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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 YypOBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUI K pe3yJbTaTam
OCBOCHHMsI OCHOBHOUM 00pa3oBaTeIbHON Mporpammsbl, mnpeactaBieHHbx B OI'OC
COO, a Ttakxke c ydy€roM (QenepalbHON paboyeil MporpaMMbl BOCIHUTAHUS U
KOHLEMIIUKA TpernojiaBaHusl yuyeOHoro mnpeamera «Pusnka» B 00pa3oBaTENbHBIX
Opra"u3anusx Poccuniickon denepanum, peann3yoIuX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOrPAMMBI.

Conepxxanue mporpamMmbl 10 (U3MKE HANpaBiIeHO Ha (QOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHupa oOyuawomuxcs 10-11 xmaccoB mpu
oOyueHuu ux Qu3nke Ha 0a30BOM ypPOBHE Ha OCHOBE CHUCTEMHO-AESITEIbHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, IPEAMETHBIM M METANpPEIMETHBIM pPE3yJbTaTaM
oOy4eHMs, a TaKKe€ YYHMTHIBAET HEOOXOJMMOCTh pealu3alud MEXIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAyYHbIMM YYEOHBIMH IpeaMmeTamu. B Heil
OTIPE/IETISIOTCS OCHOBHBIE LIEIM U3Y4YEHHUs (PU3UKU HAa YPOBHE CPEIHEro OOLIeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJbTaThl OCBOECHUS Kypca (DU3UKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o Qpu3MKe BKIFOYAET:

e IUIAHUPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca GU3UKHU Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTAThI 10 roj1aM 00yUEHUs;

e cojepkaHue yueOHoro npeamera « @u3nkay 1mno rogaM oOydeHwusl.

duzuka Kak Hayka O Hambosee OOHIMX 3aKOHaX MPUPOJBI, BBICTyMHas B
KayecTBEe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHui 00 okpy»karoeM mupe. LIKoabHBIA Kype GU3NKH — CUCTEMOOOPA3YIOLIHI
JUISL €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3UUECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SIBJICHWN, HM3y4aeMbIX XWUMHUCH, OHMOJIOTHEH,
dbu3nyeckoir reorpadueld W acTpoHOMHeEH. lcronap3oBaHME U AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUWA  ONpeeNseT XapakTep U Pa3BUTHUE
pa3HOOOpa3HbIX TEXHOJOTHMH B cdepe DSHEPreTHKH, TPaHCIOpPTa, OCBOEHUS
KOCMOCA, IOJIy4YEHUS HOBBIX MAaTE€pHAIOB C 3a/JlaHHBIMU CBOWCTBAMHU WU JIPYTHX.
N3ydyenne (Pu3MKM BHOCUT OCHOBHOW BKJIaJA B (POPMHUPOBAHUE E€CTECTBEHHO-
HayYyHOW KapTHHBI MHMpa OOydwaromuxcs, B (pOpMHpOBAaHHE YMEHHH NPUMEHSTH
HAy4YHbIA METOJI MO3HAHMSI PY BBITIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca ¢u3WKu IS ypOBHS CpeaHero oOmiero oOpa3oBaHMS
MOJIOKEH PpAX HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLUIIBI €ro
OCTPOECHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISETCSA JIOTHUECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOM (DU3HUKHU.

Hoes cenepanusayuu. B CcOOTBETCTBUM € HEW Marepuan Kypca (U3UKA
o0beMHEH BOKPYr (Qu3nueckux Teopud. Begymmm B Kypce sBIsSeTCs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanuss mnpeanonaraeT HMCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAa (DU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢u3uKku ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKHUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpaenennocmu. Kypc ¢Gu3uku mnpeamnoiaraet
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTHYECKUX TPHUIIOKCHHM
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuszayuu peanusyercss MOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJIEp>KaHUsl, TMOCBSMIEHHBIX OJKOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHKUA M TEXHOJOTHUW, a TaKKe OOCYKICHUS
po0JieM palioOHATBHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€30MacHOCTH.

CrepxHEBBIMHU JJIEMEHTaMHU Kypca (PH3UKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUYECKUE TEOpHH ((POPMHUpPOBAHUE MPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3NUYECKON TEOPUH, POIH (PYHIaMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O TMPUpPOJAE, TpaHUIAX
MPUMEHUMOCTH TCOPUH, IS OINUCAHWUSA €CTECTBCHHO-HAYYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]e
BCEro 3a CU€T OpPraHU3allid SKCIEPUMEHTAIBHOU NEATEbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOMIWN CIIMCOK YYCHHYECKHUX
NpaKTUYECKUX padoT. BhijeneHrne B yka3aHHOM IE€pedHE JIabOpaTOpHBIX padoT,
OPOBOAMMBIX [ KOHTPOJSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMHU
00pa3oBaTEIBLHOIO TMpOoIecca MCXOJd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUSI U
ocHameHuss kaOmHera Qusuku. Ilpm »dTomM obecrieumBaeTcsi OBJIAJICHHUE
OOyYarONIMMHUCS YMEHUSIMU TPOBOJUTh KOCBEHHBIE W3MEPEHHUS, HCCIECIOBAHMUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH W TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bonpmioe BHUMaHWE yAENSETCA PENICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM AJia pacd€THBIX 3a/7ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJjaHHON (PH3MYECKON MOJIETBIO, TTO3BOJISIONINE TPUMEHATh U3YYSHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jiesia Kypca, TaK W WHTETPUPYs 3HAHHS W3
pasHbIX pa3nenoB. [ kayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJjaHUs Ha
OoOBsSICHEHHE TPOTEKaHUS (U3MUYECKHX SBJICHUH M IPOIECCOB B OKPYKAIOIICH
KU3HU, Tpelyrolue BbIOOpa (U3NYECKOW MOJENnu g CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CIeUeHUI0 Y4eOHOTOo Ipolecca 0a30BbIi ypOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpeMETHOrO0 KaOuHeTa (U3WKK WM B YCJIOBHUSIX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAY4YHOro IMKJiIa. B xaOuHeTe (U3MKHU JTOJDKHO OBITH
HeoOXxoauMoe J1abopaTopHoe 0OOpyJOBaHUE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpamMme 1o (U3NKEe YUCHUYECKHX MPAKTUYECKHX PaboT W JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOCCIEYMBAET ITOCTAHOBKY
MEPEUNCIICHHBIX B MporpaMMe 10 (GU3WKE KIIOYEBBIX JIEMOHCTpAIui IS
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW M  TPOILECCOB, OMIHUPUYECKUX |
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJI0OBaHHUE Il YUYEHHUECKUX TMPAKTUYECKUX padboT
dbopmupyeTCcss B BHAE TEMAaTHYECKUX KOMILUIEKTOB M OOECIIEYMBACTCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX OOydYalmmMXca. TeMaTH4ecKne KOMIUICKTHI
71a60paTOPHOTO O00OPYAOBAHMS JOJKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTCPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX JTaAOOPATOPHUI.

OCHOBHBIMHU TIEJIIMH U3y4eHUS PU3HUKHU B 00IIEM 00pa30BaHUU SBIISTFOTCS:

e (QopmMupoBaHue HHTEpeca M CTpEeMJICHHUS OOYy4YalOIIMXCA K HAy4YHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE HMX HHTCIUICKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (DOPMUPOBAHHE
MCCJIeI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHUS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHHEM
(bu3NYeCKUX 3HAHUHN U HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHue mpeaCTaBICHUNA O poNM (PU3UKH JJIs PA3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHre ATuX 1eneld 00ecreurnBaeTcsl pelieHueM CIIeIyIomuX 3a1a4 B

npolecce u3yYeHus: Kypca GU3MKU Ha YPOBHE CPEIHEro 00I1Iero 00pa3oBaHus:



e TmpuoOpeTeHne  CUCTEeMBl  3HaHUH 00  o0mmx  (u3UYecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

e (QopMupoBaHuME yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHWUS IS
oObsicHeHUs (PU3MYECKUX SBJICHUHW B TMPUPOAEC W IS TNPUHATHUSA
MPAKTUYECKUX PEIIEHUHN B TOBCEAHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pEIIEHUs Pa3IUYHbIX 337a4 C SBHO 3aJaHHOMN
bu3nYecKoil MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3faHue pU3NUECKor MOJEIH, aIeKBATHON yCIIOBUSAM 3a/1a4H;

e TOHMMaHUE (U3NYECKUX OCHOB U TPHUHIMUIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAOUTYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IJIAHUPOBAHHS U TPOBEICHUS
(U3MYECKNX SKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTaluu HHQPOpMaIuH,
OIPEJENICHHS TOCTOBEPHOCTHU MOJIyYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIIOBHM ISl PA3BUTUS YMEHUW MPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOM IEATETLHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEZIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipeanaraempiii B mporpamMmme Mo (QU3MKE TMepeyeHb Ja0OpaTOPHBIX WU
MPAKTUYECKUX PAOOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTEIh JEJIaeT BBHIOOP
MPOBEJEHUS J1a0OpaTOPHBIX pabOT U OMNBITOB C YYETOM HWHIUBUAYAIbHBIX
0COOEHHOCTEH 00yUarOImUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NO3HAHUS

®usuka — Hayka O mpupone. HaydHple METOIBI MO3HAHMS OKPYXKAOIIETO
Mupa. Posb DOKCriepuMeHTa M TEOpUM B IpOLECCE IO3HAHUA IPUPOJBL.
DKCIIepUMEHT B (pU3HKeE.

MopnenupoBanue (U3MUYECKUX SIBICHUNA M mpoueccoB. HayuHble TUMOTE3bI.
®duszuveckre 3aKOHbI U TEOpPHH. | paHHIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb n MecTto Qu3uku B GOpMUPOBAHMU COBPEMEHHOW HAay4YHON KapTHHBI
MHpA, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble u IUQPPOBbIE H3MEPUTENIbHbIE MPHOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

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

ITepemernienne, CKOpoCTh (CpeaHsE CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTe€pUalibHOW TOYKH, UX MPOEKIMM Ha OCHU CHUCTEMBI KOOpIMHAT.
CnoxeHue nepeMeleHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpPsSMOJUHEWHOE JBIKeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHMS, NYTH H NEPEMEIICHUSA
MaTepuaJbHON TOYKU OT BPEMEHH.

CBoOoaHOE nazieHue. Y CKOpeHne CBOOOIHOTO MaJIeHUs.

KpuBommnHennoe  nBukeHue. J[BUKEHHE  MaTepUallbHOW TOYKM IO
OKPYHOCTH C IMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepron u wactora obparnienus. LleHTpocTpeMuTeNIbHOE YCKOPEHHE.

TexHuyeckne yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JBH>KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC NEpEaadu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBIKCHUSL.

[IpeoOpa3zoBaHue JBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3Mepenune yckopeHust CBOOOHOTO MaAeHuUs.

Hanpapnenue cKOpocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yuyeHne HEpaBHOMEPHOTO JABHMXKEHHUS C LIEJBbIO ONPEIEIICHUS MTHOBEHHOU
CKOpPOCTH.

UccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, HPOWIEHHBIMU TEIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TNIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuenue ABuxKeHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
IUI MaTepUaabHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHraabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (moxosi, ckoyibkeHus1, kadenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUS U cuiia TpeHus: nokosa. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS MPU IBUXKECHUU TEJa B KUJKOCTU UIIU Ta3e.

[TocTynarensHO€E U BpalaTeIbHOE IBUKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTEJIBHO OcH BpaumieHus. I[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: MOAIMIHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBenue nHEpUUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTaJICHHUH.

CpaBHeHUME CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUA.

VYcnoBust paBHOBeCHs TBEPAOro Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3Iie, oT ux aedopMaliyi.

HccnenoBanue ycloBHM pPaBHOBECHS TBEPAOrO TEJNA, HUMEIOLUIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus ¢ MexaHuke

Nmnynbe MarepuaqbHOM TOYKH (Teia), CUCTEMbl MaTepUabHBIX TOYEK.
Nmnynbc cuiibl M1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCA.
PeakTtuBHOE ABMKEHUE.

Pa6ora cuiabl. MOITHOCTD CHITHL.

Kunernueckass sHepruss MarepualbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUH.

[ToTenumnanbHas SHEprusl. [ToTenuuanbHast SHEprus YIpyro
neOopMUpPOBAaHHOM  TIPYXKHWHBI.  I[loTeHIManbHAas  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3EMIJIU.

IToTenumanbHbIC u HEINOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKONW HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOU SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCcTpoWCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYXUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBMIKEHHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHN B KUHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHWEM MEXaHMYECKON SHEepruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paszpnes 3. MouiekyisipHasi (pU3NKa U TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSL YaCTUIl BewlecTtsa. MoOJenn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPABIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJekyll. KonunyecTBo BemectBa. [locTosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remmneparyp
Llenscus.



Mopens  upeanpHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpHM HJIEabHOTO ra3a. AOCONIOTHas TemIeparypa Kak Mmepa
CpEIHEM KWUHETUYECKOW DSHEPrMHU TEIJIOBOrO JABMKEHHMsA vactul rasza. [llkana
temneparyp KensBuna. I'a3oBble 3akoHBI. YpaBHeHue MeHneneeBa—Knanenpona.
3akoH JlanbroHa. M30mponeccsl B UAECATBHOM ra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM
BemnecTBa. ['paduueckoe mnpeacTaBIeHUE H3OIMPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OpTaHUYECKUX COECTMHEHUN.

OnbiTel 10 MU PYy3UN KUIAKOCTEH U Ta30B.

Mopnenb 6pOyHOBCKOTO ABUKECHHUS.

Mogaens onbita LlTepHa.

OnpIThI, JTIOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS MJICaJbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK]Ty TapaMETPAMU COCTOSIHUSL Pa3peKEHHOT0
rasa.

Tema 2. Ocnogvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEeHHssI dHEPIUs TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHeHus. KommyecTBo Temnotsl U padbota. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  MJAEAJIBHOro  ra3a. Buael  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IeIbHas TEIJIOEMKOCTh BEIECTBA.
KonudecTBo TemIoThl IpH TEIionepeaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKHU.
[IpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. I['padudeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh IPO1IECCOB B MIPUPOJIE.

TermmoBble  MammHbl.  [IpuHOMIBI  AEUCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBanust SHEpPruM B TEIIOBBIX MamuHax. KoadduimeHt mnose3Horo
neiictBus TteroBo mammubl. [{ukn KapHo m ero ko3dduimeHT mosie3Horo
JEHCTBUSA. DKOJIOTUYECKHUE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuyeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CTOpaHMUsl, OBITOBOM XOJOAUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW J3HEpPruM Teja IMPU COBEPIICHUH PabOTHI: BBUIET
npoOku u3 OyTBUTKM TIOJ JIEWCTBHEM CKAaTOro BO31yXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUIECOIEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEpPruu (TeMIiepaTyphbl) Tea Ipu Terlonepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3AYILIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEII BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammusie cocmoanusn eeuwecmea. Dazoevie nepexoovl

[TapooOpazoBanue U KoHneHcalus. Vcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXXHOCTh BO3Ayxa. HacwlllleHHBbIH map. YaelbHas TeImioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBJICHUS.

Teépnoe Teno. Kpucrainmuyeckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctayioB. Kuakue kpuctauibl. CoBpeMeHHbIE Marepuanbl. [lnaBieHue u
KpUcTaJTM3anus. Y ieabHasl TerioTa miaBienus. Cyonumanusi.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuueckne yCTpONCTBa M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJIYyUYCHHUS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEepPUalOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MTAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBanus U MIaBJIeHUST KPUCTAUIMYECKOTO BEIIIECTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonivl

N3mepeHre 0THOCUTENBLHON BIIaXKHOCTU BO3yXa.

Paznen 4. DjekTpoauHAMHMKA
Tema 1. Inekmpocmamuka
OnexTpuzaumst Tell. OJEeKTpUYecKHil 3apsan. J(Ba Buaa 3IEKTpHUYECKUX
3apsA0B. IIpOBOOHUKH, IOURJIEKTPUKU M TOJYNPOBOJAHHMKU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH KynoHa. To4euHbIN 3JIEKTPUUECKHAN 3apsI.
Onextpuueckoe mnose. Hampsok€HHOCTh 3nekTpuyeckoro mnons. [lpuHinmn



CYHEPHO3ULIUNA DIEKTPUYECKUX Iosien. JIMHMKM HAnpsyKEHHOCTH JIIEKTPUYECKOTO
HOJIAL.

Pabora cun  anektpoctatmdyeckoro  mosis.  I[lorenuman.  PasHocTh
MOTEHIHAIOB. [IpOBOOHMKM M JAMDIIEKTPUKH B  JIIEKTPOCTATUYECKOM IIOJIE.
JludnexkTpuyeckas MpOHULAEMOCTb.

OnekTpoéMKoCcTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
AIIEKTPOMETp, DJJEKTPOCTaTHYECKas 3allUuTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN aIapar, CTPYHUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLNI IEUCTBUSA dJIEKTPOMETPA.

B3aumopericTBre HAANEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTOpa OT IUIOLIAIU
IJTACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAM TOK. YCIIOBUS CYLIECTBOBAHUS DIECKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [locTostHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. Y ICIBHOE CONPOTHUBICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomrHOCTB
ANEKTPUUYECKOTO TOKA.

DNEKTPOJABWXKYILASA CHJIA U BHYTPEHHEE CONPOTHBIIEHUE HCTOYHUKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpuyecKoi nenu. KopoTkoe 3aMbIKaHueE.

DOnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BaKyyMe. CBOKMCTBA JIEKTPOHHBIX ITyYKOB.

IToxynpoBOIHHKWY. CobOcTBeHHas 151 IPUMECHAS IIPOBOJAUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—n-niepexoa. [loaynpoBogHIKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciulaBax  JIJIEKTPOJIUTOB.
DIEKTpOIUTUYECKAs JUCCOUMALNS. DIEKTPOIIH3.



DJNeKTpuuecKuii TOK B Tra3zax. CamMOCTOATENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Monnus. [Lnazma.

TexHudyeckre yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP,
BOJIbTMETpP, PEOCTaT, HWCTOYHHKUA TOKa, OAJIEKTPOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN 11O/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CHitbl TOKa U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX NPOBOAHUKOB OT JUJIMHBI,
IUTOLIAAM MTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CmMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

IIpsmoe w3MepeHHe JSIEKTPOABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

HckpoBoii pa3psa M IpOBOJAUMOCTb BO3yXA.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEmaHHOro COEIMHEHUS PEUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmroienue snextpomnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHs B 10 Kiacce ocymiecTBISIETCS €
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBA3CH C KypCaMHM MaTE€MAaTHUKH,
OMOJIOrMH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YYEHUEM METOJOB HAYyYHOI'O
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, runores3a, (uU3MUecKas BEIUYMHA, 3aKOH,
TEOpusi, HAOII0ICHNE, SKCIIEPUMEHT, MOJECIIMPOBAHNE, MO/IENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHMM, JMHEWHas (yHKIHA,
napabona, runep6osia, Ux rpa@uKd U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUH HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonocus: mMexaHudeckoe IBUKEHUE B KMBOW mpupoze, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPENayH, TEIIOBOE PAaBHOBECHE),
ANEKTPUYECKHUE SABIICHUS B KUBOU MIPUPOJIE.

Xumus: JTUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHYECKAS TUCCOIUAINS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHHUE ABIKEHUH C HCTIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpeHUS B TEXHUKE, TOJIIMITHUKN, WCIOIb30BaHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHHKE (pakera, BOAOMET W JpyTHe), ABUTATEIh BHYTPEHHETO
cropaHwusi, mapoBasi TypOMHA, OBITOBON XOJIOJWIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHaioB, B TOM YHCJIE HAHOMATEpPHAJIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYWHBIN IIPUHTED, DIIEKTPOHATPEBATEIHLHBIC IpUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBaHUKA.

11 KITACC

Pa3znen 4. DinekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHas UHOYKYUA

IlocTosiHHBIE  MarHuThl.  B3auMoJEMCTBHE  IMOCTOSIHHBIX  MarHUTOB.
MarnntHoe mone. Bexrop marHuTHOM wuWHAYKUOMH. [lpuHImMn cyneprno3uunuu
MAarHuTHBIX noJyied. JIMHMM MarHuTHOM WMHAYKUWW. KapThHa JWHUNA MarHUTHOM
WHIYKIIMHU T10JI1 MOCTOSTHHBIX MarHUTOB.

MarautHoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKUUAH
MArHUTHOTO TOJISL JJIMHHOTO MPSMOTO0 NMPOBOJHUKA M 3aAMKHYTOTO KOJBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiictBue npoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOIyJib U HalpaBlieHHe. J[BuxkeHre 3apsSAKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM IoJjie. PaGoTa cuisl Jlopenna.

SlBneHne BIIEKTPOMAarHUTHOW HHAYKOMUA. [lOTOK BEKTOpa MarHUTHOU
WHAYKUAHW. OJIEKTPOABIKYINAS CHJIA WHIYKIUMHA. 3aKOH 3JICKTPOMArHUTHOMU
nHayknuu Papanes.

BuxpeBoe »siekTpuyeckoe TmoJie. IDJIEKTPOABWKYIIAs CHJIAa WHIYKIHH B
MPOBOJHUKE, JBHKYIIEMCS TOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHE CAaMOMHIYKUHMH. OJEKTPOJABIKYIIAs  CHIIA
CaMOWHIYKIIUH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHnueckne yCTPOMCTBA M IPAKTUYECKOE TMPHUMEHCHHUE: IOCTOSIHHbBIC
MAarHuThl, JJECKTPOMArHUThI, BJICKTPOJBUTATEb, YCKOPHUTEINU 3JIEMEHTaApPHBIX
YaCTHUIl, UHIYKIIMOHHASI TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIuHWY MHYKIIMY MAarHUTHOTO TOJISI.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3eKTPOMArHUTHOW UHAYKIUH.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBWXKYILEH CHIIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue AelCTBUA MNOCTOSTHHOTO MarHuTa Ha PaMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Paszgea 5. KoJsieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1€0AHUA

KonebGarenbnas  cucrema. CBoOOAHBIE  MEXaHUYECKHME  KOJeOaHUS.
[Mapmonmnyeckue konebanus. [lepumon, vacrora, amrumutyaa u ¢asza kKojeOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTHU4eCKUA MASTHUK. YPAaBHEHHE TAPMOHUYECKUX
koJiebanuii. [IpeBpaiiienre HEPrun Mpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJ€OaHUS B
UJCATHbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHYEeCKUMHU U
ANEKTPOMAarHUTHIMU KoJebanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPI'uM B UJEaTbHOM KOJie0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromux KojaeOaHuaX. BrIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMS.

ITepemennbiii  TOK. CHUHYCOMIANBHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JACHUCTBYIOIIEEC 3HAUYCHUE CHUJIBI TOKa U
HANPSHKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOIICHUE IIEKTPUUECCKOM
SHEPIUHU. DKOJIOTMYECKHE PUCKHU IPU MPOM3BOJCTBE 3IIEKTpo3Hepruu. Kynbrypa
WCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHu4yeckre yCTpOHMCTBAa M IPAKTUYECKOE IPHUMEHEHUE: DIIEKTPUYECKAU
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIUHUU JIEKTPOIIEpeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOAaTeNbHOW CHUCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasiTHHK).



Habmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CB0OOOHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HANPSKEHUST OT BPEMEHU) ISt
AJIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu TOCAEOOBATENBHOM COEAUHEHUM PE3UCTOpPA, KATYIIKU
HMHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPOIEPEaAUH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

UccnenoBanne 3aBUCUMOCTH TIEPUOIA MaJIbIX KOJ€OaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MAacChl Tpy3a.

UccnenoBanne NEepeMEHHOr0 TOKa B 1€MW U3 MOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATyIIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmpoOMazZHUNHbLE 80IHbL

Mexanuueckue BOJIHBIL, yCIOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpocTpaHeHuss M JuiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIE BOJIHBI.
WNurepdepenius u audpaxius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3IYyUYECHUS JIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentauusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)X€HUE, MpEIOMIICHUE, MOJspu3anus, Tupaxius,
unrepdepeniuss. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHUE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBS3U U TENEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAKOLIEN CPELBI.

TexHuyeckre yCTpPOWCTBA M NPAKTUUECKOE MMPUMEHEHHUE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIpPOCTPAHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak ICTOYHHK 3BYKa.

HabGmronenue orpakeHus: ¥ MpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenune natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmronenne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYAOU H
4acTOTOM KOJeOaHUM.



UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
npesioMIIeHHE, Mospu3anus, AU paKius, nHTephepeHITus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. lIpsMmoinHENHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOU cpeae. JIyd cBera. ToyeuHblii ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeTa. [locTpoenue nzoOpaxkeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI MPETIOMIIEHUS CBeTa. AOCOMIOTHBIN MMOKa3aTelNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenesnbHbI yroja IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L{Ber.

ColOuparomie U pacceuBarolue JauH3bL. ToHkas mauH3a. DOKyCcHOE
paccTosiHME M ONTHYECKash cuja TOHKOM nuH3bL. [locTpoeHune m300pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Dopmyna TOHKOW JUH3BI. YBETUYECHUE,
JlaBaeMOe€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. HWurtepdepenmus cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEHIIMOHHOM
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakuuonHas pemeérka. YcCIoBUE HAOIIOIEHUS
[JIABHBIX ~MAaKCUMYMOB TP NaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonapuszanus caera.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOEC IPUMEHEHHE: OYKH, JIyIa,
doToanmapar, TPOEKIIMOHHBINA ammapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKITMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEHOE PpACITPOCTPAHEHUE, OTPAXKEHHE M NPEIOMIIEHHUE CBETA.
OnTuyeckre mpruodOpHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mojelb CBETOBOAA.

UccnenoBanne CBONCTB M300paKEHUHN B JIMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKONa.

Habmronenne natepdepeHny cBeTa.

Habmronenune nudpakiuu ceera.

Habmronenue aucnepcuu cBera.

[TomyyeHnune cnekTpa ¢ TOMOILIBIO MTPU3MBL.

[Tomyyenue cexTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonivl



N3mepenue nokaszaresns NpeIoOMICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3AX.
Habmronenue aucnepcuu cBera.

Pa3znen 6. OCHOBBI cieMAJILHON TEOPUU OTHOCUTEJIbHOCTH
I'panunpl  TPUMEHMMOCTH  KiacCM4yeckod — mexaHuku.  [loctynaTsl
CIICIMAJIbHOM TEOPUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTh MOAYJIS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITECHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpaleHUE
JUTVHBI.
DHEPrusi U UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISTUBUCTCKOW YACTHUIIBI. DHEPIHUs
IIOKOS.

Paznen 7. KanToBas pusuka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBs3u s3Heprun GOTOHA C €ro YaCTOTOW. DHEprus
U UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CToneroBa. 3akoHBI

dboroaddekra. YpapHenue DiHmTerHa 11 pororddekra. «KpacHas rpaHuiia
dhoroaddexra.

JlaBnenue ceera. OnwiThl I1. H. JleGenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue ycTpoiicTBa W MPaKTUYECKOE IPUMEHEHHE: (POTOIIEMEHT,
dboTonaTumK, coIHEUHas OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeIHETO GoTodddexTa.

Cseroauog.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHIL.
[Lmanerapnas moxpens aroma. Iloctynatel bopa. M3nydenue u mornoieHue
(GbOTOHOB TpU TEepexoie aroMa C OJHOTO YpPOBHSI SHEPruu Ha Apyroi. Bumsl
cnekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BosiHoBeIe cBoiicTBa yactuil. Bosubl ne bpoiins. KopnyckyisipHO-BOJTHOBOM
Iy aliu3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHuueckne YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYEHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, n1abopamopnsie pabomul

HaOmronenue imHeyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TamMma-U3ITy4YEHUS.
BnusiHne paanoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anbda-pacnaa. ONEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacnan. [amma-
M3JIy4yeHre. 3aKOH paJuOaKTUBHOTO pacIaja.

DHeprus CBs3M HYKJIOHOB B sifipe. Snepubie cuiibl. [ledexT maccsl sapa.

SAnepnsie peakuuu. Jlenenue u CUHTE3 sEp.

Anepnswiii peaktop. TepmosepHbiii cunTe3. [IpobiieMbl U MEPCHEKTUBHI
AJIEPHON DHEPIETUKH. DKOJOTHUECKUE ACTIEKThI SIACPHON SJHEPTETUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTtoabl HAOIIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMoJieicTBUS. EAMHCTBO (pr3nueckoit KapTHHBI MUpa.

TexHudyeckne yCTpOWCTBA U NMPAKTUYECKOE MPUMEHEHHE: NO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CY€TUMK HOHUBUPYIOLINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbonul

UccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM doTorpadusim).

Pa3zpges 8. JiieMeHTHI aCTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BUTHS acTpoHoMuU. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETH, UX BUIUMOE
JIBIDKCHHE.

ComnHeunas cucremMa.

Connne. ComHeuHasi akTUBHOCThb. McTounuk sHeprum CoyiHIIA M 3BE3L.
3BE3/IbI, MX OCHOBHBIE XapaKTEPUCTUKH. J[parpamMma «CHEKTpaJIbHBIM KJacc —
CBETUMOCTE». 3BE31IBI TJIABHOHM IIOCJIEAOBATEILHOCTH. 3aBHUCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3]l TJIABHOW MOCIIEIOBATEIIbHOCTH. BHyTpeHHEe CTpOeHHE



3B€3/1. COBpeMEHHBIE MPECTABICHUS O MPOUCXOXKICHUHN U 3Bomonuu CoiaHua u
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [Iyte — nama [Nanaktuka. Ilonoxxenue u nBuxenue CoJiHIa B
lNanmaktrke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPBI B sApax
rajgaKkTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue rajakTuk.
Teopus bonbmoro B3peiBa. PenukToBOE U3ydYeHUE.

MacmrabHast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH ISl OTIPE/IeTICHUsI TOJIOKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usi CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3BI.

Habmronenus B Teneckon JlyHbl, uraneT, Mieanoro Ilytu.

O0o0maromuiee NOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIbHON M ATUYECKOU chepax nesTeTbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
M aCTPOHOMHUHU B COBPEMEHHOM HayYHOU KapTUHE MHpPA, POJIb PU3UYECKON TEOPHUH
B (opMUpOBaHMM TPEACTABICHUN O (PU3UUECKON KapTUHE MHpa, MECTO
(bu3nYecKoll KapTUHBI MHUpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX
MPEACTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 Kilacce ocymiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3CH C KypcaMHM MAaTEMATHUKH,
OMoNOTHH, XUMHH, Teorpadru U TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAYyYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, TUmoresa, (u3ndeckas BEIMYMHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3MEPEHHUE.

Mamemamuxa: pemwieHHWE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKUIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMH, NpPU3HAKK MOA00USI TPEyTrOJbLHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUTyp v 00bEMa Tell.

buonocus: »nekTpuyeckue SBICHHUS B JKUBOW MPHUPOJE, KoJieOaTelbHbIE
JIBUKEHUSA B )KUBOMW MPUPOJE, ONITUYECKUE SBJIECHUSA B )KUBOU IPUPOJIE, NEUCTBUE
paanay Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAJUIMYECKOM PEIIETKH, CHEKTPaTbHBIN
aHau3.



leoepagua: wmarHWTHBIE TIONMIOCA 3€MJIM, 3QJIeKW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHHUE 3eMIICTPSICCHUI.

Texnonocus: NWUHUAMA DJEKTPOINEpenady, TEHEPATOp MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHASA T€Yb, pajap, pPaguoONpUEMHUK, TEJIEBU30D,
anTteHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlllapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes..



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenmera «®Pusmka» Ha YPOBHE CpeIHEro OOIIeTo
oOpa3oBanus (0a30BbIN YPOBEHB) JOKHO OOECIICUNUTH JOCTHIKEHUE CIICTYIOTUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHUSI YyueOHOro npeamera «Du3nkay JT0IKHBI
OTpaxaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYarommxcsi PYKOBOJICTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLIECCE PEATM3alUi OCHOBHBIX HAIIPABICHUU
BOCIIUTATEJIbHOM JIEATEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIECHA POCCUHUCKOTO OOIIECTRA;

OPUHATHE  TPAJAMIIMOHHBIX  OOIEYEIIOBEUECKHMX TYMAaHUCTUYECKUX
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIE€SITEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
o0IIIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpPraHU3aIiy;

YMEHHE B3aUMOJICIICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

chOpMHPOBAHHOCTh POCCHMCKOU IpaXJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESATEIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero (u3n4IecKoil Hayke;



5) TPyA0BOI0 BOCIIMTAHUSA:

MHTEPEC K pa3luyHbIM cepaM MpoPecCHOHATLHON AESITebHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IacTH
(U3UKY HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TMYeCKOTr0 BOCIIMTAHMS:

c()OPMHPOBAHHOCTh 3KOJIOTMYECKOW KYyJIbTYphl, OCO3HAHHE TIJI0OAIBHOIO
XapaKkTepa SKOJOTUIECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE IEVCTBUN B OKPYIKAIOLIEN CPEJE HA OCHOBE
3HAHHU LEJIeH YCTOUYMBOIO Pa3BUTHs YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HANpPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKHU;

OCO3HAaHHE IIEHHOCTH HAy4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3y4eHUs (UMK  OCYHIECTBJISATH  MPOEKTHYIO W HUCCIEN0BATEIbCKYIO
NEATENBbHOCTh MHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:
CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh WEMU JCATECIBbHOCTH, 3aJaBaTh IApaMeTpbl M KPUTECPUM HX
JIOCTHKCHMS,
BBIABJISITH  3aKOHOMEPHOCTM W IPOTHUBOPEYMSI B  PacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabaThiBaTh IUTAH PEMICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a MMEIOIIHXCS
MaTEPHUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBHI B JICITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHue e CTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOUEBBIMU IOHATHUSMH M METOAAMHU
(bu3NYeCcKOi HayKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEI0BATENbCKONW U MPOEKTHOU AESITENIbHOCTU
B 0051acTH (DU3UKU, CTTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TOUCKY
METO/IOB peuieHusl 3a/ay (U3MYECKOro COoJepKaHUs, NPUMEHEHUIO Pa3IuYHbIX
METO/IOB ITO3HAHMS;

BJIAJIETh BHUJAMU JIEATEIBHOCTH [0 TMOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpPIpETalli, MPeoOpa3OBaHUI0 M TNPUMEHEHHI0 B Pa3IUYHBIX y4eOHBIX
CUTYallMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATh 3ajady,
BBIIBUTATh TUIOTE3Yy €€ pelIeHHs, HaXOAWTb apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS;

aHANM3UPOBAaTh TIOJYYEHHbIE B XOJE PpEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBbIE 3aJadyll B 00Opa30BaTEIbHOM
JESTENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (U3MKE B TPAKTUYECKYIO O00IacTh
KU3ZHENIEATEITbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTbH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIJ€Th HABBIKAMHU MOJy4YeHUs] UHPOpManuu (U3UUECKOrO COAEpP)KaHUS U3
HMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIbHO OCYUIECTBISATh IOWCK, aHAJM3,
CHUCTEMAaTH3allMI0 ¥ HHTEPIpeTalni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
IpEeJICTaBIICHNUS;

OLICHUBATh JJOCTOBEPHOCTh UH(POPMALIUU;

UCIIOJIb30BaTh  CPEICTBa  MH(OPMAIMOHHBIX Y  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALIMOHHBIX
3alad ¢ coOnofeHrueM TpeOOBaHUN JProOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHusi, MPaBOBBIX W  ATUYECKUX HOPM, HOPM
MH(POpPMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEpXk aHHUs B Pa3IMYHBIX (QopmaTax C
y4€TOM Ha3HA4YeHHsS MH(OPMAIUU U 1IEJIEBOM ayJUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy npencTaBICHUs U BU3yaIU3aliu.

KoMMmyHHKAaTHBHBIE YHMBEPCAJIbHBbIC Y4eOHbIe NeCTBHA:
OCYILIECTBIAThH OOIIEHNE HA YpOKaxX (PU3MKHU U BO BHEYPOUHOU J1€ATEIBHOCTH;
pacno3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CUTyallUd M  CMAr4arh
KOH(JIUKTBL;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOUYKY 3PEHHUSA C HCIIOJIb30BaHUEM
A3bIKOBBIX CPEJCTB;

ITIOHMMATh U HMCHOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAJIBHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX AEMCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOr0 Yi€Ha KOJUIEKTHUBA;

IIPUHAMATh  L€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOpPJIMHUPOBATh JACHUCTBUA MO €€ JIOCTHXKEHUIO: COCTABIIAThH IUIAH JACHUCTBUU,
pacrnpeeniiTh pojid ¢ Y4Y€TOM MHEHHMH YYaCTHHKOB, OOCYKIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kauye€CTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMaHIbl B
o0l pe3yJsbTatr Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HWJEU C MO3ULHWHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE qeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATEIBHYIO AEATEIbHOCTh B 00JIACTH
GU3UKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 33]1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh TUIAH PEIICHUS PAcuETHBIX M KauyeCTBEHHBIX
3a7a4, MJIaH BBIOJIHEHUS MPAKTHIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTECHUM;

JaBaTh OILICHKY HOBBIM CUTYyaIUsIM;

pacmupsTh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpOBaTh €ro, Opatb Ha celsd
OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3pYAULIHMH B 00JacTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHATIbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBBHI B JI€ATEIbHOCTD,
OLICHHWBATh COOTBETCTBUE PE3YIHTATOB IIEIISM;

BJIa/JIeTh  HABbIKAMU  MO3HABATEJBHOM  pedrekcun Kak  OCO3HaHUs
COBEpIIAEMBbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HX pE3yJNbTaTOB MU
OCHOBaHUI;

MCTIONb30BaTh MPHUEMBI pepiieKCun IS OLEHKH CUTYallud, BEIOOpa BEPHOTO
peleHus;



yMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUs IO UX
CHUKEHMUIO;

OPUHUMATh MOTUBBI W apryMEHTHl JAPYTUX TPH aHalIu3e pe3yJbTaToB
JeSITENbHOCTH;

NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYTMX NPHU aHajdu3e pe3yJbTaToB
JESITENbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTpamMMbl
no ¢u3MKe M1 YPOBHSA CpeaHero oOmero oOpa3oBaHUs y 00yYaroImuXcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEIJICKT, IpenoJararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPaBIEHUS Pa3BUTHA COOCTBEHHON IMOIIMOHAIBLHOMN cdephl,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMSI, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMIOBEJCHHME, CIIOCOOHOCTb aJalTUPOBAaThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIUM, BKIIOYAIOLIECH CTPEMIICHUE K JOCTHIKECHUIO LIENU U
yCrexy, ONTHMHU3M, HHHUIIMATUBHOCTh, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHUE
ApYTUX, YYUTBIBATH €ro TPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHUIA:

JIEMOHCTPUPOBATh Ha IpUMEpax poJib U MecTo (U3MKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON IEATEIIBHOCTH JIFOAEH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYCHHBIX (U3MUECKUX MOJIEICH:
MaTepuajabHasl TOYKa, HHEpIMaabHas cucTemMa oTcuéra, abCoM0THO TBEPIOE TEIIO,
UJICAUTbHBIA Ta3, MOJEIA CTPOCHUSA Ta30B, KUJIKOCTEM U TBEPIABIX TEJ, TOUCYHBIN
ANEKTPUUYECKUH 3aps]l IPU pelieHnr PU3nuecKux 3aj1ay;

pacrio3HaBaTh (PU3HYECKHUE SBICHUS (IIPOIECCH) M OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJAPHO-KMHETUYECKOW TEOPUM CTPOCHHUS BEIIECTBA U



JNEKTPOAUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJIHOE TMAaJeHUE TeJ, ABMUKEHUE [0 OKPYKHOCTH, HWHEPIUS,
B3auMoJielicTBue Tel, nuddy3us, OpOyHOBCKOE JIBHKEHHUE, CTPOCHUE JKUJIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ IPU HATPEBAHHUH (OXJIAXKIAECHUH ), TETIJIOBOE
paBHOBECHUE, UCIIAPEHME, KOHACHCALMs, IUIABICHUE, KPUCTAIIM3AaLus, KUIECHHUE,
BJIQYKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IIApaMETPAMU COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3anus Tell, B3aUMOJECHCTBUE 3apsI0B;

ONKCHIBATh MEXAHWYECKOE IBUKEHHE, HCIOJIb3Yysd (PU3MUECKHE BETUUYHHBI:
KOOpAWHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
HMMITYJIbC T€JIa, KUHETUYECKash SHEPIus, NOTECHUNAIbHAS DHEPTHs, MEXaHUYECKAs
paboTa, MeXaHM4YecKash MOIIHOCTb; NPH ONUCAHUU TPABWIBHO TPAKTOBATh
(Gu3NYECKUN CMBICT HCIHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHUS WU E€JAMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMUCBHIBATh HM3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBJICHUSA,
UCHONB3Ysl (M3MYECKHE BETUYMHBI: JaBlIEHUWE Ta3a, TeMIlepaTrypa, CpeaHss
KHMHETUYECKAs] SHEPrUsl XaOTHUYECKOTO ABMKECHHSI MOJIEKYJI, CPEIHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHUS TEIJIOBOTO JIBUraTess; MHpHU ONHCaHUHU
NPaBWIBHO TPAKTOBATh (U3WYECKUH CMBICI HCHOJb3YyEMbIX BEIMYMH, HX
0003HAaueHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIIME JAHHYIO
(U3UYECKYI0 BEIUYUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUYECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONIBb3Ysl (U3NYECKUE BEIMUMHBI: JIEKTPUUECKUN 3apsil,
AIEKTPUYECKOE MOJIE, HAMPSHKEHHOCTD IMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAIOB;
IpU ONHMCAHWM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIHOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€JIMHHULBI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIIUE
JaHHYIO (PU3UYECKYIO BEJIMUHUHY C IPYTMMH BETUUMHAMU;

aHANIM3UPOBATh (PU3UYECKHUE MPOIIECCHl U SIBJICHUS, UCIONB3Yysa (pusnyeckue
3aKOHBI Y IIPUHLIMUIIBL: 3aKOH BceMUpHOro tarorenus, I, II u I 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXaHMYECKOM DHEPrUMH, 3aKOH COXPAHEHUS HMITYJIbCa,
INPUHLUI CYNEPIO3UIMA CHJI, IPUHIMI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JBHKEHHUS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypoi, MEepPBhId 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsiaa, 3akoH KyisoHa, npum 3TOM pasnuyarh CIOBECHYIO
(OpMYITUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JEHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuvarh yCJIOBHUSI MX O€30MAaCHOTO MCIOJb30BaHUS B
MOBCEIHEBHOM XU3HU;

BBITIOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3MYECKHX SBICHUN U
MPOLECCOB C HCIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUil, MpU 3TOM
dbopmynupoBath MpodieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OpYIOBaHUS, MPOBOJUTH OMNBIT U
(dhopmMyIHpoOBaTH BHIBOBI,

OCYIIECTBIISTh NMPSMbIE U KOCBEHHbIE NU3MEPEHUS! (PU3NUECKUX BEJIUYUH, MTPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHBIC
METO/bI OLIEHKH ITOTPEIHOCTEN U3MEPEHNM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PHU3UYECKUMH  BEIUYMHAMH  C
WCITOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH B
BU/JIE TAOJIUII U TPa(UKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOJroaTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBaHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIIEeOBATeNIbCKOM M MPOEKTHOU
JESTENBHOCTU C UCIOIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o0opynoBaHus;

pemarb pacy€éTHhIE 3aJauyd C SBHO 33JaHHOW (PU3NYECKONH MOMEIbIO,
UCIIOJNIB3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aa4H
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYJIBI,
HEOOXOUMBbIC ISl €€ pellleHus, MPOBOAUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJTyYEHHOTO 3HAUYCHUs (PU3HUECKOI BEITUYUHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXACHUN C OMOpod Ha W3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzuyecKkue sBICHNUS,

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
UH()OPMAITMOHHBIE TEXHOJIOTHH JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpeJICTaBlieHUs y4eOHOM U HAy4HO-TIOMYJISIpHOM MH(OpMAaIuu, MOJyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATTM3UPOBATH MOIyIaeMyt0 HHPOPMAITHIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLECCOB OKPYXKAIOLIEro MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

HCIIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3MKE B TOBCETHEBHOW >KU3HU
Ui obecnieyeHus: 0e30MacHOCTH MpU OOpaIleHUuH ¢ NIpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMHU, JIsl COXPAaHEHUS 3/I0POBbS U COOJIOJECHUS HOPM HKOJIOTHUYECKOTO
MOBEJICHUS B OKPY XKAIOIIEH Cpelie;



paboTaTh B TpyIIEe C BBIMOJHEHUEM PA3TUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYyMIbl, PAIMOHAIBLHO pACHPENEIsITh OOS3aHHOCTH H
IJIAHUPOBAThH JCATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJCKBATHO OIICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU AEATEIIBHOCTU JIFOAEH, LEIOCTHOCTh U €IMHCTBO
(bu3HYeCcKOoi KapTUHBI MUDA;

YYUTHIBATh TPAHMUIIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCIICH:
TOYEYHBIN AJEKTPUUECKUMN 3apsl, Iyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, si/IepHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sifpa NpHU PEIIeHuu (HU3NIECKUX
3azay;

pacrio3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECCHI) U OOBICHATh UX HAa OCHOBE
3aKOHOB JIEKTPOJMHAMUKHU U KBAHTOBOU (DU3UKU: JIEKTPUUECKAsl MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aMMOJICUCTBUE
MarHuTOB, SJEKTPOMArHUTHAs WHAYKIUS, JACHCTBME MArHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUKCS 3apsij, DJIEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIIEHUE,
uHTepdepeHius, audpaknus W TONsApU3alus CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuit 3pdext (pororddekT), cBeTOBOE NaBieHUE, BOSHUKHOBEHHE
JUHEWYaToro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas

PAaAOAKTUBHOCTD,
OIIMCBIBATh H3YYCHHLIC CBOMCTBA BCIICCTBA (BJ'ICKTpI/I‘-IeCKI/Ie, MAardmMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYIHbIX cpez:) )41

ANIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), MCHONB3Yyd (U3UUYECKUE BEIUYMHBIL:
ANEKTPUYECKUHN 3apsf, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHHUE, DJIEKTPUUECKOE
COIPOTHUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIAs CHia, paboTa TOKa,
WHIYKLIHUST MarHUTHOTO Tmojsi, cuia Awmrmepa, cwia JlopeHua, WHAYKTUBHOCTB
KAaTYIIKH, DHEPrusl AJIEKTPUYECKOTO M MArHUTHOIO IMOJIEH, MEPUOJ M YacToTa
KojeOaHuii B KoyieOaTEeIbHOM KOHTYpe, 3apsii M Ccuja TOKa B Ipoliecce
FApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuiM, (OKYCHOE pacCTOsSHHUE U
ONTHYECKass CHUJia JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKHIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M €JAMHMIIbI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOLIIME JAHHYIO (HU3MYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;

ONMUCHIBATh HW3YyYECHHBbIE KBAHTOBBIE SIBJICHUSA W MPOLECCHI, HCIOJIb3Ys
(¢u3NYecKue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI W



4acTOTa CBETA, YHEPTUSA U UMITYJIbC (POTOHA, IEPHOJT MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIZIEP, MPU ONMUCAHUU TMPABUIBHO TPAKTOBaTh (U3UUECKUH CMBICI
HCIIOJB3YEMBIX BEJIWYWH, MX O0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONIME JaHHYI (U3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHANIM3UPOBATh (PU3UYECKHUE TMPOIIECCHl U SBJIEHUS, UCTONB3Yysa (pusndeckue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U TapajlieIbHOTO
COEMHEHUS MPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHJYKIWH, 3aKOH MPSMOJUHEUMHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKeHUSs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE OiHIITeHa mns pororddekra,
3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPaHEHUS HMITYJIbCa, 3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHUsSI MAacCOBOI0 4ucia, MocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3iindaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHUIlbl, OOJACTH)
MIPUMEHUMOCTH;

ONPENENATh HAMIPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO MOJISI TPOBOTHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI 0 HCCIECIOBAHUIO (DU3UYECKUX SIBIICHUU U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath MpodieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEepPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyJI0BaHMs, MPOBOAUTH OMNBIT U
(dhopmMyIHpOBaTH BHIBOBI,

OCYIIECTBIIAThH MPSAMbIE M KOCBEHHBbIE U3MEPEHUS (DU3UIECKUX BEIIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHHIC
METOJbI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNM;

UCCNIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MUECKUX BEIMYUH B BHJIE TAOIHI] U
rpaduKoB, JIeJIaTh BBIBOJIBI IO pe3yJibTaTaM UCCIICIOBAHMUS;

co0JroaTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIECOBATEIHCKON M TPOEKTHOU
JESTENHHOCTU C UCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o0opynoBaHus;

pemarb pacy€éTHhIE 3aJadyd C SBHO 3aJaHHOW (PU3NYECKONH MOJEIbIO,
UCIOJIB3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a1a4H
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUE BEIWYUHBI U (HOPMYJIBI,



HEOOXOouMbIe ISl €€ pellleHusi, MPOBOAUTh PACYETHl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs! (PU3NYECKON BETMUMHBI;

pemaTh KaYECTBEHHBIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HEMIPOTUBOPEYUBYIO
LIETIOYKY PACCYKICHHM C ONOpPOM HAa H3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYECKHE SBJICHNUS,

UCMOJb30BaTh ~ HpPU  PELIEHMM  Y4yeOHbIX  3a7ad  COBPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
Y IPEICTaBIICHUs YYEOHOW M HAy4YHO-NOMYJISIPHOU MHPOpMaLUHU, NOJIYyYEHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTM3UPOBATH MOJIy4aeMylo HH(POPMAIIUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUUECKHUX
YCTPOMCTB, pa3iNyaTh yCIOBUS UX OE€30MACHOTO HUCIOIb30BAaHUS B NMOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOMN KU3HU
i obecriedeHust 0€30MacHOCTU IpU 0OpaIleHuy ¢ TpudopaMu U TEXHUUECKUMHU
yCTPOMCTBAMH, JUIsl COXPAHEHUS 3/I0POBBS U COOJIOJEHHUSI HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpele;

paboTaTh B TIpyIIlE€ C BBHINOJHEHUEM PA3IUYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TpPyNIbl, PalMOHAIBHO pACHpeleNsITh OOSI3aHHOCTU U
IUIAHUPOBATh JIE€ATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHMUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM unppoBbIe
Ne ni/mt P Koutpoasubl | JlaGopaTopHble (ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
e padoThblI epaldoThbl
pecypcsbl
Paznea 1. DU3UKA U METOJbl HAYUYHOI'O IO3HAHUSA
1.1 ®u3uKa 1 METOAbI HAYYHOT'O TTO3HAHUS 2 bubmmorexa [JOK
' g Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [JOK
. 1
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
Bbubmmoreka [JOK
. 2
2.2 Jlunanika 7 https://m.edsoo.ru/7f41bf72
bubnnoreka IIOK
2.3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 hits://m.edsoo. ra/7f4 1bf72
Hroro no pazgeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOMHAMHUKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da3oBBIE Nepexoabl

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




Hroro no pazneny

24

Paszpnen 4. JIEKTPOAUHAMUKA

bubmnoreka IIOK
4.1 C)
fleKTpoctaTia 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2NEKTpUYECKUNA TOK. TOKHM B 12 bubnnorexa [IOK
' pas3uyHbIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIe
Ne i/ P KonrpoabHubie | JlaGopaTopHbie (upp )
NPOrpaMMBblI Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypcbl
Paznea 1. JIEKTPOJANHAMUKA
L1 MaruautHoe nose. DIeKTpOMarHuTHas 1 1 3 bubnmoreka [IOK
' UHIYKIMS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUA 1 BOJIHBI
21 MexaHU4eCKHE U 3JIEKTPOMAarHuTHbHIE 9 1 bubnuoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41¢97c
29 MexaHU4eCKHe U 3JIEKTPOMArHuTHbBIE 5 1 bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnuoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pasnea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cielIUATBHON TEOPUH 4 1 bubnuotexa [[OK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOM ONTHUKHU 6 buomorexa [IOK

https://m.edsoo.ru/7f41c¢97¢




bubnuoreka [JOK

4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41¢97¢
bu6nuoreka [JOK
4.3 A 5
TOMHOE AAPO https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

5.1 DNeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 bubmmorexa IIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no paznemy 7
Pa3znen 6. OBOBLIAIOILIEE IIOBTOPEHHUE

6.1 O6o0061aro1iee TOBTOPEHHE 4 ngg;;f;igﬁ% 41697
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DJIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka Kontpoasbnbie | JlabopaTopHbible | H3YYeHH
n/n Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI s
pecypchl
®usuka — HayKa O PUPOJIE.
1 Hayunsie MeT(})] BbI nofoHm 1 bubmmorexa [IOK
y A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEeT0 MUpPA
Ponb 1 mecTo pusuku B
) (hopMHUPOBaHUN COBPEMEHHOM 1 bu6mmoteka [IOK
Hay4YHOW KapTHUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATEeTbHOCTH JIIOIeH
MexaHnueckoe JBHKEHUE.
3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubmmoreka [JOK
newxeHus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE NpAMOJIUHEITHOE 1 bu6muoteka [IOK
JBHKCHHUEC https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnuoreka [JOK
IBUKCHHUC https://m.edsoo.ru/ff0c372e
6 CBoOoiHOE TTafieHue. Y CKOpeHHe 1 bubnuoreka [JOK
CcBOOOIHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunerHoe 1BUXEHUE.
7 JIBr>KeHME MaTepUAIbHOM TOYKH 11O 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpuHUKIT OTHOCUTENIBHOCTH 1 bubnmoreka [JOK




l'anunes. UHepuaibHbIE CUCTEMBI
otcyeTta. [lepBbiii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [lpunuun

CUCTCMbI MAaTCPHAJILHBIX TOYCK.

9 CyHeprno3uiuu cui. Bropoii 3akoH bubmorexa LIOK
ynep 1 ' p . https://m.edsoo.ru/ff0c3be8
HproTona nist MaTepuaibHOM TOYKH
Tperuii 3akoH HeroToHa 11 bu6mmoreka [IOK
10
MAaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOro Tarorenus. Cuia
11 TsKkecTH. IlepBast kocMuueckast bubmorexa [JOK
- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
JlabopaTtopHnast pabota Nel
13 « M3yuenue nBuxeHus Tena mno bubmmorexa [TOK
Y A https://m.edsoo.ru/ff0c3{76
OKPY’KHOCTH
Cuna tpenus. Koadpduuuent
14 TpeHus. Cuia CONpOTUBIEHUS IPU bubnmoreka [JOK
JIBW)KCHUHU Tena B :)KUAKOCTH WU https://m.edsoo.ru/ff0c41a6
rase
JlabopaTopHas pa6otalNe2
15 « N3mepenue koadurnmenrta bubmmorexa [TOK
P https://m.edsoo.ru/ff0c43d6
TPEHUS CKOJIbKEHUS»
[TocTynaTenbHOE U BpamaTebHOE
16 JBUKCHHE a0COTIOTHO TBEPAOTO bubnmnoreka [JOK
tena. MoMeHT cuiibl. [1iieuo cuibl. https://m.edsoo.ru/ff0c4502
VYcnoBust paBHOBECHs TBEPIOTO Tesa
17 HNmnynsc MmaTepuanbHOU TOUYKH, bubnmoreka [JOK

https://m.edsoo.ru/ff0c461a




Nmmynbe cunbl. 3aKOH COXpaHeHUs
UMITyJibca. PeakTuBHOE NBUKEHHE

18

PaboTa 1 MOIIIHOCTH CHIIBL.
Kunernueckas sneprus
MaTepuaabHOW ToukH. Teopema 00
U3MEHEHUU KHHETUYECKOW YHEPIUH

bubnuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

[TorenimanpHas >HEPTHUsL.
[ToreHumanpHas SHEPrUst yrpyro
ne(OpMUPOBAHHON MPYKUHBL.
[TorenumanpHas 3Heprus Temna
BOJIM3H MOBEPXHOCTH 3eMIIU

20

ITorennuanbHBIe U
HEIOTCHIUAIIbHEIC CHIIBL. CBS3b
paboTHl HEMOTSHITMAIBHBIX CHII C
N3MCHCHUEM MEXaHMYECKOM
SHEPTUH CUCTEMBI TeNl. 3aKOH
COXpAHEHUSI MEXAHUYECKOU SJHEPTrUn

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

JlaGopatophas paboTa Ne3
«HccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEpPruM Tejla Ha IpUMepe
pacCTsDKEHHUS PE3UHOBOTO KIYTay

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Koumponvnas paoomaNel mno teme

«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE»

23

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
Teopuu. bpoyHOBCKOE NBUKECHUE.

Huddys3us




XapakTtep JBWKEHUS U
B3aMMOJICHCTBUS YaCTHI] BEIECTBA.

24
Mopenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJIBIX TEJI
75 Macca monekyn. Konuuectso bubnuotexa [JOK
BenlecTBa. [locrosnnas ABoraipo https://m.edsoo.ru/ff0c4fde
TernmoBoe paBHOBECHE.
26 Temneparypa u e€ u3MepeHue bubmorexa HOK
patyp p ' https://m.edsoo.ru/ff0c511e
[IIxamna remneparyp Llenbcns
7 Wneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT
AOcomoTHas TeMIepaTypa Kak Mepa
73 CpPEeIHEYW KUHETUYECKON YHEPTUun
JBUKEHUS MOJIEKYJ1. Y paBHEHHE
MenneneeBa-Knaneipona
bubnuoreka [JOK
29 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
A https://m.edsoo.ru/ff0c570e
JlaGopatopHas pabora Ned
30 «DKcIepuMeHTalbHas MPOBEpPKa bubmorexa HOK
P . POBEP https://m.edsoo.ru/ff0c5952
3akoHa ['eii-JIroccaka»
31 H3onponeccsl B UACAIBHOM rase u bubmuoteka [{IOK
uX rpaduyeckoe MpeICTaBICHHE https://m.edsoo.ru/ff0c5¢36
BryTtpeHnHss 3Heprus
TEPMOJUHAMUYECKON CUCTEMBI U
1 CrocoObI €€ N3MEHEHHS. but6mmoreka [JOK

KomngecTBO TENIOTH M pa60Ta.
BHYTpeHHHH QHCPIuAaA OJHOATOMHOI'O
HACAJIBbHOIO ra3a

https://m.edsoo0.ru/ff0c5¢36




but6mmoreka [JOK

33 B
FARL TEIITONEPEAaTH https://m.edsoo.ru/ff0cSefc
VY nenbHas TEMIIOEMKOCTh BELIECTBA.

14 KonnuecTBo TEMIOTHI MpH bu6muoteka [IOK
Terutonepenave. AanadbaTHeIii https://m.edsoo.ru/ff0c6230
npoiecc

35 [IepBblil 3aKOH TEPMOAVMHAMUKH U bubnuoreka [JOK
€ro NpUMEHEHUE K U30IIpoLeccaM https://m.edsoo.ru/ff0c600a
Heob6patumocTs miporieccoB B

36 npupoje. Bropoii 3akoH
TEPMOJIUHAMUKHU

37 [Tpunun nevictBus u KI1/]

TEIUIOBOM MaIIMHbI
bu6nuoreka [JOK

38 Kapno u ero KII
Huicr Kapro u er A https://m.edsoo.ru/ff0c6938

39 DKOJOTUYECKHE MTPOOTIEMBI bubnmoreka [JOK
TETUIOIHEPTETUKH https://m.edsoo.ru/ff0c6a50
TBépnoe Teno. Kpucramnmueckue u
amop¢HbIe Tena. AHU3OTPOIHS

40 CBOMCTB KpucTaymioB. Kuakue bubmmorexa [TOK

P ’ 8 https://m.edsoo.ru/ff0c63b6
kpuctayasl. CoBpeMEHHbIE
MaTepuabl
[InaBneHue u KpucTamIU3aIusl.
41 VY ienpHas TenoTa miaBJIeHUs bubmmorexa [JOK
A ' https://m.edsoo.ru/ff0c64d8
CyO6numarus

47 [TapooGpazoBaHue U KOHEHCAIMSL. bu6muoteka [IOK
Hcmnapenue n kuneHue https://m.edsoo.ru/ff0c6510

43 AOCOoIOTHAsI U OTHOCUTEITbHAS bubnuoteka [JOK




BJIIAKHOCTh BO3yxa. HachIeHHbIN
nap

https://m.edsoo.ru/ff0c6708

44 VYpaBHEHME TEIUIOBOro OajsaHca bubnmorexa LOK
p https://m.edsoo.ru/ff0c6820
O0600marImMii Ypox
45 «Momnexynst Ha;}III()i)mHKa OCHOBBI bubmmorexa [TOK
yIAp ) https://m.edsoo.ru/ff0cé6bcc
TEPMOJTUHAMUKI
Konumponwvnas paboma Ne2 1o teme
46 «MonekynspHas ¢pusznka. OCHOBBI bubmmorexa [IOK
yAp ) https://m.edsoo.ru/ff0c6bcc
TEPMOTMHAMUKI)
DexTpu3anusg Teil. DIEKTPUUECKUN
47 3aps pI[Ba BH/JIA DJICKT I/Izzcxnx bubmorexa [IOK
PAL. A p https://m.edsoo.ru/ff0c6ced
3apsioB
IIpoBOAHUKH, TUDIIEKTPUKH U
48 ncf)n MIPOBOIHUKH 3aK(IjH bubnnorexa [IOK
YHPOBOA ' https://m.edsoo.ru/ff0c6df2
COXpaHEHUs NEKTPUIECKOTO 3apsiaa
B3anmopeiictBue 3aps10B. 3aKOH
49 Kynona. ToueuHbIl 31€KTPUUECKUI bubmmorexa [OK
y ' p https://m.edsoo.ru/ff0c6£00
3apsn
Hanps:x€HHOCTD 3JIEKTPUYECKOTO
50 nosist. [IpuHnmn cynepnosuuuu bubmuoteka [{IOK
3JIEKTPUUECKUX Tosie. JInnun https://m.edsoo.ru/ff0c7018
HaIPsHKEHHOCTH
Pabota cuit 37eKTpoCcTaTHUeCcKOro
51 noxad. ITorernuan. PazHocTs bubmmorexa ITOK
) ait. https://m.edsoo.ru/ff0c7126
MIOTEHIINAIOB
52 [IpoBOIHUKY U TUATIEKTPUKH B but6mmoreka [JOK

OJICKTPOCTATUYCCKOM IT0JIC.

https://m.edso0.1ru/ff0c72c0




I[I/IBHGKTpI/I‘IeCKaH MMPOHUITACMOCTDb

53

OnekrpoémkocTb. KoHaeHncarop

54

DNEeKTPOEMKOCTD MIIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOT0 KOHJIEHCATopa

55

[IpuHIIMIT NEWCTBUSA U IPUMEHEHNE
KOH/JIEHCAaTOPOB, KOIIMPOBAJIBLHOTO
amnmnapara, CTpyHHOro npuHTEpa.
DNeKTpocTaTUYeCcKas 3alluTa.
3a3eMIIeHnE AIIEKTPONpUOOPOB

56

DIEKTPUYECKUM TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akoH Oma J1st
y4acTKa [enu

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

ITocnenoBarenbHOE, MapalIeIbHOE,
CMEIIAaHHOE COEANHEHNE
pOoBOIHUKOB. JIaGopaTopHas
pabota Ne5

«M3ydyeHne cMeIanHoro
COCIMHEHUS PE3UCTOPOB»

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

Pabora 1 MOIITHOCTE
3JEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

3akoH OMa i1 OJTHOU
(3aMKHYTOM) DJICKTPHYECKOM IICTIH.
Kopotkoe 3ambikaHue.
JlaGopatopHas pabota Ne6

but6mmoreka [JOK
https://m.edso0.1ru/ff0c8c56




«3mepenue DJ1C ucTouHMKA TOKA
Y €r0 BHYTPEHHETO COMPOTUBIICHUS)

60

PesepsHblii ypok. Konmponvnas

paboma no meme Ned
"Snexrponunamuka’ /

Bceepocculickas npoepoyHas
pabora

but6mmoreka [{OK
https://m.edsoo.ru/ff0c88be

61

Obo06maromuit ypok
«INEKTPOTUHAMHKAY /
Bcepoccuiickaa nposepounasn

padoma

62

DneKTpOHHAas MPOBOJIUMOCTb
TBEP/BIX METAJJIOB. 3aBUCUMOCTh
COIPOTHUBJICHUS] METAJUIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

63

DNEKTPUUECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

[omynpoBOIHUKH, UX COOCTBEHHAS
U IPUMECHAs IPOBOAMMOCTb.
CaoiicTBa p—n-nepexoja.
[TomynpoBoiHUKOBBIE TPUOOPEI

but6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DIIEKTPUYECKUI TOK B pacTBOpax U
paciuiaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTHYECKAS UCCOITUAITHS.
OneKTpoan3

but6mmoreka [{OK
https://m.edsoo.ru/ff0c84ae

66

DNEeKTPUYECKUH TOK B rasax.
CaMOCTOSTEIbHLINA U
HECaMOCTOSITeNILHBIN pa3psii.

but6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc




Momang. [1na3ma

DnexTpuyeckue npruOopsl U

67 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuoreka [JOK
npumeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c8a8a
0€30MacHOCTH
Koumponavnas pavoma Ne5 1o reme

68 «Onektpocraruka. [TocTosHHBIH 1 bub6nuoreka [IOK
3JIEKTpUYeCKuil TOK. Toku B https://m.edsoo.ru/ff0c8f6c
Pa3IMYHBIX Cpeax»

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KIIACC

KosanuyectBo 4yacos DJIEeKTPOHHBIE
(]
Jr:{;n Tewa ypoka Bcero Korrpoatusie | - Ipakriecikn ﬂ:;:eﬂﬂﬂ :)Ig:)bal;(();l::enbﬂme
padoThI e padoThbI pecypesI
[TocTostTHHBIE MATHUTHI U UX

) B3auMoJieiicTBUE. MarHUTHOE MoJIE. | bubmuoreka [{OK
BexTop MarHuTHOM UHAYKLMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW WHIYKIIUH
MarsautHo€ 1noJie MpOBOJHUKA C

) ToKoM. OnbIT Opcreaa. | bubnuorexa LIOK
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHnas pabota «3yuenue 1 1 bubnuorexa LIOK
MarHuTHOT'O MOJIS KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJHUK ¢ ToOKOM. Cuita Amrepa.

4 JlaGopatopHas pabota 1 1 bubnuoreka [JOK
«HccnenoBanne nercTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuTa Ha paMKy ¢
TOKOM»

JleficTBMEe MarHuTHOTO MOJISI Ha

5 JBIDKYIIYIOCS 3apSKEHHYIO YaCTHULLY. 1 bubnnorexa [IOK
Cuna Jlopenna. PaGora cuisr https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpoMarouTHas MHAYKuus. [loTok 1

BEKTOpa MarHUTHOM nHaykuuu. 9J1C




WHIYKIIAW. 3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu Papanes

JlaGopartophnast pabota
«HccrnenoBanue siBIeHUS
BHeKTPOMaFHHTHOﬁ HUHAYKIOU

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cal 50

NHunykTuBHOCTD. SIBIICHUE
camouHaykiuu. 3J1C caMOMHIYKITUY.
DHeprusi MarHuTHOTO TOJIsI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE I0JIE

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

TexHudeckue ycTpomucTBa U UX
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAsS NI€Yb

10

Ob6o06maromuii ypok «MaraurHoe
nose. DIeKTPOMarHUTHAs WHITYKITHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHTponbHas pabora 1o Teme
«MarauTHoe T10JI€E.
DneKTpOMarHuTHasE MHAYKLIUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKHE
kosieOanus. [lapMoHUYEeCKHe
KosieOaHus. YpaBHEHUE
TapMOHHYECKUX KOJICOaHHIA.
[TpeBpareHue sHEpPrun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopartopHnast pabota
«HccrnenoBanme 3aBUCUMOCTH
neproJia MajbIX KoeOaHuii Tpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MAcChl TPy3a»




14

Koneb6arenbupiii kKOHTYp. CBOOOTHBIC
AIIEKTPOMArHUTHBIE KOJICOaHHS B
UIeaIbHOM KOJIe0aTeIbHOM KOHTYPE.
AHAJIOTHS MEXKIY MEXaHHUECKUMH U
AIIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

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

15

®opmyna Tomcona. 3akoH
COXpaHEHUS SHEPTUH B UICATHBHOM
KOJIe0aTEILHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o 3aTyxarux
KosieOaHusX. BeHy K 1eHHbIE
MexaHu4deckue koaedanus. PeoHaHc.
BbIHyKIeHHbBIE 3JIEKTPOMarHUTHbHIE
Kosie0aHus

Bbu6morexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennblil Tok. CHHYCOUJAIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKA. AMIUIUTYTHOE 1
JICUCTBYIOILIEE 3HAYCHHUE CUIIbI TOKA U
HaIPSKEHUS

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [Ipoussoactso,
nepeaaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

19

YCTpOoUCTBO U IPAKTHYECKOE
[IPUMEHEHUE IEKTPUYECKOT0 3BOHKA,
reHepaTopa IepeMEeHHOr0 TOKa,
JIMHUU DJIEKTpoliepesad

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMUECKHUE PUCKHU TIPU
MIPOU3BOJICTBE BJIEKTPOIHEPIUU.
KynpTypa ncnonbs3zoBanus
AJIEKTPOIHEPIUU B MIOBCEAHEBHOMN




KHN3HU

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bub6muoreka IIOK

21
pacrpoCTpaHEHUs U JJIMHA BOJIHEL. https://m.edsoo.ru/ff0cca54
[ToriepeyHble ¥ IPOIOIEHBIC BOTHBI
” 3ByK. CKOpOCTH 3BYKa. [ pOMKOCTh bubnmoreka [[OK
3ByKa. Boicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJEeKTPOMarHUTHBIC BOJIHBI, HX
23 cBoMcTBa U ckopocTh. [Ikana bubmoreia LHOK
p ' https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpUHIUITBI paTHOCBSI3U U
24 TeneBuieHus. Pazsurue cpeacTs
cBs13U. Pagnosioxkanus
)5 Konrponsnas padora «Konebanus u bubnuorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpsamoninHENHOE pacIpOCTPaHEHUE
26 CBETa B OJJHOPOJHOU cpee. bubnmoreka [[OK
ToueuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBera. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoeHue bubmorexa HOK
p o P https://m.edsoo.ru/ff0cd4e0
M300paKeHH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [lonnoe
73 BHYTpeHHee oTpakeHue. [Ipenenbublil bubnuoreka [IOK
YTOJI TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKeHUS
29 JlaGopatopHnas pabora «M3mepenue bubnuorexa LIOK

MOKa3aTeyid MpCJIOMJICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a




JIunzel. [TocTpoenne n300pakeHHid B

30 mH3e. DopMyita TOHKOM JIMH3EI bubmmorexa TIOK
- POPMY ) https://m.edsoo.ru/ff0cddle
VBennueHue JIMH3bI
JlaGopartopHnast pabota
31 «HccaenoBanue CBOMCTB
M300paKCHHUH B JIMH3AX)
Hucniepcust cBera. Clo>XHBIA COCTaB
37 6enoro ceera. L{er. JJabopaTopHast
paborta «Habmronenue nucrnepcuu
CBETa»
Wntepdepentus cera. Audpaxims bubnuorexa LIOK
33 ..
ceerta. [ludpakumnonHas peneTka https://m.edsoo.ru/ff0ced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanusa ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre mpuOOpHl M YCTPOUCTBA U
YCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
['panutbl npuMEeHUMOCTH
36 KJIaCCU4YeCKOU MexaHuKH. [locTynarsl bubnuorexa [JOK
CIielMaIbHON TEOPUH https://m.edsoo.ru/ff0ct862
OTHOCHUTEIBHOCTH
OTHOCUTENHHOCTh OJJTHOBPEMEHHOCTH.
37 3ameyIeHne BpEMEHH U COKpaIlcHHE bubmorexa LHOK
& p pait https://m.edsoo.ru/ff0cfa42
JUIMHBI
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN
38 yacTulbl. CBSI3b MacChl ¢ DHEPruen u bubmnorexa [IOK
) p https://m.edsoo.ru/ff0cfc68
HUMITYJILCOM. DHEPTHUSI TIOKOS
39 KonTponbhas pabota «OnTuka. bubnmoreka [JOK

OCHOBBI CHIENMAJIBHOM Teopun

https://m.edsoo.ru/ffOcf610




OTHOCHUTCIBHOCTH»

®otonsl. ®opmyna [Tnanka. Dueprus bubnmoreka [JOK
40
U UMITYJIBC OTOHA https://m.edsoo.ru/ff0cfel6
OTkpbITHE U HCCIEN0BaHUE Eu6 1OK
noIMoTeKa
41 . A.T.
porospdexra. Ombire: https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl potorpdekra. YpaBHEeHHE
42 3ﬁHH.IT€§H3 H(I;(b(bOTOSCI)(gCKTa bubmmorexa LHOK
. ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» goroapdexra
Jasnenue ceera. OnbrTel I1. H.
43 JleGeneBa. XumMudeckoe JeHCTBUE bubmorexa [OK
AIeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTa u
MPaKTHYECKOe MPUMEHEHHE!
44
dboTosneMeHT, HOTOIATUHK,
coNHEYHast OaTapes, CBETOIUO]T
45 Pemenue 3amayd no reme « 1€MEHTHI bubmuoreka [JOK
KBaHTOBOM ONTHKW) https://m.edso0.ru/ff0d0302
Mopens atoma Tomcona. OnbIThI
46 Pezepdopaa mo paccesHuro a-gactu bubmmorexa [JOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHast MoaeIb aToMa
Bbu6moreka [JOK
47 IT b
OCTyJIaThl bopa https://m.edsoo.ru/ff0d0afa
N3nydenue u norionieHne GOTOHOB
48 1| I/I}ll'le €X0/JI€ aToMa C O Hc(>br0 OBHSA bubmmorexa [JOK
p pexol . A yp https://m.edsoo.ru/ff0dOafa
SHEPTrUu Ha apyroil. Buasl criekTpos
49 BonHoBbie cBOMCTBA YacTull. BOJHBI bubmuoreka [JOK

ne bpoia. KopnyckymnsipHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3ITy4YCHHE

50

OTKpbITHE PaIMOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuto cocraBa
PaIMOAKTUBHOTO U3ITyYCHUS

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6era-, ramma-
n3iny4yeHus. Bnusaaue
PaIMOAKTUBHOCTHU Ha KUBBIC
OpraHU3MBI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMMa-n3inyyenue

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

53

DHeprus CBsA3U HYKJIOHOB B siJIpe.

S nepHble peakuuu. A nepHbli
peaktop. [Ipobnemsbl, TEpCIeKTUBHI,
AKOJIOTMYECKHE aCIEKThI SIICPHOU
SHEPreTUKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble 4acTulbl. OTKpBITHE
no3uTpoHa. MeToabl HaOMOAeHUS U
pPErucTpanyy dJIEMEHTApHBIX YaCTHLI.
Kpyrusiit cron «DyHaaMeHTanbHbIe
B3auMoelcTeusa. EnMHCTBO
($u3NYECKOI KapTUHBI MUpay

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

55

OTanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HAaYEHUE aCTPOHOMHUH. Bun
3B€3aHOrO HeOa. Co3Be3usl, spKue
3BE3JIBI, IIJIAHETHI, MX BUAVMOC




JBHXXCHUC. ComnHeuHas cucremMa

56

Comune. ConHeyHass aKTUBHOCTb.
HcTtounuk sHeprun ConHua U 3BE3]

57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3IBI TIIABHOM
MOCIIeI0BATEIHLHOCTH. BHYTpeHHEE
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABJICHUS O TIPOUCXOXKICHUH U
spostronni CoJTHIIA U 3BE3]

58

Mneunsiii [Iyte — Hama ['anakTuka.
ITonoxxenne u neukenue ConHua B
l"amakTtuke. 'amaktukn. YE€pHble
JBIPHI B IAPAaX FAJIAKTUK

59

Bcenennas. Pa3beranue rajgakTuk.
Teopus boisbmoro B3peIBa.
PennkroBoe nsnyudenue.
MerTaraigakTuka

60

HepeI_HGHHLIe HpO6JI€MLI ACTPOHOMUU

61

KoHTponbHas pabota «D1eMeHTHI
aCTPOHOMUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Pons ¢pusuku u
ACTPOHOMUH B SKOHOMHUYECKOM,
TEXHOJIOTHICCKOM, COIMAIbHON 1
ATHUYECKOH cepax esaTeTbHOCTH
YyeJIoBeKa

63

O6o06matomuii ypok. Pons u mecto
(bU3KUKHN U aCTPOHOMUH B
COBPEMEHHOM HAYYHON KapTUHE MUpPA




64

O6o0maromuii ypok. Pois
(bu3rdecKoit Teopuu B OPMHUPOBAHUH
MpEeJICTaBICHU O PU3NIECKOU
KapTUHE MUpa

65

O6o6matomuii ypok. Mecto
(U3UYECKON KapTHHBI MUpa B 001IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJICTABICHUN O IPUPOJIC

66

PesepBHbIi ypok. MarautHoe nose.
DNeKTpOMarHuTHas MHAYKIHS

67

PesepBHblit ypok. OnTuka. OCHOBBI
CIIEIUAJILHON TEOpUHU
OTHOCUTEJIBHOCTH

68

Pezepuslii ypok. KBanroBas ¢usuka.
DneMEHTBI aCTPOHOMUU U
acTpo(U3HUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOTI'PAMMBbBI

10 KITACC

Kon
MpPOBEPSIEMOr0
pe3yiabTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOW NPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha MpHUMEpax pojib U MecTo (U3HKH B
(bopMHpPOBaHUN COBPEMEHHON HAyYyHOW KapTHUHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH M TE€XHOJIOTHH, B IPAKTUYECKON AEATEIbHOCTU

Jmonen

10.2

Y4UTHIBATh TPAHUIIBl IPUMEHEHUS M3YYEHHBIX (U3NYECKUX MOJCIICH:
MaTepuajgbHas TOYKa, WHepLHUaibHas cuUcTeMa OTcuéra, aOCOIIOTHO
TBEPJIOE TEJO, UICATBHBINA T'a3; MOJEIU CTPOCHHUS Ta30B, )KUJIKOCTEH U
TBEPABIX TeJ, TOYEUHBIM JIEKTPUYECKUN 3apsii — NpU PEIICHUU

bu3HYeCKUX 3a/1a4

10.3

PacnoznaBaths usmdeckue siBiueHus (Ipolecchl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXAaHHMKH, MOJIEKYJISIPHO-KHHETUYECKOH TeopHuu
CTPOEHHUs BEMIECTBA U  JJICKTPOJUHAMUKH: pPaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE NBHKEHHE, CBOOOJHOE MaJieHHe
TeJ, JABWXKCHUE MO OKPYXHOCTH, HWHEPIHS, B3aMMOJCHCTBUE TEII;
muddysus, OpOyHOBCKOE IBUIKEHUE, CTPOCHHE KUAKOCTEH U
TBEPABIX  Tell, M3MEHEeHHe oO0bEéMa Tel TMpU  HarpeBaHUU
(oxJaxaeHuu), TEIUIOBOE paBHOBECUE, HCHApeHue, KOHIEHCAIIMS,
IUIaBJCHUE, KpPUCTAJUIM3alus, KUIIEHHWE, BIAXHOCTh BO3/YXa,
MOBBINICHUE JIABJICHUS Ta3a MPU €r0 HATPEBAaHUH B 3aKPHITOM COCYIIE,
CBA3b MEXKAYy TapaMeTpaMH COCTOSHHSI Ta3a B H30MPOIEccax;

QJICKTpU3anus TCI, B3aNMOJICHCTBHE 3apAaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JBUKCHHE, HWCIONB3Yysl (U3NIECKUE
BEJIMYMHBI: KOOpPAWHATA, MYyTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tejla, CWIa, WMIYJbC Tejla, KHUHETHYECKas DSHEpIus,
MOTEeHLIMAJbHAS DJHEPrusi, MeXaHHdeckas paboTa, MeXaHH4YecKas
MOIIHOCTb; TIPH OTMMCAHUH MPABUIBLHO TPAKTOBATH (PHU3UUECKUIA CMBICI
UCTIONIb3YEMBIX BENUYHMH, MX O0O3HAUEHUS W EJAMHHUIIBI, HAXOAWUTh
(GbopMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUYHHY C JIPYTUMHU

BCINM4YnHaMH

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA Tel U TEMJIOBBIC




SBJICHUS, UCHOJb3ys (U3MYECKUE BEIUYMHBI: JaBJIEHUE Tasa,
TeMIlepaTypa, CpeAHssi KHUHETHYecKass DSHEpPrusi XaoTUYECKOIo
JOBUKEHUS MOJIEKYJ, CpPEIHEKBagpaTHUYHas CKOPOCTb MOJIEKYJI,
KOJMYECTBO  TEIUIOThI, BHYTpPEHHSs OJHeprusi, pabora rasa,
KOA(OUIIMEHT TOJIE3HOI0 JEHCTBHUS TEMJIOBOIO JBUTATENs; MpHU
ONMCAHUU IIPaBUJIBHO TPaKTOBaTh buznyeckuit CMBICII
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHHS W €IMHMIBI, HAXOAUTH
(dbopMyJibl, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMHU

BEIIMYUHaAM

10.6

OnuceiBaTh M3y4YEHHBIE DJJIEKTPUUECKHE CBOWMCTBA BEIECTBA U
AIIEKTpUYECKUE  sABJIEHUS  (IIPOLIECCHI), HCIONB3YSd  (U3HUYECKUE
BEJINYUHBI: NEKTPUUECKUN  3aps, AJIEKTPUYECKOE  TIOJIE,
HANpsDKEHHOCTh TIOJIS,, TOTEHIIMAl, pPa3HOCTh TOTEHIUANIOB; TpHU
OMHCAaHUHU TPABWIHHO TPAKTOBATHh (PU3UUYECKHUI CMBICT HCIIOJIb3yEMBIX
BEeIMYMH, WX OO0OO3HAYEHHsS U EIUHUIBL, YKa3blBaTh (POPMYJIBL,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYyl0 BEJIWYMHY C JAPYTUMHU

BCINM4YnHaMU

10.7

aHAIM3UPOBaTh (UBNYECKUE TPOLECChl U  SABIEHUS, UCIOIb3YS
¢u3nyecKkre 3aKOHbI U MPUHIIUIIBI: 3aKOH BCEMUPHOT0 Tarotenus, I, 11
u I 3akonsl HprOTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOW SHEPIHUH,
3aKOH COXPaHEHUsI UMITYJIbCa, IPUHIIMI CYNEPHO3ULIMU CUJI, TPUHIUIT
paBHONpPABUA HMHEPUMAIBHBIX CHUCTEM  OTCUETA; MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeaHEl KUHETUYECKOM HHEPrHuM TEIUIOBOTO JBMXKEHUS MOJIEKYJ C
abCONIOTHON TeMmepaTypoid, MEepBbI 3aKOH TEPMOJIMHAMUKHU; 3aKOH
COXpAaHEHUs JJIEKTPUUYECKOro 3apsna, 3akoH KyisoHa; mpu 3ToM
pa3nuyaTth CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHUHIMUIIBI JEUCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCIOBUS UX 0€30MacHOro

HCIIOJIb30BaHUs B HOBCG)IH@BHOﬁ KHN3HU

10.9

Brimmonaars SKCIICPUMCHTBI IO UCCIICAOBAaHUIO (1)I/I3I/I‘I€CKI/IX SIBJIEHUU U
MPOIIECCOB C UCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH; IpH
3ToM (popMyIHpoBaTH TpoOIEeMy (3a7ady) W THIOTE3y Y4eOHOTO
OKCIIEPUMEHTa,  cOOMpaTh  yCTAaHOBKY W3  MPEIJIOKEHHOTO

00opy10BaHusl, MPOBOJUTH OMBIT U (HOPMYIMPOBATH BHIBOABI

10.10

OCYHlGCTBHHTB IpsAMBIC W KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX

BCJIMYHH, IIpU 3TOM BLI6I/IpaTB OIITHMAJILHBIN CIOCO0 U3MCPCHUA U




HUCIIO0JB30BAaTh U3BCCTHBIC MCTOJbI OLICHKH HOFpeHIHOCTeﬁ I/ISMCpCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEJIUYUHAMH C
UCIIONIb30BAaHUEM TMPSMBIX HM3MEPEHUN; TPU 3TOM KOHCTPYHPOBATH
YCTAaHOBKY, (UKCHUPOBATh pE3YJIbTAThl IOJYYEHHON 3aBHCHUMOCTH
(U3MYECKUX BETUYHH B BUJC TaOIUI] U TPadUKOB, JIETaTh BBIBOJIBI I10

pe3yjibTaTaM HCCIICIOBAHUA

10.12

CobmomaTh mpaBwia 0e30macHOro  Tpylda IpU  NPOBENECHUU
UCCIIEIOBAaHU B  paMKax Yy4eOHOro SKCIEpPUMEHTa, ydeOHo-
MCCIIEIOBATENbCKON M MPOEKTHOW NEATEIBHOCTH C HCIOJIB30BAHUEM

M3MEPUTENIBHBIX YCTPOMCTB U 1TaO0paTOPHOro 000PYA0BaHUS

10.13

Pemarp pacuérHbie 3a/1auil ¢ SBHO 3aJaHHON (U3NYECKON MOJEINBIO,
WCIIONB3Ysl (PU3MUECKHE 3aKOHbI W TPHUHIIMIIBI, HA OCHOBE aHaIM3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh  (DU3HUECKYIO MOJENb, BBIICIATH
(bu3uYecKrue BEIMYUHBI B (HOPMYJIbI, HEOOXOAUMBIC JJIsA €€ pereHus,
MPOBOJIUTH PAcUEThl M OLEHUBATH PEATBHOCTH MOJYYEHHOTO 3HAYCHUS

(bu3nyecKoil BeTUYMHBI

10.14

Pemrate Ka4€CTBCHHBIC 3aJa4uu: BBICTpanBaTh JJOTHUYCCKH
HCIMIPOTHUBOPCUMUBYIO LCIIOYKY paccyxcz(eHHﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/I?>I/ILIGCKI/IC SABJICHUA

10.15

Hcnonp30BaTh MNpu  pelIEeHUH y4eOHBIX 3aJady  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBaHUS,
MHTEPIIPETallUd U TMPEJCTABICHUS Y4YeOHONW M Hay4HO-TONYJISIpHON
MHPOPMALIUY, TOTYYEHHOW W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyI0 HH(OPMaLIKIO

10.16

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUHCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE HNPOLIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpPETHUYECKHE 3HAHUS O (pU3MKe B TOBCEAHEBHOM
YKU3HHM JJIs1 o0ecIieueHus: 0€30MacHOCTH MPU OOpaIeHuH ¢ IpruoopamMu
U TEXHHMYECKMMH YCTPOHCTBAMHU, JUIsI COXPAaHEHHUS 3/I0pOBbS W

CO6J'II-OI[€HI/I$I HOPM 35KOJIOTHUYCCKOT'O IMOBEACHHUS B Opr>KaIOH_ICI‘/JI cpene

10.18

PaGoTaTh B rpynmne c BBIMOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBAaTh  pabOTy  TPYMIBI, pAlUOHAJIBHO  pacHpeensiTh
0053aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTaHJAPTHBIX
CUTyallUsAX, AJE€KBATHO OLICHUBATH BKJAJ KaXXJOr0 U3 YYaCTHUKOB

IpyNIbl B peLIeHHE pacCMaTpUBAEMON MPOOIIEMBI




11 KIIACC

Kon
NPOBEPSIEMOr0
pe3yJbTara

IIpoBepsiemble nMpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 001ero oopa3oBaHus

11.1

JleMOHCTpUpOBaTh Ha MpUMEpax poidb M MecTo (U3HKH B
(GbopMHpPOBaHUN COBPEMEHHON HAyYyHOW KapTHUHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH M TE€XHOJIOTMM, B IPAKTUYECKON AEATEIbHOCTU

JOJIEH, LIEJTOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUPa

11.2

Y4YUTHIBATh rpaHylbl MIPUMCHCHUA N3YUYCHHBIX (I)I/I3I/I"ICCKI/IX MOHCHCﬁ:
TOYCYHBIHN 3J'I€KTpI/ILIeCKI/H71 3apsan, aacpHasd MOACIIb aToMa, HYKJIOHHAas

MOJIEJIb AaTOMHOT'O Si/ipa MPH peleHNH (HU3NIECKHUX 3314

11.3

PacmoznaBate (usndeckue sBICHHS (MPOIECCH) U OOBACHATH UX Ha
OCHOBE 3aKOHOB  DJIEKTPOJAWHAMHKHA W  KBAaHTOBOW  (DMBHKH:
3JIEKTpUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHS  TOKa, B3aNMO/ICHCTBHE MarHuTOB,
AJIIEKTPOMArHUTHAS WHAYKIUSA, JCHCTBHE MArHUTHOTO TIOJIA Ha
NPOBOJHUK C TOKOM U JBWKYIIMHCS 3apsij, SJICKTPOMAarHUTHBIC
Koysie0aHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBETa,
OTpaXeHHEe,  TpelioMIIieHHe, UHTeppepeHuus, audpaxius U
MOJIIpU3alUsl CBETa, JAUCIEPCHs] CBETa, (POTOIIEKTpUUECKUN >PPeKT
(porodddexT), cBeTOBOE AaBIEHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas H  HCKYCCTBEHHas

PaINOAKTUBHOCTD

11.4

OnuceiBaTh U3yuyeHHbIE CBOICTBa  BellecTBa  (AJIEKTPUUYECKHE,
MarHUTHBIE, ONTUYECKHE, IEKTPHUUECKYIO MMPOBOJAUMOCTh Pa3THIHBIX
cpeda) M DJIEKTPOMArHuUTHBIC SBJIEHHUS (TPOLIECCHI), HCHONb3YS
¢u3nyeckue  BENUYMHBL:  JJEKTPUYECKHH  3apsja, CHiIa  TOKa,
JNEKTPUUECKOE  HANPSIKEHUE,  IIEKTPUUECKOE  COIPOTHUBIICHHUE,
pasHocTs moteHnmanoB, JJ[C, pabora Toka, MHAYKIUS MarHUTHOTO
noisi, cuiaa Awmmepa, cwia JlopeHna, WHAYKTUBHOCTh KaTYIIKH,
SHEPIus IEKTPUUYECKOrO0 W MAarHUTHOTO MOJIeH, MEepHOj U YacToTa
KoneOaHmii B Koje0aTeIbHOM KOHTYpE, 3apsa M CHjla TOKa B ITpoIiecce
FapMOHMYECKHUX AJIEKTPOMArHUTHBIX KoJIeOaHUH, ¢dokycHoe
paccTosHME M ONTHYECKas CWJAa JIMH3bI, MPU OMUCAHUHM HPABHIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT HCIOJNB3YEMBIX BEIHYMH, HX
00O3HaueHHWsT ¥ EIWHHIBL, YKa3blBaTh (HOPMYIBI, CBSI3BIBAIOIIHE

JaHHYIO (1)I/ISI/I‘I€CKYIO BCJIMYHHY C APYTUMH BECIUIYNHAMU




11.5

OnuceiBaTh U3y4YECHHBIE KBAHTOBBIE SIBJICHUS M NPOLIECCHI, UCIIOIB3YS
¢bu3nYecKrue BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, JHEPTrUs U HMIYJIbC (DOTOHA, MEpUON
MoJypacnana, OHHEpPrusi CBA3M AaTOMHBIX sJep; IpPU ONHCAHUU
MPAaBUJIBHO TPAKTOBATh (PMU3UUYECKHUI CMBICT UCIOIB3YEMBIX BEJIHUMH,
ux 0003HAYEHUs M EIUHMIIBI; YKa3blBaTh (OPMYJbI, CBS3bIBAIOIINE
TaHHYIO0 (QU3UYECKYIO0 BEIMYUHY C APYTUMHU BEIMYMHAMHU, BHIYHCISATH

3HAa4YCHHUC (1)1/131/1‘1601(0171 BCIIMYHMHBI

11.6

AHanu3upoBaTh (PU3MYECKHE MPOLECChl M SBIEHUS, HUCIOJb3YS
¢usnueckre 3aKOHBI M OpUHIUNBL  3akoH Oma,  3aKOHBI
IIOCJIEA0BATEIBHOTO UM IAPAJLIEIBHOIO COEOUHEHHS ITPOBOJHMKOB,
3ak0oH JIxoyns — JleHna, 3aK0H AJIEKTPOMAarHUTHON MHIYKLHH, 3aKOH
IIPSIMOJIMHEMHOIO PacpOCTPAaHEHUS CBETA, 3aKOHBI OTPAXXEHMsI CBETA,
3aKOHbl  IPEJIOMJIEHUS  CBETa, ypaBHEHHWE OWHIUTEHHa A
¢dorodddexra, 3aKOH COXpaHEHUS DHHEPIHM, 3aKOH COXPAHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHMsS DJIEKTPUYECKOrO 3apsja, 3aKoH
COXpaHEHUsI  MAacCOBOIO  4YMCJa, IOCTyJarsl  bopa, 3akon
pPaaMOaKTUBHOIO pacnajga; TMpH 3TOM  pas3jIinyaTb  CIOBECHYIO
(bOopMYyITHUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKECHHE U yCIOBHUS

(rpaHu1Ibl, 06J1ACTH) IPUMEHUMOCTH

11.7

OHpCILGJ’IﬂTB HalpaBJICHUE BECKTOpPAa HWHAYKIUHW MArdHuTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl Jlopenia

11.8

CTpOI/ITB KU  OIHUCBhIBATb I/I306pa)KCHI/Ie, co3gaBacMo€ IINIOCKHUM

3€pKajioM, TOHKOW JIMH301

11.9

BrimmoaHaTs 9KCIICPUMCHTBI IO UCCIICAOBAaHUIO (1)I/I3I/I‘-I€CKI/IX SIBJIEHUU U
MPOIIECCOB C UCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH; IpH
3ToM (opMmyIHpoBaTh TpoOIeMy (3a7ady) W THIOTE3y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIUIOKEHHOTO

00opy10BaHusl, IPOBOJUTH OMBIT U (YOPMYIHPOBATH BHIBOABI

11.10

OCYH_IGCTBJIHTB OpsMBbIC W KOCBCHHBIC H3MCPCHUA (I)I/IBI/I‘ICCKI/IX
BCJIMYHMH, IIpU 3TOM BBI6I/IpaTB OIITHUMAJIbHBIN CIOoCco0 HU3MEPCHHUA U

HCIIOJB30BaTh U3BCCTHBHIC METO/bI OICHKU HOFpeHIHOCTef/'I I/I3MepeHI/1ﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MYECKUX BEIUYMH C HCIIOJIb30BAaHUEM
NPSAMBIX ~ HM3MEPEHUH; IpPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(buUKCUpOBaTh pe3yNbTaThl MOJTYYCHHOW 3aBHUCHUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJE TaOIMLl U IpadUKOB, JeaaTh BbIBOABI IO pe3yJsibTaTaM

HUCCICIOBAaHUA

11.12

CobOnromaTe mnpaBuia O€30MacHOTO TpyAa MpH  I[POBEIECHUHU




HCCIICIOBAaHUNA B  paMKaxXx Y4eOHOro DOKCIEepUMEHTa, Y4eOHO-
HCCJEN0BATENBbCKON U MPOEKTHOW JESITEIbHOCTH C MCIOJb30BaHUEM

U3MEPUTENBHBIX YCTPONCTB U J1a0OpaTOPHOro 000pYy10BaHUS

11.13

Pemate pacuérHple 3aauu C SBHO 3aJaHHON (U3MYECKOW MOJENbIO,
I/ICHOJIBBYSI (1)I/ISI/I‘I€CKI/IC 3aKOHbBI H HpI/IHI_II/IHBI; Ha OCHOBC aHaJin3a
YCIOBHS  3a7aud  BBHIOMpATh  (DU3UYECKYIO MOJENb, BBIICIATH
du3HYecKre BEIMIUHBI U (POPMYIIBI, HCOOXOAUMBIE ISl €€ PEIIeHUs,
MIPOBOJIUTH PAcU€Thl U OLEHUBATH PEATbHOCTh MOJIYYEHHOTO 3HAYEHUS

(hU3UIECKON BETMUYMHBI

11.14

Pemate  kauecTBeHHBbIE  3aJlayu: BBICTpaWBaTh  JIOTHYECKHU
HEMPOTUBOPEUHBYIO LIEMIOYKY PACCYKICHHUI C OMOpoil Ha M3yuYeHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)H3H‘-I€CKI/IG SABJICHUA

11.15

Hcnonb30BaTh MOpU  pelICHUMH YYeOHBIX 3aJad  COBPEMEHHBIC
MHGOPMALlMOHHBIE TEXHOJIOTUU [UIsl TOUCKA, CTPYKTYpUPOBAaHMUS,
UHTEPIIPETALlMM U TPEJCTABICHUS Y4YEOHOH M Hay4HO-IONYJISIpPHON
uH(bOpMalMY, MOMYYEHHON M3 pa3IMYHbIX MCTOYHUKOB; KPUTHUYECKU

aHAIIM3UPOBATh MOJIyYaeMyto HH(pOpMaIuo

11.16

OOBSICHATh MPUHIUIBI ACUCTBUS MAIINH, MPHOOPOB M TEXHHUYECKHUX
YCTPOICTB; pa3ianyaTh YCJIOBHUS HX O€30MaCHOTO HCIIOJIb30BAHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIAJa POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPY’KAIOLIETO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOT Ui

11.18

Hcnonp30BaTe TEOpeTHYECKHE 3HAHUS TO (DU3MKE B TOBCEIHEBHOM
KU3HH I o0ecrieyeHus: 0€30MacHOCTH MpU O0pallleHnH ¢ TprudopamMu
U TEXHHYECKMMH YCTPOHCTBaMH, JUIsI COXPAHEHHUS 3/I0pPOBbS W

COOJIIOICHHS HOPM HKOJIOTMYECKOT0 TIOBEICHHUS B OKPY KaloIlel cpee

11.19

PaGotaTh B Tpymnme ¢ BBINOJHEHWEM PA3IUYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TpymIbl,  pPalUMOHAIbHO  paclpenensiTh
0053aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsiX, aJ€KBATHO OLIEHMBATh BKJAJ KaXIOT0 M3 YYaCTHUKOB

IpYIIIbI B PELLICHHE PacCMaTpUBaeMOl POOIIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
pazaea
a

Konx nposepsiemoro
3JIeMEeHTa

HpOBEpHEMbIe JIEMEHTBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/bl NTO3HAHUS OKpy>Xarouiero mupa. Poib
DKCIIEpUMEHTa W TEOpUHM B  IIpolecce

MO3HAHUS MPUPObL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (GU3NYECKUX SIBICHUH U
npoueccos. Hayunsle runoressl. dusnueckue
3aKOHBI U TEOpUHU. ['paHUIBl MPUMEHUMOCTHU
bu3nuecKux 3aKOHOB. [TpuHIMI
cooTBercTBUs. Poinb u Mecto Qusuku B
dbopMUpPOBaHUM  COBPEMEHHOH  Hay4YHOU
KapTUHBI MUpa, B IIPAKTUYECKON

NEITENBLHOCTH JTIOAEH

MEXAHHWKA

2.1

#i#HPariHKITHEMATHUKA

2.1.1

MexaHn4deckoe ABHKEHUE. OTHOCHUTEIIBHOCTD
MEXaHUYCCKOIro ABUKCHUSI. Cucrema orcuéra.

Tpaexropus

[Tepemenienue, CKOpPOCTh (CpedHSsE CKOPOCTH,
MTHOBEHHAasi  CKOPOCTb) U YCKOpEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIHMH Ha OCU
CHUCTEMBI KOOpAMHAT. Cnoxenue

NepeMENICHUH U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JIBHKCHUE. I'paduku
3aBUCUMOCTH KOODP/IMHAT, CKOPOCTH,

YCKOPEHHH, yTH u nepeMeleHHs




MaTepHaﬂLHOﬁ TOYKHU OT BPpCMCHU

2.1.4

CBobOonHoe nmazeHue. Y cKkopeHrne cBOOOHOTO

naacHus

2.15

KpuBonuneiinoe nBmkeHue. PaBHOmepHOe
JBWKEHHE  MarepualbHOM  TOYKM  TIO
OKPYXHOCTU. YTJIOBasi CKOPOCTb, JIMHEWHas
CKOpOCTb. [Tepuon u 4acToTa.

[leHTpOoCTpEMUTENBHOE YCKOPEHHE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBWKECHHE CHApsAOB, LEMHBIE W PEMEHHBIE

neperaun

IIpakTrueckue paboThI. N3mepenue
MTHOBEHHOMN CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXK]y MyTSIMH, MPONJIEHHBIMU
TEJIOM  3a  IIOCJIEOBAaTEIbHBIE  PABHBIC
IIPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM
JBW)KEHUU C HA4YaJbHOM CKOPOCTBIO, PABHOMU
Hy10. M3ydeHne NBUKEHUS IapuKa B BA3KOU
JKUOAKOCTU.  M3ydyeHuwe  OBUMKEHUA — Telna,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

#iHPart## INTHAMUKA

2.2.1

[TpuHImn OTHOCHUTEIIBHOCTH INanmunes.
IlepBbii 3axkoH Herorona. HMuepuuanbhbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuun cyneprno3unuu

CHJI

223

Bropoit 3akoH Hprorona nns MarepuanbHOU
TOYKM B HWHEPLUUAIBHOW CHCTEME OTCUETA
(UCO). Tperuit 3akoH Hprorona s

MaTCpHAJIbHBIX TOYCK

224

3aK0H BCEMHUPHOTO TAroTeHusl. Cuiia TSHKECTH.

HepBaﬂ KOCMHYCCKAA CKOPOCTh. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus




CKOJNILXCHUST W CWJIA TPSHHS  TIOKOSI.
Koadpduruent tperus. Cuina COMpOTHBIICHUS

IIpU ABHXKCHUH TEJIA B XKUJKOCTHU WUJIU ra3ec

2.2.7

HOCTynaTeHBHOG U BpallaTCjibHOC IBHIKCHHC

abCoIOTHO TBEPOTO Tena

2.2.8

MoOMEHT CHJIbI OTHOCHUTEIIBHO OCH BpalllCHHUS.
[Ineyo cuibl. YCoBuUsi paBHOBECHUSI TBEPIOTO
tena B UCO

229

TexHuyeckue  yCTpPOMCTBA:  MOJMLIUIIHUKY,

JABVKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTuueckue paboTel. M3yueHue ABUKEHUS
Opycka 1O HaKJIOHHON TUIOCKOCTH TIOA
neiicTBUeM Heckolbkux cuwi. HccnenoBaHue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX
B JeOpPMHUPYEMOl TPyKWHE U PE3UHOBOM
oOpa3lie, OT BeIMYMHBI HUX JAedopmaluu.
HccenenoBanue yciioBuil paBHOBECHS TBEPIOTO

TeJa, UMEIOIIEro OCh BPaIICHUS

23

##HPari##3AKOHDBI COXPAHEHNM B MEXAHUKE

I/IMHy.]'IBC MaTepHaHbHOﬁ TOYKH, CHUCTCMBbI

2.3.1 MaTepualbHBIX TOYeK. Mmmynbc cwibl u
W3MEHEHUE UMITYJIbCca Telia
35 3akoH coxpanenuss wumnyiasca B HCO.
o PeakTuBHOE NBUXKEHUE
233 PaGora cumnbl
234 MomHOCTh CHUJITBI
535 Kunernueckas sHeprusi MaTepualibHOW TOYKH.
o TeopeMa 0 KHHETUYECKOU YSHEPTUH
[TorenuuanbHast »Heprus. lloTeHnuanbHas
)36 SHEPrus yIpyro nehOpMUPOBAHHOMN
o npyxuHbl. [loTeHuuanbHass sSHeprus Tena
BOJIM3M MMOBEPXHOCTH 3eMIIU
2.3.7 [loTeHmanbHble ¥ HEMOTEHLMAJIBHBIE CHUJIBL.

CBs13b pa6OTI)I HCIMMOTCHIOHUAJIBHBIX CHJI C




N3MCHCHUEM MEXaHHYeCKOH OHCPIUHn
CHUCTCMBI TCII. 3akoH COXpPAaHCHUA

MEXaHHYECKON SHEPrUr

2.3.8 VYnpyrue u Heynpyrue CToJIKHOBEHUS
3.9 TexHUYeCKHEe yCTpOWMCTBA: NIBUKEHUE DAKET,
o BOZOMET, KOIIEp, IPYKUHHBIM UCTOJIET
[TpakTueckue paboTsl. M3yueHue cBs3U
5310 CKOpPOCTEM TeJll TIpU HEYNpPyrom yJape.

HccnenoBanue cBsi3u  pabOThI  CHIIBI  C

M3MEHEHHEM MEXaHHMICCKOU OHECPIruu TCjia

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH. BbpoyHoBckoe
newkenue. {uddysus. Xapakrep ABUKEHUS U

B3aMMOJCHCTBUS YaCTHUIl BEIIESCTBA

Mogenu CTpoeHHsI Ta30B, XKUIAKOCTEH U
TBEPJBIX TE U OOBSICHEHUE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX MoJeJIei

Macca MOJICKYIJI. KoauuecTtBo BCIICCTBA.

[TocTostHHas ABoraapo

TemmoBoe paBHOBecwe. Temmepatypa u €€

usmepenue. lllkana remneparyp Llenbcus

Mopnens  upeanpHOoro  rasa.  OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON

TCOpHUU UCAJIBHOI'O Ir'a3a

AOGcomoTHas TeMIieparypa Kak Mepa cpenHei
KUHETUYECKOW SHEPruu TEIUIOBOTO JBHKEHUS

yactuil ra3a. [llkana remneparyp Kenbuna

VYpaBuenne Knanelipona — Menneneesa.

3akoH J/lambToHa

I"a3z0oBbIe 3aKOHBI. M30mpoLecChl B MAEaTbHOM
ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

U30TepMa, U30X0pa, u300apa




TexHuuyeckue yCTpOiicTBa: TEPMOMETD,

OGapometp

3.1.10

[TpakTueckue pabotbl. M3mepeHue macchl
BO3JyXa B KJIacCHOW KoMHare. MccnenoBanue
3aBUCHMMOCTH MCKAY MMapaMeTpaMu COCTOSHUA

Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKNU

3.2.1

TepMO,I[I/IHaMI/ILICCKaH CHUCTCMaA. BHYTpeHHHH
SHEPIUid TepMOI[HHaMquCKOﬁ CHUCTEMBI H

CIIOCOOBI €€ U3MEHEHUS

322

KonudecTBo Temnotel u pabora. BHyTpeHHS s

SHEPTHA OAHOATOMHOI'O UACAJIBHOTO Ir'a3a

323

Buael Temionepenauu: TEMIONPOBOJHOCT,
KOHBEKIMSA, U3JlydyeHue. TermnoéMKoCTh Tena.
VYienbHas TeIUIOEMKOCTh BelllecTBa. Pacuyér

KOJIMYCCTBA TCIIOTHI IPH TEILIONEpEaaquC

32.4

IlepBbIit 3aK0H TepMOAMHAMUKH. [Ipumenenne
IIEPBOTO 3aKOHa TEPMOJUHAMUKU K
u3omnpoueccam. I'paduueckass HHTEpIIpETAIUSL

paboTHI Ta3a

3.2.5

Tennoele MammHbl. [IpuHOMIBL J1E€NCTBUA
TEIUIOBBIX MammH. [IpeobpazoBaHus >HEPruu
B TEmwIOBbIX MammHaxXx. KoaddunueHnt
nonesHoro  aeuictBus  (mamee —  KIIJI)

ternoBoi MamnHbl. [{ukin Kapuo u ero KI1/]

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeobpatumocTs  mporieccoB B IpUPO/IE.
TemnmoBrie JIBUTATEIIH. DKOJIOTHYECKHUE

HpO6JI€MBI TCIIOOHCPICTUKHU

3.2.7

Texnuueckue YCTPOWCTBA: JBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOOHWJIbHUK, KOHAUTTUOHED

3.2.8

[IpakTrueckue padboTel. U3Mepenue yaenbHOn

TEILUIOEMKOCTH

33

###Par#H##AI'PEIATHBIE COCTOSAHUWA BEILIECBA. ®A30BbIE




ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHaeHcanus. Mcnapenue
u KHUIIECHHUE. VnenpHas TemnjoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyPhI

KUIICHUA OT JaBJICHUA

332

AOCOmIOTHAT W OTHOCHUTENILHAS BJIAXKHOCTH

BOo3ayxa. HacellenHsiil map

333

Tépnoe TEJIo. Kpucrannuueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KPHCTAJUIOB. Kunkue KPHUCTAJUTHL.

COBpCMCHHHe MaTepHraJibl

334

IInaBnenne wu KpucTaJui3anus. YV aenbHas

TeruioTa miasiaeHus. CyOnumanus

3.3.5

YpaBHEHHE TEIJIOBOTO OanaHca

3.3.6

TexHuueckue YCTpOWCTBA: TUTPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTUHU
MOJIy4YCHHA COBPEMCHHBIX MAaTCpHAJIOB, B TOM

YHUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOT'UH

3.3.7

IIpakTrnueckue paboThI. N3mepenue

BJIAJKHOCTH BO3ayXa

OJIEKTPOAMHAMUKA

4.1

##HPar###JIEKTPOCTATUKA

4.1.1

OnekTpu3anus Tell. DIeKTpUYecKui 3apsia. JIBa

BU A DJICKTPUUCCKHUX 3aps10B

4.1.2

[IpoBOonHUKH, IHABJIEKTPUKH "

MIOJIYITPOBOTHUKH

4.13

3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsiaa

4.14

B3aumoneiictBue 3apsaoB. 3akon Kynona

4.1.5

ONEeKTpUYecKoe  IOJe. Hanpspx€HHOCTD
JIEKTPUUECKOIO IOJIA. ITpuHnun
cynepnosunuy. JIMHMM ~ HanpsKEHHOCTH

SJICKTPUYICCKOTO IMTOJIAA

4.1.6

PabGora cun  AMEKTPOCTATUYECKOTO  MOJIS.

ITorenmuan. Pa3HOCTE MOTEHITHATIOB




HpOBOI[HI/IKI/I U JUBJICKTPUKU B ITOCTOSIHHOM

4.1.7 NIEKTpUUECKOM  moje.  Judnexkrpuyeckas
IIPOHUIIAEMOCTh
DIEKTPOEMKOCT. Konnencarop.
4.1.8 ONEeKTPOEMKOCTh IIOCKOTO  KOHJEHCaTopa.
OHeprus 3apsyKEHHOI0 KOHJIEHCAaToOpa
TexHuueckue  yCTpOMCTBA:  AJIEKTPOCKOI,
419 JIEKTPOMETP, DJIEKTPOCTATUYECKas 3alluTa,
o 3a3eMJIEHUE AJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IIPUHTED
4110 IIpakTrnueckue paboThI. N3mepenue

MEKTPOEMKOCTH KOHICHCATOPA

4.2

HHHPar###TIIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHLIX CPEJAX

Ycnopus CYHICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 anekTpuueckoro Toka. Mcrounuku Toka. Cuia
Toka. [TocTOsHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma 115 ydyacTka 1enu
423 ONEKTPUUECKOE CONPOTUBIICHHUE. Y IEIbHOE
o COINPOTHUBIICHUE BEILIECTBA
454 [TocnenoBarensHOE, napasuiesibHOE,
o CMEIIaHHOE COeMHEHNE TTPOBOIHUKOB
Pabora snexTpuueckoro Toka. 3akoH J[xoyis
4.2.5
— Jlenna
4.2.6 MoIIIHOCTD ANEKTPUYECKOTO TOKa
anekTpoaBmwkymas cuia (mamee — DJC) u
427 BHYTpPEHHEE COIPOTHBIICHHE HCTOYHHMKA TOKA.
o 3akoH Oma [ TOJNHOM  (3aMKHYTOIN)
anekTpuyeckoil nenu. KopoTkoe 3amblkanue
DneKTpOHHAas POBOJAUMOCTh TBEPABIX
428 METaJIJIOB.  3aBUCUMOCTb  COIPOTHBIICHUS
o METaJIJIOB oT TEMIEPaTypPHI.
CBepxnpoBOUMOCTb
4.2.9 OnekTpuueckuid TOK B Bakyyme. CBolicTBa




QJICKTPOHHBLIX ITYYKOB

4.2.10

[TonynpoBonHuku. CoOCTBEHHAs M TpUMECHas!
IIPOBOAMMOCTh TMOJIYNpPOBOAHUKOB. CBoiicTBa

p-n nepexofa. [ToxynpoBogHUKOBBIE TPUOOPHI

4.2.11

:‘)HGKTqueCKI/Iﬁ TOK B QJICKTPOJIUTAX.
3JI€KTp0JII/ITI/I‘-IeCKaSI JUCColranus.

DIIEKTPOJIN3

4.2.12

DINIEKTPUYECKU I TOK B rasax.
CaMOCTOSITETIBHBIA M = HECAMOCTOATEIbHBIN
paspsia. PasnuuHble THIIBI CaMOCTOSITEIBHOTO

paspsaa. Mounnus. [1nazma

4.2.13

TexHnyeckue  yCTpOMHCTBA: aMIepMerp,
BOJIbTMETP,  peocTaTr, MCTOYHHUKH  TOKa,
3JIEKTPOHArpeBaTeNIbHbIE IpUOOPHI,
AJIEKTPOOCBETUTENIbHBIE PUOOPBI, TEPMOMETP
COIIPOTHUBJICHUS, BaKyyMHBIH JMOJ,
TEPMHUCTOPHI u (oTope3nucTopHI,

HOJ'IyrIpOBOJIHHKOBBIfI A0, raJlbBaHUKa

4.2.14

[IpakTnueckue paboTHI. Nzyuenue
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOB.

Usmepenne OJIC uCTOYHMKA TOKa U €ro
BHYTPEHHETro comnpoTuBieHus. HabmoneHue

AIIEKTPOJIN3A

11 KITACC

Kon
paszaen
a

Koanpogsepsiemoro
3JIeMeHTAa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OJIEKTPOAMHAMUKA

4.3 ##HPariH#MAT HUTHOE I1OJIE. DJIEKTPOMATI'HUTHA S MHAY KN A

4.3.1

IlocTrosstHHBIE MarHuThbl. B3amMonelicTBHe

IIOCTOSSHHBIX MaroHuToOB

4.3.2

MaruutHoe mone. Bektop MarHuTHOM




uHaykiuu.  [IpuHIun — cyneprno3uiuu.
Jlvann MarmuTHOM uWHAyKuuu. KaprtunHa
JMHAUM  MArHuTHOM  MHAYKIUHA  TOJA

IOCTOAHHBIX MaroHuTOB

MaruutHOe 10JI€ MPOBOJHHUKA C TOKOM.
Kaptuna nuHMil 1osisl JJIMHHOTO MPSMOTO

MNPOBOAHUKA U 3aMKHYTOI'0 KOJIBIIEBOT'O

4.3.3 MPOBOJHMKA, KATymIKH C TOKOM. OTmbIT
Opcrena. BzaumoaeicTBrue MPOBOTHUKOB C
TOKOM
434 Cuna Amriepa, e€ MOJTyJIb U HallpaBJIeHUE
Cuna Jlopentia, e€ MOy b U HampaBJICHUE.
JIBi>xeHHe  3apsHKEHHOM  4YacTHIBI B
433 OJHOPOJHOM MAarHMTHOM mone. PaGora
cuisl JlopeHia
4.3.6 SIBNIeHME 2JIEKTPOMArHUTHOM UHIYKIIUU
437 [ToTok BekTOpa MarHUTHOW WHTYKIIUH
O/1C uHaykuuu. 3aKOH 3J€KTPOMarHUTHOM
4.3.8 nHaykuu Papanes
BuxpeBoe »snektpuueckoe mose. IJIC
WHIYKIIMA B TIPOBOJHHUKE, JBIDKYIIEMCS
439 MOCTYNATELHO B OJHOPOTHOM MarHUTHOM
roJjie
4.3.10 [IpaBuio Jlenna
NHayKkTUBHOCTD. SIBICHHE CAMOWHIYKIIHH.
4311 OJ1C camouHAYyKIIMT
DHeprussk MarHUTHOTO TOJSI KaTyIIKH C
43.12
TOKOM
4.3.13 DNEeKTPOMarHUTHOE TI0JIe
TexHuyeckne yCTPOWCTBA:  IMOCTOSIHHBIE
MarHHTEHI, AIIEKTPOMATHUTEI,
43.14
AJIEKTPOIBUTATEITb, YCKOPHTEIH
AIIEMEHTAPHBIX YACTHII, MHIYKIIMOHHAS I1eYb
4.3.15 [TpakTnueckue paboThL. N3yuenue




MarHUTHOTO IO KAaTYIIKH C TOKOM.
HccnenoBanne OeWCTBUA  ITOCTOSIHHOTO
MarHuTa Ha paMmKy ¢ TokoMm. MccnenoBanue

SABJICHUSA BHCKTpOMaFHHTHOﬁ HHAYKOWUN

KOJIEBAHUWA 1 BOJIHBI

5.1

##HHPartH#MEX AHNYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarensHass cucrema. CBOOOmHBIE
koneOanus. I'apMOHHMYECKHE KoyeOaHus.
[lepuon, wactota, ammumuTyga u  (asa

KoJicOaHuit

5.1.2

[IpyxuHHBIA MasgTHUK. MartemaTuyecKui

MasiTHHUK

5.1.3

VYpaBHEHHE TapMOHMYECKUX KOJeOaHHI.
Kunematuueckoe " OUHAMHAYECKOe

OIMCaHHE KOJICOATEIHbHOTO JABHOKCHUA

5.14

[IpeBpaiienue SHEPIUU npu
FapMOHMYECKUX  KOJIEOAHUSX. Cas3pb
aMILIATYbI KOJIeOaHUI HCXOOHOUN
BEJIMYUHBI C aMIUTUTYJaMU KoJjieOaHuM eé

CKOPOCTH U YCKOPEHUS

5.1.5

KoneGarenbuplii  koHTYp.  CBOOOIHBIC
AJIEKTPOMATrHUTHBIC KoseOaHus B
UleaIbHOM  KOJIeOaTeNbHOM  KOHTYDE.
AHanorusi MeXIy MEXaHHWYeCKUMH U
AJIEKTPOMATrHUTHBIMHA KOJICOaHUSAMHU.

®opmyina Tomcona

3akoH COXPAaHCHUA DHCPrur B HACAJIBHOM

KOJIe0aTSIIEHOM KOHTYPE

BrinyxeHHbIE MEXaHUUYECKHE KOJICOaHMUS.
Pesonanc. Pe3onancnas KpHBasl.
Brinyx/1eHHBIC 3JIEKTPOMArHUTHBIE

KoJIeOaHusl.

5.1.8

[lepemennbiii  TOK.  CHHYCOUIATBHBIN

IIEPEMEHHBIN TOK.

5.19

Mo1HoCTh [IEPEMEHHOI'0 TOKA.




AMHJ’II/ITy,I[HOG u HeﬁCTBYIOHlee 3HA4YCHUC

CHJIBI TOKA 1 HAIPSKCHUS

5.1.10

Tpaucdopmarop. [IpousBoacTBo, nepenava
U NOTpeOJIeHUe 3IIEKTPUUYECKOW SHEPrHH.
DKOJIOrM4eCKHE PUCKU MPU IPOU3BOICTBE
ANEKTPUIECKOMN SHEPIHH. Kynerypa
UCII0JIb30BaHUs AIIEKTPO3HEPTUU B

MOBCEIHEBHOU KU3HU

5.1.11

TexHuueckue ycTpoiicTBa: celicMorpad,
ANEKTPUYECKHIA 3BOHOK, JMHUH

QJICKTpOIICpCaavd

5.1.12

[lpaktuyeckne pabotel. HccnemoBanue
3aBUCUMOCTH TIEpHOJIa MAJIBIX KOJICOaHHIA
rpy3a Ha HUTH OT JJIMHBI HUTU U MacChl
rpy3a. MccienoBanue nepeMeHHOTO TOKa B
LEeNU W3 TOCJIEA0BATEIFHO COEeTUHEHHBIX

KOHJIEHCATOpa, KaTyLIKHU U Pe3UCTOpa

5.2

##HPart#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckune BOJIHBI, YCIIOBHS
pacnpoctpanenusa. Ilepuwon. CkopocThb
pacmpocTpaHeHuss ¥ JJIMHA  BOJIHBI.

HonepeqHHe " IpOJOJIbHBIC BOJIHBI

522

#i#HPar#Ht# Nurepdepenuus u nudpakuus

MEXaHHUYCCKUX BOJIH

523

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

Bricora Tona. TemOp 3ByKa

524

DNEeKTpOMarHUTHbIE  BOJHBL. Y CJIOBUS
W3JIy4YCHHS]  DJICKTPOMArHUTHBIX  BOJIH.
Bzaumnas opuenrtanus BexktopoB E, B n v

B JJICKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHEe, MPEIOMJICHUE, NOIIpH3aLus,
mudpakuus, uHTepdepeHuns. CKOpocTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana AIEKTPOMArHUTHBIX BOJIH.




HpI/IMeHeHI/IC QJICKTPOMAIrouTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I PaaruoCBA3N U TCIICBUICHUA.
PaI[I/IOJ'IOKaI_II/IH. :‘)HGKTpOMaFHI/ITHOG

3arpsiI3HEHUE OKPYIKAIOLIEH cpebl

5.2.8

TexHudeckue yCTpOMCTBA: MYy3bIKaJIbHBIC
WHCTPYMEHTHI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIULMHE,
panap, paauoNpUEMHUK, TEJEBU30DP,

aHTeHHa, Tenedon, CBY-neup

53

###HParfH##OII TUKA

5.3.1

[IpsiMosIMHENWHOE pacupOCTpaHEHUE CBETA

B OJIHOpoJHOM cpexe. JIyu cBeTa

532

OtpaxxeHne cBeTa. 3aKOHBl OTpaXEHUs
cera. [loctpoeHne M300pakeHHil B IIIOCKOM

3epKaie

533

IIpenomnenne cBera. 3aKOHBI IPETOMIICHHS
CBETA. AGCOoMOTHBIN nokas3areib

IIPETOMJICHUS

534

IomHoe BHYTpEHHEE OTpaKEeHHE.
[IpenenpHbIl yron MOJTHOTO BHYTPEHHETO

OTpaKeHUs

535

Hucnepcuss  cBera. CIOXHBIH  cOCTaB

Oenoro ceera. L{Ber

5.3.6

CoOuparonyie M pacCeUBaIONINE JIUH3BI.
Tonkass nuH3a. POKYyCHOE pAacCTOSHUE U
ONTHYECKass  CWJa  TOHKOH  JIMH3BL
[TocTpoenue n300pakeHUit B COOUPAIOIINX
W pacceuBalommx JuH3ax. Dopmyna
TOHKOW JMH3bI. YBENUYEHHE, JaBaeMoe

JIMH30M

5.3.7

IIpenensl NpUMEHUMOCTH T€OMETPUYECKON

OIITUKH

5.3.8

Wntepdepennuss  cBera.  KorepenrtHsle

UCTOYHUKHU. YcnoBus HaOIIOAeHUSA




MaKCUMyMOB u MUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(1)33HBIX KOI'¢pC€HTHBIX HCTOYHUKOB

Hudpaknus  cBera.  udpakuuonHas

pemérka. YciaoBue HAOMIOACHHS TIABHBIX

5.3.9 MaKCUMyMOB npu HaJIeHun
MOHOXPOMaTHYECKOT O cBeTa Ha
TU(PPAKINOHHYIO PEIETKY
5.3.10 [Tonsipusanus ceera
TexHu4eckne yCTpOMCTBA: OYKH, Jyma,
¢doroanmnapar, MNPOEKUUOHHBIA ammapar,
5.3.11 MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OITHKA, TU(ppaKknOHHAS pemeéTka,
HOJIIPOU ]
IIpakTrnueckue paboTHI. N3mepenue
5310 nokasarens npenomienus. MccnenoBanue

CBOWCTB  W300pakKeHW B  JIMH3aX.

HaGmronenue aucnepcun cBeta

DJIEMEHTBI CIELIMAJIBHOM TEOPMU OTHOCUTEJIbBHOCTH

6.1

I'paHunbl NPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTynatsl TEOPUHU
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTh
MOZYJSL CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHITUTT OTHOCUTEILHOCTH DUHIIITEHHA

6.2

OTHOCUTEIFHOCTD OOTHOBPECMCHHOCTH.
SaMe,HJ'IeHI/Ie BpEMCHU U  COKpalICHUC

JJIMHBI

6.3

DHeprusi U UMITYJILC CBOOOTHOM YaCTHUIIbI

6.4

CBsi3p Macchl C DHEPTUECH W HMITYJIHCOM
CBOOOMHON YacCTUIBl. DHEPrus MOKOS

CBOOOJTHOM YaCTUIIBI

KBAHTOBAA ®U3NKA

7.1

#iHPar###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®otonbl. Dopmyna [lnanka cBs3u 3HEPTUN




¢hoTOHa C ero 4YacTtoTol. ODHeprus u

UMITyJIbC (POTOHA

7.1.2

OTtkpeiTHe U uccnenoBanne horodrddexra.

OIBITEI AT. Croxerona. 3aKOHEBI

dotorddekra

7.1.3

YpaBHeHue OHUHIITENHA hilas:|
dbotorddexra. «Kpacnas TpaHUIa

dotorddekra

7.1.4

Jasnenue cera. OnbiTel I1.H. JIeOeneBa

7.1.5

XUMHYECKOE NEHMCTBUE CBETA

7.1.6

TexHuueckue ycTpoiicTBa: (OTOINIEMEHT,
dboTomaTuuK, COJIHEYHAs Oatapes,

CBETOAHO]

7.2

CTPOEHUME ATOMA

7.2.1

Mopens atoma Tomcona. OBITE
Pesepdopaa o uccnenoBaHuio CTPOCHUS

aToMa. HnaHeTapHasI MOACIb aTOMa

7.2.2

ITocTynater bopa. N3nyyenune U
HoMIoNeHHe  (OTOHOB TpU  IEepexone
aToMa C OJHOIO YpPOBHS DJHEPrUM Ha
npyroi. Buzasl ciektpoB. Cnektp ypoBHEH

SHEPIHUU aTOMa BOAOPOJa

723

Bonnosrle cBoiicTBa yacTtull. BoaHBI 1€
Bpoiis. KopmyckynsipHO-BOJIHOBOM
nyanmu3M.  Jludpakius IJIEKTPOHOB  Ha

KpHUCTaJlIax

7.2.4

CnoHranHoe U BBIHYKACHHOC H3JTYUYCHHUC.

YcTpoilcTBO M IpUHLIKIT pabOTHI Jlazepa

7.2.5

TexHu4yeckue yCTpOWCTBA: CIEKTPaIbHBII
aHanu3 (CIEKTPOCKOII), Jia3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnueckue  pabotel.  HabOmronmenue

JIMHENYaToro CIEKTpa

7.3

ATOMHOE A1PO




7.3.1

Metonpl HAOMIONEHUS W PETHCTPALUA

SJICMCHTAPHBIX YaCTHUL]

7.3.2

OTkpbITHE  PaAMOAKTUBHOCTH.  OMBITHI
Pezepdpopna mno ompeneneHuio cocraBa
pannoakTUBHOro  u3inydeHus. (CBoiicTBa
anb(a-, Oeta-, raMma-u3nyueHus. Brnusaue

PaaAnOaKTUBHOCTH Ha JKUBBIC OPIraHNU3MbI

7.3.3

OTkppITHE  TPOTOHA W HEUTpOHA.
Hyxnonnass mozxens siapa I'eiizenOepra —
WBanenko. 3apsan smapa. MaccoBoe 4HCIIO

anpa. M3oronsl

7.3.4

Anbda-pacma. DNEeKTPOHHBIN u
MO3UTPOHHBIH  Oera-pacnman.  ['amma-
U3Jy4YeHUE. 3aKOH  pagMOaKTHBHOTO

pacmaja

7.3.5

OHeprusi CBA3M  HYKJIOHOB B  fJIpe.

Snepubie cuibl. JlegekT Macchl siapa

7.3.6

Snepuble peakuuu. JleneHwe M CHHTE3

saep

7.3.7

SAnepubiit peaxTop. TepmosinepHbIit
cunre3. [IpoGiieMbl ¥  TEPCHEKTHBBHI
SAIEPHOM  DHEPreTHKH.  DJKOJOTMYECKHUE

ACIICKThI H,Z[CpHOfI 9HEPICTUKHU

7.3.8

OnemeHTapHble  4acTHLbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIBHBIE

B3aUMOICHCTBHS

7.3.9

TexHudeckue  yCTpPOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, sAnepHBIM  peakTop,

atroMHas bomOa

7.3.10

[Ipaktuyeckue pabotsl. HccnenoBanue
TPEKOB 4acTHIL (mo TOTOBBIM

doTorpadusam)

SJIEMEHTBI ACTPODOU3UKHA

8.1

Bun 3Bé3mHoro neba. Co3Besmusi, spKHe




3Bé3£[BI, IJIaHCTBI, UX BUANMOC IBUXKCHUC

8.2

Conneunas cwucrema. IlmaHeTrsl 3eMHOI
TpYIIIbI. IImaHeThI-ruranThl u ux
CIIYTHUKH, KapPJMUKOBBIC INJIAHCTHI. Manigsle

Testa COTHEYHOH CUCTEMBI

8.3

Connnie, d¢orochepa u  armocdepa.

CoHeyHast aKTUBHOCTD

8.4

Ucrounuk sueprun CoJiHIIA U 3BE3]T

8.5

3BE31bI, HMX OCHOBHBIC XapaKTEPHUCTUKH:
Macca, CBETUMOCTb, PaaWycC, TEMIIEpaTypa,
170:¢ B3aMMOCBSI3b. Jwnarpamma
«CTIEKTPAJIbHBIA ~ KJIAaCC — CBETUMOCTBY.
3BE3bl  IJIABHOW  I10OCJIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTb» UIs

3BE3/] ITIaBHOM IOCICA0BATECILHOCTH

8.6

##Par###BuyTpennee cTpoeHue  3BE3.
CoBpeMeHHbBIE NPE/ICTABIICHUS 0
MMPOUCXOXKACHUN W 3BOJIIOLIMU COJIHI_[a u

3BE37. DTambl )KU3HU 3BE3T

8.7

Mineunbiii  Ilyte — Hama [anaktuka.
CnupaneHass ~ cTpykTypa  [amaktukw,
pacmnpenenenue 3BE3N, Ta3a W IBUIN.
[lonoxenne u nawxenne ConHua B
lamaktuke. [lmockas wu  cdepudeckas

noacucTeMsl I'anakTuku

8.8

Twumel  ranmaktuk. Pagumoramaktuku u

KBazapel. YEpHBIE ABIPHI B sIpax rajJakTHK

8.9

Bcenennas. Pacmupenune  BceneHHOM.
3akoH XaOOma. Pasz0Oeranue ramakTHK.
Bospact u paguyc BcenenHoil, Teopus
Bonbmioro B3peiBa. Mogenbs «ropsuen

Bcenennoi». PenukroBoe usiyueHue

8.10

MacmrabHast ~ cTpykTypa  BceneHHOI.
Mertaranaktuka. Hepeménusie mpoOiieMbl

ACTPOHOMUHU




YYEBHO-METOJAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

» ®usuka, 10 kmacc/ Mskumes I'.41., Byxosues b.b., Corckuiit H.H.; mon penakiueit
[TapdenTtreBoit H.A. AknronepHoe obmecTBo «M3natenscTBo «IIpocBemnienney

» ®usuka, 11 kmace/ Mskumes I'.J1., byxosnes b.b., Yapyrua B.M.; non penakiueit
[TapdentneBoii H.A. AkimonepHoe o0miectBo «M3aarenscTBo «IIpocBemnienne»
 Aknroneproe obmiectBo «M3marensctBo «lIpocsemenue» 3agaunuk mo gusuke 10-11

kiace / PeimkeBuy A.I1.

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

*CoopHuk 3ana4 no ¢puzukel0-11 kmaccel. Yrmyonénnsiii yposens / [TapdentreBa H. A.
« ®usuka. Paboune nporpammel. [Ipeamernas muaus yuebuukos "Knaccnueckuii Kypce". 10-

11 xnaccer / Hlatanuaa A. B.

» Terpaas nns mabopatopubix padot no usuke, 10, 11 k. / [TapdhenteeBa H.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

* https://m.edsoo.ru/7f416194
* http://resh.edu.ru/subject/28/7
* http://class-fizika.ru
* Buptyanesnbie 1aboparopusie padboThl: https://efizika.ru Equnas komtexius [{OP:

* http://school-collection.edu.ru/collection/ n-t.ru DnexTpoHHas 6uOINOTEKA HAyKa U TEXHUKA:
https://n-t.r






