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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUU M TPeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickoi Denepanuu, PEATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHBIMM MpeaMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpyxkaromiem mupe. [IkoabHBIN Kype GU3NKH — cHCTEMOOOpa3yomnii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomued. Vcmosib30BaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPbIE MOXHO paccMaTpUBaTh KakK MPHUHLHIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3nku
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a TaKXe OO0CYXIACHUS
npo6JieM palOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHYECKOM 0€30I1acHOCTH.

Crep>kHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (hU3MUecKue Teopuu ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (PM3UKU PEealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIUHEHBI B OOIIMA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYILIECTBIAETCS y4YaCTHUKaAMU
0o0pa30BaTeNBbHOrO IMpoliecca HCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAaHUS WU
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM  oOecreynBaeTCs  OBJIAJCHUC
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3anad. [Ipu 3TOM U1 pacy€THBIX 3aJa4 NPHOPUTETOM SIBJIAIOTCS 3aauyd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasjiena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbBIX pa3nesnoB. /[ KauyeCcTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISIFOTCS 3a/IaHUs HA
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUeHUI0 Y4YeOHOTo Ipolecca 0a30BbIi ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHoe 00OpYyJOBaHUE [JiS BBIMIOJTHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEeYMBaeT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMHpyeTCs B BUJE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETLHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca W CTPEeMJICHHs OOYYaIOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHME HAyYHOTO MHPOBO33PCHHS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanme yMmeHuUl OOBSACHATH SBICHHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce n3ydeHus Kypca GU3NK1 Ha YPOBHE CPETHETO OOIero 00pa30BaHuUs:



NpuOOpEeTeHNE  CHCTEeMBI  3HaHWMM 00  o0mmx  (QU3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIKOYAs MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHUEe yMEHUN MPUMEHSTh TEOPETHUECKUE 3HAHUA  JUIs
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

OCBOCHHME CIOCOOOB pEIICHHs] pa3IMYHBIX 3ajad C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSM 331a4U;
NOHMMaHUE (PU3MYECKUX OCHOB M NPHUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUAHUSA HA OKPYKAIOLIYIO
cpeny;

OBJIAJICHUE METOJAMHU CaMOCTOSTEIIBHOIO IJIAHUPOBAHMS U IIPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpeTauuyd UHPOpMALHH,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHE YCJIOBUW I PAa3BUTHUSI YMEHUU MPOEKTHO-UCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HeJENO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
mpoBeneHusT J1abOpaToOpHBIX pPaboOT U OMBITOB € YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEN 00yYaroIUXC.

COAEPKAHUE OBYUYEHUSA

10 KVIACC

Pasznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O TO3HAHUA
®usuka — Hayka o mpupone. Haydynbie MeTOABI NO3HAHMS OKPYKAIOLIETO

MUpa.

Ponb OKCIICpUMCHTA W TCOPHHM B IIPOLECCC IMO3HAHHA IMPHPOILI.

OKCHEpUMEHT B (PU3HUKE.

MonenupoBanue ¢Gu3nyecKuX SBICHUM M mporieccoB. HayuHble TUIOTE3BI.
dusnveckre 3aKOHbI U TEOPHH. ['paHUIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpuHIMT COOTBETCTBUA.



Ponbe u Mecto ¢usuku B GOPMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeIaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTe€pUaJbHOW TOYKHM, HUX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepemMenieHuil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEMHOE ABMXKEHUE. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMEepEeMEIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOonHOe najzieHue. Y CKOpeHne CBOOOTHOTO MaICHUS.

KpuBonuueitHoe  nBWKeHWe. [IBWKeHHWE  MaTrepualibHOM TOYKHA MO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpEIayun.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEeHHS Teja, OPOIIEHHOrO TMOJ YrioM K TOPU3OHTY H
TOPU30HTABHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

Hamnpasienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHUS C IETbIO ONpeeeHNUs MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSIMHU, HPOUJACHHBIMU TEIOM 3a
MOCJIEAOBATEIbHbIE paBHbIE MPOMEKYTKA BPEMEHM TMPU PaBHOYCKOPEHHOM
JBH>)KEHUU C HAYaJIbHON CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHue NBUKEHUS IapUKa B BA3KOM )KUIKOCTH.

N3yueHnne nBUXKEHUS Tella, OPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuka



[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HbrotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3uinuu cui. Bropoit 3akon HeroToHa
JUIS MaTepUalIbHON TOYKU. TpeTuii 3akoH Hpr0TOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuiia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenust). Cumna tpenusi. Cyxoe
TpeHue. Cuia TpeHusl CKOJIbKEeHUs U cuiia TpeHus nokosd. KoadduimenT tpenus.
Cuita conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarenpHOE U BpalllaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBeCUS TBEPAOTO TEJIA.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MOAIINIHUKH,
JBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSL.

VYcmoBust paBHOBeCHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl

N3ydenue aBmxkeHUus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akoHbl coOXpaneHus 6 MexaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tesna), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHHE HMMITYJIbCa TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTruBHOE IBMXEHUE.

PaGoTa crtbl. MOIITHOCTH CHITBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KUHETUYECKOU YHEPTUMU.



[TorennuanbHas DHEPTHU. [TorennumanbHas DHEPIUs YIPYro
nedopMupoBaHHOW — TpykwHBL.  [loTeHIManmpHas SHEpPrUs Tela  BOJIU3U
MOBEPXHOCTU 3EMIIU.

[loTeHnuanbHple U HEMOTEHUMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTCHIHAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIrUuM CHCTEMBI TEIL
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne ycTpoiCTBAa M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexo NOTEHIIMATLHON YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsI3M pabOThI CUJIBI ¢ U3MEHEHUEM MEXAHUYECKOW IHEPTUU
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MoJgiekyasipHas Gu3nKa 1 TEPMOJTUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUSA 4YacTUI[ BemiecTBa. MoOJEnu CTpPOEHUsI Ta30B, KUIKOCTEN U
TBEPIBIX TET U 0OBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [locTtosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
[enbcus.

Mogens upeanbHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUM HJCaTbHOTO raza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpEIHEM KWHETHYECKOW SHEPruy TEIUIOBOrO ABMKEHMs dvactuil rasza. l[llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe Menneneepa—Kianenpona.
3akoH [lanproHa. M3omporeccsl B UACaTbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYE€CTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHn4eckrue YCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OMnbITeI, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHHM.



OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mopenbs OpOyHOBCKOTO JABUKEHUS.

Mogens onbita lllTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Monenb, HUTIOCTpUpYIOIIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HWJEANbHOIO rasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMEeTPaMU COCTOSTHUSL Pa3peKeHHOTO
rasa.

Tema 2. Ocnogvl mepmoounHamuxu

TepMoauHamMuueckass cucremMa. BHYTpeHHSsS SHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
HEpPrus  OAHOATOMHOIO  WACAJIBHOIO  raza. Buuabl  Teruonepeaayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNIbHAS TEIIOEMKOCTh BELIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh MmpoiieccoB B MPUpPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ OEWCTBHUSL  TEIUIOBBIX — MAIIKH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBBIX MamuHax. KosdduuueHT mnosie3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kod3gpuIMEHT MOJIE3HOTO
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUITMOHED.

Jlemoncmpayuu

N3mMeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3dupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

N3meHeHue BHYTpEeHHEH dHEpTrun (TeMIiepaTyphl) Teja Npu Terionepeaaye.

OnelT mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Monenu napoBoii TypOHUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHmeHcanus. Vcrapenue u kumneHue. AOCOTIOTHAS U
OTHOCHUTENIbHASL BJIAXXKHOCTh BO3Ayxa. HacelllieHHBIM map. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOMUSI CBOWCTB
kpuctamuioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbsl. [lnaBnenue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHuUe TerIoBoro OagaHca.

TexHUYecKHue yCTpOMCTBA M IPAKTHUYECKOE IPHUMEHEHHE: THTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOIYYEHUSI COBPEMEHHBIX MATEpPUAJIOB, B
TOM YHCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIAaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3mepeHrie OTHOCUTENIbHOM BIAaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMHUKAa

Tema 1. Inekmpocmamuka

OJeKTpU3alMs TeN. OJEKTpUYEeCKUud 3apsa. /JlBa Buaa DIEKTPUUYECKUX
3apsaoB. [IpoBOAHWKM, OUAIEKTPUKU W TMOJYNPOBOJHHUKUA. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUYECKUil 3apsi.
Onekrpudeckoe mnoje. Hanpsok€HHOCTe  anmekTpuueckoro moiia.  [IpuHuumn
CYIIEPIO3ULIUMN DJIEKTPUUECKUX MOJIeH. JIMHUM HanpsiyKEHHOCTU JJIEKTPUUYECKOTO
TOJISL.

Pabora cmm  amekrpocratmdeckoro  mosis.  Ilorenmuman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHMKM © JNMANEKTPUKA B 3BJIEKTPOCTATUYECKOM MOJIE.
JndiiexTpruyeckas IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHgeHncatop. DIeKTpOEMKOCTh MIJIOCKOTO KOHJEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHn4eckrue yCTPOMCTBA M IMPAKTUYECKOE MPUMEHECHUE: BJIEKTPOCKOIL,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO Y MPUHLMI IEUCTBUS JIEKTPOMETPA.



B3auMmopericTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJICKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIAH
IJIACTUH, PACCTOSHUS MEXKIY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. YIEIbHOE COIMPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIIAHHOE COCTMHEHUE MPOBOIHUKOB.

Pabora nanekrpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akoH Oma 11 ONHOM (3aMKHYTOM) 3yieKTpuyeckoi tenu. KopoTtkoe 3aMmbIkaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TemMIiepaTypbl. CBEpXIPOBOJUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpOBOHUKHU. CobOcTBeHHas u pUMecHast MIPOBOJAUMOCTh
NoJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUI TOK B  pacTBOpax M  pacilaBaXx  dJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIUALINS. DIEKTPOIIH3.

DJIeKTpUUeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAaMOCTOATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyecknue YCTpOWCTBA W TMPAKTUUECKOE MPUMEHEHHE: aMIIEPMETD,
BOJBTMETP, PEOCTAaT, HWCTOYHUKH TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHNS, BAKYYMHBINU IO/,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYPOBOTHUKOBBIN THO/, TATbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIAH TIOMEPEYHOr0 CEUCHUSI U MaTepurala.

CmeniaHHOE COeIMHEHUE TPOBOHUKOB.



[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHMe
raJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[1poBOIMMOCTH AJIEKTPOIUTOB.

HckpoBoit pa3psii v MpOBOJIMMOCTh BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COeJMHEHUs PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILEH CHUIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

HaGmronenue anextpoiusa.

Me:xnpeaMeTHble CBS3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBISETCS ¢
YY4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pU3Myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0osia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII00OMEH JKUBBIX OpPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W
ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJIOB, B3JIEKTPOJMTHYECKAS IUCCOLMALMA,
rajibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHKUE JBMXXEHUW C HCIOJIb30BAaHHMEM MEXaHU3MOB,
y4€T TpEeHUs B TEXHHUKE, MOJIIMIIHUKMA, HCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JAPYTHE), JIBHUraTeilb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIy4YeHUS] COBPEMEHHBIX MAaTepuajioB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpPHOOpOB,
KCEpOKC, CTPYHHBIH IIPUHTED, AIIEKTPOHArpeBaTENbHbIC npuOOpkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATTbBAHUKA.

11 KIIACC



Paznea 4. JaekTpoanHamMuka

Tema 3. Macnummnoe noje. INeKMpPOMAZHUMHAA UHOYKYUSA

[locTosiHHBIE ~ MarHWTHl.  B3auMoAelWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMnD cynepro3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNM MarHUTHON
WHIYKIUU T0JI TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJI JUIMHHOTO MPSMOIO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HalIPABJICHHE.

Cuna Jlopenua, e€ MOayib U HanpaBJeHUE. [BH)KEHNE 3apsHKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMEe ANEKTpPOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABWXKYINAsA CHJIa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuun Papanes.

BuxpeBoe »anekTpuyeckoe TmoJsie. DJEKTPOJABIXKYIIAS CUJIa WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIGHME CAaMOMHIYKUWHU. OJEKTPOABMXKYLIas Ccuja
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[HevictBrue cumbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBrIeHME 3IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMM OT CKOPOCTH MU3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi



W3ydeHne MarHuTHOTO TOJIS KaTYIIKH C TOKOM.
HccenenoBanne n1eMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.
HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKLUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€OAHUSA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoJieOaHUS.
["apMmonnyeckue konedanus. [lepuon, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBpanieHue s3Hepruu Npu rapMOHUYECKUX KOJIECOaHUSX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B
UJCATHbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHBEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'UM B UJI€aTLHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBiienue o 3aTyXaroUMx KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemennbiii TOK. CHHYCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIBI TOKa H
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHUE: JIIEKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHHUM JICKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

HaOmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUH.

HaOmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3oHanc mnpu moOCIEnOBAaTEIbHOM COEIWHEHUU PE3UCTOpPA, KaTYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb JTMHUY 3TIEKTPONEPENAYN.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TMEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.



HccnenoBaHnre MEPEMEHHOTO0 TOKa B LENH U3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmpoMazHUMHbLE 6OIHbL

Mexanudeckue BOJIHBI, yclioBUsA pacnpoctpanenus. Ilepuon. CkopocTb
pacmpocTpaHeHuss W JJMHA BOJIHBL. [lomepeuHble W TPOJOJIbHBIE BOJHBI.
HNuTepdepentus u qudpakiius MEXaHUIECKIX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS U3IYyUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, 1udpakims,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLMTBI pagUOCBSI3U U TeNeBUACHUS. Painonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHruuecKkue yCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeNIEBU30p, aHTeHHA, TenedoH, CBY-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnrogenue cBsi3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIOMJICHUE, TTOJSIpU3aIs, TudpaKius, HHTephepeHITHS.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacHpoOCTPaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueyHbIli HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomieHusi. IlomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIi yroa MOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cBeta. CroxxHbIil coctaB Oenoro cBera. LIBer.

Cobuparonie U pacceuBaromue JuH3bl. ToHkas nuH3a. DoKycHOE
paccTosiHUE W ONTUYEcKas cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpaxkeHuil B



coOuparoluMx U paccenBaromux JuH3ax. Gopmysia TOHKOW JUH3BI. Y BEJIHYEHUE,
JaBAEMO€ JIMH30MH.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurtepdepeninuss cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakumst cBera. JlubpakumoHnHas peméTka. YCIoBUE HaOIMIOACHUS
INIABHBIX ~MAaKCHMyMOB TIpM TAJE€HUM MOHOXPOMATHYECKOTO CBETAa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MNPOCKIMOHHBIM amnmapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
OnTuyeckre mpudOpBHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mojellb CBETOBOIA.

HccnenoBanre cBOMCTB M300paKeHUM B JIMH3AX.

Mopenu MUKpocKorna, TeJIeCKomna.

HaOmronenune natepdepeHinm cBera.

HaOmronenue audpakiuu ceera.

HaGmronenne nucnepcuu cBera.

[TonyuyeHne cekTpa ¢ MOMOUIBIO MPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

N3mepenue nokazaress npesioMJICHUs CTEKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIICIIMAJIbHOW TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEILHOCTH DUHIIITCHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEr U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.



Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEpruM GOTOHA C €T0 YaCTOTON. DHEPTUs
U UMIyJbC (POTOHA.

OtkpeiTre 1 uccinenoBanue Gororddexra. Onpitel A. I'. CroneroBa. 3akoHbI
dororddekra. Ypasauenue DitHITeHHA 111 PoTtodddekra. «KpacHas rpanuiar
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTuMK, COTHEUHas ObaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[ImanerapHas Mmogmens aroma. lIlocrynarer bopa. W3nyduenue u mnorjomnieHue
(GOTOHOB MpU MEepexoe aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEW 3HEPTUHU aTOMa BOJAOPOA.

BonHoBsie cBoiicTBa yactul. Bosusl e bpoiiss. KopnyckyisipHO-BOJTHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

OnpenenieHue IJIMHBI BOJIHBI JIa3epa.

HaOmroienre TMHENYaThIX CIIEKTPOB U3TyUYCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CeKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JT0KA3bIBAIOLIUE CIOXKHOCTh CTpPOeHUs sAnpa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompenmeneHWio  cocTaBa
paanoakTuBHOTO W3nydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3ITydCHHUS.
Biusitnue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.



OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknoHHas monens siapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIydeHHE. 3aKOH PAJIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT Macchl sapa.

Snepneie peakuuu. /lenenue u cuHTe3 A€Ep.

SAnepusiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKUE ACIIEKTHI SEPHON SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NUYeCKOl KapTUHBI MUPA.

TexHuyeckue yCcTpOoMCTBAa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, siaepHsblil peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanre TpeKOB YacTHULL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHUA acTpoHOMUU. [IpuKnagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. M ctounuk sHeprum ConHUA W 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIA KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyts — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApaX
raJIaKTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06sa. Paz0beranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macirabnas ctpykrypa Beenennoit. Meraranakruka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuuecxue nabnooenus



HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJ0OXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOM KapTHUHE MHUPA, pOJib GU3HUUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a3oBoro ypoBHs B 11 kiacce OoCyIecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHHE, HAay4HbIM (akT, rumore3a, Qusnyueckas BeJIWYWHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCH KOOPIWHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

buonoeusa: snektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUA B KMBOW MPUPOJIEC, NEUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW pEMIETKH, CHEKTPaTbHBIN
aHaJu3.

l'eocpagpusa: wmarHuTHBIE TOMIOCAa 3€MJIM, 3aJIeKd MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: NWHUAKW DJEKTPOIIEpenad, TEHEPATOp IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, MHAYKLUHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAS OMNTHKA,
CoJIHEYHas barapes.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TIIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHoro mpeamera «Ddusnka» Ha YpPOBHE CpEAHEro OOIIEero
oOpa3zoBaHus (0a30BbIM ypOBEHB) MOKHO OOECIEUYUTHh JOCTHKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSA y4dyeOHOro mnpeamera «Pu3MKay AOJHKHBI
OTpaXXaTb TOTOBHOCTb U  CIIOCOOHOCTh  OOyYarolUXcsi PYKOBOJACTBOBATHCS
cOPMUPOBAHHON BHYTPEHHEW NO3UIMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX
OpUEHTAlMl,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXIEHUH, COOTBETCTBYIOIIHUX
TPAJAUIIMOHHBIM I[IEHHOCTSAM POCCHUMCKOr0 OOIECTBa, pPACIIMPEHUE >KU3HEHHOTO
ONbITa W OMNbITA ACATENBHOCTA B IMPOIECCE PEATM3ALMH OCHOBHBIX HAINPAaBICHUN
BOCITUTATEIbHOU IEATEIbHOCTH, B TOM YHUCIIE B YACTU:

1) rpaaaHCKOro BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTh TPAKTAHCKOM MO3ULKU OOYYAIOLIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPAJULIUOHHBIX  OOILEYEIOBEYECKMX  TIyMaHHUCTUYECKHUX U
JEMOKPaTUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JE€ATEIBHOCTh B MHTEpPECAaX TI'PAXKIAHCKOIO
o011eCcTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHUE B3aUMOJICHCTBOBATh C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
uX QyHKIHUSAMU U HA3HAUCHHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM EATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOU UJIEHTUYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTH)KEHUSIM
POCCHUICKUX YUEHBIX B 00J1aCTH (PU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLIEHHMBAaTh CUTYallUI0 M TNPUHUMATh OCO3HAHHBIE pELICHMUS,
OPUEHTHPYSCh Ha MOpPaJbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NESATEIbHOCTU YYEHOIO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKIIOYAs 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucymero pu3n4eckon Hayke;



5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pa3IU4HbIM chepaM MpoPecCHOHANbHOMN AEITeTbHOCTH, B TOM YUCIE
CBA3AaHHBIM C (U3UKOM M TEXHHMKON, YMEHHE COBEpLIaTh OCO3HAHHBIA BBIOOP
Oyayuieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTHh K 0Opa3oBaHMIO M CaMOOOpa30BaHHIO B 00JacTu
(U3HUKYN Ha MIPOTSKEHUH BCEU KU3HU;

6) IK0JI0rHYeCcKOro BOCTIMTAHUS:

c()OPMHUPOBAHHOCTh  3KOJIOTMYECKOW KYJIBTYpbl, OCO3HAaHHE TJ00aTBbHOTO
XapakTepa 3KOJOTHYECKUX IpodiieM;

IJIAHUPOBAHUE U OCYLICCTBICHHUE JCHCTBUM B OKPYKAIOLIEW Cpele Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEeHne ONbITa AEATEIBHOCTA YKOJOTUYECKON HAIIPABIEHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCT ~MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAHHE IIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOILECCE
M3y4eHUs (PU3MKH OCYIIECTBIISATh MPOEKTHYIO M HCCIEN0BATENIbCKYIO AESTEIbHOCTD
WHJVBHIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA
ba3oBble Jilornueckue JeicTBUA:
CaMOCTOSITEIILHO bopMyIMpPOBATH u AKTyaJIM3UpPOBaTh npo0liemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh eI JCSITEIbHOCTH, 3a/1aBaTh IapaMETpbl W KPUTEPUHU HX
JIOCTHIKCHMUS;
BBISIBJISITh 3aKOHOMEPHOCTH UM MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3HMUECKUX
SIBJICHUSX
pa3pabaThiBaTh TUIAH pEHICHUS TPOOJeMBbI ¢ YYETOM aHadu3a HMMEIOITUXCS
MaTepUaIbHbIX U HEMATEPHUATBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATH PUCKH TTOCIIEICTBUI JESITEIIbHOCTH;
KOOPJIMHUPOBATH U BBITIOJHATH pa0OTy B YCIOBUSX PEATbHOTO, BUPTYAJIBHOTO U
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIeM.
ba3oBble ncciaenoBarejbCKue 1eMCTBHUSA.



BJIaJICTh HAyYHOH TEPMUHOJIOTHEH, KIIOYEBHIMH TIOHATHUSAMH W METOJaMH
buznueckoil HayKu;

BIIQJICTh HABBIKAMH y4EOHO-HCCIIEOBATEIBCKON M TMTPOCKTHOU NESITEILHOCTH B
obnactu (HUBHMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOHUCKY
METOJIOB peIICHHUs 3a1ad (PU3NYSCKOTO COACPIKAHMS, MPUMEHEHHUIO Pa3IUIHBIX
METOJIOB ITO3HAHUS;

BIIQJICTh BHJIAMH JICATCIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETANHA, TPEeOOpa3OBaHUI0O W TPUMCHCHHIO B PA3IUYHBIX ydeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh  IPUYUHHO-CIICJICTBEHHBIE CBS3M U aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ peIeHus], HaXOAUTh apTYMEHTHI JIJIs JOKa3aTeIhCTBAa CBOUX
YTBEP)KJICHUM, 3a/1aBaTh MApaMETPhl U KPUTECPUHU PEIIICHHUS,

aHAJTM3WPOBATh MOJYUCHHBIC B X0JI¢ PEIICHUS 3aa9H PE3yIbTaThl, KpUTHICCKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTb H (OPMYJIUPOBATh COOCTBEHHBbIC 3aJaud B 00pa3oBaTElIbHOMN
JESATETLHOCTH, B TOM YHCIIC TIPH U3YUYCHUH (DU3UKWU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;,

yMETh TEPEHOCHTh 3HaHUS 10 (U3MKE B TMPAKTHYECKYI0 00JIacTh
KUZHENIEATECIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTrHHAIBHBIC TOAXOIBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nndopmanueii:

BJIQJICTh HAaBBIKAMHU TMOJy4YeHUs WHOOpPMAIUU (PU3UYECKOTO COJEpKAHUS W3
MCTOYHUKOB PpAa3HBIX THUIIOB, CAMOCTOSTEIBLHO OCYIICCTBIISTh TIOWCK, AaHAJIH3,
CUCTEMATH3AIMI0 W WHTEPHpETalni0 WHGOPMAIMK pPA3IMYHBIX BHAOB H (GopM
MIPEICTABIICHHS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

HCIIOJIh30BATh CPEICTBA MH(MOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
B pEIICHUU KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPTaHHU3AIMOHHBIX 3a7ad C
coOyoicHueM TpPeOOBAaHUM OSPrOHOMHMKH, TEXHUKM O€30MaCHOCTU, THUTHEHBI,
pecypcocOepekeHus, MPaBOBBIX M HJTHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30MacHOCTH;

CO371aBaTh TEKCTHI (PU3NYECKOTO COACPKAHUS B PA3IUYHBIX (hOpMaATaX C YIETOM
Ha3HAYCHHUs] MHQPOPMAIMU U 1EJICBOW ayAWTOPHH, BHIOMpAas ONTHMAIbHYIO (hopmy
NPECTABICHUS U BU3YaIH3AIIHH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:
OCYUIECTBJIATH OOIIEHNE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU €S TEIbHOCTH;



pacrno3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTYallMi U CMAr4aTh KOH(MIUKTHI,

pPa3BEPHYTO M JIOTUYHO H3Jaratb CBOKO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

[OHMMaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOM W WHIMBUIYaJbHOU
paboTHI;

BbIOMpaTh TEMAaTHUKy M METOJbl COBMECTHBIX AEUCTBMA C y4y€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOr0 4jieHa KOJUIEKTUBA;

IpUHUMATh  LEIM  COBMECTHOW  JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPIMHHUPOBATh JEUCTBUS MO €€ JOCTH)KEHHUIO: COCTABJIATH ILIAH JIEWCTBHIA,
pacrnpenenarb pojaud C YYETOM MHEHUH YYacCTHHKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAY€CTBO CBOETO BKJIAJIa U KaKJOr0 YYaCTHUKA KOMAaH/bl B OOIIMIA
pe3ynbTaT 1Mo pazpabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IIPOEKTBHI, OLEHHWBATh MJAEHM C TO3ULUUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATErMUYECKOE TMOBEJAEHUE B  Pa3JIMYHBIX
CUTYaLMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

PeryiasiTuBHbIC YHUBEpCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYILIECTBIISATh TO3HABATEIBHYIO JIESITENIBHOCTh B 00JIacTU
(GU3UKH W AaCTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTb U (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSTENIbHO COCTaBIIATH IJIAH PEIICHUs pACUETHBIX U KaYECTBEHHBIX 3a/ad,
IJIaH BBIMOJIHEHUSI TMPAKTUYECKOM pabOThl ¢ Y4E€TOM MMEIIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JenaTh OCO3HAHHBIM BBHIOOpP, AapryMEHTUpPOBaTh e€ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATH (POPMHUPOBAHUIO U MPOSIBJICHUIO 3PYAUIIMH B 001acTH (HU3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B AEATEIbHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIa/IETh HABBIKAMH MMO3HABATEIBHON pediekcun Kak OCO3HAHUS COBEpILIAEMbIX
JNEUCTBUI U MBICIUTENBHBIX POLECCOB, UX PE3YIBTATOB U OCHOBAHUIA;



UCIIOJIb30BaTh MPUEMBI PEQUIEKCUM JUIsl OLIEHKU CHUTYyalllH, BbIOOpAa BEPHOTO
peIIeHuS;

YMETh OIICHHBaTh PHUCKH W CBOEBPEMEHHO MPHHUMATh PEIICHUS MO0 WX
CHI)KEHUIO;

OPUHMMATh MOTHBBI M AapryMEHThl JPYrMX T[pU aHAIM3E€ pPE3YyJIbTaTOB
JESITEIbHOCTH;

MPUHUMATD Ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTrUX TMpU aHaIM3€ pPe3yJIbTaToB
JESITeIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKH.

B mporecce nocTmkeHus TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI IO
¢u3uke I8 YpOBHS  CpeaHero oOmiero  oOpasoBaHuss |y  OOydarolmuxcs
COBEPIICHCTBYETCS HMOIIMOHATBHBIN UHTEIJICKT, IpeInoIararoIui
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUS, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUJACTHh HANpaBICHHsS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMsl, BKJIOYAIOUIETO CAaMOKOHTPOJIb, YMEHHE MpPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIECHHE, CHOCOOHOCTh  aJanTHpPOBAThC K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOUICH CTpPEMJIEHHE K TOCTHIKEHHUIO IIEeTH U
yCcrexy, ONTHUMHU3M, HWHHUIIMATUBHOCTh, YMEHHUE JACWCTBOBATh HUCXOAS M3 CBOHMX
BO3MO>KHOCTEH;

SMIATHM, BKIIIOYAIOLIEH CIOCOOHOCTh MOHUMAaTh 3MOIMOHAJIBHOE COCTOSHHUE
APYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUHU OOIIEHUS, CTOCOOHOCTh K COUYBCTBHUIO
U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCThH BBICTPAWBATh OTHOIIICHUS C
APYTUMHU JIOABMH, 3a00TUTHCA, IPOSBISATH HHTEPEC U pa3peiaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonity o6yuenust B 10 kiacce nmpeamMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHUIM:

JE€MOHCTPUPOBaTh Ha IpUMEpPAx poJib U MeCTO (pu3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAY4YHOM KApTHHBI MHpPA, B PA3BUTHM COBPEMEHHOM TEXHUKH H
TEXHOJIOTHH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;

YUUTBHIBaThb TIPAHULBl [PUMEHEHUS HU3YYEHHbIX (U3HYECKUX MOJENEi:
MaTepuaibHas TOYKa, MHEpLUAlIbHAs cHUCTeMa OTCcuéra, a0COJIFOTHO TBEPIOE TEJIO,



UACAIBHBIA Ta3, MOACINA CTPOEHHUs Ta30B, KUIKOCTEH M TBEPIBIX TEJ, TOYCYHBIA
AIIEKTPUYECKUH 3apsi/l IPU pelieHnr GU3NIECKUX 3a/1a4;

pacrio3HaBath (hU3UYECKUE SIBJICHUS (TIPOLIECChI) U OOBSCHITH UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETHYECKOM TEOPUU CTPOEHHs BEIIECTBA U
AIEKTPOJMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJMHEHHOE JIBU)KCHHUE,
cBOOO/IHOE Ta/IEHUE TeJl, IBUKEHHE 110 OKPY>KHOCTH, MHEPLHS, B3aUMOJIEHCTBUE TEIL,
auddys3usi, OpOYHOBCKOE JBI)KEHHE, CTPOCHUE JKUIKOCTEH U TBEPABIX Te,
M3MEHEHUE 00bEMa TeN MNpU HArpeBaHUM (OXJIAXJACHHH), TEIUIOBOE pPaBHOBECHE,
WCIIApEHUE, KOHJIEHCAlUs, IUIABJIICHHE, KPUCTAJUIM3ALMs, KHUIIEHUE, BIAXXHOCTb
BO3/1yXa, IOBBIICHUE AABJICHUS I'a3a IIPU €r0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b
MEXIy T[apaMeTpaMu COCTOSIHMSI Ta3a B H30MPOLECCax, >SJEKTpU3alus Tel,
B3aMMO/JICHCTBUE 3aPAJIOB;

ONKCHIBATH MEXAHUYECKOE JBUIKEHUE, HCIONb3ys (PU3NYECKUE BEIUYMHBIL:
KOOpPJIMHATA, ITyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUjla, UMITYJIbC
Tena, KUHETUYeCKash SHEpPrus, NOTEHUUalbHAas SHEPrusi, MexaHuueckas pabdora,
MEXaHU4ecKas MOUIHOCTb, MpPU ONUCAHWUU MPaBUIBHO TPAKTOBATH (PUIUYECKHIA
CMBICJI UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYEHHS M €IMHULIbI, HAXOAUTh (OPMYIIbI,
CBSI3bIBAIOILME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

ONKCHIBATh HW3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJII M TEIUIOBBIE SIBJICHUA,
UCHONB3Yysl (U3MUECKHE BEJIMYMHBL: JaBJIIEHUWE Tas3a, TeMIleparypa, CpeaHsis
KHUHETHYECKasi JHEPrusi XaOoTUYECKOrO JBMIKEHUS MOJIEKYJ, CPEeIHEKBaIpaTUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI »HEprus, padora rasa,
KO3(p(UIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOIO JBUTATENs; MpU ONHCAHUU
NPaBWIBHO TPAKTOBATh (PU3WYECKUH CMBICI HCIOJNB3YyEMbIX BEJIMYMH, UX
0003HAaYEHUS U €AUHUIBI, HAXOAUTH (DOPMYJIbI, CBSA3BIBAIOLINE JAaHHYIO (DU3NYECKYIO
BEJIMYMHY C APYTUMU BEIUUYUHAM;

OMKCHIBATh M3YUYEHHbBIE AJIEKTPUUECKUE CBOMCTBA BEILECTBA U AJIEKTPUUYECKUE
ABJIEHUSI (IIPOLIECCHI), MCHOJB3YSl (PU3MUECKHE BEIMUYMHBI: AJIEKTPUUYECKUI 3apsn,
ANEKTPUYECKOE M0JI€, HANPSIKEHHOCTh MOJIA, MOTEHIMAJ, PAa3HOCTh MOTEHIMAJIOB;
MpU OMUCAHUU MPABUIBHO TPAKTOBATH (PU3UYECKHUI CMBICI UCOIb3YEMbIX BEJTUYHH,
uxX O0O0O3HAUYeHUS W E€IUHULBI; YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(U3HYECKYIO BEIMYUHY C IPYTUMH BEIMYHHAMU;

aHAJIM3UPOBATh (PU3MUECKHE MPOLECChl M SBICHUS, HCIONb3Yyd (PHU3HUECKHE
3aKOHBI ¥ MPUHLHUIBL: 3aKOH BceMupHOro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAaHEHHsI MEXAaHWYECKOM DHEPIUH, 3aKOH COXPAHECHMS UMITYJIbCa, IIPUHLIAII
CYNEpPIO3UIIMA CWJI, IPHUHIMI PABHONPABUS MHEPLMAIBHBIX CUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS BEIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpenHell KMHETUYECKOW HSHEPruM TEIUIOBOTO JBKKEHHS MOJIEKYJ C aOCONIOTHOMN
TEMIIEpaTypOH, IEPBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS IEKTPUUECKOTO



3apsana, 3akoH KynoHa, mpu 3TOM paszinyaTth CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T
MaTEeMaTHUECKOE BBIPAXKEHHE U YCIOBHS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSCHITh OCHOBHBIE TIPUHITUIIBI ICUCTBHUS MaITuH, TPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS HUX O€30MaCHOTO HCIOJIb30BaHUS B TOBCEIHEBHOM
KU3HH;

BBITIOJIHATh DKCHEPUMEHTHI MO HCCIEIOBAaHUIO (U3MUECKUX SIBICHUU U
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHHUH, TPH OTOM
dbopmynrpoBaTh NpodiaeMy/3a1ady U THNOTE3y YYEOHOTO IKCIEPUMEHTA, COOUpaATh
YCTAaHOBKY U3 MPEJJI0KEHHOTO 000pY/10BaHMsI, TPOBOJUTEH OMBIT U (HOPMYIUPOBATH
BBIBOJIBL;

OCYIIIECTBJIATh TPSMBIE U KOCBEHHBIC M3MEPCHUS (U3MYECCKUX BEIMYHH, MPHU
TOM BBIOMpPATh ONTHUMAIBHBINA CIIOCOO W3MEPEHUS W HCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXAYy  (PU3NYECKUMH  BEIUYMHAMU  C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUHM, IMPU O3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(UKCUPOBATh PE3yJbTATHI MOTYYSHHON 3aBUCUMOCTH (DH3UYCCKUX BEIMYWH B BHJIC
TabyuIl U TpaduKOB, /IeTaTh BEIBOBI IO Pe3yJIbTaTaM UCCICIOBAHUS;

coOmro/IaTh TMpaBujia OE30MacHOTO TpyJa MPH NPOBEICHUM HCCICIOBAaHUN B
pamMKax Y4eOHOIro »JKCIEpPUMEHTa, Y4eOHO-UCCIIENOBATENIbCKOM U IPOEKTHOM
JESTEIPHOCTH C HCIIOIb30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB M JIaOOPaTOPHOTO
000py10BaHUs;

pemaTh pacu€THBIC 3a7aU C SBHO 3aIaHHON (U3UYECKON MOJIENbBIO, UCTIOIB3YsI
(¢u3MYecKue 3aKOHbl M TPUHIIMIBI, HA OCHOBE aHajIM3a yCIIOBUS 3a/Ja4d BHIOMPATH
(U3UYECKYIO0 MOJIETh, BBIJIETATh (PU3HMUECKUE BEJIMUYMHBI U (DOPMYITBI, HEOOXOAUMBIC
Wis e€ pelieHus, MPOBOIUTH PACU€Thl U OIEHUBATH PEATbHOCTH TMOIYYCHHOTO
3HAYCHUS (PU3NUECKON BETUIMHEL,

pelaTh Ka4eCTBEHHBIC 3a/ladyd: BHICTPAWBATh JIOTUYECKH HEMPOTHBOPECUUBYIO
LENOYKY pacCyKJICHH ¢ Omopold Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYECKUE SIBIICHHUS,

MCTIONB30BaTh TIPU PEIICHUN y4eOHBIX 3a7ad COBPEMEHHBbIE MH(OpPMAIIMOHHBIC
TEXHOJIOTHH JJISl TIONCKA, CTPYKTYPUPOBAHWS, WHTEPIPETAUA W TPEACTABICHUS
y4eOHOH ¥ HAay4YHO-TIOMYJSAPHOM WH(POpMANUU, TIOJYYCHHOW U3 Pa3INUYHbIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOIydaeMyt0 HHPOPMAIIHUIO;

MPUBOJNTH MPUMEPHI BKJIa/la POCCHMCKUX M 3apYyOC)KHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HayKH, OOBICHEHHE MPOILIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKHU
1 TEXHOJIOTHUH;

MCIIOJIh30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B MOBCETHEBHOW KU3HH IS
oOecrieueHrs O€30MacHOCTH MpU OOpalleHuH C MOpuOOpaMH M TEXHUYECKUMU



YCTPOUCTBAMHM, JIJII COXPAHEHHUS 3J0POBbS M COOJIOJICHHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOIIEH CPEE;

paboTaTh B TpPYNIE C BBINOJHCHUEM pPaA3IMYHBIX CONUAIBHBIX POJICH,
IJIAaHUPOBaTh pabOTy TPYyNNbl, PAIMOHAIBHO PaCHpPeesiaTh OOS3aHHOCTH W
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHJAPTHBIX CUTYAIMSX, aJICKBAaTHO OILICHUBATh
BKJIQ/T KQXJI0TO U3 YYACTHUKOB TPYIINHI B PEIICHUE paccMaTPUBAEMOM MPOOJIEMBI.

K xoniy o0ydennsi B 11 kjacce npeaMeTHbIE Pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaKaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

JIEMOHCTPUPOBATh Ha MpUMEpaxX pojib U MecTo (usuku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MHpA, B Pa3BUTHUH COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B TMPAKTUYECKOW AEATEIBHOCTH JIOAECH, LEJIOCTHOCTh W E€IMHCTBO
(r3MYECKO KapTHHBI MUPA;

YUUTHIBATh TPAHUIBI MPUMEHEHUS U3YUYCHHBIX (DU3WYECKUX MOJIETeH:
TOYEYHBIN JJIEKTPUUECKHUM 3apsfl, Jyd CBETA, TOUCUHbIM MCTOYHUK CBETA, SACpHAas
MO/IEJIb aTOMa, HYKJIOHHAs: MOJI€JIb aTOMHOTO SiJpa MPH pellieHnr GU3NIECKUX 3a71a4;

pacrio3HaBath (pU3MUYeCKue sIBJICHUS (TIPOILIECChI) U OOBSCHITH UX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DU3UKH: DJIEKTPUUECKAs MPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XHMMHYECKOE, MAarHUTHOE JEWCTBUSI TOKAa, B3aWMMOJICHCTBUE
MAarHUTOB, 3JIEKTPOMArHUTHAS! MHIYKIIUS, AEHCTBHE MATHUTHOTO IOJISl HA POBOJHUK
C TOKOM W JBIDKYIIMICS 3apsll, AJIEKTPOMarHUTHBIE KOJICOAHUS W BOJIHBI,
MPSIMOJIMHEUHOE pacrpocTpaHeHue CBETa, OTpPaKEHHUE, MpeIOMIICHHE,
uarepdepenius, audpakius U OOJApU3alMi  CBeTa, JUCIEpPCUs]  CBETa,
dboroanekTpudeckuii dhdext (pororddekr), cBeToOBOE IaBlIeHHE, BO3ZHUKHOBCHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHass M HCKYCCTBEHHAas
PaIMOaKTUBHOCTb;

OTNUCHIBATh M3YYCHHBIC CBOMCTBA BeIIECTBA (DJEKTPUUECKHE, MAarHUTHBIC,
ONTHUYECKHE, DIICKTPUUECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPEM) U DJICKTPOMArHUTHBIC
saBJeHHs (TTPOIIECCHI), MCIOJIb3YS (DU3UYECKHE BEIMYUHBI: DJEKTPUUYCCKUN 3apsij,
CUJIa TOKAa, BJIEKTPUUECKOE HAMNPSHKEHUE, SIEKTPUUECKOE COMPOTUBIICHHE, PA3HOCTh
MOTEHIIMAJIOB, JICKTPOJBUKYINAsi CUiia, paboTa TOKa, MHIYKIMS MAarHUTHOTO IOJI,
cuna Amrnepa, cuia JlopeHia, HHIYKTUBHOCTh KaTYIIKU, YHEPTUSI SJIEKTPUUECKOTO U
MarHUTHOTO TIOJICH, IEPUOJ U YacTOTa KojeOaHuil B KoJIeOaTEIbHOM KOHTYpE, 3apsi
U CHJIa TOKa B MPOIECCE TAPMOHUUYECKHUX JIEKTPOMArHUTHBIX KOJIeOaHMH, (hOKYCHOE
pacCTOsSIHME W OINTHYECKas CHUJia JIMH3bI, MPU ONUCAHUU MPABUIBHO TPaKTOBAaTh
(U3NYECKUl CMBICJT UCIIOJIb3YEMbIX BEIMYMH, HMX OOO3HAYCHUS U CIUHUIBI,
yKa3bIBaTh (DOPMyIIbl, CBSI3bIBAIONIME JaHHYIO (DU3WYECKYIO BEIUYUHY C JIPYTUMH
BEJIMYUHAMU;

ONUCHIBATh H3YyYCHHBIE KBAHTOBBIE SIBJIEHUS M MPOLECCH, HCHOJb3YS
(bu3nyecKre BeTUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M 4acCTOTa



CBETa, DHEPTUsd U UMITYJIbC (OTOHA, MEPUO MOTypaciaga, SHEPrusi CBSI3U aTOMHBIX
sqep, MpU ONMUCAHWUU TPABUIBHO TPAKTOBATH (PU3WYECKUNA CMBICT HCTOIB3YEMBIX
BEJIMYWH, NX 0003HAYCHHSI ¥ €IUHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIOIINE TAHHYIO
(U3UYECKYI0 BETUYHUHY C APYTMMH BEIMYMHAMM, BHIYUCISTH 3HAUCHUE (PU3MUECKON
BEJINYUHBI;

aHAIU3UPOBaTh (PU3UYECKHE MPOILIECChl M SIBJICHUS, HMCMOJIb3Yys (U3HMUYECKUE
3aKOHbl U TPUHUUIBL 3aK0OH OMa, 3aKOHBI MOCJIEA0BATEIBLHOTO U MapajjiebHOTO
COCMHEHUS NPOBOAHUKOB, 3akoH J[xoyns—JleHla, 3aKOH 3JIEKTPOMArHUTHOU
MHIYKIWHU, 3aKOH MPSMOJUHEWHOrO0 PACHPOCTPAHECHHSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHbI MPEIOMJICHHS CBETa, ypaBHeHUE OWHINTeHHa mia (orodddekra,
3aKOH COXPAHEHHUSI JHEPTHM, 3aKOH COXPAHEHUS HUMITYJbCa, 3aKOH COXPaHCHHS
ANIEKTPUUYECKOTO 3apsiia, 3aKOH COXPAHEHHUsI MAacCOBOTO 4HMcla, MOCTynaTel bopa,
3aKOH PaJMOaKTUBHOTO pacliajia, Mpu 3TOM paslinyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €ro MaTeMaTU4YecKOe BBIpAKEHHWE U YCJIOBHUS (TCpaHHIlbl, 0OJACTH)
MIPUMEHUMOCTH;

OTIPENICNIATh HAPaBJICHNUE BEKTOPA UHAYKIIMM MAarHUTHOIO TOJISl TIPOBOJIHUKA C
TOKOM, CWJIbl AMniepa u cuiibl JIopeHna;

CTPOUTbH M OMUCKHIBATH U300paKEHUE, CO3/ITaBaEMOE TUIOCKUM 3€pKaJIoM, TOHKON
JIMH301;

BBITIOJIHATh DKCHEPUMEHTHI O HCCIEIOBAHUIO (U3MUECKUX SIBICHUU U
MPOIIECCOB C HCIOJB30BAaHUEM TIPSIMBIX W KOCBEHHBIX M3MEPEHHI: MpPU ITOM
dhopmynupoBaTh NpodiaeMy/3aiady M THNOTE3y Y4EOHOTO IKCIEPUMEHTA, COOUpaTh
YCTAaHOBKY W3 MPEIJI0KEHHOTO 000pYA0BaHMsI, IPOBOAUTH OMBIT U (OPMYITHPOBATH
BBIBO/IbI;

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBbIE M3MEpeHUs (U3UYECKUX BEJIUYUH, MPU
ATOM BBIOMPATH ONTUMAIBHBIM CIIOCOO HM3MEPEHUs] U HCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH IOTPELIHOCTEN U3MEPEHUM;

MCCJIEI0OBATh 3aBUCUMOCTH (DPU3MUYECKUX BEITUYUH C WCIIOJIH30BAHUEM MPSIMBIX
W3MEPECHUI: TPU OTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH pPE3yJIbTAThI
MOJTY4YE€HHON 3aBUCUMOCTH (PU3MUECKUX BEJIMUMH B BHJI€ TaOJIUIl U TPpaUKOB, Je/IaTh
BBIBO/IBI IO pe3yJIbTaTaM UCCIEI0BAHNUS;

coOmro/IaTh TMpaBujia OE30MacHOTO TpyJa TP MPOBEJICHUU HCCICAOBAHHUN B
paMKax y4eOHOrOo DSKCIEePUMEHTa, Yy4eOHO-HCCIICIOBATEIhCKOH W MPOEKTHOMN
NEATEIbHOCTU C MCHOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOHUCTB M J1aOOPATOPHOTO
000py10BaHUS;

penaTh pacu€THBIE 3a/1a4u C SIBHO 33JJaHHOMN (DU3UUYECKON MOJIENbIO, UCTIOb3Ys
(¢bu3MYecKrue 3aKOHBI M TPUHIIAIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/Ja4d BBHIOMPATH
(UBUYECKYIO0 MOJIETTh, BBIIETATh (PU3HUECKUE BEIMUUHBI U (DOPMYJITBI, HEOOXOMMBIC



JUIsL €€ peuieHUs, IPOBOAUTH pacCyYEThl M OLICHUBATh PEAIbHOCTH IIOJY4YEHHOIO
3HaYeHUs] PU3NYECKON BEITMYMHBI,

peniaTh KaueCTBEHHbIE 3aJa4M: BBICTPAUBATH JIOTMYECKH HENPOTHUBOPEUYUBYIO
LENOYKY pPacCyKICHUH C ONOpPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznueckue sSBICHUS;

UCIOJIb30BaTh NPU PEIICHUN y4EOHBIX 337a4 COBPEMEHHbIE MH(OPMALIMOHHBIE
TEXHOJIOTUH [JIsl TIOUCKA, CTPYKTYpUPOBAHUS, WHTEPIPETALMU W NPEICTaBIICHUA
y4eOHOM M HAay4YHO-NONYJSAPHON HMH(POpMalMH, TOJYYEHHOM U3 pPa3IUYHbIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBAThH MOJIy4aeMyt0 HH(POPMALHUIO;

OOBSCHATH MPUHLIMIIBI JCHCTBUS MalIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pasnuyaTh yCI0BHUS UX 0€30MaCHOIO UCIIOJIb30BAHUS B IOBCETHEBHOW KU3HH;

MPUBOAMUTH MPUMEPHI BKJIA/a POCCHUMCKUX M 3apyOE€KHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHWE IIPOLIECCOB OKPYKAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUIL;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3HUKE B MOBCEAHEBHOM KHU3HU IJIs
oOecrieyeHuss 0€30MaCHOCTH TpPU OOpalIeHWHu C MNpUOOpaMU M TEXHUYECKUMHU
YCTPOUCTBAMHM, [JIsl COXPAHEHHUS 3JI0POBbSI M COOJIIOJCHHUS HOPM 3KOJIOTHYECKOTrO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TpyNIe C BbBIIOJHEHUEM pPA3IMYHBIX COLMAIBHBIX poJei,
IUTAHUPOBaTh pabOTy TpyMNIbl, PAMUOHAIBHO paclpeAessiaTh OOf3aHHOCTH U
IJIAaHUPOBATH JIESITEIbHOCTh B HECTaHAAPTHBIX CHUTYalMAX, aJ€KBAaTHO OLIEHUBATh
BKJIQJl K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHUE pAaCCMAaTPUBAEMOM TPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
Ne HaumenoBanu KounvecTBo yacoB DJIeKTPOHHBIE
© e pa3meiioB u (undpoBbIe)
n/ Becer  Konrpoabust = IIpakruyeckn
TeM o0pa3oBaTe/bHbIE
n 0 e padoThI e padoThI
NporpamMmsblI pecypcsbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITO3HAHUSA
®dusuka u
bu6mmoreka [JOK
METObI
11 2 https://m.edsoo.ru/7f41bf7
Hay4HOTO )
IO3HAHUA B
Hroro no paszneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bub6mmoreka [JOK



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

https://m.edsoo.ru/7f41bf7
2

bubmuorexa [JOK

2.2 JlnHamuka 7 https://m.edso0.ru/7f41bf7
2
3aKOHBI bubmuoreka [JOK
2.3 COXPAHCHHUS B 6 https://m.edsoo.ru/7f41bf7
MEXaHHKE 2
Utoro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OcHOBEI
MOTTeKYIIAPHO- bubmuoreka [JOK

3.1 . 9 https://m.edso0.ru/7f41bf7
KHHETHYECKOI 5
TEOpUU
OcCHOBBI bubmuoreka [JOK

3.2 TEPMOTMHAMUK 10 https://m.edsoo.ru/7f41bf7
u 2
ArperartHble
COCTOSIHUS bu6mmoreka [JOK

3.3 BEIIECTBA. 5 https://m.edsoo.ru/7f41bf7
®a3oBbIE 2
MePEXO/IbI

Hroro no pazneny 24

Pasnea 4. JIEKTPOJJUHAMUKA

DNEeKTPOCTAaTUK bubmiorexa HOK
4.1 . 10 https://m.edsoo.ru/7f41bf7
2
ITocTossHHBIH
AIEKTPUICCKUI bubnmnoreka [JOK
4.2 TokK. Toku B 12 https://m.edsoo.ru/7f41bf7
pa3snn4HBIX 2
cpenax
Hroro mo pazaeny 22
PeszepBHoe Bpemst 2
OBUIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME
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11 KIIACC

Koau4gecTBo 4acoB DJIeKTPOHHbIE
Ne HauMeHoBaHue
(uudposbie)
n/  pasgenoBuTeM  Beer Komrposbn — IlpakTuyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThI ue padoThbl
pecypchl
Paznen 1. 9JIEKTPOJUHAMMUKA
MaruautHoe
Holle bubnmoreka [IOK
11 ' 11 1 3 https://m.edsoo.ru/7f41
DNEKTPOMarHuT co7c
Hasi UHAYKIIHS —
Hroro mo pazaeny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
Mexannueckue
bubnuorexa [JOK
u
2.1 9 1 https://m.edsoo.ru/7f41
3JIEKTPOMArHUTH c97c
ple KOJIeOaHus
Mexannueckue
bubnnoreka IIOK
u
2.2 5 1 https://m.edsoo.ru/7f41
3JIEKTPOMArHUTH c97c
bIE BOJIHBI
bubnuorexa [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41
c97c
Hroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBBI
CrielMaIbHOMN bu6mmoteka [IOK
3.1 TEOpuun 4 1 https://m.edsoo.ru/7f41
OTHOCHUTEIILHOCT c97c
u
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
OJeMeHThI bu6nuoreka [IOK
4.1 KBAaHTOBOM 6 https://m.edsoo.ru/7f41
OIITUKU c97c
but6mmoreka [IOK
4.2 CrpoeHune aToma 4 https://m.edsoo.ru/7f41

c97c
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Bbubnuoteka LIOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41
c97c

Hroro mo pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

OJeMEeHTBI bu6nuoreka [IOK
5.1 aCTPOHOMHUHU U 7 1 https://m.edsoo.ru/7f41
acTpopU3UKH c97c
Hroro mo pazaeny 7

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

bu6nmoreka [IOK
06006
6.1 obHarotee 4 https://m.edsoo.ru/7f41
MTOBTOPCHHE
c97c
Uroro no pazueny 4
PesepBHOE BpeMms 3
OBIIEE
KOJIMYECTBO
YACOBIIO 08 4 !

[TPOTPAMME
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