hay4HOTO TBOPYECTBA, MPUCYLIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

MHTEPEC K Pa3InYHBIM chepam mpodheccuoHaIbHOM AeITeIbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (u3ukoON M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymed mnpodeccun u
pean30BbIBaTh COOCTBEHHbBIE )KM3HEHHbBIE TUIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO M CaMOOOpa30BaHMIO B 00JacTu (hU3MKM Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHME TIJIOOAJBLHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

MJIAHUPOBAHUE U OCYIIECTBIIEHUE ICCTBUM B OKPYXKAIOIIEH Cpejie Ha OCHOBE 3HAHUS LIEJIeil
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paclIupeHHe OIbITa JIeATEIbHOCTH HKOJOTMYECKOM HampaBI€HHOCTH Ha OCHOBE
UMEIoIUXcs 3HaHU 1o (usuke;



7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUST (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble Jjornuyeckue aeiicTBHA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEIETATh eI JACSITeIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThiBaTh TUIAH PEHICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IENSIM,
OIICHUBATh PUCKHU MOCIIECACTBUI JAESITEILHOCTH;

KOOPJAMHHUPOBATh M BBIIOJIHATH pabOTy B YCIOBHSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamMu (pu3mdeckoi
HAYKU;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHOW AESITETbHOCTH B 00JacTu
(Gu3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUS 3a]1a4
buznyecKoro coaepxKaHus, IPUMEHEHHUIO Pa3IUYHBIX METO/I0B TO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIBHOCTH MO TOJIYYCHHIO HOBOTO 3HAHHS, €ro HHTEPIpETalluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh MPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTyMEHTHI JJIS JOKA3aTelIbCTBA CBOUX YTBEP)KICHUH, 3a]1aBaTh
napameTpbl U KpUTEPUU PELLICHNUS;

aHAJM3UPOBATH MOJIYYCHHBIC B XO/JI€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHYECKH OIIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTEIbHOMN JACITEIHHOCTH, B TOM
qHclie PU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HaHUS N0 (PU3MKE B MPAKTHUUYECKYIO 001aCTh KU3HEAEITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINEe aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHOOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 MCTOUYHHUKOB
pa3HbIX THWIIOB, CAMOCTOSITEIbBHO OCYIIECTBJIATh IIOMCK, AaHAJW3, CUCTEMATHU3alUI0 U
WHTEPIPETAIH0 HHOOPMAITUN PA3IMIHBIX BUIOB U (POPM MIPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

WCIIOJIB30BaTh CpPENCTBA HWH()POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHH B
pEIIeHNd KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 33Ja4 C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEpEKEHNS, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MMacCHOCTH;



CO3/1aBaThb TEKCThl (U3NYECKOTO COJAEpKaHUs B pPa3IMYHbIX (opmarax ¢ Yy4ETOM
Ha3HauYeHUs HTHPOPMALIUH U 1IeNIEBON ayTUTOPHH, BEIOUPAs ONTUMAIbHYIO (hOpMY MpEICTaBICHUS
Y BU3yaJIN3alliH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN ACATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYaIil U CMATYaTh KOH(MIUKTHL;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HMCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOTHI;

BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUM C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4ileHa KOJUIEKTHBA,

NPUHUMATh LEJTU COBMECTHON JESTENbHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JENCTBUSA 10 €€ TOCTHKEHUIO: COCTABJIATh IJIaH JEMCTBUIM, paclipelesiTh POJIH ¢ Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 YY4aCTHHKA KOMaHbl B OOLIWI pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HAEU C TMO3WUIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEIEHWE B PA3IUYHBIX CHUTYaIUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusaunus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO NEATENLHOCTh B 00JacTu (PU3UKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (hOPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIbHO COCTABJIAITh IUIAH PELICHUS] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBITIOJTHCHUSI TMPAKTUYECKOW paboThl ¢  Y4ETOM UMEIONIMXCS PECypPCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;
pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTCHUN;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBAThH MPUOOPETEHHBIH OIIBIT;
croco6cTBOBaTH (POPMUPOBAHUIO U TIPOSBICHUIO SPYAUIINH B 0071acT (PU3UKH, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIIEHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;
BIIAJICTh HAaBBIKAMHU MTO3HABATEIILHON PEe(IIEKCUN KaK OCO3HAHHUS COBEPIIAEMBIX ACHCTBUMN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUMH;
HCITOJTH30BaTh MPUEMBI peIISKCHH JIJIsl OTICHKU CUTYAIluH, BEIOOpA BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 0 UX CHIXKEHUIO;
MPUHUMATh MOTUBHI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YyIbTAaTOB JICSITCIHHOCTH;
MPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JICATEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
B mporecce qocTrkeHUs TMYHOCTHBIX PE3YJIBTATOB OCBOCHUSI IIPOTPAMMBI 110 (PU3UKE IS
YPOBHSI CpeIHEro obuero oopa3oBaHusi y OOy4YaIOUIMXCSl COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
MHTEJJIEKT, MPEANoaralonui chopMUpOBaHHOCTD:



CaMOCO3HAaHUSsI, BKIIFOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTH HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Chephl, OBITh YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUs, BKITIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPUHUMATh OTBETCTBEHHOCTh
3a cBOE TIOBEIEHUE, CIIOCOOHOCTh aJaITUPOBATHCS K YMOLIMOHALHBIM H3MEHEHHSIM U TIPOSIBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAMOIICH CTPEeMIICHHE K JOCTIDKCHHUIO IENId U YCIeXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBAThH UCXO/ISl H3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIONICH CIMOCOOHOCTh TOHUMATh IMOILMOHAIBLHOE COCTOSHUE JPYrHX,
YYUTBIBATh €TI0 NIPU OCYIIECTBICHHH OOLICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COIMATILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOIbMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenust B 10 Kj1acce npeaMeTHbIe Pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJIEH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YUEHHBIX (PU3MUECKUX MOJEIeH: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANBHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIH 3JIEKTPUUYECKHUM 3aps] HpU pELIEHUU
bu3nyeckux 3anay;

pacnio3HaBaTh (PU3NYECCKHE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
paBHOMEpHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
JIBIDKEHUE 110 OKPYKHOCTH, HHEPLUS, B3aUMOAeHCTBHE Tell, Tuddy3us, OpOyHOBCKOE ABHIKEHHE,
CTPOEHHE JKUIKOCTEW M TBEPIBIX TeJl, U3MEHEHNE 00bEMA Tell IPU HAarpeBaHUU (OXJIAXKIACHUM),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIN3alNs, KHUIICHHE,
BJIQXKHOCTb BO3/1yXa, MOBBILICHUE JABJICHMS ra3a IIPHU €ro HarpeBaHUU B 3aKPbITOM COCY/E, CBA3b
MEXJy NapaMeTpaMu COCTOSHMs ra3a B H30IpoLeccax, JIEKTpU3aluus Tej, B3aUMOICHCTBHE
3aps/I0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIONIb3Ys (PU3UYECKUE BEJIWYHMHBI: KOOPIUHATA,
yTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUila, UMIYJIbC Tella, KHHEeTUYecKas
SHEprus, NOTEHIMalbHAs JHEpPrus, MexaHudeckas paldoTa, MeXaHHUYECKass MOULIHOCTb;, MpHU
ONMCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICIT HCTIOIb3YEMbIX BEJTMUNH, X 0003HAUEHUS
U €IUHMIIBI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3MUECKYIO BEJIMUYMHY C JPYTUMHU
BEJIMYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIB3YS
¢usnyeckue BEIMYMHBI: JIaBJIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEJHEKBAJIpaTHUYHAs CKOPOCTb MOJEKYJ, KOJIWYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, padora rasza, Kod(pUIMEHT MOJIEe3HOro JEeHCTBUS TEIJIOBOTIO
JIBUTATENIS; IPU ONMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX O0O0O3HAYEHWS M EIUHHIIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE HAaHHYIO (U3HUECKYIO
BEJIMUMHY C APYTUMH BETUYUHAM;

ONKCHIBATh M3y4YCHHBIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsijl, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh  TIOJISl, MOTEHILMal, pPa3sHOCTh TMOTEHUHUANOB; MpPU OINHCAHUU [PABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OO003HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIUMUMHY C JPYTMMU BETUYUHAMU;



aHAJIM3UpPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, UCHOb3yd (PU3MUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro taroteHusd, |, |l u Ill 3axonsr HbroTOHa, 3aK0oH coxpaHeHus
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMs MUMITYJIbCa, IPUHIUI CYIIEPIIO3ULIUN CUJI, IIPUHIUIT
paBHOIIPABUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUUYECKYIO TEOPUIO CTPOCHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJ C aOCOJIIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS
3JIEKTPUUECKOr0 3aps/a, 3aKkoH KyJioHa, Ipy 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4eCcKOe BBIPAKEHHE U YCIOBUS (IpaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCcIoBUs MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIIEAOBAHUIO (DU3MUECKUX SBJICHUH M IPOLECCOB C
UCTIOJB30BAaHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH, MpuU 3TOM  (OPMYIHPOBATH
npobieMy/3afady ¥ rMrnoTe3y y4eOHOoro 3KCrepuMeHTa, coOUpaTh yCTaHOBKY U3 IPEAJIOKEHHOTO
000pyI0BaHUSs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYILLECTBIIATh IpPSIMbIE UM KOCBEHHBbIE H3MEPEHHs (PU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMAJbHBI CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
NOTPEIHOCTEH U3MEPEHMUIA;

HCCJIEIOBATh 3aBUCUMOCTH MEKIY GU3NUECKUMU BEJIMYMHAMU C UCIIOJIb30BAaHUEM MPSMBIX
U3MEpEHUll, NP 3TOM KOHCTPYMpOBATh YCTAHOBKY, (PUKCHpPOBATH pPe3yJbTaThl MOJIYy4YE€HHOMH
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOJIHI U TPa)UKOB, ENIaTh BEIBOJIBI IO pe3yJIbTaTaM
UCCIIEJOBAHMSI,

coOnronarh InpaBuia O€30HaCHOIO TpyAa IMPU IPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pewiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuecKod MOJENbI0, HCIOJIb3Ys
¢du3nveckre 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7a4dl BEIOUPATh (PU3NIECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE Ui €€ peLIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD [TOJIyY€HHOT'0 3HAaU€HUs (PU3NUECKON BEIMUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEUYMBYIO LEMNOUYKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (hU3UYECKUE SIBIICHUS,

UCIIOJIb30BaTh MPU pelIeHUH y4eOHBIX 3a/]au COBPEMEHHbIE HH(POPMAaLMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKAa, CTPYKTYpUPOBaHUsS, HWHTEPIPETAlUHd U TNPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HOMYJSPHOM HH(POPMAIUH, TOJTyY€HHOHN U3 pa3IMYHbIX UCTOYHUKOB, KpUTHUYECKH aHAJIU3UPOBATh
MOJIy4aeMyro HH(POPMAIHIO;

IPUBONUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3HMKE B TOBCEJHEBHOM KU3HHU U1 00ecTIeueHUs
0€30MacHOCTH IPpU OOpAIEHUH ¢ TPUOOpPaAMH M TEXHUUYECKUMHU YCTPONCTBaAMHU, JJIsi COXPaHEHUS
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOIMYECKOT0 TIOBEACHUS B OKpYXKarollei cpeie;

paboTaTh B IPYIIIIE C BHIITOJHEHUEM PA3JIMYHBIX COLUATIbHBIX POJIEH, MIaHUPOBATh padoTy
TpYyMNIbl, palMOHAIBHO paclpeneNniaTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJIApPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ] KaXK/I0TO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpruBaeMoil MpooIIeMBl.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayyHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B IPAKTHUECKOMN
JEeSTENIbHOCTH JIF0JIeH, IeJI0OCTHOCTD U €IMHCTBO (DPU3UYECKON KapTUHBI MUDA;

YYUTBIBATh TPAHMILBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TO4eyHbIH
AIIEKTPUYECKUH 3apsii, JIyd CBETa, TOUEUHBIN HCTOUHHUK CBETA, siIepHasi MOJIeb aTOMa, HYKJIOHHAs
MO/IeNIb aTOMHOTO si/Ipa MpH pellieHNH (PU3NYECKUX 3a/1a4;



pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOW (DM3MKM: BJIEKTPUYECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aHUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JCHCTBHE MAarHUTHOTO IOJIi HA MPOBOJHUK C TOKOM W JBWKYIIMHCS 3apsj,
3IEKTPOMArHUTHBIE KOJIEOAHUs ¥ BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomiieHue, uHTepdepeHius, Iuppakuus W TOJSApU3alUs CBETa, JAUCIEPCUS CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexr), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/JIa, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONKCHIBATh HM3y4YCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEI) M AJIEKTPOMArHUTHBIC SBJICHUS (IIPOLECCHI),
UCHONB3YS (U3NYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsj, CHiIa TOKa, SJIEKTPHUUECKOe
HaNpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh MIOTEHIMAIOB, 3JIEKTPOABUKYIIAsl CUIA,
paboTta TOKa, MHAYKLHS MarHUTHOTO MOJs, cwia Awmmepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPTHs SJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KosieOaHui B
KoJ1Ie0aTeIbHOM KOHTYpE, 3apsi U CUjla TOKa B IPOIECCe TAPMOHMYECKUX AIEKTPOMArHUTHBIX
KosieOaHul, (POKYCHOE pACCTOSIHME M OINTHYECKas CWJIa JIMH3BI, MPH OMUCAHUU IPABHIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUECHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BEITHUYNHAMU;

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA, SHEPTHS U
UMIyasCc (OTOHA, MEpPUOJ] TOoJypacmajia, SHEPrus CBSI3M AaTOMHBIX SJ€p, MPU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEIUYMH, MX OO0O3HAUYCHUS U
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (DU3UYECKYIO BEIUYHMHY C APYTUMHU
BEJIMYMHAMH, BBIYHCIISTH 3HAYCHNE (PH3UUECKON BEITUMYNHEI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHOIB3Ys (PU3NYECKUE 3aKOHBI U
OpUHLUMIBL 3akoH OMa, 3aKOHBlI IIOCJEAOBAaTENIbHOIO U  MAPALIEIBHOIO  COEIMHEHUS
MPOBOAHHUKOB, 3akoH JDkoyns—JIeHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIUMH, 3aKOH
IPSIMOJIMHENHOIO pacHpOCTPAaHEHUsI CBETA, 3aKOHbl OTPa)KEHUS CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHHE DiHIITelHA 17151 hoTo3(h(heKTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCa, 3aKOH COXPAaHEHUs AJIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHsS MacCOBOIO YHUCIA,
noctynarel bopa, 3akoH paJMOAaKTMBHOIO pachaja, OpU 3TOM pa3jivyaTbh CIOBECHYIO
(GOpMyIUpPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, 00JIacTH)
IPUMEHUMOCTH;

OTIpeNeNATh HAlpaBJICHHWE BEKTOpA MHIYKIIMA MArHUTHOTO IOJISi IPOBOJHHUKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu 3ToM  (HOpMYIHPOBATH
npobaeMy/3agady ¥ rMIoTe3y yueOHOro SKCrepuMeHTa, coOuparh yCTaHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUs, MPOBOJAUTH OIBIT M (POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIIATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHUMAJBHBIN CITIOCOO WM3MEPEHHsT M HCIOIb30BaTh W3BECTHBIE METOJBI OIEHKU
MOIPEIIHOCTEN U3MEPEHU;

MCCIIEIOBATh 3aBUCHUMOCTH (PU3NYECKHUX BEIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBaTh PE3yNbTaThl MOJYYEHHON 3aBHCUMOCTH
¢u3nvecKuX BEIWYMH B BHAE TaOMUIl W TpaduKOB, JdenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBaHMS,

coOnrofarh mnpaBuia O€30MacHOro TpyAa MPU MNPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U JIabOpaTOPHOTo 000PYAOBAHMUS;



pemiath pacyéTHbIC 3aJauyd C SBHO 3aJaHHOM (DU3UYECKOW MOJENbI0, HCHIOJIb3Ys
(I)I/I?)I/I‘-IGCKI/IG 3aKOHBbI U MPUHIUIIBI, HA OCHOBC aHAJIM3a YCJIOBUSA 3ala4n BBIGI/IpaTL (1)I/I3I/I‘ICCKyIO
MOJIeJIb, BBIACIATh (DU3UYECKUE BEIUYMHBI U (QOPMYJIbI, HEOOXOMUMBIC i € pelIeHus,
MMPpOBOAUTH paC‘-IéTBI 1 OICHUBATDH PCAJIbHOCTD IMMOJIYYCHHOI'O 3HAYCHU A (1)H3Hq€CKOﬁ BCJIMYHHBI,

peliath KayeCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUYUBYIO IICTIOUKY
paccyKICHU C ONIOPO HAa U3yUCHHbBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUCCKHUEC SIBJICHHS,

UCIIOJIb30BATh MIPHU PEIICHUH YI€OHBIX 3314 COBPEMEHHbIC HH(POPMAIIHOHHbBIC TEXHOIOTHH
JUI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTaBICHUsS y4eOHOW W HaydHO-
HOMYJISIPHO# HH(DOPMALIUH, TOJYICHHON U3 Pa3IMYHbIX HCTOUHUKOB, KPUTHUYCCKH aHATU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIHIO;

OOBSICHATH MPUHIIMIIBI ICHCTBUS MAIIMH, TPUOOPOB M TEXHUYCCKUX YCTPOKCTB, pa3indaTh
YCIIOBHS UX 0€30MAaCHOT0 MCIIOJIb30BaHMSI B TOBCSTHEBHOM JKU3HHU;

NPUBOJUTH MPHUMEPhI BKJIAJa POCCHICKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAYKHU, B 00BACHCHHE TPOIIECCOB OKPYIKAOIIETO MUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHMUS 10 (PU3UKE B TOBCEIHEBHOM JKU3HH [ 00ECIICUCHHSI
0€301MaCHOCTH TPU OOPAIICHUH ¢ MPUOOPAMHU U TEXHUUYESCKUMHU YCTPOHCTBAMH, /IS COXPAHEHUS
3JI0POBBS U COOJIFOICHHS HOPM 3KOJIOTHYECKOTO TIOBSICHUS B OKPYIKaroIlei cpese;

paboTatk B TpyIIIe C BHITOJHEHUEM PA3TUYHBIX COIUABHBIX POJIEH, MITAaHUPOBATh padboTy
IPYIIbl, PAIMOHAIBHO PACHPEACNIATh OOSM3aHHOCTH W  IUIAHMUPOBATh  JCSITEIBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHMUBATHL BKJIaJA KaXIOTO M3 YYAaCTHHUKOB I'PYHIIBI B
pelIeHre paccMaTpUBaEMOil TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3znen 1. PUSUKA U METOAbI HAYYHOI'O ITO3HAHUSA
11 ®u3nKa U METO/Ibl HAYYHOTO MTO3HAHUS 2 bubmorexa LLOK
' Rt HayH https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubmuoreka [{OK
2.1 Kunemarka > https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
22 Hunanika ! https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [IOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6nmnorexa LIOK
32 OCHOBEI TEPMOMHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubmuoreka [IOK
' da30BBIC IEPEXO,IBI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24
Paznen 4. 9JIEKTPOJIUMHAMMUKA
4.1 DneKTpocTaTuKa 10 1 bubmorexa LIOK

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



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

ITocTostHHBIM 71eKTpUYECKUM TOK. TOKH

bubnunoreka LIOK

4.2 B Pa3IMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KoJsmyecTBO 4acoB JIeKTPOHHbIE
o HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30OBATEIBHBIE
padoThI padoThl pecypesI
Pazpnea 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nosjie. DJIeKTpOMarHUuTHasI 11 1 3 bubmumoreka [IOK
' UHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crIeIIMATBHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnuoteka [JOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHKH 6 https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpoerne aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 571pO 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU

bubmuorexa [JOK

! https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 7
Pazaen 6. OGOBIIAIOIIEE TIOBTOPEHUE
bubnmoreka [JOK
6.1 Obobmaromee nosTopenne 4 https://m.eds&.ru/7f4lc97c
Hroro no pazneny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



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

10 KJIACC

N KoanvecTBo yacoB DIeKTPOHHBIE HH(PPOBLIE

/i Tema YpoKka Beero KOHTpOJ’IbHLIe HpaKanecKHe 06pa30BaTeJILHbIe
padoThI padoThI pecypcbl

1 ®usuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [{OK
METOJIbI TIO3HAHHS OKPYKAIOLIET0 MUPA https://m.edsoo.ru/ff0c32e2

2 conpememnot nayanof xaprassnpo. 5 ) BuGmorera LIOK

N L https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKON JESITEIbHOCTHU JII0AEH
MexaHnndeckoe JBHKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubmuoreka [{OK
nswkenus. [lepemenienue, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOIMHEHHOE 1 bubmuoteka [IOK
JBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majeHue. Y CKopeHue 1 bu6mmoteka IIOK
CBOOOJTHOTO TIaJICHUS https://m.edsoo.ru/ff0c39cc

7 Kpuonuneiinoe nuxenue. [IBuxxeHne 1 bubmuoteka [IOK
MaTepUaIbHON TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada

8 Hnepurammne enerew orcuers. Hepoii ) BuGmorera L1OK

' https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa

9 lgdyi(;;ilf)esiiningljﬁ r]IBPTIi)}II)I(I)gIZaKOH 1 bubmorexa [IOK

' . https://m.edsoo.ru/ff0c3be8
HeroTona nist MaTepuanbHOM TOUKU
10 Tpernii 3akoH HeroTOHA [U11 1 bubmuoteka [IOK

MaTCpHaJIbHBIX TOUCK

https://m.edsoo.ru/ffOc3be8
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3akoH BceMUpHOTO TsiroteHus. Cuia bubnmoreka [JOK
11 .
Tsokect. [lepBast KOCMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps://m.eds0o.ru/ff0c3e18
Cuna tpenusi. Koadduument tpenus. Cuia
13 COHpOTEIBJ‘IeHI/Iﬂ Hp(il)/lq),HBLII/I)KeHI/II/E) Tesna B bubmorexa LOK
https://m.edsoo.ru/ff0c3f76
KUJIKOCTHU WIIH Ta3e
[TocTynarenbHOE U BpaliareabHOe
14 JBIKEHHE a0COIIOTHO TBEPJOTO TEa. bu6nunorexa LIOK
MowmenT cuibl. [Tneuo cuibl. YcmoBust https://m.edsoo.ru/ffOc41a6
paBHOBeECHs TBEPIOTO Tela
Nmnynbc MaTepuaibHONW TOUYKH, CUCTEMBI
MaTepuaibHbIX TOUYEK. IMIybce cusbl. Bbu6mmoteka [JOK
15 ]
3aKoH COXpaHEeHUs UMIynbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHEC
Pa6ota u mourHocTh cuibl. Kunernueckas
16 SHEPTUs MaTI;lpHaJIBHOﬁ touku. Teopema 00 bubmorexa LIOK
N https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUU
[TorenunansHas sueprus. [loTeHnmanbpHas
17 SHEPTHUsl YyIpyro neGopMupoBaHHON bubmuoreka [IOK
npykuHbl. [loTeHIIManbHas SHEPTHs Tea https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHIMaTBHBIC U HETIOTCHITHATLHBIC
cuibl. CBsI3b pabOThI HEMOTEHIIUATBHBIX
18 CHUJI C I/I3M€HeIPiII/IeM MexaHqucIioﬁ SHEPTUU bubmorexa OK
https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTrUun
JlabopaTtopHas pabota «lccnenoBanue
19 CBSI3H pabOThI CHITBI C H3MEHEHHEM

MEXaHUYECKOW PHEPTUHU TeJla Ha IPUMEPE
pacTsKEHUsSL PE3UHOBOIO JKI'yTay



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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20

KonrponsHas pabora o teme
«Kunematuka. JIlnHamuka. 3aKOHbI
COXPAHCHHUS B MEXaHHKE)

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KHHETUYECKON Teopuu. bpoyHoBCKOe
nskenue. uddysus

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?

22

Xapaxkrtep IBHKEHUS U B3AUMOAECHCTBUS
yacTHUL BeulecTBa. Moienu CTpoeHus ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

23

24

Macca monekyn. KonnuecTBo BemecTsa.
[Tocrosinnas ABoraapo

TemnoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenscus

25

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

27

AOGcomnroTHas Temreparypa Kak mepa
CpeAHel KHHETUYECKOM 3HEPrUH JIBUKEHUS
MOJIEKYJI. Y paBHeHHEe MeHieneeBa-
Kraneiipona

3axoH JlanpToHa. ['a30BbIE 3aKOHBI

bubnuoreka [{OK
https://m.edsoo.ru/ffOc511e

28

Jlabopartopnast pabota «MccnenoBanue
3aBUCHMOCTH MEXy MapameTpamMu
COCTOSIHUS pa3pEeKEHHOTO ra3a

29

30

H3onporiecchl B e€anbHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

BHyTpeHHsIs SHEpTUs TEPMOIUHAMUYECKOM
CHUCTEMBI U CIIOCOOBI €€ M3MEHEHHUS.
KonuuecTBo TemnoTs! u padora.
BHyTpeHHss SHEpTUsl 0JTHOATOMHOTO
UICaThHOTO ra3a

bubmmoreka IIOK
https://m.edsoo.ru/ff0c570e

bubmuoreka [{OK
https://m.edsoo.ru/ff0c5952

31

Bunael Terionepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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VY nenpHag TEINIOEMKOCTE BEIECTBA.

bubnunorexa LIOK

32 KOJ‘II/I‘IGCTBOVTCHJ'IOTBI IIpU TeIUIonepeaye. hitps://m.eds0o.ru/ff0c5c36
AnnabaTtHbIl Tporecc
IlepBblii 3aKOH TEPMOAMHAMUKH U €TI0 Bu6muotexa [JOK
33 .
PUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTh MpoIeccoB B MpUPOIE. bubmuorexa [IOK
Bropoii 3aKk0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreus u K1/ TenmoBoi bubnunorexa LIOK
MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxa Kapao u ero KIT/{
37 DKOJOTHYECKHE MPOOIEMbI
TEII0PHEPTETUKU
38 O6o6maromuii ypok «MolteKysipHast bubmmorexa [JOK
¢duznka. OCHOBBI TEPMOIMHAMUKI) https://m.edsoo.ru/ff0c6938
32 Monexyampnin dusnka, Ocrons ubmiorexa IOK
' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubmuoreka [IOK
Vcniapenue u KUmeHune https://m.edsoo.ru/ff0c63b6
a1 AOcCOII0THAS U OTHOCHUTEIIbHAS BIIAXKHOCTD bubmmoteka IIOK
BO31yxa. HachlmeHHbI# map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckne u
42 amopdHbIe Tena. AHU30TPOIHS CBOMCTB bubmuoreka [JOK
KpHcTayuioB. JKumkue KprucTamibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenue u xpucraumsanus. Y qenbHas bubmuoreka [IOK
TeruioTa riasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHeHUE TEIJIOBOTO OaaHca bubmorexa I[IOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Ten. DIeKTPUIeCKUi 3aps. bubnmnorexa [JOK

JIBa BuJa AIEKTPUUECKUX 3apsii0oB

https://m.edsoo.ru/ffOc6bcc
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[IpoBOIHUKHU, TUBTIEKTPUKHU U

bubnunorexa LIOK

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHHS hitps://m.edsoo.ru/ffocebee
AJIEKTPUUYECKOTO 3apsizia
47 Bsaumonerictsue 3apsiioB. 3akoH Kyiona. Bu6muotexa [JOK
TodeuHbIi SJEKTPUIECKUN 3apsiT https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJIS.
48 Hpnfmnn cynepnomulfn INMEKTPUUIECKUX bubmorexa HOK
N . https://m.edsoo.ru/ffOc6df2
noJiedt. JIunum Hanps>KEHHOCTH
49 PaGota cui 31eKTpoCcTaTuyeCcKoro moJsl. bubnnoreka [JOK
[Torenmuan. PasHOCTH MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOIHUKY U TUIJICKTPUKH B
50 SJII;KTpI(l)CTaTI/IIIeI::KOM noliie. bubmorexa LIOK
https://m.edsoo.ru/ff0c7018
JlvanexkTpudeckast MPOHUIIAEMOCTh
51 DnekTpoéMkocTh. KoHieHncatop bubmorexa LLOK
https://m.edsoo.ru/ff0c7126
52 DNeKTPOEMKOCTD IIJIOCKOT0 KOHIEHCATOpa. bubmmoreka [JOK
DHeprust 3apsHKEHHOTO KOHJIGHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHnas pabora "M3mepenue 1
AIEKTPOEMKOCTH KOHAeHcaTopa"
[TpuHIMTT NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
o4 anmapara, CTpyHHOT0 pUHTEPA.
DneKTpocTaTHUecKas 3aluTa. 3a3eMJIeHHe
ANEKTPOnpUOOpoOB
DNeKTpUUECKU TOK, YCIIOBUS €r0
55 cymectBoBanus. [locrosuusiii Tok. Cuina
toka. Hanpsbxenne. ConporuBienue. 3akoH
Owma 5151 yyacTka 1enu
[TocnenoBarenbHOE, TapauIEIbHOE,
56 CMEIIaHHOE COETMHEHNE TIPOBOTHUKOB. 05 bubnmnorexa [JOK

JlabopaTtopHas pabota «3ydeHue
CMEIIaHHOTO COEMHEHUS PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0



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

PaGoTa 1 MOITHOCTB 3JIEKTPHYECKOTO TOKA.

bubnunoreka LIOK

57 3akon J[xoyisa-JIenia https://m.edsoo.ru/ff0c7838
3akon OMa 115 MOJTHOM (3aMKHYTOM )
aneKkTpudeckoit enu. Koporkoe Bubsmorexa LIOK

58 3ambikanue. JlaboparopHas pabora 0.5 hitps://m.edsoo.ru/ff0c7ae0
«M3mepenne DJIC nCTOYHHMKA TOKA U €T0 — '
BHYTPEHHETO COIIPOTHBIICHUS
DJEeKTPOHHAS TIPOBOJMMOCTD TBEPIBIX

59 METaJIJIOB. 3aBUCUMOCTh COTPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXIpOBOJIMMOCTh

60 DnexTpuueckui Tok B Bakyyme. CBoicTBa
AJIEKTPOHHBIX ITYYKOB
[TomynpoBOIHUKH, HX COOCTBEHHAS U

61 IIpUMeCHas poBoauMocTh. CBoMcTBA Pp— Bbu6moreka [JOK
n-niepexona. [ToaymnpoBoHUKOBBIE https://m.edsoo.ru/ffOc84ae
puOOpHI
DJEKTPUYECKUH TOK B paCTBOpax M

62 paciuiaBax 3JIEKTPOJIMTOB. bubmuorexka [IOK
DNEeKTPOTUTHYECKAS TUCCOIHAITHUS. https://m.edsoo.ru/ff0c82ba
DNeKTpon3
DNeKTpUYECKHUI TOK B ra3ax.

63 CaMOZI;o;ITeJILHHﬁ Y HECAaMOCTOSITEIIbHBIH BH6H_HOTeKa [OK
paspsz. Mo, [Tnasma https://m.edsoo.ru/ffOc84ae
DneKTpuUecKrue MpuOOPhl U YCTPOUCTBA U Bubmorexa IIOK

64 mx mpaxmuriecxoe npuvescae. [lpasia ptps:/m.edsoo.r/ff0cs6c

. bubnuotexa [JOK

65 O6o006maromuit ypok «IeKTPOIHHAMUKA)» hitps://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo teme

66 «Onekrpocraruka. [locTosHHBIN bubnuotexa [JOK

AIEKTPUUECKUT TOK. TOKH B Pa3IMIHBIX
cpemax»

https://m.edsoo.ru/ff0c8a8a



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

67 PesepsHblil ypok. KonTponbHas padota no 1 Bu6mmoteka [JOK
Teme "DiekTpoauHaMuKa" https://m.edsoo.ru/ffOc8c56
68 PeszepBHbIi ypok. O600aroNuil ypoK mo 1 bubmuorexa [IOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Jrj;-)n Tema ypoka Beero Kontpoabubie IlpakThHueckme  00pa3oBaTelbHbIC
padoThbI padoTbI pecypcnl

[TocTosiHHBIC MATHUTHI ¥ UX

1 B3auMOJIelcTBHE. MarHUTHOE IIOJIE. 1 bu6nmmoreka [IOK
Bekrop MaruutHOM MHAYKUUH. JInHIKA https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarauTtHoe 1moJje NPOBOJHUKA C TOKOM.

2 OmnbIT OpcTena. BzanoieﬁCTBHe 1 Bubmorexa HOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJHUKOB C TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubnnorexa [JOK
MarHUTHOTO TOJISl KATYIIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO MOJISl HA MPOBOTHUK

4 ¢ Tokom. Cuna Amnepa. Jlaboparopnast 1 1 bubmmoreka [JOK
pabora «MccrenoBanue aeiCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MAarHUTa Ha PAMKY C TOKOM))

eHCTBUE MAarHUTHOTO TTOJIS Ha
5 I[I[BI/I)KYH_IyIOCSI 3apshkeHHYyIo yactuily. Cuia 1 bubmorexa OK
https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabora cuisl Jlopenua
DnexTpoMarHuTHas HHIYKIws. [ToTok

6 BEKTOpAa MarHUTHOM MHAYKuu. IC 1
WHAYKIAA. 3aKOH JIEKTPOMArHUTHON
unaykuuu Papanes

7 JlaGopatopHas pabota «/ccnenoBanue 1 1 bubmuoreka [IOK
SIBJICHUSI DJIEKTPOMATHUTHOM MHIYKIIAN https://m.edsoo.ru/ff0cal50
NHIyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUH.

8 OJ1C camoMHAYKIIMH. DHEPTUs 1 bubnmnoreka [JOK

MAarauTHOIO ITOJIA KaTyIIKH C TOKOM.
SJICKTpOMaFHI/ITHOC I10JIC

https://m.edsoo.ru/ff0ca600



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
https://m.edsoo.ru/ff0ca150
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TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEIIb,
YCKOPHUTENH JIEMEHTaPHbBIX YaCTHII,
WHIYKIMOHHAs I1eYb

10

11

O6o6mmarmuii ypok «MarauTHoe modie.
DJIeKTpOMarHUTHAsE UHIYKIIUS»

Kontponbnas pabota no reme «MarHutHoe
noJie. DJIEKTPOMarHUTHAsE MHIYKIUS)

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

bubnmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

13

CB00OOIHBIE MEXaHHYECKHE KOJICOaHH.
["apMonnueckue KoneOanus. Y paBHEHHE
rapMoHHuYecKux kosebanuit. [IpeBpaimenne
SHEPIrUHu

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH IIEPHO/1a MAJIbIX KOJIeOaHUu
rpy3a Ha HUTH OT JJIMHBI HUTU U MacChl
rpy3a»

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

14

15

16

17

Konebarenbubiit KoHTYp. CBOOOIHBIE
DJIEKTPOMArHUTHBIC KOJICOAHUS B
UjealbHOM KolleOaTeTbHOM KOHTYpE.
AHaJIOTHUS MEXKy MEXaHUICCKHUMH U
9IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPTUU B UJICATTHLHOM KOJIe0aTeTbHOM
KOHTYpE

IIpencrasienue 0 3aTyxaromux
Kosie0aHusX. BoIHyXIeHHBIE
MexaHu4deckue kojebanus. PezoHaHc.
BrIHYX/1€HHBIE 2JIEKTPOMAarHUTHBIE
KoJieOaHus

[lepemennslii Tok. CHHYCOUIANbHBIN
MepEMEHHBIN TOK. MOITHOCTh
IIEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U

bubmmoreka IIOK
https://m.edsoo.ru/ffO0ch820

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbh9c4

bubnuoreka [{OK
https://m.edsoo.ru/ff0cbb86

but6mmorekxa [IOK
https://m.edsoo.ru/ffOchd34



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
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HeﬁCTBYIOIHee 3HA4YCHUEC CUJIBI TOKA U
HaIIPsSXKCHUA

Tpanchopmarop. [IpousBoacTso, nepenaya

18 .
U MIOTpeOJICHHUE AIIEKTPHYECKON YHEPTUU
Y CTpoiiCcTBO U IPAKTUYECKOE TPUMEHEHHUE
3JIEKTPUYECKOI0 3BOHKA, TeHEpaTopa bubmuorexa [IOK
19 . .
HEPEeMEHHOTO TOKA, IMHUN https://m.edsoo.ru/ff0cc324
3JeKTponepeaad
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 anekTposHeprun. Kynerypa
UCIIOJIb30BaHUS DJIEKTPOIHEPTUHU B
MOBCEIHEBHOW KU3HU
MexaHW4ecKHe BOJIHBI, YCIIOBUS
21 pacupoctpanenus. [lepuon. Cxopocts bubnnorexa [JOK
pacnpocTpaHeHHsI U JJTHHA BOJIHBIL. https://m.edsoo.ru/ffOcca54
[Toniepeunblie U MPOIOJILHBIE BOJTHBI
3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa. bubmmoreka [JOK
22 .
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX CBONCTBA U
23 CKO O(I:DTL [IIkaJa 3JIeKTPOMAarHUTHBIX bubmmorexa [IOK
POCTB. p https://m.edsoo.ru/ffOccfe0
BOJIH
24 [TpuHIMIIBI paTUOCBSI3U U TEJICBUACHHUS.
Pa3Butue cpencts cBszu. Pagnonokarus
o5 KonTponbnas padora «Konebanus u bubmmnoreka HOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[TpstmonmHEHOE pacipocTpaHeHe CBETa B
26 0 pHo OJTHOH cpe I:: Té)qqumﬁ HUCTOYHUK bubmorexa I[IOK
AHOPOJL pene. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
p pax Bu6mmorexa LIOK
27 cgeta. [locTtpoenne n3o0paxkeHuii B

IJIOCKOM 3€pKajc

https://m.edsoo.ru/ffOcd4e0



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
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

[Ipenomiienue ceera. [loaHOE BHYyTpEeHHEe

28 oTpaxkenue. [IpenenbHpIi yrom mojaHoro bubmorexa [IOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaboparopHas pabota «3mepenue bubmmoreka [JOK
1oKazareJssl MPEIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
o | oo Toorooms mutporami Busorea 10K
' ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JIMH3bI
31 JlaboparopHas pabota «lccrnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)
Hucniepcus cBera. CI0XKHBIN cOCTaB
32 oenoro cBera. Ller. JTaboparopnas pabora
«Habmonenne nucnepcun cBeTay
33 Hutepdepennus ceera. {udpakmus ceera. bubnnorexa [JOK
JudpakuronHas penérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6moteka [JOK
[Monsipuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTudeckue MpuOOPHI M YCTPOICTBA U
YCIIOBHS UX 0€301acHOTO IIPUMEHEHUS
B evammon Hocrynars cneranmor BuGaoresa LIOK
' https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCHTEIHHOCTH
g | S oo B 10K
https://m.edsoo.ru/ff0cfa42
JUTHHBI
| o ek B 10K
' https://m.edsoo.ru/ff0cfc68
UMITYJTBCOM. DHEPTHUS MTOKOS
39 KonTtponbHas padora «Ontuka. OCHOBBI bubmuorexa [IOK
CTeUATIbHON TEOPUH OTHOCUTEILHOCTHY https://m.edsoo.ru/ff0cf6f0
40 ®oronsl. opmyna [Inanka. Dueprus u bu6muoreka [IOK

UMITYJIbC (OTOHA

https://m.edsoo.ru/ffOcfel6



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
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OTtkpeiTHE U HccnenoBanue Gorodddexra.

bubnunoreka LIOK

4l Omneitel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
12 immcion o bomenipern. dpacnas Bumiorexa LIOK
: https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
43 JaBnenue cBera. OnbiTel [1. H. JIeOenena. bu6nmoreka [IOK
XHUMHYECKOE JIEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U IPaKTUYECKOe
44 npuMeHeHue: GporolieMenT, poToaaTIuK,
COJIHEYHast OaTapesi, CBETO IO/
45 Pemenne 3a1a4 1mo Teme «QJIEMEHTBI bubnunoreka LIOK
KBAHTOBOM ONTHKI https://m.edsoo.ru/ff0d0302
M b aTroMa TomcoHa. OTBITH
46 Pezgggo;ﬂz ni) p(a)iccC:ﬂljmg 0-9aCTHII. bubsmorexa [IOK
https://m.edsoo.ru/ff0d091a
[ImanerapHas MozesIb aTOMa
bubnunoreka LIOK
47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
18 mopoont atova e ommoro sposms snepmmn Bu6morexa LIOK
. https://m.edsoo.ru/ff0dOafa
Ha Apyroii. Buasr criekTpos
BomnnoBbIe cBOlicTBa yacTull. BoIHEI 1ie
49 Bbpoiins. KopryckynsipHO-BOIHOBOI bubmmnoreka HOK
nyanu3M. CIIOHTaHHOE ¥ BBIHYXJIECHHOE https://m.edsoo.ru/ff0d0ca8
U3ITydeHUE
o | S ot O B 10K
https://m.edsoo.ru/ff0d0fd2
PAIMOAKTUBHOTO U3TyICHHS
CsoticTBa anbda-, 6era-, ramma-
o1 u3ny4yeHus. BnusHue painoakTHBHOCTH Ha
JKUBBIE OpPTaHU3MBbI
52 OTKpbITHE TPOTOHA U HENTpOoHA. 30TOMBI. bubnmnorexa [JOK

Anbda-pacniaz. DNEKTPOHHBIN U

https://m.edsoo.ru/ff0d1162
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53

NO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3JIy4eHue

DHeprus CBS3U HYKJIOHOB B siape. S nepHbie

peakuuu. SnepHblii peakrop. [Ipodiemsr,
MEPCIEKTUBBI, YKOJIOTUYECKNE ACTIEKThI
AIEPHOU SHEPreTUKH

bu6nunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

55

56

OnemeHTapHble YacTUllbl. OTKpbITHE
HO3UTpoHa. MeToabl HaOIOAeHUS U
perucTpamnum 3JIeMEHTApHbIX YaCTHULL.
Kpyrasiii cron «®@yHaameHTanbHbIe
B3auMoieiicTBus. EqUHCTBO (hm3mueckoi
KapTUHBI MUPA»

Bun 38é31H0T0 HeOa. Co3BE3 U, APKHEC

3Bé3Z[I>I, IIJTAHETHBI, UX BUAUMOC NBUXKXCHUC.

ConHeuHas cucremMa

Conuue. ConHeuHast akTUBHOCTb.
Wcrounuk snepruu CosHua 1 3BE311

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/1bI [NIABHOW MOCIIEI0BATEIBHOCTH.
BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIe MPECTABIECHUS O
IIPOUCXOXKAECHNN U 3Boatonmu CosHIa 1
3BE3]

58

59

60

Mineunsiii [1yte — Hama ['anakTuxa.
[Tonoxxenne u neuxenue CosHLA B
lNanmaktuke. ['anaktuku. YEpHbIE ABIPHI B
AIpax TalaKTUK

Bcenennas. Pa30eranue ranaktuk. Teopus

bonsioro B3peiBa. PennkroBoe
u3ilydeHue. MeraranakTuka

Hepemennsie mpoOaeMbl aCTpPOHOMHUHT

61

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI



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

62

63

64

65

Ob6o6maromuii ypok. Pois pusuku un
aCTPOHOMHUH B YKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOMU B
ATUYECKOH chepax NesaTeTbHOCTH YelI0OBEKa

O6o06matromuii ypok. Ponbs u mecto
(UMK U ACTPOHOMHH B COBPEMEHHOM
HAy4YHOM KapTHHE MHUpa

O6o06matromuii ypok. Pons puzndeckoit
TeOpuHu B (POPMUPOBAHHUHU MIPEICTABICHHUH O
(bu3nUecKoil KapTHHE MUpa

O6o6maromuii ypok. Mecro pusudeckoi
KapTUHBI MUPA B 00IIEM STy
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJE

66

67

68

PesepBHBI ypok. MarHuTHOE 110JIE.
DNEKTPOMAarHuTHas HHIAYKIHS
PesepBubiit ypok. Ontuka. OCHOBBI
CIIELUAJILHOM TEOPUU OTHOCUTEIILHOCTH
Pesepnslit ypok. KBanroBas ¢usuka.
ONeMEeHTHl aCTPOHOMUU U acTPO(PU3UKU

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOAUYECKOE OBECIHEHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» ®usmka, 10 knacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mon penakuueit
[TapdentbeBoit H.A., AkinonepHoe oomiectBo «M3natenbcTBo «IIpocBemieHuney

» ®uswnka, 11 kiracc/ Msakumes I'.J1., byxoBues b.b., Yapyrua B.M. non penakuueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBenienney

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

®wuswuka. 10-11 xknaccel. KonTponsHbie padoThl. Marnetusm

®usuka. 10 xnacc. [Toypounsie pazpadorku k YMK I'.Sl. Mskumesa, M. A. IlerpoBoii.
Hecrannaprasie ypoku ¢usuku. Coct. C.B. bopbposa

®uszuka. Mexanuka. 7-11 kiaccel. Matepuainsl K ypokam, OIIOPHBIE CXEMBI U UEPTEKHU.
Pemenue 3agau

CrenanoB C.B., CmupnoB C.A. JIaGopaTOpHBIi IPAKTHKYM 10 (PH3UKE
JleMOHCTpallMOHHBIH SKCIIEPUMEHT 1o (u3uke B cTapuinx kinaccax. Yacts 1. HacTs 2

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://window.edu.ru/window/catalog Karanor Poccuiickoro o61eo0pa3oBaTeibHOTO
noprasia

http://www.school.edu.ru Karanor «O0pa3oBarteibHbie pecypchl ceTd MHTepHeT Juist
o01ero oopa3oBaHUs»

http://catalog.iot.ru Karamor «llIkonbHbrii SIHAEKCH

http://www.int-edu.ru - Caiitr Uacturyra HoBbix TexHomoruit



