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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢wu3uke 06a30BOTO ypOBHS Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IOJIOKEHHM M TpeOOBaHUN K pe3yjbTaTam
OCBOCHHS OCHOBHOW 00pa30BaTeNIbHON Mporpammel, npeactaBieHHsix B PI'OC COO,
a TaKke ¢ y4€rom ¢enepanpHOl pabouell mporpamMmbl BOCIUTAHHS M KOHLEIHH
npernojiaBaHust yueOHoro mnpeamera «®Pusnka» B 00pa30BaTENIbHBIX OpraHU3ALUAX
Poccutickoit deneparuu, peaqu3yomnux OCHOBHBIC 00pa30BaTeIbHBIC TPOTPAMMBI.

CopepxaHue mporpaMMbl 1O (U3MKE HaIpaBleHO Ha (opMHpOBaHUE
€CTeCTBEHHO-HAY4YHOU KapTHHBI Mupa oOyvaromuxcs 10—11 kmaccoB mpu oOyueHUH
ux ¢u3nke Ha 06a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESTEIBHOCTHOTO IOAXO[A.
[Tporpamma mo ¢usuke coorBeTcTBYeT TpeboBanusM PI'OC COO k miaHupyeMbIM
JMYHOCTHBIM, IPEIMETHBIM U METalpeJMETHBIM pe3yJbTaTaM OOy4eHHUs, a TakKkKe
YYUTBIBAET HEOOXOJUMOCTh peaM3alliil MEXKIPEAMETHBIX CBS3€H (QU3UKK C
€CTeCTBEHHO-HAYYHBIMU YYEOHBIMH INpeaMeTaMH. B Hel ompeaemnstoTcsi OCHOBHBIC
Hesnu u3ydeHus (U3MKH Ha YpOBHE CpeJHEro oOlIiero o0pa3oBaHUs, IUIAHUPYEMbIE
pe3yJabTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE, METANPEIMETHbIE, NIPEIMETHbIE
(Ha 6a30BOM ypOBHE).

[Tporpamma 1o (hu3KKe BKIIOYACT:

® [UIAHUpPYEMBIE Pe3yJbTaThbl OCBOEHUS Kypca (U3MKKU Ha 6a30BOM YpOBHE, B

TOM YHCJI€ IPEIMETHBIE PEe3YIbTAThl IO TOAaM 00yUYEHHS;

e cojaepxaHue yueOHoro npeamera «Pusukay 1o rogam oO0ydeHus..

®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHaX NPUPOJIbI, BHICTyHas B
KayecTBe y4yeOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHbBIH BKJIAJ B CHUCTEMY
3HaHUi 00 okpyxkatomeM mupe. LIKonbHBI Kypc (U3UKH — CHCTEMOOOPa3yIOLIHii
IUIl €CTECTBEHHO-HAyUHBIX Y4EOHBIX MPEIMETOB, MOCKOJbKY (PU3MUYECKHE 3aKOHBI
JIeXKaT B OCHOBE MPOIECCOB U SBJICHUH, U3y4aeMbIX XUMHUEH, OMOJIOTHEH, (Dr3ndecKon
reorpaduel 1 actpoHoMueid. Vcrnonp30BaHne U aKTUBHOE PUMEHEHUE (HU3UIECKUX
3HAaHUHM OMpeIeNseT XapakTep W pPa3BUTHE pPa3HOOOpa3HBIX TEXHOJNOTHUH B cdepe
OHEPreTUKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyYEHHsS HOBBIX MAaTEpHUAIIOB C
3aJJaHHBIMM CBOMCTBaMHU U Apyrux. V3ydyeHue (U3MKH BHOCUT OCHOBHOM BKJIaJ B
(GbopMHpOBaHHE  €CTECTBEHHO-HAy4HOH  KapTHHBl MHpa  oOydwarolmuxcs, B
(¢bopMUpOBaHME YMEHMHM MPUMEHSTh HAay4HbI METOJ IO3HAHUS NPU BbINOIHEHUH
MU y4eOHBIX UCCIICTOBAHHIA.

B ocHOBY Kypca ¢u3uku Ui ypOBHS CPEHETO 001Iero o0pa3oBaHus MOI0KEH
psia uael, KOTOpble MOYXKHO paccMaTpUBaTh KaK MPUHLUIIBI €r0 TOCTPOSHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEH KypC SBIACTCS JIOTHYECKU
3aBEpUIEHHBIM, OH COJAEPKHUT MaTepHall U3 BCEX pa3lesioB (DU3MKH, BKIIOYACT Kak
BOIPOCHI KJIACCHYECKOMN, TaK U COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBMM ¢ HEMl Mmarepuan Kypca (QHU3UKH
00beIMHEH BOKPYT (pusnueckux teopuil. Beaymmm B kypce siBisiercs GpopMupoBaHue
MPEJICTAaBICHUM O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.

Hoes cymanumapusayuu. EE peanuzanus MpeanonaraeT HCIOJIb30BaHNUE
TYMaHUTApHOTO TMOTEHIHaNa (U3NYECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHA
¢bu3uKu ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U
HKOJIOTUYECKHUMHU NPpoOIIeMaMH.

Hoesa npuxnaonou nanpasnennocmu. Kypc Gu3uKu mnpeanonaracT 3HaKOMCTBO
C LIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIOKEHUN H3Yy4EHHBIX
TEOPHUH U 3aKOHOB.

Hoes sxonocuzayuu  peanusyercs IOCPEICTBOM BBEIEHHUS 3JIEMEHTOB
COJIepKAHNUs, MOCBSIIIEHHBIX IKOJOTHUECKUM IMpoOiieMaM COBPEMEHHOCTH, KOTOpbIE



CBSI3aHBl C Pa3BUTHEM TEXHUKUM M TEXHOJOTHH, a Takxke oOcyxIeHus mnpobiem
PaLMOHAIBHOIO MPUPOIONONB30BAHUS U HKOJIOTHUECKOM O€30MacHOCTH.

CrepKHEBBIMH >JIEMEHTaMU Kypca (U3MKM Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHMsl SBIAIOTCA (u3nyeckue Teopun (popmupoBaHHE MpPEICTABICHUH O
CTPYKTYpE TOCTPOCHHUSI (PU3UUECKON TeopHuH, poiu (hyHIaMEHTAJIbHBIX 3aKOHOB H
MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUIX O MPHUPOJE, IPAHUIAX MTPUMEHUMOCTH
TEOPHi, AJIs1 ONIUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).

CuCTEeMHO-JEATEIbHOCTHBIM MOAXOJ B Kypce (HU3UKU peaau3yercsl Ipexse
BCET0 3a CUYET OpraHU3ally SKCIIEPUMEHTAIBHON JEATEILHOCTH o0ydarommxcs. s
0a30BOro ypoBHSI Kypca (HU3MKH — 3TO HCIHOJB30BAHUE CHUCTEMbBI (POHTAIBHBIX
KPaTKOBPEMEHHBIX JKCIEPUMEHTOB U JTAOOPAaTOPHBIX pabOT, KOTOPHIE B Mporpamme
no (usuke OoObEAMHEHBI B OOLIMM CIHCOK YYEHHYECKMX MPAKTUYECKUX padoT.
Beizenenue B yka3aHHOM nepeyHe Ja00paTOpHBIX padoT, MPOBOAMMBIX AJISI KOHTPOJIS
W OILICHKH, OCYIIECTBIIIETCS YYaCTHHKAMHU OOpa30BaTEIBFHOTO IMpOIecca UCXOAS W3
0CcOOEHHOCTEH TIAaHMPOBAHMS W OCHamleHWs KaOunHeta ¢usuku. Ilpu sToM
obecrieunBaeTCs OBJIAJCHUE OOYYAIOUIMMUCA YMEHHUSMHU MPOBOJUTH KOCBEHHBIE
U3MEPEHUs, MCCIEJOBAHUS 3aBUCHUMOCTEH (DM3NYECKMX BEJIMYMH U IIOCTAHOBKY
OTTBITOB TIO TIPOBEPKE TPEITI0KEHHBIX THIIOTE3.

Bosbioe BHUMaHUE yIENSeTCsl PEHICHUIO0 PACYETHBIX M Ka4eCTBEHHBIX 3a/1ad.
IIpu 5TOM 11 pacy€THBIX 3aad MPUOPUTETOM SIBISIOTCS 3aadd C SBHO 3aJaHHOMU
¢u3nyeckoil MOAENbI0, TIO3BOJSIONIME MNPUMEHATh H3YYEHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pazjiesia Kypca, Tak U UHTEIpUpPYs 3HAHUS U3 pa3HbIX
pasmenoB. Jlns KadecTBEHHBIX 3a7ad TPUOPUTETOM SIBJISIOTCS 3aJaHHs Ha
00BsICHEeHUE TIPOTEKAaHUS (PU3NUYECKUX SBJICHUN U MPOLIECCOB B OKPY KAIOMICH KU3HHU,
TpeOyrome  BbiOOpa  (QU3MYECKOM  MOAENM Il CUTyallud  MPaKTUKO-
OPHEHTUPOBAHHOI'O XapaKTepa.

B cootBercTBuu ¢ TpedoBanusmu ®PI'OC COO k maTepHaIbHO-TEXHUYECKOMY
oOecnieueHn0 y4eOHOro rmnpoiiecca 0a30BbI YpPOBEHb Kypca (PU3MKH Ha YPOBHE
cpeaHero ooOmiero oOpa3oBaHMSA [OJDKEH H3YyYaThCsl B YCIOBHAX NPEAMETHOTO
KaOuMHeTa (U3UKM MM B YCIOBHAX MHTEIPUPOBAHHOTO KaOMHETa INpPEAMETOB
€CTECTBEHHO-HAy4yHOro LuKiIa. B kaOuHere ¢Gu3uku AOKHO OBITH HEOOXOAMMOE
nmabopaTopHOoe 000pyI0BAaHUE /IJIs BHITIOJHEHUS YKa3aHHBIX B MPOrpaMMe 1Mo (hU3HKe
YYEHUYECKUX MPAKTHYECKUX PAOOT M JEMOHCTPAIIIOHHOE 000pYIOBaHHE.

JleMoHCTpaniMoHHOEe ~ 00OpynoBaHHE (OPMHPYETCS B  COOTBETCTBUU C
IOPUHIUIIOM  MUHUMAJIbHOM  JOCTATOYHOCTH M OOECIeYMBAeT  IOCTAHOBKY
NEpEeYMCICHHbIX B HporpaMMe 1o (U3MKe KIIOYEBBIX JIEMOHCTpALUi  JUIs
UCCIICZIOBAaHUSI ~ M3y4aeMbIX  SBJIEHMH M IPOLECCOB, HAMIMPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMECHEHUI.

JlaGopaTopHoe 00OpyAOBaHME [UISI YYEHHYECKHX TPAKTHUYECKUX padboT
dopmupyercss B BHIE TEMaTHMYECKUX KOMIUICKTOB M 0OecleuMBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOyuvaromuxcs. TeMaTHUecKue KOMIUIEKTHI
nabopaToOpHOTO 00OpPYIOBAaHUS TOJDKHBI OBITH TIOCTPOCHBI HAa KOMIUIEKCHOM
WCTIOJIb30BAaHUM AHAJIOTOBBIX M HHU(POBBIX MPHOOPOB, a TaK)Ke KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJE LU(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIETSIMH U3y4EHUS PU3UKH B 0011eM 00pa30BaHUU SBISIOTCS:

e (opMupOBaHME MHTEpeca M CTpeMJIeHHs OOydalolmMXcsi K HaydHOMY
W3YYEHUIO TPUPOABI, Pa3BUTHE WX HWHTEIUICKTYAIBHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

® pa3BUTHE INPEJCTABJICHUI O HAYYHOM METOAE MO3HaHUS U (popMupoBaHHE
HCCIIEZI0BATENILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBIICHUSIM;



(bopMHpOBaHKE HAYYHOTO MUPOBO33PEHHS KaK pe3yJibTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepUu U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

¢dopmMHupoBaHHE YMEHMH OOBSCHATh SIBIEHMS C  MCIIOJb30BaHHEM
(bu3MYECKUX 3HAHUM U HAyYHBIX JI0Ka3aTEJbCTB;

(dbopMHUpOBaHKE TPEACTABICHUH O poONu (PU3MKH UIS PA3BUTHUSA APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JIOCTIKEHHE ATHX IeJied O0eCIeYrBaeTCs PEUICHHEM CICOYIONMX 3a1ad B
Tporiecce U3ydeHus Kypca (GU3uKu Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHMs:

MpUOOpeTeHNe CUCTEMBI 3HAaHUI 00 00IMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHAX, BKIIOYAs MEXaHUKY, MOJIEKYJSIpHYI0 (U3HUKY,
3JIEKTPOJMHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOU3UKH;
¢dbopMHupoBaHHE YMEHMH NPUMEHATh TEOPETUYECKHE 3HAHWS  JIs
Oo0bsicHeHUsI (PU3MYECKMX SABICHWA B MpUPOJE U JUld [NPUHATHA
MIPAaKTHYECKUX PELICHUI B IOBCEAHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB peIICHUS pa3IMYHbIX 337ady C SBHO 3a/JaHHOU
¢u3nueckoll MOZEnblo, 3a4ay, I0APa3yMEBAIOLIMX CaMOCTOSATEIBHOE
co3llaHue (pu3nYecKor MOJIeNH, aZIleKBaTHOM yCIIOBHUAM 3aJ1auH;

MOHMMAaHUE (U3UYECKUX OCHOB M MPHUHIMIIOB JAEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOIMUECKHUX IPOLIECCOB, UX BIIUAHUSA HAa OKPYKAIOILLYIO
cpeny,

OBJIAJICHUE METOAAMM CAMOCTOATEIBHOTO IIJIAHUPOBAHUS M TNPOBEACHUS
(GU3NYEeCKUX S3KCIEPUMEHTOB, aHalW3a W HMHTEpIpeTauud HH(OpMaIuH,
ONpeIeTeHUs JOCTOBEPHOCTH MOJYYEHHOIO Pe3yJsIbTaTa;

CO3JJaHUE YCJIOBUHM JUIS Pa3BUTUS YMEHMM ITPOCKTHO-HCCIIEI0BATEILCKOM,
TBOPYECKOM NEATEILHOCTH.

Ha wusydyenue ¢usuku (0a30BbI YpOBEHb) HA YPOBHE CpPETHETO OOIIero
obpazoBanwus orBoauTcs 204 gacos: B 10 kmacce — 102 yacos (3 yaca B Henenio), B 11
kiacce — 102 gacoB (3 yaca B HeZlem0).|

[Ipemmaraemeiii B mporpamMMe 1O (U3MKE TEepedeHb JIabOpaTOPHBIX U
NPAaKTUYECKHX paboT sBISETCS PEKOMEHIOBAHHBIM, YYMTENb JeJaeT BBIOOD
npoBeJeHUsT J1abopaTopHBIX paboT ¥ ONBITOB C YYETOM HHAWBUIYaJIBHBIX
0COOEHHOCTEH 00yJaroIuXCsl.



COJEPKAHUE OBYYEHUA
10 KJTACC

Paznen 1. ®dusuka u MeTOAbI HAYYHOT'0 IO3HAHUS

®dusuka — Hayka o npupoje. HayuHesle MeTObI IO3HAHMSI OKPY’KAIOIIEr0 MUpa.
Ponp skcnepuMeHTa M TEOpuUM B MPOLECCE IMO3HAHMS NPUPOAbL. DKCIEPUMEHT B
buzuke.

MonenupoBanue (QuU3MUECKUX SBICHUM M mpoueccoB. Hayunble rumoressl.
@usnueckue 3aKOHbl U TEOpUH. ['paHUIBI MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
IIpyHIMII COOTBETCTBUS.

Ponp u mecto ¢usuku B (GOpMUPOBAHHMU COBPEMEHHON HAyYHOW KapTHHBI
MHpPA, B IPAKTUYECKOHN AEATECIbHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBsle W UUGPOBBIE M3MEPHUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIC
JTATYUKU.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABM)KEHHE. (OTHOCHTEIBHOCTh MEXAHHMYECKOIO JIBUYKEHUS.
Cucrema orcuéra. TpaekTopus.

[lepemenienue, CcKOpOoCTb (CpelHsAs CKOPOCTb, MIHOBEHHAs CKOPOCTb) U
YCKOpEHHE MAaTepuaJbHOW TOUYKHM, HX MPOEKIUM HA OCH CHCTEMbl KOOPAMHAT.
CrnosxeHue nepeMenieHnii U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE NpsSMOJIMHEHHOe aBkeHHue. [paduku
3aBUCUMOCTH  KOOPJIHMHAT, CKOPOCTH, YCKOPEHMs, MYTH M HEepEeMEIICHHs
MaTepuaIbHON TOYKH OT BPEMEHH.

CBoOoanHoe nagieHne. Y CKOpeHrue CBOOOTHOTO TaACHHUS.

KpuBonunerinoe nBmxeHue. [[BHokeHue MaTepUaibHON TOYKHU IO OKPYKHOCTH
C IIOCTOSIHHOW II0 MOZYJII0 CKOPOCTBIO. YTIIOBas CKOPOCTb, JIMHEWHAs CKOPOCTb.
[lepuon u yactora oOpateHus. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuueckue yCTpoWCTBA M MPAKTHUYECKOE NPHUMEHEHHUE: CIHUIOMETD,
JBUKEHHME CHAPSIZIOB, LIETIHbIE U pEMEHHBIE TIEpeJayH.

Jlemoncmpayuu

Mogenbs cuctemMbl OTCYETA, WUIIOCTpPALMs KHUHEMAaTUYECKUX XapaKTEPUCTHK
JBUYKEHUS.

[Ipeo6pa3oBanue ABUKEHUI C UCTIOIB30BAHUEM IMPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGmtonenue paBwkeHHMs Tena, OpOIIEHHOTO IO YIJIOM K TOPH30OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOHOTO MaCHHUS.

Hamnpasiienne ckopocTH NpH IBUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1a60pamoprvie pabomul

N3y4yeHne HEpaBHOMEPHOIO JABMIKEHHUS C LEIbIO ONPEIEIIEHUS MIHOBEHHOMN
CKOPOCTH.

HccnenoBanue COOTHOWICHHUS MEXAY NyTSIMH, IPONACHHBIMH TEJIOM 3a
MOCJIeZI0BAaTEIbHbIE PABHBIE IPOMEKYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKEHHUU
C HaYaJbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yueHne nBUKEHUS APUKA B BA3KOU KUIKOCTH.

Wzydenne nuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa



IIpunuun  orHocurensHocTH  l'amunes.  Ilepseiii  3akoH  HeroToHa.
NHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[Ipunnun cynepno3uuuu cui. Bropoii 3akon HeroToHa miis
MarepuanbHOi TOUKU. TpeTuii 3akoH HploTOHA 111 MaTepraibHbIX TOYEK.

3akoH BceMHUpHOTo TaroreHus. Cuna tsoxecTtu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokos, ckoibxeHus, kadyeHus). Cuna tpenusa. Cyxoe
TpeHue. Cuiia TpeHHs] CKOJIbKEHUS U cuia TpeHus nokos. KoagdunueHt tpeHus.
Cuna conpOoTUBJIEHMS IPU IBUKEHUU TeJla B )KUIKOCTH UJIU Tase.

ITocTynaTesnbHOE U BpallaTeabHOE JBUKEHHE a0COIIOTHO TBEPAOIO TEIA.

MoMeHT cuibl OTHOCHUTEIBHO OcCH BpawleHusd. Ilmedo cuibl.  YcioBus
paBHOBECHS TBEPIOIO TeNa.

TexHuueckne ycTpoWCTBa M IPAKTUYECKOE IPUMEHEHME: NOAIIMITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHHEe MHEPLIUN.

CpaBHeHME MacC B3aMMOJICHCTBYIOIIMNX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Ae(popMaLuu.

HesecomocTs. Bec Tena nmpu yCKOpEeHHOM NOABEME U MaJICHUN.

CpaBHeHHE CUJT TPEHUS TIOKOS, KaYEHHS U CKOJIbKEHUS.

YcnoBust paBHOBeCUs TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuuecxkuu sxcnepumenm, nabopamopnsie pabomol

Nzyyenne nuxeHust Opycka 1o HaKJIOHHON MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CWJI YNPYTOCTH, BO3HUKAKONIMX B MPYXKUHE H
PE3UHOBOM 00pasIle, OT ux nedopmanuu.

UccnenoBanue ycnoBud paBHOBECUS TBEPIOro Tela, MMEIOLIETO OCh
BpalIEHUsI.

Tema 3. 3aKkonvl coxpanenus ¢ Mexanuke

Nmmynbe MaTepuanbHOW TOUYKHM (Tela), CUCTEMbl MaTepUajbHBIX TOYEK.
Nmnynbe cuiabl ¥ HM3MEHEHHME HMITyJIbca Teja. 3aKOH COXpaHEHHs] HMITyJbca.
PeaktuBHOE NBHXKEHUE.

PaGota cubl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprusi MarepualbHOM TOuku. TeopemMa 00 M3MEHEHUU
KUHETHUYECKON SHEPIUH.

[TorennmanbHas sHeprus. [loTeHManpHas SHEPrus ynpyro 1eGopMHpPOBaHHON
npyxusl. [loTeHnManbpHas sHeprus Teaa BOIM3H MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHLIMAIbHBIE CUIbl. CBsA3b pabOThl HENOTEHIMATBHBIX
CWJI C W3MEHEHHEM MEXaHWYECKOW HHEPrUHM CHUCTEMbl Tel. 3aKOH COXpPaHEHUs
MEXaHNYECKON IHEPTUN.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuueckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: BOIOMET, KOIED,
MPY>KUHHBIN TUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexon MOTeHIIMATHHON YHEPTHH B KHHETUYECKYIO M OOpaTHO.

Yyenuueckuii sxcnepumenm, n1abopamopHule pabomsi



W3yuenue aOCOIIOTHO HEYHpPyroro yjaapa C IOMOIIBIO JBYX OJUHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYECKOW SHEpruu
TeJla Ha IPUMEPE PACTSKEHUs PE3UHOBOIO KIyTa.

Pasnen 3. MoaekyasipHast puznka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU MeopUl

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKONM TEOPHUM M HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. [Quddysusa. Xapakrep IBWXKEHUS U
B3aUMOJICMCTBUS YaCTHULl BelecTBa. MoJeny CTpOECHUs Ta30B, KUIKOCTEN U TBEPABIX
Tel U 0OBSCHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THUX Mojeneil. Macca u pazMepsl
Mmoutekya. Konnuectso Bemectsa. [Tocrosinnas Asoraapo.

TemnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temmepatyp
enwscus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKON
TEOpUM UJACATbHOTO ras3a. AOcoioTHas TeMmiepaTypa Kak Mepa cpeaHei
KMHETUYECKOM HSHEPruu TEIUIOBOro ABMXKEHMsA dvacTul rasa. [llkama temmepartyp
KensBuna. T'a3oBeie 3akoHbl. YpaBHeHue MeHneneeBa—Knaneiipona. 3akoH
Hanbrona. M3onponeccsl B U1€albHOM T'a3e ¢ MOCTOSHHBIM KOJIMYECTBOM BELIECTBA.
I'paduueckoe mpeacTaBacHUE U30MPOLIECCOB: U30TEPMa, U30X0pa, n306apa.

TexHnyeckue ycTpoWcTBa M IPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpadun
MOJIEKYJI OPraHUYECKUX COEIMHEHUM.

OmnbIThl 10 1M (Y3UH KUAKOCTEH U ra30B.

Mogens OpOyHOBCKOTO JIBUKEHUS.

Mognens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOLIHE CYILLIECTBOBaHHE MEXMOJIEKYJISIPHOTO
B3aUMOJECICTBUS.

Monens, HuIroCTpupyoLas NpupoLy JaBICHHs ra3a Ha CTEHKH COCyJa.

OnbeITEl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHSA MACAIBHOIO  Tasa,
M30IPOLECCHI.

Yuenuueckuu sxcnepumenm, rabopamoprule pabomul

OmnpeneneHne Maccel BO3JlyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEPEHMMU
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXAY IIapaMeTpaMH COCTOSHHS Pa3pesKEHHOTO
rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonuHaMuyeckass cuctema. BHYTpeHHs SHEprusi TEPMOAMHAMUYECKOU
cucTeMbl U crnocoObl e€ u3meHeHus. KonmuuyectBo TeminoTsl U paboTta. BHyTpeHHsIS
SHEprus OJIHOATOMHOTO U7eabHOTO rasa. Bune TeIuIonepeadyn:
TEIUIONPOBOAHOCTh, KOHBEKLMS, W3Iy4yeHHUE. YJielbHas TEIJIOEMKOCTh BELECTBA.
KonunuecTBo TENMIoThI py Temionepeaaye.

ITonsatue 00 aguaGatHOM mponecce. [lepBbIi 3aKOH TEPMOAWHAMHKH.
IIpuMeHeHHe NepBOro 3aKoHa TEPMOAMHAMHUKM K M3omporeccaM. ['paduyeckas
UHTepIIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuki. HeoOpaTUMOCTh IPOLIECCOB B MPUPO/IE.

TemoBbie Mamumnebl. [IpuHimne! neiicTBus TemaoBbix MamuH. [IpeobpazoBanus
SHEPIUU B TEIUIOBBIX MamuHax. Ko3dduuueHt mnosne3Horo nedcTBHs TEMIOBOM



mamuHbl. [ukn KapHo u ero xkoa@uuueHT moae3Horo ASUCTBUSA. DKOIOTMYECKHE
poOJIeMbl TEIIIOPHEPTETUKH.

TexHuueckue ycTpoilcTBa M IpPaKTUYECKOE MPUMEHEHME: JBUTaTellb
BHYTPEHHET0 CrOpaHus, ObITOBON XOJIOJMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW SHEpruM Teja MpU COBEPIICHWU pPAOOTHL: BBLIET
npoOku u3 OyTBUIKM TOJ JEHCTBHEM CXATOrO0 BO3AyXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAIINSA).

N3meHneHne BHyTpeHHEHN 3Hepruu (TemrepaTypsl) Tella IpU TeIuionepeiaye.

OmnpIT 10 aguabaTHOMY PACHIMPEHHIO BO3IyXa (OIBIT C BO3YLIHHIM OTHUBOM).

Mogenu napoBoil TypOuHBI, JBUraTellsi BHYTPEHHETO CrOpaHus, PeaKTUBHOTO
JIBUTATEs.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3mepenue yaeiapbHOM TEITOEMKOCTH.

Tema 3. Azpecamnvie cocmoanun geujecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjeHcauus. Vcnapenue u kuneHue. AOCOMIOTHas U
OTHOCHUTEIIbHAsl BJIAXHOCTb BO3Ayxa. HacelmeHHblid mnap. VYaenbHas TeIuioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT AAaBJICHUS.

Teépnoe Teno. Kpucrammmueckne u amopdHbie Tesla. AHU30TPOIHS CBOWCTB
kpuctamwioB. Kuakue xkpuctaiuisl. CoBpeMeHHble Marepuanbl. [lnaBienue wu
KpUCTajn3anus. Y aenabHas Teriora miasieHus. Cyonumarus.

VYpaBHeHMe TeI0BOro OanaHca.

TexHuyeckue yCTpoWCTBa U TMPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUH TOJTYyUYEHHUSI COBPEMEHHBIX MaTepUaloB, B TOM
YHcJie HAHOMATePUAJIOB, U HAHOTEXHOJIOT HH.

Llemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenve npyu NOHWKEHHOM JTaBIICHHH.

CriocoObI U3MEpPEHUS BIAKHOCTH.

HabmtoneHue HarpeBaHUs U TUIABJICHUS KPUCTAINTMUECKOTO BELIECTBA.

JleMOoHCTpanus KpUCTaloB.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

N3mepenue 0THOCUTEIBHON BIaKHOCTH BO3TyXa.

Pa3zpnen 4. DiiekTpoanHaMuka

Tema 1. Inekmpocmamuxa

DJIeKTpu3anus Tela. DINEKTpUUECKUn 3apsia. J|Ba BUIa AIEKTPUUECKUX 3apAJIOB.
[IpoBoaHMKY, AUDIEKTPUKHU U MOITYIPOBOJAHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTO
3apsna.

Bsaumonericteue 3apsnoB. 3akoH KyioHa. TouedHbli 3JIEKTPUUECKHUM 3apsnl.
Onexkrpuueckoe none. Hanpsoxk€aHocTe  snextpudeckoro  mons.  [IpuHnun
CYNEPHO3UIMH BJIEKTPUYECKUX TMojei. JIuHuM HanpsKEHHOCTH SJIEKTPUYECKOrOo
TIOJISL.

Pabora cun snekrpoctarndyeckoro nois. Ilorenuunan. Pa3HOCTh MOTEHIIMAIOB.
[IpoBOOHMKM ¥ JUDJIEKTPUKH B DIIEKTPOCTATUYECKOM TIose. JludnekTpuueckas
IIPOHULIAEMOCTb.

OnexTpoéMkocTs. KonaeHcartop. DneKTpoEMKOCTh IUIOCKOTO KOHJEHCaTopa.
OHeprus 3apsHKEHHOT0 KOH/IEHCaTopa.

TexHudyeckue ycTpoilcTBAa W IPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOII,
JIEKTPOMETP,  3JEKTPOCTAaTHUECKas  3allluTa, 3a3eMJICHHE  3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmapar, CTpPYUHbIA PUHTEP.



Jlemoncmpayuu

YCeTpoUCTBO U IPUHIUIT ACUCTBUSA HIEKTPOMETPA.

B3anMopeicTBre Ha’IeKTPU30BAHHBIX TEIl.

DNEKTPUYECKOE TTOJIE 3aPsHKCHHBIX TEI.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTU4eCcKas 3allluTa.

JIMBIIEKTPUKHU B 31E€KTPOCTATHUECKOM IOJIE.

3aBUCHMOCTD JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOPa OT IUIOIIAIN IUIACTHH,
PACCTOSTHUS MEXKy HUMH U TUAJICKTPUIECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOH/IEHCaTopa.

Vyenuueckuii sxcnepumenm, 1abopamopHuvle pabomoi

N3mepenune 371eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtit 31ekmpuyeckuii mok. Toku é paznuunvix cpeoax

DNEeKTPUYECKH TOK. YCIOBHUS CYIIECTBOBAHHUS JJIEKTPHUUECKOTO TOKA.
Ucrounuku Toka. Cuia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma a1 y4acTka Lernu.

DIEeKTpUYECKOe COMPOTUBJIEHUE. YJIEJbHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBarensHOE, TapauIeTbHOE, CMEIIAHHOE COEMHEHNE TPOBOTHUKOB.

PaGora snmekrpumueckoro Toka. 3akoH Jxoyms—Jlenma. MomHOCTh
ANEKTPUYECKOTO TOKA.

DNEeKTpoABMAKYIlasgs Cujla W BHYTPEHHEE CONPOTHMBIEHHE HCTOYHHMKA TOKA.
3axon OMa Jy1sl TOJTHOM (3aMKHYTO# ) JIeKTprudeckoi 1ienu. KopoTkoe 3aMbIKaHue.

DneKTpoHHas MIPOBOJAMMOCTH TBEPABIX METaJIJIOB. 3aBUCUMOCTh
COIIPOTHBIIEHUS] METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DnexTpuuecKkuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyUKOB.

[TonynpoBoHUKH. CobcTBeHHas u pUMecHas MIPOBOJIUMOCTD
oTynipoBoTHUKOB. CBoMCTBA p—n-miepexoa. [1omynpoBoHUKOBBIE TPHOOPHI.

OnexTpuyeckuid TOK B pacTBOpax U  paciulaBax  3JIEKTPOJIUTOB.
DAEKTPOIUTHYECKAS JUCCOLUALUS. DIEKTPOJIN3.

Onektpuyeckuii TOk B razax. CaMOCTOSTENbHBIM UM HECaMOCTOSTEIbHBIN
pa3psan. Monnus. [Inazma.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIEPMETP,
BOJITMETP, pEeoCTaT, MCTOYHUKU TOKa, DJEKTPOHArpeBaTejbHble MPHOOPHI,
3JIEKTPOOCBETUTEIIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKyyMHBIM AHO/I,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN TUO/, TallbBAHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HaPsHKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS IMIMHIPUYCCKUX TMPOBOAHUKOB OT JJIUHBI,
IUIOUIA/IA NIOTIEPEYHOI0 CEYEHUS U MaTepuaa.

CMeliaHHOE COEIMHEHHUE ITPOBOJHUKOB.

[Ipsmoe wu3MepeHue nanekTpoiaBwxkymel cuiabl. KopoTkoe 3amMbikaHue
raJlbBAaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCUMOCTb COIIPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3IEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAMMOCTb BO3AyXa.

OnHOCTOPOHHSIS IPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomuol

N3ydeHne cMenaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenune sneKTpoABMKYILEH CHJIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6monenue anexrponusa.



MexnpeamMerHblie CBA3U

Wzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYLIECTBISETCA C
y4€TOM COJIep)KaTeIbHBIX MEXKIPEAMETHBIX CBSi3ed € KypcaMu MaTeMaTHKH,
OMOJIOTMH, XMMHHU, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnuvle noHsamus, CBSI3aHHBIE C WU3YYEHHUEM METOJOB HAay4YHOI'O
MO3HAHUSA: SIBJICHUE, HAayudHBId (akT, Tunoresa, (¢uU3MUecKas BEIMYUHA, 3aKOH,
Teopus, HabII0IeHEe, SKCIIEPUMEHT, MOJICTTUPOBAaHUE, MOJIEIb, H3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbI YpaBHEHUH, TMHEWHas QyHKIM, apadora,
runepbona, MX TrpapuKd M CBOMCTBA, TPUTOHOMETpUUECKHE (YHKLIUU: CHUHYC,
KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI
U MX MPOEKIIUU Ha OCH KOOPJIUHAT, CII0)KEHUE BEKTOPOB.

buonocus: Mexannueckoe NBIKEHUE B XKUBOHM mpupoze, auddysus, ocMmoc,
TEIJIO0OOMEH >KMBBIX OpPraHU3MOB (BUIBI TEIUIONEpENadyH, TEIJIOBOE pPaBHOBECHE),
AIIEKTPHUYECKHUE SBJICHHS B )KUBOH MPHUPOIE.

Xumus: TUCKPETHOE CTPOEHME BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJb
BEIIIECTBA, MOJIIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEH U ra3os,
ANEKTPUYECKUE CBOMCTBA METAJIOB, SJIEKTPOIUTUYECKAs JUCCOLUAIINS, TaIbBaHHUKA.

l'eocpaghus: BIaXXKHOCTH BO3/1yXa, BETPbI, 0ApOMETp, TEPMOMETD.

Texnonozus: mpeoOpa3oBaHUE JIBUKEHUN C MHCIIOJIB30BAHMEM MEXaHU3MOB,
y4€T TpEeHUs B TEXHHKE, TMOAIMUIHUKYA, HCIOIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHHUKE (paKkeTa, BOJOMET U JPYyTHUE), ABUraTeIb BHYTPEHHETO CrOpaHus,
napoBas TypOuHa, OBITOBOWM XOJIOAMJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU IMOIYYECHUS
COBPEMEHHBIX MaTepuajoB, B TOM YKCIE HAHOMATEpPHAJIOB, M HAHOTEXHOJIOTHH,
ANIEKTPOCTaTUYECKasl 3allMTa, 3a3€MJIEHHE 3JIEKTPOIPHUOOPOB, KCEPOKC, CTPYHUHBIH
NPUHTEp, 3JEKTPOHArpeBaTelIbHbIe MPUOOPBI, 3NEKTPOOCBETUTEIIbHBIE HPUOOPHI,
rajibBaHUKa.

11 KIIACC

Pazpnen 4. DiiekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMPOMAZHUMHAA UHOYKUUA

ITocTosiHHBIE MarHUTHL. B3auMonelncTBUE MOCTOSHHBIX MarHUTOB. MarHutHoe
nosie. Bexrop mMarHuTHOM MHAYKUWHU. [IpyHIMN Cyneprno3uiyy MarHUTHBIX IOJIEH.
JIuann wmarsutHOM wHAyKuuu. KapruHa 5nMHUNA MarHMTHOM MHAYKUUU I10JA
MIOCTOSIHHBIX MarHUTOB.

MaruutHoe T1osie NPOBOAHMKA € TOKOM. KapTuHa JMHUN MHIYyKIUH
MarHMTHOTO IIOJS JJIMHHOTO MpPsIMOrO IPOBOJHMKA M 3aMKHYTOIO KOJBLEBOTO
MIPOBOJHMKA, KaTymKu ¢ TOKOM. OmnbIT Dpcrena. B3aumoneicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJIb U HalIpaBJICHUE.

Cuna JlopeHna, e€ Monynb U HanpaBjicHHE. [[BHKeHNE 3apsKEHHOM YacTULBI B
OJIHOPOJIHOM MarHuTHOM moie. Pabora cuiel Jlopenna.

SIBneHue DNEKTPOMArHUTHOM MHAYKUMU. IIOTOK BEKTOpa MarHUTHOMU
UHAYKIMHA. OJEKTPOABIKYINAs CWIa MHAYKUUU. 3aKOH AJIEKTPOMAarHUTHOU
nHaykuun Papanes.

BuxpeBoe »syeKkTpudeckoe 1moje. OJEKTPOIBIKYINAs CHJIAa WHIYKIUU B
MIPOBOJAHMKE, TBHKYIEMCS TIOCTYNAaTEIbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuio JleHuna.

NHayKkTUBHOCTE.  SIBIIEeHME  CaMOMHIYKIMHM.  OJEKTPOJABMKYIAs  CHJa
CaMOMHIYKIUH.

OHeprus MarHUTHOTO MOJIS KaTYIIKHA C TOKOM.



DNEKTPOMarHuTHOE MOJIE.

TexHuueckue yCTpoOICTBA M MPAKTHUYECKOE MPUMEHEHHE: IOCTOSIHHBIC
MAarHHTBI, HJIEKTPOMATrHUTBI, HJIEKTPOABUTATEINb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHIIL,
WHIYKIAOHHAS TIeYb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE FIIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIYKIMY MarHUTHOTO MOJIA.

B3anMopeicTre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

JerictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOM UHAYKIIWH.

[TpaBuio Jlenua.

3aBUCUMOCTH 3JIEKTPOABUKYIIECH CHIIBI WHAYKIUA OT CKOPOCTH HM3MEHEHUS
MAarHUTHOTO MTOTOKA.

SIBiIeHME CaMOMHYKIIU Y.

Yuenuueckuti sxcnepumenm, nabopamopmsie pabomuol

N3ydyenne MarHuTHOTO MOJISt KATYIIKU C TOKOM.

HccnenoBanue neicTBUSA MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3E€KTPOMArHUTHON UHAYKIUU.

Pazgea 5. KoJjieoanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHbvle Ko1e0anus

KonebarenbHast  cuctema.  CBoOOJHBIE ~ MEXaHMUYECKME  KoyeOaHUS.
I'apmonunueckue konebanusa. [lepuoxa, wacrorta, amrumatyna u (asa xonedaHuil.
IIpyxvHHBIA MaATHUK. MaTeMaTH4YeCKuii MasTHUK. YPaBHEHHE TIapMOHUYECKUX
koseOanuii. [IpeBpalienre sHepruy MPU rapMOHUYECKUX KOJIEOaHUSAX.

Konebatenpupiii kOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC KOJICOaHHUS B
UACAIBHOM KOJIOaTeIbHOM KOHType. AHAIOIMs MEXKIy MEXaHUYECKUMH U
3JIEKTPOMArHUTHBIMH KojeOaHusiMu. @opmyiia ToMcoHa. 3aKOH COXpaHEHUs SHEPTUH
B UJICAIbHOM K0JIeOaTeTbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KosieOaHUSX. BBIHYXIEHHbIE MeXaHUYECKHe
koseOaHus. PezoHanc. BboIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHusl.

Ilepemennbiii  Tok. CuHYCOMAANbHBIM NEPEMEHHBI TOK. MOIIHOCTH
NIEPEMEHHOTO TOKa. AMIUIMTYJHOE M JEHCTBYIOIIEE 3HAUEHUE CHIBI TOKA H
HaIpsKEHUSI.

Tpanchopmatop. IIpousBoncTBo, mepenada u MOTpeOIECHUE DIICKTPUUECKOU
SHEpruu. OKOJIOTUYECKHWE PHUCKM IpPU IPOU3BOJCTBE AEeKTpodHepruu. KynbTypa
HCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCEIHEBHOM JKU3HU.

TexHudyeckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: D3JIEKTPUYECKUM
3BOHOK, T€HEpaTOp MEPEMEHHOT0 TOKA, JIMHUU 3JIEKTPONEepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJjieOaTeNbHOM cuUcTeMBbl (TPYKMHHBIA WU
MaTeMaTHYeCKUN MasITHUK).

HaGmoenue 3aTyxaronumx koiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmonenue pezonanca.

CB00OOIHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHMs.

OcumsiorpaMMel (3aBUCUMOCTH CHJIBI TOKA M HAIPSDKEHHUsT OT BPEMEHH) IS
ANEKTPOMATrHUTHBIX KOJICOaHHIHA.



Pe3oHaHc mnpu MOCIENOBAaTENbHOM  COEAUHEHMHM  PE3UCTOpA, KATYIIKU
WHJIYKTUBHOCTU U KOHJEHCATOPA.

Mopenb TuHUY 3IIEKTPOIIepEaauH.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomuol

HccnenoBanue 3aBUCHUMOCTH IEpHOAa MalbIX KoyieOaHWI Ipy3a Ha HUTU OT
JUIMHBI HUTU ¥ MacChl Ipy3a.

HccnenoBanue nepeMeHHOro TOKa B LIETIH U3 MOCJIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1HbL

Mexanuueckue BOJHBI, ycloBusi pacnpoctpaHeHus. llepuoa. CkopocTh
pacnpocTpaHeHuss M JUIMHA BOJHBL llomepeuHble M MPOJOJBHBIE  BOJIHBI.
Nnrepdepentus u nudpakins MEXaHUYECKUX BOJH.

3ByK. CKOpoCTh 3BYyKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. YCJIOBUS M3JIy4EHHS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BekropoB E, B, V B anexrpomarHutHoi BonHe. CBoiicTBa
3JIGKTPOMArHUTHBIX BOJIH: OTpa)K€HHWE, MpPEJOMJICHUE, Moyapu3anus, Audpakius,
untepdepenus. CKOpOCTh SMEKTPOMArHUTHBIX BOJH.

[[Ikana »1eKTPOMAarHUTHBIX BOJH. [IpuMeHeHWe 3JeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBS3U U TeIEBUACHUA. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHNUE OKPYXKAIOLIEH Cpeibl.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: My3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas JAMArHOCTHKA B TEXHUKE W MEIUIUHE, pajap,
paaronpUEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OO6pazoBaHue 1 pacpOCTPaHEHUE TIONIEPEUHBIX U MPOJO0IbHBIX BOJH.

Konebmtomnieecs Teno kak HICTOYHUK 3BYKa.

HaburoieHne oTpakeHus U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnnu u audpakini MEXaHHIECKUX BOJTH.

3BYKOBOI PE30HAHC.

HaGmroienue CBsSI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYJIOM U
4acTOTOU KosneOaHui.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, MPEIOMIICHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. llpsmonuHelHOe pacnpocTpaHEHUWE CBETa B
oaHopoaHo# cpexe. JIyu ceera. ToueuHblli HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OoTpaxkeHMsl cBera. [locTpoeHue n300pakeHUil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUSI cBeTa. AOCOJIIOTHBINA MOKa3aTellb
npenomieHus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yroa MOJIHOTO
BHYTPEHHET0 OTPa’KEeHUS.

Hucnepcus ceeta. CiioxHbIi cocTaB O6enoro csera. L{ser.

CoOuparomie 1 pacceuBaromye JUH3bl. ToHKas nH3a. POKYCHOE paccTOsIHUE
U ONTHYeCcKas cuia TOHKOW nuH3blL. [locTpoeHune u3o0paxeHHi B coOMparomuX H
paccenBaronux JuH3ax. @opMysia TOHKOU JUH3BL. Y BEJIUYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbr TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonroBas ontuka. MaTepdepenius cera. KorepeHTHbIE HICTOYHHUKH. Y CIIOBHS
HaOJI0ICHNST MAKCUMYMOB U MUHHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JABYX
cuH(pa3HbIX KOT€PEHTHBIX HCTOYHHUKOB.



Hudpaxius ceeta. JJudpakunonnas pemeéTka. Y cioBue HaOIOCHHUS TITaBHbBIX
MakCUMyMOB TIpH TaJ€HUU MOHOXPOMATHYECKOrO0 CBeTa Ha AU(PPaAKIHOHHYIO
pEHIETKY.

[Tonspusanus ceera.

TexHuueckue YCTpOMCTBA M MPAKTUUYECKOE TMPUMEHEHHE: OYKH, JIyIa,
¢doToanmapar, MPOESKIIMOHHBIN amnmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA,
TG paKIMOHHas PEeETKa, TOISIPOUI.

Jlemoncmpayuu

[IpssiMonuHeitHOE pacnpocTpaHEHUE, OTPAKEHHE W TPEITOMJICHHE CBETa.
Onrtuyeckue npuOOpHI.

[TonHoe BHyTpeHHee oTpaxkeHue. Mozenb CBeTOBOA.

HccnenoBanue CBONCTB N300payKeHHM B JIMH3aX.

Moaenu MUKpOCKOIIa, TeIEeCKOona.

Ha0uronenne naTepdepeHIn CBeTa.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonydeHue cnekTpa ¢ MOMOIIbIO MPU3MBI.

[TonydyeHue cnekTpa ¢ MOMOUIbIO AU(PPAKIIMOHHON PEIIETKH.

HaGronenue nonsipusaiiuu cBera.

Yyenuueckuii sxcnepumenm, i1abopamopHule pabomsi

N3mepenune nokazaresns NpeoMIICHUs CTEKIIA.

HccnenoBanue CBONCTB M300paKCHHM B JIMH3aX.

HaGmonenue aucnepcun ceTa.

Pasnen 6. OcHOBBI cCleMAJILHOM TEOPHH OTHOCHTEJILHOCTH

['pannibl MPUMEHUMOCTH KJIaCCUUECKOW MeXaHMKH. [locTynaTel cnenuanbHOM
TEOPUH OTHOCHUTEIbHOCTH: HMHBAPHUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe,
MIPUHITUTT OTHOCUTEILHOCTH DWHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEAJIEHUE BPEMEHM M COKpaLICHHE
JUTHHBI.

DHeprus ¥ UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBsA3b MacChl C PHEPTrUEH M UMITYJIBCOM PEISTUBUCTCKON YAaCTUIBI. DHEPrus
TIOKOSL.

Pasznen 7. KBantoBas puszuka

Tema 1. Dnemenmot K6aHmMoeoii ONMUKU

®otonbl. Dopmyia [lnanka cBsizu sHEprun GOTOHA C €r0 YACTOTOW. DHEPTHUs U
UMITyJIbC (OTOHA.

OtkpeiTie U uccienoBanue Goroddpdexra. OmbiTel A. I'. CTonmeroBa. 3aKOHBI
dotorddekra. YpaBuenue OifHmTeitHa ansa gorodddekra. «KpacHas rpaHuna»
dhoTtodrddekra.

Hasnenue ceera. OnbiTe [1. H. JIeGenena.

XUMHYECKOE AEHUCTBUE CBETA.

TexHudyeckue yCTpPOWCTBA U TMPAKTUYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTonaTuuk, conHeyHas 0aTapes, CBETOIUO/I.

Jlemoncmpayuu

®dotord ekt Ha yCTaHOBKE C ITMHKOBOU TIJIACTHHOM.

HccnenoBanme 3ak0HOB BHENTHETO GoTOdPdeKTa.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma



Mogens aroma Tomcona. OmbiTel Pesepdopaa mo paccestHMIO O -4acTHIL.
[Tnanerapnas mozgens atoMa. [loctynatel bopa. M3inyuyenue u nornomenrue GoTOHOB
MpHY TIEPEXOJIE aTOMA C OJHOTO YPOBHS SHEPruu Ha JIpyroi. Buasl cnekTpoB. CriekTp
YPOBHEHN 3HEPIHH aToMa BOJOPO/Ia.

BousiHoBbIe cBolicTBa wactuu. Bomnnbl ae bpoitis. KoprycKylsipHO-BOJIHOBOM
Ty aJlli3M.

CHoOHTaHHOE U BBIHYKIECHHOE U3JTyUYEHHE.

TexHuyeckue yCTpPOMCTBA W MPAKTUUYECKOE IMPUMEHEHHUE: CHEKTPaJIbHbIN
aHaJIn3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens oneita Pezepdopaa.

OmnpeneneHne JUIMHBI BOJIHBI Ja3epa.

HabGmonenne nuHeHvaThIX CIIEKTPOB U3TyUCHHUS.

Jlazep.

Yuenuuecxuu sxcnepumenm, nabopamopnsie pabomol

HabmtoneHue nuHeiyaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTHI, JI0Ka3bIBAIOIIME CIIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH. OnbIThl Pedepdopaa nmo onpeneneHuo coctaBa pajiloOaKTUBHOTO
n3nydenus. ColicTBa anb(da-, 6eta-, raMMa-u3IydeHus. BiausiHue paaroakTHBHOCTH
Ha KUBbIE OPraHU3MBbI.

OtkpeiTHE TIpoTOHa W HedTpoHa. Hykmonnas mopenb siapa ['eiizenOepra—
WBanenko. 3apsa saapa. MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacriay. OJEKTpOHHBIH M TMO3UTPOHHBIM Oera-pacrnan. I'amma-
U3JIydyeHue. 3aKOH paJuoaKTUBHOIO paclaja.

DHeprus CBSA3HM HYKJIOHOB B sifipe. Snepubie cuibl. JledexT maccol sapa.

Snepubie peakuuu. JleneHue u cuHTe3 €.

Anepupiii  peaktop. TepmosinepHsid cunTe3. IIpoOnemMbl W MEPCIIEKTHUBBI
SJIEPHON SHEPTETUKH. DKOJIOTUYECKUE ACTIEKThI SAEPHOM SHEPTEeTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HAOIIOIEHUS ¥ PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAIbHBIC B3aUMOICUCTBHUS. ENMHCTBO (pr3nyeckoi KapTUHBI MUPA.

TexHuueckne yCTpONCTBA M NPAKTUYECKOE NMPHUMEHEHHUE: JO3UMETpP, Kamepa
Bunbcona, simepHblit peakTop, aToMHas omoa.

Jlemoncmpayuu

CuéTynK HOHM3HUPYIOLIUX YACTHIL.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomuol

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (hoTorpadusim).

Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKHU

Drtanbl pa3BUTHS acTpoHOMUH. [IpukiianHOe U MHPOBO33PEHUECKOE 3HAYECHUE
ACTPOHOMMUH.

Bun 3Bé3mHoro neba. CosBe3nusi, spKue 3BE3MBI, IUIAHETHI, WX BHUIUMOE
JBHKCHHE.

ConHeyHas cucTeMa.

Connue. ConHeynas akTUuBHOCTb. cTounnk sHeprun CosHIa 1 3BE371. 3BE3 b,
WX OCHOBHBIE XapaKTepUCTUKH. [[narpamMma «CHEKTpaJbHBIN KJIACC — CBETUMOCTHY.
3BE3MBI TJIABHOM ITOCIEIOBATCIBHOCTH. 3aBHCUMOCTh «Macca — CBETHMOCTBY IS
3BE3] IVIABHOHM IOC/IEOBaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE31. COBpEeMEHHBIE

MPEACTABICHUS O MPOUCXOXKIACHUU U 3Boionuu ConHia W 3BE3A. OTambl KU3HU
3BE3I.



Mneunsiii [lyte — nHama [anaktuka. Ilonoxenue u npwxenue CoyiHLIA B
lNanaktuke. Tunel ranaktuk. Paguoramaktuky v kBasapbl. UEpHbBIE IBIPBHI B sApax
TaJIAKTHUK.

Bcenennas. Pacmupenune Bceenennoit. 3akon XaO06ma. PazOeranue ramakTuk.
Teopus bosbmoro B3peiBa. PenukroBoe usiydeHue.

MacmtaOHas cTpykTypa Beenennoit. MeTtaranakTuka.

Hepeménnsie mpoGieMbl aCTpPOHOMUHU.

Vuenuueckue nabnrooenus

HaGmronenuss HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKECHUN IS ONpPEACNICHUs] TOJOXKEHUSI HEOSCHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31usi CeBEpHOro MOyLIapus v sipKue 3BE3/bl.

Hab6monenus B Teneckon JIynsl, mutaner, Mieurnoro [TyTu.

O6o0marnee noBToOpeHue

Poib Qu3ukm ©w acTPOHOMHHM B OKOHOMHUYECKOW, TEXHOJIOTHYECKOH,
COLIMATILHOW M ITHYECKOH cepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (DU3HUKHU H
aCTPOHOMHUHU B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, pOJib (U3MUECKON TEOpHH B
dbopMUpOBaHUU TIpEACTaBICHUI O (pU3MUECKON KapTUHE MUpPA, MECTO (PUINYECKOM
KapTUHBI MUpa B O0OIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI
0 IPUPOJIE.

MexnpeamMeTHblie CBA3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce OCyIIeCTBISETCS C
YYETOM COJEpKATENbHBIX MEXIPEIMETHBIX CBA3€H C KypcamMu MAaTeMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meoxcnpeomemuvie nonsmusi, CBS3aHHBIE C H3YyYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBICHHE, HAay4HbIH (akT, TUMOTe3a, (U3MuUecKas BEIMYMHA, 3aKOH,
Teopus, HabII0eHIEe, SKCIIEPUMEHT, MOICTTUPOBAaHUE, MOJIENb, H3MEPEHUE.

Mamemamuxa:  pelleHHEe CUCTEMbl  ypaBHEHUH, TPUTOHOMETPUYECKHUE
(yHKIHMH: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE
TOXIECTBO, BEKTOPbl M HMX IPOEKIUU HA OCHU KOOPJMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJTHBIC DJIEMEHTAPHBIX (PYHKIMIA, TpPHU3HAKK TOA00US TpPEyroIbHHUKOB,
oTpejieNieHue IIIOIAIH MITOCKUX (puryp u oo0béma Te.

buonocus: »>nexTpuueckue SBICHHUS B JKUBOW TpHUpOAE, KojedaTeabHbIe
JIBW)KEHUS B KUBOW MPHUPOJE, ONTUYECKUE SIBICHUS B KWUBOW MPHUPOJE, NEUCTBUE
palraly Ha KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMUECKasi CTPYKTypa TBEPIBIX
TeJ, MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PEIIETKH, CIIEKTPaIbHbIA aHAIIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3E€MIIH, 3aJIEKU MAarHUTHBIX pyll, (OTOChEMKA
3€MHOM MMOBEPXHOCTH, MPEJICKA3aHUE 3EMIIETPSCCHUM.

Texnonocusi: NWHUM  DJIIEKTpOINEpeaad, TIEHEPATOp IMEPEMEHHOIO  TOKa,
AJEKTPOJIBUraTelb, HWHAYKUIMOHHAs I€4Yb, pajap, paauonNpUEMHHK, TEJIEBU30D,
anteHHa, Tenedon, CBY-meub, MPOEKIMOHHBIA ammapar, BOJOKOHHAs OITHKA,
coJiHe4Has OaTapes.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITIPOI'PAMMBLI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydeOHOTO mpenmera «Du3mka» Ha YPOBHE CpEAHETO OOIIETO
oOpa3oBaHus (0a30BBI ypOBEHB) MOMKHO OOECHEYHTHh IOCTHKEHHE CIEeAYIONINX
JTUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JluuHocTHBIE pe3yNbTaThl OCBOCHHS ydeOHOro mpeamera «Du3nKay TOIKHBI
OTpakaTb TOTOBHOCTb W  CHOCOOHOCTh OOYyYaroOUIMXCS PYKOBOJICTBOBATHCS
cOpPMUPOBAHHON BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMA,  TO3UTUBHBIX  BHYTPEHHUX  yOeXJCHHUN,  COOTBETCTBYIOIIUX
TPaJAULIMOHHBIM IICHHOCTSIM POCCHICKOTO OOIIEeCTBa, paCHIMPEHHE >KU3HEHHOTO
OMbITa WU OMbITAa JEATEIBHOCTH B IPOLECCE PEATM3alUU OCHOBHBIX HANPAaBICHUU
BOCIIUTATEIHHOM IEITEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOr0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh TPAXKAAHCKONW MO3UIMH 00ydYalOmIerocss Kak akKTUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTRA;

NPUHIATHE  TPATUIMOHHBIX  OOIIEYENOBEYECKUX  TIYMaHHUCTHYECKUX U
JEMOKPATUIECKUX IIEHHOCTEH;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpPECax TI'PaKIaHCKOrO
o0I1ecTBa, y4acTBOBATh B CAMOYIPaBIEHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBHUHU C
uX QYHKIMSIMH U HA3HAYCHHUEM;

TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOU JEATEILHOCTH;

2) naTpUOTHYECKOIr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPakKIaHCKON UACHTUIHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJAaM, JOCTHKEHUSM
POCCHUICKHX YUEHBIX B 0071aCTH (PU3HKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMl0 M TMPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYSCh Ha MOpPaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JESITETBHOCTH YYEHOTO;

OCO3HAaHHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYyAyLIETO;

4) 3¢TEeTUYECKOT0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIECHHE K MHpPY, BKJIIOYas 3CTETUKY HAy4HOrO TBOPUYECTBA,
npucymero Gu3nyecKon HayKe;

5) Tpyn0BOro BOCIMTAHMSA:

MHTEpEC K pa3inyHbIM cdepaM NpodecCHOHANBHON NesTeTbHOCTH, B TOM
YHClie CBSI3aHHBIM ¢ (U3UKOW M TEXHUKOH, YMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynmy1ieit mpodeccuu U pearTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TIIAHBI,

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHMIO M CaMOOOPa30OBaHHMIO B 00JIACTH
(hU3UKH HA IPOTSKEHUH BCEH JKU3HU;

6) 3x0/10rMYeCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYJNBTYpPhl, OCO3HaHHE TIJI0OATBLHOTO
XapakTepa dKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBJIIEHUE JIEMCTBUI B OKpPY’KAIOUIEH Cpelie Ha OCHOBE
3HAHMA LEJIEeW YCTOMYMBOIO pa3BUTHUS YEIOBEYECTBA;



pacUIMpeHue OMbITa JeATEIbHOCTH IKOJIOTHYECKON HAMIPaBJIECHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUN 110 (PHU3UKE;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(hOPpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3HUECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAy4YHOM JesATEIbHOCTH, TOTOBHOCTH B IIpoLiecCe
M3y4YeHHUs (PU3MKU OCYIIECTBISATh MPOCKTHYIO U UCCIENOBATENBCKYIO IESITEIbHOCTD
WHAUBUAYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

IMo3naBaTebHbIe YyHHBeEPCAJIbHbIE YUeOHbIE TelCTBHA
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh M aKTyalM3HpOBaTh  IMpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIpEeNeNIATh ILeNU JIeATeNbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUH HX
TOCTIDKEHHS,

BBISIBIISAT 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBAEMBIX (PU3MUYECKUX
SBIICHUSX;

pa3pabarbIBaTh IUIAH pelleHHs NpoOJeMbl ¢ y4E€TOM aHajau3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIHHOCT, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU TIOCIIEACTBHMA ACITEIHHOCTH;

KOOPJAMHUPOBATh U BBIMOJIHATH pabOTy B YCIOBHAX PEATbHOT0, BUPTYaJIbHOTO
1 KOMOMHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PEIIEHUH XKU3HEHHBIX POOIEM.

Ba3oBble nccienoBaTesbcKue AeiiCTBUS:

BJAJIETh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBHIMH MOHATUSAMH M METOAAMU
¢bu3nuecKoit HayKy;

BJIaJIeTh HAaBbIKAMM y4€OHO-HUCCIIEI0BATENbCKON U POEKTHOM NEesATETbHOCTH B
obnmactu (PU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOUCKY
METOZIOB pEIICHHUS 3anad4 (PU3MUECKOTO CONEp)KaHWs, MPUMEHEHHIO pa3IHYHBIX
METOIOB NIO3HAHUS;

BJAJIeTh BHUJAMM JEATEJBHOCTH [0 T[IOJyYEHUIO HOBOIO 3HAHMA, €ro
UHTEpHpeTaluy, NpeoOpa3oBaHUI0 U IMPUMEHEHHIO B Pa3IMYHbIX Yy4eOHBIX
CUTYalUsX, B TOM YHUCIIE MIPH CO3JaHNH YUeOHBIX IPOEKTOB B 001aCTU (DU3HKHY;

BBISIBIIITh  [IPHYUHHO-CJICAICTBEHHBIE CBS3M M aKTyalM3UpoOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHHs, HaXOIUTh apryMEHTHI JJIs J10Ka3aTeNIbCTBA CBOUX
YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBATh [1OJyUYEHHBIE B X0JI€ PELICHUS 3a7jaul Pe3yJIbTaThl, KPpUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh H (OPMYJIHPOBATH COOCTBEHHBIE 33Ja4ydl B 0Opa30BaTENbHOU
JESITeIbHOCTH, B TOM YHUCIIE TIPU U3YUCHUU (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

yMeTb TEpPEHOCUTh 3HaHWs 10 (QU3MKE B NPAKTUYECKYyI0 00JacTb
KHU3HEIEATCITHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, IPeIaraTh OpUrHHAIbHbIE TOJX0bI U PELICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOITyCKAIOIIUE aJIbTEePHATUBHBIE PELICHHUS.

Pab6ora ¢ undopmanmeii:



BJIAJIeTh HABBIKAMH TOJY4YEHUS HHPOpPMALUU (U3NUYECKOTO COJCpKAHUSA U3
WUCTOYHUKOB pAa3HbIX THIIOB, CAaMOCTOSTEIBHO OCYINECTBIIATh TIOUCK, aHaJM3,
CUCTEeMATH3allMI0 W WHTEPIPETANMIO WH(POPMAIIMU PA3IMYHBIX BHIOB U (HOpM
MIPEJICTABIICHHS;

OIICHUBATH JOCTOBEPHOCTH HH(OPMAIIHH;

UCTIONB30BaTh  CPEACTBA  MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3alMOHHBIX
3a/1a4 ¢ COOMI0IeHNEM TpeOOBaHUN IPTOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHCHBI,
pecypcocOepekeHus, MPaBOBbIX W OTUYECKUX HOPM, HOPM HHGPOPMAIIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUYECKOTO COJEpKaHUs B pa3INuHBIX (opmarax c
y4éTOM Ha3HA4YCHHS WH(POPMAIMU U IIEJIEBOM ayJUTOPHUHU, BBHIOMpas ONTHMAJILHYIO
(dbopMy MpeCTaBIICHUS U BU3yaJIN3aIIHH.

KoMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOU EATEIHbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYalluil U CMATYaTh KOH(MIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3pEHUS C HCIOJIb30BAHMEM
SI3BIKOBBIX CPECTB;

MMOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBUIYaTbHOU
paboThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX ACHCTBHIM C Y4&€TOM O0O0IIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)0r0 YieHa KOJUIEKTUBA;

MpUHUMATh  IIEJIM  COBMECTHOM  JIEATE€NIbHOCTH, OPraHU30BBIBaTH WU
KOOPAMHUPOBATH JCHUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBIATh IUUIAH JEUCTBUU,
pacmpenensTb poid ¢ Y4ETOM MHEHUH YYAaCTHHUKOB, OOCYXJaTh pe3yibTaThbl
COBMECTHOM pabOTHI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa U KaXKIOr0 YYaCTHUKA KOMAaH]Ibl B OOIIMA
pe3yNbTaT 1o pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE€ MPOEKTHI, OLIEHUBaTh UAEHM C TMO3UIMU HOBHU3HBI,
OpUTMHAIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBIISATh MO3UTHUBHOE CTPAaTETMYECKOE TIOBEACHHE B  Pa3IMYHBIX
CUTYAIUX, IPOSIBISATH TBOPUECTBO U BOOOpaKeHUE, OBITh MHUITMATHBHBIM.

PerynsiTuBHbBIC YHMBepCaJIbHbIC YU4eOHbIC el CTBHUS
Camoopranmusamnus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JIE€ATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHH, BBISBISATH TNPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELIEHUS PAacYETHBIX M KadeCTBEHHBIX
3a/a4, TUIaH BBIMOJHEHHS MPAKTUYECKOW padOThl C y4ETOM HMMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPENOYTEHHIH;

JlaBaTh OLEHKY HOBBIM CUTYalLUsIM;

pacuMpsATh paMK1 y4eOHOTo peIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JenaTb OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PELICHUE;

OLIEHHUBATh IPUOOPETEHHBIN OMbIT;

croco0cTBOBaTH (DOPMHUPOBAHUIO U TIPOSBICHUIO PYAUIIUN B 00JIaCTH (DU3HKH,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KyJIbTYpHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAJIbHbI HHTE/JIEKT:



JaBaTh OIICHKY HOBBIM CHUTYAaIlWsIM, BHOCHTH KOPPEKTHUBHI B JI€ATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB IENISIM;

BJIa/IETh HABBIKAMH TO3HABATENbHOU pediiekcun Kak 0CO3HAHUS COBEPLIAEMBIX
JNEHUCTBUN U MBICIIMTENIBHBIX MPOLECCOB, UX PE3YIbTATOB M OCHOBAHHIA;

UCTIOJIB30BaTh MPHUEMBI pe(ICKCHH ISl OLIEHKH CUTYaIluH, BBIOOpPAa BEPHOTO
peleHus;

yMETh OLIGHWBAaTh PUCKA M CBOEBPEMEHHO NPUHUMATh PEIICHUS M0 HUX
CHIDKEHUIO;

NPUHUMATh MOTHUBBI W apryMEHTHl JpPyTUX TIpH aHalu3e pe3yJIbTaToB
TesTeTbHOCTH;

NPUHUMATD ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TPH aHallu3e pe3yJIbTaToOB
NeSITeNIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce NOCTHKEHUS! TUYHOCTHBIX PE3yJIbTATOB OCBOEHHS NMPOrPaMMBI 10
buszuke I ypoBHS  cpeAHero oOmiero  oOpazoBaHus Yy  OOydarouuxcs
COBEpIICHCTBYETCS SMOIMOHATBHBIN WHTEIJICKT, MIpeIoJIararonuii
c(hOpMHUPOBAHHOCTb:

CaMOCO3HAHUSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAIBLHOE
COCTOSIHME, BUJCTH HAINpPaBIICHUS Pa3BUTHSA COOCTBEHHOM IMOIMOHAIBHOW CQepsl,
OBbITh yBEepEHHBIM B ce0e;

CaMOpEryJIMpOBaHMs, BKJIIOYAIOIIET0 CaMOKOHTPOJIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIIOBEICHUE, CIIOCOOHOCTh  aNanTHPOBATHCS K
HMOIIMOHAIBHBIM U3MEHEHHSM U MPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTM)KEHUIO LENU U
yClexy, ONTUMHU3M, WHUIUMATUBHOCTb, YMEHHE JEHCTBOBATh MCXONS M3 CBOUX
BO3MOKHOCTEIH;

OMITATHH, BKJIIOYAONIEH CIIOCOOHOCTh MOHMUMATh 3MOIMOHAIBEHOE COCTOSHHE
IPYTUX, YIUTHIBATH €T0 MPU OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTh K COUYBCTBHIO
U CONEPEeKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAUBATh OTHOLICHHS C
JOPYTUMHU JTIOABMHU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3periaTh KOHPIUKTHL.

INPEAMETHBIE PE3YJIbTATbHI

K xoniy o6yuenust B 10 Kjacce mpeIMeTHBIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPakaTh COOPMUPOBAHHOCTH Y O0YYAIOIIUXCSI YMEHUI:

JEMOHCTPHPOBATh Ha TpHUMEpax pojb U MeCTo (U3WKU B (POPMHUPOBAHUU
COBPEMEHHOW Hay4YHON KapTHHBI MHpa, B pPa3BUTHH COBPEMEHHOW TEXHUKH H
TEXHOJIOTHi1, B IPAKTUYECKOM JESTEIbHOCTHU JTHOJEH;

VYHTBIBATH TPAHUIBl TPUMEHCHUS W3YYCHHBIX (PU3NYCCKUX  MOJCIICH:
MaTepHalibHasl TOYKa, MHEpIHaIbHAs CUCTEMa OTCuéTa, aOCOJIOTHO TBEPIOE TeEIO,
UJealbHbId a3, MOACIM CTPOCHMS TIa30B, JKUIAKOCTEH U TBEPABIX TEJI, TOUYECUHBIN
ANEKTPUYECKUH 3apsi/l IPH pelIeHUH GU3MUYECKUX 3aa4;

pacro3HaBaTh (HU3UYECKUE SBICHHS (TIPOIECCh) M OOBACHITH MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KHHETUYECKOW TEOPHUH CTPOCHMSI BEIIECTBA M
AJIEKTPOJIMHAMHUKHU: PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE,
cBOOOHOE TIAJICHHE TeNl, ABMXKCHUE 110 OKPYKHOCTH, HHEPIIUS, B3aUMOJICHCTBUE TEI,
muddys3us, OpOYHOBCKOE [BHKEHHE, CTPOCHUE JKUIKOCTEH H TBEPABIX Ted,
n3MeHeHne o0béMa Tenm TpH HarpeBaHWH (OXJIAXKICHWH), TEIUIOBOE pPaBHOBECHE,



WCIapeHue, KOHJACHCAlus, IUIaBICHUE, KPUCTALIM3AlMs, KUIICHUE, BIAXHOCTh
BO3/lyXa, OBBILLICHUE IaBJIICHUS Ta3a MPU €r0 HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b
MEXIy IapamMeTpamMu COCTOSIHUS Tra3a B M30Ipolieccax, dJIEKTpu3alus Tedl,
B3aUMOJICICTBUE 3aPAJIOB;

OINMCHIBATh MEXAHWYECKOE JBIKCHHE, HCIIONB3ys (PU3MUECKUEe BEITHMUMHBL:
KOOpJMHATA, IyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUila, UMITYJIbC
Tela, KUHETHYeCKas OSHEeprus, MNOTCHLHUalbHas JHEpPrus, MexaHuueckas padora,
MEXaHW4YecKass MOIIHOCTh; IpPH OINHUCAHUU NPABWIBHO TPAKTOBAaTh (HU3MUECKHA
CMBICJT UCIIOJIB3YEMBIX BEIMUYMH, UX O0O3HAUEHUS U €IUHUIIBI, HAXOAUTHh (POPMYJIBL,
CBSI3BIBAIOIME TAHHYIO (PU3NUECKYIO BEJIMYMHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh HW3YUYEHHBIE TEIUIOBbIE CBOMCTBA TE€JI W TEIUIOBBIE SIBJICHUA,
UCTIONB3Ysl (pU3MYecKre BeIMYMHBL: JIaBIIEHHWE Tas3a, TeMIeparypa, CpeaHss
KMHETUYECKass SHEpPrusl XaOTHYECKOro JBMKEHUS MOJIEKYJ, CPEIHEKBaJIpaTU4HAS
CKOpPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, pabora Tasa,
KO3 PHUIHEHT MOJIE3HOTO JIEHCTBUA TEIIOBOTO ABUTATENs; TIPU OMMCAHUN TIPABUIIBHO
TPaKTOBaTh (DU3MUECKHI CMBICI HCIONb3YEMbIX BEIHUYMH, HX OO0O3HAYCHHUS U
€MHULIBI, HAXOIUTh (OPMYJIIBI, CBSA3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIHUUHY C
JIPYTUMHU BEITUIUHAM;

OIUCHIBaTh U3YUYECHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKHE
sBIICHUsI (TPOIIECCHI), UCTONB3Ysl (UINYCCKUE BEIMYUHBI DIIEKTPUUYCCKUN 3aps,
AIEKTPUUECKOE T0JIe, HANPSHKEHHOCTD M0JIs1, MOTEHLHAN, pa3HOCTh MOTEHLIUATIOB; IPU
ONHCAaHUU TMPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICT HCIOJIb3YEMbIX BEJIMYUH, UX
0003Ha4YEHUS U €AMHUILIbI; YKa3bIBaTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO
BEJIMYUHY C IPYTUMHU BEJIMYHHAMU,

aHATM3UPOBaTh (PU3UUECKUE MNPOIECCHl M SIBICHUS, HCIONB3Yys (U3NYECKUEe
3aKOHBI M INPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II u III 3akonsl HeroToHa,
3aKOH COXPAHEHUs MEXaHWYECKOW SHEPIHH, 3aKOH COXPAHEHHUS UMITYJIbCa, TPUHIUI
CYNEpHO3ULMHU CWJI, HIPUHLUUI PAaBHONPABUS HWHEPLUATIbHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOEHHS BEILECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeaHel KWHETHYEeCKOW SHEpPruM TEIUIOBOIO JABIKEHHS MOJEKYN C aOCOIIOTHOM
TEMIIepaTypou, NEPBbI 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTrh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0
MaTeMaTHYECKOE BbIpaXKEHHUE U yCIOBUS (TPaHULIbI, 00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIUIIBI JCHCTBYS MAIIMH, PUOOPOB U TEXHUYIECKUX
YCTPOMCTB; pa3jinyaTh YCIOBUS UX O€30MaCHOTO HCHOJIb30BAHUS B IOBCEIHEBHOM
KU3HH;

BBINIOJHATh OKCIEPUMEHTHl IO HCCIENOBaHUIO (U3UYECKUX SIBICHUH U
MIPOLIECCOB C MHCIOJIb30BAHUEM IHPSAMBIX M KOCBEHHBIX M3MEPEHUH, IPU STOM
dbopMynupoBath npodieMy/3a1ady U THIOTE3y YY4EOHOTrO IKCIEPHMEHTa, cOOMpaTh
YCTaHOBKY W3 IMPEAJI0KEHHOTr0 000pyAOBaHUs, MPOBOIUTH OMBIT U (OPMYIUPOBATH
BBIBO/IBI;

OCYIIECTBIISATh MPSMBIE U KOCBEHHBIC M3MEPEHUS] (HU3NUECKUX BEITUYUH, TPU
9TOM BBIOMpaTh ONTHUMAJBHBIM CHOCOO H3MEpPEHUS M HCIOJIb30BaTh H3BECTHBIC
METObI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN;

UCCIEeIOBaTh  3aBUCUMOCTH  MEXIy  (U3MUECKMMHM  BEIMYMHAMU  C
WCIIOJIb30BAHUEM TMPSMBIX M3MEPEHUM, IPH 3TOM KOHCTPYMPOBATH YCTaHOBKY,
¢buKcUpoBaTh pe3yJbTaThl MOJYUYEHHOW 3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BHUJE
TaOIUI ¥ TPAQUKOB, A€TaTh BEIBOIBI 10 pe3yJIbTaTaM UCCIIEIOBAHMS;

coOyoaTh mpaBmiIa OE30MaCHOrO TpyJa NpU MPOBEIECHHHM HCCIEAOBAaHHNA B
pamMKax yd4eOHOro OJKCIEPUMEHTa, Y4eOHO-UCCIEeIOBATENbCKOW M MPOEKTHOM



JESITeIbHOCTH C HCIOJb30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB U J1a0OpaTOPHOTO
000pyI0BaHUS;

pemaTh pacu€THbIE 3a/1a4H C SBHO 3aJJaHHON (PM3UYECKOI MO/IENbIO, UCIIOb3Y S
¢u3nyecKre 3aKOHbI M NMPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a/ladyd BbIOMpPAThH
(bu3NIECKyI0 MOJIeINb, BBIACTATh (PU3HMUECKUEe BETUYMHBI U (POPMYIIBI, HEOOXOAMMBIE
UIg €€ pElIeHUs, NPOBOJUTH PAcu€Thl M OLEHUBATh PEAJBHOCTH IIOJYyYEHHOTO
3Ha4eHUs1 HPU3NUECKOHN BEJTUUMHBI;

pelaTh KauyeCTBEHHBIE 3a/aud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPECUUBYIO
LENOYKY pAacCyXJIEHUH C ONOpoM Ha HU3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbusznyecKue SBICHUS;

UCTOJIb30BaTh MPH PELICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTHUM JJIs TOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETALHMU U IPEACTABICHUS
y4eOHOW W HAY4YHO-TIOMYJISIPHOW WHMOpMAIMK, TOJYYEHHOM W3 Pa3IWYHBIX
HCTOYHUKOB, KPUTUYECKU aHAIU3UPOBATh MOIyYaeMyto HH(pOopMaInio;

MPUBOIUTH MPUMEPHI BKIIAJA POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIEr0 MHpA, B Pa3BUTHE TEXHUKHU
M TEXHOJIOTHI;

HCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOMN >KU3HU JUIS
obecrieyeHnss 0€30MAaCHOCTH TpU OOpalieHuH ¢ NpuOOpaMu W TEXHHUYECKUMH
YCTPOWCTBAMH, Ui COXPAaHEHHs 30POBbSI M COOJIOAECHUS HOPM SKOJIOTHYECKOTO
IIOBE/ICHUS B OKPYXKaIOUIEH cpene;

paboTaTh B TpyIIE C BBINOJIHEHHUEM pPAa3IMYHbIX COLMAIBHBIX PpOJIEH,
IUTAaHUPOBaTh PpabOTy TPYMIbI, PALUOHAIBHO paACHpElesTh OO0S3aHHOCTH H
IUIAHUPOBATh JAESITENbHOCTh B HECTAHAAPTHBIX CUTYyallMsX, aJ€KBATHO OLICHUBATH
BKJIQ/] KXKI0TO U3 YYaCTHUKOB I'PYIIIEI B PELICHUE PaCCMaTPUBAEMOI IPOOIIEMBI.

K xoHiy o0yuenus B 11 kiiacce npeMeTHbIe pe3ysbTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYHAIOLINXCS YMEHHM:

JEMOHCTPUPOBaTh Ha IpUMEpax pojb U MecTo (U3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHbI MHpPA, B PAa3BUTUH COBPEMEHHOM TEXHUKH H
TE€XHOJIOTHI, B NPAKTUYECKOH [EATEIbHOCTH JIIOJEH, LEJOCTHOCTh U €IMHCTBO
(bu3nuecKoil KapTUHBI MUPA;

YUUTBIBaTh TPAHUIBl IPUMEHEHUS M3YUYCHHBIX (U3NYECKUX MOJAEJEH:
TOYEYHBIN JJIEKTPUUYECKUNA 3apsi, JIyd CBETa, TOYCYHBIM MCTOYHUK CBETa, sJepHas
MOJIENIb aTOMA, HyKJIOHHAs: MOJIENIb aTOMHOTO Si/Ipa MPH peleHnH (PU3NIECKUX 3a/1a4;

pacro3HaBaTh (pu3nueckue siBIeHUs (IIPoIecchl) U OOBICHATH UX HAa OCHOBE
3aKOHOB JJIEKTPOAMHAMUKU M KBAHTOBOH (DM3MKM: 3JIeKTpHUYECKas MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHMTHOE JCHCTBHS TOKA, B3aUMOJICHCTBUE
MarHuToB, AIEKTPOMArHUTHas: MHAYKIMS, 1eHCTBUE MarHUTHOT'O IOJI Ha MPOBOIHUK
C TOKOM W JABIDKYIIUICS 3apsia, OSJIEKTPOMAarHWTHBIE KOJeOaHUs M BOJIHBL,
IIPSIMOJIMHEHOE pacrnpocTpaHEeHHUE CBeETa, OTpaXkeHHUE, IIPEJIOMIIEHUE,
uHTepdepeHys, Iudpakuus U [OJApU3alMs  CBETa, JAMCIEpCHUs  CBeTa,
dbotoanektpuueckuii d3hpdext (pororddexT), cBeToBOe MaBlieHWE, BO3HUKHOBECHHE
JUHEHYaToro CHekTpa aromMa BOJOpPOAA, €CTECTBEHHass U  HCKYyCCTBEHHas
pPaavoOaKTUBHOCTb;

OINMCHIBATh HU3yUEHHbIC CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MarHUTHBIE,
OIITUYECKHUE, DJIEKTPUUYECKYIO IPOBOJUMOCTD PA3JIMYHBIX CPeJl) U JICKTPOMATHUTHBIE
sBJICHUSL (TIPOLIECCHI), UCHOJB3YS (U3NYECKUE BEIUYUHBI: DIIEKTPUUECKUIN 3apsl,
CWJIa TOKa, AJIEKTPUYECKOE HAIPsDKEHHE, DJIEKTPUUECKOE CONPOTHUBIIEHUE, Pa3HOCTD
MOTEHIIMAJIOB, 3JEKTPOJBUKYIIAs CUja, padoTa TOKa, MHIYKIMS MarHUTHOTO MOJI,
cwia Amnepa, cuia JIopeHna, HHIYKTUBHOCTD KaTyIIKH, SHEPTHs 3JIEKTPUUECKOTO U
MarHuTHOTO IOJIeH, IEpUOJ] U YacTOTa KoJIeOaHUH B KOJIEOATEIbHOM KOHTYpE, 3apsij



U cHJla TOKa B IpoIecce TapMOHMUYECKUX AJIEKTPOMArHUTHBIX KojebaHui, hokycHoe
paccTosiHUE W ONTUYECKas CWIa JIMH3bL, MPU ONUCAHUU MPABUIBHO TPAKTOBAThH
¢bu3NYeCcKUi CMBICT HCIHOJB3YEMBIX BEJIWYUH, HX OOO3HAYEHHs] W €IUHUIBL,
yKa3blBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYTUMU
BEJIMYMHAMU;

ONKCHIBATh HW3YyYEHHbIE KBAaHTOBBIE SBJIEHUS W IPOLECCHI, HCIIOJIb3Ys
(bu3nYecKre BETUYUHBI: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, AJTUHA BOJIHBI U YAaCTOTA
CBEeTa, PHEPrusi U UMMYJbC (HOTOHA, MEPHUO MOTypacHaaa, SHEPrusi CBSI3U aTOMHBIX
s1ep, NMpU ONHMCAHUU MPaBWIBHO TPAKTOBATh (PU3MUECKHUI CMBICT HCHOJIb3YyEMBIX
BEJIMYMH, UX 0003HAYCHHUS U €AMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
(¢u3NUecKyI0 BEIMYUHY C APYTMMHU BEIMYMHAMHU, BBIYUCIATH 3HAUCHUE (PU3HMUECKOM
BEJINYUHBI,

aHAJIM3UPOBATh (PU3MUYECKHUE IPOILIECCHl U SBIICHUS, UCHOJB3Ys (U3MUEecKHe
3aKOHBl U NPUHLUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BAaTEIIBHOIO U MapajuIebHOTO
COCIIMHEHMS IIPOBOJHHUKOB, 3akOH Jlkoymns—JIeHna, 3aKOH JJIE€KTpOMarHUTHOU
UHAYKIHMH, 3aKOH IPSAMOJIMHEHHOIO PAacIpOCTPAHEHMsS CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MpPENIOMIICHUS CBeTa, ypaBHeHHe OiHIITeNHHa ans ¢doTtorddexTa,
3aKOH COXPaHEHMsI SHEPruH, 3aKOH COXPAHEHUS MMITYyJIbCa, 3aKOH COXPaHEHUS
ANEKTPUYECKOr0 3apsijaa, 3aKOH COXpPaHEHMs MaccOBOIO 4ucia, MocTyiarsl bopa,
3aKOH PaJMOaKTUBHOTO PACIaja, MpU 3TOM pPA3IUYaTh CIOBECHYIO (HDOPMYIHPOBKY
3aKOHAa, €ro MaTeMaTH4YeCcKoe BBIpAXEHHE M YyCJIOoBHUA (TpaHUIlbl, 00JacTn)
MIPUMEHUMOCTH;

OTIpe/EIIATh HallpaBJICHUE BEKTOpa MHIYKIIUN MAarHUTHOTO I0JI MPOBOJIHUKA C
TOKOM, CHJIbI AMriepa u cuibl JlopeHia;

CTPOUTH U OIUCHIBATh U300paKEHHE, CO3/1aBAEMOE IIIOCKUM 3€PKaIOM, TOHKOU
JIMH3011;

BBITIOJHATh OKCIEPUMEHTHl IO HCCIIEeNOBaHUIO (U3UYECKUX SIBICHUH U
IIPOLIECCOB C HCIIOJIb30BAHMEM TPSAMBIX M KOCBEHHBIX H3MEpPEHUH: IpU 3STOM
dbopMynupoBath npodieMy/3a1ady U THIIOTE3y YYEOHOTrO IKCIEPHMEHTa, COOMpaTh
YCTQHOBKY M3 MPEUIOKEHHOT0 000pyA0BaHMs, MPOBOAUTH OMBIT U (HOPMYITUPOBAThH
BBIBO/IBI;

OCYIIECTBIISATh MPSIMbIE M KOCBEHHbIE M3MEPEHHs] (PU3NYECKUX BEIUYMH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIM CHOCOO H3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE
METO/bI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN;

UCCIIeZIOBAaTh 3aBUCUMOCTH (PU3UYECKUX BEJIWYMH C MCIIOJIB30BAaHUEM IPSIMbIX
U3MEpPEHUIl: MPU STOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3YJIbTATHI
MOJTy4E€HHOM 3aBUCHMOCTH (PU3UYECKUX BEIMYUH B BUjAE TaOIMIl U rpadUKoB, Je1aTh
BBIBOJIbI 110 pE3yJIbTaTaM HUCCIEI0BaHUS;

coOnoaTh mpaBmiIa 0E30MaCHOrO TpyJa MpU MPOBEIECHUHM HCCIEIOBAaHHUNA B
paMkKax ydeOHOro OSKCHEpUMEHTa, Yy4eOHO-HUCCIIEOBATENIbCKOM UM IPOEKTHOMN
NEeSTeIbHOCTH C HCIOJb30BaHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1a0OpaTOPHOTO
000pyI0BaHNS;

pemaTh pacu€THBIE 33/1a49H C SBHO 3aJJaHHON (U3UYECKON MOIEIBIO, UCHIOIB3Y S
¢u3nueckue 3aKOHBI M NPHUHLMUIBI, HA OCHOBE aHalW3a YCJIOBHUS 33Jayd BHIOMPAThH
(bu3nUecKy0 MOJelb, BBLACIATh (PU3HUecKue BETUUYNHBI U (POPMYIIbI, HEOOXOAUMBIE
JUisl €€ pELIeHMs, MPOBOJAUTH PACUYETHI M OLEHUBATH PEAIBHOCTh IOJYyYEHHOTO
3HaYeHUs! PU3NYECKON BETNUHHBI;

pelaTh KaueCTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTMUECKH HENPOTHBOPEUUBYIO
LENOYKY PACCYXIEHUH C ONOpPOM Ha HU3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢dbusznueckue SBICHUS;



WCIOJIb30BaTh MPU PEUICHUH Y4eOHBIX 3a7a4 COBpeMEHHbIe NH(GOPMAIIMOHHEIE
TEXHOJIOTMM JJI TIOMCKA, CTPYKTYpUPOBAHUs, WMHTEPIpPETALMM W MPEeACTaBICHUS
y4eOHOW W HAy4YHO-TIOMYJISIpHOW WHMOpMAIMK, TOJYYSHHOW |3 Pa3IWIHBIX
HMCTOYHUKOB, KpUTHYECKH aHATTM3UPOBATH MOTy4aeMyIo HH(POpMaIIUIO;

OOBSICHATH IPUHIIUIIBI ICUCTBUS MAITUH, TIPUOOPOB M TEXHUIECKUX YCTPOUCTB,
pa3nuyaTth yCIOBUS MX O€30MACHOTO HCIOIh30BAHMS B OBCEIHEBHON KU3HU;

MPUBOIUTH MPUMEPHI BKIIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BACHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU
U TEXHOJIOTHIL;

UCIIOJIb30BaTh TCOPETHUECKHUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN JKH3HU IS
obecrieueHHuss 0E€30MACHOCTH TMPHU OOpalleHMH ¢ [pudopaMud M TEXHUUYECKHUMHU
YCTpOICTBaMH, ISl COXPAaHEHHUsS 3/I0pPOBbS U COOIIOJEHHUS HOPM 3KOJIOTUYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH Cpelie;

paboTtath B TpYIINE C BBHINOJHEHUEM PA3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh pa0OTy TPYMIBI, PalMOHANBHO PpACHpPENeNsiTh OOS3aHHOCTH W
IUIAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CHUTYallUsX, aJ€KBAaTHO OLIEHHUBATh
BKJIAJ] KQX/I0T0 U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
HaunMeHnoBaHue KoJsn4yecTBo yacoB
Ne DJIeKTpOHHbIe (LM(ppOBbIE)
pa3ieioB U TeM KonTpoJbubie IIpakTHYecKue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NporpamMmsbl padoThI padoThI
Paznea 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
11 ®usuka U METOIBI 3 bubmuoreka [JOK
' HAyYHOTO TO3HAHUSI https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 3
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaritka / https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2
Huramika 1 https://m.edsoo.ru/7f41bf72
’3 3aKOHE! 10 { 1 bubmuoreka [JOK
’ COXpaHCHI B https://m.edsoo.ru/7f41bf72
MEXaHHKE
Wroro no pazneny 28
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
OcHOBBI
31 MOJICKYJISIPHO- 5 ! bubnuorexa [JOK
' KAHETHYECKON https://m.edsoo.ru/7f41bf72
TEeopuun



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

39 OcHOBBI 13 bubmmoreka [JOK
' TEPMOTUHAMUKH https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUSI g bubmuoreka [JOK
' BemiecTBa. PazoBbie https://m.edsoo.ru/7f41bf72
MIEPEXO0/IbI
Wroro no pazneny 36

Pasnea 4. JIEKTPOJJNHAMUKA

41 A EKTDOCTATIKA 14 bu6mmoreka [{OK
. KTPOCTaTHK
AeKIP https://m.edsoo.ru/7f41bf72
[TocTossHHBIM
49 AIEKTPUYECKUN TOK. 18 bubnuorexa [IOK
' Toxu B pa3IuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
PEINEHUE
43
3AJJAY !
Hroro no pazneny 33
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB I10 102

[NPOTPAMME



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

11 KVIIACC

HauMeHnoBaHnue KounyecTBo yacoB
Ne DJIeKTPOHHBIe (HH(POBHIE)
/i pa3aejioB H TEM Beero KouTtpoJabHbie IIpakTuyeckue 06pA30BATE/BHbIE PECYPCHI
MpOrpaMmMbl padoTbI padoTbI
Paznea 1. JIEKTPOJANHAMUKA
» lgdarHHTﬂoe ToJe. 1 . BuGmiorexa 1IOK
' AICRTpOMATHITHAS t https://m.edsoo.ru/7f41¢97¢
WHTYKIIHS
Uroro no pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
. Mexanudeckue u l BuGmorexa LIOK
' SICKTPOMATHHIHBIC ? https://m.edsoo.ru/7t41c97¢c
KoJieOaHus
25 Mexanuueckue u 1 Bu6morexa LIOK
' SNCKTPOMATHITHAIE > https://m.edsoo.ru/7f41¢97¢
BOJTHBI
)3 0 ! 3 bubmuorexa [JOK
' Ha 0 https://m.edsoo.ru/7f41¢97¢
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIELIUAJIBHOU TEOPUU OTHOCUTEJBHOCTH

3.1 TEOPUHU

OTHOCHUTCIIBHOCTH

OCHOBBI CIIEIHATBHOM

bu6mmoreka [IOK
https://m.edsoo.ru/7t41c97c



https://m.edsoo.ru/7f41c97c
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Hroro no pazaeny 4
Pa3nea 4. KBAHTOBAS ®U3UKA
41 DJIeMEHTHI KBAHTOBOM 6 bubnmoreka [JOK
' OITHKH https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpoctine atoMa 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4. A
3 TOMHO® 31O > https://m.edsoo.ru/7t41c97c
Wroro no pasaeny 15

Pa3zgea 5. JJIEMEHTDBI ACTP

OHOMUHU U ACTPOPU3NKU

5.1

DJeMeHTBl aCTPOHOMUU
U acTpoU3UKU

7

1

bubmuorexka [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazaeny

7

Pa3nesa 6. OBOBIIAIOIIEE ITOBTOPEHHME

6.1 O6o0maroree 4 bubnuorexa [JOK
' MIOBTOPCHHUE https://m.edsoo.ru/7f41c¢97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB IIO ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA
|

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET






