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®uzuka (0a30BbIil YPOBEHB)

Pabouast mporpamma mo ¢u3uke Ha ypoBHE CpeaHero oOmiero odpasoBaHus (6a30BBI
YPOBEHb M3Y4CHHUs MPEIMETA) COCTABICHA HA OCHOBE MOJOXKEHUN U TPeOOBaHUH K pe3yiabTaTaM
OCBOGHHUSI OCHOBHOWM 0Opa30BaTeIbHOM NpOrpamMMbl, MpeAcTaBieHHBIX B DeaepanbHOM
roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHaapTe cpeaHero odmero oopazosanus (PI'OC COO), a
Takke ¢ yuérom deaepaibHol paboueil mporpamMmmel BocnuTanus 1 KoHuenuu npenoiaBanus
yuebHOro mpenmera «Dusuka» B 00pa3oBaTelnbHBIX opraHu3anusx Poccuiickoit denepanuu,
pealu3yloUIMX OCHOBHBIE  0O0ILIeOOpa3oBaTelIbHbIE MpOrpaMMbl M HPeAyCMAaTPHBAET
HenmocpeACTBEHHOE MPUMeHeHHe pH peanu3anuu oos3arensHoi vactu OOIT COO.

1. ITosicHUTeILHASA 3aNHCKA.

[IporpamMma mno ¢u3uke 0a30BOr0 ypoBHSI Ha YPOBHE CpeJHEro oOIero odpazoBaHUs
pa3paboTaHa Ha OCHOBE IOJOXEHHH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHOIl  MporpaMMbl, MpEACTaBIEHHbIX B  @DelepalibHOM  TOCYJapCTBEHHOM
00pa3oBaTeIbHOM CTaHJAPTE CPEAHEro 00Iero o0pa3oBaHus, a TaKke ¢ YU€ToM (eaepanbHOM
IpOrpaMMbl BOCIIUTAaHUS M KOHLIEMLUU MpernojaBaHus yueOHoro mnpeamera «Ddusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoir ®enepanuu, peanu3ylOLIMX OCHOBHbBIE
o011eo0pa3oBaTeIbHbIE TPOrPAMMBI.

Conmepxanue  mporpaMMmbl 1m0 (UM3WKEe  HAmpaBiIeHO Ha  (OPMHPOBAHHUE
€CTECTBEHHO-HAyYHOW KapTuHbl Mupa oOywaroumxca 10-11 xiaccoB mnpu o0ydeHuu
ux Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-ESITeIbHOCTHOTO moaxoa. [Iporpamma no
¢usuke cooTBeTcTBYeT TpeboBanusiM DenepanibHOr0 TroCcyJapCcTBEHHOTO 00pa3oBaTEIbLHOTO
CTaHaapTa cpenHero obmiero oOpa3oBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U
METaINpeIMETHBIM pe3yibTaTaM OOydYeHHs, a TaKXKe YYHTHIBAET HEOOXOTUMOCTHh peaH3alliu
MEXIPEAMETHBIX CBsA3CeH (DU3HKU C eCTEeCTBEHHO-HAYyYHBIMU Y4eOHBIMH IpeaMeramu. B Heit
OTIPENIeNAIOTCS OCHOBHBIC LIENIM M3Y4eHUs! (DM3MKH HAa YPOBHE CpelHEero odmiero oOpa3oBaHws,
IUTAHUpPYEMbIE  pPe3yJabTaTbl OCBOCHHUA Kypca (U3MKU: JUYHOCTHBIE, MeETalmpeaMeTHBIE,
npeaMeTHble (Ha 0a30BOM YPOBHE).

ITporpamma no (pu3KKe BKIIOYAET:

[Inanupyemble  pe3yapTaThl OCBOGHMsS Kypca (u3MKM Ha 0a30BOM  YpOBHE,
B TOM YHCJIE TIPEAMETHBIE PE3yJIbTAThI 110 T0J1aM 00YUYEHHUs;

Conepsxanne yueObHoro npeamera «Du3uka» 1Mo rojaam 00ydeHus;

IIporpamma 1o ¢u3uke MOXeT OBbITh HUCIONb30BaHA YUUTENIAMH Kak OCHOBA IS
cocTaBleHUs CBoMX pabouux mnporpamm. [lpm pa3paborke paboueil  mporpaMmbl
B TEMAaTMYECKOM IIJIJAHUPOBAHUHU JOJDKHBI OBITh YUYTEHBI BO3MOYKHOCTH HCIOJIb30BAHUSA
AIEKTPOHHBIX (1 poBBHIX) 00pa3zoBaTeNbHBIX pecypcos, SIBJISTFOIIIUX CST
y4eOHO-METOJUYECKUMHU MaTepuanaMu (MyJIbTUMEIUIHbBIE TPOTPaMMBI, SJIEKTPOHHBIE YUeOHUKH
U 3a/la4yHUKH, AJIEKTPOHHbIE OMOIMOTEKH, BUPTyaJbHbIE JIaDOpAaTOPUH, UTPOBBIE MPOTPaMMBI,
KOJUIEKIMM  LIHU(POBBIX  00pa30BaTENIbHBIX PECYPCOB), PEANMU3YIOIIMMU  JUIAKTHYECKHE
BO3MOXXHOCTH MH(OPMallMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH, COJepKaHUE KOTOPBIX
COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa30BaHUM.

[IporpaMmMa 10 (¢u3MKE HE CKOBBIBAET TBOPYECKYI0 HHHULMATUBY y4duTesel
U TIPENOCTAaBIISIET BO3MOXKHOCTb ISl pEAlM3allid  Pa3IUYHbIX METOAMYECKHUX IOJXO/0B
K OpraHu3anuu o0ydeHus (pusuke mpu yCJIOBHUH COXpPAaHEHHS 0053aTENbHON YacTH COAEpKaHUS
Kypca.

®du3uka Kak Hayka O HauOosiee OOMMX  3aKOHaX MPUPOJBI,  BHICTyHas
B KayecTBe y4eOHOro MpeaMeTa B IIIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHUU 00
okpyxkarwmem wmupe. LlIkompHBIE Kypc (QU3NKA — CHUCTEMOOOPA3yOUIUN JUIsl €CTECTBEHHO-
HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (U3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U
SBJICHUM, W3y4aeMbIX XUMHUEH, Ouosormeit, ¢usndeckoil reorpadueili W acCTPOHOMHUEH.
Vcnonb30BaHue U aKTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUN OIpeesisieT XapakTep U pa3BUTHE
pa3zHOOOpPa3HBIX TEXHOJIOTHH B cepe IHEPreTHKHU, TPAHCIIOPTa, OCBOEHHUSI KOCMOCa, MOJTy4YeHus
HOBBIX MaTE€pHaJiOB C 33JaHHBIMU CBOWCTBaMHM U Jpyrux. M3ydyenue (UMK BHOCHUT OCHOBHOM



BKJIaJl B JOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaroumxcs, B GOpMUpOBaHHE
YMEHUH NPUMEHATh HaY4HbIM METO/ TO3HAHUS IIPU BBIITOJHEHUH UMM Y4EOHBIX UCCIIEI0OBaHUM.

B ocHOBy kypca ¢u3mku cpeaHed LIKONBI TOJIOKEH psI HICH, KOTOphIE MOXKHO
paccMaTpuBaTh KaK MPUHLIMIIBI €70 IIOCTPOSHUS.

Wnes nenoctHocTu. B COOTBETCTBUM € HEM KypC SIBISETCS JIOTMUYECKH 3aBEPIIEHHBIM, OH
COJZIEPIKUT MaTepuan u3 BCEX paszenos ¢bu3ukuy, BKJIFOYAET
KaK BOTPOCHI KJIIACCHYECKOMW, TaK U COBPEMEHHOW (DU3UKH.

Wnes renepanuszanuu. B cooTBeTcTBUY ¢ HEl MaTepuan Kypca Gpu3nku o0beTUHEH BOKPYT
¢usnueckux Teopwil. BexymmMm B Kypce sBisercs (OPMHpPOBAHUE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U IOJIE.

WNnes rymanurapusanuu. E€ peanusanus NnpeanoaracT UCIOJIb30BaHUE T'yMaHUTAPHOTO
NOTEHLIMaNa ¢buznyeckoi HayKH, OCMBICJICHHE CBSI3U pa3BUTHSA ¢buzuku
C  pa3BuUTHEM  oOmecTBa, a TaKkKe€ C  MHPOBO33PEHYECKHMMH,  HPaBCTBEHHBIMU
U 3KOJIOI'MYECKMMHU IIPoOIeMaMu.

Wnes mnpuknagHoil HampaBieHHocTd. Kypc ¢usumkm mpenmonaraer 3HAKOMCTBO
C IMIMPOKMM KpPYrOM TEXHUYECKHX M TEXHOJIOIMYECKHX IPUIOKECHUM H3Y4YEHHBIX TEOpUHI
Y 3aKOHOB.

Wnes skonorusanuu peanusyeTcss MOCPEACTBOM BBEACHMSI JIEMEHTOB COJIEP)KAHMUA,
NOCBSIIEHHBIX ~ DKOJIOTMYECKUM  MpoOjeMaM  COBPEMEHHOCTH,  KOTOpbIE  CBSA3aHbI
C pa3BUTHEM TEXHUKM M TEXHOJOIMH, a Takxke OOCYXAeHUs MpobsieM paluoOHAIBLHOIO
IIPUPOJIONOIB30BAaHUS U 3KOJIOTUYECKONW OE30IMaCHOCTH.

CrepKHEBBIMH JIEMEHTaMU Kypca (U3UMKU CpelHEeil HIKOJbl SBIAIOTCS (pusnueckue
Teopuu (PpopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPE MOCTPOCHUS (PU3MUECKOW TEOpUH, POJIU
(GyHAaMEHTAIbHBIX 3aKOHOB M IPHUHLUIIOB B COBPEMEHHBIX IPEACTABICHUSAX O MPHPOJE,
rpaHuLaX IPUMEHUMOCTH TEOPHL, /Ul ONUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUM U IPOLIECCOB).

CurcreMHO-1eATENIbHOCTHBIN HOJIXOJ B Kypce buzukn peannsyercs
IpeX/Ie BCEro 3a CU€T OpraHU3alH SKCIEPUMEHTAJIBHON JEATEIbHOCTH oOyJaromuxcs. Jlis
6a30BOT0 YpOBHS Kypca (PU3UKH — 3TO UCTIOJIb30BaHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
JKCIIEPUMEHTOB u 71a00paTOPHBIX pabor, KOTOpBIE B porpamme
no ¢u3nke oObeIUHEHbI B OOIMIMHA CMHMCOK YYEHHYECKHUX MpaKTHUECKUX paboT. Beiaenenue B
YKa3aHHOM repeyHe 1a00paTOPHBIX pabor, ITPOBOJIUMBIX JUIS KOHTPOJIA
U OIEHKHM, OCYLIECTBISETCS  y4YaCTHMKaMHM  OOpa3oBaTeIbHOrO  Ipolecca  UCXOAd
u3 0CcOOeHHOCTEHN IIJIAHUPOBAHUS " OCHAILICHUS kaOuHeTa (bu3UKH.
[Ipu »TOM oOOecreunBaeTcsi OBJIaJeHHE OOYYAIOIIMMUCSH YMEHHSMHM MPOBOJUTH KOCBEHHBIE
U3MEpEHUs], UCCIIEOBAHUS 3aBUCHMOCTEH (U3NYECKUX BEIMYMH U IOCTAHOBKY ONBITOB IO
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yAenseTcsl pelIeHn0 PaCUETHBIX U KaueCTBEHHBIX 3a1a4. [Ipu aTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4H C SIBHO 3aJJaHHOM (PU3MYECKOH MOJIEINbIO,
MO3BOJIAIONINE IPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pazjiena Kypca,
TaK W WHTEIpUPYs 3HaHUA M3 pa3HbIX pasfenoB. /s kKauecTBEHHBIX 3alad NPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE TMPOTEeKaHWs (QU3UYECKUX SBJICHUM W TPOIECCOB B
OKpY’Kalolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAENTH A CUTYallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBUM ¢ TpeGoBaHusMu deepaibHOTO roCyJapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHJapTa cpegHero ooOmero oOpa3oBaHUS K MaTepUAIbHO-TEXHUYECKOMY OOECIEYEHUI0
yueOHOro nporecca 0a30BBbIi YPOBEHB Kypca ¢buzuku
B CpelHe mIKoJie JOJDKEH H3YydaTbCsd B YCJIOBMSX MNPEAMETHOro KaOuHeTa (QU3UMKU WU
B YCIOBUSIX HMHTETPUPOBAHHOTO KaOWHETa TpPEJAMETOB E€CTeCTBEHHO-HAYYHOTO LHUKJIA.
B kabunere (¢u3ukum JODKHO OBITh HeoOXxommmoe JabopaTopHoe 00OpyIOBaHUWE
JUIS BBITMIOJIHEHUS] YKA3aHHBIX B MporpamMme 1o (GU3MKe YYEHHYECKUX MPAKTHUYECKUX paboT U
JIEMOHCTPALlMOHHOE 000PYAOBaHHE.



JleMoHCTpanmoHHoe o00opynoBaHue (OPMHUPYETCS B COOTBETCTBHHM C MPHUHIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeunBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
(¢u3uKe KIIOYEBBIX JEMOHCTPALMH ISl MCCIEOBAHUS HM3y4aeMbIX SIBJICHHH M TIPOILIECCOB,
SMIIUPHUUECKUX U (PYHAAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIaGoparopHoe 00OpyJOBaHUE Ui YYCHHYECKHX MPAKTHYECKUX paboT (hopmMHUpyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabopaTOpHOro 00OpydOBaHMSA [OJDKHBI OBITH
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU 1IEJIIMU U3Y4YEeHUS (PU3UKU B 001IeM 00pa30BaHUU SBISIOTCS:

dopMupoBaHUE UHTEPECA U CTPEMIICHUS 00YJAIOLINXCS K HAYYHOMY U3Yy4EHHUIO TPUPOIH,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEHH;

PazButue nmpencTaBleHWi O HAYYHOM ~METOAE IO3HaHUS U (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

®opMHUpPOBaHUE HAYYHOIO MHUPOBO33PEHMSI KaK pe3yJjbTaTa M3y4EHUS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

®opMupoBaHUEe YMEHUN OOBSICHATH SIBICHUS C MCIOJIb30BAaHUEM (U3UYECKUX 3HAHUHU H
HAYYHBIX JI0Ka3aTEIbCTB;

®opMupoBaHUE MPEICTABICHUH O posid GU3MKU IJISi Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JlocTukeHnne  3TUX  Lened  oOecreunmBaeTcss  pelIeHHeM  CISAYIOMX  3ajad
B IIpolLIecce U3yUYeHUs Kypca GU3UKH HAa YPOBHE CPEAHETO 001ero o0pa3oBaHMUs:

[Tpuobperenne cucreMbl 3HAHUKH 00 OOIMX (HU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSX, BKIIIOYAsk MEXaHUKY, MOJIEKYJISIPHYIO GU3HKY, SJIEKTPOAMHAMHKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI aCTPOPHUIUKH;

dopMUpoOBaHUE YMEHHUI IPUMEHSATh TEOPETUUYECKHIE 3HAHUS JIJIs1 00BACHEHUS (DU3HUECKUX
SIBTICHUN B npupoe u TUIst TPUHATHS MPAKTUYECKUX pereHuit
B TIOBCEIHEBHOM KH3HH;

OcBoeHue crioco00B peleHus pa3IuYHbIX 33]1a4 C SIBHO 3aJJaHHOW (PM3HYECKON MOJIETIBIO,
3aja4, MOJPAa3yMEBAIOLIUX CAMOCTOSATENBHOE CO3JaHuEe (QU3UUYECKOM MoOJeNnH, aJeKBaTHOU
YCIIOBUSIM 3aJauu;

[Tonumanue (U3NYECKHMX OCHOB W MPUHIMIIOB JIEHCTBUA TEXHUYECKHUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOIIYIO CPEY;

OBnazieHHe MeTO/aMH CaMOCTOSITEIbHOIO IUIAHMPOBAHUS M IPOBEACHUS (U3UUECKUX
HKCIIEPUMEHTOB, aHalu3a W UHTEepIpeTauud WH(GOpMallUU, OIpeIeIeHHs] JTOCTOBEPHOCTU
MOJIy4EHHOT'O pe3ysbTara;

Coznanue ycioBUH JUIsl pa3BUTHUSI YMEHHI MPOEKTHO-HUCCIIEI0BATENbCKON, TBOPUYECKON
NeSITeTbHOCTH.

OOmee  4uCIO  4YacoB,  PEKOMEHJOBAaHHBIX  JuId  H3ydyeHUs  Qu3uKu -
136 yacoB: B 10 knacce - 68 yacoB (2 yaca B Hezento), B 11 kimacce - 68 yacoB (2 yaca B HEJIEINIO).

2. Conepxxkanue y4eOHOIro npeamera.

Cooepotcanue odyuenusn 6 10 knacce.

Paznen 1. ®usnka ¥ METOJIbI HAYYHOTO MTO3HAHUSL.

dusnka — Hayka o mpupojae. Hayunsle MeToAbl MO3HAHUS OKpYyKaroliero Mupa. Poib
HKCIIEPUMEHTA U TEOPHUH B IIPOLIECCE MO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (pu3nyecKux sSBJICHUN U mporeccoB. Hayunsie runoressl. dusnueckue
3aKOHBI ¥ TEOpHUH. | paHUIIBI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IpHHIIATT COOTBETCTBHSI.

Pomp u mMecto ¢u3uku B (OpMUpOBAHMHM COBPEMEHHOW HayyHOW KapTHHBI MHpA,
B [IPAKTHUYECKOM JEITEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AHanorosbie 1 TUPPOBBIE H3IMEPUTEILHBIE TIPHOOPHI, KOMITBIOTEPHBIE TATIYHKH.

Pazgen 2. MexaHuka.




Tema 1. Kunemamuxa

Mexannyeckoe aBukeHHE. OTHOCHTEIBHOCTh MEXAaHWYECKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, ckopocTb (CpelHsii CKOPOCTb, MTHOBEHHAsi CKOPOCTh) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopaAuHAT. CliokeHue NepeMelieHU 1
CJII0’KE€HHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBHXKCHHE. | paduKu 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIBHON TOUKH OT BPEMEHH.

CBobOoaHOe najzieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiliHoe JaBmkeHHe. J[IBHKEHHE MaTepUAIbHOM TOYKH 110 OKPYKHOCTHU
C IIOCTOSIHHOM II0 MOJIYJIO CKOPOCTBIO. YTJIOBas CKOpPOCTb, JMHEHHas CKOpocTh. llepuon
u yactota obpaienus. LlenTpocTpeMuTenbHOE yCKOPEHHE.

TexHnueckue yCTpoilcTBAa M NPAKTUYECKOE IPUMEHEHHE: CIHIAOMETP, JBHKEHUE
CHapsJ0B, LICIHbIE U PEMEHHBIE MTEpeJadH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUUECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpa3oBanue NBUKEHUN C UCIIOIB30BAHUEM IPOCTHIX MEXaHH3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenne  gBmwkeHHWs  Teia, OpOMIEHHOTO  TOJ  YIJIOM K  TOPU3OHTY
Y TOPU3O0HTAJIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaeHMUSL.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomsoi

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C 1IEJIbIO ONPEIEICHUSI MTHOBEHHOU CKOPOCTH.

Hccnenosanue COOTHOILEHUS MEXy MyTSAMH, PO ICHHBIMU TEJIOM
3a TOCIENOBAaTE/IbHbIE PpPaBHbIE IMPOMEXKYTKM BpPEMEHU IMPU PABHOYCKOPEHHOM JBUKEHUU
C Ha4aJbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune nBUKEHUS MIApPUKa B BI3KOU KUIKOCTH.

N3ydenue nBuxkeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa.

[Ipunnnn otHocuTensHOCTH ['anunes. [lepslii 3akoH HeroToHa. IHEprinanbHbIe CHCTEMBI
OTCUY€Ta.

Macca Ttena. Cwna. Ilpunnun cynepriosunuu cuid. Brtopoit 3akon Hprotona
JU1sl MaTepualibHOM Touku. Tperuii 3akoH Hpl0TOHA 1711 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (moxosi, cKojbxeHus, kaueHus). Cuna TpeHusa. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koadounuent tpenus. Cuna conpoTUBIEHUS
IIpU JIBUKEHHUM TeNa B KUAKOCTU WM rase.

[TocTynaTtensHOE U BpallaTeIbHOE JBM)KEHUE a0COIIOTHO TBEPIOTO TEJA.

MoMeHT cuiibl OTHOCHTEIBHO OcCH BpamieHus. [lmedo cumbl. YcinoBust paBHOBecus
TBEPAOTO TeJA.

TexHuuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIUIHUKY, JBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHMe NHEPLMH.

CpaBHeHME Macc B3aUMOICUCTBYIOIIMX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U MTAJICHUH.



CpaBHEHHE CUJT TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPIOTo Teyia. Buabsl paBHOBECHS.

Vuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne  3aBUCUMOCTM  CMJI  YOPYIOCTHM,  BO3HMKAIOUIMX B NPYKUHE
U PEe3UHOBOM 00pasiie, OT ux aedopmanuu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOrO TEIA, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3axkousl coxpaneHus 8 MexaHuke.

Nmnynbc maTepuanbHON TOUKH (TeJa), CUCTEMBI MaTEPUATIBHBIX TOUEK. MMIysbC cuibl u
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

Pab6ota cuibl. MOIITHOCTH CHJIBIL.

Kunernueckas sHeprusi marepuaibHoil Touku. Teopema 00 M3MEHEHMH KMHETUYECKOM
SHEPIHUH.

[lorenumansHas oHeprus. [loTeHuuanbHas dHeprus ymnpyro JaeGopMHpPOBaAHHOU
npyxuHsbl. [loTeHnManbpHas sHeprus Teaa BOIU3H MOBEPXHOCTH 3EMIIH.

[ToTeHunanpHble U HEMOTEHIHMANbHBIE CUIBL. CBSI3b PabOTHI HEMOTEHIMANBHBIX CHII C
MU3MEHEHHUEM MEXaHUYECKON SHEPIruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPTUU.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCcTpoHCTBA M IIPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONED, NMPYKUHHBIA
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs! UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHNIMATBLHON YHEPTHH B KHHETUUYECKYIO 1 0OpaTHO.

Vuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

N3ydyenne abCONOTHO HEYHNPYroro yaapa ¢ IMOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUIIBI C W3MEHEHMEM MEXaHHYeCKOH SHeprum Tena
Ha MpUMepe PacTsLKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MonekynsapHas ¢u3uka u TepMOIMHAMUKA.

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUYECKOU MeopUl.

OCHOBHBbIE MTOJIOKEHHSI MOJIEKYIISIPHO-KHHETHUECKOW TEOPUH U UX ONBITHOE 000CHOBaHHUE.
bpoyHoBCKOE JBU)KCHHUE. Huddysus. Xapakrep JBAKEHUS
Y B3aUMOJICHCTBUS YaCTHIl BellecTBa. MOAENU CTPOEHUs ra3oB, KUAKOCTEH M TBEPIABIX TElT U
OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE JTHUX Mojeleld. Macca W pa3mepsl MOJIEKYIL.
Komnuectso BemecTsa. [locTossHHas ABorazapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscnus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJEKYJISIPHO-KUHETHUECKON TEOpPHUH
ujeanpHOro rasa. AOCONIOTHas TemIrepaTypa Kak Mepa CpeJHell KHUHETHYECKON SHepruu
TEIUIOBOTO IBMKEHUs dyacTull ra3a. [llkana remnepatyp KenbBuna. ['a30Bble 3aKOHBL. YpaBHEHHE
MenneneeBa—Kianeiipona. 3akoH [lanproHa. M3ompoueccsl B UICATBHOM Tra3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. [paduyeckoe mpencTaBieHUE H30IMPOIECCOB: HM30TEPMa, HM30X0pa,
nzo0apa.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOLIME JAUCKPETHOE CTPOCHHME BElIeCTBa, Qororpadguu MoneKyn
OPraHUYECKUX COCTUHEHUH.

OmnbIThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHSI.

Mogpens onsira IllTepHa.

OnbIThI, JOKa3bIBAIOIIME CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUSL.

Monens, HIUTIOCTpUPYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAa.




OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS UI€AaJIbHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomuol

OmnpeneneHre Macchl BO3JyXa B KJIAaCCHOW KOMHATE€ HA OCHOBE HM3MEpPEHUU 00BbEMa
KOMHATBHI, IABJIICHUS U TEMIEPATYPbI BO3/1yXa B HE.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMeTpaMU COCTOSIHUS pa3peKEHHOI0 Trasa.

Tema 2. OcrHogbl mepmMoOUHAMUKU.

TepmoauHaMuueckas cucTeMa. BHYTpEHHSSA HHEPrus TEPMOAVMHAMUYECKON CUCTEMBI U
crocoOb! e€ u3meHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHsAS SHEprusi 0IHOATOMHOTO
UJEaNbHOro raza. Busl Teruionepenadn: TeI0ONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeTIbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI MpH TEIIoNnepeaaye.

[Tonatue 06 ammabatHoM mporiecce. llepBeiii 3akoH TepMmoauHamukH. [lpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMHUKHY K H30mpoleccaM. ['papuueckast uHTepnperanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoIieccoB B IPUPO/IE.

TennoBsie MamuHbl. [IpuHIUIBL 1eHcTBUS TerUIOBbIX MamuH. [IpeoOpasoBanus s3Hepruu
B TEIUIOBBIX MamuHax. KoaddunuenT noneznoro neiictBus TemnoBoil Mmamunsl. Lukn Kapao u
ero K03 UIUEHT MOJIE3HOTO ASHCTBHSI. DKOIOTHYECKHE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa W NPAKTUYECKOE IPUMEHEHHUE: JBHUraTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3meHeHrne BHYTpEHHEH SHEpPruu Tela IMPU COBEPIIEHUU padOThI: BBUIET MPOOKU
u3 OyTBUIKM TOJ JCHCTBUEM CXKAaTOTO BO3[yXa, HarpeBaHHe 3(upa B JATyHHOU TpyOKe MyTEM
TpeHUs (BUICOAEMOHCTPAIINSA).

N3menenne BHyTpeHHEH dHEPruu (TeMIIEpaTyphl) Tejla MpU Terionepeaaye.

OnpIT 0 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OIBIT C BO3YUTHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue yaenbHou TeIIOEMKOCTH.

Tema 3. Aepecammuvie cocmosanus eeuecmea. Dazosvie nepexoowi.

[TapooOpazoBanue u  kKoHjueHcauus. Mcmapenue u  kumeHwe.  AOCOMIOTHas
¥ OTHOCHUTEJbHAS BIXXHOCTb BO3/yXa. HachleHHbli map. Y ienbHas TeroTa napooopa3oBaHus.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT J1aBJICHUS.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Tesia. AHU30TPOINS CBOUCTB KPUCTAILIOB.
Kunkne xpucramnsl. CoBpeMeHHble Marepuaibl. [lnaBneHue m kpucramiuzauus. YenbHas
TeruioTa rasneHus. Cyonumanus.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHnueckue YCTpONCTBa u IIPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETDP
U TCUXPOMETp, KaJOpUMETpP, TEXHOJOTMH TIOJyYEeHUS COBPEMEHHBIX  MaTepHalIoB,
B TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX M1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaXKHOCTH.

Habmtoienne HarpeBaHus U MJIaBICHUS KPUCTANTMYECKOTO BEHIECTBA.

JleMOHCTpanys KpUcTaIoB.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Paszpnen 4. DnexrpoinHaAMUKA.

Tema 1. Dnekmpocmamuxa.

DJNeKTpu3anus TeJl. OJNEeKTpUYecKud 3apsaia. JlBa Buaa »dJIEKTPUYECKUX 3apsiioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKN. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO 3aps/a.




B3aumopeiictBue 3apspoB. 3akoH Kynona. TouedHbI  2JIEKTpUYECKUI  3apsii.
Onektpuyeckoe mone. Hampsok€HHocTh anexkTpuueckoro mosist. [IpuHOuMn cynepno3uuuu
ANEKTPUYECKUX MOJIeH. JINHNKM HaNPs)KEHHOCTHU IEKTPUYECKOTO MOJIA.

PaGora cun oanexrpocratuueckoro mois. Ilorenuman. Pa3HOCTh MOTEHIMATIOB.
[TpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnekrpoémkocTh. KoHzmeHcarop. DIeKTpOEMKOCTh IUIOCKOIO KOHJEHCATOpa. JHEPIHs
3apsKEHHOT0 KOHJEHCATOoPa.

TexHuueckue ycTpocTBa M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIN, 3JEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
arnmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

Y CTpoiCcTBO M MPUHIUIT AEHCTBUS AJIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TEIl.

DIEKTpUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DNeKTpocTaTUYECKas 3alluTa.

JIMBIIEeKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IUIOCKOIO KOHJEHcAaropa OT IUIOIIAAu IJIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUI[AEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosanuwiii snekmpudeckuti mox. Toxu 6 pasznuyHvlx cpeoax.

DNEeKTpUYECKHU TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOr0o ToKa. VICTOUHMKHU TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenune. 3akon Oma aiig yyacTka Henu.

DnexTpuueckoe COIIPOTHUBIICHUE. VY nenbHoe COIPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOHUKOB.

Pabota >nexktpuueckoro Toka. 3akon Jlxoyns—JIenna. MoImHOCTb 3IEKTPUYECKOTO TOKa.

DNEeKTPOABUKYIAS CUJla U BHYTPEHHEE COMPOTUBIIEHNE UCTOUYHUKA TOKa. 3akoH OMa 111
MOJIHOM (3aMKHYTOM) 5iekTprdeckoit nenu. KopoTkoe 3aMbikaHue.

DONEeKTpOHHAas MPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBIICHUS
METaJIJIOB OT TeMIieparypbl. CBepXIpOBOIUMOCTb.

DneKTpuyYecKuil TOK B Bakyyme. CBOMCTBA AEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAas IPOBOJUMOCTH IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [lomynpoBoJHUKOBbBIE TPHOOPHI.

DnexTpuuecKuid TOK B pacTBOpax U pacijiaBax 3JEKTPOJMTOB. JIEKTPOJIUTHYECKAsS
JUccoIanus. DIEKTPOIIN3.

DnexTpuueckuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3paa. MosHus.
ITma3ma.

TexHuueckue ycTpoilcTBAa M NPAKTUUYECKOE NPUMEHEHHUE: aMIIepMETP, BOJIBTMETP,
peocTaT, UCTOYHUKH TOKa, dIEKTPpOHATrpeBaTelIbHbIE TPUOOPHI, JIEKTPOOCBETUTENLHEIE TPUOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHl U  (DOTOpPE3UCTOpHI,
MOJIYITPOBOJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LMIUHAPUYECKUX IPOBOJHUKOB OT JJUHBI, IUIOMIAIN
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMmenianHOe COeJUHEHHE TPOBOHUKOB.

[Ipsimoe m3MepeHHe AIIEKTPOABMKYILIEN cuilbl. KOpOTKOE 3aMblkaHUE TajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET 0 CONPOTHUBIIECHUSI.

3aBUCHUMOCTb COMPOTUBIICHUS METAIIJIIOB OT TEMIIEPATYPHI.



IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psia 1 NpOBOJIUMOCTh BO3/1yXa.

OAHOCTOPOHHSIS MPOBOUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue 2ICKTPOABMXKYLIEH CHJIBI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habnronenue snextpoinusa.

Meosicnpeomemnule ceasu.

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kijacce ocCylecTBISETCS € Yy4ETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemmusie nouamus, CBSI3aHHBIE C M3YyYCHHEM METOJOB HAYYHOTO IO3HAHMS:
ABJICHME, HaydHbIM (akr, rumores3a, (uznyeckas BeIMYUHA, 3aKOH, TEOpUs, HAOIIOJEHHE,
JKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeHHass ¢QyHKuus, mnapaboda,
runepooia, uxX rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCHUHYC, TAHTCHC,
KOTaHT'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M MX IPOEKLHUU Ha OCHU
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Buonoeus: mexannueckoe IBHXKEHHE B )KMBOH Ipupoje, 1updysus, ocMoc, TeII000MeH
JKUBBIX OpraHU3MOB (BHJIbl TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHUE SBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBBIE CBOWCTBA TBEPIABIX Te€J, JKUAKOCTEH U TIa30B, JJIEKTPUUECKUE
CBOMCTBA METAJUIOB, dJIEKTPOJIMTHYECKAs TUCCOLUALINS, FaJbBAHHKA.

l'eoepaghus: B1a)XHOCTh BO3]lyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUe IBUKEHHUM ¢ UCIIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHHUSI B
TEXHUKE, MOALINITHHKY, HCIIOJIb30BaHUE 3aKOHa COXpPaHEHUs UMITyJIbCa
B TE€XHHKE (pakera, BOJOMET U JIpyrue), ABUraTelb BHYTPEHHETO CrOpaHUsl, apoBas TypOuHa,
OBITOBOM XOJOAMIBHHUK, KOHIUIMOHEP, TEXHOJIOIMH MOIYYEHHUS COBPEMEHHBIX MaTepHalioB, B
TOM 4YHMCJIE HAHOMATE€pUAJIOB, U HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3allMTa, 3a3EMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, dJIEKTpOHArpeBarTelbHble MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TaJTbBAHUKA.

Cooepircanue odyuenusa ¢ 11 knacce.

Paznen 4. DnekTpoarHaMUKa.

Tema 3. Maznumnoe none. nekmpomacHUmMHas UHOYKYUs.

[TocTostHHBIE MarHWUTHL. B3anMOJEHCTBHE IOCTOSIHHBIX MAarHuTOB. MarHuTHOE IOJe€.
Bekrop MarHuTHOM MHAyKUMU. [IprHIMI Cylieprno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHOM
uHAYKIMU. KapTiHa TuHUI MarHUTHON MHAYKLUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarauTtHoe 1nosie IpoBOJHMKA ¢ TOKOM. KapTrHa JIMHUN MHAYKIMHA MAarHUTHOTO IOJIS
JUIMHHOTO MPSMOr0 MPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO IPOBOJ-HUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenna, €€ Moayiab M HampasieHHE. JIBH)KEHHE 3apsDKEHHOM 4acTHIIbI
B OJIHOPOJAHOM MarHutHoM mnose. Pabora cuiel Jlopenna.

SIBneHME DIIEKTPOMArHUTHOW MHAYKUMU. IIOTOK BEKkTOpa MarHUTHOM WHIYKIIMH.
DIIEKTPOABMKYIAs CHIIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW nHaykunu dapazes.

BuxpeBoe anekTpuueckoe moje. DJNEKTPOABIKYIIAs cujla MHAYKLIUU B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuio JleHna.

NuaykTuBHOCTE. SIBIEHNE CaMOMHIYKIIMU. DIEKTPOABIIKYILAs CUJIa CAMOMHAYKIIHH.

OHeprus MarHUTHOTO TIOJIS1 KaTYIIKH C TOKOM.




DNEeKTPOMarHuTHOE MOJIE.

TexHuueckue ycTpoWCTBa M IPAKTHYECKOE IPUMEHEHHE: ITOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO MOJIS.

B3anmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiicTtBue cuibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHue NEKTPOMArHUTHON UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHKYIICH CHIIBI HHAYKIIMU OT CKOPOCTU M3MEHEHUsI MarHUTHOTO
MOTOKa.

SIBiIeHNE CAMOMHTYKLIUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenrne MarHuTHOTO TOJIS KATYIIKH C TOKOM.

WccnepgoBanue 1ecTBUS TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3J€KTPOMArHUTHONW WHIYKIUU.

Paznen 5. KonebaHus v BOJHBL.

Tema 1. Mexanuueckue u 21eKmpomMacHumusie Ko1eOaHusl.

Konebarenbnast cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [‘apmonuueckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
Marematuueckuii MagsTHUK. Y paBHEHUE TapMOHHYECKUX KoJebanuil. [IpeBpartieHue anepruu npu
FapMOHHMYECKHUX KOJICOAHUSX.

Konebartenbubiit koHTyp. CBOOOAHBIE AJIEKTPOMATHUTHBIE KONEOAHHS B HICATHHOM
KOoJeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYSCKUMU H  DJIEKTPOMArHUTHBIMHU
konebanusimMu. @opmyna TomcoHna. 3akoH COXpaHEHHUS SHEPTUU B UACATLHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromux KoneOaHUsX. BeIHyX/IeHHbIE MEXaHUYECKUE KOEOaHMUS.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHusI.

[Tepemennsblii Tok. CUHYCOMAANBbHBINA TEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U HAMIPSDKEHUS.

Tpanchopmarop. I[IpousBoacTBo, mepenada u MOTpeOICHHE SIEKTPUUECKON DHEPTHH.
DKOJIOTHYECKUE PHUCKH TP TPOU3BOACTBE dJeKTpodHepruu. KynbTypa HMCHONb30BaHUSA
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHudeckue yCcTpoOMCTBA M NPAKTUYECKOE NPUMEHEHUE: DIIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoieOaTeIbHON cUCTEMBI (TPY>KMHHBIN WU MaTeMaTHUYEeCKHI
MasITHHK).

Habmronenue 3atyxaronmx Koaebanuii.

HccnenoBanue cBONCTB BIHYXK/IEHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CB0OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmmorpaMMbl — (3aBUCHUMOCTH  CHJIBI TOKa M HANPSOKEHHWsT OT BpPEMEHH) IS
AJIEKTPOMATrHUTHBIX KOJICOAHUM.

Pe3onanc mpu mocienoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKM MHAYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopenb TUHUU 3IEKTPOIepeaayn.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol




HccnenoBanue 3aBHCUMOCTH TIEPHOA MaIIbIX KOJIeOaHUI Tpy3a HA HUTH OT JJIUHBI HUTU
Y Macchl rpysa.

HccnenoBanne nepeMEHHOro TOKa B LENM M3 IOCIENOBATEIbHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpAa.

Tema 2. Mexanuyeckue u 31eKmMpOMACHUMHbLE GOIHDL.

Mexanunyeckue BOJIHBI, yCi0BHs pacnpoctpanenus. [lepuon. CkopocTs pacnipocTpaHeHust
u juHa BonHbBL. [lomepeunsle W MpojoJibHbIE BOJHBL MHTepdepenuns u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTpOMarHUTHbIE BOJHBI. Y CJIOBHUS U3JIYYEHHUs SJEKTPOMArHUTHBIX BOJIH. B3amMmHas
opueHTanus BekTopoB E, B, v B anexkTpoMarauTHo# BosiHe. CBONCTBA 2JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMiieHHe, moispuzauus, audpakuus, wuHreppepenuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31MeKTPOMArHUTHBIX BOJH. [IpuMeHeHne 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUuMIB paqnocBA3M U TeleBUAeHUs. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPE/Ibl.

TexHuueckue ycTpoicTBa M MPAKTHUYECKOE NMPUMEHEHHUE: MY3bIKaJbHbIE UHCTPYMEHTHI,
yJIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJI0IbHBIX BOJH.

Konebmnronieecs Te10 Kak MICTOYHUK 3BYKa.

Habmonenue otpaskeHus U NpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habnronenne naTepdepeHnny u U pakiini MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGnronenne cBS3M TPOMKOCTH 3BYKa M BBICOTBI TOHa C aMIUIMTYIOM M YacTOTOMH
KoJie0aHui.

HccnenoBanne CBOWCTB  3JIEKTPOMArHUTHBIX BOJIH:  OTPaKE€HHE, IPEIOMIIEHHE,
noJnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxa.

I'eomerprueckas ontuka. [IpsmonnHeliHOe paclipOCTpaHEHNE CBETA B OTHOPOJHOU CpeIe.
JIyud cBeta. ToYEUHBIN UCTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpakeHMs cBeTa. IlocTpoeHHne M300pakeHUH B IMIIOCKOM
3epKae.

IIpenomnenue cBera. 3aKOHBI MpelOMIEHHs cBeTa. AOCOIIOTHBIM IOKa3aTellb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaXKCHHUS.

Hucnepcus cseta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparoniue U pacceuBaromive JuH3bl. ToHkass sMH3a. DOKycHOE paccTosHHE
U ontuyeckas cuia TOHKOW JsmH3BL llocTpoeHne wu300paxeHuit B  coOMparoUIMX
U pacceuBaroluX JuH3ax. PopMysia TOHKOH JIMH3bBL. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBast ontuka. MHrepdepenuuss cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBHUSA
HaOJII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTE€P(HEPEHIIMOHHONW KapTUHE OT JIBYX CHH(a3HbIX
KOT€pEHTHBIX HCTOUHUKOB.

Hudpakuus cera. JudpakmumonHas pemérka. YcaoBue HAOMIOACHUS TJIABHBIX
MaKCHUMYMOB IPH MaIeHUH MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoilcTBa M MpPaKTHUYECKOE IMPHUMEHEHHe: OYKH, Jymna, (oToanmnapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPON .



Jlemoncmpayuu

[IpsmonuHeliHOEe pacnpoCTpaHEHUE, OTPAKEHUE W MpPEJOMIIEHHE cBeTa. OnTudeckue
puOOpHI.

[TonHoe BHYTpeHHEe oTpaxkeHue. MoJienb cBeToBOIa.

HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.

Monenu MUKpOCKOIIa, TEIEeCKOoIIa.

HaGmonenne naTepdepeHIm cBera.

Hab6mronenue qudpakuum cBera.

HaGmonenue aucrepcuu cBera.

[TonydeHue cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AUPPAKITUOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue nokaszarens IpeaoMIeHUs CTEKIIa.

HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.

Habmronenue aucnepcuu cBera.

Pa3nen 6. OCHOBEI crieniManbHOW TEOPUU OTHOCUTEIbHOCTH.

I'panunel mpuMEHUMOCTH Kilaccuueckoi MexaHuku. [locTynaTel crenuaibHOW Teopuu
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJAYJIS CKOPOCTH CBE€Ta B BaKyyMmMe, MPUHLUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aM€/JIEHNE BPEMEHU U COKPALLEHUE JITTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchbl C 3HEPTUEN U UMITYJIbCOM PEISITUBUCTCKOMN YaCTHUIIbl. DHEPTUs IOKOS.

Paznen 7. KBantoBas dusuka.

Tema 1. Dnemenmol K8AHMOBOU ONMUKU

@®oronsl. @dopmyna [lnanka cBsa3um sHeprud (OTOHA C €ro YacTOTOH. ODHeprus
¥ UMITYJIC (POTOHA.

OtkpbiTue u  uccrnenoBanue ¢oroddpdexra. Onbitel  A.I. CronmeroBa. 3aKoHBI
dororddekra. YpapHenue DiiHmreHa 11 potorpdexra. «KpacHas rpanuna» portosddexra.

Hasnenue ceera. OnbiTel I1.H. JIeOenena.

XuMuyeckoe IeHCTBHE CBETA.

TexHuueckue ycTpoHCTBa M NMPAKTUYECKOE NMPUMEHEHHE: (HOTORIEMEHT, (POTOJaTUHK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(hPeKT Ha YyCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporoagdekra.

Cseroano.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma.

Mogens atoma Tomcona. OnbiTel Pezepdopna no paccessHuro o -yactull. [lnanerapHas
MOJEIIb aToma. [TocTynater bopa. N3nyyenune " MOTJIOIIECHHE (dhoToHOB
IIPU [IEPEXOJIE aTOMA C OJHOTO YPOBHsI dHEpruu Ha JIpyroi. Buael cnexktpoB. CiekTp ypoBHEM
SHEPrUM aToMa BOJIOPO/aA.

BonnoBeble cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckynspHO-BOJHOBON Jyann3M.

CrioHTaHHOE M BBIHYKJEHHOE U3TTyYeHHE.

TexHnueckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: CHEKTPAJIbHBIM aHaIu3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pesepdopra.

Onpenenenne AJIMHBI BOJIHBI J1a3epa.

Habmroienue nuHeRvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.




Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Hab6mronenue nuHeiyaToro criekTpa.

Tema 3. Amomnoe s0po.

OKCIIEpUMEHTBI,  [OKa3bIBalOUIME  CIOXKHOCTb  CcTpoeHus  sapa.  OTkpsiTHE
panuoaktuBHOCTU. OTBITH Pesepdopna mo onpeneneHuio cocraBa pagioakKTUBHOTO H3IIy4eHHS.
CgoiicTpa anb(a-, 6era-, raMmma-u3aydyeHus. BiusHue painoakTHBHOCTH a )KUBbIE OPraHU3MBI.

OTtkpeiTHEe TIpoTOHA M HeWTpoHa. Hykimonnas monens snpa [eiizenOGepra—lBaHeHKo.
3apsn sapa. MaccoBoe uucio siapa. M30Torsbl.

Anbda-pacniaa. DIeKTpOHHBIA U MO3UTPOHHBIA Oera-pacnan. ['aMma-uzmyueHue. 3aKoH
paZMoaKTUBHOIO pacnaja.

DHeprust CBA3HM HYKJIOHOB B sizipe. S nepHbie cuiibl. JleekT Macch sapa.

S nepubie peakuuu. JleneHue u CUHTE3 AIEp.

Snepubiii peaktop. Tepmosinepubiii cunTte3. I[Ipobirembl UM HEPCHEKTHBBI  SIEPHOM
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPHITHE TO3UTPOHA.

Mertobl HaOIIOACHHS U PETUCTPALIUH 3JIEMEHTApHBIX YacTHUL.

@dynnameHTaIbHBIE B3aUMOACHCTBHS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHnuyeckue ycTpolcTBa M MPAKTUYECKOE NIPUMEHEHUE: JO3UMETp, KaMmepa BuibcoHa,
AJIEpHBIN peaKkTop, aTOMHasi boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (hoTOorpadusiM).

Paznien 8. DeMeHTbl aCTPOHOMHUU M aCTPOPU3UKH.

Oranel pa3BuTud acTpoHoMuH. IlpukinagHoe U MHUPOBO33PEHYECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, INIAHETHI, UX BUIUMOE ABHKECHHUE.

Conneunas cucrema.

Connue. ConHeuHas axkTUBHOCTb. Mcrounuk nsHeprum ConHua U 3BE3A. 3BE3BI,
X OCHOBHBIE XAapaKTEPUCTHKHU. J(marpaMma «CIEKTpalbHBIA KIACC — CBETUMOCTBY. 3BE3IBI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3[ TJIaBHOU
NOCIIe0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. (CoOBpeMEHHBIE MPEACTABICHUS O
MPOUCXOXKACHNUHU U 3BoIoIMU CoJHIA U 3BE3]T. DTarbl )KU3HU 3BE3L.

Mnineunsiii [1yTs — Hama ["anaktuka. [lonoxenue u asuxenue Connua B ['anaktuke. Tumnsl
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6ma. Pa3Oeranume ranmaktuk. Teopus
bonwioro B3peiBa. PennkroBoe nznyyeHue.

MacutaGHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewénnpie mpo6ieMbl aCTpOHOMUM.

Vuenuueckue nabnrooenus

Habmtoienust HeBOOPY>KEHHBIM IJ1a30M C HCIOIb30BAHUEM KOMITbIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEICNICHUS MOJI0KEHHUsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Ha6monenus B Teneckon JIyHsl, ianer, Mneunoro [ytu.

O06o0u1aro1ee MOBTOPEHHUE.

Pone ¢u3MKM M acTpOHOMHHM B OSKOHOMHYECKOM, TEXHOJOTMYECKOH, COIMAIbHOMN
U 3THYeCKOW cdepax AeqaTeIbHOCTH YeJIOBEKa, pOjdb M MecTO (GU3MKH M acTPOHOMHUU
B COBPEMEHHOM HayyHOW KapTHHE MHpa, poJib (PHU3MUECKOW Teopuu B (HOPMHPOBAHUU
NpeJICTaBlIeHUH O (U3NYECKOM KapTHMHE MHpa, MecTo (U3MYECKON KapTHHBI MHpa
B 00I1IEM psiZly COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX MPEJICTABICHHI O IPUPOIE.

MexnpeaMeTHbIE CBSI3N.




Wzyuenmne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocymecTBIsieTCS € y4ETOM
COJIEp’KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnvle nowsamusi, CBSI3aHHBIE C M3yYEHHUEM METOJIOB HAYYHOI'O MO3HAHUS:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
SKCHEPUMEHT, MOJAECIUPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKHE (YHKUIUHU: CHHYC,
KOCHHYC, TAHIE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO, BEKTOPbI M HX
NPOCKIIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
MPU3HAKU I0JI00MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

Buonoeus: »nexTpuyeckue SBICHUS B JKUBOW INpUpOJE, KosedaTelbHbIC IBMKEHUS
B JKMBOM HPUpPOJAE, ONTUYECKHE SBJIEHUA B JHKUBOM MpUPOJE, JCHUCTBUE pagualuu
Ha YKUBbIC OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKash CTPYKTypa TBEPABIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

T'eocpaghus: MarHUTHBIE TIONIOCA 3eMIIH, 3aJIe)KU MarHUTHBIX Py, (OTOCHEMKA 3eMHOMN
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: TMHUN JIEKTpONIEpEay, FT€HepaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUTATEIb,
WHAYKIMOHHAs TeYb, pajgap, paauoNnpHUEMHUK, TeNeBHU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COTHEYHAst OaTapes.

3. [InanupyemMble pe3yJibTaThl.

OcBoenne ydyeOHoro mpenmera «®Du3nka» Ha YpOBHE CpeaHero oluiero oOpa3zoBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYWTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOrO npeamera «Puznka»
JIOJKHBl ~ OTpa)KaTh TOTOBHOCTh M CIOCOOHOCTh  OOY4YaroOIIUXCS  PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOM BHYTPEHHEW MO3UIUEH JTUYHOCTHU, CHUCTEMON IIEHHOCTHBIX OpHEHTALIUM,
MO3UTUBHBIX BHYTPEHHUX YOEKICHWH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IICHHOCTSIM
pOccUiicKOro 00IIecTBa, paclIMpeHHe KU3HEHHOI'O ONbITAa U ONbITA JEATENbHOCTH B Ipoliecce
peanu3alnuy OCHOBHBIX HaIllpaBJICHUN BOCIUTATEIbHOU I€ATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpax/1aHCKOrO BOCIIMTAHUS

c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIMUK OOYy4alolerocss Kak aKTHUBHOTO H
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOIr0 OOIIECTBa;

MPUHATHE TPATUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTHUECKUX U JIEMOKPATUYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIbHOCTh B HMHTEpPECAaX I'PakJaHCKOro OOILECTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B IIKOJE U JE€TCKO-FOHOIIECKUX OpraHU3aIusiX;

YMEHUE B3aMMOJIEWCTBOBaTh C COLMAIBHBIMU HMHCTUTYTAaMH B COOTBETCTBUM C HX
GYHKUIUSIMHE ¥ HA3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIE€ATEIbHOCTH;

2) maTpUOTHYECKOT'O BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaxTaHCKON MACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHMCKHUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 TIOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAlLIMIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCJIE B JI€ATEIbHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOIO OYIyIIETO;

4) 3CTETUYECKOTO BOCTIUTAHHUS:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKIIOYasi 3CTETUKY HAYYHOTI'O TBOPUYECTBA, IPUCYLIETO
¢u3nueckoil Hayke;



5) Tpy10BOTO BOCITUTAHUS:

UHTEpEeC K Pa3IUYHBIM chepam npodeccnoHanbHOM NeSITeNIbHOCTH,
B TOM YHCJIE€ CBSI3aHHBIM C (DU3MKOW M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynyiueil mpodeccuu U peaaTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caMO00Opa30BaHUIO B 00yacTH (U3HKH Ha
MPOTSKEHUH BCEU KU3HU;

6) PKOJIOrMYECKOTO BOCITUTAHUS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYPhl, OCO3HAHHE TJI00AJBLHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUTAaHUPOBaHUE U OCYIIECTBIICHUE JCUCTBUN B OKpYXKAloOIIeW cpele HAa OCHOBE 3HaHUS
L[eJI€ YCTOMYMBOTO PAa3BUTHI YEJIOBEYECTBA;

Pacmpenue ombiTa JESTENBHOCTH JKOJIOTMYECKOM HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN TI0 (pru3muKe;

7) LIEHHOCTH HAYYHOTO MMO3HAHUSL:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HU3MUECKOI HAYKH;

OCO3HAHME [IEHHOCTH HAYYHOH JEATEIIEHOCTH, TOTOBHOCTh B TIPOIIeCCEe U3yUeHUS (DU3HKH
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh HHINBUYATIbHO U B TPYIIIIE.

B mpouecce MOCTMXKEHHS  JMYHOCTHBIX  PE3YJIBTaTOB  OCBOCHHSI  IPOTrpamMMbl
no ¢u3MKe IJIs YPOBHSI CPEIHEro o0Iero oOpa3oBaHUs Y OOY4YarOIIMXCS COBEPIICHCTBYETCS
IMOYUOHATILHBIT UHMELIeKN, TIPEATIONATAIONINH ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIILHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

caMOperyJIupOBaHHUs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE MIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH  MOTHMBAlM{, BKIIOYAIOIIEH CTPEMIICHME K  JIOCTMOKCHHUIO L€
U yCIeXy, ONITUMH3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh, HCXOMAS U3 CBOMX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh NMOHUMAaTh 3MOIMOHAIBHOE COCTOSIHUE NPYIHX,
YYUTBIBaTh ~ €M0  IpPH  OCYIIECTBICHUH  OOIIEHHUs, CIHOCOOHOCTh K  COYYBCTBHUIO
U COIEPEKUBAHUIO;

COLMAJIbHBIX ~ HAaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh  BBICTPaMBaTh  OTHOILEHHS
C IPYTHMHU JIFOJIbMH, 3800 TUTHCSI, IPOSIBIIATH MHTEPEC M pa3peniaTb KOHPIUKTHI.

MeramnpeaMeTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl CPEJHEro oOIero odpa3oBaHuUs
JOJIKHBI OTPAXKATh:

OBnazieHne yHUBEPCAIbHBIMU TO3HABATEIbHBIMU AEHCTBUSIMHU:

1) 6Ga3oBbI€ JIOTHYECKUE JCHCTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyalW3MpOBaTh MpOOJIEMY, paccMarpuBaTh eé
BCECTOPOHHE;

OTIPEJIeNIATH 1IeNU IeATeIbHOCTH, 33]]aBaTh MapaMeTpbl U KPUTEPUHU UX TOCTUKECHUS;

BBISIBIISITH 3aKOHOMEPHOCTH ¥ TPOTHBOPEUHSI B pACCMAaTPUBAEMBIX (DU3MUYECKUX SIBIICHHSIX;

pa3pabaTbIBaTh IUIaH pEICHUs MPOOIEMBI C YUETOM aHATN3a UMEIOLINXCSl MaTepUaIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATENBbHOCTb, OIEHWBATh COOTBETCTBUE PE3YJIbTATOB IEIISIM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOP/JMHUPOBaTb M BBINOJHATE pPabOTy B YCIOBUSIX pEAIbHOT0, BUPTYaJIbHOTO
¥ KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEaTMBHOE MBIIUICHUE MPU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

BJIaJIeTh HAyYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHATHSAMHM U METOAAMHU (PU3NYECKOMH

HayKH;



BIIQJICTh  HAaBBIKAMH  Y4EOHO-UCCIEOBATEIbCKOM W  MPOEKTHOH  JESITeNbHOCTH
B oOmactu (U3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB
peneHus 3a1a4 (U3NIECKOTr0 COACPIKaHus, IPUMEHEHHIO Pa3INYHbIX METOAO0B TIO3HAHUS;

BJIA/IETh BUJIAMH JIeSITEIIbHOCTH 1o MOJTyYEHUIO HOBOTO 3HaHMS,
€ro MHTEPIIPETANH, TPe0OPa30BaHUIO M IPUMEHEHHIO B PA3JINYHBIX YIEOHBIX CUTYaIUsIX, B TOM
YHCclie IPU CO3JaHUH YU€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TIPUYUHHO-CJICICTBEHHBIE CBSI3M W aAKTYaJU3MpOBaTh 3ajady, BbIJABUTATh
TUIO0TE3Y €€ peleHus, HAXOIUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

aHAJIM3UPOBATh TMOJYyYEHHbIE B XOAE pEUIeHHs 3aJaud pe3yJbTaThl, KPUTUYECKU
OIICHUBATDH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOM JeSTEIbHOCTH, B TOM
quCIIe IPU U3YUYCHUH (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEIHHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTei;

BBIJIBUTATh HOBBIC UJICU, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE AbTePHATUBHBIC PELICHUSI.

3) pabora ¢ uHpOpMaIUECi:

BIIQJIETh ~ HaBBIKAMU  MOJy4YeHHs  uHbopManmuu  (U3HUECKOTO  COJEpIKaHUA
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATh IOUCK, AaHAJIN3, CUCTEMATU3ALUIO
U MHTEpIpeTalnio nHHOPMALUU PA3IMYHBIX BUA0B U (GOPM MPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BaTh CpPEACTBa HMH(OPMAIIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJIOTUH
B pEIICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPTaHM3ALMOHHBIX 33/Ja4 C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHusl, PaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COAEpkKaHMS B pa3idHYHbIX (opmarax ¢ ydéTom
Ha3zHa4YeHUsI THPOPMAIIUH U LI€JI€BON ayAUTOPUH, BBIOHpasi ONTUMAIbHYIO (POpMY ITpeicTaBICHUS
Y BU3yaJIU3alliu.

OBnazieHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMH:

1) obmienwue:

OCYILIECTBIIATH OOIIEHNE HA YpoKaX (PU3HKHU U BO BHE-YPOUHOU JESATEIILHOCTH;

pacmno3HaBaTh NPEANOCHUTKH KOH(DIMKTHBIX CUTYAIMl U CMATYaTh KOH(MIUKTHL

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHHEM S3BIKOBBIX
CPEJICTB.

2) coBMECTHasl €SI TEIbHOCTD:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHIMBUAYAIbHON pabOTHI;

BBIOMPATh TEMATUKy W METOJIbI COBMECTHBIX NEUCTBHI C y4ETOM OOIIMX HMHTEPECOB, U
BO3MOKHOCTEHN Ka)KJ0r0 4J€Ha KOJIEKTUBA;

MPUHUMATh LEJIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTh M KOOPJIWHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIIPEAEIIATE POJIU C YYETOM MHEHUM
Y4aCTHUKOB, OOCYAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OILICHUBATh KAaUYeCTBO CBOETO BKJIAJIa U KAXKIOTO YYaCTHUKA KOMaH/Ibl B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJEU C MO3ULMK HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMUECKOE IOBEJECHUE B Pa3IUYHBIX CHUTYyalMsX,
MIPOSIBIISTH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

OBnazieHue yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSMMU:

1) camoopranuzanus:



CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENbHYIO NEATENBHOCTh B OOJIACTH (U3UKU U
ACTPOHOMHH, BBISBIISTH MTPOOJIEMBI, CTABUTh U (HOPMYITHPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIaH PEIICHUS PAacu€THHIX M KAYEeCTBEHHBIX 3ajady, IJIaH
BBIIIOJIHEHHUSI MPAKTHYECKOH paboThl ¢ y4ETOM HMMEIONIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMI;

JIaBaTh OLICHKY HOBBIM CHTYAIIHsIM;

pacupsATh paMK1 y4eOHOTO IPpeIMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JieNiaTh OCO3HAHHBINM BBHIOOp, apryMEHTHPOBATh €ro, OpaTth Ha ceOsi OTBETCTBEHHOCTH 32
pelIieHue;

OLICHUBATh MIPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHHUIO OJPYyAULIUU B o0mactu (Gu3uku,
MIOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb!

JaBaTh OIICHKY HOBBIM CHUTYAIlMsIM, BHOCUTh KOPPEKTUBBHI B JIESATEIHLHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YIbTATOB LIETISIM;

BJIQJICTh HaBBIKAMH [TO3HABATEIBHOMN pe(IIeKCUU KaK 0CO3HAHHMSI COBEPIIAEMBIX JICHCTBUI
Y MBICITUTEIFHBIX MTPOIIECCOB, UX PE3YIBTATOB U OCHOBAHHIA;

UCIIO0JIb30BaTh MPUEMBI peIICKCUU JIJISl OIICHKH CUTYAI[MH, BLIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIDKEHHIO;

MPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MPH aHAIIU3€ PE3YJIbTATOB JACATEIBHOCTH.

3) npunsTHE Ce0s U IPYTUX:

MPUHUMATh ceOs, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI M QPTYMEHTHI IPYTUX MPH aHAIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA ONIMOKH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MPOrpaMMBI 10 pu3HKe. B mporecce nzyueHus Kypca
Kypca ¢u3uku 6a30Boro ypoBHs B 10 Kjlacce yUeHUK HAYUUTCS:

JEeMOHCTPHPOBATh Ha MPUMEpPaxX posib U MecTO (PU3MKH B (POPMUPOBAHUH COBPEMEHHOMN
HAayYHOW KapTHHBI MUpPA, B PAa3BUTHH COBPEMEHHOW TEXHHKH M TEXHOJIOTHH, B MPAaKTHYECKOM
JNeITEeILHOCTH JIFOIEH;

YYUTHIBaTh TPAHUIBl NMPUMEHEHHS M3YYEHHBIX (U3UYECKHX MOJENel: MaTepHalbHas
TOYKa, WHEepIHaIbHasl cHcTeMa OTCuéTa, abCOMIOTHO TBEPIOE TEJIO, WACANBHBIA Ta3, MOJEIH
CTPOEHUS Ta30B, XKUAKOCTEH M TBEPABIX Tell, TOUCUHBIM AJIEKTPUUECKUI 3apsa NMpHU pelleHun
bu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MUECKUE SIBIECHUS (TMPOLECCH) M OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYIISIPHO-KHHETHIECKOM TEOPHUH CTpOCHUS BEIIIECTBA
U JICKTPOIMHAMMKH: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIUHEWHOE JBI)KEHUE, CBOOOIHOE
najieHue TeJ, JBWKEHHWE TI0 OKPYKHOCTH, HWHEPIHs, B3aMMOACUCTBHE Tel, Iuddy3us,
OpOYHOBCKOE JIBUXKEHHE, CTPOEHHUE JKUIKOCTEH M TBEPIBIX Tel, U3MEHEHHEe 00b&Ma Ten Mpu
HarpeBaHnu (OXJIAXKACHUM), TEIUIOBOE paBHOBECHE, HWCIApeHHe, KOHJEHCAlWs, IJIaBlICHHE,
KPHCTAJUTN3AIHsL, KUTICHNE, BIQKHOCTh BO3/lyXa, TOBBIIICHHUE JABJICHUS ra3a P ero HarpeBaHUH
B 3aKPBITOM COCY/I€, CBSI3b MEXKIY TTapaMeTpaMy COCTOSIHUS T'a3a B U30MPOIIECCax, dICKTPU3AIUS
TeJI, B3aUMO/JICHCTBUE 3aps/I0B;

OIIMCBHIBATh MEXaHUYECKOE JIBIKCHHE, UCTIONB3Ys (PH3MUECKUe BEIMYMHBI: KOOPIMHATA,
nyTh, NEepeMelIeHHe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Teja, KMHETHYecKas
DHEPTHWs, TOTEHIMAJIbHAs DJHEPrHs, MeXaHWdeckas paboTa, MeXaHHMUYeCKass MOIIHOCTH, TIpPH
OIMCAaHUH TPABHIBHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIONB3yEMBIX BETUUNH, X 0003HAYCHUSI
U CIUHHIIBI, HAXOJUTh (DOPMYIIBI, CBSI3BIBAIONINE TAHHYIO (PH3MUYECKYIO BEIHMUYMHY C IPYTUMHU
BEJIMYMHAMU;

OIMCBHIBATh W3YUCHHBIE TEIUIOBBIE CBOWCTBA TENl W TEIUIOBBIC SIBJICHHS, HWCIOJIB3YS
¢u3nueckue BEIMYMHBL: JIaBJICHUE Taza, TEeMIlepaTypa, CpeaHss KHHETHUYecKash OSHEeprus
XA0THYECKOTO JBW)KEHUS MOJIEKYJ, CpEeIHEKBaJpaTHYHAs CKOPOCTh MOJIEKYJ, KOJHYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasza, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO



JBUTATEIS; IPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UYECKHI CMBICI UCIIOJIb3YEMbIX BEIUYHH,
uX O00O03HAYeHHWS U EAUHMIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C IPYTUMU BEIIUYUHAM;

ONMCHIBaTh MU3YYECHHBIEC AJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE SIBICHUS
(mportiecchl), UCTIONB3YS (PU3NYCCKUE BEIMYUHBI: AJICKTPUUYCCKUI 3apsij, AJIEKTPUUIECKOE TOJIe,
HaIpsOKEHHOCTh IOJIS, IMOTEHLHWAJ, pPa3HOCTh MOTEHIMAIOB; IPU ONHCAHUM IPABUIBHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS U EIMHHIIB;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTMMU BETUYUHAMU;

aHAIM3UPOBATh (DU3MUECKUE TMPOLIECCHI W SBJICHHS, WCIONB3yS (U3NUECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonbl HbproTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, PUHLIUI CYNEPIO3UIUN CHJI, TTPUHIUIT
paBHOIIPaBUs MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISPHO-KUHETUUYECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, Ta30BbIC€ 3aKOHBI, CBSI3b CpPEJHEH KUHETHMYECKOM SHEPIHH TEIIOBOTO JABUKCHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsia, 3aKoH KynoHa, py 3TOM pa3inyaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIPAKEHUE U YCIOBUA (TpaHUIlbl, 00J1aCTH) TIPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC IPUHIIHITBI ICHCTBUS MAITH, TPUOOPOB U TEXHUICCKUX YCTPOKCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO UCIIOIb30BAHMS B TIOBCETHEBHOM KU3HU;

BBITIOJTHATh JKCIICPUMEHTBI TI0 HCCIICJOBAHUIO (DU3WMYECKHX SBICHHA W TPOIECCOB
C UCIOJb30BaHHWEM TPSMBIX, U KOCBEHHBIX HW3MEpEHUil, Mpu HTOM (HOPMYIUPOBATH
npobnemy/3agady W THIOTE3y  y4eOHOTO  OKCIIEpHMEHTa,  CcOoOMpaTh  yCTAaHOBKY
U3 MPEATIOKEHHOT0 000PYAOBaHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATEH BHIBO/IBI,

OCYHIECTBJISITh  MpsSMbIE W KOCBEHHbIE  U3MEpeHUs]  (U3MYECKUX  BEIUYHH,
IpU ATOM BBIOUPATH ONTHUMAIBHBIA CIIOCOO HM3MEpPEHUs U HUCIOJIb30BaTh WM3BECTHBIE METOJbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTH MeEXAy (U3MUYECKUMH BEIHMUYMHAMU C HCIOJIb30BAaHHEM
OPSIMBIX  U3MEPCHHA, TMPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI
MOJTyYEHHOM 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BUE TAOIUIl U TPa(HKOB, J€NIaTh BBHIBOBI MO
pe3ynbTaTtaM UCCIIEOBaHMS;

coOmrofaTh mpaBuia OE30MaCHOTO TpyAa MpHU MPOBEACHUM HCCIEAOBAaHUN B paMKax
y4eOHOro  SKCHEpUMEHTa, Yy4eOHO-HCCIEAOBAaTEIbCKOM W MPOEKTHOM  AESTeIbHOCTU
C UCTOJIh30BAaHUEM U3MEPUTEIHHBIX YCTPOICTB U Ta0OPATOPHOTO OOOPYIOBAHUS;

pemate pacy€THbIE 3aJaud C SBHO 3aJlaHHOM (PU3MYECKON MOJEbI0, HCIOJIb3Ys
dbuznyeckue 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOMpATh (PU3UUECKYIO
MOJICIIb, BBIJICIIATH dbuzngeckue BEJIMYMHBI u bopmyIIBI, HEO0OXOMMBIE
sl €€ pelleHus, NPOBOAUTH pacy€Tbl M OIEHUBATh PEATBHOCTh IMOJIYYEHHOIO 3HAYEHUS
(U3UYECKON BEITMYUHBIL;

penaTh KaueCTBEHHbIE 33/J1aud: BBICTPAWMBATh JIOTUYECKHM HENPOTHUBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpoi Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHUS,

UCIIONIb30BaTh TMpPH pEIIeHWHd Y4eOHBIX 3a7ady COBpEeMEHHble HWH(OpMalMOHHBIC
TEXHOJIOTHH JIJIsi TIOMCKA, CTPYKTYPHUPOBAHHWS, HMHTEPIPETAIIMA U TPEACTABJICHHUS YYEOHOU U
HAYYHO-TIOMYJISIPHON HWH(OpPMAIMK, MOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaIINIO;

MPUBOJUTL TPHUMEPHl BKIAJa POCCHMCKUX H  3apYOCKHBIX  YUEHBIX-(U3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPYXKAIOIMIETO MHPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHi;

WCIIONBh30BaTh TEOPETHYECKHWE 3HAHUS 1O (U3WKE B  TOBCETHEBHOW  JKU3HHU
Ut obecrieyeHusi 6€30MacHOCTH IPpH 00paIIeHNUH C MPUOOPaAMH U TEXHHYECKUMHU yCTPOHCTBAMH,
JUISL COXPAHEHMsI 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOr0 MOBEIECHUS B OKpY)KaroIllen
cpene;

paboTaTh B TPYMIIE C BHIMOJHEHUEM Pa3IUYHBIX COIMATBHBIX POJIEH, IITAHUPOBATH PadOTy
TPYNNbl, paIlMOHAIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B



HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO OLICHUBATHL BKJIAJ KAXKAOTO U3 YYAaCTHHUKOB I'PYHIIBI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MPOrpaMMbl 10 pusuke. B mporecce nzyueHus Kypca
Kypca ¢u3uku 6a3o0Boro ypoBHs B 11 kitacce yueHUK HAy4UTCS:

JEeMOHCTPHPOBATh Ha MPUMEpaxX posib U MecTO (PU3UKH B (POPMUPOBAHUH COBPEMEHHOM
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B IMPAKTHUECKOMN
JeSITeILHOCTH JIFO/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YUUTHIBaTh TPAHULBI TMPUMEHEHHS] HW3YYEHHBIX (DU3MUECKUX MOJENeH: TOYECUHBIH
SHCKTpI/I‘-IeCKI/Iﬁ 3apsn, J1y4d CBETa, TOYCYHBIM HCTOUYHUK CBCTA, AACpHad MOACIIb aTOMa, HYKJIOHHAsA
MOJIeJIb ATOMHOTO sJIpa MPH pelieHnH (PU3NUecKux 3aay;

pacmno3HaBaTh (U3MUYECKUE sIBIICHUS (IIPOIECCH) U OOBSACHATh UX HA OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYCCKOC, MAarHuTHOC ,Z[GflCTBI/IH TOKa, BSaHMOﬂeﬁCTBHe MAarHuToOB, 3JICKTPOMArHuTHAasA
UHAYKLINS, neiicTBue MarHuTHOTO oJis Ha MIPOBOTHUK
C TOKOM H I[BI/I)KyIJ_[I/II;’ICSI 3apsan, SJICKTPOMArHuTHBIC Koebanus u BOJIHBI, HpHMOHHHCfIHOG
pacmpocTpaHeHHEe  CBeTa, OTpaXXeHHe, IMpelioMyieHue, uHTepdepeHuus, audpakuus
U TIOJISIPU3ALINS CBETA, TUCIIEPCHs CBEeTa, poTodsiekTpudeckuii g ekt (potodrddexr), cBeToBOC
JaBJCHHE, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa aToMa BOJOpPOJAA, €CTEeCTBEHHas U
HCKYCCTBCHHAA PaIUOAKTUBHOCTD,

OINKCHIBATh M3yYCHHBIE CBOMCTBA BellecTBa (AJIEKTPUUYECKUE, MAaTHUTHbBIE, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3JIMYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTIIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsj, CHiIa TOKa, SJIEKTPHUECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, JIEKTPOIBUKYIIAS CUIIA,
paboTa TOoKa, MHAYKLUHS MarHUTHOro Mojs, cuina Awmmepa, cuia JlopeHla, MHIYKTHBHOCTH
KaTYIIKU, SHEPTUsl DJIEKTPUUYECKOTO0 M MArHUTHOTO TOJICH, MEPUOJ U YacToTa KojeOaHuW B
KoJIe0aTeIbHOM KOHTYpE, 3apsj U Ccujia TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHui, (POKYCHOE pACCTOSHHUE W ONTHYECKAas CHJIa JIMH3bI, NPU ONMUCAHUHM IPABWILHO
TPaKTOBaTh (PU3MUYECKUI CMBICT MCIOIB3YEMbIX BEIMYMH, WX O0003HAu€HUs M EAMHHUIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIMUNHY C JPYTUMU BETUYUHAMU;

OINUCHIBaTh M3y4YEHHbIE€ KBAHTOBBIC SIBICHUS M MPOLECCHI, HCIOJB3YS (PU3NUECKUE
BCJIIMYHHBI: CKOPOCTH JJICKTPOMAIrHUTHBIX BOJIH, JIMHA BOJIHBI W YacCTOTa CBETA, JHCPIrUAa
U uMOynbc (OTOHA, MEpUOJl IMoJypacraja, SHEPrusl CBA3M AaTOMHBIX sJep, NPHU ONMUCAHUU
MMPaBUJIbHO TPAKTOBATH (1)PI3I/I‘-I€CKI/II\/JI CMBICJI HCIIOJIB3YEMbIX BCJIMYMH, HX 0003HaYeHnsT U
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMUYMHY C JPYTUMH
BCJIIMUYMHAMMH, BBIYUCJIIATH 3HAUYCHUC q)HSI/I‘IGCKOI\/’I BCIIMYUHDBI;

aHAJM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBICHMS, UCHOJIb3Yysd (PU3MUECKHE 3aKOHBI U
OpUHIUNBE:  3akoH OMa, 3aKOHBI TIOCJIEAOBATENIbHOTO W MAapaJUIeIbHOTO  COCTUHEHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJEKTPOMAarHUTHOM HHAYKLUH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHMS CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHe DifHIITelHA 17151 hoT03(h(eKTa, 3aKOH COXpaHEHUS SHEPTUHU, 3aKOH COXPaHEHHUs
UMITYJIbCa, 3aKOH COXPaHEHUsl AJIEKTPUYECKOro 3apsja, 3aKOH COXPaHEHHUS MaccOBOIO 4YHCIa,
noctynatel bopa, 3akoH paJMOAaKTHBHOTO paclaja, OpU 3TOM pa3iuyaTh CIOBECHYIO
(bopMyIHUPOBKY 3aKOHa, ero MaTeMaTHIECKOe BBIpOKECHUE
U YCJIOBHS (IpaHHIIbI, 00JacTH) IPUMEHUMOCTH;

OMMPCACIIATE  HaAIpPaBJICHUC BEKTOpa HWHAYKOWMHM MAarHMTHOI'O IIOJII IMPOBOJHHUKA
C TOKOM, cHJibl Amnepa u cuiibl JIopeHna;

CTPOMUTH U OMHUCHIBATh N300pakeHNe, CO3/1aBaeMO€ IIIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBINOJIHATh OKCIIEPUMEHTHI [0 HCCIEI0BaHUIO (M3NYECKUX SBICHUH M MPOIECCOB
C HCIOJB30BAaHUEM TPSAMBIX, W KOCBEHHBIX U3MEpPEHHI: mpu 3TOM (HOpMyIHpOBaThH
npobaemMy/3agady ¥ TUIOTe3y y4eOHOro SKCIepuMeHTa, COOUpaTh YyCTAaHOBKY U3 MPEAIOKEHHOTO
000py10BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBO/IBL;



OCYIIECTBISITh  NPSIMBIE M KOCBEHHBIE  W3MEpPEHHsS]  (PU3UYECKUX  BEIUYHH,
IpU ATOM BBIOUPATH ONTUMAIbHBIA CIIOCOO HM3MEpPEHUs U UCHOJIb30BaTh W3BECTHBIE METOJbI
OLICHKH ITOIPELIHOCTEN U3MEPEHUN;

HCCIIeIOBATh 3aBUCUMOCTH (PU3MUYECKUX BETHUUH C UCIIOJIb30BAHUEM MPSIMbBIX U3MEPEHUIA:
IPH 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJYYCHHOH 3aBHCHMOCTH
busznyecKkux BENWYMH B BHAE TaOmuI M TrpaduKoB, JeiaTh BBIBOJABI MO pe3yiabTaTam
UCCIIEI0BAHMS;

coOmrofaTh mpaBuia OE30MaCHOTO TPyAa NpU MPOBEACHUU MCCIEAOBAaHUN B paMKax
y4eOHOr0  3KCHEPUMEHTAa, Yy4eOHO-UCCIEAOBATEIbCKOM W IPOEKTHOM  AESITEIbHOCTU
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 00OPYIOBAHUS;

pemaTh pacuyéTHBIE 3aJaud C SIBHO 33JaHHOM (PU3MYECKOM MOMAETBIO, HCIIONb3YS
buznyeckue 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3NUYECKYIO
MOJIEJIb, BBIJICIIATD (busnueckue BEJINYMHBI u bopMyIIbI, HEO0OXOAUMBIE
Il €€ pelleHus, NPOBOAUTh pacdy€Tbl M OLICHUBATh PEATBHOCTh IOJIYYEHHOI'O 3HAYCHUS
(U3HYECKON BETMIMHBL;

penaTh KaueCTBEHHbBIC 33/1aUd: BBICTPAUBATH JIOTMYECKH HEMPOTUBOPEUMBYIO LIETOUYKY
pacCyXJI€HHI ¢ OMOpO HA U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCIIONIb30BaTh MpPH pEIIeHHHd Yy4eOHBIX 3a7ady COBpEMEHHble HWH(OpPMAalUOHHBIC
TEXHOJIOTHUH JUISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAIUU W TPEICTABICHHUS Y4eOHOW W
HAYYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHOW W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HHPOPMAIIHUIO;

OOBSCHATH MIPUHIIMIIBI JEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPONCTB, pa3inyaTh
yCIIOBUS UX O€30MaCHOT0 UCMOJIb30BaHUS B IIOBCEJHEBHOM KU3HU;

NPUBOJIUTL MPHUMEpPhl BKJIAJa POCCHMCKUX H  3apYOSKHBIX  YUYEHBIX-(U3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHUE TIPOIECCOB OKPYKAIOIIETO MHpPa, B PA3BUTHC TEXHUKH
U TEXHOJIOTHUH;

WCIIOJIb30BAaTh  TCOPETHYCCKHE 3HAHWS 1O (U3UKE B IOBCCJHCBHOW  IKU3HU
1Tt obecriedeHus 0€30MacHOCTH PU 0OpaIIeHUH ¢ MPUOOpaMU ¥ TEXHUYECKUMHU YCTPOMCTBAMU,
JUISL COXPAHEHMsI 3/10pOBbsS U COOJIIO/IEHUST HOPM 3KOJIOTMYECKOrO MOBEACHUS B OKpYKarollen
cpene;

paboTath B TPYMIIE C BBHIMOJHEHUEM Pa3IUYHBIX COIUATBHBIX POJIEH, MITaHUPOBATh PadoOTy
TPYNONbl, palMoOHAIbHO pacCHpeneNsaTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYallHMsIX, aJleKBaTHO OLIEHUBATH BKJIAJ KaXKIOTO M3 YYACTHHUKOB TPYIIIHI B
pelieHne paccMaTpUuBaeMoOi IPOOIEMBI.

4. TemaTuuyeckoe IVIAHNPOBAHHE C YKA3aHHEM KOJIMYECTBA aKaJeMUYeCKHX 4YacOB,

OTBOIMMBbIX HA OCBOCHHME KAKI0H TeMbl, BO3MOKHOCTH MCIOJIb30BAHNS 110 3TOM Teme

0P u LHOP
10 kacc.
Ne | Tema/paznen | Kosmuect | DiaekTpoHHble (Ln(poBbIe) dopma peanu3anumn
n/n BO y4eOHO-MeTOoAnYecKHe BOCIIMTATEJIHLHOI0
aKajgeMu Martepuaia MOTEHI[HAJIA TEMBI
YeCKNX
4YacoB,
OTBOJIUM
bIX HA
OCBOCHME
TeMbl
1 dusnka u 1 Enunas komnexknus - YCTaHOBJIEHHE
€CTECTBEHHO i (ppoBBIX JIOBEPUTEIIBHBIX OTHOIICHUMN
Hay4YHBIN 00pa30BaTENbHBIX PECYPCOB | MEXKIY YYHUTENEM M  €TO
METO/T




MO3HAHUSA
IIPUPOJBI

N

Mexanuka

26

MounexkyisapH

ast hpu3uKa u

TEPMOJIUHAM
uKa

18

OnexTpoaH
aMHKa

22

IToBTOpEHue

http://school-
collection.edu.ru/catalog/pu

pil/?subject=30

OTkpeiTas puszuka
http://www.physics.ru/cours
es/op25part2/design/index.ht
m

['azera «1 ceHTAOPSI»:
MaTepHuabl o GU3NKe
http://1september.ru/
dectuBain IIeJarorut4yeCKux
uae «OTKpBITBIA yPOK»
http://festival.1september.ru/
duzuka.ru
http://www.fizika.ru
KM-mxkona
http://www.km-school.ru/
DJNEeKTPOHHBIN y4eOHUK
http://www.physbook.ru/
Cawmag Gonblas
AJIEKTPOHHASI OMOIMOTEeKA
Pynera. Ilouck kHur u
JKYpHAJIOB

http://bookfi.org/

YUCHUKAMH,
CIIOCOOCTBYIOIINX
MNO3UTHBHOMY BOCIPUSATHIO
yyamuMucs TpeOOBaHUN U
pochO YUUTEIIS,
MPUBJIICUCHUIO UX BHUMAHUS
K 00cyxIaemMoil Ha ypoke
uHpOpMAlNY, AKTUBU3ALUU
ux MIO3HABAaTEIbHON
JeSITeTbHOCTH;

— MoOYXJICHNE MIKOJIbHUKOB

coOmoaaTh  Ha  ypOKe
OOIIENPUHSATHIC HOPMBI
HOBEICHUS, npaBmiIa
oOLeHus co

CTApIIUMH(YUIUTEISIMH) U
CBEPCTHUKAMHU(IITKOJIbHUKAM

M), TPUHLUIBI  y4eOHOU
JUCITUTUTHHBI u
CaMOOpTaHU3aINH;

— TMPUBJICUYCHUE BHUMAHUS
IIKOJIbHUKOB K
[EHHOCTHOMY aCIIeKTY
M3y4aeMBIX  Ha  ypoOKax

ABJICHUM, OpraHu3anus Hx
paboThl ¢ moilyyaeMoOl Ha
YPOKE€ COLIMAIbHO 3HAYUMOU
uHpopmanuen —
WHULUUPOBAaHUE ee
00CYX/IeHH S, BBICKa3bIBAaHUS
Y4YalUMHCS CBOETO MHEHUs
[0 €€ IMOBONYy, BBIPAaOOTKHU
CBOEI'0 K HEll OTHOIIICHUS;

- MCIOJIb30BaHUE
BOCIIMTATEIbHBIX
BO3MOYKHOCTEN COACPKAHUS
yuebHOro mnpeaMera dyepes
JIEMOHCTpAINIO JETSIM
IIPUMEPOB OTBETCTBEHHOTO,
IPaX/IaHCKOIO TOBEICHUS,

MIPOSIBJICHUS
YEJIOBEKOIFOOUS u
no0pocepIeyHoCTH,  Yepes

no0op COOTBETCTBYIOIIMX
TEKCTOB JJIsl UTEHUS, 3a7ay
JUTSL pelIeHus, MpOoOIeMHBIX
CUTYyalui Juis 00CyKIeHUS B
KJ1acce;

— IpHUMEHEHHE Ha YpOKe
MHTEPaKTHUBHBIX bopm
paboThI yUYaIIUXCA:
MHTEJUIEKTYaJIbHBIX urp,



http://school-collection.edu.ru/catalog/pupil/?subject=30
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.physics.ru/courses/op25part2/design/index.htm
http://www.physics.ru/courses/op25part2/design/index.htm
http://www.physics.ru/courses/op25part2/design/index.htm
http://1september.ru/
http://festival.1september.ru/
http://www.fizika.ru/
http://www.km-school.ru/
http://www.physbook.ru/
http://bookfi.org/

CTUMYJIUPYIOIINX
MM03HABATEJIbHYIO

MOTHBALIMI0  IIKOJbHHUKOB;
JUIaKTUYECKOT 0 TeaTpa, Iie
IIOJIyYCHHbIE  Ha  ypOKe
3HaHUS OOBITPBHIBAIOTCS B
TeaTPAJIbHBIX ITOCTAHOBKAX;
JUCKYCCUH, KOTOpBIE Jar0T
ydJamumcsi  BO3MOXKHOCTB
NpUOOPECTH OMBIT BEACHUS
KOHCTPYKTUBHOI'O JIMAJIOra;
IpynmoBoi  paboOTBl WK
paboThl B Mapax, KOTOpbIE
yuar IIKOJIbHUKOB
KOMaHJIHOW  pabore U
B3aUMOJICHCTBUIO C IPYTUMH
IETbMU;

— BKIIOYEHHE B  YpOK
UTPOBBIX npoueayp,
KOTOpBIE IIOMOTatoT
MO/JIEP’KaTh MOTHUBALIHIO
JETEeH K MOJIyYECHUIO 3HAHUH,
HaJIaKUBAHUIO TTO3UTUBHBIX
MEXJINYHOCTHBIX
OTHOIIICHHUH B KJiacce,
IIOMOTal0T  YCTaHOBJIEHUIO
no0posKenaTeaIbHON
aTMocQepsl BO BpeMs ypoKa;
— opraHuzanusa 1edcrsa
MOTHBHUPOBAaHHBIX u
SPYAMPOBAHHBIX ydaIIUXCs
HaJ UX HEYCHEeBaloIUMU

OJIHOKJIACCHUKAMH,
JAaImero IIKOJIBHUKaAM
COIIMAJIbHO 3HAYMMBIN OITBIT
COTPpYIHUYECTBA u
B3aMMHOM ITOMOIIIH;

— I/IHI/IHI/II/IPOBaHI/Ie nu
MOJJEPKKA
HCCIIEIOBATEIIHLCKOM

JEATEIIbHOCTH IIKOJIbHUKOB
B paMKax peaau3alydd HUMU

WH/IUBUTYaJTbHBIX u
IPYIITOBBIX
HCCIIeIOBATENECKUX
MIPOCKTOB, 4TO JacTt
IIKOJIbHUKAM BO3MOXHOCTh
npuobpectu HaBBIK

CaMOCTOSITENTLHOTO PELICHHS
TEOPETUUYECKOW MPOOIEMBI,
HaBbIK T€HEPUPOBAHUSA U
oopmIieHHsT COOCTBEHHBIX




naeH, HaBBIK
YBKUTEILHOTO OTHOIICHUS
K 9y KHM ujIesm,
opopmIIeHHBEIM B paborax
OpYTUX  HCCIeIoBaTesei,
HaBbIK yOJIMYIHOTO
BBICTYILICHHS nepen
ayIuTOpUEH,

apryMEHTUPOBaHUS u

OTCTaMBaHUI CBOEU TOYKU
3pEeHUS.

Htoro 68
11 knacc.
Ne | Tema/pazgen | Konmuect | DiaekTpoHHBIE (HU(POBHIE) dopma peau3annu
n/n BO yueOHO-MeToAnYecKHe BOCIIUTATEIHHOIO
aKajgeMu MarTepuaJa NMOTEeHMAJIA TeMbI
YeCKHX
4acos,
OTBOJIUM
bIX HA
OCBOEHME
TeMbl
1 | Dnexrpoaun 42 Envnas komiekuus - YCTaHOBJICHHE
aMuKa U (POBBIX JIOBEPUTEIIBHBIX OTHOIICHUI
2 | Mexanuka 3 00pa30BaTENILHBIX PECYPCOB | MEKAY YYMTEIEM H  €ro
3 | Ksanrosas 16 http://school- YUEHUKAMH,
¢usuka. collection.edu.ru/catalog/pu | cmoco6eTByromMX
dusuka pil/?subject=30 MO3UTUBHOMY  BOCIIPUATHIO
atoma H OtkpsITas puznuka ydalmucs TpeOoBaHUIl U
ATOMHOTO http://www.physics.ru/cours pocs0 YUUTES,
apa es/op25part2/design/index.ht | nmpusneyenuo ux BHUMAaHUS
4 Crpoenue 5 m K oOcyxgaemMoii Ha ypoke
Bcenenno I"azera «1 ceHTAOPS»: nH(OPMAIINY, AKTUBU3AINN
i MaTepuaibl o pusuke ux MO3HABaTEJIbHOU
5 HOBTOpeHHe 1 http//lseptember rU/ NEATEIILHOCTH;
decTuBaIbL neaarorudeCKux | — HO6y>KI[eHI/Ie IKOJIBHUKOB
I/II[ef/'I «OTKpBITI;IfI YPOK» coOJI0 aTh Ha YpOKe
http://festival.1september.ru/ | oGmenpunsTsIe HOPMBI
®usmka.ru IOBEICHUS, IpaBuia
http://www.fizika.ru OOIIEeHHS co

KM-mikona
http://www.km-school.ru/
ONEeKTPOHHBIN yueOHUK
http://www.physbook.ru/
Camas 6omnbIas
AIIEKTPOHHAsI OMOIMOTEeKA
Pynera. Ilouck KHUT 1
KYpHAJIOB
http://bookfi.org/

CTApUIMMH(YUUTEISIMH) U
CBEPCTHUKAMHU(IIKOJIbHUKAM

M), TPUHLUNB  y4eOHOH
JICTIATUTHHBI u
caMOOpraHU3aIiH;

— TpUBIICUYCHUE BHHMAaHUS
IIKOJIbHUKOB K
LEHHOCTHOMY acIeKTy
W3y4aeMbIX ~ Ha  ypOKax

SBJICHUM, OpraHMu3alus HX
paboTel C TMoJydaeMoil Ha



http://school-collection.edu.ru/catalog/pupil/?subject=30
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.physics.ru/courses/op25part2/design/index.htm
http://www.physics.ru/courses/op25part2/design/index.htm
http://www.physics.ru/courses/op25part2/design/index.htm
http://1september.ru/
http://festival.1september.ru/
http://www.fizika.ru/
http://www.km-school.ru/
http://www.physbook.ru/
http://bookfi.org/

YPOKE€ COIMAIbHO 3HAYMMOM
uHpopmanuei —
MHHULIUMPOBAHHE ee
00CYKJICHH S, BRICKA3bIBAaHUS
YYaIIUMHUCS CBOETO MHEHUS
10 €€ TOBOXY, BBIPAOOTKH
CBOETO K HeW OTHOIICHHS;

- UCTIOJIb30BaHHE
BOCITUTATEIbHBIX
BO3MOXKHOCTEH COJep KaHUs
yueOHOTro mpeaMera dYepes
JEMOHCTPALINIO JETAM
PUMEPOB OTBETCTBEHHOTO,
IPaKTaHCKOTO  ITOBEACHUS,
NPOSIBIICHUS
YEJIOBEKOIIO0US "
I00pOCEpPIEYHOCTH,  4epes
noJ00p COOTBETCTBYIOIINX
TEKCTOB JJIsl YTEHUS, 3aaady
IJISL peleHus], MPOoOIEMHBIX
CUTYyalui Uit 00CYKICHUS B
KJacce;

— TpUMCHEHHE Ha YpPOKE

MHTEPAKTUBHBIX bopm
paboThI y4aImxcs:
MHTEIUICKTYaJIbHBIX urp,
CTUMYJIUPYIOIIUX
M03HABATEIBHYIO

MOTHBALIMIO  IIKOJbHHUKOB;
JMIaKTUYECKOT 0 TeaTpa, e
MIOJIyYEHHbIE  Ha  ypOKeE
3HaHUSA OOBITPHIBAIOTCS B
TEaTPaJIbHBIX I1OCTAHOBKAX;
JUCKYCCUI, KOTOPBIE IArT
ydJalmumcsi ~ BO3MOYKHOCTB
MPUOOPECTH ONBIT BEIEHUS
KOHCTPYKTUBHOTO JIMAJIOra;
IpyNmnoBoi  paboThl WK
paboThl B Mapax, KOTOpbIE
yuar IIKOJIbHUKOB
KOMaHIHOW  paboTe U
B3aUMOJICVCTBUIO C IPYTUMH
JETbMH;

— BKJIIOYEHHE B  YpOK
UTPOBBIX Ipouenyp,
KOTOpBIE MOMOTaroT
MOJEPKATh MOTHUBALIHIO
JeTeN K NOJIYYeHHIO 3HAHUM,
HAJIAKUBAHUIO TTO3UTUBHBIX
MEXJIMYHOCTHBIX
OTHOIICHUH B KJIacce,
MIOMOTAlOT  YCTaHOBJICHUIO




no0poskenaTeaIbHON
aTMoc(hepsl BO BpeMs ypOKa;
— opranuzamnus medcTBa
MOTHUBHUPOBAHHBIX Hu
SPYAUPOBAHHBIX YYallIUXCS
HaJl WX HEyCIEBaIOIUMU
OJHOKJIACCHHUKAMHU,
JTaroIIero IIKOJIbHUKAM
COITMAJIbHO 3HAYMMBIN OITHIT
COTpYJIHUYECTBA Hu
B3aMMHOM ITOMOIIIH;

- WHUIMMPOBAHUE u
MOJJEPKKA
HCCIIeIOBATEIbCKOM
JESITENILHOCTA  IIKOJILHUKOB
B paMKax peaju3aldd UMHU

WHIMBUTYTbHBIX u
IPYMIOBBIX
HCCIIEI0BATEIbCKUX
MIPOEKTOB, 4TO JacT
IIKOJIBHUKAM BO3MOXXHOCTH
npuodpectu HaBBIK

CaMOCTOSITEIILHOTO PEIICHHUSI
TEOPETUYECKONH TPOOJIEMBI,
HaBBIK T'CHEPUPOBAHUSA U
oopmIIeHHsT COOCTBEHHBIX

naeH, HaBBIK
YBaXKUTEIBHOTO OTHOIICHHS
K qy>KUM HIesM,

opopMIIeHHBIM B paboTax
ApYTUX  HCCleloBaTeNeH,

HAaBBIK MyOJIMYHOTO
BBICTYILJICHUS nepen
ayJIuTOpUEH,
apryMEHTUPOBAHHUS u
OTCTaMBaHUsA CBOEW TOYKH
3pEHUS.

Hroro 67

KPUTEPUU 1 HOPMbI OIIEHKY 3HAHWI, YMEHUI U HABBIKOB
YUALIUXCHA
OueHKAa YCTHBIX OTBETOB YYALIMXCS
OueHka «5» CTaBUTBHCSA B TOM CIlydae, €CJIM YYallUKCs MOKa3bIBa€T BEPHOE NMOHUMAaHUE
(U3UYECKON CYNTHOCTH pacCMaTPUBAEMBIX SIBICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, a
TaK k€ MPaBHIbHOE OmpeselieHne (pU3NYecCKUX BEIMYUH, UX EIUHHI] U CIIOCOOOB HM3MEpPEHUS:
MPaBUJILHO BBIMTOJTHSET YEPTEXKHU, CXEMbl M TpadUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY,
COTPOBOXKAAET pacCKa3 COOCTBEHHBIMU MPUMEPAMHU, YMEET IPUMEHSATH 3HAHHS B HOBOI CUTYaIluU
MIPY BBITMOJHEHUH TPAKTUYECKUX 3aIaHUI; MOYKET YCTAHOBUTH CBSI3b MEXKIY U3Y4a€MbIM U paHee




M3YYCHHBIM MaTepUajoM 10 Kypcy (DM3HKH, a TAK)Ke C MAaTepUAIOM, YCBOCHHBIM MIPH U3YUYECHUHU
JIPYTUX IPEIMETOB.

OueHka «4» CTaBUTHCS, €CIIM OTBET YUEHUKA YAOBJIETBOPSET OCHOBHBIM TPEOOBAaHHIM Ha
OLICHKY 5, HO J1aH 0e3 MCIOJIb30BaHusl COOCTBEHHOTO IIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHUS
3HaHUW B HOBOW cHUTyaluH, 6€3 UCIOJIb30BAaHUS CBA3EH C paHee U3YyYEHHBIM MAaTE€pUAIOM U
MaTepuaIoM, YCBOCHHBIM IIPU U3yYEHUH AP. IPEIMETOB: €CJIN YUAIUNCS JOMYCTHII OJHY OIINOKY
wid He Oosee IBYX HENOYETOB M MOXKET MX HCIPABUTh CAMOCTOSTEIBHO WM C HEOONBIION
MOMOUIBIO YUUTEIIS.

Onenka «3» CTaBUTHCS, €CIIM yUYAlIHICS MPaBUIHBHO TOHUMAET (PU3HUYECKYIO CYIIHOCTh
paccMaTpUBaeMBbIX SIBJICHUM M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTHEIbHbIE IPOOEIbl B
YCBOGHHUHU BOIPOCOB Kypca (PU3WKH, HE MPEMSATCTBYIONINE AabHEHIIIEMY YCBOCHHIO BOIIPOCOB
POrpaMMHOr0 MaTepuasa: yMeeT MPUMEHSTh OMy4YeHHbIEC 3HAHUS [P PEIICHUH MPOCTHIX 3a7a4
C HCIIOJIb30BAHMEM TOTOBBIX (OPMYJ, HO 3aTPyTHSETCS MPHU PEIICHWH 3a/aad, TPeOYIOIIHUX
npeoOpa3oBaHusl HEKOTOPHIX (OPMYI, IONMYCTHJI HE Oojiee OMHOW TrpyOO OmHUOKH M ABYX
He04ETOB, HEe OoJiee 0THOM TPyOoii M 0THOM HETpyOOii OIHOKH, He OoJiee 2-3 HerpyObIX OIUOOK,
OJIHOI HEerpyOoi OMMOKHU U TPEX HEJOUYETOB; JOMYCTHI 4-5 HETOUETOB.

OueHka «2» CTaBUTCS, €CJIM y4allluiicsa HE OBJa/ie]] OCHOBHBIMU 3HAHUSIMU U YMEHUSIMU B
COOTBETCTBUHU C TpeOOBaHHUSIMHU MPOrpaMMBbl U JIOMYCTHJ OOJblIe OMMOOK U HEAOUYETOB UeM
HEO0OXOAMMO JIJISI OLICHKH <«3».

OueHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

Ouenka «5» cTaBUTCs 32 pabOTy, BBIITOJHEHHYIO IMOJTHOCTHIO 0€3 OITMOOK W HET0YETOB.

Onenka «4» cTaBUTCS 32 pabOTY, BBHIIOJIHEHHYIO MOJHOCTHIO, HO MIPH HAJIMYUK B HEH HE
Oosee ogHOM TPyOOii U OJTHOM HErpyOOH OMMOKY M OJJHOTO HeAo4ETa, He Oosiee TpEX HETOUYETOB.

Onenka «3» CTaBUTCA, €CJIM YUYEHUK MPABUJIBHO BBINOJIHUI HE MeHee 2/3 Bceil paboThl
WIH JIONYCTHJI He 0ojiee OJHOW rpy0ol ommOKHM M.JBYX HEIOYETOB, HE OOjee OIHOUM Tpy0oit
OIIMOKHU u OJTHOM Herpyooit omuOKH, HE Oosee Tpex HErpyOBIX
OomMOOK, OJHOW HEerpyOoill OmMOKM W TpeX HEeMO4YE€TOB, NMpH HaMU4uu 4 - 5 HEJOYETOB.

OneHka «2» CTaBUTCSA, €CIIA YUCIIO OMIMOOK U HEIOUYETOB MPEBBICHIIO HOPMY JJIs OIICHKU
3 WM npaBUIIBHO BBINOJIHEHO MeHee 2/3 Bcel paboThI.

Ouenka Ja00paTOpPHBIX PadoT

Ouenka «5» CTaBUTCS, €CIM Y4YAIIUKCS BBHITOJHSET paOOTy B IOJTHOM OOBEME C
cOONIOZICHMEM HEOOXOAMMOI TOCIEeIOBATEILHOCTH TPOBEACHHUS OMNBITOB W H3MEpEHUl;
CaMOCTOSITENIbHO U PAallMOHATILHO MOHTHUPYET HE00X01MMOoe 000pyI0BaHNE; BCE ONBITHI IPOBOJIUT
B YCJIOBHUSAX M peXUMaxX, 00ECIEUNBAIONINX MONyUYEeHUE MPABWIBHBIX PE3YIbTaTOB M BHIBOJOB;
coOnrogaer TpeOOBaHUS MpaBWJI O€30IaCHOCTH TPyJa; B OTYETE NPABWIBHO M aKKypaTHO
BBITIOJHSET BCE 3alMCH, TAONMIIBI, PUCYHKH, YEepPTEKH, TpadUKH, BHIUUCICHUS, MPABUIBHO
BBITIOJIHAET aHAIU3 IMOTPEMTHOCTEM.

OneHka «4» CTaBUTCS, €CIIU BBITTOIHEHBI TPEOOBaHUS K OIIEHKE «5» , HO OBLIO JOMYIIEHO
JIBa - TPU HEJIOUETa, HE OOoJIee OTHON HErpyOOil OITMOKM U OJTHOTO HEJ0UETa.

Onenka «3» craBuTca, ecid paboTa BBIOJHEHA HE TOJHOCTHIO, HO O0BEM
BBITIOJTHCHHOH 4YacTH TAaKOB, TIO3BOJIACT IIOJYYHTH TPABUJIBHBIC PE3YJIbTaThl ¥ BBIBOJBI:
€CJIA B XO/JI€ TIPOBEACHUS OTBITA M U3MEPEHUN OBUTH JTOMYIIECHBI OITHOKH.

Ouenka «2» CTaBUTCS, e€cau paboTa BBHIMOJHEHA HE TOJHOCTEIO U 00BEM
BBITIOJTHEHHONH YacTH paboThl HE MO3BOJSIET CAENaTh MPAaBUIBHBIX BBHIBOJOB: €CIIM OIIBITHI,
WU3MEpEHUS, BBIYMCIICHUS, HAOTFOICHHS TPOU3BOIUITHCH HEMTPABHIIEHO.

Bo Bcex ciydasix olleHKa CHIDKAeTCs, €CITH YYCHHK He COONIoAan TpeOOBaHUS TPaBHII
0€30macHOCTH Tpy/a.

IlepeyeHb OMIMOOK

l. I'pyOble ommbku
Hesnanue ompeneneHuii OCHOBHBIX MOHSATHH, 3aKOHOB, MPaBWJI, TMOJOKEHUN Teopuu, HOpMyIL,
OOIIENTPUHATHIX CUMBOJIOB, 0003HaUYEHUS (PU3NUECKUX BETUYNH, €IUHUILY U3MEPEHUS.
HeymeHnue BbIIENATH B OTBETE TJIABHOE.
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Heymenue mnpuMeHsATh 3HaHMSA Ui pPEHICHUS 3a7a4 U OOBSICHEHUS (PU3UYECKUX SBICHHIA;
HENPaBWJILHO CHOPMYIUPOBAHHBIE BOMPOCHI, 3aJaHUSl WJIM HEBEPHbIE OOBSICHEHHS XOJa HX
pellieHusl, HE3HAHHE IPUEMOB PELICHHUS 3a/ay, aHAJIOIMYHBIX pPaHEE PELIEHHBIM B KJIACCE;
OIIMOKHM, MOKAa3bIBAIOIINE HENPaBUJIbHOE IOHMMAHWE YCIOBUS 3aJauyd WM HENpaBUIbHOE
VCTOJIKOBAHUE PELICHMUS.
HeymeHue uutath U CTpOUTH rpaduKu U MPUHIUITHAIBHBIE CXEMbI
Heymenue noarotoBuTh K paboTe yCTaHOBKY WIIH JIADOPaTOpHOE 000PYAOBAaHHE, IIPOBECTH OTIBIT,
HEOOXOIUMBIE PACcUEThl UIIM UCIIOJIb30BATh MOJIYyUYEHHBIE JaHHBIE /JIs1 BHIBOJIOB.
HebGpexHoe oTHOIICHHE K Ja00paTopHOMY 000PYIOBAHUIO U U3MEPUTEIBHBIM PUOOpam.
Heymenue onpenenuTs noka3zaHusi K3MEPUTEIBLHOTO PUOOpa.
Hapymenue tpeOboBanuii mpaBui 0€301acHOro Tpy/a pHU BHIMOJIHEHUH SKCIIEPUMEHTA.

1. HerpyObie omuoku
Hetounoctu hopMynupoBoOK, omnpeieneHnii, 3aKOHOB, TEOPHii, BEI3BAHHBIX HETOJHOTON OTBETa
OCHOBHBIX IIPU3HAKOB ONpeaessieMoro nousatus. OmuoKy, BbI3BaHHbIE HECOOIIOIEHUEM YCIIOBUI
IIPOBEJCHUS OIbITA WU U3MEPEHUH.
OmubKku B YCIOBHBIX O0OO3HAUYEHUSAX HA NPUHIMIHAIBHBIX CXE€MaX, HETOUHOCTH YepTexew,
rpaMKOB, CXEM.
[Tpomyck uiiM HETOYHOE HANTMCaHNEe HAMMEHOBaHUH eTUHUI] PU3NIECKUX BETUUHH.
HepaunonanbHblii BBIOOp X0/1a pEIICHHUS.

I11. Hegouernl

HepauuonanbHble 3amucu NOpU  BBIYUCICHUSX, HEPALMOHAJIBHBIE TNPUEMbl BBIUYUCICHUH,
npeoOpa3oBaHUi U pelIeHHs 3a/1a4.
Apudmerndeckue ommMOKN B BBIYUCICHUSIX, €CIIH ATH OIIMOKK rpy00 HE MCKaXaAIOT PEaIbHOCTh
MOJIy4YEHHOTO Pe3yJIbTara.
OTnenbHbIE MOTPEUTHOCTH B (POPMYITHPOBKE BOIPOCA WIIH OTBETA.
HebpexHoe BBIMOIHEHHE 3aKcei, YepTeke, cxeM, rpaduKoB.
Opdorpaduueckne 1 MyHKTyallMOHHBIE OIIUOKH.
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