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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1o ¢u3mke 0a30BOrO0 YpOBHS Ha YpOBHE CpeIHEro oomero ooOpazoBaHUs
pazpaboTaHa Ha OCHOBE TIOJIO)KEHHMH U TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOMU
oOpa3zoBarenbHOU mporpammel, npeactaBieHHbix B PI'OC COO, a takxke ¢ yuérom (enepanbHOi
paboueii mporpaMMbl BOCIHMTAHUS U KOHIEMIMH MpenojaBaHusi yuyeOHoro mpenMera «Pusnkay» B
oOpazoBaTenbHBIX  opranm3auusx  Poccuiickoii ~ ®Dexepauuu,  peayuM3ylOIIUX  OCHOBHBIC
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

Coneprxanue mporpaMMbl 1o (U3MKe HarpaBlieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOydarommxcs 10—11 kmaccoB mpu oOydenun ux ¢usuke Ha 0a30BOM YypOBHE Ha
OCHOBE CHUCTEMHO-AEATEIBbHOCTHOTO moaxoaa. [Iporpamma no ¢u3nuke COOTBETCTBYET TPEOOBAHHIM
OI'OC COO Kk mIaHUPYyEeMBbIM JMYHOCTHBIM, HPEAMETHBIM M METANPEIMETHBIM pPE3yibTaTaMm
o0y4eHHs, a TAaKXKE YUUTBHIBAET HEOOXOAMMOCTh peaH3alld MEXKIPEAMETHBIX CBs3eld (PHU3MKHU C
€CTECTBEHHO-HAYYHBIMU y4eOHBIMU MpeAMeTaMu. B Hell omnpenenstoTcs OCHOBHBIE IENIM U3YYCHHS
¢u3MKN Ha ypoBHE CpeaHero oOmero oOpa3oBaHUs, IUIAHUPYEMbIE PE3YyJIbTaThl OCBOCHHUS Kypca
(bU3HUKY: TNYHOCTHBIE, METANPEAMETHEIE, TPeAMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma no (hu3KKe BKIIOYAET:

e [IaHUpPyEMbIE PE3YNbTAaThl OCBOCHHUS Kypca (pu3umku Ha 0a30BOM YpPOBHE, B TOM UHUCIIE

MPEIMETHBIC PE3YIBTATHI IO TOaM O0yUYCHHUS;

e cozepxxaHue yueOHOro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

®du3uka Kak Hayka o HaumOojee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYNAs B KadecTBE y4eOHOTO
IpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIaJ] B CHUCTEMY 3HAaHUM 00 OKpYXKAIOLIEM MHUpE.
[xonpHBINA Kypc GUBUKH — CHCTEMOOOPA3YIOIIUI sl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB,
IIOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBJICHHUM, H3y4yaeMbIX XUMHUEH,
ouonorueit, ¢pusznyeckoil reorpadueil u actpoHomueil. Mcmnonb3zoBaHue M aKTUBHOE MPUMEHEHHE
(Gu3NYeCKUX 3HAHWUK OIpENeNsIeT XapaKTep M pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHHA B cdepe
SHEPreTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJIYYCHHs HOBBIX MATEpUAIOB C 3aJaHHBIMH
cBoiicTBamMu U pyrux. M3ydyenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
Hay4YHON KapTHHBI MHpa oOyyaromuxcs, B (OpMHpPOBaHHME YMEHUN NPUMEHATh HAyYHBIH METOA
MO3HAHUS NP BHIMOJIHEHUH UMHU YUEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢usuku JUist ypoBHS cpeiHero oOmiero oOpa3oBaHUsl MOJOXKEH psija UIeH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHLHUIIBI €M0 TOCTPOECHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEH KypcC SIBISIETCS JOTHYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuan M3 BCeX pas3fesioB (M3MKH, BKIIOYAET KAaK BOINPOCHI KIACCHYECKOH, Tak M
COBPEMEHHOW (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (pU3MKH OOBEAUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce siBisiercs (OpMUPOBaHHE MPEJICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE peanuszanus NpeanoiaraeT HCHOJb30BaHUE T'yMAaHUTApHOIO
noTeHIMaga (PU3NYECKOM HAayKH, OCMBICICHHUE CBSI3U Pa3BUTHs (U3MKU C pa3BUTHEM OOLIeCTBa, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIEeMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢u3uMKu npennojaraet 3HaKOMCTBO C IIUPOKUM
KPYrOM TEXHHYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonoeusayuu peamusyercss TIOCPEACTBOM  BBEJIEHHS JJIEMEHTOB  COJEp)KaHus,
MOCBSIIEHHBIX JKOJOTUYECKUM MpOoOJeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Pa3BUTHEM
TEXHUKA U TEXHOJOTHMH, a Takke OOCYXJEHHUs MpoOJeM PalMOHAIBHOIO MPUPOAONOIb30BAHUS U
9KOJIOTMUYECKOI 0€30M1acHOCTH.

CrepHEBBIMH dJIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpelHero oomero oOpa3oBaHUsS
ABIAIOTCS  Qu3nyeckue Teopuu (popmHupoBaHHE MNPEACTABIEHUNH O CTPYKTYpe IOCTPOCHUS
¢usnueckoil Teopuu, poiaM (PyHIAMEHTAJIBHBIX 3aKOHOB M MPHUHIUIOB B COBPEMEHHBIX



NPEJCTaBICHUAX O MPUPOAE, TPaHUIAX NPUMEHUMOCTH TEOPHM, Ul ONUCAaHHUS ECTECTBEHHO-
Hay4HBIX SIBJICHUH U NIPOLIECCOB).
CuCTeMHO-eSTeTbHOCTHBIM MOIX0A B Kypce (DM3MKH peaau3yeTcs MPEexae BCero 3a CUéT
OpraHu3allM SKCIEPUMEHTAJIbHON JeATeNIbHOCTH oOydarommxcs. st 6a3oBoro ypoBHsI Kypca
GU3MKH — 3TO HCHOJB30BAHWE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HKCHEPUMEHTOB U
a00OpaTOpHBIX pabOT, KOTOphIE B MporpaMme 1o Qu3nke oObeIUHEHBI B OOIIMK CIHUCOK
YUCHHUYECKUX TPAKTHUECKUX paboT. BeigeneHwe B yKa3aHHOM MepedHe J1abopaTOpHBIX padorT,
IIPOBOJIUMBIX JJIsi KOHTPOJIS M OLIEHKHU, OCYIIECTBIIAETCS yYaCTHUKaMHU 00pa30BaTeIbHOIO Mpolecca
UCX0/Ad U3 OCOOEHHOCTEW IUTAHMPOBAaHHWS W OCHaIIeHus kaOuHera ¢usuku. Ilpu s3ToM
obecreynBaeTcsi OBJIAJCHHE OO0YYaOUMMHUCA YMEHMSIMHU IHPOBOJAUTH KOCBEHHBIE W3MEPEHHUS,
WCCIICIOBAHMS 3aBHCUMOCTEH (PM3MUECKMX BEIMYMH W TIOCTAHOBKY ONBITOB IO IPOBEPKE
IPEUIOKEHHBIX THIIOTES.
Bosbioe BHUMaHUE yAENsSETCS PELICHUIO PacuETHHIX M KA4eCTBEHHBIX 3amad. [Ipu stom miis
pacu€THBIX 3a7a4 IPUOPUTETOM SBIAIOTCS 3aJaud C SBHO 3aJaHHON (u3HYecKOl MOAEbIOo,
MO3BOJISIONINE TIPUMEHSTh U3yUYEHHBIE 3aKOHBI X 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3Jiena Kypca, Tak
U MHTErpHpys 3HAHUS U3 Pa3HbIX pasfenoB. s KauecTBEHHBIX 3a/ay HMPUOPUTETOM SIBISIOTCS
3aJaHug Ha OOBSICHEHHE MPOTEKaHWsS (PU3MYECKHUX SIBICHHH U MPOILECCOB B OKPYKAIOWIEH KHU3HH,
Tpebyrole BbIOOpa GU3NIECKON MOIENN U1l CUTYyalluu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanusmu PI'OC COO k MarepHalbHO-TEXHUIECKOMY 00ECIICUCHUTIO
y4eOHOro mnporuecca 0a30Bblil ypoBeHb Kypca (PU3MKM Ha YPOBHE CpelHEero obuero oopazoBaHUs
TOJDKEH U3y4YaThCs B YCIOBUSX MPEAMETHOTO KabnHeTa (U3MKU WIH B YCIOBUSX HHTETPHPOBAHHOTO
KaOMHeTa NPEIMETOB €CTeCTBEHHO-HayyHOro uLukia. B kaOuHere QU3MKM OMKHO OBbITH
Heo0XoauMoe J1abopaTopHoe 000pyI0BaHUE JUIs BBITIOJTHEHUSI YKAa3aHHBIX B Iporpamme 1o (usuke
YYCHMUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE 000pYyI0BaHHUE.
JlemoHCTpanimoHHOE  OoOopynoBaHue (OPMHUPYETCS B COOTBETCTBUM C  MPUHIUIIOM
MUHUMAJIBHOM JIOCTAaTOYHOCTH M O0€cleYMBaeT IOCTAaHOBKY IEPEYUCICHHBIX B IpOrpaMme II0
¢u3MKe KIIOYEBBIX JIGMOHCTPAIM ISl WCCICNOBAaHHUS M3y4aeMbIX SBICHHA H IPOIECCOB,
HMIUPHUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGoparopHoe 00oOpynoBaHUE ISl YYEHUYECKUX MPAKTUYECKUX paboT GopMupyercss B BUIE
TEMaTU4YeCKHX KOMITJIEKTOB U 00ecleurnBaeTCs B pacyéTe 0JTHOT0 KOMIUIEKTA Ha ABYX 00YYarOLIUXCS.
Temarndeckne KOMIUICKTBI JIAOOpAaTOPHOTO OOOPYAOBaHHS TOJDKHBI OBITH IOCTPOEHBI Ha
KOMIUIEKCHOM HCIOJIb30BAHUU AaHAJOIOBBIX M IM(POBBIX NPHOOPOB, a TaKKe KOMIIBIOTEPHBIX
WU3MEPUTENIBHBIX CHCTEM B BUJIE ITU(POBBIX JTabOpaTOpUid.
OCHOBHBIMU LENAMH U3Y4€HUS PU3UKU B 001IEM 00pa30BaHUU SBIISIOTCS:
e (opMHUpOBaHHE MHTEpECA M CTPEMIICHHUS OOYUYAIOUINXCS K HAYYHOMY MU3YYEHHUIO TPHUPOJIBL,
Pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TNPEICTABICHMH O HayyHOM MeToie TMOo3HaHud U  (HOpMUpPOBaHHE
HCCIIEI0BATEILCKOTO OTHOILEHUS K OKPYKAIOLIUM SIBIICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHs KaK pe3ylbTaTa H3y4eHHs OCHOB CTPOCHUS
MaTepuH U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMHUpOBaHHE YMEHUU OOBSCHSITH SIBIICHUS C WCIIONB30BaHUEM (U3UYECKUX 3HAHUU U
HAYYHBIX JOKa3aTEeIbCTB;

e (opMHUpOBaHME MPEJCTABICHUNA O POIM (PU3HUKH JUISl Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH.

JIOCTIIKEHHE ITHX IIeJiei 00eCTIeYMBaeTCsl PEIICHNEM CIIeIYIOIINX 3a/1a9 B TIPOIIECCEe U3YICHUS
Kypca (pU3UKU Ha YPOBHE CPEIHEr0 00Iero oopa3oBaHMs:

e TMpuHOOpEeTeHHE CHUCTEMbl 3HAHMHA 00 OO0ImHMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHax,

TEOpHSIX, BKIIOYAas MEXaHUKY, MOJICKYISPHYIO (DH3HKY, DIIEKTPOAMHAMHUKY, KBAaHTOBYIO
(bU3MKY U IIEMEHTHI aCTPOPHU3UKY;



e (opmupoBaHUEe YMEHUH MPUMEHSATh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUS (DU3HUECKUX
SIBIIGHU B IPUPOJIE U JIJIsl IPUHATHUS PAKTUUECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

® OCBOCHHE CIOCOOOB pEIIEHUS PA3IMYHBIX 33/1a4 C SBHO 33JaHHON (PM3UYECKONW MOJIEINBIO,
3aJa4, MOJPa3yMEBAIONIUX CaAMOCTOSTENbHOE CO3JaHne (PU3MYECKONH MOJEINH, aJleKBaTHOU
YCIIOBUSIM 33]1a4H;

e [OHUMaHHWE (PU3MYECKHX OCHOB WM MPHHIUIIOB JCHUCTBUS TEXHUYECKUX YCTPOWUCTB H
TEXHOJOTHYECKHUX TPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

® OBJaJEHUE METOJaMH CaMOCTOATEIHHOIO IIJIAHUPOBAHUS M MPOBEACHUA (DU3HMUECKUX
SKCIIEPUMEHTOB, aHAJIM3a U HUHTEpHIpeTaruy UHPOpPMAINK, ONpPEIeICHUs TOCTOBEPHOCTH
IIOJIyYEHHOT'O pe3yJIbTaTa;

e CcO3JaHWe YCJIOBUM IS Pa3BUTHUS YMEHHH NPOEKTHO-HCCIENOBATEIbCKON, TBOPUYECKON
JeSITEIbHOCTH.

Ha wu3ydenue ¢usuku (0a30BbIi ypOBEHb) HAa YpPOBHE CpeAHEro o0mmero obOpa3oBaHUs
orBoautcs 136 wacos: B 10 kimacce — 68 vacoB (2 yaca B Hezieno), B 11 kimacce — 68 yacoB (2 vaca B
HEJIEIIO).

[Ipennaraemslii B mporpamMMe no (u3HuKe NepeyeHb JT1a0OpaTOPHBIX U MPAKTUYECKUX padboT
SIBJIICTCS PCKOMEHIOBAaHHBIM, YUUTEIb JISIAC€T BEIOOP MPOBEACHHS JIAOOPATOPHBIX pa0dOT U OTBITOB C
y4€TOM UHIUBUIYATbHBIX 0COOCHHOCTEH 00yJaroInuXCsl.

PEAJIU3AIIUA MOAYJIS «IIKOJBHBIN YPOK» PABOYEI ITPOI'PAMMBI
BOCIIMTAHMUSA

B mnpouecce peanuzanuu paboueil nporpammsl yuyeObHoro npeamera «®dusuka» OpOUCXOIUT
JOCTUKEHHE JTMYHOCTHBIX PE3YJbTAaTOB B paMKax peanuzauuu Moayis “LIkonpHbI ypok™ paboueit
IIPOrpaMMbl BOCIIUTaHUS, @ UMEHHO:

- aKTMBH3aL1sl MOTHUBALIMU K TO3HAHUIO U 00YYEHHUIO;

- (hopMupoBaHue y 00y4arOIIMXCsl OCHOB POCCUMCKOM HJICHTUYHOCTH;

- (hopMupoBaHKE TOTOBHOCTH O0YYAIOIINXCS K CAMOPA3BHUTHUIO;
- (hopMupoBaHHE LIEHHOCTHBIX YCTAHOBOK M COLIMATIBHO 3HAUYUMBIX KaueCTB JIMYHOCTH.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'0 TO3HAHUS
Ousnka — Hayka O mpupoje. Hayunble MeToabl MO3HAHUA OKpYyXKawoliero mupa. Poib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PH3UKE.
MonenupoBanue (u3HUecKUX SIBICHUH M mpoueccoB. Hayunsle runoressl. dusuueckue
3aKOHBI ¥ TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (QOPMUPOBAHUU COBPEMEHHOW HAaydyHOHl KapTHHBI MHpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOEH.

Jlemoncmpayuu
AHaznoroble ¥ IU(PPOBBIC U3MEPUTEIILHBIE TPUOOPHI, KOMITBIOTEPHBIC TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHre. OTHOCUTENBHOCTh MEXAaHUYECKOr0 ABMKEHUs. Cuctema oTcuéra.
Tpaexropus.

[lepemerienne, CKOpOCTh (CpelHsss CKOPOCTb, MI'HOBEHHAas CKOPOCTb) M YCKOpEHHE
MaTepUalbHOM TOYKHM, UX MHPOEKIHH HA OCH CHCTeMbl KoopAauHaT. CJO0KEHHE NEepEeMEIIeHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJMHEHHOE IBMXKEHHE. ['paduku 3aBUCUMOCTU
KOOPJHMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NIEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NMaieHus.

KpuBonuneriHoe nBuxeHue. JBHKeHne MaTepruaIbHOW TOUKH 10 OKPYKHOCTH C OCTOSIHHOM
M0 MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTMHEHHAss ckopocTh. [leproa u yactora obpalieHus.
LleHTpOoCTpEMHUTENILHOE YCKOPEHHUE.

TexHUuecKkue ycTpocTBa M NPAKTHYECKOE MPUMEHEHHE: CIIUJIOMETpP, ABH)KEHHUE CHAPSOB,
LEIIHBIE U PEMEHHBIE NIEpeayn.

Llemoncmpayuu

Mopenb cucteMsl OTCUETA, UIUTFOCTPALMS KNHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue 1BuKeHus Tena, OpOIICHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Hanpasnenue cKkopocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yyenne HepaBHOMEPHOI'O IBUKEHMS C LIEJIBIO ONPENEICHUS] MTHOBEHHOU CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXAY IYTSAMM, IPOWICHHBIMU TEJIOM 3a ITOCJIEN0BATEIbHbIE
paBHBIE IPOMEXYTKH BPEMEHH IPU PABHOYCKOPEHHOM JBIKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM
HYIIIO.

N3ydeHne ABMKEHUS IapUKa B BSI3KOM KUJIKOCTH.

W3ydeHue ABM>XEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ['anunes. IlepBeril 3akoH HeroTona. MHepruanbHble CHCTEMBI
OTCU€Ta.

Macca Ttena. Cuna. IlpuHunun cyneprno3uuuu cwi. Bropoit 3akoH HerooTona st
MaTepuanbHON Touku. Tpetuil 3akoH HproTOHA 171 MaTepraibHBIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsxectd. [lepast kocMuyeckas CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.



Tpenue. Buasl Tpenus (mokosi, ckoiabxeHus, kauyenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHMsI CKOJbKEHUs1 M cuia TpeHus nokos. Kosdduuuent tpenus. Cuna compoTHBIECHUS NHpU
JBU>KEHUU TEJIa B )KUIKOCTH WJIU rase.

[ToctynarensHoe U BpaliaTeiabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CUJIbl OTHOCHUTENBHO OCH BpauieHus. [lnedo cuiibl. YcnoBus paBHOBECHS TBEPIOTO
Tena.

TexHudyeckue yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: TMOIIIMITHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CioxeHnue cuil.

3aBUCHMOCTD CHJIBI YIPYTOCTH OT JedOopMaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomul

W3ydenue aBuxeHust Opycka Mo HaKJIIOHHOW IJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3ZHHUKAIOIIUX B TMPYXHHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akonwl coOXpanenus 6 MexaHuke

NMiynbc maTepualibHOM TOYKHU (Telia), CUCTEMbl MaTepUANbHBIX TO4YeK. VMITynbC Cuiibl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabota cuibl. MOIIHOCTE CHJIBI.

Kunerndeckass sHeprusi marepualibHOM Touku. Teopema 00 HM3MEHEHMHM KHUHETHYECKOU
SHEPTUH.

[TorenuuanbHas >Heprus. [loTeHIManbHas SHEPrus ynpyro AeQOpMUPOBAHHOU MPY>KUHBI.
[ToTeHmanpHast YHEPTUS TeIa BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanpHble W HEMOTEHIUANbHBIE CHIBl. CBS3b PAOOTHl HEMOTEHIMATBHBIX CHUJI C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHHE: BOJIOMET, KOMNEp, NPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexos mOTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomoi

W3ydyeHne aOCONMIOTHO HEYNPYroro yaapa ¢ TOMOIIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasITHHUKOB.

HccnenoBanue cBsi3u pabOThI CUITBI ¢ U3MEHEHHEM MEXAaHUYECKOW SHEPTUU Tella Ha MpuMepe
PaCTSKEHUST PE3UHOBOTO KI'yTa.

Paspnen 3. MonekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul
OCHOBHBIE TTOJIOKEHUS MOJ'ICKy.TIHpHO-KHHGTH'—IGCKOﬁ TECOPHU U HUX OIBITHOC 000CHOBaHHE.
BpoynoBckoe npwxkenue. Auddysus. Xapakrep IBUKEHUS U B3aMMOACHCTBHS YacCTHIl BEIIECTBA.



Mogenu cTpoeHHs Ta30B, JKUAKOCTEH M TBEPHABIX TelT U 0OBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

TeroBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenps wupeansHoro raza. OCHOBHOE YPAaBHEHUE MOJEKYJISIPHO-KMHETHYECKOW TEOpUuU
U/ICTBHOTO ra3za. AOCOJIIOTHAS TEMIIEpaTypa Kak Mepa CpeaHel KNHETHUECKONW YHEPTUHN TETJIOBOTO
IBWKeHHUs vactun raza. Illkama temmnepatyp KenbBuna. ['a30Bble 3akOHBL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporeccsl B HI€aIbHOM Ta3e € MOCTOSHHBIM
KOJIMUECTBOM BelecTBa. ['paduueckoe mpeacTaBieHHE H30MPOLECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpoHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnbIThl, [OKa3bIBAIOUIME JIUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiTl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAsk IPUPOY JaBJICHUS ra3a Ha CTEHKHU cocya.

OnBIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3za, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchl BO3yxa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpATypbl BO3/lyXa B HEU.

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMu COCTOSIHUSI pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMoauHaMuueckass cuctema. BHYTpeHHSAs SHeprusi TEpPMOAMHAMUYECKOM CHUCTEMBI U
criocoObl €€ m3MeHeHHUs. KonuuecTBO TEmoThl U paboTa. BHYTpeHHssI sHEprus OJHOATOMHOIO
UJEaNbHOr0 raza. Buapl Temonepeaayu: TEIIONPOBOJHOCTb, KOHBEKLUS, U3Iy4eHUE. Y IeibHas
TEIUVIOEMKOCTB BelecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAUE.

[Tonsitue 00 agunabarHoM mpouecce. [lepBriif 3akoH TepMoauHamMuku. [IpuMenenne nepBoro
3aKOHA TEPMOAMHAMUKH K H3ompoleccaM. ['padudeckas uaTepnpeTanus padoThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBeie MamuHbl. [IpuHIMNBI qeiicTBUS TeruioBbIX MamiuH. [IpeoOpa3oBaHust YHEPTUH B
TeroBbIX MamuHax. Koadduuuent noneznoro nefictBus TemnoBoil mamuHel. [{ukn Kaprao u ero
KO3(QUIIUEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEINIOIHEPTE€TUKH.

TexHuuyeckue ycTpoicTBa U NMpaKTUYECKOE MPUMEHEHHUE: IBUraTellb BHYTPEHHErO CrOpaHus,
OBITOBOM XOJIOAUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHNe BHYTpPEHHEH HEpruu Teia Mpy COBEPIIEHUH paboThl: BbUIET IPOOKH U3 OYTHUIKH
NoJ JEHCTBHEM CXKaTOro BO3JlyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOkKe NyTEM TpeHUs
(BHI€OIEMOHCTpALIHSA).

H3meHeHne BHYTpEHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT 0 aguabaTHOMY PaCHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoowvl

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenne u kuneHne. AOCONIOTHAS U OTHOCUTEIbHAs
BJIQKHOCTh BO3Jyxa. HachwllieHHbBI map. YaenpHas TeuioTa napooOpazoBaHHs. 3aBHUCUMOCThb
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.



Teépnoe teno. Kpucramnmueckue u amop¢Hbie Tena. AHU30TPONHS CBONCTB KpPUCTAJUIOB.
Kunkue xpuctamibl. CoBpeMeHHbIE Marepuaibl. [lnaBneHue W Kpucramuzanusa. Y AeibHas
TeruioTa riasieHus. Cyonumarus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpPONCTBA M INPAKTUYECKOE IPUMEHEHHME: TUTPOMETP M IICUXPOMETP,

KaJIOPUMETP, TEXHOJIOTUH IMOJTYUYCHHA COBPEMEHHBIX MaTCpHaIOB, B TOM YHCJIIC HAHOMATCpHUalIOB, U
HaHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu mnoHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.
JleMOHCTpaLus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3TyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

DnekTpusanus Tea. DIeKTpudecKuid 3apsia. [IBa Buaa snektpuueckux 3apsiaoB. [IpoBoaHuky,
JUAJIEKTPUKU U MTOIYIPOBOJIHUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsija.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHbli 251eKTpUYECKUi 3apsi. DIEKTPUIECKOe
nosie. Hanmpsk€HHOCTB 3eKTpudeckoro mnosiA. lIpyuHIMn cynepno3suuuy 3JIEKTPUYECKUX IOJICH.
Jlunuu HanpsSHKEHHOCTH SJIEKTPUUYECKOTO OIS,

Pabora cun snexkrpocratuueckoro nois. [lorenuuan. Paznocts notenuuanos. [IpoBoguuku
U JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM Touie. JluaiekTpruueckasi IpOHUIIAEMOCTb.

OnektpoéMkocTb. KoHaeHcaTtop. DIEKTpOEMKOCTh IUIOCKOIO KOHJIEHCATOpa. OHEprus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTAaTUUECKAsT 3allUTa, 3a3€MJICHHE DJIEKTPONPUOOpPOB, KOHIEHCATOP, KOMUPOBATHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIL JAEUCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DJeKTpOocTaTUYECKas 3allHTa.

JUdNEeKTpUKU B SJIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUJIOMIAAU IUIACTUH, PACCTOSHUS
MEXIy HUMH U TUAJIEKTPUIECKON TTPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomoi

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUUYECKUI TOK. YCJIOBHS CYIIECTBOBaHUS 3JEKTPUUECKOro TokKa. VMCTOUHMKH TOKa.
Cuna toka. [IocTossHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DJIEKTPUYECKOE CONMPOTUBIICHUE. Y IEIbHOE CONMPOTUBIICHUE BenlecTBa. [lociaenoBarenbHoe,
napajuieJIbHOE, CMEIIAHHOE COEIMHEHHUE POBOHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCT AIEKTPUIECKOTO TOKA.

DNEeKTPOABMKYIAs CUJIa U BHYTPEHHEE CONPOTUBIICHHE MCTOYHMKA TOKa. 3akoH Oma 1ist
MOJTHOM (3aMKHYTOM) 2JIeKTpraeckoit mernu. KopoTkoe 3aMbIkaHme.



ONEeKTpOHHAsl NPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHHS METAIIOB OT
teMriepaTypbl. CBEpXIIPOBOAUMOCT.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAs U MPUMECHAs] TPOBOJAUMOCTH MOTYNPOBOIHUKOB. CBOMCTBa
p—n-niepexona. [lomynpoBoAHUKOBBIE TPUOOPHI.

OJIEKTpUYECKUII TOK B pacTBOpaXx MU paciuylaBax 3JIEKTPOJIUTOB. IJIEKTPOIUTHYECKAs
U CCOIMAIs. DIEKTPOIIU3.

OneKTpuuyecknil TOK B ra3ax. CaMOCTOATENbHBI U HECAaMOCTOATENbHBIA pa3psa. MonHus.
IIna3zma.

TexHu4eckue ycTpocTBa M MPAKTHUECKOE IMPUMEHEHUE: aMIIepMETpP, BOIBTMETpP, PEOCTaT,
UCTOYHHUKHA TOKA, DIIEKTPOHArpeBaTEeNIbHbIE MNPUOOPHI, 3JIEKTPOOCBETUTENBHBIE  MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS,  BAKyyMHBIM  JUON,  TEPMHUCTOpPbl U  (HOTOPE3UCTOPHI,
[IOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS LMJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, ILUIOIIAU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmenanHoe CoOeIMHEHUE TPOBOJHUKOB.

IIpsiMoe wu3MepeHue HSIIEKTPOABIKYINEH Ccuibl. KOpoTkoe 3aMbIKaHHE TIaIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

M ckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSSI TPOBOJAMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomul

N3yuenue cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

N3mepeHue 31eKTpOABUKYIIEH CUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

HaGnronenue anextponusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku O6a3oBoro ypoBHs B 10 Kilacce OCYIIECTBISETCS € Y4ETOM
COJIepKaTeNIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, reorpapuu
Y TEXHOJIOTHH.

Meoicnpeomemnuvle nowsamus, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAy4yHOTO MO3HAHUS:
SBJICHME, HAay4yHbIH (QakT, TUMOTe3a, (QHU3MUECKas BEIUYMHA, 3aKOH, TEeOpHs, HaOII0/IeHHe,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHMH, JMHeWHas (yHKius, nmapadoina, runepbona,
uX rpaduku U CBOICTBa, TPUTOHOMETPUUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTaHI'EHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBl M HUX MPOEKIUM HA OCU KOOpAMHAT,
CJI0KEHHE BEKTOPOB.

buonoeusn: mexanmdeckoe IBM)KEHHE B >KUBOH mpupone, Iuddy3us, ocMOC, TEII000MEH
’KUBBIX OPraHU3MOB (BHJIbI TEIUIONEpENaud, TEIJIOBOE PAaBHOBECHE), AJIEKTPUUYECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: OUCKPETHOE CTPOEHHE BEIIECTBAa, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHasi Macca, TEIIOBbIE CBOMCTBA TBEPBIX TEJ, KHUAKOCTEN U ra3oB, dJIEKTPUUECKNE CBOMCTBA
METAJIJIOB, ANEKTPOIIUTUYECKAs TUCCOLMALINSI, TalIbBAHUKA.

TI'eoepaghus: BNaxXHOCTH BO3]lyXa, BETPbI, OapOMeETp, TEPMOMET.

Texnonocus: npeoOpa3zoBaHUe IBMKEHUN C UCIHOJIb30BAaHUEM MEXAHHU3MOB, YUET TPEHHUS B
TEXHHUKE, IOALIMIHUKN, HCIONb30BAaHUE 3aKOHA COXPAHEHMsI HMITyJbCca B TEXHUKE (pakera,
BOJIOMET U ApPYTHUE), ABUTATEIb BHYTPEHHETO CrOpaHHUsl, MapoBasi TypOrHa, OBITOBOM XOJIOAUIBLHUK,
KOHJUIMOHED, TEXHOJOTUH TOJIyYE€HUSI COBPEMEHHBIX MAaTEPHUajIOB, B TOM YHCIE HAHOMATEPHAJIOB,
U HAHOTEXHOJIOTHH, OSJIEKTPOCTAaTHYeCKasl 3alluTa, 3a3eMJICHHE JJIEKTpOnpuOOpoB, KCEPOKC,



CTPYWHBI TPHHTEP, AJIEKTPOHATpPEeBATEIbHbIE TNPHOOPHI, AJIEKTPOOCBETUTENLHBIE MPUOOPHI,
rajbBaHUKa.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA

ITocrositHHBIE MarHuThl. B3anMozaecTBre NOCTOSIHHBIX MarHUTOB. MarnutHoe nose. Bekrop
MarHuTHOM UHAYKIMH. [[pruHIMI cynepno3uuuyu MarHuTHBIX 1ToJIel. JIMHUM MarHUTHOW MHIYKLIMH.
KapTuHa 1uHUI MarHUTHOM MHAYKLIUU IOJIS IOCTOSIHHBIX MArHUTOB.

MarnutHoe moje IpoBOAHMKA € TOKOM. KapTuHa JIMHMM MHIYKIMM MAarHUTHOIO IIOJIA
JUIMHHOTO IIPSIMOTO IMPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJAHMKA, KATYIIKU ¢ TOKOM. OnbIT
Opcrena. BzanmopelicTBre IPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna JlopeHua, e€ Moaynb U HamnpasieHUe. J[BrkeHue 3apsHKEeHHOM YacTULIbl B OHOPOJHOM
MarHuTHOM nose. PaGora cuisl Jlopenna.

SIBneHne  ANEKTpOMarHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM  MHAYKIMH.
ONEeKTpOABUKYLIAs CUJIa MHAYKLIUU. 3aKOH 3JIEKTPOMarHUTHON uHAykuuu dapanes.

BuxpeBoe anekTpudeckoe mojie. OJIEKTPOJABMKYILAS CHJIa HWHAYKIUM B IPOBOIHHKE,
JBUKYLIEMCS IOCTYIIATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHME CAMOMHIYKIMHU. DJIEKTPOABUKYILAS CHUJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DIEKTPOMAarHuTHOE I0JIE.

TexHuueckue yCTpoicTBA U NPAKTHUUECKOE IPUMEHEHHE: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMAarHUTBhI, IEKTPOJABUIaTENb, YCKOPUTEIIN DIEMEHTAPHbBIX YaCTHILI, UHAYKLIIHOHHAS I1E€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JIHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBiEeHME PNEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTb JIEKTPOABIIKYILIEH CHJIBI MHAYKLIUHU OT CKOPOCTHM W3MEHEHUS MarHUTHOIO
IIOTOKa.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

M3y4yeHre MarHuTHOTO TIOJIS KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue SABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle Koaeoanus

Konebarenbnas cuctema. CBoOogHble MexaHuueckue Kosebanus. [apmoHHueckue
koneOanus. llepuon, wacrora, ammumryaa u (aza xonebanuil. [IpyXUHHBIH MasSTHHK.
MaremaTruecKkuii MasgTHUK. YpaBHEHUE TapMOHMYECKUX KoseOaHuil. [IpeBpaiienue sHEpruu mpu
TapMOHHMYECKUX KOJICOaAHUSX.

Konebarenbupiit  koHTYp. CBOOOAHBIE JJIEKTPOMATHUTHBIE KOJIeOaHHWS B HA€aTLHOM
KOJeOaTeIbHOM  KOHTYpe. AHAJIOTHS MEXKIYy MEXaHWYECKUMH H  DJEKTPOMArHUTHBIMU



konebanusmMu. @opmyna Tomcona. 3aKOH COXpaHEHUs SHEPTrUU B HICATLHOM KOJIEOATEIIEHOM
KOHTYpE.

[IpencraBienne o 3aTyXawmUX KoieOaHUsSX. BBIHYXICHHbIE MEXaHHUYECKHE KOJICOAHMS.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbiii ToKk. CHHyCOWJANbHBIA NEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HANIPSIKECHU L.

Tpancdopmarop. IIpousBoacTBo, mepenadya M TMOTPEOJSCHHE JIEKTPHUECKOW HSHEPIHUU.
OKOJIOTMYECKUE PpUCKU T[pU TPOU3BOJACTBE 3JEKTpo3Hepruu. KynpTypa HCHIONB30BaHUS
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHu4eckue ycTpoucTBa U MPAKTUUECKOE TPUMEHEHHUE: IEKTPUUECKUI 3BOHOK, T€HEpaTOp
IIEPEMEHHOT'0 TOKA, JIMHUU JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTENbHOM CHUCTEMbI (MPYKUHHBIM WM MaTeMaTHYeCKU
MasITHHK).

HaGuroieHne 3aryxaronux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumiorpaMmbl  (3aBUCUMOCTH ~ CWJIBI  TOKa W HAmpsDKEHUST OT  BpPEMEHH) IS
3JIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc mpu mociaenoBaTeNbHOM COCIMHEHHH PE3UCTOpA, KATYIIKA WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIEOAHUM Tpy3a HA HUTH OT JIJIMHBI HUTH U
Macchl rpysa.

HccnenoBaHue MEpEeMEHHOIO TOKa B LENUM M3  IOCJIEI0BaTEIbHO  COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL

Mexanudeckue BOJHBI, yclioBUs pacnipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs U
nHa BosiHbI. [lomepednsie U nmpoaoabHble BOJIHBL. MHTEepdepeHius u nudpakius MeXaHHIeCKUX
BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJIHBI. YCIOBUS H3JIYY€HHUsS AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHrtanus BekTopoB E, B, V B snexkrpomaruutHOi BosiHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHHMe,  MpelOMIICHHWe,  monsApu3auus,  Audpakius,  uHTepdepenuus.  CKOpOCTh
AJIEKTPOMATrHUTHBIX BOJIH.

[IIkana >meKTpoMarHUTHBIX BOJH. [IpuMeHeHre 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUICHU. Pannonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEebl.

TexHU4ecKne YCTPOMCTBA M MPAKTHYECKOE TMPUMEHEHHE: MY3BIKAIbHBIE WHCTPYMEHTHI,
yIbTPa3BYKOBas JIUArHOCTHKAa B TEXHUKE M MEJIUILIMHE, pajap, pPaJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneb6:mrommeecs Teno Kak UCTOUHUK 3BYKa.

HabGnronenue otpaxeHus U MpeIOMIICHUS MEXaHUIECKUX BOJTH.

Hab6monenue natepdepeHnu u AUPpaKkiiud MEXaHHUECKUX BOJH.

3BYKOBOH pe30HAHC.

Habnronenue cBsi3u rpPOMKOCTH 3ByKa U BHICOTHI TOHA C aMIUTUTYAON M YaCTOTOM KOJIeOaHHIA.



HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKeHHE, IPEIOMIICHUE, MOJSpU3alus,
nudpakiys, HHTEpPEpeHITHS.

Tema 3. Onmuxa

I'eomerpuueckasa onrtuka. IIpsmonuHeliHOe pacnpocTpaHEHUE CBETa B OJHOPOJHON cpene.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpakeHue cBera. 3akoHbl OTpaxeHHs cBera. llocTpoeHue wu300pakeHUN B ILIOCKOM
3epKae.

[Ipenomiienue cBera. 3aKOHBI MpeIOMIICHHs cBeTa. AOCONMIOTHBIN MOKA3aTeNb MPEIOMICHHUS.
ITonnoe BHyTpeHHEE OoTpaxkeHue. [IpeenpHblil yroil IOJIHOrO BHYTPEHHETO OTPAKEHHUS.

Hucniepcus cera. CrioxkHbINM cocTaB Oenoro cBera. L[Ber.

Cobuparomue 1 pacceuBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE PacCTOSHUE U ONTHYECKAs
cuna ToHKoM nuH3bL [locTpoeHue wn300pakeHHil B COOMpAONIMX W PACCEHMBAIOIIMX JIMH3aX.
®dopMyna TOHKOU JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

Bonnosas ontuka. Uutepdepenius ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS HAOIIOICHUS
MaKCHMyMOB U MHUHHUMYMOB B MHTE€PPEPEHLUUOHHON KapTUHE OT JABYX CHH(A3HBIX KOT'€PEHTHBIX
HMCTOYHHKOB.

Hudpaxus cera. udpakiuonHas pemérka. Y cnoBre HaOMOEHUS ITIaBHBIX MaKCUMYMOB
IIPH [TaJICHUA MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKITMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHUYEeCKHEe YCTPOHCTBA W TIPAKTHYECKOE MPUMEHEHHE: OYKH, JIyma, (oToammapar,
MPOSKIIMOHHBIN amnmapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAS ONTHKA, NU(paKIMOHHAS PeléTKa,
HOJIIPOU .

Jlemoncmpayuu

[IpsimonuHetHOE pacHIpoCTpaHEHUEe, OTpaXKEHHEe U IpesoMieHue cBeta. OnTuyeckue
IPUOOPHI.

[TostHOE BHYTpeHHEe oTpakeHrne. Mojiesib CBETOBOIA.

HccnenoBanre cBONCTB N300pakeHU B JTHH3AX.

Mopenn MEUKpOCKOIa, TEJIECKOIIA.

Habmonenue nntepdepeHnnn ceera.

Habmonenue nudpakiuu cera.

Habmroenue nucnepcun cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmonenne nonsipusanuu cera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6monenue qucnepcun cBerta.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHUTEILHOCTH
I'paHuubl NPUMEHUMOCTH KJIIACCUYECKOW MexXaHHUKU. llocTynmarsl cnennanbHOM Teopuu
OTHOCUTEIIbHOCTH: WHBAapUAaHTHOCTb MOJYJISI CKOPOCTH CBE€Ta B  BaKyyMme, MPUHIUI
OTHOCHUTEJIBHOCTH DHHINTEHHA.
OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
DHeprusi U UMITYJIbC PEISTUBUCTCKOMN YaCTHULIBI.
CB43b MACChI C SHEPTUEN Y UMITYJILCOM PEISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmuol K6anmoeoii onmuKu



@®otonbl. @opmyna [lnanka cBs3u sHepruu (HOTOHA C €0 YACTOTOW. DHEPIrUs U UMITYJIbC
dboToHa.

OtxkpeiTre u uccienoanue pororddexra. Onbitel A. I'. Croneroa. 3akoHsl GoTodddekra.
VYpauenue DitHireiiHa 11 potodrddekra. «KpacHas rpanuia» dpotodrddekra.

Hasnenue ceera. Onbrtsl [1. H. JIeOenera.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W TPAKTUYECKOE NpHUMEHEHHe: (OTOIIEMEHT, (HOTOAATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro ¢porodddekra.

CBeToquoI.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuto o -wactuil. [lnanerapnas
moznenb aroma. Ilocrynatsl bopa. M3nydyenue u mornomeHnue (OTOHOB IpH IMEpexojie aToMa C
OJIHOTO YPOBHSI 3HEpruu Ha Apyroi. Buasl cniekTpoB. CrieKTp ypOBHEN SHEPrUU aToMa BOA0PO/a.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KoprnyckynsipHO-BOJHOBOM Ayaan3M.

CnoHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHuueckue yCTpPONCTBA M IPAKTUYECKOE IIPUMEHEHME: CHEKTPAJIbHBIM  aHaIu3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monuens omnbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, TOKA3bIBAIOLINE CI0KHOCTh CTpOoeHUs sapa. OTKpbITHE PaJHOaKTUBHOCTH.
OmneiThl Pezepdopna mo omnpeneneHUro cocTaBa paguoakTHUBHOro u3inydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3iyueHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OtkpriTHe npoToHa U HelTpoHa. Hykimonnas monens siapa IeiizenOepra—lBanenko. 3apsin
anpa. Maccooe uncio sapa. M3oTomnsl.

Anbda-pacnaa. ONEKTPOHHBIM M TMO3UTPOHHBIM Oera-pacman. ['amma-uznydeHue. 3akoH

paZMoaKTUBHOIO pacnaja.

OHeprus CBA3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES A1ED.

Anepuwiii  peaktop. TepmosinepHslii cuHTe3. I[IpoOrembl W THEPCHEKTUBBI  SAEPHOM
DHEPreTUKHU. DKOJIOTHUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO (pr3nyeckoi KapTUHBI MUpa.

TexHuueckue yCTpOWCTBA M MPAKTUUYECKOEe IMPHUMEHEHHE: I03UMeTp, kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TurK MOHU3HPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).

Pa3pnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH



Oranbl pa3BUTHs acTpoHOMUU. [IpHUKiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUYECHUE ACTPOHOMUMU.

Bun 38é31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bl, JIAHEThI, X BUAUMOE ABHKEHUE.

ConneuHas cucrema.

Couniie. ConneuHas akTuBHOCTh. ctounuk sHeprun CosiHiia v 3BE3/1. 3BE3/bl, UX OCHOBHbBIE
XapakTepUCTUKU. JluarpamMma «CHEKTpPaJIbHBIM KJIACC — CBETUMOCTBY». 3BE3IBI  TJIaBHOM
MIOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTb ~ «Macca —  CBETUMOCTb» A 3BE31  IJIABHOU
nocjeaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE34. COBpEMEHHBIE IPEACTABIEHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJIHLA U 3BE3/. DTaIbl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama [Manaktuka. [lonoxxenune u aBmxenue Connua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacmmpenue Bceenmennoil. 3akon XaO6ma. PaszGeranme ramaktuk. Teopust
Bonpuioro B3peiBa. PennkroBoe uzinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C HCIOIb30BaHUEM KOMITbIOTEPHBIX MPUIOKEHUHN IS
OIpe/IeNICeHUs] TIOJOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3ZMS
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o01marmniee noBTOpeHne

Ponb Gu3uku 1 acCTpOHOMHUHU B SKOHOMUYECKOM, TEXHOJIOTHUECKOH, COITUATBHON U 3THYECKOU
cdepax IesTEIbHOCTH YeJI0BEeKa, POJib U MECTO (PM3UKHU M aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOMN
KapTUHE MHpa, poyib (U3NYECKOH Teopud B (POPMUPOBAHMM TPEACTABICHUH O (HU3NIECKOMH
KapTUHE MUpPA, MEeCTO (U3MUECKON KapTHUHBI MHUpa B OOIIEM PSAIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX PEJICTABICHUN O IIPUPOJE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kjacce ocymecTBisieTcs ¢ Y4ETOM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOIOTHH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

MeosicnpeOomemnuvle nowsimus, CBSI3aHHBIE C W3Y4Y€HHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4dHbI QakT, runores3a, (¢u3NyecKas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJEHUE,
AKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelleHne CUCTEMbl YPaBHEHHMH, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPhl U HX
MPOEKIIMM HAa OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, IMPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIIHA,
MpU3HAKU TTOI00MS TPEYTOIBbHUKOB, ONPEIEICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

bBuonozcus: snektpuyeckue SBJIEHUS B )KUBOM MpPUpPOJE, KojebaTeabHble ABHKEHUS B JKUBOI
MIPUPOJIE, ONITUYECKHE SIBJICHUS B KUBOM MPUPOJE, NEHCTBUE paArallii Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHME aTOMOB W MOJEKYJ, KpHUCTalIMYecKass CTPYKTypa TBEPABIX Tell,
MeXaHHU3MbI 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAH3.

l'eocpaghusa: MarHuUTHBIE TONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX PYA, (OTOCHEMKA 3EMHOMN
MOBEPXHOCTHU, IPEICKAZAHUE 3EMIIETPSICEHUII.

Texnonocusi: MUHUM DIIEKTpPOIIEpenay, T'€HEepaTop IMEPEMEHHOI0 TOKa, 3JIEKTPOABHUIATENb,
WHAYKIIMOHHAS Te4b, pajgap, paguonpuéMHUK, TENeBH30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHAst OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yweOHOro mnpenmera «®Pusmka» Ha ypoBHE CpefHEro oolmero ooOpa3oBaHHS
(6a30BBIl YPOBEHB) JOJKHO 00ECHICYUTh JOCTHIKEHHUE CIEAYIOINX TMYHOCTHBIX, METAPEAMETHBIX
" IPpCAMETHBIX O6pa3OBaTeJIBHBIX PC3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE pE3yibTaThl OCBOEHUS ydeOHOro mnpenmera «®Pu3uKa» TOJKHBI OTpaXkarhb
TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCSl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIUEH JTUYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX YOEXIIEHUH,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IEHHOCTSIM POCCHICKOTO OOIIECTBa, paCIIMPEHUE KU3ZHEHHOTO
OTIbITA U OIBITA JEATEIILHOCTH B MPOLIECCE Peau3aliid OCHOBHBIX HAIPaBJICHUN BOCIHMTATEIbHON
JIeSATeTbHOCTH, B TOM YHUCJIE€ B YACTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

chOpMUPOBAHHOCTh  TPAKAAHCKOM  TO3MLIMUU  OOyYaromerocss Kak  aKTHBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

MPUHATHE TPATUIUOHHBIX OOIIEUETIOBEUECKUX TYMAHHCTHYECKUX U JEMOKPATHYECKUX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JCSTEIBHOCTh B HHTEpPEcax TPa)JTaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aMO/ICHCTBOBATH C COIIMATLHBIMA HHCTUTYTAMU B COOTBETCTBHH C UX (PYHKIIHSIMH
Y Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS S

c¢(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM POCCUMCKUX YUEHBIX
B 00s1acTH (DU3UKH U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTUPYSACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOUas 3CTETHUKY HAy4YHOI'O TBOPYECTBA, MPHUCYILETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHusi:

WHTEPEC K pa3aTudHbIM chepam npodeccuoHaIbHOM EeITeTbHOCTH, B TOM YUCIIE CBI3aHHBIM C
¢bu3uKOol ¥ TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHEI;

TOTOBHOCTb M CIIOCOOHOCTh K OOPa30BaHHMIO U CamMOOOpa3oBaHUIO B 00JacTH (PU3UKUA Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh  DKOJOTUYECKOW KYJIbTYpPhl, OCO3HAaHHE TJIOOATHHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;

MJIAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHMS IIeJIei
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paCIIMpPEHHUE OTBITA JACSITEIILHOCTH IKOJIOTMYECKOM HAMPABIECHHOCTH HA OCHOBE MMEIOIUXCS
3HaHW IO PHU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:



c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UYEeCKON HAYKH,

OCO3HAaHHE I[IEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh B TpOIlecCe M3ydeHUs (PU3UKU
OCYILECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JESITeIbHOCTh WHAMBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3oBble Jloruyeckue a1ecTBUA:

CaMOCTOSITENIbHO  (POPMYJIMPOBAaTh M aKTyalIU3UpOBaTh MpodieMy, paccMaTpuBarh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3aJaBaTh [TApAMETPhl U KPUTEPUU UX TOCTHUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NYCCKUX SIBICHUSX;

pa3palaThIBaTh IJIaH PEHICHUs MPOOJIEeMbl C YUETOM aHAU3a UMEIOLIUXCA MaTepUaIbHbIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHHMBAaTh COOTBETCTBUE pE3YyJIbTATOB LEJAM,
OIICHUBATh PUCKHU MOCIICACTBHUI JAESITEIBHOCTH;

KOOPJAMHHUPOBATh W BBINOJHATH pPAOOTy B YCIOBHUSIX PEATbHOr0, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPOOIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQJIETh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBHIMU MOHATHSAMH U MeTojamH (pusmdeckoin
HAYKU;

BJIQJIETh HaBBIKAMH Y4eOHO-MCCIIEIOBATEIbCKOW U MPOEKTHOW AESITeNbHOCTH B 001acTU
($u3uKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEJIbHOMY MOMCKY METOJOB pEIICHUs 3aaad
buznYecKOro coaepxKaHus, MPUMEHEHHUIO Pa3IUYHBIX METO/I0B TO3HAHMS,

BIAJCTh BUJAMU JEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHWA, €ro HMHTEpIIpETaIuH,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3NIUYHBIX YU€OHBIX CHTYAIUSIX, B TOM YUCIE MPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh TPUUMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIU3UPOBaTh 3a7a4dy, BbIIBUTATh TUIIOTE3Y
e€ pelIeHus, HaXOUTh apTyYMEHTHI JJIs I0Ka3aTeIhCTBA CBOUX YTBEPKICHUI, 3aaBaTh MapaMeTphl
Y KPUTEPHUU PEILICHNUS;

aHAJIM3UPOBATH MOJYyUYEHHBIE B XOJI€ PEIICHUS 3aJaud Pe3yJbTaThl, KPUTUYECKH OIICHUBATH
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (HOPMYTUPOBATH COOCTBEHHBIE 3a/ladyu B 00pa30BATENbHON JEATEIHHOCTH, B TOM
qHclie MPU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NEPEHOCUTH 3HaHUS 10 (PU3HKE B MPAKTUUYECKYIO 00IACTh KU3HEACSITETFHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIEC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINEe aThTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIQJICTh HaBBIKAMHU TMOJy4YeHUsT HHGOpMAIMU (PU3NUECKOTO COJEPKaHUS M3 HCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSATEIbHO OCYIIECTBJIATH IOUCK, AaHalIM3, CHCTEeMaTH3alUI0 U
WHTEpIpETauio HHOOPMAIIUU PA3IUIHBIX BUIOB U (POPM MIPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH MH(OpMAIIHH;

HCIIOJIB30BaTh CPEACTBA MH(DOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJOTUHA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHM3AIMOHHBIX 3aJad C COONoJieHueM TpeboBaHUM
OPrOHOMHUKH, TEXHHKH O€30MacHOCTHU, THTHUEHBI, PECypCOCOEPEKEHUs], MPABOBBIX W ITHUYECKHUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30MacHOCTH;



CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJEPKaHMs B PA3IMYHBIX opMarax ¢ y4ETOM Ha3HAUCHHUS
UHpOpPMALlUM M LEJIEeBOM ayquTOpUHU, BbIOMpas ONTUMAIbHYIO (OpMYy NpPEACTAaBICHUA U
BU3YaIM3al1H.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILECTBJIAThH OOILEHHE HA YPOKaX (PU3MKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPEIICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHIyaIbHON paboTHI;

BbIOMpPATh TEMAaTUKy WU METOJbl COBMECTHBIX JAEHCTBMHM C y4y€TOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATD LIEJIU COBMECTHOM NEATENBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH NEHCTBUS
10 €€ JOCTHXKCHUIO: COCTABIIATH IUIAH JEWCTBUM, pacHpeleisaTh polau ¢ Y4ETOM MHEHHU
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLCHUBATb Ka4Y€CTBO CBOCTO BKJIAaAad U KAXKXAOTO YYaCTHHKAa KOMaH/Ibl B O6HII/II71 pE3ybTAT 110
pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OUCHHWBATH HJACH C IMO3MIHWU HOBHU3HLI, OPUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHWICCTBJIATL IMO3UTHUBHOC CTPATCTNYCCKOC MMOBCACHHUEC B PA3JIMYHBIX CUTyallUAX, IIPOSABJIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA
Camoopranusaums:

CaMOCTOSITENIbHO OCYILECTBJISATh IMO3HABATEIbHYIO MEATEIbHOCTh B 001MacTH (QHU3UMKH U
ACTPOHOMHH, BBISIBJISITH ITPOOJIEMEBI, CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIC 33/1a4H,

CaMOCTOSITEJIbBHO COCTAaBJIATh IUIAH PEIICHUS] PACUETHBIX M KAueCTBEHHBIX 3aJad, IUIaH
BBITIOJTHCHUSI  MPAKTUYECKOW pPabOTBI ¢  yd4ETOM HMEIONMUXCS  PECYpPCoOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

Ccroco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO DPYAULIUUA B 001acTU (PU3UKHU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyaIlUMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATEIHHOCTH, OIICHHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIIJICTh HABBIKAMH TIO3HABATEIHLHON pedIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

WCITOJIH30BaTh MPUEMBI peDIESKCHH JIJIsl OTICHKU CUTYAI[uH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEATEILHOCTH;

MPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce A0CTHKEHUSI TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI 10 (PU3HMKE IS
YpOBHSL cpeaHero oOmiero obpa3oBaHUs y OOYYAIOIIMXCS COBEPUICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPE/oIaralomuii chopMUpoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE AMOIIMOHAIBHOE COCTOSIHHE,
BHJICTh HAINPABJICHUS PA3BUTHSI COOCTBEHHOM YMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;



CaMOpETYJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEACHHUE, CIOCOOHOCTh aaNTHPOBATHCSA K SMOIMOHAIBHBIM M3MEHEHHSM U HPOSIBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIMM, BKIIOYAIOMICH CTpPEMJICHHE K JOCTIDKCHHIO LEIH M YCIexy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/ISl M3 CBOMX BO3MOXKHOCTEIH;

SMIIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHMMAaTh SMOIMOHAJIBHOE COCTOSIHUE JpPYTHX,
YUUTBIBATh €T0 IIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COYYBCTBHUIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBICTPAMBATh OTHOUICHUS C JIPYTHMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

MNPEJIMETHBIE PE3YJIBTATHI

K xonmy obydenuss B 10 kiacce mpeaMeTHbie pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAFOIIUXCS YMECHHM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb MW MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MUpa, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPaKTUYECKON
JNeITEeIILHOCTH JIFOICH

YUUTHIBATh TPAHUIIBI IPUMEHEHHUS U3YYEHHBIX (PU3MYECKHX MOJIeJeil: MaTepralibHas TOUYKa,
WHEpIHaIbHAs CUCTeMa OTCYETA, aOCOMIOTHO TBEPIOE TENO, WACATBHBIA ra3, MOJEIU CTPOCHUS
ra3oB, XHUIKOCTEH W TBEPABIX TEJ, TOYCUHBIN JJICKTPHUCCKHUHN 3aps] NMpH pEHICHUU (HU3HICCKUX
3aj1ad4;

pacno3HaBaTh (DU3WYECKUE SBJICHUS (MPOIECChl) M OOBACHATH WX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYIIPHO-KHHETUYCCKOW TEOPHH CTPOCHUS BEIIECTBA W DJICKTPOJUHAMUKU:
pPaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE MaJICHUE Tel, JBUKECHHE
10 OKPYXXHOCTH, WHEPIUs, B3auMoaercTBue tei, nuddysus, OpOyHOBCKOE JIBIKEHUE, CTPOCHUE
KUJIKOCTEH M TBEPHBIX TeEN, U3MEHEHHE 00bEMa Tel NpH HarpeBaHWM (OXJIKICHHUH), TEIJIOBOE
paBHOBECHE, WCIAPCHHME, KOHJICHCAIMS, IUIABJICHHUE, KPUCTAUTU3AlNs, KHIICHUE, BIAKHOCTH
BO3/lyXa, IMOBBIIIEHUE JaBIECHUS Ta3a MPH €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHUS T'a3a B H30IMPOIIECCax, dICKTPHU3AIHS TEJ, B3aUMOJICHCTBUE 3apsIJIOB;

OTHCHIBATh MEXaHUYECKOE ABMKCHHE, UCTIONB3Ys (hM3MUECKUE BETMUMHBI: KOOPIMHATA, TYTh,
nepeMenieHne, CKOPOCTh, YCKOPEHHEe, Macca Teja, CHila, UMITYJIbC Tella, KWHEeTUYeCKasl dHEPTus,
MOTEHIIMAJbHAs DHEpPrusi, MexaHudeckas paboTa, MeXaHWYecKas MOIIHOCTh; MpPH ONHUCAHUU
MPABWIIBHO TPAKTOBATh (PM3MUECKUN CMBICI UCIIOJIb3YEMBIX BEJMIMH, HX 0003HAYCHUS U CTUHUIIBI,
HAXOJUTh (POPMYIIBI, CBA3BIBAIONINE TAHHYIO (PHU3NYECKYIO BETUYHHY C IPYTUMH BEIUYMHAMY,

ONKCHIBAThL W3yYCHHBIC TEIUIOBBIC CBOWCTBA TET W TEIUIOBBIC SIBJICHHS, HCIOIB3YS
dbusznyeckue BeNMYMHBL: JIaBIeHHWE Ta3za, TeMIeparypa, CpeaHss KHUHeTW4ecKas JSHEeprus
XAOTUYECKOTO JIBFDKCHHUS MOJICKYJ, CPEIHEKBAJAPATUYHAS CKOPOCTH MOJICKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSIsI HJHEpPrusi, padora raza, Kod()PHUIMEHT MOJE3HOTO AEWCTBUSA TEIIOBOTO
JIBUTATEIS; IPHU OTIMCAHUN TTPABMIIEHO TPAKTOBATh (PU3UICCKUI CMBICI UCTIONB3YEMBIX BEJIMUUH, UX
0003HaYeHHs ¥ €IUHUIIBI, HAXOIUTh (POPMYIIbI, CBS3bIBAIOIINE JAaHHYIO (DU3HUECKYIO0 BETUUYHHY C
JIPYTHMH BEJTUIHHAM;

OMKCHIBATh H3YYCHHBIE JJICKTPUUYECKHE CBOMCTBA BEUIECTBA W DJICKTPUUYECKUE SBIICHUS
(mpotiecchbl), UCHOIB3Ys] (PU3NYECKHE BEIUUYMHBI: DJIEKTPUUYECKUM 3apsij, AJIEKTPUYECKOE II0JIe,
HANPSDKEHHOCTD TOJISA, MMOTEHIINAN, PA3HOCTh MOTEHIIMATIOB; TIPU ONMKUCAHWUU MPABUIHHO TPAKTOBAThH
(U3HYECKUN CMBICI HCITOJIb3yEeMbIX BEJIMYMH, MX 0003HAYCHHS W €JIMHHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (DU3HUECKYIO BETMUUHY C APYTUMHU BEIMYUHAMU;

AHAIM3UPOBATh (PU3UYECKHE TPOIECCHl W SBICHUS, HCIONB3YysA (PH3NYECKHEe 3aKOHBI W
MPUHIMILL: 3aKOH BcemupHoro TsroteHus, |, Il u Il 3akonsl HploToHa, 3aKOH COXpaHEHUs
MEXaHHYECKON PHEPTHH, 3aKOH COXPAHCHHS WUMITYJIbCa, MPUHIUI CYIEPIIO3UIIUN CHJI, TIPUHITAT
paBHOIPABUsI WHEPIHUATBHBIX CHCTEM OTCU&Ta, MOJEKYISIPHO-KMHETUYECKYI) TEOPHIO CTPOCHHUS
BEIIECTBA, Fa30BbIC 3aKOHBI, CBSA3b CPEAHECH KHHETHUECKON YHEPTHH TEIJIOBOTO JABMKCHHS MOJICKYJT



¢ abCOIOTHOM TeMIepaTypo, MepBHIi 3aKOH TEPMOINHAMHKH, 3aKOH COXPAHEHUS dJIEKTPUIECKOTO
3apsaa, 3akoH KysnoHa, mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKCHUE U YCIOBUSA (TPAHULIBI, O0JIACTH ) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHLMUIIBI JEHCTBHUS MalIuH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3nnYaTh yCiIoBUsS MX O€30MACHOTO MCIIOIB30BaHMS B TOBCEAHEBHOM KU3HU;

BBIMOJHATh OKCIEPUMEHTHI IO HCCIEIOBAHUIO (DHU3HUECKUX SBJICHUN U MPOILIECCOB C
UCTIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX M3MEPEHHIA, PH 3TOM (OPMYIMPOBAThH MpodiieMy/3agaqy
U TUINOTE3y Y4eOHOro 3KCIepuMEeHTa, coOMpaTh YCTaHOBKY W3 IMPEAJIOKEHHOro 000pYAOBaHUS,
IPOBOJUTH OMBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHbIEC U3MEpPEHUs (PU3HMUECKUX BEITUYMH, IIPU 3TOM BBHIOMpATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHHUsI M HUCIOJIb30BaTh W3BECTHBIE METOJBI OLIEHKU MOTPEIIHOCTEH
W3MEPEHHUI;

UCCIIEIOBATh 3aBUCHMOCTH MEXAY (PU3MUECKUMH BEIMYMHAMHU C HCIIOJIb30BAaHHEM MPSMBIX
U3MEpPEHMl, MpU STOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHpOBATH pe3yJabTaThl MOJYYEHHOM
3aBHCUMOCTH (PM3MYECKUX BEIMYUH B BUJE TAOJHIl U TPaQHKOB, J€IaTh BBIBOABI 110 PE3yabTaTaM
UCCJICJIOBAHMUS,

coOnronarh mpaBwia O€30MaCHOrO TpyAa NpU NPOBEACHUM HCCIEIOBAaHUI B paMmKax
yu4eOHOr0  JKCIEepUMEHTa, Y4eOHO-MCCIENIOBATEIbCKOM M  MPOEKTHOMW  JESITENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JaOOPaTOPHOIro 000py10BaHUS;

pemaTh pacu€THbIC 3a7]a4u C SIBHO 33JJaHHOW (PU3NYECKON MOJENbI0, UCTIONb3Ys (hHU3HUecKHe
3aKOHBI W TPHUHLUIBI, HA OCHOBE aHAIM3a YCJOBUS 33/Ja4d BHIOMPATh (PU3MUECKYIO MOJEIb,
BBIICTIATh (DUM3HUECKHE BENUYMHBI U (HOPMYINbI, HEOOXOAUMBbIe Uisi €€ pelIeHHs], MPOBOIUTH
pacu€Thl M OIIEHUBATh PEATbHOCTH TOTYYEHHOTO 3HAYCHUST (PU3UIECKOMN BETHUNHBI;

peliaTte KayeCTBEHHBIC 3a/layM: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUHBYIO IIETIOUKY
paccyXJIeHHI ¢ ONOpor Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHUS,

UCIIONIb30BATh MPH PEUICHUH y4eOHBIX 3a/7a4 COBpPEMEHHbIE HH(POPMAIMOHHbBIE TEXHOJIOTUN
JUIsL TIOMCKa, CTPYKTYpUPOBAaHMs, HWHTEpPIpPETalMd M MpPEICTaBICHUs y4yeOHOM U HaydHO-
HOMYJISPHON MH(OPMAIMK, MOJYYEeHHON U3 pa3IUYHBIX MUCTOYHHMKOB, KPUTUYECKH aHAIN3UPOBATh
MOJIy4aeMy1o HH(POPMAIHIO;

NOPUBOAUTH MPHUMEpPHI BKJIAJa POCCHMCKUX M 3apyOEKHBIX Y4YEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbICHEHUE MPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS M0 (PU3MKE B MOBCEIHEBHON JKU3HU JUIs 00ecreueHHsI
0€30MacHOCTH NMpHU OOpaLIeHUH ¢ MPUOOpaMU M TEXHUYECKHUMH YCTPOMCTBaMHM, Ui COXpPaHEHUs
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOIMYECKOT0 TIOBEACHNUS B OKpYXKarollei cpee;

paboTaTh B IpyMIE C BHIIOJHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, MIIAaHUPOBATh padoTy
IPYNIbl, pPalMOHAIBHO PACHpPENeNATh OOS3aHHOCTM M IJIAHUPOBATh  JIEATENIBHOCTH B
HECTaHJIaPTHBIX CHUTYaIUsAX, a/leKBaTHO OIICHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TPYIIbl B
peleHne paccMaTpruBaeMoil MpoOIIEMBI.

K xonmy obyuenuss B 11 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JEMOHCTPUPOBATh Ha MpPUMEPAX pPOJb MU MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAayYyHOW KapTUHBI MHpa, B Pa3BUTHUHU COBPEMEHHON TEXHUKM WU TEXHOJIOTMM, B NPaKTUYECKON
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YYUTBIBATh TpPAHMIBI NPUMEHEHHS M3Y4YEHHbIX (U3MUECKHX MOJeJel: TOYeUYHBIH
AIIEKTPUYECKUH 3aps/, Jy4 CBETa, TOUCYHBI UCTOYHHMK CBETA, SJIEpHAsi MOJETb aToMa, HyKJIOHHAs
MO/IENIb aTOMHOT'O Si/ipa MPH peleHNH (PU3NYEeCKHX 3a/1a4;

pacno3HaBaTh (HU3WYECKUE SBICHUS (MPOIECChI) W OOBACHITH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN U KBAaHTOBOM (HM3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JeWCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, D3JEKTPOMAarHUTHAs
UHAYKLIHS, JEHCTBME MAarHUTHOIO IIOJII HA IPOBOJAHMK C TOKOM M JBWXKYLIMICS 3apsm,
AIIEKTPOMAarHuTHbIE KOJeOaHUs U BOJHBI, NPSIMOJIMHEHHOE PaclpOCTpaHEHHE CBETa, OTpPaKeHUE,



npenomiieHue, WHTephepeHnus, audpakous ¢ TOoJsSpHu3alus CBeTa, JUCIEPCHS CBETa,
dotoanekrpuuecknii dpdext (dhoTodrddekrt), cBeToBOE MaBieHHWE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/JIa, ECTECTBEHHAs! U UICKYCCTBEHHAs PallOaKTUBHOCTD;

OMKCHIBATh HM3yYEHHBbIE CBOMCTBA BELIECTBA (IJIEKTPUYECKUE, MArHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYIO TPOBOAMMOCTD PA3IMYHBIX CpPEA) W AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOIECCHI),
UCIONB3YS  (PU3WYECKUE BEJMYHMHBL: JJIEKTPUUYECKHIM 3apsl, cuja TOKa, DJIEKTPHUUECKOe
HAIpPSDKEHUE, JIEKTPUYECKOE CONPOTHUBIIEHUE, PA3HOCTh MOTEHLIMAJIOB, 3JIEKTPOABUKYIIAS CHIIA,
paboTa TOKa, MHAYKLUHS MarHUTHOTO Mojs, cuia Awmrmepa, cuwia JlopeHIla, WHIYKTUBHOCTH
KaTyIIKH, SHEPrUsl 3JCKTPUYECKOr0 M MAarHUTHOTO IIOJIeH, MepHojJ W 4YacToTa KoieOaHui B
KoJie0aTeIbHOM KOHTYpE, 3apsifi U Cujia TOKa B IPOIECCe TFapMOHUYECKHX AJIEKTPOMArHUTHBIX
KosiebaHui, (POKyCHOE paccTOSHME M ONTHYEeCKas CWiIa JIMH3bI, MPH ONHCAHUHM IPABUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICI UCIIOJIb3YEMbIX BEIMYHMH, X 0003HAYEHUS U €IUHUIIbI, YKA3bIBATh
(GbopMyIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHUMHY C APYTUMHU BETUYUHAMU;

ONKCHIBATh U3YUEHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCTIONb3Ys PUINUECKUE BEITUYUHBI:
CKOpOCTH DJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI M 4acTOTa CBETA, SHEPTUs M MMITYJIbC (OTOHA,
Nepuoj MOoJIypacnaaa, dHEpPrusl CBSI3U aTOMHBIX SJ€p, NpPU ONUCAHUU TPABUIBHO TPAKTOBATh
(U3HYECKUN CMBICI HCITOJIB3yEeMbIX BEJIMYHH, UX 0003HAYCHHS M €IUHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JIAHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYTUMHU BEJIMYMHAMH, BBIUUCIATH 3HAUCHUE
(U3UYECKON BEJIMYUHBL;

aHAIM3UPOBATh (PU3MYECKHE NPOIECCHl M SBICHHS, HUCHONb3ys (U3Mueckue 3aKOHbI U
OpUHLMIIBL: 3aK0H OMa, 3aKOHBI TIOCJIEI0BAaTENIbHOTO U MApalIeIbHOTO COEAMHEHUSI IIPOBOIHUKOB,
3akoH JDxoyns—JleHna, 3akoH JIIEKTPOMATHUTHOW UWHAYKLIHH, 3aKOH MIPSIMOJIMHEHHOTO
pacipoCTpaHEHUsl CBETAa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHbI IPEJIOMIICHUS CBETa, YpPaBHEHME
Oiinmreitna st porodaddexra, 3aK0OH COXpaHEHUS FHEPTHH, 3aKOH COXPAHEHHS HUMITYJIbCa, 3aKOH
COXpaHEHHUs AIEKTPUUYECKOTO0 3aps/ia, 3aKOH COXPaHEHUsI MacCOBOT'0 UucIa, ocTynarsl bopa, 3akoH
paZMoOaKTUBHOTO pacmajaa, MpH ATOM pa3iudarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKECHUE U YCIOBHSA (TPAHUIIBI, 00JIACTH ) IPUMEHHUMOCTH;

OTIpeIeNIATh HAMpaBJICHUE BEKTOPAa UHIYKIIMH MAarHUTHOTO MOJIS MPOBOJIHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOMN JIMH30M;

BBITTOJIHATh OKCIEPUMEHTHI T10 HUCCIEIOBAaHHUIO (U3UYECKUX SBJICHUH M TIPOIECCOB C
MCIIOJIb30BaHUEM MPSAMBIX M KOCBEHHBIX U3MEPEHMIA: TpHu 3TOM (HOpMYyIHUpOBaTh MpobieMy/3aaady
U TUNOTE3y Y4eOHOIo 3KCIepUMEHTa, coOMpaTh YCTaHOBKY W3 IPEAJIOKEHHOro 000pYAOBaHUS,
MPOBOAMTH OMBIT U OPMYTUPOBATEH BHIBOIBI,

OCYIIECTBIISATH MPSIMBIC H KOCBEHHBIC M3MEPEHUS (DU3MUCCKUX BEJIIMYHH, P ITOM BBIOUPATH
ONTUMAJBHBIA CIOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJbI OIICHKH MOTPEUTHOCTEeN
WU3MEPEHHUI;

MCCIIEIOBATh 3aBUCUMOCTH (DM3MUYECKUX BEIUYUH C HCIOJIb30BAHUEM MPSIMBIX H3MEPEHU:
IpA STOM KOHCTPYHUPOBATh YCTAaHOBKY, (PHKCHPOBATH pE3yJIbTaThl TOJYYCHHOW 3aBUCHMOCTHU
bu3nYeCKUX BENWYHMH B BUJIE TaOIUI] U rpauKOB, JeNaTh BIBOBI [0 PE3yIbTaTaM UCCIICOBAHMUS,

coOnrofarh mpaBwia O€30MacHOro TpyAa IpU NPOBEACHUHM HCCIEIOBaHUM B paMKax
y4eOHOTO  SKCIIEPUMEHTa, y4eOHO-HCCIIEZOBATENIbCKOM M NPOEKTHOM  JEATETbHOCTH ¢
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;

peliaTh pacu€THbIC 3a7a4i C SIBHO 33JJaHHOW (PU3NYECKOM MOJENbI0, UCTIONB3Ys (hPU3HUYeCKHe
3aKOHBl W TPUHIUIBI, HA OCHOBE aHAM3a YCJIOBUS 3a/add BHIOMpATh (PU3MUECKYIO MOJENb,
BBIICTIAITh (DM3WUECKHE BENUYMHBI U (OpMynbl, HEOOXOAuUMBIC ISl €€ pelIeHHs, MPOBOJIUTH
pacy€Thl U OLIEHUBATH PEATLHOCTH IMOIYYEHHOTO 3HAUCHUS (PH3HMUECKON BETMYMHEI;

pemiaTth KauyeCTBEHHBIC 3aJayd: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYUBYIO IEMOYKY
PacCyXXJIEHUM ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

WCIIONIb30BATh MPH PEUICHUH y4eOHBIX 3a/7a4 COBpPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU
JUI  TIONCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAllMN W TPEJCTAaBICHHUS Y4YeOHOH W HaydHO-



HOMYISPHON MH(OPMAIMH, TOTYYSHHOW U3 Pa3IUYHBIX HUCTOYHUKOB, KPUTUYECKH aHAJIH3HPOBATH
oJTy4aeMyro HH(OpMaIuio;

OOBSACHATH NMPUHIMIBI ACUCTBUS MAalllMH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3ianyaTrhb
YCIIOBHS UX O€30MaCHOTO MCIIOJIb30BaHMSI B TOBCETHEBHOM JKU3HU;

NPUBOUTH MPUMEPHI BKJIAJa POCCHMCKUX M 3apyOEKHBIX Y4YEHBIX-(DU3MKOB B pPa3BUTHE
HAaYKH, B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHIA;

HCII0JIL30BATh TCOPCTUYCCKUC 3HAHUA I10 (1)I/I3I/IKC B HOBCCHHGBHOﬁ KU3HU OJIA OGGCHG‘IGHHH
0€301MacCHOCTH TIpH OOpAlICHUU C MPHOOpPAMH W TEXHHYECKHUMH YCTPONCTBAMH, IUISI COXPAaHEHHS
3JI0POBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKArOIe cpejie;

paboTaTh B TpyNIe C BBHIMOJHEHUEM Pa3IHYHBIX CONMAIBHBIX POJICH, IUIAaHUPOBaTh padoTy
TPYNIbI, PAalMOHAIBHO PACHPENeNATh OOS3aHHOCTH M IJIAHUPOBATh  JIEATENBHOCTH B
HECTAaHJAPTHBIX CUTYaIUsX, aJCKBaTHO OIICHWBATh BKJIAJl KAXKJIOTO W3 YYACTHHKOB TPYIIBI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iejioB M TEM NPOTPAMMBbI KounyecTBO

qyacoB

JuaexkTpoHHbIe (HU(pOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Paznes 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

1.1 du3rKa ¥ METOBI HAYYHOTO MTO3HAHUS 2 bubmmorexa LIOK https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa LIOK https://m.edsoo.ru/7f41bf72
2.2 JluHamuka 7 bu6mmorexa [{TOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPAHEHHS B MEXaHUKE 6 bu6mmorexa [{TOK https://m.edsoo.ru/7f41bf72
Hroro mo pazmeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKOHN TeOprn 9 bu6mmorexa [{TOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKH 10 bubmmorexa LIOK https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHHS BeliecTBa. Pa3oBbIe Mepexoabl 5 bubmmorexa LIOK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. DJIEKTPOJIUHAMMUKA
4.1 DNeKkTpocTaTHKa 10 bubmuoreka LIOK https://m.edsoo.ru/7f41bf72
4.2 g)oef;;HHHH PHEKTPHYCCKHH TOK. TOKH B pasiIiHHbIX 12 Bubmuoreka LIOK https://m.edso0o.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

Ne

/i HaumenoBanue pa3aesioB 1 TEM IPOrpamMmMmabl KoauuecTtBoO

qyacoB

Paznen 1. JIEKTPOJANHAMUKA

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

1.1 ‘ MarnuTHO€ 1osie. DIeKTpOMarHuTHAsE UHTYKIIHS 11 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHHYeCKUe U DIEKTPOMArHUTHBIC KOJIeOaH s 9 bu6muoreka LITOK https://m.edsoo.ru/7f41c97c
2.2 MexaHUYeCKue U AIEKTPOMArHUTHBIC BOJIHBI 5 bubaunorexa [IOK https://m.edsoo.ru/7f41c97c
2.3 OnTuka 10 bu6muoreka [TOK https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 24
Paznen 3. OCHOBBI CHEHI/IAJI])HOI?I TEOPUU OTHOCUTEJIBHOCTH
3.1 OCHOBBI CHIEIMATBLHON TEOPUH OTHOCHTEILHOCTH 4 bubmmorexa LIOK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4

Pa3nesa 4. KBAHTOBAS ®U3UKA

4.1 DIeMEHTHI KBAHTOBOM OITHKH 6 bubnmorexa LIOK https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
Htoro no pazneny 15
Pazngen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU
5.1 ‘ DJeMEeHTHI aCTPOHOMHU M aCTPOPUIUKH 7 bubmuoreka LIOK https://m.edsoo.ru/7f41c97c
Wroro no pazneny 7
Pazpnen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 ‘ O0o0marotee MOBTOPEHUE 4 bubmmorexa LTOK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE Bpemst 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOAUYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
Msxumes I.4., bByxosues b.b., Corckuiit H.H. u np., mox pex. [lapdentreroit H.A.,
®usuka. 10 k1. ba3zosslii 1 yrii. ypoBau, M: IIpocsenienue
Msikuies I'.4., byxoBues b.b. ®u3uka. 11 k1. M.: 11 a Ilpocsemenne

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET

- bubmuoreka I{OK https://m.edsoo.ru




