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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma coctaBieHa Ha OCHOBE CIEAYIOMINUX JOKYMEHTOB:
e denepanbHOro 3akoHa OT 29.12.2012 No-273 @3 «O06 obpazoBanuu B Poccutickoit deneparuu;

e [Ipukaza Munucrepcta oopazoBanus P® ot 05.03.2004 r. Ne1089 «O6 yTBepxkaeHuu heaepaibHOro
KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa30BaTEbHBIX CTAHIAPTOB HAYaJbHOTO OOIIEr0, OCHOBHOTO OOIIEro u
cpeaHero (MOJIHOTO) 0011Iero 00pa3oBaHus» B JCHCTBYIONICH peIaKInu;

® [Ipuka3za Muno6pazoBanus P® ot 09.03.2004 Ne 1312 "O6 yrBepxaeHuu (enepanbHOro 6a3ucHOTO
y4e0HOro IUlaHa W MPHMEPHBIX Y4eOHBIX IUIAHOB Ui 00pa3oBaTeNbHBIX yupexkaeHui Poccuiickoit
denepanun, peaTM3yOIIUX MPOTPaMMBI 001Iero 00pa3oBaHus" B ICUCTBYIOIICH peIaKIIHH;

® [Iucema MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 7 urons 2005 roma NO3-
1263; «O mpuMepHBIX IporpaMMmax 1o y4eOHbIM IpeaMeTam (eaepaabHoro 6a3suCcHOr0 Y4eOHOTO TIaHay

e [IpumepHO# MporpaMMbl OCHOBHOTO 0011ero oopazoBanus no ¢usuke 10-11 kiaccsl mox penakuuei
B. A. Opnosa, O. ®. Kabapauna, B. A. KopoBuna u 1ip.
Pabouas nporpamma npeaHasHaueHa AJid npenoAaBaHust JucuuiuinHel B 10-11 kiaccax mosiHoi
CpenHell 1IKOoubI, peanusyeTcs B yuebnukax Mskumesa I'. 5., Byxosnesa b. b., «®uszuka» qis 11 kiacca
Kypc paccuntan Ha 136 u (B 10 u 11 k1) no 2 ypoka B Hezento (0a30BbIi YPOBEHb).

3HadyeHrne (U3UKU B IIKOJBHOM OOPa30BaHUM ONpEAESeTCs POJibl0 (U3NYECKOH HAayKH B KHU3HU
COBPEMEHHOT0 0O0IIecTBa, €€ BIUSHHEM Ha TEMITbl Pa3BUTHS HAYYHO-TEXHUYECKOTO mporpecca. O0ydeHue
¢u3uKe BHOCUT BKJAJ B HNOJUTEXHUYECKYIO MOATOTOBKY IIyTEM O3HAKOMJICHHS YYALIUXCS C TJIaBHBIMH
HANpaBJICHUSMH HAayYHO-TEXHHMYECKOTO Tmporpecca, (HU3MUECKUMH OCHOBaMH pabOThl MPUOOPOB,
TEXHUYECKUX YCTPOUCTB, TEXHOJIOTHYECKUX YCTAHOBOK.

B 3aga4mn o0y4eHus ¢usnuke BXOIUT:

—  pa3BUTHE MBIUUICHUS Yydalmuxcs, (OpMHUpPOBaHHME Yy HHMX YMEHUH CaMOCTOSTEIbHO
npuoOpeTaTs U MPUMEHATh 3HAHUS, HAOIIOIATh U OOBACHATH (PU3HUECKUE SBIICHHUS,

—  OBJAJIeHHE IIKOJbHBIMH 3HAHUSMHU OO0 HSKCHEPUMEHTANbHBIX (PAaKTax, MOHATHUSAX, 3aKOHAX,
TEOpUsX, MeToAax (PU3MUECKON HAyKH; O COBPEMEHHON HayYHON KapTHHE MHPA; O IUPOKUX BO3ZMOKHOCTAX
NpUMEHEHHs (PU3NYECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTUH;

— YCBOEHHE IIKOJbHUKAMU UJEH €IUHCTBA CTPOCHHUS MaTEepUU U HEHCUEpIaeMOCTH IMpoliecca ee
MO3HAHUS, TOHUMaHUE POJIU MPAKTUKHU B MMO3HAHUH, TUAIEKTUYECKOT0, XapaKkTepa PU3NYECKUX SBJICHUN U
3aKOHOB;

— (opMHpOBaHME IIO3HABATEJIBLHOTO HHTEpeca K (U3MKE M TEXHUKE, Pa3BUTHE TBOPUYECKUX
CIOCOOHOCTEH, 0CO3HAHHBIX MOTUBOB YU€HHUsI; TOATOTOBKA K MPOJIOJHKEHUIO 00pa30BaHMsI U CO3HATEIbHOMY
BBIOODY Mpodeccuu.

[Tpu u3ydeHun QU3NYECKUX TEOPHI, MUPOBO33PEHUECKON HMHTEPIpETAIH 3aKOHOB (DOPMHUPYIOTCS
3HAHUS YYalllUXCsl O COBPEMEHHOHN HayyHOW KapTHHE Mupa. BocnuTaHuIO ydamuxcsi CiyaT CBEACHHS O
MEPCIeKTHBaX pPa3BUTUS (U3UKH W TEXHUKH, O POIU (PU3UKU B YCKOPEHUH HAYYHO-TEXHHUYECKOTO
nporpecca.

Jannast pabovast mporpamma, TEMaTHYE€CKOT0 U TIOYPOYHOTO TUTAHUPOBaHUs u3ydeHus ¢pusuku B 10 -
11 oOmeoOpa3oBarenbHBIX Kjaccax CoOCTaBlIeHa Ha OcHoBe mporpammbl [.S1. Mskumesa s
00111€00pa30BaTENbHBIX YUPEKICHUN.

W3ydenne yueOHOTO MaTepuaia Impeanoaraet ucroib3oBanue yueoOnnka Msikutes I.51., ByxoBies
b.b., Corckunit H.H. «®u3uka-10», Mskumes I'.4., byxosues b.b.

«Duzuka 11».

N3yuenue pu3MKU CBA3aHO C U3yYEeHHEM MaTeMaTHKH, XUMUHU, OUOJIOTHH.

3HaHus MaTepuana mo (QU3UKEe aTOMHOrO siapa (GOPMHUPYIOTCS C HCIOJNB30BAHHEM 3HAHUU O
nepuoanueckoi cucrteme smeMeHToB J[. M. MenneneeBa, n30Tomax M COCTaBE aTOMHBIX siiep (XUMHUS); O
MYTallMOHHOM BO3/IEHCTBIUHM HOHU3UPYIOIIEH paguauu (0HoIorus).

ba3oBbIil ypoBeHb H3ydeHHsS (DU3MKUM OPUEHTUPOBAH Ha (GOpMUpOBaHUE OOIIEH KYyIbTYphl U B
0oJIbIIIeH CTENICHH CBSI3aH C MUPOBO33PEHYECKUMU, BOCIIUTATEIFHBIMU U PA3BUBAIOLIUMU 3a7ja9aMy OOIIETO
oOpa3oBaHMsl, 3a/1a4aMH COIHAIIN3ALINH.

Pabouass mporpamMma W MOypoOYHOE IJIAHHUPOBAHHE BKJIIOYAEeT B CeOS OCHOBHBIE BOIIPOCHI Kypca
¢m3uku 10 - 11 KjmaccoB MpeayCMOTPEHHBIX COOTBETCTBYIOIIMMH paszieiaaMu [ oCynapCTBEHHOTO



00pa3oBaTEeNBHOrO CTaHAApTA MO (PU3HKe.

OcCHOBHO# MaTepuan BKIKOYEH B KaXbIH pa3aen Kypca, TpedyeT r1yOOKOro 1 MpoOYHOro YCBOEHUS,
KOTOpOE clefayeT A0OMBaThCs, HE 3arpykas NaMsaTh y4alluxcs MHOXXECTBOM 4YacThiX (paktoB. Takum
OCHOBHBIM MaTepHaJOM SBISIOTCS JJI BCEro Kypca (PU3MKH 3aKOHBI COXPAHEHUs (PHEPruH, MMITyJibCa,
NEKTPUYECKOr0 3apsifia); JUlsl MEXaHUKM — UJAEH OTHOCHUTEIBHOCTU JBUKEHHS, OCHOBHBIC IOHSATHS
KMHEMaTUKH, 3aKOHbl HbIOTOHA; Ui MOJIEKYJISPHOM (PU3MKM — OCHOBHBIE IOJIOXKEHUS MOJEKYISPHO-
KMHETUYECKOM TEOpPUH, OCHOBHOE YpPAaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOM TEOpPUM HJCAJIbHOTO ras3a,
NEPBbIM 3aKOH TEPMOAMHAMMKY; JUISL IEKTPOJUHAMUKN — y4eHHE 00 3JIEKTPUYECKOM I10JI€, FJIEKTPOHHAsS
teopusi, 3akoH Kynon, Oma u Ammepa, sSiBJI€HHE 3JEKTPOMArHUTHOW WHAYKIUH; JUISI KBAHTOBO (DU3UKH —
KBAHTOBBIE CBOICTBA C€Ta, KBAHTOBBIE ITOCTYJIaThl bopa, 3aKOH B3aUMOCBS3M Macchl U SHEPrUu. B 0cHOBHOI
MaTepuai TakXKe BXOJAT BaKHEHILME CIEICTBUS W3 3aKOHOB M TEOPH, UX MPAKTUYECKOE MPUMEHEHHE.
N3yuenune ¢uznyeckux TEOpUH, MHUPOBO33pEHUYECKAs HUHTEpHpeTalus 3aKOHOB (OPMHUPYIOT 3HAHUS
y4alKuXcs O COBPEMEHHONW Hay4HOU KapTHUHE MUpA.

N3yueHne HIKOJBHOIO Kypca (U3UKU JOJDKHO OTpa)kaTb TEOPETHKO-IIO3HABATENIbHBIE ACIEKThI
y4eOHOTO MaTepuiia — TPAHUIBI IPUMEHUMOCTH (PU3NYECKUX TECOPHHA M COOTHOILICHHUS MEXAY TCOPHUSIMHU
pa3IUYHOM CTEeNeHU OOIIHOCTH, POJIb OIBITAa B (PU3MKE KaK MCTOUHUKA 3HAHUN M KpUTEpPUS NMPaBUILHOCTH
Teopuil. BocniuTaHuio ydanuxcs ciyar CBEEHHUS O MEPCHEKTUBAX pa3BUTUS (U3UKU U TEXHUKH, O POJIU
(Gu3MKN B YCKOPEHMM HAy4YHO-TEXHHYECKOIo IMporpecca, U3 HCTOPUU DPA3BUTHUS HAYKH (MOJIEKYJSPHO-
KMHETUYECKOW TEOpHH, YUEHHUsI O MOJISIX, B3IJIAJ0B Ha IPUPOJly CBETa U CTpoeHue BeulecTBa). HarnsaHocTs
npernojiaBaHust (PU3MKU M CO3/1aHUE YCIOBUN HAWITydlIero NOHUMaHMs ydaluMucs (GU3NYECKON CYyHTHOCTH
M3y4aeMOro Marepuaja BO3MOXKHO dYepe3 IPHUMEHEHHE JEMOHCTPAIlMOHHOTO JKcrepuMmeHTta. llepeuenb
JeMOHCTpalUi HEOOXOJUMBIX AJIS OpraHM3allMu HarJAHOCTH y4eOHOro Ipoliecca Mo KaXAOMY pasleiry
yKa3aH B nporpamme. Y OOJIBIIMHCTBA y4alllMXCs JA0Ma B JJUYHOM IOJb30BAaHUU MMEIOT KOMIIBIOTEPHI, YTO
JaeT BO3MOXHOCTb paCIIUpPATh NOHATHIHYIO 0a3y 3HaHMH yyalluxcs IO pa3jIM4YHbBIM pasjliesiaM Kypca
¢uzuku. VMcnonp3oBanne oOydarommx MpOrpamMM pacrloiOKEHHBIX B 00pa3oBaTenbHBIX VHTEpHET-caiiTax
win ucnonszoBanue CD — nuckoB ¢ oOyuaroumu nporpammamu («JKuBast pusuka», «OTKpbITas Gu3nMKa
U JIp.) CO3[aeT yCIOBHUS sl POPMHUPOBAHUST YMEHHUHA MTPOBOIUTH BUPTYAIBHBIA (U3NIECKUN SKCIICPUMEHT.

B nporpamMe mnpeaycMOTpPEHO BBIIOJHEHHE CEMHU JIabOpaTOpHBIX paboOT M OJMHHAIATH
KOHTPOJIBHBIX pabOT MO OCHOBHBIM pazienaM kypca ¢usuku 10 - 11 kmaccoB. Tekymuil KOHTPOJb
y4eOHBIX JIOCTHKEHUH y4yalllUXCsl PEKOMEHJYeTCsl MNpPOBOJUTh MO JIUAAKTHYECKHM MaTepHajam,
PEKOMEH/I0BaHHBIM MUHUCTEPCTBOM IpocBelieHus PO B cooTBeTCTBUM ¢ 00pa30BaTeIbHBIM CTaHIAPTOM.
[IpakTuyeckue 3a1aHusl, yKa3aHHbIE B IUIAHWPOBAHUHM PEKOMEHIYIOTCS JUIsl (POPMHUPOBAHUS Y YHaIMXCS
YMEHMM NPUMEHATh 3HAHUS JUIsS PEeLIeHUs 3a/1ad, ¥ MOATOTOBKU yJaluxcs K caade 6azoBoro yposHs EI'D
1o ¢usuke.

[TpssmbiM  mipudTOM yKa3zaH MaTepuan, cOpMyIHpOBaHHBIH B 00pa30BaTEIbHOM CTaHAApTe
HoJyIeXalil 00g3aTebHOMY U3YUYE€HHUIO M KOHTPOJIIO 3HAHMN ydamuxcs. B kBagpaTHBIX CKOOKax yKa3zaH
MaTepuai, chopMyJIMpPOBaHHBIN B 00pa30BaTeIbHOM CTaHAapTe (YpOoBEHb 00IIEro oOpa3oBaHus) KOTOPbI
HOJUIEKHUT M3YyYEHHIO, HO HE SIBIIETCS 00SA3aTENIbHBIM Il KOHTPOJIL M HE BKIIOYAETCS B TPeOOBaHMS K
YPOBHIO IIOATOTOBKHM BBITYCKHUKOB. KypcHBOM yka3zaH Marepuan peKoMeHaoBaHHbIN ['. SI. MsakumeBbim.
C Hamiell TOYKM 3peHUS W3YYEHHE 3TOr0 MaTepuala sBJseTcs 00s3aTeNbHBIM JUIsl U3yUeHUS U KOHTPOJIS
3HAHMWM yyamuMxcs B paMKax pelIeHUs 3a/ladd IOCTaBICHHONM HaMM IPH MHCIOJB30BAHUM JaHHOU
porpaMMbl B yueOHOM Ipolecce.

B mporiecce npernoaaBanusi Ba)KHO HAYYUTh LIKOJIBHUKOB MPUMEHSATh OCHOBHBIE MOJIOKEHUS HAYKU
JUIE  CaMOCTOSITEJIBHOTO OOBSICHEHHS (PU3MUECKUX SIBICHUM, pe3yabTaToB »JKCIEPUMEHTa, IeHCTBUSA
npuOOpoOB M YCTAaHOBOK. BblfienieHne OCHOBHOTO MaTepuaja B KaKJIOM pasjese Kypca (pU3uKu momMoraet
YYUTEN0 0O0OpaTUTh BHUMAHUE YYalllUXCs Ha T€ BOMPOCHI, KOTOPbIE OHU JOJDKHBI TITyOOKO M IPOYHO

YCBOHUTb. @u3NYeCKUl HKCIIEPUMEHT SBISETCA OpPraHNYECKOM 4acThIO IIKOJIBHOIO Kypca
¢u3uKH, BXXHBIM METOJIOM 00ydeHus. PerieHre OCHOBHBIX y4eOHO-BOCIIMTATENBHBIX 33/1a4 JIOCTUTAETCs
Ha ypoKax COYeTaHHWEM pa3HOOOpa3HbIX (GOpM M METONOB OOydeHHs. bonblnoe 3HaYeHWE MPHUAACTCS
CaMOCTOSITENIbHOW pafoTe ydyaluxcs: IOBTOPEHHUIO U 3aKPEIJICHHI0O OCHOBHOTO TEOPETUYECKOIro
MaTepHasa; BBINOJHEHUIO (POHTAIBHBIX JIAOOPATOPHBIX pPadOT; M3YyYEHHIO HEKOTOPBIX NMPAKTUYECKHUX
NpUIOKEHUH (PU3MKH, KOTJa TEOpUsl BOIPOCA YK€ YCBOEHA; MPUMEHEHMIO 3HAHUU B MPOLIECCE PEIICHUS
3a1a4; 00O0OIIEeHUI0 U cucTeMaTh3auuu 3HaHui. CrenyeT yaensTh Oosbllle BHUMAaHHS Ha Ypoke paboTe
YYAIIUXCS ¢ KHUTOW: y4eOHUKOM, CIPABOYHOM JIMTEPATypOl, KHUTON JUIsl YTCHHS, XpeCTOMaTUer U T. II.
[Ipu pabote ¢ yyeOHUKOM HEOOXOIUMO (POPMUPOBATH YMEHHUE BBIACIATH B TEKCTE OCHOBHOW MaTepuall,



BUJICTh W MOHUMATh JIOTUYECKUE CBSI3U BHYTPU MaTepuana, OOBICHITh U3ydaeMble SIBICHUS M MPOIECCHI.
PexomeHayeTcst MpoBeZieHHe CEMHHAPOB 0000MIAIONMIETO XapaKTepa, HApUMep 0 TaKUM TeMaM: 3aKOHBI
COXpaHCHHS WMIYIbCa W OHEPrUM U UX NPHUMEHEHHE; TPUMEHEHHE DJIEKTPUYECKOrO0 TOKa B
IPOMBIIIJICHHOCTH U CEJIbCKOM XO35HCTBE.

Pemenune ¢usnyeckux 3amad JOJDKHO TPOBOJUTHCS B ONTHUMAIbHOM COYETAHUU C JIPYTUMHU
MeToiaMu oO0ydeHus. M3-3a cokpaieHusi BpeMeHH Ha u3ydeHne QU3MKH 0co00e 3HaYCHHE MPUOOpETaoT
3a/1a4y¥, B PEIICHUH KOTOPHIX MCIOIB3YETCSI HECKOJIBKO 3aKOHOMEPHOCTEH; pelIeHUe 3a1a4 MPOBOJIUTCS,
KaKk TpaBWIoO, CHayaia B oOmeMm Buae. [lpu pemeHun 3amad TpeOYIONIMX MPUMEHEHHE HECKOJIBKHX
3aKOHOB, YYUTENb IOKa3bIBACT OOpaszel] pelIeHus TakuX 3ajad M MpeajaraeT MoAoOHbIe 3amaud JJis
JIOMAIITHEro perieHus. s ydJammxcsi MCHBITBIBAIONIMX 3aTPyIHEHHE B PEIICHHH YKa3aHHBIX 3a1ad
OPTaHHU3YIOTCS] UHIUBUYATbHBIC KOHCYIbTAIIHH.

OCHOBHOI y4eOHBIH MaTepuall JIOJDKEH OBITh YCBOEH YYaIlUMHUCS Ha ypoke. DTo TpeOyeT OT
YUUTENsI TIOCTOSIHHOTO TMPOJyMBIBAHUS METOJUKH TPOBEACHHS YPOKA: H3JI0KEHHE HOBOTO MaTepuaia B
dbopme Oecen WM JEKIHWH, BBIIBI)KCHHE YYEOHBIX MpOOJIEM; IIMPOKOE HCIOIb30BaHUE Y4eOHOTO
OKCIIEPUMEHTa (JCMOHCTPALIMOHHBIC OMBITHI, (DPOHTATBHBIC TAOOpPaTOpHBIE PAOOTHI, B TOM YHCIE U
KpPaTKOBPEMEHHBIC), CaMOCTOSATENIbHAs pabora ywamuxcs. HeoO0XoaumMo COBEpIICHCTBOBATH METOJIbI
MOBTOPCHHSI M KOHTPOJISl 3HAHWM yYaIIMXCs, C TEM, YTOOBI OCHOBHOE BpEMsI ypOKa OBLIO IMOCBSIICHO
OOBSICHEHUIO M 3aKPEIUICHHI0O HOBOro Marepuaia. HawmbOosiee 3pQPeKTHBHBIM METOAOM MPOBEPKH U
KOPPEKIIMMA 3HAHWH, YYalUXCsl MPH MPOBEICHUU IUArHOCTUKHA BHYTPH HM3y4aeMOro pasjeiia SBISCTCS
UCIIOJIb30BaHUE KPATKOBPEMEHHBIX (Ha 7-8 MHHYT) TECTOBBIX TEMAaTHYECKUX 3ajaHuii. KTorosbie
KOHTPOJIbHBIE paOOTHI MTPOBOISATCS B KOHIIE M3YUYCHHUsI COOTBETCTBYIOIIETO paszena. Bee 3To ciocoOcTBYeT
PEILICHHIO KITFOYEBOM MPOOIIEMbI — TOBBIIICHHO () (HEKTUBHOCTH YpOKa (PU3UKH.

TPEBOBAHUS K YPOBHIO YCBOEHUS MATEPUAJIA YYEBHOI'O IIPEJIMETA
«ODU3UKA»
YUAIIIUMUCHA 10-X KITACCOB

B pesynbpraTe uzydenus: UMK YUCHUK JOTKEH

3Hamb. TIOHATHA: MaTepualbHas TOYKA, OTHOCUTEIBHOCTh MEXAHMUYECKOTO JBHUKEHHUS, MYTb,
nepeMelieHe, MTHOBEHHAas CKOPOCTh, YCKOPEHHE, aMILIUTY1a, IEPUOJI, YaCTOTa KOJeOaHUH.

[TonsiTust: Macca, cuina (Cuia TsDKECTH, CUJIa TPEHUS], CUJIa YIIPYTOCTH), BEC, HEBECOMOCTh, UMITYJIhC,
MHEepLHaIbHas CUCTEMa OTcUeTa, padoTa CUJIbl, OTEHIMAIbHASL U KUHETUYECKasi SHEPTUs,

3aKoHBI U MPUHLHUIBL: 3aKOHbI HbIOTOHA, IPUHLMI OTHOCUTENBHOCTH [ anuies, 3aKOH BCEMUPHOTO
TATOTEHUs, 3aKOH ['yka, 3aBUCUMOCTb CHJIbI TPEHUS CKOJBXEHUS OT CHUJIbI JIABJICHUS, 3aKOH COXpaHEHUS
HMITYJIbCA, 3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUH.

[IpakTUueckoe MpUMEHEHHE: JIBH)KEHHE NCKYCCTBEHHBIX CITYTHUKOB TOJI JICCTBUEM CHUJIBI TSXKECTH,
PEaKTHBHOE JIBH>KEHHE, YCTponcTBO pakeThl, KI1/] MmamuH 1 MexaHu3MOB.

[TonsTus: TemaoBoe JABW)KEHHWE YaCcTHI; Macchl U pa3Mepbl MOJIEKYJ; WJCaIbHbIN Ta3;
M30TEPMHUUYECKUN, W30XOPHBIHA, U300apHBI ¥ aauadaTHBIA MPOIECCH; OpPOYHOBCKOE JBUKCHHE,
TeMrieparypa (Mepa cpelHeld KWHETHYECKOW SHEPTHH MOJICKYJ); HACHIIIIEHHbIE M HEHACBHIIEHHBIE TaphI;
BIQXKHOCTh BO3/AyXa; aHU30TPONMUU MOHOKPHCTAIIIOB, KPUCTAJUIMYECKHWE M aMOp(HBIE Tena; yInpyrue u
MJIaCTHYECKUe AeOopMaIIH.

3akoHbl U (OPMYIBI: OCHOBHOE YPaBHEHHE MOJIEKYISIPHO-KUHETUYECKOW TEOpUHU, ypaBHEHUE
MenneneeBa — KnaneiipoHa, CBsi3b MEXy apaMeTpaMH COCTOSIHUA ra3a B U30Ipolieccax.

[IpakTHueckoe MpUMEHEHHUE: UCTIOIb30BAHNE KPUCTAIIIOB U IPYTUX MAaTEPHAIIOB U TEXHUKE.

[TonsiTsa: BHYTpEHHSsI JHEprus, paboTra B TEPMOAMHAMHUKE, KOJMYECTBO TEIUIOTHI. YJeIbHas
TEIJI0EMKOCTh HEOOPAaTUMOCTD TEIUIOBBIX MPOIIECCOB, TEIUIOBIC TBUTATEIH.

3aKoHBI ¥ POPMYIIBI: IEPBBIA 3aKOH TEPMOIUHAMHUKHU.

[IpakTHueckoe MpUMEHEHKE: TEIJIOBBIX JBUrATeNIel Ha TPAaHCIIOPTE, B SHEPTETUKE U CEIbCKOM
XO035UCTBE,  METOMBI popUITaKTUKH u 00pBOBI c 3arpsi3HEHUEM
OKpY>Karolleu Cpeibl.

[loHsiTHA: 37EMEHTAPHBIA ANEKTPUUECKUN 3apsifl, JIEKTPUUECKOE MO0JIE; HAMPSKEHHOCTh, Pa3HOCTb
MOTEHIINAJIOB, HANIPSKEHUE, SJIEKTPOEMKOCTh, TUAJIEKTpUYecKas MPOHUIIAEMOCTb.

3axonbl: KynoHa, coxpaHeHus 3apsja.



[TpakTHYyeckoe MPUMEHEHHE: 3aIuTa IPUOOPOB U 0OOPYAOBAHHS OT CTATUYECKOTO JIEKTPUYECTBA.
[Tonsitus: croponnue cuiibl U JIC; 3akoHbl: OMa 715 TOJTHOM LETH.

[TpakTHYyeckoe MPUMEHEHHE: FITEKTPOU3MEPHUTEIbHbIE TPUOOPHI MATHUTOAIEKTPUYECKON CHCTEMBI.

[ToHsATHSA: 2IEKTPOSIN3, IUCCOLHUALNS, PEKOMOUHALIMS, TEPMOIIEKTPOHHAs SMUCCHS, COOCTBEHHAs U
IIPUMECHAs IPOBOAUMOCTD IIOJYIIPOBOJHUKOB, p — N - IEPEXO0/L B MOJIYIIPOBOIHUKAX.
3aKOHBI: JIEKTPOJIN3A.

[IpakTHUeckoe NPUMEHEHHE: D3JIEKTPOIM3a B METALIYPIrMM M TajJbBaHOTEXHHUKE, AJIEKTPOHHO-
Jy4eBOM TpyOKH, OJIYIIPOBOAHUKOBOTO MO/, TEPMOPE3UCTOPA, TPAH3UCTOPA.

yMentb: TIONB30BaThCs CEKYHAOMEPOM. M3MepsTh M BBIYHCIATH (PU3MUECKUE BEITHMYMHBI (Bpems,
paccTosiHHEe, CKOpPOCTb, YyCKOpeHHe). UuraTh M CTpPOUTHh TIpaduK{, BBIPAKAIOIIUE 3aBUCUMOCTh
KMHEMAaTUYECKUX BEJIMYMH OT BPEMEHHU, IIPU PAaBHOMEPHOM U PaBHOYCKOPEHHOM JBMXKEHMsX. Pemarb
IIPOCTEHINNE 3a7a4U Ha ONPEACICHUE CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHMSI IIPH PaBHOYCKOPEHHOM
JBUKEHUM, CKOPOCTU MU YCKOPEHHUs INpU JBMKEHUM TeJa IO OKPYKHOCTH C IIOCTOSHHOM I10 MOJYJIIO
ckopocThio. M300paxkaTh Ha yepTeke NpU PEeLICHUM 3a]lad HalpaBJIeHUsS BEKTOPOB CKOPOCTH, YCKOPEHHUS.
PaccuuthiBaTh TOpMO3HOW mMyTh. OleHMBATH W aHANU3UpOBaTh HH(popManuio mo Teme «KuHemaTuka»
cozepaatytocs B coobmenussx CMU, MHTepHeTe, Hay4HO-TIONYJISIPHBIX CTAaThsIX.

W3MepsaTs 1 BBIYUCIATH (PU3HYECKHE BEIWYHMHBI (Maccy, CHITYy, KECTKOCTh, KOX(PQHUIUEHT TPEHUs,
UMIIYJbC, paboTy, MoutHocTh, KITJ] MexanuzmoB). UuTtath U cTpOUTH rpaduKy, BEIPaXKAIOLINE 3aBUCUMOCTh
CHJIBI YIIPYTOCTH OT AedopMariu. PemaTs mpocTeimme 3a1auil Ha ONpeesICHHe MacChl, CHIIbI, HMITYJIbCa,
pabotsl, MomHoCTH, 3Heprun, KI1JI. M300pakaTh Ha yepTeke MpU pelIeHUH 3ajiad HalpaBJIeHHUs BEKTOPOB
YCKOpPEHUS, CUJIbl, UMITyJIbCca Tela. PaccunThIBaTh CUJIbI, IEHCTBYIOIIME HA JETYUKA, BHIBOJSIIETO CaMOJIET
U3 THMKUPOBAHMSA, U Ha JABWXKYLIMICA aBTOMOOWJIb B BEpXHEH TOUYKE BBIITYKJIOTO MOCTA; ONPEACIAThH
CKOPOCTb PAKEThl, BarOHA MpPHU aBTOCILENKE C HCIOJb30BAHUEM 3aKOHA COXPAaHEHUs HMMIIYJIbCA, a TaKKe
CKOpOCTh TeJla IpU CBOOOJHOM MaJIeHUH C UCIOJIb30BAHUEM 3aKOHA COXPaHEHMs] MEXaHUYECKOW 3HEpruu.
OneHuBaTh U aHATH3UPOBATH WH(POPMAIIHIO 1O TeMe «/nHamuka» comepikamiytocst B coobmenusx CMU,
HHTepHeTe, HAy4HO-TIONYJIAPHBIX CTaThsIX.

Pematp 3a1aun Ha pacyeT KOJIMYECTBA BEILIECTBA, MOJISPHON Macchl, ¢ UCIOJIb30BAHUEM OCHOBHOI'O
YPAaBHEHUsI MOJIEKYJISIPHO-KMUHETHYECKON TEOpUHU Ta30B, ypaBHeHHs Menpeneesa — KnaiinepoHa, cBs3u
CpeqHEell KMHETHYECKOM PHEPrMM XaOoTUYECKOTo JIBHKEHHUS MOJIEKYJ U TemIepaTypbl. UuTaTb M CTPOUTH
rpadMKy 3aBUCUMOCTH MEXIY OCHOBHBIMHU IapaMeTpaMH COCTOSHUSA rasza. [1ob30BaThCsl ICUXPOMETPOM;
OTIpE/IEIIATh SKCIEPUMEHTAIHO MapaMeTphl COCTOSIHUS ra3a. OLeHUBaTh U aHATU3UPOBAaTh MH(POPMAIUIO
no TemMe «OCHOBBI MOJEKYJISIpHO- KHHETHYECKOH Teopum» cojepxairytocs B coobmenusx CMU,
WuTepHere, HAY4HO- MOMYJISPHBIX CTATHIX.

Pemate 3amaun Ha NpUMEHEHHE MEPBOr0 3aKOHA TEPMOJMHAMMKHM, Ha pacyeT paldoThl rasa B
nzobapuom mnporecce, KIIJ| TeroBbix nBurareneil. Beiuucnarb, paboTy rasza ¢ mnomoribio rpaduka
3aBUCUMOCTH JaBjeHus OT oObema. OleHMBaTh U aHaIM3UpoBaTh HHPopManuioo 1Mo TtemMe «OCHOBBI
TEPMOJUHAMHUKN» coziepakalytocs B coodmenusx CMU, UnTepHere, HAydHO-MONYJISIPHBIX CTaThsIX.

Pemarp 3amaun Ha 3aKOH COXpaHEHMs JJIEKTPUUYECKOro 3apsana W 3akoH KysoHa; Ha IBHKEHHE U
paBHOBECHE 3apsKEHHBIX YAaCTHUIl B AJIEKTPUYECKOM I10JI€; Ha pacueT Halps>KeHHOCTH, HaNpsKeHUsI, paOoThl
AJIEKTPUUYECKOTO TMOJIs, AMEKTpoeMKOCcTH. OLIeHUBaTh U aHATM3UPOBATh HHPOPMALIHIO IO TeMe
«DIeKTpocTaTuKa» cojepxkaiiyrocs B coodmmenusx CMU, MatepHeTe, HayuyHO- MONMYISPHBIX CTATHAX.

[Tpon3BOaUTE pacyeThl IEKTPUUECKUX LIETed ¢ IpUMeHeHueM 3akoHa OMa Ui ydacTKa UM IOJIHON
LeNu ¥ 3aKOHOMEPHOCTEH MOCIeI0BaTENbHOIO U MapaieIbHOIO COeIMHEHUSI TPOBOJHUKOB, OIIEHUBATh U
aHAJTM3UPOBaTh MH(OPMAIIHIO IO TeMe «3aKOHBI TOCTOSIHHOTO TOKa» cojeprkallytocst B coobmennsx CMU,
WuTepHeTe, HAYYHO-TIOMYJISIPHBIX CTAThSIX.

ITonp30BaThbCcs MUIJUIMAMIIEPMETPOM, OMMETPOM HWIJIM ABOMETPOM, BBINPSMUTEIEM 3JIEKTPHUUECKOTO
TOKa.

Cobuparts anexrpuyeckue nenu. Uamepsars 3/1C 1 BHyTpeHHEEe CONPOTHUBICHUE UCTOYHUKA TOKA.

Pemarp 3amaun Ha ompejeNeHHME KOJUYECTBAa BEIIECTBA BBIICIMBILErOCS TMpPU DIEKTPOIH3E,
OLIEHUBATh W AaHAJIM3UPOBAaTh HMHPOpPMALMI0O TO Teme «DJEKTPUYECKUH TOK B pa3IMYHBIX Cperax»
conepxarrytocs B cooomenussx CMU, UatepHeTe, HAydYHO-TIOMYJISIPHBIX CTaThsIX.

61a0emsb _ KoMHemeHyuAMu .  TO03HABATEIbHON, KOMMYHHMKATUBHOW, HMH(OpMAIMOHHOW U
peduexcuBHON. CrOCOOHBI pemaTh CIeAyIoIUe KU3HEHHO- MpakTHdeckue 3amaun: CaMoCTOSTENbHO
pUoOpeTaTh U NMPUMEHATh 3HAHMS B Pa3IMUYHBIX CUTyalUsX, paboTaTh B Ipynmnax, apryMEHTHPOBaTh U
OTCTaMBaTh CBOIO TOYKY 3PEHMS, YMETh CIYIIATh IPYTUX, U3BJIEKATh YYEOHYI0 MH(OPMAIMIO HA OCHOBE




COMOCTABUTENFHOTO aHaln3a OOBEKTOB, IOJIL30BATHCS TMPEAMETHBIM yKa3aTelleM »JSHIUKIONESIUNd Hu
CIIPAaBOYHHUKOB  JJII  HAXOXIEHUs  HMHPOpMAIMH, CaMOCTOSITEIBHO  JEHCTBOBAaTbH B CUTYyalluu
HEOTIPE/ICTICHHOCTH NP PEIICHUN aKTyalbHBIX JJIsI HUX MTPOOIIEM.

TPEBOBAHMUMS K YPOBHIO YCBOEHUSI MATEPUAJIA YYUEBHOI'O IPEJIMETA
«DU3UKA»
YUAIIIUMMUCH 11-X KJTTACCOB

B pe3ynbrare u3yueHus GU3MKU YUEHUK JOJKEH
3Hamp. TOHATHA: MAarHUTHOE T[0J€ TOKA, MHAYKUUS MarHutHoro mnois. Ilpaktuyeckoe
IIPUMEHEHHUE: JIEKTPOU3MEPUTEIIbHBIC pubopsI
MarHMTORIEKTPUUYECKON CUCTEMBI.

[loHATHSA: DIIEKTPOMArHUTHAsT MHAYKLHUSA; 3aKOH 3JIEKTPOMAarHUTHOM MHAYKLIMH; npasuio Jlenna,
CaMOUHJIYKIUS; HUHIYKTUBHOCTb, JJIEKTPOMAarHuTHOE MOJIE.

[TousTus: nunTepdepenys, Audpakuus U JUcrepcus cBeTa. 3aKOHbl OTPAXEHUsS M HPETOMIICHUS
ceera. [IpakTHueckoe MpHUMEHEHHE: TIOJTHOTO OTPaXEHUs, MHTEepPEepeHInH, TUPPAKIUU U TOISAPU3ALUT
CBeETa.

[ToHsiTHS: OPUHIMI TIOCTOSIHCTBA CKOPOCTH CBETa B BaKyyMe, CBSI3b MacChl M OSHEPIHUU.
[IpakTyeckoe MNPUMEHEHHME: MPUMEPHI IPAKTUYECKOIO IMPUMEHEHHS  DJIEKTPOMAarHUTHBIX  BOJH
MH(PPAKPACHOTO, BUIUMOTO, YIBTPa()HUOIETOBOTO U PEHTI€HOBCKOTO IMANa30HOB YaCTOT.

[Toustus: ¢ortoH; GorodddexT; KOpHyCKyIIpHO-BOIHOBOM IyanusMm; sfepHas MOJENb aToMa,
SJIEpHbIE pPEaKLMM, SHEPrusl CBS3M; PAJAMOAKTUBHBIN pacmaj; LeNHas peakius AEJICHUs; TepMosiiepHas
peakuus; BJIEMEHTapHas dYacTuua, aromHoe sapo. [lonsatusa: miuanera, 3Be3ga, ConHeuHas cucTeMa,
ramakTuka, Becenennas.

yMemp: peIaTh 3a1a4y Ha pacueT XapaKTEPUCTHK ABMKYILErocs 3apsa WM IPOBOJHUKA C TOKOM B
MarHMTHOM IIOJI€, OIpENeNsITh HampaBieHue U BeanuuHy cuil JlopeHua u Ammnepa. OOBSCHATH SIBJICHHE
EKTPOMAarHUTHOM MHAYKIMM W CAMOMHAYKLIMM, pemarb 3aJauyd Ha IPUMEHEHHE 3aKOHa
ANEKTPOMAarHUTHOM MHIYKLMHU, CAMOUHIYKIMH. V3MepsTh CHly TOKa U HallpshKEHHE B LENSX MePEMEHHOTO
Toka. Mcmone3oBaTh TpaHcopmaTop s MpeoOpa3oBaHUs TOKOB M HampsbkeHU. Omnpenensith
HEU3BECTHBII MapaMeTp KoJeOaTeIbHOro KOHTYpA, €CIM M3BECTHBI 3HAUEHHE JAPYroro €ro mapaMmerpa u
4acToTa CBOOOJHBIX KOJIEOAHUH; pacCUMTHIBATh YacTOTY CBOOOJHBIX Kojle0aHMH B  KOJIeOATeIbHOM
KOHType C
W3BECTHBIMHU TapaMeTpamu. PemaTh 3agaun Ha mnpuMeHeHue (hopmyi
OOBACHATH pacnpoCTpaHEHHUE JIEKTPOMArHUTHBIX BOJH. MI3MEpATh JUIMHY CBETOBOM BOJIHBI, peIlIaTh 3a/1a4u
Ha MpUMEHEHUe (POpMyJl, CBSI3BIBAIOLINX JIMHY BOJHBI C YAaCTOTOM M CKOPOCTBIO, MEPUOA KoseOaHUH C
LIUKINYECKONW YacTOTOW; Ha MPUMEHEHHE 3aKOHa MperoMieHus cBeTa. OnpenensTh IpaHULbl IPUMEHEHUS
3aKOHOB KJIACCHYECKOM M pENITHMBUCTCKOM MexaHMkH. OOBICHATH CBOMCTBAa pa3jM4YHBIX BHUJIOB
AJIEKTPOMAarHUTHOTO H3JIy4Y€HHUs B 3aBHCHUMOCTH OT €ro JUIMHBI BOJIHBI M 4acTOThl. Pemiate 3amauu Ha
npUMeHeHHe (HopMyIl, CBA3BIBAIOIINX SHEPTHIO U UMITYJIbC (POTOHA C YACTOTON COOTBETCTBYIOIIEH CBETOBOM
BOJIHBI. BBIMHCIATH KpacHyto TpaHuily Gotodddexra u dHEprHio (POTOAIEKTPOHOB HA OCHOBE YpPaBHEHHS
OliHmTeHa. OnpenensaTs NPOAYKTHI SIIEPHBIX PEAKIUN HA OCHOBE 3aKOHOB COXPAHEHMsI AJIEKTPHUYECKOIO
3aps/ia ¥ MaccoBOro yucia. PaccumThIBaTh YHEPreTUYECKUH BBIXOJ SAEpHOM peakuuu. OnpenensaTs 3HaK
3apsiia UM HarpaBlIeHUE JBIKEHHS AJIEMEHTApHBIX YAcCTHIl 1O UX TpekaMm Ha ¢otorpadusx. OObICHATH
CTpPOCHHE COJIHEYHOW cUCTeMbl, rainakTuk, ConHua u 3Be3l. llpuMeHsATh 3HaHUE 3aKOHOB (PU3UKU I
00BSICHEHUS MPOLIECCOB MPOUCXOAIINX BO BceleHHOM. [Tonb30BaThest MOABMKHOM KapTOl 3Be3/THOTO Heda.

gnademsy __KOMNEMeHuuAMy. TIO3HABATEIbHOM, KOMMYHUKATUBHOM, HWH(POPMAIMOHHON U
peduexcuBHON. CHOCOOHBI pelaTh CIeIylolue KU3HEHHO- NpakTHdeckue 3agaun: CaMoCTOSTENbHO
npuoOpeTaTh U MPUMEHATh 3HAHMSI B Pa3JIMYHBIX CUTyalUsAX, paboTaTh B IpYIIax, apryMEHTHPOBaTh U
OTCTaMBaTh CBOIO TOUYKY 3PEHMS, YMETh CIYIIATh IPYTUX, MU3BJIEKATh YUeOHYI0 MH(OpPMAIMIO HA OCHOBE
COIIOCTAaBUTEIBLHOIO aHaJM3a OOBEKTOB, II0JIB30BAThCA IPEIMETHBIM YKa3zaTelleM »SHIMKIONEIUN U
CIPAaBOYHHKOB  JUUIsI  HAXOXACHUS  WHQPOpPMAIMM, CaMOCTOSATENIBHO  JIEHCTBOBAaTh B  CUTYyalluu
HEOIPEeICHHOCTH MPH PEIICHUH aKTYAIbHBIX JJIS1 HUX MTPOOIIeM.



COAEPKXAHUE YYEBHOI'O ITIPEAMETA «®U3UKA»
10 xaacc.

(68 yacos, 2 yaca B HeleJII0)

BBenenue. Pu3nka M1 MeTOAbI HAYYHOr 0 Mo3HaHMs. (14ac)

Uro uzydaet ¢pusuka. Gusznyeckue spienus. Habmonenus u onbiT. HayaHoe MUpOBO33peHHE.
Mexanuka (23)

Kunemaruka (9 yacoB)

MexaHuyeckoe IBUKEHHE, BUIbI JBUKEHUI, €r0 XapaKTEPUCTUKU. PasHomepHoe OsudiceHue meil.
Ckopoctb. Vpasenenue pasnomeprnoco ogudicenus. I paguxu npamonuneiinoeo osudicenus. Ckopocmv npu
HepagHomepHoM  OsudiceHuu. lIpsiMonuHeliHOe  paBHOYCKOPEHHOE  JBWXKEHHE. /[guoicenue  me.
Ilocmynamenvrnoe osudicenue. Mamepuanvnas mouxa.

3namb: TIOHATUA: MaTepUabHAs TOYKA, OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUIKEHMS, IYTb,
nepeMelleHle, MTHOBEHHasi CKOPOCTh, YCKOPEHHE, aMIUIMTY 1, IEPUOJ, YacTOTa KOJIeOaHuH.

Ymems: mnonbp3zoBaThCsi ceKyHIOMEpoM. M3MepsATh M BBIYUCIATH (DU3MUECKUE BEIMYMHBI (BpeMms,
paccTosiHHEe, CKOpPOCTb, YyCKOpeHue). UuraTh M CTPOUTHh TIpaduKH, BBIpaKAIOIIME 3aBUCUMOCTh
KMHEMAaTUYECKUX BEJIMYMH OT BPEMEHHU, IIPU PAaBHOMEPHOM U PaBHOYCKOPEHHOM JBHWKeHUsX. PemaTh
IPOCTEHIIINE 33/1a4M Ha OIpe/leIeHue CKOPOCTH, YCKOPEHHUs, IyTH U NEepeMEelLeHHs IPU paBHOYCKOPEHHOM
JBUKEHUM, CKOPOCTU U YCKOPEHHUs INpU JBMKEHUU TejJa MO OKPYKHOCTH C IOCTOSHHOM I10 MOJYJIIO
ckopocThio. M300pakaTh Ha yepTeke NpPU PEeLICHUH 3a/1a4 HaIllPaBJICHUS] BEKTOPOB CKOPOCTH, YCKOPEHHS.
PaccuuthiBaTh TOpMO3HOW mMyTh. OIEHHMBATH W aHATM3UPOBATh HHpoOpManmio 1Mo Teme «KuHemaTukay
cozepaautytocs B coobmenusx CMU, MHrepHeTe, Hay4HO-TIONYJISIPHBIX CTAaThsIX.

JAunammuka (14 yacos)

Bzaumooeiicmeue men ¢ npupooe. feénenue unepyuu. | 3akon Hetomona. Huepyuanvuvie cucmemol
omcyema. Ilouamue cunvi — xax mepwvi 83aumooeticmeus men. |l saxon Hovromona. |1l 3axon Hwvromomna.
ITpunnun otHocurensHocTu lanunesd. Aenenue macomenus. I pasumayuonuvie cuibl. 3aKOH BCEMHPHOTO
TaroteHus. [lepBas kocmuueckas ckopocTb. Bec mena. Hesecomocmov u nepeepysku. [lechopmayua u cuna
ynpyeocmu. 3axon I'yka. Cunvl mpenus. VIMIynbc Tella U UMIYJbC CUJIBbl. 3aKOH COXpPAHEHMsI MMITYJIbCa.
Peaxmusnoe osusicenue. Pabota cunbl. Mexannueckas sHeprus Tena (MOTEHIMaIbHAs U KMHETHYECKas).
3aKOH COXpaHEHUSI U MTPEBPALICHHS SJHEPTUN B MEXaHUKH.

Jlaoopamopnasa paboma Nel «M3yueHune 3aKk0Ha COXpaHEHUS MEXAHUYECKOW SHEPTUN.

3namb: TIOHATHUS: Macca, cuia (Cuila TSKECTH, CHJIa TPEHUs, CUJla YIPYrocTu), BeC, HEBECOMOCTb,
UMIIYJIbC, MHEPIMAJIbHAs CUCTEMA OTCUeTa, padoTa CHIIbl, HOTEHIMAIbHAs U KUHETUYECKasl YHEeprus,

3aKoHbI ¥ NPUHIUIBL 3aKkoHbl HpIOTOHA, MPUHIIUII OTHOCUTENBHOCTH ['anuies, 3aKoH BCEMHPHOTO
TArOTEHUSA, 3aKOH ['yKa, 3aBUCHMOCTB CUJIBI TPEHUS CKOJIBXKEHHUSA OT CUJIbl JABIEHUS, 3aKOH COXPAHECHUs
VMITYJIbCA, 3aKOH COXPAaHEHHUs U MIPEBPALCHUS YHEPTUH.

IIpakTHueckoe NpUMEHEHHUE: IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB IIOJ JICWCTBUEM CHUIIBI TSXKECTH,
PEaKTHBHOE JIBH>KEHHE, YCTpOorcTBO pakeTsl, KII/] mamme n MeXaHU3MOB.

Ymemv: M3MepATh M BBIYUCIATh (PU3MUECKUE BEIHMUMHBI (MAcCy, CHITY, JKECTKOCTh, KOI(P(UIIMEHT
TpPEeHUsI, UMITYJbC, paboTy, MomHocTh, KIIJl mexanusmos,). Uutath U CTpOUTH TpauKu, BbIpa)karoliue
3aBUCUMOCTh CWJIBI YNIPYrocTH OT jAedopmaruu. Pemars mpocrteiiiine 3ajadd Ha OINpeNeleHue Macchl,
CWJIBI, UMITYJIbCa, paboThl, MoutHOCTH, 3Hepruu, KIIJI. M300paxkaTe Ha uepTexke NMpu pelIeHUU 3aaad
HaIpaBJIEHUS] BEKTOPOB YCKOPEHUS, CHJIbI, UMITyJIbCA TeJla. PacCunThIBaTh CUIIBL, JEMCTBYIOLIUE HA JIETUYHKA,
BBIBOJIAIIETO CAMOJIET M3 NMUKUPOBAHMSA, M Ha JBIKYIIMHCS aBTOMOOWIIL B BEPXHEM TOUKE BBIMYKJIIOTO
MOCTA; OIpPEACNATh CKOPOCTb PAKEThl, BarOHA IIPU ABTOCLIENIKE C HCIIOIb30BAHMEM 3aKOHA COXPaHEHUS
UMITyJIbCA, a TaKXe CKOpPOCTh Teja IpU CBOOOJHOM MaJleHUU C HUCIOJIb30BAaHHUEM 3aKOHA COXPAaHEHHUS
MeXaHu4eckoi sHepruu. OIeHnBaTh U aHAIM3UPOBATh MH(OpMAIHIO 10 TeMe «J{MHaMUKa) CoAepKallyloCs
B coobmenusx CMU, MaTepHeTe, HaydHO-TIOMYJISPHBIX CTAThIX.

OcCHOBBI MOJIEKYJISIPHO-KUHeTH4YeCKOo# Teopuu (14 yacoB)
Ctpoenne BemectBa. Mosekyna. OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO- KHUHETHYECKOW TEOpPHUHU
CTPOEHHUSI BEIIECTBA. DKCIEPUMEHTAIBHOE JI0Ka3aTEIbCTBO OCHOBHBIX MOJIOXKEHUN Teopuu. BpoyHosckoe



osuoicenue. Macca monekyn. Konuuecmeo eewecmea. CtpoeHue ra3o00pa3HbIX, KUIAKUX M TBEPIBIX TEIL.
WneanbHblil ra3 B MOJIEKYJISIpHO-KUHETHUECKON Teopun. CpedHee 3Hauenue K8aopama cKOpoCmu MoOJeKyIl.
OcHogHoe ypaeneHue MONEKYIAPHO-KUHemudeckou meopuu. Temnepamypa u menniogoe pagHoGecue.
Abconomuas memnepamypa. Temnepamypa - mepa cpeoHeti Kunemuyeckou sHepauu. Mzmepenue ckopocmu
monexkyn. Ocnognvie Makponapamempuvl 2a3a. Y paBHEHUE COCTOSIHUS UIEAIBHOrO rasa. I a3oevie 3aKOHbl.
3asucumocms Oasnenus HacvlyeHHo2o napa om memnepamypul. Kunenue. Bnasxcnocms 6030yxa u ee
usmepenue. Kpucmannuueckue u amopghnvle mena.

3namb: TOHATHS: TEIUIOBOE [BMKEHHE YaCTHUI[; MacChbl U pa3Mepbl MOJIEKYJ; HJCAlbHBIM ras;
M30TEPMUYECKUN, HW30XOPHBIH, U300apHBI M aauadaTHBIA MpoIEcChl; OpPOYHOBCKOE JBUKCHHE,
TeMieparypa (Mepa cpeJHell KMHETUYECKOW SHEPruu MOJIEKYN); HACBHIIICHHbIE M HEHACHIICHHBIE Iaphbl;
BJIQXKHOCTh BO3/1YXa; aHU30TPONUU MOHOKPHCTAUIOB, KPUCTAUIMYECKUE M aMOp(HBIE Tena; ynpyrue u
IacTU4YecKue aedopmanmm.

3akoHbl U (OPMYIIBI: OCHOBHOE YPaBHEHHME MOJIEKYISIPHO-KUHETUYECKOW TEOpUU, YypaBHEHUE
MenneneeBa — KnanelipoHa, cBs3b MEXy apaMeTpaMH COCTOSHUS ra3a B U30MPOLEccax.

[IpakTuueckoe MIPUMEHEHHUE: HCII0JIb30BaHUE KpHUCTaJIOB U JApyrux
MaTepUajoB
U TEXHUKE.

Ymems: pemarb 3aauu Ha pacyeT KOJWYECTBA BEILECTBA, MOJSPHOM MAacChl, C HCIOJb30BAHUEM
OCHOBHOT'O YPaBHEHMS MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU ra3oB, ypaBHeHUs1 MeHneneeBa — Knaitnepona,
CBSI3M CpEeJHENW KUHETHYECKOM SHEPIUM XaOTHYECKOro [BHMKEHHUS MOJIEKYJ W Temmneparypbl. Uurath u
CTpPOUTHh TpauKu 3aBUCUMOCTH MEXJy OCHOBHBIMH MapameTrpamu cocTosiHus ras3a. [lonb3oBaThbes
IICUXPOMETPOM; ONPEAEIATh IKCIEPUMEHTAILHO TapaMeTpbl COCTOsIHUSA raza. OLeHUBaTh U aHAJIM3UPOBATh
uHpopmanuio mo teMe «OCHOBBI MOJIEKYJISIPHO- KHHETHUYECKONH TEOPHM» COJECPKAIIYIOCS B COOOIIECHUSIX
CMU, NntepHeTe, HayuHO- ONYJSPHBIX CTAThAX.

OcHoBBbI TEpMOANHAMUKH (9 YacoB)

Buympennusas suepeus. Paboma 6 mepmoounamure. Konuuecmgeo mennomol. YoenvHas
mennoemkocms. IlepBbiii 3axkoH TepMmoauHaMuku. [[lopsmok wu  xaoc. HeoOpaTUMOCTh TEIUIOBBIX
npoueccoB. | [Ipunuune! nelicteust temioBoro asuratens. /[BC. [uzens. KI1J[ TennoBeix nBUratene.

3namy: TOHATHS: BHYTPEHHSAS SHEprusi, paboTra B TEpMOJUMHAMUKE, KOJMYECTBO TEIUIOTHI. YylelbHas
TEIJI0OEMKOCTh HEOOPAaTUMOCTh TEIUIOBBIX MTPOLIECCOB, TEIIOBHIE IBUTATEIH.
3aKOoHBI U (POPMYJIBI: TIEPBBIN 3aKOH TEPMOIUHAMUKH.

[TpakTrueckoe IIPUMEHEHHUE: TEIUIOBBIX  JIBUraTelied  Ha TpaHCIOpTe, B
JHEPreTHKE
U CEeJIbCKOM  XO3sficTBE;  MeTOIbl  NPOQUIAKTUKU u OoppOBI ¢ 3arps3HEHHEM

OKpY>Karollen Cpeibl.

Ymems: pemats 3a7jaun Ha IPUMEHEHHE NIEPBOT0 3aKOHA TEPMOJAMHAMMKH, Ha pacdyeT paboThl rasa B
nzobapuom mnporecce, KIIJ] TeruoBbix aBurateneil. Berumcisth, paboTy raza ¢ MOMOIIbI0 rpaduka
3aBHUCHUMOCTH JaBlieHHuss OT oObema. OlLleHHWBaTh W aHaIM3UpOBaTh HHGpopMaluio 1Mo Teme «OCHOBBI
TEPMOJUHAMHKN» cofiepkairyrocs B coodmenusx CMU, NuTepHere, HAYYHO-TTOMYISIPHBIX CTaThsX.

OCHOBBI 2/1eKTPOAUHAMHUKH JJIeKTpocTaTHKa (9 4acoB)

Ymo makoe snexkmpoounamuka. Cmpoenue amoma. DIEMEHTAPHBIN SJIEKTPUYECKUN 3apsf.
Onexmpusayusa men. /Jea pooa 3aps006. 3aKOH COXPaHEHUs IEKTpUUECKOro 3apsina. Obvsacnenue npoyecca
anexkmpuzayuu men. 3axkon Kynona. Dnextpudeckoe none. Hanpsowcennocms 21eKmpuuecko2o noJs.
Ipunyun cynepnozuyuii noneu. Cunogvie MuHUU 31eKMPULEcKo2o nois. 1IpoeoOHuKu u OusNeKmpuku 6
anexkmpuueckom none. llonapuzayus ousnekmpuka. Ilomenyuan s31eKkmpocmamuyecko20 noJis U pasHocmb
nomenyuanos. Konoencamopul. Haznauenue, ycmpoiicmeo u 6u0vl KOHOEHCamopoa.

3Hamb: TIOHSTHS: BJIEMEHTAPHBIM JJIEKTPUUECKUH 3apsif, DJIEKTPUUECKOE I10JI€; HAINPSIKEHHOCTD,
Pa3HOCTb MOTEHIMATIOB, HAMPSXKEHUE, FIEKTPOEMKOCTh, TUAJIEKTPUUYECKAs MPOHUIIAEMOCTb.

3akonbl: KynoHa, coxpaneHus 3apsa.

[TpakTHveckoe NpUMEHEHHE: 3alIUuTa MPUOOPOB U 0O0OPYIOBAHUS OT CTATHYECKOTO IIEKTPUIECTBA.



Yumemps: pemars 3a1aun Ha 3aKOH COXpPaHEHMsI SJIEKTPUUECKOTO 3apsiia U 3akoH KynoHa; Ha ABM)KEHHE U

paBHOBECHE 3apsSHKEHHBIX YACTHI] B 3JIEKTPHUUECKOM T10JI€; Ha pacueT HANpsHKEHHOCTH, HAMPSIKEHHUS,

paboThI AIEKTPUUECKOTO TOJISA, IEKTPOeMKOCTH. OIIeHHBATh M aHAIM3UPOBATh HH(OPMAIIHIO 110 TEME
«QneKkTpocTaTukay cojepxainytocs B coodmenusx CMU, MarepHeTe, HayyHO- MOMYJISPHBIX CTAThX.

3aKkoHbI MOCTOAHHOIO TOKA (8 YacoB)

Onexrpuueckuid Tok. Cuna moka. Ycnosus, neobxooumvie 0N CYyUeCmeo8aHus 31eKmpuiecKo2o
moka. 3axon Oma Ons yuacmka yenu. Inexkmpuyeckas yens. llocredosamenvHoe u napaiieibHoe
coeounerue npogooHuxos. Paboma u mowmHocme snexmpuuecko2o moka. DNeKkmpoosudicyuyas cuid.
3akon Oma Ons nonmotl yenu.

Jlabopamopuas paboma Ne2 «/3yueHue nociea0BaTeIbHOIO U MapalieIbHOTO COSIMHEHUS
MIPOBOTHUKOBY.

Jlabopamopnasa pavoma Ne3 «3mepenne I/C 1 BHYTpEHHETO CONPOTUBIICHUSI HCTOYHUKA TOKA)

3namy: nousitusi: cropoHHue cuibl U JJ[C; 3akonsl: OMa JyIsi TOJTHOM 1IETH.
[IpakTHYeckoe MPUMEHEHUE: FICKTPOU3ZMEPHUTEIIbHBIC TPHUOOPHI MATHUTOIICKTPUICCKON CUCTEM

Ymems: mpon3BOAUTE pacyeThl MICKTPUICCKUX LIENeH ¢ MpUMEHeHHeM 3akoHa OMa Jijisl ydacTKa U
MIOJTHOM TIeTI ¥ 3aKOHOMEPHOCTEH TOCIIeIOBATEIBHOTO U TAPAILICILHOTO COSIMHEHUS IPOBOIHUKOB,
OLCHUBATb U AHAJIIM3UPOBATH I/IH(bOpMaIII/IIO 10 TeME «3aKOHBI [IOCTOSHHOI'O TOKA COACPIKAIIYIOCA B
coobmenusix CMU, UnTepHeTe, HAYYHO-TIOMYJISPHBIX CTaThsIX.

ITonw30BaThCs MUJUIUAMIICPMETPOM, OMMETPOM HJIM aBOMCTPOM, BBIIPAMUTCICM 3JICKTPHYCCKOI'O
TOKA.

Cobuparts anekrpudeckue nenu. Mamepste 9J1C u BHyTpeHHEe CONPOTUBICHUE HCTOYHHUKA TOKA.

DJIeKTPUYECKHH TOK B Pa3JIMYHBIX cpeaax (5 yacoB)

Dnekmpuueckas npo8oOUMOCHb PA3IUYHBIX BeUjecms. 3a8UCUMOCMb CONPOMUBTEHUs NPOBOOHUKA
om memnepamypsl. CeepxnpoeooUMocms. IDNeKMPUUecKuti mox 6 HnoaAynpogooHukax. Ilpumenenue
NOJYNPOBOOHUKOBLIX NpUdOpos. Dlekmpuyeckuil MoK 6 eakyyme. JOleKmpoHHO-Iy4esdas mpyoKa.
Onekmpuueckuti mox 8 oJcuokocmsax. JInekmpudeckutl mok 6 eazax. Hecamocmosamenvuwiii u
camocmosmenvHulil pazpaosl. [lnazma.

3uamy: MOHATHS:  DJIEKTPOJIU3, JUCCOLIMALUSA, PEKOMOMHALMS, TEPMO3JIEKTPOHHAs
SMHCCUS, COOCTBEHHass M TIpHMECHas MPOBOAMMOCTb IOJYIPOBOJAHUKOB, p — N - Tepexoa B
MOJIYTIPOBOIHUKAX.

3aKOHBI: JJIEKTPOJIN3A.

HpaKTI/I‘-I€CKO€ MNPUMCHCHHUEC. DJBJICKTPOJIM3a B MCTAJLUIYPruh W TaJIbBAHOTCXHUKE, DJSJICKTPOHHO-
Jy4eBOM TpyOKH, MOIYIPOBOAHUKOBOTO MO, TEPMOPE3UCTOPA, TPAH3UCTOPA.

Ymemps: pemats 3a1a4n Ha ONPEJECIICHUE KOJINYECTBA BEIIECTBA BBIICIIMBIIETOCS MIPU DIIEKTPOIIHU3E,
OLIEHUBAaTh W AaHAJIM3UPOBATh HHPOPMALUIO TO TeMe «DIEKTPUYECKHH TOK B pa3IMYHBIX CpEaax»
conepartytocs B coobmmenusix CMU, nTepHeTe, HaydHO-TIONYJSPHBIX CTAThAX.

11 knace
(68 yacos, 2 yaca B He/leJII0)
OCHOBBI JIEKTPOAMHAMMKH (MPOI0JIKeHue).(26)

MarnuTtHoe noJie (5 4yaco).
Bzaumooeticmeue mokos. Marautnoe nonie Toka. Maenumnas unoykyus. Cuna Amnepa. Cuna

Jlopenya.
3Hamy: MOHSTHS: MArHUTHOE TI0JI€ TOKA, WHIYKITAS MarHUTHOTO TTOJIS.
[IpakTuueckoe MIPUMEHEHHUE: AIEKTPOU3MEPUTENbHBIE npuOopbI

MarHUTO3JIEKTPUYECKON CUCTEMBI.
Yumemy: pemath 3a1a4M Ha pacyeT XapaKTEPUCTHUK JBUKYILETOCs 3apsja WIK MPOBOJHUKA C TOKOM B
MarHMTHOM II0JI€, OIPEENIATh HallpaBJIeHNe U BelnuuHy cui JlopeHua u Amnepa,

DJIeKTPOMArHUTHAasI MHAYKIMSA (7 4acoB)



SIBneHue 3NEKTPOMATHUTHOW MHAYKIUHN. MacnumHulii nomox. 3aKoH 371eKmpoMacHUMHOU UHOVKYUU.
IIpasuno Jlenya. Camounoykyus. Mnoykmuenocms. B3auMOCBSI3b AJEKTPUISCKOTO M MATHUTHOTO TOJICH.
DNEeKTPOMarHuTHOE MOJIE.

Jlabopamopnas paooma Nel: VIzydeHnue 31€eKTPOMarHiTHOM MHTYKIIUH.

3Hamy: TOHATHS: ANEKTPOMATHUTHAS WHAYKIMS; 3aKOH 3JIEKTPOMAarHUTHON WHAYKIIUHU; IPABUIIO
Jlenna, caMOMHIYKIUS; UHAYKTUBHOCTb, 3JIEKTPOMAarHuTHOE IOJIE.

Yumemb: OOBSICHATH SIBICHUE 3JCKTPOMArHUTHOM MHIYKUUU M CAaMOMHAYKIIMH, PellaTh 3aJadyd Ha
MIPUMEHEHHE 3aKOHA AJIEKTPOMArHUTHOW MHAYKIIUU, CAMOUHTYKIIHH.

DJIeKTPOMAarHUTHbIE KoJle0aHusi U BOJIHBI (10 yacoB)

Ce0600HbIe Konebanus 6 KonebamenvHom Konmype. Ilepuod c60600HbIX INeKMPULECKUX KOAeOAHULL.
Ilepemennsiii snekmpuueckuti mox. I enepuposanue snekmpuueckoul suepeuu. Tpancghopmamop. Ilepedaua
9NEeKMPU4ecKol sHepauu. DIEKTPOMAarHUTHbIE BOJHBL. Ceoilicmea 31eKmpomacHumublx 601H. lIpunyunvl
paouocsszu. Teresuoenue.

3namy: MOHATHS: CBOOOJHBIC W BBIHYXJIECHHBIC KOJEOaHMs; KOJICOATENbHBIH KOHTYp; MEepEeMEHHBIN
TOK; PE30HAHC, JIEKTPOMAarHUTHAs BOJIHA, CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

[TpakTHdeckoe MIPUMCHCHHE: reHepaTop MIEPEMEHHOTO TOKa, cxema
paaunoTeneOHHOM CBS3M, TEIEBHICHUE.

Vmems: W3MepaTe CHIly TOKAa M HalpsDKEHHE B IEMSAX IEPEeMEHHOro Toka. Mcmonb3oBaTh
TpaHcopmaTop Ui TpeoOpa3oBaHUsT TOKOB M HampspkeHuid. OrmpenensTh HEW3BECTHBIM Mmapamerp
KOJIe0aTeIbHOTO KOHTYpA.

OnTuka (15 yaco) CBeToBbI€ BOJIHBI. (9 4acoB)

Ckopocmb ceema u mMemoowl ee uzmepeHus. 3aKoHbl OMpaxfcenus U npelomieHus ceéema. BoaHoBbIE
CBOWCTBA CBeTA: ducnepcus, unmepgpepenyusn ceema, ougpaxyusa ceema. Kocepenmnocms. I[lonepeunocms
ceemosyvix 6oH. Ilonapuzayus ceema.

Jlabopamopuasa padoma Ne2: VI3mepenue nokazaress IpeoOMICHHUS CTEKJIA.
Jlabopamopuasa padoma Ne3: V3mepeHue JIMHbI CBETOBOM BOJIHBI.
. [IpuMeHeHne noasIporI0B I U3yYEHUS MEXaHUYECKUX HAIPSHKEHUHN B IETAISIX  KOHCTPYKITHI.
3namyb: noHATUA: UHTEpdepeHIus, TudpaKius U TUCIIEPCHsI CBETA.
3aKOHbBI OTPAXKEHUS U TPEJIOMIICHHS CBETA,

[IpakTuueckoe MIPUMEHEHHUE: MIOJIHOTO OTpaXKEHUs, uHTEep(EepeHIInHy,
TUGPAKIUK U MOJIIPU3ALUHU CBETA.

Ymems: n3MepsaTh JUIMHY CBETOBOM BOJHBI, PelIaTh 33aui Ha MpUMEHEHHe (GOPMYII, CBA3BIBAIOIINX
JUTMHY BOJHBI C YaCTOTOM M CKOPOCTHIO, TIEPHOJ KOJICOAHHN C IHUKIMYECKOW 4YacTOTOW; Ha MPUMEHEHHE
3aKOHa MPEIOMJIEHUS CBETA.

DJIeMeHTbI TeOPUM OTHOCUTEJIBLHOCTH. (3 yaca)

[Toctynatel Teopuu oOTHOCUTENbHOCTU. IlpuHIMI OTHOcHTENbHOCTH OMHIITEHHA. [locTosHCTBO
ckopocTH cBera. [IpocTpaHCTBO M BpeMs B CIELUANbHONW TEOPUHM OTHOCUTEIBHOCTH. PendruBucTCKas
nuHamuka. CBs3b MacChl C SHEPTHUEN.

3Hamb: OHATUSA: IPUHLIMII TIOCTOSHCTBA CKOPOCTH CBETA B BAKYyME, CBSI3b MACChl U SHEPTUU.

Ymemos: onpenensaTb rpaHUIbl IPUMEHEHNS 3aKOHOB KJIACCUYECKON U PEIATUBUCTCKON MEXaHUKH.

H3ny4denus u cektpsl. (3 yaca)

Paznuunble BUABI AIIEKTPOMAarHUTHBIX M3IYyYEHMM M MX MPAKTUYECKOE NPUMEHEHHUE: CEOUCmea u
npuMeHeHue  UHQPAKPACHLIX,  YIbmMpaguonemosuix  u  peHmeeHogckux  uznyuyenuu.  Llxana
INEKMPOMASHUMHBIX U3TYYEHUL.

3namo: MPAKTUYCCKOC MNPHUMCHCHUCE: MPUMEPLI IMPAKTUYCCKOTO MPHUMCEHCHUA IBJIICKTPOMArHUTHBIX
BOJIH MH(PaKPaCHOT0, BUAUMOTO, YIABTPA(PHOIETOBOIO U PEHTTEHOBCKOTO TUAMa30HOB YacToT.

Ymemb: 00OBACHATH CBOMCTBA Pa3IMUYHBIX BUI0B IEKTPOMArHUTHOIO U3IY4YEHUS B 3aBUCUMOCTH OT
€ro JJIWHBI BOJIHBI 1 4YaCTOTHI.

KBanToBas ¢puszuka (17 yacos)
[Tumote3za Ilnanka o kBaHTax.] Dotodddexr. Vpasnenue Oiinwmenina oaa domosghgexma.



@oronsl. [I'mnore3a ne bpoisid 0 BONMHOBBIX CBOMCTBax uacTHll. KopmycKyiasipHO-BOJIHOBOH Ayaln3M.
CooTHotieHre HeonpeaeneHHOoCTH [ eii3enoepra. |

Cmpoenue amoma.. Onvimul  Pesepgopoa. KBanToBbie moctynatsl bopa.

Hcnyckanue u noenowenue ceema amomom. Jlazepsl.

[Mopenu CTpoeHUsI aTOMHOTO SIApa: NPOMOHHO-HEUMPOHHASL MOOelb CIMPOEeHUs. AMOMHO20 510pa.]
Snepusie cumnbl. [JledexkT macchl M 3HEpPrusl CBA3M HYKIOHOB B snpe. SlnepHas sHepretuka. BrusHue
MOHU3UPYIOUIEH pajualiy Ha )KUBbIE OpraHu3Msbl. [J{03a n3imydyeHus, 3aK0H paJluOaKTUBHOIO pacnaja v ero
CTaTUCTUYECKUIN XapakTep. DJeMEHTapHble YacTHIbL: uacmuyvl u axmudacmuysi. DyHTaMEHTAIbHbIC
B3aUMOJCHCTBUA |

3nauenue uzuku 01 00LACHEHUS MUPA U PA3BUMUSL NPOUIBOOUMENbHBIX cul obwecmsa. Eounas
Quzuueckas kapmuna mMupa.

Jlabopamopnas paooma Ne4: «13ydeHue TPEKOB 3apSIKEHHBIX YaCTHUID.
YCTpOUCTBO U JEHCTBHE CYETYMKA HOHU3ZUPYIOIIUX YACTHLL.

3uams: Tlonstus: ¢otoH; (HoTOodDDEKT; KOPIMYCKYISIPHO-BOIHOBON Ayanu3M; sAepHas MOICIb
aToMa; SICpHbIE pEaKLUUu, DHEPrus CBSA3M; paAJAMOAKTUBHBIM pacrmaza; LenHas peakuus JCJICHUs;
TEPMOSZICPHAsI PEAKIUS; IEMEHTapHAsl 4aCTULA, AaTOMHOE 1PO.
3akoHsl poTorddexTa: nocrynarsl bopa, 3aKoH paJuoaKTUBHOIO pacnaja.

[lpakTHyeckoe TPUMEHEHHE: YCTPOMCTBO ¥ TPHUHIMII JCHCTBUS (OTODIEMEHTA; IPUMEPHI
TEXHUYECKOI'O - HCHOJIb30BaHUS (OTORJIEMEHTOB; NPUHIMII CIEKTPAJbHOIO aHAW3a; IPUMEpPbI
[IPAKTUYECKUX TPUMEHEHUM CHEKTPaJbHOIO aHaliu3a; YCTPOMCTBO M NPUHLMUII JEUCTBUS SIIEPHOIO
peaxropa.

Ymemov: Pemath 3amaun Ha NMpuUMeHEHHE (HOPMYJI, CBS3BIBAIOIIMX SHEPTHIO M UMITYJIEC (OTOHA C
Y4aCcTOTOM COOTBETCTBYIOIIEH CBETOBOW BOJIHBL. BBIUMCIATH KpacHyro rpaHuny (Gortosd¢dexra v 3HEpruro
(OTO2TIEKTPOHOB Ha OCHOBE ypaBHEHUs DiHIITeHA. ONpeaAensaTh TPOAYKTHI SIEPHBIX PEaKIfii Ha OCHOBE
3aKOHOB COXPAaHEHHUs NEKTPUYECKOTO 3apsaga U MaccoBOI'0 yucna. PaccunTsiBath
SHEPreTUUECKUN BBIXOJ sAJepHOM peakuuu. OnpenensTb 3HAK 3apsiia WIM HalpaBICHHUE JABH)KECHUS
3JIEMEHTApHBIX YAaCTHI] 110 UX TpekaM Ha ¢poTorpadusx.

Crtpoenue Bcesiennoii (7 yacos)

Cmpoenue conneunou cucmemvl. Cucmema «3emna — Jlyna». Odowue ceedenusi o Connye (8uo 6
MeNeckon, 8paujerue, pasmepol, MAccd, C6emUMOCHb, MeMNepamypa COIHYa U COCMOSIHUE 8eujecmed 8
HeM, Xumuyeckuti cocmas). Mcmounuku suepeuu u eHympennee cmpoenue Connya. Quzuveckas npupooa
36e30. Hawa [anaxmuxa (cocmae, cmpoeHue, OsudiceHue 368e30 6 Ilanakmuke u ee epaujenue).
IIpoucxoocoenue u 360a10YUsL 2aNAKMUK U 36€30.

3nams: TOHATHUSA: TUTaHETA, 3Be3/1a, ColHeYHasl cucTeMa, ralakTHKa, BeeneHnHasi.

[TpakTHdeckoe MpUMeHEHNE 3aKOHOB (PU3UKH TS OTIPE/ICIICHHS XapaKTePUCTHK TUTAHET U 3BE3/I.

Ymemsb: 0OBACHATH CTPOCHUE COMTHEYHON CHUCTEMBI, TanakTuk, ConHna u 3Be3. [IpuMeHsTs 3HaHue
3aKOHOB (DM3HKH ISl OOBSICHEHUS IMPOIECCOB MPOUCXOJISANINX BO BCelleHHOW. [10JIb30BaThCs TOMBHIKHOM
KapToil 3B€3/JHOT0 Heda.

IToBTOpenue. (7 yacos)



YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE
YYEBHOI'O IPEJIMETA «®U3UKA»

10 KITACC
Ne mi/m KonuuecTBo B Tom unciie
Tema 1acos KomOunupoBaHn| mabopato Kontpo
HbIC pHBIC 3aHATHS| JIbHBIC
YPOKH paboThI
1. Bsenenue 1 1
2. Kunemaruka 9 8 1
3. JlnHamuka 7 6 1
4. 3aKOHbBI COXPaHEHUSI B MEXAHUKE 8 6 1 1
0. OCHOBBI MOJIEKYJISIPHO- 14 12 1 1
KMHETUYECKOU TEOPUH
6. (OCHOBBI TEPMOJIMHAMUKHU 6 5 1
7. DJIeKTpOCTaTHKA 9 9
8. 3aKOHBI IOCTOSTHHOTO TOKA 8 5 2 1
0. DJIEKTPUUECKUI TOK 6 6
[PA3ITUYHBIX Cpeiax
10. HToro 68 58 5 5
11 KJIACC
No Konnd B Tom qncn6e
naboparo
n/ Tema CCTBO KomOuumposa P KOHTPOJIbHBIC
Hacos HHBIE YPOKH prbIe a00ThI
P paboThI P
1. | MarauTHoOe€ 1oe
2. DNEKTpOMarHuTHasE UHIYKIUS 1 1
1
3 DNEeKTPOMarHUTHBIE KOJICOAHUS U 10 9
BOJTHBI
4. | Onruka 15 12 2 1
5. | KsanroBas ¢usuka 17 14 2
6. | Ctpoenue Bcenennoii. 7
7. | IlosTopenue. 7
Bcero vacos 68 59 4 5




IIpumepHbIe HOPMbI OLIEHKY 3HAHUI M YMEHU yyamuxcs no pusuke

HpI/I OIICHKEC OTBCTOB YHAIIUXCA YUUTBIBAIOTCA CIICAYIOUIUC 3HAHUA!
0 pusuvYecKUX ABJIEHHUSAX:

» NpU3HAKHU ABJIEHUS, 10 KOTOPHIM OHO OOHAPYKMBAETCS;

» yCIOBUS, IPU KOTOPBIX IIPOTEKAET SBIECHUE;

» CBA3b JAHHOTO SABJIEHHH C JIPYTUMH;

» 00bsACHEHHE SBIEHHS HA OCHOBE HAYYHOH TEOPHH;

» npuMepbl ydeTa U MCIOIb30BaHHUs €ro Ha NPAKTHKE;

0 (pU3MYECKHUX ONbITAX:

» lenb, CXeMa, YCIOBHS, HPU KOTOPHIX  OCYIIECTBISIICS ONBIT, XOJ H
pe3yibTaThl OIIBITA;
o (pu3nYeCcKUX MOHATHAX, B TOM YHcJIe M 0 (U3HYECKUX BeJIHYNHAX!
> ABJICHMS WM CBOIMCTBA, KOTOPBIE XaPAKTEPU3YIOTCS JAHHBIM MOHATHEM (BETMUMHOMN);
» ompeseneHue MOHATHS (BEIMUKMHBI);
» (hOpMYIIBI, CBA3BIBAIONINE JAHHYIO BEIMUMHY C JPYTUMH;
» eluHUIBI (PUNUECKON BETHUHHbL
» Croco6bl M3MePEeHHUs BETUIUHbL
0 3aKOHAaX:
» (hOpMyIMpPOBKA U MAaTEMATHYECKOE BBIPAKEHUE 3aKOHA;
> OIBITHI, HOATBEPKIAIOIIME €T0 CIIPABEIINBOCT;
» npuMephl ydeTa H IPUMEHEHHUs Ha IPAKTUKE;
» yCIOBHUS MPHUMEHUMOCTH (J1s CTAPIINX KIACCOB);
0 (pM3MYECKUX TEOPHUSX:
» OIBITHOE 0OOCHOBAHUE TEOPHH;
» OCHOBHBIE HOHSATHS, MOJOKEHHS, 3aKOHBI, IPUHIIUIIEL;
» OCHOBHBIE CIIE/ICTBUS;
» [paKTUYecKHe IPUMEHEHMS;
» IpaHUILbI IPUMEHUMOCTH (JIJ1s1 CTAPIIMX KJIACCOB);
0 npudopax, MexaHu3MaxX, MallIMHAX!
» Ha3HayeHWe; IPUHIUI JeHCTBUS M CXEMa YCTPOHCTBA;
» NpUMEHEHME U PABUIIA MIONIb30BAHUS IPHOOPOM.
dusnyecKkue U3MepeHus.
» OmnpejieneHue 1eHbl JeeHus U Ipeiesa M3MepeHus Ipuoopa.
» OnpeensTs abCOMOTHYIO MOTPENIHOCTh U3MEPEHHs IIPHOOpa.
» OTOupaTh HYXHBIA IPUGOP U IPABHILHO BKIIOUATE €0 B YCTAHOBKY.
» CHUMAaTh MOKa3aHKs IPUOOPA U 3aIUCHIBATH UX C YUETOM aOCONOTHOMN MOrPEITHOCTH

n3Mepenus. OnpeaensiTh OTHOCUTENIbHYIO OTPEITHOCTh U3MEPEHU .

CrnenyeT y4uTBIBaTh, YTO B KOHKPETHBIX CIy4asX HE BcE€ TPEeOOBAHUS MOTYT OBITH IMpPEIbsSBICHBI
y4daluMcs, HallpuMep 3HaHUE T'PaHULl IPUMEHUMOCTU 3aKOHOB U TEOPHUM, TaK KaK 3TH IPaHULbI HE
BCErJla pacCMaTPUBAIOTCS B Kypce (PU3UKH CPeHEN MIKOJIBI.



OuneHke moaJiesKaT yMeHHS

» NpUMEHATH MOHATHS, 3aKOHBl M TEOPUH JUIS OOBACHEHHMS SABJEHHI HPUPOJBI, TEXHHKH;
OLICHMBATh BIIMSIHUE TEXHOJOTMYECKUX IIPOLIECCOB HA DKOJIOTMIO OKPY)KAIOIIEH Cpeabl, 310pOBbE
YeJIOBEKA U IPYTUX OpPraHU3MOB;

» CaMOCTOSITENBHO PaboTaTh ¢ yYeOHUKOM, HAYYHO-TIOMYJIAPHOM IUTepaTypoil, nHpopManueii B
CMMU u Unrepuere ;

» pelIaTh 3a1a44 Ha OCHOBE U3BECTHBIX 3aKOHOB U (POPMYII;

» 10JIb30BaTHCSA CIPABOYHBIMU TaOIULAMI (U3HUECKUX BETUYHH.

IIpu ouenke 1adopaTOPHBIX PA0OT YYHTHIBAIOTCH YMECHHS !

» IUIaHMPOBaTh MPOBEICHUE OMbITA;

» coOUpaTh YCTaHOBKY IO CXEME;

> 10JIb30BATHCA M3MEPUTENLHBIME PUOOPAMH;

» NpPOBOJUTH HAONIONEHMS, CHMMATh [OKA3aHUS HM3MEPUTEIbHBIX IIPHOOPOB, COCTABIATH
TaOJIMIIBI 3aBUCUMOCTH BEJIMYMH U CTPOUTH I'paduKy;

> OlIEHMBATh M BBIYUCIIATH HOIPEITHOCTH U3MEPEHHIA;

» COCTaBJIATH KPATKUii OTYET U JIeJaTh BHIBOBI 110 POJIENAHHOM paboTe.

Cnenyer oOpamarh BHMMaHHE Ha OBJAJCHHE YYallUMHUCS MPABUIBHBIM YHOTpeOIeHUEM,
IPOM3HOIIEHUEM M IMPABONMCAHUEM (PU3NYECKUX TEPMUHOB, Ha pPa3BUTHE YMEHUN CBS3HO H3J1araTh
M3y4aeMblil MaTepuall.

OneHka 0TBETOB y4almXxcst

OneHka «5» CTaBUTCA B TOM Clly4yae, €Clid yJaluics:

» 00HapyKHBAaeT BEPHOE MOHMMAHHE (PU3MUECKOH CYIIHOCTH PACCMATPHBAEMBIX SIBICHUH H
3aKOHOMEPHOCTEH, 3aKOHOB U TEOpUH, JA€T TOUHOE ONpPENEICHUE U UCTOJKOBAaHUE OCHOBHBIX MOHSITHUH,
3aKOHOB, TE€OpHil, a TakKe MpPaBUIbHOE OIpeneneHue (U3NYECKUX BEIWYHMH, WX €IUHUI] M CIIOCOOOB
MU3MEPEHMS;

» TIpaBWILHO BBINONHSAET YEPTEXKH, CXEMbI U TPA(UKH, COMYTCTBYIOIIME OTBETY;

» CTPOMT OTBET MO COOCTBEHHOMY ILIaHY, COMPOBOKIAET PAcCKa3 HOBBLIMH IPHMEPAMH, YMeEeT
IPUMEHUTD 3HAHUS B HOBOW CUTYallMU IIPU BBITIOJHEHUH MTPAKTUYECKUX 3aJaHUIl;

» MOET yCTaHOBHTb CBSI3b MEKIy H3ydaeMbIM U PaHee M3Y4eHHBIM MaTepHaIoOM I10 Kypcy
bu3KKH, a TaKkKe ¢ MaTEpPUAJIOM, YCBOEHHBIM ITPH U3YYEHUH JIPYTHX MPEIMETOB.

Onenka «4» cTaBUTCS, €CIIM OTBET yJIOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OLEHKY
«5», HO ydaluiicsi He UCIOJIb3yeT COOCTBEHHBIN IJIaH OTBETA, HOBBIE NPUMEPHI, HE IPUMEHSET 3HAHUS B
HOBOM CUTYalluH, HE MCIIOJIb3YET CBA3H C paHee U3y4YEeHHBbIM MaTEpHUaIoM U MaTEpUaJIOM, YCBOEHHBIM MPU
U3YYEHUU APYTUX NMPEAMETOB.

Onenka «3» cTaBUTCS, €M OoJiblIas 4YacTh OTBETA YIOBIETBOpSET TPeOOBaHMSIM K OTBETY Ha
OLICHKY «4», HO B OTBETE OOHAPYKMBAIOTCS OTIENbHBIE MPOOEsbl, HE MPEMATCTBYIOMINE AaJbHEHIIEMY
YCBOEHHUIO MPOTrPaMMHOI0 MaTepuaia; yJaluics yMeeT MPUMEHSTh MMOJTYyYeHHbIE 3HAHUS IPU PEeIIeHUU
MPOCTHIX 3aJ1a4 C UCIOJIb30BAHUEM TOTOBBIX (DOPMYII, HO 3aTPYAHSIETCS NPU PELIEHUH 3aa4, TPEOYIOINUX
npeoOpa3oBaHus GOPMYIL.

Onenka «2» craBUTCA B TOM Cllydae, €CJIM y4alluiicsi HE OBJaJe]l OCHOBHBIMU 3HAHHUAMH U
YMEHUSIMH B COOTBETCTBUHU C TPEOOBAHUSMH MPOTPAMMBI.

Onenka «1» cTaBuUTCS, €CIIM YYEHUK HE MOXKET OTBETUTH HA HA OJJUH U3 MIOCTaBJICHHBIX BOIIPOCOB.

B nucbMeHHBIX KOHTPOJBHBIX Pa0OTaX YYMTBHIBAETCS TaKXkKe, KaKyl0 4acTh pabOTHI BBIOIHUI
YUYEHHUK.

Ouenka 1a00paTopHbIX padoT:
Onenka «5» cTaBUTCS B TOM Cllydae, €CJIM yJalluiics:



» BBINONHUI paboTy B MOTHOM 0OBEMe C COONMIOJEHHEM HEOOXOAMMOMN MOCIIEN0BATENLHOCTHU
IPOBEICHUS ONBITOB U U3MEPEHUI;

» CaMOCTOATENbHO M PAlMOHAIBLHO CMOHTHPOBAI HEOOXOAMMOE OOOpYIOBAHHE, BCE OIBITHI
IPOBEJI B YCIOBHSX M PEKUMaX, 00E€CIEUUBAIOLINX IOJTY4YEHUE MPABUIBHBIX PE3Yy/IbTaTOB U BBIBOJIOB;
cobmroan TpeboBaHUs 0€30MMaCHOCTH TPY/a;

» B oTdeTe HPaBUILHO M AKKYPAaTHO BBINOIHSAN BCE 3alMCH, TAOIMIIBI, PUCYHKH, YePTEKH,
rpaduka, BIYUCIECHUS;

» NpaBUIBLHO BHITOTHMI aHAIu3 orpemHocteit (IX—X1 kmaccer).

Onenka «4» CTaBUTCA B TOM CJIydae, €CJIM ObLIM BBIOJHEHBI TPEOOBAaHUS K OIEHKE «5», HO
yUYaIIUKCs TOMYCTHI HEJJOYEThI UIH HEerpyoble OIIHOKH

Onenka «3» CTaBUTCS, €CIM Pe3yJbTAaT BHIIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJIIET MOJIYYHTH
IPaBUJIbHBIE BHIBOJIBI, HO B X0JI€ MIPOBEACHHS OIBITA U M3MEPEHH ObUIH JONMYIICHBI OIINOKH.

OneHka «2» CTaBUTCA, €CIIM Pe3yJbTaThl HE MO3BOJIAIOT CHENATh MPABUWIBHBIX BBIBOJOB, €CIH
OTIBITHI, U3MEPEHUS, BBIYUCIICHNUS, HAOIIOIEHHSI TPOU3BOAUINCH HENPABUIIBHO.

Onenka «1» cTaBUTCA B T€X Clydasix, KOT/la yJallluicsl COBCEM HE BBIIOIHMI paboTy.

Bo Bcex cimydasix olleHKa CHUKAETCsl, €CIIM YUYSCHHUK He CO0IIt01al TpeOoBaHMs 0€301MacHOCTH

TpyZa.



