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[HosicuuTeIbHAA 3aNIMCKA.

[Iporpamma no ¢usnuke 06a30BOro ypoBHS Ha ypOBHE CPEIHETO OOIIEero
oOpa3oBaHMs pa3padoTaHa Ha OCHOBE MOJOXKEHUI M TpeOOBaHUN K pe3ysibTaTaM
OCBOCHHUS OCHOBHOM 00pa30BaTeNIbHOM Mporpammsbl, mnpeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM denepanbHON paboueil mporpamMmbl BOCHHUTAHUSA U
KOHIENINK TpenofaBaHus yueOHoro npeamera «dusuka» B o0pa3zoBaTelbHBIX
OpraHU3aUAX Poccuiickon Qdenepauud, PEATU3YIOLINX OCHOBHBIE
oOpa3oBaTesbHbIE IPOTrPAMMBI.

ConepxaHue MNporpaMmbl 1Mo (U3MKE HAIMpaBieHO Ha (HOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxcs 10-11 kmaccoB mpu
oOydeHnu ux ¢u3nuke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIHHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METaNpeIMETHBIM pe3yJbTaTaM
oOydeHHusl, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXIIPEAMETHBIX
cBA3ed (U3HKM C €CTECTBEHHO-Hay4YHbIMU YYE€OHbIMU mHpenMeramu. B Hel
OTIPECIISAIOTCS OCHOBHBIE LIENM M3y4ueHHUs (U3UKH HAa YpPOBHE CpPEIHEro OOIero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YNIbTAThl OCBOEHUS Kypca (DU3UKU: JTMYHOCTHBIE,
MeTarpeaMeTHbIC, TPeIMETHbBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pusuke BKIIIOYAET:

[Inanupyemble pe3ynbTaThl OCBOCHHS Kypca (pu3uku Ha 0a30BOM YpOBHE, B
TOM YHCJIE MTPEIMETHBIEC PE3YIbTaThI IO rojlaM O0yUEHUS;
Conepxanue yueoHoro npeamera «Pusnkay mo rojgaM 00ydeHus;

[Iporpamma 1o (u3uke MOXKET OBbITh HCIOJIb30BAHA YUUTEISIMH Kak
OCHOBA JIJII COCTaBJIeHUs CBOMX pabouux mporpamm. [lpu paspabotke paboueii
IPOrpamMMBbl B TEMaTHYECKOM IUIAHUPOBAHWHM JIOJDKHBI OBITH  YYTEHBI
BO3MOXHOCTH HCIIOJI30BaHUSI AJEKTPOHHBIX (MHGPPOBBIX) 00pa30BaTEIbHBIX
pecypcos, SABJISTFOLLIUX CSI y4e0HO-METOJUUECKIUMHU MaTepHuaiaMu
(MyTbTUMEIUHHBIE TPOTPAMMBI, DJIGKTPOHHBIE YUYEOHHUKH U  3aJaYyHUKH,
AJIEKTPOHHBIE OUOIMOTEKH, BUPTyaJIbHBIC JTA0OPATOPUU, UTPOBBIC MPOrPAMMBI,

KOJUISKIIMM  IU(PPOBBIX  00pa30oBaTENbHBIX  PECYpPCOB),  peaATU3YIOIIUMU



JIUJAKTHYECKHE BO3MOKHOCTH UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUM, COJepKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATENIbCTBY 00
o0pa3zoBaHUH.

[Iporpamma 1o ¢u3MKe TPEeIOCTaBISET BO3MOXXHOCTH JJIS pealn3aluu
pPa3TUYHBIX METOJAMYECKUX IMOJXOJ0B K OpraHW3alud o0ydeHus (usuke mnpu
YCIIOBUM COXPAaHEHHUSI 0053aTeILHON YacTH COACPKaHUS Kypca.

. ®u3Mka Kak Hayka o Haubojee OOIMX 3aKOHAX NPHUPOAbI, BHICTyIAs B
KauyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ] B CUCTEMY
3HaHUM 00 okpy:xaroiieMm mupe. LllIkonpHbIN Kype PU3NKU — CUCTEMOOOpa3yIONTUiA
JUUIS €CTeCTBEHHO-HAYYHBIX YUYEOHBIX MPEJAMETOB, TOCKOILKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB M SIBJICHUM, W3YYaeMBIX XHMHEH, OHOJIOTHEH,
dbuznyeckoit reorpadueit u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHne (OU3MYECKUX 3HAHWM  OMNpEAeNsIeT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJy4YEHUs] HOBBIX MATepHajoB C 3aJaHHBIMU CBOWCTBAMHU U JIPYTHX.
N3yyenne ¢Gu3nKu BHOCHT OCHOBHOM BKJIaa B (POPMUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa oOydaromwuxcsi, B (OpPMUPOBAHHWE YMEHUM NPUMEHSITH
HAyYHBIA METOJI MO3HAHUS TP BHITIOJIHEHUY UMHU YI€OHBIX UCCIICOBAaHUM.

B ocHoBy kypca (usuku st ypOBHS CpeaHETro OO0IIero ooOpa3oBaHUS
MOJIOKEH PAN HUACH, KOTOPbIE MOXHO pacCMaTpuBaTh KakK MPUHLMIBI €ro
ITOCTPOCHUSL.

Nnesa uenoctHocTH. B COOTBETCTBUMH C HEW KYypC SBISAECTCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepHuas U3 BCeX pa3AesioB (DU3MKHU, BKIOUYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DH3HUKHU.

Wnes renepanuzauuu. B cooTBeTCTBUMM € HEW Marepuan Kypca (PU3MKH
oObeMHEH BOKPYr (Qu3MUECKHMX Teopuil. Bemymmm B Kypce sBIsSETCS
dbopMupoBaHUE MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEUIECTBE U
ToJIE.

Nnes rymanutapuszauuu. Peanmzanus uaeu NpPeAnoiaraeT MCIOJb30BaHUE

IYMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M pPa3BUTHUS



busuku C pa3BUTHEM OOIIeCTBa, a TakXke C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU IPOOIeMaMu.

WUnes mnpukianHoit HampasieHHocTd. Kypc Qusuku mnpeamnonaraer
3HAKOMCTBO C HIUPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTMYECKUX MPHUIOKEHUN
W3YUYEHHBIX TEOPUM M 3aKOHOB.

WNnes 53KOJIOTM3aluU  pEeaau3yeTcsl IOCPEACTBOM BBEICHHS DIIEMEHTOB
CollepaHus, TMOCBSIIEHHBIX OSKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHUH, a TaKkKe 00CYXKICHUs
npo0JIeM palMoOHAIBLHOTO IPUPOIOOIH30BAHUS U HKOJIOTHYECKOI 0€301MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHU Kypca (U3UMKH Ha YPOBHE CPEIHEro 0OIIero
oOpa3oBaHusl SBISIOTCA Pu3ndecKkue Teopuu ((popmMupoBaHHE MPEACTAaBICHUN O
CTPYKTYyp€ MOCTPOEHUsI PU3NUECKOU TEOPUH, POJIU (PyH/IaMEHTAJIbHBIX 3aKOHOB U
OPUHIMIOB B  COBPEMEHHBIX MPEACTABICHUSAX O MPUPOAE, TIPAHHULAX
IPUMEHUMOCTH TEOpPUM, JJI1 OIKMCAaHHUA €CTECTBEHHO-HAY4YHBIX SIBIICHUUA U
MIPOIIECCOB).

CucTeMHO-JesITeIbHOCTHBIN OIX0/] B Kypce (PU3NKH peann3yercs Mpexie
BCEro 3a CUET OpraHU3alliMd IKCIEPUMEHTATBHOU AESTENbHOCTH O0YUYarOIIHUXCS.
Jlnst  6a3oBoro ypoBHA Kypca (HU3MKH — OTO WCIHOJB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIAOOpaTOpHBIX padorT,
KOTOpBI€ B IIporpaMme 1o ¢Gu3uKe 00beIMHEHBI B OOIIUM CIHUCOK YYCHUYECKHUX
IpakTHUECKUX palboT. BuljeneHue B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
OPOBOJUMBIX JUISl  KOHTPOJIS M OLIGHKH, OCYIIECTBISECTCS Y4YaCTHHUKAMU
0o0pa3oBaTEIBLHOIO TIpOIEcca HCXOJS U3 OCOOCHHOCTEH TIUIAHUPOBAHUS U
OCHalleHus: kaOuHera (UBHUKH. [Ipu »sTOoM oOecrieunBaeTCsl OBJa/JCHUE
OOy4aroOIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHUsSI, HCCIEAOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO IPOBEPKE
IPEIIOKEHHBIX TUITOTES.

Pemienne pacuéTHBHIX M KAYeCTBEHHBIX 3a/lady C 3aJaHHON (DU3NUYECKOU
MOJIEJIbIO, TIO3BOJISIIOLIEE MPUMEHATh U3YYECHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak

U3 OJTHOTO paszjiena Kypca, Tak U MHTETrpUpYys 3HAHUS W3 pa3HbIX pasnenoB. Jlis



KAueCTBEHHBIX 3aJlad MPUOPUTETOM  SIBISAIOTCS 3aJlaHud Ha OOBSCHEHHUE
npoTekaHusi (U3MYECKUX SIBICHUM U TPOIECCOB B OKPYXAIOWIEH KU3HH,
TpeOytomue BhIOOpa  (UBMYECKOWM  MOAENW  JJIi  CUTyallud  MPAKTHKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PIOC COO x wmarepuanbHO-
TEXHUYECKOMY OO€eCleueHHI0 Y4eOHOro mporecca 0a30Bblii ypOBEeHb Kypca
bu3uMKM  Ha YypOBHE cpeAHero oOiero oOpa3oBaHUs JOHKEH H3y4daThbCsl B
YCIOBUSIX MPEIMETHOTO0 KaOMHeTa (M3WKH WIH B YCIOBUSX HUHTETPUPOBAHHOTO
KaOWHeTa MPeAMETOB €CTECTBEHHO-HAYYHOTr 0 IIukJa. Hanuune B kabunere hpusmku
HE00X0AUMOro JabopaTOpHOTO OOOpPYAOBAHUS [IJISi BBIMOJIHEHUS YKa3aHHBIX B
nporpaMMe 1o (Gu3NKe yUeHUYECKUX MPAaKTUYECKUX padOT U AEMOHCTPALMOHHOTO
000pyoBaHuUs 0053aTEIIBHO.

JleMOHCTpallMOHHOE 000pynoBaHUE (POPMHUPYETCSI B COOTBETCTBHUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U OOECHeYMBAEeT IOCTAaHOBKY
NEPEUYUCICHHbIX B MporpaMMme 1o (DU3MKE KIIOYEBBIX JEMOHCTpALUid Jis
UCCIICIOBAHMUSI  M3y4aeMbIX SIBICHMM M  TIPOLECCOB, OSMIHUPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe oOOpyJOBaHUE TSI YYCHUYECKUX MPAKTUYECKUX pPabOT
dbopMupyeTcss B BUIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydarommuxcs. TeMaThdecKue KOMILIEKThI
71a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ LIUGPOBBIX JTA00pATOPHUA.

OCHOBHBIMU 1EJIAMU U3Y4YEHUS (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCS:

@opMUpOBaHUE UHTEpPeca M CTpEeMJICHUS OOydYaroluxcsi K HaydYHOMY
U3YYCHUIO TPUPOMABI, PA3BUTHE WX HHTEIUICKTyaIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEIA;

Pa3BuTHe mpencTaBieHWI 0 HAyYHOM METOJE TO3HaHWs U (HOPMHUPOBAHUE
UCCJIEIOBATENILCKOIO OTHOIICHHUS K OKPY KAIOLIUM SIBJICHUSIM;

@opMHUpPOBaHME HAYYHOTO MUPOBO33PEHHUS KaK PE3YyIbTaTa U3YUEHHUs] OCHOB



CTpPOEHHUS MaTepuu U GyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dopMupoBaHUE yMEHUH OOBACHATH SBIEHUS C  HCIOJIb30BaHUEM
duznyecKuX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

dopMUpOBaHUE TPEICTABICHUNA O POIU (UUKU ISl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTukeHue 3TuX 1ejeil 00ecreurnBaeTcs pelieHueM CIeIyIoMX 3a1a4 B
npoIriecce u3yueHus Kypca GU3uKu Ha YpOBHE CpeIHET0 0011ero o0pa3oBaHus:

[TpuoGperenue cuctembl 3HaHUN 00 O0OIIKX (HU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISpHYI0  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U SJIEMEHTHI aCTPOPHU3UKH;

dopmMupoBaHWE YMEHUH TPUMEHATH TEOPETHYECKHE 3HAHHUS s
OOBsICHEHUsS] (PU3UYECKUX SIBICHUH B MPUPOAC U AN TMPHHITHS MPAKTUICCKHUX
pPEILICHUN B IMOBCEIHEBHOU KU3HU;

OcBoeHHe CHOCOOOB pelIeHUs pa3IMyYHbIX 3a7ad C SBHO 3aJaHHOMN
duznyecKoil Monenblo, 3a/lad, MOAPa3yMEBAIOIINX CAMOCTOSITETFHOE CO3/IaHUe
(buznyecKoil MoieNn, COOTBETCTBYIOIIEH YCIOBHIM 3a/1a4U;

[Tonnmanne (U3NYECKUX OCHOB W TIPUHIIMTIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUSI Ha OKPYXKAIOIIYIO CPEY;

OBnazneHue MeToJaMH CaMOCTOSTEIbHOTO IIJIAHUPOBAHUS M IMPOBEICHUS
bu3nYeCKuX OKCIEPUMEHTOB, aHajW3a M HMHTEepIpeTanud WHPOpMAaInH,
OTpeeNIeHUs IOCTOBEPHOCTHU MOJyYEHHOTO PE3yJIbTaTa;

Coznanue yciaoBHWA 7Sl pa3BUTHS YMEHHH MPOEKTHO-HCCIIEIOBATEIbCKOH,
TBOPUYECKOU JIESITEIBHOCTH.

OO1iee ynCIoO 4acoB, PEKOMEHJOBAHHBIX A HM3ydeHus ¢uszuku — 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca
B HEJENIO).

[Ipenyaraempiii B mporpamme 1o (U3MKE MepedeHb JabOpaTOpPHBIX |
NPAKTUYECKUX paboT SBISIETCS PEKOMEIOBaHHBIM, YYHTENb JI€JaeT BhIOOD
IPOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAMBHUIYaJbHBIX

0COOCHHOCTEH 00yYarOIUXCS.



JItobass pabGouast mporpamMma JOJKHA TOJHOCTbIO BKJIIIOUaTh B ceOs
coJiepKaHue JaHHOU MPOrpaMMBI 10 (U3HUKE.

B otnenpHBIX cnyyasx Kypc GU3MKHA 0a30BOTO YPOBHS MOKET U3ydaThCsl B
o0béMe 204 yaca 3a 1Ba rojia ooyudenus (3 1 B Hegento B 10 u 11 knaccax). B atom
cllyyae YyBeJIMYMBaeTcsi He MeHee 4yeM Jn0 20 4 pe3epBHOE BpeMs, KOTOpPOE
UCIIONB3YETCSl YUUTENEM [iJIi M3Y4YEHHUs BOIPOCOB, TECHO CBS3aHHBIX C
BBIOpaHHBIM MpoduiieM oOydeHHUs, M YyBEJIMYMBAaeTCs ydeOHas Harpyska,
OTBOJIMMAs HA M3yYCHHE MEXaHUKU, MOJICKYJISIPHOU (DU3UKU U 3JICKTPOINHAMHUKH,
3a cU€T paclIMpPEHus Yyncia JadopaToOpHbIX pabOT UCCIEI0BATENHLCKOTO XapaKTepa
Y YPOKOB PEIICHUS] KAUECTBEHHBIX M PACUETHBIX 3a/1ad.

Coaep:xanue 00y4enus B 10 kiacce.

Pazjnen 1. ®u3uKka U MeTO/IbI HAYYHOT'0 NO3HAHUS.

®usuka — Hayka o npupone. HaydHnble MeTOABI MO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb 3KcliepuMeHTa YW TEOPUM B MPOILECCE TO3HAHMUS MOPUPOJBI.
DKCHEepUMEHT B (hU3HKE.

MopenvpoBanue (U3NYECKUX SBICHUN M TpolieccoB. HaydHble THUTIOTE3HI.
dusznvecKue 3aKOHbI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUA.

Pons u Mecto usuku B popmMupoBaHUM COBPEMEHHON HAYYHOW KapTHUHBI
MHUpa, B MPAKTUYECKON JEATEIbHOCTH JIIOICH.

JlemoHCTpauuu.

AHaJIoroBbIE M IM(pOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBLIOTEPHBIC
JATYUKH.

Pazngen 2. Mexanuka.

Tema 1. Kunemaruka

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemernienue, CKOpoCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U
YCKOPEHHE MAaTEepUAIbHOW TOYKH, MX NIPOEKIMH HA OCH CHUCTEMbI KOOPAHUHAT.

Clio)xeHue NepeMECHUN U CII0AKEHUE CKOPOCTEH.



PaBHOMEpHOE M PABHOYCKOPEHHOE MPSIMOJUHENHHOE ABMXeHHE. ['paduku
3aBUCUMOCTH KOOPAHWHAT, CKOpPOCTH, YCKOPEHHUsA, IYTH H NEPEMELICHUS
MAaTEPUAJIbHON TOUYKU OT BPEMEHH.

CBoOoaHOE najieHue. Y CKOpeHre CBOOOIHOTO MaJIeHUs.

KpuBonunennoe nBuxeHue. JIBykeHME MaTEepUaIbHOM TOYKM IO
OKPY’)XKHOCTH  C IIOCTOSHHOW II0 MOZYJIIO CKOPOCTBIO. YTIJIOBas CKOPOCTb,
auHelHas ckopocTh. Ilepwon wu yacrtora oOpameHus. LleHTpocTpeMuTenbHOE
YCKOpEHHE.

TexHuyeckre yCTpOMCTBA M NPAKTHUYECKOE TNPHUMEHEHHUE: CIHIOMETP,
JIBUKEHHUE CHAPAJIOB, IICMTHBIE U PEMEHHBIC MIEPEIAYH.

JleMoHCTpauuu.

Mojenb cuctemMbl OTCUYETA, WILTIOCTPALIUS KUHEMAaTUYECKUX XapaKTEPUCTUK
JIBUKCHHSL.

[IpeoOpazoBanne MBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBmkeHUs Tenna, OpOIIEHHOTO TMOJ| YIJIOM K TOPH30HTY |
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Hanpagienue ckopocTu mpy ABUKEHUU IO OKPYKHOCTH.

VYyeHnueckuit SKCIIEpUMEHT, J1abOpaTOpHbIE PAOOTHI

N3yuyeHne HEpaBHOMEPHOIO JABHKEHUA C LEIBIO ONPENCICHUS] MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXKIY MNYTSMH, NMPOHMICHHBIMU TEIOM 32
[IOCJICIOBATENbHBIE PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KCHUM C HA4aJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne nBMKEHUS IApUKaA B BA3KOMN KUIKOCTH.

N3yuenune aBuxeHus Tena, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. /luHamuka.
[Ipuauun  otHocutenbHOCTH  [amunes. IlepBeii  3akoH  HproToHa.

NuepruanbHble CUCTEMBI OTCYETA.



Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoit 3akon HeroToHa
JUTA MaTepPUAIIbHOM TOUKHU. TpeTuii 3aKkoH Hbr0TOHA 1119 MaTepralIbHBIX TOYEK.

3akoH BceMupHOro taroreHua. Cuwia Tsbkectu. llepBas kocMuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (MOKOs, CKOJIbKeHMs, KaueHus). Cuia TpeHus.
Cyxoe Tpenue. Cuiia TpeHUs CKOJBXKEHHS U cujia TpeHus mnokosi. Koadduiuent
Tpenust. Cuia COnNpOTUBJICHUS MPU JBUKEHUU Teja B KUIKOCTU UIIU Ta3e.

[locTynarenbHOE U BpallaTeabHOE ABMKEHUE a0COMIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpamieHus. llnedo cuibl. YcnoBus
paBHOBECHU TBEPAOTO TEJIA.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOEC NPUMEHEHHE: TOJIIUITHUKY,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

JlemoHcTpanum.

SBnenune nHepuuu.

CpaBHeHHE Macc B3aUMOJAECHCTBYIOIINX TEJl.

Bropoii 3akoH HeroTona.

N3smepenue cu.

CrnoxxeHue CHJL.

3aBUCHUMOCTH CUJIbl YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TTAJICHUH.

CpaBHeHUE CHJI TPEHUS MMOKOS, KAYEHUS U CKOJIBKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Y4eHn4eckuil SKCIIEPUMEHT, JIa00paTOPHBIE PAOOTHI

N3yuenue aBmxkeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

Uccnenoanne 3aBUCUMOCTU CHJI YIPYTOCTH, BOSHUKAIOIIMX B MPYKUHE U
pE3uHOBOM 00pa3siie, OT uX JaedopManuu.

HccnenoBanue ycnoBUM pPaBHOBECUS TBEPAOTO TeEJd, HMMEKLIETO OCh
BpaIlCHUS.

Tema 3. 3aKOHBI COXpaHEHHS] B MEXAHHKE.



NMnynbc MaTtepuanbHOM TOYKM (Tea), CUCTEMBbl MATE€pUAJBHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMMITYJIbCa TeNd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass sHeprusi maTepuaibHOW TOUYKH. TeopeMa 00 H3MEHEHHU
KUHETHUYECKOU SHEPTUMU.

[ToreHumnanbHas DHEPIusl. [ToTreHunanbHas SHEPIUs yIPYro
nebopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas 3Heprus Tena  BOJIM3H
MMOBEPXHOCTH 3EMIJIH.

[loTeHnuanbHple ¥ HENOTEHIMalbHble  cuibl.  CBs3b  pabOTHI
HEMOTCHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOM HHEPIMH CUCTEMBI TEI.
3aKOH COXPAHEHUS MEXAHUYECKOW SHEPIUU.

Ypyrue u Heynpyrue CTOIKHOBEHUS.

TexHudeckre yCTpOMCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
MPYXKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

JleMoHCTpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHME.

[Tepexon MOTeHIMATILHON YHEPTUU B KHHETHUECKYIO U 0OPATHO.

VYyeHnueckuit SKCIIEpUMEHT, J1abOpaToOpHbIE PaObOTHI

N3ydenne aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CUIIbI ¢ UBMEHEHUEM MEXAHUYECKOW SHEPIUH
TeJIa Ha NPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJsiekyisipuasi Gu3nka U TEepMOJAMHAMUKA.
Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUHU.

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe paBumxenue. Huddys3us. Xapakrep IBUKEHUS U
B3aMMOJECUCTBUS YacTULl BewmiectBa. MoJenu CTpOEHHs] Ta30B, XKHIAKOCTEU U

TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u



pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Llenbcus.

Mogens wupeanbHOro rasa. (OCHOBHOE YpPaBHEHHUE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHHM HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KHHETHYECKOM SHEPIUM TEIUIOBOrO JBMXKEHMS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akon [lanbroHa. M3omporiecchl B UACATBHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe NpencTaBlIeHUE H3OMPOLECCOB: HM30TEpMa, H30X0pa,
nzo0apa.

TexHuyeckre yCTpOCTBA W NPAKTHUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

JleMoHCTpauuu.

OnbIThl, TOKA3bIBAIONIME JAUCKPETHOE CTPOCHUE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHCHUM.

OmnbiTel 10 U Hy3Un KUIAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JBUKCHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKA3bIBAIOIIIHE CYyILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJIEUCTBUSI.

Mogens, WUTIOCTpUpPYIONIas IPUpoay AaBICHUS I'a3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YpPaBHEHHE COCTOSIHUS WJICAIbHOTO Tasa,
M30IPOLECCHI.

Y4yeHn4eckuil SKCIIEPUMEHT, JIa00paTOpPHBIE PAOOTHI

Ornpenenenre Macchl Bo3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEpPEHUM
00BbEMa KOMHATHI, IaBJICHUS U TEMITEPATypPhl BO3IyXa B HEH.

UccnenoBanne  3aBUCUMOCTM  MEXIAY  [apaMeTpamMud  COCTOSIHUS
pa3peKEHHOTO ra3a.

Tema 2. OCHOBBI TEPMOJMHAMHUKHU.

TepMoanHamMuueckass cucrema. BHYTpeHHssI SJHEPTUS TEPMOAMHAMUYECKON



CUCTEMBI U criocoObl €€ u3MeHnenus. KoandecTBo TemioTel U padota. BHyTpeHHsis
DHEPrusl  OAHOATOMHOTO  HWJEalbHOrO0  rasa. Buasl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4CHHUE. Y AeNbHAs TEIJIOEMKOCTh BEIECTBA.
KosuecTBO TEIIIOTHI MpH TEIUIONEpEaaye.

[lonsitTue 06 amgmabatHoM mporecce. I[lepBbIil 3aKOH TEPMOIMHAMUKH.
[IpumeHeHrne mepBOro 3akOHAa TEPMOJMHAMUKHM K u3omponeccam. ['paduueckas
WHTEepIIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHaMuk. HeoOpaTHMOCTh MPOIIECCOB B IPUPOJIE.

TeruioBele  mamuHbl.  [IpyHUMNBI  OEUCTBUSA  TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanusi »HEPrMM B TEIUIOBBIX MamnHax. KoadduimeHnt mnone3Horo
nevictBus TemtoBoit mamuHbl. [{ukn KapHo m ero kosddumumeHT mojae3HOoro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.

TexHuueckue yCTpoWicTBAa M IPAKTHYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHET0 CrOpaHus, ObITOBON XOJOJMIBHUK, KOHTUIIMOHED.

JlemoHcTpanuu.

V3MeHeHrne BHYTpPEHHEW PHEpPruM Tejla MPU COBEPIIEHHWH pabOThI: BBUIET
npoOKH U3 OYTBUIKM TOJ JACHCTBHEM C)XaTOro BO3/yXa, HarpeBaHue >gupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUACOJEMOHCTPALIHS).

W3meHeHue BHyTpeHHEHN 3Hepruu (TemiepaTyphl) Tejla Ipu Terionepeaaye.

OnpIT 1o anuabaTHOMY PpACIIUPEHUI0 BO31yXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu mnapoBoi  TypOWHBI, JBUTAaTeNsl BHYTPEHHEro  CropaHus,
PEaKTUBHOTO JIBUTATEIIS.

Y4yeHn4ecKuil HSKCIIEPUMEHT, JIa0OpaTOPHBIE PAOOTHI

N3mepenue yaenbHOU TEIIIOEMKOCTH.

Tema 3. Arperatnble cocTOosiHUS BenlecTBa. Da3oBbIe NEPEXOIBI.

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCONIOTHAS U
OTHOCUTEJIbHASl BJAXHOCTh BO3ayXa. HacblmieHHwlid map. YjienbHass Teora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JABJICHUS.

TBépnoe teno. Kpucrainuueckue u amopgHbie Tena. AHU30TPOIUS CBOWCTB



kpuctaiuioB. Kunkue kpucrtamuibl. CoBpeMeHHble Martepuansl. [lmaBienue wu
KpUcCTayuM3anus. Y AelibHas TerioTa miasiienus. CyOaumanusi.

VYpaBHeHue TerniaoBoro OamaHca.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJJOPUMETP, TEXHOJIOTHH MOJIYUYECHUSI COBPEMEHHBIX MAaTEpHUaIOB, B
TOM YHCJIE HAHOMATEPUAIIOB, U HAHOTEXHOJIOTHUH.

JlemoHcTpanuu.

CBoiiCTBa HACBHIIICHHBIX MAPOB.

Kunenune npy noHW>KEHHOM [1aBJICHUMU.

CnocoObl U3MEPEHUS BIAYKHOCTH.

HaGnronenue HarpeBanust v IIaBJIeHUs KPUCTAJUTMUECKOTO BEIIEeCTBA.

JleMOHCTpanusi KpUCTaIoB.

Y4eHnuecKuil IKCIEPUMEHT, JIaOopaTOpHbIE PAOOTHI

N3mMepenre OTHOCUTENBHON BIAXHOCTH BO3/1yXa.

Pa3znen 4. DaekTpoguHaMuKa.
Tema 1. DnekTpocraruka.

DJNeKTpU3alusl Tel. IJIEKTpUYECKuW 3apsa. JBa BHUaa SIEKTPUUECKUX
3apsinoB. [IpOBOJMHUKHK, OUANEKTPUKU U TOIYNPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiaa.

Bzaumogeiicteue 3apsinoB. 3akoH Kynona. TodedHBIM 3IEKTPUUYECKUN
3apsia. DnekTpuueckoe mnoje. Hanpspk€HHOCTh anekTpuueckoro mnotid. [TpuHuumn
CYIIEPIO3ULIUMN JJIEKTPUUECKUX MOJieH. JIMHUM HanpssKEHHOCTH JJIEKTPUUECKOTO
MOJISL.

Pabora cun anekrpocratmyeckoro  mojsa.  [lorenmuman.  PasHocTh
MOTCHIUANIOB. [IpOBOAHUKM © AUAIEKTPUKH B DICKTPOCTATUYECKOM TIOJIE.
JnanexkTpruyueckas IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KongeHncarop. D1eKTpoEMKOCTh IIOCKOT0 KOHJIEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHIEHCATopa.

TexHuuecknue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: DIIEKTPOCKOIL,

QJICKTPOMCTpP, OJCKTPOCTATHYCCKas 3alluTa, 3a3CMJICHHC 3J'ICKTpOHpH60pOB,



KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbINA TPUHTED.

JlemoHcTpanuu.

Y CTpOMCTBO M MIPUHLIMI IEUCTBUS JIEKTPOMETPA.

B3aumonericTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJI.

IIpoBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.

JINDIEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAJIN
IJJACTHH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

YyeHnueckuil SKCIIepUMEHT, J1abOpaTopHbIE PabOTHI

N3mepenune 35eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [TocTosIHHBIN AeKTpUUECKUi TOK. TOKU B pa3IM4HBIX Cpeaax.

DJIEKTPUUECKU TOK. YCJIOBHUS CYIIECTBOBAHMUS BJEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [TocTOsIHHBIN TOK.

Hanpsikenune. 3akon OMa 114 yyacTka LEemu.

DNEeKTPpUYECKOE CONPOTUBIIEHUE. Y AECIBHOE CONPOTUBIICHUE BEIIECTBA.
IlocnenoBarenpHOE, TApaIEIbHOE, CMELIAHHOE COCIMHEHUE ITPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH Jkoyms—Jlenma. MomrHOCTb
AIIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJIa U BHYTPEHHEE CONPOTHBIICHUE MCTOYHUKA TOKA.
3akoH Oma 171 ONHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. Kopotkoe 3ambikaHue.

OJIEKTPOHHAasi  MPOBOJAMMOCTh  TBEPABIX  METALUIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TEMIIEpATypbl. CBEPXIIPOBOIUMOCTD.

DNeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynmpoBonuuku.  CoOCTBEHHass W MPUMECHasT  MPOBOAUMOCTD
noJIynpoBogHUKOB. CBoiicTBa p—n-niepexoaa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax M  paciulaBaX  3JIEKTPOJIUTOB.

DNEeKTPOIUTHYECKAs JUCCOIUALIMS. DIECKTPOIIU3.



OnekTpuyeckuid TOK B razax. CamMoCTOATEIbHBI M HECaMOCTOSATENbHBIM
pa3psa. Momuus. [1nazma.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: aMIIEpMETP,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUO,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN U0/, TaTbBAHUKA.

JlemoHcTpanuu.

N3mepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHMOCTDH COTNPOTHUBJICHUS MWJIMHIPUUYECKUX MPOBOJAHUKOB OT JJIUHBI,
TUIOLIAM TOTIEPEYHOr0 CEUCHUS U MaTepuaa.

CmenianHoe CoeIMHEHNE MPOBOHUKOB.

[Ipssmoe wu3MepeHHne HSIIEKTPOABMKYIIeH cuibl. KopoTkoe 3aMblKaHue
rajgbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHL.

[IpoBOIMMOCTD AJNEKTPOIUTOB.

HckpoBoii pa3psa v MpOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH TUOA.

Y4eHn4eckuit SKCIIEPUMEHT, JIa00paTOPHBIE PAOOTHI

N3yueHne cMEmaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepeHue 3aeKTpOABMKYIIEH CUIIbI UCTOYHUKA TOKAa M €r0 BHYTPEHHETO
COMPOTUBJICHUSI.

HaOmronenue anexrposnsa.

MesknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymecTBISETCs C
Y4ETOM COJAECPKATEIBHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH,
OMONOTHH, XUMHUH, TeoTpadun U TEXHOJIOTHUH.

MexnpeaIMeTHbIE MOHSTHUS, CBSI3AHHBIE C M3YYEHHEM METOJ0B HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4yHBIM (akT, rumore3a, pusnueckas BeIWYWHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIENb, U3MEPECHHE.

Marematuka: pelieHHe CUCTEMbl ypaBHEHWH, JHHeWHas QyHKIus,



napa6ona, runepOoiia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI Y MX IPOEKLHH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonorus: MexaHnyeckoe ABMKEHHUE B KUBOW mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH KMBBIX OPraHU3MOB (BU[BI TEILIONEPEAAayuH, TEIIOBOE paBHOBECHUE),
AIEKTPUYECKUE SABJIEHUS B )KUBOU IIPUPOJE.

XUMUSL: OUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJEKYIL,
MOJIb BEILIECTBA, MOJISIPHAs MAacca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, )KUIAKOCTEN U
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTUYECKAS IMCCOLMALINS,
rajbBaHUKA.

['eorpadusi: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

TexHonorus: npeodpa3zoBaHue JBUKEHUN C MCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, IOAUIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbCa B TEXHHKE (pakera, BOAOMET WU APYrue), ABUTATENIb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJy4EHUsT COBPEMEHHBIX MAaTE€PUAIIOB, B TOM YHUCJIE HAHOMATEPUAIIOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE DBJIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIE npuodopHI,
AJIEKTPOOCBETUTEIHHBIE MPUOOPHI, TaTbBAHUKA.

Conepxanue o0yuenusi B 11 kiacce.

Paznen 4. djekTpoaMHaMuKa.

Tema 3. MarauTHoO€E nosie. DNEKTPOMAarHUTHASI UHIYKIIHS.

[TocTossHHBIE ~ MarHuThl. B3aMMOIENCTBHE  TNOCTOSIHHBIX ~ MArHUTOB.
MarautHoe mnose. Bexktop MarHuTHOW HWHAYKUMHU. [IpuHOMI cyneprnosuuuun
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYKUMU. KapTWHAa JNMHWUKA MarHuTHOU
VHYKIHAH [OJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe mMoOJIEe TPOBOJHHUKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJ-HUKA, KaTYIIKU ¢ TOKoM. OnbIT Dpcrena. BzaumoaelictBiue NpoBOIHUKOB

C TOKOM.



Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ MoOIyiab W HampaBlieHHE. JIBHKeHUE 3apsyKeHHOH
YacTHULIBI B OAHOPOJHOM MarHUTHOM noje. Padota cuisl Jlopenna.

SIBneHne JIEKTPOMArHUTHOM WHIAYKUMH. [IOTOK BEKTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIXKYIAs Cula HWHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanest.

BuxpeBoe snektpuueckoe Moje. DNEKTPOABMKYIIAS CHIA WHIAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTB. SIBIE€HME CAMOMHIAYKIMU. OJIEKTPOABMKYIIAS CHJIA
CaMOMHIYKIIUH.

DHEprusi MAarHUTHOTO TOJIST KATYIIKHA C TOKOM.

DNEeKTPOMAarHuTHOE IOJIE.

TexHudeckre yCTPOMCTBA W NPAKTUYECKOE IPUMEHEHHE. IIOCTOSIHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTULl, UHAYKIWOHHAS [1€Yb.

JlemoHcTpanum.

OmneIT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO MTy4YKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmoneiictBre 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

Jencrue cumbl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME ATIEKTPOMAarHUTHON MHIYKIMH.

IIpasuiio Jlenua.

3aBUCHUMOCTD AJEKTPOABUKYIIECH CUIIbI UHAYKIUA OT CKOPOCTU U3MEHEHUS
MAarHMTHOI'O MOTOKA.

SIBneHne caMOMHAYKIHUU.

Y4yeHn4ecKuii SKCIIEPUMEHT, JIa0OpaTOpHBIE PAOOTHI.

I/I3yquI/Ie MAravTHOI'O IIOJIAA KaTYIIKH C TOKOM.



Uccnenoanne neiCTBUSI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHH.

Pasnen 5. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue 1 3JIeKTPOMarHuTHbIE KOJICOaHUSI.

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHME  KOJEOaHUS.
["apmonnueckue konebanus. Ilepuos, yacrora, amrmumtyaa u Qaza KojJeOaHUH.
[IpyxuHHBIN MasgTHUK. MareMaTU4YECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
koseOanuii. [IpeBpaiiienue 3Heprun Npu rapMOHNYECKUX KOJIeOaHUSX.

Konebarenbupiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJeaTbHOM KO0JIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMU U
AJIEKTPOMArHUTHBIMU KoJieOanusimu. @Dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJ€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxarmux KojaecOaHusX. BoIHY)IeHHbIE MEXaHUUECKHE
KoJjebanus. Pezonanc. BeiHyXeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

Ilepemennpiii TOk. CHHYCOMZANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYJIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa U
HaIpsHKCHUS.

Tpancdopmarop. [IponsBoacTBo, nepenada u MOTPeOICHNE IICKTPUIESCKOM
SHEPIruM. DKOJIOTUYECKHE PHUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
HCIIOJIB30BaHUS AJIEKTPOIHEPTUHU B IOBCETHEBHOMN KU3HMU.

TexHudeckre yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: BJIEKTPUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOIepeiay.

JlemoHcTpanum.

HccnenoBanne mapamMeTpoB KoJjaeOAaTeNTbHON CUCTEMBI (MPYKUHHBIA WM
MaTeMaTUYECKUI MasSTHUK).

HaGnronenue 3aryxaronux KojieOaHui.

HccnenoBanne cBOWCTB BBIHYX/ICHHBIX KOJI€OaHUH.

Habmronenue pezonasnca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHNs.

OcuwuiorpaMmbl (3aBUCUMOCTH CHJIBI TOKa M HAIPSDKEHHUS OT BPEMEHH)



JUISL 3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3oHanc mnpu mocinenoBaTeIbBHOM COEAUHEHUM PE3HUCTOPA, KaTyLIKU
WHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Mopneinb TMHUY JIIEKTPOIIEPENAYN.

Y4eHnuecKui IKCIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI

HccnenoBanue 3aBUCUMOCTH MEpUO/Ia MaJIbIX KOJeOaHUIl rpy3a Ha HUTU OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

Hccnenopannue mEepeMEHHON0 TOKa B LENM U3 IOCJIEI0BATENIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. MexaHn4yecKue U AIEKTPOMArHUTHBIE BOJIHBI.

MexaHuueckue BOJIHBI, YCJIOBHsS pactpoctpaHenus. Ilepuon. Ckopocts
pacrpocTpaHeHdsT W JJuHA BOJIHBL. [lomepedHble W TPOJOIBHBIE  BOJIHBI.
WuTepdepenius u qudpakiuus MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. I'poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI M3JIYYEHHUSI AJIEKTPOMATrHUTHBIX BOJIH.
B3aumnasi opuenrtanus BektopoB E, B, v B anexkrpoMaruutHoi BosiHe. CBoOICTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpEJOMIICHUE, MOJIspu3auus, AUPpaKius,
unTepdepeniusa. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 371€KTPOMarHuTHLIX BOJH. [I[puMeHEeHne 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBUAcHUA. Paqnonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIBI.

TexHuyeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIBTPAa3BYKOBasl IWAarHOCTUKA B TEXHUKE M MEIULMHE, panap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neus.

JleMoHCTpauuu.

OObpazoBaHue 1 pacpOCTPAHEHUE TONIEPEUHBIX U MPOAO0IbHBIX BOJIH.

KoneOmromeecs Ten0 kKak UCTOYHUK 3BYKa.

Habuoienue otpaskeHus U NpeoMIICHUSI MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenuinu u qudpakiinii MEXaHUYECKUX BOJIH.



3BYKOBOW PE30HAHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM H
4aCTOTON KOJeOaHMiA.

HccnenoBanne  CBOMCTB ~ JJEKTPOMATrHUTHBIX ~ BOJH:  OTPaKECHHE,
peJIOMJICHUE, TOSpU3anus, Tudpakiys, “HTephepeHITU.

Tema 3. OnTuka.

['eomerpuueckas onruka. I[IpAMoOnMHENHOE pACIPOCTPAHEHUE CBETA B
OJHOpPOJIHOM cpene. JIydu cBera. ToueyHbId HCTOYHUK CBETA.

OTtpakeHnue cBera. 3aKOHbI oTpaxkeHus cBeta. [loctpoenue nzoOpaxeHnii B
IIJIOCKOM 3€pKalie.

[Ipenomnenne cBera. 3akOHBI MPEIOMJICHHS CBeTa. AOCOIIOTHBIN
nokasarenp npenomsieHus. [lonHoe BHyTpeHHee oTpakeHue. llpenenbHbiil yron
MOJIHOTO BHYTPEHHETO OTPAKEHHUSI.

JHucniepcus cBera. CIIOXKHBIN cocTaB Oeoro cBeta. LIBer.

ColOuparomie W pacceuBaroniue JuH3bL. ToHkas JsmH3a. DOKyCHOE
paccTosiHUE ¥ ONTHYECKas CWia TOHKOW nuH3bL. [locTpoeHne n300pakeHHil B
coOuparomx U pacceuBaromux jJuH3ax. opMyrna TOHKON JMH3BI. YBeIUYEHHUE,
JlaBaeMoe€ JIMH3O0M.

[Ipenenbl pUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. HHtepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMONEHUS MAaKCUMyMOB M MHHMMYMOB B HWHTEphEpEHITMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpakuus cBeta. HudpakinumonHas peméTka. YciaoBue HaOMIOAEHUS
[NIABHBIX ~MAaKCUMyMOB TIpM  NAaJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckne yCTpOCTBA W NPAKTUUECKOE IPUMEHEHUE: OYKH, JIyIa,
dboToanmapar, MNPOEKIIMOHHBIM amnmapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

JlemoHcTpanuu.



[IpsAMONIMHENHOE pacpOCTpaHEHHUE, OTPAKEHUE W IPEJOMIICHUE CBETA.
Ontuueckue mpudOpHI.

ITonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue CBONCTB M300paKeHUH B JTMH3aX.

Mopenu MUKpOCKoOma, TEJIECKOIA.

Hab6nronenue natepdepeHimm cBeta.

HabOmronenune nudpakiuu cBera.

Hab6nronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tony4yenue cnekTpa ¢ mOMONIbI0 JUGPAKIUOHHON PEIIETKH.

Ha6nronenue nonspuzanuu cBeTa.

YyeHnueckuil SKCIIepUMEHT, J1abOpaToOpHbIE PaOOTHI

N3mepenue nokasaresns npesoMIIeHUs CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHUH B JIMH3AX.

HaOnronenue aucnepcuu cBera.

Pazgen 6. OcHOBBI clielIHAJIbHOM TEOPHUH OTHOCUTEIHLHOCTH.

'paHnubl  NPUMEHUMOCTH  KJIAaCCMUECKOM  MexaHuku.  [locrynartsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEILHOCTH DUHIIITEITHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKpALIEHUE
JUTUHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CB43b MacChl C SHEPTUEH U UMITYJILCOM PEIIITUBUCTCKON YaCTUIbI. DHEPTUs
ITOKOS.

Paznen 7. KBantoBasi ¢pusuka.
Tema 1. DneMeHThI KBAHTOBOM ONTHKHU

®ortonbl. dopmyna I[lmanka cBs3u sHepruu (OTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJbC (OTOHA.

Otkpeitre u uccienoBanue Goroddpdexra. OnbiTel A.I'. CtoneroBa. 3aKOHBI

dboroaddexra. YpaBuenue DiuiHiTeitHa s dotodddexra. «KpacHas rpanuiiay



dbotoaddexra.

JlaBnenue cBera. OnwiTel I1.H. JleGenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuueckue ycTpONCTBa M NPAKTUYECKOE MpPUMEHEHUe: (POTOIIEMEHT,
dboTomaTYNK, COJTHEUHAsE OaTapesi, CBETOUOI.

JleMoHCTpauuu.

®oT03(QHEeKT HA YCTAaHOBKE C ITMHKOBOM IIACTHUHOM.

WccnenoBanue 3akoHOB BHemHETo GoTorddexTa.

CBeToauo.

Conneunas Oarapest.

Tewma 2. Ctpoenue atoma.

Mogens aroma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[Inanerapnas mozpens aroma. [locrynmatel bopa. M3nmydenune u moriyonieHue
(GOTOHOB TIpH TEpexojie aToMa C OJHOTO YPOBHsI SHEPrHHM Ha Ipyroil. Bumbl
criekTpoB. CIIEKTp ypOBHEU SHEPTUU aTOMA BOAOPO/IA.

BonnoBble cBoicTBa yactull. Bosnsl ne bponinsa. KopnyckyisapHo-BOIHOBOM
Ty aliu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3Ty4YCHHUE.

TexHudeckre yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CHEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

JleMoHCTpauuu.

Mogens onbita Pezepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Ha6nronenue muHeyaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Y4yeHn4eckuii SKCIIEPUMEHT, JIa00paTOpHBIE PAOOTHI.

Habmronenune nuHEHYaTOrO CrIeKTpa.

Tema 3. ATomMHOE 11pO.
OKCIEPUMEHTBI, JI0Ka3bIBAIOLIUE CIIOAKHOCTh CTpoeHus siapa. OTKpbITHE

panuoakTuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHurd  cocTaBa



paauoakTuBHOro wu3nmydeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3JIy4CHHUS.
BrnusiHre paguoakTHBHOCTH Ha KWUBbIE OPTaHU3MBI.

OTtkpsiTHe TIpoTOHA M HelTpoHa. Hyknonnas mozpens sigpa ['eitzendepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbda-pacnan. DJEKTPOHHBIN W TO3UTPOHHBIA Oeta-pacnan. [amma-
U3ITydeHHe. 3aKOH PaIMOAKTUBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlegekt Macchl sapa.

Snepueie peakunu. /lenenne u cuHTES An€p.

Anepneiii peaktop. TepmosimepHbii cuHTe3. [IpoOiemMbl U MEPCIEKTHUBBI
AJIEPHON DHEPIETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTonbl HaOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.

dyHIaMEHTAJIbHBIE B3aUMOJCUCTBHUS. EAMHCTBO (U3MYECKOW KapTUHBI
Mupa.

TexHuyeckue yCcTpoCcTBa U MPAKTUYECKOE TPUMEHEHUE: T03UMETP, KaMepa
Bunbscona, simepHblil peakTop, aToMHasi 6omo0a.

JlemoHcTpanum.

CY€TYMK MOHU3UPYIOIINX YACTHUL.

Y4eHnueCKUui IKCIEPUMEHT, JIa0opaTOpHBIE PAOOTHI

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (poTorpadusm).

Paspnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH.

Ortanbel  pa3BuUTUA acTpoHOMUHU. [IpuKIIaHOE W MHPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMMUMU.

Bun 3Bé3anoro neba. CosBe3nusi, sipkue 3BE3MbI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.

Conneuynas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHepruum ConHua U 3BE3.
3BE3ABI, MX OCHOBHBIE XapaKTEpUCTHKU. Jlmarpamma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIIEIOBAaTEIbHOCTH. 3aBUCHMOCTh «Macca —

CBETUMOCTB» IJis 3BE3]] INIaBHOM IIOCJIEA0BATECIbHOCTH. BHYTpeHHCC CTPOCHHUC



3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUN U 3Boronuu CoyHIa U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mneunstii [Iyte — Hama [Manaktuka. Ilonoxxenne u aBumxenue CoiHUA B
lNanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE OBIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xab606ma. Pazoeranue rajakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3MyUEeHHUE.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepeménnpie mpo6sieMbl aCTPOHOMUHM.

Vyenndeckue HAOIIOIEHUS.

Habmoienust HEeBOOPYKEHHBIM TIJ1a30M C MCTIOJIb30BAHHEM KOMITbIOTEPHBIX
NPWIOKEHUHN AJI ONpe/ieNIeHUs MOJI0KEHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1isd CEeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilyru.

O0o0maronee MOBTOpEeHHMeE.

Ponp ¢usmkum u acTpoHOMHHM B OSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U 3TUYECKOU cepax NesTeIbHOCTH YeOBEKa, POJib U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAyYHOUH KapTHHE MUPA, POJIb PU3NUECKON TEOpUU
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (PU3NYECKOH KapTUHE MHpaA, MECTO
(bu3MYecKoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MeknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyliecTBiseTcs C
Y4ETOM COJAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

MexnpeaMeTHbIE MOHSTHUS, CBSI3AHHBIE C M3YYEHHEM METOJ0B HAYyYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, TUMOTe3a, (Pu3nyeckas BeIUYHHA, 3aKOH,
Teopusi, HAOIIOEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

MaremaTuka: pelIeHUE CHUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKHUE

(GYHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE



TOXJIECTBO, BEKTOPbl M MX MPOEKIHUH HA OCU KOOPJWHAT, CIIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUMH, MPU3HAKU TOJ00US TPEYroJIbHUKOB,
oTpe/ielICHUE TUIOMIAIN TTOCKUX GUTYyp M 00BEMA TEll.

buonorusi: snekTpuyeckue SBICHUS B JKUBOW TpUpoJie, KoJjieOaTelbHbIC
JBUKEHHSI B )KMBOU MPUPOJE, ONTUUECKUE SIBJICHUS B dKUBOM MPUPOJE, IEUCTBUE
paauanuy Ha )KUBBIC OPTaHU3MBL.

XUMHUS: CTPOCHHE AaTOMOB M MOJEKYJ, KPUCTALINYECKAs CTPYKTypa
TBEPABIX  TEJl, MEXaHU3Mbl  O0Opa3oBaHUs  KPUCTAJUIMYECKOM  PEHIETKH,
CIIEKTPAJIbHBIN aHAJIU3.

I'eorpadusi: marHuTHBIE TMOMIOCAa 3eMJIM, 3aJ€KH MArHUTHBIX PV,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKa3aHUE 3eMJIICTPSICCHUH.

TexHonmorusi: JUHUU DHJIEKTPONEpeaay, TEeHEepaTop NEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHOHHAS I[I€Yb, pajaap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MpOEKIIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA,
coJIHEeYHas OaTapes.

I[lnanupyemble pe3yabTaTbl OCBOCHHMSI NPOrpaMmbl Nmo (u3MKe Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

OcBoenune yueOHOTO Tpenmera «Pu3nka» Ha YpPOBHE CPETHEro O0OIIero
oOpa3oBanusi (6a30BbIi YPOBEHB) MOJDKHO OOECHIEYUTH OCTHKEHHUE CIIETYFOIINX
JUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHS Yy4deOHOro mpenMera «DuU3NKa»
JIOJKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WIIUEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, pacHIMpEeHUE >KU3HEHHOTO
ONBITA U ONbITA ACATEIBHOCTA B MPOLECCE Pealn3ali OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEIIbHON JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHCKOrO BOCITUTAHMUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOW MO3UIIMK O0YUYaOIIETOCs KaK aKTUBHOTO

Y OTBETCTBEHHOT'O 4JIEHA POCCUUCKOr0 OOIIECTBA;



OPUHATHE TPATULIUMOHHBIX OOIICYEIOBEYECKUX T'yMAHUCTUYECKHUX u
JIEMOKPATUYECKUX IIECHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JAESTEILHOCTh B MHTEpPECAX I'PakIaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJIEUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMU B COOTBETCTBUU
¢ UX (QYHKITUSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAQHUTAPHOU U BOJIOHTEPCKOU JIEATEIBLHOCTH;

2) MaTpuOTHYECKOTO BOCIIUTAHMSL:

c(hOpMHUPOBAHHOCTH POCCUKCKOMN TpaKIaHCKOU WUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YYEHBIX B 00J1aCTU (PU3UKH U TEXHUKE;

3) TIyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CITIOCOOHOCTh OILICHUBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHCJIE B
JESTEIbHOCTU YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOWYMBOTO OYIyIIIETO;

4) 3CTETUYECKOTO BOCITUTAHMUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAas OSCTETHUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE;

5) TpyAOBOTO BOCITUTAHMUS:

UHTEpeC K pas3iuuyHbIM cdepaM mpodecCUOHATbHON AESTEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHUE COBEPIATH OCO3HAHHBIN BHIOOD
Oynymieit mpodeccun U peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUI0 M CaMOOOPA30BAHMIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUU BCEH KU3HH,

6) SKOJIOTMYECKOTI'0 BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIbTYphI, OCO3HaHUE TJIO00ATHLHOTO

XapakTepa 3KOJIOTHYSCKUX TPoOIeM;



IUTAHMPOBAaHWE W OCYIIECTBICHHE ACHCTBHI B OKpYXalolleW cpeae Ha
OCHOBE 3HaHUS IeJIel YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

Pacmupenue ombiTa AESTENBHOCTH 3KOJOTHMYECKOW HANPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH TI0 (pHU3HKeE;

7) LEHHOCTH HAyYHOTr'0 MO3HAHUSL:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3HUECKON HAYKH;

OCO3HaHWE IICHHOCTH HAyYHOW JESITENIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHUs  (U3UKH  OCYIIECTBIATh MPOSKTHYI0 H  HCCIEI0BATEIbCKYIO
NEeATeIbHOCTh HHIUBUIYAIbHO U B TPYIIIIC.

B mporiecce noctrmkeHns JIMYHOCTHBIX PE3yIbTATOB OCBOCHUS MPOTPAMMBI

no ¢u3MKe JJISI YPOBHS CpEAHEro oOImero ooOpa3zoBaHus Yy OOydaroOUIUxcs

COBEPIICHCTBYETCS YMOIMOHAITLHBIH WHTEIIICKT, IIPEITOJIAT AFO I
c(hOpMHPOBAHHOCTH:
CaMOCO3HaHHUS, BKJTFOYAFOIIETO CIOCOOHOCTh MOHMMATh CBOE

HMOLIMOHAIILHOE COCTOSIHME, BHJETh HAampaBlICHUS Pa3BUTHS COOCTBEHHOMU
AMOIIMOHANIHOM cdepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpPETyJINPOBAHUS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE INPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJCHHE, CIIOCOOHOCTh AaJaNnTUPOBATHCA K
AMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHUBALMH, BKJIFOYAIOIIEH CTPEMIIEHUE K TOCTHXKEHUIO LEIU U
ycrnexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE AEMCTBOBATh, MCXOJS W3 CBOMX
BO3MOKHOCTEM;

SMIATHM,  BKJIIOYAIOIIEW  CIOCOOHOCTh  MOHMMATh  3MOIMOHAJIBHOE
COCTOSIHUE JIPYTUX, YUYUTHIBAThH €r0 MPU OCYIIECTBIECHNUU OOIIEHHS], CHOCOOHOCTh K
COUYBCTBHIO M COINEPEKUBAHUIO;

COLIMAJIbHBIX  HAaBBIKOB,  BKJIIOYAIOMIMX  CIIOCOOHOCTh  BBICTPauMBaTh
OTHOUIEHUS! C JIPYTMMHU JIIOJbMU, 3a00TUTHCA, MPOSBIATh UHTEPEC U pa3pelaTh
KOH(DJIUKTBHI.

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHSI MPOrPaMMbl CPEAHETO OOLIETro



o0pa30BaHMs TOJDKHBI OTPAXKATh:
OBnaneHre yHUBEPCAIbHBIMU TIO3HABATEILHBIMH JCHCTBUSIMHU:

1) 6a30BbI€ JIOTHYECKHE JICUCTBHUS:

caMoCTOSITeNIbHO  (OpMyNIHpOBaTh W aKTyalIM3UpOBaTh  IMpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpEACIATh LENHU JEATEIbHOCTH, 33/1aBaTh IapaMeTpbl M KPUTEPUH HX
JOCTHKCHHS;

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTUBOPEUHsT B paccMaTpUBAaEMBIX
(bU3HYECKUX SIBICHUSX;

pa3pabaThiBaTh IJIaH PEIICHUs MPOOJIEMbI ¢ YYETOM aHAIM3a WMEIOIUXCS
MaTepHaTbHBIX U HEMATePUAIILHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B  JCSITEIBHOCTh, OIICHUBATh COOTBETCTBUE
pe3yJbTaTOB LIEJSIM, OLIEHUBATh PUCKH MOCIICCTBUH 1€ATEIbHOCTH;

KOOPIMHUPOBATH H  BBIMOJHATH pabOTy B  YCJIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO M KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe UCCIE0BATEIBLCKUE JCHCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBBIMH TMOHSATUSIMH W METOJAMH
buznueckoil HayKu;

BJIa/IETh HABBIKAMU Y4EOHO-HMCCIIEA0BATEIHCKON U MMPOSKTHOM NeATEeILHOCTH
B 00J1aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METOJIOB pelIeHHs 3adad (U3MUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BJIQ/IETh BUJAMHU JIE€ATEIBHOCTH M0 TMOJYYEHHI0 HOBOTO 3HAHUS,  €ro
UHTEPIIpETalluK, MPEOOPa30BAHUIO W MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YYCOHBIX MPOEKTOB B 00s1acTu (pU3uKw;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIC CBS3M W aKTyaJU3UpOBaATh 3a/auy,
BBIIBUTATh TUIOTE3Y €€ pelIeHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHHUS,

AHAJIM3UPOBATb IIOJIYUYCHHLIC B XOJ€ PCHICHHA 3aJadu PpPC3YyJIbTaThbl,



KPUTUYECKH OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0OpazoBaTEIbHON
JeSITeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (UBHUKH;

JaBaTh OLIEHKY HOBBIM CHTYaI[UsIM, OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCUTh 3HaHUsA 10 (U3MKE B MPAKTHUECKYI0 001acTb
KHU3HENIeATEIIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 PA3HBIX PEIMETHBIX 00I1acTe;

BBIJIBUTATh HOBbIE UJICH, TIPEAJIaraTh OPUTHHAIBHBIE TIOJXO/bI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33]]a4H, IOIYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

3) pabota c nHpOpMAITHEIA:

BJIAJICTh HABBIKAMU IOJy4eHHs] HHPOpPMALUU (HU3UUECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHO OCYIIECTBISTh IOUCK, AaHalu3,
CUCTEMAaTHU3alMI0 U HWHTEpIpeTaluio WH(OPMALUU Pa3IUYHbIX BUAOB U (GopM
IpECTaBICHHUS;

OLICHUBAThH JJOCTOBEPHOCTH MHPOPMAIIHH;

UCIOJb30BaTh  CPEACTBA HMH(OPMAIMOHHBIX ¥ KOMMYHHKAIIHOHHBIX
TEXHOJOTHH B PEIIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX
3aJa4 ¢ CcoOJoJeHueM TpeOOBaHUM HSPrOHOMHUKH, TEXHHUKH O€30MaCHOCTH,
TUTHEHBbI, pecypcocOepexeHHs, TPaBOBBIX U  ITUYECKHX HOPM, HOPM
nH()OPMAITMOHHON 0€301TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COAEP)KaHUS B PA3IUYHBIX (opMmaTax C
yu€TOM HazHadeHHsI HPOPMAITUHU U [IETICBOW ayJUTOPHH, BRIOUPAs ONITUMATBHYIO
dbopMy npeacTaBIeHUS U BU3yaTU3alINH.

OBnazieHre yHUBEPCATHLHBIMU KOMMYHHUKATUBHBIMU JCHCTBUSIMHU:

1) oGmieHue:

OCYIIECTBJISATh OOIeHHe Ha ypokax (U3MKM U BO BHE-YPOUHOU
NIESITENBHOCTH,

pacrno3HaBaThb NPEANOCHUIKM KOHGIMKTHBIX CHUTyallud W CMAr4arthb

KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO M3JaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BAaHHUEM
A3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeSITENbHOCTB:

ITIOHMMATh U KCIIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIAMBHYaJIbHOU
paboTHI;

BBHIOMPATh TEMATUKy M METOJbI COBMECTHBIX JCHCTBUU C Y4ETOM OOIINX
WHTEPECOB, U BO3MOXHOCTEN KAXKIOT0 YJIEHA KOJJIEKTUBA;

MPUHUMATh 1EJIM COBMECTHOM JI€ITENbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABJIATh IUIAH JICUCTBUU,
pacnpeienarTh pojaud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOH paboThI;

OIIEHHWBAaTh KAa4yeCTBO CBOEr0 BKJIaJa U KaXKJIOrO0 ydacTHHUKA KOMaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE NPOEKTHI, OLICHWBATh HAEHM C TO3UIMU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TMIOBEACHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIUATHUBHBIM.

OgBinajJieHre YHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUSIMU:

1) camoopranuzanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATEIbHYIO JIEATEIbHOCTh B 00JIaCTH
GU3MKM ¥ aCTPOHOMHUH, BBIABIATH MPOOJIEMBI, CTaBUTh U (POPMYyIUPOBATH
COOCTBCHHEIC 3a]1a4M;

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH PEIICHHUS PACUETHBIX M KaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJHEHUS MPAKTUYECKONW pabOTHI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacHIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOP, apryMEeHTHpOBaTh e€ro, OpaTh Ha ce0
OTBETCTBEHHOCTbH 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;



CHOocOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JPYyAMLMN B 00J1acTU
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIBTATOB LEIISM;

BJIaJIETh HaBBIKAMU  IIO3HABATEIbHOW  pe(JeKCHu KaK  OCO3HaHUS
COBEpPIIAEMBIX JIEWCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIBTATOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peiIeKCUN JI1 OLEHKU CUTYallH, BEIOOpa BEPHOTO
peLIeHuUs;

OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

MPUHAMAaTh MOTHUBBI M aApPryMEHThl JAPYIMX @PU aHAIM3E PE3YJIbTATOB
NEATEIBHOCTH.

3) mpuHsTHE CEOS U IPYTUX:

MPUHUMATH ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M aApPryMEHTBHl JAPYIMX IpPU aHAIN3E PE3YyJbTaTOB
NEATENIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKY.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Mporpammbl no ¢usuke. B mponecce
u3ydyeHust kypca (usuku 6a3oBoro ypoBHs B 10 kiacce 00y4arouiuiicss Hay4YnuTCs:

J€MOHCTPUPOBATh Ha NMPUMEPAX POJb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpa, B PA3BUTUU COBPEMEHHOU TEXHUKHU WU
TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUUTBHIBaTh TPAHUIBl TNPUMEHEHHS] HU3YUYEHHBIX (QPU3UUYECKHX MOJEIIEeH:
MaTepuanbHas TOUKa, UHEpLUaJIbHas CUCTEMa OTCUYETA, AOCOIIOTHO TBEPIOE TENIO,
WJICaJIbHBIN a3, MOJICJIM CTPOCHUS Ta30B, KUIAKOCTEW W TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3apsi]l IPU pelIeHnr GU3NYECKUX 3a/1a4;

pacno3HaBath (pU3nUECKue sIBICHUS (IIPOLIECChl) U OOBSACHATh X HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHMUS BEUIECTBA U

ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  IPSMOJUHEUHOE



JIBUKCHHE, CBOOOTHOE TMAaJeHUE TEJ, IBUKCHHE TI0 OKPYKHOCTH, WHEPIIHS,
B3auMoJielicTBUE Tell, TUu(dy3us, OPOYHOBCKOE JIBHKEHHE, CTPOSCHUE KUIKOCTEH
¥ TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHUU (OXJIAXKICHUN ), TETIJIOBOE
paBHOBECHE, WCMApeHHe, KOHJACHCAIUs, IUIABJICHHE, KPUCTAIIU3allUs, KUTICHUE,
BJIQYKHOCTH BO3/yXa, MMOBHIIICHHE JABJICHUS Ta3a MPU €r0 HarpEBaHUH B 3aKPHITOM
cocyle, CBfI3b MEXAy IapaMeTpaMd COCTOSIHMSI Tra3a B  H30IpoLeccax,
AIIEKTPHU3ALINS TN, B3aUMOJICHCTBHUE 3apS/IOB;

OMHCHIBATh MEXAHUYECKOE JBMKCHHUE, MCIOJIb3YS (U3HUYECKUE BEITUUUHBI:
KOOpAMHATA, TMYTh, IMEpPEMEIICHHEe, CKOpPOCTh, YCKOpEHHE, Macca Tefa, CHuia,
UMITYJIBC TeJla, KHHCTHYECKash DHEPrys, MOTCHIMANbHAS DHEPTUS, MEXaHWYeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OMUCAHWW TPABUIBLHO TPAKTOBATH
(GU3MYECKUI CMBICIT HMCIOJIb3YeMBIX BEIMYMH, WX OO0O03HAUCHUS W CIWHHIIBI,
HAXOJUTh (OPMYJIbI, CBA3BIBAIONINE JaHHYI0 (DU3UYECKYIO BEIUYHHY C JPYyTUMU
BEITUYMHAMU;

OMKCHIBATh HW3YYCHHBIC TEIUIOBBIC CBOWMCTBA TEJI M TEIUIOBBIC SIBICHWS,
UCTIONIB3Yysl (DU3MYECKME BEJIMYWHBL: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KHHETHYCCKas SHEPIHs XaOTHYECKOTO JBIKCHHUS MOJICKYJI, CpeIHEKBaApaTHIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHS JHEpPrusi, pabora rasa,
KOO (PUITMEHT TMMOJE3HOTO JACUCTBUSL TEIUIOBOTO JBUTATEINSA; IPU OINKWCAHUU
MPaBUIBLHO TPaKTOBaTh (U3MYECKUH CMBICT HCIOJB3YEMBIX BEIIMYWH, WX
o0O3HAaueHWUs W EAUHUIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETMYHMHY C IPYTHMH BEITHYNHAM;

OMKCHIBATh  HM3yYCHHBIE  JJICKTPUYECKHE  CBOWCTBA  BEIIECTBA W
ANIEKTPUUECKUE SBJICHHS (IPOLIECCHI), UCIMONB3ysl (HU3NYecKue BEITUUYHHBIL:
AIEKTPUYECKUIN 3apsl, DJIEKTPHUECKOE IMOJie, HANPsHKEHHOCTD IMOJIS, MOTCHITHA,
Pa3HOCTh TIOTCHIIMAJIOB, TMPH OINUCAHUU TPABUIBLHO TPAKTOBATH (PU3UUECKHIA
CMBIC]I HUCIIOJIb3yeMbIX BEIUYMH, WX OOO3HAYEHUS W EIUHUIILI, YKa3bIBaTh
GbopMysIbl, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYUHY C JAPYTHUMH
BEITMYMHAMU;

AHaJIM3UPOBATb (1)I/ISI/III€CKI/IC MMpOoUCCChbl U ABJICHHA, UCIIOJIb3YS (1)H31/I‘ICCKI/I6



3aKOHBI Y TIPUHLKIBL: 3aKOH BceMHUpPHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHHMS MEXAHUYECKOW DJHEPTUM, 3aKOH COXPAHEHHS HWMITYJIbCA,
NPUHIUN CYNEPHO3UIUA CHUJ, HPUHIUI PABHOMPABUS HHEPIHUATBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKON 3HEPruM TEIJIOBOTO JABUKEHUSI MOJIEKYII C
aOCOIOTHOM TeMIepaTypou, MEepBhI 3aKOH TEPMOIUHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pasinyarh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBHS (TPaHMUIIBI,
00J1acTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TPUHIIMIBLI JEHCTBUS  MaIlWMH, MNOPpUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHS MX O€30MacHOTO WCIIOJIb30BAHUS B
MMOBCEIHEBHOM XU3HU;

BBITIOJIHSTh JKCIEPUMEHTHI MO WCCJICIOBAHUIO (PU3UYECKUX SBICHUU W
MPOIIECCOB € HUCIIOJIb30BAaHUEM IMPSAMbBIX, U KOCBEHHBIX H3MEpPEHHU, MpPU 3TOM
dbopmynupoBaTh TmpobiieMy/3aqadyy M THUIOTE3y Y4eOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOJIUTH OIBIT U
bopMyIUpOBaThH BBIBOJIBI,

OCYIIECTBJISITh TMPSMbIE W KOCBEHHBIC M3MEpeHUs (U3MUECKUX BEITUYHH,
IIPY 3TOM BBHIOMPATH ONTUMAJIBHBIN CIIOCOO M3MEPEHUS U UCTIOJIb30BATh U3BECTHBIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

WCCIENOBATh  3aBUCHMOCTH  MEXIy (OU3NYECKUMU  BEIMYUHAMH  C
WCIIOJB30BAaHUEM TMPSAMBIX H3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buUKCcUpOBaTh Pe3yJbTaThl MOJYYCHHON 3aBUCUMOCTH (U3UYECKUX BEIUMYUH B
BU/JIEe TAOJIUII U TPaUKOB, AENIaTh BHIBOBI M0 PE3yJIbTaTaM UCCIEAOBAHMS;

co0JiroaTh MpaBuUia 0€30MacHOTO TPYy/la MpU MPOBEICHUM HCCIICIOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEIBCKON W IMPOEKTHOU
JEATETLHOCTH C MCIOJIB30BAHUEM HU3MEPUTEILHBIX YCTPOWCTB U J1aOOPaTOPHOTO
000opy10BaHUS;

pemarh pacu€THbIE 3a7adud C SBHO 3aJaHHON (PU3WYECKON MOJENbIO,

HCIIOJIB3Ys (1)I/ISI/I‘I€CKI/IC 3aKOHBbI W IIPUHIUIILI, HA OCHOBC aHaJIN3a YCJIOBHUS 3a/la4u



BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEeoOXoauMble i €€ pElIeHHs, MPOBOAUTh PAaCUEThl U OIEHUBATh PEATbHOCTD
MOJIy4YEHHOTO 3HaUY€HHUs (PU3UUECKON BEITMYUHBL;

pemarb KaueCTBEHHBIC 3a/1a4H: BBICTPanBaTh JIOTUYECKHU
HEIPOTUBOPEYMBYIO LEMOYKY PACCYKAEHUM C HCIOJIB30BAHMEM H3Y4YEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3NYECKUX SABIICHUMH;

UCIIONb30BaTh ~ NPM  pEHIeHWM  Y4eOHBIX  3a7ady  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpEeJCTaBJICHUS y4eOHOW U HAyYHO-TOMYJISIpHOW HMHGOPMAIIUU, MTOJyYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJTYy4aeMyIo HH(POpMaLIIO;

MPUBOIUTH MPUMEPHI BKJIaJa POCCUNCKHUX U 3apyOEKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, OOBSICHEHHE IPOILIECCOB OKPY’KAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS MO (pU3MKE B MOBCEIHEBHON >KU3HU
JUtsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTrO
MOBEJICHUS B OKPYKAOIIEN Cpelie;

paboTaTh B TpyMNe C BBIIOJHEHUEM pa3IHYHBIX COIMAJIBHBIX POJEH,
IUIAHUPOBaTh pPabOTy TPyNIbl, PAMOHAIBHO pACIpEeAeNsaTh OOS3aHHOCTH U
IJJAHUPOBATh JIEATEIIBHOCTh B HECTAHAAPTHBIX CUTyalUsAX, OLIEHWBATh BKJIAJ
Ka)KJ0r0 U3 YYaCTHUKOB IPYMIBl B PEUICHHE PACCMATPUBAEMOM MPOOIEMBI.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS MporpaMMel o ¢usuke. B nponecce
u3ydyeHus Kypca Qusnku 0a3oBoro ypoBHs B 11 kitacce o0yvaromuics HayquTCst:

JI€MOHCTPUPOBATh Ha MpPUMEPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOJEH, LIEJOCTHOCTh U E€OUHCTBO
(bu3MYEeCcKO KapTUHBI MUPA;

YUUTBIBATh TPAHULbBI MPUMEHEHUS M3YYECHHbIX (UINYECKUX MOJEIIECH:
TOYEYHBIN 3JIEKTPUYECKUU 3apsifl, JIyd CBETA, TOUYCUHbIA UCTOUYHUK CBETA, SCPHAS

MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sJipa MpU pPEUlICHUU (PU3NYECKHUX



3anad;

pacrio3HaBath (pu3nueckue siBjaeHus (IIPOoIecChl) U OOBSICHITh UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKN W KBAaHTOBOU (DM3UKHU: DJICKTPpUUECKAs MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHCTBHSI TOKa, B3aUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKIWSA, JEWCTBHE MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM WM JBIDKYIIMICS 3apsifi, 3JIEKTPOMarHUTHBIC KOJCOaHWs U
BOJIHBI, TMPSMOJMHEHHOE paclpOCTpaHEHHE CBETa, OTpPaKEHHE, MPETOMIICHHE,
uHTephepeHus, audpaxius W TOJspu3alus CBETa, JTUCIEPCHS CBETa,
dboTtoanekTpudeckuit 3ghexT (hoTodrddhexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JWHEHYaTOro CIEeKTpa aToMa BOAOPOa, €CTEeCTBEHHas M HCKYCCTBEHHAs
PaOAKTUBHOCTH;

OMKCHIBATh M3YYEHHBIC CBOWCTBA BEIIECTBA (DICKTPUYECCKUE, MATHUTHEIC,
ONTHYECKUE,  DJICKTPUUECKYI0  TPOBOJUMOCTh  PA3JUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJIICHUS (TIPOIIECCHI), HWCMOJIb3YS (DU3NYECKUE BEITUYHHBL:
DIIEKTPUYECKUI 3apsif], CHJIa TOKa, SJICKTPUUECKOE HANPSDKEHUE, AIIEKTPUYECKOE
COTIPOTUBIICHUE, PAa3HOCTh MOTEHIIMATIOB, JEKTPOABMKYIAs CUja, paboTa TOKa,
WHIYKIMS MarHUTHOTO TOJs, cuiaa Awmrepa, cuia JlopeHIia, WHIYKTHBHOCTB
KaTYIIKWA, DHEPTUS AJIEKTPUUYECKOTO W MArHUTHOTO TOJIeH, Mepuoa U YacToTa
KojebaHuii B KoseOaTenTbHOM KOHTYpE, 3apsil W CHiIa ToKa B TIpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pACCTOSHHUE U
OTITHYECKasl CHWJIa JIMH3BI, TIPH OMHCAHWUU TPABHIBHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCIIOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWsS W CIWHHUIIBI, YKa3bIBaTh
GbopMysBEl, CBSA3BIBAIONIME JAaHHYIO (PU3WYECKYI0 BEIWYUHY C JAPYTHMH
BEITUYMHAMU;

OMKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHHS M TIPOIECCHI, HCIOIB3YS
bu3nYecKue BEIMYMHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETa, DHEPTHs U UMITYJIbC ()OTOHA, IEPUO/I MOTypaciiaga, YHEPTUs CBI3U
aTOMHBIX SI7IEP, TNPU OIMCAHWU TPABWIBHO TPAKTOBAaTh (PHU3WYECKUA CMBICI
WCIIOJIb3YEMbIX BEJIMYMH, WX O0O3HAYEHUS W €JUHUIIBI, YKa3bIBaTh (OPMYJIbI,

CBS3BIBAIOIME JIaHHYK (U3MYECKYI0 BEIMYMHY € JAPYTMMH BEIMYMHAMU,



BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJINYUHBI,

aHAIU3UPOBaTh (PU3UUYECKUE MPOLIECCHl U ABJICHMS, UCHIONIb3Ysl (PU3NUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIHFHOTO M MapauIeIbHOTO
COEIMHEHMSI TPOBOJHMKOB, 3akoH Jlxoyns—JleHna, 3akoH 3JIE€KTPOMarHUTHOU
WHIYKITUU, 3aKOH TPSIMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DWHIITEeHa 1 (oTorddekra,
3aKOH COXpaHEHUs! SHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
AIIEKTPUUECKOTO 3apsia, 3aKOH COXPaHEHHsS MAacCOBOTO YHCIA, TOCTynaThl bopa,
3aKOH paJMO0aKTUBHOIO pacrnaja, Mpu 3TOM pas3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOEe BBIPAXKEHHWE U YCJIOBUS (TpaHHULBbI, OO0JACTH)
MPUMEHUMOCTH;

OTpeNeaTh  HalpaBJICHUE BEKTOpa HMHAYKIMHM  MAarHUTHOTO  TIOJIS
IIPOBOJIHUKA C TOKOM, CHJIBI AmTiepa u cuiibl JIopeHiia;

CTPOUTh U OIHUCHIBATH H300paXKEHHE, CO3/aBAEMO€ TUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHSTh JKCIIEPUMEHTHI 1O WCCJIEIOBAHUIO (PU3UYECKUX SBICHUN W
MPOIIECCOB  C KCIOJB30BAaHUEM TIPSIMBIX, B KOCBECHHBIX W3MEPCHHI: MPU ITOM
dbopmynupoBath MpobiieMy/3amadyy W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOMpaTh YCTAaHOBKY W3 MPEMIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OIBIT U
bopMyIUpOBaThH BHIBOJIBI,

OCYIIECTBJISITh TPSAMbIE M KOCBEHHBbIC M3MEpeHUs (U3MUYECKUX BEITUYHH,
IIPY 3TOM BBIOMPATH ONTUMAJIBHBIN CIIOCO0 M3MEPEHUS U UCIIOJIB30BaTh U3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNUM;

UCCTIEIOBaTh 3aBUCHUMOCTA (DU3MYECKUX BEIUYHH C HCIOJIH30BAHHEM
NpSAMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpauKOB, JAEaTh BHIBOJBI 10 PE3yJbTaTaM UCCIICIOBAHMS;

co0JiroAaTh MpaBuUia 0€30MacHOTO TPYy/la MpHU MPOBEICHUM HCCIICIOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEILCKOH W MPOCKTHOU

JIEATEIIBHOCTH C UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIaOOPATOPHOTO



000pyI0BaHUS;

pemiath pacuy€THBIE 3aJaud C SBHO 3aJlaHHOM (DU3WUYECKOW MOJIENbIo,
UCITIOJTB3Ysl (PM3UYECKUE 3aKOHBI ¥ TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a9U
BBIOMpaTh (PU3NUECKYI0 MOJIEIb, BBIACIATh (DU3NUECKUE BEIUYUHBI U (DOPMYIIBI,
HEOOXoauMbIe i €€ PEIICHHS, MPOBOAUTH PAacUEThl U OICHUBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKOU BEIIMYUHBI,

peliarb Ka4eCTBEHHBIC 3a7a4u: BBICTPAUBATh JIOTUYECKU
HENPOTHUBOPEYMBYIO ILECMIOYKY PACCYKAEHUM C HCIOJIb30BAHUEM HW3YyUYEHHBIX
3aKOHOB, 3aKOHOMEpPHOCTEH U (PU3NUYECKUX SBJICHUM;

WCIOJB30BaTh  MPU  pEeHIeHHd  Y4eOHBIX  3a7Jad  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JJISI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
U TIPEICTABJICHUS YYEOHOW U HAyYHO-MOMYJISIPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTyIaeMyI0 HH()OPMAITHIO;

OOBSACHATh TPUHIUIBI JCHUCTBUS MAIIMH, NPUOOPOB U TEXHHUUECKHUX
YCTPOMCTB, pa3anyaTh yCJIOBUS WX 0€30MaCHOIO UCIOJb30BAaHUS B MOBCEIHEBHOM
YKU3HU,

MPUBOJIUTH NMPUMEPHI BKJIaJa POCCUMUCKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB
B pPa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOMIETO MHUPA, B PA3BUTHE
TEXHUKH U T€XHOJIOTHH;

WCIIOJB30BaTh TEOPETUUYECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpaIeHUH ¢ MPUOOPaAMU U TEXHUYECKUMU
YCTPOMCTBaMHM, JJIsI COXPAHEHUS 370POBbsl U COOJIOJICHUSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOIIEU Cpelie;

paboTath B TpyNIE€ C BBINOTHEHUEM PAa3IUYHBIX COIMAIBHBIX POJIEH,
MJIAaHUPOBaTh PpaldOTy TPYIIIbI, pPaAlMOHATIBLHO paclpeiesaTh O00sS3aHHOCTH U
IJIAHUPOBATh JICSTEIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, OLECHHMBATh BKJAJ

KQKJIOTO U3 YYaCTHUKOB TPYMIbI B PEIICHHE PACCMATPUBAEMON TIPOOIEMBI.
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