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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 OCHOBHOU 0Opa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaNpaBlIeHO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3rKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey U3ydeHus (PU3UKU Ha YPOBHE CPEAHEro 00IIero oopa3oBaHusl, INIAaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIBTATHI IO roj1aM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKU — cUCTEeMOOOpa3yoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpenessieT Xapakrep MW pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUN B cpepe SHEPreTUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUpPOBaHME YMEHUN NPUMEHSATh HAYYHBIA METO[
MO3HAHUS TP BHITIOJTHEHUN UMHU yU4E€OHBIX UCCIICTOBAHUM.

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 SBISETCS JOTUYECKU
3aBEPILEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benuHEH BOKpYr ¢u3nyeckux Teopuil. Bemymmm B Kypce sABiseTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

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

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (DU3MKM Ha YpOBHE CpPEOHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, TPaHULAX TIPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUH U MPOILIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0J B Kypce (U3UKU PEealn3yeTcs MPEexKIe
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcCs.
J1y1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMBI (DPOHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIAETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTCcs OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonblioe BHUMaHKE yesieTcs pEIIeHNI0 PaCUETHBIX M KAaU€CTBEHHBIX 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 OJHOr0 paszfena Kypca, TaKk U HUHTErpUpYs 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKaromleH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAECNU IS CUTYyalluH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraIbHO-TEXHUUECKOMY
obecnieueHn0 yueOHOTro mporecca 0a30BbIil YpOBEHb Kypca (DU3UKH HA ypOBHE
cpenHero ooOmiero oOpa3oBaHUs JOJDKEH H3Yy4aeTcsl B YCJIOBHUSIX MPEAMETHOTO
kabuHeta (usuku. B xabunere (U3MKU HMMeEETCs HEOOXO0aUMOe J1abopaTOpHOE
000py0BaHUE 715 BHITIOJIHEHHS YKa3aHHBIX B POTrpaMMe Mo PU3HKE YYCHUYECKUX
PaKTUYECKUX PAOOT U IEMOHCTPAILMIOHHOE 000PYI0BaHUE.

JleMoHcTpanluoHHOE  00OpyJ0BaHHEe (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTHU U OOECIEYMBAET IOCTAHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHIA.

OCHOBHBIMU HENSIMU U3y4eHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIOTCS:

e (opMupOBaHME HUHTEpeca M CTPEMJICHHMsSI OOYYaIOIIMXCS K HaydyHOMY
U3YYEHUIO NPUPOJbI, PA3BUTUE HUX HHTEUIEKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHKE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOUTUM SIBJICHUSIM;

e (opMHpOBaHKHE HAYYHOI'O MUPOBO33PEHUSI KaK pe3yIbTaTa U3yuyeHHUsI OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (dopMupoBaHHE YMEHHUU OOBSICHITH SBJICHHUS C HCIOJb30BAHHEM
buznyecKrX 3HAHUA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O POiAM (PU3UKK A Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI.

JlocTrxeHne 3TUX Lened oOecrednBaeTCsl pelIeHHeM CIEeIyIoMMX 3ajad B

npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

e MpUOOpETEeHNE CUCTEMBI 3HAHUI 00 00X (PU3HUUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKU;

e (dopMupoBaHWE YMEHHMI TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBsICHEHHsSI (PU3MYECKHX SBICHUA B TPUPOAE U NS TPUHATHUS
MPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOW KU3HU;

e OCBOEHHE CMNOCOOOB peUIeHHs pa3jIMYHbIX 3a7ad C SIBHO 3aJaHHOU
¢usznyeckoil Monenblo, 3aJay, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3gaHue pU3NUECKOl MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4uH;

e TOHMMaHHE (UBNYECKUX OCHOB W MPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO

cpeay,



e OBJIaJICHUE METOJaMU CAMOCTOSITEFHOTO IUIAHUPOBAHMS U TPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTanuu HHpopmanuu,
OTpeeNIeHNs TOCTOBEPHOCTH MOMYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH IJIs Pa3BUTHS YMEHHI MPOCKTHO-UCCIIEIOBATEIHCKOM,
TBOPUYECKOH 1eATEITHHOCTH.
Ha wusydenune ¢usuku (6a30BBI YypOBEHb) Ha YPOBHE CpPETHETO OOIIEro

oOpa3oBanus otBoautcs 136 gacos: B 10 kimacce — 68 gacoB (2 4aca B HEEN0), B

11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEPKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usnka — Hayka O mnpupone. Hayunbie mMeTOnBI NMO3HAHUS OKPYKAOLIETO
Mupa. Ponb 3KkcriepuMeHTa 1 TEOPUH B IPOLECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (husuke.

MopnenupoBanue (pU3MYECKUX SBJICHUW M TpoueccoB. HaydHble rumoressl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI NPUMEHUMOCTH (DPU3UUECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOpPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MUpa, B IPAKTUYECKOU EATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX MPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHHUsS, IyTH U TMepeMelleHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBoOogHOE nazieHre. Y CKopeHue CBOOOIHOTO MaIeHUSI.

KpuonuHeitHoe nBrkeHue. J[BUKeHrnEe MaTepUAIbHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u wactora obparnieHus. LleHTpocTpeMUTEIHbHOE YCKOPEHHUE.



TexHH4eckrue YCTPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: CIIHUIOMETD,
JIBUKEHHE CHAPANIOB, LIEMTHBIE U PEMEHHBIEC MIEPEAAYU.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WUIKOCTPAIUMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIH30BAHUEM MTPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO IO YIioM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHUS.

Hamnpagiienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3ydyeHne HEpaBHOMEPHOTO IABHKEHHUS C LIEJIbIO OINPEIEIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTSIMH, MPONUJICHHBIMU TEJIOM 34
MOCIICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHue NBMKEHUS IIApUKA B BA3KOU KUJIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbid  3akoH  HproToHA.
NuepunanbHbie CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HetoToHa aiis
MaTepuagbHOU TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tsokectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEJIIBHO OCH BpamieHus. I[liedo cuibl. YcinoBus
paBHOBECHUS TBEPAOIO TeJA.

TexHn4eckre YCTpOWCTBA M MPAKTUYECKOE MPUMEHECHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIINUX TEJ.

Bropoii 3akoH HproToHa.



N3mepenne cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIium.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U T1aJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

YcnoBust paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpanenus 6 mexanuke

Nmiynbc MaTepuaibHOM TOUYKHM (Teia), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl M MU3MEHEHHE HMMITYJIbCA TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOEC IBHKEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedopMupoBaHHOM NpykuHBL. [loTeHIManbHAs YHEPTHS TeJla BOJIU3H MOBEPXHOCTU
3eMIIH.

[loTeHnumanpHple W HEMOTEHIMANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXAaHUYECKOW SIHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MogekyasipHast pu3nKa U TEPMOJAMHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu



OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU U MX OIBITHOE
obocHoBanue. bpoynoBckoe pgBmwxenue. [uddysusa. Xapakrep ABUKEHHS U
B3aMMOJICHCTBUS 4YacTHUIl BelIECTBA. Monenn CTPOEHHUS Ta30B, XUIAKOCTEU W
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATUX Mojelel. Macca u
pasmepsl Mosiekys. Kommuectso BemecTsa. [locrosaHass ABoranpo.

TenmoBoe paBHOBecue. Temmeparypa u e€ msmepenue. lllkama temmneparyp
Llenbcus.

Mopnene  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KWUHETUYECKOW TEOpUU HACATBHOrO rasza. AOCOIOTHas TemIieparypa Kak mepa
CpEIHEH KHMHETUYECKOM SHEpPIMM TEIUIOBOIO JBM)KEHMS vacTul rasa. [llkama
temneparyp KeneBuna. ['a3oBble 3akoHbI. YpaBHeHHe Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACANbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe NpeacTaBI€HHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCINHEHUN.

OneIThl 10 MU PY3UN )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITsl, JOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUSA WJI€ANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY apaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpeHHssT dHEprus TEPMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3mMeHeHus. KonnuecTBo TemioTel U pabora. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  HWJACAJIBHOrO  ra3a.  Buiael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonndecTBO TEMI0THI IpH TEIIONEpeaaye.



[Tonsitue 006 ammabatHOM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne TepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatumocTh MpoiieccoB B MPUPO/IE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEUCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MammHax. KoaddumuenT momae3Horo
nercTBus TemwtoBod mammHbl. [{ukn KapHo m ero ko3¢ @UIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTMYECKUE MPOOIEeMbl TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja IMPU COBEPILICHHH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JlyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OneIT N0 a1MabaTHOMY paCIIMPEHUIO BO3AyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoowvl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO31yxa. HaceimeHHsli map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdusbie Tena. AHU30TPONUS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHUasioB, B
TOM YHUCJIE HAaHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBaHus U MIaBICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.



Paznen 4. JaekTpoanHamMuka

Tema 1. Inekmpocmamuka

OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. JlBa BU1a 3IeKTPUUYECKUX 3apsI0B.
[IpoBOAHWKHN, OUANEKTPUKU W TOJYNPOBOAHUKH. 3aKOH  COXPaHEHUS
AIEKTPUUYECKOTO 3apsia.

B3zaumopeiictBue 3apan0B. 3akoH Kyiona. ToueuHbli 3IEKTPUUECKUI 3apsi.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3yeKTpuueckoro mnojsa. [IpuHuun
CYNEPHO3ULANA DNEKTPUUYECKUX Moyei. JIMHUKM HanpsKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGota cun anekrpoctatudeckoro noJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOOHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tnoe. [luanexkrpuueckas
IIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOTO KOHAECHCATOpa.
DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHu4yeckrue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN anmnapar, CTpyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS AJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUASI MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpspxkenune. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. Y IEIBHOE CONPOTHBJIIEHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora oanmektpuueckoro Toka. 3akoH JDkxoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIIAA CHJIA WM BHYTPEHHEE CONMPOTUBIECHHWE HCTOYHHKA TOKA.
3akon Oma 1 MOJHOM (3aMKHYTO#) AyieKTpudeckoi memnu. KopoTkoe 3aMbIKkaHue.



OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTb
CONPOTHUBJIEHUSI METAJLUIOB OT TeMrepaTypbl. CBEpXIIPOBOAUMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CobcTBeHHasT U MPUMECHass  MIPOBOJUMOCTH
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPBHI.

OnexkTpuyecknuid TOK B  pacTBOpax M  paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIIN 1101, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHre cUiTbl TOKA U HANIPSIKEHUS.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomaoi

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBICHWE, HAay4YHbIA (pakT, rumotesa, (puanyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboia, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:



CHUHYC, KOCHHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexanndeckoe ABMKEHUE B KUBOHM mpupoje, nuddysus, ocMoc,
TEII000MEH JKHUBBIX OPraHW3MOB (BHBI TEIUIONEPEIaud, TEIIOBOEC paBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEU U Ta30B,
AJEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJICKTPOJUTHYECKAS  JAUCCOLMAINS,
rajbBaHHUKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JIBHXKEHUM C HCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MNOIIIUITHUKH, HCIIOJIb30BAHHE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIPyTHe), JABUTATEIb BHYTPECHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHU
MOJyYEHUsS COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIEC HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3anMo1eiicTBHE MTOCTOSTHHBIX MAarHUTOB. MarHUTHOE
nosne. Bektop marauTHOM nHAYyKIMU. [I[puHIMN Cyneprno3uiui MarHUTHBIX ITOJIEH.
JluHn MarHuTHOW WHAyKUMW. KapThHa JIWMHWUKA MarHUTHOW WHIYKUHHU IIOJIA
MOCTOSIHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalTPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOM YacTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHON
WHIYKIUU. OJEKTPOJBIXKYIAS CUla HWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
IIPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.



NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJIEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckre yCTpONCTBA W MPAKTUYECKOE TPUMEHEHHUE: TOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTA U3MEHEHHUS
MarHuTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiCcTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUMHblE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u ($aza koseOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
AIEKTPOMAarHUTHBIMU KoJjieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouiux kKojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUSL.

[lepemennbiii TOK. CHUHYyCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JEHCTBYIOIIEE 3HAUYEHHWE CHJIbI TOKA U
HaIpsHKEHUS.



Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IeKTpod3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

CBOOOHBIE AJIEKTPOMArHUTHBIC KOJIEOaHUSI.

OcumwinorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpa.

Mogens TUHUYU AJIEKTPONEPEaauH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUM Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B IIEMU U3 MOCIEI0BATEIbHO COSAUHEHHBIX
KOH/JIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyiMHAa BOJHBL. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepenius u nuPpaknuss MEXaHUYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMJIeHUe, noJisapusanus, Judpakius,
untepdepenius. CKoOpocTh JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Paqnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeNIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu



O6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u qudpakiud MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnrogeHnue cBsi3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIUTYAOW H
YacTOTOM KOJIEOaHMIA.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anus, Iuppaxnus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroja MHOJHOIO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobupartouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
Y ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUparOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTHUKHU.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HWCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
INIABHBIX ~MAaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuueckue YyCTpONCTBa M MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyma,
doToanmapaT, NPOEKIIMOHHBIMA amnmapar, MHUKpPOCKON, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMoNMHEHOE pAacpOCTPaHEHUE, OTPAXKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanre CBOMCTB M300paKeHUM B JTMH3AX.

Mopnenn MUKpOCKOIIa, TeJIECKOMa.

HaOmronenue natepdepeHinm cBera.



Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOIILI0 MPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HaOmronenue noyisipuszaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3mepeHue nokazaress npesioMIICHUs CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTynarsl crienuanbHON
TEOPUH OTHOCUTEIBbHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHHU M COKpAIICHHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUEH U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
MIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsi3u 3Hepruu (HOTOHA C €r0 YaCTOTON. DHEPTHs
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3akoHbI
dotordexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanuiar
dbororddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOINUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeEIHETO (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[ImanerapHas mogmens aroma. llocrynmater bopa. U3nyduenue u mnorjomnieHue



(GOTOHOB TpU TEpexoAe aroMa C OAHOTO YPOBHS SHEPTrUU Ha Apyroi. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.
BousHoBBIE cBOVicTBa yacTull. Bosnsl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JTyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul
Habronenue TMHeHyaToro CrexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOeHUS sAnpa. OTKpwITHE
paaroakTuBHOCTH. OnbITHI Pe3epdopa 1o onpeneneHnto coctaBa paJuoakTUBHOTO
uznyyenusi.  CpoiictBa  anbda-, Oera-, ramma-usnydyeHus.  BuausHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.
Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3ITydeHHE. 3aKOH PAaJIMOAKTHUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.
Snepnsbie peakunu. [lenenue u cuHTe3 A€p.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. DKOJOTUYECKNE ACIIEKTHI SIAEPHON SHEPTETHKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.
@dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBAa M NMPAKTHUYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, siaepHbIii peakTop, aToMHast 6omoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl
HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUY M ACTPOPUIMKH

Dtanbl pa3BUTHs acTpoHOMUU. [TpuKIagHOE U MUPOBO33PEHUYECKOE 3HAUEHUE
aACTPOHOMMUH.



Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IJIAHETHI, X BUIUMOE
JBH>KCHUE.

ConuHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIA Kjacc —
CBETHMOCTBY». 3BE3/bI TJIaBHOM TMOCIEA0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABJICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBazapbl. YEpHBIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpe/IeNICHUs MOJIOXKEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sd CEeBEPHOIrO MOJIYIIAPUS U SIPKUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEHUE

Ponpr ¢u3uku uW acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIBHOM M ATUYECKOM cpepax eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKHU U
aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, poJib (U3HUUYECKON TEOPUU B
(bopMHpOBaHUY MPEICTABIECHUHN O (PU3NUECKON KApTUHE MHUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHs B 11 kiacce oCylecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MAaTE€MAaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (Gusnyueckas BeJIWYWHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
GyHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI U MX MPOEKUHWH HA OCH KOOPIHHAT, CIIO)KEHUE BEKTOPOB,



MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKU TOJO0O0US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM MpUpOJZE, KoJieOaTelbHbIC
JIBUKEHUS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBJICHUS B KHUBOUM MPUPOAE, NCUCTBUEC
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJLUIAYECKASI CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUsI KPUCTALIMYECKOMN PEIIETKU, CIEKTPAJIbHBINA aHAIIN3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaad, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHOHHAs II€Yb, paaap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes..

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUS INPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpeamera «dusnka» Ha YpPOBHE CpeIHEro oOIero
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTH TOCTHUKEHUE CICTYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» T0TKHBI
OTpaXaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMbITA JICITEILHOCTH B MPOILIECCE PeaTn3alii OCHOBHBIX HAaIpaBJICHUH
BOCITUTATEJIbHOU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKM 00YyYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTH B MHTEpPECAX I'Pa)KJaHCKOTO
o0l11ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpraHU3aIINY;

YMEHUE B3aUMOJEHCTBOBATH C COLMATIbHBIMA HHCTUTYTaMU B COOTBETCTBHUHU C
X QYHKIUSIMU U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPHUOTHYECKOr0 BOCIIMTAHMA:



c(OpPMUPOBAHHOCTH POCCUHCKOM IPpaK TAHCKOW MACHTUYHOCTH, TATPUOTU3MA,;

LEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCHICKUX YIEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIGHHMBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHCJE B
NeSATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYUBOTO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K pa3nyHbIM cdepaM MpodhecCHOHATBHON NEesSTENIbHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHMIO U CAMOOOPA30BAHUIO B 00JIaCTH
(U3MKYN Ha MPOTSKEHUH BCEH KU3HU;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh 3KOJOTHMYECKOW KYyJNbTYphl, OCO3HAHHE TIJI00AIBHOIO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYKaIOLIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpEeHNE OIbITa JEATEIbHOCTH JKOJOTMYECKOM HaIpPaBIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

Cc(OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKOMN HAYKH;

OCO3HAaHME LEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IMpOIECCe
U3y4eHUs! (PU3BHKHU OCYIIECTBIATH IPOEKTHYIO U UCCIAEA0BATENbCKYIO IEATEbHOCTh
WHIUBUYAJIbHO U B TPYyIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble Jlornueckue aeiicTBHUA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JACSATCIBbHOCTH, 3aJaBaTh IAapaMETPpbl U KPUTEPHUU HX
JIOCTHKECHHUS,



BBISIBJISAIT  3aKOHOMEPHOCTH W NPOTHUBOPEYMS B  PacCMATPUBAEMBIX
bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATH U BHITIOJTHATH paObOTy B YCIOBUSX PEAIbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIAJETh HAy4YHOW TEPMUHOJOTUEH, KIIFOUEBBIMH MHOHATHUSMU M METOJAMH
buznueckoil HayKu;

BJIa/IETh HaBbIKAMHU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON AESITENbHOCTU
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METO/IOB peuIeHusl 3a1ay (U3MYECKOro COJEpKaHUs, NPUMEHEHHUIO Pa3IuYHbIX
METO/IOB [TO3HAHHS;

BJIAJETh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPIpETalUd, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IPOEKTOB B 00JIacTH (PU3UKH;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHHS], HAXOAUTh apTyYMEHTHI JJI 10Ka3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS,

aHaJIM3UpPOBaTh TMOJYYECHHbIE B XOAE PEUICHUS 3aJlaud  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOU
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3MKE B MIPAKTUYECKYIO OOJIACTh
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUrHHAIbHBIC MTOAXObI U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUSI.

Pabora ¢ unpopmanmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (HU3HUECKOTO COAECPKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, aHaJM3,
CUCTEMATHU3AIMIO U HWHTEPIPETAIui0 MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
MPEJCTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;



UCIIOJI30BaTh  CPEACTBA  WH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX
3a/1a4 ¢ COOI0ICHNEM TPEOOBAHMIA )PTOHOMHKH, TEXHUKN 0€301MaCHOCTH, TUTHCHBI,
pecypcocOepexeHusi, MPaBOBbIX W ATUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0€30IIacCHOCTH;

co37aBaTh TEKCTHI (PU3UUYECKOTO COAEpXKAHUS B PA3IUYHBIX (opMarax C
y4€éTOM Ha3zHAYeHUsT HHPOPMAIIUU | TIEIICBOW ayIUTOPHH, BEIOUpAsi ONTUMATILHYIO
dbopMy MpeAcTaBICHUS U BU3yaTu3alliu.

KoMMyHHKaTHBHbBIE YHHBePCAIbHbIE YUeOHbI€ el CTBHS:

OCYIIECTBIIAThH OOIIEHNE HA YPOKax (PU3UKHU M BO BHEYPOUHOU JCATEITHHOCTH;

pacrmo3HaBaTh TPEANOCHUIKM  KOHQUIMKTHBIX CHTYyalldd ®  CMsT4aTh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W KCIIOJIB30BaTh MPEHMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHHA C Y4ETOM OOIINX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUICKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poyim ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh PE3yJIbTaThI
COBMECTHOM pabOThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKJIOTO YYaCTHUKA KOMAaH/IbI B OOIIIHIA
PE3yNBTAT MO pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTh HOBBIC IPOCKTHI, OICHWBATh HJIACH C TIO3UIMH HOBH3HBI,
OPUTHHAIBLHOCTH, MPAKTUICCKON 3HAUNMOCTH;

OCYIICCTBJIATh TO3UTHBHOE CTPATETUYECKOE TIIOBEACHUE B Pa3TUYHBIX
CUTYAIUAX, IPOSBIIATH TBOPUYESCTBO U BOOOPAKCHHE, OBITh HHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBeEpcaJbHbIE YieOHbIe NeicTBUSA
Camoopranusanus:

CaMOCTOSITENTHO OCYIIECTBIISATh MO3HABATENBHYIO JESATEILHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh W (HOpMyITUpOBaATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSATEIILHO COCTABJISITh TUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aj]a4, MJIaH BBIOJIHEHUS MTPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUH;

JaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTESHUI;



JienaTth OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTH 3a PEILICHUE;

OIICHUBATh PHOOPETEHHBIN OTIBIT;

crioco0cTBOBaTh (DOPMHUPOBAHUIO W TPOSIBICHUIO J3PYIUIMU B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBINIATH CBOW 00pa30BaTEeNIbHBIN U KyJIBTYPHBIN YPOBCHb.

CaMOKOHTPOJIb, IMOIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCUTHh KOPPEKTHUBBI B NESTECIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;

BJIaJeTh HAaBBIKAMH  TIO3HABAaTEJBHON  pedrekcunm Kak  OCO3HAHUSA
COBEpIIIAEMBIX JEHCTBHH M MBICIUTEIBHBIX MPOIECCOB, WX pE3YJIbTaTOB W
OCHOBAHHUII;

UCIIONIb30BaTh MPHUEMBI PeIIeKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelIeHus;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATH pEHICHUS IO HUX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHX TIPH aHAINU3E pe3yIbTaToOB
TeSITEIbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apTryMEHTBl APYrHMX TMpPH aHalM3e pe3yiIbTaToB
TeSITEIbHOCTH;

npuU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIINOKH.

B niporiecce 1OCTHKEHUS TMYHOCTHBIX PE3YJIHTATOB OCBOEHUS IIPOTPAMMBI T10
busuke IS ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOYYarOIIMXCS
COBEpUICHCTBYETCS AMOITMOHAJIbHBIN UHTEJICKT, MIPEANoIararonmii
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATHHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOITMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIUPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIOCOOHOCTh AaIanTUPOBAaTHCA K
AMOITMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CTOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €T0 TMPH OCYIIECTBICHHH OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITIOYAIOIINUX CIIOCOOHOCTH BHICTPAUBATH OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.



HPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiaacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIIBHOCTH JIIOAEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEei:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTcu€Ta, abCOIIOTHO TBEPIOE TEIIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYCCKUH 3apsij] MPU PEIICHUH (PU3NYECKHUX 33]1a4;

pacro3HaBaTh (PU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
IIEKTPOJAUHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TeJ, JBMXKCHUE MO OKPYKHOCTH, MHEPIIUSI, B3aUMOJICHCTBUE
ten, auddy3usi, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KUIAKOCTEH U TBEPIBIX TEll,
U3MEHEeHHe o0BhEMa Tl MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIAPEHNUE, KOHJEHCALUS, IUIABJIICHUE, KPUCTAIIM3Aalus, KUIICHHE, BIAXHOCTb
BO3/1yXa, MOBBIIIEHUE JABJICHHS Ta3a MPU €ro HAarpeBaHWHU B 3aKPBITOM COCYIE,
CBSI3b MEXKY IMMapaMeTpaMH COCTOSHHUSA Ta3a B MU30MPOIECCAX, DJICKTPU3ALMS TE,
B3aUMOJICUCTBUE 3aPS/IO0B;

ONKCHIBATh MEXAHUYECKOE JBIKECHUE, WCIONB3YS (U3UUYECKUE BEITUYMHBI:
KOOpJHMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJja, Cuia,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA DHEPTUSl, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPHU ONKHCAaHWU TMPABWIBHO TPAKTOBATh
(U3UYECKUIT CMBICT MCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYCHMS] M EIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE aHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIIONB3Yd (U3MUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMmIleparypa, CpeaHss
KUHETUYECKasi SHEPrysi XaOTUYECKOr0 JBHMXKCHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JBUTATENsl; TPH ONMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICHT HCMOJb3yeMbIX BEJIMYMH, HX
0003Ha4YeHUsT U EIUHMIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(pU3HUECKYIO BEIMUUHY C APYTUMHU BEINUNHAM;

ONMCHIBAaTh N3YUYEHHBIC JJIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD TOJIs, MOTEHIUAN, PA3HOCTh MOTEHIMAJIOB;
NpU OINMUCAHWM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX



BEITMYMH, WX OOO3HAYCHMS] W €IWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAaHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTHUMH BEIHUYNHAMH,

aHATM3UPOBAaTh (PU3UUYECKHUE MPOIECCHI U SBICHUS, UCIOJB3YyS (U3UIECKUE
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHCHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHEHHUS MMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUIT PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBA, Ta30BHIE
3aKOHBI, CBS3b CpPeHEH KMHETHYECKOM PHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
aOCOJIFOTHOHM TeMmmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
ANIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CIIOBECHYIO
GOpMYITHPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BHIPAKCHHE WU yCIIOBUS (TPaHMIIB,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIMITBI ICUCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paziuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIB30BAHMS B MIOBCEIHEBHOM
KU3HH,

BBITIOJTHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHHMIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyIHupoBaTh MpodIeMy/3a/1ady U TUIIOTE3y YU4eOHOTO SIKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUs, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BEIBOJIBL;

OCYIICCTBIIATH MPSIMbIC ¥ KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3YIHTATHI TOJIYICHHONW 3aBUCUMOCTH (PU3MUECKUX BEJTUIMH B BUJIC
TabnuIl ¥ rpauKOB, AEJIaTh BHIBOJBI 110 PE3yJbTaTaM UCCIEIOBAHMS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCICIOBATEIBCKOH W TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOMMMBIC NI €€ PEIICHHS, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXICHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;



WCITOJIB30BATh MTPH PEIICHUN YISOHBIX 33124 COBPEMEHHBIC HHPOPMAITUOHHBIC
TEXHOJIOTUU [UJI MOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALMU U TPEACTABICHUA
y4eOHOM M HAy4YHO-TIONMYJIIPHOM HWH(GOPMALMK, IOJYYEHHOH W3 pPa3IMYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCITI0JIb30BATh TEOPETUUYECKUE 3HAHMSI 110 (PU3HUKE B TTOBCEIHEBHOM KU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpYINNE C BBIIOJHEHUEM PAa3JIMYHBIX COIMATIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K konity o0yuenus B 11 kiacce nmpeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOJAEH, LIEJIOCTHOCTh W €AUHCTBO
(bu3MYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Sipa MpH PEHICHUH (PU3MUECKHX
3a/1ay;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJCHUCTBUE
MAarHUTOB, JJICKTPOMArHUTHAS WHAYKLMS, JEUCTBUE MArHUTHOLO TMOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dhoTtoanekTpudeckuii 3¢dexT (hoTodrddheKT), cBeTOBOS AaBieHNUE, BOSHUKHOBECHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJIa, €CTECTBEHHAas U MCKYCCTBEHHad

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  PA3JUYHBIX  Cped) U

AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTIONB3YsAd (U3UYECKUE BEITHYMHBI:
DIEKTPUYECKUIN 3apsil, CHJIAa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE



COTPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHJYKIUST MAarHUTHOTO TMoJsi, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIKW, SHEPrUs HJIEKTPUYECKOTO0 M MArHUTHOTO TMOJed, MEepHoJ, M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHType, 3apsii M CWja TOKa B MpoIecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSTHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHWM TPABUIBLHO TPAKTOBAaTh (HU3UYECCKUI
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIUUHUHY C IPYTUMH BEIUUUHAMY;

OMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIOJIb3YS
bu3nUecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX S7Ep, TPU ONMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UUCCKHUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W EIUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIUYMHAMU,
BBIYUCIISIT 3HAaUEHUE (DU3UUECKON BETUUMHBI;

aHaJIU3UpOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEIFHOTO U MapaJlIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEWMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE ODWHIITEHHa misa PoTtorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3iindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00J1acTH)
MPUMEHUMOCTH;

OTPENIENIATh HAMPABJICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh DKCIEPUMEHTHI MO MCCIEA0OBaHUI0 (DU3UUYECKUX SIBJICHUN W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmyIHpoBaTh MpoOIEMy/3a/1ady U THIIOTE3Y YU4eOHOTO SIKCIIEPUMEHTa, COOMPATh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OTBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
TOM BBIOMpAaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUN: TIPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHpPOBATh pe3yJbTaThl



MOJyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JieaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax Yy4eOHOTO SKCIEpPHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BaHUS;

pemaTh pacu€THbIE 3aJa4ydl C SBHO 3aJlaHHOW (DU3UYECKOM MOJIETBIO,
UCIOJIB3Ys (PU3MUECKUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYMHBI U (HOPMYIIHI,
HEOOXOUMbIE JUIsl €€ pEIlIeHUs, MPOBOAUTH PACUETHI U OLIEHUBATH PEAIBHOCTD
MOJIy4YEHHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXICHUN C ONOpPOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCITI0JIb30BATh TP PEIICHUH YYEOHBIX 33/1a4 COBPEMEHHBIE HHPOPMAaLOHHBIE
TEXHOJIOTUH [JIsl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIPETALIMM U MHPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIIPHOM HWH(GOPMALMK, IOJYYEHHON W3 pPa3IHYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(POPMALHUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOrO MCIOJIb30BAHUS B IMOBCEIHEBHOU
KU3HH;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEI0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKME 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM MKU3HU ISl
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PALUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESITENIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJeKBaTHO OIIEHUBAThH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bu6muoreka [IOK

®da30Bble IEPEXOBI

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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 0 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edso0.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 0 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 4 1 0
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThl KBAaHTOBOM ONTHKHU 6 0 0 bubmmorexa LIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ng;;ﬁf;igrouﬁ £41c07¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

» ®usuka, 10 knace/ Mskumes I'.5., byxoBueB b.b., Corckuii H.H. mox pemakiueit
ITapdentbeBoit H.A., Akiimoneproe obmiectBo «M3aatenbetBo «IIpocBemeruey

» dusuka, 11 kmace/ Mskumes I'.J1., byxosuer b.b., Yapyrua B.M. nox penakiueit
[TappentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1 http://nsportal.ru - counaneHas cetb paboTHUKOB 00pa3zoBanus. 2 http://markx.narod.ru/pic/ -
¢u3HuKa B IIKOJIE.
3 http://festival.1lseptember.ru/articles/ - ¢pectuBap megaroruyeckux uaei

«OTKpBITBII YPOK».
4.https://ege.sdamgia.ru/ "Pemry EI'D" dpusuka
5.https://ege.sdamgia.ru/ "Uudoypok" pusuka
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