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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero ooOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON mporpammel, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
GbenepanbHOi paboueil HporpaMMbl BOCHUTaHHA M KOHLENIMH IPErojaBaHUusl y4yeOHOro
npenvera «®@u3uka» B 00pa3oBaTeNbHBIX — opranm3anusax Poccwiickoii  dDenepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanuie mporpaMMbl 1O (pu3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeATeNIbHOCTHOIrO noaxoaa. [lporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUPYyEeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOYYeHHs, a TaKK€ YYMTHIBAET HEOOXOAMMOCTb peaIM3allMUd MEXIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (U3UKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUYEHUs;

e cojepxaHue yyeOHoro nmpeamera «Pu3nkay 1o rogam o0yyeHus..

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yUEOHOr0
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUH, U3ydaeMbIX
XUMHeH, Ouosorueit, gusnueckoil reorpagueil u acrpoHomueil. Mcrnonp3oBaHHe M aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOca, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U JIpyrux. M3yuenue Gpu3mku BHOCUT OCHOBHOH BKJIaJ] B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaronmxcs, B GOpMUpOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3uku Uit ypoBHS CpeHEro o01ero o0pa3oBaHus MOJOKEH PsII UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBUM ¢ HEl MaTepuan Kypca UMK 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaiys NpeanoyiaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIHUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEpPIKaHMS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Ipo0IeM palioOHAIBLHOTO MPUPOIOTIOIb30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha YpOBHE CpEeTHEro oOmero o0pa3oBaHUS
SABISIIOTCS  pu3uueckue Teopud ((HOpMHPOBAHHUE TPEICTABICHUW O CTPYKTYpEe MOCTPOCHUS



¢usuueckoil Teopuu, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAIBHON NeATeNbHOCTH o0ydarouuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHHUYECKUX IPAKTUYECKUX paboT. BelaeneHue B yka3zaHHOM IepeuyHe J1abopaTOpHBIX padoT,
OPOBOIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMH O0pa3oBaTeIbHOIO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAZICHUE OOYYAIOIMIMMUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3ajad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 33/1a4M C SIBHO 33/IaHHON (PU3MUECKON MOJIEIBIO,
HO3BOJISIOIINE NPUMEHATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOr0 pasfela
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/iesoB. [l KaueCTBEHHBIX 3a/1ay IPUOPUTETOM
ABJISIIOTCSL 3aJaHMs Ha OOBSCHEHUE IpOTeKaHWs (U3NYECKUX SBJICHUM U IPOLECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3MYECKOW MOJENH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBuum c¢ TpeboBanusimu  PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
o0ecrieyeHHI0 y4yeOHOro mporecca 0a30BbIi ypoBEeHb Kypca (M3MKM Ha YpPOBHE CPEIHEro
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX NMpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro IuKia. B xabunere
(bu3HUKH T0JKHO OBITH HEOOXOMMOE J1abopaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECHeuMBAET IMOCTAHOBKY MEPEUYHMCIEHHBIX B IpOrpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUH JJIsl MCCIEOBAHUS HM3y4aeMbIX SIBJICHHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMpakTHYECKHX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuyMBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha IBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThI J1abopaTOPHOro OOOpYJIOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIIMH U3y4YeHHS] PU3UKU B 00111EM 00pa30BaHUU SBIISIOTCS:
e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAydYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe T[O3HaHUd U (opMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4EHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHe YMEHUI 0OBACHATH SBICHHS C UCIIOJIb30BaHNEM (DU3UYECKUX 3HAHUN U
HAaYYHBIX J0Ka3aTeNIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJIM (PU3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI.

JlocTikeHnne 3TUX Lenel oOecreyrBaeTcsl pelIeHHeM CIEAYIONMX 3a7ad B Ipolecce
W3y4deHus Kypca (U3NKU Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:



e [puoOpeTeHue CHCTEeMBbl 3HaHUK 00 0OHIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKJIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMH MPUMEHATh TEOPETUYECKHE 3HAHMUA [ OOBICHEHUS
bu3nyeckux SBIEHUH B MNpUpOJe U AN NPUHATUS HPAKTUYECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUs pa3IM4YHbIX 33Jad C SABHO 3aJaHHON (u3nyecKoin
MOJIENIBIO, 3aJay, IOJPa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHMe (PU3HUYECKON
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e [IOHMMaHHE (PU3MUECKUX OCHOB U IPHUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeny;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M NPOBENEHUS (HU3MUIECKUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpHpeTanud  HuHpOpMamuu,  OnpeneIeHus
JIOCTOBEPHOCTH IOJy4EHHOTO pe3ysibTara;

® CO3/IaHUE YCIIOBHH JJISI Pa3BUTHs YMEHUI MPOEKTHO-MUCCIIEA0BATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
orBoguTcs 136 yacos: B 10 kitacce — 68 yaco (2 yaca B Heznento), B 11 kiacce — 68 vacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYMTENb JI€l1aeT BbIOOp INpPOBEAEHUs J1a00OpaTOpHBIX paldoT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS
®usuka — Hayka o npupoje. Hayunele MeToasl MO3HaHUsA OKpyXkaromero mupa. Pomib
HKCIEPUMEHTA M TEOPHH B IPOIIeCcce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.
MopnenupoBanue gu3ndeckux siBIeHUM U nporeccoB. Hayunsie runoressl. dusnueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.
Ponp m mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HaydyHOW KapTUHBI MHUpa, B
[IPAKTUYECKOU NEATEIbHOCTH JIFOJIECH.
Jlemoncmpayuu
Amnasiorossle 1 UG POBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBuKeHHE. OTHOCHTENBHOCTh MEXAaHWYECKOro nBWxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienue, CKOpOCTh (CpEmHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOpPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CHUCTeMbl koopAuHaT. CloKeHHe NMepeMelleHU u
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPsSMOJIMHEHHOe NnBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MAaTEPUAIbHON TOYKU OT BPEMEHH.

CBoOonHOe majeHune. Y CKopeHrue CBOOOHOTO Ta/ICHUS.



KpuBonuHeiiHoe nABWKEHHE. JIBU)KEHHME MaTepUaJbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOJYJII0 CKOPOCTBIO. YTJOBas CKOPOCTb, JIMHEHHas CKOpocThb. llepuon u
yacTora oOpaienus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHHueckue yCTpoMCTBA W INPAKTUYECKOE IPUMEHEHHUE. CIHIOMETp, JBUKCHHE
CHapsJ0B, LICTIHbIE U PEMEHHBIE IIEpeJadH.

Jlemoncmpayuu

Mogens cucteMsl OTCUETA, UIUIFOCTPALMS KHUHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[TpeoOpa3oBaHue IBUKEHUH C UCIIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue BuxkeHus Tena, OpOoIICHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

Hanpasienue CKOpOCTH IIPH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3y4yeHrne HEpaBHOMEPHOIO ABMYKEHHUS C LIENBIO OIIPEIETICHUS] MTHOBEHHOM CKOPOCTH.

HccenenoBanue  COOTHOLIGHMST — MEXKIYy — MYTAMM,  INPONMACHHBIMM  TEJIOM 34
IIOCJICZIOBATENIbHBIE PABHBIE IIPOMEXKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBW)XCHHH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

W3y4eHne ABMKEHUS LIApUKA B BSI3KOM JKUJKOCTH.

N3yueHue ABMKEHUS Tena, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH ["annies. [lepBoiit 3akon HeroToHa. IHepLanbHbIe CUCTEMBI
OTCYETA.

Macca Tema. Cwma. Ilpunnun cyneprosunmu cwi. Bropoi 3axkoH Hprorona mms
MaTepuanbHOi Touku. Tperuit 3akoH HproTOHA 1711 MaTepranbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuuyeckas CKOpOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkenus, kadueHus). Cuya tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosdoumnuent tpenns. Cuna conpoTUBIEHUS
IIpU JIBUKEHHUH Te€Na B KUAKOCTU WM rase.

[TocTynaTensHOE M BpallaTesIbHOE ABH)KEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT cHbl OTHOCUTENBHO OCH BpameHus. Ilmedo cuibl. YcioBus paBHOBECHUS
TBEPAOTO TEIIA.

TexHuueckue YCTpPOHCTBA M MpPaKTUYECKOE NPHUMEHEHUE: MOJIIUIHUKY, IBUXKEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiEeHME NHEPLMH.

CpaBHEHME MacC B3aUMOJICCTBYIOIINX TEI.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Ae(pOopMaIiui.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U NAJCHUU.

CpaBHEHHME CWII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnosus paBHOBecUs TBEPAOTo Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne aBrxeHUs OpycKa 110 HaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B IPY)KHMHE M PE3UHOBOM
oOpasiie, oT ux aedopMauu.

HccnenoBanue yclIOBUM pPaBHOBECHUS TBEPIOTO TeJla, HMEIOIIErO OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE



HMnynbc MaTepralbHOM TOUKHU (T€a), CUCTEMBl MaTEpUANIbHBIX TOUEK. MIMITynbc CUIIBI U
M3MEHEHHUE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernueckast sHeprus marepuaibHON TOUkd. Teopema 00 M3MEHEHMM KUHETHYECKOMH
SHEPIHUHU.

[TorennuanbHas sHeprus. IloTeHumanbHas sHEprus yrupyro 1eopMupoOBaHHOMN NPYKUHBI.
[TorennmanbHas SHEPrUs Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble ¥ HeMOTEHLHMANbHblE CHIIbL. CBA3b pabOThl HENOTEHLMAIbHBIX CHII C
M3MEHEHHUEM MEXaHUYECKOM SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHME: BOJAOMET, KOIEpP, IPYKUHHBIN
IIUCTOJIET, JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[Tepexoxa moTeHIMANBHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenune aOCONIOTHO HEYNpPYyroro yzaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3U pabOThl CUJIbI ¢ M3MEHEHHEM MEXAaHMUYECKOW SHEepruM Teja Ha
IIpUMEpE PacTSKEHHS] PE3UHOBOT'O JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOJHHAMHUKA

Tema 1. Ocnoebl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 00OCHOBaHHUE.
bpoynoBckoe nBmwxkenue. Quddys3us. Xapaktep IBWKEHHS € B3aUMOJICHCTBUS YaCTHIL
BemiecTBa. MoJiend CTPOEHHUs Ta30B, >KUIKOCTEH M TBEPIBIX Ted M OOBSCHEHHE CBOWCTB
BEIIIECTBA HAa OCHOBE 3THX Mojenerd. Macca u pazMmepbl moisiekyn. KosmuecTBo BemiecTsa.
[TocrosinHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monenps upeansHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUYECKON TEOpuUu
ujeanpHOro rasa. AOCONIOTHasg TemImepaTypa Kak Mepa CpeJHell KHHETHYECKOM SHepruu
TEIUIOBOTO JBWKeHUs wyactull ras3a. [llkama temneparyp KensBuna. ['a3oBble 3aKOHBI
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponeccsl B UACaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacraBieHne U30MPOLECCOB: U30TEPMa,
M30x0pa, n3obapa.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLINE JUCKPETHOE CTPOECHHE BellecTBa, (oTorpaduu MOJEKYI
OPTraHNYECKUX COCTUHEHUM.

OnbITh! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JTBHYKEHUS.

Mogens onbita HITepHa.

OnbIThL, TOKa3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOCHCTBHUS.

Monens, WIUTFOCTPUPYIOLIAs IPUPOLY JABJIEHUSI ra3a Ha CTEHKH COCy/a.

OnBITHL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

Onpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUN 00bEéMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMETPaMU COCTOSIHUS PA3pEKEHHOIO ra3a.

Tema 2. Ocnosvt mepmoounamurku



TepmoauHamuueckass cucrteMa. BHYTpEeHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
criocoObl e€ u3mMeHeHus. KoanuecTBo TensaoTel U paboTa. BHyTpeHHssI 3HEprusi 0JJHOATOMHOIO
UJICAIBHOIO ra3a. Busl Tenonepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydCHHE. Y IeIbHas
TEIUIOEMKOCTB BelecTBa. Kom4yecTBo TEIIOTHI IPH TEIUIONEpesaye.

[Tonsstue 00 ammaGatHoM mporecce. IlepBblii 3akoH TepMomuHamukH. lIpumeHnenue
HEpBOro 3aKOHA TEPMOJMHAMUKH K H30mpoueccaM. ['padudeckas nunTepnpeTanus padoTsl rasa.

Bropoii 3akon TepmoannamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHune! neficTBus Tem1oBbIX MaliuH. [IpeobpazoBanus sHEprun B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictBust terioBoil Mamuubl. [ukn Kapho u
ero ko3¢ (pUIHMEHT MOJIE3HOI0 IeHCTBUS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTeTUKH.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW SHEpruM Teja IMpPHU COBEPLICHUH DPAOOTHI: BBUIET MPOOKH M3
OYTBUIKH TOJ JEHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHwe s(upa B JATYHHOU TpyOKe MyTéM
TpeHus (BUICOAEMOHCTPAITSA).

N3menenne BHyTpeHHEH 2HEpruu (TeMIepaTyphbl) Teja Mpy TeIionepeaayde.

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

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHuUsl, PEaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenbHO TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne u KoHAeHcamus. Vcmapenue wu  kumneHue. AOCOTIOTHas U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayXa. HacklleHHbI nap. YenpHas TemioTa napoodopa3zoBaHuUs.
3aBUCHUMOCTb TEMIIEPATyphl KUIIEHUS OT JJaBJICHMUS.

Tsépnoe Teno. Kpucrannnueckue u amopgHsbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.

Kunkue xpucramasl. CoBpeMeHHble Marepuayibl. l[lnaBnenue u kpucramnuzauus. YelbHas
TeroTa riasiaeHus. Cyonumarus.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHuuyeckue ycTpOWCTBA W MPAKTHYECKOE NPUMEHEHHE: THUTPOMETP M TICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU  TMIOJIYYCHUS COBPEMEHHBIX MAaTEpHajoB, B TOM  YHCIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

KurieHre npu MOHMKEHHOM JIaBJICHHH.

CriocoObl U3MepeHus BIKHOCTH.

Habimoienne HarpeBaHus | IJIABICHHUS KPUCTAITIYECKOTO BEIECTBA.

JleMOHCTpalnusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTETHHON BIKHOCTH BO3IyXa.

Pa3zgea 4. duekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

ONeKTpu3anusa Tell. OJEeKTpUYeCKHil 3apsan. JlBa BHUIA BIEKTPUYECKHUX 3apsioB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYIPOBOJIHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsijia.

B3aumoneiicteue 3apsimoB.  3akoH Kynona. ToueuHbll  3neKTpuUYecKHil — 3apsii.
Onexrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousd. [lpuHmun cyneprno3unuu
3JEKTPUYECKUX NOJIeH. JINHNM HanpsHKEHHOCTHU JIEKTPUYECKOTO MOJIS.

PaGora cun snexrpocraruyeckoro moisiss. [loTeHmwan. Pa3HOCT  MOTEHIIHMATIOB.
[IpOoBOTHUKY M IUDJIEKTPUKH B JIEKTPOCTATUYECKOM ToJIe. J{M3IeKTpuyecKast IpOHULAEMOCTb.



OnekTpoéMkocTb. KonpeHcarop. DneKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEPrus
3apsSYKEHHOI0 KOHJIEHCATOpA.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
JIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAECHCATOpP, KOMUPOBAJIBHBIM
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

B3auMozeiicTBue HadIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTHYecKast 3allluTa.

JMBNEeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcAaTopa OT IUIOIIAAW  IJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOpa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MICTOUHMKM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1151 yyacTka LETH.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VY aensHoe CONPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHNE ITPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JleHna. MOmHOCTb 31IEKTPUIECKOT0 TOKA.

DONeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma aist
MOJTHOM (3aMKHYTOM) anekTpudeckoil nenu. KopoTkoe 3amMbIkaHue.

OneKTpOHHask MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TpUMECHash MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CsaoiicTBa p—Nn-niepexona. IlomynpoBoJHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
JUCCOITHAITUS. DIIEKTPOIIU3.

DNeKTpUUYECcKHil TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN pa3psan. MomaHus.
ITna3zma.

TexHuueckue yCTpoMCTBA M MPAKTHUECKOE MPUMEHEHUE: aMIIEpMETP, BOJBTMETD,
peocTaT, HCTOYHUKHM TOKa, OJJIEKTpOHArpeBaTelbHble MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP COMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJT, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOLIATU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEJUHEHHUE POBOTHUKOB.

[Ipsamoe m3MepeHue A3IEKTPOJABMXKYIIEH cuiibl. KOopoTkoe 3aMblKaHHE TajbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSS MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



N3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

W3mepeHnue HIeKTPOABWXKYLIEH CHJIBI HCTOYHHMKA TOKA M €ro  BHYTPEHHEro
COIPOTUBIICHUS.

HaGnronenue anexrpoinusa.

Me:xknpeameTHble CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce ocyuiecTBIsieTcs ¢ Y4ETOM
COJIEp/KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTuKH, OHWOJIOTMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOIO IO3HAHUS:
SBJICHME, HaydHbIM (akr, rumores3a, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOINIOJECHHE,
AKCIIEPUMEHT, MOJIEIIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, uxX rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX IPOEKIHUU HA OCH
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, muddysus, ocMocC, TeII000MEH
JKUBBIX OPraHU3MOB (BH/Ibl TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEH M Ta30B, 3JEKTPUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMALNS, FalbBaHHUKA.

TI'eoepaghus: B1axxHOCTH BO3]lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHNE IBUKEHUHN C MCIIOIb30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTAaTeIb BHYTPEHHErO CroOpaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIWIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJyUYEHUsI COBPEMEHHBIX MAaT€pHalIOB, B TOM YHUCIIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMM,  JJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, 3JEKTpOHArpeBaTeibHble MPHOOPHI,
AJIEKTPOOCBETUTENbHbBIE TPUOOPHI, TaJTbBAHUKA.

11 KUIIACC

Pa3nen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

[TocrossHHbIE MarHuThl. B3anmMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
Bekrop maruuTHOM MHAYKUMU. [IpyHIMI Cylieprio3unMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAyKuud. KapTrHa TuHUI MarHUTHON MHIYKIIUU TOJISl HOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1osie IpPOBOAHUKA ¢ TOKOM. KapThHa NWHMA MHAYKIMM MarHUTHOTO IOJIs
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHME. J[BHKEHHE 3apsKEHHOM YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SIBneHue anekTpoMarHuTHOM uHAYKIMHM. [IOTOK BeKTOpa MarHUTHOW WHIYKIUU.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH JIEKTPOMarHuTHON MHAYKIuK Dapases.

BuxpeBoe anexkTpuueckoe moisie. DIEKTPOABMKYIIAs CHUJa WHAYKIUU B IPOBOJIHUKE,
JBIKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJIE.

IIpaBuno JleHnna.

NHIyKTUBHOCTG. fIBIEHNE CAMOMHIYKIIUH. DJIEKTPOABUKYILAs CUJIAa CAMOMHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuuyeckue YCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHL, UHIYKINOHHAs [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHMM MHOYKIMY MarHUTHOTO MOJIS.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBlieHUE ANEKTPOMArHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUJIbl UHAYKIMU OT CKOPOCTHM MU3MEHEHHSI MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

N3yueHne MarHuTHOTO MOJIs1 KaTYLIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3IEKTPOMATHUTHOM MHIYKIUU.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHumMHble KOJ1e0AHUS

Konebarenpnass cucrema. CBoOOgHBIE MexaHMYeCKHe KojeOaHus. [‘apMoHMYecKue
kosnebanus. Ilepuon, wactota, amrumtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuil. IIpeBpaienue sHepruu
IPY TAPMOHUYECKUX KOJIEOAHUSAX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJCATHHOM
KoJIeOATeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTrUU B UICATIBHOM KOJeOaTelIbHOM
KOHTYPE.

[IpencraBnenne o 3aryxaroumx KojeOaHUsX. BbIHYKIeHHbIE MeXaHWYeCKUe KoeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEeOaHMUs.

ITepemennbIit Tok. CUHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTPEOJIECHHUE AIEKTPUUYESCKOM SHEPTHH.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KynpTypa ucCnonab3oBaHusA
AIIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HH.

TexHuueckue yCTpoilcTBAa M TPAKTHUECKOE MPUMEHEHME: JIIEKTPUYECKUI 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM cUcTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

HabGnronenue 3atyxaronux KogeOaHui.

HccnenoBaHue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmumnorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsOKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHaHC mpu MOCIEn0BATEIBHOM COEAMHEHUM PE3UCTOPA, KAaTYIIKM MHAYKTUBHOCTH M
KOHJIEHCATOopA.

Mopenp TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHUH Tpy3a HAa HUTH OT JJIUHBI HUTU U
Macchl rpysa.

HccenenoBanue NEPEMEHHOTO TOKAa B LENM W3 IIOCIEAOBATEIBHO COCIMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanudeckre BOJIHBI, yclIoBUsA pacrpocTtpanenus. [lepuon. CkopocTs pacnipocTpaHeHHst
U JuHa BoiHbBL. [lomepeuHble W MpOAOJdbHbIE BONHBL MHTepdepeHuns u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snektpomaruutHOi BosiHe. CBOWMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XXeHHe, IMpesioMIIeHue, mnojspu3zanus, Aaudpakuus, uHrepepenuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3E€KTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIed Cpebl.

TexHuueckue ycTpouWcCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HUHCTPYMEHTHI,
yJIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, Pajap, pajuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOJIO0IbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

HaOGnroneHnue oTpakeHus ¥ MpeJoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakii MEXaHMUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

Habmronenne cBsi3M I'POMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHWUTHBIX — BOJIH:  OTpPaK€HHUE,  IIPEIIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETA B OTHOPOIAHOMN Cperie.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3akOHBI OTpakeHHs cBeTa. [locTpoeHue H300pakeHUH B IIIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKkOHBI MpeIOMJIECHHS cBeTa. AOCOMIOTHBIA IOKa3aTelb
npesnomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yron MNOJHOTO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceeta. CrnoxkHbli cocTaB 6enoro csera. L{ser.

Cobuparomiue M pacceuBaroimue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONnTHYECKasi CHiia TOHKOM JMH3bI. [locTpoeHne n3obpaxeHuii B coOMparomux U paccenBarOIINX
nuH3ax. @opMysa TOHKOU JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.

BonnoBast ontuka. WuTtepdepennus cBera. KorepeHTHbIE MCTOYHHKH. Y CIOBUS
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpakmuss  cera. [udpakmumonnas pemérka. YcinoBue HaOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEIETKY.

[Tonsipuzanus ceera.



TexHUYeCcKHue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsE ONTHKA, AU(paKIMOHHAS
pelETKa, NOJISIPOUI.

Jlemoncmpayuu

[TpsitMmonMHEHOE pacHpoCTpaHEHUE, OTpPaKEHHWE U TpeloMieHHe cBeta. Onruueckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojieb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3aX.

Mogenu MUKpOCKOIIA, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TorydeHue CeKTpa ¢ TOMOIIBIO PU3MEI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenune mokazaresst mpesioMIICHHUs CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

HabGmronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbHOH TEOPHH OTHOCHUTEILHOCTH
I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenualbHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJYJISI CKOPOCTM CBETa B BaKyyMe, IPUHIMI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH U COKpAIEHUE AJIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.

Pa3zpnen 7. KBanToBas puszuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPruu GOTOHA C €r0 YACTOTOW. DHEPrUusi U UMIYJIbC
¢doroHa.

OtkpeiTue u wucciaenaoanue Qororddexra. Omnbitet A. T. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmreitHa a1 pororddexra. «KpacHas rpanuna» porosddexra.

JaBnenue cBera. OnwiTe! [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue YCTpOICTBA M NpaKTHUECKOE NpUMEHEeHHe: (PoTodnaemMeHT, (OTOAATUHK,
COJIHEeYHast OaTapest, CBETOAHO/.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexra.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -uactui. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GoTOHOB NpU MEPEXOe aroMa ¢
OIHOTO YpPOBHS HSHEpruM Ha Jpyrod. Buapl crnekTpoB. CHekTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BosHoBbIe cBoiicTBa yacTull. Bonubl ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaau3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.



TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CHEKTpalbHBIM aHaAJINU3
(CTIeKTpOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTED.
Llemoncmpayuu
Mopenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue inHedvaTbIX ClIeKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Hab6nronenue nuneiyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JIOKa3bIBAIOLUE  CJIOXKHOCTH CTPOCHHs  sjpa. OTtkpsiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paauo0aKTUBHOTO U3JIyUEHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTHe TpoTOHAa W HeilTpoHa. Hykinonnas monens siapa [eiizenOepra—lBaHeHKO.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydyenue. 3aKoH
PaauOaKTUBHOIO pacIaja.
DHeprus CBS3U HYKIOHOB B siape. Snepubie cuibl. JlegekT Macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Snepubiii  peaktop. TepmosnmepHbiii cuHTe3. [IpoOieMbl W MEpPCHEKTHBBI  SACPHOU
HHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI SACPHON SHEPTreTHKU.
DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOACHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHULI.
dyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EMUHCTBO (hr3nueckoi KapTHHBI MUpA.
TexHu4eckne yCTpOMCTBAa M NPAKTHMYECKOE NPUMEHEHHE: JTO3UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHass boMOa.
Jlemoncmpayuu
CUY€TynK HOHU3UPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol
HccnenoBanue TpekoB YacTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU
Ortanbel pa3BuTusd  acTpoHoMuu. llpukiiagHoe ¥ MHPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMMHU.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, UX BUTUMOE JBUKCHHE.

Conneynas cucrtema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3BI, UX
OCHOBHBIC XapaKTEpPUCTUKHU. JluarpaMma «CHEKTPaTbHBIA KJIacC — CBETUMOCTbY». 3BE3[bI
IJIaBHOM MOCIEA0BATEeIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOM
MIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. COBpPEMEHHBIE IPEACTABIECHUS O
MPOUCXO0KACHUH U 3BOToIUU CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3].

Mineunsii [1yte — Hama I'anaktuka. [lonoxenne u nuxenne ConHua B ['anaktuke. Tumnst
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE ABIPHI B SIAPAX TAAKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa66ma. Pazberanme ramaktuk. Teopwust
bonbmoro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmionenus HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BaHHEM KOMITBIOTEPHBIX MPUIOKESHUN

JUIsL OIIPEJCNICHUS MOJIOKEHHsI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nomymapus 1 sipkue 3BE3/1bI.



Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O6o0maroniee NoBTOpeHne

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YelOBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
MpeJICTaBICHUNA 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IPEACTABIECHUIN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kkilacce oCymIecTBISieTCS C y4ETOM
COJIEp)KaTENIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMu MaTeMaTuKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uveckas BEIMYWHA, 3aKOH, TEOPHs, HAOIIOJCHHE,
3KCHEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXJIECTBO, BEKTOpPbl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0I00MS TPEYTOIbHUKOB, OIPEIEICHNE TUIOIAIU TUIOCKUX QUryp U o0bEMa Te.

buonocus: snekTpuyeckue SBIECHUS B XUBOM MpHUpoOAE, KojieOaTeabHbIE JBHKEHUS B
JKUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM IMPUPOJE, NEUCTBUE pPAJUALMM HA >KUBbBIC
OpraHU3MBlI.

Xumus: CTpoeHHME aTOMOB M MOJIEKYJ, KPHUCTAJIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSCEHUM.

Texnonozus: MTUHUM DJIEKTPOIIEpeiad, T€HEPATOP NEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEID,
WHAYKIIMOHHAs Te€4yb, pajnap, paJuoNpuUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapest.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue yueOHoro mpenmera «®dusmka» Ha ypoOBHE CpeaHEro oO0IIero oOpa3oBaHU
(6a30BBII  ypOBEHB) JIOJDKHO  OOECMEYHTh  JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MCTAIIPEAMETHBIX U MPEAMETHBIX 06p330BaTeHBHI)IX PE3YIbTATOB.

JUYHOCTHBIE PE3YJBbTATHBI

HH‘IHOCTHBIG pe?)y.]'II)TaTI)I OCBOCHUS yqe6H0ro Hpe)IMeTa ((GDI/ISI/IKa)) JOJIKHBI OTpa)KaTI)
TOTOBHOCTh M CIIOCOOHOCTH OOYUaIOIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
nosnuneﬁ JIMYHOCTH, CI/ICTGMOﬁ IIEHHOCTHBIX OpPleHTaHHfI, IIO3UTUBHBIX BHy’I‘peHHI/Ix
yOeXACHH, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,
pacnmpeHHe JKNU3HCHHOT'O OIIbITa W OIIbITA ACATCIIBHOCTHU B npouecce peannsaupm OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOM IEATETbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:knaHCcKoOro BOCIMTAHUSA:

C(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOYyYaromerocs Kak AaKTUBHOTO H
OTBETCTBEHHOT'O WICHA POCCUIICKOTO 00IIECTBa;

HpI/IHSITI/Ie TpaILI/II_II/IOHHBIX O6H.I€‘-I€JIOBG‘ICCKI/IX I‘YMaHI/ICTI/I‘IeCKI/IX )41 I[GMOKpaTI/I‘-ICCKI/IX
IIEHHOCTE;

TOTOBHOCTb BECTU COBMCCTHYIO NCATCIIBHOCTL B I/IHTepecax rpaxcz[chxoro 06H.[CCTB8.,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTEILHON OpraHU3alliuu;



YMEHHME B3aUMOJAEHUCTBOBAaTh C COLMAJBHBIMM HHCTUTYTaMM B COOTBETCTBUH C HX
(GYHKLUSAMU U Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTh POCCUNCKOM IPpa)1aHCKOW UACHTHYHOCTH, MTaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TIOCYIAPCTBEHHBIM CHMBOJIAM, IOCTH)KEHHUSAM POCCHUCKHX
yu€HBIX B 007aCTH (U3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAlMI0 M INPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIECHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUEHOIO;

0CO3HaHME JIMYHOT'O BKJIa/J1a B IOCTPOEHUE YCTOMUMBOro OYAyIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

JCTETUUYECKOE OTHOLIEHUE K MUPY, BKJIIOYasl ACTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILErO
¢duznueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3IUYHbIM cdepaM Npo(ecCHOHANBHON JesTeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOW, YMEHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oyayieit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHUIO M caM000pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU;

6) IKOJIOTHYEeCKOT0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYPBl, OCO3HAHHE TIJIOOAJIBHOTO XapakTepa
HKOJIOTHUECKUX Mpobiem;

IUIAHUPOBAHUE W OCYIIECTBICHUE JEWCTBUH B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
L[eJIEd yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

pacIIMpeHue OmbITa JAEATEIbHOCTH OSKOJIOIMYECKON HANpaBIIEHHOCTH HAa OCHOBE
UMeoIUXcs 3HaHUi 1Mo (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3NUECKON HAYKH;

OCO3HaHME IIEHHOCTH HAyYHOW JAEATEJbHOCTH, TOTOBHOCTh B MPOLIECCe U3YUYEHUS (PU3MKU
OCYIIECTBIIATh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO EATEIbHOCTh HIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBHUS
ba3oBble JJjoruyeckue qeMcTBUA:
CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEAENIATh LENU IeITENbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTUKEHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SBICHUSX;
pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMAaTEPHUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B JAESATEIBbHOCTb, OIIEHMBATh COOTBETCTBHE PE3YJbTATOB IIEJSAM,
OILICHHUBATH pHCKH HOCHCI[CTBI/Iﬁ JACATCIIbHOCTH,
KOOPJMHHUPOBATh U BBIIONHATH PA0OTy B YCIOBHUAX PEAIBHOT0, BHUPTYAIbHOTO |
KOM6HHHp0BaHHOr0 B3aMMOJICHCTBHS,
pa3BUBATh KPEaTUBHOE MBIIIUICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiegoBarebckue AeMcCTBYA.



BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIOUEBBIMU MOHSATHSIMHU M METOJaMM (U3NYECKOM
HaYKU;

BJIAJICTh HAaBBIKAMU y4EOHO-HMCCIIEIOBATEIBCKOM U MPOEKTHOM NEATENLHOCTH B 00JacTh
(Gu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METO/0B PELICHUs 3a1a4
(u3uIeCKOro conepkaHusl, IPUMEHEHHUIO Pa3InYHBIX METOAOB TIO3HAHUS;

BJIAJCTh BHUJAMHU JAEATEIBHOCTU IO IOJIyYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpeTaluy,
IpeoOpa3oBaHNI0 M IPUMEHEHUIO B DPA3IMUYHBIX YYEOHBIX CHUTyallUsiX, B TOM YHCIE IIPU
CO3JIJaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (HDU3UKH;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady, BbIABUIATH
rUNnoTe3y e€ pelleHus, HaXOAWUTh AapryMEHThl JUld JOKa3aTelbCTBA CBOUX YTBEP)KICHHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (pOopMyIUpOBaTh COOCTBEHHBIE 3aJjaud B 00pa30BATENbHOH JIEATENBHOCTH, B
TOM YUCIIE IPU U3YYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIHN OIBIT;

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

yYMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTeil;

BbIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIbHBIE MTOAXOAbl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTEePHATUBHBIEC PELICHHUS.

Padora ¢ undpopmanmeii:

BJIAJICTh HaBbIKAMU MOJy4YeHUs MHDOpManKM (HU3NYECKOTO COJECpPKAHUSA U3 UCTOUHUKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBISATh IOMCK, aHalIM3, CHUCTEMATHU3alUIi0 U
MHTEpHpeTalnio HHPOPMALIUU PA3IMYHBIX BUJIOB U (OPM IpeJICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OpMAIIHH;

UCMOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OpraHM3alMOHHBIX 3a/ad C COOJIOICHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30MaCHOCTH, THTHEHBI, PecypcocOepeskeH sl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJAEPKaHUS B pasMYHbIX (opMmaTax ¢ y4EToM
Ha3HayeHus: WH(POpMalMKW M LEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMAJIbHYIO (GopMy
Ipe/CTaBICHUS U BU3yalIU3alllu.

KoMMyHukaTHBHBIE YHHBepcalbHble yueOHble 1eliCTBHUS:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (DU3MKHU M BO BHE-YPOUHOI JESATENIbHOCTH;

pacino3HaBaTb MPEAIIOCBIIKA KOHCbJ'II/IKTHI)IX CPITyaI_[I/II)’I U CMATYATh KOH(i)J'H/IKTBI;

pPa3BEPHYTO W JIOTMYHO M3Jaratb CBOIO TOUKY 3pPEHHUSI C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMAThH U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIBHON paOOTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

MNpUHHUMAThL LCJIU COBMECTHOU ACATCIIBHOCTH, OpPraHU30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUSL MO €€ JIOCTHKEHUIO: COCTABIISITH IJIaH JEHCTBUM, paclpenessiTh poJid C y4E€TOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHON pabOThI;

OLICHUBATb KA4YCCTBO CBOCTO BKJIAJa U KAXKAOI'0 y4aCTHUKA KOMAHIbI B 06H_II/H71 pe3yiabTart
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC IMPOCKTHI, OLUCHUBATL UACU C NO3UIHWHU HOBHU3HLI, OPUTMHAJILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBJIATL TIMO3UTUBHOC CTPATCTUYCCKOC IIOBCACHUC B PA3JIMYHBIX CUTyallUAdX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.



PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIE IeiicTBUS
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISTh IMO3HABATEIbHYIO AEATENBHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH TUIAH PEHICHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, TUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOM paboThl ¢ Y4ETOM HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JTaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacmupsaTh paMKH y4eOHOTO MPeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTCHUH;

JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCThH 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (HOPMHPOBAHUIO U TIPOSBICHHUIO JPYIUIMHA B O0OJNACTH (PU3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B AESITENHHOCTb, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH MO3HABATEIBHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
¥ MBICJUTEILHBIX TIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI pedIeKCUU TSl OLIEHKH CUTYyallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS 10 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIbHOCTH;

MPUHUMATH CeOsl, TOHMMAsi CBOM HEJIOCTATKHU M JOCTOMHCTBA,

MPUHUMATHh MOTHBBI U apTYMEHTHI IPYTUX MIPU aHAIHU3E PE3YNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MIPABO U MIPABO JAPYTUX HA OIIHOKH.

B mporiecce 1O0CTHXEHUSI TUYHOCTHBIX PE3YyIbTaTOB OCBOCHUS MPOTPaMMBI IO (GU3UKE st
YPOBHsI CpefHero oOlIiero o0pa3oBaHus y OOyYarOMIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEIJIEKT, MPEANoIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKIIFOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAIBHOE COCTOSIHUE,
BUJICTHh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOperyJIMPOBAHUS, BKITIOYAFOTIIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEHl MOTHBAIMH, BKJIIOYAIOIIEH CTpeMIIEHHE K JOCTIDKCHUIO I U YCIeXy,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/IS M3 CBOUX BO3MOYKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHMMATh IMOILMOHAIBEHOE COCTOSHUE NPYTHX,
VUUTHIBATh €T0 MPH OCYIIECTBICHUH OOMICHUS, CITOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKUBAHUIO,

COILIMANIbHBIX HABBIKOB, BKIIFOUYAIOIUX CIIOCOOHOCTH BHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOJIbMU, 3a00TUTHCSI, TIPOSBIISATH UHTEPEC M pa3periaTh KOHQIHKTHL.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny o6yuenus B 10 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIINXCSl YMEHHU:

JNEMOHCTPUPOBATh HA IpUMEpPax posib U MeCTO (PU3UKU B (POPMUPOBAHUM COBPEMEHHOMN
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH U TE€XHOJOTHH, B IIPAKTUYECKOMU
IIeSITEILHOCTH JTIOACH;

YYUTHIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEpLHalbHas cucTeMa OTc4éra, abCOJMIOTHO TBEPHOE TEJO, WIACATbHBIN Ta3, MOAEIH
CTPOEHHUsI Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIN ICKTPUUECKUH 3apsi] IPU pELICHUU
bu3nvecKux 3a1a4;



pacrio3HaBaTh (U3MYECKUE SBJICHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIECKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEPHOE M PABHOYCKOPEHHOE MpPsIMOJIMHEHHOE [BUKEHHE, CBOOOJHOE IaJieHue Tell,
JBYDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMoneucTBue Tei, anddysus, OpoyHOBCKOe
JBUKEHHUE, CTPOCHHUE MXUAKOCTEH M TBEPABIX TEJ, U3MEHEHHE 00bEMaA TeNl IpU HarpeBaHUU
(oxJaKJIeHUN), TEIJIOBOE paBHOBECHUE, UCIIApEHNE, KOHACHCAIMs, TUIaBJIeHNEe, KpUCTAJUIN3aLu,
KHUIICHUE, BIAXKHOCTb BO3/yXa, IOBBILICHUE JABJICHUS Ia3a IIPU €r0 HAarpeBaHUU B 3aKPBITOM
coCyZe, CBA3b MEKIY IapamMeTpaMH COCTOSIHMs raza B H30IpOLeccax, JIEKTPU3ALHUSA Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBIBATH MEXAaHUYECKOE JBHIKEHUE, MCIIOJb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IIyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUja, UMILYJIbC TEld, KHHETHYECKas
SHEprus, INOTEHLMAaIbHAas SHEprus, MexaHudyeckas paboTa, MEXaHWYecKas MOIIHOCTb; IpH
ONHCAaHWM TPABWIBHO TPAKTOBATh (PUIUYECKUN CMBICH HCIOIB3YEMBIX BEIHYUH, WX
0003HaueHMsI U €JUHULIBI, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIIUYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEILJIOBBIE CBOMCTBA TEJl U TEIUIOBBIE SIBICHMS, HCIOJIB3Ys
¢u3nueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIepaTypa, CPEAHssl KUHETHYECKas DSHEprus
XAOTUYECKOT0 JIBUJKEHUS MOJEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEPTus, padora ras3a, KOd(pQUIHMEHT MOJE3HOTO NEHCTBUS TEIJIOBOTO
JIBUTATEIISA; IPU ONKUCAHUM MTPABUIILHO TPAKTOBATh (DU3UYECKUM CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHHIBI, HAXOTUTH (OPMYJBI, CBS3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTHUMHU BEIUYHHAM;

ONKUCHIBATh M3YYEHHBIE JJIEKTPUYECKHE CBOMCTBA BELIECTBA U DJIEKTPUYECKHUE SBIICHUS
(TIporecchl), UCTONb3ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, 3JIEKTpUUYECKoe IOJIe,
HaIpsOKEHHOCTh  IOJIS, IOTEHLHAJ, pa3HOCTh NOTEHIHUAIOB; IIPpU ONHWCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OO0O3HAuU€HUs M EIUHUIIBIL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUNHY C JPYTUMU BETUYUHAMU;

aHATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SBIEHUS, UCHONB3ys (DU3MUECKHE 3aKOHBI U
NPUHUMUIBL: 3aKOH BcemupHoro tarorenus, I, II u III 3akonsl HproTOHA, 3aKOH coxpaHEHUs
MEXAHUYECKOM dHEPIuM, 3aKOH COXPAHEHHUS MMITYJIbCA, IPUHIUI CYNEPIIO3ULIUN CHJI, IIPUHIUI
PaBHOIIPABHsI HHEPLUAIBHBIX CHCTEM OTCUETA, MOJIEKYJIIPHO-KHHETHYECKYIO TEOPUIO CTPOCHUS
BEILECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEJHEH KHHETHUYECKOW DHEPIUM TEILUIOBOTO ABUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TemmepaTypoil, mepBblii 3aKOH TEPMOIAMHAMMKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsija, 3akoH KynoHa, mMpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, ero MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TpaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MacHOTO MCIIOIb30BAHMS B TOBCEAHEBHON KHU3HU;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DPU3MUYECKUX SBICHUH U TPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npobiemy/3agayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcOoOMpaTh YCTaHOBKY M3
MPeJI0KEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBL;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 M3MEPEHHs] M HCIOJIb30BAaTh W3BECTHBIE METOJbI OLEHKU
MOTPELIHOCTEW U3MEPEHU;

UCCIIEIOBaTh 3aBHCUMOCTH MEXJY (U3MUECKUMM BEIMYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, MpH STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yJbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKMX BEIMYHMH B BHUJE TaOIMIl U IrpadUKOB, 1€1aTh BBIBOJIBI
10 pe3yJbTaTaM UCCIEI0BaHuUS;

coOmoiaTh NpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MUCCIENIOBATEIbCKOW M  IMPOEKTHOW JAEATENbHOCTH C
UCTOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOro 000PYAOBaHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuyecKoW MOJENbI0, HCIONIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a yCIOBHS 331a4l BIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH IOJIyY€HHOI'O 3HaUeHUs! (PU3MUECKON BEIUYHHBI;

pelaTh KayeCTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKU HENPOTHUBOPEUYMBYIO LIENOUKY
paccyKIeHU ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTOJBb30BaTh MPH PEUICHWH Y4YEeOHBIX 3aJad COBPEMEHHBbIE HH()OPMAIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTABICHUs y4yeOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX Y4EHBIX-(PHU3HKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH ITPHU OOpaIeHUH ¢ TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMHU, JUIs
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpY KaIOLEel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IIIaHUPOBATh paboTy
TPYIIbI, PalMOHAIBHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJleKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 yYaCTHUKOB T'PYIIIBI B
pelIeHNne paccMaTpUBaEMON ITPOOIIEMBI.

K koniy o6yuenus B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTO (PU3UKU B (HOPMUPOBAHUM COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IPAKTUYECKOH
NeSITebHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUNTBHIBaTh TPAaHUIBl TPUMEHEHUS M3YYCHHBIX (U3MUECKUX MOJENEeH: TOYEeUHBIH
NIEKTPUYECKUI 3apsifl, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'0 Si/Jpa MU pelIeHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKH M KBAaHTOBOM (DM3MKH: 3JEKTpUYecKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBUE MArHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HuHTepdepeHuus, audpakuus W TMOJSIpU3alUsg CBETa, JUCIEpCUsi CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNe, BOZHUKHOBEHUE TUHEHUATOrO
CIIEKTpa aToMa BOJIOPOJIa, ECTECTBEHHAsl U HCKYCCTBEHHAs PAIMOAKTUBHOCTB;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIIECTBa (DJIEKTPUUYECKHUE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3Yysl (U3UYECKHE BEIUYMHBL: DIEKTPUYECKHH 3apsil, cuja TOKa, DIEKTPUYECKOoe
HaIpsKEHUE, DIEKTPUUECKOE COIPOTHUBIICHHUE, PA3HOCTh MIOTEHINAJIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Moiis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOIO0 M MarHUTHOTO MOJIEH, MEepUuoJ] W 4YacToTa KosieOaHuM B
KoJIeOaTeIbHOM KOHTYpE, 3apsil U CHUjla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, WX OOO03HAUYEHUS M EIMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMH BEJTUUYNHAMY;

ONHKCBHIBATh M3YYECHHBIC KBAHTOBBIC SIBJICHUS W TPOLIECCHI, HUCHONB3YS (PU3HMUECKUe
BEJIMYMHBI: CKOPOCTb JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa, JHEPrus U
UMIynbCc (OTOHA, TMEPHOJ IOoJIypaclajga, PHEPIrus CBSA3M AaTOMHBIX sjep, MPH ONMHCAHUH
NPaBUIbHO TPAaKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEIUYMH, UX OO0O3HA4YEHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE TAHHYIO (DPM3UYECKYIO BEIMUYMHY C JPYTUMH
BEJIMYMHAMU, BBIYUCIISTH 3HaYEHUE (PU3MUECKON BEITUYMHBI;



aHaATU3UPOBaTh (PpU3MUYECKHE TPOIECChl W SBJICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
OPUHLIMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENBHOIO W IApaJUICIbBHOTO  COCIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
IPSIMOJIMHEMHOIO PaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI ITPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa It (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MacCOBOI'O 4YMCJIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTMBHOIO pacmana, MpU ITOM pas3jinyaTh
CJIOBECHYIO0 (DOPMYJIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIPA)KEHUE W YCIOBHs (TpaHULIBL,
00jacTh) IPUMEHUMOCTH;

ONPEACIIATh HAIPAaBJICHUE BEKTOPA MHIYKLUUU MAarHUTHOTO IIOJS IIPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

CTPOUTB M OIMCHIBATh N300pa’KeHKE, CO31aBaeMOe INIOCKUM 3€pKajioM, TOHKOH JIMH30M;

BBIMOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TIPOLECCOB C
UCIOJIb30BAaHUEM NPAMBIX U KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (QOpMYJIHpOBaTh
npobnemy/3agady ¥ TUNOTE3y Y4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUS, IPOBOIUTH OIBIT U (HOPMYIMPOBATH BBIBOABI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUS (PHU3UYECKUX BEIWYHMH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HUCIOJb30BATh HM3BECTHBIE METOAbI OLEHKHU
IIOTPEUIHOCTEN H3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEMYMH C UCIIOJIb30BAaHUEM IPSIMbIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YNIbTATHl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, [AenaTh BBIBOABI 10 pe3yibTaTaM
WCCIIEI0BAHMS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda MpU MPOBEIEHUHM HCCIEAOBAaHUM B paMKax
y4eOHOro0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THbIE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJENblo, MCIONb3ys
¢du3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCJIOBHS 3a7audl BEIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIMMBbIE s €€ peleHus,
HPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCcKOi BEIMUHHBI,

pemath KayecTBEHHbIE 3aJauM: BBICTPAWBATH JIOTMUYECKH HEMPOTUBOPEUHBYIO ILIETIOYKY
paccykIeHU ¢ OOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIOJIb30BaTh NPU pPELIEHHMH Y4eOHBIX 3a7ad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMH U TPEACTABICHUS Y4eOHOH U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJTy4aeMyto HH(POPMAIUIO;

OOBSACHATH IPUHLIMIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30MacHOT0 MCTIOJIb30BAaHMS B TOBCETHEBHON YKU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpAIEHUH C TPHOOpaAMH U TEXHUUYECKUMH YCTPOHCTBAMM, IS
COXpaHEHHUS 3/10pPOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHHS B OKpY KalollIeil cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLHMATIBHBIX POJICH, IUIAHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpeieisaTh OO0SI3aHHOCTM M IIJIAHUPOBaTh JAEATENBHOCTh B
HECTaHJAPTHBIX CUTYalUsX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB T'PYIIIBI B
pelLIeHne paccMaTpuBaeMoil MPoOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
K
Ne i/ HaumeHoBaHue pa3iesioB U TeM OIMHIECTRO Facon dueKkTpoHHbIe (LM POBbLIE)
) NporpamMMmsI Beero Konrpoubuere o0pa3oBaTe/bHbIe PeCYpPChI
padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2 ]I'?tptlgg'l;llcr)r:eelaic]){)orljl7 fA1bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunemaruia 8 . https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
22 HlusaMuia 8 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 ﬁggg?/(;:eelaascﬁ)orﬁﬂ fA1bf72
Hroro no pazgeny 22
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnnorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
39 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubmmnoreka HOK
' dazoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
bubnmnorexa [JOK
3.3 OCHOBBI TEPMOMHAMHUKH 10 1 https://m.edS(])lo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. 9JIEKTPOJINHAMUKA
bu6nunorexa LIOK
41 DEKTPOCTATHIE ; . https://m.edsoo.ru/7f41bf72
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492 [TocTosHHBIN 251eKTpUYECKUil TOK. TOKH B 9 bubmuorexa [IOK

' Pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Paszpen 1. JIEKTPOINHAMUKA
11 MarunutHoe noJsie. JIeKTpOMarHuTHast 11 1 3 bubmuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onruia 10 4 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 bubnuoteka [JOK
' OTHOCUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
41 DJeMEHTHI KBAHTOBOU OITUKU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
4.3 AToMHOE SApO 5 bubmorexa LIOK

https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTBI aCTPOHOMHUU U aCTPOPHU3NKH 7 ﬁg(iH_I;I/OTe%a LIOK/7 £41c97
pS://m.edsoo0.ru cy/C

Wroro no pazueny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 Oto0maiomee nosToperne 4 EES;I/&/?TTZ%%&?S/H41097C
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non penakiuei
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natenscTBo «IIpocBemenuey

Co6opnuk 3anad no ¢usuke 10-11xi1/ O.U. I'pomiieBa.-M. : M3gaTenbeTBo «K3aMeH»

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

I'omosa M.B. ®usuka 10 kimacec. Koutposbabie paboTel B HOBoM (popmate. — M.: «IHTEIeKT-
LIEHTP»

I'ogosa U.B. ®usuka 11 knacc. KontposabHbie paboTsl B HOBOM dopmate. — M.: «HTenneKT-
LEHTP»

Kupuk JL.A., Tux FO.1. ®uzuka. 10,11 ki.: COOpHHK 3aJaHHIi U CAMOCTOSITENIbHBIX paboT.- M.:
Hnexca,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Enunas xosutekius mudpoBbix o0pa3oBaTeabHbIX pecypcos http://school-collection.edu.ru/
https://www.yaklass.ru

https://eclass.ipk-tula.ru

https://resh.edu.ru/subject/28/10/
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