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Pabouas nporpamma no ¢pusuke B 9-m kiaacce Ha 2020 -2021 yyednbIii roa pazpaborana B
COOTBETCTBUH C TPEOOBAHUSIMM:

e O@enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

e @enepa’bHOr0 rOCYAApCTBEHHOI0 00pa30BaTENBHOIO CTaHAApTa OCHOBHOIO OOLIEro
o0pa3oBaHMs, YTBEP)KJIEHHOIO IpHUKa3oM MuHHUCTEpCTBa OOpa3oBaHMs M HAyKH
Poccuiickoit ®eneparun ot 17.12.2010 Ne 1897 (manmee - ®I'OC ocHoBHOro 00IIIErO
o0OpazoBaHus);

e [lopsaka opranu3anuy 1 OCYIIECTBICHUS 00pa30BaTEIbHOM IEATEIILHOCTH 110 OCHOBHBIM
o01eo0pa3oBaTesIbHBIM ~ [IporpaMMaM  00pa30BaTeNIbHBIM IPOrpaMMaM  HayaJbHOTO
o0I1Iero, OCHOBHOTO OOLIETO W CpEeAHero o0mero o0pa3oBaHUsA, YTBEPKIACHHOTO
npuka3zoM MuHuctepcTBa o0pa3oBanus U Hayku Poccuiickoit ®deneparuu ot 30.08.2013
Ne 1015;

e (emepasbHOrO TMEPEYHS YUYEOHHMKOB, PEKOMEHIYEMBIX K HCIIOJB30BAaHUIO TIPH
peanu3aly MMEIOLIMX IOCYJapCTBEHHYIO aKKpeAMTAlUI0 00pa30BaTENIbHBIX MPOrpamMM
HAYaJIbHOTO  OOILIero, OCHOBHOrO o0mero, cpegHero oodmiero  oOpa3oBaHus,
YTBEP)KJICHHOTO IpHKa3oM MuHucTepcTBa npocsenieHuss Poccuiickoit denepanuu ot
28.12.2018 Ne 345;

® T[epeYyHs OpraHW3allMii, OCYIIECTBIIONINX BBIMTYCK YYEOHBIX TOCOOWH, KOTOpBIE
JOTIYCKAlOTCAd K MCHOJb30BAHUIO IIPU peaid3allid HMEIOLUX TOCYyAapCTBEHHYIO
aKKpeIuTaluio 00pa30BaTeNbHBIX MPOrpaMM HayaJlbHOTO OOIEro, OCHOBHOI'O OOLIEro,
cpeaHero o0miero 00pa3oBaHusl, yTBEPKACHHOTO MpHKazoM MUHHCTEPCTBA 00pa30BaHUS
u Hayku Poccuiickoit @enepanuu ot 09.06.2016 Ne 699;

e CaHUTapHO-AMHIEMHOIOTUIECKUX TPEOOBAHUH K YCIOBUSM U OpraHU3aIHd O0yYEeHHUS B
00111e00pa30BaTEeIbHBIX  YUPEKICHUAX, YTBEPKIACHHBIX IOCTAHOBIECHUEM [ J1aBHOTO
roCyJapCTBEHHOI0 caHuTapHoro Bpauda Poccuiickoit @enepanuu ot 29.12.2010 Ne 189
(manee - CanlluH 2.4.2.2821-10);

e pacnopsbkenust Komurera mo o6pazosanuto ot 16.04.2020 Ne 988-p «O dopmupoBanumn
KaJIeHJapHOro y4eOHOro rpaguka rocylapcTBEHHBIX OOpa30BaTENbHBIX YUPEKICHHM
Cankrt- IlerepOypra, peai3yOIMX OCHOBHBIE OO0IIEe0Opa3zoBaTeIbHbIE MPOTPaMMBbI, B
2020/2021 yueGHOM romy»;

e pacnopsbkenuss Komurera no o6pazoBanuto ot 21.04.2020 Ne 1011-p «O popmupoBanuun
y4eOHBIX TUTAHOB TOCYJIApPCTBEHHBIX 00pa3oBaTenbHbIX yupexkaenuit Cankr-IlerepOypra,
peaau3yroLMX OCHOBHBIE 001Ie0o0pazoBaTenbHble mporpammbl, Ha 2020/2021 yueOHbIi
ro1».

e VYcraBa ['ocygapcTBeHHOro OOJKETHOIO 00IIE00pa30BaATEIBHOTO YUPEXKIECHUS CpeIHEN

o0meo0Opa3zoBarenbHOi Hikoibl Ne 436 ITerpoasoprioBoro paiiona Cankr-IletepOypra.

Pabouas mporpaMMa KOHKpETHU3UPYET COJIEpKaHuEe MPEIMETHBIX TEM 00pa30BaTEIbLHOTO
CTaHJapTa, JaeT pachpeeNeHre y4yeOHbIX 4YacoB IO pas3feiaM Kypca U ONpeeseHHYIO
MOCNIE0BATENbHOCTh  M3YUEHHUS  DPA3lAeNoB  (QU3MKU € YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM Y4eOHOro Ipolecca, BO3PAaCTHBIX OCOOCHHOCTEH
yyauxcs, onpeaenasieT MUHUMaJIbHbI Ha0Op ONBITOB, IEMOHCTPUPYEMBIX YUUTEIEM B KIlacce,

1ab0paTOPHBIX u MPaKTUYECKUX pabor, BBITIOJIHSIEMBIX YYALIAMHUCS.
PaGouas nmporpamma paccuuntana Ha 102 y4eOHbIX 4yaca u3 pacuera 3 y4eOHBIX Yaca B
HeleIo, 4uTo COOTBETCTBYET HIKOJIbHOMY yueOHOMY IUIAHY.

VYyeOnuk @usuka 8. A.B. IleppiiikuH BXoguT B ¢eaepanbHbl IepeueHb Y4eOHUKOB,
PEKOMEH/IOBAaHHBIX K HCIOJB30BAaHUIO TP peaM3alMM HUMEIOUMX TIOCYJapCTBEHHYIO
aKKpEJUTAINI0 00pa30BaTeIbHBIX MPOTPaMM OCHOBHOTO OOIIero oOpa3oBaHus, Y4eOHBIMU
NOoCOOMSMH, BBIMYLUICHHBIMM OpraHU3alMsIM{, BXOJSAIIMMH B IE€pPEYeHb OpraHU3alHi,
OCYIIECTBIISIONIUX BBIMYCK y4EOHBIX MOCOOMI, KOTOpbIE NOMYCKaIOTCS K MCIOJIb30BAHUIO MPHU
peanu3ali UMEIOIIUX TOCYJapCTBEHHYIO aKKpEAUTAIMI0O 00pa3oBaTeNbHBIX MHpOrpaMM
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OCHOBHOTO obmero o0OpasoBaHHs
( [Tpuxa3 Munucrepctsa oopazoBanus u Hayku PO ot 31.03. 2014 Ne 253).

Y4eOHO-MeTOAUYECKHH KOMILJIEKC

1. A.B. Hepbimkun ®dusuka 9 kinacc. YueOHUK 1715 00111€00pa30BaTEIBHBIX YUPEKICHUH.

Mocksa «/Ipoda» ,2019 (3;1ekTporHoe npuiaokenune 000 «/Ipodar», 2012)

A.B.Ilepbimkun COopHUK 33124 110 pusuke 7 - 9 kmace», M. «Ok3amen», 2016 .

3. O.U.TI'pomueBa KoHTposIbHBIE U CAMOCTOSATEIbHBIE pa0OTHI 1O pu3mKe. 9 Kimacc: K
yuebnuky A.B. Ileppimknna «®@usnka 9 xnace» M.: M3natenscTBo «OK3amen», 2013

4. B.A.KacbsinoB,®.JI. ImutpueBa Pabouas terpaap kK yueOHuKy [leprimkuna «Pusnka
9» Mocksa «/Ipoda»,2018

5. JL.A. Kupuk ®wusuka 9 CamocTOsATEIbHBIE 1 KOHTPOJIbHBIE paboThl. MOCKBa
«Hnekca»,2018

6. A.E.Mapon,E.A.Mapon Jlunaktudeckue mateprasibl Mocksa «JIpoday, 2002
JIeKTPOHHOe TnpuiIokeHne K yueOHuky B.B. bemaru, M.JI. JlomanuenkoBa, HO.A.

N

[Tane6paruena « Cheps» 9 knacc.llpocsemenue,2011.

MecTo 1 poJib Y4eOHOTr0 Kypca B y4eOHOM ILIaHe

VYuebubiii npeamer «®Pusnka» B OCHOBHOM 0011e00pa30BaTeNbHOIN IIKOJE OTHOCUTCA K
4yHCIly 00s13aTeNbHbIX U BXOAUT B DeiepanbHblii KOMIIOHEHT yueOHOTO IJIaHa.
KonnuecTtBo vacoB mo kypcy 102, u3 pacyera 3 yaca B HeAENO. 3a CUET YBEIMYEHHUs OOILEro
KOJIMYECTBA 4acoOB Ha | yac B KOHIIE Tojla pEKOMEH0BAHO IIPOBECTH IOBTOPEHNE OCHOBHBIX TEM
7 1 8 KJ1accoB.

Pouib ¢pu3nkm B yueOHOM IJIaHe onpeae/sieTcs cJeAyIIMMH OCHOBHBIMH 110JI0KEeHUSIMH:
Bo-nepBbIX, ¢usuueckas Hayka sBIsSeTcS (YHIAMEHTOM €CTECTBO3HAHMS, COBPEMEHHOU
TE€XHUKU U COBPEMEHHBIX IPOU3BOJICTBEHHBIX TEXHOJIOI'H, IO3TOMY, U3y4dasl HAa ypOKax (GU3MKU
3aKOHOMEPHOCTH, 3aKOHbBI Y IIPUHIIUIIBL:

— yyalnuecs MoJiy4aroT aJIeKBaTHbIE MPE/ICTABIECHUS O PeaIbHOM (PU3UYECKOM MHpE;

— MpPUXOJAT K TOHUMAHUI M Oojiee TIIyOOKOMY YCBOGHMIO 3HAaHMM O MPUPOAHBIX U
TEXHOJIOTHYECKUX TIpolieccax, H3yyaeMbIX Ha ypokax Ouojoruu, (usndeckoil reorpaduu,
XUMHH, TEXHOJIOTHH;

— Ha4YMHAIOT pa3dupaTbcs B YCTPONUCTBE M NMPUHLMUIE JEHCTBUS MHOTOUMCIEHHBIX TEXHUUECKUX
YCTPOMCTB, B TOM UHMCIIE, IIMPOKO HUCIIOJIb3YEMBIX B OBITY, U ydarcsi 0€30aCHOMY U OepexHOMY
UCIIOJIb30BAaHUIO TEXHUKH, COOJIIOIEHHIO MPaBHJI TEXHUKH O€30ITaCHOCTH U OXPaHBI TPYy/a.
Bo-BTOpBIX, OCHOBY M3y4eHHUs (PU3MKHU B IIKOJIE COCTABIIAET METOJ HAYYHOI'O MO3HAHUS MHpA,
MI03TOMY yJalluecs:

— OCBaMBAIOT HA MPAKTHUKE SMIUPUUYECKHE U TEOPETHUECKHE METO/bl HAyYHOTO MO3HAHUS, YTO
CHOCOOCTBYET MOBBILICHNIO KaYeCTBAa METOI0JIOTHYECKUX 3HAHUH;

— OCO3HAIOT 3HAYEHHE MaTeMaTUYEeCKUX 3HAHUN W ydaTcs MNPUMEHSITb UX MpU pEIIeHUU
HIMPOKOT'0 Kpyra npo0ieM, B TOM YHUcClie, pa3HOOOpa3HbIX (hU3HUYEeCcKHX 3374,

— IPUMEHSIOT METOJI HAYYHOI'O MO3HAHUS MPHU BBINOJIHEHUN CaMOCTOSITENIbHBIX yYEOHBIX U BHE
y4eOHBIX UCCIIEIOBAaHUN U POEKTHBIX paboT.

B-TperbuX, Npy M3y4eHUU (U3UKH, YJalllUecs cUCTeMaTH4ecKH padoTaioT ¢ uHpopmanuen B
Buzie 6a3bl (PAKTUYECKUX JAHHBIX, OTHOCIIIMXCS K U3y4aeMOM IpyIIe sIBIEHUH 1 00bEKTOB. JTa
uH(popMallns, MpeICTaBlIeHHAas BO BCEX CYILECTBYIOIIMX B HACTOSIIEE BpeMs 3HAKOBBIX
cucreMax, kiaccuduuupyercs, o0oOIIaeTCss M CUCTEMaTH3UPYETCs, TO €CTh Mpeoldpasyercs
yyaluMucs B 3HaHUe. Tak OHM OCBaMBalOT METO/Ibl CAMOCTOSATEIBHOIO MOJyUYEHUs 3HAHUS.
B-ueTBepTBIX, B Iporecce H3y4yeHHs (U3MKM, ydYalluecs OCBaMBAaIOT BCE OCHOBHBIE
MBICITUTEINIbHBIE ONIEPALINH, JIeXKAlllie B OCHOBE TIO3HABATEIbHOM 1€ TEIbHOCTH.



B-nsIThIX, UCTOPUYECKHE ACIEKTHI (PU3MKHU MO3BOJIAIOT YYalIUMCS OCO3HATh MHOI'OI'PaHHOCTb
BIMSIHUSA (PU3NYECKOI HayKH U ee uiel Ha pa3BUTHE LUBUIM3ALINY.
Taxkum oOpa3om, npenojaBaHue (pU3NKUA B OCHOBHOM ILIKOJIE IMO3BOJIAET HE TOJIBKO PEaTn30BaTh

TpeOOBaHUS K YPOBHIO MOATOTOBKH yYalllUXCSl B MPEIMETHON OOJIACTH, HO M B JMYHOCTHOW U
MeTanpeIMETHON 001acTax, Kak 3To npexycMorpeno @I'OC ocHOBHOTO 001Iero 00pa3oBaHusl.

®opma, NepHOIUYHOCTDH M MOPSIA0K TEKYIIEro KOHTPOJIS.

KonunuecTBo KOHTPOJIBHBIX paboT 3a Tof : 5 (MPOBOJATCS MO OCHOBHBIM TEMaMm ).
KonmuecTBo mabopatopHBIX(MIPaKTUIECKHX ) padoT: 9

Ilnanupyemble pe3yabTaThl 0CBOEHHUS 00y4AIONIUMHUCH OCHOBHOI
o0pa3oBaTesibHO MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMs

JIMUHOCTHBIMM pe3yJbTaTaMH o6yquIm (1)1/131/11(6 B OCHOBHOI IIIKOJIE SIBJISTFOTCSI:

- chopMHPOBAHHOCTH TO3HABATEILHBIX MHTEPECOB HAa OCHOBE Pa3BUTUSI MHTEIUIEKTYAIBHBIX H
TBOPUYECKHX CIIOCOOHOCTEN ydaIuxcs;

- yOeXIEHHOCTh B BO3MOXXKHOCTH IIO3HAHHMS NPUPOJBI, B HEOOXOAMMOCTH pPa3yMHOI'O
HCIIOJIb30BaHUA IIOCTI/DKCHI/Iﬁ HAayKU U TEXHOJIOT 1 JJIsA I{aaneﬁmero Pa3BUTHA YCIIOBEYCCKOI'O
o0IecTBa, yBa)KeHHE K TBOpLAM HAyKH M TEXHUKH, OTHOIICHHE K (PU3MKE KaK 3JEMEHTY
0011e4€eI0BEYECKOI KYIbTYpHI;

- CAMOCTOSATENILHOCTh B IPUOOPETEHNH HOBBIX 3HAHHH M IMTPAKTUYECKUX YMCHUI,

- TOTOBHOCTH K BI)I60py JKU3HCHHOI'0O IIyTh B COOTBCTCTBHUH C CcOOCTBEHHBIMHA HHTECpCCaMn U
BO3MOXKHOCTSIMH;

- MOTHBaNu:Aa O6pa3OBaTCHBHOﬁ JACATCIIPHOCTH IKOJBHUKOB Ha OCHOBC JIMYHOCTHO-
OPHEHTHPOBAHHOTO MOX0/1a;

- (opMupoBaHHE LEHHOCTHBIX OTHOIICHUH IPYr K IPYTy, YYUTEIO, aBTOPaM OTKPBITHUH U
u300peTeHuil, pesynbprataMm 00ydeHus.

MeTal’lDe}IMeTHLIMI/I pe3viabTaTaMu 06yqu1/151 (1)I/I3I/IKC B OCHOBHOM IIIKOJIE SIBIISIFOTCSL:

- OBJIAJICHHE HABBIKAMH CaMOCTOSITEIBHOTO TPHOOPETEHUsI HOBBIX 3HAHUM, OpraHU3aIuu
yueOHOM JesATeNbHOCTH, ITOCTAHOBKM 1€, IUTAaHUPOBAHMS, CAMOKOHTPONS U OIEHKHU
pe3yabTaTOB CBOEH IEATETbHOCTH, YMEHHMSIMHU TPEABUACTh BO3MOXHBIE PE3yJIbTaThl CBOUX
JIEHCTBUI; - MIOHUMAaHHE PA3TUIUA MEXAY UCXOAHBIMU (haKTaMu
W TUNOTE3aMHU ISl UX OOBSCHEHHUS, TEOPETHUYECKUMHU MOJACIISIMH U PEATbHBIMU OOBEKTaMHU,
OBJIaJICHUE YHHBEpPCAJIbHBIMU yYEOHBIMHU JIEHCTBUSMHU Ha MpHUMEpax TUMOTe3 i OOBSCHEHHS
W3BECTHBIX (PAKTOB W DKCIEPUMEHTATBHOM MPOBEPKU BBIIBUTAEMBIX THIIOTE3, pa3pabOTKH
TEOPETUYECKUX MOJIEJIeil MPOIIeCCOB WM SBIEHUM; - (popMHUpOBaHUE YMEHUN BOCIPUHUMATH,
nepepadaTbiBaTh MU TMPEABSIBIATh MHPOPMAIMIO B CIOBECHOH, OOpa3HOW, CHMBOJUYECKON
dbopMax, aHamTM3UpPOBATh M TepepabaThiBaTh MOJYYCHHYI0 HH(OPMAIMIO B COOTBETCTBHH C
MOCTaBJICHHBIMH 3aJ]a4aMH, BBIICTSATh OCHOBHOE COJIEP)KAHHE MPOYUTAHHOTO TEKCTa, HAXOIUTh
B HEM OTBETHI HA MOCTABJIEHHbBIE BOIIPOCHI U U3JIaraTh €ro; - npuoOpeTeHue
ONbITA CaMOCTOSITEJILHOTO TIOMCKa, aHajdu3a M oTOopa HMH(OpPMAMM C HCHOJb30BaHUEM
pa3IMYHBIX HMCTOYHHKOB U  HOBBIX HH(MOPMAIMOHHBIX TEXHOJOTHUH [UISI  pEIICHUS
MMO3HABATENIbHBIX 33714,

- pa3BUTHE MOHOJIOTHYECKON UM JUAJIOTMYECKOM peud, yMEHHUs BbIpakaThb CBOM MBICIH M
CITOCOOHOCTH BBICIYIIIMBATh COOECETHHMKA, MOHMMATh €ro TOYKY 3pPEHUs, NMPHU3HABAaTh MPABO
JIpyroro YyeJoBeKa Ha MHOE MHEHUE;
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- OCBOCHHE TPHEMOB JICHUCTBHH B HECTAaHJAPTHBIX CHUTYAIUAX, OBJIQJCHUE SBPUCTUYCCKUMHU
METOaMHU pelieHus npobiem;
- opMHpOBaHKE YMEHUI padOTaTh B IPYIIIE C BHIMOIHEHHUEM PAa3IMYHBIX COLMATIBHBIX POJIEH,
NPECTaBIIATh U OTCTAMBATh CBOM B3IJISABI M YOCKICHUS, BECTH TUCKYCCHIO

IIpeaMeTHBLIMH pe3yJabTaTaMH 06yLIeHI/I$I (bI/I3I/IKC B 9 KxItacce SIBISIOTCA.

BbINYCKHUK HAYYUTCS:

e coOmopaTh mpaBmiia 0e30MacHOCTH M OXpaHbl Tpyda mHpu pabore ¢ y4eOHBIM U
1a00paTOPHBIM 000PYIOBaHUEM;

® [IOHUMATh CMBICI OCHOBHBIX (PM3UYECKUX TEPMUHOB: (U3UUECKOE TEJIO, (PU3NIECKOEe
SBJICHHUE, (PU3NYECKasi BEIIMYMHA, CAUHHUIIBI H3MEPEHUS;

® pacrmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh NPU TOMOIIH (PHU3UUECKUX
METOJIOB; aHAJTU3UPOBATh OTJIEIbHBIC 3TAIbl MPOBEICHUS HCCIEAOBAaHUN M HHTEPIPETHPOBATH
pe3yJbTaThl HAOIOICHUH U OIBITOB,;

® CTaBUTh OMBITHI 10 WCCIEAOBAHHUIO (DU3MUYECKHUX SBICHUHA WM (PU3HMUECKUX CBOMCTB
Ten 0e3 HMCHOJb30BAaHUS NPSIMBIX H3MEPEHMId; Mpu 3ToM (GopMyaupoBaTh MpodieMy/3agady
y4eOHOro 3KCIEpUMEHTa; coOUpaTh YCTAaHOBKY M3 IPEIJIOKEHHOTO 000pYJ0BaHMS; IPOBOAUTH
OTIBIT ¥ POPMYITHPOBATH BHIBOIBI.

® TIOHMMATh POJIb SKCIIEPUMEHTA B MOJIYYCHUU HAYYHOU WH(OpMALIUK;

® TPOBOAUTH MpPsIMbIe WU3MEPEHHs] (PU3NYECKUX BEIMYMH: BpEMSs, PacCTOSHHE, Macca
Tena, o0beM, Cuila, TEMIIEpaTypa, aTMOC(EepHOE NaBJICHHE, BIAKHOCTh BO3yXa, HAIMPsDKEHHE,
CWJIa TOKa, paJualdoOHHBIA (OH (C HCIIONB30BAHHEM [O3UMETpa); MPU ATOM BBHIOMpATH
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U UCIIONIb30BaTh IPOCTENIIINE METOAbI OLIEHKH MOIPELTHOCTEN
A3MEPEHUM.

® TPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (DPU3MUECKUX BEIUYHMH C HCIOJIb30BAHUEM
OpSAMBIX W3MEPEHUH: TMPH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (HKCHpPOBATh pPE3YIbTAThI
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIWYHMH B BUIE TaOIUI] U TpadUKOB, JelIaTh BBHIBOJbI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

® [POBOAUTH KOCBEHHBIE M3MEpPEHMs] (U3MUECKUX BEJIIMYMH: TIPH BBIIOJIHEHUU
U3MEpeHuil coOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CleAys NpPEeASIOKEHHONM HHCTPYKIHH,
BBIUMCIISTH 3HAYEHHUE BEIMYMHBI U aHAJIM3UPOBATh MOJIYUEHHbIE PE3YIbTaThl C YUETOM 3a/1aHHOMN
TOYHOCTH U3MEPEHUN;

® aHAJIM3UPOBATh CUTYallMH NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX
NpPOSIBIIEHWE M3YYECHHBIX (U3UYECKUX SBJICHUM WJIM 3aKOHOMEPHOCTEH U INPUMEHSTH
MMEIOLINECs 3HAaHUS 7151 UX OOBSCHEHMUS;

® [OHMMATh TPUHIMIIEI JCWCTBUS MAallWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
yCIIOBHS UX 0€30MacCHOT0 MCII0JIb30BaHMS B TIOBCEJHEBHOM JKU3HU;

® JCIIOJIb30BaTh MPH BBHIMOJHEHUH Y4EOHBIX 3ajjady HAyYHO-TIOMYJISPHYIO JIUTEPATYPY O
(bu3NYECKUX SIBICHUAX, CIIPAaBOYHBIE MaTepUabl, pecypchbl IHTepHET.
BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:

® OCO3HaBaTh IICHHOCTb HAYYHBIX HCCIECAOBAaHUM, poib (U3MKK B paclIMpeHUH
IpeJICTaBICHU 00 OKpYXKAlOIIeM MUpPE U €€ BKJIaJ B YIy4IlIEeHUE KaueCTBA KU3HU;

® JCMOJb30BaTh MPUEMBI MOCTPOCHUS (PU3MUECKUX MOJENel, Moucka U GOpMyIUPOBKU
JI0KAa3aTeNNbCTB BBIIBUHYTBIX THMIIOTE€3 M TEOPETUYECKMX BBIBOJOB HAa OCHOBE AMIIMPHUUYECKU
YCTaHOBJIEHHBIX (DAKTOB;

® CpaBHMBAaThb TOYHOCTb M3MEpeHHs] (U3MUECKUX BEJIWYMH 110 BEIMYHMHE HX
OTHOCHUTEJIBHOM MOTPEIIHOCTH NPU IPOBEACHHUH MIPSIMBIX U3MEPEHU;

® CaMOCTOSITEJIbHO NPOBOJUTH KOCBEHHBIE H3MEPEHHs] M HCCIEIOBAaHUS (PU3UUECKUX
BEJIMYHMH C MCIIOIB30BaHUEM PA3JIMYHBIX CIIOCOOOB M3MEpeHUs GPU3NUECKUX BEJIMYMH, BEIOUPATh
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CpeICTBa M3MEPEHUsI C y4eTOM HEOOXOIUMON TOYHOCTH H3MEPEHHI, 00OCHOBBIBATH BBIOOD
criocoba M3MEpeHus, afeKBATHOTO MOCTABJICHHOHN 3ajade, MPOBOAUTH OICHKY JOCTOBEPHOCTH
MOJTYYCHHBIX Pe3yJIbTaTOB;

e BOCHpUHUMATh HH(POpPMANMIO (U3UYECKOTO COJNEPKAHHUS B HAYYHO-TIOMYJISIPHOM
JUTEpaType W CPEICTBaX MAacCOBOM WH(POPMALUK, KPUTUYCCKH OICHHBATH IOJIYYCHHYIO
uH(pOpPMAIINIO, aHATU3HUPYS €€ COJIepPIKaHNe U TaHHbIe 00 UCTOYHUKE WH(OPMAIINN;

® (CO31aBaThb CO6CTB€HHBIC NMUCbMCHHBIC U YCTHBIC COOGH.[GHI/ISI 0 (bI/I?;I/I‘-IeCKI/IX SABJICHUAX
Ha OCHOBE HECKOJIBKMX MCTOYHHKOB MH()OPMAIMH, COPOBOXKIATh BHICTYIIJICHUE MTPE3CHTAIUCH,
YUYUTBIBAA OCO6€HHOCTI/I ayauToOpun CBEPCTHUKOB.

OO0myMy NIpeIMeTHBIMH Pe3YJIbTATAMHU 00yUeHUs 110 JAHHOMY KYPCY SIBIISIOTCS:

- YMEHHE IIOJIb30BATHCA METOJAaMU HAY4YHOI'O HCCIICJOBAHMs SBJICHUN NPUPOIBL: IIPOBOIUTH
HaOJIOZIEHUs, TUIAHUPOBATh W  BBINOJHATH JKCIEPUMEHTHI, 00pabaThiBaTh PE3yJIbTaThl
U3MEpPEHUH, MPeICTaBIATh PE3YJIbTaThl U3MEPEHUIN C MOMOLIbI0 TaldauLl, rpapuKoB U Gopmyl,
OoOHapy>KUBaTh 3aBUCHUMOCTH MEXIy (PHU3MUECKUMH BEIUYHMHAMHU, OOBSICHATH PE3yIbTAThl U
JIeJIaTh BBIBOJIbI, OLICHUBATh I'PAHMIIBI [IOIPEUTHOCTEN PE3yJIbTaTOB U3MEPEHMI;

- pa3BUTHE TEOPETUYECKOTO MBIIUICHHS HAa OCHOBE (POPMHUPOBAHUS YMEHHH YCTaHABJIMBATh
(bakThl, pa3nuyaTh MPUYMHBI U CIEACTBUSA, UCIOJIB30BATh (PU3MUECKUE MOJIENH, BBIJBUIATh
THIIOTE3bI, OTBICKUBATh U (HOPMYJIHPOBATH JOKA3aTEIbCTBA BBIABUHYTHIX THIIOTES.

HoBas monmens KMM mno ¢usnke OpHeHTHpOBaHA Ha OIEHKY €CTECTBEHHOHAYYHOMU
IPaMOTHOCTH, T.€. TOTO 0OOOILIEHHOTO pe3ysbTaTa, Ha JTOCTHKEHUE KOTOPOI0 PAacCUUTaH Kypc
(¢u3MKK OCHOBHOM MIKOJbI. OpHEHTalUsl Ha €CTECTBEHHOHAYUYHYIO0 I'PaMOTHOCTh IIpEIoJiaraeTr
aKUEHT Ha METOJ0JOrMi0 Hayku ((popMupyeM H, COOTBETCTBEHHO, OLIEHMBAEM, HE TOJbKO
HayyHbl€ 3HAaHHSA, HO U NOHHMMAHHE YyYalllUMHUCA IpolLecca MOIYYEHHs] HAy4HbIX 3HAHWUN) U
IPAaKTUKO - OPUECHTUPOBAHHOCTH (IPUOPUTETHOM 3a/1aueil 00y4eHHs CTAHOBUTCS HUCIIOJIb30BaHNE

MOJIYYCHHBIX 3HAHUM B CUTYalMSIX «OKM3HEHHOT0» XapaKTepa).

HOSTOMy JOITOJIHUTCIIbHBIC

IUTAHUPOBAHUHM CIIEAYIOIIUM 00pa3oM:

qacChbl

OyaoyT pacmpeleneHbl

Y4eOHO-TEMATHYECCKUN TIJIAH

B TEMATUYCCKOM

Ne | Ha3Banue Kox N3 Hux Ha:
paszmena, TeMbl BBINOJIHEHHE u3ydyeHue u3ydeHme u3ydyeHme
BO BLINOJHEHHE
n/ NPAKTHYECKHAX | QU3MYECKHX | TEXHHYECKHX | HCTOPHH
4aco i, . KOHTPOJIbHBIX
n (1adopaTOpHBIX) | SIBJIEHUH YCTpOJCTB HAYKHU
B padort
padort
1 | 3akonsl
B3aUMOJICHCTBUSA 36 2 2 1 2 2
Y IBVO)KEHUS TEJ
2. | Mexanu4eckue
KojeOaHus u 12 1 1 1 2 1
BOJIHBI. 3BYK
3. | DneKkTpoMarHuTH 18 2 1 1 1 1
o€ 1oJie
4. | CtpoeHue atoma 16 4 1 1 1 1
¥ aTOMHOTO Si7jpa
5. | Ctpoenue u 0 0 0 0 0
DBOJIOLUSA 5
Bcenennon
6. | [ToBropenue 12 0 4 6 4 0




PesepB Bpemenun 3

HUTOrIO: 102 9 9 10 10 5

Conepmaﬂne yqeﬁﬂoro MaTepuajia ¢ 10I0JHCHUAMHA

IloBTOopenne Tembl «CBeToBbIE iBJIeHus» (3 Yaca)

I'eomeTprueckas onTuka. 3aKOH MPSIMOJIUHEHHOTO PACTIPOCTPAHECHUS CBETA. 3aKOH OTPaKEHUS
cera. [1nockoe 3epkano. 3akoH npesnomieHus ceera. [lonHoe BHyTpeHHEE OTpaKEHUE CBETA.
JInnza. ®okycHOE paccTosHUE IUH3BL. | 183 Kak onTudeckas cucreMa. bim3opykocTs
Texnuyeckue ycmpoticmea: O4YKH, JIyna, epUcKoIl, (oToanmnapar, IpOeKIMOHHBIN anmnapat
Temal.3aKkoHbI B3aUMOAEHCTBHSA U ABHKeHHs TeJ (36 u)

Marepuanbnas Touka. Cucrema orcuera. [lepemenienne. CKOpocTh NPSIMOJIMHEHHOTO
paBHOMEpHOTO ABMkKeHUS. [IpsiMosinHeiHOEe paBHOYCKOPEHHOE IBUKEHUE: MTHOBEHHAs
CKOPOCTbh, YCKOpEHUE, nepeMelieHre. I'papuky 3aBUCUMOCTH KHHEMATHUYECKUX BEJIMYUH OT
BPEMEHU MPU PABHOMEPHOM U PAaBHOYCKOPEHHOM JBMKEHUU. OTHOCUTEIHHOCTh MEXaHUUECKOTO
JIBWKEHUs. ['eolleHTpruyecKast U reJIMoLeHTpUYEecKast cucteMbl Mupa. MHepuuanbHas cucrema
orcueta. 3akoHbl HeroTona. CBoboiHOe nagenue. HeecomocTs. 3aKOH BCEMUPHOIO TATOTEHUS.
[MckyccTBeHHBIE CITyTHUKH 3eMiu. | iMiynbe. 3aKOH coOXpaHeHUs1 UMITylbca. PeakTuBHOE
JIBIDKCHHUE.

Qu3suueckue s61eHUs 8 Npupooe: IPUMEPBI CKOPOCTEH B )KUBOIM M HEXKUBOU MPUPOJE, CUila
TPEHUS B IPUPOJIC U TEXHUKE, TPUIMBBI U OTJIUBHI, ABHKEHHUE Tu1aHeT COTHEYHON CHCTEMBI,
TEUEHUE BOJbI B PEKAX U KaHAJIAX PEAKTUBHOE ABMKEHUE )KUBBIX OPraHU3MOB, SHEPIHS PEK U
BETpa U €€ HCIOJIb30BaHUE B TEXHUKE; MOUTHOCTH KUBBIX «IBUTATEIICH.

Texnuueckue ycmpoucmea: CIAJOMETP, JaTYUKU MOJIOKEHUS, PACCTOSHUS U YCKOPEHUS,
KOCMHUYECKHE aImapathl, PaKeTHl.

Hcmopusa nayxku: onbiTel ["anuneo [Nanunes no u3ydeHno cBOOOIHOTO MaieHUs U HHEPLUU
3aKOHBI MEXaHUKH HprOTOHA M 3aK0H BceMUpPHOTo TAroteHus, I'. Kapenauia no onpeneneHuo
IpaBUTALIMOHHON TIOCTOSIHHOM, 3aKOH yrpyroi aedopmaruu P. I'yka, Bknan K.O.[{uonkosckoro
u C.I1.KoponeBa B pa3BUTHE PEAKTUBHOTO ABUKEHUS KOCMUUYECKHUX PaKeT, paboThI
N.B.Memepckoro.

@DpoHTAIbHBIE JIA00pPaTOPHbIE PA0OTHI

1. UccnenoBanue paBHOYCKOPEHHOTO JIBI)KEHUS 0€3 Ha4allbHON CKOPOCTH.

2. U3mepenue yckopeHust CBOOOIHOTO MaICHHS.

Tema 2. Mexannueckue Koj1e0aHusi ¥ BOJHbI. 3BYK (12 u)

KonebarenbHoe neuxenue. Konebanus rpysa Ha npyxune. CBoOOgHBIE KOJIEOaHUSI.
KonebarenbHas cucrema. MasTHUK. AMIUIMTY/A, IEPUOJI, YacToTa Kosnebanui. [["apmonndeckue
koseOaHnus ). [IpeBpaiieHue s3Heprum npu KojaedareabHOM ABMKEHUU. 3aTyXalolre KoneOaHusl.
Beinyxaennsie koneOanus. Pezonanc. Pacripoctpanenue konebanuil B ynpyrux cpezax.
[Tomepeunsle 1 MPOAOIBHBIE BOJMHBIL. J{i1rHa BOTHBI. CBS3b JJTMHBI BOJIHBI CO CKOPOCTHIO €€
pacrpocTpaHeHHsI U IEpHOJIOM (4acTOTOM). 3ByKOBbIE BOJIHBI. CKOpOCTh 3ByKa. BricoTa, TeMOp 1
TPOMKOCTH 3ByKa. JX0. 3ByKOBO# pe3oHaHc. [MHTepdepenims 3Bykal.

Dusuueckue a61eHUs 8 NpUpooe: BOCTIPUITHE 3BYKOB KUBOTHBIMHU, BETPOBBIE BOJIHHI,
3eMJIETPSICEHUE, CEHCMUUYECKIE BOJIHBI, I[yHAMH, 9XO.

Texnuueckue ycmpoiicmea. 3X0J0T, UCTIOJIb30BAHUE YIIbTPA3BYKa B OBITY M TEXHUKE.

Ucmopus nayku: Onprtel I'.Tamunest u X.I roifrenca mo u3ydeHuro Konedanuii, onbITel K.-
J.KonnanoHa o u3aMepeHunto CKOPOCTH 3ByKa B BOJIE.

DpoHTAIBHBIE JJA00PaTOPHBbIEC PA0OTHI

3. UccnenoBanue 3aBUCMMOCTH MIEPUO/IAa U YACTOTHI CBOOOIHBIX KOJICOAHNH MAaATHUKA OT JITMHBI
€ro HUTH.




Tema 3.9aexkTpomMaruuTHoe noJe (18 u)

OnHopoaHOE U HEOAHOPOJAHOE MAarHUTHOE noJje. Hanpapienue Toka U HanpapjieHUEe JUHUHN €ro
MarauTHoro nojs. [IpaBuso 6ypaBunka. OOHapyx’eHHe MarHUTHOTrO noJis. [IpaBuso jgeBoii pyku.
WNunykuust MarHuTHOTO 11oJisl. MaruutHbii notok. Onbitel @apajes. DneKTpoMarHuTHas
nHaykuud. HanpaBnenune naaykumonHoro toka. [Ipasuiio Jlenna. SIBnenne caMOMHAYKIUY.
[Tepemennsiit Tok. ['enepaTop nepemenHoro Toka. [Ipeodpa3zoBanus suepruu B
anekTporeneparopax. TpaHncpopmatop.

[lepenaua sneKTpUYECKOM IHEPTUU HA PACCTOSHUE. DIIEKTPOMArHUTHOE TOJIE.
DneKTpOMarHuTHeIe BOJHBL. CKOPOCTh pacpOCTpaHEHUs 3JIEKTPOMArHUTHBIX BOJIH. BiusHue
9JIEKTPOMArHUTHBIX U3TYYCHUH Ha kuBble oprann3Mbl. KonebarenbHblit kouTyp. [Tomyyenue
ANEKTPOMArHUTHBIX Kosiebanuil. [IpuHImnb! paguocsssu u teneBuaeHus. [Marepdepenuus
cBeTa.|DnekTpoMarHuTHas npupoza ceera. Ilpenomnenue csera. [Tokazarens npenomieHus.
Hucnepcus ceeta. [[Bera Ten. [Cnexkrporpad u crieKTpockorl. | TUIbl ONTHYECKUX CIIEKTPOB.
[CnexktpanbHbiii ananus.| [lornomenue u ucmyckanue cera aromamu. [Ipoucxoxaenue
JIMHEWYAThIX CIIEKTPOB.

Dusuueckue a61eHUs 8 NpUpode: MarHUTHOE 110J1e 3eMitd (Jipeti() mOIH0COB, POJIb MATHUTHOTO
TI0JISA JUIS KU3HU Ha 3emiie), MOJISIpHOE CUSIHHE, [IBETa Tell, ONTUYECKHE SIBJICHUs B aTMochepe
(uBet HeOa, pedpakius, pagyra, MUpax), OMOJIOTHYeCKOe IeHCTBHUE BUIMMOTO,
yABTPaPHUOIETOBOIO U PEHTI€HOBCKOIO U3y4eHHH, BOJJOKOHHAS OITHKA.

Texnuueckue ycmpoticmea: TpUMEHEHNE TOCTOSTHHBIX MAarHUTOB, SJIEKTPOMArHUTOB,
3JEKTPOJIBUTaTEb OCTOSHHOIO TOKA, TEHEPATOP MOCTOSHHOIO TOKA.

HUcmopus nayku: onbiTel B.I'miib0epTa mo HaMarHMYMBaHUIO JKelie3a, ONbIT X.JpcTena mno
HAOIII0JIEHUI0 MATHUTHOTO TOJISl MPOBOJIHUKA C TOKOM, OnbIThl M.Mapanes 1mo u3y4eHuro sBICHUS
3JIEKTPOMArHUTHOM MHIYKIIMU. ONBITHI HBI0TOHA IO MCCIIEIOBAaHUIO IUCIIEPCUU CBETA; OTKPHITHE
uHppakpacubix BoiH (Y.Iepuens), ynpTpaduoneroBsix BosH (B.Putrep), peHTreHoBcKkoro
usnydenus (B.Pentren).

®poHTaNbHBbIE J1a00paTOPHBbIE PAG0THI

4. 3y4yeHue siBIEHUS JIEKTPOMArHUTHON UHAYKIIUU.

5. HaGroieHue CIUTOIIHOTO U JIMHEHYAThIX CIEKTPOB HCITyCKAHUS.

Tema 4.CTpoeHne aTroma u aToMHOrO0 siapa (164)

PannoakTHBHOCT KaK CBUJIETENBCTBO CIIOKHOIO CTPOEHUS aTOMOB. AJb¢a-, 0eTa- 1 raMma-
uznydenus. Onbitel Pesepdopaa. SnepHas monens atoma. PaguoakTHBHBIE TPEBpaILCHUs
aToMHBIX saep. CoxpaHeHHe 3apsJ0BOr0 U MACCOBOIO YHUCEN MPH SACPHBIX PEAKIIHSIX.
DKcIepUMeHTaIbHbIE METO/IbI UCCIeIoBaHMs yacTULl. [I[pOTOHHO-HEUTPOHHAs MOJIENb si/Ipa.
du3nyecKkuil CMbICI 3apsAI0BOro U MaccoBoro uncen. M3oronsl. [lpaBuna cmemenus ans anbda-
u OeTta-pacrnaja npu AAEpHBIX peakusIx. DHEpPrus CBsI3U YacTUIl B sape. JleneHue saep ypaHa.
ennas peakius. SaepHas sHEpreTUKA. DKOJIOTHIECKUE TTPOOIEMBI paOOTHl AaTOMHBIX
anektpocTaHuuil. Jlosumerpus. Ilepros nonypacnana. 3akoH paJloakTUBHOIO pacnana. Biusxue
PallMOAaKTUBHBIX M3JIyUYE€HHUI Ha )KUBbIE OpraHu3Mebl. TepmosaepHas peakius. VIcTOYHUKH SHEprUn
Connua u 3Be37.

Du3zuyeckue s161eHUs 8 Npupooe: eCTECTBEHHBIN pal0aKTUBHBINA (POH, KOCMUYECKHE TyUH,
paZlnOaKTUBHOE U3ITydeHHE PUPOAHBIX MUHEPAJIOB.

Texuuueckue ycmpoticmea. CIIEKTPOCKOI, HHANBUAYAIbHBIN 103UMETp, Kamepa BunbcoHa.
Hcmopus nayxu: oTKpBITHS IMHKI Toraomenus B cnektpe Connna (M. ®paynrodep);
€CTECTBEHHOM paJuoakTUBHOCTH (A. bekkepenb); OTKphITHE HOBBIX paJHOAKTUBHBIX 3JIEMEHTOB
(IT.Kropu 1 M.K1opu); OTKpBITHE CI0KHOTO CTPOSHHSI aTOMa, OTKPBITHE IPOTOHA, UCCIIEI0OBAHUS
paauoakTuBHOrO M3nydenus (2. Pesepdopn).

®poHTaNbHBbIE Ja00paTOPHBIE PA0OTHI

6. 3mepeHune ecTeCTBEHHOTO PaMAIIMOHHOTO (POHA JO3UMETPOM.

7. 3yueHue neneHus sapa aroma ypaHa o (otorpagpuu TpeKkos.

8. OneHka nepro/ia moyiypacnajaa HaxoJAIIMXCs B BO3yXe MPOIYKTOB paciaja rasa pajoHa.



9. N3yueHune TPeKOB 3apsKCHHBIX YaCTHIL 110 TOTOBBIM (poTorpadusim.

Tema 5.Ctpoenne u 3Boaouus Beesennoii (5 1)

Cocras, cTpoeHue u npoucxoxjaeHue ComHeunon cuctemsl. [Inanetsr u masnbie Tena CoaHeuyHON
cucteMbl. CTpoeHue, uzinyduenue u 3osronns Connia u 38e31. CTpoeHue U 3BOJIOIUS
Bcenennoii.

Tema 6. IloBTopenne kypca 7 u 8 kiaacca (10 u1)

PaBHOBecue mMaTepraibHON TOUYKH. AOCOIOTHO TBEPAOE Teno. PaBHOBECHE TBEPIOTO TEa C
3aKkperuIéHHON ochio BpamieHus. Moment cuiibl: M = F| . LienTtp Tspkectu. [IpocThie MEXaHU3MBI.
«30J10TOE MPABWIIO» MEXaHUKHU. Phruar. YcioBue paBHoBecus peiuara: Mi+Mo+... =0.
[MoxBrxHBIN 1 HenoABWXKHBINA 0J10kU. KIT/] mpocThIX MEXaHU3MOB.

JlaBnenue TBepaoro Tena:p=F/S.

JlaBnenue xuakocteit u razoB. 3akoH [lackans. JlaBneHue B KUAKOCTH U rasze. ['uapocraTuyeckoe
JaBJIEHUE BHYTpH XUIKocTu: P = pgh. Ilapamokc [Tackams. Atmocdeprnoe nasienue. Mamepenue
aTMocepHoro naBieHus. 3akoH Apxumena. DopmMyia Ui ONpeIeIIeHUs BEITATKHBAIOIICH CHITHI,
JEHCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE B )KHUIKOCTh WM ra3: Fa = pgV.YcnoBue miaBanus Tena.
[InaBanue cyaoB u Bo3ayxoruiaBanue. Maeanbnas ;xuikoctb. TedeHue sKUIKOCTU. 3aKOH
bepnynnu. [logséMHas cuma Kpbuia caMosieTa.

Qu3zuueckue s181eHUs 8 Npupoode: BIUSIHAEC aTMOC(EPHOTO TaBIICHUS HA )KUBON OpPraHu3M,
BOJISIHBIE KJIIOYH U YCTPOMCTBO apTE€3MaHCKUX CKBaXKUH, IJIABAaHUE PhIO, phlYaru B Telle YeIOBeKa
Texnuueckue ycmpouicmea: TUHAMOMETP, MOAIIUITHUKA, COOOIIAOITUECS COCY/IbI, YCTPOUCTBO
BOJIOTIPOBO/Ia, TUAPABIMYCCKUI TIpecc, MaHOMETp, 0apoMETp, BEICOTOMEP, TOPIITHEBOH HACOC,
apeoMeTp, MOJIBIKHBINA U HEMOABMKHBINA OJIOK, CIOPTUBHBIE TPEHAKEPHI, IPOCTHIC MEXAaHU3MBI B
ObITY (TIpUMEPBHI).

HUcmopus nayku: 3akoHbl MeXaHUKH HbIOTOHA M 3aKOH BCEMUPHOTO TATOTCHHS, 3aKOH YIIPYTOn
nedopmaruu P. I'yka, 3axon [lackans nepenauu JaBieHUs B )KUAKOCTSX U razax, HCCIEI0BaHUS
YCJIOBHSI paBHOBECHS pbluara v 3aKoHa IjlaBaHus Tej, mpoBeaeHHubie Apxumenom, E. Toppuuerm,
b.ITackans, O.¢oul epuke mo uzyyeHnro atMmochepHOro JaBiIeHUs; ONBITE MOHTOIb(BE MO
BO3/1yXOIJIABAHHUIO.

8 kiaacc.

DJleKTprUecKHe siBJeHUs. DIEeKTpU3alus ABa BUIa 3apsAA0B. B3anMozeicTBue MOKOSIINUXCS
AIIEKTPUYECKUX 3apsA0B. 3aKOH COXPaHEHMsI DJIEKTPUUYECKOTO 3apsia. JleaumocTts
AIIEKTPUYECKOTO 3apsa. DIeKTpudeckoe moe. JlecTBre 3eKTpUIecKoro mois Ha
ANIEKTpUYecKue 3apsabl. [[pOBOIHUKY U TUANEKTPUKH.

DuiekTpryeckuii TOK. [TocTosSHHBIN AnekTpuyeckuil ToK. JlefcTBUS AIEKTPUYECKOTO TOKA.
Cua tokal =g/t. Hanpspxkenne U = A/Q.3akon Oma juts yuactka snekrpuueckoit rernu: I=U/R.
Dnekrpuyeckoe conporuBieHne R. Y aenpHoe anexrpudeckoe conporusieHue P.R = (p:1)/S

[TocnenoBarenbHoe coequHeHne npoBoAHUKOB: 11 = I2; U = U1 + Uz; R = R1 + RollapannensHoe
COeIMHEHUE MTPOBOHUKOB paBHOTO compotuBienus: Ut = Uz; | = l1+ I2; R =R1/2
CwmernraHHble COETMHEHHS TPOBOIHUKOB. PaboTa 1 MoiHOCTh AnekTpuueckoro Toka: A = U-l;
P = U-l. 3akon xoynsa—Jlenna: Q = IR
Dusuueckue s61eHUs 6 Npupode: HIEKTPHUECKUE IBICHHUS B aTMOC(epe, dJIEKTPUIECTBO KHUBBIX
OpPTraHU3MOB.
Texnuueckue ycmpoticmea. dSIEKTPOCKOT, UCTOYHUKH MTOCTOSTHHOTO TOKA, aMIIepMETp,
BOJIETMETP, PEOCTAT, CYUETUUK AIIEKTPUUECKON SHEPTUH, HIEKTPOOCBETUTENILHBIE TIPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONTPHOOPHI (TIPHUMEPHI), TPEIOXPAHUTEIH; YIET U UCTIOIh30BaHUE
AIIEKTPOCTATUYECKUX SIBIICHUM B OBITY M TEXHUKE; HJIEKTPOIIPOBOJIKA U MTOTPEOUTEIN
AIIEKTPHUYECKON YHEPTUH B OBITY, KOPOTKOE 3aMBIKaHHE.
HUcmopus nayku. coznanue ranpbBanndeckux sneMeHToB (JI.['aneBanu, A.Bonbra, B.B.IleTpoB),
usydenue armochepnoro snexrpuuectsa (b.@panknun, [.Puxman), otkpsiTie 3akoHOB (I".OM,
J.JIxyoub.
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TennoBble siBjaeHnss. OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOCHUS
BenlecTBa. Macca u pazmepsl MosieKkyil. TennoBoe ABMKEHHE aTOMOB U MOJIeKyJl. CBA3b
TEMIIEPATyphI BEIIECTBA CO CPeIHEN CKOPOCThIO Xa0THUECKOro ABMKeHUs yacTtull. uddy3us
Bsaumoneiictue mosnexkyn. CMaunBanue. KanuuisipHble sBJIEHUS.

Monenu TBEPAOTO, )KUJIKOTO U Ta3000pa3HOT0 COCTOSIHUM BEIIECTBA U UX OOBSICHEHHE Ha
OCHOBE MOJIEKYJISIPHO-KMHETUUECKON TEOPUH CTpoeHus BemiecTBa. CTpoeHne TBEPIBIX TEIL.
Kpucrannnueckoe n amopdHoe coctosiHus BemecTBa. TemnoBoe pacmupenue. Oco0eHHOCTH
TEIUIOBOr'0 pacIlIupeHus Boabl. TernoBoe paBHoBecue. Temneparypa. TemnepaTypHas mKaia
Lenbcus.

Buytpennsis sneprus. Pabota u Tersonepeaaya Kak criocoObl H3MEHEHUS! BHYTPEHHEH YHEPIUH.
Bune! Teruionepenaun: TeMIONpPOBOJHOCTb, KOHBEKIUS, U3TyueHne. KonnmuecTBo TemIoThI.

VY aenbHas TemnoeMKocTh .Q = cm(tz — t1)

[TnaBnenue u kpucramunzanus. i3MeHeHrne BHyTpEHHEH SHEepTrUn IpHU IJIaBJICHUU U
KpHCTAJUIM3alMU. Y AeIbHAs TEIUIoTa IiaBiaeHus A= Q/m

Hcnapenue u koHaeHcanus. MsmeHeHre BHyTpeHHEH SHEPTUH B Mpoliecce UCTapeHust U
KOHJeHcaluuu. BinaxxHocts Bo3nyxa. Kunenue »xukocti. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS
oT aTMOoc(epHOro AaBlIeHHUs. Y AeabHas TEIIoTa mapoodpasosanus L = Q/m.

KonnuecTBo TEI0Thl, BIAEISEMOE IIPU CTOPAHUU TOIUIMBA. Y JieJIbHAs TEIIOTa CrOpaHus
torarBa = Q/m

3aKOH COXpaHECHHUsS YHEPTUH B TEIUIOBBIX MPOIEccax. Y paBHEHHE TEIIoBoro Oatanca: Q1 + Q2
=0.

[TpuHIHMITEI paOOTHI TEIIOBBIX ABUTATENCH. TEIIoOBbIC IBUTATEIN M OXpaHa OKPYKAOIIEH
CpEeIbL.

Qusuueckue aenenus 6 npupoode: nznydenue CoHIa, 3aMep3aHue BOJOEMOB, IPUMEPHI
NIPOSIBJIICHUS] KOHBEKIIMU B aTMoc(epe — Mopckue Opu3bl; 00pa3oBaHue poCkl, TyMaHa, WHes,
cHera

Texnuueckue ycmpoiicmea. JKUAKOCTHBINA TEPMOMETP, JATUYUK TEMIIEPATYPBI, TEPMOC, CUCTEMA
OTOILJICHUSI JOMOB, BOJIOCSIHOM U 3JIEKTPOHHBIN TUTPOMETPBI, ICUXPOMETP, apoBasi TypOUHa,
JIBUTaTelIb BHYTPEHHETO CTOPAHUS

Hcmopusa nayku: onsitel b.Pymdopna, I'. /131, k. JKoyins; ucTOpus TEMIOBBIX ABUraTeseH

(dx.Yart, H.Otto, P.luzens, U.W. TlonzyHoB)

Pe3epB Bpemenu (3 1)
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KAJIEHJAPHO-TEMATHYECKOE U IIOYPOYHOE IINTAHUPOBAHHUE

9 kJiace

Ne Tema ypoka Tun ypoka TpeOoBaHNsI K YPOBHIO Ilnanupyemblie pe3yabTaThbl Ilnanupyemblie | @akTuyeckas
ypo NOATOTOBKH OCBOCHHS CPOKH aara
Ka NPOBEACHUA NPOBEACHUA
Y4yenuk HAYyYINTCHA YpPOKa YpPOKa
1. | lHoBTOpeHue. 3aKoHbI | YPOK 3HaTh 3aKOHBI - BcnoMHUTB 3aKOHBI F€OMET- 1 Henens
HPAMOJIHHEHHOTO IIOBTOPEHMSI | TEOMETPUYECKON OITUKH; PUYECKOM ONTHUKU; - YMETh
PacUpOCTPaHCHHS OCHOBHBIE MOHATUS U YMETh JIENIaTh OCTPOEHHS IPH
cBeTa. 3aKOHBI
CTPOUTH U300paKEeHUs B OTpaXEHUU CBETA U CTPOUTH
otpaxkeHus. [1imockoe 5
3epKAIO. 3epKaje. N300paXeHUs B 3€pKajle
2. IToBTOpeEHue. Ypok 3HaTh 3aKOHbI PETOMIICHUS - BcnoMHUTB 3aKOHBI F€OMET - 1 Henens
IIpenomiIeHHe CBETA. | 1oBTOpEeHUs | CBETA; IIOHATHE OTHOCUTEIh- PUYECKON OITHKH;
3aKoHBI. HOT'O TIOKa3aTeNs - YMETh J€NaTh MOCTPOEHHUS IIPHU
IPEIOMJICHUS, IIPEJIOMJIEHUU CBETA; peliaTh
VYMeTh 1enaTh NOCTPOCHHUS KAaueCTBEHHbIE 3aJa4H.
3. IToBTOpeEHue. Ypok 3HaTh U IOHUMATh ONITUYECKUE | - BCIOMHUTDL BWIIBI JINH3; UX 1 Henens
JInnser. Iloctpoenust | nosropenus | NpUGOPHI; OCHOBHBIE IMHUU M | HA3HAYEHHE; yMETh JeNaTh
H300paKeHUS B TOYKH JIMH3BI, YMETH CTPOUTH | MOCTPOEHUS B JIMH3AX.
nuH3ax. TexHuueckue
- M300paKeHUs B JIMH3AX.
YCTPOMCTBA.
Pa3nen 1.3akoHbl B3aumMoaeicTBus M ABH:KeHUs TeJ (36 qaCOB)
4/1 MarepuanbHas YcBoenus 3HATH NOHATHS: OnucelBaTh NPSMOJIMHENHOE U 1 Henens
TOYKa. HOBBIX MEXaHU1CCKOC NIBUIKCHHUC, paBHOMEPHOE ABMXKEHUE TEIL,
Cucrema orcuera. 3HaHUM MatepuajpHad TOUKA, CUCTEMA | (G0cHOBBIBATE BO3MOKHOCTD

U TEJIO OTCYETa.
YMeTh IPUBOJUTH IPUMEPHI
MEXaHUYECKOTO JIBHKEHUSI.

3aMEHBbI Tela MaTepUATIbLHON
TOYKOM: ONPENENATh KOOPANHATHI
TOYKH B 33JJaHHOI CHUCTEME
OTCUeTa.
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5/2 | Ilepemerenue Pemenus 3HATH MOHATHS: TPACKTOPHS, Haxonute paznuune Mexmay 2 Henenst
y4aeOHOU HYThb, IICPEMCIICHUE. MOHATHUAMHU IIYTh U [IEPEMEIICHHUE;
3a/1a491 Ymersb 06}’5{CH’ITB ux IPUBOJIUTH PUMEPHI, B KOTOPBIX
(bu3nUecKuil CMBICII.
ONpeIeTsieTCs epeMEIIeHUE U
yTh.

6/3 | Onpenenenue Pemenus 3HaTh NOHATHSA: HAYAJIbHAS OnpenensiTb MOAYIH U MIPOSKIUU | 2 HEJEINS
KOOPIMHATHI y4aeOHOU KoopawHata, KOOpAUHaTa B BEKTOPOB Ha KOOPAUHATHYIO OCb,
JBHIKYIIErOCs TeJIa. 3aauu M000H MOMEHT BPEMEHH. 3alMChIBATh YpaBHEHUE JUIA

TOYKH. OIpeeIeHUsT KOOPIUHATHI
JBUKYIIETOCS Tea,
YMeTb ux onpenensts A UCII0JIb30BAaTh €ro JJIsl PEeIICHUs
TF000TO IBUKCHUS.
3azay.

714 | TlpsiMonuHEHOE Kom6unupoB | 3uaTh onpenerneHue Jloka3bIBaTh paBEHCTBO MOJYJIA 2 Hepend
paBHOMEpPHOE a-HHBIN YPOK PaBHOMCPHOI'O BCKTOpa IIEpEMCUICHUA
JBHKEHIE. MPSIMOJIMHEHHOTO IBMXKCHHS M | TIPOMIEHHOMY ITyTH U TUIOIIAIH

€ro XapakTEePUCTUKU. Y MeTh o1 rpaduKoM CKOPOCTH;
[lepemenienue npu
. OTIPENIEISATH CKOPOCTbD, CTPOUTH rpadKH 3aBUCUMOCTH
TPAMOTHCUHOM NepeMeNIeHNE, COCTABIATh CKOPOCTH OT BPEMEHHU.
PaBHOMEPHOM ypaBHEHUE JBIIKCHUSI.
JIBIDKCHUH

8/5 | Pemenue pacueTHbix | Ypok 3uatb popmynst PIT [TpumeHsTh U3BECTHBIE POPMYINBI | 3 HEAETs
3anayd Ha PIIJ] pemeHns JUTA pEeIIEHns 3a1a4

3a/1a4y

9/6 | I'paduueckoe Pemenue YMeThb CTpOUTH U YUTATh Ctpouts rpaduku 3aBUCIMOCTH 3 Henens
MpPE/ICTABICHHE yueOHoM rpaduKu KOOPAUHATHI U CKOpPOCTH OT BPEMEHHU,

PaBHOMEPHOTO 3a7a4u CKOPOCTH MPSMOJIUHEHHOTO MepEMENICHUS OT BpPEMEHH, ITyTH
JIBIDKCHUSI PaBHOMEPHOTO JIBHKCHHUSI. OT BPEMEHH U TI0 HUM OIUCHIBATh
JIBIDKCHHSL.
10/7 | CamocrosTenpHas Ypok VYwMmets pemats 3agaun o PITJ[ | CamocTosiTeIbHO MPUMEHSITh 3 "Hepenst
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pabora o PIT/] KOMIUJIEKCHOT MOJTyYCHHbBIC 3HAHUS TTPU
0 OMMCAHUU JABUKECHHUS.
MpUMEHEHUS
3HAaHUU
11/8 | ITpsmonuneiinoe Pemenus 3HATH HOHSITHS. YCKOPEHUE OO0BACHATE (hU3. CMBICH ITOHATUH | 4 Henmens
y )
PaBHOYCKOPEHHOE yueboi HIPAMOJIMHEUHOC «MI'HOBEHHAasI CKOPOCTb»,
JIBIDKEHUE. 337291 PaBHOYCKOPCHHOC IBWIKCHUC. | ((yckopeHue. IPUBOIUTS
YMeTb 00BACHATH U OMUCATD
Yckopenue. npumepsbl PYII]], 3anuceiBaTh
JIBIKECHHUE.
dbopMy 111 onpeieneHus
YCKOPEHHSI B BEKTOPHOM BHUJIC U B
MIPOCKITUSX.
12/9 | Ckopoctb VYcBoenus 3HATB NOHSATHUS: CKOPOCTD, Pemate pacuerHbie u 4 nenens
MNPSIMOJITUHEHHOTO HOBBIX IpOoCKIMA CKOPOCTH, KadyeCTBEHHBIC 3aJa4H C
PaBHOYCKOPEHHOT'O 3HaHUi HaqaJbHas W KOHCHHAs npuMeHeHreM GopMyI s
CKOPOCTH. YMeTb 00BACHATH
neuxenus. ['paduk 9 oTpezieNieHus] BEKTOpa CKOPOCTH U
uX (PU3NYECKHIA CMBICII,
€ro MpPOeKIUH.
ciopoctn CTPOUTH TpaKu CKOPOCTH. POCKIL
[Iepememenue npu Ypok 3HaTh NOHATHUSL: NIepeMellieHue | BeruncasaTs nepemenienue npu 4 nenens
13/1 IPSIMOJIMHEHHOM nocTaHoBKK | [IPH IBHIKCHHUH C yCKOPEHUEM, | psMOIMHENHOM
0 PaBHOYCKOPEHHOM yue6HOI YPAaBHCHHC PABHOYCKOPCHHOTO | napyoyckopeHHOM JBHKEHHH
BHKECHHSL.
JBUKEHUH 3a7a4u I
YMeTb 00bACHUTH
bu3nYECKUl CMBICI.
14/1 | Pemenue 3a1a4 Ha VYpok 3HaTh dhopmyiasl PYII BEIYuCHATE CKOPOCTB, 5 Henens
>
1 PYIIO KOMIIJIEKCHOT | YMETh IPUMEHATD MX JUIA NepEMEIICHUE TIPU
CamocrositenbHas 0 PCLICHII 3a/a4. IPSIMOIMHERHOM
paboTta MPUMEHEHUS PaBHOYCKOPEHHOM JIBUKEHUH.
3VH (ypok
3aKperIeHUs
[lepememienue tena Ypok HmeTts npeacTaBieHue o Boruucnsats Monynb BEKTOpa 5 Henens
151 IIPHU IPSIMOJIMHEWHOM | pelLleHUs yacTHOM cirydae PYII/L, [EpEMEILEHHS, COBEPILIEHHOTO
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2 PaBHOYCKOPEHHOM yueOHoi YMeThb HaxOJIUTh BCE MIPSIMOJIMHEMHO U PaBHOYCKOPEHO
JBUKEHUH 0e3 3a1auu XapaKTEPUCTUKH JIBUIKECHHUSL. JBIKYILMMCS TEJIOM 32 I-10
HA4yaJIbHOM CKOpOCTU 3HaTh COOTHOILIEHUS IS CEKYHJly OT Hayaja JIBUKEHUs, 110
OIpeneIeHus MOAYJIen MOJYJIIO ITEPEMEILIEHUS,
HepEMELICHMUS. COBEPLIEHHOI'O UM 32 K- CEKYH]Y.
JlaboparopHnas pabota | Ypok [TproOpereHue HaBBIKOB MPH OnpenensTh SKCIEpUMEHTAILHO | 5 Henens
16/1 | Nel peleHHs pabote ¢ 06opynoBaHUEM YCKOPEHHE U CKOPOCTH TEIa,
3 « UccnenoBanue yaeGHOI (CeKyHIOMEp, U3MCPUTENBHAS. | NBMKYIIErOCs PABHOYCKOPEHHO.
PaBHOYCKOPEHHOTO — JUHEHKa).
JBIDKEHUS 0e3 YMeTb OLICHUTD [TOTPEIIHOCTD
HavyaJIbHOU u3MepeHus: GU3NIECKOM
CKOPOCTH». BEITUYUHBI
WuctpykTax no OT.
Pemenue 3agau no Ypok 3uats hopmynsl PYII u Pemars rpaduueckue u 6 nenens
1711 | onpenenennio KOMILIEKCHOT | pelaTh 3a/1a4i ¢ UX pacuetHble 3a1aun Ha PYII/]
4 BesinuuH PYII/] 0 HCTIOJIb30BAHUEM.
MIpUMEHEHUS
3YH
OTHOCUTENBHOCTh Nzyuenune 3HaTB: YTO NOHUMAETCS MO CpaBHUBATH TPAEKTOPHH, ITYTH, 6 Henmens
18/1 | mexannueckoro HOBOT'O OTHOCHUTEJIBHOCTBIO IBWKEHUS, | IEPEMELICHUS U CKOPOCTH Tejla B
5 JBUKEHHUSL. MaTepuaia yMeTh YKa3aHHOHN CHUCTEME OTCYETA:
MPUBOAUTH PUMEPHI MPUBOAUTH IPUMEPHI,
OTHOCHUTEJIBHOTO JIBHKEHUS. MOSICHSIIOIIME OTHOCUTEIIBHOCTD
JIBIDKCHHSL.
KonTponbHnas pabora | Ypok VYuyer u ouenka 3YH 6 Henens
19/1 | o Teme «OcHOBHI KOHTPOJIS
6 KUHEMaTUKH
AHanu3 KOHTPOJIBHON | Yok YMeTb NpUMEHSITh 3HaHUS K BbINoONHATE KOPPEKIUIO MTPU 7 nenens
20/1 | paGoTsr. PaGora Hax KOPPEKINH pEILIEHUIO 3a/1a4 BBITIOJIHEHUH PEUICHHBIX 33]1a4.
/ omuroKaMu 3HaAHUU
21/ | UnepumanbHbIe Ypok 3HaTh coJiepikaHue IEPBOTO HabmtoaTe nposiBieHue 7 Henens
18 CUCTEMBI OTCYETA. YCBOEHUS 3akoHa HeroToHa, MOHSTHS WHEPLINU, IPUBOAUTE IPUMEPEI
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[TepBblit 3ak0H HOBBIX «UHEPLUSY, «MHEepIHabHas MHEPLUU, TPUMEHSThH TEpPBbIi
Hprorona 3HAHUU CHCTEMA OTCYETA. 3akoH HproTOHA nipu penieHuun
3ajad.
3HaTh coaepkaHue BTOPOTO 3anuceiBaTh BTOPOM 3aKOH B BUAE | 7 HEAes
22/1 | Bropoii 3akoH [locranoBka | 3akona Herorona, hopmyiy, (bopMyIIbl, IPUMEHSTH ATOPUTM
9 HrroTona ¥l pellicHUE CIMHUIIBL U3MCPEHU peleHNs 3a1a49 Ha BTOPOii 3aKOH
. (¢u3nUeCKrX BETHYUH B
y4aeOHOU HrroToHa.
cucreme CU. Hanucats n
5174
3ana 00BSACHUTEL HOPMYITY.
Pemenue 3amau Ha Ypok YMmets pemath 1 0hOpMIISITH CaMocTosATeIbHO pemaTh 3a1a9n | 8 Hemes
23/2 BTOPOU 3aKOH KOMIUIEKCHOT | 3aAa"¥, NPUMCHATbL M3YICHHBIC | ya mpuMeHEHHE BTOPOIO 3aKOHA
0 HeroTona 0 3aKOHBI K PCINCHMIO U1 Pa3IMUHbIX CUTYalUii
KOMOMHHMPOBAHHBIX 33/1a4.
MPUMEHEHUS
3YVH
Ypok 3HATh COJEPI)KaHUE TPETHETO OnuceiBaTh U OOBSCHSATE ONBITHI, | 8 Hemes
242 | Tperwuit 3axoH penieHns 3akoHa HproToHa. Hanmcats ¥ | pmroctpupyromme
1 Herotona yueOHOM 00BACHUTL Gopmyity. 3HATH CIIPaBEUTMBOCT TPETHETO 3aKOHA
TPaHULIBI TIPUMEHUMOCTH .
3a/1auu HeroToHa, 3anMchIBaTh TPETUI
3aK0HOB HpIOTOHA, TPUBOINTH q
HpHMEpBL. 3akoH HeloToHa B BUE (hOpMyIIbI
Ypok Ymerb 00bscHUTE Gusndeckuil | [lenaTs BHIBOJ O IBUMKEHHUH Tel ¢ | 8 Hemens
25/2 | CoGoamoe najeHre | yCBOGHHS CMBICIT CBOOO/THOTO ITA/ICHHSL. OJINHAKOBBIM YCKOPEHHUEM IIPU
2 TeN HOBBIX JIEHCTBUY HA HUX TOJBKO CHJIBI
3HaAHUU TSIKECTH.
JIBukeHue Tena, Ypok YMeThb 00BACHUTH OnpenensTeh ycloBus, Ipu 9 Henens
26/2 | Gpomennoro OTKPHITHS buznyecKkuit CMbICI KOTOPBIX TEJIO HAXOJIUTCS B
3 BepTHKAIBHO BBEPX. HOBBIX CBOOOJHOTO MAJACHHUS, PEIIATh | COCTOSTHUU HEBECOMOCTH U

3aaa4M1 Ha pacucT CKOPOCTH U

npuMeHsTh Gopmynsl PYIIJI nuis
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HesecomocTh 3HaHUH BBICOTHI ITPH CBOOOTHOM JAHHOTO JIBUKCHMUS.
JIBUKCHHH.
Pemenue 3aaq Ha Ypoxk [TpumensaTs Gpopmynsl npu CpaBHuBath u 000011aTh pa3Heie | 9 Henens
2712 JOBHXKEHUE MO 00001IeHN pCIICHHH 3a1a4 JBIDKECHUS, IPUMEHSST K HUM OJTHU
4 JENCTBUEM CUJIBI 3HAHUH U T€ ke (HOpMyJIBI
TSXKECTU
JlaboparopHnas pabota | Ypok 3HATB SKCIIEPUMEHTAIbHbIC U3mepsTh yckopenue cBobogHoro | 9 Henens
28/2 | No2 «3mepenue pelieHus METOAbI ONPEACICHNA MaJcHUs U OLIEHUBATh
5 YCKOPEHHUS yueOHO YCKOpeHHs cBOOOAHOTO TI0JTy4eHHBIH Pe3yIbTaT.
CBOOOHOTO MaICHUS» | 3a1a4M TaZICHHA.
HHcTpykTax o OT.
3HATh NOHATHS: 3anuceiBaTh 3aKOH BCEMUPHOTO 10 Henens
29/2 | 3akon BceMHPHOTO IloctanoBka | 'PaBUTALHOHHOC TATOTCHUSA B BUJIE
6 TSATOTCHHS Y pEIleHUE B3aHMOJICHCTBHE, MaTEeMaTUYeCKOr0 YPaBHEHHUS U
yaeGHOI I'paBUTAMOHHAA IIOCTOAHHAA, | yiermop30BaTh €0 IS pacueTa
331091 TPaHUIbl MPUMCHUMOCTH CHITBI BCEMMPHOTO TATOTEHHS.
3aKOHa. Hanucats u
00BSACHUTH GOPMYITY.
YMeTh NPUMEHSTh 3aKOH MPH
peILIeHNH 3a]1a4.
Yckopenue Ypok 3HaTh NOHATHS: CWIA TsDKECTH, | [loHMMaTh 3aBUCUMOCTH 10 Henens
30/2 | cBoGoxHOrO ManeHMs peteHus YCKOpEHHE CBOOOTHOTO YCKOPEHHSI CBOOOTHOTO TaJCHUS
! Ha 3emIie B JPyTuX y4eOHOM HancHu, O(ET”ICH’ITB nx OT HMIMPOTHI MECTHOCTH M BBICOTHI
HEGECHBIX TEIAX. saaun buznyecKuit CMBICH, 3HATH HaJI 3eMUTEHA.

3aBUCUMOCTH YCKOPCHHS
CBOOOJTHOTO Ma/IEHUS OT
LIMPOTHI ¥ BBICOTHI HaJl 3eMIIEH.
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Ypok 3HaTh BCE O BUJAX CUJI: CUJIE PaccunThiBaTh CHITy TpEHUS IO 10 Henens
31/2 | Cusl B ipupoLe. 0000IICHHUS U | TPCHUSI ¥ CHJIC YIIPYTOCTH. dbopmye, ycTaHaBIMBATh €€
8 cucTeMaTu3a 3aBUCHUMOCTH OT CHIIBI,
07051 MPUKUMAIOLLEH TEJIO K
MOBEPXHOCTHU U OT poja
MOBEPXHOCTH; UCIIOJIH30BAThH
3akoH ['yka jyist onpeaeneHus
CHUJIbI YIIPYTOCTH.
[Ipamonuneitnoe u [TocranoBka | 3HaThL NpUPOAY, ONIpeAeIeHUE | XapaKTepU30BaTh yCIOBUS, IPU 11 nenens
32/2 | kpusonuneiinoe U pelICHUE KPUBOJIMHEHHOTO JIBHKCHUS, KOTOPBIX TEIIO ABMKETCS
1Y p p a
9 nBroKeHue. JIBrkenne | yaeOHoi HIPUBOHUTE IPUMEPBI, IPSAMOJIMHENHO ¥ KPUBOIMHEWHO;,
($uU3UYECKYIO BEIIUYUHY,
TeJa M0 OKPY>KHOCTU | 3a/1auu BBIYHUCIISTH MOJTYJIb
. €MHUIlY U3MEPEHUs IEproa,
C HOCTOSIHHOM 10 ACTOTEL LEHTPOCTPEMUTETLHOTO
MOJYJIO CKOPOCTBIO. YCKOPEHHS.
Ypok YMeTb NpuUMEHATH 3HaHMS Npu | PemaTte 3amaun Ha BTopoi 3akoH | 11 Henmens
33/3 | Pemenue 3a/1a4 aKTyanus3auy | PCHICHHU COOTBCTCTBYIOIINX HrroToHa npu ABM>KEHUM TENA 10
0 1 3HAHWS | 3ajad. OKPY’KHOCTH.
yYMEHUI
(ypox
MOBTOPEHMUS)
Nmnynse Tena. 3akoH | Ypok 3HATh NOHATHS: UMITYJIBC U BoisicHATH ycnoBust, npu KOTopeix | 11 Henens
34/3 | coxpanenus OTKPBITUA HMITYJILC CHJIBI, 3aKOH Tena 00JIagaeT UMITYILCOM
9
1 VMITyJIbCa HOBOTO COXpaHCHHA HMITYIIbCA. 3aIUCHIBATH 3aKOH COXPAHEHHs
3HAHUS MMITYJIbCA JJIs1 PEIICHUS 3a/a4.
3HATBH IpaKTHYECKOE IIpuBOAUTH IPUMEPHI 12 nenens
35/3 | PeaxtuBHOE Ypox UCIIOJIb30BAHUE 3aKOHA PEAKTUBHOTO JIBHXKEHUS,
2 JBIDKEHHUE. PakeTsl. noctanopku | COXPAHCHHA NMITY/IbCA. IIOHUMATh YCTPOMCTBO U IIPUHIMII
. Hamnwucats hopmyisl u s
yue6HOIt hopmy. JCHCTBUS PAKETHI.
OOBSCHUTH UX.
3agauu
BrIBOJI 3aK0HA Ypok Ymetsb pemiate 3a/1a4u ¢ Jloka3biBaTh CIpaBeAIMBOCTh 12 nenens
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36/3 | coxpaneHus YCBOEHUS MPUMEHEHHUEM 3aKOHa 3aKOHA COXPaHEHHS YHEPTUU
3 MEXaHUYECKOUN HOBBIX COXPaHCHHA SHCPIUH. TEOPETUYECKUM BBIBOJOM.
SHEPTUMU. 3HAaHUM
Ypok YMertb npuMeHsaTh 3HaHus npu | [IpuMensaTs 3HaHus npu pemenun | 12 nexens
3713 | Pemenue 3amau. KOMIUIEKCHOT | PEILIEHUU COOTBETCTBYIOIINX COOTBETCTBYIOILIUX 3a/a4.
4 [TonroroBka k 0 3ajad.
KOHTpPOJIbHOM paboTe | mMpUMEeHEeHUus
3HaAHUHI
Kontponsnas pabora | Ypok VYuer u onienka 3YH 13 nenens
38/3 | Ne 2 o Teme KOHTPOJIS U
5 «OCHOBBI OILICHKH
JUHAMUKH» 3HAHUH
Ypok YMeTb IPUMEHSTh 3HaHUS K BBITTONHATE KOPPEKLUIO ITPU 13 nenens
39/3 | AHamus KOHTPOIBHOH | KOPPEKIHH pEIIeHUIO 3a/1a4 BBITIOJTHEHUH PEIICHHBIX 3a7ay.
6 pabotbl. PaboTta Haj 3HAHUU
omunbKaMu
Paznen 2. Mexannuyeckue KoJjieOaHusi U BOJHbI. 3BYK. (12 4acoB)
KonebarensHoe Ypok 3HaTh yCIOBUS [TpuBoauTh NpuMepsl Kosiebanuil, | 13 Hexens
40/1 JIBIDKEHHUE. YCBOCHHUS CYLIECTBOBaHHUS KONeOaHui, OTNUCHIBATh JUHAMHUKY CBOOOTHBIX
CB0GOIHBIE HOBBIX HIPUBOJUTE IIPUMEPBIL. KoJIeOaHUI MaTeMaTHYECKOTO U
KoJIeOaHusl. 3HAHUU MPY>KUHHOTO MASITHUKOB.
Benuuunsl, N3yuenue 3HaTh NOHATHS: aMIUIUTY/A, Onpenensts 14 nenens
41/2 XapakTepu3yrouume HOBOTI'O yacToTa, (haza. BE€JIUYUHBI, XapaxKTCpU3yrIIue
KoJiebaTenbHoe Marepuaia YMerb ux onpenensiTh. KonebaHusl, 3alUCEBaTh HopMyITy
JBIKEHIE. B3aMMOCBSI3H I1€PUOJIAa U YACTOTHI.
JlaGopartopHas paboTta | YpoK - 3HaTh Bce 0 CBOOOTHBIX HccnenoBannto 3aBucUMOCTH | 14 Hexens
42/3 | Ne 3 «McenenoBanne | mcciaegoBany | KONEOAHUSX M BENMYMH UX neproja U 4acToThl KoieOaHui ot
3aBHUCHMOCTH MIEPUO/A | € XapaKTCPU3YIOMHuX. JUITHBI MasiTHHKA.

U YaCTOTHI CBOOOTHBIX

[TproOpeTeHut0  HaBBIKOB  MpHU
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KOJIeOaHNI MasTHUKA
OT JJIMHBI €10 HUTU»
WuctpykTtax no OT

pabote ¢ 000pyIOBaHUEM.

43/4 | Baryxaromue Ypox HNmetb nipeacTaBiieHre OOBSACHATD MPUUNHY 3aTyXaHUS 14 Henens
KoJIeOaHusl. U3y4EHUS 3aTyXarOIMX KOJICOAHHSX. KoJIeOaHUH, HAa3bIBaTh yCIOBHE
BoinyxneHHbIE HOBOT'O CYILLECTBOBaHMs HE3aTYXAIOIINUX
KoJIeOaHusl. MaTepuaia KoJIeOaHUH, TPUBOJUTH IPUMEPHI

BBIHY’KJICHHBIX KOJICOaHUH.
44/5 | Pe3onanc. Nzyuenune 3HaTh NOHITHE PE30HAHCA, OOBsCHATH, B 4YeM 3akirodaeTcs | 15 Hememns
HOBOI'O YyCJIO0BU:A €T0 BOSHUKHOBCHU . SIBJICHUE pE30HaHca, IIPUBOJUTH
MaTepuana YMETB OIPCACIATH Cro HOJIb3Y | mpumepbl TOJE3HBIX W BPEIHBIX
" BpCA. MPOSIBJICHUN pPE30HAHCA U IYyTH
yCTpaHEHUS MOCIEeIHUX.
Pacnpoctpanenue N3yuenus 3HaTh onpeeneHue OnuceiBaTh MEXaHU3M 15 nenens

45/6 | xoneGanuii B cpere. HOBOT'O MEXaHNICCKUX BOJIH, BU/IbI 00pazoBaHus BOJIH, Ha3bIBaTh UX

BounHbL MaTepHana BOJIH. 3HaTh |y opakrepucTiKy, pasTHUATE
OCHOBHBIE XapaKTEPUCTUKN
MIOTIEPEYHBIE U NTPOJIOJIBHBIE
BOJIH, XapakKTep
pacnpocTpaHEHUs BOJTHEI
K0J1e0aTeNIbHBIX MTPOLIECCOB B
TPEXMEPHOM IIPOCTPAHCTBE.
JInvHa BOJIHBIL. Kom6uunpoB | 3HaTh MOHATHS: IMHA BOJIHBI, | [IpuMeHsTh popMysbl CBS3H 15 nepens

46/7 CxkopocTb AQHHBIN ypoK | CKOPOCTb BOJIHBIL; CBA3b MCXKIY | nIMHBI BOJHBI, CKOPOCTH U

pacrnpocTpaHeHus HUMH. Ymers neprozia ( 4acTOThI) IPU
UCIIOJIb30BaTh (POPMYITY JUIS
BOJIH. Pemenue 3anad. pellIeHny 3aau.
pelieHus 3aaay.
Hcrounuku 3ByKa. N3yuenne 3HaTh NOHATHE 3BYKOBBIX Ha3zpiBaTh 11amna3oH 3ByKOBBIX 16 nenens

4718 3BYKOBBIE KOJIEOAHUS. | HOBOTO BOJIH, IPUBECTH NIPUMEPBI. BOJIH, IPUBOJUTH IIPUMEPBI

Bericora, [TemMOp] u Marepuaa 3uath dusuyeckue VCTOYHUKOB 3BYKa; ONPEIETIATH

XapaKTepUCTHKU 3BYKa!

3aBUCUMOCTE BBICOTEI 3BYyKa OT
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IPOMKOCTbH 3BYKa.

BBICOTA, TEMOP, TPOMKOCTb.

YaCTOThbI; TPOMKOCTH — OT
AMIIJIMTYIbI.

48/9 | PacmpocTpancHue KoMmOuHupoB | 3HaTh M yMeTh OOBSICHUTH OOBSCHATH 3aBUCUMOCTh 16 nenens
3BYKa. 3BYKOBBIE aHHBIH ypok | OCOOCHHOCTH PACTIPOCTPAHEHHS | CKOPOCTH 3BYKa OT CBOMCTB
BOJIHEL. Perienne 3BYKa B Pa3/IMIHBIX CPCIIAX. Cpelbl U €€ TEMIIEPATYPHL;
3ajad. YMETh peliath i 0popMIATE OO0BSACHATH IOYEMY BB razax
3aJa4uM, IPUMEHSTh U3yYCHHbIE
3aKOHBI K PELICHHUIO 3a]1a4. CKOpOCTD 3BYyka pactet ¢
YBEIIMYECHUEM TEMIIepaTyphl.
49/1 | OrpaxkeHue 3ByKa. Ypok 3HATh NOHATHS: OTPAKEHUS OOBSICHITH PUIHHBI 16 nenens
0 3BYKOBOH pe30HaHC. aKTyallu3aly | 3ByKa U 3BYKOBOM pE30HAHC. o0pa3oBaHUs 3Xa; MPUBOAUTD
Y 3HaHUS U MIpUMEpHI 3ByKOBOT'O PE30HAHCA.
YMEHUH.
50/1 | KoutposbHas padbota | Ypok 3HaTh BCe BOIPOCHI 110 TEME [IpuMeHATh 3HaHUS K PELICHUIO 17 nenens
1 Ne 3 «MexaHuuecKie | KOHTPOISI U | «MEXaHUYECKUe KojeOaHus U | 3a7a4y
KOJIeOaHUS ¥ BOJHBL. | OLEHKH BOJIHBD»
3BYyK» 3HaHUU
51/1 | AHanu3 KOHTPOJIBHOH | YpOK YMeTb NPUMEHSTh 3HaHUS K Ocy1ecTBISITh KOPPEKIUIO 17 nenens
2 paboTsl. PaboTa Han KOPPEKIUHU pEIIEHNIO 3a1a4 pPELICHHBIX 33/1a
omuoOKamMu SHAHWH
Pa3znen 3. daekrpomarautHoe noJe (18 yacos)
52/1 | MaruutHoe moJe Ypoxk 3HATh NMOHATHE: MATHUTHOE N300pakaThb MarHUTHOE TIOJIE; 17 nenens
akTyanusanu | HOJe. OmnpiT Opcrena. ONPEAENATH OJHOPOIHOE WU
W 3HAHUSA BsaumosielcTBiE MarHUTOB. HEOJHOPOIHOE T10JI€; JENaTh
BBIBOIBI O 3aMKHYTOCTH JIMHUH
TOJISI.
53/2 | HampaBnenue Tokau | Ypok ITonnmarse cTpyKTYpy OnpenensaTs HalpaBIeHHUE 18 nenens
HallpaBJICHUE JIMHUI U3y4EHUS MarauTHOTO II0JIA, yMCTB JIEKTPUYECKOI0 TOKA U
€ro MarHMTHOTO TI0JIsl | HOBOT'O OOBACHATE Ha MPUMEpax HaIpaBJICHUE JIMHUM MATHUTHOTO
marepuaia TPaguKOB 1 PHCYHKOB. TOJIS1; UCTIOJIb30BaTh MPABUIIO
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MpaBoil pyku U OypaBUHKa.

54/3 | O6HapyxecHHE KomOunupoB | 3HaTh cuny Ammepa, [TpumeHsaTh nmpaBwuiIo JIeBOU pykH; | 18 Hememns
MarHUTHOTO TIONIS 10 | aHHBIH ypok | OOBSICHSTH usnaeckuii OIIPENEIIATh HAIIPABICHUE CUJIBI,
€ro JICHCTBUIO HA CMBICIL. YMETb peliaTh 1 NEHCTBYIONIEH Ha IBHKYIMICS
. oopmIATH 33124, )
INEKTPUYECKUHN TOK. 3apsij; OnpenessaTh 3HaK 3apsiaa u
- . MPUMEHSTh U3yYCHHbIE 3aKOHBI
PaBHIIO JIEBOM PYKH. K PeIIIeHHIO HAIPaBIICHUE JIBIKECHUS
KOMOMHHPOBAHHBIX 3a7a4. JaCTULBL.
55/4 | Uuaykius Ypok 3HaTh CHIIOBYIO 3anuceiBaTh GOPMYITY 18 nenens
MarHuTHOTO ITOJIS. U3y4EHUS XapaKTCPUCTUKY MarHUTHOI'O | B3aMMOCBSI3U MOLYJISI BEKTOpA
MarauTHBIH MOTOK HOBOTO HOJIA — HHAYKIHIO, MATHUTHBIM | yjargpTHOM MBAYKIHK
MOTOK.
marepuaia MarHUTHOTO TIOJISE C MOZYJIEM
CHUJIbI, ICCTBYIOIIEH Ha
MPOBOJHUK, U CUJION TOKA B
MIPOBOJIHHKE, BBISCHSATH YCIIOBHE
M3MEHEHHUS MarHUTHOTO MOTOKA.
56/5 | Pemenue Ypok YMeTh NpUMEHSATh TPABUIIO [TpumensTh npaBuIIo JeBoM pyku | 19 negens
KAueCTBEHHBIX U KOMIUIEKCHOT | JICBOH PyKH. YMeTh pelnath U pellaTh 3a7a4M Ha IPUMEHEHUE
pacUETHBIX 3a71au. 0 3ajiaqn Ha NPUMEHEHNC CHIIBL | cpppr Ammepa u cunbl JlopeHna,
Awmriepa u cuisl JlopeHna,
IPUMCHCHUS MarHUTHOTO TIOTOKA.
MarHUTHOTO TIOTOKA.
3YH
57/6 | SBnenue N3yuenue 3HATH NOHATHE «MArHUTHBIA OnuceIBaTh ONBITHI, 19 nenens
3JIEKTPOMAarHUTHOU HOBOT'O MOTOK, HAMNCATh GOPMYITY H | o/ITBep K IalOIUe TIOSIBICHHE
VHTYKIIHH. Marepuaa %?\Z’II/ICHHTB CYIHOCTB SBJICHUA | 5jexrpuyeckoro Toka mpu
: M3MEHEHUU MarHUTHOTO MOTOKA.
58/7 | JlabopatopHas pabota | Ypok- [TpoBOIUTH HCCIIEIOBATENHCKUM 19 venens
Ne 4 «M3yuenune HCCIIEIOBAHU DKCIIEPUMEHT I10 U3YYECHUIO
SBTCHMS e YMeTh IPOBOAUTH OTBITHI O P —
. n3yyenuro OMU
AIEKTPOMArHUTHOM
UHIYKIIAA»
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HUucTpykTax no OT.

59/8 | Hampasnenue N3yuenue 3nath npasuio Jlenna, OrnpenensTs HapaBJICHHUE 20 Henmens
MHAYKIUOHHOI'O TOKA. | HOBOI'O aJI'OPUTM PCIICHUC 3a1a1 110 BIEKTPUYECKOTO TOKA IO MPaBUITY
IIpasuno JleHna. MaTepHana npasuny Jlenma Jlenra.
60/9 | SIBneHue Ypok 3HATE HOHSTHS: HaoOmronates u 00bacHATE aBiieHue | 20 Henens
CaMOMHIYKITUH. YCBOCHHUA JJIEKTPOMArHUTHAs UHAYKUUs, | CAMOMHAYKIMH.
HOBBIX caMoMHAYKIus. B yem
SHaHUH pa3inyre U CXOJCTBO.
61/1 | [lony4enue n [ToctanoBka | 3HaTh CIOCOOBI MOTYYEHUS U OOBACHATH CIIOCOOBI 20 nepens
0 rnepenada U pelIeHue Hepeaain NEpEMEHHOTO TOKA; | yMeHbIIEHUSA [IOTEPh SHEPTUU
IePEMEHHOT0 yue6Hoit yCTPOﬁCTBO W HPUHIHAIT pH ee nepeade; HOHUMATh: KaK
ANEKTPUYECKOTO TOKA. | 3a7auu ACHCTBUS TPaHCHOPMATOpa. YCTPOEH TpaHchopMaTop U re
Tpanchopmarop npuMensiercs?
62/1 | DneKTpOMarHuTHOE Ypoxk 3uarp nousitus: DJI/m none u | [lornmaTs: uTo Takoe >1/mM mose | 21 Henens
1 oJIe. OTKpPBITHS 31/ M BOJIHBIL. U Kak oopazyercs? Kakue Buab
ONeKTpOMarHuTHbHIE HOBBIX 3J1/M BOJIH CYIIECTBYIOT, HX
BOJIHBI 3HAaHUU CBOIICTBA U UCTOYHUKU; PA3IUIUE
MEX1y BUXPEBBIM U
AIIEKTPOCTATUYECKUM DJI. IIOJIEM.
63/1 | KonebarenbHbIii Wzydenune 3HATh: 4TO MPEACTABISACT Habmoiate cBOOOIHEIE 371/M 21 "enmens
2 KOHTYp. Ilonyuenue HOBOTO c0oboii KoNebaTenb bl KOHTYP; | koneGaHus B KOHTYpE; IPUMEHATH
5JIEKTPOMATHUTHBIX | MaTepHall. AT F€TO OH CIIYXKH, OT HeT0 dopmyny TomcoHa mist pacyera
Kosie0aHui 3aBHCHT TIEPHOAL on/m nepuoja KojaeoaHuu.
KoJieOaHuil B KOHTYpE.
64/1 | TlpuHIMIEI Ypok 3HaTh 0JI0K-CXEMY OOBSICHATD IPUHIIMIIBI 21 nepens
3 paguOCBA3U U YCBOEHHUS paanoBEIIATCIPHOI'O TPAKTA. PaZuOCBS3U U TEIICBUICHUS.
TeICBIICHIIS. HOBBIX Hmets npeacraBieHue oo
— aAMIUTUTYIHON MOIYTISIUY.
65/1 | DnekTpoMarHuTHas Ypok 3HaTh B3IJIA/bl YUCHBIX Ha [Tonumats 311/M IpuUpoAy CBETA. 22 Hepnens
4 MIpUPOJIa CBETA. W3y4YeHUS IPUPOIY CBET. CocTaBiATh TaOIUITY MIKAJIBI 3J1/M
HOBOT'O Ymerhb xapakTepu3oBath BOJIH /ISl PA3JIMYHBIX JMANa30HOB
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NPUPOY CBETA.

3J1/M BOJIH.

66/1 | ITperomnenue ceera. | KomOuuupoB | 3HATH QU3NYCCKUN CMBICIT OOBSICHITH CYTh TUCTIEPCUU CBETA | 22 HEAeNs
5 Ddusnyeckuii CMBICT aHHBIA YPOK IIoKa3aTeJisd IIPCIOMIICHMSI. U 1aBaTh ONIPENECIICHUE €€.

nokasares 3HATh OT Hero 3aBUCTUT UBET | [ompmath yCTPOHCTBO 1

PETOMIICHUSI. Telid, B HCM HpOABIACTCA Ha3HAYCHHE CIIEKTPATbHBIX

JCTIEPCHS

Hucnepcus. [{Beta pUOOPOB.

Te.
67/1 | Tunbl ONTUYECKUX Ypoxk - 3HaTh BU/IbI CLIEKTPOB HaseiBath ycioBust oOpazoBanus | 22 Hemens
6 CIIEKTPOB. uccienoBanu | M3JIydeHUA, CIIEKTPOB, IIPEACTABIATE U

Jla6oparopnas paboTa | € YMETDb X pasntarh 1 HaOJII0/IaTh UX BUJ, HCCIIEI0BAT

Ne 5 «Habmronenue XapaKTepU3OBaTe, HPUBOMMTL | o1 ommmoit 1 nuHeituaThbie

PUMEPHI.

CIUIOIIHOTO U CHEKTPBI U3TyYCHHUSI.

JIMHENYATBIX

CIIEKTPOB

UCITYCKaHHSI»
68/1 | Ilornomexue u N3yuenne 3naTh nocrynatel bopa u Hayuarcst 00bACHAT U3ilyueHue | 23 Heaels
7 UCIyCKaHHE CBETa HOBOTO yMeTb UX OOBSCHSTH. CBETa U MOTJIONIEHUE aTOMaMH Ha

aTOMaMH. Marepuaa. OCHOBe TocTynaToB bopa.
69/1 | KontponbHas pabota | Ypok 3HaTh OCHOBHBIC TTOHSTHUS [IpuMeHATh 3HAHUS K PEIICHUIO 23 "Henmens
8 Ned o Teme pa3BUBAIONIEC | TEMBI, 3ajad.

«DNEKTPOMArHUTHOE | IO KOHTPOJISI | YMeTh UX UCIOIh30BATh JIJIS

nose» (TecTMpOBaH | OOBSICHEHUS SBJICHUM.

ue)

Paznen 4. Ctpoenne aroma u aroMHoOro sapa (16 yacon)
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70/1 | PagroakTHBHOCT. Nzyuenune 3HaTh MOHATHE OnuceiBath onbITh Pe3epdopaa: | 23 Henens
Mogenu aToMOB HOBOT'O «pagroOaKTUBHOCTDY»; MOACITH 10 PacCesTHHUIO anb(a — YacTHIl C
Matepnana | @TOMOB; IPHPOAY aitbda-, LIEJIBIO U3YYEHHUs COCTaBa aTOMa
Oera-, raMMa-JIy4ei.
10 U3YYEHHIO COCTaBa
YMeTh ONUCHIBATH OMBITHI
MOAKTUBHOTO H HUSL.
Pesepdopia. paauoa Oro u3iyuye
71/2 | PagroakTHBHBIC YcBoenue 3HaTh npuUpoay OOBSACHATH CYTh 3aKOHOB 24 nenens
NpeBpaIlCHUS HOBBIX painOaKTUBHOIO pacniajia u MAacCOBOTO U 3apsI0BOTO TIPH
ATOMHBIX SI7IED. 3HAHWUH Cro 3aKOHOMCPHOCTH, PaJIMOAKTUBHBIX IIPEBPALICHUSAX;
3aKOHBI COXPAHECHHS,
[TpuMeHsTh 3aKOHBI TIPU 3aMUCH
yMeTb UX IPUMEHSTH IpU . .
HAIMCAHUY SACPHBIX peakiyii, | ) PABHCHAH SJCPHBIX PCAKIIMH.
qucia
72/3 | Dxcnepumentanbible | KomMOMHUPOB | 3HATH cOBpeMEHHbIE MeTOIbI | VI3MepsATh MOLIHOCTH J103bI 24 nepnens
METObI AHHBIA YPOK OOHapYXEHUs ¥ UCCIICI0BAHNS PaaMOAKTUBHOI'O U3JIYYEHUS
UCCIICIOBAHMS 3apSDKCHHBIX HACTHIL M AACPHBIX| 163pveTpom; oeHMBaTH
MIPEBPAICHUIA: .
YaCTHIL. ., | TIOJIy4EeHHBIN pe3yNbTaT C
a6 5 yMeThb HU3MEPSITh CTECTBEHHBIN
aboparopnas pabota MyCTUMBIM JIJISl UeIOBeKa
OpaTtopHasi pabo GbOH T03UMETPOM. AOLYC JUT HETOBE
Neo 6 «M3mepenue 3HAYEHUEM.
€CTECTBEHHOI'O
paauanuoHHoro (oHa
TO3UMETPOMY.
HUucTpykTax o OT.
73/4 | OtkpoiTre npotoHa u | M3yuenue 3HATh UCTOPHUIO OTKPHITHUS OOBSICHIATH UCTOPUIO OTKPBITHS 24 nenens
HEUTpOHA. HOBOT'O NPOTOHA ¥ HEHTPOHA. [IPOTOHA U HEUTPOHA; YMEHUIO
MaTepuaia MUCaTh YPaBHEHHUS SIEPHBIX
pEeaKuui.
74/5 | CocTaB aTOMHOTO Uzyuenue 3HATH NOHSATHS: 3apsI0BOE OOBSICHATD (PU3NUECKUI CMBICT 25 Hepens
anapa. SlnepHsie CHUIbL. | HOBOTO HHACJI0 1 MacCOBOEC YUCJIO; «3apsA10BOr0 U MaccOBOTO
MaTepHana SJICPHBIC CUIIBL, CTPOCHUE ANIPA | gy cyyay, mepeuncaaTh CBOHCTBA
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aToMa, €ro MoJ¢€Jib.

AACPHBIX CUJL.

75/6 | DHeprus cBsI3M. N3yuenune 3HATh MOHATHS: SHEPTUS OOBACHATH PU3MUECKUI CMBICT 25 nenens

Hedext macc HOBOI'O CBsI3H, IEPEKT Macc, OT Yero HOBBIX ITOHATUN U YMEHUIO

MaTepHana 3aBUCHT NPOTHOCTD ANCD. HAXOJUTh 3TH BEJUYHHBL

76/7 | lencuue sipep ypana. | M3yuenue 3HaTh ONpeEICHNUE [EMHBIX OnuceIBaTh MPOLECC ACTICHUS 25 "Hexpenst

[lenHas peakims. HOBOTO peakiuii. sJIpa ypaHa; 00bsACHATh QH3.

Marepuaia Tlonnmars yenosus u CMBICIT IOHATHH: «IIETHas
MEXAHHIM JICICHIA ANCP peaKIMs», « KPUTHUECKasi Maccay,
ypaHa.
Ha3bIBATh YCIOBUS MPOTEKAHUS
YIPABISIEMOM LIETTHOW peakIyH.

77/8 | JlaboparopHas pabora | Ypok YMmets uzyuats aenenue saep | [IpumeHsTh nomydeHHble 3HaHus | 26 Hepens

Ne 7 «U3yuenue 0606menus u | Ypasa 1o gororpadusm 0 JIEJICHUU sJIep Ha MPAKTHKE.

JleNleHus sapa aToMa | cucreMarusa | [PCKOB 1 JICIATE BBIBOJBL.

ypaHna 1o ¢ortorpadun | nuu

TpekoB» MHCTpyKTax | Marepuaia

no OT.
78/9 | SlnepHblit peakTop. YcBoeHue 3HaTh yCTpOMCTBO U NpuHUUN | Paccka3biBaTh 0 Ha3HAUEHUU 26 Henens

[IpeobpaszoBanue HOBBIX ACHUCTBHUSL SACPHOIO PEAKTOPA. | g1epHOro PeakTopa; ero

BHYTPEHHEH SHepruu | 3HaHUH YCTPOMCTBE; HAa3bIBATh

aTOMHBIX Jep B IPEUMYIIECTBO U HEOCTATKU

JJIEKTPUYECKYIO ADC nepen Ipyrumu BUIaMu

SHEprur. ATOMHas CTaHLUH.

SHEepreTuka
79/1 | Buonoruueckoe [TocranoBka | 3HaTh 3aKOH PaAMOAKTUBHOTO | OOBSICHITH CYTh OHATHIL: 26 nenens
0 JIEUCTBUE paUalliH. yaeOHOM pacniaZia; HCraTUBHOC BIMAHUC | [IOryIONICHHAS 1032 U3JTYYECHUS;

3aKoH 3a1a4m panarnnu Ha XUBBIC K03 GHUIMERT KaueCTBa;

PalnO0aKTUBHOTO OpTaHH3MBL HKBUBAJIIEHTHAs /103a, IEPUO]T

pacmazia noJrypacrnaja.
80/1 | TepmosimepHas N3yuenue 3HaTh OHITHE HaseiBath ycrmoBusi mpoTeKaHus 27 Henmens
1 peaxuus HOBOI'O « TCPMOsIICpHAsST PCAKIIUSY. peaKkuuu, IPUBOJAUTH IIPUMEPHI

YcaoBus ee IMPOTCKAHUSA U
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marepuaia PUMEPBI YpaBHEHHH 511 ee, CTpOUTh TpaduKu
peaKkuui. 3aBUCUMOCTHA MOILIHOCTH O3Bl
U3JTY4YEHUs TIPOIYKTOB pacnana
pazioHa OT BpeMEHH.
81/1 | JlabopatopHas pabota | Ypok- 3HaTh crocod oreHku nepuoaa | CaMOCTOSATENBHO OIICHUBATH 27 Henens
2 Ne8 «Ouenka nepuoga | uccienopanu | HOJypaciiaZia paaioHa; yMeTb pe3ynbTaT paboThl, COCTABIISIThH
noJypacrnaja e MOCTABUTD 1Eb PAOOTHI 1 11aH paboThl ¥ peIaTh
HAXOJISAIINXCS B PCIIHT €C. OIIpEICIICHHBIC 3aja4u.
BO3/IyX€ MPOyKTOB
pacmaza rasa
pamoHay.
82/1 | JlabopatopHas pabota | Ypok- YmMmets 1o poTorpadusim CaMOCTOATEIFHO U3YYaTh 27 nenens
3 Ne 9 KUM3yuenue rccaeoBaHy | MACHTH(QHUIMPOBATE YaCTHIIBL. dboTorpaduu, OTBEYATh HA
TPEKOB 3apsDKEHHBIX | € MOCTAaBJICHHBIC BOIIPOCHI U JIEJIaTh
YaCTHII IT0 TOTOBBIM BBIBOJIbI.
dororpadusam>
83/1 | Pemienue 3amay. Ypok YmMeTs 1o Teme pemiarth 3anaun | [IpaBunbHO pa3dbupaTs ycinoBue 28 Henens
4 [ToaroroBka k KOMIIJIEKCHOT 3aj1a4, HaMeyaTh IMMyTH UX
KOHTpPOJIbHOM paboTte. | 0 pelIeHusl.
IPUMCHCHUS
3HAHUM
84/1 | KoutpomnbHast pabota | Ypok Orenka pemeHus 3a1a4 mo 28 "enmens
5 Ne 5 o Teme pasBuBaome | AGHHOH Teme
«CTpoeHue aTroma u T'0 KOHTPOJIS
ATOMHOE SIIPO» (TecTupoBaH
ue)
85/1 | Ananu3 KOHTPOJBHON | YpOK 28 "Hepens
6 paboTel. Pabora Hax KOPPEKIHU

OIIUOKAMU

Pa3znen 6. CTtpoeHue u 3BOJIIOIUA BCEeJeHHOM (5 yacoB)
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86/1 | Cocras, cTpoeHHUE U IToctanoBka | 3HATh COCTaB CTPOCHHE H HaOmronats HeOeCcHBIE 00BEKTHI 29 Henens
MIPOUCX0XKJICHHE yueOHOU npouc-xoxaeHne COMHeYHON | (mo ciaiizaM wam pororpadusm);
CoNHEYHOM CUCTEMBI | 3a/1a4K CHCTEMBI; O0BEKTBI, BXOJAINE | ya3p1paty, rpymis! 0GBEKTOB,
B Hee. Bxomsamux B coctaB ConHeuHOH
CUCTEMBL.
87/2 | Bonplue miIaHeThl Nzyuenune 3HaTh OOJIBIINE TUTAHETHI CpaBHUBATH IJIAHETHI 3EMHOM 29 Henens
CoOJIHEUHOM CHUCTEMBI | HOBOT'O YMETB OHPEACIIATE UX TPYMIIBI U TUIAHETHI-TUTAHTHI;
MaTepuana XapaKTCPHBIC MPU3HAKH. aHAIM3MPOBATh XaPAKTEPHBIE
MpU3HAKHU IUIaHET (10
¢dororpadusm).
88/3 | Mausle Tena Pemenne 3HaTh Majble Tella U YMETh OnuceBaTh U OTIIMYATH MaJIbIe 29 Henens
ConHe4HoM cucTeMbl | yu4eOHOM OTHUCBIBATH MX. tena CoMHEYHON CUCTEMBI:
3a1a4n acTepOUIbl, KOMEThI, METEOPHBIE
Tena; MOsICHATH 00pa3oBaHKe
XBOCTOB.
89/4 | Crpoenue, uznyuenue | [loctanoBka | 3HaTh cTpoeHue CouHiia, Ha3zpiBaTth 11 00bsicHSTh puunHbl | 30 Hexens
u 3Bomtouus ConHua | yueOHOM YMETb OIHUCBIBATE PU3MYCCKUE | oGpasoBanus naTeH Ha CONHIIE;
¥ 3BE3] 3212491 TIPOLICCCRIL, MPONCXOIAIINC B 00BACHATH (PU3MYECKHE ITPOLIECCHI
Heapax CoHIA U 3BE3 . B Henpax COMHILA.
90/5 | Ctpoenue u Permenune 3HaTh cTpoeHue U dBooNui0 | OnuceiBath Mojenu Beenennoit, | 30 nexens
sBouonHs Beenennoit | yaebHoi Bcenennon; yMeTh ONMCBIBATL | 0GBICHSTH B YEM MPOSBIIAETCSA
3a1a4u Mojien BeeneHHoH 1 HECTAIlMOHAPHOCThL Beenenuoit;
OOBSCHSATH, B UeM IIPOSBIISETCS
.. | 3amMchIBaTH 3aKOH Xab0ma.
HECTAIlMOHAPHOCTH Beenennoi
IToBTOpeHue (9 yacoB)
91/1 | TloBropenue 7 knacc. | Ypok PaBHOBecue marepuaibHOI TOUKH. AOCONIIOTHO TBEPJOE TEIO. 30 Henens
Craruka. YcnoBus akTyanusanu | PaBHOBecne TBEpIOro Tela ¢ 3aKpEeIIEHHON OChIO BPaLCHUS.
paBHOBECHS pblUyara. Y 3HAHUH U MowmenT cuibl: M = F-| . LleHTp TsDKECTH.
MOMEHT CUIIBL. yMEHUHI
[IpaBuio MoMeHTOB. | (YpOK
MIOBTOPEHHUS)
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92/2 | IToBropenue 7 kmacc. | Ypok [IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXaHUKH. PhIyar. 31 nenens
[IpocThie MexaHU3MBIL: | 0000meHus u | YcaoBue paBHoBecHs poruara: Mi+Mo+... =0. [lonBrwxHBIN 1
0JI0KH, HAKJIOHHAs cucremarnsza | HemoABMKHBIN O10ku. KITJ] mpocThiXx MexaHH3MOB.
mockocth. KIT/. MU 3HAHUM
93/3 | [ToBTrOpenue 7 kinacc. | Ypok Jasnenwue TBepaoro Teaa: p=F/S. 31 nenens
JlaBnenue TBEpAbIX akryanusauu | JlaBieHue xuakocrei u ra3zoB. 3akoH [lackans. JlaBieHue B
TeJN, KUAKOCTEH U Y 3HaHUI U KUJKOCTHU U Ta3e.
ra3oB. 3aKOH YMEHHH ['unpocraTyeckoe AaBlieHUE BHYTPH KUAKOCTU: P = pgh.
[Tackans. (ypox [Tapanokc Ilackais.
MTOBTOPCHHS )
94/4 | IToBropenue 7 kimacc. | Ypok AtMocdepHoe naBnenue. M3mepenue artMocepHOTro JaBICHHUS. 31 nenens
3akoH Apxumea. 0000mienus u | 3akoH Apxumena. Dopmyna st OpeAeTICHHUS BHITAIKUBAIOIICH
ApxumenoBa cuia. CUCTEMAaTH3a | CUJIbl, IEUCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B AKUAKOCTb WM ra3:
IInmaBanue tei. UM 3HAHUHU Fa = pgV.YcnoBue nnaBanus tena. [lnaBanue cynoB u
BoznyxomiaBanue. BO3yxoIiaBanue. MneanbHast )KUAKOCTh. TeueHue sKuIKoCTH.
3akoH bepnymnu. [lonséMHas cuia Kkpbuia camoseTa.
95/5 | IloBropenue 8 kimacc. | Ypok DnekTpu3anus ABa Bua 3apsaoB. BzanmozeicTBre MOKOSIIMXCS 32 nenens
DneKTpuuecKue aKTyaJlu3aly | IEKTPUUYECKUX 3apsI0B. 3aKOH COXPaHEHUS 3JIEKTPHUUECKOI0
SIBJICHHUSL. Y 3HAHUU U 3apsna. [lenuMocTs 3JIeKTPUUEcKoro 3apsaa. DIEeKTPUUEcKoe MoJe.
YMEHHI JlericTBUE 3IEKTPUYECKOIO MOJIA Ha SJIEKTPUUECKHUE 3APSJIbI.
(ypoxk [IpoBOTHUKY U AUDIIEKTPUKH.
HOBTOPEHMS)
96/6 | IToBTopenue 8 kiacc. | Ypok [TocTosHHBIN AneKTpUYecKHi TOK. JIeWCTBUS 3TEKTPUUECKOT0 TOKa. | 32 Henens
Dnekrpudeckuii Tok. | 06o6menus u | Cuina Tokal =g/t. Hanpsokenne U = A/g.3akon Oma it ygactka
cuctematuza | anekrpuyeckoit nenu:1=U/R. Dnextpudeckoe conporusieHue R.
MY 3HaHUK | Y renpHOE anekTprdeckoe conporusienue P.R = (p1)/S
97/7 | IMoBropenue 8§ Kimacc. | Ypok [TocnenoBarensHOE coenmuHeHne MPOBOAHUKOB: 11 = l2; U = U + 32 "Henens
ODJIEKTPUYECKHM TOK. | pelueHus U2; R = R1 + RellapannensHoe coetuHEeHUE TPOBOTHUKOB PABHOTO
3a7a4 compotuBienus: Uy = Uz; | = 1+ I2; R =R1/2

CMenaHHbBIE COCAUHCHUS ITPOBOAHUKOB. PabGora u MOIITHOCTD
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anekTpudeckoro Toka: A = U-It;
P = U-l. 3akon Jxoyns—Jlenna: Q = IRt

98/8

[ToBTOpenue 8 kiacc.
TeruioBbie ABIIEHUS.

Ypok
00001IeHHs U
CHCTEeMaTHu3a
Y 3HAHUH

OCHOBHBIE MOJOKEHUS MOJIEKYIIPHO-KMHETUYECKON Teopun
CTpOEHUs BelecTBa. Macca U pa3mepsl Mojeky. TemioBoe
JBUKEHHE aTOMOB U MoJieKyJl. CBsI3b TEMIIEpATyphl BELIECTBA CO
CpeaHEeN CKOPOCTBIO Xa0TUYECKOI0 ABMKEHMsI yacTull. Juddysus
B3aumoneiictue mosnexkyn. CMaunBanue. KanwuisipHble sBJIEHUS.
Mogenu TBEpIOro, KHUIKOTO U ra3000pa3HOro COCTOSHUIM BellecTBa
U UX 00BSCHEHUE Ha OCHOBE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH
cTpoeHus BemecTa. CtpoeHue TBEPAbIX Ten. Kpucramnnueckoe u
amMopQHOe cOCTOSTHHS BelecTBa. TerioBoe pacunpeHue.
Oco0eHHOCTH TEMJI0BOTO paclIMpeHus BoAbl. TemioBoe
paBHoBecue. Temneparypa. Temneparypnas mkana Llenscus.

32 uenmend

99/9

[ToBTOpenue 8§ kinacc.
TennoBsie SBIEHUS.

Ypok
penieHus
3a1a4

Buytpennss sueprusi. Pabota u Teruionepenaya kak criocoObl
W3MEHEHUS BHYTPEHHEN dHepruu. Bupl Teruonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIUSI, U31ydeHue. KonnuecTBo TeroThl.
VY aenbHast TertoeMkocTh .Q = cm(tz — t1)

[1naBnenue u kpucraminzanus. Mi3MeHeHne BHyTpEHHENW SHEPTUU
MIPY TUIABJICHUH U KPUCTAJUTU3ALMH. Y IeIbHAs TEIUIOTA TIJIaBICHUS
A= Q/m

Hcnapenue u koHaeHcanus. Mi3MeHeHne BHYTpEHHEN SJHEPTUu B
MIpOILIeCcCe UCTIAPEHUS U KOHJIeHCaluu. BiiaxkHOCTh BO3/1yXa.
Kunenue sxunkoct. 3aBUCUMOCTD TEMIIEPATypPhl KUTICHUS OT
atMocepHoro naBieHus. Y AenbHas TEIoTa mapoodpazoBanus L
= Q/m. Koau4ecTBO TEIIOTHI, BBIICIIEMOE TIPU CTOPAHUH
TOIUTMBA. Y IebHas TEIUIOTa Cropanus Tormsa = Q/m

3aK0oH COXpaHEHUsI YHEPTUHU B TEIIOBBIX ITpolleccax. Y paBHEHUE
teryoBoro 6amanca: Q1 + Q2 =0.

[TpuHUIIBI paOOTHI TEIJIOBBIX ABUTATENICH. TernIoBbIe JBUTATENH U
OXpaHa OKPY’Karollen Cpebl.

33 wenmens

100-
102

Pe3epBHoe Bpems (3 yaca)

33 "Henenga-34
Henens
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