PaGouas nporpamma
y4eOHOro nmpeamera
®uzuka 7-9 ki.

B paGoueii nporpamme o ¢usuke 7-9 knacca BbINMONHEHBI TpeOoBaHUs DeepaabHOTO
rocyAapcTBEHHOr0 00pa3oBaTesIbHOTO cTanaapra: «Pusuka» 7-9 kiaccel (0a30BbIi YPOBEHb) U
MPUMEPHBIX TIPOTpaMM 10 yueOHbIM TpeameTam. Dusnka. 7 — 9kmacchl: Ha OCHOBE aBTOPCKHX
nporpamm (aBTopoB A.B. [lepeimikuna, E.M. I'ytauk, I'.S1. Mskumesa, b.b. byxosuesa, H.H.
Cotckoro). Pabouasi mporpamma peanmzyercs B yueOHukax A. B. [1epermkuna « Duzukay
st 7, 8 knaccoB u A. B. Ileppriinkuna, E. M. I'yTHUK «@u3uka» 11t 9 Kacca CUCTEMbI
«dpodar.

IIporpamma coctaBieHa Ha ocHOoBe DyHAAMEHTAIBHOIO spa COJCpKaHUSI OOIIETo
obpazoBanmuss u TpeboBaHWU K pe3yJibTaTaM O0ydYeHHsI, IIpeAcTaBiIeHHBIX B CTaHmapre
OCHOBHOT0 00111er0 00pa30BaHUsI.

IIporpamMmma  ompemensieT  COACpKaHUE € CTPYKTYpy ydeOHOro MaTepHana,
O0CJIEI0BATEIbHOCTh €r0 U3y4YeHUsl, yTH QOpMHUPOBAaHUSI CUCTEMbl 3HAHHUM, YMEHHU U
CITOCO00OB  NIESITENIBHOCTH, PAa3BUTHsI, BOCHHUTAHHUS ¢  COIUAIHM3AINHU  YYaI[UXCS.
IIporpaMma MOXET HMCHONB30BaThCsI B 00IIE00pa30BaTEIbHBIX YUYEOHBIX 3aBECHUSIX
pa3HOTro IIPOQHIIsL.

IIporpaMmma BKIIFOYaeT MOSICHUTEIBbHYIO 3aITUCKY, B KOTOPOM MPOMUCAHBI TpeOOBaHUS
K JIMYHOCTHBIM ¢ METalpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, COJIep)KaHHUEe Kypca ¢
HepeyHeM pa3leioB C YyKa3aHWEM 4YHCJIa YacoB, OTBOJUMBIX Ha WX H3YyUYeHHE, U
TpPeOOBAHUSIMHU K TIPEAMETHBIM pe3yJibTaTaM O0y4YeHHs; TeMaTHYEeCKOe TIJIaHHUPOBAHHUE C
OIpeAeICHUEM OCHOBHBIX BHJIOB YYEOHOM AEATENbHOCTU IIKOJLHUKOB; PEKOMEHAAIINHU T10
OCHAILIEHUIO Y4eOHOro mpoiiecca.

OO01mas xapaKTepUCTUKA y4eOHOT0 IIpeIMeTa

IxonpHBIN Kypc (U3UKH — CHCTEMOOOPA3yIOMIUH IS €CTECTBEHHOHAYYHBIX
MPEAMETOB, MOCKOJIbKY (pU3UUECKHE 3aKOHBI, JeKaI[Ue B OCHOBE MUPO3AaHUS, SIBISIOTCS
OCHOBOM coJiepKaHUSI KypCOB XMMHUHM, OMOIOTHM, reorpapuu U actpoHomMuu. Du3nka
BOOPY’KaeT UIKOJbHHUKOB HAay4YHBIM METOJAOM II0O3HAHMS, II03BOJISIIOLINUM II0JIy4aTh
00BbEKTUBHBIE 3HAHUSI 00 OKpY’KarolleM MHUDE.

B 7 u 8 kimaccax NpPOHUCXOIUT 3HAKOMCTBO € (U3MYECKUMH SIBICHUSIMH, METOIOM
HAy4HOIro MO3HaHWs, GOPMHPOBAaHME OCHOBHBIX (M3MYECKHUX MOHSITHH, IpuoOpeTeHHe
YMEHUI H3MepATh (U3UUECKHe BEJIMYUHBI, IMPOBOAUTH J1a0OPaTOPHBIM IKCHEPUMEHT MO
3agaHHOM cxeme. B 9 kijacce HaumHaeTcs M3y4YeHHWE OCHOBHBIX (OH3HMUYECKUX 3aKOHOB,
nabopaTopHble paboThl CTaHOBSTCS 0oJiee CI0KHBIMH, HIKOJIbHUKU YYaTcsl MIaHUPOBATH
KCHEPUMEHT CAMOCTOSTENIHHO.

Hean n3yueHust pU3UKU B OCHOBHOM IIKOJIE CIEAYIOIIHE!

YCBOEHME YUYAIlIUMHCSI CMBICJIa OCHOBHBIX MOHSITUN U 3aKOHOB (U3UKH, B3aUMOCBSI3U
MEXAYy HUMH,

(GopMuUpoBaHHE CHUCTEMbl HAay4YHBIX 3HaHHW O MpUpPoJe, ee (yHIaMEHTaIbHBIX
3aKOHaX JJIs TIOCTPOCHUS TIPeJICTAaBIEHHUs 0 QU3MYECKOM KapTHUHE MU,

CHUCTeMaTHU3allisl 3HaHUW O MHOroo0pasvu O0O0BEKTOB U SIBIEHUM MPUPOABI, O
3aKOHOMEPHOCTSAX IIPOLIECCOB M O 3aKoHax (HU3UKM JUIsi OCO3HAHUS BO3MOXKHOCTH
Pa3yMHOTr0 MCIOJb30BaHUSI JOCTHKEHU M HayKHU B JAIbHENUIIIEM Pa3BUTUU [IUBUIIN3AIINH;

GopmupoBaHUe yOeKIeHHOCTH B ITO3HABAEMOCTH OKPYKAIOIIET0 MUpa U
JOCTOBEPHOCTH HAYYHBIX METOJIOB €TI0 U3yUYEHUS,

OpraHu3aIMs 9KOJOTMYECKOr0 MBIIIJIEHUS U [IEHHOCTHOIO OTHOLIEHUS K IIPUPOJIE;

pa3BUTHE ITI03HABATEIbHBIX MHTEPECOB W TBOPUECKUX CIIOCOOHOCTEM ydaluxcs, a
TakXe HHTepeca K pacIIUpeHHI0 U YTayOleHHI0 (HU3MYecKUX 3HaHUM U BbIOOpa
GU3UKU KaK TpoQUIBHOTO MpeaAMeTa.



JlocTrxeHwue 11eneil obecTiednBaeTCsl PEIICHUEM CIIeIYIOINX 3a1a4.

3HAKOMCTBO yqamnxcsl C MECTOAOM Haquoro IIOBHAHU U MCTOAaMHM MCCIICAOBAHM I
00BEKTOB U SIBJICHUW TIPUPOJIHI;

npuobpeTeHue Y4alIuMHUCS 3HaHUU 0 MEXaHUYECKHUX, TEIUIOBBIX,
3JIEKTPOMATrHUTHBIX u KBaHTOBBIX SIBIICHHUSX, bu3umgeckux BeIMYHMHAX,
XapaKTEePU3YIOUIHUX 3TU ABJICHUS,

dopMHpoBaHME Yy yYaIIUXCSI YMEHUMW HaOMOIaTh MPUPOAHBIC SIBICHUS H©
BBITTOJIHATHL OIIBITHI, Ha60paTOpHBI€ pa6OTBI nu 3KCHepI/IMeHTaHBHBIC HUCCIICAOBAHUSA C
HCITOJIb30BAaHUEM HU3MEPUTEIbHBIX NPHUOOPOB, HMIMPOKO MPUMEHSEMBIX B HMPAKTHUYECKOU
XKH3HU,;

OBJIAJICHHE YYAIlIUMHCI TaKUMHU OOIICHAYYHBIMH TOHSATHSMH, KaK TIPHUPOIHOE
SIBIIECHWE, 3MIOHUPHUYECKH YCTAHOBJIEHHBIM (akT, mpobiieMa, THUIIOTE3a, TEOPETHUUCCKHM
BBIBOJI, PE3YJIBTAT YKCIIEPUMEHTAIBHON MPOBEPKH, = TMOHWUMAaHHE YYAIIIUMHCS OTIAYHH
HAay4YHBIX JaHHBIX OT HEOPOBEPEHHOHM MHOPOpPMAlIMM, LEHHOCTH HAyKH Ui
YIOBJIETBOPEHHUST OBITOBBIX, POU3BOACTBEHHBIX M KYJIbTYPHBIX IMOTPEOHOCTEH UeI0OBEKA.

MecTto IIpeaMcETa B y‘l€6HOM I1J1aHC

B ocHoBHOM mikoie ¢u3mka u3ydaercss ¢ 7 mo 9 kiyacc. Y4eOHBIM muiaH
coctaBisieT 210 ydeOHBIX 9acoB, B ToM guciie B 7, 8, 9 kmaccax mo 70 y4eOHBIX 9acoB U3
pacyera 2 y4eOHBIX Yaca B HEJETIO.

B coorBercTBMM ¢ y4eOHBIM TIUJIAaHOM Kypcy OH3UKH IIPENIIECTBYET KypC
«OKkpyXalIMUNA MHP», BKIOYAIOIMIUN HEKOTOphle 3HAHUS U3 001acTh (GUMKH U
actpoHomuu. B 5—6 kimaccax BO3MOXHO TMpemonaBaHue Kypca «BBemeHme B
€CTECTBEHHO-HAaYYHbIC MpeAMeThI. EcTecTBO3HAHMEY, KOTOPBIM MOXKHO paccMaTpPUBATh KakK
MPOTICICBTUKY Kypca pu3nku. B cBOrO odepenb, cojepkaHue Kypca (GU3UKHA OCHOBHOU
IIKOJIBI, SIBJISISICH 0a30BBIM 3BEHOM B CHCTEME HENPEPBIBHOIO €CTECTBEHHO-HAYYHOTO
0o0pa3oBaHUs, CIYXMUT OCHOBOM Ui TIIOCJIENYIOIeH YypOBHEBOM U TMPOoQHUIbLHOM
nuddepeHIIHAIIAN.

Pe3ynbrarel ocBoeHUS Kypca

JIMYHOCTHBIMHU pe3yJibTaTaMu O0yYeHUs (U3UKE B OCHOBHOM IIIKOJIE SIBISTFOTCS !
chopMHUPOBAHHOCTH I03HABaTEJIbHBIX UHTEPECOB Ha OCHOBE pa3BUTHA
UHTEJUIEKTYATBHBIX U TBOPUECKUX CITOCOOHOCTEM yUAIITUXCS;
y0eXKJIEHHOCTh B BO3MOXXHOCTH TI03HAHUS TIPUPOJBI, B HEOOXOTUMOCTH Pa3yMHOI0
UCOOJB30BaHUSL JOCTHIXKEHUM HAYKU W TEXHOJOTMW ISl JalbHEWUIIEro pa3BUTHSA
YeJI0BEUECKOT0 OOIIECTBa, yBaXKEHUE K TBOPIIAM HAYKU U TEXHUKHU, OTHOIIIEHUE K (PU3UKU
KaK 3JIEMEHTY 00I11e4eI0BEYeCKON KYJIbTYPHI,
CaMOCTOSITETLHOCTD B TIPHOOPETEHUU HOBBIX 3HAHUM U IMTPAKTUYECKUX YMEHUIHA;
TOTOBHOCTh K BBIOOPY KH3HEHHOTO MYTH B COOTBETCTBUHU C COOCTBEHHBIMH
UHTEPECAMHU U BO3MOXKHOCTSIMU,
= MOTHBAIIHSI 00pPa30BATENILHOM JESITEIbHOCTH MIKOJHLHUKOB Ha OCHOBE JIMYHOCTHO-
OPUEHTHUPOBAHHOTO MOAX0/2;
= (QopMHpoBaHHWE MEHHOCTHBIX OTHOIIEHUU NIPYT K JPYTY, YUHTEIIO, aBTOPaM
OTKPBITHI U U300peTeHU M, pe3yIbTaTaM 00y YeHHUS.
MeTanpeaMeTHBIMH pe3yJibTaTaMu o0ydueHUsT GU3UKEe B OCHOBHOM IITKOJIE SIBJISTFOTCS
= OBJ3JICHUEe HAaBBIKAMH CAMOCTOSTEIRHOTO MPUOOPETEHHUS] HOBBIX 3HAHHM,
OpraHu3aluu yueOHOM JIeSITeIbHOCTH, NOCTAaHOBKHU  IeJie,  TIUIAHUPOBAHMS,
CAMOKOHTPOJSI M OLIEHKHM Pe3yJbTaTOB CBOEU JACSITEIBHOCTH, YMEHMUSIMH HPEABUIETH
BO3MOXHBIE PE3YJIbTATHI CBOUX JCHCTBUIA;



* [IOHMMaHHE pa3IUuYuMi MeXIYy HCXOJHBIMU (aKTaMH W THUIIOTE3aMHU ISl HX
O0BSICHEHUSI, TEOPETHUECKUMHM MOJCISIMHU UM pealbHBIMU O0BEKTaMHU, OBJAJCHUE
YHUBEPCAIIbHBIMU y4UeOHBIMM JCHCTBUSIMH Ha IIpUMepax THUNOOTe3 Al OO0BSICHEHUS
U3BECTHBIX ()AKTOB M  SKCIEPUMEHTAIbHOW IIPOBEPKM  BBIABUTAEMBIX T'HUIIOTE3,
pa3paboTKH TEOPETHUUECKUX MOJIeJeid MPOLIECCOB WIIH SIBIICHUH;

= (opMmupoBaHME YMEHHI BOCIPUHHUMATBH, IIepepabaThIBaTh H  IIPEIbSIBISITH
UHQOpMaIIMIO B CJIOBECHOM, 00pa3HOM, CHUMBOJMYECKOM (¢opmax, aHaIU3UPOBATh U
riepepabaThIiBaTh IIOJyUYeHHYIO MH(POPMAIIUIO B COOTBETCTBHM C MTOCTABICHHBIMH 3a/la4aMH,
BBIACIATh OCHOBHOE COJEpKaHHWE IIPOYUTAHHOIO TEKCTAa, HAXOJUTh B HEM OTBEThI Ha
I10CTaBJIEHHbIE BOIIPOCHI U M3J1araTh €ro;

= [puoOpeTeHre OMbITa CAMOCTOSITEIbHOTO MTOUCKa, aHalru3a U 0TOopa HHGopMauu ¢
HCTI0JIb30BAaHMEM PA3TUYHBIX UCTOYHUKOB Y HOBBIX HH(POPMAITMOHHBIX TEXHOJOTHH I
pelleHUs] TO3HAaBaTeIbHBIX 3a/1a4,

= Dpa3BUTHE MOHOJIOTMYECKOW W JHaJOTMYECKOM pedyd, YMEHHs BbIpakaThb CBOU
MBICIIM W CHOCOOHOCTH BBICIYIINBaTh coOeceHUKA, IMOHUMATh €ro TOYKY 3peHHUS,
MIPU3HABaTh IIPaBoO JAPYroro 4ea0oBeKa HAa UHOE MHEHUE;

= OCBOCHME IPUEMOB JCUCTBUN B HECTAHIAPTHBIX CUTYAlIHUAX, OBJIaJICHHE
BPUCTUYECKUMHU METOJAMU PeLICHUs IIPo0JeMm;

= (dopMmupoBaHHME YyMeHHI paboTaTb B TpYyIIle C BBINOJIHEHUEM Pa3IMYHBIX
COIIMAIIBHBIX POJIEH, TIPENCTABISATh W OTCTaWBaTh CBOM B3TJISIABI M YOEXKIECHUS, BECTH
JUCKYCCHIO.

Coneprianrie Kypea (TeMarM9ecKoe TTaHPOBAHKC)
7 xnacc (70 4, 2 4 B HezEMO)

I[InanupoBaHue COCTABJIEHO HA OCHOBE:

®denepanbHOTO rOCy1apCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa OCHOBHOTO OOIIETO
oOpa3zoBanus Broporo nokosienus (GI'OC: ocnoBHoe ob61iee oopazosanue// PI'OC. M.:
[Tpocsemenue, 2010.)
[TpumepHOi1 ocHOBHOM 0Opa3oBarenbHOM porpaMmoil. dusnka. 7-9 kmaccsl : pabouas
nporpamma K iuHun YMK A. B. Ileprimikuna, E. M. I'yTHUK : yueOHO-MeTOoIMUeCKOE Tocodue
H. B. ®unonosuy, E. M. I'yrauk. M. : JIpoda, 2017.

VYyeOnoro mnana MBOY «Illkona Ne 120» MockoBckoro paiiona ropoga Kazanu

O6pazosatenpHOM porpaMmbl @PI'OC OO0 MBOY «I1lkona Ne 120» MockoBckoro paiioHa
ropoja

VYuebnuk: A. B. Ilepbimikun «Puzuka» uist 7 kiacca. 3-e usnanue, 2014 rox.

TemaTnueckuii mjaaH.

CosiepkaHue TEMbI KonunyectBo yacos
Baenenue 4
[TepBoHaUaNbHBIE CBEICHUS O CTPOCHUH 6
BEILIECTBA
BsauMoneiicteue Tei 23
JlaBiieHue TBEPIBIX TEJ, KHUIKOCTEH U 21




rasoB

PaboTa 1 MOIITHOCTB. DHEPTHSI. 13
[ToBTOpEHHE 3
Htoro 70

®opmbl KOHTpOJs: TectupoBanuii - 5 KoHTpoasHBIX padoT — 4 JlabopaTopHbIX paboT -
Beenenwue (4 4)

®dusuka — Hayka o npupone. dusmyeckue siBieHUs. DU3HUYECKHE CBOMCTBA
ten. Habmrogenne u  onucaHue (QuU3nyeckux sBieHUM. DuU3NUYeCKHe BEJIUYHUHBL.
WM3mepenust (U3WYECKUX BEJIMYMH. JJIWHBI, BPEMEHH, TeMIlepaTypbl. Duznyeckue
npubopsl. MexayHapoaHas cUCTeMa €IMHHUIl. TOYHOCTh M MOTPEIIHOCTh MU3MEPEHUIA.
du3uKa U TEXHUKA.

®OPOHTAJIBHA S JIABOPATOPHAST PABOTA

1. OnipeneneHue LEeHBI JIEJICHUST U3MEPUTEIBLHOrO IIpH-00pa.

IpeamMeTHBIMHU pe3yabTaTaMM 0O0YYCHUSI 10 TAHHOM TEME SIBJISTIOTCS

— NOHMUMaHUe QU3UUYECKHUX TEPMUHOB. TEJO, BEILIECTBO, MaTEPHUSI;

— YMEHHUE IIPOBOAUTH HaOMIOAeHUS (U3UUYECKUX SIBICHUMN; U3MEpATh (U3UUECKHe
BEJIMYMHBI. PACCTOSTHHUE, MPOMEKYTOK BPEMEHH, TEMIEPATYPY;

— BJAJEHHUE OKCIIEPUMEHTAIbHBIMU METOAAMU MCCIEIOBaHUS MPU ONPEACICHUU
LEHBI JIEJIEHUS IIKaJbl MPUOOpa U TMOTPEITHOCTU U3MEPEHHUS;

— MOHWMaHWE PO YYEHBIX HaIlleil CTpaHbl B Pa3BUTHUHM CO-BPeMEHHOW (QU3UKHU U
BJIIMSTHUW Ha TEXHUYECKUI U COLUAJIbHBIN MIPOTpPeECC.

[lepBoHaYanbHbIE CBEACHUS O CTPOCHUH BetecTBa (6 )

Ctpoenme BemiecTBa. OMBITHI, J0Ka3bIBAIOIIIME AaTOMHOE CTPOCHHE BEIIIECTBA.
TerioBoe ABMKEHHE aTOMOB M MoOJIeKyJs. bpoyHoBckoe nuxkenHue. Jduddysus B razax,
JKUIKOCTSIX W TBEPABIX Tenax. B3auMoJeWCTBHE YacTHIl BelecTBa. ArperaTrHbie
COCTOSIHUSI  BemlecTBa. MoJen CTpOeHUs TBEPABIX Tel, KUIAKOCTEH UM Ta30B.
OO0BsicHEHWE CBOMCTB Ta30B, JXHUAKOCTEH UM TBEPIABIX TeJI HAa OCHOBE MOJIEKYJISIPHO-
KWUHETUYECKUX TIPEACTABICHUIM.

OPOHTAJIbHAS JIABOPATOPHAST PAGOTA

2. OmipenienieHUe pa3MepOB MaJIbIX TeJ.

ITpeameTHBIMM pe3ybTaTaMH 00yUYeHUS 110 JaHHOM TeMe SIBISIOTCS

— MOHUMaHHE U CIIOCOOHOCTH OOBSICHATH QU3HNUecKue sABIeHUS: AU(dy3ust, OonbIias
C)KMMAEeMOCTh T'a30B, Majasi COKUMAaeMOCTh KHUJIKOCTEN U TBEPIbIX TE,

— BJIQJIECHUE D3KCIIEPUMEHTAJbHBIMU METOJaMH HCCIeJOBaHUSI IIPU OIPeAeIeHUN
pa3MepoB MajbIX TE;

— TIOHMMaHHE NPUYMH OpPOYHOBCKOTO JBUXEHHWS, CMAaUMBAaHWUS M HECMAauYHWBaHUS
TeJI; pa3audus B MOJIEKYJSIPHOM CTPOEHHUHU TBEPJBIX TeJ, )KUAKOCTEN U ra3oB,;

— yMeHHe 1osb30BaThest CU 1 riepeBoANTh eAMHULIBI U3MEPEHUST PU3UUECKUX BEIMUUH
B KpaTHBIE U J10JIbHbIE EAUHUILBI;

— YMEHHE HWCIOJb30BaTh IIOJyYCHHbBIC 3HAHUS B TOBCEAHEBHOW KU3HU (OBIT,
DKOJIOTHSI, OXpaHa OKPYKAIOIIEH CPE/IbI).



BzaumonetictBus ten (23 1)

Mexanndeckoe aBuxkeHue. Tpaekropus. IlyTs. PaBHOMepHOE U HEpaBHOMEPHOE
neuxkeHue. CKopocTh. I paduKH 3aBUCHMOCTH MYTH B MOJYJS CKOPOCTHU OT BpPEMEHU
nBvxeHus. Muepuus. MueptHocTh Tel. B3aumonelictBue Ten. Macca tena. MI3mepenue
Macchel Tesa. [InorHocTs BemecTBa. Cuna. Cuna Tsxectu. Cuna ynpyroctu. 3akoH ['yka.
Bec Tena. CBsI3b MeXy CHUIION TAXKECTH U Maccod Tesia. Cria TAXKECTH Ha IPYTHUX
nnaHerax. Jlmaamomerp. CnoxkeHHe IBYX CHJI, HAOPABJICHHBIX MO OJAHOM IIPSMOM.
PaBHoneiicTBytomas AByx cuil. Cuina TpeHus. @u3udeckasi IIpUpoaa HeOECHBIX Tel
CoJIHEeUHOM CUCTEMBI.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTbI

3. M3mepeHune Macchl Tea Ha peI9aXHBIX Becax. 4. M3mepeHue odbema Tema.
5. OmpeneneHue NJIO0THOCTH TBEPAOTO Tena. 6. I'pagympoBaHue Npy>KHUHBI U U3MEPEHHE
CHUJI AIMHAMOMETpoM. 7. MI3MepeHue CHIIBI TPEHUS C TIOMOIIBIO TMHAMOMETpa.

ITpeameTHBIMH pe3ybTaTaMH 00yUeHUS 110 JAHHOU TeMe SIBIISIFOTCS:

— TIOHMMaHHWE W CIIOCOOHOCTH OOBSICHITH (U3UUECKUE SIBICHUS. MEXaHHUYECKOEe
JBYKECHHE, PABHOMEPHOE M HEPABHOMEPHOE IBMIKEHME, MHEPLIHS, BCEMUPHOE TSITOTEHUE;

— YMEHHE HU3MEpPSATh CKOPOCTh, MacCy, CHUIY, BEC, CHILy TPEHHS CKOJIb)KEHUS, CUILY
TpeHUs KadyeHUs1, 00beM, IIOTHOCTh Te-J1a, PaBHOACHCTBYIOIYIO IBYX CHJI, AeHCTBYIOIIMX
Ha TeJIO0 Y HallpaBJIEHHBIX B OJJHY ¥ B IIPOTHBOII0JIOKHBIE CTOPOHBI,;

— BIIQJICHUE DJKCIIEPUMEHTAIBHBIMU METOJAMM MCCIIEIOBaHUSI 3aBUCUMOCTH.
MPONJEHHOT0 MYTHU OT BPEMEHH, Y UIMHEHUS IPYKUHBI OT IIPUJI0KEHHOMN CHUJIbI, CHUJIbI
TSIKECTH TeJa OT €r0 MaccChl, CUJIbI TPEHUsI CKOJIBXEHU S OT IUIOLIAJAN COIIPUKOCHOBEHUS
TeJI ¥ CHJTBI HOPMAJIBHOTO JJaBJICHUS; — IIOHUMaHHE CMBICIIa OCHOBHBIX (hH3HYECKUX
3aKOHOB. 3a-KOH BCEMHUPHOI0 TATOTEeHMUsI, 3aK0H ['yKa;

— BJIAJICHUE CIIOCO0AMHM BBITIOJHEHHST PACUYCTOB MPH HAXOXKICHUM: CKOPOCTH (CpenHeit
CKOpPOCTH), IIYTH, BPEMEHH, CHJIbI TSDKECTH, Beca Teja, IUIOTHOCTH Telia, 00beMa, MacChl,
CHJIBI YIIPY-TOCTH, PaBHOJEHCTBYIOIIEH IBYX CHJI, HAIIPABJIECHHBIX 110 OJHOM ITPSMOM;

— yMeHHE HaXOAUTh CBSI3b MEXJY (U3UUYECKUMU BEJIMUMHAMU. CHIIOM TSIKECTHU U
MaccoM Tesia, CKOPOCTHU CO BPEMEHEM H ITyTeM, IUIOTHOCTU Teja C €ro Maccol U o0bemMoM,
CHJIOM TSXKECTH M BECOM TeJa,

— YMEHHE NePeBOIUTh GU3MUYECKUE BeIMYMHBI U3 HecucTeMHBIX B CH 1 Hao0opoT;

— MNOHMMAaHWE TMPUHLMIOB JEMCTBUS JWHAMOMETPA, BECOB, BCTPEUYAIOIIMXCSA B
TTOBCETHEBHOM XU3HHU, U CITOCO00B 0becTieueHMsT 6€30MacCHOCTH P UX UCIT0JIb30BAHUH;

— YMEHHE HCII0JIb30BaTh MOJYYeHHbIC 3HAHUS B MOBCEJHEBHOM KU3HH (OBIT,
9KOJIOTH ST, OXpaHa OKPYIKAFOIIEH CPeIbl).

JlaBrieHre TBEPABIX Tel, )KUAKOCTEH 1 Ta30B (21 1)

JaBnenwe. JlaBmenue TBepabix Ten. JlaBneHwme raza. O0bsCHEHME NaBIIEHUS Ta3a
Ha OCHOBE MOJIEKYJISIPHO-KMHETHYECKHX TIipeiactaBieHuil. Ilepegaua naBneHus razamMmu u
xuakoctsaMu. 3akoH Ilackans. Coobmrarommecst cocyabl. ATMochepHOe JaBJICHUE.
Metoasl u3MepeHHUsT aTMochepHOro naBieHUs. bapomerp, MaHOMETp, TMOPIITHEBOM
KHUJIKOCTHBIN Hacoc. 3aKkoH Apxumesa. Y cJIoBUs TUIaBaHus Tell. Bo3ayxomnnaBaHue.

OPOHTAJIBHBIE JIABOPATOPHBIE PAGOTbI



8. OmpeneneHure BBITAIKUBAIOIIEH CHUJIBI, ICHCTBYIOIICH HA IMTOTPYKEHHOE B
JKUIKOCTH TENIO.
9. BeIsicHeHHe yCI0BUH IIJIABaHUSI TeJIa B )KHUJIKOCTH.

IMpeqMeTHBIMHU pe3yJabTaTaAMU 00YUEHUS M0 JAHHOMW TeMe SIBIISIFOTCS:

— TIOHMMaHHE ¢ CIOCOOHOCTH OOBSCHITHh (HU3WUYECKHE SBICHUS. aTMochepHOe
JNaBJICHHWE,  JaBJICHWE IKUJKOCTEH, Ta30B W TBEPABIX TeJl, IUIaBaHHUE  Tel,
BO3JYXOIUJIABAaHHE, PACIIOJOKEHHE YPOBHS JKHUJAKOCTH B COOOIIAIOIIMXCS COCYJIax,
CYILIECTBOBAaHME BO3AYLIHOM 000JI0UKH 3eMITIO; CIIOCOOBI YMEHBIICHHUS M YBEITWYCHUS
JIaBJIEHUS,

— YMEHHWE U3MepsTh. aTMocepHOe JaBJICHWE, JaBICHHUE XHUJAKOCTH Ha ITHO U
CTCHKH CcoCyJa, CHIIy ApXuMelna, — BIAJCHHEC OSKCIIEPUMEHTAJIbHBIMH  METOJaMHU
WCCIIEIOBAaHUSI 3aBUCUMOCTHU. CHJIBI ApXxmMena OT o0beMa BBITECHCHHOW TEIOM BOJBI,
YCIIOBUH TUTABAaHHSI TeJa B XKHUAKOCTH OT JACHCTBUSI CHIIBI TSKECTH M CHIJIBI ApXHUMe/a;

— MOHWMaHWE CMBICIA OCHOBHBIX (U3WYECKHUX 3aKOHOB M YMEHHE NPUMEHSThH UX
Ha mpakTuke. 3akoH Ilackans, 3akoH ApxuMena;

— MOHUMAaHWE TIPUHIAIIOB JEHCTBUS OapoMeTpa-aHepoOWIa, MAHOMETPA, MOPIITHEBOTO
JKUJKOCTHOTO HAacoca, T'HAPaBIMYECKOro Ipecca M CII0C000B o0ecriedeHHs 0€30IT1aCHOCTH
MIPU UX UCIIOJIb30BAHUU;

— BJIaJICHHUE CITOCO0AaMH BBIIIOJIHEHHUS PAcUeTOB JUISI HAXOXKJICHHS . IaBJIICHUS, TaBICHUS
KUJKOCTHU HAa JTHO U CTEHKH COCyJa, CHJIBI ApXHMeJa B COOTBETCTBHUH C ITOCTaBICHHOM
3aJjaueii Ha OCHOBAHU U M CIT0JIb30BaHUS 3aKOHOB QU3UKH;

— YMEHHE HUCIO0JIb30BaTh ITOJyYeHHBIC 3HAHHUSI B ITOBCEAHEBHOM )XMU3HU (3KOJIOTHS,
OBIT, OXpaHa OKPYIKAFOIIIeH CPEeIbl).

Pabora u morHOCTh. DHeprus (16 1)

Mexanudeckast pabora. MomtHocTh. [IpocThie MeXaHHU3MBI. MOMEHT CHIJIBI.
VYcnoBusi paBHOBecHsT pblyuara. «30J0TO€ ITPaBUIIO» MeXaHUKU. BUabI paBHOBECHS.
Kosddurment monesnoro aeiicreust (KIT). Dueprus. IToreHIIHanbHast 1 KHHETHYECKASI
sHeprus. IIpeBpaienue sHeprum.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTbI

10. BeIsicHeHHE yCIIOBUST PAaBHOBECHSI phIdara.
11. Onpenenenue KITJ[ mpu mogbeme Tena Mo HAKIOHHOM MIOCKOCTH.

ITpenMeTHBIMU pe3yabTaTaMu 00yUYEHUS 10 JAHHOM TeMe SIBIISIIOTCS:

— TIOHUMaHHWE U CHOCOOHOCTh OOBACHATH (U3UYECKHE SIBICHUS. paBHOBECHE Te,
MpeBpallleHUe OJHOr0 BHJA MEXaHMYECKOU YHEPTHUH B IPYTOH;

— YMeHHE H3MepsTh. MEXaHMUYECKyI0 paboTy, MOIIHOCTh, IIEYO CHUJIbI, MOMEHT
cuiibl, KIT/I, moTeHIIMaNbHYO U KWHETUYECKYO SHEPTHIO;

— BIIAJICHUE OKCIICPUMEHTAIbHBIMM METOJAaMH HCCIENOBAHUS IIPU OIIPENEICHUUN
COOTHOILIEHUSI CUJI U TIJIeY, JJIsI paBHOBECHS pbIYara;

— IIOHUMaHHeE CMBICJIa OCHOBHOT'O ()M3MUYECKOr0 3aKOHA. 3aKOH COXPaHEHUs SHEPTUH;

— TIOHMMaHWE MPUHIIUIIOB [EeWUCTBUS pblyara, 0JIOKa, HAaKJIOHHOM ILIOCKOCTH U
c110co00B obecTiedeHUsI 6€30MaCHOCTH TIPU U X UCTIOIB30BAaHUH,

— BJAJeHUE CIOCO0aMU BBITIOJIHEHUSI PACUETOB JUISI HAXOXKACHUS. MEXaHUYECKOU
paboThl, MOIIHOCTH, YCIOBHSI PABHOBECHsS CHJI Ha pbluare, momeHTa cwuibl, KIITJI,
KUHETUYECKOW U MOTEHIINAIbHOUN SHEPTUH,



— YMEHHE HCITOJIb30BaTh IIOJIYYeHHBIC 3HAHHS B IOBCEJHEBHOM JXH3HU (IKOJOTHSI,
OBIT, OXpaHa OKPYIKAIOIIEH CPEIbI).

MarepuanbHO- TEXHHUYECKOEe oOecIieueHne yueOHoro mpoiecca.

YMK «®Pusuka. 7 kiaace»

1. ®usuka. 7 knacc. Yueobuuk (aBrop A. B. [Tepbimkun).

2. ®usuka. Pabouast Terpans. 7 kiacc (aBropel T. A. Xanna-anosa, H. K. Xannanos).

3. ®usuka. Meroauueckoe mocobme. 7 kimacc (aBropel E. M. I'yTHuk, E. B.
Pri6akoBa).

4. ®uszuka. Tectol. 7 knacc (aBroper H. K. Xannanos, T. A. XaHHaHOBa).

5. ®uswuka. Jlmgaktudeckue marepHanbl. 7 kiace (aBropsl A. E. Mapos, E. A.
Mapon).

6. ®usuka. CoopHUK BOIIpocoB U 3aaa4. /—9 kiaccel (aBTo-pel A. E. Mapos, C. B.
ITo3zovickuii, E. A. Mapow).

7. DIEKTPOHHOE TIPUIOKEHUE K YUEOHUKY .

CnMcoK HarmsAHBIX I0COOMIt

Tabauubl 00111er0 HA3HAYEHUSA

1. MexnyHnaponaHas cuctema exuuuir (CH).

2. [IpucraBku st 00pa3oBaHUS JCCATUYHBIX KPATHBIX M JOJIBHBIX CIUHUIL.

3. ®u3nyecKue MOCTOSTHHBIE.

4. llkana 3JIeKTPOMarHUTHBIX BOJIH.

5. IIpaBuna 1o TeXHUKE 0€30ITaCHOCTH IIpH paboTe B KaOMHETEe GU3UKH.

6. MepbI 6e30MaCHOCTH MPU ITOCTAHOBKE U IIPOBEICHUH J1a00-paTOPHBIX paboT mo
JNEKTPUYECTBY.

7. ITopsimoK permieHus KOJTMYeCTBEHHBIX 33]1a4.

TemaTuueckue Ta0IUIbI

1. BpoyHoBckoe auxenue. Aupdysus.

2. IToBepXHOCTHOE HATSDKEHHUE, KAMWJUISIPHOCTE. 3. MaHoMeTp.
4. Ctpoenue armocdepbl 3eMiIH. 5. ATMOCpEpHOE TaBJICHHE.

6. Bapomerp-anepona. 7. Buawl nepopmaruii |. 8.

Bunser nepopmaruii 1.

9. I'ma3z kak ontudeckast cucrema. 10. OnmTudeckme mpuOopwI.

11. U3mepenue TemmepaTypsl. 12. BHYTpeHHSIs SHEpTrus.

13. Tenom3onsimoHHble MaTepuaibl. 14, ITnaBneHue, HcriapeHue,
kurieHue. 15. J/Iurarens BHyTpeHHero cropanusi. 16. JIpurarens
IMOCTOSTHHOTO TOKA.

17. TpaexTopusi ABMKEHUS.

18. OTHOCHTENBHOCTD ABMKEeHUSA. 19. BTopoii 3akoH

HperoToHa.

20. PeakTUBHOE IBMKEHMUE.

21. Kocmuueckuii kopabis «BocToky». 22. PaboTa cHIIBI.

23. MexaHHWYeCKHE BOJIHBL.

24. TTpnOopbl MarHUTOAJIEKTPHUIECKOM cUCTeMBI. 25. CxeMa
TUIPO3JIEKTPOCTAHIIUH.

26. Tpaurchopmarop.



27. Ilepenaya u pacripenesieHue dJ1eKTpodHepruu. 28. Jlmnamuk. MukpodoH.
29. Mogenu ctpoeHust atoma. 30. Cxema onbITa

Pezepdopna.

31. LlertHas sinepHast peakuusi. 32. SInepHbIii peakTop.

33. 3Be3anl.

34. Conneunas cucteMa. 35. 3aTMeHuUs.

36.3emns — manera ComHeyHou cumcteMbl. CtpoeHme CosHIIA.
37. JIyna.

38. Inaners 3eMHOM rpymiibl. 39. [l1aHeThI-TUTaHTHI.
40. Maunsie Tera CoTHEYHOH CUCTEMBI.

KoMmiekT mopTpeToB st kKaduHeTa GU3MKHU (I1aKa ¢ IBAAIATHIO TOPTPETAMH)

DJIeKTPOHHbIE Y4eOHbIe U3TaAHUS

1. ®usuka. bubnuoreka HarassAHBIX ocobuii. 7—11 knaccesrl (o penakueit H. K.
XaHHAHOBA).

2. JlabopatopHbie paboThl 110 Qu3KKe. 7 Kiaacc (BUPTyalibHasi QU3HUecKast
nabopaTops).

Kmace & k.

KonnuecTBO 9acos:
- 32 yueOHslii rog 70
- B HEJEIIO 2

DOpMBI KOHTPOJIA:

3auer - 5

KonTponbubIx padot - 7
JlaGopaTtopHbix pador - 11

IInanupoBaHue cOCTABJICHO HA OCHOBE:

®enepalibHOTO TOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOT'O O0IIIEro
oOpa3zoBanus Broporo nokosenus (GI'OC: ocHoBHOe ob61iee oopazosanue// PI'OC. M.:
[Tpocsemenue, 2010.)
[TpumepHOI1 0OCHOBHOM 00pa3oBaTenbHON porpaMMoil. du3uka. 7-9 kiaccsl : pabouas
nporpamma K iuHun YMK A. B. Ileprimkuna, E. M. ['yTHuK : yueOHO-MeTo1MUeCKOe Tocodue
H. B. ®unonosuy, E. M. I'ytHuk. M. : [Ipoda, 2017.

VYyeOnoro mnana MBOY «Illkona Ne 120» MockoBckoro paitona ropoaa Kazanu

O6pazosatenpHOM porpaMmbl @I'OC OO0 MBOY «I1lkona Ne 120» MockoBckoro paiioHa
ropoja

VYuebnuk: A. B. Ileppimikun «®@uzuka» st 8 kiacca, 2018 rox.

TemaTnueckuii mjaaH.



CojziepxaHue TEMBI KonnuectBo uacos
TenJioBble sIBJIEHUSA 23
DilIeKTpHYecKHe siBJICHUs! 29
DJIEKTPOMATrHUTHbBIE SIBJICHUSI 5
CBeToBbI€ SIBJICHHS 13
Hroro 70

OO01as xapaKTeprUCcTUKA y4eOHOTO IpeIMeTa

IxonbHBIN Kypc (U3UKH — CHUCTEMOOOPa3yIOMIUN ISl eCTeCTBEHHOHAYUHBIX
IIPEAMETOB, MOCKOJIbKY (pU3UUECKHE 3aKOHBI, JeKaI[HMe B OCHOBE MUPO3AaHUS, SIBISIOTCS
OCHOBOM COJIep)KaHUSI KypCOB XHMMHUHU, Oumonoruu, reorpapum m actpoHomuu. dusmka
BOOPYXaeT IIKOJbHUKOB HAay4YHBIM METOJOM IO3HAHMs, MO3BOJISIIOIIUM II0Jy4aTh
00BbEKTUBHBIC 3HAHUSI 00 OKPY’KaIOIIeM MHUDE.

B 8 knacce mpoucxoauT 3HAKOMCTBO ¢ QU3MYECKUMMU SIBICHUSMH, METOJIOM HAay4YHOTO
MO3HaHWs, QOpPMHPOBaHWE OCHOBHBIX (QHU3MUYECKHUX MOHITHH, NPUOOPETeHHE YMEHUM
U3MEPSATh (U3UUECKHE BEJIUYMHBI, IIPOBOJUTH JIA0OPAaTOPHBIM  HKCHEPUMEHT IO
3agaHHOM cxeme. B 9 kiacce HauMHaeTcsi M3y4deHHE OCHOBHBIX (U3MYECKHUX 3aKOHOB,
nabopaTopHble paboThl CTaHOBATCS 0oJiee CI0KHBIMH, HIKOJbHUKH y4YaTcsl NIaHUPOBAThH
KCHEPUMEHT CAMOCTOSATENIHHO.

Hean n3yyeHnust pU3MUKU B OCHOBHOM IIKOJIE CIEAYIOIIIHE!

YCBOEHME YYaIlIUMHCSI CMbICJIa OCHOBHBIX MOHSITUN U 3aKOHOB (PM3UKH, B3aUMOCBSI3U
MEX1y HUMMU;

GopMupoBaHHME CHUCTEMBI HAy4HBIX 3HaHUW O TIpUpoje, e¢ (yHIaMEHTaIbHBIX
3aKOHaX JJIs IIOCTPOCHUS IIPeJICTAaBIEHUs 0 GU3MYECKOM KapTHUHE MUPa,

cUCTeMaTHU3allisl 3HaHUW O MHOroo0pa3svu OO0OBEKTOB U SIBICHUM MPUPOABI, O
3aKOHOMEPHOCTSIX IIPOLIECCOB M O 3aKOHaX (GU3MKM JUIsI OCO3HAaHHUSI BO3MOXXHOCTH
Pa3yMHOTO MCHOJIb30BaHUS JOCTUXEHUN HayKH B JajlbHEUIIIEM Pa3BUTUU LIMBUIIN3ALIUY,

GopmupoBaHHe yOeKIEHHOCTH B TO3HABAEMOCTH OKPYXKaIOIIero MUpa U
JOCTOBEPHOCTH HAYYHBIX METOJIOB €TI0 U3yUEHUS,

OpraHu3aIMs KOJOTMYECKOr0 MBIIUIEHUS U IIEHHOCTHOIO OTHOLIEHUS K IIPUPOJIE;

pa3BUTHE II03HABAaTEIbHBIX MHTEPECOB W TBOPUYECKUX CIIOCOOHOCTEM ydaluxcs, a
TakXe MHTepeca K paclIMpeHUI0 W YrayOleHHI0 (HU3MYecKUX 3HaHUM U BbIOOpa
GU3UKN KaK TpoQUIBHOTO IMpeaAMETA.

JoctrxkeHue meneit obecrieunBaeTcsl pellieHUeM clielyoIUX 3a1aY:

3HAaKOMCTBO YYaIlIUXCS ¢ METOJ0M HAy4HOIr0 MO3HAHUSI U METOJaMM HCCIEI0BAHUS
00BbEKTOB U SIBIEHUI IIPUPOJIBI;

npuobpeTeHUe YYaluMHucst 3HaHUU 0 MEXaHUYECKHUX, TETUIOBBIX,
3JeKTPOMAarHUTHBIX u KBaHTOBBIX SIBIIEHUSX, ¢u3myeckux  BeIWYMHAX,
XapaKTepU3YIOUIMX 3TH SIBJIEHUS,

GopMmupoBaHMEe y ydamqMxcsi YMeHHUH Ha0loAaThb MPUPOAHBIE SIBICHUS U
BBITIOJIHATh OMBITHI, Ja0OpaTOpHbIE paboThl W HSKCHEPUMEHTAJIbHBIE HCCIIEIOBAHUS C
HCTI0JIb30BaHMEM M3MEPUTEIbHBIX MPUOOPOB, IIUPOKO IMPUMEHSEMBIX B IPAKTUYECKOM
KU3HU;

OBJIQJICHUE YYaAIlUMHCA TaKUMH OOLIEHAYYHBIMU MOHSITHUSIMH, KaK MPUPOIHOE
SIBJIEHHE, SMIOMUPUYECKH YCTAHOBJIEHHBIM (akT, mpobiieMa, THUIIOTE3a, TEOPETHUYECKUM
BBIBOJl, Pe3YJIbTAaT SKCHEPUMEHTAIbHON MPOBEPKU; = MOHUMAHMUE yYaIIUMMCS OTINYUUN
Hay4HBIX JaHHBIX OT HENPOBEPeHHOW WHopMaluu, I1IEHHOCTU HAayKd IS
YIIOBJIETBOPEHUSI OBITOBBIX, IIPOU3BOJCTBEHHBIX M KYJIbTYPHBIX MOTPEOHOCTEH YeIoBeKa.

Mecto mpeaAMETa B y‘le6HOM IIJIaHC




B ocHoBHO#T 1mIkone ¢u3uka wu3zydaerca ¢ 7/ mo 9 kmacc. YueOHBIH IUIaH
coctaBisieT 210 yueOHBIX YacoB, B ToM umciie B 7, 8, 9 kiaccax mo 70 y4eOHBIX 4acoB U3
pacdera 2 y4eOHBIX Haca B HEJCIIO.

B coorBercTBUM ¢ y4yeOHBIM IJIAHOM Kypcy (H3UKH IIpelIIecTBYeT Kypc
«OKpyX AU MHP», BKIIOYAOIHUN HEKOTOPhIE 3HAHUS W3 001acTU (QU3UKH H
actpoHoMuu. B 5—6 kijaccax BO3MOXHO TMpemnoJaBaHue Kypca «BBemeHue B
€CTeCTBEHHO-Hay4YHbIe MpeaMeThl. EcTecTBO3HAHME)», KOTOPBIH MOXKHO PacCMaTpPUBATh KaK
MpOTIeeBTUKY Kypca pu3uku. B cBoro odepennb, comepkaHue Kypca (U3UKKA OCHOBHOM
IIKOJBI, SBISSICh 0a30BBIM 3BEHOM B CHCTEME HEIPEPHIBHOTO €CTECTBEHHO-HAYYHOTO
o0pa3oBaHMs, CIYXHT OCHOBOM JUISI TIOCHCAYIOIIEM YPOBHEBOM U IIPOGHIBHOM
nudpepeHITUAITNH.

Pesynbrarsl ocBoeHUS Kypca

JIMYHOCTHBIMM pe3yJabTaTaMu 00y4deHUsI GU3HMKE B OCHOBHOM IIKOJIE SBJISIOTCS:
chopMHPOBAaHHOCTH IM03HaBaTEIbHbBIX WHTEPECOB Ha OCHOBE  pa3BUTHUSL
WHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CITOCOOHOCTEH yUYaIuxcsi;

yO0eX/IEHHOCTh B BO3MOKHOCTH MO3HAHUS IIPUPOABI, B HEOOXOAMMOCTHU Pa3yMHOI0
WUCIIONIb30BaHNUSL JOCTHXKCHUM HAyKd M TEXHOJOIMM [ JAJIbHEUILET0 pa3BUTHS
YeJI0BEYECKOro O0IIEeCTBa, YBAKEHHE K TBOPILIAM HAYKHW U TEXHHUKH, OTHOIIICHUE K (U3UKH
KaK 3JeMEHTY 00I11e4eI0BEYeCKOM KYIbTYPHI,

CaMOCTOSITEILHOCTD B IIPUOOPETEHUH HOBBIX 3HAHUM U IIPAKTUUECKUX YMEHUIA;

TOTOBHOCTh K BBIOOPY JKM3HEHHOTO IYTH B COOTBETCTBHUM C COOCTBEHHBIMH
WHTEpPecaMy U BO3MOXXHOCTSIMU,

= MOTHUBalLUs 00pa30BaTeIbHOM JEATEBHOCTH IIKOJIbHHUKOB Ha OCHOBE JIMYHOCTHO-
OPUEHTUPOBAHHOI0 OJX0/1a;

= (GopMHpoBaHHE IEHHOCTHBIX OTHOLLIEHUM IPYr K APYTry, YUHUTENIIO, aBTOpaM
OTKpPBITUI 1 U300peTeHUH, pe3yJibTaTaM 00y YeHHUs.

MeTtanpeiMeTHbBIMHU pe3yabTaTaMu 00ydeHUs (U3MKe B OCHOBHOM IIIKOJIE SIBJISIFOTCSI:

OBJIaJICHME  HAaBBIKAMHM  CAMOCTOSITEIbHOIO  MPHUOOPETEHUS HOBBIX  3HAHUM,
OpraHM3alMu  yY4eOHOM  JAesATEeIbHOCTH, IMOCTaHOBKHW  LieNeid,  IUIAHAPOBAHMSI,
CAaMOKOHTPOJISI M OLIEHKM pe3yJbTaTOB CBOEH JeSATEIbHOCTH, YMEHUSIMH TIPEIBUIETH
BO3MOJKHBIE PE3YJIbTAaThl CBOUX ACUCTBUH,

HNOHUMaHWE pa3IMuuil MEXAYy MCXOJHBIMM (akTaMM M THUIIOTE3aMH I HX
O0BSICHEHUS], TEOPEeTUUECKMMH MOJEISIMU UM pealbHbIMU O0BEKTaMHU, OBJaJEHUE
YHUBEPCAIIbHBIMU yUeOHBIMH JECHCTBUSIMA Ha IIpAMEpax TUMOOTE3 sl OOBSICHEHUS
U3BECTHBIX (AKTOB M  SKCHEPUMEHTAJIbHOM IIPOBEPKM  BBIABUTAEMBIX T'HIIOTE3,
pa3paboTKHU TEOPETHUYECKUX MOJIEJIEM TIPOIECCOB HIIM SIBICHUM;

GopmupoBaHME  yMEHMM  BOCIIpUHHUMATbh,  IlepepabaThiBaTb W IPEIbABISATH
UHQOpMAIIMIO B CIIOBECHOM, 00pa3HOM, CHUMBOJMYECKOM (opMax, aHaIU3UPOBaTh U
rnepepabaThIBaTh I1OJyUYEHHYIO MH(POPMAIIUIO B COOTBETCTBHM C MTOCTABICHHBIMH 3a/laduaMH,
BBIJICJISITh OCHOBHOE COJEp’)KaHHWE IPOUYMTAHHOIO TEKCTa, HAXOJUTh B HEM OTBETHI Ha
I0CTABJIEHHbIE BOIIPOCHI U U3J1araTh €ro;

OpHOOpeTeHHUE OITBITa CAMOCTOSITEILHOTO TIOMCKA, aHAIM3a U 0T00pa MHYOPMAITUH C
HCTI0JIb30BaHUEM PA3INYHBIX UCTOUHUKOB U HOBBIX MH(POPMAIIMOHHBIX TEXHOJOTHH I
pelIeHus T03HaBaTeIbHBIX 33/1a4,

pa3BUTHE MOHOJIOTMYECKOM W JHWAJOTUYECKOM pe4YM, YMEHHsS BBIPaXaTb CBOU
MBICIIM M CHOCOOHOCTH BBICIYIINBaTh coOeceJHHUKA, IMOHUMATh €ro TOYKY 3peHHUS,
MIPU3HABaTh IIPaBO JAPYroro 4ea0oBeKa HAa NHOE MHEHUE;
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OCBOEHHE TIPUEMOB JIEHCTBUH B HECTAHJAPTHBIX CUTYAIUSIX, OBJIaIcHHE
IBPUCTUYECKUMHU METOJaMH PEIICHUSI TIPOOIIeM,;
(GopmMupoBaHUe YMEHUH paboTaTh B IPYIIIe C BHIIIOJHEHUEM Pa3IUYHBIX COLIHMAIbHBIX
pOJIEH, TIPENCTABISITH M OTCTAMBATh CBOM B3TJISIIBI U YOCKICHU S, BECTH IUCKYCCHIO.
ITpenmeTHble pe3yabTaThl 00yuyeHUs] (QU3MKE B OCHOBHOM IIIKOJIE IIPEACTABIIEHBI B
COJIEp’)KAaHUHU Kypca M0 TeMaM.

Coneprkanrie Kypea (TeMarM9ecKoe TTTaHPOBAHKC)

8 kmacc (70 4, 2 4 B HezEMO)

TerutoBbie siBneHust (23 1)

TeroBoe aBukeHue. TerioBoe paBHoOBecue. Temmeparypa. BHyTpeHHss
sHeprusi. Pabora wu  Teruonepenada.  TermompoBomHocTh.  KoHBekIus.
N3nyuenue. KonnuecTBO TEIUIOTHI. Y AedbHAasl TEIJIOEMKOCTh. PacueT koiauyecTBa
TEIUIOTHI TIPU TEIUIOOOMEHE. 3aKOH COXPaHEHWsS W IIPEBpAIleHUs] JHEPTHHU B
MEXaHMWYeCKUX ¢ TENJOBBIX mpoleccax. llmaBieHue W OTBepAeBaHUE
KPUCTAIMYECKUX  Tel. YJelbHasi Teruiota TmiaBieHus. HMcnoapenue u
KOHJICHCAIIHA. Kunenwue. BnaxnocTts  BO3mayXa. VYnenbHass ~ TerioTa
napoobpazoBanusi. O0bsICHEHHE W3MEHEHHUSI arperaTHOr0 COCTOSIHUS BEIIECTBa Ha
OCHOBE MOJIEKYJISIpHO-KMHETUYECKUX MpeacTaBieHuil. [Ipeodpa3zoBanue sHEpTUU B
TEIUIOBBIX MaIllWMHaX. JlBuratenb BHYTpeHHero cropanus. [lapoBas TypOuHa.
KII/] TeruioBoro qeuratesisi. JK0JI0THYECKHE MTPOOIEMbI MCTI0JIb30BAHUS TEIOBBIX
MAIIIUH.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTbI
1. CpaBHeHME KOTMYECTB TEILIOTHI IIPU CMEILIMBAHNUH BOJIbI PAa3HOM TEMIIEPATYPHI.

2. I3mepeHue yaenbHOM TEII0eMKOCTH TBepAOro Tena. 3. M3MepeHue BIaXHOCTH

BO3AYyXa.

ITpenMeTHBIMU pe3yabTaTaMu 00yUEHUS 10 JAaHHOM TeMe SIBIISIFOTCS

— TOHHMMaHHWE M CII0OCOOHOCTh OOBSICHATH (QU3UUYECKHE SBICHUS. KOHBEKIMS,
WU3JIy4YeHHEe, TeIIOIIPOBOJHOCTh, W3MEHEHME BHYTPEHHEW SHEpPruUH Tejla B pe3ysbTarTe
Teruionepeaadyd Wid paboThl BHEIIHUX CHJI, HcnapeHue (KOHICHCAIMs) W IUIABJICHUE
(oTBepaeBaHME) BEIIECTBA, OXJIAKIACHUE KUAKOCTH TP UCTIAPSHUH, KUTICHHE, BBITIAJICHHEC
pOCHI;

— YMEHHE U3MEPATH. TEMIIEpaTypy, KOJIUYECTBO TEIUIOTHI, YIEJIbHYIO TEIJI0EMKOCTh
BEILIECTBA, YACIbHYIO TEIJIOTY ITUIABJIEHUS BEIECTBA, BIIAJKHOCTD BO3/1YyXa,

— BJIaJICHHE  OSKCHEPHMEHTAJbHBIMM  METOJAaMM  MCCIEAOBAaHUS: 3aBHCHUMOCTH
OTHOCHUTEJIBHOM BJIaXHOCTH BO3JyXa OT JaBJIEHUsI BOJSHOIO I1apa, COAEpIKAILErocs: B
BO3/yXe IpHU JaHHOU TeMIepaType; 1aBJIeHUsI HAChIILIEHHOT0 BOASIHOTO Iapa; OmpeiesIeHUsI
YZIeJIbHOM TEMJI0EMKOCTH BEILECTBA,

— TIOHMMaHue [OPUHLUIIOB  JEMCTBHUS  KOHAEHCAI[MOHHOIO W  BOJIOCHOI'O
TUTPOMETPOB, MCHUXPOMETPA, ABUTATENs] BHYTPEHHEr0 CropaHus, MapoBOoM TypOMHBI U
c1roco00B obectiedeHUsI 6€30MaCHOCTH MPHU U X MCII0JIh30BaHUH;

— T[OHMMAaHME CMbICIa 3aKOHAa COXpPaHEHWs W IPEBpALLlEHUs DJHEPrUh B
MEXaHUYEeCKMX M TEeIUIOBBIX IIpoleccax M YMEHHE MPHUMEHSITh ero Ha HPaKTHUKE;

— OBJIaJIeHWE CIoco0aMM BBITIOJIHEHUSI pPACcyeTOB IS HAXOXJICHHUS. YJIeIbHOU
TEIUIOEMKOCTH, KOJIMYEeCTBAa TEIUIOTHI, HEOOXOAMMOTo [Jis HarpeBaHUs Teja WIH
BBIIEJIIEMOI0 MM HpPU OXJAXJEHWUH, YACIbHOM TEIJIOTHI CrOpaHWUs TOIUIMBA, YACIbHOM
TEIUIOTHI TUIABJIEHUS, BJIAXHOCTH BO3/AyXa, YAEIbHOM TEIJIOTHI HapooOpa3oBaHUS U
koHJeHcauuu, K11 /I TennoBoro nsurarens,
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— yMEHHE HCII0/Ib30BaTh IOJYUYCHHBIC 3HAHHUsS B ITOBCECAHEBHOM XHM3HU (dKOJIOTHS,
OBIT, OXpaHa OKPYKAIOIIEH CpeJIbl).
Onexrpuyeckue sBiaeHus (29 1)
OnekTpusaumsi Tena. J[Ba poma 3IiIeKTpUYECKHUX 3apsnoB. BsanmoneiicTBue
3apsKeHHBIX  Tel.  [IpoBOOHMKM,  IMAJIEKTPUKU W HOJYIIPOBOJAHHUKHU.
DneKTpuyeckoe II0je. 3aKOH COXPAaHEHMs 3JIEKTpUYECKOro 3apsaa. Jlenmnmocth
AJICKTPUYECKOTO 3apsifa. OaeKTpoH. CTpoeHHe aToma. DIJIEKTPUYECKHUU TOK.
JleficTBHE 3JEKTPUUYECKOT0 I10JIs1 Ha 3JIEKTpUUYecKHe 3apsabl. MICTOUYHUKH TOKA.
Onexrpudeckas uenb. Crhia ToKa. DJIEKTPUUECKOE HAOpsKEHHUE. DIEKTPUUECKOe
coriporuBiienre. 3akoH Oma s ydactka nenu. [lociegoBarenbHoe U
napajielbHOe COeIUHEHWEe MPOBOJHUKOB. PaboTa M MOIIHOCTH 3JIEKTPUYECKOTO
Toka. 3akoH Jlxoyns—Jlenna. Konaencarop. IlpaBuna Oe3omacHoCcTHM IIpH
paboTe ¢ 3JIeKTporIprUOOpaMu.
®POHTAJIbHBIE JIABOPATOPHBIE PABOTHI
4. COopka HSJIEKTPUYECKOM IIeNM M H3MEpPeHHE CHJIbI TOKa B €€ Pa3JIMYHBIX
ydacTKax.

5. M3MepeHnre HanpsHKEHUST Ha Pa3IMYHBIX y4acTKaxX 3JIEKTPHUUYECKOM LIETIH.

6. PerynupoBaHue CHIIBI TOKA PEOCTATOM.

7. VI3MepeHme COMMPOTUBIEHUSI NPOBOJHUKA MIPU TTOMOIIIM aMIIepMeTpa U BOJIBTMETPA.

8. M3MepeHre MOIITHOCTA M PabOTHI TOKAa B IJIEKTPUUYECKOU JIamIIe.

IMpenMeTHBIMU pe3yabTaTaAMU 00yUEHUS M0 JAHHOM TeMe SIBIISIFOTCS:

— TIOHMUMaHHE U CII0COOHOCTh OOBSICHATH (U3UYECKHE SIBICHUS. 3JCKTPU3ALUS Tel,
HarpeBaHWe MNPOBOJHHUKOB 3JIEKTPUYECKUM TOKOM, 3JIEKTPUYECKHI TOK B MeTajjax,
3JIEKTPUYECKUE SIBIIEHUS C MO3ULIMU CTPOECHUS aTOMA, IeHUCTBUS 3JIEKTPUUECKOTO TOKA;

— YMEHHE HU3MEPATH. CUIY OJJIECKTPHUYECKOTO TOKA, 3JIEKTPUYECKOE HAIIPSHKECHHUE,
3JIEKTPUYECKU U 3apsijl, 3JIeKTPUUECKOE CONPOTUBIIEHHUE;

— BJAJACHHUE OHKCIIEPUMEHTAIBHBIMU METOJAMH HCCJEIOBAHUS 3aBUCHUMOCTH. CHJIbI
TOKa Ha Yy4yacTKe LeOH OT JJIEKTPHUYECKOT0  HANpsDKEHUsS, JJIEKTPUUYECKOro
COIIPOTHUBJIEHUSI IIPOBOJHHUKA OT €ro JJHWHBI, IUIOIIAJA IIOTIEPEYHOTO CEUYECHUST U
MaTepuana,

— TIOHUMAaHHE CMBbICJIa OCHOBHBIX (U3MYECKHUX 3aKOHOB M YMEHHE MPUMEHSITh UX
Ha MPaKTHUKE: 3aKOH COXPAaHEHHUS 3JIEKTPUUYECKOro 3apsifa, 3akoH OmMa sl yyacTKa LeIH,
3akoH J[xxoyns—IJlenua;

— NOHUMAaHUWE TPUHIMIIA JEHCTBUS 3JIEKTPOCKOMA, AJIEKTPOMETPA, rajibBAHHUYECKOTO
JJIeMEHTa, aKKyMyJsTopa, (oHapuKa, peocTaTa, KOHAEHCATOPa, JaMMbl HaKaTUBAHUS U
crioco00B obecrieueHUst 6e30MaCHOCTH MPU UX UCIOJIb30BAaHUH;

— BIIQJICHHE CM0co0aMU BBITIOJTHEHUS PAcUeTOB JJsI HAXO0XJACHHUS. CHIBI TOKa,
HAaIIpsKEHUSI, CONPOTUBIIEHUS] NPU MApaUIeIbHOM M TI0CIEA0BAaTEIbHOM COCAUHEHUH
NPOBOAHUKOB, YyIEIbHOIO COONPOTHUBICHUS TIPOBOJHHMKA, pPabOTBI M  MOIIHOCTH
JEKTPUYECKOTO TOKA, KOJHMYECTBA TEIJIOTHI, BBIACISIEMOTO IPOBOJHUKOM C TOKOM,
€MKOCTH KOHJEHCaTopa, paboThl »JIEKTPUUECKOTO TOJsI KOHJEHCATOpa, JHEPrUU
KOHJIEHCATOpa,

— yMEHHE HCII0JIb30BaTh MOJyYeHHBIC 3HAHUS B ITOBCEIHEBHON KU3HU (IKOJIOTHS,
OBIT, OXpaHa OKPY’KAIOIICH Cpeabl, TeXHUKA 0€30ITaCHOCTH).

OnektpoMarHuTHble siBneHus (5 1)

OneIT Opctena. MarautHoe moje. MarHUTHOE T10Jie IPSIMOTO TOKa. MarHuTHoe
mojie KaTyIIKH ¢ TOKOM. IlocTrosiHHbIE MarHUThl. MarHuTHOE TI0Ji€ TTOCTOSTHHBIX
MarHuToB. MarauTHoe nosie 3eMyid. B3aumopeiictBue MarHUTOB. J[eficCTBHE MarHUTHOTO
M0JIs1 Ha IPOBOJHUK C TOKOM. DJIEKTPUUECKUN IBUTATEIIb.

®POHTAJIbHBIE JIABOPATOPHBIE PABOThHI
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9. COopka »aekTpoMarHUTa W wUcnblTanue ero gedicteus. 10. H3ydeHwme
IEKTPUUECKOTO JIBUTATENSI TOCTOSTHHOTO TOKA
(ma momenmn).

IMpeqMeTHBIMU pe3yJabTaTaAMU 00YUEHUS 10 JAHHOUW TeMe SIBIISTFOTCS:

— TIOHMMaHHUE U CHOCOOHOCTH OOBSICHATH (U3UYECKUE SIBIICHUS. HaAMarHU4YeHHOCTh
JKeJjie3a U CTalu, B3aMMOJICCTBHE MAarHUTOB, B3aUMOJEUCTBHUE MPOBOJHUKA C TOKOM H
MarHUTHOM CTPEJIKH, IEUCTBHE MATHUTHOTO I10JIsI Ha IIPOBOJJTHUK C TOKOM;

— BJAQJEHHUE  OKCIEPUMEHTAILHBIMHM  METOJAMH  HCCIIEIOBAHUSI 3aBHUCHUMOCTH
MarHUTHOTO JAEUCTBUSA KaTYIIKH OT CHJIbI TOKA B LIEIIH;

— YMEHHE HCIIO0Jb30BaTh IIOJIYYCHHbBIC 3HAHUS B IMOBCCJHEBHOM JKWU3HU (IKOJIOTHS,
OBIT, OXpaHa OKPYXArOIIeH Cpeabl, TeXHUKa 0€301TaCHOCTH).

CaeroBbie sBiieHus (13 u)

HUctounuku cBera. llpsMoimHeiHOe  pacpocTpaHeHHEe cBeTa. Buammoe
IBHKeHHE cBeTwJ. OTpaxxeHHe cBeTa. 3aKoH oTpaxkeHHs cBera. I[liockoe 3epkalio.
IIpenomnenue cBera. 3akoH IpesomieHus cBeta. JIMH3bI. DOKYCHOE pacCTOSIHUE JTUH3HI.
Omruyeckass cwia JTUH3BL M300paxeHus, naBaeMble JTUH30W. [71a3 Kak OITHYECKas
cuctemMa. OOnTUYdeckre MpUOOpPHI.

OPOHTAJIbHA S JIABOPATOPHAT PAVOTA
11. Ilomy4yeHue n300pakeHUS IIPU ITOMOIHU JIMH3BI.

IpeaMeTHBIMHU pe3yabTaTaMM 0O0YYCHHUSI 110 TAHHOM TEME SIBJISTIOTCS .

— MOHUMAaHWE M CIIOCOOHOCTh OOBSICHATH (HU3UUECKHE SIBICHUS. IIPSIMOJIUHEHOE
pacrpocTpaHeHHe CBeTa, 00pa3oBaHUE TEHU U ITOJYTEHH, OTPaXKEHHE U IIPEIOMIIEHHUE CBETA,;

— yMeHHE H3MepSATh (OKYCHOE pacCTOSTHHE COOMPAFOIIEH JTUH3bI, ONTUYECKYHO CHITY
JIUH3BI,

— BIIaJICHHE  HKCOEPUMEHTAIbHBIMU  METOAAMH  WCCIeIOBAaHUSI 3aBUCHMOCTH:
U300pKEHHUST OT PACIIONONKEHUS JAMIIbl Ha Pa3JIUYHBIX PACCTOSIHUSAX OT JIMH3BI, yTja
OTpa)KeHHUsI OT yTJla IaJleHUs CBETa Ha 3ePKalio;

— TIOHMUMaHHE CMBICIIa OCHOBHBIX (U3WUYECKHX 3aKOHOB W yMEHHE IPUMEHSITh UX Ha
NpaKTHKe: 3aKOH OTPAXKEHHUSI CBETA,

3aKOH IMPEJIOMJICHUS CBETA, 3aKOH MPSMOJMHEHHOr0 pacpoCTPaHEHUS CBETA;

— pa3nuyath (OKycC JMH3bI, MHHUMBII (okyc M (OKYCHOE paccTOSIHHE JIMH3HI,
ONTUYECKYIO CHIIY JIMH3BI U ONTHYECKYIO OCh JIMH3bI, COOMPAIOIIYIO U PACCENBAIOILYIO
JTUH3BI, U300paKeHUsI, JaBaeMbIe COOMPAIOIIEH U pacCeUBaAOIIEH TUH30U,

— YMEHHE HCITOJb30BaTh IMOJYYeHHbIC 3HAHHUS B MOBCEAHEBHOM XH3HU (IKOJIOTHSI,
OBIT, OXpaHa OKPYKAIOIIEH cpe/ibl).

8 ki1acc

KoymmdaecTBO acos:
- 32 yueOHsIif ron 105
- B Henemo 3

DOpMBI KOHTPOJIS:

3ager - 5

TectupoBanuii - 5
KonrtponbHbix pador - 7
JlaGopaTtopubix pador - 11

HJIaHI/IPOBaHP[e COCTABJICHO HA OCHOBC:
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®enepallbHOTO TOCYIaPCTBEHHOT0 00pa30BaTeNIbHOTO CTaHJapTa OCHOBHOTO O0IIIEro
obpa3zoBanus Broporo nokosienus (OI'OC: ocHoBHOE 061Iee oopazoanue// PI'OC. M.:
[Tpoceemenue, 2010.)
[TpumepHOif OCHOBHOM 0Opa3zoBaTeabrHOM porpammoit. dusnka. 7-9 kiaccel : pabouas
nporpamma K iuau YMK A. B. Ileprimkuna, E. M. ['yTHEK : yueOHO-MeTOIMYECKOE TOcOOHe
H. B. ®unonosuy, E. M. I'yrauk. M. : [Ipoda, 2017.

VYueonoro miana MBOY «lIllkona Ne 120» MockoBckoro paitona ropoaa Kazanu

O6pazosarenpHOM porpaMmbl PI'OC OO0 MBOY «IlIkona Ne 120» MockoBckoro paiioHa
ropoja

VYuebnuk: A. B. Ilepbimkun «@usuka» s 8 kinacca, 2018 rog.

TemaTnueckuii mjaaH.

CoJiepKaHue TEMBI KonnyectBo yacoB
TenoBble ABJICHUSA 35
JJleKTpHYeCKHe SBJICHUSA 37
DJIEKTPOMArHUTHBIE SIBJICHUSI 11
CaeToBble fIBJICHHS 15
IloBTOpeHue, 3aIMTA NPOEKTOB. 7
Hroro 105

OOmas XapaKTepuCTUKa y4eOHOI0 IpeiMeTa

[IxonpHBIN Kypc QU3MKKM — CHCTEMOOOpa3yIOUINI I €CTeCTBEHHOHAYUYHBIX
MPEAMETOB, MOCKOJIbKY (pU3UUECKHE 3aKOHBI, JeKaIUe B OCHOBE MUPO3AaHUS, SIBISIIOTCS
OCHOBOM coJiepKaHUSI KypCOB XMMHHM, OMOIOTHM, reorpapuu U acTpoHoMuu. Du3nka
BOOPY’KaeT UIKOJbHHUKOB HAay4YHBIM METOJAOM IIO3HAHMS, II03BOJISIIOLINUM II0Iy4aTh
00BbEKTUBHBIE 3HAHUSI 00 OKpY’KarolleM MHUDE.

B 8 kinacce mpoucxoauT 3HAKOMCTBO ¢ QU3UYECKUMM SIBICHUSIMH, METOJIOM Hay4YHOTO
Mo3HaHUsA, QOpMHUPOBAHHE OCHOBHBIX (U3UUYECKUX IOHSITHUM, IpUOOpeTeHHE YMEHUM
U3MEPSATh (U3UUYECKHE BEJIUYWHBI, IIPOBOJUTH JIA0OPATOPHBIM  HKCHEPUMEHT MO
3agaHHOM cxeme. B 9 kijacce HaumHaeTcs M3y4YeHHWE OCHOBHBIX (OH3HMUYECKUX 3aKOHOB,
nabopaTopHble paboThl CTaHOBSTCS 0oJiee CIO0KHBIMH, HIKOJIbHUKH y4YaTcsl MIaHUPOBATH
HKCHEPUMEHT CaMOCTOSATENIHHO.

Hean n3yyenust pU3MUKU B OCHOBHOM IIKOJIE CIEAYIOIIIHE!

YCBOEHME YYAIITUMHCSI CMbICJIa OCHOBHBIX MOHSITUN U 3aKOHOB (PU3UKHU, B3aMOCBSI3U
MEXAYy HUMH,

(GopMuUpoBaHHE CHUCTEMbl HAay4YHBIX 3HaHHHW O MpUpoae, ee (yHIaMEHTaIbHBIX
3aKOHAaX JJIsS TOCTPOCHUSI MPEeACTaBIeHUS 0 QU3UUecKo KapTUHE MUPA,;

CHUCTeMaTHU3allisl 3HaHUW O MHOroo0pasvu O0O0BEKTOB U SIBIEHUM MPUPOABI, O
3aKOHOMEPHOCTSAX IIPOLIECCOB M O 3aKoHax (HU3UKM JUIsi OCO3HAHUS BO3MOXKHOCTH
Pa3yMHOTr0 MCIIOJIb30BaHUSI JOCTHXKEHU M HayKHU B JaIbHENUIIIEM Pa3BUTUU [IUBUIIN3ALINH;
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GopMupoBaHHe yOeKACHHOCTH B TI03HABAEMOCTH OKPY KAIOIIIETO MUpa U
JIOCTOBEPHOCTH HAYUYHBIX METO/IOB €I0 U3y UYCHHUS,

OpraHu3aus 3KOJOTUYECKOT0 MBIIIICHNS! M LIEHHOCTHOTO OTHOIIEHHS K IPUPO/IE;

pa3BUTHE II03HABATEIbHBIX HWHTEPECOB M TBOPUECKUX CITIOCOOHOCTEM ydJaliuxcs, a
Tak)Xe HWHTEepeca K PpACcHIMPeHUIO0 W yIIIyOleHWI0 (QU3MYeCKMX 3HAaHUM © BbIOOpa
GU3UKH KaK OPOPUIBHOTO IIPEAMETA.

JocTmxenue meneil 00ecriednBaeTCsl peIIeHNEM CIIeIyOIINX 3a1ay:

3HAKOMCTBO YYaIlHUXCS C METOAOM HAayYHOT0 MO3HAHUS WU METOAaMH MCCIICIOBAHUS
00BEKTOB U SIBJICHUH ITPUPOIHI,

npuobpeTeHue YYaIuMHucs 3HaHUHI 0 MEXaHHUYECKUX, TETJIOBBIX,
3JIEKTPOMarHUTHBIX u KBaHTOBBIX SIBIICHUSIX, Qu3uUeckux  BEIHMYHMHAX,
XapaKkTePU3YIOIIUX ITH SIBICHUS,

GopMupoBaHHME Yy ydamIMXcs YMEHHN Ha0MIONaTh NPUPOJHBIC SBICHUS U
BBITIOJIHATH  OTIBITHI, J1a00paTOpHBIE pPadOTBI M 3KCHEPUMEHTAJIbHBIC HCCIEIOBAHUS C
WCII0JIb30BAaHMEM M3MEPUTEIbHBIX ITPUOOPOB, IIUPOKO IMPUMEHSEMBIX B IPAaKTUYECKOM
KHU3HU,

OBJIaJICHUE YYallUMHUCA TaKUMHM OOIICHAYYHBIMU IIOHSITHUSIMH, KaK IIPUPOIHOE
SIBIICHWE, SMITUPUYECKH YCTAaHOBIECHHBIM (akT, mpobiiema, THUIIOTE3a, TEOPETHUECCKUI
BBIBOJI, PE3YJbTAT AKCIIEPUMEHTAIBHON MPOBEPKHU; = IIOHHUMAaHHE YYaIITUMHCS OTINYHN
HAy4YHBIX JaHHBIX OT HEOPOBEPEHHOW WHOPOPMAIIUM, L[EHHOCTH HAYKH  JUIsS
YIOBJIETBOPEHUSI OBITOBBIX, IPOM3BOACTBEHHBIX M KYJBTYPHBIX IMOTPEOHOCTEH YeI0BEKa.

MecTto IIpeaMcETa B y‘l€6HOM I1J1aHC

B ocHoBHOM mikone ¢u3mka u3ydaercss ¢ /7 mo 9 kiyacc. Y4eOHBIM muiaH
coctaBisieT 210 y4deOHBIX 9acoB, B ToM guciie B 7, 8, 9 kmaccax mo 70 y4eOHBIX 9acoB u3
pacyera 2 y4eOHBIX 4aca B HEJETIO.

B coorBercTBMM ¢ y4eOHBIM TUUIAaHOM KYpCy (H3HMKM TIpeqIIecTBYeT KypC
«OxpyX)almMUil MHP», BKIOYAIOIMUA HEKOTOpble 3HAHUS M3 o0sacTH (QU3MKUA U
actpoHOMHMH. B 5—6 xkmaccax BO3MOXHO TIperiofaBaHme Kypca «Bsemenue B
€CTeCTBEHHO-Hay4HbIe MpeamMeThl. EcTecTBO3HaHME», KOTOPBIM MOKHO paccMaTpUBaTh KakK
MpOTIeeBTUKY Kypca pu3uku. B cBoro odepensb, coaepkaHue Kypca (U3UKHM OCHOBHOM
LIKOJIBI, SBISISICH 0a30BBIM 3BEHOM B CHUCTEME HENPEPBIBHOI'O €CTECTBEHHO-HAYy4YHOTO
0o0pa3oBaHUs, CIYXMUT OCHOBOM Uil TIIOCJIENYIOIeH YypOBHEBOM U TMPOoQHUIBLHON
nuddepeHITUATINH.

Pe3ynbrarel ocBoeHUS Kypca

JIM4HOCTHBIMH pe3yJbTaTaMM 00y4deHUsI (U3HUKEe B OCHOBHOM IIIKOJIE SIBJISIFOTCS:

chOpMHPOBAHHOCTh I103HAaBaTEIbHBIX WHTEPECOB Ha OCHOBE  pa3BUTHUS
WHTEJJIEKTYaJIbHBIX U TBOPYECKHUX CIOCOOHOCTEH yUaliuxcs,

y0eXIeHHOCTh B BO3MOXXHOCTH IMO3HAaHHUS IIPUPOJbI, B HEOOXOAMMOCTH pPa3yMHOI0
WCIIONb30BaHUSL JIOCTUXKEHUM HAyKd M TEXHOJOTMM sl JaJlbHEHMIIero pa3BUTHS
YeJI0BEeYeCKOro o0IIecTBa, YBaKEHHE K TBOPLIAM HAYKU U TEXHUKH, OTHOIIIEHUE K pU3UKH
KaK 2JIEMEHTY 00I11e4eI0BEUeCKON KYIbTY B,

CaMOCTOSITEIbHOCTh B IIPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUH,

TOTOBHOCTh K BBIOOPY KMU3HEHHOTO ITYTH B COOTBETCTBHUH C COOCTBEHHBIMH
WHTEPECaMH U BO3MOKHOCTSIMHU,

= MOTHBALUs 00pa30BaTEeNbHOMN AESATENIHbHOCTH HIKOJbHHUKOB Ha OCHOBE JUYHOCTHO-

OPUEHTHUPOBAHHOI0 MOAX0/a,;
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= (QopMUpOBaHHE IIEHHOCTHBIX OTHOIICHHW IPYT K APYTY, YUIUTEIIO, aBTOpaM
OTKPBITUI U N300peTeHU M, pe3yIbTaTaM 00ydeHUsI.

MeTanpeIMeTHBIMHU pe3yJabTaTaMu 00y4YeHUST QU3UKEe B OCHOBHOM IIIKOJIE SIBISTFOTCSI:

OBJIAJICHUEC  HAaBBIKAMHM  CAMOCTOSITEIBHOTO  HPUOOPETCHUsI HOBBIX  3HAHHH,
OpraHMW3aluu  y4eOHOW  JAeSTeTbHOCTH,  IIOCTAaHOBKM  IIeJIeld,  TUUIAHUPOBaHUS,
CAMOKOHTPOJISI M OILCHKH pe3yJbTaTOB CBOCH JCSTEIBHOCTH, YMEHUSIMH IIPEIBUICTD
BO3MOXHBIC Pe3yIbTAThI CBOUX JICHCTBUIA;

MOHUMAHHUE Pa3IMYUil  MEXKIY MCXOAHBIMM (akTaMu W THUIOTE3aMH Uil HUX
OOBSICHECHUSI, TEOPECTHYECKUMH MOJCISIMA W pealbHBIMA O0BEKTaMHU, OBJAJICHUE
YHUBEPCUTBHBIMH y4YeOHBIMH JCHCTBUSIMH Ha IIPUMEpax THIIOTE3 Uit O0BSICHEHUS
U3BECTHBIX (DAKTOB M  SKCIEPUMEHTAJIbHOW IIPOBEPKU  BBIABUTAEMBIX T'HIIOTE3,
pa3paboTKU TEOPETHUECKUX MOJENICH IPOIIECCOB WIIH SIBIICHUMH;

GopMupoBaHWE  yYMEHHH  BOCIIPUHUMATh,  IlepepadaThiBaTh W TIPEIBSBISTH
UHQOpPMAITUIO B CJIOBECHOUM, O0O0pa3HOW, CHUMBOJHMYECKOW (¢opMax, aHAIU3UPOBATH H
riepepabaThIiBaTh ITOJyUYeHHYIO HMHPOPMAITHIO B COOTBETCTBHUM C ITOCTABJICHHBIMH 3a/la4aMH,
BBIZICJISITh OCHOBHOE COJIEp’)KaHWE HPOYHTAHHOTO TEKCTa, HAXOAWTh B HEM OTBETHI Ha
TOCTaBJICHHBIE BOITPOCHI M U3J1araTh €To;

MPUOOPETEHUE OITbITAa CAMOCTOSITEILHOTO MOKMCKA, aHAIN3a U 0T00pa MHPOPMALITHH C
HCII0JIb30BaHUEM PA3JTUYHBIX HICTOYHUKOB YU HOBBIX HH()OPMAITMOHHBIX TEXHOJIOTUH IS
peIIeHUsI TI03HABATEJIbHBIX 33]1a4;

pa3BUTHE MOHOJOTHYECKOM ¢ JUAJOTHYECKOW pedYr, YMEHHUsS BBIPAXKATh CBOMU
MBICJIM W CITOCOOHOCTH BBICIYIIMBATh COOCCEHWKA, MOHUMATh €r0 TOYKY 3pCHHS,
MPU3HABATh IIPABO JPYTrOro YeJ0BeKa Ha HHOC MHCHHE;

OCBOCHHE ITPUEMOB JICHCTBUI B HECTAHIAPTHBIX CUTYAIIUSIX, OBJIQICHHUE
IBPUCTHUECCKUMHU METOJIAMU PEIIICHUS TIPO0IIEM;

GopMupoBaHUE YMEHHI padoTaTh B IPYIIIE C BHIITOJHEHUEM PAa3IUYHbBIX COLIMATbHBIX
poJieH, TIPeNCTaBIsATh U OTCTAaUBaTh CBOM B3TJISABI M yO€XKICHHUSI, BECTH JUCKY CCHIO.

IlpenveTHble pe3yabTaTbl 00ydeHHUsT (QHU3MKE B OCHOBHOWM IIIKOJIE MPEACTABICHBI B
COJICP’)KaHUHU Kypca Mo TeMaM.

Coneprianrie Kypea (TeMaTM9ecKOe TTTAHUPOBAHKC)

8 xmacc (105 4, 3 4 B Hezenmo)

TeroBbie siBneHust (23 4)

TennoBoe nBukeHue. TenmoBoe paBHoBecue. Temrieparypa. BHyTpeHHss
sHeprusi. Pabora wu  Ttemmonepenadya.  TemmompoBomHocTh.  KoHBekIius.
N3nyuenune. KonuyecTBO TemJIOTHI. Y AedabHas TEIJI0EMKOCTh. PacdeT koin4decTBa
TeIVIOTHI TIPU TeIuIooOMeHe. 3aKOH COXpPaHEHUsS W TIPeBpallleHUs] JYHEPTUU B
MEXaHUYECKMX UM  TEIJIOBBIX mOporeccax. IlmaBneHue W oTBepAcBaHUE
KPUCTAJUIMYECKUX  TeJl. YJAelbHas Terwiora IuaBieHus. HMcmapenue wu
KOHJICHCAI M. Kunenue. BnaxaoCcTh BO31yXa. VY nenpHast TEIUIOTa
mapoodpa3zoBaHusi. O0bsICHEHHE WM3MEHEHUSI arperaTHOTO COCTOSIHUSI BEIIeCTBa Ha
OCHOBE MOJIEKYJIIPHO-KMHETHYECKHUX TIpeAcTaBieHUM. [IpeobpaszoBanme sHEPTUHA B
TEeTJIOBBIX MallWMHaxX. JlBuratenb BHYTpeHHero cropanus. [lapoBas TypOuHa.
KIIJI TerioBoro aBUTaTessi. JKOJIOTHYECKHE TIPOOIEMBI MUCITOIBb30BAHUSI TETIIIOBBIX
MaIluH.

®POHTAJIGHBIE JIABOPATOPHBIE PABOTBI

1. CpaBHeHME KOJTMYECTB TEIJIOTHI IIPU CMEIIIMBAHUHU BOJBI Pa3HOM TeMIIEpaTyphI.
2. MI3MmepeHue yaeabHON TEII0eMKOCTH TBepAoro tena. 3. Mi3MepeHue BIaXHOCTHU
BO3/yXa.
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IMpenMeTHBIMU pe3yabTaTaAMHU 00yUEHUS IO JAHHOM TeMe SIBIISIFOTCS:

— TIOHUMaHHE U CIIOCOOHOCTh OOBSICHSITHL (HU3UUECKHE SIBICHHS. KOHBEKIIHS,
HU3JIy4YeHHe, TeIUIOMPOBOJHOCTh, W3MEHEHHE BHYTPEHHENW SHEPrUH Tella B pe3ysbTare
TEIUIONEPeIadyy WIIM paboThl BHENIHWUX CHJI, HUCIapeHue (KOHACHCAIMs) W IUIaBIICHUE
(oTBepmeBaHME) BEIIECTBA, OXJIAKIACHHE KUAKOCTH TIPHA UCHAPCHUH, KUTICHHE, BBITTAJICHHE
pOCHI;

— YMEHHE HU3MEPATH. TEMIIEpaTypy, KOJIUYECTBO TEIUIOTHI, YICIbHYIO TEIJI0EMKOCTh
BEILIECTBA, YACIbHYIO TEIJIOTY IUIaBJIEHUS BEIECTBA, BIIAXKHOCTH BO3/1YyXa,

— BJIaJICHHE  OSKCHEPUMEHTAJbHBIMM  METOJAMHM  MCCIEAOBAHUS: 3aBHCHUMOCTH
OTHOCHUTEJIbHOM BJIaXXHOCTH BO3JyXa OT JaBJIEHUsI BOJSHOIO I1apa, COJAEpIKalllerocs B
BO3JyXe IPHU JaHHOU TeMIepaType; IaBJIeHUsI HAaCHILLIEHHOT0 BOASTHOTO Mapa; OnpeaesieHUsI
YZIeJIbHOM TE€MJI0EMKOCTH BEILIECTBA,;

— TIIOHMMaHWe OPUHLMUIIOB  JEHCTBHUS  KOHACHCAI[MOHHOIO W  BOJIOCHOIO
TUTPOMETPOB, ICUXPOMETpPA, JABUTaTeNIsi BHYTPEHHErO0 CropaHusi, HNapoBod TypOWHBI U
criocoboB obecrieyeHUs 6€30ITaCHOCTH IMTPH UX UCIIOIb30BaHUH,

— T[OHMMAaHME CMbICIa 3aKOHAa COXpPaHEHWUsS W IIPEBpALLIEHUs DJHEPruu B
MEXaHUYEeCKMX M TEIUIOBBIX IIpOIeccax M YMEHUE MPUMEHSITh ero Ha IPaKTHUKE;

— OBJQJeHME croco0aMU BBIIOJIHEHUSI PACUETOB JJISI HAaXOXJIEHUsS: YJeJIbHOU
TEIUIOEMKOCTH, KOJHWYECTBAa TEIUIOTHI, HEOOXOAMMOTO [Jis HarpeBaHUs Tejla WU
BBIJIEJISIEMOI0 UM HPU OXJAXJEHWUH, YACIbHOM TEIJIOTHl CrOpaHUsl TOIUIMBA, YAEIbHOM
TeIUIOTHI TUIABJIIEHUS, BJIAXKHOCTH BO3/AYyXa, YAEIbHOM TEIJIOTHI HapooOpa3oBaHUS U
koHeHcanyu, KIT /] TerioBoro nBuraTess,

— YMEHHE HCII0JIb30BaTh IOJYUYCHHbBIC 3HAHHUS B ITOBCEAHEBHOM XHM3HU (dKOJIOTHS,
OBIT, OXpaHa OKPYKAIOIIEH Cpe/ibl).

Onekrpuyeckue sBieHus (29 q)

OnekTpuzauusi Tena. JIBa poma 3ieKTpUYECKHUX 3apsnoB. BsaumoneiicTBue
3apsDKEHHBIX  Tesd.  IIpoBOOHUKM,  AMBJIEKTPUKA U MOJYHPOBOJAHHUKH.
DnexkTpuyeckoe II0je. 3aKOH COXPAaHEHMs JJIEKTPUYECKOro 3apsaa. Jlemumocth
AJEKTPUUECKOr0 3apsifa. OnekTpoH. CTpoeHHe arToMa. JJIEKTPUUYECKHUU TOK.
JlelicTBUE 2JIEKTPUYECKOTO MOJISI Ha JJIEKTpUUYecKHe 3apsaabpl. VICTOYHUKHM TOKa.
OnekTpuyeckas 1enb. Cuiaa Toka. DJIEKTpUUYECKOe HampsKeHHe. DJIEKTPUUECcKoe
conporuBieHue. 3akoH Owma s yyactka 1enu. IlocienoBarenbHoe U
MapajieIbHOe COeAMHEHHE IPOBOJHUKOB. PaboTa M MOIIHOCTH 3JIEKTPUUECKOTO
Toka. 3akoH Jlxoyns—Jlenna. Konaencatop. IlpaBuna Oe3omacHOCTH T™IpH
paboTe ¢ yIeKTponpUbOopaMu.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTbI

4. COopka 3JIEKTpUYECKOM IIeMM M H3MEepeHHe CHJIbI TOKa B €e pa3IMYHbIX

ydacTKax.

5. I3MepeHure HaIIpsKEHUS Ha Pa3IMUHBIX yYacTKaxX 3JIEKTPUUYECKO LIeMmH.

6. PerynupoBaHMe CHITBI TOKA PEOCTATOM.

7. VI3MepeHre cONPOTUBIIEHUSI IIPOBOAHMKA IIPU TTOMOIIY aMIIepMeTpa U BOJIbTMETpA.

8. M3MepeHre MOIITHOCTA U PpabOTHI TOKAa B IJIEKTPHUUYECKOM JIaMmIIe.

IMpeqMeTHBIMU pe3yabTaTaAMU 00yUEHUS MO0 JAHHOM TeMe SIBIISIFOTCS:

— MOHUMAaHWUE U CIIOCOOHOCTH OOBSICHSTH (GU3UUYECCKHE SIBICHUS. JJIEKTPU3AIHUS Te,
HarpeBaHue MPOBOJHHUKOB 3JIEKTPUYECKUM TOKOM, 3JIEKTPUUECKMM TOK B MeTajjax,
AJIEKTPHUYECKHE SIBIIEHUS C TTIO3UITHUH CTPOSHUS aTOMa, IEHCTBUSI SJICKTPUUECKOTO TOKA;

— YMEHUE H3MEPSTh. CHILy OBJEKTPUUECKOTO TOKa, 3JEKTPUYUYECKOE HAIIPSIKEHUE,
ANEKTPUUECKUU 3apsijl, JIEKTPUUECKOE COITPOTUBIICHHE,

— BJIaJICHUE DSKCHEPUMEHTAIbHBIMHU METOJAAMU HCCIEAOBAHUSI 3aBUCUMOCTH. CHIIBI
TOKa HAa Yyd4YacTKe IIeOH OT DJJEKTPHYECKOTO  HAMPSDKCHUS, JJIEKTPUUECKOTO
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CONPOTHUBJIEHUS MPOBOAHMKA OT €ro JUIMHBI, IUIOLIAAW IIOHEPEYHOr0 CEeYeHUs |
MaTepuana,

— NOHUMAaHHWE CMbICIIa OCHOBHBIX ()HM3MYECKUX 3aKOHOB W YMEHHE IPUMEHSTbh UX
Ha MPaKTUKE: 3aKOH COXPAHEHUS 3JIEKTPUYECKOro 3apsija, 3akoH Oma Juisl yyacTKa LeMH,
3akoH Jxoyns—IJleHna;

— TIOHMMaHHWe MPUHIINNA JECHCTBHUS IJIEKTPOCKOMA, AIEKTPOMETPa, TATLBAHHUYECKOTO
JJIEMEHTa, aKKyMyJasiTopa, (oHapHKa, peocTraTa, KOHIEHCATOpa, JaMMbl HaKaIWUBAHUS U
c11oco00B obecrieueHUst 6e30MaCHOCTH IIPH UX UCTIOJIb30BAHUY,

— BIIQJICHHE CM0co0aMU BBIMIOJHEHUS PAcUeTOB JJIsI HAXO0XJACHHUS. CHJIbl TOKa,
HAMPSDKEHUsI, COMMPOTHUBICHUS TPH TapajUuIebHOM UM MOCIEI0BATEILHOM  COCAMHECHUH
MNPOBOAHUKOB, YyJIEJIbHOIO COOPOTHUBICHUS IIPOBOJHHMKA, pPabOThl M  MOIIHOCTH
IMEKTPUUYECKOTO TOKAa, KOJMYECTBA TEMJOTHI, BBIACISIEMOr0 TPOBOJHHUKOM C TOKOM,
€MKOCTH KOHJEHCaTopa, paboThl »JJIEKTPUUECKOTO TMOJIsI KOHJEHCAaTOpa, JHEPrUuu
KOHJIEHCATOPa,;

— YyMEHHE HCII0JIb30BaTh MOJyYeHHbIC 3HAHUS B ITOBCEIHEBHON XU3HU (IKOJIOTHS,
OBIT, OXpaHa OKPYXKAIOIMICH Cpe/bl, TeXHUKA 0€30ITaCHOCTH).

OnexrpomaruutHbie sBieHus (5 4)

OmnbIT OpcTena. MarauTHoe 11oje. MarHuTHoe 110j1e OpsiMoro Toka. MarHuTHoe
mojie KaTymkd ¢ TokoM. IlocTosHHBIE MarHUTBHI. MarHuTHOE MOJie TOCTOSHHBIX
MarHuToB. MarauTHoe moye 3eMiid. B3ammopeiictBue MarHUTOB. JlelicTBHME MarHUTHOTO
M0JI1 HA HPOBOJHUK C TOKOM. DIIEKTPUUECKU N JBUTATEIb.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTbI

9. COopka »iekTpoMarHuTa W wucobiTaHue ero jeiictBus. 10. HM3ydenue

JEKTPUUYECKOTO JBUTATENSI TOCTOSTHHOTO TOKA
(ma Mmomenm).

ITpexMeTHBIMU pe3yabTaTaMu 00yUEHUS 10 JAHHOMN TeMeE SIBJISIIOTCS:

— MNOHHMaHHWEe U CHOCOOHOCTh OOBSICHATH (U3MUECKHE SIBICHWS. HAMarHUYEHHOCTb
JKeJie3a U CTalW, B3aMMOJEHCTBHE MAarHUTOB, B3aUMOJACHCTBHE IIPOBOJHHUKA C TOKOM H
MarHUTHOM CTPEJIKH, IeMCTBUE MATHUTHOTO I10J151 Ha IIPOBOJHUK C TOKOM,;

— BJAJEHHE  OKCIIEPUMEHTAIBHBIMM  METOJAMM  MCCIIEIOBAHMUSI  3aBHCHUMOCTH
MAarHUTHOTIO J€HMCTBUS KaTyIIKH OT CHJIBI TOKA B LIEMH;

— YMEHHE HCIIOJIb30BaTh MOJYyYeHHbIC 3HAHUS B ITOBCEIHEBHON XU3HU (IKOJIOTHS,
OBIT, OXpaHa OKPYIKAIOIIECH Cpebl, TEXHHUKA 0e30MaCHOCTH).

CaeroBble siBienust (13 u)

Hcrouynuku cBera. IlpsimonuHeliHOe  pacmipocTpaHeHHe CBeTa. Buaumoe
IBWOKeHHE cBeTHJ. OTpaxeHHWe cBeTa. 3aKOH OTpakeHHs cBera. I[liockoe 3epkalo.
Ilpenomnenue cBeta. 3akoH mperomiieHUs cBeTa. JIMH3bl. DOKyCHOE paccTOsIHUE JTUH3BIL.
Ontuueckast cuia JUH3BL. M300paxkeHHWs, naBaeMble JHMH30M. ['71a3 Kak omTUYecKas
cuctema. OnTHUYecKHe IPUOOPHI.

®POHTAJIbHA S JIABOPATOPHAS PABOTA
11. IMTony4deHue n300pakeHUST IPU TIOMOIITH JIMH3HI.

IMpenMeTHBIMU pe3yabTaTaAMU 00yUYEHMS 10 JAHHOM TeMe SIBIISIIOTCS:

— TIOHUMaHHE M CIIOCOOHOCTh OOBSICHATH (U3UYECKHE SIBICHUS. MPSAMOJIUHEHHOE
pacTipocTpaHeHHe cBeTa, 00pa3oBaHUE TEHU U TMOIYTEHH, OTPaKeHHE U ITPEJIOMIIEHHE CBETA,

— yMeHHUe H3MepsATh (POKYCHOE pPacCTOSIHHME COOMPAOIIEH JTMH3BI, ONITHYECKYIO CHITY
JUH3BI;

— BJIQJCHUE  HKCOEPUMEHTAJIBHBIMU  METOAAMH  HCCIEIOBaHUSI  3aBUCHMOCTH:
n300pakeHUsI OT PACHOJIOKEHUS JIAMITbl Ha Pa3IMYHBIX PACCTOSIHUSIX OT JIMH3bI, yTIJa
OTpPaXE€HHUsI OT yIJla ITaJIcHUs CBETa Ha 3€pKallo;
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— IIOHUMAaHHUEC CMBICJIa OCHOBHBIX (1)I/ISI/I‘IGCKI/IX 3aKOHOB MW YMCHHC IIPUMCHATL MX Ha
IIPaKTHUKC. 3aKOH OTPAXCHUA CBCTA,

3aKOH MPEIOMJIEHHS CBETa, 3aKOH MPSIMOJIMHEHHOI0 paclIpOCTPaHEHUSI CBETA;

— pasnuyath (GOKyC JHH3BI, MHUMBIH (QOKyC U (OKYCHOE paccTOSHHE JIUH3BI,
ONTHUYECKYIO CHJIY JHMH3BI M OINTHYECKYIO OCh JMH3BI, COOMPAIONIYI0 M PacCeUBAIOIILYIO
JTUH3BI, ©300paKEeHUSI, TaBaeMbIe COOMPAIOIIEH U PaCCEUBAIOIIIEH TUH30M;

— YMEHHE HCIIOJIb30BaTh IOJYYCHHbIC 3HAHHUS B IOBCECAHEBHON XKH3HU (IKOJOTHSI,
OBIT, OXpaHa OKPYIKAFOLIEH CPeIbI).

MarepuanbHO- TEXHHUYECKOEe oOecIieueHne yueOHoro mpoiecca.

YMK «®Pusuka. 8 kiaace»

1. ®usuka. 8 kiacc. Yueobuuk (aBTop A. B. ITepbimkun).

2. ®usuka. Mertoamueckoe rmocobme. 8 xkimacc (aBropel E. M. I'ytHuk, E. B.
Pri6akosa, E. B. [llaponuHa).

3. ®usuka. Tecrol. 8 kmacc (aBropel H. K. Xannanos, T. A. XanHaHoBa).

4. ®usuka. Jlupaktudeckue marepuanbl. 8 kiacc (aBTopel A. E. Mapon, E. A.
MapoHn).

5. ®usuka. CoopHUK BorpocoB U 3ana4d. /—9 kiaccel (aBTo-per A. E. Mapon, C. B.
ITozoiickuii, E. A. Mapon).

6. DIIEKTPOHHOE IIPUIIOKEHHE K YICOHUKY .

CnMcoK HarmsAHBIX I0COOMIT

Tabauubl 00111er0 HA3HAYEHUSA

1. MexnyHnapoaHas cuctema exuuuir (CH).

2. [IpucraBku st 00pa3oBaHUS JCCATUYHBIX KPATHBIX H JIOJIBHBIX CIUHUIL.

3. ®u3nyecKue MOCTOSTHHBIE.

4. llkana 3JIEKTPOMarHUTHBIX BOJIH.

5. IIpaBuna o TeXHUKE 0€30ITaCHOCTH IIpH paboTe B KAOMHETEe QU3UKH.

6. MepbI 6e30MaCHOCTH MPU TTOCTAHOBKE U IIPOBEICHUH J1a00-paTOPHBIX paboT mo
HIEKTPUUYECTBY.

7. TTopsimoK pemieHuUs KOJTMYeCTBEHHBIX 3a]1a4.

TemaTuueckue Ta0IUIbI

1. BpoyHoBckoe nuxenue. Aupdysus.

2. IToBepXHOCTHOE HATSDKEHHUE, KAMWJUISIPHOCTE. 3. MaHoMeTp.
4. Ctpoerue armocdepbl 3eMiIH. 5. ATMOCpepHOE TaBJICHHE.

6. bapomerp-anepona. 7. Buawl nepopmaruii |. 8.

Buner nepopmaruii 1.

9. I'ma3z kak ontudeckast cucrema. 10. OnmTudeckre mpuOopwI.

11. U3mepenue Temmepatypsl. 12. BHYTpeHHSIs SHEpIrus.

13. Tenom3onsiuoHHbie MaTepuaibl. 14, [TnaBneHnue, HcrapeHue,
kurieHue. 15. J/Isurarens BHyTpeHHero cropanusi. 16. JIpurarens
TOCTOSTHHOTO TOKA.

17. TpaexTopusi IBUKECHUS.

18. OrHOCHTENBHOCTD ABMKeHU. 19. BTopoii 3akoH

HperoToHa.

20. PeakTBHOE IBUKEHUE.

21. Kocmuueckuii kopabib «BocTok». 22. PaboTa CHUIIBI.

23. MexaHWYecKue BOJTHEL.
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24. TTpubopbl MArHUTOIIEKTPUUECKOM cucTeMBI. 25. Cxema
TUAPOIIEKTPOCTAHIIUH.

26. Tpanchopmarop.

27. Ilepenaya u pacripeniesieHUe 3IeKTpodHepruu. 28. JJlunamuk. MukpogoH.
29. Mopenu crpoenus atoma. 30. Cxema onpITa

Pezepdhopna.

31. llennas sinepHas peakiiusi. 32. SaepHbIi peakTop.

33. 3Be3/bI.

34. ConmHeuHas cucteMa. 35. 3aTMEHHUS.

36.3emnss — mnmanera ComHewHOM cuctembl. CtpoeHue CosHIA.
37.JlyHa.

38. I'limaneTs! 3eMHOM rpyTIibl. 39. IInaHeThI-TUTaHTHI.
40. Mansle Tesna CoOTHEUHOM CHUCTEMBL.

KommuiekT mopTperoB ijisi KaduHeTa pu3uku (I1arka ¢ IBaaaThbio IOPTPETAMH)

DJIeKTPOHHBIE YueOHbIe H3aAHUS

1. ®usuka. bubnuoreka HarasaHbIX mocobuii. 7—11 knaccsl (mox pepakmueii H. K.
XaHHAHOBA).

2. JlabopatopHbie paboThl 110 Gu3mke. 8 kiaacc (BUpPTyaibHast QU3HUUECKasT
nabopaTopus).

9 kiacc

KonnuecTBo 4acos:
- 32 y4eOHBIi ros 68
- B HeEIo 2

@DOopMBI KOHTPOJIS:
3auer - 4

KoHTposabHbIX paboT - 5
JlaboparopHbIX padoT - 8

IInanupoBaHue cOCTaBJIEHO HA OCHOBeE:

®denepanbHOTo rocy1apcTBEHHOr0 00pa30BaTEILHOTO CTaHJapTa OCHOBHOT'O OOIIETO
oOpa3zoBanus Broporo nokosienus (GI'OC: ocnoBHoe o61iee oOpazosanue// PI'OC. M.:
[Ipocsemenue, 2010.)
[TpumepHOiT ocHOBHOM 00pa3zoBaTenbHON MporpamMmoit. dusnka. 7-9 kiaccsl : padboyas
nporpamma k tuaud Y MK A. B. Ilepbiikuna, E. M. I'yTHHK : yyeOHO-MeToAMUECKOE TocoOne
H. B. ®unonosuy, E. M. I'ytauk. M. : [Ipoda, 2017.

VYue6noro mnana MBOVY «IIkona Ne 120» MockoBckoro paiiona ropoja Kazanu

O6pazoBarenbHoit iporpammbel ®I'OC OO0 MBOY «Illkona Ne 120» MockoBckoro paifona
ropoja

VYueoOnuk: A. B. ITepeimkna «Dusukay 1 9 kiracca, 2019 ro.
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TemaTnueckuii nJjan

ConepxaHue TeMbl KosnnuecTBo yacos

3aKOHBI MEXaHUKH 25
MexaHn4yecKue KoJae0aHusl M 3BYK 12
JIEKTPOMATHUTHBIE KoJIeOaHus U 16
BOJIHBI

CTpoeHnne aToMa U AaTOMHOIO Apa 12
Bceiennas 3
Hroro 68

OO01ast xapaKTepUCTUKA yU4eOHOT0 IIpeIMeTa
IxonpHBIN Kypc (U3UKH — CHCTEMOOOPA3yIOMIUH IS €CTECTBEHHOHAYYHBIX

MPEAMETOB, MOCKOJIbKY (pU3UUECKHE 3aKOHBI, JeKaI[Ue B OCHOBE MUPO3JaHUS, SIBISIOTCS
OCHOBOM coJiepKaHUSA KypCOB XMMHUHM, OMOIOTUM, reorpapuu U actpoHomMuu. Du3nka
BOOpPYXaeT IIKOJbHUKOB HAayYHBIM METOJOM MO3HAHMsI, MO3BOJISIIOIIUM II0Jy4aTh
00BbEKTUBHBIE 3HAHUSI 00 OKpY’KarollleM MHUDE.

B 9 knacce HauMHaeTcs U3y4YeHHE OCHOBHBIX (DHM3MUYECKHX 3aKOHOB, JIaDOpaTOpHBIE
paboThl cTaHOBSTCS 00Jee CIOKHBIMU, HIKOJbHUKH Y4daTcsl MJIAHUPOBATHh 3KCIEPHUMEHT
CaMOCTOSITEIBHO.

Hesn n3yyeHnst pU3UKHA B OCHOBHOM IIKOJIE CIEAYFOIIIHE!

YCBOEHHME YUallIUMHUCS CMBICIa OCHOBHBIX IOHSITHM U 3aKOHOB (U3UKH, B3aHUMOCBSI3U
MEXAy HUMHU,

(GopMupoBaHMEe CHCTeMBl Hay4HBIX 3HaHUW o0 TIpupoje, ee (yHIaMEHTaIbHBIX
3aKOHAaXx JUJIsl OCTPOEHUS MpPeACTaBIeHUS 0 GU3UUECKON KapTUHE MUPA,;

CUCTeMaTHU3allisl 3HAaHUH O MHOroo0pa3um OO0OBEKTOB U SBIEHUM HOPUPOABI, O
3aKOHOMEPHOCTSIX IIPOLIECCOB M O 3aKOHAaX (GU3UKM [UIsI OCO3HAaHHUSI BO3MOXKHOCTH
Pa3yMHOI0 MCIIOJb30BaHUsI JOCTHXKEHU M HayKH B JAJIbHEHUIIIEM Pa3BUTUH [IUBUIIN3ALIUH;

(popmupoBaHHe yOeKIeHHOCTHU B TO3HABAEMOCTH OKPY KAIOIIEro MUpa U
JOCTOBEPHOCTH HAYYHBIX METOJIOB €T0 U3y4YEHHS,

OpraHu3aIMUsl 3KOJOTUYECKOT0 MBIIIJIEHUS U [IEHHOCTHOTO OTHOLIECHUS K TIPUPOJIE;

pa3BUTHE I103HABATEIbHBIX HWHTEPECOB M TBOPUECKUX CIIOCOOHOCTEM ywaliuxcs, a
TaK)Xe HWHTepeca K paclIHUpeHHI0 W yriayOlleHHi0 (U3MYecKHX 3HAaHUM U BBIOOpa
GU3UKM KaK MOpOQUIBHOIO IpeaMETA.

JocTukeHue 1eneld odecneyrnBaeTcsl pellieHUueM CIEAYIOIUX 3a4a4.

3HAaKOMCTBO YYaIllUXCs C METOJOM HAy4HOro IO3HAaHUS U METOJaMH HUCCIEJOBaHUS
00BEKTOB U SIBICHUU TIPUPOABI,

npuobpeTeHue YYaluMHucs 3HaHUU 0 MEXaHUYECKHUX, TEIIOBBIX,
AIEKTPOMATrHUTHBIX u KBAaHTOBBIX SIBJICHUSIX, ¢u3mYecKux  BeIWYMUHAX,
XapaKTepU3YIOUINX 3TH SIBIIEHUS,

GopMmupoBaHMEe y ydalIMXxcsl YMEHHH Ha0loAaTh TMPUPOAHBIE SIBICHUS U
BBITIOJIHATH OMBITHI, Ja0OpaTopHbIEe paboThl W HKCHEPUMEHTAIbHBIE HCCIIEIOBAHUS C
HCTIOJIb30BaHMEM M3MEPUTEIbHBIX MPUOOPOB, IIUPOKO IMPUMEHSEMBIX B IPAKTHUYECKOM
KHU3HU,
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OBJIQICHUE YYallMMHUCA TaKUMM OOLIEHAyYHBIMU MOHSITHUSIMH, KaK IPUPOIHOE
SIBICHWE, SMITUPUYECKU YCTAaHOBJIECHHBIM (akT, mpobiiema, THUIIOTE3a, TEOPETHUECKHUI
BBIBOJl, PE€3yJIbTAaT 3KCIEPUMEHTAJIBHOM NPOBEPKH;, IMOHUMAaHHE YYAIIUMMUCA OTIWNYUU
Hay4YHBIX JaHHBIX OT HEOPOBEPEHHOH WMHOPOpPMAlIMM, LIEHHOCTH HAyKH Ui
YIIOBJIETBOPEHUSI OBITOBBIX, IIPOU3BOJCTBEHHBIX M KYJIbTYPHBIX HNOTPEOHOCTEH YesloBeKa.

Pe3ynbrarel ocBoeHUS Kypca

JIMYHOCTHBIMU pe3yJibTaTaMM 00y4deHUsI pU3HUKe B OCHOBHOM IIIKOJIE SIBJISIFOTCS:
chOpMHPOBAHHOCTH I103HAaBaTEIbHbIX WHTEPECOB Ha OCHOBE pa3BUTUSL
WHTEJJIEKTYaJIbHBIX U TBOPYECKHUX CIOCOOHOCTEH yUallIuXcCs,

yO0eKIEHHOCTh B BO3MOXHOCTHM II03HaHUS IPUPOJbI, B HEOOXOJAUMOCTH Pa3yMHOI'0
WUCIIOJb30BaHUSI JOCTUIKEHUM HAayKHM W TEXHOJOIHMH Ui JaJdbHEUIIEro pa3BUTHS
YeJI0BEYECKOro O0IIeCTBa, YBAKEHHE K TBOPLIAM HAYKHU U TEXHHUKH, OTHOIICHUE K (pU3UKH
KaK 3JIEMEHTY 00II1e4YeI0BEYeCKOM KYIbTYPhI,

CaMOCTOSITEILHOCTD B IIPUOOPETEHUH HOBBIX 3HAHUM U IIPAKTUUYECKUX YMEHUIA;

TOTOBHOCTh K BBIOOPY >KM3HEHHOTO ITyTH B COOTBETCTBHUH C COOCTBEHHBIMH
WHTEepecaMy U BO3MOXKHOCTSIMU,

MOTHBAIHUs 00pa30BaTEIbHOM AEATENbHOCTH IIKOJILHUKOB Ha OCHOBE IMYHOCTHO-
OPUEHTUPOBAHHOI0 OJX0/1a;

(GopMupoBaHUE IIEHHOCTHBIX OTHOILIEHUH APYT K JPYyTy, YUHUTENIIO, aBTOpam
OTKpPBITUI 1 U300peTeHUH, pe3yJibTaTaM 00yYeHHUs.

MeTtanpeiMeTHbIMH pe3yJbTaTaMu 00y4deHUs] (U3UKEe B OCHOBHOM IIIKOJIE SIBIISIFOTCS:

OBJIaJICHHE  HaBBIKAMHM  CAMOCTOSITEIbHOIO  MPHUOOpPETEHUST HOBBIX  3HAHUM,
OpraHu3aluu  y4eOHOM  JIesITeNIbHOCTH, MOCTAaHOBKU  IeJdei, IUIaHMPOBAHUS,
CaMOKOHTpOJISI M OLIEHKM pe3yJbTaTOB CBOEH JESATENIbHOCTH, YMEHUSIMU IIPEIBUIETH
BO3MOXHBbIE Pe3yJIbTaThl CBOUX JIEUCTBUIA;

HOHUMaHWE pa3IMuuil MEXAY MCXOIHBIMM (akTaMM M THUIIOTE3aMH I HX
O0BSICHEHHUSI, TEOPETHUYECKUMH MOJACISAMU U peATbHBIMH O00bEKTaMH, OBIIJICHUE
YHUBEPCAJIbHBIMU yUeOHBIMH JECHCTBUSIMHM Ha IIpAMEpax TUMIOTE3 sl OOBSICHEHUS
U3BECTHBIX (AKTOB M IKCOCPUMEHTAIBHOW MPOBEPKU  BBIABHUTAaEMBIX THUIIOTE3,
pa3paboTKHU TEOPETHYECKUX MOJIEJIEH TIPOIECCOB HIIHM SIBICHUMH;

GopMupoBaHME  YMEHHUH  BOCIIPUHHMATH,  IiepepabaThiBaTh W HOPEAbSBISATH
UHPOPMAITUIO B CJIIOBECHOM, OOpa3HOM, CHMBOJHYECKOM QopMax, aHaIU3UPOBaTh U
nepepabaThIBaTh I1OJyUYEHHYIO MH(POPMAIIUIO B COOTBETCTBHM C MTOCTABICHHBIMH 3a/lauaMH,
BBIJICJISITh OCHOBHOE COJECp’KaHWE IPOUYMTAHHOIO TEKCTa, HAXOJUTh B HEM OTBEThI Ha
MOCTaBJIEHHBIE BOIPOCHI U U3J1araTh €ro;

OpHUOOpeTEeHHUE OITBITa CAMOCTOSITEILHOTO TIOMCKA, aHAIM3a U 0T00pa MHYOPMAIIUH C
HCTIOIH30BaHHUEM PA3TUYHBIX UICTOYHHUKOB YU HOBBIX MHPOPMAITMOHHBIX TEXHOJIOTUMN NS
pelleHMs TI03HaBaTeIbHBIX 33/1a4;

pa3BUTHE MOHOJIOTMYECKOM M JHUAJOTUYECKOM pe4YM, YMEHHsS BBIPaXaTb CBOHU
MBICIIM M CHOCOOHOCTH BBICIYLINBaTh coOeceJHHUKA, IMOHUMATh €ro TOYKY 3peHUS,
MIPHU3HABaTh IIPaBO JAPYroro 4eja0oBeKa HAa NHOE MHEHUE;

OCBOEHHE TIPUEMOB JIECTBUIM B HECTAHJAPTHBIX CUTYaIUSIX, OBJIa/IcHHE
BPUCTUYECKUMH METOJAMH PEILIEHUs TPo0IieM;

(GopmMupoBaHUe YMEHUN paboTaTh B IpyIINe ¢ BHIMOJHEHUEM Pa3IUUYHBIX COI[HMAIbHBIX
poJIeH, TIPeICTaBISATh M OTCTAaUBaTh CBOM B3TJISABI M yO€XKAEHUSI, BECTH JUCKY CCHIO.

IMpenmeTHble pe3yabTaThl 00yuyeHHsI (U3MKE B OCHOBHOM IIIKOJIE IIPEICTABIIEHBI B
COJIEpKaHUU Kypca 10 TEMaM.
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Congprxanyie Kypea (TeMaTHieckoe TTTAaHHPOBAHKE)

9 kmacc (70 4, 2 4 B HezEMO)
3aKOHbBI B3aMMOJICUCTBHS M ABHKCHUS Tl (25 )

Marepuanbaas touka. Cucrema orcuera. Ilepemerenue. CKOpOCTb
OPSMOJMHEMHOTO0 PaBHOMEPHOIo JBUXKeHUs. [IpsiMmonrHeliHOe pPaBHOYCKOPEHHOE
JIBUKCHWE. MTHOBEHHAsI CKOPOCTh, YCKOpEHHUE, TiepeMmerieHue. | paduku 3aBUCHMOCTH
KMHEMAaTHUYEeCKUX BEJIUYUH OT BPEMEHH IIPH PAaBHOMEPHOM H PaBHOYCKOPEHHOM
ABUKCHUUN. OTHOCHUTEILHOCTh MEXAHHUYECKOTO ABUKCHUS. FGOHGHTpI/I‘{eCKaH 51
reJIMOLIeHTpUYeckas cucteMbl Mupa. MHeprinanbHasi cucteMa oTcuera. 3akoHbl HproToOHA.
CBobonHoe magenue. HeBecoMocTh. 3aKOH BCEMHUPHOTO TIroTeHHs . [MICKyCcCTBeHHBIE

CILyTHUKH 3eMJIH. MITYJIbC. 3aKOH COXPaHEHHS UMITYJIbca. PeakTUBHOE IBUIKEHUE.
y 3 in y 3 y. P

®POHTAJIBHBIE JIABOPATOPHBIE PABOTbI

1. UccnenoBanune paBHOYCKOPEHHOI'O JBM)KEHUSI 0e3 Ha4aJlbHOM CKOPOCTH.
2. MI3mepeHmre yCKOPEHHSI CBOOOIHOTO TTaIeHHS.

IMpeqMeTHBIMU pe3yabTaTaAMHU 00yUEHUS M0 JAHHOM TeMe SIBIISIFOTCS:

— TIOHUMaHHE ¢ CIIOCOOHOCTH OITMCHIBATH W OOBSACHITH (PU3MUYECKHE SIBICHUS:
MOCTyMaTeIbHOEe ABMIKEHHE, CMEHa JHS M HOYM Ha 3emiie, CBOOOJHOE MAaJeHHE Te,
HEBECOMOCTh, IBHIKEHHUE MO0 OKPY>KHOCTH C TIOCTOSIHHOM 110 MOAYJIIO CKOPOCTHIO;

— 3HAHWE M CIIOCOOHOCTH JaBaTh OIIpeAeacHUs/onrcaHust QU3UICCKUX ITOHSTHIA!
OTHOCHUTEJIBHOCTh JBUXKEHUSI, T€OLICHTPUYECKAsT M TeIUOLICHTPUYECKAss CHUCTEMbl MHPA,
[mepBast kocMmmYeckas CKOPOCTH|, peaKTHBHOE ABHIKEHHE, (GU3MUYECKHUX MOJEIICH:
MaTepUaIbHAsl TOYKa, CHCTEMa OTCYETa; (GH3UYCCKUX

1 B kBagpaTHBIE cCKOOKH 3aKIIFOUECH MaTepHaI, He SBISIOLIHIACS 0053aTeIbHBIM IS

U3YyYECHUS.
BEJIMYMH. TIIEPEMEILEHUE, CKOPOCTh PaBHOMEPHOIO IIPAMOJUHEUMHOTO JBUKEHUS,
MT'HOBEHHAsI CKOPOCTh U YCKOPEHUE IIPH PABHO-YCKOPEHHOM IIPSIMOJIMHEMHOM JBUKEHUH,
CKOPOCTb U LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE IIPU PAaBHOMEPHOM [BHUXXEHHUM TeJa I10
OKPYXHOCTH, UMITYJIbC;

— NOHHWMAaHME CMBbICIa OCHOBHBIX (U3MUYECKHUX 3aKOHOB: 3a-KOHBI HpIOTOHA, 3aKOH
BCEMHUPHOI'O TSTOTEHHWs, 3aKOH COXPAaHEHHWs HUMITYJIbCa, 3aKOH COXPAaHEHHUs HHEPIUU U
YMEHHE MIPUMEHSTh UX Ha IPAKTUKE;

— YMEHHE IIPUBOJUTH IIPUMEPBI TEXHUYECKUX YCTPOMCTB M XHBBIX OPraHU3MOB, B
OCHOBE IIEPEMEIIEHUs KOTOPBIX JIEXKUT IIPUHLMUII PEAKTUBHOIO NBUXKCHUS; 3HAHUE U
yMeHHUE 00bSICHATh YCTPOMCTBO U IeMCTBUE KOCMUYECKHUX PaKeT-HOCUTEIIEH;

— YMEHHE M3MEpPSITh. MIHOBEHHYKO CKOPOCTb M YCKOPEHHE IIPU PaBHOYCKOPEHHOM
OPAMOJIMHENHOM JABWKEHUH, LEHTPOCTPEMHUTEIBHOE YCKOpPEHHE IPU PaBHOMEPHOM
JBUKEHUU I10 OKPYKHOCTH,

— YMEHHE HCIOJIb30BaTh MOJYyYCHHBIC 3HAHUS B MOBCETHEBHOM )KHU3HHU (OBIT,
DKOJIOTHSI, OXpaHa OKPYKAIOIIEH CPE/Ib).

Mexanuyeckue KoneOaHus 1 BOJHBI. 3BYK (12 1)

KonebarensHoe nBmxenue. Konebanus rpysa Ha npyxxuHe. CBoOOIHBIE
konebanus. KonebarenpHast cucreMa. MasiTHUK. AMIUIATY/a, MEPHUOJ, YacTOTa
konebanui. [["apmoHmueckue konebanwusi]. [IpeBpaieHue sHEPrun NPy KoyiedbaTeIbHOM
JIBMIKEHUH. 3aTyxaroliue kosuebaHusi. BeiHyxkaeHHBIe KonebaHus. Pe3oHaHc.
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PactipocTpanenme konebanuii B yrpyrux cpenax. [lomepedrbpie ¥ Mpo0IbHBIE BOJHBI.
JHa BosHBI. CBSI3b JUIMHBI BOJIHBI CO CKOPOCTBHIO €€ PacIipoOCTPaHEHUS U TEPUOIOM
(gactoToit). 3ByKkoBbI¢ BOIHBI. CKOPOCTH 3ByKa. BbIcoTa, TeMOp M IPOMKOCTH 3ByKa. IX0.
3ByKOBO# pe3oHaHc. [THTepdepeHIvs 3By Ka].

®POHTAJIBHA S JIABOPATOPHAST PABOTA

3. UccaenoBanue 3aBUCUMOCTH TIEPHOJA M YaCTOTHI CBOOOJHBIX KoJeOaHHUH
MasiTHHKA OT JUIMHBI €70 HUTH.

IMpenMeTHBIMH pe3yJabTaTaMU 00y YECHUS 110 JAHHOMW TeMe SIBJISTIOTCS .

— IIOHMMAaHHUEC U CHOCO6HOCTB OITUChIBATh M O6’bHCHHTB (I)I/I?:I/I‘-IeCKI/Ie SABJICHU .
KOoJeOaHUsT MaTeMaTHYEeCKOT0 M NPYXXHMHHOTO MAasTHHKOB, pe30HAHC (B TOM dHCIE
3BYKOBO# ), MEXaHHYECKHE BOJHBI, JJIMHA BOJHBI, OTPAXKEHUE 3BYKa, 3X0;

— 3HAaHWEC W CHOCOOHOCTH JaBaTh ONpelesieHUsT (GHU3UYSCKUX ITOHSITHI: CBOOOIHBIC
Koje0aHUsd, KoJiebaTenbHas cuUcCTEMA, MasiITHHUK, 3aTyXaroIiune KOJIeOaH U4,
BBIHYXJCHHBIC KOJeOaHWsI, 3BYK M YCJIOBHSI €ro paclpoOCTPaHEHUS; (U3UUYECKUX
BeJIMYMUH. AaMIUIMTYJa, M[epuoj M YacToTa KojebaHUI, CcoOOCTBEHHas 4acTo-Ta
K0JIeOATeILHOM CHCTEMBI, BBICOTa, [TeMOp], TPOMKOCTH 3BYKa, CKOPOCTh 3BYKa;
GU3UYeCKUX MoJelieii: [rapMOHUYECKHE KOJIeOaH |, MATEMaTHUYeCKUIT MasiTHHUK;

— BIIaJICHHUE SKCHEPHUMEHTAIbHBIMHM METOJaMU HMCCIICIOBAHUS 3aBUCHMOCTH IIEPHOA
N 9aCTOThbI KOJIC6aHI/If/'I MasiTHHUKA OT JJIMHBI €0 HUTH.

OnexrpomarautHoe mone (16 u)

OnHOpOJHOE M HEOAHOPOAHOE MarHUTHOE nosie. HarmpaBieHne TOKa U HallpaBlIeHUE
JUHUMN ero MarHuTHoro mnoJisi. Ilpasuio 6ypaBunka. O0HapyXxeHHE MarHUTHOT'O T10JISI.
IlpaBuio neBoii pyku. MHAYKIIMST MarHUTHOIrO moiss. MarHuTHBIN MOTOK. OIBITBI
dapagest. dnekTpoMarHuTHast MHAYKUusA. Hanpasnenue HHOYKIIMOHHOTO Toka. IIpaBuio
Jlenna. SBnenue camonHaykuuu. IlepemenHbIN TOK. I'eHepaTOp IEPEMEHHOI0 TOKA.
IIpeobpa3zoBanusi >HepruM B dJeKTporeHepatopax. Tpanchopmarop. Ilepenaua
3JEKTPUYECKONM JHEPTUM Ha PACCTOSHHUE. JJIEKTPOMArHUTHOE M0JIE. DIEKTPOMAarHUTHBIE
BOJIHBI. CKOPOCTH PacripoCTPaHEHHUsI 3JIEKTPOMAarHUTHBIX BOJH. Bnusinue
3JIEKTPOMAarHUTHBIX M3JIy4YeHHUIH Ha *XMUBble opraHu3Mbl. KosjebaTenbHBIN KOHTYD.
ITony4eHue 35eKTPOMarHUTHBIX KosiebaHUU. [IpyuHIMIIBI paguoCcBsI3U M TEJIEBUACHUS.
[MuTepdeperinst cBeTa.] DieKTpoMarHUTHasI pupoa cBeTa. [IpenoMieHue cBeTa.
IMoxazatens npenomiuenus. Jucnepcust ceeta. [{Beta Ten. [CnekTporpad u
criekTpockor.] Tunbl onTudeckux crekTpoB. [CoekTpanbHbiii ananu3.] [ormomenue
M1 UCITyCKaHME CBeTa aToMaMM. [IponcxoxaeHne INHENYaThIX CIIEKTPOB.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTbI

4. VIzyueHue sIBICHUS 3JIEKTPOMarHUTHOM HHAYKIUH. 5. Habmonenue
CIUIOIIHOTO M JIMHEHYaThIX CHEKTPOB MCITyCKaHMUSI.

Hpe[lMeTH])IM]/I pe3yibTaTaMun 06yquI/m 110 }IaHHOﬁ TEMC SIBJISTFOTCS.

—_— IIOHUMaHHC nu CITOCOOHOCTH OITMCBIBAThH u 00BSICHSITh (I)I/ISI/ILICCKI/IC
HBJ’IGHI/IH/HPOHGCCI)I: SJICKTPOMAarHuTHass UHAYKIWA, CAMOMHAYKIOUWA, ITPCITOMIICHUEC CBETA,
AUCIICpCHUA CBC€TA, IIOTJIONICHUEC MW HUCITYCKAHMC CBC€Ta aTOMaMH, BO3HHUKHOBCHHUC
JIMHEYaThIX CIIEKTPOB MCITYCKAHU U IOIJIOIICHU A,

— 3HAHUE U CIIOCOOHOCTh JaBaTb OHpC,Z[CJ'ICHI/ISI/OHI/ICS.HI/IH (I)I/ISI/ILICCKI/IX TTOHSITHI.
MardmMTHOC IT10JI€, JTMHHUHN MarHuTHOM WHAYKOWH, OTHOPOJHOC 1 HCOAHOPOAHOC MArHUTHOC
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I10JIe, MATHUTHBIM MOTOK, MEPEMEHHBIN JJIEKTPUYECKUM TOK, 3JIEKTPOMarHUTHOE II0JIE,
3JIEKTPOMAarHUTHBIE BOJIHBI, 3JIEKTPOMarHUTHBIE KoJeOaHUsI, paAMUOCBSA3b, BHUAUMBII
CBET; (M3MYECKUX BEIMYMH. MArHUTHAsI MHIYKLUS, UHIYKTUBHOCTD, TIEPUOJ], YaCTOTa U
aMIUTATY /12 3JIeKTPOMAarHU THBIX KOoJe0aHMH, MOKa3aTeNIN TIPeIOMIIEHHSI CBETA;

— 3HaHHe (QOPMYJIHUPOBOK, IIOHMMAaHHWE CMBICIa W YyMEHHE IPUMEHSITh 3aKOH
IIpEJIOMJIEHUS CBeTa M IIpaBMiIo JIeHI1a, KBaHTOBBIX II0CTYyIaToOB bopa;

— 3HAHME Ha3HA4YeHUs, YCTPOMCTBA W INPUHLOMUINA JEHCTBUS TEXHUYECKUX
YCTPOMCTB. JJIEKTPOMEXAHUYECKUM MHIYKIMOHHBIA TI€HEpPaTOp IIEPEMEHHOI0 TOKa,
TpaHchopMaTop, KoiebaTedbHbII KOHTYP, JeTEKTOP, CIIEKTPOCKOII, CLEKTporpagd;

— [moHMMaHUeE CyTH MeTOJa CHEKTPaJbHOTO aHAIM3a M ero BO3MOXXHOCTEH].

Crpoenre aroMa 1 aroMHOr0 siapa (11 4)

PagnoakTUBHOCTh KaK CBUJAETEIBCTBO CI0XHOTO CTPOEHHUSI aTOMOB. Alb(da-,

Oeta- u ramma-uznydeHus. OneITel Peseppopaa. Snepuast mogens aroma. PagmoakTHUBHBIE
IIPEBpaILeHUs aTOMHBIX siiep. CoxpaHeHMe 3apsA10BOr0 U MacCOBOT0 YHCEN IIPU SACPHBIX
peakuusix. DKCIIEpUMEHTAIbHBIE METOBI UCCIIeI0BaHUs YacTULl. [IpoTOHHO-HEHTpPOHHAs
Mozenb Aapa. PU3HYECKUU CMBICI 3apsiIoBOT0 U MaccoBoro uucen. M3oronsl. IIpaBuna
CMeIIeHUs 1711 anb(a- 1 OeTa-pactiafa IpH sIACPHBIX PEeaKIIMUsAX. DHEPTUsl CBSI3M YacTHIl B
sape. enenue sanep ypana. Llentnass peaknus. SnepHas sHepreTrka. JOKOJIOTHYECKHE
mpo0sIeMbl paboThl AaTOMHBIX JIeKTpocTaHIIUM. Jlo3umerpusi. Ilepuon monypacnana. 3aKoH
pPagroaKkTUBHOIO pacnana. BausiHue paioakTUBHBIX U3JIyUYeHUM Ha KUBBIE OPraHU3MBI.
TepmosinepHas peakuus. Mcrounuku snepruun ConHIa U 3BE31.

OPOHTAJIGHBIE JIABOPATOPHBIE PABOTBI

6. MI3MepeHHe eCTeCTBEHHOI0 pajiMallMOHHOI0 (hOHA JO3UMETPOM.
7. VI3ydeHue neneHus siipa aToMa ypaHa 1mo ¢oTorpadhuu TpeKos.
8. M3yueHure TPEeKOB 3apsIKEHHBIX YaCTHIL IO TOTOBBIM (OTOTrpagusiMm.

IMpenMeTHBIMU pe3yabTaTaAMU 00yUEHUS MO0 JAHHOM TeMe SIBISIFOTCS:

— TMOHHUMaHHWE UM CIHOCOOHOCTH OIMUCHIBATh M OOBSICHATH (QU3UYECKHE SIBIICHUS:
Paaiu0aKTUBHOCTh, MOHU3UPYIOILIUE HU3IIy4YEeHUS;

— 3HaAHWE M CHOCOOHOCTh JaBaTh OIIpejaeaeHUs/ONUcaHUs (U3UUECKUX ITOHSTHMN:
pPaIuoaKTUBHOCTH, aibpa-, 0eTa- W TaMMa-4yacTHUIIBI, (GU3UMYECKUX MOJAeNe: MOJAeIH
CTpoeHHUs1 aTomoB, mpemnoxeHHble J[. Tomconom wu 3. PeseppopaoMm; MpOTOHHO-
HEUTpOHHAsT MOJEJIb aTOMHOTO s/ipa, MOJeNb IIpoliecca JeJeHUs siapa aroMa YypaHa,
GU3MYeCKUX BEIUYUH. TIOTJIOMIEHHAsT 1032 W3JIYy4YeHHUs, KOIPQHUIIMEeHT KadecTna,
SKBUBAJICHTHAas 1032, MePUOJ MOIypacnaa,

— YMEHUE TIPUBOJAUTH TIPUMEPBI U OOBSICHATH YCTPOWMCTBO M TIPUHIIMIT JEHCTBUS
TeXHUYECKMX YCTPOMCTB M YCTAaHOBOK: cueTuuk [Ieifirepa, kamepa BubcoHa,
My3bIPbKOBasi KaMepa, SACPHBIN peakTop Ha MEIJICHHBIX HEUTPOHAX;

— YMEHHUE U3MEPSITh. MOIIHOCTh M03blI PAAMOAKTUBHOTO U3TYUYEHUS OBITOBBIM
JIO3UMETPOM,

— 3HaHWe (OPMYJIHUPOBOK, TMOHUMAaHUE CMBbICIa W yMEHHE HOPHUMEHSTH. 3aKOH
COXpAaHEHHSI MACCOBOTO UHCJIAa, 3aKOH COXPaHEHWsS 3apsjia, 3aKOH pPaJHO0aKTUBHOTO
pacmaja, IMpaBUJIO CMEILICHUS,

— BJIQJIECHUE DJKCIEPUMEHTATbHBIMHA METOJIaMH HMCCIICIOBAHUS B MPOIIECCe M3YUCHUS
3aBUCUMOCTH MOIIHOCTH MU3JIyUYeHUS ITPOAYKTOB pacliajia pajoHa OT BpEMEHU;

— MOHUMaHUE CYTH KCIIEPUMEHTAIBHBIX METOJI0B MCCJICOBAHUS YaCTHII,

— YMCHHE WMCIIOJIb30BaTh IIOJIYYCHHBIC 3HAHUS B IIOBCeIHEBHOWM JKH3HHU (OBIT,
9KOJIOTHSI, OXpaHa OKPYKArOIIeH Ccpeabl, TeXHUKA 0e30ITaCHOCTH H JIP.).
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Crpoenue u 3BostoIHs Beenennoit (4 1)

Cocras, crpoenue u npoucxoxaenue ConmHeunot cuctembl. [lmanersl U Manbie
Tena ComHeyHOM cucTeMbl. CTpoeHUE, U3nydeHue U sBomtonus ConHua v 38e31. CTpoeHue
U DBOJOIIUA BeelleHHOM!.

IlpeaMeTHBIMH pe3yabTaTaMM 00YYCHHSI 110 TAHHOM TeMe SIBJISTIOTCS .

— OPEJCTaBJICHUE O COCTaBe, CTPOCHUH, MPOUCXOXKIEHUU U Bo3pacTe CoTHEeUHOU
CUCTEMBI;

— YMEHUE MPUMEHSITh (U3UYECKUE 3aKOHBI JIsI O0BSICHEHUS TBUKCHU S TIJIAHET
CoJIHEYHOM CUCTEMBI,

— 3HAaTh, 4YTO CYIIECTBEHHBIMH IIapaMeTpaMHu, OTJIMYAIOUIMMHM 3Be3[bl OT ILJIaHET,
SIBJITFOTCST UX MacChl M MCTOYHHKHU SHEPruM (TepMOSIICpHBIC peakilHH B Heapax 3Be31 U
pPaMo0aKTUBHBIC B HEJpax ILIAHET);

— CpaBHHMBaTh (HU3HYECKHME W OpOMTAIbHBIC MapaMeTPhbl IUIAHET 3eMHOM TPYNIbI C
COOTBETCTBYIOIIUMH ITapaMeTPaMH IUIAHET-TUTAHTOB W HAXOJAUTh B HHUX o0Imiee u
pa3Iu4dHOE;

— 00BsIcHATH cyTh 3dpekTa X. Horuiepa; popMyaHupoBaTh U 00BSICHITH CYyTh 3aKOHA O.
Xab0J1a, 3HaTh, YTO ATOT 3aKOH SIBWJICS SKCIIEPUMEHTAIbHBIM IIOATBEPXKIACHUEM MOJEIN
HecTalMoHapHoU BceesleHHOM, OTKpbITOU A. A. dpruamMaHOM.

O0muMH npeIMeTHBIMHU pe3ybTaTaMM 00yUYeHUs 10 JaHHOMY KypPCY SIBJISIFOTCS:

— YMEHHME M0JIb30BaThCsl METOJaMH HAYYHOIO0 MCCIEA0BaHUS SIBICHUW IIPUPOIBIL:
IPOBOJUTh HAOIIOAEHUS, IUIAHUPOBATh W BBIIOIHSITH HKCHEPUMEHTHI, 00pabaThIBaTh
pe3ysIbTaThl U3MEPEHUM, IPEACTABISATh PE3yJIbTaThl M3MEPEHUM C IOMOIIBIO TalIHIL,
rpapukoB U Gopmys, oOHapYKMBATh 3aBUCHMOCTH MeXIY (GU3UUYECKMMU BEIUYMHAMH,
O0BSICHATh pe3yJbTaTbl M JieJIaTh BbIBOJbI, OLIEHUBATh TIPAaHUIbl MOTPEIIHOCTEN
pe3yJIbTaTOB U3MEPEHUM,

— Ppa3BUTHE TEOPETHUYECKOI0 MBIIUIEHUSI Ha OCHOBE (OPMHUPOBAHUS yMEHHUU
YCTaHaBIMBAaTh (DAKThI, Pa3IMyaThb NPUUYHUHBI U CJIEJACTBUSI, HCIOIb30BaTh (U3MYECKHE
MOJIEJIH, BBIABUIaTh THUMOOTE3bl, OTBICKUBATh W (QOpPMYIUPOBATH JOKa3aTeJbCTBA
BBIIBUHYTBIX TMIIOTE3.

MartepuanbHO- TEXHHYECKoe oOecreueHrne yueOHoro mpoiecca.

YMK «®usuka. 9 kaace»

1. ®usuka. 9 kmacc. YuedHuk (aBropsl A. B. Ilepsimkun, E. M. I'yTHUK).

2. ®usuka. Temarnueckoe ranupoBanue. 9 kmacc (aBrop E. M. ['yTHHK).

3. ®usuka. Tectel. 9 kmacc (aBroper H. K. Xannanos, T. A. XaHHaHOBa).

4. ®usuka. Jlupaktuueckre Marepuanbl. 9 kiracc (aBropsl A. E. Mapos, E. A.
MapoH).

5. ®usuka. CoopHUK BompocoB U 3aaa4d. /—9 kiaccel (aBTo-pel A. E. Mapon, C. B.
ITo3zowickuii, E. A. Mapown).

6. DNeKTPOHHOE IPHUJIOKEHUE K YUCOHHUKY .

CnMcoK HarIsAHBIX TOCOOMI

Tabéaunpl 0011ero Ha3HAYEHUS

1. MexnyHnaponHas cuctema exuuuir (CH).

2. ITpuctaBku ans o0pa3oBaHHs ACCATUYHBIX KPATHBIX W JOJbHBIX CAUHHII.
3. dusudeckue HOCTOTHHBIE,

4. [llkamna 3JIeKTPOMAarHUTHBIX BOJIH.
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5. IIpaBuna mo TexHUKE 0€30TTACHOCTH TIPpH paboTe B KaOMHETEe QU3UKH.

6. Mepsbl 6e30MMacHOCTH MPU MOCTAaHOBKE U MPOBEJCHUH J1a00-paTOPHBIX PaboT 110
JJIEKTPUYECTBY .

7. ITopsiok pereHust KOJTMYeCTBEHHBIX 33/1a4.

TemaTuuyecKkue Ta0IUIbI

1. bpoyHogckoe nBmxenue. JAuddysus.

2. IToBepXHOCTHOE HATSKEHHUE, KAMWJUISIPHOCT. 3. MaHoMeTp.
4. Ctpoenue atmochepbl 3eMitn. 5. ATMochepHOE T1aBICHUE.

6. bapomerp-anepona. 7. Buawl nepopmaruii |. 8.

Bunsr nepopmanmii I 1.

9. I'ma3z kak ontuyeckasi cucrema. 10. OnTudeckue mpuOopsI.

11. U3mepenue TemriepaTypbl. 12. BHyTpeHHSISI SHEPTH .

13. TennomzonsimoHHbie MaTepuanbl. 14, [TnaBnenue, ucapeHue,
kunenue. 15. J[surarens BHyTpeHHET0 cropanusi. 16. J[purarenp
MOCTOSIHHOTO TOKa.

17. TpaekTopus IBUXKCHUS.

18. OrHOCHTENBHOCTH ABMKeHUS. 19. BTopoii 3akoH

HperoTona.

20. PeakTHBHOE TBUKCHUE.

21. Kocmuuecknii kopabab «BocTok». 22. PaboTa cHIbI.

23. MexaHu4YecKue BOJIHBI.

24. ITpubopbl MAarHUTOINEKTPUUECKOM cUCTEeMBI. 25. CxeMa
THAPOIICKTPOCTAHIIUH.

26. Tpancthopmarop.

27. Ilepenaya u pacripeneneHue dIeKTpodHepruu. 28. JJlunamuk. MukpogoH.
29. Mopenu crpoenus aroma. 30. Cxema onpITa

Pezepdopna.

31. IlenHas sinepHas peakiyusi. 32. SnepHbIi peakTop.

33. 3Be31bI.

34. Comneunas cucteMa. 35. 3aTMeHHUS.

36.3emnss — mmanera CosHewHOUM cuctembl. CtpoeHue CosrHIIA.
37. Jlyna.

38. I'imaneTs! 3eMHOM rpyTITBL. 39. [IMaHeTHI-TUTAHTHI.
40. Mansie Tesa COTHEYHOM CUCTEMBL.

KommnuieKT mopTpeToB s kaduHeTa Gpu3nku (Iamka ¢ ABaAATHIO IIOPTPETAMH)

DJIEKTPOHHbBIE y4eOHbIe M31AHUSA

1. ®usuka. bubnuoreka HarasAHBIX ocoduii. 7—11 kmaccsrl (o pepakmueit H. K.
XaHHaHOBA).

2. JlabopatopHbIe paboThl 110 u3KKe. 7 kiaacc (BUPTyalibHasi QU3HUecKast
71a00paTopusi).

3. JTabopaTopHbIe paboThI 110 hu3uke. 8 kiacc (BUpTyalbHast hU3HUecKas
nabopaTopus).

4. JlabopaTopHblie paboThl 1o Gusuke. 9 kiacc (BUpTyaibHast pu3HudecKast
nabopaTopus).
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