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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
obOpazoBanus orBoautcs 201 gac: B 10 kiacce — 102 yaca (3 yaca B Heneno), B 11
Kkiacce — 99 gacos (3 4aca B HeEINIO).

[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
KoaunvecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM un@poBbIe
Ne i/ P Kontposbnsie | IIpakTnyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
Paznen 1. DU3UKA U METO/Jbl HAYUYHOI'O IO3HAHUSA
1.1 ®u3uKa 1 METOAbI HAYYHOT'O TO3HAHUS 2 bubmmorexa [JOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemarika 13 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2 Jlunamka 13 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHbBI COXPAHEHUSI B MEXAHUKE 11 1 hits://m.edsoo.ru/ 74 1bf72
Hroro no pazaeny 37
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 14 1 bu6nmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [JOK
3.2 OCHOBEI TEPMOHMHAMHKH ? https://m.edsoo.ru/7f41bf72
313 ArperaTHbIE COCTOSIHUS BEILIECTBA. 6 bu6nuorexa IIOK

®da3oBbIe epexXoabl

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




Htoro mo pazneny

29

Paszpnen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
4.1 DIIeKTpOCTATHKA 15 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 2nEKTpUYECKUN TOK. TOKHM B 19 bubnuoreka [JOK
' Ppa3IUYHbBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 34
Pe3epBHOE Bpems 1
OBILIEE KOJINYECTBO YACOB 1O 102

INPOI'PAMME




11 KIIACC

Kosan4yectBo 4yacos DJIEKTPOHHBIE
HauMeHoBaHHe pa3aei0B U TeM uugposbie
Ne i/ P KonrtpoJsbnsie | IIpakrnyeckue (ugp )
NPOrpaMMBblI Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOJAMHAMUKA
L1 MaruauTtHoe nose. DIeKTpOMarHuTHas 15 3 bubnumoreka [IOK
) WHIYKIHS https://m.edsoo.ru/7f41c97¢c
HTroro no pazgeny 15
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4eCKHe U JIEKTPOMArHuTHbBIE 1 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97c
bubmnoreka [IOK
2.2 MexaHn4ecKkne U 3IEKTPOMArHUTHBIE BOJIHBI 10 hitns:/m._edsoo. r/Tf41c97c
but6mmoreka [JOK
2.3 Ok 18 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pasaeny 40

Paznea 3. OCHOBBI CIIEIITMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cIEIIUATIBHOM TEOPUH 5 bubnuorexa [HOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 5
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHThI KBAHTOBOW ONTHKU 9 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢




bu6nmoreka [JOK

4.2 Crpocnue atoma > https://m.edsoo.ru/7f41c97¢
bub6nmoreka [JOK
4.3 A 11
TOMHOE AApO https://m.edsoo.ru/7f41c97¢
Hroro no paspeny 25

Pa3nen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 D1eMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 9 Bubmrorexa LIOK
' P P https://m.edsoo.ru/7f41¢97¢
HToro no pasneny 9
Pa3nesn 6. OBOBIIAIOIIEE IIOBTOPEHHUE
bu6mmoreka [JOK
6.1 Obobmaromee nosTopenne 4 https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Pe3epBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB I1O 99

INPOI'PAMME




IHOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
KoaunvecTBo yacos DJIeKTPOHHbIE
JlaTa
muppoBbIe
Ne n/m Tema ypoxka Kontposabubie | IlpakTuyeckue | H3Yy4Y€HH
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypchl
®u3nka — HayKa O PUPOJE.
1 Hayunsie MeT(})]JIBI HO?I,)H;)HI/M 1 bubmmorexa [IOK
y https://m.edsoo.ru/ff0c32e2
OKPY>KaloIlero Mupa
Pounb 1 MmecTo dusuku B
) (hopMHUpPOBaHUH COBPEMEHHOM | bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETHHOCTH JIIOIeH
MexaHnueckoe JBUKECHUE.
3 OTHOCUTENIBHOCTh MEXaHUYECKOTO 1 bubmuoreka [JOK
newxeHus. [lepemerenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMepHOE TIpsIMOJIMHEITHOE 1 bubnnorexa [JOK
JBHWKECHHE https://m.edsoo.ru/ff0c3620
5 Pemenne 3aga4 Ha NpsIMOTMHENHOE 1
JIBUKEHUE
6 PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE | bubnnorexa [IOK
IOBW)KCHHUEC https://m.edsoo.ru/ff0c372¢
Pemenne 3amau Ha
7 PaBHOYCKOPEHHOE NTPSMOJIMHEHOE 1
JIBIKECHUE
8 CBoOoaHoOe najieHue. Y CKOpeHue 1 bubnuorexa [JOK




CcBOOOJHOTrO MacHUS

https://m.edsoo.ru/ff0c39cc

KpuBonuHeliHoe nBUXKEHUE.

bu6mmorexa [IOK

MaTCpHAJIbHBIX TOUYCK

9 €HHE MaTepUaTbHOU TO 0
JBHIKCHHE MATEPHATLHOH TOMKH I https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
10 BpamarensHoe 1BHKEHHE TBEPIOTO bubnuoreka [IOK
Tena. https://m.edsoo.ru/ff0c3ada
1 Pemenue 3agay Ha IBUKEHUE TEJ MO bubmuoreka [JOK
OKPYKHOCTH. https://m.edsoo.ru/ff0c3ada
12 O06o00611aro111e-TOBTOPUTEIBHOE bubmmorexa [IOK
3aHsATHE 1o TeMe «Knaematunkay, 4. 1. https://m.edsoo.ru/ff0c3ada
O06o01arome-moBTOPUTEITEHOE
13 3aHsTHe 1Mo TeMe «Knunemarukay, a bubmorera [JOK
5 > https://m.edsoo.ru/ff0c3ada
14 IIpoBepounas pabota 1o Teme bubnnorexa [IOK
«Kunematukay. https://m.edsoo.ru/ff0c3ada
15 Koppexkuus 3Hanuit no reme bub6nuoreka [IOK
«Kunematukay. https://m.edsoo.ru/ff0c3ada
[IpuHUUIT OTHOCUTELHOCTH
16 I'anunes. aepuManbHBIC CUCTEMBI bubmorexa [IOK
’ pLIV https://m.edsoo.ru/ff0c3be8
orcueta. [lepBbiii 3akoH HeroToHa
Macca tena. Cuna. [IpuHnun
17 CYIIEPIIO3UIIUH CUII. BTOpoii 3aKkoH bubmorexa [IOK
yrep " ' P . https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepralbHONW TOUKHU
13 Pemenne 3amau Ha 3akoHbl Hpr0TOHA bubnuorexa [[OK
(dactp 1). https://m.edsoo.ru/ff0c3be8
19 Tperwnii 3akoH HproToHa 11151 bubnuorexa [HOK

https://m.edsoo.ru/ff0c3bed




3aKoH BCEMHUPHOT'O TATOTCHUA. Cuma

bubmmoreka [{OK

20
TSAKECTH. https://m.edsoo.ru/ff0c3d00
21 Pemenue 3amad mo teme bubmmorexa [{OK
«I"paBuTanioHHbIe cuiibl. Bec Tenay https://m.edsoo.ru/ff0c3d00
2 Pemenne 3amay nepByro U BTOPYIO bubnuoreka [IOK
KOCMHUYECKUE CKOPOCTHU https://m.edsoo.ru/ff0c3d00
23 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tela https://m.edsoo.ru/ff0c3el8
Pemenwne 3agau mo Teme «JIBrkeHne
24 Tena nod ASUCTBUEM CHUI YIIPYTOCTH bubmorexa LIOK
ala yupy https://m.edsoo.ru/ff0c3el8
U TSDKECTHY.
Cuna tperus. KoadgdunmeHnt
’5 TpeHus. Cuita COnpOTUBIIEHUS ITPU bubnuorexa [[OK
JOBWKEHUU Tela B KUIKOCTU UJIN https://m.edsoo.ru/ff0c3f76
rase
26 Penrenre KOMIIEKCHEBIX 3a]1a4 110 bu6mmoreka [IOK
JUHAMHUKE. https://m.edsoo.ru/ff0c3f76
[TocTymarenbHOe U BpaliaTeibHOE
7 JIBIDKEHHE a0COJIFOTHO TBEPIOTO bubnnoreka [IOK
Tena. MomenT cuibl. [1nedo cumsbl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHS TBEPIOTO Tela
[ToBTOpHTENIBHO-00001IIaIOIIIEE
28 SaHSITI/II; o teme «/lunamuka. Cuibl bubmmorexa [IOK
’ https://m.edsoo.ru/ff0c41a6
B [IPUPOJIE».
NMinynsc MmaTepralbHON TOUKH,
29 CHCTEMBI MaTEPHAJIbHBIX TOUEK bubmorexa LIOK
P ' https://m.edsoo.ru/ff0c43d6
NMirynbsc cuisl.
30 3aKOH COXpaHEHHS UMITYJIbCA. bubmmoreka [JOK




PeakTuBHOE ABMKEHUE

https://m.edsoo.ru/ff0c43d6

Penrenne 3amad Ha 3aKoH

bubnuoreka [JOK

31
COXPaHEHUS UMITYJIbCa https://m.edsoo.ru/ff0c43d6
PaboTta 1 MOIITHOCTE CHIIBI.

32 Kunernueckas sueprus bubmorexa HOK

" P https://m.edsoo.ru/ff0c4502
MaTepuaIbHOW TOUKH.

1 Teopema 00 U3MEHEHUH bub6nuoreka [IOK
KMHETUYECKON SHEPrUuu https://m.edsoo.ru/ff0c4502
[loTeHuuanbHas SHEPrUs.

34 [ToreHmmanpHas SHEPTUsl ypyro bubmoreia HOK

. p ynpy https://m.edsoo.ru/ff0c461a
ne(OpMUPOBAHHON MPYKUHBI.

15 [ToreHumnansHast SJHEPTUS TENa bubmmorexa [{OK
BOJIM3H MTOBEPXHOCTH 3eMITH https://m.edsoo.ru/ff0c461a
[ToreHumanbHbIE U
HEMoTeHIMalbHble CUIIbl. CBS3b

36 paboOTHl HEMOTCHIIMAIBHBIX CHII C bubnuoreka [JOK
W3MEHEHUEM MEXaHUYECKOU https://m.edsoo.ru/ff0c478c
SHEPTHUH CHCTEMBI Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTUun
Pemenue 3aga4 Ha 3aK0H bubnuoreka [JOK

37
COXPaHEHUS SHEPTUU. https://m.edsoo.ru/ff0c478c
JlaGopatopHas pabota
«HMccnenoBanue cBs3U pabOThI CUITBI

38 C U3MEHEHHEM MEXaHHYECKOU bubmorexa [JOK

https://m.edsoo.ru/ff0c478c
SHEPTUHU TeJia Ha TPUMeEpe
PaCTSKEHUSI PE3UHOBOTO KIYTa»
39 [TpoBepounas paboTta mo Teme bubmmoreka [JOK

«Kunemaruka. Jlunamrika. 3aKOHbBI

https://m.edsoo.ru/ff0c4b74




COXpPaHCHHUA B MCXaHHUKEC»

OCHOBHBIE MOJIOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKOMN

bubmmorexa [{OK

40
Teopuu. bpoyHOBCKOE ABUKEHHUE. https://m.edsoo.ru/ff0c4dc2
Hudbdysus
Xapakrep IBHKEHUS U
A1 B3aMMO/ICHCTBUS YaCTHI[ BEIESCTBA. bub6nmoreka [JOK
Mopenu cTpoeHus ra3os, https://m.edsoo.ru/ff0c4dc2
KUIKOCTEH M TBEPBIX TEI
47 Macca mounekyn. KonnuectBo bubnnorexa [JOK
Bemtectra. [locTostHHas ABoraapo https://m.edsoo.ru/ff0c4dc2
TennoBoe paBHOBecCHE.
43 Temneparypa u €€ u3mMepeHue bubmmorexa [TOK
patyb P ' https://m.edsoo.ru/ff0c4dc2
IlTxana remneparyp Llenbcus
44 Uneanpueiii raz B MKT. OcHoBHOE but6mmoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
45 Pemenue 3amay Ha OCHOBHOE bubnnoreka [IOK
ypaBHeHue MKT uneanbHOro rasa. https://m.edsoo.ru/ff0c4fde
AOcontoTHas TeMIiepaTypa Kak Mepa
46 CpeHEe KUHETUIECKON YHEPTUH bubnmoreka [JOK
JIBJKECHHSI MOJIEKYJl. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
bu6mmoreka [IOK
47 3axoH [lanbroHa. ['a3oBble 3aK0
koH JlanbToH BPIC SAROHbL https://m.edsoo.ru/ff0c511e
JlaGopartopHnas pabota
43 «HccnenoBanre 3aBUCUMOCTH bubnuorexa [JOK

MEXJy IapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO ra3a

https://m.edsoo.ru/ff0c511e




I/I30HpOHCCCBI B NJCAaJIbHOM ra3c u

bubmmoreka [{OK

49
ux rpaduyueckoe mpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U

50 CrocoObI €€ N3MEHEHHS. bubnuoreka [JOK
KonuvecTBo TermioTs! u padoTa. https://m.edsoo.ru/ff0c5952
BryTpeHHss SHEprHsi 0THOATOMHOTO
WJICaJIbHOTO Ta3a
Pemenue 3amad Ha ypaBHEHUE

51 MenneneeBa-Knaneiipona u razoBbie brbmmorexa [HOK

a p https://m.edso0.1ru/ff0c5952
3aKOHBI.
bu6mmoreka [IOK
52 Bunpl Tennonepenaun
A pes https://m.edsoo.1u/ff0c5¢36
VY nenpHasi TEMIO0EMKOCTh BEIIECTBA.

53 KonnuectBo TemnoTsl nmpu bubnuorexa [JOK
Teronepenaye. AnnadaTHbII https://m.edsoo.ru/ff0c5¢36
pouece

54 IlepBblii 3aKOH TEPMOAVMHAMUKH U bubnnorexa [JOK
€ro PUMEHEHUE K U30IpoLieccaM https://m.edsoo.ru/ff0c5efc

55 Pemenue 3anau no reme «IlepBroiit bubnnorexa [JOK
3aKOH TEPMOJUHAMUKI. https://m.edsoo.ru/ff0c5efc

56 Pemenue 3amau nmo teme «IlepBrrit bubmuoreka [JOK
3aKOH TEPMOJUHAMUKI. https://m.edsoo.ru/ff0c5efc
HeobOpatumocTh mporeccoB B

57 npupojae. Bropoii 3akoH Bubmrorexa LIOK

PHpoe. p https://m.edso00.ru/ff0c6230
TEPMOJAMHAMUKHU
58 [Tpunmun nevicteus u KII1/ bu6mmoreka [{OK

TEIUIOBOM MalIUHBI

https://m.edsoo.ru/ff0c600a




bu6nmoreka [JOK

59 Hutcr Kapro  ero KII/L https://m.edsoo.ru/ff0c600a
60 DKoJsiornyeckue npooIemMbl bubnnorexa HOK
TEIUIOOHEPTETUKHU https://m.edsoo.ru/ff0c600a
Oo6o06maronuit ypok
61 «Mounek HI; HaZI:bI/ISI/IKa OcCHOBBI bubmorexa HOK
yp ’ https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKI
IIpoBepounas pabota 1o Teme
62 «Monekymnspraas ¢usznka. OCHOBBI bubmorexa HOK
yap ’ https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMHUKI
63 [TapooOpazoBanue M KOHACHCAIHSL. bubnnorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOoNI0THAsI U OTHOCHUTEIIbHAS
64 BJIAJXHOCTH BO31yXxa. HachlieHHbIi bubmmorexa [IOK
yxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
amop¢HbIe Tena. AHU30TPOIHUS
65 CBOMCTB KpucTayios. XKujakue bubmmorexa [TOK
P F R https://m.edsoo.ru/ff0c6510
kpuctawuibl. COBpeMeHHbIE
MaTrepuabl
[1naBneHue u KpucTamM3anus.
66 VY nenbHas TenioTa miaBJICHUS bubmorexa HOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumarnms
bu6nmoreka [JOK
67 0% 0
PaBHEHHC TEIIOBOTO hajarca https://m.edsoo.ru/ff0c6820
68 Pemenue 3a1ay Ha ypaBHEHUE bubnnorexa [HOK
TEIJIOBOTO OasaHca https://m.edsoo.ru/ff0c6820
69 DJIeKTpHU3aus TeI. DIEKTPUICCKHI bubmuorexa [[OK




3apsj. /IBa BUAA SJCKTPHYCCKUX
3apsI0B

https://m.edsoo.ru/ff0c6bcc

[IpoBOIHUKY, TUDTIEKTPUKH U

bubnnoreka [IOK

70 MOIYIIPOBOTHUKHN. 3aKOH
yrip a https://m.edsoo.ru/ff0c6bec
COXpPaHEHUS AIEKTPUUECKOTO 3apsiaa
B3aumopeiicTBue 3aps/10B. 3aKOH
71 Kynona. Toye4HBIN 2JIEKTPUICCKUI buGnnorexa [IOK
¥ ) P https://m.edsoo.ru/ff0c6ced
3apsig
bubnuoreka [JOK
72 Penrenne 3anad Ha 3axkon Kyiona.
A Y https://m.edsoo.ru/ff0c6ced
Hanpssx€HHOCTB 3JIEKTPUUYECKOTO
73 noJist. [lpunnun cynepno3unuu bubnumorexa [IOK
ANEKTPUUECKUX Tonel. JInnnn https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pemenne 3amau Ha pacuer
74 HanpsDKEHHOCTH 3JIEKTPUIECKOTO bubmorexa LHOK
p p https://m.edsoo.ru/ff0c6df2
OJIS
Pemenue 3amau Ha npuHOUIT bu6muoteka [IOK
75 o
CYIIEPIIO3ULIMHU ITI0JIEU. https://m.edsoo.ru/ff0c6df2
PaboTa cuit aineKkTpocTaTHuecKoro
76 nois. Ilorennuan. PasHocTh bubmorexa [OK
' alt. https://m.edsoo.ru/ff0c6100
OTEHIINAIOB
Pemenue 3amau Ha pacuer
77 SHEPTETUYECKNX XapaKTEPUCTUK bubmorexa LOK
p P P https://m.edsoo.ru/ff0c6100
AIEKTPOCTATHYECKOTO MOJIS.
[TpoBOIHUKY U AUDIIEKTPUKH B
bubnnoreka [IOK
78 AIEKTPOCTATHYECKOM IOJIE.

Jwuanexrpudeckas IpOHUIIAEMOCTD

https://m.edsoo.ru/ff0c7018




bu6nmoreka [JOK

79 OnexTpoéMKocThb. KoHaeHCcaTO
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIJIOCKOTO
80 KOHAeHcaTopa. DHEPTHUS bubnmorexa [IOK
A pa. p https://m.edsoo.ru/ff0c72c0
3apsYKEHHOT0 KOHJIEHCATOpa
21 Jlaboparopnas pabota "H3mepeHue | bubnuoreka [JOK
AIEKTPOEMKOCTH KOHAEHcaTopa" https://m.edsoo.ru/ff0c72c0
[TpuHIIMTT AEHCTBUS Y IPUMEHEHUE
KOHJIEHCATOPOB, KOITUPOBATHHOTO
82 amrapara, CTpyHHOTO IIpHHTEpa bubmmnorera [TOK
pata, ¢1py p pa. https://m.edsoo.ru/ff0c72c0
DNeKTpOoCTaTHYECKas 3aIllnTa.
3a3zeMIIeHHe IEKTPOIPHUOOpPOB
O6o0011aro1e-moBTOPUTETHEHOE
83 3aHATHE TI0 TEME bubmmorera [TOK
https://m.edsoo.ru/ff0c72¢0
«INEKTPOCTATUKAY.
DNEKTPUUYECKUH TOK, YCIOBUS €r0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
bubnnoreka [IOK
84 Cuna toka. Hanpsixenue.
https://m.edsoo.ru/ff0c72c0
Comporusnenne. 3akon Oma 1ist
yJacTKa 1enu
bubnuoreka [JOK
85 Pemenue 3aga4 Ha 3akon Oma
A https://m.edsoo.ru/ff0c72¢0
[TocnenoBarensHOE, MapaiesibHOE,
CMEIIaHHOE COeIUHEHNE
86 IIPOBOIHUKOB. JlabopaTtopHas 0.5 bubmmorera [TOK
P ' paTop ' https://m.edsoo.ru/ff0c7410
pabota «/3yueHue cMenanHoro
COCIMHEHHS PE3UCTOPOBY»
87 Pemenue 3axau Ha 3akoH Oma 11t bu6mmoreka [{OK




MIOJTHOH LIETIH.

https://m.edsoo.ru/ff0c7410

88

Pabora 1 MoIIHOCTE
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

&9

3akon Oma Jy1s TTOJTHOM
(3aMKHYTOM) 3JIEKTPUYECKON LIETIH.
Kopotkoe 3ambikaHue.

0.5

bubnnoreka [IOK
https://m.edsoo.ru/ff0c7ae0

90

JlaboparopHnas pabota «3mepenue
OJIC UCTOYHHKA TOKA U €TO
BHYTPEHHETO CONPOTUBIICHUS

91

O06o0m1aromIe-MOBTOPUTEIBHOE
3aHSATHE 110 TeMe «3aKOHBI
MIOCTOSTHHOTO TOKa.

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

92

PesepsHblii ypok. [IpoBepounas
pabora 1mo Teme
"DOnexkTpoauHamuka /
Bcepoccuiickas npoBepodHast
pabota

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

93

O06o0maromuii ypok
«ONeKTpoANHAMUKAY /
Bceepocculickas nposepoyHas
pabora

but6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

94

DNeKTpOHHas IPOBOJAUMOCTh
TBEPABIX METAIUIOB. 3aBUCUMOCTh
COTIPOTHBIICHHSI METAJIOB OT
TemrepaTypbl. CBEpXIIPOBOIMMOCTh

95

DNEeKTPUYECKHUM TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TyYKOB




[TomynpoBOIHUKH, UX COOCTBEHHAs
U TIpYMeCHasi IPOBOAUMOCTb.

but6mmoreka [JOK

% CpolicTBa p—n-nepexoza. 1 https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUUECKUH TOK B pacTBOPax U

97 pacIuiaBax 3JIEKTPOJIUTOB. | bubnuorexa [JOK
DJIEKTPOJIUTHYECKAS TUCCOLIAIINS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOJIn3
DJIEKTPUYECKUI TOK B razax.

08 CamMocTosTeNbHBIN U | bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psijl. https://m.edsoo.ru/ff0c84ae
Mounnus. [lna3zma
O60011aro11e-moOBTOPUTENHEHOE

99 3aHATHE N0 TeMe «DJIEKTPUUECKHI 1
TOK B Pa3JINYHBIX Cpeaax»
DneKkTpuuecKkue npruoopsl U

100 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bub6numoreka [IOK
npumeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

101 KoHcTaTtupyromas KOHTpOIbHas 1 bubmunoreka LIOK
paborta 3a [ momyrozue https://m.edsoo.ru/ff0c8a8a

102 KoncraTupytoiast KOHTpoJibHas | bu6muoteka [IOK
paborta 3a Il monyronue https://m.edsoo.ru/ff0c8f6¢c

OBLIEE KOJIMYECTBO YACOB 11O 102

ITPOT'PAMME




11 KIIACC

Kosaun4yectBo 4yacos DJIEKTPOHHBIE
Hara undposbie
Ne n/m Tema ypoka Konrtpoabubie | IlpakTtuyeckue
Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U X

| B3auMo/ieiicTBE. MarHUTHOE MoJIE. | bubnuorexa [JOK
BexTop MarHuTHOM MHAYKIUH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKUIWH
MaruutHoO€ noJie MPOBOIHUKA C

) ToKOoM. OnbIT Opcrena. 1 bubnuorexa LIOK
B3anmopeiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabota «3yuenue

3 MAarHUTHOTO TTOJISI KaTYILIKH C 1 1 Bubmmorexa [JOK

Y https://m.edsoo.ru/ff0c98fe
TOKOM»
JleficTBHE€ MarHUTHOTO OJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amiiepa.

4 Jlaboparopnas padota | 1 bu6nuoreka [JOK
«UccnenoBaHue neUCcTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

5 Pemenue 3anauy Ha Cunmy Amnepa 1
JlelicTBuE MarHUTHOTO TOJISI HA

6 JBUKYLIYIOCS 3apsKEHHYIO | bubnuorexa [IOK
gactuiry. Cwia Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cuiel JlopeHna




Pemenue 3anau Ha cuiy Jlopenna

DNeKTpOMarHuTHas MHAYKIHS.
IToTok BEKTOpa MarHUTHOU
uaaykuud. DJ]C uaayKIuu. 3akoH
ANIEKTPOMATHUTHON UHAYKITUU
®dapanes

Jlaboparopnas pabota
«HccnenoBanme sSBICHUS
AJIEKTPOMATHUTHON UHIYKITUN

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cal 50

10

NunykTuBHOCTD. SIBIIEHUE
camouHaykuuu. 9J1C
CaMOMHAYKIIUH.

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ca600

11

BHCpFI/Iﬂ MAarauTHOI'O IMOJIA
KaTyHIIKH C TOKOM.
3J'I€‘KTpOMaFHI/ITHO€ TI0JIC

12

Pemenue 3a1a4 Ha MprUMEHEHUE
3aKOHA JIEKTPOMArHUTHOM
WHAYKIIHH.

13

TexHuyeckue yCcTpoucTBa U UX
IMPUMCHCHHUC: ITIOCTOAHHBLIC
MarHMThI, 3JI€KTPOMArHUThI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
AJIEMEHTAPHBIX YACTHII,
WHAYKIMOHHAS TeYb

14

O6o0maromuii ypok « MarHuTHOE
noJje. DIeKTpOMarHuTHas
UHIYKLIASD)

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

15

IIpoBepounas pabota 1o TeMe

bubmuoreka [IOK




«MaraurHoe Toe.
:‘)HGKTpOMaFHI/ITHaH HUHAYKIOUS

https://m.edsoo.ru/ff0cad58

16

CBoOoaHBIE MEXaHUYECKUE
KoJjebaHus. ['apMoHUUeCcKre
KoseOaHus. YpaBHEHUE
TFapMOHHYECKUX KOJICOaHHIA.
[IpeBpatienue sHepruu

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

17

Jlaboparopuas pabota
«Hccnenosanue 3aBUCUMOCTH
Mepuoia MajibIX KoJebaHuil rpysa
Ha HUTH OT JUTMHBI HUTH U MacChI
rpysa»

18

Pemenue 3anau YpaBHenue
rapMOHUYECKHUX KOJCOaHMIt

19

KonebarenbHblil KOHTYD.
CB0OO/THBIC DIICKTPOMArHUTHBIC
KoJIeOaHMS B UJICATBHOM
KoJIeOaTeIbHOM KOHTYpe. AHAIOTHs
MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KOJ'I€6aHI/ISIMI/I

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

20

®opmyna Tomcona. 3akon
COXpPAHEHUS SHEPTUHU B UJICATIBHOM
KoJ1e0aTeIbHOM KOHTYpE

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

21

IIpencraBneHue o 3aTyXaromux
KosieOaHusX. BbIHy X /1eHHbIE
MeXaHUYecKue KojaeOaHusl.
Pesonanc. BeiHnykeHHBIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHMs

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cbb86




22

[TepemeHHBIN TOK.
CunyconaaibHbII IEPEMEHHBIN TOK.
MoIHOCTh TEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JIEUCTBYIOIIICE
3HAUYEHHE CUJIbI TOKA U HATIPSKEHUS

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

23

Pemenne 3a/la4 Ha YPaBHCHHUC
MNEPEMEHHOTO TOKa

24

Tpancpopmarop. IIpoussozactso,
nepenaya v norpedieHue
ANEKTPUYECKON SJHEPIUU

25

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHNE IEKTPUIECKOTO
3BOHKA, T€HEpaTopa EPEMEHHOIO
TOKa, JINHUH AJIEKTponepeaady

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

26

DKOJIOrM4ecKHe PUCKU IIpU
MIPOM3BOJICTBE JEKTPOIHEPTHH.
Kynbrypa ncnons3oBanus
AJIEKTPOIHEPTUU B MIOBCETHEBHON
KU3HU

27

O060061aronIe-noBTOPUTEITHLHOE
3aHATHE TI0 TeMe «MexaHnuecKue u
AJIEKTPOMATrHUTHBIE KOJICOaHUsD)

28

MexaHnuyecKkue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTh pacnipocTpaHEeHUs U
JuirHa BonHbL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0ccas4

29

3Byk. CkopocTb 3ByKa. [ poMKOCTh

bubmuorexa [JOK




3ByKa. Beicora ToHa. TemOp 3Byka

https://m.edsoo.ru/ff0cccOc

Pemrenue 3agad mo reMe

30
«MexaHnyecKue BOJTHBI»

31 DNEKTPOMarHUTHBIE BOJIHBI, UX bubnuorexa LIOK
CBOICTBA U CKOPOCTb. https://m.edsoo.ru/ffOccfe0

32 [IIxana 31eKTPOMArHUTHBIX BOJIH

1 [Tpunnun paarnorenehOHHON CBA3H.

[Ipocreiimmii paiMONPUEMHUK.

34 Pangnonokanus. Pacnpocrpanenue
AJIEKTPOMATrHUTHBIX BOJIH.

35 [TonsiTue o reneBueHnn. Passurue
CPEJIICTB CBSI3H.

16 Pewenue 3amau no teme
«INEeKTPOMArHUTHBIE BOJHbBI»

37 ITpoBepounas pabota «Konebanus u bubnuoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpamonnHeHOE pacIpOCTpaHEHUE

18 CBETa B OJJHOPOJHOM Cpejie. bubnmoreka [JOK
TodeuHblil ICTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeta. 3aKOHbI bubnuorexa LIOK

39
OTPAXKEHUS CBETA. https://m.edsoo.ru/ff0cd4e0

40 [TocTpoenne nzo0pa>keHuii B
TIJIOCKOM 3epKajie

41 Pemenue 3agau no 3akony
OTpaXKEHUs CBETA

42 [Ipenomnenue cBera. bubmuorexa [JOK




https://m.edsoo.ru/ff0cd7{6

[TonHOE BHYTpEHHEE OTpaKEHUE.

43 [IpenenbHbIN yroJ MOJIHOTO
BHYTPEHHET0 OTPaKEHUS
44 Pemenue 3agad no 3akony
MIPEIOMIICHUS CBETa
45 Jlaboparopnas padota «3mepenue bu6mmoreka [JOK
IOKAa3aTeIIsl IPEJTOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue nu3obpaxeHuit bubnuorexa IIOK
46
B JINH3E. https://m.edsoo.ru/ff0cddle
47 ®opMyia TOHKOU JTUH3BI.
YBenuueHue JIMH3bI
JlaGopartopHnast pabota
48 «HccnegoBanue CBONCTB
M300paKeHUH B JIMH3AX)
49 Pemenue 3aga4 no nocTpoeHuo
M300pakeHHs B JIMH3AX.
50 Hucnepcus cseta. CloKHBIN cocTaB
oeinoro cBera. L{Ber.
51 JlaGopaTopHnas pabota
«Habmoienne 1ucnepcun CBeTay
5 Wntepdepennus cera. Audpakius bubnuoreka [IOK
cera. JludpakinnonHas pemérka https://m.edsoo.ru/ff0ced22
53 Pemenne 3amad 1Mo BOJTHOBBIM
CBOICTBaM cBeTa
54 [ToniepeyHOCTH CBETOBBIX BOJIH. bubnuorexa LIOK

[Tonsipusanus ceera

https://m.edsoo.ru/ff0cf02e




OnTrueckue mpuOOPHI U yCTPOiicTBa

55 1 yCJIOBHSI MX O€30MaCHOTO
MPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
56 KJIACCHYECKOW MEXaHUKH. bubnuoteka [JOK
[ToctynaTel cienuaIbHON TEOPUHN https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCHUTENIBHOCTD
57 OJTHOBPEMEHHOCTH. 3aMeJICHHE bubmmorexa [IOK
P ) https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKpAIEHUE JJINHBI
OHeprus U UMITYJIbC
53 peNATUBUCTCKON YacTullpl. CBs3b bubnuorexa IIOK
MAacChl C SHEPrUEH U UMITYJICOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKos
59 Pemenue 3agau no reopuun
OTHOCUTEIILHOCTH
[IpoBepounas padora «OnrTuka.
60 OCHOBHI cIEeIIaIbHON TEOPUH bubmmorexa TIOK
p https://m.edsoo.ru/ff0ct610
OTHOCHUTEIEHOCTH»
but6mmoreka [{OK
61 ®otounsl. opmyna [1nanka.
pMY https://m.edsoo.ru/ff0cfel6
62 DHeprust ¥ UMITyJIbC (OTOHA
63 Pemenue 3aga4 Ha pacy€r CBOMCTB
($hoTOHOB
OTKpbITHE U HCCIIEI0BAHUE 56 110K
nonMoTeka
64 otoaddexra. OnbiTel A. I'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
65 3akonbl poroddderra. YpaBHEHHE bubnmoreka [JOK




DiinmreliHa 11t potorddexra.
«Kpacnas rpanuia» porodddexra

https://m.edsoo.ru/ff0d015e

66 Pemenue 3amayd mo gpororddexry
Jasnenue cBera. Onbithl I1. H.
67 JlebeneBa. Xumudaeckoe JeiicTBHE Bubmmorera I[JOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoicTsa u
68 MPaKTUYECKOE IPUMEHEHHUE:
¢dboToreMeHT, POTONaTUHK,
COJTHEYHas OaTapesi, CBETOUO/T
69 Pewenue 3anau no reme «71€MEHTHI bubnuoreka [JOK
KBAHTOBOW ONTHKI https://m.edsoo.ru/ff0d0302
Mopenb atoma Tomcona. ONbBITHI
Pesepdopna no paccesnuto a- bubnmoreka [JOK
70
yactull. [1anetapHas Moaenb https://m.edsoo.ru/ff0d091a
aToma
bu6moreka [IOK
71 [Toctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomieHue GoToHOB
7 IIPU IIEPEXO0/I€ aTOMA C OJTHOTO bubnuoreka [IOK
YPOBHSI SHEPTrUM Ha Apyroil. Bubl https://m.edsoo.ru/ff0dOafa
CHEKTPOB
BosiHOBBIE cBOICTBA YacTULl. BOaHBI
ne bpoina. KopnyckynsipHo- bubnmoreka [JOK
73 .
BOJTHOBOM nyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4YCHHE
74 Pemenue 3amau mo reme «CtpoeHue

aToMa»




75

OTKpBITHE PaHOAKTHBHOCTH.
OmnerTel Pe3epdopaa mo
OIIPEICIICHUIO COCTaBa
PalMOAKTUBHOTO U3ITYUYCHHUS

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

76

CgoiictBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
pa}II/IoaKTI/IBHOCTI/I Ha JXUBLIC
OpTraHHU3MBI

77

OTKphITHE IPOTOHA U HEUTPOHA.
Nzotomnbl. Anbda-pacma.
DJIEKTPOHHBIN ¥ TO3UTPOHHBIN
Oeta-pacrnan. ['aMma-uzinydeHue

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

78

Pemenue 3agau Ha npuMeHeHHE
3aKOHa PaJIMOaKTUBHOIO pacmajaa

79

OHeprus CBA3M HyKJIOHOB B S/pE.
SnepHble peakIyH.

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

80

Pemenue 3amay Ha nedext Mace u
SHEPTHUs CBS3HU sipa

81

[lenHble saepHbIC PEAKLIUN.

82

TepmosiiepHble peakiuu.
[IpuMeHeHue A1epHOM dSHEPIUH.

&3

Snepuslii peakrop. IIpoOiemsl,
IIEPCIEKTHUBBI, YKOJIOTHYECKUE
aCIEKTHI NECPHOU DHEPTETUKHU

84

OneMeHTapHble YacTHLbl. OTKpbITHE
no3UTpoHa. MeTob! HaOIOICHUS U
pEerucTpanuy J1eMeHTapHbIX
gactull. Kpyruslii cron

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




«DyHnaMeHTaIbHbIC
B3auMoOeicTBUA. ENUHCTBO
(bu3nYeCKOil KapTUHBI MUPa

85

[ToBTOpHUTENEHO-0000TIIAFOTITHIT
YPOK.

86

OTansl Pa3BUTHA aCTPOHOMMUMU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4Y€HUE acTpOHOMUHU. Bun
3BE3HOTrO Heba. Co3Be3us, spKue
3B€53I[I)I, IIJTAHETBI, UX BUAUMOC
nerkeHne. CoaHevHas cucrema

87

Connue. ConHeYHast aKTUBHOCTb.
NcTtounuk sHeprun ConHua v 3BE311

88

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IbI TTIABHOU
MOCJIe/I0BaTENbHOCTH. BHyTpeHHee
cTpoeHue 3B€31. COBpeMEHHbIE
MPEACTABJICHUS O MPOUCXOKACHUU U
sBostoniu ConHIA U 3BE3]

&9

Mneunsiii I[Iyte — Hamma
I'anaktuka. Ilomoxenue u
nerkenne Connna B ['anakTuke.

90

INanaktky. YEpHBIE ABIPBI B sAapax
raJIaKTHK

91

Bcenennas. Paz6eranue rajakTuk.
Teopust bonbiioro B3peIiBa.

92

PennkroBoe u3inydeHue.
MeraranakTuka




93

Hepemennsie mpoGiembl
aCTPOHOMHUU

94

[TpoBepounas padbora «IJIeMEHTHI
aCTPOHOMHUU U aCTPOPHUIUKI»

95

O6o0maromuii ypok. Ponb dpusuku
1 aCTPOHOMUU B IKOHOMUYECKOM,
TEXHOJIOTHYCCKOM, COIMATLHON 1
ATUYECKOH cdepax NesTeTbHOCTH
YeII0BEKa

96

O6o0maromuii ypok. Pons u mecto
($U3MKN ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

97

O6o06uaromuit ypok. Posib
¢busnueckoii Teopun B
(bOopMUPOBaHUY MPEICTABICHUH O
¢bu3nveckoii KapTHHE MUpa

98

KoncraTupyromas KOHTpOJIbHAs
paborta 3a I momyrozaue

99

KoHcTatupyromas KOHTpOIbHAs
pabota 3a I nmomyroaue

OBHIEE KOJIMYECTBO YACOB I1O
IMPOI'PAMME

929




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOTI'PAMMBbBI

10 KITACC

Kon
MpOBEPsSIeMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30BaTeILHON NPOrPaMMBbl CpeIHero 001ero 00pazoBaHus

10.1

JleMOHCTpHpOBaTh Ha IpUMepax pojib M MecTo (U3HKH B
(hopMHpPOBaHUN COBPEMEHHOW HAyYHOW KapTHHBI MUPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKM M  TEXHOJOTMH, B  INPAKTUYECKOU

NEeITEILHOCTH JIIOIEN

10.2

YYHuTHIBaTh TPAHUIBI TPUMEHEHUS U3YYCHHBIX  (UBHUECKUX
MOJIeNIe: MaTepuaibHas TOYKA, WHEPIHMAJIbHAas CUCTEMa OTCYETa,
a0COFOTHO TBEPJIOE TEIIO, UACABHBIN T'a3; MOJCIIA CTPOCHHUS T'a30B,
KUIKOCTEH W TBEPABIX TEJ, TOYCUHBIN AICKTPUUCCKUHN 3apsl — MpH

petieHuu GU3NUECKUX 3a71a4u

10.3

Pacno3naBaTh ¢u3znyeckue sBICHUS (MPOLECChl) U OOBACHATH HUX
Ha OCHOBE€ 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KMHETHYECKOU
TEOPUU CTPOCHHMs BEIIECTBA U DJIEKTPOJMHAMHUKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NMPSAMOJIMHEHHOE IBUXKEHHE, CBOOOTHOE MaIeHUE
TE€Jl, JBWKEHHE II0 OKPYKHOCTH, MHEPLHs, B3aUMOJCUCTBHE TEIl;
muddys3usi, OpOYHOBCKOE JABIMKEHUE, CTPOCHHE >KUIKOCTEH WU
TBEPABIX TeJl, H3MEHEeHHue 00béMa Ten MpU HarpeBaHUH
(oxJaxxaeHun), TEIUIOBOE PaBHOBECHE, HCMapeHUe, KOHJEHcallus,
IUIaBJICHUE, KPUCTAIIU3aUUs, KUIICHUE, BIIAXKHOCTh BO3AYyXa,
NOBBIIICHUE JABJIEHUs ra3a IIPU €ro HarpeBaHud B 3aKPBITOM
cocylne, CBsA3b MEXIy IlapaMeTpaMM COCTOSHUS rasa B

usorponeccax; JICKTpuUu3anus T, B3aUMOJICHCTBHEC 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JBIKEHHE, UCIONb3ys (U3UUECKUe
BEJIMYMHBL: KOOPJIMHATA, IIyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CHJIa, WMIYJbC Tejla, KUHETHYecKas DHEprus,
NOTEHIMANbHAST DJHEPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIIIHOCTb; MpPHU ONHUCAHUU NPABWIBHO TPAKTOBaThb (QU3NYECKUI
CMBICJI HUCHOJb3YEMBIX BEJIMYMH, MX OOO3HAYCHHMS U EAMHUIB,
HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (U3UYECKYIO BEIHUUHY

C ApYyIruMH BCINYHUHAMU

10.5

OnuceIBaTh HN3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€l M TEIJIOBEIE




SBJICHUS, WCHONB3Yysl (U3UYECKHUE BEJIMYUHBI: [aBliEHUE Trasa,
TEMIIEpaTypa, CpeAHsAs KUHETUYeCKas »HHEPrus XaOTHYECKOTO
JBUKEHUS MOJIEKYJ, CpeIHEKBaJpaTU4Has CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIJIOThI, BHYTpPEHHSs »JHeprus, paboTa rasa,
KOA((UIIUEHT TOJE3HOr0 JEHCTBUS TEIUIOBOTO JIBUTaTells; INpHU
ONMHMCAaHUM  MPaBWJIBHO  TPAKTOBaTh  (PU3UYECKU  CMBICI
UCIOJIb3YEMBIX BEIUYMH, UX 00O3HAUYECHMS] M €AMHMIIbI, HAXOJUTh
(GbopMysbl, CBs3bIBAONIME JaHHYI (U3UYECKYI0 BEIUYHHY C

APYruMHU BECIIMYHHAM

10.6

OnuchiBaTh U3YYEHHBIE JJICKTPUYECKUE CBOMCTBA BEIIECTBA W
JNEeKTpUYEeCKUe SIBJICHHUS (TMPOILECChl), HCIONb3YsS (PU3NUECKUE
BEJIMYMHBL:  DJIEKTPUUECKUM  3apsil,  AJIEKTPUYECKOE  TIOJIeE,
HANpsOKEHHOCTh TOJIS, TMOTEHIMAN, Pa3HOCTh MOTEHIIUAJIOB; MPH
ONMCAaHWU  TPaBWIbHO  TpPaKTOBaTh  (U3MUECKH  CMBICT
WCIONIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUS U C€IUHUIIBI, YKa3bIBATh
(GbopMyIbl, CBSI3BIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIUYHMHY C

APYruMu BCIIMUMHAMU

10.7

aHaM3UpOBaTh (PU3MUECKUE TPOLECChl U SBJICHUS, HCIIOIb3Ys
(u3nyeckre 3aKOHbl U MPUHIUIIBL: 3aKOH BCEMUPHOI'O TATOTeHMUS, I,
I m III 3akoHbl HbpOTOHA, 3aKOH COXPAaHEHUS MEXAHUYECKOU
DHEPruM, 3aKOH COXPAHEHHs HMITYJIbCA, NPUHLMI CYNEPHO3ULUU
CWJI, TPUHLMII PAaBHOIPABHUs HMHEPUMAIBHBIX CHUCTEM OTCUETA;
MOJIEKYJISIPHO-KMHETHYECKYH0 TEOPHIO CTPOCHHMS BEILECTBA, Fa30BbIC
3aKOHBI, CBSI3b CPEIHEW KHHETUYECKOW DHEPruM  TEIIOBOIO
JIBIDKEHUST MOJIEKYJT ¢ aOCOJIFOTHOW TeMIepaTypoH, HepBbId 3aKOH
TEPMOJMHAMMKH; 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3aps/ia, 3aKOH
Kynona; npu 3ToM pa3nuyarh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTH4eCKOE BbIPAXKEHHWE M YCJIOBUS (TpaHUIIbl, 00JacTH)

IMPUMCHUMOCTHU

10.8

OOBACHATH OCHOBHBIC HPUHIMIBI JEHCTBHS MAaIIWH, NPUOOPOB U
TEXHUYECKHUX YCTPOWCTB; pa3iuyaTh YCJIOBUS HX O€30MacHOTo

HUCIIOJIBb30BaHUA B HOBCCIIHGBHOP'I KHU3HHU

10.9

BBIMOTHSTE SKCTIEPUMEHTHI 10 UCCIIEIOBAHUIO (PU3NIECKUX SBICHUH
Y TIPOLIECCOB C MCIOJIB30BAHUEM TIPSIMBIX U KOCBEHHBIX M3MEPECHHUH;
pu 3ToM (GOpMYIHPOBATE POOIEMY (3a1a4y) U THIIOTE3Y yUeOHOTO
IKCIIEPUMEHTA,  COOMpaTh  yCTAaHOBKY W3  HPEATI0KEHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U (HOPMYITUPOBATH BHIBOIBI

10.10

OCYH_ICCTBJ'IHTB npsAMbIC MW KOCBCHHBIC HU3MCPCHUSA (I)I/ISI/I‘ICCKI/IX




BCJIMYMH, IIpU 5TOM BBI6I/IpaTB ONTHUMAJIBHEIN CITOCOO HU3MCPCHUA U
UCIIOJIB30BaTh HN3BCCTHBIC METOJBI OLCHKHN HOFpGHIHOCTCfI

U3MEPEHUMN

10.11

UccnenoBath 3aBUCMMOCTH MeXAy (GU3NYECKUMHU BEIMYMHAMHU C
WCIOJIb30BAaHNUEM MPSMBIX H3MEPEHMM; IMPU 3TOM KOHCTPYHPOBAaTh
YCTaHOBKY, (DUKCHpPOBaTh pPE3yJbTaThl IMOJTYYCHHON 3aBUCHUMOCTHU
(U3NYEeCKUX BEJWYHMH B BUJIE TAaOIHUIl M TpaduKOB, JeNIaTh BBIBOJIBI

110 pe3yJibTaTaM UCCICAOBAHUA

10.12

CobOmrogaTe mpaBmia Oe€30mMacHOr0 TpyJda TMpPH  POBEIACHHUH
UCCIICZIOBAaHUA B paMKax yd4eOHOTO JKCIEpUMEHTa, Yy4eOHO-
UCCIIeI0BATEIbCKONW M NMPOEKTHON AEATENbHOCTU C UCIOIb30BAHUEM

W3MEPHUTENBHBIX YCTPOMCTB U TA0OPaTOPHOTO 000PYI0BAHUS

10.13

Pemath pacu€THbie 3a1auu ¢ SIBHO 33aJaHHON (PU3NYECKON MOJIENbIO,
WCTIONB3Ysl (pr3Myeckne 3aKOHbI W MPUHIUIIBI; HA OCHOBE aHaIu3a
YCIIOBUSL 3a/1auydl  BBIOMpATh (PU3UYECKYID MOJETb, BBIICTAThH
(bu3uvecKre BEIMYUHBI U (POPMYJIbI, HEOOXOIUMBIC IS €€ pelieHus,
NPOBOJUTh pAacy€Thl W OLEHUBATh PEAJTBHOCTH IMOJYYEHHOIO

3HA4YCHUA (I)HSHHCCKOﬁ BCJIIMYNHBI

10.14

Pemlatp  kauyecTBEHHbIE  3aJaud:  BBICTpPAWBaThb  JIOTUYECKH
HENPOTUBOPEUUBYIO LIETIOYKY PACCYKICHUHN C ONOPOl HA U3yUYECHHBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (bI/ISI/I‘leCKI/Ie SABJICHUA

10.15

Wcnonb3oBath mnpu pemieHud Y4eOHbIX 3a7ad COBPEMEHHbIE
WH(POPMALIMOHHbIE TEXHOJOTMM JJsl TMOUCKA, CTPYKTYpHUpPOBAaHMA,
UHTEpIpeTallui U MpeJICTaBIeHUs] y4eOHOH M Hay4YHO-TOMYJISIPHON
nHpOpMaLKH, TOTYYCHHON U3 PA3IMYHBIX UCTOYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATH MOTYYaeMyto HH(OPMAIIHIO

10.16

[IpuBouTE NpUMEPHI BKJIaJa POCCUMCKUX U 3apyOE€KHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HaYKH, OOBICHEHHE MPOIIECCOB OKPYIKAIOLIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

10.17

Hcnonp30BaTe TeOpeTHUECKUE 3HAHUS MO (U3UKE B MOBCETHEBHOMN
KHU3HM Uil oOecriedeHusi O€30MacHOCTH TpU  OOpallleHuH ¢
npubopaMu M TEXHUYECKHMMH YCTPOMCTBAMH, MJII COXpPaHEHUS
3I0pOBbsI U COOJIOEHUSI HOPM HKOJIOTUYECKOTO TMOBEACHHUS B

OKpY>Karolleu cpene

10.18

PaGoraTte B Tpynme ¢ BBINOJHEHHEM PA3IHUYHBIX COIMATBHBIX
poJeil, mIaHupoBaTh padOTy IPyMIbl, PALMOHAIBHO PACIPEnesITh
00s3aHHOCTH U IUJIAHUPOBAaTh JESATEIbHOCTh B HECTAHAAPTHBIX

CUTYyaluAgX, aICKBATHO OLCHHBATH BKJIAJ[ KAKA0OI'0 M3 YUYACTHUKOB




TPYIIBI B peLIEHUE pacCMaTpUBaeMoil MpoOIeMBbI

11 KNIACC
Kon .
HpOBepﬂeMble l'lpe):[MeTHLIe pe3yJII>TaTbI OCBOCHHUSA OCHOBHOH
NpoBePSIEeMOro .
00pa3oBaTe/IbHOI IPOrpaMMbl CpeHEro o01Iero 0opa3oBaHus
pe3yJjbTarTa

JleMOHCTpHpOBAaTh Ha TNpUMepax pojib M MecTo (U3UKH B
(hopMHPOBaHUM COBPEMEHHON HayyHOW KapTHUHBI MUpa, B Pa3BUTHU
COBPEMEHHOM TEXHUKM U  TEXHOJOIMH, B  IPAKTHUYECKOU
NESTEeIbHOCTH JIIOJIeH, LEJIOCTHOCTh U E€AMHCTBO (DU3HYECKOMH

KapTUHBI MUpPA

11.2

Y4uThIBaTh TpaHMLBl NPUMEHEHUS HM3YUYCHHBIX  (DU3MYECKHX
MOJEJIEN: TOYEUHBIN JJIEKTPUUECKHUH 3apsij, AlepHas MOJEIb aToMa,

HYKJIOHHAs1 MOJIeJTb aTOMHOTO si/ipa MPH PelIeHUH PU3NIECKUX 3a/1a4

11.3

PacnioznaBath ¢uzndeckue ABaeHUS (TIPOIECCHI) U OOBACHATh UX HA
OCHOBE 3aKOHOB OJJIGKTPOAMHAMHUKHA ¥ KBAHTOBOH  (DH3HKH:
JIEKTpUYECKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUECKOE,
MarHuTHOE  JIEHCTBHS  TOKa,  B3aMMOJACWCTBHE  MAarHUTOB,
JNIEKTPOMArHUTHAS WHAYKIHS, JEHCTBUE MArHUTHOTO TIOJS Ha
OPOBOJHUK C TOKOM W JBWXKYILIUICS 3apsiji, SJEKTPOMAarHUTHBIE
Koe0aHUsI U BOJIHBI, MNPSAMOJIMHEHHOE pacHpOCTpPAaHEHUE CBETa,
OTpakeHue, TMpejoMieHue, uHTepdepeHiusa, aubpakmus u
MoJIIpU3alus CBEeTa, JUCIEPCUsi CBeTa, (OoToIeKTpuiecKuil 3dext
(poroaddext), cBeTOBOE HaBieHHE, BO3ZHUKHOBEHHE JHMHEHYATOTO
CHEeKTpa aToMa BOAOPOJA, €CTEeCTBEHHass M HCKYyCCTBEHHas

PaIuOaKTUBHOCTD

11.4

OnuceiBaTh M3y4YEHHbIE CBOWCTBA BelleCTBA (JIEKTPUUYECKHUE,
MarduTHBIC, OIITHUYECKHCEC, OJICKTPHUYCCKYIO IMPOBOAMMOCTD
pa3NUYHBIX Ccpel) M DIEKTPOMAarHUTHBIC SIBICHUS (TIPOLECCHI),
UCTIONB3YST (PU3MYECKHE BEJIMYMHBI: DIICKTPUUECKHH 3apsin, Cuia
TOKA, 3JIEKTPUUYECKOE HAIPSIKEHHUE, HIICKTPUUECKOE COIPOTUBIICHHUE,
pasHocTh NoTeHmanoB, JJIC, paboTa TOka, HHAYKIUS MarHUTHOTO
nosis, cuna Ammepa, cuwia JIopeHIa, MHIYKTUBHOCTb KAaTyILIKH,
SHEprus IEKTPUYECKOr0 M MArHUTHOTO IOJIeH, MepuoJl U 4acToTra
KojeOaHui B KojeOaTelbHOM KOHTYpe, 3apsii U cuila TOKa B
Mpolecce  TapMOHHUYECKUX  DJEKTPOMArHUTHBIX  KojeOaHWH,

(l)OKYCHOG PACCTOSAHNEC M ONTHYCCKAsA CHJjla JIMH3bI, IIPpU OINKMCAaHUU




NPaBWIbHO  TPAaKTOBaTb (U3NYECKUH CMBICA  HCHOJIb3YEMbIX
BEJIMYMH, WX OOO3HAYEHUs M EAMHULBI; YKa3blBaTh (OPMYJIbI,
CBSI3BIBAIOIME JIAaHHYIO (DU3MYECKYI0 BEIMYUHY C JIPyTMMHU

BEiIIMYnHaMn

11.5

OnuceiBaTh H3YUYEHHbIE KBAHTOBBIE SIBJIEHUS U  IPOLECCHI,
UCTIONIb3Ys (PU3UYECKUE BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX
BOJIH, JITMHA BOJIHBI M 9acTOTa CBETA, SHEPTUSl M UMITYJIbC (OTOHA,
IEpUOJ ToJypaclazna, DJHEPrusi CBA3M AaTOMHBIX sJep; Mpu
ONMHMCAaHUM  MpPaBUJIBHO  TPAKTOBaTh  (PU3WYECKUH  CMBICI
HCIOJIb3YEMBIX BEIMYUH, UX O00O3HAYEHUS U €AMHMIIbI; YKA3bIBaTh
(dbopmysbl, CBsS3bIBAOLIME JaHHYI (U3MYECKYI0 BEIUYHMHY C
JpPYTMMHU  BEJIIMYMHAMH, BBIYUCIATH 3HaueHHE  (U3HUECKOU

BCINMYHUHBI

11.6

AHanu3upoBaTh (QU3NYECKUE TMPOLECChl U SBJICHUS, HUCIOIb3Ys
(I)I/I3I/I‘-IGCKI/IG 3aKOHBbI n MMPUHIUIIBL: 3aKOH OMa, 3aKOHBI
IIOCJIEI0BATENBHOIO M IAPAJIJICIIBHOTO COEIUHEHUS ITPOBOJHMKOB,
3aKkoH /oy — JIeHna, 3aKOH 2JI€KTPOMArHUTHOM MHIYKIUH, 3aKOH
NPSMOJIMHEMHOTO PpAacHpOCTPAHEHUSI CBETA, 3aKOHBl OTPaXKCHUS
CBETa, 3aKOHbI IPEJIOMJICHUSI CBETA, ypaBHEHHE OWHINTEeHHa s
¢doroddexra, 3aKOH COXpaHEHUS HHEPrUM, 3aKOH COXPaHEHUS
HMITyJIbCA, 3aKOH COXPAaHEHMS DJIEKTPUYECKOrO 3apsja, 3aKOH
COXPaHEHHUs MaccoBOIO  4uCila, MOCTynarsl bopa, 3akoH
pagMOaKTHBHOIO pacnaza; IpH 3TOM pas3jIMyaTh CIOBECHYIO
(GOpMyITUPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe BBIPAKCHHE W

ycioBus (TpaHUIlbl, 00JACTH) MPUMEHUMOCTHU

11.7

OHpe,Z[eJ'IHTI) HaIllpaBJICHUEC BCKTOpa HWHAYKIWHW MArHuTHOT'O I10JIsA

MPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl JIopeniia

11.8

CTpOI/ITL H OIIMCHIBATh I/1306p8.)KeHI/IC, co3agaBacMoO€ IIIIOCKHMM

3€pKaJioM, TOHKOW JIMH301

11.9

BBINONMHATE SKCIIEPUMEHTHI 110 UCCIIeIOBAHNUIO0 (PU3MUECKUX SBICHUN
¥ TIPOIIECCOB C MCIIOJIb30BAHMEM NPSIMBIX U KOCBEHHBIX M3MEPEHUIA;
py 3TOM (OPMYITHPOBATE POOIEMy (3a/1a4y) U THIIOTE3Y yU4eOHOTO
IKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY M3  NPEAJI0XKEHHOTO

000py10BaHusl, IPOBOJIUTH OIBIT U (POPMYITHPOBATH BHIBObI

11.10

OCYH_ICCTBJISITB npsMbIC W KOCBCHHBIC U3MCPCHUSA (bI/I3PI‘-I€CKI/IX
BCJIIMYHUH, IIPU 3TOM BBI6I/IpaTB ONTUMAJIBHEIN CITOCO0 HU3MEPCHHUA U
HCIIOJBb30BATh HN3BCCTHBIC METOJBI OLICHKH HOI‘pCIHHOCTCﬁ

U3MEPEHUN




11.11

Hccnenosats 3aBUCUMOCTH (bU3UIECKUX BEIUYUH c
WCIIOIB30BAHUEM TIPSIMBIX WM3MEPEHHH; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpPOBATh pPE3yJbTaThl IMOITYYCHHONH 3aBUCHMOCTHU
(bU3UYECKUX BEIWYUH B BUJIE TAOIUIl U TPa(UKOB, JENAaTh BHIBOIBI

110 pe3yJibTaTaM UCCICAOBAHUA

11.12

CobmroaTe mpaBuiia  0€30MACHOTO TpyAa TMpU MPOBEACHHUU
ucciaeoBaHUNW B paMKax y4eOHOro OSKCIIEpUMEHTa, Y4eOHO-
HCCIEN0BaTENbCKON U IIPOEKTHOMI NEeATEIbHOCTH c
WCIIOJIb30BAHUEM M3MEPUTENBHBIX YCTPOMCTB M JaOOpPaTOPHOIO

obopynoBaHus

11.13

Pemats pacuéTHble 3aa4u ¢ SIBHO 3aJJaHHOW (PU3NYECKON MOJIENbIO,
WCTIONB3Ysl (DM3MYECKHE 3aKOHBI W TPHHIIMIBI, HA OCHOBE aHAIIN3a
yCIIOBUSL 33/lauyd  BBIOMpATh (PU3UYECKYI0 MOJEb, BBIICTATH
(buznveckre BeIMYUHBI U (OPMYJITbI, HEOOXOIUMBIE I €€ pelieHus,
MPOBOJUTH Pacu€Thl M OLEHUBATHh PEATbHOCTh MOJYYEHHOTO

3Ha4YCHUA (1)I/ISI/ILI€CKOI71 BCJIIMYHHBI

11.14

Pemrate Ka4C€CTBCHHBIC 3aJa4du: BBICTpanBaTh JJOTHUYCCKH
HCIIPOTUBOPCUUBYIO LCIIOUKY paccyxcneHI/Iﬁ C OHOpOI>'I Ha U3YUCHHBIC

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/I3I/I‘—ICCKI/IG SABJICHUS

11.15

Hcnonp3oBare mpH pelIeHUH Y4YeOHBIX 337a4 COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJOTHH [UIsl TOHCKA, CTPYKTYPUPOBAHMS,
UHTEpIIpETallMi U MPEJICTaBICHUs] y4eOHOM M Hay4dHO-IOMYJISIPHON
uHpOpMaLKH, TOTYYEHHON U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAJTM3UPOBATh MOJIyUaeMyH0 HH(DOpMaIUIO

11.16

OOBSICHATH MPUHIUIBI ASUCTBUS MAIlUH, MPHOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iavyaTh yCIOBHsS MX O€30MacCHOrO HCIOJIb30BAHUS B

NOBCEIHEBHOU KU3HU

11.17

[IpuBOIUTE MPUMEPHI BKJIaa POCCUUCKUX M 3apYOCKHBIX yUEHBIX-
(Gu3MKOB B pa3BUTHE HAyKd, B OOBSJCHEHHE TIPOIIECCOB

OKpY>KaroIEero MUPA, B pPa3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOMN
KU3HM I oOecriedeHuss Oe30MacHOCTH TpU  OOpalieHuH ¢
npubopaMu M TEXHUYECKHMMH YCTPOWCTBAMH, I COXpaHEHUS
3I0POBbSI U COOJFONIEHUS HOPM DKOJIOTHYECKOTO TOBEICHHS B

OKpY’Karollleu cpene

11.19

Pabotath B rpymie ¢ BBIIIOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEi,
IUIAHUPOBaTh ~ pabOTy  TIpyHIbl, pPalUOHAIBHO  PACHpPENENsATh

00SI3aHHOCTU M IJIAHUPOBATL  ACATCIIBHOCTL B HCCTAHIAPTHBIX




CUTyallusaX, aACKBATHO OLCHHBATL BKJIad KaXXAOI0 M3 YYAaCTHHKOB

IpYMIIbI B PELLIEHHE PacCMaTpUBaeMOM MPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
pasnena

Konx nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble 3JIEMEHTHBI COACPKaHUSA

OU3NKA 1 METOJAbI HAYUHOI'O I[TO3HAHUA

1.1

®usuka — Hayka o npupone. Hayunbie
METOAbl TO3HAHUSI OKPYXKAIOIIEro Mupa.
Ponp skcnepuMeHTa M TEOpUM B IpoLEecce

MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (QU3NYECKUX SBICHUN U
IIPOLIECCOB. Hayunsle TUIIOTE3BI.
@usznueckue 3aKOHbI M TEOpHH. | paHUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
IIpununun coorserctBud. Ponp u  Mecto
b3k B (GOPMHPOBAHUM COBPEMEHHOM
HAyYHOW KapTUHBI MHUpPA, B NPAKTHYECKON

NEATENbHOCTH JIFOIEH

MEXAHHUKA

2.1

KMHEMATHKA

2.1.1

Mexaandeckoe JBHXKXCHUC.
OTHOCHUTENBHOCTh MEXaHUYCCKOTO

nBwxeHns. Cucrema orcuéra. TpaekTopus

[Tepemerienue, CKOPOCTh (CPEHSIST CKOPOCTH,
MTHOBCHHAss  CKOPOCTh) W YCKOpPEHHE
MaTCpHaHBHOﬁ TOYKH, UX IPOCKIOHWH Ha OCH
CUCTEMBI KOOp/IMHAT. CrnoxeHune

MEPEMELICHUH U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE ~ JIBMIKCHHE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,

YCKOPEHUS, OyTH W TepeMeueHHs




MaTepI/IaHBHOﬁ TOYKHU OT BPpCMCHU

CBobOoHOE TazieHne. Y CKOpeHue

CBOOOIHOTO MaACHUSA

KpuBonuneiiHoe nBuxkeHue. PaBHOMepHOE
JBWKEHHE  MaTepUaJbHOW  TOYKH IO
OKPYXHOCTU. YTJIOBasi CKOPOCTb, JIMHEWHAas
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOoCTpEMUTENBHOE YCKOPEHHE

TexHudeckue  yCTpPOWCTBA:  CHUIOMETP,
JBIJKCHHE CHApSOB, LIEMIHbIE U PEMEHHBIE

nepeaadu

IIpaxTrueckue paboTHI. N3mepenune
MIHOBEHHOM  ckopoctH. MccnenoBanue
COOTHOLLEHUS MEXIy Iy TSMH,
IIPOMJICHHBIMU TEJIOM 3a IOCJIEI0BATEIbHbIE
paBHBIE ~ IIPOMEXYTKM  BpEMEHU  IIpU
PAaBHOYCKOPEHHOM JBW)KCHUM C HA4aJIbHOU
CKOpPOCTBIO, paBHOM Hymw. M3ydenue
JBIKCHMSI IIApUKa B BA3KOW JKUAKOCTH.
W3ydyeHue nBUXKEHUS Tesa, OpOIIEHHOTO

TOPU30HTAJIBHO

2.2

JTMHAMUKA

2.2.1

IIpunuun  orHocutrensHOCTH  ['amunes.
IlepBbit 3axkoH HeroTtoHa. HMHepumanbHble

CUCTEMBI OTCUETa

222

Macca tena. Cuna. IlpuHnun cynepnosunuu

CHIJI

223

Bropoii 3akon HproTOHa 1711 MarepraabHON
TOYKM B HMHEPLUUAIBHOM CHCTEME OTCUETa
(UCO). Tperuit 3axkon HerooTona mis

MaTCpHAIbHBIX TOYCK

224

3aKoH BCCMHPHOTO TATOTCHHSA. Cuma
TSAXKCCTH. HCpBaH KOCMHUYCCKAasA CKOPOCTD.

Bec Tena

2.2.5

Cwuiia ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIb)KEHUSI U CHUJla TPEHHUA  TOKOS.
Koadduruent TpPEHUSI. Cuna
CONIPOTHBIJICHUSI TpU JBW)KCHUU Tella B

KHUIKOCTH HUJIM Ira3c

2.2.7

HOCTyHaTGHBHOC )51 BpalaTeJIbHOC

JIBIDKEHUE a0COJIFOTHO TBEPIOTO Tesia

228

Momeurt CUJIBI OTHOCHUTEIILHO ocHu
BpAalLICHUS. [Ineyo CUJIBL. YcaoBus

paBHOBecust TBEpAoro Tena B UCO

229

TexHuueckne yCTpONCTBA: MOAIIUITHUKH,

JABHXKCHHUC HCKYCCTBCHHBIX CITYTHHKOB

2.2.10

IIpakTnueckue paboThL. N3yuenue
JBIDKEHUS] OpycKa 10 HaKJIOHHOM TJIOCKOCTH
oJ{ JEeICTBUEM HECKOJIBKUX CHIL
HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH,
BO3HUKAIOIIKX B JeOpMUPYEMOIl MpyKUHE
U PpE3MHOBOM 00pasle, OT BEJIWYMHBI HUX
nedopmaruu.  McciienoBanue — yCIOBHU
paBHOBECHs TBEPAOrO TENa, UMEIOLIETO OCh

BpaILICHUS

23

3AKOHBI

COXPAHEHUA B MEXAHUKE

23.1

NMiynsC MarepuaabHOM TOYKH, CHUCTEMBI
MaTepHabHBIX ToO4YeK. Mmmynec cuiael u

HN3MCHCHHEC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss wummnyisca B HCO.

PeakxtuBHOE JBHXXCHHUC

233

Pabora cuiier

234

MOoOIIHOCTE CHIIBI

235

Kunetuueckas SHEPIusa MaTepHaﬂLHOﬁ

TOYKHU. TeopeMa 0 KHHETUYECKON YHEPTUU

2.3.6

[TorenumnansHas »Heprus. I[loTeHuumanbHas

SHEprus yOpyro negopMHUpOBaHHON




IMPY>XXUHBI. IToTeHnmuanbHas OHCPrusa TcCila

BOJIM3M MOBEPXHOCTH 3eMIIU

HOTGHHI/IEUH)HI)IC N HCIIOTCHIIMAJIbHBIC CHIIBI.

CBs3b pa6OTBI HCIIOTCHIUAJIBHBIX CHII C

2.3.7 WU3MEHEHUEM MEXaHUYECKON SHEPruu
CUCTEMBI TEJL. 3akoH COXpaHCHHUS
MEXaHUYECKOM IHepruu

2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHHS

539 TexHudeckue yCTpOMCTBA: IBUKCHHUE PAKET,

o BOJIOMET, KOTIEP, PY>KUHHBIN IMACTOJIET

[Ipaktuueckue pabotel. M3ydyeHue CBs3U

5310 CKOpOCTEH Tel Tpu HEYNpyroM yzaape.

UccnenoBanue cBsizu pabOTbl  CHIIBI €

W3MEHEHHEM MEXaHHMYECKOU OHEPIUU TClia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJIMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE IMOJIOXKEHUSA MOJIEKYJIAPHO-
KUHETUYECKON TEOPHH. bpoyHoBckoe
neuxenne. uddysus. Xapakrep IBHKEHUS

u BSaI/IMO[[CI\/'ICTBI/ISI qacTull BEIICCTBa

Mopenu CTpoeHus Tra3oB, KUIKOCTEH U

3.1.2 TBEPABIX Ted U OOBSCHEHHUE CBOWCTB
BELIECTBA HA OCHOBE ATHX MOJIeeH

113 Macca wMonekyn. KoaudecTBo BerecTsa.

o [locTostHHas ABoraapo

314 TermmoBoe paBHOBecue. Temmeparypa u eé

o m3mepenue. lkana remnepatyp Llenbcus
Monens  wupeanbHoro rasza. OcHOBHOe

3.1.5 ypaBHEHHUE MOJIEKYJIAPHO-KMHETUYECKOM
TEOpUU UJI€aJIBbHOTO ra3a

3.1.6 AOcontoTHass ~ TeMIepaTtypa Kak — Mepa

CpelHE! KMHETHYECKON DHEPIHMM TEIIOBOTO
nBwkeHus vactul rasa. Illkana temmneparyp

KensBuHa




VYpaBuenue Knaneiipona — MeHeneesa.

3akoH JlanmbToHa

I'azoBbIC 3aKOHBI. M3onponeccer B
uieaIbHOM rase c HOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA: U30TEPMaA, U30X0Pa,

n3obapa

TexHuueckne  yCTpOWCTBA:  TEPMOMETP,

6apomeTtp

3.1.10

[Tpaktuyeckue paboTbl. M3mepeHue macchl
BO3JlyXa B KJIACCHOM KOMHATe.
HccnenoBanue 3aBUCUMOCTHU MEXIy

napamMeTpamMu COCTOSAHUA Pa3pCKCHHOI'O rasa

3.2

OCHOBbI TEPMOJAMHAMUKN

3.2.1

TepmonnHamuueckas cucreMa. BHyTpeHHs
JHEPrus TEPMOJUHAMHYECKOW CHUCTEMBI U

CIIOCO0BI €6 NU3MEHEHUS

322

KonuuecTBo temnotel u pabora. BHyTpenHss

SHEPTHA OAHOATOMHOI'O HACAJIIBHOTO Ir'a3a

3.23

Buael tenmonepenauu: TEIIONPOBOAHOCTD,
KOHBEKIMSA, u3iydeHue. Temno€éMKocTh Tena.
YnenpHasd TEIUIOEMKOCTHL BellecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IPH TCILIONCPCAavC

3.24

IlepBb1it 3aKOH TEPMOIUHAMUKH.
IIpumenenne IIEPBOTO 3aKOHa
TEPMOJAVHAMUKH K M30IPOLECCaM.

['padmueckas nHTEpIpeTanus paboThl raza

3.25

TermmoBble MamuHbl. [IpuHIUNBL EHCTBUS
TEIIOBBIX MallliH. [IpeobpazoBanus
SHEPTUU B TEIJIOBBIX MalIdHax.
Koadduruent nonesnoro neicTeus (naiee —
KITJI) termmoBoit mammuubl. Lukn Kapuo u
ero KII/]

3.2.6

Bropoit 3aKOH TEPMOIMHAMHUKHU.

HeoOpatumMocTh MpoIECCOB B MPHPOJE.

Tenmoswie JIBUTATENH. DKOJIOTHYECKHE




HpO6JICMBI TCIIOOHCPICTUKHU

TexHuueckue YCTpOMCTBA: JIBUTaTEIb
3.2.7 BHYTPEHHETO CropaHus, OBITOBOM
XOJIOAWJIBHUK, KOHIULIMOHED
308 [IpakTuueckune paboTHI. Nsmepenune

YAEIbHON TEINIOEMKOCTH

AT'PETATHBIE COCTOSAHNUA BEILECBA. ®A30BBIE ITEPEXO/IbI

[TapoobpazoBanue u KOHJICHCAIIHSL.
331 Hcnapenne u kuneHue. YJenbHas TEIUIOTa
o apooOpa3oBaHMsL. 3aBUCHMOCTD
TEMIIEpPATypbl KAIIEHUS OT JABJICHHUS
330 AOcomnoTHasT U OTHOCHUTEINbHASI BJIAXKHOCTH
o Bo3ayxa. HacelenHslii nap
Teépnoe  Ttemo.  Kpucrammmueckue  u
333 amopdHBIe Tenma. AHHM3OTPOINHUS CBOWCTB
o KpHUCTAJIJIOB. Kunkue KpHUCTAJLJIBL.
33 CoBpeMeHHbIe MaTepHaIbl
334 [InaBneHune W KpucTamiuzauus. Y aeabHas
o TeruioTa miasiaeHus. CyOnumarus
3.3.5 YpaBHEeHHE TEIIOBOTO OamaHca
TexHudeckue yCTpPOMCTBA: TUIPOMETP U
NICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUU
3.3.6 IIOJIy4YEHUSI COBPEMEHHBIX MAaTepualoB, B
TOM qyucIie HaHOMAaTepHaJloB, u
HaHOTEXHOJIOTUU
337 IIpakTnueckue paboThL. H3mepenue
o BJIQXKHOCTH BO3]lyXa
4 SJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATHUKA
A1 OJNeKTpu3anus Tell. DJIEKTPUYECKUH 3apsl.
o /IBa Bua 3IEKTPUUECKUX 3apsiiOB
ITpoBoaHMKH, JUDIIEKTPUKU u
4.1.2
MOJTYIPOBOJITHUKH
4.1.3 3aKOH COXpaHEHHUSI JIEKTPUUYECKOTr0 3apsia




B3aumoneiictBue 3apsaoB. 3akon Kynona

Onektpuyeckoe  mosie.  Hampsoxk€éHHOCTB
BJIEKTPUUECKOTO T1OJI. [TpunIIMI
Cynepno3unuu. JImHUKM  HanpsKEHHOCTH

SJICKTPUYICCKOTO IMOJISA

PaGota cui 3JEKTPOCTaTHYECKOTO IIOJIS.

ITorennuain. PasHocTh IOTEHITNAIOB

HpOBOI[HI/IKI/I U JUBJICKTPUKU B ITOCTOAHHOM
QJICKTPUYCCKOM  TIOJIC. HHSHGKTpH‘IeCKaﬂ

IMPOHUITACMOCTD

DNEKTPOEMKOCT. Konpaencarop.
DNEeKTPOEMKOCTh TIOCKOTO KOHJEHcaTopa.

DHeprus 3apsHKEeHHOT0 KOHAEHCcaTopa

Texaudeckne yCTpOWCTBAa:  3JIEKTPOCKOII,
ANIEKTPOMETP, 3JIEKTpOCTaTHYECKas 3alluTa,
3a3eMJICHHE AIIEKTPOIIPUOOPOB,

KOHJICHCATOp, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpakTnueckue paboTHL. H3mepenue

AMEKTPOEMKOCTH KOHJICHCATOPA

4.2

NOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycnosus CYHICCTBOBAaHUA IHOCTOAHHOI'O

4.2.1 ANEKTPUUECKOTO TOKa. VCTOYHWKM TOKAa.
Cuna Toka. IlocTOSIHHBIN TOK
422 Hanpspokenune. 3akon Oma 115t ydacTka 1enu
423 DJIEKTpUYECKOE COMPOTHBIICHUE. Y ENbHOE
o CONPOTHUBIICHHE BEIIECTBA
424 IlocnegoBarensHOE, napajuiesbHOE,
o CMEIIaHHOE COCTMHEHNE ITPOBOTHUKOB
PaGora onexTpuueckoro - Toka.  3aKoH
4.2.5
Jxoyins — Jlenna
4.2.6 MoIIHOCTD MEKTPUYECKOT0 TOKa
4.2.7 anekTpoaBmwkymas cuwia (mamee — DC) u

BHYTPCHHCC COIIPOTHUBJICHUC HCTOYHHKA




Toka. 3akoH OMa I TIOJIHOHM (3aMKHYTOM)

anekTpudeckoi nenu. Koporkoe 3ampikanue

4.2.8

OJNeKTpOHHAsE  MPOBOAUMOCTh  TBEPABIX
METaJUIOB. 3aBUCHUMOCTb  COIPOTHUBIICHHS
METAJIOB oT TeMIepaTypsbl.

CBepXnpoBOIUMOCTh

4.2.9

DJIeKTpUYECKUH TOK B Bakyyme. (CBoiicTBa

9JICKTPOHHBIX ITYYKOB

4.2.10

IToynpoBOIHUKH. CoOcTBeHHas u
IIpUMeECHas IIPOBOJINMOCTh
II0JIyIpOBOIHUKOB. CBOMCTBA p-n Iepexoa.

[TosrynpoBOIHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYecCKU TOK B DJIEKTPOJIUTAX.
DNEKTPONUTHYECKAS JUCCOLAU.

DIIEeKTPOIHN3

4.2.12

DIEeKTPUIECKHUI TOK B rasax.
CaMOCTOATEIbHBIA W HECAMOCTOATEIbHBIN
paspsia. Pa3nuuHbie TUIIBI CAMOCTOSATEILHOTO

pazpsiaa. Mounnus. [1nazma

4.2.13

TexHuueckue  yCTpOHCTBa:  amIepMerp,
BOJIBTMETP, peocTar, HCTOYHHUKH TOKa,
AJIEKTPOHATPEBATEIIbHBIC npuOopHI,
AIIEKTPOOCBETUTENBHBIE npudopsl,
TEPMOMETP  CONPOTHUBJICHHUS, BAKYYMHBIN
JMOJ, TEPMUCTOPBI U  (OTOPE3UCTOPSI,

HOHYHpOBOIIHHKOBLIﬁ Anoa, raJlbBaHHUKa

4.2.14

IIpakTrnueckue paboThI. N3yuenne
CMEIIAHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenne OJIC ucTtouHwka TOKa M €ro
BHYTpeHHero comnpotuBienus. HaOmronenue

9JICKTPOJIM3a




11 KITACC

Kon Koanposepsiemoro
IIpoBepsiemble 31eMeHTHI COAEPKAHUS
pasaena 3JIeMeHTAa
4 SJIEKTPOAMHAMUKA
4.3 MAT'HUTHOE ITOJIE. SJIEKTPOMATHUTHASA MHAYKOUA

4.3.1

TlocTostHHBEIE MarHUTHL. B3aumoaencTBue

IIOCTOAHHBIX MaroHuTOB

432

MarnutHoe mone. BekTop MarHUTHOU
vHAyKIuU. [IpuHOMO — cynepno3uuum.
Jluanm MarautHOM MHAyKuMU. KapTtuna
JIVHUM  MarHUTHOM  MHIOYKIUU  TIOJIS

IIOCTOSIHHBIX MaruHuToB

433

MarHutHOoe ToJie TPOBOJHHUKA C TOKOM.
KapTuna auHu# 00 JJIMHHOTO MPSIMOTO
MIPOBOJTHMKA W 3aMKHYTOTO KOJBIIEBOTO
NPOBOJHUKA, KaTYIIKA C TOKOM. OmBIT
Opcrena. B3aumozeiicTBre NpoBOJHUKOB

C TOKOM

434

Cuna Ammepa, €€ MOJlyJIb U HampaBlieHUE

4.3.5

Cuia Jlopenna, eé MOJTyJTb "
HamnpasjeHue. JIBHKEHUE 3apsHKEHHON
YacTUIIbl B OJAHOPOJHOM MAarHUTHOM

nonie. Pabota cunel Jlopenia

4.3.6

SIBiIeHME IIEKTPOMArHUTHOW UHAYKLIUN

4.3.7

[ToTok BeKTOpa MArHUTHON UHIYKIIMH

4.3.8

/C WHIYKIUU. 3akoH

AJIeKTpOMarHuTHOUM nHAykiu dapanes

4.3.9

BuxpeBoe »snektpuyeckoe mone. I1C

HHAYKIOWHW B TPOBOJAHHKE, ABMIXYIICMCS




MMOCTYNAaTCIIbHO B OIHOPOJHOM

MAardsuTHOM II0JI€

4.3.10 [TpaBuno Jlenna
NHIyKTUBHOCTD. SIBnenne
4.3.11
camouHaykiuu. JIC caMOMHAYKIIUH
DHeprusi MarHUTHOTO TMOJISI KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIe
TexHuueckne yCTpPOMCTBA: IOCTOSTHHBIE
MAarHuThl, AJIEKTPOMArHUTHI,
4.3.14 AJIEKTPO/IBUTaTENb, YCKOPHUTEIHN
JIEMEHTAPHBIX  YaCTHLl, HWHIYKIUOHHAs
neyb
IIpaxTrueckue paboThI. N3yuenne
MAarHuTHOTO TOJII KAaTyIIKH C TOKOM.
UccnenoBanue AeMCTBUS TMOCTOSTHHOTO
4.3.15

MarHurTa Ha PaMKy C TOKOM.
I/ICCHGI[OBaHI/Ie SBJICHUA

3JEKTPOMATHUTHON UHYKIIMH

KOJIEBAHUA U1 BOJIHBI

5.1

MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

Konebarenpuast cucrema. CBoOomHbIE

KoJIeOaHHsI. rapMOHI/ILIeCKI/Ie KoJieOaHMs.

> [lepros, dYacToTa, aMIUIUTYAa U (¢asza

Kosie0aHuit

[IpyxuHHBIA MagTHUK. MaTeMaTu4yeckuit
5.1.2

MasiTHUK

VYpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
5.13 Kunematnueckoe ¥ JAMHAMUYECKOE

OIMCaHMe KOJIEOATEIBHOTO TBU)KEHUS
514 [IpeBpaienue SHEPrUu npu

rapMoHUYecKux  KonebaHusax.  Css3b
aMILIUATY b Kosie0aHui HUCXOHOU

BEJIMYMHBI C aMIUTUTYaMH KoseOaHul eé




CKOPOCTH U YCKOPEHUS

Konebarenbupiii  koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHEIE KosieOaHus B
U/ICTBHOM  KOJIEOATeNbHOM  KOHTYPE.
AHanoruss MexJay MeEXaHHYeCKUMHU U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyina Tomcona

3akoH COXpPAaHCHUS SHCPTHUU B UACAIIBHOM

KOJIe0aTeIbHOM KOHTYPE

Brinyxnennsie MEXaHUYECKHUE
KoJieOaHusl. Pezonanc. Peszonancuas
KpHBas. Brinyx1eHHbIC

QJICKTPOMArHuTHLIC KOoJIEOaHHS.

Ilepemennbii  Tok. CHHYCOMAANBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIIMTYAHOE U JEHCTBYIOIEE 3HAUCHHE

CHJIBI TOKA 1 HAIIPSIKCHUS

5.1.10

Tpanchopmarop. IIpousBoxacTso,
nepeaaya U NoTpedIeHue 3EKTPUIECKON
SHEPruM. OKOJOTMYECKHE PHUCKH IIpH
MIPOU3BOJICTBE AJIEKTPUUYECKON HHEPIHH.
Kynstypa UCIIOJIb30BaHUs

3JIEKTPOIHEPTUU B MOBCEIHEBHOM )KU3HU

5.1.11

TexHnuueckue ycTpoiicTBa: ceiicmorpad,
ANEKTPUYECKHUH 3BOHOK, JTHHUH

QJICKTpOoIICpCaavd

5.1.12

[Ipaktnueckue pabotel. HccnenoBanue
3aBUCUMOCTH TIepHOJia MaJIbIX KOJIeOaHui
rpy3a Ha HUTHU OT JUJIMHBI HUTU U Macchl
rpy3a. HccnenoBanue nepeMeHHOro Toka
B Lenu u3 I10CJIEA0BATENBHO
COETMHEHHBIX KOHJIEHCATOpa, KaTYLIKU U

pesucropa

5.2

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI




5.2.1

MexaHnueckue BOJIHBI, YCIIOBHSI
pactpoctpanenus. Ilepuon. Cxopoctb
pacrpocTpaHeHHss W JUIMHA  BOJIHBL.

HonepeqHHe " MPOAOJIBHBIC BOJIHBL

522

HiHHParfH# WnTepdepenius u

mudpakiys MEXaHHYECKUX BOJTH

523

3ByK. CKOpOCTh 3ByKa. [']pOMKOCTH 3BYyKa.

Bricota Tona. TemOp 3Byka

524

DNEeKTPOMarHUTHbIE BOJHBL. Y CIIOBHS
W3JIYYCHHS] AJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenranus Bektopos E, B u v

B BHGKTPOMaFHHTHOﬁ BOJIHC B BAKyyMC€

525

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJH:
OTpakeHHe, TPEeOMIICHHUE, TOIIPH3aLus,
madpaxiusi, uaTepdepeniusa. CKopocTh

QJICKTPOMAriuTHLHIX BOJIH

5.2.6

[ITkamna 3IIEKTPOMATHUTHBIX BOJIH.
[IprumeHeHne 3MEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIIMTIBI paIUOCBS3U U TEJICBUIACHUA.
Pagnonokamust. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KalOIIEeH CpeJibl

5.2.8

TexHuueckue ycTponcTBa: My3bIKAJIbHbBIC
WHCTPYMEHTBHI, yJIbTPa3ByKOBas
JUarHoCTuka B TCEXHUKE U MCIUIIMHEC,
pagap, paguoNpUEMHHUK,  TEJIEBHU30p,

aHTeHHa, TenedoH, CBY-neup

53

OIITHUKA

5.3.1

[IpsimonuHeitHoOe pactpocTpaHeHHuE

cBeTa B OJIHOPOJIHOM cpene. Jlyu cBera

532

OtpaxxeHue cBeTa. 3aKOHBI OTPaKEHUS
cera. [loctpoenne  m300pakeHMHd B

TIJIOCKOM 3€PKaAJIC

533

HpeJ'IOM.TICHI/Ie cBeTa. 3aKOHBI MPEJIOMJICHUA




CBeTa. AOCONIOTHBIA [IOKa3aTeib

MPEJOMIIEHUSA

534

[Tonnoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHBINA yroi MOJHOTO BHYTPEHHETO

OTpaKEHUs

53.5

Hucnepcuss  cera. CIIOXKHBIH — cocTaB

Oenoro ceera. Llser

53.6

CoOuparoliie U pacceuBarolie JHH3bI.
Tonkas nuH3a. DOKyCHOE PAcCCTOSHUE U
ONTUYECKass CWjla  TOHKOH  JIMH3BL
IToctpoenue n300pakeHU B
COOMpAIOIIUX U PACCEUBAIOIIUX JIHMH3AX.
@dopmyna TOHKOH JIMH3BL. YBEIUYECHHE,

JaBaeMoe€ JIMH30U

5.3.7

IIpenensr IIPUMEHUMOCTHU

FGOMeTqueCKOfI OIITUKH

53.8

Wutepdepeniuss  cBera. KorepeHTHBIE
HCTOYHHUKH. YcaoBus HaOII0ICHUS
MaKCHMYyMOB u MHUHUMYMOB B
UHTEp(PEpPEHITMOHHON KapTHUHE OT JBYX

CI/IH(l)aSHI)IX KOI¢pCHTHBIX HCTOYHUKOB

539

Hudpakuust  cBeta.  Judpakimumonnas
pemérka. Y cinoBue HaOMI0IeHUS TJIaBHBIX
MaKCUMyMOB npu najeHUuU
MOHOXPOMaTHYECKOTO cBeTa Ha

T(QPaKIIUOHHYIO PEIETKY

5.3.10

[Tonstpusanus ceera

5.3.11

TexHuueckue yCTpOWCTBA: OYKH, JyIa,
¢doroanmapar, MPOCKIHOHHBIN ammapar,
MHKpPOCKOII,  TEJIECKOIl,  BOJIOKOHHAs
ONTHKA,  JAW(QPAKIMOHHAsA  peluéTka,

oJsipon g

5.3.12

[Ipaktuyeckne  paboTtsl.  M3mepenue
MTOKa3aTens IIPEJIOMIICHUS.

VccrnenoBanue CBOWMCTB M300paKeHUH B




JIMH3aX. Ha6J'IIOI[eHI/Ie AUCIICPCHUHN CBCTA

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/ILILI MNPUMCHHUMOCTHU KJ1aCCHYECKOM

MEXaHHKH. [Toctynatet TEOpUHr
6.1 OTHOCHUTEIFHOCTH: WHBAapUAHTHOCTH
MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIMI OTHOCUTEIBHOCTH DUHINTEHHA
6 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
6.2 3aMmelIeHMEe BPEMEHM M COKpAlICHHE
JUTAHBI
6.3 DHeprusi ¥ UMIYJIbC CBOOOHON YaCTHIIBI
CBsi3p Macchl C PHEPTrUEH U HMITYJIbCOM
6.4 CBOOOJHOM 4YacTUIBl. ODHEPIrus IMOKOs
CcBOOOIHON YaCTHUIIBI
7 KBAHTOBAS ®U3NKA
DJIEMEHTBI KBAHTOBOM OITTUKH
®ortonbl. Popmyna Ilmanka  cBsS3M
7.1.1 SHepruM (GOTOHA C €ro YacTOTOM.
DHeprus U UMIyJIbC GOTOHA
OTkpbITHE u UCCIIeIOBaHKE
7.1.2 dororddekra. Onpitel A.I'. CroneTosa.
3akoHbl poTorddekTa
7.1 YpaBHeHue OHHIITENHA TUTS
7.1.3 dotordpdexra.  «KpacHas  rpaHuUIA»
dhoTorddexra
7.1.4 Janerne cBera. OnwiTe! [1.H. JIeObenena
7.1.5 XHWMHUYECKOE IEHCTBHUE CBETA
Texnuyeckue ycrpoicTBa: (HOTO3IEMEHT,
7.1.6 ¢doronaTuuK, COJIHEUHAas Oarapes,
CBETOJTUO]T
7.2 CTPOEHUE ATOMA
7.2.1 Mopens atoma TomcoHa. OnbITEI

Pesepdopaa no uccienoBaHuio CTPOCHUS

aToMma. HJ’IaHeTapHaSI MOJZ€CJIb aTOMAa




7.2.2

IToctynater  bopa. Nznyyenne wu
NorJIoIeHNne  (POTOHOB TpH  MEepexoje
aTOMa C OJHOTO YPOBHS DHEPrUM Ha
apyroi.  Buper  cnektpoB.  Cnektp

YPOBHEM 3HEPruM aTomMa BOAOPOJa

7.2.3

BomnHoBEIe cBoiicTBa yacTuil. BoiHBI 1e
bponins. KopnyckynsipHO-BOITHOBOM
nyanusM. Jludpakuus >I€KTpOHOB Ha

KpucTajuiax

7.2.4

CrioHTaHHOE U BBIHYKACHHOC U3JTyYCHHC.

Y cTpoiicTBO U IPUHIUIT PabOTHI Jlazepa

7.2.5

Texnnueckue YCTpPOMCTBA:
CHEKTPaJbHBIA aHalu3 (CHEeKTPOCKOM),

J1a3ep, KBAaHTOBBIN KOMIIBIOTED

7.2.6

[Ipaktnueckue pabotel. HaOmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

MeToapl HaONIOAEGHUS W PETUCTPALUU

SJICMCHTAPHBIX YaCTUIL]

7.3.2

OTkpbITHE PAAMOAKTHUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuio cocraBa
paaroakTUBHOTO u3NMydeHus. (CBolicTBa
anbda-, oera-, raMma-mu3JIy4eHHs.
BnusiHue pannoakTUBHOCTH Ha KUBBIE

OpraHU3MBbI

7.3.3

OTkpeITHE  TPOTOHA W HEWUTpPOHA.
Hyxionnas mozens siapa I'elizenOepra —
WBanenko. 3apsn siapa. MaccoBoe 4uciio

siapa. M3oTomnsl

7.3.4

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIH  Oeta-pacnaa. ['amma-
u3dydeHue.  3aKOH  paJMOaKTHBHOIO

pacmana

7.3.5

OHeprusi CBsI3W HYKJIOHOB B  Spe.




Snepusie cunbl. [ledext macce saapa

7.3.6

ﬂ,[[epHHe peaKknuu. J_—[eJ’IeHI/Ie U CHHTC3

saep

7.3.7

Anepubii  peakrop.  TepmosaepHsii
cuHre3. [IpoGiemMbl M  MEpPCHEKTHBHI
SAJIEPHOM  DHEPreTHKU. OKOJOTUYECKHUE

aCTeKThI JEPHOI SHEPTEeTUKU

7.3.8

OnemeHTapHele  4acTtuubl.  OTKpeITHE
IIO3UTPOHA. @yH1aMEHTAIIbHBIE

B3aUMOJICHCTBUA

7.3.9

TexHuueckue yCTpOICTBA: JO3UMETD,
kamepa BunbcoHa, sIEpHBIM peaxkTop,

aTomMHas bombOa

7.3.10

[Ipaktnyeckue pabotel. HMccnenoanue
TPEKOB YaCTHIL (mo TOTOBBIM

dororpadusim)

OJIEMEHTHBI ACTPOOU3UKU

8.1

Bun 3BEé3qH0r0 Heba. Co3Be3nus, spKue

3Bé3)lbl, IJIaHCTHhI, X BUIUMOC IBHXKCHUC

8.2

Conneunas cucrema. IlnaHeTel 3eMHOI
I'pYIIIIbIL. IImaHeTHI-TUTaHThI u ux
CIIYTHUKH, KAPJIUKOBLIC ITJIAHCTHI. Mauinnie

Testa COTHEUHOH CUCTEMBI

8.3

Conane, d¢orochepa u  armocdepa.

ConHeuHass aKTUBHOCTh

8.4

Ncrounuk sneprun ConHua u 3B€371

8.5

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTbh, paJinyc, TEMIeparypa,
HX B3aMOCBS3b. Jlmarpamma
«CTIEKTPAJbHBIA  KJIaCC — CBETHUMOCTDHY.
3BE3abI TIJIAaBHOH  IIOCJIENOBATEILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY IS

3BE3/1 TTIABHOM IOCICA0BATEIIEHOCTH

8.6

###Par###BayTpennee crpoeHue 3BE3.




COBpeMCHHBIe MMpCaACTaBJICHUA (6]
MMPOUCXOXKIACHUN W 3BOJIFOIIMA COJIHI_Ia u

3BE3. DTambl )KU3HU 3BE3NT

8.7

Mineunsii Ilyte — Hama [anaktuka.
CnupanbHass  cTpykrypa  ['amaktuky,
pacnpeneneHue 3BE3M, rasa W IBUIM.
[Tonoxenne wu nBuwxenue ConHua B
lanmaktuke. Ilnockas wu cdepudueckas

NoACUCTEeMEI ['anakTuku

8.8

Tumner ramakTuk. Pagmoramaktuky U
KBazapel. UEpHblE HOBIpBI B SAApax

TraJJaKTHK

8.9

Bcenennas. Pacmmpenue BcenenHoil.
3akon XaO06ma. Pasz0eranue rajakTHK.
Bo3pact u paguyc Bcenennoii, teopus
bosbmioro B3peiBa. Mogens «ropsiueit

Bcenennoi». PennkroBoe usinyueHue

8.10

Macmrabnast  ctpykrypa  BcenenHnoil.
Meraranaktuka. Hepeménnsie npodiaembl

aCTPOHOMHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®usuka; yriyonennsii, 10 kinacc; Mskumes I'.4., byxosues b.b., Yapyrun
B.M., uznarensctBo "[IpocBemenue"; 2021
®dusuka; yrmyonennsii, 11 knacc; Maxumes I'.5., byxosues b.b., YUapyrun

B.M., uznarensctBo "lIpocBemenue"; 2021

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

"CHpHyC"
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