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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMNpaBlIeHO HAa (QOPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pe3yjbTaTaM OOYyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysibTaThl  OCBOGHMS Kypca (U3MKHM: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOTo npeamera « Ou3nKay 1mo rojgaMm 00ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOO00pa3HBIX TEXHOJIIOTHH B cpepe SIHEPreTUKU, TPAHCIIOPTa, OCBOEHUS KOCMOcCa,
MOJIYYEHHUsS] HOBBIX MATEPHAJIOB C 33JJaHHBIMU CBOMCTBaMU W Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS MPU BBINOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHUIA.

B ocHOBY kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
pPSA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BceX pa3iesioB (PU3UKU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX OJKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOPUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0/ B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHOM AESITEITbHOCTH O00YyYaroIMXCs.
J1;1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1a00paTOPHBIX padOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kabuueta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTCcs OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yesieTcs pEIICHNI0 PACUE€THRIX M KAUeCTBEHHBIX 3a]1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk M HUHTErpUpys 3HaHUS M3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKaromleH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAECNU IS CUTYyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuambHO-TEXHUUECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JlemoHCTpanoHHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBHUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~M3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGoparopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

o (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEIUICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HUKH;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
du3nyecKuX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

o (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrkeHne ITUX Ienei 00ecTeuynBaeTCsl pelIeHHeM CIIeIYIONNX 3a1a4 B

nporuecce U3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY M SJIEMEHTHI aCTPOPHU3UKH;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dUYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

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

e OBJAJCHUE METOAAMHU CaMOCTOSATEIBHOIO IUIAHUPOBAHUS WM IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yudenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOILEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BbIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupojae. HaydHble MeTOnbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeitHoe nBrMKeHUE. [[BUKEHNE MAaTEPUAIIBHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KEHUE CHAPSI0B, LICTIHBIE U PEMEHHBIC MEPEIavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUUECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeiei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACATbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHHE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UICAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTPaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTayuM3aius. Y AelibHasl TerioTa miaBieHus. Cyoaumanusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus U MIaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. JIBa BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYHOPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOr0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onexrpuueckoe mozne. Hampsok€HHOCTh 3nekTpuueckoro nois. IlpuHnun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
HOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTaTHUUECKOM Toiie. Jlusnexkrpudueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. YIEIbHOE CONPOTHBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 noJHOM (3aMKHYTOM) 35ieKTprudeckoi nenu. KopoTtkoe 3aMbIkaHuE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

N3yuenue kypca pusuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBIsIETCS €
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbId (hakT, runores3a, Qu3nMyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
IIEKTPUYECKHUE SIBJICHUS B XKUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JMCCOLMALNA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKOMM. KapTuHa JNMHUNA MAarHUTHOM HWHIAYKUHM I10JIS
IIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre NpoOBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

MHayKTUBHOCTh.  SIBIIGHME CAMOMHIYKLIHMH. OJIEKTPOABMXKYINAS  CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILEH CHIIBI UHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanre MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 0JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, tudpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparomiyie 1 paccerBaronye TuH3bl. ToHkas nuH3a. DokycHoe paccTosHUE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBUE HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Mozelb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ TOMOIIBIO TTPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAIlCHUE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIATUBUCTCKOM YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEPrUM GOTOHA C €T0 YACTOTONU. DHEPrus
U UMITyJbC (pOTOHA.

OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dboToarddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoToa(deKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aToMa BOJOPOa.

BousiHOBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeeHnio coctaBa paguoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sjapa. M30Tormsl.

Anbda-pacnag. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Maccel siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoGieMbl U TEPCHEKTUBHI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKEHHUE.

CoiHeuHas cucrTema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHepruum CojHila U 3BE3.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE31IbI TJIABHOHM ITOCJIEAOBATEIBLHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXO0XKACHUU U 3BOIonMU CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPEICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COI[MATILHOM M ATUUECKOU cepax NesaTeIbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUM KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUY MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJjieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHUS KPUCTALTNIECKON PEIETKY, CTIEKTPATbHBIN aHAN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIhTATOB.

JJUYHOCTHBIE PE3YJIBTATHBI
JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YyOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OIBITA U ONbITA JACATCIBHOCTH B MPOIECCE pEalv3alyd OCHOBHBIX HAIPaBJICHUMN
BOCIIMTATCJILHOM JEATSIILHOCTH, B TOM YMCJIC B YaCTH:
1) rpamaaHCKOro BOCIIMTAHMS
e CchOPMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMHU 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;
e TMPUHATHE  TPAJAUIIMOHHBIX  OOIIEUETOBEYECKMX  TI'yMAaHUCTUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;
e TOTOBHOCTh BECTH COBMECTHYIO AECATEIBHOCTh B HMHTEpPECAX TPaxIaHCKOIrO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3allny;
e YMEHHE B3aMMOJICVCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMU B COOTBETCTBHU C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;
e TOTOBHOCTb K T'YMaHUTAPHOW W BOJIOHTEPCKOM JIESITECIBHOCTH;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:
e chOPMUPOBAHHOCTh POCCUHUCKOM IpaKJaHCKOW MICHTUYHOCTH, TATPUOTHU3MA;
e IICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OIICHUBATh CUTYaIlMI0O W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH, B TOM YHUCJIIE B
NESATEIIbHOCTU YYEHOTO;

e OCO3HAHWE JUYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMUMUBOTO Oy YIIIETO;



4) 3¢TeTHYECKOT0 BOCIIUTAHMS
ACTETHYECKOE OTHOIICHUE K MHpPY, BKJIIOYAs 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyiero pu3nveckon Hayke;

5) TpyA0BOro BOCIIHTAHUSI:
MHTEPEC K pa3IuuHbIM chepam npodeccruoHalbHOM JesITeIbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (PU3MKOM M TEXHUKOW, YMEHHE COBEPILIATh OCO3HAHHBIA BHIOOD
Oyay1ieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbl;
TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH
(U3HUKYN Ha MIPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rNYecKOro BOCIIUTAHUS
C()OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYPBl, OCO3HAHHME TJI00AIBHOTO
XapakTepa dKOJOTHYECKUX Mpodiiem;
IJIAHUPOBAHUE U OCYIIIECTBIICHUE JECUCTBUN B OKPYXKAIOIIEH CPElIe HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;
pacIIMpeHre OnbITa ASSITENbHOCTHA SKOJIOTMYECKON HAPABICHHOCTH HA OCHOBE
UMEIOLINXCS 3HaHUH 10 (pr3HKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHHUE LIEHHOCTH HAYYHOM JESTEIbHOCTH, TOTOBHOCTH B MpOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATH TMPOEKTHYI0O M  HUCCJIEI0BATEIbCKYIO
NEATEeIbHOCTh MHANBUIYAIbLHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble JJornueckue J1eficTBUA:

CaMOCTOATENFHO  (opMynupoBaTh M aKTyalH3upoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAcsATh ILEIu JCATEIBHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH UX
JIOCTHXKECHUS,

BBISIBJIITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B PACCMATPUBACMBIX (DU3UIECKUX
ABJICHUSX;

pa3pabaThiBaTh IJIaH pEIICHHS MPOOJEMbl C y4E€TOM aHallM3a WMEIOIIHUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B AEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIIM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH,



KOOPJIMHUPOBATh U BBIIOJIHATH paOOTY B YCIOBUAX PEATIbHOI0, BUPTYAJIIBHOIO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBILIJIEHUE TIPH PELIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJA/IeTh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBBIMH TOHATUAMHU M METOJIaMHU
buznuecKoil HayKu;

BJIaJIETh HABBIKAMU Y4e€OHO-UCCIIEI0BATENLCKON M POSKTHOM AESITEIHHOCTH B
o6nacti GpU3NKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIIbHOMY ITOUCKY
METOOB pelIeHHs 3a/1a4 GU3NIECKOTO COJCPKAHUS, TIPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BJIQIETh BHUAAMU JEATEIBHOCTH IO TMOJXYYCHHIO HOBOTO 3HAHUA, €ro
UHTEpIIpPEeTAlUY, NMPeoOpa30BaHUIO W NPUMEHEHHIO B PA3NIUYHBIX Y4E€OHBIX
CUTYalUsiX, B TOM YHUCJIE€ IPU CO3JaHUM YU€OHBIX IPOEKTOB B 00J1acTH (DU3HKH;
BBISIBJISITh TIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3WpOBaTh 3ajauy,
BBIIBUTATh THIIOTE3Y €€ pEeIIeHHs], HAXOIUTh apTyMEHTHI IS JOKa3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU PELICHHUS;
aHaJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PEIICHUS 3a]]a4l PE3yJIbTaThl, KPUTUUECKU
OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTh M (POpMyJIHpOBaTh COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (U3MKe B TPAKTUYECKYIO OOJIACTh
KU3HEICSATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00I1acTeH;

BBIIBUTATh HOBBIE HJIEH, MIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HAaBbIKAMHU MOJy4YeHUs MHGPOpMAUK (PU3MUECKOro COAECpKaHUS W3
HMCTOYHUKOB Pa3HbBIX THUIIOB, CAMOCTOSITENIBHO OCYILIECTBIISTH IOWCK, aHAJU3,
CUCTEMATHU3AIMIO U MHTEPIPETAIIMI0 MHPOPMALIUU PA3TUIHBIX BUIOB U (HOpM
IIPECTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMALMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJOTMA B  pEIICHUHM  KOTHUTHBHBIX, = KOMMYHHKAaTUBHBIX U
OpPraHM3alMOHHBIX 3ajla4 ¢ COOMIOACHUEM TPeOOBaHUI SPTOHOMUKH, TEXHUKU
0€30I1acCHOCTH, TUTUEHBI, PeCypcocOepexeHms], MPABOBbIX U ATHUECKUX HOPM,
HOPM MUH(OPMAIIMOHHOM 0€30M1aCHOCTH;



CO3/1aBaTh TEKCThI (PU3NYECKOTO COAEPIKAHUS B PA3IMYHBIX (popMarTax ¢ yuéToM
Ha3Ha4YeHUs] WH(OpMAalUK W LEIeBOW ayJUTOPHH, BbIOMpas ONTHUMAIbHYIO
dbopMy mpeAcTaBICHUS U BU3yaTu3allnu.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

OCYIIECTBJIATH OOIIEHNE HA YPOKax (U3UKHU U BO BHE-YPOUHOU NESITCIIBHOCTH;
pacno3HaBaTh NPEANOCHUIKA KOHMIUKTHBIX CUTYallui U CMSTYaTh KOH(MIUKTHI;
pPa3BEPHYTO U JIOTMYHO M3JIaraTb CBOKO TOYKY 3pPEHHUS C HMCHOJIB30BAHHEM
A3bIKOBBIX CPE/ICTB;

MMOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJbHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJIbI COBMECTHBIX JCHCTBUH C yd4€TOM OOIIUX
VHTEPECOB U BO3MOKHOCTEN KaXJOT'0 YJICHA KOJUIEKTUBA,

MPUHUMATh  [EJIHM  COBMECTHOM  JIEITEIBbHOCTH, OPraHU30BBIBATH WU
KOOPJUHUPOBATh JIEUCTBHS MO €€ JTOCTHXKEHUIO: COCTABJIATH IUIAH JICVCTBUM,
pacrpenensTh poju ¢ y4€TOM MHEHHMM yYaCTHUKOB, OOCYXAaTh PE3yIbTaThbl
COBMECTHOM paboThI;

OIICHMBATh KA4€CTBO CBOETO BKJIAJa U KaXKJIOTO YYACTHUKA KOMAaHJIbI B OOIIHIA
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpeajaratb HOBBIE TPOEKTHI, OLECHUBATH MAEHW C TO3ULIHAH HOBHU3HHI,
OPUTMHAJIbHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B  PA3JIMYHBIX
CUTYaIUsSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENbHO OCYILECTBIIATh IMO3HABATENBHYIO JAESATEIBHOCTh B 0O0JACTH
(GU3MKKM M aCTPOHOMHUH, BBISBIATH MNPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIATH IIJIaH PELICHMS PACUETHBIX U KAUECTBEHHBIX 3a/1a4,
IUTAaH BBIMIOJIHEHUSI MPAKTHUYECKOH pabOThl ¢ y4ETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

criocoOCTBOBATh (POPMHUPOBAHUIO U MTPOSIBJICHUIO IPYIUILIUU B 0071aCTH (HU3UKH,
MOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:



e J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

e BIIQJIETh HABBIKAMH MO3HABATEIHLHON peIeKCHH KaK OCO3HAHUS COBEPIITIAEMBIX
JEUCTBUN U MBICIIUTEIBHBIX MTPOIIECCOB, UX PE3yJIbTaTOB U OCHOBAHMI;

e HCIOJb30BaTh MPUEMBI pedIeKCUU ISl OLEHKU CHUTYallMd, BbIOOpA BEPHOTO

pEeLIeHHS;

e YMETh OLEHMBATH PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHHS MO0 HX
CHHMKEHHUIO;

e IPUHMMATh MOTHUBBI W AapryMEHTbl JPYIMX [pU AaHAIU3E pPEe3yIbTaTOB
NESTEIIbHOCTH;

e TPUHUMATH Ce0sl, MOHMUMAs CBOU HEJOCTATKU U IOCTOMHCTBA,;

e TMPUHUMATH MOTHUBBI M apPTyYMEHTHl JPYTrUX TMpU aHaJIW3e pPe3yJbTaTOB
NESITEIIbHOCTH;

e TMPHU3HABATh CBOE MPABO U MPABO JAPYTUX HA OUTUOKHU.

o B mporecce mocTmkeHus: TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI 110
dbuzuke s YpOBHA cCpeAHero oOiiero o0pa3oBaHus Yy OOydarouuxcs
COBEPIICHCTBYETCSI ~ OMOIMOHANBHBIA  WHTEIUIEKT,  MPEAroJararouui
Cc(OpMUPOBAHHOCTD:

e CaMOCO3HAaHUS, BKJIIOYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUJCTHh HAMpaBICHUS pPa3BUTHUS COOCTBEHHOW SMOIIMOHATBHON
cdepsl, ObITh YBEPEHHBIM B ce0€;

e CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCA K
OMOIIMOHAJIBHBIM HM3MEHEHUSM U TPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;;

e BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTpEeMIJIEHHWE K JOCTHKCHHIO IIeNd U
ycrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh MCXOJSI U3 CBOUX
BO3MOKHOCTEH;

e DMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBaTh €T0 TPU OCYIIECTBICHWU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

e COIMAJILHBIX HABBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIIIEHUS C
JIPYTUMU JTIOJBMU, 3200 TUTHCSI, POSIBIISITH HHTEPEC U pa3periaTh KOHGIUKTHI.

NPEJIMETHBIE PE3YJIBTATBI
K koniy o6yuenus B 10 kiacce npeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
e JIEMOHCTPHUpPOBATh Ha MpHUMEpax pojb U MecTo (Pu3uku B (PopMHpOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUPA, B PA3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;



YYUTHIBATh TPAHUIBI MPUMEHEHUS HW3YYCHHBIX (U3UYECKUX  MOJIEIICH:
MaTepuaibHas TOYKa, MHEPLHAJIbHAs CHCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE
TEN0, UJICANIbHBIA Ta3, MOJEIU CTPOCHUS Ta30B, KUAKOCTEH U TBEPJIBIX TeT,
TOYCYHBIN JICKTPUUECCKUM 3apsij] IpH pelieHr GU3NIeCKUX 3a/1a4;
pacro3HaBath (pu3MUecKue SBICHHS (MPOIECChl) M OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJIIPHO-KUHETUYECKON TEOPUM CTPOCHHUS BEIIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE M  PABHOYCKOPEHHOE MPSIMOJIMHEIHOE
JBI)KCHHE, CBOOOJIHOE TaJeHUE TeJl, JBUKEHHUE 110 OKPY>KHOCTH, WHEPIIHUS,
B3auMoJielicTBHUE Tell, Tu(dy3usi, OPOYHOBCKOE IBUKEHUE, CTPOCHHE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE O0O0BbEMa TeJl NpH HarpeBaHUU (OXJIKICHHUH),
TEIJIOBOE paBHOBECHE, UCIIAPEHHE, KOHJICHCAIUs, TUIaBJICHNEe, KPUCTAIITU3aIlus,
KUIIEHUE, BIQKHOCTh BO3/1YyXa, MOBBIIICHUE JaBJICHUS Ta3a MPU €ro HarpeBaHUU
B 3aKPBITOM COCY/I€, CBSI3b MEK/1y TapaMeTpaMu COCTOSIHUS T'a3a B U30IPOLIeCCax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATH MEXAHUUYECKOE JBUKEHUE, HCIOJb3Yysl (PU3MYECKUE BEIMYUHBI:
KOOpAMHATa, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHuia,
HUMITYJILC T€JIa, KHHETUYECKasi SHEPrus, MOTCHINAIbHAS SHEPTHUsl, MEXaHUUECKas
paboTa, MexaHW4YecKas MOIIHOCTh; IPH OIMCAHWHM TIPABUIHLHO TPAKTOBATH
(U3UYECKUI CMBICT HCIOJB3yeMbIX BEIWYWH, WX OO0O3HAYEHUS] W CIUHMIIBI,
HaxOoJUTh (HOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUUUHY C JPYTUMHU
BCIIMYNHAMU;

ONHUCHIBAaTh N3YUYCHHBIEC TETIIOBBIE CBOMCTBA TEJ U TEIIJIOBBIC SABJICHUS, UCTIOJIB3YS
(dbu3nYecKre BEIMYMHBI: JIaBJICHUE Ta3a, TeMIlepaTypa, CPeaHssl KHHETHYEeCKas
SHEPIrysi XaOTHMYECKOTO JBMXKEHHUSI MOJIEKYJ, CpEeIHEKBaApaTH4YHAas CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIJIOThl, BHYTPEHHsI1 »HHeprusi, pabora rasa,
KOd(PGUIIMEHT MOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsS; MPU OMUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYECKUH CMBICT MCIOJB3YEMbIX BEIWYUH, HUX
0003HaYCHUS W CIWHMIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINEC JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh M3YYCHHBIE AJIEKTPUUECKHE CBOMCTBA BEIIECTBA U DJIECKTPUUECKHUE
sBJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3UUECKUE BEIMUMHBL: DJICKTPUUCCKUN 3apsi,
AJEKTPUYECKOE  ToJIe, HaNpsOKEHHOCTh — MMOJIS, MOTEHIHal,  Pa3HOCTh
MIOTEHIIMAJIOB, TPH OINKMCAaHWW TMPABWIBHO TPAKTOBATh (U3UYCCKHH CMBICI
UCIIOJIB3YEeMBbIX BEJIMUMH, UX 00O03HAYEHUS W €JAUHUIILI; YKa3bIBaTh (POPMYIIBI,
CBSI3bIBAIOIIUE JAaHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMU BETUUNHAMU,
aHAMM3UPOBaTh (U3MUECKUE TPOIECCHl W SIBICHUS, HCHONB3Ys (u3nyeckue
3aKOHBI U IPUHIIMIIBLL: 3aKOH BcemupHoro tsarotenus, |, I u Il 3akonsr HeroToHa,
3aKOH COXPAHEHHSI MEXAHWUYECKOW JHEPruM, 3aKOH COXPAHEHHsS HMITYJIbCa,
MPUHIUAIN CYNEPHO3UIIUA CUJI, TIPUHIIMIT PABHOMPABUS HHEPIHATIBHBIX CHUCTEM



OTCUY€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEILECTBA, Ia30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIrUU TEIIOBOTO JIBHXKEHHSI MOJIEKYII
C a0COJIIOTHOM TeMmeparypoil, NEpBbI 3aKOH TEPMOAUHAMUKHU, 3aKOH
COXpPaHEHMS JJIEKTPUUYECKOrO 3apsiaa, 3akoH KynoHa, mpu 3TOM pas3inyarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MAaTEMaTH4YE€CKOE BHIPAXKECHHE U YCIOBUSA
(rpanubl, 00J1ACTH) NPUMEHHUMOCTH;

OOBSCHATh OCHOBHBIC MPHUHITUIIBI JCHCTBUS MAIIWH, TPUOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3iauyarh yCIOBUA WX 0E€30MacHOTO  HCHOJb30BaHHUS B
MTOBCEIHEBHOM KU3HH;

BBINIOJIHATh AKCIIEPUMEHTHI [0 HCCIEAOBAaHUIO (U3MYECKUX SIBICHUU W
MPOIIECCOB C HCMOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX M3MEPEHUH, MPU HTOM
dbopmynupoBaTh MOpoOieMy/3ajady W THUIOTE3y Y4E€OHOrO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OIBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHSI (PUBMYECKUX BEIUYUH, MPHU
TOM BBIOMpATh ONTUMAJBHBIN CIOCOO M3MEPEHHS M UCIOJIb30BaTh W3BECTHBIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCUMOCTH  MEXIy  (PU3MYECKUMHM  BEIMYMHAMHU  C
MCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUM, MPHU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(buKcUpoBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIWYUH B
BU/JIEe TaOJIUILI U TPapUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM MCCIEI0BaHNUS;
coOI0aTh MpaBuia 0€30MacHOr0 TpyAa MPU MPOBEIECHUU HCCIEAOBaHUN B
pamMKax ydeOHOro SKCIEpPUMEHTa, Yy4eOHO-MCCIEA0BAaTENbCKOW U IMPOEKTHOM
NESTEILHOCTH C UCTIOJb30BAHMEM U3MEPUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000opy1I0BaHUS;

pemath pacu€THbIE 3a/1a4d C SIBHO 33JaHHON (hU3MYECKON MOJAEIBIO, UCTIONIb3YS
dbu3nYecKue 3aKOHbI M IPUHIIUIIBI, HA OCHOBE aHAJIW3a yCIIOBUS 33]]a4H BEIOMPATH
GU3MYECKYyI0 MOJENb, BBIIENATh (U3MUECKUE BEIWYUMHBI U (HOPMYIIBI,
HEO0OXOAUMBbIE JIsl €€ pEellIeHUs, IPOBOIUTh PACUETHl U OLEHUBATH PEAIbHOCTD
MOJTYYE€HHOT0 3HaueHUs (PU3UIECKON BEJIMUUHBL;

penaTh KayecTBEHHbIE 3aJaud: BBICTPAUBATH JIOTUYECKHM HENPOTHBOPEUHUBYIO
LEMOYKY pacCyXICHHI C OMOPOM Ha W3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYECKHEC IBIICHUS,

UCIIOJIB30BaTh MPHU PEIICHUH y4eOHBIX 337a4 COBPEMEHHbIE MHPOPMALMOHHBIE
TEXHOJIOTUH JIJISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUK U TIPEACTABICHUS
y4eOHON W HAyYHO-TIONMYJISIpHONW WHGOpMAIMHU, MOJYyYEHHON M3 Pa3IUdIHBIX
WMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTy4aeMyto HH()OpMaIInIo;



MPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKHX W 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHUE IMPOLIECCOB OKPYXKAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;
UCII0JIb30BaTh TEOPETUUECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOW >KU3HU IS
oOecrieueHusi 0€30MACHOCTU TMPHU OOpallleHUHd ¢ TpUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, AJI1 COXPAHEHUS 30POBbs U COOIIOEHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOILIEH Cpeae;
paboTtatb B TpyHIe C BBIIOJIHEHHEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PabOTy TPYIIbI, PAallMOHAIBHO pACHpPEACNATh O0S3aHHOCTH H
IJIAHUPOBATH JACSITEIBHOCTh B HECTAHIAPTHBIX CUTYAIUsX, aJleKBATHO OLIECHUBATh
BKJIaJl KaXXJOr0 W3 YYaCTHUKOB TpYyHIbl B PEIICHHE pPaccMaTpUBAEMOM
pOOJIEMBI.

K xonity o6yuenus B 11 kiacce mpeMeTHbIE pe3yIbTaThl Ha 06a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHHUIA:

JIEMOHCTPUPOBATh Ha MpPUMEpPaX pojib U MecTO (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOM KapTHHBI MHUPA, B PA3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKOW AEATEIBHOCTHU JIFOJEH, HETOCTHOCTh U €AUHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATH TPAHUIIBI IPUMEHEHHUS U3YUEHHBIX (PU3NYECKUX MOJIETICH: TOUCUHBIH
ANEKTPUYECKHUH 3apsijl, JIy4Y CBETa, TOUEUHbIA UCTOYHUK CBETA, SIACPHAS] MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOTO sJipa MpH pelIeHuH (PU3NYECKUX 3a/1ay;
pacno3HaBaTh (HU3MYECKUE SIBICHHUS (IIPOIECChl) M OOBSICHATH MX HAa OCHOBE
3aKOHOB  DJJIGKTPOAMHAMUKM WM  KBAHTOBOM  (DM3UKU:  DIIEKTpUYECKAs
MPOBOJAUMOCTD, TEIIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JICHCTBUS TOKa,
B3aMMOJICHCTBUE  MAarHuUTOB, JJICKTPOMArHuUTHas  WHIYKIUS, JICHCTBUE
MarHdTHOTO TIOJII Ha TPOBOJHMK C TOKOM M JABWXKYIIMHCS 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHWS W BOJIHBI, MPSIMOJUHEHHOE PacIpOCTPAHECHUE
CBETa, OTpaXCHHE, MpeIOMIIeHUE, UHTephepeHIus, TUPPAKIUS U MOISIPU3AIU
CBeTa, Aucnepcus crera, potoanekrTpuueckuit 3hpdext (potorddekrt), cBeTOoBOE
JAaBJICHWE, BO3HUKHOBEHHE JIMHEWYAaTOrO0 CIHEKTpa aroMa  BOAOPOAA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJUOAKTUBHOCTb;

OMMUCHIBATh M3YYEHHBIE CBOWCTBA BENIECTBA (DJIEKTPUUECKHUE, MAarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MNPOBOJUMOCTh  pPA3JIUYHBIX  Cpel) U
AJICKTPOMArHUTHBIE SIBICHUSA (MPOLIECCHI), UCTONB3Ys (HU3NUECKUE BEITUYHHBI:
AIEKTPUYECKUN 3apsill, CHIIA TOKA, DIEKTPUUYECKOE HAIPSIKEHHE, DIEKTPUUECKOE
COTPOTHUBJICHUE, Pa3HOCTH MOTEHIINAJIOB, JIEKTPOABMKYIIAs CUjla, paboTa TOKa,
WHJYKIUST MarHUTHOTO moJjsi, cuwia Ammnepa, cwia JlopeHiia, HHIYKTUBHOCTb
KaTYILIKU, SHEPTUsl AJEKTPUUECKOTO0 MU MArHUTHOTO MOJIEH, Mepuoa U 4acToTa
KoJeOaHuil B KoJeOaTelIbHOM KOHTYpe, 3apsij M Cuila TOoKa B Ipoliecce



TaPMOHUYECKHUX JJICKTPOMArHUTHBIX KoyieOaHuid, (OKYCHOE pACCTOSHUE W
ONTHYECKAs CHWJIa JTUH3BI, TIPU OMUCAHWUU TPABWIHHO TPAKTOBATh (HU3UUYCCKUUN
CMBICJI HCIMOJB3YyeMbIX BEIWYMH, UX OOO3HAYEHHUS W EAUHUIIbI, YKa3bIBaTh
dbopMysbl, CBS3BIBAIONIME JaHHYIO (U3MUECKYIO BEJIMYMHY C JIPYTUMHU
BEJTMYMHAMU;

OIMCHIBATh N3YYCHHBIC KBAHTOBBIC IBJICHUS U MPOIIECCHI, UCTIONB3YS (pH3nIecKue
BEJIMYMHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U 4acTOTA CBETA,
SHEPrus U UMMYJbC (POTOHA, MEPUOJ MOIypacrnana, YHEPrusi CBSI3U ATOMHBIX
s11ep, PU ONMKUCAHUU MTPABUIILHO TPAKTOBATH (DU3UUYECKUN CMBICI UCIIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHHUS U €JUHUIIbI, YKa3bIBaTb (OPMYJIbI, CBSI3BIBAIOIINE
JaHHYIO0 (DU3UUYECKYIO BEIUYUHY C APYTUMU BETMYMHAMMU, BHIYUCIISTh 3HAUCHUE
(bU3MYECKON BEIMYUHBIL;

aHAIM3UPOBaTh (PU3MUECKHE TMPOIECCHl U SIBICHHS, HCHONB3YS (U3NYECcKue
3aKOHBI U IPUHLHUINBL: 3aKOH OMa, 3aKOHBI ITOCIEA0BATEIBLHOTO U NapaJLIETbHOIO
COEIMHEHUSI MPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKOH 3J€KTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJMHEHUHOTO PacpOCTpaHEHHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MIPEJIOMJIEHUS CBETA, ypaBHEHUE DUHIITEHHA U1 (poTodPdeKTa,
3aKOH COXPAHEHHUsI SHEPIUH, 3aKOH COXPAHEHHUSI MMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsJia, 3aKOH COXPAaHEHUsI MacCOBOI0 YMCIa, MOCTynaThl bopa,
3aKOH  PAJMOAKTUBHOIO pachaja, NOpH OSTOM  pa3jinyaTh  CIOBECHYIO
GhOopMYJIUPOBKY 3aKOHA, €T0 MATEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSI (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

ONpEeNEATh HAIPaBJIEHUE BEKTOPA MHAYKIIMK MAarHUTHOTO TOJSl TPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH M OINHUCHIBATh U300pAKEHUE, CO3AABAEMOE IUIOCKUM 3€pKaJIOM, TOHKOU
JINH30M;

BBITIOJIHATh AKCIIEPUMEHTHI [0 HCCIEAOBAaHUIO (U3MUYECKUX SBICHUU W
MPOIIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX W3MEPEHUM: MPU 3TOM
dbopmynupoBaTh MpobieMy/3amady W TUIOTE3y Y4YEOHOTO JKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIJI0KEHHOTO OOOPY/IOBaHMS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYIIECTBJISATh MPSMbIE W KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEJIMYWH, TPU
ATOM BBIOMpATh ONTUMAJIBHBIM CIIOCOO M3MEPEHUS M UCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

HCCIIEIOBAaTh 3aBUCUMOCTH (DU3UUYECKUX BEJUYUH C HUCIOJb30BAHUEM MPSIMBIX
WU3MEPEHUI: TIPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHUPOBATH PE3yIbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DU3WYECKUX BEJIUYWH B BUAC TaONHIl U TPadUKOB,
JIeJIaTh BBIBO/JIBI IO pe3yJIbTaTaM UCCIEOBaHMUS;



cobmonare npaBuia 0€30MacHOro Tpynaa MpH NPOBEJACHUHM HCCIEAOBAHUN B
pamMKax ydeOHOro HKCMEpPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOW U TMPOECKTHON
JIESITEIBHOCTH C MCTIOJIb30BAHUEM M3MEPUTENIBHBIX YCTPONUCTB U 1a00paTOPHOTO
000py10BaHUS;

pemaTh pacu€THbIC 3a7a4i C SBHO 33JIaHHON (PU3NYECKON MOJENbIO, UCTIONb3YS
buznyecKre 3aKOHbI U MPUHIIMUIIBI, HA OCHOBE aHaJIN3a YCIIOBUS 3a/1a4 BEIOUPATh
busznyecKkyro Mojeib, BBIACHATh (U3NYECKUE BETUYUHBI U (HOPMYIIBI,
HE0OXOaUMBbIE ISl €€ pellleHus, TPOBOJIUTh PACUYEThl U OIEHUBATH PEATbHOCTD
MOJIyYeHHOTO 3HAUeHUS (PU3UUECKOUN BEIMYUHBI,

pelaTh KayeCTBEHHBbIE 3aJaud: BBICTPAUBATH JIOTUYECKHM HEMPOTHBOPEUHUBYIO
IENOYKY PacCyXKIEHUI C OMOpOil Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyecKue sBICHUS,

UCIOJIb30BaTh MPU PEUICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBaHUsI, UHTEPIPETAL[MHU U NIPEACTABICHUS
y4eOHOM W Hay4YHO-NOMYJSIPHOM WH(OpPMAIU, MOJYYEHHOH M3 Pa3IudHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMylo HHPOPMAIIHIO;
OOBSICHATH NMPUHIIMIIBI IEHCTBUS MAIlIMH, TPHOOPOB M TEXHUYECKUX YCTPOICTB,
pa3auyaTh yCIOBHS X O€30MaCHOTO UCIOIb30BaHMS B IOBCEIHEBHON KU3HU;
IPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKHX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BuUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3HUKE B MOBCEIHEBHOW JKU3HM NS
oOecrieueHusi 0€30MACHOCTH MPHU OOpaIlleHuH ¢ MPUOOpPaMH U TEXHUYECKUMU
yCTpOMCTBaMH, AJIsi COXPaHEHUS 3710POBbsI U COOJIIOIEHUSI HOPM SKOJIOTMUYECKOT0
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHEHHEM pPA3IMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TPYIIbl, PAalMOHAIBHO paclpeaesiTh OOSA3aHHOCTH U
IUTAHUPOBATh AEATEIbHOCTh B HECTAHIAPTHBIX CUTYALUsIX, a/ICKBATHO OLICHUBATh
BKJIaJ] KaXJIOTO W3 YYaCTHHKOB TPYMIBl B pEIICHHE paccMaTpUBaeMOil
pOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
N HaumenoBanue
- pa3aesIoB M TeM
n/n
NMPorpamMmbl

KoaudecTBO 4acoB

Pazpea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

11

Hroro no pasneny

Pazgen 2. MEXAHUKA

2.1 Kunematuka
2.2 Junamuka
2.3

Hroro no pazneny

dusnka U METOJIbI HAay4YHOTI'O ITO3HAHUSA

3aKOHBI COXPAaHCHUA B MCXaHUKE

Paszpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMUNKA

3.1
TEeOpuun

3.2

OcHOBEI MOJ'ICKy.TISIpHO-KHHCTH‘-ICCKOfI

OcHOBEI TCPMOANHAMHUKN

DJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTeJibHbIE
pecypcsl
Beero KonTpoJabHbIe
padoTbI
2 0
2
5 0
7 0
6 1
18
9
10 1

IIpakT4yeckue
padoThbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72



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

33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie

MepPEXO0bI
Hroro no pazneny

Paznen 4. JIEKTPOIUHAMUKA
4.1 DnexTpocTaThKa

4.2 ITocTOstHHBIN 2I1E€KTpUYECKUNA TOK. TOKHM B
' PasIMYHbBIX Cpeax

Hroro no pasneny

Ha3Banue moayJist
PeszepBHOe Bpemst

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

24

10

12

22

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edso0.ru/7f41bf72



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

IHOYPOYHOE IINTAHUPOBAHHUE

10

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Tema ypoka Kourpo  IIpaktm  [ara undpoBbie
Bcero  JbHBIE yeckmne U3y4eHus! o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypcbl
®usuka — Hayka o npupoze. Hayunbie METOBI MO3HAHUS 02.09 2023 bubnuorexa [JOK
OKPY’KaroIIero Mupa o https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo pu3uku B pOpMUPOBAHNUN COBPEMEHHOM
HAyYHOW KapTUHBI MUPA, B TPAKTUICCKON JCSITEITLHOCTH 04.09.2023 bubmmorexa [JOK
yi . P pa, B 1P a o https://m.edsoo.ru/ff0c33e6
Joaei.
Mexanunueckoe nBrxkeHre. OTHOCUTEILHOCTh MEXaHUYECKOTO 09.09.2023 bubnnoreka [JOK
nerkeHus. [lepemenenue, CKOpocTb, yCKOPEHHE R https://m.edsoo.ru/ff0c3508
. bubnuoreka [JOK
P i .B . 11.09.2023
aBHOMEPHOE MPSMOJIMHENHOE IBI>KeHNE. BXOHOM cpe3 https://m.edsoo.ru/ff0c3620
bu6mmoreka [JOK
P i 16.09.2023
aBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKECHHE https://m.edsoo.ru/ff0c372e
bu6nmoreka [JOK
. 18.09.202
CBobOoHOE TIajzicHue. Y CKOpeHHe CBOOOTHOTO TaICHUS 8.09.2023 httos://m.edsoo.ru/ffoc39cc
Kpuponunelinoe aBuxeHue. J{BrkeHre MaTrepruaibHON TOUKH 23.09.2023 bubmuorexa [JOK
10 OKPY)KHOCTH R https://m.edsoo.ru/ffOc3ada
[Ipuaiun otHocuTensHOoCTH ["anunes. MHepuuanbsHbie bubnuorexa [JOK
. 25.09.2023
cucreMsl orcyera. [lepBsiii 3akoH HeroTOHA https://m.edsoo.ru/ff0c3be8
Macca Tena. Cuna. [Ipunnun cynepmno3uiiuu cui. Bropoit bubnmoreka [JOK
. 30.09.2023
3akoH Hb0TOHA 119 MaTepraibHON TOYKH https://m.edsoo.ru/ff0c3be8
Tpertwnii 3akon HeroTOHA 17151 MaTepHAIBHBIX TOYEK 02.10.2023 bubnnorexa [IOK

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

11

12

13

14

15

16

17

18

19

20

21

3akoH BceMupHOro taroreHus. Cuna tsxxectu. [lepBas
KOCMMYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koadpdumuent tpenus. Cuna conpoTHBICHUS
IIPY IBIKEHUH TeJia B )KUIKOCTH UJIU Ta3e

[TocTymarenbHOE U BpaliaTeibHOE JBMKEHHUE a0COIIOTHO
TBEpIOro Tena. MomeHT cuibl. [1neyo cumbl. YcnoBus
paBHOBECHS TBEPAOTO Tl

I/IMHy.]'ILC MaTepI/IaHBHOﬁ TOYKH, CUCTCMbI MAaTCPUAJIbHBIX
TOYCK. I/IMHYJ'IBC CHJIBI. 3aKOH COXPAaHCHUS UMITYJIbCA.
PeakTuBHOE ABM)KEHUE

Pabora u MmoutHOCTH cuitbl. KuneTnueckas SHeprust
MaTepuanbHOW TOUKH. Teopema 00 U3MEHEHUU KUHETUYECKOI
SHEPIUu

[TorenmmanesHas Heprus. [loTeHunanbHas SHEPTUs yIpyro
nepopMupoBaHHOM npykuHbl. [loTeHIManbHas 3HEprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU

HOTGHI_[I/IaJ'H)HBIC N HCIIOTCHIMAJIbHBIC CUJIBI. CBs3b pa6OTH
HCIMMOTCHIHMAJIBHBIX CHJI C UBMCHCHHUEM MEXaHHYECKOMN OHEPTUU
CHCTEMEI TeJI. 3aKOH COXpaHCHUA MEXaHUUIEeCKOM SHEPTUun

Jlabopamopuaa paboma Ne 1. «Hccnedosanue céazu padomol
CUIbL C USMEHEHUEM MEXAHUYECKOUl IHEPUU MmeNna Ha
npumepe pacmadiceHus pe3uno6020 HeZymay)

KonTpoJanHas padoora Ne 1 mo teme « Kngemaruka.
JIngaMuka. 3aK0HLI COXPAHEHUS B MEXAHUKE)

OcCHOBHBIE MOJIOXKEHUS MOJIEKYIIPHO-KMHETUYECKON TEOpHUH.
Bpoynosckoe nBuxkenue. uddysus

07.10.2023

09.10.2023

14.10.2023

16.10.2023

21.10.2023

23.10.2023

06.11.2023

11.11.2023

13.11.2023

18.11.2023

20.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3d00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3el8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

bubmuorexa [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

23

24

25

26

27

28

29

30

31

32

33

34

XapakTep IBUKEHHUs U B3aUMOJEHCTBUS YaCTHULl BELLIECTBA.
Mognenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TEI

Macca monekyn. KonnuectBo Bemectsa. [loctosHHas
ABoraapo

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana
temneparyp Llenbcust

Wneansusiii raz B MKT. OcHoBHOe ypaBHeHne MKT

AGcomtoTHas TeMIepaTypa Kak Mepa cpeiHel KHHEeTHYeCKOn
SHEPTUU JIBIKEHUS MOJIEKyIl. YpaBHeHHe MeHeneena-
Knaneiipona

3akoH /lanbToHa. ['a30BbIC 3aKOHBI

Jlabopamopnas paboma Ne 2 «Hccnedosanue 3aeucumocmu
Mexncoy napamempamu COCMOAHUA PA3PEHCEHHO20 2a3a»
N3omporieccrl B naeanbHOM Ta3e U uX rpadudeckoe
IIpe/ICTaBICHHE

BuyTpeHHs sHEeprus TepMOJAMHAMUYECKON CUCTEMBI
crocoOb! e€ n3mMenenust. KoamdecTBo TemaoTel u padoTa.
BuyTpeHnHss sHEeprus 0JJTHOATOMHOTO MI€aJIbHOTO ra3a

Buasl Tenonepenaun

VY nenpHas TEIIOEMKOCTH BelecTBa. KoauuecTBo TEMIOTH pu
Teronepenade. AauabaTHBIN Mporecce

[IepBblit 3aKOH TEPMOAVMHAMHUKH U €r0 IPUMEHEHHE K
n3o0Iporeccam

HeoOpatumocTs nporieccoB B mpupoae. Bropoii 3akon
TEPMOANHAMUKHI

25.11.2023

27.11.2023

02.12.2023

04.12.2023

09.12.2023

11.12.2023

16.12.2023

18.12.2023

23.12.2023

25.12.2023

08.01.2024

13.01.2024

15.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢c36

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢c36

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOc5efc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

35

36

37

38

39

40

41

42

43

44

45

46

47

[Tpunmun nevicreus u KII/{ TenmoBoi MamuHbl

[ukn Kapno u ero KIT/]

DKOJIOTHYECKHE HpO6HeMBI TCIITIOOHEPICTUKHU

[Tapoobpa3oBanue u KoHAeHCaNws. VcriapeHne u KumeHue

AOGCOIIOTHAS M OTHOCUTENbHAS BIAKHOCTH BO3yXa.
Haceiennsiit nap

Teépnoe teno. Kpucramnuueckue u amopdHsbIe Tena.

AHI/ISOTpOHI/IH CBOMCTB KpUCTaJLJIOB. >KI/II[KI/IG KpUCTaJlJIbI.
COBpeMeHHHe MaTCpHrabl

IInaBneHue n KpuCTaJlJIn3alus. VaenpHas TEII0Ta MJIABICHMS.

CyOnumariust
VYpaBHeHUE TEIJIOBOTO OanaHca

O606maromuii ypok «MomnekynsipHas ¢pusrka. OCHOBBI
TEPMOANHAMUKUN

KonTpoJuabnHas padora Ne 2. no teme «MoJieKyJasipHas
busuka. OCHOBLI TEPMOIMHAMUKH

DIeKTpu3anus Teil. DIEKTpUYeCKuil 3apsaa. [IBa Buaa
AIEKTPUUYECKUX 3aPsI0B

[IpoBOIHMKY, TUBIIEKTPUKH U MOJTYIIPOBOJHUKH. 3AKOH
COXPaHEHHUS ANEKTPUUYECKOT0 3apsa

Bsaumoneiictsue 3apsoB. 3akoH Kynona. Toueunslit
JIIEKTPUYECKUN 3apsi]

20.01.2024

22.01.2024

27.01.2024

29.01.2024

03.02.2024

05.02.2024

10.02.2024

12.02.2024

17.02.2024

19.02.2024

24.02.2024

26.02.2024

02.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6820

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

49

50

51

52

53

54

55

56

57

58

HanpstxénHocTs anekTpudeckoro nois. Ipunnun
CYNEPIIO3UIINH JIEKTPUUYECKUX ToJIeH. JInHNK HanpsKEHHOCTH
PaGora cui anekTpocraruyeckoro modis. [Torennman. Paznocts
IIOTEHIIUAJIOB

[IpoBOIHMKY U AUDIIEKTPUKU B AJIEKTPOCTATUYECKOM I10JIE.
JusnexTpudeckasl IPOHUIIAEMOCTD

OnektpoémkocTh. Konaencarop

3HeKTp06MKOCTB IUIOCKOI'0 KOHACHCATOopaA. BHCPFI/IH
3apsS’KCHHOI'O KOHZACHCATOPa

[IpuHIMI 1EeHCTBHS U IPUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJIBHOTO alliapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHuecKas 3aluTa. 3a3eMIeHHE AEKTPonpudopoB

Jlabopamopnas pavoma Ne 3. ""HUzmepenue 3nekmpoémxkocmu
Konoencamopa'

DNEeKTPUUECKUN TOK, YCIIOBUS €r0 CYIIECTBOBAHUS.
[Tocrosiuubiiif Tok. Cuna Toka. Hanpsikenne. ConmpoTuBIeHHE.
3akoH OMa il yyacTKa Lenu

[TocnenoBarenbHOE, apauIeIbHOE, CMEIIAHHOE COEAMHEHNE
IIPOBOAHUKOB. Jlabopamopnas padoma Ne 4 «H3zyuenue
CMEUWAHHO20 COCOUHEHUS PE3UCODPO6)

PaboTa 1 MOIITHOCTH AJIEKTpHYECKOTo TOKa. 3akoH J[xoyms-
Jlenna

3akon OMa i TTOJIHOM (3aMKHYTOM ) AIEKTPUYECKON 1IeTIH.
Kopotkoe 3ambikanue. Jladopamopnasa paboma Ne 5
«H3mepenue 3/]C ucmounuxka moxa u e2o 6HympeHHe2o
COnPOMuUBIeHUA»

04.03.2024

09.03.2024

11.03.2024

16.03.2024

18.03.2024

01.04.2024

06.04.2024

08.04.2024

13.04.2024

15.04.2024

20.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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61

62

63

64

65

66

67

68

DNEeKTpOHHAs TPOBOAUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh

COIIPOTHBIIEHUS] METAJIJIOB OT TEMIIEPATYPBHI.
CBepXIpoBOIMMOCTh

DnexTpuuecKkuid TOK B BakyyMme. CBOMCTBaA 3JIEKTPOHHBIX
IIy4KOB

[TomynpoBoiHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBoAUMOCTh. CBOMCTBA P—N-TIepexoaa.
[TonynpoBoIHUKOBBIE TPUOOPHI

3HeKTpI/I‘leCKI/Iﬁ TOK B paCTBOpax M pacilyiaBax 3JICKTPOJIHUTOB.

DJIEKTPOJIMTUYECKAS TUCCOIMALIMS. DICKTPOJIN3
DneKkTpuyecKkuil TOK B razax. CaMoCTOSATEIbHBIN U
HECaMOCTOSTENbHBIN pa3psal. Monnus. [1nazma
KonTpoJjabHas patora Ne 3 mo Teme «JIeKTPOCTATHKA.
IlocTOSIHHBIH 3JekTpHUYecKHii ToOK. TOKM B pa3JanyHbIX
cpeaax»

DnexTpuueckrue mpuOopsl U YCTPOMCTBA U UX MPAKTUIECKOE
npuMmenenue. [IpaBuna TexHUKHU 6€30MaCHOCTH

IIpome:xyTouHasi arTrecTanus B GopMe KOHTPOJIbHOM
padoThbl

O6006maronuil ypok «IeKTpoJuHAMUKA

PesepBHblIit ypok. O606maromuii ypok no temam 10 kimacca

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68

22.04.2024

27.04.2024

29.04.2024

04.05.2024

06.05.2024

11.05.2024

13.05.2024

18.05.2024

20.05.2024

25.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bubmuorexa [JOK
https://m.edsoo.ru/ffOc8a8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8f6c




