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1. lloacnumenvhasn 3anucka
PaGouast mporpamMmma paspaboTrana Ha OCHOBE yueOHOM nporpammbl: Ousuka. ba3zoBsiii u
yrayosensbiit ypoBHu. 10—11 knacce : pabouas nporpamma k tuaun YMK H. C. IlypsimieBoi,
H. E. BaxeeBckoii u ap. : yueoHO-MeToaudeckoe nocooue / H. C. Ilypermesa, E. O. Parouns. —
M. : Ipoda, 2017. — 133.

Yueonuk: ®usmka. 11 k. bazosiii ypoBenb: yueonuk / H.C. Ilypsimesa, H. E. Baxeesckas.-
7-e m3ganwme.- M. : llpoda, 2019.- 271c.

B mporpamme mpemycMoTpeHa BO3MOXHOCTb JUIsl pealu3ali aBTOPCKUX IOJAXOJIOB,
UCIIONIb30BaHUE  Pa3HOOOpa3HBIX (GOpM  oOpraHusanudud y4eOHOTO  mporecca, BHEAPEHUS
COBPEMEHHBIX METOAOB OOy4YeHHS U TEeJIaroruH4ecKUX TEXHOJOTHHM, y4eT MECTHBIX YCIOBHUH.
JannHast mporpamma mpeaycMaTpuBaeT (OPMUPOBAHUE y IIKOJIBHUKOB OOIMICYYEOHBIX YMEHHH H
HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB AESITETLHOCTEN U KIIOUEBBIX KOMIIETEHITUH.

Pabouas mporpamma W KaJeHIApPHO-TEMAaTHYECKOE IIJIAHWPOBAHUE OCHOBBIBAIOTCS Ha
CJIEIyIOIIeM HOPMAaTUBHO-TIPABOBOM U MHCTPYKTUBHO-METOAMUYECKOM O0ECIICUeHUN:

[Tpu cocTaBieHNH UCHIOIB30BAIKCH CIEAYIONIIE HOPMATUBHbIE JOKYMEHTHI:

1. 3akon P® «O6 o6pazoBanum» Ne 273 — D3 ot 29.12.2012.

2. @enepa’dbHOTO rOCYIAPCTBEHHOTO 00MIE00pa3oBaTEIBLHOIO CTaHAapTa OCHOBHOTO OOMIETO
obpazoBanus: [Ipukaz MO Poccuiickoit deneparuu Ne 1897 ot 17.12.2010 1.

OOIT COO KOI'OBY CII ¢ YUOII r.benoit XomyHu1is!

@DenepalibHbI MepeueHb Y4eOHUKOB, PEKOMEHOBAHHBIX (JAOMYyLIEHHBIX) MUHHCTEPCTBOM
obpaszoBanusi U Hayku Poccuiickoit denepannu K HCIOIB30BAHUIO B 00pa30BaTEIHLHOM
nporecce B 00111e00pa30BaTEbHBIX YUPEKICHUIX

5. IIporpaMMbl OCHOBHOT'O OOIIETO M CpeaHETro (IMOTHOT0) 00miero oopa3zoBanus o Gusuke

10-11 xnaccel. ABtopel:  H.C. Ilypermmesoi, H.E. BaxkeeBckoii  (u3 cOopHuka

"ITporpaMMebl [yt 00IIE00pa30BaTEIBHBIX YUPESKICHUH) U paccunTaHa Ha 68 gacos (2

Jaca B HEJICNII0 B COOTBETCTBHHU C 0a30BbIM YPOBHEM).

[TomHOCTBIO peann30BaTh MPAKTHYECKYIO YacTh Kypca (GU3UKU CPEIHEH IIKOJIBI MTO3BOJISET
MaTepuaibHO-TEXHUYECKasi 0a3a MIKOJbI, KOTOpash COOTBETCTBYET TPEOOBAHUAM K OCHAIICHHIO
00pa3oBaTeNbHOTO TMpoIlecca B COOTBETCTBHH C COJCPKATEIbHBIM HAIMOJHEHHEM Yy4eOHBIX
npeaMeToB  (GefepatbHOrO0 KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHAapTa CpeIHero oOIero
00pa3oBaHUs, KOTOPBIE ONYOJIUKOBaHbI B cOopHHKe: Pusnka. EctecTBo3HaHME.

Llenu u 3a0auu uszyuenusa Kypca gpuzuku:

H3yuenue ¢husuxu ¢ cpeonux (noanslx) 00pazoeamebHbviX yUpeHcOeHUAX Ha 6a3060Mm
YPO6HE HANPABIEHO HA OOCMUICEHUE CIEOYIOUUX Yeell:

. oceoenue 3nanuil 0 GyHIAMEHTAIBHBIX (PU3MUYECKUX 3aKOHAX W MPHUHIIMIAX, JISKANINX B
OCHOBE COBPEMEHHOW KapTHHBI MHUpPA; HanOoliee BaXKHBIX OTKPBITUAX B 00JacTh (PU3UKH,
OKa3aBIIMX OMNpEICIICHHOE BIMSHUE HA PAa3BUTHE TEXHUKA W TEXHOJOTMH; METOJaxX HAyIHOTO
MO3HAHUS TPUPO/IBI;

. 061a0eHue ymeHuAmMu TPOBOIUTH HAONIOJNCHHS, IUIAHUPOBATh W  BBHINOJNHATH
OKCMIEPUMEHTHI, BBIABUTATh TUIOTE3bl U CTPOUTH MOJETH, NMPUMEHSTH MOTYYCHHBIE 3HAHHS IO
¢buszuke g OOBSICHEHMS Pa3HOOOpa3HbIX (PU3MYECKMX SBICHMM M CBOMCTB BEIIECTB;

How

NPAaKTUYECKOr0  HUCHONb30BaHUS  (U3MYECKMX  3HAHUH;  OLIEHUBAThb  JIOCTOBEPHOCTh
€CTECTBEHHOHAyYHOU NH(OpMaLNK;
. paséumue  NO3HAGAMENILHLIX  UHMeEpeco6,  UHTCIUIEKTyallbHbIX M TBOPYECKHUX

CIIOCOOHOCTEH, CaMOCTOSATENHHOCTH B MPUOOPETEHUH HOBBIX 3HAHUM NMpHU pelieHHH (U3NUEeCKUX
3a7a4 M BBIIIOJHEHUU DJKCIEPUMEHTAIbHBIX MCCIENOBAaHUH C  MCIOJIB30BAHUEM PaA3INYHBIX
HMCTOYHUKOB MHPOPMAIIUN U COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTHH.

. éocnumanue  yoexncOeHHocmu B BO3MOXXHOCTH  IIO3HAHUS  3aKOHOB  IIPUPOJBI;
HCII0JIb30BaHUA )IOCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I Ha Omaro pa3sBUTHA YeJI0BEUECKOMN IIUBUIN3AaIIUN,;
HEOOXO/IMMOCTH COTPYIHUYECTBA B IMPOLECCE COBMECTHOI'O BBIIOJHEHHS 3a]ad, YBaXHTEIHHOTO
OTHOIICHMSI K MHEHUIO ONIOHEHTA IIPU 00CYXIEHUU NMPOOJIEM eCTECTBEHHOHAYYHOT'O CO/IeP KAHMUS;



TOTOBHOCTH K MOPAJIBHO —3THYECKOHM OIIEHKE HCIIOJNB30BAHMS HAYYHBIX JOCTHIKCHUN, YyBCTBA
OTBETCTBEHHOCTH 32 3aIIUTy OKPYKAIOIICH CPeIbl;

. UCNOIb308AHUE NOJIYYEHHBLIX 3HAHUI U YMEHWil U1 PEIleHUs NPAaKTUYEeCKUX 3a7ady
MIOBCEHEBHOM KHM3HM, Ui OOECIeYeHUs Oe30MacHOCTH COOCTBEHHOW JKW3HHU, PAalMOHAIBHOTO
MPUPOJIOTIONL30BAHUS M OXPaHbI OKPYKAIOIICH CPE/IbI.

JlocTr:keHHe 1esleil padoueil mporpaMmbl o pu3uKe odecrneynBaeTcs pelieHneM

CJIeYIOIIHX 3a1a4:

1. oOGecneyenue 3pPeKTUBHOTO COUETAHUS YPOUHBIX U BHEYPOUHBIX ()OPM OpraHU3aLUU
00pa30oBaTeLHOTO MPOIIECCa, B3aMMO/ICHCTBHS BCEX €r0 yYaCTHUKOB;
2. OpraHu3alys MHTEIJICKTYaJIbHBIX M TBOPYECKUX COPEBHOBAHMM, IPOSKTHOM U y4eOHO-
UCCIIEIOBATEIILCKOW JACSATEIIbHOCTH;
3. CcoXpaHEHHE U yKperuieHHe (PU3n4ecKoro, IMCUX0JI0THIECKOr0 M COLMAIBHOTO 3/10POBbS
oOyyJaronuxcsi, ooecredeHue ux 0e30MacHOCTH;

dbopMUpOBaHKE TO3UTHBHOW MOTHBAIIMH 00YJAIOIINUXCS K yI4eOHOH NeATeTbHOCTH;

5. obecrnieueHne YCIOBUH, yYUTHIBAIONIMX HHIUBUIYaIbHO-TMYHOCTHBIE OCOOCHHOCTH
00ydJaromuxcs;

6. COBEpIICHCTBOBAHUE B3aMMOJICHCTBHSI YUCOHBIX JUCIUILUINH HA OCHOBE WHTETPAIUY;

7. BHeApeHHE B y4eOHO-BOCTIMTATENILHBIN MPOILIECC COBPEMEHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTUH, (GOPMUPYIOIIUX KITFOUYCBBIE KOMITCTCHIINY;

pasButue qudGepeHInay 00ydeHUS;

9. 3HAaKOMCTBO O0OYYaIOIIUXCs C METOJJOM HAYYHOTO IMO3HAHUS U METO/IaMH MCCIICIOBAHUS
00BEKTOB U SIBJICHUN TTPUPO/IBI,

10. npuoOpereHre 00yUYarOIIMMHUCS 3HAHUNA O MEXaHUUECKUX, TCIUIOBBIX, JICKTPOMAarHUTHBIX U
KBAHTOBBIX SIBJICHUSX, (PU3MUCCKUX BEIIMYMHAX, XaPAKTEPU3YIOIIUX ITH SBJICHHUS,

11. popmupoBanue y oOyyarommxcs yMeHU Ha0II01aTh TPUPOIHBIC SIBICHUS U BBIIOJIHATH
OTIBITHI, Ta0OpaTOpHBIE Pa0OTHI U IKCTIEPUMEHTAILHBIC UCCIIEIOBAHUS C HCIIOJIBb30BAaHHEM
U3MEPUTENIBHBIX MPUOOPOB, NIMPOKO MPUMEHSIEMBIX B IIPAKTHUCCKOM KU3HH;

12. oBnasenue 0O0yJaroUIMMHCS OO0IICHAYYHBIMH MTOHSATUSMU: TIPUPOIHOE SIBJICHHUE,
AMIIMPUYECKU YCTAHOBJICHHBIN (haKT, MpodiieMa, THII0Te3a, TCOPETUICCKUN BBIBOI,
pe3yabTaT IKCIIEPUMEHTAIBHOM MTPOBEPKH;

13. moHnmanue 00y4arOMMMUCS OTIUYHIA HAYYHBIX JAHHBIX OT HEMIPOBEPEHHOU MHPOpMAIIHH,
[IEHHOCTH HAYKH JIJISl YAOBJIETBOPEHUS OBITOBBIX, TPOM3BOJICTBEHHBIX M KYJIBTYPHBIX
notpeOHOCTEH yenoBeka.

&

©o

®opmbl, METO/IbI, TEXHOJIOTMH 00y4YeHHUS.
a) Ypok u3yueHus HoBoro Marepuaia. Cro/ia BXOJST BBOJAHAS M BCTYNUTENIbHAS YaCTH,
HaOI0IeHUs1 U cOOp MaTepUasoB - KaKk METOIMYECKHE BAPHUAHTHI YPOKOB:
Buapl:  ypoxk-nekuusi, ypok — 6ecesia, ypok ¢ HCTIOJIb30BaHUEM yueOHOTO BUICOPUITIBEMA, YPOK
TEOPETUUECKHUX WIIH MPAKTUIECKUX CaMOCTOSTENLHBIX PadO0T (MCCIe0BATENBCKOTO THIIA), YPOK
CMEIIaHHBIN (COYeTaHUE PA3IMYHBIX BUJOB YPOKa Ha OJTHOM ypPOKe).
0) Ypoku coBepIlICHCTBOBAHMSI 3HAHHH, YMEHUI U HaBBIKOB. Crofia BXOAAT ypOKU (OPMUPOBAHUS
YMEHUH U HABBIKOB, 1I€JIEBOTO MIPUMEHEHHUS YCBOEHHOTO U JIp.:
Buner:  ypok camocTosITeNnbHBIX paboT, ypok-1abopaTropHas paboTa, ypoK IpaKTHUECKUX padoT,
YPOK-9KCKYpPCHSI, CEMHHAp.
B) Ypok o6o0rienus u cuctemaruszamnun. Croa BXOIAT OCHOBHBIE BUJIbI BCEX TISITH TUIIOB YPOKOB:
- YPOK-CEeMHUHAp, YPOK-KOH(MEPEHIHs, MHTETPUPOBAHHBIN YPOK, TBOPUYECKOE 3aHATHE, YPOK-
TUCTYT, YPOK-JIEI0Bast/poJieBas urpa.
r) YpOKU KOHTPOJIA, yueTa U OICHKU 3HAaHUM, YMEHUI U HaBBIKOB:
Buner: - ycrtHas popma npoBepku (GpOoHTaIbHBIN, HHIWBUYaTbHBIA U TPYIIIIOBOM OMPOC),
MACbMEHHAs IPOBEPKa, 3a4€T, 3aU€THHIE MPAKTHIECKHE U JTabopaTopHbIe padOThI, KOHTPOJIbHAS



(camocrosTenbHast) paboTa, CMEIIaHHBIN YPOK (COUeTaHHe TpeX MEPBHIX BUIOB), YPOK-
COpEBHOBaHHUE.

1) KomOuHupOBaHHbBIE YPOKHU: Ha HUX PELIAIOTCS HECKOIBKO AUIAKTHUECKUX 3a/1au.
N30keHHne TeOpHHU U MPAKTUKH ONHUPAETCH:

1. Ha moHMMaHHWe BO3pacTalOIIEeH POJIM €CTECTBEHHBIX HAYK M HAyYHBIX UCCIICIOBAHUI B

COBPEMEHHOM MHUPE;

2. Ha OBJaJICHHE YMEHUSMH (POPMYIUPOBATH TUIIOTE3bI, KOHCTPYHUPOBATh, MPOBOIUTH

9KCIIEPUMEHTHI, OLIEHUBATh MOJYYCHHbIE PE3YJIbTAThI;

3. BOCMHTaHUE OTBETCTBEHHOTO M OEPEKHOTO OTHOIICHHSI K OKPYKAIOIIEH cpeie;
dbopmupoBaHre yMeHuU Oe3omacHOro ©  3(PPEKTHBHOTO HCIOJIB30BAHUS JAOOPATOPHOTO
000pyI0BaHUs, IPOBEICHUS TOUYHBIX U3MEPEHHI U aJIeKBaTHOW OIICHKH IOJIyY€HHBIX PE3yJIbTaToB,
MPEJCTaBICHUs] HAy4yHO OOOCHOBAaHHBIX apPryMEHTOB CBOUX [CHCTBHI, OCHOBaHHBIX Ha
MEKITPEIMETHOM aHAIIN3e

B ocHOBY Kypca ¢pu3uku aBTOpaMu yueOHO — METOJUYECKOT0 KOMIUIEKTa MOJIOKEH psl UIeH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hnes uesoctHocTu. B cooTBeTCTBUU C HEl KypC SBISETCS JIOTUYECKU 3aBEPLICHHBIM,
COJICPKHUT MaTephall U3 BCEX Pa3/eioB (M3MKH, BKIIOYAET KaK BOMPOCHI KIIACCHYECKOW, TaK H
COBpEMEHHOM (M3MKHM; YpOBEHb MPEACTABICHUS MaTepuaja YYHUTHIBACT MO3HABATEJIbHbBIE
BO3MOXXHOCTH YUYaIIUXCS.

HUnes npeemcrBenHocTu. CojaepkaHMe Kypca YYHUTHIBA€T MOATOTOBKY, MOTYyYEHHYIO
yUYaIIUMUCS TIPH U3YYEHUH Kypca (PU3UKH OCHOBHOTO OOpa30BaHMS.

Hnesn BapumatuBHocTu. Ee peanuszanus mo3BoiseT BbIOpaTh yYalIUMCS COOCTBEHHYIO
«TPAaEKTOPUIO» U3ydeHHs Kypca. I 3TOro mpemycMOTPEeHO OCYIIECTBICHHE YPOBHEBOM
mubdepeHIMaud: B NpPOrpaMMe 3allOKEHbl JIBa YPOBHSA HW3Y4YEHHMs Marepuaia —
COOTBETCTBYIOIINI 00pa30BaTeIbHOMY CTaHAAPTY M MOBBIIICHHBIH.

Hnes renepaausauuu. B cooTBeTCTBUY C HEll BBIICTICHBI TAKUE CTEP>KHEBBIC MOHATHUS, KaK
SHEprus, B3aMMOJCHCTBHE, BEIIECTBO, Moje. Beaymum B Kypce SIBISETCS M NPEACTABICHUE O
CTPYKTYPHBIX YPOBHSIX MaTEPUHU.

Hnes rymanutapusanuu. Ee peanuzanus nmpeamnonaraeT MUCIob30BaHHE T'YMaHUTAPHOTO
noTeHuuana (U3N4ecKol HayKu, OCMBICICHHE CBSI3U pa3BUTHs (PU3MKU C pa3BUTHEM OOILECTBa,
MHUPOBO33PEHYECKHUX, HPABCTBEHHBIX, IKOJIOTHIECKUX MTPOOIIEM.

Nnaes cnupanbHOro mocrpoenus Kypcea. Ee BbliesnieHue 00yciioBI€HO HEOOXOJUMOCTbBIO
ydeTa MaTeMaTHIeCKOH IMOATOTOBKH | MTO3HABATEIBHBIX BO3MOKXHOCTEH yUaIuXCsl.

B coorBerctBMM ¢ uensMu  o0ydeHHs (U3MKE yyalluxcs CpeAHEeH IIKOJBl U
cOpPMYIMPOBaHHBIMU BBIIIEC HJESMH, MOJOKEHHBIMH B OCHOBY Kypca (W3HWKH, OH HUMEET
coJiepKaHue U CTPYKTYpY:

PaCHpeI[CJ'ICHI/IC COJCPIKAHUC KypCa (1)I/ISI/IKI/I OCHOBHOM IIKOJIBI

Ne Tema kypca Qusuku Koi-Bo gacos
Kiaccuueckast mexanuka 23
MornexyssipHas pu3nka 32
DNeKTpoAMHAMUKA 11
IToBTOpEHNE 2
Bcero 68

11 knace

1 DNeKTpOIMHAMHUKA 35

2 DneMeHThl KBaHTOBOM (pU3MKHU 22

3 AcTpoduszuka 5

4 O06o061aronee MOBTOPECHUE 6
Bcero 68
Wroro 3a 10-11 xnaccer 136




CrpykTypa mporpaMmbl, IOCJIEI0BAaTEIbHOCTh pPAa3[eiioB COOTBETCTBYET CTPYKType
IPUMEPHOM MporpaMmbl, OJHAKO JIOTMKAa pPa3BEePTHIBAHMs COAEpKaHHUS Kypca (PU3MKH BHYTpHU
pa3esioB OTIAMYAETCS OT TOH, UTO MpeAsaraeTcs NpuMepHoil nporpammoii. OHa MOJYMHEHA 3a]1a4e
(dopmHpoBaHus Yy OOYYAIOUIMXCS CUCTEMbl METOAOJIOTMYECKMX 3HAaHUM, pelIeHne KOTOpOH
HAYMHAETCS NIPU U3YyYEHUU BBEICHUS B KypC U MPOJOJIKAETCS MPU U3YYEHUHU COOTBETCTBYIOIIMX
paszienoB Kypca.

Kypc ¢u3uku HOCUT SKCHEpUMEHTANbHBIA XapakTep, I[O03TOMY OOJIbIIOE BHHMaHHUE
ylensercss JEMOHCTPALIMOHHOMY SKCHEpPUMEHTY M JIaDOpaTOpHbIM paboTaM U ONbITaM.
JIeMOHCTpallMOHHBIM 3KCIEPUMEHT COOTBETCTBYET IMPUMEPHOH IPOrpaMMe CpPEIHEro OOIIEro
oOpazoBanus 1o ¢usuke. Pacnpenenenue aeMoHCTpauuid 1Mo Kypcy (u3MKe HpeicTaBiIeHO B
KaJCHJapHO-TEMAaTUYEeCKOM IUIAHUPOBAaHUHM M0 KiaccaM. JlaGopartopHbeie pabOTBl U OMBITHI,
IpE/CTaBICHHbIE B IPUMEPHOM Iporpamme o (u3MKe Uii OCHOBHOIO 00IIero oOpa3oBaHMHU,
aBTOpHl yueOHO-MeToanueckoro komiuiekta (IlypermeBa H.C. u BaxeeBckas H.E.) mpemnararor
Kak (hpOHTaJIbHBIE JIAOOPATOPHBIE PAOOTHI, TAK U HKCIIEPUMEHTANIbHbIC 3a/laHMsL.

@poHTanbHbIE J1a00paTOpHBIE PAa0OTHI BBIMOJHSIIOTCS BCEMH YYaIllUMHUCS HAa ypOKe Ha
CTaHJApTHOM O0OpYAOBaHMM KaOMHeTa (PU3MKH, MMEIOT pPa3Hyl0 MPOAOKUTENBHOCTh (0T 15
MuHYyT 10 40 MHHYT), OLEHHMBAIOTCA IO [ATHOAIbHOW Mmikane. Jlnsg  3akpensieHus
9KCHEPUMEHTAJIbHBIX HABBIKOB OO0YYalOIUXCAd B Y4eOHO-METOAMYECKHH KOMILJIEKT BKJIFOYEHBI
AIIEKTPOHHBIE YueOHbIe n3nanus: «Jlaboparopusie paboTsl o ¢pusuke» s 10 u 11 kmaccos.

DKcIepUMEHTAIbHbIE 33JJaHUS BBIOJHAIOTCS BCEMH O00YYalOLMMKCSA Ha YPOKE MU JoMa B
3aBUCUMOCTH OT METOAMYECKON uenu. i MX BBINOJHEHUS MOXKET OBbITh HCIIOJIb30BAHO KAk
CTaHJapTHoe oOopynoBaHMe KaOuHeTa (U3MKM, TaK U JONOJHHUTEIbHOE OOOpYAOBaHHE.
WHCcTpyKuuy 15 BBINOJIHEHUS (QPOHTANbHBIX J1a0OpaTOPHBIX pabOT M 3KCIEPUMEHTAIBHBIX
3ajjaHui peasoxkeHsl apTopamMu Y MK u B yueOHMKaX, 1 pabouux TeTpaasx.

Ouenka 0TBETOB y4aluxcst

OuneHka «5» CTaBUTBHCS B TOM Ciydae, €ClIM y4allluics IMOKa3blBa€T BEPHOE NMOHMMAHUE
(bU3UUECcKOil CYIHOCTH paccMaTpUBAEMbIX SIBJICHUH UM 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpHil, a Tak
e TpaBWIBHOE OTNpejaeicHne (U3NYECKUX BEIWYHMH, WX EAMHUI] M CIIOCOOOB HW3MEPEHUS:
IPaBUIbHO BBIOJIHSAET YEPTEKU, CXEMbl M TIpaduUKU; CTPOUT OTBET MO COOCTBEHHOMY ILIaHy,
COIPOBOXKAAET paccKa3z COOCTBEHHBIMU MPUMEpPaMH, YMEET IPUMEHATh 3HaHUS B HOBOW CUTYyal[Mu
IIPY BBINIOJIHEHNHU IPAKTUYECKHUX 3aJJaHUI; MOKET YCTaHOBUTH CBA3b MEX]Y M3y4aeMbIM M paHee
M3YYEHHBIM MaTepHajioM MO Kypcy (U3MKH, a TaKKe€ C MaTepuajoM, YCBOECHHBIM IpPU H3y4YE€HUU
JPYTUX IPEIMETOB.

Ounenka «4» CTaBUTHCS, €CIIU OTBET YUEHHKA YJIOBJIETBOPSIET OCHOBHBIM TPeOOBaHUSAM Ha
OLIEHKY 5, HO J1aH 0e3 UCIOJIb30BaHUsI COOCTBEHHOIO IJIaHa, HOBBIX MPUMEPOB, 0€3 NMPUMEHEHUs
3HAaHUW B HOBOM cuTyauuu, 6€3 HCIOJb30BaHUS CBA3CH C paHee H3YYEHHBIM MaTepHaioM U
MaTepHajoM, YCBOEHHBIM IIPH U3YYEHHUHU JIp. IPEAMETOB: €CIIU YYalluics TOMYyCTUI OJIHY OLIMOKY
Wi He Oosee JIBYX HEI0YETOB U MOXKET MX MCIPAaBUTh CAMOCTOSITENIBHO WM C HEOOIbIIOH
MIOMOUIBIO YUUTEIIS.

Ounenka «3» CTaBUTHCS, €CIU YYAlUIHCS NMPaBUIBHO MOHUMAET (PU3MUECKYIO CYIIHOCTh
paccMaTpUBaeMbIX SBJICHUM W 3aKOHOMEPHOCTEH, HO B OTBETE€ MMEIOTCS OTJEJIbHBIE MPOoOessl B
YCBOEGHHUH BOIIPOCOB Kypca (PU3MKHU, HE MPEMSATCTBYIOLINE AaJbHEHIIEMYy YCBOEHHUIO BOIIPOCOB
IIPOrPaMMHOI0 MaTepuaia: yMEET IPUMEHSATh MTOJyYE€HHbIE 3HAHUS IPU PELLIEHUH IIPOCTBIX 3a7a4 ¢
UCIIOJIb30BaHUEM TOTOBBIX (OpMyYJ, HO 3aTpyIdHSETCS MpH pelIeHUuH 3aaad, TpeOyroImux
npeoOpa3oBaHusl HEKOTOPHIX (hOpMys, IOMYyCTHI He Oosiee onHOW TrpyOoil ommMOKH W JBYX
HEJ04ETOB, HE 0oJiee OJTHOM IpyOOi M OTHOW HETpyOo omuoOKu, He Oosee 2-3 HerpyObIX OMHOOK,
OJTHOU Herpy0oil omMOKN U TPEX HEAOUETOB; TOMYCTUI 4-5 HETOUETOB.

OuneHka «2» CTaBUTCS, €CIU y4allluics HE OBJa/Ie]l OCHOBHBIMU 3HAHUSMHU U YMEHUSIMU B
COOTBETCTBUHU C TPEOOBAHUSAMH HPOTpaMMbl U JOMYCTHJI OOJbIIe OMMOOK M HEIO0YETOB YeM
HE0O0XO0IUMO ISl OEHKH <«3.



OneHka KOHTPOJIBHBIX padoT

Onenka «5» craBuTcs 3a pabOTy, BBIINOJIHEHHYIO MOJHOCTHIO 0€3 OIHUO0K U
HEJI0YETOB.

Ounenka «4» cTaBUTCA 32 paOOTY, BBINOJHEHHYIO MOJHOCTBIO, HO MPH HAJWYUU B HEH HE
Oonee ogHOM TPyOOit U OJTHOM HETrpyOOi OMMOKK M OJHOTO HeA04ETa, He Oosiee TPEX HEOUETOB.

Ounenka «3» CTaBUTCS, €CITM YYCHUK MTPABUIIBHO BBHITIOJIHII HE MeHee 2/3 Bcei
paboThl WM AOMYCTUI HE Ooyiee OMHON TrpyOoi OmMMOKM W.JABYX HEOO0UETOB, HE Oojiee OIHOU
rpyooi  ommOKM W  OJHOW  HerpyOod  ommOku, He  Ooilee  Tpex  HErpyoObIxX
OomMOO0K, OAHON HEerpyOOi OmMOKM W Tpex Henou€ToB, MpU Hamuuuu 4 - 5 HEJOUETOB.

OueHka «2» CTaBUTCSA, €CJIM YKCIIO OMMOOK M HEJJOYETOB IPEBBICHIIO HOPMY JUIsl OLIEHKH 3
WIY TIPAaBUIIBHO BBITIOJHEHO MeHee 2/3 Bceid paboThI.

Ouenka j1a0opaTopHbIX padboT

OneHka «5» CTaBUTCS, €CIM Y4Yalluiics BBIOTHSAET paboOTy B TMOJIHOM oOOBEeMe C
COOJIFOJICHMEM  HEOOXOJMMOW  IOCIIECAOBATEILHOCTH  TPOBEIEHHS] ONBITOB M HM3MEPCHHUH;
CaMOCTOSITENIFHO U PAllMOHATIBLHO MOHTHPYET HE00X0auMoe 000pyI0BaHKE; BCE OMBITHI TPOBOJIUT B
YCIOBHSAX W PEXHMax, OOCCHEUMBAIONIMX MOJYYCHUE IPABUIBHBIX PE3YJIbTaTOB M BBHIBOJIOB;
coOmonaer TpeOoBaHWS TpaBwi O€30MaCHOCTH TPyAa; B OTYETE MPABWIBHO M aKKypaTHO
BBINOJIHSACT BCE 3alMCH, TAOJUIIbI, PUCYHKH, YEPTEKH, TpaduKH, BBIUYMCICHUS; MPABUIBHO
BBITIOJIHAET aHAIU3 IMOTPELTHOCTEM.

Ounenka «4» CTaBHUTCS, €CIIM BBIIIOJHEHBI TPEOOBAHUS K OLEHKE «S5», HO OBUIO JIOMYIIEHO
JIBa - TPU HEJIOUETa, HE OO0JIee OJTHON HErpyOOil OITMOKY U OJTHOTO HEJ0UETa.

Ouenka «3» CTaBHUTCS, €CIM padOTa BBHINIOJHEHA HE TOJHOCTBIO, HO 00BEM BBITOIHCHHOM
YacTH TAKOB, MTO3BOJISET MOJTYYUTh NMPABHIBHBIE PE3YJIbTAThI M BBIBOJBI: €CIH B XOJI€ MMPOBEACHUS
OIIBITa U M3MEPEHHIA OBUIN JOMYIICHBI OIIUOKH.

OneHka «2» CTaBUTCs, €ClIM pabdoTa BBHIIIOJHEHA HE IMOJIHOCTHIO U 00BEM BBITOIHEHHON
4acTH pabOThl HE IO3BOJSICT CJEJIaTh NPABUIBHBIX BBIBOJIOB: €CJHM OIBITHI, H3MEPCHUS,
BBIYHUCIICHHSI, HAOJIOACHUS TIPOU3BOIMIIUCH HEMTPABUIIBHO.

Bo Bcex ciyuasx OIIEHKa CHIDKACTCS, €CIM YYCHHK HE COOJoJal TpeOOBaHHsS IPAaBHII
0€301acHOCTH Tpy/a.

TpeboBaHus K YPOBHIO MOATOTOBKH YYAIIUXCS.

B pe3ynbmame uzyuenus puzuxu na 6a3080m ypoene yueHuK 001icen

3HATH/MIOHUMATH

cmblcl nonamuii: pusndeckoe SIBICHUE, THIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO, B3aWMOJIEHCTBUE,
AJIEKTPOMAarHUTHOE T0J€, BOJIHA, ()OTOH, aTOM, ATOMHOE SJIpO, MOHU3UPYIOIINE U3ITydeHHUs,
TutaHeTa, 38e3na, CoHeyHas CUcTeMa, rajlakTuka, Beenennas;

cMblcl  (puuuecKkux 6eAUYUH: CKOPOCTh, YCKOpPEHHE, Macca, CHWia, HMITyJabC, padora,
MEXaHU4YecKasi »JHEPrus, BHYTPEHHsSS DSHEprusi, aOCONIOTHas TemIeparypa, CpenHss
KAHETHYECKasl DSHEPrHsl YacTUI] BENIeCTBA, KOJMYECTBO TEIJIOTHI, 3JEMEHTapHBIN
AIIEKTPUUYECKHH 3apsiz;

cMbICl (pu3uYeCKUX 3AKOHO0E KIIACCUUECKOW MEXaHUKH, BCEMHUPHOTO TATOTEHMsS, COXpPaHEHHs
DHEPTUW, HUMIYJIbCa W OJEKTPUYECKOTO 3apsiia, TEPMOIUHAMUKH, OSJIEKTPOMArHUTHOU
UHAYKIIH, GoTodPdexTa;

6KJ1A0 POCCUIICKUX U 3aAPYOe)HCHBIX Y4UeHbIX, OKA3aBIIUX HAuOOJbIlIee BIUSHUE HA pa3BUTHE
buzuky;

yMeTh

ONUCHIBAMD U O00BACHAMD dmzuuec:cue AGNEHUA U CBOlICMEa men: IBUKECHUE HeOECHBIX TeNl U
HCKYCCTBCHHBLIX CITYTHHUKOB 3GMJ'II/I; CBOICTBa ra3os, )I(PI}IKOCTefI n TBEPABIX TCI;



QJICKTPOMArouTHYKO HHAYKIHWIO, PaCpPpOCTPAHCHUC JJICKTPOMArHUTHLIX BOJIH; BOJIHOBBIC
CBOMCTBA CBETA; M3JIyYEHUE U TOTJIOMICHHE CBeTa aTOMOM; (hOTOIPDEKT;

omauuyams THUIIOTE3bl OT HAYYHBIX TEOPH; Oelamdb 6b1600bI Ha OCHOBE SKCIICPUMEHTAIBHBIX
JAHHBIX; HPUBOOUmMb NPUMEPDl, TIOKA3BIBAIOIINE, YTO: HAOMIONEHUS M HKCICPUMEHT
SIBJISIFOTCSL OCHOBOM JIJIs BBIIBMIKEHUS TUIIOTE3 U TEOPUH, TTO3BOJISIOT MPOBEPUTH UCTUHHOCTH
TCOPCTUICCKHUX BBIBOJOB; YTO (1)I/I3I/I‘-ICCKaSI TCOpHUA JaCT BOSMOXHOCTb OOBSACHATH U3BECTHBIE
SIBJICHUS IPUPOABI U Hay4YHbIE (DAKTHI, TPEICKA3BIBATH €Il HeM3BECTHBIC SBJICHUS,

npuUEoOUmMs npuUMepPsbl NPAKMUYECKO20 UCNOIb306AHUA (PU3UYECKUX 3HAHUIL: 3AKOHOB MEXaHUKH,
TEPMOJAMHAMUKU U DJICKTPOAMHAMUKH B SHEPTETUKE; PA3JIMYHBIX BUIOB JIEKTPOMArHUTHBIX
U3ITy4eHUN A7 pa3BUTHS palo U TEIEKOMMYHHKAIMil, KBAHTOBOM (U3UKH B CO3JIaHUMU
AJIEPHOM SHEPreTUKH, J1a3€POB;

60CHPUHUMAMb U HA OCHOBE NOJIYYEHHBIX 3HAHUI CAMOCHOAMENbHO OYeHusams H(HOPMAIIHIO,
coaepxarnryrocs B coobmenusx CMU, MaTepHeTe, HaydHO-TIOMYIISIPHBIX CTaThsIX;
HCMOJIb30BATh NMPUOOPEeTEeHHbIEe 3HAHWS W YMEHHUS] B NMPAKTHYECKOH IesiTeIbHOCTH H
NMOBCEIHEBHOM KM3HMU IS

obOecrieueHHs OE30MACHOCTH JKU3HEACSATENbHOCTU B TPOIECCE HCIOJIB30BAaHUS TPAHCIOPTHBIX
CPENCTB, OBITOBBIX AIEKTPOIPUOOPOB, CPEIICTB PATUO- U TEICKOMMYHUKAIIMOHHON CBSI3U;

OLICHKH BJIMSIHMS HAa OPTaHU3M YEJIOBEKA U IPYTUe OPraHU3Mbl 3arpA3HEHUS OKPYIKAIOIIEH CpEebl;
palMOHAIBHOIO IIPUPOIOIOIL30BAHUA U OXPaHbl OKPYXKAIOLIEH CPEIbI.
OO0meyuyeOHbIe YMEeHUsI, HABBIKH U CIIOCO0BI 1eATeJIbHOCTH

KanenmpapHo-TemMaTHdecKkoe TUIAHUPOBAHKE TIPETyCMATPUBACT POPMUPOBAHUE Y IIKOJIHLHUKOB
00111eyueOHbIX YMEHHUI U HABBIKOB, YHUBEPCAIBHBIX CITIOCOOOB JIEATEILHOCTH M KITFOYEBBIX
koMrieTeHui. [Ipuopureramu 17151 MIKOJIBHOTO Kypca (PU3UKH HA dTaIle CPETHET0 OOIIET0o
00pa30BaHUs SIBJISIOTCS:

Tlo3nasamenvuas oessmenbHOCb:

e  HCIOJIb30BaHUE JJIS O3HAHUS OKPYKAIOIIET0 MUPA PA3IUUYHBIX €CTECTBEHHOHAYYHBIX
METOJIOB: HaOJIOJICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE;

e (¢dopMHUpOBaHNE YMEHUN pa3nudaTh (GaKkThl, TUIIOTE3bl, TPUUUHBI, CIICJICTBUSI,
JI0Ka3aTelIbCTBa, 3aKOHbI, TEOPHH;

e  OBJIAJICHUE AJIEKBATHBIMH CIIOCOOAMU PEIICHUS TEOPETUUECKUX U dKCTIEPUMEHTAIbHBIX
3a/1ay;

e TIPUOOPETEHHE OIbITA BBIIBIKCHUS TUITOTE3 JIJIs 00BSICHEHHS N3BECTHBIX (PaKTOB U
AKCIIEPUMEHTAIILHON TPOBEPKH BBIIBUTAEMBIX TUIIOTE3.

Hnghopmayuonno-koMmyHUKAMueHas 0esmenbHoCmy.

e  BJAJICHHNEC MOHOJIOTUYECKON M TMAJIOTHUECKONW PEUbI0, pa3BUTHE CIOCOOHOCTH MIOHMUMATh
TOYKY 3pEHHS COOCCeTHUKA U TIPU3HABATH IMPABO Ha HHOEC MHEHUE;
e  HCIOJB30BAHUE JUTSI PEIICHHS TO3HABATEIBHBIX 1 KOMMYHUKATHBHBIX 33/1a4 PA3JIUIHBIX
UCTOYHUKOB MHPOPMAITHH.
Pegnexcusnas oesmenvrnocmon:

e  BJIAJICHME HAaBBIKAMU KOHTPOJISI U OLICHKHU CBOEH AEATEIBbHOCTH, YMEHUEM TPEIBUICTD
BO3MOYKHBIE PE3yJIbTaThl CBOMX JCHCTBHM:
e OpraHuzanus yueOHOH JeATeIbHOCTU: ITOCTAHOBKA 1I€JIH, TUTAHUPOBAHKE, OIIpE/IeIICHUE
ONTUMAJIBHOTO COOTHOIIECHHUS LIEJIN U CPEJICTB.
OcHoBHOE cofep:kaHHe Y1eOHOI0 PeAMeTa

®dusuka n METOAblI HAYYHOI'O MO3HAHUA

dusmka Kax HaykKa. HaquI)Ie MCTOJBI IMO3HAHHUA OKPYXKAIIICTO MHpAa U HUX OTIUYHA OT
APpyrux METOJOB IO3HAHUA. Pomnb OKCIICPUMCHTAa W TCOPHUU B IIPOLCCCEC MO3HAHUA IIPUPOILIL.



Mooenuposanue guzuueckux agrenuu u npoyeccos. Hayunvle runorespl. dOusnueckue 3aKOHBI.
Ouznyeckue TEOpUH. [ panuysvl npumenumocmu Quauyeckux 3axKoHoe u meopuil. Ilpunyun
coomeemcmausi. OCHOBHBIE AJIEMEHTHI (PHU3UUECKON KaPTHHBI MUPA.

MexaHnuka

MexaHudeckoe ABMXKEHHE W €ro Bujbl. [IpsMonuHelHOE€ pPaBHOYCKOPEHHOE JBHU)KCHHE.
[Ipunnun otHocutenbHOCTH [anmmies. 3akoHbl JUHAMHUKUA. BceMupHOe TiroreHue. 3aKOHbI
COXpaHEHHUsS B MeXaHUKe. [lpeockazamenvHas Ccula 3aKOHO8 KAACCUYECKOU MEXAHUKUL.
Hcnonvzosanue 3axKon08 mexaHuku 071 00bACHEeHUs. 08UNCEHUsT HeDeCHbIX menl U Ol Pa36umuisl
KOCMU4eCcKux ucciedosanutl. I panuyvl npUMeHUMOCMU K1ACCULECKOU MeXaHUKU.
IIpoBenenue ONbITOB, WUIIOCTPUPYIOUIUX MPOSABICHUE IPUHLMIA OTHOCHUTEIBHOCTH, 3aKOHOB
KJIACCUYECKOW MEXAHUKH, COXPAHECHUSI UMITYJIbCa U MEXaHUYECKOW SHEPTUH.
IpakTnyeckoe npuMeHeHue (PU3HIECKUX 3HAHUM B MOBCEIHEBHOM "KU3HHU U UCIIOJIb30BaHUS
MPOCTBHIX MEXAHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX CPEACTB.

MouekyasipHas pusuka
BO3HUMKHOBEHME aTOMUCTUYECKON TMIIOTE3Bl CTPOCHMS BEIECTBA U €€ DKCIIEPUMEHTAJIbHBIE
Joka3aTenbcTBa. AOCONIOTHAS TeMIepaTypa Kak Mepa cpellHel KHHETHUECKOM SHEPTruu TeIrI0BOro
JBUKEHHSI 4acTUll BeulecTBa. Moodenv udeanvrnoeo 2asa. JlaBneHue rasa. YpaBHEHHE COCTOSHUS
uaeanbHoro rasa. CTpoeHue U CBOMCTBA JKUJAKOCTEH M TBEPABIX Tel. 3aKOHbI TEPMOJMHAMUKHU.
llopsiook u xaoc. Heobpamumocms mennosvix npoyeccog. TemnoBble ABUraTeld U OXpaHa
OKPY’KaroIlle Cpebl.
IIpoBeneHue ONBITOB MO U3YYEHHUIO CBOMCTB I'a30B, KMIAKOCTEW W TBEPJBIX TEJ, TEIUIOBBIX
MIPOLIECCOB U arperaTHbIX MPEBpPALICHUIN BEIECTBA.
IIpakTn4yeckoe NMpUMeHeHUe B MOBCEAHEBHON KU3HU (PU3HYECKUX 3HAHMH O CBOMCTBAX
ra3oB, JKUJKOCTEH U TBEPJIBIX TEN; 00 0XpaHe OKPYKAIOUIEH cpebl.
DJIeKTPOAMHAMHUKA
DJIEMEHTApHBIHN 3JIEKTPUUECKU 3apsi. 3aKOH COXPAaHEHUS JEKTPUUYECKOTO 3aps/a.
DIIEKTPUUYECKOE TTOJIE.
[ToCTOSIHHBIN 3EKTPUYECKUNA TOK. Y CIIOBHS CYILIECTBOBAHMS 3JIEKTpUuueckoro Toka. Hocurenun
AJIEKTPUYECKOTO TOKA B PA3JIIMYHBIX cpefax. DIeKTPOABIKYIIas cuia. 3akoH OMa Juis oJIHON
Leny. DJIEKTPUYECKHE LN C MOCIEI0BAaTENBHBIM U NTapaJlIeIbHBIM COEIMHEHNEM
IIPOBOJTHUKOB. [IprMeHeHNE 3aKOHOB ITOCTOSIHHOTO TOKA.
B3anMOCBsA3b JIEKTPUYECKOr0 1 MAarHUTHOTO 110J1€. MarHuTHoe nojie. BeKTop MarHuTHOM
WHAYKIUU. JIMHUM MarHUTHOM MHAYKIMK. MarHuTHoe 1oJje Toka. /[edicTBue MarHuTHOTO OIS
Ha MPOBOJHUK C TOKOM. J[elicTBHE€ MarHUTHOTO TOJIS HAa JBUXKYILIUECS 3apsKEHHBIE YaCTHLIBI.
Ipunyun oeticmeus sn1eKmpousmepumenbHulx NpUbopos.
SIBieHME PNEKTPOMarHUTHOM MHAYKIMK. MarauTHbii notok. DJIC nHayknuu. 3akoH
anekTpomMarHuTHOW nHAykuuu. [Tpasuio Jlenna. Camounaykius. UHIyKTUBHOCTD. Buxpegoe
anekmpudeckoe nose. B3auMoCBsI3b 3J1€KTPUUECKOTO U MArHUTHOTO TMOJIEH.
JIEKTPOMATrHUTHbIE KoJIeOaHUs U BOJIHBI.
CBobosHbIe MexaHndeckue Konebanus. ['apmonndeckue konedanus. KonebaTenpHblit KOHTYP.
CBoOo1HBIE AMIEKTpOMarHuTHele Kojebanus. [IpeBparienne sHepruu B KojedaTeaIbHOM
KoHTYype. [lepros 3meKTpOMarHuTHBIX KojeOaHuii. BeIHYKI€HHbIE 2IeKTPOMarHuTHbIE
koneOanus. [lepemenHsil Tok. ['eHepaTop mepeMeHHOTo TOKA.
DnexkTpoMarHuTHoe noje. M3iydenue u npuem 3J1eKTpOMarHuTHbIX BOJIH. CKOPOCTh
ANIEKTPOMATHUTHBIX BOJIH. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
OnTuka. [IoHATHS U 3aKOHBI TEOMETPUYECKON ONTUKHU. DJIEKTPOMAarHuTHas PUPOJIa CBETA.
3aKOHBI pacCIpOCTPAaHEHHUs cBeTa. XOJ JIy4el B 3epKallax, Ipu3Max Hu JuH3ax. PopMyia TOHKOU
TuH3bl. Onmuueckue npubopsi. BomHOBbIE CBOMCTBA cBeTa: HHTEpepeHIHs, AUudpaKius,
nucniepeust. Honsapuzayus céema. CKOPOCTb CBETA U €€ HKCIIEPUMEHTAIIBHOE ONPEIEIICHUE.
ONEKTPOMAarHUTHHIE BOJIHBI U UX IPAKTHUECKOE IPUMEHEHUE.



OCHOBBI CIENMAJIBHON TEOPHH OTHOCHTEIBHOCTH. DJIEKTPOANHAMUKA U IPUHIINII
OTHOCUTENIbHOCTU. [locmynamsi cneyuanvrot meopuu omuocumenvuocmu. Peramusucmcexuii
umnynvc. Bzaumocssazv maccwl u snepeuu.
Jlabopamopnvie pabomol. I3MepeHue 3JeKTPUUECKOr0 COMPOTUBIICHUS C IIOMOIIIBIO OMMETPA.
N3mepenue DJIC v BHYTpEHHETO CONPOTUBIIEHUSI UCTOYHUKA TOKa. MI3MepeHue nokas3aress
MPEIOMIICHUS CTEeKIIA.

DJIeMeHThl KBAHTOBOM (QU3UKH.
dotoardpdexr. ['unomesa Inanka o keanmax. Potodrpdext. 3akousr porodrdpdexra. DoToH.
®oroaneMenTsl. [ unomesa de bpoiins o sornoswix ceolicmseax wacmuy. Kopnyckynsapno-
60110801 Oyanruszm. [asnenue ceema. Coomuoutenue neonpeoenennocmetl I etizenoepea.
Crtpoenne atoma. Onbitsl Pezepdopna. Crpoenue atroma. KBanrossie noctynarsl bopa.
CriekTphbl UCIyCKaHUs U norioiieHus. Jlasepsl.
AToMHoe s11po. PagnoaktuBHOCTH. CoCTaB aTOMHOTO sifipa. [IpomonHO-HeumpoHHAs MOOeb
sa0pa.
SAnepHble cuibl. DHEPTUs CBSA3M aTOMHBIX siep. PagnoakTiuBHbIE IPEBpaILeHUs. 3aKOH
paouoakmugHozo pacnada. Snepusie peakiuu. Jledekt macc. DHEPreTuYecKuid BbIXO/
aepHbIX peakuuil. Jlenenue sanep ypana. Llennas peakuus. 4oepras snepeemura. JHEPrust
CHUHTE3a aTOMHBIX sifiep. buonornyeckoe neiicTBUE paAlOaKTUBHBIX U3lTydeHUH. J[o3a
u3Ny4deHus. nemenmapnvie yacmuysl. PynoamenmanvHole 63aUMO0eUCEUsL.

JJ1eMeHTHI ACTPO(PU3NKH.

ConneuHas cucrteMa. 3Be3/Ibl U UICTOYHHMKH UX 3Hepruu. BuyTpennee crpoenue ComHia.
[Nanaktuka. Tunsl ranaktuk. CospemenHvle nPpeoCcmagieniuss 0 NPOUCXOHCOCHUU U IBONIOYUL
Cosnnya u 36e30. Beenennast. [lpumenumocms 3aKoH06 Qusuxu 011 00bACHEHUs. NPUPOObl
HebecHblx me. IIpocTpaHcTBeHHBIE MacITa0bl Ha0MI0AaeMoi BeeneHHoi 1 MpUMEHNMOCTh
($u3HYECKUX 3aKOHOB.
Jlabopamopnas paboma. HabnroieHre TMHEHYATHIX CIIEKTPOB.



2. Kanenoapno-memamuueckoe naanuposanue yueonozo npeomema « Quzuxa» oaa 10 knacca

Ne Mara Tema ypoka IIpakTH4eckas 4yacThb ®opma Jdomainee
n/n KOHTPOJIS 3alaHue

BBEJIEHHWE (1u.)

®I'OC. Ousuka- Hayka o npupoze. HayuHnbie MeTOIbI MO3HAHUS OKPYKAIOIIETO MUPA U UX OTIMYUS OT JPYTUX METOJOB MO3HaHus. Poib skcnepuMenTa
¥ TEOPHH B MPOLECCE MO3HAHMS IPUPOLL. Modenuposanue usuueckux aenenutl u npoyeccos. * Hayuuble runotessl. Gusnyeckue 3akoHbl. OuszHuecKue
Teopuu. I panuysl npumeHumMocmu Guzuieckux 3axonos u meoputl. Ilpunyun coomeemcmeaus. OCHOBHBIE DJIEMEHTHI (PU3NUECKON KapTHHBI MUPA.

1/1 UYro u kak uzyuaet pusuka. OGusnueckue 3aKoHbl U | J1: KOMIBIOTEpHBIE TPE3EHTALINH. §1-3
teopuu. Pu3nueckas KapTUHA MUPA.

KIIACCHYECKASA MEXAHHUKA (22 4.)

®PI'OC. Mexanudeckoe ABMKEHUE U €ro BUAbl. OTHOCUTENBHOCTh MEXaHUUECKOTO ABIKeHUs. [IpsiMonnHeliHoe paBHOYyCKOpeHHOE ABMKeHue. [Ipuniun
oTHOcUTeNIbHOCTH ["annnes. 3akoHbl TuHAMUKH. BeemupHoe Tsrorenue. 3akoHbl COXpaHEHUs B MeXaHUKe. [Ipedckazamenvhas cuna 3aKoH08
Kaaccuueckou mexanuxu. Mcnonvszosanue 3aKoH08 MeXAHUKU 0151 0OBACHEHUS OBUNCEHUS. HeDeCHbIX el U 01 pa36Umusi KOCMUYECKUX UCC1e008aANUL.

I panuysr npumenumocmu K1accuieckou Mexanuxu.

IIpoBenenue onbITOB, WILTIOCTPUPYIOIIMX MPOSIBICHUE IPUHIMIIA OTHOCUTEIBHOCTH, 3aKOHOB KJIACCUYECKON MEXAHUKH, COXPAHEHUS UMITYJIbCa U
MEXaHUYECKON SHEPTHUH.

IIpakTHYeckoe NpuMeHeHHe (PU3MYECKUX 3HAHUI B MOBCEAHEBHOM KM3HU IS UCIIOJIb30BAaHUS IIPOCTHIX MEXAHU3MOB, HHCTPYMEHTOB,
TPAHCIIOPTHBIX CPEJICTB.

1/2 W3 ucropun cTaHOBJIEHUS KIAaCCUUYECKOMN J: 3aBUCUMOCTH BHJa TPAEKTOPUHU OT BBIOOpA § 4-6
MeXaHUKU. OCHOBHBIE OHATHS KJIACCHUYECKON cucteMbl oTcyeTa. OTHOCUTENIBHOCTD JABUKEHMSL.
MexaHuku. [IyTe u nepemenienue.
2/3 Pemenne 3amay. § 4-6
3/4 CxopocTh. YCKOpeHHue. J: MraoBeHHasi CKOPOCTb TeJa, IBIXKYIIETOCS §7,88.
PaBHOYCKOPEHHO.
4/5 Pemrenue 3anau. § 4-6
5/6 Konumponwvnasn paboma Nel no meme
«Kunemamuxa
6/7 JlnnaMuueckre XxapaKTepUCTUKH JIBIDKCHUS. J.: UnepTtHOCTH TeNA. §9. Ymp. 2.(2,4)
7/8 WneanusupoBannbie 00beKTHl Gpu3nku. OcHoBanue | [l.: Monenb JIBUTATENs BHYTPEHHETO CrOpaHus, §10-11, ynp.3
KJIACCHYECKOH MEXaHUKH. TadJInIa (2)
8/9 3aKOHBI KJIACCUYECKON MEXaHUKH. J.: 3aBHCHMMOCTb  YCKOpPEHMs  Teiaa  OT §12,P.T.
JIEWCTBYIOIIEH HA HETO CHJIBI U MACChl TEa. 3amanus 21-25




9/10 [IpUHIMIIBI KJTACCUYECKON MEXaHUKHU H.: ciokeHue Cui, HalpaBJCHHBIX IMOJ YIioM §13
APYT K ApYyTy.
10/11 Jlabopamopnas paboma Ne2 «Hccredosanue Ymp.4 (1), P.T.
08UDICEHUSL Mea NOO Oelicmeuem NoCMOAHHOU 3ajanue 26
CUTTbLY
11/12 Jlabopamopnas paboma Ne3 «U3yuenue 0sudicenus P.T. 3ananue 29
mena no OKpYICHOCMU no0 0eucmeuem Cu
MANCECMU U YNPY20CMU»
12/13 Pewmenue 3amau P.T. samanue 27
13/14 Konmponsnaa paboma Ne2 no meme
«/lunamukayn
14/15 3aKOH COXpaHEHUsl UMITYJIbCa. §14, ynp.6 (3,4)
15/16 3aK0OH COXpaHEHUsI MEXaHUYECKON IHEPTUr J.: mepexon TMOTEHIUAIBLHOM JHEPrud B §15, ynp.7 (3,5)
KHHETUYECKYIO 1 00paTHO.
16/17 Jlabopamopnas paboma Ne5 « HU3zyuenue 3akona
COXpAHeHUs MeXaHuyecKol 3Hepauu npu Oetcmeauu
HA MeJlo CUTl MANCECTNU U YNPY2OCHUY
17/18 Jlabopamopnas paboma Ne6 «Cpasnenue pabomsi
CUbL C UBMEHEeHUeM KUHeMU4eCKOol JHepeuu meaay
18/19 HebecHas mexannka §16, ymp. 8 (3)
19/20 Bannucrruka .: JIBHOKEHUE Tena, OpOIIIEHHOTO §17,P.T.
TOPU30HTANBHO. [[BMXKeHHe Tena, OpOIIEHHOTO 3ananue 44-46
TIOJT YTJIOM K TOPU3OHTY.
20/21 OcBoeHHE KOCMOca. JI.: peakTUBHOE JIBIKEHHUE. §18, yrip.9 (3,5)
21/22 Pemenue 3amau ITosT. § 4-18
22/23 Konmponsnaa papoma Ne3 no meme

«Knaccuueckasa mexanuxkay

Mouaekyasipuas pusuka (32 4.)

®I'OC. Bo3HUKHOBEHUE AaTOMUCTHUECKOM TUIIOTE3bI CTPOSHUS BEIIECTBA U €€ dKCIIEPUMEHTANILHBIE JJOKa3aTeNbcTBa. AOCOMIOTHAS TeMIiepaTypa Kak
Mepa cpelHel KNHETHYECKON SHEPriH TEIJIOBOTO ABMXKEHHUS YacTHUIl BeulecTBa. Modens udeanvrozo 2asa. JlaBnenue ra3a. Y paBHEHHE COCTOSHUS
uaeansHoro raza. CTpoeHue u CBOMCTBA )KHUJIKOCTEH U TBEPABIX TeJ. 3aKOHBI TEPMOAUHAMUKH. [lopsadok u xaoc. Heobpamumocms meniogulx npoyeccos.
TennoBsle ABUTATENN U OXPAHA OKPYKAFOIIEH CpE/bl.
IIpoBenenue NPOCTHIX ONBITOB 10 U3YYEHHUIO CBOMCTB ra30B, )KUIAKOCTENW U TBEPABIX TEJ, TEIJIOBBIX IIPOLIECCOB U arperaTHbIX MPEBPALLICHUI BEILIECTBA.
IIpakTHyeckoe NpuMeHeHHE B MOBCETHEBHOM KM3HU (DM3MUYECKUX 3HAHMI O CBOMCTBAX Ta30B, JKUJIKOCTEH U TBEPIBIX TEN, 00 OXpaHe OKpYKaromen




CpeJibl.

24 Maxkpockonuueckasi CUCTeMa U XapakrtepucTtuku ee | Jl: Makpockomnudeckas cicTeMa, OCHOBHbBIE §19-20
COCTOSIHHSI. ATOMBI Ml MOJICKYJTBI, UX nonoxenust MKT, pazmeps! 1 Macchl MOJIEKYI,
XapaKTEPUCTHKH. OTHOCHUTEJIbHAS MOJICKYJISIpHAs Macca,

KOJINYECTBO BEIIECTBA, MOJISIPHAs Macca,
KOHIICHTPALIUsI MOJIEKYJI, YUCI0 ABOTapo.

25 JBrxenue Mosekys1. ONBITHOE ONPECIICHHE H: nuddy3ust, GpoyHOBCKOE TBMIKEHUE, CPEITHSISA §21-22; ymp. 11

CKOpOCTEH IBUKECHHUS MOJICKYJ. KBaJ[paTU4HAsl CKOPOCTh M CPETHHI KBaapaT

CKOPOCTH JIBUKEHUS MOJICKYIL.

28 TermnoBoe paBHOBecue. Temneparypa. J: TepMoauHaMuyeckas CucTema, TEIIOBOE §24; ynp.14
paBHOBECHE, CBSI3b TEPMOIMHAMUYECKON
TEMIIEpaTyphl CO CPEAHEN KUHETUYECKOU
SHEprue TeIUIOBOTO IBM)KEHHS MOJIEKYII

29 BHyTpeHHsIst )Heprusi MAKpOCKONMYECKOH cucteMsl. | JI: BHYTPEHHSSI SHEPIUsl, KOJIMYECTBO TEILIOTHI §25

30 Pabora B Tepmoannamuke. [lepBrblii 3aKoH JL: BeIBO hopMyItbl paboTa ras3a mnpu §26, 27ynp.16

TEPMOAMHAMHUKH. HEM3MEHHOM JIaBJICHHUH, NIEPBbIN 3aKOH (1,2)

TEPMOJIMHAMHKH.

31 Bropoii 3ak0H TepMOAMHAMUKH. J1: HeoOpaTUMBbIe MPOLIECCH, BTOPO 3aKOH §28
TEPMOJIMHAMHKH.

32 Konmponvnaa paooma Ne4 no meme «Ocnosenvle

HOHAMUA U 3AKOHbL MEPMOOUHAMUKI)

33 JlaBneHue uaeanbHOro rasa J\: naeanbHbIN ra3, 1aBjieHue UICATbHOTO Ira3a, §29
OCHOBHOE YpaBHEHHE MKT UICTBHOTO ra3a

34 VYpaBHEHHE COCTOSIHUS UAEATBHOTO ra3a JL: cpeqHsisi KHHETHYecKast YHEPIUs TEIJIOBOTO §30;
JIBYDKEHUS] MOJICKYII, YPABHEHUE COCTOSTHUS
UeaIbHOTO ra3a

35 Pemenne 3anau J: BHYTpEHHsIs S)HEPrus NCAIbHOIO ras3a §30; ynp. 19

36 ["a30BbIe 3aKOHBI J: m3omporiecchbl §31

37 Jlabopamopnas paboma Ne7 «Hccnedosanue JIP N7 §31

3asucumocmu obvema 2aza OAHHOU MAcCbl OMm
memnepamypsl npu NOCMOAHHOM OABNEHUU»
38 Perenue 3anau §31
39 Konmponvnas paooma Ne5 no meme «Ceoiicmea | /1: penieHue 3a1au KP Nes.
U0eanbHo20 2a3ay




40 Kputnueckoe cocrossHue BeleCcTBa. /1: Mozenb peaibHOTO raza, KpuTuyeckas §32
reMineparypa
41 Haceimennsiit nap. BiaaxHocTs Bo3ayxa. J: mapooOpa3oBaHue, HACBIIIIEHHBIHN Map, TOYKa §33,34
POCBHI, BIIAKHOCTh BO3yXa
42 Jlabopamopnas paboma Ne 8 « Hzmeperue JIP Ne 8 §33,34
OMHOCUMENLHOU 8IANCHOCU 8030YXA)
43 [TpumeHeHue razoB /: mpuMeHeHue C)KaToro Bo3ayxa. §35, yop. 22 (2,3)
44 Pemenue 3amau J: Pemrenue 3amau §35
45 [TpuHLMITBI pAOOTHI TETJIOBBIX JBUTATENICH ULz KIT/, muxn Kapuo, KIT[ naeansuoro §36
TEIJIOBOTO JIBUTATEIS.
46 TennoBsle ABATATENN /1: mapoBble TypOuHsl, /IBC, peakTuBHbIE §37
[IBUTATEIN.
47 PabGoTa X0JI0JMIIEHON MaIIUHBI J: mpuHIMT paboTHI XOJIOIMIBHOW MAIIUHBL, §38, Tpen. Tect 5
TEIUIOBbIE IBUTATENU M OXpaHa OKpYKarolei
CpEJbL.
48 060061eHre 3Hanui o Teme «CBONCTBA Ta30By. J: VI3ameHeHue sHepruu Tela Npy COBEPIICHUH
Pemenue 3anay. paboThI
49 W neanbHblil KpucTaml. AHU30TPOIHS CBOHCTB JI: KpucTayInyeckas perieTka, MOHO U §39-41
KpUCTAJITMYECKUX Tell. Jledhopmalins TBEpIOro Tena.| MOJIMKPHUCTAIUIbI, aHU30TPOIUSI.
50 MexaHnuecKrue CBOMCTBA TBEP/BIX TEI. J: MexaHn4ecKkoe HanpsKeHHe, OTHOCUTENIbHOE §42
yanuHeHue, 3akoH ['yka, monyne FOHra.
ol Pemenue 3anau J: Pemienue 3agau Ha ornpeseeHue §42;
XapaKTepUCTHK TBEPJIOTO TeJla MPU
nedopmaru
52 AMOp(HOE COCTOSTHIE TBEPIOTO Tela. JI: cTpoeHue U CBOICTBA TBEP/BIX TEIN B §45
amopdHom cocrosiunu. [Tonmumepsr. Komno3uTel.
53 CBoiicTBa MOBEPXHOCTHOTO CJIOS KUIAKOCTH. JI: MoJienb JKUAKOTO COCTOsIHUS. TeKyuecThb §46
PKUIKOCTH. [I0oBepXHOCTHOE HATSHKEHHE
PKHJIKOCTEMN.
54 CwmaunBanue. KanmmisipHOCTB. J: cMaunBaHKe, KAMWUISIPHBIE SIBICHUS §47
55 Pemenue 3ana4. J: CBoiicTBa TBEpABIX TEI U KUAKOCTEN §39-47
56 Konumponvnas paboma Ne6 no meme «Ceoiicmea

meepovIxX meJji U HCUOKoCcmeily.

JuexkrTpoauHamuka (11 4).




®I'OC. DnemMeHTapHbIN FIEKTPUUECKUM 3apsi/l. 3aKOH COXPaHEHUSI DJIEKTPUUYECKOTr0 3apsAia. DINEKTPUUECKOE MoJIe. DINEKTpUUeCKuil TOK. O0bsicHeHue
YCTPOIicTBa U MPUHIIUNA JeHCTBUS TEXHNYECKUX 00beKTOB, MIPAKTHYECKOe IPUMeHEHHE B OBCEIHEBHOM KM3HU (pu3nuecKux 3Hanmii: [Ipu
UCIOJIb30BaHUU MUKpO(dOHa, TuHAMUKa, TpaHchopmaTopa, Tenedona, Maruutodona; J{is 6e3omacHoro oopamieHus ¢ JOMauIHei 3JeKTPOPOBOAKOM,
OBITOBOM JIEKTPO- U pajinoanapaTypoi.

57 DJIEKTPUYECKUH 3apsil. DIEKTpU3ALMS TE. H: Dnextpuueckuid 3apsia. IJAEKTpU3ALMS TE. §48, 49; ynp.28
3aK0H COXpaHEHHS SIECKTPHUECKOTO 3apsiia. (4),
58 3akoH Kyiona. JI: 3axon Kynona. [IpuHiun cyneprno3uiuu CHil. §50; ynp. 30
59 DIIEKTPUUYECKOE TTOJIE. H: OI1 u ero cBolictBa. Hanpsi>keHHOCTH §51, ynp.31
(1,2,4),
60 JIuHUM HATIPSYKEHHOCTH dJIeKTpocTaTudeckoro nois. | J: JInHMM HanpssKeHHOCTH §52; ymp. 31 (3)
aNeKTpocTaTuyeckoro nosst. [punnun
CYTNEePHO3UIINH MOJICH.
61 [TpoBOIHUKH B 3IEKTPOCTATUUECKOM IIOJIE. J: TpOBOTHUKH, paclpeiesieHue 3apsiioB B §53
MIPOBOJHHKE.
62 JIMIeKTpUKU B SJICKTPOCTATHUECKOM TI0JI€. JI: J{nsnexkTpuky, moasipu3anus U JICKTPHUKA. §54; ynp. 32,
63 PaGora anekTpocTaTHyecKoro mosis. J: paboTa no nepeMenieHuIo 3apsiia B §55; ymp. 33
onnoposiHoM DCIT.
64 DneKTpuueckas eMKOCTb. /I: DnekTpudeckas eMKOCTh MPOBOIHHKA, §57, ymp.35,
+ KOHJICHCATOPHI.
65 OHeprus 31eKTPOCTaTHUECKOT0 MOJIs 3apskeHHOro [JI: DHeprus 3J1eKTpoCcTaTHYECKOro MO §58,
KOHJIEHCATOPA. BapsyKEHHOT0 KOHJEHCATopa
66 Konmponvnaa paboma Ne7 no meme
«Inekmpocmamukay.
OBOBIIAIOHIEE MIOBTOPEHMUE (4 4.)
67 IToBTOpUTENEHO-00001IAIOLINI YPOK VHIVBUAYAJIBHOE
68 T'o0oseas konmponvuas paboma
KanenpapHo-remaTudeckoe niiaHupoBaHue y4eOHoro npeamera «®@usuka» nia 11 kiacca
Ne | Jlara| Tema ypoka IIpakTHyeckas 4yacThb ®opma Jomamnee
n/ KOHTPOJIsA 3aJlaHue

HoctTosiHHBIH daekTpuuYyecKuii Tok (104.)

®I'OC. YcnoBus CYHICCTBOBAHUSA SJICKTPUYICCKOI'O TOKA. Hocurenu QJICKTPHUYICCKOI'O0 TOKA B PA3JIMYHBIX CpCHaAX. 3J'ICKTpOI[BI/I)KyIJ_Ia$I cuna. 3akoH OMa




JJIA ITOJTHOM IISITH. BHCKTPI/ILIGCKI/IG LEIH C MMOCJICA0OBATCIIbHBIM U ITApaJIJICIbHBIM COCJUHCHHUEM ITPOBOJHHUKOB. HpI/IMeHeHI/Ie 3aKOHOB IIOCTOSHHOI'O TOKA.

1 Hcroprueckue npearnocbulKi yYeHUs O IIOCTOSHHOM J: OIBITHI C BJIEKTPOMETPaMHU. §1,2 PT1-3
ANEKTPUYECKOM TOKE. Y CIIOBUS CYIIECTBOBAHUS ANEKTPUUECKOTO
TOKA.
2 DJIEKTPUYECKUI TOK B METajuiax /I: 3aBUCHMOCTb CONPOTUBJICHUS § 3PT 79,10
METaJIJIMYECKOI0 IPOBOJAHUKA OT
TEeMIEpaTypHl.
3 IIpoBOIMMOCTB pa3IMYHBIX CPEX § 4
4 3akon Oma 1S TTOJTHOM 1enn J: 3aKOHBI MOCIEI0BATEIIBHOTO U §5 PT 28,30
MapayiebHOTO COSAMHEHUS
IIPOBOJHHUKOB.
5 Jlabopamopnas paboma Nel «Hzmepenue 3/{C u Hympennezo
CONPOMUBTIEHUSL UCMOYHUKA MOKAY.
6 [IprMmeHeHne 3aKOHOB ITOCTOSIHHOIO TOKa. J.: TerioBoe aeiicTBue D1, TOKa §6, PT 41-43
7 [IpumeHeHue MeKTPOIPOBOIHOCTH KUAKOCTU J.: areKkTponu3, rajibBaHUYECKHE §7,P.T. 49,51
AJIEMEHTBI
8 [Tpumenenne BakyyMHBIX prOopoB. [IpuMeHeHne ra30BeIxX A.: [TpunHumn paboThI §8,9 PT 53-56
pa3psnoB. IIpuMeHeHne noaynpoBOJHUKOB JIEKTPOHHO-TY4€BOM TPYOKH.
9 Pemrenue 3amaq §10, moxar. K K/p
10 Konmponvnaa pavoma Nel no meme «Il o cm o an H vl

INEeKmpuUuuecKuil mokxpy

B3anMocBSI3b YJIEKTPHYECKOT0 U MATHUTHOTO NoJjeii (94)

®TI'OC. MarautHoe mnosie. BeKTop MarHUTHOM WMHAYKUMH. JIMHUM MarHUTHOM MHAYKIMHM. MarHuTHoe Iosie Toka. /[eficTBME MarHMTHOTO IOJIA Ha
MPOBOJIHUK C TOKOM. JIeMCTBHME MarHUTHOTO TOJISI Ha JABMXKYIIUECS 3apsiKEHHBbIC YacTULbl. [IpunHyun Oelcmeusi 31eKmpousmepumenbHulx npubopos.
SIBneHue FEeKTPOMArHUTHON MHAYKIMU. MaruutHbeiii notok. DJIC uHAYKIUU. 3aKOH 3JE€KTpOMarHuTHOW MHAYKUUU. [IpaBuino Jlenna. CamouHIyKUus.
NunykTuBHOCTB. Buxpegoe snexkmpuueckoe none. B3auMoCBA3b 3JEKTPUUECKOT0 M MArHUTHOTO MOJIEH.

11 MarnuTHO€ 1noje Toka. BEeKTop MarHUTHON MHAYKIUU JL.: onbITEI Opcrena, AMiepa §11-13 P.T. 60-62
12 JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM. H.: nmelictBue cuibl Amrmepa Ha §14 (n.1), PT 74-76
ITPOBOJHMK C TOKOM
13 JleficTBrE MarHUTHOTO TOJISL HA IBHKYIIMICS DIIEKTPUYECKUI §14 (n.2-4), P.T.
3apsil. 77-78
14 SIBrIeHME NEKTPOMArHUTHOW HHAYKIWH. Jl.conmbiTel  Dapanes, MpaBHIO §15, 16, PT 85-87
Ulenna
15 Jlabopamopnas paboma Ne2»H3yuenue snenus




NEKMPOMASHUMHOU UHOVKYUUY»

16 CaMonHayKIIUs J1.: ssBIIeHUEe CAaMOUHAYKIINH §16, P.T. 96-98
17 DHeprusi MarHUTHOTO TTOJIS

18 Pemienue 3aau §16, tp. Tect 2
19 Koumponvnasa paboma Ne2 no meme «B3aumoceasnb

IEKMPUYECKO20 U MAZHUMHO20 ROJell)

JIeKTPOMArHUTHBIE KOJIeOAHNS U BOJIHBI (/1)

®I'OC. CBobonHBIE MEXaHNYECKUE KoeOanus. ['apmorndeckue konedbanus. Konebarenpubiii KOHTYp. [IpeBpaiienre sHeprun B Koyie0aTeIbHOM
KoHTYype. [lepros 2MeKTpOMarHuTHBIX KojieOaHuii. BeIHYXI€HHBIE AJIEKTpOMarHuTHEIE KoseOanus. [lepemenHslii Tok. ['enepaTop mepeMeHHOro ToKa.
DnekTpoMarauTHoe nose. M3nyyenue u npuem 3JeKTpOMarHUTHBIX BOJIH. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

20 CBoOoHBIC MEXaHHUYECKHE KoyieOanus. ['apMoHnIeckue .2 PY>KHHHBII MasiITHUK. §18,19 PT 102-105
KoJIeOaHUSI. MareMaTHYECKUil MasTHHK.

21 CBOOOJTHBIC AIEKTPOMArHUTHBIC KOJICOAHNSI. J.: xonebaTenbHbII KOHTYP §20, ynp.17 (2,3)

22 ITepeMeHHBIN AJIEKTPHYCCKUI TOK. JI: BBIHYKJIEHHBIE KOJleOaHus §21 (1-3); ynp.18 (2)

23 I'eneparop nepemeHHoro Toka. Tpanchopmarop. §21, ymp. 18 (3),

24 DJIEKTPOMarHUTHOE MoJje. DJIEKTPOMArHUTHbIE BOJIHBL. §22-23

25 [TpuHIUTIBI paAMOCBSI3H. J: MoJieNb paiuonprueMHUKa §24

26 PazButne cpencTs cBs3H. §24

Ontuka (114)

®I'OC. DnexkrpomarHuTHas npupoja cBera. [IoHATHS U 3aKOHBI TEOMETPUUYECKON ONTUKH. 3aKOHBI PACIPOCTpaHEHHUs CBETa. XOJ JIydeil B 3epKajax,
npu3Max W nuH3ax. Popmyna TOHKOW NUH3BL. Onmuueckue npubopwvi. BOTHOBBIE CBOWCTBA CBeTa: AUCHepcusi, UHTeppepeHuus U Iudpaxius.
lonapuzayus ceema. CKOPOCTb CBETA U €€ HIKCIIEPUMEHTAIILHOE ONpeIeIeHre. DIEKTPOMarHuTHbIE BOJIHBI M MX MPAKTHYECKOE IPUMEHEHHE.

27 Hcropus pa3BUTHS YYEHUS O CBETOBBIX sABIEHUAX. MI3MepeHue J: orpaxkenne OMB §25; 32
CKOPOCTH CBETa.
28 [ToHsTHS U 3aKOHBI TEOMETPUYECKON ONTUKHU. X0 JIyuell B J: mpenomieHue cBera, §26-28 P.T. 127
3epKasiax, Ipu3Max M JauH3ax. OnTuyeckre npuoopsl. orpakeHre. CBETOBOJIBI.
29 Vlabopamopnas paboma Ne2 « Uzmepenue nokazamesi npeiomieHus
cmexaay.
30 BoutHOBBIE cBOCTBa cBeTa: MHTEpdepeHnus, TMpPaKIns. §29-30
31 BonHoBbIe cBOICTBa cBETa: qUCHIEPCHs, TOJSPU3ALINS CBETA. J: nucnepcust §31; P.T. 143-144
32 DeKTPOMarHUTHHIE BOJHBI Pa3HBIX IMAINla30HOB. §33
33 Pemenue 3amau. §25-33 (moBT.)




34 Konmponvnas padboma Ne3 no meme «dnexkmpomazrumrple
Koniebanus u eonnvl. Onmukay.

OcCHOBBI CHIENIUAJILHON TEOPHH OTHOCUTEILHOCTH (54)

®I'OC. DnexTpoAMHAMHKAa W TPUHLMI OTHOCHUTENBHOCTU. [locmynamsl cneyuanvHou meopuu omuocumenvHocmu. Pensmueucmcekuu umnynsc.
Bzaumocesszv maccwl u anepeuu.

35 [TocTynaTel crienaIbHONW TEOPUH OTHOCUTEIILHOCTH. §34-35
36 DNEMEHTHI PESITHBUCTCKON TUHAMUKHY. §38; P.T. 162-163
37 B3anMOCBsI3b MacChl M SHEPTHH. §39
KBanToBas ¢pusuxa (19 u)
doTtor¢dekT (4 4)

®I'OC. I'unomesa Ilnanxa o keanmax. ®otorddekr. 3akonsl pororddexra. oton. orodrnemeHTsl. I unomesa de bpotins o 6o1no8vIX ceoticmeax
yacmuy. Kopnycxynsaprno-eonnosou oyanusm. Jlaenenue ceema. Coomnouwenue neonpedenennocmeli I eiizenbepea.

38 Doroaddext. 3akonbl poTodrddexTa. 1 sBnenue ¢pororddekra Ha §40; P.T.169
UHKOBOH IIAaCTHHE

39 DotoH. YpaBHeHue Gorodddexra. §41; P.T. 172

40 DOTOIICMEHTBI. §42 P.T. 188

41 @DOTOHBI U 3JIEKTPOMAarHUTHbIE BOJIHBL. O0001IeHnEe MaTepuana. §43 P.T. 189, 191

Ctpoenue atoma (54)

®I'OC. OnsiThl Pezepdopaa. Crpoenue aroma. KBantossle noctynarel bopa. CnekTpbl ncnyckaHus U nornoieHus. Jlasepsi.

42 [limanerapHast MoJenp aToMa. J: Tabnuna «CTpoeHre aToMay §44
43 [IporuBopeunst manetapHoi mojaenu aroma. [locrymarst bopa. | §45, PT 197, 200
44 Hcnyckanue u norjaomeHue csera atoMaMu. CrieKTpel §46
45 Jlabopamopnuas paboma Ne3 «Habnoodenue nunetiuamolx §46
cnekmpogy. Jla3epsl.
46 Konmponvnas paboma No4d no meme «Cmpoenue amomay.

ATtomHoe siapo (9 u)

®I'OC. PagmoaktuBHOCTh. COCTaB aTOMHOTO siapa. [IpomoHHO-HeUmpoHHAs Moldelb sA0pd. SIAepHbIe CUIBL. DHEPrusl CBSI3M aTOMHBIX S7ep.
PannoaktuBHbie TipeBpamenus. [lepuoa momypacnana. 3axon paduoaxkmusnoeo pacnada. SInepubie peaknuu. [{edekT mMacchl. DHEPreTUYECKH BBIXO/T
sanepHbIX peakiuil. [lenenue saep ypana. Llennas peakius. SnepHeiil peaktop. AoepHas snepeemuxa. DHEPTUsl CHHTE3a aTOMHBIX sifiep. buomorndeckoe
JeiCTBUE paIMOAKTUBHBIX U3nydeHuil. Jloza uznydenus. nemenmapnvie yacmuyvl. PynoameHmanibHvle 3auMo0eticmsusl.

47 CocTaB aTOMHOTO sJIpa. §48ymp. 33 (3)
48 (DHeprus CBS3U sIep. §49, ynp. 34 (1,2)
49 3aKOH palOaKTUBHOTO pacnaja. §50; P.T. 226,227




50 SInepHbIE peakIuu. §51
ol DHeprus JAeJIeHUs siiep ypaHa. §52
52 DHeprusi CHHTe3a aTOMHBIX sijiep. buonornyeckoe aencTeue §54; P.T. 244, 245
PaIOAKTUBHBIX U3TyYEHUH.
53 (DJieMeHTapHbIe YacTUllbl. DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS. §55; P.T. 246, 247
54 O06001eHe MaTepraa 1mo TeMe «ATOMHOE SIPO». §48-55 (moBT.)
55 Konmponvnasa padoma Ne 5 no meme «Keanmoeasa gpuzuxay.
ACTPO®U3UKA (44)
®dI'OC. ConneuHas cucrema. 3Be3[bl U HUCTOYHMKUA WX 3Heprud. Buyrpennee ctpoenue Connna. [Mamaktuka. Tumnbl ramaktuk. CogpemenHvie

npeocmasienus o npoucxoxcoenuu u ssonoyuu Coarnya u 36e30. Bcenenwnas. Ilpumenumocms 3axkoH08 pusuxu 018 00BACHEHUs NPUPOObl HeOEeCHblX

o0bvexmos. IIpocTpancTBeHHBIE MacITa0bl HaOMI0AaeMol BeeneHHoM U IPUMEHUMOCTh (PU3UYECKUX 3aKOHOB.

56 ConHeyHas cuctema §56
S7 3Be3 b1 J: Tabnuna «3Be3b1» §58 PT 264, 266
58 Mineunbii [lyTe — Hama [Nanaktuka. ['anaktuku J: Tabnuna «Mueunsiit [TyTb» §59, P.T. 270, 271
59 Bcenennas. [IpuMeHMMOCTD 3aKOHOB (DU3UKHU TSI OOBSCHEHUS H: pacimupenue Beenennoi §61; P.T. 281
NpUPOIBI HEOECHBIX 0OBEKTOB.
60 Konumponvnaa paboma Ne 6 no meme «Acmpogusuxay.
OBOBHIAIOUIIEE NIOBTOPEHMUE (8 u)
61 [ToBTOpHTENHEHO-00006atoIUH ypok «Kaccuueckast MEXaHUKa»
62 [ToBTOpHUTENHEHO-0000MIatOMUH YpoK «MonekysipHast GU3HKay
63 [ToBTOpHTENHEHO-00001AIOIINH YPOK «IIEKTPOJTUHAMHIKAY
64 [ToBTOpHUTENHEHO-00001at0MINH YpOK «ONTHKA»
65 [ToBTOpPHUTENHEHO-00001IAIOIINN YPOK «DJIE€MEHTHI KBAHTOBOM
(bU3uKN»
66- Hmozosas konmpoavnas paboma
67
68 Ennnas ¢usndeckas kapTuHa MApa
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