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I. [TosgscHuTEIbHAA 3aITUCKA.

Hacrosias pabodast mporpaMmma paspabaTbiBaeTCsi HA OCHOBaHHUH CIEAYIOUINX HOPMAMUGHbBLX
0O0KYMEHMO08:

TpeboBanuss ~ DeneparbHOrO  KOMIIOHEHTAa TOCYJApCTBEHHBIX  CTaHIApTOB  OOIIEro
obOpazoBanus (npukaz Munoopazoanusi PO ot 5 maprta 2004 r. N 1089);

npuka3 MunuctepcTBa oOpa3oBanus U Hayku Poccuiickoit @eneparun ot 31.12.2015 Ne
1576 «O BHeceHuun u3MEHEHUM B (eaepanbHbId TOCYJIApPCTBEHHBIN 00pa30BaTEIbHBIN
CTaHJApT HAyaJbHOIO O00Iero oOpa30BaHUs, YTBEPXKAECHHBIH MNpHKa3oM MuHHCTEpCTBA
obpazoBanmsi u Hayku Poccuiickoit ®Denepammu ot 6 okTaOps 2009 r. Ne 373»
(3apeructpuposan B Muntocte Poccun 02.02.2016 Ne 40936);

npuka3 MunucrepctBa obpasoBanusi U Hayku Poccuiickoit @epepanuu ot 31.12.2015 Ne
1577 «O BHeceHMHM HU3MEHEHHH B (QenepaabHBIi TOCYAapCTBEHHBIH 00pa30BaTCIIbHBIN
CTaHZApT OCHOBHOTO OOIIEro oOpa3oBaHMsA, YTBEP)KICHHBIM MpHKa3oM MUHHCTEpCTBA
obpazoBanmsi u Hayku Poccuiickoit ®enepamuu ot 17 pgexadbpss 2010 r. Ne 1897»
(3apeructpuposan B Muntocre Poccun 02.02.2016 Ne 40937);

npuka3 MuHuctepctBa obpazoBanusi U Hayku Poccuiickoit ®enepauun ot 31.12.2015 Ne
1578 «O BHeceHMHM HU3MEHEHHMH B QenepajabHbIl ToCylapCTBEHHBIH 00pa3oBaTEIbHbBIN
CTaHAApT CpemHero ooOmero oOpa3oBaHMs, YTBEPXKICHHBINM MpUKa3oM MUHHUCTEPCTBA
oOpazoBanust u Hayku Poccuiickoii @enmeparmu ot 17 wmas 2012 1. Ne 413y
(3apeructpupoBan B Muntocte Poccun 09.02.2016 Ne 41020);

OCHOBHas oOpa3oBaTelbHas IporpaMMma OCHOBHOro oomiero oOpasoBanus MBOY
«['mmuazus Ne 17y;

IpUMepHas mporpamma OCHOBHOI'O oOmiero oopasoBanus mo ¢usuke (0a30BbIi YpOBEHb) U
aBTopckas nporpamma A.B. Ilepsimkuna, H.B. @unonosuu u E.M. I'ythuk (M.: «/poda»,
2017 r.).

Hacrosimmas pabouast nmporpamma paspaboTaHa Ha ocHoBe DyHIaMEHTAJIbHOTO S1pa COACPIKaHUS
obmero obpa3oBanus u TpeboBaHUM K pe3yJibTaTaM OCBOEHHS OCHOBHOH 0011€00pa3oBaTeIbHON
IpOrpaMMbl OCHOBHOIO o0miero oopasopanus, npenactasieHHbIX B PI'OC OOO u cocraBieHa Ha
ocHoBe [IpumepHOil mporpaMMbl OCHOBHOTO 0011ero oOpa3oBaHust o ¢pusnke (0a30BbIil YPOBEHb) U
aBTOpckoii mporpamMmel A.B. Ilepeimkuna, H.B. @unonosuu u E.M. I'ytauk (M.: «Ipoday, 2017
r.). W OpPUEHTHPOBAaHA Ha ucrnoiib3oBaHue yueOHukaA.B [lepwimkuna, E.M. I'ytHuka. ®usuka. 9
kiacc, - M.: JIPOOA 2021 r.

Hacrosimast pabouast mporpamma OTpaXkaeT 00s3aTeIbHBII MUHUMYM COJACPIKAHUS

oOpazoBanust mo ¢u3uke B 9-x Kimaccax, pekomenayemeiii MO P®, u mnpemgycmarpuBaer
dbopMHpOBaHNE Y TMIKOJIBHUKOB 00IEy4eOHbIX YMEHUN U HABBIKOB.

Qeﬂu u 3a0auu npozpammbl:

0c60enue 3Hanull 0 MEXaHNYECKUX SBJICHUSX; BEINYNHAX, XapPAaKTEPU3YIOLINX 3TU SBICHHUS;
3aKOHAaX, KOTOPHIM OHM NOJYMHSIOTCS; METOJaX HAyYHOTO TIIO3HAHHUS MPHPOIBl U
dopMupoBaHue Ha 3TOH OCHOBE MPEACTABICHNUN O PU3MYECKON KapTHHE MHPa;

06nadeHue YMEHUAMU TIPOBOJIUTH HAOIIOAECHUS TPHUPOJIHBIX SBJICHUH, ONKMCHIBATH U
000011aTh pe3ysibTaThl HAOIIOEHUM, UCTIOIB30BaTh POCThIE U3MEPHUTENbHbBIE TPUOOPHI IS
u3yueHHs (PU3NYECKUX SIBIICHUI; PECTABIATh Pe3yIbTaThl HAOIIONEHUH WM U3MEPEHH C
MIOMOIIBI0 TAONUI, TPa(QHUKOB M BBIABIATH HA 3TOW OCHOBE SMIHPUYECKHE 3aBHCUMOCTH;
OPUMEHSTh MOJYYEHHbIE 3HAHUS U1 OOBSACHEHHMS Pa3HOOOPA3HBIX MPUPOAHBIX SBICHUH U



MPOIECCOB, MPHUHIMIIOB JEHCTBUS BaKHEUIIMX TEXHUYECKUX YCTPOMCTB, IS pEIICHUS
duznyecKux 3a/1ay;

pazeumue TO3HABATEIHLHBIX MHTEPECOB, WHTEJUICKTYAJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH,
CaMOCTOSITENILHOCTH B MPUOOPETEHUN HOBBIX 3HAHWUN, MPU PEIICHUH (U3NYSCKUX 3a/ad U
BBITIOJITHCHUH OSKCTICPUMEHTAIBHBIX HCCIEOBAHUN C HCIIOJIB30BAHUEM HH(POPMAIIMOHHBIX
TEXHOJIOTUM;

BOCTIUTaHHE YOKICHHOCTH B BOZMOXXHOCTH TIO3HAHHS 3aKOHOB TIPUPOJIbI, B HEOOXOIUMOCTH
Pa3yMHOTO HMCIOJIb30BAHUS JTOCTUKEHUN HAYKH M TEXHOJIOTHUH I JaJIbHEHIIEro pa3BUTHUSA
YeJI0BEYECKOro OOIecTBa, YBOXKEHUSI K TBOPIIAM HAYKW U TEXHUKHU; OTHOIICHUS K (HU3UKE
KaK K JIEMEHTY OOIICUEIOBEUYECKON KYIbTYPHI,

UCNOIb306aHUE NOJIYYEHHBIX 3HAHUN U YMEHuUl JJis PElIeHUs TMPAKTUUYECKUX 3ajad
TOBCETHEBHON JKMU3HHW, oOecreueHrus O€30MacHOCTH CBOCH JKW3HU, PpalldOHAIBHOTO
MPUPOIOTIOIB30BAHMS M OXPAHBI OKPYIKAIOIIEH CpeIbl.

B ocHOBY Kypca (pU3UKHU MOJO0KEH P UICH, KOTOpble MOKHO pacCMaTpUBATh KaK HPUHUUNbL

€20 nocmpoenus.

Hnesi uensoctHocTu. B COOTBETCTBHM € HEW Kypc SBISETCS JIOTUYECKH 3aBEPUICHHBIM,
COJIEP’KUT MaTepHall U3 BCEX Pa3ieNoB (PH3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKON, TaK
U COBPEMEHHOH (DH3UKHU; YPOBEHb NMPECTaBICHHS MaTepuaja YYUTHIBACT MO3HABATEIbHBIC
BO3MO>KHOCTH Y4allluXCsl.

HNness mpeemcrBenHocTtH. ColepkaHue Kypca YUHUTHIBAET TMOATOTOBKY, MOIYyYEHHYIO
YYalIUMHUCS TIPU U3YUYEHUU €CTECTBO3HAHMUS.

Hnes renepanusanum. B cooTBeTCTBUU C HEl BBIJIEICHBI TaKHE CTEP>KHEBbIE MOHITHS, KaK
9HEprusi, B3aMMOJCCTBIE, BEIIECTBO, MoJie. Beaymum B Kypce sSBIsSETCS U MPEICTaBICHUE O
CTPYKTYPHBIX YPOBHSIX MaTEPUU.

Hness rymanntapusanuu. Ee peanuzanus npeanonaraeT MCHOJIb30BaHUE T'yMaHUTapHOTO
MOTEeHIIMajda (U3NYECKOW HayKd, OCMBICIIEHHE CBS3M pa3BUTHUA (U3UKU C pPa3BUTHEM
o01m1ecTBa, MUPOBO33PEHYECKUX, HPABCTBEHHBIX, SKOJIOTHUECKUX MPOOIEM.

Hness cnupajibHOro mocrpoeHusi kypea. Ee BbieneHne o0ycClIOBIEHO HEOOXOAUMOCTHIO
ydera MaTeMaTU4YeCKOil MOATOTOBKM M IIO3HABATENbHBIX BO3MOXKHOCTEH y4alluxcsl.

CornacHo aelcCTByloLleMy B TMMHa3ud ydyeOHOMY IUlaHy pabodas mporpamMma B 9-x

Kjlaccax nmnpeanosaraer ooyyenue B oobeme 100,5 vaca (3 yaca B Henenro) M MpeaycMaTpUBaeT
0a30Bblil ypOBEHb U3yUeHHS (DU3UKU, U3 HUX:

KOHTPOJIbHBIX padoT — §;
1a00paToOpHBIX padboT — 6.



Iliianupyemsblie pe3yjbTaThl 0CBOCHUS Kypca GU3UKHU

OO0yuenue pu3mKe 1Mo JaHHOM Mporpamme CocoOCTBYIOT (POPMHUPOBAHUIO Y YUAIITUXCSI
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB OCBOSHHS YUAIIUMUCS OCHOBHOM
00pa3oBaTensHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBanus, cooTBeTcTBYIOMIX OI'OC
OCHOBHOTO 00ITIeTO 00pa3oBaHMs.

Juunocmmnwie:

Pa3zBuTne mno3HAaBATENBbHBIX HMHTEPECOB, MHTEIUICKTYAJbHBIX M TBOPYECKUX CHOCOOHOCTEM:
0oO0BsiICHEHHE (U3UYECKUX SIBJICHUH, 3HAKOMCTBO ¢ paboTaMu (HU3UKOB — KIACCHUKOB,
0o0CyX/IeHue JOCTM)KEHUH (U3MKM KaK HayKH, BBIIOJIHEHHE HCCIEI0BAaTEIbCKUX U
KOHCTPYKTOPCKHX 3aJjaHM;

dopmupoBanue yOSKAEHHOCTH B HEOOXOJUMOCTH IO3HAHUS MPUPOJBI, Pa3BUTHS HAyKU U
TEXHOJIOTUM Ui JalbHEHIIero pa3BUTHS YEJIOBEYECKOro oOIIecTBa: 3HAKOMCTBO CO
CTAaHOBJICHUEM U Da3BUTHEM (U3MKM KaK HayKH, OOCyXJeHHE BKJIaJa OTEYECTBEHHBIX U
3apyOeKHBIX YUYEHBIX B OCBOCHMHM KOCMOCA, Pa3BUTHE TEJIEBUICHMS, PAJUOCBSI3H, SAECPHOMN
SHEPreTUKH U IIP.;

Pa3BuTHe CcamMOCTOSITENPHOCTH B NMPHOOPETEHUH U COBEPILIEHCTBOBAHMHM HOBBIX 3HAHUN U
YMEHHM: SKCIEpUMEHTAIbHOE HCCIEIOBaHUE OOBEKTOB (PU3MKHU, OIMBITHOE MOJATBEPXKIICHUE
(bu3nUecKux 3aKOHOB, OOBSICHEHNE HA0JI0JaeMbIX SIBJICHUN Ha OCHOBE (PU3MUYECKUX 3aKOHOB;
dopMHUpOBaHUE LIEHHOCTHOTO OTHOIIEHUS K (U3MKE U pe3yjbTaTaMm OOy4eHHs, BOCIIUTAHUE
YBa)KEHMs K TBOpLIAM HAayKHM M TEXHUKHU: OOCYX/IE€HUE BKJIaZa YUEHBIX B PA3BUTHE MEXAHUKHU,
AIIEKTPOJIMHAMUKY, KBAHTOBOM, aTOMHOM U sIEpHON (U3UKH;

®opMupoBaHHE MOTHBAIMM O00pa30BaTENLHONW JAEATEIBHOCTH M OLIEHKH COOCTBEHHBIX
BO3MOXXHOCTEH W JMYHBIX HMHTEPECOB NpU BBIOOpe cdepbl Oyaymiei mpodeccrnoHaIbHON
JeSITeNIbHOCTHU BBITNIOJTHEHNE TBOPUYECKUX 3aJJaHui, MIPOEKTOB, o0cyxieHHe
OCHOBOIIOJIATraloIIUX TOCTHKEHUH KIaCCUYECKON U COBPEMEHHOMN (PU3UKU.

Memanpedmemmuvle pe3yivmampl:

OBnajgeHne OCHOBHBIMU  CIOCOOaMM  y4eOHOW  JIESITENbHOCTH: TIOCTaHOBKA  IIEJIEH,
TJIaHUPOBAHKE, CAMOKOHTPOJIb, OIICHKA MOJTYYE€HHBIX PE3YIbTATOB H JIP.;

Pa3BuTHe TEOpETHYECKOTO0 MBIIUICHUS Ha OCHOBE (OPMUPOBAHUS YMEHHM YCTaHABJIMBATH
(dakThl, pa3nMyaTh NPUYUHBI W CICACTBHUS, CTPOUTH MOJCIHH (PU3UYCCKUX SBICHUM,
IKCIIEPUMEHTAIBHO TMPOBEPSATH BBIIBUTAEMBIC THUIIOTE3bI, BBHIBOJUTH (PH3UYECKHE 3aKOHBI W3
SKCIIEPUMEHTAIBHBIX (DaKTOB M TEOPETUICCKUX MOJICIICH, TTPEICKa3bIBATh PE3YJIbTAThHI OIBITOB
WM HaOJTFOIEHNI HA OCHOBE (DM3NYECKUX 3aKOHOB M TEOPHIA;

[TonnmaHue pa3IUYUil MEXAY TEOPETUYSCKUMHU M HMIUPUYSCKUMHU METOJAMU TO3HAHMS,
UCXOAHBIMU (DaKTaMH ¥ THUIIOTE3aMH JJII UX OOBSCHEHUS, TCOPETHUYECKUMHU MOJCISIMU H
peanbHBIMH O0BEKTAMH,



[IpnoOpeTeHne ompITa CaMOCTOATEIBLHOTO TMMOWCKAa WHGOPMAIMU €CTeCTBEHHOHAYYHOTO
COJIep’KaHUsl C MCIOJB30BAaHUEM PA3NIMYHBIX UCTOYHHKOB (Y4EOHBIX TEKCOB, CHPABOYHBIX U
HAYYHO-TIOMYJISIPHBIX HW3JIaHUM, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB HWHrepHera) u
WH(GOPMAIMOHHBIX TEXHONOTUH, e€ o0paboTKM U TMpeAcTaBleHHS B pasHbIX Qopmax
(crmoBecHO, € MOMOUIBIO IPaUKOB, MATEMAaTHYECKUX CHMBOJIOB, PUCYHKOB M CTPYKTYPHBIX
CXEM);

['OTOBHOCTH K CaMOCTOSITETLHOMY BBITIOJIHEHHIO MPOEKTOB, JOKJIAA0B, pedepaToB U APyrux
TBOPUYECKUX padoT;

cDOpMHpOBaHI/Ie YMeHI/Iﬁ BbIpaXXaTb CBOW MBICIIHU, BBICIIYIIHMBATL PpPa3HbIC TOYKU 3PCHUA,
MpHU3HaBaTh MPABO IPYroro yejaoBeKa Ha MHOE MHEHHUE, BECTH AMCKYCCHIO, OTCTauBaTh CBOU
B3rJ1s1abI 1 y6€)KI[€HI/I$I, pa60TaTB B I'pyHIi€ € BBIMTOJIHCHUEM Pa3JINYHBIX COOHUAIIBHBIX poneﬁ

PerynsitTuBHbie

yuauwiuecia Hayuamci.

(opMyIMpOBATh U BHIMOIHATH YUEOHYIO 33a4y;

BbIOMpATH JIEHCTBUS B COOTBETCTBUH C ITOCTABIIEHHOM 3a/1a4yeil U yCIOBUSAMU €€ peanu3aluy;
IUIAHUPOBATh IYTH JOCTHXKEHUS ILeJiel, OCO3HAaHHO BbIOMpaTh Hambosee PPeKTHBHbIC
CHocoObI penieHus y4eOHbIX U MO3HABaTEIbHBIX 3aa4;

IIPEABUACTh YPOBEHb YCBOCHUS 3HAHUM, €r0 BPEMEHHBIX XapaKTEPUCTHK;

COCTABJIAITh IUIAH U MOCJIEI0BATEILHOCTD ACHCTBUM;

OCYILECTBIISATH KOHTPOJIb IO 00pa3ily ¥ BHOCUTh HEOOXOIUMBIE KOPPEKTUBBI;

aJIeKBaTHO OIIEHMBATh MPAaBUIBHOCTh WM OHNIMOOYHOCTH BBITIOJHEHMsI yueOHOW 3agauu, eé
O00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ peIIeHUs;

vuaumuecia noayuam 603MOMHCHOCHb HAYYUNIbCA.

ONPEIENATh IOCIEAOBATEIBHOCTE IMPOMEXYTOYHBIX IEJIeH U COOTBETCTBYIOUIUX UM
JIEUCTBUM € YYETOM KOHEUYHOT'O PE3yJIbTaTa;

IIPEABUAECTh BO3MOKHOCTH ITOJIyYEHUSI KOHKPETHOIO pe3ysbTaTa IpH PELICHUH 3a/a4;
OCYLIECTBIIATh KOHCTAaTHPYIOIIMM M MPOTHO3UPYIOIIMN KOHTPOJIb IO pE3yJbTaTy U IO
croco0y IeUCTBUS;

BBIJIEJIATE U (POPMYJIUPOBATH TO, YTO YCBOCHO U YTO HYKHO YCBOUTH, ONPEIEIATh KaueCTBO U
YPOBEHb YCBOCHH,

KOHILIEHTPUPOBATh BOJIIO ISl MPEOJIOJICHUS MHTEIIEKTYAIbHBIX 3aTPyIHEHUN U (PU3NYECKUX
IPENATCTBUM;

Ilo3HaBaTeabHbIE

vuauwuecia Hayvamci.

CaMOCTOSITENIbHO BBIIENATH U (OPMYJIMPOBATH MTO3HABATENIbHYIO 1IEJTb;

UCIIOJIb30BaTh O0IIME MPUEMBI peILICHHS 3a/1a4;

MIPUMEHSATH MPABUJIA U TIOJIb30BATHCS MHCTPYKLUSAMH U OCBOEHHBIMH 3aKOHOMEPHOCTSIMU;
OCYILECTBIIATH CMBICIIOBOE YTCHHUE;

CO03/1aBaTh, MPUMEHITh U NMpPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, MOJEIU U
CXEMBI JUIs peLICHUs 3a/1a4;

HaXOJUThb B paA3IMYHbIX HCTOYHMKAX HH(MOpMAIUIO, HEOOXOAUMYIO MJIi pElIeHUs
MaTeMaTHYECKUX MPoOJIeM, U MPEACTaBIATh €€ B MOHATHOW (hopMe; MPUHUMATh pEIlIeHUE B
YCIIOBUSIX HETOJIHOM U N30bITOYHOMN, TOYHON U BEPOSTHOCTHOM MH(OpMALINN;



vuauuecs noayyam 803MOICHOCHIb HAYYUMbCAL:

e YCTaHABJIMBATh NPUYMHHO-CIEJICTBEHHBIC CBSI3U; CTPOUTH JIOTUYECKUE PaCCYXkICHUS,
YMO3aKII04eHUs (MHAYKTUBHBIE, IEAYKTUBHBIE U 110 AaHAJIOTUU) U BBHIBOJIBI;

e (QopmupoBaTh y4eOHYI0O U  OONICTIONH30BATEILCKYI0 KOMIETEHTHOCTH B  00NacTH
UCTIONB30BaHUSl  MH(POPMAIIMOHHO-KOMMYHUKAaMOHHBIX ~ TexHonoruit (MKT-xommereHT-
HOCTH);

e BHJETH (UBUYECKYIO 33]]auy B APYTUX TUCIHUIUINHAX, B OKPYKAIOIIEH KU3HU;

e BBIJIBUTATh THUIOTE3bl MpPH PEUICHWH YYEOHBIX 3a/la4 W TOHMMaTh HEOOXOAMMOCTb HX
MIPOBEPKHU;

e IUIAHUPOBaTh M OCYILECTBIATH JI€ATENbHOCTb, HAINPABICHHYI0 Ha pELICHHE 3a/1a4
HCCIIEJIOBATEILCKOTO XapaKTepa;

e BbIOMpaTh HanboOJEe panMoHaIbHbIE U YPPEKTUBHBIE CIIOCOOBI PEIICHHS 3a/1a4;

e HHTEpHpETHUpOBaTh HHGPOpMaLUU (CTPYKTYpUPOBaTh, MEPEBOJUTH CIUIOIMIHON TEKCT B
TaOIUITy, TPE3ECHTOBATH MOYYCHHYIO HHPOPMAITUIO, B TOM uncie ¢ momoirsio UKT);

e OlEHHUBATh HHPOPMAIIHIO (KpUTHYECKAs OLIEHKA, OIIEHKA TOCTOBEPHOCTH);

e  YCTaHABIIMBATh MPUYNHHO-CIICJACTBEHHBIE CBSI3H, BHICTPAUBATH PACCYXKACHUS, 0000IICHHNS;

KommyHukaTuBHbIe

vyawuecs Hay4amcsi:

e OpraHU30BBIBaTh Y4YeOHOE COTPYJHUYECTBO M COBMECTHYIO JESTENBHOCTb C YYHUTEIEM U
CBEPCTHUKAMM: ONPEAEIATh LENU, pacpeaesaTh GyHKIMU U POJIU YYaCTHUKOB;

e B3aUMOJICHCTBOBATh M HAXOJIUTh OOLIME CIOCOOBI pabOThl; paboTaTh B IpYMIE: HAXOIUTh
o01iee pelieHne U paspeniatb KOHGIMKTB HA OCHOBE COIJIACOBAHUS MO3MLMN W yuéTa MH-
TEpPECOB; CIyllaTh MapTHEpPA; (QOpPMYJIUPOBaTH, APryMEHTUPOBATb W OTCTaWBAaTh CBOE
MHEHME;

e TPOTHO3UPOBATH BOZHUKHOBEHHE KOH(IMKTOB IPU HATMYUHU PA3HBIX TOUEK 3PEHUS;

e pa3pemars KOH(IUKTH HA OCHOBE Y4€Ta MHTEPECOB U MO3ULIMHI BCEX YUaCTHHKOB;

e KOOPJIMHUPOBAThH U MPUHUMATh Pa3IMYHbIE TO3ULIUN BO B3aUMOIEUCTBUN;

e ApPryMEHTHpPOBaThb CBOI0 IO3ULHUI0 M KOOPAUHHMPOBATh €€ C MO3ULUAMU NApTHEPOB B
COTPYJIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM €ATEIbHOCTH.

Ilpeomemmnuwie pezyibmamaol:

Tema. 3aKoHBI MEXaHUKH
1 ypoBensn
Ha ypoene 3anomunanusn

e (Qusmueckre BENUYMHBI M UX YCIOBHbIE O00O3HAUEHUS: IyTh, MEpPEMEIICHUE, Bpems,
CKOpPOCTb, YCKOPEHHUE, Macca, CUJIa U €AMHULIBI U3MEPEHUS;

e (usmueckue npuOOPHI: IMHEHKA, CEKYHAOMED, PhIYaKHbIE BECHI, THHAMOMETD;

e  METOJIbI U3yUEeHUs (PU3HUECKUX SIBJICHUI: HAOIIIOICHHE, SKCTICPUMEHT, TEOPHSI.

Bocnpoussooumu:
e OIpEIENeHUs MOHATUI: MaTepUAIIbHAS TOYKA - MOJEIb B MEXAHUKE, 3AMKHYTasl CUCTEMA Tl
u3MepeHne (pu3nyeckon BEeIWYHMHBI, IIEHA JeNCHHS HIKaJIbl N3MEPUTEIBHOTO MpUoopa;




e OMNpEJCNCHUs MOHATUN: MEXaHMYECKOE IBUKEHUE, CUCTEMa OTCUYE€Ta, TPAEKTOpHs ,p.I.1,
CBOOOJHOE MaJIeHUE, JIBM)KEHHE IO OKPYKHOCTH C IOCTOSHHOW IO MOJIYJIIO CKOPOCTbBIO;
NEPUOJ U YacTOTa oOpalieHus, MexaHnueckas paboTa U MOIIHOCTb, SHEPTHSI.

e  (opMyIIBI OTHOCUTEILHOM MOTPENTHOCTH U3MEPECHUM.

Ha yposne nonumanusn

IIpusooums npumepoi:
e PpA3IMYHBIX BHUIOB MEXaHMYECKOTO IBIIKCHUS, MHEPUUAIBHBIX M HEWHEPIHMAIbHBIX CHCTEM
orcuéra, pU3MUECKNX CBOWCTB TeJ U BEIIECTB, PU3HMUECKUX MPUOOPOB;
e  CBS3b MEXKAY (PM3NYECKUMH BEINYNHAMH, (PU3NIECKUX TEOPHH.

ObvsacHams:
e (usHMYECKHE SBICHUS;
e  B3aMMOJICHCTBUE TEI;
e  SIBJICHUE UHEPIIHH;
e  TIpEBpalllEHHE NOTECHIMAIBHOW U KHHETUYECKOM SHEPTUU U3 OJTHOTO BUJIA B IPYTOM.
Lonumams:
® BCKTOPHBIA XapakTep (U3NUYCCKUX BEIMYMH: MEPEMENICHHS, CKOPOCTH, YCKOPCHHS, CHIIBI,
UMITYJIbCA;
® OTHOCUTEIBHOCTh NEPEMEIICHHs, CKOPOCTHU, HUMITYJIbCa W WHBAPUAHTHOCTb YCKOPEHUS,
MaccChl, CHJIbI, BPEMEHH;
® CMBICII OTIpEJIeNIEHus], UYTO Macca - Mepa MHEPTHBIX U IPABUTALIMOHHBIX CBOWCTB TEJNa;
®  CMBICII TOHSTHS, YTO SHEPTHUS XapaKTEPU3yeT COCTOSHUE Tella M €T0 CIIOCOOHOCTh COBEPIIATh
pabory;
® CyIIECTBOBAaHUE TPaHUI] MPUMEHUMOCTH 3aKOHOB: 3aKOHOB HbBIOTOHA, 3aKOHa BCEMHUPHOTO
TATOTECHHUSI, 3aKoHa ['yka, 3aKOHOB COXpaHEHHUsI UMITYJIbCa U MEXAaHHYECKOU SHEPTHH;
e 3HaueHHWE 3aKOHOB HBIOTOHA M 3aKOHOB COXpPAaHEHHUS MJisi OOBSICHEHHUS CYyIIECTBOBaHUS
HEBECOMOCTH M TEPerpy30K, JABWKEHHS CIIyTHUKOB IUJIAHET, PEaKTUBHOTO JBUXKEHUS,
JIBIDKEHUE TPaHCIIOPTA.

2 ypoBeHb

Llonumams.

e (yHIaMECHTAIBHYIO POJIb 3aKOHOB HBIOTOHAa B KilaccHMYecKoil MexaHuKe Kak (pU3M4ecKou
TEOPUH; MPEICKA3aATEILHYI0 H OOBSICHUTEILHYIO (YHKIMH KIACCHYCCKON MEXaHWUKHU; POJIb
(GyHIaMEeHTaNBHBIX (U3MYECKHX OMBITOB- ombiToB [ammnes m KaBenaumia- B CTpyKType
du3nuecKoil Teopuu;

e CYIIECTBOBAHHWE CBSA3EH M 3aBUCHMOCTEH MEKAY (PU3NIECKUMH BEININHAMUA

1 ypoBenn

H[!I/IMGHHTB B CTAHJAPTHBLIX CUTYAIllHAX:

Ymems:

e CTPOUTH, AHAJIM3UPOBATh W YNUTATh Tpa(UKH 3aBUCHMOCTH OT BPEMEHHU: MOIYJS U TIPOCKITUU
YCKOPEHHUS] paBHOYCKOPEHHOTO JBUXKEHUS MOIYJS U MPOEKIIMU CKOPOCTH PAaBHOMEPHOTO U
PaBHOYCKOPEHHOTO JBWKCHUS, KOOPAWHATHI, TMPOCKIUH W MOAYJS TEPEeMEIICHUS
PaBHOMEPHOTO U PaBHOYCKOPEHHOTO JIBMKEHHSI; 3aBUCUMOCTH: CUJIbI TPEHUSI CKOJIBKEHUS OT



CHJIBI HOPMAJIBHOTO JIaBJICHUSI, CHJIbI YIIPYTOCTH OT Je(OpMAIMU; ONPEALIIAThH MO rpaduKam
SHAYCHUEC COOTBCTCTBYIOIIUX BCIUYNH,

U3MEpSITh CKOPOCTh PAaBHOMEPHOTO JBHMIKCHHS, MIHOBEHHYIO W CPEIHIOI CKOpPOCTb,
YCKOPEHUE PABHOYCKOPEHHOTO JBIDKEHUS, KOIPPUIIUCHT TPEHHS CKOJIBKEHUS, KECTKOCTD
NPY)KHHBI, BBIIONHATH TOA PYKOBOJACTBOM YYHTENAS HWJIM 1O TOTOBOW HMHCTPYKIIUH
OKCIICPUMCHT IO HU3YUCHUIO 3aKOHOMCEPHOCTU PABHOYCKOPCHHOI'O ABWIKCHUSA, 3aBUCHUMOCTHU
CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJBl HOPMAIbHOTO JaBJCHUS; CHJIBI YIPYTOCTH OT
nedopMaruu.

Ipumename:

KHUHEMaTUYECKHE YPaBHEHMsI IBHKEHHS K PELICHUIO 337a4 MEXaHUKH;

3akoHbl HbloTOHa U (HOpMyNBI K PEHICHUIO 3a/ad CICAYIOIIUX THUIOB: ABMKEHHE TEN IO
OKPYKHOCTH, JABM)KEHHE CITyTHHKOB IUIaHET, YCKOPEHHOE JBMKEHHE TeJl B BEpTUKaJIbHOU
IUIOCKOCTH, JBW)KEHHUE TpU JEHCTBUM CWUJIbI TpPEHUS (HAXOXKJIEHHE TOPMO3HOTO TMYyTH,
BPEMEHH TOPMOKEHHUS ), IBH)KEHHUE IBYX CBSI3aHHBIX TeJl( B BEpTUKAJIHLHOW U TOPU30HTATBHON
MJIOCKOCTSIX);

3HAaHUS 3aKOHOB MEXaHMKHM K OOBSCHEHUI0O HEBECOMOCTH U TNEPerpy3oK, IBUKEHUS
CITyTHUKOB IJIAHET, IBIXKEHHE TPAHCIIOPTA.

2 ypoBeHb

Ymemsn:

3alUCbIBaTh YPAaBHCHUA 110 I‘pa(i)I/IKaM 3aBUCUMOCTH OT BPCEMCHHU: IPOCKOHWHN W MOIAYJIA
NCpEMCIICHUA, KOOpAMWHATBI, IPOCKOUK W MOAYJIA CKOpPOCTH PAaBHOMCPHOI'O H
PAaBHOYCKOPCHHOI'O ABWIXCHUSA, 3aBUCHUMOCTH: CHJIBI YHPYTOCTHU OT I[C(bOpMaHI/II/I, CHIJIBI
TPCHUA CKOJBbXCHHA OT CHIIBI HOPMAJIBHOI'O HOaBJICHUSA, YCTAaHABJIIMBATL B IIPOLECCE
MMPOBECACHHUA UCCICIOBATCIILCKOI'0 SKCIICPUMCEHTA JaHHBIC 3aKOHOMCPHOCTH,

MMPUMCHATH 3aKOHBI HeroTona u (1)OpMy.]'II>I K pCHICHUIO 3aaa4 THUIIOB: JBHMKCHUC CBSA3aHHBIX
TCI, IBUXKCHUEC TCIIa I10 HAKJIOHHOM IIJIOCKOCTH.

H[!I/IMCHSITI) B HCCTAHIAPTHBIX CUTYAIIUAX:

Qbobwams u Kraccuuuuposaman:

PA3IMYHBIC BUABI MCXaHUYCCKOTO JABUKCHUA, 00 YPaBHCHUAX ABHXKCHUA; O JUHAMUYCCKHUX
XapaKTCPUCTHUKAX MCXAHUYCCKUX SIBIICHHII M 3aKOHOB HBIOTOHa, 00 OHCPICTUYICCKUX
XapaKTCPUCTHKAX MEXaHNYCCKUX SIBJICHHI 1 3aKOHAX COXpPAaHCHUA B MCXaHHUKE.

Lpumenamu:

MCETObI CCTCCTBCHHO-HAYYHOT'O [TO3HAHUA, B TOM YUCJIC HCCHCHOB&TCHLCKHﬁ, K U3YyYCHHIO
MEXaHNYCCKUX SIBJ'IGHI/If/'I, HHTCPIIPETUPOBATH MPEATIOIATraCMbIC NI ITOJTYUYCHHBIC BBIBOAEI .

Oge%tueamz; CBOIO ACATCIBHOCTE B MPOLECCE leeGHoro IIO3HAHUAI.

Tema. Mexannveckue KoJe0aHusi U BOJHbI

Ha ypogne 3anomunanus

1 ypoBensb

Hazvieamb



o (1)I/ISI/I‘ICCKI/IG BCJIIMYUHBI U UX YCIIOBHBIC 0603Ha‘leHI/IH,;
e CAWMHHIBI USMCPCHHA: CMCUICHUC, aMIIJINTyda, IICPUO/], 4aCTOTAa, JJIMHA U CKOPOCTH BOJIHBI.

Bocnpouszeooums.

e ONIpEACNICHUSI MOJIETIC MEXAHUKH: MAaTEMATUYECKUI MAaITHUK, IPYKUHHBIA MAsITHUK

e TIIOHATHSA: KoJieOaTelIbHOE JBH)KCHHE, BOJHOBOE JBIJKCHHE, CBOOOIHBIC KOJICOAHUS,
coOCTBEHHbIE KOJI€OaHUs, BbIHYKJCHHbIE KOJIEOaHUS. PE30HAHC, IIONepeyHas BOJIHA
NpoAOJbHAs BOJHA, CMEIICHHE, aMIUITUTYyJa, MEpPUOJ W YacToTa KoyeOaHWH, IJMHA |
CKOpPOCTb BOJIHBI, MEXaHHYECKas BOJIHA, 3BYKOBasl BOJIHA;

e (Qopmynsl: mepuoga KoueOaHMM MaTeMaTHYECKOrOo MasTHHKA, TMepuoja KosieOaHuit
MPY>KMHHOTO MasiTHUKA, CKOPOCTH BOJIHBI.

Onucvieams:
Ha0JII0JaeMble KoJIeOaH!s U BOJIHEI,

2 ypoBeHb

Bocnpouzsodums.
e  ONpEeICHUE MOJICTH KOJIeOaTeTbHOM CUCTEMBI;
e OIpejeneHue BIeHUM: qudpakius, UHTephepeHIIns;
e (dopmynBpl MAKCHMYMOB U MUHUMYMOB UHTEP(HEPEHIIMOHHOW KapTHUHBI.

1 ypoBensn
Ha yposne nonumanus

Obvacuams:

e TIPOIECC YCTAHOBJICHUS KOJICOAHUH NPYKUHHOTO M MAaTeMAaTUYECKOTO MASTHUKOB, MPHYUHY
3aTyXaHHUs KoJieOaHWi, TpeBpalleHne SHEPrHU INPH KOJICOATETHbHOM BIDKCHHH, IPOIECC
oOpa3oBaHus Oerymieil BOJHBI CBOMCTBO BOJIHOBOTO JBMDKEHHS, Npolecc 00pa3oBaHUs
MHTEP(EPEHIINOHHON KapTHHBI;

e TpaHMIIBI IPUMEHUMOCTH MOIETIeH MaTEMaTHUECKOTO U NPY>KUHHOTO MasiTHUKOB.

Ipusooums npumepwl:
K0JIe0aTEILHOTO W BOJHOBOT'O JIBUKEHUH, yUETa U UCIIOJIb30BaHHE PE30HAHCA B IIPAKTUKE;

2 ypoBeHb

Obvacuams.
e 00pa3zoBaHHE MAaKCUMyMOB U MUHUMYMOB HHTEP()EPEHIIMOHHON KapTHUHBI.
e oOpa3oBaHUE MOMEPEUHON U TIPOIOJILHON BOTHBI;
e pPACIpPOCTPAHEHHE 3BYKA B CPEJIE;
e IPOUCXOXKJICHHUE DXa.

H[!I/IMCHSITI) B CTAHAAPTHBIX CUTYAIlHUAX:
1 ypoBenn

Yuems:



IMPUMCHATDH (bOpMy.]'ILI nepuoga M 4aCTOThI KoJIeOaHMH MaTeMaTHYECKOIo M MPY>XXUHHOTO
MAasATHUKOB, JJIMHBI BOJHLBI K PCIICHUIO 3a1a4;

OIpCACIIATL JKCIICPUMCHTAJIBHO IICPUOI KOoJIEOaHHH I'py3a, IOABCHICHHOI'O Ha HUTU H
MMPY>XXUHHOI'O MasgTHUKOB.

2 ypoBeHb

OPUMEHATh (OPMYJIbI MAaKCUMyMOB M MHUHUMYMOB AaMIUIMTY/Abl KOJ€OaHUU K aHaIU3y
UHTEp(HEPEHIIMOHHON KapTUHBL;

YCTaHABJIMBaTh B IIPOLIECCE IPOBEIEHUS MCCIEAOBATENBCKOIO JKCIIEPUMEHTA XapaKTep

3aBUCUMOCTH 1I€pUOJa KoJIcOaHMi MasiTHUKOB OT nmapamMeTpOB K0JIeOATEIbHBIX CHCTEM.

1 ypoBensb

Knaccuguuuposams u_ 0b60b6wams:

BU bl MCEXaHHYCCKHUX KoJIEOaHHH U BOJIH,
SHAHUA O XapaKTCPUCTUKAX K0JIe0aTeILHOrO U BOJIHOBOIO ﬂBHX(CHHﬁ;
0 CBOMCTBaX MEXaHWYECKHUX BOJIH.

Braodemw u npumenams:

METObI CCTCCTBCHHOHAYYHOT'O [TO3HAHNA, B TOM YUCJIC HCCHGI[OBaTeHLCKPlﬁ, K U3Yy4YCHUIO
SaKOHOMepHOCTeﬁ K0JIEOATEILHOTO JABHIKCHUA.

Uumepnpemuposams.

npeamnojgara€Mbi€ UK MOJTYYCHHBIC BbIBOJBI.

Ouyernusams.

KaK CBOIO ACATCIIBHOCTD B IIPOLIECCE yqe6Horo IIO3HaHMsA, TaK U HAYYHBIC 3HAHUA O
KOJIe0aTeIbHOM U BOJIHOBOM JABHXXCHHH.

Tema. 3ﬂel<mpomazuumuoe no.ne

1 ypoBeHnn

Obvacuams:

¢bu3nyeckre SBIECHUS: 3JeKTPOMAarHUTHAs MHIYKLNS, CAMOMHIYKIIUS ;

IPOLECC BO3HMKHOBEHMS U CYIIECTBOBAHMS AJIEKTPOMArHUTHBIX KOJE€OaHWH B KOHTYpE,
OpeBpallleHue HHEeprud B KoJeOaTeNbHOM  KOHType, Ipolecc o0pa3oBaHus U
pacnpocTpaHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH, U3IyYEHHE U MPUEM 3JIE€KTPOMArHUTHBIX BOJIH;
IPUHLUI JEHUCTBHUS U YCTPONCTBO: T€HEPATOPa MOCTOSIHHOTO TOKA, TEHEPAaTopa MepeEMEHHOTIO
TOKa, TpaHcpopMmaTopa, JIE€TEKTOPHOTO  pagUONpPUEMHMKA, TNPUHIUN  TEepeaayvu
JNEKTPUYECKON SHEPTUU.

ObocHosbleams.:

AJIEKTPOMArHUTHYIO IIPUPOY CBETA;
UCIIOJIB30BAaHUE JICKTPOMArHUTHBIX BOJH PAa3HBIX JUAIla30HOB.

2 ypoBeHb.

Obvacuams:



e TPUHIMIBI OCYIIECTBICHUS MOIYJISIIMU U I€TEKTUPOBAHUS PAIMOCUTHAA;
e ponb skcnepumenToB [epra, A.C. [lornoBa u TeopeTHUeCcKUX HcclieqoBaHUd MakcBeiia B
pPa3BUTUU YUEHHS 00 SJIEKTPOMArHUTHBIX BOJHAX.

Ha yposne 3anomunanus
1 ypoBensb

e TOHATHS: MarHUTHBIA TOTOK (P), wuHIYKTUBHOCTH mpoBOoAHUKA(]),37EKTPOEMKOCTH(C),
koa(durmeHT Tpanchopmanuu (K), SAMHUIBI STUX BeauunH: BO, ['H, O;

e  JIMaIa30HbI JIEKTPOMAarHUTHBIX BOJIH;

e (pusmUeckue yCTpOICTB: TeHepaTop MOCTOSHHOTO U IEPEMEHHOT0 TOKa, TpaHchopmarop.

Bocnpouszsodumu:
e OIpeneeHue MOAETH — WIeaIbHbIN KoJeOaTebHbINH KOHTYD;
e mpaBwio JleHna;
. (opMyJIBI MarHUTHOTO TMOTOKA, WHAYKTHMBHOCTH TPOBOJHHKA, EMKOCTH KOHJIEHCATOPA,
nepurosa koiedbanuiit SMB, DMII,
e ONIpPEAEIICHUE TUCIIEPCHH.

Onucvleams:
e ¢dyHaameHTaIbHBIC (pr3nyeckue onbIThl Dapanes;
e 3aBUCHUMOCTh €MKOCTH KOHJIEHCATOpa OT IUIOIMIAIU IUIACTHH, PACCTOSHUS MEXKIYy HUMH U
HAJIMYMS B KOHJIEHCATOPE AUAJICKTPHUKA;
e  METOJBI U3MEPEHHUSI CKOPOCTH CBETA,
e  OMbITHI 10 HAOIIOACHUIO SIBICHUHN AUCTIEPCUH, HHTEp(epeHINHN 1 TudPaKIIN CBETa;
e mkaxy OMB.

2 ypoBeHb
Bocnpouszsooums:

OIpCaACIICHUC (1)I/I3I/I‘-IGCKI/IX BCJIMYHUH: aMIINIMTYJHOC U ZIGI>'ICTBYIOIII€€ SHAYCHUA HANIPSAKCHUA
H CHJIBI IICPEMCHHOT'O TOKA.

Onucwvieams.:
cBoiictea OMB

H[!I/IMCHHTL B CTAHAAPTHBLIX CUTYAIlHUAX:

° ONnpeacCiiiTb HCU3BCCTHLIC BCIWYWHBI, BXOASAINIUC B q)OpMy.TH:II MAarHuTHOro II0TOKa,
WHIYKTUBHOCTH, KO3 dunreHTa Tpanchopmanuu;

L] OMPCACIIATH HAIPABJICHUC NHAYKIIMOHHOI'O TOKA,

e  BBINOJHATH MPOCTHIC OIBITHI 1O HAOIIOJCHUIO TUCIIEPCHUH, TUPPAKINKA U HHTEP(EPECHIINU
CBETa;

e (opMUpPOBATh LN U TUTIOTE3Y, COCTABJIATH TUIAH SKCIIEPUMEHTAITLHON paOOTHI;

e TPUMEHATH: (HOPMYJBI MEPUOJA JIEKTPOMATHUTHBIX KOJICOAHUH W JUIMHBI 3MB K PEIICHHIO
3aj1a4, aHAIM3UPOBATH M OIICHUBATH PE3yJIbTAThl HAOIOICHHUS U SKCIIEPHMEHTA.

Yuems:



H[ZI/IMCHHTL B HCCTAHAAPTHBIX CUTYAIIUAX

1 ypoBenn

e 00001maTh pe3yapTaThl HAOIIOAEHUI 1 TEOPETUUECKUX TOCTPOCHHUH,
e IIPUMEHSTH MOJyYCHHbIE 3HAHUS /7151 OOBACHEHHUS SBJICHUHN U MIPOLIECCOB;

2 ypoBeHb

e CHCTEMaTHU3UPOBaTh: CBOMcTBAa OMB paamoanana3zoHa 1 ONTHYECKOTO AUANa30Ha.

Obobwamu:
3HaHus 00 OMB paszHoro auanazoHa.

Tema. CTpoeHne aToMa U AaTOMHOI0 siApa. Mcnoab30BaHue JHEPIUH ATOMHBIX
saep

1 ypoBensb
Ha yposne 3anomunanus

Haszvigamy:

e (U3HUECKYIO BEIUYHHY U €€ YCIOBHOE OOO3HaueHHWE: MOTJOIIeHHas n03a m3nydeHus (D);
€IUHULYY DTON BenuuuHsl: ['p;

e TIOHATHS: CHEKTp, CIUIOIIHOM W JIMHEWYaThlii CIIEKTp, CHEKTp MCIYCKaHUs, CHEKTP
HIOTJIOLIEHHUS], TPOTOH, HEUTPOH, HYKJIOH;

e MOJEIM: MOJENIb CTPpOEHHs aroma TOMCOHa, IUIAHETapHAas MOJENb CTPOEHHUs aToMa
Pesepdopna, npoTOHHO-HEHUTPOHHAS MOAETb SIPA;

e (usnueckue ycrpoiicTBa: kamepa BuibcoHa, sepHbI peakTop, aTOMHas 3JEKTPOCTaHIIMS,
cyeruuk ['elrepa.

[ ]

Bocnpouzeooumy:

e ONpEHeNeHUs TMOHATUH U (U3MYECKUX BEIMYMH: PaJAMOAKTUBHOCTb, paJAMOAKTHBHOE
u3nydeHue, aibda-, 6era-, raMma-u3IydeHue, 3apsi0BOe YUCIO0, MACCOBOE YHCIIO, U30TOIl,
paJAMoOaKTUBHbIE MPEBpAlleHUs, IEPUO MOIypacnaja, siACpHbIe CUJIbl, JHEPTHsl CBSI3U Apa,
sIEpHAsl peaklys, KpUTHYECKas Macca, LENHas siepHas peakiysi, IOIVIOIIEHHas J103a
U3JIy4YEeHUs, DJIEMEHTapHas 4acTULa.

Onucvleams.
OMNBITHL
e ombIT Pesepdopna mo paccenBanuio anb(a-yactuil, onslT Pesepdopma mo omnpeneneHuro
COCTaBa PaJIMOAKTUBHOTO U3ITy4YCHUS;
e ICTHYIO SACPHYIO PEAKIIHIO.

2 ypoBeHb

Bocnpon3BoauTh:
e oOmpejerneHue MOHATHH U Pu3nyeckux BenmuuuH: GotodrddexT, kBaHT, HOTOH, NePEeKT MacCHI,
JHEPreTUYECKUM BBIXOJX SACPHOM peaklUH, TEPMOsAEepHas peakuus, DJIEMEHTapHbIC
YaCTUIIbI, aHTUYACTHULIbI, AHHUTUIISILIUS, aJIPOH ,JIETITOH, KBapK,




3aKOH paJl0aKTUBHOTO Pacrasia,;
dopmybl: nedexTa Macchl, JHEPTUH CBSI3H Spa

Ha yposne nonumanusn:

1 yposensn

Obvacuams:

(I)I/I?)I/I‘-ICCKI/IG SIBJICHHUA O6pa30BaHI/I€ CIJIOIIHBIX W JHHEHYATHIX CIICKTPOB, CIICKTPOB
UCITYCKaHMS U MOTJIOLICHHUS], paMOAaKTUBHBIN pacnaj, AelieHue saep ypaHa,

npupoy anb(ha-, 6eTa- U raMMa-u3TydeHUH;

IUTAHETAPHYIO MOJIETh aTOMAa, MPOTOHHO-HEUTPOHHYIO MOEIb Spa;

IIPAKTHUYECKOE UCIIOIb30BaHHUE CIIEKTPAIIBHOTO aHAJIN3a U METOJ]a MEUEHBIX aTOMOB;
OPUHLMI JEHCTBUSL M YCTpPOWCTBA: Kamepa BuibcoHa, sIepHOTO peakTopa, aTOMHOU
3JIEKTPOCTAHIMH, cueTdynKa ['eirepa;

NeiicTBHE paJIMOAKTUBHBIX U3TYyUYEHUH U UX TPUMEHEHHE.

Honumames:

OTJIINYHA AACPHBIX CUJI OT CUJI TPABUTALIMOHHBIX U 3JICKTPUYCCKUX

NPUYHMHBL  BBIICJICHUS DHEPTUU TIPeoOpa3oBaHMs sAEp U3 OTICIHBHBIX YacTHI[ WU
MOrJIOMICHUS SHECPIrun JIsd paClICINICHUA AApa Ha OTACJIbHBIC HYKJIOHBI;

9KOJIOTUYECKHUE MPOOJIEeMbI U MPOOJIEMBI SIIepHON 0€30MacHOCTH, BO3HUKAIONIUE B CBS3H C
UCIIOJIB30BAHUEM $IEPHOU DHEPIUHU.

2 ypoBeHb

Llonumams:

pOJIb 3KCIEpUMEHTA B M3YyYEHHUU KBAaHTOBBIX SBJICHUH, MOJEIEH B IPOLECCE HAYYHOTO
MOo3HaHUS (Ha MpUMepe MOJIeNIel CTPOeHHs aToMa U s1/1pa);

BEPOSATHOCTHBIM XapakTep 3aKOHA paJliOaKTUBHOTO U3TyUYEeHHUS;

XapakTep W YCIOBHS BO3HMKHOBEHMSI DPEAaKIMM CHHTE3a JIETKUX SAEpP W BO3MOYKHOCTD
WCIIOJIb30BaHUs TEPMOSACPHON SHEPTUY;

CMBICJI aHHUTHJISILIUM 3JIEMEHTAPHBIX YaCTUI[ M UX BO3MOKHOCTH POKAATHCS MapaMH.

Ha YPO6HE RPDUMEHEHUA 6 MUNUYHbBIX CUmMYAUUAX

1 ypoBenn

Yuems:

AHAJIM3UPOBATH HaGHIO,HaeMI)Ie SIBIICHUS UJIHM OINBITHI UCCIEA0BAaTENICH U OOBSCHATH MMPUYIHUHBL
HNX BOSHUKHOBCHUA U IIPOABIICHUSA

OIPCACIIAThL U 3allUChIBATD 0003HaUYCHUE AApa 1000r0 XUMHYECKOI0 JIEMEHTa C YKa3aHHuEM
MacCCOBOI'0 U 3apsA0BOI0 YMUCCII; 3alIMChIBATh PCAKIINHN aJ'II)(i)a-I/I 6eTa—pacnaHOB

Onpedenamu:

3apsA70BbIE U MACCOBBIE YHCJIA DJIEMEHTOB, BCTYNAKOIMX B SJIEPHYIO PEaKLHI0 WIH
oOpa3yromuxcs B €€ pe3yJbTare;

IIPOAYKTHI SIACPHBIX PEAKIIMHA UM XUMUYECKHUE 2JIEMEHTHI SIEP, BCTYNAIOUINX B PEAKIIMIO;
HepUo/ MoJlypacmaja pagloakTUBHbBIX 3JIEMEHTOB.



Ipumensams:
3HAHUS OCHOB KBAaHTOBOU (DM3WKH ISl aHAIM3a U OOBSICHCHUS SIBIICHUH TIPUPOJIBI U TEXHUKH.

2 ypoBeHb

Yuems:
® 1CIOJIb30BaTh 3aKOH PaJMOAKTUBHOTO pacmajaa sl ONpEeACNICHHUs] YMCIa PACMaBIIMXCA U
HEpaCHaBIINXCs JIEMEHTOB U MEPHO]T UX TIOJypacIaja;
® paccUMTHIBATH 1e(HEKT MACCHI U YHEPTHIO CBS3H SAJED;
® OOBSCHATH YyCTPOMCTBO, HA3HAYCHUE KAXIOTO JIEMEHTA M paboTy SIEPHOTO PEaKTOpA.

Ha yposne npumenenus 6 HeCmanOapmHubvlX CUMYAUUAX
1 ypoBenn

Ymems:
aQHAJIM3UPOBATh KBAHTOBBIC SIBJICHHUSI.

Cpasnusamu:
e sJICPHBIC, I'PABUTAIMOHHBIC M JJICKTPUUCCKHE CHIIBI, JCHCTBYIONIHME MEXIy HYKJIOHAMH B

szipe, 00001aTh OTyYeHHBIC 3HAHUS;
e TPUMEHSTH 3HAHHS OCHOB KBAHTOBOH (PM3MKHU 11 OOBSICHEHUS] HEU3BECTHBIX paHee SBJICHHMA
¥ TIPOIIECCOB.

2 ypoBeHb

Hcnonvzosamy.:
e METOABl HAyYHOTO I[IO3HAHUS: OMIMPUYECKUH (HAONIOEHWE U BKCIEPUMEHT) U
TeopeTudecKue (aHayin3, 00001eHNEe, MOIEIMPOBAHUE, aHATIOTHSI, MHIYKINS) [IPU U3yUYEHUN
3JIEMEHTOB KBAaHTOBOU (DU3UKHU.

Tema. CTpoeHue ¥ 3BOJIOLNS BCEJEHHOM

Ha ypoene 3anomunanus

Hasvieamo:

e (usuUeckye BEIWYMHBI U MX yCIOBHBbIE 0003HAYCHUS: 3BE3[(HAS BEIMUYMHA (M), paCCTOSHUE
110 HeOeCHBIX Te (T); eMUHUIIBI 9TUX BEJTUYHH: TIK, CB.TOJI;

e TIOHATHSA: co3Be3musa bompmasgs Mensenuna m Mamas Menenuna, nnaHeTbl CoJHEYHOM
CHCTEMEI, 3BE3HbIC CKOIJICHUS

e aCTPOHOMHYECKHE MPUOOPHI M YCTPOICTBA: ONTUYECKHIE TEIECKOIbI M PAAHOTEIECKOIIBI,

e (a3l JlyHsr;

e OTIMYME TEOLECHTPUUECKOW CUCTEMBI MUPA OT T€IMOLEHTPUUECKOM.

Bocnpouszsooums.

e ONpEICICHUS TMOHSATHIA: AaCTPOHOMHUYECKAs CIWHUIA, CBETOBOH TOJ, 30JUaKATbHBIC
CO3BE3/IUs, TCOICHTPUYCCKAs U TeIMOICHTPUYIECKAsT CUCTEMbI MHPA, CHHOJUYCCKHI MECSII,
CUJIEpPUYECKUI MECSIIL;

e MOPSJIOK pacroiioxeHus miaHeT B COJIHEYHON CHUCTEME; MOHSATHE COJHEYHOTO M JIYHHOTO
3aTMEHUH; SBIICHUS: TIPUIMBOB U OTJIMBOB, METEOPA U METCOPHTA.




Onucoleams:
e HaONIO/JaeMOE CYTOYHOE IBW)KCHHE HEOECHOU cdephl; BUIUMOE IMETICO0pa3HOe JIBIKESHUE
IJIAHET;
e TCOICHTPUYECKYIO U TeITUOLCHTPHUECKYIO CUCTEMBI MUpa; n3MeHeHus (a3 JIyHsl.
e BwkeHHEe 3emun BOKpYr COJHIIA, AJIEMEHTHI JTyHHOW TOBEPXHOCTH, SIBJICHUE IPEIECCHUH,
M3MEHEHHUE BUJIa KOMETHI B 3aBUCUMOCTHU OT pacctosinus 10 CoHila.

Ha ypoene nomunanus
1 ypoBeHnn

IIpusooums npumepui:

HEOECHBIX TeJI, BXOAAIINX B cOCTaB BceneHHoi;

IJIaHET 3€MHOM TPYIIIBI U IJIAHET-TUTaHTOB;

Manibix Ten CoTHEUYHOH CUCTEMBI;

TEJIECKOIIOB: PePPaKTOPOB U PEPIIEKTOPOB, PATUOTEICCKOIIOB;
Pa3IUYHBIX BHJIOB U3ITYYCHHS HEOCCHBIX TEIT,

Pa3TUYHBIX IO OopMe CITyTHUKOB TIJIaHET.

ObvsacHamy:
e rmerieo0pa3Hoe ABMKEHUE TUIAHET;
® BO3HUKHOBEHHE IMPUJIMBOB HA 3eMJIE;
e JBIKEHME noyroca Mupa cpenu 3BE31;
® COJIHEYHBIC U TYHHBIC 3aTMECHUS;
e SBIIGHUE METEOPA;
® CYIIECTBOBAHMS XBOCTOB KOMET;
®  HCTOJB30BAHMS PA3TMYHBIX CITyTHUKOB B aCTPOHOMHUH M HAPOJTHOM XO3SMCTBE.

Ouenusams.
TEMIIEPATypy 3BE3]I 11O UX LBETY.

Ha yposne npumenenus 6 munuiuHolX CUMyayuax
1 ypoBensb

Ymems:
HaXOJIUTh Ha HeOe HanboJIee 3aMETHBIE CO3BE3AMS U IPKUE 3BE3IBI

Onucvieamsn:

e OCHOBHBIE THIIBI HEOECHBIX TEJ U ABJICHUH BO BeeneHnoi;

e  OCHOBHBIE 00BeKThI COJHEYHOH CHCTEMBI;

e Teopuu npoucxoxaeHus CoIHEYHON CUCTEMBI;

e ompenerniaTh pa3Mepsl o0pa3oBaHuii Ha JIyHe;

®  PAcCUUTHIBATH JAaTy HACTYIUICHUS 3aTMEHHUIA;
000CHOBBIBATh UCIIOJIH30BAHUE UCKYCCTBEHHBIX CITyTHHKOB 3€MJIM B HAPOJAHOM XO3SIMCTBE U
Hay4YHbIX UCCJIEI0BAHUSAX.

Ilpumenamo:
MapHUKOBBIN AP heKT A1 00BACHEHHS YCIOBHIA Ha TIaHETaX.



2 ypoBeHb

Yuemo:
POBOJUTH MPOCTEUIINE ACTPOHOMUYECKHE HAOIIOACHUS
Obvacuams.
e u3MeHeHue ¢a3 JlyHsl;
®  pa3IMYMe MEXIY T'eOLIEHTPUYECKON U reTMOLEHTPHUYECKON CHCTEMaMH MUpa.
Onucvieams.
® OCHOBHBIE OTVINYMS [UIAHET — TUTAHTOB OT IUIAHET 3€MHOM IPYIIIbI;
e (usnyeckue nporeccel 0opazoBanusi COTHEUHON CHCTEMBI.

Ha yposene npumenenus 6 HeCManOAPMHbLIX CUMYAUUAX
1 ypoBensn

0O000mars:
3HAHUA:

e 0 QUBMYCCKUX PaA3THUUAXK TUIAHET,

e 00 00pa3oBaHUU IUTAHETAPHBIX CUCTEM Y APYTUX 3BE3.
CpaBHUBATD:

e pa3Mephsl HeOECHBIX Te,

e TEeMIIEPaTyphl 3BE3]1 Pa3HOTO IIBETA;

® BO3MOXXHOCTH Ha3€MHBIX H KOCMHYECKUX HAOJIIOICHU.

llpumenamo:
MOJTyYeHHBIC 3HAHUS JUISI OOBSICHEHUSI HEM3BECTHBIX PaHee HEOECHBIX SBIICHUH U MPOIIECCOB.

II1. Conepxanue y4eOHOI0 nmpeamera.

I'naea 1. 3akonwst e3aumoodencmeus u 06UICEHUA meJl
( 44 uaca)

Mexanudeckoe JBWKeHHE. MarepuanbHas Touka. CucTema oOTcuera; NyThb; TPaeKTOPHS;
nepeMenieHe IBIKYIIErocs Tena (HaX0oXAeHne KOOpAUHAT 110 Ha4yaJbHOW KOOpAUHATE U MPOEKINH
BEKTOPA MEPEMELLIEHUS).

PaBHOMEpHOE NPAMOJIIMHEITHOE ABMKEHHE. 3AKOH PABHOMEPHOTO MPSMOJIMHEUHOTO ABUKEHHUS.
I'paduueckoe npeacraBaeHre paBHOMEPHOTO MPSAMOJIHMHEHHOTO ABMKeHUs. (OnpeaeneHne BeKTopa
CKOPOCTH, (POPMYJIBI AJI1 HAXO0XKIEHUS TPOEKIIUK U MOJYJIl BEKTOPA MEePEMEILEHHUS, PABEHCTBO
MOJYyJIsl BEKTOpa epeMEIeH s], TyTH U IO 10/ TpaduKoM CKOpocTH). OTHOCHTEIBHOCTD
NEepPEMEIICHMUS.

Yckopenue. PaBHOYyCKOpEHHOE MTPSMOJIMHENHOE IBUKEHHE, 3aKOH PABHOYCKOPEHHOTO
NPSIMOJIMHEWHOTO JIBM>KEeHMsI. [lepemertienne npy npsiMOIIMHEMHOM paBHOYCKOPEHHOM JIBUYKEHHH.

YckopeHne cBOOOJHOTO MaaeHHs Teld B BO3AYXE M Pa3peKEHHOM IPOCTPAHCTBE. Y MEHbBILICHHE
MOJYJISl BEKTOpa CKOPOCTH MPHU MPOTUBOIIOJIOKHOM HAINPABIEHUN BEKTOPOB HAYAJIBHON CKOPOCTH U
YCKOpEeHHe CBOOOJIHOTO MaJeHHs. 3aBUCHMOCTb YCKOPEHHsI CBOOOHOTO MaJeHHs OT HIMPOTHI MECTa
U BBICOTHI HaJT 3eMJIEH.

VYc¢n0Bus KpUBOJIMHENHOIO ABMKEHU. HanpaBiieHre CKOpOCTH Tena Ipu ero
LEHTPOCTPEMUTEIBLHOM YCKOPEHHUH 10 OKPYKHOCTH. LIeHTpocTpemMuTenbpHas cuiia.



3akoH uHepuuu. [lepBbIii, BTOpoil U TpeTui 3akoHbl HbroTOHA. [[BHbKeHUWE Tena moj ACHCTBHEM
HECKOJIbKMX CHJI. TpaeKTropus Tes, IBMKYILUXCS ¢ MaJlol CKOpocThio. [lepBasi kocMuieckasi CKOpOCTb.
Hesecomocts. [leperpyzku.

Wmnynee tena. @opmyna uMmiyibca Tena. EnvHuna ummynbca. 3aMKHYTbIE CHCTEMBl. 3aKOH
COXpaHEHUsl UMITyJIbca. PeakTUBHOE IBUIKEHHE.

Pabota. MomnHocTs. [loTeHIManbHas ¥ KUHETHUECKasi YHEPTUs. 3aKOH COXPaHEHHsI MEXaHHYECKOU
SHEPIHH.
Jlabopamopmuvie padomot.
JLLP. Nel «MccnenoBanue paBHOYCKOPEHHOTO MPSMOJIUHENHOTO JIBHXKCHUS.
JLP. No2 «M3mepenune cBOOOIHOTO TaJICHUS.
Konmponwvusie pabomot.
K.P. Nel «KunemaTnka MaTepuabHON TOUKN»
K.P. Ne 2 «3aKkoHEBI B3aMOJEHCTBUIY.
K.P. Ne3 «3akoHbI cOXpaHEHHsI B MEXaHUKEY.

I'nasa II. Mexanuueckue konevanusn u éoanwl (12 uacos).

OO6mwme yepThl pazHooOpa3HbIX Kojebanuii. [lonstue konebaTenpHoro MBIKeHUA. KonebarenpHbie
cUcTeMbl. MasaTHUKM. AMIUIMTYZa KoieOaHWd, TMepuoj, YacToTa, COOCTBEHHAas YacToTa
Koyie0aTeNIbHOM CUCTEMbI, TrapMOHMYecKHe Kojebanus. [loHsATHE BBIHYX AECHHBIX KOJeOaHUH,
SIBJICHHE PE30HaHCA.

MexaHu3M paclpoCTpaHEHHs] MEXaHW4YecKnX Koiiebanuii. [lomepednsie W TMPOIOIBHBIC BOJHBEI.
XapaKTepUCTUKHU BOJIH: CKOPOCTb, JJIMHA BOJHBI, YaCTOTA, NEPUOJ KOIeOaHUH, CBA3b MEXIY STUMHU
BEJIMYMHAMU

Jlabopamopnsie pabomel.
Ne3  «MccnenoBanue 3aBHCUMOCTH MEPUOAA M YaCTOTHI CBOOOIHBIX KOJIEOAHHI MaTeMaTUYECKOTO
MasITHHKA OT €TI0 JJIMHEI
Konmponvuwvie padbomeot.
K.P. Ne 4 «MexaHndeckue KoJeOaHH U BOJHEID.

I'naga IlIl. Inekmpomacnumnoe none (19 uacos)

MarnutHoe mose TOKOB. MarnutHoe mose. IlocTostHHble MarHuTBl. MarHuTHoe TmOJIE
JIEKTPUUYECKOr0 TOKa. MaruutHoe mose coienouna. [IpaBuino neBoit pyku. IIpaBuio OypaBuuka.
[IpaBuno npaBoii pyku ais coneHonia. CBA3b HANPaBICHUI JIMHAK M.II. TOKA C HAIIPaBJIECHUEM TOKa
B IIPOBOAHMKE. BEKTOp MarHWTHONW MHAYKIMH. JIMHMM MarHUTHON MHIYKLUH.

JIMHUY MHIYKIIMY MarHUTHOTO MOJis. MarHUTHBIN MOTOK. fIBJI€HUE 3JIEKTPOMAarHuTHON UHAYKIWH.
[IpnurHBEI BO3HUKHOBEHMS HHAYKIIMOHHOTO Toka. Camonnaykuus. Ilpasuio nenna.

3aKOH 3JEKTPOMArHUTHOM MHIYKITHH.

Konnencarop. OnexktpoéMkocTh KoHaeHcaTopa. KonebarenbHbiii koHTyp. CBOOOAHBIE U
BBIHYK/ICHHbIE 3JIEKTpPOMarHuTHble kojiebanus. [IpeBpaliieHre sHepruu B Kose6aTeIbHOM KOHTYPE.

CkopocTh;  AJMMHA BOJIHBI, NIPUYMHBI BO3HHMKHOBEHHs BOJH. Paguonepenada W paavonpHEM.
TeneBunenmne. Illkona 53MeKTpOMarHUTHBIX BOJH. OOHapy)XeHHE DSJIEKTPOMArHUTHBIX BOJIH.
WuTepdepennys ceera. DIeKTpOMarHUTHAs IPUPOA.

Jlabopamopnvie pabomel.

JLP. Ne4 ««M3yuyenue saBiaeHUs 3JIEKTPOMAarHUTHON WHTYKIIUN.
Konmponvuwvie padomoi.

K.P.Ne 5 « DnexTpoMarauTHele KojieOaHNUs U BOJHBI».



I'naga 1V. Cmpoenue amoma u amomnozo aopa. Hcnonvzoeanue snepzuu
amomuuix aoep (12 uacog)

CocrtaB aroMHoOro sapa. [IpoTtoHHO-HEUTpOHHAA MOAEHb siapa. PazMeps! snpa. PanroakTHBHOCTS.
Anbda-, 6eta-, raMMa-4acTUIIbl. 3aKOH COXPAHEHHs] MaCCOBOT'0O YMCIIA U 3apsAaa MPU PaJuOAKTUBHBIX
MIPEeBPALEHUX, IKCIIEPUMEHTAIbHBIE METO bl UcciieoBaHus yacTuil. Jlegekt macc. @oTord¢ekr.

Monens npouecca aeneHus saep ypana. Llennas peakuust nenenus siaep ypana. Kputuueckas
Macca. SAnepnslii peaktop — ADC. buonornueckue aeiicteus paauanuu. TepMosiiepHbIle PEaKIUH.

Jlabopamopnwie pabomel.

JL.P. Ne 5 «M3yueHue TpeKOB 3apsHKEHHBIX YacTHUIL TTO TOTOBBIM (poTorpadusim». OTKpBITHE MPOTOHA
U HEUTpOHA.

JL.P. Ne 6 «M3yuenue neneHus sjipa aroma ypana mo gororpaduu TpeKoB

Konmponwsuwvie padomot.

K.P. «Ctpoenue aToma 1 aTOMHOTO si7ipa. Mcnonp30BaHue SHEPTUU aTOMHBIX SIACP»

I'nasa 1V. Cmpoenue u 360110uus éceiennoi (6 yacoe)
Crpoenue u macuradbsl Beenennoit. Cucrema 3emisi- JlyHa. 3akoHbl JBMKEHUs TutaHeT. [lmaHeTs
3emHo# rpynmnsl. [L1aneTsl- rurantel. Manbie Tena COTHEYHON CUCTEMBI.

Konumponvuwvie padbomeot.
K.P.Ne 7 « Becenennas.

Iloemopenue (8 uacoes)

IV. KanengapHo — reMaTu4eckoe IJIaHUPOBaHMeE

Ne Tema ypoka Kon- | Ilnan | Cxoppe
ypoKa BO | HPYEM | KTHPOB
4acoB ast aHHast
JaTa JaTa
3aKoHBI B3aUMO/eHCTBHUS U ABUKEeHHUS TeJl — 44 4
aTepuanbHas Touka. CucreMa orcuera. BBoHBIN
1 M C B 1 3
MHCTPYKTaX 110 TEXHUKE OE30MIaCHOCTH B KaOMHETE CEHT.
duzuku.
2 1 6
Ilepemenienue.
CEHT.
3 1 6
Omnpenenenne KOOpAUHATHI ABMKYIIETOCs TeNa.
CEHT.
4 [Tepemenienne npu NpIMOINHEHNHOM PaBHOMEPHOM 1 10
JBrKeHUH. CTapuHHbBIE PYCCKHUE MEPHI IJIUHBI. CCHT.

5 Perenne 3anay Ha COBMECTHOE IBU)KEHUE. 1 13




CCHT.

6 [IpsamonnHEeTHOE PaBHOYCKOPEHHOE IBUKEHUE. 13
Yckopenue. CEHT.
7 CKopoCTh MPSIMOJIMHEMHOTO PaBHOYCKOPEHHOTO 17
nBrxenus. ['paduk ckopoctu. CEHT.
8 Ilepemenienue npy NpAMOIUHENHOM PaBHOYCKOPEHHOM 20
JIBUKECHHH. CEHT.
9 Ilepemenienue Tena npu npsIMOJIUHEHHOM 20
PaBHOYCKOPEHHOM JIBIKEHHH 03 Ha4aJIbHOW CKOPOCTH. CEHT.
10 JlaGopatopnas padora Nel «VccnenoBanue 24
PaBHOYCKOPEHHOTO JBM)KEHUs 0€3 HauaJIbHOM CKOPOCTH CEHT.
11 Pemenue 3amad Ha NpsIMOJIMHEHHOE PAaBHOYCKOPEHHOE 27
JIBUJKECHHUE. CEHT.
12 OTHOCUTENBHOCTH ABMKEHUS. ['eoieHTprueckas u 27
TeJIMOLEHTPUYECKAsE CUCTEMbI MHUpA. CEHT.
13 CKOpOCTb Tena Py HEPAaBHOMEPHOM JIBUKEHHH. 1 okrT.
14 Pemenue 3a1a4 Ha IPSIMOJIMHEHHOE PAaBHOYCKOPEHHOE 11
JIBUKECHHE. OKT.
15 KonTpousnas padéora Ne 1 no teme «Kunemaruka 11
MATEPUAIBHON TOUKM» OKT.
16 WNuepumanbHple cuctembl otcuera. [lepBblii  3aKkOH 15
Hprorona. Mccak HproTOH — co3partenb KIIACCUYECKOU OKT.
bu3uKy.
17 18
Bropoii 3akoH HeroTOHA.
OKT.
18 18
Pemenue 3ana4 Ha BTOpo# 3akoH HproToHa.
OKT.
19 22
Tpetwnit 3akoH HproToHa.
OKT.
20 JIBM>KeHHE Tesa 10 TOPU30HTAIIN IO JEHCTBUEM 25
HECKOJIbKUX CHJIL. OKT.
21 JIBM>KeHME Tesa 10 BEPTUKAIIN 10 IEUCTBUEM 25
HECKOJIBKUX CHJI. OKT.
22 29
JBr>KeHUE CBSI3aHHBIX TEIL.
OKT.
23 Penrenue 3amau Ha OBUKEHHUE TeJIa MO ACHCTBUEM 1
HECKOJIBKUX CHII. HOs0.
24 1
O600611eHnEe IO TeMe «3aKOHbI JBHYKEHUS.
HOsIO.
25 CBo0OOHOE TTaJICHUE. 5




HO50.

26 Jlabopamopnasa paboma Ne2 «3meperne cBOOOTHOTO 8
MaIEeHUD). HO50.
27 JIBmxeHue Tena, OpOIIeHHOTO BEPTUKAIBHO BBEPX. 8
Hesecomocts. A.A. JIeOHOB - MEpPBHIA YEIOBEK, HOSI0.
COBEPILMBIIMKI BBIXOJ B OTKPBITBIM KOCMOC.
28 12
Pemenue 3aa4 Ha cBOOOAHOE MaIeHUE Tell.
HOsIO.
29 22
3aKOH BCEMHUPHOTO TATOTEHHS.
HOSI0.
30 YckopeHue cBOOOIHOTO MaieHus Ha 3eMJie U APYTHX 22
HEOECHBIX TeNax. HOsIO.
31 26
Pemenue 3a1au no temMe « 3aKOHBI IBUKEHUSD)
HOsIO.
32 KonTpoabnas padora Ne 2 o Teme «3aKOHBI 29
B3aUMOJICHCTBUS U JIBMOKECHUS TEI. HOs0.
33 [IpssMonHENHOE ¥ KPUBOJUHENHOE IBUKECHUE. 29
JIBuKeHHe Tena 1o OKPY>KHOCTH € TTOCTOSTHHOM IO HOsIO.
MOJIYJIIO CKOPOCTBIO.
34 JIBm>xeHne uckyccTBeHHbIX CIyTHUKOB 3eMiii. MUpOBbIE 3
JOCTHKEHMSI B OCBOEHMHM KOCMUYECKOTO MPOCTPAHCTBA. JIeK.
35 Pemenue 3a1a4 Ha ABM)KEHUE Tella IO OKPY>KHOCTHU C 6 nex.
MIOCTOSTHHOW CKOPOCTBIO.
36 Wmnynbe Tena. 3aKOH COXpaHEHUs! UMITYJIbCa. 6 nex.
37 10
Pemenue 3a1a4 Ha 3aKOH COXpaHEHUsI UMITYJIbCA TEJl.
JIeK.
38 13
PeaktuBHOE NBUKEHUE.
JIEK.
39 Pemenue 3amau no reme «Mmiynbe Tena. 3aKoH 13
COXpaHEHUS UMIYJIbCA» JIEK.
40 17
Mexanndeckasi paboTa U MOIUTHOCTb. DHEPTHsl.
JIEeK.
41 20
3aKOH COXpaHEeHUs MEXaHUYECKON SHEPIHH.
JIEK.
42 Pemenue 3a1a4 Ha 3aKOH COXPAHEHMSI MEXAHUYECKOU 20
SHEPIHH. JIEK.
43 24
Pemenue 3a1a4 Ha 3aKOHBI COXpPAaHEHUS] B MEXaHUKE.
JIeK.
44 KonTtposabnast paéora Ne 3 o teme «3aKoHbI 27




| COXpPAaHCHHA B MCXAHHUKEC)).

JIEK.
MexaHunuyeckue Kojied0aHus 4 BoJHbI (12 yacoB)
45 1 27
Konebarensusie nemxennsa. CBOOOIHEIE KOJIEOAHN.
JIEK.
46 1 10
BenuunHbI, XapakTepu3yIomye KojedareabHoe TBUKCHHE
SIHB.
47 Jlabopamopnan paboma Ne3 «VccnenoBanue 1 10
3aBHCHMOCTH MEPUOJIA M YACTOTHI CBOOOIHBIX KOJICOaHHI SIHB.
MaTEeMaTHYeCKOr0 MasiTHUKA OT €T0 JJIMHBI
48 ["apmonnueckue konaebaHus. 3aTyXaronume Koueoanus. 1 14
BoiHyX/1eHHbIEC KOJICOaHUs SIHB.
49 1 17
Pesonanc
SIHB.
50 1 17
Pemenune 3aa4 Ha MexaHHMUYECKUE KOJIeOaHUSI.
SIHB.
51 1 21
Pacnpoctpanenue konebanuii B cpeze. BoiHbl.
SIHB.
52 1 24
Jnuna BosiHbl. CKOPOCTH PaCpOCTPAHEHUS BOJIHBI.
STHB.
53 1 24
Wcrounnky 3ByKa. 3ByKOBBIE KOJICOAHUSI.
SIHB.
54 BricoTa u TeMOp 3ByKa. ' poMKOCTh 3BYyKa. 1 28
Pacnipoctpanenue 3Byka. 3BykoBbie BosiHbI. [1lymoBoe SIHB.
3arpsi3HEHUE CPEbIL.
55 1 31
OTtpakeHue 3ByKa. 3ByKOBOIl pe30HaHC
SIHB.
56 KonTtposbnast paéora Ne 4 no teme «MexaHnnueckue 1 31
KOJIe0aHUs M BOJHBDY. SIHB.
duekTpoMariuTHoe noJie (19 yacon)
57 1 4
MaruuTtHOe nozse.
dbesp.
58 Hanpasnenue Toka 1 HarpaBJIeHUE JIMHUHN €ro 1 7
MarHUTHOTO TIOJIA. dbesp.
59 OO6HapykeHrne MarHUTHOTO TIOJIS 110 €T0 ISHCTBUIO Ha 1 7
AJEKTpUUYECKUi TOK. [IpaBuiio ieBoi pykwu. dbesp.
60 1 11
NHayKuys MarHuTHOTO TOJIA.
dbesp.
61 1 14
Pemenue 3ana4 Ha 3ak0H AMIiepa.
dbesp.
62 MarHuTHbIN MOTOK. 1 14




dbesp.
63 1 18
SIBieHME IEKTPOMArHUTHOM UHIYKITHH.
dbesp.
64 JlaboparopHast pabota Ne 4 «/3yueHue sIBICHUS 1 28
AIEKTPOMATHUTHON WHAYKITUNY. dbesp.
65 1 28
Hamnpasnenue nnaykumonHoro toka. [Ipasuiio Jlenna
dbesp.
66 1 4
SIBiieHME CAMOMHIYKIIUY.
MapT
67 [Tonydenue u nepeaaya NEPEeMEHHOTO IEKTPUUECKOTO 1 7
toka. Tpancdopmatop. MapT
68 1 7
DJIEKTPOMArHUTHOE 1OoJ€. DIEKTPOMATHUTHBIE BOJIHBI.
MapT
69 Konebarenbublil koHTYp. [losyuenue snekrpoMarHuTHbIX | 1 11
KOJICOQHMIA. MapT
70 1 14
[TpuHIMIIBI paAUOCBS3U U TEIEBUICHUS.
MapT
71 OnexkTpoMarHuTHas pupoja cBera. BausHue 1 14
AJIEKTPOMATHUTHBIX M3JTYYEHUN Ha )KHUBBIE OPTAaHU3MBI. MapT
72 [Ipenomnenue cBera. PU3NYECKUIM CMBICH MTOKa3aTENs 1 18
npesiomsieHus. Jlucnepcus cBera. I{Bera Tel. MapT
73 1 21
TuIbl ONITUYECKUX CIIEKTPOB.
MapT
74 [Tornomienue u ucryckanue cB€Ta arTOMaMH. 1 21
[TpoucxoxaeHne THHEHYaThIX CIIEKTPOB. MapT
75 KonTpoasHas padora Ne S no teme 1 25
«ONEeKTPOMArHUTHOE TOJIEY. MapT
Ctpoenue aToma u aTOMHOTr0 siipa. Ucnosib3o0Banne y3Heprum atoMHbIX siiep (12 yacoB)
76 1 28
PannoaktuBHOCTE. MOzenn aToMa.
MapT
77 1 28
PannoakTrBHBIC PEBpAICHUS AaTOMHBIX SIIIEP.
MapT
78 DKCIepUMEHTAIbHbIE METO/IbI UCCIEOBAHUS YaCTHII. 1 1 anp.
79 OTkpbiTHE IPOTOHA U HeWTpoHa. JlabopaTopHas paboTta 1 11
Ne 5 «3yuenue TpekoB 3apsKEHHBIX YACTHIL [10 TOTOBBIM amp.
dotorpadusamy.
80 1 11
CoctaB aTOMHOTO siipa. SlnepHble CUIIBL.
amp.
81 1 15
Dueprus cBs3u. Jledekr macc.
arnp.




82 1 18

Henenue saep ypana. Llennas peakuus
amp.

83 JlaGopaTtopHas pabora Ne 6 «M3yuenue nenenus sapa 1 18
aToma ypasna 1o ¢otorpaduu TpekoB anp.

84 Anepusrit peaktop. [IpeobpazoBanne BHyTpeHHEH 1 22
SHEPTHH sIIep B SJEKTPUUECKYIO SHEPTHI0. ATOMHAs arp.
SHEpreTHKa. JKOJIOTUYECKUE TIPOOIIEMBI SIEPHOM
SHEPTeTUKHU.

85 buonornueckoe neiictBrue paauanuu. 3akoH 1 25
PaAMOAaKTUBHOIO pacnajia. amp.

86 1 25
TepmosinepHble peakiuu.

anp.

87 KonTpoasHas padora Ne 6 o teme «Ctpoenne atoma u | 1 29

aTOMHOTO siipa. VMcnonbp3oBaHue SHEPTUU aTOMHBIX SIACP» amp.
CTpoeHue 1 IBOJIIOIUSA BCeJTeHHOI (6 YacoB)

88 CocraB, ctpoenue u npoucxoxaeHue ConHeuHon 1 2 mait
CHUCTEMBI.

89 Bbonpimme miianetsl COMTHEYHON CUCTEMBI. 1 2 mait

90 Masbie Tena COnHEUHON CUCTEMBI. 1 6 mai

91 Crtpoenue, uznydeHnue u 3Boroiys CoiHIa U 3BE3]. 1 9 mait

92 Crtpoenue u 3BoIIOIMS Beenennoit. 1 9 mait

93 1 13
KonTpoabnast pabora Ne 7 «Bcenennasy.

Mau
IoBTOpenne (8 yacoB)

94 [ToBTOpenue Temsl «lIpsiMonHEHOE paBHOMEPHOE U 1 16
pPaBHOYCKOpEHHOE JIBIKeHUe». [ToBTOpeHne TeMbl Mai
«3akonbl HeI0TOHAY.

95 1 16
[ToBTOpEeHHEe TeMbl «3aKOHBI COXPAHEHUS B MEXAHUKEY.

Mai

96 [ToBTOpenue Tembl «MexaHnueckue KoueOanus u 1 20
BOJIHBD). Mau

97 IToBTOpEHME TeM «DJIEKTPOMArHUTHOE TOJIEN, 1 23
«CTpoeHne aToMa U aTOMHOTO SIIpay. Mau

98 1 23
Htorosast KOHTpoJIbHAS paboTa.

Mau

99 AHayn3 OIMOO0K MTOTOBOM KOHTPOJIBHOM pabOTHI. 1

100 O6o0matomee MOBTOPECHUE. 1

101 O6o0matoriee MOBTOPECHUE. 1
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