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INOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI 1 TpeOOBaHUH K pe3ysibTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTesIbHON MporpaMmsbl, npeactaBieHHbIX B I'OC
COO, a Takxe c yd€toM (eaepanbHOil paboyell mporpaMMbl BOCIUTAHUS U
KOHIIETIIMY TpenoaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aUAX Poccuiickoi Odenepaunu, peanu3yIommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1o (GU3HMKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuaromuxcs 10-11 kmaccoB mpwu
oOyueHnn uX @u3uke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-
nesTebHOCTHOTO  moaxoaa. [Iporpamma 1o QU3MKE  COOTBETCTBYET
tpeboBanusim GI'OC COO k MmIaHUPYyEeMBbIM JHUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOy4EHHUs, a TAK)KE YUUTHIBAET HEOOXOAMMOCTD
peanu3anu  MEXKMPEIMETHBIX CBi3ed (U3UKH C €CTeCTBEHHO-HAYYHBIMU
y4eOHbIMU TIpeIMeTaMHu. B Hell ompenesnsitoTcsi OCHOBHBIE NEIH W3YYCHHS
¢bu3UKK Ha ypOBHE CpeHEro 001iero oopa3oBanusl, MIIaHUPYEMbIE PE3yIbTaThl
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIE, MpPEAMETHBIC (HA
0a30BOM YpOBHE).

[Iporpamma no Gpu3MKe BKIIOYALT:

e IJTAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca U3k Ha 6a30BOM YPOBHE,

B TOM YHCJIE TIPEIMETHBIE PE3yJIbTAThI IO TO/IaM 00y4YEeHHUS;

e coziepxkanue yueOHoro npeamera «Pu3nkay mo rogam oOydeHHUs.

du3nka Kak Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauecTBe Y4eOHOro MpeAMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIM BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawmem wmupe. [IKoapHBI Kypc QU3NKH —
CUCTEMOOOpA3yIONUi 11  €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MIOCKOJIbKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHI,
U3y4aeMbIX XUMHEH, Ouosioruei, usnueckoil reorpadueit U acTpOHOMHUEH.
Hcrnonp3oBaHrne M akTUBHOE MpUMEHEHHE (U3MYECKUX 3HAHUM Ompenesnser
XapakTep U pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJyYEHUSI HOBBIX MaTEPUAJIOB C 33JlaHHBIMU
cBoiicTBaMH u Jpyrux. W3ydeHwe (QU3MKM BHOCUT OCHOBHOM BKJIaa B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOYy4aloluXxcs, B
dbopMupoBaHWEe YMEHUN TMPUMEHSITh HAyYHBIH METOJ TIO3HAHUA TpHU
BBITIOJITHEHUN UMHU YI€OHBIX HCCIICIOBAaHUM.

B ocHOBy kypca ¢u3uku 11 ypOBHSI CpeaHEro oOmiero oOpa3oBaHUS
MOJIOKEH Psii UAEH, KOTOPhIE MOXHO paccMaTpuBaTh KaK MPHUHIUIIBI €ro
MIOCTPOCHMUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SBISICTCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJICPKUAT MaTepuall U3 BCEX pas3iesioB (U3HKH, BKIIOYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DH3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuall Kypca (U3UKA
o0beMHEH BOKPYr (GU3MYECKUX Teopwil. Bemymmum B Kypce SBIsIETCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus mpeanonaraeT MCIOIb30BAHUE
T'YMaHUTAPHOTO MOTEHIMAIAa (U3UYECKON HAYKU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nkn ¢ pa3BUTHEM OOIIECTBAa, a TaKke C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.



Hoess npuxnaonou nanpasnennocmu. Kypc (usuku mnpesamnonaraet
3HAKOMCTBO C IIHPOKUM KPYIOM TEXHHUYECKHMX M TEXHOJIOTHYECKHUX
NIPUIIOKEHUH U3yUYEHHBIX TEOPHIA U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss TMOCPEACTBOM BBEICHHUS JIIEMEHTOB
COJIEp)KaHUs, TOCBSIIEHHBIX SKOJOTHYECKUM Mpo0jeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakKe 00CYKICHUS
npoOJieM  palMoHANBHOTO  MPHUPOAOINONB30BAHUS U AKOJOTHYECKON
0€30MacHOCTH.

Crep)KHEBBIMHU JJIEMEHTaMH Kypca (M3MKH Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHwMsl ABJSIFOTCS QU3HUYECKUE TEOpUH (POPMUPOBAHUE TIPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS PUZNIESCKON TEOPHUH, Poiu (DYHIaAMEHTATBHBIX 3aKOHOB
U TPUHIUAIOB B COBPEMEHHBIX TMPEJCTABICHUSX O TMPUPOJIE, TPaHUIAX
NPUMEHUMOCTH TEOPHM, [JIsi ONHCAHMUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIICCCOB).

CHUCTeMHO-JIESITEIPHOCTHBIN TMOAX0A B Kypce (U3UKH pean3yeTcs
NpeXJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTAIBHOU JEeSATEeIbHOCTH
oOyuaroruxcsi. st 6a30Boro ypoBHs Kypca (M3UKH — 3TO HCIOJIb30BaHUE
CUCTEMBI ()POHTAIILHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOpble B Mmporpamme 1o (u3uke OObEeIUHEHBI B OOIIMHA CIHCOK
YUYEHMUYECKHX TMpaKTUYeCKuX paboT. BeijeneHne B yKa3aHHOM IepeyHe
1a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJISL M OLEHKH, OCYIIECTBIISETCS
y4yacTHUKaMu  0Opa3oBaTeNbHOTO TIpollecca HUCXOJs U3  OCOOCHHOCTEH
TUTAaHUPOBAHUS W OCHalleHus kaOuHera ¢usuku. [Ipu sTom obecreunBaercs
OBJIAJICHUE OOYYAIOMIMMHUCS YMEHUSIMH IPOBOJUTHh KOCBEHHBIE HW3MEpPEHHSI,
UCCJIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIIMYUH U MOCTAHOBKY OIBITOB TIO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHUE yIEseTCs PEIICHUIO PACUETHBIX W KaueCTBEHHBIX
3anau. [Ipu sTOM Ju1st pacU€THBIX 337124 IPUOPUTETOM SIBIIIOTCS 3a/1a4U C SIBHO
3alaHHOM  (DM3UYECKOW MOJIENbIO, TO3BOJISIONINE TMPUMEHSTh W3yYCHHBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszferna Kypca, TaKk U UHTETpUpYs
3HAHUS W3 pa3HbBIX pasznenoB. [l KadecTBEHHBIX 3ajady MPUOPUTETOM
SABJISIFOTCS  3aJaHUsl Ha OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
IPOIICCCOB B OKPYXKAIOIIECH KWU3HHU, TpeOyrolrue BbIOOpa (GU3UISCKON MOJICITH
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusimu DPI'OC COO k wmarTepuanbHO-
TEXHUYECKOMY O0O€CTIeUeHHUI0 Y4eOHOro Tmporecca 0a3oBBI YpOBEHb Kypca
¢u3NKKM Ha YpPOBHE CpEIHEro OOIero oOpa30BaHUS JODKEH H3y4aThCs B
YCJIOBHSIX TIPEIMETHOTO KaOuHeTa (M3UKU WX B YCIOBHUSX WHTETPUPOBAHHOTO
KaOuMHeTa MPEJIMETOB €CTECTBEHHO-HAY4YHOro Iukia. B kaOunere Qusuku
JOJDKHO OBITh HEOOXOAMMOE JIa0OpaTopHOE OOOPYIOBAHUE ISl BBHIMOTHEHUS
YKa3aHHBIX B TporpamMme 10 (U3NKE YYCHHUYECKHUX MPAKTHYECKUX PAdOT U
JIEMOHCTPAIIMOHHOE 000PYI0BAHHE.

JlemoHCTpaninoHHoe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHMAJIBHOW JIOCTATOYHOCTH M 00OECIeUMBAECT TOCTAHOBKY
MEPEUYNCICHHBIX B TIPOrpaMMe MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCIICIOBAHMS HW3Y4YaeMbIX SIBJICHUH W TMPOIECCOB, OJMIUPHUUYECKUX U
(GbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHM.

JIaGopatopHoe 000pyAOBaHHME i YYEHHUYECKHMX MPAKTHUYECKUX padoT
dbopMupyeTCs B BUJIE TEMATUIECKUX KOMIUIEKTOB U 00€CIIEUNBAETCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydJaronmmxcs. TeMaTH4ecKhe KOMIUICKTHI
1a60paTOPHOTO O00OPYIOBAaHUS MOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM



UCIIOJIb30BAaHUU aHAJIOTOBBIX U U(POBBIX MPUOOPOB, a TAKXKE KOMITbIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JabOpaToOpuil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e hopMupOBaHHE HMHTEpECa W CTPEMIICHHUS OOYYaIOIIMXCS K HAy4YHOMY
U3YYEHUIO MPUPOJIbI, PA3BUTHE MX HMHTEIUICKTYyaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

e pa3BUTHE MPEJCTABICHUNH O HAYYHOM METOJIe [O3HAHWUS W
dbopMHpOBaHHE HCCIEAOBATEILCKOTO OTHOUIEHUSI K OKpPYXKalolUM
SBJICHUSIM;

e hopMUpPOBAHKE HAYYHOTO MHMPOBO33PECHHS KaK pe3ysbTaTa U3YYCHUS
OCHOB CTPOCHHS MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

e hopMupoBaHHEe YyMEHUW OOBSACHATH SBJIEHUA C HCIOJb30BAHHEM
(bu3HUecKUX 3HAaHUHM 1 HAYYHBIX JOKA3aTeIbCTB;

e (hopMuUpOBaHKE TPEJCTABICHUNA O POJM (DU3MKH I Pa3BUTHSL IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JlocTkeHre TUX 1eliel 00eCIeYMBaAETCsl PEIICHUEM CIICTYIONINX 3a1a4 B

mpoliecce u3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

e IPUOOPETEHUE  CHUCTEMBl  3HaHMKM 00  oOmUMX  (U3WYECKHUX
3aKOHOMEpPHOCTSIX,  3aKOHaX, TEOpHUsAX, BKIKOYasg  MEXAHUKY,
MOJICKYJISIPHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAaHTOBYIO (GU3HKY U
AJIIEMEHTHI aCTPOPU3UKH;

e hopMUpOBaHHE YMEHUW TPUMEHSATH TEOPETUUYECKUE 3HAHUS  JUIs
OOBsACHEHMS] (PU3NYECKUX SIBICHUW B TPUPOJAE W JUIA TPUHATHUS
IIPAKTUYECKUX PELICHUU B IOBCEIHEBHOM KU3HU,

e OCBOCHHE CIOCOOOB pEIICHUS] PA3TUYHBIX 3a7ad C SIBHO 3aJaHHOMU
¢u3nuecKoil MOJENbI0, 3a7a4, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3JlaHue (PU3MIECKON MOICITH, aICKBATHOM YCIOBUSM 3aJ1auu;

e TOHUMaHUE (U3UYECKUX OCHOB M TPUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB W TEXHOJIOTMYECKHX IPOLECCOB, HUX BIUSHHUS Ha
OKPYKaIOIIYIO CpEeNy;

e OBJIQJICHUE METOJAMH CAMOCTOSATEIIbHOTO IUIAHUPOBAHUS U MPOBEACHUS
(bu3HUEeCKUX SKCIEPUMEHTOB, aHAJIN3a U UHTEPIPETAUd UHPOPMAIIUH,
ONpEIEIICHHS] JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATA;

e CO3JAHHE YCIIOBUU I Pa3BUTHSI YMEHUH MTPOEKTHO-UCCIIEN0BATEIIbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha usydyenue ¢usuku (6a30BBI ypOBEHB) Ha YPOBHE CPEIHEr0 OOIIEro
obOpazoBanus orBoautcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEZIETIO),
B 11 xnmacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipenmaraemeiii B mporpamMme mo (usuke mepedeHb J1abOpaTOpHBIX U
MPAKTUYECKUX PalOT SBIACTCS PEKOMEHIOBAHHBIM, YUYUTEIh JEIacT BHIOOP
MPOBEICHHS JabOpPaTOPHBIX PadOT M OMBITOB C YUYETOM HWHIWBHIYATHHBIX
0COOEHHOCTEM oOy4aromuxcs.



COIEPXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. @®u3uka v MeTOAbl HAYYHOT'0 MO3HAHUS

®dusuka — Hayka o npupoje. HayuHnble METObI TO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa W TEOpUU B IIPOLIECCE IIO3HAHMS MPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopenupoBanue puU3NUECKUX SBJICHUHN U MpolieccoB. HayuHble TUITOTE3HI.
®dusznyeckue 3aKOHbI W TEOpUM. ['paHUIBI TPUMEHUMOCTH (PU3NUECKUX
3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponps u mecTo du3uku B popMHUPOBAaHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpa, B IPAKTUYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJloroBele UM HMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
aTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemernienune, ckopocTh (CpeHssI CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MaTepUaJbHOM TOUYKH, UX MPOCKIIMU HA OCH CHUCTEMBbl KOOpJWHAT.
CioxxeHue nepemMenieHnii u CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHe. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUsA, MyTH U TEpPEMEIICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobOosHOE TIazieHne. Y CKOpeHHE CBOOOIHOTO MaICHUS.

KpuBonunennoe nBuxeHue. JIBHXKEHHME MaT€pUaJIbHOM TOYKHA IO
OKPYKHOCTH C MOCTOSSHHOW II0 MOIYJII CKOPOCTBIO. YTJOBas CKOpPOCTbH,
JTuHEWHas ckopocTh. Ilepuon m yacrora oOpamieHus. LleHTpocTpemuTeabrHOE
YCKOpEHHE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JIBUKEHUE CHAPSJIOB, IICMTHbIC U PEMEHHBIC MIEPEIayu.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCUETa, WJLTIOCTpaIns KMHEMaTHYECKUX
XapaKTEPUCTHUK JIBUKEHHUS.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmwkeHusi Tena, OpOIICHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TafeHUSI.

Hanpasnenue cKOpocTu mpu ABUAKEHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3yyeHne HEPaBHOMEPHOIO  JIBUKEHHS C  LEIbK0  ONPEACIICHHUS
MTHOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXIY MyTSMH, MPONUIAECHHBIMU TEIOM 3a
MOCJEAOBATEIbHBIE pPABHbIE IPOMEXKYTKH BPEMEHU NPU PaBHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenue nBMKEHUs MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBuKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIHHO.



Tema 2. /lunamuka

[Ipunuun otHOcutenbHOCTH ['anmuies.  IlepBbid  3akoH  HeroToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca Ttenma. Cwuna. llpuHuun cynepno3unuu cuil. Bropoil 3akoH
HproToHa s wmarepuanibHOM TOYKM. Tperud 3akoH Hprotona s
MaTepUAIIbHBIX TOYEK.

3akoH BcemHpHOro TaAroreHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenne. Bunpl TpeHus (mMokosi, CKojibkeHus, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cumna TpeHHs CKOJIBKEHHS U cuiia TpeHus nokos. Kosdduiment
TpeHus. Cuia CONpOTUBIICHUS MTPU ABUKEHHUU TEJIA B )KUIKOCTHU UM Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIIBHO OCH BpalleHus. Ilmedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TEJIA.

TexHuuecKkne yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHUE: IMONIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUU.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3axkoH HerotoHa.

N3mepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBECUS TBEPAOro Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
pPE3MHOBOM 00pa3siie, oT ux aedopManuu.

HccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJa, MUMEIOLIETO OCh
BpAILLICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

NmMnynbc MarepuanbHOW TOUYKHM (T€a), CUCTEMbl MaT€pUANIbHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA Tela. 3aKOH COXPAHEHUs UMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunerndeckass Heprusi MaTepualbHONH TOukd. TeopemMa 00 M3MEHEHHH
KWHETUYECKON SHEPTHH.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
neopMUpPOBaHHON TpYXUHBL. [loTeHIManbHAs dSHEpPrust Tena BOJIU3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbL.  CBsi3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHU CUCTEMBI TEIN.
3aKOH COXpaHEHUS MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckue yCTpoucCTBa U MIPAKTUYECKOE IPUMEHEHNE: BOJOMET, KOIED,
MPYXKWHHBIN UCTOJIET, IBUKECHHUE PAKET.

Jemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.



PeaktuBHOE nBUXEHUE.

[lepexoa NOTEHIIMATLHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomuol

N3yuyenue abCOMOTHO HEYNPYToro yjaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBs3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTAKEHUS PE3UHOBOIO KIyTa.

Paznen 3. Modsiekyisipaasi pu3nka u TEpMOJAMHAMUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIC TOJIO)KEHUSI MOJIEKYJISIPHO-KMHETHYECKON TEOpUH M HUX
onbITHOE oOOocHOBaHWe. bpoyHoBckoe nBwkeHue. Hubdysus. Xapaxrep
JOBIKCHUST M B3aMMOJICHCTBUSL YACTHI[ BellecTBa. Moneln CTpPOEHHS ra3os,
KUJAKOCTEH M TBEPIBIX TN U OOBSICHEHUE CBOWMCTB BEIIECTBA Ha OCHOBE 3THUX
mozeneil. Macca u pa3mepsl Mojekyd. KonumyecTtBo BemiectBa. IlocTosiHHas
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. Illkana
temmneparyp Llenbcus.

Mogens wuzaeanbHoro ra3za. (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETHUYECKOU TEOPHH UCaIbHOro rasa. AOCONIOTHAs TeMIeparypa Kak Mepa
CpedHEN KMHETHUYECKON SHEPruy TEIJIOBOTO IBMXKEHHUs dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHzaeneeBa—
Knaneiipona. 3akon [anerona. M3ompoiiecchl B UAEaTbHOM T'a3e C MOCTOSHHBIM
KOJMYECTBOM  BelecTBa. [paduyeckoe TMpeACTaBICHUE H30IMPOIECCOB:
U30TepMa, U30X0pa, u3o0apa.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 10 U PY3UN )KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYyIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICCTBUS.

Mogens, WUTIOCTpUpYIOIIas IpUpoay AaBICHUS Ia3a HA CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSHHS HJICAIbHOIO Tasa,
M30MPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomol

Ornpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPECHUI
00BbEMa KOMHATBHI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXJIy  MHapamMeTpaMd  COCTOSIHUS
pPa3peKEHHOr0 Tasa.

Tema 2. OcHoebl mepmoOuHaAMUKU

TepMoanHaMHUueCcKas CHUCTEMA. Buyrpennss DHEPIus
TEPMOJIMHAMHYECKOW CHUCTEMBI M CmocoObl e€ wu3MeHeHus. KoimuecTBo
TEMJIOTHl U pabota. BHyTpeHHssT SHEpTrus OJHOATOMHOTO HICATBHOTO Ta3a.
Buael Temonepenayu: TemIONPOBOAHOCTh, KOHBEKIIUS, U3JIyYeHUE. Y IeJIbHAas
TEIIOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI MPHU TEIIONEpeaaye.



[Tonsatue o0 ammabatHoMm mporecce. IlepBbIii 3aKOH TEPMOIMHAMMKHU.
[IpumeHeHne mepBOTro 3aKOHA TEPMOJIUHAMUKH K H3ompolieccaM. ['paduueckas
UHTEpIIpeTalys padboThl rasa.

BTtopoii 3akon TepmoauHaMuku. Heo6paTUMOCTh MPOIECCOB B MPUPO/IE.

TersioBble  MamuHbl.  [IpuHUMOBI  ACHCTBUA  TEIJIOBBIX — MAIIIMH.
[IpeoOpazoBanus 3HEPTUM B TEIUIOBBIX MamiuHax. Koad@uiMeHT Mmojae3Horo
nericTBusl TeruioBod MamuHbl. [ukin KapHo u ero ko3pUIHMEHT MOJE3HOTOo
JNEeNUCTBUS. DKOJIOTHYECKHUE TPOOIEMBI TEIII0IHEPTeTUKH.

TexHudeckre yCTPONCTBA U MPAKTUYECKOE TMPUMEHEHHWE: JBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHJAUITUOHED.

Jlemoncmpayuu

N3meHenne BHYTpEeHHEH SHEPTUM Tella MPU COBEPIICHUU PaOOTHI: BBIJIET
npoOku U3 OYyTBUIKM TOJ| ICHCTBHEM CXKATOrO BO3/yXa, HarpeBaHue sdupa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3menenne  BHyTpeHHEW  SHepruu  (TeMmrmeparypbl) Tela  MpHU
TeIIonepeaaye.

OnpiT 1o aanabaTHOMYy pACIIMPEHUI0 BO3[yXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOTO JIBUTATENS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3Mmepenne yaenpbHON TEMIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Dazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCOTOTHAS
Y OTHOCHUTEJbHAs BJIAXKHOCTH BO3/1yXa. HackleHHbIN T1ap. Y aejbHas TEmjaoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe temo. Kpucrammueckne u amopdHbie Tena. AHU30TPOINUS
cBOMCTB KpucTamuioB. JKugkue kpuctamibl. COBpEMEHHBIE MaTEpUAIbL.
[InaBneHue u KpucTayu3anus. Y nefapHas Tersiora miasienus. Cyonumarus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpoWcTBA U NMPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TOJIyYEHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHCJIE HAHOMAaTEpPUaIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBA HACBHIILIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl U3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanus 1 IJIaBJIEHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mMepenre OTHOCUTENBHON BIaKHOCTH BO31yXa.

Pa3zneua 4. DiaekTpoanHamMuka

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Tela. DJeKTpUuueckuid 3apsa. JBa BHAA 3JIEKTPUYECKHUX
3apsiioB. [IpOBOHUKYU, NUAJIEKTPUKU U MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
ANEKTPUYECKOr0 3apsijaa.

B3aunmopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHIA
3apsi. Daekrpuueckoe nosie. Hanpsok€HHOCTE 3iekTpudeckoro mnosis. [punnun
CyHepHO3ULIUU ANEKTPUUYECKUX TIOJICH. Jlnaum HaANPSHKEHHOCTH
AIEKTPUYECKOTrO MOJIS.



PaGora cun anekrpocraruueckoro mossa. [lorenuman. PasHocTh
NOTEHUUANIOB. [IpOBONHMKM W OUANEKTPUKU B DIIEKTPOCTATHYECKOM IIOJIE.
Jlusnextpruyeckasi MPOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPTUs 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckre ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN allapar, CTPYHUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MMPUHLMII IEUCTBUSA AIEKTPOMETPA.

B3anmoneiicTBrE Ha3IEKTPU30BAHHBIX TE.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTpOCTaTUYECKAs! 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIU
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUAJICKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoaunstii 31ekmpuueckuii mox. Toxu 6 pazniuunvix cpedax

DJIEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. YJIETbHOE CONMPOTHBJIEHUE BEIECTBA.
[TocnenoBarenbHOE, MapauIeNbHOE, CMEIIAHHOE COEIMHEHNUE IPOBOJHUKOB.

PaGota onexktpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOYHHUKA TOKA.
3akoH Oma 1 TOJIHOM (3aMKHYTOW) 3iekTpudeckoi 1enu. Kopotkoe
3aMbIKaHHE.

DJIEKTpOHHAs  MPOBOJUMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DNEeKTpUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBonuuku.  CoOcTBeHHass W TNPUMECHas  MPOBOAUMOCTD
MoJTynipoBoIHUKOB. CBoiCcTBa p—n-niepexoaa. [lomympoBoIHUKOBBIEC TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBax dSJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJIeKTpUUECKU TOK B razax. CaMOCTOATENIbHBIN M HECAMOCTOSTEIIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, WCTOYHWKH TOKA, DJIEKTPOHArpeBaTelbHbIE MPHUOOPHI,
ANIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP COINPOTHBIICHHS, BAaKyyMHBIN
UON, TEPMUCTOPHI HW  (POTOPE3UCTOPHI,  IMOJTYIPOBOJHUKOBBIA  JHO/,
rajbBaHHKaA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
ILTIOLIA/IY MTOTIEPEYHOTO CEUCHUS U MaTEepUaIa.

CwmenianHoe COeIMHEHUE MTPOBOAHUKOB.



[Ipsmoe wu3MepeHue HIEKTpOABWKYLIEH cuibl. KopoTkoe 3aMblKaHuE
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCThH COPOTUBIICHUSI METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUST PESUCTOPOB.

N3Mepenne neKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUSI.

Hab6nronenue snektposnusa.

MeknpeaMeTHbIE CBSA3H

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce oCyIiecTBISETCS €
YYETOM COJIEPKATENBHBIX MEXIPEAMETHBIX CBA3€U C Kypcamy MaTE€MaTUKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemuvie noHsimusi, CBSI3aHHBIE C U3YYEHHEM METOI0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHBIA (paKT, TUIOTE3a, PU3NUECKass BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIE]Ib, U3MEPEHUE.

Mamemamuxa: penieHHEe CHUCTEMbl YpaBHEHUM, JHMHEWHas QyHKIUA,
napabona, runepbosia, ux rpaduKd U CBOWMCTBA, TPUTOHOMETPUUYECKHE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M UX IPOEKIUU HA OCU KOOPJAMHAT,
CJI0KEHHUE BEKTOPOB.

buonoecua: wmexanuyeckoe IBWKEHHWE B JKHBOM mipupoxae, muddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUIBI TEILIONEpPEIadyH, TEIIOBOE
paBHOBECHUE), DIIEKTPUUECKHE SBICHHS B )KHBOU MPUPO/IE.

Xumus: NTUCKPETHOE CTPOCHME BEIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEI,
KUAJIKOCTEW U Ta3oB, DJIEKTPUYECKUE CBOWCTBA METAJUIOB, JJIEKTPOJIUTHUYECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

l'eocpagus: BnaxxHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHS B TEXHUKE, NMOAIIMIIHUKH, MCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMIyJIbCa B TEXHUKE (pakeTa, BOAOMET W JIPyrue), ABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHa, OBITOBOM XOJOJAWIBHUK, KOHIHUIIMOHED,
TEXHOJIOTUM  TIOJyYEHUS COBPEMEHHBIX MATEpPUAJIOB, B TOM  YHUCJIE
HAHOMATepUAIIOB, W  HAHOTEXHOJOTHM,  DJIEKTPOCTATHYECKAS  3allMTAa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
ANIEKTPOHATPEBATEIbHBIC  MPUOOPBI,  JIEKTPOOCBETUTEIBHBIE  TPUOOPHI,
rajbBaHUKA.

11 KITACC

Paznen 4. DiaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKYUS

Iloctossauble MaruuThl. B3amMmopaeilcTBHE IIOCTOSIHHBIX  MAarHuTOB.
MaruutHoe nosie. BexkTop MarHWTHOM WHAYKUMH. [IpuHnmn cynepnosunnu
MArHUTHBIX NOJIEN. JINHUKM MarHUTHOM MHAYKUMHU. KapTrHa JIMHUNA MarHUTHOM
WHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOe MOJi€ MPOBOJHHMKA C TOKOM. KapThHa NWHWUNA HHAYKIHHU
MAarHUTHOTO TOJS NIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO



NPOBOJHUKA, KaTymku ¢ TokoM. OmnbeiT Opcrena. BzaumoneilicTBue
MIPOBOJTHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiab M HampaBlieHUE. JIBU)KEHUE 3apsiKEHHOU
YacCTHUIIBI B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuisl Jlopenra.

SIBneHune »IEeKTpOMAarHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIAHA. OJIEKTPOJABWKYIIAs CUJIa WHIYKIMHU. 3aKOH SJICKTPOMArHUTHOMN
unaykuu dapanest.

BuxpeBoe asiexkTpuueckoe moJie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
MPOBOJIHUKE, IBHKYIIIEMCS TTOCTYNATEIbHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTh. SIBJ€HHME CaMOWHAYKIMHU. OJEKTPOJABIKYIIAs CHUJa
CaMOUHAYKIIUU.

DHEprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckrue yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MAarHMuThl, 3JIEKTPOMATHUTHI, JIEKTPOABUIATENb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YaCTUL, UHIYKI[MOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumogernicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON HHAYKIIUH.

[Ipasuo Jlenua.

3aBUCHUMOCTh  DJEKTPOABIKYLIEH CWJIblI HMHAYKIUH OT CKOpPOCTHU
VU3MEHEHUs MarHUTHOTO TTIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue nericTBrs MOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHONM UHAYKIIHH.

Pa3znes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHble KOAEOAHUA

Konebarenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KOJeOaHUSI.
[Mapmonunyeckue konebanus. [lepuon, yactora, aMrmnTyaa u ¢asza KojaeOaHUi.
[IpyxuHHBIN MasiTHUK. Marematnueckui MAasiTHUK. YpaBHeHUE
rapMoHUYeckux KosieOanuid. [IpeBpaiieHve >HEPruM MpPU TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJICOATeIbHOM KOHType. AHAJIOTHUS MEXAY MEXaHUYECKUMU U
ANEKTPOMAarHUTHEIMU KosieOanusmu. dopmyna Tomcona. 3akoH coxpaHEHHS
SHEPTUU B UJICATHHOM KOJIEOATEThHOM KOHTYDE.

[IpeacraBnenre 0  3aryxalommx  KojeOaHuWsaX.  BBIHYXIeHHBIC
MexaHudyeckue KosneOanus. Pe3onanc. BEIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KoJIeOaHus.



Ilepemennpiii Tok. CHHYCOMIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYCHHE CHJIbI TOKA W
HaIpPSKECHHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpebieHue
ANEKTPUYECKON  DHEPrUM. OKOJOTHMYECKME PUCKU TPU  IPOU3BOJICTBE
anekTposHepru. KynbTypa HCHOMBb30BaHUS 3JIEKTPOIHEPTUHU B MTOBCEIHEBHOM
KU3HU.

TexHuyeckre ycTpouCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanue mapameTpoB KosieOaTeabHON CUCTEMBbI (TMPYKUHHBIN WM
MaTEMaTUYECKUNA MASTHUK).

Habmronenue 3aryxaromux KoJieOaHHi.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIM.

Habmronenue pezonanca.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHH)
JUTSI JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3oHanc npu mnocnegoBaTelbHOM COEAWHEHUM PE3UCTOPa, KATYILIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojesnb JIMHUY 3JIEKTPONepEaayn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCUMOCTH TEPUOJIa MAIBIX KOJIeOaHUH rpy3a HA HUTH
OT JJIMHBI HUTU U MACChI Tpy3a.

HccnenoBanue mEepeMEHHOrO TOKa B LENA U3  IOCJIEI0BATEIBHO
COCIMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 6OJIHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpanenus. [lepuon. CkopocTb
pacrpocTpaHeHus W JJuHa BOJIHBL. llomepeuHble W TPOJOIBHBIE BOJIHBI.
WNurtepdepentus u qudpaxiums MEeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3anmHas opuentauus BektopoB E, B, V B aimekTpoMarHuTHON BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpa)kK€HUE, MPeOMIIEHUE, MOISpU3alus,
mudpakuus, uarepdeperiusa. CKoOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHIMIBI pauOCBsI3U U TeNeBUACHUs. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA U IPAKTUYECKOE INMPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIUIIUHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO6pazoBaHue M pacPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmronieecst Te10 Kak UCTOYHHK 3BYKA.

HaGnronenue orpakeHus: 1 MPeTOMIICHAS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepenmm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOI pE30HaHC.

HaGnronenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOU H
9aCTOTOM KOJIeOaHMUIA.



HccnegoBanne  CBOWCTB  AJIEKTPOMAarHUTHBIX ~ BOJH:  OTPa)KCHHUE,
peIoMIICHHE, MOJIApr3aIus, Tudpakius, HHTeppepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpoOCTpaHEHUE CBETa B
OIHOpOAHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHu
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI TMpeIOMJICHUS CBeTa. AOCONIOTHBIN
nokasatenb npeynomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbiil yrom
MIOJTHOTO BHYTPEHHETO OTPAKCHHUS.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6eoro ceeta. LIBer.

CobOuparorniie ¥ pacceuBaroIue JWH3bL. ToHKass suH3a. DOKyCHOE
pacCTOsSIHME U ONTHYECKas CHJIa TOHKOW JUH3BL. IlocTpoeHne n3o0pakeHHi B
coOMparoIUX W pacceuBarOmMX JuH3aX. @Oopmyla TOHKOH JIMH3HIL.
YBennueHue, 1aBacMoe JTMH30M.

[Ipenenbl NPpUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas onrtuka. MaTepdepenuns cera. KorepeHTHbIE HCTOYHHKH.
YcnoBus HaOMOICHUS MaKCUMyMOB M MHHHUMYMOB B HHTEp(}EpECHIIMOHHOM
KapTUHE OT JBYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius ceera. JudpakuuoHHas pemérka. YcCIoBUE HAOIIOACHUS
IJIaBHBIX MAaKCMMyMOB MpM TaJCHHMM MOHOXPOMAaTUYECKOrO CBE€Ta Ha
TU(PAKIIMOHHYIO PEHIETKY.

[Tonapu3zanus ceera.

TexHUYEeCKHEe YCTPOMCTBA M IPAKTUYECKOEC NPHUMEHECHHUE: OYKH, JIyIia,
dboToanmapaT, MPOCKIIMOHHBIM arapar, MHUKPOCKOII, TEJICCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pemIéTKa, TOJISPOU/I.

Jlemoncmpayuu

[IpssMoJIMHEWHOE PACIIPOCTPAHEHUE, OTPAKECHUE WU TPEIIOMIICHUE CBETA.
OnTtuyeckue MpuOOPHI.

[TomHOE BHyTpEeHHEE OTpakeHue. Monenb CBETOBOAA.

UccnenoBanue cBOMCTB N300pa)kKeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdhepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHnue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cnekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.

HaGnronenue nonsipuzanuu cBeTa.

Vyenuueckuii axcnepumenm, 1abopamopusie pabonol

HN3mepenune nmokazarenst NpeaoMIICHUS CTEKIIA.

HccnenoBanme CBOMCTB N300payKeHU B TMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH
'paHnnbl  OPUMEHMMOCTH  KJIAaCCHUYECKOM  MexaHuku. [loctynarsl
CIEHHAIBHOM TEOPUU OTHOCUTEIHLHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIBHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpEMEHU U
COKpAILICHUE JIJINHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsi3b Macchl C DHEPrUed U HUMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus MoKosl.

Paznen 7. KBanTtoBas pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®dotonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u ucciaenoanue (oroaddekra. Onbitel A. I'. Cronerosa.
3akonbl GoTodrpdekra. YpapHenue DitHmrerina ais dporodddexra. «KpacHas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE ICUCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, CoTHEYHAs 6aTapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

WccnenoBanue 3akoHOB BHeMIHEro GpoTodddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIo o -4acTHIl.
[Inanerapuas mogmens aroma. Iloctynatel bopa. M3nydeHue u moriomieHue
(GOTOHOB TpU TIEpexoje aToMa C OAHOTO YPOBHSI SHEPTUU Ha Jpyroul. Bujwi
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonHoBeie cBoiicTBa 4actuil. Bomusl ge bpoins.  KopnyckyssipHo-
BOJIHOBOM AyaJIU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: CIIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopnsie pabomol

Hab6nronenue muHeituaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIUE CIOXKHOCTh CTpPOCHHS spa. OTKpbITHE
paguoaktuBHOCTH. OmnbiTel  Pesepdopma mo  ompemeneHuro  cocTaBa
paanoakTuBHOTO w3MydeHus. CBoicTBa anbda-, Oera-, ramMmma-u3ITydeHHUS.
Binsinue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinonHast moaens sinpa [ elizenoepra—
NBanenko. 3apsa sapa. MaccoBoe umncio sjapa. M30Torsbl.

Anbba-pacnaa. DIEKTpPOHHBIM W TMO3UTPOHHBIM Oera-pacnaa. ['amma-
M3JIy4YeHue. 3aKOH paJuOaKTUBHOIO paciaja.

DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. Jlepext maccer sapa.

SAnepusle peakuuu. [lenenue u cuHTe3 A1€p.

SAnepubrit peakrop. Tepmosinepusiii cunTe3. [IpoOiaemMbl U EPCIEKTUBBI
SICPHON SHEPIeTUKU. DKOJOTUUYECKUE ACTIEKTHI SIEPHON SHEPTETUKHU.

OneMeHTapHble YaCcTULbL. OTKPBITHE O3UTPOHA.

MeTtopl HAOIIONCHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTalbHbIC B3aUMOJICUCTBUA. EIMHCTBO (hU3WUYECKOW KapTHUHBI
MHpA.

TexHudeckre yCTPOHCTBA M IPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BunbcoHa, syiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUY€TYMK MOHUBUPYIOLIUX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbl pa3BUTHS acTpOHOMHH. [IpHKIagHOE W  MUPOBO33PEHUECKOE
3HAYECHUE aCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3MbI, MIIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cuctema.

Connue. ConneyHass akTUBHOCTbh. McTtounuk sHeprun CoJsiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpaldbHBINA Kacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATEIBbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW IMOCJIEAOBATEIBHOCTU. BHyTpeHHEE cTpoeHue
3BE31. COBpEMEHHBIE MPEJICTABICHUS O MIPOUCXOXKIAECHUH U 3BoJironuMu ColHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Muieunsiii [Iyte — Hama I'amaktuka. Ilonoxkenue u auxenue CosHIA B
lNanaktuke. Tumnbl ramaktuk. Pagmoranaktuku u kBazapbel. UEpHBIE ABIPHI B
SA/Ipax TaIaKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66ma. PazGeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMHUH.

Vyenuueckue nabarooenus

Hab6nronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUM JIJIST  OMPEICICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIpPKUE 3BE3/IBL.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm u acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW W JTHYECKOW cdepax IesATEeIbHOCTH YEIOBEKa, POJIb U MECTO
GU3NKK W acCTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTUHE MUpPa, POJib
¢dusndeckoii Teopun B GOPMHUPOBAHUHN TIPEJICTABICHUN O (DU3UUECKON KapTHUHE
MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Ki1acce oCymecTBIsSIeTCs C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHKH,
OMONIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAy4YHOIO
MMO3HAHUS: SBJICHWE, HAYYHBIA (aKT, TUIOTE3a, (PU3NUecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJISTHPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIINN: CUHYC, KOCUHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIHUHU HA OCH KOOPJHUHAT,



CJIO)KEHUE BEKTOPOB, IPOU3BOJAHBIC JJIEMEHTApHbIX (GYHKUHUNA, MPU3HAKU
noI00Msl TPEYTOJILHUKOB, ONpeNeNieHUue IUIOMIAId MIOCKUX (Quryp m oobéma
TeN.

buonocus: »nekTpuyeckue SBICHUS B KMBOW MpUpPOJE, KojieOaTelbHbIE
JIBYKEHUST B KUBOM MPHUPOJE, ONTHUYECKHE SBICHUS B KUBOU MPUPOJE,
JIENUCTBUE paJiMalliK HA )KUBbIE OPraHU3MBI.

Xumus: CTpOE€HHUE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsSI KPUCTANIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIA aHAHU3.

l'eoepagua: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doToChEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHUH.

Texnonoeus: AVUHUW DIIEKTPOIEpEad, TE€HEPATOp IEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS TI€Yb, pafap, PaaAuONpUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpOEKIMOHHBIN anmapar, BOJIOKOHHAsI OITHKA,
COJIHEYHAs Oarapes.



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHErO OOIIEro
obpazoBaHust (0a30BBIH  YpPOBEHb) JIODKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICTYIOIIUX JTNIYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YueOHOro mnpeamera «Dusnukay
JNOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOyYaroluxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIMEH JTUYHOCTH,
CUCTEMOI LEHHOCTHBIX OpHUEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEKIEHUH,
COOTBETCTBYIOIIMX TPAJULUMOHHBIM LIEHHOCTSM pPOCCHUKCKOrO OOIIecTBa,
pacllMpeHre >KU3HEHHOIO OIbITa W OIbITa JEITENBbHOCTH B IIPOILECCE
peanu3alyyd OCHOBHBIX HAIPaBIECHUN BOCHUTATENIBHOM NEATEIbHOCTH, B TOM
YHUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh ~ TPAXKIAHCKOW  MO3ULIMHM  OOYYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

MPUHATHE TPATUIMOHHBIX OOINEUEIOBEUECKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX LICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
oO1ecTBa, yuacTBOBAaTh B CAMOYIIPaBJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aMMOJCICTBOBAaTh C  COLUMAJIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUM C UX PYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) NIaTPHOTUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTHU3MA;

LIEHHOCTHOE OTHOUIEHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YKCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs JCTETHKY HAyYHOTrO
TBOPUYECTBA, MPUCYILIETO PUINYECKON HAYKE;

5) Tpy10BOIr0 BOCIIMTAHMS:

MHTEPEC K Pa3IMuHbIM cdepam npodhecCuOHATBHON NeATeTbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyaymie mnpodeccuu M peanr30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
IJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
o0nacTu GU3UKU HA TPOTSKEHUU BCEU KU3HH,

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:



c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX TIPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBIICHHE JCUCTBUI B OKpYXKarollell cpene Ha
OCHOBE 3HaHUS 1IeJIel yCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacUIMpEeHUE ONbITa JCATEIBHOCTH SKOJOTMYECKON HAmpaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7) IEHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAy4yHOH JIesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHUs: (U3UKU OCYIIECTBISITH IPOCKTHYIO UM HCCIEI0BATENbCKYIO
NEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS
Bba3oBble Jiornyeckue 1eiicTBUA:

CaMOCTOSATENIbHO  (POpMyJIMpOBaTh M aKTyalIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNnsaTh LENH IEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHUS,

BBUSIBJIATh 3aKOHOMEPHOCTM U TPOTUBOPEUHS B PacCMATPUBAEMBIX
(U3HYECKUX SABJICHUSX;

pa3pabaThiBaTh IJIaH PELICHUS MPOOJIEMbI ¢ YUYETOM aHaIN3a UMEIOLIUXCS
MaTepualbHbIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATENBHOCTb, OLEHUBATh COOTBETCTBUE
pe3yNbTAaTOB LIEJSAM, OLIEHUBATh PUCKHU MOCIEICTBUMA N€ATETbHOCTH;

KOOPJIMHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX peEajbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIILJIEHUE TP PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebckue 1eiiCTBUA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEN, KIIOUYEBBIMU MOHATUAMH U METOJAMHU
(u3nUecKoi HayKH;

BJaJeTh ~ HaBbIKAMM  y4€OHO-UCCJIENOBATEIbLCKOW M MPOEKTHOM
NEATeIbHOCTH B 00JIacTH  (DU3UKH, CIHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY  TOMCKY  METOJOB  pElIeHHs 337a4  (PU3NYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3JIMYHbIX METOJI0B O3HAHUS;

BJQJ€Th BHUJAMM JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalry, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX Y4E€OHBIX
CUTYalIMsIX, B TOM YHCIIE TPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh MPUYUHHO-CIICJICTBEHHbBIE CBSI3W M aKTyaJlU3WpOBaTh 3ajaavy,
BBIIBUTATh TUINIOTE3y €€ PEeIleHUs, HAXOJUTh apryMEHThI ISl JJOKa3aTellbCTBa
CBOUX YTBEPKICHHMI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh TIOJYYEHHbIE B XOJI€ PEIICHHs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OLEHUBATh MX JIOCTOBEPHOCTh, IPOTHO3UPOBATH WU3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTb M (OPMYJIMPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHON
JESTEIbBHOCTH, B TOM YHMCJIE€ IPU U3YYEHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NIPUOOPETEHHBIH OIIBIT;



yMETh TIEPEHOCUTHh 3HaHMUS MO (Qu3NKe B TMPAKTHYECKYIO 00JacTh
KU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NTpeJjIaraTh OpUTHHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IIPOOJIEMBI U 33J1a4, JOMYCKAIOIINE albTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaumeii:

BJIaJIETh HABBIKAMH TOJy4YeHUs MHOOpManuu (U3MYECKOr0 COJACpIKaHMS
U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIFHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3aIMI0 U MHTEPHpETAIui0o HHPOPMAITUU Pa3IMYHBIX BUIO0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMALINH;

UCIIOJIb30BaTh CpelicTBa HMHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PCIICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHU3alMOHHBIX 33Jla4 ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUsI, TTPABOBLIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

co3/1aBaTh TEKCThl (PM3MUECKOTO COJEPKaHMS B PAa3IMUHBIX (PopmMaTax ¢
yqéTOM Ha3HaueHHWs WHOOpPMAllMM U 1EJIeBOM  ayJuTOPHH, BBIOMpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3alliH.

KoMMyHUKAaTHBHBIE YHHBEPCAJIbHBIE yUeOHbIe 1eCTBUS:

OCYIIECTBJISATh OOIeHHEe Ha Ypokax GU3MKA U BO BHEYPOYHOU
NEATEIBbHOCTH,

pacrio3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyalluidi W CMAT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIAaraTh CBOXO TOUKY 3PEHHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

MOHUMaThb W  HCHOJIb30BaTh  IPEUMYyIIECTBA  KOMAaHAHOW |
WHIMBHUIYaJIbHON PaOOTHI;

BBIOMpATh TEMATUKYy U METOJbI COBMECTHBIX JEHCTBUN C Y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOTO YJI€HA KOJUIEKTUBA;

NpUHUMATh 1IeJIM COBMECTHOW JICSTEIbHOCTH, OpPraHW30BbIBaTh W
KOOPJIMHUPOBATH JICUCTBHUS 10 €€ JNOCTHKEHHUIO: COCTABJIATH IUIAH JICMCTBU,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYKIAaTh PE3yJIbTaThl
COBMECTHOU padoTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXKJOr0 y4YacTHUKA KOMAaHIbl B
oO1uii pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTh HOBBIE IPOCKTHI, OIICHWUBATh HJEHW C TIO3WIMU HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO  OCYILECTBJISITh  MTO3HABATEIBHYIO  JI€ATEIIBHOCTh B
obmact (PU3MKKM W ACTPOHOMHHM, BBISIBIATH MPOOJEMBbI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIC 3/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IIJIAaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/ay, TUIaH BBHITIOJHEHUS MPAKTHYECKOW padOThl ¢ Y4ETOM HWMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacmupsATb paMKh y4eOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTthb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO JIPYIUIIUA B 00JaCTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTebHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ICSATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIAJETh HaBBIKAMHU I[I03HABAaTEJIbHOM pediiekcud Kak OCO3HAHMS
COBEpIIIaeMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh TPUEMBI pedIeKCHUU I OIEHKH CHUTyallud, BBIOOpa
BEPHOT'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS IO HX
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3€ PEe3yJIbTaTOB
NEeATEIIbHOCTH;

PUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTrUX IIPH aHaJM3€ PEe3yJIbTaTOB
NeATEeIIbHOCTH,

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporiecce 1ocTrKeHUS TMYHOCTHBIX PE3YILTaTOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uke I8 YpPOBHS CpeaHero oOmiero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS OMOIIMOHATBHBIN WHTEIIJICKT, MPEITOJIAr AFOITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUs,  BKJIIOYAIOIIET0  CIHOCOOHOCTh  TOHUMAaTh  CBOE

AMOITMOHAILHOE COCTOSTHUE, BHJETh HAINpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMECHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJIEHHE, CIIOCOOHOCTh aNanTUPOBAThCS K
OMOITMOHAJIBHBIM W3MEHEHUSIM H TPOSBIATh THUOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOYAIONICH CTPEMIICHUE K JTOCTHKEHUIO TEITH
U yCrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh UCXOJIS U3 CBOUX
BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHUMATh  AMOIIMOHAIBLHOE
COCTOSIHME JPYTMX, YyUYWUTHIBaTh €ro TIPH OCYIICCTBICHUH  OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIIEHUS C APYTUMH JIIOJIbMU, 3a00TUTHCS, TPOSBIISITH MHTEPEC U pa3peiiaTh
KOH(JIUKTHI.

HHPEAMETHBIE PE3YJIbTATDBI

K xoniy oGyuenus B 10 kjacce mpeaMeTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:



JIEMOHCTPUPOBATh HA PUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B IPAKTUYECKOM JACSATEIBHOCTH JIOCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHMS] H3YUYEHHBIX (U3UUYECKUX MOJICIICH:
MaTepualibHasi TOYKa, WHEpIHabHAs cHCTeMa OTCYEéTa, adCONIOTHO TBEPIOE
TE€J0, WJICaJbHBIN a3, MOJEIM CTPOEHHUS Ta3oB, KUAKOCTEH M TBEPIBIX Tel,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHur HU3NUEeCKUX 3a/1a4;

pacrio3HaBath (U3WUYeCKue SBICHUSA (TPOLIECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BELIECTBA W  JJICKTPOJMHAMHUKHU: PABHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JIBUXKEHUE, CBOOOJHOE TAJeHUE TeJ, JBWXXKEHHE TIO0
OKPY>KHOCTH, HWHEpLMs, B3auMojeiictBue Tein, audPysus, OpoyHOBCKOE
JIBWKEHUE, CTPOCHUE KUJKOCTEH M TBEPIBIX TEJ, U3MEHEHHUE 00bEMaA Tell MPHU
HarpeBaHuM (OXJIAXKJICHHUH), TEIUIOBOE PABHOBECHUE, UCIIAPEHUE, KOHICHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3allMs, KWUIIEHHE, BIAXHOCTh BO3/yXa, IIOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHHSI Ta3a B HM3OIpolleccax, dJIEKTpHU3alus Ted,
B3aUMOJEICTBHE 3aps/IOB;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3MUECKUE BETUYNHBI:
KOOpAWHATA, MYTh, NEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
UMITyJIbC ~ Tela, KUHETHYeCKash  dSHEprusi, MOTCHIMAJIbHAs  DHEPTHs,
MeXaHu4ecKkass pabdoTa, MEXaHWYECKass MOIIHOCTh; MPU OMUCAHUU IMPABUIBHO
TPaKTOBaTh (PU3UYECKUN CMBICT HMCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUCHUS U
€IMHUIIBI, HAXOAUTH (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUUYUHY
C IpYTrdMHU BEJIMYWMHAMU,

OMKCHIBATh M3YYCHHBIC TEIJIOBHIC CBOWCTBA TEN W TEIJIOBBIC SBJICHMUS,
UCTIOJIb3YsST (PU3MUECKUE BETWYHMHBI JAaBJIEHUE Tasza, TeMIlepaTypa, CpEeaHss
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO JIBUYKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHUHass CKOPOCTh MOJEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENs; TPU ONMUCAHWUW TPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYUH, WX O00O03HAUCHUS U EIUHUIIbI, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOIME TAHHYIO (PU3UUYECKYIO BEJIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YYCHHBIC  JJICKTPUYECKHE CBOMCTBAa  BEIIECTBA W
ANEKTPUYECKUE SBICHUS (TMPOIECCHI), HUCIOJBb3YS (PU3NUYECKUE BEITMYMHBI:
ANEKTPUUECKUN 3apsif], DIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIs, TOTEHIINAT,
Pa3HOCTh TOTCHIIMAJIOB; MPH OMUCAHWW TPABUIHHO TPAKTOBATh (hHU3UUECKUIT
CMBICJT HCIIOJB3YEMBIX BEJIMYWH, WX OOO3HAYCHUS W CIWHUIIbI; YKa3bIBATh
dbopMynbl, CBS3BIBAIOININE JAaHHYIO (U3MYECKYI0 BEIUYUHY C JAPYTHMH
BEITMYMHAMU;

aHAMM3UpOBaTh  (U3UYECKHUE TPOIECChI W SIBIICHUS, HCIOIB3YS
¢u3nUecKrue 3aKOHBI W MPUHIUIBL: 3aKOH BcemupHoro tsarotenus, [, I u III
3ak0oHbl HpBIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW DOHEPIrHH, 3aKOH
COXpaHEHUsI UMITYJIbCA, TIPUHITUI CYNEPIO3UIINN CUJI, TIPUHIIAI PABHOTPABUS
WHEPIUATBHBIX CHUCTEM OTCYETa, MOJICKYJISIPHO-KMHETHUECKYI0 TEOPHIO
CTPOCHHMSI BELIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEAHEN KMHETHUYECKOW SHEPruu
TEIUIOBOTO JIBWXKEHHUSI MOJEKYJ C a0COJIOTHOM TeMIEepaTypoil, MepBbId 3aKOH
TEPMOAMHAMUKH, 3aKOH COXpPAaHEHUS 3JIEKTPUYECKOro 3apsna, 3akoH Kymowna,
IIPU 3TOM Pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MAaTEMaTHUYECKOe
BBIPOKEHHE U YCJIOBHSI (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;



OOBSACHATh OCHOBHBIC MPUHIMUIIBI JIEHCTBHUS MAIlMH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inMyarh YCJIOBHUS UX 0€30MaCHOTO MCIOJIb30BaHUS
B MTOBCETHEBHOM YKU3HU;

BBITIOJIHATDh JKCIEPUMEHTHI MO HCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IIPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX M3MEPEHUH, MPU ITOM
dbopmynupoBath mpoOiieMy/3afady W TUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY U3 MPEMJIOKEHHOIO0 O0OpYAOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYUIIECTBJISATh MPSIMbIE M KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BETUUHH,
Opyd STOM BBIOMPATh ONTHUMAIbHBIA CHOCOO H3MEPEHHS] U HCHOJb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMUYMHAMHU C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHM, MPU 3TOM KOHCTPYHPOBAaTh yCTaHOBKY,
(uKcHupoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKHUX BEJIUYUH B
BUI€ TaOnuIl U TpaduKoB, JAeIaTh BBIBOBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

co0IroAaTh MpaBuiia OE30MacCHOTO TPyAa MPU MPOBEIECHUU HCCIEA0BAHUN
B paMKax y4yeOHOro 3KCIEepUMEHTa, YUYEOHO-UCCIIE0BATENbCKON U MPOEKTHON
JESTEIbHOCTY  C  MCHOJb30BAaHUEM  U3MEPHUTENbHBIX  YCTPOHCTB U
71a00paToOpHOTO 000PYIOBAHUS;

pemarb pacu€THble 3a/Jayd C SIBHO 3a/JaHHOM (U3NYECKOM MOJEINblo,
UCTIOJNb3Ysl (PU3NYECKHE 3aKOHbl W NPUHLHUIIBI, HA OCHOBE aHAIW3a YCIOBUS
3aaul BBIOUPATHh (PU3UUECKYIO MOJEJNb, BBLACIATh (DPU3MUECKUE BEIMUYMHBI U
(dopMyIibl, HEOOXOAUMBIE ISl €€ pEelIeHHUs, MPOBOIUTH PacuéThl U OILICHUBATh
PEaIbHOCTbH MOTYYEHHOT'O 3HaYCHUS] (PU3NUECKON BETMUHUHBI;

pemarhb KayeCTBEHHbIE 3aJauu: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOUKY PACCyKIEHHUI C OMOpON Ha M3YYEHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCTOJb30BaTh  MpPU  pEUIeHHMH  y4yeOHBIX  33Jady  COBPEMEHHbIE
MHPOPMAIIMOHHbIE  TEXHOJOTMU  JUJIi  TOUCKAa,  CTPYKTYpUPOBAHMI,
UHTEpIpEeTallud M  NOPEICTaBICHUS Y4YeOHOM M HAYYHO-TIOMYJISIPHOM
uHpOpMalMy, TOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMYyIO HH(OPMALIUIO;

OPUBOJAUTH TPUMEPH BKJIaJa POCCUHCKMX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUIA;

HCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B MOBCEAHEBHOM KU3HU
st obecrieueHuss O6e3omacHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, NIl COXPAHEHUS 37J0POBbS U COOTIOACHHSI HOPM
HKOJIOTMUYECKOTO TOBEICHUS B OKPYIKaIOILEH Cpefe;

paboTaTh B TpYyIIE C BBIIOJHEHUEM Pa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO pPACIPENEsATh OO0S3aHHOCTH U
IUIAHUPOBATh  JIEATEIbHOCTh B HECTAHAAPTHBIX CHUTyallUsX, aJIeKBaTHO
OLICHMBATh  BKJAJ KaXIOr0 M3 YYaCTHHUKOB TPYNNbl B  pEILICHUE
paccMaTpuBaeMON MPOOIIEMBI.

K konny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JE€MOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTHUHBI MUpPA, B PA3BUTHUU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTMH, B MPAKTUYECKOU NESITENBHOCTH JIOJEH, HEIOCTHOCTh U €INHCTBO
($u3nYECKO KapTUHBI MUPA;



YUUTBIBATh TPAHUIBI TPUMEHEHUS H3yYEHHBIX (PU3MYECKHX MOJICIeH:
TOUCYHBINA DJICKTPUUECKUN 3apsll, Jyd CBETa, TOYCUHBIM HCTOYHUK CBETA,
sfIepHass MOJENIb aToMa, HYKJIOHHAas MOJENbh aTOMHOTO sjipa TPH PEHICHUH
dusnyecKkux 3amad;

pacrio3HaBath (U3WUYECKUe SBICHUSA (TPOLIECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJAMHAMUKH W KBAaHTOBOW (U3UKH: DIICKTpUYCCKAs
IPOBOIMMOCTb, TEIIOBOE, CBETOBOE, XUMHUIECKOE, MATHUTHOE JCUCTBUS TOKA,
B3aMMOJICHCTBHE  MAarHUTOB, OJJIEKTPOMAarHUTHAas  MHIYKIUS, JIEHCTBUE
MarHUTHOTO TIOJII HAa TPOBOJAHUK C TOKOM U JBIDKYIIUHCS  3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHWS W BOJIHBI, MPSIMOJMHEHHOE pacrpoCTpaHEHHE
CBETa, OTpaKCHHUE, MpesIoMIIeHHe, HHTep]epeHIs, TUPPaKIU U TOJIIPH3AIUI
CBeTa, TUcTepcus cBeta, hoTodniekTpudaeckuil a¢dext (hororddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHWE JIMHEMYAaTOTO CIEKTpa aromMa  BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3IMUHBIX  Cpel) H
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONB3YS (PU3NUYECKUE BEIUYUHBI:
ANEKTPUUECKUH 3apsl, CUJIa TOKA, FICKTPUUECKOE HANPSHKEHHE, dIIEKTPUUIECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMANIOB, JJIEKTPOJBWXKYIas cuia, pabdora
TOKa, WHIYKIMS MarHUTHOrO Tmojs, cuina Awmmepa, cuna Jlopenna,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IOJIEH,
NEPHUOJ] U YacTOTa KoJieOaHUU B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
nmpolecce TapMOHUYECKUX  DJIEKTPOMArHUTHBIX — KoJjeOaHwii, (OKycHOe
PACCTOSIHUE M ONTHYECKas CUja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(u3HUECKUil CMBICIT UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIIBI,
yKa3blBaTh (HOPMYJIbI, CBSI3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIUYUHY C
JAPYTUMH BEJTMYNHAMU;

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBIICHUS U TPOIECCHI, HCIOIb3Ys
¢u3nuecKre BEIMYUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMMYJIhC (OTOHA, MEPUOJ TOJypacaa, dHEPrHs
CBS3UM ATOMHBIX SjIep, NPH OINKCAHUU MPABUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJI HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIUUCIISATH 3HAUCHNUE (DU3NICCKON BEITMYHUHBI;

aHAMM3UpOBaTh  (U3MYECKHWE TPOIECChI M  SIBICHUS, HCIOIB3YS
¢du3rUecKre 3aKOHBl U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI TIOCITIE0BATEIBHOTO H
MapajuyieIbHOTO COEAUHEHUs TPOBOJAHUKOB, 3akoH JIxoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIUU, 3aKOH TMPSIMOJUHEHHOTO pPaCIpOCTPAHCHUS
CBETa, 3aKOHBI OTPAKECHHS CBETA, 3aKOHBI TMPEJIOMIICHUS CBETa, yYpaBHECHHE
Oiinmreiina st GoTodddeKTa, 3aK0H COXpPAHSHUS YHEPTUH, 3aKOH COXPAHCHHS
HUMITYJIbCa, 3aKOH COXPAHECHHS HJIEKTPUUECKOTO 3apsija, 3aKOH COXPaHCHHS
MacCOBOTO YHUCIIa, MOCTyNaThl bopa, 3aKOH panoakTUBHOTO pacnaja, Ipu 3TOM
pasnuyaTh  CJIOBECHYH (OPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTUYECKOe
BBIPKEHHE U YCJIOBHS (TPaHUIIBI, 00J1aCTH) TPUMEHUMOCTH;

OTpeNeNsaTh HampaBleHWE BEKTOpa WHAYKIMA MAarHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJTBI AMIiepa u cuiibl JIopeHria;

CTPOUTh M OMHUCHIBATH M300pa)KEHUE, CO3/1aBaEMOE IIJIOCKUM 3EpKajioM,
TOHKOM JIMH301;

BBITIOJTHSTh IKCIIEPUMEHTHI TI0 HMCCIICOBAHUIO (U3MUECKUX SIBICHUN U
MIPOIIECCOB C HMCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3Y YYeOHOTO OSKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHWS, MPOBOIUTEH OMBIT U
(GopMyITHUPOBATH BEIBOIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIC MU3MEPCHHsI (PU3NYCCKUX BEIUYHH,
IpU 3TOM BBIOMpATh ONTHMAIBHBIA CHOCOO HM3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSIMBIX HM3MEPEHUH: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
pE3yNIbTaThl TOJYYEHHOW 3aBUCUMOCTH (DM3MUECKHUX BEIIMYMH B BUAC TAOIUI] U
rpaduKoB, JeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

COOIOIaTh TIpaBWiIa OE30MACHOTO TPyAa IIPH MPOBEICHUHN HCCIICTOBaHUI
B paMKax y4eOHOro 3KCIepHMEHTa, Y4eOHO-UCCIIeOBATEILCKON U MPOCKTHON
JCATCIIBHOCTH € WCTOJB30BAHUEM  U3MEPHUTCIBHBIX  YCTPOHCTB U
71a60paTOpPHOTO 00OPYTOBAHUS;

pemath pacuéTHbIC 3aJaddl C SBHO 3aJaHHON (U3HYECKON MOJEINbIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI W TPUHIIMIIBI, HA OCHOBE aHAN3a YCIOBUS
3a/lauil BBIOMPATHh (PU3UYECKYIO MOJIENb, BBIACIATH (PH3NYECCKHE BEIUYUHBI U
dopMyITbl, HEOOXOAMMBIE ISl €€ PEIICHHUs, MPOBOIUTH PACUEThI U OIICHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAYCHHSI (PU3UIECKON BEJTMYNHBI,

pemiathb KauyeCTBCHHBIC 3aJ1a4H: BBICTpanBaTh JIOTUYECKH
HETIPOTHUBOPEYMBYIO IICTIOUYKY PACCYKICHUN C OMOPOW HA M3ydeHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCTIONB30BaTh  NPU  PEHICHHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHUH  JUII  TOWCKa,  CTPYKTYPHUPOBAHUS,
UHTEPIPETAlMd HW  TPEJCTaBICHHUS Y4eOHOH ©  HAYYHO-TIOMYJISIPHON
UHPOpMAITUHU, TIOJYYCHHOW W3 PA3JMYHBIX HCTOYHHKOB, KPHUTHYCCKU
aHATM3UPOBATH IMOTYIaeMyI0 HH(OPMAIIHUIO;

OOBSICHATh TIPHHIIMITEI JACHCTBHS MAIllMH, MPHOOPOB M TEXHUYECCKHX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX O€30MacHOTO  WCIOJIB30BAaHUS B
IMOBCEIHEBHOM KM3HU;

NPUBOJUTH TMPUMEPHI BKJIAJa POCCHUCKHX U 3apyOCKHBIX YUIEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPY)KAIOIIETO MUpPa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJb30BaTh TEOPETUICCKUE 3HAHUS 110 (PU3HKE B TIOBCETHEBHOM KU3HU
st obecrieueHuss Oe3omacHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHHUYECKUMHU YCTPONCTBAMH, JIJISi COXPAHCHHMSI 3JIOPOBBS U COOJTIOICHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B TpPYIIE C BBITOJHCHUEM Pa3JIMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYIIBI, PAlMOHAIBHO PACIPEACATh OO0S3aHHOCTH U
IUTAHUPOBATh  JICATEIBHOCTh B  HECTAHIAPTHBIX CHUTYalHsAX, aJCKBAaTHO
OIICHWBATh BKJAJ KAXKIOTO W3 YYaCTHHUKOB TPYNIBI B  pPEIICHUE
paccMaTpruBaeMoiu POOJIEMEL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue KosmuecTBo yacos
Ne DJlIeKTpoHHbIe (LM (ppoBbIE)
pa3ie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NnporpamMmabl padoThI padoThI
Paszpen 1. DUZUKA U METOAbI HAYYHOI'O IIO3HAHUA
11 ®uszrKa 1 METOJIbI 5 bu6mmoreka [IOK
' HAY4YHOT'O MMO3HAHUSA https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemarnia 5 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunammia 7 https://m.edsoo.ru/7f41bf72
3aKOHBI
53 COXPAHCHIS B 6 ) ) bubnmnoreka [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKe
Uroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1

OCHOBEI
MOJIEKYJIIPHO-
KUHETUYECKOM
TEOPUHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
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39 OcHOBBI 10 bubmmoreka [JOK
' TEPMOAUHAMUKHU https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUS s bubmuorexa [JOK
' BemiecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
TIEPEXO0JIbI
Hroro no pazgeny 24

Paznea 4. JIEKTPOJAUHAMUKA

bubmuoreka [JOK
4.1
UeKTpoCTaTHia 10 https://m.edsoo.ru/7f41bf72
ITocTossHHBIM
49 ANEKTPUUYECKUI TOK. 1 bubnunoreka [JOK
' Toxu B pa3TuuHbIX https://m.edsoo.ru/7f41b{72
cpenax
Wroro no pasaeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO
YACOBIIO 68

I[TPOTPAMME
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11 KITACC

HauMeHoBaunue Koan4yecTBO 4acoB
Ne DJlIeKTpOoHHbIe (LM (poBbIE)
o/ | PASACIOB HTeM Beero Konrpoabueie IIpakTuyeckue 06PA30BATEBLHBIE PECYPChI
MpOrpamMmbl padoThbI padoTbI
Paznen 1. JIEKTPOANHAMUKA
M .
O y arHUTHOE T0JIE 1 . BuGmuorexa LIOK
| JIeKTpoMarHHTHaA 11 https://m.edsoo.ru/7f41c97¢c
WHTYKIAS
Hroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
. MexaHn4deckue u 1 Bu6mmorexa IJOK
) HICKTPOMATHUTHBIC 9 https://m.edsoo.ru/7f41c97¢c
KoseOaHus
M
- €XaHUYECKHUE U 1 Bubmorexa [IOK
) HICKTPOMATHUTHBIC 5 https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bu6mmorexa [IOK
23 Ornrexa 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 TEOpUH
OTHOCUTEJIbHOCTH

OCHOBBI CIIEAATILHON

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢
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Hroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DJeMEHThI KBAaHTOBOU 6 bubmuorexa [JOK
' OITUKHU https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
4.2
Crpoetine aroma 4 https://m.edsoo.ru/7f41¢97¢
bubmuoreka [JOK
4. A
3 TOMHOE PO > https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

OJIEMEHTHI ACTPOHOMUU

bu6mmorexa [IOK

5.1
U acTpopU3UKU / ! https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o06maromee 4 bu6mmoreka [JOK
. IIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO 63 4

YACOB I10 [TIPOI'PAMME
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