MyHununansHoe 0I0/PKETHOE BeuepHee (CMEHHOE) 00111e00pa3oBaTeIbHOE YUPEKICHUE
«IlenTp obpazoBaHUs»

[MTPUHATO YTBEPXIAIO

Ha MeIaroru4eCKOM COBETE Hupextop MBB(C)OVY «110»
MBB(C)OY «10»

(mporokoi ot 30.08.2023 Ne 1) M.P. YyxmaHoBa

npuka3 ot 01 centsiops 2023r. Ne 34 11

TMopnucaro unbposoit NoAncyIo: Hyxmarosa Maputa PyRonbosra
DN: c=RU, st=Yamyprcxan Pecny6muka, I=ropon [nasos, title=aupexrop,
Ll yXMa HOBa M a p MIHQ o UMNATbHOE BORKETHOE BEUEPHEE (CMERHOE)
‘OBLIEOBPA3OBATESbHOE YUPEKIEHUE 'LIEHTP OBPAIOBAHWA',
1.2:643.100.3=12083036323432393238343537,
1.2.643.3.131.1.1=120C313832393035383839383539, email=centr-
u, :

PynonbdoBHa . e oo oo

sn=Uyxmarosa, cn=!
[laTa: 2023.10.13 09:46:11 40400"

PABOYAS ITPOI'PAMMA

1O ®U3UKE

9 KJIACC

Cocrasurenb: CasenpeBa T.A.

2023-2024 y4eOHblii Tox
r. ['mazos



[NOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yuebHoro npeamera «@usmuka» B 9 Kiacce Ha ypOBHE OCHOBHOTO
o0uiero oopa3oBanus pazpaboTaHa Ha OCHOBE CIIEIYIOIIUX HOPMATUBHBIX JOKYMEHTOB:

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

— @enepa’abHOTO rOCYIapCTBEHHOIO 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 MIPOrpaMMaM Ha4aJIbHOTO
00111er0, OCHOBHOT'O OOIIEr0 M CpelHero odmiero oOpa3oBaHusl, YTB. IpHKa3oM MuHOOpHAyKH
Poccun ot 30.08.2013 Nel1015;

— ®@egepanbHBIM MEpPEYHEM YYEOHHKOB, PEKOMEHJOBAHHBIX K KCIIOIb30BAHUIO MPU
pealM3allid HMEIOIUX TOCYJApCTBEHHYIO AaKKpeIUTAlMI0 00pa30BaTelIbHBIX MPOrpaMm
HAYaJIbHOTO M OOIIEro, OCHOBHOTO OOmIero, cpeaHero ooOmero oOpa3oBaHUs, YTB. HMPUKA30M
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»,

— ABTOpCKOW TpOrpaMMbl OCHOBHOTO o0miero oOpa3oBanus. Puzmka.7-9xmaccsr:
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 KOMILIEKC:

®uzuka. 9 knacc./YuebHuk s 061eodpa3zoBaTesbHbIX yupexkaeHuil. [leppiukun A.B.
- M.: [lpoda, 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 oOecnieunBaeT 00s3aT€IbHBIH MUHUMYM  COJEpXaHHUS  OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM OO0IIET0o oOpa3oBaHMs MO (DU3UKE B COOTBETCTBUM C Y4YEOHBIM
IUIaHOM 00111€00pa30BaTENbHOTO YUPEKICHHUS.

O0mme nenu 00pa3oBaHus € y4eToM crnienupuKu y4eO0HOro npeamera.

N3yuenne pu3NKu B OCHOBHOH ILIKOJIE HAIPABJIEHO HA JOCTH KEHUE CIEIYIOIIUX LEJIeH:

1) dopmupoBaHue MpeAcTaBIEHUIl O 3aKOHOMEpPHOW CBSI3U M MO3HABAEMOCTHU SIBICHUI
npupobl, 00 OOBEKTHBHOCTH HAyYHOTO 3HAHMS; O CHCTEMOOOpasyromed ponu (U3NKU IS
PasBUTHSL IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHIA; HAyYHOIO MHUPOBO33PEHUS KaK
pe3yJsibTaTa U3y4yeHHUs] OCHOB CTPOCHMSI MaTepUH U (PyH/ITaMEHTAJIbHBIX 3aKOHOB (DU3HKHU;

2) dbopmHpoBaHUE MEPBOHAYAIBHBIX MPEJCTABICHUNA 0 (PU3NYECKON CYIIIHOCTU SIBICHUMN
npupoabl  (MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMATHUTHBIX W KBAaHTOBBIX), BHJAX MaTepHU
(BemiecTBO M TOJ€), ABMKEHHHM Kak croco0e CYIIeCTBOBaHMS MAaTEpUH; YCBOCHHE OCHOBHBIX
el MeXaHHKH, AaTOMHO-MOJIEKYJISIPHOTO YYE€HHMs] O CTPOCHMHM BEUIeCTBa, JJIEMEHTOB
ANIEKTPOAMHAMUKMA M  KBAaHTOBOM  (M3MKH; OBJaJeHUE TOHATHHHBIM  ammapaToM |
CHUMBOJIMYECKUM SI3BIKOM (PU3UKH;

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
U3MEPHUTENIbHBIX TPUOOPOB; MOHUMaHNE HEM30EKHOCTH MOTPEIIHOCTEN JTFOOBIX U3MEPEHNUH;



4) moHuMaHue (UNUYECKUX OCHOB M TPUHIMIIOB ACWCTBUS (paboThl) MamuH |
MEXaHU3MOB, CpPEICTB IEPEIBM)KEHUS M CBS3M, OBITOBBIX IPHUOOPOB, MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX IPOLIECCOB, BIMSIHMS MX Ha OKPYKAIOLIYI0 Cpely; OCO3HAHHE BO3MOKHBIX
IPUYMH TEXHOTECHHBIX U SKOJIOTHYECKUX KaTacTpod;

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

6) oBlazieHNEe OCHOBAMH O€301aCHOTO MCIIOJIBb30BAaHMUS €CTECTBEHHBIX M MCKYCCTBEHHBIX
JNEKTPUYECKUX U MATHUTHBIX IOJIEH, SJIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTCCTBCHHBIX U
UCKYCCTBEHHBIX HOHHU3UPYIOIIMX M3Iy4eHUH BO W30€KaHHE HX BPETHOIO BO3JEHCTBHS Ha
OKPYXKAIOIIYIO CPEely U OPraHU3M YEJIOBEKA;

7) pa3BuTHE YyMEHUS 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, 3arpsA3HEHUU OKPYKAIOIIEW Cpelnbl KakK CIEICTBHE HECOBEPILEHCTBA
MAIllMH U MEXAHNU3MOB;

OO0uasi xapakTepuCcTHKA y4eOHOI0 MpeaMeTa

JlaHHBII KypC SIBIISICTCSI OJHUM M3 3BEHBHEB B (DOPMUPOBAHMM E€CTECTBEHHO-HAYYHBIX
3HAHMHU y4aluxcsi HapsiLy ¢ XuMmuel, Ouonorueii, reorpagpueii. [IpuHimn noctpoeHus Kypca —
o0beIMHEHNE M3Y4aeMbIX (DaKTOB BOKPYTr OOmUX (HU3MUECKUX HIEH. OTO IMO3BOJIMIO
paccMaTpuBaTh OTJEIbHBIC SBJICHUS W 3aKOHBI KaK YaCTHBIE Cllydan OoJiee OOLIMX ITOJIOKECHUH
HAyK{, YTO CHOCOOCTBYET NMOHMMAHHMIO MaTephalla, pPa3BUTHIO JIOTHYECKOTO MBIIUICHUS, a HE
IPOCTOMY 3ay4HBaHUIO (PAKTOB.

W3yuenmne cTpoeHHs BemlecTBa B 7 KIAcce CO3AAET NPEACTaBICHHUS O IMO3HABAEMOCTH
SBJICHUH, UX OOYCIOBJIEHHOCTH, O BO3MOXHOCTH HENPEPBIBHOTO YIIIyOJeHHUS M MONOJHEHHUS
3HAHUI: MOJIEKyJa — aTOM; CTPOCHHE aToMa — D3JIeKTPOH. Jlaiee 3TH 3HaHUS HCMOIB3YIOTCS
IpU U3YYEHUHM MAacchl, MJIOTHOCTH, JaBlIEHUs rasza, 3akoHa llackais, oObsICHEHHH H3MEHEHUs
aTMOC(EepHOTO JaBJICHHUS.

B 8kiacce mnpopoikaeTcs MCIONB30BaHME 3HAHMM O MOJEKYyJIax MpH H3yYEeHUH
TETUIOBBIX sIBIIEHUH. CBeEHUs 110 AJIEKTPOHHON TEOPHUU BBOASATCS B pasjeie «IJIeKTpUIECKHe
ABJICHUS». Jlanee u3y4aroTcs 3JIeKTPOMarHUTHBIE U CBETOBBIE SIBICHUS.

Kypc dusukm 9 kmacca pacmmpsieT M CHCTEMaTH3UPYyeT 3HAHUS 0 (Pr3HKe, MOTyYeHHbIE
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 mecra yueOHOro npeamera

Ha nsydenune npeamera ®@usnka no yueOHoMy MaaHy oTBoautcs 17 dacoB (0,5 gaca B
HEJIETIIO).

JIH‘IHOCTHLIC, METanpeaMETHbIC U IPECIMETHDLIC PE3YJIbTAaThbl OCBOCHUA NMPEAMETA du3zuka
I/I3y‘-ICHI/IC (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O O6IJ_ICTO O6p330BaHI/IH HaIlTpaBJICHO Ha

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



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

- opueHTanus OOy4aroIMXCs Ha JOCTHXKEHHE JIMYHOTO CYAaCTbs, PEaH3aAIHIO
NO3UTHBHBIX JKU3HCHHBIX TIEPCIIEKTHB, WHHUIUATUBHOCTb, KPEAaTHBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K JIMYHOCTHOMY CAaMOOIPEAEIEHUI0, CHOCOOHOCTh CTaBUTh LEIM U CTPOUTH
KM3HEHHbIC TUIAHbI;

- TOTOBHOCTb M CIIOCOOHOCTH 00€CIeuuTh ce0e U CBOMM OJIM3KUM JOCTOMHYIO JKHU3Hb B
IPOLIECCE CAMOCTOSATENLHOM, TBOPUECKON M OTBETCTBEHHOW JEATEIILHOCTH;

- TOTOBHOCTB M CITOCOOHOCTH 00yYaroImuXcs K OTCTAaMBAHUIO JJMYHOTO JOCTOMHCTBA,

COOCTBEHHOTO MHEHUs, TOTOBHOCTb M CIOCOOHOCTh BBIpAOaTHIBATh COOCTBEHHYIO
MO3HIIMIO N0 OTHOIIECHHUIO K OOIIECTBEHHO-TIOJUTHYECKUM COOBITUAM HPOILIOr0 M HACTOSIIETO
Ha OCHOBE OCO3HAHMS M OCMBICIICHHSI MCTOPHH, JyXOBHBIX IEHHOCTEH M JOCTIKCHUH Hamen
CTpaHbI;

- TOTOBHOCTHb M CIIOCOOHOCTH OOYYalOUIMXCSI K CaMOPA3BUTHIO M CaMOBOCIIUTAHUIO B
COOTBETCTBUHM C OOIICUYEIIOBEUECKUMH ILIEHHOCTSMH M HJeajlaMH TPaXJaHCKOro OOIIecTBa,
HOTPEOHOCTh B (PU3MUECKOM CAMOCOBEPILICHCTBOBAHUH, 3aHATHSAX CIIOPTHBHO-03/10POBUTEIBHOM
JeSITeTbHOCTBIO;

- TPUHATHE M pealu3alys [EeHHOCTEeH 310poBoro M Oe3omacHoro obOpasa KH3HH,
OepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHWE K COOCTBEHHOMY (pH3MUECKOMY U
IICUXOJIOTUYECKOMY 37I0POBBIO;

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

JInuHocTHBIE pe3yabTarhl B chepe oTHomeHMii o0ydaromuxcs k Poccum kak k
Poaune (OTeuecTBy):

- poccuiickas UIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKONW MJIEHTUYHOCTHU B
[TonuKyabTYpHOM COLIMYME, YYBCTBO OOIIHOCTH pOCCHiickoro Hapoaa u cyab0Oe Poccun,
aTPUOTU3M, TOTOBHOCTb K CIIy>KeHUI0 OTedecTBY, €ro 3allluTe;

- yBa)XXKCHHUE K CBOEMY HapoOJ1y, YyBCTBO OTBETCTBEHHOCTH Iepen Ponunoii, ropgoctu 3a
CBOM Kpa#, cBOWO PoawHy, mponuioe W HAcTOSUIEE MHOTOHAIMOHAJIbHOrOo Hapoja Poccuw,
yBa)K€HHE K rOCyJapCTBEHHBIM CUMBOJIaM (rep0, iar, THMH);

- (dopMHpOBaHME YBaXXEHHSI K PYCCKOMY S3bIKY KaK TOCYIapCTBEHHOMY S3bIKY
Poccuiickoit @enepanuu, SBIAIOLIEMYCS OCHOBOM POCCUHCKONM HIAECHTUYHOCTH U TJIABHBIM
(akTOpoM HAIlMOHAIBHOI'O CaMOOIPE/EIICHNUS;

- BOCIIUTaHHE YBAXEHMS K KYyJIbType, sS3blKaM, TpPaAuLUsAM M OObIYasM HapoOJIOB,
npokuBaronux B Poccuiickoit @enepannu.

JInuHocTHbIEe pe3yabTaTbl B cdepe OTHOMIEHUH O00y4alIUXCAd K 3aKOHY,
rOCy1apCTBY H K IPAa’KIAHCKOMY 00IeCTBY:

- TPaXJAaHCTBEHHOCTb, TPa)JaHCKas MO3MUIMS aKTUBHOTO M OTBETCTBEHHOIO 4JIEHA
poccHiicKkoro oOIecTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLMOHHBIE MpaBa M OOS3aHHOCTH,
YBaXAIOIIEr0 3aKOH M  MPaBOMOPSIOK, OCO3HAHHO IPUHHUMAIOLIET0  TPaJAUIIMOHHBIE
HallMOHAJIbHBIE M OOIIEYEeNIOBEUECKHE  TI'YMaHUCTUYECKHE U JIEMOKpAaTHYECKHE LEHHOCTH,
TFOTOBOTO K YYaCTHUIO B OOIIECTBEHHOM KU3HU;

- [pU3HAHHE HEOTYYKIAEMOCTH OCHOBHBIX IIpaB M CBOOOJ 4EJIOBEKa, KOTOpbIE
MPUHAJJIEKAT KKIOMY OT POXAECHMS, TOTOBHOCTh K OCYIIECTBIECHHIO COOCTBEHHBIX IpPaB U
cB0OOJ 0e3 HapylIeHUs MpaB U CBOOOJ APYruX JHL, FOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE
npaBa U cBOOOJIbI YeJIOBEKa U IpaKIaHUHA COTJIACHO OOIENpPU3HAHHBIM MPUHIMIIAM U HOpMaM
MEXIYHapOJHOr 0 IIpaBa U B cooTBeTcTBUU ¢ KoHcTuTymeit Poccuiickoit ®denepaunu, mpaBosast
U TIOJIUTHYECKAsi TPAMOTHOCTb;

- MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DAa3BUTUS HAyKu U
OOLIECTBEHHOM MPAaKTUKH, OCHOBAHHOE Ha JAMAJOre KYJIbTyp, a TaKXkKe pa3iuuHbIX (Qopm
0O0IIeCTBEHHOT'O CO3HAHMSI, 0CO3HAHHE CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;



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

-  TOTOBHOCTh OOYYaIOIIMXCS K KOHCTPYKTHBHOMY YYacTHIO B TPHHSATHUU PEIICHUH,
3aTparvBaOIIMX WX IpaBa M UHTEPEChl, B TOM YHCJIE B pazNUYHbIX (opMax oOIIeCTBEHHOU
CaMOOpraHu3alllK, CAMOYIPABJICHHS], OOIIIECTBEHHO 3HAYUMOM J1€ITEIbHOCTH;

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

- BOCIIUTAaHHUE YBA)XXUTEJIIBHOIO OTHOLIECHUS K HAallMOHAJIbHOMY JIOCTOMHCTBY JIOJEH, MX
YyBCTBaM, PEIIMTHO3HBIM YOCKICHUSIM;

- TOTOBHOCTH 00YYaIOIIUXCS MPOTUBOCTOSITH UJICOJIOTUU IKCTPEMHU3MA, HAITMOHATIN3MA,

- KceHO(OoOUH; KOPPYIIHH; JUCKPUMUHAIIUH IO COITUABHBIM, PEITUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTMM HETaTUBHBIM COLUAIIbHBIM SIBIICHUSM.

JIMYHOCTHBIE pe3yJbTaTbl B cdepe OTHOMIEHHH O0YyYAKIIMXCH € OKPYKAKIMMMH
JIOAbMM:

- HpPaBCTBEHHOE CO3HAHHWE M IOBEJACHHE HAa OCHOBE YCBOCHHSA OOIICUETOBEUECKUX
HeHHOCTef/'I, TOJICPAHTHOT'O CO3HAHHA W IMOBCACHHA B IIOJUKYJIBTYPHOM MHPE, TOTOBHOCTU U
CIIOCOOHOCTH BECTH TUAJIOT C APYTUMU JTIOAbMH, TOCTUTATh B HEM B3aUMOIIOHUMAHUS, HAXOIUTh
06HII/I€ LEJI U COTPYAHUYATD AJId UX HOCTHIKCHUA,

- OPUHITHE TYMAaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE u
J00pOosKeNaTeIbHOE OTHOIICHHE K IPYrOMY YE€JIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

- CIIOCOOHOCTB K COMEPEKUBAHUIO U (POPMHUPOBAHUE MTOZUTUBHOTO OTHOIICHUS K JIIOJIIM,
B TOM YHUCJIC K JIMIIAM C OT'PaHUYCHHBIMHA BO3MOKHOCTAMM 300POBbA U MHBAJIUIAM,

- OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (HU3M4YecKoMy U
MICHXOJIOTHYECKOMY 3I0POBBIO IPYTHX JIFOJIEH, yMEHUE OKa3bIBATh MEPBYIO TIOMOIIT;

- ¢dopMupOBaHHE BBIPAKEHHOW B TMOBEJCHWU HPABCTBEHHOW IMO3UIIMH, B TOM YHCIE
CIOCOOHOCTH K CO3HATEeNbHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS W IMOBEICHHUS Ha
OCHOBE YCBOEHHs OOIIEUeJIOBEUYECKUX LEHHOCTEH M HPAaBCTBEHHBIX YYBCTB (YECTH, J0JTa,
CIPaBEIMBOCTH, MUJIOCEPIUS U IPYKEITI00U);

- pa3BUTHE KOMIIETEHIIMH COTPYIHUYECTBA CO CBEPCTHUKAMHU, NETHBMH MIIAJIIIETO
BO3pacTa, B3pOCIBIMH B  00Opa3oBaTeNbHOM, OOIIECTBEHHO  IOJIE3HOM, yueOHO-
UCCIIEI0BATEIbCKON, MPOEKTHOM U APYIUX BUAAX NESATEIBHOCTH.

JInyHoCTHBIE pe3yJbTaThl B cepe OTHOMICHHH O0YyYaIOIIUXCH K OKPYKAKIIEMY
MHPY, KUBOH NIPHPOJIE, Xy 10:KECTBEHHOM KYJIbTYype:

- MHpPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTUSA HAYKH,
SHAYMMOCTHU HAYKH, T'OTOBHOCTb K HAYYHO-TCXHUYCCKOMY TBOPYCCTBY, BJIAACHHC I[OCTOBepHOI\/'I
uHpopManrell 0 MepeoBbIX JOCTHKEHUSAX M OTKPHITHSAX MHUPOBOM M OTEUECTBEHHOM HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

- TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIIE CaMOOOpPa3OBaHMIO, Ha
MPOTSDKEHUHM BCEH JKW3HU; CO3HATEILHOE OTHOIIEHHE K HENPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTICIIHOM NMPOo(hecCHOHaIbHONM U O0IIECTBEHHOM JesITeIbHOCTH;

- DKOJOrM4YecKasl KyJbTypa, OepeKHOe OTHOLIEHHS K POIHON 3emje, MPUPOAHBIM
6orarctBam Poccun M Mupa; MOHMMaHHE BIMSHHUS COLUAIBHO-IKOHOMHYECKUX IMPOIIECCOB Ha
COCTOSIHME TPHUPOJHONM M COLMAIBHOW CpENbl, OTBETCTBEHHOCTh 3a COCTOSHHE MPUPOIHBIX
pecypcoB;

- YMCHHUA W HABBIKHM PA3yMHOI'O0 HNPUPOJAOIIOJIB30BAHUA, HCTCPIIMMOC OTHOIICHUEC K
JEHUCTBUSAM, IIPUHOCALIUM BpE dKOJIOTHH;

- IPUOOPETEHUE OTbITA 3KOJIOTO-HAIMIPABIEHHOM 1€ TENbHOCTH;

- DCTETHYECKOE OTHOUIEHHS K MHPY, TOTOBHOCTb K O3CTETHUYECKOMY OOYCTPOMCTBY
CcOOCTBEHHOTO OBITA.



JInuyHoCcTHBIEe pe3yJabTaThl B cdepe OTHOWECHHH 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 CEeMbH, POIUTEILCTBA (OTIOBCTBA M MATEPHUHCTBA),
WHTEPUOpHU3ALUS TPAAUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

JIMYHOCTHBIE pe3yJbTaThl B cepe OTHOLIEHHsI o0y4yarommxcsi K Tpyay, B chepe
COLMAJIbHO-IKOHOMHYECKHX OTHOLIEHUIA:

- yBaXeHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE CBOECH
COOCTBEHHOCTH, OCO3HAaHHBIA BBIOOp Oyaymiei mpodeccun Kak MyTh M CHOCO0 peann3anuu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB;

- TOTOBHOCTH OOY4alOHIMXCS K TPYJOBOH Npo(ecCHOHANBHON NEesTeIbHOCTH KaK K
BO3MOXKHOCTH  YYacTHsl B  PEIICHHUH  JMYHBIX, OOIIECTBEHHBIX, T'OCYIapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX POOJIEM;

- NOTPeOHOCTh TPYAWTHCS, YBWKEHHUE K TPYIAy H JIIOIIM TPYAa, TPYAOBBIM
JOCTIDKEHUSIM,  TOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICHHE K Pa3HbIM BUAAM
TPY/AOBOM JCATEIBHOCTH;

- TOTOBHOCTh K CaMOOOCITY>KMBAaHHIO, BKJIIOYasi OOy4YCHHE W BBIIOJHEHHE JOMAIIHUX
00s13aHHOCTEH.

JIMYHOCTHBIE pe3yabTarhl B cpepe PU3n4eCKOro, NCUX0JO0rH4eCKOro, COMAILHOr0
U aKaJIeMU4YeCKOro 0J1aronoay4ust 00y4armuxcs:

- dbusznueckoe, HAMOIMOHATBHO-TICUXOJIOTMYECKOE, COLMAIbHOE  OJaromoiydue
o0ydJarommxcsi B JKU3HU OOpa30BaTeIbHON OpraHU3allH, OIIYIICHHE O€30MacHOCTH |
MICUXOJIOTHYECKOro komdopra, UHPOPMAIIMOHHOM O€30IacHOCTH.

MertanpeamMeTHbie pe3yJibTaThl OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHON NMPOrpaMMBbl
MpeacTaBJICHbI TPeMs IPYNIIaMH YHUBEPCAIbHBIX Y4eOHbIX AeicTBH (Y'Y /).

PeryasiTuBHbIe yHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUSA

BorinyckHUK Hay4YuTCH:

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

- OLICHMBATh BO3MOXKHBIE TIOCIEJCTBUS NIEATEIBHOCTH, COOCTBEHHOM >KHU3HU U KU3HU
OKPYKAIOIINX JIFO/IeH, OCHOBBIBASICh Ha COOOpaXKEHUSIX STUKU U MOPAIIH;

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

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

- BBIOMpaTh TYyTh JOCTIOKCHHS IIEJIM, TJIAHUPOBATh pEIICHUE TOCTABJICHHBIX 3a7ad,
ONTUMU3HPYS MaTepHUalIbHbIE U HEMaTEepUaAIbHbIE 3aTPaThI;

- Opranm3oBbIBaTh A((EKTUBHBIN TOWCK PECYPCOB, HEOOXOIUMBIX ISl JOCTHIKEHUS
MOCTaBJICHHOM 11eJu;

- COTNOCTABJIATh MOJYYEHHBIN pe3yIbTaT JEATEIILHOCTH C TOCTABIEHHON 3apaHee LETbIO.

IMo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE AelCTBUS

BorinycKHUK HAy4YuTCH:

- HWCKaTh W HAaxOJWUTh OOOOIICHHBIE CMOCOOBI pEIIeHHWS 3a7a4, B TOM 4YHCIE,
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 (PUKCUPOBATh MPOTUBOPEUHS B UHHOPMAITMOHHBIX HCTOYHUKAX;

- HCHOJb30BaTh pPa3jIMUHbIE MOJEJIBHO-CXEMaTUUYECKUE CPEICTBA JJI NPEACTABICHUS
CYLIECTBEHHBIX CBA3€M W OTHOIICHWH, a Takke MPOTHUBOPEYU, BBISIBICHHBIX B
UH(POPMALMOHHBIX HCTOYHHKAX;

- HAXOAWUTb U MPUBOIUTH KPUTHUECKHUE apIyMEHThI B OTHOIICHUHU JICHCTBUM U CYKICHUI
Apyroro,

- CIOKOWHO M pPa3yMHO OTHOCHUTBCA K KPUTHUECKHM 3aMEUaHUSIM B OTHOILICHUU
COOCTBEHHOTO CYX/ICHHUS, PACCMAaTPUBATh X KaK PECYpC COOCTBEHHOT'O PAa3BUTHUS;

- BBIXOJMTbH 32 PAMKHU Y4eOHOTO MpeIMETa U OCYILECTBIATH IIeJIEHANIPABICHHBIN MOUCK
BO3MOXKHOCTEH JUIsl IIMPOKOI0 IEPEHOCA CPEICTB U CIIOCOOOB JEMCTBUS;

- BBICTPAUBaTh WHAMBHUAYAIbHYIO YUYUTHIBAs OTPAHUYECHUS CO CTOPOHBI OTPaHHUCHUS;

- MEHATD U yJAEp’KUBATh Pa3HblE NO3UIUU B I03HABATEIbHOMN AESITEIbHOCTH.

KomMMyHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcCTBUS

BbinmyckHUK HayuHuTCS:

- OCYILECTBJIATH JIETOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU
(kak BHYTpH 00pa3oBaTeNbHOW OpraHM3alWH, TaK U 3a €€ MpeeiaMu), MoAOupaTh MapTHEPOB
JUTSIIETIOBOM KOMMYHUKAIIMH UCXO/IS U3 COOOPaKEHUH pe3yIbTaTUBHOCTH B3aUMOJCHCTBHUS, a HE
JIMIHBIX CUMIIaTHH;

- TIpU OCYILECTBJICHUH TPYIIOBOM PabOTHI OBITh KaK PYKOBOJUTENIEM, TaK U YJICHOM
KOMaH/ibl BPa3HbIX poJisiX (reHeparop HaeH, KPUTHK, UCIOJHUTENb, BHICTYNAIOUINM, 3KCIEPT U
T.1.);

- KOOpPAMHMPOBATb U BBINOJHATH PAOOTYy B YCIOBUSAX PEAIBHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

- pa3BepHYTO, JOTMYHO M TOYHO H3Jaratb CBOK TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3BIKOBBIX CPEJ/ICTB;

- pacro3HaBaTh KOH(JIMKTOT€HHbIE CUTyallUM M IPEJOTBpAIlaTh KOH(MIUKTHI A0 UX
aKTUBHOM (ha3bl, BBICTPaWBaTh JEJIOBYI0 M 00pa3oBaTeNbHYI0 KOMMYHMKalMIO, u30eras
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
SIBIICHHE, PU3NYECKasi BEIMINHA, CTUHHUIIB H3MEPECHHUS;

®  pacro3HaBaTh MNPOOJEMBI, KOTOPblE MOXKHO pPEIIUTh NPU HOMOLIM (UIUUYECKUX
METO/IOB; aHAJIM3UPOBaTh OTAENbHBIC 3Talbl NMPOBEACHUS HCCIECIOBAHUN M MHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN 1 OTIBITOB;

®  CTaBUTH OIBITHI IO UCCIENIOBAHUIO (DU3UYECKUX SIBICHUM WM (U3NUYECKHX CBOHCTB
Tesq 0e3 HUCMONb30BaHUS MPSAMBIX H3MEpPEHHi; NMpu 3ToM (GopMyIupoBaTh MpolieMy/3anaqy
y4eOHOTO DKCIIEPUMEHTA; COOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOTO 00OPYIOBAHHS;, MPOBOJAHUTH
OTIBIT U (POPMYIIUPOBATH BBHIBOJIBL.

[Tpumeuanue. [lpu mpoBeeHUN UCCIENOBAaHHUS (PU3MYECKUX SIBICHUH H3MEPUTEIHHBIE
npuOOpsl  UCMONB3YIOTCS JIMIIb KakK MJAaTYMKH HM3MEpeHHs (U3MUECKUX BEIMYUH. 3amnucu
MOKa3aHUH MPSIMBIX U3MEPEHUM B 3TOM Cilydae He TpeOyeTcs.

® [IOHUMAaTh POJIb FIKCIEPUMEHTA B MOJIyUEHUH HayYHOH MH(OpMaLnY;

®  [IPOBOJUTH MpsIMbIE U3MEPEHMs (PU3UYECKHX BEIMYMH: BpeMs, PACCTOSHHUE, Macca
Tena, o0beM, cujia, TEMIIEpaTypa, aTMOC(EepHOEe JaBJICHUE, BIAKHOCTh BO3/yXa, HaMpsLKEHHE,
CWJIa TOKa, paJualuoOHHBIA (OH (C HCHOIB30BaHUEM JO3MMETpa); IpPU 3TOM BHIOUPATH
ONTUMAJILHBIN CIIOCO0



® U3MEpEeHUS U UCMONb30BaTh NPOCTEHIINE METOABl OLEHKH MOTPEUIHOCTEH
W3MEPEHU.

[Tpumeuanue. Jlrobas yueOHasi mporpamma JI0JKHA 00ECTIeYMBATh OBJIAJICHUE MPSMBIMHU
U3MEPEHUSAMH BCEX MEPEUHCICHHBIX (DU3NYECKUX BEITHYHH.

® TIPOBOJIUTH MCCIEJOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH C UCIOJIb30BaHUEM
OpSAMBIX HW3MEPEHHUIl: NpPH 53TOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (DHKCHpPOBAaTh pE3yNIbTaThI
HOJTYYEHHOH 3aBHUCUMOCTH (DPU3UYECKHX BEIMYMH B BHJE TAOIMIl U TpaduKOB, JenaTh BHIBOIBI
10 pe3ybTaTaM HCCIIE0BaHMUS;

® IPOBOJIUTH KOCBEHHBIE HW3MEpEHMs (U3NYECKHX BEJIWYHMH: MPU BBITOJHEHUH
U3MEpPEeHN COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS IMPEIJIOKEHHOW HHCTPYKILUH,
BBIYUCIIATH 3HAUEHUE BETMYMHBI U aHAJTU3UPOBATH MOJIyYCHHBIE PE3yJIbTaThl C YI€TOM 3aJaHHON
TOYHOCTU M3MEPEHHIA;

®  AHANM3UPOBATHh CHUTYALMU MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX
OPOSIBIICHUE M3YYCHHBIX (U3UYECKUX SBICHHA WIM 3aKOHOMEPHOCTEH M TNPUMEHATH
MMEIOLIMECS 3HAHUS VISl UX OOBSICHEHHUS;

® [IOHMMaTh HPHUHIUIBI JEHCTBHA MAIIWH, MPHOOPOB W TEXHHUYECKUX YCTPOMCTB,
YCIIOBHS UX 0€30MacHOTO MCIIOJIb30BAaHMSI B TOBCETHEBHOM JKU3HU;

®  HCIOJB30BATh IIPU BBHIOJIHEHUH YYEOHBIX 33124 HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY O
(u3HYeCKHX SABICHUSX, CIPAaBOYHbBIE MaTepUalibl, pecypcsl HTEpHET.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

®  0CO3HABAMb YEHHOCMb HAYUHBIX UCCIe008AHUl, PONb (QUUKU 8 pPACUUpeHuu
npeocmasgienuti 06 oOKpyicaroujem mupe u ee 6kaa0 8 YayuuleHue Kaiecmeda HCusHu,

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

®  (CPABHUBAMbL MOYHOCMb UBMEPeHUsl (DUIUYECKUX BeIUYUH NO  BeIUYUHE UX
OMHOCUMENbHOU NOSPEUHOCIU NPU NPOBEOCHUU NPAMBIX USMEPEHULL

®  CaMOCMOSMENbHO NPOBOOUMb KOCEEHHblEe USMEPEHUs. U UCCIe008aHUS PUBUYECKUX
BEUYUH C UCNONb30BAHUEM PAZIUYHBIX CROCOD08 UBMEPEHUs PUIULECKUX BeUYUH, 8blOUPAMb
cpeocmea usmMepeHus ¢ y4emom HeoOXoOuMol MOYHOCMU UMepeHull, 000CHO8bIBAMb 8blOOD
cnocoba uzmepeHusl, a0ek8amHo20 NOCMAsIeHHOoU 3a0aye, NPOBOOUMb OYEHKY 00CMOBEPHOCU
NONYYEeHHBIX Pe3yIbmMamos;

®  gOCHMpUHUMAMb UHGOPMAYUIO DUIULECKO20 COOEPIHCAHUS 8 HAYUHO-NONYIAPHOU
aumepamype u cpeocmeax MAcco8ol UHGOpMayuu, KPUMuU4ecKku OYeHU8Ams MNOLYUEHHYIO
ungopmayuro, aHanuzupys ee cooepaicanue u OaHuvie 00 UCMOYHUKe UHpOpMayuu,

® co30asamv cOOCMEEHHbIE NUCbMEHHble U YCMHble COO0OWeHUs O OU3UYecKUx
AGNEHUAX HA OCHOBE HECKONbKUX UCMOYHUKOE UHDOPMAYUU, CONpoBO#COAMb BbICMYNIEHUE
npezenmayuetl, y4umsledas 0COOEHHOCMU AYOUMOPUU C8EPCMHUKOB.

Conep:xanue yueoHoro npeamera ®@usuka B 9 kiaacce (17 4.)

3aKoHbI B3aUMOAEHCTBUSA U ABUKeHUs (74)

Onucanue npwxeHus. MarepuanbHas TO4YKa Kak MoJenb Tena. Kpurepun 3ameHbl Tena
MarepuanbHO Toukod. IlocrymarensHoe nBmxenue. Cucrema otcdera. [lepememenue.
Paznnurie MexXy HOHATUAMU «IIYTh» U «IIepeMelleHne». HaxoxkaeHue KOopANHATHI Tea 110 €ro
Ha4aJIbHOM KOOpJMHAaTE€ M NPOEeKUMM BekTopa nepememeHus. [lepememenue npu
IIPSMOJIMHEMHOM PaBHOMEPHOM JIBUKCHUM.

[IpssMonuHENHOE PaBHOYCKOPEHHOE [BM)KEHHE. MTIHOBEHHass CKOPOCTb. Y CKOPEHHE.
CKOpOCTh NPSIMOJIMHEHMHOT0 paBHOYCKOpeHHOro JBuxkeHus. ['papuk ckopoctu. Ilepemerienne
IIPU IPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBUKEHUU.



3aKOHOMEPHOCTH, MPHUCYLIUE NPSIMOJIMHEHHOMY paBHOYCKOPEHHOMY JBID)KEHHUIO 0e3
Ha4aJIbHOW CKOpPOCTH. (OTHOCUTENBHOCTh TPACKTOPUH, IEPEMEUICHUs, IyTH, CKOPOCTH.
['eoneHTpryeckas U reJIuoLeHTpUUecKas cucTeMbl Mupa. [IpuunHa cMeHbl JHS U HOYU Ha 3emiie
(B TETTMOIICHTPHYECKON CHCTEME).

[IpyunHbBl IBHXKEHUS C TOYKU 3pEHMs] ApPUCTOTENsI W €ro IocienoBaTesiell. 3aKOH
nnepuuu. [lepBoiii 3akon HeroToHa. Hepumanbabie cucteMbl oTcyeTa. Bropoit 3akon HeroToHa.
Tperwnii 3akon Herorona. CBoOoiHOE MafieHuE TeIl.

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

3aKOH BCEMHMPHOIO TSATOTEHHUS U YCIOBHS €ro NPUMEHUMOCTH. ['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. Buael TpeHUs: TpeHUE TIOKOs, TPEHHE CKOJIbKEHUS,
TpeHue kaueHus. dopmyna g pacuera CuUiIbl TPEHHs CKOJIbXeHHUsA. lIpumMepsl mosezHoro
nposiBieHUsT TpeHus. [IpsMonnHeilHoe W KpUBOJIMHENHOE ABWXKEeHUe. J[BrkeHue Tena Mo
OKPYKHOCTM C IIOCTOSHHOM 1O MOAYNIIO CKOpOCThIO. LleHTpocTpeMHUTENbHOE YCKOpPEHUE.
Hckyccmeennvie 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, KOHCTPYKUMSI M TNPUHIUI JEHCTBUS pPAKETbl. MHOrocTyreH4arble
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. UccnenoBanne paBHOYCKOPEHHOTO IBIKEHHSI 0€3 Ha4allbHOW CKOPOCTH.
2. U3mepenue ycKOpeHHsi CBOOOTHOTO MaeHUSI.

MexaHnn4yeckue KoJae0aHUus M BOJIHBI. 3BYK (24)

[Ipumepsr konebarenpHOrO ABMKEHUsA.  OOIIME YepThl pazHOOOpa3HBIX KOJEOAHUH.
Junamuka koneOaHWl TOPH3OHTAIBLHOTO MPYXHUHHOrO MasTHHKA. CBOOOAHBIE KoleOaHWUS,
KoJIeOaTeIbHbIE CHUCTEMBbI, MasiTHUK. BGJ'II/I‘II/IHI)I, XapaKTCPU3yronue KOJIe0aTeIbHOoe ABHUKCHUC:
aMIUTMTY/Ia, IEPUO/I, YacTOTa, (haza KonedaHuil. 3aBUCUMOCTh MEPHOJIA U YACTOThI MasiTHUKA OT
JUIMHBI €70 HUTU. | apmoHuyeckue KoneoaHus.

[IpeBparieHre MeXaHUYECKOW HHEPrHuM KoNeOaTeTbHOW CHUCTEMBI BO BHYTPEHHIOIO.
3aryxatomue konebanus. BeinyxaeHHbIe Koe0aHus. YacToTa yCTaHOBUBIIMXCS BBIHYXICHHBIX
KoneOaHuil. YcCNnoBHS HACTyIUIGHHS U (pu3MyUeckas CYIIHOCTh SIBJICHHS pe30HaHca. YueT
pEe30HaHCa B MPAKTHKE.

MexaHu3M pacrpocTpaHeHHsl YIpYyrux Konedanuii. Mexanndeckue BosHbI. [lonepeunsie
U TMPOJOJIbHBIE YIPYTHE BOJHBI B TBEPABIX, KUAKUX U ra3000pa3HbIX cpefax. XapaKTepUCTUKH
BOJIH: CKOPOCTD, JUTMHA BOJHBI, YaCTOTa, MepuoJl kKojaebanuil. CBsS3b MEXKAY STUMH BETHUNHAMHU.

Hctounuku 3Byka — Tena, konebmomuecss ¢ vactorod 16 I'm — 20 x['m. YnbrpasByk u
UHOPA3BYK.
Oxosokanus. 3aBUCUMOCTh BBICOTBI 3BYKa OT YacTOTHI, & TPOMKOCTH 3ByKa — OT

aMIUTUTYABl KoJNeOaHUH M HEKOTOpBIX ApYrux npuuuH. TemOp 3Byka. Hammume cpempr —
HE00X0/MMOEe YCJIOBUE pacnpocTpaHeHus 3ByKa. CKOpOCTb 3ByKa B pa3iIMuYHBIX 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 1uist coiaeHounza. JleicTBUe MarHUTHOTO MOJISl HA ITPOBOJIHUK
C TOKOM M Ha JBWXKYINYIOCS 3apsuKeHHyro dactuny. IlpaBuno neson pyku. Mupykius
MarHMuTHOrO noiisi. MoIynp BEKTOpa MAarHMTHOM MHAYKUMHU. JIMHMM MarHUTHOM WHIYKIIHH.
3aBUCHUMOCTb MarHUTHOI'O [TOTOKA, IPOHU3BIBAIOIIETO IIJIOLAAb 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 MHIYKUUHU. TeXHUUECKOe NMPUMEHEHHE SBICHUS. BO3HMKHOBEHME
WHAYKIIMOHHOTO TOKAa B QJIIOMMHHMEBOM KOJIBLIE NP MU3MEHEHMM IPOXOISAIIErO CKBO3b KOJIBLIO
MarHUTHOTro moToka. OmnpeneneHUe HaNpaBiIeHUs HHAYKIMOHHOro Toka. IIpaBuno Jlenna.
SBnenust caMOMHAYKUMU. THIYKTUBHOCTb. DHEPIUs MarHUTHOIO MOJIS TOKA.

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

DNEeKTpOMarHuTHOE I0JIe, €r0 UCTOYHUK. Paznuune Mexy BUXPEBBIM JIEKTPUUECKUM U
JJIEKTPOCTATUYECKUM IIOJISIMU. DJIEKTPOMArHUTHBIE BOJHBI: CKOPOCTb, IONEPEYHOCTh, AJIMHA
BOJIHBI, IPUYMHA BO3HUKHOBEHUS BOJH. [lomydeHue u perucrtpanus 3J1€KTPOMArHUTHBIX BOJIH.
BbicokouacTOTHBIE 3JIEKTPOMAarHUTHbIE KOJIEOAHUS W BOJIHBI — HEOOXOJUMBIE CpeACTBA JUIs
ocyuiecTBieHUs: paauocBsa3u. KosebaTenbHbII KOHTYp, MOJIYyYEHHE AJIEKTPOMAarHUTHBIX
KoJIeOaHUH.

@opmyna Tomcona. biok-cxema nepelarIero M IPUEMHOTO YCTPOMCTB UL
OCYILIECTBJICHUS PAJINOCBA3H. AMIUIUTYAHAs MOILYJSALUSA U JE€TEKTUPOBAHUE BBICOKOYACTOTHBIX
KOJIOaHUH.

Wntepdepenuus u nudpakuus cBera. CBET Kak YacTHBIN cliyyail 3J€KTpPOMarHUTHBIX
BOJIH. JlMama3oH BHAMMOIO U3JIyYeHUS Ha IMIKale »3JIEKTPOMAarHUTHBIX BOJH. YacTuiibl
3JIEKTPOMArHUTHOTO U3ITy4yeHHUsI — (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 JUHEHuYaThle CHEKTPhI, YCIOBHUSI UX IOJIYYEHUS.
CriexTpbl HcllyckaHus W noryomeHus. Cnexmpanvuviti ananu3. 3akoH Kupxroda. AToMbel —
VCTOYHUKU U3Ty4YeHHUs M morjouieHus: cBeta. OObsICHEHHE M3Iy4yeHHUs U TMOIVIOIIEHHs CBETa
aTOMaMU U TIPOUCXO0KIEHUS JIMHENYAThIX CIIEKTPOB Ha OCHOBE NOCTYJ1aTOB bopa.

Jlabopamopusie pabomol
4. 3y4eHH e BICHUSAAIEKTPOMArHUTHOMUHTYKIIVH.
5. HabmtoieHue CIuToniHOTrO U TUHEHYAThIX CIIEKTPOBUCITYCKAHMSL.

CTtpoeHue aTomMa U aTOMHOTO siapa (34)

CnoxHbI cocTaB paJuOaKTHUBHOTO HW3Iy4deHMs, o-, - W y-dacTuubl. Moaenb aTtoma
Tomcona. OmbiTel Pesepdopma mo paccesHuto o-yacTtuil. [lmanerapHas Mojens aTtoma.
[IpeBpaiienus aaep npy paauoakTUBHOM paciiajie Ha MpUMEpPE o-pacraja paaus.

O6o3HaueHue sAaep XUMHUYECKHUX DJIEMEHTOB. MaccoBOoe W 3apsiioBO€ 4YHCla. 3aKOH
COXpaHEHUs] MAacCOBOI0 4YHMCJIa W 3apsja MpU paJdOaKTUBHBIX MpeBpaileHusx. HaszHaueHwue,
YCTPOMCTBO U NMPUHIMUII AEHCTBUS cueTyuka l'eiirepa u kamepsl BuiibcoHa.



BriOuBanue o-dacTHIIaMu MPOTOHOB U3 sifiep aroma azoTta. Habmromenue Qotorpaduit
oOpa3oBaBIIMXCsA B KaMmepe BuiibcoHa TpEeKOB 4YacCTHUIl, y4aCTBOBAaBLIMX B SJIEPHON pEaKLUU.
OtkpsITHE U cBOWCTBA HEMTpoHA. [IpOTOHHO-HENTPOHHASI MOAEIB ApA.

OuU3NYecKUil CMBICT MAacCcoOBOro M 3apsAnoBoro uyucesl. OcCOOEHHOCTH SACPHBIX CHIL.
W3otonbl. DHeprusi cBs3u. BHYTpeHHssE sHEprust aroMHBIX sijep. B3auMocBs3p maccsl U
sHepruu. Jledekt Macc. Brigenenre wim norjaoueHne SHEPTruu B SIACPHBIX PeaKIHsIX.

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

Kpurnueckas macca.

Ha3nauenue, ycCTpOWHCTBO, NPUHIUI JACUCTBUS SAEPHOIO peakTopa Ha MEIJCHHBIX
HeliTpoHax. I[IpeoOpa3oBaHue SHEpPruu saep B DIEKTPUUECKYIO dSHepruto. lIpenmymiectBa u
Henoctatku ADC neped ApyruMy BUAAMU 3JEKTPOCTAHIUMN.

buonornueckoe neiricrtBue paauauuu. DUMYECKUE BEIWYMHBL: TMOTJIOMIEHHAs [103a
u3NydeHus, Kod(h(UUUEHT KayecTBa, OKBUBAJCHTHas J03a. BiusHue paanoakTUBHBIX
M3JIy4eHHI Ha KuBbIe opranu3mel. [lepuoa nmoiaypacnajia pagnoakTUBHBIX BELIECTB.

3aKoH pagroakTUBHOTO pacnana. CrocoObl 3alUThl OT paAHaldU. Y CIOBUS MPOTEKAHUS
U TIpUMEPHI TEPMOSIICPHBIX peakiuii. Beiaenenne sHepruu U MEPCIeKTUBBI €€ MCIOJIb30BaHUS.
Ncrounvku sHeprun CoaHUA U 3BE3].

Jlabopamopuvie pabomol

6/3MepeHne ecTeCTBEHHOTO paiMalliOHHOTO (POHA JTO3UMETPOM.

7.13y4enue neneHus supa aromMa ypasa o ¢pororpaduu TpeKoB (BBITOTHIETCS A0Ma)

8.0meHka mepuoaa Moiypacraja HaxXOMSIIUXCS B BO3AyXe MPOAYKTOB pacmajga rasa
pajgoHa

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

Crtpoenue u 3Bosonus Beesennoi (1 v)

CoctaB Conneunoll cuctembl: ConHIlE, BOCEMb OOJNBIIMX IUIAHET (IIECTh M3 KOTOPBIX
UMEIOT CHYTHUKH), TSITh IUIAHET-KApJIMKOB, aCTepOMJIbl, KOMEThI, METEOpHbIE Tela.
®opmupoBanue CoiHEYHOM cHCTeMBbl. 3eMilsl M IUIaHeThl 3eMHOW rpynnbl. OOHIHOCTH
XapaKTEepUCTHK IUIaHeT 3eMHOM rpynmnbl. [lmaHersl-ruranTbl. CIyTHUKM M KOJIbLA IUIaHET-
ruraitoB. Manble Tena CoJIHEUHOW CHCTEMBI: acTepOHM/bl, KOMEThl, METEOpHbIE Tea.
Obpa3zoBanue xBocTOoB KomeT. Paamant. Meteoputr. bomua. ConHie M 3Be3fbl: clioucTas
(30HHasA) CTpyKTypa, MarHutHoe mnose. Mctounuk nsHeprun ConaHua W 3Be3l — TEIUIO,
BBIIETISIEMOE TIPU NPOTEKAHWM B HX HeApax TEpPMOsAIEpHbIX peakumi. CTaguu 3BOIOLUN
Connua. Ianaktuku. Metaranaktuka. Tpu BO3MOXKHBIE MOJENN HecTallMOHapHOW BceneHHoOM,
npemioxkeHHsle A, A, ®puamaHoM. DKCHEpUMEHTANbHOE IMOATBEpXkAeHue Xabbiaom
pacmupenus: Beenennoit. 3akon Xa00ma.

IInanupyemble pe3ybTaThl YCBOCHHS Y4eOHOI0 peaMeTa

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
(bu3UYeCKre BEIIMYUHBL: MTyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, TIEPUO]] 00pallieHus, Macca
TeNa, TUIOTHOCTh BEIIECTBA, CHIa (CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIa TPEHUs), JaBJICHUE,
UMITYJIBC TeJla, KUHETHYECKas HHEPrus, MOTCHIMAbHAs JHEPrus, MeXaHuueckas pabdora,
MexaHudeckass MomHocth, KIIJ[ mpu coBepmieHuH paOOThI C HCHOJIB30BAHHUEM IPOCTOTO
MeXaHW3Ma, CHJIa TPEHHUs, aMIUTUTY/1a, IEPUO M 4acTOTa KOJICOAHWM, ITTMHA BOJTHBI U CKOPOCTh
€¢ pacHmpoCTpaHEHHWs; TMPH ONUCAHWHM TMPABWIBHO TPAaKTOBAaTh (U3HUYECKUH  CMBICT
WCIIOJI3YEMBIX BEIWYMH, WX OOO3HAYCHHS W CIWHUIBI W3MEPEHHUs, HaxOIUTh (OpPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEITMYHMHY C IPYTUMHU BEIMYUHAMH, BBIYHCIISATH 3HAUYCHUE
(U3UYECKON BEITMYUHBIL;

®  aHaJIM3UPOBATh CBOWCTBA TEJl, MEXAaHUYECKHE SIBICHUS W MPOIECCHI, HCIOIB3YS
(du3MYeCKre 3aKOHBI: 3aKOH COXPAaHEHUS JHEPTHH, 3aKOH BCEMHPHOTO TITOTCHHSI, MPUHIIHII
CyNepHo3uiuu cui (HaxoxjaeHue paBHozeicTBytomieit cumbl), |, Il u Il 3axonst HeioToHa,
3aKOH COXpaHEHHWS WMITyJibca, 3akoH ['yka, 3akon [lackams, 3akoH ApxuMmesna; NMpu 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,
CBs3BIBAOIINE (PU3NYECKUE BENUYHMHBI (ITyTh, CKOPOCTh, YCKOPEHHME, Macca Tela, IIOTHOCTb
BEIICCTBA, CHJIA, ABJICHHE, UMITYJIbC TEJIa, KHHETHUECKAs dHEPIHsl, TOTCHIIMAIbHAS JHEPTHS,
MexaHu4ecKas pabora, mMexaHudeckas MomiHocTb, KIIJl mpocToro mexanwsma, cuia TpeHUs
CKOJIBKEHUS, KOOPPUIIMCHT TPEHUs, aMIUIATY/1a, TICPUOJI U 9aCcTOTa KOJeOaHUH, JNTMHA BOJTHBI U
CKOPOCTh €€ pAacIpOCTPaHEHHS): Ha OCHOBE aHalM3a YCIOBHS 3aJauyd 3aliChIBaTh KpPaTKOe
YCIIOBUE, BBUICTATh (DU3WYECKUE BEIHYMHBI, 3aKOHBI W (OPMYJIBI, HEOOXOJHMMBIC IS €€
pelleHus, MPOBOJUTH PacueThl U OICHUBATh PEAbHOCTh MOMYYEHHOTO 3HA4YeHHS (hU3MUecKoi
BEJINYMHBEL.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

®  UCNONBL308AMb 3HAHUS O MEXAHUYECKUX SIGNeHUSX 6 NOBCEOHEBHOU MHCU3HU OJls
obecnevenuss Oe30nacHocmu npu 0opawjeHuu ¢ npudoOpamu U MexHUYecKUMU yCmpoucmeamu,
0Jis1 COXpaHeHus 300pP06bsl U COONOOEHUS. HOPM IKOIOSULECKO20 NOBeOeHUsl 8 OKpYyicaroujeli
cpede;  npugoOUMb NPUMEPbl  NPAKMUYECKO20 UCNONb308AHUS  (QUUYECKUX 3HAHUU O
MeXaHuyecKux sAeleHUsX U QU3UYecKUx 3aKOHAX; NpUMepbl UCNONb308AHUSL B0300HOBIAEMbIX
UCMOYHUKO8  JHEpeUU,  IKOJOSUYECKUX  NOCAeOCMBUN  UCCe008AHUS  KOCMUUECKO20
NPOCMPAHCMS,

®  pazuuamv 2paHuybl NPUMEHUMOCMU QU3UYECKUX 3aKOHO8, NOHUMAMb 6CeoOuull
xapakmep @QYHOAMEHMANbHbLIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHUYeCKOU HSHepeuu, 3aKOH
COXpAHEeHUs1 UMNYIbCA, 3AKOH BCEMUPHO20 MA2OMEHUs) U 02PAHUYEHHOCMb UCNOIb308AHUS
yacmuwix 3akoHo08 (3axkon I'yka, Apxumeoda u op.),

®  HAXOOUMb A0EKBAMHYIO0 NPeOdlONCEeHHOU 3a0ade hu3UYecKyr0 MoOelb, pa3peuams
npobneMy KAk HA OCHO8e UMEIOWUXCA 3HAHULL N0  MeXanuke ¢ UCHOJb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOouu 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, AJIIEKTPOMATrHUTHAS MHIYKIUS, IEHCTBUE MAarHUTHOTO
MoJis Ha TPOBOJHMK C TOKOM ¥ Ha JIBIDKYIIYIOCS 3apsOKCHHYIO YacTHILy, JEeHCTBUE



AIIEKTPUYECKOTO TIOJI HAa 3apsDKEHHYIO YacTHILY, DJIEKTPOMArHUTHBIE BOJHBI, TPSIMOJIHHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHUE U MPEIOMIICHHE CBETA, IUCIIEPCUs CBETA.

®  COCTaBIIATH CXEMBI AJICKTPUUYECCKUX IEMEH C MOCIEeIOBATEILHBIM M 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 coOuparoiei JuH3e.

®  ONUCHIBATh M3YYCHHBIC CBOWCTBA TEN M JJCKTPOMATHHUTHBIC SIBICHUS, WCIIONB3YS
du3nyecKue BEJIMYMHBL: JJIEKTPUYCCKUI 3apsiji, Ccuila TOKa, SJICKTPUUYECKOE HAmpsHKEHUE,
JNEKTPUYECKOE COMPOTUBIICHHUE, YIECIbHOE CONMPOTHUBIIEHUE BEUIECTBA, paboTa 3JIEKTPUUECKOrO
MOJIsI, MOIIHOCTh  TOKa, (OKYCHOE paCCTOSHUE M ONTHUYECKas CUja JIMH3bI, CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETA; MPU OMHCAHUM BEPHO TPAKTOBATH
(GU3HYECKUH CMBICIT HCIOJB3YEMBIX BEIUYHMH, WX OOO3HAYCHHS W CIUHUIBI H3MEPCHUS,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOILIUE TaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BEIMYNHAMHU.

®  aHAJIM3UPOBATH CBOWCTBA TEJ, AICKTPOMATHUTHBIC SIBJICHHUS U MIPOIIECCHI, UCIIOIb3YS
(du3HYECKUE 3aKOHBI: 3aKOH COXPAaHEHUS AJICKTPUICCKOTO 3apsiaa, 3akoH Oma I yJacTka IIeTH,
3akoH J[xoyns-JleHma, 3aKOH HPSIMOJMHEHHOTO PacHpOCTPAaHEHHUS CBETa, 3aKOH OTPaKEHUs
CBETa, 3aKOH NPEJIOMJICHHUS CBETa; MPU 3TOM Pa3jNdaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
€ro MaTeMaTU4YeCKOE BhIPasKEHUE.

® [PUBOJUTH TPHUMEPHI TPAKTHUYECKOTO UCIOIB30BaHUS (DU3HUSCKUX 3HAHUH 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 TPEIOMJICHHS CBETa) U (OPMYIIbI, CBSI3bIBAIOIIHME (DU3UYECCKHE BEITUYHHBI (CHIIa
TOKa, DJIEKTPUYECKOE HAIMPSHKEHHUE, dJEKTPUUECKOE COMPOTHUBIICHUE, YIIEIbHOE CONPOTHUBICHUE
BEIIECTBA, pabd0Ta IMEKTPUUIECKOTO TOJISI, MOIIHOCTh TOKa, JOKYCHOE PACCTOSIHHE W ONTHYCCKAs
CWJIa JIMH3BI, CKOPOCTh AJIGKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, (OPMYIIBI
pacdera IEKTPUISCKOT0 COMPOTUBIICHHS ITPH TTOCIICIOBATEIILHOM H IMAPAJIICIIBHOM COCIMHCHHH
MPOBOJHMKOB): HA OCHOBE aHAllM3a yCIOBUS 33/1a4dl 3alHCHIBATh KPATKOE YCJIOBHE, BBIICISTH
du3HYeCKrue BEIMYUHBI, 3aKOHBI M (OPMYJIBI, HEOOXOTUMBIC I €€ PEHICHHS, MPOBOIWTH
pacueTsl U OLIEHUBATh PEAIbHOCThH MOTYYEHHOTO 3HaYCHHS (PU3NYECKON BETUUYHUHEI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHTHCS:

®  UCNONBL308AMb 3HAHUS 00 INIEKMPOMASHUMHDBIX AGIEHUSIX 8 NOBCEOHEBHOU JHCUHU OJis
obecneuenuss 6e30nacCHOCMuU Npu 0OpawieHuy ¢ npudopamu U MexXHUYeCKUMU YCmpoUucmeamu,
0I5l COXpAHeHUsi 300pP06bsi U COONOOEHUSL HOPM IKOJOSUYECKO20 NOBEOEeHUsl 8 OKpyicaroujel
cpede; npusoOUMb NPUMEPbL BIUAHUSL INEKMPOMACHUMHBIX U3TYYEHUL HA HCUBbLE OPSAHUIMbL,

®  paznuuame cpanuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce00ujull
xapaxkmep @DYHOAMEHMANLHBIX 3AKOHO8 (3AKOH COXPAHEHUs J1eKMpuyeckoeo 3apsaoa) u
02PAHUYEHHOCMb UCNONIL308AHUS YACMHBIX 3aKOHO08 (3akon Oma 018 y4yacmka yenu, 3aKOH
Iicoyns-Jlenya u op.);

®  UCNONBL308AMb NPUEMbl NHOCMPOCHUS PUULECKUX MOOeNell, NOUCKA U PopmyIuposKu
00Ka3amenbcme GblOGUHYMbBIX 2UNOMe3 U Meopemuyeckux 8bl80008 HA OCHO8E IMNUPUYECKU
YCMAHOBNIeHHBIX (haKmos;

®  HaxoO0umv A0eK8AMHYIO NPeOlONHCEHHOU 3a0aue PU3UYECKYI0 MOOelb, PA3peuams
npobnemy Kak HA OCHO8e UMEIWUXCA 3HAHULL 00 IIeKMPOMACHUMHbLIX AGNEHUAX 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 JTUX SIBICHHUW: €CTECTBEHHAS W MCKYCCTBCHHAs
pPaZlOaKTUBHOCTh, O-, - U Y-M3JTy4CHHs, BOSHHUKHOBEHHE JIMHEWYATOrO CHEKTpa H3Iy4eHUs
aToMa;



®  ONUCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBJICHUS, HCIONB3Ys (U3MUECKHUE BEITUYHUHBI:
MaccoBO€ YHCIIO, 3apsI0BOE YHUCIIO, TEPUOJ TOTypachaaa, SHeprusi (OTOHOB; MPU OMHUCAHUU
MPAaBUJIBHO TPAKTOBATh (PU3WYECKUN CMBICI HCIIONIB3yeMbIX BEIWYUH, WX O0O3HAYCHHUS U
€IMHUIIBI U3MEPEHUS; HaXOAUTh (DOPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PH3UYECKYIO BEIHUYUHY C
JPYTMMH BETUYMHAMU, BEIYUCIISITh 3HAUCHNUE (PU3NICCKON BEITUIHHEI;

®  AHATM3UPOBATh KBAHTOBBIC SBJICHHSI, UCIIOIB3Ysl (PU3UUCCKUE 3aKOHBI U TOCTYJIATHI:
3aKOH COXPAHEHHsI DHEPIrUH, 3aKOH COXPAHEHHs JJIEKTPUYECKOTO 3apsija, 3aKOH COXPaHCHHUS
MAacCOBOTO YHCJIa, 3aKOHOMEPHOCTU H3JIYYCHUS M  IOTJIONMIEHUS CBETa aTOMOM, IPH STOM
pas3nyaTh CIOBECHYIO OPMYJIMPOBKY 3aKOHA U €r0 MATEMaTHYECKOE BBIPaKCHNUE;

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

® TPUBOJUTH NPUMEPHI TPOSIBICHUS B MPHUPOJEC M TPAKTUYECKOTO HCIIOIb30BAHMS
PalMOaKTUBHOCTH, SJIEPHBIX H TEPMOSIIEPHBIX PEAKIINH, CIEKTPaIbHOTO aHAIN3A.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHThCSH:

®  UCNONL308aMb NOJYYEHHble 3HAHUSL 8 NOBCEOHEGHOU JICU3HU NpU 0Opaujenuu ¢
npubopamu u MexHUYeCKUMU YCmpoucmeamu (CYemyux UOHUSUPYIOWUX d4acmuy, 003umemp),
OJisl COXpaHeHust 300P06bsl U COOMIOOCHUST HOPM IKOIOSUHECKO20 NOBEOeHUsl 8 OKpPYicaroujeli
cpeoe;

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

®  NpuUBOOUMb NpUMEPbL BIUAHUSL PAOUOAKMUBHBIX USYUEHUL HA HCUBbLE OP2AHUZMbL,
NOHUMAMb NPUHYUN OCLCMBUsL O03UMEMPA U PA3IUYAMb YCI08USL €20 UCTOb308AHUS,

®  NOHUMAMb IKON02UHECKUe NPOoOIeMbl, BOHUKAIOWUE NPU UCHOLb308AHUU ATNOMHBIX
INEKMPOCMAHYUL, U NYMU peuleHus dMux npoorem, nepcneKmugbl UCNOIb30BAHUS
VAPABASAEMO20 MePMOSOEPHO20 CUHMESA.

DJIeMeHTbI aCTPOHOMMH

BbInyCKHUK Hay4uTCH:

e  yKa3pIBaTh Ha3BaHUA IUTaHEeT COJIHEYHOW CHUCTEMBI; Pa3IMyaTh OCHOBHBIC TIPU3HAKH
CYTOYHOTO BpallleHUs 3Be3qHOro Heba, aprokeHus JlyHel, CoiHIA M TUTAHET OTHOCHTEIHLHO
3BE3J;

e [IOHUMATh PA3THYUS MEKAY TEIHOINECHTPUYECKON W TEOIEHTPUYECKOW CHCTEMaMu
MUDA;

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

®  yKazvleamev o0OwWUe CEOUCMBA U OMAUYUSA NIAHEem 3eMHOU ZpYnnvl U HIaHem-
eueanmos; manvix men ConHeuHol cucmemvl U OONWIUX NIAHEM, NOAb308AMbCA KAPMOU
38€30H020 Heba npu HabNOOeHUsX 36e30H020 Heba,

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

®  paznuuame 2unomesvl 0 npoucxodxicoenuu ConHeuHol cucmemsi.

KanenpapHo — TeMaTuyeckoe nJiaHupoBaHue no Qpusuke,
9 kaacc (0,5 yaca B Henenrw) 17 yacon

Ne Mara Tema KoanuectBo
ypoOKa 4acos,
O0TBOJAUMOE HA
0CBOEHHE
TeMBbI
3aKOHbI B3aMMO/IeCTBHUS U IBUKEHUS TeJl 7
1. BBOJHBIN HHCTPYKTaX. 1
MarepuanpHass Touka. (Cucrema  OTcYeTa.
Ilepemenienue. Onpenenenre KOOPAUHATHI
JIBIDKYIIETOCS TeJa




[Tepemenienue npu NPSAMOJIMHEHHOM
paBHOMEPHOM JIBIDKECHUU.

[IpsimonuHeitHOe pPaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue.

JlaGopatopnass pabora Nel. «MccnegoBanue
PaBHOYCKOPEHHOTO  JBW)XEHMsI  Tena — 0e3
HAYaJIbHOM CKOPOCTH»

OTHOCHUTENBLHOCTD

nBwKeHus. HepuaapHble CUCTEMBI oTcyeTa. |
3aKOH

Hrrotona

CBoboaHOe MajieHue Ted.
Jlabopatopnass  pabora Ne2  «M3mepeHue
YCKOPEHHSI CBOOOTHOTO MAJCHUS»

3aKoH BCEMHPHOTO TATOTeHHS. CHIIBI YIIPYTOCTH
U TPCHHUSL.

JIBrokeHUe Tella MO OKPY)KHOCTH C IMOCTOSTHHOM
110 MOJTYJIFO CKOPOCTBIO.

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

3aKOH COXpaHEeHUs

MEXaHUYECKON IHEPTUU.

Koutponbuas  pabora Ne 1.  «3akoHsl
B3aMMOJICHCTBYSI U IBUKEHUSI TE»

MexanuuyecKkne K0JIe0aAHUSA W BOJHBI

KonebarenbHoe JBUO)KECHUE. Benuuunsl,
XapaKTepU3yIOLIMe KoJIebaTeIbHOe ABUKECHHUE.
JlaGopatopnass pabGotra Ne3. «MccnenoBanue
3aBHCHUMOCTH IE€pPHOJAa W YacTOThl CBOOOIHBIX
KoJIeOaHUH MaTeMaTHYeCKOro MasTHUKA OT €ro
JUTUHBD).

Boanel. IIpononbHele M IONEPEYHBIE BOJIHBIL.
Jnuna BosHbl. CKOpPOCTb pacnpoCTpaHEHHs
BOJIH.

Ucrounnku 3Byka. BeicoTa ToHa 1 TeMOp 3ByKa.
I'poMKOCTE 3BYKa.

KonrponsHas pabora Ne 2. «MexaHuueckue
Kos1e0aHusl U BOJHBD.

DJIEKTPOMarHuTHOE ToJie

10.

MarautHoe Toie W ero  Trpadmuyeckoe
nzoOpaxenue. JleiicTBe MarHMUTHOTO TOJS Ha
MTPOBOJTHUK C TOKOM.

DNIeKTPOMAarHuTHasE MHYKIUSI.

Jlaboparopnas pabota Ne4. M3yueHue sBIEHUS
AIIEKTPOMArHUTHON WHIYKITHH.

[EY

11.

[Tonydyenne W mepefaya  TMEPEMEHHOTO
3NIEKTpUYIECKOro Toka. Tpanchopmarop.
DJIEKTPOMAarHUTHOE TIOJIe. DJIEKTPOMAarHUTHAs
BOJTHA.

[TpuHIUIIBI PAAMOCBSI3U M TEIICBUICHUS.




12.

DJIeKTpOMarHuTHas npupoaa CBETA.
[Ipenomnenune cBera. DUUYECKUH  CMBICIT
nokasatens npenomieHus. Jlucnepcus cBera.
[[BeT Tena..

13.

Turbl CIEKTPOB.

JlaGopaTopHas pabora No5.Habmronenue
CIUTOIIHOTO " JTUHEHYAThIX CIICKTPOB
UCITYCKaHHUSI

Kontposbnas pabora Ne 3. «DyeKTpoMarHuTHOE
oJIey.

CTpoeHune aToMa M AaTOMHOTO sI/ApPa

14.

PannoakTUBHOCTD. PanmoakTuBHbBIE
NpeBpailieHus: aToMHbIX saep. CocTaB aTOMHOTO
saapa.

Jlaboparopuass pabora Ne9 H3ydeHue TpekoB
3apSOKEHHBIX ~ YaCTHI 0  TOTOBBIM
¢ororpadusaM. (BBIIOIHIETCS A0MA).

SnepHbie cuibl. DHEPrus

cBsi3u. [ledekt macc.

JlaGopaTtopHnast pabota Ne6.M3mepenue
€CTECTBCHHOTO

paauamoHHoro GpoxHa

JIO3UMETPOM

[EEN

15.

SInepHslii peakTop. ATOMHas SJHEPreTHKA.

JlaGopatopnast pabotra Ne7.M3yuenue neneHus
aapa aromMa ypaHa mo ¢ororpaguu TpEeKoB
(BBITIOJIHAETCS JOMA)

buonoruueckoe nedcTBHE paavaluu. 3aKOH
PaInoaKTUBHOTO pacraia.

Jlaboparopuass pabora Ne8 Orenka mepuoaa
noilypacnaja — HaXOASIIUXCS B BO3AYXe
IPOJYKTOB pacIiajia ra3a pajgoHa

16.

TepMmosinepHble  peakUuu. DneMeHTapHbIe
YaCTHIIBI.

Kontponbnast padora Ne 4. «CtpoeHue aroma u
aToMHOro  simpa  lMcmonp3oBaHWE  SHEPIHHU
ATOMHBIX SJIEp»

Ctpoenue u 3Boawonusa BeejieHHoi

17.

CocraB, ctpoenue, npoucxoxjaeHue CollHeuHOMI
cucreMbl. bonpmme mmaHeTtsl  ComHedHOH
cucteMbl. Manbie Terna CoIHEYHON CHUCTEMEBI
Crtpoenue, uznydenue u sBomorus ConHIa u
3Be3]1 CTpoeHue 1 3BoJroLus BeenenHoit




OneHoYHBIC MAaTePHAJIBI

B kauecmee KonmponbHo-uzmepumenbHbIX MAmMepuanos Uctoib3ylTcs

- BOIIPOCHI U 3aJ]aHUsl Il IOBTOPCHMUS, MIPEAJIOKEHHBIC aBTOpaMU yUeOHHMKA B KOHIIE KaXKJIOTO
naparpada u pasuena;

-KOHTPOJIbHO-U3MepuTenbHble Marepuansl. Pusuka: 9 kmace / Coct. H.U. 3opun. — M.: BAKO,
2019

-TecThl 0 oOmecTBo3HaHUIO: 9 kiacc: k yueOHMKy A.B. Ilepeimkuna «®wusuka. 9 kimacey.
®dI'OC (x HoBOMYy yueOHuKYy) / A.B.UebGorapéBa — 12-e wusnm., mepepadb. u jgom. — M.:
HsnarenscTBO «IK3aMen», 2017

Hcnonp3yeTcs cneayromas cucTeMa OlIeHUBaHUSI PE3yJIbTaTOB:

Bonee 90% oT MakcuMaJIbHOM CyMMBI OaJIIOB — OLIEHKA «5»

Bonee 65% - ouenka «4»

bonee 40% - ouenka «3»

0-40% - omenka «2»

KpnTepnn OCHKH YCTHBIX OTBE€TOB YYAllIUXCH

Ounenka 5 craBUTCS B TOM cllydyae, €CJIM YYalllUWCs MOKa3bIBa€T BEPHOE MOHUMAHUE
(U3UYECKON CYITHOCTH PAcCMaTPUBACMBIX SBICHHN M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHiA,
JaeT TOYHOE OIpe/eJieHHEe U HCTOJIKOBAaHHME OCHOBHBIX TOHSATHH, 3aKOHOB, TEOpUH, a TakKke
NpaBWIbHOE  OmpesesieHHe (U3MYECKUX BEIMYUH, WX EJUHHUIl M CIIOCOOOB H3MEPEHHS;
MPABUJIBHO BBIMOJIHSAET YEPTEKHU, CXEMbl U TpaduKU; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY,
COIPOBOKAAET PaccKa3 HOBBIMU NPUMEPAMHU, YMEET IPUMEHUTh 3HAHUSI B HOBOM CUTYyalluu MpU
BBIMIOJTHEHUM TPAKTUYECKUX 3aJaHUI; MOXKET YCTaHOBUTH CBSA3b MEX]y M3y4aeMbIM U paHee
M3YYEHHBIM MaTepuajoM MO Kypcy (PU3UKH, a TaKKe C MaTepHaioM, YCBOSHHBIM MPU U3yUSHHUH
JIPYTUX MPEIMETOB.

Ouenka 4 CTaBUTCS, €CJIM OTBET YUYEHHUKE YJOBJIETBOPSIET OCHOBHBIM TPEOOBaHMSIM K
OTBETY Ha OLIEHKY 5, HO JlaH 0e3 KCII0JIb30BaHUsI COOCTBEHHOIO IJIaHA, HOBBIX NMPUMEPOB, 0€3
OpUMEHEHHs 3HaHWH B HOBOW CHUTyallMM, Oe3 HCIOJb30BAaHUS CBsi3ed C paHee H3y4EHHBIM
MaTepuajioM M MaTepuajoM, YCBOEHHBIM IPU H3YyUYEHUH JAPYTUX MPEAMETOB; €CIU ydalluiics
JIOMYCTUIT OIHY OLIMOKY MM He OoJiee ABYX HEIOUETOB U MOXET MX CHPAaBUTh CAMOCTOSATEIBHO
WIH ¢ HEOOJIBILIOM MTOMOIIBIO YUUTES.

Ounenka 3 craBUTCS, €CIU y4YalMics MPAaBUIBHO MOHMMAET (DPU3MUYECKYIO CYIIHOCTb
paccMaTpuBaeMbIX SIBJIEHUI U 3aKOHOMEPHOCTEN, HO B OTBETE UMEIOTCS OT/EIbHbIE IPOOEIBI B
YCBOEHHM BOIIPOCOB Kypca (M3MKH, HE TMpPemnsTCTBYIOLIME JalbHEUIIEeMy YCBOCHHUIO
IPOrpaMMHOT0 MaTepuasia; UMEeeT NMPUMEHATh IOJyYEHHbIE 3HAHUS MpPH PEIIEHUH HPOCTHIX
3aJa4 ¢ UCIOJIb30BAHUEM T'OTOBBIX (hOPMYJI, HO 3aTPYAHAETCS IPU PELICHUM 3a/a, TPEOYIOLIINX
npeoOpa3oBaHusi HEKOTOPHIX (OPMYIT, JOMYCTHUI He OoJjiee OAHOW TpyOoil OmmMOKH M ABYX
HE/I0ueToB, He OoJiee OHOM TPyOOH M OfHOI HerpyOoii omnOKu, He 6osee ABYX-TpeX HErpyobIX
omMOOK, OAHON HErpyOOii OMMUOKY U TPEX HEJOUETOB; TOMYCTHII YEThIPE UJIH MSTh HEJJOUETOB.

Ouenka 2 cTaBUTCS, €CJIM YYalllUNCS HE OBJa/ieNl OCHOBHBIMU 3HAHUSIMU U YMEHUSIMU B
COOTBETCTBUU C TPeOOBaHUSMHU MPOrpaMMbl U JOMYCTHJI OOJbIIE€ OMMUOOK M HEIOYETOB, YEM
HE00X0IMMO JJIsl OLIEHKH 3.

IIpy oueHUBaHMM YCTHBIX OTBETOB YYalIMXCS  LIEJIECOO0pa3HO  MPOBEACHUE
MO3JIEMEHTHOT'O aHAJN3a OTBETa Ha OCHOBE IPOrPaMMHBIX TPEOOBAaHUI K OCHOBHBIM 3HAHUSM U
YMEHUSM YUaIIHUXCsl, a TaKKe CTPYKTYPHBIX AJIEMEHTOB HEKOTOPBIX BHJOB 3HAHMHA M yMEHHH,
YCBOEHHE KOTOPBIX L[€JIECO00Pa3HO CUUTATh 0053aTEIbHBIMU PE3YJIbTaTaMU O0yUYEHHUS.



Hwuxe mpuBeneHbl 0000IIEHHBIE TUTAHBI OCHOBHBIX JJIEMEHTOB (DM3MYECKUX 3HAHHA.
Onemenmul, 8blOeNeHHble KYPCUBOM, CUUMAIOMCA 005A3ameNbHbIMU pe3yibmamamu o0yyeHus,
m.e. MO me MUHUMATbHble MPeO08aHUsi K Omeemy yuyaujecocs 0e3 GblNOJIHEHUs KOMOPbIX
HEeB8O3MOJICHO 8blCMaAgieHue YOO81emMBOPUMeNbHOl OYeHKU.

PDu3znyeckoe siBJICHHE.

Tlpuznaku senenus, no KOMopvimM OHO 0OHAPYIICUBAEMCsL (Ul OnpedeneHie)
YcnoBus IPU KOTOPHIX MTPOTEKAET SIBJICHHE.
CBs13b JaHHOTO SIBJICHUS C IPYTHMH.
ObvsicHenue a61eHUs Ha 0CHO8e HAYYHOU MEeoPUl.
. IIpumepsi ucnonv3zosanus a6ieHUs Ha NPaKmuke (Uiu NPoseieHus 8 npupooe)
(I)mnqeclmn OIBIT.
Llenv onvima
Cxema onvima
YcioBus, Ipyu KOTOPBIX OCYILIECTBISETCS OMBIT.
XoJ1 onbITa.
. Pe3ynemam onvima (e2o unmepnpemayus)
(I)n3nqec1caﬂ BeJIHYHMHA.
Ha3zeanue genuuunvl u ee ycnognoe obo3nauenue.
XapakTepu3yeMblil 00bEKT (sIBJIEHHE, CBOICTBO, IIPOLIECC)
Onpenenexue.
Dopmyna, cea3618a10WaAsL OAHHYIO BENUUUHBL C OPY2UMU.
Eounuyer usmepenus
. CnocoObl U3MEpEeHNsT BETNIUHEI.
d)mnqecmm 3aKOH.
CrnoBecHast popMyTnpoBKa 3aKOHA.
Mamemamuueckoe 8vipasiceHue 3aKoHaA.
Onwvimul, noomeeparcoarowue cnpageodiu8ocnv 3aKoHd.
Ipumepol npumenenus 3aKoHa Ha NPaKmMuKe.
. YCIIOBUSI IPUMEHUMOCTH 3aKOHA.
(I)n3nqec1caﬂ TEeOpHs.

1. OnbiTHOE 00OCHOBaHUE TEOPHUH.

2. OcHo8Hble NOHAMUS, NOJIONCEHUs,, 3AKOHbL, NPUHYUNDBL 8 MeOpUL.

3. OcHogHble ciedcmasus meopul.

4. TlpakTHueckoe MpUMEHEHUE TEOPHH.

5. I'paHHLIBI TPUMEHUMOCTH TEOPUHU.

IIpudop, MmexaHu3M, MalIMHA.

1. Ha3znauenue ycmpoticmea.

2. Cxema ycTpoMCTBa.

3. Ilpunyun oeticmeus ycmpoucmaa

4. Ilpasuna nonv3o6anus u npumeHeHue yCmpoLcmaed.

dusnyecKkue u3MepeHus.

1. Onpeoenenue yenwvl Oenenus u npeoeia usmepeHus npuoopa.

2. Onpedensamv abCONOMHYIO NOZPEUHOCMb USMEPeHUs npubopa.

3. Ombupams HysHCHBIE NPUOOP U NPABUNLHO BKIIOUAMb €20 8 YCHAHOBK).

4. Cnumams nokasamusi npubopa u 3anucvléamv Ux ¢ Y4emom abcoIomHol
nozpeuwtnocmu

usMepenus.

5. Onpenensatb OTHOCUTENBHYIO TIOTPEUTHOCTh U3MEPEHHH.
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Kputepuu onieHKH NUCbMEHHBIX OTBETOB YUYAILIUXCS
Ouenka 5 craBuTcs 3a paboTy, BHITOJTHEHHYIO TIOJIHOCTHIO 0€3 OIMMOOK M HEJIOYETOB.



Ouenka 4 craBuTcs 3a pabOTy, BHIMOJIHEHHYIO MMOJHOCTBIO, HO MPU HAIWYUHU B HEH HE
OoJiee 0THOM HErpyOOi OITMOKK U OJTHOTO HEJo4YeTa, He 0oJiee TPEeX HEJ0UETOB.

Ouenka 3 CTaBUTCS, €CIM YYCHHUK NIPABIIILHO BBIMOJHUI HE MeHee 2/3 Bcell padoThl W
JIOTIYCTHJT HE OoJiee OTHOM IpyOOi OITMOKU U JIBYX HEJIO0YETOB, HE Oosiee 0iHOM TpyOoi U 0THOU
Herpyooil ommOku, He Oojiee Tpex HErpyObIX OIMOOK, OJHOW HErpy0oil OmMOKHM U Tpex
HEJ0YETOB, IPU HATMYUU YEThIPEX-TATH HEJT0UYETOB.

Ouenka 2 CTaBUTCS, €CIM YUCIIO OMIMOOK M HEJOUYETOB MPEBBICUIIO HOPMY JJIsl OLIEHKH 3
WJIU TIPABWIIHBHO BBITTOJIHEHO MeHee 2/3 Bceil paboThI.

JUis OLIEHKH KOHTPOJIBHBIX M TIPOBEPOYHBIX pPA0OT MO pEHICHHWIO 3a1ad  yIo0OHO
MOJIb30BAaThCA OOOOIIEHHON MHCTPYKIMEH MO TMpOBEpKEe MHCbMEHHBIX paboT, KoTopas
MpHUBE/ICHA HIDKE.

Kpurtepuu olleHKH NPaKTHYECKUX PadOT yUaIHXcs

OueHka 5 CTaBUTCSA, €CIIM yYaIIMHCH BBITOJNHSACT pabOTy B IOJHOM 00BEME C
COOJIFO/ICHHEM HEOOXOJMMOW  IMOCJICIOBATEIBHOCTH IPOBEACHUS OIBITOB M H3MEPCHUM;
CaMOCTOSTENIbHO ¥ PAlMOHAILHO MOHTHPYET HEO0OXO0AMMOe OO0OpYIOBaHUE, BCE OIBITHI
HpOBOI[I/IT B YCJIOBI/UIX nu pC)KI/IMaX, O6€CH€‘II/IBaIOHII/IX HOJ'Iy‘-ICHI/Ie HpaBI/IJILHI)IX pe3y.HbTaTOB nu
BBIBOJIOB; COOJIFOAeT TPeOOBaHMS MPaBUI TEXHUKHA OC30MACHOCTH; MPABHIBLHO U aKKypaTHO
BBITIOJIHSET BCE 3alUCH, TaOJIMUIbl, pUCYHKH. UepTexku, rpaduku, BbIUYMCIEHUS; MPABUIBHO
BBIMOJIHSAET aHAJIM3 [TOTPELIHOCTEMH.

OueHka 4CTaBUTCS, €CITU BBITOJHEHBI TPEOOBAHUS K OIIEHKE 5, HO OBLIO JOMYIIEHO JBa-
TpHU HeJ04YeTa, He OoJiee 0IHON HErpyOoil OIUOKK M OJHOTO HEJAO0YETa.

Ouenka 3 cTaBUTCs, €CJid paboTa BBHIIOJHEHA HE MOJHOCTHIO, HO 0OBEM BBIOJHCHHOM
YacTH TaKOB, YTO TIO3BOJSET IMOJYYNUTh MPABHIbHBIA pE3ylbTaT W BBIBOA;, €CIH B XOE
HpOBe[[eHI/ISI OIlbITAa U I/I3MepeHI/I$[ 6I)IJII/I IIOHyHICHI)I OHII/I6KI/I.

OneHka 2 CTaBUTCS, €CM pa0doOTa BBITOJIHEHA HE IMOJHOCTHIO M 00BEM BBIIOJHECHHOU
qacTu pa60T HC IIO3BOJILACT CHOCJIaTh HpaBI/IJII)HI)IX BBIBOAOB, €CJIHW OIIbITHI, I/I3MepeHI/IH,
BBIYUCIICHUSI, HAOJTFOICHUS TIPOU3BOIMIIUCH HEMTPABUIIBHO.

Bo Bcex ciydasx OIIEHKAa CHIDKACTCS, €CIIM YYCHHK HE COOJIOa] MpaBUjia TEXHUKH
0€30I1aCHOCTH.

Ilepeuens oumuoox.

I'pyovie owubxu:

1.  He3nanue omnpenencHuil OCHOBHBIX IIOHATHUH, 3aKOHOB, IIPaBUJ, OCHOBHBIX
MOJIOKEHUN TeopuH, GopMyII, OOIIETTPUHSATHIX CHUMBOJIOB 0003HaYeHUsI (U3UYECKUX BEIIMYWH,
€AVHMUI UX U3MEPEHUS.

2. HeymeHue BbIIETUTH B OTBETE IJIaBHOE.

3. HeyMmeHue MpUMEHSTh 3HAHUS IS pEIICHUS 3a7ad U OOBACHEHUS (PU3UUECKHUX
SBJICHUI; HETIPaBUJIbHO C(HOPMYIMPOBAHHBIE BOIIPOCHI 33J]a4l WM HEBEpHbIE OOBICHEHUS X0a
€€ pELICHMs; HE3HAHUE NPUEMOB PELICHMs 3a/ad, aHAJOTUYHBIX paHEE PELICHHBIM B KJIACCE,
OIIMOKHM, MMOKAa3bIBAIOIINE HENPAaBWJIbHOE MOHMMAHUE YCJIOBUS 3aJayd WIM HENpaBUIbHOE
VCTOJIKOBAHUE PELICHMUS.

4. HeymeHue yuTaTh U CTPOUTH IPAPUKU U TPUHITUTTHATIHLHBIE CXEMBI.

5. Heymenue moAroToBUTh K pabOTe YCTAaHOBKY WJIM J1abopaTopHOe 0O0OpYIOBaHUE,
IIPOBECTH OIIBIT, HEOOXOIUMBIE PacUeThl, WJIM UCIIOJIB30BATh MOJyYE€HHbIE JaHHbIE JJI BHIBOJIOB.

6. HeOpexxHoe oTHOLIEHHE K J1aOOpPaTOpPHOMY OOOPYJIOBAHUIO U H3MEPHUTEIbHBIM
npubopam.

7. HeymeHue onpeaenuTs MoKa3aHHe U3MEPUTEIBHOTO Mpubopa.

8. Hapymienne TtpeOoBaHmii mpaBui 0€30MaCHOTO TpyJla TMPHU  BHINOJHEHUH
IKCIEPUMEHTA.

Hezepyovie owubdru:



1. HerouHoctu GOopMyIHPOBOK, ONPEICICHUN, TIOHATHN, 3aKOHOB, TEOPUH, BRI3BAHHBIC
HEMOJHOTOM OXBaTa OCHOBHBIX INPU3HAKOB OINPEIENIEMOro IMOHATUS, OLIMOKH, BBI3BAaHHbBIE
HECOOJII0ICHUEM YCIIOBUI MPOBEAECHNUN OIbITa UM U3MEPEHUH.

2. Owubku B yCIOBHBIX O0O3HAUEHUSX HA NPUHLUIHAIBHBIX CXE€MaxX, HETOUHOCTH
4epTexel, rpagKoB, CXEM.

3. Ilponyck uiu HETOYHOE HAMKCAHWE HAUMEHOBAHUN eAMHUI (PU3MUECKUX BEIUYUH.

4. HepanunoHalbHBINA BBIOOP X018 PEILICHHS.

Heoouemvi

1. HepaunonanbHble 3amucu IpU  BBIYMCICHUSX, HEPALMOHAIbHBIE IMPUEMBI
BBIUMCJICHUH, TPE0Opa30BaHU U pElICHHI 3a/1a4.

2. Apudmernueckre OmMOKH B BBIYUCICHUSAX, €CIIM ITH OMIMOKU TPYOO HE MCKAXKAIOT
pealbHOCTb MOJYYEHHOT'O pe3ysbTara.

3. OtaenpHBIC TOTPEIIHOCTU B POPMYJIMPOBKE BOIPOCA MIIM OTBETA.

4. HeOpexHOE BBITTOJTHEHUE 3aIUCEH, YEPTEKEH, CXeM, TpadUKOB.

5. Opdorpaduueckre u MyHKTYaIIMOHHBIC OIIUOKH.

Onucanue yueOHO-MeTOANYECKOr0 M MATEPHAIBLHO-TEXHUYECKOI0 o0ecneyeHust

Cnmcok Jmreparypbl
s ygyammxcest
1. ®usuka. 9 kin.: yueb. ansa oOmeoOpaszosar. yupexaenuit / A.B.Il&pbimkun. —
M.:lpoda, 2019

st yunrens:

1. ®usuka. 9 kin.: yueb. ansa oOmeoOpaszosar. yupexaenuit / A.B.Il&pbimkun. —
M.:dpoda, 2019

2. COopHuk 3amau mo ¢usuke. 7-9 kmaccel: y4e0. mocoOue ans oOiieoOpa3oBar.
opraam3anuii / B.1.Jlykamuk, E.B.MiBanoBa. —30-¢ u3a. — M.: Tlpocsemienue, 2016.

3. CoopHuuk 3amad mno ¢usuke. 7-9 xmaccel / ABT. — coct. E.I. MockoBkuHa, B.A.
Boakos. — M.: BAKO, 2011

4. ®usuka. 7-9 knacesl. CoopHuk 3ana4. PI'OC / ABt. — coct. E.I'. MockoBkuHa, B.A.
Bomnkos. — M.: BAKO, 2018

KoHTpo1bHO-U3MepUTe/IbHbIe MATEePUATbI

1. ®wuszmka.9 xmacc: CamocToATeNnbHbIE M KOHTPOJbHbIE pabOTBl K Yy4eOHUKY
A.B.Ilépsimkuna / A.E.Mapon, E.A.Mapon — M.: [lpoda, 2017

2. KoHTposibHBIE U caMocTOsITeNbHBIE PabOTHl MO (usuke. 9 kimacc: k yuyeOHUKY A.B.
[Tepermkuna «®m3uka. 9 kmace»y. ®I'OC (k HOBoMy yuebHHKY) / O.M.I'pommiea — 9-e m3n.,
nepepad. u gon. M3garensctBo «OK3ameny, 2020.

3. Tectsr mo gusuke. 9 knacc: k yueOnuky A.B. Ileppimknna «®@usnka. 9 kmacey. ®I'OC
(x HOBoMy yueOHHKY) / A.B.UeGorapéBa — 12-e u3z., nmepepad. u gon. — M.: U3natenbcTBO
«9K3ameny, 2017

4. KontponbsHo-u3MeputenbHble Matepuaisl. Puzuka: 9 xnacc / Cocr. H.U. 3opun. — M.
BAKO, 2019

ugpossbie 00pa3oBaTe/ibHbIE PeCypChI:

1. https:///lwww.astrolib.ru — DnexTponnas OubIMOTEKa acTpoHOMa-TroOuTeNss. KHuru
10 ACTPOHOMHMH, TEJIECKOMOCTPOCHHIO, ONITHKE.

2. https://Ibz.ru/metodist/iumk/physics/e-r.php — DnekrpoHHble 00pa3oBaTEILHBIE
pecypcehl o pusuke, JlabopaTopust 3HaHU W3AaTENHCTBO brHOM



3. https://www.fizika.ru — Kiy6 nnst yuurenedd ¢usuku, ygammxcs 7-9 KIaccoB M HX
poauTenen

4. https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/  —
DIIeKTpOHHBIE 00pa3oBaTeIbHbIe pecypchl o Gusnuke, Koprnopanus Poccuiickuit yueOHMK
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