4! PABOYME

NPOMPAMMbBI A

A.B. lLaraamHa

DOU3UNUKA

NpeameTHas AMHMA Y4eOHHKOB Cepum
WKAACCHUYECKUH KYPC»

«] IpocBelrienune




A. B. lLataamnHA

PUIUKA
Pabouyme nporpammbi

[MpeAMEeTHOS AMHKA
y4ebHUKOB Ccepum

UKAACCHUYECKMM KYPCH
10-11 kAQCCHI

YyebHoe nocobue
AAR OBLLLECDPA30BATEABHBIX
OPraHU3ALMM

Mackpa
«[IpocsecHies
2017



YK 372.8:53
bbK 74.26

11128 16+

HlIatanuna A. B.

1128 ®dusuka. Paboune mporpammel. [IpenMerHas nuHUS y4eOHUKOB CEpUM
«Knaccuueckuii  Kype». 10—11 «xmaccet : yueb. mocoOue INI:
obmeoOpazoBar. opranm3anuii / A. B. Illatanuna. — M. : IIpocsemienue,
2017. - 81 c. —ISBN 978-5-09-048587-6.

PaGouast mporpamma no ¢usuke sBiIgeTCS cocTaBHOM YacThio YMK
«Knaccnueckuit kype» g 10—11 kimaccos.

[Iporpamma TOATOTOBJIEHA B  COOTBETCTBUU C  TPeOOBaHUAMU
®denepaabHOr0 rocyJapCTBEHHOrO 00pa30BaTENIbHOIO CTAHAAPTa CPEAHETO
o011iero oOpa3oBaHus K IporpaMMam Mo y4eOHBIM MPEeAMETaM.

[Iporpamma BKJIIOYAET NOSICHUTENbHYIO 3alMCKy, IUIAHUPYEMbIE,

JUYHOCTHBIE, METAlpeIMETHblE U  IPEIMETHBIE PE3yJIbTaThl OCBOEHUS
Kypca, OCHOBHOE COJAEp)KaHME Kypca, TEMaTHUeCKOe IUIAHHMPOBAHHUE C
OIpe/IeNIEHNEM OCHOBHBIX BUJIOB JIEATEIBHOCTH YYEHMKOB U PEKOMEHAALNU
N0 y4eOHO-METOAMYECKOMY M MaTepUalbHO-TEXHUYECKOMY O00€CIeUeHUIO
yaebHoro mporecca. OCHOBHOE COJIep)KaHUE U TEMAaTHUECKOe MIaHUPOBAHHUE
MPEICTABIICHBI B IBYX BapUaHTaX — JUIsl 0a30BOT0 U YIIIyOJIEHHOTO YPOBHEHN
U3y4eHUs (PU3HUKU.

[Tocobue aapecoBaHO yuuTessiM 0011€00pa30BATEIbHBIX OPTaHU3ALINM,
pabortaromM 1o ydeOHukam ¢usuku cepun «Kmaccudeckuit Kype» oA
penakuuenr H. A. TlapdenTtreBoii.

V]IK 372.8:53
BBK 74.26

ISBN 978-5-09-048587-6 © WzpatenbctBO «IIpocBemienuey, 2017
© XynoxxecTBeHHOE 0(OPMIICHHE.
NznarensctBO «IIpocBenienney, 2017
Bce npaBa 3amuiieHbl

2



HOACHUTEJBHASA 3AIIMCKA

[Ipennaraemasi pabodass mporpamma 1Mo ¢u3MKe I cpeaHeit  (ITOJTHOK)
o011eo0pa3oBaTeLHON IIKOJBI PEATU3yeTCs TPU HWCIOJIB30BAaHUU  YICOHHKOB
«OU3UKA» nna 10 m 11 xnaccoB nuaum «Knaccuueckuit Kype» — aBTOpPOB
I'. . Mskumesa, b.b. byxosuea, H. H. Corckoro, B. M. Yapyruna mnon
penakiueit H. A. I[TapdenTheBoid.

[Iporpamma cocTaBiieHa Ha OCHOBE:

— TpebOBaHU K pe3yJbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTenbHON
nporpammel cpeaHero oomero obpazoBanus (OOIl COO), mpenacTaBiIeHHBIX B
denepaibHOM rocy1apcTBeHHOM 00pa3oBaresibHOM cTanjapte (PI'OC) cpegnero
o01iiero oOpa3oBaHus;

— [IpumMepHOil OCHOBHOW 0Opa30BaTENBHONW MPOrPaMMbl CPEIHErO OOIIETO
oOpa3zoBaHus.

B Heli Takke YyUYTECHBI OCHOBHBIE WJICH W TIOJIOKCHHUS IPOTPAMMBI
(GbOpMUPOBaHUS W Pa3BUTHS YHHUBEPCAIBHBIX YUYCOHBIX JACHCTBHHA IS CPEIHETO
(momHOTrO) OO0IIEro 00pa3oBaHUsl U COONIOJEHA MPEEMCTBEHHOCTh C MPUMEPHOU
IPOrpaMMOii 1o PU3UKE JUISI OCHOBHOTO OOIIETO 00Opa30BaHHUS.

B paboucii mporpamme I cTapIieii MIKOJIBI MPEIyCMOTPEHO Pa3BHTHE BCEX
OCHOBHBIX BHJIOB JICATCIBLHOCTH, IPEJACTABICHHBIX B IIpOrpaMMe OCHOBHOTO
oO1miero oOpa3oBaHusI.

Oco0eHHOCTH TTPOTPAMMBI COCTOSIT B CIICYIOIIEM:

— OCHOBHOE  COJIEp)KaHME€  Kypca  OpPUEHTUPOBAHO  HAa  OCBOEHHUE
OyHIaMEHTAIBHOTO sIpa coAepKaHUs PU3NIECKOro 00pa30BaHUs;

— OCHOBHOE COJEpKaHHWE Kypca IPEACTABICHO mig  0a30BOro u
yrayOn€éHHOTO ypOBHEH M3yUueHus: PU3uKu;

—o00béM U TIyOMHAa WU3y4YeHUs Yy4yeOHOro Marepuaia OMNpeAestoTCs
OCHOBHBIM COJIEp’)KaHMEM Kypca U TpeOOBaHMSIMHU K pe3yjbTaTaM OCBOECHUS
OCHOBHOM  00pa3oBaTeIbHOM  MPOrpaMMbl W MOJY4YalOT  JaJbHEUIIYIO
KOHKPETH3ALHIO B IPUMEPHOM TEMATHYECKOM IJIAHUPOBAHUH;

— OCHOBHO€ COJIEpXKaHUE Kypca W MPUMEPHOE TEMATUYECKOE IUIAHWPOBAHUE
OTPEIEINSIOT COIEPKAHUE U BUIBI JEATEIbHOCTH, KOTOPbIE JOJIKHBI OBITH OCBOCHBI
OOy4YarOIIMMUCS TPU U3y4eHUU (PU3UKHU Ha 0A30BOM U YIiIyOIEHHOM YPOBHSIX;

— B MpPOrpaMMe€ COJEPKUTCS TPHUMEPHBI MEepedyeHb  JIabOpATOPHBIX U
OPAaKTHYECKUX pPadOT, HE BCE U3 KOTOPHIX OO0S3aTeNbHBI MAJII BBIIOJHEHUS;



YUUTCIIb MOXKCET BBI6paTB N3 HHUX TC, I TIPOBCACHUA KOTOPBIX CCTb
COOTBCTCTBYIOIIHC YCIIOBHA B IIKOJIC.

OcBoeHue mporpaMMbl 1Mo (GU3MKE O00ECIEeYnBaeT OBJAJCHUE OCHOBAMU
y4eOHO-UCCIIEI0BATENbCKOM  JAECSATENBHOCTA, HAyYHBIMU METOJAMH  PELICHUS
Pa3JIMYHBIX TEOPETUUECKUX U MPAKTHYECKUX 3a/1a4.

Mertononoruueckon  ocHoBon DPI'OC COO  gBusgeTrcs  CHCTEMHO-
NEATENLHOCTHBIA  IMOOXO. OcHOBHBIC BHIBI Y4YeOHOW JESATEIBHOCTH,
MIPE/ICTABIICHHBIE B TEMATHYECKOM IIJIAHUPOBAHHWH JTaHHOW pabodeil mporpamMMmbl,
MO3BOJISIOT  CTPOUTH MPOIECC OOydYeHHS Ha OCHOBE JIAaHHOTO IIOJXOJIA.
B pesynpTaTe KOMIIETCHIIMHM, C(QOPMHUPOBAHHBIC B IIKOJC TPH H3yUYCHHUH
(bU3UKH, MOTYT BIIOCJICACTBUU MEPECHOCHUTHCS yUYalTUMUCS Ha JIIOOBIC KU3HCHHBIC
CUTYaIIHH.

Pabouas IIporpamMma BKIIOYACT CIICAYIOLIUC PA3ICIIbI:

1. TloscHuTenbHas 3amucKa, B KOTOPOH KOHKPETU3UPYIOTCA OOIIHME IETu
CpelHero o0pa3oBaHus C YU4ETOM cielU(pUKN PU3NKHU KaK Y4EOHOTro MpeameTa.

2. O0uras XxapakTepucTuKa y4eOHOro nmpeameTa.
3. MecTo Kypca pu3HKU B y4eOHOM IIJIaHE.

4. Pe3ynbTaThl OCBOCHUSI Kypca (DU3UKU — JIMYHOCTHBIC, METAPEAMETHBIE U
IIPEIMETHBIE.

5. Copnepxanue Kypca GU3UKH.

6. I[IpuMepHOEe TEeMaTUYECKOE IUIAHUPOBAHUE C OMPEAECICHUEM OCHOBHBIX
BUJIOB yUEOHOM IEATETbHOCTH YyUaIIUXCsl PY U3YYEHUHU Kypca (PU3UKH.

7. [Inanupyemble pe3ysbTaThl U3YYCHHS Kypca (PU3UKH.

8. PekoMeHmanuu 1mo MaTepualbHO-TEXHHUYECKOMY M Y4eOHO-METONIECKOMY
o0ecrnieueHuto 00pa3oBaTEILHOTO Ipoliecca.

OBIHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA

®du3rka, Kak Hayka O HauOojee OOIIMX 3aKOHAX MPUPOJbI, BBICTyNas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IkoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKHUE 3aKOHBI
JeXaT B OCHOBE COJIEpPKaHHS XUMUHU, Ouosioruu, (GU3NYEeCKor Treorpaduu u
aCTPOHOMHUH.

N3ydyenne ¢u3nku SBISETCS HEOOXOJUMBIM HE TOJIBKO JUIsl OBJIAJICHUS
OCHOBaMHU OJIHOM M3 €CTECTBEHHBIX HAyK, SBJSAIONICHCS KOMIIOHEHTOM OOLIEeTo
oOpazoBanusl. 3HaHHE (PU3UKU B €€ HCTOPUUECKOM PA3BUTHUU MOMOTAET YEIOBEKY
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HOHATH Mpoliecc GOPMUPOBAHUS IPYTUX COCTABISIONIMX COBPEMEHHOMN KYJIbTYpBHI.
['ymaHnuTapHoe 3HaueHHE (PU3MKM KaKk COCTAaBHOM 4YacTh 0O1ero ooOpa3oBaHUs
COCTOMT B TOM, 4YTO OHA CIIOCOOCTBYET  CTAHOBJECHUID MHMPOIOHUMAHUS U
Pa3BUTHIO HAYYHOTO CIIOCO0A MBIIIJIEHHS], TO3BOJISIONIETO OOBEKTUBHO OLIEHHUBATH
cBeleHUs 00 Okpyxkaromem wmupe. Kpome TOro, oBiajeHHe OCHOBHBIMH
¢duznyecKuMU 3HAHUAMH Ha 0a30BOM ypOBHE HEOOXOAMMO MPAKTUUECKU KaKIOMY
YEJIOBEKY B COBPEMEHHOM KU3HU.

Jns pemienust 3amad  pOpMUPOBAHUS OCHOB HAYYHOTO MHPOBO33PEHUS,
Pa3BUTUS HWHTEIJIEKTYallbHBIX CHOCOOHOCTEM W TO3HABATEIbHBIX HWHTEPECOB
IIIKOJTBHUKOB B MPOIECCe U3YUCHUS (DU3UKH OCHOBHOE BHUMAHHE CIICTYET YICIATh
HE CTOJIbKO Tepeaadye CyMMbI TOTOBBIX 3HAHUH, CKOJIBKO 3HAKOMCTBY C METOJaMU
HAyYHOT'O MO3HAHUSI OKPYKAIOIIEr0 MUpA, MOCTAHOBKE MpoOIieM, TPEOYIOIHX OT
YYaIINXCsl CAMOCTOSITEIbHOM AEATEIBHOCTHU 110 UX PA3PEUIECHUIO.

Henan u3yuenus GU3nMKU B cpeiHel (ITOJIHOM) MIKOJIE:

— ¢opMupoBaHUE Y O0Yy4arOUIMXCsS YBEPEHHOCTU B LIEHHOCTH OOpa30BaHUA,
3HAYUMOCTH (PU3MYECKUX 3HAHUU JUIsl KaXJOrO0 YEJOBEKa, HE3aBUCUMO OT €ro
npo¢eCCUOHATILHON JIEATEIbHOCTH;

— OBJIQJICHHE OCHOBOIOJATAIOMIMMH  (PU3NYECKUMH  3aKOHOMEPHOCTSIMH,
3aKOHAMH M TEOPHUSIMHU; pacCHIMpeHHe 00bEMa HCIOIb3YEeMbIX (PU3NYECKUX
MOHATUH, TEPMUHOJIOTHU ¥ CUMBOJIAKHY;

— mnpuoOpeTeHue 3HaHUM O (PyHIaMEHTaJIbHBIX (U3UUYECKUX 3aKOHaX,
JeXallluX B OCHOBE COBPEMEHHOHN (DU3MYECKONl KapTUHBI MHpa, O Hauboliee
BKHBIX OTKPBITUSAX B 00JacCTH (DU3MKH, OKA3aBIIUX OMPEETAIONIee BIUSHUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTHU; MOHUMAaHHE (PU3NYECKON CYITHOCTH SIBICHU,
Ha0II0aeMBIX BO BeeeHHOM;

— OBJIQJICHHME OCHOBHBIMM METOJAaMU HAyYHOTO T[O3HAHUS MPUPOJIBI,
UCIIOJIb3yEMbIMH B (PU3HMKE: HAOJIOACHHUE, ONUCAHWE, U3MEPEHUE, BBIIBUKEHUE
TUIO0TE3, TMPOBEJACHUE DJKCIEPUMEHTA; OBJIAJICHUE YMEHUSIMU 00padaThiBaTh
JTAHHBIE DKCIEPUMEHTa, OOBICHATH IMOJYYCHHBIC pe3yJbTaThl, yCTaHABIMBATH
3aBUCUMOCTH MEXAy (U3NYEeCKUMH BEIMYMHAMH B HaOIIOJaeMOM SIBJICHUH,
JieaTh BBIBO/IBI,

— oTpaboTKa YyMEHHUsI pemarh (U3MYECKUE 3aJadydl Pa3HOro YPOBHS
CIIOXHOCTH;

— TpUOOpPETEHUE OMbITA Pa3HOOOPA3HOUN NEATEIHHOCTH, OIbITA MO3HAHUS U
CaMOTIO3HAHUS; YMEHUW CTaBUTh 3ajJaud, peniaTb MpoOJeMbl, MNPUHUMATH
pEIIeHMs, WCKaTh, AaHAJIM3UPOBATh M 00padaThiBaTh WHOOPMAIUIO; KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), HMMEIOIUX YHUBEpPCAJbHOE 3HAYEHUE:
KOMMYHUKATHBHBIX HaBBIKOB, HAaBHIKOB COTPYIHHUYECCTBA, HABBHIKOB HM3MEPEHUH,
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HaBBIKOB 3((HEKTUBHOTO U O€30MaCHOTO UCIOIB30BAHUS PA3TMUYHBIX TEXHUYECKUX
YCTPOMCTB;

— OCBOEHHE CHOCOO0OB HUCHOJIb30BAaHUS (U3NYECKUX 3HAHUM JUIsl pEIICHHUs
MPAKTHUECKUX 3aJ7a4, i1 OObSICHEHUS SBJICHUN OKPYKAIOIIEeH NEHCTBUTELHOCTH,
UIsl obecnieueHus1 0€30MacHOCTH KU3HU U OXPaHbl IPUPO/IBI;

— Ppa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHX
CHOCOOHOCTEN B Ipoliecce NpUoOpeTeH sl 3HAaHUM ¢ MCIOJIb30BaHUEM Pa3IMUHbIX
UCTOYHUKOB MH(POpMAllMd U COBPEMEHHBIX WH(OPMALMOHHBIX TEXHOJOTUH;
yMeHUH (opMynIupoBaTb U OOOCHOBBIBATH COOCTBEHHYIO MO3ULUIO IO
OTHOIIIEHUIO K (pr3nueckoit nHGOpMAaIUH, MOTyIaeMON U3 pa3HbIX HCTOUHUKOB;

— BOCIHTAHUE YBAXKUTEIBHOTO OTHOLICHUS K YYEHBIM U HMX OTKPBITHSM;
YyBCTBA FOPJAOCTH 32 POCCUMCKYIO (PU3NYECKYIO HAYKY.

Oco0OeHHOCTh 1enenojaranist Jjis 0a30BOrO0 YpPOBHS COCTOMT B TOM, YTO
oOy4eHHe OPUEHTUPOBAHO B OCHOBHOM Ha (POPMHUPOBAHUE Yy 00yUarOIUXCs 001en
KYJIbTYpbl U HAyYHOTO MUPOBO33pPEHUS, HA HCIIOIb30BAHHUE MOTYYECHHBIX 3HAHUI U
YMEHHU B IIOBCETHEBHOM KU3HU.

Oco0OeHHOCTh TEJeNOoNaranusl i VeayOneéHHO20 YPO6Hs COCTOUT B TOM,
yTOOBI HANPABUTh JACSITEIBLHOCTh CTapIICKIACCHUKOB HAa MOJATOTOBKY K Oymylien
npoecCUOHANLHON JIeITeNIbHOCTH, HAa (OPMUPOBAHHE YMEHUW U HaBBIKOB,
HEOOXOAUMBIX JIJISi MPOJAOHKEHHUST 00pa30oBaHusl B BBICIIUX YYEOHBIX 3aBEIICHUSX
COOTBETCTBYIOILIETO  MPOQUIIS, a TakkKe Ha OCBOeHHE OOBEMa 3HAHMUIA,
JIOCTATOYHOTO JIJIsl TPOJIOJKEHUS 00pa30BaHus M caMO0Opa30BaHUs.

Conepkanne Kypca (M3MKH B IIporpaMMe CpPEJIHEro oO0Iero oOpa3oBaHUs
CTPYKTYPUPYETCSI Ha OCHOBE (DU3UYECKUX TEOPUH W BKIIOYACT CIICIYIOIINE
paszJiesbl: HAyYHBIM METO/I TO3HAHUS IPUPOJIbI, MEXaHUKA, MOJIEKYJIsIpHas (U3HKa
¥ TEPMOJIMHAMHKA, DJICKTPOJUHAMUKA, KOJICOAHUS W BOJIHBI, ONITHKA, CIICIIHAIbHAS
TEOpHsI OTHOCUTENIBHOCTH, KBAHTOBAs (pU3MKa, cTpoeHue BeeneHHoil.

MECTO KYPCA ®U3UKHU B YHEBHOM IIVIAHE

B coorBercTBUM € 0a3uUCHBIM Y4YEOHBIM IUIAHOM KYpCy (U3HKH CpeaHeu
(TOJIHOM) MIKOJIBI MPEANIECTBYET KypC (PU3UKKU OCHOBHOMW MIKOJIBI (7—9 Ki1acchl),
BKJIFOYAIOIIUI 3JIEMEHTAapHBIE CBEICHUS O (PU3UUECKUX BEJIMUMHAX U SIBJICHUSX.

Ha srtane cpeaneil (MojHOM) MIKOJIbI BO3MOXKHO HU3y4Y€HHE OOYYaIOIIUMHUCS
€CTECTBO3HAHUS WM (U3HKH Ha 0A30BOM WM yriiyOlE€HHOM ypoBHe. M3yueHue
¢bu3ukn Ha 0a30BOM YpOBHE MOXET OBbITh MPEIyCMOTPEHO MpPU COCTABICHHUH
y4€OHBIX IUJIAHOB YHHBEPCAJIBHOIO M COLUATbHO-3KOHOMUYECKOTro mpoduiei, a
TaK)K€ MEIUKO-OMOJIOrMYECKOro M 3KOJOTMYECKOro HalpaBlIEHUH €CTECTBEHHO-



HayyHOro mnpoduins. M3yuenue Qusuku Ha yriayOJaEHHOM YpOBHE MOXKET OBITh
NPEIYyCMOTPEHO IMPU COCTABJIEHHMH Y4YeOHBIX IUIAHOB (DPU3MKO-MAaTEeMaTHYECKOTO,
TEXHOJIOTUYECKOTO (MH)XEHEPHOT0) U €CTECTBEHHO-HAYYHOTO MPOpUIIEH.

Jannast paGodas mporpamma mno ¢(usuke anas 0a30BOTO YpOBHSI COCTaBJICHA
u3 pacuéta 136 4 3a nBa rojga obydenus (1o 2 4 B Hemento B 10 u 11 kmaccax);
B nporpamme yuteHo 10% pesepBHOro BpemeHH. [ns yriyOI€HHOro ypoBHS
u3ydeHus: pusuku nporpamMmma paccuutana Ha 340 4 3a aBa rojga odydyeHus (1o 5 u
B Hemento B 10 u 11 kiaccax); B mporpamme yuteHo 15% pe3epBHOrO BpeMEHH.
Pe3epBHOE BpeMsi yuuTeIh MOXET HMCHOJb30BaTh ISl YBEJIMYECHHUS BPEMEHHU Ha
U3Y4YCHUE OTACIBHBIX TeM Kypca (U3UKHA, B 3aBUCUMOCTH OT TMOTpPeOHOCTEH
yYaIuXxcsl. YUHUTBIBACTCA TakkKe TOT (akT, YTO peaybHas MPOAOKUTEIBHOCTh
y4eOHOro rojia BCeria OKa3bIBae€TCsl MEHbIIIE HOPMATUBHOM.

PE3YJbTATBI OCBOEHUSA KYPCA ®PU3UKU

JledaTenbHOCTh 00pa30BaTEIbLHOTO YUpPEXKJCHHUs 00Iero oOpa3oBaHus B
oOyueHun ¢u3nke B cpeaHed (MOJIHOM) IIKoJIe OJDKHA OBITh HamlpaBiieHA Ha
JOCTHKEHHE 00YYaIOIUMHUCS CIEAYIONIHNX JUYHOCTHBIX Pe3yJIbTATOB:

— YMEHHE yIPaBIATh CBOEH O3HABATEIBLHOMN JIEITEIbHOCTBIO;

—TOTOBHOCTh U CINOCOOHOCTH K  O0Opa3oBaHHIO, B TOM  YHCIE
caM0oOOpa30BaHNIO, HA MPOTSIKEHUM BCEW KU3HMU, CO3HATEIbHOE OTHOIIECHHE K
HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHEHIHONW NpOoQeCcCHOHATbHOU U
OOIIECTBEHHOU JICATCIILHOCTH;

— YMEHHUE COTPYJHUYATh CO CBEPCTHUKAMHU, AETBMH MJIJIIETO BO3pacTa,
B3pOCJBIMH B 0O0pa3oBaTeIbHOM,  y4eOHO-UCCIIENOBATEIBCKONW, MPOCKTHOU U
JIPYTUX BUJIAX AEATEIbHOCTH;

— ¢c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH; OCO3HAHHE 3HAYMMOCTU HAayKH, BJIAJICHUSI JOCTOBEPHOU
uHdopMmalmern O TepeloBBIX JOCTIKCHHMSIX ¢ OTKPBITUAX MHPOBOM U
OTEUECTBEHHOW HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE
MUpa ¥ 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY TBOPUECTBY;

— YYBCTBO TOPJIOCTH 332 POCCUMCKYIO (PM3UUECKYIO HAYKY, TYMaHHU3M;

— TMOJIOKUTEIBHOE OTHOIIICHUE K TPYY, LEJI€YCTPEMIIEHHOCTD;

— DKOJIOTUYECKAsl KyJIbTypa, OEpEeKHOE OTHOIIEHHWE K POJHON 3emiie,
npUpOAHBIM OoraTtcTBaM Poccuu W Mupa, TOHMMaHHE OTBETCTBEHHOCTH 3a
COCTOSIHME TTPUPOAHBIX PECYPCOB U PA3yMHOE MPUPOOIIOIB30BAHHUE.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHUSI BBITYCKHUKAMH CPEJIHEM
(TIOJTHOM ) TITKOJIBI TTPOTPAMMBI 110 (DUBHKE SBIISIOTCS:



OceoeHue pe2yIimUSHbIX YHUBEPCATIbHBIX YUeOHbIX OeliCMBULL.

— CaMOCTOSITEJIBHO ~ ONPENENATh 1€, CTaBUTh U (OpPMYyIUPOBATH
COOCTBEHHBIE 33]1a4¥ B 00Pa30BATEIbHOMN I€ATEIbHOCTH U )KU3HEHHBIX CUTYAIUX;

— OLICHMBATh PECYpChl, B TOM YHCIE BpeMs WM JAPYTHEe HEMaTEpHUAIbHBIE
pecypchl, HEOOXOAUMBIE JJIs1 JOCTHXKEHUS [TOCTABIIEHHOM paHee Ley;

— COINIOCTABJISITh ~ MMEIOIIMECS  BO3MOXXKHOCTM M HEOOXOAUMBIE IS
JOCTUKEHUS LIEJIH PECYPCHI;

— OIIPENEIATh HECKOJIBKO ITyTEW TOCTHXKEHUS TIOCTABJIICHHOM LIENH;

— 3a/1aBaTh NApaMeTpPbl U KPUTEPHUH, 10 KOTOPBIM MOKHO OIPEIEIUTH, YTO
L[EJIb JOCTUTHYTA;

— COINOCTABJATH IIOJYYEHHBIM PE3YyIbTaT JEATENBHOCTH C TOCTABIECHHOMN
3apaHee LEblo;

— OLICHUBATH MOCJIEACTBUSA JOCTHUKEHUS II0CTABICHHOMN L€ B IEATEIIBHOCTH,
COOCTBEHHOM XHU3HU U KU3HU OKPYKAIOIIMX JTHOJEH.

Ocgoenue no3HasamenbHblX YHUBEPCAIbHBIX YUeOHbIX OeliCMBULL.

— KpPUTHYECKH OLEHWBATh W MHTEPIPETUPOBATH HH(OPMALUIO C pPa3HBIX
MO3UILINH;

— pacrio3HaBaTh ¥ (PUKCHpOBaTh MPOTUBOPEUYUS B HWHOOPMAIMOHHBIX
HMCTOYHUKAX;

— WCIOJb30BAaTh  Pa3IMYHbIE MOJEIbHO-CXEMAaTUUYECKUE CpeAcTBa s
MPE/ICTABIICHUS] BBISIBICHHBIX B MH()OPMAIIMOHHBIX HCTOYHUKAX TTPOTUBOPEUHH;

— OCYIIIECTBIIATh Pa3BEPHYTHI MH(MOPMAIIMOHHBIA MOUCK U CTaBUTh Ha €ro
OCHOBE HOBBIE (YueOHbIE U TTO3HABATEIbHbIC) 33/1a4u;

— HCKaTh U HAXOAUTh 000OIIEHHBIE CLIOCOOBI PEIICHMS 3a/1aY;

— NPUBOAUTH KPUTHUYECKUE apTyMEHTHI, KaK B OTHOIICHUH COOCTBEHHOTO
CY>KJEHHUsI, TAaK U B OTHOLLICHUU JEHUCTBUU U CYXKJICHUU IPYTrOro 4YejI0BEKa;

— aHANM3UPOBAaTh M NPeoOpa3oBbIBaTh  MPOOJIEMHO-IPOTUBOPEUHBBIC
CUTYalluu;

— BBIXOJAWTh 32 paMKM  y4yeOHOro MmpeamMeTa U OCYUIECTBIATH
LIECJICHANIPABJICHHBI MOMCK BO3MOXXHOCTH IIMPOKOTO IIEPEHOCa CPEACTB U
CIT0COOOB JICHCTBHS;

— BBICTpauBaTh MHAMBUIYAIbHYIO 00pa30BaTENIbHYIO TPACKTOPHIO, YUUThIBAsS
OTpaHUYEHHMsI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OIPaHUYECHUS;

— MEHATh U YJEPKUBATh Pa3HbIC MO3UIIMU B MO3HABATEIbHON NESITEIbHOCTH
(OBITh YYEHUKOM U Yy4uTeneMm; (GOopMyIHpoBaTh 00pa30BaTENbHBIN 3ampoc u
BBINIOJIHATh KOHCYJIbTaTUBHBIE (PYHKIMM CAMOCTOSITENILHO; CTaBUTh MPOOJIEMYy U



paboratb Haj €€ pElIeHHEM; YIPaBJIsATh COBMECTHOW IO3HABATEIbHOU
JESATENIBHOCTBIO U TOAUUHSATHCS).

Kommynuxamusnule ynugepcanvhvie yuebHvle oeticmeusi:

— OCYULIECTBIIATH JEJIOBYI0 KOMMYHUKAIMIO, KAK CO CBEPCTHUKAMH, TaK U CO
B3POCJIbIMU (KaK BHYTpU 00pa30BaTEIbHOW OpPraHU3AINK, TaK U 3a €€ IpeaeiamMu);

— IpU OCYILIECTBJICHUH TPYIIOBONM pabOThl OBITh KaK PYKOBOAMUTENIEM, TaK U
YJICHOM MPOEKTHOM KOMAaHJIbl B Pa3HBIX POJISIX (T€HEpaTOpOM HUIECH, KPUTHUKOM,
WCIIOJIHUTEIIEM, TTPE3ECHTYIONIUM U T. 11.);

— pa3BEpHYTO, JIOTUYHO M TOYHO M3JIaraTb CBOK TOYKY 3pEHHUS C
MCIIOJIb30BaHUEM aJICKBATHBIX (YCTHBIX U MMUCHbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOH(PJIUKTOTEHHBIC CUTYAIlMU U MPEJOTBPAaTh KOHMIUKTHI
JI0 UX aKTUBHOMU (pa3bl;

— COIJIaCOBBIBATH MO3UIIMHN WICHOB KOMaH/bI B Mpoiiecce paboThl Ha OOITUM
IPOYKTOM/PEIICHUEM;

— OPECTABIATh MYOIUYHO pe3yJibTaThl WHAWBUIYATBLHOW U TPYHIOBOM
JEATEIIbHOCTH, KaK Mepe]l 3HAKOMOM, TaK U Mepe]l HE3HAKOMOU ay IUTOpUEH;

— noAdupaTh MApTHEPOB I JIEJIOBOM KOMMYHHKAllMU, HWCXOIS U3
COOOpaXE€HUM pe3yJbTaTUBHOCTH B3aUMOJICHCTBUS, & HE TUYHBIX CUMIIATUH;

— BOCIIPUHUMATh KPUTHYECKHWE 3aMEUaHMs KaK pecypc COOCTBEHHOTO
pa3BUTHS;

— TOYHO U EMKO (POpPMYIHUPOBATH KaK KPUTUUYECKUE, TaK U OAOOPHUTEIbHbBIC
3aMe4yaHus B aApec APYrux JIIoAeH B paMKax JejJoBOM U 00pa3oBaTelbHOU
KOMMYHUKAIINU, U30eras Mpy 3TOM JIMYHOCTHBIX OIICHOUHBIX CYXKJICHUH.

IIpeaMeTHBIMHU pe3yibTaTaAMM OCBOCHUS BBIITYCKHUKAMU CPEIHEH (TTOJIHOM)
IIKOJIBI IPOrPAMMBI IO (PU3HKE Ha 0A30BOM YPOBHE SIBISIOTCS:

— c(OPMUPOBAHHOCTh ~ TPEACTABICHHWM O  3aKOHOMEPHOM  CBS3M |
MO03HAaBAEMOCTHU SIBJICHUN MPUPOJIbI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS;, O POJIU
U MecTe (PU3MKM B COBPEMEHHON HAy4YHOW KAapTUHE MHUpPA; MOHMMAaHUE POJIHU
¢bu3uku B (OpMUPOBAHUU KPYro3opa U (PyHKIIMOHATIHOM IPaMOTHOCTH YeJIOBEKa
JUISL PELIEHUS TPAKTUYECKHX 3a/1a4;

— BJIAJICHUE OCHOBOIIOJIATAIOIIUMU puznyeckuMu MTOHSTHUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMHU; YBEPEHHOE MOJIb30BaHKE (PU3MUECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— c(OpPMUPOBAHHOCTh TMPEJACTABICHUN O (PU3UYECKOM CYIIHOCTH SIBJICHUI
npUpoAbl (MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX M KBAHTOBBIX), BHIAX
MaTepuu (BELIECTBO M IMOJIE), ABMKEHUU KaK Croco0e CyIIeCTBOBAHUS MaTEepHUU;
YCBOCHHME OCHOBHBIX MJEH MEXaHHKH, aTOMHO-MOJIEKYJISIPHOTO YYE€HHUSA O



CTPOCHHM BEIIECTBA, 3JEMEHTOB JJIEKTPOJMHAMUKA M KBAHTOBOW (pU3MKH;
OBJIJICHHE MMOHATHIHBIM amlapaToM U CUMBOJINYECKUM SI3bIKOM (PU3UKU;

— BJIQJICHHE OCHOBHBIMHU METOJaMH HAyYHOTO IMO3HAHUS, UCIOIB3YEMBIMH B
¢usuke: HaOMIOAEHWE, ONUCAaHUE, HW3MEPEHHE, OSKCICPUMEHT, yMEHHS
oOpabaTeiBaTh pe3yabTaThl U3MEPEHHM, OOHApYXHBaTh 3aBUCUMOCTb MEXIY
bu3NYeCKUMU BEIMYMHAMH, OOBACHATH TMOJyYEHHBIE pe3yJabTaThl U JIENaTh
BBIBO/IHI,

— BJIQJICHUEC YMCHUSMH BBIIBUTaTh THUIOTE3bl HA OCHOBE 3HAHUSA
OCHOBOIIOJIAraloNMX (PU3NIECKUX 3aKOHOMEPHOCTEH W 3aKOHOB, MPOBEPATH HX
AKCIIEPUMEHTAJIBHBIMU CPEACTBAMH, (POPMYIUPYS LIETh MUCCIICAO0BaHUs, BIAJCHHUE
YMEHHSIMH ~ ONHCBHIBATh M OOBACHATH  CAMOCTOSITENIbHO  IMPOBEJICHHBIC
OKCMEPUMEHThI, AHAIM3UPOBATH PE3YNbTAThl IOJYYCHHOH H3MEPUTEITHHON
uH(pOpMaInK, ONIPEIEIATh TOCTOBEPHOCTh OJYYEHHOTO PE3yJIbTaTa;

— c(OpMHUPOBAHHOCTh YMEHUS pelIaTh MPOCThIE (PUINYECKUE 3a/1aUH;

— c(OpMHUPOBAHHOCTh, YMEHHUS TMPHUMEHITh TOJTY4YCHHbIE 3HAHUS s
OOBSICHEHHsSI YCIOBUN TPOTEKaHUS (UINYECKUX SBICHUH B TPUPOJAE H IS
NPUHATHA MTPAKTHYECKUX PEIICHUI B IIOBCEIHEBHON KU3HU;

— NOHMMAaHHE (PU3NYECKUX OCHOB U MPUHIUIOB JeHCTBUS (pabOThl) MAIlIUH U
MEXaHU3MOB, CPEACTB TMEPEABMKEHUS U  CBA3M, OBITOBBIX IPHOOPOB,
MPOMBIIIICHHBIX TEXHOJOTUYECKUX MPOIECCOB, BIUSHHUS UX HA OKPYKAIOIIYIO
Cpely; OCO3HAaHHE BO3MOXHBIX TPUYMH TEXHOTCHHBIX M OKOJIOTHYECKUX
KatacTpod;

— c(hOpPMUPOBAHHOCTHh COOCTBEHHOM MO3UIIMK MO OTHOIIEHUIO K (PU3HUecKoi
uH(pOpMaIny, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

IIpeamMeTHBIMH pe3yibTATAMHU OCBOCHUS BBIMMYCKHUKAMU CPEHEH (TOJIHOMN)
IIKOJIBI TPOTpaMMbl MO (U3UKE Ha YIIyOJEHHOM YpOBHE MOJDKHBI BKIIIOYATH
TpeOOBaHMs K pe3yibTaTaM OCBOEHHUsT 0a30BOro Kypca H JOMOJHUTEIHHO
OTpaXkaTh:

— c(OPMUPOBAHHOCTh ~ CHUCTEMBl  3HAaHMUM 00 0o0mUXx  (PU3HUECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX U MPEICTABICHUHN O JEUCTBUU BO BceneHHou
(bU3MYEeCKUX 3aKOHOB, OTKPBITHIX B 36MHBIX YCIIOBUSIX;

— c(hopMUpOBaHHOCTH YMEHUS WCCIICIOBATh u aHAJTM3UPOBATH
pasHooOpa3Hbie (UBUYECKHE SBJICHUS M CBOWCTBA OOBEKTOB, OOBICHATH
OPUHITUIBL PabOThl W XapaKTEPUCTUKH TPUOOPOB U YCTPOWCTB, OOBSICHATH
reopU3NIECKUE SIBJICHNUS,

— YMCHHC pPCIIATh CJIIOKHBIC 3aJda4u,
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— BJIQJICHUE YMEHUSMHU BBIABUIAaTh THUNOTE3bl HA OCHOBE  3HAHUSA
OCHOBOTOJIAralomux (U3NYECKUX 3aKOHOMEPHOCTEM W 3aKOHOB, MPOBEPATH HX
AKCTIIEPUMEHTAJILHBIMU CpeJICTBaMU, (DOPMYJIUPYS 11€Tb UCCIICIOBAHMS;

— BIIQJICHUE METOJAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS W MPOBEIACHHS
(bU3UYEeCKUX AKCIIEPUMEHTOB, OMMCAHUS M aHAJIN3a MOJYYCHHOW U3MEPUTEIHLHOM
nH(popMaIuu, onpeiesIeHus T0CTOBEPHOCTH MOJTYUYCHHOTO pe3yJibTaTa;

— c(hOpMUPOBAHHOCTh YMEHHI ITPOTHO3UPOBATh, aHAJTU3UPOBAThH U OIIEHUBATh
MOCJIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM JEATEIHOCTH YEJIOBEKA, CBI3aHHON
¢ (U3HUECKUMU TPOIECCAMU, C TIO3UITUH IKOJIOTHIECKON 0€30MMacHOCTH.

COAEPKXAHUE KYPCA ®PU3UKU

ba3zoewviu yposens
Pu3nka U eCTeCTBEHHO-HAYYHBII MeTO/l O3HAHMUS NPUPOABI
®duzrka — QpyHIaMEHTaIbHAs HayKa o ipupoze. HayuHblil MeTo mo3HaHus.

Metoapl ucciaenoBanust (GuU3NUECKUX sIBJICHUA. MonenupoBaHue pU3NYECKUX
sBJIeHUN U mporeccoB. Hayunble ¢akTel v runore3sl. OU3NYECKUE 3aKOHBI U
IPAaHULBI UX IPUMEHUMOCTH. Dusznueckue TEOpUM WU IPUHLUI COOTBETCTBHUS.
®uznyeckue BennuuHsbl. [lorpemuoctu namMepenuil Gpu3ndeckux BeauduH. Ponb u
MecTO (UMK B (POPMHUPOBAHUM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
IIPAKTUYECKON ACSATEIBHOCTHU JMIOACH. Qu3auxa u Kyaibmypa.

MexaHuka

['paHuLIBI IPUMEHUMOCTH KJIACCUUYECKOM MEXaHUKHU. [IpoCTpaHCTBO M Bpemsi.
OTHOCUTENBHOCTh MEXaHU4YeCKoro ABMKEHHs. Cuctembl oTcuéra. CKalasipHble U
BEKTOpHBIE  ¢u3nueckue BenuuuHbl. [paekropus. Ilyte. Ilepememienue.
Ckopoctb. Yckopenue. PaBHOMEpHOE W PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE
JIBUKEHHE. PABHOMEpPHOE IBUKEHUE 10 OKPYKHOCTH.

B3aumoneiictBue ten. fBnenue wunHepumu. Cuna. Macca. HMHeprumanbHbie
CUCTEMBbl OTcueTa. 3akoHbl auHamMuku Hberorona. Cuna TsKeCTH, BecC,
HEBECOMOCTh. CHJIBI YIIPYTOCTH, CUJIbI TPEHUS. 3aKOHBI: BCEMUPHOTO TATOTEHHS,
I'yka, Tpenus. Hcnonv3osanue 3aKoH08 MexanuKku OJsi OOBACHEHUS OBUNCEHUS
HebeCHbIX mesl U OJisL pa38UmMusi KOCMUYECKUX UCCTe008aHUIL.

NMnynee MarepuanbHOM TOYKM M CUCTEMBl. MMmynbc CHIIBI.  3aKOH
COXpaHEHHs UMITyJbca. MexaHuueckas padbota. MomHocTh.  MexaHuueckas
DHEPIrusl MaTEPUAIbHOM TOYKH M CHUCTEMBI. 3aKOH COXPAHEHHUS MEXAHUYECKOU
sHepruu. PaboTa CUITbI TSHKECTH U CUJIBI YIPYTOCTH.
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PaBHOBecne maTepuanbHOM TOYKM M TBEPIOIO Teyla. MOMEHT CUIIBL. Y CIIOBUS
paBHOBecHs. PaBHOBecue xuaKoCTH U rasa. [lasinenue. 3axon coxpanenus snepauu
8 OUHAMUKE HCUOKOCHIU.

MOJIeKyJIHpHaH (lmamca U TEPpMOJINHAMHUKA

MounekynspHo-kuHeTnueckass Teopus (MKT) crpoenuss BemecrBa u €€
DKCIIEPUMEHTAJIbHBIE J10KAa3aTEeNbCTBA. TemioBoe paBHOBecHe. AOCOMIOTHAsA
TeMIlepaTypa KaKk Mepa CpelHEd KHMHETHYECKOW SHEPrHH TEIUIOBOTO JBHUKEHUS
yacTull BemecTBa. Moaens uaeanpHoro rasa. JlaBienuwe rasa. YpaBHEHHE
COCTOSIHHS UJACAIBHOIO rasa. YpaBHeHne Menneneesa — KianelipoHa. 1'a3oBble
3aKOHBI.

ArperaTHble COCTOSIHUS BelllecTBa. B3anmMHbie mpeBpalieHus )KUIKOCTH U Ta3a.
Brasicnocms 6030yxa. Monenb crpoenus xxuakocted. [loBepXHOCTHOE HATSKEHUE.
Kpucrammueckue u amopdHbIe Tema.

BuyTtpennsiss sneprus. Pabora u Teruionepeadya Kak crocoObl M3MEHEHHS
BHYTPEHHE SHepruu. YpaBHeHUE TemioBoro OanaHca. [lepBblii  3akoH
TepMoauHaMuku. HeoOpatuMocTh TemnoBbIX npoueccoB. IIpuHuumnel neicTBus u
KII/I TerioBbIX MaIIiH.

OcHoBBI AIEKTPOANHAMUKH

OIIeKTpUYECKHE 3apsiAbl. 3aKOH COXPAHEHHs JJIEKTPUYECKOro 3apsia. 3aKOH
Kynona.

OnekTpuueckoe mnozie. Hanpsk€HHOCTh M MOTEHIHAN JJIEKTPOCTATUYECKOTO
noyisi. JIMHUM HanpsKEHHOCTHM M SKBUIIOTEHIMAIbHBIE MOBEPXHOCTH. [IpuHUuMMN
CYNEpHo3ULUd ToJIeH.  [Ip0BOOHUKU U OUINEKMPUKU 8 INeKMPUYecKOM HoJe.
DnekTpoéMkocTh. KoHneHcaTop.

[TocTrosiHHbIll ~ 3nekTpuueckuid  Tok. Cunma  Toka.  CompOTHUBIIECHHE.
ITocnenoBaTenbHOE U MapalieIbHOE COCIMHEHHUE TTPOBOIHUKOB. 3aKoH JKoyis—
Jlenna. DnekTpoaBmkyias cuia. 3akoH OMa U1l TOJTHOM UEeNnU. DJIEKTPUUECKUN
TOK B TPOBOJAHUKAX, OJEKTPOJIUTAX, MOJYINPOBOJAHUKAX, Ta3aX M BaKyyMe.
Ceepxnposooumocme.

MarnutHoe mosne. BekTop HMHAYKIMM MarHuTtHoro mnousist. JlenictBue
MAarHATHOTO TOJIS1 HA MPOBOJHHUK C TOKOM M JBMKYLIYIOCS 3apSKEHHYIO YACTHILY.
Cuna Amnepa u cuia JlopeHiia. MarHuTHble CBOMCTBA BEIIECTBA.

SIBrieHME IEKTPOMAarHUTHOM UHAYKUMHA. MarautHbeii notok. Ilpasuiio Jlenna.
3aKOH 3JIEKTPOMArHUTHOW MHAYKUWH. SIBIIEHHE CaMOMHIYKIHWH. VITHIyKTUBHOCTB.
DJIEKTPOMAarHUTHOE NOJIE. DHep2usi INeKMPOMACHUMHO20 NOJIA.
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Kose6anust 1 BOJHBI

Mexanndeckue koneOanusi. ['apmonmueckme kosnebanms. CBoOOmHBIC,
3aTyxalollue, BBIHYXKJCHHbIe  KosieOanusi.  [lpeBpailieHust d>HEpruv  nOpu
KosnebaHusax. Pezonanc.

OnextpomaruutHele KkoneOanusi. KoneOarenbHbiii  koHTyp. [lepemeHHBIN
ANEKTPUYECKUM TOK. Pesonanc 6 anekmpuyecxou yenu. Kopomkoe 3amvikanue.

Mexannueckue BOJIHBL. [IpomonbHble W TOmnepedHble BOJHBI. CKOPOCTh H
JUTMHA BOJIHBL. Mumepghepenyus u ougpparxyus. Iuepaus 601Hbl. 38YK0OBbIE BOJIHDL.

9JI€KTpOM2[FHHTHBI€ BoyIHBI. CBOMCTBA QJICKTPOMAIrdUTHBIX BOJIH. I[I/IaHaBOHI)I
QJICKTPOMAIrHUTHBIX I/I3J]y‘-ICHI/Iﬁ N UX IMPAKTHYCCKOC IIPUMCHCHUC.

OnTuka

['eomerpruueckas ontuka. CKOpOCTh CBeTAa. 3aKOHBI OTPAXEHUS H
npeinomiieHus cBeta. Popmysia TOHKOM JMH3bBL. BOJHOBBIE CBOWCTBA CBETA:
nucnepcusi, uHTepdepenHuuns, uppakuus, MoIspru3anus.

OCHOBBI ClIENMATBHOM TEOPHH OTHOCHTEJIBHOCTH

[TocTynaTel TEOPUU OTHOCUTEIBLHOCTH M CIICICTBHS M3 HHUX. VIHBapHaHTHOCTh
MOJYJISl CKOPOCTH CBETa B Bakyyme. DHeprust mokos. CBs3b MacChl M SHEPTHUHU
CBOOO/THOM YaCTHUILIBI.

KBanToBasi pusnka. ®u3uka aToMa 1 AaTOMHOI0 siipa

['unoteza M. Ilmanka. ®otosnektpuueckuii 3ddexr. Omnbitel CTONETOBA.
3akoHbl (doToadpdexra. VYpaBHenue OiHmTerHa. PoToH. KopmyckynspHo-
BOJIHOBOM ayanu3M. CoomuouieHue neonpedenénnocmell I etizenbepea.

[InanerapHas mozens aroma. OObsICHEHHE JIMHEHYATOrO CIIEKTpa BOJOPO/Ia Ha
OCHOBE KBaHTOBBIX MOCTYJaTOB bopa.

CocTaB M CTpOEHHE ATOMHBIX SI€p. DHEPrusi CBSI3M AaTOMHBIX saep. Bumsl
PaAMOaKTUBHBIX MPEBPAILCHUN aTOMHBIX siAep. 3aKOH PaJIMOAaKTUBHOTO pacraja.
Anepubie peakuuu. llenmHas peakuuss nenenus danep. Ilpumenenue sdephou
SHepeUuU.

BHGMGHTapHBIe HJaCTHUIIBI. (DYHI[aMeHTaJ'IBHBIe BSaHMOHeﬁCTBHH.
Crtpoenue BeesienHoi

ConneuyHass cucTeMa: IUIaHETHl W Mallble Teja, cucrtema 3Jemusi—JIyHa.
Crpoenue u spomorus ConHna u 3BE3n. Knaccudukarus 3BE31. 3BE3ABI U
HMCTOYHUKH UX SHEPTHUHU.

lNanaktnka. CoOBpeMEHHBIE TIPEJACTABICHU O CTPOCHUUM H  DBOJIIOLMH
Bcenennon.
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Yenyonénnwtit yposens
Pu3NKa ¥ eCTeCTBEHHOHAYYHBIH MeTO/ NO3HAHUSA NPUPOABI

®uzuka — ¢yHIaMEeHTalIbHAsE Hayka O mpupoje. HayuyHblii MeTOll MO3HAHMS
Mupa. BzaumocBsazp Mexay (U3MKOW M JIPYTMMHU €CTECTBEHHBIMHU HayKaMHU.
MeTonpl HAy9HOTO HCCleoBaHUS (GU3HUSCKUX sBJIeHUH. DU3NYECKUE BETUINHBI.
[TorpemHocTr m3MepeHnid (GU3MYESCKUX BEIMYMH. MOJETUPOBAHHE SIBICHUN W
IIPOLIECCOB MPUPOIBL. 3aKoHoMepHOCmb U cayyatnocms. OU3NUECKrue 3aKOHBI U
TPaHULBl UX NOPUMEHUMOCTH. DU3NYECKUE TEOPUU W NPUHLUN COOTBETCTBUS.
Ponb u Mecto Gu3uku B GopMHUPOBAHUU COBPEMEHHON HayYHOW KapTHUHBI MUPA, B
MIPAKTUYECKOHN IEATEIBbHOCTH JTOAeU. Puzuxka u Kyaiemypa.

MexaHuka

[Ipenmer w  3amaum  KJaccu4yecko — mexaHukd.  KuHemarnueckue
XapaKkTEepUCTUKA MEXAaHWYECKOTO JBWXKEHHs. Mojenu Tel U JIBHKCHUU.
[IpoctpancTBo u BpeMsi. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHKEHUS. CUCTEMBI
orcuéra. CkansipHble U BEKTOpHbIE (u3nueckue BeauuuHbl. Tpaektopus. IlyTs.
[lepememienne.  CkopocTb. YckopeHue. PaBHOMepHOE U PaBHOYCKOPEHHOE
npsiMoJIMHeHoe aBkeHue. CBoOOgHOE majeHue Tena. PaBHOMepHOE ABUKEHHE
TOYKH I10 OKPY>KHOCTH. [locmynamenvHoe u 8pawjamenbHoe 08UdHCEHUE MEEPOO2O
meina.

B3aumoneiictBue ten. fBnenue wuHepumu. Cuna. Macca. HMHepruanbHbie
CUCTEMBI OTcYeTa. 3akoHbl JuHamMuku Herorona. Cwunma TskecTH, Bec,
HeBeCOMOCTh. CHWIIBI yNIPYTrOCTH, CHJIBI TPEHUS. 3aKOHBI: BCEMUPHOI'O TATOTEHUS,
I'yka, cyxoro tpeHus. lMcnosib3oBaHME 3aKOHOB MEXaHUKU JUIsl OOBSCHEHUS
JIBH>KCHUSI HEOSCHBIX TEJ U JIJISl pPa3BUTHSI KOCMUYECKUX UCCIIEAOBAHUN. S6nenus,
Habarooaemvle 8 HeUHEPYUATbHBIX CUCEMAX OMCUEémA.

NMnynbee MaTepuanbHOM TOYKH M CUCTEMBI TeJl. 3aKOH HM3MEHEHUSA W

coxpaHeHusi umnyibca. Pabora cunbl. MexaHuueckass SHEpPrusi MaTepuaIbHOU
TOYKH U CUCTEMBI. 3aKOH U3MEHEHUS U COXPAHEHUS MEXAHUYECKON SHEPTUH.

Jlunamuka spawamenvHo2o 08UNCEHUSL ADCONIOMHO MBEPO02O melld.

PaBHOBecHE MaTepUaIIbHOM TOYKH M TBEPAOTO Teyla. MOMEHT CHIIBL. Y CIIOBUSA
paBHOBECUSI TBEPAOIO TeEJIa B HWHEPLMUAIBHOW cucremMe oOTcyéra. PaBHOBecue
XKUJKOCTHU U ra3a. JlaBienue. Jeuowcenue scuokocmeul u 2a308. 3aKoH COXPAHEHUs
9HepauU 8 OUHAMUKE HCUOKOCU.

MouiekyJisspHast GU3MKa U TEPMOJAUHAMHUKA
OcHoBbl MoJeKyIsipHO-kuHeTHueckor Teopun (MKT) u TepmoaunaMuki.

OkcnepuMeHTaNbHBIE JqoKazarenbcTBa MKT. AOcomroTHash Temmeparypa Kak
Mepa CpeHEeW KUHETUYECKOW DHEPruU TEIJIOBOTO ABUKCHUS YacCTHUI] BEIIECTBA.
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Mopens uneanbHoro rasza. JlaBinenue raza. CBsizb MEXAy AaBICHUEM U CpEIHEH
KMHETHYECKOW HSHEpPrueil MOCTYMAaTeIbHOTO TEIJIOBOIO JIBMXKEHHSI MOJIEKYJ
ujeaNbHOro raza. Mojeiab HUACaNbHOrO Tra3a B TEPMOJUHAMHKE: YpaBHEHUE
MenneneeBa—Knanelipona, BBIpOKEHUE MJII BHYTPEHHEH DSHEPrUHM. 3aKOH
JanpToHa. ['a30BbIC 3aKOHBI.

Arperatnbie coctosiHusi BemiecTBa. dazoBbie mepexonsl. [IpeobGpazoBanue
sHepruv B (a3oBbIX mepexonax. HacelllleHHble W HEHACHIIIEHHbIE TMaphl.
Bnaxxnocts Bo3ayxa. Moaenb ctpoenus xugkocteid. [[oBepXHOCTHOE HATSKEHHUE.
CmauuBanne U HecMmaunBaHue. Kanumisipel. Mopenb CcTpoeHUs] TBEPABIX TelL
Mexanuueckue ceoticmea meépovix men. Kpucramimyeckue 1 aMopQHbIe Tena.

BuyTtpennsiss s"eprusi. Pabora u Terionepegaya Kak crocoObl M3MEHEHHS
BHYTpeHHE 3Hepruu. llepBwlii 3aKOH TEpMOAMHAMUKH. AnnabaTHBIN Hpouecc.
HeoOGpaTuMOCTh TEIJIOBBIX MPOIECCOB. Bmopoti  3axon  mepmoounamuxu.
[IpeobpazoBanus >Heprun B TemioBbix MmamuHax. [{ukn Kapno. KIIJ] Temiooi
MalIuHbI. DKOJIOTHYECKUE MPOOIEMBbI TEMIOIHEPTETUKH.

OcHoBBI ANEKTPOANHAMHUKHA

[Ipeamer W 3amauu 3IEKTPOJMHAMHUKHU. OJIEKTPUYECKOE B3aMMOJCHCTBUE.
3aKOH COXpaHEHHUs JJIEKTpHUuYecKoro 3apsaa. 3akoH Kynona. HanpspkéHHOCTh 1
MTOTEHLIHUAJT IEKTPOCTATUYECKOr0 NoJis. [IprHImMIT cynepno3nnmu 3JIeKTPUYECKUX
noner.  PasHocTte  moreHmmanoB.  IIpoBomHMKM M AMDIEKTPUKU B
AIEKTPOCTATUYECKOM TOJE. JnekTpuuyeckas €Emkoctb. KonaeHcarop. OHeprus
IIEKTPUYECKOTO MOJIA.

[ToctostHHbIN 3nekTpudeckuil TOoK. Cuiia TOkKa.  DJIEKTPOABHMKYIIAS CuUja
(BOAC). 3akon Oma 1jsi MOTHOM DJIEKTPUYECKOW IEeMH. DJIEKTPUUECKUN TOK B
MeTajuiax, »>JEKTPOJIUTax, IMOJIYNPOBOJHMUKAX, Ta3ax H Bakyyme. Ilma3ma.
Inexmponus. IlonynpoBogHUKOBBIE TPUOOPBL. C8epXnpo8ooUMocmb.

MarnutHoe mone. Bektop MarHuTHOM WMHAYKUMH. [IpuHDun cynepno3nnuu
MArHUTHBIX TTOJIEH. MAarHUTHOE MOJie MPOBOJIHUKA C TOKOM. J[eiICTBME MAarHUTHOTO
MOJisi Ha MPOBOJHUK C TOKOM M JBHXKYIIYIOCA 3apsiKE€HHYHO dactuny. Cuna
Awmmnepa u cuia JlopeHua.

[IoTok BekTOpa MArHUTHOM HWHAYKIMU. SIBIEHUE DIIEKTPOMArHUTHOU
uHaykuuu. IlpaBuno Jlenna. 3akoH 3iekTpoMarHUTHOW wuHAYKIuu. IC
MHAYKIAM B  JIBUWKYIIMXCA  TPOBOJHMKAX.  SIBIEHHE  CAMOWHIYKIWH.
NHIyKTUBHOCTb. ODHEPTHsl 3JIEKTPOMArHUTHOTO I0Jsl. MarHuTHbIE CBOWMCTBA
BEILIECTBA.

15



KoJie0anusa v BOJIHBI

Mexanudeckue koneOanus. AMIUIATYAa, TIEPUOJI, YacToTa, ¢daza KojeOaHUi.
[IpeBpateHus SHEPTHH TP KOJICOAHUSX. BbiHyoicOenHble KONeOaHUsl, pe30HAHC.

OnexkTpoMarHuTHele koseOanus. KonebatenbHblii  koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KoJieOaHUs. BBIHYKICHHbIE 3JEKTPOMArHUTHbBIE KOJeOaHUs.
Pesonanc. [Iepemennsbiit Tok. KonaeHcaTop u Karymka B LENU NEPEMEHHOTO TOKA.
Onemenmapuas meopus mpancgopmamopa. IlpousBoncTBo, 1mepenadya u
NOTPEOIICHUE DIEKTPUUECKON SHEPTUH.

Mexanudeckue BosHbI. [lonepeynbie U MPOIOJIbHBIE BOJIHBI. DHEPIUsl BOJIHBI.
WuTepdepenmus u qudpaxius BoJIH. 3BYKOBbIE BOJTHBI.

DJIEKTPOMArHUTHOE oJe. Buxpesoe AJIEKTPUYECKOE T0JIC.
DJIEKTPOMArHUTHBIE BOJHBI. (CBOMCTBA JJIEKTPOMArHUTHBIX BOJH. Jlnama3oHbl
AJEKTPOMArHUTHBIX M3JYYEHUM M WX MPaKTUYECKOe NpumeHeHue. [IpuHuumbl
PaIrOCBs3U U TEIEBUICHUS. Pa3BuTHE CPEACTB CBA3M.

Onruka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacOpoOCTpaHEHHE CBETA B
OIIHOPOJHOM cpene. 3aKoHbl OTpPaXXEHUSI U TmpejaomiieHUs cBeta. [lomHoe
oTpaxeHue cera. @opMyiia TOHKOM JIMH3EI. ONTHYECKUE TPUOOPHI.

Ckopoctb cBera. BonHoBble cBoiicTBa cBeTa. Jlucmepcusi — cBeTa.
Hnrtepdepenius cera. Korepentnocts. Judpakius ceera. [lonsipusanus ceera.

Buner wuznydenunii. Cnexkmpwt u cnexkmpanvuvii  auvanu3. llpakThdeckoe
MIPUMEHEHUE JICKTPOMArHUTHBIX U3 TyUYCHHUI.

OcHOBBI cIeNUAJIBLHONH TEOPUU OTHOCUTEIbHOCTH

MHBapuaHTHOCTH MOAYJSA CKOPOCTH cBeTa B  BakyyMe. llpuHnmn
OTHOCHUTEIILHOCTU ODWHINTENHA. [Ipocmpancmeo u e6pems 6 cheyuaibHOU meopuu
OMHOCUMENbHOCMU. DHepausi U UMNYIbC c80000HOU yacmuybl. CBA3b MacChl U
HHEPrur CBOOOIHOM YaCTULIbl. DHEPTHSI MOKOS.

KBanroBas ¢puszuka. @Pusuka atoMa 1 AaTOMHOI0 siApa
[IpeameT u 3a1aun KBAHTOBOU (PU3UKH.

TennoBoe uznyuenue. Pacnpenenenue sHepruu B CeKTpe aOCOIOTHO YEPHOTO
tena. I'mnore3a M. [Inanka o kBanTax. ®otodddext. Onwitel A. I'. CToNeToRa,
3akoHbI (hoTodPdekra. YpaBHenue A. DifHireriHa st pororpdexra.

®ortoH. lwumore3a nae bpolns o0  BOJHOBBIX  CBOWMCTBaX  YacCTHIL.
KopnyckynsipHo-BonHOBOM — ayanu3M.  COOTHOIIEHWE  HEOMNpPEAeIEHHOCTEN
['eitzenbepra. JlaBnenue cera. Onwimwur I1. H. Jlebeoesa u C. U. Basunosa.
Hugpaxyusa snekmponos.
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Mogenu crtpoenuss aroma. OmbiTel Pesepdopna. [lnanerapnas mozenb
ctpoeust atomMa. OOBSICHEHHE JMHEWYaTOro CIEKTpa BOJOPOJAa HA OCHOBE
KBaHTOBBIX NOCTYNaToB bopa. ClIOHTaHHOE M BBIHYK/ICHHOE U3JIyYCHHE CBETA.

CoctaB u cTpoeHne aToMHBIX sifiep. M3oTomnbl. Saepubie cumbl. Jledekt Macchl.
OHeprus CBA3M aTOMHBIX SIJIEP.

PannoakTuBHOCTS. Buner PaguOaKTUBHOTO W3JIyYEHUS. 3akoH
PaguOaKTUBHOTO pacmana. SaepHele peakuuu, pEeakUuHd ACNeHUs W CHUHTE3A.
Ilennas peakuust neneHus sanep. SlnepHas sHepreTuka. TepMOsSAEpHBIM CHHTES.
[IpumeHeHue saepHON dHepruu. buonosuueckoe Oelicmsue paouOAKMUEHBIX
U3YYeHULl.

DneMeHTapHble yacTullbl. DyHAaMEHTAIIbHbIE B3aUMOJICUCTBUSA. Yckopumenu
91eMEeHMAPHBIX YACMUY.

Crpoenue BeesienHou

[TpuMEeHUMOCTh 3aKOHOB (PU3MKU ISl OOBSICHEHHS HPUPOJI KOCMHUYECKHX
o0bekToB. ConHeyHass cuctema. 3BE3ABI W HCTOYHUKH HMX  SHEPruUu.
Knaccuduxanus 38é3a. OBomouns CosHLA U 3BE3.

[Namaktuka. Jlpyrue rajmakTuku. IIpocTpaHCTBEHHO-BpEMEHHBIE MACIITAObI
HaOmomaemoit Beenennoii. IlpencraBnenue o6 spomoruu Beenennoit. 7éwnas
mamepusi u MEMHASL IHEPIUSL.

IIpuMepHBIH epeYeHb NPAKTHYECKHUX U J1a00paTOPHbIX padoT

I IpsimMbIe M3MepeHns:

— HU3MCPCHHUC MTHOBEHHOU CKOpPOCTH C HCIIOJIB30BAaHHCM CCKYHIOMCPA WU
KOMIIBIOTCpA C JaTYUKAMU,

— CpaBHEHHE Mace (10 B3aUMOJCHCTBHIO);

— U3MEpPEHNE CUJI B MEXAHHUKE;

— U3MEPEHHE TEMIIEPATYPhI )KUIKOCTHBIMU U LIU(PPOBBIMUA TEPMOMETPAMU;
— OLICHKA CHJI B3aUMOJEICTBUS MOJIEKYJT (METOIOM OTpbIBA KaIlelb);

— DKCIIEpUMEHTANIbHAsA NpoBepka 3akoHa ['eri—Jlroccaka (M3MepeHue Tepmo-
JTUHAMHAYECKHX MMapaMeTpOB rasa;

— m3Mepenue DJ1C ucToyHrKa TOKa;
— ompeJeieHre nepruoaa o0palleHrs JBOMHBIX 3BE3] (IeYaTHbIE MaTEPHUAIIbI).

KocBeHHBIE U3MEPEHNS:

— U3MEPEHUE YCKOPEHUS,

— U3MEpEHUEe YCKOPEHHsI CBOOOIHOTO Ma/IeHHUS;
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— ONPENCIICHUE SHEPTUH U UMITYJIbCA 10 TOPMO3HOMY Iy TH;
— U3MEPEHUE YIEIIBbHOW TEIUIOTHI IUIaBIEHUS JIbIA;

— H3MEpeHHe HampsHKEHHOCTH BHUXPEBOIO  JJIEKTPUUYECKOro ToJisi  (Mpu
HAOJIOICHUH 3JIEKTPOMArHUTHOW MHTYKIIUHN );

— U3MEPEHNE BHYTPEHHETO CONPOTHUBJIEHUSI HCTOYHUKA TOKA;
— OIPEJICIICHUE TTOKA3ATENS MTPETOMIICHHS CPEBI;
— u3MepeHue (POKYCHOTO PacCTOSIHUSI COOMPAIONICH U pacCcenBarONIeH JIMH3,;
— OIPEJICIICHUE JJIMHBI CBETOBOW BOJIHBI,
— oleHKa MHGOPMAIMOHHON EMKOCTH KoMIakT-nucka (CD);
— OIpEIETICHUE UMITYJIbCAa U SHEPTrUU YACTUIBI MIPU IBUKEHUU B MAarHUTHOM
nosie (1mo gororpadusam).

HaOuronenus:

— HaOJII0JICHNE MEXAaHUYECKUX SBJICHUN B MHEPIUAIBHBIX U HEMHEPIUATIBHBIX
CHUCTEMaX OTCYETA;

— HA0JII0/ICHNE BBIHYKICHHBIX KOJIEOAHUN U PE30HAHCA,
— HaOmoaenue nuddys3uu;
— HAOJTFO/ICHHE SIBIICHUS DJICKTPOMArHUTHOW WHTYKITHAH;

— HaOIo/IeHHe BOJIHOBBIX CBOMCTB CBeTa: audpakiusi, HHTepdEpeHIus,
MOJISIPU3ALINS;

— HaOJII0JICHHUE CTICKTPOB;
— BeuepHHE HaOMIOIeHUs 3BE3, JIYHBI U IJIaHET B TEIECKOT WA OMHOKITb.

HccnenoBanus:

- HCCICA0OBAHHNC PaBHOYCKOPCHHOTO JABHOXKXCHMUS C HCIIOJIb30BaHHUCM
QJICKTPOHHOI'O CCKYHIOMCPA NI KOMIIBIOTCPA C JaTYUNKAMH,

— UCCIIEZIOBAHNE ABW)KECHHUS TENA, OPOILIEHHOTO TOPU30HTANIBHO;

— UCCJIEI0BaHNE LEHTPAIBHOIO yAapa;

— UCCJIEI0BAaHNE KaYE€HUsI IMJIMHAPA 110 HAKIIOHHOW IJIOCKOCTH;

— UCCJIeIOBaHNE JBUKEHUS OpOYHOBCKOM yacTulibl (o TpekaM [leppena);
— MCCIIEZIOBAHNE U30IPOLIECCOB;

— HCCIIEZIOBAHNE U30XOPHOTO TpoIiecca U OlIeHKa a0COJIFOTHOTO HYJIS;

— UCCJIeIOBAHUE OCTHIBAHUS BOJbIL;

— HCCICOAOBAHNUC 3aBUCUMOCTHU HAIIPAKCHHA Ha IIOJIIOCAX MCTOYHHMKA TOKa OT
CHJIBI TOKA B IICIIN,
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— MCCIIEIOBAHME 3aBUCUMOCTH CHJIbI TOKA 4YEpe3 JIAMIIOYKY OT HANPSIKCHUS
Ha HEl;

— UCCJICAOBAHUC HAI'PCBAHMWA BOJbI HAIrpCBAaTCICM HEOOJIBIIION MOIIIHOCTH,
— HUCCJICAOBAHUC SABJICHHUA BJIGKTPOMaFHHTHOﬁ HHAYKIOWUH,
— HCCJICAOBAHUC 3aBUCHUMOCTH yTIJId IIPCIOMIICHUSA OT yIJla IIaJACHUA,

— HCCICAOBAHUEC 3aBHCHUMOCTH pacCTodAHrA JIMH3bI 10 I/I306pa)KeHI/I$I
OT paCCTOAHHA JIMH3BI 10 IIPCAMCETA,

— HCCJICAOBAHUC CIICKTPA BOAOPOAA,
— HUCCJICAOBAHUC JIBHUKXCHHU A ﬂBOﬁHBIX 3Bé3,[l (HO IICYaTHBIM MaTepI/IaHaM).

IIpoBepka rumores:

— IpU IBMKCHUU OpycKa MO HAaKJIOHHOW IJIOCKOCTH BpeMs MEepeMeIIeHusl Ha
ONpeaenEHHOE PACCTOSIHUS TeM OoJblle, YeM O0Jbllie Macca OpycKa;

— TpU JBIKEHHM Opycka IO HAKJIOHHOM IUIOCKOCTH CKOPOCTh MPSMO
MPOINOPIMOHANIbHA TTYTH;

— TpU 3aTyXaHWM KoJieOaHMM aMIuMTyga oOpaTHO MPONMOPIHMOHATbHA
BPEMEHU;

— KBajpaT CpeIHEro TmepeMelieHHne OpOyHOBCKOW YaCTHIBI  MPSMO
IPOIMOPIMOHAIEHO BpeMeHU HabmoneHus (1o Tpekam lleppena);

— CKOpPOCTb OCTBIBAHH BOJbI JIMHEHUHO 3aBUCHUT OT BPCMCHH OCTBIBAHUS,

— HaNpsHKEHUE MPU MOCIIEI0BATEIbHOM BKIIFOUEHUH JIAMIIOUYKU U PE3UCTOPA HE
PaBHO CyMMe€ HaNpsHKEHUN Ha JTAMIIOYKE U PE3UCTOPE;

— YroJI IPEeJIOMIIEHUS TPSMO MPONOPLUHUOHAJIEH YTy HaJCHUS;
— IIPY TJTIOTHOM CJIO’K€HHMH JIBYX JIMH3 ONTUYECKUE CUJIbI CKIIAJIbIBAIOTCS,

KoHcTpyHpoBaHe TEXHUYECKUX YCTPOUCTB:

— KOHCTPYUPOBAHUE HAKIOHHOM TIOCKOCTH ¢ 3aaaHHbiM KIT/I;
— KOHCTPYUPOBAHUE PHIYAXKHBIX BECOB;

— KOHCTPYMPOBAHHUE HAKJIOHHOM IJIOCKOCTH, MO KOTOPOM OPYCOK ABUKETCS C
3aIaHHBIM YCKOPEHUEM;

— KOHCTPYHUPOBAHUE DJICKTPOIBUTATEIIS,
— KOHCTpyUpOBaHUE TpaHcPopMaTopa;

— KOHCTPYHUPOBAHUC MOACIIN TCICCKOIIAa NJIM MUKPOCKOIIA.
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IlpuMepHOe TeMaTH4YeCKOe IJIAHUPOBAHHUE

0a30BbIil YypoBeHb — 2 4 B Hegearo (136 4 3a 2 roga)

yaayoaennstil ypoeenv — 5 u ¢ neoenro (340 u 3a 2 zooa)

10 kaace (68 4/ 170 u)

TemaTnueckoe
I[JIaHI/IPOBaHI/Ie

Conep:xkanue
o TeMmam

OcHoBHbBIE BHU/IbI JCATCIbHOCTH YUYAIIIUXCH

Beenenne. @u3NMKa M e€CTECTBEHHO-HAYYHBIH MeTO/ NMO3HaAHUSA npupoabl (14 / 2u)

duzuka u
€CTECTBCHHO-
HAy4YHBIA METO/T

MTO3HAHHUSI IPUPOJIBI
(1a/ 2 u)

dusnka —
dbyHIaMeHTallbHAs HayKa o
npupoje. Haydnbii MeTton
MO3HAHMUSL. Metoan!
UCCIeOBaHUS  (PU3UUECKUX
saBjIeHu. MonenupoBaHue
bu3uYeckux  SABJIEHUU U
MIPOLIECCOB.

dusnveckue BEJIMYUHBI.
IlorpemHocTy  M3MEpeHUU

OOBACHATh Ha KOHKPETHBIX IMpUMEpax pojib U MECTO (U3UKH B
(OopMUPOBaHNN COBPEMEHHON Hay4HOW KapTHHBI MHpa, B Pa3BUTHUU
COBPEMEHHBIX TEXHUKH U TEXHOJOTMH, B MPAKTUYECKOW AESTEIbHOCTU
IOAEH.

JleMOHCTpHpOBaTh Ha TMpPHUMEpPax B3aUMOCBI3b MEXIYy (QHU3UKOH W
JIPYTUMH €CTECTBEHHBIMU HayKaMH.

BocnpousBoauTh cxeMy HaydHOTO MO3HAHUS, MPUBOAUTH MPHUMEPHI €&
UCTIOJIb30BaHUSI.

JlaBaTh oOmpenesieHne M PAclo3HaBaTh IOHATUS: MOJENb, HAay4Has
rUnoTe3a, pu3anveckas BeTUUMHA, PU3NYECKOE SBJICHHUE, HAYYHBIN (DaKT,
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(1)I/IBI/I‘IGCKI/IX BCJIMYHH.

@duszpueckrue  3aKOHBl U
I'PAaHMLIBI UX IPUMEHUMOCTH.
@usnueckue  TEOpUU U
MIPUHLINAI COOTBETCTBUS.

Ponb u mecTo pusuku B

dbopmupoBaHUU
COBPEMEHHOU Hay4YHOU
KapTUHBI MUpa, B
IIPAKTUYECKON
NESITEIILHOCTH JIIOJIE.

Qu3suka u Kyrbmypa.

dbu3udYecKuil 3aKoH, Pu3nUecKas TeOpHs, MPUHIIMI COOTBETCTBHUS.
OO0OCHOBBIBAaThH HEOOXOANMOCTD HCIIOJIB30BAHUS MOJIEICH JUIS OIMCAHUS
dbu3uYecKUX SABJICHUM U MporeccoB. [IpuBoAUTE MpUMEpPhl KOHKPETHBIX
SIBJICHUM, TPOLIECCOB U MOJEIICH [T UX OMHMCAHUS.

[TpuBoUTH MpUMEPHI PUBNUECKUX BETUYHUH.

®opmynupoBath  (U3MYECKHE  3aKOHBI.  YKa3plBaTb  T'PaHUIIbI
MPUMEHUMOCTH (PU3UICCKHUX 3aKOHOB.

[IpuBOIUTH TPUMEPHI UCIIOIB30BaHUS (DPM3UUYCCKUX 3HAHUK B )KHMBOIIHCH,
APXUTEKTYPE, JEKOPATUBHO-IIPUKIIATTHOM UCKYCCTBE, MY3bIKE, CIIOPTE.
Oco3HaBaTh IIEHHOCTh HAy4YHOTO TO3HAHUS MHpaA IS 4eJIOBEYECTBa B
IIEJIOM M JUIS KaXXJOro 4YeJOBEKa OTJECIbHO, Ba)XXHOCTH OBJIAJICHUS
METOJIOM HAy4YHOI'O TMO3HAHUs JJIsl TOCTHUKEHUs ycIiexa B JIIOOOM BHUJIE
MPAKTUYECKOMN NEATENBbHOCTH

['oToBUTH mTpe3eHTaIMM HM  COOOIICHUS TI0 HM3YYCHHBIM TeMaM

(BO3MOXKHBIE TEMBI MPEJICTABICHBI B YUCOHHKE).

Mexanuka (274 / 69u4)

Kunemartnka
(64 / 15u)

MexaHnndyeckoe IBUKCHHE.
Cucremsl oTcuéTa.
CxasnsipHbie ¥ BEKTOPHBIE
(bU3UICCKHUE BETUINHBI.
MarepuanbHas TOUKA.
ITocTtynarenbsHOE JBUKEHUE.

Tpaekropusi, MyTh,

JlaBatb TTOHSTHM: MEXaHUYECKOE

IMOCTYMATCIbHOC ABMIKCHHUC, PABHOMCPHOC JABHIXCHHNC, HCPABHOMCPHOC

OTIpEICTICHUS JBIDKCHUE,
JBIDKCHHUE, PABHOYCKOPEHHOE JIBHKEHUE, JIBIKCHHE MO OKPYKHOCTH C
MOCTOSTHHOM CKOpPOCTBIO, CHCTEMa OTCYEeTa, MaTepuajibHas TOYKa,
TpaeKTopus, IyTh, NEPEMEIICHUE, KOOpAMHATA, MOMEHT BPEMEHH,
MPOMEXKYTOK BPEMEHH, CKOPOCTh PAaBHOMEPHOIO JBHMXKECHUS, CpEAHSsA
CKOpPOCTb, MT'HOBEHHAasi CKOPOCTh, YCKOPEHHE, LEHTPOCTPEMUTEIBLHOE
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nepeMelieHne, KOopAuHaTa,
MOMEHT BPEMEHH,
IPOMEKYTOK BPEMEHHU.

3aK0OH OTHOCUTEIHLHOCTH
IIBUKEHUS.

PaBHoMepHOE
OPSIMOJINHEWHOE JABUKEHUE.
CKOpOCTh paBHOMEPHOTO
MPSIMOJIMHEUHOTO
JIBUYKEHUS.

YpaBHEHHE PABHOMEPHOTO
newxenus. ['paduxu
PABHOMEPHOTO JIBUKEHHS.

Crnooicenue ckopocmeli.

HepasHomepHOE nBHXKEHUE.
CpenHsst CKOpOCTb.

MrHoBeHHast CKOPOCTb.
Yckopenue.
PaBHOyCKOpEHHOE
JBUKEHHE.

YCKOpPEHHE.

Pacrio3HaBaTh B KOHKPETHBIX CUTyalMsX, HaOJIIOaTh SIBJICHUS:
MEXaHUYECKOE JABWKCHHUE, IOCTYIATEIbHOE JABMUKEHUE, PABHOMEPHOE
JNBWKCHUE, HEPABHOMEPHOE IBHWKECHHME, PAaBHOYCKOPEHHOE JBHXECHUE,
JNBHKEHHUE TIO OKPYKHOCTH € ITOCTOSTHHOM CKOPOCTBIO.

Bocnpons3BoauTe SBIICHHS: MEXaHUYECKOE JBHKEHHE, PABHOMEPHOE
IBWKECHUE, HEPABHOMEPHOE [BHWKEHHE, PAaBHOYCKOPEHHOE [BHXXEHUE,
JIBWKEHHUE 10 OKPYKHOCTH C IOCTOSHHOW CKOPOCTBIO JUIsI KOHKPETHBIX
Tell.

3azaBaTh CUCTEMY OTCUETA JUIsl ONIUCAHUS IBUKEHHSI KOHKPETHOTO TEJIA.
Pacno3naBate cuTyanuu, B  KOTOPBIX TEIO MOXKHO  CYMTAaTh
MaTepUAIIbHON TOYKOM.

OnuceiBaTh TPAGKTOPUU JBHKEHUS TEJI, BOCIIPOU3BOAUTH IBWKECHHUE U
IIPUBOJUTH IIPUMEPHI TEJ, UMEIOIINX 3aJaHHYI0 TPACKTOPHUIO IBUKEHUS.
HaxoauTh B KOHKPETHBIX CUTYalUsIX 3HAYEHUS CKASIPHBIX (PU3NYECKUX
BEJIMYMH: MOMEHT BPEMEHHM, ITPOMEKYTOK BPEMEHHU, KOOPAWHATA, IIYTh,
CPEIHsAS CKOPOCTb.

HaxoguTe MOAynb W NOpPOEKUWH BEKTOPHBIX BEJIWYHMH, GbINOJHAMD
0elicmeus. YMHOJICEeHUs. HA YUCAO0, CIOKEHUS, 8blYUMAaHUsi BEKTOPHBIX
BEJINYVH.

HaxonuTh B KOHKPETHBIX CUTYyallUSX HAMNPABJICHUE, MOIYJIb U IPOCKLIUN
BEKTOPHBIX  (DU3MUECKUX  BEJIUYUH:

nepeMelIeHre,  CKOPOCTh

PaBHOMCPHOTI'O JABUXKXCHUA, MI'HOBCHHAas1 CKOpPOCTBD, YCKOPCHHC,

HOEHTPOCTPCMHUTCIIbBHOC YCKOPCHUC.
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Ce0000H0€ nadenue me.
Yekopenue c60600n020
naoenusl.

YpaBHeHHE
PaBHOYCKOPEHHOTO
nerkenus. ['paduxu
PaBHOYCKOPEHHOTO
JIBYKEHUS.

JIBM>KEHHE TIO OKPY>KHOCTH C
MOCTOSIHHOM 10 MOJTYJIIO
CKOPOCTBIO.
[lenTpocTpeMuTenbHOE
YCKOpPEHHUE.

Ilapamempuol Osudicenus
HebecHbIX meil.

Abconromno meépooe meio.
IlocmynamenvHoe u
spawamenvbHoe 08UNCEHUe
abconomno meepoo2o mend.
Venosas ckopocmeo,
yacmoma u nepuoo
oopawerus.

[TpuMeHsITh 3HaHUS O JCHCTBHIX C BEKTOpPAMHM, MOJyUYEHHBIC HA ypOKax
anreOphl.

Ckraovieams U 8bl4UmMams 6eKmopwvl nepemeujeHuli U CKopocmel.
Buisgnams ycmotuiuugvie noemopsiowuecs Cea3U MexHcoy GeruyuHamu,
ONUCHIBATOWUMU MEXAHUYECKOe O8UIICEHUE.

Hcnonvzosams paznuunvie 31eKMpPOHHblE pecypcyl Ol NOCMPOeHUs
IKCNEPUMEHMANbHBIX 2pagukod u ux obpabomku. Ycmauwasnueams

Qusuueckuti  cMblcl KO puyuenmos  nponopyuoOHAILHOCMU 8
BbISGNICHHBIX C8535X, 6 pe3yibmame — NOIy4amv Ho8ble @uauyecKue
GeNIUYUHDL.
Pabomamv 6 nape, epynne npu 8vlnoaHeHUU UCCIEO08AMENbCKUX
3a0aHUl.

Ouenueamb PEATIBHOCMb 3HAYeHUl NOJIY4YE€HHbLX d)MS’M’-leCKZ/DC GEJIUYUH.

Braoemv  cnocobamu  onucanmusi  Osudicenusi:  KOOPOUHAMHBIM,
BEKMOPHBIM.
3anuceiBaTh ~ ypaBHCHUS  PAaBHOMEPHOTO W PaBHOYCKOPEHHOIO

MCXaHHNYCCKOI'O AIBHIKXCHMS. CocraBnsarb YpPaBHCHHA PABHOMCPHOI'O U

PaBHOYCKOPEHHOTO  MPSIMOJIMHEMHOTO  JBWKEHUS B  KOHKPETHBIX

cutyauusax. OnpenensTs Mo ypaBHEHHSIM ITapaMETPbl ABUKEHHUS.

[IpuMeHATh 3HAHUS O MOCTPOEHUM M YTEHUU rpadUKOB 3aBUCHMOCTH
MEXIy BEJIMYMHAMU, MMOJTYYEHHbIE Ha ypokax anreOpsl. Ctpouts rpadukx
3aBUCHUMOCTH KOOPJIMHATHI MATEPUAIIBHOU TOYKH OT BPEMEHU JBUKCHMUS.
Onpenensatb 1Mo rpauky 3aBUCUMOCTH KOOPAUHATHI OT BPEMEHHU
XapakTep MEXaHWYECKOro  JIBUKECHUS,

Ha4yaJbHYI0  KOOpAMHATY,
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JlaGopatopHbie pabOTHI:

1. U3ydeHnne nBrxKeHUS Tena
IO OKPYKHOCTH.

2. M3yyenue osudicenus
mena, OpouLeHH020
20PU30HMANBHO.

3. HUszmepenue meHoseHHOU
cKopocmu ¢
UCNONIL308AHUEM
CceKyHOooMepa unu
KOMnvlomepa ¢
0amuuKamu.

4. Uzmepenue yckopeHus.

Hccneoosanus:

1. Uccneoosanue
PABHOYCKOPEHHO20
0BUDICEHUS C
UCNOIb308AHUEM
NEKMPOHHO2O
ceKyHoomepa u uiu
KOMHnblomepa ¢
OaMYUKAMU.

IIposepka cunomes:

KOOPAWHATY B YKa3aHHBI MOMEHT BpEMEHH, H3MEHEHHE KOOPAMHATHI 32
HEKOTOPBI  MPOMEXYTOK BpPEMEHH, TIPOCKIHI0O CKOpOCTH  (IIA
PaBHOMEPHOTO MPSAMOJUHEHHOTO ABMKEHHUs). ONpenensiTs mo rpapuky
3aBHCHMOCTH TIPOCKITUU CKOPOCTH OT BPEMEHHU XapaKTep MEXaHUICCKOTO
JBYOKCHHSI, TPOCKIUI0 HAYaJIbHOH CKOPOCTH, MPOCKIHI0 YCKOPCHHS,
U3MEHEHHE KoopauHaTel. Omnpeaensarth Mo TrpaguKy 3aBHCHMOCTH
NIPOEKIIMN YCKOPSHHSI OT BPEMEHHU XapaKTep MEXaHWICCKOTO JBUKCHHSI,
U3MCHEHUE TIPOCKIMU CKOPOCTH 3a ONPEICIICHHBIM MPOMEKYTOK
BpPEMCHH.

JlaBaTh  ompenenieHUs  TOHITHA:  aOCONIOTHO  TBEpAOE  Telo,
MOCTYIIaTeILHOE M BpaIlaTeIbHOE JBIKEHNE a0COIFOTHO TBEPIOTO Tea.
Pacro3naBaTh B KOHKPETHBIX CUTYyaIIMsIX, BOCIIPOU3BOANTH M HAOIO1aTh
MOCTYMATeIbHOE U BpalllaTeIbHOe ABMKCHUS TBEpAOro Tena. [IpuMeHsTh
MOJielb a0COJIFOTHO TBEPJOTO Teja ISl OINWCAHUS JIBWKCHUS TeIl.
Haxonute 3HayYeHHs yrioBOW W JIMHEWHOM CKOPOCTH, YacCTOThl H
neproia 0OpaIieHus B KOHKPETHBIX CHTYaIHsX.

Onpeoenames napamempvl  08UdCeHUs HebecHblx men. Haxooums
HeoOX00UMyH0 0J1s1 OAHHBIX pacuémos ungopmayuro 6 Humepneme.
Cmpoums epaguk 3a8ucumocmu npoexyuu u Mooyis nepemeujeHus,
CKOpOCMU MAMePUaIbHOU MOYKU om epemeHu ogudxcenus. Cmpoumv
epaguk 3a8ucumMocmu nymu U KOOpOUHAMbl MAMEPUATLHOU MOYKU OM
8peMeHU OBUINCEHUSL.

Onpedensmv no 2paghuxy 3a8UcCUMOCmU KOOPOUHAMbL OM  8pPeMeHU
Xapakmep  MeXaHuyecko20 — OBUJICEHUs, HAYANbHYI0  KOOpOUHAMY,
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Ipu osudicenuu 6pycka no
HAKAOHHOUL NIOCKOCMU
8peMsl nepemeuyeHusi Ha
onpeoenenHoe
paccmosinus mem Ooabule,
yem bovue macca
opycka.

. Ilpu osuoicenuu o6pycka no
HAKJIOHHOU NAOCKOCU
CKOPOCMb NPSAMO
NPONOPYUOHANLHA NYU.

KOOpOUHAmMY 8 YKA3AHHBIU MOMEHM 8peMeHU, U3MeHeHUe KOOPOUHAMbL
3a HeKOmMOpblil NPOMENCYMOK 6PEMEeHU, NPOeKyuro ckopocmu (014
PABHOMEPHO20 NPAMONUHENHO20 OBUMCEHUS), CPeOHIOl0 CKOPOCHb,
MOOYIIb MAKCUMATLHOU MeHO8eHHOU ckopocmu. Onpedensims no epaguxy
npoexyuu

3aesucumocmu nepemeuleHuA

MEXAHUYeCKo20 OBUNCEHUs], NPOEeKYUro CKopocmu (015 pA8HOMEPHO20

om epemeHu  Xxapaxkmep

NPAMOIUHEUHO20 OBUMNCEHUSL OBUIICEHUS), UMEHEeHUe KOOPOUHAMDL.
Onpedensime no 2paguxy 3a8UCUMOCU NPOEKYUU CKOPOCMU OMm
8peMeHU XapaKkmep MeXaHU4ecKoeo OBUNCEeHUsl, NPOeKYUr) HA4albHOU
CKOpOCMU, NPOEKYUIO YCKOPEHUsl, NPOeKYUio nepemeujenus, usmeHeHue
KOOpOUHamol,  NPOUOEHHbLLL epaguxy
3a8ucumocmu  NpoeKyuu xapaxkmep

nymo.  Onpedenasmov  no
VCKOpeHus. 8pemeHuU

MexXarHudveckozo aGMOlCGHM}Z, U3SMEHEHUEe npoeKkyuu ckopocmu, U3MEHEHUE

om

MO0V CKOPOCMU 3a ONPEOEIeHHbIN NPOMENCYMOK 8PEMEHU.
PaznuyaTe myTh ¥ niepeMelieHre, MTHOBEHHYIO U CPEHIOI CKOPOCTH.

MyTH,
JNBUXEHHSI, MIHOBEHHOM CKOPOCTH, CPEOHEW CKOPOCTH, YCKOPEHHS,

N3MepsATh 3HAaUEHHS] TEPEMEILCHHUS, KOOPAWHATHI, BPEMEHHU
BPEMEHHU JIBUKEHUSI.
PaGorath B mape

MPAKTUYECKUX 3aJaHUN.

IpU  BBINOJHEHUU JIA0OPATOPHBIX padOT U

HpI/IMeHHTB MOACIIN «MaTcprajibHas TOYKa», «PaBHOMECPHOC

HpﬂMOHHHeﬁHOG JABUIKCHUC), «PABHOYCKOPCHHOC ABHUIKCHHUCH

JJIA
OIIKMCaHusg ABHJKCHHA PCAJIbHBIX TCJI, OJII OIIMCAHMA 06’I)eI(TOB,

M3y4aeMbIX B Kypce OHOJIOTHU
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3aKOHBI TUHAMUKH
Hprorona (4 41/ 10u)

SBnenne nepuuu. Macca u
cuna. MaepuuanbHbie
CHCTEMBI OTCUETA.
BzaumopelicTBue Tel.
CrnoxxeHue cui.

IlepBblii, BTOPOHN U TPETUI
3aKOHbI HproTOHA.
Tpunyun
OMHOCUMENbHOCMU
Tanunes.
T'eoyenmpuueckas u
eenuoyeHmpuiecKas
cucmemvl omcyeéma

I[aBaTB OIIpCACICHUSA TIOHSITHI HHCPIHUA, MHCPTHOCTbL, MaccCa, CHIIA,

paBHOHGﬁCTBymmaH CHja, HHCPpIHAJIbHAA CHUCTCMa OTC‘{éTa,

HeuHepyuaIbHAas cucmema omcuéma, 2eoyeHmpuiecKast u
2eUOYEeHMPUYecKas CUcmemsbl Omcuéma.

Pacno3naBaTtpe, HaOmoaaTh siBieHUE HHEpUUU. [IpUBOIUTH MpUMEpHI €r0
MPOSIBJICHUS] B KOHKPETHBIX CUTYaIIHSIX.

OODBIACHATH MEXaHUYECKHUE SIBJIICHUS B MHEPIUAIBHBIX U HEUHEPYUATIbHBIX
CUCTEMAX OTCYETA.

Breiienars neiicTBUs Ten APYr Ha Ipyra U XapakTepU30BaTh UX CUJIAMHU.
[IpuMeHsATh 3HaHUS O JEWCTBUAX HAJ BEKTOPAMH, IOJIYYECHHBIE Ha
ypokax anreopnl. OnpeaensTh paBHOJASHCTBYIONIYIO CUTy IBYX U Oojee
cunl. Onpeoensims pagHoOeucmayowWyIo CULY 9KCHEPUMEHMANbHO.
@opMyIMpoOBaTh NMEPBBIM, BTOPOW U TpeTUW 3aKOHBI HbIOTOHA, yCnoBus
UX IPUMEHUMOCTH.

Buisgnams  ycmotiuugvle noemopsaowuecs: cea3u Mexicoy YCKOpeHuem
mena u oOelcmeyiowell Ha He2o Cculou. Ycmawnasnusamo Gusuueckuil
CMbICT  KOI(huyuenma nponopyuoHaIbHOCMU 6 BblAGNeHHOU C8s3U
(6erununa oopamuas macce mena).

Yemanasnusams mpemuti 3axon Hotomona sKkcnepumenmainbHo.
[IpumeHsTh NEpBBIN, BTOPOU U TPETUU 3aKOHbI HbIOTOHA Ipu pelieHuu
PACUYETHBIX U IKCHEPUMEHMATbHBIX 3a1aY.

0O60cHOBbIBAMb  BO3MONCHOCMb NPUMEHEHUs. 8MOopo20 U Mpembe2o
3axonos Hotomona 6 ceoyenmpuueckotl cucmeme omcuéma. Haxooumo 6

aumepamype u 6 HMumepnueme uH@Opmayuio, NnOOMEEPIHCOAOULYIO
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spawjenue 3emiuu.
Dopmynruposams npunyun omuocumenvHocmu I anunes

Cwibl B MEXAHUKE

(5u/ 16y)

3aKOH BCEMUPHOTO
TATOTeHUS. ['paBuTarimonHas
noctosiHHas. Cuiia TSKECTH.
Cuna msascecmu Ha Opy2ux
nianemax. Ilepsas
KOCMU4ecKas CKopocmo.
Jleusicenue Hebechvix men u
CNYMHUKOS.

Bec 1 HeBeCcOMOCTS.

Cunbl ynipyroctu. 3akoH
I'yka.

Cuiibl TpeHus.

JlabopaTopHbie pabOTHI:

1. U3mepeHue xECTKOCTU
PYKHHBI.

2. Usmepenue
koa(dduieHTa TpeHus
CKOJIbKCHUSI.

3. Cpasnenue macc (no
83AUMOOELCMBUIO).

4. Hzmepenue cun 8

[TepeuncisaTh BUABI B3aUMOICUCTBHS TEJI U BUJIBI CHJI B MEXaHHUKE.
JlaBaTh ompenelicHHe TOHSTHIA: CHJia TSHKECTH, CHJa yIPYTOCTH, CHJIA
TPEHHUs, BEC, HEBECOMOCTb, nepecpy3Kd, nepeas KOCMUUecKas CKOpoCmb.
dopMynmHpoBaTh 3aKOH BCEMHPHOTO TATOTCHHS U YCIOBUS €TO
IPUMEHUMOCTH.

Haxonute B nutepatrype u B MHTepHere mHbOpMAIi0 00 OTKPHITUU
HpoTOHOM  3aKOHa  BCEMHUPHOTO  TSTOTEHUS,  UHGOpMaAyuio,
NO360JIAIOWYI0 PACKPHIMb JIOSUKY HAYYHO20 NO3HAHUS NPU OMKDPLIMUU
3aKOHA BCEMUPHO20 MALOMEHUSL.

[IpuMeHATh 3aKOH BCEMHUPHOTO TATOTCHUS TPH PEIICHUH KOHKPETHBIX
3amad.

Hmemv npedcmaenenue 06 uHepmHOU U 2pABUMAYUOHHOU MdaAcce:
HA3bl8AMb UX PA3IUdUe U CXOOCMBO.

BoIuucisaTh cuily TSXKECTH B KOHKPETHBIX CUTYalUsIX. Buluuciamo cuiy
msiicecmu U YCKOpeHue c80000H020 NAdeHUs Ha Opy2ux NiaHemax.
Buviuucnams ycxopenue c600600H020 NAdeHUs HA PAIUYHBIX WUPOMAX.
Haxooums 6 numepamype u ¢ Humepneme unghopmayuro o napamempax
niaxwem u Opyeux HebecHviXx mel. Buluucnams nepsyro kocmuueckyio
ckopocmb. Mcnonv3o6ams 3aK0Hbl MEXAHUKU 01 00BACHEHUST OBUNCEHUS
HebecHbIX mell.

BrruucnsaTs Bec Ten B KOHKPETHBIX cuTyanusx. [lepeuncnars cxoacTsa u
pasmuuus Beca M CWIBl TOKEeCTU. Pacmo3HaBaTh W BOCIPOM3BOIUTH
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MeXAHUKE.

COCTOSIHUSI T€JI, MPU KOTOPBIX BEC Tejla paBeH, OOJbIIe WM MEHbIIE
CWibl  TspKecTH. Pacmo3HaBaTb UM BOCHPOU3BOIAUTH  COCTOSIHHE
HEBECOMOCTH TeJla.

Onpeodensimv nepecpy3ky mena npu pewieHuu 3aoad. Haxooums 6
numepamype u ¢ Mumepneme ungopmayuio o 61UAHUU HEGECOMOCMU U
nepecpy3ku Ha Opeanusm 4enogeka. 1 OTOBUTH TIPE3CHTALUU H
COOOIICHUSI O TOBEIECHWU TEJl B YCIOBHUSIX HEBECOMOCTH, O TMOJETaX
YeJoBeKa B KOCMOC, O JOCTIDKEHUSX Halledl CTpaHbl B TOJITOTOBKE
KOCMOHABTOB K IOJIETaM B YCIIOBUSX HEBECOMOCTH.

Pacno3naBaTh, BOCHPOM3BOAWTH U HAOMIOAATh pPa3IUYHBIC BHJIBI
nedopmarmu  ten.  DopmynupoBaTh 3akoH ['yka, TpaHHIBI €ro
IPUMEHUMOCTH. BBIYUCHAT M M3MEPATh CHITy YIOPYTOCTH, KECTKOCTH
NPYXHHBI, HCECMKOCMb cucmembl npysicut. Mccredosams 3asucumocms
CUTbL YNpy2ocmu om 0epopmayul, 6bINOJHAMbL IKCHEPUMEHMATLHYIO
nposepky 3axona I yka.

Pacnio3naBaTth, BOCIpPOU3BOANTH, HAOIIONATH SIBICHUS CYXOTO TPEHUS
MIOKOSI, CKOJIBKCHHUS, KaUYEHUsI, SBJICHUE COMPOTHUBIICHUS TIPU JIBYKCHHUH
Tela B KUJIKOCTH WM Ta3e. M3MepsaTs n n300pakaTh rpauiuecKy CHUITBI
TPEHUS TOKOS, CKOJBKCHHSI, KAaUCHHS, )KUIKOTO TPEHHUS B KOHKPETHBIX
cutyanusax. Hcrmonp3oBaTh (HOpMYIy Ui BBIYMCICHUS CHIIBI TPCHHUS
CKOJILKEHUSI TIpU peIIeHUH 3a1ad. Bulasiamb IKCNEPUMEHMATbHO
BeNUUUHBL, OM KOMOPBIX 3A6UCUM CUNA MPEHUSL CKOTbAHCEHUS.

W3mepsTh cuily TSKECTH, CHIy YIOPYTOCTH, BEC Tella, CHIIy TPEHUS,
yIJIMHEHUE TIPYKUHBI. OnpenensaTh ¢ MOMOIIbI0 KOCBEHHBIX H3MEpPEHUN
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KECTKOCTh NMPYKUHBI, KOIPPUIIUEHT TPEHUSI CKOJIbKEHUS.

PaboTaTh B mape npu BBITIOJHEHUU MPAKTUYECKUX 3aJIaHUM.

Haxooumw 6 numepamype u 6 Humepneme ungopmayuro o nposenieHusx
CUTbL MPeHUsl, Cnocodax eé yMeHbUeHUs U Y8eIudeHUs, poau mpeHus 6
npupooe, mexHuke u Obimy.

IIpumensmo nonyyennvle 3HAHUSA NPU peUeHUU 3a0ay Ha 00HOBPEMEHHOe
oelicmeue Ha mejio HeCKOJIbKUX CU, HA O8UNCEHUEe CUCMEMbl CEA3AHHbIX
mei.

Haxonuts B nmuteparype u B IHTepHEeTE MHPOPMALIUIO O BKIJIAJIE YUCHBIX
B pa3BUTHE MEXaHUKU. [OTOBUTH NPE3EHTAIMU M COOOIIECHUS IO
U3YYEHHBIM TeMaM (BO3MO>KHbBIEC TEMbI MTPEACTABIICHBI B YYCOHUKE).
Buinonname  dononnumenvuvle  ucciedosamenvckue  padomuvl  HO
U3VUEHHbIM MeMaM (803MONCHbLE MeMbl NPeOCMABIIeHbl 8 YUeOHUKe).
[IpuMeHATh 3aKOHBI TUHAMUKH JIJIs1 OTTUCAHUS TIOBEACHUS PeaTbHBIX TEJ

3aKOHBI COXpaHEHHUS
umiynbca (3 4/ 5 y)

Nmnynee tena. Ummynsc
CHUJIBI.

3aKOH COXpaHEHUS
MMITYJIbCA.

PeakTuBHOE IBM)KEHUE.

JlaBaTp oOmpenesieHuss IOHATHM: HMIYJIbC MAaTEPUAJIbHOU TOYKH,
UMITyJIbC CHJIbI, HMITYJIbC CHUCTEMBI TEJ, 3aMKHYyTas CUCTEMa Tel,
PEaKTUBHOE IBUKEHUE, PeaKmMueHas CUld.

Pacno3naBaTh, BOCHpPOM3BOAWTH, HAOMIOAATh YOPYrUe W HEyNpyrue
CTOJIKHOBEHMUS TEJI, PEAKTUBHOE IBUKECHHUE.

Haxomuts B KOHKpETHOW CUTyallMu 3HAYCHUS: UMITYJIbCA MAaTEPUAIIbHON
TOYKH, UMITYJIbCA CUJIBI.

@opMynuMpoOBaTh 3aKOH COXPAHECHUS HUMIIYJIbCA, TPAHUILBI  €r0
MIPUMEHUMOCTH.

CocTaBisTh ypaBHEHUS, OMUCHIBAIOIINE 3aKOH COXPAHEHUSI UMIYJIbCca B
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KOHKPETHO# cuTyanuu. HaxoauTh, HCIONB3ys COCTaBICHHOE YpaBHEHUE,
HEU3BECTHBIC BEIMYUHBI.

Co3nmaBaTh CHUTyallid, B KOTOPBIX IPOSBISAETCS 3aKOH COXPAaHCHHS
UMITYJIbCA.

Cocmaenams  npu  pewieHuu  3a0a4  YpaeHeHus,  cooepaicauyue
PeaKmusHyo CUiy.

Haxonute B nuteparype u B MHTepHeTe MH(OpMAIUIO MO 3aJaHHOMN
TEeME.

['oTOBUTH Tpe3eHTAIMd H COOOIICHHS [0 M3YYCHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPEACTABIICHBI B YUCOHUKE).

['OTOBUTH Mpe3eHTAIlMK M COOOIICHHS O MOJIeTax YejJoBeKa B KOCMOC, O
JTOCTHKCHHSIX HAIICH CTPAHbI B OCBOCHUH KOCMHUYECKOTO MPOCTPAHCTRA.
Buinoausms  dononnumenvuvle  ucciedosamenvckue — pabomvl  no
UBVYEHHbIM MeMaM (803MONCHBLE MeMbl NPEOCMABIeHbl 8 YUeOHUKe).
Pabomamo 6 nape unu epynne npu évinonenuu npakmu4eckux 3a0anuil.

3aKOH COXpaHEHUs
MEXAHUYECKOU
sHepruu (4 4/ 10 u)

Pa6ora cuasl. MOIIHOCTE.
Kunernueckas sneprusi.
Pabora cuiabl TSHKECTH.
[ToreHmanbHas sHEpryus
TeJia B TPaBUTAIIMOHHOM
roJie. Pabota cuiibl
yrpyroctu. llorennumanbHas

SHEPTHs YIPYTro
nehOpMHUPOBAHHOTO TeJA.

JlaBaTh ompezesieHue MOHATHI: paboTa CUIIbI, MOIIIHOCTh, KHHETHYECKasl
SHEPrus, MOTEHUHUAJIbHAs DSHEPrus, IMOJHAs MEXaHWYecKas DHeprus,
M30JIMPOBAHHAS CUCTEMA, KOHCEPBATUBHAS CHJIA.

Haxonuth B KOHKpETHOM CHUTyalluu 3HA4YE€HHUS] (DU3UYECKUX BEITUYMH:
paboThI CUJIBI, PAOOTHI CUJIBI TSKECTH, pA0OTHI CUJIBI YIIPYTOCTH, PAOOTHI
CWJIBl TPEHHS, MOIIHOCTH, KHUHETUYECKOM SHEPruH, HN3MEHEHHUS
KUHETHYECKOW  DHEPruu,  MNOTCHUWAJIBHOM  DHEPrUM  Tel B
rpaBUTALIMOHHOM nouie, NOTEHIMAIBHON SHEPrUn yHIpyro
nehOpMUPOBAHHOTO Tea, MOJTHOW MEXaHUIECKON YHEPTHUH.
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3aK0OH COXpaHEHUs
MEXaHUYECKOW SHEPTUH.
JlaGopatopHbie pabOTHI:
1. W3yueHwns 3akoHa
COXpaHEHUS
MEXaHUYECKON
SHEPTHUHU.
2. Onpeoenenue s3nepuu
U UMNYIbCA NO
MOPMO3HOMY HYMU.
Hccnedosanus:
1. Uccneoosanue
YEHmMpAanbHO20 yoapa.

CocraBnsATh ypaBHEHUS, CBSA3BIBAIOLINE paOOTy CUJIbI, JEHCTBYIOLIEH Ha
TEJI0 B KOHKPETHOM CUTyallud, C U3MEHEHUEM KHHETUYECKON JHEPIrUu
tena. HaxoauTs, HMCHONB3ys COCTaBJICHHOE YPaBHEHHUE, HEU3BECTHBIC
BEJINYVHBI.

@opMynUpOBATh 3aKOH COXPAHEHHS TOJHOW MEXaHWUYECKOM SHEpPruH,
IrPaHULBI €T0 TPUMEHUMOCTH.

CocTaBisATh ypaBHEHUs, ONMCHIBAIOUIME 3aKOH COXPAHEHHs IOJHOU
MEXaHUYECKOU YHEPIUU, B KOHKPETHOU cUTyallMu. HaxoIuTh, HCI0JIb3Ys
COCTaBJICHHOE YPAaBHEHUE, HEU3BECTHBIC BEJIUYUHBI.

Co3pmaBate cuTyallMd, B KOTOPBIX IIPOSIBISAETCS 3aKOH COXPAHECHMS
MIOJIHOW MEXAHUYECKOW SHEPIUH.

BpINOMHATE  DKCNIEPUMEHTAIBHYIO MPOBEPKY 3aKOHA COXPaHEHHUs
MEXaHUYECKON JHEPTUU. BBINOMHATE KOCBEHHBIE U3MEPEHUS MMITYJIbCA
TeJa, MEXaHUYECKOM dHepruu Teina, padboThl CUIIbI TPEHHUS.

PaGorats B nape, rpymne npu BbIIOJHEHUHN NPAKTUYECKUX 3a/laHuM.
Cocmasnsams ypagHeHus U HAX00UMb 3HAYEHUS PUULECKUX GEIUYUH NPU
peutenuu 3a0ad, mpebyrwux 00HOBPEMEHHO20 NPUMEHEHUs. 3AKOHO8
COXpAHEeHUsi UMNYIbCad U MeXAHU4eCKoU 3IHepeuu; 3aoay, no YCcloGUI0
KOMOPBIX COXPAHACMCS UMNYALC, HO USMEHAEemcsl NOJHAS MeXAHUYecKas
SHepausl cucmemvl mejl. Buiuucisamos 6mopyo KocmMuueckyo ckopocme.
Haxonute B nuteparype u B MHTepHeTe MHOpMaLMIO MO 3aJaHHON
TEME.

['oToBUTH mTpe3eHTauMu U COOOLIEHUS MO HU3YYEHHBIM TeMmaMm
(BO3MOKHBIC TEMBI MPEJICTABICHBI B YICOHUKE).
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Buvinoanams  dononnumenvhvle  ucciedogamenbckue — pabomvl  nO
UBVUEHHbIM MeMaM (803MONCHbBLE MeMbl NPEOCMABIIEHbl 8 YUeOHUKe).
[TpuMeHsITh 3aKOHBI COXPAHEHUS WMITYJIhCa U MEXaHHYECKON JHEPTUH
JUTSI OTIMCAHUSI IBVOKCHUSI PEaTbHBIX TEI

Jlunamuxa
8pawuyamebHoO20
08UDICEeHUS
abconomHo
meepoozo mena (3 4)

OcHosHoe ypasHeHtue
OUHAMUKU 8PAUYAMETILHO2O
osudicenus. Yanoeoe
yckopenue. Momenm cunol.
Momenm unepyuu meepooco
mena. Momenm umnynvca.
3axon coxpanenus momeHma
umnynvca. Kunemuuecxas
SHepeust abCoIOMHO
meepoo2o mena,
spawarouecocs
OMHOCUMENIbHO
HeNnooBUIICHOU OCU.

Jlasamv onpedenenue nowamuii: y2n080e YCKOpeHue, MOMEHM CUJbl,
MOMEHmM UHepyuu meepoo2o mead, MOMEHM UMNYIbCd, KUHEeMuU4ecKdsl
9Hepeus abcoomHO Meepooco meJa.

Haxooumv 6 xonxkpemmoii cumyayuu 3HaueHUs QU3UYECKUX BEeNUUUH:
Y2ello8020 YCKOPEHUs, MOMEHMA CUlbl, MOMEHMA UHepyuu meepoo2o
mena, MOMeHmMa UMNYIbCa, KUHeMU4eCcKoU dHep2uu meepoo2o meid.
Cocmaenams  OCHOBHOe  ypaeHeHue  OUHAMUKU — 8pAUIAMENbHO2O
ogudceHuss 68  KOHKpemuou  cumyayuu. Haxooumw, ucnonwv3ys
cocmasieHHoe ypasHeHue, Heu36eCcmuble GeIUUUNbL.

Dopmynruposams 3aKOH COXPAHEHUS MOMEHMA UMNYAbCA, VCIOBUS €20
NPUMEHUMOCHIU.

Cocmaenams ypasHeHus, Onucvbl8arowjue 3aKOH COXPAHEHUs MOMeHmA
umMnynivca, 6  KOHKpemHou — cumyayuu. Haxooums,  ucnonv3ys
cocmasieHHoe ypasHeHue, Heu36ecmuble GeIUUUNbL.

Coz0dasamsv cumyayuu, 8 KOMOPBIX NPOAGNAEMCS 3AKOH COXPAHEHUs
MOMEHMAa UMNYIbCA.

Haxooums 6 numepamype u 6 HUnmepneme ungopmayuro o npumepax
NPaKmu4ecKko20 NPUMEHEeHUs 3aKOHA COXPAHEHUSA UMNYIbCA, O 2UPOCKONE

Cratuka (3 4/ 5 y)

PaBHOBeCHE MaTepranbHOU
TOYKH U TBEPOIO Tea.

JlaBaTh ompeneneHue IMOHSTHN: PaBHOBECHE, YCTOMYMBOE PaBHOBECHE,
HEYCTOMYUBOE paBHOBecHE, O€3pa3iMyHOE paBHOBECHE, IJICHYO CHIIbI,
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Bunbl paBHOBecus. Y CiaoBUs
paBHOBECHSI.

MOMEHT CHUJIBI.

PaBHOBecHE KHUIKOCTH U
raza. JlapiaeHue. 3akoH
COXpPaHEHHS SHEPTUU B
JIMHAMMKE KHJKOCTH.

JlabopatopHas pabota:

1. M3yueHue paBHOBeCHUs
Tea o AeCTBUEM
HECKOJIbKHX CHII.

MOMEHT CHJTBI.
HaxoauTh B KOHKPETHOW CHUTyallMiM 3HAUEHUsS ITuleYa CHJIbI, MOMEHTa
CHUTBI.

[TepeunciaTh yClIOBHS paBHOBECHS MaTEPHAIBHOW TOYKH W TBEPIOTO
tena. COCTaBIATh YpaBHEHHWsI, OINMMCHIBAIONINE YCIIOBHUS PAaBHOBECHS B
KOHKPETHBIX  CHUTyalnmsX. HaxoawTh, HCHOJIB3YS  COCTaBIICHHOE
ypaBHEHUE, HEU3BECTHHIC BEJIMYUHBI.

Pacnio3naBaTh, BOCHPOM3BOAWTH U HAOMIOAATh pPa3IUYHBIC BHJIBI
paBHOBeCHUS TEIl.

N3mepsTh cuily ¢ MOMOIIBIO MPY>KUHHOTO JUHAMOMETpa U IU(POBOTo
JaTYMKaA CUJIBI, U3MEPSTh TUIeUo cuibl. PaboTtaTh B mape, rpymme mpu
BBITIOJTHCHUHN TTPAKTUYECKHUX 3aIaHUH.

Haxomute B murepatype m B MHTepHeTe WHPOPMAIHMIO O 3HAYCHUHU
CTaTUKU B CTPOUTEIHCTBE, TEXHHUKE, OBITYy, OOBsicHeHHE (OpMBI H
pa3sMepoB OOBEKTOB MPHUPOABL. ['OTOBUTH MpE3eHTAIMH U COOOIICHHUS,
8bINOIHAMb UCCA008aMeNbCKUE pabombl TIO TAHHBIM TEMaM.

PaboTaTh B mape mpu BHITIOJHEHUHU J1a00PaTOPHOUN pabOThHI

OCHOBEI
TUPOMEXAHUKU
24/ 5u)

JlaBnenne. 3akon Ilackans.
PaBHOBecue KUAKOCTH U
rasza. 3akoH Apxumena.
IInaBanue Te.

Jlsuorcernue srcuokocmu.
3akon bBepnynnu. Ypaeuenue
bepuynnu

JlaBaTh ompenelieHue TOHITUN: HECKHUMAeMas KUJKOCTb, PABHOBECHUE
KUJIKOCTU W Ta3a, TUAPOCTATUUYECKOE JABJICHUE, TAMUHAPHOE medeHue,
mypoynenmuoe mevenue.

Pacnosnasams, 6ocnpouzsooumv u  Habrooamv  aaMuHaApHoe U
mypoOyieHmHoe meyeHue HUOKOCMU.

HaxonnTte B KOHKpETHOM CUTyalluW 3HAYEHHS JIABJICHUS B MOKOSIICHUCS

ZKHUIKOCTHU UJIU Ira3€.
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®opmymupoBare 3akoH Ilackams. Ilpumensats 3akoH Ilackansa s
00BACHEHUSI TUJIPOCTATUYECKOTO Tapaiokca, sl 0ObSICHEHHS TTPUHITUIIA
JNEUCTBUS THAPABINYECKOIO MPECCA U BBIYUCIICHHS €T0 MapaMETPOB.
@opmynrpoBath 3akOH Apxumena. [IpuMensaTs 3axkoH Apxumena s
pemieHns 3aaad. PaccunMThIBaTH IUIOTHOCTM T MO MX IOBEICHUIO B
KUAKOCTH. Onpenensarb BO3MOKHOCTD IUIABaHUS TENA.

Cocmasnams  ypasuenue bepuyninu 6 KOHKpemHblX — CUMYAUUSIX.
Onpedensimb, UCNONL3YSL COCMABIEHHOE YPABHEHUEe, Heu38eCmHble
BENUYUHDL.

Ilpusooume npumepsvi, uLFOCMpUpPYIOWUE BbINOJHEHUE YPABHEHUS
bepnynnu. Ilpumensmo ypaeuenue bepuyninu 0na onucanus 08UNHCEHUs
HCUOKOCMU 8 PACMEHUSX U HCUBBIX OP2AHUIMAX.

Haxooumv 6 numepamype u 6 Humepuneme ungpopmayuro 006
ucnonv3osanuu ypasHenus bepuynnu 6 mexuuxe u Ovimy

Ilonsenenue uToros
HU3YYEHUS TEMBI
«MexaHuka»

OnucepiBaTh MEXaHMUYCCKYH0 KapTUHy wmupa. Ilepeuncnsatb OOBEKTHI,
MOJICITH, SIBJICHUS, (DU3UUYCCKHE BEJIMYMHBI, 3aKOHBI, Hay4HbIC (aKThI,
CpelIcTBa OIMCAHMS, pacCMaTpUBacMble B KIIACCHYECKOW MEXaHHUKE.
dopMynHupoBaTh NPSIMYI0 W OOpaTHYIO 3a7a4yd MEXaHUKH. YKa3bIBaTh
I'PaHMIBI TPUMEHUMOCTH MOJIEICH M 3aKOHOB KJIACCUYCCKON MEXaHUKH.
Ha3wiBaTh mpuMepsl UCIIOIB30BaHUS MOCIICH W 3aKOHOB MEXaHUKH JIJIS
OTIMCAHUS IBHMKEHUS PEaIbHBIX TEIl.

Xapaxkmepuzosamv CUCMEMHYIO CB8A3b MeHCOY OCHOBONONALAIOUUMU
HAYYHbIMU  NOHAMUAMU. npocmpaHcmeo u epems. Hazwieame ux
ceolicmed
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Mouiekyasipaasa ¢pusuxka u tepmoauHamuka (174 / 36y4)

OcCHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOMN
teopuu (MKT)
Bu/7u)

MouekyispHo-
KUHETUYECKAst TEOpHUst
(MKT) ctpoenusi BemiecTBa
A €€ DKCIEePUMEHTAJbHBIE
JI0KA3aTeNbCTBA.
bpoyHOBCKOE nBUXKEHUE.

Temneparypa # TEIIOBOE

paBHOBECHE. [Txaner
Lenbcuss u  KenbBuHA.
AOconoTHass TeMmreparypa
Kak Mepa cpenHen
KUHETHUYECKOU SHEPTUU
TEIJIOBOTO JBH>KCHUS

YaCTHII BEIIECTBA.

Cuibsl B3aNMOEHCTBUS
MOJIEKYJI B pa3HbIX
arperaTHbIX COCTOSIHUSIX
BCIIICCTBA.

Mogenb «uacalIbHbIN Ta3y.
JlaBnenue raza. CBs3b
MEXAY IaBJICHUEM U
CpeaHEN KHHETUYECKON

JlaBaTpb ompeneieHre MOHSATHI: TEIUIOBbIC SBJICHUS, MAaKPOCKOIINYECKHE
TeNa, TEIUIOBOE [IBIKEHHE, OpOYyHOBCKOE JABMKEHHE, auddysus,
OTHOCHUTEJIbHAS MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIIpHAs
Macca, MOJIEKyJla, Macca MOJEKYJbl, CKOPOCTh JABHKEHHS MOJICKYJIBI,
CpeIHssT KUHETUYECKash SHEPrusi MOJIEKYJbl, CHJIbl B3aUMOJICHCTBUS
MOJIEKYJI,  HMJA€aJbHBIH  Ta3,  MHKPOCKOIIMYECKHUE
MaKpOCKOIIUYECKUE
Temneparypa, TemioBoe pasHosecue, MKT.

napameTphl,

napaMeTpbl, JaBJ€HME Ta3a, aOcCoJIIOTHas
[lepeuncnaTh MHKPOCKOIIMYECKHME M MAKPOCKOIIMYECKHE IapaMETPBI
rasa.

[lepeuncnare ocHoBHble monoxkeHuss MKT, mnpuBomuts mnpumepsl,
pe3yNbTaThl HAOJIIOICHUIN U ONUCHIBATh SKCIIEPUMEHTHI, TOKA3bIBAIOLINE
UX CIIPABEIMBOCTb.
Pacno3HaBaTe M ONMCBHIBaTH  SBJICHMS:  TEIIOBOE  JBUKEHUE,
OpoyHOBcKoe nBkeHHe, auddy3us. BocnpousBoauTh M OOBSICHITH
OMbITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CKOpOCTH aU(PGYy3un OT
TEMIIepaTypbl U arperaTHoro COCTOsiHMS BemiectBa. HaOmonaTh
muddy3uro B KUAKOCTIX U razax.

Hcnonp30BaTh MOJMy4EHHBIE HA YPOKaX XUMHUHA YMEHHUS HAaXOOUTh
3HAYEHHUS! OTHOCUTEIBHOM MOJIEKYJISIPHOM MAcCChl, MOJISIPHOM MAacChl,
KOJIMYECTBA BEUIECTBA, MAacChl MOJEKYJIbl, (POPMYIHpPOBaTh HU3NUECKUIA

CMBICJI IIOCTOSIHHOM ABOTaapo.
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DHEPTUEH MOCTYINATEIBLHOTO
TEIJIOBOTO JIBUKECHHUS
MOJIEKYJI HACAIIBHOIO ra3a.
OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
UJECAIBHOIO rasa.

JlabopaTopHble pabOTHI:

1. M3mepenue Temneparypbl
KUIKOCTHBIMH U
U(PpPOBBIMU
TEPMOMETPAMH.

2. Oyenka cun

83AUMOOEUCMBUSL MONEK)L

(memooom ompulea
Kanew).
Hccneoosanus:

1. Uccreoosanue osuoicenus

OpoyHOBCKOU
(no mpexam Ileppena)

yacmuybvl

Onuceblieams Memoovl onpeoeseHus pasmepos8 MOJNEeKYl, CKOpocmu
MOJIEKY L.

OueHuBath pa3Mep MOJIEKYJIBI.

OOBICHATh OCHOBHBIC CBOMCTBA arperaTHBIX COCTOSHUM BEIIECTBA Ha
ocHoBe MKT.
Coz0aeamv ~ KOMNbIOMEPHbIE — MOOeIU  MENnI08020  OBUICEHUS,
OPOYHOBCK020 08UdICEHUS, AGNEHUS OUuDdy3uu 6 meepovix, HCUOKUX U
2azoobpa3snvix menax, onoima lleppena.

OnuceiBaTh MOJENb «HUJCATBHBIN Ta3», onpedensims 2panuyvl eé
NPUMEHUMOCHIU.

CocraBisate ocHoOBHOE ypaBHeHHe MKT nueanbHOro raza B KOHKpETHOM
CUTyallu¥;  HAXOJWTh,  MWCIOJB3YSd  COCTABJICHHOE  YpPaBHECHHUE,
HEU3BECTHHIC BEJTUYUHBI.

CocTaBisTh ypaBHEHHE, CBS3BIBAIONIEE NIABJICHUE HACAIBHOTO ra3a co
CpEIHEW KMHETUYECKOM 3HEPTUEN MOJEKYJ, B KOHKPETHOM CHUTYyallWH;
HaXOAWTh, MCIIOJIb3ySl  COCTABJICHHOE YpPaBHECHUE, HEU3BECTHBIC
BEJIMYUHBI.

OnuceiBaTh CIOCOOBI HU3MEpeHUsi Temreparypbl. CpaBHUBATh IIIKAJIbI
KenmsBuna wu Ieabcus. CocTaBisaTh
a0COJIFOTHYIO TeMIMEPaTypy UACATbHOTO Ta3a cO CpeAHel KMHETUYECKON

BHCPFI/Ieﬁ MOJICKYJI, B KOHKpCTHOfI CUuTyalliyd, HaxXOAWTb, HCIIOJb3Yy:

YpaBHEHHE, CBSI3bIBAIOIIEE

COCTaBJICHHOE ypaBHEHUE, HCU3BECTHBIC BEIIMUUHBI.
CocTaBisITh ypaBHEHHE, CBS3BIBAIOICE IABJICHHE HJICATHLHOIO Tasza C
aOCOJIIOTHOM ~ TeMIIepaTypoil,

B KOHKPETHOW CHUTyallMH, HAaXOJWTh,
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UCIIOJIb3YS COCTABICHHOE YPABHEHUE, HEN3BECTHBIC BEITUUUHBI.
N3mepsaTh Temneparypy >KUIKOCTH, T'a3a JKUJIKOCTHBIMU M HU(PPOBBHIMU
TEPMOMETPAMH.

Paborats B mape, rpynie npu BbIIOJHEHUU TPAKTUUECKUX 3a/IaHUM.
Haxonute B MHTEpHETE M NOMOJHUTEIBLHOW JUTEPATYPE CBEICHUS IO
WCTOPHUM PA3BUTHSI AaTOMUCTUYECKON TEOPUU CTPOCHUS BEIIECTBA.

YpaBHeHus
COCTOSIHMS raza
(44/8u)

YpaBHeHUE COCTOSIHUSA
UJCATBHOTO rasa.
YpaBaenne MeHnaeneeBa—
Kmanenpona. M3onpoueccsl.
['a30BbIE 3aKOHBI.
JlaGopatopHbie pabOTHI:

1. DxcnepuMeHTanbHAs
nmpoBepka 3akoHa ['eit-
JlIroccaka  (M3mepenue
TEPMOANHAMHUYECKUX
MapaMeTpoB rasa).

HUccnedosanus:

1. Uccneoosanue

uzonpoyeccos

CocCTaB/IsSIT ypaBHEHUE COCTOSHUS WJICAIBHOTO Ta3a M YpPaBHECHHUE
MenpaeneeBa—Kaneiipona B Haxoauts,
VCTIOJIB3YS COCTABJIIEHHOE YPABHEHHUE, HEU3BECTHBIC BEIIMYUHBI.

KOHKpGTHOfI CUTYyaluu.
Pacrnio3naBaTh 1 ONIKUCHIBATH H30IIPOLECChl B NACAILHOM TI'a3ec.

HpOZHOb’LtpO@ClWlb ocobennocmu usonpoueccos 6

uoeanbHoM 2dze HA OCHOBE ypaeneuuﬁ COCMOSAHUSL UOCANbHO20 2d3a U

npomeKaHus

Menoeneesa—Knanetipona. Obochogvieams U omcmaueams  C80U
NPeonoN0NCEHUS.
@opMynMpoBaTh TAa30BbIE 3aKOHBl U ONPENETsATh TPAHMIBI  HX

IMPUMCHHUMOCTH, COCTABJIATHL YPABHCHHUA JII MX OIIMCAHUA; HAXOAUTD,
HCIIOJB3YyA COCTABJICHHOC YPAaBHCHNEC, HCU3BCCTHBIC BEJIMYNHEI.

rpadukoB
M30TepMUYEeCKUil mporecchl. OmnpenensTh MO rpaduKkaM XapaxTep

[IpencraBmate B BUIE W30XOPHBIA, HW300apHBIN U
MPOLIECCA U MAKPOIIaPaMETPhI UICATBHOTO T'a3a.

Hccneoosams IKCnepumeHmaibHo 3asucumocmu Meofcdy
maxkponapamempamu npu Uusonpoyeccax 6 case.
HBMepHTB JaBJICHUC BO3JlyXa MAHOMCTpaMHU H I_[I/I(I)pOBBIMI/I JaTduKaMH

JAaBJICHUS Tas3d, TCEMIICPATypy Tra3a XUJIAKOCTHBIMHU TCPMOMCTpaAMU U
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IM(PPOBBIMH TeMIEPaTypHBIMH JlaTYMKaMH, OOBEM ra3a C TMOMOIIBIO
cuib(doHa.

Paborats B mape, rpymie npu BbIIOJHEHUH TPAKTUUECCKUX 3aJIaHHM.
Haxomute B nuteparype u B WHTepHeTe mMHGOpPMAIUIO MO 3aJaHHOM
TEME.

['oToBUTH Tpe3eHTAIMU © COOOIIEHUS 1O M3YYCHHBIM TeMaM
(BO3MOYKHBIE TEMBI IIPEACTABIICHBI B YUCOHHUKE).

[IpuMeHsAT, MOJIENIb HJACAIBHOTO Ta3za JJisd ONHMCAHUS TOBEACHUS
peabHBIX Ta30B

Bzaumurie
MpEeBpaLICHUS
JKUJIKOCTH U ra3a

(1ga/3vy)

B3anmubie npeBpalieHus
’KHUJIKOCTH U Ta3a.
Hacrpimennsie u
HEHACBIICHHBIC MaPhI.
Jlasnenue HacvlujeHHO20
napa. Kunenue.
Brasichocms 6030yxa.
Hccneoosanus:
1. Uccneoosanue
OCMbIBAHUS B00bL

JlaBaTh ompejielicHUe TOHATHH: WCIIAPCHHUE, KOHJCHCAIIUS, KUIICHUE,
JTMHAMHYECKOS PaBHOBECHE, HACBHIIICHHBIM Tap, HEHACBHINICHHBINA Iap,
Kpumuieckasi memnepamypda, memnepamypa KuneHus, aocoiomuast
BILANCHOCIb — 8030YXA,  NAPYUATIbHOE  OdSleHUe,  OMHOCUMENbHAs
GILANCHOCHb 8030YXA, MOYKA POCHL.

Pacmo3HaBaTh, BOCHPOM3BOAMTH, HAOIIONATh SBJICHUS: HCIApCHUE,
KOHIEHCALIUS, KUIIEHHUE.

Onucweieams c80UCMBA HACLIUEHHO20 NAPA.

Coz0asamb KOMIbIOMEPHbLIE MOOETU OUHAMUYECKO20 PABHOBECUSL.
Hszmepssmo  61axcHocmos  6030yxa ¢ NOMOWbIO  2ucpomempa U
ncuxpomempa. Onucvléams YCmMpoucmeo 2uzspomempa u ncuxpomempad.
Onpedensimb  OMHOCUMENLHYIO  GIANCHOCHbL NO  NCUXPOMEMPUYECKOU
mabauye.

Haxooumwv abconromuyto enasxichocms 6030yxa, napyuaivHoe 0deéjenue,
OMHOCUMENbHYIO GIANCHOCMb 6030YXd, MOYKY pPOCbL 8 KOHKPEMHbIX
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cCuUmyayusix.
Haxooumv 6 numepamype u 6 Humepneme ungopmayuro, 20mosumo
npe3eHmayuu U CcooOWeHUs O GIUSHUU BAAHCHOCMU 8030yXad Hda
npoyeccyl HuHeoesameabHOCMU Yel08eKd

Kunkoctu (1 4/ 3 y)

Mopenb cTpoeHus
xujakoctu. [loBepxHOCTHOE
HATsDKCHHE.

Cmauusanue u
Hecmayusarnue. Kanunnapol

[TepeuncisTh CBOMCTBA KUIAKOCTH U OOBSICHATH UX C IIOMOIIBIO MOJICIIH
CTPOEHHUS KUJKOCTH, CO31aHHOM Ha ocHoBe MKT.

JlaBaTh ompejaeiicHue ITOHSATUH: CHIIBI TOBEPXHOCTHOTO HATSHKCHMS,
K03 () (PHUIIMEHT MOBEPXHOCTHOT'O HATSHKECHUS, NOBEPXHOCHAS IHEPUSL.
Pacro3HaBaTh M BOCIPOU3BOINUTH IMPUMEPHI IPOSBICHHS JCHCTBUS CHIIBI
MMOBEPXHOCTHOTO HATSHKEHUS.

Haxooumv  cuny nosepxwocmmnozo  namsdcenus,  kodppuyuenm
NOBEPXHOCMHO20 HAMANCEHUS, NOBEPXHOCMHYIO IHEPSUIO HCUOKOCMU 8
KOHKPEMHbIX CUMYAYUSLX.

Paznuuame cmauusarowue u Hecmauusarouiue nO8EPXHOCMb HCUOKOCMU.
ObvACHAMb NPUYUHY OBUNCEHUSL HCUOKOCMU NO KANUTISIPHLIM MPYOKAM.
Paccuumvisamv  6bicomy noowamus  (onyckauus) ocudkocmu  HO
Kanuiispy.

Haxooumv 6 numepamype u ¢ Humepneme unpopmayuro, comosumo
npezemmayuu U CcooOWleHuUsT O  NPOsGNIEeHUU  OelCmEUsl  CUbL
NOBEPXHOCMHO20 HAMSJICEHUSL 6 JICUBOU U HeNCUBOU npupoode, Ha
npoussoocmee.

TBEpabIE TeNMa
(1a/2wy)

Mogenb cTpoeHust TBEPABIX
tei. Kpucrannuueckue u
amopdHbIe Tena.

Jlasamv onpedeneHue nousmuil: KpUCmaiiuieckoe meno, amopguoe
mejo, aHU30mponusl.
llepeuucnams ceoiicmea meépovix men U 0OBACHAMb UX C NOMOUWbIO
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Mexanuueckue ceoticmea
Mmeépoblix mei.
Kuokue kpucmainioi

modenu  cmpoeHusi.  [lemoncmpuposams  0COOEHHOCMU — CMPOEHUs.
KPUCMALIUYEeCKUX U aMOPHBbIX MEepobiX mell, UCHOAb3Yl 00béMHble
Mmooenu KPUCMaios. Ilpusooumy npumepbl npoyeccos,
HOOMBEPHCOAIOWUX CXOOCMBA U PA3IUYUS CBOUCME KPUCATIUYECKUX U
amopuvlx meepovix meil.

Haxooums 6 Humepneme u 0onoinumensHol aumepamype c8e0eHuUs: O
CBOUCMBAX U NPUMEHEHUU AMOPDHBIX MAMEPUATOB.

Haxooums 6 numepamype u ¢ Humepneme ungopmayuio no 3a0aHHoul
meme.
T'omosumv  npesenmayuu u cooOwjenuss NO  U3YYEHHbIM  MeMam

(603MOICHbLE MEMbl NPEOCMABIIEHbL 8 YUeOHUKe).

OCHOBBI
TEPMOJUHAMUKHU
(7a/13y)

BnayTtpenHss sHeprus.
TepMoauHaMuuecKas
CUCTEMa U €€ PaBHOBECHOE
COCTOSIHHE.

Pabora u Teronepenava
KaK CIIOCOOBI N3MEHEHHUS
BHYTPEHHEU DHEPTUMU.
KonunyecTBo TemnoThl.
TennoémMkocts. DPazosvie

nepexooul.

YpaBHeHne TETJIOBOTO
Oamanca. IlepBwiii  3akoH
TEPMOIMHAMHUKH.

JlaBath TTOHSTHM:

N30JIMPpOBaHHAA TCPMOJUHAMMNYCCKAA CUCTEMA, pAaBHOBCCHOC COCTOSHHUC,

OIpCACIICHHUC TCPMOANHAMUYCCKaA CHUCTEMA,

TEPMOJMHAMHUYECKUN IPOLECC, BHYTPEHHSS DJHEPIUs, BHYTPEHHSSA

SHEPrUusi MACAIBHOTO Tras3a, TEIUIOEMKOCTb, KOJHUYECTBO TEIUIOTHI,
ylenbHas TeIJIoTa IUJIABJICHUS, yJeJbHas TEeIloTa MapooOpa3oBaHus,
yJAelbHasl TeIJIOTa CropaHusi TOIUIMBA, paboTa B TEPMOJUHAMUKE,
aouabamuwlii npoyecc, OOpPaTUMBIN MpPOIECC, HEOOpPaTUMBIN MpoIlece,
HarpeBaresb, XOJOAWIbHUK, pabouee Teno, TeraoBoi npurarenb, KITJ]
TETJIOBOTO JIBUTATEIS.

Pacrio3zHaBaTh TEpMOJAMHAMHYECKYHO CHCTEMY, XapaKTEpU30BaTh €€
COCTOSTHHE U MPOLIECCHl U3MEHEHUsl COCTOSHUA. [Ipusodums npumepol
MepMOOUHAMUYECKUX CUCMeM U3 Kypca Ouono2uu, Xxapakmepuzosamby

ux, onucsleamsp USMEHEHUA cocmosnui. ONMUCHLIBATH CIOCOOBI N3MEHEHUS
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AnuabaTHbIN nporecc.
HeobOpatuMocTh  TEMIOBBIX
MPOLIECCOB. Bmopou 3aKoH
MePMOOUHAMUKYU U €20
CMamucmu4ecKoe
MOJIKOBAHUe.

[IpeoOpazoBanus IHEPTUH B

TEIJIOBBIX MamuHax. [{ukn
Kapno. KIIJ  TemioBbIx
MalIlIyH.
Ilpobnemvr sHepeemuxu u
oxpaHa OKpydfcarouyeti
cpeobl

COCTOAHUA TCpMOIIHHaMI/I‘IGCKOﬁ CHCTCMBI

MEXaHUYECKOU pa6OTI)I U IIpH TCILIOIICpCaAIC.

nyTéM  COBEpILICHUS

CocTaBisaTh YPaBHCHHUC TCIIJIOBOTI'O OajaHca B KOHerTHOfI CUTyalluu,

HaXoauThb, HCIIOJIb3YyA COCTAaBJICHHOC YPaBHCHHUC, HCU3BCCTHBIC

BEJINYMHBI.
Pacnosnasams  ¢hazosvie nepexoovr nepsozo pooa u cocmasniamo

ypasHenuss 011 (Pazosevix  nepexooos;  HAX0O0UMb,  UCHOIb3Y5

coCmMasienHvle YPAGHEeHUsl, HeU3BECHHbLE GETIUYUNBL.
HaxonuTh 3HaUYeHHUS BHYTPCHHCH SHEPIHM HMJICAJbLHOTO ra3a, N3MCHCHUE
BHYTPEHHCH SHEPIHMHM HJICalIbHOrO0 ra3a, paboThl HACAIBHOIO Tas3a,
paboOThl HaJ HJCATbHBIM T'a30M, KOJIMYECTBA TEIUIOTHI B KOHKPETHBIX
CUTYAIUAX.

HaxoauTh 3HaueHHE pabOThI UACATHLHOTO Ta3a Mo rpaduKy 3aBUCHMOCTH
JaBJICHHUS OT 00beMa MpH M300apHOM IIpoIIecCe.

Onucbieamos 2eomempuyeckutl CMulCl pabomvl U HAX00UMb €€ 3HAYeHUe
no 2paghuKy 3a8UCUMOCU OABIEHUSL UOEAIbHO20 2A3d OM 00beéMA.
@opMynupoBaTh  NEPBBIU CocraBnsTh

3aKOH TCPMOINHAMUKMU.

YpaBHCHUC, OITKUCBhIBAIOIICC HGpBBIfI 3aKOH TEpPMOJIWHAMHKH, B

KOHKPCTHBIX CHTyalMusgXx, JId HMU30INPOHCECCOB B HACAILHOM TIase,

HaxXOOUuTh, HCIIOJIb3YyA COCTaBJICHHOC YpaBHCHHC, HECU3BCCTHBIC

BEJIMYMHBI.
Paznmuuate oOpatumbie W HeoOpaTumbie Tmporiecchl. [loaTBepkmaTh
IprUMEPaMH HEOOPATUMOCTD TEIJIOBBIX MPOIECCOB.

Dopmynuposams  6mopou MepMOOUHAMUKU,

30KOH cpaHuybl
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NPUMEHUMOCU, OOBACHAMb €20 CIMAMUCMUYECKUL XapaKmep.
[IpuBOaUTH MpUMEPHI TEIJIOBBIX JBUTrATENICH, BBIACIATH B IMpPUMEpPax
OCHOBHBIE YaCTH JIBUTATEJIEH, ONMUCHIBATh MPUHIIMI ACHCTBUA.
Bpruucnsare 3nauenuss KIIJ[ TermoBoro paBurarenss B KOHKPETHBIX
cutyauusx. Haxooums 3unauenus KII[] mennosoco Osucamens,
pabomarowezo no yukny Kapno, 6 konkpemuvix cumyayusix.

Tomosumev npezenmayuu u coodwlenuss NO U3YYEHHLIM  MeMaM
(603MOdICHBIE MEMbl NPEOCMABIIEHbL 8 YUeOHUKe).

Cozoasamb KomnviomepHvle MOOeaU MeNi08bIX MAULUH.

Haxomute B nuteparype m B MHTepHeTe mHBOpMaIiO o mpobiieMax
SHEPIreTUKU U OXpaHe OKPYKAIOIEeH Cpebl.

VYyacTBOoBaTh B JUCKYCCHMU O TMpoOsieMax DSHEPreTUKH U OXpaHe
OKpY’Karolel cpeibl, BECTU JUAJIOT, OTKPBITO BhIpaKaTh U OTCTauWBaTh
CBOIO TOYKY 3PEHUSI, BBICTYIIIMBATH MHEHHE OMIMOHEHTA

OcHoBbI dJ1eKkTpoAMHAMUKH (16 4 / 40 u)

DIIEKTPOCTATUKA
69/ 16u)

DIIEKTPUYECKHM 3apsi.
3aKOH COXpaHEHUS

DIIEKTPUUYECKOTO 3apsijia.

DIIEKTPUUECKOE
B3anMOJEHCTBHE. 3aKOH
Kymona.
bnuskooeticmeue u
odanvrooelicmaue.

JlaBaTth omnpeneneHue MOHATUN: JJIEKTPUYECKUN 3apsll, JIEMEHTAPHBIN
ANEKTPUYECKUN 3apsijl, TOUCHHBIA HIIEKTPUUECKUI 3apsij, CBOOOIHBIN
JJIEKTPUYECKUN  3apsl,  JJIEKTPUYECKOE  II0JIe,  HANPsHKEHHOCTH
3JIEKTPUYECKOTO I10JIs, JMHUM HAINPsLKEHHOCTU JJIEKTPUUECKOrO IIOJIH,
OJHOPOJHOE JJIEKTPUYECKOE I0JIe, MOTCHUMAI DIEKTPUUYECKOIO II0JI,
pPa3HOCTh IIOTEHLUAJIOB, DHEPIus AIIEKTPUYECKOTO 1014,
JKBUIIOTCHLIMAJIbHAS ITOBEPXHOCTb, JJIEKTPOCTATUYECKAsd HHIYKLUA,
MOJAPU3ALMSA  JUDJIEKTPUKOB,  JUAJEKTPUYECKas  IPOHMIIAEMOCTH
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Hanpsxk€HHOCTh M
MOTEHIIHAI
AIEKTPOCTATUYECKOTO OIS,
CBSA3b MEXIY HUMHU.

JInHuYM HANPSHKEHHOCTU U
SKBUIIOTECHIIMAJIbHbBIE
noBepXHOCTH. [IpuHIHKI
CYIIEPIIO3HUIINH
AIEKTPUYECKUX ITOJIEH.
Pa3HoCTh MOTEHIIMATIOB.
1Iposoonuxu u ousnekmpuxu
8 2NIeKMPUYECKOM NoJie.
DIIEKTpUYECKAs

éMmkocTb. Konnencarop.
DHepaus I1eKmpuyecKo2o
noJs.

BEILIECTBA, JIEKTPOEMKOCTh, KOHAEHCATOP.

Pacnio3naBaTh, BOCHPOM3BOAUTH M HAOMIOATh pa3IMYHBIE CIIOCOOBI
anekTpuzauuu Ten. OObBSICHATH SIBJICHHE JJEKTPU3allMd Ha OCHOBE
3HAaHUW O CTpoeHuHn BemecTBa. OnuchiBaTh W BOCHPOU3BOIUTH
B3aUMOJICMCTBUE 3aPSKECHHBIX TEI.

OnuceIBaTh MPUHIIMIT JCUCTBUS IEKTPOMETPA.

@opMyIUpOBaTh 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsA/a, YCIOBHS
ero mnpuMeHUMOCTH. COCTaBIIATh YpPAaBHEHHE, BbIPAXKAIOIIEE 3aKOH

COXPAaHCHHUA OJCKTPHUYCCKOI'O 3apsaga, B KOHKPCTHBIX CHTYalHAX.

Onpenensitb, HUCMHONB3Ys] COCTaBJIECHHOE YpaBHEHHUE, HEU3BECTHBIE
BEJIMYUHBI.
®opmynupoBarh 3akoH KylioHa, yClIOBUA €ro NPUMEHUMOCTH.

CocrtaBisaTh ypaBHEHHE, BbIpaxkaroliee 3akoH KysiaoHa, B KOHKPETHBIX

cutyauusx. Omnpenenarb, MCHOJNb3YyS COCTABICHHOE ypaBHEHHUE,
HEWU3BECTHBIEC BEJIMYMHBI.

Brruncnars 3HaueHue HANPSHKEHHOCTH TMOJSE TOYEYHOTO JIEKTPUUECKOTO
3apsna,

KOHKPETHOW CHUTYalLUU.

ONPENENIATh  HANpPABIICHUE BEKTOPA  HANPSHKEHHOCTH B
@OOopMyJIMPOBATh MPHUHIUII  CYIIEPTIO3ULIAU
BJIEKTPUYECKUX TmoJied. OmnpenensaTe HaNpaBiIeHUE W 3HAYCHUE
PE3YIABTUPYIOMIEH HANPSIKEHHOCTH DJIEKTPUUECKOTO TMOJISI CHUCTEMBI
TOYEUHBIX 3apPSAJ0B.

llepeuucnams ceovicmea JUHUL HANPANCEHHOCMU DTIEKMPULECKO20 NOJIAL.
N300pakaTh 37IEKTpUUYECKOE MOJe C TOMOIIBIO0 JIMHUA HAMPSKEHHOCTH.

Pacrnio3naBsate u I/I306pa)KaTB JIMHUHN HaHpH)KéHHOCTI/I IOJIA TOYCHHOI'O

43




3apsifa, CUCTEMBl TOYEYHBIX 3apsOB, 3apsSHKCHHON IUIOCKOCTH, NBYX
(Heckonbkux) TapallIeIbHBIX IIOCKOCTEH, wiapa, cgepwvi, YuiuHopa,
OJTHOPOJTHOTO ¥ HEOJHOPOIHOTO ANEKTPUICCKUX TTOJICH.

Onpenenars 1O JTHHUAM HAMPSHKEHHOCTH AJICKTPUIECKOTO OIS 3HAKU H
XapakTep pachpeielIeHUs 3apsI0B.

Onucvieamv ~ nogedeHue  NPOGOOHUKO8 U OUDJIEKMPUKOE 8
INEKMPOCMAMULECKOM NOJEe HA OCHOBE 3HAHUL O CMPOEHUU 8eUjeCmBd.
Pacnosnasamv u  6ocnpoussooums  s61eHUsL  DNEKMPOCMAMUYECKOU
UHOYKYUU U NOTAPUIAYUU OUITNEKMPUKOS.

Teopemuuecku npeockazvl8ams HA OCHOBAHUU 3HAHUL O CHMPOEHUU
gewecmsea nogeoeHue NPOBOOHUKO8 U OUIEKIMPUKOS 8 INIeKMPU4eCcKOM
none. O60CHOBbIBAMND U OMCMAUBANL C80I0 MOYKY 3PEHUS.

Cocmasnsams paeencmaa, cea3vlearouue Hanps#CcEHHOCMb
INEKMPUYECKO20 NOJA 8 OUINEKMPUKE C HANPAHCEHHOCBIO GHEUIHE20
INEKMPUYECKO20 NOJisL, HAXOO0UMb, UCNONb3Ys COCMABNIEHHOE YPAGHEHUE,
Heu3BecmHule GeUYUHDL.

Onucvieams npuHyun 0eucmasusl I1eKmpoCcmamuyecKol 3auumal.
Onpenenarp MOTEHIHAN 3JICKTPOCTATUUYECKOTO TOJS B JaHHOW TOYKE
MOJIE ONHOTO U HECKOAbKUX MOUYEeUHbIX INeKMPUUeCKUx 3apsoos,
NOMEHYUANbHYIO  DHEPeUI0  JIeKMpU4ecKo20 3apsada U CUCmembl

INeKMPUYECKUX  3apsooe, pa3HOCTh  TOTEHLHAJIOB,  pabomy
INEKMPOCMAMUYECK020 NoJjisl, HATPSKEHUE B KOHKPETHBIX CUTYyaIUsX.

CocraBnsTh ypaBHEHMUS, CBSI3BIBAIOIINE HaAMPSHKEHHOCTH
ANEKTPUYECKOTO TIOJISI C Pa3HOCTHIO IOTEHIMAJIOB, BBIYHCIIATD,
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UCIIOJIb3YS COCTABICHHOE YPABHEHUE, HEN3BECTHBIC BEIIMUHHBI.
N300paxkaTh SKBUMOTEHIIMAIbHBIE TTOBEPXHOCTH AJIEKTPUUYECKOTO TMOJIS.
Pacno3HaBaTh W BOCHPOM3BOAUTH SKBUIOTEHIIMAJIBHBIE IMOBEPXHOCTU
IOJISl TOYEYHOTO 3apsfa, CHUCTEMbI TOYEYHBIX 3aps0B, 3apsHKCHHOU
IJIOCKOCTH, JBYX (HeckonbKux) TapajuleNIbHbIX IUIOCKOCTEH, wapa,
cghepvl, yurunopa, OJHOPOAHOTO M HEOJHOPOJHOIO BJIEKTPUUYECKUX
IOJIEH.

OOBACHATHh YCTPONCTBO M NPUHLMUI JCHCTBUS, MPAKTUYECKOE 3HAYCHHE
KOHJIEHCATOPOB.

BeluucnaTe 3HAYEHHs  DJIEKTPOEMKOCTH  IIOCKOTO  KOHJEHCATOopa,
3apsAa KOHAEHCATOpa, HaIpsHKEeHUsT Ha OOKIaiKax KOHJIEHcaTopa,
apaMeTpoOB IUIOCKOTO KOHJIEHCATOPA, SHEPrUU DJIEKTPUUYECKOrO IO
3apsPKEHHOT0 KOHJIEHCATOPA B KOHKPETHBIX CUTYAIIHSIX.

Paccuumwvieamv 0b6wyro émkocme cucmemvl KOHOEHCAMOPOS.

Haxonuts B HTEpHETE M NOMOJHUTENHHON JUTEpaType MHGOPMAIIHIO
00 OTKPBITUH JEKTPOHA, UCTOPUHU U3YyUEHUS IIEKTPUUECKHUX SBICHHM.
['oToBUTH Tpe3eHTaUMu U COOOLIEHUS MO M3YYEHHBIM TeMaMm
(BO3MOXKHBIE TEMBI MPEJCTABICHBI B YUE€OHUKE)

3aKOoHbI
OCTOSSHHOTO TOKA

61/ 14 4)

[TocTostHHBIN
aneKkTpuyeckui Tok. Cria
Toka. CONpOTUBIICHHUE.
[TocnenoBarenbHOE U
napasuieibHOe COeIMHEHUS
npoBOAHUKOB. Pabora u

JlaBaTh ompeneneHue MOHITUN: 3JIEKTPUUYECKUN TOK, CHUJIA TOKA, BOJBT-
aMIepHas XapakTepUCTUKA, IEKTPUUYECKOE COMPOTUBICHUE, CTOPOHHUE
CHUJIBI, DJIEKTPOJIBMKYIIAs CUJIA.

[lepeuncnsaTe  yclIOBUSL ~ CYILIECTBOBAHUSA  JJIEKTPUUYECKOIO  TOKA.
Pacnio3naBaTte W BOCHPOM3BOJWUTH SIBJICHUE BJIEKTPUYECKOTO TOKa,
JIEUCTBUS AJICKTPUYECKOTO TOKA B IMPOBOJHHUKE, OOBSICHATH MEXaHHU3M
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MOIITHOCTb TOKa. 3aKOH
Jxxoynma—IJleHna.
DJIIeKTPOJIBIKYIIAS CHITa
(B1C). 3akoHn

Oma u1g oJTHOM

BJIEKTPUYECKOM LIETIH.
JlabopaTopHble pabOTHI:

1. IlocnemoBaTenbHOE H
napajuiesIbHOe
COC/IMHCHHE
MTPOBOTHUKOB.

2. Uzmepenune D/1C
HCTOYHHKA TOKA.

Hccneoosanusi:

1. Uccneoosanue
3a6UCUMOCIU
HANPsIICeHUs. Ha
NOAIOCAX UCTNOYHUKA
MoKa om Cuilbl MoKd 6
yenu.

2. Hccneoosanue
3A6UCUMOCU CUJIbL
MoKa yepes IAMNOUKY

Om HAanp:soiICeHUs Ha Hell.

SIBJICHMM Ha OCHOBAHUHW 3HAHHMI O CTPOCHUU BEIICCTBA.

Co3z0asampb KomnblomepHvle MOOeU INEKMPUYECKO20 MOKA.
[Tonp30oBaThCS aMIIEPMETPOM, BOJIBTMETPOM, OMMEmpOM: YUUTHIBATH
0COOEHHOCTH U3MEPCHHsSI KOHKPETHBIM TMPHUOOPOM U TpaBHia
MTOAKTIOYCHUS B DJICKTPUYCCKYIO TICTIh.

HccnenoBaTh  OKCIEPUMEHTAIBHO  3aBHCHUMOCTh  CHJIBI  TOKa B
IIPOBOJIHUKE OT HAIPSHKEHUS M OT COMPOTUBJICHUS MPOBOIHUKA.
®dopmynupoBath 3akoH OMa i ydyacTKa IIEMH, YCJIOBUS €To
npuMeHuMOocTH. COCTaBJISATh ypaBHEHHE, ONUCHIBatoIee 3akoH Oma s
ydacTKa IIeMH, B KOHKPETHBIX CHUTYalMSAX; BBIYUCIATH, HCIIOIB3YS
COCTaBJICHHOC ypaBHCHHUE, HEM3BECTHHIC 3HAYCHUS BETUYMH.

ob1ee

IMOCJICaA0BATCIIbHOM M IapalyICIbHOM COCAWMHCHUH ITIPOBOAHHUKOB, npu

PaccuutsiBaTh CONPOTUBIICHUE  yYacTKa LeNu  IpHU
CMEWAHHOM COeOUHEeHUU NPOBOOHUKOE. BBITIONHATh pacy€Thl CUII TOKOB
U HaNPsDKCHUM B PA3IMYHBIX (8 MOM YUCTHe, 8 CIONCHBIX) DIEKTPUISCKUX
LEeTISIX.

®opMynMpoBaTh U UCHOIL30BaTh 3aK0oH J[xoyns—Jlenma. Onpenensite
paboTy W MOIIMHOCTh JJEKTPUUECKOTO TOKA, KOJMYECTBO TEIUIOTHI,
BBIJICIISIFOILICHCS. B IPOBOAHUKE C TOKOM, TP 3aJaHHBIX MTApaMeTpax.
@opmynupoBath 3akoH Owma [ TOJHOM LENH, YCIOBUSA €ro
npuMeHUMOCTH. COCTaB/IATh ypaBHEHUE, BhIpaxaroniee 3akoH Oma st
MOJHOM 1LENU, B KOHKPETHBIX CUTyalUsX; HAXOAWTh, HCIOIb3Ys
COCTaBJIEHHOE YPAaBHEHHE, HEU3BECTHBIE BEIIMUUHBI.

N3mepATh 3HaUYCHME DNEKTPOABUIKYIIEH CHJIbI, HAIIPSIKEHHUE U CHUITy TOKA
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3. Hccneoosanue
HazpesaHust 600bl
Hazpesamenem
HebOoNbUWOL MOUHOCTU.

Ha y4acTKe IEMU C MOMOIIbI0 BOJBTMETPA, aMIepMeTpa U HUQPPOBBIX
JATYMKOB HANIPSDKEHUS M CUJTBI TOKA.

CobOmrofgath mpaBujia TEXHHUKM O€30MacHOCTH mpu  pabote ¢
HMCTOYHHKAMU TOKaA.

PaboTaTh B mape, rpyIiie Ipyu BbINOJIHEHUU TPAKTUYECKUX 3aJaHU.
Haxonute B nuteparype u B MHTepHeTe MH(OpMaLUIO MO 3aJaHHON
TEME, O CBS3M JJIECKTPOMAarHUTHOIO B3aMMOJIECHCTBHUS C XHUMHUYECKUMU
peakuusMd U OHUOJIOTMYECKMMHU IpolieccaMu, 00 MCHOJIb30BaHUU
ANEKTPUYECKUX SIBJICHUN )KUBBIMH OPTaHU3MaMHU.

['oToBUTH Tpe3eHTaMd U COOOLIEHUS IO U3YYEHHBIM TeMaMm
(BO3MOYKHBIE TEMBI MTPEACTABIICHBI B YUCOHUKE).

Buinonuame  dononnumenvhvle  ucciedosamenvckue  pabdomuvl N0
U3YUEHHBIM MeMAaM (803MOJiCHbIE MeMbl NPeoOCmAasieHbl 8 YueOHUKe U 8
npoepamme).

DJIEKTPUUECKUM TOK
B PA3JIMUYHBIX Cpeaax

44/ 10 u)

DNIeKTpOHHAs
IPOBOJIUMOCTH METAJLIOB.
3aBUCHUMOCTh
COTIPOTHUBJICHUS TIPOBOTHUKA
OT TEMITepaTyphbl.
Csepxnpogooumocmo.
DIIEKTPUYECKUN TOK B
MOJTYTTPOBOTHUKAX.
CoOcTBeHHas U TpUMECHas
MIPOBOIUMOCTH.

JlaBaTb oOmnpeneneHue IMOHATUN: HOCHUTENN 3JIEKTPUYECKOro 3apsja,
IPOBOJAUMOCTb, CBEPXIPOBOJUMOCTh, COOCTBEHHas IPOBOAMMOCTD,
OpUMECHasi MPOBOAMMOCTb, JJIEKTPOHHAS MPOBOJUMOCTH, JBIPOYHAS
IPOBOJUMOCTh, p—H-nepexod, BAaKyyM, TEPMORJIEKTPOHHAs 3MHCCHS,
ANEKTPOJU3,  Ta30BBIM  pa3psl,  pEeKOMOMHAIMsA,  MOHM3AIuS,
CaMOCTOSITENIbHBIN pa3psiji, HECAMOCTOSITENIbHBIN pa3psi, ia3ma.
Pacno3HaBaTh M ONMCHIBATH SIBJIEHUS IPOXOKIEHUS 3JIEKTPUUYECKOTO
TOKa 4Yepe3 IPOBOJHUKH, NOJYNPOBOAHUKH, BAaKyyM, 3JIEKTPOJIUTHI,
raspl.

KauecTBeHHO XapaKTepHU30BaTh JEKTPUUYECKUN TOK B CpEZeE: HAa3bIBaTh
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p—n-Ilepexon.
Ilonynposoonurossiii 0uoo,
MPAH3UCMOP.
Ilonynposoonuxoguvie
npuoopwi.
DIIEKTPUYECKHN TOK B
AIEKTPOITUTAX.
Anekmponus.
DNEKTPUYECKUN TOK B
BaKyyMe U Tazax.
Inasma

HOCUTEJIM 3apsiioB, MEXaHU3M HX 0Opa30oBaHUs, XapaKTep ABMXKECHUS
3apsAI0B B AJIEKTPUYECKOM II0JIE U B €70 OTCYTCTBHH, 3aBUCUMOCTD CHJIBI
TOKAa OT HAIPSKEHUsI, 3aBUCUMOCTB CHJIBI TOKA OT BHEIIHUX YCJIOBUM.
Teopemuuecku npeockazvl6amv HA OCHOBAHUU 3HAHUL O CMPOEHUU
gewecmea xapakmep Hocumenel 3apsa008 6 pA3IUYHLIX CPeoax,
3a68UCUMOCMb  CONPOMUGNEHUS  NPOGOOHUKOS, NONYHPOBOOHUKOE U
INEeKMpPOAUmMos om memnepamypul. Ilpusooums npumepvl Quuueckux
9KCNepuUMeHmos, ABAAIOUJUXCSL Kpumepuamu UCTMUHHOCMU
meopemuyeckux npedckasanui. QOOCHO8bIBAMb U OMCMAUBAMb CEOU
NPeoOnoNONCeHUS.

[lepeuncnaATh  OCHOBHBIE  TIOJIOKEHUS ~ TEOPUM  DJIEKTPOHHOU
IPOBOJAMMOCTH METAJIIOB.

BrruncnaTre 3HaueHHs] CpPEAHEN CKOPOCTH YNOPAIOYEHHOTO JBHIKECHUS
JJIEKTPOHOB B METaule MO JCHUCTBUEM DJJIEKTPUYECKOIO II0JA, B
KOHKpPETHON cuTyaunu. Onpenenstb CONPOTUBIECHUE METaUINYECKOro
IIPOBOJIHUKA IIPU JJAHHOM TEMIIEpAType.

OKCnepumMenmanbHo — UCCIe008amb  3ABUCUMOCHb  CONPOMUBTIEHUS
MEMAaIuyecKux npo8oOHUKOE 0N MeMnepamypbl.

IIpusooumy npumepbi CBEPXNPOBOOHUKOS, npuUMeHeHUs
c8epxnpogoouUMocmu. Ymounsame spanuybl npumenumocmu 3akona Oma
8 C6A3U C CYUWeCcmBo8aHUeM s8IEHUs C8EPXNPOBOOUMOCTI.

IlepeunciaATh OCHOBHBIE IIOJIOKEHHS TEOPUM DIIEKTPOHHO-ABIPOYHOU
IIPOBOAUMOCTH ITOJTYTIPOBOJHUKOB.
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[TpuBOIUTE MPUMEPHI YUCTHIX IMOJYIPOBOJHUKOB, MOJYIPOBOJIHUKOB
C JIOHOPHBIMHU U aKIIENTOPHBIMU IPUMECSIMHU.

OKCnepumMeHmanbHo  UCCIe008amsb  3AB8UCUMOCIL  CONPOMUBTIEHUS
NOJYNPOBOOHUKOG 0N MeMNepamypuvl U 0C8eUeHHOCU.

ObvscHams meopuio nposooumocmu  p—n-nepexooa. Ilepeuuciamo
OCHOBHbIE CBOUCMBA P—N-Nepexood.

llpumenamo meopuio nposooUMoOCcmu K ONUCAHUIO pabomvl OUOOd U
mpau3ucmopa.

[IpuBOAUTH MPUMEPHI UCTIOIH30BAHUS TTOTYIIPOBOTHUKOBBIX TPUOOPOB.

[lepeuncnsath ycnoBUS CYIIECTBOBAHMUS AJICKTPUUYECKOTO TOKAa B
BakyyMe. [IpuMeHsTh 3HaHWS O CTPOEHHUM BEIIECTBA JISI OINUCAHUA
SIBICHUSI TEPMODJICKTPOHHOM SMHUCCHM. ONUCHIBATh MPUHUUIN ICHCTBUS
BaKyyMHOTO JIM0/1a, JIEKTPOHHO- JTy4€BOU TPYOKH.

[IpuBOIUTH MPUMEPHI UCTIOIB30BAHUS BAKYYMHBIX ITPHOOPOB.

OOBICHATH MEXaHU3M 00pa30BaHUsI CBOOOHBIX 3apsI0B B PACTBOpaAxX U
pacruiaBax dJE€KTPOJIUTOB.

Onucvieams — 3a8UCUMOCIbL  CONPOMUBTIEHUS.  INEKMPOIUMO8 — OMm
memnepamypul.

Teopemuuecku npeockazvl8ams HA OCHOBAHUU 3HAHUL O CHMIPOEHUU
gewecmea x00 npoyecca dnekmponusa. Ilpueooumv npumepvl u
80CNPOU3BOOUMDb  pu3UUeCKUe IKCHEePUMeHmbl, NOOMBEPHCOarouuUe
gvl0eNleHue  Ha  2NeKmpooax — eewecmea - npu - NPOXOHCOeHUU
IEKMPUYECKO20 MOKA Yepe3 deKmpoIum.
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Ymouusme epanuyvt npumenumocmu 3axkona Oma 075 onucawus
NPOX0HCOEHUS. ILEKMPULECKO20 MOKA Yepe3 dNeKMpPOouml.

[IpuMeHSITh 3HAHWUS O CTPOCHWU BEIIECTBA ISl OTHMCAHUS SBJICHHS
AIIEKTPOJIH3A.

Cocmasnams ypaeueHue, onucvigarouee 3akon nekmpoauza Papaoes,
0151 KOHKDEMHbIX CUmMyayutl, HAX00Umv, UCHOIb3YL COCMABIEHHOE
YpasHeHue, Heu38eCmHvle eIUUUHDL.

[TpuBOIUTE PUMEPHI UCTIOIB30BAHUS JIEKTPOIIH3A.

OOBACHATH MEXaHU3M 00pa30BaHUs CBOOOIHBIX 3apsI0B B ra3ax.
[IprMeHATh 3HAaHUSA O CTPOCHMM BEIIECTBA JJISI ONMCAHMS SIBICHUU
CaMOCTOSITEIIBHOTO U HECAMOCTOSITEILHOTO Pa3psIOB.

Pacno3naBaTp,  NpPUBOAWUTH  NPUMEPBI,  NEPEUYUCHATH  YCIOBHUS
BO3HUKHOBEHUS CaMOCTOSITEJIBHOIO M HECAMOCTOATEIBHOTO Ta30BBIX
pa3psi0B, PAa3IMYHBIX TUIIOB ra30BbIX Pa3psI0B.

[IpuBOINUTH MPUMEPHI UCIIOIB30BaHUA IA30BBIX PA3PAIOB.

IIepeunciATb OCHOBHBIE CBOMCTBA U IPUMEHEHUE I1JIa3MBlI.

Pabomamuw 6 nape, epynne npu binoineHuu uccie0o8amensckux pabom,
npu 0CyuwjecmsieHuu meopemuyeckux npeockasanuil.

Haxonuts B nuteparype u B MHTepHeTe MHpOpManMio MO 3aJaHHON
teme. [lepepabarbiBaTh, aHaTU3UPOBATH U MPEACTABIATH HH(OPMALIUIO B
COOTBETCTBUHM C IIOCTABJICHHBIMH 3a7a4aMHu.

['oToBUTH mTpe3eHTaMu U COOOLIEHUS MO U3YYEHHBIM TeMaMm
(BO3MOXHBIE TEMBI MTPEJICTABICHBI B YUCOHHKE)
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PesepB (7 4/ 25 u)
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11 kj1acc (684 /170 u)

TemaTnueckoe Copepxanue
OcHOBHBIE BH/bI 1eSITeIbHOCTH YYALIUXCH
IJIAHMPOBAaHHE 1o TeMaMm
OCHOBBI IEKTPOAMHAMUKHY (Mpoaokenue) (9u/ 18 u)
MarnutHOE noje | MaruutHoe noJje. | JlaBaTh ornpeeneHus NOHATHI: MarHUTHOE I0JIe, UHAYKIIUS MarHUTHOTO
(5u/9u) Nunyxuus MarHuTHOTO | MOJIsl, BUXpEBOe moje, cwia Amnepa, cuna Jlopenua, ¢peppoMarHeTuk,

nonsa. Bexkrop MarHuTHOM
VHIYKIIUH. [evicTtBue
MAarHUTHOTO MOJIs

Ha MPOBOJHUK C TOKOM H
JBIDKYIIYIOCS 3apsKCHHYHO
yactuny. Crita Amnepa.
Cuna Jlopenna. IlpaBuio
JIEBOU PYKH.

MarauTtHble CBOMCTBA
BeuecTBa. Macnumnas
3anuco uHgopmayuu.
Inexmpousmepumenvhule
npubopul.

JlaGopatopHble pabOTHI:

1. N3mepenue CHUJIBI

JIOMEH, TeMiiepaTtypa Kwopu, machumnas nponuyaemocms ewjecmad.
JlaBath ornpeneneHne eUHULBI HHIYKIIUA MAarHUTHOTO TOJISI.
ITepeuncisaiTh OCHOBHBIE CBOMCTBA MArHUTHOTO IOJISI.
N3o00pakaTb MarHuTHBIC JIMHUM IIOCTOSSHHOTO MAarHuTa, MpsMOTO
MIPOBOJIHUKA C TOKOM, KaTYIIIKH C TOKOM.

HaOnronats B3auMojeiCcTBUE KATYIIKKM ¢ TOKOM M MarHuTa, MarHUTHOU
CTPEJKM W TMPOBOJHUKA C TOKOM, JEWCTBUSI MArHUTHOTO TOJISI Ha
JBUKYIIYIOCS 3apSKEHHYIO YaCTHILY.

@opMynupoBaTh 3aKOH AMIepa, IPaHUIlbl €r0 MPUMEHUMOCTH.
OnpenensiTe HampaBi€HUE JIMHUNA MHAYKIMA MarHUTHOTO MOJA C
MOMOIIIBIO TIpaBujia OypaBurKa, HaMpaBJICHNUE BEKTOPOB CHIIBI AMIIepa u
cuibl JIopeHna ¢ moMolbIo NpaBuiia JIEBOU PyKHU.

[IpumensTh 3akoH Amnepa u (GpopMyiy Al BeIUUCICHHS cuiibl JIopeHia
MIpY PEILICHUU 3a]a4.

ObvscHamb npuHYyun pabomsl YuKI0mMpoHa u mMacc-cnekmpozpaga.
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IlepeunciATh TUIIBI BELIECTB IO MAarHUTHBIM CBOMCTBAM, HAa3bIBaTh
CBOICTBa ua-, napa- 1 GeppoOMarHETHKOB.

W3MepsTh CUIly B3aMMOJIECHCTBHSI KaTyIIKK C TOKOM U MarHuTa.
Hccnedosamv maznummvle c60UCMEA Mel, U3COMOBAEHHbIX U3 PASHBIX
mMamepuaos.

PaboTars B mape mpu BBINOJHEHUM MPAKTUYECKHX 3aJaHHi, B Mape u
rpynie npy peuieHu  3a1ad.

Obvschams npuHYun Oelcmeusi I1eKmpoUsMepUmenbHulx npubopos,
2POMKO2080pUMEISL U INEeKMPOOBULAMEJIAL.

Haxogute B nureparype u B HHTepHere uH(pOpManuio O BKIAJE
Awmrnepa, JlopeHlla B HM3ydyeHHE MarHUTHOTO TOJIA, PYCCKOro (u3HKa
CroneroBa B HMCCIE€OBAaHUE MArHUTHBIX CBOMCTB ()eppOMAarHeTHUKOB, O
IIPUMEHEHUH 3aKOHAa AMIEpa, IPAKTUYECKOM HUCITOJIb30BAHUU JEHCTBUS
MAarHUTHOT'O TOJI HA JIBWXKYLIUICS 3apsill, YCKOPUTEISX 3JIE€MEHTapPHBIX
YaCTHI], O BKJIaJI€ POCCHUMCKUX YYEHBIX B CO3JaHUE YCKOPHUTEIIEU
AJIEMEHTapHbIX YacTHll, B ToM uucie B OO0benuHeHHoM HWHcTuTyTe
Anepupix Uccnenosanuii B JlyOHe 1 Ha anpoHHOM Koymaiaepe B Llephe;
00 ucrnosib30BaHUM (HeppOMAarHETUKOB, O MATHUTHOM T0JI€ 3EMIIH.
['oTOBUTHh mpe3eHTallMd M COOOIIEHUS 1O M3YyYEHHBIM TeMam
(BO3MOKHBIE€ TEMbI MPEJCTABICHBI B YUEOHUKE)

DNeKTpOMarHuTHas
uHIYyKIUs (4 4/ 9 y)

B3aUMOICUCTBHSA
KaTylIKu C TOKOM H
MarHuTa
SIBneHue
3JIEKTPOMArHUTHOU
AHAYKIUH. MarauTHBIN

notok. IIpaBuno Jlenna.

JlaBaTh omnpeneneHus MOHATUN: SIBJICHUE 3JEKTPOMAarHUTHOU UHIYKIIUU,
MarHuTHbId MOTOK, DJIC MHAYKIWU, UHIYKTUBHOCTb, CAMOMHIYKIIHUS,
OJ1C caMOMHIyKIIHH.

Pacrnio3naBars, BOCIIPOU3BOJUTH, Ha0II01aTh SIBJICHHE
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3aKOH 2JICKTPOMArHUTHOM
WHIYKIWH.
DJIEKTPOMAarHUTHOE  TIOJIE.
Buxpesoe  anexmpuueckoe
noie. [IpakTueckoe
MIPUMEHEHUE 3aKOHA
3JIEKTPOMArHUTHOM
UHAYKIUU. Bo3HuxHosenue

IC

OBUACYUUXCSL NPOBOOHUKAX.

UHOVKYUU 8

SIBneHne cCaMOMHAYKIUU.
NHnykTuBHOCTB. OJHEprus
MAarHATHOTO MOJIA TOKA.
JlabopaTopHbie pabOTHI:

1. Uccnenosanue
SBJICHUS
3JIEKTPOMArHUTHOM
UHAYKIUH.

KoncTtpynposanue:
1. KoHctpyupoBanue

QJICKTPOABUTATCIIA.

AIEKTPOMAarHUTHOM WHAYKUIHH, IOKAa3bIBaTh IPUYMHHO-CIIEICTBEHHBIC
CBS3M MNpu HaOmoaeHuun sBieHus. HaOmonate W aHAIM3UPOBATH
AKCIEPUMEHTHI, IEMOHCTPUPYIOIIKE paBuio JIeHa.

®opMynupoBaTh MpaBwio JIeHIa, 3aKOH JIEKTPOMATrHUTHOW MHAYKIIHH,
IPaHULIbl €r0 MPUMEHUMOCTH.

HccnenoBarth SIBIICHUE AIEKTPOMArHUTHOW UHIYKIIUU.

llepeuucnams ycnosus, npu KOmopvix 603HUKAemM UHOYKYUOHHDbIL MOK 8
Onpedensimv  ponb  dHcele3H020

3AMKHYMOM  KOHmMYype, KamyuiKe.

cepoeuHuka 6 Kamyuike. H3obpasxcamv 2paguyecku 6HeulHee U

uHayKI/;MOHHOG MACHUMHKblLE novJiA. 07’lp€a€JZ}ZI’I’lb HanpdaesjleHue

Z/lH()yKZ/;Z/IOHHOZO moka 6 KOHern’IHOZZ cumyayuu.
OOBsACHATH BO3HUKHOBEHHE BUXPCBOI'0O  JJICKTPUYCCKOI'O IIOJd H

QJICKTPOMAruuTHOI'O ITOJIA.

Onucvisamsv  npoyecc 8o3uuxHogenusi IC uHOyKyuu 6 O08UINCYUUXCS
NPOBOOHUKAX.
Ilpeocmasnsame ~ npunyun  Oelicmeus.  2JeKmpoceHepamopa U

INEKMPOOUHAMUYECKO20 MUKPODOHA.

PaboTats B mape W rpymne HpHu BBHINOTHEHUH MPAKTUYECKUX 3aJaHUMH,
IJJAHUPOBATH DKCIIEPUMEHT.

[lepeuncnsaTh MpUMEPHl HCHOJB30BAHUS SBICHUS DJIEKTPOMArHUTHON
WHIYKIUU.

Pacnio3naBaTh, BOCIPOU3BOJUTH, HAOMIOAATH SIBICHHWE CAMOWHIYKIUH,
MOKa3bIBaTh MPUYMHHO-CIICCTBEHHbBIE CBS3U NP HAOIIOICHUH SIBJICHHUSL.
@opMyIMpPOBATh 3aKOH CAMOMHAYKLWH, TPAHULBI €70 TPUMEHUMOCTH.
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[IpoBOIUTH aHAJIOTUIO MEKY CAMOUHYKIIMENH U UHEPTHOCTHIO.
Onpenensatb 3aBUCUMOCTb WHAYKTUBHOCTH KaTYIIKH OT €& JJIMHBI U
TJIOIIAN BUTKOB.

HaxonuTh B KOHKPETHOW CUTYyaIluu 3HaYEHUS: MATHUTHOTO TIoTOKa, DJ1C
uaaykuu, IC unoykyuu 6 Osudcywuxcsi npogooHuxax, IJC
CaMOWHIYKIINH, HHIYKTUBHOCTD, YHEPTUIO MATHUTHOTO TTOJISI.

Haxonute B nutepatype u B WHTepHeTe uHOpMAIUIO O HCTOPUU
OTKPBITHUS SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIMHU, O BKJIaJI€ B U3yUCHUE
aTOr0  sIBiIeHUs pycckoro ¢usuka . X.Jlenma, o ©Oopnrbe ¢
MPOSIBIICHUSIMU 3JIEKTPOMATrHUTHON MHAYKIIUU U O €€ UCIIOJIb30BAaHUU B
MPOMBINIUICHHOCTHA. [ 'OTOBUTH  TIPE3CHTAlMM W  COOOIIEHUS  TI0
M3YUYEHHBIM TeMaM (BO3MOKHbBIC TEMbI MTPEJICTABIICHBI B YYCOHUKE)

Kojie0anusa u BoJHbl (15 9/ 42 y)

Mexannueckue
konebanuss (3 4/ 7 u)

MexaHndeckue KojieOaHusl.
CB00OOIHBIE KOJIEOAHHS.
MartemaTHU4eCKUN U
PYXUHHBIN MasTHUKH.
IIpeBparenus sHepruu npu
KoJieOaHuIX. AMIUIUTY/IA,
MepHo/I, 4acToTa, ¢asa
KoJjebanuii. BeiHy X 1eHHBIC
KoJieOaHusI, pe30HaHC.
JIaGopatopHbie pabOTHI:

JlaBaTh ompeneneHusl MOHATUN: KoJieOaHus, KoJjieOaTeslbHas CHUCTEMa,
MEXaHUYeCKHue KoJieOaHusi, TapMOHWYECKHE KoJieOaHusi, CBOOOJIHBIC
KoJieOaHusl, 3aTyxalollue KojeOaHus, BBIHYXKJICHHBIC KOJIeOaHus,
PE30HAHC, CMEINICHUE, aMIUIMTyaa, IepUuoja, 4YacToTa, COOCTBEHHas
4yacToTa, ¢asa.

[lepeuncnsath yclIOBHUS BO3HUKHOBEHHUsI KosieOaHuii. I[IpuBoauThH
MPUMEPHI KOIe0aTETLHBIX CUCTEM.

OnuceIBaTh MOJAENH: NPYKUHHBIA MAsITHUK, MAaTEMAaTUUECKUN MasITHUK.
[lepeuncnarh BUABI KOJI€OATETLHOTO ABMKCHHUS, X CBONCTBA.
Pacnioznasars, BOCHPOHU3BOJIUTD, HAOIIOATh TapMOHHUYECKHE
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1. Onpenenenue
YCKOPEHUS
CBOOOIHOTO ITaJCHUSA
MIpU TTOMOIIN
MasiTHHKA.

HUccnenosanns:

1. Ilpu 3aryxanuu
KoJIeOaHUM aMIUIUTY/1a
oOpaTHO
MPOIOPIIMOHAIBHA
BPEMEHH.

KojieOaHusl, CBOOOJHBIC  KOJeOaHHWs, 3aTyxarolue  KojaeOaHus,
BBIHYX/ICHHBIE KOJICOaHHS, PE30HAHC.

[lepeuncnsiTh CHocoObl TMONYYeHHS CBOOOJHBIX U  BBIHYXICHHBIX
MEXaHUYECKUX KOJICOaHUH.

CocTaBnsATh ypaBHCHHE MEXaHWYECKHUX KOJieOaHWH, 3amuChIBaTh €ro
pemienue. Omnpenenarh IO YpPaBHEHUIO KOJeOATEIbHOIO JBUKEHUS
napameTpbl KojeOaHus.

[IpeacTaBisiTh 3aBUCUMOCTb CMEUIICHUS, CKOPOCMU U YCKOPEHUsi OT
BPEMEHU TPU KOJEOAHUSIX MAaTEeMaTUYECKOrO0 U MPY>KMHHOTO MasTHHKA
rpaduyuecku, ONpeAesiarTh Mo TpapuKy XapaKTEPUCTUKHU: aMIUIUTYIY,
MIEPUOJT U 4aCTOTY.

H3z06pasxcams epaguuecku 3a8UcCUMOCHb  AMAAUMYObL BLIHYHCOEHHBIX
KOJeOaHul om yacmomsl GulHYJicOarwel cuivl. Auanuzuposamo
uU3MeHeHUue 0aHH020 2papura npu UsMeHeHUuU MpeHUus 8 Cucmeme.
Haxonuth B KOHKPETHBIX CHUTYyallMsIX 3HAUYCHMsI Mepuoaa KoJieOaHui
MaTEeMaTUYECKOT0 U MPY>KUHHOTO MAasATHUKA, SHEPTHUH MasiTHUKA.
OOBSICHATH TIPEBPAIICHUS SHEPTUH MPHU KOJICOAHMSIX MaTeMaTUYECKOTO
MasTHHKA U TPy3a Ha MPYKUHE.

HUccnedosams 3asucumocms nepuooa KoieOaumuti Mamemamuiecko2o
MAMHUKA OM €20 OJIUHbBL, MACCbL U AMNAUMYObl KOAeOAHULL.
HUccnedosams 3asucumocms nepuooa Koaebanuti epy3a Ha npysicuHe om
€20 Maccol U HCECMKOCIU NPYHCUHBL.

PaGotatr B mape u Tpynme NpH pPEMICHWH 3a7ad W BBIMOJTHEHUHU
MPaKTUYECKUX 3aJIaHUI, UCCIICTOBAHNM, TFIAHUPOBATH SKCIIEPUMEHT.

56




Bectu nuckyccuto Ha Temy «Posb pe3oHaHca B TEXHUKE U OBITY».
Haxomnute B swureparype u B MHrepHere uHpopManuio 00
UCTIOJIb30BAHUU MEXaHUYECKUX KoJIeOaHni B npubopax
reoJIOropa3BeIKi, 4Yacax, KadensX, JpyrMx yCTpoWcTBax, 00
HCIIOJIb30BAaHUU B TEXHUKE U MY3bIKE PE30HAHCA U O OOpbOE C HUM.
['oTOBUTH mTpe3eHTAllMd W COOOIICHWS TI0 H3yYEeHHBIM TeMaM
(BO3MOYKHBIE TEMBI IIPE/ICTABIICHBI B yUEOHUKE).

KonTponupoBars penienne 3aad caMuM U IpYTUMH Y4aIuMUCS

3H€KTpOM&FHPITHBI€

KoJieOaHUs
5u/l6y)

DJIEKTPOMarHUTHBIC
KoJIeOaHUS.
KonebarenbHblil KOHTYP.
CBoOoHbIE
AIEKTPOMArHUTHBIC
KoJieOaHus.
Asmokonebanusi.
Buinyosicoennvie
INEKMPOMACHUMHbLE
Koiebanusl.

ITepemeHHBIN TOK.
Konoencamop u kamywixa 6
yenu nepemMeHHo20 MmOoKd.
Peszonanc 8 yenu
nepemeHHo20 MmoKa.
IIpouszeoocmeo, nepedaua u

JlaBaTtb ompejeneHus] TOHSATUH:  DJIEKTPOMArHUTHBIE  KoOJieOaHUs,
KoJiIeOaTeNbHbIH KOHTYpP, CBOOOJHBIC 3JEKTPOMArHUTHBIC KOJIEOaHUs,
asmokonebanus,  aemoxonrebamenvbHas — cucmema,  BBIHYKJECHHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUSI, TEPEMEHHBIH DJJIEKTPUYECKUM TOK,
aKTUBHOE COIPOTHUBIICHUE, UHOYKMUBHOE CONPOMUBIEHUE, eMKOCHHOe
conpomueienue, NOIHOE CONPOMUBIEHUE UYEenu NepemMeHH020 MOoKda,
JEUCTBYIOIIEEC 3HAUYCHUE CWJIBl TOKa, JEWCTBYIOLIEE 3HAYCHUE
HampsHKeHus1, Tpanchopmartop, kodhpuiueHT Tpanchopmaiuu.
N3o0paxkarh cxeMy Ko0JieOaTEIbHOTO KOHTYpa M OMUCHIBATH MPHUHIIUI
€ro padoThl.

Pacno3nasars, BOCITPOU3BO/IUTb, HaOJIIOJATh cBOOOIHBIE
AJIICKTPOMArHUTHBIC KOJICOAHUS, BBIHYXKJICHHBIC DJCKTPOMArHUTHBIC
KoJieOaHws1, pe30HAHC B IIETIH NTEPEMEHHOTO TOKa.

AHanmM3upoBaTh MPEBpAIICHUSI YHEPTUU B KOJIeOATETHHOM KOHTYpE MpHU
AIIEKTPOMATHUTHBIX KOJICOAHMSIX.

[IpencraBisTh 3aBUCUMOCTbh JJIEKTPUUYECKOTO 3apsja, CUJIbI TOKa U
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nompeob.ernue
INEKMPUUECKOL — IHepeUU.
OnemenmapHas meopusi
mpancgopmamopa.
Koncmpyuposanue:
1. Kouncmpyuposanue
mparncgopmamopa.

HalpsDKEHUST OT BPEMEHU TPU  CBOOOJHBIX  DIIEKTPOMArHUTHBIX
kojebanusx. Onpeaensars mo rpapuky KoueOaHul ero XapakTepUCTUKU:
aMIUTATYAY, IEPUOJ U YaCTOTY.

IIposooums ananocuio medxncoy mexanuyeckumuy u d1eKmpoMacHUMHbLMU
KONeOaHUAMU.

3anuceiBath Gopmyny TomcoHa. Beuuciaars ¢ momoinbio (GopMysisl
TomcoHa nepuo/1 1 4acToTy CBOOOAHBIX AJIEKTPOMArHUTHBIX KOJI€OaHUIA.
Onpenensarby MepUOJl, YaCTOTy, aMIUTUTYAy KOJeOaHMM B KOHKPETHBIX
CUTyalUsX.

Uccnedoosams s1ekmpomaznummusle Ko1eOAHUA.

llepeuucnams  ceoticmea  aemoxonedOauuil,  ABMOKOJIEOAMENLHOLU
cucmemol.  Ilpusooums  npumepvl  a8MOKONEOAMENLHLIX — CUCMEM,
UCNONIL308AHUS ABMOKONEOAHU.

OOBSICHAT, TPHUHIMI TOJYyYEHUS TEPEMEHHOTO TOKa, YCTPOMCTBO
reHepaTopa MepeMEHHOTO TOKA.

Ha3piBaTh 0COOCHHOCTH MEPEMEHHOTO JIEKTPUUYECKOTO TOKA Ha y4acCTKe
LEIU C PE3UCTOPOM.

llepeuucnams ocobennocmu nepemeHHo20 21eKmpuiecKkoeo moka Ha
yuacmke yenu ¢ KOHOeHCAmopoM.

llepeuucnams ocobenHnocmu nepemeHHO20 2JIeKMpPU4ecKkoc0 MmMoKa Ha
yuacmke yenu ¢ Kamywrou.

3anuceiBath 3akoH Oma Wjig Lend NepeMEeHHOro Toka. HaxoauTs
3HAQYEHUsI CWJIbl TOKA, HANPSKEHUs, AKTUBHOIO CONPOTHUBIIECHUS,
UHOYKMUBHO20 CONPOMUBNEHUS, EMKOCIMHO20 CONPOMUBILEHUS, NOJIHO2O0
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conpomuenenuss UENd TEPEeMEHHOT0 TOKa B KOHKPETHBIX CHUTYyaIUsiX.
HaxonuTth 3HaueHHs MOIIHOCTH, BBIAEISIONICHCS B LIEHA MEPEMEHHOTO
TOKa, ACHUCTBYIONINX 3HAYEHUM TOKA U HAIIPSKEHUSI.

HasbiBaTh ycliOBHS BO3HMKHOBEHUS PE30HAHCA B LIEMH NEPEMEHHOTO
TOKaA.

OnucelBaTh  yCTPOWCTBO, NPHUHIMI  JCHCTBUS W IIPUMEHEHUE
TpaHchopmartopa.

Boraucisats ko3¢ dunuent TpaHchopMalvii B KOHKPETHBIX CUTYaIUsIX.
Haxonute B juteparype u B MHTepHeTe mMHGOpMAIMIO O MOIYYEHUH,
nepegavye U UCHOIb30BaHUU IEPEMEHHOTO TOKa, 00 UCTOPUU CO3TAHUS U
NPUMEHEHUU TpaHC(HOPMATOPOB, MCIOJIB30BAHUM PE30HAHCA B IENU
NEePEMEHHOr0 TOKa U O Oopbde ¢ HHUM, ycnexax U mnpobiemMax
ANEKTPOIHEPTETUKHU.

Cocmasnsms cxemvl npeoopazosarnus suepeuu va TII] u na I'DC, a
makoice cxemy nepeoauyu U NOmpeOneHUs JeKmMpOoIHepIUU, HA3bl8aAmb
OCHOGHBIX nompebumenei 21ekmpodnepeuu. Ilepeuuciams npuyuHbl
nomepb dHEPSUU U B0ZMONCHOCIU OJis NOBbIUEHUS I PeKxmuenocmu eé
UCNONIb30BAHUSL.

Bectu nuckyccuio o 1mojb3e U Bpeae JeKTPOCTaHIUN, apryMEHTUPOBATh
CBOIO TO3HIINIO, YMETh BBICITYIIIMBATh MHEHUE APYTUX YIACTHUKOB.
['oTOBUTH mpe3eHTallMd U COOOIIEHHS MO0 H3YyYEHHBIM TeMaM
(BO3MOKHBIC TEMBI MPEJICTABIICHBI B YICOHHKE)

MexaHnnueckue
BONHBI (3 4/ 8 u)

Mexannyeckne BOJIHEL.
ITonepeunsie u

JlaBaThb omnpeneneHus MOHATHN: MeEXaHW4YeCKas BOJIHA, IONepedHas
BOJTHA, MPOIOJIbHAS BOJHA, CKOPOCTh BOJIHBI, JTMHA BOJIHBI, (ha3a BOJIHEI,
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IPOJI0JIbHBIE BOJIHBI.
DHEprust BOJIHBI.
Hnmeppepenyus u
oughpaxyus 601H. 38yK08ble
BOJIHbL.

NJIOCKAsl 80JIHA, BOJIHOBASl NOBEPXHOCMb, (DPOHM BOJIHbI, JIy4Y, 3BYKOBAs
BOJIHA, TPOMKOCTh 3BYyKa, BBICOTAa TOHa, TEMOp, OTpaxKEHHUE,
MpeJIOMIICHHE, MOTJIOICHUE, UHTEpPEPEHIUS, Oudparkyus, noaapu3ayus
MEXaHUYECKUX BOJH, KOTEPEHTHBIC WCTOYHUKH, CTOsi9as BOJHA,
aKyCTHYCCKUU PE30HAHC, INTIOCKOTOJIIPU30BaHHAS BOJIHA.

[lepeuncriaTh CBOWCTBA M XapaKTEPUCTHUKNA MEXaHUICCKUX BOJIH.
Pacno3naBaTh, BOCIPOM3BOIUTH, HAOMIO/IaTh MEXAaHWYECKUE BOJHBI,
MOTIEPEYHbIE BOJHBI, MPOJOJIbHBIE BOJIHBI, OTPa)KEHUE, IMPEIOMIICHUE,
MOTJIONIEHUe,  UHTepDEpeHInIo,  Jugpakyuro U NOAAPUSAYUIO
MEXaHUYECKUX BOJIH.

Ha3piBaTh XapakTEpPUCTHKX BOJIH: CKOPOCThb, YacTOTA, JJIMHA BOJIHEI,
pa3HocTh ¢a3.

Onpenenarb B KOHKPETHBIX CHUTYalMsIX CKOPOCTH, YaCTOTHI, JJTMHBI
BOJIHBI, Pa3HOCTH (pa3 BOJIH.

3anucvieams u cocmagniamv 6 KOHKPEMHbLIX CUMYAUUSX YPAGHEHUe
2apMOHUYeCKol be2yuiell 80JIHbL.

Haxonute B nmuteparype u B HTepHeTe nHbOpMaIio 0 BO30YKICHUH,
nepeaadye M HCIOJIb30BAHWM 3BYKOBBIX BOJIH, 00 WCIOJIb30BaHUHU
pEe30HaHCa 3BYKOBBIX BOJIH B MY3BIKE Ml TEXHUKE.

Bectu guckyccuro O TMOJIb3€ M BpENE BO3ICHUCTBUS Ha YEIIOBEKA
3BYKOBBIX BOJIH, apTyMEHTHPOBATH CBOO MO3UIINIO, YMETh BBICIYIINBATh
MHEHHUE JPYTUX YIaCTHUKOB.

['oTOBUTH mTpe3eHTallMd U COOOIICHWS IO H3YYCHHBIM TeMam
(BO3MOYKHBIE TEMBI MIPEICTABICHBI B yUCOHHUKE)
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DNeKTpOMarHuTHbHIE
BOHBI (4 41/ 11 u)

DJIEKTPOMArHUTHOE  TIOJIE.
DJIEKTPOMAarHUTHBIC

BOJIHBI. Buxperoe
AIEKTPUUYECKOE TI0JIE.
Cesoticmesa

INIEKMPOMACHUMHBIX  BOJIH.

Jnamna3oHbl
3JIEKTPOMArHUTHBIX
W3J1y4YCHUN u 150.4
[IPAKTUYECKOE

MIPUMEHECHHUE.

Ipunyunvr  paouocseszu u
menesuoeHus

JlaBaTh omnpeneiaeHUs MOHATHM: 3JEKTPOMAarHUTHOE II0JI€, BUXPEBOE
AIIEKTPUYECKOE I10JIE, DJIEKTPOMATHUTHBIE BOJIHBI, CKOPOCTb BOJIHBI,
JUIMHA BOJIHBL, (pa3a BOJIHBI, 80IHOBASL NOGEPXHOCHb, (DPOHM GOIHBL, VY,
NJIOMHOCMb  NOMOKA  U3YYEHUs, MOYEUHbIl UCMOYHUK U3TYYEHUs,
OTpa)k€Hue, NpPEeIOMIICHHE, TMOTJIONIeHNe, HHTepdepeHuns, Tudpakius,
MONEPEYHOCTh, MOJSPU3aLUs DJIECKTPOMArHUTHBIX BOJIH, PaJHOCBS3b,
paouonokayus, aMILTUTYAHasE MOLYJISIUs, 1€TEKTHPOBAHHUE.

OOBACHATD B3aMMOCBSI3b MEPEMEHHBIX 3JEKTPUYECKOTO U MArHUTHOIO
nosied. PucoBaTe cxemy paclpOCTpaHEHHs JIEKTPOMAarHUTHOW BOJIHBI.
[IepeunciaATh CBOWCTBA U XapaKTEPUCTUKU AIEKTPOMATHUTHBIX BOJIH.
ObvscHAmb npoyeccovl 6 OMKPbIMOM KOIeOAMeNbHOM KOHMYpe, NPUHYUN
UBTYUEHUSA U PecUCTNPAYUU INEeKMPOMASHUMHBIX GOJH.
HAOJIIOAaTh DJIEKTPOMArHUTHBIE BOJIHBI,

Pacno3naBars, U3JIy4EHHUE,

npuéM, OTpakeHHeE, IMpeJIoMIIEHUE, TOIJIoeHne, HHTep(epeHIunio,

TG PAKITUIO U TTOJISPU3AIHIO 3JICKTPOMAarHUTHBIX BOJTH.

HaxoauTh B KOHKPETHBIX CHTYaIlUSX 3HAYCHUS XapaKTEPHUCTUK BOJIH:
CKOPOCTH, YacTOThI, JUIMHBI BOJHBI, pa3Hoctu a3, anyoumny
PpaouoioKayuu.

CpasHusams mexanuyeckue u 21eKmpoMacHUmHble 80JIHbl.

OOBACHATH IMPUHOUIIBI PAAUOCBA3HU U TCIICBUICHUAA.

ObvacHamMb  NPUHYUNBL  OCYWECMBICHUST NPOYECcco8 MOOYIAYUU U
0emexkmupo8aHus. H3zobpasicams NPUHYUNUATIbHBLE cxemvl
paouonepeoamyura u PAOUONpUEMHUKA. Ocywecmenams

paouonepeoayy u paouonpuém.
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ObvsacHams npuHyunsvl nepeoavu U3oOpadceHus menenepeoamyuKxom u
NPUHYUNDBL NPUEMA UZ00PANCEHUS MENeBU30POM.

HccnenoBath  CBOWMCTBA  3JEKTPOMAarHUTHBIX BOJH € MOMOILBIO
MoOuspHOTO TenedoHa. Ha3piBaTh M OMUCHIBATH COBPEMEHHBIE CPEICTBA
CBA3H.

Boinensars poss A. C. IlonoBa B W3y4eHUM 3JIEKTPOMATHUTHBIX BOJIH U
CO3JaHUM PAnuoOCBsI3u. OTHOCUTBCA C YBAKEHHEM K YYEHBIM U HX
OTKpBITUSIM. OOOCHOBBIBaTh Ba)KHOCTb OTKPBITHS 3JEKTPOMArHUTHBIX
BOJIH JUUISL PA3BUTHSI HAYKH.

Haxoguts B nutepatype u B MHTepHeTe MH(OpMaINIo, TO3BOJISIOLIYIO
OTBETUTh Ha MOCTABJIEHHBIE BOMPOCHI IO TEME.

PabGotats B mape W Trpynmne MNOpU pPElIeHWH 3a7ad W BBINOJHEHUU
MPAKTUYECKUX 3aJJaHHM.

Haxoguts B nutepatype u B UHTepHeTe nHGOpMaIuio o BO30YKIECHUH,
nepesavye v UCIoJIb30BAHUU 3JIEKTPOMArHUTHBIX BOJIH, 00 omnbiTax I'epia
U UX 3HAYCHHH.

Bectn nuckyccuro O MOJb3€ M BpENE BO3JEHCTBHS Ha YeJIOBEKa
AIIEKTPOMATHUTHBIX BOJIH, apryMEHTHUPOBATh CBOKO MO3UIIHIO, YMETh
BBICTYIIMBATh MHEHHE JIPYTUX YYACTHUKOB.

['oTOBUTHh mpe3eHTallMd M COOOIIEHWS 10 M3YYEHHBIM TemMam
(BO3MOXKHBIE€ TEMBI MPEJCTABICHBI B YUEOHUKE)

Ontuka (13 4/254)

CBETOBBIE BOJIHBI.

['eomerprueckas onTuka.

JlaBaTp ompeneneHuss MNOHSATHIA: CBET, TE€OMETPUYECKAs ONTHKA,
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FGOMeTpH‘{eCKaH 141
BOJIHOBAas OIITHKA

(114/20 4)

[IpssmonnHeHoe
pacrpoCcTpaHEHUE CBETA B
OJIHOPOJHOM cpenie.
3aKOHBI OTPAKEHUS U
MpEJIOMJICHUS CBETA.
[TomHOE OTpaxkeHue.
OnTuyeckue MpuOOPHI.
BonHOBEBIE CcBOICTBaA CBETA.
CxopocTh cBeTa.
Nurepdepennus ceera.
KorepeHnTHOCTSD.
Hudpakuus cera.
[Tongapu3zanus ceera.
Jucnepcus csera.
[IpakTHueckoe npuMeHeHne
AIEKTPOMArHUTHBIX
W3JIyYEHUH.
JlaGopatopHbie pabOTHI:

1. Onpenenenue
noKaszarers
MPEJIOMIICHHS CPEJIbI.

2. Usmepenue GhoKyCcHOTO
pacCTOSAHUS
cobuparomei u

CBETOBOM JIy4, CKOPOCTb CBETAa, OTPAKEHUE CBETA, NPEIOMIICHHE CBETA,
IIOJIHOE OTPAXKEHHE CBETA, YIOJ IAJEHHUs, YroJl OTPaXKCHWs, YroJ
IPEIOMJICHUS, OTHOCUTENbHBIN MOKa3aTelNb NPEIOMIICHUS, a0COIOTHBIN
noKasareib NPENOMIICHUS, JHMH3a, (OKYCHOE pacCTOSHUE JIUH3HI,
ONTHYECKas CWUJIa JIMH3bI, JIUCIEPCUSl CBETa, WMHTEpPEpEeHIUsl CBETa,
mugpakuus cBera, AU(PpaKUMOHHAS pEIIeTKa, MOJIApU3als CBETa,
€CTECTBEHHBII CBET, INIOCKONOJIIPU30BAHHBIN CBET.
OnuceIBaTh METO/IBI U3MEPEHUS CKOPOCTH CBETA.
[lepeunciiATh CBOWCTBA CBETOBBIX BOJIH.
Pacno3snaBaTh, = BOCHPOM3BOJUTH,  HAOJMIOJATh  PaCHpPOCTPAHEHUE
CBETOBBIX BOJIH, OTPAKEHHE, MPEJIOMIICHUE, TMOIJIONIEHUE, AUCIEPCHIO,
UHTEPPEPEHIIUIO, OUDPAKYUIO U NOJAPUZAYUIO CBETOBBIX BOJIH.
@opMmynupoBaTh NpUHIUN [ rOWreHca, 3aKkOHbl OTPAXKEHHUS U
IIPEJIOMJIEHUS CBETA, TPAHULIBI UX TPUMEHUMOCTH.

Crpouts X074 Jy4ya B IUIOCKONAPAJUIEIIBHOM IIJIACTHUHE, TPEYTOJIbHOU
pu3Me, TOBOPOTHOM MpU3Me, 000padnBaroIiel Mpu3Me, TOHKOM JINH3E.
Ctpouts n300pakeHre nmpeaMeTa B IIIOCKOM 3epKalie, B TOHKOMH JIMH3E.
[lepeuncnaTh BUABI IMH3, UX OCHOBHBIE XapAKTEPUCTUKH — ONTHYECKUI
LEHTp, 1aBHAsl ONTHYECKasi OCb, POKYC, ONTHYECKAs CUJIA.

Haxonuth B KOHKPETHOM CHUTyallud 3HA4Y€HUs yria MajJeHus, yria
OTpaXXeHusl, yria MPeJOMIICHHsS, OTHOCUTEIBHOIO  IOKa3aTess
IpeOMJICHUS, a0COJIIOTHOTO MOKAa3aTeNsl MPEJIOMIICHUs, CKOPOCTH CBETa
B cpezie, POKYCHOTO pacCTOSIHUS, ONTUYECKOM CHUJIBI JIMH3bI, YBEINYCHHUS
JIMH3BI, TG PAKITIOHHOM HOJIOKEHUS

nepunoaa PCIICTKH,
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pacceusaroujeil JINH3.

3. OmnpeneneHue IJIUHbBI
CBETOBOM BOJIHBI.

4. Oyenka
UHpOpMaAYUOHHOU
eMKOCMU KOMNAKM —
oucka (CD).

UccnenoBanus:

1. HccnenoBanue
3aBHCUMOCTH YTIJIa
MPEJIOMIICHUS OT yrJia
naJIeHus.

2. HccnenoBanune
3aBUCUMOCTH
PacCTOSTHUSI OT JIMH3bI
710 K300paKEHUS OT
PacCTOSTHUSI OT JIMH3BI
710 TIpeJIMETA.

IIpoBepka runores:

1. Yron npenomieHus
IPSIMO
MPONOPLIMOHAJIEH YTIIY
TaJICHHS.

2. Ilpu nmnotHOM

uHTEP()EePEHITMOHHBIX U TU(PPAKINOHHBIX MAKCHUMYMOB 1 MHHHUMYMOB.
3amucbiBaTh  (GOPMYNy TOHKOW JIMH3BI, HAXOAUTh B KOHKPETHBIX
CUTYaIUsX C €€ TIOMOIIBIO HEU3BECTHBIC BETMUNHBI.

OOBSICHATH TPUHITUI KOPPEKIINH 3PSHHS C TIOMOIIBIO OYKOB.
DKCHEPUMEHTAIBHO OMNPENeATh IOKa3aTeNlb TPEIOMIICHHS CPEIbI,
(bOKyCHOE pacCTOsSTHUE COOWparouiell M pacceusaroujeli JTUH3BI, TITAHY
CBETOBOI BOJIHBI C TMOMOIIBIO JAU(PPAKIIMOHHON PEHIETKU, OYEeHUBAMmMb
ungopmayuonnyio émxocms komnaxm-oucka (CD).

Ilepeuucniames  obnacmu  npumeHnenus — uHmep@epenyuu  ceema,
oughpaxyuu ceema, noasApU3AYUU C8EMA.

HccnenoBath 3aBUCHMMOCTh yIjla TPEIIOMJICHHS OT yria TajcHus,
3aBUCUMOCTH PACCTOSIHUS OT JIMH3BI 10 H300paXEHUSI OT PACCTOSIHHS OT
JIMH3HI 10 TIpEAMETA.

IIposepsame cunome3swvi: Y201 npeiroMIeHUS NPIMO NPONOPYUOHALEH VeIly
naoexus, Npu NJIOMHOM CHOJHCEHUU O8YX JIUH3 ONMuU4ecKue Cuibl
CKAAObIBAIOMCAL.

KoHcTpynpoBaTh MojeNn T€IECKONA W/UIH MUKPOCKOTIA.

PaGoTath B mape W rpymnme mpu BBITOTHCHUH MPAKTHYCCKUX 3aTaHUMH,
BBIJIBUKCHUU THUIOTE3, pa3paboOTKe METOMOB TMPOBEPKH THUIIOTE3.
IInanuposams ~ OesmenbHOCMb  NO  BbINOJIHEHUN) U NPOBOOUMD
UCCIe008AHUSL  3ABUCUMOCIU  MedHCO0Y  PU3UUeCKUMU — BeTUYUHAMU,
IKCNEPUMEHMAILHYIO NPOBEPKY SUNOMESb.

Haxonute B nutepatype u B UHTepHere mHbopmaimio o Ouorpadusx
. Herotona, X. I'oiiredca, T. FOura, O. ®penens, ux HaydHOUH pabdore,
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CJIOKEHUU JBYX JIMH3
ONTHYECKUE CUIIBI
CKJIQJ[bIBAOTCA.

Koncrtpynposanne monenu

TEJIECKOIIa, MUKPOCKOIIA.

0 €€ 3Ha4CHHH ISl COBPEMEHHON HAYyKHU.

Bricka3biBaTh CBOE MHEHHE O 3HAUEHUU HAYYHBIX OTKPBITHHA U paboT 1o
ontuke . Hertotona, X. I'toitrenca, T. FOunra, O. ®penensi.
Bocnpunumate, aHanmuM3HpoOBaTh, IepepadaTblBaTh W MPEABSBIATH
MH(OPMAIUIO B COOTBETCTBUHU C TOCTABICHHBIMHU 3a/1a4aMHU.

BriensaTb OCHOBHBIE MOJIOKEHUSI KOPITYCKYJIIPHOM U BOJIHOBOM TE€OPHUH
CBETa. Y4YacTBOBaTb B OOCYXIEHUU 3TUX TEOPUH U COBPEMEHHBIX
B3IJI/I0B HAa IIPUPOJLY CBETA.

Ykaszvisams cparuybl nNpUMEHUMOCmu 260Mempuqec;<0ﬁ OnmuKu.

['oToBUTH mpe3eHTaMM U COOOUIEHHS 1O M3YyYEHHBIM TeMaM
(BO3MO>XHBIE€ TEMBI MPEJCTABIEHBI B YUEOHUKE)
N3nyuyenne u Buap! nznydenuil. [aBatb OIIpEAECIICHUS MOHSTHM: TEIUI0BOE U3J1y4YCHUE,
criekTpbl (24 /5 u) | ICTOYHUKM CBeETA. AJIEKTPOJIFOMUHECUECHIHS, KaTOOJFOMHUHECICHIMS,
Crnekrtppl. CieKTpaibHbIA | XEMUIIOMUHECHCHIIUSA,  (OTOJIOMUHECLIEHLUS, CIUIOLIHOW  CIIEKT,
aHaJIu3. JIMHENYATbId  CHEKTP, IIOJOCAThId CHEKTP, CIHIEKTP MOTJIOLIEHHUS,
Tennoeoe uznyuenue. CIIEKTPAJIbHBIA aHAJIN3.
Pacnpeoenenue snepeuu ¢ | Ilepeuncnsats BUABI CHEKTPOB. Pacnio3naBath, 6ocnpouseooums,

cnekmpe abcotOmMHO
uépHoco meJa.

[ITkxana 3JIeKTPOMarHUuTHBIX
BOJIH.

Habmronenne cuekTpos.

HaO0JII0AaTh CIUIOIIHON CIIEKTp, TMHEHYAThI CIIEKTp, MOJIOCATHIN CHEKTD,
CIIEKTP M3JIyYEHUS U MOTIIOLIEHHUS.

H3zobpasicams, 00vACHAMb U AHATUSUPOGAMb KPUBYIO 3ABUCUMOCTIU
pacnpeoenenus SHepeuu 8 Cnekmpe abcoaomHo 4epHo2o mea.
IlepeuncnaTs BUABI JIEKTPOMArHUTHBIX HW3JIYYEHHM, HUX HCTOYHUKH,
CBOWCTBA, IPUMEHECHUE.

CpaBHHBaTh CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH Pa3HOW YaCTOTHI
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OCHOBBI CIIENUAJIBHON TEOPUU OTHOCUTEJIBHOCTH (34 /5 u)

OcHOBBI
CIIEHIHAIBHOW TEOPUU
OTHOCHUTENBHOCTH

(CTO) (3u/5u)

Ipuuunwl nosenenus CTO.
[Toctynater CTO:
WHBAPUAHTHOCTH MOJTYJIS
CKOPOCTHU CBETa B BaKyyMe,
PUHITUI OTHOCUTEIBHOCTH
OWHIITEHA.
IIpocmpancmeo u epemsi 6
CHneyuaIbHOU meopuu
OMHOCUMENLHOCU.
OHepausi u UMNYIbC
Cc80000HOU YaCMUYbL.
CBsi3p Macchl U SHEPTUU
CBOOOJTHOM YaCTHIIBI.
DHeprus Mnoxkos

JlaBaTb ompenenaeHUs TOHATHA: COOBITHE, TIOCTYNaT, COOCTBEHHAs
WHEpIMaNIbHAs CHCTEeMa OTCYeTa, COOCTBEHHOE BpeMs, COOCTBEHHas
JUTHHA TeJla, Macca TOKOsI, HHBAPUAHT, YHEPTHUS TTOKOSI.

ObvacHamb  npomugopeduss Medcoy KIACCUUecKou MexXaHuKou u
anexmpoounamuxou Maxceenna u npuyunol noseierus CTO.
®opmynuposath nocrynarsl CTO.

Dopmynuposame 66180061 u3 nocmyaamog CITO u obvsacHamb
penamusucmekue 3ghghekmol COKpaujeHus. pasmepos meia U 3amMeo0neHUs.
BpeMeHU MeHcO0y 08YMs COObIMUAMU C MOYKU 3PEHUsl OBUNCYWELICS
cucmemvl omcuema. Ananuzuposamev QOpPMYNY  perTMUBUCHICKO20
3aKOHA CNIOMHCEHUSI CKOPOCHEl.

Ilposooumsv ~ mbicieHHble — 3KCHEPUMEHMBbI, noomeepoicoarouue
nocmyaamol CTO u ux creocmeust.

Haxooumw 6 xonkpemuou cumyayuu 3nauenus ckopocmeit men ¢ CT0,
UHMEPBANOS8 BPEMEHU MedHCO) COObIMUAMU, OJIUHY meaa, IHEPSUl0 NOKOSs
yacmuysl, NOJHYIO DHEPeUl0 YACMUYbl, PeIAMUBUCIICKUL  UMNYIbC
uacmuybi.

3anuchIBaTh BRIPAYKEHUE TSI SHEPTHH ITOKOS U HOJHOU SHepeuls YaCTHIL.
H3znacams cymov npunyuna coomeemcmaeusl.

Haxonuts B nutepatype u B uTepHeTe nHdopmaimio o Teopun ddupa,
DKCIIEPUMEHTAaX, KOTOopbie puBenu kK co3aanuio CTO, OTHOCUTETBHOCTH

pacCTOSIHUIM U TPOMEXYTKOB BpeMeHH, onorpaduu A. DUHIITEHHA.
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Bricka3biBaTh cBoe MHeHUE 0 3HaueHun CTO i1t COBpeMEeHHOM HAYKH.
['oTOBUTh TpE3CHTAIlMM U COOOIICHHWS] TIO0 HM3yYEHHBIM
(BO3MOYKHBIE TEMBI ITPECTABIICHBI B YYCOHUKE)

TCMaM

KBanroBas pusuxka (17 u/ 41 u)

CBeTOBbIE KBAHTHI

(Su/10wy)

lIpeomem u 3a0aqu
K8AHMOBOU (OU3UKUL.
['unoresa M. I1nanka o
kBaHTax. PoTOdPDEKT.
®OTOH. YpaBHEHHE

A. DUHIITEHHA A1
dboTorddexra.

Onvimol A. I'. Cmonemoasa,
3axonbvl pomosghghexma.
KopnyckynsspHO-BOITHOBOM
nyanusM. Jugparyus
anekmponos. Jlaenenue
ceema. Onvimol

11. H. Jlebeoesa u

C. Y. Basunosa.
CoomHowenue
HeonpeoeneHHocmel
Tetizenbepea

JaBath ompeaeneHusi noHsITUN: (GoTodP(HEeKT, KBAaHT, TOK HACHIIICHUS,
3a7Iep>KUBAlOIIEEe HaMpsHKEHUE,

dboTorpdexra,
Dopmynuposams npeomem u 3a0a4u KBAHMOBOU PUIUKLL.

pa60Ta BbIXOJZlda, KpaCHasd TI'paHHUIA

Pacno3naBath, HaOmoaaTh ABieHue Gotodddexra.

OnuceiBath onbIThl CTOJETOBA.

®opmynupoBaTh runoresy [lnanka o kBaHTax, 3akoHbl (oTo3PPexTa.
AHanu3upoBath 3aKoHbI (HoToddPekTa.

3anuceiBaTh W COCTaBJIATh B KOHKPETHBIX CHUTYallMsIX YpaBHEHHUE
OuiHmTerHa ans  ¢Gotodddexta W HAXOIUTH C €ro  IMOMOIIBIO
HEU3BECTHBIC BEIIMYUHBI.

HaxomuTh B KOHKPETHBIX CHUTYyallMsX 3HAYCHUS MaKCHMAaJIbHOU
KMHETUYECKOW SHEPTUU (OTOIEKTPOHOB, CKOPOCTH (POTOIIEKTPOHOB,
paboThI BBIXO/IA, 3AIMMMPAOIICTO HAMPSHKEHUS, YaCTOTHI M JITMHBI BOJHBI,
JacTOTHl MW JJIMHBI
dbororddexra.

[TpuBoaMTH MPUMEPHI UCTIOIB30BaHUS PoTodhDeKTa.

BOJIHBI, COOTBCTCTBYIOIIHUX KpaCHOI\/’I I'paHunc

OOBSICHATH CyTh KOPITYCKYJISIPHO-BOJTHOBOTO JTyaTl3Ma.
Onucvigams onvimul Jlebedesa no usmepenuro 0aegleHus ceema u
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Basunosa no onmukxe.

Onucwvigamov onvimsl N0 OUGpaKyuu d1eKmMpoHO8.

Dopmynuposams coomHouieHue Heonpeoenénnocmell I etizenbepea u
00BACHAMb €20 CYmb.

Haxonute B nuteparype m B HWHrepHere uHpopManuio o padorax
Cronerona, Jlebenena, BaBunona, [1nanka, Komnrona, ne bpoiins.
Breiienats poib pOCCHMCKUX YUYEHBIX B HCCIICIOBAaHUN CBOWCTB CBETA.
[IpuBOIUTH MPUMEPHI OMOJIOTHYECKOTO M XUMHUYECKOTO JICHCTBHUS CBETA.

['oToBUTH mpe3eHTaMu U COOOUIEHHST 1O M3YyYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B YUCOHHKE)
AtomHas (uszmnka [InanerapHas monenb JlaBaTh ompeneneHuss MOHATUH: aTOMHOE SIpPO, DHEPreTUUYECKHM

Bua/10y)

atoma. O0bsICHEHUE

JIMHENYATOro CIEKTpa
BOJIOPOJIa HA OCHOBE
KBaHTOBBIX MOCTYJIATOB

bopa.

Cnoumannoe u

BbIHYIICOCHHOE U3TYYEHUE

ceema.

JlaboparopHas paboTa:
1. HaGmoneHnwue

CILJIOIITHOTO M

JIMHEUYATOTO CIIEKTPOB.

2. ccnenoBaHue criekTpa

YPOBEHb, SHEPTUsl MOHU3ALUU, CHOHMAHHOE U BbIHYIHCOCHHOE U3yYeHUe
ceema.

OnuceiBaTh onbITH Pe3epdopa.

OmnuceiBaTh M CpaBHUBATH MOjien aToma TomcoHa u Pesepdopra.
PaccmarpuBars, uccie1oBaTh U ONKUCHIBATH JINHEWYATHIE CIIEKTPBIL.
dopmyupoBaTh KBAaHTOBBIEC MOCTYNaThl bopa. OOBICHATH JTUHEHUYATHIE
CIIEKTPBI aTOMa BOJOPO/Ia HA OCHOBE KBAHTOBBIX MOCTYJIATOB bopa.
PaccuutbiBaTh B KOHKPETHOM CHUTyallUM YacTOTy W [UJIMHY BOJIHBI
UCITyCKaeMoro (poToHa MpH Mepexojie aToMa U3 OJHOrO CTAIMOHAPHOTO
COCTOSIHHMSI B JAPYroe€, SHEPrUi0 MOHU3ALUU aTOMa, HAX0OUmb 3HAYEHUs
Paouycos cmayuoHapHbix OpoUm 31eKmpoHO8 8 amome.

Onucwvieams ycmpoucmeo u 00bACHAMb NPUHYUN Oelicmeus 1azepa.
Haxogute B nuteparype u B HHTepHere cBeaeHus o (Hakrax,
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BOJOpOaa

HOJTBEPXKJAIOLIUX CIOKHOE CTPOEHUE aroMa, O paboTax y4Y€HBIX IO
CO3JaHUI0 MOJEIU CTPOCHHUSA Aaroma, IIOJYyYEHUIO BBIHYKICHHOTO
U3JIy4eHUs,  NPUMEHEHMM  JIa3epoB B Hayke, MEIULIMHE,
POMBIIUIEHHOCTH, OBITY.

Boiienats posib POCCUMCKUX YYEHBIX B CO3/JaHMM W HCIIOJIB30BaHUU
J1a3€pOB.

['oTOoBUTH mpe3eHTalMu U  COOOUIEHMS IO

(BO3MOXXHBIE TEMBI MPEICTABICHBI B YUCOHUKE)

HN3Yy4YCHHBIM TCMaM

duznka aTOMHOTO
saapa (74/ 16 u)

CocraB u cTpoeHue
aTOMHOTO sJipa.
H3zomonwi. foepnvle cubi.
JHedekT macchl U SHEpruUs
CBSI3U sJIpa.
PagnoaktuBHOCTE. Byl
PaIMOAKTUBHBIX
MPEBPAILICHUN ATOMHBIX
szep.

3aKOH paIMOAKTUBHOIO
pacnaza.

S nepHbie peakuuu,
peaxyuu oeneHusi u
cunmesa. llenHas peakuus
neneHus suep. Aoepuas
oHepeemuKa.

JlaBaTh ompenelieHUs TOHATHM: MacCOBO€ YMCIIO, HYKJIOHBI, SAEpPHBIC
CHUITBI, 8UpMyaibHble yacmuysl, TePEeKT Macc, YHEPTUS CBS3H, YACIbHASL
DHEPTUS CBS3M AaTOMHBIX SJEP, PaTAUOAKTUBHOCTh, AKMUBHOCMb
PAaouoaKmueHo2o eewjecmea, TEPUOJ TONypaclaaa, HWCKYCCTBEHHAs
PaIMOAaKTUBHOCTb, SACPHBIC PEAKINH, YHEPTETUICCKUN BBIXO SACPHOMN
KO3(pOUIIMEHT pPa3MHOKCHHS

pCakuyu, MLCIHaA AACpHasA PCaKIu:d,

HEUTPOHOB, KpUTHYECKas Mmacca, PEAKTOPBI-PA3MHOKHUTEIIH,
TEPMOSIAEPHAs PEAKLIUSL.

CpaBHUBATH CBOMCTBA IPOTOHA U HEUTPOHA.

OnuceiBaTh TPOTOHHO-HEUTPOHHYIO MOJIEIb SIApa.

OrnpenensiTh COCTaB sACp Pa3TMYHBIX JIEMEHTOB C MOMOIIBIO TaOIUIIbI
MenneneeBa. M300paxaTh U YUTaTh CXEMbI aTOMOB.

CpaBHUBATh CHIIY BJEKTPUYECKOIO OTTAJIKMBAHUS TPOTOHOB U CHITY
CBSI3U HYKJIOHOB B SIJIp€.

Ilepeuucnams u onucvléams C8OUCMBA AOEPHBIX CUL.

Boeraucnsate nedekT Macce, SHEPTHIO CBSI3M U YACIBHYIO YHEPTUIO CBS3U
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TepmosioepHuiti cunmes.

[Ipumenenue SIIEPHOU
sHepruu.  buonocuueckoe
Oelicmsue paouoaxKmueHbLx
U3yyeHuu.

JlabopatopHas pabdoTa:
1. Onpenenenue
HUMITYJIbCA W SHEPTHH
JaCTHIIBI TTPU
JIBIDKEHUH B
MarHuTHOM MoJie (1o
doTorpadusim).

KOHKPETHBIX aTOMHBIX fJiep. AHaIW3UPOBATH CBSA3b YACIBLHOW DHEPrUU
CBSI3U C YCTOMYUBOCTBIO SIAEP.

[lepeuncnsaTh BUABI PAJAMOAKTUBHOIO pacmaga aTOMHBIX  SIIEP.
CpaBHHBaTh CBOWCTBa anb(da-, 6eTa- 1 raMMa-u3JIyIeHU. 3amUChIBaTh
MpaBuja CMEIICHUS TPU PAJUOAKTUBHBIX pacnagax. Onpenensirb
AJIEMEHTHI, 00pa3yoIIuecs B pe3yJibTaTe paJIMOAKTUBHBIX PacajoB.
3anuchiBaTh, OOBSCHATH 3aKOH PaJMOAKTUBHOIO pacliajia, yKa3bIBaTh
IpaHUllbl €r0 MPUMEHUMOCTH. OmnpenessaTh B KOHKPETHBIX CUTYaLMSIX
YUCJIO HEpacmaBIIUXCS SACp, YHUCIO pacHaBIIUXCA sAEp, TMEPUOJ
MoJypacnajia, akmusHOCMb 8eujecmada.

Ilepeuucnams u onucvieamv Mmemoovbl HAONOOEHUs U pecUCmpayuu
anemenmapuelx yacmuy. Habmooams mpeku anvgha-wacmuy 6 xamepe
Bunvcona. Pecucmpuposams si0epHvle U3ydeHus ¢ NOMOWbI0 CYEMyuUKa
Leticepa. Onpedensmob UMNYIbC U IHEPIUIO YACMUUBL NPU OBUNCEHUU 8
MazHumHom noae (no gpomoepagpusim).

3anuceiBaTh sjAE€pHbIE peakuuu. Onpenensarb NPOAYKThl SIEPHBIX
peakiuii. PacCUuThIBaTh SHEPTUYECKUN BBIXOJ SICPHBIX PEAKIIHH.
OnucpiBaTh MEXaHM3MBbI JICJICHUS SIep W ILIEMHOM SIEpPHON peakIvu.
CpaBHUBATH SACPHBIC U TEPMOSIICPHBIC PEAKIIUH.

OOBSACHITH, TPUHIMUIIBI YCTPOWCTBA W PabOTHI SAEPHBIX PEAKTOPOB.
VYyacTtBoBaTh B OOCYXIEHUM MPEUMYIIECTB M HEJAOCTATKOB SIAECPHOMN
SHEPTETUKU.

Ananusuposams ~ ONACHOCMb  S0EPHBIX  UBNYYEHUU OISl JHCUBBIX
Op2aHU3MO8.
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Haxonute B nurepatype u B MHTepHeTre cBeieHUsT 00 OTKpPHITUU
MIPOTOHA, HEUTPOHA, PAAUOAKTUBHOCTH, O MOJYYEHUU U UCIIOIb30BAHUU
PaarOaKTUBHBIX U30TONIOB, HOBBIX XUMHYECKHX AJIIEMEHTOB.

Briaensate poiap pOCCHMCKUX YYEHBIX B MCCIEIOBAHUSIX aTOMHOIO Sipa,
B OTKPBITHMM CIIOHTAHHOTO JIEJICHUS SIAEP YpaHa, B Pa3BUTHUH SICPHOU
SHEPreTUKH, CO3JaHUM HOBBIX H30TONOB B OUAN (OO0BeanHEHHBIN
WHCTUTYT SJIEPHBIX UccaeaoBanuil B T. JlyOHa).

['OTOBUTH mpe3eHTallMd U COOOIICHUS 10 H3YYCHHBIM TeMam
(BO3MOKHBIE TEMBI MPEICTABICHBI B YUCOHHKE)

DJIleMEHTapHbIE
gacTuisl (24/5 u)

DJIEMEHTAPHBIC YACTHULIBI.

dyHaaMEHTAIIbHbBIE
B3aNMOJECHCTBUA.
Yckopumenu
9N1eMEHMAPHBIX YACMUY

JlaBaTh onpeneneHus MOHATUI: aHHUTWISIIKS, JISNTOHBI, aAPOHbI, KBAPK,
TJIFOOH.

IlepeuncnsiTh OCHOBHBIE CBOMCTBA AJIEMEHTAPHBIX YACTHII.

BriaensaTe rpyniibl 371€EMEHTAPHBIX YaCTHII.

IlepeuncnsaTh 3aKOHBI COXPAHEHUSA, KOTOPHIC BBINOJHIIOTCA IPHU
MPEBPALLICHUSIX YACTHLI.

OnuceIBaTh NPOILECCHl AHHUTUIIALMY YaCTUI] U aHTUYACTHUI] U POXKIACHUS
AJIEKTPOH-MO3UTPOHHBIX Iap.

HaswiBaTh 1 cpaBHUBATH BUbI (yHAAMEHTAIBHBIX B3aUMOICHCTBUM.
OnuceiBaTh pojib YCKOPUTENIEH B M3YUYCHUHM DJIEMEHTApPHBIX YaCTHII.
Ha3biBaTh OCHOBHBIE BUIbI YCKOPUTEIICH DIIEMEHTAPHBIX YACTHILI.
Haxonuts B muteparype u B UnTepHeTe cBeieHust 00 NCTOPUH OTKPBITHS
AJIEMEHTApHBIX 4YacTHIl, O TpEX OJTamax B Pa3BUTHH  (PU3HKH
AJIEMEHTAPHBIX YACTHILI.

OnuceIBaTh COBPEMEHHYIO (PM3UUECKYIO KAPTUHY MHPA.
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['oTOBUTh TIpe3CHTAlMM W COOOMICHHWS 10 M3YYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI MTPECTABIICHBI B YUCOHHUKE).

Crpoenue Beeaennoun (Su/ 9 u)

Conneunas

Cucrema.
Ctpoenue

Bcenennoi

(5u/9u)

Bunumeie nBukeHUA
HEOECHBIX TEJ. 3aKOHBI
Kennepa.

ConHeuHas CUCTEMA:
IJIAaHETBl U Majble Tena,
cucrema 3emisi—JlyHa.

CtpoeHue U DBOJIOLMSA
Connna u 3BE3/I.
Knaccuduxanus 3BE3.
3BE31bI W HMCTOYHHUKH HX
SHEPIHUH.

lNanaktnka. CoBpeMEHHbIE
MPEICTABICHUS] O CTPOECHUU
Y DBOIIOLMU BcesreHHOM.

Ilpyeue eanaxmuxu.
Ilpocmpancmeenno-
8pemMeHHble Macumaosl
Habarwoaemotl Beenennotii.
Ipumenumocmo 3axoH08
Quzuxu 015 00vACHEHUS
nPUPOObL KOCMUYECKUX

JlaBaTb ompeneneHus MOHATHI: HeOecHas cdepa, SKIUNTHKA, HeOSCHBIN
9KBATOp, TMOJIOC MHpA, OCb MHUPA, KPYTI CKIOHEHHUS, NPSIMOE
BOCXOJKJICHME, CKJIOHEHHE, TIapalljlakC, MapceK, acTPOHOMUYECKAs
eIWHUIIA, TIepureani, adenuii, COTHEYHOE 3aTMEHHE, TYyHHOE 3aTMEHHUE,
IJIAHEThl 3E€MHOM TpyIIbl, IJIAHETBI-TUTAHTBI, ACTEPOMUI, METEOP,
dboTochepa, npotyOepanell,
HeUmpoHHas 36e304, 4épHas Ovipa, TMPOTO3BE3/1a, CBEPXHOBAs 3BE3]a,

METEOPHUT, CBETUMOCTb, nyascap,
rajlakThKa, KBa3ap, KpacHOE€ CMEIICHHE, TeOopHus boJbIIoro B3phIBa,
BO3pacT Bcenennoil.

Ha6mronats JIyHy 1 niaHeThl B TEIECKOIL.

Boigensats ocobenHocTu cuctemsl 3emiis—JIyHa.

Pacno3naBath, MopaenupoBaTh, HAONIOAATH JIYHHBIE W COJHEYHBIC
3aTMEHHUSI.

OOBSCHITh TPUIUBBI U OTJIUBBHI.

Dopmynuposams u 3anucvlieams 3axonsvl Kennepa.

OmnuceiBath cTpoeHrne CoiHeyHOW cucTembl. IlepeducisaTh TIaHeThl U
BH/JIbl MAJIBIX TEIL.

OnuceiBath cTpoeHue ComHIa.

Hab6nronats comueunsie naraa. CoOmroaaTh mpaBuiia 6€30MacHOCTH MPU
HaOmoaenuu ConHa.
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00beKmos.

Temnas mamepus u
MEMHAS SHEPUsL.
JlabopatopHas paboTa:

1. Onpenenenue nepuona
oOpallleHUs! TBOMHBIX
3BE3/ (TIeUaTHbIC
MaTepHaIbl).

Habmronenus:

1. Beuepnue HabOmr01CHUS
3BE31, JIyHBI U TIaHET B
TEJIECKON WX OUHOKIIb.

HUccnenosanue:

1. UccrnenoBanue
JIBUYKECHUSI TBOUHBIX
3BE3]1 (10 TIeYaTHBIM
Marepualiam).

[lepeuncnsaTh TUNMUYHBIE TPYNIbl 3BE3J, OCHOBHBIE (PU3MYECKHE
XapaKTEPUCTUKU 3BE3/1. ONUCHIBATh 3BOJIIOLMIO 3BE3]T OT POKICHUS J0
CMEpTH.

HasbiBaTh cambie sipkue 3BE3AbI U CO3BE3IUS.

[TepeuncnsaTh BUABI TAIAKTHK, OMUCHIBATH COCTAaB U CTPOCHUE TAIAKTHK.
Breinenars MiieuHblil yTh Cpeay APYyTUX TaTakTUK. OmnpenensTe MecTo
CoOJIHEUHOM CUCTEMBI B HEM.

OneHuBaTh MOPSAOK PACCTOSTHUM JO KOCMUYECKHX 00BEKTOB.
OnucelBaTh CyTh «KPAaCHOTO CMENIEHUS» W €ro HCIOJIb30BaHUE IPHU
M3y4YECHUHU TaJlaKTHK.

[IpuBOANTE KpAaTKOE HM3JI0KEHUE TEOPUU DBOJIBIIOro B3pbIBA U TEOPUH
pacumpsitonieiica BeenenHon.

ObvscHAMb CYyMb NOHAMUU «MEMHASL MAMEPUSLY U KMEMHASL IHEPSUSLY.
Tlpusooums npumepvi UCNONL306AHUSL 3AKOHO8 DUIUKU 0151 0OBACHEHUS
NPUPOObI KOCMUYECKUX 00BEKMO8.

PabGorath B mape u rpymnie npu BBITIOJTHECHUN MTPAKTHYECKUX 3/ IaHUM.
Ucnonp3oBate MHTEpHET Miis TOWICKa ~ M300paKEHUH KOCMHUYECKUX
00beKTOB 1 MHPOpMaIu 00 UX 0COOCHHOCTSIX.

VYyacTtBoBaTh B OOCYXJACHUU H3BECTHBIX KOCMHUYECKUX HCCJICIOBAHUM.
Beiensath COBETCKME UM POCCHICKHE JIOCTIDKEHHST B 00JacTu
KOCMOHABTHKHU W UCCIIeI0BaHUsS KOCMOca. OTHOCHUTBHCA C YBAXKEHUEM K
POCCHMCKUM YYEHBIM U KOCMOHABTaM.

Haxoaute B nutepatype u B IHTepHETE CBEACHUS HA 3aJJaHHYIO TEMY.

['oToBUTL MMPE3CHTAINHN U COO6II.I€HI/I$I 110 NU3YUYCHHBIM TCMaM
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[ToBTOpenue (5 u)

PezepB (5 1/ 25 u)
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IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA ®U3UKU

B pesynbraTe wu3ydeHuss Kypca (U3MKA HAa YPOBHE CpPEIHEro OOIIero
o0Opa30oBaHUsI BHIMTYCKHUK HAa 0a30BOM YPOBHE HAYUUTCS:

— OOBACHATHL Ha MpUMepax poJib U MecTo (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUI, B TPAKTUYECKOMN JEATEIHHOCTHU JTIOJIEH;

— JIEMOHCTPUPOBATh Ha MPUMEPaX B3aUMOCBSI3b MEKIY (QU3UKOU U JPYTUMH
€CTECTBEHHBIMU HAyKaMU;

— YCTaHaBJIMBATh B3aNMMOCBA3b CCTCCTBCHHO-HAYYHBIX SIBICHUM U IMPHUMCHSATH
OCHOBHBIC (1)I/ISI/II-I€CKI/I€ MOACIIN JI1 UX OIMMCAHUA U O6’I)$ICH€HI/I$I;

— HCIHOJIb30BaTh HH(OpMALMIO (PU3HUECKOTO COJAEpKAHHUS TPH PELICHUU
y4€OHBIX, MPAKTUYECKUX, MPOEKTHBIX M HCCIENI0BATEIbCKUX 337a4, UHTErpUpys
MH(OPMAIUIO U3 PA3IMYHBIX UCTOYHUKOB U KPUTHYECKH €€ OLICHUBAS;

— pa3nauyaTh W yYMETb HCIOJB30BaTh B  Y4eOHO-HCCIEAO0BATEIBCKOM
JEATEeIIbHOCTH METO/Ibl HAyYHOTO MOo3HaHus (HaOII0/IeHUE, ONTMCaHKe, U3MEPEHUE,
HKCIIEPUMEHT, BBIJBUKEHUE THUIIOTE3bl, MOJECIMPOBAHME H T. A.) U (HOPMBI
HAy4HOI'O MO3HaHuA ((haKThl, 3aKOHBI, TEOPUH), JEMOHCTPUPYS HA MPUMEpaX UX
POJIb U MECTO B HAYYHOM IIO3HAHUU;

— TNPOBOAUTH TMpPSMbIE M KOCBEHHBIE HU3MEPEHHS (PU3NYECKUX BEIUYHH,
BBIOMpAss M3MEpUTENbHbIE MPUOOPHl € YYETOM HEOOXOIMMOM TOYHOCTHU
W3MEPEHUN, IUIAHUPOBATh XOJ HM3MEPEHUM, MOJy4aThb 3HAYEHUE HW3MEPSEMOU
BEJIMUMHBI U OLICHUBATh OTHOCUTENBHYIO OTPEIIHOCTD 110 33JaHHBIM (opMyJiam;

— IMPOBOJUTD HCCIICA0OBAaHU 3aBUCUMOCTEH MCKOY (bI/IBI/III€CKI/IMI/I
BCIIMYMHAMM: BBIIIOJIHATE HM3MCPCHHUA KW OINPCACIATH HAa OCHOBC HCCIICJOBAHUA
SHAYCHHUA IMapaMCTPOB, XAPAKTCPHU3YIOIIHMX JaHHYIO 3aBUCHMOCTb MCKIAY
BCINMYMHAaMM U ACJIATh BBIBO/ C y‘-IéTOM IMOIrpCIIHOCTHU H3MepeHHﬁ;

— HCIIOJIB30BAThb AJIA OITMCAHUA XapaKTCpa IMPOTCKAHUA (1)I/I3I/I‘ICCKI/IX IMpouIeCCOB
(1)I/I3I/I‘ICCKI/I€ BCIIMYMUHBI U ACMOHCTPUPOBATH B3AMMOCBA3b MCIKAY HUMU,

— UCIOJIb30BATh JJI ONUCAHUS XapaKTepa MPOTeKaHUs (PU3NYECKUX POLIECCOB
(du3MYecKue 3aKOHbI C YYETOM IpaHul] UX IPUMEHUMOCTH;

— pelaTh KaueCTBEHHBIE 3a/1a4M (B TOM YHCIIE U MEXIPEIMETHOTO XapaKTepa):
UCIIOJIB3YS] MOJIENH, (PU3NYECKUE BEJIMYMHBI M 3aKOHBI, BBICTpaNBaTh JIOTMUECKUE
LENOYKH OOBSICHEHHs (JI0KA3aTeIbCTBA) MPEUIOKEHHBIX B 3a/Jaydax MpPOLECCOB
(s1BIEHUI);

— pemaTth pacy€THBIC 3aJlaud C SIBHO 3aJIaHHOW (PUM3MYECKONM MOJIEIbI0: Ha

OCHOBC aHa/JIM3a YCJIIOBUA 3aJadd BbIICIIATDH (1)I/ISI/I‘I€CKyIO MOACIIb, HaXOAUTb
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bu3nYecKue BETUYNHBI U 3aKOHBI, HEOOXOAUMBIEC U IOCTATOYHBIC IS €€ pelieHus,
MPOBOJUTH PACUETHI M OLIEHUBATh MOJYUYECHHBIN PE3yJIbTaT;

— Y4YHUTBIBATb I'paHUIbl IPUMCHCHUA H3YYCHHBIX (I)I/I?)I/I‘-IGCKI/IX MOI[GJ'I@IZ 1119)51
pEIICHUN CI)I/IBI/I‘-IGCKI/IX U MCKIIPCAMCTHBIX 3a1a4;

— UCMOJIb30BaTh MH(OPMALIMIO ¥ IPUMEHATh 3HAHUS O MPUHLHUIAX PadOThI U
OCHOBHBIX  XapaKT€PUCTUKAX M3YYECHHBIX MalllMH, MPUOOPOB H  JIPYrux
TEXHUYECKUX YCTPOWCTB TUTS pemeHns IIPAKTUYECKHUX, y4eOHO-
MCCIIE0BATENIbCKUX U IPOEKTHBIX 3a1a4;

— WCIOJIb30BaTh 3HAHUS O (U3NYCCKUX OOBCKTAX M IpoIeccax B
MOBCEHEBHON JKM3HU I OOecmedeHus O€30MacHOCTH TIPH OOpaIIeHu:d C
npuOopaMi M TEXHWYCCKUMHU YCTPOMCTBAMH, JJII COXPAaHEHUS 3J0POBbS U
COOJIIOJICHHSI HOPM DKOJIOTUYECKOTO IOBEICHUS B OKpYXKAIOLICH cpene, s
NPUHATHS PEIICHUH B TIOBCETHEBHOM KU3HHU.

BBIHyCKHI/IK Ha 0a30BOM YPOBHC n01y4unt 603MONCHOCHb HAYHYUMbCA.!

— NOHUMamsv U 0O0BACHAMb YEeIOCMHOCMb QU3UUECKOU meopuu, pa3iuiams
2paHuybl €€ NPUMEHUMOCIU U MECMO 8 POy OpY2uX (UUYECKUX Meopuil;

— 81a0emo npueMaMu nocmpoeHus meopemudeckKkux OOKCBameﬂbCWlG, a
makKoice npocHO3UPOBAaAHUA ocobennocme npomexKaHusl quS’I/l’{eCKMX sA6NeHUll U
npoyeccos Ha OCHOB€E NOJIYYEHHbIX meopemuiecKux 861860006 U OOKCBCZme]ZbCI’I’lG,'

—  Xapakmepuzoeams CUCMEMHYIO C653b MedHcO0y OCHOBONONALAIOWUMU
HAYUHbLIMU HOHAMUAMU. NPOCMPAHCMBO, 8peMs, Mamepus (seujecmeo, noie),
ogudicenue, Cuid, SHepusi;

— 8bl0BU2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHoeonoJiazarnuwux ¢u3uqecmtx
3aKOHOM€pHOCm€1/7 U 3dKOHO6,
— CAMOCMOAMENIbHO NIAHUPOBANlb U I’lpOSOdqub gbu3uttec1<ue IKcnepumermaol,

— Xapaxmepuzo8ams 2100a1bHble NPOOIEMbL, CMOoAWUe nNeped Yel08e4ecmeom.
9HepeemuuecKue, Cblpbegvle, IKOJI02UUecKUe U poib (UIUKU 6 pelueHUuu Smux
npooaem,

—  pewamv NPAKMUKO-OPUEHMUPOBAHHbIE KA4eCMmBeHHble U PAcyémHuble
Quzuueckue 3adauu ¢ 8blO0POM QUIUYECKOU MOOEIU, UCNOAL3YS HECKONbKO
Qusuueckux 3aKoHo8 UM QOPMYI, CEA3LIBAOWUX U3BECHble (DUIUUECcKUe
BENIUYUHDL, 8 KOHIMEKCINE MEeHCNPEOMEMHbIX C8A3ell,

— 00BACHAMb NPUHYUNLL pabOmMbl U XAPAKMEPUCMUKU U3VUEHHBIX MAUUH,
npuboOpo8 u MexHU4ecKux yCmpoucme,

— 00BACHAMb  YCIOBUSI NPUMEHEHUs. Qu3U4ecKux Mooerell Npu peuleHuu
Qusuueckux 3a0au, HAxX0OUMsb AOEKEAMHYIO NPEONONCEHHOU 3a0aye U3ULeCKYO
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MoOenb, paspeuiams npoodiemy Kak HA OCHO8e UMEIOWUXC 3HAHUU, MaK U npu
NOMOWU MEMOO08 OYEHKU.

BrinmyckHHK Ha yriayOa&éHHOM YPOBHE HAYUHUTCS:

— OOBACHATh M AHAIW3UPOBATh POJIb U MECTO (PU3MKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIIBHOCTH JIFOACH;

— ONpEeNEeNsATh U IEMOHCTPUPOBATHh B3aMMOCBS3b MEXY (DU3UKON U IPYyTUMU
€CTECTBEHHBIMU HayKaMu;

— XapaKTepu3oBaThb CHCTEMHYIO CBSi3b MEXKIY OCHOBOIOJIAraloluuMu
HAyYHBIMU TMOHSATUSMU: TMPOCTPAHCTBO, BpeMs, MmaTepus (BEIIECTBO, IIOJIE),
JBUKEHUE, CUla, SHEPTUS;

— TIOHMMaTh U OOBICHATH IEJIOCTHOCTh (PU3NYECKON TEOpUH, pa3InyaTh
IpaHUllbl €€ MPUMEHUMOCTU U MECTO B PsIIy APYTUX (PU3UUECKUX TEOPHUH;

— BJIAJETh NPUEMAMHU TOCTPOECHUS TEOPETUYECKUX JTOKA3ATEIbCTB, a4 TAKKE
IIPOTHO3UPOBAHUS OCOOCHHOCTEW MPOTEKaHUsI (PU3UUECKHUX SIBJIEHUN U MPOIIECCOB
Ha OCHOBE IIOJIYYEHHBIX TEOPETUUYECKUX BBIBOJOB U 10KA3aTEIIbCTB;

— CaMOCTOSITENIBHO KOHCTPYHMPOBATh JKCIIEPUMEHTAIBHBIE YCTAHOBKH JUIS
IPOBEPKHU BBIJBUHYTHIX TMIIOTE3, PACCUUTHIBATh a0COIIOTHYIO U OTHOCUTEIBHYIO
IIOIPEIIHOCTH IPOBOJUMBIX U3MEPEHUI;

— CaMOCTOATCIIbHO INIAHWPOBATH U ITIPOBOAUTDH (1)I/I3I/I‘-IGCKI/IC OKCIICPUMCHTHI;

— pemaTh MPAKTUKO-OPUEHTUPOBAHHBIE KAUYECTBEHHBIE M  PACUETHBIC
busznyeckue 3amadd C  OMOpPOM Kak Ha W3BECTHbIE (U3UUECKUE 3aKOHBI,
3aKOHOMEPHOCTH U MOJICJIM, TaK U Ha TEKCThI C U30BITOUYHON MH(DOpMALIHE;

— OMpeneNsaTh TPAHUIIBI MPUMEHEHHS MU3YYCHHBIX (PU3MUECKUX MOJENEH Mpu
pereHn GU3NIECKUX U MEKIPEIMETHBIX 3a/a4;

— BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJATArONIUX (PU3UYECKUX
3aKOHOMEPHOCTEHN 1 3aKOHOB;

— XapaKTepu30BaTh IIOOATBHBIC MPOOJIEMBI, CTOSIINE MEPE]] YSTOBEUECTBOM:
SHEPreTHUECKHUE, CHIPHEBBIC, JKOJOTMUYSCKHE W POJb (PU3UKH B PEIICHUU ITHX
npo0em;

— MPEICTaBJIATh NMPHHIHUIBEI Pa0OTHl U XapaKTEPUCTHKH W3YyYCHHBIX MAIlluH,
IprOOPOB ¥ TEXHUYECKHUX YCTPOUCTB;

— OOBSCHATH YCIIOBUS NPUMEHEHHS (U3MUSCKUX MOJCICH TpH pPelICHUH
bu3nyecKkux 3a7ad, HAXOAHWTh aJCKBATHYIO IMPEIJIOKECHHOU 3a1aye (U3NICCKYIO
MOJiejIb, pa3periath MpodjeMy Kak Ha OCHOBE HMMEIOINMXCS 3HAHUH, TaK U IpHU
TIOMOIIM METOJIOB OLICHKH.
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BrinyckHHK Ha yriyOJIeHHOM YPOBHE HOIYYUIM 803MONHCHOCHb HAYYUMBCA!

— npoeepAamb IKCNEeEPUMERmailbHbIMU cpedcmeamu 6b106’tumble 2unomesbul,
qbopmyﬂupyﬂ yeilb UCCNIe008aHUSI HA OCHOB8E 3HAHUS OCHoeonoazarnuwux
qbu3uqe01<ux 3aKOHOM6pHOCm€ZZ U 3dKOHO6,

— ONUCHIBAMb U AHATUZUPOBAMb NOJLYYEHHYIO 6 pe3yibmame NpOo8eOeHHbIX
@usuuecKux IKCnEPUMEHmMo8 UHGOPMaYuUuro, onpeoessims eé 00CMo8ePHOCNb,

— NOHUMAmMb U OOBACHAMb CUCMEMHYIO C853b MedHCO) OCHOBONOALAOUUMU
HAYUHbIMU HOHAMUAMU. NPOCMPAHCMBO, 8peMs, mamepus (sewecmeo, noie),
08udiCeHUe, CUa, IHepusl;

— peuams IKCnepumermailbrvle, KA4eCneeHHbvle U KOJU4YeCmeEeHHble 3a0ayu
ONUMNUAOHO20 YPOGBHA CHOIHCHOCMU, UCNOJIb3YA @MSM‘I@CKU@ 3AKOHbl, A maKoce
YPABHEHUA, CEA3blearoujue d)u3ultea<ue 6eIUYUHDbL,

— QHAU3UPOBAMb 2PAHUYbL NPUMEHUMOCTU DU3UUECKUX 3aKOHO8, NOHUMAMb
eceobwuli  xapakmep  (YHOAMEHMANbHBIX  3AKOHO8 U  O02PAHUYEHHOCHIb
UCNONIb306AHUSL YACMHBIX 3AKOHO8,

— gopmynuposamov u peuwiamv HOBble 3a0ayU, BO3HUKAIOUWUE 8 X00e YUeOHO-
UCCe008amMeNbCKOU U NPOSKMHOU 0estmelbHOCU,

— YCoB8EPUEHCMBOBANTb npu60pbl U Memoowvl UCCACO0B8AHUSL 8 COOMBEMCMEBUL C
nocmaejieHHbiMuU 3610611{61.7%1/[,'

— UCNONB308AMb MEMOObl MAMEMAMUYLECKO20 MOOEIUPOSAHUS, 8 MOM HUC]Le
npocmeluiue cmamucmudeckue Memoovl 0Nl 00pabomKu - pe3yibmamos
9KCnepuUMeHmad.

PEKOMEHJIAIIUAU 11O MATEPUAJIBHO-TEXHUYECKOMY
N YYEBHO-METOINYECKOMY OBECIIEYHEHHUIO
OBPA30OBATEJBHOI'O ITPOIECCA

B cootBerctBun ¢ TpeboBanusmu PI'OC mpeamonaraercs peanuszarus
JIEATEIBHOCTHOTO TMOJIX0/Ja K TMpolieccy OOydeHHs, pa3BUTHUE Yy HIKOJbHUKOB
YMEHUN TPOBOAUTH HAOIIOIEHUS TMPHUPOIHBIX SIBJICHUH, OMUCHIBATH U 0000IIAThH
pe3ynbTaThl HAOIIOIEHNH, UCTIOIH30BAaTh U3MEPUTEIHHBIC TIPUOOPHI JJISI U3YUEHUS
(bU3MYeCKUX SBJICHUM; MPEJCTABIIATh PE3yJIbTaThl HAOMIOICHUN WU U3MEPEHUN C
MOMOIIbI0 TA0NUIl, TPapUKOB W BBISBISATH HAa 3TOH OCHOBE HMIUPHUYCCKUE
3aBUCUMOCTH; MPUMEHSTH MOJYYCHHBIE 3HAHUS ISl OOBSICHEHHS PasHOOOPa3HBIX
NPUPOJHBIX SBJIECHUM W TMPOILECCOB, IPUHUUINOB JIEMCTBUS BAKHEUIIUX
TEXHUYECKUX YCTPOMCTB, sl pemieHust puznueckux 3anad. [IpuHuunuanbHoe
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SHAYCHUC IJIA pCAJIM3allr 3TOI'0O IMOAX0/da ABJIACTCA 00eCreYeHHOCTh (bI/IBI/I‘-IeCKI/IX
KaOWHETOB COOTBCTCTBYIOIIUM O60pyI[0BaHI/ICM.

['maBHOe B oOcHameHun KaOuHeTa (U3MKH — 3TO JaboparopHoe U
JIEMOHCTPAIIIOHHOE O00OpyIOBaHWE, NPHUUEM ISl peaNn3aliy MPaKTHYECKOI
HAIpPaBJICHHOCTHU MPEMETa B COBPEMEHHBIX yCIOBUSIX H3MEPHTEIBHBIA KOMILICKC
JOJDKEH HACBIIIATHCS KOMIBIOTEPHBIMA W IU(PPOBBIMH CPEICTBAMHU H3MEPCHUS,
TaK Kak OOJBIIMHCTBO WIKOJBHUKOB TOJBKO B KaOWMHETaX (H3UKH MOTYT
O3HAKOMHUTHCSI C IPUMEHEHUEM KOMIBIOTEPHBIX TEXHOJIOTHH.

JleMoHCTpaliMoHHOE O00OpYyJOBaHUE JOHKHO OOECHeYrBaTh BO3MOXKHOCTh
HAOJIOZICHUST BCEX HU3YYaeMbIX SIBJICHHUH, BKIIOYEHHBIX B MPOTpaMMy CpeaHen
IIKOJTBI.

Hcnonb3oBanue nabopaTopHOro oOopyAoBaHUs B (OpMe TEMaTUUYECKUX
KOMIUIEKTOB IIO3BOJIIET OPraHU30BaTh BBITOJHEHUE (DPOHTATIBLHOTO HKCIEPUMEHTA
C TpPSAMBIM JOCTYIIOM Yy4YallMXcd K HUM B JIOOOH MOMEHT BPEMEHU. ITO
JOCTUTaeTCs MyTEM UX XpaHEHMs B IIKadax, pacloyioKEHHBIX BJOJIb 3aJHEH WIN
OOKOBOW CTEHbl KAaOWHETa, WM HCIOJIb30BAaHUS CIELUAIBHBIX JIA0OPATOPHBIX
CTOJIOB C BBIJIBH’KHBIMU SIITUKAMH.

Hcnonp30BaHne TEMaTUYECKUX KOMIUIEKTOB J1a00paTOPHOTO 000pYy10BaHUS 11O
MEXaHUKE, MOJIEKYJIIPHON (PU3HKE, SJIEKTPUUYECTBY U ONTUKE CIIOCOOCTBYET:

— (popMUpOBAHUIO TAKOTO BaXXHOTO OOIIEYy4eOHOrO YMEHHUSA, Kak MoJa00p
ydalmaMucs  o0OpyJOBaHMSI B COOTBETCTBMM C  II€JIbI0  MPOBENCHUS
CaMOCTOSITENTLHOTO UCCIIETOBAHUS;

— MPOBECHUIO AKCTIEPUMEHTAILHOM pabOThI Ha JIIOOOM dTare ypoKa;
— YMEHBUIEHUIO TPYJAOBBIX 3aTpaT YUUTEJIS IPU MOATOTOBKE K YPOKaM.

[Ipu n3yueHun QU3MKM Ha yriiyOJIEHHOM YPOBHE TeMaTHYeCKUe (PPOHTAIbHbBIE
KOMIUIEKTBl JIOJDKHBI OBITh JIOTIOJIHEHbI 00OPYAOBAaHHUEM, COCTaB KOTOPOTO
OTIpEENAETCS COACP)KAaHUEM IPOBOAMMBIX JIA0OPATOPHBIX U UCCIIENOBATEIBCKUX
pabor.

CuabOxenue kaOuHeTa (U3UKK DIESKTPUUECTBOM W BOJIOM JOKHO OBITh
BBITIOJIHEHO C COOJIIOJICHHEM TIpaBWJI TeXHUKH Oe3zomacHocTH. K jmabopaTopHbIM
CTOJIaM, HEMOJBI)KHO 3aKpEeIUIEHHBIM Ha TIOJy KaOWHeTa, CHelualucTaMu
NOABOAUTCS  IEpeMeHHoe  HampsbkeHne 42 B oT  muTa  KOMIUIEKTa
AIIEKTPOCHAOXKEHHUSI, MOIIHOCTh KOTOPOTI'O0 BHIOMPAETCS B 3aBUCHUMOCTH OT YHCIIA
CTOJIOB B KaOWHETE.

K neMoHCTpanMOHHOMY CTOJy OT IIUTa KOMIUIEKTa 3JIEKTPOCHAOKECHHUS
JIOJDKHO OBITH TToABEeeHO HanpsbkeHue 42 u 220 B. B Topie neMoHCTpallmOHHOTO
CTOJIa pa3Memaercs Tym0a ¢ pakoBuHOM u  kpaHoMm. Llenmbrit  psn
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ACMOHCTPAIMMOHHOT'O 060py,Z[OBaHI/I$I — KOMINJICKTHI 110 MCXAHUKE, DJICKTPUICCTBY U
OIITUKC — IIpKM MNPOBCACHHHU OIIBITOB PpacCrojararoTcs Ha KJIACCHOM JOCKE C
IIOMOIIbO MAIHUTOB, IIO3TOMY OJHO ITOJIOTHO JOCKH B KaOMHETE (bHSI/IKI/I JOJIDKHO
HMCTDH CTAJIbBHYIO ITIOBCPXHOCTD.

B xabuHeTe pu3nKu HEOOXOIUMO UMETh:

— MPOTUBONOXKAPHBIA MHBEHTAph M AaNTeuYKy C HaOOpOM MEpPEBI30YHBIX
CPEICTB U MEIUKAMEHTOB, COOTBETCTBYIOIINX TPEOOBAHUSIM;

— WHCTPYKUHUIO MO TpaBuiaM O€30MacHOCTH TpyJda g OOy4aroluxcs M
KypHaJI PETUCTPALIMK UHCTPYKTaXKa Mo MpaBuiaM 0€30MacHOCTH TPy/aa.

Ha d¢ponTanbHolt cTeHe kaOuWHeTa pa3MelaloTcs IUIakaT Cco  IIKajJou
AIIGKTPOMArHUTHBIX BOJH, Tabiuia MeHneneeBa, TaOmuIa MNPUCTABOK U
enuauni; CHU.

B 3aBUCMMOCTH OT MMEIOMIETOCS MPOEKIIMOHHOTO O0OpYIOBaHMS KaOWHET
JIOJKEH OBITh 000PY/I0BaH CUCTEMOM MOJIHOTO WJIM YaCTUYHOTO 3aTeMHeHus. [lpu
OTCYTCTBUU MHTEPAKTUBHOU IOCKH Ha CTEHE 3aKPEILISETCS dKpaH.

Kabuner ¢u3MKyd MODKEH HWMETh CIHElUAIbHYI0 CMEXHYI0 KOMHATY —
Ja00pPAHTCKYIO JIJISl XPAHEHUS IEMOHCTPAIIMOHHOTO 000PYA0BaHUS U MOJTOTOBKHU
onbiToB. Kabuuer Qusuku, KpoMe JabOpaTOPpHOTO U JIEMOHCTPAIIMOHHOTO
000pyA0BaHUs, JOHKEH ObITh IO BO3MOKHOCTH TaKe€ OCHAILEH:

— y4eOHO-METOIUYECKOW,  CHPAaBOYHO-UH(POPMALMOHHON M HAy4HO-
NOMyJSIpHOM JnHUTEepaTypod (ydueOHHMKamHu, COOpHUKAMHM 3a/ad, KypHajaMu,
PYKOBOJICTBAMHM IO TMPOBEJIECHUIO Y4EOHOr0 HKCIEPUMEHTa, MHCTPYKLMSIMHU I10
HKCIUTyaTali Y4eOHOTr0 000pYy10BaHMUs );

— KapTOTEKOW C 3alaHUSIMH TSl MHIUBHUIYAIBHOTO OOYYCHMS, OpraHU3aIiH
CaMOCTOATENBHBIX Pa0b0T 00yJarONIUXCsl, MPOBEACHUS KOHTPOJILHBIX PaboOT;

— KOMIUICKTOM TEMaTHYECKUX TaOJHII TI0 BCEM pas3jeiaM IIKOJIBHOTO Kypca
(bU3HUKY, TOPTPETAMH BBIIAIOIIUXCS (DU3UKOB;

— KOMIUJIEKTOM  TE€XHHUYECKUX CpEJCTB OOYy4YeHHUs, KOMIBIOTEPOM C
MYJIbTUMEIUNHBIM IIPOEKTOPOM U UHTEPAKTUBHOM JTOCKOM.

HpI/I HCITIOJIb30BAHUN TCXHHUUYCCKUX CPCIACTB O6y‘I€HI/I$[ CJICaAyCT YUYUTLIBATH
BPCMCHHBIC OI'paHUYCHM, HaJIaracMbI€C CaHWUTAPHBIMH IIpaBUJIaMU W HOPpMaMH

(CanlluH).
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