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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnke ©6a30BOTO0 YpOBHS Ha ypPOBHE CPEAHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TPeOOBaHHM K pe3ynbTaTam
OCBOECHHUSI OCHOBHOM 00pa30BaTeIbHOM MporpamMMmsbl, npeacTaBieHHbx B OI'OC
COQO, a Takxke ¢ yd€roMm deaepanbHOl paboueld MporpaMmbl BOCIUTAHUS U
KOHIICNIMU TpernofaBaHusi ydyeOHoro mnpeaMera «®Pusnka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickoit denepanum, peAN3YIOIIUX OCHOBHbIC
00pa30BaTeIbHBIE MPOTPAMMBI.

Conmepxanue mnporpaMMmbl 10 (U3MKE HaMpaBiIeHO Ha (QOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mnpu
oOyyeHnn ux (Qu3nuKe Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AESITEIBHOCTHOTO
nonxona. I[lporpamma no ¢usuke coorBercTByeT TpeboBanusim PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yabTaTaM
oOy4yeHHs, a TaKXKe YYUTHIBAET HEOOXOAMMOCThH peaM3alli MEXKIPEAMETHBIX
CBSI3eM (PU3MKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH TMpeameTamMu. B Hel
ONPEAENSAIOTCS OCHOBHBIE L€ M3y4YeHUs (PU3MKU HAa YPOBHE CPEOHETr0 OOUIEro
o0Opa3oBaHus, MIAHUPYEMbIE PE3YJIBTaThl OCBOEHUS Kypca (DU3UKU: JTUYHOCTHBIE,
MeTarnpeIMeTHbBIC, TpeAMEeTHbBIC (Ha 0a30BOM YPOBHE).

[Iporpamma o u3uke BKIIOUALT:

e IUJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YpOBHE, B

TOM YHCJI€ NPEAMETHBIE PE3yJbTaThl IO rofgaM o0yUYeHUs;

e cojepkaHue yueOHoro npeamera « Ousuka» mo rogam o0ydeHHsl.

®du3rka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOMABI, BBICTyHas B
Ka4eCTBE yueOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBINH BKJIAJl B CUCTEMY
3HaHMI 00 okpyxaromiem Mupe. LIkonbHbIA Kypc PU3UKN — CHCTEMOOOpa3yOLIni
JUUIS. €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIBKY (DU3UUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHUMN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpadueii wm actpoHommei. Mcmonp3oBaHWE MW aKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHMM  OMNpENesieT XapakTep U Pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTHM B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TOJYYEHUs] HOBBIX MaTepUaJIOB C 3aJaHHBIMM CBOMCTBAMU U JIPYTHX.
N3ydyenne (u3uku BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa OOydaromuxcs, B (OPMHpPOBAHWE YMEHUN TPUMEHSThH
HAyYHBIA METOJT TO3HAHUS MPY BHITOJTHEHUU UMHU YI€OHBIX UCCIIETOBAHUM.

B ocHOBYy kypca ¢Gu3uku s YPOBHSL CpEIHEro o00Iero o0pa3oBaHMs
MOJIOKEH PAN HUAEH, KOTOpbIE MOXKHO paccMarpuBaTh KaK MPUHIUIIBI €ro
MOCTPOEHHSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COECPKUT MaTepuai U3 BCEX pa3leioB (DU3HUKHU, BKIIOUAET KaK
BOMPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTrepuan Kypca (Qu3nku
o0benMHEH BOKpYr (¢u3Mveckux Teopuidl. Beaymmum B Kypce sBiseTcs
dbopMHupOBaHUE TIPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTepHUH, BEIICCTBE U
ToJIe.

Hoes eymanumapusayuu. EE peanmuzarus mpeamnoyiaraeT HCIOJb30BaHUE
I'YMaHUTApHOTO TMOTEHIMala (PU3NYECKOW HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
bu3uku ¢ pa3BuTMEeM OOIECTBa, a TaKXke C MHUPOBO33PEHUECKUMU,
HPABCTBEHHBIMU U SKOJIOTUYECKUMU MPOOIEMaAMHU.

Hoess npuxnaonoti Hanpaenennocmu. Kypc @usuku mnpenmnonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHX U TEXHOJOTHYECKHX MPHUIOKEHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peamuszyeTcsi TOCPEICTBOM BBEIEHHUS JJIEMEHTOB
CONEpP)KAHMSI, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTUEM TEXHUKUM W TEXHOJOTHUM, a Takke OOCYXICHUS
poOJIeM paroHaIBHOTO MPUPOAOIIONIH30BAHUS M YKOJIOTHYECKOM 0€30MaCHOCTH.

CTep>XHEBBIMH DJIEMEHTaMH Kypca (U3UKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl SABIAOTCA (u3nueckue Teopuu ((hopMHpOBaHUE MPEACTABICHUI O
CTPYKTYpe MoCTpoeHusi GU3n4ecKoi Teopuu, poiu (GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX MPEICTAaBICHUSAX O NPUPOAE, TPaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUIsl OINMUCAHMS E€CTECTBEHHO-HAYYHBIX SIBICHUH U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIA MOAX0A B Kypce (PU3MKU peanu3yercs Mpexie
BCErO 3a CUET OpraHU3alUH HKCIEPUMEHTANIBHOM AEATENBHOCTH OOYYarOIIMXCS.
Jlnst  G6a3zoBoro ypoBHSI Kypca (U3UKM — OTO UCIOJIB30BAHHE CHUCTEMBI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX DJKCIEPUMEHTOB U JIA0OPATOPHBIX PabdoT,
KOTOpBIE B MporpamMme 1o (u3uke O0ObEAMHEHBI B OOIIMI CIHUCOK YUYEHHYECKHUX
MpaKkTUYeCKUX paboT. BeiieneHne B yKa3aHHOM IepedHe J1abopaToOpHBIX padoT,
MPOBOJIUMBIX  JJISI KOHTPOJISI M OLIEHKH, OCYIIECTBISETCS Y4YaCTHUKAMU
o0pa30oBaTeIbHOTO TpoIecca HUCXOAsd W3 OCOOCHHOCTEH IJIaHUPOBAHUS U
ocHamlieHus kKabOuHera ¢u3ukn. Ilpm d3ToM obOecreunmBaeTcs  OBIAJICHHUC
OOy4JaroIIMMHUCS YMEHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEJIUYMH M TOCTAaHOBKY OIIBITOB MO MPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

bonblioe BHUMaHUE yIEIseTCsl PENICHUIO paCU€THBIX U KaU€CTBEHHBIX 3a/1a4.
[Ipu 3TOM 117151 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 33/1a4M C SIBHO 3aJJaHHOMN
bu3nyecko MOZAENbI0, TO3BOJISIIONIME MPUMEHATH M3YUYEHHBIE 3aKOHBI MU



3aKOHOMEPHOCTH KaK W3 OJIHOTO pasferna Kypca, TaK U WHTETPUPYS 3HAHUS W3
pa3HbBIX pa3ne’noB. /[ KadeCTBEHHBIX 3a7ad MPHOPUTETOM SIBIIAIOTCS 3aJlaHUS Ha
OOBsICHEHHE TPOTEKaHUA (U3UYCCKUX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrouue BbIOOpa (PU3MYECKONM MOJENHM [UJIsl CHUTyallud IPaKTHUKO-
OpPUEHTHUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY O00€CIeYeHn0 ydeOHOro mpoiecca 0a30BbId YpPOBEHb Kypca
(GbU3UKK Ha YPOBHE CpPEeIHEro 00IIero oOpa3oBaHusl TOJDKEH M3ydaThbCs B YCIOBHSIX
MPEIMETHOTO KaOMHeTa (PU3UKU WM B YCJIOBHUSX HHTETPUPOBAHHOIO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (PU3UKU TOIKHO OBITH
HEOoOXoauMOe JabopaToOpHOE OOOpPYIOBaHUE [l BBINOJIHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKe YICHUYCCKHX MPAKTHICCKUX PabOT M JEMOHCTPAIIMOHHOES
o0opy/noBaHHE.

JleMoHCTpaliioHHOE  00opynoBaHue GOpMUPYETCS B COOTBETCTBUU C
NPUHITUITIOM MHUHUMAJIBHOW JOCTAaTOYHOCTA H  OOCCIICYMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (HU3MKE KIIOYEBBIX JIEMOHCTpAIUil IS
WCCJICMOBAHUS W3yYaeMbIX SIBJICHHM W  TIPOIECCOB, OSMIHMPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe o00OoOpymoBaHUE IS YYCHHUYECKHUX TMPAKTHUECKUX padoT
dbopMupyeTcss B BUIE TEMAaTHYECKUX KOMILJIEKTOB M O0ECIICUYMBACTCS B pacyeTe
OJHOTO KOMIUIEKTa Ha JBYX oOOydJarommuxcs. TeMaTHdeckne KOMITJIEKTHI
71a00paTOPHOTO O00OpPYIOBaHMUS JOHKHBI OBITH IOCTPOCHBI Ha KOMILJICKCHOM
WCITOJIb30BAHUM AHAJIOTOBBIX M IU(MPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(MPOBBIX JaOOpaTOpHii.

OCHOBHBIMM LENIAMH U3y4YeHUsT (PU3UKH B 00IIEM 00pa30BaHUM SIBIISIFOTCS:

e (opmupoBaHme HHTEpeca W CTPEMJICHHS OOYYAIOMUXCS K HAyYHOMY
W3YYCHHUIO TMPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUSA U (OPMHUPOBAHUE
WCCJICIOBATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAyYHOTO MHPOBO33PCHHS KaK pe3yiabrara HW3YYCHHS
OCHOB CTPOEHHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DU3UKU;

e (opmupoBanne ymeHUN OOBSCHATH SBJICHUS C HCIOJIB30BAHUEM
(bU3NYEeCKUX 3HAaHWN U HAyYHBIX JOKa3aTeIIbCTB;

e (opmupoBaHue NpeACTaBICHUN O poid (DU3MKHU [JIsi Pa3BUTHUS APYTUX
€CTECTBCHHBIX HAYK, TEXHUKU U TEXHOJIOTHM.

JlocTikeHne 3TuX 1Leneil 00ecreynBaeTCsl peuieHHeM CISAYIOUINX 3a1ad B

mpoliecce u3yueHus Kypca GU3NK1 Ha YPOBHE CpPeTHEro 001ero o0pa3oBaHus:



e nmpuoOpeTeHne  CHUCTEeMBI  3HaHMM 00  o0mmX  (U3HUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOYAsT MEXaHUKY, MOJIEKYISIPHYIO
GU3NKy, INEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HKY H  DJICMEHTHI
acTpor3UKH;

e (QopmupoBaHre yMEHUN NPUMEHITh TEOPETHUUYECKUE 3HAHUS IS
OoOBbsicHEeHUsT (U3UYECKUX SABICHUH B TPHUPONEC W IS TPUHATHA
IIPAKTUYECKUX PELIEHUM B IIOBCEIHEBHOM KU3HH;

e OCBOCHHE CIIOCOOOB pEIICHMS pa3JIMYHBIX 3aJlad C SBHO 3aJaHHOMN
bu3nueckod MOAENbl0, 3aday, MOJAPa3yMEBAIOIIMX CAaMOCTOATEIbHOE
co3manue PU3NYECKON MOJIENH, aJIEKBAaTHOM YCIOBUSM 3a]1a4H;

e TOHWMaHWE (UBMYECKUX OCHOB WM TPHUHITUIIOB JEHCTBHS TEXHHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CAMOCTOSITEJIBHOTO IJIAHUPOBAHMS M TPOBEICHUS
(GU3NYECKUX SKCTICPUMEHTOB, aHaIM3a M HWHTEPIIPETAIid MHGOPMAIIAH,
OIPEAEIICHUS I0CTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTara;

e CO3/IaHHE YCIIOBUH ISl pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM IESATEIBHOCTH.

Ha wusyuenne ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpEIHETO OOIIEero
oOpazoBanus orBogutcs 136 vacoB: B 10 kinacce — 68 yacoB (2 yaca B HEIEN0), B
11 xnmacce — 68 yacoB (2 yaca B HEJEIO).

[Ipennaraemsplii B mporpamMme 1o ¢Gu3MKe TepeueHb JabopaTopHBIX H
MPAKTUYECKUX PAOOT SIBISIETCS PEKOMEHJOBAaHHBIM, YYUTENb JENIaeT BBIOOD
MpoBe/leHUs J1a0OpaTOPHBIX PAOOT W OMBITOB C YYETOM HHIWBHUIYAIbHBIX
0COOCHHOCTEN 00yJaroIuXCsl.



COAEPXKXAHUE OBYYEHUA
10 KIIACC

Pasznes 1. ®u3uka 1 MeTOABI HAYYHOI'0 NO3HAHUSA

®usuka — Hayka o npupozae. HaydHbie METOIBI NMO3HAHUS OKPYKAIOILIETO
mupa. Ponb »dkcrieppuMeHTa M TEOPHMM B IIPOLIECCE IIO3HAHMS MPUPOIBI.
OKCIIEpUMEHT B (pU3HKE.

MopenupoBanue (HU3HUECKUX SIBICHUH W MporeccoB. HayuHble THMOTE3BI.
®du3nyeckre 3aKOHbl U TEOPUU. [ paHUIbl MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons m Mecto ¢u3uku B (pOpMHpPOBAHMM COBPEMEHHOW HAayYHOW KapTHUHBI
MHpA, B IPAKTUYECKOUN JEATEIBHOCTHU JIIOACH.

Jlemoncmpayuu

AHanoroBele W HUQPPOBBIE H3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanudeckoe aBuxkeHue. OTHOCHUTEIBHOCTh MEXaHMYECKOTO JIBHXKCHMUS.
Cucrema orcuéra. Tpaekropusi.

[lepemenienne, CKOpOCTh (CpeaHSISI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOpPEHHE MaTepHAIbHON TOYKH, WX MPOEKIUHW HA OCHU CUCTEMbI KOOPJWHAT.
CnoxxeHne nepeMenIeHU U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MNPSMOJUHEHHOE ABWXKeHue. [paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U TMEepeMEIICHUs
MaTepuaJIbHON TOUYKH OT BPEMEHHU.

CBoOomHOe majecHue. YCKOpEHHE CBOOOTHOTO MaCHUSI.

KpuBonuHueiiHoe  nBvkeHue. JIBM)KEHHME  MarepUaJIbHOM  TOYKH IO
OKPYKHOCTHU C IMOCTOSSHHOM T10 MOZYJIFO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAS
ckopocTb. [lepuon u yactora obparmienus. L{leHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHuuecknue yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBH>)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TTEPEIayu.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WILTIOCTPALMS KMHEMAaTUYECKUX XapaKTEPUCTHUK
JBH>KCHMUSI.

[IpeoOpazoBanne ABMKEHUI C HCTIOJIB30BAHUEM MTPOCTHIX MEXAHNU3MOB.

[TaneHue Ten B BO3AYXE U B PA3pEKEHHOM MTPOCTPAHCTRE.

HaGmionenue nBuxeHUs Tena, OpOIIEHHOIrO TMOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaIeHUS.

Hanpasnenne CkopoCTH NPU IBUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHne HEpaBHOMEPHOTO JIBHXKEHHS C LEIbIO ONPEAECICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOIIEHUS MEXKAY NYTSIMH, HTPOUJACHHBIMU TEJIOM 34
MOCJIC/IOBATENILHBIE PABHBIE IPOMEXYTKM BpPEMEHH NPU PABHOYCKOPEHHOM
JBH>)KEHUH C HA4aJIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3yueHne IBUKEHUS IAPUKA B BA3KOM JKHUJIKOCTH.

N3ydenue nBrkeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  [amuned. IlepBeii  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHuun cynepno3unuu cwi. Bropoit 3akoH HerotoHa
JUUIsL MaTepuaabHOU TOUKH. Tpernii 3akoH HproTOHA 1711 MaTepUabHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectu. llepBas kocmmueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, ckonbxkenust, kadeHusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJBXKEHUS U cuiia TpeHus nokos. KoadduimeHt Tpenus.
Cuna conpOoTUBIIECHHS TIPU JBUKEHUM TeJa B )KUIKOCTHU WJIU Tase.

[TocTynarensHOE M BpaliaTeIbHOE JBUKEHNE a0COTIOTHO TBEPIOTO TEa.

MoOMEHT cuiabl OTHOCUTENIBHO OCH BpameHus. Ilmewo cumbl. YcnoBus
paBHOBECUS TBEPAOIO TEA.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE TPUMEHEHHWE: TMOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEPIUH.

CpaBHEeHHE MACC B3aUMOJICUCTBYIOIIMNX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxxeHue cul.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT Je(OopMaIium.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MTOABEME Y MAJCHUU.

CpaBHEHUE CUJT TPEHUS MOKOS, KAYEHUS U CKOJIbKECHUSI.

YcenoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenue aBmxeHus: Opycka 1o HaKJIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIUX B NPYKHUHE U
pEe3MHOBOM 00pasiie, OT ux JAehOopMaIlny.

HUccnenoBanne ycnoBUW pPaBHOBECHS TBEPAOIO TEJIA, HUMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 6 MeXaHUKe

NmMnynbc MaTepuaabHONM TOYKHM (Telia), CHUCTEMbl MaT€pUANIbHBIX TOYEK.
NMnynbC Ccuiabl M U3MEHEHUE HUMIMYJIbCa Tela. 3aKOH COXPAaHEHUsS HMMITYJhbCa.
PeakTuBHOE IBUKEHUE.

PabGora cuiibl. MOITHOCTE CHJTBI.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 HU3MEHEHHH
KUHETUYECKOW SHEPTUM.

[TorenimanbHas SHEprusl. [TorenmmaneHas SHEprus YIIpyro
nedopmupoBaHHON  npykuHbl.  [loTeHIumanpHast SHEprust Tela  BOJIU3U
MOBEPXHOCTHU 3EMJIH.

[ToreHnmanbHple WM HENOTCHUUAJIBHBIE  CHJIBI. CBs3p  paboThHI
HEMOTCHIUAIBHBIX CUJ C W3MECHEHUEM MEXAaHWUYECKOM HSHEPTrUH CUCTEMBI TE.
3aKOH COXPAaHEHHS] MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4yeckne yCcTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: BOIAOMET, KOIED,
MPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMIYJbCA.

PeakTrBHOE IBUKEHHE.

[lepexon moTeHIIMATLHOM YHEPTUU B KHHETHUECKYIO U OOPaTHO.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3yueHnue aOCONIIOTHO HEYNPYyroro yaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsSTHUKOB.

HccnenoBanue cB3U pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTIKEHHSI PE3UHOBOIO JKI'yTa.

Paznen 3. MoJiekyasipHast GU3nKa U1 TEPMOIUHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOI meopuu

OCHOBHBIE TOJOXKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUU M UX OMBITHOE
obocHoBanue. bpoyHoBckoe paBmxkenue. [uddysus. Xapakrep ABUKCHUS W
B3aMMOJICCTBUSL YaCTHUI BeulecTBa. MoJenu CTpPOEHUs Ta30B, KUAKOCTEU H
TBEPABIX TeJ U 00BSICHEHNE CBOMCTB BEUIECTBA Ha OCHOBE 3TUX Mojelel. Macca u
pa3mepsl Mosekyil. KonnuecTBo Bemectsa. [locTostHaas ABorampo.

TeruoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama temneparyp
Llenbcus.



Mogens  upeanbHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOM TEOpUM HUJCAIbHOTO Ta3a. AOCONIIOTHas TeMIliepaTypa Kak Mepa
CpPEIHEN KHUHETUYECKOM HHEpPruu TEIUIOBOro JBMKEeHMsS dactull raza. Illkana
temriepatyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHue Menneneea—Kiamnelipona.
3akon Jlanbrona. M3ompolieccsl B UcaibHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. | paduyeckoe NpeACTaBIECHUE H30IMPOLECCOB: M30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOHWCTBa M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOLIME JUCKPETHOE CTPOCHHUE BEIIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OneiThl 10 TU(DPY3UH KUTKOCTEN U ra30B.

Mogenb OpOyHOBCKOTO JBUKEHUSI.

Mopnens onsita LlTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICICTBHUSI.

Monenb, nyurocTpupyronas npupoay AaBiIeHUs ra3a Ha CTEHKH COCy/a.

OnbITel, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UACAJbHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

OrnpeneneHne Macchbl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE WM3MEPEHUU
00bEMa KOMHATBI, JABJICHHS U TEMIIEPATypPhl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEKy TapaMeTpaMH COCTOSIHUSL pa3peKeHHOTO
rasa.

Tema 2. Ocnoevt mepmoouHamuku

TepmonnHaMuueckass cucTeMa. BHYTpEHHsISI SHEPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cIOCOOBI € m3MeHeHus. KomudecTBo TernoTel u paborta. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJAeaJbHOTO  raza. Buael  Teronepemayu:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3JIyYeHHUE. YIeJbHas TEMJI0EMKOCTh BEIECTBa.
KonnuecTBo TEmI0THI U TEIIONEepe1aye.

[Tonsitue 006 amgmabarHom miporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOTO 3akOHa TEPMOJMHAMHKK K H3ompolieccam. [paduueckas
MHTEpHpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh mpoLieccoB B MPUPO/IE.

TennmoBble  MammHbl.  [IpuHOUMOBL  AEWCTBHS — TEIUIOBBIX — MAIHH.
[IpeoOpa3zoBanus HSHEpruM B TEIUIOBHIX MammHaX. Koad@uimeHT mone3Horo
nevictBus TerioBoi MamuHbl. [lukn Kapao u ero kosdduimeHT mosie3Horo
JEUCTBUSL. DKOJIOTUYECKHUE MPOOIEMBI TEIJIOIHEPTETUKHU.



TexHuueckrue YCTPOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: JBUTATElb
BHYTPEHHETO CrOpaHusi, OLITOBOM XOJOJUIBLHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTpPEHHEH SHEpruu Teja MpH COBEPIICHUU PaOOTHI: BBUIET
npoOKH W3 OYTBUIKM TOJ JCMCTBHEM CKAaTOro BO3JyXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe IMyTEM TpeHHs (BUACOAEMOHCTpALNsA).

N3meHeHne BHYTpEHHEN SHEPTUH (TeMIIepaTyphl) Tella MpHU TeIIonepeaaye.

OneiT 10 aanabaTHOMY pacIIMpPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mogenu napoBoi TypOUHBI, BUTATENsi BHYyTPEHHETO CTOPaHUs, PEaAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomsi

N3mepenue yaenbHOl TENI0EMKOCTH.

Tema 3. Azpezamnwie cocmoanusn eeuwyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHjeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3ayXa. HacklleHHbIH map. YaenbHas TemioTa
napooOpazoBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiioB. JKuakue kpuctawibl. CoBpemMeHHble Marepuanbl. [lnaBieHue u
KpucTajuin3anus. YaenbHas TerioTa riasieHus. Cyonumarusi.

YpaBHEeHUE TEIIOBOTO OajaHca.

TexHHueckne yCTpPOMCTBA W MNPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TMOITYYEHHS] COBPEMEHHBIX MaTepHasioB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MapOB.

Kunenuve npy moHUKEHHOM JaBJICHUU.

Crioco0Obl M3MEpEHUs BIAXKHOCTH.

HaOntonenue HarpeBaHus U IJIABJICHUS] KPUCTALUTMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAILIOB.

Yuenuueckuii sakcnepumenm, nabopamopmsie pabomsi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DnekTpoanHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpuzanus Tel. ONeKTpuueckuil 3apsn. JlBa BUIa BIEKTPUUECKUX
3apsanoB. [IpOBOAHUKH, OUANEKTPUKUA W TOJXYNPOBOAHUKU. 3aKOH COXPAHECHMS
AIIEKTPUYECKOTO 3apsija.
BszaumonerictBue 3apsioB. 3akoH KynoHa. TouedHbIld JIEKTpUUECKUH 3apsifl.
Onekrpuyeckoe tnone. Hampsoxk€HHOCTh  anexTpudeckoro mons. [lpuHiun



CYNEpPNO3ULMU AIEKTPUUYECKUX Mojieil. JIMHUM HanpsKEHHOCTU DIEKTPUYECKOTO
TTOJISL.

PaGora cumm  anekrpocratrmueckoro  moms.  llorenmman.  PasHocTh
noteHuuanoB. I[IpOBOAHMKM UM JUANEKTPUKU B BJIEKTPOCTATHYECKOM IIOJIE.
Jusnexrpuyeckasi MpOHULIAEMOCTb.

OnektpoéMkocTh. KoHaeHcaTop. DIEeKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpA.
DHeprus 3apsKEHHOTO KOHIeHCATopa.

TexHnueckne YCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTpPOCTaTUYecKass 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJEHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpPOWCTBO ¥ IPUHIMIT AEUCTBUS MIEKTPOMETPA.

B3anmopelicTBue Ha3IEeKTPU30BAHHBIX TEII.

DJNEKTPpUYECKOE MOJIE 3apSHKEHHBIX TEI.

[IpoBOHUKYU B 3IEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aINTA.

JIMPAEKTPUKH B AJIEKTPOCTATUUYECKOM TTOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCaTopa OT IUIOMIaAH
MJIACTHH, PACCTOSIHUS MEK1y HUMH U IU3JIEKTPUUECKONU MPOHUIIAEMOCTH.

DHeprust 3aps>KEHHOT0 KOHAEHCaTopa.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3mepenue 3neKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwtii 3nekmpuyeckuii mox. Toku 6 paznuunvix cpedax

DONEeKTpUYECKU TOK. YCJIOBUSA CYIIECTBOBAHUS AJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [1ocTosHHBIN TOK.

Hanpsioxenue. 3akon OMa 114 yyacTka LEnu.

DJNEKTpUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTUBICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaILIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOTHUKOB.

Pabora »snekrpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MoiHOCTh
ANEKTPUYECKOTO TOKA.

DNEKTPOABIKYIAs CHJIa U BHYTPEHHEE CONPOTHUBICHUE HCTOYHMKA TOKA.
3axon OMa 1t TOJIHOM (3aMKHYTO#) 3NieKTpuueckoit enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAsT  NPOBOAUMOCTb  TBEPABIX  METALIOB.  3aBUCHUMOCTH
COTNIPOTHBIICHHS METAJIJIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTD.

DIEKTPUYECKHI TOK B BaKyyMe. CBOICTBA AJIEKTPOHHBIX TYYKOB.

[TonynpoBOAHUKH. CoOcTBeHHas u MpUMecHas MPOBOJIUMOCTh
noJTynpoBOAHUKOB. CBoicTBa p—N-miepexosa. [lomynpoBomHUKOBEIE TIPUOOPHI.

DneKkTpuYecKuii TOK B pacTBOpax MW pacillaBax  dAJIEKTPOJIMTOB.
DIEKTPOAUTHYECKAS JUCCOLUALINS. DIEKTPOIIH3.



Onektpuueckuii TOK B razax. CamMOCTOSITENbHBII W HECAMOCTOSATEIbHbBIN
paspsa. Monaus. [1na3ma.

TexHuyeckre yCTpONCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTaT, HCTOYHUKH TOKa, OdIIEKTpOHArpeBarejbHble MNPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH TUO/,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN MO/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue Cuitbl TOKa U HaPSIKEHUSL.

3aBUCHUMOCTh CONPOTHUBIICHUS UUIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IUIOIIAH MONEPEYHOI0 CEYEHMS U MaTepuaa.

CMeliaHHOe COeIMHEHNE MTPOBOAHUKOB.

[IpssMoe u3MEpEeHHE JNEKTPOABHXKYIIEH Cuibl. KopoTkoe 3ambIkaHHE
raJIbBAHMYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUSI.

3aBUCUMOCTb COIPOTUBIICHUS METAJIOB OT TEMIIEPATYPBHI.

[TpOoBOAMMOCTB 3IIEKTPOIUTOB.

W ckpoBoii paspsia U NpOBOAUMOCTD BO3AyXa.

ORHOCTOPOHHSS MPOBOJIMMOCTD JTUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

M3ydyeHne CMEMIaHHOTO COEIMHEHMS PE3UCTOPOB.

W3MepeHre 3IeKTPOJIBHKYIIEH CHUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

HabGnronenue amekTpoiusa.

MexnpeameTHbie CBA3U

Nzyuenue kypca ¢usnku 6a3oBoro ypoBHs B 10 kiacce oCylIeCTBISIETCS C
Y4E€TOM COMEpKATEIbHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMud MaTe€MaTUKH,
OHOJIOTUHU, XUMHH, TeOrpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nousmus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: sBJICHUE, HAy4dHbI (pakt, rumoresa, (usnueckas BeJIMUMHA, 3aKOH,
Teopusi, HAOMIOIEHUE, IKCIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: penieHUEe CHCTEMbl ypaBHEHWH, JMHEWHas (QyHKIMS,
napabona, rurnepoosna, ux rpauku U CBOMCTBA, TPUTOHOMETPHUUECKUE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPAMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndeckoe NIBMXXEHHE B JKMBOUM mpupone, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHUW3MOB (BUIbI TEIUIONEPENayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU MPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XKUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIMTUYECKAS IUCCOLMALINS,
rajbBaHMKA.

l'eoepacghus: BMaxXHOCTb BO3AyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: mpeoOpa3zoBaHUE ABUKECHHI C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOAIIMIHUKYN, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJbCa B TEXHUKE (pakeTra, BOIOMET M ApPYTHE), JABUIaTEIb BHYTPEHHErO
cropaHusi, mapoBasi TypOuHa, ObITOBOI XONOJWIBHUK, KOHAUIIMOHEDP, TEXHOIOTHH
MOJIyYEHUsSI COBPEMEHHBIX MAaT€pHUaJIOB, B TOM YHCJIE HAHOMAaTepUAJIOB, U
HAHOTEXHOJIOTUM, DJIEKTPOCTATHYECKasl 3alluTa, 3a3€MJICHUE DJIEKTPONPHUOOPOB,
KCEpOKC, CTPYHHBII IPUHTED, AJIEKTPOHArpEeBaTEIbHbIE npuodOpHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBAHUKA.

11 KJIACC

Pa3znen 4. JuekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[locTtostHHbIE ~ MarHUTHL.  B3aumonencTBME  MOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosne. Bexkrop MarHuTHOM uWHAYKUMM. [IpuHIMn cynepro3uuuu
MAarHWTHBIX TMOJEW. JINHMM MarHUTHOM HMHAYKIMU. KapTuHa NMHUNA MarHUTHON
WHIYKIWAW MOJISI HOCTOSTHHBIX MAarHUTOB.

MarnutHoe moJie TPOBOJHMKA € TOKOM. KaprhHa JMHUM WHIYKIUA
MAarHUTHOTO TIOJIS JUIMHHOIO IPSMOr0 MNPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. B3aumonectBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOAyJIb U HallpaBJICHHUE.

Cuna Jlopenna, e€ MOy/Ib M HampaBjeHue. J|BrKeHNEe 3apsHKEHHONM YacTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Iose. Pabora cuitbl Jlopenta.

SIBiieHne DNEKTpOMAarHUTHOM MHAyKIMU. IlOoTOK BekTOpa MarHUTHOMN
MHAYKIAW. OJEKTPOABIKYIIAS CWia WHAYKIMU. 3aKOH 3JEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »3iekTpuyeckoe TmoJie. IDJIEKTPOABUKYINAS CHJIA WHIYKIHU B
MIPOBOAHUKE, NBMKYLIEMCS MMOCTYNATENBHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTB. SIBJE€HHME CAMOMHIYKIMU. OJICKTPOABUXKYIIas CHUJIa
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJISl KATYIIKUA C TOKOM.

DIEKTPOMAarHUTHOE TMOJIE.

TexHnueckne YCTpOMCTBA M NPAKTUYECKOE TPUMEHEHHE: TMOCTOSHHbBIC
MAarHuThbl, DSJIEKTPOMArHUTHI, DSJEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTUL, UHIYKI{MOHHAS T€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JEKTPOHHOTO ITyYKa MATHUTHBIM TIOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO TOJS.

B3anmopelicTBue ABYX MPOBOHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3EKTPOMAarHUTHOM MHIYKIIHH.

[TpaBuino Jlenna.

3aBUCHUMOCTD 3JEKTPOJIBMKYILEH CHIIBI MHIYKIIMM OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, n1abopamopmvie pabomsi

N3yyeHre MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue neiCTBUS MOCTOSTHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue BIE€HUSA 3IEKTPOMAarHUTHOW UHIYKIUU.

Pazpnes S. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 371eKmpoMazZHUNHble KONE0AHUA

Konebarenbnass  cuctema.  CBOOOgHBIE ~ MEXaHUYECKHE  KoJeOaHUSI.
[Napmonnueckue konebanus. [lepuon, wactora, amruTyna u ¢asza KoieOaHUH.
[IpyxnHHBIM MasTHUK. MareMarndyecKuii MasiTHUK. YpPaBHEHUE TapMOHHYECKHX
xonebanuil. [IpeBpaienne sHEprur Npu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbupiit  koHTYp. CBOOOIHBIE JIIEKTPOMArHUTHBIE KOJICOAHUS B
UjeaTbHOM KOJ€eOaTeIbHOM KOHType. AHAJOTHS MEXKIy MEXaHUYEeCKUMHU U
AIIEKTPOMArHUTHbIMU  KoseOanusimu. @Popmyna TomcoHa. 3akoH COXpaHEHUS
SHEPI'UM B UJCAIbHOM K0JIeOaTeTbHOM KOHTYpE.

[IpencraBneHne o 3aryxaronux KoseOaHusx. BeIHYXIeHHbIE MEXaHUUECKUE
koneOanus. Pesonanc. BeIHYKeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennbiii  TOK. CHUHYCOMJAIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOTO0 TOKAa. AMIUIMTYIHOE W JICHCTBYIOIEe 3HAUYCHHE CHJIbl TOKa U
HaIPsKEHUS.

Tpauchopmarop. IIponsBoacTBo, mepenada U MOTPEOICHUE IEKTPUUCCKOM
SHEPruM. DKOJOTHYECKHE PUCKHU IPU MPOU3BOIACTBE 3JEKTporHepruu. Kymbrypa
MCIIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEHEBHOM KU3HHU.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUU JJIEKTPOIIepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIEOATEIbHOW CHCTEMBl (MIPYKUHHBIN WM
MaTeMaTU4eCKUN MasiTHUK).



Habmronenue 3atyxaromux KojaeOanmid.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOAHMIA.

HaGntonenue pe3oHanca.

CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHNS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA U HANPSDKEHUSI OT BPEMEHH ) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc mnpu MOCIEAOBATENTLHOM COEIMHEHUHM PE3UCTOpa, KaTyIIKH
WHIYKTHUBHOCTHU U KOHAEHCATOpA.

Mojenb ITMHUU SIEKTPONIEPENAYN.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KOJIEOAHWI Ipy3a Ha HUTU OT
JUIMHBI HUTU ¥ MaccChl Irpy3a.

HccnenoBaHne MEPEMEHHOIO TOKA B LENM W3 IOCIENOBATEIIBHO
COEIMHEHHBIX KOHJCHCATOPAa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmpoOMaZHUNHbLE GOIHbL

MexaHndeckue BOJHBI, yCioBUsS pacnpoctpadeHus. llepumon. CkopocTthb
pacnpocTpaHeHHs M JJJIMHA BOJHBL. [lomepeuHble W MPONOJIBHBIE BOJHBI.
WNuTtepdepenius u qudpaxiys MEXaHUIeCKUX BOJTH.

3Byk. CropocTh 3ByKa. [ poMkoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DNEKTPOMATHUTHBIE BOJHBI. YCJIOBHSI M3IyYEHUS! AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anexkrpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MpesIOMJICHUE, MoJisipu3anus, nudpaxkuus,
unTepdepenius. CKOpocTh MEKTPOMArHUTHBIX BOJIH.

[[Ixana 3M€KTPOMAarHUTHBIX BOJIH. [I[prMeHEHUE 3IIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckne yCTpONCTBA M NPAKTHYECKOE INPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTBI, YJIBTPa3ByKOBasi JUArHOCTHKAa B TEXHUKE W MEIUIIMHE, pajaap,
paauonpuéMHHUK, TEIEBU30p, aHTeHHa, TesegoH, CBU-neub.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MOMEPEUHBIX U MPOAOIBHBIX BOJIH.

Konebmromieecs Teno kak UCTOYHHUK 3BYyKa.

Habmonenue orpaxeHus 1 NpeJoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue natepepennu u qudpakiini MEXaHUYeCKUX BOJIH.

3BYKOBOI pE30HAHC.

HaOmronenue cBSi3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOH H
4acTOTOM KoseOaHMil.



HccnenoBanue CBOMCTB JJIIEKTPOMAarHUTHBIX BOJIH: OTpaXkeHUe,
npenoMIieHUe, oNspu3anus, Audpakuns, HHTepdepeHIIHs.

Tema 3. Onmuka

[eomeTpuueckass ontuka. lIpsMonnHENHHOE pacnpoCTpaHEHHE CBETa B
OIHOPOJIHOM cpene. JIyu cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3akOHbI OTpakeHHs cBera. [locTpoeHne n3oOpaxkeHuil B
IIJIOCKOM 3€pKalie.

[Ipenomienue cBeta. 3akOHbI MPETOMIICHUS CBETA. AOCOIOTHBIN MOKa3areib
npenomiicHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI Yroja MOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CiaoxHbli coctaB Oenoro cera. L[Ber.

ColOuparomrie u paccewBaromue JUH3bl. ToHkas muH3a. DOKyCHOE
paccTosiHME W ONTHYECKas cuiia TOHKOW JinH3bL. [locTpoenue uzoOpaxeHuil B
coOMparoluX M paccenBaronux JuH3ax. PopMyna TOHKON JMH3bI. YBEIWYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

BonnoBas ontuka. Wurtepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCUMYMOB U MHHUMYMOB B HHTEp(hEpEHIIMOHHON
KapTUHE OT ABYX CMH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas peméTka. YcioBue HaOIIOICHUS
[JJaBHBIX ~MAaKCUMyMOB TMpH  TAJ€HUU MOHOXPOMATUYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHuueckne yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapar, MNPOEKIIMOHHBIN amnmapar, MHUKpPOCKOI, TEeJEeCKOI, BOJOKOHHAs
onTHKa, TudpaKkmoHHas PelIETKa, MOISIPOUI.

Jlemoncmpayuu

[IpssMONMHENWHOE pacpOCTPAHEHHE, OTPaKCHUE M MPEIOMJICHUE CBETA.
OnTuyeckue npudOpHI.

[TonHOE BHYyTpEHHEE OTpakeHUE. Mozenb CBETOBOAA.

HccnenoBanue CBOMCTB M300paKEHU B JIMH3AX.

Mopnenu MUKPOCKOIIa, TEJIECKONa.

Hab6mronenue narepdepeHuu cBera.

HaGnronenue audpakiuu ceera.

Habmonenue aucnepcuu cBera.

[Tonydyenune cnekrpa ¢ TOMOIIBIO ITPU3MBI.

[Tonyuenue criekTpa ¢ MOMOIIBI0 JUPPAKIIUTOHHON PEIIETKH.

Habntonenue nossipuzaluu CBETA.

Yuenuueckuii skcnepumenm, n1abopamopmsie pabomsi



M3mepeHune nokasaressi IpeJIOMIICHHSI CTEKIIA.
HccnenoBanue CBOMCTB U300paKeHUM B TUH3AX.
Habntonenue aucnepcuu cBera.

Paznen 6. OcHOBBI ClIEMAJIBHON TEOPUH OTHOCUTEIbHOCTH
['paHuIlbl  OTPUMEHUMOCTH  KJIACCHUYECKOM  MEXaHUKH. [TocTynarsl
CIICIIMaJIbHOM TEOPUU OTHOCUTEIBLHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHIIAI OTHOCUTEIBHOCTA DWHILITENHHA.
OTHOCHUTEJIBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKpAILCHHUE
JUIMHBL.
DHeprusi 1 UMNYJbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C JHEPTUEW U MUMITYJIbCOM PEIIATUBUCTCKOM YaCTULBI. DHEPIrus
ITOKOS.

Pasznen 7. KBanToBas pusuka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

®otonbl. ®opmyna [1nanka cBs3u 3HEprun GOTOHA C €ro YacTOTON. DHeprus
U UMITYJIbC (GOTOHA.

OtkpeiTre u uccienoBanue Gorodpdexra. Onpitel A. I. CToneToBa. 3aKOHBI
dbotorddexra. YpaBHenue OuHmTeitHa mia dorodddexra. «KpacHas rpaHuiia»
dboTtorddexra.

Jasnenue ceeta. OnbiTel 1. H. JIeGenena.

XHUMHUYeCKoe AeHCTBUE CBETA.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHHE: (DOTOIIEMEHT,
dboTonarumuk, coHeyHas 0arapesi, CBETOAUO/.

Jlemoncmpayuu

®oTo3ddeKT Ha yCTaHOBKE C ITMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMIHETO GhoTodPdekra.

CBeToanos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmwiTel Pesepdopma mo paccesHuro o -4acTHIL.
IImanerapHas wmogxens aroma. lloctrymarsl bopa. M3nydenue u morsomieHue
(GOTOHOB MpU TEpexofe aroMa ¢ OAHOTO YPOBHSA HSHEPruuM Ha Jpyroud. Bumisl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUU aTOMa BOIOPOAA.

Bonnosele cBoyicTBa yactuu. Bosnbl ne bponnsa. KopnyckynsspHo-BOIHOBOM
yaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YECHHE.

TexHnueckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBI KOMITBIOTED.



Jlemoncmpayuu
Mogens oneita Pezepdopna.
Omnpenenenue AJIMHBI BOJIHBI JIa3epa.
Habmonenue nuHeyaThix CIEKTPOB U3TYUYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HaOntonenue nuHeRvYaToro CrexTpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI, JTOKa3bIBAIOIINE CIOXKHOCTh CTPOCHHUS sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma 1o  ompeseneHuro  cocrasa
paavoakTuBHOro wu3nydeHus. CBoiictBa anb(da-, Oera-, ramMma-u3IIy4deHHs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA W HelTpoHa. Hykinonnas mopens siipa leitzenOepra—
NBanenko. 3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anba-pacnag. ONEKTpOHHBIM W TO3UTPOHHBIM Oera-pacnag. [‘amma-
U3JIydeHue. 3aKOH paJIMOAKTUBHOIO PacIaja.
DHeprus CBA3M HYKJIOHOB B siipe. SAnepHbie cuiibl. Jlegext maccel spa.
S nepHble peakuuu. Jlenenue u CUHTES SAEP.
Snepuwiii peaktop. TepMosimepHbiii cunTe3. [IpoGnemMbl U TEpPCIIEKTUBHI
AIEPHOM DHEPTETUKH. DKOJOTUUECKHUE ACTIEKTHI SIAEPHON IHEPTETHUKHU.
OneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
Metonbl HaOMIOAEHHS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3aUMOACHCTBUA. EAMHCTBO pr3nyeckoil KapTUHBI MUPA.
TexHnuecKkne yCTpoHuCTBa U MPAKTUYECKOE IPUMEHEHHE: NO3UMETP, KaMepa
BuiibcoHa, siiepHbIil peakTop, aroMHast bomoa.
Jlemoncmpayuu
CYETUMK MOHM3UPYIOIIHUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi
Hccnenosanue TpekoB yacTull (10 TOTOBBIM GoTorpadusim).

Pa3zpnes 8. JiieMeHTBI aCTPOHOMUM U ACTPOPU3IUKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKIagHOE 1 MUPOBO33PEHUECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3Bé3mHoro neba. CosBe3nusi, SpKue 3BE3IbI, IIAHETH, UX BHIUMOE
JIBIDKCHME.

ConHeuHas cucrema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ComnHIa U 3BE3.
3BE3/bI, UX OCHOBHBIE XapAKTEPUCTUKHU. JHarpaMma «CHEKTpasbHBIM Kiacc —
CBETUMOCTBY». 3BE3NBI IIIABHOM IIOCJIENOBATEILHOCTH. 3aBUCHMOCThL «Macca —
CBETUMOCTBY» JJIsl 3BE3/ IJIaBHOM IOCJIEIOBAaTEILHOCTU. BHyTpeHHEe CTpoeHue



3BE311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKICHUHU U 3Bomtonuu ColHIa U
3BE3/1. DTalbl )KU3HU 3BE3/I.

Mneunsiii Ilyte — nHama [anaktuka. Ilomoxxenne m aBmxenue ConHua B
["anaktrke. Tunsl ranakTuk. PaguoranakTuku M KBasapbl. UEpHBIE IBIPHI B sApax
rajgaKkTUK.

Bcenennas. Pacmmipenue Beenennoii. 3akon Xa066ma. Pazberanue ramakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe nsinyyeHue.

Macmrabnas ctpykrypa Beenennoit. Metaranakruka.

Hepeménnsie mpoOiemMbl aCTPOHOMUMU.

Vuenuuecxue nabniooenus

HaOntoneHus: HEBOOPYKEHHBIM TIJ1a30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN JJISI OTIPE/ICTICHUSI TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usi CEeBEpHOTO NMOIyIIapus U SIPKHUE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, mianet, Mieunoro Ilyru.

Oo0o01maroiee NOBTOpeHue

Ponb ¢u3uku ©U acTpOHOMHM B HIKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COI[MAJILHOM M 3TUYECKOU c(pepax AesTeTbHOCTU YEJIOBEKa, pOJib U MECTO (DU3UKHU
¥ aCTPOHOMHH B COBPEMEHHOW HAyYHOUW KapTHHE MHPA, pOJib (PU3UUYECKOU TEOPUHU
B (OpPMHpPOBAHWUU TPEACTABICHUNA O (U3UYECKOM KApTUHE MHUpPA, MECTO
(bu3nyecKoi KapTHUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEACTABIECHUN O IPUPOJIE.

MexnpeameTrHbie CBA3U

Nzyuenune kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISETCS C
Y4ETOM COMEpIKATEIbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMud MaTEeMaTHKH,
OMOJIOTUH, XUMHH, TEOrPAPUU U TEXHOJIOTHH.

Meosicnpeomemusie nouamusi, CBA3aHHBIE C M3yYCHUEM METOJOB HAyYHOTO
MO3HAHUSA: SBJICHWE, HAyYHbIH (akT, TUMOTE3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOEHNE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPCHHE.

Mamemamuka: pelIeHUE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKHUE
(GYHKIMHU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXXJAECTBO, BEKTOPbl M WX MPOEKIMU HAa OCU KOOPJMHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJJIEMEHTAPHBIX (YHKIUH, NPU3HAKKA TOA00US TPEYrOJHHUKOB,
OTIPEICIICHNE TIOAIN TUIOCKUX (GUTYp U 00BhEMA Tell.

buonocus: snextpuyeckue SBJICHUS B KUBOM MpUpoONE, KojieOaTelbHbIC
JBH>KEHUS B )KMBOM IMPUPOJIE, ONITUYECKUE SIBICHUS B KUBOW MPUPOJE, IEUCTBUE
paanaluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTYpa TBEPABIX
TeJI, MEXaHW3Mbl O0O0pa30BaHUS KPUCTAUIMUECKOW PpEMIETKHA, CIEKTPATbHBIN
aHaus.



l'eocpaghusi: MarHUTHBIE TONIOCA 3€MJIM, 3aJieKHM MAarHUTHBIX DY,
doTochEMKa 3eMHOM TOBEPXHOCTH, MPEACKa3aHUE 3eMIIETPSCEHUH.

Texnonoeua: TUHUM DIEKTPOIEpeNad, TIEHEepaTop IMEPEMEHHOIO TOKa,
ANIEKTPOABUIATENb, WHAYKLHUOHHAs I€4b, pajap, PaguoONpUEMHHK, TEIEBHU30p,
aHTeHHa, TenedoH, CBY-meub, MpOEKUMOHHBIA amnmapar, BOJOKOHHAs OIITHKA,
CoOJIHEYHas Oarapes.



IINTAHUPYEMBIE PE3VJIIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mnpeamera «@Pu3uka» Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBanus (06a30BBIA YPOBEHB) JOHKHO 00ECTICUNTH JAOCTIIKCHUE CICTYIONTUX
JMYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3VYJIBTATBI

JInyHOCTHBIE pPe3yabTaThl OCBOCHUSI yueOHOro npeamMera «Dusnkay JOKHbBI
OoTpaxaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYaOIIMXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTpPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpPUCHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPaJUIUOHHBIM IIEHHOCTSAM POCCHUHCKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
ONBITA U ONbITA JCATEIBHOCTH B MPOLECCE PEAN3ali OCHOBHBIX HaITPaBICHUN
BOCIUTATENBHOUN IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIUTAHMS

c(hOPMUPOBAHHOCTh TPAXKJIAHCKON MO3UIIUKU 00YyYarOUIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATUIIMOHHBIX  OOIIEYETIOBEYECKHX TYMAaHUCTUYECKUX |
JIEMOKPaTUYECKHUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYHKO JI€STEIBHOCTh B MHTEPECAX TPAXKIAAHCKOIO
o0111ecTBa, y4aCTBOBAaTh B CAMOYTPABJICHUHU B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHME B3aMMOJICCTBOBATh C COLIMAIbHBIMU UHCTUTYTaMHU B COOTBETCTBHUU C
uX (QYHKIIMSMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOTO BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUICKOM TpakIaHCKOMN UJICHTUYHOCTH,
MaTPpUOTU3MA;

LIECHHOCTHOE€ OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITHTAHUSI:

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO IMOBEICHHUS;

CIIOCOOHOCTH OIICGHHMBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSCh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMUYUBOTO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLICHUE K MUY, BKJIKOYasl 3CTETUKY HAy4YHOTO TBOPYECTBA,
npucymiero Gpu3nYecKoi HayKe;



5) TpynoBOro BoCIMTAHMS:

UHTEpeC K pa3nuyHbIM cdepaMm mpodhecCHOHANbHON NEATeNbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHHE COBEPIAaTh OCO3HAHHBIN BHIOOP
Oyay1ieil npodeccuu U pean30BbIBaTh COOCTBEHHBIE dKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHUIO U CaMOOOPa30BaHUIO B 00JacTH
(U3UKY HA TPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rM4€eCcKOro BOCHUTAHMA:

C(OPMUPOBAHHOCTb 3KOJIOTUYECKOW KYJIBTYpbl, OCO3HAaHHE IVI00aIbHOIO
XapakTepa SKOJIOTMYECKUX Mpoodiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOLLEH CPElle Ha OCHOBE
3HAHUS LEJIEW YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacIlIMpeHre ONbITa JEATEIBHOCTH JKOJOTHMYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAaHUH 10 (PUBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMA:

c(hOPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAHME LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3yuyeHuss  (QU3MKH  OCYLIECTBISITh  IMPOEKTHYI0O M HCCIEIO0BATEIbCKYIO
NEATENIbBHOCTh UHANBUAYAJIBHO U B IPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE yUeOHbIe el CTBUS
ba3oBble JJornueckue AelcTBUA:
CaMOCTOSITeNIbHO  (OpMYyIUpOBaTh M aKTyaJIU3UpOBaTh  IpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIISITh MEIN JECATEIBbHOCTH, 3aJlaBaTh NapaMeTpbl U KPUTEPHUH HX
JIOCTYKCHUS,
BBISIBJISITH  3aKOHOMEPHOCTHM W MPOTUBOPEYMST B  PacCMaTpUBAEMBIX
(bU3NYECKUX SBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJIEMBbl C y4E€TOM aHallh3a WMEIOIINXCS
MaTE€pUABHBIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJEICTBUN JACATEIbHOCTH;
KOOPJAMHHUPOBATH U BHITIONHATH Pa00Ty B YCIOBUAX PEATHbHOTO, BUPTYaTHLHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHUS;
pa3BUBATh KPEATUBHOE MBITIUICHHUE MIPU PEIICHNUN KU3HCHHBIX MPOOIIEM.
Bba3oBble ucciaenoBarejabckue 1eCTBUS.



BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBHIMU TOHSATHUSMU W METOJaMU
buznyeckoii HayKu;

BJIQ/ICTh HaBBIKAMHU y4eOHO-MCCIIEIOBATEIILCKON M TIPOCKTHOU JIEATETLHOCTH
B 0o0Onactu (pU3MKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITEIEHOMY TTOMCKY
METO/IOB pelIeHHs 3a7a4d (HU3MUECKOTO COACP)KAHUS, MPUMEHEHHIO Pa3TMYHBIX
METOJIOB TIO3HAHUS;

BIQJICTh BHJIAMH JEATEIHLHOCTH 10 TIOJYyYEHHUIO HOBOTO 3HAHUA, €Tro
UHTEPIIPETAllNH, MPEOOPa30BaHUI0 M TPHUMEHEHHI0O B PA3IMYHBIX YIEOHBIX
CUTYaIHsIX, B TOM YHCJIC MPU CO3MaHUH YICOHBIX IPOSKTOB B O0OJACTH (PU3UKH;

BBISIBJISITh  TIPUUMHHO-CJICJICTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y ©€ pEIICHHs, HaXOAUTh apTyMEHTHl I J0Ka3aTeahCTBa
CBOMX YTBEPKIICHUM, 33/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TIOJNIyYCHHBbIE B XOJ€ pEIICHUS 3aJaud  Pe3yibTarhl,
KPUTUYECKH OIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (OPMYIUpOBAaTh COOCTBEHHBIE 3aJa4d B 00pa30BATEIBHOU
JEATETLHOCTH, B TOM YHCIIC TIPH U3yYeHUN (HU3UKU;

JIaBaTh OIICHKY HOBBIM CUTYaIlUsM, OIIEHUBATh MPHUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHMWS 1O (U3UKE B MPAKTUYECKYIO 00JacTh
KU3ZHEICATCTLHOCTH;

YMETh MHTETPHUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE UJICH, TIPE/JIaraTh OPUTUHAIIBHBIE TIOJXO/IbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33]1a4H, JOITYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TONyYCHHS WHGOpMauu (PU3MUECKOTO COACP)KAHUS W3
HUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTECIBHO OCYIIECTBIATh TIOWCK, aHaJW3,
CUCTEMATH3aIMI0 W HMHTEPIPETAIui0O WHPOPMAIIMKA PA3IUYHBIX BHUIOB U (Hopm
MIPENICTaBICHNS;

OIICHMBATH JIOCTOBEPHOCTH HH(OpMAITHH;

UCITOJIb30BaTh  CPEACTBA  HMH(POPMAITMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUM KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX M OPTaHH3aIlMOHHBIX
3aa4 ¢ COOMIOeHHEM TpeOOBaHMA DPrOHOMHMKH, TEXHHMKH O€30MacHOCTH,
TUTUCHBI, PECYpCOCOEpEKEHUsI, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHON 0€30MMacHOCTH;

CO3/laBaTh TEKCTHl (PU3UYECKOTO COJCPKAHUS B PANIMUHBIX (dopMmarax cC
y49€TOM Ha3zHA4YCHUsI WH(POpPMAIUU U 1IETIEBON ayqUTOPUH, BHIOUPAst ONTUMATILHYIO
dbopMy TIpeICTaBIeHUS U BU3yaTU3aIlHiH.

KoMMyHHKAaTHBHBIC YHHBepCcaJibHbIe Y4eOHbIe 1eliCTBHA:
OCYUIECTBIISTH OOIIIEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU IESTEIILHOCTH;



pacro3HaBaTh MPEANOCBUIKA  KOH(MIMKTHBIX  CUTyalldii W cMsr4arb
KOH(DITUKTHL;

Pa3BEPHYTO M JIOTMYHO H3Jararb CBOIO TOUYKY 3PEHHSA C HMCIHOJIb30BAaHHUEM
A3BIKOBBIX CPE/CTB;

IIOHUMAaTh W MCIOJb30BaTh IIPEUMYIIECTBA KOMAaHIHOM M MHAMBUAYAJIbHOU
paboTHI;

BbIOMpAaTh TEMaTUKy M METOABl COBMECTHBIX JCUCTBUNA C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN Ka)KJ0T0 YICHA KOJUIEKTHBA,

IpUHUMaTh LE€JIM  COBMECTHOW  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPAMHUPOBATb IEUCTBUA II0 €€ JOCTHIKCHUIO: COCTABIIATH IUIAH JEUCTBUH,
pacupenensTh poiad C YYETOM MHEHHMA YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI paboThI;

OLIEHUBAaTh KaY€CTBO CBOETO BKJIAJA U KaX/10r0 Y4aCTHUKA KOMAH]Ibl B OOIUI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE TIPOEKTHI, OLEHHWBAThb WJAEH C TMO3UIUU HOBHU3HBI,
OPUTMHAJIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEACHHWE B PAa3JIUYHBIX
CUTYaLUsIX, IPOSIBIISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHHBepcaJbHbIe Y4eOHbIE 1elCTBUA
Camoopranusanus:

CaMOCTOATENIbHO OCYIIECTBIISATh MMO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKM MU aCTPOHOMMH, BBISIBISATH MNPOOJNEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOATENIBHO COCTAaBJIATh IUIAH PEHIEHUS PACUYETHBIX M Ka4eCTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTEHUN;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX IPEANOYTCHUI;

Jenatb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIH OIIBIT;

CriocoOCTBOBaTh (hOPMUPOBAHUIO U TPOSBICHUIO JPYAUIIMA B 00JacTH
(u3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNIbHBIN U KYJbTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, IMOLMOHAIbHBIN HHTEJIEKT:

JaBaThb OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIBTATOB LIEIISIM;

BIAJIETh  HaBBIKAMU  [IO3HABATENbHOM  pedrexkcuu  Kak  OCO3HaHUs
COBEPIIAEMBIX JIEWCTBHM M MBICIUTEIbHBIX MPOLIECCOB, HMX pE3YJbTaToB H
OCHOBaHUM;



UCIOJIb30BaTh MPUEMBI pe(IEKCUH IJi1 OLEHKU CUTYalluH, BIOOpa BEPHOTO
pELICHHS;

YMETh OLEHWBAaTh PUCKH M CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHIDKEHUIO;

OPUHUMAaTh MOTUBBI M apryMEHThl JAPYIUX IpU AaHAJIU3€ pE3ylIbTaToB
NEeATEIbHOCTH;

IpUHUMATh ce0s, TOHUMAasi CBOM HETOCTAaTKU U JOCTOMHCTBA;

OPUHUMAaTh MOTUBBI M apryMEHThl JAPYrUX I[P AaHAJIU3€ pE3ylbTaToB
NESITENIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPaBO JPYTUX HA OMIMOKH.

B npouecce HOCTUXEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOEHHS MPOTPaMMBI
no ¢Qusuke s ypOBHS CpeaHEro oOmero oOpa3oBaHUsl y O0OyYarommxcs
COBEPILIEHCTBYETCS AMOLIMOHAJILHBIN WHTEJUIEKT, Ipeanosaramui
c(OpPMUPOBAHHOCTbD:

CaMOCO3HaHHs, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHATIBHOE
COCTOSIHUE, BUJETh HAIIPABICHUS pa3BUTUS COOCTBEHHON 3MOLIMOHAIBHOU cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEACHHE, CIOCOOHOCTh aJalTHPOBAaTHCA K
AMOLIMOHAJILHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMM, BKJIFOUAOUIEN CTPEMIICHHE K TOCTHKECHHIO LIEJIA U
yCHexy, ONTUMHU3M, WHHUIMATHBHOCTb, YMEHHUE IEHCTBOBaTb MCXOAS U3 CBOMX
BO3MOKHOCTEH;

IMIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh AMOLIMOHAIBHOE COCTOSIHUE
JIpPYrUX, YYUTHIBaTh €ro TMpU OCYIIECTBICHUH OOILIEHHS, CHOCOOHOCTh K
COUYYBCTBHIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOILICHUS
C IpYTMMH JIFOIbMHU, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peniarb KOH(PIUKTHL.

INPEAMETHBIE PE3YJ/IBTATbBI

K xonmy oOyuenus B 10 kjacce mpeaMeTHble pe3ynbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUN:

JEMOHCTPUPOBaTh Ha MpUMEpax Pojb U MecTo (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOM KapTUHbI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B TIPAKTUYECKOU IESITENBHOCTH JIIOACH;

YUUTHIBATh TPAHMULBI TPUMEHEHUS W3YUYCHHBIX (PU3NYECKUX MOJEINIeH:
MarepuanbHas TOYKa, MHEPLMAJIbHAs cUCTeMa OTCUETa, aOCOIOTHO TBEPIOE TEJO,



WJICATBHBIN Ta3, MOAEIHN CTPOECHUS ra30B, KUAKOCTEW W TBEPIBIX TEJ, TOUECUHBIN
AIIEKTPUYECKUH 3apsij MPU pelIeHn: (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pU3nUECKUe SIBICHUS (IIPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHHUSA BEIIECTBA U
ANEKTPOAUHAMUKHI: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIUHENHOE IBUKECHHUE,
CBOOOMHOE TAZCHUE TEJ, JBIKEHUE MO OKPY)KHOCTH, WHEPIIUS, B3aUMOJICUCTBHEC
ten, nuddysus, OpOyHOBCKOE NBMXEHHE, CTPOCHHUE >KHAKOCTEH W TBEPABIX TEII,
W3MeHeHne o0bhEMa TeJl MpU HarpeBaHWM (OXJIaKJICHUH), TEIJIOBOE pPaBHOBECHE,
ucrnapeHue, KOHJAEHCAIWs, IUJIABJICHUE, KpPUCTAUIM3alus, KUIEHHE, BIAKHOCTh
BO3/lyXa, MOBBIIICHUE JABJIICHUS ra3a IIPU €ro HArpeBaHUU B 3aKPBITOM COCYIE,
CBS3b MEXJY NapaMeTpaMH COCTOSHMS Ta3a B M3OIMPOLIECCAX, ICKTPU3ALHUS TEl,
B3aMMOJICHCTBHE 3apSAI0B;

OMHUCBHIBATh MEXaHMYECKOE JIBIKCHHE, HCIOIb3yS (PU3HMYECKUE BEITHMYHMHBI:
KOOpAWHATa, MyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHa,
MMIYJbC TEla, KUHETUYECKasl >HEPTUsi, MOTCHIMAIbHAS YHEPIUsi, MEXaHUYECKas
paboTa, MeXaHMYECKass MOIINHOCTh; IPU ONUCAHMM TPABUIBLHO TPAKTOBATh
(GU3NYECKUN CMBICT HCIOIb3YEMbIX BEIWYUH, WX OOO3HAUCHHUS W EIUHUIIBI,
HaxoAuTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PM3UYCCKYIO BEJIUYUHY C JAPYTHMU
BEJINYMHAMM;

ONUCHIBATh W3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIC SIBICHUS,
UCIIONB3Ysl (PU3MYECKHE BEJIMYMHBL: JABJIEHUE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasl YHEPrusi XaOTHYECKOTO JBUKCHUS MOJICKYJI, CpeIHEKBagpaTUYHAas
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, padbora rasa,
KOA(HUITMEHT TIOJE3HOT0 JIEUCTBUSA TEIUIOBOTO JIBUTATENs; IMPH OINHCAHUU
MPAaBWIbHO TPAKTOBATh (PU3MYECKUI CMBICIT HCHOJIb3yeMbIX BEJIWYMH, HUX
00O3HaUECHHUS W EAWHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JITAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIMYUHAM;

ONMCHIBATh M3YUYECHHBIE AJIEKTPUUYECKNE CBOMCTBA BELIECTBA U AIEKTPUUYECKUE
SBJICHUS (TIPOLIECCHI), UCIONB3Ys (PU3MUYECKUE BEIUYMHBI: JICKTPUUCCKUM 3apsij,
ANEKTPUYECKOE MOJIe, HAPSHKEHHOCTD TOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIINAJIOB;
NPy  OINUCAHUU TMPABUIBHO TPAKTOBaTh (U3UYECKUN CMBICI HCIOJIb3yEeMbIX
BEJIMYMH, WX OOO3HAYCHMS W EIUHUIILI; YKa3bIBaTh (DOPMYIBI, CBSI3bIBAIOIINE
JTaHHYI0 (PM3UYECKYIO BETUYNHY C APYTUMH BEJIMUYUHAMU,

aHAJIM3UPOBATh (PU3MUECKHUE MPOLIECCHI U SIBJICHUS, UCIOIB3YS (DU3UUECKUE
3aKOHbI Y TIPUHIUIIBL: 3aKOH BCeMupHOTro Tsarotenus, I, II u 111 3akonsl HproToHa,
3aKOH COXPAHEHHUSI MEXaHUYECKOW JSHEPTUHM, 3aKOH COXPAHEHHS HWMIYJbCA,
MPUHIUIT CYNEPHO3UIIMU CHUJI, MPUHIMUIT PABHOIPABUS HWHEPLHUAIBHBIX CUCTEM
OTCUETA, MOJIEKYISIPHO-KMHETHUYECKYI) TEOPHUI0 CTPOCHUSA BEILIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW PHEPIUHU TEIJIOBOTO JIBUKEHMS MOJICKYJ C



a0COJIIOTHOM Temmeparypoil, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHMUS
AIIEKTPUYECKOTO 3apsiia, 3akoH KymoHa, Mpu 3TOM pas3nuyarh CJIOBECHYIO
bOpMYITUPOBKY 3aKOHA, €0 MAaTEMaTHYECKOE BBIpAKEHWE WU YCIOBHS (TPaHMUIIBI,
00J1aCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TMPUHIMIBI JEHCTBUS MalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iMyaTh YCIOBHUS MX OE30MACHOTO WCIIONH30BAHUS B
MMOBCEAHEBHOM JKU3HH;

BBINIOJIHATD JKCHEPUMEHTHl MO MCCIENOBAaHUIO (U3HUYECKUX SIBJICHUU W
MPOLIECCOB C HKCMOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUH, MPHU ITOM
dbopmynupoBarh pobaeMy/3aaady U THIOTE3Y YICOHOTO IKCIIEPUMEHTA, COOHMpaTh
YCTAHOBKY M3 MPEJIJIO(KEHHOTO 000py/I0BaHUS, TPOBOJIUTH OMBIT U (POPMYJIUPOBATH
BEBIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (DU3NUECKUX BEIUYMH, TIPU
TOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUSI M HUCIOJIb30BaTh W3BECTHHIE
METO/BI OLIEHKH NOTPENIHOCTEN N3MEPEHNN;

UCCIICZIOBaTh  3aBUCHUMOCTH  MEXAY  (U3UYECKUMHU  BEJIMYUMHAMU  C
WCIIOIb30BAHUEM TMPSAMBIX HM3MEPEHUN, MPU ITOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3yNIBTAThI MOTYYEHHON 3aBUCUMOCTH (PM3MUECKUX BEJIMUMH B BUJIC
Ta0yuIl ¥ TpaduKOB, eaTh BHIBO/BI IO PE3YAbTaTaM HCCIICIOBAHUS;

cobOmrofaTh MpaBuja 0€30MacHOrO Tpylda MPU MPOBEACHUU HCCIEAOBAaHUN B
pamMKax y4eOHOro »SKCIIEpUMEHTa, Y4YEOHO-MCCIENOBATENbCKOW M MPOEKTHOU
NESATETLHOCTH C WCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1a0OPaTOPHOTO
000pyIOBaHUS;

pemarb pacy€THBIC 3a7auyd C SIBHO 3aJlaHHON (U3MYECKOM MOJEblo,
UCIIOJIb3YSl (PU3NYECKHUE 3aKOHBI U IPUHIMUIIBI, HA OCHOBE aHaju3a YCJIOBUS 3a7a4u
BBIOMpATh (HPU3UYECKYI0 MOJIEIb, BBIACIATh (PU3MUECKUE BEIUYMHBI U (DOPMYIHI,
HeoOXomuMble i €€ pelieHusi, MPOBOAUTh PAcu€Thl U OICHUBATh PEATHLHOCTh
MOJIY9€HHOTO 3HAYCHUS (PU3UUECKON BETUIHHBL;

pelaTh Ka4eCTBEHHBIC 3a7aul: BHICTPAUBATh JIOTMYECKU HEPOTHBOPEUUBYIO
LETIOYKY PACCYKJIEHUM C ONOPOW HAa M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyecKue sBJICHMUS;

UCIIONIb30BaTh ~ TPU  PEIIeHWH  y4eOHbIX  3aJa4  COBPEMEHHBIC
WH(OPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TMIPEACTABICHUS Y4eOHOM M HAyYHO-TIOMYISIPHOW MH(POPMAIUU, MOJTYYEeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyt0 HH(POPMAIIHUIO;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCUNUCKHUX U 3aPYOCIKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pPA3BUTHE
TEXHUKU U TEXHOJIOTHUII;



UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ui obecriedeHust 0€30MacHOCTH MPH OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOWCTBAMHM, JJII COXPAHEHUS 370POBBbS U COOIOAEHUS HOPM SKOJIOTHMYECKOIO
IIOBE/ICHMS B OKPY>KAIOLIEH Cpene;

paboTarb B TIpymne C BBHIIOJHEHUEM pa3IMYHBIX COLMAJIBbHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHATIBHO paCHpEleNiaTh OOA3aHHOCTH U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJ€KBATHO OLIEHUBATh
BKJIAJ] K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAaEMOM POOIEMBI.

K koniy o6ydenust B 11 ki1acce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPa)kaTh CPOPMHUPOBAHHOCTD Y OOYHAIOIINUXCSI YMEHUIA:

JEMOHCTPHPOBaTh HAa MpUMEpax Pojab U MeCTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAyYHOM KapTUHbI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH W
TEXHOJIOTUM, B IPAKTUYECKON NEATEIBHOCTU JIONEH, LEJIOCTHOCTh M E€IUHCTBO
(¢uznyecKkol KapTUHbBI MUPA;

YUUTBIBaTh TPaHUIbl NPUMEHEHUS W3YYEHHBIX (PU3MYECKUX MOJENeil:
TOYEYHBIN JICKTPUYECKHUN 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, AJICpHAs
MOJIENIb aroMa, HYKJIOHHAash MOJEJb ATOMHOTO sipa MpU PEIICHUHd (HPUIUYECKUX
3a/a4;

pacrno3HaBath (pU3UYECKUE SIBICHUS (TPOIECChI) U OOBICHITH UX Ha OCHOBE
3aKOHOB JJIEKTPOJIMHAMHUKU M KBAaHTOBOW (DU3MKH: 3JEKTpUUECKAsl TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ACHCTBUS TOKA, B3aHMMOJECHCTBUE
MarHuTOB, DJEKTPOMATHUTHAs WHAYKIMSA, JEHCTBHE MAarHUTHOTO IIOJISI Ha
IPOBOJHUK C TOKOM U JBWXKYIIUHCS 3apsl, JJIEKTPOMAarHUTHbIE KOJIECOaHUS U
BOJIHBI, NPSMOJMHENHOE paclIpOCTPAHEHUE CBETA, OTPAXKECHHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakuuss U NOJAIpU3alUMs CBETa, JUCIEpPCUsi CBETa,
dbotornekrpuueckuit 3pdext (pororddekrt), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JMHENYaToro CIEKTpa aromMa BOJOPOAA, €CTECTBEHHass W HMCKYyCCTBEHHas
PaAMOaKTUBHOCTD;

OMKCHIBaTh M3YyUYEHHbIE CBOMCTBA BeEIIECTBA (AJIIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  MPOBOJAUMOCTb  PA3IMYHBIX  Cpel) W
AIIEKTPOMArHUTHBIE SIBICHUS (MPOILECChI), MCHONB3YS (PU3NYECKUE BEIMYUHBIL:
AIIEKTPUYECKUIN 3apsijl, cuia TOKA, JJIEKTPUUYECKOE HANpPSLKEHHE, DIIEKTPUYECKOE
COIPOTUBJICHHUE, PA3HOCTh MOTEHIIMAJIOB, JJIEKTPOJBIKYIAs cuja, paboTa TOKa,
WHAYKIUS MarHUTHOTO mousisi, cuia Awmnepa, cuia JlopeHia, MHAYKTUBHOCTh
KaTyIIKHW, SHEPIHsl JJIEKTPUYECKOTO M MArHUTHOIO IIOJIEH, NEPHOA M 4acToTa
KojeOaHui B KoileOaTreIbHOM KOHTYype, 3apsii U cuja ToKa B IIpoIecce
TAPMOHMYECKHX JJIEKTPOMArHUTHBIX KoneOaHu#, (OKYCHOE pACCTOSHHUE U
ONTUYECKasi CHUjia JMH3bI, MPU OMUCAHUHM MPABWIBHO TPAaKTOBaTh (HU3MUECKHIl
CMBIC] MCHOJNb3YEMBIX BEIUYMH, HX OOO3HAYEHUS M €IMHULBI, YKa3bIBaTbh



dbopMyIbl,  CBSI3BIBAIONIME JAaHHYIO (U3MYECKYI0 BEIMYHHY C JAPYTHMH
BEJINYMHAMU;

OMHUCHIBATh HW3YYEHHBIC KBAaHTOBBIC SIBJICHUS M TIPOLIECCHI, HCIOJIb3YA
bu3nUecKkue BETUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acTOTa CBETA, SHEPIUs U UMIYJIbC (POTOHA, MEPUO]] MOTypacnaga, SHEPTUsl CBI3U
aTOMHBIX SJIep, TPH OMNHCAHWUU TPABUIBLHO TPAKTOBATh (PU3MUECKUN CMBICIT
WCITOJIb3YEMBIX BEIIMYWH, MX OO0O3HAUCHUS W CAUHUIILI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONIME JAHHYI0 (PU3MUYECKYI0 BEJIUYMHY C JAPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHUE (PU3UUYECKOM BEIUYUHBI;

aHAIN3UPOBaTh (PU3MYECKHE MPOIECCHl U SBIICHUS, UCTIONB3Yys (pu3nyeckue
3aKOHbI W MPUHUUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO U MapalIeIbHOIO
COCIMHEHUSI TMPOBOAHUKOB, 3akoH Jlxoyns—JIeHna, 3akOH 3IE€KTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJIMHENHOTO PAacCHpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKCHUS
CBETA, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHUE OWHIITEeHHA st doTtodrddexra,
3aKOH COXpPAHEHHUS HHEPruH, 3aKOH COXPAHECHHSI HMITYJbCA, 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsifa, 3aKOH COXpPaHEHUsT MacCOBOTO 4wMcia, nmocrynaarsl bopa,
3aKOH PaJMOaKTUBHOIO paclajia, Mpy 3TOM pas3inyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHWE U YyCIOBUA (TpaHUIlbI, O0O0IaCcTH)
MPUMEHUMOCTH;

OTPENIEISATh HAMPABJICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJISI MPOBOAHUKA
C TOKOM, cujibl Ammnepa u cuibl JlopeHna;

CTPOUTh W ONHUCHIBATh H300paKEHHE, CO37aBA€MOE€ IUIOCKHUM 3€pKaioM,
TOHKOU JIMH30M;

BBITIOJIHATDh JKCIEPUMEHTHI TIO0 UCCIENOBAaHUIO (U3UYECKUX SBICHUN U
MPOIIECCOB C MCIOJIb30BAHUEM TMIPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MpPU ITOM
dbopmynupoBarh mpodIeMy/3a1auy U TUIOTE3Y YU4EOHOTO SKCIIEPUMEHTA, COOUpaTh
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTE OTBIT U (POPMYITHPOBATH
BBIBOJIBI;

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBIC U3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJbHBIN CIIOCOO W3MEPEHUS W HCMOJIB30BaTh M3BECTHHIC
METOZbI OLIEHKH ITOIPEITHOCTEN U3MEPEHHU;

WCCJIeI0OBATh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSMBIX
W3MEpPEHUN: TPU 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCHPOBATH pE3yJIbTaThl
MOJIYyYCHHOW 3aBUCUMOCTU (PU3MYECKHX BEIWYUH B BHJE TAaONMI U TpaduUKOB,
JieaTh BHIBOJIBI IO PE3YJAbTaTaM MCCIICIOBAHUS;

coOmroaTh TpaBmiIa 0E30MacHOTO Tpyda MPU MPOBENCHUU WCCIIENOBAHUN B
pamMKax y4eOHOTO OSKCIepUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOU
JEATEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1a0OPaTOpPHOIrO
000py/IOBaHUS;



pemiath pacy€THbIE 3a7ayd C SBHO 3aJaHHONW (PU3MYECKOl MOJeNblo,
UCTIOJB3Yysl (PU3NYECKUE 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3aJa4u
BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIICHATh (PU3NUECKUE BEIMYUHBI U (DOPMYIIBL,
HEoOXoAuMble NIl €€ pEeLIeHUs, POBOAUTh Pacuy€Thl U OLIEHUBATh PEAIBHOCTH
MOJIyYEHHOTO 3Ha4eHUs (PU3NUECKOMN BETNUHHBI;

pelarh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PAaCCYX ICHUI C OMOPOM HA H3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(duznyeckue sBICHMS,

UCIOJb30BaTh  IPU  pPEIIEHUM  y4eOHBIX  3a7a4  COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TMPEACTABICHUS Y4eOHOW M HAyYHO-TIOMYISIPHOW MH(POPMALUU, MOIYyYEeHHOU M3
pPa3ITUYHBIX UICTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH MOJIy4aeMy0 HH(POPMALIUIO;

OOBSICHATh NPUHLUIBI JAEHCTBUS MAIIWH, TNPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3ianuaTh YCJIOBUSA UX 0€30IaCHOTO MCHOJIb30BAHMS B MOBCEAHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE NPOLECCOB OKPYXAIOLIErO0 MHUpPA, B pPAa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecriedeHus: 0e30MacHOCTH MpU OOpalllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOWCTBAMHM, JJISI COXPAHEHUsI 370POBbS U COONIIOAEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYXAIOIIEH CPEIE;

paboTarb B TIpymme C BbIIOJHEHUEM pa3IMYHBIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PAUMOHAJIBHO paCHpPEleNiaTh OOA3aHHOCTH U
IJIAHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX CHUTYyalUsX, aJIEKBATHO OLIEHWBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYIIIbI B PEIICHUE paCCMaTPUBAEMOM MPOOIEMBI.
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11 ®u3nka U METObl HAYYHOT'O MO3HAHUS
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IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kox
NMPOBePSIEMOTro
pe3yiabrara

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble MpeMeTHBIE Pe3yJabTAThl 0CBOEHHS 0CHOBHOI
o0pa3oBaTe/IbHOW MPOrpaMMbl CpeIHEro o01ero o0pa3oBaHus

JleMOHCTpHpOBaTh Ha MpUMepax poidb U MecTo (Qu3uku B
(hOpMUPOBaHUN COBPEMECHHON HAyYHOH KapTHHBI MUpPA, B Pa3BUTUHU
COBPEMEHHON TEXHUKU M TEXHOJIOTHUH, B MPAKTUYECKOU AEATEIbHOCTH
JIIOnen

Y4YuThIBaTh I'PAaHUIBI IPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJETCH:
MaTepHallbHas TOYKa, WHEPIHAIbHAs CHUCTeMa OTCYETa, aOCOIOTHO
TBEPIIOE TEJIO, UACATBHBIN T'a3; MOJAEIU CTPOCHHS Ta30B, KUIKOCTEN U
TBEPIBIX TEJ, TOYECYHBIA OJJICKTPUUYECKUN 3apsii — IMPU PELICHUHU

(1)I/I3I/I‘IeCKI/IX 3aJa4

Pacnio3naBarh Qusnueckue sBieHUs (IMpoLEeCcChl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYIIPHO-KMHETHYECKOH TEeopuu
CTPOEHHUS BeIIeCTBA M  DIEKTPOAMHAMUKH: pPaBHOMEpHOE W
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBMKEHHE, CBOOOIHOE TaJeHUe
TeN, JABWXKEHHE IO OKPY)KHOCTH, WHEpLHMs, B3aWMOJICHCTBHE Te,
nuddy3us, OpOyHOBCKOE JIBUKEHUE, CTPOCHUE KUAKOCTEH U TBEPABIX
Tel, WU3MEHEHHEe oO0bEMa Tel NpU HarpeBaHuu (OXJaXKJEHUN),
TEIUIOBOE pAaBHOBECHE, HCIIApEHHME, KOHJEHCAlWs, IIJIaBICHHUE,
KpUCTAJTU3allusl, KWUIIEHWE, BJIAKHOCTh BO3]yXa, IOBHIIICHHUE
JaBJICHUS rasza MpPH €r0 HAarPEBAaHHUH B 3aKPHITOM COCYAE, CBA3b MEXKIY
nmapaMeTpamMHi COCTOSHUSI Ta3a B HW3OMPOIECCax; AIEKTPU3AIUS Tel,

B3aMMOJEHCTBUE 3aPsII0B

OnuceiBaTh MEXaHWYECKOE JIBKEHWE, HCMONb3ysd (uU3HUecKue
BEJIMUMHBI: KOOpJUHATa, MyTh, MEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Teja, CHJIa, HWMIIYJIbC TeJla, KWHETUYECKas DHeprus,
MOTEeHIIMAJbHAs DJHEPTus, MeXaHudeckas pabora, MeXaHHYecKas
MOIIIHOCTh; MPHU OMUCAHUU MPABUIBHO TPAKTOBATh (HYU3UUECKHUM CMBICI
WCIIONIb3YEMBbIX BEJIMYMH, MX OOO3HAYEHUS M EIUHUIBI, HAXOIUTh
(hopMyIbl, CBA3BIBAIOINNE NaHHYIO (PU3UYECKYI0 BEIMUYHUHY C JIPYTHMH

BCJINMYHUHaAMU

OnuceIBaTh HU3YUYCHHBLIC TCIIJIOBBIC CBOMCTBA TEJI U TEIIJIOBLIC SIBJICHHA,



10.6

10.7

10.8

10.9

10.10

UCIONBb3ys (U3UYECKUE BEIUYHMHBI: JaBJICHUE Trasza, TeMIleparypa,
CpelHsisi KUHETUYECKasi SHEPrusi XaOTHMYECKOTO JABUIKEHUS MOJIEKYII,
CpelHEeKBaJpaTUYHasi CKOPOCTh MOJIEKYN, KOJIMYECTBO TEIJIOTHI,
BHYTpPEHHSI1 dHeprusi, pabora ra3za, KoOdI(QUIHEHT MOJIE3HOro
JNEUCTBUSL  TEIUIOBOTO  JBUTATENS; TPU  ONUCAHUHM  IPABHIHHO
TPaKTOBaTh (PU3MYECKUH CMBICI HCIOJB3YyeMbIX BEJIMYMH, UX
0003HaYEHUS U €AMHUIIBI, HAXOAUTH (POPMYIbI, CBA3BIBAIOLINE TAHHYIO

(U3NYECKYIO BEIUYHUHY C APYTUMH BEIMYNHAM

OnuceiBaTh  U3Y4YEHHBIE JJIEKTPUYECKHE CBOMCTBA BEUIECTBA W
JNIEKTpUYECKUEe  sBIEHUS  (TPOIECChI), UCHOIB3yd  (pu3ndecKkue
BEJIMYMHBIL: ANIEKTPUYECKUI 3aps, ANIEKTPUUECKOE 1oie,
HanpspKEHHOCTh  MOJsI, IOTEHLMAN, Pa3HOCTh IOTEHLUAJOB; IpU
OMMCAHUU TMPABUIBLHO TPAKTOBaTh (PM3MUECKHUI CMBICT HCIIONIB3YEMbIX
BEJIMYMH, UX OOO3HAYeHHUS U EAWHUIIBI; YKa3blBaTh (HOPMYIIHI,
CBA3BIBAIOLIME  JAHHYIO  (U3MYECKYI0 BEJIMYMHY C  JIpPYTHUMH

BCINMYHNHaAMH

AHAJIM3UPOBATh (1)I/IBI/I‘ICCKI/IG nmpouecCol MW  ABJICHUA, HCIIOJb3Yyd
(u3MuecKre 3aKOHBI U IPUHIIUIIBL: 3aKOH BCeMUpHOTO Tsrotenus, I, 11 u
ITI 3akonbl HpI0TOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM YHEPTUU, 3aKOH
COXpaHCHHUA HMITYJIbCA, MPUHIHUII CYNOCPHO3WIUN CHJI, HPHUHIHUIT
paBHONpaBUsl ~ MHEPUUAIBHBIX CHUCTEM  OTCYETA;  MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOPHIO CTPOEHHUs BEILECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpeaHEN KHHETUYECKOM DHEPruU TEIUIOBOTO JBHKEHUS MOJEKYI C
aOCOJIIOTHON TeMmmeparypoi, TEPBBIM 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXpaHEHUsl DJJIEKTPUYECKOro 3apsga, 3akoH KymoHa; npu 3TOM
pasnuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MareMaTH4ecKoe

BBIPAKCHUC U YCIIOBUSA (FpaHI/II_IBI, O6J'IaCTI/I) IPpUMCHUMOCTHU

OOBACHATD OCHOBHBIE NPUHIUMBI JAECHCTBUS MAaIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarh YyCJIOBHS HX 0€30IacHOro

UCITIOJIBb30BAaHUS B HOBCGJIHGBHOﬁ KHU3HU

BBITIONTHATE 3KCIIEPUMEHTHI 110 UCCIICAOBAHUIO (DU3HUSCKHUX SBICHUNA U
MPOIIECCOB C MCIIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX W3MEPCHHIA; IPU
3ToM (GOpMYyITHpOBaTh TMpodieMy (3alady) M THUIOTE3y Y4eOHOro
IKCIIEPUMEHTA, cobupars YCTaHOBKY U3 PEI0KEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (OPMYIUPOBATH BHIBOBI

OcCymiecTBISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHUS (PUINIECKUX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTUMAIbHBIA CIHOCOO H3MEpPEHHUS U

HCIIOJB30BAaTh U3BCCTHBIC MCTOAbI OICHKHU HOFpeHIHOCTeﬁ H3MepeHI/Iﬁ



10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

11 KJIACC

HccnenoBarh 3aBHCHMOCTH MEXIy (PHU3UUYECKUMHU BEIMYMHAMU C
HCIIOJIb30BAaHUEM IMPSIMBIX H3MEPEHHUH; HpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCUPOBaTb pE3yJAbTaThl IOJTYYEHHOH 3aBHCHUMOCTH
(u3MYecKUX BEIMYMH B BHJIE TAOIUI] U rpaduKoB, JejiaTh BBIBOABI O

pe3yibTaTaM HCCie10BaHus

CoOmomare  mpaBmwia  0€30MacHOTO  Tpyda IpHU  IPOBEACHHUU
WCCIICIOBAaHUKA B paMKax yd4eOHOTO  OSKCHEpUMEHTa, y4eOHO-
WCCIIE/IOBATEIbCKOW M TIPOEKTHON JEATENbHOCTH C HCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHUS

Pemratp pacuérHple 3ama4M C SBHO 3aJaHHOW (U3UYECKOW MOJEIIBIO,
UCTIONB3Ysl (pU3MUYECKUE 3aKOHBI M TPHHIMUIBI, HAa OCHOBE aHan3a
YCIIOBUSL  33Jadyd  BbIOMparh  (PU3UYECKYIO  MOJEIb, BBLICIATH
(¢u3nYecKre BETUYHMHBI U (OPMYIBI, HCOOXOAUMEBIE JIJIsi e€ pelicHus,
MIPOBOJMTH PAcUYEThl M OLIEHUBATH PEATLHOCTh MOJYYCHHOTO 3HAYCHUS

(bu3nUecKoil BEeTUYUHBI

Pemarsp Ka4CCTBCHHBIC 3aJda4n: BBICTPpAUBATb JJOIT'M4YCCKHU
HCTIPOTHBOPCUYUBYHO LICIIOYUKY paccyxcneHHﬁ C OHOpOﬁ Ha H3YYCHHLIC

3aKOHBbI, 3aKOHOMCPHOCTH U (i)I/ISI/I‘IeCKI/Ie SIBJICHUA

Hcnonp3oBaTh mpu  pelleHUH  y4EOHBIX 3a/4a4  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJOTUU JJIsi IIOMCKA, CTPYKTYpUpOBaHUS,
UHTEpOpETalMi M TpeICTaBIeHUs] y4yeOHOM M HayyHO-NOMYJISIpHON
uH(pOpMAaLIUK, TONYYCHHON M3 Pa3IUYHBIX HCTOYHHMKOB; KPUTHYECKU

aHAJIM3UPOBATh NOIY4aeMYI0 HH(OPMALIUIO

[IpuBomuTH MpHUMEpPHl BKJIAAA POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKHU, OOBSCHEHHE MPOIECCOB OKPYXKAIOLIETO

MHpa, B pasBUTUC TCXHUKU U TEXHOIOTHI

Ucnonp3oBarh TeopeTndyeckue 3HAHUS MO (U3UKE B IMOBCEIHEBHOM
KHU3HH U151 oOecriedeHus1 6e30MacHOCTH MpH OOpaIleHnH ¢ IpubopaMu
U TEXHUYECKMMH YCTPOWCTBAMM, [UIS COXPAHEHHUS 370pOBbS U

COOJTIOICHHST HOPM DKOJIOTHYECKOTO TMMOBEICHUS B OKPYXKAIOIICH cpesie

PaGoTarh B rpyIime ¢ BBHIIIOJIHEHHEM PAa3IHMYHBIX COIHATBHBIX POJIEH,
IJIAaHUPOBaTh  pabOTy  TpyNmbl,  palMOHAIBLHO  PACIpPENeIATh
00SI3aHHOCTH W TUJIAHUPOBATh JEATEIBHOCTh B HECTaHJIapTHBIX
CUTyalMsX, AJCKBAaTHO OLIEHUBATH BKJAJ KaXXIOr0 M3 YYaCTHUKOB

TPYIIIBI B pELICHUE paccMaTpUBaeMoil mpoOieMbl



Kox
NMPOoBePsIeEMOro
pe3yiabrara

111

11.2

11.3

11.4

11.5

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTATbl 0CBOCHUSN OCHOBHOI
06pa30BaTeJ’IbH0ﬁ MmporpaMmsl CpeaHero oﬁmero 06pa30BaHI/Iﬂ

JleMOHCTpHpOBaTh HA TpUMEpax poiib U MecTo (u3uKu B
(OopMHpPOBaHUU COBPEMEHHOW HAy4HOW KApTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTUYECKON ACATEIbHOCTH

HIO,Z[CI;'I, OEJIOCTHOCTb U €AUHCTBO (bHSPI“ICCKOfI KapTHHBI MHUpa

VuurteiBaTh T'paHUILlbl MMPUMCEHCHUSA HM3YYCHHBIX (bl/IBI/I‘IeCKI/IX MO,I[CJ'ICﬁZ
TOYCYHBIN BHGKTqueCKI/Iﬁ 3apsan, aACpHass MOACIIb aroMa, HYKJIIOHHAas

MOJIeTTh aTOMHOTO Si/Ipa MPH pelieHn: (HU3NIECKUX 3a1aq

Pacnio3naBarp ¢u3uueckue sBiIeHHUS (MIPOLECCH) M OOBACHATh MX Ha
OCHOBE  3aKOHOB  DJEKTPOAMHAMHUKM W  KBAaHTOBOW  (pU3HKH:
JNIEKTpUYECKasl IMPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XUMHUECKOE,
MarHuTHOE necTBus TOKa, B3aUMOoJIelicTBUE MarHuToB,
JIEKTPOMAarHUTHasE HWHAYKLMS, JEWCTBUE MArHUTHOTO IIOJI1 Ha
MPOBOJIHUK C TOKOM W JIBWXKYIIMMCS 3apsj]l, JIEKTPOMarHUTHbIE
KojgeOaHUsl M BOJHBI, NPSIMOJIMHEHHOE pPAaCHPOCTpPAaHEHHE CBETa,
OTpaKeHHMe,  IpejoMJIeHHe,  UHTeppepeHIMs,  Iudpakuus U
MOJIIpU3alusl CBETa, AMCIEPCHs CBeTa, (OTORIEKTPUUECKUN 3PPeKT
(botoadexT), cBeToBOE MaBlICHHE, BO3HHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa  aroMa  BOAOPOAA, €CTECTBEHHAas M  MCKYCCTBEHHas

PaauOaKTUBHOCTD

OnucelBaTh  M3y4YEHHBIE  CBOWCTBA  BEIIECTBA  (DIEKTPUYECKHE,
MarHUTHbIE, ONTUYECKUE, HIEKTPUUYECKYI0 IPOBOJUMOCTb PA3IUYHBIX
cpel) U DJeKTPOMAarHWTHBIE SBICHUSI  (IPOIECCHI), HCIOJB3YS
¢usznyeckre  BENMYMHBL:  DIEKTPUYECKUHM  3apsii, cuia  TOKa,
IEKTPUYECKOE HANPSIKEHUE, JEKTPUUECKOE CONIPOTUBIIEHUE, PA3HOCTh
noteHmanos, JJIC, pabota Toka, MHIAYKIUS MAarHUTHOTO TIOJISA, CHJa
Awmnepa, cuia JlopeHna, WHAYKTUBHOCTh KaTyIIKH, JHEPIHs
ANIEKTPUYECKOTO U MAarHUTHOTO TOJIEH, MEPUOJ] U YacToTa KojeOaHuil B
KojeOaTeIbHOM  KOHType, 3apsii M CWIa TOKa B  IIpoLecce
TapMOHUYECKHUX JIEKTPOMArHUTHBIX KOJIeOaHmi, (JOKYCHOE pacCTOSTHUE
U ONTHYECKas Cuja JMH3bI; NMPU ONUCAHUM MPABHIBHO TPAKTOBATh
(Gu3NYEeCKHii CMBICT HCIIOJIb3YEMBIX BEJIWYMH, WX OOO3HAauUeHHsS H
€IMHUIIBI; YKA3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO

BCJIIMYHHY C APYTUMU BCINYNHAMU

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBLIC ABJICHHUSA W MPOUCCCHI, UCIIOJIb3YA



11.6

11.7

11.8

11.9

11.10

11.11

11.12

(bl/ISH‘IeCKI/IC BCJIMYUHLBI: CKOPOCTH J3JICKTPOMAIrHUTHBLIX BOJIH, JIMHA
BOJIHBI MW 4YaCTOTa CBCTA, OSHCPrusd U HMIIYJIbC (I)OTOHa, nepuon
moaypacmnaga, OHEPIrHsa CBA3HM ATOMHBIX AACp, IIPU OIKMCAaHHUHU
IpaBUJIbHO TPAKTOBATbH (1)I/ISI/II‘ICCKI/II71 CMBICJI UCIIOJB3YEMBIX BCIWYMH,
nx 0003HAUCHUS U CAWHUIIBI; YKa3bIBaTb q)OpMYHBI, CBA3BIBAOIINEC
JAaHHYIO (1)I/ISI/I‘I€CKYIO BCJIMYUHY C APYTHUMH BCINYMHAMU, BBIYUCIIATDH

3HA4YCHUC (bHBquCKOﬁ BCJIMYHUHBI

Ananu3upoBarh (pU3MYECKHE TPOLECCHl U SIBICHUS, HCHOIb3YS
¢usnyeckue  3akoHbl M OpuHOMNBL  3akoH ~ Oma,  3aKOHBI
MOCJIEIOBATEIBHOTO M MapajljIeIbHOTO COEIMHEHHs] IPOBOJHUKOB,
3akoH Jxoyns — JleHna, 3aKOH IEKTPOMarHUTHOW WHAYKIMH, 3aKOH
MPSIMOJIMHEMHOI0 paclpOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBE€Ta, YypaBHEHHE  OWHINTEHHA UL
¢doroadexra, 3aKOH COXpAaHEHMs] SHEPrud, 3aKOH COXpPAHEHMS
UMIYNbCa, 3aKOH COXPAHEHHMs JJIEKTPUYECKOIO 3apsja, 3aKOH
COXpaHEHUs  MaccoBOro  uucia, noctyaarsl  bopa,  3akoH
paZMOaKTUBHOIO pacmajga; HOpU 3TOM  pa3Iudarbh CIOBECHYIO
(hOopMyIUpPOBKY 3aKOHA, €M0 MaTeMaTUYeCKOe BBIPAKEHHUE U YCIIOBUS

(rpanubl, 0061aCTH) TPUMEHUMOCTH

OHpeI[CJ'ISITI) HaIlpaBJICHUC BCKTOpa HWHAYKIUKW MArduTHOIO IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHiia

Crpoutb 1 ONUCHIBaTh N300pakeHNE, CO3/1aBaAEMOE TUIOCKUM 3€pKaJIoM,

TOHKOU JIMH30U

BBINONMHATE SKCIEPUMEHTHI TI0 HCCIICOBAHUIO (DU3UUECKUX SBICHUN U
MPOLIECCOB C MCIOJIb30BAHUEM NPSIMBIX U KOCBEHHBIX U3MEPEHUN; MpU
3ToM (opMyTHpoBaTh MpodneMy (3a7ady) W THUNOTE3y Yy4eOHOro
IKCIIEPUMEHTA, cobupars YCTaHOBKY u3 PEI0KEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (OPMYIUPOBATH BBIBOBI

OCYI]_IGCTBJ'ISITI) NpsAMBIC W KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘-IGCKI/IX
BCJIIMYHH, IIpU 3TOM BI)I6I/IpaTI) ONTUMAJbHBIA CcHOCO0 U3MCPCHUA U

HUCIIOJB30BAaTh U3BCCTHBLIC MCTOAbI OICHKHU HOFpCH.IHOCTCﬁ I/I3MepeHI/II71

HccnenoBare 3aBUCUMOCTH (DU3MYECKUX BEIMYUH C HCIIOIb30BAHUEM
NpSAMBIX ~ M3MEPEHUH; TPU OTOM KOHCTPYMpPOBarb  YCTaHOBKY,
(buKcHpOBaTh PE3yNbTaThl IMOITYYEHHON 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BHJIEe TaOIHUI] U rpadUKOB, JelaTh BBIBOABI MO pe3yibraTram

HUCCICOOBaHUA

CoOmonare mpaBmiia  0€30MacHOTO Tpyda TMpU  MPOBEACHUU

UCCIEOBAaHU B paMKax y4eOHOro SKCIepUMEHTa, Yy4eOHO-



11.13

11.14

11.15

11.16

11.17

11.18

11.19

I/ICCJIGI[OBaTCHBCKOfI u HpOeKTHOﬁ ACATCIIbHOCTHU C HMCIIOJIb30BaAaHHECM

M3MEPUTENIbHBIX YCTPONCTB U J1a0OpaTOPHOTo 000pyI0BaHUS

Pemate pacuérHple 3a7a4u C SBHO 3allaHHON (DU3MUYECKON MOIETBIO,
HCIIOJIB3YyH (bI/ISI/I‘-IeCKI/IC 3aKOHBI W TIIPUHLMUIIBI; Ha OCHOBC aHalin3a
yCIOBHA  3aJadd  BbIOMpaTh  (U3UYECKYI0  MOJENb, BBIICIATH
¢u3nyeckre BEIMYMHBI U (QOPMYIbl, HEOOXOAUMBIE Ul €€ pelIeHus,
IIPpOBOAUTDH paC‘-IéTbI N OLICHUBATH PCAJIbHOCTH MOJYUCHHOTO 3HAYCHUA

(hu3HYECKO BETUIUHBI

Pemiare Ka4CCTBCHHBIC 3aJa4u: BBICTpauBaTh JOTHUYCCKH
HCTIPOTHBOPCUYUBYHO LICIIOYUKY paCCY)KI[eHI/Iﬁ C OHOpOI>'I Ha H3Y4YCHHBIC

3aKOHbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IG SABJICHUA

Hcnonb3oBaTh NpU  peUIeHHH  y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOIMU JJs IOMCKa, CTPYKTYpHUpPOBAHUS,
WHTEPIPETAMM M TIPEICTABICHUS y4eOHOW M HayYHO-TIOMYJISIPHON
nHGPOpPMALIUK, TOMYYCHHON W3 pa3iM4YHBIX HMCTOYHUKOB; KPUTHUYECKU

AHAJIM3UPOBATH MTOJIYIACMYTO I/IH(I)OpMaI_II/IIO

OOBSICHATH IMPHUHIUIIBI JeHCTBUS MalluH, HpI/I60pOB N TCXHHUYCCKHUX
YCTpOﬁCTB; pa3indarb YCJIOBUS HX 0C30ITaCHOr0 HCIIOJIL30BaHUS B

NOBCEIHEBHON KU3HU

[IpuBomuTH MpHUMEpPHI BKJIAJa POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSCHEHHE IMPOLIECCOB OKPYXKAIOIIETO

MHpa, B pasBUTUC TCXHUKU U TEXHOIOTHI

Hcnonp3oBarh TeopeTnyeckue 3HaHUS MO (U3MKE B IOBCEIHEBHOMN
KU3HH 711 o0ecriedeHust 0€30MacHOCTH TIPU OOpaIieH!H ¢ pudopamMu
U TEXHUYECKMMH YCTPOWCTBAMHM, U COXPAaHEHHs 3/10pOBbS U

CO6J'IIOIICHI/ISI HOPM 35KOJIOTHYCCKOI'0 MOBCACHHUA B oxpyncaromeﬁ cpeac

PaGorare B rpynme ¢ BBIIOJTHEHHEM Pa3UYHBIX COIHAIBLHBIX POJICH,
TJTAHUPOBATh PAOOTy TPYIIIEI, PAITMOHAIEHO PACTIPENCTIATh 00SI3aHHOCTH
Y TJIAaHUPOBATh JIEATEIHHOCTh B HECTAHJIAPTHBIX CHUTYAIMSIX, aJCKBAaTHO
OLICHMBATh BKJAJ KaXJIOr0 W3 YYaCTHMKOB TpPYIIbl B pELICHUE

paccMaTpuBaeMoi MpoOIIeMBbI



IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KITIACC

Kox
pa3ziena

2.1

Koa nmpoBepsiemoro

JIEMEHTaA

HpOBepﬂeMble IJIEMEHTHBI COACPKRaAHUA

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHM A

1.1

1.2

2.11

2.1.2

2.1.3

2.14

®dusnka — Hayka o npupozae. Hayunsle meTonsl
IIO3HAHMUs  OKpyxaromero  mupa.  Poib
9KCIIEPUMEHTA U TEOPUHU B MPOLIECCE MO3HAHUS

IPUPOABL. DKCIIEPUMEHT B (PU3UKE

MonenupoBanre  (GU3MUECKUX  SBICHUNA U
npoueccoB. Hayunsle runoressl. dusnyeckue
3aKOHBl U TEOpUHU. [paHUIBl MPUMEHUMOCTU
¢u3nyeckux 3aKoHOB. [IpMHIIMIT COOTBETCTBUS.
Pome um wmecro ¢usuku B (HopMHUpOBaHUU
COBPEMEHHOM HAay4yHOM KapTHUHBI MHpa, B

MPAKTUYECKOM JESITEIIbHOCTH JIIOACH
MEXAHHUKA
KHMHEMATUKA

Mexannueckoe aBuxkeHHE. OTHOCHUTEIBHOCTH
MexXaHU4ecKoro nBmkeHusa. Cucrema oTcuéra.
Tpaexropus

[Tepemenienue, CKOpPOCTh (CpeaHsISI CKOPOCTh,
MIHOBEHHas CKOpPOCTb) u YCKOpEHUE
MaTepUaIbHOM TOYKH, MX MPOECKUHUH Ha OCH
cuctembl KoopauHar. CloXeHne nepeMenieHui

U CII0)KEHUE CKOPOCTEN

PaBHOMEpHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHEWHOE JIBHJKECHUE. I'paduxu
3aBUCUMOCTH KOOpAMHAT, CKOpPOCTH,
YCKOPEHHS, yTH U HepeMEeICHUS

MaTepHaHLHOﬁ TOYKH OT BpECMCHHA

CroOonHOe nazieHue. YCKOpeHue CBOOOTHOTO



2.2

2.15

2.1.6

2.1.7

2.2.1

2.2.2

2.2.3

2.2.4

2.2.5

2.2.6

nagcHust

KpuBonuneiinoe  nBuxenHue. PaBHOMepHOe
JBUKEHUE MaTepuagTbHOU TOYKH o
OKPY)KHOCTH. YIJIOBasi CKOPOCTb, JIMHEHHas
CKOpOCTb. Ilepuon U qacToTa.

LenTpocTpeMUTENBbHOE YCKOPEHHE

TexHuueckue yCTpoiicTBa: CIUIOMETD,

ABWIKCHUC CHApPSAJA0B, LCIHBIC W PCMCHHBIC

nepenayu
IIpaktuueckue paboTHI. H3mepenue
MTHOBEHHOM CKOpPOCTH. Hccnenosanue

COOTHOILLIEHUS MEXAY IYyTAMH, IPOUIAECHHBIMU
TEJIOM 32  IIOCJIENOBAarelIbHbIE  paBHbIC
IIPOMEXYTKA BPEMEHU IIPU PABHOYCKOPEHHOM
JBH)KEHUM C HA4YaJbHOW CKOPOCTHIO, PaBHOMU
Hya0. M3ydeHue IBUXKEHUs LIapUKa B BI3KOU
JKUIKOCTH.  M3ydyeHwe  ABWIKEHHS — Tela,

OpOIIEHHOT0 TOPU3OHTAIIBHO
JMUHAMUKA

[IpuHnun otHocuTenbHOCTH [anwites. [lepBbiit
3akoH Hprorona. HMHepuuanbHble CHCTEMBI

oTcuéra

Macca tena. Cuna. I[lpuHnun cyneprno3unuu

CHUJI

Bropoii 3akoH HproroHa mig MarepuUanbHOU
TOYKM B HWHEPUUAJIBHOM CHCTEME OTCUYETa
(UCO). Tpermit 3akon HseroToHa  ans
MaTepUAIIbHBIX TOUYEK

3aKkOH BCEMHUPHOTro TAroTeHus. Cumia TSKECTH.
[IepBas kocMHuueckast CkopocTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIbKEHUST W CWIa  TPEHUS  TOKOS.

Kosddunment tpenus. Cuna cOnpoOTHUBICHUS

IpH ABUMIKCHUH TCJIA B JKUAKOCTU WJIN Ia3¢



2.3

2.2.7

2.2.8

2.2.9

2.2.10

2.3.1

2.3.2

2.3.3
234

2.3.5

2.3.6

2.3.7

2.3.8

HOCTyrIaTeJ'IBHOG U BpalmarcIbHOC IBHUXCHUC

a0COFOTHO TBEPOTO TEa

MOMGHT CHUJIBI OTHOCHUTCJIIBHO OCH BpaH_[eHI/ISI.
[Tnedo cuibl. YCIIOBUS paBHOBECHS TBEPIOTO
teaa 8 UCO

TexHuyeckue  yCTPOWCTBA:  MOAIIMITHUKH,

ABVXXECHUEC NCKYCCTBCHHBIX CITYTHHUKOB

[Ipaktuyeckue paboOThl. M3yueHue ABHIKCHHS
Opycka 10 HAKJIOHHOHW TIIJIOCKOCTH  TIOJ
JICHCTBUEM HECKOJIbKMX CWiI. MccienoBaHue
3aBUCHMOCTH CHJI YIPYTOCTH, BOSHHKAIOIINX B
neGopMUpPYeMONl  TIPY’)KUHE U PE3UHOBOM
oOpasmie, OT BEJIMYUHBI HX JAePopMaIuu.
HccnenoBanue ycinoBuili paBHOBECHUS TBEPIOTO

TCJIa, UMCIOIIECTO OCh BpalllCHUA

3AKOHbI COXPAHEHNA B MEXAHUKE

NmMmnynbc MaTepuanbHOM TOYKH, CHCTEMBI
MarTepUalIbHBIX TodeK. HWmnyiasc cHibl u
M3MEHEHUE UMITYJIbCa Tesa

3akoH coxpaHeHus umnyasca B HCO.
PeakTnBHOE JBIIKEHIE

PaGota cuitbl

MomHOCTh CHIIEI

Kunernueckas sHeprusi MarepHajibHON TOYKH.
Teopema 0 KHHETUYECKON IHEPTUU
[TorenmmansHass sHeprus. [loTeHnmanbHas
SHEpPTUsl ynpyro 1ehOpMUPOBAHHON MPY>KUHBL.
[loTenmmanpHass  dHeprus  Tena  BOIHM3HU
MOBEPXHOCTH 3eMIIN

IloTeHnManbHBIE M HENMOTECHIHMAJbHBIC CHIJIBI.
CBsi3p  pabOTHl HEMOTEHIMATBHBIX CHJI C
W3MECHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI

TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKOW SHEPTUU

VYopyrue u Heynpyrue CTOJIKHOBEHHS



3.1

2.3.9

2.3.10

TexHHUYeCKHe YCTPOMCTBA: JIBUKEHUE PAKET,

BOJIOMET, KOIIEep, IPYKUHHBIN IUCTOJIET

[Ipaktuyeckne paboTel. M3ydenuwe cBs3M
CKOPOCTEH Tel Ipd HEYNpyroM yzaape.
UccnenoBanue  cBsi3u  paboOTBl  CHJIBI €

W3MEHEHHEM MEXaHUYIECKOM OHEPruu Te€jia

MOJIEKVIIAIPHASL ®U3UKA 1 TEPMO/JUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM

3.11

3.1.2

3.13

3.14

3.15

3.16

3.1.7

3.1.8

3.1.9

3.1.10

OcHOBHbIE MOJIOKEHU S MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHH. BbpoyHnoBckoe
neuxenne. Juddysus. Xapakrep NBUKEHUS U

B321PIMOIIGI>1CTBPI$[ qacTull BEICCTBA

Mopenu CTpoeHust rasoB, JKUAKOCTEH U
TBEPIBIX TENT U OOBSCHEHUE CBOMCTB BEUIECTBA

Ha OCHOBE 3THX MoAeIeH

Macca wmonekyn. KonuyecTtBo — BemiecTsa.
[ToctrossuHast ABoraapo

TeroBoe paBHOBecue. Temmeparypa u eé
u3Mmepenue. lllkana remneparyp Llenscus
Monens  upeanbHoro  raza.  OcHOBHOe
ypaBHEHUE MOJIEKYJISIPHO-KHHETUYECKOM
TEOPHUH HJICAIBHOTO ra3a

AOcomnoTHas Temreparypa Kak mepa cpenHen
KUHETUYECKOM SHEPTHUU TEIUIOBOTO JBUKEHUS
yacTtul raza. [lIkana temneparyp KenbBuna
VpaBHenue Knaneiipona — MenpaeneeBa. 3akoH
Jansrona

l"azoBbie 3akoHBI. M30mponecchl B Ha€aIbHOM
raze ¢ IMOCTOSHHBIM KOJMYECTBOM BELIECTBA!
n30TepMa, U30xopa, n3obapa

TexHuyeckue YCTPOWCTBA: TEPMOMETD,
OGapomeTp

[Ipaktnueckue paboTel. M3mepenue wmacchl

BO3/yXa B KJIAaCCHOM KomHare. MccnenoBanue



321

3.2.2

3.23

3.2.4

3.2

3.25

3.2.6

3.2.7

3.2.8

3aBUCUMOCTU MCXKAY IapaMeTpaMu COCTOSHHA

pa3peKEHHOTO Ta3a

OCHOBbI TEPMO/JMHAMUWKHA

TepmonuHamuueckass cucrema. BHyTpeHH:A
JHEPrusi TEPMOIMHAMUYECKOM CUCTEMBI U

COCO0bI €€ U3MEHEHUS

KonmuectBo Temnotsl M pabora. BHyTpeHHss

OHEPIus OAHOATOMHOI'O UACAJIbHOI'0 ra3a

Buael  Tennonepepaud:  TEMJIONPOBOJHOCTb,
KOHBEKLHUS, H3Iy4yeHHE. Ternno€éMKOCTh Tena.
VhenrHast TEIIOEMKOCTh BemlecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IPH TCILJIONICpCAAUC

[lepBriii 3akoH TepMomuHamuku. [Ipumenenue
IIEPBOTO 3aKOHa TEPMOJIMHAMUKHU K
usonporeccam. Ipaduyeckas HHTepHpeTanus

paboThI Taza

TeroBeie MamuHbl. [IpUHIUIIBI  AEHCTBUSA
TeruIoBbIX MamuH. [IpeoOpa3oBaHus YHEPTHH B
TeIIOBBIX MammuHax. Koadduiment nonesnoro
nevictBus (manee — KIIJ[) TermoBoi MarivHBI.
wuxn Kapno n ero KIIJI

Bropoii 3aKOH TEPMOJNHAMUKH.
HeoOpatumMocTs  mpoleccoB B NPHUPOJIE.
TenmoBbIe JIBUTATENH. IKOJIOTHUECKHE
poOIeMbI TEIIOPHEPTETHKHI

TexHuueckue yCTpoOICTBa: JIBUTaTEINb
BHYTpPEHHETO cropaHus, OBITOBOI
XOJIONUIIBHUK, KOHAUIIMOHED

[IpakTnueckue pabotel. M3MepeHue ynenbHOU

TEIUIOEMKOCTH

AT'PETATHBIE COCTOSAHNM A BEILECBA. ®A30BbIE IIEPEXO/IbI

3.3
3.3.1

[TapooOpa3zoBanue u koHAeHcarus. Mcmnapenue
u KHIICHUE. VYnenpHas TEIUIOTa

napooOpa3oBaHusi. 3aBUCHUMOCTb TEMIIEPATYPHI



4.1

3.3.2

3.3.3

3.3.4

3.35

3.3.6

3.3.7

411

4.1.2
413
4.1.4

4.1.5

4.1.6

4.1.7

4.1.8

KUIICHHUA OT JaBJICHUA

AOCOIIOTHAS W OTHOCHTEILHAs BIIAXKHOCTh

Bo31yxa. HaceleHnsiii nap

Teépnoe Teno. Kpucrammmueckne u amophHbie
Tena. AHU30TPONMS CBOMCTB KPHUCTAJLIOB.
Kunkue KPUCTAJLJIBL. CoBpemeHHbIE
MarepHallbl

[InaBieHne u KpuCTaIM3auusA. YIEJbHas
TeruioTa miasiaeHus. Cyoaumanus

YpaBHEHHE TEIUIOBOTO OaaHca

TexHuueckue  ycTpoWcTBa: TMIPOMETP U
HCUXPOMETD, KaJIOpUMETD, TEXHOJIOTHH
IIOJIy4EHUs] COBPEMEHHBIX MarepualloB, B TOM
4lclie HAHOMAaTEepUaioB, 1 HAHOTEXHOJIOTUU
[IpakTnueckue padotel. U3mMepenue BiaxHOCTH

BO3/yXa

SJIEKTPOAMHAMUKA

OJIEKTPOCTATHUKA

Onextpu3anysi Tel. ODIeKTpUdYecKui 3apsan. [lBa

BUA SJICKTPUUCCKUX 3apsa 0B
HpOBOI[HI/IKI/I, AUDJICKTPUKHA U ITOJTYIIPOBOAHUKHA
3aKkoH COXpPAaHCHUA DJICKTPUUCCKOIO 3apsaaa

Bsaumogneiictue 3apsaaoB. 3akoH Kynona

DneKTpUUECcKoe oJie. Hanpsxénaocts
JJIIEKTPUYECKOTO T1OJIA. [TpuHIMn
CYIIEpPIIO3ULIH. JInnuun HaIpPSHKEHHOCTH

QJICKTPUYECKOIO ITOJIA

Pabota cHa  ANEKTPOCTATHYECKOTO  TOJIS.

Ilorenuuan. Pa3HOCTEL ITOTEHIINAIOB

HpOBO}IHI/IKI/I U JUDJICKTPUKH B ITOCTOSHHOM

NEKTpUYEeCKOM  moje.  Jlusnekrpuueckas
MIPOHULIAEMOCTb
DIIEKTPOEMKOCTb. Konpnencarop.

9HCKTpOéMKOCTb IIJIOCKOT'O KOHACHCATOpA.



4.2

4.1.9

4.1.10

DHeprust 3apsHKEHHOTO KOHICHCATopa

TexHuueckue  yCTpOMCTBAa:  JJIEKTPOCKOIL,
IEKTPOMETP, IEKTPOCTATUYECKAs  3allIMTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYHHBII IPUHTEP

[IpaxkTrueckue paboThI. H3mepenue

3J'ICKTpOéMKOCTI/I KOHACHCAaTopa

OCTOSIHHBIN JIIEKTPUUYECKHWM TOK. TOKU B PASJIMYHBIX

421

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4211

CPEJIAX

Ycenosus CyII€CTBOBAHUA ITOCTOAHHOI'O
QJICKTPHUYCCKOI'0O TOKA. HUcrounnku toka. Cuna

ToKa. [IoCTOSHHEBIN TOK
Hanpsixenue. 3akon Oma it yyacTka Henu

:‘)JICKTpI/I‘IeCKOG COIIPOTUBJICHUC. VinensHOE

COIIPOTHBIICHHE BEIIECTBA
[NocnenoBarensHOE, napajuiebHOe,
CMEIIaHHOE COSANHEHHE MTPOBOIHUKOB

PaGora snexTpuueckoro Toka. 3akoH Jlxoyms —
Jlenna

MOoOUIIHOCTB 3JEKTPUYECKOTO TOKA
anekTponaBuxkyinas cuia (mamee — IC) u
BHYTPCHHEE COIMPOTHBIICHUE HWCTOYHUKA TOKA.
3akoH Owma gns  TONMHOW — (3aMKHYTOI)

anekTpudeckoi nenu. Koporkoe 3ambikaHue

OneKTpoHHAas MIPOBOJIUMOCTh TBEPBIX
METaJNIOB.  3aBUCHUMOCTb  COIPOTHBIICHHUS
MeTaJJIoB oT TEeMIIEpaTypHl.
CBepxnpoBoAMMOCTb

OnexTpuueckuidi TOK B Bakyyme. CBolicTBa

JJEKTPOHHBIX TyYKOB

[TonynpoBogauku. CoOCTBEHHAss W TPUMECHAas
MPOBOJUMOCTh  MOJYIPOBOAHUKOB. (CBOMCTBA

p-n nepexoxa. [lomynpoBogHIKOBBIE TPUOOPHI

OJIEKTPUYECKU  TOK B DIEKTPOJUTAX.



11 KJIACC

Kon
paszjiena

4

4.3

4.2.12

4.2.13

4.2.14

Koanpoepsiemoro 31emMeHnTa

DNEKTPONUTHYECKAsS JUCCOIHALINSL.

DNEeKTpOoIIn3

DNeKTpUYeCKuit TOK B rasax.
CaMOCTOITEIbHBIA U HECAMOCTOSTEILHEIN
paspsan. Paznuunble THIBI CaMOCTOSITEIBHOTO

pazpsaa. Momuust. [1nazma

Texanuueckue YCTpOICTBA: aMIiepMeTp,
BOJIBTMETpP,  PEOCTar, HCTOYHUKU  TOKa,
ANIEKTPOHArpeBaTEIbHbBIC npuOopHI,

AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COIIPOTHUBIICHHUS, BaKyyMHBIi JMOJ,
TEPMHUCTOPBI u (doTope3ncTopsl,

HOJ'IyrIpOBOI[HHKOBLIﬁ Ao, ralbBaHHUKa

IIpaktuueckue padoTHI. N3yuenue
CMEIIIaHHOTO COEIMHEHNUS PE3UCTOPOB.

N3smepenne DJIC wuCTOUHMKA TOKa M €rO
BHYTpPEHHEro comnpotuBienus. HaOmronenue

QJICKTPOJIN3a

HpOBepﬂeMue JEMEHTHBI COACPKAHUA

SJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. QJIEKTPOMATI'HUTHA A MHAYKIONA

43.1

4.3.2

4.3.3

IlocTtossHHBIE MarHuTbl. B3auMopnelicTBue

IIOCTOSTHHBIX MaroHuToB

MaruuTtHOoe TIone. BekTop MarHuTHOH
WHIYKLUH. [Ipunimn CYNEPIO3ULINU.
Jluanm wmarnutHOM wHAYKIMU. KapTtuHa
JINHUHU MarHUTHOM  HMHAYKUWH OoJIsA

IIOCTOAHHBIX MAarHuTOB

MarautHoe moe IMPOBOAHHKA C TOKOM.

KapTI/IHa JIMHUM TI0JIS AJIMHHOTO TpsAMOTO



5.1

43.4

435

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

43.11

4.3.12

4.3.13

4.3.14

4.3.15

MPOBOJHUKA H 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KAaTyIIKKU C TOKOM. OTmbIT
Opcrena. B3auMopaeicTBue MpoOBOAHUKOB C

TOKOM
Cuna Amnepa, €€ MOy/ b U HallpaBJICHUE

Cuia Jlopenua, e€ Moay/Ib U HalpaBieHUE.
JIBrokeHue  3apsOKCHHOM — 4acTUIbl B
OJTHOPOJTHOM MarHuTHOM Tmonie. PaOora

cuiibl JIopeHna
SIBneHue 3MeKTPOMarHuTHOM MHYKIUU
[ToTok BekTOpa MArHUTHON UHAYKIIMU

OJ1C uHayKIMHU. 3aKOH 3JIEKTPOMAarHUTHOU
unaykuuu Papanes

BuxpeBoe osnekrpuueckoe mnone. IIC
WHAYKIIMA B TIPOBOJHHUKE, JBMDKYIEMCS
NOCTYNAaTeIbHO B OJHOPOJHOM MAarHUTHOM

noJie

[IpaBuio Jlenna

NHayKTUBHOCTB. SIBIE€HHWE CaMOWHIYKIIUU.
O/1C camonHayKIMU

DOHeprusi MarHUTHOTO IO KaTylmIKh C

TOKOM
3JICKTp0MaFHI/ITHOe II0JIC

Texauueckue yCTpOﬁCTBaZ IOCTOSAHHBIC
MAarHurThbl, SJICKTPOMAarHuThl,
QJICKTPOABHUTATCIIb, YCKOpUTECIIN

OJIEMCHTAPHBIX YaCTHL, MHAYKIIMOHHAA I1€Yb

[IpakTnueckue paboThL. N3yuenue
MarHUTHOTO TIOJII KAaTylIKu C  TOKOM.
UccnenoBanme  nelicTBHSA  HOCTOSHHOTO
MarHuTa Ha paMKy ¢ Tokom. MccrnenoBanue

SABJIICHUA BHGKTPOMaFHHTHOﬁ HHAYKIOUH

KOJIEGAHUMA 1 BOJIHbI

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHM A



5.11

5.1.2

5.1.3

5.14

5.15

5.16

5.1.7

518

5.1.9

5.1.10

Konebarensuas cHUCTEMA. CB0OOIHEIE
koneOanusi. ['apMoHMUeckue KoyieOaHUs.
[lepuon, wdacrtora, ammautyna u ¢asza

KoJIeOaHMit
IIpyxuHHBI MadATHUK. Maremarndeckui
MasiTHUK
VYpaBHEHHE TapMOHHUYECKUX KOJICOaHMIA.
Kunemarunueckoe u JUHAMUYECKOE

OITHCaHHE KOJIEOATEILHOTO JABUMOKCHU A

[IpeBpamienue SHEPTHU npu
FapMOHUYECKHUX KOJIEOaHUSX. Casi3b
aAMILTUTY/IbI KoJIeOaHui UCXOIHOU

BEJIMUMHBl C aMIUIUTYyJaMu KosieOaHuil eé

CKOPOCTU U YCKOPCHU

KoneGarenpubiii  koHTyp.  CBOOOIHBIE
ANIEKTPOMAarHUTHBIC KOJIeOaHMsI B
UCATBHOM  KOJIeOaTeIbHOM  KOHTYpe.
AHasoruss  MEXJy MEXaHHYEeCKUMH U
ANIEKTPOMATrHUTHBIMA KOJICOQHMSIMH.

®opmyna Tomcona

3aKkoH COXpaHCHHUA SHCPIrun B HUACAIIBHOM

KoJiebareIbHOM KOHTYpe

BoiHyKeHHbIE MeXaHHUYeCcKHe KoyieOaHus.

Pesonanc. Pesonancuas KpHUBasl.
BrIHyX1€eHHBIE JIEKTPOMAarHUTHBIE
KoJie0aHMsl.

IlepeMeHHBIT  TOK. CunyconanbHbII

IIEPEMEHHBIN TOK.

MomHoCTb IIEPEMEHHOTO TOKA.
AMIUIUTYJHOE U JEHUCTBYIOIIEE 3HAYECHUE
CUJIBI TOKA Y HANPSIKEHUS

Tpanchopmarop. IlpousBoactBo, nepenada
U 1oTpeOJIeHHE 3JIEKTPUYECKONH HSHEPIrUH.
OKOJIOTUYECKNE PUCKH TIIPU IPOU3BOJCTBE

AIEKTPUYECKON SHEPIum. Kynsrypa



5.2

5.1.11

5.1.12

HUCITIOJIb30BaHUA OJICKTPOSHEPTHUN B

HOBCEIHEBHON KU3HU

Texnuyeckne ycTpoiicTBa: ceiicmorpad,
AEKTPUICCKHIA 3BOHOK, JIMHUN

QJICKTpPOIICpCaau

ITpakTuueckue pabotel. Mccnenosanue
3aBUCUMOCTH Iepuoja MajblX KoJeOaHui
rpy3a Ha HUTH OT JJIMHBl HUTU U MAacchl
rpy3a. MccnenoBanue nepeMeHHOro Toka B
LHEeNM U3 I0CIEJOBAaTEIbHO COCAMHEHHBIX

KOHACHCATOPA, KaTYIIKHU U PE3UCTOpa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521

5.2.2

5.2.3

5.24

525

5.2.6

5.2.7

Mexanunueckue BOJIHBI, YCIIOBUS
pacupoctpanenus.  Ilepuoa.  CkopocTb
pactpocTpaHeHusi ¥ JUIMHA  BOJIHBI.

HOHepe‘IHLIC " IIPOAOJIbHBIC BOJIHBI

Wutepdepenius u Tudpakuus

MEXaHUYCCKUX BOJIH

3Byk. CkopocTh 3ByKa. [ pOMKOCTBH 3BYKa.

Bricota Tona. TemOp 3Byka

OJEKTPOMAarHUTHBIE  BOJIHBL.  YCIIOBUSA
W3JIy4eHUsI  DJIEKTPOMAarHUTHBIX  BOJIH.
B3anmMHuas opueHranus BektopoB E, Bu v B

JIEKTPOMarHUTHOM BOJIHE B BAKyyMe

CaoiicTBa IEKTPOMArHUTHBIX BOJIH:
OTpak€HHE, TPEIOMIIEHHE, TOJsApU3aLys,
mudpakius, uHTeppepeHius. CKopocTb
JIEKTPOMArHUTHBIX BOJIH

lkana ANIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHnE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

[IpuHIMOBI PAagUOCBA3M U TEJIEBUACHUS.
Paguonoxarus. DJEeKTpOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH CpeIbl



5.3

5.2.8

53.1

5.3.2

5.3.3

5.34

5.35

5.3.6

5.3.7

5.3.8

5.3.9

TexHHu4eckre yCTpPOMCTBA: MY3bIKAIbHBIE
HHCTPYMEHTEI, YIBTpa3ByKOBas
JMarHOCTHKA B TEXHUKE U MEIUIMHE, paiap,
panuoONpUEMHUK,  TEJIEBU30pP, AaHTEHHA,

tenedon, CBU-neun
OIITUKA

[IpsiMonuHeHOE paclpoCTpaHEHHE CBETA B
OIHOpOAHOM cpene. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHbl OTPaKEHUs
cBeta. IlocrpoeHne M300pakeHU B TIOCKOM
3epKaje

[Ipenomnenue cBera. 3aKOHbBI NPENTOMIICHUS
cBeTa. AOCOIOTHBIH MoKa3arelb

IMPCIIOMIICHUA

[TomHoe BHyTpeHHee otpaxenue. [IpenenbHbIit

YroJi IOJJHOIO BHYTPCHHETO OTPaKCHUA

Hucnepcus cera. ClIOXKHBIN cocTaB 6€710ro

cBera. [Iger

Cobuparoliiue W paccewBarONINe JHH3BI.
Tonkass mmH3a. DOKyCHOE pacCTOSHUE W
ONTHYECKast CWJla  TOHKOH  JIMH3BL
[TocTtpoenue m300pakeHU B COOMPAIOIINX
U paccenBaroIMX TuH3ax. Popmyna TOHKON

JIMH3BI. YBEJIWYEHHUE, TaBaeMOe JIMH30H

[Ipenenbl MPUMEHNMOCTH T€OMETPUUYECKON

OIITUKHU

WNurepdepennuss  csera.  KorepeHTHbIe
HACTOYHUKH. Ycenosus HaOII0eHNS
MaKCUMYMOB 51 MHUHHMYMOB B
UHTep(PEPEHIIMOHHONH KapTUHE OT JIBYX

CI/IH(baSHBIX KOT'€PCHTHBIX HCTOYHHUKOB

Judpakmms cBeTa. Hudpakaronnas
pemérka. YcinoBue HaOMIOACHUS TJIaBHBIX
MaKCHMYMOB npu naJIcHUH

MOHOXPOMAaTH4YC€CKOT'O CBCTa Ha



7.1

T (HPAKIIMOHHYIO PEIIETKY
5.3.10 [Tomstpusarus cBera

TexHuueckue yCTpPOWCTBA: OUKH, JIyIa,

¢doroanmapar, NPOCKIMOHHBIA  ammapar,

>34 MUKPOCKOII, TeJIECKOII, BOJIOKOHHAsI ONTHKA,
T(paKIMOHHAS PEHIETKA, MOISPOU
[IpakTrueckue paboThI. N3mepenue

5310 nokaszarensi npenomiienus. MccrnenoBanue

CBOWCTB M300paKeHUM B JINH3AX.

HabGnronenue nucrnepcuu cBeTa
SOJIEMEHTbI CHEHHAHBHOﬂ TEOPUM OTHOCHUTEJIBHOCTHU

I'paHUIBI  TPUMEHUMOCTH  KJIACCHUYECKOM

MEXaHUKH. [TocTynarsl TEeopuun
6.1 OTHOCHUTEILHOCTH: MHBAPUAHTHOCTH MOIYIIS

CKOPOCTH CBE€Ta B BaKyyMmMe, HpPUHLHUI

OTHOCHUTEIIbHOCTU DUHIITEHA

OTHOCHTETHLHOCTH OTHOBPEMEHHOCTH.
02 3amMe/ieHre BPEMEHH U COKPAIIEHUE JITTHHBI
6.3 DHeprus U UMMYIbC CBOOOIHOM YaCTHIIBI

CBsi3b Macchl C DHEpPrHe U HMITYIbCOM
6.4 CBOOOJHOM  yacTULIBl. DHEpPrust IOKOs

CBOOOTHOM YaCTHIIBI

KBAHTOBAS ®13UKA
SJIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyna [Inanka cBsizu >HEPTUU
7.11 ¢oroHa C ero 4YactoTo. OHeprus W

uMIyibC GpoToHa

OtkpeiTHe U uccienoBanue Gotodrddexra.
7.1.2 OnbIThI AT Cronerosa. 3aKoHbI

dbotorpdexra

VYpaBHeHnue DiHmTeHa 118 HoTodrdPdekra.

7.1.3
«Kpacnas rpanuna» gotosddexra

7.1.4 Jasnenwne cBera. Onbitel [1.H. JIeOenena

7.1.5 XUMHYECKOE NEeHCTBUE CBETA



7.2

7.3

7.1.6

7.2.1

7.2.2

7.2.3

7.24

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

TexHuyeckne ycTpoHcTBa: (HOTOIIEMEHT,
¢doronaryuk, COJIHEYHast Oarapes,

CBETOIHOI

CTPOEHHUE ATOMA

Mogzenas atroma TomcoHa. OIBITEI
Pesepdopaa nmo uccienoBaHuio CTPOCHUS

aromMma. HJ'IaHCTapHaSI MOJCJIb aToMa

[Toctynarsl bopa. N3nyuenne u
nomoneHue (OTOHOB NpHU MEPEXOAE aroma
C OJIHOTO YPOBHSI SHEPIruu Ha Apyroil. Bunbl
crekTpoB. CHeKkTp ypOBHEH SHEpPruM aroma
BOZIOpOAA

BooHoBrle cBoMcTBa 4actuil. BomHBI ne
bpoiiss. KopnyckynsapHo-BoIHOBOM
nyanu3Mm.  Jludpakuus  9JIEKTPOHOB  Ha
KpucTajiax

CHOHTaHHOE W BBIHYXIEHHOE H3JIy4YEHHE.
VYeTpoiicTBO U npUHIUT padOTHI Ja3zepa
TexHH4ecKkre YCTPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CMEKTPOCKOM), Ja3ep, KBaHTOBBIN
KOMIIBIOTEP

[IpakTnueckne  pabGorsl.  HaGmronenue

JINHENYaTOro CIICKTpa

ATOMHOE A1PO

Metoabl Ha6J'IIO,Z[eHI/I}I U PErucTpanuunu

QJICMCHTAPHBIX YaCTHUIL]

OTkppiTHE  pPAAMOAKTUBHOCTH.  OMBITHI
Pezeppopna mo ompeneneHuto  cocrtaBa
panMoakTuBHOTO  m3nmydeHus.  CBoiicTBa
anbda-, O6era-, raMma-u3nydeHus. BrnusHue
PaIMOAKTUBHOCTH HA KUBBIC OPTaHU3MBI

OTtkpsITHE IIPOTOHA u HEUTpOHA.
Hyxnonnass monens sapa leiizenOepra —

WBanenko. 3apsn simpa. MaccoBoe 4ucio



7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

8.4

8.5

anpa. M3otornbl

Anbda-pacna. DIIEeKTPOHHBIN u
IIO3UTPOHHBIN Oera-pacma. ["ammMma-
U3IIy4eHHUe. 3aKOH PaJuOaKTUBHOIO pacnana
OHeprus CBA3M HYKJIOHOB B szpe. SnepHbie
cwibl. [ledekt Macchl siapa

Snepusle peakuuu. [leneHue u CUHTES saep
Snepusiii peaktop. TepmosiaepHslid CUHTES.
[IpobnemMbl W MEPCHEKTUBBI  SAECPHON
SHEPreTUKU.  ODKOJOTUYECKUE  ACHEKThI

SIIEPHON PHEPTETUKH

DneMeHTapHbIe YaCTHUILIbIL. OTtkpbITHE
MO3UTPOHA. dyHIaMEHTaIbHbIC
B3aMMOJENCTBUA

TexHuyeckue  yCTpPOMCTBA:  JTO3UMETP,
KaMepa BuibcoHa, sAnepHBII  peakTop,

aroMHas 6oMOa

IIpaktnyeckne pabotel.  McciaenoBanue

TPEKOB YacTHUIl (110 TOTOBBIM (hoTorpadusim)

SJIEMEHTBI ACTPODPU3NKU

Bun 3Bé3gnoro Heba. Co3Be3nus, spKHe

3Bé3}IBI, IIJTaHETHI, UX BUIUMOC JIBUXXCHUC

Comneunasg cucrema. IlnaHeTel 3eMHOI
TpyIIIbL. IImaneTsI-THTAHTEL B UX CITYTHUKH,
KapJIMKOBBIC IIJTAHCTHI. Marsle TCI1a

CoTHEYHOU CUCTEMBI

Connane, ¢Qorochepa wu  armocdepa.

ConHevHast akKTUBHOCTh
Hcrounuk sneprun ConHua u 3831

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, paalyc, TEMIEpATypa, UX
B3aUMOCB:3b. JlMarpaMMa «CIIEKTpaJIbHBINA
KJIaCC — CBETUMOCTBY». 3BE3NbI IDJIaBHOU

TOCJICA0BATCIIbHOCTHU. 3aBHCHMOCTh «Macca —



8.6

8.7

8.8

8.9

8.10

CBETUMOCTDY INIE: 3BE3] JIaBHOM

TOCJICA0BATCIIBHOCTHU

Buytpennee CTpOCHHE 3BE3I.

COBpeMeHHBIe MPEACTABICHUSA O IPOUCXOKICHUN
1 3BOJIFOIIMHA COJIHLIa U 3BE3. OTanbl KA3HU

3BE3

Muneunbii  Ilyte — Hama ['amakTuka.
CnupanbHast CTPYKTypa lNanakTuky,
pacnpeneneHue 3BE31, raza W IbUIH.
[lonoxxenue wu  nBuxenne ConHua B
lamaktuke. Ilmockas w  cdepudeckas

MOJCUCTEMEI | allakTUKHU

Tunel  ramaktuk. PaguorajakTWku U

KBazapbl. UEpHBIE ABIPHI B AAPAX TaJaKTUK

Bcenennas.  Pacummpenue — BceneHHOM.
3akon Xa0O0ma. PasOeranume rajgaKkTHK.
Bo3pact u pammyc Bcenennoi, Teopus
bonmpmoro  B3peiBa. Mopens  «ropsyen

Bcenennoi». PenukroBoe n3nydeHue
Macmirabnas  crpykrypa — BcenenHoil.

Meraranaktuka. Hepeménnble mpobiaembl

aCTPOHOMHUU



YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

YyeOHUK
METOIUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA

MCTOI[I/I‘ICCKI/IG PEKOMCHOAIN N

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Marepuansl oubmuotexu [JOK






