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INOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHSI Ha YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHUM K pe3yibTaram
OCBOEHHSI OCHOBHOH 00pa3oBaTeIbHOW IMporpammel, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yd€roM deaepanbHONH pabouell mporpamMmbl BOCHHUTAHUA U
KOHLENLIUK TpenojaBaHus y4deOHoro npeamera «Pusuka» B 00pa30oBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi denepanuy, peanu3yommx OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

ConmepxaHnue mporpaMmbl 1O (U3HKE HAMpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOH KapTUHBI Mupa obydaromuxcs 10—11 knaccoB nmpu o0y4ueHUH
ux ¢u3nkKe Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-AEATEIBHOCTHOIO MOJIXO/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusamM OPI'OC COO k miiaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4YeHHs, a TaKXKe
VUYUTHIBAET HEOOXOJAMMOCTh peaau3allid MEXIPEIMETHBIX CBA3ed (PU3UKU C
€CTECTBEHHO-HAYYHBIMHU y4E€OHBIMH IIpeIMETaMu. B Hell onpenesnsstoTcs OCHOBHbBIE
1IN U3y4eHUs! (PU3UKH Ha YPOBHE CPEIHEro 0011ero o0pa3oBaHusl, INIAHUPYEMbIE
pe3yibTaThl  OCBOGHUA Kypca (PU3UKU: JIMYHOCTHBIE, METalpeIMETHEHIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no (hu3mKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YNIbTATHl OCBOEHUS Kypca (U3UKK Ha 0230BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeameTa « ODu3nkay 1o rogam o0ydeHHsl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA] B CHCTEMY
3HaHMI 00 okpy:xaroniemM Mupe. IIKoabHbIN Kypc (U3UKHA — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MUECKHE 3aKOHBI
JieKaT B OCHOBE IIPOIIECCOB U SIBJICHHMM, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbu3nyeckoir reorpadueii u actpoHomuei. Mcmonb3oBaHME W aKTHBHOE
npuMeHeHue (OU3MYECKUX 3HAHUM  OMpeAeNsaeT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe IHEpreTUKU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJTyYeHUs] HOBBIX MaTEpHaJiOB C 3aJlaHHBIMH CBOMCTBaMHU U Apyrux. Mzydenue
(bU3MKYM BHOCUT OCHOBHOM BKJIa1 B (DOPMUPOBAHKNE €CTECTBEHHO-HAYUYHON KapTHUHBI
Mupa oOydJaronuxcs, B (GopMUpOBaHHUE yMEHUN MPUMEHSATH HAYYHBIA METO]
MO3HAHUS TP BHITIOJTHEHUN UMHU YUYE€OHBIX UCCIIEIOBAHHM.

B ocHOBY Kypca pu3uKH U151 ypOBHS CpETHEr0 OOUIEro 00pa3oBaHus MOJI0KEH
pAI “ael, KOTOPbIE MOKHO PACCMATPUBATh KAK MIPUHLIUIBI €M0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypcC SIBIIETCS JIOTHUECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepHal U3 BCEX pa3leioB (PM3HMKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK U1 COBPEMEHHOM (DU3HKHU.



Hoesn eenepanusayuu. B coorBercTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEPHH, BEIIECTBE U
TnoJie.

Hoes eymanumapuzayuu. EE peanuzamus TIpeanoaraeT HCIOJIb30BaHHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
(bu3MKY ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHYECKUMH, HPAaBCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaonoti nanpasnennocmu. Kypce hU3uKH rpesmnonaraet 3HakOMCTBO
C IIMPOKUM KPYroM TEXHUUYECKHX U TEXHOJIOTHYECKUX MPUIOKEHUN U3YUEHHBIX
TEOpHUH U 3aKOHOB.

Hoes sxonoecuzayuu peamusyeTcsi TOCPEIACTBOM BBEJICHUS SJIEMEHTOB
COJEp)KaHUs, TMOCBSMIEHHBIX JKOJIOTUYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke OOCYKIEHUs
po6JieM pallMOHAIBHOTO IPUPOOIIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CTepXHEBBIMHU JJIEMEHTAaMH Kypca (PM3UKM Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (hU3MUecKkue Teopuu ((GOpMHUpPOBAHUE IMPEICTABICHUN O
CTPYKTYpE MOCTpOeHUsI GU3NYECKON TeopuH, posid (yHIaMEHTAIbHBIX 3aKOHOB U
MIPUHITUIIOB B COBPEMEHHBIX MTPEICTABICHUSIX O PUPOJIC, TPAaHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUN U MPOILIECCOB).

CucTeMHO-IeSITENNbHOCTHBIN TOAX0A B Kypce (U3HUKH peanu3yeTcsl Tpexie
BCEro 3a CYET OpPraHM3alMM IKCIEPUMEHTAIBHON JESTENbHOCTH O0YyYarOIIUXCA.
Jli1st 6a30BOT0 YpOBHS Kypca (DU3HKH — 3TO UCTIOJIH30BAHNE CUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B IPOrpamMme
no (u3uke OOBEIMHEHBI B OOIIMI CIHUCOK YUYEHMUYECKHX MPAKTUYECKUX PpadoT.
BrineneHue B yka3zaHHOM IepeyHE J1a0OpaTOPHBIX pPabOT, MPOBOJUMBIX IS
KOHTPOJISI U OIICHKH, OCYIIECTBIIACTCA y4acCTHUKaMU 00pa30oBaTeIbHOTO MpoIiecca
UCXOJII U3 OCOOCHHOCTEW TUTAaHMPOBAHUS U OCHaIeHus kabunera Qusuku. [lpu
3TOM OO0ecreurBaeTcss OBJaJCHUE OOYyYaIOUIUMHUCS YMEHHUSMH IPOBOIUTH
KOCBEHHBIC HM3MEPEHHUS, WCCIEAOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiroe BHUMaHUE yAETSETCS PEUICHUIO paCYETHBIX M KaUeCTBEHHBIX 3a]1ad.
[Tpu >TOM M1 pacYETHBIX 3a/1a4 MIPUOPUTETOM SIBIISTFOTCS 3a]1a4¥ C SBHO 3aJaHHOM
buznyeckoil MOJeNbl0, MO3BOJISIONIMNE MPUMEHATh HW3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pasleia Kypca, Tak U WHTETPUPYS 3HAHUS W3
pasHbIX pazaenoB. [|Jis kaueCTBEHHBIX 3a7ad MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUsl (UINYECKUX SIBICHUN M TPOILECCOB B OKpPYKAIOIIEH
XKU3HU, TpeOyrompe BbIOOpa (U3MYECKOM MOAETM Ui CUTyalldd MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.



B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k MaTepralibHO-TEXHUUYECKOMY
o0ecrniedyeHn0 y4eOHOro mporecca 0a30BbI ypoBeHb Kypca (PU3UKKM Ha ypOBHE
CpeqHero oomero oOpa3oBaHUsl JIOJDKEH H3YydaTbCsl B YCIOBMSIX MPEAMETHOIO
KabuHeTa (U3MKM WM B YCIOBUSX HMHTEIPUPOBAHHOIO KaOWMHETa IPEIMETOB
€CTECTBEHHO-HAYYHOr0 LHKJIA. B kaOuHeTe QU3MKH JOJDKHO OBITh HEOOXOIUMOE
nabopatopHoe O00OpYyJAOBaHUE [Ji BBINOJHEHUS YKA3aHHBIX B IpOrpaMMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMOHCTpalMOHHOE  000pyZoBaHHE (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U  OOECHe4MBaeT IOCTaHOBKY
NEPEYUCIICHHBIX B TporpaMmMe 1Mo (U3HKE KIIOYEBbIX JEMOHCTpAlUil mAJis
UCCIICIOBAaHMSI U3yYaeMbIX SIBICHMA H  TPOIECCOB, OMIUPHUYECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyaOBaHUE [UIsI YYEHWYECKHX MPAKTUYECKUX pPaldoOT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OOECIEUMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJamomuxcs. TemaTHuecKne KOMIUIEKTHI
7a00paToOpHOTO OOOPY/IOBAaHUSI JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BaHUU aHAJOTOBBIX W IHU(POBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMU LIETSIMU U3YUYEHUS PU3UKU B 00111€EM 00pa30BaHUHU SIBIISIFOTCSL:

o (opMupoBaHHE WHTEpeca M CTPEMJICHHsS OOYYaIOIIUXCS K HAaydHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJdbHBIX M TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MMO3HAHUS U (POPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOIO MUPOBO33PEHHUSI KaK pe3yJIbTaTa U3yueHUs: OCHOB
CTpOCHHMSI MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

o (dopMmupoBaHHE YMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJOTHIA.

JlocTrxeHne STUX Lele 00ecreunBaeTcsl pelieHHeM CIeAyIoNUX 3a/1ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

e MpuOOpETEHNE CUCTEMbI 3HAHUI 00 001X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUSAX, BKJIIOYAs MEXaHUKY, MOJCKYJISApHYI0 (QU3HUKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (dopMupoBaHWE YMEHHMI TIPUMEHATH TEOPETUYECKWE 3HAHUS IS
OOBsICHEHUsI (PU3MYECKUX SBICHMH B MNpUPOAE M JUId IPUHATUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pELICHUS pa3IUYHbIX 3a4ad C SBHO 3aJaHHOMN
dusznyeckoil Monenblo, 3alad, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3faHue GU3NUeCcKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHMSI W TPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHalW3a W HMHTEpIpeTanud uHbOopMaIu,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCJIOBHM MJIsi pPa3BUTHS YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipennaraemeiii B mporpamMmMe no (U3MKE MEpeueHb JIaboOpaTOPHBIX U
NPAKTHUYECKUX paboOT SBISIETCA PEKOMEHIOBAaHHBIM, YUUTEIh JEaeT BBHIOOP
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHAWBHIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COAEPKXAHUE OBYYEHUSA
10 KITACC

Paznen 1. ®u3zuka u MeTOAbI HAYYHOT'O MO3HAHMS

®usnka — Hayka o npuponae. HaydHble METOABI MO3HAHUSA OKPYKAIOLIETO
Mupa. Posib 3KcriepuMeHTa U TEOPUU B IPOLIECCE MTO3HAHUS IPUPObL. DKCIEPUMEHT
B (pusmke.

MogaenupoBanue (U3NYECKUX SBICHMA M mpolieccoB. HayuHble THIIOTE3BI.
dusnyeckre 3aKOHbI U TEOPUH. I'paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle W LHUQPPOBbIE HU3MEPUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe JBHXKeHUE. OTHOCHUTENBHOCTh MEXAHMYECKOTO JIBUXKCHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeIHsISI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, HUX MPOEKIMM Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENWHOE BIKeHue. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MEepeMEIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOosHOE MajieHue. Y CKOpeHue CBOOOIHOTO MaJICHHUSI.

KpuonuHeiHoe nBrxeHue. JBrkeHne MaTepuaibHOM TOUKHU IO OKPYKHOCTH
C MOCTOSIHHOM IO MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAS! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKEHUS.

[IpeobpazoBanue IBMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne aBuxeHUs Tena, OPOIIEHHOTO IOJ yIioM K TOPU3OHTY U
TOPU3OHTAIILHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTu npu JBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHS C LEIBIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLICHUSI MEXAY ITyTAMH, MPOWUJICHHBIMUA TEIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue nBr>KeHUs Teaa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunmmn  otHocurensHOCTH — ['aymmnes.  llepBeii  3akoH  HbroTona.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuina. [Ipunuun cynepno3unmu cuil. Bropoit 3akon HeroToHa 111st
MaTepuagbHOU TOUKU. Tpernil 3akoH HbproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoOro Ttarorenus. Cumia Tspkectu. llepas kocmumueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHusl CKOJIBKEHUS U cuiia TpeHus nokos. Koaddumuent tpenusi.
Cuiia conpOTUBIIEHUS NPU IBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeibHOE IBIXKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHndeckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: NOAIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHune nHepuu.

CpaBHeHUE Macc B3aMMOICUCTBYIOIIUX TEll.

Bropoii 3akoH HproToHa.

N3mepenue cu.

CroxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AedhopMaIiiu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIUX B MPYKHUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TEJd, HWMEIOIIETO OCh
BpallCHUSI.

Tema 3. 3akonsl coxpanenus 6 Mmexanuke

NMnynbc MaTtepualibHOW TOYKU (Te€na), CUCTEMbl MAaTEpHAbHBIX TOUEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJbCa Tela. 3aKOH COXpaHEHHUs HMMITYJIbCa.
PeakTuBHOE NBM>XEHHE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPIUH.

[TorennumanbHas DHEPTHUSAL. [TorennmanbHas JHEPTUSA YIIPYro
nehopMupoBaHHON NpyxkuHBL. [loTeHIIManbHas SHEPrus Tesla BOIU3U NOBEPXHOCTH
3eMIIH.

[ToreHuuanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  pabOThI
HEIOTEHIUAIBHBIX CHJI C ©3MEHEHHEM MEXaHUYECKOM SHEPTUN CUCTEMBI TEJI. 3aKOH
COXPAaHEHUS MEXaHUYECKOU YHEPTHH.

VYrpyrue u Heynpyrue CTONKHOBEHHS.

TexHuyeckue yCcTpoOMCTBA M IPAKTHUYECKOE NMPUMEHEHHE: BOIOMET, KOIIED,
IIPY>KUHHBIN [TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATBLHON SHEPTUH B KHHETHYECKYIO U 0OpPaTHO.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3ydeHne aOCONIOTHO HEYNPYroro yAapa ¢ MOMOIIBIO JBYX OIMHAKOBBIX
HUTSHBIX MasgTHUKOB.

HccnenoBanue cB3u pabOThI CUIIbI C U3BMEHEHHEM MEXaHUYECKON IHepruu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pa3nen 3. MoJgiekyasipaasi pu3uka U TepMOAUHAMUKA
Tema 1. Ocho6bl MOIEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. duddysua. Xapakrep IBUKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BellecTBAa. MOJIENU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPBIX TEI U 0OBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenscus.



Mopgens  upeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAs TeMreparypa Kak Mepa
CpEIHEN KWHETHMYECKON SHEPruy TEIUIOBOTO JBWXEHUA dvactull raza. [llkama
temneparyp KeneBuna. ['a30Bbie 3akoHBI. YpaBHeHHe MeHneneeBa—KiamneipoHa.
3akon JlanbToHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduyeckoe MPEACTaBICHHE H30MPOIIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Llemoncmpayuu

OneIThl, AOKAa3bIBAIOIINE JIMUCKPETHOE CTPOCHHUE BENIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpiThl 0 AU(GY3UU KUAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAKOIIUE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aNMO/ICHICTBHSL.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS UICAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTY MEKTy TapaMeTpaMu COCTOSIHUSI Pa3pe:KEHHOTO
rasa.

Tema 2. OcHo6bl mepmoOuUHAMUKU

TepMoauHamMuueckass cucTeMa. BHyTpeHHs DHEpPrusi TEpMOAMHAMUYECKON
CUCTEMBI U crioco0bI €€ n3mMeHeHus. KonmuecTBo TeIIoThl U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  raza. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHUE. Y IeJIbHAs TEIIOEMKOCTh BEILIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEpEIaye.

[lonatue 00 amguabaTHOM mporecce. IlepBblii 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOJMHAMHUKHM K H3omporeccaMm. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon tepmoamHamuku. HeoOpaTuMoCTh TpOIeCCOB B TPHUPOJIE.

TennoBble  mamwmHbl.  [IpuHUOMOBI  AEWCTBUSA  TEIJIOBBIX  MAIIIMH.
[IpeoOpa3zoBaHust SHEpPruM B TEMIOBbIX MaiinHax. Koap¢uuueHT mone3Horo
nevctBus temioBoil mamwuHbl. [ukn KapHo u ero ko3¢ @UIMEHT MOJIE3HOTO
JEUCTBUS. DKOJIOTHUECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPHUMEHEHHWE: JIBUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEpruM Tejla IPHU COBEPIICHWU pPabOThI: BBLIET
npoOKK 13 OyTBUIKM IOJ JIEWCTBUEM CXATOro BO3/AyXa, HarpeBaHue 3¢dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

M3mMeHeHne BHYTPEHHEHW 3HEpruu (TemiepaTypbl) Tella Mpu Temionepeaaye.

OmnbIT N0 aIMadaTHOMY PACILIMPEHHIO BO3/TyXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEs] BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckui sxcnepumenm, nabopamopnvie pabomoi

N3mepeHne ynenbHON TEMI0EMKOCTH.

Tema 3. Acpezamnvie cocmoanusa eeujecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u kKoHJeHcarus. Mcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCUTEJbHAS BIIAXHOCTh BO3JAyXa. HachelleHHBId Map. YaenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUSI OT 1aBJICHUS.

TBépnoe Teno. Kpucramimueckre u aMoppHbie Te€na. AHU30TPOIHUS CBOWCTB
kpuctaiuioB. Kuakue xpucrtaibl. CoBpemeHHblE Martepuaibl. [lmaBneHue wu
KpUcCTayuIM3anus. Y aefibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHUE TEMIOBOTO OalaHca.

TexHUYecKue yCTpOMCTBA M MPAKTHUYECKOE NPHUMEHEHHUE: TUIPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU MOTYYEHUSI COBPEMEHHBIX MaTepUaloB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npu noHW>XKEHHOM JaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Habmoienue HarpeBaHus U MJIaBICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusvie pabomoi

N3mepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. DnekTpoamHamMuka
Tema 1. dnekmpocmamuxa
DnexTpuzanus Tell. DJIeKTpUUecKuid 3apsj. JBa Bua 3IeKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  AMDJIEKTPUKHM W MOJYNPOBOJHUKH. 3aKOH  COXpaHEHUs
AIIEKTPUYECKOTO0 3apsija.
B3aumopeiictBue 3aps10B. 3akoH KyioHa. To4eUHBI AIEKTPUUECKUI 3apsil.
Onextpuueckoe mnone. HanpsxéHHocTs dnekTpudeckoro noss. [IpuHimn



CYNEPHO3ULIUNA IEKTPUYECKUX Iosner. JIMHUKM HanpsyKEHHOCTH JIEKTPUYECKOTO
TOJIS.

PaGota cun anektpoctaTudeckoro noJist. [lorernuan. PasHOCTh MOTEHIHAIOB.
[IpOBOAHUKM W IHUAJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tnose. [[uanexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

TexHuyeckue yCTpoHWCTBA M NPAKTHUUYECKOE NPHUMEHEHHE: 3SIIEKTPOCKOIL,
AIIEKTPOMETpP, OJCKTPOCTAaTHUECKasl 3allluTa, 3a3eMJICHHE JIJIEKTPONPUOOpPOB,
KOHJIEHCATOpP, KONMMPOBAJIBHBIN aIapar, CTPyMHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHIMI JEUCTBUS JIEKTPOMETPA.

B3anmoenicTBrue HadIEKTPU3OBAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKHM B DIIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMPIEKTPUKY B IIEKTPOCTATUIECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHcCAaropa OT IUIOLIAAH
IIJJACTUH, PACCTOSHUS MEXAY HUMH U JUIEKTPUUYECKON TPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwii 31ekmpuueckuit mox. Toku é paznuunvix cpeoax

OJEKTPUYECKU TOK. YCIOBHUS CYLIECTBOBAaHMS 3JEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuna Toka. [TocTosIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 yyacTka LenH.

DJIEKTPUYECKOE CONPOTHUBIICHUE. YIENbHOE CONPOTHUBIICHHE BELIECTBA.
IlocnenoBarenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COSAMHEHNE ITPOBOJIHUKOB.

PabGotra oanmektpuyeckoro Toka. 3akoH JDkxoyms—Jlenma.  MomHOCTS
AIEKTPUYECKOTO TOKA.

DNEeKTpoABMKYLIAsl CHJIa U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHHKA TOKA.
3axoH Oma Ju1st MOMHOM (3aMKHYTOM) 3JieKTpuyeckoi 1ienu. KopoTkoe 3aMbIKaHUE.

ONEKTpOHHAsA  MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomyrmpoBOTHUKMY. CobcTBeHHast 17§ MIPUMECHAs IIPOBOJIUMOCTD
noJIynpoBOoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJNeKTpUYeCKHid TOK B  pacTBOpax M paciulaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOLUALINA. DIIEKTPOIIH3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTENbHBIM
paspsa. Monnus. 11nazma.

TexHHUYecKue yCTpOMCTBAa M NPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, JJIEKTPOHArpEBaTENIbHbIE MPHUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOAHUKOBBIN MO, TajbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuitbl TOKa U HaPSHKEHUS.

3aBUCHUMOCTh CONPOTUBIICHHS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMeniaHHOe cOeIMHEHUE MMPOBOTHUKOB.

[Ipsmoe w3MepeHue dIeKTpoABMKyIIed cwibl. KopoTkoe 3ambikaHne
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoi pa3psl ¥ IPOBOJAUMOCTB BO3AYXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

M3y4yeHne CMEanHOrO COEIMHEHUSI PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
COINPOTHUBJICHUSI.

HaOmronenue snexktposnsa.

MexnpeaMeTHblie CBA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kjacce ocylecTBiseTcs ¢
YY4ETOM COZAEPKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcamMHM MAaTE€MaTUKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nowsimusi, CBS3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, TUnoresa, (puanyeckas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: penieHHMe CHUCTEMbl YpaBHEHMH, JIMHEHHAs (QyHKIMS,
napaboma, runepOosa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW Ipupoje, auddysusi, ocMoc,
TEII00OMEH >KMBBIX OPraHU3MOB (BUIbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEMJIOBbIE CBOMCTBA TBEPABIX TEIL, JKUJIKOCTEN U T'a30B,



AIIEKTPUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMALMS,
rajlbBaHHKa.

l'eoepacghus: BNaxXHOCTh BO3/yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUe IBUKEHUU C HMCMIOJIB30BAHHEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOJAIIWIHUKH, HCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYIrHE), IBUIaTelb BHYTPEHHEIO
CrOpaHus, mapoBas TypOHHA, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMAaTEpHUalOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIH IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. JnekTpoauHamMuKa

Tema 3. Maznummnoe none. I1eKmpomazHUMHAA UHOYKYUS

[TocTosiHHBIE MarHUTHI. B3anmo1elicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUMH. [I[pUHIUIT CynIepro3UIIMu MarHUTHBIX MOJIEH.
Jluvann marHuTHOW WHAyKUMW. KapTMHa JWMHAM MArHATHOW WHIYKIUU TOJIA
MOCTOSTHHBIX MarHUTOB.

MarautHOoe T1OJ€ TPOBOJHHMKA C TOKOM. KapThHa JHMHUNA WHAYKIUA
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOTO0 TMPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOT'O
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAYyJIb U HAITPaBIICHHUE.

Cuna Jlopenua, €€ MOIysb U HaIIpaBJICHUE. [BUKEHUE 3apSKEHHON YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOoTOK BekTOpa MarHUTHOM
WHAYKIUAHW. OJIEKTPOABIXKYIAS CWiIa HWHAYKUAH. 3aKOH BJEKTPOMArHUTHOMN
nHaykuuu dapazes.

BuxpeBoe nsnexkTpuyeckoe Imoje. DIEKTPOABMKYIIAs CHJIA WHAYKUIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJIEKTPOABMKYIAS  CHUia
CaMOWHIYKIIUH.

DHEeprus MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHu4eckue yCTPOMCTBA W MPAKTHUYECKOE NPUMEHEHUE: TMOCTOSHHbBIC
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOJBUraTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YacCTHUL, MHIYKIIMOHHAS NEYb.



Llemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE TIEKTPOHHOIO MMyYKa MarHUTHBIM TTOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMmopelicTBrUe IBYX MTPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

Jenctue cuibl JIOpeHIIa HAa HOHBI AJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON WHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJICKTPOJABHMKYIIECH CUJIbI MHAYKIHMH OT CKOPOCTH MU3MEHEHMS
MarHuTHOTO ITIOTOKA.

SIBeHre CaMOMHAYKIIWH.

Yuenuuecxuii oxcnepumenm, 1abopamopuvle pabonvl

N3ydyeHre MarHuTHOT'O MOJISI KATYIIKH C TOKOM.

HccnenoBanne nelCTBUSA MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHON WHIAYKIIHH.

Pa3nea 5. Kote6anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHunHvle Kojiedanus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJIOaHMS.
["apmonnyeckue konedanus. [lepuon, wacrora, ammumryga u (aza xoneOaHUU.
[Ipy>XMHHBIN MasTHUK. MaTeMaTUYeCKUN MAasTHUK. YPaBHEHHUE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJeOaHUS B
UJCATLHOM KOJIeO0AaTeIbHOM KOHTYpe. AHAJOTUS MEXKIYy MEXaHUYEeCKUMU U
AIEKTPOMArHUTHBIMU KoJiebanusiMu. @Dopmyna TomcoHa. 3akOH CcoOXpaHEHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUMX KojeOaHUsAX. BeIHYX/IeHHbIE MEXaHUUECKHE
kosieOanus. Pezonanc. BeiHy X A€eHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemennbiii  TOK. CHHyCOMAANBHBIM NEPEMEHHBIA TOK. MONIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE U JEHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya u nMoTpedICHUE ANEKTPUUECKOM
DHEPrur. DKOJIOTMUECKUE PUCKH MPU MPOU3BOACTBE 3IEKTpodHepruu. Kymbrypa
VCITOJIB30BAHUS JIEKTPOSHEPTUH B MIOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHME: DIICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KoseOaTENbHON CUCTEMbI (NPYKUHHBIM WU
MaTeMaTUYECKUI MasSTHHK).



Hab6nrogenue 3aTyxaromux KoJeOaHui.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJICOAHUM.

HaOnronenue pezonanca.

CB0OOOIHBIE 2TIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpW MOCIENOBATENIBHOM COEAWHEHWHU PpPE3UCTOPa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Monens JIMHUH 3EeKTPONEepEIayH.

Yyenuueckuii oxcnepumenm, 1abopamopmsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MajbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B LIETIH U3 MOCIIEIOBATENIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNIHbIE 60IHbL

MexaHnueckue BOJHBI, ycioBUs pacnpocTtpanHeHus. Ilepuoa. CkopocTh
pacrpocTpaHeHuss W JjuHa BOJIHBL [lomepedHble W TPOJIOIBHBIE BOJIHBIL.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3BykKa. I'poMkocth 3Byka. Beicora ToHa. TemOp 3BykKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIOBUS U3IYUEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aunmnas opuentauus BektopoB E, B, V B sanexkrpomaruutHoi BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpeJIOMIICHUE, ToJsipu3anus, Tudpaxius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 37eKTPOMarHUTHBIX BOJH. [IprMeHeHHe 2JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI paguOCBsI3U U TeleBuAeHUsA. Pagronokanusi.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBa M TMPaKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTMKA B TEXHUKE W MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacIpOCTPaAHEHHUE MOMEPEUYHBIX U MTPOIOJIBHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue narepdepeniuu u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBS3u I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOM U
4acTOTOM KoseOaHUM.



HccnenoBanre CBOKWCTB AIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, IPEITOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTepepeHIINs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. lIpsMonuHENHHOE pacIpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexe. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHune cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHue n3o0pakeHUil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS cBETa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. I[IpenenpHbli yroa mOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cseta. CiioxHbIi cocTaB O0enoro cseta. L[Ber.

Cobuparoniyie U paccemBaromue JuH3bl. ToHKas 1ruH3a. DOKYCHOE pacCTOsSHUE
U ONTHYECKas CUiia TOHKOW JUH3bL. [locTpoeHne nzo0paxeHuil B COOMPAIOMINX U
paccenBaroIMX JIMH3aX. PopMyIIa TOHKOM JUH3BIL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenesbl TPUMEHUMOCTH T€OMETPUUECKOUN ONTHKHU.

BonnoBass ontuka. Wurtepdepenuus cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMOIEHWA MAaKCUMyMOB M MHUHMMYMOB B HHTEp(EpPEHIIMOHHOU
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UICTOYHHUKOB.

Hudpakaus ceta. [udpakumonHas pemérka. YciaoBHEe HaONIOACHUA
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHU4ecKue yCTpPOMCTBAa M MNPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKON, BOJOKOHHAas
OITHKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpssMonIMHENHOE pPACIIPOCTPAHEHHWE, OTPAXKEHHE M IPEIOMIICHHE CBETA.
OnTuyeckue NpuOOpHI.

[TomHOE BHYTpEeHHEE OTpaxkeHue. Monens cBeToBoAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenue nnrepdepeHiinu cpera.

Hab6mronenune nudpaximm ceera.

HaOmronenue nucnepcuu cBeTa.

[ToyyeHue ciekTpa ¢ HOMOIIBIO TPU3MBI.

[Tonydyenue crekTpa ¢ TOMOUIBIO0 AUPPAKINOHHON PEIIETKY.

HaOnronenue nosisipusanuu CBETA.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi

N3mepenne nokasaress IpeIoMIEHHS CTEKIIA.



HccnenoBanue cBOWCTB M300pAKEHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3nes 6. OcCHOBBI cHeMAJILHOI TEOPUH OTHOCUTEIbHOCTH
['paHnLIBI MPUMEHUMOCTH KJIACCUYECKOU MexaHUKHU. [locTynartsl crienuaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISL CKOPOCTH CBETA B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpAIlCHUE
JUIVHBI.
OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBs3b MacChl C DHEPrUEH U UMITYJILCOM PEIIATUBUCTCKOM YaCTULIbI. DHEPTU
ITOKOSI.

Pasznen /. KBantoBasi puzuka

Tema 1. Inemenmul K6aHmMOB0OIU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEprur GOTOHA C €r0 YACTOTON. DHEPrus
U UMIyJbC (pOTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3aKoHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dboTorddekra.

Jasnenue ceeta. OnwiTel I1. H. Jlebeaena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpPOHCTBA U MPaKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o103(h(DHEKT Ha yCTAHOBKE C IMHKOBOW MIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHIL.
[ImanerapHas mognens aroma. Ilocrynarel bopa. M3mydyeHune u moriomeHue
(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHS DHEPTrUU Ha Jpyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBbIe cBolicTBa yactull. Bonuel ne bpoina. KopnyckynspHo-BoIHOBOM
JTyaTnu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHuyeckue ycTpoWCTBa M NPAKTUYECKOE NMPUMEHEHME: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.
OnpeneneHue IIMHBI BOJIHBI JIa3epa.
Habnronenue nuHenvaTsiX CIEKTPOB U3TyYEHUS.
Jlazep.
Yyenuueckuii oxcnepumenm, 1abopamopmsvie pabomul
HabGnronenue nuHenvyaToro cekTpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTBI, JTOKa3bIBAIOLIUE CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pezepdopaa no ornpeneneHno coctaBa paaAuoakTUBHOTO
m3nydenns.  CBoiictBa  anbda-, Oera-, raMma-u3nydeHus.  Biusane
PaZ0aKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykimonuas monens simpa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormsl.
Anb(a-pacnaa. OJEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnag. [amma-
U3IIydeHHE. 3aKOH PAaIMOAKTHUBHOIO paclaja.
OHeprus cBA3M HYKJIOHOB B sifpe. SnepHble cuiibl. Jledekt Maccsl sapa.
Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.
SAnepusiii peaktop. TepmosinepHsiii cuHTe3. IIpobOiieMbl M NEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.
DOneMeHTapHbIe YacTULbl. OTKPBITHE MTO3UTPOHA.
MeTobl HAOTIOAEHUS M PETUCTPALIUU AIEMEHTAPHBIX YACTHII.
@dyHaMeHTalbHbIe B3aUMOACHCTBUA. ENMHCTBO (PU3MUECKON KapTUHBI MUPA.
TexHUYeCcKHe yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHE: T03UMETpP, KaMepa
Buiibcona, sinepHblil peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIIHUX YaCTHULI.
Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwi
HccnenoBanre TpekoB yacTuil (110 TOTOBBIM (oTorpadusm).

Pa3nen 8. DyieMeHTHI ACTPOHOMUM M ACTPO(PUIUKHU

DTarnbl pa3BUTUS aCTpOHOMUH. [[puKIagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro nHebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBU>KCHUE.

CoiHeuHast cucreMa.

Connne. ConHeuHass akTHUBHOCTh. McTtounuk sHeprum ConHila U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CHEKTpadbHBIA Kjacc —
CBETHUMOCTB». 3BE3/IBI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHMMOCTH «Macca —
CBETUMOCTBY» JJISI 3BE3] TJIABHOW MOCJIEN0BATEIBHOCTA. BHYTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKACHUHU U 3Boatound ConHLa u
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. [lonoxenue u nBwxeHue ConHUa B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSApax
raJIaKTHK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa00sa. Pazdoeranue rajiakTuk.
Teopus bosbioro B3peiBa. PEMKTOBOE U3ITyUYCHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HabGnronenus: HeBOOPYKEHHBIM TIJ1a30M C HCIIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN JJI1 ONPENENICHUs MOJOXKEHUSI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6monenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo0o01maromuiee MOBTOPEHHE

Pony u3uku © acTpOHOMHU B IKOHOMUYECKOH, TEXHOJOTHMYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax AesITEIbHOCTU YeJIOBEKA, POJIb U MECTO (PUBHUKU U
aACTPOHOMHUU B COBPEMEHHOW HayYHOUN KapTUHE MUPA, pOoib (GU3NYECKON TEOpUn B
dbopMHUpoOBaHUU TPEJICTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON
KapTUHBI MHpa B OOHIEM Py COBPEMEHHBIX E€CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 6a30Boro ypoBHs B 11 kiacce oCylIeCTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MAaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJICHWE, HAay4HbId (akT, rumoresa, (puanyeckas BeIMYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CHUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(GYHKIIUM: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO, BEKTOPHl U UX IMPOEKIMH HA OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUN, MNPU3HAKKH TMOJ00US TPEYroJbHUKOB,
ompeiesIeHHe UIONIAIU TIOCKUX GUryp u o0beéMa Tel.

buonoeus: snextpuueckue SBICHUS B JKHBOW MpHUPOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paananyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAS CTPYKTYpa TBEPABIX
TEJI, MeXaHU3MbI 00pPa30BaHUS KPUCTATUTMYECKON PEIIETKH, CIEKTPATbHBIA aHATHU3.



l'eocpagpusa: MarHWUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
dboToChEMKA 3eMHON TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMJIICTPSICCHUH.

Texnonocusi: JIMHAWA 3JEKTpOINEpeady, TeHepaTop NEpPEMEHHOro0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS T€4Yb, pajap, pPaauonpuEMHUK, TEJIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA,
coJiIHEeYHas barapes.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenune yudeOHOTO Tpeamera «®Du3WKa» HA YPOBHE CPEIHETO OOIIETro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro nmpeaMeTa «Pu3nKa» AOJKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYaroluXxcs PyKOBOJCTBOBAThHCS
chOpMUPOBAHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHH, COOTBETCTBYIOUIUX
TPaJIULMOHHBIM IEHHOCTSAM POCCHUHCKOIro OOIIeCTBa, pacCUIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3allid OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOTr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUU 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHSATHE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX  T'YMAHUCTHUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEPECAX I'PAKIAHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJIEVCTBOBATH C COLMAJIbHBIMA NHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUSI:

c(hOpMHPOBAHHOCTH POCCUMCKOM TPaXKTaHCKON UIEHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSAM
POCCUICKUX YUEHBIX B 00JaCTH PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBECHMUS;

CIIOCOOHOCTh OLIEHHWBATh CHUTYalUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTHU, B TOM YHUCIIC B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHUE JJUYHOTO BKJIa/1a B IOCTPOEHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOLWIEHUE K MUPY, BKJIFOUas 3CTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKOol HayKe;

5) TpyaoBOro BoCIMTAHUSI:



UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBbHOM NEeSTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKON M TEXHUKOM, YMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTu
(U3HUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) IK0JI0rH4eCcKOro BOCIUTAHMSA:

C(OPMHUPOBAHHOCTHh HKOJIOTUYECKON KyJIbTYphbl, OCO3HAaHUE TJI00ATIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IUIAHUPOBAHKE U OCYLIECTBIICHUE IEUCTBUM B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHue OIbITa JEATEIBHOCTH DJKOJOTMYECKOW HaIpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOT0 O3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAaHHWE LIEHHOCTH HAy4YHOM JEATEIbHOCTH, TIOTOBHOCTH B IIPOLIECCE
U3y4eHUs! GPU3HKHU OCYIIECTBIISATh MPOEKTHYIO U UCCIIEI0BATEIBCKYIO AEATENBHOCTD
WHIVBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHBbIE 1eiiCTBUSI
ba3oBble Jiornueckue aAeMcTBUA:
CaMOCTOSATENIbHO  (OpPMYyJIHMpOBaTH W aKTyaJu3UpOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENEIATh e JNCITCIbHOCTH, 3a/1aBaTh MapaMeTpbl M KPUTEPUH HX
JIOCTHKCHHS;
BBISIBIIATH  3aKOHOMEPHOCTH M IPOTHBOPEUYHS B  paccMaTpPHBAEMBbIX
(bU3NYECKUX SIBICHUSIX;
paspabaThIBaTh IIAH PEHICHUS MPOOJIEMBl ¢ yUYETOM aHAIM3a WMCHOIIMXCS
MaTepHaIbHBIX ¥ HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHBHI B JCSATEIHHOCTD, OTICHUBATH COOTBETCTBHUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIIEICTBUI AEATCILHOCTH,
KOOPJIMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSAX PEaIbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;
pa3BUBATh KPEaTUBHOE MBITIUICHHUE TTPH PEIICHHUH KU3HCHHBIX MPOOJIEM.
ba3oBble ucciaenoBarebCKue AeiicTBHA.
BIIAJICTh HAYYHOU TEPMHUHOJOTHEH, KIIOYEBBIMU MOHATUSIMH U METOJIaMU
(bu3nYeCcKo HAYKH;



BJIAJETh HABBIKAMU y4€OHO-UCCIIEI0OBATEIbCKON U MPOEKTHOM AESITENbHOCTH
B 005acTy PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY TMOUCKY
METOJIOB pelIeHUs 3a7ad (PU3MUECKOrO COJEP)KaHUsA, NPUMEHEHUIO Pa3INYHbIX
METOJI0B IO3HAHUS;

BJIAJE€Th BUJAAMU JEATEIBHOCTH [0 TIIOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALINY, IPEOOPA30BAHUIO U MPUMEHEHHIO B pa3IMYHBIX Y4EOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyalM3UpoBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUs, HAXOIUTh apTyMEHTBHI JUIs 10Ka3aTeIbCTBA CBOUX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh IIOJIyYCHHbIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOpPMyIHpOBaTh COOCTBEHHBbIE 3aJayd B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3UKE B MPaAKTUUYECKYlO 001acTh
KU3HEJEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OPUTrMHAIBHBIE IOJXO0Abl U PELICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undgopmanueii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHs] MHPOpMaluuu (PU3UUECKOTO COJAEPKAHMS W3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATENIbHO OCYUIECTBJISATh IOUCK, aHaJu3,
CUCTEMAaTH3allMI0 U HUHTEpPIpeTaluio MHPOPMalUK Ppa3IUYHbIX BUAOB U (GopM
IIPEJICTaBIICHMSI,;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMAIUH;

UCIIOJIB30BaTh  CPEICTBA  MH(DOPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TE€XHOJIOTHUI B PELICHWH KOIHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0ICHNEM TPEOOBAHUN 3PrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHOU
0e30MacHOCTH;

co3JaBaTh TEKCThl (PU3MUECKOTO COJAEp>KaHUS B pa3IMYHBIX (opmaTtax ¢
yu€TOM HazHayeHHsI THPOPMAIIMHU U LIETIEBON ayJUTOPUH, BRIOMpasi ONTUMAJIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTU3alIUH.

KoMMmyHuKaTHBHBbIE yHUBEPCAJIbHbIE YUeOHbIe AeiicTBHUS:
OCYIIECTBJIAThH OOIIEHNE HA YPOKaX (PM3UKH ¥ BO BHEYPOUHOU ACSITEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MIWUKTHBIX CUTyallud W CMSTYaTh
KOH()JIUKTHI,



Pa3BEPHYTO W JIOTUYHO H3JaraTb CBOI0 TOYKY 3pE€HUS C HCHOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

MMOHUMAaTh M MCIIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
paboThI;

BBIOMpATh TEMAaTHUKy U METOJbl COBMECTHBIX JACHCTBUU € y4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

MPUHUMATh LEJIM  COBMECTHOM  JCATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBUI,
pacmpeieniaTh pojad € y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pPEe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJAOTO YYaCTHUKA KOMaH/Ibl B OOLITUI
pe3yabTart Mo pa3paboTaHHBIM KPUTEPUSIM;

Mpeajaratb HOBBIE NPOEKTHI, OLEHHMBATh HAEHU C TO3WIMA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHUBEpPCAJIbHbIC y4eOHbIE 1efiCTBUSA
Camoopranm3anus:

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATENIbHYIO JESTEIBHOCTh B 00JACTH
GU3MKK U aCTPOHOMHHM, BBIABISATH NPOOJEMBbI, CTaBUThb MU (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHS] PAcUYETHBIX M KadeCTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS MPAKTUUYECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacuMpsTh paMKH y4eOHOIro IMpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTEHUMH;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a pelLIeHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO 3pYyIHULIMH B 001acTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLHOHAJIbHBIH HHTEJVICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HAaBBIKAMHM  [IO3HABATEJIIbHOM  pedieKcur KaKk  OCO3HAHUs
COBEPIIAEMBIX JEUCTBHUM M MBICIUTENBHBIX IIPOLECCOB, HX PpE3yJbTaTOB U
OCHOBAHMI;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CHUTYal[lH, BHIOOpa BEPHOTO
pelieHus;



YMETh OIIEHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHIDKCHUIO;

MPUHUMATh MOTHBBI W apTryMEHTBHI JPYTHX TIPU aHAIW3E pPe3ylIbTaTOB
TESITEIILHOCTH,

NPUHUMATH Ce0s1, TOHUMAasi CBOM HEJIOCTATKU M JJOCTOWHCTBA,

NPUHUMATh MOTHBBI W apTryMEHTBHI JPYTHX TIPU aHAIW3E pPe3yIbTaTOB
TESITEIILHOCTH,

pHU3HABaTh CBOE MPaBO U MIPABO JAPYTUX HA OIIHOKH.

B mporiecce moCcTHKEHNS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHSI IIPOTPAMMBI TI0
dbu3uke JUII  YPOBHS CpeIHEro ooOmero oOpa3oBaHUs Yy OOydYaroIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATbHBIN WHTEJUICKT, TIPEATOIar afO A
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh MMOHUMATh CBOE SMOITMOHATBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOI dMOLIMOHAIBHOU chephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE MPHHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHWE, CIIOCOOHOCTh aJalTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMU, BKIIIOYAIONIIEH CTpeMJIEHHE K JIOCTHKCHUIO LIEeTU U
yCcrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEM;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPU OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCThH BBHICTPAUBATh OTHOIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(PIUKTHI.

HPEJIMETHBIE PE3YJIBTATDBI

K koniry o6yuenus B 10 kj1acce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOWM HAay4yHOW KAapTUHbl MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS M3YYCHHBIX (DU3UYECKUX MOJCIICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] PU pPelIeHn: (PU3NIECKuX 3a/1ad;

pacno3HaBaTh (pU3MUYECKHE SBIEHUS (IIPOLECChI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHMKH, MOJIEKYJISIPHO-KUHETUYECKOW TECOPUM CTPOECHHUS BEIECTBA U



ANEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEUNHOE IBUKEHUE,
CBOOOJHOE MaJe€HUE TeJl, IBHKEHHE MO OKPYKHOCTH, WHEPLUS, B3aUMOJECHCTBHE
Ten, AudQys3us, OpOyHOBCKOE IBMKEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX TEJ,
U3MEHeHue o0bEMa TeNl NpPU HarpeBaHWU (OXJIAXKICHUM), TEIUIOBOE PAaBHOBECHE,
UcCllapeHue, KOHJCHCAlUA, IUIAaBJICHUE, KPUCTALUIM3ALMA, KUIICHUE, BIIAXKHOCTH
BO3/yXa, MOBBILICHUE NABJICHUs Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYIC,
CBsI3b MEXZY ITapamMeTpaMM COCTOSIHUA ra3a B M30Ipoleccax, ICKTpU3anus Tedl,
B3aMMO/JICHCTBUE 3apsJI0B;

OIKCHIBATh MEXAHWYECKOE JBUKEHHUE, MCIONb3ysd (PU3NUECKUE BEIMYMHBI:
KOOpAMHATa, IIyTh, IIEPEMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHUIa,
VMIIYJIbC T€Jla, KUHETUYECKash dHEPrus, NOTCHUHUAIbHAS DHEPIrus, MEXaHUYeCKas
paboTa, MexXaHW4YecKass MOIIHOCTh; IPU OINHWCAHUM [PABUIBHO TPAKTOBATH
(Gu3NYECKUN CMBICH HCIOJIb3YEMBbIX BEIMYMH, MX OOO3HAUYEHUS U EIUHUIBL,
HaXoAUTh (YOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUYUHY C JPYTHMMHU
BEJIMYMHAMU;

ONMCHIBATh M3YYECHHBIE TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBJICHMUS,
UCIIONIBb3ysl (DU3MYECKHE BEJIWYMHBL: JaBJICHUE Tra3a, TeMIleparypa, CpeaHss
KUHETUYECKash DHEPrus XaOTUYECKOro JIBWIKEHUSA MOJIEKYJI, CPEIHEKBaApaTUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs SHEprus, padora rasa,
KOA(P(QUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOTO JABHUIaTeisl; IMpPH ONHCAHUU
NpaBUIbHO TPakTOBaTh (DU3MYECKUH CMBICI MCHOJb3YEMbIX BEJIMYUH, HX
00O3HAaYeHUsT W E€AUHUIBI, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(pU3MUECKYIO BEIMUUHY C IPYTMMHU BEINYNHAM;

ONMCBHIBATH U3YYECHHBIEC JIIEKTPUUECKUE CBOMCTBA BELIECTBA U MIEKTPUYECKUE
sBJIEHUS (IIPOLIECCHI), UCTIONB3Ys (U3NUECKHUE BEIUYUHBL: AJIEKTPUUYECKHUM 3aps,
AIIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I10J1s, ITOTEHLIHAJI, PA3HOCTh NOTEHIMAJIOB;
IpU ONHMCAHWM TPABWIBHO TPAKTOBATh (PU3UYECKHA CMBICI HCIOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUYEHMS] M EIUHMIIbI; YKa3blBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYIO0 (PU3MYECKYIO0 BETUUUHY C IPYTUMH BEJIMYMHAMU;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLIECCH U SABJICHUS, UCIONb3Ys (PU3nUecKue
3aKOHBI U IIPUHIUIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u III 3akonsl HeroToHa,
3aKOH COXPAHECHUs MEXAHUYECKOM JHEPruu, 3aKOH COXPaHECHUs WMITYJIbCa,
NPUHLNIN CYNEPHO3ULNNA CHUJ, NPUHUMUII PAaBHONPABUS HHEPLHUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHMS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEIHEN KUHETUYECKOW DHEPIUU TEIUIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIFOTHOM TeMmmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
IEKTPUYECKOr0 3apsna, 3akoH KylloHa, Npu 3TOM pa3iavyaTh CIOBECHYIO
(GOpMyIHMPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAKEHHE U YCIOBUS (TPaHUIBL,
001acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JEHCTBUS MalTNH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
YKU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI IO HCCIENOBAHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB C HCIOJIB30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUM, MPU 3ITOM
dbopmyarpoBaTh MpobIeMy/3aiady U TUIIOTE3y YIeOHOTO SKCIIEPUMEHTa, COOMPATh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYy10BaHUs, TPOBOAUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXKIYy  (U3UYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(uKcHpOBaTh Pe3yIbTaThl OJYYEHHOM 3aBUCUMOCTHU (PU3UUECKUX BEJIUYUH B BUJIE
TabuIl U rpaUKOB, ACJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

cobJroaTh npaBuia 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCIEIOBAHUI B
paMKax y4eOHOIro OHKCIIEpUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOM W MPOEKTHOU
JEATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIAOOPATOPHOIO
000pyI0BaHUS;

pemaTrh pacu€THbIE 3a7a4yd C SBHO 3aJlaHHON (PU3WYECKON MOJEINbIo,
UCIIOJNIB3Ysl (PU3UUECKUE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHaJiM3a YCJIOBUS 3a/1a4n
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3HMUECKUE BEIMYHUHBI U (HOPMYIIbI,
HEOOXOJUMbIe JUIsl €€ pelIeHUs, MPOBOJUTH PacuéThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHbIE 3aJaui: BHICTPAUBATh JIOTHYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCTOJIb30BATh MPU PELICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHbIE
TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPHPOBAHUS, UHTEPIPETAIIMN U TPEICTABICHUS
y4eOHON ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMK, TOJTYYCHHOU W3 Pa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKU, 0OBSICHEHUE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B TOBCEAHEBHOM KU3HU JIs
oOecrieyeHus: 0€30MaCHOCTH MpU OOpaleHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, NJIi COXPAHEHUSI 3I0POBbSI U COOJIIOJIEHUS] HOPM IKOJOTUYECKOTrO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TpYIIE C BBIIOJHEHHEM pa3JIMYHBIX COLMAIBHBIX POJEH,
IUIAHUPOBATH padOTy TPYNIbl, PalUOHAIBHO paCHpEAeNATh OO0S3aHHOCTH U
IUIAHUPOBATH JESATEIBHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMaTPUBAEMON IPOOJIEMBI.

K koniy o6yuenus B 11 kij1acce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMHUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:

JIEMOHCTPHUPOBATh Ha TpUMEpax pojib U MeCTO (Ppu3uku B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B PA3BUTUHA COBPEMEHHOW TEXHUKH M
TE€XHOJIOTHH, B IPAKTHYECKOW JEATEIBbHOCTH JIFOJEH, LEIOCTHOCTh U E€IMHCTBO
($u3nYECKOI KapTUHBI MUPA;

YUUTHIBaTh TPaAHUIBl MPUMEHEHHUS W3YyYEHHBIX (U3MUECKUX MOJENeH:
TOYEYHBIN AJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUHBIA UCTOYHUK CBETA, SICpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH peuIeHuH (PU3NYECKHUX
3aj1ad4;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHN U KBAHTOBOW (DU3UKH: 3JEKTPUUECKasi IPOBOAUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, J3JICKTPOMAarHUTHAasT WHIAYKUUSA, JEHCTBHE MAarHUTHOIO TMOJS Ha
IPOBOJHUK C TOKOM M JBWXYILUMHCS 3apsl, 3JIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSMOJIMHEMHOE pPacnpOCTPaHEHUE CBETA, OTPAXKEHUE, NPEIIOMIICHUE,
uHTEeppepeHus, audpakuuss ¢ TNOJApU3alUs CBETa, JUCHEPCHs CBETa,
dbotoanekTpudeckuiit 3gdext (hoTodddexT), CBeTOBOE JaBlieHUE, BOZHUKHOBEHUE
JMHENYaToro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHAasT M HUCKYCCTBEHHAs

PaJOAKTUBHOCTD;
OIKCHIBaTh M3YUYCHHBIE CBOMCTBA BEILECTBA (IJIEKTPUUECKHE, MArHUTHBIE,
ONTUYECKHE, DIIEKTPUYECKYIO OPOBOAMMOCTh  PA3NMYHBIX  Cpel) U

ANIEKTPOMATHUTHBIE SIBJIEHUS (IIPOLIECCHI), MCHOJIb3Yd (PU3MUECKUE BEITUYMHBIL:
AIIEKTPUYECKUN 3apsill, CWIIA TOKA, JIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COTIPOTUBJICHUE, PA3HOCTh MOTEHIIUATIOB, JJICKTPOBIDKYIIAs cujia, paboTa TOKa,
WHIYKLIHWS MarHATHOrO ToJisl, cuia Ammepa, cuna JlopeHna, MHAYKTUBHOCTh
KATYLIKH, DHEPTHS AJIEKTPUYECKOTO W MAarHUTHOTO IMOJIEH, MEpPUOJ M YacToTa
KojeOaHui B KoyeOaTeIbHOM KOHType, 3apsii W cuja TOoKa B IIpoIecce
TapMOHUYECKHX JJICKTPOMArHUTHBIX KoJieOaHwil, (HOKYCHOE pacCTOSHHE U
ONTUYECKasl CUJIa JIMH3BI, MPU ONMUCAHUM MPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBICIT HCIIOJNb3YyEMbIX BEJIIMYMH, WX OO0O3HAUYEHUS W EIUHUIIBI, YKa3bIBaTb
(opMyIIbl, CBSI3bIBAIOIINE TAHHYIO PU3NYECKYIO BEJIMUUHY C IPYTUMU BEJIMYNHAMU;
ONUCHIBATh H3YYCHHBIE KBAHTOBBIC SBICHHS M NPOLIECCHI, HCMOJIb3Ys
bu3MYecKrue BETUYMHBL CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPUOJ MOy paclaa, YHEPTHsl CBA3U



aTOMHBIX SI7I€P, TPU OINWCAHUMA TPABWIHHO TPAKTOBATh (PU3MUECKHH CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, MX OOO3HAUCHUS W CAWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCTOIB3YS (HU3UUECKUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIRHOIO U NapaJuIEIbHOIO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jkoyns—J/IeHma, 3aKOH >3JIEKTPOMAarHUTHON
WHYKINH, 3aKOH MPSMOJMHEUHOTO PacpOCTPaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE OiHIITeHHa s (oTodddekra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMIIYJIbCA, 3aKOH COXPaHEHUs
AIEKTPUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MacCOBOrO 4HMCIa, MOCTyJaTel bopa,
3aKOH PaJMOaKTUBHOIO pacnaja, Mpyu 3TOM pa3iuyaTh CJIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKCHUE W YCJIOBUA (TpaHULbI, O00JIACTH)
MPUMEHUMOCTH;

ONPENIENIATh HANIPABICHUE BEKTOPA UHAYKIIMM MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbI AMIiepa u cujibl JlopeHna;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBaeMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCHEPUMEHTHI 1O UCCIAEAOBAHUIO (PUBMYECKUX SBICHUM U
MPOIIECCOB C HCIMOJb30BAHUEM INPSIMBIX M KOCBEHHBIX HM3MEPEHHUI: MPU 3TOM
dbopmyIHMpoBaTh IPOOIEMY/3a/1a9y U THIIOTE3Y YIeOHOT0 IKCIIEpUMEHTa, COOMPATH
YCTAHOBKY M3 IIPEAJIOAKEHHOTO0 000pYI0BaHUS, MPOBOJUTH OMBIT U POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEI0OBATh 3aBUCUMOCTH (DU3NYECKUX BEJIUYUH C UCIIOIb30BAHUEM MPSIMBIX
W3MEPEHUN: TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpPOBATH PE3yJbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JIeTIaTh BBIBO/JIBI IO pe3yJIbTaTaM UCCIEOBaHMUS;

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIICIOBAHUI B
paMKax yd4eOHOro OHKCHEPUMEHTa, Y4YeOHO-HCCIIEIOBATEIbCKOM M IPOCKTHOM
JIEATEIIBHOCTH C HUCIIOJb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
00OpYy/IOBaHUS;

pemarh pacu€THhIE 3aJa4dl C SBHO 3aJlaHHOW (PU3WYECKON MOJEIbIO,
UCIIOJB3Ys (U3NYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJIN3a YCIOBUSI 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJIENb, BBIIEIATh (PU3MUECKUE BETUUYUHBI U (HOPMYIIBI,
HEOOXoaMMbIe I €€ pElIeHHs, MPOBOIUTh PACU€Thl W OIEHUBATh PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKOU BEIMYUHBI,



pemaTh Ka4eCTBEHHBIE 3aa4M: BBICTPAUBATh JIOTUYECKA HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKIECHHM C ONOpOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buznueckue sSBICHUS,

UCMOJIb30BATh IPU PELICHUH YUEOHBIX 33]1a4 COBPEMEHHbIE MHPOPMALIMOHHBIE
TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIUN U IIPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHONM HMH(POPMALMH, IOJIYYEHHOW W3 pa3InYHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
YKU3HH;

IPUBOJUTH IMPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 0 (PU3HKE B TOBCEAHEBHOM KU3HU JIJIs
obOecrnieueHns OE30MACHOCTH MNpHU OOpAlllEHUH C MpUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMM, NIl COXPAHEHHS 3[I0POBbS U COOJIIOICHHUS HOPM 3KOJOTHMYECKOIrO
MIOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTarb B TpYINIE C BBHIIOJHEHHEM pPa3JIMYHBIX COLMUAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpPyNIbl, PALMOHAIBHO pACHpenessaTh OOS3aHHOCTH U
IIJJAHUPOBATH ACATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBAaTHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
No HaumenoBanu | KosmuecTBo yacoB DJIEKTPOHHBIE
" | epa3iesoB u (uudposbie)
n/ Becer | Konrpoabunl | IlpakTuuecku
TeM odpa3oBaTejbHbIE
n 0 e padoThbl e padoThbl
NMPOrpaMMbl pecypchbl
Paznen 1. ®DU3UKA U METO/1bl HAYYHOI'O ITIO3HAHMUSA
®uzuka u
METOLLL bu6nmoreka [IOK
11 A 2 https://m.edsoo.ru/7f41bf
HAyYHOT'O 7
TIO3HAHUS -
Hroro o pazneny 2
Paszgea 2. MEXAHUKA
bu6mmoteka [IOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf
12
bu6mmoteka I[IOK
2.2 JnHammuka 7 https://m.edsoo.ru/7f41bf
72
3aKOHBI bubmmoteka [IOK
2.3 COXpaHEHHS B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHUKE 12
Hroro 1o pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUNHAMHUKA
OcCHOBBI
MOCKVIISDHO- bubmorexa [JOK
3.1 YA . 9 1 https://m.edsoo.ru/7f41bf
KHHETHYECKOM 7
TCOpUU o
OcHOBBI but6mmoreka [JOK
3.2 TEPMOAMHAMHK 10 1 https://m.edsoo.ru/7f41bf
u 72
ArperaTtHble
COCTOSTHHS bu6nuoreka [IOK
3.3 BEIIECTBA. 5 https://m.edsoo.ru/7f41bf
dazoBrIe 72
TIepeXoIbl
Wroro mo pazneny 24

Paznea 4. 3JIEKTPOJIUHAMMUKA
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DNIEKTPOCTATUK bubmorexa HOK
4.1 P 10 https://m.edsoo.ru/7f41bf
a
72
[TocTostHHBII
3IEKTPUYECKUI bubnmoreka [JOK
4.2 ToK. Toku B 12 https://m.edsoo.ru/7f41bf
Pa3IMYHBIX 12
cpenax
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBUIEE
KOJIMYECTBO 68
YACOB I1O

[NPOIT'PAMME
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11 KJIACC

KosaunyecTBOo 4acoB JJIeKTPOHHbIE
Ne | HaumenoBanue
(uudposbie)
n/ pa3jiejioB U TeM Beer | KonTpoabn IIpakTHyeck
o0pa3oBaTe/ibHbIE
n NpOrpamMmbl 0 bie padoThI ue padoThl
pecypchbl
Pazpen 1. QJIEKTPOJAUHAMHUKA
MaruuTtHoe 1noJie. bubmuoreka [JOK
1.1 DNEKTPOMArHUTH 11 1 3 https://m.edsoo.ru/7f41c
ast UHJYKIUSI 97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHu4ecKue u bubmnoreka LIOK
2.1 3JIEKTPOMArHuTH 9 1 https://m.edsoo.ru/7f41c
bIe KOJICOAHUS 97c
MexaHnyeckue u bu6mmoreka [IOK
2.2 AJIEKTPOMAarHuTH 5 1 https://m.edsoo.ru/7f41c
BIC BOJIHBI 97c
bubmuorexa [JOK
2.3 Ontuka 10 3 https://m.edsoo.ru/7f41c
97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OcCHOBBI
CIIeaIbHON bu6mmoreka [JOK
3.1 TEOpUHU 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEIILHOCT 97c
"
Wroro mo pazneny 4

Paznen 4. KBAHTOBASI ®U3UKA

ONeMeHTHI bu6nmoreka [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
OIITUKH 97c
bu6mmoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c
97c
bu6mmoreka [IOK
4.3 ATOMHOE S71pO 5 https://m.edsoo.ru/7f41c

9ic
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Hroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

DJIEMEHTHI bubmuoreka [JOK
5.1 aCTPOHOMUHU U 7 1 https://m.edsoo.ru/7f41c
acTpoU3UKH 97c
Hroro no pazneny 7

Paznen 6. OBOBIIAIOHEE IOBTOPEHUE

Bbu6mmoreka [JOK
00606
6.1 ODIATOMee 4 https://m.edsoo.ru/7f41c
HIOBTOPEHHUE
97c
Htoro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE
KOJIMYECTBO
4 7
YACOB I10 o8
[MPOT'PAMME
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