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IlosicHuTeILHAS 3aMHCKA

AnantupoBaHHas paboyas mporpaMma pazpaboTaHa ¢ y4éTom:

e OenepanbHoro 3akoHa Poccuiickoit deneparuu ot 29 nexkadpst 2012 roga Ne 273 —
@3 «O06 obpazoanum B Poccuiickoii deneparmmy.

e[lpukaza MunoOpnayku Poccunm ot 17.05.2012 N 413 «OO0 yTBepKIeHUU
(beneparbHOro ToCy1apCcTBEHHOTO 00pa30BaTENILHOTO CTaHAApTa CPEeaHEro (TI0JHOTO) O0IIero
oOpazoBanus» (3aperucrpupoBano B Muntocte Poccun 07.06.2012 N 24480)

e [Ipukaza MunoOpnayku Poccum ot 29.12.2014 N 1645 «O BHeceHHH M3MEHEHUH B
npuka3 MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoii @enepanuu ot 17 mas 2012 r. N
413 «O06 yrBepxkaeHUU (DenepaibHOTO TOCYIapCTBEHHOTO 00pa30oBaTEIbLHOTO CTaHAapTa
cpennero (moJiHOTO) oOmIero oOpa3oBanus» (3apeructpupoBaHo B Muniocte Poccun
09.02.2015 N 35953)

e [Ipuka3za Munucrtepcta o6pazoBanus u Hayku P® ot 31 nexabps 2015 r. N 1578 «O
BHECEHUU W3MEHEHMH B (QenepalbHblil TOCyJapCTBEHHbIH 00pa3oBaTENbHBIA CTaHIApPT
cpenHero oOmiero oOpa3oBaHUs, YTBEPXKICHHBIN NprKa3oM MuHHUCTepcTBa 00pa3oBaHUSA U
Hayku Poccuiickoit @enepanuu ot 17 mast 2012 . N 413»

e [Ipukaza MunucrepcrBa oOpazoBanust U Hayku oT 29 wutoHs 2017 r. Ne613 «O
BHeceHnn u3MeHeHnil B ®I'OC cpemgnero obmiero oOpa3oBaHus, yTBEpkIeHHbIN [Ipukazom

MUHHUCTEPCTBOM 00pa3oBaHus 1 Hayku Poccuiickoit @enepannu ot 17 mast 2012 1. Ne 413
«CaHUTapHO-IIHIEMHOJIOTHYECKIE TPEOOBAHUS K YCIOBHSM W OpraHW3aluyd OOy4YeHUs B

00mIe00pa30BaTeIbHBIX  YUPEHKJACHUSX», YTBEPKICHHBIMH IOCTAHOBJICHHEM [ JIaBHOTO
roCyJapCTBEHHOTO caHHWTapHOTro Bpaua Poccuiickoit ®denmeparuu ot 29.12.2010r. Ne 189
(c m3menenussMu 1 aonoHeHUsIMA OoT 29 mions 2011 r., 25 nexabps 2013 r., 24 HOsAOps
2015r.);

e [Ipuka3za MunucrepctBa oOpa3oBanus U Hayku Poccuiickoit ®eneparuu Ne 336 ot
30.03.2016 r. «O0 yTBep>KJACHHH TIEPEYHS CPEIACTB OOYYECHHS M BOCIHUTAHUS, HEOOXOJIMMBIX
JUIsL peain3aiiiu 00pa3oBaTeNbHBIX MPOTPAaMM HA4YaJdbHOTO OOIIEro, OCHOBHOTO OOIIEro |
cpenHero oOmero o0pa3oBaHMs, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHUSM OOYy4eHHS,
HE0OX0IMMOT0 MPHU OCHAIIEHUHU 0011e00pa30BaTeIbHBIX OpraHu3auit

elIpukaza MunuctepctBa mpocsemeHuss Ne345 ot 28 pexabps 2018 roma o
denepanbHOM TMepeyHe Y4eOHHMKOB, PEKOMEHIYEMbIX K HCIOJIb30BAaHUIO MpPU peaTu3aluu
MMEIOIUX TOCYIapPCTBEHHYIO aKKpEIUTAlMI0 OO0pa30BaTeNbHBIX MPOTpaMM Ha4yaJIbHOTO
00111er0, OCHOBHOTO 00IIEr0, CPeAHETo 00IIero 0opa3oBaHMs

e [IpuMepHOil 0CHOBHOM 00pa30BaTENbHON MPOTPaMMBI CPEAHETO 001ero 00pa3zoBaHus
(omoOpena pemienueM (enepaabHOr0 yueOHO-METOAMYECKOTO OOBEAWHEHHUs MO 00leMy
o6pasoBanuio (mpotokost ot 28urons 2016 r. Ne 2/16))

e Vkaza IIpesunenta P® or 7 mas 2018 r. Ne 204 "O HanMoOHAJIBHBIX LEIAX U
CTpaTernueckux 3aaavyax pa3Butus Poccuiickoii @enepanuu Ha nepuof 1o 2024 rona

e Pacriopspkenust  [lemapramenta oOmiero oOpasoBanuss Tomckoit oOmacté  OT
28.09.2018 r. Ne 832-p «O0 yrBepxxaennu KoHuenuuu pa3Butus GU3NKO-MaTeMaTHYECKOTO U
€CTeCTBEHHOHAy4YHOTo 00pa3oBanus TomMckoii o6iactu Ha 2019-2025 roap»

e Pacriopspkenust nemaprameHTa oOpasoBaHus aaMuHuctpauuud [opoma Tomcka ot
25.02.2019 Ne 85-p «OO6 yTBep)KIECHHMHU IUIaHA MEpONpHATHH mNo peanuzanuu KoHuenuuu
pa3BUTHS (PU3HKO-MATEMATHUYECKOTO U €CTECTBEHHOHAYYHOTO 00pa3oBaHusl B ropojie ToMcke»
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e Koncrurynun Poccuiickoit @enepanun (CoOpanune 3akoHomarenbcTBa Poccuiickoi
Oepnepauun, 1996, Ne 3, ct. 152; Ne 7, c1.676; 2001, Ne 24, c1.2421; 2003, Ne 30, cr. 3051;
2004, Ne 13, c1.1110; 2005, Ne 42, c1.4212; 2006, Ne 29, ¢1.3119; 2007, Ne 1, ct. 1; Ne 30, crt.
3745; 2009, Ne 1, ct. 1, ct. 2; Ne 4, ct. 445).

eKonsennnu OOH o mpaBax pebenka, mpuHstas 20 HostOps 1989 r. (COopHuK
MexyHapoaHbix goroBopoB CCCP, 1993, seimyck XLVI).

eap mporpamMmbl: JTOCTUKEHUE BBITYCKHUKAMU KOMIETEHLIMIA MU KOMIIETEHTHOCTEM,
ONpEeNesieMbIX  JIMYHOCTHBIMH,  CEMEWHBIMH,  OOIIECTBEHHBIMH, TOCYAapCTBEHHBIMU
MOTPEOHOCTAMH M BO3MOXHOCTSIMH ~ OOYYaroIIErocsi CTapliero MIKOJBHOTO BO3pacTa,
CTAaHOBJIEHME U PA3BUTHUE JIMYHOCTH OOYYAIOUIErocsi B €€ CaMOOBITHOCTH W YHUKAJIBbHOCTH,
OCO3HAaHUE COOCTBEHHOW WMHIMBHIYAIbHOCTH, TOSBJICHHE XKU3HEHHBIX TJIAHOB, TOTOBHOCTH K
CaMOOTIPE/ICIICHUIO.

3apaum:

® hopMUpOBaATh POCCUMCKYIO TPAKITAHCKYIO UACHTUYHOCTH 00YJarOITUXCS;

© 00€CIICYNTh PaBHBIC BO3MOXHOCTH TIOJNYYCHHs] KA4eCTBEHHOTO CpPETHEro OOIIero
o0pazoBaHUs;

®CO3/aTh yCJOBHS JUISI Pa3BUTUS W caMOpealiu3aliil  OOyJaromuxcs, JUis
dhopMupoBaHUS 3A0POBOTO, OE30MACHOTO M AKOJOTHYECKH IIeJIeCO00pa3HOTO 00pasza >KU3HHU
00yJaronuxcs.

e chopMHpOBaTh MPEJCTABICHUS O POJIU U MecTe (DM3MKH B COBPEMEHHOW HayqyHOU
KapTHHE MHpa; MOHUMaHuEe (U3MYECKOW CYIIHOCTH HaOMI0AaeMbIX BO BceleHHOU sIBICHUIA;
MMOHUMaHHE poJi (PU3UKU B (POPMUPOBAHUHU KPyrozopa M (yHKIIMOHATHHOW TPaMOTHOCTH
YeJloBeKa JUIs PeIeHUs MPAKTUYECKHUX 3aa4;

® 100UTHCS BIIJICHUS OCHOBONOJIATr aI0IIUMHU buznueckuMu MOHSTHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMHU; YBEPEHHOE TMOJb30BaHHE (PUINUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

® TOOUTHCS BIAJCHUS OCHOBHBIMU METOJAaMU HAYYHOTO MMO3HAHUS, HUCIOJIb3YEMBIMH B
¢usuke: HaAOMIOJEHHE, OMNMUCAaHUE, W3MEpPEHUe, OHKCIEPUMEHT; YyMEHHUs o0pabaTbiBaTh
pe3ynbTaThl M3MEpeHuil, 0OHapyXHBaTh 3aBUCUMOCTb MEXAY (PU3NUECKMMH BEITUYMHAMU,
OOBSACHATH MOJTYYCHHBIE PE3YyIbTAThI U JAETaTh BHIBO/IBI;

e chopMHpOBaTh YMEHHUSI pelIaTh (GU3HUECKUE 3aa4u;

e chopMHpOBaTh YMEHHS MPUMEHATH MOJIydCHHbIC 3HAHUS ISl OOBSICHEHHUS YCIOBUI
MpoTeKaHus (U3NYECKUX SBJICHHUM B MPUPOAE U Uil NPUHATUS MPAKTUYECKUX pPEUICHUI B
MTOBCETHEBHOM KU3HU;

e chopMHpOBaTh COOCTBEHHYIO TO3UIUIO 110 OTHOIICHUIO K Qu3ndeckoil mHbopMaIu,
MOJIy4aeMoil U3 Pa3HbIX HCTOUYHUKOB.

Jlannast mporpaMma agantupoBaHa ans oOydenus nereit ¢ 3I[IP, uro mosBomsieT
pemarh 3a7a4d CBOEBPEMEHHOUN AaKTHBHOW TOMOIIM JETSIM C TPYIHOCTSIMH B OOYyYEHUU H
aJlanTaliyd K IIKOJIE B CHCTEME OCHOBHOTO O0IIero oOpa3oBaHus. 3aJep)KKa MCUXHYECKOTO
pa3BUTHS, €CIH JaK€ OHAa HE KOMIIGHCHUPYETCS K TOJPOCTKOBOMY BO3pPAacTy MOJHOCTHIO,
MpOSIBIIIETCS B 0OJiee MEUIEHHOM TEMIIE YCBOEHHUs y4eOHOTO MarepHualia peOeHKOM, ClabocTh
MaMsTH, BHUMaHHUS, B CHIIKEHHOW CIIOCOOHOCTH K BOJIEBBIM YCHIMSIM, B HEYMEHUU
CaMOCTOSITEIHO OpPraHM30BaTh JIEATENbHOCTh, OCYILIECTBISATH CAaMOKOHTPONb. Bce 310
CKasbIBaeTcsi Ha y4yeOHOU nesrenpHOcTH. Cucrtema pabotel ¢ netbmu ¢ 3[IP HampaBnena Ha
KOMIICHCAIMIO HEJIOCTAaTKOB Pa3BUTHs, BOCIOJHEHHE MPOOETIOB MPEANIECTBYIOMEro oOydeHus,
MPEOI0JICHUE HETaTUBHBIX 0COOEHHOCTEN SMOIMOHAIBHO TMYHOCTHON c(hephl, HOpMaTH3AIUIO U
COBEPIIICHCTBOBAHNUE YUE€OHOU NIEATEIBHOCTH O0YYarOIINXCsl, MOBBIIIEHUE UX



paboTocrniocoOHOCTH, AKTHBHU3AIHIO NO3HABATEIIbHOM  JICATEIbHOCTU MOCPENICTBOM
KOPPEKIMOHHBIX IPUEMOB U MeTOZI0B 00ydenus. [Ipu aganranuu nporpamMm Ajsi 00ydaromuxcs
c 3IIP ocobGoe BHHMMaHue oOpamiaercs Ha OBIAJACHUE OOYUYAIOIMIMMHUCS TPAKTHUYECKUMHU
YMCHHAMU U HABbIKAMH, YMCHBIIICHUC OG’bGMa TCOPCTUYCCKHUX CBCIICHHfl, BBIACICHUC OTACIBbHBIX
TeM (paszesnoB) Uit 0030pHOTO, O3HAKOMHUTEIHHOTO HW3YYEHHS, MPH 3TOM OOLIUN IIEH30BOM
o0beM conepkanus oOyueHusi coxpassiercs. [lpu omnenuBanum oOydatromuxcs ¢ 3I1P
PYKOBOJICTBYEeMCsl 00IIIe00pa3oBaTeIbHON MporpaMMoil W HammuueM y pebenka ¢ 3IIP
ciocoOHOCTH paboTaTh 1Mo anroput™MaM. [lOCTOSHHO YCIOXKHSIOIUICS y4eOHBIH MaTepuana,
€r0 HACBHIIEHHOCTh TEOPETHYECKIUMH pa3zaeiaaMu, O0JIbIION 00bEM MPEACTABISAIOT 3HAYUTEILHBIC
TpyaHoctH Uit oOydatommxcsi ¢ OB3, koropble, Kak HM3BECTHO, OTJIMYAIOTCS CHIDKEHHOMN
MMO3HaBaTEIbHOM AKTUBHOCTBIO, HE€IOCTAaTOYHOCTBIO BHHUMAHUA, ITaMATH, HpOCTpaHCTBeHHOfI
OPUCHTHPOBKU H APYTUMH OCO6€HHOCT5[MI/I, OTPUIATCIIBHO BJIMAIONIMMHU Ha YCICIIHOCTHL HX
00y4eHHS U BOCIIUTAHUS.

CoBepiieHCTBOBaHHE y4eOHO-BOoCTIUTaTeNIbHOTO Tiporiecca B 10-11 kmaccax ais oOydaroniuxcs
¢ OB3 cBs3aHO ¢ HEOOXOAUMOCTBIO aJaNTallMi YYEOHBIX MPOrpaMM MPU COXpPaHEHHH OOIIEero
IIEH30BOTO 00BEMa coaepkaHusi 00ydeHUs. DTHM OOBSICHSAETCS aKTyaJbHOCTh KOPPEKTUPOBKU
paboyeii mporpamMmsl.

OcHOBHbBIE MOAXO0AbI K OPraHU3ali1 Y4eOHOI0 mpouecca

- Tlombop y4eOHBIX 3aJaHWi, MAaKCUMaJbHO BO30YKIAIOMUX aKTUBHOCTh pPEOCHKa,
NpoOYKIAOIUX y HEro TOTPEeOHOCTh B IO3HABATEIBHON JEATENBHOCTH, TPEOYIOMIHX
pa3zHooOpa3HOii AESITETbHOCTH.

- IlpucnocoOnenne TeMria M3ydeHHs ydeOHOTO Marepuajga U METOJOB OOydeHHUs K YPOBHIO
Pa3BUTHUS JETEH ¢ OrpaHUYECHHBIMU BO3MOKHOCTSIMH 3710POBbSL.

- MHMBUyabHBIN TTOAXO/.

- CoueraHne  KOpPPEKIMOHHOTO  OOydeHuss ¢  JIe4eOHO-03I0pPOBUTENBHBIMU U
MPOPUIAKTUYECKUMU MEPOTIPUATHAMHU.

- lloBTOopHOE O0OBsiCHEeHHE Y4ueOHOTrO MaTepuaiga U MOAOOpP MOMOIHUTEIBHBIX 3aJaHMIA;
[TocTosiHHOE KCITIOJIB30BaHKE HATJISAHOCTH, HABOSIIUX BOIIPOCOB, aHAIOTUMA.

- Hcnonb3oBaHre MHOTOKPATHBIX YKAa3aHUN, YIPaKHEHUH.

- IIposiBieHue 6OIBIIOTO TAKTAa CO CTOPOHBI YUUTES

- Hcnonp3oBaHue MOOUIPEHUH, TOBBIIIEHUE CAMOOLIEHKU PEOCHKA;

- [ToaramHOE 0000IIIEHNE TTPOICTAHHON HAa YPOKE PaOOTHI;

- Hcnonp3oBanue 3amaHuil ¢ onmopoid Ha oOpasibl, AOCTYMHBIX MHCTPYKIUH, aJrOPUTMOB, C
Y4EeTOM TOro, uTo paborocnocobHocTs y aereit ¢ 3IIP Ha ypoke amurcsa 10-20 MunyT.

[lenaroruueckast IUarHoCTHUKa pa3BUTHs peOEHKAa BKIOYAaeT B ce0sf M3y4YEHHUE 3aKIIIOYEHHUS
[IMIIK, xapakrtepuctuku u3 npeauiectBytomero OVY, nperckux paboT, HabOmroaeHUil 3a
peOeHKOM, IPOBEPKHU YPOBHS 3HAHHMM MO HpeAMeTaM M OPUEHTHPOBKHM B OKPYXKAIOLIEM MHpE,
0cOOeHHOCTEH O0OIIeHUs €O CBEpCTHUKAMU M B3POCIBIMH, Oecel ¢ POIUTEISIMH C LEINbIO
BBISIBIICHUS WH/IMBUAYaJIbHBIX ocoOeHHocTel " OTIPENEIICHUS HaIpaBJICHUS
KOPpEKIIMOHHOpa3BUBatomield paboTbl. MHOTME XapaKTepUCTUKU TICUXUYECKON JesATeITbHOCTH
IIKOJIBHUKOB OCOOEHHO SIPKO MPOSIBIAIOTCS HUMEHHO B Yy4yeOHOW JnesreabHOCTH. OCHOBHOM
(dopMoii opraHuzaluu yueOHO-BOCIIMTATENIFHOIO Ipoliecca SBISETCS YPOK, KOTOPBIA CTPOUTCA
Ha  TPUHIMIAX  KOPPEKLUMOHHO-pa3BuBaromiero oOydenusa. Illupoko  ucnosb3yroTcs
HETPaJULMOHHBIE (OPMBI TNPOBEICHHUS YypOKa: OSKCKYpCHs, JIeJIoBasi Wrpa, BHJCOYPOK.
PaznooOpa3zHel 1 (hopMbl pabOTHI ¢ AETHMH Ha ypOKe: MPOBECHUE OIbITa, TJabopaTopHas padora,
paboTa ¢ KapToil, pucoBaHHE MO0 BOOOPaXKEHHIO, padOThI B IPYIIax, COCTaBICHHUE IUIaHA U T.1.
OnHUM U3 OCHOBHBIX CPEJICTB KOPPEKIIUU OTKIOHEHUHN Pa3BUTHUSA OOYYaIOLINXCS, Pa3BUTHS,



NpeXae BCEro, COXPAaHHOTO  WHTEJUIEKTa, SBISETCA MOJrOTOBKa  OOydaromuxcs ¢
MHTEIUIEKTYaJIbHOU HEIOCTaTOYHOCTHIO o 0011e00pa3zoBaTeIbHBIM IpeaIMeTam.
[IpennasHaueHne ydeOHBIX MPEIMETOB TaHHOTO OJOKa — CIIOCOOCTBOBAaTH PA3BUTHIO BCEX
BBICIIUX TICUXMYECKMX (YHKUIUH, PACIIMPEHUIO Kpyro3opa, (GpopMHUPOBAHHIO COLUAIBHOTO
OTIBITA.
Crartyc 10KyMeHTa

Pabouass mporpamma OpHUEHTHpOBaHA HA WCHOJb30BaHWEe ydeOHmKa [.5. Mskumesa, bb
BbyxoBueBa. ®usuka kimacc 10-11 mis oOmeoOpazoBaTenbHBIX ydpexaeHuil. TpeOoBaHus K
ypoBHIO mnoarotoBku gered ¢ 3[IP (ywgammecs VIl Buga o0ydeHus) COOTBETCTBYIOT
TpeOOBAHUSAM, IPEABSIBISIEMBIM K YICHHKAM IIKOJIBI OOIIEr0 Ha3HAUCHHUS.
Pabovas mporpamma KOHKPETH3HUPYET COJIEpKAaHHE NPEIMETHBIX TEM, JIAaeT pacIpeesieHue
y4eOHBIX YacoB MO pazjielaM Kypca M IOCIEOBaTEeIbHOCTh HM3Y4YEHMs DPa3leioB (U3UKH C
YUETOM MEXKIPEJAMETHBIX ¥ BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKA Y4eOHOTO Tpoliecca,
BO3PACTHBIX OCOOCHHOCTEH y4YalIuXcsi, OMNpeIeNseT Habop ONBITOB, JIEMOHCTPUPYEMBIX
YUUTENEM B KJIacce, 1a00paTOPHBIX M MPAKTHUECKUX paOOT, BBITOIHIEMBIX YIAIIUMUCS.

IIpuHUMNBI ¥ MOAXOABI: METOJOJOTMYECKON OCHOBOM pealu3ali MporpaMMbl
SIBJISIETCSI CHCTEMHO-/IESITEIbHOCTHBIN TIOJIX0/T, KOTOPBIN MpeAroaraeT:

—(hopMUpOBaHUE TOTOBHOCTH OOYUYAIOIMINXCS K CAMOPA3BUTHIO U HEMPEPHIBHOMY
00pa3zoBaHUIo;

—TMIPOCKTUPOBAHUE U KOHCTPYMPOBAHHWE pa3BUBAIONIEH 00pa30BaTEeIbHON Cpeibl
OpraHU3aIiK, OCYIIECTBISIONICH 00pa30BaTEIbHYIO ACITEIHHOCTD;

—aKTUBHYIO y4e€OHO-I03HABATENIbHYIO IEATEIbHOCTh O0yJalonInXcs;

—MOCTpOCHHE  00pa3oBaTEIbHONM  JEATENBHOCTH C YYETOM  HMHAWBUIYAIbHbIX,
BO3PACTHBIX, ICUXOJIOTHYECKHUX, (PU3UOTIOTUUECKUX 0COOEHHOCTEHN U 3I0POBbS 00YJarOIINXCSl.

B cucreme ecrecTBeHHOHay4HOro oOpa3oBaHus (GU3MKAa KaK YYeOHBIH TIpeaMeT
3aHUMAaeT BaKHOE MECTO B (OPMHPOBAHWU HAYYHOTO MHUPOBO33PEHUS W O3HAKOMIICHHUS
oOyJarmuxcss C METOJaMH HaydyHOTO TIO3HAHHsI OKpPYXKAIOIIero MHpa, a TaKke ¢
(U3NYECKUMU OCHOBAaMH COBPEMEHHOTO TIPOM3BOJICTBA M OBITOBOTO TEXHHYECKOTO OKPYKCHUS
4enoBeka, B (OPMHPOBAHUU COOCTBEHHOW IMO3WIIMM TI0 OTHOIICHUIO K (QH3HYECKOU
WHpOpMAIINH, TIOTY4EHHOW U3 Pa3HBIX HICTOYHUKOB.

VYcnenrHocTh M3y4eHHUs IpeIMeTa CBs3aHa C  OBJAJICHHEM OCHOBAaMH Yy4eOHO-
WCCIICIOBATENILCKOM  JICATENILHOCTH, TNMPUMEHEHHEM IIOJIyYCHHBIX 3HAHUH TIpU PEHICHUU
MPAKTUYCCKUX U TEOPETHUYCCKHX 3a/1aY.



l. IInanupyemblie pe3yabTaTbl OCBOCHHSI O0y4YaKIIUMHUCH OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero 0o1ero 00pa3oBaHus

JInuHOCTHBIE pe3yabTaThl B chepe OTHOIIEHUI 00yUyarommxcs K cebe,

K CBOEMY 3/10POBbIO, K MO3HAHUIO celsi:

—OpHUeHTAIMsT O0YJaIOIIMXCS HA PEaTu3alfio MO3UTHBHBIX >KU3HEHHBIX MEPCICKTUB,
WHUIIMATUBHOCTh,  KPEaTUBHOCTh, TOTOBHOCTh U  CIOCOOHOCTh K  JIMYHOCTHOMY
CaMOOTIPEICIICHUIO, CTIOCOOHOCTh CTABUTH IIEJIU U CTPOUTH )KU3HEHHBIE TUTaHbL;

—TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCSl K OTCTAaMBAaHUIO COOCTBEHHOTO MHEHHUS,
TOTOBHOCTh W CIIOCOOHOCTH BBbIPAOATHIBATH COOCTBEHHYIO TO3MIIMIO [0 OTHOIICHHIO K
COOBITHSAM MPOTIIOTO U HACTOSIIETO Ha OCHOBE OCO3HAHMS M OCMBICIICHUSI HUCTOPHH, TyXOBHBIX
LIEHHOCTEN U JOCTWKEHHUI Hallled CTPaHBbI;

—TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIUXCS K CaMOPA3BUTHIO U CAMOBOCIIUTAHHUIO B
COOTBETCTBHUU C OOIIEUYEITIOBEYECKUMH IICHHOCTSIMH | UJI€ajlaMH TPaKIaHCKOTO 00IeCTBa;

JInuHocTHBIE pe3yabTaThl B cdepe oTHomeHui odOy4yarwmmxcss kK Poccun kak k
Poaune (OTeuecTBy):

—poccuiickas UIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHMIO POCCUNCKON MJIEHTUYHOCTH B
MOJIUKYJIBTYPHOM COIIMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOH OOLIHOCTU
poccuiickoro Hapoja u cyasoe Poccuu, matpruotusm;

—yBa)K€HUE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH mepes; PoanHo, roproctu 3a
CBOM Kpaii, cBor0 Ponuny;

JIMYHOCTHBIE Pe3yJbTaThbl B cepe OTHOMIEHHH 00yYAKIIUXCHA C OKPYKAIIHUMU
JIIOIbMU:

—HpPAaBCTBEHHOE CO3HAHUE U TOBEJACHHE Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX
LEHHOCTEH, TOJEPAaHTHOIO CO3HAHUS M MOBEICHMS B IMOJUKYIBTYPHOM MHUpPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JHANIOT C JAPYTMMH JIOAbMH, JOCTHraTh B HEM B3aWMOINOHHMaHUS,
HAXOJUTh O0IINE LENU U COTPYAHUYATH VIS UX TOCTHKEHUS;

—OpUHSATHE  TyMaHUCTHYECKHX  ILIEHHOCTEH, OCO3HaHHOE, YyBAXKUTEIbHOE U
No0poXkeNnaTeIbHOE OTHOIIEHUE K APYTrOMY YEJIOBEKY, €0 MHEHUIO, MUPOBO33PEHHIO;

—CIOCOOHOCTh K CONEpPeXUBAHUI0 U (OPMUPOBAHHE TO3UTUBHOTO OTHOILIEHUS K
JOJISIM;

—pa3BUTHE KOMIIETEHIIMM COTPYAHMYECTBA CO CBEPCTHHKAMH, JCTbMH MJIAJIIETO
BO3pacTa, B3pOCIHBIMM B  00pa3oBaTeNbHOM, OOIIECTBEHHO  IOJIE3HOH,  y4eOHO-
HCCIIeIOBATENIbCKON, MPOSKTHOM U APYTUX BUAAX JIEATEIBHOCTH.

JInyHOCTHBIE pe3yJbTaThl B c)epe OTHOLIEHHH 00YYAIOLIUXCS K OKPY’KaloLeMy
MHpY:

—MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH,
3HAYUMOCTH HayKH, TOTOBHOCTb K Hay4YHO-TEXHUYECKOMY TBOPYECTBY, BIIaJIEHUE JOCTOBEPHOU
uHpopManueit 0 NepeoBbIX AOCTHKEHHUSIX U OTKPBITHSIX MUPOBOW M OTE€UYECTBEHHOM HayKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MUpa U 0OIIECTBA;

—TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO, B TOM 4YHCIE CaMOOOpa30OBaHHIO, Ha
NPOTSHKEHUM BCEM JKM3HU; CO3HATEIbHOE OTHOILIEHHE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIIEIIHOM NpoQecCHOHaNbHOM U 00IECTBEHHOM JeATeNbHOCTH;

—3KOJIOTHUYECKasi KylbTypa, OepeKHOE OTHOUIEHUS K pPOIHON 3emie, NPHPOJIHBIM
6orarctBam Poccuu m mMupa; moHMMaHuE BIUSHHUS COLMAIbHO-?PKOHOMUYECKHUX MPOIIECCOB Ha
COCTOSIHUE TPUPOJHONH M COLUAIBHON Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHHE IPHUPOIHBIX
pPECYPCOB; YMEHHUS M HaBBIKM Pa3yMHOIO IPUPOJOINOJIb30BaHMS, HETEPIUMOE OTHOIIECHUE K



JEWCTBUSAM, IPUHOCAIINM BpPE] 3KOJIOTHUH; MPHOOPETEHUE OIBITAa YKOJIOTO-HAPABICHHON
JEATENbHOCTH;

JInuHOCTHBIE Pe3yJbTaThl B c(hepe OTHOILIEHHS O0Yy4YAKOIIUXCS K TPYyAy, B cdhepe
CONUATBHO-IKOHOMUYECKUX OTHOIIEHUI

—OCO3HAHHBIM BBIOOp Oyaymield mpodeccnn Kak IyTh W CIIOCO0 pealn3amuu
CO6CTB€HHI)IX JKU3HCHHBIX ITJIAHOB.

MeranpeaMeTHble pe3yJbTAaThl OCBOEHHSI NPOrpPaMMbl IPeACTaBJIEHbl TpeMs

rpynnaMu yHUBepcaabHbIX y4eOHbIX AelicTBuil (YVY ).
PeryasitTuBHble yHMBepcaJibHbIe YueOHbIe JeliCTBUS

BoinyckHUK HayuuTCS:

—CaMOCTOSITENIBHO ONPENENATh LENH, 3aaBaTh MapaMeTpbl U KPUTEPUH, 1O KOTOPHIM
MO>KHO OTIPEAETUTh, YTO 1IeNb JOCTUTHYTA;

—OIICHMBAaTh BO3MOXHbBIE TOCIEACTBUSI  JIOCTUKEHHUS TOCTaBJICHHOW Ield B
JEeSITeIbHOCTH, COOCTBEHHOW JKM3HM UM JKU3HM OKpPYKAIOLIUX JIIOJeH, OCHOBBIBAasCh Ha
COO0OpaXKeHMUSIX ITUKU U MOpPaJI;

—CTaBUTh U POPMYTUPOBATH COOCTBEHHBIC 3a/1aUl B 00pa30BaTEIHHON JACSITEIILHOCTH H
KU3HEHHBIX CUTYallHsIX;

—OIICHUBAaTh pECypchbl, B TOM 4YHCII€ BpeMs M Jpyrue HeMaTepuajbHbIE PECYpCHI,
HE0OXO0IUMBbIE JUISl TOCTHKEHUS TIOCTAaBJICHHOMN EIH;

—BbIOMpaTh MYyTh JOCTHXKEHUS LIENU, IJIaHWPOBATh pEHICHHE MOCTaBICHHBIX 3ajad,
ONTUMU3UPYs MaTepualbHble U HEMAaTEepUaIbHbIE 3aTPAThI;

—OpraHu30BbIBaTh A(P(PEKTUBHBIN MOUCK PECYpPCOB, HEOOXOIUMBIX JUISl JOCTHKEHHUS
MMOCTaBJICHHOM 1IN,

—COIOCTABJIATh IOJIy4EHHBIM pe3yiabTaT JesATeIbHOCTH C IOCTaBJIEHHOW 3apaHee
LEJIBIO.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

BbINyCKHUK HAYYHUTCS:

—UCKaTh M HaXOAUTh OOOOIIEeHHbIE CMOcOoObl pelieHus 3adad, B TOM YHCIIE,
OCYILIECTBIISITh Pa3BEPHYTbI HHQPOPMAIMOHHBIA MOMCK W CTaBUTh HAa €r0 OCHOBE HOBBIE
(yueOHBIC U MO3HABATEIBHBIC) 3a/1a4H;

—KPUTHYECKU OLEHUBATh W HUHTEPIPETUPOBATh MHGPOPMAIUIO C Pa3HBbIX MO3MUIIHM,
pacrno3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUUS B UHHOPMALIMOHHBIX HCTOYHUKAX;

—HUCIOJIb30BaTh PA3IMYHbIE MOJEIbHO-CXEMAaTHUYECKUe CPEACTBA MJsl MPEICTaBIICHUS
CYIIECTBEHHBIX CBA3€H W OTHOUICHWH, a TakkKe NPOTHUBOPEYMii, BBIABICHHBIX B
MH(OPMALMOHHBIX HCTOYHUKAX;

—HaxXOJWTh W TMPHUBOJUTH KPUTUYECKHE apPryMEHTHl B OTHONICHUM JACUCTBUH U
CYXJCHUU JpPYroro; CHOKOWHO M Pa3yMHO OTHOCHTHCA K KPUTHYECKHM 3aMEuUaHUsM B
OTHOIIEHUH COOCTBEHHOTO CYXKJIEHUS, paCCMaTPUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS;

—BBIXOJUTH 32 PaMKH y4eOHOTO MpeaMeTa U OCYIIECTBIISTH IeIeHANIPABICHHBIN TOUCK
BO3MOXHOCTEH I IIHUPOKOTO MepeHoca CPeCTB U CIOoCcO00B ACHCTBHUS,

—BBICTpAaWBaTh  HWHIUBUIYAIbHYIO  OOpa3oBaTeNbHYI)  TPACKTOPHUIO,  YUUTHIBAS
OTPAaHUYEHUS CO CTOPOHBI IPYTMX YUACTHUKOB U PECYPCHBIE OTPAaHUYECHUS;

—MEHSATh U YAEPKUBATh Pa3HbI€ MO3UIMHU B IO3HABATEILHON JEATEIBHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaJbHbIe Y4eOHbIe AeiicTBUS
BbInycKHHUK HAy4YnTCS:



—OCYILECTBIIATH JIEJIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIIBIMU
(xax BHYTpH 00Opa3oBaTeIbHOI OpraHM3alluy, TaK U 3a €€ MpeAeiaMu), Noa0upaTh MapTHEPOB
IUISL IEJIOBOM KOMMYHUKAITMH UCXOJSl M3 COOOpaKeHUI pe3yabTaTUBHOCTH B3aMMOJACHCTBUS, a
HE JIMYHBIX CUMIIaTH;

—IIpU OCYLIECTBJIEHUU TPYNIOBON pabOThI ObITh KaK PYKOBOJUTENEM, TaK M UJICHOM
KOMaH/Ibl B pa3HbIX POJIsiX (F€HEpaTop UAEH, KPUTHK, UCIIOJHUTEIb, BEICTYNAIOIINN, SKCIEPT U
T.1.);

—KOOpPJMHHUPOBATh M BBINOJHATH PabOTy B YCIOBUSIX PEAJbHOIO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

—pa3BEpHYTO, JIOTUYHO W TOYHO H3JaraTh CBOK TOYKY 3pPEHHUSI C HCIOJIb30BaHHUEM
a/IeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

—pacro3HaBaTh KOH(DIUKTOT€HHBIE CUTyallUM WM NpPeAOoTBpaliarh KOH(IUKTBI A0 HX
aKTUBHOM (ha3pl, BBICTpauBaTh JEJIOBYIO U 00pa3oBaTeIbHYIO KOMMYHUKallMIO, H30eras
JIMYHOCTHBIX OLIEHOYHBIX CY)KJIEHUH.

Iliianupyemble npeaMeTHbIe pe3yabTaThl 0cBoeHuss OOII

B pe3yabtare usydeHust y4eOHoro mpeamera «®U3MKa» Ha yYPOBHE CpeIHEro
0011ero oopa3oBaHus

BoinyckHUK Ha 6230BOM YPOBHE HAYUMTCSH:

—JEMOHCTPUpPOBAaTh Ha TMpuUMepax poJib M MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HAyYHOW KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJIOTMH, B
MPAKTUYECKOUN NEATEIbHOCTH JIFOACH;

—JIEMOHCTPUPOBATh Ha TNpUMEpax B3aWMOCBS3b MEXAY (QUIUKOH U JIpyruMu
€CTECTBEHHBIMU HayKaMU;

—YCTaHABJIMBATh B3aMMOCBS3b €CTECTBEHHOHAYUYHBIX SIBJCHUN U IMPUMEHSAThH OCHOBHBIE
(buznueckrue MOJEH ISl UX ONKUCAHUS U OObSICHEHUS;

—HUCIOJIb30BaTh HMH(OPMALNIO (UZUYECKOTO COJACP)KAHUS IPH PELICHUU YYEOHBIX,
MIPAKTUYECKUX, MPOEKTHBIX W HCCIENOBATENIbCKUX 3aJad, WHTErpupys HHOOpMaLMIo U3
Pa3IMYHBIX NUCTOYHUKOB U KPUTUUYECKU €€ OLICHUBAS;

—paznuyaTh W yMETh HCIIOJNB30BaTh B Yy4EOHO-UCCIIENOBATENBCKON JEsITENbHOCTU
METO/bl HAy4yHOro TO3HaHWs (HAOMIOAEHWE, ONHCaHHWe, W3MEPEHHEe, HKCIEPHUMEHT,
BBIIBI)KCHHE THUIIOTE3bI, MOJCIMPOBaHHE M Jp.) ¥ (OpMbI HaydHOro mO3HaHHS ((aKThl,
3aKOHBI, TEOPUH), IEMOHCTPUPYS Ha MpUMeEpax UX POJb U MECTO B HAYYHOM MO3HAHHH;

—IpPOBOJAMUTH TPSMbIE U KOCBEHHbIE HW3MEHEHUs (U3MUECKUX BEIHYWH, BBIOMpas
M3MEpUTENbHBIE MPUOOPHI C YYETOM HEOOXOIUMOW TOYHOCTU M3MEPEHHM, MIAHUPOBATH XOJI
W3MEPEHUH, NO0JIydyaTh 3HAYCHUE H3MEPSIEMOM BEJIMYUMHbI W OLEHUBATH OTHOCUTEIBHYIO
MOTPEIIHOCTh MO 33JaHHBIM (HOpMYyIIam;

—IPOBOJAMUTH HCCJEIOBAHUS 3aBUCUMOCTEM Mexay (U3NYECKUMHU BeIHMUYMHAMU:
IIPOBOJUTh M3MEPEHUS M OINpPEAEIATh HAa OCHOBE MCCIENOBAaHUS 3HAYEHHE IIapaMETpOB,
XapaKTEePU3YIOUIUX JAaHHYK 3aBUCUMOCTh MEXJy BEJIMYMHAMM, U JEJNaTh BBIBOJ C y4E€TOM
MOTPEIIHOCTH U3MEPEHUI;

—HUCTONIb30BaTh JJIsl OMHCaHWs XapakTepa NpPOTEeKaHUs (PU3MUECKUX MPOIECCOB
(buznuecKkre BeIMUMHBI U JEMOHCTPUPOBATh B3aUMOCBSI3b MEXKIy HUMU;

—HUCTONIb30BaTh JJIsl ONHCaHUs XapakTepa NpPOTEeKaHUs (PU3MUECKUX MPOIECCOB
(u3MUecKre 3aKOHBI C YI€TOM TPaHUI] UX TPUMEHUMOCTH;

—pemaTh Ka4yecTBEHHBbIE 3aJaud (B TOM 4YHCIE M MEKIPEAMETHOTO XapakTepa):
UCIOJIb3YS MOJIenH, (U3MUECKWe BEIMYUHBI U 3aKOHBI, BBICTPAMBATh JIOTUYECKH BEPHYIO
LENOYKy 00bACHEHHS (JJOKa3aTeIbCTBA) MPEIT0KEHHOTO B 3a4aue mpouecca (SBJIeHHUs);



—pemaTh pacyeTHbIC 3aJadd C SBHO 3aJlaHHOW ¢u3nyeckoil momenpio. Ha ocHoBe
aHaJIM3a yCJIOBUS 3aJIa4M BBIICIATH (PU3HMUECKYIO MOJICIb, HAXOIUTh (DU3MUECKHUE BEIIUYUHBI U
3aKOHBI, HEOOXOJIMMBIC M JOCTATOYHBIC I €€ PElICHHs], MPOBOJUTH PACUYEThl U MPOBEPSITH
IIOJTy4EHHBIN PE3yJIbTaT;

—yYUTHIBATh TPAHMIIEI TIPUMEHEHUS W3YyYCHHBIX (DU3UUYECKUX MOJCICH TpHU PEIICHUN
(U3HYECKUX U MEKITPSIMETHBIX 3a71a4;

—HUCI0JIb30BaTh HH(POPMAIIHIO U TIPUMEHSTh 3HAHUS O MPUHIMITAX PAO0OTHI U OCHOBHBIX
XapaKTePUCTHKaX W3YYCHHBIX MAIllMH, TPHOOPOB W JPYTrUX TEXHHUUYECKUX YCTPOWCTB st
pEIICHUS MPAKTUICCKIX, Y4eOHO-UCCIICIOBATEIILCKUX U MTPOCKTHBIX 33]1a4,

—HUCTIO0JIb30BaTh 3HAHUS 0 (QU3NICCKUX 0OBEKTaX W MPOIECCax B MOBCEAHCBHOW KH3HU
Ui oOecriedeHUss 0O€30MAacHOCTH TIpH  OOpamieHud C NpudopaMM H  TEXHUYSCKUMU
YCTPOMCTBAMHU, JIJISi COXPAHCHHUSI 37I0POBBS U COOJFOICHUST HOPM IKOJIOTHYECKOTO TIOBE/ICHUS B
OKpY)Karolen cpeae, sl TPUHATHUS PELIEHUN B IOBCEAHEBHOM )KU3HMU.

BrinycKHUK HA 0230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHTHCS:

—NOHUMAmMb U 0OBACHAMb YENOCMHOCIb DUUYECKOU meopuu, pa3iuiams SpaHuybl ee
NPUMEHUMOCIU U MeCMO 8 P50y Opyeux usuyecKux meopuii;

—6nadems npuemMamu NOCMPOEHUs Meopemuideckux O0oKa3amenbCms, a MmaKice
NPOCHO3UPOBAHUSI 0COOEHHOCMel NPOMEKAHUs (PU3ULECKUX SGNIeHUll U NpoYecco8 Ha OCHOGe
NOJYYEeHHbIX MeoPemudecKux bl80008 U 00KA3AMeNbCms;

—Xapakmepusz08amsv CUCMEMHYIO CBA3b  MedHcOy OCHOBONONALAIOWUMU HAYYHBIMU
NOHAMUAMU: NPOCMPAHCMBO, 8PEMsL, MAmMepusl (6ewecmeo, noie), 08UNRCeHue, CUd, IHEePeUsl;

—8b108UAMb  2UNOME3bl  HA  OCHOBE 3HAHUSA  OCHOBONONA2AIOWUX — (DUUYECKUX
3aKOHOMEpPHOCMEU U 3AKOHO08;

—CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb (PuU3UYECKUe IKCNEPUMEHTNDL,

—Xapaxmepuzoeams  2100a1bHble NpoONeMbl, cmoAujue nepeod  Uen08edecmeoM.
9HepeemuuecKue, colpbegule, IKON02UYecKUue, — U poib QU3UKU 8 peuleHuu Imux npooiem,

—pewiams NPaKmuKO-OpUeHMUpPoOsanHvle KadecmeeHHvle U pacuemmuvle @uauuecKue
3a0auu ¢ 8blO0POM Hu3UUeCKOl MOOeaU, UCNONb3YS HECKOIbKO (HuU3uuecKux 3aKOHO8 Ul
Gopmyn, ceazvi8aOWUX U38ECHIHble DU3UYECKUEe BeIUYUHb], 8 KOHMEKCMe MeNCnpeoMemHblx
ceazell;

—00BACHAMb NPUHYUNBL pAOOMbL U XAPAKMEPUCTUKU U3YYEHHbIX MAWUH, NPpUbopos u
MexXHU4ecKux yCmpoucms;

—00BACHAMYb YCN08USL NPUMEHEHUsT (PU3UYeCKUX Mooeiel npu peueHuu Quauieckux
3a0a4, HAXo0UmMb A0eK8AMHYIO NPEONONCEHHOU 3adaye QU3UYEeCKYI0 MOO0elb, pa3peulans
npoodeMy Kak Ha OCHO8e UMEIOWUXCS 3HAHUL, MAK U NPU NOMOWU MeMOO08 OYEHKLU.

Il. Conep:xanue yueOHOro npeamera
du3NKA U eCTECTBEHHOHAYYHbBIH METO0/] MO3HAHUSI MPHUPObI (3 yaca)

dusuka — ¢QyHIamMeHTanbHas Hayka o npupoje. Pusznka U MO3HAHUE MHpa.
B3anmocBs3p Mexay GU3MKON M APYrUMH €CTECTBEHHBIMU HaykamH. Du3HUecKue SBICHHUS U
UX MOJIEIMPOBaHHUE. 3aKOHOMEPHOCTHU U ciay4alHOCTH. Pusndeckue BennuuHsbl. [lorpemnoctu
u3MepeHuil (u3nveckux BenuuMH. DU3MUECKHe 3aKOHbl M T'PAaHUIBl UX MPUMEHUMOCTH.
dusnueckas Teopus U NPUHIMI cOOTBeTCTBUSA. COBpeMeHHast HayyHasi KapTHHA MHpa U POJIb
¢u3ukn B ee (opmupoBanuu. duszMKa U TNpakTUYecKas JesATeNbHOCTh jojeil. dusnka u
KYJIBTYpa.



Mexanuka (22 yaca)

[Ipenmer W 3amaum  KjIacCUYECKOM MexaHUukH. KuHemarndeckue XapaKTepUCTHUKU
MEXaHUYEeCKOTO JABWkKeHUs. Mogenu Ten u JBWKEeHUH. OTHOCHTEIBHOCTh MEXaHHYECKOTO
nsuxeHus. [lonoxenue Touku B npocrpaHcTBe. CucreMa orcuéra. CKalisipHbIE U BEKTOpPHbBIE
¢usnueckue BenuuwmHbl. Koopawnatel. Pamgmyc-Bektop. Ilyre. Ilepememenne. CkopocTh
PaBHOMEPHOTO NPSMOJIMHEWHOTO JABMKeHus. CioxkeHue ckopocTteid. MIHOBEHHas CKOPOCTb.
VYckopenue. [IpsmonuHeiiHOEe NBUKEHHE C MOCTOSHHBIM YCKOpeHueM. (CBOOOJHOE IMajeHHe
Ten.  PaBHOMepHOe — IBHMJKEHHME — Tela [0 OKPYXKHOCTH.  YTIJIoBasg  CKOPOCTb.
entpocTpemurensHoe yckopenue. Kunemaruka tBéproro tena. IlocrynarensHoe IBHKEHUE.
BpamarensHoe 1BHKeHHE TBEPAOTO Tena. YIJIOBAsA U JIMHEHWHAs CKOPOCTH BPAILICHMS.

Hunamuka. B3aumopneiictBue ten. OCHOBHOE YTBEpXKACHHE MEXaHUKU. SIBiIeHHe

unepuuu. [lepsbiil 3akoH Herotona. MHepunansHbie cucteMsl otcuéra. Cuma. Macca. CBsizb
MEXIYy CUJION M yckopeHuem. Bropoii 3akoH Herotona. Tperuit 3akoH Herorona. [IpuHumn
OTHOCUTENBHOCTH [ anumes.
Cunel B Mexanuke. Cuna TATOTeHHs. 3aKOH BCeMHUpHOTO TsroTeHus. [lepBas kocMuueckas
ckopocth. Cuna Tsxkectu U Bec. HeBecomocts. Mcnonp3oBaHuME 3aKOHOB MEXAaHUKU B
aCTPOHOMHUHU M KOCMOHaBTHKe. Jledopmanus u cuibl ynpyroctd. Cuibl TpeHHs. 3aKOH CyXOTo
TpeHus. SIBneHus, HabMojaeMble B HEMHEPIIMAIBHBIX CUCTEMaX OTCYETA.

3aKkOHbBl COXpaHEHUs B MexaHuke. WMmynbc. 3aKOH M3MEHEHHS] M COXPaHEHHS
uMmmyasca. PeaktuBHoe aBmxenue. Paborta cumbl. PaGorta cuibl. MexaHuueckass 3HEprus
MaTepuaJlbHON TOYKKM M cucTeMbl. KuHetnueckas sHeprus. [loTeHimanbHas >Heprus. 3aKoH
W3MEHEHUS U COXPAHEHUS SHEPTHUU MEXaHUYECKOUN SHEPTHH.

JluHamuka BpamiaTeNbHOTO JIBIKEHHUS aOCOJIIOTHO TBepAoro Tena. PaBHOBecue
MaTepUaIbHON TOYKHU U TBEPAOTO Tejaa. MOMEHT CUIIbL. Y CIOBHS PABHOBECHS TBEPIOTO TEA B
WHEpIMAIbHOM cuctemMe otcuera. PaBHoBecue »xuakocth W ra3a. JlaBmenwe. [[BrkeHue
KUJKOCTEN U ra30B. 3aKOH COXPAHEHMS SHEPTUU B JTUHAMUKE KHUJIKOCTH.

MouJiekyasipHas puszuka u TepmoanHamuka (21 gac)

OcHoBbI MoJieKysipHO-KuHeTHYecKkor Teopun (MKT) u Tepmonunamuku. Pazmepsr u Macca
MoJekyi. KosmuecTBo BemecTsa.

OkcnepuMeHTalnbuble  jgoka3zarenbcTBa MKT. Cunbl  B3aUMOJEHUCTBUS  MOJICKYIL.
Crtpoenune ra3oo0pa3HbIX, XUAKUX W TBEPABIX Ten. Mpeanmpnbiii ra3 B MKT. AOGcomroTHas
TeMreparypa Kak Mepa cpelHeld KHHETHYECKOW SHEPruu TEIUIOBOTO JBIDKEHHUS YaCTHIL
BemecTBa. JaBnenue raza. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETUYECKON TEOPUH Ta3a.

YpaBHEHHE COCTOSIHUS HJealbHOTO Tra3a. YpaBHeHHe MeHneneeBa — Kiamelpona.
I"a3oBbIe 3ak0HBI. 3akoHBI ABoTazipo u JlanbToHa.

ArperartHble cOCTOsIHUS BemecTBa. Ma3oBbie mepexo ipl. HacklmeHHbIe HEHACKHIIIICHHBIS
napbl. BrnaxkHocts Bo3nyxa. Mopenb cTpoeHHs KUAKOCTU. [lOBepXHOCTHOE HaTsKEHUE.
CmauuBaHue W HecMauuBaHue. KamwnispHble sBIeHUs. Mojenb CTpOEHUsS TBEPABIX TeJl.
Mexannyeckue CBOMCTBa TBepAbIX Ted. Kpucramimueckue u amopdHbie Tena. BHyTpeHHsS
sHeprusi. CrocoObl HM3MEHEHMs BHYTpEHHEW »sHepruu Tena. PaboTra B TepMoIuHAMUKE.
KonunuectBo Tennotel. TennoéMkocTs. 1IepBrlil 3aKOH TEPMOJMHAMUKHN U €r0 IPUMEHEHUE K
u3omnpoueccam. AauabaTHbIA mporiecc. BTopoil 3akoH TepmoaumHamuku. CTaTHCTHYECKOE
HCTOJIKOBaHHME HEOOpaTUMOCTU TpolleccoB B mpupone. TeruoBeie aurarenn. KIIJ]
nBUTaTeneil. DKOIOTUYeCKUE MPOOIEMbl TEIIOPHEPTETHKH.

OcHoBbI dJiekTpoanHamMukn (31 yac)

[Ipeamer u 3agauM ANEKTPOJMHAMHUKHU. OJIEKTPUUECKHH 3apsii U dJeMEHTapHbIe
YacTHUIbl. 3aKOH COXpaHEHUs 3JIEKTpUYecKoro 3apsaa. 3akoH Kymnona. Dnekrpuyeckoe mose.
Hanpsokénnocts anexktpuyeckoro noss. IpuHumn cynepniosunuu noseit. [IpoBoanuku B



NEKTPOCTATUUECKOM  mose. JluanexkTtpuku B anekrpudyeckom mnoie.  llossapusanus
TUAIEKTpUKOB. lloTeHnuManbHOCTh 3eKTpocTaTUueckoro nojs. lloreHnuan u  pa3HOCTH
MOTEHUMATIOB.  DJEKTpoEMKOCTb.  KoHzaeHcaTopbl.  DHeprust  3JIEKTPUYECKOro  IMOJIS
KOHJIEHCATopa.

[locTosHHbIM snexkTpuueckuid Tok. Cuya Toka. 3akoH Oma i ydacTKa LEMu.
ConporuBnenue. Onekrpuueckue uenu. [locnenoBarenpbHoe M mapamienbHOE COECIUHEHUS
MPOBOJIHUKOB. PaboTa M MOUTHOCTh TOKA. DJIEKTPOABMKYIIAs cuiia. 3akoH OMma ISl TOJTHOM
LIETIH.

DONeKTpUYeCKuii TOK B pa3IMYHBIX cpeAax. OJIEKTPUYEeCKUH TOK B MeTajulax.
3aBUCUMOCTb COIIPOTUBJIEHHUS OT Temmeparypbl. CBepxmnpoBoaumocTb. lloaynpoBogHuKY.
CobOcTBeHHass W TMpUMeEcHas MPOBOJUMOCTH  MOJIYOPOBOJHUKOB. p-N -  TEpPExof.
[TonynpoBoAHUKOBBIN [u0J. TpaH3UCTOP. DAEKTPUUECKUN TOK B KUIAKOCTSIX. DJIEKTPUUECKHUM
TOK B BakyyMe. DJIeKTpUUecKuil TOK B razax. [lnmasma.

MarnuTtHoe nosie. BzanmopeicTere TokoB. MarautHoe nosie. THAyKIMs MarHuTHOTO
nosst. Cuna Ammnepa. Cuna Jlopeniia. MarHuTHbIE CBOMCTBA BEIIECTBA.

OnexTpoMarHuTHass UHAYKIUS. OTKpBITHE 3JEKTPOMarHUTHOM WHAykuuu. IIpaBuio
Jlenia. MarHuTHBIA MOTOK. 3aKOH 3JIEKTPOMAarHUTHOW WMHIAYKIHUH. BUXpeBoe 3JIeKTpUYECKOe
none. CamomHAyKuus. MHIYKTMBHOCTb. ODHEPrusi MArHUTHOTO IOJIA. OJIEKTPOMAarHUTHOE
oJie.

KoJsie6anust u Bostnbl (19 yacos)

Mexaunueckue kosebanus. CBoOomHble KoyieOaHus. MaremMaTudecKuii MasiTHHK.
I"apmonnueckue konebanus. AMIUTUTYIA, IEPUOJ, YacToTa U ¢aza KoyieOaHuid. BeiHyK1eHHbIE
kojeOanus. Pezonanc. ABTokosie6anus.

DnekTpoMarHuTHeie KoseOanus. CBOOO HBIE KOJeOaHHUS B KOJIEOATETHHOM KOHTYDPE.
Heprox CBOOOAHBIX DMEKTPUYCCKHMX KoieOaHMid. BbiHyxIeHHEBIC KoseOanus. IlepemeHHEbIH
JeKTpUYEcKHil TOK. EMKOCTh M MHIYKTUBHOCTb B LIENHM IIEPEMEHHOTO TOKa. MOIIHOCTh B
LIENIHA IEPEMEHHOT0 TOKA. PE30HAHC B AJIEKTPUUYECKON LEIH.

[IpousBojcTBO, mepenaya W MOTpeOICHUE AIIEKTPUYECKOW 3HEpruu. | 'eHepupoBaHue
AIIEKTPUYECKONM HHEpruu. DieMeHTapHas Teopus TpaHncpopmatopa. [IpousBoacTso, nepenada
U OTpeOIeHUE SIEKTPUUECKON IHEPTHUH.

Mexanuueckue BoaHbI. [IposonbHble U onepeunbie BoHbL. JlyinHa BoHBL CKOPOCTh
pactipoctpaneHusi BoyiHbL. MHTepdepenius BonH. Ilpunnun [roiirenca. Jludpakius BOJIH.
3BYKOBBIE BOJIHBI.

DneKTpoOMarHuTHoe noJjie. BuxpeBoe 3neKTpuueckoe mnojie. IeKTPOMarHUuTHBIE BOJIHBI.
N3nydyeHnne 5>n€KTpOMAarHUTHBIX BOJH. (CBOWMCTBa 3JIEKTPOMArHUTHBIX BOJH. [IpuHIMINBI
paauoCBs3M U TeneBUIeHUs. Pa3Butue cpeicTB CBA3M.

Onrtuka (194acos)

I'eomerpuueckass ontuka. IIpsmosinHelHOE paclpoCTpaHEHHWE CBETa B OJHOPOJHOMU
cpene. CseroBble syun. OTpak€eHHE CBETa. 3aKOHbl OTPAXKEHUS U MPEIOMIICHHS CBETA.
ITpusma. ucnepcus ceera. @opmyna ToHko# auH3bIL. [losydeHne n3o0pakeHust ¢ MOMOIIBIO
JIMH3BL. DJIEKTPOMAarHuTHele BOJHBL. CKOpPOCTH CBETa M METOAbl €€ u3MepeHus. Jucnepcus
cBeta. Mutepdepenius ceera. KorepentHocts. udpakuus cBeta. JAudpakiunonHas pemeéTka.
[Tonepeunocts cBeToBBIX BOJH. Ilonspusanus ceera. M3nydenue u cnekTpbl. CeKTpalbHBIN
aHanu3. [llkana 37eKTpOMAarHUTHBIX BOJIH. [IpakTuueckoe NMpUMEHEHUE 3JEeKTPOMArHUTHBIX
U3JIy4CHU.



OcCHOBBI CHIENMAJILHON TEOPUH OTHOCHTEILHOCTH (4 yaca)

[ToctynaTel TeOpUM OTHOCUTENBHOCTHU. I[IpUHLIMII OTHOCUTENBHOCTH OWHIITEHHA.
MHBapraHTHOCTH MOAYJII CKOPOCTH CBeTa B BakyyMme. [IpocTpaHCTBO U BpeMs B ClEUaIbHOU
TEOPUU OTHOCHUTEIILHOCTU. PeNsTUBUCTCKAsl IWHAMHMKA. ODHEPTrUsi U UMIYJIbC CBOOOJHOMU
yacTUIbl. CBA3b MACChl U SHEPTHUH CBOOOHO YaCTUIIBI. DHEPTHS TOKOSI.

KBanrtoBas ¢usuka (11 yacos)

[Ipenmer u 3agauu KBaHTOBOW (PU3HKHU.

TerutoBoe u3nydeHue. PacnpeneneHue sHEpruu B CHEKTpe abCOIOTHO YEPHOTO Tea.
I'mmote3a ITnanka o kBantax. ®otodddekr. Ombitel A.I'.CrosieToBa, 3aKoHbBI (hoTOdPdeKTa
VYpaBHenue DifHITeHA 1715 PoTodPPexTa.

®otoH. ['mmore3a ne bpoinsg o BOJHOBBIX cBOMcTBax 4Yactull. KopmyckymnsipHo-
BoJIHOBOM nayanu3M. CooTHoieHue HeomnpeaeneHHocrer [eizenOepra. JlaBienue cBera.
Omprtet [1.H.JIe6eneBa u C.U.BaBunoBa. Judpaxius 371€KTPOHOB.

Mogenu crpoenue atoma. OnbiTel Pesepdopaa. [lnanerapuas Mmoiens CTpOCHUsS aTOMa.
OObsicHEHHE JMHEWYATOTO CIEKTpa BOJOpOJa Ha OCHOBE KBAaHTOBBIX MOCTYNIaToB bopa.
KBantoBeie nocrynarel bopa. Moaens atoma Bojmopoaa bopa. CioHTaHHOE U BBIHYKICHHOE
n3iy4eHue csera. Jlazepsl.

®usuka atomHoro siapa. M3otomel. SnepHbie cuibl. JlepexT mMacchl. DHEpPrus CBs3U
ATOMHBIX SI7EP.

PagnoaktuBHOCTh. Bunel pagumoaktuBHOro wusnydeHus. AOH pannoakTuBHOTO
pacnaga. SnepHble peakiuu, peakiuu AelieHus U cuHTe3a. llemHas peakius AeleHus siep.
Snepnas  sHepretuka. TepmosnepHbld  cuHTe3. [IpriMeHeHHWe  SAEpHOM  DHEPTHH.
buonoruueckoe AecTBUE paAMOAKTUBHBIX U3Ty4CHUH.

DneMmeHTapHble  4dacTuilpl. DyHIaMeHTaldbHbIE  B3aUMOJCHCTBHS. Y CKOPHUTEIN
3JIEMEHTAPHBIX YACTHULL.

3Havyenne (PU3NKHU IJI51 O0OBSICHEHHS] MHPA M PA3BUTHS MPOU3BOAUTEILHBIX CHJI
odmecrna ( 1 yac)
Enunas usnueckas kapruna Mmupa. OUsrKa ¥ HAyYHO-TEXHUYECKAsT PEBOJTIOIIHSL

Ctpoenne BeesrenHoii (2 yaca)

[IpUMEHUMOCTh 3aKOHOB (DM3UKH ISt OOBSCHEHHS TPHPOABI KOCMHYECKHX OOBEKTOB.
CosnHeuHass  cucTeMa. 3aKOHBI, ONHWCHIBAIOIIME  JBWXKEHHE  IUIAHET,  IPOSIBJICHHUE
IPaBUTALMOHHOTO B3aWMOJICHCTBHS B acTpoHOMuM. Hezpa 3BE3l M MCTOYHHMKH MX DHEPIHUHU.
Knaccudukarnust 3Be3n. Dpomorust CosHila ¥ 3Be3d.  [IpOCTpaHCTBEHHO-BPEMEHHBIC
Mmaciitabbl Habr0qaeMoi BeeneHHOM 1 €€ sBosmorust. TeMHast MaTeprst ¥ TEMHas SHEPTHSL.

Pe3eps (2 yaca)
Pe3epB, oTBOAMMBIIi Ha pa3IMYHbIe BU/bI AeATEJbHOCTH 10 NMPeIMETy

Ilepeyenn nadopaTopHbIX padoT

IIpsimble U3MepeHus:

-U3MEPEHHE )KECTKOCTH NPYKUHBI;

-u3MepeHue ko3 (huIeHTa TpeHus HOBEPXHOCTH.

-OIpe/IETIEHNE CONIPOTUBIIEHUS IPOBOAHUKOB TIPU MX MOCIIEI0BATEIBHOM U
NapajuIeIbHOM COEAUHEHNN;

-Onpe/ieNIeHHe YCKOPEHUsl CBOOOTHOTO MaIeHHsI ITPU MOMOILU
MaTeMaTH4YECKOrO0 MassTHUKA



-U3MCPCHUC MMOKA3ATCIIA MPCJIOMIICHUA CTCKJIA ITPU IMOMOIIU

IUIOCKONapaJUIEIbHOM IJIACTHHBI.

-u3MepeHne (POKYCHOTO PACCTOSTHUS COOUPAIONICH JTHH3BIL.
-3KCIIEpUMEHTalIbHAs MTpoBepka 3akoHa I'eit-Jlroccaka (u3mepenue

TEPMOIMHAMHYECKUX [1apaMETPOB Ia3a)

I1l. TemaTuueckoe INIAHUPOBAHUE € YKA3aHUEM KOJIUYECTBA YaCcOB, OTBOAUMBIX

HA 0CBOCHHUE KaKI0i TeMbI

PU3BUKA 10 kaace

Paznen, Tema

| OcHoOBHBIE BH/JIbI 1eSITEJIbHOCTH

3UKa U eCTQCTBeHHOHay‘IHbIﬁ METO/I MO3HAHUSA IIPUPOIBI (3 qaca)

3apok/ieHue W pa3BUTUE HAy4HOTO B3IJIsLzA
Ha Mup. Heo6xo1uMocTh IO3HAHMSI IPUPO/IBI.

3apokJeHne W Pa3BUTHE COBPEMECHHOTO
HAay4yHOTO MeToJa HcciieaoBanus. OCHOBHBIE
0COOEHHOCTH (usrgeckoro MeToa
HCCIICJOBaHMUA. duzuka -

JKCIepUMEHTaJbHas Hayka. [IpubnukeHHbIN
xapaktep pusnyeckux teopuit. OcobeHHOCTH
n3ydenus ¢usnku. [lozHaBaemocTs Mupa.

- Wznaratb cBOM MBbICIHM, OOOCHOBBIBATH CBOIO
TOYKY 3pEHHUs, BOCIPUHUMATh U aHaJIU3UPOBATh
MHEHHS coOeCeTHUKOB;

- U3MEPAThH (Pr3HYECKUE BEITUYNHBI,

- OLICHMBATh T'PAHUIBl MOTPEIIHOCTEN H3MEPEHHUU
(B TOM 4HcCIie U IIPH MOCTPOSHUH I'PadUKOB);

Mexanuka (22 yaca)

Knaccuueckas  mexanmka  Herotona u
TPaHUIBI €€ NPUMEHUMOCTH. JIBHOKeHHE
TOYKM W Tena. lIpsMonuHeiHOe IBUKEHUE
touku. Koopaunarel. Cucrema oTcyera.
CKopocTh U mepeMenieHne Mpyu paBHOMEPHOM
JIBYKEHUH. Cpennsis CKOPOCTh npu
HEPaBHOMEPHOM  JIBIDKCHHMHU. MTHOBEHHAs

CKOpOCTb. Yckopenue. CxopocThb u
NepeMeleHue Mpy ABHKEHUU C MOCTOSHHBIM
YCKOpPEHUEM.

CBobogHoe MaJicHue. PaBHOMepHOE
JIBUKCHHE TOYKH o OKPY>KHOCTH.
LenTpocTpemMuTenbHOE YCKOPEHHE.

VYrnosas CKOPOCTb. OTHOCHUTENBHOCTD

nBuxkeHud. [lepBoiil 3akoH HeroTOHA.
HNueprmansuble  cucteMbl otcuera. Cuna.
Macca. Bropoit 3akon Herotona. Tperuit
3akoH HproToHa.

Cunma  BCEMUPHOTO  TATOTEHUS.
BCEMUPHOTO TATOTECHUS.
KOCMHUYECKasi CKOPOCTb.

NmMmnynbe. 3aKkoH COXpaHEHUsI HMITYJIbCA.
PeakTuBHas cuna. PeakTHUBHBINM OBUTATEIb.

3aKoH
IlepBas

Ycnexu B OCBOEGHMM  KOCMHMYECKOTO
npocTpaHcTBa. Pabora cuibl. MOIIHOCTS.
Kunernueckas sHeprus. IloTeHnuansHas

OHCPTUs. 3akoH COXpPAHCHUS OHCPIrunM B

- yKa3plBaThb T'PAHUIIBI MPUMEHUMOCTH MEXaHUKH
Herotona

- ONpEeNEeNsATh KOOPJWHATHI, MPOUACHHBIA MYTh,
CKOPOCTh U YCKOpPEHHE Tela Mo rpapukaMm u
YpaBHEHHUSAM 3aBUCUMOCTHU

KOOPJMHAT U IPOEKLUN CKOPOCTH OT BPEMEHH;

- DKCHEPUMEHTAJIbHO HCCIEAOBATh Pa3IUYHBIC
BU/JIbI IBUYKEHUS;

- Usmepsts Maccy Tena;

- U3MEPSTH CUJIbl B3aUMO/ICHCTBUS TEI;

- BBIYUCJIATH 3HAaYCHHE CUIT,

- IlpuMeHATh 3aKOH BCEMHUPHOTO TATOTEHUS IPH
pacueTax CHJI M YCKOPEHUU B3aUMOJIEHCTBYIOIIHUX
Te,

- popmyIHpOBaTh 3aJa41 U CPEACTBA UX PEIICHNUS;
- Paznuuath HeMHepIMalbHbIE CUCTEMBI OTCUETA;

- 00BACHATH IPUPOJTY CHII HHEPIIHH;

- I3MepATh U BBIYHUCIIATH UMITYJIBC TENA;

- TNPUMEHATh 3aKOH COXPAaHEHMUs HUMMyJbca IS
BBIYMCIICHUS] WU3MEHEHUM CKOPOCTEH Tel MpU HX
B3aUMOJICHCTBUY;

- U3MEPATH U BBIYUCIATH PabOTy CUI U U3MEHEHHE
KMHETHUYECKOI YHEPTUu Tena;

- BBIUMCIATh MNOTEHUHMAIBHYIO SHEPIHI0 TEl B
rPaBUTALUOHHOM TIOJIE;

- ONpeNeNsATh  MOTEHUUATbHYIO
yrpyroae(GopMupoBaHHOTO Tena;

SHEPTHIO




MCXaHUKCE.

- IPUMEHATH 3aKOH COXPaHEHUs MEXaHWYECKOU

VYcinoBust  paBHOBeCHS  TBEPAOIO  Tela. | BHEPTUU Ui 3aMKHYTOM CUCTEMBI
Mowment cwibl.  lLlentp TspkecTH.  Bunbl | B3auMOJCUCTBYIONIUX TE,
paBHOBECHSL. Mexannueckue CBOMCTBA | - Bp11ensiTh 0COOEHHOCTH TBEPJBIX TEJl, )KUJIKOCTEH
TBepAbIX Tell. [InacTuuHoCTh Y T'a30B;
U XPYIKOCTb. - BBISIBJISITh  B3aUMOCBSI3U  MEXJy HayYHBIMU
OTKPBITUSIMHU, Pa3BUTUEM TEXHOJIOTHEH U JIIOJbMU,
YYaCTBYIOIIMMHU B 3THX IIPOIIECCAX;
- pUOOpeTaTh OMNBIT MUCbMEHHOW KOMMYHUKALIUU
(Hampumep, IPU HANKMCAHUU 3CCE);
- UCII0JIb30BATh pa3inuuHbIe HCTOYHUKHU
uH(pOpMaLUN;
- CUCTEMaTU3UPOBaTh HHPOPMAIUIO
- BBICTpauBaTh CBOIO OYIYIIYyI0 00pa30BaTEIbHYIO
TPAaeKTOPUIO B  aclekre MNpo¢ecCHOHAIBLHOIO
CaMOOTIpeIEICHUS
- olleHuBaTh ycrexu Poccuu;
KoHTposabHble paboThI 10 TEMaM: - IlpumeHnsTh 3HaHUS K pELIEHUIO (U3HUECKUX
1.«PaBHOMEpHOE NPSAMOJIMHEWHOE | 3a1a9 (BBIYMCITUTETHHBIX, Ka4eCTBEHHBIX,
JBUKEHHUE. [IpsimonuneliHOE | TpaduyecKux) Ha  ypOBHE ONEPUPOBAHUS
PaBHOYCKOPEHHOE JIBUIKEHUEY; CIIEIYIOIMMH HWHTEJJIEKTYyalbHBIMUA OIEpaUsIMU:
2. «/lpwkenme Ten TOA  JEWCTBHEM | IOHMMaHUe, IPUMEHEHHUE, aHAIN3, CHHTE3, OlIEHKA,
HECKOJIBKUX CHJII» 0000111eHue, cUcTeMaTH3alusl.
3.«3aKOH COXpaHEHHS UMITyJbca. 3aKOH

COXPAHEHHUS MEXaHUYECKON IHEPTUM»;

JlaGopaTopHbie pabOTHI IO TEMaM:

1. Usmepenme kodpduimenta KECTKOCTH
TIPY)KHUHBI.

2. Wsmepenme koddpduimenta  TpeHuUs
MTOBEPXHOCTH.

3. Nzyuenue 3aKOHa COXpaHCHUs

MEXaHH4YeCKOM OHCPIUH.

- HCCIeN0BaTh
HrroTona;

- HWCCIIEJIOBATh B3aMMOCBSI3H MEXKIY (DU3NUCCKUMH
BEIIMYMHAMU,

MPOSIBJIEHUS BTOPOTO  3aKOHA

- HUCCIIeJIOBaTh YCJIOBHSI BBIMOJHEHHUS 3aKOHA
COXPaHEHHUS SHEPTHUU;
- IOPEJCTaBIsATh  pPe3ylbTaThl  (PU3HUECKUX

U3MEPEHHH B pasiuyHbIX (opmax (TaOIHIlbI,
rpaduku, 1arpaMmMsl U JIp.);

- OIICHUBATh JIOCTOBEPHOCTh JIAHHBIX, MOJYYCHHBIX
B (DU3UYECKOM IKCIICPUMEHTE,

MounexyasipHasi puzuka u TepmoguHamuka (20 yacos)

du3nka W MexaHukKa. TenjaoBbIE SBICHUS.

PazButHe  mpeacTtaBieHMid O  OPUPOJIE
TEIUIOBBIX SIBIICHUM. MonekynspHo-
KUHETHYECKas TEOpHsL. OCHOBHEBIE

MOJIOKEHUS MOJIEKYJISIPHO-
KHMHETHYeCKOH Teopun. Macca mMoJiekyl.
[TocrosiHHas ABorajpo. bpoynosckoe
nBukeHne. Cuibl B3aUMOJICUCTBUSL MOJIEKYIL.
CrpoeHue ra3000pa3HbIX, KUJIKUX U TBEPIBIX
Ten. CocTosiHMEe MaKpOCKOMUYECKUX TEJ B
TepmoanHamuke. Temmepatypa. TermoBoe
paBHOBecHue. PaBHOBecHBIE (0OpaTUMBIE) U
HEPaBHOBECHBIE

- I[eMOHCTpI/II)OBaTL IMOHMMaHHEe MEXaHHYSCKOM
KapTHUHbI MHPA,

- IHIOHMMATb B3aWMOCBA3b MCKIY CTPOCHHECM
l"33006pa3HLIX, KUIOKUX, TBEPABIX TCI n
(1)I/I3I/I‘IGCKI/IMI/I napamMeTpamu, OITMChIBAIOIIIMMU
JaHHBIC COCTOSAHUA,

- ONICpUPOBATH (I)I/I3I/I‘-ICCKI/IMI/I

HOHATUSAMH/TIpOLIecCaMu/

ABJICHUSIMH B IPEIMETHOM, MEXIIPEIMETHOM U
METaNpeIMETHOM KOHTEKCTaX;

- Haxoaute mapameTpsl BeliecTBa B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAHUU HCIIOJIb30BaHMUS
YPaBHEHUS COCTOSHUSA




(HeoOpatumebie) mporecchl. ['a30Bbie 3aKOHBI.
WUneanbHblii  Ta3. YpaBHEHUE COCTOSIHUS
uaeanpHoro rasa. lIIpuMeHenwe ra3oB B
TeXHUKE. MpealbHBIl ra3 B MOJIEKYJISPHO-
KHUHETH4YeCKoi Teopuu. OCHOBHOE YpaBHEHHUE
MOJIEKYJIIPHO-KUHETHYECKO M TEOPHHU.
N3mepenune  ckopocTed  MOJIEKYd — Trasa.
BHyTpeHHsis 3Heprus HJeanbHOIO  Trasa.
Pa6ora B Ttepmommnamuke. KommdectBo
TEIJIOTEl. BHyTpeHHsAs 5SHeprus. IlepBblit
3aKOH TEPMOJIMHAMUKH. AnmnabaTHbIH
npouecc. HeoOpatuMocTs npoieccon

B IIpupoje. BTopoil 3aKOH TepMOIUHAMUKH.
TeroBble IBUTATEIH.

Maxkcumanbubiii KITJI TenaoBbIX ABUTATENEH.
PaBHOBECHME MEXIYy JKUAKOCTBIO W Ta30M.

Hacrenmennnie Tapsl. Kputnueckas
temriepatypa.  Kpurtuueckoe  cOCTOSTHHE.
Kunenue.
Bnaxxnocte Bo3ayxa. Cuia MOBEPXHOCTHOTO
HaTSDKCHHS.
Kpucrannmaeckue tena. Kpucrammuaeckas
pemerka.  Amopdueie  Tenma.  JKuakue
KpUCTaJUIBI.

UJEAIEHOTO Ia3a;
- OmpeiesATh ~ MmapaMeTphl  BEIIeCTBA B
ra3oo0pa3HOM  COCTOSIHUM M NPOUCXOJAIINE
nporieccel o rpadukam 3asucumoctu P(T), V(T),
p(V);

- HCCIIeI0BATh JKCICPUMCHTATIBHO 3aBUCHMOCTHU
p(T), V(T), p(V);

- PeHIaTL 3agaunu C HpI/IMeHeHI/IeM OCHOBHOTO
YPaBHEHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH;

- 06”[)51CH$ITI> C TOYKH 3peHI/I$I CTaTHCTPI‘-IeCKOfI
(GU3MKYU CMBICI TEPMOAMHAMUYECKUX TAPAMETPOB;
- Ol'IepI/IpOBaTI) TepMI/IHaMI/I B Hpe)]MCTHOM,
Me)KHpeI[MeTHOM nu MeTaHpeI[MeTHOM KOHTCKCTax,
- M3MepsiThb KOJWUYECTBO TEIJIOTHI B IMpoOIeccax
TEIUTOTIePE 1AM,

- PacCUYUTBIBATDb KOJIMYECTBO TCIIJIOTHI,
HEOOXOJAMMOM Il OCYIIECTBIICHUS Tpoliecca ¢
TeIIonepeavyei;

- pacCUnuThIBATH KOJIMYECTBO TCIIJIOTHI,
HEOOXOAMMOM IS OCYIIECTBIIGHHsI — Tpoliecca
Mepexo/1a BEEeCTBA U3 OJTHOM

¢haser B 1pyryo;

- paccuuThIBaTh W3MEHEHHE BHYTPEHHEH HHEpPruu
Te, paboty u MepeIaHHO €/ TIOTYICHHOE

KOJMYECTBO TEIUIOTHI C HCIOJIb30BAHUEM IIEPBOTO
3aKOHA TEPMOJAMHAMMUKH;

- paccyuThIBaTh pabOTy, COBEPIICHHYIO Ta30M/Ha
ra3om, 1o rpaduky 3asucumoctu P(V);

- BBIYHCIATH paboOTy ras3a, COBEPIICHHYIO IMIpH
M3MEHEHUHU COCTOSIHUS 110 3aMKHYTOMY ITUKITY;

- paccunThiBaTh KII/] TernnoBoi MaiivuHblI;

- BBIACIATH HpO6HCMBI, 3aJa4yu Ha OCHOBC
CI/ICTeMHO'I/IH(l)OpMaI_II/IOHHOFO aHaun3a ,

- USMEPATH BJIIAXXKHOCTH BO3YyXa,

- BbBICTpAanWBATb MNHUCBMCHHYHO KOMMYHUKAIIUIO

(HampuMep, MPU HAITMCAHUU ICCE);

- JIOKa3bIBaTh OSKCIECPUMEHTAILHO 3aBUCHUMOCTD
00beMa TBEPJBIX TEII OT TEMIIEPATYPHI;

- (GopMyIHpOBaTh I1ETb UCCICIOBAHMUS, BBIIBUTAThH
TUIIOTE3HI, HAXOJIUTh cpeacTBa
JIOKa3aTeNbCTBA/OMPOBEPIKEHUS UX;

- BECTHU JIMAJIOT, BBICIYIINBATh MHEHHE ONTMOHEHTA,
y4acTBOBaTh B JMCKYCCHH, OTKPBITO BBIpaKaTh U
OTCTauBaTh CBOIO TOUKY 3PEHHUS;

KonTponpHast paboTa o Temam:
1.«OCHOBHBIE  TIOJOXKEHHUS  MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. Macca u pa3mepsl
MOJIEKYI»

2.«I"a30BblIE 3aKOHBI. MounekynsipHo-
KMHETHYECKAsi TEOPUS MJICAIBHOIO ra3ay

- IlpuMeHsATh 3HAHUSA K PEHICHUIO (PUIUICCKUX
3a7a4 (BBIYUCIIUTEIBHBIX, Ka4yeCTBEHHBIX,
rpad)uvecKux) HA  YpPOBHE OTNEePUPOBAHUS
CJICAYIONIMMH WHTEIUICKTYAIbHBIMUA OTEPAIIUSMHU:
NOHMMAaHKe, MPUMECHEHHUE, aHAJIN3, CHHTE3, OIICHKA,
000011IeHHE, CHCTEMATH3AIINAS




«OCHOBBI TEPMOIMHAMUKI

JIabopaTopHbIe paOOTHI IO TEMaM:
1.0OnbITHAs npoBepka 3akoHa ['eli-JItoccaka.

- Jloka3siBaTh BbINOJHEHKE 3akoHa [ eli-JIroccaka;

- OpPEACTaBIATh  pe3yiabTaThl  (PU3MUYECKHUX
U3MEpeHUl B pasinyHbIX  popmax  (TaOIHIlBL,
rpaduku, TMarpaMMel 1 Ip.);

- OLIEHUBATh JOCTOBEPHOCTH JTAHHBIX, MOIYYEHHBIX
B (pU3MUECKOM SKCIIEPUMEHTE;

OcHoOBBI Y1eKTpOoAMHAMUKH (21 yac)

Ponb anekTpoMarHUTHBIX CWJI B HPUPOJE U
TEXHHUKE. DnexTpuyecKuit 3apsn U
JJIEMEHTApHbIE YaCTUIBl. DJEKTpU3aLus Tell.
3akon Kymnona.

Bsaumoneiicteue HETIOIBMYKHBIX
AIIEKTPUYECKHUX 3apsiI0B BHYTPU
OJIHOPOJHOTO TUAJIEKTPHKA.

Onexrpusanus Ten. 3akoH Kynona.
Onekrpuyeckuil Tok. [InotHocTh TOka. Cuna
TOKa. DJIEKTPUYECKOE MOJIe MPOBOJHHUKA C
TOKkOM. 3akoH OMa i ydacTka IEMH.
ConpoTuBrieHue MIPOBOJIHUKA.
CeepxmpoBoauMocTb. Pabota 1 MOIIHOCTH

TOKa. 3akoH Jxoyns - Jlenna.
DJIEKTPUYECKHE TIETTHU.
IlocnemoBaTeabrHOE n napajuiebHOe

COCTMHEHUS TIPOBOHUKOB.

DNIeKTpOABMKYIIAass cuia. 3akoH Oma mid
HoJIHO¥M 1teri. Pabora M MOIHOCTH TOKa.
DNeKTpuYecKass MPOBOJAUMOCTD Pa3IHMIHBIX

BEIIECTB.  OJIGKTPOHHAs  IPOBOAMMOCTH
METaJlJIOB.
DJIEKTPUYECKUI TOK B  pacTBOpax |

pacriaBax 3J1eKTPOIUTOB.

3aKOH 3JIEKTpOJn3a. DJIEKTPUUYECKUUA TOK B
rasax. HecamocrosrenbHbIit u
CaMOCTOSITENbHBIN pa3psaabl. [Inazma.
DNEKTpUYECKU TOK B MOJYINPOBOJAHHUKAX.
CobcTBeHHas u npUMecHas
ANEKTPOTPOBOAUMOCTH MOIYIPOBOIHUKOB.

- OOBACHATH MEXaHU3M DJICKTPU3ALNHU TEN;

- 3aMMChIBaTh 3aK0H KyloHa B BEKTOPHOM BU/IE;
- BBIYHCHATH CHUIBI B3aUMOJAEHCTBHUS TOUECUHBIX
3apsJioB;

- BBIYUCIIATH HAIMpsHKCHHOCTDb
QJICKTPOCTATUUCCKOTO IOJIA
OI[HOFO/ HECKOJIBKUX TOYCYHBIX SJICKTPUYCCKHUX

3apsioB;
- BBIYUCIISATHE MTOTCHIIMAJI BHCKTpOCTaTI/I‘IeCKOFO
TIOJISt

OJIHOFO/ HCCKOJIBKHUX TOUYCYHBIX 2JI eKTpI/I‘IeCKI/IX
3apsIioB;
- BBIUUCIIATH BHCPFI/IIO 2JI eKTpI/I‘IeCKOFO I10JIA

3apsHKEHHOTO KOHJICHCATOPA,

- coOmomaTh TpeOOBaHMSI TEXHUKH O€30MMacCHOCTH
pHu paboTe C MEKTPUUECKUMH TPHOOPaMHU;

- BJIQJICTh CIIOCOOAMH OKa3aHHs IMEPBOM MOMOIIH

OpU TpaBMax, CBS3aHHBIX C AJIEKTPUUYECKUM
1a00paTOPHBIM
000pyI0BaHUEM U OBITOBBIMH JJICKTPUYCCKUMU
yCTpOICTBaMUu;
- Usmeparp cuily, HampsbkeHHE, MOIIHOCTb

JNEKTPUYECKOTO TOKA;

- u3mepath DJIC U BHYTpEHHEE CONPOTHBIICHUE
UCTOYHHUKA TOKA;

- BBITOJIHSATH PAacyeThl CHIIbI TOKA U HAIPsDKEHUN Ha
y4acTKax 3JeKTPUUECKOH 1eMu;

- aHaJIM3UpOBaTh IeNH MOCTOSHHOIO
conepxaniue ucrouyHuk JI/C;

- BECTHU JIMAJIOT, BHICIYIIMBATh MHEHHE OIMIOHEHTA,
y4acTBOBaTh B JIMCKYCCHM, OTKPBITO BBIpaXKaTh U
OTCTauBaTh CBOIO

TOYKY 3pEHUS;

- BBUIBIIAITH CMBICII TEPMHUHOB B MPEAMETHOM,
MEXIIPEAMETHOM U METANPEIMETHOM KOHTEKCTaX;

- BBICTpaWBaTh CBOIO OYAYIIYIO 00pa3oBaTelIbHYIO
TPAGKTOPUIO B  acmekre MNpodeCCHOHATBLHOTO
CaMOOTIPEICICHUS;

- mpuMmeHsTh npaBwia Kupxroda npms pacuera
CJIOKHBIX AJIEKTPUUECKUX LIeTIeH

- OOBSCHATP  MEXaHU3Mbl  DJIEKTPUUYECKOU
MPOBOJIMMOCTH Pa3IMYHbIX BEIIECTB;

TOKa,




- KIaccupuIUpoBaTh NHPOPMAITHUIO;

- ONEepUpOBaTH TMOHATHSAMH B  IPEAMETHOM,
MEXIIPEIMETHOM U METAIIPEIMETHOM KOHTEKCTaX;

- CpaBHUBATh UHPOPMALHIO;

- 00001maTh HHPOPMAIUIO/3HAHHUS,

- OPraHN30BBIBATH CBOIO JCATEIBHOCTD;

- BBICTpauBaTh CBOIO OyAyIIyr0 0Opa3oBaTElIbHYIO

TPAaGKTOPUIO B  acleKkTe MNpo¢eCCHOHAIBHOTO
CaMOOIIpeICICHHUS;
KonTtponeHast pabota o Temam: - IlpumMeHsTH 3HAHUSA K PEMICHUIO (UIUIECCKUX
1. «BnexTpocraTrka 3aja4 (BBIYMCITUTEIBHBIX, KaueCTBCHHBIX,
2. «[ToCTOSTHHBIN MEKTPHUECKUI TOK rpaduyeckux) Ha YPOBHE OIIEPUPOBAHUS

3. <<3J'IGKTpI/I‘~IeCKI/II\/JI TOK B Pa3jJWYHbIX | CJICAYIOIUMHU HHTCIUICKTYAJIbHBIMU OIICpaAllUsMU:

cpenax» IIOHUMaHKE, IPUMEHEHUE, aHAIIN3, CUHTE3, OLICHKA,
000011eH1Ee, cCUCTEMATHU3AIUS

JlaGopatopHble pabOTHI [0 TEMaM: - m3MepaATh OJ[C M BHYTpeHHEE CONpPOTHUBIICHHE

1. Onpenenenne CONPOTHUBJICHHS | HICTOYHUKA TOKA,

IMPOBOAHHUKOB IIPHU HX IMOCJICAOBATCILHOM U
napaieIbHOM COCTMHEHNN;

2.0mpeneneane OJIC wu  BHYTpPEHHErO
COTIPOTHUBIICHUS HCTOYHHUKA TOKA,

- HccHenoBaTh  IeNb  ITOCTOSHHOIO  TOKa,
conepxanryro ucrounuk IJ1C;
- MPEICTABIISITh pe3yIAbTAThI (hU3UIECKUX

U3MEPEHH B pasnuyHbiX (opmax (TaOmauIlsI,
rpaduKku, TMarpaMmMsl U JIp.);
- OIICHWBATH JIOCTOBEPHOCTh JAaHHBIX, MMOJYYCHHBIX
B (M3UUECKOM SKCTIEPUMEHTE

Pe3eps (2 yaca)




PU3UKA 11 kaacc

Paznen, Tema

| OcHOBHbBIE BH/IbI 1€ATCJIBHOCTH

OcHoBbl 3j1ekTpoanHamMuku (10 yacoB)

MaruuTHblE B3aUMOJAEUCTBUS. MarHurtHoe | - CONOCTAaBIATH XapaKTEPUCTUKA
I10JI€ TOKOB. BEKTOp MarHUTHON MHIYKLUU. | 3JIEKTPUUYECKOTO0 M MAarHUTHOTO TOJIEH;
IIoToOK MarHMTHOM MWHAYKUMU. JIMHUM | - BBIUMCIHATH  CHJIBI, JICHCTBYIOIIME  HA
MAarHUTHOW MHAYKIIMH. 3aKOH AmImepa. MPOBOJIHUK C TOKOM B MarHUTHOM TI0JIE;
[elictBue MarHUTHOTO TIOJIA Ha | - BBIUHUCIITH CWIbL, JEHCTBYIOIIME Ha
nBuKymuiics 3apan. Cuna Jlopenna. JJEKTPUYECKUN  3apsj,  JABWXKYIIMICA B
OTKpBITHE AIEKTPOMArHUTHOW HWHIYKIIMU. | MATHUTHOM IIOJIE;
[TpaBuso Jlenna. 3akoH >EKTPOMArHUTHOM | - OOBSICHATH MPUHLIMI JIEUCTBUSA
WHIYKIIUU. BUXpeBo€ 3IEKTPUUECKOE TIOJIC. | DIIEKTPOIBUTATENS;
SC WHJYKLIAH B IBWKymuxcs | - McceaenoBars sBJICHHE 3IIEKTPOMAarHUTHOU
MIPOBO/THUKAX. CaMOWHIYKITUS. | UHIYKIINH;
NHnykTUBHOCTD. DHEPTUs - OOBSICHAT,  TPHUPOAY  SIBIICHUS "
MarHuTHOTO TOJs  TOKAa. MarHutHas | 3aKOHOMEPHOCTH ANEKTPOMArHUTHOM
MPOHUIIAEMOCTb. WHTYKITUH;
- BBIYUCIISATH SHEPTUIO MAarHUTHOTO TIOJIS;
- OOBSICHSATH MarHUTHBIE CBOWCTBA BEIIIECTB;
- OIIEHWBATh BKJIQJ] OTCUECTBEHHBIX YYCHBIX B
pasBuTHe PU3NUECKON HAYKH;
- CHUCTEMAaTHU3UPOBATH u 0000111aThH
nHpopMaIo/3HaHus
- omepupoBaTh WH(POPMALUECH/3HAHUSIMH B
MIPEAMETHOM M MEKIIPEAMETHOM KOHTEKCTAX;
- HCTI0JIb30BaTh HU(POBYIO TEXHUKY;
- YMETh BECTH JUAJIOT, BBICIYIIMBATh MHEHHE
ONIIOHEHTAa, y4acTBOBaTh B  JUCKYCCHH,
OTKPBITO BBIPAXAaTh U OTCTAUBAaTh CBOIO TOYKY
3peHus;
- CAMOCTOATENIbHO IIPOBOJAUTH HCCIIEJOBAHUE;
- ONIPEAEIIATh IMYHOCTHO-3HAYUMBIE 1IEJIH;
- CUCTEeMAaTU3UPOBATh u 00001aTh
uHpopmaruio;
- BIIAJIETh HaBbIKAMU CHUCTEMHO-
UH(GOPMAIMOHHOTO aHaJIH3a.
KonTpomsHas paboTa no Temam: - [IpumeHsTh 3HAHUS K PEUICHUIO (PU3NYECKUX
1. «DnexkTpoMarHuTHasI UHIYKLIHSD) 3a1a4  (BBIYUCIUTEIBHBIX,  KAYE€CTBEHHBIX,
rpajguueckux) Ha ypOBHE OIEPUPOBAHUS
CJEeIYIOLIUMHU MHTEIEKTYaIbHBIMU
onepalusIMu: MOHUMaHue,  IMPUMEHEHHE,
aHallu3, CHHTE3, OlleHKa, 0000IIeH e,
CHUCTEMaTH3aIusl.
Kosie0anus u Boanbi( 19 yacoB)
VYpaBHeHHe ABMXKEHHS MarematHueckoro | - Knmaccupunupoats konebanus;
MasiTHHKa. [ apMOHWYECKHe KojebaHus. | -  MCCIENOBAaTh  3aBUCUMMOCTh  IIEpHOJA
[lepuon KoJe0aHu MaTeMaTHYECKOTO MasTHUKA OT €T0
M YacToTa TapMOHHUYECKUX KOJICOAHUH. | JJIMHBI, MACChl U aMILIUTYbI
®daza xoacOaHUH. KOJIeOaHMIi;




Ckopoctb u yCKOpeHue npu
rapMOHHYECKHUX KOJIeOaHUSX.
[IpeBparnienust sHepruu. 3aTyxaronme
KojeOaHus. BBIHYXJIEHHBIC KOJICOAHMS.
Pezonanc. ABtokone6anus. CBOOOIHBIC U
BBIHYKJICHHBIE DJIEKTPUUECKHE

konebanus. [Iporecchl B koye0aTeIbHOM
koHType. ®opmyina Tomcona. [lepeMeHHbII
BIEKTPUYECKUI TOK. JHerictByromue
3HAQUEHHS CUJIBI TOKAa U  HaNpsHKEHUS.
Pesuctop B 1menum mepeMEeHHOTO TOKa.
Konnencarop B 11enu nepeMeHHOro ToKa.
Karymika uHIyKTUBHOCTH B 1IN
MepeMEHHOTo Toka. 3akoH OMa mjis menu
MEPEMEHHOTO TOKa. MOIIHOCTh B 1ENHU
TEPEMEHHOTO TOKA. Pe3onanc B
AIEKTPUYECKOU LIETIH.

['enepupoBanmne >IEKTPUUECKOW DHEPTHH.

I'eneparop MepeMEHHOTO TOKA.
Tpancdopmatop.

[TpowusBocTBO u WCTIOJIb30BaHNE
NeKTpudeckoir  sHepruu. Ilepemaua u

pacrpeiesieHue dIEKTPUIECKON SHEPTUH.
BonHoBeie sBienusi. IlomepeuHble BOJIHBI.
JnuHa BoHBI. CKOPOCTh pacipoOCTpaHEHUs

BoJIHBL. [IpomonbHble BOJHBL. BoaHBI B
cpene.
3ByKkOBbi€  BOJIHBI.  CKOpPOCTh  3BYKA.

My3bikanbpHbIE 3ByKH U IIyMbI. [’ pOMKOCTB
U BbICOTA 3BYyKa. TeMOp.

JlnanazoHbl 3BYKOBBIX 4acToT.
AKYCTUYECKMH  pe30HaHC. N3nyyenue
3ByKa. YJIbTpPa3ByK U UH(]Pa3BYK.

CBs13b MEXAY NTEPEMEHHBIM JIEKTPUUYECKUM
U TEPEMEHHbIM MAarHUTHBIM  MOJISIMU.
DIEeKTPOMarHuTHOE ToJIe.
DNeKTpOMarHuTHas BOJIHA.

N3nydyenue 31eKTpOMarHuTHBIX BOJIH.
CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH.
N3o6perenne pamuo A. C. IlomoBbiM.
[IpuHUUIBI paguOCBSI3U. AMIITUTYIHAS
Moayssus. JleTekTupoBaHue KojaeOaHHM.
IIpocTenmmii paIuonpUEMHHUK.
Pacnipoctpanenue painoBoJIH.
Paguonoxanus. [lonsaTie o TeneBuIeHUN.
PasBuTHe cpencts cBs3m.

- HWCCIIeOBaTh  3aBHCHMOCTb  IepHOJa
KoJeOaHull rpy3a Ha MPYKUHE OT €r0 MacChl U
YKECTKOCTH MPYKUHBL;

- BBIYUCIIATE epuo.a KOJIeOaHUM
MaTEMaTHYECKOTO MAasTHHKA TI0 HM3BECTHOMY
3HAUEHUIO €0 JUTHHEI;

- BBIYHCIATH NEpUOJ] KojeOaHuil Tpy3a Ha
NPYKUHE 110 U3BECTHBIM 3HAYCHUSM €TI0 MaCChI
U )KECTKOCTHU TIPYKUHBI;

- pacCcuMTHIBATh 3HAYCHHUS CHJIBI TOKA W
HANPSDKCHUS Ha JJIEMEHTaX e  TIePEeMEHHOTO
TOKa,

- OOBSCHATH TPHUHIMIT JCHCTBHS TEHepaTopa
ANIEKTPHUYECKOTO TOKA,

- cpaBHHBaTh mporecchl B L—C-koHType ¢
KOJICOAaHUSMHU MaTeMAaTUYECKOTO MAasITHHUKA,

- Paznmuate koyeOaTeNbHBIE W BOJHOBBIC
TIPOIIECCHI,

- 3amuchiBaTh B  aHAJNUTHYECKOH (opme
YpPaBHEHUE BOJIHBI;

- KIaccu(UIIUPOBATh 3BYKOBBIE BOJIHBI,

- OCHUBATh AJIMHY BOJIHBI,

- OOBSCHATH  YCIIOBUSI  BO3HHKHOBCHUS
uHTephepeHIMN/IuPpakiiil ~ MEXaHUISCKUX
BOJIH

- OOBSACHATHP MEXaHW3M BO3HHUKHOBEHUS

OJICKTPOMArHUuTHBIX BOJIH,
- OOBJACHATHP MEXAaHH3MBI paguoncpeaayn u

paauonpuema;

- H300paxkaTh cXeMy MPOCTEHIIIETO
paJMoONPHEMHHUKA,

- CHUCTEMAaTHU3UPOBATH H 0000mmare
nHpopMaIo/3HaHus

- omepupoBaTh HHPOpPMAIMEH/3HAHUSIMH B
IPEeIMETHOM U MEXIPEAMETHOM KOHTEKCTaX;

- HCTI0JIb30BaTh HU(POBYIO TEXHUKY;

- YMETh BECTU JIWAJOr, BHICIYIINBATh MHEHHE
OTITOHEHTA,y4aCTBOBAThH B JTUCKYCCHUU,
OTKPBITO BBIPAKATh U OTCTAUBATh CBOIO TOUKY
3peHus;

- CAMOCTOATENBHO NPOBOAUTH HCCIIEIOBAHUE;

- ONIPEAENATh JIUYHOCTHO-3HAYUMBIE 1IEJIH;

- CHUCTEMAaTU3UPOBATH u 00001maTe
UH(pOPMaLIUIO;
- BJIAJIETh HaBBIKAMH CUCTEMHO-

I/IH(l)OpMaLII/IOHHOl"O aHaJIn3a

KonTtponsHas paboTta no remam:
1. « IlepeMeHHBIN TOK»
2. « MexaHMYeCKUEe M DIEKTPOMAarHUTHbIE

- [IpumeHsTh 3HAHUS K pElIeHUI0 (PU3HUECKUX
3aa4  (BBIYUCIUTENBHBIX,  KAUECTBEHHBIX,
rpaduyueckux) Ha YpOBHE




BOJIHBD»

OHepI/IpOBaHI/ISI CJICIIyIOIJ_[I/IMI/I
HHTGHHGKTY&HBHBIMI/I OHepaLII/ISIMI/I .
MOHUMAaHKE, TPUMEHEHUE, aHATU3, CHHTE3,
ollcHKa, 0000I11IeHne, CHCTEMAaTH3alus

JlabopaTopHas paboTa 1o Temam:

1. Omnpenenenue yckopeHHusi CBOOOJHOTO
maacHus Ipyu IMOMOIIM MAaTCMAaTUYCCKOI'o
MasATHHKaA

- IPEICTaBISITh  PE3yJabTaThl  (PUINYECKUX
U3MEpEeHUil B pa3iumuHbIX (popmax (TabiuLibl,
rpaduku, IMarpamMMel 1 Ip.);

- OLEHMBaThb  JIOCTOBEPHOCTb  JaHHBIX,
HOJIYYEHHBIX B (PU3NYECKOM IKCIIEPUMEHTE

OnTtuka (19 yacoB)

CgeroBble Jy4yH. 3aKOH MPSMOJIMHEHHOTO
pacnpocTpaneHus cBera. OTpaxeHue cBeTa.
Ilnockoe 3epkano. Ilpenomnenue cBera.
[TomHoe oTpaxkenue. [IpenomneHue cBerta B
IJTOCKOTapauIeIbHOM IUTACTUHKE "
TPEYroJbHOU MPU3ME.

JIunza. dokycHOe paccrosiHue "
ONTHUYECKasi CUia JUH3bl. DOpMyna JUH3HI.
[Toctpoenue

n300paxeHunit B TOHKOH JIMH3E.
YBenuueHue JTUH3bI.

Ckopocts  cBera. Jlucmepcus  cBera.
WNnrepdepentius  cBera.  HaGmromenue
UHTEppEepeHIMd B  OITHKE. Jnuna
CBeTOBOM BoOJHBL. MHTepdepenuus B

TOHKHUX IUIeHKaX. Konbiia HeroToHa.
Judpakums ceera. Teopun qudpakiiu.
JludpakuroHHas perieTka.

[Monspuzanus CBeTa. [ToniepeyHocTh
CBETOBBIX BOJH M  DJIEKTPOMArHUTHAsA
TEOPHs CBETA.

Bunet  wsnyuyenwuit. McrouHuku — cBeTa.
CnekTpsbl

U CHOEKTpajbHbIE  MPUOOPHIL. Buast
CIIEKTPOB. CrnexTpalibHbIN aHaJIu3.
WUndpakpacnoe u  yapTpaduoneroBoe
n3inydyeHusi. PeHTreHoBckue

Jy4n. [kana 3IEKTPOMAarHUTHBIX
W3JIyYEHUM.

- HpI/IMeHSITI) Ha IMPAKTHUKE 3aKOHBbI
reOMETPUYECKON ONTUKHU ITPU PELICHUH 33]1a4;
- CTPOUTH U300paKEHUsI MPEIMETOB, JaBAEMbIE
JTUH3aMU;

- pacCUUTBIBATH PAaCCTOAHUE OT JIMH3BI A0
M300paKEHHS TIPEIMETA;

- paCCUUThIBATh OIITUYCCKYIO CUJTY JIMH3EI,

- U3MEPATH (POKYCHOE pacCTOSIHUE JTMH3HI;

- HaOmiomate siBieHuss uHTepdepeHUuH,
TG PaKIIY, TOISPU3ALNY U TUCIIEPCUN CBETA;
- U3MEpATh JUIMHY CBETOBOM BOJIHBI IO
pe3yabTatamMm HaOIr0IeHUS SBJICHUS
uHTephEpEeHITNY;

- ONpEeNeNIATh  CHEKTPaJbHbIE  I'PAaHULIBI

YyBCTBHTEIHLHOCTH YEJIOBEUECKOTO TJiaza ¢
TTOMOIIBIO TU(PPAKIIMOHHON PEIICTKH;

- 0OBACHATH CIIOCOOBI HaOJIOIEHUA
UHTEP()EPEHIIMOHHON KapTHHBI,

- JIOKa3bIBaTh MOIEPEYHOCTh CBETOBBIX BOJIH;

- omepupoBaTh HQPOpPMAIMCH/3HAHUSAMH B
MPEIMETHOM M MEXKIIPEAMETHOM KOHTEKCTaX;

- HCIT0JIb30BaTh IU(POBYIO TEXHUKY;

- YMETh BECTH JHAJIOr, BBICIYIINBATh MHCHHE
ONIOHEHTa, YYacTBOBaTh B  JUCKYCCHH,
OTKPBITO BBIPAXaTh U OTCTAMBATH CBOK) TOYKY
3peHUs;

- CaMOCTOSTEILHO ITPOBOJIUTD UCCIICOBAHUE;

- OIIPEJICNIATh TUYHOCTHO-3HAYMMBIC LIEJIH;

- CHUCTEMAaTHU3UPOBATH u 00001maTe
UH(pOPMaLIUIO;

- BJIAJIETD HaBBIKAMH CHCTEMHO-
UH(GOPMAIMOHHOTO aHaJH3a

- BBICTpanuBaTh CBOIO Oynyuryto
00pa3oBaTENbHYI0 TPACKTOPUIO B  aCMEKTe

Ipo(eCCHOHATILHOTO CaMOOTIPEIeIIEHUS;

- OOBACHATH MEXaHM3M U3JIyYeHHUS CBeTa
aTOMOM;

- KJ1accu(pUIUpPOBaTh BUBI U3ITyUCHUH;




KonTtponsHast pabota o Temam:
1. «I"'eomeTpruecKast OIITUKA»
2. «CBETOBBIE BOJIHBI»

- [IpumMeHsTh 3HAHUS K PEHICHUIO (PU3NISCKUX
3a7a4  (BBIYUCIIMTCIIBHBIX,  KAaueCTBCHHBIX,
rpau4eckrx) Ha ypOBHE

OTICPUPOBAHHUS CIICTYFOIIIHMH
WHTEIICKTYaTbHbIMH oTIepaIusIMU:
MOHWMAaHKE, IPUMEHEHHUE, aHAJIN3, CHHTE3,
olieHKa, 000011eHne, cucTeEMaTHU3aIyst

JlabopaTopHas paboTa 1o Temam:

1. 3mepenue mokaszaresns mpeIoMIICHUS
CTEKJIa TIPY MOMOIIHU TUIOCKOMApaIeIbHOM
IIJIAaCTUHBI-

2. 3mepenne pOKyCHOTO pacCTOSTHUS
coOuparomen JTUH3HI.

- U3MEpATH IOKa3aTejab MPEIOMIICHUS CBETa
IIPU IOMOIIY IJIOCKOTIapaIJIeNIbHOM MJIACTHUHBI
- U3MEPATH doxycHOe paccrostHue
paccenBarONIEn JINH3BIL;

- TIPEICTaBISITh PE3yabTaThl  (PUINYECKUX
U3MEpeHuil B pa3iuuHbIX (popmax (TaliuLibl,
rpauku, 1uarpaMMsl

u 1p.);

- OLEHMBaTh  JIOCTOBEPHOCTb  JaHHBIX,
MOJIy4YEHHBIX B (PU3NYECKOM SKCIIEPUMEHTE

OCHOBBI CHIEHATBLHOI TEOPUH OTHOCHTEIbHOCTH ( 4 yaca)

3aKOHBI JJIEKTPOJUHAMHUKH W IPUHIHAI
OoTHOcHUTeNbHOCTH. [locTynaTsl

TEOPHUH OTHOCHUTEILHOCTH.
OTHOCHUTENBHOCTH

OJIHOBPEMEHHOCTH. OTHOCUTENBHOCTH
pacCTOSIHUM. OTHOCUTENIBHOCTD
MPOMEKYTKOB BpPEMEHU. PenaTuBuUCTCKUN
3aKOH CJI0KEHUS CKOPOCTEH.

PenstuBucrckas auHamMuka. 3aBUCUMOCTD
Macchl OT CKOpOCTH. CBSI3b MEXKIY Maccoi
U SHEprueu

- 0OBSACHATH MOCTYJIaThI TEOpUU
OTHOCHUTENIbHOCTH;

- omepupoBaTh HHPOpMaIME/3HaHUSIMU B
PEIMETHOM U MEXIPEAMETHOM KOHTEKCTaXx;

- HCIOJIb30BaTh [IU(PPOBYIO TEXHUKY;

- YME€Th BECTU JHAJIOT, BBICIYIINBATh MHEHUE
ONIMOHEHTa, Y4acTBOBaTb B  JUCKYCCHH,
OTKPBITO BBIpAXaTh U OTCTaUBAaTh CBOIO TOUYKY
3pEeHus;

- CaMOCTOSITEIBHO NPOBOINUTH UCCIIEOBAHUE;

- OTIPEAEIATh JTMYHOCTHO-3HAUYNUMBIE LIETIH;

- CHUCTEMAaTHU3UPOBATH H 0000mmare
uHpopmaIuio;

- BJIAJIETD HaBBIKAMH CHCTEMHO-
UH(GOPMAITMOHHOTO aHaJIM3a

- BBICTPanuBaTh CBOIO OyAYIIYIO

O6p8.30BaTeJ'IBHYIO TPACKTOpPUKO B  ACIICKTC
HpO(i)eCCI/IOHaJ'ILHOl"O CaMOOITPCACIICHUA,

KonTponsHas paboTta no temam:
1. «OcuroBsl CTO»

- [IpyuMeHATh 3HaHUS K PEIICHUI0 (PU3UUECKUX
3aga4  (BBIYMCIMTEIBHBIX,  KaueCTBEHHBIX,
rpau4ecknx) Ha ypOBHE

OIIEpPUPOBAHHUS CIIEIYIOIIUMHU
WHTEJUIEKTYaJIbHBIMU onepalusIMu:




MOHWMAaHWE, IPUMEHEHUE, aHAIN3, CHHTES,
ollcHKa, 0000I11IeHne, CHCTEMAaTH3alus

KBanrtoBas ¢pusuka. ®u3uka atroma u atoMmHoro siipa (11 yacos)

CriektpasibHbIE 3aKOHOMEPHOCTH.
Crpoenne aroma. Mogens TomcoHa.
OmnsiTel Pezepdopna. [Inanerapuas Moaens
aroMma. [loctynater bopa.

Mopgens aroma Bomopoma 1o  bopy.
DKCIepUMEHTAIBHOE JI0Ka3aTeNIbCTBO
CYLIECTBOBAHMS CTALlMOHAPHBIX COCTOSHUM.
ATOMHOE PO U JI€MEHTApPHbIE YaCTHUIIBL.
Meroapl HAONIOAEHHUS W PETHCTpaAllUU
3JIEMEHTapHBIX YacTHIL. OTtkpbiTHE
€CTECTBEHHOU PaIMOAaKTUBHOCTH. Asbda-,
Oera- ¥ raMMa-uU3ITydeHUS.

PagnoaxkTuBHBIE — mpeBpauieHUs.  3aKOH
PaaIrOaKTUBHOTO pacnana. ITepuon
rojxypacnaja. H3otomsl. [IpaBuio

cMmelieHus. MckyccTBeHHOe TpeBpalleHue
aTOMHBIX szep. OTKpbITHE HEUTPOHA.
Crpoenue aToMHOTO siapa. SnepHsle

CWIIBI. OHeprus CBSI3U ATOMHBIX sIZIEp.
HckyccTBeHHas PaAMOaKTUBHOCTb.
SnepHbie peakuum.

Henenue spep ypana. llenHbie saepHbie

peaKkuu. S nepHbriit peakTop.
Tepmosnepubie peakuuu. [IpumeHeHue
AIepHOU SHEPIHUU. [Tonyuenue
PaloOaKTUBHBIX U30TOTIOB u ux
npuMeHenue. buonoruueckoe neicTBue
PaZAMOaKTUBHBIX U3TY4YEHUI

Tpu »srama B  pa3Butuu  (U3MKH
AJIEMEHTAPHBIX YaCTULl. AHTUYACTHUIIBI.
CKOJBKO ~ CYIIECTBYET  3JEMEHTapHBIX

yactull. KBapku. BzaumoneiictBue
KBapKOB.

- Habmonate ¢oTtoanexkrpuyeckuii adexr;

- 00BACHATD 3aKOHBI (PoTOdDDeEKTa;

- paccYMTHIBATH MaKCUMAaJIbHYIO

KAHETHYECKYI0 DHEPTUI0 JJIEKTPOHOB MpPH

doToanexkTpuyeckoM 3 dexre;

- ONpeNeNsaTh PabdOTy BBIXOJA AIIEKTPOHA IO

rpaduxy 3aBHCUMOCTHU MaKCHUMAaJIbHON

KWHETHYECKOW HHEPTUU (POTOIIEKTPOHOB OT

YacTOTHI CBETA;

- U3MEPATH pabOTy BBIX0OJIA DJIEKTPOHA;

- HaOJIrO/1aTh JINHEHYaThIe CIIEKTPHI;

- paccUMTHIBaTh  YACTOTY/IJUHY  BOJIHBI

UCITYCKaeMOTO/TIOTJIONAEMOT0  CBeTa  TpH

nepexojie aToMa W3 OJHOTO CTAallMOHAPHOTO

COCTOSIHHSA B JIPYTO€;

MCCIIEIOBATh JIMHEHYATHIN CIEKTD;

OOBSICHITH TIPUHIIMIT ACHCTBUS Jla3epa;

HaOJIIOAaTh ICUCTBUE JIa3epa;
BBIUUCIIATh JUTUHY BOJIHBI

U3BECTHBIM 3HAUEHUEM UMITYIIbCA;

- HaOJII0AaTh TPEKU 3apsKEHHBIX YaCTHII,

- pacCUMTBIBATH DSHEPrHI0 CBSA3U ATOMHBIX

a1ep;

- ompenenaTh 3aps]l M MaccoBOE YHUCIIO

aTOMHOTI'O 5i7Jpa, BO3HUKAIOIIETO B PE3yJbTaTe

pPaIMOaKTUBHOIO pacraja;

- BBIYUCIIATH DHEPrUIO, OCBOOOXKIAIOLIYIOCS

IpU PaJMOAaKTUBHOM paclaje;

- OTIPEAEISITh IPOAYKTHI SIIEPHON peaKkuu;

- OCO3HaBaTb  YIpO3bl, CBA3aHHBIE C

IPUMEHEHHUEM SIEPHOTO OPYXKHUS;

- KJ1TacCU(hUIPOBATh 3I€MEHTApHbIE YACTULIBI;

- omepupoBaThb HpOpMalUMel/3HaHUSIMU B

IPEIMETHOM U MEXIPEAMETHOM KOHTEKCTaX;

- HCIOJIb30BaTh LIU(PPOBYIO TEXHUKY;

- YMeTh BECTH JIMAJIOT, BBHICIYIIMBATh MHEHUE

ONIOHEHTa, Yy4YacTBOBaTb B  JUCKYCCHH,

OTKPBITO BBIpaXaTh U OTCTAUBaTh CBOIO TOUKY

3peHus;

- CaMOCTOSITEIBHO MPOBOINUTH UCCIIEOBAHUE;

- OTIPEEIATh JMYHOCTHO-3HAUYHMBIE 11ETIH;

qaCTUIbl C

- CHUCTEMAaTU3UPOBATH u 000011aTh
UH(pOPMaLIUIO;

- BJIAJIETD HaBBIKAMH CHCTEMHO-
WH(GOPMAIMOHHOTO aHaJH3a

- BBICTpanuBaTh CBOIO Oynyuyto
00pa3oBaTEeNbHYI0 TPACKTOPUIO B  aCIEKTe




po(eCCHOHAIBHOTO CAMOOTIPE/ICIICHHS;

KonTtponsHas pabota no teme:
1. «ATomHOE apO»

- [IpyMeHsATh 3HaHUS K PEHICHUIO0 (PU3NIECKUX

3a7a4  (BBIUYMCIIMTEIbHBIX,  KAauE€CTBEHHBIX,
rpadu4ecknx) Ha YpOBHE ONEPUPOBAHHS
CIIEIYIOIMMH MHTEJUIEKTYaJIbHBIMU
onepanusIMu: [IOHUMaHue,  I[PUMEHEHHE,

aHajanu3, CUHTE3, OLIEHKa, 00001IeHue,
CUcCTeMaTu3alus

JlabopaTopHas paboTa 1o Temam:
1. 3ydyenue TpeKoB 3aps>KEHHBIX YaCTHUIL
o gororpapuun

- TNPEACTaBJIATh PE3YJAbTAaThl  (PU3HMUECKHUX
M3MEPEHHUI B pa3nuYHbIX (opmax (TaOIuIbI,
rpaduku, 1MarpaMmsbI

¥ p.);

- OIICHWBATh  JIOCTOBEPHOCTh  JIaHHBIX,
MOJTYYCHHBIX B (DU3UYECKOM DKCIIEPUMEHTE

3HaueHne (l)I/I3PIKI/I aJIst 00bsAICHEHUS MHUpa M PpPa3BUTHA NMPOU3BOAUTEJIBHBLIX CHJ

oomectna (1 yac)

Enunas  ¢usnueckas kapThHa  Mupa.
®dusuka u HAyYHO-TEXHUYECKas
PEBOJIOLIHSL.

- omnepupoBaTh HHPOpPMAIME/3HAHUSIMH B
PEIMETHOM U MEXIPEAMETHOM KOHTEKCTax;

- HCII0JIb30BaTh HU(POBYIO TEXHUKY;

- YMEThb BECTU JMAJOr, BHICIYIINBATh MHEHHE
ONMNOHEHTa, Yy4YacTBOBaTb B  JHCKYCCHUH,
OTKPBITO BBIpa)KaTh U OTCTAaUBATh CBOIO TOYKY
3pEeHus;

- CaMOCTOSITEIBHO MPOBOAUTH HCCIIEIOBAHNUE;

- OTIPEAEIATh TMYHOCTHO-3HAUYHUMBIE LIETIH;

- CHUCTEMAaTHU3UPOBATH u 00001mmaTe
uHpopmaruio;
- BJIAJETD HaBBIKAMU CHCTEMHO-

I/IH(i)OpMaLII/IOHHOl"O aHaJIM3a

Crpoenue Bcesennoii (2 yaca)

ConHeyHast cHCTeMa KaK KOMIUIEKC Tell,
HMEIOIIMX ob1iee mpoucxoxacHue. Oommue
XapaKTEePUCTHKHU TUTaHeT. [lmaneTsl 3eMHOM
TPYIIIBL.

Janexkue 1maHeTel. COJIHIIE W 3BE3[bI.
Crpoenue u 3Bostonus BeeneHHoi

- HabGmronare 3Be3apl, JIyHy W TJIaHETHI B
TEJIECKOII;

- HaOJII0JATh COJIHEYHEIE IATHA C ITOMOILBIO
TEJIECKOIIa U COJITHEUHOTO DKPaHa;

- MCIOJIb30BaTh Pa3IMYHbIe HHPOPMAIIMOHHBIE
pecypchl  Ais  TMOWCKA M UCCIENOBaHUS
N300pKEHUH KOCMUYECKUX 00BEKTOB

Pe3eps (2 yaca)
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