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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpOBHE CpeaHero ooOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaraM OCBOEHHS OCHOBHOMU
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHusl y4eOHOTO
npeamera «®Puszmka» B o0pa3oBaTeNbHBIX  oOpraHm3anusx Poccuiickorr  ®Denepannw,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMEI.

Cogepxanue mporpaMMbl Mo (hU3HMKE HaIpaBIeHO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usuke COOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUPYyEeMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh peanH3allii MEKIIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHbBIE 1IeIM M3Y4eHUs (U3UKU HAa YPOBHE CPEIHEro o0Iero oOpa3oBaHMs, IUIAHUPYEMbIE
pe3yibTaThl OCBOCHHUS Kypca (HU3UKU: JHYHOCTHBIE, METalmpeIMETHbIe, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [IJITaHUPYEMbIE PE3yNIbTaThl OCBOCHHUS Kypca (QU3MKH Ha 0a30BOM ypPOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJbTAThI IO rojIaM O0yUYEHUs;

e coziepkaHue yueOHoro npeaMera «Pu3nkay 1o rojgaM o0ydeHusl.

®u3rKa Kak HayKa 0 HauOoJjee O0IIKX 3aKOHAX MPUPOIBI, BEICTyMAas B KayecTBe Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIA BKIIJ B CHCTEMY 3HAHUH 00 OKpYXKarolleM MUpe.
[konpHBIH Kypc (GU3HKH — CHCTEMOOOpA3YIOIUN M €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, gusmueckoi reorpadueit u acrpoHomueil. Mcnonp3oBaHue W akTHUBHOE
IpPUMEHEHHE (PU3NYECKUX 3HAHUN ONpENeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DJHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IOIYYCHHS] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBaMU U JIpyrux. M3yuenue Gu3nKku BHOCUT OCHOBHOH BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEeI0BaHUI.

B ocHOBY Kypca ¢u3uku Ui ypOBHS CpeHEro o01ero o0pa3oBaHus MOJIOKEH Pl UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SIBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPHUHU, BELIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE peanuzanus npearnosiaraeT UCIoOIb30BaHUE TYMaHUTapHOTO
noTeHMana GU3NYEecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DPU3HMKU C Pa3BUTHEM OOLIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TpodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nuku npenmnoiaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes skonozusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkke 00CykAeHus po0iIeM palioHAIBHOTO MPUPOIOTIOIb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKHM Ha YpOBHE CpeaHEero oOIero oOpa3oBaHUS
ABIIAIOTCA (u3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs
¢usnueckoil Teopuu, poiau (PyHIAMEHTANIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMMCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeITETbHOCTHBIN MOIX0 B Kypce (PU3MKU pealn3yeTcs MPEXIe BCETO 3a CUéT
OpraHU3ali YKCIEPUMEHTAIBHON NIeATENbHOCTH oOyuarouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B mMporpamMme Mo (u3uke oOBEAMHEHBI B OOIIUH CIHCOK
YUYECHHUYECKUX NPAKTUUYECKUX paboT. BeigeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
NPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHHKaMH 00pa3oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBaHUA M OCHAIIeHUs KabuneTa ¢pusuku. [Ipu sTomMm
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHUSMHU IPOBOJIUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbmoe BHUMaHUE yIenseTcsl peIeHUI0 pacuETHBIX U KadyecTBEHHBIX 3a1ad. Ilpu aTom
JUTSL pacYETHBIX 3a]1a4 MPUOPUTETOM SIBJISIOTCS 337a4u C SIBHO 3aJJaHHON (U3NYECKON MOJEIbIO,
MO3BOJIAIOIIME MPUMEHATh M3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeina
Kypca, Tak ¥ UHTErpUpys 3HAHUS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHH M IPOIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKoW MOJenu A CUTyallud HpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBanusmu DPI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHn0 y4eOHOTo Tmporecca 0a30BbI ypOBEHb Kypca (U3WKA Ha YPOBHE CpPEIHETO
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCIOBHSIX MpeIMeTHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(bu3UKH TOHKHO OBITH HEOOXO0MMOE JTabopaToOpHOE 00OPYIOBAHKE IS BHITOTHEHUS YKa3aHHBIX
B TIporpamMmMe 10 (HU3UKE YYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.

JleMoHCTpanmoHHOEe 000pyAOBaHHEe (HOPMHPYETCS B COOTBETCTBHU C IMPUHITUTIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHEeUMBAET MOCTAHOBKY MEPEUYHCICHHBIX B MpOrpamMMme Mo
¢u3MKe KIIOYEBBIX JEMOHCTpAlUMil /AJIs HCCIEJOBAaHMSI HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.

JlaboparopHoe 00opyaOBaHHE ISl YYEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEeMaTHYECKUX KOMILJIEKTOB M oOecredyuBaeTcsi B pacyére OAHOr0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMSI JOJKHBI OBITh
IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4€HUsI GUMKU B 00111eM 00pa30BaHUU SBISIFOTCSA:

e popmMHupoBaHUE UHTEpeca W CTPEMJIEHUS OOY4YaloIIUXCS K HAyYHOMY H3YYEHHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

epa3BUTHE TPEACTABICHUH O HAyyHOM MeTO/€ TO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPY)KAIOLIUM SIBIICHHSIM;

¢ popmMHpoBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4yeHHUS OCHOB CTPOCHMUS
MaTepuy U pyHAaAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e hopMupoBaHHe YMEHUH OOBSICHATH SBICHHUS C UCTOJIH30BAHWEM (U3UYCCKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeNbCTB;

e hopMupoOBaHHE TNPEICTABICHUH O POIM (U3MKHU A Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

Joctumxenne 3THX Lejed oOecreunBaeTcsl pelleHHeM CIeAYIOUMX 3ajad B Ipolecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHero o01iero o0pa3oBaHus:



® [IPHUOOpPETEHNE CUCTEMbI 3HAHUH 00 OOmMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOUAsi MEXAHUKY, MOJIEKYJISPHYIO (PU3HUKY, SJEKTPOJANHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTHI aCTPO(U3HKH;

e hopMupoBaHNE YMEHUH NPUMEHATh TEOPETUYECKHE 3HAaHUA I OOBSICHEHUS
(Gu3n4ecKux SIBICHUH B NMPHUPOJE M JUIsl MPUHATUS NPAKTUYECKUX PEIIEHUH B MOBCEIHEBHOM
KHU3HH,

® OCBOEHHE CIIOCOOOB pPEIIeHUs Pa3IMYHbIX 3a/1a4 C IBHO 3aJJaHHON (U3HUECKO MOJIeNbIO,
3ajjay, IOAPA3yMEBAIOUIMX CaMOCTOSTENIBHOE CO3/aHue (U3MUecKOW MoJenu, aJeKBaTHOM
YCITIOBHSIM 33J1a4U;

® [[OHUMaHHE (U3NYECKUX OCHOB U IPUHLUIOB JCHCTBUS TEXHMYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeny;

® OBJIAZICHUE METOAAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUSA W TPOBEACHUS (DU3MUECKHX
OKCIEPUMEHTOB, aHAJM3a M HWHTEpHpeTanuu WHPOPMALUU, ONPEACICHUS JOCTOBEPHOCTH
HOJIy4EHHOT'0 pe3ysbTara;

® CO3/IaHUE YCJIOBUU Uil pa3BUTHS YMEHHH MPOEKTHO-HCCIEI0BATEIbCKON, TBOPUECKON
NeSITETTHHOCTH.

Ha wusyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
orBojuTcs 136 yacos: B 10 kitacce — 68 yaco (2 yaca B Hepenmo), B 11 kiacce — 68 vacoB (2
Jaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYMTENb JI€laeT BbIOOp MpPOBEAEHUs J1a0OpaTOpHBIX paldoT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIIUXCsl.



COILEPKAHUE OBYYEHUSA
10 KITIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®usnka — Hayka o npupoje. Hayunele MeToabl MO3HaHUs OKpyxarouero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PH3UKE.
MonenupoBanue (pu3nuecKux sBJIeHUM U npoueccoB. Hayunsie runoressl. @uznueckue 3aKOHbI
u teopud. ['paHuubl npumMeHHMOcTH (usnyeckux 3akoHOB. [IpuHumn coorBercTBUs. Ponb u
MecTO (U3UKH B (POPMUPOBAHWU COBPEMEHHON Hay4HOH KapTUHBI MHpa, B MPAKTHYECKON
NEATEIbHOCTH JIIOICH.

Jlemoncmpayuu

AmnHasorossle 1 U(PPOBBIE U3MEPUTENLHBIE IPUOOPHI, KOMITBIOTEPHBIE TATYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBHkeHus. Cucrema
orcuéra. Tpaektopus. Ilepemerienue, cKOpoCcTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHHE MaTepHalbHOM TOYKHM, MX MPOEKUMH Ha OCH CUCTEeMbl KoopauHar. CloxeHue
MEPEMEIICHUN U CIIOKEHHUE CKOpOCTel. PaBHOMEpPHOE M PaBHOYCKOPEHHOE NPSMOJUMHEUHOE
nBrKeHHe. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHsI, MyTH U MepeMelIeHUs
MaTepHaIbHOW TOYKH OT BpeMeHH. CBOOOJHOE MajgeHHue. YCKOpPEHHE CBOOOIHOTO TaJICHHUS.
KpuBomnunelinoe nBuxenue. J[BuxkeHne MarepuaibHOM TOUKH MO OKPYKHOCTH C TIOCTOSIHHOM IO
MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAass CKOpocTh. [lepuoa u yactota oOparieHusl.
LlenTpocTpeMutenbHoe ycKopeHue. TeXHHYecKue YCTpOWCTBa U MPaKTUYECKOE NPUMEHEHUE:
CIUJOMETD, ABMKEHHUE CHAPSJIOB, LIETIHbIE U PEMEHHBIE ITEpEAAYN.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, WITKOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUS.

[TpeoOpazoBanue ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3JIyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue nrxeHus Tena, OpoieHHOro Mo/ yrioM K TOPU30HTY U TOPU30HTAIBHO.

N3mepeHne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue cCKkopocTH Npu ABUKEHUU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3y4yeHne HEpaBHOMEPHOIO ABUKEHHUSI C LIENBIO ONIPEIETICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a
MOCJIEIOBATEIbHbIE paBHbIE MPOMEXKYTKHM BpPEMEHM MpPHU PAaBHOYCKOPEHHOM JBHKEHHUU C
HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKaA B BSI3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH ["annnes. [lepBoiit 3akoH HeroToHa. IHEpLManbHbIe CUCTEMBI
orcuéra. Macca Ttema. Cuna. IlpuHumn cynepnosunuu cui. Bropoint 3akon HeroTona s
MaTepuanbHOW TOUkH. Tpernii 3akoH HpIOTOHA 11 MarepuanbHBIX TOYEK. 3AKOH BCEMHPHOIO
taroteHusi. Cuna tsokectu. IlepBas kocMuueckast ckopocth. Cuna ynpyroctu. 3akoH ['yka. Bec
tena. Tpenue. Buasl Tpenus (1okosi, CKoJbkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBXKEHHUs U cuia TpeHus nokos. Koadourment tpenus. Cuna conpoTUBIECHUS
IpU JABIKEHUU Tela B KUAKOCTH wiu rase. [loctynmaTtenbHoe M BpamiateiabHOE JIBUXKEHUE
abcomoTHO TBEPAOTO Tena. MOMEHT CHUIIbl OTHOCUTENIBHO OcH BpateHus. [lnedo cunbl. YcnoBus
paBHOBecHsl TBEPAOro Teyia. TeXHUYEeCKHe YCTpOMCTBAa M MPAKTHUECKOE MPHUMEHEHHE:
MOJAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.



Bropoii 3akon HeroTona.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT JeopMaIiu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCUs TBEPAOrO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne aBrxkeHUs OpycKa 110 HAKIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJ1a, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Hmnynsc MatepralibHOM TOYKHU (Teja), CUCTEMbl MaTepUaIbHBIX TOUeK. MIMIysbCc cuitbl 1
U3MEHEHHE HMIYJibca Tela. 3aKOH COXpaHEHUs UMMynbca. PeakTuBHOe ABrkeHHe. Pabota
cuiibl. MonHocTs cuibl. KuHeTnyeckas sHeprusi MaTepuaibHOM Touku. Teopema 00 M3MeHEeHUU
KuHeTndeckol sHeprun. [lorennmanbHass sHeprusa. I[loTeHUManbHas SHEPrus yOpyro
nehopMUpOBaHHON Mpyx)uHBL. [loTeHIManbHas SHeprus Tela BOJU3U TMOBEPXHOCTH 3EMIIU.
[ToreHnmanbHbple W HEMOTCHUUAIbHBIE CHIIBL. CBsi3pb pabOTHl HEMOTEHUUAIBHBIX CHI C
M3MEHEHUEM MEXaHWYECKOM SHEPIHH CUCTEMBI TeJl. 3aKOH COXPAaHEHHSI MEXaHUYECKOW YHEPTUu.
VYipyrue u Heynpyrue CTOJKHOBEHHS. TeXHMYECKUE YCTPOMCTBA U IPAKTUYECKOE IIPUMEHEHUE:!
BOJOMET, KONEP, IPYKUHHBIN UCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[lepexon mOTeHIIMATBHON YHEPTHUH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydyeHrne aOCONMIOTHO HEYNPYroro yjapa € MOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3U pabOTHI CUJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEepruM Teja Ha
IIPUMEpPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi pu3nKa M1 TEPMOIUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 00OCHOBaHHUE.
BbpoynoBckoe nBmwxkenue. Qudbdys3us. Xapaktep IBWKEHHS € B3aUMOJICHCTBUS YaCTHIL
BemecTBa. MoJienu CTPOEHHs Ta30B, JKUJIKOCTEH M TBEPABIX Tell U OOBSACHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3THUX Mojenerd. Macca u pazMmepbl moiiekyn. KosmuectBo BemiecTsa.
ITocrosinnass Asoraapo.TemnoBoe paBHoBecue. Temneparypa u €€ wusMmepenue. I[llkama
temneparyp Llenscus. Mogens wupaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KUHETHMUYECKOW TEOpHM HJealbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa cpeaHei
KMHETUYECKON SHEpPruu TEIUIOBOrO JBM)KeHWsA 4acTull rasza. lllkama temmnepatyp KenbBuHa.
I'a3oBble 3akoHBI. YpaBHeHHe MeHnaeneeBa—Knaneiipona. 3akoH /lanpToHa. M3omponeccsl B
UJeabHOM Ta3e C I[OCTOSHHBIM KOJMYEeCTBOM BemiecTBa. ['paduueckoe mnpeacraBieHue
U30IPOLIECCOB: HM30TepMa, H30X0pa, H300apa. TexHHYecKHe YCTpPOHCTBA M MNPAKTUYECKOE
MpUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBalOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu MOJEKyl
OpraHUYECKUX COCIUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO JBHKEHUSI.

Mognens onbita llTepHa.



OnbIThI, JOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Monens, HiuroCTpupyronas Npupoay AaBJICHUA ra3a Ha CTEHKH COCYZa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEATIBHOIO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATE HAa OCHOBE HM3MEpEeHUU 00BEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBaHue 3aBUCUMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. Ocnoebl mepmoounamuku

TepmoauHamuueckass cucTeMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJEaIbHOro raza. Buael Teronepenaun: TeIIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeTIbHas
TeII0EMKOCTh BelecTBa. KomuuecTBo TemoTel pu Temionepenayde. Ilonstue o0 axnadatHoM
npouecce. [lepBelil 3akoH TepmoauHamMuku. IIpruMeHeHue nepBoro 3aKkoHa TEPMOAMHAMUKH K
u3onpoueccaM. ['papudeckas uHTepnperauus padboTsl raza. Bropoil 3akoH TepMOAMHAMHKH.
HeobGpatumocts mpoiieccoB B npupone. TernoBbie MamuHbl. [IpuHIUIBI 1EHCTBUS TEILTOBBIX
maiuH. [IpeoOpa3oBanus 3Hepruu B TEIUIOBBIX MamMHax. KoadduuueHt noneznoro aeicTBus
terutoBord MammHbl. L{ukn KapHo u ero xoadduumeHT mone3Horo AeicTBUS. DKOJOTHUECKHUE
npoOJaeMbl TEIUIO’HEPreTUKU. TeXHHYeCKHe YCTpOHCTBa U IMPaKTHYECKOE IpPUMEHEHHUE:
JIBUTATEIb BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBLHUK, KOHAULIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruu Tejla MpPU COBEPUICHUM pabOThl: BbUIET MPOOKH U3
OyTBUIKM IOJl JEHCTBHEM C)KaTOr'o BO3/yXa, HarpeBaHue s(upa B JaTyHHOU TpyOke myTéMm
TpeHusl (BUAEOJEMOHCTpauus). V3MeHeHre BHYTpeHHEHl sSHepruu (Temieparyphl) Tejla Mpu
teronepenaye.OnbIT 1Mo  aguabaTHOMy pPAacUIMPEHHIO BO3AyXa (OMNBIT €  BO3AYLIHBIM
orHuBoM).Mosenu mnapoBoi TypOWHBI, JABHUraTelsi BHYTPEHHErO CropaHusi, pEeaKTUBHOIO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

W3mepeHue yaeapHOU TEeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpazoBanue U KouaeHcanus. Mcmapenne wu  kuneHue. AOcomOTHas U
OTHOCHUTEJIbHAS BIIAXXHOCTH BO31yxa. HacklmeHHbIN nap. Y aenpHas TErioTa napooopa3oBaHusl.
3aBUCHUMOCTb TEMIEpaTypbl KuIleHUs OT nasieHus. TBépmoe teno. Kpucrammmueckue u
amop¢Hble Tena. AHM30Tpomusl CBOMCTB KpuctamioB. JKuakue kpuctauibl. CoBpeMEHHbIE
Mmatepuansl.  [lmaBnenne w KpucTauM3auusa.  YJAelbHas — TEIUIOTa  IJIABJICHUS.
CybOnumanus.YpaBHeHHe TeruioBoro OanaHca. TeXHUUYECKHe YCTPOHMCTBA U IPAKTHUECKOE
IIPUMEHEHHE: TUTPOMETP U INICUXPOMETP, KAJTOPUMETP, TEXHOJOTUU IOJYyYEHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHCII€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1APOB.

Kunenne npyu NoHWKEHHOM JIaBJICHHH.

CnocoObI U3MEpEeHUs BIAKHOCTH.

Habmronenne HarpeBaHus U IUIaBICHUS KPUCTAJUIMYECKOTO BEILECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3mepeHne 0THOCUTENbHON BIaKHOCTH BO3TyXa.

Pasnen 4. daekTpoanHaMuka

Tema 1. dnexmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apsai. JlBa BHa DJIEKTPUYECKUX 3apsifOB.
[TpoBOAHMKY, NUANEKTPUKH U TMOJYHPOBOJHUKH. 3aKOH COXpPaHEHHUs AJIEKTPUUYECKOro 3apsja.
Bsaumonerictue 3apsanoB. 3akoH Kynona. TodeuHbl a1eKTpUUecKuid 3apsj. DJIEKTPUYECKOe
nosie. Hanpsk€HHOCTE 3nekTpuueckoro nois. [IpuHIun cynepno3unum 31eKTpUYECKUX MOJIeH.



JIuHUM HanpsDKEHHOCTH  DJIEKTpUYecKoro mnousisa.Pabota cuil  3JeKTpOCTaTHUECKOTO  TOJIS.
[Torenuman. Paznocte noteHumanoB. [[poBOAHUKH U TUANEKTPUKH B SJIEKTPOCTATUIECKOM TIOJIE.
HusnexTpuueckass MPOHUIAEMOCTh.  DJeKTpoéMKocTh.  Konpaencarop.  DIeKTpoEMKOCTh
IJIOCKOTO KOHJIEHCATOpa. DHEpPrus 3apsHKeHHOro KOHAeHcaTopa.TexHuYeckue yCTpoWcTBa M
IIPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKOI, 3JIEKTPOMETP, dJIEKTPOCTAaTHUYECKas 3alluTa,
3a3eMJIeHUE JIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN anmapar, CTpYHHBIA TPUHTEDP.

Llemoncmpayuu

VYeTpoicTBO M MPUHITUIT AEHCTBUS SJIEKTPOMETPA.

BzaumopeiicTBue Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apSKEHHBIX TEIL.

[TpOoBOAHMKH B 3JIEKTPOCTATUUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JIN3IeKTPUKH B 3JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAJM ILJIACTHH,
paccTosHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku 6 pa3iuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHHUS 3JIEKTPUUECKOrO0 TOKa. VICTOYHMKH TOKa.
Cuna Toka. Iloctosnnbiii Tok. Hampspkenue. 3akon Oma Juisl ydacTka LeNH. DJIEKTPUYECKOE
CONPOTHUBIICHUE. YJIEIbHOE CONPOTHBIECHUE BeulecTBa. llocnenoBarenpHoe, NapaIebHOE,
CMEIIaHHOE COCJIMHEHUE MPOBOJAHUKOB. PaboTa snexrpuyeckoro toka. 3akoH J[xoyns—JIenia.
MOIIHOCTh 3NEKTPUYECKOr0 TOKA. DJIEKTPOABMAKYILAs CHUJIA M BHYTPEHHEE CONPOTUBIICHUE
UCTOYHMKA ToKa. 3akoH Owma i TOJIHOM (3aMKHYTOM) anekTpuueckoit 1enu. KopoTkoe
3aMblKaHUE. JJIEKTPOHHAsT MPOBOJUMOCTH TBEPABIX METALUIOB. 3aBUCUMOCTbH CONPOTUBIICHUS
METAJIJIOB OT TeMIieparypbl. CBEpXIPOBOAUMOCTh. DJIEKTPUUYECKHI TOK B Bakyyme. CBoicTBa
9NEeKTpOHHBIX MydkoB. [lomynpoBoanuku. CoOcTBeHHAass M TpHUMECHas MPOBOJUMOCTD
noJIynpoBogHUKOB. CBolicTBa p—N-niepexoza. [loaynpoBoaHNKOBBIE TPUOOPHI. DIEKTPUUECKUN
TOK B PacTBOpax M paciuiaBax 3JIEKTPOJMTOB. JNEKTPOIUTHYECKAS AUCCOLUALMS. DIEKTPOIH3.
OnekTpuueckuii TOK B ra3zax. CaMOCTOSTENbHBI M HECAMOCTOSTENbHBIN pa3zpsn. MosHus.
ITnasma.TexHuueckne ycTpoiicTBa M IpPaKTUYECKOE IPUMEHEHHE: aMIEPMETP, BOJIBTMETP,
peoctaT, MCTOYHHUKHM TOKA, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npubopsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH IMOJl, TEPMUCTOPBI M (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTb CONPOTHBIIEHUS LWIMHIPUYECKUX IPOBOJHHUKOB OT JJIMHBL, IIOLIAAN
MOTIEPEYHOr0 CEUEHUs U MaTepHuaia.

CMelmaHHOE COEIMHEHUE POBOIHUKOB.

[IpsiMmoe n3MepeHue 3IeKTpoABMXKYHIEH cuiibl. KOpoTkoe 3amMbplkaHHE TaJbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIIEHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJNIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoli pa3psa 1 NpOBOAUMOCTh BO3yXa.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

HaGnronenue anexrpomnusa.



Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHsS B 10 Kimacce OCYyIMIECTBISETCS C YYETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMHd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusi, CBA3aHHBIE C WM3YYEHHMEM METOJOB HAyYHOIO IO3HAHUS:
ABJICHME, Hay4HbIM (akT, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpus, HaOIIOJEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguK| U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCHHYC, TAaHTEHC,
KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M MX IPOEKLUU HA OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMoc, TEII000OMEH
JKUBBIX OpraHU3MOB (BHJIbI TEILIONEPENAaUYH, TEIJIOBOE PABHOBECUE), SJIEKTPUUECKHE SBIICHUS B
JKUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta3oB, 3JEKTPUYECKUE
CBOICTBa METAJIOB, 3JEKTPOIUTHUECKAS JUCCOLUALMS, TalbBaHUKA.

TI'eoepaghus: BnaxxHOCTh BO3/lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBUKEHUHN C MCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHUS HMMIlyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTaTelb BHYTPEHHEro CropaHus, MapoBass TypOuHa, OBITOBOM
XOJIOJUJIBHUK, KOHJAUIIMOHEP, TEXHOJIOTUHU MOJIy4Ye€HHUs] COBPEMEHHBIX MaTepUasoB, B TOM YUCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJEKTpOHArpeBaTelibHble IPUOOPHI,
AJIEKTPOOCBETUTENbHbIE IPUOOPHI, TaJIbBAHUKA.

11 KJIIACC
Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarsmuTHoe IIOJe.
Bekrop marauTHOM MHAYKIMH. [[pMHIMI Cyneprno3uuyn MarHUTHBIX MoJei. JINHMYM MarHUTHOM
uHAyKIMKA. KapThHa NMHMA MarHUTHOM MHIYKIMM IOJIA IOCTOSIHHBIX MarHUTOB.MarsmutHoe
1oJie MPOBOJHMKA ¢ TOKOM. KapTuHa NUHUN MHIYKIIMM MarHUTHOTO MOJIS JJIMHHOTO MPSMOTO
IIPOBOJHMKA M 3aMKHYTOIO KOJIBLIEBOIO IPOBOJHMKA, KaTyHIKM ¢ TOKOM. OmbIT Opcreza.
B3aumopeiictBue mnpoBogHUKOB ¢ TOokoM.Cmiia Ammepa, e€ MOayidb W HampabieHue.Cuia
Jlopennia, €€ monynp W HampasieHHE. JIBM)KEHHE 3apsDKEHHOM 4YacTULBl B OJHOPOIHOM
MarHuTHOM Tmosie. Pabota cunbl JlopeHua.fIBneHne 3iaeKTpOMarHUTHONM WHAyKuuH. IloTox
BEKTOPA MarHUTHOM MHAYKLINU. DJIEKTPOABHKYILAS CUJIA MHIYKIMHU. 3aKOH 2JIEKTPOMarHUTHON
unaykuuu @apazes.BuxpeBoe anekTpuueckoe Mmojie. DIEKTPOABMKYINAs CHJIa HHAYKIUU B
IIPOBOAHMKE, JBMXKYIIEMCS IIOCTYNATEJbHO B OAHOPOJHOM MarHutHoMm nose.llpaBuio
Jlenna. MHOyKTUBHOCTB. SIBIIEHME CAMOWHIYKLIHH. OJEKTPOABMKYIIAS CHUJIAa CAMOWHIYKIIHMH.
OHeprus MarHUTHOIO IIOJII KATyIIKM C TOKOM.JJEKTPOMAarHuTHoe Imosie. TeXxHuueckue
yCTpOMCTBA W MPAKTHUUYECKOE TMPUMEHEHHE: TIOCTOSIHHBIE MArHUThl, AJIEKTPOMArHUTHI,
AIIEKTPOJIBUraTENb, YCKOPUTENN JIEMEHTAPHbIX YaCTUILl, UHAYKLIIHOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JInHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.



SIBiIeHnE HNEKTPOMArHUTHON UHIYKIUU.

ITpaBuio Jlenua.

3aBUCUMOCTD 3JICKTPOABUKYILEH CHIIbI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

HccenenoBanue 1elcTBUS NOCTOSHHOIO MArHUTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS AJIEKTPOMATHUTHON UHAYKITUU.

Pazpgen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenbnas cucrema. CBoOOJgHBIE MexaHHueckue Kojebanusa. [apmonuueckue
konebanus. Ilepmon, dactora, amrmumryna u ¢asza kosnebanwid. IIpyXKMHHBIH MasSTHHK.
MareMaTiyecknii MasTHHK. YpaBHCHHUE TapMOHHMYECKUX KoJjiebanui. IIpeBpaienue sHEpruu
npu rapMoHuYecknx konebOanusx. KonebarenbHblii KOHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIC
KojeOaHusi B HJCAIBHOM KoJebaTedbHOM KOHTYype. AHAIOTHUA MEXIy MEXaHHYeCKUMU U
AJIEKTPOMArHUTHBIMU KojeOanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHS DJHEPrUU B
uaeansHOM  KojebarenbHOM — KoHType.llpencrtaBmeHne o0 3aTyXamomMX  KOJCOaHHSIX.
BreinykneHHBIe MeXaHW4deckue KoiieOanus. Pe3oHanc. BwIHYXIEHHBIC 3JIEKTPOMATHUTHBIC
konebanus. [lepemennsiii Tok. CHHYCOMAANBHBIN MEPEeMEHHBINH TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYTHOC W JICHCTBYIOIIEEe 3HAUCHUE CHJIBI TOKAa M HampsbkeHus. Tpanchopmarop.
[TpousBoaCcTBO, NEpenava U MOTPEOICHHUE IEKTPUUECKON IHEPIHH. JKOJIOTHUECKUE PUCKHU MPHU
MPOU3BOJICTBE 3JEKTpodHEepruu. KynbTypa UCMONB30BAHUS 3JEKTPOIHEPTHUU B MOBCEIHEBHOM
KU3HU. TeXHUYEeCKHue YCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHHUE: 3JIEKTPUUYECKUN 3BOHOK,
reHepaTop NePEMEHHOro TOKa, JINHUU 3JIeKTporepenay./[levoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM CUCTeMbI (IPYKUHHBIN UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmtoenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmuorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKAa W HANpsDKEHUS OT  BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc mpu mociaegoBaTeIbHOM COEAMHEHUU PE3UCTOpa, KaTYIIKM WHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb TUHUY AIIEKTPOIEpEIAUN.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTHY TIEPHOa MAJbIX KOJeOaHUil Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NEpeMEHHOTO TOKa B ILENM M3  IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHudeckre BOJIHBI, yCIIOBUA pacnpocTpanenus. [lepuon. CkopocTh pacpoCcTpaHeHHs
U januHa BoNHBL [lomepeunble W mponosibHbIE BOJHBL MHTepdepeHnus u audpaxius
MexaHu4ecKux BOJH. 3BYK. CkopocTh 3ByKa. I'pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.
ONEKTPOMAarHUTHbIE BOJIHBL. Y CIOBUS M3JIyYEHUS DIIEKTPOMAarHUTHBIX BOJIH. B3anmnHas
opueHtanus BekTopoB E, B, V B snexkrpomarauTHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moisipu3anus, Aaudpaknus, wuHtepdeperims. CKOpocTh
AJIEKTPOMArHUTHBIX BOJH. [llkama smekTpoMarHUTHRIX BOJIH. [I[prMeHeHHe 371eKTpOMarHUTHBIX
BOJIH B TEXHUKE u OBITY. [IpuHuUnIbI paanocBs3u u TEJIEBUICHUS.
Pannonokarus. OneKTpOMarHuTHOE 3arps3HEHNE OKpYXKarolen cpepl. TeXHUYeCKne yCTpoicTBa



U MPaKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTBHI, YJIbTPa3BYKOBas IMAarHOCTUKA B
TEXHUKE W MEIUIIMHE, pajap, PaIUuONpUEMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neusb.

Llemoncmpayuu

OO0pa3oBaHue U paclpoCTPAHEHHUE IIONIEPEYHBIX U MPOIOJIbHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

HaOnronenue oTpaxeHus U MpeaoMIIeHNs MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGumronneHne cBsI3u I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOHM M 4acTOTOMN
Kosie0aHui.

HccnenoBanue CBOWCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTPA)KEHUE, IPEIOMIICHHE,
noJsipu3anus, Iuppakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmMonuHeiiHoe pacpocTpaHeHHe CBETa B OAHOPOIHOM cperie.
Jlyu cBera. ToueuHblii uCTOYHMK cBera. OTpakeHUE CBeTa. 3aKOHbI OTPAKEHUs CBETA.
[Toctpoenue n3zobpaxkeHuil B mockoM 3epkaie. [Ipenomienue cBera. 3aKOHBI IPETOMIIEHUS
cBeTa. AOCONIOTHBIN MOKa3aTenb npenomieHus. [lonnoe BHyTpeHHee oTpakeHue. [IpenenbHbIit
yrojl MOJHOTO BHYTpeHHero otpaxeHus./lucnepcus cBera. CnoxkHbI cocTaB 0eyoro cBeTa.
[[Ber.Cobmparomme u paccenBarone JUH3bL. ToHKas mnuH3a. DOKYyCHOE pACCTOSHUE U
ONTHYECKas cujia TOHKOHM JuH3bL. [locTpoenune nzodpakeHuil B cOOMparOIUX U pacCEeUBaIOIINX
nuH3ax. @opMylsia TOHKOHM JIMH3BL. YBeEIWYeHUe, naBaemoe JMH30M.IIpenensl nmpuMeHuMOCTH
reomeTrpuueckoil ontuku.BonHosas ontuka. MHTepdepenuus csera. KorepeHTHbIE HCTOYHUKH.
YcioBust HaOMOEHUS MaKCUMYMOB U MHHHMYMOB B MHTEP()EPEHIMOHHOW KapTHHE OT JIBYX
CUH(]a3HBIX KOI€peHTHBIX UCTOYHHUKOB.Audpakius cera. udpakunonnas pemeérka. YciaoBue
HAOJIIOJIEHUsI IJVIaBHBIX MAaKCUMYMOB IIpM TaJ€HUHM MOHOXPOMAaTHYECKOrOo CBeTa Ha
mudpakunonnyo pemérky. Ilonsgpuszanus cBera. TexHUYeCKHe YCTPOWCTBA M IPAKTHUECKOE
OpUMEHEHHEe: OYKH, Jymna, (QoTroammapaT, NMPOCKIMOHHBIA ammapaTr, MHKpPOCKOI, TeJIECKOIL,
BOJIOKOHHAs ONTHKA, AU(PPpaKIMOHHAs peIIETKa, MOJIIPOU.

Jlemoncmpayuu

[TpsimonuHEHOE pacIpOCTpaHEHUE, OTPaKEHHWE M TpeloMieHHe cBeTa. OnTuueckue
npuOOpBI.

[TostHOE BHYTpEHHEE OTpakeHne. Mozenb CBETOBOIA.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

Moenu MUKpOCKOIa, TEIECKOIA.

Hab6monenue narepdepeHiium cBera.

HaGnronenue nudpakuuu ceera.

HabGmronenue qucnepcuu certa.

[Tosryuenue ciekTpa ¢ MOMOILBIO PU3MBI.

[Tonryuenue cniekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns NpeaoMIIEHUs CTEKIIA.

UccnenoBanue CBOMCTB N300payKeHUM B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3nen 6. OcHOBBI crIeMAJILHON TEOPUHM OTHOCUTEJIBHOCTH

I'paHuIpl NPUMEHMMOCTH KJacCHMUecKol MexaHukd. [locTymarel cnenmanpHOM Teopun
OTHOCUTEIIbHOCTH: HMHBApPUAHTHOCTh MOJAYJS CKOPOCTHM CBETa B BaKyyMe, IPHUHIIHUII
OTHOCHUTEJIBHOCTH OHHIITENHHA.OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEAJIEHUE BPEMEHH U
COKpAIlleHUE UIMHBL. DHEPTHsl U UMITYJIbC PEISITUBUCTCKON YacTULbl.CBSA3b MacChl C IJHEPrUen U
UMITYJIbCOM PEJIATUBUCTCKON YaCTHUIbl. DHEPTHUS MOKOSI.

Paszpnen 7. KBanToBas pusuka



Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. Dopmyna [lnanka cBs3u sHEPrUM POTOHA C €r0 YACTOTOH. DHEPTUS U UMITYIIbC
dorona. OtkpeiTue u wuccienoBanue Goroddpdekxra. Onbitet A. I'. CroneroBa. 3aKOHBI
dbotoapdexra. YpaBHenue OiHmrerHa st porodddexra.  «KpacHas — rpaHunay
dorordpdekra. lapnenne cera. Omeitet  II.  H.  JleGeneBa.Xummueckoe — JeicTBHE
cBera. Texnuueckne ycTpoiicTBa M MpPaKTUYECKOE MpUMEHEHHE: (OTOAIEMEHT, (POTONATUHK,
coJIHeyHast 6aTapest, CBETOAHOA.JemoHcmpayuu

®dotor(hdekT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTorddexra.

CBeToquoI.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapHas
Mmozenb atoMa. [locrynarel bopa. U3nydenue u nornomenue GpoTOHOB MpH Mepexoje aToMa ¢
OJIHOTO YpOBHSl SHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BoZopoaa. BonHoBbie cBoiicTBa uwactull. Bonubl ne bpoiing. KoprnyckynsspHO-BOJIHOBOK
nyanu3M. CHOHTaHHOE U BBIHY)KJIEHHOE M3ydyeHue. TeXHUYeCKue yCTpONCTBA U MPaKTUYECKOE
MPUMEHEHUE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopguenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHedvaTbIX CleKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6nronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CIOXKHOCTh CTpOCHHUS  s1pa. OTtkpbiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa mo onpenenenno cocraBa paaAuoaKTUBHOTO U3JIyUEHUS.
CsaoiicTBa anbda-, Oera-, raMMa-u3nydeHus. BiausiHue paguoakTUBHOCTH Ha JKUBbBIE OPTaHU3MBI.
OTtkpbiTHE MpoTOHAa M HeWTpoHa. HykionHas monens saapa I'elizenGepra—lBanenko. 3apsin
aapa. MaccoBoe uucino sapa. M3oronsl. Anbda-pacnan. DneKTpOHHBIA U MO3UTPOHHBIN OeTa-
pacnan. I'aMMa-uznydeHue. 3aKOH paJlMOaKTUBHOIO pacraja.JHEPrusl CBSA3M HYKIOHOB B sJpeE.
Snepusie cuibl. [ledbext maccwl siapa.flaepHeie peakiuu. [leneHue u cuHTE3 suep.SaepHbIit
peakrop. Tepmosnepublii cuHTe3. [IpoGieMbl W MEPCHEKTUBHI SIIEPHOM  SHEPreTHKH.
DKOJIOTUYECKHE acCTeKThl AIEPHON IHEPreTUKHN. DIeMEeHTapHbIe YacTUllbl. OTKPBITHE MMO3UTPOHA.
Metonpl  HaOmIOEHUS M PETUCTPAllMM  3JEMEHTapHbIX  4YacThl.DyHJaMeHTaJbHbIE
B3aumozeiictBus. EnuHcTBO  (u3mueckod KapTuHBI MHpa.TeXHHYecKue ycTpoicTBa U
NpaKkTUYEeCKOe MPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa, siiepHblil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuéTunK MOHU3HUPYIOINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue TpeKoOB YacTHI (TI0 TOTOBBIM (oTorpadusm).

Pa3pen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Oranbel pa3BUTusd  acTpoHOMuHu. llpukiiagHOoe ¥ MHPOBO33PEHUECKOE 3HAUYEHHUE
actponomun.Bun 3B&3mHOro Heba. Co3Besmusi, spkue 3BE3/BI, IUIAHETH, WX BHIUMOE
nerxenne.Conneynas cucrema. Connie. ConHeuHas akTUBHOCTh. Mctounuk sHeprun CosHua u
3BE3M. 3BE3/BI, MX OCHOBHBIE XapaKTEPUCTHKU. JlmarpamMma «CIEKTPAJbHBIA KJlacce
CBETUMOCTB». 3BE3/Ibl TJIABHOM OCJIE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHune 3BE34. COBpEMEHHBIE
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3BoitonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3N.



Mnineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u nemxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBIE ABIPHI B SIpax TaJaKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6na. Pa3zberanme ramaktuk. Teopus
Bonpuioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEICIICHUS MTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUs
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, ianer, Maeunoro Ilytu.

O6o0maronee NoOBTOpeHne

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOJIb (PHU3HUECKOW Teopur B (HOPMHPOBAHUU
MpeJCTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUM O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocylecTBIseTcsl ¢ Y4€TOM
COJIep)KATENbHBIX MEXIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTuKH, OWOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAy4YHbIA (akT, rumore3a, (Qu3uveckas BeIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
SKCHEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIHUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHIE€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXJIECTBO, BEKTOpPbl M HX
MPOCKIIMM Ha OCU KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIIWH,
MPU3HAKY TI0JI00MS TPEYTOIbHUKOB, OIPEIEICHNE TUIOIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: »nekTpuueckue SIBICHUS B JKUBOM MPUPOJE, KojieOaTelnbHbIE IBUKEHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEUCTBUE pPAJUALMM HA >KUBbBIC
OpTaHU3MBI.

Xumus: cTpoeHME aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOU PEIIETKU, CIIEKTPaIbHbIN aHAN3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX PyI, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: TMHUW 3JIEKTPONEpEIay, TEHEPATOP MEPEMEHHOTO TOKA, JIEKTPOABUTATEIND,
WHIYKIIMOHHAsI TIe4b, pajap, pPaJuoONpUEMHUK, TEIEBU30p, aHTEeHHa, Tenedon, CBY-mneus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONITHKA, COTHEYHAst OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeHero o0iiero odpazoBaHUs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yJabTaThl OCBOCHHUS y4eOHOro mpeamera «Du3uka» MAOHKHBI OTPaXKaThb
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH
MO3UIUEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHWEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM ILIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIuIMpeHre XKU3HCHHOTO OIBITa W ONBITA ACSITEILHOCTH B IMPOIECCE PEeaTu3allid OCHOBHBIX
HAIpPAaBJICHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OO0yYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 YJIEHa POCCUHCKOI0 OOLIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKHX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUHU B 00pa30BaTEIbHON OpraHU3alliy;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSAMU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NESTENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON IpaxTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOINGHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM POCCHUCKHIX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIlMI0O M MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs SCTETHKY HayYHOTO TBOPYECTBA, MPHUCYILETO
¢du3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3nuuHbiM chepamM MNpopecCHOHANBHOU AESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBaTH COOCTBEHHBIC KIU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYpBl, OCO3HAHHE TJIOOATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOoOeM;

IUTAHUPOBAHUE M OCYIIECTBIICHUE JIEHCTBUU B OKpY)KAIOIIEH cpele Ha OCHOBE 3HAHUS
LeJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

paclIMpeHre OIbITa JIEATEIHHOCTH OKOJOTMYECKOW HampaBIEHHOCTH Ha OCHOBE
UMEIONIUXCS 3HAHUN 10 (pHU3HuKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMSI:



c(OPMHPOBAHHOCTb ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCE M3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHUBeEPCAIbHbIE YUueOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENILHO (OPMYIMPOBAaTh M aKTyalU3UPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENIENATh eI JACSITeIIbHOCTH, 33]1aBaTh [MapaMeTPhl U KPUTEPUU UX JTOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabaTeiBaTh TUIAH PEHICHUS IPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTePUATbHBIX
¥ HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATE€IBbHOCTH, OIEHUBATH COOTBETCTBHE DPE3YJIHTATOB LIEISM,
OIICHUBATh PUCKH ITOCJICICTBHUI JICSITCIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIBHOr0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJICM.

Ba3oBrble ncciie10oBaTeIbCKHE AeHCTBHSA .

BIIAJICTh HAYYHON TEPMHMHOJOTHUEH, KIIOUYEBBIMU TMOHATUAMH M METOAaMHU (U3HUYECKOM
HAYyKH;

BJIQJICTh HABBIKAMHU Y4YEOHO-UCCIICIOBATEILCKON M MPOCKTHON JESITEILHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB pPEIIeHHs 3aa4
(U3UYECKOTO COJIep KaHUsI, TPUMEHEHHUIO PA3IMYHBIX METOAO0B MMO3HAHUS;

BJIQJIETh BHJAMHU JIEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETALNH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJABUTATh
TUIIOTE3y €€ pEeIIeHUs,, HaXOAUThb apPryMEHThl MJIid JI0KAa3aTelIbCTBA CBOUX YTBEPKICHUU,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbhl, KPUTHYECKH
OIICHUBATDH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIE 33Jauyd B OOpa30BATEIbHOU NEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 10 (U3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]a4H, TOMYCKAIOIINE aTbTepHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMH TOTY4YeHHUS WHMOpPMAUU (PUIUIECKOTO COJEPKAaHUSI U3 MCTOUYHUKOB
Pa3HBIX THWIIOB, CaMOCTOSITEIbHO OCYIIECTBJISATh TIOWCK, aHAW3, CHUCTEMAaTHU3aIuio |
MHTEPIIPETAINIO UHPOPMALINK PA3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBAThH JOCTOBEPHOCTH MH(MOPMAITUH;

UCIIONIb30BaTh CpeACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPraHU3alMOHHBIX 3a/ad C COOI0JEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
THUYECKUX HOPM, HOPM MH(OPMaLIMOHHON OE€30MacCHOCTH;



CO3MaBaTh TEKCTHl (UIWYECKOTO COACPKAHHS B paslIu4HbIX Qopmarax ¢ y4EToM
Ha3Ha4YCHHWs HMHQPOPMAIIMK W I1EJICBOM  ayJuUTOpUU, BHIOWpas ONTUMAIBHYIO (QopMy
MIPEACTABJICHUS U BU3YaTU3AIIUH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA ypOKaX (DU3UKHU U BO BHE-YPOUHOU JESTEIILHOCTH,

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jaratb CBOIO TOUKY 3pPEHHUSI C HCIIOJb30BAHHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATH U UCTIOIh30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIbHOU PabOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 YJIeHA KOJIEKTUBA;

NPUHUMATh LEIH COBMECTHOM JEATEeIbHOCTH, OPTraHW30BBIBAaTH M KOOPJIMHUPOBATH
JEUCTBUA 1O €€ INOCTMKEHUIO: COCTAaBIATH IUIAH JACHUCTBHUM, PACHpENENsiTh PO C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOU pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa M KaXKJAOTO YJaCTHHKA KOMaHbI B OOIIUI pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJIEU C TMO3UIIMH HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE TOBEACHUE B PA3JIMYHBIX CUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIE T1eiiCTBUS
Camoopranu3anus:

CaMOCTOSITEJIbHO OCYILECTBIISITh ITO3HABATEIIbHYIO JESITEIIBHOCTh B 00JacTH (DU3MKH U
ACTPOHOMUU, BBISIBIISTH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUETHBIX M Ka4eCTBEHHBIX 3ajad, IJIaH
BBIMIOJTHEHUSI TMPAKTUYeCKoW paboThl € Y4ETOM UMEIONIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacuupsTh paMK{ y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHHIH;

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO DSPYIUIMH B 00JIacTU  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYalldsM, BHOCUTH KOPPEKTUBBI B JAESITEIHHOCTH, OLIEHWBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JeWCTBUN
Y MBICJIUTEIBHBIX MPOIIECCOB, UX PE3YJILTATOB U OCHOBAHUM;

HCTIONIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYaIliH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIDKECHUIO,

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB EATEIHHOCTH;

MPUHUMATH €051, TOHNUMAasi CBOM HEJIOCTATKH M JIOCTOMHCTRBA,;

MPUHUMATH MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB EATEIHHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B nportiecce qocTuxkeHHsI TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MIPOTPAMMEI IO (DHU3UKE s
YPOBHsI CpefHEro oO0Iero o0pa3oBaHus y O00yUYaIOIIMXCS COBEPIICHCTBYETCS AMOITMOHAIBHBIN
UHTEIJIEKT, MPEANOoIaralonuii ChoOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHUE,
BUJIETHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON CEpHI, OBITH YBEPEHHBIM B ce0€;



CaMOpETyJIMPOBaHUS, BKJIKOYAIOIIEro CaMOKOHTPOIIb, yMEHUE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJalTHPOBATHCA K HMOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOIIEH CTPEMIICHHME K JOCTHXKCHHIO LEIM MU YCIEXY,
ONTUMU3M, HHULIIMATUBHOCTb, YMEHUE JE€MCTBOBATh UCXOs U3 CBOUX BO3MOKHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CIHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €T0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTh BBICTPAWBaTh OTHOLIEHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBISITH MHTEPEC U pazpemiaTb KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMEpax poJjib U MecTO (U3MKU B (OPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH M TE€XHOJIOTWM, B IPAKTUYECKOU
JESATEIIbHOCTH JIIOJEH;

YYUTHIBATh TPAHHULBI TPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AJIEKTPUUYECKHUI 3aps]l IpU PELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IPOLIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE MIBU)KEHHE, CBOOOAHOE NaJECHUE Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMoneucTBue Tei, anddysus, OpoyHOBCKOe
JBUKEHHUE, CTPOCHHUE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tell IPU HarpeBaHUU
(oxJ1aKJeHUHN ), TEIJIOBOE paBHOBECUE, UCIIApEHHE, KOHCHCAlus, IIJIaBJIeHHe, KpUCTAIIIM3alus,
KUIIEHUE, BJIAKHOCTh BO3JlyXa, MOBBIIICHNWE JAaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
COCyZe, CBA3b MEKIYy IapamMeTpaMH COCTOSIHMs ra3a B HM30IpOLECCaX, JJIEKTpU3alus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIKCBHIBATh MEXaHUYECKOE JBUKEHUE, MCIOJIb3YS (PU3NYECKHE BEIMYMHBI: KOOPJMHATA,
yTh, NEPEMEIIEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tena, cuja, UMITYJIbC Tejla, KHHETHYecKas
SHEprus, NOTEHIMalbHAas HSHEpPrus, MexaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMMCAHWU TPABUIBHO TPAKTOBaTh (U3MUECKUM CMBICI HCHOJB3YEMBIX BEJIWYHMH, HX
0003HAUEHMsI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJINYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUS, HCIOJB3YS
¢u3nueckue BEIMYMHBI: JaBJIEHUWE Tas3a, TEeMIlepaTypa, CpEeAHssl KHHETUYecKas HHEeprus
XAOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprus, padora rasza, Kod((UIMEHT IO0JIE3HOTO JIEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OMHUCAHUM MTPABUIIBHO TPAKTOBAaTh (PU3MUYECKHI CMBICIT MCIIOIB3YEMbIX BETUYHH,
uX O0O0O3HAYEHWS U EIUHMIIBI, HAaXOJIUTh (OPMYJbI, CBS3BIBAIOIIUE JaHHYIO (QU3NYECKYIO
BEJIMUMHY C APYTUMH BETUUYUHAM;

ONKCHIBATh M3yUYCHHbIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporecchl), UCTONb3Ys (U3UUYECKUE BETUYMHBL AJIEKTPUUYECKUM 3apsijl, 3JIEKTpHUYECKOe TOoJe,
HANpsDKEHHOCTh TIOJIS,, MOTEHLMal, pPAa3HOCTh IOTEHIHAIOB; MPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OO0O3HAUeHUS M EIMHUIIBL
yKa3bIBaTh (OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUNHY C IPYTUMU BETUYUHAMU;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCIONB3ysd (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemMupHoro tarotenusd, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXAHUUYECKON dHEPIUH, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIpaBUsl MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS



BEILECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEH KHHETMYECKOW DHEPIUM TEILUIOBOIO JBUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoH, MEpBBIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsina, 3akoH KyloHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyaTh yciaoBUSA MX O€30IaCHOTO MCIIOJIb30BaHUS B IOBCETHEBHOM JKU3HU;

BBIMOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHUIO (DU3MUYECKUX SBICHUH U TPOLIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEPEHUH, @pu 3TOM  (OpPMYIHPOBATH
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOAUTH OIBIT U (POPMYIMPOBATH BBIBOBI;

OCYILIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, IMPH STOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO M3MEPEHUs M HUCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MIOTPELIHOCTEW U3MEPEHU;

UCCIIEIOBaTh 3aBHUCUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMH C MCIOJb30BaHUEM
OpSAMBIX W3MEPEHUH, MpH STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DHKCHpPOBAaTh pE3yNIbTaThl
HOJy4EHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaONMIl U IpadUKOB, J1€J1aTh BBIBOJbI
10 pe3yJbTaTaM UCCIEI0BAHMS;

cobuoiaTh IMpaBuia 0€30MacHOro TpyJda NpU NPOBEIEHUHM HCCIEAOBAaHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM ¥  IMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1JaOOpaTOPHOro 000PYyAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3MYECKOM MOJENbl0, HCIONb3Ys
¢du3nyeckre 3aKOHbI M IPUHLUIIBI, HA OCHOBE aHaJIN3a YCJIOBHs 3a7audl BEIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MTOJyYEHHOTO 3HaUeHUsI (PU3MYEeCKON BEIMUHHBI,

pelmaTh KadyeCTBEHHBIC 3a/1a4d: BBICTPAMBATh JIOTUYECKH HENPOTHUBOPEUMBYIO LIETIOYKY
paccyXKIeHUI ¢ ONOPOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [yl IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH U IPEICTaBICHUs Y4eOHOH U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyro HH()OpMAIHIO;

IPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAHMUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPHU 0OpaIeHUH ¢ MPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUs 3/10pPOBbs U COOJIIOIEHUS HOPM IKOJIOTUYECKOTO MOBEACHMSI B OKPY KaloIEel Cpeie;

paboTaTh B IpYIIE C BHIIOJHEHUEM PA3IMUHBIX COLMAIIBHBIX POJICH, MIIaHUPOBATh paboTy
IpyOIbl, palMOHAIbHO pacHpeleNsTh OOA3aHHOCTH U  IJIAHUPOBATh JESATENBHOCTh B
HECTaHJApPTHBIX CUTYaLUsX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXJIOrO M3 YYaCTHUKOB T'PYIIIBI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaxkaTb cHOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHH, B NMPAKTUYECKON
JeSITeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJAENeil: TOoYeUHBIN
NIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOYEYHBI HCTOYHUK CBETa, SACpHAs MOJENb aTOMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'O Si/[pa MU pellieHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKH M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJEHCTBHUE MArHUTOB, 3JEKTPOMAarHUTHAas
WHAYKLIMS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apan,



AIIEKTPOMArHUTHBIC KOJIEOAHUS U BOJHBI, IPSMOJIMHEIHOE pacIpOCTpaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, HHTepdepeHuus, audpakiuus W MOJSpU3alMs CBeTa, JTUCHEepCUsi CBeTa,
doroanekrpudeckuii 3¢ ekt (porodddekr), CBETOBOE aBlIeHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJ0PO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaInOaKTUBHOCTD;

OIKCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJICKTPUUYECKHE, MArHUTHBIC, ONTHYECKHE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOe COMIPOTUBRIIEHUE, PA3HOCTh MOTEHIHAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUoJ] W 4YacToTa KoyieOaHui B
K0JIeOAaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas Cuila JIMH3bI, IPU OMNUCAHUM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUYEHUS M CIMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONHKCBHIBATh M3YYECHHBbIC KBAaHTOBBIC SIBIICHUS W TPOLECCHI, HCHONB3Yys (PHU3UUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa, SHEPrus U
UMIyNIbCc (OTOHA, TEPHOJ IMOoJypaclajza, SHEPTUs CBSI3M AaTOMHBIX sIep, NPU ONMUCAHUHU
MPaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONb3yeMbIX BEIMYMH, WX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (DU3MUYECKYIO BEIWYHHY C IPYTHMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NYECKON BEITMYMHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCTEAOBAaTEIBHOTO M MAapalIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH J[xoyms—JIeHna, 3akoH 3JIGKTPOMAarHMUTHOM  WHIYKLIUH, 3aKOH
MPSIMOJIMHEHMHOTO PAacHpOCTPAaHEHUsI CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa s QoTod(dderra, 3aKOH COXpPAHEHHUS DSHEPTrUH, 3aKOH
COXpaHEHMS] HMITYJIbCa, 3aKOH COXPaHEHMsI DJEKTPHUUECKOTO 3apsiia, 3aKOH COXpPaHEHUS
MaccoBOI'0 4Mciia, MOCTyJaThl bopa, 3aKOH pPaJMOAaKTUBHOIO pacmnajaa, HpuU ITOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTU4YeCKOe BBIPAKEHHE U YCJIOBUSA (TPaHMIIBI,
00yacTi) IPUMEHUMOCTH;

OTIpEICNIATh HAIpaBJIICHWE BEKTOpAa MHIYKIMM MArHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M ONKCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBIMOJHATh JKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SBJICHUM M IPOLIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHHil: Tmpu d5ToM  (popMynHpoBaTh
npoOneMy/3ajady W TUIOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEpPEeHHS (PU3UYECKUX BEIWYHH, IMPH ITOM
BBIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HUCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN H3MEPEHU;

UCCIIEI0OBaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMbIX U3MEPEHUN:
IPA 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHPOBATH Pe3yJbTAThl TMOIYYCHHOW 3aBUCHMOCTHU
dbu3MYeCKUX BENIWYMH B BHAE TaOMUI] M TpaduKOB, [elaTh BBIBOABI IO pe3yabTaTaMm
HCCJIEIOBAHMUS,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda MpH TMPOBEACHUM HCCIENOBaHMA B paMKax
y4eOHOr0 JKCIIEpUMEHTa, YUeOHO-UCCIIENOBATENIbCKOM M  TMPOEKTHOM  JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3WYECKOW MOENbI0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAllM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJIENTb, BBIACIATh (U3NYECKHE BEIHMYUHBI U (OPMYINBI, HEOOXOAMMEIE IS €€ pelIeHHs,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NYECKON BETMUNHBI,



peliath KayeCTBEHHbIE 3aJadyM: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPECUMBYIO LEMOYKY
paccyXJIeHU ¢ ONOpoi Ha U3yUEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKUE SBICHUS;

UCTONB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WUHTEPHpPETAlMH U MPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOW HMH(OPMAIUK, MOJYYCHHOM W3 pPAa3IUYHBIX HCTOYHHMKOB, KPUTUYECKH
aHAJIM3UPOBATH MOJIy4aeMyro HH(OPMALINIO;

OOBSICHATH IPUHIHUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBUS UX 0€30MacHOr0 UCMHOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOeKHBIX yUEHBIX-(PH3UKOB B pa3BUTHE
HayKH, B 00BbACHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHrs 6€30MacHOCTH MPU OOpaIllEeHUH C MPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIIS
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYalUSX, al€KBaTHO OLIEHUBATh BKJIAJ KaXXI0rO M3 YYaCTHUKOB I'PYIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacoB
Ne HaumeHoBaHue pa3aeioB U TeM DJIeKTpOoHHbIE (HU(POBHIE)
KonTpoabubie IIpakTuueckue
n/nm mporpaMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHMUSA (2 u)
)
1.1 MSHEA H METOZIE! HAYAHOTO 2 Bu6miorexa LIOK https:/m.eds00.ru/7f41bf72
MTO3HAHUS
Paznen 2. MEXAHUKA (18 u)
2.1 KunemaTtuka bu6mmoteka IIOK https://m.edsoo.ru/7f41bf72
2.2 Jnnamuka bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 1 1 bubnnoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA (25 1)

OCHOBBI MOJIEKYJISIPHO-

3.1 N 9 1 bu6mmoteka IIOK https://m.edsoo.ru/7f41bf72
KHHETUIECKOW TeOpUHr
3.2 OCHOBBI TEPMOJUHAMUKHI 11 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41bf72
A .
3.3 TPETATHEIC COCTOTHIA BEECTRa 5 bubmuoteka I{OK https://m.edsoo.ru/7f41bf72
®dazoBbIE IEPEXOBI
Paznen 4. JIEKTPOJIUHAMMUMKA (23 v)
41 DIIeKTpOCTaTUKA 10 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41bf72
I1 7 i .
4.2 OCTOHBIH SACKTPHACCIIHI TOK 13 1 bubmuoteka I{OK https://m.edsoo.ru/7f41bf72
Toku B pa3iMuHbBIX Cpeaax
OBIIEE KOJIMYECTBO HACOB I10 68 3 3

[NPOT'PAMME




11 KJIACC

KoJgnyecTBo 4acoB
Ne HaumeHoBaHue pa3/ie/ioB U TeM

DJIeKTpOoHHbIe (LM (ppoBbIE)

Kontpoabubie IIpakTuueckue
n/n NporpamMmbl Bcero o0pa3oBaTe/bHbIE PECYPChI
padoThI padoThI
Paznen 1. JIEKTPOAUHAMMUKA ( 11y)
M .
11 ATHITHOE TOTIe 11 1 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
DNEeKTpOMarHuTHAs UHIYKINS
Paznen 2. KOJIEBAHUS 1 BOJIHBI (25 4)
M
2.1 CRTUMHCCIIS H SHCKIPOMATHITHRE 9 1 bubnmoreka [{OK https://m.edsoo.ru/7f41c97c
KoJIcOaHus
M
2.2 CRAMIACCRUC 1 SICKIPOMATHHTHBIC 5 1 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
BOJTHBI
2.3 Onruka 10 3 bu6mmorexa LIOK https://m.edsoo.ru/7f41c97c

Paszea 3. OCHOBBI CIIEIIUMAJIbHON TEOPUU OTHOCHUTEJBHOCTH (54)

OcHOBBI cielaIbHOM Teopun

3.1 O THOCHTOEHOCTH 5 1 bu6mmoreka IIOK https://m.edsoo.ru/7f41c97c
Pa3znen 4. KBAHTOBAS ®U3UKA (154)

4.1 DJIEeMEHTHI KBAHTOBOW ONTUKHU 6 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

4.2 Crtpoenue aToma 4 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE AP0 5 bubmuoreka I{OK https://m.edsoo.ru/7f41c97c

Paszpen 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKU (84)

OJIEMEHTHI ACTPOHOMUHU U

5.1 7 1 bubnmoreka [{OK https://m.edsoo.ru/7f41c97c
acTpou3uKu
Paznen 6. ObOBIIAIOIHIEE IIOBTOPEHMUE (54)
6.1 O6o0m1aro1iee NTOBTOPEHHE 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

[NPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
» Ousuka, 10 xmace/ Mskumes .., byxosueB b.b., Corckuit H.H. mox pemakuumeit
[TapdentheBoit  H.A., AxkmuonepHoe o6OmectBo «M3matenbctBo  «lIpocBemenue»
» @usuka, 11 kmace/ Msakumes ['.JI., byxosues b.b., Yapyrun B.M. mox penakiueit

[MapdentreBoit H.A., AkunonepHoe o6mecTtBo «M3natensctBo «IIpocBemmenuey

METOAUYECKHUE MATEPHUAJIBI 1J151 YUYUTEJIA
e Meroaudeckoe mocobue k yueOumky [.S.Mskumesa 10 xmacc/ M.A. Ilerpora, B.B,
KynpsBues, 6a30Bblil ypoBeHb, AkLinoHepHOE 0011ecTBO «M3aarenbctBo «lIpocBenienuer»
e Meroandeckoe mocobue k yueOHuky [.S.MskumeBa 11 kmacc/ M.A. IlerpoBa, B.B,
KynpsBues, 6a30Bblil ypoBeHb, AknoHepHoe obmecTBo «M3narensctBo «IIpocsemenue»
e (CoOopuuk 3amad no ¢uzuke 10-11 xmaccsl k yueonukam I'.S1. Mskumes u ap. «Pusuka. 10
kiace», «®dusuka. 11 kiacey, «M3narenbcTBo DK3aMeH»
o ®uzuka. 10 xmacc. COopHuk 3anau (06a3zoBbiit) /3abonorckuit A.A., Komuccapos B.D.,
ITerpoBa M.A., AkironepHoe oOmiectBo «M3narenseTBo «IIpocBemienne»
o ®uzuka. 11 xnacc. CoopHUK 3anau (6a30BbIif) / 3ab6onoTckuil A.A., Komuccapos B.®.,

ITerpoBa M.A., AkironepHoe oOmiectBo «M3narenseTBo «IIpocBemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
@OyHKIMOHANIbHAS TPaMOTHOCTh. bank 3ananuii https://resh.edu.ru/

bubmuoreka IOK https://m.edsoo.ru/
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