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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usmke 0a30BOro ypoBHS Ha YPOBHE CpEAHEro O0mero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TIOJOXECHHH W TpeOOBaHWH K pe3yiabTaTaM OCBOCHHS OCHOBHOM
obpasoBarenbHON Tporpammbl, npeactaBieHHbIx B ®T'OC COO, a Taxke ¢ yuéroM deaepaabHON
paboueil mporpaMMbl BOCIIMTAHUS M KOHIIETIIMU IpernojaBaHus yuyeOHoro mpeamera «Dusuka» B
oOpa3oBaTenbHbIX  opraHm3amusix  Poccuiickoit ~ ®denmepanmu,  peamu3yOUIMX  OCHOBHBIE
o0Opa3oBaTesibHbIe IPOTrPaMMBI.

CopneprxaHue mporpaMMsl 1o (U3UKE HAMpPaBICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTuHbl Mupa oOyuyaromuxcs 10—11 kmaccoB mpu oOydeHnu ux (Qu3MKe Ha 06a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JICITEIBHOCTHOTO moaxoza. IIporpaMMa mo ¢u3mke COOTBETCTBYET TPEOOBAHUSIM
OI'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3yJbTaTam
0o0ydeHHs, a TakkKe YUUThIBAET HEOOXOAMMOCTh pealu3alli MEXIPEAMETHBIX CBSI3ed (U3UKH C
€CTECTBEHHO-HAYYHBIMU y4eOHBIMU MpeAMeTaMu. B Hell ompenensitoTcsi OCHOBHBIE LIETTU U3YyYEHUs
¢bu3MKN Ha ypOBHE CpeaHero olmiero oOpa3oBaHUs, MUIAHUPYEMBIE Pe3ylbTaThl OCBOCHHS Kypca
(bU3UKU: INYHOCTHBIE, METANIPEIMETHBIE, IPEAMETHBIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gu3uke BKIIOYAET:

e IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHMSA Kypca (u3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE

MIPEIMETHBIEC PE3YIIbTATHI IO TOAaM O0yUeHMS,

e coziepanne yuebHoro npeamera «Pu3nkay 1o rojgam ooy4eHusl.

du3nka Kak Hayka o HambOosiee OOIIMX 3aKOHAX MPUPOABI, BHICTyNas B KaueCTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY)KaloleM MHDpE.
[konbHBINA Kype (PU3UKH — CHCTEMOOOPa3yONMUil UIS €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIeKAaT B OCHOBE MPOIIECCOB U SIBJICHUN, M3yYaeMbIX XUMHEH,
Oounonoruei, ¢uznuecko reorpadueil m actpoHomuen. Mcmonb3oBaHME W aKTUBHOE NPUMEHEHHUE
buznyecKux 3HAHUI OmpenessieT XapakTep W pPa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
DHEPreTHKHU, TPAHCIOPTAa, OCBOCHHUS KOCMOCA, MOJNYUYEHHUS HOBBIX MAaTEpHUaJOB C 3aJaHHBIMU
cBoiicTBaMH U Jpyrux. Vzydyenue pu3nku BHOCUT OCHOBHOM BKJaJ B ()OPMHUPOBAHUE €CTECTBEHHO-
HaY4YHOH KapTHHBI Mupa oOydyaromuxcs, B (OpMUpOBaHHE YMEHHUH MPHUMEHSATh HAYYHBIH METO[
MO3HAHUS TIPU BBHITIOJTHEHUN UMH yUEOHBIX HCCIIEIOBAHUH.

B ocHOBYy kypca pu3uku mjis YpOBHSI CpeAHEro 00IIero oOpa3oBaHMs TOJIOKEH DS HACH,
KOTOpPBIE MO’KHO pacCMaTpUBAaTh KaK MPUHIIHITEI €T0 TOCTPOCHHUS.



Hoesa yenocmuocmu. B cOOTBETCTBUM C HEMl Kypc SIBISETCS JIOTUYECKH 3aBEpPUIEHHBIM, OH
COJICPXKHUT MaTepHaj M3 BCeX pPa3/enoB (HU3UKH, BKIIOYAET KaK BOIMPOCHl KJIACCUYECKOM, Tak H
COBPEMEHHOM (DUBUKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepHal Kypca (HU3UKH OOBETUHEH BOKPYT
¢usnueckux teopuil. Benynmm B Kypce sBisieTcs GopMUpOBaHHE MPEACTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanusi TpearoNaraeT HMCIOIb30BaHUE TYMaHHTaPHOTO
noTeHnuanta (GU3NUecKol HayKd, OCMBICTICHHE CBSA3M Pa3BUTUS (U3MKHU C pa3BUTHEM OOIIECTBA, a
TaKk)XKe C MUPOBO33PEHUYECKHUMH, HDABCTBEHHBIMU U HKOJIOTUYECKUMU TIPOOIeMaMHu.

Hoesa npuxnaomoii nanpasnennocmu. Kypc Guzmku mpenmnonaraer 3HaKOMCTBO C IIMPOKHM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKHUX MPHIIOKEHUH U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes okonocusayuu peasu3yercsi TOCPEICTBOM BBEACHHUS JJIEMEHTOB  COJEpIKaHUS,
HOCBSIIIIéHHI)IX 3KOJIOTUYCCKUM HpO6JI€MaM COBpPCMCHHOCTH, KOTOPBLIC CBA3aHbI C Pa3BUTUCM
TEXHUKU M TEXHOJOTUH, a Takke OOCYKIEHHs MpoOJieM palMOHAIbHOIO MPHUPOJIONOIB30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

CrepXHEBBIMU DJIEMEHTaMH Kypca (HU3MKHM Ha YpPOBHE CpeaHEero ooOmero oOpa3oBaHUS
aBIsAOTCS  pusmueckue Teopud (HOpMUpOBAHHME TMPENCTABICHUM O CTPYKType MOCTPOCHHUS
¢usuueckoil Teopuu, ponu (yHIAMEHTANbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX
NpPEJCTAaBICHUAX O NPUPOAE, TPaHUIAX MPUMEHUMOCTH TEOPHUH, JUIl ONHCAHUS ECTECTBEHHO-
HAyYHBIX SIBJICHUH U IIPOLIECCOB).

CHCTEeMHO-IeSTeTPHOCTHBIM TOAX0A B Kypce (HU3UKH peamu3yercsl MpexIe BCEero 3a CYET
OpraHu3allii SKCIEPUMEHTAIBHON NeATeNbHOCTH oOydatommxcs. J[ns 6a3oBoro ypoBHS Kypca
GU3MKM — 3TO HCIOJIb30BAHHWE CHCTEMbl (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1a00paTOPHBIX PpabOT, KOTOpPhIE B mMporpamMme 1o (HU3MKe OOBEAMHEHBI B OOIIMHA CITHCOK
YUEHUYECKUX TPAKTUYECKUX paboT. BrimeneHue B yKa3aHHOM TiepedyHe JabopaTOpHBIX pabdor,
MPOBOJUMBIX JJISI KOHTPOJIS U OLIEHKH, OCYIIECTBISETCA Y4aCTHUKaMH 00pa30BaTeNIbHOTO Mpoliecca
UCXONIs M3 OCOOCHHOCTEW IUIAHUPOBaHMA U OCHalleHMs KabuHera ¢usuku. Ilpu sTOM
OGCCHGLII/IBEICTCH OBJIAJICHUC 06y‘-IaIOH_II/IMI/ICSI YMCHUSAMU TMPOBOJUTH KOCBCHHBIC HU3MCPCHUA,
HUCCIICOAOBaHUA 3aBHUCHUMOCTEH (1)I/I3I/I'-ICCKI/IX BCJIMYMH UM TIOCTAHOBKY OIIBITOB 110 IIPOBCPKE
MPCATOKCHHBIX TUIIOTES.

Bbomremioe BHNManne YACTACTCA PCUHICHUIO paC‘—IéTHI)IX U KAYCCTBCHHBIX 3a/1a4. HpI/I 3TOM IJIA
pacuéTHBIX 3a/a4 TMPHOPUTETOM SIBIISIFOTCS 3a/addl C SIBHO 3a/JlaHHOM (pU3MUecKod MOJelnblo,
MO3BOJIAIOIINE TPUMEHSATh U3YUYSHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjiena Kypca, Tak U UHTETpUpYs 3HAHUS U3 pa3HbIX pa3aenoB. J{is
KaueCTBEHHBIX 3a]a4 MPUOPUTETOM SBIISIFOTCS 3aJlaHUSl HAa OOBSICHEHHE MPOTEKaHUS (PU3MUECKHX
SBJICHUA M TIPOLIECCOB B OKpY’Karolled XHu3HH, TpeOyrommue BbiOopa (U3MYEecKoil Mojenu s
CUTYallU IPAKTUKO- OPUEHTUPOBAHHOT'O XapaKTepa.

B cootBetcTBuu ¢ TpeboBanusMu OI'OC COO k MaTepHaIbHO- TEXHUYECKOMY OOCCIICUCHHIO
y4ueOHOro mporuecca 0a30Bblii ypoBeHb Kypca (U3MKH Ha ypOBHE CpEeIHEro olmiero oOpa3zoBaHUs
JIOJI’KEH M3y4aThCs B YCIOBUSAX MPEIMETHOrO KabuHeTa (PM3UKHU WIN B YCIOBHUSIX HHTETPUPOBAHHOTO
KaOMHeTa TPEJAMETOB €CTECTBEHHO-HAYyYHOro IMKia. B kabuHere (U3UKM JOIDKHO OBITH
HEeo0Xxo1uMoe J1abopaTopHOe 00OPYOBaHUE I BBIIIOJHEHHUS yKa3aHHBIX B Iporpamme 1o (u3nke
YYEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000PYOBAHHUE.

JleMoHCTpanlmoHHOE ~ 000OpyaOoBaHHEe (HOPMHUpPYETCS B COOTBETCTBHM C  IPUHIUIIOM
MUHUMAJIBHON JIOCTaTOYHOCTH M 00€CIeYMBAET IOCTAHOBKY IEPEYUCICHHBIX B Iporpamme I0
¢u3MKe KIIOYEBBIX JEMOHCTpAalMi i HCCIeIOBaHUS M3Y4YaeMbIX SIBIEHHH W TPOIIECCOB,
SMIOUPUYECKUX U PyHAAMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MIPUMEHEHUH.

JlaboparopHoe 00opyAOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopMHUpyeTCs B BHIE
TEMaTUYECKNX KOMIUIEKTOB H oOecredymBaeTcs B pacdyére OJHOrO0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarudeckue KOMIUIEKTHI JIabOpaTOpHOro 00OpyNOBaHMS OJDKHBI — OBITH
MIOCTPOCHBI Ha KOMILJICKCHOM WCIOJIb30BAaHUM AHAJOTOBBIX W IU(PPOBBIX TPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBLHBIX CUCTEM B BUE ITU(DPOBBIX TabOpaTOpHUid.

OCHOBHBIMU TIESIMU U3Y4YeHUsST (PU3UKH B OOITIIEM 00pa30BaHUH SIBIISIIOTCS

e hopMHpOBaHHE MHTEpPECa U CTPEeMJICHHS OOYYaloUIMXCs K HAyYHOMY H3YYEHHIO MPUPOIBL,

pa3BUTHE UX UHTEIJIEKTYyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
epa3BUTHE TMPEACTAaBICHUH O HAyYHOM METOJIe TMO3HaHuiA U  (HopMHpOBaHHE
HCCIEA0BATEILCKOTO OTHOLIEHHUS K OKPYKAIOIIUM SIBJICHUSIM;

e GOpMHUpPOBaHME HAYYHOTO MHUPOBO33PEHHUSI KaK pe3ysibTaTa HU3yYeHHs OCHOB CTPOCHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DPU3HKH;

e opmMupoBaHue yMEHUN OOBICHATH SBJICHHUS C WCIOJIb30BaHUEM (DH3WYECKUX 3HAHUN W
Hay4YHBIX JOKa3aTeNbCTB;

e (hopMupoBaHKEe MpeACTaBIECHUI O Pou GUMKH JIJIS Pa3BUTHS APYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

JlocTikeHre S3TUX Lejeld o0ecreunBaeTcsl peHIeHHeM CIEAYIOIMX 3ajad B Ipoliecce
M3y4eHUs Kypca (PU3UKU Ha YPOBHE CpeHEro o0IIero oopa3oBaHus:



e IPHOOpPETEHUE CHUCTEMBbl 3HAHMM 00 OoOmMX QUINYECKMX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAs MEXaHHKY, MOJEKYJSPHYIO (HU3HMKY, 3JIEKTPOAMHAMHUKY, KBAHTOBYIO
(U3UKy U JIEMEHTHI aCTPOPHU3UKY;

¢ hopMHUpOBaHNE YMEHHH MPUMEHSATh TEOPETUYECKHE 3HAHUS JUIsl OOBSCHEHUS (HU3UUECKUX
SIBJIGHU B IPUPOJIE U JISl IPUHATHS IPAKTHUYECKUX PELIEHUI B IOBCETHEBHOM KU3HU;

® OCBOCHHE CIOCOOOB pEIIECHUs Pa3IMYHBIX 3aJa4 C SBHO 3aJjaHHON (PU3MUYECKON MOJEINbIo,

3a/1a4, MMOoApa3yMEBAIOIINX CaMOCTOSATENIbHOE CO3/1aHne (PHU3HUECKON MOJENH, aJeKBaTHOM
YCIIOBUSIM 3aJ1auu;

e IOHMMAaHUE (U3UUECKUX OCHOB M TMPHUHIMIIOB JEHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOITMYECKUX TPOLIECCOB, UX BIUSHUSA Ha OKPYIKAIOILYIO CPELY;

® OBJIQJICHUE METOAAMU CAMOCTOSATENBHOTO IUIAHUPOBAHUS W TPOBEACHUS (PU3MUECKUX
HKCHEPUMEHTOB, aHAIM3a U MHTEPIPETAlH WHPOpPMALUU, ONpEeAeNeHUS TOCTOBEPHOCTH
HOJTyYE€HHOTO pe3yJIbTaTa;

e CO3JlaHUE YCJIOBUW JUISi PA3BUTUS YMEHHH MPOEKTHO-UCCIEI0BATEIbCKOM, TBOPYECKOU
JESTEIIBHOCTH.

Ha wusyuenune ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS
orBoguTcs 136 vacoB: B 10 ximacce — 68 wacoB (2 yaca B Hezeno), B 11 kimacce — 68 gacoB (2 yaca B
HEJIETTIO).

[Ipenmaraemserii B nmporpamme 1o ¢Gu3uKe NepedeHb JTa0OpPaTOPHBIX M MPAKTHUYECKUX padoT
ABJIIETCS. PEKOMEHIOBaHHBIM, YUUTEIb JIeJIaeT BHIOOP MPOBEIEHUS 1a0OpaTOPHBIX pabOT U OMBITOB C
y4€TOM MHJIMBUIYAJIBHBIX OCOOCHHOCTEH 00yYarommxcsl.



COJEP)KAHUE OBYYEHUA 10

KJIACC

Pazgen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o npupozae. Hayunsle MeTOAbl IO3HAaHUA OKpyKarouero mupa. Pomib
HKCIIEPUMEHTA M TEOPUH B MPOIIECCE TO3HAHUS PUPO/IbL. DKCIIEPUMEHT B (pU3HKe.

MogenupoBanue (pu3MUeCKUX sIBICHUH W TporeccoB. HayuHble tumores3pl. Pusmueckue
3aKOHBI U T€OpUH. [ paHUIIbI NPUMEHUMOCTH PU3NYECKUX 3aKOHOB. [IpHHINIT COOTBETCTBUS.

Ponp um mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HayyHOW KapTUHBI MHpa, B
MPAKTUYECKOU eI TETLHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBbie u uudpoBble  U3MEPUTEIbHBIC npuOoOpbl,  KOMIBIOTEPHbBIE
JTATYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKeHUE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABMXKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienue, CKOpPOCTh (CpelnHssi CKOPOCTh, MTHOBEHHass CKOPOCTb) U YCKOpEHHE
MaTepUaIbHOW TOYKHM, MX IPOEKLUHUH HAa OCH CHUCTeMBbl KoopauHaT. ClOoXeHHe NepeMelleHui u
CJIO’)KEHHE CKOPOCTEN.

PaBHOMEpHOE U PABHOYCKOpEHHOE IMpsMOJMHEHHOe MBIKeHHe. [paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U NEPEMELICHHS] MATEPUAJIbHON TOUKU OT BPEMEHH.

CBoOoaHoe masieHne. Y CKOpeHue CBOOOTHOTO TIafCHUSI.

Kpuonuneiinoe neuxkenue. [[BuxeHre MaTepualbHOM TOYKH 110 OKPY>KHOCTH C ITOCTOSIHHOM
10 MOZYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAast cKOpocTbh. lleprosa u yactoTa oOparieHus.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

TexHuyeckue ycTpoicTBa M MPaKTUUYECKOE MPUMEHEHUE: CIHUJOMETp, IBUKEHUE CHaps/OB,
LIEIIHBIE U PEMEHHBIEC NIEPEIAYH.

Jlemoncmpayuu

Monenb cucteMbl OTCUETa, WILTIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTUK JBUKECHHUS.

[Ipeobpa3oBanue IBUKEHUN C UCIIOIB30BAHUEM IPOCTHIX MEXaHU3MOB. [laieHue Ten B

BO3/lyX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue nBuxkeHus Tena, OpOIIEHHOTO MOJ YIiOM K FOPU30HTY M TOPU3OHTAIBHO.



H3mepenne yckopeHus cBoOboaHOro najenus. Hampasienue ckopocTu

IIPH IBMOKEHUH IO OKPY>KHOCTHU. YyenuuecKkuii 5Kkcnepumenmn,

nabopamoptvle pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1I€JIbIO OMPEIEICHUSI MTHOBEHHOM CKOPOCTH.

UccnenoBanue COOTHOIIEHUS MEXAY IMYTAMH, MPONUICHHBIMH TEJIOM 3a MOCIEAOBATEIIbHBIC
paBHBIE MPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBMIKEHUHU C HaYaJIbHOM CKOPOCTHIO, pAaBHOM
HYJIIO.

N3ydenune ABUKEHUS IIapuKa B BI3KOM KUAKOCTU. MI3ydeHune IBUKEHUS

Tesa, OpOIIeHHOTO TOpU3oHTANBHO. Tema 2. /lunamuxa

[TpuHIMI OTHOCUTEIHOCTH lNanunes. [TepBrrit 3aKOH HprotoHa.
NHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cyneprio3unuu cuii. Bropoii 3akon HeroToHa i1 MatepuaibHOM
Touku. Tpernii 3akoH HproTOHA 117151 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoTo TsaroteHus. Cuna tspkectr. [lepBast kocMudeckast CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec rena.

Tpenune. Bunpl Tpenus (mokosi, ckonbkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TpeHMsI CKOJbXKEeHHsI M cujia TpeHus mnokos. Kosdduument tpenusa. Cuna conpoTHBICHUS TNPU
JIBUJKEHUHU Te€JIa B KUAKOCTH WU rase.

[MocTynaTenbHOE ¥ BpalaTeabHOE JBHKCHIE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpalleHus. Ilnedo cuibl. YciioBus paBHOBECUSI TBEPIOTO
Tena.

TexHudeckue yCTpPOWCTBA H TPAKTUYCCKOE MPUMEHEHWE: TMOIIIMITHUKHA, JIBIDKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHnEe MHEPLUH.

CpaBHEHME Macc B3aUMOICHCTBYIOMIMX Tes. BTopoii

3akoH HproTOHA.

Hsmepenue cui.

Crnoxxenue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeOopMaIiui.

HesecomocTs. Bec Tena npu yckopeHHOM noibéMe U najgeHnu. CpaBHEHUE

CHWJI TPEHUS MOKOsI, KAYEHHS M CKOJIb)KECHHUS.

VYcnoBus paBHOBecus TBEPAOTo Tena. Bunbl paBHOBecus. Yuenuueckuti

aKcnepumenm, nabopamopusie pabomul VI3yuenue nBrxeHus: Opycka 1mo

HAaKJIOHHOM TUIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CHJI YIPYTrOCTH, BO3HHUKAIOIIUX B TIPY)KUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBHii paBHOBECHS TBEPIOTO TEJa, HMEIOLIETO OCh BPAILICHHS.

Tema 3. 3akonsl coxpanenus 6 mexanuke

Nmnynbe maTtepuanbHOM TOYKM (Tesla), CUCTEMBI MAaT€pUAIbHBIX TO4YeK. MMIynbc CHibl U
M3MEHEHUE UMITYJIbCca Tela. 3aKOH COXPAaHEHUsl UMITyJIbca. PeakTUBHOE IBUKEHHE.

Pa6ora cunbl. MOIIHOCTE CHIIBI.

Kunernueckass »Heprusi marepuainbHoi TOukd. Teopema 00 HM3MEHEHUM KHHETUYECKOMH
SHEPIHUH.

[orennmansHast sHeprus. [loTeHnuanbHast SHEPrust ynpyro IeOpMHPOBAHHOM IPYKHHBI.
[ToreHnmanbHas SHEPTUA Tella BOJIU3U TOBEPXHOCTH 3EMIIH.

[loTenunanpHple U HENOTEHUMANbHBIE CHUJIBL. CBSA3b pabOThl HEMOTEHIHUAIBHBIX CHUJ C
M3MEHEHHUEM MEXaHUYECKOM HEPIruu CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHHUUECKON YHEPIHH.

VYupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBA M IPAKTHUUECKOE IIPUMEHEHUE: BOAOMET, KOIEP, IPYKUHHBII
IIUCTOJIET, IBUKEHHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexo MOTEHIIMAIIBHONW SHEPTUH B KWHETUYECKYIO i OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yueHne abCcoNOTHO HEYNIPYTOro yapa ¢ MOMOIIbIO IBYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.

HCCJ’ICI{OB&HI/IC CBA3HU pa6OTBI CHJIBI C U3MEHCHHUEM MEXaHUYEeCKOM OHCPI'MH TCJIa HA ITPHUMEPC
pacTsKECHUS PE3UHOBOT'O KI'yTa.

Pasznen 3. MoaekyasipHasi Gu3uKa 1 TEPMOAMHAMHUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopul
OCHOBHBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOH TEOpHM M UX OINBITHOE OOOCHOBaHUE.
bpoyHnoBckoe nBuxenue. uddysus. Xapakrep IBHKEHUS M B3aUMOACHCTBUS YacCTHIl BEIIECTBA.
Mogenu cTpoeHus ra3oB, )KUIKOCTEH M TBEPABIX TNl U OOBSICHEHHE CBOICTB BELIECTBA HA OCHOBE
3THX Mojenei. Macca u pazmepsl Mosiekyil. KonnuectBo Bemectsa. [loctostHaass ABoraapo.
Tennosoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.



Mopenp wuneanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO- KHHETUYECKOW TEOpUHU
U7eanbHOro ra3a. AOCOMOTHAs TeMIepaTypa Kak Mepa cpeHel KUHeTUYeCKOW YHEPTHH TEIIOBOTO
nBwxeHus yactuil ra3a. [llkana temnepatyp KenbBuna. ['a30Bble 3akoHbl. YpaBHEeHUEe MeHneneeBa—
Knaneiipona. 3akon [lansTona. M3ompoliecchl B UACaIbHOM Ta3e C MOCTOSIHHBIM KOJHWYECTBOM
BemiecTBa. ['paduueckoe npencTaBieHHe H30MPOIIECCOB: U30TepMa, U30X0pa, H300apa.

TexHu4yeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl,  JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BEIIECTBA, ¢dororpaduun
MOJIEKYJI OPTaHMYECKUX COEUHEHUN.

OnpiTel 0 A Py3un KuaKocTeN U ra3oB. Monenb

OpOYHOBCKOTO JIBH)KEHHS.

Mogens onbita LlTepHna.

OTBITHI, JIOKa3bIBaOIINE CyILIECTBOBaHUE MEXMOJIEKYJISIPHOTO
B3aUMOJICUCTBUSL.
Mogenb, WUTFOCTPUPYIOIAsk IPUPOTY NaBJICHUS Ta3a Ha CTEHKHU cocyaa. OMbITHI,
WJUTFOCTPHUPYIOIINE ypaBHEHUE COCTOSIHUS HJIeaIbHOTO rasa,
H30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

Omnpenenenre Macchl BO3/lyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEpEeHMi 00bEMa
KOMHATBHI, JABJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXY ITapaMeTpamMu COCTOSIHUSI Pa3pesKEHHOIO
rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHamuueckass cuctemMa. BHYTpEHHsISI SHEpPrusi TEPMOJUHAMUYECKON
cUCTeMBbl M cmocoObl e€ u3MeHeHus. KonnyecTBo TemnoTel W pabora. BHyTpeHHsAs sHeprus
OJHOATOMHOIO MJEAIBHOIO Tas3a. Buasl Temuonepenadu: TEIIONPOBOAHOCTh, KOHBEKIIMS,
U3IydeHue. Y IenbHas TEIUIOEMKOCTD BelllecTBa. KoIMUeCTBO TEIUIOTHI IIPH TEILIoNEpeiade.

[Tonstre 00 aguabarHom mporecce. IlepBriit 3aK0H TepMoaAUHAMUKH. [I[puMeHEHHE TIEPBOTO
3aKOHa TEPMOAMHAMUKHM K n3omporeccaM. ['padudeckas uHTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTs mpoiieccoB B mpupojie. TemnnoBble MallriHBbI.

[IpyHIMIIBI AEHCTBHS TEIUIOBBIX MAIVH.
[IpeoOpa3oBaHus 3HEpPrUu B TEIJIOBBIX MamuHax. Kodp@uimeHt mone3sHoro NeHCTBUS TEIIOBOMN
mammebl. [{ukn KapHo u ero xodQ@uIMEeHT MOIE3HOTO NCHCTBHSA. DKOJOTHYECKHE MPOOIEMBI
TEIJIO3HEPTEeTUKH.



TexHnuyeckue yCTpoiicTBa U TPaKTUYECKOE IIPUMEHEHUE:! JIBUTATEINb
BHYTPEHHET 0 CrOpaHus, ObITOBOW XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

W3meHeHne BHyTpEeHHEH SHEpPruu Tella MPH COBEPLICHUH pabOTHI: BBUIET MPOOKH U3 OyTHUTKU
MoJ JCWCTBMEM C)KaTOro BO3JyXa, HarpeBaHue H(upa B JATYHHOH TpyOKe WyTEM TpEHHUS
(BuaEOIEMOHCTpAITHS ).

N3meneHne BHyTpeHHEN 3HEPTUU (TEMIEpaTyphl) TeJa MPH TEIIonepeaye.

OnpIT 110 aquabaTHOMY pacIIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsi BHyTPEHHETO CTOPaHusl, PEaKTUBHOI'O IBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenue yenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanus eewjecmea. Pazogvie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOCOIIOTHAsS U OTHOCHTENIbHas
BJIQKHOCTh BO3Ayxa. HacelmeHHbI map. YaenpHas TeIuioTa mnapooOpa3oBaHus. 3aBHCHMOCTb
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.

Teépmoe Teno. Kpucrammyeckue u amopdHbie Tena. AHHU30TPONUS CBOWCTB KPHCTAJUIOB.
Kunkue kpucramnsl. CoBpeMeHHble MaTepuaibl. [lnaBnenue u kpucrannusanus. Y aelnbHas TeraoTa
riasieHus. Cyonumanusi.

VYpaBHeHHe TeI0BOro OanxaHca.

TexHuueckue yCTpOICTBA U NPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJOTUU MOJIYYSHHUSI COBPEMEHHBIX MaTepUalioB, B TOM YKCIIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX apOB.

Kunenue npu noHmxeHHoM aaBiieHHH. CIIoCOOBI

M3MEPEHHUSI BIIAKHOCTH.

HaOntonenue narpeBaHus U IUIaBjiIeHUsS] KPUCTANIMYECKOTO BellecTBa. JleMoHcTpaius

KpPHCTAJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomuol

H3mepeHre OTHOCUTEIHHOM BIIAYKHOCTH BO3/TyXa.

Pa3znea 4. diiekTpoguHaAMUKA
Tema 1. Inexkmpocmamuxa
DIeKTpu3anus Teil. DIeKTpUIeCcKuil 3apsaa. JIBa Buaa 3JeKTpudyecKkux 3apsaoB. [IpoBogHuKwH,
JTURIIEKTPUKY U TIOTYTIPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3apsiia.

BzaumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHblid 3J€KTPUUECKUAN 3apsi. DICKTPUUECKOE
nonie. Hanmpsik€HHOCTD AekTpuyeckoro mous. [IpuHnun



CYNEPHO3ULNH IIEKTPUUECKUX MOJIeH. JINHNN HAaNpsyKEHHOCTHU DJIEKTPUYECKOTO OIS,

PaGora cun anextpocratudeckoro nosst. [lorenuuan. Pasnocts norenuuanos. [IpoBognuku u
JUDJIEKTPUKHU B MJIEKTPOCTATUYECKOM Ioe. IudeKkTprudeckas IpOHUIIAEMOCTb.

OnexTpoéMkocTs. KoHzneHcaTop. DIEKTpOEMKOCTh INIOCKOTO KOHIEHCATOpA.

DHeprus 3apsKEHHOT0 KOHEHCATopa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKOI, 3JIEKTPOMETD,
JIEKTPOCTATUYECKAsl 3allMTa, 3a3€MJIEHHE 3JIEKTPONpHOOpOB, KOHJIEHCATOp, KOIMPOBAJIbHBIN
amrapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

Y CTpoCTBO U IPUHLUIL JEHCTBUS DIIEKTPOMETPA.

B3anMopnencTere HadIeKTPU30BAHHBIX TEIL.

DneKTpUUEcKOoe MoJie 3apsyKeHHBIX Tell. [IpoBoaHNKH

B QJIEKTPOCTATUYECKOM I10JI€. DIEKTPOCTaTUYECKas

3aluTa.
I[I/IBJ'ICKTPI/IKI/I B JJICKTPOCTATUYCCKOM II0JIC.
3aBUCHUMOCTh SHCKTpOéMKOCTI/I IIJIOCKOI'O KOHJACHCATOpa oT iomaaun

IJIACTHH, PACCTOSHUSA MEKy HUMH U TUAJIEKTPUYECKON TPOHUILIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, 1abopamopmuie pabomul

H3mepenue a1eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtil Inekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKUMA TOK. YCIOBHS  CYLIECTBOBaHUS BIIEKTPAYECKOTO TOKA.
Ucrounnku Toka. Cuna Toka. [TocTOSHHBIN TOK.

Hanpspkenue. 3akon Oma a1 ygacTka Heru.

DIeKTpUYECKOe COTIPOTHUBIICHUE. VaeabHoe COTIPOTHUBIICHUE BEILIECTBA.
[TocnenoBarensHOE, MapaIeIbHOE, CMEIIAHHOE COSTUHEHNE ITPOBOTHUKOB.
PaGora 3JIEKTPUYECKOTO TOKA. 3axkoH Jxoyns—JIenna. MountHocTs

AIIEKTPUYECKOTO TOKA.
DneKTpOoABMKYLIasl CUJIa U BHYTPEHHEE CONIPOTUBIIEHUE UCTOYHMKA TOKA. 3akoH Oma 1is
MOJTHOM (3aMKHYTOH) 3JIeKTpHuecKoii 1enu. KopoTkoe 3amMbIkaHue.
OneKTpoHHas IIPOBOJIUMOCTD TBEPABIX METaJUIOB. 3aBHCHMOCTb
COINPOTHBIIEHUS METAJIIOB OT TeMIieparypbl. CBEpXIpOBOIUMOCTb.

DJIEKTpUYECKUI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoaHUKH. CobcTBeHHas 51 NpUMeCHas MPOBOAUMOCTD
noyyrpoBoiHUKOB. CBoMcTBa p—n-niepexoza. [1omynpoBoHUKOBBIE TPUOOPHI.
DIIEKTPUUYECKUI TOK B  pacTBOpax A pacruiaBax 3IIEKTPOJIUTOB.

3JICKTpOJII/ITI/I‘-I€CKa$I Jucconuanus. 3JICKTpOJII/I3.



DJIeKTpUYeCKUi TOK B ra3zax. CamMOCTOSITEIbHBIA W HECAMOCTOSTENBHBIN pa3psa. MosHus.
[Lrazma.

TexHuueckue yCcTpoMcTBa U MPAKTUYECKOE NMPUMEHEHHE: aMIIEpMETP, BOJBTMETpP, PEOCTar,
HMCTOYHHMKHU TOKA, JIEKTPOHATrpEBATEIbHBIE MMPUOOPHI, ITEKTPOOCBETUTEIBHBIE PUOOPHI, TEPMOMETP
COTNIPOTHUBIICHUS, BaKYYMHBIN NTHOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI, MOTYNPOBOTHUKOBBIN O,
rajbBaHHKA.

Jlemoncmpayuu

N3Mepenne cuiibl TOKa M HAIPSKECHMUS.

3aBUCUMOCTb CONMPOTUBIICHUS [WIMHIAPUYECKUX MTPOBOJHUKOB OT JIJIMHBI, TUIOMIAINA
MOTNIEPEYHOI0 CEUCHUS U MaTepuaa.

CmenmaHHOe COeTMHEHUE TPOBOJHUKOB.

[Ipsmoe  u3MepeHue JNEKTPOJBHKYIIEN cunsl.  Kopotkoe 3aMBbIKaHHE
rajbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCUMOCTD COIPOTUBIICHUS METAIIJIOB OT TeMIiepatypsl. [IpoBoaumocTs

3JIEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOJUMOCTh BO3yXa.

OIHOCTOPOHHSIA MPOBOJIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yueHne cMemaHHOTO COSAMHEHUS PE3UCTOPOB.

N3mepenue >5eKTpoABMKYIIEeH CUITbI UICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Habnronenue anekrponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISCTCS C yYETOM
CoJIepKaTeNbHBIX MEKITPEIMETHBIX CBS3EH ¢ KypcaMH MaTeMaTuKH, OMOJIOTUHU, XUMUH, Teorpaduu U
TEXHOJIOTHH.

Mesicnpeomemuule noHsamusi, CBSI3aHHbBIE ¢ U3YYCHHEM METO/I0B HAyYHOTO TIO3HAHUS: SIBIICHUE,
HAy4yHBId (hakT, TUMOTe3a, (pU3MUeckas BETUYHMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCIICPUMEHT,
MOJCIIUPOBAHNE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHUH, JTUHEWHAs pyHKIM, mapadoia, runepoosna, ux
rpaguKkd M CBOWCTBA, TPUTOHOMETpHUUYECKHE (YHKIIMH: CHUHYC, KOCHHYC, TAHTEHC, KOTaHTEHC,
OCHOBHOE€ TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIMU HA OCU KOOPJUHAT, CIOKEHUE
BEKTOPOB.

buonocus: mexaHudeckoe ABIKEHHE B KHBOW mpupone, Auddys3us, ocMoC, TEmI000MeH
JKUBBIX OPraHU3MOB (BUIBI TEIUIONEPENadyH, TEIJIOBOE PABHOBECHE), JJCKTPUUECKUE SBICHUS B
JKUBOM MIPUPOJE.

Xumusi: MTUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BEIIECTBA,
MOJISIpHAs Macca, TETUIOBbIE CBOMCTBA TBEPIBIX TEJ, JKUIAKOCTEN U



ra3oB, PJIEKTPUYECKUE CBOMCTBA METAJIIOB, JIEKTPOJIUTHUECKAs TUCCOLIMAIINS, TaTbBaHUKA.

TI'eoepaghus: B1aXXHOCTH BO3IyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IABMW)KEHHUH C MCIIOJIB30BAHMEM MEXaHU3MOB, Y4€T TpEHHUS B
TEXHHKE, TOIMIMITHUKY, UCTIONIb30BaHUE 3aKOHA COXPAHEHHUsSI UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET
U Jpyrue), ABUTaTelb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOM XOJOIWIbHUK,
KOHAMIIMOHED, TEXHOJIOTUHU MOJYYeHHUS COBPEMEHHBIX MaTEepPHUaJiOB, B TOM YHCIIEe HAHOMATEpUasoB, U
HaHOTEXHOJIOTHH, JIEKTPOCTaTUYeCKasl 3aIlllTa, 3a3eMJIEHUE HJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, 3JEKTPOHArpeBaTeNbHbIe IPUOOPHI, TEKTPOOCBETUTENIbHBIE IPUOOPHI, raIbBAHUKA.

11 KIIACC

Pasnen 4. DuekrpoauHaMuka

Tema 3. Maznummnoe none. I1eKmpomMazZHUMHAA UHOYKYUSA

[TocTosiHHbIe MarHuThl. B3anmonelicTBre MOCTOSHHBIX MarHuToB. MarHuTHoe nojie. Bekrop
MarHuTHOM UHIyKuMU. [TpuHIMN cyneprno3nuuu MarHUTHBIX NoJjed. JINHUM MarHUTHOM MHIYKIUU.
Kapruna nuHuit MAarHUTHOM MHAYKIIMH TOJIsI IOCTOSIHHBIX MarHUTOB.

MarnuTHOEe TmOJNI€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN HMHAYKIMM MAarHUTHOTO IOJIS
JUTMHHOTO MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYHIIKA ¢ TOKOM. OmbIT
Opcrena. BzaumoaencTere NpoOBOJAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HalIpaBJICHUE.

Cuna JlopeHua, e€ MOJlyJib U HallpaBlieHUE. J[BUKEHHE 3apsSyKEHHOM YaCTHUIbl B OJHOPOIHOM
MarHuTHOM noJje. Padora cuisl Jlopenna.

SIBneHue  ANEKTPOMArHUTHOM  MHAYKUMU. IloTOK Bekropa MarHUTHOW  HMHIYKLHH.
DNEeKTPOABMKYILAS CUJIa UHAYKIUHU. 3aKOH 3JIeKTpoMarHuTHOM uuaykuuu dapanest.

BuxpeBoe asnekTpuueckoe Iosie. ODJIEKTPOABMKYILAS CUJAa HMHAYKIUU B TMPOBOJAHHKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJI€.

IIpasuiio Jlenua.

NunykTuBHOCTD. SIBIEHUE CAMOMHAYKIIUU. DJIEKTPOABIKYIIAS CHUJIa CAMOMHTYKIIHH.

DOHeprusi MarHUTHOrO TMOJSL  KaTyIIKM C  TOKOM.

DIIEeKTPOMarHuTHOE ToJIe.

TexHudeckue yCTpOWCTBA H  MPAKTHUYECKOE TMPUMEHEHHE: TIOCTOSIHHbIE  MAarHUTHI,
AIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIH dJIEMEHTAPHBIX YaCTHI], HHAYKIIMOHHAS TICYb.



Jlemoncmpayuu

OmnbIT OpcTena.

OTKIJIOHEHHUE HIEKTPOHHOTO MMy4YKa MarHUTHBIM 110JIeM. JInHuH

WHyKIIUA MAarHATHOTO TIOJISI.

BzaumopeiicTBre AByX MPOBOJAHUKOB ¢ TOKOM. Crita

Awmrepa.

[evictBue cuiel JIopeHIIa Ha HOHBI 2IIEKTPOJIUTA. SBICHUE

AJIEKTPOMArHUTHOW WHTYKIIUH.

IIpaBuiio Jlenna.

3aBUCHMOCTD DJICKTPOIBMIKYIIECH CHUIIBI MHAYKIIMH OT CKOPOCTH W3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3y4yeHre MarHUTHOTO TOJISl KATYIIKH C TOKOM.

HccnenoBanue ASCTBUS MMOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM. MccrenoBanue siBieHus

3JICKTPOMArHUTHON WHIYKITHH.

Pa3pen 5. Kojie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMmMHble KONEOAHUA

KonebarenbHas cucrema. CBoOoxHBIE MexaHMYeckue KosebaHus. ['apmonuueckue
kosnebanus. Ilepuon, wacrora, ammuutyga U ¢aza  kosneGaHuid. [IpyXUHHBIM MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE rapMOHUYECKHUX Kojebanuil. [IpeBpalenue sHepruu npu
rapMOHUYECKUX KOJeOaHHSIX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KojieOaHMs B  HACAITBHOM
K0JIeOaTebHOM KOHTYpe. AHAJIOTHS MEKIY MEXaHUYECKUMU U JIEKTPOMArHUTHBIMH KOJICOaHUSMH.
®opmyna TomcoHa. 3aKOH COXpaHEHMs SHEPIUU B UI€AIbHOM Kojie0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaromux KojeOaHUSIX. BBIHY)XIEHHble MEXaHUYECKHE KoJeOaHuUs.
Pe3onanc. BeiHyXI€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHMsL.

[lepemennbiit Tok. CHHyCOHWJANbHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIUIMTYHOE ¥ IEHUCTBYIOLIECE 3HAYCHUE CHIIBI TOKA U HAIPSKEHUS.

Tpancopmarop. IIpomsBoacTBo, nepepaya U NOTpeOIEHHE HIIEKTPUUYECKONH HHEPIUU.
OKOJIOTMYECKHE PpUCKA IIpU  IPOU3BOACTBE  dJIeKTpodHepruu. KynbTypa ucnonap3oBaHus
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HMU.

TexHn4yeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: IEKTPUUECKUI 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJIEOATENHHOM CUCTEMBI (TPY>KUHHBIN WA
MaTEeMaTHYECKUN MasTHUK).



Hab6monenue 3aryxaronux kosiebanuii. MccnenoBanue CBOMCTB

BBIHY/ICHHBIX KojeOanuii. Habnronenue pezoHanca.

CB0OOOIHBIE TEKTPOMArHUTHBIE KOJIEOaHNS.

OcmwinorpaMMbsl — (3aBUCUMOCTH  CHUJIBI  TOKa W HAOpsDKEHUS OT  BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHHI.

Pe3onanc npu mnociie1oBaTEIbHOM COEOUHEHUN PE3UCTOPA, KATYHNIKM WHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mogenb TUHUN SIEKTPOIIePEIauH.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHOJA MalbIX KOJIeOAaHUW Tpy3a HA HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanue nmepeMeHHOTO TOKA B IETIH U3 TOCIEA0BATEIFHO COSAMHEHHBIX KOHICHCATOPA,
KAaTyLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE B0JIHbL

Mexanudeckue BOJHBI, yclIoBUsS pactpoctpaHeHus. [lepuon. CKoOpocTh pacnpocTpaHEeHUs U
JniuHa BOJHBL [lomepeunsie U npononbHbIe BOJHBL. WHTEepdepeHius u qudpakins MEXaHUISCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJHBL. YCJIOBHS M3JIyUYEHHUs DJICKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anektpomaruutHoi BosiHe. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH:
OTpaKEHUe, peJIOMJICHHE, MoJIsIpU3aIusi, TP PAKITHS, uHTepdepeHIus. CxopocTb
AJIEKTPOMATrHUTHBIX BOJIH.

[Ixana >neKTpOMarHUTHBIX BOJIH. [I[ppuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[lpuHnuner  paavocBsizu W TeleBUACHHs.  Pamuonokarms.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIoUIe cpebl.

TexHuueckue yCTpoMCTBA M MPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yAbTPAa3BYKOBAsl JMArHOCTUKAa B TEXHUKE M MEIUIUHE, pajap, paJuonNpUEMHHUK, TEJIEBHU30D,
antenHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPaHEHUE TIOTIEPEYHBIX U IPOAOILHBIX BoJH. Konebmromeecs Teno kak

MCTOYHHUK 3BYKa.

HabGmronenne oTpaykeHus U MpeIOMIIEHUs MEXaHW4YeCKUX BOJTH. Habmonenne

uHTephepeHH U TUPPAKIUN MEXaHUUYECKUX BOJIH. 3BYKOBOI pe30HaHC.

Habumroienue cBsi3u TpOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYAON M YaCTOTOM KoJeOaHUIA.



HccnenoBaHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPa)K€HUE, MIPEIOMIIEHUE, MOJSpU3aLINS,
nudpakiys, THTEpPEPEeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsAMoIuMHENHOE pacHpOCTpaHEHUE CBETAa B OJHOPOJIHOM Cpele.
JIyu cBera. ToueuyHbIN HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpaxkeHus cBeta. [locTpoenne n3o0paxeHu B MIIOCKOM 3€pKalie.

[Ipenominenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBINA MOKAa3aTeNb MPETOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpeenbHbIN yroi MOJTHOTO BHYTPEHHETO OTPAKEHUSI.

Hucnepcus cBera. CriokHbIN cocTaB Oemnoro ceta. LIBer.

Cobuparonye U paccenBaroniue JuH3bl. ToHKas JuH3a. DOKyCHOE pacCTOSIHUE U ONTHYECKas
cujga TOHKOW JuH3BL [locTpoeHne wW300pakeHWI B COOMpAIOMIMX M PACCEUBAIONIUX JIMH3AX.
®opMyia TOHKOW JIUH3bI. Y BEIMYECHHE, 1aBAEMOE JTUH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTHKHU.

Bonnosas ontuka. Mntepdepenuus cBeta. KorepeHTHbIe UCTOUHUKU. Y CIOBUS HAOMIOICHUS
MaKCUMyMOB U MHUHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHUHE OT JBYX CHH(]A3ZHBIX KOTCPEHTHBIX
HMCTOYHHUKOB.

Hudpaxius csera. AudpakinuonHas pemérka. Y cioBre HaOMIOJCHNUS TJIaBHBIX MaKCUMYyMOB
MIPH MMaJICHUH MOHOXPOMATHYECKOTO CBEeTa Ha JU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHudeckue yCTpONCTBA W TMPAKTUYECKOE TMPUMEHEHHE: OYKH, Jyma, (oroanmapar,
MIPOCKITMOHHBIA amnmapar, MUKPOCKOT, TEJIECKON, BOJIOKOHHAsI ONTHKA, MU(PAKIMOHHAS pPEmIETKa,
MOJISIPOU.

Jlemoncmpayuu

[IpsimonuneitHoe pacrpocTpaHeHue, OTpaXX€HUE U MPEJIOMIICHUE CBETa.
OnTuueckue MpruoOOpHI.

[TonHoe BHyTpeHHee oTpaxkeHue. Monens cBetoBoza. MccinenoBanue

CBOWCTB M300paXCHUH B JIMH3AX.

Mopenu MUKpOCKOIIa, TEIECKOIA.

Habmonenue naTepdepeHnnn crera.

Habmonenue qudpakuun certa.

Hab6monenue nucnepcun ceera. [lomyuenue cnektpa

C IOMOILBIO MPU3MBI.

[Tomyuenue cniekTpa ¢ moMoIibio audpakuroHHon pemérku. Habmonenue nonspuzanuu

CBeTa.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul



H3MepeHHe IMOKa3aTeJIAd NPECJIOMIICHUSA CTCKIIA. HCCJ’I@I{OB&HI/IC CBOMCTB
H306pa)I(CHHﬁ B JIMH3aXx. Ha6J’IIO,I[CHI/IC AUCTICPCUU CBECTA.

Pasnen 6. OcHOBBI cCienMAJILHOM TEOPHH OTHOCHTEJILHOCTH

rpaHI/II_UJI MPUMCHUMOCTU KJIaCCUYECKOH MEXaHHUKHU. HOCTy.TIaTBI cHenuaiabHON
OTHOCHUTCIIbHOCTH! HWHBApPUAHTHOCTDb MOAYJIA

OTHOCHUTEJIHLHOCTH DUHIIITENHA.

TEOpUn
CKOpPOCTM CB€Ta B BaKyyMme, MPUHLUI

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIEHUE BPEMEHU U COKPALLEHUE JJTUHBI.
OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PENATUBUCTCKOM YaCTHUIIbl. DHEPTHUS MTOKOSL.

Pa3znen 7. KBanToBas pusuka

Tema 1. Dnemenmeol K6arnmoeoii onmuKu

®oronsl. Popmyna [lnanka cBA3M 3HEpruM (OTOHA C €ro 4acTOTOW. DHEPIrusi U HMITYJIbC
dboToHa.

OtkpeiTie U uccnenosanne Gorodrpdexra. OnbiTel A. I'. Croneroa. 3akoHbsl poTodddekTa.
VYpaBuenue DiiHmreitHa i poro3ddexra. «KpacHas rpanunay Gotorddexra.

HaBnenne cBera. Omneitel [I. H. JleGenera.

XHUMHUUYECKOE IEHCTBUE CBETA.

TexHnnueckue yCTpOMCTBa H MPAKTUYECKOE MPUMEHEHUE: (dhoTOdIEMEHT,
dboTomaTyukK, coHeuHas Oarapesi, CBETOAHO/I.

Jlemoncmpayuu

@010 PeKT Ha YCTAaHOBKE C IIMHKOBOM ITLIACTUHOM.

HccnenoBanue 3akoHOB BHelIHEro ¢poro3ddexra.
Ceeronuon.

Conneunas Oarapes.
Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -vactuil. IlmanerapHas
mognenb atoma. [loctymatsl bopa. Wsnyuenue u morjomieHue (OTOHOB NPH IMEPEXoJe aroma ¢
OJIHOTO YPOBHSI 3HEpruu Ha aApyroil. Bunel ciekrpoB. CEKTp ypOBHEN SHEPIUHM aTOMa BOJIOPO/A.

BousiHoBBI€ cBOMcTBa yacTuil. Bonubl ae bpoiins. KopryckyisspHO-BOTHOBOW Tyaliv3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Iy4YEHHE.

TexHnyeckue ycCTpoOHCTBA M INPAKTUYECKOE

MPUMEHEHUE:  CIEKTPAJIbHBIA  aHaIU3
(cTieKTpOCKoOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopna. Onpenenenue

JUTMHBI BOJTHBI JIa3epa.

Habmronenne nuHeHvaThIX CIIEKTPOB M3ayueHus. Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol
HabGmronenue muHeHYaToro CrexkTpa.

Tema 3. Amomnoe a0po

DKCHEpUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpoeHUs sjupa. OTKpHITHE PaJIlOaAKTUBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHUro cocTtaBa pajauoakTUBHOTO u3inydeHus. CBoiictBa anbda-,
Oera-, raMMa-u3Ty4YeHUs. BiusHue painoakTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpbITHE TIPOTOHA M HeWTpoHa. HykionHas monxens siapa IeiizenOepra— MBanenko. 3apsy
anpa. MaccoBoe uncio aapa. 3oTomnsl.

Anbda-pacnaa. DIEKTPOHHBIM M TMO3UTPOHHBIA Oera-pacnaa. ['amma- u3imyueHue. 3aKoH
paZivoaKTUBHOTIO pacraja.

DHeprusi CBsS3M HYKJIOHOB B sijpe. SnepHsie cuibl. Jlepekt macchl sapa. SnepHbie
peakuuu. JleneHue u cuHTe3 SAEp.

SAnepusiii peakrop. TepmosiaepHblii cunTe3. [IpobieMbl 1 EpCNeKTUBBI IIEPHON IHEPTETHKHU.
DKOJIOTUUECKHUE aCHEKThI SIACPHOM YHEPTrEeTUKH.

:‘)HeMeHTapHBIe HYaCTHUIIBI. OTKpBITI/Ie MMO3HUTPOHA.

MeTto/1b1 HaOIIOIEHUS U PETUCTPALIMH 3JIEMEHTApHBIX YacTull. OyHIaMeHTaIbHbIe

B3aUMOICUCTBUA. ENMHCTBO pu3nueckol KapTUHBI MUpa. TeXHUYECKUe yCTpOICTBA U
NpaKTHYECKOe MPUMEHEHHUE: JO3UMETp, KaMepa

Bunscona, siaepHslif peakTop, aToMHas 6oM0a.
Jlemoncmpayuu
Cu€TYrK HOHUBUPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamophvle pabomoi
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKHU

Dranbl pa3BUTHs acTpoHOMUH. [IpUKITaiHOE 1 MUPOBO33PEHYECKOE 3HAUYECHUE ACTPOHOMHUH.
Bun 38é31H0T0 HeOa. Co3Be3nusl, IpKUe 3BE3/bI, JIAHETHI, UX BUIUMOE ABUKCHUE.
CoHeyHas cucTtema.

Comnne. ComHeuyHast akTUBHOCTb. McTtounuk sHeprum CosHIa U 3BE311. 3BE3/bI, ©X OCHOBHBIC
XapaKTEepUCTUKU. Jluarpamma «CHEKTpaJIbHBIA KJIacC — CBETUMOCTB.
IIOCIIEIOBATCIbHOCTH.  3aBUCHUMOCTh  «Macca —  CBETHMOCTBHY
MOCJIeI0BAaTEIbHOCTH. BHyTpeHHEee cTpoeHue

3BE3nbl TIaBHOU
s 3BE3] rJIaBHOM



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU M 3BoiMtouMd ConHua M 3BE3M. DTarbl
YKU3HU 3BE3].

Mneunsiii [1yts — Hama [Manaktuka. [lonoxenue u nmwxkenue Connna B [amaktuke. Tumsl
rajiakTuk. PaguoranakTuky u kBa3zapsl. YEpHBIE ABIPHI B sJIpax TaJaKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa60ma. Paz0oeranue rajmakTuk.

Teopus bosbmoro B3pseiBa. PemkToBoe n3inydeHue.

MacmrabHas CTPYKTypa Bcenennoi. MeraranakTuka.

Hepewménneie mpo6ieMbl aCTpOHOMUM.

Yuenuueckue nabnooenus

Habmonenus HeBOOPYXEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHJIOKEHUN IS
ONpesieNieHus] TOJIOKEHHUsI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3AMS
CeBepHOro noxymapus 1 ipkue 3BE3/bI.

Hab6monenus B reneckon Jlynsl, uraner, Maeunoro [lyru.

O06o0maromniee noBTOpeHUE

Ponb ¢u3uku U acTpPOHOMUHU B SKOHOMHUYECKOM, TEXHOJIOTHUECKOM, COIMANBbHOM U ATHYECKON
chepax AEITeTbHOCTH YENOBEKa, POJIb U MECTO (PM3UKH M aCTPOHOMHH B COBPEMEHHOUW HaydHOU
KapTUHE MUPA, POJIb (PU3HUECKON TeOpUH B (POPMUPOBAHUH TPEACTABICHUHN O (PU3NIECKOI KapTHHE
MHUpa, MeCTO (U3UYECKON KApTHHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPECTaBICHUN O TPUPOJIE.

MexnpeaMeTHbie CBSI3H

Wzyuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kkiacce ocymiecTBIseTcss € Y4ETOM
COJIepIKaTeTbHBIX MEKITPEIMETHBIX CBS3EH ¢ KypcaMy MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpaduu U
TEXHOJIOTHH.

Meoicnpeomemnule nonamusi, CBI3aHHbIE C U3YYEHHEM METOJI0B HAyYHOTO ITO3HAHUS: SIBJICHUE,
Hay4YHBIA (hakT, TuUmoTe3a, ¢Gu3nUecKkas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE, IKCIIEPUMEHT,
MOJEIINPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUU, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOECKIUU
HA OCH KOOpJMHAT, CJIOXKEHHE BEKTOPOB, MPOM3BOAHBIC JIIEMEHTAPHBIX (YHKUWN, TpPU3HAKU
000U TPEYTOJIbHUKOB, ONPEAeTICHHE TUIOIAAN TUIOCKUX (GUryp U 00bEMa Ted.

buonozus: snekrpudeckue sSBIEHUS B KUBOW IpUpOJE, KoJeOaTelnbHbIE JIBUKEHUS B )KMBOU
MIPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOUM MPUPOJIEC, IEHCTBUE paTuallii Ha KUBBIE OPTraHU3MBI.

Xumusa: CTpOGHHE aTOMOB M MOJIEKYJ, KPHUCTAUINYECKas CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBbI
0o0pa30BaHUs KPUCTAJUIMYECKOMN pElIETKH, CIEKTpaIbHbIN aHAIIN3.

l'eocpagpus: MarHuTHBIE MOIOCA 3EMIIH, 3aJIEKU MAarHUTHBIX Py, POTOChEMKA 36MHOM MMOBEPXHOCTH,
IIpeICKa3aHue 3€MIIETPSICEHUM.
Texnonoeusa: JNUHUM DHIIEKTpOIEpenay, TEeHepaTop IEPEeMEHHOro TOKa, 3JIEKTPOIBHUraTelb,
UHAYKIUOHHAs Te4yb, pajap, paJuoNpUEMHUK, TENEeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIH anmnapar, BOJOKOHHAs ONTHKA, COTHEYHAs OaTapes.






IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA ITPOI'PAMMBI 1 (0)
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoeHHE y‘-IC6HOl"O npeameTa «®Du3uka» Ha YPOBHE CpPCAHCTO 06Iuero 06pa3OBaHI/I$I
(63.30BLII>'I ypOBCHL) JOJIXKHO 00eceynTh JOCTHIXCHHUC CJICOAYIOIUX JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPEAMCETHBIX 06pa3OBaT€HBHBIX PC3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIbTAThl OCBOEHUS y4eOHOro npeamera «DuU3KMKa» JOIKHBI OTPAXKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH
HO3MIMEN JIMYHOCTH, CHCTEMOH ILIEHHOCTHBIX OpPHMEHTAlUM, IO3UTUBHBIX BHYTPEHHUX
yOeXKIEHNH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTAM POCCHICKOrO  OOIIECTBA,
pacIIMPEHHE KU3HEHHOTO OIBITA M OIBITA JEATEIBHOCTH B IIPOLECCE PEATM3ALUM OCHOBHBIX
HanpaBJICHUI BOCIIUTATEILHOM AEATEILHOCTH, B TOM YHMCIIE B YACTH:

1) rpaskaanckoro BocnuTanus:

c(hOPMUPOBAHHOCTH TPAKIAHCKON MO3UIMU 00YUAFOLIETOC KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHMCKOTO OOIIECTBA;

HPHHSATHE TpaMIMOHHEIX 00111eueI0BEYECKUX I'yMaHHUCTHYECKHX u
JIEMOKPAaTUYECKUX [IEHHOCTEN;

rOTOBHOCTh BECTH COBMECTHYIO JEATENHLHOCTH B MHTEPECAX TPAXKIAHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIPABJIEHHU B 00Pa30BaTEILHON OpraHU3aALUH;

YMEHHE B3aUMOJIENCTBOBATh C COLUAILHBIMU UHCTUTYTAMU B COOTBETCTBUM C UX
(GYHKIMAME ¥ Ha3HAYEHHUEM;

rOTOBHOCTh K TYMAHUTAPHON M BOJIIOHTEPCKOM JEATENBHOCTH;

2) NaTpHOTHYECKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh pOCCHiiCKON rpak 1aHCKOM HICHTHYHOCTH,
MaTpUOTHU3MA;
LIEHHOCTHOE OTHOILIEHHE K roCcyJapCTBEHHBIM CUMBOJIAM,  JIOCTHXKECHHSIM

POCCHICKMX YUEHBIX B 00/1aCTH (PU3MKH U TEXHHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, YTUUECKOTO ITOBEEHUS; CIIOCOOHOCTD

OLIEHUBATH CHTYalLMIO M IPMHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LEHHOCTH, B TOM YHCIIE B
JEATEIBHOCTH YIEHOT0;

0CO3HaHHE IMYHOTO BKJIa/la B HOCTPOEHUE YCTOHUMBOIO Oy IyLIEro;

4) 3¢TeTHYECKOro BOCIIMTAHUS:

3CTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYas S3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETO
usnyeckoii HayKe;



5) tpynaoBoro BocnuTanus:

UHTEpEC K pa3iIudyHbIM chepaM NpodecCHOHATBHON NeATeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOW W TEXHMKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIA BHIOOp Oymaymiei
npodeccuu U pearTu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO W CaMOOOpa30BaHUIO B 00jacTH (U3MKHU Ha
MPOTSKEHUH BCEU )KU3HU;

6) 3K010rHYECKOr0 BOCHUTAHMSI:

c(OpPMHPOBAHHOCTH 9KOJIOTMYECKOI KyJbTYpbl, = OCO3HaHHME  IJIOOAIBLHOTO
XapakTepa 3KOJIOTUYECKUX MPOoOIIeM;

IJTAHUPOBAHUE U OCYIIECTBICHHUE ICCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS
1esiell yCTOMYMBOTO pa3BUTHUS YEI0BEYECTBA;

pacliMpeHHe  OIbITa  JI€ATEIbHOCTH AKOJIOTMYECKOM HaIpaBJIEHHOCTU Ha
OCHOBE UMEIOUINXCS 3HAHUN 10 (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

C(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (prU3NUECKON HAYKH;

OCO3HAHME IIEHHOCTU HAayYHOU JEATEeIbHOCTH, TOTOBHOCTD B IpOLIECCEe U3yUeHHs (PU3UKU
OCYLIECTBIIATh IPOEKTHYIO U UCCIIEOBATEIBCKYIO AECSITEIbHOCT HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBepcaJbHbIe YueOHbIe AeiicTBus bazoBbie
JOTrHYecKHe JeHCTBUA:
CaMOCTOSITEIIBHO (dhopMynupoBarthb 51 aKTyaJIu3upOBaTh pobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEACIATh LENHU JEATENBHOCTH, 3a4aBaTh IapaMETPbl U KPUTEPUH HMX JOCTHIKCHMUS,
BBISBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B paccMaTpHUBAaEMBbIX
(bu3n4ecKuX SABICHUSX;
pa3pabarbiBaTh IUIaH PELIEHUS NMPOOJIEMbl C YYETOM aHaJIM3a MMEIOIIMXCS
MaTE€pHAIIbHBIX U HEMATEPHUAILHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B JICATEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEISM,
OLICHUBATh PUCKU IOCIEACTBUN JEATEIBHOCTH;
KOOpJMHHUPOBATh U BBIIOJHATH paboty B YCJIOBHUSX peapHOrO,
BUPTYaJIbHOI'O 1 KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBHUS;
Pa3BUBATh KPCATHUBHOC MBIIIJICHUEC IIPU PCIICHUHN )KU3HCHHBIX npo6neM.
ba3oBble uccienoBare/bCKue 1eHCTBUA:
BJIAJIeTh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU MOHATUSAMH U METOAAMHU (U3UUECKOI
HayKH;



BJIAJIeTh HAaBBIKAMHU Y4EOHO-MCCIIENOBATEIbCKON M MPOSKTHOW AEATENBHOCTH B 00JacTH
(¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/IOB pPeleHHs 3a1a4
(U3UUECKOro coepKaHus, IPUMEHEHHUIO Pa3IMYHBIX METOOB TO3HAHUS;

BJIAJICTh BUJAMH JIESATEIBHOCTH II0 TIOJyYEHHWIO HOBOTO 3HAHHS, €ro HHTEPIPETAIUH,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B PA3JIMYHBIX YUYeOHBIX CHUTyalUsX, B TOM 4YHCIE MpHU
CO3/IaHUH Y4EOHBIX IPOEKTOB B 00JIaCTH (PU3MKH;

BBISIBJIATh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajlady, BBIJBUTATh
TUMOTE3y €€ pelleHHs, HaXOIWUTh AapTyMEHTHI Ui JIOKa3aTelIbCTBA CBOMX YTBEPXKICHHHU,
3aaBaTh MapaMeTPhl U KPUTEPHU PELICHHUS;

aHATM3UPOBATh TMOJNYYCHHbIE B XOJ€ pEHICHUS 3aJa4d Pe3yibTaThl, KPUTHYECKU
OLICHUBATh UX JOCTOBEPHOCTD, IIPOrHO3MPOBATh N3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (HOPMYNIHPOBATH COOCTBEHHBIE 33Jadll B 0Opa30BaTEIbHOM NESTEIBHOCTH, B
TOM YHCJIe TIPH U3YYEHUHU (U3UKY;

JlaBaTh OIIEHKY HOBBIM CHTYAaIHsIM, OIICHUBATh TIPHOOPETEHHBII OIBIT;

YMETh NIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTUUECKYIO 00JIACTh KHU3HEIEATEILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeH; BHIABUTAaTh HOBBIC

WJIeH, TIpe/IyIaraTh OpUTHHAIBHBIE TOIXObI M PEIICHHS;, CTABUTH MPOOJIEMBI M 33]1a4H,

JOIYCKArOIINe AIbTePHATUBHBIC PELICHUS.

Padora ¢ undopmanueii:

BJIQJIETh HaBBIKAMH TMONy4YeHHsS HH(DOpMAIK (PU3UIECKOTO COACPKAHUS U3 MCTOYHHUKOB
pPa3HBIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBISATH IOWUCK, AaHANW3, CHCTEeMaTH3alUI0 |
MHTEPIIPETANnIo HHOOPMALIUH Pa3IMIHBIX BUAOB U (POPM MPEACTaBICHHS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMALIUH;

UCIIONIB30BATh CPEACTBA WMH(POPMAIIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTUH B
pELICHUH KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX M OPraHU3allMOHHBIX 3a4ad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeHus], MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(GOPMAIIMOHHOH 0€30MacHOCTH;

CO371aBaTh TEKCTHl (DU3MYECKOTO COJAEPKAHUS B PA3IMYHBIX QopMaTax ¢ yd€ToMm
Ha3Ha4eHUs MHGOPMALMK W LEJNEBOH ayAWTOPHH, BBIOMpas ONTHUMAIbHYIO  (OpMy
NPE/ICTaBICHUS ¥ BU3yaIH3allH.

KoMmyHuKkaTUBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA:
OCYIIECTBIISATH OOIICHUE HA ypOKaX (PH3UKU U BO BHEYPOUHOU ACSITEILHOCTH;



pacrno3HaBaTh NPEANOCHUTKA KOHMIUKTHBIX CUTYallud U cMITr4aTh KOH(DIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCIOJIb30BAHUEM SA3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIeCTBa KOMaHAHON U UHIUBUAYaIbHOU PabOThI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX HHTEPECOB U
BO3MOXHOCTEN Ka)XJ0r0 WieHa KOJUJIEKTUBA;

NPUHUMATh LI COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH M KOOPAUHUPOBATH
JIEUCTBUA MO €€ JNOCTUKEHHIO: COCTAaBIATH IUIaH ACHUCTBHUH, PaCIpENENATh POJIH C YUYETOM
MHEHUN YYaCTHUKOB, 00CYXAaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHUKA KOMaHJbI B OOIIMI pe3yibTaT
Mo pa3paboTaHHBIM KPUTEPHSIM;

MpeasiaraTb HOBBIE NPOEKTHI, OLIEHMBATh MJIEU C IO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYaLMSX,
MPOSIBIISITH TBOPYECTBO U BOOOPAXKEHHE, OBITh HMHUITUATHBHBIM.

PeryasitTuBHble  yHUBepcajbHble  y4YeOHble J1eifiCTBHA
Camoopranmnsanus:
CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATEJIBHYIO JIEATENBHOCTh B O0JIACTH (U3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTABUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSITENIBHO COCTaBJIATh IUIAH PEIICHHs PACUETHBIX M KauyeCTBEHHBIX 3a7ad, IJIaH
BBIMIOJIHEHUSI TPAKTUYECKOH paboThl ¢ y4E€TOM MMEIOIUXCA PEeCypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHMUI;
JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;
paclupsATh PaMKH y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX HPEANOYTEHUH; JenaTh
OCO3HAaHHBIM BHIOOp, apryMEHTUPOBaTh €ro, Oparbh Ha cebs
OTBETCTBEHHOCTb 3a DEILIEHUE; OLEHUBATh
pUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO J3PYIUIMA B 001acTH (U3UKH,
IOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTEJIEKT:
JlaBaTh OIIEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBbHOCTb, OIIEHUBATbH
COOTBETCTBUE PE3YIbTATOB LEISIM;
BJIaJIeTh HAaBBIKAMU I103HABATEIbHON Pe(IIEKCUN KaK OCO3HAHMS COBEPIIAEMbIX JEHCTBUH
Y MBICIIMTEIIBHBIX IIPOLECCOB, UX PE3YJITATOB U OCHOBAHMIA;



UCIOJIb30BaTh NPUEMBI PE(IEKCUH /sl OLEHKH CUTYallluu, BIOOpAa BEPHOIO PEIICHUS;

YMETh OIEHWBATHh PUCKH W CBOEBPEMEHHO NMPHUHHUMAThH PEIICHHS 10 MX CHUIKEHHIO;

IpPUHUMAaTh  MOTHBBI M apryMeHThl  JpPYIMX T[IpH aHaJu3e  pe3ysbTaToB
NesITeIbHOCTH;

MIPUHUMATD ce0sl, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IPUHUMAaTh  MOTHBBlL M apryMeHThl  JPYIMX I@pU aHaIu3e  pPe3yJIbTaToB
NeSITebHOCTH;

MPHU3HABATH CBOE TPABO U MPABO JPYTUX HA ONIHOKH.

B mporecce AOCTHXKEHMS JTMYHOCTHBIX PE3YyJbTATOB OCBOCHUS IMPOrpamMMbl MO (HU3MKE
JUIs  ypOBHA cpeaHero oOmiero oOpa3oBaHUs Yy  OOYyYaroIIUMXCS  COBEPILEHCTBYETCS
AMOIMOHAIBHBIA WHTEIUIEKT, MPEATOIIAT Ao ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSTHUE,
BUJIETh HAINpaBJIEHUs pa3BUTHsI COOCTBEHHOMN SMOLIMOHATIBHOM cpepsl, ObITH yBEpEHHBIM B cele;

caMOperyJIMpOBaHus, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMeHue NpPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSIM U MPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTpEMIIEHHE K JOCTIDKEHHIO IETH M yCIeXy,
ONITUMH3M, HHUITMATUBHOCTh, YMEHHE JCWCTBOBATH UCXOIS1 M3 CBOUX BO3MOXKHOCTEI;

SMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMAaTh AMOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €T0 MIPU OCYILECTBIECHUH OOILIEHHS, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHMIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOLINX CIIOCOOHOCTh BBICTPaMBAaTh OTHOILIEHUS C JIPYTHMHU
JFOIbMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peIIaTh KOHMDIUKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y O0YUAOIINUXCS YMEHUMN:

JIEMOHCTPHUPOBATh HA MPUMEPAX POJb U MECTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOMU
HAay4YHOW KapTUHBI MHUpA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B MPAKTHUYECKOU
JIeATEIbHOCTH JIFOACH;

YUUTHIBAaTh TPAHUIBl MPUMEHEHHS W3YYCHHBIX (PU3NYECKUX MOJeNel: MarepuaibHas
TOYKa, MHEPIUAIbHAS CHCTEMa OTCuéTa, abCONIIOTHO TBEPAOE TENO, HICAIBHBIN Ta3, MOJIEIH
CTPOCHHUSI TA30B, KUIKOCTEH M TBEPABIX TEJ, TOUCUYHBIM SJIEKTPUUYECKUM 3apsi MpPU PEIICHUN
bu3nUecKux 3a1ad4;



pacro3HaBaTh (U3NYECKHE SBIEHUS (IIpolecCchl) M OOBSICHATh MX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJSIPHO-KHNHETUYECKON TEOpUU CTPOEHMS BEIIECTBA MU DJIEKTPOJUHAMMKU:
paBHOMEpPHOE M DPABHOYCKOPEHHOE TPSAMOJMHEWHOE JBMXKEHHE, CBOOOJHOE NaJeHHe Tell,
JIBUKCHHE TI0 OKPYXXKHOCTH, WHEPIHs, B3auMojeicTBue Ten, auddys3us, OpoyHOBCKOE
JBI)KEHUE, CTPOCHHUE >KUIKOCTEH W TBEPIBIX Tel, U3MEHeHHe o0bEMa Ten NpU HarpeBaHWUU
(oxJ1aX/1IeHNN), TEIUIOBOE paBHOBECHE, NCIIapeHNEe, KOHICHCAIUs, JIaBJIeHHEe, KpUCTAIII3aIus,
KUIIEHUE, BJIAKHOCTb BO3/yXa, MOBBIIICHNE JABJICHUS Ta3a MpPU €ro HarpeBaHUM B 3aKPHITOM
COCyZie, CBA3b MEXKIy IapaMeTpaMU COCTOSHMS Ta3a B H30IpoLeccax, IEKTPU3ALHs Tell,
B3aMMOJCICTBHE 3aps/10B;

OINHCHIBATh MEXAHWYECKOE JIBH)KEHUE, MCMOIb3ysl (U3NYECKHEe BEIUMYMHBI: KOOPAMHATA,
IIyTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tea, CUila, UMITYJIbC Tejld, KHHETHYECKas
SHEprus, NOTEHIMaJbHAs SHEpPrus, MeXaHudeckas paboTa, MeXaHHYecKas MOIIHOCThb; HpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3UUECKUH CMBICH HCHOJB3YEMbIX BEIMYUH, WX
0003HaYeHHS U €MHHUIIBI, HAXOAUTH (OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUHUHY
C IpyTMMM BEIWYWHAMU,

ONKCHIBATh HM3yYEHHbIE TEIJIOBbIE CBOICTBA TEN W TEIUIOBBIE SIBICHHUS, HCIOJB3YS
¢u3nyeckne BeNWYMHBL: JaBJICHHWE Ta3a, TeMIeparypa, CpeiHsAs KHHETHYecKash HSHeprus
XaOTUYECKOT0 [JBIKEHHUS MOJEKYJ, CPEIHEKBAIpaTU4HAs CKOPOCTb MOJEKYJ, KOJINYECTBO
TEIUIOTHI, BHYTPEHHSS 3Heprus, padora rasa, Ko3((QUIHMEHT IMOJIE3HOTo JIEHCTBHS TEIJIOBOTO
JIBUTATENIS; IPU ONMCAHUM MTPABUIIBHO TPAKTOBATH (PU3NYECKHUI CMBICI UCIIOIb3yEMbIX BEIUYHH,
uX OOO3HAYeHMS M EIUHHUIBI, HAXOAUTHb (OPMYJBI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYUHY C IPYTMMHU BEJIIMYNHAM;

ONUCHIBAaTh M3YYEHHbIE 3JEKTPUYECKUE CBOMCTBA BEIECTBA U DJIEKTPUUYECKHE SBIICHUS
(mpotiecchl), UCHOIB3YST PU3NYECKUE BEIMYMHBI: AIEKTPUUECKHUM 3apsl, 3JIEKTpHYecKoe ToJe,
HaNpsDKEHHOCTH  TI0JIs, IOTEHLHUAN, Pa3HOCTh IIOTCHLIMAJIOB, IPU ONUCAHWM IIPABHIBHO
TPaKTOBaTh (PU3MUYECKUIH CMBICT MHCIHOJIb3YyEMbIX BEJIWYMH, MX OOO3HAYEHMS W EIUHUIIbI;
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAOIINE JAaHHYIO (PU3UUECKYIO BEIUYMHY C JPYTUMH BeTMUUHAMU;

aHaJTM3UPOBaTh (PU3UYECKHE NPOLECCHl U SIBICHUS, UCMONb3Yys (U3NUYECKHUE 3aKOHBI U
NPUHIUIBL: 3aKOH BcemupHoro tsarorenus, I, II m III 3akonsr HeroToHa, 3aKOH coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHMsI UMITyJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, IIPUHIUI
paBHONpPaBUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBSA3b CpEIHEN KUHETHUECKOH SHEPruu TEIIOBOrO JABM)KEHUS
MOJIEKYJI C aOCONIOTHOM TeMIlepaTypoi, MepBbI 3aKOH TEPMOJIWHAMUKH, 3aKOH COXPAHCHUS
JNEKTPUYECKOTO 3apsiia, 3aKkoH KyioHa, Ipy 3TOM pa3ianudarh CIOBECHYIO



(GOpMyIMpPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXKEHHE U YCJIOBHUs (TpaHMLBI, 00JacTi)
PUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MIPUHIIMITBI ISHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKHX YCTPOICTB;
pa3nuyaTh yCcIoBHs UX O€30MAaCHOTO MCIIOB30BaHMS B TOBCETHEBHOM JKU3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI 110 WCCIIEOBAaHUIO (PH3MUECKUX SBICHWH M TIPOIECCOB C
UCTIONb30BaHUEM TNPAMBIX M KOCBEHHBIX HW3MEPEHUH, npu 3TOM  (OpPMYIHPOBAThH
npobieMy/3agayy W TUIOTE3y y4eOHOro  SKCIEepUMEHTa, COOMpaThb YCTAaHOBKY U3
IPEeI0KEHHOT0 000PYI0BaHUS, TPOBOIUTH OIBIT U (POPMYJIUPOBAThH BHIBOJIBI,

OCYIIECTBIIAATh MpPsSIMble M KOCBEHHbIE H3MEPEHUs (U3NYECKHX BEJIHYUH, TPU ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJIb30BaTh W3BECTHBIE METOJBI OLIEHKU
MIOTPELIHOCTEN U3MEPEHUH;

WCCIIEZIOBAaTh 3aBUCHMOCTH MEXIy (HU3MUECKUMH BEIMYMHAMH C HCIIOJIb30BAaHHEM
NpsSMBIX HW3MEPEHUH, TMPH OSTOM KOHCTPYHPOBaTh YCTaHOBKY, (HKCHPOBATH PE3YIbTATHI
HOJY4YEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BHUJE TAOJIUI] U TpapUKOB, AeIaTh BbIBOABI
0 pe3yJbTaTaM UCCIIEJOBAHUS;

coOyoaTh MpaBuia 0€30MacHOro TpyJa MpH IMPOBEIACHUU HCCIEOBAHUNH B pPaMKax
y4eOHOTO OIKCIEpUMEHTa, Y4eOHO-HCCIeN0oBaTeIbCKOH M MPOEKTHOM JIEATENBbHOCTH C
UCTIOJIb30BaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1aOOpaTOpHOTO 000pyIOBAHHUS;

pemaTh pacu€THblE 3aJaud C SIBHO 33JaHHOW (DU3MYECKONW MOJENBIO, HCIONb3YS
(du3nUeckre 3aKOHBI ¥ TPUHIIMITEI, HA OCHOBE aHAIM3a YCJIOBHUS 3a/1a4d BHIOMPATh (PU3HUYECKYIO
MOJIENTb, BBIACIATh (U3NUECKHUE BEIWYMHBI W (HOPMYJIBI, HEOOXOAWMBIC sl €€ pelIeHus,
HIPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTh MOJyYEHHOIO 3HAaYEeHUs! (PU3NUECKOM BETMUNHBL;

pemaTh KayecTBEHHbIE 3a/lauM: BBICTPAWBAThH JIOTHUECKH HEMPOTHBOPEUUBYIO LIEMNOUYKY
paccykJIeHHUi ¢ Onopoi Ha M3y4YEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS;

UCTIOJIb30BaTh npu peleHnu y4eOHbIX 3aja4 COBpPEMEHHBIE
UH(GOPMALIMOHHBIE TEXHOJIOTUH JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIH U
MpeJCTaBICHUs YUeOHON M HAyYHO-TIOMYJISIPHOW WH(OPMAIINH, TTOIYYEHHON W3 Pa3IUYHbIX
MCTOYHUKOB, KPUTHUECKU aHATM3HPOBATH NOJTyYaeMyro HH()OPMAIIHIO; TIPUBOIUTH IIPUMEPHI
BKJIaJIa POCCHICKHX H 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 00BsICHEHUE
IIPOLIECCOB OKpY’KaloIlero MHpa, B pa3BUTHE

TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETHYECKHE 3HaHWS 1O (U3MKe B MOBCEJHEBHOM KU3HM IS
oOecrnieueHus 0€30MacHOCTU MpHU OOpalieHnH ¢ MPUOOpaMy U TEXHUYECKUMU



YCTpOMCTBaMH, ISl COXpAHEHUS 37J0POBbS M COOJIIOJIEHUSI HOPM DKOJIOTMYECKOTO TOBEICHHS B
OKpYKarloIleu cpeje;

paboTaTh B IPYMIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, INIAaHUPOBATh PaboTy
IpyNIbl, palUOHAJIbHO pacHpeleNsTh OOf3aHHOCTH U IJIAaHUPOBATh JAESITENBHOCTh B
HECTaHJIAPTHBIX CUTYallUAX, aJIeKBaTHO OLIEHMBATh BKJIAJ] KaXKJIOTO M3 YYaCTHHKOB T'PYIIIbI B
pelieHre paccMaTpuBaeMoi IPOOIEMBI.

K xonmy oOyuenus B 11 kjacce npeaMeTHbIE pe3yJabTaThl HA Oa30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHUH:

JIeMOHCTPHPOBATh HA MpUMepax poiib U MECTO (U3UKU B (POPMHPOBAHUU COBPEMEHHOMN
HAay4YHOU KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B NPAKTHUYECKOU
NeSITeIbHOCTH JIFO/ICH, IEJIOCTHOCTD U €IMHCTBO (PM3NYECKOIN KapTHHBI MHPA,

YUYUTHIBATh TPAHULBI MPUMEHEHHUS U3YYEHHBIX (U3NYECKUX MOJEJe: TOoueUyHbIN
JNEKTPUYECKUIN 3apsii, Jyd CBeTa, TOUYEYHBIH HCTOYHUK CBETa, SAEepHAas MOJENIb aroma,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SIJpa MPH pelleHnr GU3NYECKUX 3a7a4;

pacrno3HaBaTh (pU3MUECKHE SBIEHUS (TPOIECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKU U KBAHTOBOHM (DM3UKHU: 3JIEKTPHUUECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHMTHOE JEHCTBHS TOKa, B3aUMOACHCTBME MAarHMTOB, 3JEKTPOMAarHUTHAas
MHAYKIMS, JACWCTBUE MarHUTHOIO IIOJII Ha IPOBOAHMK C TOKOM M JBWXKYLIMICS 3apaf,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIMHEWHOE PacIpOCTpaHEHHE CBETa, OTPAXKECHHUE,
npenomiieHue, HUHTepdepeHuus, audpakuus W MOJIpU3alus CBeTa, JUCIEpPCUsl CBETa,
dotornexrpudeckuii 3¢dexT (hoTodddeKT), CBeTOBOE AaBICHNE, BOSHUKHOBEHHUE JIMHEWYATOTO
CIIEKTpa aToMa BOAOPO/Ia, ECTECTBEHHAS] M UICKYCCTBEHHAs PaJUOAKTUBHOCTE;

OMKCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (PIEKTPHUUECKHE, MArHUTHBIC, ONTHUYECKHE,
AIIEKTPUYECKYIO MPOBOJUMOCTb PA3IUYHBIX CPEl) U INEKTPOMArHUTHBIE SBICHHS (TIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIWYMHBL: JJICKTPUUECKU 3apsija, CHia TOKa, JIIEKTPHUYECKOE
HAINpsHKEHUE, SJIEKTPUIECKOE CONPOTUBIICHHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABIKYIIAs CHIIa,
paboTa TOKa, WHIYKIHMS MarHUTHOTO TOJs, cuia Amrepa, cuna JlopeHna, WHIYKTHBHOCTb
KaTyIIKH, SHEPTusl 3JEKTPUUYECKOr0 M MAarHUTHOTO IOJIEW, NEepUoja W 4YacToTa KojeOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOLECCe TAPMOHMYECKUX IJIEKTPOMArHUTHBIX
KoneOaHuii, (OKyCHOE pAcCTOSHHE M ONTHUYECKas Cuiia JIMH3bI, MpPU OMUCAHUHM MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCIOIB3YEMbIX BEJIMYUH, MX OOO3HAYCHHS M €IUHUIIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMYNHY C IPYTUMHU BETHUYNHAMU;

ONKCHIBATh W3YUYCHHBbIE KBAHTOBBIC SBJICHHUS U TMPOILECCHI, HCHONB3YS (UINUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, DPHEPTHUS U
uMIynsCc (GOTOHA, TMEPHOJ TMOoNypacraga, SHEPTUs CBS3M AaTOMHBIX siep, MPH OMUCAHHUH
MPAaBUIBHO TPAKTOBAaTh (PUINYECKUI CMBICT HCIIOJIBb3YEeMbIX BEJIUYUH, UX OOO3HAUCHUS H
€MHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONINE MAaHHYIO (DU3MUYECKYIO BEIHUWUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PUINICCKON BEITUIHHEI;

aHAIM3UPOBATh (PU3UYECKUE TMPOILECCHl W SBICHUS, HCIONb3Yysl (PU3UUYECKHE 3aKOHBI U
OpPUHLUIBE: 3akoH OMa, 3aKOHBI MOCJIEIOBAaTEIbHOTO U TapajuieIbHOTO  COCTUHEHUS
IIPOBOJHUKOB, 3akOH JDkoyms—JIeHna, 3akoH DJIEKTPOMarHUTHOW HWHAYKLUHU, 3aKOH
NPSMOJIMHEHHOTO PAaCIpOCTPAaHEHUsI CBETAa, 3aKOHBI OTPAKEHHsI CBETAa, 3aKOHBI NMPETOMIICHUS
CBeTa, YypaBHeHHe OWHmITeWHAa IS (QoToddPdeKrTa, 3aKOH COXpPAHSHHUS DHEPTHH, 3aKOH
COXpaHCHHS HWMIYJbCa, 3aKOH COXPAHEHHUS JJICKTPUYECKOTO 3apsia, 3aKOH COXPaHEHHS
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paauOaKTHUBHOTO pacmaja, Mpu 3TOM pa3inyarhb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BBIPAXKEHHE U YCIIOBHUS (TPAaHHULIBI,
00yacTi) IPUMEHUMOCTH;



OIIpEAEIATh HANPABJIECHUE BEKTOpAa MHAYKIMM MATrHUTHOIO IOJIA NPOBOJHUKA C TOKOM,
cuibl Amnepa u cuiibl JlopeHna;

CTPOMUTH U OIMCHIBATh N300paXKeHHE, CO3aBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH301;

BBIIIOJHATh 3KCHEPUMEHTBI IO HCCIEIOBAHUIO (M3MYECKUX SIBICHUH U TMPOIECCOB C
UCIIONb30BAaHUEM TPSAMBIX W KOCBEHHBIX H3MEpEHuil: Tmpu 3ToM  (GOpMyJIUPOBATH
npoOjemMy/3ajady ¥ THIOTE3y Y4eOHOro  OKCIEpUMEHTa, CcoOupaTh yCTaHOBKY U3
IPEI0KEHHOT0 000PYJ0BaHUS, IPOBOAUTH OIBIT U (POPMYJIMPOBAThH BHIBOJIBI,

OCYILECTBIIATh MpPSIMbIE M KOCBEHHbIE H3MEPEHHUs (PU3MUYECKUX BEIUYMH, HPU 3ITOM
BBIOMpPATh ONTHUMAJBbHBIN CIIOCOO W3MEPEHUs M HCHOJIb30BATh HM3BECTHBIE METOJbl OLEHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCIIEIOBaTh 3aBUCUMOCTH  (DU3MUECKUX BEJIMYMH C  HUCIOJIb30BAHUEM  MPAMBIX
U3MEPEHMI: TPHU 3TOM KOHCTPYHpPOBATh YCTAHOBKY, (DMKCHpPOBATh pPE3YJbTaThl IOJYYEHHOM
3aBUCUMOCTH (PU3MUECKHX BEJWYMH B BUJE TaOiull M TpaduKOB, JeiaTb BBIBOJABI IO
pe3yJibTaTaM MCCIEA0BaHNUS;

coOyoaTh IMpaBuia 0€30MacHOrO TpyJa MpH IMPOBEICHUU MCCIEOBAHUNH B pPaMKax
y4eOHOTO JSKCIEpUMEHTa, Y4eOHO-HCCIeI0oBaTeAbCKOM M MPOEKTHOM JIeATENBbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBbHBIX YCTPOICTB U 1aOOpaToOpHOro 000pyIOBaHHUS;

pemaTh pacu€THblE 3aJaud C SIBHO 33JaHHOW (DU3MYECKOH MOJENbIO, HCIONb3Ys
¢u3nUeckre 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIHM3a YCIOBUS 3a7auu

BBIOMPATh (PU3UYECKYIO MOJICIb, BBIICTATh (PU3NUECKHUE BETUYHHBI U (OPMYIIbI, HEOOXOAUMBIES IS
e€ pelieHus, IPOBOJUTh PAacUEThl U OICHUBATH PEATHHOCTH IMOJYYECHHOTO 3HAYCHUS (PU3HUECKON
BEJIMYUHBI;
pelath KayeCTBEHHbIE 33/JaYd: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUUBYIO LEMOUYKY
paccyXJICHUl ¢ OTOPOi Ha M3yUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3NYECCKUE SIBICHHUS,
WCIIOJIb30BaTh npu pelIeHun Y4eOHBIX 3aJla4 COBpEMEHHbBIC
WH(OPMAIIMOHHBIE TEXHOJIOTHH JUISI TIOUCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAIIUN 1
MIPEJICTaBICHHUS YI4COHON M HAYYHO-TIOMYJIAPHOW WH(OPMALINHU, TIOTYYSHHOW U3 Pa3IMIHbIX
HCTOYHUKOB, KPUTHUECKU aHATH3UPOBATH TOITyYaeMyr0 HH()OPMAIIHIO; OOBSCHITH
NPUHIMIBL  EHCTBUSMAIIHH, pudOpoB U TEXHHYECKHX
YCTPOWCTB, Pa3IM4aTh YCIOBUS MX OE30MACHOTO MCIOJIb30BAHUS B TIOBCEIHECBHOM
KU3HU;
MIPUBOJIUTH TPUMEPHI BKJIaJa POCCUHCKUX M 3apYOSKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayYKH, B O0BSICHEHHE MTPOIIECCOB OKPYIKAIOIIECTO MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;
UCTIOJB30BAaTh TEOPETHYECKHE 3HAHHWA 10 (U3MKE B TIOBCEAHEBHOM  IKH3HH IS
oOecrieueHHs OE30MAaCHOCTH TPU OOpPAICHUH C TMPUOOPAMU U TEXHUYECKUMH yCTPOHCTBAMH,
JUISL COXPAHEHUs 3JI0POBbSI U COOJIIOJCHUS HOPM 3KOJOTHMYECKOTO IMOBEIEHHS B OKPYIKAroIIeh
cpere;
paboTaTh B TPYIIE C BEINOTHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH, MIIaHUPOBATh PadOTy
TPYNIbL, palMOHAIBHO PpACHpPENeNsTh OOS3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTH B
HECTAH/IAPTHBIX CUTYAIHUSIX, aJ[CKBATHO OIEHUBATH BKJIAJ KAXKJIOTO M3 YYACTHHKOB T'PYIIIbLI B
pelIeHne paccMaTpuBaeMOi POOIEMEI.






TEMATHYECKOE IINTAHUPOBAHMUE 10
KJIIACC

KoanvecTBo yacoB JJIeKTPOHHBIE
Ne i/ HTaKMEHOBAMIE PASICION 1 Kontpoannsie | IIpakTHueckue (ungponrre)
° /m
TEM NporpamMMel Beero P P 00pasoBaTeJbHbIE
padoThI patdoThI
pecypchl
Paznen 1. PUSUKA U METO/Ibl HAYYHOI'O ITIO3HAHMSI
1.1 ®dusuka U METOAbl HAYYHOT'O TIO3HAHUS 2 Bubmrorexa IIOK
https://m.edsoo.ru/
7141b172
Uroro no pazgeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemartuka 5 budmorexa [TOK
https://m.edsoo.ru/
7141bf72
25 Jlunamika 7 bubmoreka IJOK
https://m.edsoo.ru/
7141bf72
2.3 3aKOHBI COXpPaHEHUsI B MEXAHUKE 6 1 1 bubmmorexa LOK
https://m.edsoo.ru/
7141b172
Nroro no pasgeny 18

Paznean 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA

31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubmmoteka IJOK

' TEOpUHu https://m.edsoo.ru/
7t41bf72

3.2 OCHOBBI TEPMOJAMHAMUKHU 10 1 bubmmorexa LOK

https://m.edsoo.ru/
7141bf72




13 ArperaTHbl€ COCTOSIHUS 5 bubnunoreka [HIOK
' BelecTBa. Da3zoBbie EPEexXoIbl https://m.edsoo.ru/
7141bf72
Hroro nio pazneny 24
Paznen 4. DJIEKTPOJANHAMUKA
bubmoreka IJOK
4.1 2 10
JexTpocTatKa https://m.edsoo.ru/
7t41bf72
47 [TocTostHHBINA A7EKTpUUYECKU TOK. TOKHU B 12 bubnuoreka LHOK
' Ppa3IUYHBIX Cpeaax https://m.edsoo.ru/
7t41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

Kosm4yecTBO 4acos JIeKTPOHHBIE
HaunmeHoBaHue pa3aesioB U TeM (udposbie)
Ne n/m NpOrpamMmbl Beero KonTpoubnbie IlpakTHyeckue 0BpazoBaTEIbHbIC
padoTsI padoThI
pecypchl
Paznen 1. QJIEKTPOANHAMUKA
11 MarsuTHOe mojie. DIeKTpOMarHuTHas 1 ) 3 bubmmorexa [JOK
’ VH]TYKIUS https://m.edsoo.ru/7f41c97¢
Hroro 1o pazneiry 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKue U 3JIEKTPOMArHUTHBIE 9 1 Bubnuorexa LIOK
) KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
9 MexaHn4eckue U 3JIEKTPOMAarHUTHBIC BOJIHBI 5 1 bu6bmmorexa IIOK
' https://m.edsoo.ru/7f41¢97¢
2.3 Ornruka 10 3 bubmmorexa LOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 24

Pazgen 3. OCHOBBI CIIEHIUAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

11 OCHOBHI CITETIHATEHOU TEOPUHU 4 | bubmmorexa [JOK
’ OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro o pazneny 4
Pasznea 4. KBAHTOBAS ®U3UKA
. bubmmoreka IIOK
4.1 DJIeMEeHTHI KBAHTOBOU OIITUKU 6

https://m.edsoo.ru/7f41c97¢




4.2 Ctpoenue aToma 4 bubmmoreka [JOK
https://m.edsoo.ru/
7141c97¢

4.3 ATOMHOE 571pO 5 bu6nmorexa [IOK
https://m.edsoo.ru/
7141c97¢

Uroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DJIEeMEHTBI aCTPOHOMHH M acTPO(DU3HKH 7 bubamorexa OK
https://m.edsoo.ru/
7141c97¢c

Hroro no pasneny 7
Paznen 6. OBOBLIAIOIEE MIOBTOPEHUE

6.1 O06o6maroriee TOBTOPEHHE 4 bubmmorexa LHOK
https://m.edsoo.ru/
7141c97¢c

Hroro no pazneny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB T1O 68

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

i CDI/I3I/IKa, 10 kiacc/ Msxkumes I'. 4., byxosues b.b., Corckuit H.H. PekomennoBano

MO u H P®. Mocksa. [Ipocsemienne, 2018

d q)I/I3I/IKa, 11 kiacc/ Msaxumes I'.41., byxosres b.b., Corckuit H.H. PekomenmoBano

MO u H P®. Mockasa. [Ipocsemienne, 2018

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
[Iporpamma kypca ¢usuku ans 10—11 knaccoB. bazobiil ypoBeHs (aBTop B.
A. KacbsHOB)

YMK «®u3zuka. 10 knacc. ba3oBblil ypoBEeHbY

1. ®usuka. 10 kiacc. ba3oBrlif ypoBeHb. YUEOHUK C
AJIEKTPOHHBIM TIpuiiokeHueM (aBTop B. A. KacbsHOB).

2. ®usuka. 10 knacc. ba3oBslil ypoBeHb. MeToandeckoe mocodue (aBTop
B. A. KacbsiHoB).

3. ®usuka. 10—11 knaccel. bazoslii ypoBeHb. TeTpaap s
nabopatopHbix padoT (aBTopsl B. A. KacesiHos, B. A. KopoBuHn).

4. ®uzuka. 10—11 kmnaccel. bazoBbliii ypoBeHb. KoMmInekT Tetpaueit s



KOHTPOJIBHBIX padoT (aBTop B. A. KachsiHOB)
5. ®uzuka. 10 knacc. Junakruueckue kapTouku-3aaanus (aBTopsl M. A.

VYmaxkos, K. M. Yiiakos).

YMK «®wuszuka. 11 knacc. ba3oBbiil ypoBEHbY

1. ®usuka. 11 knacc. ba3oBblil ypoBeHb. YUEOHUK €
ANEKTPOHHBIM TpuioxeHueM (aBTop B. A. KacbsiHOB).

2. ®uzuka. 11 kinacc. ba3oBsiil ypoBeHs. MeToanueckoe mocodue (aBTop
B. A. KacbsHOB).

3. ®usuka. 10—11 knaccsl. ba3zoBelii ypoBeHs. TeTpaab aiis
nabopaTtopHbIx pabot (aBTopbl B. A. KacesiHoB, B. A. KopoBun).

4. ®uznka. 10—11 kmaccsl. bazoBsiii ypoBeHb. Kommuiekt terpanei
JUTsl KOHTPOJIBHBIX padoT (aBTophl B. A. KacesHos, 1. B. UrpsioB).

5. ®uzuka. 11 knacc. Jupakruueckue kapTouku-3aaanus (aBTopsl M. A.

VYmaxkos, K. M. Yiiakos).

HUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

1 http://nsportal.ru - coruanbHas ceTh paOOTHUKOB 00pa30BaHMUs.

2 http://markx.narod.ru/pic/ - ¢pusuka B mIKoIe.

3 http://festival.1september.ru/articles/ - ecTrBans egarornueckux Ui

«OTKpPBITBIN YPOK».



4 http://www fizika.ru/ - caiit s yauteneit Gu3uKu U ux
y4eHUKOB. 5 http://www.physics.ru/ - Matepuaibl o Gu3muKe.
6 www . ege .edu.ru - uadopmarnmonssiii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas kosnekius [{OPoB
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