HOSCHUTEJIBHASA 3ATIMCKA
Pabouas mporpamma paspaboraHa Ha OCHOBE CJICAYIONINX HOPMATUBHBIX JOKYMEHTOB:

e OcHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl MYHUIIMITAILHOT'O 00111€00pa30BaTEIFHOTO YUPEIKACHHS CpeIHer KOl Ne68;
C yuerom:

e [lpumepHOii OCHOBHOI 00pa30BaTeIbLHON MPOTpamMMbl CpeaHero odiiero odopazoBanus (ogoOpeHa pemieHueM (enepalbHOro yueOHO-METOAUYECKOTO
o0beuHEeHNUS TI0 001IeMy 00pa3oBanuio (poTokos ot 8 anpesst 2015r. Nel/15))

e ABTopckoii nmporpammel o ¢usuke a1 10-11 knaccos, cocraBnenHoi Ha ocnoBe YMK T'aueBa A.B., ans 10-11 knaccos. 2015;

e CaHMTapHO-3IHUIEMHUOJIOrHYeCKUX NpaBui u HopMaTuBoB CanlluH 2.4.2.2821-10, 2015.

[TporpamMma opueHTHpOBaHa Ha uctoyib3oBanre Y MK non penaknueii ['paueBa A.B.. — M.: BUHOM. Jlabopatopus 3uanuii, 2015
YyeOHas mporpamma paccuntana Ha 136 dacos, mmo 2 gaca B Heqemo B 10 kmacce u o 2 gaca B Henenro B 11 kimacce .

HIxonmpHBIN Kypc QU3MKH — CHUCTEMOOOPa3YIOMIMK JJIsl €CTECTBEHHO-HAYYHBIX MPEAMETOB, TIOCKONbKY (DM3MYECKHE 3aKOHBI, JISKAIIMe B OCHOBE MHPO3JaHMS,
SIBJIIIIOTCSI OCHOBOM COACPpKaHUA KypCOB XMMHHU, 6I/IOJ]OFI/II/I, reorpa(ppm n aCTPOHOMUMH. dusnka BOOPYXKaC€T MIKOJIbHUKOB HAayYHBIM METOJAOM I10-3HAHUA, IMO3BOJIAIOIIUM
MOJTy4aTh OOBbEKTUBHEIE 3HAHUS 00 OKPYKAIOIIEM MHUPE.

Oco0eHHOCTAMY U3J10KEHHS COAEPKAHUS Kypca SIBJISIIOTCS:
* CIUHCTBO U B3aUMOCBSI3b BCEX Pa3/ICiOB KaK pe3yJbTaT MOCIEI0BATENbHON ACTAU3AMN TIPU U3YYCHUH CTPYKTYpHI BellecTBa (OT Makpo- A0 MHKpoMacmTabos). B

riaBe «OIeMeHThl acTpodusuku. OBomonust BeeneHHoi» paccmarpuBaeTcst oOpaTHas MMOCIEN0BATENIBHOCT — OT MEHBIIMX MaciiTaboB K OOJBIIMM, YTO oOecreyrBaeT
BHYTPEHHEE €ANHCTBO Kypca;

*  OTCYTCTBHE JieJieHHs (DU3MKU Ha KIACCHYECKYI0 M coBpeMeHHyo (10 knacc: crenuanbHas TeOpUsi OTHOCUTEIBHOCTH paccMaTpUBAETCs BCJIe 32 MexaHukoi HeroToHa

Kak ee 000OIIeHHEe Ha CiTydail JBWDKEHHS Tel CO CKOPOCTSMH, CPAaBHHMBIMH CO CKOpPOCThIO CBeTa; 11 Kiacc: KBaHTOBas TEOPHs OMpEJCHSCT CIEKTPhl U3NyUeHHS |
MOTJIONICHUST BBICOKHX YacTOT, HCCIICAYET MUKPOMHUD);
B A0Ka3aTCJIbHOCTh U3JIOKCHHA MaTepuaia, 6a31/1py101ua;1cs1 Ha IPOCTBIX MATEMATHYCCKUX METOJaX U KAYE€CTBCHHBIX OLICHKAX (HO3BOH$IIOHII/IX IMOJIy4uTh, HAIIpUMEpP, B 10
KJIaCCE BBIPAXKCHUEC [JIA CUJIbI TPCHUS ITOKOA U JJIA aMINJIMTY/Abl BBIHYXKJICHHBIX KoaeOanmii MasATHHUKA, OILICHUTH pagnyc tIepHOI‘/'I AbIPBL; B 11 xiacce OLICHUTH
pasmep sIpa, SHEPTHIO CBSA3U 3JICKTPOHA aTOME U HYKJIOHOB B SIIPE, KPUTHUECKYIO MAacCy ypaHa, BEIMIHMHBI 3apsSI0B KBAPKOB, YMCIIO 3Be3]1 B [allakTHKE, IPUMEPHBIN BO3pacT
Bcenennoii, mapameTtpbl BeeneHHON B TUIAHKOBCKYIO 3MOXY, KPUTUYECKYIO TUIOTHOCTh BCEeHHOM, OTHOCUTENBHBIN MEepeBec BENIECTBA HAJl AaHTHBENIECTBOM, Maccy JIkuHca,
TeMIepaTypy W TnpuMmepHoe Bpems cBeueHHs CONHIA, BpeMs BO3HHK-HOBEHHWS PEIMKTOBOTO H3IIyYEHUS, IUIOTHOCTh HEWTPOHHOW 3BE3JIbI, YHCIO BHICOKOPa3BHUTHIX
[IMBUIIN3ANNNA BO Beenennoii);

*  MaKCHMAJIbHOE HCIIOJIb30BAHHE KOPPEKTHBIX (PU3NYECKUX Mojeiied M aHamoruwii (Momenu: 10 Kimacc — MOJENM KpUCTaUIa, 3JCKTpU3alnuu TpeHuem; 11 kimacc —
CBEPXIPOBOAUMOCTH, KOCMOJIOT'MYCCKass MOIC/Ib (DpI/IJIMaHa, MOZACJb NPOCTPAaHCTBA, UC-KPHUBJICHHOI'O FpaBI/ITaHI/Ief/'I; agajoruu: 10 kmacc — JABWIKCHUA 4aCTUIL] B OJHOPOJHOM
TpaBUTAIIMOHHOM U SJICKTPOCTATUYCCKOM I10JIAX] 11 ximacc — pacrpoCTpaHCHUA MEXAaHUYCCKUX U DJICKTPO-MAarHuTHBIX BOJIH, AaBJICHUA UACAJIBHOTIO U q)OTOHHOI‘O FaSOB);

*  00CyX/JIEHHE IpaHuI] IPUMECHIUMOCTH BCEX M3ydaeMbiX 3akoHoMmepHocTel (10 kiacc: 3akonbl Hetotona, I'yka, Kynona, cioxxenus ckopocreid; 11 knacce: 3akon Oma,
KJTaCCHYECKask TEOPHSI AIEKTPOMAarHUTHOTO H3ITyUY€HHs) U UCTIOIB3yEeMBIX MOJIelel (MaTepraibHas TOUKa, WACaTbHBIN Ta3 U T. 11.);

® HCIIOJIB30BaHNE W BO3MOXHAasd HUHTECPIIpETAlMd COBPEMCHHBIX HAYYHBIX AaHHBIX (1 1 kmacc: AHU3O0TPOIIUA PEIUKTOBOIO0 H3IYUCHHA CBA3BIBACTCA C O6pa3OBaHI/IeM
ACTPOHOMHUYECKHUX CTPYKTYp (mofo0HbIe uccienoBanus xona Masepa u xopmka Cmyra Obiin yaocroensl HoGeneBckoi mpemun mo ¢usuke 3a 2006 rox), Ha IIeCTH
pHUCYHKax MPUBEACHBI B pa3HbIX MaciTa-0ax 3D-kapTuHku BeeneHHOH, momydeHHbIe 3a OCTIeIHNE TObI C TOMOIIBI0 KOCMUYECKUX TEJIECKOTIOB);

*  paccMOTpeHHE MPUHIIUIA ACWCTBHUS COBPEMEHHBIX TeXHHUYECKHX yCTpoHCTB (10 Kiacc: cBeTOKOMMPOBAIBHONW MAIMHBI, JIEKTPOCTATHIECKOTr0 (DMIIBTPa JIJIsl OYUCTKU
BO3J/IyXa OT TBUIM, KJIABHATYPhl KOMIIBbIOTEpa; 11 Kimacc: JeTekTopa MeTaiiue-CKUX MPEMETOB, 10e3/1a Ha MAarHUTHOM TOJyIIKe, CBETOBOJIA), MPHUKIIAJTHOE HCIIONh30BaHNE
¢buznueckux siBienuit (10 kmace: sBIEHUE IEKTPU3AINH TPEHHEM B IAKTHIIOCKONHY; 11 Kitacce: 3NIEKTPUYeCKOro pa3psijia B IIIa3MEHHOM JIUCILICE);



*  OOIIEKYIbTYPHBIN aCMEKT (PU3MUCCKOTrO 3HAHHMS, PeATU3a-1IHsl UICH MEKIPEAMETHBIX cBsa3ei (10 kimacc: CUMMETPHS B TIPUPOJIE U KHUBOIKCH, yIpyrue AedopMaryu B
OMOJIOTHYECKUX TKAHIX, (PM3HOJIOTHUECKOE BO3ACHCTBHE MIEPETPY30K HA OPTaHU3M, CYIIECTBOBAHUE DIICKTPUIECKOTO MO Y pbi0; 11 kiace: pusnyeckre NpUHIIMITBI 3PSHHS,
00BSICHEHHE TPUYUH BO3HUKHOBCHHUS PaJUAIIMOHHBIX MOSCOB 3eMIIM, BBUICHEHHME BKJIAJa Pa3IHYHBIX HCTOYHMKOB HMOHHU3HUPYIOIIErO H3AYYCHHS B €CTECTBEHHBIN
paauaIMoHHbIH (OH, CTONb30BaHKE SBICHUS PAAMOaKTHBHOTO PACIiaja B H30TOMHOW XPOHOIOTHH, (hOPMYITHPOBKA HEOOXOIUMBIX yC-TOBHI BOZHUKHOBEHHS OPraHUYEeCKOM
JKU3HU Ha IJIaHETe).

enu n3yyenus: Gu3NKU B cpeHel LIKoJIe:
v (popmupoBaHKe y 00YYAOMIMXCA YMEHHS BUIETH U TIOHUMATh LIEHHOCTh 00pa30BaHMs, 3HAUMMOCTh (PU3MYECKOTO 3HAHMS I KaXKOTO YEIOBEKA, HE3aBUCHMO OT €r0
mpohecCHOHANBHON AeSITeTbHOCTH; YMEHHI pa3inudaTh (HaKThbl U OICHKH, CPaBHUBATh OIICHOYHEIE BBIBOJBI, BUIETh UX CBSA3b C KPUTEPHUSA-MH OLIEHOK, (DOPMYyITHUPOBATH U

000CHOBBIBaTh COOCTBEHHYIO MTO3UIIHIO;

v (opmupoBanne y 00ydYarOIIMXCS [ETOCTHOTO TMPEACTABICHHS O MHPE W PONM (PU3MKH B CO3JaHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KApTHUHBI MHPA; YMCHUS
OOBSICHATH TOBEIEHHE OOBEKTOB W IMPOLECCHl OKPY)KAIOLICH JeWCTBUTEIBHOCTH — IMPHPOIHOM, COLMAIBLHON, KYIbTYPHOH, TEXHUYECKOH CpeJbl, UCTIONB3ysS Ul 3TOTO
(buznuecKue 3HAHHUS,

v npuobpereHre O0yYalONMMUCS OIBITA PA3HOOOPA3HOM NESTENBHOCTH, OMBITA MO3HAHUS W CAMOIIO3HAHHS; KIFOUCBHIX HABBIKOB (KIFOYEBBIX KOMIICTCHTHOCTEH),
MMCIOIUX YHUBEPCAIb-HOE 3HAYCHHME U PA3IUYHBIX BHUIOB JESTEIbHOCTH, — HABBIKOB DEIICHUS NMPOOJIeM, NMPHUHATHS PEIICHWH, TMOMCKa, aHauu3a M 00-paboTKu
MHQOPMaIK, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHHI, COTPYTHHYECTBA, 3P (HEKTHBHOTO U 0€30MaCHOT0 HCIOIH30BaHMS PA3UYHBIX TEXHUYECKUX YCTPOMCTB;

v/ OBJaJIcHHE CHCTEMOIl HAyYHBIX 3HAHUH O (DM3UYCCKHX CBOWCTBAX OKPYKAMOIIETO MHpPA, 00 OCHOBHBIX (DH3MYECKUX 3aKOHAX U O CIOCO0AaX WX HCIONB30BAHUS B
IIPaKTUYECKOH KU3HHU.

HJAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA ®UZUKHN
OOyuenne ¢pu3nKu B 00pa30BaTEILHOM YUPEKACHUH JOIDKHO OBITh HANPBICHO Ha (POPMHUPOBAHHE CIEAYIOMINX PE3YJIbTATOB!
JINYHOCTHBIE Pe3VIbTATHI:
- YMEHHUE YIPABIATh CBOEH IT03HABATEIIBLHOM EATEIbHOCTHIO; -
TOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CAMOOOPA30BaHUIO, HA MPOTSHKEHUH BCEH )KU3HU; CO3HATEIILHOE OTHOIICHHE K HEMTPEPHIBHOMY 00pa30BaHHUIO KaK
YCIIOBHIO YCIICIIHOM MpodecCHoHaaIbHON M 00IIECTBEHHOM JIeATEIIbHOCTH; - YMEHUE COTPYJIHUYATH CO
CBEPCTHHKAMHU, IETBMHU MJIJIIIEr0 BO3pacTa, B3pOCIBIMUA B 00pa30BaTeIbHON, YUeOHO-HUCCIIEI0BATEIBCKOM, IPOSKTHOW | APYTHX BHIAX JACATEIHHOCTH;
- ¢()OpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH; OCO3HAHME 3HAYMMOCTH HAyKH, BIAJCHUS T0CTOBEPHON
uH(OpMaIel 0 IepeoBbIX JOCTHKECHUAX U OTKPHITUSIX MUPOBOI U OTEUECTBEHHON HAayKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE MUpa U 00IIECTBa;
TOTOBHOCTB K HAyYHO-TEXHUYECKOMY TBOPUECTBY; - YyBCTBO
TOPZIOCTH 38 POCCUUCKYIO (PU3NYECKYIO HAyKy, TYMaHHU3M; -
MOJIOKHUTEJIEHOE OTHOIIEHHUE K TPY.ly, 1IeJIeyCTPEMIICHHOCTE; -
9KOJIOTHYECKas! KyJIbTypa, OepexxHOe OTHOILICHHE K POJTHOM 3eMJle, TPUPOAHBIM OoraTtcTBaM Poccun 1 Mupa, MOHMMaHKe OTBETCTBEHHOCTH 32 COCTOSIHHE TIPUPOTHBIX
PECYPCOB U pa3yMHOE IPUPOJOUCIIONB30BaHHE.

MeTanpeaMeTHbIE Pe3yJbTAaThl:

Pezynamuensvie YY/[:

Obyuarowutics Hayyumcs:




CaMOCTOATCIIbHO ONPCACIIATh HCJIU, CTABUTh U (I)OPMYHHPOB&TB COOCTBEHHBIE 3aJa4u B 06paSOBaTeJ'H:HOI7[ ACATCIIBHOCTHU U JKU3HCHHBIX CUTYyallUAX,
OLICHUBATH PECYPCHI, B TOM YHCJIC BPpEMA U APYTHUC HEMATCPUAIILHBIC PECYPCHI, HeO6XOI[I/IMI>Ie JJIs1 JOCTHXKCHUS MOCTaBJICHHOM paHec 1eiu;
COIIOCTABJIATH UMCHOIIHUECA BOSMOXHOCTH U H€O6XOI[I/IMI)IC I DOCTHXKCHUA LCTIN PECYPCHI;

OMpeaAcIiaATb HECKOJIBKO HyTCfI JOCTIKCHHUS IMOCTaBICHHOM OCIn,

3aaBaThb MapaMeTpPhl U KPUTCPHUU, 110 KOTOPBIM MOXKXHO ONPCACIINTDL, YTO LC/Ib JOCTUTHYTA,

COIIOCTAaBJIATH nonyquan‘/'I PE3YIbTAT ACATCIBHOCTHU C MOCTaBJICHHOM 3apaHecC LCIbIO,

OLICHUBATH ITOCIICACTBUA JOCTHXKCHUA IMOCTaBJICHHOM OCIn B JCATCIIBHOCTH, COOCTBEHHOM JKU3HU U KU3HH OKpYKaromux HIOILeﬁ.

Iloznasamenvuvie YY/I:

Obyuarowuiics HayYumcs.

KPUTHYECKU OICHUBATH M UHTEPIIPETUPOBATH HHOOPMAIIHIO C Pa3HBIX MO3HIIHIA;

pacmno3HaBath U GUKCHPOBATH MPOTHBOPEUHsI B NHPOPMAIIMOHHBIX HCTOUYHHUKAX;

UCIIOJIb30BaTh PA3IUYHBIC MOJICITBHO-CXEMaTHYCCKHUE CPEJICTBA JIs TIPE/ICTABIICHUS BBISBJICHHBIX B MHPOPMAITHOHHBIX UCTOYHHKAX MPOTHBOPCUHIA;
OCYIIECTBIATH Pa3BEPHYTHIH HHPOPMAIMOHHBIN MMOUCK U CTABUTH HE €r0 OCHOBE HOBbIC (yueOHBIC M TTO3HABATEILHBIC) 3a/1a4H;

WCKATh ¥ HaXOJUTh 000OIIEHHBIE CIIOCOOBI PENICHIS 3a/1a4H;

MPUBOJIUTH KPUTHICCKHUE apTyMEHTBI, KK B OTHOIICHUU COOCTBEHHOTO CYXJICHHS, TAK U B OTHOIIICHUH JACHCTBHU U CYXJICHUH JPYroro 4eioBeKa;
aHAITM3UPOBATH U MTPe0OPa30BBIBATH MPOOIEMHO-TIPOTHBOPEUHBHIC CUTYAIINY;

BBIXOJIUTh 32 PAMKH YU4eOHOTO MPEMETA U OCYIIECTRIIATH [IeJICHANPABICHHBIN MOMCK BO3MOXXHOCTH IUPOKOTO MEPEHOCA CPEJICTB M CIIOCOO0B JICUCTBHS;
BBICTPAaNBaTh WHANBUAYAIBHYIO 00pa30BATEIbHYIO TPACKTOPHIO, YIUTHIBAS OTPAHUYCHHUS CO CTOPOHBI APYTHX YUACTHUKOB M PECYPCHBIC OTHONICHHUS;
MEHSITh M yJIEPKUBATH PAa3HbIC TIO3UIMH B MIO3HABATEIBHOM ACATEIILHOCTH (OBITh YICHUKOM U yuuTelieM; (HOpMYIHMpPOBaTh 00Pa30BaATEIBHBII 3aITPOC U BHITOIHSITH
KOHCYJIbTaTUBHBIE (PYHKIIMH CAMOCTOSTEIBHO; CTABUTH MPOOJIEMY M paboTaTh HaJl €€ PELICHUEM; YIIPABIISATH COBMECTHOH IMO3HABATEILHON IEATEILHOCTBIO U
MTOAYHHSATHCS ).

Kommynuxamuenwvie YY/[:

Obyuarowutics Haywumcsi:

OCYIIECTBIIATH JAEJOBYI0 KOMMYHHKAIIMIO, KaK CO CBEPCTHUKAMU, TaK ¥ CO B3pOCIBIMH (KaK BHYTPH 00pa3oBaTeIbHON OpraHn3alii, TaK U 3a ee MpeJieliaMHu);
NPY OCYIIECTBICHUH IPYIIIOBOM PabOThI OBITh KaK PYKOBOJUTENEM, TAK U YWICHOM NIPOCKTHOW KOMAaH/IBI B Pa3HBIX POJIsiX (TeHepaTopoM UIeH, KpUTHKOM,
UCIIOJIHUTEIIEM, TIPE3CHTYIOIIUM U T.1.);

pa3BepHYTO, JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOYKY 3PEHHSI C UCTIOIB30BAHHE aI€KBATHBIX (YCTHBIX M MMCHMEHHBIX ) SI3bIKOBBIX CPEJICTB;

pacrio3HaBath KOHQUINKTHBIE CUTYAIMH U MPEIOTBPANIAaTh KOHMIUKTHI JI0 MX aKTUBHOU (a3bl;

COTJIACOBBIBATH IMO3UIIMH WICHOB KOMaHIbI B Ipoliecce padoThI Haj OOIIMM IPOyKTOM/PELICHUEM;

NPECTABIATE MyOJIMYHO Pe3yIbTaThl HHIUBUIYATbHON U TPYIIIOBOM JIEATEILHOCTH, KaK Iepe]] 3HAKOMOM, TaK M Mepejl HE3HAKOMOW ayIuTOPHEH;
MoI0MPaTh MAPTHEPOB IS JEJIOBOM KOMMYHHUKAIIMHU, HCXO/S U3 COOOpayKeHUH pe3yIbTaTUBHOCTH B3aMMOJIEHCTBHS, a HE JTMYHBIX CUMITATHIA;

BOCIIPUHUMATh KPUTHYECKHE 3aMEYaHNs KaK Pecypc COOCTBEHHOTO Pa3BHUTHS;



® TOYHO M €MKO (bOpMyj'II/IpOBaTB KaK KpUTUYCCKUEC, TaK U O,I[O6pI/ITCJ'IBHI>IC 3aMCUuaHud B aApCC APYTrux J'IIO,I[Cﬁ B paMKax ,Z[CJ'IOBOﬁ n 06pa30BaTeJII:HOI>’I KOMMYHUWKAIIUH,
n3oeras IIPpU 3TOM JIMYHOCTHBIX OLICHOYHBIX CY)KHCHHﬁ.

IlpeaiMeTHBbIE PE3YJIbTAThbI:

Bunyckuux na 6azosom yposme nayuumcs:

— JEMOHCTPHpPOBAaTh Ha NMPHUMEpPax poib U MeCTO (HU3UKU B (YOPMUPOBAHUU COBPEMEHHOW Hay4YHOW KapTHHBI MHMpPA, B PA3BUTHH COBPEMEHHON TEXHHWKH U TEXHOJIOTHUIi, B
MIPaKTHUYECKOH JIeATENBHOCTH JIIOIEH;

— JEMOHCTPHPOBATh Ha IIPUMEPaxX B3aUMOCBA3b MEKAY (PU3UKON U APYTMMHU €CTECTBEHHBIMH HayKaMUu;

— YCTaHaBIMBATh B3aUMOCBSI3b €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPUMEHATh OCHOBHBIC (PU3MUEeCKHe MOAEIH AJISl UX ONUCAHUA U OOBSICHEHUS,

— UCHOJIb30BaTh HH(GOpMANUIO (PU3NIECKOTO COAEPKAaHHA MPH PEHICHUH YYeOHBIX, MPAKTUYECKUX, MPOSKTHBIX U UCCIEI0BATENbCKUX 3a/1a4, HHTETPUPYs HHPOPMALIUIO U3
Pa3IMYHBIX HICTOYHUKOB M KPUTHYECKH €€ OLEHUBAs;

— pa3nuuaTh M YMETh WCIOJNB30BaTh B Y4eOHO-HCCIICAOBATEIbCKON IESTENbHOCTH METOABl HAYYHOTO MO3HAaHMs (HAaOMIOACHUE, OMUCAHUE, U3MEPEHHE, IKCIECPHUMEHT,
BBIJIBU)KCHUE TUMOTE3bl, MOJEIUPOBAHUE U Jp.) U (OpPMBI HAy4yHOTO TO3HaHHA ((PakThl, 3aKOHBI, TEOPUH), AEMOHCTPUPYS HA MpUMepax UX POJb M MECTO B HAYYHOM
MO3HaHWH;

— TPOBOAMTH HPSMbIC M KOCBEHHbIE M3MEHEHUS (PM3MUECKUX BEJIMYMH, BHIOMpPAs U3MEPUTEIbHbIE IPUOOPHI C yU4ETOM HEOOXOANMON TOUHOCTH M3MEPEHUH, IIIaHUPOBATh
XOJ W3MEPEHHH, OoIyYaTh 3HAUEHHE N3MEPIEMON BEIMUMHBI M OLIEHUBATH OTHOCUTEIBHYIO IOTPEIHOCTD 10 3a1aHHBIM (hopMyiIaMm;

— TPOBOJHTH HCCIEAOBAHMS 3aBHCUMOCTEH MeXay (QU3NUECKUMH BEITMYMHAMU: MPOBOJUTH M3MEPEHHUSI W OMPENeNiTh HAa OCHOBE HMCCIEIOBaHMs 3HAUCHHE MapaMeTpOB,
XapaKTEepU3YIOIIUX JaHHYIO 3aBUCUMOCTb MEXKY BEIMUMHAMM, U I€TaTh BEIBOJ C YU€TOM ITOTPEIIHOCTHA U3MEPEHHUI;

— HCIIOJIB30BaTh JJIs1 ONMCAHMs XapakTepa MPOTeKaHusl PU3HYECKUX MPOLECcCoB (pr3ndecKre BeTUUNHBI U JEMOHCTPUPOBATh B3aUMOCBS3b MEKAY HUMH;

— WCIIOJIb30BaTh JJIs1 ONMCaHMsI XapakTepa MpoTeKaHus PU3NIeCcKuX MporeccoB (GU3NIECKUE 3aKOHBI C YUETOM TPaHUIl UX TPUMEHUTTPUMEHUMOCTH;

— pemath Ka4eCTBEHHBIC 3a/1a4M (B TOM YHCJIE U MEXKIPEIMETHOTO XapaKTepa): MCIOob3ys MOJeNH, (PU3NIEeCKUe BEJTMYMHBI U 3aKOHBI, BEICTPaUBAaTh JIOTHYECKH BEPHYIO
LETNO0YKY 00BSCHEHHUS (JOKA3aTeNILCTBA) MPEIUIOKEHHOT0 B 3aJa4e mpolecca (SBJICHUN);

— pemarh pacyeTHbIE 3aJla4d C SIBHO 33/IaHHOM (U3UYECKOW MOJIENBIO: HAa OCHOBE aHallM3a YCJIOBUS 33/1a4d BBLICTATH (DU3UYECKYIO MOJEb, HAXOIUTh (U3MUYECKHE
BEJIMYMHBI U 3aKOHBI, HEOOXOIUMBIE U IOCTATOYHBIE JJISl €€ PEIIEHUs, POBOAUTH PACUETHI M TPOBEPSTH MONTYUYEHHBIA PE3yIbTaT;

— YYHTHIBAaTh TPAHUIBI IPUMEHEHHS U3yUSHHBIX (PU3MYECKUX MOJIENEH P PeleHnH (PU3NYECKUX U MEKIPEAMETHBIX 3a/1a4;

— UCIIOJIb30BaTh MHPOPMALHMIO U IPUMEHATH 3HaHUS O MPUHIUNAX PAa0OTHl 1 OCHOBHBIX XapaKTEPUCTHKAX U3YUEHHBIX MAIIMH, IPUOOPOB U APYIHX TEXHUYECKUX yCTPOICTB
JUTS peIlIeHHs] MPaKTUYEeCKHX, yaeOHO-ICCIeI0BaTEIbCKUX 1 MMPOEKTHBIX 3aa4;

- HCIIONIb30BATh 3HAHUS O (PUINUECKUX O0BEKTaX U Mpolieccax B MOBCETHEBHOM KI3HH AJIsl oOecreueHrns 6€301acHOCTH ITPH 00paIIeHUH ¢ TPHOOpaAMH U TEXHUYECKUMHU
YCTPOHCTBaMHU, [UIsl COXPaHEHHsI 310POBbs M COOMIOICHNS HOPM HKOJIOIMYECKOTO MTOBEJCHHS B OKPYKAIOLIEH cpeae, sl IPUHATHA PELICHUI B TOBCEAHEBHON JKNU3HU.

MexaHnnueckue siBJICHUS

— pacro3HaBaThb MEXaHHYECKHE SIBICHUS M OOBSICHATH HA OCHOBE MMEIOIIMXCSl 3HAHWH OCHOBHBIC CBOMCTBA WMJIM YCJOBHUSI NMPOTEKaHMS 3TUX SIBICHUH: paBHOMEpPHOE H
HEpaBHOMEPHOE J[IBW)KEHHE, PAaBHOMEPHOE M PaBHOYCKOPEHHOE MNPSIMOJMHEHHOE [BMKEHHE, OTHOCHTEIBHOCTh MEXaHHUYECKOI'O IBM)KEHHs, CBOOOJHOE IMaJeHUE Tell,
PaBHOMEPHOE JIB)KEHHME II0 OKPYXHOCTH, WHEpLUS, B3aUMOJCHUCTBHUE TEJI, PEAKTHMBHOE [BWKEHHE, MEpeaada NaBJICHUS TBEPIAbIMU TEIAMH, >KMIKOCTSIMM W Ta3aMH,
aTMocepHOe AaBJieHHE, IUIaBaHUE TEJ, PABHOBECHE TBEPIBIX TeJ, MMEIOLIMX 3aKPEIJICHHYI0 OCh BpalleHUs, KojebaTenbHOe IBIKEHHE, PE30HAHC, BOJHOBOE JIBUKEHHUE
(3BYK);

— OIHKCHIBATh M3YYCHHBIC CBOWCTBA TEI M MEXaHUYECKHE SIBICHHS, UCIIONL3YsI (PM3MUYECKIE BEJIMYHHBI: ITyTh, MIEPEMENICHHE, CKOPOCTh, YCKOPEHHE, MEePHOJl 00palieHus,
Macca Tela, TUIOTHOCTh BEIIEeCTBA, CHila (CHiIa TSDKECTH, CHJla YIPYTOCTH, CHJa TPEHHWS), AaBlI€HHE, MMITyJIbC Tela, KMHETUYEeCKas dHEpTHs, MOTEHIMaJbHas 3HEPTUd,
MexaHuueckas pabora, Mexanuueckass MomHocts, KIIJ npu coBepiieHrn paboOThl C MCIIOIB30BAHUEM MPOCTOTO MEXaHW3Ma, CUIIa TPEHMS, aMIUIMTY/a, IEPUO] M 4acToTa



KOJICOAHWH, JUIMHA BOJHBI M CKOPOCTH €€ PacHpOCTPaHCHHS; MPH ONMHCAHWH MPABWIBHO TPAKTOBATh (PU3MYECCKHN CMBICI HCHOJNB3YEMbIX BEIWYHMH, WX OOO03HAUCHUS H
€IMHUIIBI U3MEPEHISI, HAXOAUTh ()OPMYJIBI, CBS3BIBAIOIINEG JAHHYIO (PU3NUCCKYIO BEIMUUHY C IPYTHMH BEIHYMHAMHY, BEIYUCISITh 3HAUYCHHUE (DU3HMUECKON BEITMUNHBL;
— aHaJIW3UpOBaTh CBOMCTBA TEJ, MEXaHUYCCKUE SIBJICHHUSI W IPOILECCHI, MCIONB3YS (DU3MUECKHE 3aKOHBI: 3aKOH COXPAaHEHHUS SHEPIHH, 3aKOH BCEMHUPHOTO TSTOTCHUS,
MIPUHIIMIT CYNEePIIO3UINH CHIT (HaxoxaeHne paBHojeicTBytomiei cumbl), I, II u Il 3akonsr HeioTOHA, 3aKOH COXpaHEHHMs] WMITyibca, 3akoH ['yka, 3akoH [lackams, 3akoH
ApxuMena; IIpyu 3TOM Pa3IndaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €70 MAaTeMAaTHIECKOE BBIPAKECHHE;
— pa3nuuaTh OCHOBHBIC MPU3HAKY U3YyUCHHBIX (PHU3UUECKUX MOJEICH: MaTepraibHas TOUKa, HHEPIUAIbHAS CUCTEMa OTCUETa;
— pemIaTth 3a/1a4d, UCIIONB3Ys (PH3MUecKre 3aKOHbI (3aKOH COXpaHEHHs YHEPTHH, 3aKOH BCEMHPHOTO TATOTEHUS, IpuHIUN cyneprodunuu cui, 1, 11 u 11l 3akonst HeroToHa,
3aKOH COXpaHEeHHS MMITYJIbca, 3akoH ['yka, 3axon [lackans, 3akoH Apxumezna) u GOpMyJIbl, CBA3BIBAIOIINE (U3NIECKIE BEINIHHEI (ITyTh, CKOPOCTh, YCKOpEHHE, Macca Tena,
IJIOTHOCTH BEINECTBA, CUJIA, JAaBJICHUE, UMIYJIbC TEJla, KHHETHUYECKAsh SHEPrus, MOTCHIMATIbHAS YHEPTHsl, MEXaHU4eckas pabota, Mmexanudeckas MoiHocTb, KI1J1 mpocToro
MEXaHM3Ma, CHJIa TPEHUS CKOJBKEHUS, KOI(D(UIMEHT TPEeHUs, aMIUTUTYAa, TICPUOJ U YacTOTa KoJieOaHUM, JUIMHA BOJHBI U CKOPOCTh €€ PacIpOCTPAHCHHMsI): Ha OCHOBE
aHallM3a YCJIOBHUS 3a/1adyyl 3aIMCHIBATh KPATKOE YCJIOBHE, BBIACTATH (M3WYECKHE BEIWUIHHBI, 3aKOHBI M (POPMYJIIBI, HEOOXOMUMBIE IS €€ PEUICHHS, MPOBOAUTH PacdeThl U
OIICHUBATh PEATBHOCTH IMOIyYEHHOTO 3HAYCHHS (DU3MUECKOI BETUYHHBI.

TenJioBble siBAeHUS
— pacmo3HaBaTh TEIUIOBBIC SBICHHUA W OOBSACHATh Ha 0a3e MMEIONIMXCS 3HAHWN OCHOBHBIE CBOWCTBA WIIM YCJIOBHSA NMPOTEKAHUS ITHUX SIBICHUH: MU(PQy3us, N3MEHEHHE
o0beMa Tel MpU HarpeBaHWH (OXJAXKIECHUH), OONbIIas CKUMAeMOCTh Ta30B, Mallas CKUMAEMOCTh JKHIKOCTEH M TBEPIBIX TEN, TEIJIOBOE PaBHOBECHE, WCIIAPEHHE,
KOHACHCAIUA, TUIaBJICHUC, KpUCTAJINIM3alluA, KUIICHUE, BJIA)KHOCThL BO3AyXa, PA3JIMYHBIC CHOCO6BI TCIuIonepeaaun (TGHHOHpOBOI{HOCTL, KOHBCKIIHA, I/I3Hy‘IeHI/IC), arperaTHbIC
COCTOAHMA BCIICCTBA, IMOTJIOICHUE DHEPTIUX IPHU UCITIAPCHUU KUJIKOCTH U BBIACIICHUEC €C ITPU KOHACHCAIUU I1apa, 3aBUCUMOCTb TEMIICPATYPhI KUTICHUA OT OAaBJICHUSA,
— ONHCHIBATh W3YYCHHBIE CBOWCTBA TEN W TEIUIOBBIC SIBICHUS, UCIONB3YS (hM3MUECKHE BETUYMHBL: KOMMYECTBO TETUIOTHI, BHYTPEHHSS DHEPTHs, TEMIIEpaTypa, yaeiabHas
TEIUIOEMKOCTh BEIECTBa, YACIbHAs TEIUIOTa MJIABJICHHUS, YAeIbHAs TEIJIOoTa MapooOpa3oBaHus, YAENbHAS TEIUIOTa CTOpaHHs TOIUIMBA, KOAPQHUIMEHT MOJIE3HOTO JACHCTBHSA
TCIIJIOBOTO ABUTATCIIA; IPU ONNMCAHUN NPABUIIBHO TPAKTOBATH (I)I/I3I/I‘ICCKI/II\/'I CMBICJT UCITIOJIB3YEMBIX BCJIUMYHH, UX 0603H3‘-I€HI/I$I " CAUHUIBI U3BMCPCHUA, HAXOAUTH q)OpMyJIBI,
CBSI3BIBAIONINE JAaHHYIO (U3NYECKYIO BETMUNHY C IPYTUMH BETUIHHAMH, BRIYHCIIATH 3HaUeHUE (PH3NIECKOI BETUINHBL,
— aHaJW3UpOBaTh CBOWCTBA TEJN, TEIUIOBBHIC SIBICHUS W TPOIECCHI, HCIONB3YsS OCHOBHBIE TOJOXKEHHS aTOMHO-MOJEKYJSIPHOTO yYeHHS O CTPOCHHHW BEIIECTBa U 3aKOH
COXpaHEHUS YHEPTHUH;
— pa3nuyaTh OCHOBHBIE MPU3HAKK U3YyUEHHBIX (PH3MUECKUX MOJIETIEH CTPOSHUS Ta30B, KUJAKOCTEH U TBEP/IBIX Te;
— TMPHUBOIUTH MPUMEPHI MPAKTHYECKOTO MCIIOIB30BaHUs PU3NIECKIX 3HAHUH O TEIUIOBBIX SBICHUSX;
— pemartk 3a7a4M, UCIIOJIb3YSl 3aKOH COXPaHEeHUs SHEPTHH B TEIJIOBBIX Tpolieccax v (JOpMYJIbl, CBS3bIBatOIINe (pU3HYECKHE BEIMIUHBI (KOJHMYECTBO TEIJIOTHI, TEMIIEparTypa,
yZenbHasl TeIIOEMKOCTh BEIIECTBA, ylIeNbHas TEIUIOTa IUIABJICHUS, yIebHAs TEIIoTa napooOpa3oBaHus, yAeabHas TEIIOTa CrOPaHUs TOIUINBA, KO3()(HUIIMEHT moJIe3HOTo
JEHCTBHS TETIJIOBOTO JBUTATEINS): HA OCHOBE aHAIM3a YCIIOBHUS 3a/1a4M 3aITUCHIBATh KPATKOE YCIOBUE, BHIJIENATh (PHU3NUECKHAE BETUYMHBL, 3aKOHBI U (POPMYITBI, HEOOXOAUMBIE
g €€ pCICHU A, IPOBOAUTL PACUCTBI U OLICHUBATH PECAJIbHOCTD IMMOJTYUYCHHOI'O 3HAYCHUA (1)H3PI‘{6CKOI>'I BCJIMYUHBI.

DJIeKTpUYecKUe U MATHUTHBIE ABJICHUS
— pacro3HaBaTh JIEKTPOMArHUTHBIC SIBICHUS U OOBSICHATH HA OCHOBE MMEIOILIMXCSI 3HAHUH OCHOBHBIE CBOICTBA MJIM YCIIOBHS MPOTEKAHUS 3TUX SBJICHUH: 3JEKTpU3aLMs
TeJ, B3aUMOJICHCTBHE 3aps/IOB, HIEKTPHUECKUNA TOK W €ro JEHCTBHS (TEMIOBOE, XMMHUYECKOe, MAarHUTHOE), B3aMMOJAEWCTBHE MAarHWTOB, 3JEKTPOMAarHUTHAs WHIYKIIHA,
JEHCTBUE MArHUTHOIO IIOJ HAa MPOBOJHMK C TOKOM MW Ha JBIXKYIIYIOCA 3apsDKCHHYIO YacTHIly, ACHCTBUE DIIEKTPUYECKOTO IIOJISI Ha 3apsDKEHHYI0 YAacTHILY,
3JIEKTPOMArHUTHBIE BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPAHEHNE CBETA, OTPAYKEHUE U NIPETIOMIIEHHE CBETA, TUCIIEPCHS CBETA.
— COCTaBIISITb CXEMbI 3JIEKTPUYECKHX IeNedl ¢ MOoCIeJOBaTeNIbHBIM M MapajlyieNIbHBIM COSIWHEHHEM 3JIEMEHTOB, pasiuyas YCJIOBHbIE O003HAYEHMS JIIEMEHTOB
JNEKTPUUECKHX IIeTel (MCTOYHUK TOKa, KIIF0Y, PE3UCTOP, PEOCTaT, IaMIIOYKa, aMIIEPMETP, BOIBTMETD).
— HCIIOJIb30BaTh ONTHYECKHE CXEMBI IS MOCTPOEHUS H300paKEHHMH B IJIOCKOM 3epKajie M COOUparoIei JInH3e.
— OINHKCHIBATh U3YYEHHBIC CBOMCTBA TEJ U 3JIEKTPOMArHUTHBIC SIBICHUS, UCHONB3YS GU3NUECKUE BEIMYMHBL: SJIEKTPHUECKUN 3apsi]l, CUila TOKa, JJIEKTPUUECKOe HANPSHKEHUE,
JIIEKTPUYECKOE COMPOTUBIICHHUE, YIIEIBHOE CONMPOTHBICHHE BEIIECTBA, paboTa AIIEKTPUYECKOro IOJIs, MOIIHOCTh TOKa, (DOKYCHOE PAacCTOSTHUE M ONTHUYECKas CUIIa JIMH3BI,



CKOpPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA; MPU OMHCAHWU BEPHO TPAKTOBATh (PM3WUECKUI CMBICT WCIOJIB3YyEMbIX BEIIMYWH, UX OOO3HAUEHUS U
SIMHULIBI U3MEPEHIST, HAXOAUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (PU3NYCCKYIO BETUUMHY C IPYTUMU BEIIMIHMHAMU.

— aHaJIW3UpOBaATh CBOWCTBA TEJ, SJICKTPOMATHUTHBIC SBJIICHUS M MPOIIECCHI, UCTIONB3Ys (PH3MUECKUEe 3aKOHBI: 3aKOH COXPAHCHUS 3JIEKTPHUYECKOTO 3apsijia, 3akoH Oma jyis
ydacTka memnu, 3akoH Jkoynsa-JleHIa, 3aKOH MPSMOJIMHEWHOTO PACIpPOCTPAHEHHS CBETa, 3aKOH OTPAKEHHUS CBETA, 3aKOH NPEJIOMJICHHMS CBETa; MPH JTOM pa3inyaTh
CJIOBECHYIO (DOpPMYIIMPOBKY 3aKOHA M €70 MaTeMaTHIeCKOE BRIPaKEHHE.

— TMPHUBOJIUTH MPUMEPHI MPAKTHYECKOTO HCIIOJIE30BaHUS (PU3UICCKUX 3HAHUM O AJICKTPOMATHUTHBIX SBJICHUIX

— pemarh 3aJa4yM, UCHOJIB3Yys (u3mueckue 3aKoHbI (3akoH Oma ams ydacTka menw, 3akoH Jlxoymnsa-JIeHIa, 3akoH NMPSMOIMHEHMHOTO PacIpOCTPAHEHHS CBETA, 3aKOH
OTpa)KEeHHs CBETA, 3aKOH MPEJIOMJICHHS CBeTa) U (OPMYIIBI, CBSI3bIBAIOIINE (hH3UUECKUE BETMINHBI (CHJIa TOKA, DJIEKTPHUECKOE HAMPSDKEHHUE, SIEKTPHIECKOE COTIPOTHUBIICHHE,
yIeIbHOE COMPOTUBIICHHUE BEIIECTBA, pab0Ta 3JESKTPHUYCCKOTO MOJIsI, MOIIIHOCTh TOKa, (JOKYCHOE PACCTOSHUE M ONTUYECKAs CHUJIa JIMH3BI, CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI ¥ 4aCcTOTa CBETa, (DOPMYJIBI pacyeTa JICKTPUICCKOTO COMPOTHBICHUS MPUITOCIIEI0BATSIIEHOMHUITAPAILICIEHOM COSIUHEHNH MTPOBOJIHUKOB): HA OCHOBE aHAJIM3a
YCIIOBUS 33/1a4¥l 3aMHCHIBAaTh KPATKOE yCIOBHE, BBIIENATh (hM3UUECKHE BETMYHNHBI, 3aKOHBI M (DOPMYIIBI, HEOOXOAMMEIE JUISI €€ PEIIeHus, MPOBOAUTH PAcUeThl U OIICHUBATH
PCANBHOCTD MOJYYESHHOTO 3HAYCHUS (PU3UYCCKON BEITMYUHEI.

KBanToBBIE IBIICHHSA
— pacro3HaBaThb KBAHTOBBIEC SIBJICHHS W OOBSACHITH HA OCHOBE HMMEIOLIMXCS 3HAHWH OCHOBHBIE CBOICTBAa WJIM YCJOBHUSI NMPOTEKAHMS 3THX SIBICHHHA: €CTECTBEHHAS U
HCKYCCTBEHHAs paINOAKTUBHOCTD, O-, 3- U Y-U3Ty4eHUs], BOSHUKHOBCHHE JINHEWIATOr0 CIIEKTPa U3Iy4ECHHUs aTOMa;
— ONHKCHIBATh M3YYEHHBIC KBAHTOBBIC SIBJICHUS, MCIONB3YSl (PM3MUYECKHE BEIMYMHBI: MAacCOBOE YMCIIO, 3aps0BOE YHCIIO, MEPHOJ MOoNypacmaja, dHeprus (GOTOHOB; MpH
OIMCAHUU TIPaBUJIBHO TPAKTOBATh (PM3MUECKUM CMBICI HCIIOIb3YyEMBIX BEIMYMH, UX O0OO03HAUCHHMA M E€OMHUIBI M3MEPEHUS; HaXOOUTh (OPMYIbI, CBSI3bIBAIOLINE AAHHYIO
(U3MUECKyI0 BEIMYUHY C APYTHMH BEIMYHUHAMH, BEIYUCIIATH 3HaUCHUE (PU3UIECKOI BEIMYMHBI,
— aHaTM3UPOBATh KBAHTOBBIC SBJICHUS, MCIOJB3Ysl (PUIMUECKHE 3aKOHBI M TOCTYNATHI: 3aKOH COXPAaHEHHsI DHEPTWH, 3aKOH COXPAHECHHUS 3JICKTPHUECKOTO 3apsia, 3aKOH
COXPAHEHUSI MacCOBOT0 YMCJIA, 3aKOHOMEPHOCTH M3JIydEHHs U MOTJIOLIEHUs CBETa aTOMOM, IIPH 3TOM Pa3IM4aTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOe
BBIPa)KEHHE;
— pasiuyaTh OCHOBHBIE MPU3HAKHU TUIAHETAPHOM MOJIEH aTOMa, HYKJIOHHOM MOJIETI aTOMHOTO $1/1pa;
— TPUBOJIUTH MPUMEPHI NMPOSBICHUS B MIPUPOJIE M MPAKTHUECKOTO HCIIOJIb30BAaHUS PaJHOaKTUBHOCTH, SIIEPHBIX U TEPMOSIIEPHBIX PEAKIIH, CIIEKTPaTbHOTO aHATIN3a.

DJIeMeHTBI ACTPOHOMHH
— YKa3bIBaTb Ha3BaHUA IIJIAHET CoaHeuHon CUCTCMbI; pa3jndaTb OCHOBHBLIC IPU3HAKW CYTOYHOI'O Bpall€HUA 3BE3AHOIO He6a, JABUXCHHUA .HYHBI, COJIHHa n IIJIaHET
OTHOCUTEJIBLHO 3BE3];
— TOHUMATh PA3IHYMs MEXIY TeIHOLEHTPUYECKON U TeOLEHTPUYECKON CUCTEMaMH MUPA;

Buinyckuux na 6a3060m yposHe noavuum 603MOHCHOCHb HAVHUMbCA.

—  HOHUMAMb U OOBACHAMb YENOCMHOCIb PUIUYECKOU MeOpUU, PA3IUYamb SPAHUYbL ee NPUMEHUMOCTNU U MeCMOo 8 Py Opyeux usuiecKux meoputi,

—  61a0emb npuemamy NOCMpoeHUs Mmeopemuieckux 00Ka3amenbCme, a maxkice NPOSHO3UPOBAHUs 0COOEHHOCHell NPOMEKAHUA PUULECKUX ABNEeHUTl U NPOYECCO8 HA OCHOBe
NOMYUEHHBIX MEOPEeMmUeckKux 6b160008 U 00KA3AMENbCME;

—  Xapaxmepuzoeamv CUCHEMHYIO C83b MeHCOY OCHOBONONALATOWUMU HAYUHBIMU NOHAMUAMU: NPOCMPAHCIEO, 8PEMsl, Mamepust (6euecmeo, noie), 0sudiceHue, cud,
SHep2usl;

—  GbIOBU2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONOAALAIOWUX PUIULECKUX 3AKOHOMEPHOCMEL U 3AKOHOG;

—  CaMOCMOAMenbHO NAAHUPOEAMb U NPOBOOUMb (UZUYECKUE IKCNEPUMEHMbL,

—  Xapaxmepuzoeams 2100a1bHbIe NPOOIeMbl, COosWUe Neped Yel08euecmeoM: IHep2emuiecKue, Colpbegule, IKoN0uYecKue, — U poib QUIUKU 8 peleHUY dMux npoonem,




—  pewamsv npaKmuKo-opUeHmupOBaHHvle KAYeCmeeHHble U pacuemuble pusuieckue 3a0auu ¢ 6b100poM PuU3ULeCKotl MOOeIU, UCNONb3YS HECKOILKO U3ULeCKUX 3AKOHO8
uny hopmyn, ceA3b18AIOUUX U3BECMHbIE PUIUYECKUE BETUUUNDBI, 8 KOHIMEKCINE MENCHPEOMEMHbIX C8A3ell;

—  00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCTUKY U3YYEHHBIX MAWUH, NPUOOPOS U MEXHUYECKUX YCPOUCME,

- 00BACHAMb YCI08UL NPUMEHEHUS (Pu3UYecKux mooenell npu peuleHuy Gu3u4eckux 3a0ay, Haxoo0ums a0eK8amHy0 NPedlOHCEHHOU 3a0aye PUULECKyI0 MOOelb, pa3peuams

np06fzeﬂ4y, KAK HA OCHO6€E UMEIWUXCA 3HCZHM11, maxk u npu nomowu Memooos OUYEHKU.

Mexanndyeckue siBJeHHUA

—  UCNONBL308AMb 3HAHUS O MEXAHUYECKUX SGIEHUAX 8 NOBCEOHESHOU JCU3HU Ollsl 0becnedeHss 6e30nacHoCmu npu 0opawjeHuy ¢ NPUOOPamu u mexHU4ecKuUMu
yempoucmeami, 015l COXPAHEHUsl 300P08bs U COONI00EHUS HOPM IKOIOSUUECKO20 NOBeOeHUs 8 OKpYHcatoweli cpeoe; NPpUsoouns npUMepsbl NPAKMUYecKo20 UCNONb308AHUS
Qusuneckux 3HAHUL 0 MEXAHUYECKUX ABNEHUAX U PUIULECKUX 3AKOHAX; NPUMEPbl UCNONb308AHUS 60300HOBIAEMbIX UCTIOYHUKOS IHEPSUL, IKOIOUYECKUX NOCTe0CTNEULL
Uccne008anUs KOCMU4eCcKo20 npoCmMpanHcme;
—  pasauuame epaHuybl NPUMEHUMOCTU PUIULECKUX 3AKOHO8, NOHUMAMb 6CeoOWull xapakxmep (yHOAMEeHMANbHbIX 3AKOHO8 (3AKOH COXPAHEHUs MEXAHUYECKOU SHePIUl,
3aKOH COXPAHEHUS UMNYIbCA, 3AKOH 8CEMUPHO20 MALOMEHUS) U 02PAHUYEHHOCb UCTONb308AHUS YACMHBIX 3aKOHO06 (3aKkoH I yka, Apxumeda u op.);
—  HAxXoo0umsv a0eK8ammyio npeonoHCeHHOU 3a0aie Gu3u1ecKyio Mooelb, paspeuams npodiIemy Kak Ha OCHO8e UMEIOWUXCS SHAHUL NO MeXAHUKe C UCNONb308aAHUEM
Mamemamu4ecko2o annapama, max u npu NOMOWU Memooo8 OYeHK.
TennoBbie siBJICHAS
—  UCNONBL308AMb 3HANHUSA O MENLOBbIX ABNEHUAX 8 NOBCEOHEBHOU JHCU3HU 0Tl 0becheyeHus Oe30nachocmu npu oopawjeHul ¢ npubOPAMU U MEXHUYECKUMU YCMPOUCMEamu,
0J1 COXpaHeHUsi 300p06bsl U COONI00EHUS HOPM IKOI02UUECKO20 NOBEOEeH s 8 OKpYdcalowell cpede; npusooums NPUMepPbl IKON02UNECKUX NOCIe0CMEUIl pabomul 0gueameinet
BHYMPEHHE20 C2OPAHUS, MENI0BbIX U CUOPOIIEKMPOCMAHYUL,
—  pasauuame SpaHuybl NPUMEHUMOCTU PUIULECKUX 3AKOHO8, NOHUMAMb 8Ce0OWuUll Xapakmep yHOAMEeHMANbHBIX PUIULECKUX 3AKOHO8 (3AKOH COXPAHEHUs. SHepeUU 6
MenjioblxX NPOYeccax) U 02PaHU4eHHOCMb UCNOIb308AHUSL YACTHBIX 3AKOHO8,
—  HAX00UMb A0eK8AMHYI0 NPEONONCEHHOU 3a0aie PU3ULECKYI0 MOOelb, pa3peuams npodaemy KaK Had OCHO8e UMEOWUXCSA 3HAHULL O MENI08bIX ABNIEHUAX ¢ UCNONIb308AHUEM
Mamemamu4ecko2o annapama, max u npu NOMOWU Memooo8 OYeHKU.
DJIeKTpHYecKHe H MATHUTHBIE SIBJIEHUS
—  UCNONBL308aAMb 3HANHUSA 00 INEKMPOMACHUMHBIX ABNEHUAX 8 NOBCEOHEBHOU JHCU3HU 01 0becheyenus 6e30nacHocmu npu oopawenuu ¢ npudOPamu U MexHUYecKUMU
yempoucmeamu, 015t COXPAHEHUs 300P08bs U COONIO0EHUS HOPM IKOJIOSUUECKO20 NOBEOCHUs 8 OKPYACcaroweli cpede; npusoouns NpUMepsl BIUAHUS INeKMPOMASHUMHBIX
U3TYYEeHULl HA JHCUBble OP2AHUIMbL,
—  pasauuame 2panuybl NPUMEHUMOCU PUSULECKUX 3aKOHO8, NOHUMAMb 8C0OWULl Xapakmep YHOAMeHMANbHBIX 3aKOHO8 (3AKOH COXPAHEHUs DIeKMPUIECcK020 3apaoa) u
02PAHUYEHHOCMb UCHOTIb308AHUS HACMHBIX 3aKOHO08 (3axon Oma 0na yuacmka yenu, 3akou [coynsa-Jlenya u op.);
—  UCNONB308aAMb NPUEMbl ROCMPOEHUsL (PUUYECKUX MOOeNell, NOUCKA U (POPMYIUPOBKU OOKA3AMENbCME BLIOBUHYMBIX 2UNOME3 U MeOPEeMmUYeCKUX 6bl60008 HA OCHOBe
IMRUPUYECKU YCIMAHOBIIEHHBIX (PAKMO8;
—  HAX00UMb A0EKBAMHYIO NPEONONCEHHOU 3a0aye uULecKyio Mooelsb, paspeulams npooiemy KaKk Ha 0CHO8E UMEIOWUXCS 3HAHULL 00 INEeKMPOMASHUTNHBIX AGIEHUSX C
UCNONb306AHUEM MAMEMAMUYECKO20 annapama, max u npu nOMouY Memooos8 OYeHKU.
KBanrtoBble siBiIeHus
—  UCNONb308aAMb NOJYYEHHble 3HAHUS 8 NOBCEOHEBHOU HCUSHU NPU 0OpaAWjeHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU (CUeMYUK UOHUSUPYIOWUX Yacmuy,
do3umemp), 0151 COXpanenusi 300p08bs U COONOOEHUS HOPM IKOJI02UHECKO20 NOBEOeHUs 8 OKpYicatowell cpeoe;
—  COOMHOCUMb IHEP2UIO CEA3U AMOMHBIX A0ep € OeheKmom MACChl,
—  NpuUBoOUmMb NPUMepPbL GIUAHUA PAOUOAKIMUBHBIX UZTYYEHUU HA HCUBbLE OPSAHUIMbL, NOHUMAMb NPUHYUN OeUCMEUs 003UMEMPaA U PA3IUYAMb YCI08UsL €20 UCNONb308AHUSL



—  NOHUMAMb IKOJLO2UUECKUE NPOOIEMbl, BOZHUKAIOUWUE NPU UCNOTb308AHUL AMOMHBIX dICKIMPOCMARYUL, U NYMU PeUleHUst SMUX npooiem, NepCnekmuebl UCHOIb306aAHUSL
YNPABNAEMO20 MEPMOAOEPHOLO CUHMESA.

DJIeMeHTbI ACTPOHOMMH
—  yKazvleamv 00wue CEOUCMEA U OMIUYLUSL NAAHEN 3eMHOU 2PYNNbL U NIAHemM-2ueanmog, maivix mei CoIHeuHou cucmembl U OOIbUUX NAAHEM,; NOIb308AMbCS KAPMOU
36€30H020 Heba Npu HAOIIO0EHUAX 36e30H020 Heba,
—  paziuuamv OCHOBHbIE XAPAKMEPUCTUKU 36€30 (Pazmep, yeem, memMnepamypa) COOMHOCUMb Y8em 36e30bl C ee MeMNepamypou,
—  paziuyamov 2unomeswl 0 npoucxodicoenuu COIHeYHOU CUCTNEeMbL.



COJIEPKAHUE KYPCA ®U3UKHU
BBenenue. ®u3uka u puznyeckue MeTOAbI H3yYeHUs] PUPOABI
dusuka — ¢GyHIaMEHTalbHAs Hayka O MpUpojae. MeTojasl HAyYyHOrO HUCCIeAOBaHUS (pu3MUecKkux sBieHUM. MojenupoBanue (QU3HMYECKUX SBICHUA W TPOIECCOB.
dusndeckuii 3aKOH — TPaHMIIBI MPUMEHUMOCTH. DHU3nUYecKre TEOpUr M MPHUHIIUI COOTBETCTBUA. Ponb U MecTo pu3uku B (OpMHUPOBAHUN COBPpEMEHHOW HAYYHOH KapTUHBI
MHpa, B IPAaKTUYECKON JeATeNbHOCTH MoAel. Dusuxa u Kynomypa'.

Mexanuueckue siBJeHUS
['panu1bl TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. BaykHeHIne KuHeMaTHYeCKNUEe XapaKTepUCTUKU — TIEpEeMEIIEHUE, CKOPOCTh, ycKkopeHue. OCHOBHBIEC MOJICTH TE U
nBrkeHuit. Bzaumoneiictue Ten. 3akonsl Bcemupnoro tsarorenus, ['yka, cyxoro Tpenus. MnepimanbHas cucteMa oTcuera. 3akoHbl MexaHuku Herotona. Mmmnynsc
MaTepHaIbHON TOUKH U CUCTEMEI. VI3MEeHeHne 1 COXpaHeHNe UMITYNIbCa. Mcnonb306anue 3aKOH08 MeXAHUKU 05 00bACHEHUST O8UdCEHUsI HeDeCHbIX mel U OISl pA3GUMUSL
KOCMUYECKUX ucciedoganuil. Mexanndeckas SHEpIHsi CHCTEMBI TeJl. 3aKOH COXPaHCHUs MEXaHU4eCKOH 3Hepruu. Pabora cuibl.
Pasnosecue mamepuanvrou mouku u meepoozo mena. Yciosus pagnosecus. Momenm cunvi. Pasnogecue scuoxocmu u eaza. /leudicerue scuokocmetl u 2a3os.

OCHOBBI MOJIEKYJIIPHO-KHHETHYECKOIl Teopun

MonekynsipHo-kuaeTHueckas reopus (MKT) ctpoeHus BenecTBa u ee SKCIIEpUMEHTaIbHBIE JOKa3aTeNbCTBa. AOCOTIOTHAS TeMIieparypa Kak Mepa CpeaHen
KHMHETUYECKON 3HEPTUHU TEMJIOBOTO ABIKEHUS YaCTHIL BellecTBa. Mozens uaeanbHOro ra3a. JlapneHue rasza. Y paBHEHHE COCTOSIHHSI HACABHOTO ra3a. Y paBHEHHE
MenpeneeBa—Knaneiipona. ArperaTHple COCTOSHUS BemiecTBa. Modenb crmpoerus JcuoKocmel.

OCHOBBI TEPMOITMTHAMMKH

Buytpennsis sneprus. Pabota u Teronepeaaya kak ciocoObl KI3MEHEHHsI BHYyTpeHHel sHeprun. [lepBoiii 3aKoH TepMoarHAMUKH. HeoOpaTuMocTh TEIUIOBBIX POIIECCOB.

[IpuHIHATEL [EfiCTBHS TETUIOBBIX MAIWH (MapoBas TypOWHA, TBUTATEh BHYTPEHHETO CTOpaHusl, peaKTUBHBIN auraTeins). KI1J] TermoBoii MammHsL.
OCHOBBI 3JIeKTPOIMHAMUKH

Onextpuyeckoe nose. 3akoH Kynona. HanmpspkeHHOCT M MOTEHLIMAN AJIEKTpocTaTHIecKoro nosst. [IpoBoAHMKH, TOTYIPOBOAHUKH U AUANEKTpukU. KoHnencarop.
[TocTosIHHBIN ANEKTPUUECKUMA TOK. FICTOUHUKH 3JIEKTPUYECKOr0 TOKA. DIIEKTPUYECKas LEIb U €€ COCTaBHbIE YacTu. HanpasieHue u AeCTBUS IEKTPUYECKOTO TOKA.
KosnebarenbHblil KOHTYp. DJI€KTpOMAarHUTHBIE BOJIHBL. J{Hana30Hbl 3JIeKTPOMAarHUTHBIX M3JIyYeHUH U UX HPAaKTHUECKOE IPUMEHEHHE.

OneKTpoMarHuTHBIE KojiebaHus. DNeKTpoABIKYIIas cuina. 3akoH Oma ISl TTOJTHOM Lenu. DIeKTPHUECKUi TOK B IPOBOJIHUKAX, AJIEKTPOJIUTAX, MOIYIPOBOJHUKAX, Ta3axX U
Bakyyme. Ceepxnposooumocms.
OCHOBBI 2JICKTPOAMHAMHUKH (IIPOJOJIKEHHE).

Wuaykuys MarHUTHOTO 10718, J{efiCTBHE MarHUTHOTO TOJISI HAa TIPOBOJHHUK C TOKOM U JABIKYIIYIOCS 3apskeHHYIo dactuity. Cuina Amnepa u cuia Jlopenmia. MarHuTHbie
cBolicTBa BemecTBa. [l0TOK BeKTOpa MAarHUTHON MHAYKIMH. SIBICHHE 3JIEKTPOMAarHUTHOW UHIYKITUU. 3aKOH 3JIEKTPOMATHUTHON HHIIYKIIMU. DJIEKTPOMATrHUTHOE TOJIE.
IlepemeHHBIN TOK. SIBIeHNE caMOMHAYKIUH. UHAYKTHBHOCT. DHep2us 21eKmpoMacHUMHO20 NOJA.

Kone6anusi u BOTHBI

MexaHnndeckue KoieOaHus ¥ BOJIHBI. AMIUIUTY/Ia, IEPHOJI, YacToTa, (aza koiebanuii. [IpeBparieHus s3Heprun npu KoJIeOaHusx. Bolyocoentvle Konebanus, pe3oHamc.
[lonepeynbie 1 IPOAOIBHEIC BOIHBL. DHEPTHS BOJHBL. MHmeppepenyus u ougpaxyus 6011, 3ByKOBBIE BOJTHBIL.

OnexTpomMarHuTHbIe Koniebanus. KonebarenpHbiil KOHTYp. CBOOOIHBIEC AIEKTPOMArHUTHEIE KoieOaHus. BEIHYKIeHHBIE AIeKTPOMarHUTHEIE KojeOaHus. Pe3onanc.
[Tepemennsrii Tok. KonaeHcaTop 1 KaTyIka B IeTH MepeMeHHOro Toka. [Ipon3BoAcTBoO, Iepeaada u NoTpeOIeHNEe MIEKTPUUECKON YHEPTHU. DJIeMEHTapHas TEOPHUS
TpaHcopmaropa. DINEKTPOMAarHUTHOE MoJie. BUXpeBoe AJIeKTpUIecKoe mosie. JIeKTPOMarHUTHEIE BOTHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJH. JlMama3oHsl
BIEKTPOMATHUTHBIX U3YUYEHUN U UX MPAKTUYECKOE NpuMeHeHue. [IpuHIuIbl paaiuoCcBsI3U U TEIEBUICHUS.

Ontuka
I'eomerpuueckas ontuka. [IpsimonuHeiiHOEe pacnpoCcTpaHEHUE CBETA B OJJHOPOIHOM Cpejie. 3aKOHBI OTPaKeHUsI U MpesioMyieHus cBeTa. [loaHoe BHYTpeHHEe OTpakeHUe.
OnTrueckue npubopsl. BomHoBEIE cBolicTBa cBeTta. CkopocTh cBeta. MHTEepdepenmus cBera. KorepentHocTs. dudpakuus cera. [lomspuszamnus cera. Jlucnepcus cera.

IIpakTHueckoe NPUMEHEHHE FNEKTPOMArHUTHBIX U3ITyYEHUH.



DJieMeHThI TeOPUH OTHOCUTEIBLHOCTH
WHBapuaHTHOCTE MOIYJIsI CKOPOCTH CBeTa B Bakyyme. [IpuHIuNI oTHOCHTENbHOCTH DifHIITEHHA. CBSI3b MAacChl U SHEPTUU CBOOOJHON YacTHLbI. DHeprus mokos. CBs3b
MAaccChl C SHEPrUEH.
KBanToBas pusnka
l'umoteza Ilnmanka o kBanTax. Poroaddext. Ypasaenne DitnmreiiHa 1151 porodrddexra. @ortonsl. ['umoTesa ne bpoiins o BomTHOBBIX cBoiicTBax yacTull. KoprycKymsipHo-
BOJIHOBOU nyanusm. Coomuouienue Heonpedenrennocmu [ eiizenbepea. Ilnanerapras mopenb crtpoenus atoma. OnbiTel Pesepdopaa. Keanroseie moctynatel bopa.
Hcnyckanue v norjoueHrue cBerta aToMoM. JIasepsl.
CocTaB u CTpoeHHe aTOMHOTO sifpa. AaepHbie cribl. JledekT Macchl i SHEPTHS CBSI3M aTOMHBIX siep. BHabl paqrioakTHBHBIX TPEBpaIleHN aTOMHBIX SiIep.
3aKoH paZinoakTUBHOTO pacnaza. Saepusie peakunu. Llemnas peakuus aeneHus siiep. ¥ SHEPTUS CBSI3M HYKIIOHOB B siipe. SnepHast sHepreTuka. [lpumenenue s0epHoi
9Hepeemuxy. BIusHUe MOHM3HPYIOLIEH paAualliy Ha )KHUBbIE OpraHu3Mebl. Jlo3a N3my4yeHus, 3aKOH paJUuOaKTUBHOTO pacmaia ¥ ero CTaTUCTUYECKUN XapakTep.
OnemeHTapHbIe YacTHIB. DyHIaMeHTaIbHbIE B3aUMOIEHCTBHSL.
Ctpoenue BeenenHoii
CoBpeMeHHbIE TIPE/ICTABICHHS O MPOUCXOXKICHUHU | dBojrorny ComnHia 1 38e31. CTpoeHue conHeyHoi cucteMbl. Cucrema «3emist — Jlynay. Obmue csenenns o ConHile
(BUI B TeleCKOM, BpallleHUE, pa3Mephl, Macca, CBeTUMOCTh, TEMIIEpPAaTypa COJHIIA U COCTOSIHHE BEIIECTBA B HEM, XUMUYECKHUI cocTaB). ICTOUHHUKH SHEPTUH U BHYTPEHHEE
ctpoenne Conana. Kimaccudukarus 38e3/1. 3Be3/1bI 1 ICTOYHUKH WX dHeprun. OGusndeckas nmpupoa 38e3n. Hama [amaktuka (cocras, cTpoeHue, TBHKEHHE 3BE3]T B
lNanaktuke u ee Bpamenue). [IporcxoxxaeHre u 3BOIIONMS FAIaKTUK U 3Be3/. [IpencTaBnenue o ctpoeHnu U 3Botonny BeeneHHo.

1 KprMGOM 8blOeeH mamepuai, He 6blHOC}Zu4ul/~lC}Z Ha umocoesyio ammecmayuio.



TEMATHYECKOE IIVIAHUPOBAHUE
10 kymacc

Ne Paznen KonnuecTtBo yacos Kontponbnas pabota JlaGopatopHsbie paboTbI
1. | Beenenue. ®uznka u QU3NIECKHE METOIBI U3yUEHUS TIPUPOIBI 1 0 0
2. | Mexanuka 30 2 7
Kunemaruka 9 2
Jnnamuka 9 3
3aKkoHBI cOXpaHeHHsI B MexaHuke. CTaTuka. 7 1
I'unpomexanuka 5 1
3. | MosieKy/IsIpHO-KHHETHYECKasi TeOPHs 11 1 1
4. | OCHOBBI TEPMOTHHAMHKH 7 1 0
5. | OCHOBBI YJIEKTPOIUHAMUKH 19 1 2
DNeKTpocTaTHKa 7
3aKOHBI TOCTOSHHOTO TOKa 6
Tok B pa3auyHbIX cpeaax 6
Hror 68 5 10
Koutpoab ypoBHsi 00yuyenusi. Puzuka 10 kiaacc.
Ne HaumenoBanue Ucrounuxk
pa3aennoB U TeM
1. Konrtponbnas padora Nel «Ocrosw Hunaktnueckne Mmatepuainl Pusuka 10 xiacc / A.E.Mapos,
KUHEeMAmUuKu» E.A.Mapon. — M.: UznarensctBo «podar, 2014 r.
2. Kontponsnas padora Ne2 «Ocrogbl TemaTnueckre KOHTPOJIBHBIE M CAMOCTOSITENbHBIE PAaOOTHI IO
OUHAMUKU U 3AKOHbL COXPAHEHUS» ¢uzuke 10 xmacc / O.W.I'pommeBa. — M.: M3parenbcTBo
3. Koutponsaas padora Ne 3 «Ocrosbl «Ox3amen», 2012 r.
MOAEKYNAPHO-KUHEMUYECKOU Meopuuy
4. Kontponbnas padota Ne 4 «Ocrogut
MepMOOUHAMUKUY
5. KonTponbnas padora Ne 5 «3akonsi Junaktrueckue marepuansl Ousmka 11 kinace / A.E.Mapow,

NOCMOAHHO20 MOKA».

E.A.Mapon. — M.: U3narensctBo «/podar, 2014.
TemaTuueckue KOHTPOJIBHBIE U CAMOCTOSTENLHBIE PA0OTHI IO
¢usuke 10 xnacc / O.M.I'pomuesa. — M.: U3narenscTBo
«DK3amen», 2012 r.




Tembl 1a00paTOPHBIX U NpaKkTHYeCKUX padoT B 10 Kiacce
JlaboparopHnas padora Nel M3mepeHrne MrHOBEHHOW CKOPOCTH U YCKOPEHUS C HCITOJIb30BAHUEM CEKYHIOMEpPa WM KOMIBIOTEpa C TaTINKAMU;

JlaGoparopnas pabota Ne2 I3yueHue OBIKEHHS Tella IO OKPY>KHOCTH;

Jlaboparophas pabora Ne3 3ydeHue ABIKEHHS Tella, OPOIICHHOTO TOPU30HTAILHO;

Jlabopatophas padota Ned 3mepenue kECTKOCTH NPYKHUHBI;

JlabopaTtopHas pabota Neb5 HM3mepenue kodhuimeHTa TpeHUS CKOTbKCHUS;

Jlaboparophas pabota Ne6. M3yueHue 3akoHa COXpaHEHUsT MEXaHUIECKOI SHEpTuy;

JlaGopartophas pabota No7 3ydeHue paBHOBecHs TeJ O] ACHCTBHEM HECKOJIBKUX CHI,

JlaboparopHas pabora Ne8 DkcrnepuMeHTanbHas poBepka 3akona I'eii-JIroccaka;

Jlabopatophas pabota Ne9. MzyueHne nmocnenoBaTeNbHOTO U HapaJUIeIbHOTO COSAMHEHHS TPOBOJHUKOB,
Jlaboparophas padora Nel0O. M3mepenue DJIC v BHyTPEHHETO COMPOTUBIICHHSI ICTOYHHKA TOKA.

11 xnacc
Ne Paznen KonnuecTBo yacos Konrtponbhas pabora JlaGoparopHsbie paboThI
1. OCHOBBI YJIEKTPOAMHAMUKH (TIPOIOKEHHE) 10 1 2
MaruutHoe moine 5 1
DNeKTpOMarHuTHAs WH Y KITHSI 5 1
2. Kousie6anust 1 BOJIHBI 15 1 1
Mexannueckue KojieoaHus 3 1
DJeKTpOMarHUTHBIE KOJIeOaHUS U BOJHBI 5
MexaHn4ecKkue BOJIHbI 3
DIIeKTPOMArHUTHBIE BOJIHEI 4
3. OnTuka 14 1 3
I'eomeTpuyeckast 1 BOIHOBAs ONTHKA 12 3
W3nyyeHune u cieKTpbl 2
4. OcCHOBBI CIeNUATIHHON TEOPHUH OTHOCUTEIBLHOCTH 3 0 0
S. KBanToBasi ¢pusuka 17 2 3
CBETOBBIC KBaHTHI 5 1
ATtoMmHas (uznka 3 2
®u3HKa aTOMHOTO S1Apa 7 1 1
OJeMeHTapHbIe YaCTUIIbI 2 0
6. Ctpoenne Bceesennoii 5 0 1
7. IloBTOpEHME 3
8. Pe3eps 1
HUroro 68 yacos 5 10




Koutpoanb ypoBHsi 00y4yeHus ¢pusuku B 11 Kkiaacce

Ne HanmenoBanue Hcrounuk
pa3zaesnoB U TeM
1. | Koarponbras padora Nel «Maecrnumnoe none. | Jlumakrnaeckue Marepuansl @usnka 11 kimace /
DnexmpomacHumnas, UHOYKYusLy A.E.MapoH, E.A.Mapos. — M.: UznarenbctBo «JIpodar,
2. KontponbHast padorta Ne2 «Konebanus u 2014.
6OIHLLY TemaTHUeCKUE KOHTPOJIbHBIE W CaMOCTOSTEIHHBIC
3. Kontponbnas padota Ne3 «Cgemoguie pabotel mo ¢usuke 11 kmace / O.W.I'pomueBa. — M.:
BOJIHBLY HsnarensctBo «OK3ameny», 2012 r..
4, KontponbHas padora Ned «Ceemoguie
KEAHMbLY
5. Konrtponbnas padora No5 «Amomnasn
Qusuxa. Quzuxa amomHo2o a0pay»

Tempbl 1a60paTOPHBIX M MPaKTHYeCKHX padoT B 11 kiacce
Jlaboparophas pabora Nel  M3mepeHue CHITbI B3aUMOACHCTBHSA KaTYIIKH C TOKOM M MarHuTa;

Jlaboparoprast pabota Ne2 W3ydeHne 3NMeKTPOMAarHUTHOW WHAYKIINH;

JlaGoparopHas padora Ne3  OmnpeneicHue YCKOPSHUs CBOOOIHOTO MaIcHHS MPH MIOMOIIY MasTHUKA;

JlaboparopHast paborta Ned U3mepeHue moka3aTens IpeIOMIICHHS CTEKIIA;

JlaboparopHnas pabora Ne5  OrmpeneneHne ONTHYECKON CHITBI TMH3BI U (JOKYCHOTO PACCTOSIHHS COOUPAFOIEH JINH3HI,
JlaGoparopras paGota Ne6 I3mepeHue JUTMHBI CBETOBOW BOJIHBI:

JlaGoparopnas pabora Ne7  HaGmioaeHue CIJIOMHOTO U IMHEHYaTOro CIIEKTPOB,;

JlaboparopHas pabora Ne§  HccnemoBanue CrieKTpa BOJIOPOIA;

JlaGopartophas pabota N9  OmperneneHne UMITYJIbCa U SHEPTUH YaCTHUIIBI TP ABMKEHUU B MArHUTHOM 1oJie (1o ¢ororpadusim);
JlaGoparopnas padora Ne 10 Ompenenenue nepuoaa oOparieHusi IBOWHBIX 3Be3] (I€4aTHbIE MaTepHAIIbI).



NOYPOYHOE NJIAHUPOBAHUE
10 kaacc (68 yacoB —2 yaca B HeJIeJI10)

Ne Tema ypoka IIpenmeTHbIE pe3yNbTAThL [Hara
1/1 Uro m3ywaer ¢usnka. Dusmueckue sgBIEHUS. | 3HATH CMBICT HOHATHI: (QH3HYECKOE SIBICHUE, THTIOTE3a, 3aKOH, TEOPHS, B3aMOJIEHCTBHE;
HabmioneHus v ONBITHI BKJIa/I POCCUHCKHUX M 3apYOEKHBIX YIEHBIX B Pa3BUTHE (PU3HUKH.
YMeTh OTIMYaTh THIIOTE3bl OT HAYYHBIX TEOPHH; YMETh MPUBOJIUTH TMPUMEPHI,
MTOKA3bIBAIOMINE, YTO HAOMIONCHHS U IKCIIEPUMEHT SBIISIOTCS OCHOBOH JIJIST BBIABM)KEHUS
TUIIOTE3 U TEOPHUU.
Mexanuka (30 yacon)
Kunematuka (94acos)
2/1 Mexanneckoe BikeHnn. CrcTeMa oTcyera. 3HaTh pazIUYHBIE BUABI MEXaHWYECKOTO JBIKEHUS, (QU3MYECKHH CMBICT TOHSITH
CKOPOCTH; 3aKOHBI PaBHOMEPHOTO TMPSIMOJIMHEHHOTO IBWKECHUS;, CKOPOCTH;, CpEIHE]
3/2 PasHoMepHoe  mpikenne  Ten.  Ckopocts| CKOPOCTH, 11/[1"HOB6HHOI>'I CKOPOCTH, YpPaBHEHHS 3aBHCHMOCTH CKOPOCTH OT BpPEMEHH IIp]
VpaBHeH#e PABHOMEpHOrO jBHKenus. Peiere MPAMOTHHCHHOM PABHONEPEMEHHOM JABIKCHHH, OCHOBHBIC XapaKTEPUCTHKH PABHOMEPHOT
3azan. JIBYOKCHHS TEJA TI0 OKPY>KHOCTH
4/3 I'padukM  OPSAMONMHENHOrO  paBHOMepHOro YMETh CTPOWTh M YHTaTh rpa@uky  PaBHOMEPHOTO MPSIMOJIMHEWHOTO JBHXKCHUS
ABMKeHus. Pemenue 3anau. WCTIONIF30BaTh 3aKOH CIIOKEHHS CKOPOCTEH TpH pelIeHWH 3ajad, pemaTh 3ajadd H
5/4 CKOpOCTb IIpH HEPaBHOMEPHOM ABIDKeHun. | OTIPE/ICTIEHIE CKOPOCTH Teja U ero KOOP/IMHATHI B 000 MOMEHT BpeMEHH 10 3a/IaHHBIN
MrHoBeHHas ckopocTs. CIIoKeHHe cKopocTelf, | HAYATBHBIM YCIOBHSM, ONMPEIEIATh KUHEMATHICCKHE XAPaKTCPUCTHKH MPH PaBHOMEPHO)
6/5 TIpAMONHMHEHHOE PAaBHOYCKOPEHHOE ABIDKeHMe, | ABIKECHHHU TEa 10 OKPYKHOCTH, IPUMEHATD TOJTyEHHbIE SHAHUSA IIPH PEIICHUH 33121
Hucrpykraxk no Th. Jlabopamopnas paboma
Nel  «Hzmepenue MeHOBeHHOU CKopocmu U
VCKOpPEeHUsL ¢ UCHOIb308AHUEM CEKYHOOMEPA UU
KOMNbiomepa ¢ 0amuyuKkamu»
7/6 PaBHOMEpHOE IBIKEHHUE TOYKH TI0 OKPY>KHOCTH.
8/7 HUucrpykraxk no Th. Jlabopamopnas paboma
No2  «M3ywenue  Osudicenus — mena  HO
OKDYHCHOCTIUY
9/8 Kunematnka  aOCONIOTHO  TBEpAOrO  Tena
Pemenue 3amau mo reme «KnHemaTukay.
10/9 Kontpoabhas pa6ora Nel «KnunemaTukay.
Junamuka (9 yacon)
11/1 AHanu3 KOHTPOJIBHON pabOThl M KOPPEKIus| 3HATH/TIOHUMATh CMBICI MMOHITUN «HMHEPIUAIbHAS U HEWHEPIUAIbHAS CHCTEMa OTCUETay,
YV /. OcHoBHOE yTBepkJeHHE MeXaHUKU. CHila,| «B3aMMOACHCTBHUE», «MHEPTHOCTDY», KUHEPLHA», «CHUIIa», «YCKOPEHHE», CMBICI 3aKOHOB
Macca. Equnniia macchl. HploToHa, «TrpaBUTAIMOHHBIE CHJIBDY, «BCEMHPHOE TSITOTEHHE», «CHIIa TSKECTHY,
12/2 IMepBoiii  3akoH HeroroHa. Bropoit  3aKoH | «yIPYTrocTb», «ae(hOpMaIys), «TPEHHE»; CMBICI BEIMUHH KECTKOCTBY, «Kod(dumeHt
Herorona. TpPEHH»; 3aKOH ['yKa.




13/3

Tperuii 3aKOH HbioToHa.
OTHOCUTEJIBHOCTH I anmmiest.

[Tpunmn

Vmerh WIUIFOCTPUPOBAThL TOYKKU IIPUIOKCHHA CHUJI, HNX HalpaBJICHHUEC,
paBHOHCﬁCTBYDMYIO HECKOJIBKUX CHUJI, p€IIAaTh 3aJa4r Ha BIYHUCIICHUC CUJIL.

HaXOINUTh

14/4 Cuia TSKECTH U CUJIa BCEMUPHOTO TATOTCHHUSL. N3mepsaTe Maccy Tena. U3MepsaTh CHIIBI B3aUMOJICHCTBHS Tel.BeIUMCIATE 3HAUSHUS CUIT
15/5 Hucrpykrax no Th. Jlabopamopnas paboma | IO U3BECTHBIM 3HAYEHHUAM MACC B3aMMOJEHCTBYIOIINX TEI U UX YCKOPEHHMH. BhIunciiaTh
Ne3 «Hszyuenue Osudicenuss mena, Opouienno2o | 3HAYEHUS ~ YCKOPEHMH TeNl 110 W3BECTHBIM 3HAYCHUAM JICHCTBYIOIIMX CHJI M Macc
20PUBOHMATILHOY TeNn.BeruncnsaTh 3HaU€HUs] YCKOPEHUH Tell MO M3BECTHBIM 3HAYEHMAM JEHCTBYIOIIMX CHII
]_6/6 ,Z[e(pOPMaHI/H/I U CHUJIBl YHOPYIOCTH. 3aKOH FyKa, n Macc TeJ‘I.HpI/IMeHﬂTL 3aKOH BCEMHUPHOI'O TATOTCHUA IMPU pacueTax CUJII U yCKOpeHI/IP'I
Bec. HeBecomocCTb. B3aUMOJICUCTBYIOIIUX TeJl. I3MepsATh CUIIbl B3aUMOICHCTBUS TE.
17/7 Uucrpykrax no TB. Jlabopamopuas paboma BPIHUCIAT 3HAYCHUS CUI U YCKOPCHUH.
Nod «U3meperue cécmkocmu nPysCUHbl)
18/8 Cunet  Tpenusa. HMucTpykrax mno Thb.
Jlabopamopnas  paboma Ne5 — «Hzmepenue
KO3 uyueHma mpeHusi CKOIbIHCEHUSY
19/9 Pemienne 3agau mo TeMe «CHIBI B TPHPOJEH.
Camocmosmenvras paboma.
3akoHbI cOXpaHeHUs] B MexaHuKe (7 4acoB)
20/1 HNMnynbc. 3aKOH COXpaHEHHs] UMITYJIbCa. 3HATH/TIOHUMATh CMBICT TIOHITHHA «WMITyIBC TeNa», «UMIYJIbC CHJIBDY, 3aKOHA
21/2 PeakTuBHOE J[BUKeHHWe. Pellenue 3amad Ha | COXpaHEHHMS MMITYJbCa, «padoTay, «MEXaHHUUecKas YHEPTUs», CMBICI MOHSTHS DHEPTHH,
3aKOH COXpaHEeHUs UMITyJIbCa. BHJIbI SHEPTUI U 3aKOHA COXPAHEHUS SHEPTUU
22/3 Mexaanyeckasi paboTa ¥ MOIITHOCTh CHUTBL. YMeThb BBIUUCIATh U3MEHEHHE UMITYJbCa Tella MPU yaape O MOBEPXHOCTb, BBIUUCISATH
23/4 Kunetuueckas SHEPTHsL. IMoreHuuanpHas pa60Ty, NOTEHUHAJIbHYI0 M KHHETHYECKYIO DHEPruUI0 Tejia, ONHCHIBATL M 00BSICHITH
SHEPTHS. MIPOLIECCHl U3MEHEHHSI KHHETUYECKOW M MOTEHIMAIbHON 3HEPTUH Tella PY COBEPIICHUH
24/5 PaGoTa CHJIBI TSKECTH M YIPYrOCTH. 3akoH | PAOOTBI, IPUMEHSTH MOJYYEHHBIC 3HAHMS M yMCHUS IIPH PELICHAN 3a/1a4.
COXPAHEHHMS YHEPTHH B MEXAHHKE. [IpuMeHATh 3aKOH COXpaHEHHS MMITYJIbCA Ui BBIYMCICHUS W3MEHEHHH CKOpOCTEH Teln
25/6 Hucrpykrax no TB. Jla6opamopuas pa6oma | TP UX B3aUMOJEHCTBUAX. BErancsts paboTy cuil U U3MEHEHHE KUHETHYECKOW DHEPTHH
No6 «H3yuenue 3aKOHA coxpanenys | TeNa. BBIYUCIATL NOTCHUMANBHYIO SHEPTHMIO TEI B IPaBMTalMOHHOM mose. Haxonwuts
MEXAHUYECKOLl SHeP2ULLY. MMOTEHIUAIBHYIO SHEPTHUIO YNPYTro AeGOpMUPOBAHHOTO Tela 10 M3BECTHOHU nedopMaiiuu
26/7 KonTponbHass pabota Ne2. «JImmammia, Y ’KECTKOCTH Tena. IIpUMEHSTE 3aKOH COXPaHEHHsI MEXaHHYCCKON SHEPIUHU IPH pacyeTax
3aKOHDBI COXDAHEHHS] B MEXAHHKE» pe3yAbTaTOB B3aUMOACUCTBUI TENl IPaBUTALIMOHHBIMU CUJIAMU U CUJIAMHU YIPYTOCTH.
OCHOBBI CTATUKHM U THAPOMEXAHUKH (5 4acoB)
27/ IAHAITN3 KOHTPOIBHOM paboThl 1 Koppekuus YV /1| [IpumensaTs npu oObsICHEHNH paBHOBECHS Te GU3NUECKUE MOEH: aOCOTI0THO TBEPIOE
PaBHOBeCcHMEe MaTepUaILHOW TOYKHM M TBEPAOrO TEJO, LEHTP MAcC W LEHTP TSHKECTH Tela; PUu3nyeckue BeTUYMHBI: MOMEHT CHIIBI, IJICUO
Tena. CHJIBI.
@opMyIHpPOBaTh U OOBICHATH IEPBOE M BTOPOE YCIOBHUS PAaBHOBECHS TBEPIOTO TEa.
28/ Bunel paBHOBecHs. Y CI0BHS PaBHOBECHS. [IpuBoaUTH IpUMEPEI BUJIOB paBHOBECHS TBEP/BIX TEN, IPOCTHIX MEXaHU3MOB.

DopMynUpoBaTh: YCIOBHE PAaBHOBECHS pblyara, NPUHLIWI MUHUMYMa HOTEHLIHAIbHON
SHEPTHH.




29/

HNucrpykraxk no Th. Jlabopamopras paboma Ne7
«H3yuenue pasnosecus mena noo oOeticmauem|
HECKONbKUX CUT»

[MpuMeHsITH ycllOBHE paBHOBECHS pblUara Jjisi OOBSICHEHWS JIEHCTBHS pa3IMYHBIX
WHCTPYMEHTOB, HCIIOJIb3YEMBIX B TEXHHUKE U OBITY.

[IpuMeHsTh yCIOBUS paBHOBECHUS TBEPABIX TEJ K PEIICHUIO 3a/1a4.

QopMyIHpoBaTh W OOBACHATH HAa OCHOBE OJKCHEpUMEHTOB 3akoH [lackams, 3akoH

30/ /laBnenune. 3axon nackans. PaBHoBecHe XKHUAKOCTH ApxuMmena, ycioBue IuiaBaHus Tell. OOBSACHATH ONBIT TOPPUYEIUTH 110 OOHAPYKEHHIO
1 ra3a aTMocdepHoro naBneHus. M3mepsars atMocdepHoe AaBieHHE ¢ MOMOLIbIO OapomMeTpa

31/ Bakon Apxumena. [lnaBanue Ten a"nepouza. HaGmoaate 1 aHamU3UpoBaTh ACHCTBHE apXUMEIOBOM CHIIBI.

OCHOBBI MOJIEKYJISIDHO-KMHETHYeCcKON Teopu (11 yacos)

32/1 Crtpoenue BemecTBa. Momekymna. OcHOBHbIE| 3HATH/TIOHIMATh CMBICI TIOHSTHH «BEIIECTBO», «aTOM», «MOJEKyJay, «auhdy3us»,
MOJIOKEHUS MKT. DKCTIepUMEHTAIIFHBIE «MEKMOJIEKYISIPHBIE CHIIBDY, OCHOBHBIE TonoxkeHus: MKT, cTpoeHne n cBOHCTBa Ta3oB,
MOKa3aTeNbcTBa OCHOBHBIX mosiockeHnid MKT.| skuakocTeldi W TBEpIBIX TeN, CMBICT TOHITUH  «TeMIepaTrypa», «aOCoNoTHAs
BpoyHoBckoe nBukeHHEe.OCHOBHBIE TIOJOKEHUs] TEMIEpaTypay, CBSI3b MEXIY aOCONIOTHOW TeMIepaTypou raza u CpeHel KHHETUYeCKOi
MKT. SHEprueu NBMXKEHUsI MoJieKyld, ocHoBHOe ypaBHeHue MKT, ocHoBHoe ypaBHenue Ul

33/2 Macca monexyin. KonndecTso BerecTsa. 3aBUCHMOCTh MEXIYy MaKpOCKONHWYEeCKHUMH napaMerpamu (p, V, T), xapakrepusyromumu

34/3 CHIIBL B3aMMONIGHCTRI MONEKYT, CTPOCHHE COCTOSIHUE Ta3a, CMbICT 3aKOHOB boinsa — Mapuorra, Fem-l}roccaxa u lapnsa. Ymers

SKHJTICHX, TRE/THIX, TA3006pa3HbIX Tel, OOBSACHATh (DM3MUECKHE SBICHUS HAa OCHOBE NPEICTAaBICHHN O CTPOCHHH BEIIECTBA,

35/4 Vizicanbubiii ras 5 MKT. OCHOBHOG ypaBHEHHG peIIaTh 3a7a1H Ha OMPE/eNCHHE MHCIIa MOIEKYJI, KOTIECTBA BEMIECTBA, MACCI BELIECTBA

MKT W Macchl OJHON MOJEKYIbI, OOBSICHATh CBOMCTBA Ia30B, JKHIKOCTEH, TBEPIBIX TEl Ha

3675 TeMmeparypa, DHEpHi TOIIOBOrO  ABIKGHIL OCHOBE WX MOIIEKYIISIPHOTO CTPOCHWSI, IPHUMEHAThH MOIYYCHHbIE 3HAHWUS IS PEIICHUS

patyp p 3a/la4, yKa3blBaTh MPHYUHHO-CIEACTBEHHBIE CBSI3U MEXAY (PM3MYECKUMH BEITHMUMHAMH,
3776 MOJICKY L. BBIUMCIISIT CPETHIOI0 KMHETHUECKYIO SHEPTHIO MOJIEKYJI TIPY U3BECTHOU TeMIIepaType.
YPABHCHNC COCTOAHMA MIICAILHOTO rasa ['a3oBbig 3HaTH/TIOHUMATh CMBICIT TOHATHH «KHUIICHHE», «UCIIAPCHUE», «I1apoo0pa3oBaHUEY,
PAKOHET «HACHIIIEHHBI ~ TAp»,«OTHOCHTEIBbHAST  BIAXHOCTBY,  «MapOuajlbHOE JaBICHHUEY,
38/7 Uncrpykran no TB. Jla6opamopnas paboma YCTPOWMCTBO U MPUHLIUT IEUCTBUS TUTPOMETPA U TICUXPOMETPA
Ne8  (IKCnepumenmanbas npogepka 3aKoHa YMeTh OMUCHIBaTH M OOBACHATH TPOIECCHI HCMApEHUs, KUNEHWS W KOHJEHCAIlUH,
Teti-Thoccaxar M3MEPSTh OTHOCUTENEHYO BIAYKHOCTh BO3TyXa

39/8 Haceimennsiii nap. JlaBieHue HaChIIIEHHOTO
napa. Kunenne. Mcnapenue »uaKocTu.

40/9 BraxHOCTh BO31TyXa, H3MEpEHNE BIAKHOCTH.

41/10 Kpucrannmueckue u amopdHsle Terna.

42/11 KonTpoabHas padora Ne 3 Ha Temy «OCHOBBI

MOJIEKYJISIDHO-KMHETHYECKOH Teopun»
OCHOBBI TePMOIMHAMHUKH (7 4acoB)
43/1 Bayrpennss SHEPTHsL. Pabora B | 3HATH/TIOHUMATh CMBICI TOHSATHA «BHYTPEHHSS DHEPTHUS»,«KOJHUYECTBO TEILIOTHI,
TEPMOAMHAMUKE. «yAeNmbHAs TEIJIOEMKOCTH», (OpPMyJIy /sl BBIUYMCICHHS BHYTPEHHEH JHEPIUH,
rpaduyecKuil Croco0 BLIYUCIICHUS PA0OThI ra3a,CMBIC] MIEPBOTO 3aKOHA TEPMOMHAMUKH,
44/2 KonnuecTBO TEmIOThl. YpaBHEHHE TEIIOBOrO | (POPMYIUPOBKY IIEPBOTO 3aKOHA TEPMOJAMHAMUKU AJsl M30IPOLECCOB,CMBICI BTOPOIO

OaJtaHca.

3aKOHa TepMOZLHHaMI/IKH,YCTPOI;’ICTBO U TIPUHIOUIL ,[[eﬁCTBPIH TCIIJIOBOI'O JBHIaTClIA,




45/3 Pemrenne 3amad Ha ypaBHEHHE TeEIWIOBOTO | dopmyiy ais Beraucienus KITJT.

OanaHca YMeTh pemarb 3aJaud C BBIYMCICHHEM KOJMYECTBAa TEIUIOTHI, pPaOOThI W W3MEHEHUS
46/4 ITepBbIii 3aK0OH TepMOIUHAMUKH. BTOpO# 3ak0H | BHYTpEeHHEH sHepruu rasa, BbrauciaTh KI1/[ TennoBbIx qBurareineil.
TEPMOJUHAMHUKHI

47/5 Ilpuamun  mevictBuss  w KIIJI  TermmoBBIX
JIBUTaTENEH.

48/6 Pemenne  3amay  mo  Teme  «OCHOBBI
TEPMOJANHAMUKI

49/7 KonTposibHas pagora Ne 4 Ha TemMy «OCHOBBI
TepPMOIMHAMHKN»

OCHOBBI JIEKTPOAMHAMHUKH (22 yaca)
JuiekTpocTaTuka (7 4acoB)

50/1 IAHATM3 KOHTPOJIBHOHM paboThl u Koppekust Y'Y/l | 3HaTh/mOHUMATh CMBICT (PU3NIECKUX BEIHUNH: «IIIEKTPUUECKUAN 3apsiiy», «dIEeMEeHTapHBIN
Uro Takoe SNeKTpoAMHAMHKA. 3apsn. 3aKoH DJEKTPUYECKHUI 3apsa»; CMBICT 3aKOHA COXpaHEHUS 3apsaa, GU3NUECKUI CMBICHT 3aKOHA
coxpaHeHus 3apsa. 3akod Kynona. Kynona u rpaHumpl ero NpUMEHHMMOCTH, CMBICT TOHSATHH «MaTepus», «BEIIECTBO»,

51/2 Onekrpuueckoe nose. HampskeHHOCTD «I10JI€», HANpPsDKEHHOCTH CHJIOBBIX JIMHHUM DIIEKTPUYECKOTO IIONsA, SHEPreTHYECKON

52/3 [Tone Toueynoro 3apsna, cgepbl. IIpUHIUI | XAPAKTEPUCTHKU  DIICKTPOCTATHYECKOTO IIOJIA, CMBICH BEJIHYUHBI  «3JIEKTPUYECKAs

CYIEPIO3ULIH. E€MKOCTBY, (PU3HYECKUX BEITMYNH «IIOTCHIHA», «paboTa IIEKTPUIECKOTO MO
53/4 [loTeHUMANbHAS SHEPTUs 3apsSKEHHOrO Tela B | YMETh OOBACHATH MPOLECC OIEKTPU3ALMH  TEJ, BBIYMCIATH CHIY KYJIOHOBCKOTO
D11 B3aMIMOZCHCTBYSA, PUMEHATh TPU PEUICHUH 3a/1ad 3aKOH COXPAHEHUsS AIIEKTPUIESCKOTO
54/5 [Torennuan. PasHOCTh MOTEHIINAIIOB. 3apsanga, 3aKOH KYHOHa, OIpPECAC/IATh BCIMYMHY W HAIPABICHHC HAPSKCHHOCTH
55/6 CBSi3b MEXIy HAMPSDKCHHOCTBIO M PA3HOCTHEO | YICKTPUYECKOro IMOJISL  TOYCHYHOTO  3apsja, NPUMEHATh NPUHLMII  CyNEpPHO3ULIH
IOTEHIIHAJIOB. DKBUIOTEHIMANbHbIe | YIEKTPHUECKUX TOJNEH Ui pacdyeTa HANpsDKEHHOCTH, BBIYMCIATH paboTy Tmons u
TIOBEPXHOCTH MTOTEHIIMUAI TTIOJISI TOYEUHOTO 3apsifa, BEIUUCIATE EMKOCTh TIOCKOTO KOHJIEHCATOPa,
56/7 DiextpoeMkocTs.  KomgeHcatop.  Dueprus | NPMMEHATb TOJYYEHHBIC 3HAHHA M YMCHMA TIPH PEIICHHH OKCHEPUMEHTAJIbHBIX,
3aPSUKEHHOTO KOHACHCATOPA. rpaduyecKkux, KAYeCTBEHHBIX M PACUETHBIX 3a/1a4.
3aKOHBI MOCTOSTHHOI0 TOKA. JJIeKTPHUYECKHIl TOK B pa3JIM4YHbIX cpeaax(12 yacos)

57/1 DIIEKTPUIECKUN TOK. 3HATH/TIOHUMATh CMBICI MOHATUH «IJICKTPHUUSCKUN TOK», «UCTOYHHMK TOKA», YCIOBHSI
Cuna Toka. 3akoH Owma s ydacTKa I[IEMH.,| CYIIECTBO-BaHMS  DIIEKTPUYECKOTO  TOKAa;  CMBICH  BEIMYUH  «CHJIa  TOKay,
ConpoTuBleHHE HAINpsDKeHWe».CMBICT  3akoHa Oma s yyacTka IIelH, yMeTh  ONpeAeIisiTh

58/2 Dnexktpuueckue 1enu. IlocienoBaTeabHOe U | CONPOTUBICHNE MPOBOIHHUKOB, ()OPMYITYy 3aBUCHMOCTH CONPOTHBIECHHS NMPOBOJHHKA OT

MapajuIeIbHOE COEAMHEHUE MMPOBOAHHUKOB. €ro TEeOMETPHYECKHX pasMepoOB W pOJAa BEIIECTBA, M3 KOTOPOTO OH W3TOTOBIIEH,

59/3 Mucrpykraszk mo TB. Jlabopamopnas pa6oma 3aKOHOMEPHOCTH B II€NSX C IOCIENOBATENbHBIM M MAPAUICIbHBIM  COEIMHEHHEM
V9. «H3zyuenue nocnedo8amenbHo2o 1 TIPOBOJIHUKOB, CMBICI TOHATHH «MOIIHOCTH TOKa», «padoTa TOKa», (OPMYIHUPOBKY
napaineibHo2co coeouHeHuUsl npogoduukog» 3akoHa OMa sl TTOJTHOU ey, MIaHUPOBATH SKCIIEPUMCEHT W BBIIIOJIHATL U3MEPCHUA U

60/4 PaboTa ¥ MOIIIHOCTB MMOCTOSIHHOTO TOKA. BBIYUCIICHUS.

61/5 DJIC. 3akon OMa JuIst TIOTHOM LT, YMeTb coOupaTh 3MEKTPUUECKUE LETH C ITOCIEeI0BATENFHBIM U apaJlieIbHbIM

62/6 COEIMHEHNEM IPOBOIHUKOB, MPHUMEHSTH IPHU PEUICHUH 3379 3aKOHBI MTOCIIE0BATENIEHOTO

HerpykTaxk mo TB. Jlabopamopnas paboma
10  «Mzmepenue IBJ[C u  emympennezo

U apaJijieJIbHOr0 COSCANMHCHUSA MPOBOJHUKOB, PCIIATh 3aa4u C HPUMCHCHHUEM 3aKOHA Oma




conpomueleHusl UCnMOoOYHUKAa mokay.

JUTSL YIaCTKa IIeTTH | TIOJTHOW TeTH; YMETh ONPeJIeNIATh paboTy U MOIIHOCTh
AJIEKTPUYECKOTO TOKA MPH MapaUICIIEHOM U TTOCTIEIOBATEIIbHOM COSIMHEHUN
MIPOBOAHUKOB, U3MepsITh J/IC U BHyTpEeHHEE CONPOTHUBICHUE HCTOYHUKA TOKA, 3HATh
(hopmynupoBKy 3akoHa OMa 151 TIOJTHOH TIETIH.

63/7 OJeKkTpuyeckas ~ MPOBOAMMOCTb  Pa3iMYHBIX
BerecTB. [IpoBOAMMOCTD METAJIOB. 3aBUCHMOCTH
COIPOTHBIICHUS ITPOBOAHUKA OT TEMIIEPATYPHL.

64/8 [TOK B MOJYIPOBOHUKAX.

65/9 OJJEKTPUYECKH TOK B BaKyyMe. OJIEKTPOHHOA
imy4yeBas TpyOKa.

68/10  [DnekTpuYecKHii TOK B KHIKOCTAX. 3aKOH
DIICKTPOIIH3A.

67/11 DIEeKTPUIECKU TOK B Ta3zax. HecamocTosTeIbHBIN
1 CAMOCTOSITEIIbHBIN pa3psiabl.

68/12 |KonrpoabpHasi paGora Ne 5. «3akoHbl

MOCTOAHHOI'0 TOKa».

3HaTh 3HAYCHHUE CBEPXITPOBOIHUKOB B COBPEMECHHBIX TEXHOJIOTHUSX,

YMeTh OOBACHATH MPUPOJTY IISKTPUUECKOrO TOKA B METaJlIaX, 3HATh/ MOHMMATh OCHOBBI
JNEKTPOHHOHN TEOPHH, YMETh OOBSCHATh MPUUNHY YBEITNYCHUS CONMPOTHBICHUS METAJLUIOB
C POCTOM TeMIepaTypbl, OIUCHIBATh W OOBICHITH YCIOBHS M TIPOIECC MPOTEKAHUS
ANIEKTPUYECKOTO pa3psjia B MOJYNPOBOJAHHUKAX, BaKyyMme, MHUJIKOCTH, Tra3ax, 3aKOHBI
®apazest, MpoIeCcC IMEKTPOIU3a U €T0 TEXHUIECKOe TPUMEHEHHE.




Ka.ﬂeﬂuapﬂo-TeMaanecRoe IJIAHUPOBaHUE 11 kaacc.

68 yacoB (2 yaca B He/1eJI10)

Ne Tema IIpenmeTHbIN pe3yIbTaT [Hara
IInan ®Paxr
MarnutHoe noJie (5 4acos)

1/1 BBogHBII HHCTPYKTaX 10 OXpaHe TPy/a. JlaBaTh OIpENeNIeHUs:0MHOPOJHOE MAarHUTHOE IIOJ€, BEKTOp MAarHWTHOMW WHIYKIIVH;
BsanmoneiicTBue TokoB. MarHuTHoe mojie Toka | OmuceiBaTh OMBIT DpcTela; MPUMEHATh NpaBUio OypaBuMKa IJisi KOHTYPHBIX TOKOB.

2/2 BexTop marautHOM HHAYKIMU. JInHUN OnucelBaTh MOBEIEHUE PaMKH C TOKOM B OJHOPOJHOM MarHWTHOM IIOJI€; OTpPENEsThH
MarHMTHON WHAYKIIHN HanpaBJIeHUE JIMHUI MAarHUTHOM WHAYKLMM, HCIONb3ys HpaBwiIo OypaBuuka (JIeBOI

3/3 MoOZyIib BEKTOPa MATHHTHOH MHAYKLMH. CHila PYKH); HCCIIEA0BATh JeHCTBHE MAarHUTHOTO I0JI HA IPOBOJHUK C TOKOM.BBIUMCIATE crity
Amriepa Jlopenna. AHanu3upoBaTh B3aUMOJICHCTBHE JBYX MNapajlIeNbHBIX TOKOB. BbIUHCIATH

MarHMTHBIA TMOTOK, MHIYKTHBHOCTh KaTYIIKH, SHEPIHMI0 MArHUTHOTrO mois.lIpumensTs

4/4 Uncrpykrax no TB. Jlabopamopnas paboma | NOTYICHHBIC SHAHIS K PCLICHHIO 3374
Nel «H3mepenue cunvl 83aumooeticmaus
KAmywKy ¢ MoKOM U MASHUM»

5/5 JleiicTBrEe MarHUTHOTO TOJISl HA JIBUKYIIHNACS
3apsan. Cuna JlopeHua.

DJ1eKTPOMATHUTHASL HHAYKLHS (5 4acoB)

6/6 SIBneHue 3J1eKTPOMarHuTHON UHAYKIIVH. Habaronats SIBJICHUE 3JIEKTPOMArHUTHOM VHIYKIUH; IIPUMEHSATH 3aKOH
MarauTHEIA OTOK. ANIEKTPOMAarHUTHOW WHAYKIMH I pemeHus 3amad. MccmemoBaTth 3aBucumocth JJ[C
3aKOH MEKTPOMAarHUTHON WHAYKIIUH. WHAYKLIHU OT CKOPOCTH JIBUKEHHMSI IPOBOAHMKA, €r0 JUIMHBI U MOJYJISI BEKTOPaMarHUTHOM

717 Hucrpykrax no Th. Jlabopamopnas paboma | uanykuun.HaOmogate u 0OBACHATE BO3ZHMKHOBEHHME MHAYKIMOHHOTO TOKa IpHU
Ne2 «Hccnedosanue aenenus 3aMbIKAaHUM ¥ pa3MbIKaHUM [eNu. YMeTh HaxoJuTh IYTH pelleHus 3aJad Ha
INEKMPOMASHUMHOU UHOVKYUUY UIEKTPOMATHUTHYIO MHTYKIIHIO.

8/8 3aKoH 3NeKTpoMarHuTHOM uHAyKuuu. 3C
WHAYKIWW B IBIKYIIUXCS TPOBOJTHUKAX.

9/9 Camounaykius. UHAYKTUBHOCTh., DHEPrus
MarHMTHOTO MOJIA TOKa. DJIEKTPOMarHuTHOE
rnoJie

10/10 | KontposabHas pagota Nel. «MaruutHoe

moJjie. JJIEKTPOMATHUTHAS MHIYKIIHS.




Kojebanusi u BoJaHBI (15 yacoB) Mexannudeckue koJiebanus (3 yaca)

11/1. AHann3 KOHTPOJILHOH pabOTHl M KOPPEKITHSI [IpuBoanTh TIPUMEpPHI KOJEOATCNBbHBIX ABMKCHHH. [loHMMAaTh CMBICT W 3alMCHIBATH
YV ]. CBoboaHbIC U BEIHYKICHHBIC KoJieOaHHs. | (OpMYIbI ompeneneHus GU3n4ecKuX BEIMYHMH: IEPHUOA U YacToTa KOJieOaHUi: mepuos u
VYcioBre BO3SHUKHOBEHHUST CBOOOIHBIX MUKINYecKast YacToTa, Ieprol KoJIeOaHui IPY>KHHHOTO W MaTeMaTHIECKOT0 MasSTHHKOB.
KojeOaHuil MaTemMaTHaecKuil ¥ Py >KHHHBIA [IpuBoaWTH OmpeAeIeHUs MTOHATHH: KojebaTenpHas cucTeMa, pe3oHaHc. PaccmaTpuBath:
MasTHUK. J[nHaMuKka KoJjie0aTeIbHOro JBIKCHHS | YCIOBUS, MPH KOTOPBIX B KOJIEOATENBHBIX CHCTEMaX BO3HHUKAIOT U MOJACPKUBAIOTCS

12/2. Hucrpykrax o Th. Jlabopamopnas paboma | cBOOOJHbIE KOneOaHHs, CBA3b KOJIEOATEIbHOIO IBIXKEHUS C PABHOMEPHBIM JBIKEHHEM
No3 «Onpedenenue yckopenus c60600H020 Mo OKpyXHOCTH. VMcmonmp30BaTh (U3WYECKHEe MOJENN — TapMOHUYECKHe KojeOaHus,
nadeHusi NPU NOMOWU MASIMHUKA» NPY)KUHHBI MasTHUK, MaTeMaTHYeCKHH MasTHHK, TapMOHHMYEeCKas BOJHA — TIpU

13/3. 'apmonnyeckue xonebanus, Gpaza konebaHui. ONHMCAaHUU KOJIEOATEIbHBIX. HaGmtogath U 0OOBSICHATH CBOOOAHBIE KOJIE€OAHUS
I[IpeBpallieHHe SHEPTUM TIPU TAPMOHUYECKUX MPYXKHHHOTO W MaTeMaTHYeCKOT0 MasTHUKOB. VccrmemoBaTh 3aBHCHMOCTH MEpPHOAA
KoJieOanusx. Pe3onanc u 6oprba ¢ HUM KoJeOaHWil Tpy3a Ha TMPYXKUHE OT MAcChl Tpy3a W JKECTKOCTH MPYKHUHBL OmpenensiTh

YCKOpPEHHE CBOOOIHOTO MaJCHUS C MOMOIMIBI0 MAaTEeMAaTHYECKOTO MasTHUKA. 3alHChIBATh
[n amamm3upoBaTh| ypaBHEHHs: TapMOHHYECKHMX KoJeOaHWH, KoieOaHWi Tpy3a Ha
MpYyXWHE, JBIDKEHUS MaTeMaTHYeCKOTO MasTHUKA. PaccMaTpuBaTh TmpeBpaiieHue
SHEPTUU TIPH TAPMOHMYECKHUX KOJEOAHMSX, 3aTyXarollue KojeOaHWs, BBIHYXKICHHEIC
KoJieOaHus, MEXaHUUECKUI pe3oHaHc, [aBTokosebanus.|. [I[puMeHsITh MOHATHS U 3aKOHBI
MEXaHWKH TP pEeNIeHWH 3a7ad Ha pacdyeT OCHOBHBIX (U3WYECKUX BEIHYHH,
XapaKTepU3YIOHIUX KOJIe0aTeIbHOE IBUKECHUS
DJIeKTPOMATHUTHBIE KoJlebanus (5 yacoB)

14/4. CBoOoiHBIE KOJIE0aHUs B KOJIeOaTEeIbHOM PaccmarprBaTh BOSHUKHOBEHHE CBOOOTHBIX AJIEKTPOMArHUTHBIX KOJICOAHUH B HIIealTbHOM
koHType. [IpeBparenne sneprun npu KosnebaTenbHOM KOHType. [loHMMaTh CMBICI W 3amuCHIBaTh (DOPMYIIBI OTpEaeTIeHHS
AIIEKTPOMArHUTHBIX Kosiebanusx. [lepuon (U3NYECKUX BETUYWH: MEPUOJ] COOCTBEHHBIX DJIEKTPOMArHUTHBIX KojebOanui ((hopmyna
CBOOOJIHBIX JICKTPUUECKUX KOJICOaHHIA. TomcoHa), IUKIMYECKas 4acTOTa COOCTBEHHBIX 3JICKTPOMArHUTHBIX KojeOaHui. ,/laBaTh
[lepeMeHHBIH AIEKTPUIECKAN TOK ompejeNieHNe TIOHSATHS — aKTHBHOE, EMKOCTHO€ W WHIYKTHBHOE COIPOTUBIICHUS;

15/5. AKTHBHOE conpoTuBIieHuE. JleiicTByroIIee Bbruucnate  neiicTByromiee 3HA4YGHHS CHJIBlL TOKa W HANpsDKEHHS, EMKOCTHOE
3HAUEHHE CUIIbI TOKA U HATIPSUKEHUS. EMKOCTh M | CONPOTHBIEHHE KOHIEHCATOPa, MHAYKTHBHOE CONPOTHBIEHHE KaTymkd. CpaBHUBATh
WHIYKTHBHOCTH B IIEMH MIEPEMEHHOTO TOKa BBIHY>KICHHBIC 1 CBOOOTHBIE 3IEKTPOMarHuT-

16/6. PE30HAHC B 2ICKTPUYECKOIT LienH Hble KoJieOaHWs B KoneOarenbHOM KOHType. CTpOUTh W aHAIM3HPOBATH TpaduKu

3aBUCMMOCTH MTHOBEHHOTO 3HAYCHUS MEPEMEHHOTO HAIMPSIKEHHS W CHJIbI IEPEMEHHOTO
TOKa OT BpeMeHHW. M3y4arh: mepeMeHHBIH TOK KaK BBIHYXJICHHBIC JJIEKTPOMATHUTHBIE
17/7. T eHEPUPOBAHHE SNEKTPHICCKON SHEPIHHL Kosie0aHus; yCTPOMCTBO M NPUHUMIN JEHCTBUS  TpaHcdopmaTopa, yCTpOHCTBO

TpancopmaTopsl

WHIYKITMOHHOT'O T€HEpaTOpa MePEMEHHOTO TOKa, [Ha3HAYEHUE TIOBBIMIAIONIETO U TIOHU-
KamIero TPaHCHOPMATOPOB TpU Teperade dIIEKTPUYECKON OSHepruu Ha OoJbIIue




18/8

[IpousBoaCcTBO, Niepeaada U HCIOIb30BAHUE
AJIEKTPOIHEPTUH

paccTosiHusL.

Mexannyeckue BOJHBI (3 yaca)

19/9 Bonnossle aBnenus. Pacnpocrpanenus IToHuMAaTh CMBICI U 3aKCBHIBATH (POPMYIIBI OnpenencHus GU3NIECKUX BEIMYUH: CKOPOCTh

MEXaHUYECKUX BOJH U AnuHa BoyHBL [IprBOIUTH onpeneeHns NOHATHI: BOJIHA, BOJIHOBAsI IOBEPXHOCTH, JIyY,

ToH. OOBSCHATH: MEXaHU3M BO3HUKHOBEHHs (HAa MOJEJH) IMOMEPEYHBIX BOJH, YCIOBHE

20/10 JltiHa BoHBL. CKOPOCTB BOJIHBI pacipocTpaHeHHs 3BYKOBBIX BOJH, BO3HHKHOBeHHE 05xa. OOCYyXmaTh: OCOOCHHOCTH
pacrpocTpaHeHus IONEPEUHBIX U NMPOAOJIBHBIX BOJH B Cpelax, BPEAHOE BIUSHHUE LIyMa

Ha 4YeloBeKa W JKUBOTHBIX. [loHMMaTh (U3MYECKMH CMBICT XapakTEpUCTUK 3BYyKa:

21/11 Bomnas! B cpeze. 3ByKOBBIE BOJIHBI IPOMKOCTB 3BYKa, BBICOTA TOHA, TEMOP.

IIpuMeHATh MOHATUS W 3aKOHBl MEXAaHUKH IPU PELICHHWH 3aJad Ha pacyeT OCHOBHBIX
(Gu3NUECKUX BEUYNH, XapaKTEPU3YIOIIUX BOJHOBOE ABHKECHUS
JJIeKTPOMATHUTHBIE BOJIHBI (4 yaca)

22/12 WznyueHne 3neKTpOMarHUTHHIX BOJIH. W3yyaTtb: BO3HMKHOBEHHE OJIIEKTPOMATHUTHBIX BOJH B OTKPBITOM KOJeOAaTeIbHOM
[TnoTHOCTH OTOKA 3JIEKTPOMArHUTHOTO KOHTYpE;  OKCHEPHUMEHTAaJbHO  CBOWCTBA  DJIEKTPOMATHUTHBIX  BOJIH,  CIIEKTp
U3ITY4EHUs 3JIEKTPOMArHUTHBIX BOJIH. V3yyaTh NPUHIMIIEI PAJHOCBSI3U U TEICBUICHHSL.

23/13. Uso6perenue pamuo A.C IlonosbiM. [puarunsr | [IPABOAMTE HPUMEPbI BUIOB PajHOCBA3H W CHCTEM INepeladd TenepuueHus. Pemars
PamHOCBA3H 3aJjaud  HA ONpEACJICHHE OCHOBHBIX (DU3UUECKMX BEIUYMH, XapaKTEPHU3YIOIINX

3JIEKTPOMArHUTHBIE KOJe0aHus U BOJIHBI, TpaHC(HOPMATOPHI

24/14 CBoiiCTBa 37IEKTPOMArHUTHBIX BOJIH.

Pacnpocrpanenue pagnoBonH. Pagnonokanuys.
[lonsTe o TeneBuaenun. Passutue cpencts
CBSI3H
25/15 KourpoanHas padora Ne2 «KoJsed0anusa u
BOJIHBI»
OnTnka (14 yacoB)
CBeToBbI€ BOJIHBI. I'eomMeTprueckasi M BOJIHOBasi ontuka (12 yacos)
26/1. AHanm3 KOHTPOJNBHOW paboThl u KOppekius | OOBSCHATH MPSMOIHHEHHOE PacpOCTpaHEHUE CBETA C TOUYKH 3PEHHST BOJHOBOW TEOPUH;

YV/. Pa3zButue B3IJISA0B Ha IPHUPOJY CBETA.
Cxopocts cBeta. [Ipunnun Iroiirenca. 3akoH
OTpa)KEHUs CBETA

CTPOUTh M WCCIENOBaTh CBOWCTBA W300pakeHMS MpeaMeTa B IUIOCKOM 3epKaje.
OOBACHATE 0COOCHHOCTH MPOXOKACHUS CBETa depe3 IpaHuly pasiena cped. M3mepsaTs
MOKa3aTeNnb  NPEeNOMJICHHMs  CTEKJa, HabmiojaTh M o0o0mare B mporecce




2712.

3akoH npenoMicHuUs cBeta. [lodHOe oTpakeHue

IKCTIEPUMEHTAIILHOHN JesiTennbHOCTH. HabOmronaTh JUCHEPCUIO CBETA;HCCIICOBATh COCTAB
Oeoro cBeTa; HAONIOAATh pa3lIOKEHHE OEIoro cBeTa B CHEKTp. [IpUMEHSATH 3aKOHBI
OTpaXCHUS M TPEIOMJICHHS CBeTa TNpu pemieHur 3amad. CTpouTh XOoa Jydedl B

28/3. Hucrpykrax nmo TB. Jlabopamoprnas paboma N )
Ned  «Havepenue nokasamens  npenomienus coOMparomel JIHH3e; BBITHCIIATH OHT.I/I'-ICCKYIO cuiny JuH3bL. Onpenensirtb BETHHHHE,
BXOJSIME B (POPMYITy TOHKOHM JIMH3BI; XapaKTepHU30BaTh M300paKEHHsI B COOHMpAIOIIe
Crertay nuH3e. PaccunThiBaTh POKyCHOE paccTOSIHUE M ONITUYECKYIO CHITY CUCTEMBI U3 JBYX JIHH3;
29/4. Ontuueckue npubopsl.JIlunzer.  [locTpoeHue N N o
S ——— HaXOJIUTh rpadUvecKy IMaBHBIN (HOKYC ONTHUECKON CUCTEMBI U3 IBYX JHH3. OnpeaemnsiTh
YCIIOBUSI KOTEPEHTHOCTH BOJIH. OOBACHATH yCIOBUS MUHUMYMOB M MAaKCUMYyMOB TIpH
30/5. Hucrpyxran mo TB. Jlabop amopnaz p aboma nHTEepPEPECHIINM CBETOBBIX BOJH. Habmiomate wuHTepdepenimio cBera. HaOmromatsb
Ne3 «Onpedenenue onmuveckol CUTBL TUHSBL U | 1y hpaKITHIO CBETA HA IIETH W HHTH; ONPEIC/IATh YCIOBHE MPHUMEHIMOCTH TIPHOIHKSHIS
hoKycHO20 paccmosnus cobuparoueli TUH3bL» TeOMETPHUECKOH ONTHKH
31/6 Awcnepcus ceera Habmnronath unTepdepeHInio cBeTa Ha MBUIBHOW MIICHKE M AU(DPAKIIMOHHYIO KAPTHHY OT
3211. Unreppepenys ceera.  Ilpumenenue JBYX TOUYEYHBIX HCTOUYHHKOB CBETa IMPH PACCMOTPEHUH HX UYEpe3 OTBEPCTUS Pa3HBIX
HHTEphepeHInH. quaMeTpoB. OnpenensiTs ¢ MOMOIIBI0 TUPPAKIUOHHON PelIeTKH IPAHUIIBI CIEKTPATLHON
33/8. Andpakius ceera. ludpakiuonnas pemerka qyBCTBUTEIFHOCTH 4YEJIOBEYECKOTO IJ1a3a; HPHMEHATh YCIOBUA  IU(PPAKIMOHHBIX
34/9. Hncrpykrax no Th. Jlabopamopras paboma | yaxcumymoB ¥ MHHUMYMOB K PELICHHIO 3a1ad. 3HAKOMHTBCS ¢ AM(PAKIHOHHOIL
Ne6 «Hsmepenue Onunvl c6emosoii 60HbL) pELIeTKON KaK ONTHYECKUM MPUOOPOM M C €€ MOMOIIBI0 HM3MEpATh JJIMHY CBETOBOU
BOJIHBI. [IpMEHSATH MOTy4YCHHbBIC 3HAHUS K PEIICHUIO 3a/1a9
35/10 [onspuzanust cera. [nma3 kak omnTHuecKas
cucremMa
36/11 O000meane  1eMbl  «CBETOBBIE  BOJIHBDY.
Perienue 3agay
37/12 Kontpoasnas __pa6ora _ Ne3  «CBeToBbIe
BOJIHBD)
HN3ny4denus u cuekTpsl (2 yaca)
38/13. AHanu3 KOHTPOIBHOW paboOTBI W KOPPEKIUSI
YVYA. Bunpbl wuznydyenuil. McTouHuKH cCBerta.
ChexTpel W CHEKTpajbHBIE  allaparsbl.
CrieKTpaJIbHBIN aHAIIN3
39/14. Wndpakpacnoe u yIbTpauoIeTOBOE
n3nydeHus. PenrreHoBckue uyuyn. [llkana

OJICKTPOMArdiMTHBLIX BOJIH

OCHOBBI CIEMAJTLHON TEOPHH OTHOCHTEILHOCTH (3 yaca)




40/1.

[TocTynatel TEOpUM OTHOCHUTEIBHOCTH.

OO6cyxnate  TPyAHOCTH,  BO3HHMKAIOLIME  IPU  PaclpOCTPaHEHUH  IPUHIMIA
OTHOCUTENFHOCTH Ha 3JIEKTPOMAarHuTHble sABieHUs. [lo3HaKoMuThCSA ¢ HOPMYNIHPOBKAMU
noctyratoB CTO wu wux ¢wusuueckod cymHocTelo. ONHCHIBaTH CXEMy OIBITa

41/2 PensTUBHCTCKAS TUHAMUKA Maiikenbscona—Mopnu. [IIpuBoAMTE 3KCIIEpUMEHTANbHBIE AaHHBIC, MOATBEP)KIAIOIINE
HE3aBUCHMOCTh CKOPOCTHU CBETa OT JIBHIKECHUS UCTOYHUKA. |
- - PaccmatprBaTh OTHOCHTEIBHOCTH OTHOBPEMEHHOCTH COOBITHH, MPOMEKYTKOB BPEMEHH U
4213, Cs3b Mes 1y Maccoit 1 sHepruei paccrosauii 8 CTO. 3amuceiBars GopMmyiny DHHINTEHHA ¥ MOHUMATH €€ (DU3UYECKUI
CcMBICT. M3y9aTh 3aBHCHMOCTD MKy Maccoi, UMIyibcoM 1 sHeprueit B CTO.
KBantoBasi ¢pusuka (17 yacoB) CBeToBble KBAaHTHI (5 4acoB)

43/1. dororddexr. Teopus dotorddekra. | DopMmynupoBaTh KBaHTOBYIO Trunote3y [lnanka, 3akoHbl (oTo3(deKTa; pacCUNTHIBATH

VYpaBHeHune DHHIITEHHA. MaKCUMaJIbHYI0 KHHETHYECKYIO SHEPTUIO 3JEeKTPOHOB mpH (orodddexre. M3bICKUBATH
NyTH penieHus 3amad no teMe «Porordpdext». [IpuBoAUTh A0KA3aTENLCTBA HATHYHS Y

44/2. ®oronsl. [Ipumenenne dporodrddexra. CBETa KOPITYCKYISIPHO-BOJIHOBOTO Jyajr3mMa cBOHCTB. M3ydats: ombiThl Jlebenena.

45/3. JaBnenue cBeta. XMMHYECKOE JCHCTBUE CBETA.

46/4. Pemenne 3anau no treme «CBETOBBIE KBAHTHIY

47/5. Kourtposbhasi _pagora _Ned mo _ Teme
«CBeTOBBIE KBAHTHD)

AtomHuas ¢usuka (3 yaca)

48/6. AHanmu3 KOHTPOJNBHOW paboThl M Koppeknus | M3y4ars: ombITel Mozenb aroma TomcoHa, ombITel Pesepdopaa, miiaHeTapHYIO MO
YVYI. Crpoenne atoma. OmbiTel Pesepdopma. | atroma. PaccmarpuBath Mozens artoma Bomopona Tno bopy. AHanm3upoBaTh
IMnanerapnas Mojenb atoMa. KBaHTOBBIC | JHEPrEeTHUYECCKYIO TUArpaMMy aToMa Boaopojaa. OOBACHITH MPOUCXOKACHUE JTHHEHUATHIX
noctyJsatel bopa. Jlasepsl. CIIEKTPOB ¢ Mo3uIMii Teopuu bopa. [Pasnnyars crioHTaHHOE U BBIHYXIEHHOE U3ITyueHUs. |

49/7. Hucrpykrax no Th. Jlabopamopnas paboma | [OnuceBaTh CBOWCTBa M 00JacTH NPUMEHEHUs JazepHoro wusiydenus. OOcCyxnaTh
MNe7 « Habmooenue cniowno2o u aunenwamoz2o | pe3ylpTar onbita Pesepdopaa.

Cnexmposy

50/8. Hucrpykrax nmo TB. Jlabopamoprnas paboma

No8 « Uccnedosanue cnekmpa 6000pooay
Du3uka aTOMHOro siipa (7 yacon)

51/9 MeTobl perucTpanyy dIEMEHTApHBIX YacTuIl. | PaccMaTpuBaTh METOJbI PETHCTPAlMM 3apsSHKEHHBIX dacTull. [loHMMaTh (QU3HYeCKHi
Bujibl paioakTHBHBIX U3JTyYCHUIA. CMBICJI TIOHSITHI ¥ BEJIMYKMH: MacCOBOE M 3apsI0BOC YHCIIA, SHEPTHS CBSI3U U yJIelIbHAsI

52/10 PagnoakTrBHBIC HpEeBPAICHUSL. 3aKoH | PHEprusi CBSI3M aTOMHOTO S/pa, PaJANOAaKTUBHBIN pacmaj], MepuoJl moixypacnaja, saepHast
pPannoaKkTUBHOTO pacmana. IMepuon | peakiys, SHEPreTUUECKUI BBIXO AACPHOM PeaKIiy, [eMHas saepHas peaKiys,
noJjrypacrnaja. K03 PUIIMEHT pa3MHOXKEHUSI HEUTPOHOB, KPUTHUYECKAsE Macca, [TepMosiepHas peakiusi|,

53/11 CTpoeHure aTOMHOTO apa. DHEPIUs CBA3M sAep. | HOHU3UPYIOIIEE M3JTydEHHUE, NOIJIONICHHAS J03a M3JIy4EeHHs, MOIIHOCTb IOIJIONIEHHON
UzoTomsl. JI03bI U3ITy4EHUsI, SKBUBAJICHTHAS /1032, dJIEMEHTapHAask YaCTUIIA, aHHUT HIISLIHSL.

54/12 Uucrpykrax no TB. Jlabopamopuas paboma | IIpuBOIMTE NpUMEPBI H30TONOB BOA0POAA. ONKUCHIBATEL: NPOTOHHO-HEWTPOHHYIO MOJIEID




Ne9  «Ompedenenue umnyibca u  dHepeuu
YACMuUYbl NPU OBUNCEHUU 8 MASHUMHOM NOJIe)

aTOMHOTO s/Ipa, BO3HUKHOBeHHUE Jedekta Macc. PaccMarpuBaTh CBONCTBA SACPHBIX CHII,
CHIIBHOE (SAepHOE) B3aMMOCHCTBAE HYKJIOHOB. AHAIM3UPOBATH TPaQHUK 3aBUCHMOCTH

55/13 Snepuble peakuuu. JleneHuwe saep ypaHa. | YAEIbHON SHEPTUU CBSI3U aTOMHOTO sIpa OT YHUCJIA HyKJIOHOB B HEM (MacCcOBOT0
Llenuble siepHble peakuuu. S nepHplii peaktop. | uucia). M3ydaTh cxeMy yCTaHOBKH ISl UCCIEJOBAHUS PaJOaKTUBHOTO U3IIyYECHUSL.

56/14 Tepmosnepubie peakuun. Ilpumenenue saepHoii | [lonumars Gpusnyeckyro npupony anbda-, 6eta- 1 ramma-usnydenuid. PopMynuposaTs u
DHEPreTUKH. Buonoruueckoe neiicTBue | MPUMEHSThH MpaBUjla CMELIeHUs i1l 00bsiCHeHUs anb(a- 1 O6eTa-pacnagoB (JIEKTPOHHBIN
pazuamnuu. pacman).

57/15 Kontpoannas pagora NeS no teme «ATomMHasi

H3uKa. DU3NKa ATOMHOIO SIAPa»
JyieMeHTapHbIe YacTUIbI (2 yaca)

58/16 AHanu3 KOHTPOJNBbHOW paboTel u Koppekuus | [lpuBomuts npuMepsl (QyHIAMEHTANbHBIX  YaCTHII. PaccmarpuBath  cBoOIiCTBa
YV /. ®u3uka 3IeMEHTAPHBIX YACTHIL. slIeMeHTapHBIX YacTull. OnuchIBaTh QyHAaMEHTANbHBIC B3aUMOICHCTBHS

59/17 Ennnas ¢usnueckas xkapTuHa MUpa

Crpoenne BeeseHHoii (5 yacoB)

60/1 ConmHeuHast cucreMa. 3akoHbl  ABWkKeHHs | Mcmonmb3oBarte MHTEpHET Ui TOMCKAa HM300paKEHHH aCTPOHOMHUYECKUX CTPYKTYP;
TUTaHeT. MOSACHATh (Qu3MuecKkuil cmbicn ypaBHeHus @punmana.KnaccupuumupoBarh MepHOABI

sBomonuu Bceenennoid. BeicTynmaTe ¢ JoknazaMu U mpe3eHTauMsMU. BeicTynath ¢

61/2 O6mme cBemeanss o Comnme. MCTOYHHMKHM | JOKJIAJaMU U IPE3CHTALUAMU
SHEPTUU U BHyTpeHHee cTpoeHre CoHIa. OneHuBaTh BO3pACT 3BE37 MO0 HMX MAacce;, CBS3BIBAaTh CHHTE3 TSDKENBIX DIEMEHTOB B

62/3 Haima Canaxtuka. [IporcxoxaeHne | 3BOJONUs | 3BE3/IaX C MX pacrojioxkeHneM B Tabiune Menaeneesa. BricTynars ¢ qoknagamu
ranakTuk u 3se3q. Mucrpykrax no Th.

Jlabopamopnas paboma Ne 10 «Onpedenenue
nepuoda 0opaujerus O8OUHbIX 36€30)
(neuammuovie mamepuavl).

63/4 Hama I'anaktuka. Mecto ConHeuHON cHCTEMBI
B ['anaktuke Mieunsbiii [1yTs.

64/5 Teopust bonbmioro B3peIBa W pacUIUpSIONIEHCS
Bcenennon

IloBTOpenue (3 yaca)
65/1 [ToBTOpenue no Teme «MexaHuKa» Pemate 3amaum Ha pacueT (U3MYECKUX BEIMYUH, AaHATU3 MPOLECCOB U (DU3NYECKUX
SIBJIEHUH.
66/2 [oeropenwue no Teme «MonekyisapHas GU3nKa 1

TECPMOANHAMUKAY




67/3 [ToBTOpeHne  TeMbl  «DJNEKTPOCTaTHKA U
AIICKTPOAMHAMHUKA

HNurepHeTr-pecypcbl
- Anumaruu puznueckux o0bekToB. http://physics.nad.ru/

—  JKunas ¢usuka: oOyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

- VYpoxu ¢hu3uKy ¢ ucnoias3oBanneM MHTepHeTa. http://www.phizinter.chat.ru/

- Ousmka.ru. http://www.fizika.ru/

- ®dusnKa: KOJUIEKIHs OBITOB. http://experiment.edu.ru/

- ®duzmka: IEKTPOHHAS KOJUIEKIHsI ONbITOB. http://www.school.edu.ru/projects/physicexp




