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HOACHUTEJBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHUM K pe3yibTaTaM
OCBOCHHMSI OCHOBHOHM 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke c¢ yué€roMm denepaibHON paboueil MporpaMMbl BOCIHTAHUS U
KOHIIENINK TpernofaBaHus ydeOHoro npeamera «dDusnka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peaAU3yIOIMUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydarommxcs 10-11 kimaccoB mpu
oOyueHnu ux ¢u3uKe Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-ACSATEIbHOCTHOIO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTaM
OoOy4eHHs, a TaKXKE YUYUTHIBAET HEOOXOJMMOCTb PEATU3aAlMU MEXKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeaMeTraMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETM M3Y4YeHUs] (PM3MKM HA YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3HKHU: JIUYHOCTHBIE,
MeTanpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rke BKIFOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHl OCBOCHUS Kypca (PU3NKU HAa 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue ydeOHOTO mpenmera « Pu3nkay 1o rojgam oOy4eHHs.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro mpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAaJ B CHCTEMY
3HaHMI 00 okpy:karomiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (pU3MYeCcCKre 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3y4aeMbIX XHWMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir u actpoHomueid. Mcmonp3oBaHME W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeleNsieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIyYEHHUS! HOBBIX MAaTe€pHaloB C 3a/laHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne ¢Pu3MKM BHOCHT OCHOBHOW BKJIAJ B (OpMHUpOBAaHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydaromwmxcs, B (HOPMUPOBAHHE yMEHUN TPUMEHSTh
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU€OHBIX HCCIIeI0BaHUMN.

B ocHoBy Kkypca ¢u3MKM MJis YpOBHS CpeAaHEero oOuiero oOpa3oBaHUs
MOJIOKEH PAIl HUJeW, KOTOPhlE MOXHO paccMaTpuBaThb KakK HPUHIUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HMKU
o0ObeaMHEH BOKpYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUS
bu3ukn ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKXe OO0CYXIACHHS
npo6JieM palOHAIBHOTO MPUPOIONIOIB30BAHMS U SKOJIOTMUECKO 0€30MacHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMUCAHUS €CTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0JI B Kypce (DM3UKU pean3yeTcsl Mpexie
BCEro 3a CUET OpraHu3alldd SKCIEPUMEHTANBHOU NESITEIbHOCTH O00YYaroIIMXCH.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — DOTO HWCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YUYEHHUYECKUX
MpaKkTUYECKUX padoT. BhigeneHne B yKa3aHHOM MepeyHe JabopaTOpHBIX padoT,
IPOBOJMMBIX JJIE KOHTPOJS M  OLIEHKH, OCYIIECTBIAETCS y4YaCTHUKaAMU
0o0pa30BaTeNpHOrO IMpoliecca HCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »>TomM obecrmieumBaeTcs  OBJIAJICHHUE
OOyYaroIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHbIE W3MEpPEHHUs, HCCIIEOBAaHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amay. [Ipu 3TOM M1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJIAIOTCS 33Ja4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIIbIO, TTO3BOJISIFOIIUE TPUMEHSTh U3YyUYEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO paslena Kypca, Tak M UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. [l KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAIOIICH
XKU3HHU, TpeOyromue BbhIOOpa (U3MYECKON MOJENU IS CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHUYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha yPOBHE CpeHEro 00111ero 00pa3oBaHus TOJKEH U3y4aThCsl B yCIOBUSIX
NpeAMETHOr0 KaOuHeTa (U3HKU WIA B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe OOOpyJOBaHUE [Ji1 BBHITIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (U3NKE YUCHHUECKHX MPAKTHUYCCKUX padOT U IEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OPMHUPYETCI B COOTBETCTBUHM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MIEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
UCCJICMOBAHMUSI  M3Y4YaeMbIX SBICHHA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHUI.

JlabopaTopHoe 00OpynOBaHME JII YUYEHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTAa Ha JBYyX oOOydJamomuxcs. TeMaTH4ecKHe KOMIUIEKTHI
7a00paToOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMH U3y4Y€HUSI PU3UKHU B 00LIEM O0OPA30BAHUHU SIBIISIFOTCSA:

e (dopMupoBaHHE HWHTEpeca W CTPEMJICHHS OOYYarOIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTyIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
UCCIIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOUTUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa HW3y4YCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUN OOBSCHATH SBICHUSA C HCIHOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpenCTaBICHUNA O poiM (PU3MKHU IJI Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHUeM CIEeIyIOMNX 3a7ad B

nporecce u3yueHus Kypca GU3NKN Ha ypOBHE CPEHEro 00I1Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEMbl  3HaHUKH 00  oO0mux  (QuU3HUECKHX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpPHYIO  (DM3HMKY, JJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HMKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TNPUMEHATH TEOPETUYECKUE 3HAHMUS IS
oOBbsicCHeHUs (PU3WYECKUX SBICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3anue (GU3NYECKON MOJEINH, aIeKBaTHON YCIOBHSIM 3a/1a4U;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHLHOTO IUIAHUPOBAHUS U TMPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEAENCHNS IOCTOBEPHOCTH OTYyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIsI Pa3BUTHUSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzydenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 134 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeNEJ0), B
11 xmacce — 66 yacoB (2 yaca B HEJETIO).

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT JTa0OPATOPHBIX pPabOT U OMBITOB € YYETOM MHIUBHUIYaTbHBIX
O0COOCHHOCTEHN 00yJarouXCsl.



COIAEPKXAHUE OBYUYEHUA

10 KUIACC
Paznen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

®dusnka — Hayka O mpupone. HayuHble METOIbl MO3HAHMS OKPY>KAIOIIErO
Mupa. Ponb 3KcliepuMeHTa YW TEOPUUM B MPOLECCE TO3HAHUS MPUPOJBIL.
OKcnepuMeHT B (U3HKE.

MonenupoBanue (pU3MYECKUX SIBJICHUNM M TpouieccoB. HayuHbie TuUmoresbl.
duznyeckre 3aKOHBI U TeOpUH. ['paHuIbl NPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mMecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B IPAKTUYECKON JIEATEIIBHOCTH JIFOCH.

Jlemoncmpayuu

AHasiloroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JTATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, MX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMelIeHnil U CI0KeHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkKeHUe. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepEeMElICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHHe. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TTEpEayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeoOpa3zoBanne TBUIKEHUI C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne nBwkeHUs Tena, OPOMIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaieHHUs.

Hamnpapienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.



Yuenuueckuii saxcnepumenm, nabopamopmuvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIBIO ONPEAEICHUS] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MNYTSIMHU, MPOUACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHM IPU PaBHOYCKOPEHHOM
JBM)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHnne nBUKEHUs IapUKa B BI3KOU KUJIKOCTH.

N3yuenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbld  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropoiut 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3aKkoH HproTOHA JU1s1 MaTepUaIbHBIX TOUYEK.

3akoH BcemupHoro taroreHus. Cuia Tskectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEHUS U cuiia TpeHus nokosd. KoaddumueHt tpenus.
Cuita conpOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHIKEHHE a0COJIFOTHO TBEPIOrO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOAUIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJAECHCTBYIOIIUX TE.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenenoBanne 3aBUCMMOCTH CWIJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.



HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonsl coxpaneHus é mexaHuxe

NMmnynbc MatepuaibHOM TOUKHM (Teia), CHUCTEeMbl MaTEpPHAIbHBIX TOYEK.
NMnysbe cUlbl U1 U3MEHEHHE HMMITYJIbCA TENAa. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ota cuiibl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrUsl. [ToTeHunanbHas SHEPTHs YIpPYro
nepopMupoBaHHo  TipykuHBI.  [loTeHuManbHAast  SHEprus Tejla  BOJIM3HU
MTOBEPXHOCTH 3€MJIH.

[loTeHnuanbHple U HEMOTEHUUANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBHKEHUE.

[Tepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

N3yuenue abCOMIOTHO HEYNPYTOro yjaapa C MOMOIIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue CBsi3M pabOThI CUJIBI ¢ UBMEHEHUEM MEXAHUYECKOW DHEPTUU
TeJla Ha MIPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Pa3znen 3. MoJsiekyasipHas pu3uKa 1 TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW T€OPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aHMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsl ra3oB, XHUJIKOCTEH U
TBEPJBIX TEI U OOBSCHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemecTBa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOM HSHEpPruu TEIUIOBOrO JBMKEHMS dactul] rasa. lllkana



temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omponiecchl B UaCalbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckre yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnpeiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WILTIOCTPpUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/a.

OnbITE, WUIIOCTPUPYIOIIME YpaBHEHHWE COCTOSHHS UJCATBHOTO Trasa,
H30IPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUN
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

Tepmonunamuueckass cucrema. BHYTpEeHHsASI 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U coco0bI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrOo  Ta3a.  Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpEaaye.

[lonatue 00 aamabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHU K u3orpoleccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmMoauHamuku. HeoOpaTuMocTh Mpo1ieccoB B MPUpPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIUJIOBBIX  MaIlWH.
[IpeobpazoBanusi ’HEpPrUM B TEIIOBBIX MamuHax. KosdduiuueHT mnose3Horo
nevctBus TtemioBoil mamuHbl. [Hukn KapHo u ero kosdduumeHT mnojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3meHeHne BHYTpPEHHEH HSHEPruy Tejla MPH COBEPIICHUHM PAaOOTHI: BBUICT
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXKATOTO BO3MyXa, HarpeBaHue 3(dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHue BHYyTpEeHHEH SHEpTruu (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OnplT Mo anuabaTHOMY paCIIUPEHHIO0 Bo3ayxa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3MmepeHne yaenbHOl TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanun eewyecmea. Dazoevie nepexoonl

[TapooOpa3zoBanue u KoHJeHcalus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPbl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
kpuctamoB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenune wu
KpUCTaJUTM3aIus. Y IeJapHasl TerioTa miasienus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJTYUYECHHUS] COBPEMEHHBIX MaTEpHUaJIOB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenre 0THOCUTEILHON BIaKHOCTU BO3AyXa.

Paznen 4. JaekTpoguHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpuzauus Tel. ODJEKTpUYeCKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3€KTPUYECKU 3apsi.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3yieKTpuyeckoro mnois. IIpuHiun
CYHEPHO3ULIUNA HJNEKTPUUYECKUX Tojeil. JIMHUM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.



PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM W AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHAEHCATOopAa.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3aumopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTuyecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSTHUSI MEXKAY HUMHU U JUAJIEKTPUYECKONU IPOHNULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii saxcnepumenm, nabopamopmusvie pabomul

N3mepeHne 31eKTpOoEMKOCTH KOHIEHCATOPA.

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

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMUS SJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MommHOCT
AIIEKTPUYECKOTO TOKA.

DJIEKTPOJBUXKYILAsI CUJa U BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3axoH Oma a1 OJTHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. Kopotkoe 3aMmbIkaHue.

OJIEKTpOHHAass  MPOBOAMUMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpuYeCKnid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpoBOIHUKHY. CobcTBeHHas U IIpUMECHast IIPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [1onynpoBoHUKOBBIE TPUOOPHI.

OneKkTpuyecknuid TOK B  pacTBOpax M  paciuiaBaXx  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.



TexHHuYecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HWCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTEIbHbBIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OIYIPOBOJIHUKOBBIN 1IN0/, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMIUHAPHUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIONIA/IM TIOTIEPEYHOT0 CEUEHUs U MaTepuaIa.

CMeniaHHOE COETUHEHHUE TPOBOJHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONMPOTUBJIEHUSI METAJNIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

W ckpoBoit paspsii ¥ IPOBOJIMMOCTB BO3LyXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYILEH CHIIBI UCTOYHHWKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHble CBS3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsETCS C
y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OuMoN0THY, XUMHUH, reorpadvu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUHM, JHUHEWHas (QyHKUu,
napaboia, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KUBOW mpupoje, auddys3usi, ocMoc,
TEII00OMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpEIayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUIAKOCTEH WU
ra3oB, JJICKTPUUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJIMTUYECKAS UCCOLUALMA,
rajbBaHUKA.

l'eocpagpus: BaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.



Texnonoeus.: npeoOpa30BaHUE IBUKEHUN C HCIOJNIb30BAHUEM MEXaHU3MOB,
Y4ET TpEHMS B TEXHUKE, MOJAIIWITHUKH, HCIOJIb30BAHMWE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYTHE), JBUraTEb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIy4YEHUs] COBPEMEHHBIX MAaTepUaJoB, B TOM YHCIE HAHOMATEPUAIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPOIPUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBaTEIbHbIE puOOpHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC
Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMopaeiicTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM WHAYKUWMH. [IpyHIMO cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuU. KapTuHa NMHUNA MarHUTHON
WHYKIMH T0JIS TOCTOSSHHBIX MarHUTOB.

MarnutHoe TOJI€ MPOBOJHMKA C TOKOM. KapTuHa JHMHUNA WHIYKIUA
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Opcrena. BzanmoaencTsue npoBOJHUKOB C
TOKOM.

Cunia Amnepa, €€ MOyJib U HalpaBJICHUE.

Cuina Jlopenua, €€ MOlyJib U HarpaBlieHUE. J[BUKEHUE 3apsyKEeHHON YaCTHUIbI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHMTHOM
MHAYKUAHW. OJIEKTPOABMXKYIAS CWia HWHAYKIUW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »ieKkTpuyeckoe TmoJie. ODNEKTPOABIKYIIAs Cujla HHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh. fIBJI€HHME CAMOMHIYKIMU. OJICKTPOABWIKYILAS  CHJIA
CaMOUH/TyKIIHH.

DHeprust MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTpONUCTBA W MPAKTHUYECKOE MPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, SJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIAOHHAS 1€Yb.

Llemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JluHUM UHAYKIMYA MarHUTHOTO MOJIA.



B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBneHue IEKTPOMAarHUTHOW HHYKLUU.

[TpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIMH OT CKOPOCTH HU3MEHEHHS
MarHUTHOrO MOTOKA.

SIBneHue CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3yueHne MarHuTHOTO IOJIS1 KaTyIIKH C TOKOM.

HccnenoBanne NeMCTBUSI MOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHble KOJ1€0AHUA

KonebarenpHast cucrtema. CBOOOAHBIE  MEXaHMYECKHE  KOJIcOaHMU.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u (aza KoieOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
SHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUmx KojeOaHUsX. BrIHYX/I€eHHbIE MEXaHHUUECKHE
kosieOanus. Pezonanc. BoiHyKA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUsI.

[lepemennpli TOK. CHHYCOMAAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIPSHKEHUS.

Tpanrcpopmarop. [IponsBoacTBo, mepegadya u MOTpeOICHUE DIECKTPUIECKOMN
DHEPIrUM. DKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE AEKTpodHEprun. KynbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHME: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpOIEpe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTEeMaTHYECKUN MasITHUK).

Halnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Habnronenue pezoHanca.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.



OcuunorpaMMbl (3aBUCHUMOCTU CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu mOCIEIOBATENRHOM COEAWHEHUU PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpHUOa MaJbIX KOJieOaHUI Tpy3a HA HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccrnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEN0BATENbHO
COEAMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHenus. I[lepuon. CkopocTb
pacrpocTpaHeHuss W JJMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNurtepdepenius u nudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CIIOBUS M3JIYYECHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKopocTh dJIEKTPOMATrHUTHBIX BOJIH.

[ITkana 3n€KTpOMArHuTHBIX BOJH. [[prMeEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckne yCTpOMCTBa M MPAKTUUYECKOE IMPUMEHEHUE: MY3bIKaIbHBIC
MHCTPYMEHTHI, YJIbTPA3BYKOBAsl JAMArHOCTHKA B TEXHUKE W MEAULMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHNE TTOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Kone06mroieecs Te10 Kak UCTOYHUK 3BYKa.

HaOGmronenue oTpakeHus U IPEeJIOMIICHHUS] MEXaHUYECKUX BOJIH.

HabGmonenune nuatepdepeHunn u 1uppakiny MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE30HAaHC.

HabGmronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpaKEHHE,
peIoMJICHUE, TOSpU3anus, Tudpakius, “HTephepeH T

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu cBera. ToueyHbId HICTOYHUK CBETA.



OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil Yroa MOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro ceera. LIBerT.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKkas nwH3a. DoKycHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoeHue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckre yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONTMHENHOE pacCIpOCTPAHEHUE, OTPAKEHHE M MPEJIIOMJICHUE CBETa.
OnTtuyeckue mpruodopHkl.

[TonHOE BHYyTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanrie CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronenune natepdepeHIIny CBETA.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHnue cekTpa ¢ MOMOUIBIO IPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBIO AUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabomul

W3MmepeHne nokasaress npeioMJIeHUs CTEKIIa.

HccnenoBanue cBONCTB N300pakKeHU B JIMH3aX.

Habnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crielIHAJIBLHO TEOPUU OTHOCHTEIbHOCTH



['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIICLIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIHHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € PHEPruel U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPTHUS
IIOKOS.

Paznen 7. KBanTtoBasi pusnka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun GOTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OTtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DuHmTeitHa s hotodddexra. «KpacHas rpanuiiar
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oto3(p(HeKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEITHETO (poToaddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[lmanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u mnorjonieHue
(GOTOHOB TpU TEepexo/ie aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIIEKTp YpOBHEU SHEPTUU aTOMa BOAOPO/IA.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynspHO-BOIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopna.

OrnpeneneHue JJIMHBI BOJIHBI Ja3epa.

Habnronenue JIMHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.



Yuenuueckuii saxcnepumenm, nabopamopmuvie padbomul

HaOmnronenue mMHe4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMa-H3ITy4YCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykiionHas monens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.

Anbda-pacnaa. ONEKTpOHHBIH M TO3UTPOHHBIM OeTa-pacnaa. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sAjipe. Snepubie cuibl. Jlepekt Macchl sapa.

S nepHble peakunu. JleneHue u CUHTES sIep.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDA.

TexHuyeckue yCcTpouCcTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgeua 8. diieMeHTBI ACTPOHOMHUM U ACTPOGUIMKH

Otansl pa3BUTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3ausi, spKue 3BE3BI, IUIAHETHI, MX BHJIMMOE
JBUKEHUE.

ConHeyHas cucrtema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHua W 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIEA0BATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IMOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOEHHUE
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Mamaktuka. ITonoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m xBazapbel. UEpHbBIE ABIPHI B sAapax
TaJIAKTHK.



Bcenennas. Pacimupenne Beenennoit. 3akon Xa006sa. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

Macmrabnas crpyktypa Beenennoid. MertaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUS TTOJ0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us CeBEpHOro MOyIIapus U IPKUE 3BE3bI.

HabGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maromiee MOBTOPEHUE

Ponr ¢usuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHHE MHPA, POJIb (PU3UUECKOU TEOPHUH
B (GOpPMHUPOBAaHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHPA, MECTO
(bu3nYECKO KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHble CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIiecTBISIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewIEeHHWE CHUCTEMBl YPAaBHEHUM, TPUTOHOMETPUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
oTpeJIeICHHE TUIOMIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

buonoecusa: »nektpuueckue SBICHUS B JKMBOW MpUpPOJE, KoyieOaTelabHbIC
JIBVKCHUS B KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paavanuy Ha )KUBbIE OpTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.

l'eocpagusa: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KM MArHUTHBIX Py,
dhoToCHEMKA 3eMHOM TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMIICTPSICEHUH.

Texnonoeua: JHMHUM DIEKTpONEpPEnAad, TIEHEPATOpP IIEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,



anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
CoJTHeuHas Oatapesi.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «®Pu3nMka» HA YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbII YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHUS y4eOHOTro npeaMera « Pu3nKa» I0TKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOy4YarolmUXcsi PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IecTBa, pacIIMpeHUE KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKUX TyMaHUCTUUYECKUX U
JIEMOKPATUYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oO0IIecTBa, y4acTBOBATh B CAMOYITPABJICHUH B 00pa30BaTEIbHON OpraHU3allny;

YMEHUE B3aUMOJEHCTBOBATH C COLUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOMU JIESITETbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHHWE K TOCYJIApCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY HayYHOTO TBOPYECTBA,
npUCyIIero pU3nyeckoi HayKe;

S) Tpy10BOr0 BOCIIMTAHMS:



UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOD
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) K0JI0TNYeCKOr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTH JKOJIOTUYECKON KyJIbTYpbl, OCO3HAaHHE TI00aJIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE AEHCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHre ONbITA JEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3yyeHus: (U3UKA  OCYILIECTBISAITh  NPOEKTHYID M MCCIIEOBATEIbCKYIO
NEeATEIbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YU4eOHbIE AeiiCTBUS
ba3oBble JJornyeckue AeMCTBUA:
CaMOCTOSITeTbHO  (DOPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpEAEHATh LEIU ACATEIBHOCTH, 3aJaBaTh MMApPAMETPbl U KPUTEPUU HX
JIOCTHKCHMSI;
BBISIBJISITH ~ 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
bU3NYECKUX SIBICHUSIX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHajIu3a UMEIOITUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIIbHOCTh, OIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieoBare/bCKHe AeiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIKOUYEBBIMU IOHATHUSMM M METOAAMHU
(bu3nYeCcKol HAYKH;
BJIaJIETh HaBBIKAMH YYEOHO-MCCIIEA0BATEIBCKOU U MPOEKTHOU JEATEIIbHOCTH
B 00iactu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOUCKY



METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUAAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHHIO B Pa3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JJaHUH YUE€OHBIX IPOEKTOB B 00JIaCTH (PU3NKH;

BBISIBJISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh [IapaMETPbl U KPUTEPUU PEILICHHUS,;

aHAIM3UPOBAaTh IIOJyYEHHBIE B XOJE PEIICHHsS 3aJaud  pe3yJIbTarThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

yMETh MEPEHOCUTh 3HaHWA 10 (HU3MKE B MIPAKTUYECKYIO O0OJaCTh
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.
Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHUs] WHPOpMauu (U3HUECKOTO COAEpPKaHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIISATh IIOWCK, aHaJIM3,
CUCTEMAaTH3alMI0 U HHTEPIpETalni0 MHPOPMALMU Pa3iIMYHbIX BUAOB U (OpM
IIPE/ICTABIICHHUS];

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh  CPEICTBa  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUI B PELIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3alad  C coOmofeHreM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHusi, TMPaBOBbIX ©  ITUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPX aHUS B Pa3IUYHbIX (opMarax cC
y4€TOM Ha3zHaYeHMsI HTHPOPMAIIUH U LEIEBON ayAUTOPHUH, BHIOMpAsi ONTUMAIIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaIN3alIHU.

KoMMyHHUKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBHUS:

OCYILECTBIIAThH OOIIEHNE HA YpOKax (PM3UKHU U BO BHEYPOUHOU JESATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;



MOHMMATh U KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHCTBUH € Y4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH Ka)KI0ro YjieHa KOJUIEKTHBRA,;

OpUHUMATh 1eJIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BHIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MNOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacrpenensiTh pojid C Y4€TOM MHEHHM YYacCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKJIOTO ydYaCTHHKA KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTb HOBBIE TIPOCKTHI, OLEHMBATh UJEHU C TO3UIMUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHUE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.
PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO NIESITEIBHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MMPAKTUYECKON pabOThl C YUETOM MUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUMH;

J1aBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacHIMPATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPEANOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAMIMH B 00JaCTH
(hU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICMCTBUM U MBICIUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBaHMUI;

WCITIOJIB30BATh MPUEMBI PeIICKCUU ISl OLICHKU CUTYaIliH, BEIOOpa BEPHOTO
pelieHus;

yMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHMUIO;



NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TpPU aHAIU3E pPe3yJIbTaToB
JeSITEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEPIIICHCTBYETCS AMOIIMOHATbHBIH UHTEIICKT, IpeIoJIararoIIni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATIHLHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
OMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOYAIONMICH CTpEMJICHUE K JTOCTIXKCHHIO IETU U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIOMIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATBLHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh UHTEPEC U pa3pemiaTbh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K koniry obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApPTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JEATEIbHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHaibHas TOYKa, MHEPIMAIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MpU pelieHnn PU3NYECKUX 3a/1ay;

pacno3HaBaTh (pU3MUYECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJHMHEWHOE
JBIDKEHUE, CBOOONHOE TMaJeHue TeJ, IBMKEHUE 10 OKPYKHOCTH, WHEPIHS,



B3aumoeicTBue Ten, nuddys3ns, OpOYHOBCKOE NBIKECHHE, CTPOCHUE JKHUIKOCTEH
U TBEP/IBIX TEN, U3MEHEHHE 00BbEMA Tell MPH HArpeBaHUU (OXJIAKICHUH ), TEIIIOBOE
paBHOBEcHE, UCHApeHUe, KOHJEHCAIWs, IJIaBICHUE, KPUCTAJUIM3AIHs, KHUIICHHE,
BJIQYKHOCTh BO3/lyXa, MTOBBIIICHHUE JABJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCyZle, CBSI3b MEXKIYy IapaMeTpaMu COCTOSIHHS Ta3a B HU30Ipolieccax,
AIIEKTPHU3ALIUS TEN, B3aUMOCHCTBHE 3aps/IOB;

OIKCHIBATh MEXAHUYECKOE IBMKCHHE, WCIOJB3Yys (DU3HUECKHE BEITUYHUHBI:
KOOpJIMHATa, MyTh, MNEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprus, MOTEHIMaIbHAs YHEPTUs, MEeXaHUYecKas
paboTa, MexaHMYecKassh MOIIHOCTh; TpPH OINUCAHWW TPABUIBHO TPaKTOBAThH
(bu3MYECKU CMBICT HCIMOJB3YEMBbIX BEIMYWH, WX OOO3HAYEHUS W EIUHHIIBI,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHMHY C JAPYTUMHU
BEJTMYMHAMU;

ONKCHIBaTh W3Y4YEHHBIE TEIUIOBBIE CBOICTBA TE€I M TEIUIOBBIE SBIICHUS,
UCTIONB3Ysl (M3MUECKHE BEIWYHMHBI: JaBJICHHWE Tra3a, TeMIepaTypa, CpeaHss
KUHETUYECKasi SHEPTusi XaOTHYECKOTO IBIKEHHUS MOJIEKYJ, CpPEeIHEKBaJpaTHIHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprus, pabora rasa,
KOA(p(GUIUMEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTess; IpHU ONHUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCIOJIB3YEMbIX BEIUYUH, HX
00O3HAYEHUS W EOUHUIIBI, HAXOIUTh (QOPMYJBI, CBS3BIBAIONIUNE JAHHYIO
bu3NYECKyI0 BETMUUHY C APYTUMHU BEJIHMUHNHAM;

OIKCHIBATh U3yUYEHHBIE DJICKTPUUECKHUE CBOMCTBA BELIECTBA U 3JIEKTPUUECKUE
sBJIeHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKHUI 3apsi,
AIIEKTPUYECKOE T10JIe, HAPSXKEHHOCTD I0JIs, NOTEHLMAN, Pa3HOCTh MMOTEHIIUAJIOB,;
OpU ONHCAHWM TPABWJIBHO TPAKTOBAaTh (DM3MUECKUN CMBICT HCHOIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHHsS] W EIMHHMIIBI; YKa3biBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMH BEIMYMHAMU,

aHaJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBICHMS, UCIONB3YS (PU3NUYECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BCeMUpHOro Tarorenus, I, II u III 3akonsr HeroToHA,
3aKOH COXpaHEHHS MEXaHWYECKOW DJHEPIHH, 3aKOH COXPAaHEHUS HWMITYIIbCa,
NPUHIUAI CYMEPHO3UINN CHUJI, TPUHIIUI PAaBHOMPABHS HHEPIUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, TIa30BbIE
3aKOHbBI, CBSI3b CPEJHEH KMHETHUECKON PHEPIUU TEIUIOBOTO JIBHXKEHUS MOJIEKYJ C
aOCOJIFOTHOUM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3idyaTh CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUA (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIIBI  JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA MX OE30MaCHOTO HCIOJB30BAHUSA B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHMM, MPU 3ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIIOTE3y Y4YeOHOTO DKCIIEPUMEHTa,
coOupaTh YCTAaHOBKY W3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBATH BHIBO/IBI,

OCYUIECTBJISATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHHS U MCIOJIb30BaTh HU3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYSCKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh pe3ybTaThl MOJTYYECHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYHH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
pamMKax y4eOHOTO OSKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyTI0BaHUS;

pemarb pacy€THblEe 3aJauyd C SIBHO 3aJaHHOM (DM3MUYECKOW MOJEINbIO,
UCTIONB3YS (Pr3MUecKrue 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe NIl €€ pelIeHUs, NMPOBOJUTH PAcU€Thl M OLIEHUWBATH PEATbHOCTh
MOJIyYE€HHOT0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pelaTh KaueCTBEHHBIC 33/1a4i: BHICTPANBATh JOTHYECKH HEMPOTUBOPEUHBYIO
IIENIOYKY PACCYXJCHUU C OMOpON Ha HM3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYeCKHEC SABIICHUS,

UCIIONBb30BaTh  MPH  pPEIIEHUH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUU
Y TIPECTABJICHUS YYEOHON M HAy4YHO-MOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTyIaeMyI0 HH(POPMAIINIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpPAIEHUHN C MPUOOPAMH U TEXHUYECKUMHU
YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH CPEAE;



paboTaTh B TpYyIIe C BBIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAIMOHAIBHO pacCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATH JESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIlMsIX, aJICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIEMBI.

K konmy oOyuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Yy 00YUAIOIINXCST YMCHUI:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJOCTHOCTh M €IMHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYCHHBIX (U3HUECKUX MOIEIICH:
TOYCUYHBIN JCKTPUICCKUN 3apsi, JTyd CBETa, TOYCUHBIN UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacrio3HaBaTh (PU3HYECKUE SIBJICHUS (MPOIECCHl) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN W KBAaHTOBOW (DUBHKH: DJICKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBUE
MarHuTOB, JJIGKTPOMArHUTHAas WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsl, SJICKTPOMArHUTHBIE KOJeOaHUsS W
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpPAaHEHUE CBETa, OTPaXKEHUE, MPeTOMIICHUE,
uHTephepeHnusa, audpakuus W TOJIpPU3alUs CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTod3ddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U HCKYCCTBEHHAas
PaO0aKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECKHE, MATrHUTHEIE,
ONTHYECKHE,  DJIEKTPUYCCKYIO  MPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTIONB3YS (DU3UYECKUE BEITMYMHBIL:
IEKTPUUECKUIN 3apsijl, CUja TOKa, JJICKTPUUECKOE HAMPSIKEHHE, DIICKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIDKYIAs CHUJIa, padoTa TOKa,
WHIYKIUS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTUBHOCTH
KaTYIIKA, SHEPTUS DJCKTPUUCCKOTO M MArHUTHOTO IIOJICH, MEPUOJ M YacToTa
KoJeOaHnii B KoyeOaTeTbHOM KOHTYpE, 3apsij W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYECKHMA
CMBIC]I HCIOJb3YEMBIX BEJIMYUH, MX OO0O3HAUEHUS] W EIUHUIbI, YKa3bIBaTh
GbopMymbl, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEITMYMHAMU;

OMHCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBICHUS W TMPOIECCHI, HCIOJB3YS
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMITYJIhC (POTOHA, MEPHO/ TIOTypaciaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICI
UCIIOJB3YEMbIX BEIIMYMH, UX OO0O3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECCHI U SBICHUS, UCIOJIB3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATENHLHOTO U MapasieIbHOTO
COEIMHEHUs MPOBOAHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSAMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE OWHINTEHHa Mg Gororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYyJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4HCIa, MOCTyJarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUS (TpaHHIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIIATh HAMIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuibl JIopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUJIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynHpoBaTh TpobiieMy/3amady M THIOTE3y yYeOHOro OKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIHUpPOBATH BHIBO/IBI,

OCYILECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN N3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYHMH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (DPU3UUECKUX BEJIMYMH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOJII0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEILCKON W TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHON (DU3MYECKOW MOJIENbIO,
UCIOJIB3Ys (PU3UUECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4u
BEIOMPATHh (PU3UYECKYI0O MOJECIb, BBIACIITh (PU3UUECKHE BEIMUUHBI U (POPMYIIHI,



HEOOXOJUMBbIE ISl €€ pellIeHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUUECKON BETMYUHBL;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JOTHYECKH HEMPOTUBOPEUHBYIO
LENOYKY pacCyX JE€HUH C ONOpOH Ha H3YUYCHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U
(duznueckue sBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAYyYHO-IOMYJISIPHOM MH(pOpMALUH, [TOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALUIO;

OOBSCHATh NPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOIh30BAHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHWSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOI0
MOBEJICHUS B OKPYKAKOIIEH CpeIe;

paboTaTh B TpyHme C BBHIMOJIHEHHEM pPA3JIMYHBIX COIUANBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIaJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pPacCMaTpUBaeMOn IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoaunvecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/m Kontposabnbie Ilpaktuueckne (uHppoBbIe)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIEC
pecypcsl
Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
' ABLHAY https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznean 2. MEXAHUKA
bubmuoreka [JOK
2.1 K
HHEMATIIA . https://m.edsoo.ru/7f41bf72
2.2 JnHnamuka 7 1 bubmmorera [TOK
https://m.edsoo.ru/7{41bf72
23 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 ngj;if;;gﬁ};mlbﬂz
Hroro no pazgeny 18

Pasnea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuotexa [JOK
’ TECOPHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OcHoO epMo a 10 1
HOBRT TEPMOAHHAMHIH https:/m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bubmuorexa [JOK
’ ®a3oBbIe IEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 24



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

Paznen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
4.1 1
UeKTpoCTATIKA 0 https:/m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM
Ne ni/mm Kontposabnbie Ilpaktuueckne (uuppoBbIe)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Pazpnen 1. JIEKTPOANHAMUKA
L1 MarauTHoe nosie. DIeKTPOMarHuTHas 1 ) 3 bubmmoreka [JOK
) UHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHU4YeCKHE U JIEKTPOMArHUTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41¢97c
29 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 0) 10 3
e https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIEIIUMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crIeIIUaIbHOM TEOPUHU 4 1 bubnuotexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Paznen 4. KBAHTOBASA ®U3UKA
bubnnorexka [JOK
4.1 DJIeMEHTBHI KBAHTOBOW ONTUKU 6 https://m.edsogm/7f410970
4.2 Crpoenue aToma 4 bubmmorexa [OK

https://m.edsoo.ru/7f41c97¢



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Pa3pesa 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 7 bubmorera [TOK
https://m.edsoo.ru/7f41c97¢c

Wroro no pasaeny 7
Paznen 6. OGOBHIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E:fsjzl/l//lr?::;(sigrou/ff4lc97c
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMOBI

10 KITACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero o01ero odpasoBanusi

JleMOoHCTpUpOBaT, Ha NpUMEpax poJib M MecTo (UMK B
(OpMHUPOBAaHUN COBPEMEHHON HAay4yHOW KapTHUHBI MHUpPA, B Pa3BUTHH
COBPEMEHHOUN TEXHUKH M TE€XHOJIOTUH, B MPAKTUYECKON AEATEILHOCTU
hj {001 (337

10.1

YYHUTHIBATh TPAHUIBI IPUMCHCHHS H3YUSHHBIX (DU3MYECKUX MOJICIICH:
MaTepHuajabHas TOYKa, MHEpUHaJIbHAs CUCTeMa OTCUYé€Ta, aOCOIFOTHO
10.2 TBEPI0€ TEJO, UACAIBHBINA T'a3; MOJAEIN CTPOCHHUS Ta30B, )KUJIKOCTEH U
TBEPABIX TEJ, TOYCUYHBIM DSJCKTPHUCCKHU 3apsa — MPU PEIICHUU
¢bu3nYecKux 3a1aq

Pacno3HnaBaTh ¢uzndeckue sABJICHHUS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 33aKOHOB MEXAaHHWKH, MOJCKYJSIPHO-KHHETHYCCKOW TEOPUHU
CTPOGHHS BeIIecTBa U  JJCKTPOJMHAMUKH: pPaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBHKEHHE, CBOOOJHOE IMaJeHHE
TeJd, JABWKEHHE MO OKPYXHOCTH, HWHEPIHs, B3aHMMOJIEHCTBHUE TEIl;
nuddy3usi, OpPOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX Tel, M3MEHEeHHe o0béMa Ten TpU  HarpeBaHUU
(oxmakieHnu), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHISHCAIUS,
MJaBJI€HUE, KpUCTAJUIM3allus, KWIEHHE, BJIAKHOCTh BO31yXa,
TTOBBIIIICHHUE JTABJICHUS ra3a MPH €ro HarpeBaHWHU B 3aKPBITOM COCYIE,
CBA3b MEXAy IlapaMeTpaMH COCTOSIHHS Ta3a B H30Mpolleccax;
AIIEKTPU3ALHUS TEJN, B3aUMOJACHCTBHE 3apsI0B

10.3

OnuceiBaTh MEXaHMYECKOE [JBIKEHHE, MCIONb3ys (U3HUEcKue
BEJIMYUHBL: KOOPAMHATA, IIyTh, IIEpPEMEIIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tella, CWIa, HMIYJIbC Tella, KHHETHYECKas DHEPIus,
MOTEHIMabHasl OSHEprHs, MeXaHudeckas pabora, MexXaHHW4ecKas
MOIIIHOCTb; IIPYU OMUCAHUH IPABUIBHO TPAKTOBATh (DU3UUECKUNA CMBICI
UCTOJb3YEMBIX BEIWYMH, MX OOO3HAYCHHMs M EIWHUIIBI, HaXOAUTh
(opMyIIbl, CBSI3bIBAIONIME JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU
BEJINYNHAMHU

10.4

OnuceiBaTh H3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE
SBJIGHUS, MCHOJB3Yysl (U3MUECKHE BEJIMYUHBL: JaBJ€HHE Tasa,
TEMIlepaTypa, CpEAHssl KHHETUYECKas DSHEpPrus XaoTHYECKOIOo
JNBW)KEHUS MOJIEKYJ, CpPEIHEKBAJPAaTUYHAsI CKOPOCTh MOJIEKYJI,
KOJMYECTBO  TEIUIOTHI, BHYTpPEHHss dHeprus, paboTta Ta3a,
KO3(Q(UIUEHT TMOJEe3HOro JEHCTBUS TEMJIOBOrO JBUIaTeNs; IpHU
ONMCaHUU MPaBUIILHO TPaKTOBATh ¢buznueckuit CMBICIT
UCHOJIb3YEMBIX BEJIMYMH, MX OOO3HAuY€HUs WM E€AMHMLBI, HaXOAWUTh
(opMyIIbI, CBS3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU
BEJIMYMHAM

10.5

OnuceBaTh HN3YUYCHHBIC OJICKTPUUYCCKUC CBOMCTBA B€OIECTBaA H

10.6
JNEKTPUYECKUE  SIBIICHUs (MPOILECCHI), HCIONb3ys  (pusmdeckue




10.7

10.8

10.9

10.10

BEJINYUHBI: AEKTPUYECKUI 3apsn, JIIEKTPUYECKOE nouie,
HaIpsDKEHHOCTh  ITOJIA, IOTEHLHUAJ, Pa3HOCTb IOTCHLMAJIOB; IIPU
OINMCAaHUH NPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIIOJIB3YEMBIX
BEIMYMH, WX OOO3HAYEHUs U €IUHUIBI; YyKa3blBaTh (OPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMU

aHAIM3UPOBaTh (U3MYECKUE TPOLECChl U  SBJICHUS, HUCIOJIB3YS
¢bu3nyecKkne 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TsAroTeHus, I, 11
u I 3akonsl HprOTOHA, 3aKOH COXpPAHEHHUS MEXAHUYECKOW IHEPTHH,
3aKOH COXpaHEHUsl UMITYJIbCA, MPUHLIUI CYNEPHO3UIIUU CUJI, IPUHIIUIIL
pPaBHOIIpaBUsS HHEPUUAIBHBIX CHUCTEM OTCU€Ta; MOJIEKYJISIPHO-
KMHETHYECKYI0 TEOPUIO CTPOEHHUS BEIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeHE KUHETUYECKON SHEpruu TEIUIOBOIO IBUKEHUS MOJIEKYN C
aOCOJIIOTHOM TEMIIepaTypoil, MEepPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHHUsl >JEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3ToM
pa3nuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE
BBIPQKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIACTH) MPUMEHUMOCTH

OOBACHATH OCHOBHBIC MPUHLUIBI JEHCTBUS MAaIUH, HPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pasziIuyaTh YCJIOBUS HX 0O€30IacHOro
UCIOJIb30BAHUS B IOBCEIHEBHON )KU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIICTIOBAHUIO (PU3UUCCKUX SIBICHUHN U
MIPOIIECCOB C MCIIOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPCHHIA, TIPH
3ToM (QopMyIUpOBaTh MpoOiieMy (3adady) U THUNOTE3Y Y4eOHOTro
OKCIEpUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TPEAJIONKECHHOTO
000pyI0BaHUsl, TIPOBOAUTH OTBIT U (POPMYITHPOBATH BHIBOIBI

OcyIecTBIATh TpsAMbIE W KOCBCHHBIC W3MEPEHHS (DU3MUECKHX

BCJINYHH, IIPpU 3TOM BI>I6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U
HCITIOJIB30BaTh U3BCCTHHIC METO/IbI OLICHKN HOI‘pGHIHOCTGfI I/I3M€p€HI/II\/'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMH BEJIMYMHAMH C
HCIIOJIb30BAHUEM MPSMBIX WM3MEPEHUH; IPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBAaTh pe3yJbTaThl IOJYyYEHHOW 3aBUCHMOCTH
(¢u3nYecKUX BEIMYUH B BUJE TaOJIUI U TPa(UKOB, J1eaTh BHIBOJIBI IO
pe3yJbTaTaM HCCIeI0BAHUS

10.12

10.13

Cobmoate  mpaBwiia 0€30MacHOro  Tpylda NpU  TNPOBENECHUU
WCCIEeIOBaHU B  paMKax Yy4eOHOTO OKCIIepUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOW M MPOEKTHOM JEATEIbHOCTH C HMCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHUS

Pemarp pacuérHbie 3aauul ¢ SBHO 3aJaHHOW (DPU3MUECKON MOJEINbIO,
WCTIONB3Ysl (U3MYECKUE 3aKOHBI W TPHUHIMIBI, Ha OCHOBE aHaIM3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
¢u3nueckre BeNMYUHBI U (HOPMYJIbI, HEOOXOIUMBIE JUIsl €€ pelIeHuUs,
MPOBOJIUTH PAcCU€Thl M OLIEHUBATh PEATbHOCTh MOTYYEHHOTO 3HAUYECHUS
(hU3UIECKON BETMYUHBI

10.14

Pemrate Ka4eCTBEHHBIE 3a1a4H: BBICTPaNBaTh JIOTUYECKHU
HENPOTUBOPEUMUBYIO LETIOYKY PACCYXKACHUNA C ONOPOW HA M3yUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SABIICHUS

10.15

Hcnonp3oBaTh MNpH  pelICHUMH YYEOHBIX 3aJad  COBPEMEHHBIC
MH(OpPMALIMOHHBIE TEXHOJIOTMHU [UIsl TIOMCKA, CTPYKTypUpPOBaHMS,
WHTEPIpPETAIlMA U TPEJICTABICHUS y4eOHOW W HAYYHO-MOMYJISIPHON




10.16

10.17

uHpOpMAaIUY, TOJYYCHHON M3 PAa3IUYHBIX MCTOYHUKOB; KPUTHUECKH
aHAJIM3UPOBATh M10JyYaeMyo HH(POpMaIUIO

[TpuBOIUTE TpUMEPH! BKJIAAa POCCUHCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH

Hcnonp30BaTh TEOpETHYECKHE 3HAHUSA 10 (H3MKE B MMOBCEIHEBHOMN
XKU3HU JUTsl o0ecriedeHus 0€301aCHOCTH NP O0paIeHuu ¢ prudopaMu
U TEXHUYCCKHMHU YCTPOHMCTBAMH, JJIsi COXPAHEHHUS 3I0POBbS U
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKaIOIIeH cpefie

10.18

PaGoTtate B rpymme ¢ BBIMOJIHEHUEM PA3IUYHBIX COIUANBHBIX POJIEH,
[JIaHUPOBaTh  paboOTy  TpyIIbl, pPAalMOHAIBHO  pacHpeneisiTh
00S3aHHOCTM M IUJJAHUPOBATh JAESATEIBHOCTh B HECTaHAAPTHBIX
CUTyallMsIX, aJleKBaTHO OLICHMBATh BKJIAJl KaXXJIOTO W3 YYaCTHHUKOB
IPYIIIbI B pELIEHUE paccMaTpUBaeMOM MpoodIeMbl

11 KUIACC

Kox
NMPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpasoBanusi

11.1

11.2

11.3

JleMoHCTpUpOBaTh Ha TpPUMEPAX poJib W MecTo (UMK B
(GhopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATETbHOCTH
TOJIeH, IeTTOCTHOCTh U €IMHCTBO (PU3UUYECKOM KapTUHBI MUpa

VY4uTBIBaTh TPaHUIIbI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN IEKTPUYECKUHN 3apsl, AlepHas MOJENIb aTOMAa, HYKJIIOHHAs
MO/IeJIb AaTOMHOT'O siipa MPH pelieHNH (PrU3nYecKux 3aaa4y

Pacnio3HaBath ¢u3uueckue siBIEHUS (IIPOLECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJIEKTPOJAMHAMUKM W  KBaHTOBOH  (pu3mKm:
JIEKTpUYECKasi MPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aNMO/ICHICTBHE MarHuTOB,
9JIEKTPOMArHWTHAas WHAYKUUS, J€HCTBUE MAarHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM W JBIDKYIIMHCS 3apsil, JJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBETa,
OTpakeHHe,  IMpejomiieHue, uHTepdepeHuMs, audpakuus U
MOJISIpU3alLUsl CBETa, AMCIEPCUsi CBETa, (HOTORIEKTPHUUECKUH 3PheKT
(boTtorpdexrt), cBeToBOE MaBiIeHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHas
palnOaKTHBHOCTD

11.4

OnuceiBaTh W3Y4YCHHBIE CBOWMCTBA  BemIECTBA  (DIEKTPUYECKHE,
MarHuTHBIE, ONMTHYECKUE, DIEKTPUUYECKYIO TTPOBOIUMOCTD PA3THIHBIX
cpel) W DJIEKTPOMArHUTHBIC SIBJICHUSI (TPOLECCHI), HCIONb3YS
¢u3nueckre  BENWYMHBI:  OJEKTPUUECKUH  3apsl, CHila  TOKa,
JJEKTPUUYECKOE  HAMNPSDKEHHE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnuanoB, DJIC, pabora Toka, MHAYKIMS MarHUTHOTO
nonsi, cuia Awmmepa, cuna JlopeHua, WHAYKTUBHOCTb KaTYIIKH,
SHEPTrUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJIeH, MepHoj M 4YacToTa
KoJjebaHuil B KoJeOaTeTbHOM KOHTYpE, 3aps/l U CHJIa TOKa B MPOIIecce




FapMOHHYECKUX 3JIEKTPOMArHUTHBIX Koje0aHuH, dokycHoe
paccTosiHUE U ONTUYECKas CHUJIAa JIMH3bI;, [PU OIMCAHUU IPABUIIBLHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIHYUH, HX
0003HAUeHMUsT W EIUHMLBI;, YKa3blBaTh (HOPMYJbl, CBSA3BIBAIOIINE
JTaHHYIO (PU3HUYECKYIO BEJTMUUHY C IPYTHMHU BeTUYMHAMHU

11.5

11.6

OnuceiBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCChHI, UCITIOJIb3Ys
(1)I/I?>I/ILICCKI/IG BCIIMYHUHEBI: CKOPOCTHh J3JICKTPOMArdHUTHBLIX BOJIH, AJIMHA
BOJIHBI M YaCTOTa CBCTA, SHCPIrUusd W HMITYJIBC (1)0TOHa, nepunon
mojaypacmnaaga, OSHEpPrusa CBsA3M AaTOMHBIX SAACP, IHIpH OIMCaHUHU
IpaBUJIBHO TPAaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
uX 0003HAUYEeHHUA U CAWHUIIBI, YKa3bIBaTb (l)OpMYJ'II)I, CBA3bBIBAIOIINEC
JaHHYIO (1)I/I3I/I‘-I€CKyIO BCIIMYUHY C APYTMMHU BCIIMYMHAMMH, BBIYUCIIATDH
3HAYCHUC (1)H3quCKOﬁ BCJINYHHBI

AnanusupoBaTh (U3MYECKHE TMPOLECCHl U SBJICHMS, HCHOJb3Ys
¢usznyeckne 3aKOHBI M OpUHOUNBL  3akoH Oma,  3aKOHBI
IIOCJICZIOBATEIBHOTO U IAPAJUIENBHOIO COEAUHEHMSI ITPOBOJHHUKOB,
3aKkoH [[xoynsa — JleHua, 3aK0H 3J€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
IIPSIMOJIMHENHOIO PacpOCTPAHEHUS CBETA, 3aKOHBI OTPAaXXCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHHUS DSHEPIUH, 3aKOH COXPAHEHUs
UMIIyJIbCA, 3aKOH COXPAaHCHMS DJIEKTPUYECKOrO 3apsja, 3aKOH
COXpaHEHUsi  MaccoBOro 4ucia, mnocrynarsl  bopa, 3akoH
PaIMOAKTUBHOIO pacnajga; TMpH DTOM  pa3jIindaTh  CIIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpanuibl, 06J1aCTH) IPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

OHpeIleJ'ISITI) HaIrpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MAardHuTHOI'O I10JIA
IIPpOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHL[a

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM
3€pKaJIOM, TOHKOU JIMH301

BBINOMHATE SKCIIEPUMEHTHI TI0 UCCTIE0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C MCIIOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPCHHIA, TIPH
3ToM (QopMyIUpOBaTh MpodieMy (3adady) U THUNOTE3Y Yy4eOHOTro
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIOKEHHOTO
000pyI0BaHUsl, TPOBOJUTH OMBIT U (POPMYITHUPOBATH BHIBOIBI

OcymiecTBiATh TpsMble M KOCBEHHbIE H3MEPEHUs (UINUECKUX
BEJIMYMH; MPU 3TOM BBIOMPATh ONTUMAbHBIA CIIOCOO U3MEpPEHHsS U
HCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYMH C HCHOJIb30BAHUEM
NpSIMBIX ~ M3MEPEHUM; IPU ITOM KOHCTPYUPOBaThb YCTAHOBKY,
(buKcupoBaTh Ppe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3UUYECKUX
BEJIMYMH B BUJIE TaOJIUIl U TpadUKOB, JIe1aTh BBIBOJBI 10 pe3yibTaTaM
HCCIEeN0BaHUs

CobmomaTe mpaBuia 0Oe30macHOro Tpyna HpH  MPOBEICHUU
WCCIICIOBAaHUNA B paMKax Y4eOHOro OKCIEPUMEHTa, Y4eOHO-
UCCIIEIOBATENBCKOM M MPOEKTHOM AESITENTbHOCTH C MCIOJIb30BaHUEM
HW3MEPUTEIbHBIX YCTPONCTB M JTaOOPAaTOPHOTO 000PYA0BAHUS

11.13

Pemate pacuéTHble 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOIb3ysd (U3UYECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
YyCIOBHUSA  3a/aud  BBIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATH




¢busnyeckue BeTUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHus,
IPOBOANTH PACUETHI U OLCHUBATh PEAbHOCTD ITOJyYEHHOTO 3HAYCHUS
(hU3HUECKON BETUIMHBI

11.14

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpauBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKICHHUI C OMOpON Ha M3yYeHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UYECKHE SIBICHUS

11.15

Hcnonp3oBaTh Mmpu  pelleHUM ydyeOHBIX 3aJad  COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJIOTMU [UIsl TOUCKA, CTPYKTypUpPOBaHMS,
UHTEPOpPETAllMd M MPEACTaBICHUA y4eOHOW W Hay4YHO-IOIYJISPHON
nH(pOpMaLIUY, MOJYYSHHON U3 Pa3IUYHBIX HCTOYHHUKOB; KPUTHUYECKU
aHAJM3UPOBAThH MOJTyyaeMyto HHPOPMAITUIO

11.16

OOBACHITh MPUHILIMIBI JACHCTBUSA MAIWH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIIb30BAHUS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOLIETO
MHpA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonb3oBaTh TeopeTnyeckue 3HaHUA MO (U3HKE B TMOBCEAHEBHOU
KHU3HH 7151 00ecTIiedeHnst 0€301MacHOCTH MIPU 0OpaIeH!: ¢ PUOOpaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JJIsi COXPAHEHUS 3J0pPOBbI U
coOII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKPY KaIoILEel cpeae

11.19

PaGorarps B rpymnme ¢ BBIIOJIHEHHEM DPA3JIMYHBIX COLMAIBHBIX poJiei,
IUIaHUpOBaTh ~ paboTy  TPYIIbl,  palUOHAIBHO  PACHpeNeNsiTh
0053aHHOCTM ¥  IUIAHUPOBATh JESATEIbHOCTh B  HECTaHAAPTHBIX
CUTyallMsX, aJcKBaTHO OLEHMBATH BKJIAJ KaKIOTO W3 YYaCTHHUKOB
IpYMIIbI B PELIEHUE paccCMaTpUBaeMOi MPoOIIeMBbl



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
10 KITACC

Kon Koxa npoBepsiemoro

pa3zena R — HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUA

OU3NKA N METObI HAYYHOI'O [IO3HAHU A

®uzuka — Hayka o mnpupone. Hayunbie
METO/bI MTO3HAHUS OKpYy:Katomiero mupa. Poib
JKCIIEpPUMEHTa M TEOpHUH B  Ipoliecce
MMO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (Pr3UKe

1.1

MogenupoBanue (HU3UYECKUX SIBICHUH W
1 npoueccoB. Hayunsle runoressl. Puznueckue
3aKOHBI U TEOpHH. ['paHUIBl NPUMEHUMOCTU
(buznueckux 3aKOHOB. [IpuHnun
coorBercTBUs. Pomp m wmecro ¢u3MKM B
(GbopMUpPOBaHMM  COBPEMEHHOW  Hay4HOH
KapTUHBI MUpa, B IPAKTUYECKON
JeATEIbHOCTH JIFOAEH

2 MEXAHHWKA
KMHEMATHKA

Mexanunueckoe aBmkeHHE. OTHOCUTEIBHOCTD
2.1.1 MexaHuudeckoro aBrokeHns. Cucrema oTcuéra.
Tpaexropus

1.2

Ilepemerienue, cKOpocTh (CpeHsAs CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
2.1.2 MaTepUaIbHON TOYKH, UX NPOEKIMH HA OCHU
CHUCTEMBI KOOpJUHAT. Cnoxenue
MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JIBWKEHUE. I'paduku
2.13 3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHHUS, IIyTH u NIEPEMEILICHUS
MaTepuaIbHON TOYKHA OT BPEMEHHU

2.1
CBoOoaHoOe majienne. Y CKopeHue CBOOOTHOTO

naacHus

KpuBonuneiinoe nBuxkeHue. PaBHOMepHOe
JIBUKEHHE  MaTepUaJbHOM  TOYKH  TO

2.1.5 OKPYXHOCTU. YTJOBasi CKOPOCTb, JIMHEHHas
CKOpOCTb. ITepuon )51 4acToTa.
[{eHTpOoCTpEMUTEIIEHOE YCKOPEHUE
Texuuueckue YCTPOMCTBA: CIIUJIOMETD,

2.1.6 JIBU)KEHUE CHApAJNIOB, IIEMIHbIE W PEMEHHbBIC
neperadyu

[IpakTrueckue paboTHL. N3mepenne
MIHOBEHHOM CKOpOCTH. Hccenenosanue
COOTHOIIEHUS MEXKIYy IyTSAMHU, IPONHICHHBIMU
TEJIOM 33  IOCJIEJOBATEIbHBIE  paBHbIC




IIPOMEXYTKH BPEMEHM IPU PAaBHOYCKOPEHHOM
JBWKEHUHU C HAayaJlbHOM CKOPOCTHIO, pPAaBHOMU
HyJ10. M3ydeHue IBUKEHHUS IapuKa B BI3KOU
KUIOKOCTU.  V3ydyeHuWe  ABWKEHUS — Tela,
OpOIIEHHOTO TOPU30OHTAIBHO

2.2

23

JTMHAMUKA

221

[Mpunnun OTHOCUTEITLHOCTH lanunes.
ITepBriii 3akon HeroToHa. HWHepruaabHbIe
CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. [lpuHnun cynepno3unun
CHII

Bropoii 3akon HeroTona ans matepuanbHOU
TOYKM B HHEPUMAIBHOM CHCTEME OTCYETa
(UCO). Tpernit 3akoH Heiorona mns
MaTepUATBHBIX TOUEK

22.4

3aKOH BCeMUPHOTo TAroteHus. Cuiia TsSKecTu.
IlepBas xocMuyeckasi ckopocTs. Bec Tena

225

Cuiia ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIb)KEHUST W cujla TPeHHs  IOKOS.
Koaddunment tpenus. Cuna COnmpoTHBIICHUS
IIPU JABMKEHUH TeJla B )KUAKOCTH UJTH ra3e

[ToctynaTenbHOe W BpaliateiabHOE ABMKEHUE
a0COJIIOTHO TBEPOTO TeJa

2.2.8

MOMEHT CHJIBI OTHOCHTEJIBHO OCH BpallCHUA.
[liieuo cuiibl. YCnoBusi paBHOBECHS TBEPAOTO
teaa B UCO

229

Texnuueckue YCTpOﬁCTBaZ INOAIIMITHUKH,
ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTrueckue paboThl. M3yueHue ABUKEHUS
Opycka 10 HAaKJIOHHOM IJIOCKOCTH TMOJ
JIEMCTBHEM HECKONbKUX cwi. HccnenoBaHue
3aBUCHUMOCTH CWJI YNIPYTOCTH, BO3HMKAIOIIMX
B jaedopmupyemMoll MpyKHHE M PE3UHOBOM
oOpaslie, OT BEIMYMHBI HX JehOopMaltu.
HccnenoBanue ycioBrid paBHOBECHS TBEPIOTO
T€Ja, UMEIOLIETO OCh BpalllEHUs

3AKOHBI COXPAHEHNMA B MEXAHUKE
NMmnynsc MarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepuaibHbIX To4eK. HMmmynec cuinel u
U3MEHEHHE UMITyJIbca Tena

232 3akoH coxpaHeHusa wumnyiasca B HCO.
PeakTuBHOE IBUXKEHUE

233 Pabota cuibl

234 MomHOCTb CUJIBI

235 Kunernueckas sHeprus MaTepuaibHON TOUKH.

Teopema 0 KHHETUYECKOW SHEPTUH




2.3.6

2.3.7

2.3.8
239

IlorenunaneHas dHeprus. IloreHuumanbHas
JHEprus yIpyro nepopMHUpPOBaHHON
npyxuHsl. IloTeHnuanbHas »dHeEprus Tena
BOJIM3M IOBEPXHOCTH 3eMIIU

HOTGHHI/IaJ'IBHBIe N HCIIOTCHIHAJIBHBIC CHIIBI.
CBs3b paGOTH HCIMMOTCHIMAJIBHBIX CHJII C
HU3MCHECHUCM MEXaHUYEeCKOMH SHEpIruun
CHUCTCMBI TCII. 3aKkoH COXpPaHCHUA
MEXaHUUYeCKOM OHCPIrun

Yrpyrue u Heynpyrue CTOIKHOBEHHS

TexHu4ecKue yCTpOMCTBA: JIBH)KEHHE PAKET,
BOJIOMET, KOIIep, MPY>KUHHBIA TUCTOJIET

2.3.10

[Ipaktnyeckne paboTel. M3ydenue cCBsI3M
CKOpPOCTEM Tel MpU HEyIpyroM yzape.
HccnenoBanme cBsi3u  pabOTBI  CHIIBI €
U3MEHEHUEM MEXAHUYECKON HEPIUHU Tela

3 MOJIEKYJISIPHAS ®U3UKA U TEPMOJAMHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.1.1

OcHoBHBIE MOJIOKCHHUS MOJICKYJISIPHO-
KHHETHYECKOU TEOPHH. BbpoyHoBckoe
nerxkenne. uddysus. Xapakrep ABIKESHUS U
B3aMMOJICHCTBHSI YACTHII BEIIECTBA

Mopnenu CTpoeHHs] Ta30B, IKUAKOCTEH U
TBEPABIX TEel W  OOBSICHCHHE  CBOWCTB
BEIIIeCTBAa Ha OCHOBE ITHX MOJIENei

Macca w™onekyn. KonnuecTBo BemiecTsa.
[TocTostHHass ABoraapo

TemmmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [Ilkana temneparyp Lenscus

3.1

Monens  upeanpHoro  rasza.  OcHOBHoOE
ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOM
TEOPHH UACATHHOTO ra3a

AOGcomroTHas TemrepaTypa Kak Mepa cpenHen
KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBHIKEHUS
yactul rasa. [llkama temneparyp KenbBuHa

VpaBuenue Kianeitpona — Mengeneesa.
3akoH /lanbTOHA

l"a3zoBbIe 3akoHBI. M30mponecchl B U1€adbHOM
ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA!
M30TepMa, U30X0pa, n30dapa

TexHnuueckue yCTpOMCTBA: TEPMOMETD,
6apomeTp

3.1.10

[Ipaktuyeckue paboTel. M3mepeHne Macchl
BO3/yXa B KJIacCHOM komHaTe. MccrnenoBanue
3aBUCHUMOCTH MEX]y TapaMeTpaMu COCTOSHUS
Pa3peKEHHOTO Tra3a

3.2

OCHOBbI TEPMOJINHAMMKN




3.2.1

TepmoauHamuueckass cucreMa. BHyTpeHHss
SHEPrHs TEPMOJAUHAMHUYCCKOW CHCTEMBI H
Ccnoco0bl €€ U3MEHEHUS

322

3.23

KomuyectBo Temnotel u pabora. BHyTpeHHss
SHEPIHs OJHOATOMHOI'O MJI€aJIbHOIO ra3a

Bunel Tennomnepenauu: TEIIONPOBOJHOCTD,
KOHBEKILIMs, U3ydeHHE. TermoéMKOCTh Tea.
VYaenbHas TeIIOEMKOCTh BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEILIONEpeaaue

324

3.2.5

3.2.6

3.2.7

3.2.8

IIepBblit 3aK0H TepMoauHaMUKU. [Ipumenenue
IIEPBOTO 3aKOHa  TEPMOIMHAMMKHU K
u3omnpoueccaM. ['padudeckas MHTEpIpETAUsI
paboTHI Ta3a

TennoBeie Mamwuubl. [lpuHUIUNBL  OEHCTBUS
TEIUIOBBIX MaiuH. [IpeoOpa3zoBaHusi SHEPTUU
B TEIUIOBBIX  MamuHax. Koaddumuent
nosiesHoro  gedcrBus  (mamee —  KIIM)
terioBoi MammuHbl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoGpaTtumocTs  mpomeccoB B HPUPOJE.
TenoBbie JBUTATEIH. DKOJIOTHYECKHE
poOJIeMbl TEIIO3HEPTeTHKU

TexHnueckue yCTpOIiCTBa: JBUTATEIIb
BHYTPEHHETO CrOpaHus, ObITOBOM
XOJIOUJIBHUK, KOHIUIIUOHED

[IpakTuyeckue paboTsl. I3mepenue yaenpHoM
TEILUIOEMKOCTHU

33

AT'PET'ATHBIE COCTOAHUA BEHIECBA. ®A30BbBIE ITEPEXO/IbI

3.3.1

332

3.33

ITapoob6pa3oBanue u kouaeHcays. Mcrnapenne
U KUIIEHHE. VY nenbHas TEIJI0Ta
napooOpazoBaHusl. 3aBUCUMOCTh TEMIEPATypbl
KUTICHUS OT JaBJICHUS

AOCONIOTHAsT M OTHOCHUTENbHAS BIJIAXXHOCTH
BO3ayxa. HacsleHHsbIi nap

TBépmoe  Teno. Kpucrannuueckue  u
amopHbie Tena. AHHM3OTPONMSI  CBOMCTB
KpHUCTAJIJIOB. Kunxue KPHUCTAJLIBL.
CoBpeMeHHbIE MaTEpHAIIBI

334
335

3.3.6

[lnaBnenne wu Kpuctaymuzauus. Y AelbHas
TeruioTa masneHus. Cyonumanus

YpaBHeHHe TEMI0BOro 6amaHca

TexHudeckue yCTpOMCTBA: TUIPOMETP U
TICUXPOMETP, KaJIOpUMETD, TEXHOJIOTHH

MOJIYUCHUA COBPCMCHHBIX MAaTCPUAIOB, B TOM
YHCJIIC HAHOMATCPpHAJI0B, U HAHOTCXHOJIOTHHN

3.3.7

[IpakTnueckue paboThL. H3mepeHue
BJIAJKHOCTH BO3]lyXa

SJIEKTPOAMHAMUKA




4.1

OJIEKTPOCTATHUKA

4.1.1

4.1.2

Onexrpusanys Tea. DIeKTpudecKuil 3apsan. Jsa
BH/IA SJIEKTPUIECKHX 3apsiI0B

IIpoBoHuKH, JU3JIEKTPUKU u
I0JIyIIPOBOIHUKH

4.1.3

3akoH COXPAHCHUSA SJICKTPHUICCKOI'0 3apdaa

4.14

B3aumoneiictBue 3apsiioB. 3akoH Kynona

DIIEKTPUYECKOE noJe. Hanpspok€HHOCTh
3JIEKTPUYECKOIO OJIA. [TprHIMD
cynepno3unuu.  JIuHUKM  HaANPsSKEHHOCTH
IEKTPUYECKOTO OIS

PaGora cunm  3IE€KTPOCTATHYECKOTO  MOJIS.
Ilorennuan. Pa3HocTh HOTEHIINAIOB

[IpoBOAHMKK M TUAIIEKTPUKU B TOCTOSHHOM
NIeKTpUuYeckoM  moje.  Jusnexrpuueckas
MIPOHHUIIAEMOCTh

DIEKTPOEMKOCTb. Konpencarop.
DOneKTpOEMKOCTh IUIOCKOTO  KOHJAEHCATOpa.
DHeprusi 3apsyKEHHOI0 KOHJIEHCAaTopa

TexHnyeckue  yCTpOMCTBAa:  2JIEKTPOCKOIL,
JNEKTPOMETP, DJIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHHE 3JIEKTPONpPUOOPOB, KOHIAEHCATOD,
KCEPOKC, CTPYWHBINA IPUHTED

4.1.10

[IpaxkTrueckue paboTHI. N3mepenune
NMEKTPOEMKOCTH KOHIECHCATOPa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIM TOK. TOKU B PA3JIMYHBIX

4.2.1

422
423

CPEJJIAX
YcnoBus CyLIECTBOBAHUS MMOCTOSIHHOTO
aJeKTpUdecKkoro Toka. Mcrounmku toka. Cuna
ToKa. [TocTOSITHHBIN TOK
Hanpsoxenue. 3akon Oma ajig yyacTka 1enu

DNEKTPUYECKOE CONPOTHBIICHHUE. Y IENbHOE
COIIPOTHBJIEHUE BEILIECTBA

424

4.2.5
4.2.6

4.2.7

[locnenosarenbHOE, napaJuiesibHOe,
CMEIIaHHOE COEAMHEHNE TPOBOHUKOB
Pabota anexrpudeckoro Toka. 3akoH [[xoyms
— Jlenua

MOIHOCTb 3IEKTPUUYECKOTO TOKA
aneKkTpoABKymas cuna (nanee — OJC) mn
BHYTpPEHHEE COINPOTHBIIEHNE UCTOYHHKA TOKA.
3akoH Owma 11 TOJHOM  (3aMKHYTOM)
aneKTpudeckon nenu. Kopotkoe 3ambikaHne

4.2.8

DJeKTpOHHAs MIPOBOIUMOCTb TBEPIBIX
METAJJIOB.  3aBUCHUMOCTh  COMPOTHUBIICHUS
METaJUIOB oT TEMIIepPaTypHI.
CBepXIpoBOJIUMOCTh

4.2.9

OnekTpuueckuii Tok B Bakyyme. CBoiicTBa




3JIEKTPOHHBIX ITyYKOB

4.2.10

4.2.11

4.2.12

[TonynpoBoaHuKH. CobcTBeHHas u
pUMecHas IPOBOJUMOCTb
0JIyIpoBOAHUKOB. CBOMCTBA p-n Iepexoa.
[TomynpoBOIHUKOBBIE TPUOOPEI

DJIEKTPUYECKUH  TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOLALUS.
DIIEKTPOJIN3

DIIEKTPUUYECKUI TOK B razax.
CaMocTOsITeIbHBIT W HECAaMOCTOSTEIbHBIN
pa3psan. PasnuuHble TUIIBI CaMOCTOSATEIBHOIO
paspsaa. Mousaus. [1nasma

4.2.13

4.2.14

Texauueckue YCTPOWCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT, HCTOYHUKU  TOKa,
3JIEKTPOHATPEBATEIIbHBIC npuOopsI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIPOTHUBIICHNU, BaKyyMHBII MO/,
TEPMUCTOPBI " (doTope3ucTopsl,
HOJIyTIPOBOXHUKOBBIM MO, TaJbBaHUKA

IIpakTuueckue paboTHI. N3yuenue
CMELIaHHOTO COECIMHEHMS PE3UCTOPOB.
WN3mepenne OJIC HCTOYHMKA TOKa M €ro
BHYTpEHHero conpoTuBienusa. Habmonenue
NEKTPOJIN3A

11 KUIACC

Kon Koanposepsiemoro

pasaesia  JjIeMeHTa
4

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA

43.1

43.2

4.3

433

TlocTosHHble MarHuThel. BzaumoneicTBue
MOCTOSIHHBIX MarHuTOB

MarnutHoe mose. Bekrop MarHuTHOU
vHAyKoud.  [lpuHiun  cynepnosunui.
JIuaun MmarHuTHOM uHAyKuMH. Kapruna
JUHUA  MAarHuTHOM  WMHAYKIUMU  TOJSA
IIOCTOSIHHBIX MarHUTOB

MarHuTHOE TMOJ€ IMPOBOJHUKA C TOKOM.
KapTuna nuHHMI TOJS JUIMHHOTO MPSIMOTO
MPOBOJHUKA W 3aMKHYTOIO KOJBLIEBOTO
MPOBOJIHUKA, KATyIIKH C TOKOM. OTbIT
Opcrena. BzaumoaeiicTBue npoBOIHUKOB €
TOKOM

4.3.4

Cuna Amrnepa, € MOyJib M HallpaBJICHUE

4.3.5

Cuna JlopeHia, €€ MOAYJIb U HAIlPaBJICHUE.
JIBU>KeHuEe  3apsHsKEHHOM — 4YacTUIBl B




OJTHOPOJIHOM MarHUTHOM Toye. PabGota
cuibl JlopeHa

436 SIBlIeHME NEKTPOMAarHUTHOM MHAYKIIUH
43.7 IToTok BeKTOpa MarHUTHOM MHIYKITUU
438 OJIC nHaykiuu. 3aKOH 3JIEKTPOMarHuTHOM
naaykuuu Gapaznes
BuxpeBoe »snextpuueckoe nose. IJIC
43.9 WHIYKIUA B TIPOBOJHUKE, JBIDKYIIEMCS
MOCTYMAaTeJIbHO B OJAHOPOJIHOM MAarHUTHOM
oJie
4.3.10 [IpaBusio Jlenia
4311 NHAyKTUBHOCTB. SIBI€HUME CAMOMHIYKLHH.
e OJ1C caMOMHIYKITHI
43.12 DOHeprusi MAarHUTHOIO MOJs KaTyIIKH C
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckue  yCTPOMCTBA:  IOCTOSIHHBIE
43.14 MAarHHTEI, AJIEKTPOMATrHUTHI,
AJIEKTPOBUTATEITb, YCKOPHUTEIHN
AJIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TICYb
[IpakTnueckue paboTHL. N3yuenne
MarHUTHOTO TOJsl KaTyIIKM C TOKOM.
4.3.15 UccnenoBanne JeUCTBHUS  MMOCTOSHHOTO

MaravTa Ha paMKy C TOKOM. I/ICCHe)IOBaHI/Ie
SBJICHUSA SHGKTpOMaFHI/ITHOfI HHAYKOWN

KOJIEBAHUA U BOJIHBI

5.1

MEXAHUWYECKUE U S5JIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenpnass cuctema. CBoOOaHEBIE
kojeOanus. ['apmMoHHMueckue KoseOaHusl.
ITepwon, wacrtora, ammumtyaa u (asa
Koebanuit

[IpyxvHHBIM MasTHUK. MaremaTu4ecKkui
MasTHHUK

VYpaBHEHHE TapMOHUYECKHX KOJICOaHUM.
Kunematunueckoe u JTUHAMUYECKOE
OIMCaHUE KOJIEOATENLHOIO IBUKEHUS

[IpeBpaienue SHEPruu npu
FapMOHMYECKUX  KOJIeOaHUSX. Cs13pb
aAMIUTUTYIbI KoaeOanuii HUCXOJIHOU
BEJIMYUHBI C aMIUTUTYyJlaMU KoJjieOaHui e&
CKOpPOCTHU U YCKOPEHHUS

Konebarenbubiit  koHTyp.  CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHMS B
uaeaJbHOM  KOJEOaTeNIbHOM  KOHTYDE.
AHanorus MeEXIy MEXaHWYECKUMH |
JIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.
®opmyna TomcoHa




5.1.6

3aKO0H COXpaHEHUsl PHEPTUU B HJICATHLHOM
KoJe0aTeIbHOM KOHTYpe

BbIHyX/IeHHBIE MEXaHUYECKHE KOoJIeOaHuUs.
Pesonanc. Pe3onanchHas KpuBasl.
BoinyxieHHbIE 3JIEKTPOMAarHUTHbIE
KoJieOaHus.

5.1.10

Ilepemennbiii  Tok.  CuHycOMIaJIbHBIN
MEPEMEHHBIN TOK.

MomHoCTb IIEPEMEHHOTO TOKa.
AMIUIUTYJTHOE U JIEHCTBYIOIIEE 3HAYCHHE
CHJIBI TOKA U HaPSKEHUS
Tpancdopmarop. [IpousBoactso, nepesaua
U NOTpeOseHne 3JIEKTPUUECKON SHEPruu.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOACTBE
JIEKTPUUIECKON SHEpIuu. Kynberypa
HCII0JIB30BAHHUS NIEKTPO3HEPTUH B
IIOBCETHEBHOW KU3HU

5.1.11

5.1.12

Texnuyeckue ycrpoicTBa: ceiicmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUU
3JeKTponepenay

[Ipaktuueckne pabotel. HccrnenoBanue
3aBUCHMOCTH IEpHOJa MaJbIX KoJIeOaHH
rpy3a Ha HUTU OT JIMHBI HUTH U MAacCChI
rpy3a. MccnenoBanue nepeMeHHOTO TOKa B
LENU U3 TOCIEN0BAaTEIbHO COECIUHEHHBIX
KOHJIEHCATOPa, KaTyIlIKH U Pe3ucTopa

5.2

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

522

MexaHnueckue BOJTHEI, YCIIOBUS
pactipoctpanenus. llepuon. CkopocTb
pacmpocTpaHeHuss W JUIMHA  BOJIHBL
[Tonepeynble ¥ MPOIOJILHBIE BOJTHBI
WuTepdepenius u T paKIus
MEXaHHYECKUX BOJTH

523

3Byk. CkopocTh 3ByKa. ' pOMKOCTH 3ByKa.
Bricota Tona. TemOp 3ByKka

524

525

DJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CIIOBHS
WU3JYyYECHUS  DJICKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenTtanusa Bektopos E, B u v
B 3JICKTPOMAarHMTHOM BOJIHE B BAKyyMe€

CBoiicTBa  BJIEKTPOMAarHMUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3anus,
mudpakuusi, uHtepdepenuus. CropocTh
3JIEKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana AIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7

[IpuHIMIIBI PaAMOCBA3M W TEJIECBUACHUA.
Pannonokanms. DJIEKTPOMArHuTHOE




3arpsi3HEHHE OKPYIKAIOIIEH cpeibl

5.2.8

TexHu4eckue yCTpONCTBA: MY3bIKAJIBHbBIC
MHCTPYMEHTBHI, YJIBTpa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHIMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,
aHteHHa, tenedon, CBU-neup

53

OIITHUKA

5.3.1

532

533

[IpsAMonMHEHOE pacpOCTpaHEHUE CBETa
B OJIHOpOJHOM cpene. JIyd cBeTa
OtpaxkeHne cBeTa. 3aKOHBI OTPAKECHUS
cBera. [locTtpoenne M300paXkeHUA B THIOCKOM
3epKasie

[Ipenomnenne cBeta. 3akOHBI MPETOMIICHUS

CBeTa. AOCOIOTHBII IOKa3areib
MPETOMJIICHUS

534

[Tomoe BHYTPEHHEE OTpaKECHHE.
[IpenenpHBIA Yroil MOJHOTO BHYTPEHHETO
OTpaXKEHUA

535

53.6

5.3.7

Hucnepcusi  cBera. CIOXHBIM  cOCTaB
Oenoro cBera. L[Bet

Cobuparonie ¥ paccerBaOIIe JUH3BI.
Tonkas nuH3a. DOKyCHOE paccTOsHUE U
ONITHMYECKass  Cuja  TOHKOM  JIMH3EL
[TocTpoenne n300pa>keHU B COOMPAIOTIINX
u pacceuBaomux JuH3ax. Dopmyna
TOHKOM JHWH3BL. YBEIWYEHHE, JIaBacMoe
JIMH30H

Hpe;[enbl NPpUMCHUMOCTHU FeOMCTqueCKOﬁ
OIITUKH

53.8

539

5.3.10

5.3.11

WNurtepdepeniiuss  cBera.  KorepeHTHbIe
HCTOYHHUKHU. YcmoBus HaOII0ICHUS
MaKCHUMYyMOB 51 MHUHUMYMOB B
WHTEPPEPEHITMOHHON KapTHHE OT JIBYX
cuH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB

Hudpakuus  cBeta.  Judpakunonnas
peméTka. YcnoBue HaOMIOEHUS TIABHBIX
MaKCUMYMOB npu najIeHUuM
MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(PPAKIMOHHYIO PEIIETKY

[onspuzanus ceera

TexHuyeckue ycTpoiicTBa: OUKHM, JIyma,
¢doToanmapar, NPOEKIMOHHBIN ammapar,
MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAsI
OITHKA, IudpakmoHHAS pemeérka,
MOJIIPOU T

5.3.12

[IpaxkTrueckue paboThI. N3mepenue
nokasaresis npenomieHus. Mccinenoanue
CBOWCTB  W300pakKeHWiI B JIMH3aX.




HaburoieHue aucnepcuu cBera

7.1

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuubl TPUMEHUMOCTH  KJIACCHYECKOM
MEXaHUKH. [Toctynater TEOpUH
OTHOCHUTEIBHOCTH: WHBAapUAHTHOCTh
MOJyJIsl CKOPOCTM CBETa B BaKyyMe,
MIPUHIIMIT OTHOCUTEJIbHOCTH DUHILITeHHA

6.2

OTHOCUTENBHOCTh OOTHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BPpEMCHH MW  COKpaIllCHUEC
JJINHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

7.1.1

CBs3p Macchl C JHEprueil M HMMITYJIbCOM
CBOOOJHOW YACTHIBI. OHEPrus MOKOs
CBOOO/THOI 4aCTHUIIbI

KBAHTOBAA ®U3UKA
RJIEMEHTBI KBAHTOBOU OIITUKU

®otonbl. Popmyiia [lnanka cBsa3u 3HEPTUN
¢doroHa ¢ ero YactroTod. OHeprus u
HUMITYJIbC (hOTOHA

OtkpsiTue U uccnenaoBanue Gotodrpdexra.
Ombitet - A CroneroBa.  3aKkoHBI

dotorddexra

YpaBHeHue DOHHIITENHA st
dotorddekra. «Kpacnas TpaHuUIa
dboTorddexra

7.1.4

JlaBneaune cBera. OnwiTel [1.H. JIebenena

7.1.5

XuMHuyeckoe IeHCTBHE CBETA

TexHu4yeckue ycrpolicTBa: (OTOIIEMEHT,
¢dboTonaTuUuK, COJIHEYHAs Oarapes,
CBETOIHMO/T

7.2

CTPOEHUE ATOMA

7.2.1

Monenrs atoma TomcoHa. ONBITEI
Pesepdopra o uccinenoBaHUIO CTPOSHHUS
atoma. [ImanerapHas MOJelIb aTOMa

7.2.2

7.2.3

ITocTynatet bopa. N3nyuyenue U
MOIJIOIIEHNE  (OTOHOB MpPU  IEepexojie
aTomMa C OJHOIO YpOBHSA DJHEPIrUHM Ha
npyroii. Buasl cnexktpoB. Cnexktp ypoBHEH
SHEPIUM aTOMa BOJAOpOAA

BonnoBreie cBoiicTBa yactuil. BomHBI ¢
bporins. KopnyckynsipHO-BOJIHOBO#
nyamusM. Jludpakuus dIEKTpOHOB Ha
KpHCTaJIax

7.2.4

CnoHTaHHOE W BBIHYXJCHHOE HM3JIy4YCHHE.
YCTpoiicTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHudeckue yCTpONCTBA: CIIEKTPAJIBbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIN




7.3

KOMITBIOTEP

7.2.6

7.3.1

ITpaktnueckue  pabortsl.  Habmomenue
JMHENYaToro CueKTpa

ATOMHOE PO

Meroapsl HAOMIONEHUS W PETHCTpALUU
3J€MEHTapHBIX YaCTHUII

7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OIBITHI
Pezeppopna mo ompeneneHuro cocraBa
panmuoakTHUBHOTO  m3nmydeHus. CBolicTBa
anbda-, 6eTa-, raMmMa-u3iydeHus. BiusHue
PaIMOAKTHBHOCTH Ha KUBBIC OPTaHU3MBI

7.3.3

OTkpbITHE  TPOTOHA U HEUTpPOHA.
Hyxnonnas monens siapa ['eiizenbOepra —
NBanenko. 3apsan supa. MaccoBoe 4HCIO
sapa. M3oTonel

7.3.4

7.3.5

Anbda-pacna. DNEeKTPOHHBIH "
MO3UTPOHHBIA  Oera-pacnaa.  ['amma-
U3ITy4YeHHUE. 3aKOH  PaJMOaKTUBHOTO
pacmaja

DOHeprus CBS3M HYKIOHOB B  fJpe.
Snepubie cuibl. JlepekT Macchl siapa

7.3.6

7.3.7

Snepuble peakuuu. JleleHHEe W CHUHTE3
Aanep

Snepusii peakTop. TepmosinepHbIit
cuHte3. [IpoOnembl M  NEPCHEKTUBBI
SIEPHOM  DHEPreTUKH.  ODKOJIOTMUYECKHE
ACIEKTHI SIAEPHOU DHEPIETUKU

7.3.8

7.3.9

7.3.10

8.1

OnemeHTapHple  4acTULbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIbHBIE
B3aUMOJICUCTBUSA

TexHuueckue  yCTpPOMCTBA:  TO3UMETP,
Kamepa BuibcoHa, AIEpHBIA peakTop,
aToMHast 6omba
[Ipaktuuyeckne pabotel. MccienoBanue
TPEKOB YaCTHUIL (o TOTOBBIM
¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gnoro neba. Co3Be3aus, sipkue
3Bé3}IBI, IJIaHETHI, UX BUIUMOC IBUKCHUC

8.2

Conneunast cucrema. IlmaHersl 3eMHOI
TPYIIIIHL. IInaneThI-ruraHThI H X
CHYTHI/IKI/I, I(apJII/IKOBbIe IIJIAHCTHI. MEUIBIG
Tena COTHEYHOM CHCTEMBI

8.3

Connne, ¢otochepa wu  armocdepa.
ConHeyHasi akTUBHOCTb

8.4

WcTouynuk sneprun CosHua u 3B€371

8.5

3BE3/1bI, WX OCHOBHBIE XapaKTEPUCTUKU:




8.6

Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3aHMOCBSI3b. uarpamma
«CTIEKTPAJIbHBIA  KJIaCC — CBETUMOCTBY.
3Bé3npl  IVIABHOH  ITOC/IENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY» IS
3BE3]1 INIABHOM MOCIEA0BATEIEHOCTH

Bnytpennee crtpoenue 3B€31. CoBpeMEHHbBIE
MPEJCTaBJICHUsI O  TMPOUCXOKICHUU U
sBomonu CoJHLA U 3BE31. DTambl JKU3HU
3BE3]1

8.7

8.8

Mneunsii  Ilyte — Hama I'anaxrtuka.
ChnupanbHasgs  crpykrypa  [anaktukwy,
pacupenenenue 3BE3N, Taza W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. Ilnockas wu  chepuueckas
nojcucTemsl I'anakTuku

Tumel ramaktuk. PamuoranakTuku U
KBa3zapbl. YEpHBIE IBIPHI B siApaX rajJakKTUK

8.9

8.10

Bcenennas. Pacmupenne  Bcenennoi.
3akoH XaOb6ma. Pasz0Oeranue rajakTuk.
Bospact u pamuyc BcenmeHHol, Teopus
bonpmoro B3peBa. Mogens «ropsuen
Bcenennoi». PenkroBoe usinyuenue
MacmtabHast ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménnsie mpo6iieMsl
aCTPOHOMUU







