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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONW KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3yNbTaThl OCBOCHUS Kypca (DU3MKHU: JTUUHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOTO mpenaMera « PDu3nkay 1o rojgam oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPM3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMHU YUEOHBIX UCCIIEIOBAHUIA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJACPKUT MaTepuall U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH TTPOOJIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (pU3ndeckue Teopuu ((popMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOAX0 B Kypce (M3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpaTOPHBIX padoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOIIECCa HCXONd U3 OCOOCHHOCTEW IIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJIENAETCS PEUIEHUIO PACYETHBIX M KAuYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. Jlid KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUsS Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyZoBaHuE (OpPMHUpPYETCSI B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIODKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX lene oOecreynBaeTCsl pelieHneM CIEeIyIoIIMX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIAPHYIO  (PU3UKY, DJIEKTPOJWHAMHUKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CaMOCTOSTEIHLHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B Heznento). [1o yuebnomy miany MBOY OCIII Ne 4
B 2024-2025 yue6nom romy B 10-11 kjaccax ouHO-3a04HON (OpMBI OO0yUYEHUS
npeaycMmarpuBaerca 1 aynuTopHbiii yac gusuku B Hepenmto (34 yaca 3a ron) u 1
yac Ha camocTosTenbHoe wu3ydenue (34 uaca 3a rox). Ilosromy paGouas
nporpamma no ¢usuke B 10-11 kmaccax paccuurtana Ha 68 uvacoB 3a roxa (34
ayJUTOPHBIX Yaca M 34 yaca Ha CaMOCTOSITEIbHOE U3yUEHUE).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOPaTOPHBIX H
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpOBENCHMUST JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
O0COOCHHOCTEHN 00yJaroInXCA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MepeMelIeHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoii 3akon Herotona
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MECHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHUEM MEXaHUUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrtep IBUKEHUS U
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akonbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3ompoliecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIOco0bI €€ n3meHeHus. KonnmuectBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. I[lepBwili 3aKOH TEPMOJAMHAMHUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAWIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphbl) Tela IpH TeIuionepeiaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmronenue HarpeBaHus U IJIaBJICHUSI KPUCTALTMYECKOTO BEIlECTBa.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh anekTpuueckoro mnoiis.  [IpuHuumn



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
HOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudeckoi 1enu. KopoTkoe 3aMbIKaHuUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIecTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbId (akT, runores3a, (Qu3nyeckas BeJIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUHUNA MAarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUHU. OJIEKTPOJABMXKYINAsA CHJIa HWHAYKOMU. 3aKOH JJEKTPOMArHWUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

OHeprusi MAarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMyYKa MAarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYILIEH CHIIBI MHAYKIHH OT CKOPOCTU WU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMATrHUTHBIEC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
peoMIICHUE, MONSIpU3anus, AMPPaKIys, UHTEpPepeHIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOIIOTHBIN MMOKAa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHUYecKas cuia TOHKOW JuH3bL. [locTpoeHnue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuszanus cBera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TPU3MBL.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCHTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU M COKPAILICHHE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu s3Heprun GOTOHA C €r0 YaCTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYXJCHHOE U3JIyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocraBa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sajapa. M30Tormsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl M TEPCIIEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JjeMeHTBI ACTPOHOMUY U aCTPOPU3MKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IIOCIEIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpEeHHEE CTpOEHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peUIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIUKA O0YYAIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

[EHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TIJ100aJIBLHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh IEeNH JeATeJIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPHU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIleHUs, HAXOIUTh apryMEeHThl JJisi JO0Ka3aTeabCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJAECpXKAHUS B pa3IMYHbIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NESTENIbHOCTH;



pacrno3HaBaTh MPEANOCBUIKA  KOH(DJIMKTHBIX CHUTyallMd M CMSr4arth
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO JIEITEILHOCTh B 00JACTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJTbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W Ka4ECTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM;

pacuMpsATh paMK{ y4eOHOTO TpeIMETa Ha OCHOBE JIMYHBIX MPEANTOUTCHUMH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
($hU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIHLHOMW  peduieKkCcuM  Kak  OCO3HAHHUS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrUX IMpU aHalIu3e pe3yJbTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, IpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIIPABICHUS PA3BUTHS COOCTBEHHOW AMOLIMOHAIBHOU chepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHWH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AEKTPUYECKUH 3apsij] MPU pelIeHnH (PU3NIECKUX 3a/1a4;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJieHHue TeJ, IBUKEHUE IO OKPYKHOCTHU, HHEpLHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHE JABJICHU Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JBIXKEHUE, HCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpAWHATa, MyTh, MEpPEMEIIEHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasli SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEJIIMUUHY C JAPYTHUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUsi XaOTUYECKOrO JBMXKCHUS MOJICKYJ, CPEIHEKBAIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
0o0O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE T0JIEe, HAMPSHXKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUUECKOro 3apsiga, 3akoH KylloHa, MpU ATOM pa3inyaTh CIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PH3WUYECKHUX SIBICHUN U
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKcUpOBaTh pe3yJbTAaThl TMOJYYCHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJMMbIC JIsI €€ pEeIICHUs, MPOBOJUTH Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJIY4YE€HHOT0 3HaueHUsI (PU3UYECKON BEJIMUUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEIPOTUBOPEUUBYIO
LEMOYKY PACCYXKJECHHIl C ONOpOW Ha M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJB30BaTh  TNPU  pPEIICHWH  y4eOHBIX  3ajJlad  COBPEMECHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTABJICHUS Y4COHOW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, TTOTYIECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCITIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (U3WKE B MOBCEIHEBHOW >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpYINNE C BBIIOJHEHUEM PAa3JIMUHBIX COLMAIbHBIX POJEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMETHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU JIFOJAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIE/Ib aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOTO siipa TMPHU PEIICHUH (PU3HUYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIHUS, JACHCTBHE MArHUTHOTO TIOJNS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudecknii 3phexT (poTodrddexT), cBeTOBOS AaBieHNUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  pPA3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJsi, cwia Awmmepa, cuia JlopeHlia, WHIYKTUBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWUjla JIMH3bI, MPU ONHUCAHWM TPABUIBLHO TPAKTOBATHh (HHU3MYECCKUIN
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKrue BEJIMYHMHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIEIIATh HANIPABICHUE BEKTOPA UHAYKIIMM MATHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHua;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHI: NPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS W WMCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BUIC TAOJHUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
JESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M J1AOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC JUIS e€ PEIICHHUs, MPOBOIUTH PAcU€Thl M OIICHHWBATH PEaTbHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJb30BaTh  MPH  PEIICHUW  y4eOHBIX  3aJa4  COBpPEMEHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATH TPHUHIMIIBI JEHCTBUS MAaIIUH, NPUOOPOB M TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOICCCOB OKPYKAIOIIEIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIIBI B PEIICHUE PACCMATPUBACMON TTPOOIICMEI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue
Ne
pa3esioB U TeM
n/n KoanuecTBO 4acoB
MPOrpamMmbl
Kontpoabubie IIpakTnueckue
Bcero

padoThI padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Paznean 1. PDU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

dusuka u METObI
1.1 2
Hay4HOI'O [TO3HAHUS

Hroro 1o pasneny 2

Pasznea 2. MEXAHUKA

2.1 Kunemaruka 6
2.2 JluHamuka 7
53 3aKOHBI COXpaHEHUs B 5 1
MeXaHUKe
Hroro no paszneny 18

Paszpen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMUKA

OcHoBBI

3.1  MonekynspHO- 8
KMHETUYECKOU TEOPUH

3.2 OcHOBBI 9 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK


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

TEPMOUHAMUKHU
ArperaTtHblie
3.3 cOCTOsIHUS BEUIECTBA. 7
®da30BbIe IEPEXOBI
Wroro no pazueny 24

Paznen 4. JIEKTPOANHAMUKA

4.1  DnekTpocTraTuka 10
[TocTrossHHBIM
INEKTPUUYECKUHN TOK.
4.2 P 12 1
Toxu B pa3nmnyHbIX
cpemax
Htoro no paznemny 22
PesepBHOe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72



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

11 KJIACC

DJIeKTPOHHbIE
Ne HaumenoBanme pa3jaesioB (undposbie)
n/m H TeM NPOrpamMmbl KoumnuecTBo yacoB  oOpa3oBaTesibHbIE
pecypcsl
K
Beero oHTposbHble IIpakTHyeckue
padoThI padoThI
Pazpen 1. JIEKTPOIUHAMUKA
MarnauTHOE noJie. Bu6 10K
noIMoTeKa
11 11 1
DUICKTPOMArHHTHAS 3 https://m.edsoo.ru/7f41c97c
WHIYKIUA
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
Mexanuyeckue u
2.1  >JeKTpOMarHWTHBIE 9 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41c97¢
KoJieOaHus
99 MexaHHYeCcKue u 5 1 bu6mmoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorekxa [IOK
23 Onmxa 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIMaIbHOM 4 1 bubnuorexa [JOK
' TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c



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

Wroro no pazneny 4

Paznesn 4. KBAHTOBAS ®PU3UKA

DIeMEHTHI KBAHTOBOU

4.1 6
OIITUKHU
4.2  Crpoenue aToma 4
4.3  AToMHOE SapO 5
Uroro no pazueny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

DneMeHThl aCTPOHOMUU U

7 1
acTpo(u3HuKH

Hroro no paszneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 OO6oObmaromiee MOBTOPEHUE 4
Hroro no paznemy 4
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne n/m Tema ypoka KosmuyecTBo ayIMTOPHBIX Jdara nzyyenus Jdomamnee
4acoB 3ajaHue
Konrpoa HpakTn
Bcero  bubie JecKue 10A 10B
padoTHhI padoTHhI
WHCTpyKTaX 1O TEXHUKE OE30MaCHOCTH.

1 ®u3nka — Hayka o npupoje. Hayunsie 1 Ctp. 5-9
METO/1bl TO3HAHUS OKPYKAIOIIEro MUpa
MexaHn4eckoe JTBUKEHUE.

5 OTHOCHUTEILHOCTh MEXaHUYECKOTO 1 8 1-3, 3ayaun
neuxeHus. [lepemenienue, CKopocTsb, c.14
YCKOpEHHUE
PaBHOMEpHOE IPSIMOJIMHENHOE ABUKEHUE. § 4 8-10

3 PaBHOYCKOpEHHOE MPSMOTHMHENHHOE 1 ’ ’

3aga4d ¢.23
JIBIKEHUE
CBobOosiHOE najieHne. Y ckopeHue

4 cBoboaHoro naaenus. Kpuponunelinoe 1 8§ 10-16,
JBH>KeHUE. [[BHoKeHnEe MaTepualibHOM TOUKHU 3agaun c.51
0 OKPY>KHOCTH
[IpuHuun oTHOCUTENBHOCTH [ anmuies. § 18-20 26

5 WueprimansHbie CHCTEMBI OTcueTa. [1epBhIii 1 .

3a7a4u ¢.73
3akoH HproToHa
Macca rena. Cuna. [lpunmun

6 cyneprno3unuu cuii. Bropoi 3akox 1 § 21-25,

Herorona s marepuansHo To4kU. Tperuit 3a1a4 c.82

3aKkoH HpioTona JJIs1 MAaTCPUAJIBHBIX TOYCK



10

11

12

13

3akoH BceMupHOro TsaroreHus. Cuna
TsoxecTH. [lepBas kocMHuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Cwia tpenus. Koaddunment tpenus. Cuiia
COTPOTUBIICHUS IPU JBUKCHUHU TeJa B
KUJKOCTH WJIH Ta3e

I/IMHYJ'IBC MaTepPIaJII)HOI;'I TOYKH, CUCTCMbI
MAaTCpHUAJIbHBIX TOYCK. HMHy.]'ILC CHIIBI.
3aKoH COXPAHCHUS UMITYJIbCA. PeakTuBHOE
JABHXXCHUC

Pabota u momHOCTh cuibl. Kuneruaeckas
SHEprusi MaTepuanbHoi Touku. Teopema 00
W3MEHEHUU KHHETUYECKON YHEPTHH

ITorennmansHas sHeprusd. [loreHnuanbHas
SHEprus ynpyro nepopmMupoBaHHON
npyxuHbl. [loTeHnmanbHas sHeprus tena
BOJIN3M IOBEPXHOCTH 3eMIIU. 3aKOH
COXPAHEHUSI MEXaHUYECKON YHEPTUH

JlaGopaTtopnast pabora Ne 1 «MccnenoBanue
CBsA3U pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHUYECKOW SHEPruu TeJa Ha IPUMEpE
paCTSDKEHUST PE3UHOBOTO KTYTa

KonTponbhas padota Ne 1 o reme
«Kunemaruka. /lnHamuka. 3aKOHbI
COXpaHEHUs B MEXaHHUKe». 3adeT No 1

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. uddysus. Macca monekyit.
KonnuectBo BemectBa. [TocTosiHHAs

§ 27-37,
3agaud ¢.95

§ 38-39,
3agauu c¢.130

§ 40-43,
3agauu c¢.139

8§ 44-47,
3agauu c.145

IToBToOp. 8
40-55

[MosTop. § 1-
55

§ 56-59,
3agagu ¢.193



ABoraapo

TemnnoBoe paBHOBecue. TemnepaTrypa u eé

uzmepenue. llkana remneparyp Llenbcust. 1 8 60-65,
Wneanpheiii raz3 B MKT. OcHOBHOE 3amauu ¢.206
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpenHel KHHETHYEeCKON SHEPTHH IBUKCHUS

8§ 66-70,

MOJIEKVYII. YpaBHeHHe MeHeneeBa- 1
4 p 3amauu ¢.223

Knaneiipona. 3akon [lansTona. ['a30BbIe
3aKOHBI

Jlaboparopnas pabota Ne 2 «MccnenoBanue

3aBHCUMOCTH MEXKIy apaMeTpamu

COCTOSTHUS Pa3pEKCHHOTO T'a3a. 1 1 8 68-70
N3onporeccel B uACaIbHOM ra3e u ux

rpaduyeckoe npeacTaBieHue

BHyTpeHHss dHEprus TEpMOJUHAMUYECKON

CHCTEMBI U CIIOCOOBI €€ N3MEHEHUS.
§ 79-81,

KonuyectBo TemnoTs! 1 padoTa. 1
3amauu ¢.269

BHyTpeHHss dHEeprus 0JJHOATOMHOTO
UJeaNbHOrO ra3a. Buasl ternonepenaun

VienbHas TEINIOEMKOCTh BEIIECTBA.

KosmgecTBo TEIIIOTHI MPH TEIUIONepeIayve. 8§ 84-86,
Anuabathblii npouecc. IlepBolil 3aKk0H 1 3amaun 1-2
TEPMOJIMHAMHKH U €TO MMPUMEHEHHE K c.283
M30IIpoIieccam

HeoGpatumocTs npoieccoB B IpUpoe.

Bropoii 3akoH TepmoanHamMuKH. [TprHIIAT 1 8 87-89,
nevictBud v KITJ[ reroBoit mammuel. [{ukn 3agaun c.294

Kapno u ero KII/I. Dxonornyeckue



20

21

22

23

24

25

26

27

HpO6JICMBI TCIINIOOHCPICTUKU

Kontposbnas pabora Ne 2 o teme
«Monexynsipaas ¢puznka. OCHOBBI
TepMOJAUHAMUKNY. 3aueT Ne 2

[TapooOpazoBaHue U KOHICHCALIUS.
Hcnapenue u xunenune. AOCONMIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3yXa.
Haceiennsrii nap

Teépnoe teno. Kpucraminueckue u
amop¢HbIe Tena. AHU30TPONUS CBOWCTB
KpucTauioB. JKuIKue KpUCTaILIbI.
CoBpeMeHHbIE MaTepHalbl

IInaBnenue u KpuUucCTaJluIM3anusi. VY nennHas
TCIIJII0TA I1JIaBJICHHA. CY6J'II/IM3.I_II/I$I

YpaBHeHHE TEIUIOBOTO OaslaHca

OneKTpu3aiys Tes. JNeKTPUUECKUH 3aps.
JIBa BUJIa 3IEKTPUUECKUX 3apsI0B.
[TpoBOJHUKY, TUDIEKTPUKHU U
MOJIYTIPOBOHUKU. 3aKOH COXPaHEHHUSI
AIIEKTPUYECKOTO 3aps/ia

B3aumopneiictBue 3apsanoB. 3akoH KynoHa.
ToueuHbIl NIEKTPUUECKUN 3apsL.
Hanpssk€HHOCTB IEKTPUUECKOTO OJIA.
[IpuHIUIT CyTIepITO3UIIMY STEKTPUIECKHUX
nosied. JInHum HanpsH>KEHHOCTH

Pabora cuit 3neKTpocTaTUYecKoro mods.

ITorenuman. Pa3HocTh HOTEHIINAIOB.
IIpOBOIHUKY U TUBTIEKTPUKH B

[ToBTop. 8
56-70, 79-89

§71-74

8§ 75-77

§78

§ 82-83

§90

§91-97,
3agaqu ¢.308

8§ 98-102,
3agauu ¢.332



28

29

30

31

32

33

SJICKTPOCTATUYCCKOM I10JIC.
I[I/ISJ'ICKTpI/I‘ICCKaH ITPOHUIIAEMOCTD

Onexrpoémkoctb. Konnencarop.
OneKTPOEMKOCTD INIOCKOTO KOHJEHCATOPA.
OHeprus 3apsKEHHOr0 KOHAEHCAaTopa

JlaGopaTtopHnas padora Ne 3 "M3mepenue
ANEeKTPOEMKOCTH KoHeHcaTopa . [Tpuniun
JIeMCTBUS M IPIMEHEHHE KOH/ICHCATOPOB,
KOIMMPOBAJIBHOTO armapara, CTpyuHOro
NpUHTEpa. DIEKTPOCTaTUIECKas 3aIINTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBanus. [locrosunsiii Tok. Cuia
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
OmMa jy1st yyacTka Lenu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COEAMHEHNE TPOBOHHUKOB.
JlabopaTtopHnas padota Ne 4 «3yuenue
CMEIIIAHHOTO COSAMHECHHUS PE3UCTOPOB).
PaboTa 1 MOITHOCTH JEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenma

3axon OMa 1715 TOJTHOM (3aMKHYTOM)
aneKkTpudecko nenu. Koporkoe
3ambikaHue. JlaboparopHas padota Ne5
«3mepenne DJ1C UCTOUHHKA TOKA U €T0O
BHYTPEHHETO COTIPOTHUBIICHUS

OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX My4YKOB. [loaynpoBOgHUKY,
uX COOCTBEHHAs M IPUMECHAas

§ 103-105,
3amaqu ¢.348

§ 104

§ 106-107,
3ama4u ¢.356

§ 108-110,
3amaun ¢.361

§111-113,
3agaqu ¢.373

§114-122



npoBoguMocTh. CBoMcTBa p—N-niepexoa.
[TorynpoBOTHUKOBBIE IPUOOPHI.
DJIEKTPUYECKUI TOK B paCTBOpPAX U
paciuiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAS TUCCOLUAIHS.
DNEKTPoIHN3. DJICKTPUUECKUN TOK B ra3ax.
CaMoCTOsTEIbHBIN 1 HECAMOCTOSTEIIbHBIN
pazpsaa. Monnus. [1nasma

KonTponbnas pabota Ne 3 o reme

«Qnekrpocraruka. [TocTosHHBIHI IToBToOp. §

34
AJIeKTpUYecKuil TOK. TOKM B pa3ianyuHbIX 90-122

cpenax». 3auget No 3

PesepBHblii ypok. KonTponbhas paboTa no
Teme "DIeKTpoauHaMuKa"

PeseprubIil ypok. O600maronuii ypox mo
temaMm 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 5



TeMbl A CAMOCTOATEJIBbHOI0O H3YICHUA NIPEAMETA dusuka

(10 kuracc)
N KoJs1-Bo yacoB misa
°
/ Tema CaMOCTOATEJIbLHOI0
n/n
U3y4YeHUs
Paznea 1. DU3UKA U METO/JbI HAYYHOI'O IIO3HAHUA 1
1 Poub 1 MecTo ¢u3nku B GOPMHUPOBAHUU COBPEMEHHON HAYYHOW KaPTUHBI MUPA, B IPAKTHUECKON 1
NEITEIbHOCTH JII0ACH
Pasznea 2. MEXAHUKA 9
Kunemamuxka 3
5 Mexanunueckoe BukeHue. OTHOCUTEIbHOCTh MEXAaHUYECKOT0 IBUKeHUs. [lepemMertienne, CKOpocTb, 1
YCKOpEHHUE
3 | PaBHOMEpHOE MIpsIMONIMHEITHOE IBHKEHNE. PaBHOYCKOpEHHOE TIPSMOIMHEHOE TBH)KEHHUE 1
4 CBobomHoe maneHue. Y ckopeHue cBoboaHoro najaeHus. KpuBonuHeitHoe nBrkeHne. [[Brkenne 1
MaTepUaIbHOU TOYKHU IO OKPYKHOCTH
Hunamuxa 3
5 ITpunuun otHocuTenbHOCTH ['amunes. MHepunansHbie cuctemsl orcyera. [lepsblit 3akoH HproToHa. 1
Macca tena. Cuna. [Ipunuun cynepnosunuu cui. Bropoii 3akon HeroToHa 1151 MatepruaabHOM TOUKH.




Tperuii 3akoH Hpr0TOHA U1l MarepraibHBIX TOYEK

3akoH BceMupHoro Tsrorenus. Cuna tsokectu. [lepBas kocmuueckast ckopocts. Cuita ynpyroctu. 3akoH

6 | I'yka. Bec tena. Cuna tperus. Koaddunuent tpenus. Cuiia COnpoTUBIICHUS MTPU ABUKCHUH TeJa B 1
KUJKOCTU WM ra3e
7 [ToctynarenbHOE U BpallaTelibHOE IBH)KEHUE a0COMOTHO TBEPAOro Tena. MoMeHT cuibl. [lnedo cusl. 1
VYcnoBus paBHOBecHs TBEPAOTO Telna
3aKonbl cOXpaneHus 6 MexaHuke 3
3 NMnynbsc MmaTepralibHON TOUKH, CUCTEMbI MaT€pUaIbHBIX TOUEK. MIMIynbe cuiibl. 3aKOH COXpaHEHUs 1
uMIynabsca. PeakTuBHOE IBUKEHHE
9 Pabora u moutHoCTh cuibl. KuneTndeckas sHeprust MarepuaibHOR Touku. Teopema 00 W3MEeHEeHU! 1
KUHETUYECKOW SHEPTUH
[TorenuunanbHast sHeprus. [loreHnnanbpHas SHEPTUs ynpyro AepopMUpPOBAaHHON MPYKUHBI.
10 [ToreHnnanpHast SHEPTUs Tena BOIM3U MOBEPXHOCTH 3emid. [loTeHnanpHble 1 HETTOTeHIIMATbHBIC 1
cuibl. CBsi3b pabOTHl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUUECKON YHEPTUU CUCTEMBI Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKOU dHEPTUU
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA 12
OcHOGbl MONEKYAPHO-KUHEMUYECKOI meopuu 4
OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETHUECKOM Teopun. bpoyHoBckoe nBuxenue. duddysus.
11 | XapakTtep ABMKEHUS U B3aUMOJACHCTBHS YaCTHII BellecTBa. MOJIETTH CTPOCHHUSI Ta30B, JKUIKOCTEH U 1

TBEPIBIX TEN




TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Llenbcusi. UneanbHslii ra3 B

12
MKT. OcHoBnoe ypaBHeHue MKT

13 AGcomoTHas TemrepaTypa Kak Mepa CpeiHed KUHETUYECKOW SHEPTUU IBUKEHUS MOJIEKYII. Y paBHEHHE
MenneneeBa-Knanetipona. 3akon [JanbTona. ['a30Bbie 3aKOHBI

14 | M3onporieccsl B UACaTLHOM ra3e U uX rpaduyeckoe MpeICcTaBICHIe

Ocnoevt mepmoounHamuku

15 BHyTpeHHsIs sHeprus TepMOANHAMUUECKONH CUCTEMBI U CIIOCO0BI €€ n3MeHeHus. Kon4ecTBo TemoThl U
pabota. BHyTpeHH:s 3Heprust OAHOATOMHOI'O MJleaJIbHOTO ra3a. Buasl Temonepenauu

16 VnenbHas TEMI0EMKOCTh BellecTBa. KonuecTBO TEMIOTHI pH Teruionepenade. AnuadaTHbIN mpolecc.
ITepBblii 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHUE K U30IPOLIECCaM

17 HeobGpaTtumocTs mporeccoB B npupoie. Bropoii 3akon Tepmogunamuku. [Tpunmun nevictus u KI1/]
TEIUIOBON MAllIMHBI

18 | Hukn Kapho u ero KII/I. Dxonoruueckue npodsieMbl TEMI0IHEPTe€TUKN

Azpezammuvie cocmoanusn eeujecmea. Pazosvie nepexoowvl

19 [TapooOpa3zoBanue u konaeHcauus. Mcnapenue u kuneHue. AGCOMIOTHAS U OTHOCUTEIbHAS BIaXKHOCTh
BO3/1yxa. HacelienHslil map

20 Teépnoe Teno. Kpucramnnueckue u amopgHbIe Tena. AHU30TPONUS CBOWCTB KpUcCTaIIoB. XKuakue
Kpuctayibl. CoBpeMEHHbIE MaTepHaIb

21 | IInaBneHue U KpUCTaTU3aMs. Y AeiabHas TemioTa miaBneHus. Cyonumarus




22 | YpaBHEHHE TEILIOBOrO OanaHca 1
Paznen 4. JIEKTPOJAMHAMUKA 12
dnekmpocmamuka 5
23 OnexTpuszanus Tea. DIeKTpuueckuil 3apsia. J(Ba Buia anekrpudeckux 3apsaaos. [IpoBoanuky, 1
JURJIEKTPUKU U TIOJTYIPOBOJHUKHU. 3aKOH COXPAaHEHUs AIEKTPUUYECKOrO 3apsaa
24 Bsaumogpeiictue 3apsaoB. 3akoH Kynona. Toueunslii anekrpudeckuii 3apsia. HanpsskéHHoCTb 1
ANIEKTpUYECKOro nosist. [IpuHIMnI cynepno3uuu MeKTpUuYecKux nonen. JIMHUM HanpskEHHOCTH
o5 Pabora cun anexrpocrarnueckoro nois. [lorennuan. Paznocts norennuanos. [IpoBoguuku u 1
JURJIEKTPUKHU B JIEKTPOCTATUYECKOM IToJie. J{MaaeKkTpuueckas NpoOHUIAeMOCTh
26 OnexTpoéMkocTb. KoHaeHcaTrop. D1eKTpoEMKOCTh MII0CKOTO KOHAEHCAaTOpa. DHEPIusl 3apssKEHHOTO 1
KOHJIeHCaTopa
JlaGoparopnas pabota "VM3mMepenue aMeKTpo€MKOCTH KoHieHcaTopa'. [IpuHIun 1eicTBUs U IpUMEHEHUE
27 | KOHJCHCATOPOB, KOMMPOBAILHOTO amiapara, CTPyHHOTO MPUHTEPA. DIEKTPOCTATHICCKAS 3aIUTa. 1
3a3eMIIeHne AIEKTPONpUuOOpOB
Iocmoannulit 3.1eKmpuyecKuii moK 7
28 DIIEKTPUYECKUI TOK, YCIOBHS €ro cymecTtBoBanus. [locrosHub TOK. Cuna Toka. Hanpsbxenue. 1
Conporusnenue. 3akoH OMa 1715 yyacTKa [enH
29 [TocnenoBarenbHOE, MapaliedbHOE, CMEIIAHHOE COeIMHEHNE IPOBOIHUKOB. PaboTa u MOITHOCTH 1

SJICKTPUYCCKOT'O TOKA. 3akoH I[)KOYJ'ISI-HGHL[&




30 | 3akon Oma aJis TOJTHOM (3aMKHYTOM ) AJIeKTprUYecKoil 1iernu. KopoTkoe 3aMbIkaHue. 1
31 DNeKTpOHHAs! TPOBOAMMOCTH TBEPABIX METALJIOB. 3aBUCUMOCTH COIPOTUBIICHUSI METAJNIOB OT 1
temriepaTypbl. CBepXIIPOBOIUMOCTh
32 DNEeKTpUUECKHid TOK B Bakyyme. CBOMCTBA AIIEKTPOHHBIX MydKoB. [1oMynpoBOqHUKH, X COOCTBEHHAS 1 1
IpUMeCHas MpoBoaAUMOCTb. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI
DNEeKTPUYECKUI TOK B pacTBOpaxX M paciiaBax 3JIEKTPOIUTOB. DICKTPOIUTUYECKAS TUCCOLIUALIMSL.
33 DIIEKTPONIN3. DIEKTPUUYECKUHN TOK B razax. CaMOCTOSITEIbHBIN U HECAMOCTOSTEIbHBINA pa3psia. MoyiHus. 5
[Tna3zma. DnekTpudeckue npudOpsl U YCTPONCTBA U UX IMpaKTHUecKoe npuMeHeHue. [IpaBuna TeXHUKU
0€30I1aCHOCTH
UrToro 34




11 KIIACC

Jara Jlomainee

Ne n/m Tema ypoka
KoumnuecTBo yacos U3ydeHUusi 3ajaHue

Bce Konrpoabubie IIpakTuueckue
ro padoThI padoThI

HHCTpyKTaX 1O TEXHUKE OE30MaCHOCTH.
[TocTOstHHBIE MATHUTHI U KX B3aUMOJICHCTBHE.
MarnutHoe nosie. Bekrop MarHuTHOM
MHAYKUUU. JINHUY MarHUTHOM MHIYKIUU

MarauTHOe 10JIe MPOBOJHUKA C TOKOM.
OnbiT OpcTena. Bzaumoaericreue

2 MIPOBOJIHUKOB C TOKOM. JlabopaTopHas 1 1
pabota Nel «/3ydyeHre MarHUTHOTO OIS

Koucnoexrt B
TeTpaaun

KaTyHIKU C TOKOM»

JlelicTBME MArHUTHOTO TOJIS1 HAa POBOJIHUK C
TokoM. Cuiia Amniepa. JlaboparopHas pabota
Ne2 «MccnenoBanue necTBUsI IOCTOSHHOTO
3 MarHurTa Ha paMKy ¢ TOKoM». JlelicTBue 1 1 8§ 2-5, 3amaum .16
MarHUTHOT'O TOJIS Ha IBHXKYIILYIOCS
3apspkeHHyro yactuily. Cuna Jlopenna.
Pa6oTa cuiel Jlopenna

OnekTpoMarHuTHas UHAyKUus. [ToTok

BEKTOpa MarHUTHOM MHAYKImu. DJ(C

UHAYKIMH. 3aKOH 3JIeKTPOMarHUTHOU
- P 1 1 § 7-9, sanaun c.34

unaykiun Papanes. Jlaboparopnas pabora

Ne3 «MccnenoBanue siBIeHU

SHGKTpOMaFHHTHOfI HHAYKIOUN



NHayKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUH.
OJIC caMOMHAYKIIMHA. DHEPTUSI MAarHUTHOTO
MOJISl KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE
nose. TexHuyeckue ycTpoucTBa U Ux
MIPUMEHEHHUE: OCTOSIHHBIE MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIIb,
YCKOPUTEIN 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAs TIeYb

KonTponbnas pabora Nel mo teme
«MarauTHoe nojie. DNeKTpOMarHuTHas
UHIYKIUs». 3auetr Nel

CBo0OoiHbIE MEXaHUYECKHE KOJIeOaHusl.
["apmonmnueckue konaeOaHus. Y paBHEHHUE
rapMOHHYECKUX Konebanwuii. [IpeBpamienne
sHepruu. JlaboparopHas padora Ne4
«MccnenoBanue 3aBUCHMOCTH ITepUoIa
MaJIbIX KOJIeOaHu rpy3a Ha HUTH OT JJTHHBI
HUTH U MaCCBI TPy3a»

Konebarenbhbrit koHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHBIC KOJIEOaHUs B UI€aTbHOM
K0JIe0aTEIIEHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHHYECKUMH U 3JICKTPOMArHUTHBIMHU
konebanusMu. ®opmyna Tomcona. 3akoH
COXPAHCHHS SHEPTUU B HJICATHHOM
KosnebaTenbHOM KoHTYpe. [IpencraBienue o
3aTyXawIuX KoleOaHusx. BeIHYKIeHHbIE
MeXaHHYeCcKHe KoneOanus. Pe3oHaHc.
BrinyKIeHHBIE 2IEKTPOMAarHUTHBIC
KoJIeOaHUs

8 11-12, 3anaun
c.52

ITosTop. § 1-12

8§ 13-16, 3amaun
c.65

8 17-20, 3amaun
c.84



10

11

12

13

ITepemennblil Tok. CHHYCOUAAIBHBII
MepEMEHHBIN TOK. MOIITHOCTh TEPEMEHHOTO
TOKa. AMIUTUTYJHOE U JEHUCTBYIOIIIECE
3HAYEHUE CUJIbI TOKA U HAMPSIKEHUS.
Tpancdopmarop. [IpousBoacTBo, nepenaya u
NOTpeOICHUE IEKTPUUECKONU SHEPTHUH.
VYeTpoicTBO U MPAaKTHUECKOE MPUMEHEHHE
ANIEKTPUUECKOTO 3BOHKA, TeéHepaTopa
MEPEMEHHOTO TOKA, JIMHUM 3JIEKTpOTepe iay.
DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOICTBE
37eKTpo3Hepruu. Kynprypa ucnoab30BaHUs
3JIEKTPOSHEPTUU B MOBCEHEBHOM YKU3HU

MexaHu4eckre BOJHBI, YCIOBHS
pacmpoctpanenus. [lepuon. Ckopocts
pacrpoCTpaHeHUs U IJIMHA BOJIHBI.
[Toriepeynsle ¥ IPOIOJIbHBIE BOJTHBI. 3BYK.
CkopocTb 3ByKa. I'pomKkocTh 3ByKa. Beicota
ToHa. TemOp 3ByKa

3J’[GKTp0MaFHI/ITHI)I€ BOJIHBI, UX CBOMCTBA U
CKOPOCTh. Ilkama OJICKTPOMATrHUTHBIX BOJIH.
HpI/IHI_II/Il'IBI paaruoCBA3U U TCICBUACHU.
PaszButue CpCACTB CBA3U. Pannonokanus

KonTponbnas padota Ne2 o teme
«Komnebannsa u BomHab». 3ayer Ne2

[TpstmonMHENHOE pacIpOCTPAHEHNE CBETA B
OAHOPOJIHOM cpefe. TodyeuHblii HCTOYHUK

ceerta. JIyu cBera. OTpaxeHue cBeTa. 3aKOHbI 1
oTpaxkeHus ceeta. [locTpoenne n3obpaxeHuit

B IUIOCKOM 3€pKaje

§ 21-28, 3amaun
c.115

§ 29-34, 3agaun
c.130

§ 35-43

[TosTop. 8 13-43

§ 44-46



14

15

16

17

18

19

IIpenomnenue ceera. IloHOE BHyTpeHHEE
oTpaxeHue. [IpeaenbHbIil yroi mojgHoro
BHYTpEHHETo oTpakeHus. JlabopaTtopHas
pabota Ne5 «M3mepenue mokasarens
MPEIOMIICHUS CTEKIIa»

JIunssl. [TocTpoenue n300pakeHuil B TUH3E.
dopmylia TOHKOH JIMH3bI. Y BEJIMYCHUE

nuH3bl. JlabopatopHas pabora Ne6 1
«HccnenoBanue CBOMCTB U300paskeHUN B

JTUH3aX»

Hucnepcus ceeta. Cll0>KHBIN cOocTaB 0€10ro
cera. L{Ber. JlabopaTopHas pabota No7 1
«HabmoieHre 1ucnepcuy CBeTay.

Wurtepdepenmus crera. Audpakinus cBera.
Judpaxnuonnas pemérka. [lonepeunocts
CBETOBBIX BOJH. [Tossgpu3anus ceera. 1
OnTuueckue MpuOOPsI U yCTPOUCTBA,

yCIIOBHS UX 0€30M1acHOr0 MPUMEHEHUS

I'paHuIBI MPUMEHUMOCTH KJIACCHYECKON

MexaHuKH. [locTynarsl cnenuanbHON TEOpUU
OTHOCUTENIbHOCTH. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U
COKpAILEHUE JITUHBI

OHeprusi 1 UMITYJIbC PEISATUBUCTCKON
yacTuilbl. CBA3b MACChI C SHEPTUEH U
HUMITYJIbCOM. DHeprus rnokos. KonrponsHas
pabota Ne3 mo Teme «OnTuka. OCHOBBI
CIIELUAJILHOM TEOPUU OTHOCUTEIILHOCTH.
3auet Ne3

8 47-49, 3anaun
c.186

8 50-52, 3amaun
c.202

§ 53

§ 54-60

§ 61-63

§ 64-65



20

21

22

23

24

25

®otonbl. Dopmyna [1nanka. DHeprus u
uMIyasc potoHa. OTKpPHITHE U UCCIIEJOBAHHE
dotoaddekra. OnbiTe A. I'. CTonerona.
3akonsl oTodhdekra. YpaBHeHue
OitamreitHa 11 porodddexra. «KpacHas
rpanuna» Gorordpdexra

JaBnenue cBera. Onwitel [1. H. JIeOenena.
XuMHueckoe IeHCTBUE cBeTa. TexXHHuUecKue
YCTPOMCTBA U MPAKTHYECKOE PUMEHEHHUE:
dboTo3eMEHT, HOTOIATYMK, COJTHEUHAS
OaTapesi, CBeTOIMO]T

Mogaens atoma TomcoHa. OnBITEI
Pesepdopna no paccesHuIo 0-4yacTHLI.
ITnanerapnas moaens atoMa. Iloctynarel
bopa

W3nyyenue u norsouieHue GoToHOB MPH
Iepexo/ie aTOMa € OJAHOIO YPOBHS SHEPIUU
Ha Apyrou. Bunsl ciekTpos

BonHoBEIe cBoiicTBa yacTuil. BomnHEI e
bpoiinsa. KopnyckylsspHO-BOTHOBOW TyaIU3M.
CroOHTaHHOE U BBIHYXKJIEHHOE U3JTyueHHe.
OTKpbITHE PATMOAKTUBHOCTU. OMBITHI
Pesepdopna mo onpenenenuto cocraBa
PaAMOAaKTUBHOIO U3JIy4EHUS

CsoiicTBa anb(a-, 6era-, raMmma-u3Iy4eHuUs.
Bnusinue pagnoakTUBHOCTH Ha KUBbIE
oprau3Mel. OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnaj. DIeKTPOHHBIH U
NO3UTPOHHBIN OeTa-pacnaj. ["amma-

8 69-71, 3amaun
c.271

§72

§ 74-75

§ 66-68

§71,82,87

878,83



26

27

28

29

30

31

U3Iy4CHUE

OHeprus cBA3M HyKJIOHOB B sipe. SlnepHbie
peakumu. SnepHsiit peaktop. [Ipodiaemsr,
IIEPCIEKTUBBI, YKOJIOTUYECKUE ACTIEKTHI
AJIEPHOMN SHEPIETUKH

DyieMeHTapHbIe YacTullbl. OTKPBITHE
no3uTpoHa. MeTo/1bl HaONII0IeHUS U
PErucTpanyu 3JIEMEHTAPHBIX YaCTHLI.
Kpymisii cron «®yHaameHTaabHbIe
B3anMoelicTBrs. EqMHCTBO usndeckoi
KapTUHBI MUPa»

Bun 3Bé3mHoro Heba. Co3Be3nusi, SpKue
3Bé3[[BI, IIJTAHETHhI, UX BUAUMOC NBUXKCHUC.
Conneuynast cucrema. Conune. CoaHeynas
AKTUBHOCTHD. I/ICTOLIHI/IK 3H€pFI/II/I COJ'IHIIa 158
3BE3/T

3BE3/1bI, ©X OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/1bI [TIABHOM MOCIEAOBATEILHOCTH.
Bryrpennee ctpoenue 38¢31. CoBpeMEHHBIE
MIPEJICTABJICHUS O MIPOUCXOKICHUU H
sBosrory COJIHIIA U 3BE3NT

Mneunsii [Tyte — Hama ["anakTuka.
[Tonoxenue u auxenue ConHia B
I"amaktuke. 'anakruku. YEpHbIE OBIPHI B
aapax ranaktuk. Beenennas. Pa3Oeranue
ranakTuk. Teopus bonblioro B3psiBa.
PenukroBoe n3nyyeHue. MeraranakTuka.
Hepeniennsie npobiaemMbl aCTpOHOMUU

Kontponbnas padota Ne4 o Teme

§ 80,89-94, 3amaun
c.307

8 86

§99-101

§ 102-105

§ 106-109

ITosTop. § 99-109



32

33

34

«DNEMEHTBI aCTPOHOMHH U aCTPO(YUZUKIY.
3auet Ne 4

Ob6o6maromuii ypok. Pois pusuxu n
aCTPOHOMHUH B IKOHOMHUYECKOMH,
TEXHOJOTMYECKOM, COITMAILHON M D THUECKOH
cdepax AesITeTLHOCTH YeIIOBEKA

O6o6matromuii ypok. Poibs u mecto pusuku u
ACTPOHOMHUH B COBPEMEHHON Hay4YHOH
KapTUHE MHpa

O6o6maromuit ypok. Poib ¢pusnyeckoii
Teopuu B (POPMUPOBAHUHU TIPE/ICTABICHHH O
buznuecKkoil kapTuHe MUpa

O6o6maromuii ypok. Mecro pusudeckoi
KapTHUHBI MUPA B 001IEM PsATy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJCTaBICHUH O
pupoje

PesepBHBI ypok. MarHuTHOE 110J1€.
DNeKTpOMarHuTHAs WHIAYKIIHS

Peseprubriit ypok. Ontuka. OCHOBBI
CIeNUaIbHON TEOPUU OTHOCUTEILHOCTH
Pezepuslit ypok. KBanroBas ¢usuka.
DNEeMEHTHI aCTPOHOMUU U acTpOPU3NKH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

34

Crp. 408-412

Crp. 408-412

Crp. 408-412

Crp. 408-412

Crp. 408-412

Crp. 408-412

Crp. 408-412






TeMbl 1JIs1 CAMOCTOSITEJILHOIO H3YYCHUHA IIPEAMETA dusuka

(11 knacce)
KoJ-Bo yacoB 1J1s1
Ne
Tema CaMOCTOSITEJIbHOTO
n/n
U3y4eHust
Paznea 1. JIEKTPOJANHAMUKA 6
Maznummnoe none. IneKmpomazHUmMHAA UHOYKYUA 6
1 ITocTosiHHBIE MarHUTHI M UX B3auMoOAeHcTBHE. MaruuTHoe nosie. Bekrop MaruuTHON MHAYKUuU. JInHNN 1
MarHMTHON MHIyKLIUU
2 | MarnuTtHoe 1ose npoBoaHuKa ¢ TokoM. OnbIT Dpcrena. BzaumoneiicTBre IpoOBOIHUKOB € TOKOM. 1
3 JleiicTBre MarHUTHOT'O NOJISl HA MPOBOJHUK ¢ TOKOM. Cuina Ammnepa. [leficTBue MarHUTHOTO IMOJI Ha 1
JBIDKYIYIOCS 3apshkeHHYo yactuily. Cuina Jlopenna. Pabora cuinel Jlopeniia
4 OnexTpoMaruuTHas uHAyKLUA. [Totok BekTopa MarauTHON nHAyKUnu. 31C nHAYKINU. 3aKOH 1
JJIEKTPOMArHUTHOM MHAYKIMU Papajes.
WnnykruBHoCTh. SIBnenue camonnaykunu. 1C caMOMHIYKIIMK. DHEPIHUsl MArHUTHOTO MOJISL KaTYIIKH C 2
5 | TokoM. DieKTpoMarHuTHoe nojie. TexHuueckre ycTpoicTBa U X MPUMEHEHHE: TOCTOSHHbBIE MarHUTHI,
AJIEKTPOMArHUTHI, AIEKTPOIBUraTelb, YCKOPUTENIHN 3JIEMEHTAPHBIX YacTUILl, THAYKIHOHHAS 1eYb
Paznen 2. KOJIEBAHUSA U BOJIHBI 11




Mexanuueckue u dNNeKmpomazHumHbvle Kolebanusn

CBoOoHBIC MEeXaHHUECKUE KoeOanus. ['apMoHudeckre konebanus. Y paBHEHUE TAPMOHHUECKUX
konebanuii. [IpeBpaiienue sHepTrum.

Konebarenbupiit KOHTYp. CBOOOIHBIC AIEKTPOMArHUTHBIC KOJIEOAHUS B UCATLHOM KOJIeOaTeThbHOM
KOHTYpe. AHAJIOTUs MEXKTy MEXaHUYECKHUMH U JICKTPOMAarHUTHBIMU Kosiebanusmu. @opmyrna TomcoHa.
3aKOH COXpaHCHHS SHEPTUHU B UACAILHOM KojiecOaTebHOM KOHTYpe. [IpeacTaBieHne o 3aTyXarnmx
KosieOaHusX. BIHYXIeHHbIE MeXaHUYeCKKe KoyieOanus. Pe3oHanc. BeIHY X IEHHBIE 3JICKTPOMAarHUTHBIC
KoJe0aHus

Ilepemennsbiit Tok. CHHYyCOMJAJIBHBIN IEPEMEHHBIN TOK. MOIHOCTD IEPEMEHHOIO TOKA. AMIUIUTYIHOE U
JeiCTBYIOIIEee 3HaUEHHE CUIIbI TOKa U HarpsbkeHus. Tpancopmarop. [IpousBoacTso, nepenaya u
noTpeOIeHne SIEKTPUIECKON SHEPTHH. Y CTPOHCTBO U MPAKTHUECKOE TIPUMEHEHHE dIIEKTPUIECKOTO
3BOHKa, F€HepaTopa MepeMEHHOr0 TOKA, IMHUH 3JIeKTpoIepeiad. DKOJIOTUYECKUE PUCKH ITPU
IIPOU3BOJICTBE MEKTPOIHEpIrun. KynbTypa HCIIOIB30BaHus JJIEKTPOIHEPTUH B IIOBCETHEBHOM JKU3HU

Mexanuueckue u IIEKMPOMACHUNHbLE 60/IHbL

MexaHn4uecKue BOJTHBI, yCIOBHS pacnpoctpanenus. [leproa. CKOpOCTh pacripoCTpaHeHHS U ITHHA
BoJIHBL. [lonepeunslie u Mpo1oybHbIE BOJIHBL. 3ByK. CKOpOCTh 3ByKa. I poMKOCTh 3ByKa. BricoTa TOHa.
TemOp 3ByKa

10

QHCKTpOMaFHI/ITHBIC BOJIHBI, UX CBOMCTBaA U CKOPOCTh. [Ixama QJICKTPOMArHUTHBIX BOJIH. HpI/IHI_II/IHBI
PaaruoCBA3U U TCICBUIACHUA. PazButue CpCACTB CBA3H. Pagnonokanus

Onmuka

11

[IpssMOnMHENHOE pacIIpOCTPAHEHUE CBETA B OJHOPOAHOM cpene. Toyeunslli HCTOYHMK cBeTa. JIyu cBera.




OTpakeHue cBeta. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoenue n300pakeHi B IIIOCKOM 3epKaje

IIpenomnenue ceera. [lonHOE BHyTpeHHEE OoTpaxeHue. IIpenenapHblil yromi oJaHOro BHyTPEHHETO

12

OTPAXKECHHUS.
13 | JIunssl [TocTpoenune nzobpakenuii B inH3e. Dopmysia TOHKOW JTMH3bI. Y BEJIMUCHUE JTUH3HI.
14 | ducnepcus ceera. CoxHbIN cocTaB 6eoro csera. Lger.

Paznea 3. OCHOBBI CIIEHUAJIBHOU TEOPUU OTHOCUTEJIBHOCTH
OcHoebl cneyuanbHoll meopuu OMHOCUMENbHOCHU

15 I'paHuIIbl NPUMEHUMOCTH KJIaccu4eckoi MexaHuku. [locTynaTsl cienuanbHON Teopuu

OTHOCUTEJIbHOCTU. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKpAIlEHUE JIUTHHBI
16 | DHeprust U UMIYIBC PENATUBUCTCKOM YacTUIbl. CBS3b MAcChl C YHEPTUEH U UMITYITECOM. DHEPI U TTOKOSI.

Paznen 4. KBAHTOBASA ®U3UKA
Dnemenmol K6AHM OGO ONMUKU

®otonsl. opmyna [Inanka. DHeprus u umnyibe GotoHa. OTKpBITHE U HccaenoBanne GoTodpdekra.
17 | Omeitel A. T'. CroneroBa. 3akonsl potorddexra. YpaBHenue DitHIuTeHa 1151 poTosdpdexra. «KpacHas

rpanuta» Gotodddexra
18

Hasnenue ceeta. Oneitel I1. H. JleGeneBa. Xumuueckoe neiicTBue cBera. TeXHUUECKHE YCTPOHUCTBA U




MPaKTUYECKOe MPUMEHEHHUE: (POTOINEMEHT, (POTOAATUHK, COTHEYHAsI OaTapest, CBETOANO/

Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pezepdopaa mo paccesnuto a-yactuil. [InanerapHas Mojens aToma.

19
[Toctynater bopa

20 W3ny4enue u nornoiieHue GOTOHOB MPH NEPEXO0JIe aTOMa C OJHOTO YPOBHS dHEPrUM Ha pyroil. Buel
CIIEKTPOB

Amomnoe a0po

Bonnosele cBoiicTBa yactull. Boansl ne bpoitns. KopnyckynsipHo-BosiHOBOH gyanu3M. CHOHTaHHOE U

21 | BeiHYXAEHHOE n3nydeHue. OTKpbITHE paguoakTuBHOCTH. OnbIThl Pe3epdopaa mo onpeneeHuio cocraBa
PaaMOaKTUBHOIO U3TyYEHUS
CsoiicTBa anb(a-, 0era-, ramMmma-u3inydeHus. BiausHue paaroakTHBHOCTH Ha KUBbIE OPTraHU3MBI.

22 | OTkpeITHE IPOTOHA U HEWTpOoHA. M30Tombl. Anbda-pacnan. DneKTpOHHBIN U TO3UTPOHHBIN OeTa-pacta.
l'amma-u3nydenue

93 DHeprus cBsA3M HYKJIOHOB B siipe. SlnepHbie peakuuu. Snepusiil peaktop. [IpoOnembl, nepcreKTUBEL,
9KOJIOTUYECKHUE ACTIEKTHI SIIEPHON SIHEPTeTUKHI

24 OnemeHTapHble YacTULlbl. OTKpBITHE TO3UTPOHA. MeTo1bl HAOIIOACHUS U PETUCTPALIUU dJIEMEHTaPHBIX

YacCTHII.

Pazgen 5. JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU

Inemenmut acmponomuu u acmpo¢u3ul<u




Bun 3Bé3nHoro HeOa. Co3Besaus, sipkue 3BE3bI, TUIAHETHI, UX BUIUMOE IBHKeHHE. CoTHEUHas: CUCTEMA.

25 1
Connue. Conneunas akTUBHOCTh. Mctounuk sneprun CoHIa U 3BE37
26 3BE371bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI NIABHOM MOcCie10BaTeIbHOCTU. BHyTpeHHee cTpoeHne 1
3B€31. CoBpeMEHHbIE NPEACTABICHUS O IPOUCXOKICHUM U 3BoJroLMK ColHIA U 3BE3]T
Mneunsiii [Tyte — nama [Nanaktuka. [lonoxxenne u npuxenue Connua B ['anakTuke. ['anakTuky.
27 | Uépuble npIpbl B sapax ranakTuk. Beenennas. Pa3oeranue ranaktuk. Teopus bonbiioro B3pbiBa. 2
PenukroBoe nznyuenue. Meraranaktuka. Hepemmennsle npo0sieMbl aCTPOHOMUU
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE 3
Ooboowarowee noemopenue 3
28 Posnb ¢pu3uKN ¥ aCTPOHOMHM B SKOHOMHUYECKON, TEXHOJIOTMYECKOM, COLIMAIbHOM U 3THYECKOH cepax 1
JESATEIIbHOCTH YEJIOBEKA
29 | Ponp 1 MecTo pU3HKH M aCTPOHOMHUH B COBPEMEHHON HayJYHOU KapTHHE MHUPa 1
30 | Ponb usmueckoii Teopur B GOPMHUPOBAHNY TIPEICTABICHUH O PU3MUECKON KapTHHE MHpa 1
HTOIO 34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. ®usuka. 10 knacc: yueb. s 061eo0pazoBat. opranusaiuii: 6a30BbIi U
yray6n. yposuu / I'.S.Msxkuies, b.b.byxoBues, H.H.Cotckuit; mox pen.
H.A.ITapdenTtbeBoil. - 7-¢ uzn.- M.: [Ipocsemenne, 2020. — 432 c.: ui. —
(Knaccuueckuii kypc).

2. ®usmka. 11 xmacc: yue6. mist o0meodpazoBar. opraHu3anmii: 6a30BbIN U
yray0a. yposuu / I'.S.Mskuies, b.b.byxosues, B.M.Hapyrun; nox pexa.
H.A.IlapdentbeBoit. — 8- uzna. - M.: [Ipocsemenune, 2020. — 432 c.: [4] 1. u.
— (Knaccuueckuii Kype).

3. PoimkeBuy A.I1. CoopHuk 3ama4 o ¢usuke s 9-11 kimaccoB cpennen
mkossl.- M.: [IpocBemenue, 2018.

4. CoopHuk 3aaa4 1o ¢usuke: 1ig 9-11 ki1, obieoOpa3zoBar. yupexxaeHuii /
Cocr. I'. H.Cremanoga. - 2-e uzn.- M.: [Ipocsemenue, 2018.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. ®uzuka. Pabouune nporpammsl. [IpenmeTHas nHUsS y4eOHUKOB CEPUH
«Knaccuueckuit kype». 10—11 knaccel : yue0. mocodue i 001eoopa3onar.
opranuzanuii : 6a3oBsiii u yriyosn. ypoau / A. B. Illatanuna. — 3-e m3a. —
M. : [Ipocsewenune, 2021. — 91 c.

2. ®uzuka. 10 kimacc: yue0. st o01eoopa3oBat. OpraHu3anii: 0a30BbIN 1
yray6n. ypoau / I'.SI.Msxkumes, b.b.byxosues, H.H.Corckuit; mon pen.
H.A.IlapdentbeBoii.- 7-e uzn.- M.: Ilpocemenue, 2020. — 432 c.: ui. —
(Knaccuueckuii Kypc).

3. ®usmka. 11 kmacc: yue6. nis o0meobpazoBar. opraHuzaimii: 60a30BbIN U
yray6:. ypoBuu / I'.Sl.Mskuies, b.b.byxosues, B.M.Hapyrun; nox pen.
H.A.IlapdentbeBoii. — 8- uzna. - M.: [Ipocsemenune, 2020. — 432 c.: [4] 1. ui.
— (Knmaccuueckuii Kypc).

4. duzuka. [loypounsle pazpadbotku. 11 kmacc: mocodbue 115 o0eoOpa3oBar.
opranuzanuii / 0. A. Caypos. - M.: [Ipocsemenne, 2020. — 263 c. —
(Knaccuueckuii Kypc).

5. PeimkeBuy A.Il. COopHuk 3anau o gusuke 1y 9-11 kiiaccoB cpenneit
mkosbl.- M.: TIpocBemienue, 2018.

6. Mapon A.E. ®usuka. 11 knacc: yueOHo-meroanueckoe nocodue / A.E.Mapoms,
E.A.Mapos. - 3-e u3z., crepeotn. - M.: Jlpoda, 2018. - 127c.

7. CoopHuk 3amad o ¢usuke: mig 9-11 ki, oGmieoOpa3zoBar. yupexaeHuid /
Cocr. I''H.Cremanoga. - 2-e uzn.- M.: [Ipocsemenue, 2018.



U P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. bubaunoreka LIOK https://m.edsoo.ru/

2. Equnas xomnekius DOP http://school-collection.edu.ru/



https://m.edsoo.ru/ff0d1784
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