MynurunansHoe 010 KETHOE 0011e00pa30BaTeIbHOE YUPEKICHHUE
«KpakoJubckasi cpeansisi 001eo0pazoBareibHas HIKOJIa)

IMPUHSATA YTBEPXJIEHA
Ilemaroruuyeckum COBETOM [Tpukazom MBOY «KpCOIL»
MBOY «KpCOLI» Ne62/2 ot 30 aBrycra 2021 rona
[Tporokon Nel ot 30.08.2021 rona Hupextop mkosbl Bacunsesa JI.H.

BaCVIJ'I beBa MNoanwucaHo unudpposon

nognucbto: Bacnnbesa

ﬂl‘OﬂM nna Mopammna HukonaesHa
HaTa: 2021.11.23

HukKonaeBHa 55:52.14 103100

Pabouas nporpamma
no (pusuke
OCHOBHOI'0 00111er0 00Pa30BaHUA
(7-9 knacc)

n.Ycrb-Jlyra



HOACHUTEJBHASA 3AIINCKA.

PaGouas nporpamma no ¢usuke st 7-9 Ki1accoB OCHOBHOM LIKOJBI pa3paboTaHa B COOTBETCTBUU:

3akonoM Poccuiickoit @eneparuu ot 29.12.2012 roma Ne273-®@3 «O06 obOpazoBanuu B PD» (¢
MOCIIEAYIOIUMHU U3MEHEHUSIMU U TOTIOJTHEHUSIMHU );

C tpeboBanusimu PenepanbHoOro I'ocynapcTBeHHOr0 00pa3oBaTeNFHOIO CTaHAapTa O0IIEro 00pa3oBaHMS;

ABTOPCKOH TIPOrpamMMoOii OCHOBHOTO 00I1Iero oOpa3oBanus 1o ¢usuke st 7-9 kmaccoB (A. B. IIépbimkun,
H.B. ®unonoBuy, E.M.I'yrauk, M., «Jpoday, 2015 1.);

Y4yeOHBIM IUIAHOM W OCHOBHOH oOpaszoBarenbHOl mnporpamMmbl MBOY  «Kpakonbckas cpemHss
o0mieoOpa3oBarebHas KO,

Pabouas nporpamma peanmmsyercst B yueOnukax A. B. Ileprimkuna «®dusuka 7 kimace», «Pusnka 8 kimaccey,
«Pusuka 9 xiaccey cuctemsl «Beptukansy (Ileppimkun A. B., yaeOHUK 11 0011e00pa30BaTebHBIX Y4eOHBIX
3aBeaeHui.M.: JIpoda, 2017

[Iporpamma ompeznemnsier coAepkaHHEe M CTPYKTypy Y4eOHOro MaTepuana, IOCIeI0BATEIbHOCTH €ro
U3Y4eHHUs, TYyTH (POPMHUPOBAHUS CUCTEMBI 3HAHUN, YMEHHUI U CIIOCOOOB JESATEIBHOCTH, Pa3BUTHS, BOCIIUTAHUS
Y COLMAIN3alUH yUaluXxcsl,

[Ipennaraemasi mporpamma peain3yercs ¢ HOMOIIbI0 yueOHO-MeToAnuecknXx KoMiuiekToB (YMK).

YMK s KakJ10T0 Ki1acca BKIIFOYAET:

Y4eOHuUK, 3aJaYHUK, METOIUYECKUE MATEPUAIIBI IJISl YUYUTEIIsl, CAMOCTOSITENIbHbIE U KOHTPOJIbHBIE PA0OTHI.

[Inanupyrotces cneayroue GopMbl OpraHu3aluy y4eOHOTo Iporecca:

bpoHTanbHBIE; KOJUIEKTUBHBIC; TPYIIOBbIe, padoTa B Mape; WHIUBUAYATbHbIC.
B npenongaBanuu npeamera OyyT UCHOJIb30BAaTHCS CIEAYIOIINE TEXHOJIOTUU U METOIBL:

JMYHOCTHO-OPUEHTUPOBAHHOE 00yUEHHUE;

poGieMHOE 00yUYeHHE;

Qg depeHIMpoBaHHOE 00yUEHHE;

TEXHOJIOTUM 00Y4YEeHMsI Ha OCHOBE PElLlEeHNUs 3a/1a4;

METO/1bl MHUBU1yaJIbHOIO O0YUYEHHUS;

Oco0eHHoe 3HaUYeHHE B MpenofaBaHUM (U3UKH UMEET IIKOJbHBIM (PU3NYECKUIl SKCIIEPUMEHT, B KOTOPBIN
BXOJIAT IEMOHCTPAIIMOHHBII SKCIIEPUMEHT U CAMOCTOSITeNIbHBIE JTAOOPAaTOPHBIE paOOTHI YUALXCS.

enpro u3yueHnust pU3UKu B OCHOBHOM IITKOJIE SIBJISIETCS:
1) B HanpaBJIeHUH JTUIHOCTHOTO PA3BUTHS

- BOCIIUTAaHUE TOTOBHOCTU OOYYaIOIIMXCS K CAaMOPAa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHUBALIMM K
00y4YEeHMIO U TIO3HAHUIO;

-opMupoBaHuE IIEHHOCTH 300pOBOro M Oe3omacHoro oOpas3a >KU3HHM, MpaBWl HMHIUBUIAYAJIbHOTO U
KOJIJISKTUBHOTO O€30MacHOr0 MOBEJIEHHUS B YPE3BbIUANHBIX CUTYAIMSIX, YIPOXKAIOIIUX >XKU3HU U 3J0POBBIO
JIIOJIeH, MpaBuII MOBEACHUS Ha TPAHCIIOPTE U HA JOPOTax.

-BOCIIMTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH I03HaThb MPUPOAY, HEOOXOAMMOCTH Pa3yMHOIO
WCTIOTB30BaHUS IOCTHKEHUH HAYKH M TEXHOJIOTHH TSl TabHEUIIEro Pa3BUTHS Y€IIOBEYECKOTO 00IIeCTBa;

-pa3BUTHE YBOXEHHUS K TBOpPIAM HAyKd W TEXHUKH, OTHONIEHUS K (U3MKE KaK K DIEMEHTY
o011euen0BeYeCcKOi KyIbTypHl;

2) B MeTanpeIMeTHOM HANPABJIEHUN

OCBOEHHUE 3HAHUIl O MEXaHWYECKUX, TETJIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX; BEIMYMHAX,
XapaKTEePU3YIOUIUX OTH SIBICHUS; 3aKOHAX, KOTOPHIM OHHM MOAYMHSIOTCS; METOJaX HAYyYHOTO IO3HAHUS
IpUPOABI U GOPMHUPOBAHUS HA STOW OCHOBE MPEJCTABICHHUM O PU3NYECKON KapTHHE MUPA;

OBJIaJICHHE YMEHHUSIMH MTPOBOJUTH HAOIIOICHUSI TIPUPOTHBIX SIBJICHHIA, ONMUCHIBATh U 0000IIaTh Pe3yabTaThl
HaOJIIO/IEHUH, HCIONb30BaTh MPOCTHIE H3MEPUTEIbHBIE MPHUOOPHI AN H3ydeHUs (U3MUECKUX SIBICHUI;
MPENICTaBIATh PE3YNbTAaThl HAONIONCHUN WM H3MEPEHUN B BUAE TaOMUI, rpadHUKOB W BBISIBIATH HA JTOU
OCHOBE JMIIMPUYECKUE 3aBUCHUMOCTH; MPHUMEHSATH IOJY4YE€HHbIE 3HAHMS ISl OOBSICHEHHUS Pa3HOOOpa3HBIX
MPUPOJHBIX SIBICHUN U MPOLIECCOB, MPUHIIMIIOB ACHCTBUS BaXKHEHIITNX TEXHUUYECKUX YCTPOMCTB, ISl pEHICHUS
(bu3MYecKuX 3a1a4;



pa3BUTHE I03HABATEIbHBIX WHTEPECOB, MHTEJUICKTYaIbHBIX M TBOPUECKUX CHOCOOHOCTEH B mpolecce
pemieHust (GU3NYECKUX 3aJad U BBIIOJHEHUS OSKCIEPUMEHTAJIbHBIX MCCIEJOBAHUHN; CIIOCOOHOCTH K
CaMOCTOSITETbHOMY MTPHOOPETEHNIO HOBBIX 3HAHUH MO (PU3KKE B COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTIMH
U UHTEpEecaMy;

- HUCIIOJIb30BAaTh KOMIBIOTEPHBIE TEXHOJOTUU IS peleHHs MHPOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
yueOHBIX 3aJay, B TOM YHUCIIe: BBIYMCICHHUE, HAllMCAaHUE MTUCEM, COYMHEHUH, TOKIIaA0B, pedepaToB, CO3/1aHUE
IIPE3EHTALMN U 1p.;

HJIaHl/IpyeMble pe3yJabTaTbl 0CBOCHUA yqeﬁﬂoro npeamerTa «Puzukan.

JINYHOCTHBIMH pe3yJbTaTaMu o0ydeHus pu3nke B 7-9 knaccax SBISIOTCA:

c(OPMHUPOBAHHOCTh I103HABATEJIbHBIX MHTEPECOB, MHTEIJIEKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH
ydaimxcs;

yOeXAE€HHOCTh B BO3MOKHOCTU IO3HAHUS NPUPOAbI, B HEOOXOAMMOCTH Pa3yMHOI'O HCIOJIb30BAHUS
JOCTHUKEHUI HAYKU U TEXHOJOTUH JJIs ajdbHEHUILEro pa3BUTUs YEJI0OBEYECKOT0 O0IIECTBA, YBaXKEHNUE K
TBOpLIAM HayKH U TEXHUKH, OTHOILIEHUE K (PU3MKE KaK 3JIeMEHTY 00Ie4eI0BEYECKON KYIbTYPBbI;
CaMOCTOSITENIbHOCTb B IPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUUYECKUX YMEHUI;

TOTOBHOCTh K BBIOOpY JKM3HEHHOTO IIyTH B COOTBETCTBMM C COOCTBEHHBIMH HHTEpPECaMU H
BO3MO>KHOCTSIMU;

MOTHUBAIMS 00pa30BaTEbHON JESTEIHLHOCTH IIKOJIBHUKOB HA OCHOBE JINYHOCTHO OPHUEHTHPOBAHHOTO
OAX0/a;

(dbopMHpOBaHUE IEHHOCTHBIX OTHOILEHUH APYT K JIPYTy, YUUTENI0, aBTOpaM OTKPBITUI 1 U300peTeHHU ],
pe3yiabTataM 00y4eHusl.

MertanpeamMeTHbIMH pe3yJbTaTaMu 00yueHUs pu3uke B 7-9 kiaccax SBISIOTCS:

OBJIaJICHUE HABBIKAMU CaMOCTOSITENIBHOIO TNPUOOPETEHMs] HOBBIX 3HAHUN, OpraHu3aluu y4eOHOM
JIeATEIIbHOCTH, TOCTAaHOBKM II€JIEH, IJIAHUPOBAHMUS, CAMOKOHTPOJS M OLEHKH pE3yJbTaTOB CBOEH
JEATEIbHOCTH, YMEHUAMHU IPEIBUIECTh BO3MOKHBIE PE3YJIbTAThl CBOMX JIEHUCTBU;

NOHMMAHUE PA3JIMYUl MeXAYy MCXOJHbIMM (akTaMuM M TUNOTE3aMU Uil HMX OOBSICHEHMS,
TEOPETUUYECKUMH MOJIEISIMU U pEaIbHbIMH OOBEKTaMH, OBJIAJICHHUE YHHBEPCATbHBIMU Y4EOHBIMU
JeMCTBUAMU Ha TpUMepax THUIOTe3 JUIsl OOBSICHEHUS HU3BECTHBIX (DAaKTOB M HKCIEPUMEHTAIbHOM
IIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pad0TKU TEOPETUUECKUX MOJIENEH MPOLIECCOB UITU SIBJICHMUIA;
dbopMHpoBaHHE YMEHUH BOCIPUHUMATh, epepadbaThIBaTh U MPEAbSBIAT HHOOPMAIHIO B CIIOBECHOI],
00pa3HOH, CUMBOJIMUYECKON (hopMax, aHAIM3UPOBATh U MepepadaThiBaTh MOTYYEHHYIO HHPOPMALIUIO B
COOTBETCTBUM C IOCTABJICHHBIMH 33/1a4aMU, BBIIEISATH OCHOBHOE COAEPKAHME MPOYUTAHHOTO TEKCTA,
HAaxOJHUTh B HEM OTBETHI Ha [IOCTABJICHHBIE BOIIPOCHI U U3J1ararh €ro;

IpHUOOPETEHUE OIBITa CAMOCTOSITEIBHOIO MTOMCKA, aHAIN3a U 0TO0pa MH(GOPMALIUU C HCIIOJIb30BaHUEM
Pa3IMYHBIX MCTOYHMKOB M HOBBIX HMH(OPMALMOHHBIX TEXHOJOTMH Ui PELIeHHs MO3HaBaTEIbHbIX
3ajad4;

pa3sBUTHE MOHOJOTMYECKOW M TUAIOTHYECKOM peuM, YMEHHUsS BBIPaXKaTh CBOM MBICIU U CIIOCOOHOCTH
BBICIYIIMBATh COOECEAHMKA, MIOHMMATh €r0 TOYKY 3pEHHs, MPU3HaBaTh MPABO JAPYroro yejoBeKa Ha
WHOE MHEHUE;

OCBOCHHME IIPUEMOB JCUCTBUN B HECTAHAAPTHBIX CUTYalUSAX, OBJIAJCHUE YBPUCTUYECKUMU METOAAMH
peleHus npooiuem;

dbopMupoBaHue yMeHMH paboTaThb B TPYIIE C BBHIMNOJIHEHHEM pPa3IMYHbIX COLMAIBHBIX pOJIEH,
MPEJICTaBIISITh U OTCTaUBaTh CBOM B3IVIAIBI U YOEXKIECHHUS, BECTH IUCKYCCHIO.

IIpenmeTHbIMHu pe3yJbTaTamMu 00yueHus pusuke B 7-9 Ki1accax sBJISIOTCH:

dbopMHUpOBaHKWE TPEICTABICHUNM O 3aKOHOMEPHOW CBSI3M M TO03HABAEMOCTU SIBJICHUN TPHUPOIBI, 00
O0OBEKTUBHOCTH HAy4YHOTO 3HAHUS; O CUCTEeMooOpasyiomieil ponu GU3MKW A Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTMM; HAyYHOTO MHUPOBO33PEHHMs KaK pe3yibTaTa MU3y4deHUs
OCHOB CTPOECHHS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (PM3UKH;



® 3HaHUS O NPUPOAC BAKHEHIIUX (U3UYECKUX SBICHUN OKPYKAIOIIEr0 MUpAa U MOHHUMAaHUE CMBICIA
(U3MYECKUX 3aKOHOB, PACKPBIBAIOLINX CBS3b U3YUCHHbIX SIBJICHUI;

e (opMupoBaHHE IEPBOHAYAIBHBIX NPEACTABICHUNA O (PU3MYECKOW CYIIHOCTH SBICHHNA MPHUPOIBI
(MEXaHMYECKUX, TEIJIOBBIX, IEKTPOMArHUTHBIX U KBAHTOBBIX), BUJAaX MaTepuu (BELIECTBO U IOJE),
JIBIDKEHUHM KaK Ccroco0e CyLIeCTBOBAaHMS MaTepUH; YCBOEHHE OCHOBHBIX HJEH MEXaHUKH, aTOMHO-
MOJICKYJISIPHOTO YYEHHUSI O CTPOSHHH BEIECTBA, DJIEMEHTOB JIEKTPOJAMHAMHUKH M KBAaHTOBOU (PH3HKH;
OBJIa/ICHUE MTOHATUHHBIM allapaToM U CUMBOJIMUYECKUM SA3BIKOM (PU3HKH;

e yMEHHMS II0JIb30BATbCSl METOJAMM HAyYyHOTO MCCIIEJOBAHMS SIBICHUM IPUPOABI, IPOBOAUTH
HaOJIOIeHUs, TUIAHMPOBATh W BBINOJHATH JKCIHEPUMEHTHI, 00pabaThIBaTh pPE3yNIbTaThl W3MEPEHUH,
NPEACTaBIATh PE3yabTaThl M3MEPEHUH C IMOMOIIBIO Tabiaul, rpadukoB U ¢(opmys, oOHApYKHUBATh
3aBHCUMOCTH MEXIy (U3MYECKMMH BEIWYMHAMH, OOBSICHATH IOJYYEHHBIC PE3YNbTaThl M JAEJaThb
BBIBO/IbI, OLICHUBATh I'PAHULIBI IOTPEIIHOCTEN Pe3yIbTaTOB U3MEPEHHUI;

e yMEHUS NPUMEHSITH TEOPETUYECKHE 3HAHUS MO (U3MKE Ha MPaKTHKe, pemarb (Gpu3ndeckue 3a1aund Ha
IPUMEHEHNE NOJyYEHHBIX 3HAHUM;

e YyMEHUS M HaBbIKM IPUMEHATh IOJYYEHHbIE 3HAaHUS M OOBACHEHMS IPUHLUIOB JEHCTBUS
BOXHEHIINX TEXHUYECKUX YCTPOWCTB, (pabOThI) MAallMH U MEXAaHU3MOB, CPEACTB MEPEIABUKECHUS U
CBSI3M, OBITOBBIX MPUOOPOB, IPOMBILUIEHHBIX TEXHOJIOIMUECKUX IPOLIECCOB, PELICHUS MPAKTUUYECKUX
3ajjay  NIOBCEJAHEBHOM JKM3HHU, o0ecreyeHuss O€30IaCHOCTH CBOEHW KHM3HHM, pPallMOHAIBHOIO
IPUPOJIONOIL30BaHUSl U OXpaHbl OKPYXAIOUIEH Cpelibl; BIUSHUS TEXHUYECKUX YCTPOMCTB Ha
OKPY’KaIOLIYIO Cpeay;

® 0CO3HaHHME BO3MOKHBIX MPHYUH TEXHOTEHHBIX M SKOJIOTMYECKHX KaTacTpod.

® 0CO3HaHHE HEOOXOIUMOCTH MPUMEHEHHS IOCTHKCHUH (PU3MKH M TEXHOJOTHH ISl PalrOHAIBLHOTO
IPUPOONOIb30BAHNUS;

® OBJIaJICHHE OCHOBaMHU 0€30MaCHOI0 UCIOJIb30BAaHUS €CTECTBEHHBIX U UCKYCCTBEHHBIX 3JIEKTPUUECKUX U
MarHUTHBIX TIOJIEH, 3JEKTPOMAarHUTHBIX W 3BYKOBBIX BOJIH, E€CTECTBEHHBIX M HCKYCCTBEHHBIX
MOHU3UPYIOIIUX W3IYy4eHUH BO M30€KaHUE UX BPEAHOTO BO3ACHUCTBUS HA OKPYXKAIOLIYIO Cpely U
OpraHM3M 4YeJIOBEKa;

e (opMmupoBaHue YOSKIEHHMS B 3aKOHOMEPHOM CBS3M M TII03HABAaEMOCTH SIBJICHUH MNPHUPOIBI, B
00BEKTUBHOCTH HAYYHOT'O 3HaHMS, B BBICOKOM IIEGHHOCTH HAyKH B pa3BUTHH MaTepUaIbHOM U JyXOBHON
KYJIbTYPBI JIFOEH;

® Da3BUTHE TEOPETUYECKOIO MBIIUICHUS Ha OCHOBE (DOPMUPOBAHUS YMEHHH yCTaHaBIMBaTh (DAKTHI,
pasnnyaTth TNPUYMHBI U CIEJICTBHUS, CTPOUTh MOJEIM U BBLABUIaTb THUIIOTE3bI, OTBICKUBATh U
(bopMyIUpOBaTh JOKA3aTEIbCTBA BbIIBUHYTHIX TUIIOTE3, BBIBOJUTH U3 IKCIEPUMEHTAIbHBIX (aKTOB U
TEOPETUYECKUX MojeNel pu3nyeckre 3aKoHBI;

® pa3BUTHE YMEHUS IJIAHUPOBAThH B MMOBCEJIHEBHOM KU3HU CBOU JIEUCTBUS C IPUMEHEHHUEM MOJTYYEHHbIX
3HaHUU 3aKOHOB MEXAaHMKH, AJIEKTPOJAWHAMUKH, TEPMOJMHAMUKHM M TEIUIOBBIX SIBJICHHUI C ILEJbIO
cOepexeHHs 3710POBbSI;

e (QopmupoBaHue MpeICTaBICHUH O HepallMOHAIbLHOM HCIIOJIb30BAaHUU MPUPOIHBIX PECYPCOB U dHEPTHUH,
3arpsiI3HEHUH OKPY>KalolIell cpeibl Kak CIe/ICTBUE HECOBEPIIEHCTBA MAllIMH U MEXaHU3MOB.

¢ KOMMYHHUKAaTHMBHBIE YMEHUSA: IOKJIAIbIBATh O pE3yJlbTaTax CBOErO HCCJIENOBAaHUSA, y4acTBOBATh B
JUCKYCCHH, KPaTKO ¥ TOYHO OTBEYATh Ha BOIIPOCHI, UCIIOIb30BaTh CIIPABOYHYIO JIUTEPATYPy U APYrHe
MCTOYHUKU MH(OpMALIUK.

BbINYCKHUK HAYYUTCS:
coOmofaTh mpaBwia O€30MaCHOCTH W OXpaHbl Tpyda Mpu paboTe ¢ yuyeOHbIM U J1aOOpPaTOPHBIM
000pyIOBaHUEM;
MMOHUMATh CMBICI OCHOBHBIX (PM3MYECKHX TEPMUHOB: (pu3mueckoe Tesno, Guznyeckoe siBjieHue, hrusndeckas
BEJIMYMHA, €IMHULIBI U3MEPEHUS;
pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIMTh IPU MOMOIIU (PU3MUECKUX METOOB; aHAIU3UPOBAThH
OTJeNbHBIC 3TAIbl IPOBEICHHS UCCIIEI0BAHUI U UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUI U OIIBITOB;



CTAaBUTH OTIBITHI 0 UCCIIEIOBAHUIO (PU3UUECKUX SBICHUH UM (PU3UYECKUX CBOMCTB Tel 0€3 MCIOIb30BAHUS
OPSMBIX M3MEpPEHMH; MpU 3TOM (QOPMYJIHMpOBaTh IpobieMy/3ajady ydeOHOro SKCIEpUMEHTa; coOupaTthb
YCTAHOBKY U3 MPEIOKEHHOTO 000PYAOBaHUS; IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJBI.

ITpumeuanue. Ilpu mnpoBeneHHM ucciaenoBaHUs (U3NYECKUX SBICHUM H3MEpUTENIbHbIE IMPUOOPEI
MCTIOJB3YIOTCS JIMIIb KaK JaTYUKU U3MEepeHHs (PU3MUecKrX BEIMYMH. 3aMCH TOKa3aHUN IPSAMBIX H3MEPEHHI B
3TOM cily4dae He TpeOyercs.

MOHUMATh POJIb SKCIIEPUMEHTA B OJTYYCHUN HAYYHOU HH(POpMAIIHH;

IIPOBOJIUTH MpsIMblE M3MEpeHHs] (PU3MUECKUX BEIMYUH: BPEMs, paccTOsHHE, Macca Tejla, 00beM, CuIa,
TemIeparypa, arMocpepHoe JaBiIeHHE, BIAXHOCTh BO3/yXa, HANpsHKEHUE, CHIIa TOKA, PAaIHallMOHHBINA (OH (C
UCIOJIb30BAHUEM JI03UMETpa); MPH 3TOM BBIOMPATh ONTHUMANBHBIM CIIOCOO HM3MEpPEHHs] M HCIIOJIb30BaTh
IIPOCTEUIINE METOABI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM.

ITpumeuanue. JIro6ast yueOHas mporpaMma J0JKHA 00ecredrBaTh OBJIAJICHUE MPSIMBIMU U3MEPEHUSMHU BCEX
MEPEUYHCICHHBIX (PU3NUECKUX BETHYHH.

IIPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTEH (PM3NYECKUX BEJIMYMH C HMCIOJIb30BAaHUEM HPSMBIX H3MEPEHMIA:
IIpY 3TOM KOHCTPYHUPOBaTh YCTaHOBKY, (PMKCHpPOBATh PE3yNbTAThl MOJIYYEHHOW 3aBUCHUMOCTH (U3HYECKUX
BEJIMYMH B BUJIE TaOJIUI U TpaUKOB, AeIaTh BEIBOBI 0 Pe3yJbTaTaM UCCIIEI0BaHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpEHUs (M3MYECKHX BEIUYMH: IPH BBINOJHEHUH W3MEPEHH COOHMpaTh
OKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIENysl NPEUIOKEHHOW HHCTPYKLUHU, BBIUUCIATH 3HAUYEHUE BEJIMYMHBI U
aHAJIM3UPOBATH MOJTYYEHHbIE PE3YNbTAThI C YUETOM 3a/1aHHON TOYHOCTH U3MEPEHUI;

aHAJIM3MPOBaTh CHUTyallUd IPAaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa, Yy3HaBaTb B HUX IPOSBICHHE
U3YYECHHBIX (PU3NYECKUX SBJICHUW MM 3aKOHOMEPHOCTEW M NPUMEHATh HMEIOLIMECs 3HAaHUA M UX
OOBSCHEHHS;

MOHUMAaTh MPUHIUIBI JEHCTBUSI MAallWH, MPHOOPOB U TEXHUYECKHX YCTPOWCTB, YCIOBUS MX 0€301acHOTO
HCII0JIb30BAaHNUs B TIOBCEIHEBHOM )KU3HH;

WCTIONb30BaTh TPH BBIMONHEHUHM Y4YeOHBIX 337ad HAyYHO-TIOMYJSPHYIO JHTEpAaTypy O (U3HUYECKUX SBICHUSX,
CIIPaBOYHBIC MATCpHUaJIbl, pECYPChI I/IHTepHeT.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYHUTHCH:

OCO3HaBaTh LIEHHOCTb HAyYHBIX MCCIIEJJOBAaHUM, pOJIb (U3MKK B PACHIMPEHUU MPEJICTaBICHUN 00
OKPY>KaIOILIEM MUDE U €€ BKJIAJ B YJIyUIIEHUE KaueCTBA KU3HU;

UCIOJIb30BaTh IMPHUEMBl TMOCTPOCHUS (U3MUECKUX MOjeNeil, moucka U (GOpMYyIUPOBKH JOKa3aTeNIbCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETUUYECKUX BHIBOJOB HA OCHOBE SMIUPUYECKH YCTAaHOBJIEHHBIX (PaKTOB;

CpaBHMBATh TOUHOCTb U3MEPEHUs (PU3UUECKUX BEJIUYUH M0 BEIMUYNHE UX OTHOCUTENIbHOM MOTPEIHOCTH MpU
IIPOBEJEHUH NPSIMBIX U3MEPEHMUI;

CaMOCTOSITEIbHO IPOBOAMTH KOCBEHHBbIE H3MEpPEHUsT M HCCIEAOBAaHUA (U3NYECKUX BEIMYUH C
HCMOJIb30BAHUEM PA3UYHBIX COCOOOB M3MEpeHUs! (PU3NYECKUX BEITMYMH, BBIOMPATh CPEICTBA MU3MEPEHMS C
y4eToM HEO0OXOAMMON TOYHOCTH H3MEPEHUN, OOOCHOBBIBaTH BHIOOp croco0a H3MEpEeHHs, aJeKBAaTHOTO
IIOCTABJIEHHOW 3a/1aye, IPOBOAUTH OLIEHKY JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJILTATOB;

BOCIPUHUMATh MHQOpPMAILHIO (PU3MUECKOTrO COAEpKaHUS B HAyYHO-TIONMYJSPHOU JIMTEpAType U CPEICTBaX
MaccoBOW MH(OpMaIUK, KPUTHUECKH OLIEHWBATh MOJYYEHHYI0O MH(POPMALMIO, aHAIM3UPYS €€ COJepXKaHHue U
JaHHbIE 00 UCTOYHHUKE HHPOPMAIIHH;

co3/laBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIEHHS O (U3MUECKUX SBJICHHSIX Ha OCHOBE
HECKOJIbKUX MCTOYHHUKOB MH(OpPMALIUU, COMIPOBOXK/ATh BBICTYIUICHHE MpPEe3eHTAIel, yUuThIBasi 0OCOOEHHOCTH
ayJIUTOPUH CBEPCTHUKOB.

MexaHu4eckue siBJICHUA
BeinycKHUK Hay4uTCSH:

pacrio3HaBaTh MEXaHHUUYECKUE SBJICHHUS M OOBSICHATH Ha OCHOBE MMEIOIIMXCS 3HAHWHA OCHOBHBIE CBOWCTBA
WIM YCJIOBUSA TPOTEKAHUS ATUX SBJICHUI: PaBHOMEPHOE W HEPaBHOMEPHOE [BUKEHHE, PAaBHOMEpPHOE H
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE JBWXEHHE, OTHOCHTEIBHOCTh MEXaHMUYECKOTO JIBUXKEHHS, CBOOOJHOE
MaJcCHUE TeJl, PABHOMEPHOE [BIKEHHUE II0 OKDPY)KHOCTH, HWHEpPLUS, B3aMMOJICHCTBHE TEJ, PEAKTUBHOE
IBIDKEHHE, Tepeaayda JaBlIeHHs TBEPABIME TeJIaMH, KHUJIKOCTAMHU U ra3aMu, aTMOC(HEpHOE aBJICHUE, IIaBaHHUE
TeJI, PAaBHOBECHE TBEPABIX TEJI, UMEIOIUX 3aKPEIUICHHYIO OCh BPAILCHUs, KOJIeOATEIbHOE JBUKEHUE, PE30HAHC,
BOJIHOBOE JIBUJKEHHUE (3BYK);



OIMCHIBATh M3y4YCHHBIC CBOWCTBA TEJI U MEXAHWYECKUE SBJICHUS, HCIIONB3Ys (PU3MUYECKHE BETMYUHBI: ITYTh,
IepeMelleHle, CKOPOCTh, YCKOpPEHHE, NMepuoj oOpallleHus, Macca Tela, IJIOTHOCTh BELIeCcTBa, cuia (cuia
TSYKECTH, CUJIa YIPYTrOCTH, CHUJIa TPEHUs), AABJICHUE, UMIIYJIbC TeJla, KHHETUYECKAsl SHEPrusi, NOTEHLUAIbHAS
SHEpIrus, MexaHuueckas pabora, MexaHndeckas MomHocTh, KITJ[ mpu coBepriieHnu paboThl ¢ UCIOJIB30BaHUEM
MIPOCTOTO MEXaHM3Ma, CHJIa TPEHHUS, aMIUIUTY1a, IIEPHO U YacToTa KoJeOaHUH, JJTMHA BOJIHBI U CKOPOCTH €€
pacrpoCTpaHEHUs; NIPU ONMHUCAHUM IMPABUIBHO TPAKTOBATh (U3MYECKUN CMBICJ HCIOJIb3YEMBbIX BEIUYMH, MX
0003HAYECHHS U €IWHUIIBI U3MEPEHHsI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PH3UUECKYIO BEITHYUHY C
JAPYTUMH BEIMYUHAMMU, BBIYUCIIATH 3HAUCHUE (PU3NUECKOM BETMUUHBL;

aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHMUYECKHE SIBICHUS U MPOIECCHI, UCIOIb3YS (PU3UUYECKHIE 3aKOHBI: 3aKOH
COXPAaHEHMs HHEPIUH, 3aKOH BCEMHMPHOI'O TATOTEHHUS, MPHHLUI CYNEPHO3MLMU CHI (HaXOXICHHE
paBHozelcTBytomen cuibl), I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHHs MMITyJbCa, 3aKOH ['yka, 3aKOH
ITackains, 3akoH ApxuMeza; MpU 3TOM pa3iuyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M €r0 MaTeMaTHYECKOe
BBIPa)KCHUE;

pa3nuyaTh OCHOBHBIE NPU3HAKU M3YUYEHHBIX (U3MUECKUX MOJEJICH: MaTepualbHas TOYKA, MHEpIHabHas
CUCTEMA OTCUETA;

pelmiaTth 3aJa4yM, HCHOJb3yd (PU3MUECKUEe 3aKOHbI (3aKOH COXPAHEHUs DSHEPruu, 3aKOH BCEMHUPHOIO
TAroTeHus1, npuHuun cyneprnosunuu cui, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUS MMILYJIbCA, 3aKOH
I'yka, 3akoH Ilackans, 3akoH Apxumena) U GopMyJibl, CBA3bIBAIOLINE (PU3NUECKUE BEIUYUHBI (IIyTh, CKOPOCTb,
YCKOpEHHE, Macca Tejla, IJIOTHOCTh BEIIECTBA, CHIIA, JABIICHUE, HMMITYJIbC Telld, KUHETUYECKas JHEPrus,
NOTEHIMaJIbHAsl SHEPIUs, MEXaHu4yeckas padora, MexaHnudeckas mMouiHoctb, KIIJ[ npocroro Mexanusma, cuia
TPEHHUSI CKOJBKEHUS, KOXPPUIMEHT TPEeHUs, aMIUIMTY[A, MEPUOJ M 4YacToTa KoJeOaHW, IJIMHA BOJHBI H
CKOpOCTh €€ PacIpOCTPaHEHHUs1): Ha OCHOBE aHAJIM3a yCJIOBUS 33Jaul 3alMChIBaTh KPAaTKOE YCIOBHE, BBIIEIATh
¢usnveckne BEIMYMHBI, 3aKOHBI U (OPMYJBI, HEOOXOIUMBIC IJISi €€ PEHICHUs, HPOBOJUTH pacueThl MU
OLIEHUBATh PEATILHOCTH MOJYYEHHOI'0 3HaUeHUs (PU3HMUECKON BEITUYHHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTD HAYYUThCSH:

UCIOJIb30BATh 3HAHUS O MEXaHUYECKUX SIBJICHUSAX B IOBCEIHEBHON JKU3HU Il 0OecreueHus: 6e30MacHOCTH
npu oOpalleHnH ¢ NpuOopaMu U TEXHUYECKUMHU YCTPONCTBAMH, JJISl COXPAHEHHUS 3/I0pOBbS U COOJNIOAECHUS
HOPM DKOJIOTMYECKOIO TIIOBEACHHMS B OKPYXKAWOIIEW CpeAe; MPUBOAUTH IIPUMEPBHl IMPAKTHYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUH O MEXaHMUYECKHUX SBJICHMSIX U (U3NYECKUX 3aKOHAX; HpPHUMEpPHI
UCMOJIb30BaHUS BO300HOBJISIEMBIX HMCTOYHUKOB SHEPrUM; SKOJIOTMYECKMX TIOCIEACTBUN HCCIeIOBaHUSA
KOCMHMYECKOTO MPOCTPAHCTB;

pa3nuyaTth TIpaHUIBl NPUMEHUMOCTH  (U3MYECKUX  3aKOHOB, IIOHUMAaTh BCEOOIIMH  XapakTep
(yH1TaMEHTaJIbHBIX 3aKOHOB (3aKOH COXPaHEHUs MEXaHUYECKOW SHEPTUH, 3aKOH COXPAaHEHUS! UMITYJIbCa, 3aKOH
BCEMHPHOTO TATOTEHHUS) U OTPAHUYEHHOCTh MCIIOJIb30BaHMsI YACTHBIX 3aKOHOB (3aKkoH ['yka, Apxumena u ap.);

HaXOJUTh aJIEKBaTHYIO IPEJIOKEHHOHN 3a7ade (PU3MUECKyI0 MOJeNb, pa3peliaTs NpolieMy Kak Ha OCHOBE
MMEIOIIMXCA 3HAHUM 110 MEXaHUKE C HCIIOJIb30BAaHMEM MAaTeMaTHYECKOIO ammapara, Tak U IpU IOMOIIU
METOJIOB OLICHKH.

TenyioBble SIBJCHUSA
BbInyCKHUK Hay4uTCH:

paCHO3HaBaTI) TCIIJIOBBIC ABJICHUS U O6’L$ICH$ITI) Ha 6336 NMCHOIIIUXCSA 3H3HI/II>1 OCHOBHBIC CBOI\/'ICTBa NIIn
YCIOBUA TPOTCKAHUA 3THUX SIBIICHUU: ,[[I/I(b(l)y3l/lﬂ, N3MCHCHUC 061,eMa TCJI MPU HArpCBaHUUN (OXJ'Ia)K)leHI/II/I),
6OJ'IBH_I35I CXKUMAEMOCTh TIa30B, Majlagd CKHMACMOCTb }KH)IKOCTeﬁ 58 TBepI[I)IX TCJI; TCIIJIOBOEC paBHOBeCI/Ie,
HUCMAapCHUEC, KOHACHCAIWS, TIJIABJICHUC, KPUCTAJUIN3alluA, KUIICHUC, BJIAXKHOCTL BO3yXad, Pa3JIMYHBIC CHOCO6BI
Tennonepe)latm (TeHHOHpOBOJIHOCTB, KOHBEKIIMI, I/ISHY‘ICHI/Ie), aneFaTHI)Ie COCTOsSHHA BC€HICCTBA, ITOTJIOICHUE
OHEPTUU NpHU UCHAPCHUH KUIAKOCTH U BBIACIICHUC CC IPU KOHACHCAIWH I1apa, 3aBUCHUMOCTb TCEMIICPATYpPhbI
KUIICHUS OT AABJICHUS,

OIMUCBIBATh U3YUCHHBIC CBOICTBA TEJ U TEIJIOBBIE SAIBJICHUS, UCIIOJIB3YH (I)PI3PI‘ICCKI/IC BCJIIMYMHLBI. KOJIMYCCTBO
TEIJIOTHI, BHYTPEHHSSI DJHEPTHs, TEMIeparypa, YIelbHas TEIUIOEMKOCTh BEIIECTBA, VYAEIbHAs TEIIOTa
IUTaBJICHUA, YJENIbHAs TeIIoTa MapooOpa3oBaHMA, yIENbHAs TEIUIOTa CrOpaHusl TOIUIMBA, KO3(QHuIueHT
IIOJIC3HOT' O ,HCP'ICTBPIH TCILIOBOI'O0 ABUTaTCiisA; IPHU OIMCAaHHWU IIPABUJIBHO TPAKTOBATH q)HSPI‘ICCKI/Iﬁ CMBICIT
I/ICHOJ'HJ3yeMI>IX BCINYHUH, HUX 0603HaquI/I$I U COUHUIIBI I/I3MepeHI/I$I, HaXOIUThb (bOpMy.]'H:I, CBS3BIBAIOIIIHC
JTaHHYIO (U3UYECKYIO BETUUMHY C APYTUMU BETUYUHAMU, BEIYUCIATH 3HAYCHUE (PU3MUECKON BEJTMYUHBI;



aHAIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIC SIBJICHUSI U MPOLIECCHI, UCTIOIb3Ysl OCHOBHBIE MOJIOKEHUSI aTOMHO-
MOJIEKYJIIPHOTO YYE€HHS O CTPOCHHMH BEIIECTBA U 3aKOH COXPAaHEHHUSI SHEPIUH;

pa3nuyaTh OCHOBHBIC IPU3HAKU M3YyYEHHBIX (PH3UUYECKUX MOJIETICH CTPOSHUS Ta30B, JKUIKOCTEH U TBEPIBIX
Te;

MPUBOJIUTH TIPUMEPHI IPAKTHYECKOTO MCIIOIH30BAHUS (PU3NICCKIX 3HAHUN O TEIUIOBHIX SBICHUSX;

pelaTth 3a/1a4M, UCIOIb3ys 3aKOH COXPAHEHUs SHEPTUU B TEIUIOBBIX Ipoleccax U popMyJibl, CBA3bIBAIOIINE
¢du3nyecKkrue BeNWUYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIepaTypa, yAelIbHas TEIUIOEMKOCTh BEIECTBA, yICIbHAS
TEIUIOTa IUIABJICHMS, yJelbHas TEIUIOTa MapooOpa3oBaHus, YyAelbHas TEIUIOTa CrOpaHus TOILIUBA,
KO3 (HUIIMEHT TOJIE3HOTO JCUCTBUS TEIJIOBOTO JBUTATENS): HA OCHOBE aHAIM3a YCJIOBHUS 3a/1ayMl 3allMChIBAThH
KpaTKOE YCJIOBUE, BBIICIATh (PU3NUYECKHE BEITUYHHBI, 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE IJI1 €€ pPEelICHHUS,
MIPOBOMTH PaCUeThl U OIICHUBATH PEAIbHOCTh IMOJIYYCHHOTO 3HAYCHUS (PU3NUECKON BETMUNHBI.

BbInyCKHUK MOJTYyYHT BO3MOKHOCTD HAYYUThCSH:

MCIIOJIb30BaTh 3HAHUS O TEIUJIOBHIX SBJICHUSIX B MIOBCEIHEBHOM XKM3HU JUIsl 0OecrieueHust OE30IMacCHOCTH TIPH
oOpalleHuu ¢ NpudopaMu M TEXHUYECKUMHU YCTPOMCTBAMM, JIJIsi COXPAHEHHs 30POBBS U COOIIIOJICHUS HOPM
9KOJIOTUYECKOTO TIOBEACHHUS B OKPYXAIOWIEH Cpelie; MPUBOJIUTH MPUMEPHl AKOJOTUYECKUX IOCIEACTBHUI
paboThl ABUTATENICH BHYTPEHHETO CrOPaHUs, TEIUIOBBIX U THIPOIIEKTPOCTAHIINN;

pa3nuyaTth TPAHULBl TPUMEHUMOCTH  (U3MYECKUX  3aKOHOB, IIOHUMAaTh BCEOONIMI  XapakTep
(byHIaMEHTAIbHBIX (PU3MYECKHX 3aKOHOB (3aKOH COXpaHEHHUS DHHEPrMH B TEIJIOBBIX Mpoleccax) u
OTPaHUYCHHOCTh MCIIOJIB30BAHMS YaCTHHIX 3aKOHOB;

HAXOJUTh aJIEKBATHYIO MPEIOKEHHON 3aaue (PU3MUeCKy0 MOJIesb, pa3pemiaTs mpodieMy Kak Ha OCHOBE
MMEIOIINXCA 3HAHMM O TEIUIOBBIX SIBJICHHUSX C HCIOJIb30BAHMEM MAaTEMaTHYeCKOro ammapara, Tak U IpHu
IIOMOILIA METOJOB OLIEHKH.

3ﬂeKTqueCKHe U MAaroHumTHbIC ABJICHUA
BbInyCKHUK HAYYHTCS:

pacrmo3HaBaTh JJIEKTPOMATHUTHBIC SBIEHUS U OOBSICHITH HAa OCHOBE HMEIOIUXCS 3HAHUN OCHOBHBIC
CBOMCTBA WJM YCJIOBUS TMPOTEKAHMUS OSTUX SBJIEHUMN: DIEKTpU3alUs Tel, B3aUMOJEUCTBUE 3apsiOB,
AJIEKTPUUYECKUI TOK M €ro JeWcTBUS (TEIUIOBOE, XMMHUYECKOE, MAarHWTHOE), B3aMMOJEMCTBHE MarHUTOB,
AJIEKTPOMArHUTHAS WHIYKIHWS, JNEHCTBUE MArHUTHOTO IIOJII Ha IMPOBOJHUK C TOKOM M Ha JABIKYIIYIOCS
3apsSOHKEHHYIO YaCTHUILy, IeWCTBHE DIEKTPUUECKOTO MO Ha 3apsDKEHHYIO YacTHILY, AJIEKTPOMArHUTHBIE BOJIHBI,
MPSIMOJIMHEIHOE PAaCIIPpOCTPaHEHHE CBETA, OTPAYKEHUE U MPETIOMIIEHHE CBETA, IUCIIEPCHsI CBETA.

COCTaBJISITh CXEMBbI SJIEKTPHUECKUX IIeTeH ¢ MocIeq0BaTeIbHbIM U apauIeTbHBIM COSIMHEHHUEM IIIEMEHTOB,
pasnuyasi yCIIOBHbIE OOO3HAUEHUS AJIEMEHTOB DSJIEKTPUYECKMX Ieneil (MCTOUYHUK TOKa, KIIOY, PE3UCTOp,
peocTaT, T1aMIo4YKa, aMIepMeTp, BOIbTMET)).

HCIOJIb30BaTh ONTHUYECKUE CXEMBbI JUIsl MOCTPOEHUS M300pakeHHWH B IUIOCKOM 3€pKaie U coOuparoiien
JIMH3E.

OIMCHIBATh W3YYEHHBIE CBOMCTBA TEN W AJIEKTPOMArHUTHBIE SBJICHUS, UCIOIB3YS (PU3NIECCKHE BEITHUUHBI:
AJIEKTPUUECKUI 3apsjl, CHJla TOKA, JJIEKTPHUECKOE HAIpsDKEHHE, SJIEKTPUYECKOe COMpPOTHBIIEHHUE, YAEIbHOE
COMPOTHBIIEHUE BEIIECTBa, paboTa AIEKTPUYECKOTO IIOJI, MOIIHOCTh TOKa, (OKYCHOE paccTosHuE H
ONITUYECKAsl CHJIA JIMH3BI, CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JUTMHA BOJHBI M YacTOTa CBETA; MPU OMHCAHUU
BEPHO TPAKTOBATh (PM3MUYECKUI CMBICT WCIOJIB3yEeMBIX BEIMYMH, UX OOO3HAYCHHS W CIUHHIIBI M3MEpPEHUS,
HaXOJUTh (POPMYJIBI, CBSA3BIBAIOIIUE NaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHU BETHUYNHAMHU.

aHAJIM3UPOBATh CBOMCTBA TeJ, SJIEKTPOMArHUTHbBIE SIBJICHUS M MPOLECCHI, UCIOIb3Ys (U3NUECKHE 3aKOHBDI:
3aKOH COXpAaHEHUs JJIEKTPUUECKOro 3apsja, 3akoH Oma Juig yyacTka uenw, 3akoH Jxoyns-JleHna, 3akoH
MPSIMOJIMHEHHOTO pachpOCTpaHEHHUsS] CBETa, 3aKOH OTPAXEHMsI CBETA, 3aKOH IMPEIOMJIEHMSI CBETa; MPU STOM
pa3nuyaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA U €r0 MaTEMaTHUECKOE BhIpaXKEHHUE.

MIPUBOANUTE TIPUMEPHI IPAKTUIECKOTO MCIIONIb30BaHMS (PU3NUIECKIX 3HAHUN O DIIEKTPOMArHUTHBIX SBICHUSX

pemiath 3aJa4yu, UCMONb3ys (hu3uueckue 3akoHbl (3akoH Oma Juist ydacTka nenu, 3akoH Jlxoyms-JIeHua,
3aKOH MPSIMOJMHEHHOrO pPAcIpOCTpaHEHMsI CBETA, 3aKOH OTPa)KEHUs CBETa, 3aKOH IPEIOMIICHHS CBETa) U
(dopMmyIbl, cBsI3bIBAIONINE (PU3MUECKUE BETMYMHBI (CHJIAa TOKA, 3JEKTPUUYECKOE HAIpPSDKEHHE, AIIEKTPHUUYECKOE
COINPOTHUBIICHUE, YAEIbHOE CONPOTUBJICHHE BEIIECTBA, paboTa 3JIEKTPUUYECKOrO IO, MOIIHOCTh TOKa,
(OKyCHOE pAacCTOSHUE W ONTHYECKas CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI H
gyacToTa cBeTa, (OPMYJIbl pacuyera AIEKTPUUECKOro COMPOTUBIICHUS MPH MOCIEI0BATEIbHOM U MapaieIbHOM



COCANHCHHUHU HpOBOIIHI/IKOB)I Ha OCHOBC aHalin3a YCJIOBHA 3a/laud 3allUChIBATH KPATKOC YCIIOBHUC, BLIACIIATH
¢dbu3nuecKkue BETUYMHBI, 3aKOHbI U (OPMYIJbI, HEOOXOJUMBbIE AJisi €€ pElICHUS, MPOBOJUTH pacueThl U
OLCHUBATH PCAJIbHOCTDH MMOJTYYCHHOI'O 3HAYCHHA (1)I/ISI/I‘IGCKOI>'I BCIIMYHNHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCA:

HCIIOJIL30BaTh 3HAHHUA 00 OJICKTPOMArHuTHBIX SBJICHUAX B HOBCCHHGBHOﬁ KU3HU I o0ecrieueHus
0€30MacHOCTH IpU OOpalIeHUH ¢ MPUOOpPaMH M TEXHUYECKUMHU YCTPOICTBAMHU, AJIsi COXPAHEHUS 310pOBbS U
COOJTFOZICHUST HOPM DKOJIOTHYECKOTO TIOBEACHHSI B OKPYXKAIOMIEH cpele; MPUBOIAUTH IPUMEPHI BIIASHUS
AJIEKTPOMArHUTHBIX U3TYyYSHHUH Ha )KUBbIE OPIraHU3MBbIL;

pa3nuyaTth TPaHUIBl NPUMEHUMOCTH  (U3MYECKUX  3aKOHOB, IOHMMAaTh BCEOOIIMH  XapakTep
(GbyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHMsI SJEKTPUUECKOTO 3apsiia) U OTPaHMYEHHOCTh MCIOJIb30BaHUs
YaCTHBIX 3aKOHOB (3akoH OMa JJig y4yacTka 1enu, 3akon Jxoynsa-Jlenna u ap.);

UCIIOJIb30BaTh TMPHUEMBI MOCTPOCHUS (U3MUECKUX MojeNel, moucka U (OPMYIHPOBKU JI0Ka3aTEILCTB
BBIIBUHYTBIX I'MIIOTE3 U TCOPCTHUYCCKUX BBIBOJAOB Ha OCHOBC SMIIMPHUYCCKHU YCTAHOBJICHHBIX q)aKTOB;

HAXOJUTh aJIEKBATHYIO MPEIOKEHHON 3aaue (PU3MUecKy0 MOJIesb, pa3peliaTs npodiieMy Kak Ha OCHOBE
NMCHOIIIUXCA 3HAHUNA 00 QJICKTPOMArdMTHBIX ABJICHUAX C UCIIOJB30BAHUCM MATCMATHYCCKOI'O alIiapara, Tak U
IIPH TIOMOIIU METOJOB OIICHKHU.

KBanTOBBIE SIBJICHUS
BepinyCKHUK Hay4uTCH:

pacrio3HaBaTh KBAaHTOBBIC SIBJICHUS U OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHUH OCHOBHBIE CBOMCTBA WM
YCIIOBHSI TIPOTEKAHUS ITHX SIBJICHUN: €CTECTBEHHAs U UCKYCCTBEHHAs! PaUOAKTUBHOCTS, O-, - U Y-U3ITy4CHHS,
BO3HHUKHOBEHHUE JINHENYATOI 0 CIIEKTPA U3JIy4EHUs aTOMa;

ONUCHIBATh W3YUYECHHbIC KBAaHTOBBIC SBJICHUS, MCHOJIb3Ys (U3MUECKHE BEIMYMHBI: MaccOBOE YHUCIIO,
3aps/I0BO€ 4MCJIO, MEepuoJ Iojdypacnajna, 3Heprus (OTOHOB; IpPHU ONMCAHUM IPABHIBHO TPaKTOBATh
(bU3NYEeCKUl CMBICI UCTIOJIB3YEMBIX BEIWYHH, UX 0003HAUYCHUS M €IUHHIIBI H3MEPEHHS, HAXOAUTh (HOPMYJIHI,
CBSI3bIBAIOIIME JAHHYIO (PU3MUYECKYIO BEJIWYHMHY C JIPYTMMHU BEIUYMHAMHM, BBIYMCIATH 3HaYeHUE (pusnueckoin
BEJINYUHBI;

aHAJIM3UPOBaTh KBAHTOBBIE SIBJICHUS, HUCIOJB3yd (U3NYECKHE 3aKOHBI U IOCTYJIAThl: 3aKOH COXPAaHEHMS
SHEPTHH, 3aKOH COXPAHEHHUs DJIEKTPUYECKOIO 3apsiid, 3aKOH COXPAaHEHHsI MAacCOBOT'O YHCIIA, 3aKOHOMEPHOCTH
U3IY4YEeHUs] U TIOTJIOUICHUS CBETa aTOMOM, IIPHU 3TOM pa3jivyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U €ro
MaTe€MaTHYECKOE BBIPAXKECHUE;

pasinyaTh OCHOBHBIC IIPU3HAKYU IUIAHETAPHON MOJEIIN aTOMa, HYKJIOHHOM MOJIEJIN aTOMHOTIO s1pa;

MIPUBOJAUTH IPUMEPHI MPOSBICHUS B IPUPOJE M TNPAKTUYECKOTO HCIIOIB30BAHUS PATHOAKTHUBHOCTH,
SIEPHBIX U TEPMOSICPHBIX PEAKIUi, CIIEKTPAJIBHOIO aHAJIN3A.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

UCIOJIb30BaTh MOTY4YE€HHbIE 3HAHUS B TIOBCETHEBHOM JKU3HU MPHU OOpaIlleHUuH ¢ MpUOopaMH U TEXHHYECKUMHU
yCcTpoicTBaMH (CUETUMK MOHU3UPYIOUIUX YaCTHUL, JO3UMETP), AJIsi COXPAHEHHS 3I0pPOBbS U COONIOIEHNUS HOPM
9KOJIOTUYECKOIO ITOBEJCHUS B OKPYKAIOIIEH Cpelie;

COOTHOCHTB PHEPTHIO CBSI3U ATOMHBIX JIEp € AEPEKTOM MaCChI;

[IPUBOJUTH IIPUMEPHI BIUSHUS PAAUMOAKTUBHBIX W3JIyYEHHM HA KMBBIE OPraHU3Mbl, NIOHUMAaTbh IPUHIIMII
JEUCTBHUS TO3UMETPA U PA3INYATh YCIOBHS €TI0 UCIIOJIb30BaHNS,

MOHUMATh SKOJOTMYECKHE MPOOJIEMbl, BO3HUKAIOIINE MPHU MCIOIb30BAaHUM ATOMHBIX JIEKTPOCTAHLUH, U
MyTH PeLIeHusl ATUX MPoOIIeM, IEPCIEKTUBbI UCIIOJIb30BAHUS YIIPABISEMOTO TEPMOSAIEPHOIO CUHTE3A.



Conep:xkanue yueOHoro npeamera «®@usuka» B 7-9 kiaaccax.

7 kjaacc
(68 yacoB, 2 yaca B HEJIEIIO)
YyebHO-TemaTUyecKku nnaH

B Tom

oo Tema Konunuecrtso yucne,

Yacos KOHTpO.
pabor.
®a3a 3anycka (coBmecTHOe NPOEKTUPOBaHME U NAAHUpPOBaHMe yyebHoro roga)
| ®ur3mrKa n pusnyeckne metToapl U3ydeHns NpUpoabl 4 1
da3a NOCTaHOBKU U peLleHUA CUcTeMbl yYebHbIX 3a4a4

1l lNepBOHa4YanbHble CBEAEHMA O CTPOEHUM BELLECTBA 6 1

]| B3aumopeincteune ten 20 1

v JaBneHne TBepAbIX TN, }KUAKOCTEN U ra3oB 22 1

\Y PaboTa 1 MOWHOCTb. IHEPrua 14 1

PednekcusHan ¢pasa
Vi Obobuwatouiee NOBTOPEHNE 2
Utoro 68 5

|. ®u3uka u puznveckne MeToIbl H3y4eHUsI NPUPOBLI (4 1)

[Ipenmer u mMeToabl HU3MKU. DKCIIEPUMEHTAIBHBIM METOJl M3Y4eHUs Npupoibl. M3mepenue ¢usmueckux
BenmuuuH. [lorpemrHocts u3Mepenus. OOoOmieHue pe3yabTaToB sKcnepuMmeHTa. Habmromenue mpocreimx
SIBJIGHUN W IPOLIECCOB MPUPOJBI C MOMOILIBIO OPraHOB YYBCTB (3p€HHs, ciyxa, ocsizaHus). Mcnonb3oBaHue
MPOCTEHIINX N3MEPUTENBHBIX MPUOOpoB. CxeMaTHUeCKoe U300pakeHUe ONMbITOB. MeTObI MOTyYeHHs 3HAaHUH
B ¢usuke. Pu3nKa U TEXHHUKA.

@ponmanvuan 1adbopamopunas paboma.

1.0npenenenue LeHbl AeNeHUs U3MepuTenbHoro mnpubopa. M3mepenue pusnyeckux BEIUYHUH C y4ETOM
a0COIOTHON MOTPEIIHOCTH.

I1. IlepBoHaya/ibHbIE CBeIeHUSI O CTPOEHUH BemiecTBa. (6 yacos.)

I'mnore3a o OUCKpeTHOM CTpoeHMH BemecTBa. Monekynbl. HenpepblBHOCT M XaOTUYHOCTH JABMXKEHHUS
yactull BemectBa. uddysus. bpoyHoBckoe aBmkeHue. Monenu rasa, XUAKOCTHU M TBEpJAOro Tena.
B3aumopeiicTBue uacTHl] BElEeCTBA. B3anMHOE MNpUTSHKEHHE U OTTAJIKMBAaHUE MOJEKYJd. Tpu COCTOSAHMS
BElIEeCTBA.

@Dponmanvuasn n1adopamopuasn paboma.

2.13mepeHne pa3MepoB MajbIX TeEl.

II1. BzanmoneiicTBue TeJ. (20 yac.)

Mexannueckoe nBrkeHne. PaBHomepHOoe u He paBHOMepHOe aBuxkeHue. Cxopocts. Pacuer nmytu u BpemMeHU
nerkeHus. Tpaekrtopus. IIpsamonuneiinoe nsuxkenue. B3zaummopnencrsue ten. Muepums. Macca. I1n0oTHOCTS.
N3mepenne maccel Tenma Ha Becax. Pacuer mMaccel m o6bema mo ero mioTHocTH. Cuma. Cuisl B TpHUpoje:
TATOTEHUS, TSKECTH, TPEHHUS, YIPYrocTh. 3akoH I'yka. Bec Tena. CBsi3p Mexay CHIION TSHKECTU U MaccoM Tena.
JuuamomeTtp. CiioxeHue ABYX CUJI, HAPABJICHHBIX TI0 OAHOU npsiMoi. Tpenue. Yopyras aedopmarus.
@ponmanvusvle 1a00pamopHvle padbomal.



3. W3yueHue 3aBUCUMOCTH IYTH OT BPEMEHU [BIKEHUS NPHU NPSIMOJMHEWHOM PAaBHOMEPHOM JBH)XCHUHU.
N3mepenune ckopocTu.

4. VI3mepeHure Macchl Tella Ha PhIYaXKHBIX BECAX.

5.13mepenue obbemMa Tena.

6.01peneneHye MI0THOCTH BELIECTBA TBEPAOIO BELIECTBA.

7. UccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT YAJIMHEHUS PYKUHBI MI3MepeHne xeCcTKOCTH IPYKUHBI.

8. UccnenoBanue 3aBUCUMOCTH CUJTbI TPEHHUS CKOJIBXKEHHUS OT CHJIbl HOPMAJIbHOT'O JTaBJICHUSI.

IV JlaBiienue TBepAbIX TeJl, ;KUAKOCTEN U ra3oB. (22 yac)

Hasnenue. Oneir Toppuderum. bapomerp-anepouna. ATMOChEpHOE JaBlieHHE HA PA3IMYHBIX BBICOTaX. 3aKOH
[Nackans. CrocoObl yBenuueHUs W yMeHblIeHHsl aaBieHus. JlaBnenue rasa. Bec Bozmyxa. Bosnpymnas
obomnouka. M3mepenne atmocepHoro nasieHus. Manomerpsl. [lopuiHeBo#t skuakocTHeI Hacoc. Ilepenaua
JABJICHUS] TBEPJBIMU TEJIAMH, KUJIKOCTIAMHM, razaMu. JlelicTBHE XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO.
Pacyer paBneHus JKMOKOCTM Ha JHO W creHkH cocyna. CooOmaromme cocyasl. ApxXuMmenoBa Cuia.
I'mppasnuueckuii npecc. [1naBanue Ten. [InaBanue cynos. BozayxomnnaBanue.

Dponmanvusle 1ad0pamopuvie padomul.

9. U3mepenue naBieHus TBEPAOIO Tea Ha ONOpYy.

10. Omnpezenenne BHITAIKUBAIONIEH CUIIbI, JCHCTBYIONIEH HA MOTPYKEHHOE B KUAKOCTh TEJIO.

11. BolsicHeHHE YCIOBHII TUIaBaHUs TeNa B )KUJIKOCTH.

V. Pa6ora u momiHoCTh. JHeprus. (14 yacos.)

Paborta. MomHocts. DHeprusi. Kunernueckas sHeprus. [loTeHnuanbHas sHeprust. 3aKOH COXPaHEHHS MEXaHUYeCKOH
suepruu. IIpocteie mexanusmel. KIIJ[ mexanusmoB. Peraar. PaBHoBecwe cui Ha peraare. MoMeEHT cuibl. Peruaru B
TEeXHHWKE, ObITYy W mpupojne. [IpuMeHeHHE 3aKOHA paBHOBECHs pbhluara K OJIOKy. PaBeHCTBO pabor mpw
HCII0JIb30BAaHUHU MTPOCTBIX MEXAHU3MOB. «30JI0TOE MPABUIIO» MEXAHUKHU.

@ponmanvHsle 1a00pamoprvle padomol.

12.BoisicHeHHEe YCI0BUSI PaBHOBECHUS pbluara.

13.0npenenenue KIIJ] npu nogseme Tena no HaKJIOHHOM MJIOCKOCTH.

Pe3eps-2 yaca

8 kaace
(68 wacos, 2 yaca B HE/IENIO)
VY4eOHO-TeMaTUYECKHI TIJ1aH

B Tom uuciae, |B Tom uncie,iab.
Ne n/m HaunmeHnoBanme pasgeiia Bcero yacos
KOHTP. pao. pad
da3a NOCTAHOBKH U pelIeHHs] CHCTeMbI Y4eOHbIX 32124
I TeruioBbIe ABJICHUS 12 1 3
1 3MEeHEHUE arperaTHbiX COCTOSIHUM BEIIECTBA 11 2 1
1 DJICKTPUUYCSCKUE SIBIICHUS 27 3 5
v DNIEKTPOMarHUTHBIE SIBJICHUS 7 1 2
Vv CBETOBBIC SIBJICHUS 9 2 3
PedanexcuBnas ¢aza
VI Utorosoe
O6o01atoiee MOBTOPSHHE 2 1
IIOBTOPEHUE
Hroro 68 10 14

I. TemtoBble siBenus (124acos)
TemnoBoe aBuxkenue. Tepmomerp. CBsi3b TeMIIEpaTyphl Tella CO CKOPOCTHIO ABUKEHUS €r0 MOJIEKYJI



Buyrpennsisi sHeprus. JlBa cmoco0a W3MeHEHHs] BHYTPEHHEH »Hepruu: paboTa M Teruionepenada. Bupis
temtonepenayu. TemnonpoBoaHocTh. Buael temonepenaun. Konsekuus. M3nydenne. KoauyecTBo TENIOTHI.
VYaenpHas TEIIOEMKOCTb BELIECTBA. DHEPIUsl TOIUIMBA. Y AENbHAs TEIUIOTa CrOPAaHMs. 3aKOH COXpPAHEHMs U
MIPEBPALICHUS YHEPTUU B MEXaHUYECKUX U TEIUIOBBIX MPOLECCax.

@Dponmanvusle 1a00pamopmHvle padomol.

1. UccnenoBanue U3BMEHEHUs CO BPEMEHEM TEMIIEPATYPbI OCTHIBAOLLIEH BOJIBI.

2.CpaBHEHHE KOJIMYECTB TEIUIOTHI IIPY CMEIIMBAHUU BOABl PAa3HON TEMIIEPATYPBHI.

3.13mepenue yaenbHON TEIMI0EMKOCTH TBEPAOTO Tea.

I1. U3MeHeHune arperaTHOro cocrosinus Beuecrsa(ll yacon)

ArperatHble COCTOSIHMSI BellecTBa. [InaBneHne u oTBepJeBaHUE KPUCTAJUIMUECKUX Tell. ['paduk ruiaBieHus: u
OTBEpJEBaHMA. Y IelIbHAs TeIUIOoTa IuIaBiieHus. Mcnapenue. Ilornomenre sHepruu Npyu UCIIAPEHUN KUIAKOCTH U
BbIICJICHUE €€ MpU KOHJeHcauuu mapa. Bmaxknocts Bo3ayxa. CrocoObl onpeaeneHusl BIAKHOCTH BO3AyXa.
[Tcuxpomerp. Kunenwe. YaenpHas Ttemiora mapooOpa3zoBaHusi u KoHAeHcanmuu. OObICHEHHWE H3MEHEHHMA
arperaTHbIX COCTOSIHUIN BelIeCTBa Ha OCHOBE MOJIEKYJISIPHO-KMHETHYECKHX MpeacraBieHuil. [IpeoOpasoBanue
SHEPruy B TEIUIOBBIX MamuHax. /lBurarens BHyTpeHHero cropanus. IlapoBas TypOunHa. XOJOAWIBHUK.
DKOJOTrHYeCcKHe MPoOIeMbl UCTIOIb30BAHUS TETJIOBBIX MAIIIUH.

@ponmanvuasn n1abopamopnasn paboma.

4. VI3MepeHue OTHOCUTENBHOM BIAXXHOCTU BO3/1yXa.

Il DnexkTpuueckue siByienus (27 yacon)

DnekTpuszanus Tell. DJeKTpuueckuil 3apsa. B3aumopeiicTBue 3apsnoB. J(Ba BHAA 3JEKTPUUYECKOTO 3apsja.
JIUCKPETHOCTb ~ DJEKTPUUECKOTO  3apsiia. OJEKTPOH. 3aKOH COXPaHEHHUs JJIEKTPUYECKOro  3apsja.
DnexTpuueckoe moie. dnekrpockor. Ctpoenue atoMoB. OObsICHEHHE SIEKTPUUECKUX siBiIeHUN. [IpoBoAHUKY 1
HEINPOBOJHUKH NIEKTPUUYECTBA. JIeHCTBHE IIEKTPUUYECKOTO 10JI HA AJIEKTPUUYECKUE 3apsIbl.

[TocTosiHHbIM AnekTpudeckuii Tok. McTouHMKN 31eKTpuyeckoro Toka. Hocurenu cBOOOIHBIX ANEKTPUUYECKUX
3apsA70B B MeTalllax, KUJIKOCTIX U razax. DJIeKTprueckas Lenb U ee cocTaBHble yacTu. Cuiia Toka. EnuHuIe!
cuinbl Toka. Ammnepmerp. M3mepenune cunbsl Toka. Hampspkenue. Enununsl HanpspkeHus. BonbTmerp.
N3mepenue HanpsikeHHsl. 3aBUCUMOCTD CHIIbI TOKA OT HaIPSDKEHUS.

ComnporuBnenne. Enununbel comnpotuBieHus. 3akoH Owma aiig ydacTKa »dieKTpuueckol 1enu. Pacuer
CONPOTUBIICHNUS ITPOBOJIHUKOB. Y IEJIbHOE CONPOTUBIEHUE. [[prMephl Ha pacueT CONPOTUBIIEHUS POBOJHUKOB,
cuibl TOKa W HamnpsbkeHus. Peoctatsl. IlocnegoBaTenbHOe M mapasiebHOE COEAMHEHUE IMPOBOJIHUKOB.
JIenCTBUA DIEKTPUIECKOTO TOKA

3akon [xoyns-Jlenna. PaboTa snekrpudeckoro toka. MOLIHOCTh 3JEKTPUYECKOro TOoka. EAMHUIBI paboThI
ANIEKTPUYECKOTO  TOKa,  INpUMEHsieMble  Ha  mpakTtuke.  CyeTumK  DJIEKTPUYECKOM  SHEprum.
DneKTpoHarpeBaTeNnbHble TpUOOpHl. Pacuer snekTposHepruu, MoTpedsseMoil OBITOBBIMU MPUOOPAMH.
HarpeBanue npoBOIHHUKOB JIEKTPUYECKUM TOKOM. KOJIMYECTBO TEILIOTHI, BBIAEISIEMOE IPOBOJHUKOM C TOKOM.
Jlamnia HakanuBanusi. Kopotkoe 3ambikanue. [Ipegoxpanurenu.

Dponmanvusle 1a60pamopnsvle padbomal.

5.COopKa 2JeKTpUYECKOil e U U3MEPEHUE CUJIbI TOKA B €€ PA3TUYHBIX YYaCTKaX.

6./13Mepenne HanpsHKEHUS Ha PA3IMYHbBIX YYaCTKaX JIEKTPUYECKON LIETIH.

7.PerynupoBaHue CUIIbI TOKA PEOCTATOM.

8. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA B MMPOBOJHMKE OT HAIIPSKEHUS HA €ro KOHIAX IPH MOCTOSSHHOM €ro
CONpOTUBIIEHUU. VI3MepeHre CONTpOTUBIICHNS IIPOBOJHUKA.

9.13mepenue MOITHOCTH M pabOThI TOKA B AJIEKTPUUECKOMN JTaMIIe.

I V. JaexkTpomaruutHblie siBjaenus (7 4acoB)

MaruauTtHOE nosie. MaraHuTHOE ToJIe MPSAMOro Toka. MarHUTHBIE JIMHUU. MarHuTHOE MoJie KaTyIIKA C TOKOM.
DNEeKTpOMarHuThl U UX OpuMeHeHus. [locTosiHHbIE MarHWThl. MarHUTHOE TMOJI€ TMOCTOSIHHBIX MAarHUTOB.
MarnutHOoe nosne 3emin. JleficTBUE MarHUTHOTO MOJIS HA TPOBOJHUK C TOKOM. DJIEKTPUYECKHUN IBUTaTENb.
@ponmanvHvle 1a00pamopHvle padomol.

10. COopka »IeKTpOMarHuTa U UCIIBITAHUE €TO JACHCTBUS.

11. M3yyeHue 3J1eKTpUUECKOr0 ABUTATENS MOCTOSIHHOTO TOKa (Ha MOJIEIIHN ).

V. CBeToBblIe siBjieHHsI. (9 yacoB)

Hcrounnku cBera.



[IpsMonnHEtHOE pacHpoCTpaHEeHUE, OTpPaKEHUE M TpesiomiieHHe cBeta. Jlyd. 3akoH OTpaskeHHs CBeTa.
[Tnockoe 3epkano. JIunza. Ontuueckas cuia JuH3bL. M300pakeHne naBaemoe auH30M. M3Mepenne GpokycHOro
paccrosiHus cobuparomiet 1uH3bl. OnTuyeckue npubopsl. ['11a3 u 3penune. Oukw.
Dponmanvuosle 1abopamopmHvle padomeot. .
12. ViccnenoBanne 3aBUCUMOCTH YIJla OTPa)KE€HUs OT yrJja IaJeHus CBeTa
13. VccnenoBanue 3aBUCUMOCTH YTJla PEJIOMIICHUS OT yIJia MajieHus CBeTa
14. U3mepenue GpOKyCHOTO pacCTOsSTHUS coduparomieil muH3bl. [lonydenne n3oopaxeHuii.
Pe3eps -2uac
9 kanacc
(102 yacos, 3 yaca B HEJCIIO)
Y4yeOHO-TeMATHYECKH I IJIaH

B ToM yncie Ha:
Ner/in HanmenoBanue Bcero = =
Pa3/IeNoB 1 TeM 4acoB | yorn OHTPOJIbHBIE, CAMOCTOSITENIbHBIE, Ta00pAaTOPHO-
NPaKTUYECKHE PA0OTHI, YPOKU PA3BUTHUS PEUH
3aKkoHbI 1. Jlaboparopnas pabota Nel
B3aMMO/IeHCTBHS U «HccrnenoBanue paBHOYCKOPEHHOTO
ABUKEHUS TeJl JBIDKEHUS 0€3 HaualbHOM CKOPOCTHY.
2. KontponsHas pabora Nel
«TpsamonmHeitHOEe paBHOMEPHOE U
1 39 35 PaBHOYCKOPEHHOE JIBHIKCHHUE)
3. JlaGoparopHas pabora Ne2
«HccrnenoBanue cBOOOIHOTO MAACHUS
TEI.
4. KonrtponbHas pabota Ne2 «3akoHbI
JMHAMUKH»
2 Mexanun4yeckue 1. JlabGoparopHas pabota Ne 3
KoJ1e0aHus U 2. «MccnenoBaHue 3aBUCUMOCTH MEPUOJIA U
BOJIHBI 3BYK 15 13 9acTOThI CBOOOIHBIX KOJIeOaHUM
HUTSIHOTO MasiTHUKA OT JUIMHBI HUTH.
3. KontponsHas padora Ne 3 o teme
«MexaHnueckre KojeOaHusl U BOJIHBDY
3 DJICKTPOMATHUTHOE 1. JlaGoparopHas pabota Ne4 «3yuenue
noJie SIBIICHHS DJIEKTPOMArHUTHON MHTYKIIAN)
2. 2. JlaGoparopHas pabota Ne5
«HaOiroqeHne CIIomHoro u
23 20 JIMHENYATOro CIIEKTPOB MCITYCKAHUS»
3. KontponsHas padora Ne 4 o teme
«DNEeKTPOMAarHUTHOE TOJIE.
DIIeKTpOMarHuTHBIE KOJICOAHUS U
BOJIHBD»
4 CtpoeHue aTomMa u 1. JlaGoparopnas padota Ne 6 «M3yuenue
aTOMHOIO s1Apa TPEKOB 3apsKEHHBIX YaCTHUI] 10 TOTOBBIM
19 17 dboTorpadusm».
2. KontponsHas padora Ne 5 «Ctpoenue
aToma M aTOMHOTO SiIpay.
5 O0o0aronIee 6
NMOBTOpPEHME Kypca
Hroro: 102 94 11




I. 3akoHbl B3auMoaeCcTBUSA U ABUKeHUA Tell. (39 yacoB)

Marepuanbnas touka. Tpaekrtopusa. Ckopocts. [lepemenienue. Cucrema otcyera. OnpenesaeHue KoOparuHaThI
IBUOKYIIET0 Tena. ['padukyd 3aBUCUMOCTH KUHEMATHUECKUX BEIUYHH OT BpeMEHU. lIpsmonuHeiHoe
PaBHOYCKOpEHHOE JIBH>KeHHE. CKOPOCTh paBHOYCKOPEHHOTO ABMXeHUs. [lepemenienre npu paBHOyCKOPEHHOM
nevkeHnr. OmpeseieHne KOOpIUHAThI IBIKYIIEro Ttena. I'paduku 3aBUCUMOCTH KHHEMATHYECKUX BEIMYHH
OT BpeMeHH. Y ckopeHrne. OTHOCUTENBHOCTh MEXAaHUUYECKOI0 IBUKEeHHUS. MIHepuuanpHas cucreMa OTCUeTa.
[lepBoiit 3akon Herotona. Bropoii 3axkon Hprotona. Tpermii 3akon HproTona. CBoOoaHoe majneHue 3aKoH
Bcemupnoro Tarorenus. KpuBonuneitHoe aBuxkenue /[BuxkeHne mo OKpyX HOCTH. VICKyCCTBEHHBIE CITyTHUKH
3emuu. Pakersl. WMnynbc. 3akoH coxpaHeHMs uMIyJdbca.  PeakTuBHOe nABMKEeHME. J[[BukeHue Tena
OpOILIEHHOTO BEPTUKAIBbHO BBepX. [IBMikeHHe Tena OpOIIEHHOTo MOJ YIJIOM K TOpH30HTY. J[BkeHue Tena
OpOIIIEHHOTO TOPU30HTANIBHO. Y CKOPEHHE CBOOOTHOTO MaeHUs Ha 3eMIle U IPYruX IJIaHeTax.

Dponmanvusle 1ad0pamopHvle padomal.

1. UccnenoBanne paBHOYCKOPEHHOTO ABMKCHHS 0€3 Ha4aaIbHOW CKOPOCTH.

2. UccnenoBanue cBOOOIHOTO MaIeHUs Tell

I1. Mexanuveckne koJjie0anus U BOJHbI. 3BYK. (15 4yacoB)

Mexannueckue konebanusi. Ammiuryna. [lepuoa, yactrora. CBoboaHbie kKonebanus. KonebaTenbHble CUCTEMBI.
Mastauk. 3aBUCUMOCTD MEPUO/IA U YaCTOThI HUTSHOTO MAasITHUKA OT JUIMHBI HUTH. [IpeBpaiienue sHepruu npu
Koje0aTeNbHOM [IBHKEHHH. 3aTyxarouiue KosneOaHus. BolHyXIeHHbIE KolebaHus. MeXaHUYeCKHe BOJIHBI.
Jnuna Bonubl.  [IpomonibHble W momnepeuHbie BOJHBI. CKOPOCTh paclpOCTpaHEHHUs BOJHBL. 3BYK. BbicoTa u
TeMOp 3ByKa. ' pomkocTh 3Byka/ Pacnpoctpanenue 3Byka. CkopocTh 3Byka. OTpaxkeHue 3Byka. 9xo. Pezonanc.
@ponmanvusle 1ad0pamophvle padoma.

3.UccnenoBanue 3aBUCMMOCTH MIEPHOJIA H YACTOTHI CBOOOIHBIX KOJIeOaHUI MAaTEeMAaTUYECKOTO MasiTHUKA OT €ro
JUTUHBL.

I11l. DnekTpoMarHuTHbIe siBJIeHHs. (23 yaca)

JleiicTBe MarHUTHOTO TOJIS Ha DJIEKTpUUYECKHe 3apsiabl. ['paduueckoe M300paKeHHE MarHUTHOTO TIOJIS.
Hampasnenue Toka u HampaBlieHHE €ro MarHUTHOro nojs. OGHapykeHne MarHUTHOTO TOJIS 110 €r0 JeUCTBUIO
Ha 3JeKTpuueckuil Tok. [IpaBuio yieBoit pyku. MarHuTHBIA MOTOK. DJIEKTPOMAarHUTHAsE MHAYKLUS. SIBIeHue
3JIEKTPOMArHUTHON MHAYKLIMH. [losyyeHne nepeMeHHoro 3JIeKTpUYeCKOro TOKa.

OnekTpoMaruutHoe mojie. HeomHopogHoe W HeogHOpOAHOE TMoje. B3auMoOCBsI3b ANEKTPUYECKOTO U
MarHUTHOTO TOJIeH. DIEeKTPOMarHuTHbIE  BOJIHBI. CKOpPOCTh pPacHpOCTPAHEHHUs 3JEKTPOMArHUTHBIX BOJIH.
DneKTpoABUTATEINb. DIIeKTporeHeparop. CBET — 3JIeKTpOMarHuTHasl BOJTHA.

®ponTankHas 1adopaTopHas padora.

4 VIzydenue siBJICHUS DJIEKTPOMArHUTHON UHIYKITUH.

5. HabntoieHue CIioniHoro v JMHEHYaToro CreKTPOB UCITYCKaHUS

I V. Ctpoenne atoma u aromHoro siapa (19 yacon)

PannoaktuBHOCTE. Anb(a-, 6eTTa- u ramma-u3nydeHue. OTBITHI 110 pacCeMBaHUIO anb(a-uacTtull. [InanerapHas
Mozenb atoma. AtomHoe sapo. [IpoToHHO-HEeWTpoHHAs Moaenb sapa. MeTobl HaOMIOAEHUS U perucTpauu
yacTUl. PagnoakTUBHBIE MpEBpalleHus. DKCIEpUMEHTaIbHbIE METOABL. 3apsan sapa. MaccoBoe 4MCIo siapa.
Snepubie peaknuu. Jlenenue u cunres saep. CoxpaHeHue 3apsiia 1 MaCCOBOTO YUCTIA MPH SIEPHBIX PEAKIUAX.
OTKpBITHE TPOTOHA U HEUTPOHA. SIepHBIE CHITBI. DHEPTHS CBSI3U YaCTHIL B AIpE.

Oueprus cBss3u. Jledext macc. Beijenenne sHeprun npu JEJICHUN U CUHTE3e snep. Mcnonb30BaHue SIACPHON SHEPTHUU.
Hozumertpust. Snepuslii peaktop. IIpeodpazoBanne BHyTpeHHEH sHepruum siiep B 3JIEKTPHUUECKYIO SHEPTHI0. ATOMHas
sHepreTuka. TepMmosiiepHble peakiiui. buojgoruueckoe JIecTBUE paguallyu.

OpoHTanpHas labopaTtopHas paborta.

6.13yyeHre TpeKoB 3apsKEHHBIX YACTHL 110 TOTOBBIM (hoTorpadusm.

Peseps-6 yacos



TemaTnueckoe INTAHUPOBAHUE U OCHOBHBIC BU/IbI N€ATCJIbHOCTHA

Y4aLUXcst

CrtpyKTypa TeMaTH4eCKOro IJIaHUPOBAHUS Mpe/CTaBlieHa B Ta0JIU4YHOI hopMme.

7 kaacc (68 yacos)

Haumenosanue

XapakTepuCcTHKA OCHOBHBIX BU/I0OB Y4€OHOM JeSITeJIbHOCTH YHAIIMXCS

TEM, pa3acjioB

10 CIoco0y paboTHI (UTO YMETH)

[Inanupyemsble pe3ynbTaThl
(JIMYHOCTHBIE, METAIIPEAMETHBIE,

MIPEAMETHBIC)
dusuka u [IpuBomuTh  TpuUMepsl  (U3MYECKOTO  Tema, | YMCHHE BBIJICTIATH IJ1aBHOE.
SIBJICHUS, pa3lIn4yaTh BEIIECTBO U TEJO. BrickasbiBaTh MPEMONI0KEHNUS,
busmieckue OnpenenuTth NEeHy NSJICHUS U TOTPEIITHOCTD. THIIOTE3HI.
MeTo/bl u3ydeHusi | Onpenensite 00beM JKUAKOCTH €  IOMOLIBIO BoruncnuTenbHble HABBIKH

npupoabI (4 1) MEH3YPKH. [TpoBenenue HKCIEPUMEHTA.
[Ipuobperats  ombIT  paboOTBI  C

HUCTOYHUKAMU

nHpopManuU(IHIUKIONECIUIMU,
WuTepuerom...).

HepBOHa‘{aJ'll)Hble
CBCACHHA O
CTPOCHHUH BeIlIECTBA

(6 1)

[IpuBoaAUTE MpPUMEPBI, TOKA3BIBAIOIINE CYILECT-
BOBAHHUE MOJIEKYJI; OMPEAEIISITh COCTAB MOJIEKYII;
pemiaTh  KauyeCTBEHHbIE  3aJaud  Ha  l-e
nonoxxeane MKT.

Onpenenars pa3Mep Majioro Tena.

Pemarr KkadecTBEeHHBIE 3aJlaud  Ha JaHHOE
nonokeane MKT; 1moka3pIBaTh  JBMIJKEHHE
MOJIEKYJT; SKCIIEPUMEHTAIBHO J0Ka3bIBaTh 3aBU-
CUMOCTBH CKOpOCTH MU y3un OT TeMIrepaTyphl,
OOBSACHITH, CMAuYMBaHWE W  KaMWUISPHBIC
SIBJICHUSL.

Pemenne kauecTBEHHBIX 3a/4a4.

BEISBISTE TTPUYMHHO-CIICICTBEHHBIC
CBSI3H.
Opranu3oBbIBaTh
BUJI€ TaOJINIL.
HaxomuTeh W BBIOMpATH QJITOPUTM
pelieHus 3aHUMATENbHON N
HECTaHAApPTHOM 3a/1a4uu.

CocTaBiATh OMOPHBIE KOHCTIEKTHI.

nHpopMaIuoo B




B3anmoaeiicTBue

Tea (20 u).

[IpyBonuTe  mpUMEpPbl  pPa3IWYHBIX  BUJOB
JBIDKEHUS,, MaTepHaJIbHOM TOYKH, JOKA3bIBATh
OTHOCHUTEIILHOCTb JIBUKCHHUS, yTH,
TPaeKTOPHUH.

[IpumensaTs QOpMyabl CKOPOCTH, OIUCHIBATDH
JBIDKEHUE MO TpaduKy CKOPOCTH, ONPEACISATH
CKOpOCTb 10 rpaduKky, CTpouTh Trpaduk
CKOPOCTH M JIBIXKCHHS;, MEPEBOIAUTH €IHMHHIIBI
u3Mepenus ckopoctu B CHU.

Pemrate 3a1a4un Ha 1aHHBIC POPMYIIBIL.

Pemarsb rpaduueckue 3a1aqm.
CpaBHHBaTh MAacCChI Tell
B3aUMO/CHCTBHU.

[TpuBOANTE TPUMEPHI ABMKEHHS O WHEPIHH;
peliaTh 3aa4u Mo TeMe.

OmnpenensTs IJIOTHOCTh o TabuIe;
MePEeBOUTH €NUHUIIBI III0THOCTU B CU.

Pemarp 3amaum 1 m 2 ypoBHeH Ha pacyer
IUIOTHOCTH, Macchl, o00bema; paboTaTh C
TaOJIMYHBIMU JAHHBIMHU.

PaGorate ¢ Becamu, MeH3ypKoil. IIpoBoauThH
pacueT IUJIOTHOCTH W paboraTh ¢ TaOIHIIeH
TUTOTHOCTH.

3anauu 2 U 3 ypoBHSI.

[Tonmp30BaThCs AMHAMOMETPOM.

I'papuueckun u300paxarh CHIy U HaXOJUTh
PaBHOACHCTBYIONIYIO HECKOJIBKHUX CHIL.
N300paxkaTh rpaduyecku CUIly yNpyrocTH, ee
pacCcYUTHIBATh, U3MEPSTH.

I'paduuecku n3o0pakaTh CHIIy TSDKECTH M pac-
CUUTHIBATH €€.

PaznuuaTth Maccy Tena M Bec Tela; ONpeAessTh
BEC Tela C  IOMOIIbI0  JUHAMOMETpa,
rpaduuecku n300paxkaTh Bec.

I'panynpoBaTe TpPYXHHY W HU3MEPSTH CHIIBI
JTMHAMOMETPOM.
N3o06paxats  rpaduuecku
U3MEPSTh CHITY TPEHUSI.

pu ux

CHIIy  TpeHHs,

YMeTh paboTath MO aITrOpPUTMY.
YMeTh pabotath 1o 00pasiy.
[TpoBOIUTH aHAIIU3.

YMeTh BBIIBUTaTh TUIIOTE3BI U
IIPOBOJIUTH OIIBIT 110 UX IPOBEPKE.
YMeTh CUCTEMATU3UPOBATD OIBITHHIE

JAHHBIE U JI€]1aTh BBIBOJBI.

VYMers 0000111aTh.

YMeTb NpOBOAUTH CaMOKOHTPOJIb H
B3aMMOKOHTPOJIb.

[InanupoBaTh pelIeHUE 3a1a4u.

OOBSCHATD (TMOSICHATB) X0 PEUICHUS
3aJauul.

Haxomute u  BBIOMpAThH
peleHus TEKCTOBOH 3a/1auH.

cI1oco0




JlaByieHne TBepabIX
TeJl, sJKUAKOCTeH 1
razos (22 ).

Pemarp kauecTBeHHbIE 33]]a41; SKCIIEPUMEHT IO
OTIpe/ICTICHUIO JaBJICHUS OpyCKa.
Pemarp KkauecTBEHHBIE 3aJauH;
ONBITHI HA 3aKOH [lackais.

Pemarb kauecTBeHHbBIE 3a/1a4U; IPUBOAUTH MPU-
Mepbl TPUMEHEHHUs aKBaJlaHTa W TIIYOHMHHBIX
anmnaparos.

Pematsb pacuernble 3anaun 1 u 2 ypoBHS.
[TpuBoauThH MIPUMEPBI MIPAKTUYECKOTO
MIPUMEHEHHS COOOIIAFOIINXCS COCYIOB.
[Tonb30BaTbes GapoOMETPOM-aHEPOUIOM.
Pemienue kaueCcTBEHHBIX 3a4a4.

[Tonb30BaTbcss MaHOMETPaMH.

IMpOBOAUTDH

OO0bsaAcHeHne MIPUYMHBI BO3HUKHOBEHHSI
apXHUMEJIOBOM CHIIBI.

Onpenensats cwity Apxumena. Pabora ¢
TaOJIHLIEH;

Brrstcuars YCJIOBUA IJIaBaHUA TCII.

YMeTh aenath BBIBO/I.
BeimonasaTe cbop u  0000mIeHUE
uHpopMauu

Jueprus. Padora.

Mommnocts (14 4).

Pewate 3amaun 1 u 2 ypoBH4.

Pemrate KkadecTBeHHBIE 3aJaud Ha BUABI |
IIPEBpAILEHHs] MEXaHUYECKON SHEPrHH.
N300paxkaTh pbr4ar rpapuyueckd; ONpeAesaTh

I1JIEY0 CHJIBI. cDOpMy.]'H/IpOBaTL YCJI0BHUC
PaBHOBECHUC pbIyara.
BeImonHATE OOBIT U MNpOBEPUTL  YCIIOBUC

paBHOBECHE phlyara.
[IpuBOOUTE IIPUMEPBI MTOJIE3HON U 3aTpa4yeHHOU
paboTHI.

JlelictBoBaTh 110  3aJaHHOMY |
CaMOCTOSTCILHO COCTaBJIICHHOMY
IJIaHy PELICHUS 3a1a4Hu.

OrneHuBaTh MPOCTHIE BBHICKA3bIBAHUS
KaK NCTHHHBIC UJIH JIOKHBIE.
OpranuzoBbiBaTh HH(DOpPMALHIO B
BUJIE KJIACTEPOB.




8 kuacc (68 yacoB)

HauMmenoBanue

TeM, Pa3/iesioB

XapakTepuCcTHKA OCHOBHBIX BU/JI0OB Y4eOHOM 1eATEJIbHOCTH YUALINXCS

o croco0y paboThI (UTO YMETH)

[Inanupyemsle
pe3yJIbTaThl
(JIMYHOCTHBIE,
METanpeIMETHEIE,
MPEAMETHBIC)

TenaoBblie

siBjieHus (12y).

HN3menenne
ArperaTHoro
COCTOSIHUS

BemecrBa(l14)

YMeTh HM3MEHSATh BHYTPEHHIOIO HHEPrUI0 Tena
Pa3IMYHBIMU CIIOCO0AMHU.

YMeTh OOBSICHATH pa3jMuHble BHJIBI TEIUIONe-
penaun Ha ocHoBe MKT u 0OBSCHATH HpUMeEHe-
HUE Pa3IMYHBIX BUJIOB TEIIONEpEaayu.

YMeTh paccUuThIBaTh BHYTPEHHIOIO SHEPTHIO.
YMeTh U3MepsATh TEMIIEPATYPY.

PaccuuThIBaTh KOIMYECTBO TEIUIOTHI.

YMeTh onpeaensaTh yAeIbHYI0 TEMIOEMKOCTb
TBEPJOrO Tela.

[TpyMeHsTh 3aKOH COXPAaHEHUS SHEPTUU.

YMeTh NPUMEHSTh YpaBHEHHUE TEIIJIOBOTO
Oananca.

OOBsICHATD arperaTHbie COCTOSIHUS BEIIECTBA Ha
ocaoBe MKT.

ITonb3oBaThbcsA TabInLaMu, pacCUMTHIBATH
KOJIMYECTBO TEIUIOTHI TpPH JaHHBIX (Pa30BBIX

nepexojax, OOBACHATH TMPOIECCHl HAa OCHOBE
MKT.

ITonw30oBaThCsA TaOJIMIIAMHU, OOBSACHATH
npoueccsl Ha ocHoBe MKT.

YMeTp HU3MEpSTh M PACCUUTHIBATH BJIAXKHOCTH
BO3/yXa.

OObsicHATH paboTy TypOHHBI,
KIIJ] TenaoBbIX ABUTATEEH.

paCcCUUThIBATH

PaboTath ¢ KHUIOH,
IPOBOJIUTH
HaAOJIFOJEHUS.
YcranaBiuBaTh
MPUIUHHO-CIIE-
CTBEHHEBIC CBSI3H.
YMeTb IpOBOAUTH
AKCTIICPUMEHT.

VYMerh 0000maTh.
Opranu3oBbIBaTh u
MIPOBOJIUTH
CaMOKOHTPOJIb.
YMerp paboTtaTh 1O
AITOPUTMY

[IpencraBnsath
pe3yabTaThI
U3MEPEHUU u
BBIUNCIICHUH B BHJEC
TabauI U TpadUKOB.
Yurarh TAOMMILI H
rpadukmu.

[IpumenaTH
KOMITbIOTEPHBIE
TEXHOJIOTHH
IIOJIFOTOBKE
COOOIIEeHUIA.
CocTaBisaTh
KOHCIHEKTHI.

pu

OIIOpHBIE




JJleKTPUYeCKue
siBJIeHus (274).

OnpenensiTb 3HAKU  DIEKTPUUECKUX
B3aWMO/ICHCTBYIOIINX TEIL.

YMeTh Ompeneniarh KOJIWYECTBO 3JEKTPOHOB B
aToMe, YHCIIO0 IPOTOHOB U HEUTPOHOB B siZpE.
OObsICHATH ~ pacmpefiefieHue  AIEKTPUUECKUX
3apsI0B npu pa3IMYHBIX criocobax
JEKTPU3ALINH.

OOBSICHATD IIPOLIECCHI, CBSI3aHHBIC c
ANEKTPUYECKU 3apsKEHHBIMH TeJIaMHU.
OnpenensiTh HampaBJICHUE TOKA, OOBICHSITH
paboTy M Ha3HAYEHHE UCTOYHUKOB TOKA.

UepTuth D>IEKTPUYECKHE CXEMBI M COOUpPATh
MPOCTEHIINE IEKTPUIECKHE LIETIH.

PaccunThiBaTh CHy TOKa W TIOJB30BATHCS

3aps7I0B

aMIIEpPMETPOM.

Cobupatb ANEKTPUYECKYIO LENb U U3MEPATH
CUJLy TOKA.

Ilonb30BaTbcs ~ BOJNBTMETPOM,  PACCUUTHIBATH
HallpsKEHUE.

Cobupate JJEKTPUUYECKYIO LENb U HU3MEPSTh
BOJH)TMeTpOM HaprDKeHI/IC.

PaccunThiBaTh ~ CONPOTHBIICHHE,  OOBACHSATH,
HOquy HpOBOI[HI/IK UMECT COHpOTI/IBJIeHI/IC;
ONpENeNiaTh  yIEIbHOE  CONPOTHBICHHE IO
TadImIE.

Pemate 3amaun Ha 3akoH OMma.

[lonp3oBaTbcsd  aMIEpMETPOM,  BOJBTMETPOM,
HKCMIEPUMEHTAJILHO OIPEAEINATh COMPOTHUBICHUE
MIPOBOJHUKA.

CpaBHUBATH COMPOTUBIICHHS TPOBOAHUKOB IO UX
BOJ'II)T-aMHepHI)IM XapaKTepI/ICTI/IKaM.

Onpenensatb  HamnpsykeHUE, CHIYy TOKa WU
CONPOTHUBIICHHE IIpH MIOCJIE0BATEILHOM
COCIMHEHUU IIPOBOJHUKOB.

Onpenensatb  HampsokeHWe, CHIy TOKa H
COIPOTHUBIICHUE IIPU MAPAJUICIIBHOM COCIUHEHUU
IIPOBOJTHHUKOB.

PaccunthiBaTh paboTy M  MOIIHOCTH  TOKa
SKCHEPUMEHTAIBHO, AaHATUTUYECKHU.

Onpenensatb NOJOCAa MarHuTa, HaNpaBlIEHUE
MAarHUTHBIX CHUJIOBBIX JTMHHUMH.

VBenuuuBarh ~ MarHuTHOE  JACUCTBUE  TOKA,

ONpEAENsATh HAMpPaBICHUE MArHUTHBIX CHUJIOBBIX
JIMHUM COJICHOUA.

OnpenensaTb HanpaBlieHUE TOKa, MAarHUTHOTO
OJIS.
OObsicHATH ~ pabOTy  DJIEKTpOJABMraTens |

AIIEKTPOU3MEPUTENBHBIX IPUOOPOB.
IIpuMeHATh NOTy4YEHHbIE 3HAHHUS.

Ymerh
THUPOBATh.
YMeTh pOBOIUTH
IKCIIEPUMEHT.
Opranu3oBbIBaTh u
IPOBO/IUTH
CaMOKOHTPOJIb.
Opranu3oBbIBaTh
uHopmaluo B BUIE
Ta0JIML ¥ 1UarpaMMm

UHTEpIpe-

Beimonusate cbop wu
000011IEHNE
UHpOpMaLIUN
OOHapyXHUBaTh u
YCTPaHATh OIUOKHU
Joru4eckoro (B xoje
pelieHus) u
apudmernueckoro (B
BBIYHCIICHUH )
Xapakrepa.
OpranuzoBbIBaThH

uH(pOpMaILUIO B BUJIE
KJIACTEPOB.




JuiekTpoMaruuTH | Omnpenenars IoNoca MarHuTa, HalpaBJICHHE
ble siBjieHus1 (74). | MarHUTHBIX CUJIOBBIX JIMHHM. YMeTh NpOBOAUTH
VYBenuuuBaTh ~ MarHUTHOE  JEWCTBUE  TOKA, | IKCIEPUMEHT.
OTIpeNeNATh HAINpaBlICHHE MAarHUTHBIX CHJIOBBIX | BeimomHsaTs cOop W
JIMHUA COJIEHOM/IA. 000011IEHNE
OnpenensaTh HampaBieHUWE CWIBI AMIEpa, TOKa, | HH()OPMAIIHH.
MarHUTHOTO TOJISl, OOBICHATH pabOTy KHHECKONa
Y TeHeparTopa.
OObsicHTh  pabOTy  DJIEKTpOJABMraTeNs U
AIIEKTPOU3MEPUTENBHBIX IPUOOPOB.
[TpuMeHsITh Moy4YeHHbIe 3HAHMUS.
CaeToBbIC Pa3nuyare HCTOYHUKHM CBETA. YMeTb cpaBHUBATh
OObsicHATh OOpa3oBaHME€ TEHU U TOJYTEHH, | BeinensTs riaBHoe.
HBCHHH 3aTMEHMUSL. [IpoBoauTs
(9 v). Ctpouth XOJ OTpa)KEHHOTO Jy4a, 0003Ha4yaTh | B3AUMOKOHTPOJb u
yriabl  HaJ€HUs W OTPaKEHHUS;  CTPOUTH | CAMOKOHTPOJIb.
n300paxKeHue MpeMeTa B 3epKaje. [IpoBoguth 3KCHIEpH-
Ctpouth X0 MPEIIOMIIEHHBIX Jy4eil, OOBSICHITH | MEHT.
SBIICHUS, CBS3aHHBIE C TPEIOMJICHHEM CBETa;
0003Ha4yaTh yroJ NpeaoMICHuUS.
Crpouts wu30o0pakeHHE TMpeAMeTa B JIMH3E;
paccuuThBaTh (OKYCHOE pPACCTOSHUE U OIl-
TUYECKYIO CUITY JTHH3BI.
OKCIIepUMEHTAIbHO  OMpeAeysTh  (POKyCHOE
paccTOsTHUE U ONTHYECKYIO CUITY JINH3BI.
OOBsicHATh paboTy TIJ1a3a; Ha3HAYCHHE U
JIEUCTBUE OYKOB.
O0o0maromiee

nopTropenue (24)




9 kaacc (102uyacoB)

TemaTuueckoe OcHoBHbIe BH/bI y4e0OHOH AeATEJbHOCTH YYAIMXCS
IUVIAHUPOBaHUeE 10 CI0co0y paboTHI (UTO YMETH) 10 Pa3BUTHUIO
3aKoHbI YMmeTp  HOKasplBaTb  Ha  INIpUMEpax | YMETb BBIJICIISTh
. OTHOCUTEJIBHOCTb JIBKEHHUS; YMEThb Ha | IVIABHOE.
B3aUMO/JCHCTBUA H
IpuMepax pasjnyarb, SBISIETCA  TEJIO | YMETb  NPEACTABIATH
aBuxenus rea (39 MaTepUalIbHOU TOYKON WIH HET. uHpOpMALIHIO
4acos). YMeTh OnpenensaTh NepeMeEIeHue Tela. rpapuyecKu.
Pasnuuats IIyTb, IepeMenieHue, | YMeThb [IPUMEHSATH
TPACKTOPHUIO. TEOPETUYECKHE 3HAHMS
YMeTp oOnuchIBaTh JBUKEHHME [0 €ro | Ha IPaKTHKE.

rpaduKy U aHATUTHYECKH.

CpaBHUBaATh pa3lIMYHbIC BUIbI JBHKCHHUS,
HaXOIHUTHL OCOOEHHOCTH.

VYwmetsb pemate O3M 11 pa3IudHbIX BUIOB

JIBYDKEHUS.
YMmers ONPENEIATh CKOPOCTb u
nepeMelleHue.

YMeTp  paccuuThIBaTh  XapaKTEPUCTUKU

PaBHOYCKOPEHHOTO JIBHKCHHSL.
Omnpenenste MUCO, OOBICHATH SIBICHHUS,
CBSI3aHHBIE C SBIIEHUEM HHEPIUH.
Ornpenensars Cuiy.

OnpenensiTh CUJIBl B3aUMOJICHCTBHUS JBYX
TeJ.

YmeTs paccunThIBaTh YCKOpEHUe
CBOOOJHOIO MaJCHHUS.

OOBACHATD IIPUPOJIHBIE SBJICHUS,
CBS3aHHBIE C  CHJaMH  BCEMHPHOIO
TATOTEHUS.

YMmers ONpeAeNATh  XapaKTEePUCTUKU
pPaBHOMEpPHOIO  JBWXKEHMsSI  Tela 10
OKPY’KHOCTH.

YMmerb  BBIBOAUTH  (OpMyly  TepBOi
KOCMHUYECKOU CKOPOCTH.

Onpenensts 3aMKHYTYIO CUCTEMY,

IMPUMCHATH 3aKOH COXpaHCHHUA MMITYJIbCa K
OOBSICHEHUIO SIBJICHUH.

YMmeTh 00BACHATE PEAKTUBHOC JABMKXCHUEC U
Cro NpuMCHCHHC.

YmeThb COCTaBJIATh
pacckas 1o IjaHy.
YMeHue pabortarth
CaMOCTOSITEITLHO.
Bemmonuate  cbop
00001meHune
nHpopManuu.
[TpeoOpa3oBEIBaTH
nHpopMaIuio u3
OJIHOTO BHJIa B APYTOil.




Mexanunyeckue
KO0J1€0aHUSA U BOJIHEI.
3Byk. (15 4acoB).

YMeTn MPUBOUTH
K0J1e0aTEIBHOTO JABMKCHUS
YMerp  pa3nuyarth  pa3iiU4yHbIE  BUJIBI
MEXaHUYECKUX KoJIeOaHUH. YMmetb
BBISICHSITh ~ YCIIOBHSI BO3HUKHOBEHHUS U
CYIIIECTBOBAHMSI KOJICOAHU.

YMeTh OIUCHIBATh IMPEBPAIICHUE SHEPTHH
IIPH CBOOOTHBIX KOJICOAHHMSIX.

YMerb  cTpouTh  rpaduK,  BBIBOJHTH
ypaBHEHHE TAPMOHHYECKOTO KOJICOaHUSI.
YMeTh pacCUUTHIBATH TIEPUO]T KOJICOAHUIA.
YMeTh ONUCHIBaTh KOJICOAHUS 110 TPAPUKY.
YMeTb 1O  pE30HAaHCHBIM  KPUBBIM
CpPaBHHMBATh TPCHHE B CHCTEMAaX; pa3indyaTh
OIIpEJICIICHUE U YCIIOBUE PE30HAHCA.
Pasnmuyare THIBI  BOJIH, PAcCCUUTHIBATH
JUIMHY ¥ CKOPOCTH BOJIHBI.

PUMEPBI

YMeTh CpaBHUBATb.
YMeTb aHaM3upOBaTh.
Haxonuts
3aKOHOMEPHOCTh u
BOCCTAHABIIMBATh
MPOIYIIEHHBIC
AJIEMEHTHI LIETIOYKH.
Opranu3oBbIBaTh
uH(popMaLUI0O B BUIC
Ta0JINI U CXEM.
CocTaBniTh ONOpHBIE
KOHCIIEKTHI.

JIeKTPOMATrHUTHOE

nmoJie (23 gac).

YMeTh 1o1b30BaThCsl IPaBUIOM OypaBuMKa

u rpaduyecku H300pakaTb  MarHUTHOE
oJe.
OObsicHIT pabOTy TPOMKOTOBOPHTEIS,

AIIEKTPOU3MEPUTEIBHBIX IPUOOPOB.

VYMeTh NPUMEHSTh 3aKOHBI K PELICHHIO
3ajad.

OOBACHATH  SIBIEHUS,  CBA3aHHbIE C
SIBJIGHUEM DJIEKTPOMAarHUTHON MHAYKLIUH.
Jloka3pIBaTh YHMBEPCAJIBHOCTH OCHOBHBIX
3aKOHOMEPHOCTEM BOJIHOBBIX IPOLIECCOB
JUIsL BOJIH JIFOOOM TPUPOJIBL.

Haxonute u BBIOMpATH

croco0 penieHus
TEKCTOBOM 3aJ1a49H.
Breibupate  ynoOHBII
croco6 pelieHus
3a7a4H.

[InanupoBaTh peuieHue
3a/1a4u.

JleicTBOBATH o
3aIaHHOMY u
CaMOCTOSTEIILHO

COCTaBJICHHOMY IIJIaHy
pEIICHUS 3a/1auH.
OOBACHATD (TOSICHSITD)
XOJT peIICHUS 3a/1a4H.




CtpoeHue aToma u
aTOMHOTO si/IpAa.
Hcnoan3oBanue

JHEPrUHM aTOMHBIX sijiep

(19 uacos).

Jloka3pIBaTh CII0)KHOCTH CTPOEHHS aToMa.
OOBSICHITH CBOMCTBA M3TYICHHUS.
OOBACHATH pabOTy CYETUUKOB.
PaccunThiBaTh 2HEPIHIO CBSI3M U ACPEKT
Mmacc.

PaccunteiBaTh  DHEPreTUYECKUU
SIIEPHBIX PEAKIUH.

OOBSICHITh IPUMEHEHUE SJCPHON dHEPTUU
U SIZIGPHOTO U3JIYYEHUS.

BBIXO]I

Ymeth pabortath
CaMOCTOSITENILHO.
YMmers  pabotath ¢
JOIIOTHUTEIEHOU
JIATEPATYPOIl.
BrinonssTh
00001eHune
nHpopmanuu.
Opranu3oBbIBaTh
uH(pOpMaLIUI0O B BUJE
KIJIACTEPOB.

coop wm

IMoBTOpenue (6 4)
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I'yrauk «®@usuka 9 xinacey / O.U. I'pomuesa. — M.: U3natenscTBO «OK3ameny, 2014.

7. Tectbl o ¢usuke. 9 kiacc: k yuebHuky A.B. Ileppikuna, E.M. I'yrhuk «®usnka 9 kinace» / O.U.
I'pomueBa. — M.: U3natenscTBO «OK3amen», 2014.

8. ®dwusuka. 9 xinacc. TemaTuueckue TeCcTOBbIE 3aManus 11 moaroroBku kK ' MA. / aBr.-coct.: M.B.
boiinenxo, O.H. Mupoukuna. — SIpocnasis: OOO «Akanemus pa3Butus», 2014.

9. Ilepwiukun A. B. CoopHuk 3a1au o ¢usuke.7-9. — M.: Dk3amen, 2015.

10. Boxakos B.A. IToypounsie pazpabotku no ¢pusuke, 9 kinacc. — M. BAKO, 2016.

Nogakown

8.

9.

O0opynoBanue u npudoOpHI

Kommbrotep B BEIXOJIOM B HHTEPHET, MYJIbTUMEAHUATIPOCKTOP, YKPaH, KOMIUIEKT 3JIEKTPOHHBIX
nocoduit mo Kypcy gpusuku 7-9 kiacc.

I'padompoexrop.

KomMriekT anexkTpocHabxeHus kabuHeTa PU3NKH.

Habop yueOHO-1103HaBaTEIbHON JTUTEPATYPHI.

KoMI1eKThl KOMIBIOTEPHBIX IKCTIEPUMEHTOB «KuBast Pu3nKar»

KomnbrorepHsbiii n3MepUTENbHBIN 010K ¢ HAOOPOM JAATYMKOB, OCHUILIOrpaduuecKast pucTaBKa.
KommuiekT nmaboparopHoro obopynoBanus «['MA-nabopatopus»: MEXaHUUECKUE SBJIICHHUS; TEIIOBBIC
SIBJICHUS; 3JICKTPOMATrHUTHBIC ABJICHUA; ONITUYCCKUC U KBAHTOBBIC ABJICHUS.

KommuiekT nsist u3ydeHus: CBOMCTB JIEKTPOMArHUTHBIX BOJIH.

Komruiekt mpuGopoB 115 u3ydeHUsl MPUHITUIIOB paJAUONPUEMa U pauonepeiadn.

10. HaGop 1o 31eKTpocTaTuKe.
11. Tabmuter mo pusuke.
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