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HHOACHUTEJBHASA 3AIIMCKA

Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

konpHBIA KypC (QU3UKUA SBISETCS CUCTEMOOOpAYIOIIUM JJisi €CTeCTBEHHO-
HAYYHBIX TPEIMETOB, MOCKOJBKY (PH3NUYECKHE 3aKOHBI SBJSIOTCS OCHOBOW CO-
AepXKaHus KypcoB XUMHH, OMOJIOTHH, Teorpaduu U acTpoHOMUU. DHU3uKa BOOPYKaeT
IIKOJIbHUKOB HAayYHBIM METOJOM ITO3HAaHHUS, MO3BOJSIOIINUM MOIy4aTh OOBEKTHBHBIE
3HaHUA 00 OKpyskaroleM Mupe. OCBOEHHE yUalllUMUCS METO/I0B HAyYHOTO TIO3HAHMS
ABJIIETCS OCHOBOINOJArarlMM KOMIIOHEHTOM IpOLIECCOB (POPMUPOBAHUSA UX
HAyYHOTO MHMPOBO33PEHMSI, pa3BUTHS [103HABATEIbHBIX CIIOCOOHOCTEN, CTAHOBJICHUS
IIKOJIbHUKOB CyOBbEKTaMHU Y4EOHOH 1€ATENbHOCTH.

ey u3yyeHus: PU3MKHUA B CPEIHEUN IIKOJIE CIEAYIOLINE:

(opMupOBaHKE CUCTEMBI 3HAHUN 00 00IINX PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUSIX, MPEJICTABICHUN O AeicTBUM BO BeeneHHON Pu3nuecKux 3a KOHOB,
OTKPBITHIX B 36MHBIX yCIIOBUSX;

(opMHpOBaHME YMEHHUS MCCIENOBAaTh M aHAIM3UPOBaTh pPazHOOOpa3HbIE
¢u3nueckue SBICHUS M CBOMCTBA OOBEKTOB, OOBACHATH MPUHUUIBI PabOThl U
XapaKTEPUCTUKU TPHUOOPOB U YCTPOUCTB, OOBACHITH CBSI3b OCHOBHBIX KOCMHUYECKHX
00OBEKTOB € F€OPU3NYECKUMH SIBICHUSIMU;

OBJIAJICHUE YMEHHMSIMHU BBIJBUraTh THUIIOTE3bl HA OCHOBE 3HAHUSA
OCHOBOMNOJArarmimx (QpU3N4eCKUX 3aKOHOMEPHOCTEM U 3aKOHOB, MPOBEPSATh HX
HKCIIEPUMEHTAJIbHBIMU CPEACTBAMU, POPMYIIUPYS 1I€JIb UCCIIETOBAHMS;

OBJIAJICHUE METOJAMH CaMOCTOSITEIBHOIO IUIAHUPOBAHMUS W IPOBEICHHUS
(¢u3NYECKUX HKCIEPUMEHTOB, OMMCAHUS M aHaAIM3a MOJIYYECHHONW H3MEpPUTENbHON
uH(pOpMalnH, ONPeIEICHHs] TOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

(opMupoBaHHE YMEHHUH MPOTHO3UPOBATH, AHAJIU3UPOBATH M OLICHUBATDH
MOCJIE/ICTBUSI OBITOBOM M MPOU3BOACTBEHHOM AESATENBHOCTU YEJIOBEKA, CBSI3aHHOM C
(r3MYECKUMU TPOLIECCAMHU, C TO3ULIUIA FKOJIOTMYECKO 0€30MacHOCTH.

B ocHOBy Kypca QU3MKK TOJOXEHbl KaK TPAJAUIMOHHBIC TPUHLIUIIBI
MOCTPOEHUsI y4eOHOTO COJEpXKaHUS (MpUHYUNbl HAYYHOCU, OOCMYNHOCMU,
cucmemMHocmu), Tak M WJes, MOJIYYUBILIAs CBOE PAa3BUTHE B CBSI3M C BHEIPEHUEM
HOBBIX 00Opa30oBaTEIbHBIX CTaHAAPTOB, — HPUHYUN  MemanpeomMemHoOCmu.
MeranpeaAMeTHOCTh  Kak  crnoco0  (OpPMHUPOBAHUS  CUCTEMHOTO  MBIIUICHUS
oOecnieunBaeT (HOPMUPOBAHHUE LEIOCTHOW KapTHHBI MHpa B CO3HAHUU IIKOJbHUKA.
MertanpegMeTHOCTp — NPUHLIMII ~ UHTETpallMd  COJEp)KaHus  0oOpa3oBaHMI,
Pa3BUBANOIINN NPUHIUIBI ceHepanuzayuu N 2ymanumapuzayuu. B cOOTBETCTBUU C
NPUHLUIIOM TE€HEPAIU3alMKU BBIICISAIOTCS TaKUE CTEP)KHEBBIE MOHATHS Kypca
(bU3HKH, KaK «3HEPTUs», «B3aUMOACHCTBHUEY», «BELIECTBOY,

«IoJje», «CTPYKTYpHbIE ypOBHHM MaTepuw». Peanusanus npuHOHINA
TYMAaHUTApU3AlMK TPEANOJaraeT MCHOJb30BaHUE TyMaHUTApHOrO MOTEHIIMAaIa
(bu3MYeCcKO HayKH, OCMBICICHHE CBSI3U pa3BUTHUS (DU3UKU C Pa3BUTHEM OOIECTBa,
MHPOBO33PEHUYECKUX, HPABCTBEHHBIX, 3KoJorMueckux npobiem. IlpuHnmn
METanpeIMETHOCTH MO3BOJIAET (Ha YPOBHE BOMPOCOB, 3aJaHUil mociie maparpada) B
colepKaHUM (PU3UKK BBIACHATh (PU3NYECKHE TMOHATHUSA, SBJICHUS, MPOLECCH B



KauyecTBe OOBEKTOB [JIsl JaJbHEMIEro HCCIEAOBAaHUS B MEXIPEIMETHBIX U
HAJIPEIMETHBIX (COIMAIIBHON MPaKTHKE) 00JacTAX (METAroHSTHS, METasBICHMUS,
Metanporuecchl). [IpoekTupoBanue ucciea0BaHus y4allerocs Ha MeTa- IpeaAMETHOM
YPOBHE OMHPACTCS KaK Ha €r0 JUYHBIC HHTEPECHI, CKIIOHHOCTH K M3yYCHHUIO (DU3HKH,
TaK ¥ Ha OOIIEKYJIbTYPHBIA TOTCHINAT (PU3UICCKON HAYKH.

JInst TOCTHKEHUS METalPpeMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB (OAHUM U3
WHIUKATOPOB MOKET CIY>KUTh CHOPMHUPOBAHHOCTh PETYJISTHBHBIX, TO3HABATEIIHHBIX
U KOMMYHHMKAaTHUBHBIX  YHUBEPCAJIbHBIX  Y4YEOHBIX  JEHCTBUI)  BO3MOXKHO
UCIOJIb30BAHUE CIICYIONUX CPEACTB U (OpM OO0yUYEHHUs: MEXKIIPEAMETHbIE U METa
NpelIMETHbIE 3aJaHusl, MeTalpeIMEeTHbII ypoK (Ipea METHbIH YpOK U
METanpeJMeTHasl TeMa), MEXKIPEAMETHbII W  METaNpeIMETHBI  MPOEKTHI,
AIEKTUBHBIE METAKYpPChl, CHPOCKTUPOBAHHBIE HA OCHOBAaHWU METAIPEAMETHBIX
3aJlaHui, CUCTEMOOOPA3yIOUUM OOBEKTOM B KOTOPBIX BBICTYMAIOT (PU3NYECKUE
MIOHATHUSI, SIBJICHUS, MPOIECCHI U T. 1.

B cootBercTBUM C 1ensiMu OOydeHUs (PU3MKE ydalIuxcs CpeaHEed IIKOJbI U
c(hopMyIMPOBAaHHBIMU BBIIIEC MPUHIIMIIAMU, MOJIOKEHHBIMUA B OCHOBY Kypca (hU3UKH,
OH UMEET CIEAYIONIEe COAEPKaHUE U CTPYKTYPY.

B mporpammy kypca ¢usuku 11 kjacca BKIIOUEHO HM3YyYEHHE pPa3JeiioB
«nekTpoauHamukay, «Konedanus u BoJaHb», «Ontrka» u «KBaHnToBas Guznkay.

[ToypouHoe miaHupoBaHue MO (PU3MKE AN CpeaHEro oOIero odopa3zoBaHUS
COCTaBJICHO U3 pacyeTa 5 y4eOHbIX 4acoB B Henmento (170 ydyeOHBIX 4acoB 3a roj
oOy4eHus1) ISl u3y4eHUs: GU3UKU yJalluMUCS Ha yTIyOJIEHHOM YPOBHE.

[InanupoBanure oxBaTbiBaeT (haKTHUECKH BECh MaTepHal Y4yeOHUKOB, HO C
Pa3HOM CTEMEHbIO MOJHOTHI WM C PAa3IMYHBIMU CIIOCOOAMU €ro BKIIIOYEHHS (depes
TEOPETHUYECKOE PACCMOTPEHHUE, TPAKTUKYM, 33Jla4u U TIp.).

Marepuarn, He BKIIFOYEHHBIN B IIOYPOYHOE IUIAHUPOBAHUE, HO MPEICTaBICHHBIN
B ydeOHukax mnoj penakuuer I'. S. MskuineBa, cienyeT paccMaTpuBaTh Kak
JTOTIOJTHUTEIIbHBIM.

[InaHupoBaHME COCTABJIEHO, UCXOJS W3 HAJIW4YWS MATH Y4YeOHBIX YacoB B
HEJIEJI0 TIPU CABOCHHBIX (B OCHOBHOM) ypokax. Hymepamusi ypokoB jaHa IO
paszaenam.

[Iporpamma  Kypca  mOpeaycMaTpuBaeT  BBINOJHEHUE  00S13aTEIBHOTO
naboparopHoro mnpaktukymMa. Ha sto otBoautcs okosnio 10% yudeOHOro BpemeHH,
BKJIFOYAs JIOMYCKH K TMPAKTUKyMy (TIpoBepsieTcsl OJIaHK OTYETa, COCTABIICHHBIN IO
onpeneneHHon ¢hopme, 3HaHHE TEOPETUYECKOTO MaTepHralia 1 METOANKA MPOBEICHHUS
AKCIEPUMEHTA) M 3a4eThl, OCBEIICHUE OTIEIbHBIX TEOPETUYECKUX BOIPOCOB,
obobmaromme ceMuHapbl. [Ipu 3TOM MPaKTUKYM BBIMOIHSIET (PYHKIIUIO MUCTOYHHKA
HOBBIX 3HaHUUN. Bo-TIepBBIX, OH 00ydYaeT IKCIEPUMEHTUPOBAHUIO: TUIAHUPOBAHUIO U
OpraHU3alMMd AKCIIEPUMEHTA, CUCTEMATU3AIMA U METO/JaM OOpabOTKH pe3yJIbTaToOB
M3MEPEHUN, CPAaBHEHHUIO PE3yJIbTaTOB M3MEPEHUH, MO- JYUYCHHBIX MPU OJMHAKOBBIX
YCJIOBUSAX JKCIIEPUMEHTa, U Mp. BO-BTOPHIX, BKIOYAET B yU4EOHBIA MPOLIECC LETYIO
raMMy BOIIPOCOB JJIsl CAMOCTOSITEILHON TPOPa0OTKU, U3YUECHUSI U OCMBICIICHUSI.

[Ipy wu3ydYeHUHM HEKOTOPhIX TEM U BOMPOCOB IS AKOHOMHUHM BPEMEHHU
METOJUYECKH 11€JIECO00Pa3HO UCI0JIH30BATh JIEKIIUU-IEMOHCTPAIIUA KaK BBEJCHUE B



TE€MY, BBOJHBIE M 0000IAIOIINEe CEMUHAPbl. DTU METOJUYECKUE TEXHOJOTUU TAKXKE
OTPaXEHBI B TTOCOOUH.

[lepeuensb 3aga4 sl pabOTHI HA YPOKE U JOMA COCTABJIEH C MCIOJb30BaHUEM
MPUMEPOB PELIECHUM 3a/ay W YNpPaKHEHWW W3 Y4eOHUKOB moj penakmuert . .
MsikumieBa, 3agauanka o gusuke H. U. I'omsadapoa.

JIJis MOCTaHOBKU JEMOHCTPAIIMOHHOTO IKCIEPUMEHTA HCIOJIB3YETCsl yueOHOe
nocobue «J[eMOHCTpaIlMOHHBIM IKCHEPUMEHT MO (PU3MKE B CPEIHEH MIKOJIEe» IMOJ
penakuueit A. A. ITokpoBckoro.

KoHTponbHble paboThl NpencTaBlieHbl B JIBYX BapuaHTax. B Hux
UCIIOJIb30BaHbl TEKCThI 3aJlay U3 YUYEOHUKOB M 3aJaYHUKOB: «DJIEKTPOJIUHAMUKAY,
«Konebanus u BonHb», «Ontuka. KBantoBas ¢usuka» mnon pemakuuend [, 5.
MsikumieBa, «3agauu no ¢puszuke» b. FO. Korana, «Coopnuk 3anay no gusuke» C. M.
Kozena, «®wusuka. 3amaunuk. 10—11 kmaccer»y H. U. Tompadapba, «Ddusmka.
3amaunuk. 10—11 xnaccen» A. II. PeimkeBuua, «COOpHUK 3a7a4 1O 3JI€MEHTApHOU
¢uszuke» b. b. byxoBuea, I'. . Msakumea u ap., «dusuka. Tpenaxep» JI. A.
Kupuka, «KoHTposibHbIE M TIpOBEepoUHbIe padoThl 10 Pusuke» O. . KabapauHa.

JInyHoCcTHBIMM  pe3yabTaTaMu  oOydyeHUs (PU3UKE B CPEIAHEH IIKOJIe
SABJISIFOTCSL:

MOJIOKUTEJIBHOE OTHOIIEHUE K POCCUMCKON (DU3NUECKON HayKe;

FOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JajibHEHIeld o00pa3oBaTelbHON
TPacKTOPHH;

YMEHUE YIIPABIATH CBOEH NTO3HABATEIBHOM JESTEIBHOCTHIO.

MeTtanpeaMeTHbIMH pe3yJabTaTaMM OOyueHUs (U3MKE B CpeIHEH IIKOoJe
SABJISIFOTCSL:

UCII0JIb30BAaHUE YMEHUM Pa3IMYHBIX BUJIOB MO3HABATEIBHOU JESITEIBHOCTH
(mabmrosieHne, HSKCIEPUMEHT, paboTa ¢ KHUTOM, peIlIeHue NpoOsieM, 3HaKOBO-
CHUMBOJIMYECKOE ONepUupoBaHue HHGOpMaLUeH u Jip.);

MIPUMEHEHUE OCHOBHBIX METOJOB IMO3HAaHUS (CHCTEMHO-MH(POPMALMOHHBIN
aHaJu3, MOJEIMPOBAHUE, SKCIEPUMEHTUPOBAHUE U Jp.) Uil U3yUYEHHUS Pa3IMYHBIX
CTOPOH OKPYXaIOUIEN JEUCTBUTEIBHOCTH;

BJIaJICHUE MHTEIUIEKTYyaJIbHBIMU ONepalusIMi — (OPMYJIMPOBAHUE TUIIOTES,
aHalu3, CUHTE3, OLICHKA, CpaBHEHUE, 0000LIeHNe, cucTeMaTu3alus, Kiaccupukanus,
BBISIBICHUE  NPUYUHHO-CJIEACTBEHHBIX  CBSI3€M, TOUCK  AaHAJIOTMM — B
MEXIIPEAMETHOM U METAIIPEAMETHOM KOHTEKCTAaX;

yMEHHE TeHEPUPOBATh UJIEU U ONPEAEIATh CPEACTBA, HEOOXOAUMBIE IS UX
peann3anuu (IposiBJICHHE HHHOBAIMOHHON aKTUBHOCTH);

yMEHHE ONpEeAeNaTh LeNd, 3aJaydl JesSTeIbHOCTH, HaXOIUTh W BBIOUPATH
CpeIcTBa JOCTWKEHHUS LEJIH, pEealu30BbIBaTh HX W NPOBOAUTH KOPPEKLUIO
JEeSATENBHOC- TH IO PeaNn3aluu e,

UCIIOJIb30BAHUE PA3IMYHbIX HCTOYHUKOB I TOJy4YeHUs (QU3nuecKon
uHpopmanuu;

yMEHUE BbICTpauBaTh 3PPHEKTUBHYI0 KOMMYHUKALIHIO.

IIpeameTHbiMH  pe3yabTaTaMu  00yueHUs (U3MKE B CpeIHEH IKOJIe Ha
MpOQUIBHOM YPOBHE SBIISIFOTCS YMEHUSL:



JaBaTh OMpEICICHUS U3YUSHHBIX TTOHSTHI;

OOBSACHSATH OCHOBHBIE MOJIOKEHHSI H3yYEHHBIX TEOPHIl;

ONKCHIBATh M HHTEPIPETUPOBATH JIE€MOHCTPAIIMOHHBIE U CaMOCTOSITEIBHO
IIPOBE/ICHHBIE SKCIEPUMEHTBI, HCIIOJIb3Ysl €CTECTBEHHBIM (POJHOI) M CUMBOJIBHBIN
A3BIKH (PU3UKU;

CaMOCTOSTENIbHO IUIAHUPOBAaTh W MPOBOJIUTH (PU3NYECKUN SKCHEPUMEHT,
co0uro1ast mpaBuiIa 6e30mMacHoi paboThI ¢ 1a00PaTOPHBIM 000PYI0OBAaHUEM;

UCCleoBaTh (pu3ndyeckrue 0ObEKTHI, IBICHUS, TPOLIECCHI;

CaMOCTOSATENbHO KJIacCU(UIUPOBATh M3y4YCHHbIE OOBEKTHI, SBICHUS U
IPOLIECChI, BRIOMpasi OCHOBAHMSI KiacCU(PUKALINH;

0000111aTh 3HAHUS U JieJIaThb 000CHOBAHHBIE BHIBOIBI;

CTPYKTYpUpPOBaTh Yy4eOHYI0O HHQOpMaIMIO, MPEACTABIsIS pe3yJbTaT B
pazinuHbIX hopmax (Tabiuia, cxema u Jap.);

KPUTUYECKU OLICHUBATh (PU3MYECKYyI0 HH(MOpPMaUio, TOJYYEHHYIO U3
Pa3IMYHBIX UICTOYHUKOB, OLIEHUBATH €€ JJOCTOBEPHOCTH;

OOBSICHATh TPUHIIMIBI JCUCTBUS MAaIIUH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB, C KOTOPBIMH KaKJIbIi YEJIOBEK MOCTOSHHO BCTPEYAECTCS B MOBCEIHEBHOU
KU3HH, BIAQJETh crioco0aMu oOecrieyeHus 0€30MaCHOCTU MPU MX HCHOJb30BaHUM,
OKa3aHMs TEpBOM TMOMOUIM MpU TpaBMaxX, CBS3aHHBIX C JIAOOpaTOPHBIM
000py10BaHUEM U OBITOBBIMU TEXHUYECKUMH YCTPOUCTBAMU;

CaMOCTOSITEJIbHO KOHCTPYUpPOBaTh HOBOE ISl ce0si (PU3MUYECKOoe 3HaHUeE,
ONHUPAsICh HAa METOAOJOIHI0 (PU3MKM KaK HCCIEIOBATEIbCKOM HAYKHM W HCIOJIb3YS
pa3- Ju4Hble H(GHOPMAIIMOHHBIE UCTOYHUKH;

OPUMEHSTh MPUOOPETEHHBIC 3HAHUS U YMEHUS NPU U3yYCHUH (U3UKU NI
pElIeHHs MPaKTUYECKUX 3a/1ay, BCTPEUAIONIUXCS KaK B YU4€OHOU MpaKTHKE, TaK U B
I10- BCEAHEBHOM UEI0OBCUCCKOM KU3HHU;

aHAJIU3UpOBaTh, OLEHUWBATb W NPOTHO3UPOBATH  IOCIEACTBUS IS
OKpY’Karollled cpelbl OBITOBOM M NPOU3BOACTBEHHOM JAESATENBHOCTH YEIOBEKA,
CBA3aHHOM C UCTOJIb30BAHUEM TEXHUKH.

JImuHocTHble 0Opa3oBaTeNbHbIE pPE3yJbTaThl  (JAOCTUKEHUS)  y4YalUXCS
ABJISIIOTCS  CUCTEMOOOpa3yromuM (pakTopoM Tpu (GOPMUPOBAHUU TPEIAMETHBIX H
MeTa- MPEIMETHBIX pE3yJbTATOB W OMNPEACNAIOT JUHUI0 Pa3BUTHS CYOBEKTHOU
MO3WLIMMA  IIKOJbHUKA B  YYE€HUU  (AaKTUBHOCTh, CaMOCTOSITEIBHOCTH U
OTBETCTBEHHOCTD ).

JlocTxeHre yyallMMHCS COBPEMEHHBIX 00pa3oBaTENbHBIX pPE3YJIbTaTOB
IIOCPEJICTBOM BKJIFOUEHHS UX B MPOLEAYpPhl TMOHMMAaHWUs, IPOEKTUPOBAHMS,
KOMMYHHMKAIIMM U PEeQIIEKCUH, KOTOpPbIE CTAaHOBATCS YHUBEPCAJIBHBIMH CHOCOOaMHU
y4eOHO-TI0O3HABATEIbHON  JESATENIBHOCTH, MNPUBOAUT K H3MEHEHHIO TO3MUIHUH
IIKOJIbHUKA B CUCTEME YUECHHUS.

Yuebno-nosnasamenvnas oOesmenvHocmbs — O3TO JEATEIBHOCTh CYOBEKTa,
OCYUIECTBJISIIOIIETO IIeJIeNOJaraHle Ha OCHOBE COIVIACOBAHMS MPEAMETHBIX U
JUYHOCTHBIX 3aJa4; pEIIeHHe ATUX 3aJad Ha OCHOBE YHHBEPCAIbHBIX CIOCOOOB
NEeSATEIbHOCTH; OPUEHTAIMIO HA CUCTEMY 3HAYMMBIX [IEHHOCTHBIX OTHOIIEHUHN «1 —
MHUp» C UEIbI0 NPHUCBOCHUS COJEpKaHHUS OO0pa3oBaHUS TIPU COACUCTBUU W



noaaepxkke mnexarora (O. b. Jlaytoma). Torma mporecc ydeOHO-ITO3HABaTEIbHON
JESITEeIbBHOCTH COBPEMEHHOTO IIKOJbHUKA OYyIEeT XapaKTepU30BATHCS CIETYIOIIUMU
W3MEHEHUSIMU TPAJIUIIMOHHBIX JTAIOB:

—Ha | aTane — MOTHBAalMOHHO-LIETIEBOM — LIEJICTIONAaraHue OCYILECTBIISIETCS
YUEHUKOM Ha OCHOBE C021aCO8AHUs NPEOMEeMmHbIX U JUYHOCHMHbLIX — 3a0ad,
CHOCOOCTBYIOIIMX TMMOHUMAHUIO IIKOJBHUKOM JUYHOCHMHO20 CMbICIA KOHKPEMmHOU
obpazoeamenvrou cumyayuu (IO3TOMY BCE 3a/laHUs JOJDKHBI HOCUTH JINYHOCTHBIN
OTTEHOK);

— II aTanm — IpPOEKTUPOBOYHBIA — XapaKTepU3yeTcsl BLIOOPOM MIKOJIbHUKOM
y4eOHBIX 3aJjaHHi, CIOCOOOB M TEMIIOB €0 BBIMOJIHEHHS (MOATOMY JI000€ 3a/laHue
[0 CBOEH CYTHU SIBJISICTCS MPOEKTHBIM, TJ€ ydYalleMycsi He- 00XOJUMO TOJYyYHTh
KOHKPETHBI MpoAyKT: (oToanb00M, TMPUHIUI HU3MEPEHUS T[E€OMETPUUYECKHUX
pa3MepoB MOJIEKYJIbI U JIp.);

—B coxepxkanum Il 3Tama — onepannMoOHAIbHO-AEATEIBHOCTHOIO —
OCHOBHBIMU ~ CIOCOOAMHU TO3HAHMSI CTAHOBATCA MPOUEAYpPhl TOHUMAaHUS U
KOMMYHHUKAIIMM KaK CHOCOOBbI HAXO0XKJIEHHUS CMBICIOB, 3HAYEHUN W WHTEpHpETaluu
ce0s, Jpyroro 4YeioBeKa, 0Opa30BaTENIbHOM CHUTyallud, COAEPKaHHS MPEAMETHOU
3a/1a4H;

—B TpagunuoHHOM [V »3Tame — OINEHOYHOM — YCHUJIMBAETCAd POJIb
CaMOOLICHMBAHUS M B3aMMOOLICHUBAHUS PE3YJIbTATOB Yy4ye€OHO-MO3HABATEIbHOM
NEATEIILHOCTH;

— V 3tan — peduieKCUBHBINA — IMpeIoaracT oleHUBaHue ce0sl Kak CyObeKTa
y4eOHO-TI03HABATEJIbHOM J1€ATEIbHOCTH.

TemaTnueckoe nianuposanue (170 4, S yacoB B HeeJ110)

DuiekTpoauHaMuKa (78 )

DnekTpocTaTuka. (24 1)

3apshkeHHbIE  Tena. 3aKOH CcoxXpaHeHus 3apsiga. 3a  koH  Kynona.
DIIEKTPOCTATUYECKOE ToJie. HampspKeHHOCTh 3JIEKTPOCTaTUYECKOTOo motis. Teopema
l'aycca. IIpoBOOHMKM W AWDNEKTPUKUM B DJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHUIMAIBHOCTE ~ DJIEKTpOCTaTHYECKOro  mojisi.  [loTeHumanm ©  pa3HOCTH
ITOTEHLIAJIOB. N3mepenne Pa3HOCTH MOTEHIAAJIOB. DIIEKTPOEMKOCTb.
Konnencaropsi.

[TocTostHHBIN dneKTpudeckuit Tok (17 1)

VYcnoBus BOBHUKHOBEHUSI U CYIIECTBOBAaHUSI MOCTOSIHHOTO Toka. Cuiia Toka.
[InoTHOCTH TOKA. DJNEKTPUUYECKOE MOJie MPOBOAHUKA C TOKOM. BosbT-ammnepHas
xapaktepuctvka. 3akoH Oma mig ywyactka uenu. COnpoTHBJIEHUE MPOBOHHUKA.
3aBUCUMOCTh COTPOTHBIICHHUS OT TemiiepaTypbl. CBepxmpoBoaumocTh. PaboTta u
MOIIHOCTh TOKa. 3akoH J[xoyns—JIenna. Dnekrpuueckue uenu. [locienoBarenbHoe
U MapajyieibHOE COCIMHEHUE MPOBOAHUKOB. M3MepeHue cuibl TOKa, HaIpsHKEHMUS,
COMPOTHUBJIEHUS, padOThl U MOIHOCTH TOKA. DJIEKTPOABMXKYIlas cuiia. 3akoH Oma
s mojiHoM menu. 3akoH Oma miis HeogHopojHOUM 1menu. Pabora W MOIIHOCTH
AJIEKTPUUYECKOTO TOKA B HEOTHOPOAHOM 11enu. 3akoHbl Kupxroda.
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DJIEKTPUYECKUM TOK B pa3inuHbIX cpenax (11 )

DnekTpuuecKkas MPOBOJAUMOCTh PA3JIMUYHBIX BEIIECTB. JJIEKTPUUYECKUN TOK B
MeTajuIax. DJIEKTPUUECKUN TOK B pAaCTBOPAX U pacIuiaBax 3JEKPOIUTOB. DIEKTPOIIH3.
DOnexkTpuyeckuid TOK B razax. HecamocTOSATENbHBIM M CaMOCTOSITENIbHBIA pa3psbl.
[Ina3ma. DJeKTpUYECKUd TOK B BaKyyMe. OJEKTPOHHBIE JIAMIIbl. DJIEKTPOHHO-
JayuyeBas TpyOka. DIIEKTPUUYECKHI TOK B MOJYHNPOBOJHHUKAX, P—N-miepexon. [uon.
Tpanszuctop. TepmucTopsl U HOTOPE3UCTOPHI.

MarunutHoe 1noJje Toka (10 u)

MarauTtHbele B3auMOACHCTBUA. Mar"uutHoe I1oje Toka. BekTrop MarHuTHOU
UHAYKIWKA. JIMHUM MarHUTHOM WHAYKIMU. 3akoH buo— Caapa—IJlannaca.Cuiia
Awmmnepa. Cuna JlopeHua. LIukinmnueckuii yCKOpUTENb.

OnexTpomMarHuTHast UHAYKus (14 4)

OnektpomaruuTHass UHAYKIUA. [IpaBuno JleHma. 3aKkOH 3JIE€KTPOMAarHUTHOW
WHIYKIUU. DJIEKTPOMArHUTHASIUHAYKIUS B HETOIBUKHBIX MIPOBOIHUKAX.
BuxpeBoe »snekTpuueckoe moJie. DJIEKTPOMArHUTHAsT WHIYKIHUS B JABUKYIIUXCS
npoBoAHuKax. CamouHayKuus. MTHAYKTUBHOCTh. DHEPTHS MAarHUTHOTO TOJISI TOKA.

MarnuTtHast IpOHUIIAEMOCTb. (2 1)

Tpu kiacca MarHUTHBIX BemiecTB. OOBsICHEHHE Mapa W JUaMarHeTU3Ma.
®eppomaraetusM. [Ipumenenue peppoMarHeTUKOB.

Kousiebanus v BosHbI (32 4)

Konebarenbubie nporecco (20 1)

Knaccuduxanusa xonebanuii. OCHOBHBIE MapaMeTphl (4acTOTa, IUKIAYECKAsS
yacToTa, Iepuoja, amMmIiuiutyna, (asza). CBoOoaHBIE  MEXaHWYECKUE U
ANIEKTPOMATrHUTHBIE  KojieOaHus. BBIHYXJIEHHbIE MEXaHMYECKHEe  KojeOaHus.
Pe3zonanc. IlepemenHbli TOK. JIEMCTBYIOIIME 3HAYECHHUS TOKA W HAIPSKCHUS.
AKTUBHOE, UHAYKTUBHOE€ M E€MKOCTHOE CONpPOTHUBJIEHUS. BEKTOpHBIE auarpamMel.
3akoH OMa i 1enu MepeMEHHOTO TOKa. MOITHOCTh B LENH NEPEMEHHOIO TOKA U
ko3 duimenT MomHoctu. Pe3oHanc B menu nepemeHHoro Toka. IIpoun3BoacTso,
repeaaya, pacipeiesieHHe U UCTI0JIb30BAHNUE JIIEKTPOIHEPTUU.

BosHoBble miporieccsl (12 )

Mexannueckue BoJiHbl. Knaccudukanus. OCHOBHbIE MapamMeTphl: 4acToTa,
JUIMHA BOJIHBI, aMIUIATYZa, CKOPOCThb. M3iydeHwe, pacrnpoOCTpaHEHUE U TIPHUEM.
CBoiicTBa: OTpakeHHE, NPEIOMJIEHHE, MOTJOIIEeHHE, AUPpaKuusi, UHTep(epeHLns.
3ByKOBBI€ BOJTHBI. B030yk/IeHrEe U U3IIyYeHHE, paclpoCTpaHeHHe U npuemM. Bricora,
IPOMKOCTh U TeMOp 3Byka. CBOMCTBA 3BYKOBBIX BOJH. 3BYKOBOM pe3oHaHC. DPdeKT
Jloruiepa. DNeKTPOMarHUTHBIE BOJIHBI. DJIEKTPOMAarHUTHOE MOJ€. DJIEKTPOMAarHUTHAS
BojHA. HM3nmydenwe  snekTpoMarHUTHBIX  BoJH.  Ombitel  ['epira.CpoiicTBa
ANEKTPOMArHuTHbIX  BOJH. [lpuHmunel  paavocBsizu. Panno, TeneBUAECHUE,
paguoIOKaIus.

OnTuka u kBaHTtoBas pusuka (88 u)

['eomerpuyeckas ontuka (15 )

OTtpaxxenue ceta. [Ipenomiienue cBeta. OnTuyeckue npuoOOpHI.

CaeToBble BOJHBI (9 1)

Hucnepcus cseta. Matepdepenunus cseta. Judpakius crera.
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OCHOBBI TEOPHH OTHOCUTEIBHOCTH (4 1)

CeToBbIe KBaHTHI (7 )

AtomHas usuka (16 9)

®du3znka atToMHOTrO sijipa (15 4)

DneMeHTapHbIe YyacTullbl (4 1)

3Hadenne HU3MKU A1 OOBSICHEHUS MUPA U PA3BUTHS MTPOU3BOJAUTEIIBHBIX CHJI
oOmectBa (2 )

BxoaHoi KOHTPOJIb — 2 yac

IHosyrogosasi KOHTpPOJIbLHAsi paboTa — 2 yac

IIpomexyTouHas aTTecTalusa — 2 yaca

TemaTrnueckoe mianuposanue ¢usuku 11 kiaace

Ne Paznen Tema ypoka Kou-
n/n BO
4acoB
DJIEKTPOJIMHAMMUMKA (78 gacoB)
1/1 | DimekrpocraTuka 3akoH KysoHa, eTuHUIIbI 1
(24 4aca) AJIEKTPOCTATUYECKOTO 3apsiia, pa3doop 3aj1ady
2/2 Pemenue 3a1a4 Ha 3akoH KynoHa 1
3/3 Pemenue 3ama4d Ha 3akoH KynoHa 1
(TIpOIOIKEHHE)
4/4 IIpoBepounas pabora Ha 3akoH KyoHa. 1
5/5 AIIEKTPOCTATUYCCKOTO MTOJIS. 1
6/6 HanpskeHHOCTB 3JIEKTPUYECKOTO MOJIs, 1

JIMHUU HAIPSHKEHHOCTH, IEMOHCTPALIUU
CUJIOBBIX JIMHUU

717 DJIEKTPOCTATUUECKUE MOJIs1, CO3IaHHbBIE 1
TOYEUYHBIM 3aPsJI0M, HECKOJIbKUMU
TOYCUYHBIMU 3apsiaaMu, 3apsSKCHHBIMH
MJIOCKOCTBIO, Chepoil U MapoM.

8/8 Penienue 3amau 1

9/9 DneKTpuueckas CTpyKTypa MPOBOAHHKA, 1
CBOOOTHBIC DJICKTPUICCKHE 3aPSiIbI.

10/10 JIMBAEKTPUK B AIEKTPOCTATUYECKOM IIOJIE, 1

BJIMSAHHUC JUIJICKTPUKA HA
QJICKTPOCTATHUICCKOC I10JIC.

11/11 Pemenune 3a1au Ha pacyeT NEKTPUUIECKHUX 1
IIOJIEH.
12/12 Pemenue 3a1ad Ha pacyeT ANEKTPUUYECKUX 1
noJiei. (MpoJ0JKEHHE)
13 BxoaHoii KOHTpOJIb 1
14 1

15/13 [ToTeHIUAIBHOCTD 3JEKTPOCTATUYECKOTO 1
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I10JI4.

16/14 Pemenue 3amau 1

17/15 CBs13b MEXK/ly pa3HOCTBIO IOTEHIIMAJIOB U 1
HaIPSHKEHHOCTHIO, YKBUITOTCHIINATHHBIC
IOBEPXHOCTH.

18/16 N3Mepenne pasHOCTH MOTEHITUATIOB. 1

19/17 DnekTpuueckasi eMKocTb. KonaeHcaTopsl. 1

20/18 [TpoBepounas paboTa Ha pacyeT 1
AIIEKTPUYECKUX TOJIEH U pabOTHI
ANEKTPOCTATUYECKUX CHUIT

21/19 Pemenue 3anau no teme «KoHieHCATOPBI». 1

22/20 Pemenue 3amau mo teme «KoHieHCaTOPBI».
(IpoI0IKEeHHE)

23/21 Pemenue 3amau no teme «KoHieHCATOPBD. 1
(mpoomKeHHe)

24122 [ToBTOpHUTENHEHO-0000IIAIOIINI YPOK T10 1
TeMe « DTECKTPOCTATHKAY.

25/23 KonTtpomnsHas padota Ne 14 o Teme 1

26/24 «INEKTPOCTATHKAY. 1

27/1 | IlocTostHHBIIM DJIEKTPUYECKUM TOK. Y CIIOBUS 1

ANEKTPUUECKUHN TOK. | BOBHUKHOBEHUS ¥ MPOTEKAHMUSI

28/2 | (17 gacoB) 3akod OMa JiJIsl y4acTKa IeMu. 1

29/3 [TocnenoBarenbHOE U napajuiesibHOE 1
COCTMHEHMSI POBOTHUKOB.

30/4 Perienue 3ama4 Ha pacuer 1
MIOCIIEI0BATEIBHOTO U TTApaJlIeIbHOTO
COCTMHEHMSI PO BOJTHUKOB.

31/5 PabGoTa 1 MOIIIHOCTDH ANEKTPUUECKOTO TOKA, 1
3akoH /[xoyms—Jlenna.

32/6 [TpakTrdaeckast pabora 1

33117 DJ1C ucrouynuka Toka, 3akodH Oma st 1
IIOJIHOM LIETIH.

34/8 Pemrenne 3amau Ha 3axkoH OMa JUIsI ITOJTHOM 1
TETH.

35/9 HeonHopoaHbIii  y4acTOK AIIEKTPUYECKON 1
nenv. 3akoH Owma [ HEOJHOPOAHOTO
y4acTKa JIEKTPUUECKOU TSN,

36/10 DJ1C ncroyHnka Toka, 3akoH Oma st 1
IIOJIHOM LIETIH.

37/11 3akonsl Kupxroda. Pemenue 3amau Ha 1
pACYET DIIEKTPUYECKHUX LIETIEH.

38/12 Pemmenwne 3a1a4y Ha pacyeT IEKTPUIECKIX 1
LEIEN.

39/13 Pemmenne 3a1a4 Ha pacyeT IEKTPUIESCKIX 1
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1enei. (Ipo10JHKEHHE)

40/14 Pemenue 3aad Ha pacyeT NEKTPUIECKHUX 1
1enei. (IpoI0JHKEHHE)

41/15 Pelenue 3a1ay Ha pacyeT 3JIEKTPUYECKHUX 1
1erne. (MpoaoKeHne)

42/16 Kontponsnass pabora Ne 15 mo Teme 1
43/17 «IToCTOSTHHBIN JIEKTPUUCCKHUI TOKY. 1
44/1 | DnexTpuvecKkuid TOK | DIIEKTPHUYECKUI TOK B METaJlIax. 1
45/2 | B pa3nmuyHbIX DJIEKTPUYECKUM TOK B AJIEKTPOJIUTAX. 1
46/3 | cpemax DNEeKTPUIECKUN TOK B Ta3ax. 1
(11 gacoB) HecamMocTosITENBEHBIN B CAMOCTOSTEIILHBIN

paspsibl.

47/4 PaznuyHble BUIBI CAMOCTOSATEILHOTO 1
paspsijia ¥ MX TEXHUYECKOE MPUMEHEHHE.

48/5 II;mazma. Pemenue 3agaq 1

49/6 DneKTpuIeCcKui TOK B BaKyyMe. 1
DJNIeKTpOHHO-TyueBass TpyOka. Pemienue
3aja4

50/7 [TonynpoBOJTHUKOBBIE MAaTEPUATIBI. 1

51/8 [TonynpoBoAHUKOBBIN Ano. Pemienne
3aj1a4y

52/9 Tpanzuctop. IHTErpanbHbIE CXEMBI. 1
[ToynipoBOTHUKOBAS HJICKTPOHUKA

53/10 KonTtponpsHas paboTa o teme 1

54/11 «DNEeKTPUIECKUI TOK B Pa3IHMUHBIX 1
cpemaxy.

55/1 | MaraurtHoe mnoJje MaruutHoe 1noJje 1

56/2 | ToKa Jlekmms- 1

(10 gacoB) JEMOHCTpaLUs

57/3 AHanuTudeckoe u rpaduyecKoe OMMCcaHue 1
MAarHUTHOTO TOJIsl TOKA.

58/4 3akoHn buo-CaBapa-Jlamiaca. Pemenue 1
3aj1a4y

59/5 Cuna Ammnepa. Cuna Jlopenua. BekropHoe 1
IPOM3BEICHUE.

60/6 [Ipumenenue u mposiBIEHUE CHII AMmepa u 1
Jlopenna. Pemienue 3amau

61/7 Pemienue 3amay Ha pacyeT MarHUTHOTO 1
0JISL TOKA.

62/8 Pemenne 3aay Ha pacyeT MarHUTHOTO 1
10Ji1 TOKa. (IPOAOJHKEHHE)

63/9 Koutposnbhas pabora no reme « MarHuTHOE 1

64/10 TI0JIC TOKay. 1

65/1 | DnekTpoMarHuTHas | DJICKTPOMArHUTHAS WHIYKITHSL. 1
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66/2 | uHIYKIMS (14 | Jlekuusi-geMoHCTpalUs 1
67/3 | yacoB) Maruutssli oToK. [IpaBuio Jlenma. 1
68/4 3aKOH ANEKTPOMArHUTHOM WHYKITHH. 1
Pemenue 3amau
69/5 Perntenue 3amaq Ha 3aK0H 1
AJIEKTPOMArHUTHOW WHIYKITUH B
HETIOJIBMKHBIX U JIBHKYIITHXCS
IPOBOTHHUKAX.
70/6 Pemenwue 3a1a4y Ha 3aK0H 1
AJICKTPOMArHUTHOW WHYKITUH B
HETIOJIBHKHBIX ¥ JIBHXKYIITUXCSI
MPOBOJIHUKAX. (MMPOJOIKEHUE)
717 CnocoObl U3BMEHEHU MAarHUTHOTO TTOTOKA B 1
KOHTYpPE: CAMOWHAYKIIHSI, HHAYKTHBHOCTb.
72 [TonyromoBas KOHTpoJIbHASI paboTa 1
73 1
74/8 DHeprusi MarHUTHOTO TOJISI
75/9 Pemenvie 3a1a4 Ha cCaMOMHTYKIINIO U 1
pacyeT MarHUTHOTO TOJIsl TOKA.
76/10 Pemenne 3a1ay Ha CAaMOMHTYKIIHIO U 1
pacyeT MarHUTHOTO TIOJISA TOKA.
(mpoomKeHue)
77/11 Pemienue 3ama4y Ha 3aK0H 1
AJIEKTPOMArHUTHOW WHAYKIIHH.
78/12 Pemenwe 3ama4y Ha 3aKOH 1
AJIEKTPOMArHUTHOW WHIYKIIHH.
(IpooIKeHHE)
79/13 KonTponbHas padboTa 1o Teme 1
80/14 «INEKTPOMArHUTHAS WHIYKITUSD). 1
81/1 | Mar"uTtHble MarauTHasi TpOHUIIAEMOCTb. 1
82/2 | cBoiicTBa BemiectBa | Ilapa- nua- 1 peppOMarHETHKH. 1
(2 gaca)
KOJIEBAHUA 1 BOJIHBI (32 gaca)
83/1 | KonebaTenbHbIC KonebaTenbpHbIe TPOIIECCHI. 1
MPOIIECCHI Knaccuduxanus konebanuii.
84/2 | (20 gacos) BriBos ypaBHEHUs CBOOOAHBIX KOJEOaHUM 1
JTUHAMHYECKUM U DHEPTeTHYCCKUM
crnoco0amu.
85/3 Pemenne ypaBHeHMSI COOCTBEHHBIX 1
KOJIeOaHMIA.
86/4 ["apmonnyeckue konebanus. [lapameTpor 1
KOJIe0aTeIbHBIX MPOIIECCOB.
87/5 3aBUCUMOCTb YaCTOTHI U MEPUOJIA 1

COOCTBEHHBIX KOJIEOAHMIT B KOJIEOaTEIbHOM
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cucreMme. Pentenune 3agau

88/6 CrnosxeHue rapMOHUYECKUX KOJeOaHun 1
OJIMHAKOBOW YaCTOTHI: &) HAPABIICHHBIX
BJI0JIb OJTHOM MPSAMOIA; 0) B3aUMHO
MIePIEHANKYJISIPHBIX.
89/7 Meto BEeKTOpHBIX Auarpamm. Perenue 1
3ajaq
90/8 Pemenue 3amau o teme «I"'apMoHMUECcKre 1
KOJICOAHUSI.
91/9 Jlexusi-nemoHcTpanus «MexaHHnueckue 1
KojeOanus. Pezonancy. AHanus
BBIHYKJICHHBIX KOJICOaHUII.
92/10 KontponpHast pabota 1o teme 1
93/11 «CB0OOTHBIE KOJICOAHUSY. 1
94/12 [Tepemennsiit Tok. RLC-11emb. 1
95/13 JlelicTByroIME 3HAUEHUS CUJIbI TOKA U 1
HanpsbkeHus. Pemenue 3agauu
96/14 3axoH Oma [UIs TOCIeI0BaTEIbHON [IEMH 1
MEPEMEHHOTO TOKA.
97/15 Pe3onanc 1
98/16 Pemenue 3anauy no teme «llepeMeHHbIM 1
TOK).
99/17 Pemenue 3anau no teme «llepeMeHHbIM 1
100/18 TOK». ()IIPOIOJDKECHUE 1
101/19 KonrtpomnbHast paboTa 1o teme 1
102/20 «IlepeMeHHBIN TOKY. 1
103/1 | BomHOBBIC Mexannyeckue BOJHBI. [IpomonbHbIE U 1
IPOLIECCHI MOTIEPEYHBIE BOJHBI. XapaKTEPUCTUKH
(12 gacoB) BOJIHBL. YpaBHEHHUE OETyIel BOJTHBI.
104/2 CBoiicTBa BOJIH: OTPAXEHUE, IPETOMIICHUE, 1
mudpakuus, uarepdepenius. Crosuue
BOJIHBI.
105/3 3ByKOBbI€ BOJHBL. CKOPOCTH 3BYKA. 1
106/4 Nznydenue 3Byka. CBONCTBA 3ByKOBBIX 1
BOJIH
107/5 Peienue 3a1ay Ha pacyeT XapaKTepUCTUK 1
MEXAHUYECKOMN BOJIHBL.
108/6 Pemenue 3amau Ha pacueT XapaKTepUCTUK 1
MEXaHUYECKOM BOJIHBI. (ITPOJAOJKEHHUE)
109/7 KonTtposnbHast paboTa 1o teme 1
«MexaHnueCKHe BOJHBIY.
110/8 CBs13b MEXK]Ty IEPEMEHHBIM AJIEKTPUUECKUM 1
U TIEpEMEHHBIM MAarHUTHBIM IOJISIMH.
111/9 CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH. 1
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112/10 Pemenue 3anau no teme «llepenaya u 1
TpaHChOpMaIHs DJISKTPOIHEPTUNY.

113/11 Pewenne 3anay no reme «llepenaya n 1

114/12 TpaHchOpMaIHS ITEKTPOIHEPTUIY. 1
(Ipo0IKEeHHE)

OIITUKA 1 KBAHTOBAS ®U3UKA (51 gac)
115/1 | I'eomerpuueckass | CBETOBBIC JIyud. 3aKOH MPSIMOJIMHEHHOTO 1
OTITHKA pacIpoCTpaHEHHS CBETA.

116/2 | (15 gacoB) OTtpaxenue ceta. [1nockoe 3epkano. 1

117/3 Cdepuueckoe 3epkano. opmyia 1
c(hepHIecKoro 3epKaia.

119/4 [TocTpoeHune n300pakeHnil B chpepruuecKkoM 1
3epkaie. Pemenue 3amau

119/5 [TpenomiieHne cBera.

120/6 ITosiHOE OTpakeHHE. 1

121/7 [IpoxoxaeHue cBeta yepes 1
MJIOCKOMApaJIeIbHYIO TJIACTUHKY U
TPEYTOJIBHYIO MPU3MY.

122/8 OTtpaxarenbHble Tpu3Mbl. Penienue 3amau 1

123/9 JInH3EL 1

124/10 [TocTpoenue n300pa>keHuil B TOHKOMH 1
auH3e. YBenuueHue JuH3bl. Penienue 3anau

125/11 Onrtuyeckre npruoopsl. 1

126/12 Pemenue 3amau no reMe «OnTudecKue 1
npuOOpH.

127/13 Pemtenue 3amaud mo reme «OnTudyeckue 1
puOOpb. (MPOAOIKEHUE)

128/14 KonTposbHas paboTa 1mo Teme 1

129/15 «"eomeTpHUecKas ONITHKA. 1

130/1 | CBeroBble BoyHBI | Pa3BuTHE B3IIIAI0B HA IPUPOIY CBETA. 1

(9 yacoB) CKOpOCTh CBeETA.

131/2 Jlucnepcus cera. 1

132/3 WNuTtepdepenmus cera. Permenue 3amad 1

133/4 [Tpob6nema korepeHTHOCTH. bunpuzma 1
O®penensa. UaTepdepeHus B TOHKUX
TUICHKAX

134/5 Koubiia Hetotona. I[Tpumenenue 1
uHTepdepennmn. Pemenue 3amau

135/6 Jludpaxius cera. 1

136/7 JludpakimonHas penierka. Penenue 3agau 1

137/8 [Tossipu3alius cBeTa. 1

138/9 KontposnbHas padora o reme «CBETOBbIE 1
BOJTHBIY.

139/1 | OcHOBbI  TeopuH | 3aKOHBI IIEKTPOIMHAMUKH U TIPUHIIMIT 1

13




OTHOCUTCIIBbHOCTH.

OTHOCHUTCIIbHOCTH.

140/2 | (4 gaca) [TocTynaTel TEOPUU OTHOCUTENBHOCTH. 1
ITpeobpazoBanus Jlopenia. Penenue 3agau
141/3 PensituBucTCcKasi AMHAMUKA. 1
142/4 DHeprus B peJIITUBUCTCKON MEXaHUKE. 1
Pemenne 3agau
143/1 | CBeroBbie 3apoKIeHHE KBAHTOBOM TEOPHUH. 1
KBaHTBI. ®dotorpdext. 3akonbl hoTodPdeKTa.
(7 gacoB) Teopus dhoTodrddexra.

144/2 ITpumenenue hororddexra. Pemenue 1

3aja4

145/3 ®otonbl. Idhdexktr Komnrona. 1

146/4 JlaBnenue cBera. XUMHYECKOE ICHCTBHE 1

CBETA.
14715 O06o06maronuit ypok 1mo Teme 1
«KopnycKysipHO-BOJTHOBOM TyaJIU3M.

148/6 KonTponbHas pabota mo teme «CBETOBbIE 1

149/7 kBaHTBL. CTOy. 1

150/1 | AtomHas pusmuka | JlokazaTenbCcTBa CIIOKHOU CTPYKTYPHI 1

(16 gacoB) atoMoB. Mopens ToMcona OmbITHI
Pezepdopna. [lnanerapuas mojaens
aToma.
151 [IpoMexxyTouHast aTTecTalus 1
152 1
153/2 [Toctynarer bopa. OnbiT ®panka u 1
['epua.
154/3 Tpynnoctu Teopun bopa. KBantoBas 1
MexaHuKa. Pemenue 3anay
155/4 CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE. 1
Pemenue 3amau

156/5 KontponbHas paborta o teme «CTpoeHue 1

aToMay.

15716 MeTtonbl HaOIIOIEHUS U PETUCTPaLlun 1

AIIEMEHTAPHBIX YACTHII.

158/7 PannoaxktuBHOCTE. M30TOMEL. 1

159/8 OTtkpsiTHE HeWTpoHa. CTpoeHne aTOMHOTO 1

snpa.

161/9 SInepHbIe CUIIBI. 1
162/10 DHeprusi CBsA3U aTOMHBIX SIJIEP. 1
163/11 SnepHbIe peaKIu.. 1
164/12 Jlenenue simep ypaHa 1
165/13 LlenHble siAepHbIe peakuuu. S aepHbii 1

peaxTop.
166/14 Tepmosinepusie peakuuu. Mcnonp3oBanue 1
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SIIEPHOM YHEPTUHU.

167/15 [ToBTOpPUTENBEHO-00001IAIOIINN YPOK 110
TeMe «KATOMHOE SJIPOY.

168/16 KonTponbhas pabota no teme « ATOMHOE
SATIPOY.

169/1 | DnemeHTapHBIC Tpu sTana B pa3BUTHN PUBUKU

170/2

gacTulpl (2 yaca)

QJICMCHTAPHBIX YdCTHUITL

CKOJBKO CYIIECTBYET AJIEMEHTAPHBIX
qacTHuL?
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