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[NOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yuebHoro npeamera «@Pusmuka» B 9 Kiacce Ha ypOBHE OCHOBHOTO
o0rrero oopa3oBaHus pa3padoTaHa Ha OCHOBE CJICYIONIMX HOPMATUBHBIX JJOKYMEHTOB:

— @enepanbpHoro 3akoHa «O00 obpazoBanuu B Poccuiickoit @enepanuu» (Ne 273-D3 or
29.12.2012r.;

— @enepa’abHOTO rOCYIapPCTBEHHOTO 00pa30BaTEIBHOIO CTAaHAAPTa OCHOBHOTO OOIIETo
obpazoBanus, yreepxkaeH npukazoM MO u H P® ot 17.12.2010r. Ne 1897 (c usmeHeHUsAMH Ha
31 nexabps 2015 rona)

— IlopsakoM opraHu3alii W OCYHIECTBJICHHS 00pa30BaTENbHOW JAEATEIHHOCTH II0
OCHOBHBIM 00111€00pa30BaTEIbHBIM IIPOTrpaMMaM — 00pa3oBaTEIbHBIM MTPOrpaMMaM Ha4aJIbHOTO
00111er0, OCHOBHOT'O OOIIEr0 M CpelHero odmiero oOpa3oBaHusl, YTB. IpHKa3oM MuHOOpHAyKH
Poccun ot 30.08.2013 Nel1015;

— Oenepa’bHBIM IEPEYHEM YYCOHHMKOB, PEKOMEHIIOBAHHBIX K HCIIOIB30BAaHUIO TIPU
peanu3alii  UMCIOIIUX T'OCYJapCTBEHHYIO aKKPEAUTAIMI0 00pa3oBaTENIbHBIX IMPOTPaMM
HAYaJBLHOTO W OOIIEro, OCHOBHOTO OOIIEro, CpelHero oOImero oO0pa3oBaHUs, YTB. MPHKA30M
MunoOpnayku Poccun ot 28 nmekabps 2018 1. No 345 (¢ u3MEHEHHMSIMH U JIOTIOJTHEHUSIMH),
Ob6pazosarenbHoii nmporpammoit MBB(C)OVY «llentp oOpazoBaHms»

— VYuyebusm mnanom MBB(C)OVY «llentp oOpazoBaHus»;

— OGpazoBarenbHOI porpammont cpeanero obmero oopasosanust MBB(C)OVY «lentp
00pazoBaHUN,

— IlonoxenneMm o pabodell mporpaMMme yd4eOHOTO HpeAMETa, pealn3yeMoro Ha ypoBHE
cpennero obmiero oopazosanus B MBB(C)OVY «llentp oOpazoBanusi»,

— ABTOpCKOM HIpOrpaMMbl OCHOBHOTO o00miero oOpa3oBaHus. Pusnka.7-9Kkiaccsl:
pabouass nporpamma k auHun YMK A.B. Ileppimikuna, E.M.I'yTHuK: yuyeOHO-MeTOIUYECKOE
noco6ue/ H.B. ®unonosuy, E.M. I'yrauk.—M.:[Ipoda,2019.

— Y4eOHO-MeTOINYEeCKUN KOMILJIEKC:

Ousuka. 9 knacc./YaeOHHK i 001eo0pa3oBaTenbHbIX yupexaenuil. [lepeimkun A.B.
- M.: poda, 2019.

JlaHHas mporpamMMa COCTaBJIEHa Ha OCHOBE aBTOPCKOM MpOrpaMMbl OCHOBHOT'O OOILEro
oOpazoBanus. ®duzuka.7—Ixknaccel: pabouas nporpamma k juHun YMK A.B. IleprikuHa,
EM. Tyrauk wu oOecnieuuBaeT 00s3aTeIbHBIE MHUHUMYM  COJEpPXaHHUS  OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM OO0IIET0o oOpa3oBaHMs MO (DU3UKE B COOTBETCTBUM C Y4YEOHBIM
IUIaHOM 00111€00pa30BaTENbHOTO YUPEKICHHUS.

O0mme nenu 00pa3oBaHus € y4eToM crnienupuKu y4eO0HOro npeamera.

N3yuenne Gpu3uKy B OCHOBHOH ILIKOJIE HAIIPABJIEHO HA IOCTUKEHUE CIEAYIOIINX LIEIeH:

1) dopmupoBaHue MpeAcTaBIEHUIl O 3aKOHOMEpPHOW CBSI3U M MO3HABAEMOCTHU SIBICHUI
npuposibl, 00 OOBEKTUBHOCTH HAy4yHOrO 3HAHMS; O CHCTEMOOOpasyroued ponu (U3MKU IS
PasBUTHSL IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTMH; HAyYHOIO MHUPOBO33PEHUS Kak
pe3ysbTara U3yuyeHus: OCHOB CTPOEHUS MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;

2) dbopmHpoBaHUE MEPBOHAYAIBHBIX MPEJCTABICHUNA 0 (PU3NYECKON CYIIIHOCTHU SIBIECHUIH
npupoabl  (MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMATHUTHBIX M KBAaHTOBBIX), BHJAX MaTEpHUU
(BemiecTBO M TOJ€), ABMKEHHHM Kak croco0e CYIIeCTBOBaHMS MAaTEpUH; YCBOCHHE OCHOBHBIX
el MeXaHHKH, AaTOMHO-MOJIEKYJISIPHOTO YYE€HHMs] O CTPOCHMHM BEUIeCTBa, JJIEMEHTOB
SNIEKTPOAMHAMUKMA W  KBAaHTOBOM  (DM3UKHM; OBJQJCHUE TOHATHMHBIM  ammapatoM H
CHUMBOJIMUYECKUM SI3BIKOM (PH3HKH;

3) npuoOpereHHe OIbITa NPUMEHEHUS HAYYHBIX METOJIOB IO3HAHMSA, HAONIOEHUS
(GU3NYeCKUX SIBICHHI, TPOBEICHHS OIBITOB, NMPOCTHIX AKCIEPUMEHTAIBHBIX HCCIIEIOBAHHH,
OpSAMBIX M KOCBEHHBIX M3MEPEHMH C HCIOJNBb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX
U3MEPUTENIbHBIX TPUOOPOB; TOHUMaHNE HEM30EKHOCTH MOTPEIIHOCTEH JTFOOBIX U3MEPEHUI;



4) moHuMaHue (UNUYECKUX OCHOB M TPUHIMIIOB ACWCTBUS (paboThl) MamuH |
MEXaHU3MOB, CpPEICTB IEPEIBM)KEHUS M CBS3M, OBITOBBIX IPHUOOPOB, MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX IPOLIECCOB, BIMSIHMS MX Ha OKPYKAIOIIYIO Cpeay; OCO3HaHHE BO3MOYKHBIX
IPUYMH TEXHOTECHHBIX U SKOJIOTHYECKUX KaTacTpod;

5) oco3HaHWEe HEOOXOIUMOCTH NPUMEHEHHsS JTOCTHIKCHUH (DU3UKM M TEXHOJOTHH IS
paLMOHaIBHOIO IPUPOJOIOIB30BAHNUS;

6) oBlazieHNEe OCHOBAMH O€301aCHOTO MCIOJIb30BaHUS €CTECTBEHHBIX M MCKYCCTBEHHBIX
JNEKTPUYECKUX U MATHUTHBIX IOJIEH, SJIEKTPOMAarHUTHBIX M 3BYKOBBIX BOJIH, €CTCCTBCHHBIX U
UCKYCCTBEHHBIX HOHHU3UPYIOIIMX M3Iy4eHUH BO W30€KaHHE HX BPETHOIO BO3JEHCTBHS Ha
OKPYXKAIOIIYIO CPEely U OPraHU3M YEJIOBEKA;

7) pa3BUTHE YMEHUS IUIAHUPOBATh B TIOBCEAHEBHOM JKM3HU CBOM JIEUCTBUS C
IIPUMEHEHUEM IIOJYyYCHHBIX 3HAHUM 3aKOHOB MEXAHUKH, DJIEKTPOJUHAMHUKYU, TEPMOJUHAMUKHU U
TEIUIOBBIX SIBJIEHUH C LIEJIbI0 COEPEKEHNUS 310POBbS;

8) ¢opmupoBaHUE NPEACTABICHUH O HEPALMOHAIBHOM MCIIOJIB30BAaHUU IPUPOJHBIX
pECypCcOB M DHEPrUH, 3arpsA3HECHUU OKPYKAIOLIEH Cpenbl Kak CIEACTBHE HECOBEPILICHCTBA
MAIllMH U MEXaHU3MOB;

OO0uasi xapakTepuCcTHKA y4eOHOI0 MpeaMeTa

JlaHHBII KypC SIBIISICTCSI OJHUM M3 3BEHBHEB B (DOPMUPOBAHMM E€CTECTBEHHO-HAYYHBIX
3HAHMHU y4aluxcsi HapsiLy ¢ XuMmuel, Ouonoruei, reorpagpueii. [IpuHimn noctpoeHus Kypca —
o0beMHEHNE W3Y4aeMbIX (DaKTOB BOKpPYr OOmUX (HU3NYECKUX HAeH. ITO IMO3BOIMIO
paccMaTpuBaTh OTJEIbHBIC SBJICHUS W 3aKOHBI KaK YaCTHBIE Cllydan OoJiee OOLIMX ITOJIOKECHUH
HAyK{, YTO CHOCOOCTBYET NMOHMMAHHMIO MaTephalla, pPa3BUTHIO JIOTHYECKOTO MBIIUICHUS, a HE
POCTOMY 3ay4YHBAaHUIO (PAKTOB.

W3yuenmne crpoeHHs BemlecTBa B 7 KIAacce CO3AAET NPEACTABICHHUS O IMO3HABAEMOCTH
SIBJICHUH, UX OOYCIIOBJICHHOCTH, O BO3MOXKHOCTH HENPEPHIBHOTO YTIIYOJCHUS W TOIOJHEHUS
3HAHUH: MOJIEKyJla — aTOM; CTPOCHHE aToMa — J3JIEKTPOH. Jlanee 3TH 3HaHUS HCMOIB3YIOTCA
IpU M3YYEHHM MAacchl, IUIOTHOCTH, JaBJICHUs Tra3a, 3akoHa llackams, oOBsSCHEHUH W3MEHEHUS
aTMOC(EepHOTO JaBJICHHUS.

B 8kiacce mnpopoikaeTcs MCIONB30BaHME 3HAHMM O MOJEKYyJIax MpH H3yYEeHUH
TETUIOBBIX sIBIIEHUH. CBeEHUs 110 AJIEKTPOHHON TEOPHUU BBOASATCS B pasjeie «IJIeKTpUIECKHe
ABJICHUS». Jlanee n3y4aroTcs 3JIeKTPOMAarHUTHBIE U CBETOBBIE SIBICHUS.

Kypc dusukm 9 kmacca pacupsieT ¥ CUCTEMaTH3UPYET 3HAHUS 10 (PHU3HKE, TOITyIeHHBIE
yyaimuMucs B 7 U 8 Kilaccax, Mo iHuMasi X Ha ypoBeHb 3aKOHOB. HOBBIM B cojiepkaHuu Kypca 9
KJlacca SBISIETCS BKIIFOUEHHE acTpO(PHU3MUECKOro Marepuana B COOTBETCTBUHU C TPEOOBAHUSIMHU
dI'oC.

Onucanue Mecrta yqeﬁﬂoro npeamMera

Ha n3yuenue npenmera ®@usnka no yueOHoMmy miaaHy otBoautcs 17 dacoB (0,5 yaca B
HEJIETIIO).

JIH‘IHOCTHLIC, METanpeaMETHbIC U IPECIMETHDLIC PE3YJIbTAaThbl OCBOCHUA NMPEAMETA du3zuka
I/I3y‘-ICHI/IC (I)I/ISI/IKI/I Ha YPOBHC OCHOBHOI'O O6IJ_ICTO O6p330BaHI/IH HaIlTpaBJICHO Ha

JOCTHIXCHHEC O6yanOIHHMHC${ JIMYHOCTHBIX, MCTAIIPEAMETHBIX n MpEAMETHBIX
06pa3OBaTCJ'IBHBIX PE3YyJIbTATOB OCBOCHUS y‘lC6HOF0 napeameTa.



JInuHoOCTHBIE pe3yJbTaThl B c(epe OoTHOLIECHMI o0ydawmmxcsa K cede, K CBOeMYy
310POBBIO, K MO3HAHUIO ce0s:

- opueHTanus OOy4aromMXCsi Ha JOCTHKEHHE JIMYHOTO CYAaCThs, pPEaTU3aIUI0
NO3UTHBHBIX JKU3HCHHBIX IIEPCIEKTHB, HWHHUIMATUBHOCTH, KPEAaTHBHOCTb, TOTOBHOCTh H
CIIOCOOHOCTh K JIMYHOCTHOMY CAaMOOIPEAEIEHUI0, CHOCOOHOCTh CTaBUTh LEIM U CTPOUTH
KM3HEHHbIC TUIAHbI;

- TOTOBHOCTb M CITIOCOOHOCTH 00ECHeUuTh cebe U CBOMM OJIM3KUM JIOCTOMHYIO JKU3Hb B
IPOILIECCE CAMOCTOSATENFHOM, TBOPUECKON M OTBETCTBEHHOU JICATEIHLHOCTH;

- TOTOBHOCTB M CITOCOOHOCTH 00yYaroImuXcs K OTCTAaMBAHUIO JJMYHOTO JOCTOMHCTBA,

COOCTBEHHOTO MHEHUs, TOTOBHOCTb M CIOCOOHOCTh BBIpAOaTHIBATh COOCTBEHHYIO
MO3HIIMIO N0 OTHOIIECHHUIO K OOIIECTBEHHO-TIOJUTHYECKIUM COOBITHSM IPOLUIOTO M HACTOSIIErO
Ha OCHOBE OCO3HAHMS M OCMBICIICHHSI MCTOPHH, JyXOBHBIX IEHHOCTEH M JOCTIKCHUH Hamen
CTpaHbI;

- TOTOBHOCTHb M CIIOCOOHOCTH OOYYalOUIMXCSI K CaMOPA3BUTHIO M CaMOBOCIIUTAHUIO B
COOTBETCTBUHM C OOIICUYEIOBEUYECKUMHU IIEHHOCTSAMH M HJeallaMi TPaXKAAHCKOTO OOIEeCTBa,
HOTPEOHOCTh B (PM3MUECKOM CAMOCOBEPILICHCTBOBAHUH, 3aHATHAX CIIOPTHBHO-03/10POBUTEIIHLHOM
JeSITeTbHOCTBIO;

- TPUHATHE M pealu3alys [EeHHOCTEeH 310poBoro M Oe3omacHoro obOpasa KH3HH,
OepexxHoe, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (PH3MYECKOMY M
IICUXOJIOTUYECKOMY 37I0POBBIO;

- HENPUATHE BPEIHBIX MPUBBIYCK: KyPEHHUS, YIOTPEOICHHUS aJIKOTOJIsI, HAPKOTHUKOB.

JIuuHOCTHBIE pe3yJbTaThl B c(epe oTHomeHuid odyyarommxca k Poccmu kak k
Poaune (OTeuecTBy):

- poccuiickas WIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKONW MJIEHTUYHOCTH B
[TonmukynbTypHOM cOIMyME€, YYyBCTBO OOIIHOCTH poccHiickoro Hapoia u cyabbe Poccuw,
aTPUOTU3M, TOTOBHOCTb K CIIy>KeHUI0 OTedecTBY, €ro 3allluTe;

- YBaXXEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepea Poaunoil, ropgoctu 3a
CBOM Kpa#, CBOW PoauHy, mponuioe M HACTOSIIEE MHOTOHAILMOHAIBLHOTO Hapoxa Poccuu,
yBa)KEHHE K FOCYIapCTBEHHBIM CUMBOJIaM (Tep0O, diar, TUMH);

- (QopMupoBaHUE YBaXEHUS K PYCCKOMY S3BIKY KaK TOCYJapCTBEHHOMY SI3BIKY
Poccuiickoit ®enepauuu, SBISIOMIEMYCS OCHOBOM POCCHUHCKOW HAEHTHUYHOCTH U TJABHBIM
(akTOpoM HAIIMOHAIBHOI'O CaMOONPEEIICHNUS;

- BOCIUTaHHE YBAXEHUS K KYyJIbType, f3bIKaM, TPaJULHUsAIM U OObIYasM HapOJIOB,
npokuBaronux B Poccuiickoit @enepannu.

JInuHocTHBIEe pe3yJabTaTbl B cdepe OTHOMIEHUH O00y4YalIIUXCd K 3aKOHY,
rOCy1apCTBY H K IPAa’KIAHCKOMY 00IeCTBY:

- TPaXJAaHCTBEHHOCTb, TPa)JaHCKas MO3MUIMS aKTUBHOTO M OTBETCTBEHHOIO 4JIEHA
poccHiicKkoro oOIecTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLMOHHBIE MpaBa M OOS3aHHOCTH,
YB@XAIOIIEr0 3aKOH M [PaBOMOPSIOK, OCO3HAHHO IMPUHUMAIOLIEr0  TPAJAUIMOHHBIE
HallMOHAJIbHBIE M OOIIEeYeNOBeYeCKHe T'yMaHMCTHYECKHE M JeMOKpaTH4YeCKHe I€HHOCTH,
TFOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HU;

- [pU3HAHHE HEOTYYKIAEMOCTH OCHOBHBIX IIpaB M CBOOOJ 4EJIOBEKa, KOTOpbIE
MPUHAJJIEKAT KKJIOMY OT POXKAECHHS, TOTOBHOCTh K OCYIIECTBIEHHIO COOCTBEHHBIX IpaB U
cB0OOJ 0e3 HapylIeHUs MpaB U CBOOOJ JPYruX JHL, FOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE
npaBa U cBOOOJIbI YeJIOBEKa U IpaKIaHUHA COTJIACHO OOIENpPU3HAHHBIM MPUHIMIIAM U HOpMaM
MEXYHapOJHOr 0 IpaBa U B cooTBeTcTBUU ¢ KoHcTuTynmei Poccuniickoit denepaiuu, npaBoBas
U TIOJIUTHYECKAsi TPAMOTHOCTb;

- MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DAa3BUTUS HAyKH U
OOLIECTBEHHOM MPAaKTUKH, OCHOBAHHOE Ha JAMAJOre KYJIbTyp, a TaKXkKe pa3iuuHbIX (Qopm
0O0IIeCTBEHHOT'O CO3HAHMSI, 0CO3HAHHE CBOETO MeCTa B MOJUKYJILTYPHOM MUDE;



- HMHTEPUOPU3ALHNS LEHHOCTEN JEMOKPATUU U COLMATIbHOM COJIMIAPHOCTH, TOTOBHOCTD K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOUIEHUH B IPYIMIIE WIM COUMAIbHON OpraHu3alny;

-  TOTOBHOCTh OOYYaIOIIMXCS K KOHCTPYKTHBHOMY YYacTHIO B TPHHSATHUU PEIICHUH,
3aTparMBaOIIMX UX IpaBa M UHTEPEChl, B TOM YHCJIE B PazNU4HbIX (opMax OOIIECTBEHHOMN
CaMOOpraHu3alllK, CAMOYIPABJICHHS], OOIIIECTBEHHO 3HAYUMOM J1€ITEIbHOCTH;

- IPUBEPKEHHOCTh UJESIM MHTEpHAIMOHATIU3Ma, JPYKObl, paBEHCTBA, B3aHMMOIIOMOIIN
HapoJI0B;

- BOCIIUTAaHHE YBAXXUTEJIBHOIO OTHOLICHHSI K HAallMOHAJIBHOMY JOCTOMHCTBY JIFOJAEH, UX
YyBCTBaM, PEITUTHO3HBIM YOCKICHUSM;

- TOTOBHOCTH 00YYaIOIIUXCS MPOTUBOCTOSITH UJICOJIOTUU IKCTPEMHU3MA, HAITMOHATIN3MA,

- KceHO(OoOUH; KOPPYIIHH; JUCKPUMUHAIIUH IO COITUABHBIM, PEITUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM IPU3HAKAM U APYTMM HETaTUBHBIM COLUAIILHBIM SIBIICHUSAM.

JIMYHOCTHBIE pe3yJbTaTbl B cepe OTHOMIEHHH 00yYAKIIMXCH € OKPYKAKIMMHU
JIOAbMM:

- HpPaBCTBEHHOE CO3HAHHWE M IOBEJCHHE HA OCHOBE YCBOCHHS OOIICUETIOBEUYECKUX
HeHHOCTef/'I, TOJICPAHTHOTO CO3HAHHA W IMOBCACHHA B IIOJUKYJIBTYPHOM MHPEC, OTOBHOCTH U
CIIOCOOHOCTH BECTH TUAJIOT C APYTUMU JIOAbMH, TOCTUTATh B HEM B3aMMOIIOHUMAHHSI, HAXOUTh
06HII/I€ LEJI U COTPYAHUYATD AJId UX HOCTHIKCHUA,

- OPUHITHE TYMAaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE u
00pO’KenaTeNbHOE OTHOIIEHHUE K JPYTOMY YEJIOBEKY, €0 MHEHUIO, MUPOBO33PEHHIO;

- CIIOCOOHOCTH K CONEPEKUBAHUIO U (DOPMHUPOBAHHE MO3UTUBHOTO OTHOIICHUS K JIIOJISIM,
B TOM YHUCJIC K JIMIIAM C OT'PaHUYCHHBIMHA BO3MOKHOCTAMM 300POBbA U MHBAJIUIAM,

- OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (HU3M4YecKoMy U
MICUXOJIOTHYECKOMY 3JI0POBBIO IPYTHX JIFOJICH, YMEHHUE OKA3bIBaTh MIEPBYIO TIOMOIIIb;

- ¢dopMupOBaHHE BBIPAKEHHOW B TMOBEJCHWU HPABCTBEHHOW IMO3UIIMH, B TOM YHCIE
CIOCOOHOCTH K CO3HATEeNbHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS W IMOBEICHHUS Ha
OCHOBE YCBOGHHUSI OOIIEUETOBEUECKUX I[IEHHOCTeM W HPABCTBEHHBIX YYBCTB (YECTH, 0T,
CIIPaBEUTMBOCTH, MUJIOCEPIUSI U IPYKETIO0H);

- pa3BUTHE KOMIIETEHIIMH COTPYIHUYECTBA CO CBEPCTHUKAMHU, OETHBMH MIIAJIIIETO
BO3pacTa, B3pOCIBIMH B  00Opa3oBaTeNbHOM, OOIIECTBEHHO  IOJIE3HOM, yueOHO-
HCCIIEIOBATENBCKOM, MPOSKTHON U APYTUX BHUAX JIEATEIHHOCTH.

JInyHoCTHBIE pe3yJbTaThl B cepe OTHOLICHHH O0YyYAIOMIUXCHA K OKPYKAIOIIEMY
MHPY, KUBOH NIPHPOJIE, Xy 10:KECTBEHHOM KYJIbTYype:

- MHpPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTUSA HAYKH,
SHAYMMOCTHU HAYKH, T'OTOBHOCTb K HAYYHO-TCXHUYCCKOMY TBOPYECCTBY, BJIAJCHHC I[OCTOBepHOfI
uHpopManrell 0 MepeoBbIX JOCTH)KEHUSX M OTKPBITUAX MHPOBOM M OTE€UYECTBEHHOH HayKw,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

- TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIIE CaMOOOpPa3OBaHMIO, Ha
MPOTSDKEHUHM BCEH KM3HU; CO3HATENIbHOE OTHOIIEHHWE K HENpPEephIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpo(dhecCHOHaIbHOM U O0IECTBEHHOM esITeIbHOCTH;

- DKOJOTMYecKas KyjibTypa, Oepe)KHOEe OTHOLIECHHS K POAHOM 3eMie, MNPUPOAHBIM
6orarctBam Poccun M Mupa; MOHMMaHHE BIMSHUSA COLUAIBHO-KOHOMHYECKUX IPOIECCOB HA
COCTOSIHME TPHUPOJHONM M COLMAIBHOM CpElbl, OTBETCTBEHHOCTh 3a COCTOSIHUE IPUPOIHBIX
pecypcoB;

- YMCHUA W HaBBIKHM PA3yMHOI'O0 MNPUPOIAOIIOIB30BaHMHA, HCTCPIIMMOC OTHOLICHUEC K
JEHUCTBUSAM, IIPUHOCALIUM BpE dKOJIOTHH;

- IPUOOPETEHHE OTbITA 3KOJIOTO-HAMIPABIEHHOM 1A TEIbHOCTH;

- DCTETHYECKOE OTHOIICHUS K MHPY, TOTOBHOCTb K 3CTETUYECKOMY OOYCTPOWCTBY
CcOOCTBEHHOTO OBITA.



JInuyHoCTHBIEe pe3yabTaThl B cdepe OTHOLWEHHH O0y4YalIIMXCA K ceMbe H
poaMTeNsIM, B TOM YHCJIe MOATOTOBKA K CeMeiHOM KU3HM:

- OTBETCTBEHHOE OTHOIIEHHME K CO3/JaHHI0 CEMbHM Ha OCHOBE OCO3HAHHOI'O MPUHSATHUSA
IIEHHOCTEH CEMEMHOM KH3HU,

- MOJIOKUTEIBHBIA 00pa3 CeMbH, pPOIUTENLCTBA (OTIIOBCTBA M MATEPHHCTBA),
WHTEPUOpHU3ALUS TPAAUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

JIMYHOCTHBIE pe3yJbTaThl B cepe OTHOLIEHHS O0y4dalIIMXcs K TPyay, B cepe
COLMAJIbHO-IKOHOMHYECKHX OTHOLIEHUIA:

- yBaxeHuHe KO BceM (opmaM COOCTBEHHOCTH, TOTOBHOCTh K 3allUTE CBOEH
COOCTBEHHOCTH, OCO3HAaHHBIA BBIOOp Oyaymiei mpodeccun Kak IyTh M CHOCo0 peann3anuu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

- TOTOBHOCTH OOYy4YalOHIMXCS K TPYIAOBOH NPO(EecCHOHAIBHOW IESITEeNbHOCTH KaK K
BO3MOXKHOCTH  y4yacTHsl B pELICHUU  JIMYHBIX, OOIIECTBEHHBIX, T'OCYAApCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX POOJIEM;

- NOTpeOHOCTb TPYAUTHCS, YBWKEHUE K TPyAy U JIOAIM TpPYAa, TPYAOBBIM
JOCTIDKEHUSIM,  TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K Pa3HBIM BUIaM
TPYIOBOH AESITETbHOCTH;

- TOTOBHOCTh K CaMOOOCITY)KMBAaHHIO, BKJIIOUYasi OOyYeHHE W BBHINMOJHEHHE TOMAITHHX
00s13aHHOCTEH.

JIMYHOCTHBIE pe3yabTarhl B cpepe PU3n4eCKOro, NCUX0JO0rH4eCKOro, COMAILHOr0
U aKaJIeMHU4YeCKOro 0J1aronoy4us 00y4arumuxcs:

- dbusznueckoe, HAMOIMOHATBHO-TICUXOJIOTMYECKOE, COLHMAbHOE  OJaromoiydue
oOydJarouuxcsi B JKM3HM OOpa3oBaTeIbHOW OpraHU3alMH, OIIYyIICHHE Oe30MacHOCTH U
MICUXOJIOTHYECKOro komdopra, UHPOPMAIIMOHHOM O€30IacHOCTH.

MeTanpeamMeTHbie pe3yJbTATbl 0CBOCHHUSI OCHOBHOI 00pa30BaTeIbHON NMPOrPaMMbl
npeacTaBJeHbl TPeMs TPyNIIaMH YHUBEPCAIbHbIX Y4eOHbIX aeiicTBuii (Y'Y ).

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA

BorinyckHUK Hay4YuTCH:

- CaMOCTOSITEJIBHO OMPENENsATh IEIH, 3aJaBaTh MapaMeTpbl U KPUTEPUU, TIO KOTOPBIM
MO>KHO OIPENENIUTh, YTO LEIb JOCTUTHYTA;

- OLICHMBATh BO3MOXKHBIE TIOCIEJCTBUS NIEATEIBHOCTH, COOCTBEHHOM >KHU3HU U KU3HU
OKPYKAIOIIMX JIFO/IeH, OCHOBBIBASICh HA COOOPaKEHUSAX STUKU U MOPAJIH;

- CTaBUTH U GOPMYIHPOBATH COOCTBEHHBIEC 3a/1auu B 00pPa30BaTEIbHOM JIEATEILHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

- OIICHUBATh PECYpChl, B TOM YHCJIE BpeMs W Jpyrue HeMaTepHalbHBIE PECYPCHI,
HEOOXOUMBIE JJIs JOCTUKEHHSI TOCTABJICHHOM 11eTIH;

- BBIOMpaTh MYyTh JOCTIXKCHHS II€JIM, TJIAHUPOBATh pEIICHUE TOCTABJICHHBIX 3ajadY,
ONTUMU3HPYS MaTepHAJIbHbIE U HEMaTEepUaAIbHBIE 3aTPATHI;

- Opranu3oBbIBaTh I((HEKTUBHBIN TOUCK PECYPCOB, HEOOXOIUMBIX Uil JOCTHIXKEHUS
MOCTaBJICHHOM 11eJIH;

- COTIOCTABJIATh MOJYYEHHBINH pe3yIbTaT JeATEIbHOCTH C IOCTABJICHHOM 3apaHee 1eNblo.

IMo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE AelCTBUS

BorinycKHUK HAy4YuTCH:

- HWCKaTh W HAaxOJUTh OOOOIICHHBIE CMOCOOBI pEIICHHWS 3aja4, B TOM YHCIE,
OCYIIECTBIISITh Pa3BEPHYTHI WH(GOPMAIMOHHBI TMOWCK W CTaBUTh HAa €r0 OCHOBE HOBBIC
(yueOHbIEe 1 TO3HABATEINIbHBIE) 33/1a4H;



- KPUTHYECKH OIICHMBATh W HWHTEPHPETHPOBATH HH(GOPMAIMIO C Pa3HBIX MO3MILHUH,
pacro3HaBarh U (PMKCHPOBATh MPOTUBOPEUNs B UHPOPMAITMOHHBIX HCTOUYHUKAX;

- HCHOJb30BaTh pPa3jIMUHbIE MOJEJIBHO-CXEMaTUUYECKUE CPEACTBA JJIs NPEACTABICHUS
CYLIECTBEHHBIX CBA3€M M OTHOIICHWH, a TakkKe [MPOTUBOPEUYUM, BBISBICHHBIX B
UH(POPMALMOHHBIX HCTOYHHKAX;

- HAXOAMUTb U MPUBOIUTH KPUTHUECKHE apIryMEHThI B OTHOIICHUU JIEUCTBUMN U CYKIIEHUN
Apyroro,

- CIOKOWHO M pPa3yMHO OTHOCHUTBCA K KPUTHUECKHM 3aMEUaHUSIM B OTHOILICHUU
COOCTBEHHOTO CYX/ICHUS, pACCMAaTPUBATh MX KaK PECypc COOCTBEHHOTO pa3BUTHS;

- BBIXOJMTH 32 PAMKH y4eOHOTO MpeaMeTa U OCYIIECTBIAThH IEJICHANIPaBICHHbII TOUCK
BO3MOXKHOCTEH JUIsl IIMPOKOI0 IEPEHOCA CPEICTB U CIIOCOOOB JEMCTBUS;

- BBICTPAUBaTh WHAMBHUAYAIbHYIO YUYUTHIBAs OTPAHUYECHUS CO CTOPOHBI OTPaHHUCHUS;

- MEHATD U yJEp’KUBATh Pa3HbIE NO3UIMH B [I03HABATEIbHON JESITEIbHOCTH.

KoMMyHMKaTHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe TeiiCTBUS

BbinmyckHUK HayuHuTCS:

- OCYILECTBJIATH JIETOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU
(xak BHYTpH oOpa3oBaTesIbHON OpraHU3alUH, TaK U 3a €€ MpeaesaMu), NoJ0UpaTh MapTHEPOB
JUTSIIETIOBOM KOMMYHHUKAIIMH UCXOJI U3 COOOPaKeHUN pe3yabTaTUBHOCTU B3aMMO/ICICTBHS, a HE
JIMIHBIX CUMIIaTHH;

- TIpU OCYILECTBJICHUH TPYIIOBOM PabOTHI OBITh KaK PYKOBOJUTENIEM, TaK U YJICHOM
KOMaH/ibl Bpa3HbIX poJisiX (reHepaTop uaeH, KPUTHUK, UCIIOIHUTENb, BBICTYNAIOIINN, SKCIIEPT U
T.1.);

- KOOpPAMHHMPOBATb M BBINOJHATH PAOOTYy B YCIOBUSAX PEATBHOTO, BUPTYAJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

- pa3BepHYTO, JOTMYHO M TOYHO H3Jaratb CBOK TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

- pacmo3HaBaTh KOH(DIMKTOTCHHBIE CUTYallMH M TNPEIOTBPANIATh KOH(IUKTHI 10 HX
aKTUBHOHM (ha3pl, BBICTpaWBaTh JEJIOBYI0O M OOpa30BaTelIbHYI0 KOMMYHHUKalMIO, wu30eras
JMYHOCTHBIX OLEHOYHBIX CYXICHUH.

IIpeameTHbIe pe3yabTaThl OCBOCHHUS y4eOHOTO MpEaMeTa.

BbinycKHHUK Hay4YuTCs:

e coOmojaTh MpaBuiia OE30MAaCHOCTH W OXpaHbl TpyAa IMpH paboTe ¢ y4yeOHBIM U
1a00paTOPHBIM 000PYIOBaHHEM;

® [IOHUMAaThb CMBICI OCHOBHBIX (PU3MUYECKHX TEPMHUHOB: (pusnueckoe Teno, pusnueckoe
sIBTICHHE, PU3NYECKasi BEIIMINHA, CTUHHUIIBI H3MEPEHUS;

®  pacro3HaBaTh MNPOOJEMBbI, KOTOPbIE MOXKHO pPEIIUTh MPU HOMOLIM (HHUIUUYECKUX
METO/IOB; aHAJIM3UPOBaTh OTAENbHBIC 3Talbl NMPOBEACHUS HCCIECIOBAHUN M MHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN 1 OTIBITOB;

®  CTaBUTH OIBITHI MO UCCIENAOBAHUIO (DPU3UUYECKUX SIBICHUHN WM (U3NYECKUX CBOICTB
Tesl 0e3 HUCMOIb30BAaHUS NPSAMBIX H3MEpPEHH; Mpu 3TOM (GOpPMYIHMpOBaTh NpobdiaeMy/3angauy
y4eOHOTO DKCIIEPUMEHTA; COOMpaTh YCTaHOBKY W3 MPEAJIOKESHHOTO 00OPYIOBaHHS; MPOBOJANUTH
OTIBIT U (POPMYIIUPOBATH BBIBOJIBL.

[Tpumeuanue. [lpu mpoBeeHUN UCCIENOBAaHHUS (PU3MYECKUX SIBICHUH H3MEPUTEIHHBIE
npuOOpBl  UCTONB3YIOTCS JIMIIb KakK JAaTYMKH HM3MEpeHHs (PU3MUECKUX BEIMYUH. 3amnucu
MOKa3aHUH MPSIMBIX U3MEPEHUM B 3TOM Cilydae He TpeOyeTcs.

® TIOHUMAaTbh POJIb FIKCIEPUMEHTA B MOJTYYEHUH HaAyYHOU HH(POPMALIUY;

®  [IPOBOJUTH MpsIMbIE U3MEPEHMs (PU3UYECKHX BEIMYMH: BpeMs, PACCTOSHHUE, Macca
Tena, o0beM, cujia, TeMIleparypa, aTMOC(EepHOe JIaBJieHUE, BIAKHOCTh BO3[yXa, HAIpsDKEHHE,
CWJIa TOKa, paJualuoOHHBIA (OH (C HCHOIB30BaHUEM JO3MMETpa); IpPU 3TOM BHIOUPATH
ONTUMAJIBHBINA CIIOCO0



® U3MEpEeHUS U UCMONb30BaTh NPOCTEHIINE METOABl OLEHKH MOTPEUIHOCTEH
W3MEPEHU.

[Tpumeuanue. Jlrobas yueOHasi mporpaMma JI0JKHA 00ECTIEYMBATh OBJIAJICHUE MPSMBIMU
U3MEPEHUSAMH BCEX MEPEUHCICHHBIX (DU3NYECKUX BEITHYHH.

®  TIPOBOJIUTH MCCIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH C UCIIOJIb30BaHHUEM
OpSAMBIX HW3MEPEHHUIl: NpPH 53TOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (DHKCHpPOBAaTh pE3yNIbTaThI
HOJTYYEHHOH 3aBHCUMOCTH (DU3UYECKUX BEIUYMH B BHJE TAOIMIl U TpaduKOB, NenaTh BHIBOIBI
10 pe3ybTaTaM HCCIIE0BaHMUS;

® IPOBOJIUTH KOCBCHHBIE HW3MEpEHHs (U3NYECKUX BEIWYMH: NPU BBITOJHEHUH
U3MEpPEeHN COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS IMPEIJIOKEHHOW HHCTPYKILUH,
BBIYUCIISATh 3HAUEHUE BETMYMHBI U aHAJTU3UPOBATH MOJIyYCHHBIE PE3yJIbTaThl C YI€TOM 3aJaHHON
TOYHOCTU M3MEPEHHIA;

®  AHANU3UPOBATHh CHUTYALMU MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX
OPOSIBIICHUE M3YYCHHBIX (U3UYECKUX SBICHHA WIM 3aKOHOMEPHOCTEH M TNPUMEHATH
MMEIOLINECS 3HAHUS U1 UX OOBSICHEHHS;

® [IOHMMaTh MNPUHIUNBI JEHCTBHA MAIIWH, NMPHUOOPOB W TEXHUUYECKUX YCTPOMCTB,
YCIIOBHA UX 0€30I1aCHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HHU;

®  HCIOJB30BATh IIPU BBHIOJIHEHUH YYEOHBIX 33124 HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY O
(u3HUYECKHX SABICHUSX, CIPAaBOYHBIE MaTepHaIbl, pecypchl IHTepHeT.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

®  0CO3HABAMb YEHHOCMb HAYUHBIX UCCIe008AHUl, PONb (QUUKU 8 pPACUUpeHuu
npeocmasgienuti 06 oOKpyxcaroujem mupe u ee 6Kaa0 8 YayuuleHue Kaiecmed HusHu,

®  UCNOB306AMb NPUEMbl NOCIPOEHUs PU3UYECKUX MOOeell, NOUCKA U POpMYIUPOBKU
00KA3amMenbCms BblOGUHYMBIX 2UNOme3 U Meopemudeckux 8bl80008 HA OCHO8E IMAUPUUECKU
YCMAHOBIEHHbIX PaKmMO8;

®  (CPABHUBAMbL MOYHOCMb UBMEPEeHUsI (DUUYECKUX BeIUYUH NO  BelUHUHE UX
OMHOCUMENbHOU NOSPEUHOCMU NPU NPOBEOCHUU NPAMBIX USMEPEHULL

®  CamMOCMOSAMENbHO NPOBOOUMb KOCEEHHblEe USMEPEHUs U UCCIe008aHUS PUBUYECKUX
BEUYUH C UCNONb30BAHUEM PAZIUYHBIX CROCOD08 UBMEPEHUs PU3UUeCKUX 6eUYUH, 8blOUPamMb
cpeocmea UsMepeHus ¢ y4emom HeoOX0O0UMOoU MOYHOCMU U3MepeHUll, 000CHO8bIBAMb blOOD
cnocoba uzmepeHusl, a0ek8amHo20 NOCMAsIeHHOoU 3a0aye, NPOBOOUMb OYEHKY 00CMOBEPHOCU
NONYYEeHHBIX Pe3yIbmMamos;

®  gOCHMpUHUMAMb UHGOPMAYUIO DUIULECKO20 COOEPIHCAHUS 8 HAYUHO-NONYIAPHOL
qumepamype u cpeocmeax MAcco8ol UHGOpMayuu, KpUmudecKu OYeHUeamv NOJIYYEeHHYIO
ungopmayuro, aHanuzupys ee cooepaicanue u OaHuvie 00 UCMOYHUKe UHpOpMayuu,

® co30asamv cOOCMEEHHbIE NUCbMEHHble U YCMHble COO0OWeHUs O OU3UYecKUx
AGNEHUAX HA OCHOBE HECKONbKUX UCMOYHUKOE UHDOpMayuu, Conposodcoams GblCmynieHue
npezenmayuetl, y4umsledas 0COOEHHOCMU AYOUMOPUU C8EPCMHUKOB.

Conep:xanue yueoHoro npeamMera ®usuka B 9 kinacce (17 4.)

3aKoHbI B3aHMO/IeliCTBHSI ¥ IBUKeHUs TeJ (74)

Onucanue nBwxeHus. MarepuanbHas To4Ka Kak MoJenb Tena. Kpurepuu 3aMeHsl Tena
MarepuanbHO Toukod. IlocrymarensHoe nBmxenue. Cucrema otcdera. [lepememenue.
Paznnurie MexX 1y MOHATUAMU IyTh» U «d1epeMeleHne». HaxoxaeHne KOOpAUHATHI Tena 110 ero
HayaJbHOW KOOpJAMHATE W TPOEKIMH BeKTopa TnepeMemieHus. llepememienne mnpu
IIPSAMOJIMHEMHOM PaBHOMEPHOM JIBUKECHUM.

[IpssMonuHENHOE PaBHOYCKOPEHHOE [BM)KEHHE. MTIHOBEHHass CKOPOCTb. Y CKOPEHHE.
CKOpOCTh IPSAMOJIMHEMHOr0 paBHOYCKOpeHHOro naBmxeHus. ['papuk ckopoctu. Ilepemerienne
IIPU IPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBUKEHUU.



3aKOHOMEPHOCTH, MPHCYLIUE NPSIMOJIUHEHHOMY pPaBHOYCKOPEHHOMY JABIDKEHHIO O€3
Ha4aJIbHOW CKOpPOCTH. (OTHOCUTENBHOCTh TPACKTOPUH, IEPEMEUICHUs, IyTH, CKOPOCTH.
['eonieHTpryecKas ¥ reJIMoLEeHTpUYEcKas cucTeMbl Mupa. [IpudyrHa cMeHBbI 1HA 1 HOUU Ha 3eMie
(B TETTMOIICHTPHYECKON CHCTEME).

[IpyunHbBl IBHXKEHUS C TOYKM 3pEHHUsT ApPHUCTOTEN U €ro mnocienoBaTesiel. 3akoH
nnepuuu. [lepBoiii 3akon HeroToHa. Hepumanbabie cucteMbl oTcyeTa. Bropoit 3akon HeroToHa.
Tperuii 3akoH Herorona. CBoOOIHOE MajicHUE TE.

Yckopenue cBobomgHoro mnaneHus. IlageHue Tenm B BO3AyXe M pa3peKEHHOM
IIPOCTPAHCTBE. Y MEHBILIEHUE MOJYJISl BEKTOPAa CKOPOCTH MPU IPOTUBOIMOIONKHOM HAIPaBIECHUU
BEKTOPOB HAYaJIbHOM CKOPOCTH U YCKOpEHHUs cBOOOHOTO najeHus. HeBecomocTs.

3aKOH BCEMHUPHOIO TATOTEHHUS U YCIOBHMS €ro INPUMEHUMOCTU. ['paBUTaLlMOHHAS
MOCTOSIHHAsl. YCKOpEHHE CBOOOJHOTO NajeHHUs Ha 3emiie W JpYrux HeOEeCHbIX Tejax.
3aBUCUMOCTh YCKOPEHHUsI CBOOOHOTO MAJACHUsS OT MIMPOTHI MECTa U BBICOTHI HAJ 3emieil. Cuia
ynpyroctu. 3akoH ['yka. Cuna TpeHus. Buapl TpeHUs: TpEHUE TIOKOsl, TPEHUE CKOJIbXKEHMUS,
TpeHue kaueHus. dopmyna g pacuera CuUiIbl TPEHHs CKOJIbXeHHUsA. lIpumMepsl mosezHoro
NposiBi€HUsT TpeHud. [IpsMonnHeiiHOe W KpPUBOJIMHENHOE ABWXKEHUE. [[BrykeHue Tena 1o
OKPYXKHOCTH C IIOCTOSHHOM IO MOAYNIIO CKOPOCTBIO. LIEHTpOCTpeMHUTENbHOE YCKOPEHHE.
Hcxyccmeennvie cnymuuku 3emau. Ilepeas kocmuueckas ckopocmo.

Wmnynec Tena. 3amkHyTas cuctema Teil. M3MeHEHHE MMIIYJIbCOB Tel HpU HX
B3aMMOJCHCTBUM. 3aKOH COXpaHeHUs wuMmyinbca. CyIHOCTP U IPUMEPBl PEAKTUBHOIO
nBrkeHus. HasHaueHue, KOHCTPYKIMS M TNPUHIUI JEUCTBUSA pakeThl. MHOrocryneHyaTbie
paketsl. Pabota cunbl. PaGota cuibl TsHXKECTH W CHIIBI ynpyroctu. lloTeHuuanbHas SHEPrus.
Kunernueckas sHeprus. Teopema 00 M3MEHEHMM KMHETUYECKOW SHEPruu. 3aKOH COXpPaHEHUS
MEXaHUYECKON IHEPTUH.

Jlabopamopuvie pabomol
1. MccnenoBanne paBHOYCKOPEHHOTO JIBIKEHHSI 0€3 Ha4aJIbHON CKOPOCTH.
2. 3mepenune ycKopeHHsi CBOOOHOTO MaJCHUS.

Mexanu4deckue KoJ1e0aHus U BOJIHBI. 3BYK (24)

[Ipumepsr konebarenpHOTO ABMKEHUsA.  OOIIME YepThl pazHOOOpa3HBIX KOJEOAHUM.
JluHamMuka KojeOaHMM TOPU30HTAIBHOIO MPYXKHUHHOTO MasTHHKA. CBOOOJHBIE KojeOaHMs,
KoneOaTeabHbIe CHUCTEMBbI, MasiTHUK. BGHI/I‘II/IHI)I, XapaKTCPU3yronue KoiebaTeIbHOe JABMIKCHUC:
aMIUTUTYAA, IEPUOJ, YacToTa, (pa3a KosedaHui. 3aBUCUMOCTh MEPUO/Ia U YACTOTHl MasiTHUKA OT
JUIMHBI €70 HUTU. | apmoHuyecKkue KoneoaHus.

IIpeBpaiieHre MeXaHWYECKOH SHEpruM KoyedaTenbHON CHUCTEMbI BO BHYTPEHHIOIO.
3aryxatomue konebanus. BeinyxaeHHbIe Koe0aHus. YacToTa yCTaHOBUBIIMXCS BBIHYXICHHBIX
KosieOaHui. YCIOBUS HACTYIUIEHHs W (U3UYECKas CYIIHOCTb SIBJICHMS pE30HaHca. YueT
pEe30HaHCa B MPAKTHKE.

MexaHU3M pacpoCcTpaHeHus ynpyrux kosiedanuidi. Mexannueckue BonHbl. [lonepeunsie
U TMPOJOJIbHBIE YIPYTHE BOJHBI B TBEPABIX, KUAKUX U ra3000pa3HbIX cpefax. XapaKTepUCTUKHU
BOJIH: CKOPOCTb, JAJIMHA BOJIHBI, YAaCTOTa, NEpUo KoieOaHui. CBsI3b MEXIY STUMU BEIMYUHAMM.

Hctounuku 3Byka — Tena, konebOmomuecss ¢ dactorod 16 I'm — 20 x['u. YnbrpasByk u
UHOPA3BYK.
Oxomnokanus. 3aBUCHUMOCTb BBICOTHI 3ByKa OT YacTOThl, & IPOMKOCTH 3ByKa — OT

aMIUTUTYABl KoJeOaHUH M HEKOTOpBIX ApYyrux npuuuH. TemOp 3Byka. Hammume cpempr —
HEOO0X0/MMOE YCJIOBHE pacnpocTpaHeHus: 3ByKa. CKOpOCTb 3ByKa B pa3iM4YHBIX Cpelax.
Otpakenue 3ByKa. 9X0. 3BYKOBOI pe30HaHC.

Jlabopamopnas paboma
3. VccnenoBanre 3aBUCUMOCTH TEPUO/IA M YaCTOTHI CBOOOIHBIX KOJIEOAaHUI MasTHUKA OT
JUTMHBI €70 HUTH.



DJIeKTPOMAarHuTHoe mnoJie (4 4v)

Hcrounuku wmarnutHoro moss. lumoresa Awmmepa. ['paduueckoe u3o0pakeHue
MarHMUTHOTO 1oys. JIMHUM HEOAHOPOJHOTO W OAHOPOJHOrO MarHuTHoro mnosd. CeA3b
HAIpPaBJICHUS JIMHUI MarHUTHOIO IOJIS TOKA C HAlpaBJI€HMEM TOKa B MpoBojHuKe. [IpaBuio
OypaBunka. [IpaBuio mpaBoit pyku uist coigeHounsa. JledcTBue MarHUTHOTO MOJISl HA ITPOBOJIHUK
C TOKOM M Ha JBWXKYINYIOCS 3apsuKeHHyro dactuny. IlpaBuno neson pyku. Mupykius
MarHMuTHOrO noiisi. MoIynp BEKTOpa MAarHMTHOM MHAYKUMHU. JIMHMM MarHUTHOM WHIYKIIHH.
3aBHMCHUMOCTb MarHUTHOI'O [TOTOKA, IPOHU3BIBAIOILETO IIJIOLAlb KOHTYpa, OT IJIOLIAAN KOHTYpA,
OpPUEHTALMM TUIOCKOCTH KOHTYPA 10 OTHOUICHMIO K JIMHUSAM MarHUTHOM MHAYKLIUHA U OT MOAYJIS
BEKTOPAa MarHUTHOM MHAYKLIMU MarHUTHOTO I1OJISL.

Oneitel @apages. [IpyuvHa BO3HUMKHOBEHMS MHIYKLUMOHHOrO Toka. OmnperneneHue
SBJICHUS JIEKTPOMAarHUTHOM MHAYKUMHU. TeXHMUECKOe NMpPUMEHEHHE sBIEHUS. BO3HMKHOBEHME
MHAYKIIMOHHOTO TOKa B QJIIOMMHHMEBOM KOJIBLIE NP M3MEHEHHMM IPOXOZSILEr0 CKBO3b KOJIBLIO
MarHUTHOTro moToka. OmnpeneneHUe HaNpaBiIeHUs HHAYKIMOHHOro Toka. IIpaBuno Jlenna.
SBnenust caMOMHAYKIUU. THIyKTUBHOCTB. DHEPIrUs MAarHUTHOIO MOJIS TOKA.

[lepeMeHHBIN ANEKTPUUYECKUN TOK. DJIEKTPOMEXAHMYECKUM MHAYKLIMOHHBIA I'€HEpaTop
(kax mpumep — ruaporereparop). Ilorepu sueprum B JIOII, ciocoObl yMeHbIIEHUS MOTEPb.
Ha3nauenue, ycTpoHCTBO W NPHHUMI JIEHCTBHA TpaHchOpMaropa, €ro HNpUMEHEHHE Npu
nepesade MEKTPOIHEPIUH.

DNEeKTpOMarHuTHOE I0JIE, €r0 UCTOYHUK. Paznuune MeXay BUXPEBBIM IEKTPUUYECKUM U
JJIEKTPOCTATUYECKUM IIOJISIMU. DJIEKTPOMArHUTHBIE BOJHBI: CKOPOCTb, IONEPEYHOCTh, AJIMHA
BOJIHBI, IPUYMHA BO3HUKHOBEHUS BOJH. [lomydeHue u peructpauus 3J€KTPOMAarHUTHBIX BOJIH.
BbicokouacTOTHBIE 3JIEKTPOMAarHUTHbIE KOJIEOAHUS W BOJIHBI — HEOOXOJMMBIE CpeACTBa IS
ocyliecTBieHUsT paauocBsa3u. KosebaTenbHbII KOHTYp, MOJIYyYEHHE AJIEKTPOMAarHUTHBIX
KoJIeOaHUH.

@opmyna Tomcona. biok-cxema nepelarIero M IPUEMHOTO YCTPOMCTB UL
OCYILIECTBJICHUS PAJMOCBA3H. AMIIUTYAHAsE MOLYJISALUSA U JE€TEKTUPOBAHUE BBHICOKOYACTOTHBIX
KoJIeOaHUH.

Wntepdepenus u nudpakuus cBera. CBET Kak YacTHBIN cllydyail 3J€KTpPOMarHUTHBIX
BOJIH. JlMama3oH BHAMMOIO U3JIyYeHUS Ha IMIKale »3JIEKTPOMAarHUTHBIX BOJH. YacTuiibl
3JIEKTPOMArHUTHOTO U3ITy4yeHUsI — (OTOHBI (KBAHTHI). SIBIEHUE TUCTIEPCUU.

Paznoxxenne Oenoro ceera B crnekTp. [lonmydeHue Oenoro cBeTa HyTEM CIOKEHUS
CHeKTpalbHbIX 11BeTOB. L{Beta Ten. Haznauenue u ycTpoiicTBo criekTporpada M CreKTpOCKoIa.
Tunsl ontuyeckux cnekTpoB. CIUIONIHOW M JUHEHYaThle CHEKTPbI, YCIOBHSI UX IOJYYEHUS.
CriexTpbl HcnyckaHus W noryomeHus. Cnexmpanvnuviti ananus. 3akoH Kupxroda. ATombel —
VCTOYHUKU U3Ty4YeHHUs M morjomieHus: cBera. OObsICHEHHE W3Iy4yeHHUs U TOIVIOIIEHHs CBETa
aTOMaMU U TIPOUCXO0XKICHUS JIMHEWYAThIX CIIEKTPOB Ha OCHOBE NOCTYJIaTOB bopa.

Jlabopamopuwie pabomul
4.V3ydeHuesIBIeHUSIIIEKTPOMArHUTHOMHH Ty KIIHH.
5. HaGmroieHue CIUIOMIHOTO U JIMHEHUYAThIX CHEKTPOBUCITYCKaHMUS.

CTtpoeHne aToMa 1 aTOMHOTO siapa (34)

CnoxHbI cocTaB paJuOaKTUBHOTO HW3Iy4deHMs, o-, - W y-4acTuubl. Moaenb aToma
Tomcona. OmbiTel Pesepdopma mo paccesHuto o-yactui. [lmanerapHas Mopens aToma.
[IpeBpaiienus aaep npy paauoakTUBHOM paciiajie Ha MpUMEPE a-pacnaja pagus.

O6o3HaueHue sAaep XUMHUYECKHUX DJIEMEHTOB. MaccoBOoe W 3apsiioBO€ 4YHCla. 3aKOH
COXpaHEHHUsI MAacCOBOr0 4YHCJIa W 3apsga NpU PaJuoaKTUBHBIX TpeBpaileHusx. HaszHaueHwe,
YCTPOMCTBO U NMPUHIMUII AEHCTBUS cueTyuka l'eiirepa u kamepsl BuiibcoHa.



BriOuBanue o-dacTHllaMu MPOTOHOB U3 siAep aroma azota. Habmromenue Qotorpaduit
oOpa3oBaBIIMXCSd B KaMmepe BuiibcoHa TpeKOB 4acTHUIl, y4acTBOBAaBUIMX B SJEPHON peakiUu.
OtkpsITHE U cBOWcTBA HEMTpoHA. [IpoTOHHO-HENTPOHHASI MOAEIB ApA.

OU3NYeCKUil CMBICT MAacCcOBOr0 M 3apsaaoBoro uucesn. OcCOOEHHOCTH SACPHBIX CHIL.
W3otonbl. DHeprusi cBs3u. BHYTpeHHssE sHEprust aroMHBIX sijep. B3auMocBs3p maccsl U
sHepruu. Jledekt Macc. Briaenenre win norjaoueHne SHEPTuu B SIACPHBIX PeaKIHsIX.

Mopenb mporiecca aeneHust siapa ypaHa. Beiienenue sHepruu. YCJIOBUS HMPOTEKAHUS
YIPaBIAEMOM IIEMTHOW peaKInH.

Kpurnueckas macca.

Ha3nauenue, ycCTpoWCTBO, NPUHLUI JACUCTBUS SACPHOrO pEaKTOopa Ha MENJIEHHBIX
HeliTpoHax. [IpeoOpa3oBaHue SHEpPruu saep B DIEKTPUUECKYIO SHepruto. [IpemmymiecTBa u
Henoctatku ADC neped IpyruMu BUAAMU 3JIEKTPOCTAHIUMA.

buonornueckoe nericrtBue paauauuu. DOU3MUYECKUE BEIWYMHBL IOTJIOLNIEHHAS 1032
u3nydeHus, Kod(h(UUIUEHT KayecTBa, OSKBUBAJEHTHas J03a. BiusHHEe paguoaKTHUBHBIX
M3JIy4eHHI Ha KuBbIe opranu3mel. [lepuoa nmoiaypacnajia pagnoakTUBHBIX BELIECTB.

3aKoH paauoakTUBHOTrO pacnaaa. CrocoObl 3alUThl OT pagualuy. Y CJIOBHs MIPOTEKAHUS
U TIpUMEPHI TEPMOSIICPHBIX peakiuii. Beiaenenne sHepruu U MEPCIeKTUBBI €€ MCIOJIb30BaHUS.
Ncrounvku sHeprun CoaHUA U 3BE3].

Jlabopamopuvie pabomol

6/3MepeHne eCTeCTBEHHOTO PaIualliOHHOTO (DOHA JTO3UMETPOM.

7.13y4enue neneHus supa aromMa ypasa o ¢ororpaduu TpeKoB (BBITOIHIETCS A0Ma)

8.0meHka mepuoaa Moiypacraja HaxXOMSIIUXCS B BO3AyXe MPOAYKTOB pacmajga rasa
pajgoHa

9.M3yueHne TpPEKOB 3apsHDKEHHBIX YacTHUI[ MO TOTOBBIM (oTorpadusiMm (BBITOIHACTCS
JI0OMa).

Crtpoenue u 3Boawonus Beesennoi (1 )

CocraB Conneunoii cuctembl: CojHIIE, BOCEMb OOJNBIINX IUTAHET (IIECTh M3 KOTOPBIX
UMEIOT CHYTHUKH), TSTh IUIAHET-KApJIMKOB, aCTepOM]bl, KOMEThl, METEOpHbIE Tela.
®opmupoBanne ConHeYyHOM cucTeMbl. 3emiiss M IUIaHeThl 3eMHOW rpynnbl. OOIIHOCTH
XapaKTEpUCTHK IUIAHET 3eMHOM rpymnmnbl. Ilnanersi-rurantsl. CIyTHUKHM M KOJbLA IUIAHET-
ruraitoB. Manble Tena CoJIHEUHOW CHCTEMBI: acTepOHM/bl, KOMEThl, METEOpHbIE Tea.
Obpa3zoBanue xBocTOoB KomeT. Paamant. Meteoputr. bomua. ConHie M 3Be3fbl: clioucTas
(30HHasA) CTpyKTypa, MarHutHoe nose. Mcrounuk osHeprun ConHua M 3Be3 — TEIUIO,
BBIIETISIEMOE TIPU NPOTEKAHWM B HX HEApax TepMOsAIEpHbIX peakumi. CTaguu 3BOIIOLUN
Connua. Ianaktuku. Metaranaktuka. Tpu BO3MOXKHBIE MOJENN HecTallMOHapHOW BceneHHoOM,
npeiokeHHsle A, A, ®@puamaHoM. DKCIEpUMEHTAIbHOE MOATBEepXkJIeHHe Xab0iom
pacmupenus: Beenennoit. 3akon Xa00ma.

IInanupyemble pe3yibTaThl YCBOCHHS Y4eOHOI0 peaMera

MexaHuveckne IBJICHUS

BbInyCKHUK Hay4YuTCH:

®  pacrmo3HaBaTh MEXaHWUYECKUE SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHUI
OCHOBHBIE€ CBOMCTBA WJIM YCJIOBUSI IPOTEKAHUS ATUX SIBIICHUI: PABHOMEPHOE U HEPABHOMEPHOE
JIBUKEHUE, PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSAMOJUHEHNHOE IBUKEHHUE, OTHOCUTEIBHOCTD
MEXaHHYECKOTO JIBIKEHUS, CBOOOHOE TaJICHHE Tell, PABHOMEPHOE JBUKECHHE MO0 OKPYKHOCTH,
WHEpILIMS, B3aUMOJICHICTBUE TEJl, PEAKTUBHOE JBUKECHHE, Mepe/lada TaBICHUS TBEPIAbIMUA TEJIaMU,
KUAKOCTAMH M Ta3aMu, aTMoc(epHoe [aBleHHUe, MIaBaHWE TeJ, PaBHOBECHE TBEPIBIX Tell,



UMEIOIINX 3aKPeIICHHYI0 OCh BpallleHUs, KoyiebaTelbHOE [BIKEHUE, PE30HAHC, BOJIHOBOE
IBIDKEHUE (3BYK);

® ONUCHIBaTh HW3YYCHHBIC CBOWCTBA TEI W MEXAHWYECKHUE SIBIICHUS, WCIONb3YS
¢buznyecKkue BETUYUHBL: MyTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHE, IIEpUOo1 0OpalleHus], Macca
TeJa, TUIOTHOCTh BEIIECTBa, cujia (Cuja TSHKECTH, CHJIa YOPYTOCTH, CHJIa TPEHHSA), AaBICHHE,
UMIYJIbC TeJla, KUHETUYEeCKash HHEprusi, NOTEHUHUalbHas DJHEpPrus, MexaHudeckas padora,
MexaHudeckass MomHocth, KIIJ[ mpu coBepmieHuH paOOThI C HCHOJIB30BAHHUEM IPOCTOTO
MeXaHHU3Ma, CUJia TPEHUs, aMIUIUTYy1a, IEPUOJ U YacTOTa KoJeOaHU, IMHA BOJIHBI U CKOPOCTh
€¢ pacHmpoCTpaHEHHWs; TMPH ONUCAHWHM TMPABWIBHO TPAaKTOBAaTh (U3HUYECKUH  CMBICT
UCIIOJIb3YEMBIX BEJIMYMH, WX OO0O3HAUEHUS M EIUHUIBI H3MEpPEeHMs, HaXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DM3UYECKYIO BETMYHMHY C JIPYTUMH BEIMYUHAMH, BBIYHCIISATH 3HAUYCHUE
bu3nuecKoil BETUYMHBL;

®  aHaJIM3UPOBATh CBOWCTBA TEJl, MEXAaHUYECKHE SIBICHUS W MPOIECCHI, HCIOIB3YS
(du3MYeCKre 3aKOHBI: 3aKOH COXPAaHEHUS JHEPTHH, 3aKOH BCEMHPHOTO TITOTCHHSI, MPUHIIHII
CyNepro3uiuu cwi (HaxoxaeHue paBHoxeuctByromer cuibl), |, Il u Il 3axkonsr HproToHa,
3aKOH COXpaHEHHWS WMITyJbca, 3akoH ['yka, 3akon [lackans, 3akoH ApxuMmesna; Mpu ITOM
pa3ianyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €T0 MaTEMaTH4E€CKOE BhIPaXKCHHE,

®  pa3nMyYaTh OCHOBHBIC NMPU3HAKH H3YyYCHHBIX (U3MYECKUX MOJCNICH: MaTepuaibHas
TOYKA, MHEPIHATIbHAS CHCTEMa OTCUYETa;

®  pemiaTth 3a/1a4M, UCTONb3ysd PU3NYECKUE 3aKOHBI (3aKOH COXPAaHEHUS SHEPTHH, 3aKOH
BCEMUPHOTO TATOTeHUs, mpuHiun cynepnosumuu cui, |, Il u Il 3akonsr HeroTona, 3akon
COXpaHCHHS HWMITYJIbca, 3akoH ['yka, 3akoH Ilackamsi, 3akoH Apxumena) u (Hopmyisl,
CBS3BIBAOIIME (PU3NYECKUE BENUYHMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, IIOTHOCTb
BEIICCTBA, CHJIA, JABJICHHE, UMITYJIbC TEJIa, KHHETHYECKAs YHEPIHsl, MOTCHIIMATbHAS JHEPTHs,
MexaHuuyeckas pabora, mexaHudeckas mourHocts, KIIJl mpocroro mexaHusma, cuiia TpEHHUS
CKOJIBKEHUS, KOOPPUITUCHT TPEHUS, aMIUTUTY/1a, TICPUOJI U 9acTOTa KOJIeOAHUH, JNTHHA BOJIHBI U
CKOPOCTh €€ pAacIpOCTPaHEHHs): Ha OCHOBE aHajn3a YCIOBHS 3aJaud 3alHCBhIBATh KpPaTKOE
YCIIOBUE, BBUICTATh (PU3WYECKUE BEIMYMHBI, 3aKOHBI W (OpPMYJIbI, HEOOXOJHMMBIC IS €€
pellleHus, MPOBOIUTh PacueThl U OLEHUBATh PEAIBHOCTH MOJIYYEHHOTO 3HAuYeHUs (PU3NYecKon
BCJIMYUHEI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

®  UCNONBL308AMb 3HAHUSA O MEXAHUYECKUX SIBNIeHUSAX 6 NOBCEOHEGHOU JHCUSHU O
obecneuenusi 6e3onacHocmu npu obpawjeHuy ¢ npudopamu U MexHUYecKUMU yCmpoucmeamu,
0Jis1 COXpaHeHus 300pP06bsl U COONOOEHUS. HOPM IKOIOSULECKO20 NOBeOeHUsl 8 OKpYyicaroujeli
cpede; NpUBOOUMb NPUMEPbl  NPAKMUYECKO20 UCHONb308AHUA  (PU3UYECKUX 3HAHUU O
MeXaHuyecKux sAeleHUsX U QU3UYecKUx 3aKOHAX; NpUMepbl UCNONb308AHUSL B0300HOBIAEMbIX
UCTMOYHUKO8 — JHepeuu,  9KOJNOSUHECKUX  NOCIe0CmBUli  UCCTe008aHUs — KOCMUYECKO20
NPOCMPAHCMS,

®  pazuuame cpanuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce00ujull
xapaxkmep @QYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUS MeXAHUYecKou JSHepauu, 3aKOH
COXpaHeHUsi UMNYIbCA, 3AKOH BCEMUPHO20 MA2OMEHUs) U O02PAHUYEHHOCb UCNHOJIb308AHUS
yacmuwix 3aKkoH08 (3akon ' yka, Apxumeoda u op.),

®  HAX0OUMb A0EKBAMHYIO NPeOlONCEHHOU 3a0ade Qu3UYecKyl0 Mooelb, paspeuams
npobnemy Kak Ha OCHO8e UMEIOWUXCS 3HAHUUL NO  MeXaHuke ¢  UCHOJb308aAHUEM
Mamemamuyecko2o annapama, max u npu NOMOWU Memooo8 OYeHKU.

DJIeKTpUYecKre 1 MATHUTHBIE SIBJICHHUS

BbInyCKHUK Hay4YuTCH:

®  pacrmo3HaBaTh JJIEKTPOMATHUTHBIC SBICHUS U OOBSCHATH Ha OCHOBE HMMEIOIIUXCS
3HAaHWI OCHOBHBIE CBOMCTBA WJIM YCIOBHS TMPOTEKAHHS ITHX SBJICHHIA: DJIEKTpU3ALUSA Tell,
B3aUMOJICCTBUE 3apsIOB, DJEKTPUUYECKHMH TOK M €ro JeWCTBHs (TEIJIOBOE, XWMHUUYECKOE,
MarHUTHOE), B3aMMOJICHCTBHE MAarHUTOB, YIEKTPOMArHUTHAS MHAYKIUS, IEWCTBUE MAarHUTHOTO
MoJis Ha TPOBOJAHMK C TOKOM ¥ Ha JIBIDKYIIYIOCS 3apsOKEHHYIO 4YacTHILy, JeHCTBUE



AIIEKTPUYECKOTO TIOJI HAa 3apsDKEHHYIO YacTHILY, DJIEKTPOMArHUTHBIE BOJHBI, TPSIMOJIHHEHHOE
pacrnpocTpaHEeHHE CBETa, OTPaKEHUE U MPEJIOMIICHHE CBETa, AUCIIEPCHS CBETA.

®  COCTaBIIATh CXEMBI DJIEKTPUYECKUX IEMEH C MOCIeN0BATeIbHBIM U MapalIeIbHBIM
COCTMHEHUEM DJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUECHUS SJIEMEHTOB JJIEKTPUUYECKUX Lerneil
(MCTOYHUK TOKA, KITFOY, PE3UCTOP, PEOCTAT, IAMIIOUKa, aMIIEpPMETP, BOIBTMET)).

®  CIIOJIb30BAaTh ONTHYECKHE CXEMbl JIi MOCTPOCHUS H300paKEHUH B IUIOCKOM
3epKajie U coOuparoIieil JuH3e.

®  ONUCHIBATh M3YYCHHBIC CBOWCTBA TEN M JJCKTPOMATHHUTHBIC SIBICHUS, WCIIONB3YS
du3nyecKue BEJIMYMHBL: JJIEKTPUYCCKUI 3apsiji, Ccuila TOKa, SJICKTPUUYECKOE HAmpsHKEHUE,
AIIEKTPUYECKOE COMPOTUBIICHUE, YJEIbHOE COMPOTHBIICHUE BELIECTBA, padOTa 3JIEKTPHUUECKOTrO
MOJIsI, MOIIHOCTh  TOKa, (OKYCHOE paCCTOSHUE M ONTHUYECKas CUja JIMH3bI, CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETA; MPU OMHCAHUM BEPHO TPAKTOBATH
(GU3HYECKUH CMBICIT HCIOJB3yEeMBbIX BEIWYMH, WX OOO3HAYCHHS] W CIWHUIBI W3MEPCHHS,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIUYUHAMMU.

®  aHaJIM3UPOBATH CBOWCTBA TEJ, AIEKTPOMATHUTHBIC SIBJICHUS U MIPOLIECCHI, UCIIONb3YS
¢du3nUecKkre 3aKOHbBI: 3aKOH COXPAHEHUS IEKTPUIECKOT0 3apsaaa, 3akoH Oma I yJacTka ey,
3akoH J[xoyns-JleHna, 3aKOH TPSIMOJIMHEMHOTO PAacpOCTPAaHEHHs CBETAa, 3aKOH OTPaXKEHUS
CBETa, 3aKOH TPEIIOMJICHHS CBETA; MPU STOM pa3inyaTh CIOBECHYIO (hOPMYITUPOBKY 3aKOHA U
€ro MaTeMaTU4YeCKOE BhIPasKEHUE.

® [PUBOJUTH MPHUMEPHl TPAKTHUYECKOTO HCIOJIB30BaHUS (PU3UYECKUX 3HAHUU O
AJIEKTPOMATrHUTHBIX SBJICHHSIX

e pemarth 33Ja4d, UCHONB3YS (pusMUeckue 3akoHbI (3akoH OMa JuIs y4yacTKa Lemw,
3akoH J[xoyns-JleHma, 3aKOH TPSIMOJIMHEMHOTO PAaclpOCTPaHEHHs CBETAa, 3aKOH OTPaXKEHUS
CBETa, 3aKOH TPEJIOMJICHHS CBETa) U (OPMYJIBI, CBS3bIBAIONIME (PU3UUCCKHEC BEIWYMHBI (CHIIA
TOKa, DJIEKTPUYECKOE HAMPSIKEHHE, SJCKTPHUUECKOE CONMPOTUBICHUE, YIEIbHOE COMPOTHBICHUE
BEIIECTBA, paboTa IEKTPUIECKOTO OIS, MOIIIHOCTh TOKA, (JOKYCHOE PAaCCTOSHUE M ONTHYECKAs
CWJIa JIMH3BI, CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI UM 4YacTOTa CBeTa, (HOPMYIIbI
pacueTa MEeKTPUIECKOr0 COMPOTUBIICHHUS TIPH TOCIEA0BATEILHOM U TTApaJIEIbHOM COSAMHEHUH
MPOBOJHMKOB): HA OCHOBE aHAllM3a yCIOBUS 33/1a4 3alHCBIBaTh KPATKOE YCJIOBHE, BBIICISTH
du3HYecKrue BEIWYUHBI, 3aKOHBI M (OPMYJIBI, HEOOXOMUMBIC I €€ PEIICHUs, MPOBOIUTH
pacueTsl U OLIEHUBATh PEAbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NYEeCKON BETHMUNHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHTHCS:

®  UCNONBL308AMb 3HAHUS 00 INIEKMPOMASHUMHDBIX AGIEHUSIX 8 NOBCEOHEBHOU JHCUHU OJis
obecneuenusi 6e30nacHocmu npu 0oOpaweHuy ¢ npudopamu U MexHUYeCKUMU YCmpoUucmeamu,
OISl COXpAHeHUsi 300pP06bsi U COONOOEHUS HOPM IKOJIOSUYECKO20 NOBEOCeHUsl 8 OKpYcaroujell
cpede; npusoOUMb NPUMEPbL BIUAHUSL INEKMPOMACHUMHBIX U3TYYEHUL HA HCUBbLE OPSAHUIMbL,

®  pazuuame 2panuybl NPUMEHUMOCMU U3UYECKUX 3AKOHO8, NOHUMAMb 8CeoOuUli
xapaxkmep @DYHOAMEHMANLHBIX 3AKOHO8 (3AKOH COXPAHEHUs J1eKMpuyeckoeo 3apsaoa) u
02PAHUYEHHOCMb UCNONIL308AHUSL YACMHBIX 3aKOHO8 (3akon Oma Ons yyacmka yenu, 3aKOH
Licoyna-Jlenya u op.);

®  UCNONBL308AMb NPUEMbl NOCMPOCHUS PUSULECKUX MOOeNell, NOUCKA U (POPpMYTUPOBKU
00Ka3amenbcme GblOGUHYMbBIX 2UNOMe3 U Meopemuyeckux 8bl80008 HA OCHO8E IMRUPUYECKU
VCMAHOBNIEHHbIX (PaKmoa,

®  HaxoO0umv A0eK8AMHYIO NPeOlONHCEHHOU 3a0aue PU3UYECKYI0 MOOelb, PA3peuams
npooneMy Kak HaA OCHO8e UMEWUXCA 3HAHUL 00 31eKMPOMACHUMHbBIX —SGNIeHUAX C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu HOMowu Memooo8 OYeHKU.

KBanToBbBIE sIBJICHUS

BbInycKHUK HAYYHTCS:

e  pacrio3HaBaTh KBAaHTOBBIC SIBIICHUS M OOBSCHATH HA OCHOBE HMECIOIIMXCS 3HAHUI
OCHOBHBIC CBOWCTBA HMJIM yCIIOBHS NIPOTEKAHUS TUX SIBJICHUW: €CTECTBEHHAS W MCKYCCTBEHHAs
pPaZMOaKTUBHOCTh, O-, - U Y-M3Iy4CHHs, BOSHUKHOBEHHE JIMHEWYATOrO CHEKTpa H3Iy4eHUs
aToMa;



® ONUCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBJICHHSI, HMCIONB3YS (PU3NUYECKUE BEIMYMHBI:
MaccoBO€ YHCIIO, 3apsI0BOE YHUCIIO, TEPUOJ TOTypachaaa, SHeprusi (OTOHOB; MPU OMHUCAHUU
MPAaBUJIBHO TPAKTOBATh (PU3WYECKUN CMBICI HCIIONIB3yeMbIX BEIWYUH, WX O0O3HAYCHHUS U
€IMHUIBI U3MEPEHUS; HaXOIUTh (HOPMYJIbI, CBSI3BIBAIONINE NAHHYIO (PH3UYECKYHO BEIUYUHY C
JPYTMMH BETUYMHAMU, BEIYUCIISITh 3HAUCHNUE (PU3NICCKON BEITUIHHEI;

®  AHATU3UPOBATh KBAHTOBBIC SBJICHUSI, UCTIONB3Yysl (PU3NICCKHE 3aKOHBI M TIOCTYJIAThI:
3aKOH COXPaHEHHsI DHEPIruH, 3aKOH COXPAaHCHHS SJICKTPUYECKOTO 3apsjia, 3aKOH COXPaHEHUS
MAacCOBOTO YHCJIa, 3aKOHOMEPHOCTU H3JIYYCHUS M  IOTJIONMIEHUS CBETa aTOMOM, IPH STOM
pas3ynyaTth CIOBECHYIO (POPMYIIMPOBKY 3aKOHA U €r0 MAaTEMaTHUECKOE BBIPaKCHNUE;

e  pa3nMyYaTh OCHOBHBIC MPHU3HAKU TUTAHETAPHOW MOJIENH aTOMa, HYKIOHHOW MOJETH
ATOMHOTO S/1pa;

® TPUBOJUTH NPUMEPHI TPOSIBICHHUS B TPUPOAC M IMPAKTHYECKOTO HCIIOIb30BAHHS
PalMOaKTUBHOCTH, SJIEPHBIX H TEPMOSIIEPHBIX PEAKIINH, CIEKTPaIbHOTO aHAIN3A.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

®  UCNONL308aMb NOJVYEHHble 3HAHUSL 6 NOBCEOHEGHOU JICU3HU NpU 0Opaujenuu ¢
npubopamu u MexHUYeCKUMU YCMpoucCmeamu (CYemyux UOHUZUPYIOWUX 4acmuy, 003umemp),
OJisl COXpaHeHust 300P06bsl U COOMIOOCHUST HOPM IKOIOSUHECKO20 NOBEOeHUsl 8 OKpPYicaroujeli
cpeoe;

®  COOMHOCUMb IHEP2UIO CBA3U AMOMHBIX A0€p C 0eQeKmoM MACChl;

®  NPUBOOUMb NpUMEPbL GIUAHUSL PAOUOAKMUBHBIX UZYUEHUL HA JHCUBbIE OPSAHUBMDbL,
NOHUMAMb NPUHYUN OCLCMBUsL O03UMEMPA U PA3IUYAMb YCI08USL €20 UCTOb308AHUS,

®  NOHUMAMb IKON02UHECKUe NPOOaeMbl, BO3HUKAIOWUE NPU UCNOIb308AHUU AMOMHBIX
INEKMPOCMAHYUL, U NYMU peuleHus dMux npoorem, nepcneKmugbl UCNOIb30BAHUS
VAPABAAEMO20 MEPMOSOEPHO20 CUHME.

DJIeMeHTbI aCTPOHOMMH

BbInyCKHUK Hay4uTCH:

e  yKa3pIBaTh Ha3BaHUA IUTaHEeT COJIHEYHOW CHUCTEMBI; Pa3IMyaTh OCHOBHBIC TIPU3HAKH
CYTOYHOTO BpallleHUs 3Be3qHOro Heba, aprokeHus JlyHel, ColHIA M TUTAHET OTHOCHTEIBHO
3BE3I;

¢ [IOHUMATh PA3TMUYUS MEXKAY TeIHOIECHTPUYCCKON U TCOIECHTPHUECKON CHUCTEMaMH
MUDA;

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

®  yKazvleamev o0OwWue CEOUCMBA U OMAUYUSA NIAHEem 3eMHOU ZpYnnvl U NiaHem-
eueanmos; manvix men ConHeuHol cucmemvl U OONWIUX NIAHEM, NOAb308AMbCA KAPMOU
38€30H020 Heba npu HabOeHUsX 36e30H020 Hebd;

®  paziuuames OCHOBHble XAPAKMEPUCUKU 36e30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MeMNepamypoll,

®  paznuuame 2unomesvl 0 npoucxodxicoenuu ConHeuHol cucmemsi.

Kanennapno — TeMaTnyeckoe nJiaHupoBanue no gusuke,
9 kaacc (0,5 yaca B Henearw) 17 yacon

Ne Hara Tema Koan4yecTBo
ypoka 4acos,
O0TBOJAUMOE HA
0CBOEHHE
TeMBbI
3aKoHbI B3aUMO/IEHCTBUA U JIBUKEHUS TeJl 7
1. BBOJHBIN HHCTPYKTaX. 1
MartepuanbHas Touka. Cucrema  oTcuerta.
IIepememnienue. Onpenenenre KOOPAUHATHI
JIBIDKYIIETOCS TeJa




[Tepemenienue npu MPAMOJIMHETHOM
paBHOMEPHOM JIBIDKECHUU.

[IpsimonuHeitHOe pPaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue.

JlaGopatopnast pabora Nel. «MccnenoBanue
PaBHOYCKOPEHHOTO  JBW)XEHMsI  Tena — 0e3
HAYaJIbHOM CKOPOCTU»

OTHOCHUTEIBLHOCTh JABWKCHUA. I/IHepL[I/IaJIBHBIG
cucTeMbl otcueTa. | 3akoH Herotona

CBobosaHOe MajieHue Ted.
Jlabopatopnas  pabora Ne2  «M3mepeHue
YCKOPEHHSI CBOOOTHOTO MAJCHUS»

3aK0oH BCEMHUPHOTO TATOTeHUs. CHIbl YIIPYTrOCTH
U TPEHUSL.

JIBukeHue Tella Mo OKPYKHOCTH C MOCTOSHHOMN
110 MOAYJIKO0 CKOPOCTBIO.

NmMnynsc Tena. 3aKOH COXPAaHEHUS HMITYJbCA.
PeaxktuBHOE nBmxeHue. PakeTsl.

3aKOH COXpaHEHUs] MEXaHU4ECKOU 3HEepruu.
Kontponbnass  pabora Ne 1. «3akoHsl
B3aMMOJICHCTBYSI U IBUKCHHUSI TEJI»

MexaHn4yecKHe K0Jie0aHUsI W BOJIHBI

KonebarenbHoe JIBUKCHHE. BenmuuHsl,
XapaKTePU3YIOIIUE KOJIeOaTeIbHOS ABIIKEHHE.
JlaGopatopnast pabora Ne3. «UccnenoBanue
3aBUCUMOCTH TIEPUOJIa U YacTOTBI CBOOOIHBIX
KoJe0aHUH MaTeMaTUYeCKOr0 MasTHHKA OT €ro
JUTAHBD».

Bosnbl. [IpoaosibHblE W MONEPEYHBIE BOJIHBI.
Jnuna BomHbl. CKOpPOCTH pacnpOCTpaHEHUS
BOJIH.

Hctounuku 3ByKka. BricoTa ToHa U TeMOp 3BYyKa.
I'poMKOCTB 3BYKa.

Kontponbnaast pabora Ne 2. «MexaHudeckue
KoJIeOaHUs U BOJHBI».

3J’IeKTp0MaFHI/ITHOC 1moJjie

10.

MarautHoe mone W ero  rpaduyeckoe
n3o0paxkeHue. JlelicTBHe MarHUTHOTO TOJS Ha
MIPOBOJIHUK C TOKOM.

DONeKTpOMarHUTHAsE UHYKIIMSL.

JlaGopaTopnast pabota Ned. U3yuenue sBiIeHUS
AIIEKTPOMATrHUTHOM WHIYKIIHH.

[HEN

11.

[Tonyuenne u  mepegaya  MEPEMEHHOTO
anekTpuyeckoro Toka. TpanchopmaTop.
ONEeKTPOMarHUTHOE ToJe. DJIEKTPOMarHUTHas
BOJIHA.

[TpuHIMTIBI paAMOCBSI3N M TEIICBUICHUSI.

12.

DNeKTpOMarHuTHas npupojaa CBeTa.
[Ipenomnenne cBera. DOUMYECKUH  CMBICT
nokasatenst npenomieHus. Jlucnepcusi cBera.




LBer Tena..

13.

Turbl CIEKTPOB.

Jlaboparopuas pabora Ne5.Habmonenue
CILIOIIHOTO U JIMHEWYaThIX CIIEKTPOB
UCITYCKaHHUSI

KonTponbaast padora Ne 3. « DMeKTpOMarHuTHOE
oJIey.

CTpoeHne aToMa M aTOMHOI0 siipa

14.

PannoakTuBHOCTG. PanuoakTuBHBIE
npeBpalieHus: aToMHbIX siiep. CocTaB aTOMHOTO

apa.

JlaGopatopnass pabora Ne9 WM3ydeHue TpekoB
3apSOKCHHBIX ~ YaCTHI 0  TOTOBBIM
dboTorpadusm. (BBIIOIHIETCS I0Ma).

SnepHsbie cuibl. DHEprus

cBs3u. [edekt macc.

JlaGopaTopnas pabora Ne6.M3mepenue
€CTECTBEHHOTO

panuaioHHOro oHa

JTIO3UMETPOM

15.

SnepHslif peakTop. ATOMHAsI JHEPreTHKA.

Jlaboparopuas pabGora Ne7.M3ydeHue neneHus
aapa aroma ypaHa 1o ¢Qortorpaguu TpEeKoB
(BBITTOJTHSACTCS IOMA)

buonoruueckoe peiictBue panuvanuu. 3akoH
PaAMOAKTUBHOIO pacnaja.

JlaGopatopHass pabora Ne8 Ouenka nepuoja
Hojypacrajga  HaxOSIIUXCS B BO3JAYyXe
IPOAYKTOB Paclajia ra3a paJioHa

16.

TepMmosinepHbie peakuuu. DneMeHTapHbIe
YaCTHIIBI.

KonTponbhas padora Ne 4. «CtpoeHue aroma u
aToMHOro siapa Mcmonb3oBaHMe — 3HEPruu
ATOMHBIX SAJACP»

Crtpoenue u 3Bo0nuA BeesieHHOM

17.

CocraB, ctpoenue, npoucxoxaenue CoHeUHOM
cucteMbl. bonpmme 1madeTsl  ColIHEYHOM
cucteMbl. Majeie Tenra CoTHEUHOM CHCTEMBI
Crpoenue, uznyuyenue u somonus CoiHua u
3Be31 CTpoeHue u 3Bosironusa BeenenHou

OneHoYHBIC MAaTEPHAJIBI

B kauecmee KOHMPOIbHO-UMEPUMEIIbHBIX Mamepudioe NCI10JIb3YIOTCA




- BOIIPOCHI U 3aJaHusl JJIsi TOBTOPEHMUs, IPEAJIOKEHHBIE aBTOpaMU y4yeOHHKA B KOHIIE Ka)KJI0TOo
naparpada u pasuena;

-KOHTPOJIbHO-U3MepuTenbHbie Marepuansl. Pusuka: 9 kmace / Coct. H.U. 3opun. — M.: BAKO,
2019

-TecThl TI0 oOmiecTBO3HaHMIO: 9 kiacc: k yueOHuKY A.B. Ileppimkuna «@usuka. 9 xmaccy.
®dI'OC (x HoBOMYy yueOHuKYy) / A.B.UebGorapéBa — 12-e wusnm., mepepab. u jgom. — M.:
HsnarenscTBO «IK3aMen», 2017

Hcnonp3yeTcs cneayromas cucTeMa OlleHUBaHUS PE3yJIbTaTOB:

bonee 90% oT MakcUMaJIbHOM CYMMBI O0aJIJIOB — OIIEHKA «5»

Bonee 65% - ouenka «4»

Bbonee 40% - ouenka «3»

0-40% - omenka «2»

KpnTepml OLICHKH YCTHBIX OTBE€TOB yYalllUXCH

Ounenka S craBUTCS B TOM CiIydae, €CIM yYallMHCs TOKa3bIBACT BEPHOE MOHMMaHUE
(bu3NYECKO CYIIHOCTH pacCMaTPUBAEMBIX SIBJICHUN W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpHH,
JaeT TOYHOE ONpEACICHHE M HMCTOJIKOBAHWE OCHOBHBIX TOHSTHH, 3aKOHOB, TEOPUH, a TaKkKe
NpaBWIIbHOE  ompeaeNieHue (U3MYECKUX BEIMYUH, MX EIUHHUI] M CIOCOO0B H3MEpEHUS;
NPaBUJIBHO BBITIOJHIET YEPTEXKH, CXEMbl M T'padUKH; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY,
COTPOBOXKAAET paccKa3 HOBBIMU MPUMEPAMHU, YMEET IPUMEHUTH 3HAHHS B HOBOI CUTYaIluu MPH
BBITIOJTHCHHHU IMPAKTHUYCCKUX 3aIIaHHfI; MOKCT YCTAHOBUTH CBA3b MCKAY U3YUYACMBIM H paHCC
M3YYEHHBIM MaTepUajoM MO Kypcy GU3MKH, a TAaKXKE C MaTepHalioM, YCBOGHHBIM IIPU U3YYECHUU
JpYrUx IPEeIMETOB.

Ouenka 4 cTaBUTCS, €CITM OTBET YYEHHUKE YIOBIETBOPSET OCHOBHBIM TPEOOBAHUSM K
OTBETYy Ha OILIEHKY 5, HO JIaH 0e3 HMCIOJb30BaHMusA COOCTBEHHOTO IUIaHAa, HOBBIX MPUMEPOB, 0e3
NPUMEHEHUs 3HAHUII B HOBOM cHUTyanuu, 0e3 HCIOJB30BAaHHUS CBs3ed C paHee H3YYCHHBIM
MaTepUaJIOM M MAaTEepUajOM, YCBOCHHBIM IIPH U3YYEHUHU APYIMX INPEAMETOB; €CIM YyYalluhcs
JIOMYCTUII OJIHY OLIMOKY MM He OoJiee ABYX HEIOYETOB U MOXKET UX CIIPaBUTh CAMOCTOSITEIBHO
WIN C HEOOJIBIIOW TOMOIIBIO YIUTEIISL.

Ounenka 3 craBUTCS, €CIM y4YalllMHCs NMPABWIBHO MOHMMAeT (PU3MUYECKYIO CYIIHOCTb
paccMaTpuBaACMBbIX SIBIICHUM U SaKOHOMepHOCTCﬁ, HO B OTBETC UMCIOTCA OTACIBbHBIC HpO6€J’IBI B
YCBOEHHM BOIIPOCOB Kypca (U3MKH, HE MPEnsTCTBYIOIIME JallbHEHIIEMYy YCBOEHUIO
MMporpaMMHOro Marcpuajia, UMCCT NPUMCHATH IMOJYYCHHBIC 3HAHUA IMPU PCHICHUH IPOCTBIX
3aJa4 ¢ UCIOJIb30BAHUEM T'OTOBBIX (hOPMYJI, HO 3aTPYAHAETCS IPU PELICHUU 3a/a, TPEOYIOLIIIX
npeoOpa3oBaHusl HEKOTOPBIX (OpMYI; IOMYCTHUI He Oosiee OfHONW rpy0oil OmMOKH M ABYX
HEJI0ueToB, He OoJiee OHOM TpyOolt M 0HOI HerpyOoii omnOKy, He 6osee ABYX-TpeX HerpyobIx
OIIMOOK, OHON HErpyOOil OMINOKY U TPEX HEJOUETOB; TOMYCTUII YEThIPE UIIH MSTh HEJOYETOB.

Ounenka 2 cTaBUTCS, €CJIM YYalIUiics HE OBJa/Ie]l OCHOBHBIMHU 3HAHUSIMH U YMEHUSIMU B
COOTBETCTBUU C Tpe60BaHI/I$IMI/I nporpamMmmbl 1 JOITYCTHUIL 00JIbIlIE OIIMOOK U HEI0YE€TOB, UEM
HE00XO0IMMO JJIsl OLIEHKH 3.

IIpy oueHUBaHMM YCTHBIX OTBETOB YYaIIMXCS  LIEJIECOO00pa3HO  MpPOBEACHUE
MO3JIEMEHTHOT'O aHaJM3a OTBETa HAa OCHOBE MPOrPaMMHBIX TpeOOBaHUI K OCHOBHBIM 3HAaHUSAM U
YMEHUSM YUaIIHUXCsl, a TaKKe CTPYKTYpPHBIX AJIEMEHTOB HEKOTOPBIX BHJOB 3HAHMA M yMEHHIA,
YCBOEHHE KOTOPBIX L[€JIECO00pPa3HO CUUTATh 00A3aTENbHBIMU PE3yIbTaTaMHU O0yUSHHMSL.

Hwxke npuBeneHsl 0000IICHHBIC TUTAHBI OCHOBHBIX 3JIEMEHTOB (DHU3MYECKUX 3HAHHM.
Dnemenmul, @blOeNeHHble KYPCUBOM, CYUMANOMCS 00SA3aMeNbHbIMU Pe3yIbmamamu o0yyeHus,



m.e. 9MO me MUHUMAIbHble MPeOO08aHUsi K OMeemy yuauecocs 6e3 BblNOIHEeHUS KOMOPbIX
HeB8O3MOJICHO 8blCMaAgieHue YO081emEopUmMenbHol OYeHKU.
PDu3znyeckoe siBJICHHE.
Tlpuznaku senenus, no KOMoOpPviM OHO 0OHAPYIICUBAEMCL (Ul OnpedeneHe)
YcnoBus IPU KOTOPBIX MTPOTEKAET SIBJICHHE.
CBs13b JaHHOTO SIBJICHUS C IPYTHMH.
ObvsicHenue a61eHUs Ha 0CHO8e HAYYHOU MEeOPUl.
. IIpumepwi ucnonvzoeanus a6ieHuss Ha NPaKmuke (Uiu nPosAGLeHUs: 8 NPUpooe)
(I)n3nqec1mn OMBIT.
Llenv onvima
Cxema onvima
YcioBus, Ipyu KOTOPBIX OCYILIECTBISETCS OMBIT.
XoJ onbITa.
. Pe3ynemam onvima (e2o unmepnpemayus)
(I)mnqeclcaﬂ BeJIHYHMHA.
Has3zeanue eenuyunsl u ee ycnoenoe obosnauenue.
XapakTepus3yeMblil 00bEKT (sBJIECHHE, CBOICTBO, IPOLIECC)
Onpenenexue.
Dopmyna, cea3618a10WaAsL OAHHYIO BENUYUHBL C OPY2UMU.
Eounuyer usmepenus
. CocoObI U3MEpEeHNUs BETMIHUHEL.
d)mnqecmm 3aKOH.
CrnoBecHast popMyInpoBKa 3aKOHA.
Mamemamuueckoe 8vipasiceHue 3aKoHaA.
Onwvimul, noomeepaicoarowue cnpageodiu8ocnv 3aKoHd.
Tpumepovl npumenenus 3aKoHa Ha NPaKmMuKe.
. YCIIOBUSI IPUMEHUMOCTH 3aKOHA.
d)mnqecxaﬂ Teopus.
OrnbITHOE 00OCHOBAHKE TEOPHH.
OcHogmnbie noHAMUSL, NOJIONHCEHUS, 3AKOHbI, NPUHYUNBL 8 MEOPULL.
OcHognbie cnedcmsusi meopuu.
[TpakTH4eckoe MpUMEHEHHE TEOPHH.
. I'paHuIIBI IPUMEHUMOCTH TEOPHH.
Hpnﬁop, MEXaHHM3M, MallliHA.
1. Ha3znauenue ycmpoticmsa.
2. Cxema ycTpoMCTBa.
3. Ilpunyun oeticmeus ycmpoucmaea
4. Ilpasuna nonv3o6aHus u npumeHeHue yCmpoLcmaed.
du3znyeckue N3MepeHHUsI.
1. Onpeoenenue yenvi oenenus u npedena usmepenus npuoopa.
2. Onpedensimb ab6CONOMHYIO NOSPEULHOCTb USMEPEHUs NPUbopa.
3. Ombupambs HyHCHBIL NPUOOP U NPABUTILHO BKIIOYAMb €20 8 YCMAHOBK).
4. Cnumams nokasamusi npubopa u 3anucvleamv uUx ¢ Y4emom abcoIomuou
nozpeuwtnocmu
usMepenus.
5. Onpenensatb OTHOCUTENBHYIO TOTPEUTHOCTh U3MEPEHHH.
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Kputepuu onieHKky NUCbMEHHBIX 0TBETOB YYaIMXCSsl
Ouenka 5 craButcs 3a paboTy, BHITOJTHEHHYIO MOJHOCTBIO 0€3 OIMMOOK 1 HEJIOUYETOB.
Ouenka 4 ctaBuTcs 3a pabOTy, BHIMOIHEHHYIO MOJHOCTBIO, HO MPU HAIWYUHU B HEH HE
OoJiee 0THOM HErpyOOi OITMOKK M OJTHOTO HEJ04UeTa, He 0oJiee TPeX HEJ0UETOB.



Ouenka 3 cTaBuUTCS, €CIM YUCHUK PAaBUIBHO BBIOJHUI He MeHee 2/3 Bcell paboThl WK
JIOTTYCTUJT HE OoJiee OTHON IpyOOid OITMOKU U IBYX HEJIOYETOB, HE Oosiee 0HOM TpyOoi 1 0THOU
Herpyooil ommOku, He Oojiee Tpex HErpyObIX OIIMOOK, OJHOW HErpy0oil OmMOKHM U Tpex
HEJI0YETOB, IIPU HAJIMYUY YETHIPEX-TIATH HEJJOUETOB.

Ouenka 2 CTaBHUTCS, €CIIM YUCIIO OMIMOOK M HEJJOYETOB MPEBBICUIIO HOPMY AJISl OLIEHKHU 3
WJIU TIPABWIIBHO BBITTOJIHEHO MeHee 2/3 Bceil paboThI.

JUisi OLIEHKM KOHTPOJIBHBIX W MPOBEPOUYHBIX pPadOT MO peIIeHHI0 3agad  yaoOHO
HOJIb30BaThCsl  OOOOIIEHHOW WHCTPYKLMEH IO IpOBEpKEe IHUCBMEHHBIX paloT, KoTopas
IIPUBE/ICHA HIDKE.

Kputepuu onieHKH NpaKTHYECKUX PadOT ydyaluxcst

OneHka 5 CTaBUTCA, €CJIM Y4YalUKCSA BBINOJHAET paboOTy B IIOJIHOM OOBEME C
COOIOZICHMEM HEOOXOJMMON TOCTIEIOBATEIBHOCTH TIPOBEACHHS OIBITOB W H3MEpPEHUH;
CaMOCTOSITCJILHO M PAlMOHAILHO MOHTHPYET HEOO0XOAUMOe OOOPYJAOBAaHHE; BCE OIBITHI
MPOBOJMT B YCIOBHUSAX M PEXKUMaX, 00CCIICUMBAIONINX TOTYYCHHE MPABUIBHBIX PE3yJIbTaTOB H
BBIBOJIOB; COOJIIOJIaeT TPEOOBAaHUS MPABUJI TEXHHKH OC30MACHOCTH; IMPABUJIBLHO M aKKypaTHO
BBITIOJTHSCT BCE 3alUCH, TAOJHUIBI, PUCYHKH. UepTexku, rpaduKu, BBIYHUCICHUS; MPaBUIBHO
BBITOJIHSACT aHAJIU3 TOrPEITHOCTEH.

Ouenka 4CTaBUTCS, €CITU BHITIOJTHEHBI TPEOOBAHUS K OIIEHKE 5, HO OBLIO JIOMYIICHO JBa-
TpH HezloueTa, He 0oJiee OTHOM HerpyOoi OMOKK U OJHOTO HeJ0YeTa.

Ouenka 3 craButcs, eciii paboTa BBIIOJIIHEHA HE IMOJTHOCTBHIO, HO 00BEM BBIMIOJTHCHHON
YacTH TaKOB, YTO IO3BOJISICT TOJYYHUTh IPABWIBHBIA PE3YyIbTaT W BBIBOJ; €CIM B XOJIE
MIPOBEJICHUS OIBITA U U3MEPCHHSI OBLTH JOMYIIECHBI OIIUOKH.

Ouenka 2 craBuTCS, eciid paboTa BBIMOJHEHA HE IOJHOCTHIO U 00BEM BBIMOJTHEHHOMN
gacTh pPabOT HE TO3BOJIICT CJHIeJaTh IPABWIBHBIX BBIBOJIOB; €CIIM OIBITBI, H3MEPCHUS,
BBIUKCJICHHSI, HA0JIIOICHHUS IIPOU3BOIMINCH HEIPABUIBHO.

Bo Bcex ciydasx OIIEHKAa CHHXKACTCS, €CIIM YYCHHK HE COOI0al TpaBWia TEXHUKH
0€30I1aCHOCTH.

Ilepeuens oumuooK.

I'pyovie owmubxu:

1.  He3nanuwe onpeneneHWid OCHOBHBIX TOHSATHM, 3aKOHOB, IPaBUJ, OCHOBHBIX
MOJIOKEHUN TeOopuH, GopMyII, OOIIETTPUHSATHIX CHUMBOJIOB 0003HauYeHUsI (U3UYECKUX BEIIUYWH,
€UHUL UX U3MEPEHUSI.

2. HeymeHue BBIIEIHUTH B OTBETE IJIaBHOE.

3. HeyMmeHue NpUMEHSTh 3HAHUS IS pEIICHUS 3a7ad U OOBACHEHUS (PU3UUECKHX
SIBJICHH; HETPAaBWJILHO C(POPMYIIMPOBAHHBIE BOMPOCHI 33]1a4l UM HEBEPHBIC OOBICHEHUS X0/1a
€€ pEeIICHMs; He3HAHUE NMPHEMOB pELIEHHUs 3aJa4, aHAJOTUYHBIX paHee PEIIeHHBIM B KJIACCE,
OImMOKH, TOKA3bIBAIONINE HEMPABHIPHOEC TOHMMAHHUE YCJIOBHS 3a7a4dl WU HEMPaBHIBHOE
MCTOJIKOBAaHUE PEILICHUS.

4. HeymeHue yuTaTh U CTPOUTDH IPAPUKU U TPUHITUTTHATHHBIE CXEMBI.

5. Heymenne moarotoBuTh K paboTe YCTAaHOBKY MM J1abopaTopHOE 00OpyAOBaHUE,
MIPOBECTH OIIBIT, HEOOXOIMMBIE PACUEThI, UJIM UCIIOJIH30BATh MTOJIYUCHHBIC JAHHBIE JJIS BBIBOJIOB.

6. HeOpexxHoe OTHOIEHHE K JIaOopaTOPHOMY OOOPYIOBAHHUIO U H3MEPUTEIBHBIM
npubopam.

7. HeyMmeHue onpenenuTs MoKa3aHHe U3MEPUTEIBHOTO pudopa.

8. Hapymienne TtpeOoBaHmii mpaBui 0€30MacCHOTO TpyJda TMPHU  BHIOJHEHUH
AKCIIEPUMEHTA.

Hezepyovie owubdru:

1. HetouHoctu GopMyIHpPOBOK, ONPEIEICHUN, TIOHATUN, 3aKOHOB, TEOPUH, BHI3BAHHBIC
HETOJTHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OMPENETISIEMOrO TMOHSATHS, OIIMOKH, BHI3BAHHBIC
HECOOTIOICHUEM yCIIOBHI MPOBEJICHUH OTBITAa WU N3MEPEHU.



2. OmuOKku B YCIOBHBIX O0O3HAYCHHSX HA MPUHIMUIHUAIBHBIX CXEMaX, HETOUYHOCTH
4epTexel, rpauKoB, CXeM.

3. Tlporyck uiar HETOYHOE HAITMCAaHWE HAMMEHOBAHUH eTUHHI (PU3NIECKUX BEITUYMH.

4. HepanuoHaabHBIN BBIOOp X012 PEIICHUS.

Heoouemui

1. HepaunonanbHble 3amuicu TOpU  BBIUKUCICHHSIX, HEpAlMOHAJIbHBIE IMPUEMBI
BBIYUCIICHUH, IPe0Opa30BaHuil U pelIeHnH 3a1a4.

2. Apudmernyeckue omMOKU B BBIYMCICHUSX, €CIH 3TU OMIMOKH rpy0O HE HCKaKaroT
PEaIbHOCTH MOJIYYEHHOTO Pe3yJbTaTa.

3. OtnenbHBIE NOTPELUIHOCTU B (HOPMYIUPOBKE BOMPOCA UM OTBETA.

4. HeOpexHOe BBIIOTHEHHE 3aIUCEH, YepTexel, CXeM, rpauKoB.

5. Opdorpaduueckue v MyHKTYallHOHHBIE OMTUOKH.

Onucanue y‘leﬁHO-MeTOHH'{eCKOFO U MaTEPHAJTBHO-TEXHUYECCKOI'0 odecrnevyeHus

Cnucok aureparypsl
dos ygyammxcest
1. ®mmuka. 9 wki.: yueb. mams  oOmieoOpaszoBar. yupexacauin / A.B.II&permkun. —
M.:Ipoda, 2019

dos yunrens:

1. ®muka. 9 k.. ydued. mams  oOmeoOpaszosar. yupexacauit / A.B.II&peimkun. —
M.:Ipoda, 2019

2. COopuuk 3amau mo ¢usmke. 7-9 kmaccel: y4e0. mocoOue ans oOmeoOpas3oBar.
opranmzanuii / B.1.Jlykamuk, E.B.lMiBanoBa. —30-¢ u3a. — M.: Ilpocsemenue, 2016.

3. Coopuuk 3amad mo ¢usuke. 7-9 xmaccel / ABT. — coct. E.I. MockoBkuHa, B.A.
Bonkos. — M.: BAKO, 2011

4. ®usuka. 7-9 knaccel. Coopauk 3amad. PI'OC / Asr. — coct. E.I'. MockoBkuHa, B.A.
Bonkos. — M.: BAKO, 2018

KoHTpo1bHO-U3MepuTe/IbHbIe MaTePUAIbI

1. ®wmsmuka.9 xmacc: CamocToATeNbHBIE | KOHTPOJBHBIE pabOTBl K y4eOHUKY
A.B.Iléppimkuna / A.E.Mapon, E.A.Mapon — M.: Jlpoda, 2017

2. KoHTpOJIbHBIE U CaMOCTOSITENIbHBIE PaboThl Mo ¢u3nke. 9 kinace: k yueOHUKY A.B.
[Teppimkuna «®usuka. 9 kimacey. PI'OC (k HoBomy yueOHHKY) / O.M.I'pomueBa — 9-e usm.,
nepepad. u gon. M3narensctBo «Dk3amen», 2020.

3. Tectrl o usmke. 9 knacc: k yueoHuky A.B. Ilepoimkuna «®Puzuka. 9 kiacey. ®I'OC
(x HOBOMY yueOHHKY) / A.B.UeGorapéBa — 12-e¢ u3x., mepepad. u gon. — M.: U3matenbcTBO
«JK3ameny, 2017

4. KontponpHo-u3MeputenbHble Marepuansl. @uzuka: 9 kiacce / Coct. H.U. 3opun. — M.:
BAKO, 2019

Hudpossie 00pazoBaTebHbIC PECYpPChI:

1. https:///lwww.astrolib.ru — DnexTponHas OubIHOTEKa acTpoHOMa-TrouTENsS. KHuru
[0 ACTPOHOMMH, TEJIECKOMOCTPOCHHIO, OTITHKE.

2. https://Ibz.ru/metodist/iumk/physics/e-r.php — DnekrponHsie 00pa3oBaTeILHBIC
pecypcbl o ¢usuke, Jlaboparopust 3HaHUH U31aTeNbCTBO bruHOM

3. https://www.fizika.ru — Kiny6 ans yumrteneit Gpusuku, ydammxcs 7-9 KIaccoB W HX
poauTenen

4. https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/  —
DneKTpOHHBIE 00pa3oBaTeNbHbBIE pecypchl o Gusnke, Kopmopamus Poccuiickuit yaeOHUK
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