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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMma 1o ¢u3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE IOJOKEHUH U TPEeOOBAHMN K pe3yibTaraM
OCBOEHMSI OCHOBHOM 00pa3oBaTeiabHON MporpaMmsl, npeactaBieHHbIX B PI'OC
COO, a Ttakxke c yu€roMm eaepanbHON paboyeil mporpaMmbl BOCHHUTAHUS U
KOHLENIIUKA TpenojaBaHus y4deOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHMu3aAUIX Poccuiickoin Oenepanuu, peanu3yoImx OCHOBHEIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

Conmepxanue mporpaMmbl MO (U3MKE HANpaBlieHO Ha (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHHBI Mupa oOywatommxcs 10-11 xmaccoB mnpu
oOyueHnu ux ¢usrke Ha 6a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JESTEIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM M METalPpEAMETHBIM pe3yJbTaTaM
oOyueHHus, a TaKKe YUYUTHIBAET HEOOXOAUMOCTh pEaM3allud MEKIPEeIMETHBIX
CBs3eM (DM3HKU C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpeaMeramu. B Hel
ONpEAEISAIOTCA OCHOBHBIE LIEJM M3ydeHUs (U3UKH Ha YPOBHE CPEIHEr0 OOILEro
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTaIpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YpOBHE).

[Tporpamma no (pu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTAaThl OCBOEHUS Kypca (pr3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJILTATHI 110 rojiaM 00y4EHUs;

e cozepkaHue yueOHOro npeamera « Pu3nkay 1mo rogaM o0y4eHusl.

duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYyIAas B
KauecTBE y4eOHOIo IMpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpykatomeM mupe. LIkonpHbIN Kype GU3NKN — cCTEMOOOpa3yoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMIPOIIECCOB W SIBIICHWM, HW3YYaeMBIX XHUMHEH, OHOJIOTHEH,
busngeckoir reorpadueir u acTpoHoMmed. Mcmonp30BaHME W AKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHUM  OmpenersieT Xapakrep H  pa3BHUTHE
Pa3HOOOPa3HBIX TEXHOJOTUH B Chepe IHEPIreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
IIOJIYYEHHUS] HOBBIX MATEPHAIOB C 3aJaHHBIMU CBOMCTBaMH U Apyrux. M3yuenue
¢u3MK BHOCUT OCHOBHOM BKJaA B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTHUHBI MHUpa O0y4YaroImuxcs, B (OPMUPOBAHUE YMEHHUH MPUMEHATH HAyYHBIN
METO/1 TO3HAHMSI IPU BBIITOJIHEHUH UMM YYEOHBIX HCCIIEIOBAHUM.

B ocHOBy Kypca ¢(u3uku a1 YpPOBHS CpenHero oOuero ooOpa3oBaHUs
IOJIOXKEH pAX HUACH, KOTOpPbIE MOXHO pacCMaTpuBaThb Kak IPUHLMIBI €0
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypcC SBIISICTCS JIOTHYECKHU
3aBEpIIEHHBIM, OH COACPKUT MaTepuai U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCHUECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
ToJIe.

Hoes eymanumapuzayuu. EE€ peanuzanus NOpEANoaraeT HCHOJIb30BAHUE
I'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKOH HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3uKkn ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢Gusukm mpeamosaraer
3HAKOMCTBO C IIMPOKHAM KPYIOM TEXHHYECKHX M TEXHOJIOTHYECKHUX MPUII0KEHHUMN
W3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcsi TOCPEJICTBOM BBEJCHHUS DJIEMEHTOB
COJICp)KaHUs, TMOCBSMIEHHBIX JKOJIOTHUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHU W TEXHOJIOTHH, a TaKxke 00CYXICHUs
po0JIeM paloOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

Crep:KHEBBIMHU DJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CpEIHEro OOIlero
oOpazoBanus sBISAIOTCS (pusmyeckue teopuu (HopMUpOBaHHE MPECTABICHUNA O
CTPYKTYpE TOCTPOCHUS (U3HUECKOU TEOpHH, Poiii (GyHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B  COBPEMEHHBIX IMPEIACTABICHUSIX O TMPHUPOJE, TPaHUILAX
MPUMEHUMOCTH TEOPHUH, JJIsI ONUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-AeSTeIbHOCTHBIN MOAX0A B Kypce (PU3UKU peau3yeTcsl Mpexse
BCETO 3a CUET OpraHU3allud IKCIEPUMEHTATBHOW ACATEIHPHOCTA OO0YYarOIIMXCA.
st Ga3oBoro ypoBHsI Kypca (U3UMKM — OTO HCHOJIb30BAHHE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpaTOpHBIX padorT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIWHEHBI B OONIUH CIUCOK YUYEHUYECKHUX
IpaKTHYECKUX padoT. BrlgeneHue B yka3aHHOM TepedyHe J1abopaTOpHBIX padoT,
MPOBOJIUMBIX  JUJII KOHTPOJISI M  OLEHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
00pa3oBaTeNbHOrO TMpollecca HUCXOMAsl U3 OCOOEHHOCTEH IUIaHUPOBAaHUSA U
ocHamieHust kabunera @usuku. Ilpu »TOM obecneurBaeTCsi OBJAJICHUE
00yJaronMMHUCs yMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPECHHS, HCCICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYUH M TOCTAHOBKY OIBITOB TIO IPOBEPKE
MPEUIOKEHHBIX THUIIOTES.

bonpiioe BHUMaHKE yIEMAETCS PEMICHUIO PACYETHBIX U KAUECTBEHHBIX 3a/1a4.
[Ipu 5TOM [71s1 pacUETHBIX 3a]1a4 PUOPUTETOM SIBJISIFOTCS 3a/1a4d C SIBHO 33JJaHHOMU
(bU3NYeCKOM MOJENbI0, TO3BOJISAIONIME TPUMEHSATh HW3Y4YEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, TaK M WHTETPUPYS 3HAHHS U3
pa3HbIX pasnaesoB. g KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs HA
o0BsiCHEHHE TPOTEeKaHUsd (U3NYECKUX SBICHUH M TPOIECCOB B OKpYKAIOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIETM JI CHUTyallud IPaKTUKO-
OPHUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOeCledeHnI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
(bU3UKK HAa YPOBHE CPEIHEr0 00IIero 00pa30BaHUs IOJDKCH U3yJaThCs B YCIOBUIX
IpPEeIMETHOTO KaOmHeTa (M3MKH WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHeETa
NIPEIMETOB E€CTECTBEHHO-HAYYHOTO IWKIa. B kabuHere (DU3MKK JOMHKHO OBITH
HE0OXoaMMOe J1TabopaTopHOE OO0OpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmme mo (pU3MKe YUCeHHYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
obopynoBaHue.

JleMoHCTpanmoHHOEe  000OpyAoBaHHe (OpPMHUpPYETCSI B COOTBETCTBHH C
NPUHIAIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH M OOECIeYMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMmMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlUil mAJis
UCCIICIOBAHMUSI ~ M3yYaeMbIX SIBIGHMA M  TPOIECCOB, OMIHUPUYECKHX U
(dyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYSCKUX MTPUMCHCHHIA.

JlabopaTtopHoe oOOpymOBaHWE ISl YYEHHYECKHX MPAKTUYCCKUX padoT
dbopMupyeTCcs B BHJIEC TEMaTHYECKHUX KOMILUIEKTOB M OOeCIedMBacTCsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX OOydYarommxcs. TeMaTH4YeCKHe KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
UCTIOJb30BaHUU aHAJIOTOBBIX W IMH(PPOBBIX MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHJIE ITUPPOBHIX Jab0paTopuil.

OCHOBHBIMU LENSIMU U3y4eHUs (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCSI:

o (opMupoBaHHE HHTEpeca MU CTPEeMJICHHS OOYYaIOIIUXCS K Hay4YHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HMHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA U (POPMHUpPOBAHHE
HCCIIEJIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SBJICHUSM;

e (dopMHpOBaHHE HAYYHOIO MHPOBO33PEHMSI KaK pe3ysibTaTa H3YYCHHS
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (dopMupoBaHWE YMEHHHA OOBSCHITH SBICHUS C HCIOJIH30BAaHUEM
bu3nyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupOBaHHE MPEACTABICHUN O ponu (DU3UKU AN Pa3BUTHS IPYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHHE ATUX Ieei 00ecredrnBaeTCsl pelieHHeM CICIYIONINX 3a7a4 B

nporecce u3y4eHus Kypca GU3NKH Ha ypOBHE CPEIHETO 001Iero oopa3oBaHus:



e TMpUOOpPETEHHE  CHCTEMbl  3HaHUK 00  o0mMX  (PuU3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYAs MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHuMe yMEHUW TPUMEHSATH TEOPETUUYECKUE 3HAHMUS IS
OOBsACHEHHS (PU3NYECKUX SBICHUW B TIPUPOAE U IS TPHHITHSL
MMPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CMOCOOOB pEUICHHS pa3IUYHbIX 3a7a4 C SIBHO 3aJlaHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3nanue GU3NUECKO MOJIENH, aJICKBAaTHOM yCIIOBUSIM 3aJ1a4H;

e TOHWMaHHWC (UBMYECKUX OCHOB WM TPUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHMSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U IMPOBEACHUS
bu3MYEeCcKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpIpeTanud UHGOopMaIuy,
OTpe/ieNIeHuUs JOCTOBEPHOCTH MOyYEHHOTO Pe3yibTara;

e CO3JaHME YCIIOBUH JJIs Pa3BUTHUSl YMEHHUN MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATETLHOCTH.

Ha wusyuenune ¢usuku (0a30BbIH YpOBEHB) HAa ypPOBHE CPEIHETO OOIIEro
obpazoBanust otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEINO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[lpennmaraemeiii B mporpamMmme 10 (QU3MKE MepedeHb JabopaTOpHBIX U
MPAKTUYECKUX paldoT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb J€JaeT BBIOOD
pOBeNCHUs J1A0OPATOPHBIX PabOT M OMBITOB € YYETOM HMHAMBUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIMXCH.



COJEPXAHUE OBYYEHUA
10 KITACC

Pasznen 1. ®u3uka u MeTOAbI HAYYHOI'O NIO3HAHMA

@dusuka — Hayka O mnpupone. HayuHble MeTOABI NMO3HAHUS OKPYKAOLIETO
mupa. Ponp JkcnmepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHHUS ITPUPOIBL
DKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3MUECKUX SBICHUM M TporieccoB. HaydHble THMOTE3bI.
dusznueckre 3aKOHbI U TEOPHUH. | paHUIBI MPUMEHUMOCTH (PUBNYECKUX 3aKOHOB.
[TpyHIMII COOTBETCTBUSI.

Ponb 1 Mecto Qu3uku B (OpMUPOBAHHMU COBPEMEHHON HAyYHON KapTUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroele U ULU(QPOBBIE H3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO IBHUYKCHMUS.
Cucrema orcuéra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUalibHOW TOYKH, UX MNPOCKIMU HA OCH CUCTEMbl KOOpPJUHAT.
CnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxKeHue. [ 'paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MEepeMElICHUs
MaTepUuaibHOW TOYKU OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHE CBOOOTHOTO TTaICHUS.

KpuBonuHeitHoe  nBWXKeHUE. J[BMKEHHE MaTepUAIbHOM TOYKHA IO
OKPY>KHOCTH C ITOCTOSTHHOM 110 MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEMHAS
ckopocTb. [lepuon 1 gactora obparmieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, IICTIHBIC U PEMEHHBIC TTepeIavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATHUUYECKUX XAPAKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpa3zoBaHne IBMKEHUH C UCTIOIH30BAaHUEM TIPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3yX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOrO IMOJ YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO TaJeHHUS.

Hanpagienue ckopocTu pu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckui sxcnepumenm, nabopamopusie pabomul

N3ydeHre HEpaBHOMEPHOTO JABWKEHHUS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAMH, IMPOMJICHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHU NIPU PABHOYCKOPEHHOM
JBUKEHHH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne IBUKEHUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKeHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuauun  otHocutenbHOCTH  [anmunes. IlepBeiii  3akoH  Hbrotona.
HMHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunuun cynepno3unuu cuil. Bropoil 3akoH HeroToHa
JUISl MaTepUaIbHOM TOUYKU. TpeTuit 3aKkoH HproToHA AJ1s1 MaTepuaibHbBIX TOYEK.

3akoH BcemupHoro TsaroreHusi. Cuna Tsbkectu. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKONIBKEHUS U cuiia TpeHust nmokos. Kosdduiment tpenusi.
Cuiia conpoTUBIIEHUS MPU JIBMXKEHUU TEJa B AKUJKOCTH UIIN Ta3e.

[TocTymarensHOE ¥ BpamaTeIbHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

MoOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaunleHusa. [lnedo cuibl. VYcioBus
paBHOBECHS TBEPAOIO TEIIA.

TexHn4eckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: IMOAUIUITHUKH,
JBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHNEe UHEPIUU.

CpaBHEeHUE MacC B3aMMO/ICHCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHue Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAedopmaliiu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM OABEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKCHUSL.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopusle padomol

N3yuyenue nBuxeHust Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE H
pe3nHOBOM 00pasiie, OT uX AehopMaIlu.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOrO TEJA, HWMEIOIIETO OCh
BpAaIlCHHUS.

Tema 3. 3akonsl coxpanenus é mMmexanuke

NMnynbc MatepualibHOM TOYKU (Tena), CUCTEMbl MATEPHAIbHBIX TOUEK.
NMnynbc cuUiibl U W3MEHEHHE HMMITyJIbCa Tejlda. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

PabGora cuiibl. MOIIIHOCTH CHJIBL.

Kunernueckasi sHeprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTUA. [TorenuuanbpHas DHEPrus YIIpYyro
nedhopMupoBaHHONW  TpyXwWHBL  [loTeHIManmpHas SHEprus Tena  BOIU3H
MTOBEPXHOCTHU 3€MJIH.

[loTeHUMaIbHBIE W HENOTECHUHUAJIBHBIE  CHJIBI. Csizb  paboOTHI
HETMOTCHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUM CHUCTEMBI TEJ.
3aKOH COXpaHEHUSI MEXaHUYECKON AHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHu4yeckne yCcTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTruBHOE IBUXKEHNE.

[lepexoa MOTEHIUATBEHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckui sxcnepumenm, nabopamopusie pabomul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXaHUYECKOW PHEPruu
TeJIa HA IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. Mosekyasipuasi QU3nKa U TEPMOJAMHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapaktep IBUKEHUS U
B3aUMOJCUCTBUSA 4YacTUL[ BeElIeCTBA. MoJAenu CTPOCHUs Ta30B, XKUJIKOCTEU H
TBEPIBIX TEN U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Ttemmneparyp
Llenbcus.



Mopens  upeanbHoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUH HUACANBHOrO raza. AOCOJIOTHAs TemImepaTypa Kak mepa
CpenHel KHHETWYECKOM SHEpPruM TeIUIOBOrO JBIKEHHMS dvactuil rasa. lllkama
temriepatyp KenbBuna. ["a3oBbie 3akoHbl. YpaBHeHue MeHeneeBa—KnanenpoHa.
3akon [lanbToHa. M3omporiecchl B UaealbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiectBa. ['paduueckoe mpeacTaBieHHE H30MPOIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHudyeckue yCTpoWcTBA M MNPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OoapoMeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, ¢ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OmnbITel 110 U Py3un KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mopaens onbita ITepHa.

OmnbITHI, J0Ka3bIBAIOIINE CYIIIECTBOBaHHE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Mopaenb, WUTIOCTpUpyOIas IpUpoay AaBJICHUS T'a3a HAa CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS MJICaJbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckui sxcnepumenm, nabopamopusie pabomul

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUM
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATypPhbl BO3/lyXa B HEW.

HccnenoBanre 3aBUCUMOCTU MEXK/Ty TTapaMeTpaMU COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosblt mepmoouHamuKu

TepmonunamMuueckas cucreMa. BHyTpeHHsst HEprusi TepMOIMHAMUYECKON
CUCTEMBI U crioco0bl €€ u3MeHeHus. KonudecTBo TerioTel U paboTa. BHyTpeHHss
HEPrusi  OJAHOATOMHOTO  HWJEalbHOrO  rasa. Buasl  Temonepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIIMSA, U3IyYCHHUE. Y IeNbHAs TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMIOTHI pH TEIUIONEpeiaye.

[Tonsitue 006 ammabatHoMm mpouiecce. IlepBblii 3aKOH TEPMOJMHAMUKHU.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMHMKHU K H3ompoieccam. ['padpuueckas
UHTepIpeTanus paboTsl rasa.

BTopoii 3akon TepmoauHamuk. HeoOpaTtuMocTh MPOIeccoB B MPUPOIC.

TeroBble  MamuHbl.  [IpyHIMOBL  JEWCTBUS  TEIUIOBBIX  MAIIUH.
[IpeoOpa3zoBanusi SHepruv B TeIUIOBbIX MamuHax. KoadduimeHt monae3Horo
nevictBug TtemnoBol mamuHbl. [ukn KapHo u ero koadduimeHT mnoje3Horo
JNEUCTBUA. DKOJIOTMYECKUE MPOOIEMBI TEMIIOIHEPTE€TUKH.



TexHuueckue yCTpPOWCTBA © MPAKTUYECKOE MPUMEHEHHE: JIBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJIOJMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEPrud Teja MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue >gupa B
JaTYHHOU TpyOKe MyTEM TpeHHsI (BUAECOAEMOHCTPALINS).

W3meHeHne BHYTpeHHEN SHEPTrUuM (TeMIIepaTyphbl) Tela IpH TeIionepeiaye.

OneiT mo anuabaTHOMY paclIMPEHHI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS] BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO
JBUTATEJIS.

Yuenuueckui sxcnepumenm, nabopamopusie pabomul

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnivie cocmoanus eeuyecmea. Dazosvie nepexoont

[TapooOpa3oBanue u koHjeHcauus. Vcnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3ayXa. HacelmeHHbld map. YaenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT J1aBJICHUSI.

TBépnoe Teno. Kpucramnmueckue u amopdubie Tesna. AHU30TPOIUS CBOMCTB
kpucrtamioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanibl. [lnaBnenue u
KpUcTayui3anus. Y aeibHas Teriora miasienus. Cyonumarusi.

YpaBHeHUE TEMIOBOTO OajaHca.

TexHUUecKrue yCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU TMOIYYEHUS COBPEMEHHBIX MaTepUajoB, B
TOM YHCIIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NIAPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CriocoObl M3MEpEeHUs BIAXKHOCTH.

HaOnronenue HarpeBaHust U IJIABJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 0OTHOCUTENbHOM BIQXKHOCTH BO3/IyXa.

Paznen 4. JinekrpoanHamMuka
Tema 1. Inekmpocmamuka
OnekTpu3aius Tel. JNeKTpUudeckuid 3apsan. JIBa Buaa SIEKTPUUYECKUX
3apsanoB. [IpOBOJHUKH, TUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsijaa.
B3anmopeiictBue 3apsinoB. 3akoH KyioHa. To4ueuHbIN 31EKTPUUECKUI 3apsil.
Onektpuyeckoe Tnone. Hampsbk€HHOCTh  anekTpuueckoro moisa.  [IpuHnun



CYHEPHO3ULINM 3IEKTPUUECKUX MOJeH. JIMHNM Hanps>KEHHOCTH AJIEKTPUYECKOTO
IOJISL.

Pabota cun snexrpocratrudeckoro mosst. [lorennman. Pa3HOCTh MOTEHIIMAIOB.
[IpoBOOHUKN W JHUAJIEKTPUKHA B BJIEKTPOCTATHYECKOM Toie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekrpoémkocTb. KoHeHcaTop. DNeKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHHE: DIIEKTPOCKOII,
DIIEKTPOMETpP, dBJEKTPOCTaTHYECKas 3allluTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLMI IEUCTBUS DJIEKTPOMETPA.

BzaumoelicTBre HaRIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKECHHBIX TEL.

[IpOBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DIIeKTpOCTaTUYECKasl 3alIUTA.

JIMDAEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSTHUAS MEXKAY HUMH U IUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

Yuenuueckui sxcnepumenm, nabopamopusie pabomul

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 17151 yyacTKa LenH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHUE TPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomtHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUja U BHYTPEHHEE CONPOTHBIECHHUE HCTOYHHMKA TOKA.
3axon Oma /151 TOJTHOM (3aMKHYTOM) 35ieKTpruyeckoi nenu. Koporkoe 3amMbikaHKeE.

OJIEKTpOHHAas  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeMneparypbl. CBEPXITPOBOIUMOCTD.

DNEeKTpUYECKHU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOTHUKMY. CobOcTBeHHas U IpUMeECHast IPOBOJAMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexojia. [oynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B pacTBOpax M  pacIjiaBax  AJIEKTPOJUTOB.
DIEKTPOIUTHYECKAS TUCCOIUALUSA. DIEKTPOIIH3.



OnekTpuyeckuid TOK B raszax. CamMoOCTOSATENbHBIM M HECAMOCTOSTEIIbHBIN
paspsa. Monnus. [Ina3zma.

TexHruuecKrue YCTpPOMCTBAa M NPAKTUYECKOE MPUMEHEHHUE: aMIEpMETP,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COIPOTUBIIEHUS, BAKYYMHBIN THO,
TEPMHCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN IHO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUilbl TOKA U HAINPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LHAJIUHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYCHUS U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHne dIEKTPOABWXKYILIEeH CWibl. KOpoTkoe 3ambIKaHHE
raJbBaHUYECKOTO JJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHU.

3aBUCUMOCTB CONPOTUBIICHUS METAJLUIOB OT TEMIIEPATYPBI.

IIpOBOIMMOCTB JIEKTPOIUTOB.

M ckpoBoii paspsia M NPOBOIAUMOCTD BO3yXa.

OAHOCTOPOHHSAS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne cMEenaHHOro0 COEIMHEHUS PE3UCTOPOB.

M3MepeHne 3JeKTpOABUKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTUBJICHUS.

HaOmronenue snexTposusa.

MexnpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce OCyIIECTBISIETCS C
Y4ETOM COAEPIKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MAaTEMaTUKH,
OMONOruK, XMMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTIO
NO3HAHUS: SIBJIEHUE, HAy4HbIM (haKkT, runoresa, (Qusnmyeckas BEIMYMHA, 3aKOH,
TeOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JHUHEHHas (QyHKIu,
napabona, runepooia, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMHU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndeckoe ABMKEHUE B KUBOW mpupoje, Auddys3usi, ocMoc,
TEIJIO0OMEH KUBBIX OPraHU3MOB (BUIbI TEIUIONEPENAYH, TEIJIOBOE PABHOBECHE),
IEKTPUYECKUE SIBJICHUS B )KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAsL MAcCa, TEIJIOBBIE CBOWCTBA TBEPBIX TEJ, )KUIKOCTEH U Ia30B,



AIEKTPUYECKUE  CBOMCTBA  METAUIOB,  AJEKTPOJIUTHUYECKAS  JAUCCOLMALNA,
rajbBaHUKA.

I'eoepaghus: BIaxKHOCTh BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJAIIWIHUKH, HCHOJb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), JBUraTreilb BHYTPEHHEIO
Cropanus, napoBas TypOuHa, OBITOBOI XOJOAUIBHUK, KOHAUIIMOHED, TEXHOIOTUN
IIOJIyYEHHsI COBPEMEHHBIX MATEPHAIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuOopHl,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, FaIbBaHUKA.

11 KITACC

Paznen 4. JiaekTpoaMHAMMKA

Tema 3. Mazcnummnoe none. In1eKmMpoOMaZHUMHAA UHOYKUUS

[locTosiHHBIE ~ MarHWTHL.  B3auMopelcTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOM WHAYKIMHU. [lpuHIun cynepnosuuuu
MAarHuTHBIX IOJed. JIMHMM MarHuTHOM MHAYKUMU. KapThHAa JMHWNA MarHUTHOU
MHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarsutHOE 1IOJIE TPOBOJHMKA ¢ TOKOM. KapThHa JMHMI WHIYyKUWN
MarHUTHOTO TOJISA JUIMHHOTO MPSAMOr0 NPOBOAHMKA M 3aMKHYTOIO KOJBLEBOIO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT OpcTena. B3anmoaencTBre npoBOAHUKOB €
TOKOM.

Cuna Amniepa, €€ MOZyJIb U HaIIPaBJICHUE.

Cuna Jlopenua, €€ Moaysb ¥ HanpaBJIeHUE. [BHKEHHE 3apsSHKECHHONW YaCTHULbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBeHne 3JIEKTpOMArHMTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
UHAYKOUU. OJEKTPOABIKYLIash Cuia HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu Papanes.

BuxpeBoe anexTpudeckoe noisie. OJIEKTPOABMKYINAs CWIA HWHAYKIUU B
IIPOBOJAHUKE, IBWKYILIEMCS IIOCTYIIATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenua.

WHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKUHMH. OJIEKTPOABMXKYILNAs CHJIA
CaMOMHAYKIIUH.

OHeprusi MarHUTHOTO ITOJIS KaTYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, JJIEKTPOABUIATENIb, YCKOPUTEIHM 3JIEMEHTAapPHBIX
YaCTHL], UHIYKIIUOHHAs 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JIvHMM MHAYKIIMYM MarHUTHOTO MOJIA.

B3anmoneiicTBre 1BYyX TPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI DJIEKTPOJIUTA.

SIBneHNE SEKTPOMArHUTHON UHAYKIIAN.

[IpaBuino Jlenua.

3aBUCHUMOCTD 3JIEKTPOJBHKYILEH CHIIBI MHAYKIHUH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIHH.

Yuenuueckui sxcnepumenm, nabopamopusie pabomul

M3ydeHre MarHuTHOTO MO KaTYIIKH C TOKOM.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHHS 3JIEKTPOMAarHUTHOW MHIYKIUU.

Pa3nea 5. Kosedoanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

KoneGatenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJEOAHMUS.
["apmonunyeckue konebanus. [lepumoa, vacrtora, amrummryga u (aza KoseOaHU.
[IpyXvHHBIN MagTHUK. MaTeMaTH4YECKUHA MASTHUK. YPaBHEHUE TapPMOHUYECKHX
kose6anwmii. [IpeBpareHue sHEpruu Ipu rapMOHHYECKUX KOJICOaHUSX.

Konebarensubiii  koHTYp. CBOOOIHBIE AJIEKTPOMATrHUTHBIE KOJIeOaHUS B
UJCATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHWYCCKUMU U
AIIEKTPOMAarHuTHEIMU  KoJjiebanusimu. dopmyna TomcoHa. 3akoH coxXpaHEHUs
HHEPTUU B UJCATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyXarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMS.

[lepemennbiii TOk. CuUHYCOWJAIbHBIM IEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHHUSL.

Tpanchopmarop. IlponsBoacTBo, nepegadya U MOTPeOICHUE IIEKTPUUECKON
DHEPrur. DKOJOTHMYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTIUU B TIOBCEIHEBHOM KU3HMU.

TexHu4yeckne yCTpOWCTBAa M MPAKTUYECKOE IPUMEHEHHUE: SIICKTPUUECKUM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, JUHUU SJIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATENbHOW CHUCTEMBI (TIPY>KUHHBIM WU
MaTEeMaTUYECKUI MASTHHK).



HaOmronenue 3aryxaromux Kojie0aHu.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJI€OaHUH.

Habmonenue pezonanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJI€OaHUsI.

OcnuiorpaMMsl (3aBUCUMOCTH CHJIbI TOKA M HAINIPSKEHUSI OT BPEMEHH) AJIs
AIIEKTPOMATrHUTHBIX KOJICOAHU.

Pe3onanc mnpu 1mocCienoBaTENbHOM COEAUHEHHHM PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenp TMHUY IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajbIX KOJeOaHUM Tpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKA B LENH W3 IOCIENOBATENBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNIHbIE 60JIHbL

MexaHnudeckrue BOJIHBI, YyCJIOBHsS pacnpoctpaHeHus. llepuon. Ckopocth
pacrpoCTpaHeHuss M JUIMHA BOJIHBL. IlomepeyHble W NOpPOJOJIBHBIE  BOJIHBI.
WnTepdepenims u qudppakus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIC BOJIHBL. Y CJIOBHSI U3JIyYEHHsI DJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBA
AIIEKTPOMATHUTHBIX BOJIH: OTpPaXCHUE, MPEIOMIICHHE, MONsIpu3anus, audpakuus,
uHTepdepeHus. CKoOpoCcTh 37EKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBA3U U TeneBuaAcHUA. Paqnonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIbI.

TexHU4ecKHe YCTPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE. MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBasl WAarHOCTHKAa B TEXHHKE M MEIHILIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OOpazoBaHuE U paCpPOCTPAHEHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U NpeoOMIICHHUS] MEXAaHUYECKUX BOJIH.

Ha6monenune narepdepeHny u AUPpakiiui MEXaHHUYEeCKUX BOJIH.

3BYKOBOU pE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYAOH U
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPEIOMIICHHE,
noJsipu3anus, 1udpakuus, THTephepeHIHs.

Tema 3. Onmuxa

['eomerpuueckass ontuka. I[IpsMonuHeliHOE paclnpoCTpaHEHUE CBETa B
OJHOPOIHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpa)keHus cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKajie.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CroxkHbIil cocTaB Oenoro cBeta. LIBer.

CobOuparome U pacceuBaroliue JuH3bL. ToHkass nuH3a. DokycHOe
pacCcTOsIHME M ONTHYECKas CHUjla TOHKOM JuH3bl. IlocTpoeHue wn3oOpaxeHHil B
coOMparoluX U pacceuBarolux JTuH3ax. Dopmyna TOHKOW JUH3BI. Y BeJIUYEHUE,
JaBAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. Wutepdepenuus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. [udpakuuoHHas peméTka. YcloBue HaOMIOACHUS
[JIABHBIX ~MAaKCUMyMOB TP  IaJ€HUM MOHOXPOMATHYECKOIrO CBETa Ha
TG PAKITMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckne yCTpOWCTBA M NPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
doToanmapaT, MNPOESKIIMOHHBIN ammapaT, MHUKPOCKON, TEJIECKOIN, BOJOKOHHAs
OMTHKA, TU(PPAKIIUOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pPaCIpPOCTPAHEHHE, OTPAKEHUE M MPEIIOMIICHHUE CBETA.
OnTuueckue nprudOpBHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. MoJellb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mogenu MUKpOCKOTa, TEJIECKOIA.

HaGmronenue natepdepeHinm cBera.

Ha6monenne nudpakuuu ceera.

Habmonenue aucnepcuu cBeTa.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBL.

[TonydyeHue cekTpa ¢ MOMONIbI0 AUGPAKIIUOHHON PEIIETKH.

Habmronenue nosisipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul



W3mepenue rnokasaress NpeaoMIIeHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znes 6. OcHOBBI cleAJIBbHONM TEOPHUH OTHOCHUTEIbHOCTH

['panuupl  TPUMEHUMOCTHM  KJaccM4yeckon  mexanuku.  [locTynarsl
CHEUUATbHOM TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DWHILTEMHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU U COKpPAICHHE
JUTVHBI.

DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBL.

CBs13b Macchl ¢ YHEPruei U1 UMIYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. JHEPTHs
MTOKOSL.

Paznen 7. KBanToBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ORMUKU

®otonsl. opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YACTOTON. DHEpTUs
U UMITYJIbC (POTOHA.

OtkpriTre u uccienoBanue Gororddexra. Onwitel A. I'. CTosneroBa. 3aKOHBI
dotorddekra. YpaBuenue DiHmTerHa s hoTodddekra. «KpacHas rpanuina»
dboToarddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudecknue yCTpONCTBA W MPAKTHYECKOE TPUMEHEHHE: (HOTODIIEMEHT,
dboTomaTYMK, CoTHEUHAs! OaTapes, CBETOANO/I.

Jlemoncmpayuu

®o1o3¢h(DHEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEUTHETO PoTodPdeKTa.

Ceeroauo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YaCTHIL.
[Imanerapnas Mmojmens aroma. lloctymatel bopa. M3nydyenue u morjomnieHue
¢$OoTOHOB TpU Tepexoie aToMa C OJHOTO YPOBHSI DHEPrHMM Ha JApYyroil. Buisl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BonHoBsie cBoiicTBa yactull. Bosiabl 1e bpoitnsa. KoprnyckynsipHO-BOJIHOBOM
JyaJIu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHu4yeckre yCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onsita Pesepdopna.

OmnpeneneHue JJIMHBI BOJIHBI JIa3epa.

HabmroieHue nuHenvaThiX CIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue tnHeRYaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CII0KHOCTh CTPOEeHMS sapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma 1o ompeneseHuro  cocTaBa
panuoakTuBHOrO wu3mMydeHus. CBoiicTBa anbga-, Oera-, ramma-u3JIy4eHUS.
BiisiHre paguoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE NpoTOHAa M HeWTpoHa. HykionHas monens siapa I'eitzenOepra—
NBanenko. 3apsa aapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIM OeTa-pacnan. ['amma-
U3ITy4deHHE. 3aKOH paInOaKTUBHOTO pacaja.

DHeprus CBA3M HYKJIOHOB B sifpe. SnepHbie cuibl. JlegekT maccol sipa.

SAnepHble peakuuu. JlereHne U CUHTES A1Ep.

SAnepuwiii peaktop. Tepmosiaepuslii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOU SHEPTETUKU. DKOJIOTUYECKNE ACIIEKTHI SIAEPHON SHEPTETHUKHU.

DOneMeHTapHble yacTUulbl. OTKpBITHE TO3UTPOHA.

Mertonabl HaOJIFOICHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanbHble B3auMOAeHCTBUA. EQMHCTBO (hrU3MUecKOl KapTUHBI MUpA.

TexHu4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETp, KaMepa
BuiibcoHa, siaepHblil peakTop, aToMHasi ooM0a.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM QoTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIUKH

Otamnbl pa3BUTHS acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bupn 3Bé3gnoro Heba. Co3Be3nusi, SipKUE 3BE3MbI, IUIAHETHI, UX BUAUMOE
JIBHOKCHHE.

ConHeyHas cucTeMa.

Comnnne. ComnHewHast akTUBHOCTh. Mctounuk sHepruu CosiHIla U 3BE3.
3BE3MbI, UX OCHOBHBIC XapaKTEPHUCTHKHU. JlnarpamMma «CHEKTpaldbHBIA KIACC —
CBETUMOCTB». 3BE3JBI TJIaBHOH II0CIIEIOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JUIsI 3BE3] TJIABHOW IOCJEAOBaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3B&31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUN U ABOOIMU ConHIA U
3BE3]1. DTalbl )KU3HU 3BE3I.

Mnineunstii [Tyt — Hama [Mamaktuka. Ilonoxenue u nBwxenue ConHua B
[Nanaktuke. Tunsl ramakTuk. PaguoranakTuku v kBasapbl. YEpHBIEC IBIPHI B SIpax
raJaKTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xab66ma. Pazoeranne ramakTuk.
Teopus bonpmoro B3peiBa. PEnTMKTOBOE U3ITydEeHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo0iemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

Habmronenust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBLIOTEPHBIX
MIPWIOKEHUHN IS ONIPENeNICHUs TTO0KEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1usi CEeBEPHOIOo MOMyIIapUs U IPKUE 3BE3BI.

HaoGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6001maroee MOBTOPEHUE

Ponp ¢usumkn uW acTpOHOMHMM B JKOHOMHYECKOW, TEXHOJOTHUYECKOH,
COLIMAJIbHON M ATHYECKOHN cepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHUHE MUPA, poiib (PU3UUECKON Teopuun
B (GOpPMHpPOBAHMM TPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O PUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsS B 11 kimacce oCyiiecTBIsieTCs C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcamMH MaTeMaTHKH,
Owooruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJICHWE, HAay4yHbIA (akT, rumnore3a, (puanyeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJECHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MO/IEIIb, U3MEPEHUE.

Mamemamuka: pelmieHHE CHCTEMBI YPAaBHECHHUH, TPUTOHOMETPUUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXJECTBO, BEKTOPHI M MX MPOCKIHUH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMH, MPU3HAKK TOA00US TPEYroJbHUKOB,
ompe/ieleHUe MIONIAAN ITOCKUX (GUryp U 00bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpUPOJLE, KoJieOaTelbHbIC
JBUOKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOW MPHUPOJIE, ICVCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAUIMYECKON PEIIETKH, CTIEKTPATIbHBIN aHAIN3.



l'eocpaghua: wmarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MArHUTHBIX Py,
dboToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JMHWAW BIEKTPOIIEpEAad, TIEHEPATOp MEPEMEHHOrO0 TOKa,
AIIEKTPOJBUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, paJuoNpUEMHHK, TEJIECBU30D,
anteHHa, tenedoH, CBYU-meub, MpOEKIIMOHHBINA amnmapar, BOJOKOHHAs ONTHKA,
CoOJIHEYHas OaTapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEIHEI'O OBIIIEI'O OBPA3OBAHU A

OcBoenne yueOHOro mpenMera «@Pu3nMKa» HA YPOBHE CPEIHEr0 OOIIero
obpazoBanmsi (0a30BbIIl YPOBEHB) MOJDKHO OOCCIEYHTH TOCTHKCHHE CICTYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro nmpeamera «Du3nka» J0HKHbBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCA
c(hOpMUpPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHCTEMOW IE€HHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPaJMLIMOHHBIM LEHHOCTSM POCCHIICKOrO OOIIECTBa, PAaCIIMPEHUE KU3HEHHOIO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEATN3alUH OCHOBHBIX HANPABICHUN
BOCIIUTATEIBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKOM MO3UIIMHA 00YYAIOIIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCUHUCKOT0O OOIIECTBA;

OPUHATUE  TPAAUIIMOHHBIX  OOIEUYETOBEUYECKUX T'YMAaHHCTHYECKUX U
JEMOKPATHYECKUX LIEHHOCTE;

TOTOBHOCTb BECTHM COBMECTHYIO IEATEIIBHOCTh B MHTEPECAX T'Pa)KAaHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYMPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHUE B3aMMOJEHUCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAaHHOCTh POCCUNUCKOM TPaKTaHCKON UACHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIIEHUWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W TMPUHAMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JNEATEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHHUE K MUPY, BKIIIOYAs 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucyiero Gu3ndeckoi Hayke;

5) TPy10BOI0 BOCIIMTAHMS:



MHTEpPEC K pa3InyHbIM cdepam npodhecCHuOHANBHOU JeATEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynymen mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpa30BaHMIO B 00JaCTH
(bU3HUKY HA IPOTSYKEHUU BCEU KU3HH;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMSA

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYphl, OCO3HaHHE TJ00aIHHOTO
XapakTepa dKOJOTHUYECKUX MPo0ieM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOLIEH CPEJle Ha OCHOBE
3HAHUA LIeJIE YCTOMYMBOrO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpEeHHEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (PHU3HKeE;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHUE LEHHOCTU HAYYHOW JAESTENbHOCTH, TOTOBHOCTh B MPOLECCE
u3ydeHus  (QU3MKH ~ OCYHIECTBIIATH NPOEKTHYI0 U HCCIIEJOBATEIHCKYIO
NEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeicTBua:
CaMOCTOATENIbHO  (OPMYJIMPOBAaTh W aKTyalIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENEATh LEINU JCATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMS,
BBISIBJISITH  3aKOHOMEPHOCTM W MPOTHBOPEYUS B  PAaCCMATPUBAEMBIX
(bU3HYEeCKUX SBICHUSIX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4€TOM aHaIu3a WMEIOLIUXCS
MaTepHUaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBEHI B JIESITEIHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCJIEACTBUM AEATEIbHOCTH,
KOOPAVUHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBUSIX  PEATbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH >KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarTeabCcKue JeCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIFOYEBBIMU IOHATHUSMH W METOAAMHU
(bu3nYECKON HAYKH;



BJIAJICTh HABBIKAMU y4e€OHO-MCCIIECOBATEIBCKON U MPOEKTHOMN NESITeIbHOCTH
B 00ylactu (pM3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIbHOMY TTOUCKY
METOJIOB pelieHus 3a1ad (HU3UIECKOTO COJACpKAHUS, MPUMEHEHUIO Pa3TUIHBIX
METO/I0B MTO3HAHUS,

BIAJCTh BHJAMH JEATEIBHOCTH IO TMOJIYYEHHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETANNA, MPEeOOPa30OBAaHUI0 W TPUMEHEHUI0O B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPH CO3aHUH YICOHBIX MPOEKTOB B 00acT (PU3nKM;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHHUs, HaXOAUTh ApryMEHTHl Jis J0Ka3aTelbCTBa
CBOUX YTBEPXKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIE B XOJE pEIICHHWS 3aJaddl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCJIOBUSIX;

CTaBUTh M (opMyJIupoBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTENbHON
JESTEILHOCTH, B TOM YKCIIC IPU U3YYEHUH (PUUKHU;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (uU3MKe B TMPAKTUYECKYIO 00JacTh
KU3ZHENIEITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUrHHAIbHBIC MOAXObI U PEIICHHUS;

CTaBUTH MPOOJEMBI U 33/1a49H, JOITYCKAIOIIHNE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ nngopmanueii:

BJIAJI€Th HABBIKAMU TOJy4YeHHs] UHPOpMaluu (HU3UUECKOTO COJEPIKAHMS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBJISATh IOWCK, aHaJIM3,
CHUCTEMATH3AINI0 W WHTEPIpPETAlni0 WH(POpMAIMK pa3IndHBIX BUIOB U (GopM
IIPE/ICTABIICHUSI,

OIICHUBATH JOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIb30BaTh  CpPEACTBA  WH(MOPMAIMOHHBIX M  KOMMYHUKAI[MOHHBIX
TEXHOJIOTHHA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX
3amad ¢ CcoOMoAcHHEM TpeOOBaHWN JPrOHOMHKH, TEXHHUKH O€30MMacHOCTH,
TUTHCHBI, PECYpCOCOEpEkKEHUsS, TPABOBBIX H OJTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€301aCHOCTH;

CO3/71aBaTh TEKCThl (PU3MUECKOr0 COJACp>KaHUS B Pa3IUYHBIX (Gopmarax c
y49€TOM Ha3zHAYCHUST HHPOPMAIIUU | TIEJICBOW ayIUTOPHH, BEIOMpPAs ONTUMAIILHYIO
dbopMy TIpeICTaBIICHUS U BU3yaJIH3aIiH.

KoMMyHHKAaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBHUS:
OCYIIECTBIIATH O0IIEeHNE HA YPOKax (M3UKU U BO BHEYPOUHOU JAEATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUTKM  KOH(MIWKTHBIX CUTyallud W CMsAT4YaTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO H3Jararb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPECTB;

MMOHUMAaTh W KCIIOJb30BaTh MPEUMYILECTBA KOMAaHIHOM M WHIWBUIYAIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JIEUCTBUI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAX/IOT0 YICHA KOJIJIEKTUBA;

MPUHUMATh €AW  COBMECTHOM  JEATEIBHOCTH, OPraHU30BbIBAaTH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIISITH IUIAH JCUCTBH,
pacnpeiensaTb poiau ¢ Y4E€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOH paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJAJa M KaXJOTO0 Y4YaCTHUKA KOMAaHJIbl B
001t pe3ynbTar 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

[peJIaraTb HOBBIE MPOEKTHI, OLECHHWBATH HAEU C TO3ULIUHA HOBU3HBI,
OPHUTHMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIUIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKECHHE, OBITh HHAIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIEe JeHCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENbHYIO JESITENbHOCTh B 00JacTU
(U3MKM MU acCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELIEHUS PACUETHBIX U KAYECTBEHHBIX
3aJ1a4, TUIaH BBIMOJIHEHUS TPAKTUYECKON PaObO0ThI C YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MTPEANIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX [IPEANOUYTEHUH;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBaTh €ro, OpaThb Ha cebs
OTBETCTBEHHOCTBD 34 PEILICHHUE;

OLICHUBATh MTPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPyAULIMU B 00NacTu
(u3KKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENIbHbIN U KYJIbTYPHBI YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJITATOB LEISAM;

BJa/J€Th  HABbIKAMU  IIO3HABATEJIbBHONM  pediekcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJBTaTOB U
OCHOBaHMI;

UCIIOJIB30BaTh MPUEMBI PEIIEKCHH JIJISl OLIEHKH CHUTYaIluH, BHIOOpa BEPHOTO
peuieHus;



yMETh OIIEHUBAaTh PHUCKH U CBOCBPEMEHHO NPHHUMATH PEIICHUS M0 UX
CHUKEHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pe3yIbTaToOB
NeSTEIbHOCTH;

PUHUMATH CeOsl, TOHMMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX IIPU aHAIW3E pe3yIbTaToOB
e TETHbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO APYTHX HA OIMHOKH.

B mpomecce mocTHKEHUS JTMYHOCTHBIX PE3yJbTATOB OCBOSHUS MPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydJarolmuxcs
COBEPIIICHCTBYETCS AMOITMOHAILHBIN WHTEJUICKT, MIPEAMOIar Ao i
c(hOpPMHUPOBAHHOCTbD:

CaMOCO3HaHUs, BKIIFOYAIOIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATIBHOE
COCTOSTHUE, BUJICTh HAIPABICHUS Pa3BUTHsI COOCTBEHHOW AMOIMOHAIBHOMN chephl,
OBITh YBEPEHHBIM B cele;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
IMOIIMOHAIEHBIM U3MEHEHHSIM U TTPOSIBISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIDKEHUIO SN U
yCIexy, ONTUMH3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHATLHOE COCTOSTHUE
JIpYTUX, YYUTBIBAaTh €r0 TIPH OCYIICCTBICHUM OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKNBAHUIO;

COIMATBHBIX HABBIKOB, BKJIFOUAIOIINX CITOCOOHOCThH BHICTPAWBATh OTHOIIICHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITE MHTEPEC U pa3periarh KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K xonumy oOyuyenus B 10 kJiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaXxaTb CPOPMUPOBAHHOCTD y 00yYarOIMXCsl YMEHUM:

JEMOHCTPHUPOBATh Ha MpPUMEpax poJib U MecTo (HU3UKU B (HOPMHPOBAHUH
COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUNTHIBaTh TpaHULBl MPUMEHEHHUS W3YYEHHBIX (U3HYECKUX MOJENIEH:
MaTepuaibHas TOUKa, MHEpLUAJIbHAs CUCTEMA OTCYETA, a0COJIIOTHO TBEPAOE TEJO,
WJICAJbHBIN Ta3, MOJEIU CTPOEHUS Ta30B, )KUIKOCTEN W TBEPABIX TEN, TOUCUHBIN
AIIEKTPUYECKUI 3apsil IPU pelIieHnr GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (pU3NUECKHUE SIBJICHUS (IIPOLECCH) U OOBSCHATh UX Ha OCHOBE
3aKOHOB MEXAHMKHU, MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUM CTPOCHMS BELIECTBA U



IEKTPOJNHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE ABUKEHUE,
cBOOOJHOE MaJeHUE Tel, IBIKEHUE MO OKPYKHOCTH, WHEPIHS, B3aUMOJCHCTBHE
Ten, auddys3us, OpOyHOBCKOE ABMXKEHHE, CTPOCHHUE KHUAKOCTEH M TBEPABIX TeE,
U3MeHeHue o0bEMa Tel MpU HarpeBaHUU (OXJIAXAECHUHU), TEIJIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJICHCAlus, IUIaBICHUE, KPUCTAJLUIM3AlUsA, KHUIICHUE, BIIAXKHOCTH
BO3/1yXa, IIOBBIIICHUE JABJICHUS Ta3a IPU €r0 HArpeBaHWM B 3aKPBITOM COCYJE,
CBA3b MEXKIYy IIapaMEeTpaMH COCTOSHHA Ta3a B U30IPOLECCAxX, MIEKTpU3aLus Tell,
B3aMMO/JICHCTBUE 3apsJIOB;

ONMCHIBATh MEXAHWYECKOE JIBUKEHUE, WUCIIONB3Yysd (PU3NUYECKUE BEIUYUHBL:
KOOpJIMHATa, IyTh, IEPEMEIIECHHUE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETHYECKasi SHEPrus, MOTEHIMANbHAs JHEPTUsi, MEXaHU4eCcKas
paboTa, MEXaHW4YECKass MOIIHOCTh; IpPU ONWCAHWU NPaBUIBHO TPAKTOBATH
(bu3NYECKU CMBICT HCIHOJB3YEMBbIX BEIMYMH, WX OOO3HAUCHUS M EIUHUIIBL,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYI0 (PU3NYECKYIO BEJIMYHUHY C APYTUMHU
BEIIMYMHAMU;

ONMCHIBaTh HM3yYECHHbIE TEIUIOBbIE CBOMCTBA TE€JI M TEIUIOBBIE SBJICHUS,
UCTIONB3Ysl (M3MUECKHE BEIWYHMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpeaHss
KMHETHYECKasi JHEPIUsl XaOTUYECKOIO JBHKECHHSI MOJIEKYJI, CPEIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSs 3HEprus, padora rasa,
KOA(Q(QUIMEHT IMOJIE3HOTO JEHCTBUS TEIJIOBOIO JBUraTreisi; IpU ONMCAHUU
NPaBWIBHO TPAKTOBATh (DU3UYECKUN CMBICH HCIHOJB3YEMBIX BEIUYHMH, HX
0003HAYEHUSI W €IWHUIBL, HaXOAUTb (OPMYIIbI, CBA3BIBAIOIINAE JIAHHYIO
(u3NYECKYIO BEIMYUHY C APYTUMHU BEIUUMHAM;

ONMCBIBATh U3YUYCHHBIC IJIEKTPUUYECKHE CBOKWCTBA BEIIECTBA U AIEKTPUUECKUE
SBJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3HUUECKUE BEIMYMHBL AJIEKTPUUECCKUIN 3aps,
JIIEKTPUYECKOE I0JIE€, HANPSKEHHOCTD I0JIA, IIOTEHIUAN, Pa3HOCTh IIOTEHLUAIIOB;
OpU ONHMCAHMM MPABUWIBHO TPAKTOBATH (PU3UUYECKUIN CMBICI HCIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAYEHMs] U EIUHMIIbI; YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUUYHUHY C IPYTUMH BeINIMHAMU,

aHaAM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONbB3Ys (hU3HUECKUE
3aKOHBI U IIPUHLMIBL: 3aKOH BCEMUPHOTO Tsrotenus, I, II u 11l 3axonsr HeroToHa,
3aKOH COXpPAHEHUs MEXAHUYECKOW DJHEPruH, 3aKOH COXPAHEHHsS HMITYJIbCa,
IPUHLUI CYNEPIO3UIMA CWI, NPUHLMUII PaBHONPABUSA HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYI0 TECOPUIO CTPOCHMS BELIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPIUH TEIIOBOTO JBHUKEHUS MOJIEKYII C
aOCOJIFOTHOM TeMIIepaTypol, NEpBbI 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAaHEHUS
IEKTPUYECKOr0 3apsna, 3akoH KylloHa, IIpM 3TOM pas3ivyaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHULIBL,
o0JacT) IPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE NPUHIMIBI JEHUCTBUS  MAlllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS UX OE30MACHOTO MCIIONb30BAHUS B
MMOBCEHEBHOM JKH3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI 10 UCCIENOBAHUIO (DU3MYECKUX SBJICHUU U
MPOLIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHUN, MPU STOM
dbopMmynupoBaTh MpoOJIeMy/3amady ¥ TUIOTE3y Yy4eOHOTO DKCIICPUMEHTA,
coOHMpaTh YCTaHOBKY W3 MPEIJIOKEHHOIO O0OpYIOBaHMS, NPOBOAUTH OMBIT U
(GbOopMyIMpPOBATh BHIBOIHI,

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3HUECKUX BETUYUH, IIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUs M HUCIOJIb30BaTh W3BECTHHIC
METO/bI OLICHKHU MTOI'PEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3UYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
buKcUpoBaTh PE3yNbTAThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYHUH B
BU/JIE TAaOJIUII ¥ TpaUKOB, A€NaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEeI0BaHMUS;

coOiroAaTh mpaBuia 0€30MacHOrO TpyJa MPHU MPOBEICHUU HCCIECIOBAaHUMN B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-MCCIEeNOBATENbCKOH M MPOSKTHOU
NESTEIBHOCTH C MCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOIO
000pyI0BaHUS,

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJlaHHOM (DU3MYECKON MOJIETbIo,
UCTIONB3Ys (PHU3HUECKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJINM3a YCIOBHS 3a7a4n
BbIOHpaTh (PU3UUECKYI0O MOJEIb, BBIACIATh (PU3NUECKHE BETUUYMHBI U (DOPMYIIHI,
HEeoOXoauMble NJisi €€ pelIeHHs, TPOBOJUTh PACUYEThl U OLEHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HAYeHUS (PU3HUECKON BEJIMYUHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LENOYKY pPACCYXJEHUH C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnyecKkue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  pEIIeHHH  y4yeOHbIX  3aJad  COBpPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTABJICHUS y4eOHOW W HAYyYHO-TIOMYJISIPHON MH(POpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOJTydaeMyt0 HH(POPMAIIUIO;

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE TPOILECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUIA;

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMUCTBAMM, IS COXPAHEHUSI 3JOPOBbS M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKalOIEH CpeJIe;



paboTatb B TpYIE€ C BBHINOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIlbl, PAaUMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHJAAPTHBIX CUTYALUSX, aJI€KBaTHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB IPYIIbI B PEIICHUE pacCMaTPUBAEMOM MTPOOIEMBI.

K xoHiy oOyuenus B 11 kiacce mnpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:

JEMOHCTPHPOBATh Ha MpPUMEpax poJib U MecTo (HU3UKU B (HOPMHPOBAHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIIOAEH, LEIOCTHOCTh U E€OUHCTBO
(bu3HYecKoi KapTUHBI MUDA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOJICTICH:
TOYEYHBIN 3JEKTPUUECKUIN 3aps, Iy CBETa, TOUEUHbI UCTOYHUK CBETA, S/I€pHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJh aTOMHOTO siipa MpH pPelIeHUU (PU3NUIEeCKUX
3ajad;

pacrno3HaBaTh PU3MUYECKHE SIBICHUS (MPOLECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOAMHAMHUKHN W KBAHTOBOU (PU3UKH: AJIEKTpUUECKasi MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOICHCTBHE
MAarHuTOB, DJICKTPOMarHuTHas WHAYKUWs, JACHCTBHE MAarHUTHOrO TIOJS Ha
MPOBOJTHUK C TOKOM W JBIKYIIMICS 3apsjl, 3JIEKTPOMAarHUTHbIE KoJeOaHUs U
BOJIHBI, MPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXKECHHE, MPEIOMIIEHHUE,
unTepdepeHnus, audpakuus W TONASpHU3AIMUS  CBETa, JUCIEPCUS CBETa,
dotornextpudeckuii 3¢dexT (horoaddekT), cBeToBOE NaBlieHUEe, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aroma BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas

PaauOaKTUBHOCTD;
ONKCHIBaTh W3YYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  JJIEKTPUYECKYID  NIPOBOJUMOCTh  Pa3jIMYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBJICHUS (TPOLECCHI), MCHONB3Yd (U3MYECKUE BEIMYUHBIL:
AIEKTPUYECKUIN 3apsij, CHJIa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIICKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIHMAIOB, 3JEKTPOJABIKYLIas Cuia, padoTa TOKa,
WHAYKIOUS MAarHATHOTO TMojs, cuia Awmmepa, cuia JlopeHua, WHIyKTUBHOCTB
KATYIIKW, HEPIrusl 3JIEKTPUYECKOTO0 M MArHUTHOIO IOJIEM, MEpPHOJ M 4YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiii W CHJa TOKa B Mpolecce
FApMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHUYECKAasl CUJia JMH3bI, TPU OINUCAHUU MPABWIBHO TPAKTOBATh (HU3HUECKUN
CMBICTT HCHOJNb3YyEMbIX BEJIWYMH, WX OOO3HAUYEHHS W €JAMHMIIBI, YKa3bIBaTb
dbopMyibl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JPYTUMHU
BEJINYNHAMU;

ONUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHS M TMPOLECCHL, HCIOIb3YS
¢usnyecKkrue BEIUYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPTUsl U UMIYJIbC (DOTOHA, MIEPHO/T TOJIypaciaja, SHEPrus CBI3U
ATOMHBIX SIZIEp, TPU OMUCAHWW TMPABWIBHO TPAKTOBATh (PU3WYECKHUA CMBICT
WCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (U3WYECKYH0 BEJIWYUHY C JPYTUMH BEIMYMHAMU,
BBIYUCIISATh 3HAaUCHUE (DU3NUECKON BETUUUHBI;

aHATM3UPOBATh (PUBUUYECKHE TPOIIECCHl U SBICHUS, UCIOJIB3Ys (PU3HUECKUEC
3aKOHBI ¥ MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIEILHOTO
COCIMHEHUS MPOBOJAHUKOB, 3aKOH Joyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIAH, 3aKOH NPSIMOJIMHEHHOIO0 PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, YpaBHeHHE OMWHINTeHHa it horodddekra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAaCCOBOr0 yucia, nmoctyiatel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3indaTh CIOBECHYIO (POPMYyIUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKCHHE U YCJIOBUA (TpaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

ONPEICIIATh HAMPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TIOJIsI POBOJHUKA
C TOKOM, cuJibl AmIiepa u cuiibl JlopeHna;

CTPOUTh M ONHUCHIBATH HM300pAKECHHE, CO37aBaeMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJTHATh JKCIIEPUMEHTHI T10 MCCIIECIOBAaHUIO (DU3WYECKUX SBJICHUN W
MPOIIECCOB C HCIOJIB30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopMmyupoBaTh MpoOJieMy/3amady ¥ THUIMOTE3y Yy4eOHOTO DKCIIEPHUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJIONKEHHOIO OOOPYIOBaHMS, IMPOBOIAUTH OIBIT U
bopMyJIMPOBATH BHIBOJIHI,

OCYIIECTBIISITh MPSIMBbIC U KOCBEHHBIC M3MEPEHUST (U3HUECKUX BEITUYUH, ITPU
TOM BBIOMpATh ONTUMAJIBHBIA CHOCOO W3MEPEHUS W WCIOJIb30BaTh M3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPECHU;

HCCIEJIOBATh 3aBUCUMOCTH  (DM3WYECKUX BEJIWYHMH C HCIOJIb30BaHHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHpPOBATH
pPE3yNIBTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECCKUX BEIUMYMH B BHJC TAOIUI] U
rpaduKoOB, ACNIAaTh BHIBOBI 110 PE3yJIbTaTaM UCCIEIOBAHMUS;

cobiroaTh mpaBuia 0€30MacHOTO TpyJa MPH MPOBEICHUM HCCIICTOBAaHHUM B
paMKax ydeOHOro JKCIEpUMEHTa, Yy4eOHO-HMCCIEIOBATECIbCKON W IMPOEKTHOM
JESATEIHPHOCTH C HMCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0OBaHUS;

pemiaTh pacuéTHhIC 3a7a4d C SBHO 3aJIaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOIB3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3aJ1aun
BBIOMpaTh (DU3UYECKYI0 MOJIEIb, BBIACIATh (HU3NUECKUE BEIUYMHBI U (DOPMYIIBI,



HEOOXOJUMbIE JUIsl €€ pEelIeHUs, NMPOBOJUTh PACUEThl U OLICHUBATH PEaIbHOCTh
MOJy4YEHHOT0 3HaUYeHUs (PU3MUECKON BEIUYUHBL;

pelaTh KaYeCTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LIENOYKY PACCYXIECHUH C ONOpPOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznuecKkue sBICHMS;

UCIIOJIb30BaTh  MpU  pPEIIEHHMH  y4yeOHbIX  3aJady  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTABJICHUS y4eOHOW W HAYyYHO-TIOMYJISIPHON MH(POpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyI0 HH()OPMALINIO;

OOBSACHATh MNPUHIMNBI JEHCTBUS MAIIUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MACHOTO MCIOIb30BAaHUS B MOBCEIHEBHON
KU3HH;

PUBOIUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCTIOJb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Uit obecrieyeHus: 6€30MacHOCTH MPH OO0pAIEHUH ¢ MPUOOPaAMH U TEXHUUYECKUMHU
yCTPOMCTBAMM, ISl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM JKOJOTHYECKOIr0
IIOBEJICHUS B OKPYXKAIOILEH CPEAE;

paboTaTh B TIpYyHIE C BBIIOJHEHUEM pAa3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBATh padOTy TPYNIIbl, PAaUMOHAIBHO pACHPEACTATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHJAAPTHBIX CUTYALUSX, aJI€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMAaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoumnuecTBo yacos JIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/ P Kontpoabusl | IIpakTHuecku (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
e padoThl e padoThbl
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3uKa U METOAbl HAYYHOT'O TTO3HAHUS 2 bubmorexa OK
' A v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznexn 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Humanika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
23 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps:/m.cdsoo.ru/7f41bf72
Hroro no pasneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmnoreka [JOK
' Teopuu https://m.edsoo.ru/7f41bf72
bu6nmorekxa [JOK
3.2 O 10 1
CHOBBI TEPMOMHAMIIH https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHHSI BELLIECTBA. 5 bu6muoreka [IOK

®a30BbIe TEPEXO/IbI

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




Nroro no pazgeny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
4.1 6) 10
flerTpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2NekTpuYeckuil TOK. TOKU B 12 bubnmnorexa [JOK
' Pa3IMYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KUIACC

KoumnuecTBo yacos JIEeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM umn¢pposbIe
Ne ni/m P Koutpoabsn IIpakTHyeck (up )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padboTbl
pecypcsl
Paznea 1. JIEKTPOJAUHAMUKA
11 MaruauTtHoe nose. DIeKTpOMarHuTHas 1 1 3 bubnnoreka [JOK
' WHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJTHBI
)1 MexaHU4YeCcKHe U 3JIEKTPOMAarHUTHbBIE 9 1 bubnnoreka [IOK
. KoJTeOaHusI https://m.edsoo.ru/7f41¢97c
59 MexaHn4YecKue U AJIEKTPOMArHUTHHIS 5 | bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
23 O 10 3
fra https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crIeIIUaTBHON TEOPUHU 4 1 bubnuorexa [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6 bubmorexa OK

https://m.edsoo.ru/7f41c97¢




bu6nuoreka [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE A71pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpohU3uKU 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢c

Hroro no paszneny 7
Pa3nesn 6. OBOBIIIAIOHIEE TIOBTOPEHUE

6.1 O6o6maroiiee TOBTOPEHNE 4 ngg;jif;;gﬁ%fmcwc
Nroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KosnuuyectBo yacos DJIeKTPOHHbIE
JlaTa
Ne Kontpoan | Ilpakruuec uugposkie
Tema ypoxa HU3yYeH
n/n Bcero HbIE KHe st oOpa3oBaTe/ibHbIEC
padoTbI padoTbI pecypcebl

| ®usuka — Hayka o npupone. Hayunsie 1 bubnnoreka [JOK
METOBI ITO3HAHUA OKPYKAIOLIETO MUPaA https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B popmMrpoBaHun

2 COBPEMEHHOU i)a HOU an)l EI/IHI{OI MHpa, B 1 bubmmorera [IOK

p . i P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AeATEIbHOCTH JII0IeH
Mexanndeckoe JBHKEHUE.

3 OTHOCHUTENBHOCTH MEXaHUYECKOTO | bubmmorexa [IOK
neukenus. Ilepemenenue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE PAMOIIMHEWHOE JBUKEHUE 1 bubmmorexa [IOK

P P https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPAMOJIMHEWHOE 1 bubnnoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoboaHoe nageHue. Y cKopeHue | bubnuorexa [JOK
CBOOOIHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe nuxenue. JIBuxenue | bub6nuoreka [IOK
MaTepualbHON TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHOCcUTENbHOCTH ["anumnes.

8 HWNuepnunanbupie cucteMbl oTcueTa. IlepBriit 1 bubnnorexa [IOK

P $ P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa

9 Macca tena. Cuna. [IpuHuun cynepnosuuuu 1 bubanorexa [JOK




cui. Bropoit 3akoH HerotoHa s
MaTepUaJIbHON TOUKHU

https://m.edsoo.ru/ff0c3bel

10 Tperuii 3akoH HploTOHa [17151 MaTepHalIbHBIX bub6nuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3bed
1 3akoH BceMUpHOTO TsaroTenus. Cuma bubnmnoreka [JOK
TsKecTH. [lepBasg KocMuYecKkast CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6mmorexa [IOK
12 Cuna roctu. 3akoH ['yka. Bec Tena
yrpy Y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduuuent tpenns. Cuna
13 COII OTII/)IBJ'IGHI/ISI I ql)/l(bILBI/I)KeHI/II/II) Tella B bubnnorexa [IOK
P p https://m.edsoo.ru/ff0c3{76
AKHUJIKOCTU WU ra3e
[ToctynaTenbHoe U BpaliaTeabHOE JBUKEHHE
14 a0CoOOTHO TBEPAOTO Tesla. MOMEHT CHUIBI. bubnmnorexa [JOK
[Ineqo cumel. ¥YcnoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMiynbsc MaTepuabHOM TOYKHU, CUCTEMBI
15 MaTepUaIbHBIX TOYEK. MIMmynbc cuiibl. 3aKOoH bu6nuoreka [IOK
COXpaHEHUs UMITyJIbCa. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHHE
Pa6ota u moutHocTh cuibl. Kunernueckas
16 sHeprus marepuanbHoi Touku. Teopema 00 Bubmmorexa LIOK
p P o p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KUHETUYECKOW AHEPTUH
IlorenunanbHas 3Heprus. [lorennnanbHas
17 SHEprus ynpyro aehopMupoBaHHON bub6nuoreka [IOK
npyxuHsl. [loreHnuanbaas sHeprus teia https://m.edsoo.ru/ff0c461a
BOJIM3U OBEPXHOCTH 3eMIIU
18 [ToTeH1manbHbIEe U HENOTEHIMAIBHbBIE CUJIBI. bubnuotexa [JOK

CBs3b pa6OTH HCIIOTCHIMAJIBHBIX CUJI C

https://m.edsoo.ru/ff0c478c¢




W3MEHEHHEM MEXaHUYECKOM OHEPIruun
CHCTEMBI Tell. 3aKOH COXPAaHCHUA
MEXaHU4YEeCKOH OHCPIrun

19

JlaGopatopHnas pabora «lccrnenoBanue cBs3u
paloThI CUJIBI C U3MEHEHHEM MEXaHNYECKOM
SHEPIUu Teja Ha MpUMepe pacTsHKEHUS
PE3UHOBOTO KIyTa»

20

KOHTpOJ'ILHaSI pa60Ta o Teme «KuHemarnka.
Z[I/IHaMI/IKa. 3aKOHBI COXPAHCHUA B
MCEXAaHHUKE»

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

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOJICUCTBUSA
4acTHIL BeniecTBa. Mozenn CTpOeHUs ra3os,
KUJKOCTEN U TBEPABIX TEI

23

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHast ABoraapo

24

TenmoBoe paBHOBecue. Temneparypa u eé
usmepenue. [llkana remneparyp Lienscus

25

WUneanbusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcoitoTHas TeMIiepaTypa Kak Mmepa
CpeAHEN KUHETUYECKON YHEPTUU JABUKECHUS
MOJIEKYJl. YpaBHeHUE MeHeneeBa-
Knaneiipona

bubmmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHa. ["'a30BbIC 3aKOHBI

28

Jlabopartopnas padota «MccnenoBanue




3aBUCUMOCTH MCKY IMapaMCTpaMU
COCTOSIHUS pa3pCIKCHHOTO Ira3a»

N3onporiecchl B UI€aIbHOM ras3e u ux

bu6nuoreka [JOK

29
rpaduuecKoe MpeacTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEprus TepMOJUHAMAYECKON
30 CUCTEMBI B CTIOCOOBI €€ U3MEHEHMUSI. bubnuoreka [JOK
KonuuecTBo TemnoTs u pabora. BHyTpeHHsis https://m.edsoo.ru/ff0c5952
SHEPIrUs OJHOATOMHOIO HJEAJIBHOTO ra3a
31 Buael Terionepenaun bubmorexa OK
A e https://m.edsoo.ru/ff0c5c36
VY nenpHas TEIIOEMKOCTD BEIIECTBA.
32 KonuuecTBo TemIoThI Ipu TEIIonepeaayde bubmmorexa [IOK
. p peaate. https://m.edsoo.ru/ff0c5¢36
AnmnabaTHslii Ipoliecc
1 [lepBblii 3aKOH TEPMOAMHAMUKH U €TI0 bu6nuoreka [IOK
IIPUMEHEHNE K U30IIpOoLIeccaM https://m.edsoo.ru/ff0cSefc
34 HeoOpaTtumocTs npo1ieccoB B MPUPOJIE. bub6nuoreka [IOK
BTtopoii 3ak0H TepMOIMHAMUKHA https://m.edsoo.ru/ff0c6230
35 [Ipunuun geiictus u KIIJ{ rernmoBoit bubmmorexa [IOK
MAIlIWHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ{
37 DKOoJ0ru4ecKue MpoOIeMbl TETNIO3HEPTeTUKU
18 O6o6matomuii ypok «MomnekynsipHas bubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponbHas padorta no Teme
39 «MoTJiK T Hzﬁ ¢u3uka. OCHOBBI bubamorexa [IOK
YIIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJAVMHAMUKID)
bubnnoreka [IOK
40 [TapooOpa3zoBaHue 1 KOHICHCAIIHSL. nosmoreka L

https://m.edsoo.ru/ff0c63b6




I/IcnapeHHe N KUIICHHUC

AOCOIOTHAS U OTHOCUTENIbHAS BIAXKHOCTD

bubnuoreka [JOK

41
BO3ayxa. HacelienHslil nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucraimuyeckue n
4 amopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnmnoreka [JOK
KpUCTAIIOB. JKUIKUE KPUCTAILIIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHrabl
43 [1naBneHue u KpuctauM3anus. Y qesnbHas bub6nuoreka [IOK
TertoTa miasyienus. Cyomumanus https://m.edsoo.ru/ff0c6708
bu6nmmorexa [JOK
44 VYpaBHeHHE TEII0BOro OanaHca
p https://m.edsoo.ru/ff0c6820
45 DnekTpuzaIus Tel. DISKTPUIECKUH 3apsi. bubnmnorexa [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOIHMKH, AUITEKTPUKH U
46 n(lfﬂ HPOBOJHUKU 3aK(1?H COXpaHEHU bubmmorexa TOK
yrip ' p https://m.edsoo.ru/ff0c6bee
AIEKTPUYECKOTO 3apsiaa
47 B3aunmopeiictBue 3apsnoB. 3akoH KyioHa. bu6mmoreka [IOK
ToueyHbIi dDIIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ff0c6ce4
Harnpsok€HHOCTB 2JIEKTPUUECKOTO MOJIS.
48 [IpuHUUI Cynepno3UIu SJIEKTPUUECKUX bubmmorexa [IOK
P . yHep . P https://m.edsoo.ru/ff0c6df2
nosnen. JInuuu HanpsKEHHOCTH
49 Pabora cui 31eKTpoCcTaTuYeCcKOro mosisl. bub6nuoreka [IOK
[Torenmman. Pa3HOCTh MOTEHIIMATOB https://m.edsoo.ru/ff0c6{00
[TpoBOHUKYN U AUDIIEKTPUKH B
50 3npeI<T OCTaTUYECKOM HOFJ)'IG bubmmorexa [IOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTh
N bubanorexa [JOK
51 OnexTpoémkocTs. Konnencarop A

https://m.edsoo.ru/ff0c7126




52

BHCKTpOéMKOCTB IIJIOCKOI'O KOHACHCATOpPA.
9Hepr1/1${ 3apAKCHHOTO KOHACHCATOpa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72¢0

53

JlaGopatopHnas pabora "3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa”

54

[TpuHIMTT NENCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAJILHOTO amapara,
CTPYHHOTO MIPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMICHHE IEKTPOIPHOOPOB

55

DNeKTpUUECKUN TOK, YCIOBUS €ro
cymectBoBanusl. [locrosunsiii Tok. Cuiia
toka. Hanpsixenue. ConpotuBieHue. 3aKoH
Owma s yyacTka 1enu

56

[TocnenoBarenpHOE, TAPATIIEIBHOE,
CMEIIaHHOE COeTMHEHNE TIPOBOIHUKOB.
Jlabopartopnast pabora «3yuenue
CMEIIIaHHOTO COEIMHEHHSI PE3UCTOPOBY

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTB AJIEKTPUIECKOTO TOKA.
3akon Jlxoynsa-Jlenia

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1S TOJIHOH (3aMKHYTOI)

BHGKTqueCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHHUC.

Jlabopartopnast pabora «M3mepenune IC
HCTOYHHKA TOKa U €TI0 BHYTPCHHETO
COTMIPOTHBIICHHSD

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

Pesepubiit ypok. KonTponbsHas pabora 1o
teMe "OnekTpoauHamuka" / Beepoccuiickas
IpoBepoyHas pabora

bu6nmorexa [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuit ypok «neKTpoIuHAMUKay /
Bcepoccuiickas mpoBepouHasi padboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be




BHCKTpOHHaH MMpOBOANMOCTD TBépI[LIX
METaJI0B. 3aBUCUMOCTh COIIPOTUBJICHUA

61 1
METAJIJIOB OT TEMIIEPaTYPHl.
CBepXxnpoBOJIUMOCTb
6 DnekTpruyeckuii Tok B Bakyyme. CBoMcTBa 1
AJEKTPOHHBIX ITyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS U
63 MIpUMeCcHas MpoBOAUMOCTb. CBOICTBA p—n 1 brbmorexa OK
P P ' P https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBoJHUKOBBIE TPHOOPHI
DNeKTpUUECKUN TOK B pacTBOpax U
64 pacruiaBax 3JIEKTPOJIMUTOB. 1 bubnnoreka [IOK
DNEKTPOIUTHUYECKAS JUCCOLIUALHS. https://m.edsoo.ru/ff0c82ba
OneKTpoan3
DNEeKTpUYECKHUA TOK B rasax.
. . bubmuoreka [JOK
65 CamocTosTeIbHBIN 1 HECAMOCTOSATEIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Mounnus. [1nazma
DneKkTpuyecKre MpuoOopbl U YCTPOMCTBA U UX
66 npakTuueckoe npuMeHenue. [Ipasuna 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTH
KonTponbhas pabota no teme
67 «Inexrpocraruka. [locTossHHBIN | bubnmnoreka [JOK
AIEKTPUYECKUN TOK. TOKM B pa3iInyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PesepBHblIil ypok. O6001maomui ypok mno 1 bub6nuoreka [IOK

TemaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KUIACC

KosnuuectBo yacos 1 DJIeKTPOHHbIE
ara

Ne Konrpoun uuppoBbIe

Tema YpoKka HpaKanec HU3y4eH
n/m Bcero HbIE o0pa3oBaTejibHbIE

KHe pabdorpl | HdA
padoTbI pecypchl
[TocTostTHHBIE MArHUTHI U KX
B3aumojericteue. MaruutHoe nosie. Bektop bubnmnoreka [JOK

MarHUTHOW UHAYKUHH. JINHUM MarHUTHOU
WHIYKITUN

https://m.edsoo.ru/ff0c9778

MarsuTtHoe IoJie IMPOBOAHUKA C TOKOM.

bu6mmoreka [{OK

2 OmneiT Opcrena. Bzaumopeiicteue 1 hitps-//m.cdsoo.ru/fOCO8 e
MIPOBOJIHUKOB C TOKOM

3 JlaGopatopHas pabora «/3yuenue | 1 bubnuoreka [IOK
MAarduTHOTO MOJI KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TOJISI HA MPOBOJHHUK C

4 tokoM. Cunta Amriepa. JlaboparopHas pabora | 1 bubnuotexa [JOK
«HccnenoBannue necTBUSA IOCTOSHHOT'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»
JlericTBME MAarHUTHOTO TTOJIS Ha

5 JBIDKYIIYIOCS 3apsKeHHY0 yacTulry. Cuia 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c9df4

Jlopenna. PaGota cuiiel Jlopenia
DnekTpoMarHuTHas uHAYKIws. [loTok

6 BEKTOpa MarHUTHON HHAyKIuu. DJ(C |
WHIYKIIAW. 3aKOH JIEKTPOMarHUTHOM
uHaykuuu @apanes

7 JlabopaTtopHas paborta «/cciaenoBanue | 1 bubnmnoreka [JOK

SABJICHUS BHGKTpOMaFHHTHOfI HHAYKIOUWN

https://m.edsoo.ru/ff0cal 50




NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIUH.
O/1C camoMHIyKIIMU. DHEPTUsl MATHUTHOTO
0JIs1 KaTyIIKHU C TOKOM. DJIEKTPOMarHUTHOE
noje

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

TexHuuueckue yCTpOﬁCTBa " UX IPUMCHCHHUC:
IMMOCTOAHHBIC MArHUTBI, DJICKTPOMAI'HUTHI,
QJICKTPOABUTATCIIb, YCKOPHUTCIIN
OJICMCHTAPHBIX 4aCTULl, MHAYKIWMOHHAA I1€Yb

10

Ob6o06maromuit ypok «MarautHoe mnosie.
DeKTpOMarHUTHasE UHITYKIIUS)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cabl2

11

KontponbHas padoTa no teme «MarauTHoe
noJie. DIEKTPOMarHuTHasi UHIYKIUS»

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYESCKUE KOJICOaHMs.
Iapmonndeckue konebanus. Y paBHEeHUE
rapMoHHuYecKux kojebanuit. [IpeBpamenue
SHEPTUU

bu6mmoreka [{TOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHas pabota «/cciaenoBanue
3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHHIt
T'py3a Ha HUTH OT AJIMHBI HUTU U MAaCChbL
rpysa»

14

Konebarenbublit kKoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus B UealbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEKIY
MEXaHUYECKUMH U HJIEKTPOMarHUTHBIMU
KOJIEOaHUAMU

bu6mmoreka [IOK
https://m.edso0.ru/ff0cb820

15

®opmyna ToMcoHa. 3aK0H COXpaHEHHS
SHEPTUU B UJICATHHOM KOJIeOaTeITbHOM
KOHTYype

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb9c4




HpeﬂCTaBHeHI/Ie 0 3aTyXaromux KOJICOaHUSX.
BBIHy)KI[eHHLIe MEXaHUYECKHE KOJICOaHus.

bu6mmoreka [IOK

16 Pe3onanc. BeinyxaeHHbIe https://m.edsoo.ru/ff0cbb86
3JIEKTPOMAarHUTHbIE KojeOaHus
ITepemenHbIi ToK. CHHYCOUATBHBIN
17 NIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO bubnuoreka [IOK
TOKa. AMIUTUTYIHOE U AEHCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIbI TOKA M HAMIPSKEHUS
18 Tpancdopmarop. [IponszBoacTso, nepenaya u
noTpebIeHUE FINEKTPUUECKON SHEPIUn
VY CTpOoNCTBO U MPAKTHUECKOE MPUMEHEHUE
19 IJIEKTPUYECKOT0 3BOHKA, T€HEPATOpa bubmmorexa [OK
. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKA, JIMHUH JJIEKTporepeaay
DKOJIOTUYECKHE PUCKU TIPU TPOU3BOJICTBE
20 anexkTposHepruu. KynbTypa ncnosib30Banus
3JIEKTPOIHEPTUH B ITOBCETHEBHOM )KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubmuoreka [IOK
pacrpocTpaHeHus U JJIUHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunsie 1 MPOIOIbHBIE BOJTHBI
) 3Byk. CKOpoCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnmnoreka [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
7 DNIeKTpOMarHUTHBIE BOJHBI, UX CBOWCTBA U bubnmnoreka [JOK
ckopocTsb. [IIkana 371eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
4 [TpyHLIMIIBI paAMOCBA3HU U TEIEBUICHNUS.
PasButne cpencts cBa3u. Pannonokanus
25 Konrponsnas pabora «Konebanus u BOTHB bubmmorexa [OK

https://m.edsoo.ru/ff0cc618




[TpstmonMHENHOE pacIpOCTPAaHEHNE CBETA B

26 oJHOpOIHOM cpene. TodeuHbIi HCTOYHHUK bubnnorexa LIOK
P pese. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenne n300pa>keHuil B MIOCKOM Bubnmorexa [IOK
’ P P https://m.edsoo.ru/ff0cd4e0
3epkaine
IIpenomnenue ceera. [lonHoe BHyTpeHHEE
28 0Tp axxenue. IIpenenbHbIN yIroi n}(])iioro bubmmorexa TTOK
P P r https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEHUS
79 JlabopaTtopHas pabota «M3mepenue bubnmnoreka [JOK
MOKa3aTeIs MPETOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne n3obpaxeHuil B TMH3E.
30 ®dopMya TOHKOU JTUH3BL. Y BETUYCHUE brbmorexa [TOK
pMYy ) https://m.edsoo.ru/ff0cddle
JIUH3BI
31 JlabopaTtopHast padorta «/cciaenoBanue
CBOMCTB M300pak€HUH B JINH3AX»
Hucnepcus cBeta. CI0XHBIN cOCTaB 6€7I0ro
32 cseta. LIger. JlaboparopHas pabota
«Habnronenue qucnepcuu CBeTay
1 Wntepdepenuus ceera. Audpaxims ceta. bubnuoreka [IOK
JudpaxkmonHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpuoOOpPHI U yCTPOICTBA U
YCJIOBHS MX 0€3011aCHOTO MTPUMEHEHUS
['paHuLIBl IPUMEHUMOCTH KIaCCUYECKOM
P P . bubnuotexa [JOK
36 MexaHukH. [locTynatel cienuanbHOM TEOpUU

OTHOCHUTCIBHOCTHU

https://m.edsoo0.ru/ff0cf862




OTHOCHUTENBHOCTh OITHOBPEMCHHOCTH.

bu6mmoreka [IOK

37
3aMeUIeHHe BPEMEHH U COKPALLIEHUE ITTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMMYJIbC PEISITUBUCTCKOM
38 ‘laCTFI)/I bl CB;I3Ly Macfm C DHEprueu u Bubnmorexa [IOK
HPl- P https://m.edsoo.ru/ff0cfc68
UMIYJIBCOM. DHEPTHUS MOKOS
39 KonTponsnas padorta «Ontuka. OCHOBBI bubnuoreka [IOK
CIIELIMATIbHON TEOPUU OTHOCUTEIBHOCTI https://m.edsoo.ru/ff0cf6£0
40 ®otonbl. opmyna [Mnanka. DHeprus u bubnmnoreka [JOK
UMIyJabsc GOTOHA https://m.edsoo.ru/ff0cfel6
A1 OtkpsiTHe U uccnenoBanue Gpotorddekra. bubnmmoreka [{JOK
Omneitet A. I'. CToneroBa https://m.edsoo.ru/ff0ctfc4
3akoHbl porordpdexra. YpaBHeHUE
42 SﬁHmTegl)Ha nq;(bQ)OTOBQ)(l;eKTa «KpacHas Bubnrorexa LIOK
a AP https://m.edsoo.ru/ff0d015¢
rpanuna» Gorospgexra
43 Hasnenue ceera. OnbiTe [1. H. JIeOenena. bu6mmoreka [{OK
XHUMHYeCcKoe IelCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHU4ecKue yCTpoCTBa U IPAKTUYECKOE
44 npuMeHeHue: (HoTodIeMeHT, (DOTOTATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agad mo teme «JIEMEHTBI bubmmorexa [JOK
KBAaHTOBOM OMNTHKI) https://m.edsoo.ru/ff0d0302
Mogenb aroma TomcoHa. OnbITHI
46 Pesepdopna no paccessHuto a-yactu Bubnrorexa LIOK
pOPA P - https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bubmmoreka [IOK
47 [Toctynatel bopa
Y P https://m.edsoo.ru/ff0d0afa
48 Wznyyenue u nornouieHue GOoTOHOB MPH bubnuotexa [JOK

IepexXo/e aToMa C OJTHOTO YPOBHS SHEPTUU

https://m.edsoo.ru/ff0d0afa




Ha Apyrou. Bunsl ciektpos

49

BomHoBEIE cBOMICTBa YacTHll. BOJHEI 1€
bpoiina. KoprmyckynsipHO-BOJIHOBO#M
nyanu3M. CIIOHTaHHOE U BBIHYKJACHHOE
U3JIy4YEHHUE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIHOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocrasa
PaIuOaKTUBHOTO U3ITyYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anbda-, 6era-, raMma-u3ITydeHHUs.
Bmsaue PAAOAKTUBHOCTH HA KHUBBIC
OpraHu3MBbl

52

OTkphrITHE IPOTOHA U HEWTpOHA. M30TOIBI.
Anbda-pacniaz. DNEKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3IIy4eHUE

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

53

OHeprus CBA3M HYKJIOHOB B sape. SnepHbie
peakiuu. Anepusiii peaktop. [Ipodiemsr,
IIEPCIEKTHUBBI, YKOJIOTUYECKNE aCIIEKThI
AJIEPHOU SHEPrETUKH

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

54

OnemeHTapHble YacTUIbl. OTKpBITHE
No3UTpoHa. MeTo/1bl HaOII0IeHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHULL.
Kpyrubii cron «®@yHI1aMeHTaIbHbBIE
B3anMojeiicTBus. EAMHCTBO dusznueckoit
KapTUHBI MUPA»

bubmmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BuTUs acTpoHoMuu. [pukiagHoe
Y MUPOBO33PEHUYECKOE 3HAYECHUE
acTpoHOMHHU. Bun 3B€31HOTO Heda.




Co3sBe3nusl, spKue 3BE3/bl, IUIAHETHI, UX
BuauMoe ABkeHue. CollHEUHAs CUCTeMa

56

Corue. CoHeuyHast akTUBHOCTE. VICTOUYHUK
sHeprun CoJiHLIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI [NIABHOM MOCIIEI0BATEIBHOCTH.
Buytpennee crpoenue 38¢31. CoBpeMeHHbIE
IIPEJICTABICHUS O IPOUCXOKIECHUH U
sposmonuy ComHIa U 3BE3]

58

Muneunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue u nmwxenne CosHua B
lNamakTuke. ['anmakTukn. YEpHbIE NBIPHI B
Apax TajJaKkTUK

59

Bcenennas. Pasz6eranue ranaktuk. Teopust
bonpuioro B3peiBa. PennkroBoe nusnyyeHue.
Meraranaktuka

60

Hepemennsie npobieMbl acCTpOHOMUU

61

KonrtposnbHas pabora «1eMeHTHI
ACTPOHOMMH U aCTPOPHUIUKI

62

Ob6o6maromuit ypok. Pons pusuxu un
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJOTMYECKOM, COIMAILHON M S THUECKOU
cdepax AesITeNbHOCTH YelIOBEKa

63

O6o6maromuii ypok. Pons u Mmecto Gpusuku
U aCTPOHOMHUH B COBPEMEHHOI Hay4yHOU
KapTUHE MUpa

64

O6o0matomuii ypok. Pons ¢puzndeckoit
TeopuH B GOPMHUPOBAHUHU MIPEACTABICHUH O




¢du3nueckoil kapTHHE MHpa

O6o0maromuii ypok. Mecto ¢pusndeckoit
KapTHUHBI MUPA B O0OIIEM psTy COBPEMEHHBIX

63 €CTeCTBEHHO-HAYUYHBIX MPE/ICTaBIECHUN O !
IpUpoze
66 PesepBHBIi ypok. MarHuTHOE 10JIE. 1
DJeKTpOMarHuTHas! HHIYKIIUS
67 PesepsHblil ypok. Ontuka. OCHOBBI |
CIEIMaJIbHON TE€OpUH OTHOCUTENBHOCTH
68 Pesepnbiit ypok. KBantoBas ¢usnka. | bubnuoreka [IOK

OJeMeHTBl aCTPOHOMHUU U aCTPOPHU3UKU

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbI

10 KJIACC

Kon
nposepsie
MOI0
pe3yJbTart
a

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
0o0pa3oBaTe/IbHO MPOrPaMMBbl CpelHero o01ero o0pa3oBaHusi

10.1

JleMOHCTpHpOBATh HA MpUMeEpax pojib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAay4YHOU KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU

Y TEXHOJIOTHUH, B IPAKTHUYECKON NEATEIBbHOCTH JIIOIECH

10.2

Y4uThIBaTh TPAaHULIBI MPUMEHEHHUS] H3YUYEHHBIX (U3UYECKUX MOJENei:
MaTepuaibHas TOYKAa, HWHEpIUaldbHAas CUCTeMa OTCuY€Ta, aOCOJIIOTHO
TBEPJIOE TEJIO, WACANbHBIA Ta3; MOJAEIHU CTPOCHHS Ta30B, >KUIKOCTEH U
TBEPABIX TEJ, TOYEUHBIM JIIGKTPUUYECKUI 3aps] — TpU pelIeHUuu

(1)I/I3I/IIICCKI/IX 3aJa4

10.3

Pacno3naBath (u3uueckue sBieHUS (MPOIECChI) M OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJEKYJISIPHO-KHHETUYECKOW TEOpHH
CTpOCHMsSI  BEIIeCTBAa M JJCKTPOAMHAMUKH:  pPaBHOMEpPHOE |
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBM)XCHHE, CBOOOJHOE TaJIEHUE TEll,
JBIKEHUE IO OKPYKHOCTH, MHEpLHs, B3auMojeiicTBue Tei; nuddysus,
OpOYHOBCKOE JBUXEHHUE, CTPOCHHUE JKUIKOCTEH U TBEPABIX T,
U3MEHEHHE 00bEMa Tel IpU HArpeBaHWU (OXJIAKIEHUU), TEIJIOBOE
paBHOBEcHE, HUCHApeHHe, KOHJEHCAallMsl, IJIaBJIE€HUE, KPUCTaJIA3allus,
KUIIEHHE, BJIAXXHOCTb BO3[yXa, MOBBIIICHUE [aBJIEHUS Ta3a IpPU €ro
HarpeBaHUM B 3aKPBITOM COCYJI€, CBA3b MEXKIY MapamMeTpaMu COCTOSTHHS

raza B U30IIpoueccax; 3JICKTpuUu3auus T, B3aHUMO/JICHICTBHE 3apAaa0B

10.4

OnuceiBaTh MEXaHUUYECKOE JIBUKEHUE, UCTIONb3Ys (PU3HMUECKUE BEIIUYHHBIL:
KOOpJIMHATA, IIyTh, I[EPEMEIIEHHUE, CKOPOCTb, YCKOPEHHE, Macca Tela,
CWJIa, UMITYJIbC TeJa, KMHETUYECKasi JHEpPrusi, NOTEHUUAJIbHAs JHEPrus,
MeXaHudeckass paboTa, MeXaHMYecKas MOINHOCTb; IIpU ONHCAHUU
IPaBUIbHO TPAKTOBaTh (PU3MUECKUI CMBICI HCIOJIb3YEMBIX BEIUYMH, UX
0003HAYCHHUS W EIUHUIIBI, HAXOAUTh (POPMYIBI, CBA3BIBAIOIINE AHHYIO

bu3NYECKYI0 BEIMYUHY C APYTUMU BEIMUYMHAMU

10.5

OnuceIBaTh HN3YYCHHBIC TCIIJIOBBIC CBOIICTBA TEJI M TEIJIOBBIC SABJICHUA,

HCIIOJIB3Ys (bI/I3I/ILIeCKI/Ie BCJIMYMUHBI: JaBJICHUC Taza, TEMIIEparypa,




CpedHsiss KUHETUYeCKas OHHEPTrusi XaOoTUYECKOTO JBUKEHUS MOJIEKYI,
CpelHEeKBaapaTHUHas CKOPOCTh  MOJEKYJ, KOJHUYECTBO  TEIJIOTHI,
BHYTPEHHsISI SHEprus, padora raza, K03G(GULIHUEHT MOJIE3HOTO JIEHCTBUS
TEIJIOBOTO  JBUTATeNid; MpH  ONHCAHUM MPaBUJIBHO  TPaKTOBAaTh
(GuU3HYECKUIl CMBIC HCIOJIB3YeMBIX BEIUYHH, HX OOO3HAUCHUS W
eIVHUIIBI, HAXOIUTh (GOPMYIbI, CBS3BIBAIONINE JAaHHYIO (U3HUYECKYIO

BCIIMYHUHY C APYTHMMH BEJIINYHUHAM

10.6

OnucelBaTh  W3Yy4YE€HHbIE  DJEKTPUUECKHE  CBOICTBA  BelleCTBA U
JIEKTPUUYECKUE SBJICHUS (IIPOLIECCHI), UCIIONB3Ysd (U3UUYECKUE BETUYHHBIL:
ANEKTPUUECKUN 3apsll, DJIEKTPUUECKOE II0JIe, HAINPsHKEHHOCTh TOJIA,
NOTEHIMA], Pa3HOCTh MOTEHIMAJIOB, IMPU ONHCAHUM  IMPABHIBHO
TPaKTOBAaTh (PU3NYECKUI CMBICT UCIOIB3YEMbIX BEIHUMH, UX 0003HAUCHUS
U eIUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOUINE AAHHYIO (PU3UYECKYIO

BCJIIMYMHY C APYTUMU BCINYUHAMU

10.7

aHAJIM3UPOBATh (PU3NYECKUE MPOIECCHI M SIBJICHUS, UCIIONB3Ys (PU3UIECKUE
3aKOHbl M NPUHLHUIBL: 3aKOH BcemupHoro tsaroreHus, I, II u III 3akonsl
HproToHa, 3aKOH COXpaHEHHS] MEXaHMYECKOM SHEPruH, 3aKOH COXPaHCHUS
UMIyJibCa, TMPUHIUI CYNEPHO3UIIMU CWJI, MPUHIMUI pPaBHOIpPABUS
MHEPLUHAIBHBIX CHUCTEM OTCYETA; MOJICKYJISIPHO-KMHETHYECKYIO TEOPHIO
CTPOEHHUs BEUIECTBA, TAa30BbIE 3aKOHBI, CBSI3b CPEIHENM KUHETUYECKOM
SHEPTHM TEIUIOBOTO JBMIKEHUS MOJIEKYJ C aOCONFOTHON TeMIepaTypou,
MEepPBbIA 3aKOH TEPMOJAMHAMHMKHU;, 3aKOH COXPAHEHUS SJICKTPUYECKOIrO
3apsina, 3akoH KylloHa; mpu 3TOM pa3nudaTrh CIOBECHYIO (DOpMyITHpPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKCHHE U YCIOBUS (TpaHULIBI, 00JIACTH)

IMPUMCHUMOCTHU

10.8

OOBSACHATH OCHOBHBIC MPHUHIUIBI JEHCTBUS MAallMH, NpHOOPOB U
TEXHUYECKUX  YCTPOMCTB; pasziauuyaTh yCJIOBUA HUX  0O€30I1aCHOTO

HCIIOJb30BaHM B HOBCGHHCBHOﬁ KHU3HHU

10.9

BBINONHATE AKCIEPUMEHTHI 110 HMCCICIOBAHUI0 (DU3MYECKUX SIBJICHUU W
IPOIIECCOB C HCIOJb30BAHUEM MPSMBIX U KOCBCHHBIX W3MEPEHUil; MpHU
aToM (opmynmpoBaTh TpodieMy (3amady) W THUIOTE3y Y4eOHOTro
IKCIEPUMEHTa, COOMpaATh YCTAHOBKY M3 IPEJIOKEHHOTO 00OpYIOBaHUS,

MIPOBOAMTD OMNBIT U POPMYIUPOBATH BHIBOIBI

10.10

OCYH_ICCTBJISITB MMpAMBIC U KOCBCHHBIC U3MCPCHUA (bHSPI‘IeCKI/IX BCJIMYMH,
IIpu 5TOM BBI6I/IpaTB ONITHUMAJIBHEINA CITOCO0 HU3MCPECHUSA W HCIIOJIB30BATh

HN3BECTHBIC METOAbI OLICHKHU HOFpGHIHOCTGfI H3MepeHHI>i

10.11

I/ICCJ'IeI[OBaTB 3aBUCUMOCTH  MEXOY (1)I/I3I/I‘16CKI/IMI/I BCJIIMYHMHaAMHU C

UCIIOJIb30BAHUEM IPSAMBIX H3MEPEHMHM; IIpU OTOM KOHCTPYHPOBAaThb




YCTaHOBKY, (DUKCHpOBATh PE3YyNbTAThl TOJYyYEHHOW  3aBUCUMOCTHU
busznyecKkux BEIMYMH B BHUJAE TaOMUI] U TpadUKOB, J€NaTh BBIBOJBI IO

pe3yiabTaTaM UCCIEIO0BaHUA

10.12

Cobumoiate npaBuiia 0€30MacHOro TPyJa MPU MPOBEIACHUH UCCICIOBAHUN
B paMKax y4eOHOro DSKCIEpHUMEHTa, Yd4eOHO-MCCIeI0BATEIbCKON U
HpOeKTHOI;'I ACATCIIBHOCTH C MCIIOJIb30BAHUCM HU3MCPHUTCIIbHBIX yCTpOﬁCTB

U 1a00paTOPHOr0 00OPYIOBAHUS

10.13

Pemate pacu€rHble 3amaun C SIBHO 3aJaHHOM (M3WYECKOH MOJEINbIO,
HCIIOJIb3YA (I)I/ISI/I‘-IGCKI/IC 3aKOHBI U IMPUHIHUIIBI; HA OCHOBC aHAJIN3a YCIIOBHUA
3a7jaud BBIOUPATh (PU3MUECKYIO MOJIENb, BBIIENATh (PU3NUECKUE BEITUUMHbI
U GopMynbl, HEOOXOQUMbIe JUIsl €€ pelIeHMs, HNPOBOIUTh pacuéTsl U

OLICHUBAThb PCAJIbHOCTDH IMOJTYYCHHOI'O 3HAYCHU A (bHSPI‘IeCKOI;'I BCJIMYHHBI

10.14

Pewatp Ka4eCTBEHHBIC 3a7a4u: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUYMBYIO LEMOYKY PACCYKIAEHUW C ONOPOW HAa H3YyYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (I)I/I?;I/I‘-IGCKI/IC SABJICHUA

10.15

Hcnonp3oBarh  Ipu  pelleHHH  y4eOHBIX  3aJad  COBPEMEHHbBIE
UH(GOPMAIMOHHBIE  TEXHOJOTHMM JJI1  TIOUCKA, CTPYKTYpPHUpPOBaHUS,
UHTEpIIpPETallud M TMPEACTaBICHUS Y4eOHOM M HAYYHO-MOMYJISIPHOI
UHPOpPMALIMK, TOJYYECHHOH W3 PAa3JIMYHBIX HCTOYHUKOB; KPUTHUECKU

aHAJTU3UPOBATh MOJTy4yaeMylo HHPOPMALIUIO

10.16

[IpuBoauTh TpUMEpPHI BKJIAJa POCCUICKUX U 3apyOekKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPAa,

B Pa3BUTHE TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TeOpETHUECKHUE 3HAHUS 1O (PU3HUKE B TIOBCETHEBHOM KU3HU
Il obecrieueHHss 0€30MacHOCTH TMPH  OOpallleHHH C TpudbopaMu H
TEXHHYECKUMHU YCTPOUCTBAMHU, JJII COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS

HOPM DKOJIOTUYECKOTO IOBEJICHUS B OKPY KaIOLIEH cpesie

10.18

PaGorarh B rpynme ¢ BBIMOJHEHUEM pa3JIMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATH Pa0OTy TPYMIIBI, PAIHOHAIBHO pacIpeeisaTh 00I3aHHOCTH
Y IJIAHUPOBATH ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJCKBAaTHO
OLICHUBATh BKJAJ KaXJOr0 W3 YYACTHUKOB TPYIIIbl B pELICHUE

paccMaTpuBaeMoi IpoOIeMbl

11 KITACC

Kon
nposepsie

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaAMMBbI CpelHero 001ero od0pa3oBaHusi




MOT0
pe3yJbTaT
a

JleMOHCTpHpOBATh Ha MPUMEpPaxX Posib U MeCTO (PU3MKH B (POPMUPOBAHUHU
COBPEMEHHOIN HAay4YHOU KapTHUHBI MUpPa, B Pa3BUTHUH COBPEMEHHOU TEXHUKHU
U TEXHOJIOTHM, B MPAKTHYECKOW NEATEIbHOCTU JIFOJEH, LIETOCTHOCTh M

€IMHCTBO (PU3NYECKOI KapTUHBI MUPa

11.2

Y4auTeIBaTh rpaHulibl INPUMCHCHHA H3YUYCHHBIX (1)I/I3I/I‘16CKI/IX MO,I[GJ'IGI\/'IZ
TOYCUYHBIN 3JICKTpI/I‘-IeCKI/1ﬁ 3apsan, dACpHas MOJACIb aToOMa, HYKJIIOHHAs

MOZACJIb ATOMHOT'O sApa IIpU PpECUICHUA (bI/I3I/ILIeCKI/IX 3aJa4

11.3

Pacno3naBate (usnyeckue siBieHUS (TMPOLECCH) M OOBSICHATH UX Ha
OCHOBE 3aKOHOB 3JIEKTPOJMHAMHUKM U KBAaHTOBOH (PU3MKH: 3IEKTpUYecKas
IIPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JEHCTBUSA
TOKa, B3aUMOJICHICTBHE MarHUTOB, 3JICKTPOMArHUTHAS HHIYKIIH, 1eHCTBUE
MarHUTHOTO TIOJII HAa TPOBOJHHK C TOKOM U JBWKYILIUHCS 3aps,
3JIEKTPOMAarHUTHbIE Kosie0aHus u BOJIHBI, IpSAMOJIMHEHHOE
pacIpoCTpaHEHUE CBETa, OTpPaKEHUE, IpEeJOMIICHHEe, HHTepdepeHLus,
TuQpakuus U NOJISpU3alusl CBETa, AUCIIEPCUs CBETa, (DOTOAIEKTPUUECKHIA
addekr (hoToaddexT), cBeTOBOE NaBiIeHNE, BOSHUKHOBEHUE JTHHEWHYATOTO
CIeKTpa  aroMa  BOJOpPOJA,  €CTECTBEHHass U  HCKYCCTBEHHas

pPaaruOaKTUBHOCTDb

11.4

OnuceiBaTh U3y4YE€HHbIE CBOMCTBA BEIIECTBA (3JIEKTPUUECKHE, MAarHUTHEIE,
ONTHUYECKUE, JJICKTPUUYECKYI0 MPOBOJAUMOCTb pA3JIUYHBIX Cpel) U
DJIGKTPOMATrHUTHBIC  sIBIICHUS  (TPOIECCHI), HCIONB3YysAd  (pu3udeckue
BEJIMYMHBI:  DJIEKTPUYECKHM  3apsii, CWiIa TOKa, JJIEKTPUYECKOE
HANpPSDKEHUE, JJIEKTPUYECKOE COMPOTHUBIICHUE, PA3HOCTh IOTEHIIMAJIOB,
O/C, pabora TOKa, MHIYKIUS MarHAUTHOTO TMOJIsA, cuia Ammepa, cuia
JlopeHnia, WHIYKTUBHOCTh KATYIIKH, OJHEPrUs JJICKTPUUYECKOTO U
MarHMUTHOTO TIOJieH, TMepuoJ M YacToTa KojebaHuid B KojedaTeabHOM
KOHTYpe, 3apsJ Y CWia ToKa B IPOLECCe TrapMOHUYECKUX
DIIEKTPOMATrHUTHBIX KOJIeOaHui, (HOKYCHOE PACCTOSIHUE U ONITHYECKasl CHUTa
JUH3bI, TPU ONMHCAHWU TMPABWIBHO TPAKTOBATH (DU3UUECKUI CMBICI
UCIOJIB3YEMBIX BENMYMH, HX O0O3HAUeHUsS U EIUHUIIBI; YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIIME AAHHYIO (U3MYECKYIO0 BEIMYUHY C APYTUMHU

BCJIMYHUHaAMU

11.5

OmnwuceIBaTh HU3YYCHHBIC KBAHTOBBIC SBJICHHA MW IIPOLECCHI, HCIIOJIb3Ys
(I)I/I?;I/I‘-ICCKI/IC BCJIMYUHLBI: CKOPOCTb OJJICKTPOMArHUTHBIX BOJIH, [JIMHA

BOJIHBI MW 4YacCToTa CBE€TA, OSHCPIUA U HMIIYJILC (bOTOHa, nepunon




nojiypacnajaa, SHEpTrusad CBA3U AaTOMHBIX SAJCP, MPH OIHMCAHUU NPABUIBHO
TPaKTOBATb (bI/I3I/ILI€CKI/II71 CMBICJI HCII0JB3YyEMBIX BCJIMYHH, nux
0003HaUYeHHs U CIWHUIIBI, YKa3bIBaTh (bOpMy.]'IBI, CBA3BIBAIOIIUC JTAHHYIO
(1)I/I3I/I‘16CKYIO BCIMYHUHY C APYrHMH BCIMYHMHAMH, BBIYHUCIATH 3HAYCHUC

(bu3HUECKO BEITUYUHBI

11.6

Ananu3upoBaTh  (pU3MUYECKHE TPOLECCHl W SIBICHUS, HCHOJb3Ys
¢usznyeckue  3aKOHBl M OpUHOMIBL  3akoH  Oma,  3aKOHBI
MOCIIE0BATEIBHOIO U MapajljIeIbHOTO COCTUHEHUS IMPOBOJHUKOB, 3aKOH
Jbxoyns — JleHma, 3akOoH OSJEKTPOMAarHUTHOMW HWHAYKLIHMH, 3aKOH
IPSIMOJIMHEMHOIO pacHpOCTPAHEHUsl CBETA, 3aKOHbl OTPaKEHUS CBETA,
3aKOHBI MPEJIIOMIICHUS CBETa, ypaBHeHHE ODWHIITeHa Mg doTtodddekra,
3aKOH COXpaHEHUsl DJHEpPruu, 3aKOH COXPaHEHUS HMIYJIbCa, 3aKOH
COXpaHEHUsl DJEKTPUYECKOTro 3apsiga, 3aKOH COXPAaHEHHS MacCOBOIO
yKcia, noctynarsl bopa, 3aKOH pajMOAaKTHUBHOTO pacnaja; HpU 3TOM
pa3nuyaTth CIOBECHYIO (OpMYIHUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIpa)KEHUE U yCIIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGI[eJ'DITB HalpasJICHUC BCKTOpa HWHAYKIUMKW  MArduTHOTO  I10JIA

IMPOBOJIHHKA C TOKOM, CHJIbI AMnepa H CHJIBI HopeHua

11.8

CTpOI/ITB 1 OIIMChIBATH I/I306pa)KeHI/Ie, Co31aBa€MoO€ ILUIOCKHMM 3€pKaJioM,

TOHKOW JTUH30H

11.9

Brimoaaare SKCHICPUMCHTBI IO HCCICAOBAHHUIO (I)I/I3I/I‘ICCKI/IX SIBJIECHUU U
NPOIIECCOB C HCIIONB30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHHIA; IMpH
aToM (opmynupoBarh mpobremy (3amady) ©W TUNOTE3Y y4eOHOro
IKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYHOBaHMUS,

MIPOBOAMTD OMBIT U POPMYIUPOBATEH BHIBOIBI

11.10

OCYH_ICCTBJISITB MMpsAMBIC U KOCBCHHBIC M3MCPCHUA (I)I/I?;I/I‘-IGCKI/IX BCJIMYHMH,
IIpu 3TOM BBI6I/IpaTB ONTHUMAJIBHEINA CITOCO0 HU3MCPCHHA U HCIIOJIb30BATH

HN3BCCTHBIC METObI OLICHKH HOFpGH.IHOCTGﬁ I/I3Mep€HI/II71

11.11

HccnenoBath 3aBUCHUMOCTH (U3MYECKUX BEJIUYMH C MCIIOJIb30BAaHHEM
NPSMBIX U3MEPEHUH; MPHU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYUMH B BHJE

Ta6J'II/II_[ u Fpa(l)I/IKOB, ACJIaTh BbIBOJALI 110 PE3yJibTaTaM UCCICAOBAHUA

11.12

CobOmiomaTe  mpaBwia  Oe30macHOro  TpyAa TpU  MPOBENCHUU
UCCIIeIOBAaHUI B  paMKax  y4eOHOro  OSKCIEpUMEHTa, Yyd4eOHOo-
UCCIIEIOBATENILCKOM M TMPOEKTHOW JAEATENbHOCTH C HCIOJIb30BAHUEM

U3MEPHUTENIbHBIX YCTPOICTB U 1a00paTOpHOTO 000PYAOBAHUS

11.13

Pemate pacu€THbpie 3amauu ¢ SBHO 3aJaHHOW (U3MYECKOW MOJECIBIO,




UCTIONB3YS (PM3MUECKHE 3aKOHBI U IPUHIIMIIEI; HA OCHOBE aHAJIN3a YCIOBUS
3aa4ui BBIOUPATh GU3NYECKYIO MOJIEIb, BBIICTATh (PU3NUECKIE BETMUNHBI
u GopMylibl, HEOOXOAUMBIE i €€ pelIeHUs, MPOBOAUTH PAacuéThl U

OLICHUBATh P€aJIbHOCTDH ITOJTYYCHHOI'O 3HAYCHU A (1)H3H‘l€CKOfI BCJINMYHHBI

11.14

Pewatp Ka4eCTBEHHBIE 3a7a4M: BBICTPaNBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO LEMOYKY PACCYyKJCHUW C ONOPOM HA HU3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bl/ISI/I‘IeCKI/Ie SBJICHUA

11.15

Hcnonp3oBaTe  mpu  pemieHMHM — y4eOHBIX  337ady  COBPEMEHHBIC
UHQOPMALIMOHHBIE  TEXHOJIOTUM IS TIOMCKA, CTPYKTypUPOBAHMUS,
UHTEpIpEeTallud M MPEACTaBIeHUs Y4eOHOW U Hay4HO-NOIYJISpHON
UHQOpPMALMK, MOJYYEHHOM U3 pa3IMYHBIX HCTOYHHUKOB; KPUTHYECKU

aHAJTM3UPOBATH MOJTydaeMyto HHPOPMALIUIO

11.16

OOBSCHATh TNPUHIUMBI JCUCTBUA MAIlUH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuuyaTh YCJIOBUS MX O€30IIaCHOTO0 HCIOJb30BaHUS B

IOBCEIHEBHON KU3HU

11.17

[IpuBonuTe npHUMEpBHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX Y4YEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE IPOLIECCOB OKPYXKAIOIIErO

MHpPa, B Pa3BUTHEC TEXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS 1O (PU3MKE B TIOBCETHEBHOW JKU3HU
s olecrieyeHHst O€30MACHOCTH TpPU  OOpaIleHuu C mpudbopamMu H
TEXHUYECKUMHU yCTPONCTBAMU, Uil COXPAHEHHsS 3A0POBbS U COOJIIOICHHS

HOPM 3KOJIOTHYECKOTO ITOBEJCHMSI B OKpYXKAIOLIEH cpeze

11.19

PaGoTtate B Tpynme C BBINOJHEHHWEM pA3IMYHBIX COLHMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIIBI, PALIMOHATIBHO PACHPENEIATh 00S3aHHOCTH U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAaHAAPTHBIX CHUTyalUsX, aJEKBATHO
OLICHMBaTh BKJIAJ KaXJOr0 U3 YYacCTHUKOB TIpyHIbl B pELICHUE

paccMarpuBaeMoi pooOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pasne
Ja

Kox npoBepsiemoro
3J1eMeHTAa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1

METO/bl HAYYHOI'O ITIO3HAHUA

1.1

®usuka — Hayka o npupoze. Hayunsle MeTozsl
MIO3HAHUS OKPY>KaroIIEro Mupa. Pounb
JKCIIEPUMEHTA U TEOPUU B IIpOLIECCE MO3HAHMS

MPUPOJIBL. DKCIEPUMEHT B U3HKE

1.2

MogaenupoBanue  (U3MYECKUX  SBICHUH WU
npoueccoB. HayuHble rumnoresbl. Pusznueckue
3aKOHBI M TEOpHUHU. ['paHMIBI IPUMEHHMOCTH
¢u3nueckux 3aKOoHOB. [IpHHLIKIT COOTBETCTBHSL.
Ponmp m mecto Qusuku B GopMHpPOBaHUHU
COBPEMEHHOM HAay4YHOW KAapTHHBI MHUpPA, B

HpaKTquCKOﬁ ACATCIIbHOCTHN J'IIO,I[GI\/'I

MEXAHUKA

2.1

##HParKMHEMATHUKA

2.1.1

MexaHnudeckoe JABHKCHUC. OTHOCHUTENIHLHOCTD
MEXaHHUYCCKOIo ABHMIKCHHA. Cucrema orcuéra.

Tpaexropus

2.1.2

[lepemerienue, CKOpPOCTh (CpemHsisl CKOPOCTb,
MI'HOBEHHas CKOPOCTb) u yCKOpEeHue
MaTepUaIbHOM TOYKH, HMX MPOEKLIUU HA OCH
cucteMbl koopauHaT. ClloKeHHE NepeMEelIeHUM

U CJIOKEHUE CKOPOCTEH

2.13

PaBHOMepHOE u PaBHOYCKOPEHHOE
MPAMOJIMHEITHOE JIBUKEHUE. I'padpuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS,
MyTU ¥ MEpPEeMEelIEeHUsI MaTepUAIbHON TOYKH OT

BPEMEHHU




2.14

CBobOogHOe mazieHne. Y CKOpeHHue CBOOOIHOTO

majieHust

2.1.5

KpuBonuneiinoe  aBukenwe.  PaBHOMepHOE
JBUYKEHUE MaTepHaIbHOU TOYKHU no
OKPY)XKHOCTH. YTJiOBasi CKOPOCTb, JIMHEHHas
CKOPOCTb. Ilepuon U 4acToTa.

LleHTpOoCcTpeMUTENbHOE YCKOPEHHE

2.1.6

Texuuueckue yCTpOIiCcTBa: CIHUIOMETP,
JBWKEHUE CHApSOB, LIEMHbIE U PEMEHHBIE

nepenadn

2.1.7

[IpakTrueckue paboTHI. N3mepenne
MI'HOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOIICHUSI MEXIYy MyTSIMHU, MPONJICHHBIMU
TEJIOM  3a  IOCJEI0BaTeNIbHbIE paBHbIE
MPOMEXKYTKH BpPEMEHHM MpPH PABHOYCKOPECHHOM
IBUKEHUM C HAyalbHOW CKOPOCTHIO, PaBHOM
Hymo. M3yueHue ABWKEHUS LIApUKA B BS3KOM
xKuakoctu.  M3ydyeHwe — JABHMIKEHUS — Teda,

OpOILIEHHOTO TOPU3OHTAIBHO

2.2

#HPartH#IMTHAMUKA

2.2.1

[Ipunnun otHocurensHoCcTH [amwiies. Ilepseblit
3akoH HbrotoHa. MHepumanbHble CHCTEMBI

oTCcYéTa

222

Macca Tena. Cwia. [lpuHuun cynepnosunuu

CHJI

223

Bropoii 3akon HproToHa s MartepuanibHOM
TOYKM B WHEPUMAIBHOM CHUCTEME OTCYETA
(UCO). Tpermit 3axkoH Helorona s

MaTCpHraJIbHBIX TOUYCK

22.4

3aKkoH BceMUpPHOro TsAroteHus. Cuiia TSKECTH.

HepBaﬁ KOCMHUYECCKaA CKOPOCTh. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUs

CKOJIBXXCHHA u culia TPCHUA ITOKO4.




Koaddunment tperus. Cuia CONPOTUBICHHS

IIpr ABHKECHUU TEJIA B X KUAKOCTH HUJIN I'a3€

2.2.7

HOCTyrIaTCJ'IBHOG U BpamarCJIbHOEC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

2.2.8

MOMCHT CHJIBI OTHOCHUTCIBHO OCH BpaIJ_IeHI/ISI.
[Tnedo cuibl. YCIOBUS paBHOBECHS TBEPIOTO
Tena 8 UCO

229

TexHuueckue YCTpOMCTBA: MOIIUITHHAKH,

ABUXKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. M3ydeHue ABUKEHUS
Opycka 1O HAKJIOHHOW TUIOCKOCTH  IOJ
NEUCTBUEM HECKOJIbKuX cuil. HcciepoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIINX B
nepopMUpPyeMOil  MPYKUHE ©  PE3UHOBOM
oOpa3ue, OT BEIUYMHBI UX JAedopmarui.
HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO

TEJIa, UMCHOIIECTO OCh BpalllCHUSA

23

###Par#H##3AKOHBI COXPAHEHN B MEXAHUKE

I/IMHYJ'IBC MaTCpHaHBHOﬁ TOYKH, CHCTEMBI

23.1 MarepualbHbIX TOYeK. MMimynsCc cuwibsl u
M3MEHEHUE UMITyJIbCa Tella
35 3akoH coxpaHeHuss umnyibca B MCO.
o PeaktuBHOE NBHXKEHUE
233 Pabora cuibl
234 MOMHOCTD CUJTBI
535 Kunernueckass 3Heprus MaTepUaJbHOW TOYKHU.
o Teopema 0 KHHETUYECKOUW SHEPTUH
[lorenumanbHass  sHeprus.  lloreHuumanbHas
36 SHEPrusl ynpyro AeQOpMUPOBAHHON MPYKUHBI.
o [lorenumanpuHass  sHeprust  Tejia  BOJIU3H
MMOBEPXHOCTU 3eMITH
[loTenumanbupie ¥ HEMNOTCHI[MAIBHBIE CHIIBL.
2.3.7 CBsi3p  pabOTBl  HEMOTEHIMAIBHBIX CHI C

H3MEHEHHEM MEXaHHMYSCKOM OHEPIrun CHUCTEMBI




Tel. 3aKOH COXPAaHEHUS] MEXaHUYECKOW IHEPTUU

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
53.9 TexHu4eckue yCTpOMCTBA: JBUKEHUE pPAakKeT,
o BOJOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET
IIpaktnyeckue paboTel. M3ydyeHue  cBA3M
2310 CKOPOCTEM T IpH HEYOPYyroM  yJape.

HccnenoBanne  cBsizu  pabOTBl  CHJIBI  C

U3MEHCHHEM MEXaHHMISCKOMN SHCPTrUU TCJIa

MOJIEKYJISIPHAS ®U3NKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPHUH. BbpoyHoBckoe
neuxkenue. Juddysua. Xapakrep ABMKEHUSA U

BSaHMOHeﬁCTBHH qacTull BEICCTBa

3.1.2

Mopenu cTpoeHus Ta30B, KUAKOCTEN U TBEPABIX
TeJ U 00BsCHEHHE CBOMCTB BELIECTBA HA OCHOBE

3TUX MOJIEJIEN

3.1.3

Macca  momekyn. KoauyecTBo — BellecTBa.

[Tocrosannas ABoraapo

3.14

TemnoBoe paBHOBecue. Temmepatypa u eé

n3mepenue. [llkana remneparyp Llenscus

3.1.5

Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KMHETUYECKOM TEOPHHU

UACAJIBHOIO ra3a

3.1.6

AOcomoTHasl Temreparypa Kak Mepa cpemHen
KWHETUYECKOW HHEPrHH TEIJIOBOTO JBHIKCHUS

yactuil raza. [llkana temneparyp KenbBruHa

3.1.7

Vpasuenue Knanelipona — Menneneesa. 3akoH

JanpToHa

3.1.8

I'a3oBBIC 3aKOHEL. I/I3onpoueccm B HACAJIBHOM
ra3e¢ C IIOCTOAHHBIM KOJIMYECCTBOM BEC€HICCTBA.

u30TEepMa, U30X0pa, u300apa

3.19

Texnuueckue YCTPOWCTBA: TEPMOMETD,

OapomeTp




3.1.10

[Ipaktudyeckne pabotel. M3mepenue wmacchl
BO3JlyXa B KJIacCHOM KoMHare. MccienoBanue
3aBUCUMOCTH MEXIYy IlapamMeTpaMH COCTOSHMS

Pa3pEKECHHOI0 ra3a

3.2

OCHOBbI TEPMOJAMHAMMKNA

3.2.1

TepmoguHamuueckass cucrtemMa. BHyTpeHHsA
SHEPTUsi TEPMOJUHAMHYECKOM CHUCTEMBl U

CcocoObl €€ U3MEHEHUS

3.2.2

KonnuectBo Temnotel u pabota. BHyTpeHHss

OHEPIUs OAHOATOMHOI'O HACAJIBHOI'O ra3a

3.23

Bunel  TemsonepenauM:  TEIJIONPOBOAHOCTD,
KOHBEKLUsA, H3IydeHHE. TeruoéMKoCcTh Tena.
VYnaenbHas TEIUNIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IPU TCILIONCPCaavuC

324

[lepBriii 3akoH TepmoauHaMHKU. [IpuMeneHue
MIepPBOIo 3aKOHa TEPMOJUHAMUKHU K
u3omnporeccam. ['padudeckas WHTEpPIPETALHS

paboTsI raza

3.2.5

TennoBbie wmamuHbl. [IpuHIUNBL  AEHCTBUS
TerioBbIX MamuH. [Ipeobpa3oBanust 3Hepruu B
TEIIOBbIX MamuHaxX. KoadduimeHt mone3sHoro
nevictust (nanee — KIIJI) TermoBoil MaimivHBIL.
uxn Kapno u ero KI1J]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporeccoB B TPUPOJIE.
TemnoBbie JIBUTATENH. OKOJIOTHYECKUE

HpO6JICMBI TCIIJIOOHCPICTUKHA

3.2.7

Texuuueckue YCTPOMCTBA: JBUIaTEIIb
BHYTPEHHEIO CropaHusi, ObITOBON XOJOAUIBHHUK,

KOHJIULMOHED

3.2.8

[Ipaktuyeckue paboTsl. M3MepeHue ynenbHOMR

TEIUIOEMKOCTH

3.3

#HPari## Al PEIATHBIE COCTOSHNMA BEHHIECBA. ®A30BbIE

[NEPEXO/IbI




[TapooOpa3zoBanue u koHaeHcauus. Vcnapenue u

KUIICHHUEC. YI[GJ'IBHaH TCIJ1I0Ta napoo6pa30BaHI/I;1.

331 3aBUCUMOCTh ~ TEMIIEPATypbl  KWUIIEHUS  OT
JABJICHUS
130 AOcontoTHAasT M OTHOCHUTENIbHAs BJIAKHOCTb
o Bo3ayxa. Haceliennslii nap
Teépnoe teno. Kpucrammueckue u amopdubie
333 Tena. AHM30TPONHUS CBOWCTB  KPUCTAILJIOB.
Kunkue kpuctamisl. CoBpeMEHHbIE MaTEpUATIbI
334 [lnaBnenue w© KpUCTAIM3aUMSA. Y AelbHAs
o teruiora miasiaeHus. Cyonumanus
3.3.5 YpaBHEeHHE TEIJIOBOTO OaaHca
TexHuueckue  yCTpOMCTBA: TUTPOMETP H
336 IICUXPOMETP, KaJIOPUMETD, TEXHOJIOTHH
o MOJIyYEHUSI COBPEMEHHBIX MATE€pUaJIOB, B TOM
YKCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH
[IpakTuueckue pabotel. M3MepeHune BIaKHOCTH
3.3.7
BO3/yXa
4 SJIEKTPOAMMHAMUKA
##H#Par### O JIEKTPOCTATUKA
A1l DnexkTpu3anus Tel. DieKkTpudeckuil 3apsa. JBa
o BH/JIA AJIEKTPUYECKUX 3aPSAI0B
4.1.2 [IpoBOIHUKH, TUFIEKTPUKHU U TTOTYIIPOBOIHUKU
4.1.3 3aKOH COXpaHEHHMs JIEKTPUUYECKOro 3apsiia
414 B3aumoneiictBue 3apsnoB. 3akon Kynona
DJIEKTPUYECKOE novie. Hanpsioxkénnoctb
4.1 415 3JIEKTPUYECKOIO OJIA. [TpuHIMD
o CYIIEPIIO3ULIUH. JInann HaNpsHKEHHOCTH
AJIEKTPUYECKOTO IO0JIS
116 PaGora cunm  3IEKTPOCTATHUECKOTO  IMOJIS.
o [Torenmman. Pa3HOCTh NOTEHLIMAIIOB
[IpoBOIHUKK W JUPJIEKTPUKU B IOCTOSTHHOM
4.1.7 BJIEKTPUUECKOM noJe. JusnekTpudeckast

MMPOHUIIACMOCTDb




DNEeKTPOEMKOCTb. Konpaencarop.

4.1.8 DJIEKTPOEMKOCTh  IJIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
Texuuueckue YCTpOICTBa: AJEKTPOCKOII,
419 ANEKTPOMETP,  DIEKTPOCTATHUYECKas  3allluTa,
o 3a3€MJIEHUE 3JIEKTPOIPUOOPOB, KOHJEHCATOp,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHHPar###IIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX
YcnoBus CYIIECTBOBaHUS MOCTOSTHHOTO
4.2.1 anekTpuueckoro toka. Mcrounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
422 Hanpsioxenue. 3akon Oma 115 ydacTka nenu
423 DNEeKTPUYECKOE  CONPOTHUBJICHHUE. Y JEIbHOE
o COIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, MapalljielibHOE, CMEIIAHHOE
o COEIMHEHHE MPOBOJHUKOB
Pabora snekrpudeckoro Toka. 3akoH J[xoyns —
4.2.5
Jlenna
4.2.6 MOUIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBwkymas cuina (mamee — DJIC) m
427 BHYTpPEHHEE CONPOTHBIIEHUE HCTOYHUKA TOKA.
o 3akoH Owma g TMOJMHOW  (3aMKHYTOM)
anekTpuueckoil nenu. Koporkoe 3ambikanue
DneKkTpoHHas MIPOBOIMMOCTD TBEPIBIX
428 METaJIJIOB. 3aBUCUMOCTh COTNPOTHUBIICHUS
o METaJIJIOB oT TEMIEPATypHhI.
CBepXmpoBOJIUMOCTD
Y DJIeKTpUYeCcKuil TOK B Bakyyme. CBolcTBa
o AJEKTPOHHBIX MYyYKOB
42.10 [TonmynpoBonuuku. CoOCTBeHHass U MPUMECHAs

IIPOBOAMMOCTD MOJIYIPOBOJHUKOB. CBOiiCcTBa p-




n nepexona. [lomynpoBoIHUKOBbIE TPUOOPHI

4.2.11

ONeKTpUYecKuié  TOK B DJIEKTPOJIUTAX.

BHGKTpOHI/ITI/I‘leCKaﬂ Juccouunanus. :‘)HGKTpOJ'II/IS

4.2.12

DJIeKTpUYEeCKUil TOK B razax. CaMOCTOATENIbHBII
U HECaMOCTOATENbHBIM pas3psa. Pasnuunbie
TUIBI  CaMOCTOSTENIBHOTO paspsiga. MoaHus.

ITmazma

4.2.13

Texnuueckue YCTPOWCTBA: aMIIepMeTD,
BOJITMETP,  peOCTaT,  MCTOYHHKM  TOKa,
JJIEKTPOHArpeBaTEIbHbIC puOOpHl,
3JIEKTPOOCBETUTENbHBIE PUOOPBI, TEPMOMETP
COIIPOTHBIICHUS, BAKYYMHBIN JUOJ, TEPMUCTOPBI
1 (OTOPE3UCTOPHI, MOTYIMPOBOIHUKOBBIN IO/,

rajJJbBaHUKa

4.2.14

[TpakTuyeckue pabotel. M3yueHue cMenaHHoro
COEJIMHEHMSI PE3UCTOPOB.

M3mepenne OJIC wUCTOYHHMKA TOKa U €ro
BHYTpeHHEro compotusieHusi. HaOmtonenue

QJICKTPOJIM3a

11 KITACC

Kon
pasne
Ja

Koanposepsiemoro
3J1eMeHTAa

IIpoBepsiemble 31eMEHTBHI COIeP:KAHUS

4

SJIEKTPOAMHAMUKA

#HHPar#HHMAT HUTHOE ITOJIE. DJIEKTPOMATI'HUTHA S MHAY KW A

4.3.1

IlocTtostHHBIE  MarHuTbl. B3aumopaeilcTBue

IIOCTOAHHBIX MAarHuTOB

43

4.3.2

MaruutHOe  Tone.  BekTop  MarHUTHOM
nHaykiuu. [Ipuanun cynepno3uuuu. JIunun
MarHuTHOM  wHAyKuuu. KapTuHa nuHuUiA
MarHuTHOM MHAYKIIMU TIOJII TOCTOSTHHBIX

MAarHuToOB




MarnuTHOEe II0J€ IPOBOJHMKA C TOKOM.
Kaptuna nuHMH 1OJS JJIMHHOTO IPSIMOTO

IMpOBOAHHMKA MW  3aMKHYTOI'O  KOJBLCBOI'O

433 MPOBOJAHMKA, KATYIMIKd C TOKOM. OmbIT
Opcrena. BzaunmopelicTBue NPOBOJHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOJlyJIb M HallpaBJICHUE
Cuna Jlopenna, e€ MoIynb U HampaBJCHHE.
JBuxeHue 3apsKEHHOU YaCTHUIIBI B
433 OJTHOPOTHOM MAarHHTHOM TIone. PaGorta cuibl
Jlopenua
436 SIBiIeHUE DNEKTPOMArHUTHON UHAYKLIIUHU
437 [ToTok BeKTOpa MAarHUTHOM MHIYKIIUU
OJIC wHAayKnMu. 3aKOH SJIEKTPOMArHUTHOM
4.3.8 nHaykiuu Papanes
BuxpeBoe  anexkrtpuueckoe mnone. I/C
UHIYKIMM B  TPOBOJHHUKE, JABIXKYIIEMCS
439 MOCTYIATEIbHO B OJHOPOAHOM MAarHUTHOM
noie
4.3.10 [IpaBuio Jlenna
NupyktuBHOCTh. SIBIEHHE CAMOWHIYKIIMH.
4311 O1C camounayKuuu
4.3.12 OHeprus MarHUTHOT'O TOJIS1 KaTyIIKHU ¢ TOKOM
4.3.13 DNEKTpOMarHUTHOE I10JIe
TexHuueckue YCTpPOWCTBA: [IOCTOSIHHBIE
MAarHUTHI, AJIEKTPOMArHUTBL, 3JIEKTPOABUIATEb,
43.14 YCKOPHTENIN AJIEMEHTaPHBIX YacTull,
WHIYKIIMOHHAS 11€Yb
[IpakTnueckue paboTHI. Nzyuenue
MarHuTHOTO TOJII  KAaTyIIKH C  TOKOM.
4.3.15 Hccnenosanue NEeNCTBUA MOCTOSIHHOTO

MarHura Ha pamkKy c TokoM. MccrnenoBanue

SIBJICHUSA BHeKTpOMaFHHTHOﬁ HHAYKIOUHA

KOJIEBAHM 11 BOJIHBI




5.1

H##HPart#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

Koneb6arenbnas cucTema. CBobOoHBIC
kojeObanusi.  ['apMoHMYecKHe  KoJieOaHUSI.
[lepuon, wacrora, ammutyga u ¢asa

KoJIeOaHui

[IpyxuHHbIA  MasgTHUK. MaremaTudecKuii

MassTHHUK

YpaBHCHHE  TapMOHUYECKUX  KOJICOAHMIA.
KunemaTnyeckoe u AMHAMUYECKOE OINKCAHUE

K0J1e0aTeIbHOI0 JABHKCHUA

IIpeBpalieHre SHEpruu Mpu rapMOHUYECKUX
kosneOaHusax. CBsA3b aMIUIUTYIbl KOJEOaHUM
UCXOIHOM  BEIMYMHBI C  aMIUIUTyJaMH

KoJ1e0aHuil €€ CKOPOCTU U YCKOPEHMUSI

5.1.5

KonebaTenpHbIit KOHTYP. CBoOoaHbIC
AJIEKTPOMArHUTHBIE KOJICOAHUS B HMICATBHOM
KoJeOaTeIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHHYECKUMH U  JJIEKTPOMArHUTHBIMH

kosnebanusamu. ®opmyna Tomcona

3aKkoH COXpPAaHCHUS OHCPrun B HACAIIBHOM

KoJ1e0aTeIbHOM KOHTYpE

BbIHy)X/IeHHbBIE MeXaHWYeCKHe KoJeOaHusl.
Pesonanc. Pesonancnas KpHuBasl.
Beinyx1eHHBIE 3JIEKTPOMarHUTHbIE

KoJicOaHus.

IIepemenHbII TOK. CunycouanbHbII

MEPEMEHHBIHN TOK.

MOH_IHOCTB IEPEMEHHOT'O TOKaA. AMHHI/ITy,I[HOG
u HeﬁCTBYIOHlee 3HAYCHUC CHJIBI TOKa H

HaIpsKEHUs

5.1.10

Tpauchopmarop. IIponsBoactso, nepenaya u
noTpeOieHne  DIEKTPUYECKOH  DHEPrum.
DKOJIOTHYECKHE PUCKH TpPU IPOU3BOJICTBE

JIEKTPUYECKON SHEpruu. Kynerypa




HCIIOJIB30BaHUA SJICKTPOSHCPTUU B

HOBCCI[HGBHOI;'I KHU3HU

5.1.11

Texnuueckue  ycTpoiicTtBa:  ceiicmorpad,
BJIEKTPUYECKHUI 3BOHOK, JINHUHA

SJICKTponepeaayd

5.1.12

[IpakTnueckue paboTHI. Hccnenosanmne
3aBUCMMOCTH TE€pUOJIa MAaJbIX KoOJIeOaHUM
rpy3a Ha HUTHU OT OJIMHBI HUTHU U MAaCChI rpy3a.
HccnenoBanue nepeMEeHHOr0 TOKa B LIENU U3
MOCJIEAOBATEIBHO COCIMHEHHBIX

KOHACHCATOpa, KaTyIIKKU U pE3UCTOPa

5.2

H##HPart#MEX AHUUYE

CKUE U 2JIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

Mexanudeckue BOJIHBI, yCJI0BUAA
pacnpocTpaHeHusl. [Mepuop. CkopocThb
pacrpocTpaHeHWss W JUIMHA  BOJIHBL

HonepeqHHe " IIPOAO0JIbHBIE BOJIHEI

522

#i#HPart##t UMatepdepenuus u audpakmus

MEXaHHUYCCKHX BOJIH

523

3Byk. CkopocTh 3Byka. ['pOMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

DNEeKTpOMarHuTHbIE BOJIHBIL. VYcenosus
U3ITy4EeHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuenrtanus BekTopoB E, B u v B

BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC

525

CaoiicTBa AJIEKTPOMArHUTHBIX BOJIH:
OTpaXCHHE, TPEIOMIICHUE, IOJSIPU3ALINS,
muppaknus,  uHTepdepeHmusa.  CKOpocTh

QJICKTPOMArHMuTHBIX BOJIH

5.2.6

[MIxana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHEHHE DIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHUMOBl  pagUOCBs3M U TEJIEBUJCHUSA.
Pagnomoxarusi. DJIEKTPOMArHuTHOE

3arpsi3HCHUE OKPYKaIOIIEH cpeibl




528

TexHuueckue  yCTpPOWCTBA:  MY3bIKAJIBHBIC
MHCTPYMEHTBI, YJIBTPa3ByKOBasl IHAarHOCTUKA
B TEXHUKE u MEJULNHE, panap,
pasuoONpPUEMHUK, TEJIEBU30D, aHTCHHA,

tenepon, CBU-neup

53

H##HParH#OIITUKA

5.3.1

[IpssMonMHEHOE PacIpOCTpaHEHUE CBETA B

OJIHOPOJIHOM cpene. JIyd cBeTa

532

OTpa}KCHI/Ie cBeTa. 3aKOHBI OTpa’X€HUA CBETA.

I[octpoenue n3o0paskeHHit B INIOCKOM 3epKajie

533

[TpenomiieHre cBeTa. 3aKOHBI ITPETIOMIICHHS CBETa.

AOGCOTIOTHBIN ITOKa3aTeNb MPEIOMICHUS

534

[Tornoe BHyTpeHHee oTpaxkenue. [IpenenbHblii

YT'OJI IOJHOI'O BHYTPEHHETO OTPAXKCHUSA

535

Hucnepcus cera. CloXHBIH cocTaB 0enoro

ceera. LlBer

53.6

Cobuparoniue ¥ pacceuBAIOIIUE  JIMH3BL
Toukass nuH3za. @DOKYCHOE pacCTOSHHE U
OIITUYECKasi CHJIa TOHKOM JuH3bI. [locTpoeHue
n300pakeHUI B coOuparomux u
pacceuBaromux JiMH3ax. Dopmyia TOHKOU

JIMH3BbI. yBeJ’II/I‘IeHI/Ie, JaBacMocC JIMH30H

5.3.7

[Ipenensl NPUMEHUMOCTH TE€OMETPUUYECKOM

OIITUKH

5.3.8

WuTepdepenius CBETA. KorepenTHeie
HCTOYHUKH. Ycnosus HaOJIr01eHUs
MaKCUMyMOB u MHUHMMYMOB B
UHTEpQEPEHIIMOHHON  KapTUHE OT  JBYX

CHH(baSHBIX KOTCPCHTHBIX HCTOYHHUKOB

539

Hudpakmus ceeta. JJudpakiimonnas penérka.
YcnoBre HaOMIOICHHS TJIABHBIX MAaKCUMYMOB
IpH MAJCHUU MOHOXPOMATHYECKOTO CBETa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10

HOJ’IﬂpI/I?)aI_[I/IH CBETa




TexHudeckue  yCTpOMCTBA: OYKM, JIyIa,

doToanmapar, NPOEKIUUOHHBIM  ammapar,

>34 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI OITHKA,
nudpaKkMoOHHas PEeIETKA, MOISPOU
[IpakTuueckue padoTHI. N3mepenne

5310 nokasarenst npenomsieHus. MccnenoBanue

CBOWCTB N300paKeHHI B JINH3aX.

HaGmonenue aucnepcuu cBera

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuupl  IPUMEHUMMOCTH  KJIACCHYECKOU
MEXaHUKH. [Toctynartsl TEOPUHU
OTHOCHUTEIBLHOCTU: WHBAPUAHTHOCTb MOZYJIA
CKOPOCTH CB€Ta B BaKyyMme, IPUHLUI

OTHOCHUTEIBHOCTA DWHINITENHA

6.2

OTHOCUTENBHOCTh OIHOBPCMCHHOCTH.

3aM€I[J'ICHI/Ie BPEMCHHU U COKpalllCHUEC NJIWHBL

6.3

DHeprus U UMIYJIbC CBOOOTHON YaCTHIIBI

6.4

CBsi3b Macchl € DHEPruedl W HMMIYJIbCOM
CBOOOJHOM  YacTUIBl.  DHEPrus  IOKOs

CBOOOIHOI YaCTUILIBI

KBAHTOBAA ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

®otonsl. ®opmyna Ilnanka cBA3M >HEpPruu
($boTOHA C ero 4acToTON. DHEprus U UMIYJIbC

¢doToHa

OtkpeiTie u wuccienoanue (Hotodrpdexra.
OIEBITEI AlT. CroxeTosa. 3aKOHEBI

dororddekra

VYpaBuenune DifHmreliHa a1 ¢oTtoddpdekra.

«Kpacnas rpanuma» ¢porodddexra

7.1.4

JaBnenue cBera. OnbiTel [1.H. JIeOenena

7.1.5

XUMHYECKOEe IEUCTBUE CBETA

Texuuueckue  ycTpoicTBa:  (POTOIIEMEHT,

(bOTO,I[aTLII/IK, COJIHCYHasd 6aTape;1, CBCTOAHUO




7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopaa
10 UCCJIEIOBAHUIO CTPOSHUS aToMa.

IInanerapnas moxuens aroma

7.2.2

IToctynatel bopa. M3nydeHnue u noriomeHue
(GOTOHOB MpH HepexoAe aromMa C OJHOro
YPOBHS DHEPIrUU HA IPYrou. Buasl ciekTpos.

CriekTp ypoBHE#H SHEpruu aroMa BoJI0poa

7.2.3

BonHoBrle cBoiicTBa 4YacTtull. BoJHBI 1€
bpoiina. KopnyckynsipHO-BOJTHOBON Ayail3M.

Judpaxius 3JeKTPOHOB Ha KpUCTaJIaX

7.2.4

CroHTaHHoe U BBIHY)XXJACHHOC M3JIYUCHHUC.

VY CTpoiCTBO U IPUHIIMIT PAOOTHI J1a3epa

7.2.5

TexHuueckue yCTpOMCTBA:  CHEKTPaIbHbIN
aHayin3 (CHEKTPOCKON), Jia3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

[IpakTrueckue paboTHI. Hab6nronenue

JINHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl  HAOMIOACHUS U PETUCTPALIUHU

SJIEMEHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE paanoaKTHBHOCTH. OIBITHI
Pesepdbopaa 1mo  ompenmeneHuro  cocTaBa
paauoakTHBHOrO u3aydenus. CBoiicTBa anbda-
, Oera-, raMma-u3JTyqdeHusl. Bausanue

PaaruOAKTHBHOCTH Ha JKMBBIC OPIraHU3MbI

7.3.3

OTtkpsITHE NPOTOHA U HeWTpoHa. HykionHas
monenb snapa ['eiizenbepra — VIBaHeHKO.

3apsn saapa. MaccoBoe uuciio sijpa. M3otomnbl

7.3.4

Anbda-pacnaz. DJIEKTPOHHBIHN u
IIO3UTPOHHBIN Oera-pacma. I'amma-

U3JTydyeHHe. 3aKOH paJIMOaKTUBHOTO pacrajia

7.3.5

DHeprus CBSI3M HYKIIOHOB B sijpe. SlnepHbie

cuibl. Jledext macchl sapa




7.3.6

SAnepHble peakuuu. JleIeHUE U CUHTE3 SAEp

7.3.7

SAnepHblii peaktop. TepmosIepHBI CHUHTE3.
[IpoGmeMbl ¥ TEPCHEKTHUBBI  SACPHOU
SHEPreTUKHU. DKOJIOrM4ecKue aCIEKTBI

SJIEPHON SHEPreTUKHI

7.3.8

OneMeHTapHbIe YaCTHLIBI. OtxpeiTHE
[I03UTPOHA. DyH1aMEHTAJIbHbBIE

B3aUMOIEHCTBUSA

7.3.9

TexHuyeckue ycTpoiicTBa: J103UMETp, Kamepa

Bunscona, sinepHblil peaktop, aToMHas 6oM0Oa

7.3.10

IIpaktuyeckne  pabotel.  MccinepoBanue

TPEKOB YacTHI] (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro Heba. Co3Be3aus, spKue

3Bé3I[BI, IJIaHETHI, UX BUAUMOC IBUKCHUC

8.2

Conneu”as cucreMa. IlmaHeTel 3eMHOU
rpynibl. [[MaHeThI-TUraHThl U UX CIYTHUKH,
KapJIMKOBBIC [UIAHETHI. Mauitsie Tela

COJIHEYHOU CUCTEMBI

8.3

Comnnie, dorochepa u aTMocgepa.

ConHeyHass aKTUBHOCTh

8.4

Ucrounuk sueprun CosHIla U 3BE3]1

8.5

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKHU: Macca,
CBCTHUMOCTB, pazmyc, TeMHepaTypa, nux
B3aMMOCBs3b.  JluarpamMmma  «CHEKTpajbHBII
KJacC — CBETUMOCTBY. 3BE3AbI IJIABHOM
MOCIEAOBATENBHOCTH. 3aBUCUMOCTE «Macca —
CBCTUMOCTDB» JUIS 3Bé3l[ FﬂaBHOﬁ

IIOCJIEA0OBATCIIbHOCTH

8.6

H#HH##Par##HBuyTpenHee CTpO€HUE  3BE3.
CoBpemeHHbIE IIPEICTABIICHUS 0
IIPOUCXOXKIeHUU U 3Bosouu CostHIa U 3BE3 1.

Orarisl JKU3HU 3BE3]]

8.7

Mneunsiii  Ilyte — nHama [anakTtuka.




CnupanbHas CTPYKTypa lNamaxTuky,
pacnpeneneHue 3BE31, Taza U IBUIM.
[lonoxxenne wu  aBwxkenne ConHua B
lamaktuke. Ilmockas u  cdepuyeckas

noacucTeMsl [ alakTuku

8.8

Tunsl ranaktuk. PaguoranakTuku U KBaszapsbl.

UEpHbie IbIPBI B AApax ralakTHK

8.9

Bcenennas. Paciupenue Bceenennoii. 3akoH
Xab0ma. Pasberanue ramaktuk. Bospact u
panuyc Bcenennoi, Teopus  bosbmioro
B3pbIBa. Mogens «ropsuyenn BceneHHOMY.

PenmukToBoe H3JIIYUYCHUC

8.10

Macmrabnas CTPYKTypa Bcenennoii.
Meraranaktuka. Hepeménnsle 1po0emMsl

aCTPOHOMHHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

o ®usuka, 10 kimacc/ Msikumes I'.41., byxosues b.b., Corckuit H.H.,
(0a30BbIl U yrayOJIEHHBIN YPOBHHU); U31aTEILCTBO «IIpocBelieHue».
o ®usuka, 11 xmacc/ Msaxumes I'.4., Byxosnes b.b., Corckuit H.H.,
(0a30BbIl U yrayOJICHHBIN YPOBHH); U31aTEILCTBO «IIpocBelieHne».
o 3agaunuk, 10 — 11 kinaccsl/ PeimkeBuu A.IL; dpoda.
METOANYECKHUE MATEPUAJIBI 1A YUUTEJIA
10 -11 kmacc
e OPII COO ®U3UKA (6a30BbIil ypOBEHB)
e PaGouas nporpamma. 10-11 knacc (6a30BbIl yPOBEHB)
e [loypounsle pazpabotku no pusuke, 10 kmacc/ Boakos B.A.
(yHuBepcanbHoe u3ganue); OO0 «BAKO».
e [loypounsie pa3zpabotku mo ¢pusuke, 11 kmacc/ Boakos B.A.
(yauBepcanbHoe uzganue); OO0 «BAKO».
o ®usuka, 10 kinacc/ Msikumes I'.41., byxosues b.b., Corckuit H.H.,
(6a30BbIN U yrayOJICHHBIN YPOBHHU); U3AaTEIbCTBO «IIpocBemienue.
o ®wusuka, 11 xmacc/ Makumes I'.4., byxosnes b.b., Corckuit H.H.,
(0a30BbIl U yrayOJICHHBIN YPOBHHU); U31aTEILCTBO «IIpocBelieHne.
e (COopHHK BOmIpOCOB U 3ana4 no ¢pusuke/ ['onmpadapo H.U.;

n31aTcJIbCTBO «BpIc1I1as mKoa.



e 1001 3agava no pusuke/ I'enwprar U.M., I'enaenmmreiin J1.3.,
Kupuk JI.A.; «MJIEKCA», « ' UMHA3WS».

o Ousuka. Kontponbnsie padotsl. 10 — 11 kmace/ Kynepmrreitn 10.C.,
Mapon E.A.; «CnenuanbsHas nureparypay.

o KUM. ®U3UKA. 10 knacc /3opun H.W.; OO0 «BAKO».
HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

e Enunas komnekuus nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB. —
Pexxum noctyna: http://school- collection.edu.ru
e [{udpossie oOpa3zoBaTeIbHbBIE PECYPCHI. —

Pexxum nocryma: http://www.openclass.ru

e DJEKTPOHHbIE YUEOHUKHU MO (PU3UKe. —

Pexxum nocryna: http://www.fizika.ru

o ®denepalibHBIN IIEHTP UHPOPMALTUOHHO-00PA30BATEIBHBIX
pecypcoB. -

Pexum nocryna: http://www.fcior.edu.ru/

o ®dusuka.ru.

Pexxum nocryma: http://www.fizika.ru/






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 589308906995863556254771095540604331751941992885
Bnageney deocharoa HaTanka AnekcaHpoBHa

OedcTevTened C12.09.2025 no 12.09.2026



http://www.tcpdf.org

		2025-09-24T03:45:49+0500




