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[TOACHUTEJIbHAA 3AIIMCKA

Pabouas mporpamma mo ¢usmuke maas 11-ro kiacca cocrtaBieHa Ha OCHOBE (helepanbHOro
KOMIIOHEHTa TOCYAAapCTBEHHOI0 CTaHAapTa cpeaHero (mojgHoro) obmero oOpa3oBaHUsS U
YTBEP)KICHHOH MuHHCTepcTBOM 00Opa3oBanuss P® aBTopckoil mporpammbsl mo ¢GU3UKE Ui
obmeoOpazoBatenbHbIX  yupexkaeHuin [.S.MsakumeBa. CoaepkaHue Kypca BKJIOYaeT 5
1ab0paTopHBIX paboT, 7 KOHTPOJIBHBIX PabOT, TECThI, CAMOCTOSTEILHBIC PA0OTHI U PACCUUTAHO
Ha 68 yacoB. Pabouas mporpamma mocrpoeHa TakuMm o0Opa3oM, YTO B Hayaje KaXIOoro ypoka
yKa3aH ero THII, TIepeuncieHbl (OpMUpyEeMble HAa YPOKE 3HAHUS M YMEHUS, a TaK)Ke MPUBEICH
CIUCOK JEMOHCTpaluid U Heo0XoauMoro o0opynoBaHUS (KOHKPETHOIO WIIM BHPTYaJbHOTO).
OHa KOHKpETH3HPYET COJCpXKaHWE MPEIMETHBIX TEM, IpeljiaraeT pacrpeneieHue y4eOHBIX
4acoB IO paszfelaM Kypca, MOCIEI0BaTENIbHOCTh H3YYEHHUS TEM M Pa3/ieJiOB C Yy4eTOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€HM, JIOTMKM Y4YeOHOIo mpolecca, BO3PAaCTHBIX
ocobeHHOcTel  yuammxcsa. Peanuzanusa mnporpammbl  oOecrieuMBaeTcsi  HOPMATHUBHBIMU
JIOKyMEHTaMHU:

— ®OenepanbHBIM KOMIIOHEHTOM T'OCYIapCTBEHHOIO CTaHaapTa obmero oopazosanus (I[Ipukas
MO P® ot 05.03.2004 Ne1089) u @enepansasiM BYII miast oOpa3oBaTenbHbIX yupexaeHuii PO
(ITpukaz MO P® ot 09.03.2004 Nel1312);

— Y4eOHHKaMH:

® Msaxuwes I'Al., Byxosyes b.b. ®uzuka-11. — M.: [Ipocsemienue, 2013.

— COOpHUKAMH TECTOBBIX M TEKCTOBBIX 33IaHUH [T KOHTPOJIS 3HAHUW ¥ YMEHUI:

e A.E.Mapon, E.A.Mapon «KoHTposbHbIe TecThI 110 dusuke» mias 10-11 kmaccos;
«IIpocsemenue» 2010r. =107 ctp.

o A.IlPeivkeBuu «COopHUK 3a1a4 o ¢pusuke» ansa 10-11kmaccos; «poda»
2013r. —192 cp.

®  Y4eOHO-TPEHUPOBOUHBIE MaTEPHAIIBI ISl IOATOTOBKH K €IUHOMY
roCyJapCTBEHHOMY 3k3aMeHy 1o ¢usuke («uaremnext-Lentp», Mocksa 2005-
2008).

o A.A. daneeBa «EI'D: pusuka. TpenupoBounsie 3ananus»; «[Ipocsemenue»
Dkemo, 2006-2008.

e [.H. Crenanona «COopHuk 3ana4 no ¢uzuke» ansa 9 — 11 xnaccos; M.:
«IIpocsemenue», 1996 r.

e H.B.Mnbuna «Temarnueckuit KoHTpousb 1o gusuke. 3adersl 10-11 knaces»
(«uTemnexr-Ilentp», Mocksa 2012).

OO0wmas xapakTepucTUKA Y4eOHOI0 nmpeamera

du3nka Kak Hayka O HauOoiyiee OOIIMX 3aKOHAX NPHUPOJbBI, BHICTYyMAas B
KauecTBe Y4eOHOTO MpeaMeTa B MIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIAJl B CHCTEMY
3HaHHUHN 00 OKpykaromeM mupe. OHa pacKpbIBaeT POJIb HAYKH B YKOHOMHUYECKOM U
KyJIbTYPHOM Pa3BUTHU OOIIECTBA, CIIOCOOCTBYET (POPMHUPOBAHUIO COBPEMEHHOTO
HAyYHOTO MHPOBO33peHwms. [ pemenus 3amady GopMUPOBAHHUS OCHOB HAYYHOTO
MHUPOBO33pPEHUS, PA3BUTHS WHTEUICKTYaJIbHBIX CIIOCOOHOCTEH U MO3HABATEIHHBIX
WHTEPECOB  IIKOJIHHUKOB B TIpOIleCCe M3YyYeHHS (DU3UKM OCHOBHOE BHHMAaHUE
CJIeIyeT YIENSITh HE TIepeiadye CyMMbI TOTOBBIX 3HAHUH, @ 3HAKOMCTBY C METOIaMH
HAYYHOTO TIO3HAHMS OKPY’KAOIIEro MHUpa, IOCTAHOBKE MPOOJeM, TPeOYIOmUX OT
YYAIIUXCsl CaMOCTOSTENILHON ACSATSIBPHOCTH 10 WX paspenieHuro. IlomuepkHeM,
YTO  O3HAKOMJICHWE  IIKOJBHMKOB C  METOJAaMH  HAYYHOTO  TIO3HAHUS
IIpearosaraeTcs MpoBOAWTh NPH M3YYCHWHM BCEX pa3lelioB Kypca (U3HWKH, a HE



TOJIBKO TIPU M3YYEHUHU CIENUATBLHOTO pazfena «Dusmka u Qpusudeckue MeTombl
U3YUYEHUS TPUPOIBD».

['ymanuTapHoe 3HadeHWe (U3MKM KaK COCTaBHOM YacTH OOMIETOo
00pa30BaHUM COCTOUT B TOM, YTO OHA BOOPYXKACT IIKOJIbHUKA HAYYHbIM MEHL000M
nO3HAHUA, TIO3BOJLIIONIMM IIOJy4aTh OOBCKTUBHBIC 3HAHUS 00 OKpYyKaroIeM
MUpE.

3HaHue (UBMYECKUX 3aKOHOB HEOOXOJUMO [UJIsi HW3YYEHUS XHMUH,
ouonoruu, ¢puzndeckoit reorpaduu, Texunonaoruu, ObXK.

Kypc ¢uszuku B mnporpamMmme OCHOBHOTO oOmmiero oOpa3oBaHUs
CTPYKTYPHUPYETCSl HA OCHOBE PACCMOTPEHHUS PA3IMUHBIX (OPM JIBUIKEHUSI MAaTEPUH
B TMOPSAIKE MX YCIOXKHEHMS: MEXaHWYECKUE SIBICHUS, TEIUJIOBbIC SIBJICHUS,
AJIEKTPOMArHUTHHIE SIBJIICHUS, KBAHTOBBIE SIBJICHHUSI.

OcobeHHocThIO peaMeTa Gpu3rKa B yaeOHOM TUTaHe 00pa3oBaTEIbHON
IITKOJTBI SIBJIICTCS U TOT (DaKT, UTO OBJIAJICHUE OCHOBHBIMH (PU3NUECKUMHI
MOHATUSMHU Y 3aKOHAMH Ha 0230BOM YPOBHE CTaJI0 HEOOXOIUMBIM MPAKTHICCKU
KaKJIOMY YE€JIOBEKY B COBPEMECHHOM KU3HHU.

Hesn usyyenus pusuku

N3yuenne ¢pu3nku B cpeHuX (IOJHBIX) 00pa3oBaTeIbHbIX
yUpe:KIeHUusiX Ha 0230BOM YPOBHe HANPABJIEHO HA IOCTUKEHUE CJIeTYHOIIHX
eJen:

o océoenue 3Hanuil o (QyHIAMEHTAIbHBIX (U3MUECKHX 3aKOHaX U
IOPUHLIMIAX, JIEKAIIMX B OCHOBE COBPEMEHHOW (U3WYECKOM KapTHUHBI MHpA;
HanOoJiee BaXKHBIX OTKPBITUAX B 00JaCTH (DM3MKH, OKA3aBIIMX OIMPEIEISIONIEe
BIIMSIHUE HA PAa3BUTHE TEXHUKUM U TEXHOJOTHH; METOAAX HAay4YHOTO MO3HAHUS
PUPO/IBI;

o ogjladenue yMeHuAmMU TPOBOIUTH HAOIIOJAEHUS, IUJIAHUPOBATh U
BBITIOTHSATH SKCIIEPUMEHTBI, BBIJIBUTATh TUIOTE3bI U CTPOUTH MOJCIH, MIPUMEHSTh
MOJIyYeHHbIE 3HAaHUA N0 (pu3uKe Mg OOBACHEHHS Pa3HOOOPa3HbIX (PUINYECKUX
SBIGHUN M CBOWCTB BEULIECTB; MPAKTUYECKOTO MCIOIb30BAHUS (PUIUUECKUX
3HAaHUU; OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(pOpMaIny;

o paszeumue TIO3HABATEIbHBIX WHTEPECOB, HWHTEIUIEKTYaJbHbIX H
TBOPYECKUX CIIOCOOHOCTEH B TIpoliecce MPUOOpPETEHHs 3HAHWW U YMEHHM 110
(bu3MKe ¢ UCTIONIB30BAHUEM PA3IMYHBIX UCTOUHUKOB MH(POPMALIMK U COBPEMEHHBIX
MH(OPMAIMOHHBIX TEXHOJIOTUH;

. éocnumanue YOESXKICHHOCTH B BO3MOXKHOCTU TO3HAaHUSA 3aKOHOB
IPUPOBL; UCTIOIB30BAHUS TOCTHKEHUHN (PM3UKU Ha O1aro pa3BUTHS YETOBEUYECKOM
IMBUJIM3ALMKM; HEOOXOAUMOCTH COTPYAHMYECTBA B TMPOLIECCE COBMECTHOTO
BBINIOJIHEHUS 3aJ1ay, YBAXUTEJIBHOTO OTHOLIEHUS K MHEHHUIO OIIMOHEHTa IpHU
Oo0CYXJIeHUH Mpo0JieM €CTECTBEHHOHAYYHOTO COJEpXaHUsl; TOTOBHOCTU K



MOpaHBHO-BTH‘{eCKOﬁ OICHKC HCIIOJIb30BAHHA HAYYHbIX I[OCTH)KGHHﬁ,
YyBCTBA OTBCTCTBCHHOCTHU 3a 3alIUTY Opr}KaIOHICﬁ CpEAabI;

o HCIO0JIb30BAHHE NPUOOPETEeHHBIX 3HAHUI M YMEHHUI IS pEelIeHUs
OPAKTUUECKUX 3a7ad IOBCEJAHEBHOM JKM3HHM, oOecreueHus 0e301acHOCTH
COOCTBEHHOW JKM3HHM, pAalMOHAIbHOIO MPUPOJOINOIb30BAHUS U OXPAHBI
OKpY>KaroIlel Cpeibl.

OcHOBHBbIE 11eJIM U3YUeHHs Kypca GU3uKH B 11 kaacce.

esn u3yyenusi Kypca — BBIpA00TKAa KOMIIETEH U
®  00Weobpasz06amenbHbIX:

— YMEHHS CaMOCTOSATEIbHO W MOTHBUPOBAHHO OPraHU30BBIBaTh CBOK I103HABATEIBHYIO
JESATENIBHOCTD (OT MOCTAHOBKHU LIE€JIH J10 MOJIYUYEHMSI U OLIEHKHU PE3yJIbTaTa);

— yYMEHHA HCHOJIb30BaThb  AJIEMEHTbl  NPUYUHHO-CIEJICTBEHHOIO M  CTPYKTYPHO-
(YHKIIMOHAJIBHOTO aHaIN3a, ONPENENATh CYLIHOCTHBIE XapaKTEPUCTUKU U3ydaeMoro oOBEKTa,
pa3BEPHYTO OOOCHOBBIBATH CYXKJICHUS, 1aBaTh OMpeeNIeHus, MPUBOIUTH JOKA3aTEIbCTBA;

— YMEHHMs HCIOJIb30BaThb MYJIbTUMEIUNWHBIE PECYpChbl U KOMIIbIOTEPHBIE TEXHOJOTUHU IS
o0paboTku, mepenaud, MaTemaruzaluu  UHQOpMAIMM,  Mpe3eHTAllMH  PEe3yJIbTaToB
M03HABATEJIbHON U MPAKTUYECKON NEATEIIbHOCTH;

— YMEHHUsI OLIEHUBATh U KOPPEKTHUPOBATh CBOE MOBEJCHUE B OKPYKAIOLIEH Cpe/ie, BBIIIOIHITh
HKOJIOTMYECKUE TPEOOBAHUSI B IPAKTUYECKON JIESTEIbHOCTH U B IOBCETHEBHOM JKU3HU.

®  npedMemHO-OpUeHMUPOBAHHBIX:

— MOHUMAaTh BO3PACTAIOIIYI0 pOJIb HAyKH, YCHJIEHHWE B3aUMOCBSI3U M B3aMMHOIO BIIMSHUS
HAayKl W TEXHUKH, NPEBPALICHUE HAYKU B HEMOCPEACTBEHHYI) IPOU3BOAUTEIBHYIO CHIY
oOuiecTBa; OCO3HaBaTh B3aUMOJICHCTBUE YEIOBEKA C OKPYXKAWOIIEH Cpeoi, BO3MOKHOCTH U
CrocoObl OXpaHbl IPUPO/IBL;

— pa3BUBaTh IO3HAaBaTeJIbHbIE MHTEPECHl U HHTEIUIEKTYyaJbHbIE CIOCOOHOCTHM B IpOIECCE
CaMOCTOSITENILHOTO TPHOOpeTeHUs] (U3MYECKUX 3HAHUH C HUCIOIB30BAaHUEM PA3TUYHBIX
HMCTOYHUKOB MH(POPMAIIH, B TOM YHCIIE KOMITBIOTEPHBIX;

— BOCIHUTHIBaTh YOEXKAEHHOCTh B TO3UTUBHON pOJMM (U3UKU B KU3HH COBPEMEHHOI'O
oOmiecTBa, MOHMMaHUE TIEPCIIEKTUB Pa3BUTHUSI DHEPTETUKH, TPAHCIIOPTA, CPEACTB CBSA3H U JP.;
OBJIaJICBaTh YMEHHUSIMH MPUMEHSTHb IMOJY4YEHHbIE 3HAHMSI A OOBSICHEHUS pPa3HOOOpa3HBIX
bu3HYECKUX SIBICHUN;

— NMPUMEHSATH MOJYYEHHbIE 3HAHUS U YMEHHs JUIsl O€30MacHOTO MCIIOJIb30BAHMS BELIECTB U
MEXaHHU3MOB B OBITY, CEIbCKOM XO3SIICTBE M MPOU3BOJICTBE, PEIICHUS MPAKTHUYECKUX 33134 B
MOBCE/IHEBHOM JKMU3HM, MPENyNpEeXICHUs SBJICHUIN, HAHOCSIIMX BpPEI 370POBBIO0 4YEJIOBEKA U
OKpYKarollen cpere.

HopMaTHBHBIMHM JOKYMEHTAMH /Il COCTABJIEHHs padoyeii mporpaMMbl SIBISIIOTCS:

. basucHplii y4eOHBIH TUIaH 001Ie00pa3oBaTeNbHBIX YyupexaeHuil Poccuiickoii
®denepanuu, yrBepxaeHHbIN npukazoM MunoOpazoanust PO Ne1312 ot 09.03.2004;

. denepanbHbIii KOMIOHEHT TOCYIapCTBEHHOTO CTaHAapTa OOIIero oOpa3oBaHMS,
yrBepxkacHHbI MO P® ot 05.03.2004 Ne1089

o [IpumepHbIe MpoOrpaMMbl, CO3JaHHbIE Ha OCHOBE (elIepaJlbHOro0 KOMIIOHEHTa

TOCYyaapCTBEHHOI'O 06p330BaTeJ'II)HOFO CTaHOapTa;



o @denepalbHbBIl MEepevYeHb YYEOHMKOB, PEKOMEHJOBAaHHBIX (JIOMYIIEHHBIX) K
UCTIOJIB30BaHUIO B 00pa3oBaTeIbHOM Ipollecce B 00pa30BaTENbHBIX  YYPESIKICHHUSX,
peam3yIonuX MporpaMMel oo1rero oopazoBanus («BectHuk oopazoBanusy Ned 2008 r.)

o TpeOoBaHusi K OCHAIICHWIO 0O0pa30BATENBHOTO TIpoOIecca B COOTBETCTBUU C
COJICpKATEIbHBIM ~ HAIOJHEHUEM YUYeOHBIX MPEeIMETOB  (elepaJbHOro KOMITOHEHTA
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHAAPTA.

IIpoBepka 3HAHUH YyYalIUXCH

OneHka OTBETOB yyaluxcs
Ouenka «5» CTaBUTbCA B TOM CJy4yae, €CJIM Y4YallluHCs IOKa3blBaeT BEPHOE MOHUMaHUE
(U3UYECKON CYIIHOCTH pacCMaTpPUBAaEMbIX SBIICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHUH, a
TaK kK€ IPaBWJIbHOE omnpezesieHne (PU3NYeCKUX BEIUYUH, UX €AUHMI] U CIIOCOOOB M3MEPEHUS:
NPaBUIBHO BBINIOJHIET YEPTEXKU, CXEMbl U TPapHUKH; CTPOUT OTBET IO COOCTBEHHOMY ILIAHY,
COMPOBOXKAAET paccka3 COOCTBEHHBIMH TNpUMEpPaMH, YMEET MPUMEHATh 3HAHHUS B HOBOM
CUTyallud TPHU BBHINOJIHEHUH NPAKTUYECKUX 3aJaHHUN; MOXKET YCTaHOBUTH CBSI3b MEXKIY
M3y4aeMbIM M paHee U3YYCHHBIM MaTepuaioM IO Kypcy (HU3MKH, a TakKe C MaTepuajioM,
YCBOEHHBIM IPH U3YYEHUH IPYTUX MPEIMETOB.
Onenka «4» CTaBUTBCS, €CIM OTBET YYEHHKA YIOBJIETBOPSET OCHOBHBIM TpeOOBAHMSIM Ha
OLIEHKY 5, HO JjaH 0e3 NCIOJIb30BaHUsI COOCTBEHHOTO IIIaHa, HOBBIX MPUMEPOB, 0€3 MPHUMEHEHHS
3HaHUW B HOBOW cHUTyaluu, 6€3 HCIIOIB30BaHUSA CBS3€H C paHee U3YYCHHBIM MaTepuajoM U
MaTepHajoM, YCBOSGHHBIM IpPH HM3YyYCHHH Jp. TPEAMETOB: €CIH YYAIIUKCS JOMYCTHII OJHY
omuOKy wiau He Ooyiee IBYX HEAOYETOB M MOXKET HMX HCIPABUTh CAMOCTOSTEIHHO WM C
HEOO0JIbIION TOMOILBIO YUUTEIS.
Onenka «3» CTaBUTHCSA, €CIM YyYallUiicd TMPaBUIBHO TMOHUMAET (U3MUYECKYIO CYIIHOCTb
paccMaTprBaeMBbIX SBJICHHHA ¥ 3aKOHOMEPHOCTEW, HO B OTBETE MMEIOTCS OT/EIbHbBIE TPOOEIHI B
YCBOGHUHU BOIPOCOB Kypca (PU3MKH, HE MPENATCTBYIOIINE AalbHEHIIIEMY YCBOCHHIO BOIIPOCOB
IPOTPAaMMHOTO MaTephalia: yMEeT MPHUMEHAThH IOJyYeHHbIE 3HAHWUS MPU PEUICHUH TPOCTHIX
3aJa4 C UCMOJIb30BAaHUEM TOTOBBIX (HOPMYII, HO 3aTPYIAHICTCS MPU PEHICHUH 33/1a4, TPEOYIOMUX
npeoOpa3oBaHus HEKOTOPBIX (HOpMyII, AOMYCTHII HE Oojee OAHOW TIpyOOd OImMMOKHM U ABYX
HeslouéToB, He Oosiee OAHON IpyOoi M oxHOM HerpyOoil ommbOku, He Gonee 2-3 HErpyObIX
OIIMOOK, OTHON HErpyOoi OIMOKY U TPEX HEJOUETOB; TOMYCTHII 4-5 HETOUETOB.
OneHka «2» CTaBUTCA, €CIM y4allMics HE OBJIQZEN OCHOBHBIMU 3HAaHMSMHU U YMEHMSIMHU B
COOTBETCTBUHM C TPeOOBAaHHMSAMHU MPOTPAMMBI M JOMYCTHJI OOJbIIE OMMOOK M HEJOUYETOB YeM
HE00XO0/IUMO JJIsl OLIEHKH 3.
Onenka «l» craBUTCA B TOM cCiy4yae, €CIM YYEHUK HE MOKET OTBETUTh HU HAa OJUH W3
MOCTaBJIEHHBIX BOIIPOCOB.

OneHka KOHTPOJIBHBIX paboT
Onenka «5» cTaBUTCA 32 pabOTY, BBINOJHEHHYIO IOJIHOCTBIO 0€3 OIMOOK M HEA0YETOB.
OrneHka «4» cTaBUTCS 32 paObOTY BBHIMOJHEHHYIO MOJHOCTHIO, HO MPU HAJUYHH B HEW He Oojee
OJIHOM rpyOO¥ U 0JTHOM Herpy0oil OIMOKHM U OJHOTO HelouéTa, He OoJiee TPEX HETOUETOB.
OneHka «3» CTaBUTCA, €CJIM YYCHUK MPABHIIBHO BBITIOJHII HE MeHee 2/3 Bced paboOThl Win
JIOIyCTUIT He OoJiee 0JJHOM Tpy0Ooi OMOKK U.JIBYX HEI0UETOB, He OoJiee 0AHO rpy0oil ommoKu
U OIHOM HerpyOoil omunOKku, He Oosiee TpeX HErpyObIX OMIMOOK, OJHOM HerpyOoW omulOKu Hu
TpEX HEIO4YETOB, IPU HAIWYUU 4 - 5 HEAOYETOB.
Onenka «2» CTaBUTCS, €CIIU YUCIIO OIMIMOOK U HEOUYETOB MPEBBICUIIO HOPMY JJISl OLEHKU 3 WIn
IPaBUJIBHO BBIOJHEHO MeHee 2/3 Bceil paboThl.
Onenka «1» craBuUTCS, €CJIM yYEHUK COBCEM HE BBITIOJIHWII HU OJTHOTO 3a/1aHus.

OreHka J1abopaTopHBIX paboT



OrneHka «5» CTaBUTCS, €CJIM y4alluiicsl BBHIOIHIET padOTy B MOJHOM OOBEME € COOJIIOICHHEM
HEOOXOMMON IOCIIEI0BATEIbHOCTH MPOBEACHHUS ONBITOB M HM3MEPEHHH; CaMOCTOSATENbHO U
palKMoOHATILHO MOHTHUPYET HE00X0anMoe 00OpyIOBaHME; BCE OMBITHI MPOBOJAUT B YCIOBUSX U
pekuMax, oOecleyMBalOIUX IOJyY€HHE MPaBWIBHBIX PE3YJIbTAaTOB U BBIBOJOB; COOJIOJAET
TpeOOBaHUS MpaBWJI OE30MACHOCTU TPyJa; B OTYETE MPABUIBHO M AKKYPaTHO BBINOJIHSET BCE
3allUCH, TAOJULbl, PUCYHKHU, YEPTEKHU, I'paMKU, BBIUMCICHUS; NIPABUIBHO BBIIOJIHIET aHAIMU3
IIOTPELIHOCTEM.

OneHka «4» cTaBUTCsl, €CIIM BBINOJIHEHbI TPEOOBAHUS K OLIEHKE «5» , HO ObUIO JIOMYILEHO J1Ba -
TpH HeJoueTa, He 0oJiee OHON HerpyOoii OIMOKK U OJTHOTO HEJ0UYETA.

Onenka «3» cCTaBUTCSH, €CIH paboTa  BBIOJIHEHA HE IOJHOCTbIO, HO 00BEM
BBIMOJIHEHHOM YacTH TaKOB, TO3BOJIIET TOJYYUTh TMPABWIbHBIE DPE3YJIbTAaThl M BBIBOJIBIL:
€CJIU B X0JI€ POBECHMS ONbITA U U3MEPEHHUH ObUIN JONYIIEHbI OIIMOKH.

Onenka «2»  craBUTCS, eciM  paboTa  BBIIOJHEHAa HE TOJHOCTBIO U 00BEM
BBIIIOJIHEHHOM YacTW paboThl HE IO3BOJIAET CAENaTh IPABUIIBHBIX BBIBOJOB: €CIU OIBITHI,
U3MEPEHUs], BBIYUCIICHUS, HAOIIOJCHUS IPOU3BOIMIINCH HETIPABHIIBHO.

Onenka «1» cTaBUTCA, €CIIU YYalUiics COBCEM HE BBINOJIHWI paldoTy.

Bo Bcex cmyyasx OILEHKa CHIDKAeTCs, €CIM YYEHHK He CcoOmonan TpeOOBaHUS TpaBUII
0€30I1aCHOCTH Ipy/a.

COJIEP)KAHUE TEM YYEBHOI'O KYPCA

DJIEKTPOJUHAMMUKA (nipoaosrkenue) (9 u)

MaruuTtHoe moJsie. B3zanMopnencrsue TOkOB. MarHutHoe nosie. MHAYKIMS MarHuTHOTO
nosist. Cuna Amnepa. Cuia JlopeHniia. MarHuTHbIE CBOMCTBA BEIIECTBA.

DJIeKTPOMAarHuTHasi MHAYKIUA. OTKpbITHE 3JIEKTPOMarHUTHON uHAyKuuu. IlpaBuio
Jlenua. OnekTpou3MepHUTeIbHbIE NPUOOPbl. MarHUTHBIM MOTOK. 3aKOH 3JEKTPOMArHUTHOM
uHAYKIMU. BuxpeBoe snextpuueckoe mnosie. CamouHaykius. WHIYKTUBHOCTb. OHeprus
MarHMTHOTO MOJsl. MarHUTHBIE CBOWCTBA BEIIECTBA. DJIEKTPOMAarHUTHOE MOJIE.

@ponmanvusle 1a60pamophvle padomaol

1. HaGmronenue neficTBUS MAarHUTHOIO IIOJISI HA TOK.
2. VI3yueHwue SIBICHUS JIEKTPOMArHUTHOW WHTYKITHH.

KOJIEBAHUSI ¥ BOJIHBI (10 1)
Mexannueckue koaedanus (1 1)

CBoOosnnble kojieOaHus. MareMaTHuecKuil MasTHUK. [apMoHHMuYeckue KojeOaHMs.
AMIUTyAa, mepuon, yactora U (aza konebaHui. BuiHykIeHHble KojeOaHus. Pe3onaHc.
ABTOKOIE0aHMS.

DiekTpuyeckue Koyiedanus (21 u)

CBobosHble KojeOaHus B KosebaTenbHOM KOHTYype. Ilepros; cBOOOTHBIX IEKTPUUECKUX
koneOaHuil. BeiHyxaeHHble KosneOaHus. IlepeMeHHBIN dNeKTpUYeCKUd TOK. AKTHBHOE
COIPOTUBIIEHHE, €MKOCTb M HMHIYKTUBHOCTb B ILIEMHU IIEPEMEHHOrO TOKa. MOIIHOCTH B LENU
[IEPEMEHHOT0 TOKa. PE30HaHC B 3JIEKTPUYECKON LIETIH.

IIpou3BoacTBo, mepeaaya u NoTpedeHne FIeKTPUUECKOM IHEPTrUn



I'enepupoBanue sueprun. Tpanchopmartop. [lepenaua amekTprudeckoit SHEPTUH.
MexaHuuyeckue BOJTHbI

[IpononeHbie U mornepeunble BOJMHBL. J[nrHa BomHBL. CKOPOCTH pAacpOCTPaHEHHS BOJIHBI.
3ByKOBbI€ BOJHBL. MHTEpdepeH s BoH.

3JI€KTpOMaI‘HI/ITHLIe BOJIHBI

N3nydeHue »IeKTpOMAarHUTHBIX BOJIH. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH. [IpuHIMM
paauocsszu. TeneBunenue. [Tpunmun [Noiirerca. {udpakmus BosH.

CgeTtoBble BOJIHBI (164)

3akoH mpenomieHus ceeta. IlonHoe BHyTpeHHee oTpaxeHue. Ilpusma. @opMyiia TOHKOR
auH3bl.  [lomydyenue wu3o0paxkeHHs ¢ moOMOIIbIO JUH3BL Ontuyeckue mnpubopel. Mx
paspemaromasi criocooHocTb. CBETORIEKTPOMAarHuTHbIE BOJIHBI. CKOPOCTh CBETa U METOBI €€
u3Mepenus. Jucnepcus ceera. Murepdepenuns cBera. KorepentHocts. udpaxius csera.
Hudpaxnuonnas pemerka. [lonepeuynocts cBeToBbIX BONH. [lonsipuszanus csera. U3nyuenue u
crekTphl. [IIkana 3j1eKTpOMarHUTHBIX BOJIH.

OCHOBBI CHEHHAHBHOﬁ TEOPUU OTHOCUTEJIBHOCTH
HOCTYJ'IEITBI TCOPHUHU  OTHOCHUTCIBbHOCTH. HpI/IHI_[I/Il'I OTHOCHUTEIBLHOCTH ODUHIITEHHA.
ITocTostHCTBO CKOpOCTH  CBCTA. HpOCI’I’lpClHCWZGO u epemia 6 CI’l@L{MClJZbHOl/Vl meopuu
omHocumenvHocmu. PenITUBUCTCKAas TUHAMHUKA. CBs3b MacCHl U OHCPTHHU.

I/I3J1y'le}me H CIIEKTPbI
KBAHTOBASI ®U3HUKA (16 1)
CgBeToBbIE€ KBAHTBI

TennoBoe nznyuenue. IlocrossHnas Ilnanka. @ortorddexr. YpaBHeHne DifHIITENHHA A
dotoaddexra. Dotonsl. OnbiThl JIeOenera u Basumnona.

AToMHas PU3UKA

Crpoenune aroma. OmnbiTel Peszepdopna. KeanroBeie moctynatel bopa. Monens aTtoma
Bogopoaa no bopy. Tpyanoctu teopum bopa. KBantoBass mexanuka. I'mmote3a ae bpoiins.
CootHomienue HeompeaeneHHoctel ['eiizenOepra. KopmyckynsipHO-BOJIHOBOM — JTyallu3M.
Hudpakius 25ekTpoHoB. JIazepsl.

®du3uka aTOMHOI0 Aapa. 3HeMeHTaprle YacTHIbI

Metoapl perucTpanuy 3JIEMEHTAPHBIX YacTUIl. PajaroakTHUBHBIE NpeBpalleHus. 3aKOH
PaIMOAaKTUBHOIO pacliajla U €ro CTaTUCTUYECKUU Xapakrep. [IpOoTOHHO-HEWTpOHHAs MOJENb
CTPOCHMsI aTOMHOTO sipa. JlepekT Macc U dHEprusi CBA3M HYKIOHOB B sijpe. Jlenenue u cuaTe3
anep. Snepnas sHepretuka. ®Dusuka sneMeHTapHbIX 4YacTUl. CTaTUCTUYECKUU XapakTep
MPOLIECCOB B MUKPOMUPE. AHTUYACTHULIBI.

TpeOoBaHusi K yPOBHIO MOATOTOBKH YYAIIHXCH.

anu;uec;z O0JIJICHBL 3HAMDb.
3J'ICKTpO,Z[I/IHaMI/IKa.



[ToHsATHS: DNEKTPOMArHUTHAS WHIYKIHSA, CAMOMHAYKIHS, WHAYKTUBHOCTb, CBOOOJIHBIE U
BBIHYXJICHHbIE  KoOJIeOaHUs, KoJeOaTeNbHbI  KOHTYp, TIEpPEeMEHHbIH TOK, pPE30HaHC,
AIIEKTPOMArHUTHAS BOJIHA, HHTep(hEpeHIus, TUPPAKLIUs U TUCTIEPCHS CBETA.

3aKOHBl W TPHUHLMIBL 3aKOH 3JEKTPOMAarHUTHOM MHAYKUWHU, mpaBwio JleHna, 3aKoHbI
OTpa’KEHHsI ¥ TIPEIOMIICHHS CBETA, CBSA3b MACCHI i SHEPTHH.

[TpakTHueckoe NpUMeHEeHue: TeHepaTop, cXxema paauoTesie(OHHOM CBSI3H, TOJHOE OTPasKEHUE.
Yuawuecs oonorcner ymems:

- W3mepsaTh cuily TOKa U HalpsHKEHHUE B LIETIAX MePEMEHHOT0 TOKA.

- Hcnonws3oBatsk Tpanchopmarop.

- N3MepsATh 1JIMHY CBETOBOM BOJIHBI.

KBanToBas ¢pusnka

[Tonusitust: potoH, hoTodPdeKT, KOPMYCKYIIPHO — BOIHOBOM Tyanu3M, siiepHas MOJENb aToMa,
sfepHasl peaKlus, SHEPrHs CBs3W, PAJUOAKTUBHBIA pacrai, IerHas Peakius, TepMOosAepHas
peaxiusi, SIeMEeHTapHbIe YaCTUIIbI.

3aKOHBI ¥ IPUHLIHUIIBEL: 3aKOHBI (oTo3(dekra, mocrynatsl bopa, 3aK0H pagoOaKTUBHOTO pacnaa.
[IpakTHyeckoe NpUMEHEHHUE: YCTPONCTBO W MPUHLMUI JACUCTBUA (DOTORIEMEHTa, MPUHLIUII
CHEKTPAIBHOTO aHAIN3a, TIPUHIIAIT PA0OTHI SACPHOTO PEaKTOpa.

Yuyamuecs: JOKHBI YMETh: pelliaTh 3aJlaud Ha IpUMeHeHue (popMyI1, CBA3BIBAIOLINX SHEPTUIO U
UMITYJIbC (POTOHA C YACTOTOW CBETOBOW BOJIHBI, BBIYHMCIATH KpacHyIO rpaHuily ¢orodddexra,
OTIPEeINATh MPOIYKTHI SIACPHOU pEaKinu.

PecypcHoe obecnieuenune

1. ®wuzuka. 3amaunuk. 10-11 xi.: [Tocobue mist obmeoOpazoBar. yupexxaeHuit / PeimkeBuy
A.Il. — 7-e u3n., crepeotun. — M.: [Ipocda, 2003. — 192 c.

2. Owuszuka: yueb. musa 11 ki obmeoOpazoBar. yupexxaenuit / 'Sl Mskumes, b.b.
byxosues, H.H. Corckuii.— M.: [Ipocsemenue, 2010. — 366 c.

3. IIporpammsl amst o6meo0pa3oBaTenbHbIX yupexxaeHuid. duznka. Acrponomus. 7 — 11 ki
/ coct. B.A. Koposus, B.A. Opnos. — M.: [Ipoda, 2010.

4. Tlporpammsl o6meo0pa3oBaTenbHbIX yupexxaeHuid. duznka. 10-11 kmacesl. — M.
[Tpocsemienue, 2009.



KaJjiengapHo TeMaTnuyecKoe IJIAHUPOBAHME

11 kaacc (68 yacos, 2 yaca B He/1eJ10)

Ne Ha3Banue Tembl; | K-Bo | Tun ypoka DJIeMeHTBI codepKaAHus TpeGoBaHusA K YPOBHIO MOJATOTOBKH Bun Jara

n/m | pasgesa 4aco KOHTPOJIsA
Tema ypoka B Ilnan dakrt

| OcHOBBI 9
JIEKTPOAMHAMUKH

1/1 | B3aumopeiicTeue 1 OO0psicHeHne | B3zanmMopeiicTBre TOKOB. OOBSACHATE OMBIT OJpcrena. Brrauciats | @poHTAIBHBIN
TOKOB. MAarHUTHOE HOBOTO BekTtop MarHWTHOM HMHIOYKUWH, | HHIYKIHIO MarHUTHOTO HOJIsL | OMpoC
nosie. MarauTHas MaTepuana JIMHUHM MarHUTHOM MHIYKIUU MPSIMOJIMHEWHOTO ITPOBOHUKA C TOKOM
WHIYKIHSL.

2/2 | Bakon Amrepa. 1 O0bscaenne | Cuna Amrepa Haxogute  umcmoBoe  3Ha4YeHWE W | YCTHBIA OIPOC
[IpumeHeHue 3akoHa HOBOT'O [Ipumenenune 3akoHa AMIiepa. HampaBjieHue cwibl Awmmepa. meTs
Awmriepa. MaTepuana MIPEJICTABIEHUU O JIEHCTBHUM MarHUTHOTO

TI0JIs1 HA IPOBOHUK C TOKOM.

3/3 | [JeiicTBHE MarHUTHOTO 1 komOuHnpoB | Cuna Jlopenna Haxogute  uucnoBoe  3HaueHHWE U | MHIUBUAYaJbH
TOJISI HAa JBHXKYILIUKCS AHHBII l'unoresza Amnepa HarpaBjeHue cuibl JlopeHua BIi1 o1poc
3apsa. Cuna Jlopenua. MarsuTHble CBOICTBA BELIECTBA

4/4 | SIBnenue 1 OObscHenue | SIBmeHHMe  3MEKTPOMArHUTHOW | 3HAaTh TIOHATHE «MAarHUTHBIA TOTOK». | YIUIOTHEHHBIH
3JIEKTPOMArHUTHON HOBOTO WHAYKOUA. MarHuTHBIA OTOK | BEIYMCHSATH MarHUTHBINA TOTOK orpoc
WHAYKLWH. MaTepuana Hampasnenune wunnyknuonHoro | [lornmars CyTh SIBIIEHUS
MarguTHbIN IIOTOK. toka. [IpaBuno Jlenua. JJICKTPOMAarHUTHAsT ~ MHIAYKOUS, 3HATh
[IpaBuio Jlenna. npaBwio JleHua, OpUMEHATb €ro Mpu

peLIeHNH 3a/1a4.

5/5 | JI.P. Nel «3yueHue 1 ¢dopmupoBaH | fBneHne  snexTpoMmarauTHOH | [ToHumarh CyTh ABIIEHUS | YCTHBIA OIpPOC
SBJICHUS ue WHAYKIAW. MarHUTHBIA IOTOK | 2JIEKTPOMAarHUTHas ~ MHAYKLWSA,  3HATh
3IEKTPOMArHUTHON npakTudecku | HampaBneHwe WHAYKIWOHHOTO | mpaBwio JleHma, mTpUMEHSATh €ro mpu
MHIYKIIIW X yMmeHuil u | Toka. IIpaBuiio JleHua. pEeLIEeHUH 3a1ay.

HaBBIKOB

6/6 | OJC unmykuunm. 1 O0mwscuenne | DJ1C, HHOYKTUBHOCTD IloHMMaTe CyTh SIBIE€HUS CAMOMHAYKLUHU. | YIUIOTHEHHBIH

CaMOUHITYKITHS. HOBOI'O 0Ipoc




Ne Ha3panmne Tembl; | K-Bo | Tum ypoka DJIeMeHTBI COiepKAHUA TpeOoBaHMA K YPOBHIO NOATOTOBKH Bun Jara

n/n | pasgeia yaco KOHTPOJIsI
Tema ypoka B Ilnan dakrt
WHIyKTUBHOCTB. MaTepuana

7/7 | DHeprus MarHUTHOTO 1 KOMOWHHPOB | SHEPrHsl MAarHUTHOTO  TOJIA, | BBIYHCIATE SHEPTHIO MATHUTHOTO TOJISL. TECT
TOJIS TOKA. AHHBIN 3NIEKTPOMarHUTHOE TI0JIe
DIIeKTPOMarHUTHOE
noJe.

8/8 | Ilomroroeka k 1 (¢opMHpOBaH | MarHWTHas WHAYKOHS, CWJIA | 3HAHWE OCHOBHBIX TMOHATHH W (opMyn, | ZOMAmIHsIS K.p.
KOHTPOJILHOH padoTe ue Jloperma, 3akon  Awmrmepa, | yMEHHE TPUMEHSTH WX TPU PEIIeHUH

IpaKkTU4ecKu | mpasuio JleHna 3amay
X YMEHUU "
HaBBIKOB

9/9 | KourposbHas pabora 1 KOHTPOJIb W | MAarHWTHAsT WHIYKIMS, CWJIA | 3HAHWE OCHOBHBIX TOHATHH W (GOpPMYJ, | KOHTPOJIhHAS
Nel «OcHoBBI yaer 3HaHWi | Jlopenma, 3akoH  Awmmepa, | yMeHHE TPUMEHITh WX TPU pEIICHWH | paboTa
ANEKTPOAMHAMHKH) npasuiio Jlenna 3aga4

1 Kousiebanusi u BOJIHBI 21

10/1 | Mexanuueckue 1 oOpsicHenne | MexaHW4eckue KojeOaHus: | 3HATH TIOHSITHE CBOOOIHBIX 1 | (pOHTANBHBIHI
KoJe0aHmsl. HOBOTO CcBOOOTHEIC KoJieOaHus. | BEIHYKICHHBIX KOJIEOaHWW. YCIOBHSI WX | OMpPOC
MareMaTnyecKkuu Marepuaia MareMaTHyeCcKui MasiTHHK. BO3HUKHOBEHU.

MasITHUK.

11/2 | l'apmMoHHYeCKHE 1 OO0mpsacuenne | 'apmoHnveckue KoneOaHus. | 3HaTh XapakTepUCTUKU KonebartenbHoro | MuanBuayansb
KoJIeOaHusl. HOBOTO AMIIUTYA, TIEPUOA, YacTOTa U | ABHKCHHS. HBIH OTpOC
[IpeBpaiienue Marepuaia (haza konebaHmit
SHEPTUH MpH
rapMOHUYECKUX
KoJIeOaHUsIX

12/3 | JL.P. Ne2 1 (hopMHUPOBaH | MaTEMAaTHYECKUI MasSTHUK 3HaTh XapaKTePUCTHKH KOJEOATEIBHOIO | JIabopaTopHas
«Onpenenenue ue JBWDKEHUSI, YMETb OIpeNeNsTh yCKOpeHue | paboTa
YCKOPEHUS NPAaKTUIECKU CBOOOHOTO MAaZCHUS
CBOOOJTHOTO MaJICHUS X YMEHUU H
Py TIOMOLIH HaBBIKOB
MasITHUKa

13/4 | BeiHyXICHHBIC 1 Oo0wsicaenne | CBOOOJHBIE W BBIHYXKJCHHBIE | 3HATH/TIOHUMATh CMBICTT pE30HaHCa YIUIOTHEHHBII
kosiebanus. Pezonanc HOBOTO kojeOanus. Pesonanc 0onpoc, TECT

MarepHaia

14/5 | CBoboxHbIC 1 OOspsicHeHne | DieKTpUiecKue konebanus: | UmeTh mpencraBieHMe O MeXaHW3ME | YCTHBIM OIpoc

3JIEKTPOMarHUTHBIE HOBOTO CBOOOIHBIE Koaebanus B | CBOOOIHBIX KoJa€e0aHuii. IToHuMAaTh | ¥ HTHOUBUI




Ne Ha3panmne Tembl; | K-Bo | Tum ypoka DJIeMeHTBI COiepKAHUA TpeOoBaHMA K YPOBHIO NOATOTOBKH Bun Jara

n/n | pasgeia yaco KOHTPOJIsI
Tema ypoka B Ilnan dakrt
KoyieOaHus Marepuaia KoJeOaTenbHOM KOHTYPE. MPUPOAY IEKTPOMArHUTHBIX KOJeOaHui | mHChbM. paboTta

15/6 | JI.P. Ne3 1 dbopMHpOBaH | MEeHCTBHE MArHWTHOTO IO HAa | MIOHUMATh JACWCTBHE MAarHUTHOTO IOJIA Ha | JtabopaTtopHas
«Habmronenune ue MIPOBOJHUK C TOKOM IIPOBOJHUK C TOKOM pabota
JEHCTBUSI MATHUTHOTO MPaKTUIECKU
TIOJIS1 HA TOK» X yMEHuil u

HaBBIKOB

16/7 | KoneGarenbHblii 1 O0wscuenne | Ilepuon CcBOOOJHBIX | 3HATD ypaBHEHHUE FapMOHMYECKUX | YINIOTHEHHBIN
koHTyp. [IpeBpamenue HOBOTO ANEKTPUYECCKUX KoJIeOaHuil. | SNMEKTPOMarHUTHBIX KoJieOaHwi OTIPOC,TECT
SHEPTUH MpH MarepHaia BrinyxaeHnsle KoneOaHus.
3JIEKTPOMArHUTHBIX
KoJIeOaHUsX.

17/8 | IlepeMeHHBIH TOK. 1 OO0wscuenne | [lepemMeHHBIN  AmekTpudeckuil | 3HaTh TOHSATHE «IEPEMEHHBI TOK». | HMHIUBUIYaJIbH
AKTHBHOE HOBOT'O TOK. AKTUBHOE COIPOTHBIIEHHUE, | 3HATH MOHATHE «aKTHBHOTO | BIH OIpOC
COIIPOTHBIICHNE. Marepuaia €MKOCTh W HMHIYKTUBHOCTb B | CONPOTHUBJICHUS». BBIUUCIATH €EMKOCTHOE
Konnencarop u LEeNH MEPEMEHHOTO TOKA. COIIPOTHBIICHHUE. BbruucnsaTob
KaTyllIKa B LEeNH WHIYKTUBHOE COIIPOTHUBJICHUE.

MEPEMEHHOTO TOKA.
18/9 | Pesonanc. 1 obbsicuenne | Pezomanc B anekTpuueckoil | IMeTh mpeacTaBieHHEe O PE30HAHCE B | YCTHBIA OMPOC
ABTOKONEOAHNUS. HOBOTO LETH. KosiebarenbHOM KoHType. llpencraBnsiTh, | 1 MHAWBUA
Marepuaia Kakyl0o pojb UrpaeT KoyeOaTenbHbIN
KOHTYp B paJlioIIpueMe.
Nmets MpeaCcTaBIeHUE 00
ABTOKOJICOATEIIbHBIX CUCTEMAX.

19/10 | T'enepupoBanue 1 komMOuHHnpoB | [IpomsBoacTBO, Tepenaya U | 3HaTh  NPUHIMIIMAILHOE  YCTPOWCTBO | ()POHTAIBHBIN
JJIEKTPUUECKOU AHHBII noTpedJieHue  AIIEKTPUYECKO# | reHepaTopa. ITonumats IIPUHLIMII | OIIPOC,
SHEPIUu. SHEPIHUU. I'enepupoBanue | neiictBus Tpancopmaropa. pemeHue
Tpancdopmarop. sHepruu. Tpanchopmarop. 3aja4

20/11 | Ilepenaua 1 komOunupoB | Ilepenaua anekTpuueckol | [loHumare OpUHLMIOBI  TEpefadyd M | YCTHBIM
3IIEKTPOIHEPTHH. AHHBIH SHEPTUH, MCIIOJIb30BaHKE | MPOM3BOJCTBA AJIEKTPUUYECKON SHEpruu. | GpoHT. ompoc
Ucnonb3oBaHue 3JIEKTPOIHEPTUU 3HaTh obmactu HCTOJIb30BAHUS | U UHJUBU]L
AJNIEKTPOIHEPTUHU AIIEKTPUIECKOI SHEPTUU MUCHM. OTBET

21/12 | IloaroToBKa K 1 (hopMHpOBaH | 3JIEKTPOMArHUTHBIE KoJeOaHMs, | 3HAHME OCHOBHBIX MOHATHH W (OpMyJ, | ZOMAIIHSIS K.p.




Ne Ha3panmne Tembl; | K-Bo | Tum ypoka DJIeMeHTBI COiepKAHUA TpeOoBaHMA K YPOBHIO NOATOTOBKH Bun Jara

n/n | pasgeia yaco KOHTPOJIsI
Tema ypoka B Ilnan dakrt
KOHTPOJIBHOM paboTe ue MepeMEHHBIH TOK, | YMEHHE MPHUMEHITh WX TPU PEUICHUU

NPaKTUIECKU | KoJieOaTeIbHbIH KOHTYp, | 3a1a4
X YMEHHUH U | pE30HAHC
HaBBIKOB

22/13 | KouTponbHas paboTa 1 KOHTPOJIb W | 3JCKTPOMAarHUTHbIE KoJeOaHWs, | 3HAHWE OCHOBHBIX MOHATHH W (opMys, | KOHTPOIbHAS

No2 «Konebanmsy» Y4eT 3HaHUM | NepeMEHHbBIN TOK, | YMEHHE TPUMEHSATh WX MpPH pelieHud | padora
KonebaTenbHbIN KOHTYp, | 3a1a4
pE30HaHC

23/14 | BoJHOBBIC SIBICHHSI. 1 OOBsICHEHHE | BOJHBI, HEPrHsl BOJHBI BUIBI | 3HATH TOHUMAaTh CMBICT (PU3NYECKUX | (POHTAIBHBIN
Pacnpoctpanenue HOBOTO BOJIH MOHATHH MEXaHMYECKas BOJIHA, IEPHOX | OIPOC
MEXaHUYECKHX BOJIH. MarepHaia BOJIHBI

24/15 | JInavHAa BOJIHEL 1 KOMOWHUPOB | JJIMHA, CKOPOCTh BOJIHBI, | 3HATh CMBICH TOHSATHI IJIMHA, CKOPOCTH | YCTHBIM
CKOpPOCTh BOJIHBI. AHHBIN ypaBHEHHUE OeryIei BOJHBI BOJIHBI omnpoc,

peleHue
3a1aq

25/16 | BomHsl B cpene. 1 KOMOWHHPOB | 3BYKOBBIC BONHBI B Pa3lIUYHBIX | 3HATh TOHUMATh CMBICT (PH3MUECKUX | YCTHBIH OMpOC
3BYKOBBIC BOJIHBI. AHHBII Ccpenax, CKOPOCTh 3BYKOBOM | MOHSATUH 3BYKOBas BOJIHA, IPUHIIUI

BOJIHBI pacrpocTpaHeHus] BOJH

26/17 | DnexTpoMarHUTHbBIC 1 OObsicHEHHE | AIEKTPOMAarHUTHAs BonHa, | [loHnMaTh mporiecchl B ombiTax ['epua. | GppoHTaIBHBIHM
BOJIHBL. BostHOBBIE HOBOTO IUIOTHOCTb IIOTOKA [IpenacraBnaTe  mpouecc  MOJYyYEHHs | OMPOC
CBOICTBa CBETA. MarepHaia 3JIEKTPOMAarHUTHBIX BOJH. IIpencraBisTe

nujeu Teopun Makcsesua.

27/18 | N30o06pereHue paaro 1 OOBsicHEeHHE | pajno, NMPUHIMIBI PAaIUOCBs3H, | HaspiBaTh anana3oHbl AMUMH BOMH Ui | MHIuBUmyanb
A.C.IlonoBbIM. HOBOTO MOJIYJISILNS, AETEKTUPOBAHNE KaXIO0ro yvacTtka. PasnmuuaTe BHIBI | HBIH onpoc
[MpuHIHIEL Marepuaia panroCBs3H. YcBouTh TIPUHIIMIIBI
PaJIMOCBSI3H. panuoriepeaad v paJauonpreMa.

28/19 | Papguonokarus. 1 OObsicHeHWe | pamuoloKalws, TeneBujeHue, | [loHMMaTh MPUHIKUITEI PAAHOIOKAIINH. (hpOHTAITBHBII
[onsTHE O HOBOTO BUICOCUTHAJIBI [Tonumarp TPUHIIMIIBI pabotsl | ompoc
TEJIEBUICHUH. Marepuaia TeJeBUICHUS. 3HATh Mephbl 0€30MacHOCTH

npu paboTe CO CPEeICTBAMHU CBSI3H.

29/20 | IMoaroToBka K 1 (¢hopMHpOBaH | BOJHBI, BHIBl BOJH, JHEPIHs, | 3HAHWE OCHOBHBIX MOHATHH W (OpMy, | ZOMAIIHSIS K.p.

KOHTPOJIBHOM padoTe ue panuo YMEHHE HPUMEHATh HMX MPH PELICHUH
NPaKTUIECKU 3a1aq

X YMEHUil H




Ne Ha3panmne Tembl; | K-Bo | Tum ypoka DJIeMeHTBI COiepKAHUA TpeOoBaHMA K YPOBHIO NOATOTOBKH Bun Jara

n/n | pasgeia yaco KOHTPOJIsI
Tema ypoka B Ilnan dakrt

HaBBIKOB

30/21 | KouTponbHas paboTa 1 KOHTPOJIb W | BOJHBI, BHIbl BOJH, JHEPIHA, | 3HAHUE OCHOBHBIX MOHATHH W (OpMyJ, | KOHTPOIbHASL

Ne3 «BomHbI» yueT 3HaHUHM | pajguo YMEHHE NPUMEHATh HMX MpH pelieHuH | paboTa
3a1aq
i Onrunka 16

31/1 | Ckopocthb cBeTa. 1 OObscHEeHHE | CKOpPOCTh  CBeTa, MPHUHNHWI | 3HATH MOHATHE Jy4da. [IpeacTaBnsaTe cBeT | ppOHTAIHHBIN
[Mpunnun Iolirenca. HOBOTO Ioiirenca, 3aK0H OTpaKEHHS KaKk TMOTOK YacTHIl W KakK BOJIHY. | OMpPOC
3aKk0H OTpaKeHHSI MarepHuaia OOBACHATH rporecc OTPaKCHUS.

CBETA. ®opmynupoBaTe npuHuun ['roiirenca u
ero yrouneHneM @penenem. OOBSACHSITH
MOJTHOE BHYTPEHHEE OTPaKEHHE.

32/2 | 3aKkoH mperoMIIeHHS 1 OObscHEeHHE | 3aKOH npenomieHust, | OOBSACHAT,  TIPOIlECC  TPENIOMIICHUs. | PpOHTAIHHBIN
ceera. [TonHoe HOBOT'O [0Ka3aTelNb npenomieHus, | [lonumarts (buznyeckuit CMBICII | OIPOC, TECT
OTpaKeHHE. Marepuaa MOJTHOE OTPaKEHHE MOKa3aTens MPeJIOMIICHHS CBETA.

33/3 | JTaboparopHas pabota 1 (hopMUpOBaH | 3aKOH npenomiieHus, | OnpeaeNsaTh moka3aTelb MPEIOMIICHHUS. JaboparopHas
Ne4 «3mepenue ue [I0Ka3aTelNb NPEIOMIICHHUS, pabota
MoKa3arest MPaKTUYECKH | TMOJIHOE OTPaKCHHUE
MPETOMIICHHSI CTEKIIa» X YMEGHUU H

HaBbBIKOB

34/4 | JIunza. [ToctpoeHue 1 OObsSICHEHHE | TOHKas JIMH3a, BHIBl JIMH3, | Pacmo3HaBaTh pacceuBaromye U | YIUIOTHEHHBIN

n300paXeHUH B JIMH3E. HOBOTO (hoKycHOE paccTosiHUE coOuparomme JIUH3BI. Haxonuts | ompoc
Marepuaia (OKycHOE pacCTOsSHHE M ONTHYECKYIO
CHUTY JIMH3BI.

35/5 | ®opmysa TOHKOMH 1 KOMOMHHMPOB | yBelaWueHHe JMH3bL, ¢opmyna | CTpouTs H300pakeHHs B JHMH3aX 3HATh | (POHTAIBHBIN
JIMH3bI. YBEIUYEHUE AHHBIN TOHKOW JIMH3BI dbopMysy TOHKOW JHMH3BL [IpuMeHsATH €€ | ompoc
JIMH3BL JUISL peIICHUs 3a1a4.

36/6 | JI.P. Ne5 1 ¢opmupoBaH | ontuueckas cuna,  (OKYCHOE nmaboparopHas
«OnpeneneHue ue paccTosiHue, YBeINIYeHHE pabora
(OKYCHOTO paccosHUs MPaKTHYECKU
Y ONTUYECKOHN CHIIBI X yMEHUH u
JIMH3BD) HaBBIKOB

37/7 | Oucnepcus cBeTta. 1 OoOBsSICHEHHE | JUCTEepCHS, CIOXKEHHWE BOJH, | 3HATh IPUMEHEHUs HHTEPEPECHIINH. WHAWBHTyaTbH
Wnrepdepenius HOBOTO uHTEepepeHnus, KorepeHTHble | OOBSCHSITH POSBICHHUS JUCTICPCHH. Bl OITPOC
CBETA. Marepuaia BOJIHBI OOBACHATD LBET TEN C TOYKH 3PEHHUS

Hpiorona. Omnpepenste pazninyme B




Ne Ha3panmne Tembl; | K-Bo | Tum ypoka DJIeMeHTBI COiepKAHUA TpeOoBaHMA K YPOBHIO NOATOTOBKH Bun Jara
n/n | pasgeia yaco KOHTPOJIsI
Tema ypoka B Ilnan dakrt
CKOPOCTSIX CBETa.

38/8 Hdudpaxmus cera. 1 KOoMOWHHNPOB | nudpakuusi,  omblit  HOHra, | [IpencTaBnsaTs siBiIeHUE TUPPAKIHH. YCTHBIN ompoc
Jdudpaknronnas AHHBIN Teopus Openens, | [IpencraBiars YCTPOMCTBO 5
pereTka Iu(pakMOHHAs PEIIeTKa IIPUMECHEHUE Iu(paKMOHHOM

pemerku. Mcrnonas3oBarhb
TUPPaKITUOHHYIO pemeTKy IS
W3MEPEHHsI JJIMHBI BOJIHBL.

39/9 [Tonepeunocts 1 OOBSICHEHHE | OIBIT c TypMaJuHOM, | FIMeTp mpexncTaBieHHE O IONEPEYHOCTH | YCTHBIH OMpOC
CBETOBBIX BOJIH. HOBOT'O [IOTIEPEYHOCTh CBETOBBIX BOJH, | CBETOBBIX BOJH U MOJSPU3ALIUN CBETA
Ionsipusanys cera. MaTepuania TIOJIIPOUIBI

40/10 | Tpusmn 1 OOBsICHEHHE | TIPUHIIUTI OTHOCHUTEJIBHOCTH, | 3HATHL/IOHUMATH MTOCTYJIATHI CTO. | uHOUBUIYATEH
OTHOCHUTEJIbHOCTH. HOBOT'O MOCTYJIaThl DHIUTEHHA 3HaTH/TIOHUMATD CMBICI | BIF OIpOC
Iloctynatel Teopuu MaTepuana OTHOCUTENIbHOCTH BPEMEHHU. 3HaTh
OTHOCUTEIBHOCTH. rpaHULbl MPUMEHUMOCTH KIIACCUYECKOM

MEXaHHUKH.

41/11 | 3aBHCHUMOCTbH MacChI 1 OOBsICHEHHE | SHEprHsl TOKOS, 3aBUCHMOCThH | 3HATH/TIOHUMATH CMBICT | MHIUBUAyaJIbH
OT CKOPOCTH. HOBOT'O Macchbl OT CKOPOCTH, MPHHIUI | PETSATHBUCTCKUX (GOPMYNI Macchl H | BIH ompoc,
PenstuBucrckas MarepHaia COOTBETCTBHUSA SHEPTUU TECcT
JMHAMUKA.

42/12 | Bumpl uzinyueHuil. 1 OoOBsICHEHHE | BHIBI W3JIYYCHHs, WCTOYHUKHM | Pa3nmuuaTh BUBI H3MyYCHUH U CTIEKTPOB. | ()POHTAIBHBIN
HcTtounuku cera HOBOT'O cBeTa u

MarepHaia WHIMBUIYaJIbH
bl OIIPOC

43/13 | Crektpsl. Bupr 1 KOMOWHHPOB | CIIEKTPBI, cnekTpaibHble | OnUchIBaTh OCHOBHBIE CBOMCTBA, METOJBI | MHANBUIYaIbH
CIIEKTPOB. AHHBIHI anrneparsl, BUJIBI CIIEKTPOB NOJY4YEHUsl, PerucTpauuu H 00JacTb | b ompoc,
CrieKkTpanbHbIA aHAIN3 NPUMEHEHUS BCEX AMANa30HOB IJIMH BOJIH | TECT

[lorumate pe3ynbTaThl HCCIEAOBaHUI
Pa3INYHBIX BUJIOB H3ITYy4YE€HUH

44/14 | NndpaxpacHoe u 1 oObsicuenne | MudpaxpacHoe u | OnuceIBaTh OCHOBHBIE CBOWCTBA, METOMBI | (PPOHTAIBHBIN
yIbTpaduOIETOBOE HOBOT'O yIbTpaHOIeTOBOE H3IYUYCHHUS. | OJMYUYEHHUsS, PErucTpauuu | 00JacTb | Ompoc
m3nyyenns. [kana MaTepurana [kana 3NEKTPOMArHUTHBIX | MPUMEHEHHSI BCEX AMANa30HOB JTHH BOJH
3IIEKTPOMArHUTHBIX W3TY4YEeHUH. [lonumate pe3yabTaThl HCCICAOBAHMUN
W3IY4YEHHH. Pa3NUYHbIX BUJIOB U3ITY4YEeHUH

45/15 | TloaroroBka K 1 dopMmupoBaH | UHTEphEpEHINs,  JTUCIIEPCHUsi, | 3HAHHE OCHOBHBIX IMOHATHH W (HOpMyJ, | JOMAIIHSA K.p.
KOHTPOJIBHOM padoTe. ne Judpakms, W3JTyYeHUs], | yMEHHE TPUMEHATh HMX TPH PEleHHU




Ne Ha3panmne Tembl; | K-Bo | Tum ypoka DJIeMeHTBI COiepKAHUA TpeOoBaHMA K YPOBHIO NOATOTOBKH Bun Jara

n/n | pasgeia yaco KOHTPOJIsI
Tema ypoka B Ilnan dakrt

NPaKTUYECKU | CIIEKTPEI 3aga4y
X YMEHUH U
HaBBIKOB
46/16 | KonurponbHas pabora 1 KOHTpOJIb W | uHTepdepeHnrs,  AUCIEpCHs], | 3HaHUE OCHOBHBIX MOHATHH W (OpMyJ, | KOHTPOJIHHAS
Ned «Ontukar yueT 3HaHu# | Audpakuus, W3JIyYeHUs, | yMEHHE NPUMEHATh MX TpH pelieHud | paboTa
CIEKTPBI 3ana4
IV | KBanToBasi pusuka 19

47/1 | T'umoresa Ilnanka o 1 OOBSCHEHHE | MOCTOSHHAS [Inanka, | [IpeacTaBnsaTh HIEI0 [Tmanka 0 | ¢GpOHTATLHBIIA
KBaHTAaX. HOBOTO dhotoaddexr, TEOpHUsI | MPEPBIBUCTOM XapaKTepe HCIyCKaHUS U | OMpOC,
doroaddexr. Teopust MaTepuana tdhotorddekra MOTJIOMICHNS CBETa.. YMEThb BBIYHCIATH | HHIUBUJ
dororddexra. SHepruro kBaHTa 1o ¢opmyrne [lmanka. | muceM. pabora

OOBSCHITB CyTh siBIIeHHs (hoTod(deKTa.

48/2 | ®orousl. ['unoresa ne 1 KOMOWHHPOB | (OTOHBI, runioTe3a ae bpoins [lonumate cmbicn BoJHBI e bpoiins. | HHIUBUAYaIbH
Bpoiins o BOTHOBBIX AHHBII YMeTh BBIUMCIATH YAaCTOTy, Maccy U | blii ompoc
CBOWCTBAaX YacCTHIL uMIysbsc GoToHa

49/3 | dasienue cBera 1 KOMOMHHPOB | JaBJICHUE CBETA Pemarp 3a1aun Ha BeIUMCICHUE AaBiieHus | MHauBuyab

AHHBIN CBETa HBIH OIIPOC

50/4 | Crpoenue aToma. 1 oObsicHeHWe | Mozmenb  [OMCOHa,  OMBITHI | 3HATH CTPOCHHE aToMa o Pesepdopmy. (hpOHTATBHBIHI

OnbiTel Pesepdopaa. HOBOTO Pesepdopna, TUIaHeTapHas orpoc, TeCT
Marepuaia MOJIEJIb aTOMa

51/5 | Hoctynatsl Bopa. 1 oObsicHeHne | moctynaTsl bopa, Mmonens atoma | [lonnmate cMbicn  moctynaroB  bopa. | UnnuBunyans
Mogens aToma 1o HOBOTO BOZIOpOJA, [IpuMeHATh WX TpH PpelIeHuH 3a4ad. | HbIH ompoc
Bopy.TpynHocTn Marepuaia IIpumensTe BTOpOM nocrynar bopa s
Teopun bopa. BBIYUCIICHUS JUTAHBI BOJTHBI
KBaHTOBas MeXxaHUKa. MOTJIOIIEHHOT0 KBAaHTa cBeTa. BrIumcisTh

JUIMHY BOJIHBI M3JIy4YE€HHOTO (OTOHA NpH
nepexoje aroma ¢ Ooyiee  BBICOKOTO
SHEPreTHYECKOro ypoBHA Ha  OoJjee
HU3KHH.
52/6 | Jla3epsl. 1 OOBsICHEHHE | MHAYIMpPOBaHHOE  H3IydeHwe, | [I[puBoAUTh,  HpUMEpbl  TPUMEHEHHs | (POHTAIBHBIN
HOBOTO JIa3ephbl, THITBI J1a3€POB JIa3epoB. orpoc
Marepuaia

53/7 | TloaroroBka Kk 1 dopmupoBan | poroaddekr, mocrynarel bopa, | 3HaHME OCHOBHBIX MOHSATHH W (OPMYI, | JOMAIIHSA K.D.

KOHTPOJIBHOM padoTe. ue Jazepsl YMEHUE TPUMEHSATh WX MPH PpElIeHUH




Ne Ha3panmne Tembl; | K-Bo | Tum ypoka DJIeMeHTBI COiepKAHUA TpeOoBaHMA K YPOBHIO NOATOTOBKH Bun Jara

n/n | pasgeia yaco KOHTPOJIsI
Tema ypoka B Ilnan dakrt

MPaKTUIECKU 3aga4
X YMEHUH U
HaBBIKOB

54/8 | KonrponbHas pabota 1 KOHTposb 1 | (hoToaddekt, moctymnarel bopa, | 3HaHHE OCHOBHBIX TOHATHH W (GOPMYJN, | KOHTPOJIHHAS
Ne5 «KBanTOBas yUeT 3HaHUH | J1azepbl YMEHHE NPUMEHATh MX MpH pelieHuH | paboTta
bu3mKa» 3amaq

55/9 | Metonapl HAOIIOAEHYS 1 oOpsicHenne | cuetunk  l'eiirepa,  kamepa | [IpenctaBmare meTtombl HaOMIOACHHWS U | YCTHBIH OMIPOC
U perucTpanuu HOBOTO Busbcona, My3bIPKOBAsl | PErUCTPALUK DIEMEHTAPHBIX YaCTHII.
2JIEMEHTAPHBIX YACTHIL MaTepuana Kamepa

56/10 | OtkpbiTHE 1 0oOBsICHEHHE | PallMOAKTHBHOCTh, BHIBI paj. | 3HATH BUIBI U3ITYICHUN. YCTHBIH OMpOC
PanuoaKTUBHOCTH. HOBOTO W3ITY4EHUs
Anbda, Oeta- u Marepuaia
raMMa-u3JIy4eHHsl.

57/11 | PamnoakTuBHbBIC 1 OoOBsICHEHHE | palMOAaKTHBHEBIE TmpeBpamieHnus, | OOBIACHATH (hmznueckuit CMBICH | HHIUBUIYaIIbH
npeBpalieHus. 3aKoH HOBOTO MPaBWIO CMEIICHUs, NEpHOJ | BENWYMHBl — [EPHOA  IoJIypacmaza. | bl ompoc
paznoaKTUBHOIO Marepuaia noJypacrasa [lpuMmeHsTh  3aKOH  PaAMOAKTHBHOTO
pacmaza. pacriaga npu pacuere qucia

HEPACMaBIINXCS sAep B JIIOOOH MOMEHT
BpPEMEHH.

58/12 | M3otonbl. OTKpbITHE 1 OOBSCHEHHE | M30TOIIBI, OTKPHITHE HEUTPOHA [MpuBomUTH TpUMEpPBI  3JIEMEHTAPHBIX | PPOHTAIHLHBIN

HEUTpOHAa. HOBOTO YaCTHIL orpoc, TeCT
MaTepHuaia

59/13 | CtpoeHre aTOMHOTO 1 oOBsICHEHHE | SiZlepHBbIe CHIIBI, CTPOCHHUE A/pa, | Pemare 3a7aun Ha pacueT SHEPTHH CBS3HM | YCTHBIH OMpOC
anpa. SlnepHbie CHIIBL. HOBOTO SHEPTHUS CBSI3U saaep. 3HaTh HYKJIOHHYIO MOJIETb S/pa.
OHeprus cBsA3n MarepHaia
ATOMHBIX S7IEp.

60/14 | SlnepHbie peakiuu. 1 OOBsICHEHHE | sJepHBIE peakuny, | IIpeacraBiare mpouecc IeN€HUs sIpa. | YCTHBIM OIpoc
Henenue sinep ypana. HOBOTO SHEPTeTHUECKUHA BbIXO[, | [IpuBomuTh TpuUMEpHl  HPAKTHYECKOIO

MarepHaia JieJicHHEe ypaHa WCTIOJIb30BaHMs  JICJIEHUsI M aTOMHBIX
sanep.

61/15 | LlenHble sipepHbIC 1 KOMOWMHHMPOB | LIETIHBIE peakuuu, Koddduuuent | 3HaTb 9KOJIOTHYECKHE npoOJIeMbl, | YCTHBIM OIpoC
peakuuu. AnepHsliit AHHBIN Pa3MHOKEHUs HEUTPOHOB, | CBA3aHHBIE €  PabdOTOM  ATOMHBIX
peaxTop. SJIEPHBINA peaKkTop ANEKTPOCTAaHIUI




Ne Ha3panmne Tembl; | K-Bo | Tum ypoka DJIeMeHTBI COiepKAHUA TpeOoBaHMA K YPOBHIO NOATOTOBKH Bun Jara
n/n | pasgeia yaco KOHTPOJIsI
Tema ypoka B Ilnan dakrt
62/16 | TepmosinepHbie 1 00BsICHEHHE | TepMOsIEPHBIC peakiuy, | [IpencraBnare mporecc CUHTE3A Aapa. (dpoHTaNbHBIH
peakuuu. [IpumeHenne HOBOTO MpUMEHEHHUE SIepHON SHEprud | 3HaTh OCHOBHBIE MEphl 0€30MacHOCTH B | OMpOC,
AEPHON 3HEPIHH. Marepuaia OCBOCHMU SIIEPHOM PHEPTETUKH. WUHIUBU
MUCHM. paboTa
63/17 | DnemeHTapHbIC 1 0oOBsICHEHHE | 3JEMEHTapHBIC yactuupl, | [IpencraBnsiTs npuMeHeHue | ppoHTaIbHBIH
YaCTHULIBI. HOBOTO KBapKH, [IO3UTPOH, | PaiUOAaKTUBHBIX H30TOIOB. orpoc
Marepuaia AQHTUYACTHULIBI 3HaThb O BJIMSHUM Ha  OpPraHu3M
pannoaKTUBHBIX U3ITYUYEHHH.
64/18 | IloaroToBka K 1 tdopmupoBan | Anbda, Oerta- ©  ramma- | 3HAaHHE OCHOBHBIX TMOHATHH W (QOpMyJ, | ZOMAIIHSIS K.p.
KOHTPOJIBHOM padoTe. ue W3Iy4YeHUs,, PAAMOAKTHBHOCTh, | yMEHHE MNPHUMEHATh HMX IPHU PEIICHUU
NPAaKTUUECKU | SIIEPHBIE PEAKIIH 3agay
X YMEHUU "
HaBBIKOB
65/19 | KoutposbHas paboTa 1 KOHTpob u | Anbpa, OeTa- ¥  ramma- | 3HaHHE OCHOBHBIX TOHATHH HW (OPMYIN, | KOHTPOIHHAS
Ne6 «SnepHas yUeT 3HaHUH | U3NyUeHHs, PaJUOaKTUBHOCTH, | YMCHHE MPHUMEHITh WX TpU pelieHuH | paborta
buznkay sIIEPHBIC PEaKIiH 3a1a4
Vv IloBTOpEHHNE 3




