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Ne31» nepBo¥i kBaTMPUKAIUMOHHON KaTEropuu

PELIEH3UA

IIpoepamma umeem uemkyo CmpyKmypy: NOACHUMENbHASL 3ANUCKA, COOEPHCAHUE
npeomema, 3HAHUA U YMEHUS, KOmopvle OO0NHCHbL Npuobpecmu yuawuecs 8 xooe
U3yyeHuss npeomema, memamuyeckoe U NOYPOUHOE NIAHUPOBAHUE, KOHMPOJbHO-
usMepumebHvle Mamepuaibl No OCHOBHbIM MeMaM npeoMemd, peKoMeHOyemdas
numepamypa. B noscnumenvhoii 3anucke onpeoeieHvl yeau u 3a0ayu npeomemd.

IIpoepamma codepaicum 6ce ocHosHvie pazoenvt kKypca ¢uszuxu 6 10-11 kraccax.
B ocnosy npocpammbl nonodicen npakmuko-opueHmupo8antslil N0OX00 K Npoyeccy
00yuenusl, KOMopwblil co30aem Yclo8usl O pa3eumus UHMeNeKMYalbHO-MEOPYECKUX
CHOCOOHOCMEl YUAWUXCA.

IInanuposanue kypcoé paccuumaro na 68 yuebnvix uacos (2 uaca 6 neoenio).

Temamuueckoe u noypouHoe NIAHUPOBAHUE 6 NOJHOM 0ObeMe pPACKpvleaem
cooepoicanue mem Kypca.

Kaoicovii uz memamuueckux pazoenos npocpammvl coOOepHCUm ONMUMATbHOE
KOIUYeCmeo  NpaKmudeckux  pabom, — uymo  no3eoasem  Dopmuposamsy
UHMEILIeKMY albHble CHOCOOHOCMU 00YUAIOWUXCSA HA OOCMAMOYHO 8bICOKOM YPOBHE.

B npoecpamme onpedenenvt mpebosanus Kk yenim u 3adavam npeomema,
ompabsicaroujue ypogeHb KOMNemeHYuu Y4eHUKOS.

Ilpoepamma npeomema coomeemcmeyem mpeOOBAHUAM, NPEOBAGIAEMbIM K
padbouumM npocpammam, moxcem Ovlmv peKOMeH008aAHA Ol NPenoodasanusi QU3UKY 6
10-11-x xnaccax obweobpazoeamenvhbix YuperHcoeHul.

Peyenszenm:

yuumens uzuku MBOY «l'umnazus No3 1 » /lemuenxo I'. U./




MNOACHUTEJIBHAS 3AIIMCKA

JlaHas mporpamMma COCTaBJIEHA HA OCHOBE CIIEIYIOIINX JOKYMEHTOB:

e @epnepampHOoro 3akoHa ot 29.12.2012 N-273 &3 «0O0 ob0pa3zoBaHuHd B
Poccutickon ®@enepanium» B IEUCTBYIOIIEN PEIAKIINY;

e Ilpukaza MunucrepctBa oOpazoBanua P® ot 05.03.2004r. Nel089 «O6
YTBEPKJIeHUH (peiepaibHOr0 KOMIIOHEHTa TOoCyJapCTBEHHBIX 00pa30BaTeIbHBIX
CTaH/JapTOB HAYaJHLHOTO OOIEro, OCHOBHOIO OOIIEro M CpeaHero (MOJIHOTO)
o011ero 06pa3oBaHus» B IEHCTBYIOMICH PEIaKIIHH;

e Ilpukaza MunoOpazoBanus P® or 09.03.2004 N 1312 "OO yrBep)IeHUU
dbenepaibHOro 0a3MCHOr0 Y4eOHOro IJIaHa U MPUMEPHBIX YUYEOHBIX MIIAHOB JIJIS
oOpa3oBaTenbHBIX yupexiaeHuil Poccuiickoit ®Denepaiuu, peaM3yOMUX
porpaMMsl 00111ero ooOpa3zoBaHus" B JEMCTBYIOLIEH peqaKuy;

e [lucebma MunucrepcTtBa obpazoBanusi u Hayku Poccuiickoii ®@enepanuu oT 7
uionst 2005 roma NO3-1263; «O mnpumepHbIX MporpaMMax IO Yy4eOHBIM
npeaMeTam QpeaepasbHOro 0a3uCHOTO y4eOHOTO TUTAHA

e [IpumepHoii nporpammsl cpeaHero (IMOJHOro) o0IIero o0pa3oBaHus MO (PUMKE
JUISL CTApIIEH IIKOJIBL;

e Ha ocHoBe mnporpammbl [.f. MskumeBa s  o0HE00pa30BATEIbHBIX
YUPEKICHU;

e [lonoxenuss o paboueld mporpamMme Mo y4eOHOMY MPEAMETY, YTBEPKIECHHOIO
npukazom gupekropa Nel79-J or 30 aBrycra 2018 roga MBOVY r. Kyprana
«I'mmuazust Ne31y.

3HaueHne (U3MKU B IIKOJIBHOM OOpa30BaHUM OMPEACIAETCS  POJIBIO
(¢u3nUecKoil HayKHM B KM3HM COBPEMEHHOrO OOIIECTBA, €€ BIUSHUEM Ha TEMIIbI
pa3BUTHs Hay4YHO-TEXHUYECKOro mnporpecca. OOydeHue (u3nke BHOCUT BKJIAJ B
MOJIUTEXHUYECKYIO MOJTOTOBKY IyTEM O3HAKOMJIEHUS YYalIuXCsi C TJIaBHBIMU
HaIpaBJICHUSIMU HAYYHO-TEXHUYECKOTO Mporpecca, Pu3ndecKuMu OCHOBaMH PabOTHI
npuOOpPOB, TEXHUUECKUX YCTPOUCTB, TEXHOJIOTUYECKUX YCTAHOBOK.

B 3a1a4u 00yyenus: pusnke BXOAUT:

— pa3BUTHE MBIIUICHUS Yy4alluxcs, (QopMHpoBaHME Yy HHUX YMEHHUH
CaMOCTOSITEJILHO TpUOOpeTaTh M MPUMEHSTh 3HAHUS, HAOMI0JaTh U OOBICHATH
dbuzndeckue SBICHUS;

— OBJIQJICHUE IUKOJIbHBIMU 3HAHUSMU OO0 JKCIEPUMEHTAJIbHBIX (haKTax,
MOHATHUSX, 3aKOHAX, TEOPHUAX, METO/IaX (U3UUECKON HAYKH; O COBPEMEHHOW HAYyYHOU
KapTHHE MHpA; O MIMPOKUX BO3MOXKHOCTAX MPUMEHEHHUs (PU3MUECKHX 3aKOHOB B
TEXHUKE U TEXHOJIOTUHU;

— YCBOEHUE IIKOJbHHUKAMH HAEH €OUHCTBA CTPOCHUS MATEPUU U
HEHCUYEPIIaeMOCTH MPOLIECcCa €€ MO3HAHUS, IOHUMAaHUE POJIA MPAKTUKHU B MIO3HAHHH,
JTUATIEKTUYECKOT0, XapakTepa (PU3NUYEeCKUX SIBJICHUI 1 3aKOHOB;



— (opMupoBaHUE MO3HABATEIBHOTO HHTEPECA K (DU3UKE U TEXHUKE, Pa3BUTHE
TBOPUYECKUX CIIOCOOHOCTEH, OCO3HAHHBIX MOTHMBOB Yy4Y€HHUS; TIOJArOTOBKAa K
IPOAOKEHNIO 00pa30BaHus U CO3HATEILHOMY BBIOOpY MPOQECCHH.

[Ipu u3yueHun (U3HYECKUX TEOPHUM, MHUPOBO33PEHUECKON HHTEpIpETalun
3aKOHOB (POPMHUPYIOTCS 3HAHMSI YYAIIUXCSl O COBPEMEHHOM HAy4YHOM KapTHHE MHUpA.
BocnuTtanuio ydammxcsi Ciy>kaT CBEJIEHHUS O IEPCHEKTUBAX Pa3BUTHUS (PU3UKU U
TEXHHUKH, O pOJIM (PU3UKHU B YCKOPEHUH HAyYHO-TEXHHUUECKOI 0 Iporpecca.

Jlannast pabouasi mporpamMma, TEMAaTUYECKOTO M MOYPOYHOTO TJIAHUPOBAHUS
u3zydenus gusuku B 10 -11 o6meoOpa3zoBaTeNbHBIX KJIaccaX COCTaBJICHA Ha OCHOBE
nporpammel .51, MsxkumieBa ans obuieoOpa3oBaTeNbHbIX yupexaeHui. M3ydenue
yu4eOHOro Marepuaja IMpeArnoiaraeT HCIoJb30oBaHUE yuyeOHuka Mskumes [.4.,
byxosuer b.b., Corckmit H.H. «®wuszuka-10», Msakumes [.5., byxosnes b.b.
«Duzuka 11».

N3yuenue (pu3MKU CBSI3aHO C U3yUYEHUEM MATEMATHKU, XUMHH, OMOJIOTHH.

3HaHus Marepuaia 1o (QU3MKE AaTOMHOTO sjapa  (GopMUpPYIOTCS C
MCIIOJIb30BAaHUEM 3HAHUM O Iepuoandeckor cucreme sneMeHToB [l. M. Menneneena,
M30TOMAaX M COCTAaBe AaTOMHBIX saep (XUMHUS); O MYTaMOHHOM BO3JIECUCTBHUU
MOHU3UPYIONIeH paguaiuu (Ouomsorus).

ba3oBbIil ypoBeHb H3yueHUsT PU3MKN OPUEHTHUPOBAH Ha (POPMHUPOBAHUE OOIIICH
KyJIBTYpbI U B OOJIbIIEH CTENEHU CBSI3aH C MUPOBO33PEHUYECKUMH, BOCIIUTATEIbHBIMU
Y Pa3BUBAIOUIMMU 33aJa4aMu 00LIero o0pa3oBaHusl, 3aa4aMy COLUATTU3ALIHH.

Pabouast nporpamMma 1 NOypoOYHOE TUIAHUPOBAHUE BKJIIOYAET B C€0S1 OCHOBHbIE
Bonpockl kypca ¢usuku 10 - 11 knaccoB mpenyCMOTPEHHBIX COOTBETCTBYIOIIUMHU
paznenamu ['ocy1apcTBEHHOTO 00pa30BaTENbHOIO CTaHAAPTA MO (PUBHKE.

OcHOBHOM MaTepHall BKIIOUYEH B KaXKIbI paszen Kypca, TpedyeT riryOoKoro u
IPOYHOT'O YCBOEHUS, KOTOPOE CIIEAyeT JOOMBATHCS, HE 3arpyKasl MaMaTh ydaliuxcs
MHO’KECTBOM YacThIX (pakToOB. TakuM OCHOBHBIM MaTEpHaJiOM SIBJSIOTCS ISl BCETO
Kypca (U3MKH 3aKOHBI COXPAaHEHUsl (SHEPTUU, UMITYJIbCa, IEKTPUUECKOTO 3apsiia);

1 MEXAaHUKH — HACH OTHOCUTCIBHOCTH ABHKCHHUA, OCHOBHBIC IIOHATHA
KHMHCMATHUKH, 3aKOHBbI HBIOTOHa; JIIA MOJ'ICKy.HHpHOﬁ (1)I/IBI/IKI/I — OCHOBHBIC
ITOJIOXKCHUA MOH@KYHSIPHO-KI/IHCTI/I‘{CCKOP'I TCOpHUU, OCHOBHOC€ YPaBHCHUC

MOJIEKYJIIPHO-KUHETUYECKO  TEOPUM  MJACATBHOTO  Ta3a, [EpBbIA  3aKOH
TEPMOJMHAMUKY; JJISI DJIEKTPOJMHAMUKA — Yy4U€HHE OO0 DJIEKTPUYECKOM  TOJIe,
AJIEKTpPOHHAas Teopus, 3akoH KynoH, Oma u Amnepa, sIBJIEHHE 3JIEKTPOMAarHUTHOU
UHAYKLIHUW; ISl KBAaHTOBO (PU3MKM — KBAHTOBBIE CBOWCTBAa CE€Ta, KBAHTOBBIC
noctynarsl bopa, 3aKOH B3aMMOCBSI3M MacChl M 3HEprud. B OCHOBHON Marepuan
TaKKE€ BXOIAT BAKHEHUIIME CIECICTBUS M3 3aKOHOB M TEOPUH, UX IPAKTHUYECKOE
npumeHeHue. M3ydyenne ¢uznueckux TEOpHil, MUPOBO33pEHUECKass MHTEpIpeTalus
3aKOHOB ()OPMUPYIOT 3HAHHUS yUAIIUXCSA O COBPEMEHHON HAYYHON KapTHHE MHUpA.
W3ydyeHne MIKOIBHOTO Kypca (U3HKK JODKHO OTpaXkaTb TEOPETHKO-
MO3HABATE/IbHbIE AaCMEKThl y4yeOHOro MaTepuiia — TPaHHUIbl HPUMEHUMOCTH
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¢uznyecKux TEOpU W COOTHOILIEHUS MEXKIYy TEOPUAMU pPa3INYHOM CTeleHu
OOIIIHOCTH, POJIb OMbITA B (PU3UKE KaK UCTOYHUKA 3HAHUN U KPUTEPUS MPABUIHLHOCTH
Teopuil. BocnuTaHuio ydamuxcsi CiIyKaT CBEACHUA O NEPCIEKTUBAX pPa3BUTHUS
GU3UKY ¥ TEXHUKH, O POJIM (PU3UKU B YCKOPEHUH HAYYHO-TEXHUYECKOIO Iporpecca,
U3 UCTOPUU Pa3BUTHsI HAYKHU (MOJIEKYJISPHO-KUHETUYECKON TEOPUU, YUCHHS O TOJIAX,
B3TJISI/I0B HA MPUPOJTY CBETA U CTPOCHHUE BEILIECTBA).

HarnsgHocts mpenojaBaHuss (QU3UKA M CO3JaHUE YCIOBUN HAWIYyYIIEro
NOHMMAaHUS YYaIIUMUCS (PU3HUECKON CYITHOCTH M3y4aeMOro Marepuajia BO3MOXKHO
yepe3 MPUMEHEHUE JEMOHCTPALMOHHOTO 3KcIepuMeHTa. llepeueHb neMOHCTpalmii
HEOOXOJUMBIX JJIi OpraHU3allii HarJsigHOCTH y4eOHOro mpolecca MO KakKIOMY
paszeny ykazaH B Iporpamme. Y OOJBIIMHCTBA Y4YalllUXCsl JOMa B JIMYHOM
II0JIb30BAaHUU UMEIOT KOMIIBIOTEPHI, YTO AAET BO3MOKHOCTD PACIIUPSTH HOHATHIHYIO
0a3y 3HaHMI ydaluXcsl MO Pa3IMYHBIM pasjenaM Kypca ¢usuku. Mcrnonb3oBaHue
o0yyJaromux MporpaMm pacroyioKeHHbIX B o0pa3oBaTenbHbIX HTepHET-calTax Win
ucnonszoBanue CD — nmuckoB ¢ obOydaromumu mporpammamu («OKusas (usmkay,
«OTkpbITasgs (QuU3MKa» W Jp.) CO3AAeT YCIOBUSA 1 (POPMUPOBAHUS YMEHUU
MPOBOJUTH BUPTYAJIbHBIN (PU3UUECKUI IKCIIEPUMEHT.

B nporpamme mnpenycMOTpPEHO BBIIIOJHEHUE CEMHU JAOOPAaTOPHBIX padoT U
OJIMHHAJIIIATH KOHTPOJIbHBIX PabOT MO OCHOBHBIM pasaenam kypca ¢usuku 10 - 11
KJ1accOB. TeKyIuil KOHTPOJb YYEOHBIX JOCTHKEHUN YUYaIIUXCS PEKOMEHIYETCS
MPOBOJUTH MO JIUIAKTUYECKHM MaTepualiaM, PEKOMEHJIOBAHHBIM MHHHCTEPCTBOM
npocseniennss PO B cooTBeTcTBUM ¢ 00pa3zoBaTenbHbIM cTaHaapToM. [Ipakruueckue
3a/laHds, YKa3aHHble B IUIAHUPOBAHMM PEKOMEHAYIOTCA I (QOpMUpOBAHUS Yy
yUYaIlMXCsl YMEHUN TPUMEHSTh 3HAHUS JJI pEUIeHUs 3a/1a4, U TOATOTOBKHU yYalllUXCs
K crade 6azoBoro yposHs EI'D no dusuke.

[IpsmbiM ~ mpudToM  ykazaH  marepuan,  CPOPMYJIMPOBAHHBIA B
00pa30BaTeNbHOM CTAaHJAPTE MOAJICKAIINN 00s13aTEIIbBHOMY M3YYEHHUIO U KOHTPOJIIO
3HaHHUM ydammuxcs. B kBapaTHRIX CKOOKax yKazaH MaTepuall, chopMyITupOBaHHBIN B
oOpa3zoBaTeIbHOM CTaHAapTe (YpOBEHb OOIIEro oOpa3oBaHUsI) KOTOPBINA MOJICKHUT
U3YYEHUIO, HO HE SBIIAETCS O0S3aTeNIbHbIM JJIi KOHTPOJII UM HE BKIIOYAETCS B
TpeOOBaHMSI K YPOBHIO MOJATOTOBKHM BBIMYCKHUKOB. KypcMBOM yka3zaH Marepual
pekomenaoBaHHbI ['. S. MskumeBbiM. C Haled TOYKHA 3pEHHS] U3yUYEHUE ITOTO
MaTepuaia ABIETCS 00sS3aTeIbHBIM Il U3yYEHHUS! U KOHTPOJISI 3HAHUM y4aIuXxcs B
paMKax pelmeHus 3aJaud IOCTABJICHHOW HaMW MpU HCHOJB30BAHUM JAaHHOU
POrpaMMbl B Y4€OHOM IpoIIecce.

B nmnpouecce mnpenomaBaHus BaKHO HAayYuTb IIKOJBHUKOB IPUMEHSTH
OCHOBHBIE TIOJIO)KEHMSI HAyKH JUIsl CaMOCTOSITENIBHOTO OOBICHEHHS (PU3NYECKHUX
SBJICHUI, PE3YJIbTATOB SKCIIEPUMEHTA, IEHCTBUSI MPUOOPOB U YCTAaHOBOK. Bhienenue
OCHOBHOTO MaTepHajla B KaXJOM pasziene Kypca (U3UKH IIOMOTAeT YUHUTEIIO
OoOpaTuTh BHUMAHHUE yYaIUXCS HA T€ BOMPOCHI, KOTOPHIE OHU JOJIKHBI TTyOOKO U



IIPOYHO YCBOUTH. DUMYECKUM DKCIEPUMEHT SIBISAETCSA OPraHUYECKOM YacCThIO
HIKOJIEHOTO Kypca (PU3UKH, BaXXHBIM METOJIOM O0YUYCHHUS.

Pemienne OCHOBHBIX y4eOHO-BOCIUTATENBHBIX 3a7a4 JOCTUTAaeTCS Ha ypOKax
COUETaHWEM pa3HOOOpa3HbIX (OpM M METOJOB 00ydeHUs. bonblnoe 3HaueHue
NPUAAETCS CaMOCTOSATEIBHOM padoTe yyaluxcs: MOBTOPEHUIO M 3aKpEIJICHUIO
OCHOBHOI'O TEOPETUYECKOI0 MaTepHalia; BHIMIOJHEHUIO (DPOHTAIBHBIX Ja0OPaTOPHBIX
paboT; M3yYEHHI0O HEKOTOPBIX MPAKTUYECKUX MPUIOKEHHH (PU3UKHU, KOT/Ia TEOpHUs
BOMpOCa YK€ YCBOCHA; MPUMEHEHHMIO 3HAHMW B TMPOLIECCE pEIICHUs 3a/]ay;
00OOIICHHIO M CHUCTEMATH3AIlUN 3HAHUIA.

Crnenyet ynensith OoJibllie BHUMaHUS Ha ypoKe paboTe ydalluxcs ¢ KHUTOM:
y4E€OHUKOM, CIPaBOYHOM JUTEPATypOil, KHUTOM Il YTE€HUs, XpeCTOMAaTUEN U T. II
ITpu pabGote ¢ yuyeOHUKOM HEOOXOAMMO (OPMUPOBATH YMEHME BBIIEIATH B TEKCTE
OCHOBHOM MaTepuaj, BUJETh U NOHHMMATh JIOTUYECKUE CBSI3U BHYTPU MaTepuaa,
OOBSCHATH U3y4aeMble SIBICHUS M TPOIIECCHI.

PexomMeHngyercst mpoBeeHNE CEMHHAPOB 0000IIAIOIETO XapaKTepa, HalpuMep
0 TaKUM TeMaM: 3aKOHBI COXPaHEHHUS HMITyJhCa U DHEPTHH W MX NPHUMEHEHUE;
MPUMEHEHHE AIEKTPUIECKOTO TOKA B MPOMBIIIUICHHOCTH U CEIBCKOM XO3SIICTBE.

Pemenue ¢usnyeckux 3agad  JIOJDKHO TMPOBOJUTHCA B  ONTHMAaJIbHOM
COYETAaHMM C JAPYTMMU MeTojnaMu oOyueHus. M3-3a cokpallleHuss BpEeMEHHM Ha
u3zydyeHue (u3MKM oco0oe 3HAaueHHWE MPUOOPETAIoT 3a7auyd, B PELICHUH KOTOPBIX
UCTIONB3YEeTCSI HECKOJIBKO 3aKOHOMEpPHOCTEW; peIleHHe 3agad MPOBOJUTCS, Kak
npaBUiio, cHayana B obmem Buzae. [Ipu pemennn 3amad TpeOyrOmmX MPUMEHEHHE
HECKOJIbKMX 3aKOHOB, YYWTEJh IOKa3bIBa€T OOpas3el] peIIeHHs TakuxX 3anad u
npearaeT MOAOOHBIC 3amadyM JUIS  JOoMaimHero perneHws. [l ydammxcs
UCHBITHIBAIOIIMX 3aTPyJHEHHUE B PEIIEHUU YKa3aHHBIX 3a/ad OpraHu3yTCA
VH/IMBH1yaJIbHbIE KOHCYJIbTAIlUU.

OcHOBHOM y4eOHbIII MaTepHall JOKEH ObITh YCBOGH YUalIUMUCS Ha YpOKE.
OT10 TpebdyeT OT y4yuTeNs MOCTOSHHOTO MPOJYyMBIBAHHUS METOAMKH IPOBEICHUS
ypOKa: M3JI0KEHHE HOBOTO Marepuana B ¢opMe Oeceln WM JICKIMH, BBIIBHKCHHE
y4eOHbIX  MpoOJieM;  IIMPOKOE  MCHOJB30BAHME  YYEOHOro  3KCHEpPUMEHTa
(IeMOHCTpAIIMOHHBIE OMBITHI, (PPOHTATILHBIE Ja0OpaTOpHBbIE PabOTHI, B TOM YHUCIIE U
KpaTKOBPEMEHHbIE),  caMoCTosATeldbHass  pabora  ywamuxcs.  HeoOxomumo
COBEpIICHCTBOBATh METOJbI MOBTOPEHMSI M KOHTPOJISI 3HAHUM y4aluxcs, C TeM,
YTOOBI OCHOBHOE BPEMS YpOKa OBLJIO TMOCBAIIEHO OOBSICHEHUIO U 3aKPEIUICHUIO
HOBOTO Matepuana. HambOonee >QGEeKTHBHBIM METOJOM MPOBEPKH M KOPPEKIIUH
3HAHWM, ydaluxcsi MPU MPOBEACHUU JMATHOCTHKU BHYTPU M3y4yaeMOIo pasielna
SBJIIETCSI  MCIOJb30BAaHME KPATKOBPEMEHHBbIX (Ha 7-8 MHHYT) TECTOBBIX
TEMaTUYECKUX 3alaHuil. MTOroBble KOHTPOJIbHBbIE PAOOThI MPOBOISATCS B KOHIIE
U3YyYEHHUS COOTBETCTBYIOIIETO pa3zena. Bce 3T0 cnmocoOCTBYET peleHUI0 KI4eBOn
po6JIeMbl — MOBBIIEHUIO A((HEKTUBHOCTH YPOKa (PU3UKH.



TPEBOBAHMUSA K YPOBHIO YCBOEHUS MATEPHAJIA
YUYEBHOI'O INIPEIMETA «®U3UKA»
YYAHIUMUCA 10-X KJIACCOB

B pesynbraTe nzyueHus: GpU3NKM yUSHHK JOJDKEH

3Hamp. TIOHATHUSA: MaTepUalbHAs TOYKA, OTHOCUTEIBHOCTH MEXAHMYECKOIO
JNBW)KECHUS, MYTh, IEPEMEIICHUE, MITHOBEHHAs CKOPOCTb, YCKOPEHHE, aMIUINTYZA,
MEepPUO/, YaCTOTa KoJIeOaHUIA.

[lonsiTusA: Macca, cuia (CHia TSKECTH, CHJIa TPEHUs, CHJIa YIPYrOCTH), BEC,
HEBECOMOCTb, MMIYJbC, HWHEpIHaIbHAs CUCTEMa OTCYeTa, paboTa CHJIBIL,
MOTEHIUAJIbHAS U KUHETUYECKAsI SHEPTHUS,

3akoHbl W OpUHIUINBL: 3akoHbl HBIOTOHA, NPHUHIUI OTHOCUTEIBHOCTU
["anuiiesi, 3aKOH BCEMUPHOTO TATOTEHMS, 3aKOH ['yka, 3aBUCMMOCTH CHWJIbI TPEHHUS
CKOJIBYKEHHSI OT CWJIBI JABJIEHUs, 3A4KOH COXPAHEHHsI UMITYJIbCA, 3aKOH COXPAHECHHS U
IIPEBPAILEHUS] SJHEPTUN.

[IpakTHyeckOoe TPUMEHEHUE: JBUKEHUE HCKYCCTBEHHBIX CITYyTHHKOB IIOJ
JNEUCTBUEM CHJIBl TSKECTH, PEAKTUBHOE JBW)XXEHUE, ycTpoucTBO pakersl, KII/]
MaIllMH U MEXAHU3MOB.

IloHATHA: TEIUIOBOE [BW)KEHUE 4YACTHI; MacChl U pasMepbl MOJIEKYII,
UJcaNbHBIA Ta3; W30TEPMUYECKUM, HW30XOPHBIM, H300apHbII W aauabaTHBIN
Ipolecchl; OPOYHOBCKOE IBHUKEHHUE; TeMmreparypa (Mepa cpeaHel KMHETHYEeCKOU
HHEPruM MOJIEKYN); HACBIIICHHbIE W HEHACBHIIIEHHBIE Mapbl; BIAXHOCTh BO31YyXa;
AHU30TPOINUUA MOHOKPHUCTAIIJIOB, KPUCTAJIUIMYECKUE U aMOp(HbIE Tena; YNpyrue u
rIacTU4YecKue aedopMaIiim.

3akoHbl U (OPMYJIBI: OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKON
Teopun, ypaBHeHHe MenneneeBa — KramneiipoHa, CBsI3b MEXIy ITapameTpaMu
COCTOSIHUSA I'a3a B U30IIPOLIECCaX.

[IpakTHyeckoe TPUMEHEHHME: HCHOJIB30BAHME KPHUCTAUIOB U APYTUX
MaTepraioB
U TEXHHKE.

[lonsTusi: BHYTpeHHSsE B3Heprus, padboTa B TEPMOAWHAMUKE, KOJIUYECTBO
TEIUIOTHI. YZeJIbHas TeIIOEMKOCTh HEOOPaTUMOCTh TEIJIOBBIX MPOLIECCOB, TEIIIOBHIE
JIBUTATEIIN.

3aKoHbI U (HOPMYJIBI: TIEPBBIA 3aKOH TEPMOIUHAMUKH.

[IpakTHyeckoe mNpUMEHEHWE: TEIUIOBBIX [JBHUrarelied Ha TpPaHCIOpPTE, B
DHEPIEeTUKE
U CEIbCKOM XO3SIUCTBE; METOAbl MPOPUIAKTUKM U OOpbObI C 3arpsi3HEHUEM
OKPYXKaIOIIEN CPEIBL.



[loHATHA: 3JIEMEHTApPHBIM DJJIEKTPUYECKUU 3apsAl, JJIEKTPUYECKOE IIOJIE,
HaIpsSHKEHHOCTh,  Pa3HOCTh  NOTEHLHMAJIOB,  HANpPSDKEHHE,  AJIEKTPOEMKOCT,
JUDJIEKTPUYECKas IPOHULIAEMOCTD.

3axonsl: Kynona, coxpaneHus 3apsia.

[IpakTyeckoe MpUMEHEHHE: 3aliuTa MHOpUOOpOB U 00OPYIJOBaHHUS OT
CTaTUYECKOTO JICKTPUYECTBA.

[TonsiTus: croponnue cuisl u J/C;

3akoHsl: OMa 7151 IOJTHOM LeTH.

[IpakTruueckoe IPUMEHEHUE: AIEKTPOU3MEPUTEIIbHBIE npuoOOpPHI
MarHUTO3JEKTPUUECKON CUCTEMBI.

[loHsTHS: B37EKTPONM3, JUCCOLMALUS, PEKOMOMHALIMSA, TEPMODJIEKTPOHHAs
IMHCCHs], COOCTBEHHAss U TpPUMECHasi TMPOBOJUMOCTH IMOJYNPOBOJHUKOB, p — N -
1epexo/] B OJYyIPOBOJHUKAX.

3aKOHBI: AIEKTPOJIN3A.

[IpakTHyeckoe MpUMEHEHUE: ANEKTPOIN3a B METAJUTYPIHH U ralbBaHOTEXHHUKE,
AIIEKTPOHHO-IY4Y€BOM TpyOKH, HOJYyNPOBOAHUKOBOIO JHOJA, TEPMOPE3UCTOPA,
TpaH3UCTOPA.

yMenty: TOJB30BaThCS CEKyHAOMEpOoM. M3MepsATh M BBIUUCIATH (PU3HYECKUE
BEJIMUMHBI (BpeMsl, pacCTOSTHUE, CKOPOCTh, yCKOpeHue). YntaTh U CTpOUTH TpaduKu,
BBIPKAIOMIME 3aBUCUMOCTb KHHEMATHYECKUX BEJIMYMH OT BpPEMEHH, MpHU
PaBHOMEPHOM U PAaBHOYCKOPEHHOM JIBWXEHUSX. Pemars mpocteilmue 3agaud Ha
OIpEEeHNE CKOPOCTH, YCKOPEHHS, IyTH U MEepEeMELIEHUs] TP PaBHOYCKOPEHHOM
JNBUKEHUU, CKOPOCTM M YCKOPEHUS MNpU ABMKEHUU Tella 1O OKPYKHOCTH C
MNOCTOSTHHOW MO0 MOAYJIO CKOPOCThIO. M300pakaTth Ha uepTexe MpH pelIeHuu 3ajad
HaIIpaBJIEHUS! BEKTOPOB CKOPOCTH, YCKOpEHMs. PaccunmThiBaTh TOPMO3HOU NyTb.
OneHuBaTh U aHAU3UPOBaTh HH(pOopMarmio o TeMe «KuHemaTuka» coaepKalryrocs
B coobmenusix CMU, NuTepHeTe, HayYHO-TTOMYJISIPHBIX CTAThsIX.

N3mepsiTh U BBIYMCIATH (PU3HUECKHE BEIUYMHBI (Maccy, CHILy, *KECTKOCTb,
KOd(phULIMEHT TpeHUs, UMITYJIbC, padoTty, MomHocTh, KIIJ] MexanusmoB). UutaTh u
CTpOUTH TpaduKH, BHIPAKAIOIINE 3aBUCHUMOCTb CHJIBI YIPYTOCTH OT JAe(pOpMalUu.
Pemarp mpocreiiiye 3agaud Ha OIpeNeJeHHE MAacChl, CHIIbI, UMIYJbCa, PaOOTHI,
mormmHoctH, dHepruw, KIIJ[. M300paxkaTe Ha dYepTeke NpU PEIICHUU 3a7ad
HaIlpaBJIEHUS! BEKTOPOB YCKOPEHMS, CWIbI, WMITyJbCa Teja. PaccuMThIBATH CHIIBI,
NEUCTBYIOLIME Ha JIETYMKA, BBIBOJSAIIETO CaMoOJIET W3 NMKUPOBAaHUSA, U Ha
JNBIDKYIIMICS aBTOMOOWUIbL B BEpPXHEW TOYKE BBITYKIOTO MOCTA; OINPEIENSTh
CKOPOCTb PAKEThI, BarOHa MpU aBTOCLENKE C MCIOJIb30BAHUEM 3aKOHA COXPaHEHHMS
UMITYJIbCA, & TaKXe€ CKOPOCTh Tejla MPH CBOOOJHOM MAJEHUU C HCIOJIb30BAHUEM
3aKOHA COXPAHEHHMsS MEXaHM4YecKoW »sHeprud. OUeHHBaTh M AHAIM3UPOBATH
uHpopMaimio mo TeMe «JluHammKa» coaepxaiyiocs B coobmenusax CMU,
HNHTepHeTe, HAYYHO-TIONMYJIIPHBIX CTAThIX.
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Pemare 3amaum Ha pacyer KOJIMYECTBA BELIECTBA, MOJIIPHOW MAacChl, C
VCIIOJIb30BaHUEM OCHOBHOTO YPAaBHEHUS MOJIEKYJSIPHO-KMHETHYECKON TEOPUU I'a30B,
ypaBHeHUsT MenneneeBa — KunaliniepoHa, CBSI3M CPEIHEW KWHETHUYECKON SHEPTUU
Xa0TUYECKOTO JIBM)KCHHUSI MOJIEKYJ M TeMIepaTypbl. YuTath U CTPOUTH rpaduKu
3aBUCHUMOCTH MEXJy OCHOBHBIMH IapaMeTpaMH coCTOsiHus rasza. l[lomb3oBaTbes
MICUXPOMETPOM; ONPEACISTh SKCIEPUMEHTAIIBHO MapamMeTpbl COCTOSIHUSL rasa.
OnenuBaTh W aHaIUM3UpoOBaTh HHGPOpManui0o 1o TemMe «OCHOBBI MOJEKYJISIPHO-
KUHETUYECKOW TEOpum» cojepkairytocs B coodmenusx CMU, Mnatepuete, HaydHO-
MOITYJISIPHBIX CTATHSIX.

Pemars 3a1aun Ha IpUMEHEHHE IIEPBOrO 3aKOHA TEPMOJAMHAMMKH, HA PACUET
pabotel raza B u3ob0apHoMm mporecce, KIIJ[ temnoBeix npurarencii. Bouraucisrs,
paboTy raza ¢ moMoIUIbI0 TpaduKa 3aBUCUMOCTH AaBiICHUS OT o0bema. OlleHUBATh U
aHanu3upoBaTh MHGoOpMaIHio 10 TeMe «OCHOBBI TEPMOJUHAMUKIY COIEPKAITYIOCS
B coobmenusix CMU, MuTepHeTe, HAyYHO-IOMYJIAPHBIX CTAThIX.

Pemare 3amaum Ha 3aKOH COXpPAHEHMS OJJIEKTPUYECKOTO 3apsia M 3aKOH
Kynona; Ha NBHKEHME W PABHOBECHE 3APSKEHHBIX YACTHI] B JJIEKTPUYECKOM IIOJIE;
Ha pacueT HaMpsHKCHHOCTH, HaINpsDKeHUs, padOThl  DJIEKTPUYECKOrO  IOJIS,
anekTpoeMkocTd. OIllEHMBaTh W aHAJU3UPOBaTh HH(OpPMAIMIO 1O  TEMe
«InexTpocTaTtukay cojepxaimytocs B coobmenusx CMMU, Hutepuere, Hay4dHO-
MOITYJISIPHBIX CTATHSX.

[Ipon3BoaANTE pacyeThl dJIEKTPUUECKUX LIENENd ¢ NMpUMEHEeHuEM 3akoHa Oma
Ul yd4acTKa MW TIOJIJHOM UENH W 3aKOHOMEPHOCTEH IOCJIENOBATENbHOTO U
MapajuIeIbHOTO  COCIWHEHUS NPOBOJHHUKOB, OLIEHUBATh W  aHAJIU3UPOBATH
MH(OPMAIUIO MO TeME «3aKOHBI MOCTOSIHHOTO TOKa» COJIEPIKAIILYIOCS B COOOIIEHUSIX
CMU, NUnTepHeTe, HAyYHO-TIOMYJISIPHBIX CTaThIX.

[Tomp3oBaTbCd  MWUIMAMIIEPMETPOM,  OMMETPOM  WJIM  aBOMETPOM,
BBINIPSIMUATEJIEM 3JIEKTPUUYECKOTO TOKA.

Cobuparp  snektpudeckue nenu. M3mepsts O3JIC u  BHyTpeHHee
CONPOTHUBJIEHUE UCTOYHUKA TOKA.

Pemrars 3agaun Ha onpenesneHHe KOJWYECTBA BEIIECTBA BBIICIHUBIIETOCS MTPU
AIIEKTPOJIN3E, OLICHUBATh U aHAJIM3UPOBATH MH(OPMAIUIO MO TeMe «DJIEKTPUUECKUN
TOK B pa3IUYHBIX cpefax» coiepxamryrocss B cooOmenusx CMU, Uurtepnere,
HAaYYHO-TIOIYJISIPHBIX CTAThSX.

e1a0emao KoOMnemeHuuamu: MO3HABATEILHOM, KOMMYHUKAaTUBHOM,
nHpopmarmoHHo u peduiekcuBHOW. CHOCOOHBI pemiaTh CIEAYIOMNE >KU3HEHHO-
npaktuyeckue 3anauu: CamocTOsTENbHO MpUOOpeTaTh W MNPUMEHSTh 3HAHUSA B
Pa3IMYHBIX CUTYalMsIX, padoTaTh B IPYyIINax, apryMEHTUPOBATh U OTCTAUBATh CBOIO
TOYKY 3pEHHUS, YMETh CJIyllaTh JPYruX, M3BJIEKaTh Y4eOHYI0 HH(}OpManuio Ha
OCHOBE COMOCTaBUTEIBHOIO aHajin3a OOBEKTOB, IOJIb30BATHCA MPEAMETHBIM
yKazaTelieM DJHIUKIONEAUNH ¥ CIPaBOYHUKOB [IJIT HAXOXIEHUsS WH(OpMaIuu,
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CaMOCTOSITEJIBHO JIEUCTBOBATh B CHUTyallMd HEONPEAEIEHHOCTH IIPU PELICHUH
aKTyaJIbHBIX JJI1 HUX IPOOJIEM.

TPEBOBAHMUSA K YPOBHIO YCBOEHUSA MATEPHAJUIA
YYEBHOTI'O ITPEIMETA «®U3UKA»
YYAHIUMUCA 11-X KJIACCOB

B pesynbrate n3yueHust GU3NKN YICHHUK JTOKEH

3namp: TOHATHS: MArHUTHOE II0JI€ TOKAa, WHAYKIMS MAarHUTHOTO TIOJIA.
[IpakTryeckoe MIpUMEHEHUE: AIEKTPOU3IMEPUTEIILHBIC npuodopsI
MarHUTORJIEKTPUYECKON cucTeMbl. [IOHATHS: SJEKTpOMArHUTHAsT WHIYKIUS;, 3aKOH
AJIIEKTPOMArHUTHON WHAYKIMH; TpaBuio JIeHlla, caMOMHIYKIUS;, WHIYKTUBHOCTD,
aeKTpoMarauTHoe Tmose. [lousaTus: wHTepdepeHIms, TUPPaKIUs W IUCICPCUS
CBeTa. 3aKOHBI OTPAKEHUS W TpEIOMIIeHHs cBeTa. IlpakThueckoe NpUMEHEHHE:
MIOJTHOTO OTPaKeHUS, MHTEephepeHINH, Tu(PaKINK U TMOIIpu3auy cBeTa. [loHsaTHs:
MPUHITUI TIOCTOSTHCTBA CKOPOCTH CBETa B BaKyyMe, CBsSI3b MacChl M JHEPIHH.
[IpakTuyeckoe MIpUMEHEHUE: IPUMEPDI MPAKTUYECKOTO MPUMEHEHUS
AJIEKTPOMArHUTHBIX BOJIH HH(PPAKPACHOTO, BUAMMOIO, YJIbTPA(PHUOIETOBOTO H
PEHTI€HOBCKOTO  Juama3oHoB  4actoT. [lonstus:  doron;  dorodddexr;
KOPIYCKYJIIPHO-BOJIHOBOM ITyalli3M; siIepHas MOJETb aToMa; SIACPHBIC pPEeaKIluH,
DHEPTUS CBS3U; PAaJNOAKTUBHBIA pACIajl; IEMHAS PEaKIUs JCJICHUS;, TepMOsiIepHas
peaknus; dJeMEHTapHas 4dYacTHia, aTomHoe sapo. [loHaTus: maHeTa, 3Be3na,
Comnneunas cucTeMa, rajlakTuka, Becenennasi.

Vmems: pemiath 3aa4d Ha pacyeT XapaKTePUCTUK JBIKYIIETOCS 3apsa WM
MIPOBOJIHUKA C TOKOM B MarHWTHOM TI0JI€, OTIPEIEIISITh HAMIPABJICHUE U BEIMUUHY CUIT
Jlopennia u Awmmepa. OOBSCHATH SIBICHUE DJJIEKTPOMAarHUTHOM WHAYKIIMH |
CAaMOWHAYKIIMH, periaTh 3aJadyd Ha TPUMEHEHHE 3aKOHA JJICKTPOMArHUTHOU
WHIYKIIUW, CAMOWHAYKIHMH. M3MepsATh CWIy TOKa H HANpsHKCHHWE B  ICTSX
nepeMeHHoro Toka. Mcrmonp3oBathk TpaHchopmaTop s MpeoOpa3oBaHMsS] TOKOB H
HanpspkeHU. OnpeaensaTh HEM3BECTHBIM IapaMeTp Koyie0aTeIbHOTO KOHTYpPa, CCIH
W3BECTHBI 3HAYEHHUE JPYroro €ro mapaMeTrpa M 4YacToTa CBOOOJHBIX KOJEOaHMIA;
pacCUMTHIBATh YaCTOTY CBOOOJMHBIX KOJIeOAaHWH B KOJIEOATEIHHOM KOHTYpPE C
M3BECTHBIMH TapaMeTpamu. Pemiath 3amaud Ha mpuMeHeHHe (GopMyn:T =27+/LC

| U U, N, I
w2 gzt oy %S N Lo U zz\/R2+(a)L—i)2.
JLC V2 V2 U, N, 1 Z wC
OOBACHSTH paclpOCTPaHEHHUE JIEKTPOMATHUTHBIX BOIH. M3MepsTh MJIMHY CBETOBOM
BOJIHBI, p€IIaTb 3aJa4d Ha IMPHUMCHCHUC (I)OpMy.II, CBA3BIBAIOIIUX OJIMHY BOJIHBI C

4aCTOTOM M CKOPOCTBIO, MEPHOJ KOJeOaHUM ¢ MHMKIWYECKOM 4YacTOTOM; Ha

IPUMEHEHUE 3aKOHa MpesoMieHuss cBera. OnpenensTe TpaHULbl NPUMEHEHHUS
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3aKOHOB KJIACCMUECKOM U PENATUBUCTCKOM MexaHukd. OOBICHATH CBOMCTBA
Pa3JINYHBIX BUAOB JJEKTPOMATHUTHOTO H3JIYYEHHsI B 3aBUCHMOCTH OT €r0 JJIMHBI
BOJIHBI U 4acTOTHI. PemaTe 3a1aun Ha puMeHeHre (popmyll, CBSA3bIBAIOIINX IHEPTHUIO
U UMIyJbC (OTOHA C YACTOTOM COOTBETCTBYIOIICH CBETOBOW BOJHBI. BBIYHCIATH
KpacHyto rpaHuiyy ¢hotodddexra u s3Hepruto HoTod3IEeKTPOHOB Ha OCHOBE YpaBHEHUS
OiiHmTeitHa. Onpenenars MNPOAYKThl SJEPHBIX pEaKUUuid Ha OCHOBE 3aKOHOB
COXpPAaHEHMsS DJIEKTPUYECKOTO 3apsAa W MAacCOBOTO 4Yucia. PaccuuTeiBaTh
SHEPreTUYECKU BBIXOJ sfepHOM peakiuu. OnpenensiTh 3HAK 3apsaa Wid
HaIpaBJICHUE JIBIDKEHUS SJIEMEHTApHBIX YACTHUI[ MO MX TpekaMm Ha ¢oTrorpadusx.
OOBSICHATH CTPOECHUE COJIHEUHON CUCTEMBI, ranakTtuk, ComHua u 3Be3d. [IpumeHsaTs
3HaHUE 3aKOHOB (PM3UKHU J1JIs1 0OBSICHEHUS MPOLIECCOB MPOUCXOAIIMX BO BCEIEHHOM.
[Tonb30BaTHCS MOABUKHOM KapTOH 3BE3HOTO HeDa.

éadentb KOMNemeHuuAMu' II03HABATEILHOU, KOMMYHUKAaTUBHOW,

uH(pOpMAMOHHOW M peduiekcuBHOM. CHOCOOHBI pelaTh CIAEAYIOIHNE >KHU3HEHHO-
npaktuyeckue 3anadu: (CamocTOSATENbHO MNpUOOpeTaTh W MNPUMEHSTh 3HAHUSA B
pPa3IUYHBIX CUTYyalMsX, paboTaTh B IPyIIax, ApryMEHTUPOBATh U OTCTAUBATH CBOIO
TOYKY 3pEHHUs, YMETh CIyllaTh JPYIHMX, M3BJIEKaTh Y4YeOHYIO HH(OpManuio Ha
OCHOBE COMNOCTaBUTEJIBHOTO aHajiu3a OOBEKTOB, II0JIb30BAThCA MPEAMETHBIM
yKazarejaeM OHIUKJIONEAUN U CHPaBOYHHMKOB JUJISl HAXOXKJEHUS HHPOpMaIu,
CaMOCTOATEJIBHO JEHCTBOBAaTh B CHUTYAallMM HEONPEIEIEHHOCTH NPU PELICHUN
aKTyaJbHBIX JJI1 HUX TIPOOJIEM.

COJIEPKAHUME YYEBHOI'O ITPEJIMETA «®PU3UKA»
10 kaacec.

(68 yacos, 2 yaca B He/1eJII0)

Ddu3uKa U MeTO/IbI HAY4YHOTr0 no3HaHus. (1uac)

Uto uzyuaer ¢usuka. Guznueckue siBnenus. Habmronenust u onbit. Hayunoe
MHPOBO33PEHUE.

Kunemaruka (9 yacoB)

Mexannueckoe  ABWKEHUE, BHAbl JBHXKEHHUM, €ro  XapaKTEPUCTHUKHU.
Pasnomepnoe osuorcenue men. CxopocTb. YpasHnenue pagHomepno2o 08udiceHus.
I'pachuxu npsmonunetinozo ogudxcenus. CKopocms npu HepaBHOMEPHOM OBUNCEHUU.
IIpssMONIMHEWHOE PAaBHOYCKOPEHHOE ABWKEHME. [eudicenue men. [locmynamenvroe
osudiceHue. MamepuanvHas mouxa.

JdeMoHCcTpaUu:

1. OTHOCUTENBHOCTH ABUKEHHUSI.

2. IlpsmMonuHeHOe U KPUBOJIMHEWHOE JIBUKEHUE.

3. 3anuch paBHOMEPHOTO U PABHOYCKOPEHHOTO JABUKCHUSI.

4. [Tamenue Ten B BO3AyXe U O€3BO3IYIIHOM MpocTpaHCcTBe (TpyOku HproToHA)
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5. HampaBneHue CKOpOCTH IIPH IBHKEHHUH TeJa IO OKPY>KHOCTH.

3namye. TOHATHS: MaTepUalbHAas TOYKA, OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBIKEHUS, MYTh, NEPEMEIICHNE, MTHOBEHHAs CKOPOCTb, YCKOpPEHHE, AMIUIMTYAQ,
NEPUOJ, YacTOTa KOJICOAHUH.

Ymems: MOIB30BaTHCS CEKYHAOMEPOM. M3MepsaTh M BBIYMCIATH (DU3HUECKUE
BEJIMYMHBI (BpEMS, paCCTOSIHUE, CKOPOCTh, YCKOpEHHUE). YUTaTh U CTPOUTH rpauky,
BBIPKAIOIINE 3aBUCUMOCTh KHHEMATHYECKMX BEJIMYMH OT BpPEMEHH, MpHU
PaBHOMEPHOM M PAaBHOYCKOPEHHOM JBWXKEHUSAX. Pemars mpocreilmue 3agadyd Ha
OINpPEJENIEHHE CKOPOCTH, YCKOPEHHMS, IyTH U MEPEMENIEHUSI NIPU PABHOYCKOPEHHOM
JBWKEHUN, CKOPOCTM M YCKOPEHHS MNpPH JABWKEHUU TeJlA IO OKPYKHOCTH C
MOCTOSTHHOW MO0 MOAYJIO CKOPOCThIO. 300pakaTh Ha uepTexe MpH pPEelIeHUH 3ajad
HaIIpaBJIECHUSI BEKTOPOB CKOPOCTH, YCKOpPeHMs. PaccuumThiBaTh TOPMO3HOM IIyTh.
OueHuBaTh U aHAIU3UPOBATH HHPOpMaLHIO IO TeMe «KrnHeMaTrnKay CoAepKallyrocs
B cooOmenusix CMU, UnTepHeTe, HAyYHO-IOMYJIAPHBIX CTAThIX.

JMunamuka (14 yaco)

Bzaumooeiicmeue men 6 npupooe. Aenenue umepyuu. | 3axon Hwromona.
Huepyuanvnvie cucmemor omcuema. llonsamue cunvl — Kak mepuvl 83aumMo0eucmesls
men. || 3axkon Hotomona. 111 3akon Hetomona. llpuHnun otHocuTenbHOCTH [ amues.
Henenue msacomenus. I pasumayuonnvle cuabl. 3aKOH BCEMHPHOIO TATOTEHUS.
[lepBas kocmuyeckas CKOpocTb. Bec mena. Hesecomocmv u nepeepysku.
Hepopmayusa u cuna ynpyeocmu. 3axon [yka. Cunvl mpenus. VIMmynbCc Tena u
UMITYyJIbC CHJIBI. 3aKOH COXpaHEHUs uMIyibca. Peaxmuenoe oOsudicenue. Pabota
cwibl. MexaHuueckas SHeprusi Tena (MOTEHIMAIbHAs M KUHETHUYECKas). 3aKOH
COXpaHEHHMS U MPEBPALICHUS SHEPTUN B MEXAHUKH.

Jlabopamopnaa padoma Nel «3ydyeHune 3aKOHA COXPAHEHUS MEXaHUYECKOM
SHEPTUNY.

JdeMoHcTpanuu:

6. IlposiBneHue MHEPLMH.

7. CpaBHEHHE MaCCHhI Tell.

8. Bropoii 3akoH HeroToHa

9. Tperuii 3akoH HeroToHa

10. Bec Tena npu yCKOPEHHOM MOBEME U MaICHUN TETa.

11. HeBecoMOCTb.

12. 3aBUCUMOCTB CHJIBI YIIPYTOCTH OT BEJIMYUHBI JIepopmanuu.

13. Cuibl TpeHUS MOKOS, CKOJIbKEHUS U KaUeHUSI.

14. 3akoH coXpaHEHUs UMITYJIbCa.

15. PeakTrBHOE ABUKEHUE.

16. VI3MeHeHue sHepruu Tena Mpyu COBEPILICHUHN PaOdOTHI.

17. Ilepexoq NOTEHIHAILHON 3HEPTUU TeJIa B KHHETUYECKYIO.
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3Hamy: TOHATHUSA: Macca, cuia (Cuila TSKECTH, CUJla TPEHUS, CUJIa YIPYTOCTH),
BEC, HEBECOMOCTb, HMMIYJbC, WHEpIMAIbHAs CHCTEMa OTCYeTa, padoTa CHIIBI,
NOTEHIMAIbHAS U KUHETUYECKast SHEPTHs,

3aKOHBI M TNPUHLUINGL: 3akoHbl HpIOTOHA, NPUHIMI OTHOCHUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATOTEHMS, 3aKOH ['yka, 3aBUCHMOCTb CWJIBI TPEHUS
CKOJIB)KCHMSI OT CHJIbI JABJICHUS, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAHECHMS U
IIPEBPAILECHUS] SHEPTUN.

[IpakTHyeckoe TNpUMEHEHUE: JBUKECHUE HCKYCCTBEHHBIX CITYyTHHKOB IIOJ
JNEUCTBUEM CHJIBI TSOKECTH, PEAKTUBHOE IBWKEHHME, YCTPOMCTBO pakeTsl, KII/]
MAaIllMH U MEXAHU3MOB.

Ymemsv: w3MepATh M BBIYUCIATH (PU3UUECKHE BEIMYMHBI (MaccCy, CHITY,
KECTKOCTb, KOIPPUIMEHT TpEHUs, UMIyIbCc, padoTy, MomHocTs, KIIJI
MEXaHU3MOB,). UuTaTh M CTPOUTH TIpaUKH, BBIPAXKAIOUIHNE 3aBHUCUMOCTH CHUJIbI
ynpyroctu ot aedopmanuu. Pemate npocrteifiire 3agauu Ha ONpPEeIeHUE MacChl,
CWJIbI, UMITYJIbCa, Pa0b0ThI, MOIIHOCTH, 3Hepruu, KIIJ[. 300paxaTte Ha yepTexke npu
pelIeHnH 3aJa4 HAlpaBJICHUS BEKTOPOB YCKOPEHHMS, CWIbL, HMIIYJbCa TeENa.
PaccuntsiBaTh CHIIBI, JEHUCTBYIOIIME HA JIETYMKA, BBIBOJAIIEIO CaMOJET U3
NUKAPOBAHUS, U Ha JIBWKYILIUNCA aBTOMOOWIIb B BEpXHEW TOUKE BBITYKJIOIO MOCTA;
ONPENENATh CKOPOCTh PAKEThl, BArOHA IIPU ABTOCLIEIIKE C HCIIOJIb30BAaHUEM 3aKOHA
COXPAaHEHHUS HMITyJIbCa, a TaKXe CKOPOCTh Tela MpH CBOOOJHOM TNaJECHUU C
WCIIOJIb30BAaHUEM 3aKOHA COXPAaHEHMS MEXaHW4YecKou »sHepruu. OLeHWBaTh U
aHaIM3UPOBaTh HHPOPMALIKIO 10 TeMe «J[MHaMHKa» CoAepKallyrocsi B COOOIIEHUSIX
CMU, NnTepHeTre, HAy4YHO-NIOMYJISAPHBIX CTATHSX.

OCHOBBI MOJIEKYJISIPHO-KHHeTHYecKoi Teopuu (14 yacoB)

Crpoenue BemiectBa. Mouekyna. OCHOBHBIE TOJIOKEHUS MOJEKYJSPHO-
KMHETUYECKOW TEOPUU CTPOECHUS BEIIECTBA. DKCIEPUMEHTAIBLHOE J0KA3aTeNIbCTBO
OCHOBHBIX MOJIOKEHUN Teopuu. bpoynosckoe Odsudicenue. Macca monexyi.
Konuuecmeo eewecmsa. CTpoeHHE Ta3000pa3HbIX, XKUIKUX W TBEPABIX Tell.
NneanbHpli Ta3 B MOJICKYJISIPHO-KMHETUYECKOW Teopuu. CpeodHnee 3HaueHue
keadpama cropocmu monexkyn. OcHo8HOe YpaHeHue MONeKVIAPHO-KUHEeMUYeCKOll
meopuu. Temnepamypa u mennosoe pasnosecue. Abconromuas memnepamypa.
Temnepamypa - mepa cpeowneu KuHemuueckou sHepeuu. Hszmepenue cropocmu
monekyn. OcHosHble Makponapamempul 2a3d. YPaBHEHUE COCTOSIHUSI HJI€AJIBHOTO
ra3a. [lasoevie 3axkouvl. 3agucumocmv O0ABAEHUS HACLIWEHHO20 napa Om
memnepamypuol. Kunenue. Bnasxcrnocme 6030yxa u ee usmepenue. Kpucmannuueckue
u amopguvle mea.

JdeMoHCcTpaUu:

18. OnbITH, JOKa3bIBAIOIINE OCHOBHEIE moJIokKeHHnss MKT.

19. Mexanudeckyro MOZelib OPOYHOBCKOTO ABHXKEHUS.
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20. B3aumocBsI3b MEXIy TEMIEPaTypoil, JaBICHUEM U 00bEMOM ISl JaHHOM
MAacchl ra3a.

21. 3oTepMHUUECKUI MTPOIIECC.

22. VN300apHbIit iporiecc.

23. V30x0pHBIH MpoI1iecc.

24. CpoiicTBa HAaCBHIIIICHHBIX TTAPOB.

25. Kumnenuve Bo/ibl MpU MOHWKEHHOM JaBJICHUU.

26. YCTpONCTBO MPHUHIIMII JCHCTBHSI IICUXPOMETPA.

27. KongeHcallnoOHHBIA TUTPOMETP, BOJIOCHON TUTPOMETD.

28. Moienn KpUCTaNINYECKUX PEIIETOK.

29. Poct kpucTasmios.

3Hamy: TOHSTHS: TEIJIOBOE JIBWKEHHUE YACTHUL[; MACChl U pa3MepPbl MOJIEKYJI;
UJcaNbHBIA Ta3; W30TEPMUYECKUH, HW30XOPHBIM, H300apHbII W aauadaTHBIN
Ipolecchl; OPOYHOBCKOE IBHUKEHHUE; TeMmIeparypa (Mepa cpeaHel KMHETHYECKOU
SHEPruy MOJIEKYN); HACBIIICHHBIE W HEHACHIIIEHHBIE Mapbl; BIAXHOCTh BO31yXa;
aHU30TPOIUA MOHOKPHUCTAIJIOB, KPUCTAIUIMYECKUE M aMOp(HBbIE Tena; YNpyrue u
IIacTU4YecKue aeopmaluu.

3akoHbl U (OPMYJIBI: OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKON
Teopun, ypaBHeHHe Menneneesa — KramneiipoHa, CBsI3b MEXIy ITapameTpaMu
COCTOSIHUS T'a3a B U30ITPOIIECCAX.

[IpakTHyeckoe NPUMEHEHHME: WCIOJIB30BAHME KPHUCTAUIOB W APYIHUX
MaTepragoB
Y TEXHUKE.

Ymemys: pemiaTe 3a1a4d Ha pacyeT KOJIUYECTBA BEIIECTBA, MOJSIPHON MACCHI, C
MCIIOJIb30BaHUEM OCHOBHOTO YPAaBHEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU I'a30B,
ypaBHeHUs MenneneeBa — KiraiimepoHa, CBsI3WM CpEeIHEM KHUHETHUYECKOW SHEPTUU
Xa0TUYECKOTO JIBIKEHUS MOJEKYNl U TemrepaTypbl. UuTtath U CTpOUTh rpaduku
3aBUCHUMOCTH MEXJy OCHOBHBIMH IIapaMeTpaMH CcOCTOsiHUS rasza. [lomp3oBaTbcs
IICUXPOMETPOM; ONPEAEISATh OSKCIEPUMEHTAIBHO MapaMeTpbl COCTOSIHUS —Trasa.
OueHuBath W aHANM3UPOBaTh HMHPopManui0 1Mo TemMe «OCHOBBI MOJIEKYISPHO-
KUHETUYECKOW Teopum» cojepkairyrocs B coodmenusx CMU, UnrepHere, HayyHO-
MONYJIAPHBIX CTAThSX.

OcHOBBI TEPMOAUMHAMMKH (6 YacoB)

Buympennsa suepeus. Paboma 6 mepmoounamuke. Konuwecmeo menyomoi.
Yoenvnas mennoemxocms. llepBbiii 3akoH TepmoauHamuku. [[lopsmok u xaoc.
HeoOpaTuMOCTh  TEIJIOBBIX  IIPOIECCOB. | [IpyHUMOBL  IEUCTBUSL  TEIJIOBOTO
nsuratens. /[BC. /luzenv. KII]I TennoBbIX ABUTATENCH.

JleMoHCTpanuMm:

30. CpaBHeHUE yIETHHOMN TETIOEMKOCTH JABYX Pa3IUYHBIX KHIKOCTEH.
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31. M3MeHeHue BHYTpEHHEH SHEPTUH Tella MPH TeTUIONepe1ade U COBEPICHUN
paboTHI.

32. I3meHeHue TemMnepaTyphl BO3ayxa IIpu aauadaTHOM PaCIIUPEHUN U
C)KaTHH.

33. IlpunHiumn neicTBUS TEIJIOBOM MAIIIUHBI.

3Hamy: IOHATHS: BHYTPEHHSS SHEPTHsI, padoTa B TEPMOIUHAMHUKE, KOJTHIECTBO
TEIJIOTHI. YACIbHAS TETNIOEMKOCTh HEOOPATUMOCTh TEIJIOBBIX MPOIECCOB, TETUIOBHIE
JIBUTATEJIU.

3aKoHBI U (HOPMYJIBI: TIEPBBINA 3aKOH TEPMOTMHAMHUKH.

[IpakTyeckoe TMpUMEHEHUE: TEIUIOBBIX [BUTATENIE Ha TPaHCIOPTE, B
HSHEPIeTHKE
U CEIbCKOM XO3SUCTBE; METOJIbl MPOPUIAKTUKM U OOpbObI C 3arpsi3HEHUEM
OKPYKaIOIIEN CPEIBI.

Yumemy: pemath 3a7a4i Ha MPUMEHEHUE TEPBOr0 3aKOHA TEPMOJUHAMUKU, HA
pacueT paboThl raza B u3o0apHoM mporecce, KIIJ[ TemnoBeIX gBUTaTENEH.
Breruncnars, paboTy raza ¢ nmoMouiplo rpaguka 3aBUCUMOCTH JABJICHUS OT 00beMa.
OneHuBath W aHAIU3UPOBATh MH(MOpMaIUio o TeMe «OCHOBBI TEPMOIUHAMUKID)
coneprkariytocs B coodmenusix CMU, MHTepHeTe, HaydYHO-TIOMYJISIPHBIX CTAThsIX.

OCHOBBI YJICKTPOAUHAMHUKHU
QuekTpoctaTuka (10 yacon)

Ymo makoe onexkmpoounamurxa. Cmpoenue amoma. IIEMEHTAPHBIN
ANEKTPUYECKUN 3apsif. Dnekmpuzayus men. /lea pooa 3apsi0os. 3aKOH COXPaHECHUS
aNIeKTpuUeckoro 3apsana. Oowschenue npoyecca snekmpusayuu mei. 3axon Kynona.
Onextpuyeckoe mnone. Hanpsascennocms — snekmpuuecko2o  noas.  Ilpunyun
cynepnozuyuil noaeu. Cunogvle IuHUU IneKkmpudecko2o nons. IIpoeoonuxku u
ousnekmpuku 6 anexmpudeckom noie. llonapusayus ousnexmpuka. I[lomenyuan
9NEKMPOCMAMUYecKo20 Nnois U  pazHocmes  nomeHyuanos. Kowoencamopuol.
Ha3znauenue, ycmpoiicmeo u 610vl KOHOeHCamopos.

JdeMoHcTpanuu:

33. DnexTpu3anus T TPCHUEM.

34. B3auMoielicTBUE 3apsJIOB.

35. YCTpoiCTBO U IPUHITUTT ACHCTBUS AIEKTPOMETPa.

36. DJIeKTpUUECKOE TOJIE IBYX 3apsHKCHHBIX IIIAPUKOB.

37. DNeKTpUUECcKOe MoJie IBYX 3apsKEHHBIX TUIACTHH.

38. IIpoBOAHUKHM B DJIEKTPUUYECKOM IIOJIE.

39. JIM3JIEKTPUKH B DJIEKTPUIECKOM IT0JIE.

40. YCcTpoiicTBO KOHACHCATOPA TIOCTOSTHHOMN M IEPEMEHHON €MKOCTH.

41. 3aBUCUMOCTB JIEKTPOEMKOCTHU ILIOCKOTO KOHJEHCATOPa OT IUIONaan
IJIACTUH, PACCTOSIHUSI MEXAY HUMU U AUJIEKTPUUYECKONU MPOHUIIAEMOCTBIO CPEIbI.
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3Hamb. TOHATHS: SJIEMEHTAPHBIN SJIEKTPUUECKUIN 3apsij, DIIEKTPUUECKOE TMOJIE;
HaIpsHKEHHOCTh,  Pa3HOCTh  NOTEHIMAJIOB,  HANpPSsDKEHHE,  AJIEKTPOEMKOCTb,
JTUAJIEKTpUYECKask MPOHUIIAEMOCTb.

3akonbl: Kynona, coxpaneHus 3apsja.

[IpakTUueckoe TMpPUMEHEHHE: 3alluTa MPUOOPOB U OOOpPYAOBaHHS OT
CTaTUYECKOT'0 3JIEKTPUYECTBA.

Ymems: pemiath 3a1a4n Ha 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO 3apsia U 3aKOH
Kynona; Ha NBU)KEHHE U PABHOBECHUE 3aPSHKEHHBIX YACTHI] B DJIEKTPUUYECKOM TIOJIE;
Ha pacueT HaNpsHKCHHOCTH, HaIpsDKEHHs, padOThl  DJIEKTPUYECKOrO IO,
anekTpoeMkoctd. OIlleHMBaTh W aHaJU3MpPOBaTh HH(OpMAIKMIO 1O  TeMe
«IneKTpocTaTukay cojepxkaiytocs B coobmenusx CMU, Wntepnere, Hay4dHO-
MOMYJISIPHBIX CTAThHSIX.

3aKoHBI MOCTOSIHHOIO TOKA (8 YacoB)

OnexkTpudeckuit Tok. Cuna moka. Ycnosus, Heobxooumuvle 0jisi CYWecmeo8aHUs.
anexkmpuyeckoeo moka. 3axon Oma O0na yyacmka yenu. INeKMpuuecKdas yens.
Ilocneoosamenvuoe u napainenvHoe coeduHenue HnpoBoOHUxKos. Paboma u
MOWHOCMb  INeKMpU4ecKko2o moka. Inekmpoosuxcywas cuia. 3akon Oma 054
NOJIHOU Yenu.

Jlabopamopnaa  paooma  Ne2  «I3ydeHue  NOCHEHOBATEIBHOIO U
napajuieIbHOTO COCTMHEHUS TPOBOJHUKOB.

Jlabopamopnaa paooma Ne3 «U3mepenune 3OJIC u BHYTPEHHErO COIpPO-
TUBJICHUS] ICTOYHUKA TOKa»

JdemMoHcTpanuu:

42.Mexanuueckasi MoOJelIb IS JEMOHCTpPAllMM YCJIOBHS CYIIECTBOBAHUS
AIEKTPUUYECKOTO TOKA.

43.3axkon Oma Jj1s1 ydacTKa IeTH.

44, PacnipesieieHHe TOKOB M  HANPSKEHUH TMPU  TOCJIEIOBATCIIbBHOM U
napasuieIbHOM COCIMHEHUHU TTPOBOTHUKOB.

45.3aBHCUMOCTh HaKaJla HUTH JIAMIIOYKa OT HAMPsKEHUS U CUJIBI TOKA B HEM.

46.3aBucuMocTh cuiIbl ToKa oT DJ1C 1 TOTHOTO COMPOTHUBIICHUS IISITH.

3Hamyb: MOHATHUS: cTOpoHHUE cuiibl U DJ(C;

3axoHbl: OMa 1 ITOJTHOH 1IEIH.

[IpakTuueckoe MpUMEHEHUE: AIEKTPOU3IMEPUTEIIbHbBIE npuodopsI
MarHUTO3JIEKTPUUYECKON CUCTEMBI.

Ymems: IpOU3BOJIUTH PACUEThI JIEKTPUUECKUX IeTNeil ¢ MPUMEHEHHEM 3aKOHa
OMa myis ydyacTka M TOJIHOM I[EMM U 3aKOHOMEPHOCTEM MOCIEeI0BATENBHOTO H
MapajuieIbHOTO  COCMHEHUS MPOBOJHUKOB, OIICHUMBATH W  aHAJU3UPOBATh
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uH(GOPMAIIUIO 1O TeMe «3aKOHBI TOCTOSTHHOTO TOKa» COJIEPIKAILYIOCS B COOOIIEHUSIX
CMMU, NUnTepHeTe, HAyYHO-TIOMYJISIPHBIX CTAThSIX.

[lonp30BaTbCd  MWIIMAMIIEPMETPOM,  OMMETPOM  WJIH  aBOMETPOM,
BBIIPSIMUTENIEM 3JIEKTPUYECKOTO TOKA.

Cobupate  snextpuueckue uenu. Mimepsate OJAC u  BHyTpeHHee
COIPOTUBJICHUE UCTOYHUKA TOKA.

DJIeKTpUYecKHii TOK B pa3JIMYHbIX cpeaax (6 yacos)
Onexmpuueckas — npo8OOUMOCMb  PA3IUYHLIX — Gewecms.  3a8UCUMOCTb
conpomuenenuss ~ npogooHuxa — om  memnepamypwvl.  CeepxnpoeoouUMocme.
Dnekmpuueckuti. mox 6 noaynposooHuxax. IlIpumenenue nonynpoBoOHUKOBbIX
npubopos. Onekmpuueckuii. MoK 6 eaKyyme. ONeKMpOHHO-TyYesas mpyoKa.
Onekmpuueckuti. MoK 8  HCUOKOCMAX.  DJeKmpuueckuii. MoK 8  2d3ax.
Hecamocmosimenvhwiii u camocmosimenvHulli pazpaosl. Ilnazva.
JleMoHCTpaLUM:

47.3aBUCUMOCTb  CONPOTHUBJICHUE  METALNIMYECKOIO  IMPOBOJHHUKA  OT
TEMIIepaTyphl.

48. 3aBUCUMOCTh CONPOTUBIICHUS TOJYIPOBOJHUKOB OT  TEMIEPATypbl H
OCBEIICHHOCTH.

49, JleticTBHe TepMHUCTOPA U (POTOPE3UCTOPA.

50. OmgHOCTOPOHHSIS EKTPONPOBOTHOCTD MOTYIIPOBOIHUKOBOTO THO/A.

51. 3aBHCHUMOCTb CHJIBI TOKA B MOJYIPOBOJHUKOBOM JTUOJIE€ OT HAIPSIKEHHUS.

52. YcTpoHCTBO U MIPUHIINI ACHCTBHS SJEKTPOHHO-TTy4eBOI TPYOKH.

53. CpaBHEHHE AIIEKTPOTPOBOTHOCTH BOJIBI I PACTBOPA COJIHM MU KUCIIOTHI.

54. DnexTponus cynbdaTta MEIH.

55. Monu3zanus rasza npu ero HarpeBaHHUHU.

56. HecamocToATenbHBIN pa3psi.

57. UckpoBoii pa3psi.

58. CaMocCTOSITeNIbHBIN pa3psi/ B razax Mpu NOHUKEHHOM JaBJICHUH.

3namo: TIOHSITHUSL: 3JIEKTPOJIN3, JIMCCOLIMAIINS, peKoMOUHAIHA,
TEPMODJIEKTPOHHASI DMHCCHS, COOCTBEHHAs U MprUMeECHast MIPOBOJIUMOCTD
MOJIYIIPOBOJHUKOB, p — N - MEPEX0/ B MOJIYIPOBOIHUKAX.

3aKOHBI: JICKTPOJIU3A.

[TpakTHyeckoe NMpUMEHEHUE: PIEKTPOIN3a B METAILTYPTUU U TaIbBAHOTEXHHKE,
ANIEKTPOHHO-IYYEBOM TPYOKH, TMOJYNPOBOJHUKOBOIO MO, TEPMOPEIUCTOPA,
TPaH3UCTOPA.

Yumems: pemiath 3aJadyd  HAa  ONPEACJICHHWE  KOJUYECTBA  BEIIECTBA
BBIJICIUBIIIETOCS TIPHU DJIEKTPOJIM3E, OIICHUBATh M aHAIM3UPOBATh MHGOPMAIHIO TIO
TeMe «DJEKTPUYECKUNA TOK B PA3IMYHBIX CpPEAax» CONEPIKAIIYIOCS B COOOIICHUSIX
CMMU, NUHTepHeTe, HAyYHO-NOMYJISIPHBIX CTAThSIX.
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11 kaacc
(68 yacos, 2 4yaca B HeJ1eJI10)

OCHOBBI YJIEKTPOAMHAMUKH (TIPOJOJIKEHHE).
MaruutHoe noJie (5 4acos).
Bzaumooeiicmeue moxos. MarautHoe none Toka. Maenumnas unoykyus. Cuna
Amnepa. Cuna Jlopenya.
JleMOHCTpaUMH:
1.BzaumopeiicTBre napaJieIbHbIX TOKOB.
2.JleiicTBME MAarHUTHOTO TTOJIS Ha TOK.
3.YCTpoICTBO U IeCTBHE aMIIEpMETPa U BOJIBTMETPA.
4. Y CTpONCTBO U IEUCTBUE TPOMKOTOBOPHUTEIIA.
5.OTKIJIOHEHHE JIEKTPOHHOTO JIydYKa MAarHUTHBIM TOJIEM.

3Hamb: TOHATHUS: MATHUTHOE T0JI€ TOKA, MHAYKIUS MAarHUTHOTO TOJIS.
[IpakTuueckoe MIPUMEHECHUE: AIEKTPOUZMEPUTEBHBIC pUOOPHI
MAarHUTO3JIEKTPUUECKON CUCTEMBI.
Yumemy: pemiats 3ajlaud Ha pacueT XapaKTEPUCTHUK JBHXKYIIEroCs 3apsia WIH
MPOBOJHUKA C TOKOM B MarHUTHOM MOJI€, ONPEAEIISATh HAITPABICHUE U BEIUUUHY CUJI
Jlopenua u Amnepa,

JJIeKTPOMATHUTHAS UHAYKUUSA (7 4acoB)

SIBneHHE DNEKTPOMAarHUTHOW WHAYKUMH. Macnumnoii nomok. 3aKoH
anexmpomachumuou unoykyuu. Ilpasuno Jlenya. Camounoyxkyus. UnOyKmusHocme.
B3anMoCBs3b 3EKTPUYECKOTO U MAarHUTHOT'O TOJICH. DJIEKTPOMAarHUTHOE TI0JI€.

Jlabopamopnaa padoma Nel: VI3ydyeHue 31€KTPOMAarHUTHON UHIYKIIHH.

JdeMoHcTpanum:

6. DyeKkTpoMarHuTHasE UHIYKITHUS.

7. IlpaBuno JleHna.

8. 3aBucumocts IJIC HMHAYKIIMM OT CKOPOCTH HW3MEHEHHS MarHUTHOTO
MOTOKa.

9. CamouHIyKIHSI.

10. 3aBucumocts DJIC caMOMHAYKIIMHM OT CKOPOCTH U3MEHEHHS CHJIbI 1NN
U OT UHAYKTUB-HOCTH MPOBOJIHUKA.

3uamo: TIOHATUS: QJIICKTPOMAarduTHass HHAYKOUA; 3aKOH BJICKTpOMaFHHTHOﬁ

WHAYKIOWH; IIPpaBUIIO HeHua, CaMOMHAYKIUA; HUHAYKTHBHOCTb, 3JICKTPOMAIHUTHOC
ITOJIC.
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Ymemyb: OOBIACHATH SIBJICHHUE SJCKTPOMArHUTHOM MHIYKIUU U CAMOUHIYKIIHH,
pemaTte 3a4a4d  HAa IPUMEHEHME 3aKOHA JJIEKTPOMAarHWTHOM  WMHIYKIIUH,
CaMOMHIYKIIHH.

DJIeKTPOMATHUTHBIE KoJie0aHus 1 BOJIHBI (10 yacoB)

Ce0600muble KONeOanus 6 KolebamenvHom konmype. Ilepuoo c60600HbIX
anekmpudeckux Koaebauuu. I[lepemennviii snexmpuueckuii mok. I enepuposanue
anekmpuueckol 3Hepeuu. Tpancghopmamop. Ilepedaua snexkmpuueckou dHepeUl.
OnexkTpoMarHuTHbIE BOJIHBL. Cgoticmea s1eKmpomMazHumuslx 60aH. Ilpunyunsvi
paoduocesazu. Tenesudenue.

JeMoHcTpanuu:

11. CBoOoaHble  DJIEKTPOMAarHUTHBIE  KOJICOAHUS  HU3KOW  YacTOThl B
K0J1e0aTEeIbHOM KOHTYDE.

12. 3aBUCUMOCTh YacCTOTHI CBOOOJHBIX DSJICKTPOMArHUTHBIX KOJEOAHUW OT
ANEKTPOEMKOCTH Y MHAYKTUBHOCTH KOHTYpa.

13. HezaTtyxatomie SJEKTPOMarHuTHbIE KojeOaHusT B TeHepaTtope Ha
TPaH3UCTOPE.

14. Tlony4yeHue NEpPeMEHHOT0 TOKa MPHU BPAIllEHUH BUTKAa B MATHUTHOM TIOJIE.

15. YcTpolicTBO W NpUHIMI JEHCTBUSI Te€HEpaTopa MEPEeMEHHOro ToKa (Ha
MOJICTIN).

16. OcuuiorpaMMbl TIEPEMEHHOIO TOKa

17. YcTpolcTBO M MPUHIMT AEUCTBUS TpaHCPopMaTopa

18. Ilepenaua  SJEKTPUYECKON DHEPTMM Ha  PACCTOSHHE C  MOIIBIO
MOHM>KAIOIIETO ¥ MOBBILIAIOLIETO TpaHchopmaropa.

19. DnexkTpruueckuii pe3oHaHc.

20. MznyyeHue u nprem 3JIeKTPOMArHUTHBIX BOJIH.

21. OtpaxkeHue IEKTPOMArHUTHBIX BOJTH.

22. TlpenomiieHHE 3IEKTPOMArHUTHBIX BOJIH.

23. Unrepdepenuus u qudpakius 3J€KTPOMArHUTHBIX BOJIH.

24. Tlonspu3zauus 3J€KTPOMArHUTHBIX BOJIH.

25. Monynauus W JETEeKTUPOBAHUE BBICOKOYACTOTHBIX JJIEKTPOMArHUTHBIX
KOJIeOaHMIA.

3namb: TIOHATHUS: CBOOOJIHBIE M BBIHYXICHHBIE KOJeOaHUs; KoJieOaTelbHBIH
KOHTYp; TI€PEMEHHBbI TOK; pE30HAHC, »JJEKTPOMarHUTHas BOJIHA, CBOWCTBa
3IIEKTPOMArHUTHBIX BOJIH.

[IpakTHyeckoe TpUMEHEHHE: TEHEepaTop IEePEeMEHHOro TOKa, CcXema
panuorteneOHHOHN CBsI3M, TEIEBUICHHE.

Ymems: V3MepsATh CUTy TOKa M HAIpsDKEHUE B IEMSIX MEPEMEHHOTO TOKa.
Hcnons3oBath Tpancopmarop s npeoOpa3oBaHUS TOKOB U HANPSKEHUI.
OmnpenensTb HEU3BECTHBIM MapaMmeTp KoaeOaTeNbHOr0 KOHTYpa, €CJIA H3BECTHBI
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3Ha4YeHHE JPYroro ero rnapameTpa M 4acToTa CBOOOJTHBIX KOJI€OaHHi; pacCUUTHIBATD
YacTOTy CBOOOJHBIX KOJIEOAHMH B KOJIEOATEIbHOM KOHTYPE C HW3BECTHBIMH

napaMmeTpaMu. Pemate 3amaun Ha npumeHeHue Gopmyn:T =2zVLC, o= L,
VJLC
| U
l=—2 U=—2,
V2 J2
U N |
k=—t=—"1=2 |= !, Z= \/RZ + (oL —i)2 . OOBSICHATH  pacHpOCTpPaHEHUE
U, N, I Z oC

SJICKTPOMArHUTHBIX BOJIH.

Onruka (15 yacos)
CBeToBbIE BOJIHBI. (9 4acoB)

Ckopocmb ceema u memoovl ee uMepeHus. 3aKoHbl — OmpaxMceHus u
npenomaenus ceéema. BOIHOBBIE CBOWMCTBA CBETa: oducnepcus, uHmepghepeHyus
ceema, ougpaxyusi ceema. Koeepenmnocmo. I[lonepeunocmsv c6emosvix GOJIH.
Tonapusayus ceema.

Jlabopamopnaa padoma Ne2: VI3mepeHue mokazaTens MPeIOMIICHUS CTEKIIA.

Jlabopamopnaa padooma Ne3: VI3mepeHue IJIMHBI CBETOBOW BOJIHBI.

JleMoHCTpALUH:

26. 3aKOHBI IPETOMJICHHSI CHETa.

27. IlonHOE OTpakeHUE.

28. CseToBO/.

29. Ilonyuenue naTEpHEPEHIIMOHHBIX TOJIOC.

30. Iudpaknus cBeTa Ha TOHKOW HUTH.

31. Iudpakmus cBeTa Ha Y3KOH IICIH.

32. PaznokeHue cBeTa B CIEKTP ¢ TOMOIIbIO TU(DPAKINOHHON PEIIETKH.

33. Iomsipu3anus cBeTa MOJISIPOHIaAMHU.

34.1IpuMeHeHrne TOJSIPOUIOB I WM3YUYCHUS MEXaHWYECKUX HAMNpPSHKCHWHA B
JeTalsax KOHCTPYKIIUH.
3namy: noHsATUA: UHTEphEpEHIUS, TUPPAKITUSI U JUCTIEPCUSI CBETA.

3aKOHBI OTPAKCHUS U TTPEIIOMIICHUS CBETA,

[IpakTHueckoe TNPUMEHEHHWE: TIOJHOTO  OTPaKCHHS, HHTep(epeHINH,
TudpakiMK U MOJSPU3aLUU CBETA.

Ymembs: u3MepsTh NIUHY CBETOBOW BOJIHBI, PEIIATh 3a/1adyd HA MPUMEHEHUE
dbopMyI1, CBA3BIBAIONIUX JUTMHY BOJHBI C YACTOTOW M CKOPOCTHIO, IEPUO]T KOJIeOaHUN
C IUKIMYECKON YacTOTOM; Ha MPUMEHEHNE 3aKOHA TIPEIIOMIICHHSI CBETA.

JJIeMeHThI TEOPUU OTHOCUTEJIBHOCTH. (3 yaca)
[Toctynatel  TE€OpUM  OTHOCUTENBHOCTH. [IpMHIMI ~ OTHOCUTEIBHOCTH
OitHirTeHa. [TocToaHCTBO ckopocTH cBeTa. [IpocTpaHCcTBO M BpeMsl B ClieMaIbHOM
TEOPUU OTHOCUTENBHOCTH. PenstuBucTcKas AuHaMuka. CBsi3b MaccChl C SHEPTHUEM.
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3uams: TTOHATHS: IMPHUHOUIT IMOCTOAHCTBA CKOPOCTH CBCTA B BAKYYMC, CBA3b
MacCChbl 1 SHCPI'HUH.

Yumemo: OIIPpCACIIATL TI'paHUIbI IIPUMCHCHHUSA 3aKOHOB KJACCUYECKOU M
pCJISITPIBPICTCKOP'I MCXaHHKH.

N3ay4yeHnus u cnekTpsl. (3 yaca)

Pasnuynble BUABI DJIEKTPOMATHUTHBIX M3IYYCHHMH W UX MPaKTUYECKOE
NPUMEHEHHUE: CBolcmea U HpUMeHeHUue UH@PAKPACHBIX, VIbMPAapuoiemossvix u
penmeeno8ckux usayuenuu. [llkana s1ekmpomacHumubIX u3nyyeHull.

JleMoHCcTpAUMN:

35. HeBuaumble n3nmyyeHus B CIEKTPE HArpeToro Teja.

36. CBoiicTBa HH(DPAKPACHOTO U3ITYUCHHUS.

37. CoiicTBa ynpTpadHOIETOBOTO U3TYUCHHUS.

38. Illkana »IeKTpOMAarHUTHBIX H3Ty4eHH (TabmauIa).

39. 3aBUCHUMOCTH TUIOTHOCTH TIOTOKA U3TYYCHHS OT PACCTOSIHHSI IO TOYEYHOTO
UCTOYHHKA.

3Hamy: TPAKTHYECKOE MPUMEHEHUE: MPUMEPBI MPAKTUYECKOIO MPUMEHEHUS
AIIEKTPOMAarHUTHBIX BOJIH HH(QPAKpacHOro, BUIUMOTO, YJIbTPapuOJETOBOIO U
PEHTTEHOBCKOT'O INANa30HOB YacTOT.

Yumems: OOBSCHATH CBOMCTBAa pa3IMYHBIX BUAOB 3JIEKTPOMATHUTHOTO
U3JTy4YEHHs] B 3aBUCUMOCTHU OT €r0 JJIMHBI BOJHBI U YAaCTOTHI.

KBanroBasi pusuxa (17 yacon)

[Tunoteza Ilnanka o kBaHTax.] Dotodadpdexr. Vpasuenue ODiinwmetina ons
domosghgpexma. dortonnl. [['umore3a ne bpoiyis 0 BOTHOBBIX CBOMCTBAX YacCTHII.
KopnyckynsipHO-BOJIHOBOM IyaJIA3M. CooTHouieHue HEONPEAEIIEHHOCTH
['eitzenbepra. |

Cmpoenue amoma. Onwvimwul Pezepgopoa. KsantoBble mnoctynatel bopa.
Hcnyckanue u no2nowenue ceema amomom. Jlazepsl.

[Monenu CTpoeHUS AaTOMHOTO SApa: NPOMOHHO-HEUMPOHHAS MOOeb
cmpoenusi amomuozo s0pa.] SAnepubie cwibl. JlepekT Macchl M SHEPrHsl CBS3H
HYKJIIOHOB B sjpe. SnepHas sHepretrka. BnusiHME MOHM3MPYIOLIEH pagualnvu Ha
JKUBbIE OpraHu3Mbl. [J/lo3a W3dydeHHs, 3aKOH pPaJUOAKTUBHOTO pacmaga U ero
CTaTUCTUYECKUU XapakTep. DJIEMEHTApHBbIE YaCTHUIIbL: Yacmuyvbl U aHMU4ACmuybsl.
dyHIaMEHTAIbHbIE B3aUMOICUCTBYS |

3Hauenue Quzuxu 011 00vbACHEHUS MUPA U PA3BUMUL NPOUIBOOUMETIbHBIX CUL
oowecmsa. Eounas gusuveckas kapmuua mupa.

Jlabopamopnasa padoma Ne4: «I3ydeHne TpeKOB 3apsiKEHHBIX YaCTUID).

JleMOHCTpaAUH:
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40. ®dotosnexkTpudeckuii 3pPexT Ha yCTAaHOBKE C IMHKOBOM IJIATHHOM.

41. 3akonsl BHenTHETO (hoTodddekTa.

42. YCTpONCTBO U IEWCTBHE MOTYNPOBOIHUKOBOTO U BAKYyMHOTO
(hOTORIEMEHTOB.

43. YcTpoiicTBO U AeiicTBHe doTopesie Ha (OTOATEMEHTE.

44, Monens onbiTa Pezepdopna.

45. HabmoieHne TpekoB B kKamepe BunbcoHa.

46. YcTpOoHCTBO U JEHCTBUE CUETYNKA MOHU3UPYIOIIUX YACTHII.

3namo: Iousarus: GotoH; hoTOodDPEKT; KOPIYCKYIIPHO-BOJIHOBON IyaTn3M;
sJIepHasl MOJENb aTOMa; ICPHbIE PEAaKLUU, SHEPTH CBA3H; PAAUOAKTUBHBIN pacnasn;
LIEITHasl peaKlys ACJICHNs; TEPMOsIEpHas peaklys; 3JIEMEHTapHasl YaCTULIA, aTOMHOE
AIPO.

3akonbl hoTordPexrta: moctynaTel bopi 3aKOH paIOaKTUBHOIO paciaja.

[IpakTHyeckoe  TPUMEHEHHME:  YCTPOMCTBO WM NPUHLUIT  JCHCTBUSA
(doTO3EMEHTA; TPUMEPHI TEXHUYECKOTO - UCIIOIb30BaHUs (POTORIEMEHTOB; PUHLIUIIL
CHEKTPAJIbHOIO aHaJIN3a; MPUMEPbl MPAKTHUYECKUX IMPUMEHEHH CHEKTPaJIbHOIO
aHaJIM3a; yCTPOMCTBO U MPUHIHNII JEHCTBHS SIIEPHOTO PEAKTOPA.

Vmemy: Pemath 3a1aun Ha NMpUMEHEHHE (OPMYJ, CBA3BIBAIOLIUX YHEPTHIO U
UMITYJIbC ()OTOHA C YaCTOTOM COOTBETCTBYIOIIEH CBETOBOW BOJIHBI. BBIYMCISTH
KpacHyIo rpanuny gotosaddekra u sHepruto GoToIICKTPOHOB HA OCHOBE YpaBHEHUS
OunHmrenHa. OnpenensaTe NPOAYKTHl SACPHBIX PEAKIHM HAa OCHOBE 3aKOHOB
COXpaHEeHUs AIEKTPUYECKOTO 3apsnia U MacCOBOTO yuca.
PaccunTtsiBaTh SHEPreTUYECKHUM BBIXOJ AAepHON peakuuu. OnpenensaTs 3HaK 3apsaa
WIN HaIlpaBJICHUE JABMXKEHHUS AJIEMEHTAapHbBIX YaCTHIL 110 UX TpeKaM Ha (oTorpadusx.

Crtpoenue BceesienHoii (7 yacoB)

Cmpoenue conneunou cucmemwvl. Cucmema «3emnsa — Jlynay. Obwue ceedenus
o Connye (8uO0 6 meneckon, 6pawjeHue, pasmepvl, Maccd, CEemuUMOCmy,
memnepamypa CoIHYa U COCMOsAHUEe Gewecmsed 6 HeM, XUMUYEeCKUl cocmas).
HUcmounuku snepeuu u enympenunee cmpoenue Connya. Quzuueckas npupooa 36e30.
Hawa T'anakmuxa (cocmas, cmpoernue, Osudicenue 36e30 6 I[anakmuke u ee
spawenue). Ilpoucxoarcoenue u 260110YUs 2aTAKMUK U 36€30.

JleMoHCTpALIUMN:

47. Mopenb COJTHEYHON CUCTEMBL.

48. Temnypui.

49. TlogBurKHAs KapTa 3BE3/IHOTO Heba.

3uame: TIOHATHS: TUIaHETa, 3Be3na, CoJIHEYHas CHUCTEeMa, TajaKTHKa,
Bcenennas.
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[IpakTueckoe  mNpuUMEHEHUE  3aKOHOB  (U3HKK Uil ONpEIENICHHUs
XapaKTEPUCTHK IJIAHET U 3BE3/.

Ymems: OOBSACHATH CTPOEHHE COJIHEYHOM cHUCTeMbl, ranakTuk, ConHuma u
3Be3d. llpuMeHsATH 3HaHME 3aKOHOB (U3MKU Ui  OOBSICHEHMs IPOIIECCOB
IPOUCXOASAIINX BO BceleHHOM. [10ap30BaThCsl MOABUAKHON KapTOW 3BE3AHOTO HEOA.

IHoBTOpenue. (7 yacoB)

YUYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE
YUYEBHOT'O NPEIMETA «®U3UKA»

10 KJIACC
Ne B ToMm yucie
Komnuec
n/n 1abopaTo | KOHTPOJIb
Tema TBO | YPOK
pHBIC HBIC
4acoB u
3aHATHS | pPabOThI
1. | Beeneuue 1 1
2. | Kunemaruka 9 8 1
3. | Iunamuka 7 7
4. | 3aKOHBI COXPAHEHHUS B MEXAHHUKE 7 7 1 1
5. OcHOBBI ) MOJIEKYJISIPHO- 15 14 1
KUHETUYECKOU TeOPHH
6. | OCHOBBI TEPMOJAMHAMUKU 6 5 1
7. | Dnekrpocratuka 9 8 1
8. | 3aKOHBI MOCTOSIHHOTO TOKA 8 5 2 1
9 DIIEKTPUYECKHI TOK B 6 6
" | pasnU4HBIX cpeaax

10. | Uroro 68 59 3 6
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11 KJIACC

Ne Komid B ToMm uncie
Jaboparo
n/ Tema €CTBO | YPOK e [COHTPOMBH
I 4acoB U P pI€ pabOThI
paboTHhI

1. | MaraurtHoe 11071¢ 5 5

2. | DneKTpoMarHuTHasT WHIYKIHS 7 5 1 1

3. DJIeKTPOMarHUTHBIC KOJIeOaHus 1 10 10
BOJIHBI

4. | OnTuka 15 12 2 1

5. | KBanroBas ¢usuka 17 14 1 2

6. | Ctpoenue Bceenennoit. 7 7

7. | IloBTOpenue. 7 6 1
Bcero wacos 68 59 4 5

INEPEYEHD JIUTEPATYPBI
1. T'omoronoB K.K., Kecamamner M.®., Kecamamnelr ®.II. u nap. ToikoBbrit

CJIOBaph MIKOJbHUKA T0 (Gu3uKe: Yued. mocodue sl CpeIHel MIKOJbI / Mo
obomeit pea. K. K. 'omoronoBa.- cepusi «YueOHuKH 1751 By30B. CrienpasibHast

muteparypa». - CII6.: n3n-so «CnenuanbHas IuTeparypa», u3a-Bo «Jlaney», 19
- 384 c.

. Enuebli rocynapcTBeHHbIN dKk3aMeH: Pu3nka: TecTtoBble 3a1aHus IS MOAT. K

Enunomy roc. sxzameny: 10-11 xn. / H.H. Tynskubaera, A.D. Ilymikapes,
M.A. pankun, [{.B. KnumentbeB — M.: [Ipocsemenne, 2004.-254 c.

Enunbiii rocymapcTBeHHbIN dk3ameH: Pusuka: OnTuManbHbIA OaHK 3aJaHui
st moarotoBku yuammxes / I'.I'.Huxudopos, B.A.Opnos, H.K. Xannanos. —
M.: «MlaTennekt uentp»,2012. 224 c.

N3Bo3unkoB B.A., Cnyukuit A.M. Pemenue 3a1a4 o ¢pusuke Ha KOMIBIOTEPE:
KH. nisa yuurens. - M.: [Ipocsemienue, 1999. - 256 c.

Kabapnun O.®D., Opnos B.A. 3aganust 1jis UTOrOBOTO KOHTPOJISI 3HAHUH 110
¢dbusuke.- M. [Ipoceemenue, 2004

HuTepakTuBHOE 000pYI0BAaHNE U MHTEPHET-pECypchl B mikose dusnka. 7 — 11
ki1.: [TocoOue mis yuuteneii oomeoopazoBaTenbubix mkoi / JI. A. KamupuH,
E. I'. Kamaun. — M.: IIpocBenienue-peruon, 2011. — 264 c. — ( Cepus «
CoBpeMeHHbIe 00pa30BaTEIbHbIE TEXHOIOTUH »).

. MockaneB A.H., Hukynoga I'.A.®u3uka. roroBumcs k EI'D — M. Jlpoda, 2009,

318 c..
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8. OpnoB B.A.lllkonbHbIil kypc Qu3uku: TecTsl U 3amanus — M. llkoma-mpecc
1996

9. Coopnuk 3amau o ¢usuke: ;s 10-11 k. obuodpazosar. yupesxeanuii / Cocr.
I''H CremanoBa - 9-e¢ uzn. M.: [Ipocsemenne, 2009. - 288 c.

10.®Du3uka B MIKOJIe — HAYYHO-MeToAn4YecKuit sxypHan -.IlIkonpHas mpecca

11.®ponTaneHble JabopaTopHble paboThl Mo ¢uinke B 7-11 Kimaccax
o0meoOpa3zoBaTeibHbIX yupexkaeHusx: Ku. ana yuurens / B.A. Bypos, F0.1.
JHuk, b.C. 3Bopeikun u ap.; mox pea. B.A. byposa, I'.I'. Hukudoposa. - M.:
[Ipocsemenue: Yued, ut., 1996. - 368 c.

JlutepaTypa 1 00y4arOmmuxcst

1. WuTepaktuBHOE 000pYI0BAaHUE U UHTEPHET-pECypchl B mikose dusnka. 7 — 11
kI1.: [TocoGue s yuureneit oo6mieodpazoBaTenbHbix mkou / JI. A. Kamupus,
E. T'. KBamnun. — M.: [IpocBemenne-peruon, 2011. — 264 ¢. — ( Cepus «
CoBpeMeHHbIE 00pa30BaTEIbHBIE TEXHOJIOTHH »).

2. MockaneB A.H., Hukynora I'.A.®u3nka. roroBumcs k EI'D — M. JIpoda, 2009,
318 c.. ®wusuka. CmpaBouHoe pyKOBOACTBO: Jlis mocTymawmux B
By3bl. SBopckuii b.M., Cene3nes 10.A. (2004, 592c¢.)

3. ®wuszuka. 3amauynuk. 10-11 xi.: Tlocobue mis obmeoOpa3zoBar. yupekaeHU /
PeivkeBua A. I1. - 8-e u3n., crepeotnn. - M.: JIpoda, 2009. - 192 c.

4. ®uzuka: Yueo. qis 10 k. obmieoOpaszopat. yupexaenuit / I'.5. Msxkuies, b.b.
byxosues, H.H. Corckuii. - 10-e u3z. - M.: [IpocBemenue, 2009. - 336 c.

5. ®uzuka: Yueb. ais 11 ki1, odbmeoOpasosart. yupexaeHuit / I'.5. Msxuies, b.b.
byxosneB. - 1-e uzn. -M.: Ilpocsemenue, 2009. - 336 c.

JJIeKTPOHHBIE 00pa3oBaTe/ibHbIE pecypchl

1. Enunas xomnekuus LIOP. ITpeameTHas komtekius «®Pusuka» http://school-
collection.edu.ru/collection

2. EctecTBeHHO-HayuHbIe dKcniepuMeHThl — @usuka: Komnekuus Poccuiickoro
obmeoOpa3zoBarepHOrO TTopTana http://experiment.edu.ru

3. OtkpsiThIi KoJuTeK: Pusmka http://www.physics.ru

4. DneMeHTHI: OMYJSIPHBIN CalT 0 (yHIaMEHTAILHON HayKe
http://www.elementy.ru

5. BupryanbHblil GOH/ €CTECTBEHHO-HAYUYHBIX M HAYYHO-TEXHUUECKUX 2P(HEKTOB

6. «DddexTuBHas huszuxa» http://www.effects.ru

7. T'azera «®usuka» M3znarenbckoro noma «IlepBoe ceHTIOps»
http://fiz.1september.ru

8. 3anmMmarenbHas (hu3MKa B BOIpocax u oTBeTax: cat B. Enpkuna

http://elkin52.narod.ru
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9. Undopmartuka u ¢pusnka: cat yunrens pusuku u uHPopmaTiku 3.3.
[ITakypoBa

10.http://teach-shzz.narod.ru

11.MudopmarimoHHbIe TEXHOJIOTMU Ha ypokax ¢u3uku. UHTepakTHBHAs
anumMarms http://somit.ru

12.1utepuer-mecto ¢usuka http://ivsu.ivanovo.ac.ru/phys

13.KBaHT: HAyYHO-TIOMYJISIPHBIN (PU3NKO-MAaTEeMAaTUYECKUH KypHAI
http://kvant.mccme.ru

14.JTaGopatopust oOyuenus ¢puzuku u actponomun MCMO PAO
http://physics.ioso.ru

15.Mup pusuku: 1eMOHCTpauu (HU3NIECKUX IKCIIEPUMEHTOB
http://demo.home.nov.ru

16.06pazoBatenbHbie MaTepuanbl o Guznke ®TU um. A.O. Modde
http://edu.ioffe.ru/edu

17.0OunaitH-nipeoOpa3zoBatenb euHUT m3MepeHwus http://www.decoder.ru

18.ITopTai ectecTBeHHBIX Hayk: du3uka http://www.e-science.ru/physics

19.1Tpoekt «Bes pusuka» http://www.fizika.asvu.ru

20.dusuka B anumarmsx http://physics.nad.ru

21.®dusuka B mpe3enHrtarusax http://presfiz.narod.ru

22.®dusuka Bokpyr Hac http://physics03.narod.ru

23.Ous3nka i Beex: 3amaun 1o ¢usuke ¢ permenusmu http://fizzzika.narod.ru
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IMpunoxxenue Nel

IIpyMepHbIe HOPMBI OLICHKHU 3HAHUM U YMEHUH y4aluuxcs 1o gusuke

[Ipu olileHKE OTBETOB yYaIlIUXCSl YUUTHIBAIOTCS CIIEYIONIUE 3HAHUS:

0 pusnYeCKUX SABJICHUAX:

» TIpU3HAKU SBJICHHUS, IT0 KOTOPBIM OHO OOHAPYKUBACTCS;

» YCIIOBUS, IIPH KOTOPBIX MPOTEKACT SBJICHUE;

» CBSI3b JIAHHOTO SIBJICHUH C JIPYTUMU;

» 00BsCHEHUE SBJICHHUS Ha OCHOBE HAyYHOW TCOPHH;

» TIpUMEpHI y4eTa U UCIOIh30BaHMS €T0 Ha IPAKTHKE;

0 pu3uYeCKUX ONbITAX:

» 1lelb, CXEMa, YCIIOBHS, MPH KOTOPBIX OCYIICCTBIBICS OIBIT, XOI H
pE3yJbTAThI OMbBITA;

0 ¢pu3HYeCKNX MOHITHUSAX, B TOM YHUCJIE H 0 QU3HYECKUX BeJTHIHHAX:

» SBIICHUS WM CBOWMCTBA, KOTOPBHIC XapaKTEPHU3YIOTCS JAHHBIM IOHSITHEM
(BemuuuHON);

» OoTpe/elIeHNe TIOHATHUS (BEIIMYUHBI);

» (hopMyITBI, CBS3BIBAIONINE TAHHYIO BEIMINHY C IPYTUMU;

» eIVHHUIIBI (PU3NICCKON BEITUIHHEI;

» CIOCOOBI U3MEPEHUS BEIIMUUHBL;

0 3aKOHAX:

» (opMyIHpOBKAa U MaTEMAaTHUECKOE BEIPAKCHHE 3aKOHA,;

» OIBITHI, TIOJITBEPKAAOIINE €TO CIPABEIINBOCTS;

» TIpUMEpHI yueTa U IPUMEHEHUS Ha MPaKTUKE;

» YCIIOBUS IPUMEHUMOCTH (JJIs1 CTapIINX KJIACCOB);

0 pu3HYECKUX TEOPUAX:

» OTBITHOE 0OOCHOBAHHUE TEOPUH;

» OCHOBHBIC TMIOHSATHSI, TTOJIOKEHUS, 3aKOHBI, IPUHIIHIIHL;

» OCHOBHBIE CJIEICTBHS;

» TPaKTHYCCKHUE MPUMCHCHHSI,

» TPaHUIBI MPUMEHUMOCTH (VIS CTApIINX KJIaCCOB);

0 npudopax, MeXaHU3MAaX, MAIIIMHAX:

» Ha3HA4YCHHE, PUHITUIT JICHCTBUS U CXeMa YCTPONCTBA,;

» TIPUMCHCHHE U TIPaBHJIa TIOJIH30BAHUS TIPHOOPOM.

DusnvecKkue usMepeHmsl.

» OmnpenesneHne EHBI JSICHUS U TIpeiesia U3MepEeHHsI Mpuodopa.

» OnpenensaTh a0CONIOTHYIO IOTPEIIHOCTh U3MEpPEHUs TIprudopa.

» OTOMpaTh HYXXHBIA TPUOOP U NMPABHIILHO BKJIFOYATH €TI0 B YCTAHOBKY.

» CHuMaTh TOKa3aHWs NMPUOOpa W 3aMUCHIBATh UX C yYETOM aOCOITIOTHON
MOTPEIIHOCTU U3MepeHus. OnpenensaTb OTHOCUTENbHYIO MOTPEITHOCTh U3MEPEHUH.
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Crnenyer yuuThIBaTh, YTO B KOHKPETHBIX CIIy4asiX HE BCE TPEeOOBAHUS MOTYT
OBITh MPEABSIBICHBI YUaIlUMCS, HAPUMEP 3HAHUE TPAHUIl IPUMEHUMOCTH 3aKOHOB U
TEOpHUid, TaK KaK 3TH IPaHUIbI HE BCET/Ia pACCMAaTPUBAIOTCS B Kypce GU3UKU CpeaHE
IIKOJIBI.

OueHke moasieKaT yMeHHUs:

» TPUMCHSTh TIOHATHSA, 3aKOHBl WM TEOPHH JJIsi OOBSICHCHUS SIBICHUN
MIPUPOABI, TEXHUKH; OLICHUBAThH BIIMSIHUE TEXHOJOTUYECKUX MPOLIECCOB HA KOJOTHIO
OKPY’KAIOLIEN CPEebl, 3J0POBbE YEIIOBEKA U APYTUX OPTraHU3MOB;

» CaMOCTOSITENIBHO  paboTaTh C  Y4eOHUKOM,  HAy4HO-TIOMYJISIPHON
autepatypoii, uapopmarueit B CMU u Unrepuere ;

» pelarh 3a7a4i Ha OCHOBE M3BECTHBIX 3aKOHOB U (hOpMyT;

» TI0JIb30BaThCS CITPABOYHBIMU TAOIUIIAMHU (PU3NICCKUX BEITUIHH.

IIpu ouenke 1a00paTOPHBIX PadOT YYHUTHIBAIOTCS YMEHMS:

» TUIAaHHPOBATh IMPOBEJICHUE OIIBITA,

» coOHMpaTh YCTAHOBKY IO CXEME;

» TI0JIb30BaThCS N3MEPUTEIIBHBIMU MPUOOpPaMHU;

» TPOBOAMTH HAOJIOJICHMS, CHUMATh IMOKa3aHUS U3MEPHUTEIIbHBIX MPHOOPOB,
COCTABJISITH TAOJIUIIBI 3aBUCUMOCTH BEJIMYUH U CTPOUTH TpaduKy;

» OIICHMBATh W BBIYHCISATH MOTPEITHOCTH U3MEPCHHUIA;

» COCTaBJIATH KPATKWH OTYET U JIeJIaTh BBIBOJIBI IO MPOJICTAaHHON padoTe.

Cnenyer oOpamaTh BHMMaHHE Ha OBJAJEHUE YYalUUMHUCSA MPaBUIbHBIM
yHnoTpeOJIeHHEeM, MPOU3HOIICHUEM M MpaBoONHCcCaHUEeM (U3NYECKUX TEPMHUHOB, Ha
pPa3BUTHE YMEHHN CBSA3HO M3J1araTh U3y4aeMblid MaTEpHUal.

OueHka 0TBETOB y4alluXcs

Ouenka «5» CTaBUTCS B TOM CIIy4ae, €CJIM yYalluncs:

» 0oOHapyXHBacT BEpHOE MOHUMAaHUE busnueckoi CYIIHOCTH
paccMaTpUBAEMbIX SBJIEHUM M 3aKOHOMEPHOCTEW, 3aKOHOB U TEOPHUH, JAET TOYHOE
ONPEAECICHUE W HCTOJIKOBAHWE OCHOBHBIX NOHSTHM, 3aKOHOB, TE€OPUM, a TAKKE
NpaBUIbHOE oOmpejaesieHne (U3MYECKUX BEIMYMH, WX €JAWHHUI] MW CI0COOOB
M3MEpPEHMUS;

» TPaBWIBHO BBIMOJHSACT YEPTSHKH, CXEMbl M TpauKH, COMyTCTBYIOIIHEC
OTBETY;

» CTPOHUT OTBET IO COOCTBEHHOMY IUIaHY, COIPOBOXKIAECT paccka3 HOBBIMH
npuMepaMH, YMEET NPUMEHUTh 3HAHUS B HOBOM CHUTyallud MpPU BBINOJHEHUH
MPAKTUYECKUX 3a/IaHUM;

» MOXET YCTaHOBHUTH CBS3b MEXKAY H3Y4aeMbIM W paHee HW3YYCHHBIM
MaTepHaioM Mo Kypcy (PU3UKH, a TaKKE C MAaTepuajoM, YCBOCHHBIM MPU U3yUEHUU
JIPYTUX IPEAMETOB.

Ornenka «4» CTaBUTCS, €CIM OTBET YAOBJIETBOPSIET OCHOBHBIM TPEOOBAaHUAM K
OTBETY Ha OIIEHKY «5», HO yYalluics HE HCIOJIb3yeT COOCTBEHHBIW IJIaH OTBETA,
HOBBIE€ MPUMEPHI, HE TPUMEHSET 3HAHUS B HOBOM CUTYallMU, HE UCHOJIb3YET CBS3U C
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paHee M3yYeHHBIM MaTepuajoM M MaTepuaioM, YCBOCHHBIM IMPH U3YYEHUU NIPYTUX
IPEIMETOB.

Onenka «3» craBUTCsS, eciau OonblIas YacTh OTBETa YJOBIETBOPSET
TpeOOBaHUAM K OTBETY Ha OILICHKY «4», HO B OTBETC OOHAPYKUBAIOTCS OTACIbHBIC
npoOeJbl, He MPEATCTBYIONINE TaIbHEHIIIeMy YCBOGHUIO IPOTPAMMHOTO MaTepraa;
y4yaluicss yMeeT MPUMEHSATh MOJyYeHHbIE 3HAHUS NMPU PEIIeHUH MPOCTHIX 3a1ad C
UCIIONIb30BaHUEM TOTOBBIX (OpMyJ, HO 3aTpyAHAETCA TpPU PpEUICHUH 33]ad,
TpeOyromux npeodpazoBanus Gopmyi.

Orenka «2» CTaBUTCS B TOM Cllydae, €CIH y4alluiicss He OBJaJel OCHOBHBIMU
3HAaHUSMU U YMEHUSMHU B COOTBETCTBUU C TPEOOBAHUSIMHU MIPOTPAMMBI.

Onenka «l» craBUTCA, €ClAM YYEHMK HE MOXET OTBETUTh HU Ha OJUH W3
MIOCTaBJICHHBIX BOIIPOCOB.

B nucbMEHHBIX KOHTPOJIBHBIX padOTax YYHMTHIBAETCS TaKKE, KAKyH 4YacTb
paboTHI BHIOIHII YYCHHK.

Ouenka 1a00paTopHbIX padoT:

Onenka «5» CTaBUTCA B TOM CIIy4ae, €CJIU yJallunucs:

» BBHINOJHUI PabOTy B TOJNHOM O00OBEME C COOJIOJEHUEM HEOOXOAUMOM
HOCJIEI0BATEIBHOCTU MPOBEACHUS ONIBITOB U U3MEPEHUM;

» CaMOCTOSITeIbHO W palMOHAIFHO  CMOHTHPOBAaN  HEOO0XOAWMOE
00Opyl0BaHUE, BCE OMbBITHI IMPOBET B YCIOBUSAX U pPEKUMaxX, 00ECHEUMBAIOIINX
MOJlydeHUE TPABUIBHBIX PE3YyJbTaTOB H BBIBOJOB; COONIOAAN TpeOOBaHUSA
0€30MacHOCTH TPYa;

» B OT4YeTe MPaBUIBLHO M AaKKypaTHO BBIMOJHSUI BCE 3aluCH, TaOIHIIHI,
PUCYHKH, YePTEXH, TpadrKa, BEIYUCICHHUS;

» TMPaBUIHHO BHITIOIHIII aHAIN3 rorpentHocTedt (IX—X1 kmacchr).

Onenka «4» cTaBUTCS B TOM Clly4ae, €clii ObUIM BBIMOJIHEHbI TPEOOBaHUS K
OLIEHKE «5», HO yJallluics JOMYCTUII HeI0UEThl UM HerpyOble OIIMOKU

Onenka «3» CTaBUTCS, €CIU pPE3yJbTaT BBHIMOJIHEHHON 4YacTH TakKOB, 4YTO
MO3BOJIACT TMOJYYUTHh MPABWIBHBIE BBIBOJBI, HO B XOJ€ NPOBEICHHS OMbITA U
U3MEpPEeHU ObUIN JOMYIIEHbI OUTUOKY.

Ornenka «2» CTaBUTCS, €CITU Pe3yIbTaThl HE MO3BOJISIIOT CAENAaTh MPABHIIBHBIX
BBIBOJIOB, €CJIM ONBITHI, MU3MEPEHHUS, BBIYMCICHUS, HAOJIIOJEHUS MPOU3BOJUINCH
HEMPaBUIIBHO.

Omnenka «1» craBUTCS B TeX CiIydasx, KOTJa Y4alldHCs COBCEM HE BBIMOIHUI
pabory.

Bo Bcex ciyyasix oleHKa CHH)KAeTCsl, €ClIM yUeHHUK He co0iroan TpeOoBaHus
0€30MacHOCTH TPYAA.
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