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HOACHUTEJIBHASA 3AIINCKA
Craryc 1oKyMeHTa
Pabouas nporpamma no ¢usuke coctaBieHa Ha ocHOBe DeepalbHOrO KOMIIOHEHTA
roCyJapCTBEHHOTO CTaHJapTa CpeAaHero ooOmero o0pa3oBaHUs, MPUMEPHOU
IpOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUs MO (PU3UKE U aBTOPCKOM MPOrpamMMbI

CocraButens  pabouedt  mporpammbl  ABaeeBa M.B., yuuTens  mepBoi
KBaNM(UKAMOHHON KaTeropuu. OCHOBOH A pa3pabOTKH MPOrPaMMBbI MOCTYKHIIa
«IIpumepnas mnporpamma no ¢usuke» wusgarenscrsa Jpoda, Mocksa 2007r u
«Paboune mporpammbl 1o ¢usuke» wuzmarenbcTBa [o0yc, Mocksa 2009r mon
penakuueit H.C.IlypeimeBoii (6a30BbIi ypOBEHB)

Pabouass  mporpaMma  KOHKpPETH3UpYET  COAEp’KaHWe  CTaHjaapra,  JaeT
pacnpezneneHue y4dyeOHBIX YacoB IO pas3zlenaM Kypca U IOCJIeI0BaTeIbHOCTb
W3Y4YECHHS TEM U PA3ACIIOB C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH,
JIOTUKU y4eOHOTO IpoLecca, BO3pacTHbIX 0coOeHHOCTENW oOyuaromuxcsa. B paboueit
IporpaMMe ONpEeIesieH IepeyeHb JEMOHCTpaluid, JabOopaTOpPHBIX  OIBITOB,
IIPAKTUYECKHUX 3aHATHI U PACUETHBIX 3a/1ad.

JanHast paboudas mporpaMMa OpPHUEHTUpOBaHa Ha Yydamuxcs 11 kiaccoB
peanu3yeTcsi Ha OCHOBE CIEAYIOIIUX JTOKYMEHTOB:

1. OOs13aTenbHBIE  MHUHUMYM — COAEpP’KaHUS  OCHOBHBIX  00pa30BaTENIbHBIX
porpamm.

2. CranaapT 0CHOBHOTO 00111er0 00pa3oBaHus 1Mo (HU3UKE.

3. 3akoH Poccuiickoit @eneparu «O6 0Opa3oBaHUN.

4, KonBenius o nmpaBax peOeHKa.

5. VY4eOHbIi m1aH

6. @denepanbHBIi  KOMIIOHEHT  TOCYIapCTBEHHOTO  CTaHJaapra  OOIIero
obpazoBanus, yrepxkaeHHbI MO P® ot 05.03.2004 Ne1089

7. [IpumepHbIe TIpOTrpamMMBbl, CO3/IaHHBIE Ha OCHOBE (pelepajIbHOTO KOMITIOHEHTA
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTA;

8. denepanbHBIl TIEpeYeHb YYEOHWKOB, PEKOMEHJIOBAHHBIX (IOMYIIEHHBIX) K

MCIIOJIb30BAHUIO B 00pa30BaTEILHOM MPOIIECCe B 00Pa30BaTEbHBIX YUPEIKICHUSX,
peanu3yronmx mporpaMMbel oOmiero obpaszoBanus («BecTHuk oOpaszoBanmsy Nod
2008 1)

9. TpebGoBaHusT K OCHaIEHUIO OOpa30BaTEILHOTO MpOoIlecca B COOTBETCTBUM C
CoZiepKaTeIbHBIM HAIOJHEHUEM YYEeOHBIX MPEAMETOB (eaepaJbHOTO KOMITOHEHTA
rOCyIapCTBEHHOTO 00Pa30BaTEIHHOTO CTAHIAPTA.

Pabouast mporpamMma BBITIOJHSET ABE OCHOBHBIC (PYHKIIHM.
HNudopmarmmonHo-MeTomuyeckas  (QPyHKIUS ~ TO3BOJIIET  BCEM  y4aCTHUKAM
0o0pa3oBaTebHOTO TMpOIEcca MOMYYUTh MPEACTABICHHE O IMENAX, COJEp KaHHH,
oOmiet crparernn OOydYeHUs, BOCIUTAHUS W PA3BUTH OOYYAIOIIMXCS CPEICTBAMU
JAHHOTO Y4eOHOTO MpeIMeTa.

Opranu3anmoHHO-TIAHUPYIOmas (QyHKIHS MPEAYyCMaTPUBAET BBIICICHUE JTAloOB
oOyueHus, CTPYKTypUpOBaHHWE y4eOHOro  marepuana, ONpeAeIeHHE  ero
KOJIMYECTBCHHBIX M KAYECTBEHHBIX XAPAKTEPUCTHK HA Ka)XJAOM W3 JTaloB, B TOM




yuciae A COAEPIKATEIbHOIO  HAMOJHEHUST  IPOMEXKYTOUHOW  aTTeCTaluu
00y4Jaronuxcs.

PabGouass mnporpamMmma COIEWCTBYET COXPAaHEHHUIO €IMHOTO 00pa3oBaTeIbLHOTO
OPOCTPAHCTBA W TMPENOCTaBIseT IIMPOKHE BO3MOXKHOCTU JJIA  peaju3aluu
Pa3IMYHBIX TIOJXO/IOB K MOCTPOCHUIO Kypca (PU3UKU B OCHOBHOM IIKOJIE.

CrpykTypa 10KyMeHTa

PabGouass mporpamma BKJIIOYAET pa3zielibl: TMOSCHUTEIBHYIO 3alUCKy; OCHOBHOE
COJEp)KAaHME C pacHpeleleHueM Y4YeOHBIX 4YacoB IO  paslenaMm  Kypcea,
MOCJICIOBATEIPHOCTh HW3YYCHHUS TEM | Pa3feiioB; Yy4eOHO-TEeMAaTWYECKHM IUIaH;
TpeOOBaHMS K YPOBHIO ITOJATOTOBKHM OOYy4YaroIIMXCS; JHTEepaTypa M CpeAcTBa
oOy4eHHs; KaJleHAapHO-TeMaTHUeCKOE IITaHUPOBAHUE.

Henn

N3yuenne ¢uzuku B 11 kimacce Ha 0a30BOM ypOBHE HAamNpaBICHO HA JOCTHKEHHE
CJIeAYIOIIUX LeJIen:

o OCBOCHHME 3HAHMM O METOJAaX HAYYHOrO TMO3HAHUS MPUPOIBI
COBpPEMEHHOM (U3MYECKOM KapTUHE MHpa: CBOMCTBAaX BelIecTBA U  TMOJI,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, TUHAMUYECKUX U CTATUCTUUYECKUX
3aKOHaX IPUPO/IBI, AJIEMEHTAPHBIX  YacTHIlaX u dbyHIaMEHTAIBHBIX
B3aMMOJICCTBUSX, CTPOECHUHM W SBOTIOUMHA BcCeleHHOM; 3HAKOMCTBO C OCHOBaMU
dbyHAaMEHTAIBHBIX (U3UYECKUX TEOPUM: KIIACCHUYECKOM MEXaHWKH, MOJICKYISIPHO-
KUHETUYECKOU TEOPUH, TEPMOJUHAMUKH, KIIACCUYECKOM AIIEKTPOAUHAMUKY;

o OBJIAJIeCHHME YMEHHUSIMU TPOBOAUTHL HAOMIOACHUS, IUIAHUPOBATH W
BBITIOJIHATh JKCIIEPUMEHTBI, 00pabaThiBaTh pe3yJabTaTbl W3MEPEHUM, BbBIJIBUTATH
TUIIOTE3bl U CTPOUTH MOJIEINIH, YCTAHABINBATh TPAHUIIBI UX TPUMEHUMOCTH;

o NpuMeHeHUe 3HAHUI 110 (Pu3uKe sl 0OBSICHEHUS SIBICHUN MPUPOIBI,
CBOMCTB BENIECTBA, MPUHIMIOB pabOThl TEXHUYECKUX YCTPOMCTB, pEUICHUS
(dbu3nyeckux 3a7ad, CaMOCTOSITEIbHOTO NPUOOPETeHHS M OILEHKU JIOCTOBEPHOCTH
HOBOM uHH(popMannu (U3UYECKOTO COACPIKaHUS, HCIOJIB30BAHUSI COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUHN JJI1 TIOMCKA, MEPepadOTKU U MPEIbIBICHUS YICOHOM
Y HAyYHO-TIONYJISIpPHON MH(OpMaLK Mo (HU3MKe;

o pa3BuUTHEe TO3HABATEJbHBIX HHTEPECOB, HHTEJIEKTYAJbHbIX M
TBOPYECKMX CHOCOOHOCTell B Tporecce pemeHus (QU3NYecKux 3amad |
CaMOCTOSTEIILHOTO PUOOPETCHUSI HOBBIX 3HAHUM, BBITIOTHEHUS DKCIIEPUMEHTATBLHBIX
WCCJICIOBAaHUM, TTOJITOTOBKHU JIOKJIA/I0B, pedeparoB U APYTUX TBOPUYECKHUX PadOT;

o BOCIIMTAHME [lyXa COTPYJHUYECTBA B IMPOIECCE COBMECTHOIO
BBITIOJTHEHUS  3aJla4y, yBAXUTEJILHOTO OTHOIIEHHWS K MHEHHUIO OIMOHEHTA,
000CHOBAaHHOCTH BBICKA3bIBAEMOM TIO3UIIMH, TOTOBHOCTH K MOPaJIbHO-ITHYECKOMN
OIICHKE MCIIOJIb30BaHUSI HAYYHBIX JOCTHIXKEHUM, YBAXKEHHS K TBOpPLIAM HAyKH U
TEXHUKH, OOECIEUMBAIOIIUM BEIYIIYIO POJib (DU3UKK B CO3AaHUU COBPEMEHHOIO
MHpa TEXHUKH;

o HCMOJb30BAHUE TPUOOPETEHHBIX 3HAHUM M YMEHHWIl [JI1 PEIICHUS
MPAKTUYECKUX, KU3HEHHBIX 3a/1a4, PAllMOHAIIBHOTO MPUPOIONOIB30BAHUS U 3aIUTHI
OKpYKaloIeh cpenpl, oOecredeHnsi 0e30MaCHOCTH KU3HENEITEILHOCTH YeTIOBEKa U
oO1iecTBa.



3agaun

1. ®opMupoBaHHe 3HaHUN 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX (DU3UKH.

2. Bocnuranue o6mieuenoBeueckoi KyabTyphl.

3. OO0yuenue HaOIIONEHNIO, MPUMEHEHHIO TIOJYUYEHHBIX 3HAHUHN Ha MPAKTHUKE.
OcHOBHBIE METO/IbI, UCTIOIB3YyEMbIE B PA3JTUYHBIX COUCTAHUSX:

1. OOBIACHUTENILHO-UITIOCTPATUBHBIN, COYETAIOLTUN CJIOBECHBIE METO/IbI

(paccka3, oObsicHeHHe, paboTa ¢ JUTEpPaTypHbBIMA HCTOYHHMKAMH) C WILTIOCTpalden
Pa3JIMYHBIX MO COJIEPKAHUIO HCTOYHUKOB (CIPABOUYHHMKH, CXEMBI, JHAarpaMMBl,
HaTypaJibHbI€ OOBEKTHI, JIp.).

2. YacTUYHO-TIONCKOBBIN, OCHOBAHHBI Ha WCIIOJB30BAaHUU 3HAHWK O (u3mke,
KU3HEHHOTO M T[I03HABaTEIBHOTO OMbITa ydamuxcsi. KOHKpPETHBIM MpOSBICHUEM
ATOTO METOoja SBJsieTCsl Oecena, KOTopas B 3aBUCHUMOCTH OT AUAAKTUYECKUX IIeseit
ypOKa MOXKET ObITh TPOBEPOUHOM, IBPUCTUUECKON, TOBTOPUTEIILHO — 0000IIAIOIICH.

3. UccnenoBarenbCKuii METOJ KaK OJUH U3 BEAYIIUX CIIOCOOOB OpraHuU3alluu
MOMCKOBOM JIEATETLHOCTH 00yUaroImuxcsi B yueOHOM paboTe, MPUBUTHUSL UM YMEHUN U
HABBIKOB CaMOCTOSITEIbHOM paboThl. MccienoBaTenbCKuii METOJ HCIONb3YeTCs B
OCHOBHOM Ha J1abOpaTopHBIX pad0TaxX U MPH BHIMOTHEHUU IKCIIEPUMEHTA.

4, MeTon 6;104HOM 1MOaYM HOBOTO MaTepuala.

OcHoBHbIE (P OPMBI M BUIBI OPTaHU3ANNH Y4e0OHOI0 mpoiecca

OcHoBHOI (QopMoOil opraHu3al y4eOHOTro Mpollecca SBISETCS KIIAaCCHO-YpOUHAs
cucteMa. B KauecTBe JOMOJHUTENBHBIX (OPM OpraHu3aluu 00pa30BaTEIBHOTO
mpolecca B IIKOJIE UCIHOJB3YeTCSd CUCTEMa KOHCYJAbTAIMOHHOW MOIIEPIKKH,
WHJUBUAYAJIbHBIX 3aHSATUN, CAaMOCTOSITENIbHAsL paboTa ydaluxcs ¢ UCIOJIb30BAHUEM
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TeXHOJoru. OpraHuzanus COMPOBONKICHUS
y4aliuxcsi HarpapjieHa Ha:

1. CO3/1aHHE€ ONTUMAJILHBIX YCIIOBUN OOYUECHMUS;

2. UCKITIOYEHHUE TICUXOTPAaBMUPYIOIINX (PAKTOPOB;

3. COXpaHEHUE MCUXO0COMATUYECKOTO COCTOSIHUSI 3I0POBbs yUaINXCS;

4.  pa3BUTHE TIOJOXKHUTEIbHOW MOTHBAIlMM K OCBOCHHIO THUMHAa3U4YeCKOU
IPOrpaMMBbl;

5. pa3BUTHE MHIUBUAYATbHOCTU U OAPEHHOCTU KaXKA0Tr0O peOeHKa.

Tunsl poka

1. HW3y4CHHs HOBOI'O MaTepHraia,

2. COBEPILIECHCTBOBAHUS 3HAHU;

3. 0000IIEeHUS U CUCTEMATHU3aIINY;

4. KOMOMHHPOBaHHBIE;

5. KOHTpOJIS 3HAHWI, yMEHUN U HABBIKOB.
®opmMbl OpraHuzanuu padboTbl y4aluxcs:
1. NuauBunyanpHasi.

2. KonnexruBHas:

2.1. ¢pouTanbHasd;

2.2. mapHas;

2.3. rpymnmnosas.

OcobeHHoCTH OpraHu3anuu yuyeoHoro npouecca. Ucnosab3yemble TEXHOIOTHH
Opranuzanus y4eOHO-BOCHMTATENILHOTO IpolLecca JODKHA  COOTBETCTBOBATb



MPUHIIUIIAM pa3BUBaloNIero o0yueHus (HapacTaHue CaMOCTOSTENbHOCTH, TOUCKOBOM
NEATENBHOCTH 00y4aroIINXCsl. BeinmonHeHne  3amaHui, BEAYLIUX oT
BOCIIDOM3BOJAILEH  JEATEIBHOCTH K  TBOPYECKOM, a Takxke, JIMYHOCTHO-
OpPUEHTUPOBAHHOMY U JU(PPEpEeHIUPOBAHHOMY MOAXO/IAM.

B  ydeOGHO-BOCIIUTATENILHOM  TPOLIECCE  HCIOJIB3YIOTCS  COBPEMEHHBIE
oOpaszoBarenbHble TexHodorun (MKT, nuuHOCTHO-OpMEHTHpOBaHHAs, TECTOBAs,
OJo4Has).

DopMbl Y4EOHbIX 3AHATHH

1. Jnanoru u 6ecenpr;
2. [IpakTukymBbI (perieHue 3aaad, BEIMOTHEHUE (PPOHTAIBHOTO IKCIIEPUMEHTA);
3. Jlaboparopubie paboTHI;

4, Jlekuuu
Buabl 1eiTeJIbHOCTH yYalMXCH:
- BU/IbI 1€ATE€JIbHOCTH CO CJIOBECHOM (3HAKOBOM) OCHOBOM:
. Cnrymianuie 0ObSICHEHUM YUUTEs.
. CiiymiaHue 1 aHanu3 BbICTYIUIEHUN CBOMX TOBAapHUIIEH.
. CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
. PabGota ¢ HayyHO-TIOMY/ISIpPHOM TUTEPATypPOH.
. Hartucanue pedepatoB u 10K1a/10B.
. BeiBo/1 1 TOKa3aTenbcTBO POpMyII.
. PellieHre TEKCTOBBIX KOJTMYECTBEHHBIX U KAYECTBEHHBIX 3a71au.
. BeimonHeHue 3a1anuii o pa3rpaHUYEHUIO MOHSATU.
- BU/IbI IEATEJILHOCTH HA OCHOBE BOCTIPUATHSI 3JIEMEHTOB /1eiCTBUTEILHOCTH:
1. HaGnroneHue 3a IeMOHCTPALIUSIMUA YIUTEIS.
2. [IpocMoTp yueOHBIX (PUITBMOB.
3. AHanmu3 rpaduKoB, TAOIHII, CXEM.
4. OObsicHeHrEe HAOIIOIACMBIX SIBICHUH.
5. Uzyuyenue ycrpoiicTBa mpruOOPOB 1O MOJIEIISIM U YepTEkKaM.
6. AHanmu3 MPOOIEMHBIX CUTYaIIUM.
- BU/IBI JI€ATEJIbHOCTH € MPAKTH4Y€CKO (ONBITHOH) OCHOBOM:
. Pabota co cxemamu.
. PellieHne sKCriepuMEeHTaIbHBIX 3a/a4.
. PabGota ¢ pazmaTouHpIM MaTepHaioMm.
. I3MepeHue Benn4uH.
. [TocraHoBKa (POHTAIBHBIX OTIBITOB.
. Beimonnenue ppoHTaIBHBIX JA00PaTOPHBIX PaOdOT.
. PazpaboTka HOBBIX BapUAHTOB OIIBITA.
. [TocTpoeHue rumnore3sl HAa OCHOBE aHAJIM3a UMEIOIINXCS IAHHbBIX.
. [IpoBeneHne dKCriepuMeEHTA.
O0mas xapakrepucTuka yueOHOro npeamera
du3nka Kak Hayka O HamOoisiee OOIMX 3aKOHAX MPUPOJBI, BBHICTYIAs B Ka4eCTBE
y4eOHOTO TpeaMeTa B IIMKOJIe, BHOCUT BKJIAJl B CHCTEMY 3HAaHUU 00 OKpY>KaIOIIEeM
mupe. OHa pacKpbiBaeT pojb HAyKH B HKOHOMHYECKOM M KYJIBTYPHOM Pa3BUTUHU
oOmiecTBa, cHocoOCTByeT (OPMHPOBAHUIO COBPEMEHHOTO MHUPOBO33peHus. Jlis
pemeHus 3amad  (GOPMHPOBAHUS OCHOB HAyYHOTO MHPOBO33PEHUS, Pa3BUTHS
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MHTEJJIEKTYaIbHBIX CHOCOOHOCTEH M TO3HABAaTENIbHBIX HMHTEPECOB IIKOJIBHUKOB B
npolecce u3ydyeHus (PU3MKM OCHOBHOE BHHMAaHHUE CIEAYeT YICIATh HE Tepenade
CYMMBbl TOTOBBIX 3HaHHUM, a 3HAKOMCTBY C METOJAMH HAy4YHOTO MO3HAHUSA
OKpY)KalolIero Mupa, IIOCTaHOBKE MpoOieM, TpeOyromux OT  ydaluuxcs
CaMOCTOSTENIbHON JIEATETbHOCTH M0 UX pa3peieHnto. O3HaKOMIIEHUE MIKOJILHUKOB C
METOJJaM{ HAy4YHOTO TO3HAHUS MPEANoiaraeTcsa MPOBOAUTh MPU H3YYEHHH BCEX
paznenoB Kypca (GU3UKHY, a HE TOIBKO MPU U3yUYEHUHU CIICUAIIbHOTO pa3jiena.
['ymanuTapHoe 3HavyeHHWe (U3UKM KaK OCHOBHOM dYacTu o0mero oOpa3oBaHUS
COCTOMT B TOM, YTO OHa BOOPY)KAa€T IIKOJbHHKA HAy4YHBIM METOJOM TIO3HAHMS,
MO3BOJISIONIMM TONTYy4aTh OOBEKTHUBHBIE 3HAHMS 00 OKpYXKalolleM Mupe. 3HaHHE
bu3NUeCKUX 3aKOHOB HEOOXOMUMO JJIsi M3YUYCHHsS] XUMHH, OUONOTHH, (PU3UUECKON
reorpadumn, Texnonoruu, ObX.

Me:xnpeaMeTHbIe H BHYTPUIIPEeIMETHBIE CBSII3H

Peanuzanus nporpammsel 1o (U3MKe Ha CTYNEHH OCHOBHOTO 0OIIEro o0pa3oBaHUs
MpEnoiaraeT MUPOKOE HCIOIb30BAHUE MEKIIPEAMETHBIX U BHYTPHUIPEIMETHBIX
cBsized. lcnonb3oBaHME NOTEHIMANa MEXIPEAMETHBIX CBSI3ed KypcoB (U3HKH,
reorpaguu U OMOJIOTHUU PACHIMPSIET 3HAHUS YYaIUXCS O CTPOCHUM W OpraHu3alliu
OKPY’KaIOILIEro HacC MHpa, MO3BOJISIET C HAYYHOM TOUKHU 3pEHUSI OOBACHATH SIBICHUS
npupoabl. HTerpatuBHOE B3aMMOJICHCTBHME KypcOB (HU3MKM M MaTeMaTHKU
3HAYUTEIHHO MOBBIIIAET BO3MOXKHOCTH YUAIIUXCs IO IPUMEHEHUIO (POPMYII, YMEHUIO
3alMChIBATh YCJOBHE 3aJaud M HAXOIUTh HMCKOMYI0 BennuuHy. DopmmpoBanme
CHUCTEMbl MHTETPATUBHBIX CBsA3eH (DU3MKK M MpeAMETOB 00pa3oBaTEIbHON 00IAaCTH
«Duonorus» 3HAYUTEIHHO TOBBIIIAET KOMMYHUKATHBHBIA TOTEHIMAI TpoIecca
oOy4eHHs, TIO3BOJISIET ydalIuMcs Ha OoJiee BBICOKOM YPOBHE OCBOWTH
CTHJINCTUYECKUE U 00Pa3HO-BBIPA3UTEIbHBIE OCOOCHHOCTH POJHOTO M MHOCTPAHHBIX
A3bIKOB. MCTIONIb30BaHME MEXKMOPEAMETHBIX CBA3€M C HCTOPUEN MO3BOJSET
MO3HAKOMHUTh Yy4allluXCsl C pa3BUTHE B3MIAA0B Ha Hayky; W30 — ymeHue
CXEMaTU4eCKU U300pakaTh OOBEKTHI.

MecTo npeaMeTa B y4eOHOM ILIaHe.

Jliist 06s13aTeNnbHOTO M3ydeHus yueOHoro npenmera «Pusnka» B 11 knacce yuyeOHbIN
IUTaH OTBOAMT 68 4acoB, U3 pacyera 2 yueOHbIX 4aca B HEAECIIIO.

OO0meyueOHbIE YMEHNSI, HABBIKHM U CIIOCOOBI 1eSITEJIbHOCTH

PaGouas mporpamma mpemycMarpuBaeT  (GOpPMHpPOBAHHWE Yy  OOYYaIOIIUXCS
oO1Iey4yeOHbIX YMEHHII M HaBBIKOB, YHUBEPCAJBHBIX CIIOCOOOB JIEATENLHOCTH U
KITFOUEBBIX KOMITETCHITUH.

B sTOM HanpaBieHU# MpUOPUTETaMH JUIsl Y9eOHOTO mpenmMeTa «Dusnkay sSBISIOTCS:
ITo3HaBarenbHas ACATEIbHOCTD:

1. UCTIOB30BAHUE [IJIS1 TO3HAHHS OKPYKAIOIIEr0 MHUpPAa Pa3IUYHBIX METOMOB:
HaOIoIeHNE, H3MEPEHHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE;

2. MPOBEICHUE  TPAKTHYECKUX W JTADOpaTOPHBIX  pabOT,  HECIOKHBIX
HKCIEPUMEHTOB U OMHCAHHUE UX PE3yJIbTaTOB;

3.  HCMONB30BaHUE /IS PEIICHUS MMO3HABATEIBHBIX 33/1a4 Pa3IUYHBIX HCTOYHUKOB
uH(pOpMaI;

4, dbopMupoBaHuE yMEHHI pa3nuyaTh (aKThl, THIOTE3bl, IPUYUHBI, CICICTBHS,

A0Ka3aTcCJIbCTBA, 3aKOHBI, TCOPHH,



5. OBJIaJICHWE  aJCKBAaTHBIMH  CIIOCOOAMHU  PEUICHUS  TCOPETUUYECKUX U
AKCIIEPUMEHTAILHBIX 3a/1a4;

6. coOIoleHe HOPM M MPaBWJI TOBENCHHUS B (DU3MYECKHUX J1A0OpaTOpHsIX, B
OKpYy>Karollel cpefe, a TaKkKe MPaBuil 3I0pOBOT0 00pa3a *KU3HHU.
NudopmarimoHHO-KOMMYHUKATUBHAS ICSITEIbHOCTD:

1. BJIaACHHC MOHOJIOTUYECKOU U IIH&HOFH‘IGCKOﬁ PC€YbIO, PA3BUTHUC CITOCOOHOCTH
ITOHUMAThb TOYKY 3PCHHUA CO6€C€IIHI/IK3. U IIPU3HABATh IIPABO HA NHOC MHCHHC,
2. HCIIOJIB30BAHNC JIA PCHICHHA IMIO3HABATCIIbHBIX W KOMMYHHKATHBHBIX 3aja4

Pa3INIHbIX HCTOYHHNKOB I/IHCI)OpMaLII/II/I.
Ped)J'ICKCI/IBHaH ACATCIIBHOCTD.

1. BJIaJICHUE HAaBbIKAMU KOHTPOJISI M OLEHKH CBOEH [ESITEIIbHOCTH, YMEHHEM
MIPEIBUIETh BO3MOXKHBIEC PE3YJbTaThl CBOMX JE€HCTBUIA:
2. opraHuzanys y4eOHON JEeATEeIbHOCTU: IOCTAHOBKA II€JIM, IUIAHHMPOBAHUE,

ONPEAEIIEHNUE ONITUMAIIBHOTO COOTHOIIEHUS €U U CPEACTB.
Cucrema KOHTPOJISI U OLIEHKH Y4eOHBIX JOCTHKEHH 00y4ar0IIuXCs
Buabl KOHTpPOJIA

BXOJIHOM;

IPOMEKYTOUHBIN;

TEKYILIUH;

TEMaTUYCCKUI;

WUTOTOBBIH.

MeTOIlLI KOHTPOJIs

1. MUMChbMECHHBIN;

2.  YCTHBIH.

DopMbI KOHTPOJIS

TECTHI;

JTUKTAaHTBI,

YCTHBIU OIPOC;

CaMOCTOSITEIIbHBIE PA0OTHI;

KOHTPOJIbHBIE PAOOTHI.

3a4yeT

OTYET O BBITIOJIHEHUH JTA00OPATOPHOU PaOOTHI.

KpnTepnn OILIEHKH YCTHBIX MHAMBUIYAJbHBIX U (POHTAIBHBIX OTBETOB
1. AKTUBHOCTb YYacCTHS.

oW E

NogakowdE

2. YMmenue cobeceHuKa MOHAThH CYTh BOTIPOca.
3. Pa3BepHYyTOCTh U apryMEHTHUPOBAHHOCTH OTBETOB.
4, CaMOCTOATENBHOCTb.

Pe3yabTarnl 00y4yeHust

Pesynbratel u3yueHusi kypca «®usuka» mnpuBeleHbl B paszzaene «TpeboBaHus K
YPOBHIO TIOATOTOBKM  OOYYarOIIMXCs», KOTOPBIM IOJHOCTBIO COOTBETCTBYET
cTanaapty. TpeboBaHUs HampaBJEHbI HAa PEATU3ALUIO JIEATEIbHOCTHOTO, IPAKTHUKO -
OPUEHTUPOBAHHOTO M JIMYHOCTHO - OPHUEHTHUPOBAHHOIO TOAXOAOB; OCBOCHHE
OOyYarOIIMMHCS WHTEIJICKTYalbHOW M MPaKTUYECKON eATENbHOCTH; OBJaJCHUE
3HAHUSAMU U YMEHUSIMU, BOCTPEOOBaHHBIMH B MIOBCEAHEBHOM KM3HH, TO3BOJIAIOIIUMU
OPHUEHTUPOBATHCS B OKPYKAIOIIEM MUPE, 3HAYMMBIMU JJI1 COXPAHEHUS OKPYKaIOIEeH



CpeZbl U COOCTBEHHOTO 37I0POBbSL.
PyOpuka «3Harh/mOHMMATh» BKIIOYaeT TpeOOBaHUA K Y4yeOHOMY MaTepualy,
KOTOPBIN YCBAMBAETCSI U BOCIIPOU3BOIUTCS 00yUaIOIIMMHUCS.
PyOpuka «YMeTb» BKiIIOuaeT TpeOOBaHUS, OCHOBAHHbIE Ha 0OJee CIOKHBIX BUIAX
JESITEILHOCTH, B TOM YHCIIE TBOPUYECKOM: OOBSICHATh, XapaKTEPU30BaTh, OMPEICISTh,
COCTaBIIATh, PACIIO3HABATH OIBITHBIM ITyTEM, BEIYUCIIATD.
B pyOpuke «Mcnonb3oBare NpHOOpPETEHHbIC 3HAHWUS W YMEHHS B TPAKTUYECKOU
NEATEIbHOCTH U TIOBCEIHEBHOM KU3HW» MPEJCTABICHbI TPEOOBAHUS, BHIXOAIINE 32
paMK# y9eOHOTO MpOIlecca M HalleJIEHHbIE Ha PEIIeHNe Pa3HOOOPa3HbIX KU3HEHHBIX
3a/ad4.

OCHOBHOE COIEPXAHHUE (68 uacos)

JuekTpuuyeckuii Tok (10uacoB)

DIIEKTPUUYECKHUIM TOK, YCJIOBHUS CyIleCcTBOBaHUs Toka. Cuna Toka. MICTOYHUMKHM TOKa.
3akoH Owma [J1si OJHOPOJHOTO yyacTkKa menu. 3akoH Oma 1 3aMKHYTOM LIETH.
ComnpoTuBieHrue MPOBOJHKMKA, 3aBUCUMOCTh COIPOTUBICHUS OT TEMIIEPaTypHI.
CBepXnpoBOAMMOCTb. 3aKOHBI MOCJEN0BATENLHOIO U MApAJUIEIBHOIO COEOUHEHUM
npoBoAgHUKOB. PaboTa 1 MoiHOCTh ToKa. TersioBoe aeicTBUE TokKa. 3akoH JxKoysis-
JleHua. DNEKTPUYECKUI TOK B Pa3IUYHBIX Cpeaax.
Jemoncmpayuu:
3aBUCHUMOCTD YAEIbHOTO COMPOTUBIICHHS METAIJIOB OT TEMIIEPATYPHI.
DJeKTpOU3MEPUTENIbHBIE TPUOOPHI.
3aBUCUMOCTD YACJIBHOTO COMPOTHUBJICHUSI METAJJIOB OT TeMIEparyphl. 3aBUCUMOCTD
YIAETBLHOTO COMPOTUBIICHUS TTOJYTTPOBOIHUKOB OT TEMIIEPaTyphl U OCBEILICHHUS.
Jlabopamopnuie padomut
Jlaboparopnast pabora Nel «V3MepeHne SIEKTPUUYECKOTO COMPOTUBICHUS C
MTOMOILBIO AMIIEPMETPA.
Jlaboparopuas paboraNe2 «M3mepenne IJIC u BHYTPEHHErO COINPOTUBICHUS
HMCTOYHUKA TOKa»
B pezynvmame uzyuenus memot o0yuarowuiica 00nxceH
3HATH/TIOHUMATh
cMbicl nonamuil: pundeckoe siBIeHUE, Pu3nyueckas BEIMYUHA, MOJIEIb, THIIOTE3a,
MPUHLNIN, TOCTYJaT, 3JEKTPUYECKUA TOK, IOCIEI0BATEIbHOE M IMapalIeIbHOE
COEIMHEHHUE;
CMBICT hu3uuecKux 6eIudun: Pa3HOCTh MOTEHIIMAJIOB, CUJIA AIEKTPUUECKOTO TOKA,
AIIEKTPUYECKOE  HampsDKEHHE,  JJIEKTPUYECKOE  CONPOTUBIEHUE,  YIAEIbHOE
CONPOTHUBIICHUE MPOBOAHUKA, SJICKTPOIBUKYIIAS CUIIA,
CMBICT (hu3uuecKux 3aKoH08, NPUHYUNOE u nocmynamos (PopMyIupPOBKa, TPAHULIBI
MPUMEHUMOCTH): 3ak0H OMa /171 OJIHOM 11enH, 3akoH Jxoyns-Jlenua;
6K1A0 POCCUIICKUX U 3aAPYOEeHCHBIX YUEeHbIX, OKA3ABIIMX HAMOOJbLIEe BIMSHUE HA
pa3BUTHE (PUBUKU
yMeTh
onucwlgamv U O00bACHAMD pe3yibmamovl HAONIO0CHUN U IKCHEPUMEHMOE:
3aBUCHUMOCTh CONPOTHUBIICHUS MPOBOJHUKOB OT JIJIMHBI, IUIOIIAAX IONEPEYHOrO
CEUYCHUH;
NpUBOOUMb NPUMEPLL  ONBINOG, WIIIOCHPUPYIOWUX, Ymo: HAOIIONEHUs W



AKCIIEPUMEHT CIIYXaT OCHOBOM JJIsI BBIABUKEHUS TUIOTE3 M MOCTPOEHUS HAyUYHBIX
TEOPUH; SKCIIEPUMEHT MO3BOJSET MPOBEPUTh UCTUHHOCTh TEOPETUUYECKUX BBIBOIOB;
¢dusnueckass TeOpUsl JAeT BO3MOXHOCTh OOBSCHSTH SIBICHUS MPUPOJLI U HAyYHBIC
(bakTbl; puznyueckas Teopus O3BOJISIET NPECKA3BIBATH €IlI€ HEM3BECTHBIC SIBJICHUS U
UX 0OCOOEHHOCTH; MPU OO0BICHEHUH MPUPOJIHBIX SIBICHUIN UCHONIBb3YIOTCS (hU3HUUYECKUE
MOJIEIN; OJMH U TOT K€ MPUPOJHBINA OOBEKT WJIM SBICHHE MOXKHO HCCIIEOBaTh Ha
OCHOBE HCIMOJIb30BaHUS pa3HbIX Mojesiel 3akoHbl (U3uKu U (U3UYECKHUE TEOpUHU
HMMEIOT CBOM ONPE/ICJICHHbIC TPAHUIIBI TPUMEHUMOCTH

onucwleams PyHOAMEeHmMAIbHblE ONbIMbL, OKA3AGUIUE CYULECIEEHHOE GIUAHUE HA
pazeumue usuxu;

npUMEHAMb NOJIYYeHHble 3HAHUA 0113 PeuleHUus Pu3udecKux 3aoay;

onpedenamp: Xapaxkrep GU3NIECKOTO Ipoliecca no rpaduky, rabnauiie, popmyre;
npueOOUmMd nNpuMepsvl NPAKMUYUECKO20 NPUMEHEHUA (PU3UYeCKUX 3HAHUI: 3aKOH
OMa, 3aKOHBI MOCJIEOBATENBHOTO U AapaUIEIbHOIO COEAUHEHUN POBOAHUKOB |
60CNPUHUMAMb U HA OCHOE NOJIYYEHHBHIX 3HAHUI CAMOCHOAMEIbHO OUCHUBAMb
uHdopmarlmio, coaepxairyrocs B coodmenusax CMU, HaydyHO-TIOMYASPHBIX CTaThsIX.
UCNOIb306amb  NPUOOpPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU
oeamenbHOCmU U NOGCEOHEEHOIl HCUZHU JIITA:

® OBITOBBIX AIIEKTPONPUOOPOB, IIECKTPOUIMEPUTEIBHBIX PUOOPOB;

eaHaJIM3a M OLEHKH BJIUSHUA HA OPraHU3M 4YeJOBeKa M JApyrHe OpraHu3Mbl
3arpsA3HEHUs OKPYXKAIOIIEN CPEJIbI;

® PAIlMOHAJILHOTO TPUPOJONOJIb30BAHUS U 3AIIUThI OKPYKAIOIIEH CPe/Ibl;

e OTIpesieTICHHs] COOCTBEHHOM MO3ULIMHU [0 OTHOIIEHHUIO K SKOJIOTHUYECKUM IIpodieMam
Y MOBEACHUIO B MPUPOJHOU CPEIIE;

e10KCKa, 00paOOTKU M TNpeabsBiIeHUs HUHPOpManuu Mo (U3UKE B KOMIBIOTEPHBIX
0a3ax IaHHbBIX U ceTax (cetu MHTepHeT).

Buowt u ghopmut konmponsa:

-BXOJTHAsl KOHTPOJIbHAS padoTa;

-IUKTaHT;

-pOoHTANBHEII OIPOC;

-OTYET O BBITIOJHEHUH JTa00PATOPHO pabOTHI;

-caMocCTosITeNIbHAs paboTa;

-TECT;

-KOHTpOJIbHAs paboTa;

-3a4eT.

B3aumopaeiicTBre 3JIeKTPUYECKOT0 U MATHUTHOIO ToJiei (8 yacos)
BzaumonencrBue NpPOBOAHUKOB C TOKOM. MAarHutHele CWJIbl. MarHutHoe IoJe.
CgoiicTBa MarHuTHOTO 1oJjsi. Bektop MarauTHOM nHaykiuu. [IpaBuino «OypaBunkay.
3akoH Amrepa. [IpaBuiio «wieBoit pyku». [I[pumeneHnne 3akoHa Amriepa.

Asnenne OMU. Onbitel @apanes. MarautHslid oToK. 3akoH OMU. SBnenne SMU.
SlBnenne camouHAYKUUUA. WHIYKTUBHOCTh. OJHEPrus MAarHUTHOTO TIOJIS TOKA.
DNEKTPOMarHuTHOE MOJIe

Hemoncmpayuu

MarauTHo€e B3aMMOICCTBUE TOKOB.



OTkIIOHEHUE DSJIEKTPOHHOTO TydyKa MArHUTHBIM TOjJeM. MarHuTHBIE CBOWCTBA
BemecTBa. 3aBUCUMOCTh OJIC MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
noTtoka. 3aBucuMocTh JJIC caMOMHAYKIIMHM OT CKOPOCTH W3MEHEHHUS CHJIBI TOKa U
WHYKTHUBHOCTH ITPOBOJTHUKA.
B pe3ynvmame uzyuenus memot odyuaroujueca 001xceH
3HATH/TIOHMMATh
cmolen nowamui: GU3UYecKoe sBICHHUE, (U3UYecKas BeJIWYUHA, MOJICIb, TUIIOTE3a,
MPUHITUI, TOCTYJaT, TEOPHS MArHUTHOE II0JIe, CBOWCTBA MAarHUTHOTO TIOJIA;
AIICKTPOMArHUTHASI HHAYKIIHS, SJICKTPOMarHUTHOE TI0JIE;
CMbIC pu3uuecKux eeauyuH: MarHUTHAsT WHAYKIUS, DJIEKTPOJBIKYIIAsS CHUJIA,
MarHUTHBIA TIOTOK, WHIYKIHUS MAarHUTHOTO TIOJNS,  WHAYKTUBHOCTH, JHEPTHUS
MarHUTHOTO TTOJIS,
CMBLCT (pu3uUeCKUX 3aKOH08, NPUHUUNO0E U nocmynamoe (PopMyITupOBKa, FPAHUIIBI
MIPUMEHUMOCTH): 3aK0H Amriepa; 3akoH OMU;
yMeThb
onucwleams u 00bACHAMb Pe3y1bmanvl HAOII0O0CHUIL U IKCREPUMEHM 06
HpUGOOUmMb NPUMEPLL ONLIMOS, UWIIIOCHPUPYIOUUX, UYmo: HAOTIONCHUS W
AKCIIEPUMEHT CIIY>KaT OCHOBOM JIJISi BBIABM)KCHHS TUIIOTE3 U MOCTPOCHHS HAyUHBIX
TEOPHIi; HIKCIIEPUMEHT MO3BOJISIET MTPOBEPUTHh UCTUHHOCTH TEOPETUYECKHUX BBHIBOJOB;
¢dbu3nuecKas TeOpusi JAaeT BO3MOXKHOCTh OOBSCHATH SIBJICHUS MPUPOAbI U HAyYHBIC
(bakThl; puznUecKas TeOpHsl TO3BOJISIET NPECKA3bIBATH €II¢ HEM3BECTHBIC SBICHUS U
X 0COOCHHOCTH; MPU OOBSICHEHUH TIPUPOIHBIX SBICHUI HUCIOIB3YIOTCS (hPU3UIECKUC
MOJICTIH; OJMH U TOT K€ NMPHUPOMHBIH OOBEKT WMJIM SIBJICHUE MOXHO WCCJIEIOBaTh Ha
OCHOBE HWCIIOJIb30BAaHUS Pa3HBIX MoOjENeH 3aKOHbI (PH3WKM W (HU3UIECKHUE TECOPUU
HMMEIOT CBOU OTIPE/ICIICHHBIC TPAHUIIBI TPUMEHUMOCTH;
onucwleams PyHOAMEHMAIbHbBIE ONbIMbL, OKA3AGUIUE CYULeCIBEHHOE GIUAHUE HA
pazeumue uzuku,
HpUMEHAMb NOJIYYeHHble 3HAHUA 011 PeuleHUs U3uYecKux 3aoau;
onpeodenamup: Xapaktep GU3NIECKOTO Ipoliecca 1o rpaduky, radnuie, popmyre;
60CHPUHUMAMb U HA OCHOBE NOJIYYEHHBIX 3HAHUI CAMOCHMOAMENbHO OUCHUBAMDb
uH(popmarlio, coaepxkairytocs B coodmenusx CMU, HaydHO-TIOMYNISIPHBIX CTATHIX.
Hcnonan3oBarh mnpuoOpeTeHHbIe 3HAHUA M YMEHUSI B NPAKTHYECKOW
NeSITeJIbHOCTU U MOBCETHEBHOM KM3HU J1JI5:
® OBITOBBIX AIICKTPONPUOOPOB, CPEACTB PAINO- M TEIICKOMMYHHUKAITMOHHON CBSI3H;
eaHaIM3a WM OICHKH BJIMSHUS Ha OpPraHW3M 4YEJIOBEKa W JpPYyTHe OpraHU3MBI
3arpsi3HEHHS OKPYKAIOIICH Cpebl
® PAIMOHAILHOTO TIPUPOIOTIONB30BAHUS U 3AIIUTHI OKPYKAIOIIEH CPEIbI;
e onipesiesieHrs] COOCTBEHHOW TMO3UITMH MO OTHOIIEHUIO K SKOJIOTHYECKUM MpoodiieMamM
Y MIOBEJICHUIO B IIPUPOIHOU CPELE.
Buowt u ghopmul konmponsa:
-(pOHTaATBHBIN OMPOC;
-caMOCTOsITeIbHAs padoTa;
-KOHTpOJIbHasA paboTa;
-3a4eT.

JIEKTPOMATHUTHBIE KOJIEOAHUSA U BOJIHBI (6 4acoB)



CB00OOAHBIE U BBIHYXICHHBIE 3JICKTPOMaruuTHbie kojaebanus. KoieOaTenbHblit
KOHTYp. [IpeBpaliienus sHEprum Npu 3IEKTPOMArHUTHBIX KoseOaHusx. [lepemeHHbII
ANIEKTPUUECKUI TOK U €ro 0COOEHHOCTHU. [ eHeprpoBaHUE INEKTPUUECKON IHEPTHHU.
YerpoiicTBO M npuHIMN eicTBUs TpaHcpopmaropa. [Ipon3BoacTBo, nepenaya u
UCIIOJIb30BAHKE MIEKTPUUECKON SJHEPTUU. DIEKTPOMarHuTHbIe Kojaebanus. OCHOBBI
aneKTpoauHaMuku. Teopust MakcBemia. Teopus 1aqbHOACHCTBHS U OJU3KOAEHCTBUS.
BO3HUKHOBEHHE U pacpOCTpaHEHUE NIEKTPOMarHuTHOM BOJIHBI. CBOWCTBA
AJIEKTPOMArHUTHBIX BOJIH. YCTPOWCTBO U NPUHLMI AEUCTBUS PAIAOIIPUEMHUKA.
[TpuHUIMIIBI pagUOCBA3H. AMIUTUTYAHAS MOTYISLHA.

Jemoncmpayuu

Tpauchopmarop.

B pezynomame uszyuenus memut 00yuarowiuecs 00134ceH

3HATH/IIOHMMATh

cMbIcl noHamuil: pundyeckoe siBIeHUE, pu3nueckas BeJIMYMHA, MOJIEIb, THUIIOTEe3a,
MPUHLININ, TOCTYJIAT, TEOpHs, AJIEKTPOMArHUTHBIE KOJIEOAHMs, TEePEMEHHBIM

DIIGKTPUYECKUN  TOK, DJIEKTPOMArHUTHbIE  KoJieOaHUs, JaldbHOJACHCTBUE U
ONMU3KOIEMCTBHUE, DJIEKTPOMATrHUTHAS BOJIHA;

cMblenl  huzuueckux 6enuyuH, ONMCHIBAIOUINX 3JIEKTPOMarHUTHbIE KoJjeOaHus
,JIEPEMEHHBIN TOK, 3JIEKTPOMAarHUTHBIE BOJIHBI;

CMbICT (hu3uuecKux 3aKoOH08, NPUHYUNOE U nocmynamos (HopMyITUPOBKA, TPAHUIIBI
MIPUMEHUMOCTH): 3aKOH 3JICKTPOMArHUTHOW WHTYKIIHH;

yMeTbh

npUEOOUmMb NPUMEPLL ONBLIMOE, WIIIOCHPUPYIOUUX, UYmo: HAOTIOACHUSI W
OKCIIEPUMEHT CIIY)KaT OCHOBOW IIJISi BBIABMIKCHHS THIIOTE3 W MOCTPOCHHS HAyIHBIX
TEOPHH; PKCIIEPUMEHT TO3BOJISIET TTPOBEPUTh HCTHHHOCTh TEOPETUUCCKHUX BBIBOJOB;
du3uUecKas TeOpHus TaeT BO3MOXKHOCTh OOBSCHATH SIBICHUS MPUPOILI M HAYIHBIC
(dakTbl; puznyecKas Teopus MO3BOJISIET NIPEICKA3BIBATH €I[e HEU3BECTHBIC SIBJICHUS U
X 0COOEHHOCTH; MPU OOBICHEHUH TIPUPOIHBIX SBJICHUIN UCIOJIB3YIOTCS (hU3UYECKUE
MOJIETIH; OJMH U TOT K€ MPHUPOAHBIA OOBEKT WU SIBICHUE MOXHO HCCIIENOBaTh Ha
OCHOBE HCIOJb30BaHUS Pa3HbIX MOjeNed 3aKOHbl (PU3WMKM U (HU3UYECKUE TEOpUU
MMEIOT CBOU OTIPE/ICIICHHBIC TPAHUIIBI TPUMEHUMOCTH;

onucsleams QyHOAMeHMAIbHbIE ONbINbL, OKA3AGUIUE CYUIECHIBEHHOE GIUAHUE HA
pazeumue Qusuxu,

npUMeHAMb NOTIYYUEeHHble 3HAHUA 01 PeuleHUsA husuueckux 3aoau;

onpeodenamsp: Xapaxktep GU3NIECKOTO Ipoliecca 1o rpaduky, radnuie, popmyre;
60CHPUHUMAMb U HA OCHOBE NOJIYYEHHBIX 3HAHUI CAMOCHOAMEIbHO OUYECHUBAMDb
nH(popMaiuio, coaepxkairytocst B coodmenusx CMU, HaydHO-TIOMYISIPHBIX CTAThHSIX.
Hcnoan3oBaTh mnNpHOOpeTeHHbIe 3HAHUA M YMEHHsI B NPaKTHYECKOH
AesiTeJIbHOCTH U MOBCETHEBHOM KM3HU J1JI51:

® OBITOBBIX AIICKTPONPUOOPOB, CPEACTB PAIUO- U TEIIEKOMMYHUKAITMOHHON CBS3H;
eaHAIM3a W OIEHKM BIWSHUS HA OPraHW3M 4YeJIOBEKa W JPYyTrUe OpPraHU3MBI
3arpsi3HEHMS OKPYKAIOIIEH cpebl

® PAIIMOHAJILHOTO MPUPOIOTIOIB30BAHUS U 3AIUTHI OKPY>KAIOIIEH Cpebl;

e ornpeiesieHnsi COOCTBEHHOM MO3UIIMH MO OTHOUIEHUIO K SKOJIOTMUECKUM MpodiieMaM
Y MOBEJCHUIO B PUPOIHOM CpeELE.



Buowt u ghopmur konmpona:
-maboparopHas pabora;
-pOoHTaNBHBII OIPOC;
-IUKTaHT;
-KOHTpPOJIbHAs paboTa;
-3a4eT.

Onruka (11 yacos)
PazBuTHe B3I A0B HA TpUpPOAy cBeTa. CKOPOCTh CBETA. 3aKOH OTPaKEHUs CBETA.
3akoH npenomieHus ceeta. Jucnepcus ceera. Matepdepenius, nonspusamnus,
mudpakiys CBETOBBIX BOJH. J{nudpakmmonnas pemeTka. [71a3 kak onTudeckas
cuctema. Buner m3nydenuit. ctounnku ceera. [llkaima 9MB. MudpakpacHoe u
VABTPAPHUOIETOBOE U3IIyUeHUE. PEHTTEHOBCKHE JTyUH.
Jlabopamopnuie pabomeut.
Jlaboparopnas padora Ne3 «/3mepeHue nokazaress MpeaoMIICHUS CTEKIIa
B pe3ynvmame uzyuenus memolt odyuarouiuecsa 0014ceH
3HATH/TIIOHUMATh
cMblcl nouamuil: pundeckoe siBIeHUE, pu3nyeckas BEJIMYUHA, MOJIEIb, TUIIOTE3a,
MPUHIUI, MOCTYJAT, TEOpUs, OTPAKECHUE CBETA, MPEIOMJICHUE CBETa, MUMpaKIus,
uHTephepeHIus, TUCTIEPCUs, CKOPOCTh CBETA;
cmblenl  uzuueckux  @enuyuH, ONTUYECKas CHJIA JIMH3bI, aOCOJIOTHBIA U
OTHOCHUTEJIBHBIN NTOKa3aTelb MPEIOMIICHUS CPEbl, JUTMHA BOJIHBI, CKOPOCTh CBETA,;
CMBIC (hu3uuecKux 3aKoOH08, NPUHYUNO0E U nocmynamos (PopMyaIupOBKa, TPAHULIBI
MPUMEHUMOCTH):  3aKOH OTPaXCHHUE M 3aKOH TPEJIOMJICHUS CBETa, MPUHIIMIT
I'roirenca;
yMeTbh
npUEOOUmMb NPUMEPLl ONBLIMOE, WIIIOCHPUPYIOUUX, UYmo: HAOTIOACHUS W
AKCIIEPUMEHT CIIY>KaT OCHOBOW [IJISi BBIJABM)KCHHS TUIIOTE3 U MOCTPOCHHS HAYYHBIX
TEOPHIi; HIKCIIEPUMEHT TO3BOJISIET MTPOBEPUTH UCTHHHOCTH TEOPETUYECKHUX BBIBOJIOB;
¢du3ndeckas TeOpusi JaeT BO3MOKHOCTh OOBSCHSATH SIBICHUS MPUPOJLI M HAyIHBIC
(bakTbl; puznueckas Teopus O3BOJISIET NPECKA3BIBATH €11 HEM3BECTHBIC SIBJICHUS U
X 0COOCHHOCTH; MPU OOBICHEHUH TIPUPOIHBIX SBICHUIN UCIONB3YIOTCS (HU3UUIECKUE
MOJIETIH; OJMH U TOT K€ MPHUPOMHBIA OOBEKT WU SIBJICHUE MOXHO HCCIIENOBaTh Ha
OCHOBE HCTOJb30BaHUS PAa3HBIX MOENeH 3aKOHbI (pU3WKH U (HU3UYECKUE TEOpUU
MMEIOT CBOM OTIPE/ICIICHHBIC TPAHUIIBI TPUMEHUMOCTH;
onuceleams QyHOAMEHMAIbHbIE ONBIMbL, OKA3AGUILE CYUIECHEEHHOE 6IUAHUE HA
pazeumue usuku;
NpUMEHAMb NOJIYYEeHHble 3HAHUA 0J17 PeUleHUA YU3UUecKux 3a0au;
onpeodenamsp: Xapaxktep GU3NIECKOTO Ipoliecca 1o rpaduky, radnuie, popmyre;
60CHPDUHUMAMb U HA OCHOBE NOJIYYEHHBIX 3HAHUI CAMOCMOAMENbHO OUCHUBAMD
uH(popmarmio, coaepxairytocs B coodmennsix CMU, HaydHO-TTOMYNISIPHBIX CTATHIX.
Hcnonan3oBarh mnpuoOOpeTeHHbIe 3HAHUA M YMEHUSI B NPAKTHYECKOW
NeSITeIbHOCTU U MOBCETHEBHOM KU3HU J1JI5:
® OBITOBBIX AIICKTPONIPUOOPOB, CPEACTB PAINO- M TEIIEKOMMYHHUKAITMOHHON CBS3H;
eaHalIM3a M OLEHKU BIMSHUS Ha OpPraHuW3M 4YeJloBeKa U JpPyrHe OpraHu3Mbl
3arpsi3HEHUS OKPYKAIOIIEH cpebl



® PAIMOHAJILHOTO MTPUPOJONOIB30BAHUS U 3AIIUTHI OKPYKAIOIIEH Cpe/Ibl;

e ornpeiesieHrsi COOCTBEHHOW MO3UIIMHU MO OTHOLIEHUIO K SKOJIOTMYECKUM MpobdiieMam
Y MOBEJICHUIO B IPUPOIHOM CpELE.

Buowt u ¢hopmur konmpona:

-OTYET O BHINIOJHEHUH J1a00paTOpHOM paboThI;

-pOHTaIBHBII OIPOC;

-caMOCTOsITeIbHas padoTa;

-KOHTpPOJIbHas paboTa;

-3a4eT.

OcCHOBBI CHIENNAJIBHON TEOPUH OTHOCUTEJIbHOCTH (4 yaca)
DJeKTpouHaMUKa U PUHIUI oTHOcUTenbHOCTH. [locTynarer CTO.
PenstuBuctckuit ummnynsc. B3auMocBsa3b Macchl U YHEPTUH.

B pe3ynvmame uzyuenus memol odyuaroujuecsa 00aiceH

3HATH/TIOHUMATh

cMblcl nonamuil: pundeckoe siBIeHUE, pu3nyeckas BEJIMYUHA, MOJIEIb, TUIIOTE3a,
MPUHILINI, TIOCTYJIAT, TEOPHS, PEISITUBUCTCKAS MEXAHUKA,

CMbBIC (hu3uuecKux eenuyuH pPeasITUBUCTCKUN UMITYIbC, CKOPOCTh CBETA,

CMbIC (hu3uuecKux 3aKOH08, NPUHYUNOE U nocmynamos (PopMyIupOBKa, TPAHULIBI
npuMeHumMocTtu): nocrtynatel CTO;

yMeTbh

npuUEOOUmMb NPUMEPLL ONBLIMOE, WIIIOCHMPUPYIOWUX, UYmo: HAOIIOACHUS W
AKCIIEPUMEHT CIIY)KaT OCHOBOW [IJISi BBIJABM)KCHHS TUIIOTE3 U MOCTPOCHHS HAYYHBIX
TEOPUH; SKCIEPUMEHT MO3BOJSIET MPOBEPUTh UCTUHHOCTh TEOPETUUYECKUX BBIBOIOB;
¢du3nUeckas TeOpusi JaeT BO3MOXKHOCTh OOBSCHSATH SIBICHUS MPUPOJLI M HAyIHBIC
(bakTbl; puznueckas Teopusi O3BOJISIET MPECKA3BIBATH €II€ HEM3BECTHBIC SIBJICHUS U
X 0COOEGHHOCTH; NMPU OOBICHEHUH TIPUPOJIHBIX SBICHUI UCIONB3YIOTCS (PU3nUYecKue
MOJIETIH; OJMH U TOT K€ MPHUPOMHBIA OOBEKT WU SIBICHUE MOXHO HCCIIENOBaTh Ha
OCHOBE HCIOJb30BaHUS Pa3HbIX MoOjeNed 3aKOHbl (PU3WMKH U (HU3UYECKUE TEOpUU
HMMEIOT CBOM OMPEICJICHHBIC TPAaHUIIbl TPUMEHUMOCTH;

onuceléams QyHOAMEHMAIbHbIE ONbIMbL, OKA3AGUILE CYUIECHEEHHOE GIUAHUE HA
pazeumue usuku;

NpUMEHAMb NOJIYYEeHHblEe 3HAHUA 0J17 PeUleHUA YU3UUEeCKUX 3a0ay;

onpedenamsp: Xapaxkrep GU3NIECKOTO Ipoliecca 1o rpaduky, rabnauie, popmyre;
60CHPDUHUMAMb U HA OCHOBE NOJIYYEHHBIX 3HAHUI CAMOCHOAMENbHO OUCHUBAMD
uH(dopmarmio, coaepxkairytocs B coodmennsx CMU, HaydHO-TTOMYNISIPHBIX CTAThIX.
Hcnoan3oBarh mnpuoOpeTeHHbIe 3HAHUA M YMEHUSI B NPAKTHYECKOW
NeSITeJIbHOCTU U MOBCETHEBHOM KU3HU J1JI5:

® OBITOBBIX AIICKTPONIPUOOPOB, CPEACTB PAINO- M TEIIEKOMMYHUKAITMOHHON CBS3H;
eaHaliM3a M OICHKM BIMSHUS HAa OpPTraHW3M 4YeJOBeKa U JAPYrue OpraHU3MBI
3arpsI3HEHUS OKPYIKAIOLLIEN Cpebl

® PAIIMOHAJILHOTO MPUPOIOTIOIB30BAHUS U 3aIUTHI OKPY>KAIOIIEH Cpebl;

e omipeiesieHrs] COOCTBEHHOW TO3HUITUH MO OTHOIIEHUIO K SKOJIOTHYECKUM MpodiieMamM
Y MOBEJCHUIO B IPUPOIHOM CpeELE.

Buowvt u ¢hopmur konmpona:



-caMOCTOsITEIbHas padoTa;
-pOHTaNBHBII OIPOC;
-3a4eT.
DotorddexT (6 yacoB)
®doroaddekt. Buast potorddexra. 3akonsl potoaddexra. Teopus dhorosddexra.
®doronsl. [Tpumenenne dotorddekra. 'mnoresa ne bpoiinsa. KopmyckymnspHo-
BOJIHOBOU JTyajin3Mm.
B pezynomame usyuenus memul odyuarouguecs 00ai4cen
3HATh/TIOHUMATh
cmblenl nonamui: GU3NYECKoe sBICHUE, (pU3nueckas BeIWYMHA, MOJIEIb, THIIOTE3a,
MPUHIINIL, TIOCTYJIAT, TEOpUsi, POTOH, U3TyUYEHHUE U MOMIOIICHUE CBeTa, (PoTOd(h(DeKT;
cmblen pusuueckux eenuuut, noctosiHHas [lnanka, nmuHa BoiHbI e bpoiins;
CMbBIC (hu3uyecKux 3aK0OH08, NPUHYUNOE U nocmynamos (PopMyIupOBKa, TPAHULIBI
MIPUMEHUMOCTH): 3aKOoHBI (hoTodPPekTa;
yMeThb
npUEOOUMb NPUMEPLL  ONBINOG, UWITIOCHMPUPYIOWUX, YmO: HAOIIONEHUS W
AKCIIEPUMEHT CIIY>KaT OCHOBOM JIJIsi BBIJABM)KCHHS TUIIOTE3 U MOCTPOCHHS HAyUHBIX
TEOPHIi; IKCIIEPUMEHT MO3BOJISIET TPOBEPUTH UCTUHHOCTH TEOPETUUYECKUX BBIBOJIOB;
¢du3ndeckas TEOpHUsi JAaeT BO3MOXKHOCTh OOBSCHATH SIBJICHUS MPUPOJLI U HAYUHBIC
(bakTbl; puznueckas Teopus MO3BOJISIET NPECKA3BIBATH €II€ HEM3BECTHBIC SIBJICHUS U
WX 0COOCHHOCTH; MPU OOBSICHCHUH TIPUPOIHBIX SBICHUIN HUCIOIB3YIOTCS (hU3UIECKUC
MOJICTIH; OWH U TOT K€ MPHUPOMHBIA OOBEKT WJIM SBJICHUE MOXHO HCCIIENOBaTh Ha
OCHOBE HWCIIOJIB30BAaHUS Pa3HBIX MoOJENeH 3aKOHbI (pH3WKM U (HU3UIECKHUE TEOPUU
MMEIOT CBOU OTIPE/ICIICHHBIC TPAHUIIBI TPUMEHUMOCTH;
onucsleams QyHOAMEHMAIbHbIE ONBIMbL, OKA3AGUIUE CYULECHIEEHHOE 6IUAHUE HA
pazeumue uzuku;
npUMEHAMb NOJIyYEeHHble 3HAHUA 0/ PeuleHUA (Pu3uYecKux 3aoau;
onpeodenamup: Xapaktep GU3NIECKOTO Ipoliecca 1o rpaduky, radnuie, popmyre;
60CHPDUHUMAMb U HA OCHOBE NOJIYYEHHBIX 3HAHUI CAMOCHOAMENbHO OUCHUBAMD
uHdopmarlmio, coaepxkairytocs B coodmenusx CMU, HaydHO-TTOMYNISPHBIX CTATHIX.
Hcnoan3oBarh mnpuoOpeTeHHbIe 3HAHUA M YMEHUSI B NPaAKTHYECKOW
NeSITeJIbHOCTU U MOBCETHEBHOM KU3HU J1JI5:
® OBITOBBIX AIICKTPONPUOOPOB, CPEACTB PAINO- U TEIIEKOMMYHUKAITMOHHON CBS3H;
eaHa M3a M OICHKM BJIMSHUS Ha OpPraHW3M 4YeJIOBeKa W JPyrHe OpTraHU3MbI
3arpsi3HEHHS OKPYKAIOIICH Cpebl
® PAIMOHAILHOTO TPUPOIOTIONH30BAHUS U 3AIUTHI OKPY>KAIOIIEH CPEIbI;
e onpesiesieHrsi COOCTBEHHOW TMO3UITUH MO OTHOIIEHUIO K SKOJIOTHYECKUM MpodiieMamM
Y MIOBEJICHUIO B IIPUPOIHOU CPELE.
Buowt u ghopmul konmponsa:
-caMOCTOsITeIbHAsI pa0doTa;
-KOHTpPOJIbHAs paboTa;
-ppoHTaNIBHBIN Ompoc.
Crpoenue aTomMoB (5 4acoB)
Omnsitel Pe3epdopna. Ctpoenue aroma. [loctynarsr bopa. CriekTpsl uCIyCKaHus U
nomtouenus. Jlazep.



Jlabopamopnuvie padomuwi:
Jlaboparopnas padora No4 «HabnroneHue TMHEHYaThIX CIIEKTPOBY»
B pe3ynvmame uzyuenus memol odyuaroujuecia 00x3ceH
3HATH/TIOHUMATh
cMbicl nonamuil: pundyeckoe siBIeHUe, pu3nyeckas BeIUYUHA, MOJIEIb, TUIIOTE3a,
OPUHIINI, TIOCTYJAT, TEOpHsi, POTOH, U3TyUEHHUE U TIOTIIOIICHHE CBETA, aTOM;
cmbicn pusuueckux eenuuun, nocrosiHas Ilnanka, paanyc BopoBckolt opOUTHI,
DHEPreTUYECKUN YPOBEHb;
CMBICTL pu3uUecKux 3aK0OH08, NPUHYUNO0E U nocmynamoe (HopMyTUpOBKa, TPAHUIIBI
MPUMEHUMOCTH): TocTynaThl bopa;
yMeTh
npuUEOOUmMb NPUMEPLL ONBLIMOE, WIIIOCHMPUPYIOWUX, UYmo: HAOIIOACHUS W
AKCIIEPUMEHT CIIYXaT OCHOBOM JJIsl BBIABUKEHHUS TUIOTE3 M MOCTPOECHUS HAyUYHBIX
TEOPUH; SKCIIEPUMEHT MO3BOJSET MPOBEPUTh UCTUHHOCTh TEOPETUUYECKUX BBIBOIOB;
¢dbusndeckas TEOpHusi JAaeT BO3MOXKHOCTh OOBSCHATH SIBJICHUS MPUPOJLI U HAYUHBIC
(bakTbl; puznyeckas Teopusi MO3BOJISIET NPECKA3BIBATH €II€ HEM3BECTHBIC SIBJICHUS U
UX 0COOCHHOCTH; NMPU OOBICHEHUH IPUPOIHBIX SBICHUN UCTIONB3YIOTCS (PU3nUYecKue
MOJIETIM; OJMH U TOT K€ MPHUPOAHBIA OOBEKT WM SIBICHUE MOXHO HCCIIEIOBaTh Ha
OCHOBE HCIOJb30BaHUS Pa3HbIX MoOjeNiel 3akoHbl (pU3MKH U (HU3UYECKUE TEOpUU
HMMEIOT CBOM ONPENICIICHHBIE TPAaHULIbI IPUMEHUMOCTH;
onucsléams QyHOAMEHMAIbHbIE ONbIMbL, OKA3A6UIUE CYULECIEEHHOE IUAHUE HA
pazeumue uzuku,
npUMEHAmMb NOJIyYEeHHble 3HAHUA 015 PeUleHUA PU3UYEeCKUX 3a0ay;
onpeodenamp: Xapaxkrep GU3NIECKOTO Ipoliecca rno rpaduky, radnuie, popmyre;
60CHPDUHUMAMb U HA OCHOBE NOJIYYEHHHIX 3HAHUIN CAMOCMOAMENbHO OUCHUBAMD
nHopMmaiuio, coaepxkairytocst B coodmenusix CMU, HaydHO-TIOMYISIPHBIX CTAThHSIX.
HUcnoab30BaTh MNpUOOpPETEHHbIE 3HAHMA W YMEHHMS B NPaKTHYeCKOH
NeSITeJIbHOCTH M MOBCEHEBHOM KU3HU JIJIA:
® OBITOBBIX AIIEKTPONIPUOOPOB, CPEACTB PAINO- M TEIEKOMMYHUKAITMOHHON CBA3H;
eaHa/lM3a M OLEHKU BIMSHUS HA OPraHU3M 4YEJIOBEKA U JAPYrM€ OpraHU3MBI
3arpsi3HEHUS OKPYIKAIOLIEN Cpebl
® PAIIMOHAJILHOTO MPUPOIOTOIB30BAHUS U 3AIUTHI OKPY>KAIOIIEH Cpebl;
e OTIpe/ieTICHHs] COOCTBEHHOM MO3ULIMHU MO OTHOIIEHHUIO K SKOJIOTHYECKUM IMTpodiieMam
Y MOBEJICHUIO B TPUPOIHOU CpEE.
Buowt u ¢hopmur konmpona:
-OTYET O BBHITIOJHEHUH JTa00PATOPHOI pabOTHI;
-caMOCTOsITeIbHAs padoTa;
-3a4ET;
-ppoHTaNIBHBIN OnpocC.

ATtomHoe s1po (9 yacoB)
PamnoaktuBHOCTE. COCTaB aTOMHOTO A11pa. [IpOTOHHO-HEUTPOHHASI MOJENb SAIpa.
SnepHble cuiia. DHeprus cBs3M aToMHbIX siep. Jledekr macc. PagunoakTuBHbIe
MpeBpallleHusl. 3aKOH PaJuoaKTUBHOTO pacnaaa. SaepHbie peakiuu.
DHepreTHUeCcKui BbIXOJ SAEPHBIX peakiuil. Jlenenue saep ypana. Llennas sinepHas
peakuusd. Anepnas sHeprerrka. Cunres siep. buonoruueckoe aeiictere



PaAMOAKTUBHBIX M3NTydeHHH. [[03a n3mydenus. DieMeHTapHbIE YaC THIIHI.
Jlemoncmpayuu TabnuIIbl.

B pezynvmame uzyuenus memot odyuaroujuecsa 00714cen

3HATH/TIOHUMATh

cMbicl nonamuil: pundyeckoe siBIeHUe, pu3nyeckas BeIUYUHA, MOJIEIb, TUIIOTE3a,
NPUHIIUI, TOCTYJaT, Teopus, (OTOH, PaTUOAKTUBHOCTb, SICPHBIC CHIIbI, YHEPTUS
CBSI3HM, CHHTE3, JIEMEHTAPHBIC YACTHUIIbI,

cmblcnl  uzuueckux eenuuuH, 1ePekT macc, yaenbHas JHEPrusl CBsA3M, 1032
W3ITy9CHHS,

CMBICTL (pu3uuecKux 3aKoOH08, NPUHYUNO0E U nocmynamoe (HopMyTUpOBKa, TPAHUIIBI
MPUMEHUMOCTH): 3aKOH PaIuOaKTUBHOTO PacIaa;

yMeTbh

npuUEOOUmMb NPUMEPLL ONBLIMOE, WIIIOCHPUPYIOWUX, UYMmOe: HAOIIOACHUS W
AKCIIEPUMEHT CIIY>KaT OCHOBOM JIJISi BBIABM)KCHHS TUIIOTE3 U MOCTPOCHHS HAyUHBIX
TEOPHIi; HIKCIIEPUMEHT MO3BOJISIET TPOBEPUTHh UCTUHHOCTH TEOPETUYECKHUX BBIBOJOB;
du3nueckas TEOpHUsi JAaeT BO3MOXKHOCTh OOBSCHATH SIBJICHUS MPUPOJLI U HAYUHBIC
(bakTbl; puznueckas Teopus MO3BOJISIET MIPEICKA3BIBATH €IIe HEM3BECTHBIC SIBJICHUS U
UX 0COOEHHOCTH; NMPU OOBICHEHUH TIPUPOJIHBIX SBICHUIN UCIONB3YIOTCS (hU3UUECKUE
MOJIETIM; OJMH U TOT K€ MPHUPOAHBIA OOBEKT WIIM SIBICHUE MOXHO HCCIEOBaTh Ha
OCHOBE HCIOJb30BaHUS Pa3HbIX MoOjeNiel 3akoHbl (U3uMKU U (PU3NYECKHe TEOPHUH
MMEIOT CBOU OTIPE/ICIICHHBIC TPAHUIIBI TPUMEHUMOCTH;

onucsleams QyHOAMEHMAIbHbIE ONBIMbL, OKA3AGUIUE CYULECHIEEHHOE IUAHUE HA
pazeumue uszuxu;

NpUMEHAMb NOJIYYEeHHblEe 3HAHUA 015 PeUleHUA PU3UYEeCKUX 3a0ay;

onpeodenamsp: Xapaxkrep GU3NIECKOTO Mpoliecca 1o rpaduky, Tadnuiie, Gopmyre;
60CHPDUHUMAMb U HA OCHOBE NOJIYYEHHHIX 3HAHUI CAMOCMOAMENbHO OUCHUBAMD
uHdopmarluio, coaepxkairytocs B coodmenusx CMU, HaydHO-TTOMYNISIPHBIX CTATHIX.
Hcnoan3oBarh mnpuoOpeTeHHbIe 3HAHUA M YMEHUSI B NPaKTHYECKOW
NeSITeJIbHOCTU U MOBCETHEBHOM KM3HU J1JI91:

® OBITOBBIX AIIEKTPOMPUOOPOB, CPEACTB PAINO- M TEIEKOMMYHUKAITMOHHON CBA3H;
eaHaM3a WM OICHKH BJIMSHUS Ha OpPraHW3M 4YeJIOBEKa W JpPYyTHe OpraHU3MBI
3arpsI3HEHUS OKPYIKAIOLLIEN Cpebl

® PAIMOHAJILHOTO TIPUPOIOTIONB30BAHUS U 3AIUTHI OKPY>KAFOIICH CPeIbl;

e onpesiesieHrs] COOCTBEHHOW MO3HITUH M0 OTHOIIEHHUIO K 9KOJIOTHYECKUM MpobdiieMam
Y MOBEJICHUIO B TPUPOIHOU CpEE.

Buowt u ¢hopmut konmponas:,

-caMOCTOsITeIbHAs padoTa;

-KOHTpPOJIbHAs padoTa;

-3a4eT;

-ppoHTaNIBHBIN Onpoc.

JuemeHThI acTpopu3nku (4 yaca)
Ctpoenue Conneunoii cucremsl. Cucrema 3emisi-JIyna. O01mmue cBeieHUs 0
Connue. ®usnueckas npupona 3se3a. ['anaktuka. [IpocTpancTBeHHBIE MAaCIITAOBI
HabmonaeMoit Beenennoii.



B pezynomame uszyuenus memot o0yuarowjueca 0014#ceH
3HATH/TIOHUMATh
cmoicn nonamui: I'anakruka, Beenennas;
cmblenl puzuueckux eiuyuuH, CBETOBOM TOJI, MAPCEK, 3BE3/IHAS BEJIMYMHA,
CMbICT (hu3uuecKux 3aKoH08, NPUHYUNO0E8 U nocmynamos (HPopMyIUPOBKA, TPAHUIIBI
NPUMEHUMOCTH): 3akoHbl Keruiepa;
yMeTh
npuEOOUmMb NPUMEPLL ONBLIMOE, UWIIIOCHPUPYIOWUX, UYmO: HAOIIONCHUSI W
AKCIIEPUMEHT CIIYXaT OCHOBOM JJIsI BBIJABUKEHHUS TUIOTE3 M MOCTPOECHUS HAyUYHBIX
TEOPUH; SKCIIEPUMEHT MO3BOJISIET MPOBEPUTh UCTUHHOCTh TEOPETUUYECKUX BBIBOJIOB,;
dbu3nUecKas TEOpus TaeT BO3MOKHOCTh OOBSCHATH SIBICHUS NMPUPOILI M HAYIHBIC
(daxTel; puznueckas Teopusl MO3BOJSET MPEICKA3BIBATH €IIIE HEU3BECTHBIC SABJICHUS U
UX 0COOCHHOCTHU; TPU OOBICHEHUU MPUPOIHBIX SIBJICHUNU UCIOJIB3YIOTCSA (HU3UYECKUE
MOJIENIM; OJMH U TOT K€ MPHUPOAHBIA OOBEKT WM SIBICHUE MOXHO HCCIIEOBaTh Ha
OCHOBE HCIOJb30BaHUS Pa3HbIX MoOjeNied 3akoHbl (PU3MKH U (HU3UYECKUE TEOpUU
HMMEIOT CBOM ONPEICIICHHBIE TPAaHULIBI IPUMEHUMOCTH;
onucwléamsv PyHOamMeHmMalIbHble ONbIMbL, OKA3AGUIUE CYULECHIBEHHOE GIUAHUE HA
paszeumue usuku;
NpUMEHAMb NOJIYYEHHble 3HAHUA 011 PeUleHUsA Pu3uiuecKux 3a0ay;
onpeodenamp: Xxapakrep GU3NUECKOro mpoliecca no rpaduky, Tadnuie, Gopmye;
60CNPUHUMAMb U HA OCHOBE NOJIYYEHHBIX 3HAHUW CAMOCHMOAMENbHO OUCHUBAMD
nHpopMmaiuio, coaepxairytocst B coodmenusix CMU, HaydHO-TOMYISIPHBIX CTAThHSIX.
HUcnoub3oBarh 1NpuHOOpeTeHHbIE 3HAHMA W YMEHHMS B  NPaKTHYECKOH
NesITeJIbHOCTU U MOBCEIHEBHOM KU3HU JIJIA:
® OBITOBBIX AIIEKTPONPUOOPOB, CPEJICTB PAIUO- U TEIEKOMMYHUKAIITMOHHOU CBSI3H;
eaHa/lM3a M OLEHKU BIUSHHS Ha OPraHU3M 4YEJIOBEKa W JAPYrM€ OpraHU3MBI
3arpsA3HEHUS OKPYKAIOIIEH CpeJibl
® PAIMOHAJILHOTO MTPUPOJONOJIB30BAHUS U 3aLUTHI OKPYKAIOIIEH CPEJIbI;
® OTIpEICJICHUS] COOCTBEHHOU MO3UIIMU IO OTHOIICHUIO K IKOJIOTHUUECKUM MpobdIeMam
Y MOBEJICHUIO B PUPOIHOM Cpee.
Buowt u ¢hopmut konmpona:
-TECT;
-(poHTaTBHBIN OTpOC.

IToBTOpenue(7 yacon)
OCHOBHBIC MMOHATUS U 3aKOHBI «MexaHukn», « MonekyasspHO PU3UKM»,
«QnexkTpoauHaMuKny», «KBaHTOBOW (HU3UKIY.
B pezynomame usyuenus memul 00yuarouuecs 00ai4#cen
3HATH/TIOHMMATh
CMbBICI ROHAMUI: OCHOBHBIC TIOHATHUS Kypca (PU3HKH;
CMbIC (hu3uuecKux eenuduH, OCHOBHBIE BEJIMUUHBI Kypca (PU3UKH,
CMbBICT (hu3uuecKux 3aKoH08, NPUHYUNOE U nocmynamos (PopMyIupOBKa, TPAHUIIBI
NPUMEHUMOCTH): 3aKOHBI U TIOCTYJIAThl (PU3UKH,
yMeTh
NpUBOOUMb NPUMEPLL  ONBINOG, WIIIOCHPUPYIOWUX, Ymo: HAOIIONEHUs W
AKCIIEPUMEHT CIIYXaT OCHOBOM JJIsl BBIJABMXKEHHUSI TMIIOTE3 M MOCTPOEHUS HAyYHBIX



TEOpUH; SKCIIEPUMEHT IMO3BOJIAET MMPOBEPUTH UCTUHHOCTH TEOPETUUECKUX BBHIBOJOB;
¢dusnueckas TeOpusi JAaeT BO3MOXKHOCTh OOBSCHATH SIBJICHUS MPUPOJLI U HAyUHBIC
(dakTbl; puznUecKkas Teopus MO3BOJISIET IPE/ICKA3BIBATH €IlIe HEU3BECTHBIC SIBJICHUS U
UX 0COOEHHOCTH; MPU OO0BICHEHUH MPUPOJIHBIX SIBICHUIN UCIONIB3YIOTCS (HU3UUECKUE
MOJIEIN; OAMH U TOT K€ MPUPOJHBIA OOBEKT WJIM SBICHHE MOXKHO HCCIIEIOBaTh Ha
OCHOBE HCIOJIb30BaHUS Pa3HbIX MoOjeNed 3akOHbl (PU3MKH U (U3UYECKUE TEOpUU
UMEIOT CBOM OTPEJIEICHHbIC IPAHUIIBI TPUMEHUMOCTH;
onucsleams QyHOAMeHMAIbHbIE ONbINbL, OKA3AGUIUE CYUIECHBEHHOE 6/IUAHUE HA
pazeumue uszuxu;
NpUMEHAMb NOJIYYEeHHble 3HAHUA 017 PeuleHUA Pu3uYecKux 3aoau;
onpeodenamp: Xapakrep GU3NIECKOTO Ipoliecca no rpaduky, Tadmumie, Gopmye;
60CHPDUHUMAMb U HA OCHOBE NOJYYEHHBIX 3HAHUIL CAMOCMOAMENbHO OUECHUBAMD
uH(popmalmio, coaepxairyrocs B coodmenusx CMU, HaydHO-OMYNISAPHBIX CTATHIX.
Hcnonb3oBarth mnpuoOpeTeHHble 3HAHUST W YMEHHS B NPAaKTHYECKOWH
NAeATeJJbHOCTH U NOBCeIHEBHOM KU3HHU IJIs:
© OBITOBBIX AIEKTPONPUOOPOB, CPEICTB PaAUO- U TEIIEKOMMYHHUKAIIUOHHOM CBSI3U;
eaHaIM3a M OIEHKU BIUSHUS Ha OpPraHuW3M 4YeJlOBeKa U JPYyrue OpraHU3MbI
3arpsA3HEHUs OKPYKAIOIIEH Cpebl
® PALIOHAJIEHOTO PUPOIONOIB30BAHUS U 3aIUTHI OKPY>KAIOIIEH CPEebl;
e OIIpeNieTICHHUs] COOCTBEHHOM MO3UILIMU MO OTHOIIEHHUIO K SKOJIOTHYECKUM IpodieMam
Y MOBEJICHUIO B IIPUPOIHOU CpEE.
Buowt u ghopmur konmpona:
-UTOTOBAasi KOHTPOJIbHASA paboTa;
-ppoHTaNIBHBIN Onpoc.

YueOHO-TeMaTHYeCKH i TJIAH

Ne Ha3zBanue Tembl, pasaesia KoJu1-Bo KoJu1-Bo
n/ 4acoB NPOBEPOYHBIX
1| padot
JIEKTPOAUHAMMKA 39
1 | ITocTOSTHHBIN ANEKTPUUECKUIN TOK 10 3
(BxomHast
KOHTPOJIbHAS
pabora,
KOHTPOJbHAs
pabora, 3a4er)
2 | B3auMoCBsI3b 2JIEKTPUYECKOTO U 8 2
MarHUTHOTO TTOJICH (KOHTpOJIbHAS
pabora, 3a4er)
3 | DnexTpoMarHuTHBIEC KOJIeOaHUs 1 6 2
BOJTHBI (KOHTpOJIbHAS
pabora, 3a4er )
4 | OnTuka 11 2
(kOHTpOJIbHAS
pabora, 3a4eT)




5 | OcHOBBI clIELHAIBHON TEOPUU 4 1
OTHOCHUTEILHOCTH (3auer)
JIeMeHTbl KBAHTOBOW (U3NKH U 24
acTpo(pu3uKu

6 | ®otordpdext 6 1
(kOHTpOJIbHAS

pabora )

7 | CtpoeHue aToMOB ) 1

(3auer)

8 | AToOMHOE s1pO 9 2
(kOHTpOJIbHAS
pabora, 3a4er)

9 | DnemeHTHI acTPOPUZUKHU 4 1

(TecT)
IHoBTOpeHue 5 1
(uToromas
KOHTPOJIbHAS
pabota)
Hroro: 68 15

TpeOoBaHusI K YPOBHIO OATOTOBKH 00y4YaIOIIUXCHA

B pe3ynomame uzyuenusn puzuxu na 6azo8om ypoeHe 00yuarouiuiica 001x4ceH
3HATH/TIOHUMATH
o cmolcn nowamun: puznydeckoe sBICHHE, (U3MUYECKas BEIMYMHA, MOJCIb,
TUTIOTE3a, MPUHIMI, T[OCTYJIaT, TEOpHUs, NPOCTPAHCTBO, BpeMs, BEIIECTBO,
B3aMMOJICHCTBHE, PE30HAHC, OJJICKTPOMATHUTHBIC KOJICOAHUS, DICKTPOMArHUTHOE
11oJie, DJIICKTPOMArHUTHAs BOJIHA, aTOM, KBAaHT, (POTOH, aTOMHOE SIAPO, 1e(PEKT MaCCHI,
SHEPrusi CBA3U, PAJUOAKTUBHOCTb, WOHM3UPYIOUIEE H3Iy4eHUE, IUIAHETa, 3BE37a,
rajaktuka, Bcenenunas;
o cmolenl pu3uyeckux eenuyuH: Pa3HOCTh MOTEHIMAJTIOB, BJIEKTPOEMKOCTb,
DHEPrusl AJICKTPUYECKOTO TIOJIsA, CHUJIa DIIEKTPUYECKOTO TOKa, DJIEKTPUUECKOE
HaIpsDKEHUE, DJIEKTPUUECKOE COMPOTUBIICHUE, AJICKTPOJBIKYIIAS CUJIa, MAarHUTHBIN
MOTOK, MHAYKIIUS MarHUTHOTO TOJII, WHIYKTUBHOCTb, SHEPIUsi MarHUTHOTO IIOJIS,
MoKa3aTesb MPEJIOMJICHHUS, ONITUYECKasl CUJIa JIMH3bI;
o CMbIC huzuueckux 3aKoHo8, NPUHUUNOE U nocmynamos (popMynupoBKa,
rpaHUIbl TPUMEHUMOCTH): 3akoH Oma juisi moyiHOW 1enu, 3akoH Jlxoyns-Jlenua,
3aKOH JJICKTPOMAarHUTHOM WHIYKIIMH, 3aKOHBI OTPAKEHUS W TPEJOMIICHHUS CBETA,
MOCTYJaThl CHEUATbHON TEOPUH OTHOCHUTEIIBHOCTH, 3aKOH CBS3U MAacChl U YHEPTHH,
3akoHbI poTodddekTa, moctynaarsl bopa, 3aKoH pagoaKTUBHOTO PacIaja;
®GK/1A0 POCCUIICKUX U 3APYOEHCHBIX YUEHbIX, OKA3ABIINX HAWOOJBINEE BIUSHUE HA
pa3BUTHE (PUBHKY;



yMeTh

S. onucvleams U 00BbACHAMY pe3yibmamovl HAONIO0EHUN U IKCHEPUMEHMOE:
B3aUMOJICIICTBHE MPOBOAHUKOB C TOKOM; IEMICTBHE MAarHUTHOTO MOJII HA IPOBOJHUK C
TOKOM; 3aBHCUMOCTb CONPOTHUBIICHHUS TMOJYIPOBOJHUKOB OT TEMIIEPATypbl U
OCBEILICHUS; SJIEKTPOMAarHWTHAas WHIYKLHS; pPaclpOCTPAHEHUE BIEKTPOMArHUTHBIX
BOJIH; AMCHEpCUs], UHTEPPEpEeHINS U AUPPAKIKs CBETA; U3MyYEHUE U TMOIJIOIECHUE
CBETa aTOMaMH, JIMHEW4YaThie CIIeKTPhl; GoToAh(dEKT; paluOaKTUBHOCTD;

6. npueoOOUmMs NPUMEPLL ONBIMOG, ULIOCHPUDPYIOWUX, YUMO: HAOIIONEHUS U
AKCIIEPUMEHT CIIY>)KaT OCHOBOM ISl BBIJABM)KEHHSI THIIOTE3 U MOCTPOCHHS HAyYHBIX
TEOPHIi; IKCIEPUMEHT MO3BOJISIET TPOBEPUTHh HCTHHHOCTh TEOPETUYECKHUX BBIBOJOB;
¢dbusnueckas Teopus NaeT BOMOXKHOCTh OOBSICHSATH SIBICHHS MPUPOABI U HAYIHBIC
(bakTbl; puznyecKas TeOpHs MO3BOJISIET IPECKA3BIBATH €II€ HEU3BECTHBIE SIBJICHUS U
UX 0COOEHHOCTH; NMPU OOBICHEHUH IIPUPOIHBIX SBICHUI UCIOJIB3YIOTCS (PU3UUYECKUE
MOJIENIN; OJUH U TOT € HNPUPOJHBIA OOBEKT WIM SIBICHHE MOXHO HCCIIEAOBaTh Ha
OCHOBE MCIIOJIb30BAaHUSl Pa3HbIX MOJEJEH; 3aKOHbl (PU3MKU U (PUBHYECKUE TEOPUU
MMEIOT CBOU ONPEJECIICHHBIE IPAHNUIIBI TPUMEHUMOCTH;

7. onucvleams QynoamenmanvHvle ONbIMDBIL, OKA3AGUIUE CYULECHIBEHHOE
énuAHUe HA pazeumue usuku,

8.  npumenamv nonyueHHble 3HAHUA 0N PEUIeHUA (PU3UUECKUX 3a0aY;

9. onpedenamsp: Xapaktep (Qusmyeckoro rmnpoiecca Mo Tpaduky, TabIuUIe,

dbopmyse; TPOAYKTHI SAEPHBIX pEAKIUl HAa OCHOBE 3aKOHOB COXpaHEHUs
AIIEKTPUYECKOTO 3apsifa U MaCCOBOIO YHCIIA;

10. wu3zmepsamsp: dnexrpuueckoe compotuBieHne, OJIAC w  BHyTpeHHee
CONPOTHUBIICHHE MCTOYHHMKA TOKA, MOKA3aTellb MPEIOMIIEHUSI BEIECTBA, ONTUYECKYIO
CWJIy JIMH3bI, JIJIMHY CBETOBOW BOJIHBI; MPEACTABIATH PE3YlIbTaThl U3MEPEHUN C
YYETOM HX MOTPEUIHOCTEM;

11. npueooumsv npumepvt npaKmuueckozo NpuUMEHEHUA (QU3UYECKUX 3HAHUIL:
AIEKTPOJMHAMUKHA B DHEPIETHUKE; PA3JIMYHBIX BUJOB AJIEKTPOMArHUTHBIX U3TyYEHUM
JUISL pa3BUTHUSL PaJMO- W TEICKOMMYHUKAIM, KBAaHTOBOM (PU3UKM B CO3MaHUU
AJIEPHOM SHEPIE€THUKH, JIA3EPOB;

12. eocnpunumams u Hna o0cHoGe RNOJYUEHHBLIX 3HAHUN CAMOCHOAMENbHO
oyenusamsp wvH(poOpMaruio, comepxkaimryrocs B cooOmeHusx CMMU, HayuHo-
MONYJSIPHBIX CcTarThbsiX. Mcmoib30BaTb NPUOOPETeHHbIEe 3HAHMA W YMEHHUS B
NMPAKTHYECKOM AeSiITeJIbHOCTH M MOBCEAHEBHOM KU3HU JJI4:

eoOecrnieueHnsi 0€30MaCHOCTU KU3ZHENAEATEIBHOCTH B MPOLECCE HCIOIb30BaAHUS
TPAHCHOPTHBIX ~ CPEACTB, OBITOBBIX  3JEKTPONPUOOPOB, CPEACTB paauo- U
TEJIEKOMMYHUKAIIMOHHOM CBSI3H;

eaHalM3a W OIICHKU BIMSHUS Ha OPraHU3M YEJIIOBEKAa M JIPyrHe€ OpraHU3MbI
3arpsi3HEHMS OKPYKAIOIIEH Cpeabl;

®PallMOHAIBHOTO MTPUPOAOIIOIB30BAHUS U 3aLIUThI OKPYKAIOILEH CPEIbI;

e OIIpeieNieHUs COOCTBEHHOM MO3UIIMU IO OTHOIIEHHUIO K SKOJIOTUYECKUM MpodIeMam
Y TIOBEJEHUIO B IIPUPOJHOM CPENIE;

e1I0MCKa, 00pabOTKM U TpeabsiBIeHUs HH(OPMALUMU MO (PU3UKE B KOMIBIOTEPHBIX
0a3ax maHHBIX U ceTsax (cetu MHTEpHET).



JIuteparypa u cpeacrsa o0yueHust
na yuenuka:
1.H.C.IlypeiueBa, H.E.Baxeesckas, J[.A.lcaeB, B.M.YHapyrun ®usuka (0a30BbIi
ypoBeHs) 11xkimacc. [Ipoda, 2015 1.
2.PeimreBuy ATl 3agaunuk 10-11 knacesl. M, [dpoda, 2005.
na yuumens:
1.H.C.IlypeiueBa, H.E.Baxeesckas, J[.A.MUcaeB, B.M.Yapyrun ®usuka (0a30BbIi
ypoBenb) 11kimacc. [poda, 2015 .
2.Kupuxk JLA., luk FO.1. COopHuUK 3a1aHUl U CaMOCTOATEIBHBIX padoT. M, Mnekca,
2008.
3.PeimkeBuu A.IL. 3amaunuk 10-11 xknaceel. M, Jpoda, 2005.
4.1eBioBB.®. Tectsl o dusuke ns 7-11 k. Bonrorpan. 2007.
MyJarsuMeauacpeacTBa:
1. DneKTpoHHBIE YPOKH U TECTHI.
2 MynwsrumenuitHoe nocodue «Xuas puzukay.
3.9nexrponnbie ypoku u TecThl. OO0 «duzukon». MSC.SOFWALE.
4. Bukunmenusi.
5. HuTepHeT-pecypchl.
O6opynoBanue u npudOpPHI:

1.  KommiekT nopTpeToB YUEHbIX-(PU3UKOB ISl CPEAHEN IIKOJIBI.

2. Kommuiekt Tabnui no (usuke 1j1si OCHOBHOM IIKOJBI.

3. duznueckue npudopbl, COOTBETCTBYIONIME JIabOpaTopHbIM padotam 11 kimacca.
4.  HabGop mpuOOpoB [Tl MPOBEICHUS I€MOHCTPAIIMOHHOTO dKcTiepuMenTa B 11

KJI1acce.



KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne Tema Komm Tun ypoka |DaemeHTsl cogepxanus| Buyrpunpenvernsie u| Buabl u ¢popmbl Cpoku IIpumeyanue
n/ ypoka 4yecTB MeKIpeIMeTHbIe KOHTPOJIA NPOBe/IeHUsl
n 0 CBSI3H
yaco
B
1 2 3 4 9) 6 { 8 9 10
IlepBblii TDHMeECTD

daexTpuyeckn (10

i TOK

1/1 | BBoaHbrit 1 VYpok u3ydeHus | DNEeKTPUUYECKUI TOK, du3uka: TeMa Texymui
MHCTPYKTaX I10 HOBOTO YCJIOBUS CYIIECTBOBAHUS |« DIEKTPUUECKU TOK» |PpOHTAIBHBIN
1.0. YcnoBus Marepuaia a11. Toka. Cujia ToKa , SKIL. onpoc
CYIIECTBOBAHUS Jluteparypa: ymenue
3]1. TOKA. apryMeHTHPOBAHHO
Hocurenn OTBEYATh Ha BOIIPOCHI.

AIIEKTPUYECKOTO
3apsja B
pa3IMYHbIX
cpenax.

2/2 | O/1C. 3akon 1 KomOunmpoBanH |McTOUHHMKH TOKA. du3zuka: TemMa Texymmii
Owma 15 monHon Bl YPOK HcTouHMKH TOKA B «QnekTpuueckuil Tok» [CaMoCTosATENbHAs
LIETIH. AILIETH , SKIL. paborta

Pycckuii s3bIk: (oOyuarommas)
yYMEHHE I'PaMOTHO

oopMIIATh perieHue

3ajad.

3/3 |Bxonnas 1 VYpok koHTponis  |Marepuan 10 kiacca Pycckuii A3bIK: Texymmii
KOHTPOJIbHAs 3HaHUHN YMEHHE IPaMOTHO KonTponpHas
pa0ora. oopMiATh petieHne  [paboTa.

3ajad.

4/4 |[TepBuuHbBIi 1 KomOunupoBann |ConporusieHue du3uka: TeMa [IpomexyTOUHBI.

MHCTPYKTaX 10 I IIPOBOJIHHUKA, «QnekTpudeckuil Tok» |CaMocTosTeNbHAs




T.0. 3aBUCUMOCTh , SKII. pabora
JIaGoparopHast COIIPOTUBJICHUS OT Maremaruka: ymMeHue

pabota Nel TEMIIEPaTyphl. YUTATh U

«M3mepenne CBepXnpoBOAUMOCTb UHTEPIPETUPOBATH
AJIEKTPUYECKOTO rpaduKy.

COIIPOTHUBIICHUS

C IIOMOIIBIO

OMMETpay

5/5 |JIaboparopuast |1 KomOunMpoBaHH |3akoHbI du3uka: TeMa Texymuii
pabota Ne2 BII MIOCJIE/IOBATENILHOIO U |«DNEKTPUUYECKUN TOK» |DpOHTANIbHBIN
«M3mepenune napauienbHOro , SKII. orpoc.

S1Cnu COEMHEHUH Maremaruka: ymenue |Tect
BHYTPEHHETO POBOTHUKOB HaXOAUTh KOMIIOHEHTBI
COIIPOTUBIICHUS YpaBHEHHUH.

HCTOYHHUKA

TOKa»

6/6 | Dnexkrpuueckue |1 Ypok ITocnenoBarenbHOE U du3zuka: Tema Texkymuid.
LIETH C COBEPUIECHCTBOBA |MapajlieIbHOE «INeKTpudecKuid Tok» [OT4eT o
apajuIeIbHBIM HUs 3HaHUU COEIIHEHUS , SKII. BBITNIOJTHEHUH
u MIPOBOHUKOB Pycckmii f13bIK: naboparopHoi
IIOCJIEJOBATENBH YMEHHE OTpaxkarb B paboTHI
bIM MUCbMEHHON (hopme
COEIMHEHUEM pE3yNbTaThl
IIPOBOJIHUKOB nabopaTopHOi paboThI

717 |IlpumeHenue 1 KombOunupoBanu |/lelictBus Toka. 3akoH  |Pu3mka: rema Texymmid.
3aKOHOB BII Dapanest. «Qnektpuueckuii Tok» |CamocTosTenbHas
MIOCTOSTHHOTO , SKII. pabora
TOKA. Maremaruka: yMeHHE
IIpumenenne HAaXOJIUTh KOMIIOHEHTBI
3JIEKTPOTTPOBOIH ypaBHEHUH
OCTH KHUAKOCTH.

8/8 |IIpumenenue 1 KomOunupoBann |Onekrpuueckuii Tok B |JIuTeparypa: Texymui.
BaKyyMHBIX I pacTBOpax M paciiaBax |MH(OpMaIMOHHO- ®poHTaIBHBIN
puodopoB, ANIEKTPOJIUTOB, BAKyyMe |CMBICIIOBOW aHAIN3 orpoc
ra30BbIX ¥ MOJTyITPOBOJJHUKAX. TEKCTa




paspsiios,

MIOJIyIIPOBOAHUK
OB.

9/9 |3auet Nel o 1 VYpok KOHTpOJIST | DNEKTPUUECKHM TOK Pycckuii s3bIK: Temarnueckuit
Teme 3HAHUU YMEHHE TPaMOTHO U 3auer
«ITocTossHHBIN apryMEHTHPOBAaHHO
AEKTPUUECKUI OTBEYaTh Ha BOMPOCHI
TOK)

10/ |KonTpombHast 1 YpOoK KOHTpONISL | DNEKTPUUECKUI TOK Pycckmii f13bIK: Temarnueckuil.

10 |pabota Ne 1 mo 3HaHUH YMEHHUE TPaMOTHO KonTponbhas
TeMe 0opOpMIIATh pelIeHH |[paboTa
«IIocTossHHBIN 3a7a4
AIEKTPUYECKUI
TOK».

B3aumocBsasp |8
3J1eKTPHYeCKOr

0 M MATHUTHOIO
noJiei

11/ | MarauTHO® 1 VYpok uzyuenus |Bzaumoneiicrsue Hcropus: 3HakoMcTBO | TeKymui.

1 |none. Bextop HOBOTI'O IIPOBOJIHUKOB C TOKOM.  |C HcTOpuel pa3Butusa |DpoHTaNbHBIN
MarHuTHOM Marepuaia MarHuTHbIE CHIIBL. IIPEICTaBICHUN O ornpoc
WUHIYKIHUH. MarunuTtHoe mnore. MarHuTHOM IIOJIE.

MaruutHO€E CBolicTBa MArHUTHOTO
110JI€ TOKA. 0TSt

12/ | dewictBue m.o. |1 VYpok uzydenust |BekTop MarHUTHON du3uka: TeMa Texymui.

2 |Ha MPOBOJHHK C HOBOTO nHaykuy. [pasuiio «MarautHoe none», 9 |OpoHTaNBHBIH
TOKOM. Marepuaia «OypaBYMKa» KIL. oIpoc
JleficTBHE M.II. I'eorpadusn:

Ha JIBUX. MarHuTHOE I0JIe
3apsibl. 3emin

13/ |sIBnenne DMU. |1 KomOunupoBann |3akon Ammepa. [Ipasuiio |®@u3mnka: Tema [IpomexyTOUHBI.

3 |MarHuTHbII bI JICBOU PYKHU. «MarnutHoe noney, 9 |CamocrosTenpHas
notok. DJIC [Ipumenenne 3akoHa KJIL. paborta
WHIYKIUH. Amriepa HN30: ymenue TouHO

NepeaaBaTh




M300paKeHUS

14/ |3akon DMU . 1 KomOunupoBans |MarnutHoe nose Maremaruka: 3HaHue |TeKymuun.

4 |[IpaBumo Jlenna. bIN YPOK. MOHATHS TPOU3BOAHOM. | DPOHTATIBLHBIN

oInpoc

15/ |Camounaykims. |1 KomOuaMpoBaHH |MarHuTHOE 1osie Jlureparypa: Texkymuid.

5 |WHoyKTUBHOCTS. BII YPOK. UH(POPMALIMOHHO- OpOHTAIBHBIN

CMBICJIOBOM aHAN3 OTpocC.
TEKCTA.

16/ |BuxpeBoe 1 KomOunupoBann |B3auMocBsizb Pycckmii a3bIK: Texkymuid.

6 |smexTpuyeckoe Bl ypOK. ANEKTPUYECKOTO U YMEHHE I'PaMOTHO U @OpoHTaTBHBIHI
ToIe. MarHUTHOTO TOJIEH. apryMeHTHPOBAHHO oTpocC.
B3aumocssi3b OTBEYATh Ha BOIIPOCHI.

ANIEKTPUIECKOTO
Y MarHuTHOTO
TIOJIECH.

17/|3auer mo teme |1 VYpok KOHTpOJIs Pycckuii a3bIk: Temarnueckuii.

7 |«B3aumocss3b 3HAHUU YMEHHE TPaMOTHO U 3auer
AIIEKTPUYECKOTO apryMeHTHPOBAHHO
Y MarHuTHOTO 0TBEYATh Ha BOIMIPOCHI.

IOJIEH»

18/ |KonTposnbHast 1 Ypok KOHTpoIIst Pycckmii f13bIK: Temarnyeckui.

8 |pabora mo Teme 3HaHUH YMEHHUE IPaMOTHO Kontponbshas
«B3aumocBs3b oQopMIIATh pelieHue  (pabora
IIEKTPUYECKOTO 3aau.

Y MarHUTHOTO
TIOJIEN»
JaekTpoMarHu |6
THbIE

KOJIe0aHUA 1
BOJIHBI.

19/ |CBobomubIE 1 VYpox CB006OIHBIE Texymuii.

1 |mexaHnyeckue MTOBTOPEHHMSI MEXaHUYECKHE Maremartuka: ymeHue |OpoHTaNIbHBIN
KOJICOAHUS. KOJIeOaHusI. YUTaTh U ompoc
["apmMoHMUECKHE ["apMoHHYecKue MHTEPIPETUPOBATH




| KoJIeOaHUS. | KOJICOaHusI. | rpadukmy.
20/ |KonebarenbHubrii |1 Komb6unuposann |[IpeBpamienus sneprun | JInteparypa: ymenue |[IpoMeXyTOUHBIN.
2 |KOHTYp. bl IIPY 3JIEKTPOMAarHUTHBIX |apryMEHTHPOBAHHO CamocTosTenbHast
CBoboanbie KOJIe0aHUSX. 0TBEYaTh Ha BOIPOCHI. [pabora
OMK. [TepemeHHBII (oOy4arormast)
[IpeBpatienus ANEKTPUUYECKHI TOK U €ro
SHEPTUU MPH 0COOCHHOCTH.
JIEKTPOMarHuTH
BIX KOJICOAHUSX.
[Tepuog OMK.
21/ |Beinykaennbie |1 Kombunuposann |['enepupoBanue Jlureparypa: ymenue |Texkymui.
3 |DMK. bl AIEKTPUIECKON SJHEPTUH. |paboTarh ¢ TeKCTOM. | DpOHTaNbHBIN
[IepemenHbII VYCTpOMCTBO U IPUHLIMIT oIpoc
ToK. ['eHeparop JIEUCTBUSA
MIEPEMEHHOTO Tpanchopmaropa
TOKA.
22/ | Onextpomaraut |1 Kom6unupoBanu |IIpousBoxctso, nepenaya |JInreparypa: ymenue |Texkymuid.
4 |HOe€ more. BII 1 UCTIOJIb30BaHUE paboTarb ¢ TekCToM. | lUKTaHT
W3nyuenue u AEKTPUUECKON SHEPTUH
npuem OMB.
Cs-Ba OMB.
23/ [3ager mo Teme |1 VYpok KOHTpoJI | DNEeKTpOMarHUTHBIE Jluteparypa: ymenue |Temarnueckuit
5 [«OMK udMB» 3HaHUHN kosebanust. OCHOBBI apryMeHTUPOBAHHO 3ager
ANIEKTPOJMHAMUKH. OTBEYATh Ha BOIIPOCHI.
24/ |KoutponbHas 1 VYpok xoutponsg | Teopust Makcsemia. Pycckuii A3bIK: Temarnyeckui.
6 |pabora mo Teme 3HaHUHN Teopus JaIBHONEHCTBHS |yMEHUE TPAMOTHO KonTponpHas
«9OMK u OMB» U OJM3KOICHCTBHSL. oopMIIATh pemieHue  (pabora
BosnukHoBeHue u 3a1a4d.
pacrpocTpaHeHHue
ANIEKTPOMArHUTHOTO
TOJISL.
DJIEKTPOMarHUTHHIE
BoJIHBI. CBOMCTBa
ANIEKTPOMArHUTHBIX




BOJIH.

OnTuka 11

25/ |TTousTus u 1 KomOunupoBann |[loHATHS 1 3aKOHBI HcTtopus: 3HakoMcTBO | TeKymuid.

1 |3axoHbI bII TEOMETPUYECKOM ONTUKU. |C UCTOpUEN pa3BUThA |DpoHTaIBHBIN
reOMETPUYECKON OJEeKTpOMarHuTHas IIPEICTaBICHUAN O OIpocC.
OITHKH. IIPUpPOJia CBETA. 3aKOHBI |CBETOBBIX JIydax,

OJEKTpOMAarHuT pacrpoCTpaHeHUs CBETA. |pacpOCTPAHEHUN
Has npupoaa CBeETa.

CBETa. 3aKOHBI

pacupoCTpaHeHn

s CBETA.

26/ |Jlaboparopuas |1 KoMmOuHupoBaHH |3akoH NpesoMiIeHus .Pycckmuii A3bIK: Texymmii.

2 |pabota Ne3 bl CBETA. YMEHHE OTPaXarh B Otuer o
«3mepenue NUCbMEHHOU (hopme naboparopHoit
IOKa3aTess pe3ynbTaThl pabore.
MIPEIOMJIICHUS nabopaTopHOi paboThI
CTEKJIA»

27/ | Xox nyueii B 1 KomOunupoBann |Xon nydei B 3epkanax, |(Maremaruka: ymenue |Tekymuid.

3 |3epkainax, BII JIMH3aX, [pU3Max. CTPOUTH @pOHTAIBHBIN
JINH3aX, dopMyIa TOHKOM JIMH3bI. |IEPIIEHIUKYIISIPBI U oInpoc
pu3Max. OTKJIaJbIBAaTh

OJTMHAKOBBIE YITIbI

28/ |®opmyma 1 KomOunupoBann |®opmyna ToHKoH nuH3bl |MaremaTruka: ymenue | Tekymuid.

4 |TOHKOM JMH3BI. BI CTPOUTH OpOHTAIBHBIN
MEePHEeHIUKYISAPbI U onpoc
OTKJIaJbIBAaTh
OJTMHAKOBBIE YITIbI

29/ |OnTrueckue 1 Kom6unupoBanu |Ycrpoiicteo u npunuun (M30: ymenue Touno | Texymmid.

5 |mpubopsl BI JICUCTBUS ONTHUYECKUX  |II€pPEeaBaTh @pOoHTAIBHBIN

pubopoB n300pakeHue oIpoc

30/ |BonHOBBIC 1 Kom6unupoBann |Hutepdepenuus, Jluteparypa: ymenue |Texymui.

6 |cBoiicTBa cBeTa: bI mdpaxuus, pabotarh ¢ TekcToM.  |DPpOHTATBHBIN
uHTepPepeHus, MOJIIpU3aLIHs, omnpoc.
nudpaxims, JUCIIEPCHSL.




noJIsipu3anusi,
JUCTICPCHSL.

31/ |Ckopoctb cBeta |1 KomOuaupoBanH |MeTomasl n3MepeHus Jluteparypa: ymenue |Texkymuid.

7 |nee bl CKOPOCTH CBETA. pabortarh ¢ TekcToM.  |DpOHTATBHBIN
IKCIIEPUMEHTAIIb orpoc.

HOE
OIpeJIeJICHHE.

32/ | DnexTpomaruut |1 koMOuHupoBanH |[Ipumenenne SMB Jluteparypa: ymenue |Texymui.

8 |HbIE BOJHBI U UX 13071 pabotarh ¢ TeKCTOM.  |PpOHTAIBHBIN
MIPaKTHYECKOE orpoc.
IIPUMEHEHHE.

33/ |Pemrenue 3amay. |1 KomOunupoBann |Marepuain TeMbl Pycckuii A13bIK: Texymmii.

9 bIf yYMEHHUE TPaMOTHO ®poHTaATBHBIN

0oOPMIIATH pPEIICHUE  |OIMpOocC.
3ajad.
34/ |3auer mo Teme |1 VYpok koHTposis | Marepuan Tembl JIuteparypa: ymenue |Temarnueckuii
10 |«OnTuka» 3HaHUI apryMEHTUPOBAHHO 3auer
OTBEYATh Ha BOIIPOCHI.

35/ |KouTponbHas 1 VYpoxk koHTposst | Marepuas TeMbl Pycckmii A3bIK: TemaTnyeckui.

11 |pabota o Teme 3HAHUU YMEHHE I'PaMOTHO KontposnbpHas
«OnTtuka» oQopMIIATh pelieHue  (pabora

3a/1a4.
OcHoBBI 4
crenuaJbHoi
TeopuHn
OTHOCHTEJIBHOC
™

36/ | DnexTpoaunamu |1 Ypok uzyuenust |IIporuBopeuns. Hcropus: 3HakoMcTBO | TeKymui.

1 |xawu teopus HOBOTI'O IToctynarer CTO ¢ uctopuen co3ganus | POpOHTAIBHBIN
OTHOCHUTEIIBHOCT Marepuasa CTO oIpoc
n. [Toctynaret
CTO.

37/ |PensituBucTCKM# | 1 KomOunupoBann |PenstuBucrckuit Texymui.

2 |ummymbC. bIi VIMITYIIC DpOHTAIBHBIN




oIpoc
38/ |Cesi3zb Mmaccei u - |1 KomOunupoBanH |CBs3b Macchl U 3HEPTUU IIpomexyTOYHBI.
3 |?HEprum. bIf CamocrosiTenbHast
pabora.
39/ |3auer mo Teme |1 VYpoxk koHTposs  |Marepuai TeMbl TemaTuyeckui.
4 |«DnemeHTHI 3HAHUU 3auer
CTO»
DJIeMeHThI KBaHTOBO# (pu3uKu M acTpodu3uku. 24 yacoa
®ororpdexr |6
40/ |T'unoresa 1 W3ydenus HoBoii | YnsrpaduoneroBas HcTopus: ucropus Texymmii.
1 |[Inanka. TEMBI karactpoda. ['mmoreza  |puznueckux ®poHTaNbHBII
dororddekr. [Tnanka. ®oto3dekr.  |OTKpHITHIA. ompoc
3aKoHBI 3akoHbI GoTodhdexra.
dhotoahdekra
41/ |DotoH. 1 Komb6unupoBann |®Poton. CBoiicTBa Maremaruka: ymenue | Texymuin.
2 |DOTOAIEMEHTHI. BIN ¢dotoHa. POTOAIEMEHTHI. |BbIpa)KaTh MeMeHTbl  (DpoHTaIbHBIN
IIpumenenne YpaBHEHUA oIpoc
(OTO2IIEMEHTOB.
42/ |T'unore3a e 1 KomOunupoBann |/lniHa BOJIHBI Jie Pycckuii A3bIK: Texymui.
3 |bpoiimns. BI bpoiis. YMEHHE TPaMOTHO CamocTrosTenbHast
KopnyckynsapHo- KopnyckynspHo- OTBEYaTh Ha BOIPOCHI. [pabora.
BOJIHOBOM BOJIHOBOU JyaJIU3M.
Jyaau3M.
43/ |1aBnenue ceera. |1 Kom6unupoBann |Onsit JIeGenena. Maremaruka: ymenue |Tekymuii.
4 |CootHoleHHE BIN [laBneHue ceera. BBIpa)KaTh AeMeHTbl  |DpoHTaNbHBIN
HEeoIpeeIeHHO CootHomieHue ypaBHEHUS orpoc.
cren HEOIPEIEICHHOCTEN Pycckuii A3bIK:
I'eitzenbepra. ['eiizenbepra yYMEHHE I'PaMOTHO
OTBEYATh Ha BOIIPOCHI
44/ |Perenue 3amay. |1 KombuaupoBann |Marepuan TeMbl Pycckmii f13bIK: Texymmii.
5 BIN YMEHHE I'PaMOTHO CamMocTosTenbHast
odopMIIATh pemeHne  (padoTa.
3a/1a4.
45/ |KonTtposbHas 1 VYpoxk koHTposst | Marepuas TeMbl Pycckmii a3bIK: Temarnyeckui.




6 |pabora. 3HaHUH YMEHHUE TPaMOTHO KonTponbhas
ohOopMIIATh pelieHre  (paboTa
3ajad.
Crpoenue
aTOMOB

46/ |OnbIThI VYpoxk u3ydyenuss |OnbiThl Pezepdopna. JInteparypa: Texkymmid.

1 |Pesepdopna. HOBOT'O [InanerapHas Mmozaesnb nH(}OpPMAIIMOHHO- OpoHTaATBHBIN
Crpoenue Marepuaia CTPOEHHUS aroMma. CMBICJIOBOM aHAJIN3 orpoc
aroma. TEKCTa

47/ |KBaHTOBBIC Kombunuposann |I[IpotuBopeuns. Jluteparypa: ymenue |Texkymui.

2 |nocrynarsl bopa BIN KBaHTOBBIE IOCTYNIATBl  |apryMEHTHUPOBAHHO CamocTrosiTenbHast

bopa. OTBEYATh Ha BOIIPOCHl [pabora

48/ | CriexTpbl Kom6unupoBann |Cnektp. Buspl ciektpos. | Pycckuii si3pIk: Texymui

3 |ucmyckaHus U BII Jlazep YMEHHE IPaMOTHO @pOHTAIBHBIN
IIONJIOILEHUS. oopMIATh pelieHue  (ompoc
Jlazep. 3a7a4

49/ |JlaboparopHas KomOunupoBann |JIuneituarsie ciektpsl | Pycckmii 3bIK: Texyuui

4 |paGota Ne4 BI yMEHHUE TPaMOTHO Otuer o
«Habmonenue opopMIIATH nabopaTopHOU
JIMHENYaTBIX pE3yNbTaThl pabore
CIIEKTPOB» nabopaTopHoOi paboThI

50/ [3auet o Teme Ypok xoHTpOsIs  |(Marepuain TeMbl Jlureparypa: Temarnueckuit

5 |«Ctpoenue 3HAHUU yMEHHE 3auer
aTOMOB» apryMEeHTHPOBAHHO

OTBEYaTh Ha
IOCTABJIEHHBIM BOIIPOC
ATOMHOE S1IPO.

51/ |PagnoakTHBHOCT KomOunupoBanu |OtkpbiTue ectectBeHHOU [MeTopus: 3HakoMcTBO |Tekymumid.

1 |b. CocTaB BI PagUOAKTUBHOCTH. C OTKpBITHEM @pOoHTAIBHBIN
aTOMHOTO s/1pa. dusnueckas IpUpoaa,  |paainoaKTUBHOCTH oIpoc
[IporonHo- CBOIiCTBa U 00JacTu
HEHUTPOHHAs IIPUMEHEHUS
MOJIENb A1Ipa palnOaKTUBHBIX

u3nyyenuil. IIporoHHo-




HEWTPOHHASI MOZECIIb
spa.

52/ | SInepubie cuibl. |1 KomOunupoBanH | SnepHbie CHITBIL. HcTtopusi: 3HakoMCcTBO | TeKymuid.

2 |DHeprus cBs3H bII OHeprus cBs3y, C UCTOpHUEH OTKPBITUA |DPOHTAIBHBIN
aTOMHBIX sIJIEP. yZeJbHast SHEPTHsl CBSI3H, |CTPOEHUS 1pa orpoc
Jledekr macc. neeKT Mace

53/ | PagnoakTtuBHBIE |1 KombOunupoBann | PammoaktuBHbBIE Jluteparypa: ymenue |Texkymuid.

3 |mpeBpareHwHs. bl IIpeBpalleHNs. 3aKOH paboTarh ¢ TEKCTOM CamocTosTenbHast
3aKoH PaaOaKTUBHOIO pabota
ParmoOaKTUBHOTO pacriazia
pacnaja.

54/ |SInepHubie 1 KomOunupoBanH |SnepHble peakiyu. Maremaruka: ymenue |Tekymui

4 |peakuum. I} DHepreTudeckuil BbIXo |paboTrarhb ¢ @OpoHTaTbHBIH
DHEepreTUYecKu STICPHBIX PEaKLIUi. ypaBHEHHUSAMHU orpoc
¥ BBIXOJ
STIEPHBIX
peakiuil.

55/ |enenue smep |1 KomOunupoBann |/lenenue siipa ypasa. Maremaruka: ymenue | Tekymuii.

5 |ypana. Llennble BI Lennas snepHas paborarh ¢ OpOHTAIBHBIN
STICPHBIC peakuus. Snepras ypaBHEHHUSIMHU orpoc
peaKIu. HHEpreTHKa
SAnepnas
SHepreTHKa.

56/ | Dueprust 1 Kom6unupoBanu |[Ipumenenue snepnoit  [JIureparypa: ymenue |Texymuid.

6 |cuHTe3a BII sHepruu. buonornueckoe |padboTarb ¢ TEKCTOM @pOHTAIBHBIN
aTOMHBIX sIJIEp. NeCTBHE palualum. oInpoc
buonoruueckoe TepmosiiepHas peakius
JNIEUCTBUE
PalMOaKTUBHBIX
W3JTyYCHHI.

57/ |DnemenTapubie |1 KomOunupoBann |®@yHnaMeHTaIbHbIE Jluteparypa: ymenue |Texkymuii

7 |4acTHIBI. I B3aUMOJICHCTBHUS. paboTarh ¢ TEKCTOM CamocrosTenbHas
dyH/1aMEeHTAJIbH DneMeHTapHbIe paborta
ble YaCTHUIIBI.

B3alMOJIENCTBUS Knaccudukarms




9JICMCHTAPHBIX YaCTHUIL]

3ader 1Mo TeMe

58/ Ypok koHTpONIsL  |Marepuain TeMbl Jlureparypa: Temarnueckuit
8 |«ATomHOE 3HAHUU yMEHHUE 3auer
AIPO» apryMEeHTHPOBAHHO
OTBEYarThb Ha
IOCTaBJIEHHBIN BOIIPOC
59/ |KonTtposbHast VYpok koHTposIst  |Marepuain TeMbl Pycckmii f13bIK: Temarnueckuit
9 |pabora mo Teme 3HaHUH YMEHHUE TPaMOTHO KonTponbHas
«ATOMHOE opOopMIIATh pelieHne  (paboTa
SATIPO» 3aj1a4y
JIEMEeHTBI
acTpou3uKH
60/ |Conneunast Kom6unuposanu |Crpoenue Conneynoit |I'eorpadmus: Texymuii
1 |cucrema BII CUCTEMBI CrpoeHnue , cocraB @pOHTAIBHBIN
rianeT. ConHevHas oInpoc
cCUCTEMA
61/ |3Be3mbl u KombunupoBann |Crpoenue u Bupl 38e31. |Ucropus: Texymmii
2 |MCTOYHHMKH UX BIN BHyTpeHHee cTpoeHHe  |HCTOPUYECKUE @poHTaIbHBIN
SHEPTUH. Conniia CBeZIeHUs1 00 U3yYEHUH |OTPOC
Buyrpennee KocMoca
CTpOEeHUE
CounHna
62/ |l'anaxTuka. KomOunnpoBans |[loHsTHE rajakTUKy. Pycckuii A3bIK: Texymmii
3 | Tunsl ranakTuk. BI Turbl rajgakTyK. yMeHue paboTtarsb ¢ OpOHTAIBHBIN
CoBpemeHHbIE CoBpemMeHHbIE TEKCTOM onpoc
IIPEJICTaBIICHHUS IIPEACTABIIEHUS O
0 MIPOUCXOXKAECHUH U
IIPOUCXOKIECHUN sBomtonu ComnHIa U
1 IBOJIIOLUU 3BE3I.
CouiHIa ¥ 3BE3]1.
63/ |Bcenennast. KomOunupoBanu |Bcenennas. Pycckuii si3bIK: Temarnueckuii
4  |IIpumeHUMOCTH bI IIpMMEHUMOCTB 3-HOB ~ |yMEHHUE I'PaMOTHO Tect

3-HOB U3UKH
UL OOBSCHEHUS

bu3uku 11t 00BSICHEHUS
MPUPOJIBI HEOECHBIX TEll.

0hOpMIISATH OTBET Ha
BOPIIOC




MIPUPOJIBI
HeOECHBIX TEJL.
Tect

IloBTOpeHue.

64/ |MexaHuka. Ypoxk noBropeHusi | 3akOHbl MEXaHUKH duszuka, TeMa Texymuii.

1 |(Kunemaruka, «MexaHuka» OpOHTAIBHBIN
JTMHAaMUKa, onpoc
3aKOHBI
COXpaHEHU )

65/ |MosnekymspHast VYpok noBropenusi | CTpoeHHe BEUIECTBRA. duszuka, TeMa Texymmii.

2 |pusuka MKT upeansHoro raza, |«MonekynspHas OpoHTaNLHBIN

TEPMOJMHAMHUKA. ¢buznkay oInpoc

66/ | DnekTpoauHamMu VYpok noBropenus |OnTuka, KBaHTOBas Du3uKa, TeMbI Texkymuid.

3 |ka. Onruka. ¢usuka, «Onrtuka» u @pOHTAIBHBIN
KBanToBas AJIEKTPOAMHAMUKA. «KBanToBas ¢usukay |ompoc
¢busnka.

67/ |torosas VYpox koutponst |Marepuan 10-11 k. Pycckmii A3bIK: Uroroserii.

4  |KOHTpOJIbHAS 3HaAHUHN yYMEHUE TPaMOTHO KontponbsHas
pabora. oQopMIIATh pelieHue  (pabora.

3a1a4
68/ |Peseps




