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MosicunTenbHas 3anKcKa

Pabouas nmporpamma mo ¢usuke s odydaromuxcs 11 kiaccoB Ha 2021-2022 y4yeOHbIN TOA
COCTaBJIEHa Ha OCHOBE:
1. denepanpHoro 3akona «O06 obpazoBanuu B Poccuiickoit @enepanun» N 273-03 ot 29.12.2012,
denepanbHOro rocyJapcTBEHHOTO 00pa30BaTEILHOI'0 CTAHAAPTa OCHOBHOI'O 001ero 00pa3oBaHMsL.
2. Paboueili mporpaMmbl 00111e00pa3oBaTeNbHbIX yupexaeHuin Gusrka. Acrponomust 7-11 kiaaccel./cocT.
B.A.KoposuH, B.A.Opios - M: [Ipocsemnienue, 2012)
3. [lonoxkenust o paboyeld mporpamme y4eOHBIX TpeaMeroB B cootBerctBun ¢ PIOC MBOY
«3maTopyHOBCKas cpenHeoopasopatenbHas mkona uM. ['CC K.®. benomankuna.
4. MeroanuecKkux pEKOMEHAAIMH TI0 CO3AaHWI0 M (QYHKIMOHHPOBAHHIO B 00II€00pa30BaTENbHBIX
OpraHu3alMgX, pacloIOKEHHBIX B CEIbCKOM MECTHOCTH W MallbIX TOpoJax, IIEHTPOB o0Opa3oBaHUs
€CTeCTBEHHO-HAyYHOW W  TEXHOJOrM4eckoil  HampaBieHHocTel («Touka pocrtay) (YTBEp)KIEHBI
pacniopsbkeHreM MuHucTepeTBa mpocserieHus Poccuiickoit ®eneparmu ot 12 siaBaps 2021 1. Ne P-6)
5. Meromnueckux pekomenganmii C.B. JlozoBenko T.A. Tpymmua «Peannsamusi o0pa3oBaTelbHBIX
MPOrpaMM €CTECTBEHHOHAYYHOW WM TEXHOJOTHMYECKOH HANpaBIICHHOCTEH 1O (HM3UKE C HCIOIb30BaHUEM
obopynoBanus nieaTpa «Touka pocray, Mocksa. 2021r.

Jlannaa npocpamma paccuumana Ha padomy ¢ 00YYUAIOWUMUCA 6 UeHmpe 00pa30eaHusn
ecmecmeeHHO-HAy4YHoUl U mexHoaozudeckoil Hanpaesaennocmeii «Touxka pocma» npu MBOY
«3namopynoeckan COILI um.I'CC K. . berowmankuna».

dopMHUpOBaHHWE COBPEMEHHBIX IPEACTABICHUI 00 OKpYyXKalolleM MaTepHalbHOM MHpE, pa3BUTHE
yMeHHi HaOJro#aTh TMPUPOAHBIC SIBIEHUS, BBIIBUTATh TUIOTE3bl IS WX OOBSICHEHHS, CTPOUTH
TEOPETUYECKUE MOJCIH, IIAHUPOBATh W OCYIICCTBIATH (DU3UYECKHE OMBITHI Il TMPOBEPKH CIIEICTBHA
(m3UUecCKuX TEOpWid, aHAJIM3UPOBATh PE3YNbTATHl BBIMOJHEHHBIX JKCIHEPUMEHTOB U  INPAKTHYECKH
MPUMEHSITh MOJTyYeHHBIC 3HAHWSI B TIOBCETHEBHOM JKM3HU. M3yueHne Gpu3nku B cTapiiell mkoie Ha 6a30BOM
YpOBHE HaIIPaBJIECHO Ha JOCTIKEHHE CIEAYIOUIX IesIei:

* OCBOGHHWE 3HAHWM O TEIUIOBBIX, OJJIEKTPOMATHUTHBIX W KBAHTOBBIX SIBICHUSX, BEIWYHHAX,
XapaKTepU3YIOUINX 3TH SBIEHUS, 3aKOHAX, KOTOPHIM OHHM TOAYMHSIOTCS, O METOJaX HAYYHOTO IO3HAHUS
MIPUPOILI U (DOPMHUPOBAHNE HA 3TOH OCHOBE MPECTABICHIH 0 (HYU3NIECKON KapTHHE MUPAa;

* OBJAJEHHE YMEHHSMH IPOBOAWUTH HAOMIOACHWS NTPHUPOTHBIX SIBICHUH, OMHCHIBATH M 0000MIaTh
pe3yabTaThl HAOMIOJEHUN, UCTIONB30BATH MPOCTHIE M3MEPUTENbHbBIE MPUOOPHI A U3yUeHHsS] (PU3NIECKUX
SIBIIGHUH; TIPENCTAaBIATh PE3YNbTAaThl HAOMIOACHWH WM W3MEPEHHWH C IOMOIIBI0 TaOmuI, TpaduKOB H
BBISIBIISITH HA 3TOH OCHOBE SMITMPUYECKUE 3aBUCHMOCTH; IIPUMEHSTH MTOMyYeHHbIE 3HAHUS JJIs1 OObSICHEHUS
Pa3HOOOpa3HBIX TMPHUPONHBIX SBICHHA W TPOIECCOB, MPHUHIMIIOB ICHCTBUS BaXKHEUIINX TEXHHYECKUX
YCTPOWCTB, [UIA pelieHns (PU3NIeCKuX 3a/1a4;

* pa3BHUTHE MMO3HABATENHHBIX HHTEPECOB, WHTEIUIEKTYAIBHBIX I TBOPYECKHX CIIOCOOHOCTEH B TIpoIiecce
pelleHus WHTEUIEKTyalbHBIX MmpoOieM, (GU3NYECKHX 3a7ad ¥ BBIIOJNHEHUS JKCHEPUMEHTATbHBIX
WCCIIEJIOBAHUN; CIIOCOOHOCTH K CaMOCTOATEIBHOMY TPHOOPETEHUI0 HOBBIX 3HAHWUW 10 (HU3UKE B
COOTBETCTBHH C )KU3HEHHBIMU TTOTPEOHOCTSIMU U MHTEPECAMU;

* BOCIUTaHHE yOSXKIEHHOCTH B MO3HABAEMOCTH OKPY)KAIOIIEro MHpPA, B HEOOXOAWMOCTH Pa3yMHOTO
WCIIONB30BAHMS JOCTKEHU HAYKH ¥ TEXHOJOTHUN JUIA ANBHEHIIEro pa3BUTHS YEIOBEYECKOro OOIIecTBa,
YBaXEHUS K TBOPIIAM HAYKH W TEXHHKH; OTHOIICHUS K (DU3MKE KaK K D3JIEMEHTY OOIIedYelOBEeYeCKOM
KYJIbTYPHI,

* NMpPUMEHEHWE TONYYEHHBIX 3HAHUU W YMEHWH s pelIeHUs MPaKTUYeCKUX 3a7ad TOBCEIHEBHOM
JKU3HU, JUTs obecriedeHus: 0e30MacHOCTH.

3AJAYU OBYUYEHU A ®U3NKE HA BA3SOBOM YPOBHE

1) dbopMupoBaHue MPEACTABICHUH O POJAM U MeCTe (HU3MKA B COBPEMEHHOH €CTECTBEHHOHAYYHOMN
KapTUHE MHUpa, B Pa3BUTHH COBPEMEHHOW TEXHUKH W TEXHOJOTHH, IMOHMMaHWE (PU3NYECKOH CYIIHOCTH
HaOmoaeMbIX BO BceneHHOH sBIeHWH; TOHUMAaHHE POIU (QU3UKKM B (HOPMHPOBAHMM Kpyrozopa H
(YHKUMOHANBHOW TPAMOTHOCTH YeJIOBEKA JUIS PELICHHsI TPAaKTUIECKUX 3a/1ay;

2) OBIIAQJICHWE OCHOBOIOJATAIOIMMHU (PU3NYECKUMH MOHSITUSMH, 3aKOHOMEPHOCTSMH, 3aKOHAMHU H
TEOPUSAMH; YBEPEHHOE [T0JIb30BaHNE (PU3NUECKON TEPMUHOJIOTHENH U CUMBOJIMKOH;

3) oBiajeHHE OCHOBHBIMH METOJIAMM HAYYHOT'O IO3HAHUS, HUCIIOIb3yeMbIMU B (u3uKe (HaOIroneHue,
OIMCAaHNE, U3MEPEHKE, SKCIEPUMEHT, BBIIBM)KEHHE TMIIOTE3bl, MOAEIUPOBAHUE U T. J.); YMEHHS
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00pabaTeiBaTh pE3yabTaThl MPSIMBIX W KOCBEHHBIX HM3MEPEHWH, OOHApYKMBaTh 3aBHCUMOCTh MEXKIY
(U3NYECKIMH BeTHYMHAME, OOBSICHSTH ITOMYy4YCHHBIC PE3YJIbTATHl U JIeNIaTh BEIBOABI,

4) bopMupoBaHHe YMEHHS PEIIaTh KAYECTBEHHBIC U pacueTHBIe (PM3MUYECKUE 3aa4M C SBHO 3aJaHHON
(hu3HUECKOl MOJICIBIO;

5) ¢dopMupoBaHHe yMEHUS MPUMEHSATH TOJYYCHHbIC 3HAHHS JUISi OOBSICHEHHS YCIIOBUH TPOTEKAHHS
(U3NYeCKNX SIBICHUH B MPHUPOJAC W AJS NPUHATUS NPAKTHUECKUX PEIICHWH B MOBCENHEBHOH XW3HU; 6)
¢dbopmMupoBaHHEe COOCTBEHHOW MO3WIMK IO OTHOIICHHIO K (M3MYecKod HHGOpPMAaLUH, TONy4yaeMonl U3
Pa3HbBIX HICTOUHUKOB.

[IkonbHBIA Kypc GU3MKH — CHUCTEMOOOPA3YIOIIUK JUII eCTeCTBEHHO-HAYYHBIX IPEIMETOB,
MOCKOJIBKY (PM3NYECKUE 3aKOHBI, JIeKAIFe B OCHOBE MUPO3JIaHUSI, SBJISIOTCSI OCHOBOH COJIEpPIKaHUSI KypCOB
XUMUHM, Ouornoruu, reorpaduu u actpoHoMuu. DH3KMKa BOOPYKAeT IIKOIBHUKOB HAYYHBIM METOIO0M
MO3HAHUS, TIO3BOJISIOIIUM TMOTy4aTh 0ObEKTHBHBIC 3HAHUS 00 OKPYKAIOIIeM MUpe. DKCIIEPUMEHT SIBIISETCS
HWCTOYHUKOM 3HaHUM M KpUTEPHEM HMX HCTHHHOCTH B Hayke. KOHIENIus COBPEMEHHOro 0Opa3oBaHUs
MoJIpa3yMeBaeT, 4T0 B YYEeOHOM OKCIEPUMEHTE BEAYIIYI0 pPOJb MJODKEH 3aHSITh CaMOCTOSTEIbHBIN
WCCIIEZIOBATENbCKUI yIEeHHUYECKUH dKcrepruMeHT. COoBpeMeHHBbIE JKCIIEPUMEHTANbHBIE HCCIEIOBAHUS T10
¢usnke yxe TPYIHO TPEACTaBUTH O€3 UCIONB30BAHUS HE TOJNBKO aHAJOTOBBIX, HO U IU(QPOBBIX
M3MEpUTENbHBIX MpHOopoB. B denepanbHOM rocyaapcTBEHHOM 00Opa30BaTENbHOM CTaHIApTe (Jajiee —
@®I'OC) mpomnwucaHo, YTO OMHUM U3 YHHUBEPCAIBHBIX yueOHBIX JehcTuil (nanee — Y'Y /1), mpuoOperaembIx
YYalIIMICS, AOJDKHO CTaTh YMEHHE «IIPOBEAEHHUS OMBITOB, MPOCTHIX 3KCIIEPHUMEHTATBHBIX HCCIEIOBaHUM,
NPSIMBIX M KOCBEHHBIX M3MEPEHHH C WCIIONL30BAHUEM aHAJIOTOBBIX W NH(POBBIX HW3MEPHUTENBHBIX
TIpHOOPOBY.
udposast naboparopus, UcHoiab3yeMas B KOMIUIEKTe HeHTpa TodykM pocTa, KapAuHAJIBHBIM 00pa3oM
U3MEHSET METONMKY U COIEp)KaHHWE SKCHEepUMEHTANbHOH aesrensHocTH. Ilmpokmii cmektp nugpoBbIX
JATYMKOB IO3BOJIIET y4YallMMCSI 3HAKOMUTBCA C IapaMerpamMu (U3HMUECKOro HKCIEPUMEHTa HE TOJBKO Ha
Ka4yeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM YPOBHE.

B mponecce hopMupoBaHUS SKCIIEPUMEHTANBHBIX YMEHHH 1O (pU3MKE yJalIUHCsl YYHUTCS NPEACTaBIATH
nHpopMaIIio 00 UCCIETOBAHUN B YETHIPEX BHUIAX:

* B BepOaJbHOM: ONMCHIBATH JKCIEPUMEHT, CO3/aBaTh CIOBECHYIO MOZAEIb 3KCIIEPUMEHTA, (UKCHPOBATH
BHUMAaHUE Ha U3MEPSIEMBIX (PU3MUECKUX BEIMYMHAX, TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3aIONHATH TAONUIIBl MAHHBIX, JISKANMX B OCHOBE IOCTPOEHHUS TPAUKOB (IIPH ITOM Yy
y4yaimuxcs BO3HUKAET MEPBUYHOE MIPEACTaBIECHHE O MacIuTadax BEIUYKH);

* B IpauueckoM: CTPOMTH IpadUKy MO TAOIMYHBIM AAHHBIM, YTO IO3BOJSIET MEPEHTH K BBIIBMKEHUIO
TUIIOTE3 O XapaKTepe 3aBHCUMOCTH MEXIY (PU3MYeCKUMHU BeIWYMHAMM (IPU 3TOM YUUTENIb IIOKA3bIBaeT
MPEUMYILIECTBO B BU3YaJIN3ALMH 3aBUCMOCTEH MEXIy BEIMYMHAMH, HATJIAJHOCTE 1 MHOTOMEPHOCTB );

* B AHWINTHYECKOM (B BHAE MAaTEMAaTHYECKHUX YpPaBHEHUH): MPUBOAUTH MAaTEMaTHYECKOE OINHCAHUE
B3aMMOCBS3H (PM3UUECKUX BEIMYMH, MaTEMaTHUECKOE 0000IIEHNE OTYYEHHBIX PE3YJIbTaTOB.

HUcnonvzysa pecypcol yenmpa «Touka pocta» B 11 Ki1acce Oyaer IpoBeneHO &8 1adopamopHbiX Onbloe.

O0masi xapakTepucTHKa y4e0HOI0 IpeaMera
JaHHBI Kypc sIBJIS€TCS OAHUM W3 3BEHHEB B (POPMUPOBAHMU €CTECTBEHHO-HAYYHBIX 3HAHHUH

yuyammxcs Hapsagy C XuMmued, Ouonorumei, reorpadueil. llpmHimn moctpoeHus Kypca — OObeJUHEHHUE
n3y4yaeMbIx (PakToB BOKPYT OOMMX (U3MUECKUX HAEH. DTO MO3BOJIMIO PACCMaTPHUBATh OTAECIBHBIC SBICHUS
W 3aKOHBl KaK 4YacTHbIE clydaun Ooyiee OOIIMX IOJOKEHUH HAYKH, YTO CIIOCOOCTBYET IOHUMAaHHUIO
MaTepHasa, pa3BUTHIO JIOTHYECKOT O MBILIICHHS.

JJ1s1 oneHKH pe3yabTaTOB 00yYeHHUsl HCIOJb3YI0 cieayomue GopMbl KOHTPOJIS:

KOHTPOJIbHBIE paOOTHI B BUJIE TECTOB,

KOHTPOJIbHBIE pa0OTHI CO CBOOOTHBIM OTBETOM,

KOMIIBIOTEPHOE TECTHPOBAHHE,

CaMOCTOATENIbHbIE paOOTHI,

MIpe3eHTaLNH,

TBOpPYECKHE PabOTHI.

@opmMa NPOMEKYTOUHOW arTTecTaluM — JadopaTopHas paboTa, a TakkKe HCIOIb3YIOTCS
KOHTPOJIbHO-OLIEHOYHBbIE MaTepuaibl, 0TOOp COAEp>KaHUS KOTOPHIX OPHUEHTHUPOBAH Ha IPOBEPKY YPOBHS
YCBOEHHUSI CHUCTEMBl 3HAaHMH W YMEHHMH — WHBapUaHTHOIO fJpa COAEP)KAaHHUA  JEHCTBYIOIIEH
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o0pazoBaTenbHON IPOrpaMMBbI IO XUMHH IS 00111e00pa30BaTeNbHBIX OpraHU3aIUi

HroroBasi arrecTanms.

Jng  ocyimiecTBieHUsT HUTOroBoi arrtectauuu wucnonsdytorcss KHWMbl, conmepkaHue KOTOPBIX
OPUCHTHPOBAHO Ha IPOBEPKY YPOBHS YCBOCHHUS 3HAHUH M ONPEACISACTCS CHCTEMOW TpeOOBaHMU K
MOJIFOTOBKE BBIITYCKHUKOB OCHOBHOM IIKONBI. OJTa CHCTEMa HHBapuHaHTHAa IO OTHOUIEHHIO KO BCEM
neiictBytonmmM OIT o ¢usukm i 00111e00pa30BaTEIbHBIX OPTaHU3AIINH.

MecTo y4eOHOro nmpeaMeTa B y4eOHOM IJIaHe

Pabouass mporpamma paccuntaHa Ha 68 ydueOHBIX yacoB (2 uvaca B HEIETI0), B TOM YHCJE JUTS
MPOBENICHUS KOHTPOIBHBIX paboT — 4 yaca.

Ilnanupyemble pe3yabTaThl 0CBOCHHUS Y4eOHOI0 MpeaMeTa.

JluunocmHuvie pezynromamul:

® B IIEHHOCTHO-OPUEHTAIIMOHHON c(epe — YYBCTBO FOPJIOCTH 32 POCCUHCKYIO (U3NYECKYIO HAYKY,
TYMaHU3M, TIOJIOKUTEIbHOE OTHOIIEHHE K TPYAY, [eJIeyCTPEMIIEHHOCTb;

e B TPYAOBOM c(hepe — TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY JajibHENIe 00pa3oBaTenbHOM
TPaeKTOpHH;

® B II0O3HABATENLHON (KOTHUTHBHOM, MHTEIUIEKTYa IbHOW) chepe — yMeHre yIpaBisiTh CBOSH
MTO3HABATENbHON JEITETHHOCTHIO.

Memanpeomemmuvie pezynomamul:

®  WCIOJh30BaHHME YMEHUH M HABBIKOB PA3NIMYHBIX BUIOB MTO3HABATEIHHOM JEATEIbHOCTH,
MPUMEHEHNEOCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO-UH(POPMAIIMOHHBIH aHAIIM3, MOJIETHPOBAHUE
U T.J.) U1 N3y4eHHS PAa3IMUHBIX CTOPOH OKpY’Karollel AeiiCTBUTENbHOCTH;

®  JCIIOJIb30BAaHUE OCHOBHBIX MHTEIJIEKTYaJIbHBIX Ollepaluii: (JopMyJinpoBaHUE TUIIOTE3, AHAIN3 U
CHHTE3, CpaBHEHHE, 000011eHre, CUCTEMAaTU3allus, BbISIBIICHUE IPUYMHHO-CIEICTBEHHBIX CBS3EH,
IIOUCK aHaJIOTOB;

YMEHUE I'eHepUPOBaTh UAEH U ONIPENEIATh CPEACTBA, HEOOXOIUMBIE IS UX peajii3allly;

e  yMEHHE ONpeNeNaTh 1M U 3a/lauu JesSITeNbHOCTH, BBIOUPATh CPEACTBA pealu3aluy 1eied 1
MIPUMEHSTh UX Ha IPAKTHKE;

®  JCIOJIb30BAaHUE PA3IUYHBIX HICTOYHUKOB ATl TOMy4eHHs pru3nyeckoi nHGOpMaIK, TOHUMaHUE

3aBHCHUMOCTH COAEPKaHUs U GOPMBI IPEACTaBIeHHs HHGOPMALK OT LieJed KOMMYHUKALUU U
azpecara.

Ilpeomemmuvie pezynomamul (Ha 6a3060M yposHe):

B ITO3HABATEILHOM cepe:

JlaBaTh ONPENEICHHs U3YUYCHHbBIM ITOHATHIM;

Ha3bIBaTh OCHOBHBIE MOJIOKEHHS 3YUYCHHBIX TEOPUNA U THIIOTE3;

OIUCBHIBATH JEMOHCTPALIMOHHBIE M CAMOCTOSTEIBHO IPOBEICHHBIE 3KCIIEPUMEHTBI, UCTIONb3YS IS
ATOTO €CTECTBEHHBIN (PYCCKHUil, POIHOI) S3bIK U SI3BIK (DU3HKH;

KJ1accu(pUIMPOBATh U3yUCHHBIE OOBEKTHI U SIBIICHUS;

e  jenaTh BHIBOIBI M YMO3AKIIOUEHHS U3 HAOIIOACHUH, N3yYEHHBIX (PU3MUECKUX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATh BO3MOKHBIEC PE3YIbTATHI;

®  CTPYKTYpUPOBAaTh U3YYEHHBIH MaTepua;

®  HMHTEPHPETHPOBATh (Pr3nUecKyr0 HHPOPMALIUIO, TOTYUYEHHYIO U3 JPYTMX HCTOYHUKOB;

®  [IPUMEHATH NPHOOPETEHHbIE 3HAHUS 10 (PU3UKE VIS PELICHUS IPAKTUYECKUX 3a]ad,
BCTPEYAIOIINXCS B [IOBCEHEBHON XKHU3HH, AJIs1 0€30IaCHOI0 HCIONb30BAaHUS OBITOBBIX TEXHUUECKUX
YCTPOICTB, PallMOHAIBHOTO IPUPOAOIONb30BAHUS U OXPaHbl OKPYKAIOIIEH CpPelbl;

2. B IICHHOCTHO-OPHEHTAIIMOHHOH c(epe — aHaIM3UpOBaTh U OLEHUBATH MOCIEACTBUS AJIS
OKpYXXaromen cpeapl ObITOBOM M IMPOU3BOACTBEHHON AEITEILHOCTH YEIOBEKa, CBA3AHHOM C
HCTIOJIb30BaHUEM (PU3MUYECKUX MPOLIECCOB;

3. B TpynoOBO# chepe — mpoBOAUTH HU3NUECKUI SKCIIEPUMEHT;

4. B cdepe puznUecKor KyabTYpbl — OKa3bIBaTh NEPBYIO IOMOIIb IPH TPaBMax, CBA3aHHBIX C
1ab0paTopHBIM 000PYIOBAHUEM U OBITOBBIMH TEXHUYECKUMH YCTPOHCTBAMU
IIpenmeTHBIE pe3ynbTaThl 00y4eHHs (PU3HKe B OCHOBHOH IIKOJIE MPeCTABIEHBI B COACP:KAaHNHU Kypca
10 TeMaM.

e o o |
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Conepxanue
11 kaacc
68 yacos, 10 2 yaca B HEJCIIO.

duiekTpoanHaMuka (nmpoaosskenue) (30 yacon)
MarnutHoe mone Toka. Wuaykmus wmarautHoro mosis. Cunma  Awmmnepa. Cuna  Jlopenna.
Camounaykuusi. UHAYKTUBHOCTb. DHEPIus MAarHUTHOTO MOJis. MarHUTHbIE CBOWCTBA BEILECTBA.
OnexTpoaBurarenb. 3aKOH 3JIeKTpoMarHuTHOW uHAykuuu. [IpaBuno Jlenma. WHIyKIMOHHBIM
reHepaTop IEKTPUUECKOTO TOKA.

JlabopaTopHble padoThI
Habntonenue nelicTBUS MarHUTHOTO TOJISL Ha TOK.
N3yueHue siBaeHMS 31€KTPOMArHUTHOM HHIYKLINH.
Konebarenbubiit  koHTYp. CBOOOAHBIE U  BBIHYXKJIEHHBIE DJEKTPOMAarHUTHBIE KOJIEOaHMUS.
["apMoHMUecKkre dIEKTPOMArHUTHBIE KoyieOaHus. OneKkTpudyeckuid pe3oHaHc. [IpousBojcTBoO,
nepeiavya v noTpedeHne AEeKTPUIECKO SHEPTUu.
DONEeKTpOMarHUTHOE TMojie. JJIEeKTPOMAarHuTHble BOJHBL CKOpPOCTb 3JIEKTPOMArHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMArHUTHBIX BOJH. [IpUHIUIIBI pailiOCBs3H U TEEBUICHUS.
CkopocTb cBeTa. 3aKOHBI OTpaXKEHUS U NpesiomiieHus ceera. urepdepenuus ceeta. Audpakuus
ceta. J{udpaxuuonnas pemerka. [Tonspuzamnus csera. ucnepcus cseta. Jlunsel. @opmyna
TOHKOM JMH3bI. ONTHYECKHE TPUOOPHI.
[ToctynaTel cnenuanbHOM TeOpUH OTHOCUTENBLHOCTHU. [lonHast sHEprUs. DHEPrust MOKOS.
PensruBuctckuii ummynbc. Jlegekt Mace U SHEPTHsI CBS3H.

JlaGopaTopHblie padoThI
N3mepenue nokaszarens NpeaoMIIeHHs CTEKIa.

KBantoBas ¢pusuka (35 yacoB)
I'mnoresa [1nanka o kBanTax. Potosnekrpuueckuit 3¢ dekt. 3akonsl hoTodrpdexra. YpaBHeHue
OiiamreiHa 11 potodrddexra. dorton. Jlapnenue ceeta. KopmycKyIsipHO-BOJIHOBOH AyaIu3M.
Mopnenu ctpoenus atoma. OnbiTel Pesepdopna. OObsicHeHNE TMHERYATOTO CIIEKTpa BOAOPOIa Ha
OCHOBE KBaHTOBBIX MOCTynaToB bopa.
CocraB u cTpoeHue aToMHOro sjipa. CBOWCTBA SAEPHBIX CUJI. DHEPIHsl CBSI3U AaTOMHBIX siep. Buibl
PaZOaKTUBHBIX MTPEBPALICHUI aTOMHBIX sJiep. 3aKOH paJiMOaKTUBHOTO pacnaaa. CBoicTBa
MOHHU3UPYIOMIMX SACPHBIX U3TydeHui. [03a n3nydenus.
Snepusie peakuuu. Llemnas peakuus aeneHus siaep. SnaepHas suepretuka. TepMosiiepHbIid CUHTE3.
DOnemeHTapHble yacThllbl. DyHIaMEHTaIbHBIE B3aUMOICHCTBHUS.

JlaGopaTopHblie padoThI
Habmronenue crionHoro 1 JMHEHYaToro CreKTpoB.

IMoBTOpenue (3 yacos)
[To mporpamme 3a roa y4amuecs JOJKHBI BBITIOJHUTH 4 KOHTPOJIBHBIX paboT U 8 abopaTopHBIX

paboT.
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TemaTuyeckoe IJIAHMPOBaHUeE.

KonmuectBo wacos
HanmeHnoBanue ConepxaHue y4eOHOro .
/1 o paboueit
paszzaenoB MaTepuasa

nporpamme

MaruutHoe mojie Toka. VHIYKIUsS MAarHUTHOrO MOJIs. 30
Cuna Awmmepa. Cuma Jloperma. CaMOHMHAYKIIHSA.
WHIyKTHBHOCTB. DHeprus MarHuTHOIO  TIOJIA.
MarnuTHbIE CBOKMCTBA BEMIECTBA. OJIEKTPOIBHUTATENb.
3akoH dneKTpoMarHuTHOW wHAyKinuu. [IpaBumo Jlenma.
MHIyKIMOHHBINA FeHepaTop AIEKTPUIECKOIO TOKA.
HaGuroieHue neiicTBrs MarHMTHOTO TIOJISl HA TOK.
W3yuyeHune SBICHUS JIEKTPOMATHUTHON WHITYKITHH.
Konebarensubrit koHTYp. CBOOOIHBIC U BHIHYXICHHBIE
3JIEKTPOMAarHUTHEIE KoyieOaHwmsI. T'apmonudeckue
3JIEKTPOMAarHUTHbIE Kose6aHwmsl. OneKTpudIecKuit
pesonanc. [IpomnsBomcTBo, mepenada u norpebiaeHue
1. DJIEKTPOJIMHAMUKA | DJIEKTPHIECKON IHEPTHH.

DNEKTPOMArHUTHOE TOJE. DJIEKTPOMATHUTHBIC BOJHBI.
CKOpOCTh  DJIGKTPOMAarHuTHBIX  BonH.  CBolcTBa
3JEKTPOMArHUTHBIX BONH. [IpWHIMIBI paguoCBs3U |
TEIIEBUICHHSL.

CxopocTh cBeTa. 3aKOHBI OTPAKEHUS H TTPETOMIICHHUS
ceera. UnTepdepennus ceta. Judpakius cBera.
Hudpakmmonnas pemrerka. [lomsspuzarms ceera.
Hucnepcus ceera. JIunzpl. @opMyiia TOHKOH JIMH3HIL.
OnTryeckue mpuOopHI.

ITocTynaTsl criequaabHON TEOPUU OTHOCUTEIBHOCTH.
[Tomuas sHEpTHSI. DHEPTHUSA TOKOS. PeaTHBHCTCKII
nMmITynsc. Jledhekt Macc u SHepTUs CBS3MH.

I'unoresa Ilnanka o kBaHTaxX. POTOINEKTPUUECKUIH 35
s dexr. 3akonsr poTorddexra. YpaBHeHHE
OnnmretHa as pororddexra. @oton. JlaBnenne
cBeta. KopmyckynsipHO-BOJTHOBOM Ayaiu3M.

Monenu ctpoenwnst atoma. OnbITel Pesepdopaa.
OOBsCHeHVE TMHEHYATOr0 CIIEKTPa BOIOPOIa HA OCHOBE
KBAaHTOBBIX IOCTYyaToOB bopa.

CoctaB u cTpoeHre aTOMHOro sijpa. CBOWCTBA SIAEPHBIX
CHJI. DHEprusl CBSI3M aTOMHBIX sifiep. Bupbt
PaZnOaKTUBHBIX NPEBPALIEHNH ATOMHBIX sAep. 3aKOH
paanoakTuBHOro pacnajga. CBoicTBa HOHU3UPYIOIUX
sIIEpHBIX U3mydeHuil. [loza u3myueHus.

SAnepusbie peakunu. Llennast peakust aeneHus sep.
SnepHas sHepreruka. TepMoOsIepHbINA CUHTES.
OneMeHTapHble yacTHLBl. DyHIaMEHTAIbHBIC
B3aUMOECHCTBUS.

KsanToBas ¢puznka
2. Y DJIIEMEHTHI
acTpoQu3NKH

3. [TosTOpenue 3

BCET'O 68




MyHunumnaipHoe OI0KeTHOE 0011e00pa30oBaTeIbHOE YIPEKICHUE
«3naropynoBckast COLL um. I'CC K.®.benomankuna

662245, KpacHosipckuit kpaid, Y Kypckuii pailoH, m.371aTOpyHOBCK, yia.Mupa 1.9

WHH/KIIIT 2439004534/243901001, OI'PH 1022401092691
mouzlat@mail.ru/mouzlat.ushur.ru / ten.8(39156)24136

KaneH}IapHo-TeMaaneCKoe IJIAHUPOBAHUE

Ne Ne Tema 3ausTus Junakrugeckas ®opma Jarta npoBeneHus [Ipumeuanue
ypoKa| ypoka MoJieb 00ydeHns KOHTPOJIA ypoKa (ucnonb30BaHUE
BIOAy| IO [Inan ®dakr obopynoanus «Toukn
TemMe pocTay)
Bgrenenue (5 yaca)
1 1 [MoBropenne warepuana, uzyuyeHnoro B 10 | VYpok peduekcun | Tematudeckuid
KJacce
2 2 [MoBropenne wmarepuana, nzydennoro B 10 | Ypok peduekcun | Temartudeckuii
KJlacce
3 3 [MoBropenne wmarepuana, nzydennoro B 10 | Ypok peduekcun | Temartudeckuii
KJacce
4 4 IMoBropenue wmatepuaia, uzydennoro B 10 | VYpok pednekcun | Temartudeckuit
KJacce
5 5 CrapToBasi TMarHOCTHKA Ypoxk Temarnueckuii
Pa3BUBAIOLIETO
KOHTpPOJIS
1. dnexrpoamnamuka (30 yacoB)
6 1 MarnuTHOe nozie. MTHayKuys MarHUTHOTO YPOK OTKpBITHSA Tekymuii JemoHctpanus «M3mepenue
nosisg. BekTop MarHUTHOW MHIYKIUH. HOBOI'O 3HAHHA I10JI ITOCTOSTHHOI'O MarHUuTa»:
JaTYMK MarHUTHOT'O I10JIs,
MIOCTOSIHHBII MarHUT
TOJIOCOBOM
7 2 JleficTBIe MATHUTHOTO TMOJISl HA TIPOBOIHHK C YPOK OTKpBITHS Texyumii JaT4rK MarHATHOTO OIS,
TOKOM M JIBWXXYLIYIOCS 3apsDKCHHYIO YacCTHILY. HOBOT'O 3HAHHUA MIOCTOSIHHBIA MarHUT
Cuna Amnepa. Cuna Jlopenna. IlpaBuio neBoit MIOJIOCOBOM, JTMHEIKa
pyKH. W3MEpUTEIbHAS
8 3 MaruuTtHbIe CBOIICTBA BEIECTBA. YPpOK OTKpBITUS Texymuit
HOBOI'O 3HAHUS
9 4 JlaGopaTtopHas pa6ora 1. Vpok pedexcun TemaTnueckuit Hemonctpanus «M3mepenne

H3MepeHHe CHUJIBI B3aHMO,HeﬁCTBHH MarauTa u
KaTyIIKH C TOKOM.

MarHuTHOrO 1OJIsl BOKPYT
MPOBOAHUKA C TOKOMM!
JaTYUK MarHUTHOTO MOJIsI, iBa
HITATHBA, KOMIIEKT
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IMpOBOAOB, UCTOYHHK TOKaA,
KIIIO4Y

10 5 Pertenue 3amau. Ypok pedaekcun TemaTnueckuit
11 6 Pemienue 3agau. Ypok pediaekcun TemaTuueckuit
12 7 Pemenue 3amau. Ypok pedaekcun Tematnueckuit
13 8 SIByieHME 3JIEKTPOMAarHUTHOM UHAYKITUH. VYPpoK OTKpBITHUS Texymuii JeMoHcTpanus «SBieHue
Maruuthsiii notok. [Ipasuo Jlenna. 3akon HOBOr'o 3HaHHA 3JEKTPOMAarHUTHOU
3JIEKTPOMAarHUTHOW UHAYKIIUH. WHIYKIANY:
JaTYUK HAIIPSKCHUS,
COJICHOU /I, ITOCTOSTHHBIN
MOJIOCOBOM MarHuT, TpyOKa
[IBX, KOMILUIEKT MPOBOJIOB
14 9 OnexkTpoMarauTHoe mosne. [Ipakrudaeckoe VPOK OTKpBITHs Texymmmii
MPUMEHEHHU € 3aKOHA 3JIEKTPOMATrHUTHOU HOBOT'O 3HAHUA
WHIYKUWU. SIBIeHNEe CaMOWHTYKITHH.
15 10 HNHIyKTUBHOCTH. DHEPTHS MarHUTHOTO TTOJIS VYPOK OTKPBITHS Texymmmii
TOKA. HOBOI'O 3HAHUA
16 11 JlaGopaTopHasi paGora 2. Vpok peduexcuu Temarnueckuii Hemonctpanus «M3mepenue
HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHON XapaKkTepuCTUK IEPEMEHHOTO
WHIYKIWU. TOKa»: JByXKaHAJbHAS
MpUCTaBKa-OCIIIIIOrpad,
3BYKOBOU T€HEepaTop, Habop
MTPOBOJIOB
17 12 Pemrenue 3amau. Ypoxk pediaexcun TeMaTHUeCKHH
18 13 Mexanndeckue Konebanus. CBOOOAHbBIE VPOK OTKpBITHS Texymmit

KosneOaHus, MaTeMaTH4eCKuid ¥ IPYKUHHBIH
MasTHUKU. [IpeBpalenus sueprun npu
KOJIeOaHUSX.

HOBOI'O 3HAHUA
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19 14 Ammuntyna, Iepuoj, 4acToTa, dasa VPOK OTKpBITHS Texymuuit JlaGopartopHas paboTa
kosieOaHuii. BeiHy X 1eHHBIC KOJICOaHMs, HOBOT'O 3HAHUS «M3yuyeHue konebaHuii rpysa
pe3oHaHc, Ha TIPYKUHE»: KOMITBIOTE,

JaTYUK YCKOPCHUS, IITATUB C
KpEMexxoM, Habop NPyKUH
pa3Hoii xECTKOCTH, HAOOP
rpy3os o 100 T.
20 15 Pemrenue 3agau. Ypox TemaTnueckui
pedaekcun
21 16 JlaGopaTopHas pa6ora: 3. VYpok Temaruueckuii JlaGopaTopnas pabota
OmpenerneHne yCKOPEeHUsi CBOOOTHOTO pedrexcnn «3yuenne konedaHUiA
MaJACHUATIPU ITOMOIINN MasiTHHUKaA HUTSIHOI'O MasiITHUKA»:
KOMIIBIOTEP, JaTYHUK
YCKOPEHHUSI, TPY3 C KPIOUKOM,
NErkasi ¥ HepacTsHKUMasl HUTh,
pyierka

22 17 JlaGopaTopHasi pa6ora 4. VYpok Temarnueckuii Hemonctpanuu «Konebanus
[Ipu 3aTyxanuu KoeOaHN aMILUIATYAa peduexenu HUTSHOI'O MasiTHUKA 1
00paTHO MPONOPIIOHATFHA BPEMEHN CcBOOOMHBIE KONTEOaHMS TPy3a

Ha MPYXKHHE»: TATINK
YCKOPEHHUSI, IITATUB C
Kpenexom, Habop rpy30B,HUTH,
HabOp MPYyKUH
23 18 DNeKTpOMarHUTHBIC KOJICOaHHUS. YPOK OTKpbITHS Texymuit
HOBOI'O 3HAHU
24 19 KonebaTensHbIi KOHTYD. YPOK OTKpbITHS Texymuit
HOBOI'O 3HAHU

25 20 CBOOOIHBIE AITEKTPOMATHUTHBIE KOJIEOaHUSI. YPOK OTKpbITHS Texymruit
[TepemeHHBII TOK. HOBOI'0 3HaHMs

26 21 Mexannyeckre BonHbIL. [lomepeunsie u YPpOK OTKpBITUS Texymuit
MIPOAOIbHBIE BOJIHBI. DHEPTHsI BOJIHBI. HOBOr'o 3HaHUA

27 22 Pemenue 3amay. Ypok pedrekcun Tematnueckuit

28 23 Pemenue 3amau. Ypok pedexcun Tematuueckuit
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29 24 3BYKOBBIC BOJIHEI. VPOK OTKPBITHS Texymuii Jemonctpanust «3ByKOBbBIE
HOBOr'0 3HaHWA BOJIHBI»: KOMIIBIOTED,
MpHUCTaBKa-ocIuuIorpad,
WHTEPaKTUBHAS JIOCKa
WM DKPaH C TPOEKTOPOM JUIsI
JIEMOHCTpAIUK rpaduKoB,
3BYKOBOU I'€HEpaTop,
JMHAMUK HU3KOYaCTOTHBIN Ha
noJicTaBKe, MEKPO(OH,
KaMepTOH Ha Pe30HATOPHOM
STIAKE
30 25 DNeKTpOMarHuTHOE ToJIe. DIEKTPOMArHuTHEIE VPOK OTKpBITHSE Texymmit
BOJIHBI. HOBOI'O 3HaHUA
31 26 BuxpeBoe aJ1eKTpHIecKoe IMoJIe. VPOK OTKpBITHS Texymuuit
HOBOI'O 3HAHUA
32 27 Jlrama3oHbl 2JIEKTPOMArHUTHBIX U3JTydeHHH U VPOK OTKPBITHS Texymuuit
HUX IPAKTUYECKOE IPUMEHECHUE. HOBOI'O SHAHMA
33 28 Pemrenue 3amay. Vpok pediexcuu TeMaTHYeCKU
34 29 Pemenue 3amau. Vpok pediekcun TeMmaTHUYECKHI
35 30 KonTponsHas pabora o Teme Ypok Temarnueckuii
«INEKTPOMarHUTHBIC KOJIECOAHMS M BOJTHBD Pa3BUBAIOIIETO
KOHTPOJISt
2. KpanroBas pusuka u 3j1eMeHThI acTpopusuxu (35 u)
36 1 OTKpBITHE IIEKTPOMArHUTHBIX BOJTH. YPOK OTKpbITHS Texymuit
CBOMCTBO 2JIGKTPOMArHUTHBIX BOJIH HOBOT'O 3HaHUA
37 2 DnexTpoMarHuTHas pupoaa ceera. CKopocTh YPOK OTKpbITHS Texymruit
cBeta. BonHoBekIe cBoiicTBa cBeTa. Jucnepcus HOBOT'0 3HaHMs
cBeTa
38 3 Hudpaxmus ceera. udpakimonHas pemerka. YPOK OTKpbITHS Texymuit
HOBOI'O 3HAHUS
39 4 WnTepdhepennns ceera. YPOK OTKpbITHS Texymuit
HOBOI'O 3HaAHHA
40 5 [Tonspuzamus ceera YpOK OTKPHITHSI Tekymuii
HOBOI'O 3HaAHHA
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41 6 I'eoMerpuueckas onTHKa Kak MpeaeabHbII VYPOK OTKpbITHS Texymuii OcBeTuTeNnb ¢ UCTOYHHUKOM
CITy4ail BOTHOBOM ONTHKU. 3aKOH OTPaKEHUS U HOBOI'0 3HaHUA cBera Ha 3,5 B, ncTOUHHK
npenomiieHus cBera. [lonHoe oTpaxkeHue. MUTAHUS, KOMITJICKT

MPOBOJIOB, IIIENEBas
Jqradparma

42 7 JlaGopaTopuasi padoTa 5. Vpok pedexcun TemaTtnueckuit OcBeTUTENb C ICTOYHUKOM

«M3mepeHne nokasaresns NpenoMIIEHUS! CTEKJIay cBera Ha 3,5 B, ncTouHMK
nUTaHus, KOMIIJICKT
MPOBOJIOB, IIENeBast
nuadparma, moayHuIHHID,
TUTAHTIET Ha MJIOTHOM JIHCTE C
KPYT'OBBIM TPaHCIIOPTUPOM

43 8 JlaGopaTopHas pa6oTa 6. lccinenosanue Vpok pediexcuu Temaruueckuii OcBeTHTEIb ¢ HCTOYHUKOM
3aBHUCHMOCTH yTIATIPEIOMIIEHHUS OT yIiia cBera Ha 3,5 B, ncTouHuK
MaJIeHNA. MTUTaHWS], KOMILIEKT

MIPOBOJIOB, IIIEJIeBas
nuadparma, moayHuIHHID,
TJIAHIIET Ha TUIOTHOM JIMCTE C
KPYT'OBBIM TPaHCIIOPTHPOM

44 9 JlaGopaTopHasi pagoTa 7. Vpok peduekcun TemaTnueckuit OcBeTUTENh C HCTOUHUKOM
Yron npeaoMieHus IpsiMo IPONOpLUUOHATIECH cBera Ha 3,5 B, uctounnk
YTy TaIeHUS. MTUTaHAS], KOMILTEKT

MIPOBOJIOB, IIIEIIEBas
nmuagparma

45 10 Jluaser. Bugps! muna3. [IpaBuna noctpoenus YPOK OTKpbITHS Texymruit
n300pakeHnH B TOHKUX JIMH3aX. HOBOr'0 3HaHHA

46 11 JlaGopaTopnasi paGora 8. Msmepenue Vpok pednexcun TemaTnuecknit OcBeTuTens C HCTOYHUKOM
(hoKyCHOTO paccTOSTHUSACOOMPAFOIIEH JTMH3HIL. cBera Ha 3,5 B, UCTOYHUK

MTUTaHUS], KOMILIEKT
MIPOBOJIOB, IIIEIIEBas
nmuadparma, SKpaH CTaIbHOM,
HaIpaBIISIONIas C
H3MEPUTENBHON IIKAIOM,
coOuparoIme JIWH3HL,
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PacceuBaroias nuH3a, ciai
«Mopenb npeamera» B
pentepe
47 12 Onrtuyeckue npuOopsl. ['Na3 kak onTuvecKast VPOK OTKpBITHS Texymuit
cucTeMa. HOBOT'O 3HAHMS
48 13 [ToBTOpHUTENBHO-0000IIAOIINEH YPOK IO TEME VYpok pediaexcun TemaTudeckuit
«ONEeKTPOIMHAMHKAY
49 14 Koutponrsaas pabota mo Teme Ypok Tematuueckuii
«DNEKTPOTUHAMUKAY Pa3BUBAIOLIETO
KOHTPOJISL
50 15 Bunet uznygennii. icrounvku cBeta. CrieKTphbI. YPOK OTKpbITHS Texymmii
CriekTpasIbHBIN aHAJH3. HOBOT'O 3HAHMs
51 16 TemnoBoe nznyuenue. [llkana VPOK OTKpBITHS Texymmit
3JICKTPOMAarHUTHBIX BOJH. HaOmronenue HOBOT'O 3HAHHA
CIEKTPOB
52 17 IToctynatet CTO: nHBapHaHTHOCTH MOTYJIS VYPOK OTKPBITHS Texymmmii
CKOpPOCTH CBETa B BaKyyMe, IPUHITAII HOBOI'O 3HAHHA
OTHOCHTEIHHOCTH DWHINTEHHA.
53 18 CBs13b Macchl M YHEPTHH CBOOOIHON YaCTHUIIBI. VPOK OTKpBITHS Texymmit
OHeprus MOKosl. HOBOT'O 3HAHU
54 19 Pemrenue 3aznau. Vpok peduexcun Temartuyeckuit
55 20 I'unoresa ITnanka o kBanTax. PoTO3PPEKT. VPOK OTKpBITHS Texymmit
3akonbl GoTorddexra. YpaBHeHHE DUHINTEHHA HOBOT'O 3HAHHA
utst porodrddexra.
56 21 ®oron. ['unoresa ne bpoiiis o BOTHOBBIX VPOK OTKPBITHSI Texymuit
CBOICTBaX YacTHIL. HOBOI'0 3HaHMs
57 22 KopryckynsipHO-BOTHOBOW JTyalin3Mm. YPOK OTKpbITHS Texymruit
Jasnenwne cBera. Onbrtel [1.H.JIe6enesa u C. 1. HOBOI'0O 3HAHUA
Basunoa. CooTHoIIEHHE HEONIPEAETEHHOCTEH
[etizenOepra.
58 23 [Inanerapnast momens atoma. KBaHTOBBIE YPOK OTKpBITUS Texymuit
IOCTYJIATBI Bopa HOBOI'O 3HAHUS
59 24 JI.P. «HabnroneHue TMHERYATHIX CIICKTPOBY. Ypok pedraexcun Tematuueckuit
OObsicHeHNE INHEWYAThIX CIIEKTPOB
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60 25 AtomHoe siapo. CocTaB ¥ CTpOeHUE aTOMHBIX VPOK OTKpBITHSI Texymmit
;[Hep HOBOI'O 3HAaHUs

61 26 SAnepusbie cuibl. Jedekt Mace 1 SHEPTUH VPOK OTKpBITHS Texymuit
CBSI3U. HOBOI'O 3HAaHUsA

62 27 PannoaktuBHOCTH. Anb(da-, Oera-, raMma — VPOK OTKpBITHS Texyuuit
pacmag aTOMHOI0 s1ipa HOBOT'O 3HAHUA

63 28 Henenne sipep. EcrecTBeHHas M ICKYCCTBEHHAsT | Y POK OTKPBITUS Texymmit
PaaroaKTUBHOCTh HOBOI'0 3HaAHKA

64 29 3aKkoH pajnoaKTHUBHOrO pacnaaa. CBolicTBa VPOK OTKpHITHS Texymuuit
HOHU3HPYIOIIMX U3Jy4YEeHUI HOBOr'0 3HaHMA

65 30 Snepusbie peaknuu. LlenHble sijiepHble peakiuu. | Y POK OTKPHITHS Texymmit
HZICpHBIﬁ peaxTop. HOBOI'O 3HAHUS

66 31 SnepHas SHepreTHKa. VPOK OTKpBITHSE Texymmit

HOBOI'O 3HAHUA

67 32 DneMeHTapHbIe YacTUIlbl. PyHIaMEHTaIbHbIC VPOK OTKpBITHS Texymuuit
B3aUMOJACHCTBHS HOBOT'O 3HAHUS

68 35 KonTponbsHas pabora mo teme «KBanToBas Vpok Temarnueckuii
(bplgpma» pa3BUBAIOLIETO

KOHTPOJISI
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PecypcHoe oGecnieuenne pado4eil mporpaMMbl
Jlumepamypa 0na yyumens

. IlpumepHnas mporpamMmMa cpeaHero (IMOJHOTO) olmiero oopa3oBaHus Mo (pusmKe Is MPOo(GUIBHOTO
ypoBHs (mucbMo JlemaprameHTa TOCYJapCTBEHHOM IOJMTUKKA B oOpa3oBaHuM MuHHCTEpCTBa
oOpasoBanus u Hayku Poccuu ot 07.07.2005 Ne 03-1263)

. [Iporpamma mo ¢usuke mns 10-11 wmaccoB o0meoOpa3oBaTebHBIX YUpekaeHUN (0a30BBIA U
npoduibHeIil ypoBHH) (aBTOph! B.C.lantomenkos, O.B.KopuryHosa).

. Yuebonuk I'.4. Mskumes, b.b. ByxoBueB, H.H. Cotckuii «®usmka 10 kiacc: y4eOHUK JUIst
0011e00pa3oBaTeNbHbIX YUpeKIeHUI: 0a30BbIil W mpoduibHb ypoBHU»,M.: «lIpocBenienue»,
2010.

. Yuebnuk I'.fI. Mskumes, b.b. byxosues, B.M. Yapyrun «®usuka 11 knacc: yd4eOHMK s
0011e00pa3oBaTeNbHbIX YUPEKICHUI: 0a30BbI M mpoduiabHbli ypoBHU»,M.: «lIpocBemienuey,
2010.

. PermkeBru ALT1. COopauk 3amad no ¢usuke s 8-10 kmaccoB cpeaneid mkombl. — 12-¢ m3a.- M.:
«[MpocseweHne», 1988

. Konrponsabeie padoter o ¢usuke: 10-11 xr.: Ku. dns yautens / A.E.Mapon, E.A.Mapon.- 2-e
n3n.- M.: «IIpocsemnienne», 2004

. JleMOHCTpaIMOHHBIN SKCIIEpUMEHT 1o (pu3uke B cpemnei mkose. Y.1. Mexanuka, MOJEKyIsIpHas
¢usuka, ocHOBHI AekTpoauHaMuku. [log pen. A.A. TTokposckoro. M3xa 3-e.- M.: «IIpocBermienue,
1978

. OBenuuk J.E. u np. Meronuka npenogaBanus GU3nMKH B cpeaneit mkoie: Mexanuka: [locooue mms
yuurens. 2-e u3a.- M.: «lIpocsemnienue», 1986

. Kuppsinos A.Il., KopmynoB C.M. TepmoaumHamuka u MoJieKyasipHas ¢usnka. - M.:
«lpoceeleHuner», 1977

I'mazynoB A.T., Hypmunckuit .., [Iunckuit A.A. Metonuka mpenonaBanusi (pU3uKu B
cpenHeil 1mKkoJe: DIeKTpouHaMUKa HecTallMoHapHbIX sBieHuid. KBantoBas ¢usuka.: [Tocobue st
yuurens. 2-e uza.- M.: «lIpocsemienuey, 1989

®usnka. 9-11 kmaccel: MPOEKTHAs AEATEIBHOCTh yJammxcs/ aBT.-cocT. H.A. JIpimapesa. -
Bosrorpaa: Yuurens, 2008

12. I'opnosa JI.A. UnterpupoBanHbie ypoku ¢pusuku: 7-11 knacesl. — M.:BAKO, 2009
13. Hemuenko E.A. Hecranmaptabie ypoku ¢usuku. 7-11 kmaccel. - Bousrorpan: Yuutens-
ACT, 2002

Ypoku ¢Qusuku C npuMeHeHHeM HH(OPMAlMOHHBIX TexHoJorui. 7-11 kiacchl.
Meromuueckoe mocodue ¢ 3IeKTPOHHbIM mpuiiokenreM / 3.B. Anekcanaposa u ap. — M.:
«lfnobyc», 2009
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Jumepamypa ona yuawuxca

1.

No o

8.

Vuebnuk ['.S1. Msxumes, b.b. Byxosues, H.H. Corckuii «®u3uka 10 kmacc: yueOHuK
UI10011e00pa30BaTEIbHBIXYUPSKACHUN:  0a30BBIA W MPO(UIBHBINA
ypoBHI»,M.:

«[Ipocsemenuer, 2010.

VYueOnuk I'.5. Msxkumies, b.b. byxosues, B.M. Hapyrun «®u3uka 11 knacce: yueOHUK
JU1100111€00pa30BaTENbHBIXYUPEKACHUNA:  0a30BbIM M MPOQUIBHBIN
ypOoBHI»,M.:

«[Ipocsemenuer, 2010.

PervkeBuu A.T1. COopHuk 3amad o ¢usuke uist 8-10 KaccoB cpemHeit mKoabl. — 12-¢
nm3.-M.: «IIpocBemenuey», 1988

Kuppsanos A.Il., Kopmryno C.M. Tepmoannamuka u MosiexkyisipHas ¢usuka. Ku. Jlns
yaamuxes - M.: «[Ipocsemenuey, 1977

M.U. bnynos becenst mo ¢usuke. — M.: [Ipocsemenne, 1964

[Tepensman S1.W. 3anumarensHas ¢puszuka. M.: Hayka., 1983

Tapacos JI.B. ®uzuka B npupone: Ku. [{ns yqammxces. - M.: «IIpocsemenne», 1988
Mapxk Kontyn. Mup ¢usuku. — M.: «JleTckas nurepaTtypar, 1987

Yueono- npakmuueckoe u yueono-nabopamopnoe ooopyoosanue

PaznaTounsiii MaTepua Ist IPaKTUIECKUX U JabopaTopHBIX pador, EI'D-madopaTopus

Meouapecypcwt

1. ®wuszwuka B mkoje. DIEKTPOHHBIE YPOKU U TECTHI. J[BI)KEHUE U B3aUMOJICHCTBHE TEJl.
JIBUKEHHE U CHIIbI

2. @dwusmka B MIKoJe. DIEKTPOHHBIE YPOKH U TecThl. PaboTa. MomHOCTh. DHEprHsl.
I'paBuTanus. 3aKoH COXpaHEHUsI SHEPTUU.

3. dusuka B 1mIkoJie. DIEKTPOHHBIE YPOKH U TeCThl. MOJIeKysipHas CTPYKTypa MaTepuu.
BuyTpennss sHeprus.

4. ®wusuka B 1IKoJe. DIEKTPOHHBIE YPOKU U TECThI. DJIEKTpUUYECKUE M0Jid. MarHuTHbIE TOJIS.

5. @®wusmka B MIKoJE. DJIEKTPOHHBIE YPOKH M TECThI. DJeKTpudecKkuid Tok. [lomyuenue u
nepeava MEeKTPOIHEPTUH.

6. VYpoxu ¢uzuxu Kupumia u Medoaus . 10,11 kmacc

7. Ypoku u3MKu C TOpUMEHeHHeM HWH(GOPMAIMOHHBIX TexHoJoruid. 7-11
KJ1acchl. MynbTUMEIUIHOE TPUTIOKEHUE K YPOKaM.

8. http: //class-fizika.narod.ru./prog.htm

9. DnexkTpoHHOE mpuiokeHue K yueOHuky «®usuka. 11 kmace» I'.5l. Msakumes, b.b.

byxosues, B.M. Yapyrun

Texnuueckue cpedcmea odyuenus KoMiprotep, UHTEpaKTUBHAS JOCKA
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