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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom (¢enepaiibHONM paboyeill mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 knmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alryd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Ousuka» no rogam o0yyeHHsl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LkonpHBIN Kype PU3NKHN — CHCTEMOOOpa3y O
JUIS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, NOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3ydyaeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri um  acTpoHommei. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEepPreTuKH, TPAaHCIOpPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3yuyenne Qu3MKH BHOCUT OCHOBHOM BKJIaa B (POpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSIThH
HAYYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUN UMU YIEOHBIX UCCIICIOBAHHA.

B ocHoBYy kypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Imero oOpa3oBaHUs
MOJIOKEH pAX WACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuali U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
TnoJie.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTMEeM oOOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJOTMUECKUMHU MPOOIeMaMH.

Hoes  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHIIOKECHHIM
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TMpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkxke 00CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEAHEro OoOIIero
oOpaszoBaHus SBIAIOTCSA (uU3MdYeckue Teopuu ((popMupoBaHHe MPEACTABICHUA O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUHU, POiu (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTEeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronnuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1AOOpaTOpPHBIX padorT,
KOTOpBIC B TporpamMme 1o (u3uke oObSIMHEHBI B OONIUN CITMCOK YUYCHHYECCKUX
MPaKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IE€peyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOAsl U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHamleHuss kaOuHeta ¢usuku. [lpm sTomM oOecmeunBaeTcss OBIAJCHHE
O0y4aloUMMHCS YMEHUSIMH TNPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

bonpioe BHMMaHWE yIENsA€TCS PEUIEHUI0 PAacYETHBIX M KauyeCTBEHHBIX
3ana4. Ilpu 3TOM A pacy€THBIX 3a/1a4 NPHOPUTETOM SIBIISIOTCS 3aJauyd C SIBHO
3a/1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOrO paszfesia Kypca, TaK U UHTErpupys 3HaHUS U3
pa3HbIX pa3nenoB. Jljisi KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIAIOTCS 3aJaHusl Ha
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BblOOpa (PU3MYECKOW MOJENU IJsi CUTyalud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusiMu PI'OC COO k MarepualbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
(bU3MKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKHA JIOJDKHO OBITH
HEeoOXoauMoe J1labopatopHOe OOOpYJOBAHME JUISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUYCCKUX PabOT U JACMOHCTPAIMOHHOE
obopyioBaHUE.

JlemoHCcTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUHM C
NPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH U  O0ECIeUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHMH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE HJisi YYEHUYECKHUX MPAKTUUECKHX padoT
dbopMupyetcst B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
1abopaToOpHOTrO O00O0pPYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMIJICHUS OOYYAIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX HWHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK peE3ylibTaTa H3yYCHUS
OCHOB CTPOCHHMsSI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpeAcTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTi>KeHue 3TUX 1eiedl o0ecrneynBaeTcsl pPelieHueM CIEeIYIOIUX 3a/1ad B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0o0ObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3a/Jad C SBHO 3aJaHHOM
¢u3znuecko MoOJenblo, 3ajay, MNOJApPa3yMEBAIOIIUX CAMOCTOSTENIBHOE
co3JlaHue (PU3NUECKON MOJCIH, aICKBATHOU YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOSATEIIPHOTO TIJIAHUPOBAHUS U TPOBEICHUS
bU3UYECKUX HKCICPUMEHTOB, aHajlM3a W HHTEpHpeTaruu uHOOpMaINH,
OTIpeJIeJICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTUYECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YYMTENb JellaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITUXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®uszuka — Hayka o npuponae. Haydynble MeTOAbl NO3HAHUSA OKPYKAIOILIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBvxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTA KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYyTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO IMaICHHUS.

KpuBonuueitnoe  gBwxkeHue. JIBuKeHHE  MarepuaibHOM TOYKM IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJYJIIO0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH)KEHUE CHAPAOB, LICNIHBIC U PEMEHHBIE MIEPENAYU.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.

HaGmionenue aBuxkeHusi Tena, OPOIIEHHOrO MOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHS MEXAY NyTSAMH, MPOUACHHBIMU TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHOU TOUKU. TpeTuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro Ttarorenud. Cuna Ttsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tperus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHU MPU IBH>KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE M BpaniaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YINPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHONM TOuku. Teopema 00 H3MEHECHHH
KUHETHYECKON DHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedhopMUpoBaHHONW  TpyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJMU3HU
MOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAIbHBIX CHJI C M3MCHEHHEM MEXaHWYECKOW DJHEPTruu CUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOU SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoucTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

UccnenoBanue cBsizu pabOThl CUJIBI C U3BMEHEHUEM MEXAHUYECKOW IHEPTrUH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MouiekyisipHasi pU3NKa U1 TEPMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABMKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BeniecTBa. MOJEIN CTPOCHUSI Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pasmepsl Mojiekyi. KonmnuectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temmneparypa u e€ uamepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeambHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KensBrHa. 1'azoBble 3akoHbl. YpaBHeHue MennaeneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['padguueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpPMa, H30X0pa,
n3o0dapa.

TexHudeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCJTUHEHUM.

OnpiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnBITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchbl BO3AyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE HM3MEPEHHUI
00BbEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cUCTEMBI U criocoObl €€ n3MeHeHus. KonnuecTBo TemaoTsl U padota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJeallbHOro  Ta3a.  Buasl  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKLIMS, U3TyUYEHUE. Y IeIbHasd TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TemnoTel npu TeIionepeaaye.

[lonsiTue 00 anuabaTtHOM mpouecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMUKH K wu3omporieccaM. I 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTh mpoleccoB B MPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KosdduuueHt nomae3Horo
nenrcTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBUS. DKOJOTMYECKUE MPOOJIEMBbI TETIOIHEPTETUKH.



TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOIUIbHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHuUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Tea Mpu Terlonepenaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusa eeujecmea. Pazoevie nepexoovl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIKS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y ienpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHHUE TEIOBOTO OanaHca.

TexHudyeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
NICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MAaTe€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUHU.

Crioco0bl n3MepeHus BIAXKHOCTH.

HaGmronenne HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37€KTPUUECKUI 3apsl.
Onektpuueckoe 1mone. Hanpssk€HHOCTh  3niekTpuueckoro mojs.  [Ipunnun



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratudeckoro  moisg.  llotenmuman.  PasHocTb
MOTeHIUAN0B. [IpOBONHMKM W JOUAIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPa.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE T0JIE 3apSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUIECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOLIAau
IUJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUd TOK. YCJIOBUS CYLIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTKa LEMu.

DNEKTPUYECKOE COMPOTUBJIECHUE. Y AEIbHOE COMNPOTUBICHUE BELIECTBA.
[TocnenoBaTtenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEKTPOJABIWKYIIAsl CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJHOM (3aMKHYTOM) 3neKkTpuueckoil nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAsi ~ MPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHAS MIPOBOJANMOCTh
oynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALMUSA. DIEKTPOIIN3S.



DJIEKTpUUYECKUi TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Momuus. [LInazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN AMO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HApsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpoABMKYLIEH cuibl. KoOpoTkoe 3ambIKaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii akcnepumenm, 1abopamoprsie pabomol

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiiacce OCYIIECTBISIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXKIIPEAMETHBIX CBS3€M C KypcaMH MATEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAONIOJEHNE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOI€NIb, H3MEPEHHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mmexanndeckoe NBIKEHUE B JKMBOW mpuponae, auddysus, ocMoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILIOBOE PABHOBECHE),
AJEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEJN, XKUJIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLHALNS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHAykiuu. [IpuHIun cynepno3uiuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOW MHAYKUMHU. KapTuHa JMHUKA MarHUTHOU
UHIYKUIWHU TO0JIS TOCTOSTHHBIX MarHUTOB.

MaruutHOoe TOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJIsl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HalpaBJieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuitbl Jlopenta.

SIBneHne BIIEKTPOMAarHUTHOM HWHAYKIUHA. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUHU. OJIEKTPOABMXKYIIAs CWIA MWHAYKUUHU. 3aKOH 3JIEKTPOMarHUTHOMU
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe mojie. IDJIEKTPOABMKYIIAs CHJIA WHIYKUHUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIXKYIIAs CHIIA
CaMOMHIYKIINH.

DHeprus MarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPHUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO IyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIENH CHJIbI MHAYKUMU OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
Napmonnyeckue konebanus. [lepuon, wacrora, amruintyaa u ($aza xosieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTreMaTHU4eCKUH MASTHUK. YPaBHCHUE TapMOHUYECKHX
kosieOanuii. [IpeBpalenre sHeprun nMpu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeiMU  KoJebanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BbIHYKIEHHBIE MEXaHUUYECKUE
koJnebanus. Pezonanc. BeIHYK/I€HHbBIE 37IEKTPOMAarHUTHBIE KOJIEOaHHUS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa U
HaIpPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JJICKTPOIHEPT UM B IOBCETHEBHOM KU3HMU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONW CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTebHOM —COCAMHEHUH PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanre mMepeMEHHOTO0 TOKa B ILENM W3 TOCJIEA0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacnpoctpanenus. I[lepuona. CxopocTb
pacrpocTpaHeHuss W JyiMHA BoJiHBL. [lomepeyHble W MPOJOJIBHBIC BOJHBI.
Nurtepdepenius u qudpaxims MeXaHMIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyUYECHHS JIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoil BoiHe. CBOWMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEeIOMIICHUE, MOJspu3anus, JudpaKius,
unTepdepennns. CKOpoCTh ANMEKTPOMATrHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUKIIBI paguOCBA3U U TENEBUICHHS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEJULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak ICTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniiny u audpakiinu MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3W TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJIeOaHU.



HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKEeHHUE,
MpesioMJIeHUE, MoAspu3anus, Iuppakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHoOuU cpene. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

Otpaxkenue cBeta. 3aKOHbI oTpaxkeHusi cBera. [locTpoeHue n3o0paxeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. lIpenenbHbIi yroja TOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucniepcus cBeta. CrioxHBIN cocTaB 6emnoro ceera. L[BerT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpa)keHuil B
coOMparIMX U paccerBaronux JuH3ax. DopMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cseta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NAaJ€HUU MOHOXPOMATHYECKOI'O CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsspuzanms ceera.

TexHudyeckue ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacIpOCTpPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
Onrtrueckue npudopsI.

[TonHoe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKEHU B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne naTepdepeHInm CBETa.

Hab6mronenne nudpakiyu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomuwi



N3mepenue nmokazaresns NpeaoMIIEHUS CTEKJa.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpaLICHUE
JUTVHBI.
OHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHIIBIL.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI‘I/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®dotonbl. ®opmyna [lnanka cBs3u sHEpruu (PoToOHA ¢ €r0 YACTOTOU. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpapHenue DiHmTeriHa s pororddekra. «KpacHas rpaHuIay
dboTorddexra.

HaBnenue ceera. OnwiTel I11. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckne yCTpoMCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIIEMEHT,
dboTomaTunK, coiHeuHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHETo ¢hoTodd dexra.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
IInanerapnas mopmens aroma. lloctynmatel bopa. M3nydenume wm mnorsounieHue
(GOTOHOB TpW TMepexoje aroMa C OJHOTO YPOBHS DSHEPTUUM Ha ApYyrou. Bumsl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Bonausl ne bpoiis. KopnyckysipHo-BOIHOBOM
Ty aJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomel

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopmna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro wu3nydenus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3Jy4eHUe. 3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cuHTE3 A€P.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

OyHnaMeHTagbHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHudeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CU€TUnK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3/bI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3L.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» 11 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYTpeHHEE CTpoeHHUe



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U dBostounn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii [Iyte — Hama ['anaxktuka. Ilonoxxenne m nBukenue CosHLA B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. MeTaranaktuka.

Hepeménnnie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HEeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIIBIOTEPHBIX
OPUJIOXKEHUH I ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, ianet, Mneunoro [lytu.

O6o0maromnee NOBTOPEHNE

Ponpr ¢u3ukm W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKOU cdepax AeSTEIHLHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUHU B COBPEMEHHOW HAyYHOW KapTHHE MUpPA, pOJIb (PU3NUECKON TeOpUHU
B (GOpMHpOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce oCymecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€d C KypcaMHU MAaTEMaTHKHU,
OMOJIOrMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYE€HHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (uU3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIIMHA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIONIA N TUIOCKUX (puryp u 00bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEIIETKH, CHEKTPaTIbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(poToCchEMKA 3eMHOM MOBEPXHOCTHU, MPEACKA3AHUE 3€MIIETPSICEHUM.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMPEAMETHBIX 00pa30BaTECIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’sKaaHCKOT0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMN 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIBbHOCTh B MHTEpPECaX IPa)KJaHCKOTrO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOHN U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) IAaTPUOTUYECKOT0 BOCTITUTAHUS:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHHUS,

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESATENBHOCTH YYEHOTO;

OCO3HAHHE JIUIHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLICHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM cdepaMm npodecCUuOHANBHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPLIATh OCO3ZHAHHBINA BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHN HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIBTYphl, OCO3HaHHE TIJI00aIbHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOWIEN CPEJEC HA OCHOBE
3HAHMS 1leJield yCTOWYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacHIMpeHre OmbITa JeATEeIbHOCTH HKOJOIMYECKOW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IpoIlecce
U3ydeHHs  (UBMKH  OCYHIECTBIISITh  NPOEKTHYIO U HCCIEOBATENbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMUPOBAaTh M aKTyaJIM3UpPOBaTh  MPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTIPENCIATh IETH JEATSIBHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTCPUU HX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBbl ¢ y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEATEITLHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCTIEACTBUH JACSITEIIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Ba3oBble ucciienoBaTebcKue TeCTBUS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUCBHIMA TOHSITHSIMU M METOJAMHU
(bu3nYecKol HAYyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUiX, B TOM YKCJIE MPU CO3/IaHUU YUEOHBIX MPOECKTOB B 00JaCTH (HU3HKHY;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI Jsl JIOKa3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJayd pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTeLHOCTH, B TOM YHCJIC IPU U3yYeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIIEHUBAThH MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICITETHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLIHE albTEPHATUBHbBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3NUECKOIO COAEpKAaHUS U3
HUCTOYHMKOB PpAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IIOWCK, aHaJIM3,
CUCTEMAaTU3alMI0 M HHTEpIpETalrio MHPOPMAlMU pPAa3IUYHBIX BUIOB U (opm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACcTBa HMH(MPOPMAILMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3alIMOHHBIX
3aJa4 ¢ COOMIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHUEHBI, PECypcoCOEpeKeHUs, MPaBOBBIX M  STHYECKHUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACpXNAHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eHCTBUS:
OCYIIECTBIISTH OOIIIEHHE Ha YPOKaX (DU3UKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud M  CMST4arh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKJIaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTBI, OLICHMBATh HJEU C MO3ULUU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHUBepCcaJbHbIE YyYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
(GU3MKM W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PELICHHS] PACUETHBIX M KAaYECTBEHHBIX
3aj/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIMA B 00IacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIATH CBOM 00Pa30BaATEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQ/JICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHHU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

UCIIOJIB30BaTh NMPUEMBI peduieKCUu ISl OLEHKH CUTYyallud, BIOOpa BEPHOIO
pELICHUS;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHUS IO HX
CHIDKCHMIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPH aHAIU3€ Pe3ylIbTaTOB
eI TeIIbHOCTH,

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYTUX TpPH aHAIU3€ Pe3yIbTaToOB
eI TeIIbHOCTH,

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mporecce nocTmkeHUs JIMYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHATLHBIN UHTEIUICKT, MIPEATOoJIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpPETYJIMPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBCHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMHU, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIUATUBHOCTh, YMEHHE ACHCTBOBATH MCXOJS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh IMIOHMMATh SMOIIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl HAa 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEPAX POIb U MeCTO (PU3UKH B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKON JIESITEIbHOCTH JIKOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEPIUaIbHAS CHCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TEIIO,
WJICATBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3aay;

pacro3HaBaTh (Qpu3HUECcKue SIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BELIECTBA U



JJEKTPOJUHAMUKNA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSIMOJHUHENHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JABMXKEHHE IO OKPYXKHOCTH, HHEPIIUS,
B3auMojielicTBue Tel, nudy3usi, OpOYHOBCKOE JBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TEJI, I3BMEHEHUE 00BhEMA TeJl MPU HArpeBaHUU (OXJIAXKEHUHN ), TEILJIOBOE
paBHOBECHE, HMCHApPEHUE, KOHJCHCALUs, IUIABJICHUE, KPUCTAJUIM3alvs, KHUIICHUE,
BJIAJKHOCThH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUM B 3aKPBITOM
COCyZl€, CBS3b MEXAY MapaMeTpaMu COCTOSHUS Ta3a B  H30IPOIECCax,
AJIEKTpU3aLUs TEJl, B3AUMOACHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOJIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJla, KHHETHUYECKasi SHEpPrusi, MOTCHIIMAIbHAs SHEPrUsl, MEXaHU4eCKas
paboTa, MexaHWYeCKass MOIIHOCTh;, NPU OMNHCAHWU TMPABWIHHO TPAKTOBATH
(bU3UYECKU CMBIC MCMOJB3yEMBIX BEJIMYMH, MX OO0O3HAYEHUS U CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAaHHYIO (DPU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH;

ONUCHIBATh H3YUYEHHbIC TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTUSI XaOTUYECKOrO JABUXKEHHUS MOJIEKYJ, CpeAHEKBaJIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JEWCTBUSA TEIJIOBOTO JBUTATENs; TMPU OIMMCAHHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUM CMBICT HCIONB3YEMbIX BEIMYHMH, UX
0o0O3HAaYeHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

ONUCHIBATh U3YUEHHBIEC JIEKTPUUYECKHE CBOKMCTBA BEILECTBA U 3JIEKTPUYECKHE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYeCKue BEIUYMHBI: IJICKTPUUECKUNA 3aps/l,
ANEKTPUUYECKOE MOJIE, HANPSIKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BENTMYMH, WX OOO3HAYCHUS M EIWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHUs MEXaHUYECKOM HSHEPruu, 3aKOH COXPAHEHUs UMITYJIbCa,
MPUHIHUIT CYNEPINO3UIUN CHUJI, HPUHIMI PABHOINPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY) TEOPUIO CTPOECHHWs BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO JABHKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
JJEKTPUYECKOr0 3apsana, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIpaXEHUE U YCIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIWIBI JCHCTBUS MAIlWH, TPUOOPOB W
TEXHUYECKUX YCTPOUCTB; Pa3nuuaTh yCIOBUS WX 0€30MACHOTO WCIOJIh30BaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBHI 1O HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU ITOM
dbopmynupoBaTh npoOieMy/3agady U TUNOTE3y Y4eOHOTro OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBINH CIIOCOO HM3MEPEHUS W WCIOJIb30BaTh W3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(GuKCHpOBaTh PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKHX BCIIMYWH B
BUJIE TAOJIUIT U TpaUKOB, JEJIaTh BEIBOJIBI IO pe3yiIbTaTaM UCCIICIOBAHNUS;

coOmroaTh MpaBuiia 0€30MMacHOTO TPyaa MPH MPOBEACHUM HCCIICIOBAHHUNA B
paMKax ydeOHOTO OKCIIEPUMEHTA, YYeOHO-HCCIICIOBATEILCKOH W IMPOCKTHOM
JCATEIBPHOCTH C WCIIOIb30BAaHUEM HM3MEPHUTEIIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000py10BaHMUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJB3Ys (PM3MUECKHE 3aKOHBI U MPUHIMIIBI, HA OCHOBE aHaJN3a YCJIOBUSA 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3MUECKUE BEIHMYHHBI U (POPMYJIBI,
HEOoOXOUMBbIE JUIsl €€ pelleHus, MPOBOAUTh PACUETHl M OIICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3NYECKON BEITUINHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3aad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINH
U TIPE/ICTaBIICHUA Y4eOHOW M HAy4IHO-TOMYISIPHOW HH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM KU3HH
Ut o0ecredeHus: 0€30MacHOCTH MPU OOpaIieHuH ¢ TPrUOOpPaMHu M TEXHUYECKUMU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOITIOECHUS HOPM DKOJIOTHYIECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpyNIe C BBHIMOJTHCHUEM pPA3IUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNNbl, pPAlMOHATBHO pacHpefeniarTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYallUAX, aJCKBATHO OICHUBATH
BKJIaJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBaEMOi MPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce npeaMeTHbe pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y OOYJAIOIINXCS YMEHHI:

J€MOHCTPUPOBATh HA MPUMEpPAX POIb U MeCTO (U3UKH B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TMPAKTHYECKON NEATEITHHOCTH IOJEH, IEeTOCTHOCTh W E€IMHCTBO
¢u3ndyecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (PU3NUYECKUX MOJICIICH:
TOYEYHBIN AICKTPUUYECKUH 3apsl, Tyd CBETa, TOUYCUHBIH MCTOYHHUK CBETA, siACpHas
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa MpHU pelieHUH (HU3HUECKUX
3azay;

pacmo3HaBaTh (pu3nUecKkue sBICHUS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOAMHAMHUKH W KBAaHTOBOW (DM3HKH: AJIEKTPUUECKAs MPOBOJUMOCTb,
TETJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCUCTBUS TOKAa, B3aUMOJICHCTBHUE
MarHWTOB, OJIEKTPOMAarHWTHAas WHAYKIMS, JEHCTBHE MAarHUTHOTO TIOJS HA
POBOAHUK C TOKOM W JBIXKYIIUKCA 3apsifl, JJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSIMOJUHEHHOE PAaCIpPOCTPAHEHHE CBETa, OTPAKEHUE, MpPeIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alUsi  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHUE, BOSHUKHOBEHUE
JUHENYATOro CHEeKTpa aToMa BOJOpPOJa, €CTeCTBEHHass W HMCKYCCTBEHHas
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUUYECKYI0  MPOBOAUMOCTh  pa3IWYHBIX  Ccpel) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, HJIEKTPUUYECKOE HAMpsSKEHHUE, HIEKTPHUUECKOe
COIIPOTUBJICHHE, PA3HOCTh MOTEHLMAIOB, AIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cuwia Awmrmepa, cuia JlopeHnia, WHIYKTHBHOCTD
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MarHWTHOrO IOJeH, Mepuoa U YacToTa
KonebaHuil B KoJeOAaTeIbHOM KOHTYpe, 3apsi M Cujla ToKa B Ipolecce
FapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTUYECKAs] CHUJIa JIMH3BI, TPU ONHCAHWH MPABUIHHO TPAKTOBATH (PU3WUECKHMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, WX OOO3HAYCHHWsS] W CIAMHUIIBI, YKa3bIBATh
(GopMynbl, CBSI3BIBAIOLINE JaHHYIO (U3MUECKYI0 BEJIWYUHY C JIPYTHMH
BEITUYMHAMU;

ONHKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHHS U TPOLECCHI, HUCHOIB3Ys
¢uznyueckre BEIWYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H



4acToTa CBETA, PHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIJIEp, NpPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0OO3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUCHUE (PU3NUECKONM BEJIMUYUHBI,

aHANIM3UPOBATH (PU3MUYECKHE TMPOLIECCHl U SBJICHUS, UCIONb3Ys (PU3NYECKHE
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIENOBATEIBHOIO U MAPAJIIETIbHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jxoyns—JIeHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKI[UY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITEHHA ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIajia, MpU 3TOM pas3iinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpeAesATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IIJIOCKUM 3epKalioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO MCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEPEHMIl: IpPU 3ITOM
dopmynupoBaTh mpoOJeMy/3ajgady W TUNOTE3y Yy4eOHOTO OIKCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT U
(bopMynHpoOBaTh BHIBOBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKHX BEIWYUH C HCIOJIb30BAHUEM
NPSMBIX M3MEPEHHI: MPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (U3MUECKUX BEIMYMH B BHJIC TAOIUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BAHMUS;

coOmoaTh mpaBuiia 0€30MacHOTO Tpy/Aa MPU MPOBEICHUU HCCIEIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTA, Yy4eOHO-HCCIEOBATENbCKON W TIPOSKTHOU
NEATEIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiaTth pacy€THblE 3a7a4d C SBHO 33JaHHOM (HU3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIU3a YCIOBUSA 3a/1auu
BbIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIHI,



HEeoOXonUMbIe ISl €€ pEelICHUs, MPOBOAUTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAaYCHUS (PU3HUECKON BEJTNYUHBI,

pelIaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPAUBATD JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHU;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TMpeACTaBIICHUS Y4eOHON U Hay4YHO-MOMYJSIPHOM MH(POpPMAlLIUU, MMOTYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIMUIBI JACHCTBUS MAaIIUH, NOPUOOPOB U TEXHUUYECKHUX
YCTPOICTB, pa3inuyaTh yCJIOBUS WX 0€30MAaCHOI0 MCIOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIETO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 6€30MacHOCTH MpU OOpaleHuu ¢ TprUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBAaMU, JIJIsi COXPAHEHUs 37I0POBBSI M COOJIOJECHUS HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTath B TpyNIe C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbI, PALUOHATIBHO pacHpeiesaTh OOA3aHHOCTH U
IUIAHUPOBATh IEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK

. 1
41 UeKTpoCTaTHI 0 https:/m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOkU B 1 bubnuorexa [JOK

' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTtHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUU 4 | bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 brbnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0iaroiee MOBTOPEHUE 4 Et?rif/l;ﬁfee;sii?g};lelﬁk
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie

Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bceero u3yueHusi | odpa3zoBaTejibHbIE

padoTsbI padoThI
pecypcbl
®du3nKa — Hayka O MPUPO/IE.
e PP bubmmoreka [IOK
1 Hayunbie MeTo1bl TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPYXKaroIllero Mupa
Ponb u Mecto pusuku B

) (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAESATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO | bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE | bubnuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE | bubnnoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majienre. Y CKopeHue | bubnuoreka [JOK
CBOOOIHOTO MMaIEHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe 1BUXKEHUE.

N bubmuoreka [JOK
7 JIBM>KEeHME MaTepUuaabHOU TOYKH I10 1
https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [IpuHiun oTHOCUTENBHOCTH | anumnes. 1 bubnunoreka [JOK




NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepsbiii 3ak0oH HbroToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

. bubnuorexa [JOK
9 CYyIEpIo3uIuu cuil. Bropou 3akoH
¥ https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HproToHa mis bubnuorexa [JOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

bubmmoreka [{OK
11 TsKecTH. [lepBas kocmMudeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduuueHt Tpenus.

P b P bu6mmoreka [IOK
13 Cuta cOnpoTHUBJIEHUS PU IBMOKEHUU
https://m.edsoo.ru/ff0c3f76
Tesa B )KUAKOCTH WJIN ra3e
[TocTynarensHOE 1 BpamaTeibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cuinbl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnunoreka [JOK
Wmiynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBH>KEHHE
PaGota 1 MOLITHOCTD CHUITBIL.

16 Kunernueckas 3Heprusi MaTepuajbHON bu6nuoreka [IOK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPTUn

17 [TorenumaneHas 3HEPTHUSL. bu6mmoreka [JOK




[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMUPOBAHHOW TIPY>KUHBI.
[loTrenumansHas SHEPTHA TeJa BOIU3U
[IOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuitel. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHMYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanne CBsI3M pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ 3HepFI/II/I
TeJa Ha IPUMEPE PACTIKEHUS
PE3MHOBOTO JKT'yTa»

20

KonTtponpHas padoTa o treme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenne. Jduddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPJBIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOFaI[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp




Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa
26 CpeaHEeN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBUKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnast pabota
73 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
pa3peKeHHOTO Ta3ay
29 H3omporiecchl B UIeallbHOM ra3e u ux bu6moreka [IOK
rpaguvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOAMHAMUYECKOU CUCTEMBI U
30 crroco0n1 e¢ m3menenus. KomuyaectBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPrysi OTHOATOMHOIO UJI€aIbHOTO
rasa
31 Bunael Tenonepenaun Bubmiorexa OK
https://m.edsoo.ru/ff0c5¢36
Y nenbHas TEIIOEMKOCTh BEIIECTBA.
bubnuoreka [JOK
32 KonundecTBo TEMaoThl npu
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AanadaTHBIN Mpoiecc
13 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bu6nuoreka [IOK
IIPUMEHEHHE K U30IIpOLIECCaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs mpo1ieccoB B bubnuoreka [JOK




npupone. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KI1J] terioBoi

bubmmorexa [{OK

35
MAaIlIUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOPHEPT € TUKH
18 O6o0matomuii ypok «MoJtekynsipHast bubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KounTponbHas pabota no teme
bu6moreka [IOK
39 «Monexkymnspras ¢pusznka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS
. bu6mmoreka [IOK
41 BJIAXKHOCTH BO3Ayxa. HachlleHHBII
https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u
4 amopdHbIe Tena. AHU30TPOITHUS bubnuoreka [JOK
CBOMCTB KpHCTasuioB. Kujakue https://m.edsoo.ru/ff0c6510
Kpuctauibl. COBpeMEHHbIE MaTepUaIbl
[InaBneHue n KpucTamIU3anus.
bubnuoreka [JOK
43 Y nenpbHas TEIIOTA IJIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
44 VYpaBHeHHe TEII0BOro OanaHca Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc




3aps0B

[IpoBOIHUKH, TUATEKTPUKU U

bubmmorexa [{OK
46 MOJIYIIPOBOJIHUKHU. 3aKOH COXPAHECHHS
https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKOTO 3apsia
B3aumoneuncTBue 3aps10oB. 3akoH
. . bubnuoreka [JOK
47 Kynona. Toueynsn 371€KTpUIECKUN
https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
43 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
AIEKTpUYECKUX nojeu. JInnuu https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTO
bu6moreka [IOK
49 noJis. [Torennuan. PazHocTs
https://m.edsoo.ru/ff0c6f00
MMOTEHINAJIOB
[IpoBOAHMKH 1 AUDIIEKTPUKH B
50 ANIEKTPOCTATUYECKOM T10J1€ bubamorera LOK
P ] https://m.edsoo.ru/ff0c7018
JlusnekTpuueckasl IpOHUIIAEMOCTD
bu6mmoreka [JOK
51 DnekTpoeMKocTh. KoHaencaro
P 8 P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
bu6mmoreka [JOK
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro nIpuHTepa.
OnexTpocTaTHUecKas 3allluTa.




3azemiieHHEe IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuiectBoBaHusl. [IocTOsIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarensHOE, MapauIeIbHOE,
CMEIIaHHOE COeIMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«3ydeHne cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOITHOCTH AMEKTPHUECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenue IJ1C ucTouHMKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUSD)

0.5

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

59

PesepBHbiit ypok. KonTposibHas
pabota o Teme "DaekTpoauHaMuka /
Bcepoccuiickas mpoBepodHas paboTa

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

60

Oo6o06maromuit ypok
«nexTpoanHamuka» / Becepoccuiickas
npoBepoyHas paboTa

bubnuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAs IPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
CONPOTHBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOJUMOCTD




DNEKTpUUECKUU TOK B BaKyyMe.

62 . 1
CBouCTBa IEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U

63 MpUMECHast MpoBoAUMOCTh. CBOKCTBA | bubnuorexa [JOK
p—n-nepexoxa. [lomynpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae
puOOpHI
DNeKTpUUYECKUU TOK B PACTBOPAX U

64 paciiaBax 3JeKTPOJIMTOB. | bubnuorexa [JOK
DNEKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax.

65 CamMOoCTOSITENNbHBINA U 1 bubmuorexa [JOK
HECAMOCTOSITENIbHBINA pa3psia. MoJiHus. https://m.edsoo.ru/ffOc84ae
[Tnazma
DNeKTpUYECKUe MPUOOPHI U

66 YCTPOMCTBA U UX MPAKTUYECKOE | bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KounTponbnas pabora no teme

67 «9nekrpocraruka. [locTossHHBIN | bubnuoreka [JOK
aieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CpPeax»

68 PesepBHblit ypok. O6o0maromuii ypok | bubnunoreka [JOK
no temaM 10 kJtacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jr:;n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie i[:;:el{nﬂ :)Ig:a[;?:;:l:enbﬂme
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MaraHuTrHoe 1oJie. | bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelictBre MpoBOIHUKOB C https://m.edsoo.ru/ffO0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue | | bubnuoreka [IOK
MAarHUTHOTO NOJS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOkOM. Cuia Amriepa.

4 JlaGopaTopHnas pabota 1 | bubnuorexa [JOK
«HccnenoBanue aecTBus https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBHE€ MarHUTHOTO OJIA HA

5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. | bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa cuiib https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHOM uHAYKIMu. IJ1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM




nHaykuuu Papanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTuBHOCTS. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas padoTa o Teme
«MarsuTtHoe€ nozJe.
DNeKTpOMarHUTHAS MHIYKLIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
Kojebanus. 'apmoHnyeckue
KojebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHi.
[IpeBpaienue suepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MalbIX KoyieOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOHBIE

bub6nmnoreka [JOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHUYCCKUMHU U
OJICKTPOMArHUTHBIMU KoJIe0aHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXPaHCHUSA SHCPIrunu B HCAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KOJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMAABHBIA
MepeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCUCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSHKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBocTso,
nepenava u norpedieHue
ANIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePEeMEHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPIUH B MMOBCEIHEBHOU
KHN3HH




Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. CkopocTh

bubmuoreka [JOK

21
pacrpocTpaHeHus U JUINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U MPOJOIBHBIE BOJTHBI
” 3Byk. CkopocTh 3ByKa. ' poMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
. bubnuoreka [JOK
23 CBOMCTBA U CKOpOCTh. [IIkama
https://m.edsoo.ru/ffOccfe0
3JEKTPOMArHUTHBIX BOJIH
[IpuHIATIB paTOCBS3U U
24 TeneBuaeHus. Pa3Butre cpencTs
cBs3U. Pagnosiokamus
)5 KonTponsnas pabora «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
ToueuHslit ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBETa
OTtpaxxeHue cBeta. 3aKOHbI
bu6mmoreka [JOK
27 oTpaxeHnus ceera. [locrpoenue
. https://m.edsoo.ru/ffOcd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
73 BHYTpeHHee oTpakeHue. [IpenensHbin bubnunoreka [JOK
YIOJ1 IIOJTHOTO BHYTPEHHErO https://m.edsoo.ru/ff0cd7{6
OTPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IOKa3aTells IPeIOMIICHUS CTEKIIa https://m.edsoo.ru/ffO0cd67a
30 JIunzel. [locTpoenne nzoopaxeHwmii B bubnunoreka [JOK




nuH3e. PopMylia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddl e

Jlaboparopuas paboTa

31 «HccnenoBanue cBOCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
1 6enoro csera. L{Bet. JJabopaTtopHas
pabora «Habnronenue aucrepcuu
CBETa»
3 WNnrepdepenmus creta. dudpaxuus bubnuoreka [JOK
ceerta. [ludpakunonnas peméTka https://m.edsoo.ru/ffOced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtuueckue MpuOOPHI U YCTPOUCTBA U
yCIIOBHUSA WX 0€30MaCHOT0 MPUMEHEHUS
I'panuIpl MPUMEHUMOCTH
36 KJIAaCCUYECKOHW MexaHUKH. [locTynarsl bubmuorexa [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
bu6mmoreka [JOK
37 3amMe/yieHre BpEMEHH U COKpaIlleHue
https://m.edsoo.ru/ffOcfa42
JUIAHBI
DHeprus U UMIYJbC PEISITUBUCTCKON
P FIEe P . bubnuoreka [JOK
38 yacTulbl. CBA3b MACChl C SHEPTUEU U
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
KonTtponsHas padora «OnTHKa.
. bubnuoreka [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE Bu6 OK
41 ¢dorosrddexra. OmbrTer A. T nomoreka I
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl hoTodd(dekra. YpaBHCHHE
. - bubnuorexa [JOK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porosddexra
JaBnenune cBeta. OnbitTer [1. H.
. bubnuorexa [JOK
43 JleOeneBa. XMMHUYECKOE IEUCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckne ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHE:
44
dhoToreMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemienne 3agau mo reme «IeMEHTBI bubmuorexa [JOK
KBAHTOBOM OMTHUKM https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
bu6mmoreka [JOK
46 Pezepdopna mo paccessHIIO 0-9aCTHII.
https://m.edsoo.ru/ff0d091a
[InanerapHas MoJieIb aToMa
bub6 K
47 [Tocrynatel bopa uoamorexa O
https://m.edsoo.ru/ff0dOafa
N3nydenue u nornouieHre GoTOHOB
i ¢ bubmuoreka [JOK
48 [IpU NIEPEXOE aTOMa € OJTHOTO YPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Ipyroil. Buael cnekTpos
BonHoBsie cBoMCTBa yacTHIl. BoJIHBI
. bubmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHY>KACHHOC U3JTYyYCHUC

50

OTKpbITHE PAIMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PAAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaorictBa anbda-, 6era-, ramma-
n3iy4yeHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs31 HyKJIOHOB B si/Ipe.
Snepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHble YacTullbl. OTKPBITHE
Mo3UTpoHa. MeToabl HAOMIOACHUS U
PErucTpanyu 3J€MEHTAPHBIX YACTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoOaeuCcTBUA. EAnHCTBO
(bu3nuecKOU KapTHUHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMUU.
[IpuxnagHoe 1 MUPOBO33PEHUECKOE
3Ha4YE€HHE aCTPOHOMUM. Buj
3B€3aHOTO Heba. Co3Be3us, IpKue
3BE3/bI, INIAHETHI, UX BUAUMOE
nerokeHne. CoJlHEUHas cucrema




56

Connne. ConHedHas aKTHBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3/1bI, KX OCHOBHbIE
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJeI0BaTEeNIbHOCTH. BHyTpeHHEee
cTpoenue 38€311. COBpeMeHHbIE
MPEACTABICHUS O MIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
lNamakTtuke. ['anaktuku. Yepusle
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PenukroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

KonTtponbHas padoTa «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesATeIbHOCTH
yeJioBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(GU3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb




¢bu3nveckoit Teopun B GopMUpOBAHUH
NpeacTaBiIeHu 0 PpU3nIecKoi
KapTUHE MUpa

Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTHHBI MHpa B 001IeM

65 1
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O IPUPOJIC
66 PesepBHbIl ypok. MarauTHoOE 1osie. |
DneKTpOMarHuTHasE WHIYKITUS
PesepBubiit ypok. Ontuka. OCHOBBI
67 CrienuaIbHOM TEOpUHU 1
OTHOCHTEILHOCTH
Pesepnsrii ypok. KBanroBas ¢usuka.
bu6moreka [IOK
68 DNeMEeHTHI aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpoPpU3UKH
OBUIEE KOJIMYECTBO YACOB I10 68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

10.1

JlemoHCTpUpOBaTh Ha TpUMEpax poJib U MecTo (u3uMKu B
(hopMUPOBaHNM COBPEMEHHOW HAyYHOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHU, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (QU3NUECKUX MOJIENIEH:
MaTepuagbHas TOYKa, WHEpLHajgbHas cuUcTeMa OTcuéra, abCOIIOTHO
TBEPJOE TEJIO, UICANBHBIN I'a3; MOJEIN CTPOCHHUS Ta30B, )KUIAKOCTEN U
TBEPABIX TE€J, TOYEYHBIM DJIIEKTPUYECKHM 3aps — IpU PEIICHUH

(bu3nueckux 3aaa4y

10.3

Pacno3naBath ¢usnveckue sBICHHS (MIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KHHETUYCCKOW TEOpHUHU
CTpOCHHS BEUIECTBA W  DJEKTPOJUHAMHKH: pPAaBHOMEPHOEC U
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBWKEHHE, CBOOOJHOE MajcHUE
TEJ, JBW)KCHHUE IO OKPYKHOCTH, WHEPIHsS, B3aUMOJICHCTBUE TEIl;
muddy3us, OpPOYHOBCKOE JBWKEHHE, CTPOCHUE JKHAKOCTEH U
TBEPABIX  TeJ, W3MEHEeHHWe O00béMa Teln TpHU  HArPEBaHHU
(oxnaxkJieHuMn), TEIJIOBOE paBHOBECHE, HWCHApEHUE, KOHJCHCAIUS,
IUIaBJICHWE, KPHUCTAJUIM3AllHUs, KHIICHWE, BII&XXHOCTh BO3yXa,
NOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMHu COCTOSIHHSI Ta3a B H30IpOIeccax;

QJIICKTpHU3aluA TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

OnuceiBaTh MEXaHWYECKOE [BIDKEHUE, HUCHONb3Yys (U3NYecKue
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEepEeMEILEeHUEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tela, KHHETHYecKas DJHEprus,
NOTEHIMAJIbHAsl JHEpPrus, MeXaHuueckas paboTa, MeXaHudeckKas
MOIITHOCTh; IPU ONHCAHUM MPABUIBLHO TPAKTOBATh (PU3NUYECKHI CMBICI
UCTOJb3YeMbIX BEJIWYMH, HUX OOO3HAYEHHUS M E€IUHHULBI, HAXOIUTh
(opMyIbl, CBS3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEITUUUHY C APYTHMMHU

BCIMYMHaAMU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€JI U TEIIOBBIC




SIBIICHUSI, MCIOJb3ysl (U3MUYSCKHUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIepaTypa, CpeAHsSsl KHHETUYECKas SHEPIrus XaoTHYECKOIro
JBW)KCHUS MOJICKYJ, CpEIHEKBaJpaThyHash CKOPOCTb MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPECHHsIsI JHeprus, pabora rasa,
KO (DUIMEHT TMOJE3HOTO JIEHCTBUSI TEIUIOBOTO JIBUTATENsI; TPH
OTHCAHUH [IPaBHIIbHO TPaKTOBATh busnueckuii CMBICIT
UCIOJIb3YEMbIX BEIMYUH, WX OOO3HAYCHHS W CIUHHIIBI, HAXOIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BEIIMYUHaAM

10.6

OnuceiBaTh M3y4EHHbIE JJIEKTPUYECKHME CBOWCTBA BEIlIECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MpOLECcChl), MCHONb3yd (U3HUECKue
BEJIMUYUHBL:  DJJIEKTPUYECKUH  3apsii,  JIEKTpUYECKOoe  MOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTb NOTEHLHUATOB; MpU
OTMCAHUU MPABWIBHO TPAKTOBaTh (PU3NUYECKUI CMBICI UCIIOJIb3yEMBIX
BEJIMYMH, WX OOO3HAYEHMs] M €IWHULBI, YKa3blBaThb (OPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMHU

BEIIMYMHaAMU

10.7

aHAIM3UPOBATh (U3UYECKHME TIPOLECChl U  SIBJICHUS, HCIHOJB3Ys
(bm3mYecKre 3aKOHBI M MIPUHIUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, I, 11
u III 3akoHsl HpOTOHA, 3aKOH COXpPAaHEHUSI MEXAHUYECKOW SHEPIuH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIIUI CYNEPIO3UIIMH CUJI, TPUHIUI
paBHOMpaBUsl MHEPLUUATBHBIX CHUCTEM  OTCU€Ta; MOJIEKYJISPHO-
KUHETUYECKYI0O TEOPHUIO CTPOCHHUS BELIECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpeqHell KMHETHYECKON SHEpruu TEIJIOBOIO MABMXKEHUS MOJIEKYN C
abCOIOTHON TemIepaTypoil, MEpBbI 3aKOH TEPMOJIMHAMHKH; 3aKOH
COXpaHEHHUs DJJIEKTPUUYECKOTO 3apsia, 3akoH Kymnona; mpu 3ToM
pasnuyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYecKOe

BBIP2YKEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHBIE IIPUHIUIIBI HeﬁCTBHﬂ MaliuH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jindyatb YCJIOBHUA HUX 0€e30I1acHOTO

HCIIOJIBb30BaHUsA B HOBCCHHCBHOﬁ KHU3HHU

10.9

BhITIONHATE SKCIIEPUMEHTHI 10 UCCIIEA0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C MCIIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI; pU
3ToM (QOpMYyIHpPOBaTh MpoOieMy (3adady) U THUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBObI

10.10

OCYH.[GCTBJ'IHTL npsIMbIC W KOCBCHHBIC H3MCPCHUMA (bI/I3I/IHCCKI/IX

BCJIMYUH, IIPU 3TOM BBI6I/IpaTB OINTUMAJIBHBIN CIOCO0 HU3MCPCHUA U




HCIIOJIB30BaTh U3BCCTHBIC MECTOAbI OLICHKN HOI‘pGH.IHOCTGfI I/I3MepeHHI>'I

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (DU3MYECKMMH BETMYMHAMH C
HCIIOJIb30BAHUEM IIPSMBIX H3MEPEHHUM; IPU 3TOM KOHCTPYHUPOBATh
YCTAaHOBKY, (PUKCHPOBATh pe3yJbTaThl MOJYYCHHOH 3aBHCHMOCTH
(bu3NYeCcKUX BEIMYUH B BUAE TaONUI U TPapHUKOB, AEIaTh BHIBOJABI O

pe3ysibTaTaM UCCIIEJOBaHU

10.12

Cobnromate mpaBwia  0e30mMacHOrO  TpyJda TpU  IPOBEICHHUH
UCCIIEJIOBAaHUM B  paMKax Yy4eOHOro OJKCIEpUMEHTa, Yy4eOHO-
HCCIEA0BATENBCKOM M MPOEKTHOM JESATENBHOCTH C HCIOJIBb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemate pacu€THbie 3a7aun ¢ SBHO 3aJaHHON (PU3UYECKOW MOJEIBIO,
WCTIONB3Ysl (PU3MUYECKHE 3aKOHbI M TPHUHIIMIBI; Ha OCHOBE aHaIu3a
YCIIOBHS  3a7adyd  BBIOMpAaTh  (DU3WYECKYI0 MOJENb, BBIICTATH
(dbuzuveckue BeMMYMHBI U (POPMYIIBI, HEOOXOAUMBIC I €€ pereHus,
MPOBOJIUTH PACUYETH M OLICHUBATh PEATbHOCTH TOJYYEHHOTO 3HAYCHHS

(hbU3UYECKON BETUIMHBI

10.14

Pemate  kadecTBeHHBIE  3aJa4u: BBICTpAWBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYX IACHHUM C OMOPON Ha M3ydeHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Hcnonb3oBath mnpu  pemieHWd  yd4eOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTypUPOBaHMS,
WHTEpIpeTali U MPEJCTaBlICHUs y4eOHOW U HAaY4YHO-MOMYISIPHOMN
uH(bOpPMALIMKY, MOJYYEHHOW M3 Pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTE HpHUMEpHl BKJIaJa POCCHICKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTUC TCXHUKHU H TEXHOJIOTUI

10.17

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS MO (PHU3MKE B TOBCEIHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH Mpu OOpalleHuH ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOMCTBAMHM, JJISI COXPAHEHUS 3I0pOBbS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOTHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

10.18

PaGoTtaTh B rpyIne ¢ BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh  paboOTy  TPYNIbl, palMOHAIBHO  paclpeaessTh
00s3aHHOCTH M TIJIAHUPOBATh JEATENBHOCTh B HECTAaHJIAPTHBIX
CUTYyallMsiX, aJ€KBAaTHO OILIEHUWBATh BKJAJ KaXKJOIO U3 YYaCTHUKOB

TPYIIIBI B peLIeHHE pacCMaTPUBAEMON PO OIIEMBI




11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

11.1

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uKu B
(hopMHpOBaHMH COBPEMEHHOW HAyYHOW KAPTHUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTMH, B IPAKTHYECKON JEATECIbHOCTH

JIOEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (QU3NYECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKUH 3apsl, sepHas MOJENIb aTOMa, HyKJIIOHHAs

MOJIeJIb AaTOMHOTO $i/ipa MpHU PEeIIeHUH PU3NUYECKUX 3aa4

11.3

Pacnio3znaBate (usnueckue sBieHust (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOW  (pu3mKH:
ANIEKTpUYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
QIIEKTPOMArHWTHasl WHAYKIUS, JIeHiCTBHE MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM M JBIKYIIMWCA 3apsl, SJIEKTPOMAarHUTHBIE
KojeOaHus U BOJHBI, NPSIMOJMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpa)XEHUE,  TpeJoMJIeHHe,  uHTeppepeHnus, audpakuus U
ToJIsIpU3aliis CBETa, AUCHEpcHs cBeTa, (poroanekrpuueckuii dddekt
(boToapdexT), cBeTOBOEC MaBleHHWE, BO3HUKHOBEHUE JIMHEHMYATOTO
CIEKTpa aToMa BOJOPOJAa, €CTECTBEHHass W  HCKYCCTBEHHas

PaauO0aKTHBHOCTDb

11.4

OnuceiBaTh  M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHuTHbIE, ONTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTD Pa3IMUHBIX
Cpel) ¢ DOJIEKTPOMArHUTHbIE sIBICHUS (TIPOIIECCHI), HCIOJIB3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsAn, Ccuila  TOKa,
JNIEKTPUYECKOE  HAMPSDKEHHE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pa3HocTh noTeHmuanos, DJIC, paboTa TOKa, MHAYKIHMS MarHUTHOTO
noyig, cuwia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KATYILIKH,
SHEPTUsl ANEKTPUYECKOTO M MArHUTHOTO TMOJEH, MepuoJ U YacToTa
KosiebaHuil B Kosie0aTeIbHOM KOHTYpE, 3aps/l U CHJia TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KOJICOaHMUIA, (doxycHoe
paccTosiHMe W ONTHUYEeCKas CHJIa JIMH3BI, MPU OMUCAHUU MPABUIBHO
TpakTOBaTh (UIUYECKUH CMBICT HUCIHOJB3YEMBIX BEIMYUH, UX
0003HaYeHHs] W EOUHHIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTUMU BEIMYMHAMHU




11.5

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHHA U IMMPOLECCHI, UCIIOJIb3YyA
(1)I/ISI/II-ICCKI/IC BCJIMYUHBI: CKOPOCTh JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBCTA, SHCPIUA U HUMIIYJIBC q)OTOHa, nepunon
nojypacmnaga, OSHCPrud CBA3M ATOMHBLIX AACp;, IIPU ONHMCAHHUU
IIPpaBUJIbHO TPAKTOBATbh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYEeHUS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/I‘~IGCKYIO BCIIMYUHY C APYT'UMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITHMIUHBI

11.6

AHanu3upoBath (PU3MYECKHUE TIPOIECCHl U SIBJICHUS, MCIOJIB3Ys
(¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEOBATEILHOTO W TapaJyIeIbHOTO COEIUHEHUS MPOBOJIHUKOB,
3akoH /[xoyns — JleHna, 3akOH 2J€KTPOMAarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJTMHENHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBI ~ MPEJOMJIEHUA  CBETa, ypaBHEHHWE  OWHINTEWMHA Ui
dboTodddexra, 3aKOH COXpaHEHHS DHEPrUH, 3aKOH COXpPaHCHUS
AMITyJbCa, 3aKOH COXPaHEHUs SJIEKTPUYECKOTO 3apsjaa, 3aKOoH
COXpaHEHHMs]  MaccoBOr0  4YWCla, TOCTyiaarel  bopa, 3akoH
paaMoaKTHBHOTO paclajaa, TMpd ITOM pa3iudarh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HAImpaBJICHUEC BCKTOpa MHWHAYKIIMKM MArHdTHOTI'O IIOJIA

MPOBOJTHUKA C TOKOM, CHJIbI AMriepa v cuiibl Jlopeniia

11.8

CTpOI/ITB KU OIIMUChIBATHL H30 6pa)KeHI/I€, co3gaBacMoO€  IINIOCKHM

3€pKajoM, TOHKOM JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUHN U
IPOIIECCOB C MCIOJH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPECHHIA; IPU
3ToM (QopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOIO
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIIOKCHHOTO

060py,Z[OBaHI/IH, IIPOBOAWTD OIIBIT U (1)OpMyj'II/Ip0BaTL BBIBObI

11.10

OCYH_[CCTBJ'ISITL OpsAMBIC W KOCBCHHLIC H3MCPCHUA (1)H31/I‘{€CKI/IX
BCIIMYHH; IIpU 3TOM BLI6I/IpaTI> ONTHUMAJIBHBINA CIIOCO0 HU3MCPCHHUA U

HCIIOJIb30BaTh U3BCCTHBIC METO/AbI OICHKH HOFpeHlHOCTeﬁ HBMGpGHHI’I

11.11

HccnenoBath 3aBUCUMOCTH (PM3MUYECKUX BEITUYMH C HCIOJIb30BAHUEM
OpsIMBIX ~ M3MEPEHUM; TpU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(GUKCUpOBaTh pPE3YAbTATHI MOJYYEHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BHJIE TaOIUIl U TpadUKOB, IeaTh BBIBOIbI [0 pe3yabTaTaM

HUCCICIOBaHUA

11.12

Cobmronate mpaBuiia 0€30MaCHOTO  TpyAa MpH  IMPOBEACHUU




UCCIeIOBaHUH B paMKax Y4eOHOTO OKCIEpHMEHTa, Yy4eOHO-
HCCJIEIOBATEIBCKOM M MPOECKTHOM NESITEIBHOCTA C MCHOJIb30BAHUEM

M3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYAOBAHUS

11.13

Pemate pacuérHbie 3a7a4d ¢ SBHO 3aJaHHOW (DPM3NYECKON MOJEIBIO,
UCTIONB3Ys (pU3MUecKre 3aKOHBl M TNPHHIMIBI, Ha OCHOBE aHAIHM3a
YCIOBHS  3a/la4d  BBHIOMpAaTh  (PU3MUECKYIO MOJENb, BBIACIATH
¢bu3nyeckne BeTUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ pelieHus,
IPOBOAMUTH PACUETHI U OLIEHUBATh PEAJIbHOCTH MOJYYEHHOTO 3HAUEHUs

(bU3UYECKON BETUYHHBI

11.14

Pemats Ka4ueCTBEHHBIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYKIECHUW C ONOPOW HA M3yYEHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘-I€CKI/I€ SIBJICHUA

11.15

Wcnonb3oBath mnpu  pemieHnd  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTalii U MpeJCTaBICHUs y4eOHOW U HAay4YHO-MOMYJISIPHOMN
nH(pOpMaLINY, MOJYYEHHON W3 pa3IUYHbIX MCTOYHHMKOB; KPUTHYECKU

aHAIIM3UPOBATh MOJy4aeMYyI0 HH()OPMAIUIO

11.16

OOBSACHATH MPUHLMUIBI NEHCTBHUS MAallWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTth TeOpeTHYECKHE 3HAHUSA MO (PHU3MKE B TIOBCEAHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH MpU OOpaIeHuy ¢ MpudopaMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JJISi COXPAHEHUS 3I0POBbSI U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOIT'HYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

11.19

PaGortats B rpymme ¢ BBIIOJHEHUEM PAa3IMYHBIX COIMAIBHBIX pPOJIEH,
IUTAaHUPOBaTh ~ pabOTy  TpYMIbl,  PalMOHATBHO  paclpeneisTh
00s3aHHOCTM ¥  IUIAHUPOBATh JIEITENHHOCTH B  HECTAHIAPTHBIX
CUTyallMsIX, aJeKBATHO OLIEHWBATh BKJAJ KaXJOTO M3 YYACTHHUKOB

IPYIIBI B pellIEHne paccMaTpuBaeMoil pooOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOABI HAYHYHOI'O [IO3HAHU A

1.1

®usnka — Hayka o npupoae. Hayunbie
METO/Ibl TO3HAHUA OKpYKarolero Mupa. Poiib
JKCIIEpUMEHTAa W TEOpHUM B  IpoIecce

MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue (GU3HYECKUX SBICHUNA W
nporeccoB. Hayunsie runore3sl. Ouznueckne
3aKOHBI W TeopuH. ['paHHIBI TPUMEHUMOCTH
bu3IeCcKIX 3aKOHOB. [TpuHIMT
cooTBeTrcTBUsA. Poinp M Mecro Qu3uku B
GOpPMHUPOBAHMHM  COBPEMEHHOW  HaydHOU
KapTHHBI MHpa, B MPaKTUYECKON

NEeITEIbHOCTH TI0IEN

MEXAHHUKA

H##HPari#KIHEMATHUKA

2.1.1

MexaHndyeckoe JBHKCHUC. OTHOCHUTENHLHOCTD
MEXaHUYCCKOI'O ABMKCHUS. Cucrema otcuéra.

Tpaektopus

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTbD,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MaTepUuaIbHOW TOUYKH, UX MPOEKIHH Ha OCU
CUCTEMBI KOOpAMHAT. Crnoxenue

NEPEMELEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBIDKECHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u IepeMeeHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU




2.14

CBoOoiHOE MajeHue. Y CKopeHrne cB0O0HOTO

HaacHus

2.15

KpuBosmueiiHoe nBuxeHue. PaBHOMepHOe
JBUXXCHUEC MaTepHaHBHOfI TOYKHN 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JMHEHHAA
CKOpOCTb. [Iepuon " 4acToTa.

LlenTpOCTpEeMUTEIEHOE YCKOPEHHE

2.1.6

Texanueckue yYCTpOMCTBA: CIIUJIOMETP,
JBHKCHHE CHaApsJOB, LEIHBIE M PEMEHHBIC

nepeaaqn

[IpakTnueckue paboTHI. Nsmepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKJy NyTSAMH, ITPOUIECHHBIMU
TEJIOM  3a  TIOCJeNOBaTEelIbHbIE  paBHbIE
MIPOMEXYTKA BPEMEHU IPU PaBHOYCKOPEHHOM
JBW)KEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOM
Hym0. M3yueHne IBH>KEHUs IIapuKa B BA3KOM
xKuakoctu.  M3ydeHue  NBIKEHUS — Teda,

OpOIIEHHOTO TOPU30HTATHHO

2.2

##HParf## IMHAMUKA

2.2.1

[TpuHIMn OTHOCHUTEIILHOCTH lanunes.
IlepBoiii 3akoH HproToHa. WMHepuuanbHbie

CUCTEMEI OTCUETa

222

Macca Ttena. Cuna. [lpuHiun cyneprno3unuu

CHII

223

Bropoii 3akon HproToHa i MaTepuaibHON
TOYKA B WHEPIHUAILHOW CHUCTEME OTcYéra
(UCO). Tperuit 3akon HerooToHa s

MAaTCPHAJIbHBIX TOYCK

224

3akoH BCEMHPHOT'O TATOTCHUS. Cuna TsbKecTH.

HepBa;I KOCMHUYCCKaAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe Tpenue. Cuiia TpeHHs

CKOJIBXKCHHA n culia TPCHUMA IIOKO4.

Koaddunment tpenus. Cuiia cOnpoTUBICHHS




IMpU ABWXKCHUU TECJIA B ) KUAKOCTU HUJIU a3

227

[TocrynmarenbHOe U BpamiaTeIbHOE JIBIKEHHE

a0COJIIOTHO TBEPJOTO Telia

2.2.8

MoMeEHT CHIIBI OTHOCHUTEIHHO OCH BpalicHUA.
[Ime4o cunbl. YcioBus paBHOBeCHs TBEPAOIO
tena B ICO

229

TexHuueckue  yCTpOMCTBA:  MOJIIUITHUKH,

JABMIKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. M3yueHue nBUKEHHS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH O]
JIEMCTBUEM HECKOJBKHUX cwil. MccienoBanue
3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX
B jAedpopmMupyeMoil NpyKHHE M PE3UHOBOM
oOpa3lle, OT BEIMYMHBI HX JAedopmariuu.
HccnenoBanue ycioBHil paBHOBECHS TBEPAOTO

T€JIa, UMCIOIICTO OCh BpAIllCHUA

2.3

###Par###3AKOHDBI COXPAHEHN B MEXAHUKE

Nmnynbc MaTepuanbHOW TOYKHU, CHUCTEMBI

2.3.1 MaTepHabHBIX TOYeK. MMMOyiabC CHIIbI H
U3MEHEHHE UMITYJbca Tea
3akoH coxpaHenusi wumnyiasca B HCO.
2.3.2
PeakTuBHOE JABMKEHUE
233 Pabora cuibl
234 MOoONIHOCTh CHIIBI
h3s Kunernueckasi sHeprus mMaTepuagbHONU TOUYKH.
o Teopema 0 KUHETUYECKOW YHEPTUH
[TorennmaneHass sHeprus. [loTeHuuanbHas
36 SHEprus YIIPYTo ne(pOpMUPOBAHHOM
o npyxuHbl. [loTeHumanbHas SHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH
[loreHuManbHbIE ¥ HEMOTEHUUAIbHBIE CHIIBI.
537 Csi3b  palbOTHl HEMOTEHIMATBHBIX CHUJI C

HN3MCHCHHUCM MEXaHHUYeCKOM OHEPIrun

CHUCTCMBI TCII. 3akoH COXpaHCHUA




MEXaHU4ECKOM SHEPruu

2.3.8 Yupyrue v Heylpyrue CTOIKHOBEHHS
530 TexHu4eckue yCTpOWCTBA: JBUIKEHHE PAaKET,
o BOJIOMET, KOTIEp, IPYKUHHBIN ITUCTOJIET
[IpakTnueckue pabGoTel. M3yuenue cBs3u
53,10 CKOPOCTEM TEJII TIpU HEYNpPYyroM yzaape.

UccnenoBanue cBs3u  pabOTBl  CHIIBI €

M3MEHECHHEM MEXaHHICCKOM OHCPruu TCJIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

###HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUUYECKOM TEOPHUU

3.1.1

OcHoBHbIE TI0JIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU. BpoyHoBckoe
neuxenue. {uddysus. Xapakrep ABUKEHUS U

B331/IMO)I€I71CTBI/I$I YJacCcTHll BEIICCTBa

3.1.2

Mogenu CcTpoeHus Ta30B, KHUJIKOCTEH W
TBEPABIX Tel W OOBICHEHHE  CBOWCTB

BEIECTBA HA OCHOBE THUX MOJIEIIEH

3.1.3

Macca wMonekyn. KonudecTBo BemecTsa.

[TocrosnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. TemmepaTypa U €€

u3mepenue. [lkana remneparyp Llenbcus

3.1.5

Monens WIcaJbLHOIO  rasa. OcHoBHOE
ypaBHEHUE MOJICKYJISIPHO-KUHETUUECKON

TEOpUH NACAIBHOI'O Ira3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa CpefaHei
KUHETUYECKOM SHEPTruu TEIUIOBOTO ABM)KCHHUS

yactui ra3a. [llkana remnepatyp KensBuna

3.1.7

VpaBuenue Kianelipona — MeHnjaeneesa.

3akoH JlanbTOHA

3.1.8

I"a30BEI€ 3aKOHBI. I/ISOHpOHCCCH B NACaJIbHOM
ra3c € IIOCTOAHHBIM KOJHYCCTBOM BCHICCTBA:

U30TepMa, H30Xopa, u3obapa

3.1.9

Texnuueckue YCTpPOWCTBA: TEPMOMETP,

6apomertp




3.1.10

[Ipaktuyeckne paboTsl. M3mepeHue Macchbl
BO3JlyXa B KJIACCHOM KoMHate. MccienoBanue
3aBUCUMOCTHU MEXJy apaMeTpaMy COCTOSIHUS

pa3pekeHHOTO ra3a

32

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmonnHamuueckas cucrema. BHyTpeHH:s
DHEPrUss TEPMOJMHAMMYECKOW CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonuuectBo Temnotel u pabora. BHyTpeHHss

OHEPTUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl Ttemnmomepenauu: TEMIONPOBOHOCTD,
KOHBEKIIMS, M3NTydeHne. TermoéMKoCTh Tena.
VnenpHasgd TEmIO0EMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TEILIONEPEaAYC

3.2.4

[IepBblii 3ak0H TepMoaMHAMUKU. [[pruMeHeHne
IIEPBOTO 3aKOHAa  TEPMOJUMHAMUKHU K
u3onpoueccaMm. I'papuueckass UHTEpHIpeTalus

paboThl Taza

3.2.5

TemmoBsie MamuHbl. [IpuHIUIBL HEWCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanust sHEpPTUH
B TewIoBbIX MamuHaxX. KoaddunueHnt
nosne3Horo  ageWcteus  (mamee —  KIIM)

temioBoi mamuusbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocts  mporeccoB B HpPUPOJIE.
Tennosie JBUTATEIIH. DKOJIOTUYECKHE

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

Texuuueckue yCTpoiicTBa: JIBUTaTeIb
BHYTPEHHETO CTOpaHMs, OBITOBOM

XOJOANJIbHUK, KOHAUIIHUOHEP

3.2.8

[IpakTuyeckue paboTsl. 3mMepeHue yaenbHOM

TEIUIOEMKOCTH

33

#H#H#Par###AI'PEI’ATHBIE COCTOAHIMA BEIIECBA. ®A30BbIE

INEPEXO/IbI




3.3.1

[Tapoo6pa3zoBanue u koHAeHcauus. Mcnapenue
" KHUIICHUE. VY nenpHas TenjoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATYPhI

KHUIICHUA OT JaBJICHUA

3.3.2

AOCONMIOTHAE W OTHOCHWTENBbHASA BJIAXHOCTH

BO3ayxa. HacelmeHHbIi nap

333

Teépnoe TEJIO. Kpucrannuueckue u
amopdHble Tena. AHH3OTPONHUS CBOMCTB
KPHUCTAJIOB. Kunkue KPHUCTaJIBL.

CoBpemeHHbIEe MaTepuabl

334

[lnaBnenne u KpuctaumM3auus. YJIeiabHas

TeruioTa miasneHus. Cyonumanus

3.3.5

VYpaBHEHHE TEIIOBOTO OajlaHca

3.3.6

TexHuueckue yCTpOMCTBA: TUTPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHH
MIOJIY4E€HHS] COBPEMEHHBIX MAaTEpPHAIOB, B TOM

YHUCJIC HAHOMATCPpHUajIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue paboTHI. H3zmepenne

BJIAXKHOCTH BO3JyXa

OJIEKTPOJJMUHAMUKA

4.1

##H#Par#H##OJIEKTPOCTATUKA

4.1.1

OnekTpu3anus Teil. JJeKTpudeckuil 3aps. JBa

BUA DJICKTPUYICCKUX 3apsA10B

4.1.2

HpOBO,Z[HI/IKI/I, JUBJICKTPUKHU n

MMOJIYITPOBOAHUKHU

4.1.3

3aKkoH COXpPaHCHHUA IJICKTPUICCKOI'O 3apsaga

4.14

B3aunmoneiictue 3apsioB. 3akoH Kynona

4.1.5

DNeKTpUUecKoe TnoJie. Hanpsok€HHOCTD
3IEKTPUUECKOTO HOJIAL. [MpunHImn
cynepro3uiuu.  JIMHUM ~ HanpsHKEHHOCTH

QJICKTPHUYCCKOTO II0JIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'0  IOJIA.

ITotennuan. Pa3HOCTEL TOTEHIINAIIOB

4.1.7

HpOBOI[HI/IKI/I U JUDJICKTPUKU B IMOCTOSAHHOM




SJICKTPUUICCKOM II0JIC. I[I/IE)JIGKTpI/I'-IeCKaSI

IPOHUIIAEMOCTD
ONEeKTPOEMKOCTD. Konnencarop.
4.1.8 DNEeKTPOEMKOCTh  TUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHsKeHHOTO KOHJIEHCAaTopa
TexHudyeckue  yCTpOWCTBA:  3JIEKTPOCKOIL,
419 ANIEKTPOMETP, AIEKTPOCTATUYECKAs 3alluTa,
o 3a3eMJICHHUE 3JIEKTPONpUOOpOB, KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN ITPUHTED
4110 [IpakTnueckue paboTHI. Nsmepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

HHHPart#HTIIOCTOSIHHBIN DJIEKTPUYECKHI TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcaoBus CYIICCTBOBAHUA IIOCTOSITHHOI'O

4.2.1 AIEKTPUIECKOTO TOKa. McTounnku Toka. Cuna
Toka. [TocTosiHHBIN TOK
4.2.2 Hanpspokenue. 3akon Oma J1sl ydacTka 1enu
423 DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IETBbHOE
o CONIPOTHBIICHUE BEILIECTBA
424 [TocnenoBarensHoOE, rapajieJbHoE,
o CMELIaHHOE COEIMHEHUE ITPOBOIHUKOB
PaboTa anekrpuueckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MOoOUIHOCTD JEKTPUUECKOTO TOKA
anektpoaBmkymas cuna (manee — DJC) u
497 BHYTPEHHEE CONPOTUBIECHUE UCTOYHUKA TOKA.
o 3akon Oma g1 1ONHOW  (3aMKHYTOI)
anekTpuueckoil nenu. Kopotkoe 3ambikaHue
DNEeKTpOHHAs MPOBOJIUMOCTh TBEPBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHBIICHUSA
o METaJIOB oT TEMIIEpaTyphl.
CBepXmpoBOIUMOCTh
429 OnekTpuueckuii Tok B Bakyyme. CBolcTBa

OJICKTPOHHBLIX ITYYKOB




4.2.10

[MonynpoBoaauku. COOCTBEHHAS U IPUMECHAS
MPOBOJIMMOCTh TOJIYPOBOJIHUKOB. (CBOWCTBA

p-n nepexona. [loaynpoBoaHUKOBBIE IPUOOPEI

4.2.11

ONEeKTpUYECKU  TOK B DJIEKTPOJIUTAX.
DIEeKTPOIUTHYECKAS JUCCOL AL

DIIEeKTPOIU3

4.2.12

DIeKTPUYECKUM TOK B rasax.
CaMOCTOSITENIBHBI M HECAMOCTOSITEIbHBIA
pa3psaa. PazmuuHble THIBI CAaMOCTOSTEIIBHOTO

pazpsaa. Monnus. [1nasma

4.2.13

Texanueckue yYCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, PEOCTaT, HWCTOYHHKM  TOKAa,
3JIEKTPOHArpeBATEIbHbIE puoopHI,
JJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONIPOTHUBIICHHUS, BAaKyyMHBIN O/,
TEPMUCTOPBI nu boTOpe3nCTOpHI,

MOJTYITPOBOTHUKOBBIN JTHOJI, TATbBAaHUKA

4.2.14

[IpakTuueckue paboTHI. N3ydaenune
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne DJIC HCTOUHMKA TOKa M €ro
BHYTpEHHEro conpoTuBieHus. HaOmoaenue

OJICKTPOJIMU3a

11 KIJACC

Kon Koanposepsiemoro
pasaena 3J1eMEeHTA

IIpoBepsiemble Y1eMEHTHI COIEPKAHUS

4

SJIEKTPOAMMHAMUKA

#HH#HParH#MAI'HUTHOE I10JIE. 9JIEKTPOMAT'HUTHAS MHAY KN A

4.3.1

IlocTrossnable Mar"HuTbl. B3anmMonencTBue

INOCTOAHHBIX MaroHuTOB

4.3

4.3.2

MaruutHoe mone. Bekrop MarHuTHOU
uHaykuuu.  [lpuHoun — cyneprno3uuuu.
Jlunun wmarautHOM uWHAYKIMU. KapTtunHa

JVUHUMA  MAardHuTHOM  MHAYKIUU  T0JIA




IIOCTOSAHHBIX MAarHuTOB

MarnuTtHOEe 10JIE IIPOBOJHUKA C TOKOM.
Kaptuna nuHUE 1078 JJIMHHOTO IPSMOTO

IMpOBOAHMKA MW 3aMKHYTOI'O KOJIBLICBOI'O

433 IPOBOJIHKKA, KATYHIKd C TOKOM. OIBIT
Opcrena. BzaumoieiicTBue NpoBOAHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOIyJb M HalpaBlICHUE
Cuna JlopeHiia, €€ MOIya b U HapaBJICHHE.
JBmkeHHne  3apsSyKEHHOW  YacTHIbl B
4.3:5 OJHOPOJHOM MAarHUTHOM mone. PaGota
cuibl Jlopenna
4.3.6 SIBIIeHNE ANEKTPOMATHUTHOW HHAYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM MHIIYKIIUH
OJIC nHaykiuu. 3aKOH 3JIEKTPOMAarHuTHOM
4.3.8 nHaykunu Papanes
BuxpeBoe anektpuueckoe moise. IJC
MHIYKIIMU B TPOBOJHUKE, JBHXYIIEMCS
4.3.9 TIOCTYNATENbHO B OJJHOPOJIHOM MarHHUTHOM
moJie
4.3.10 [TpaBuio Jlenna
NHnyKTUBHOCTH. fIBIE€HUE CaMOMHAYKIUH.
4.3.11
OJIC camouHAYKIIMU
OHeprusi MarHUTHOTO TIOJISl KaTYIIKUA C
4.3.12
TOKOM
4.3.13 DJNIEKTPOMArHUTHOE T10JIe
TexHuueckne  yCTPOWCTBA:  IOCTOSIHHBIE
MarHuThI, 3JIEKTPOMArHUTHI,
4.3.14
3JIEKTPOIBUTATEb, YCKOPHUTENH
3JIEMEHTAPHBIX YaCTUL], UHAYKIMOHHAS IeYb
[IpakTruueckue paboTHI. N3yuenue
4315 MarHUTHOTO TMOJs KaTyIIKH C TOKOM.

Hccnegopanue OeiCTBHS  MOCTOSHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue




SABJICHUA 3H€KTpOMaFHHTHOﬁ HUHAYKIIUHN

KOJIEBAHWA 1 BOJIHBI

5.1

#HH#HPartH#MEX AHNUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnas cucrema. CBoOOgHBIE
kosieOanus. ['apMoHMueckue KoseOaHusI.
IMepuon, wacrora, amrmmrymsa u dasa

KoJe0aHuii

5.1.2

[IpyxxuHHBIM MasATHHK. MaTeMaTH4ecKHui

MasATHHK

5.1.3

VYpaBHEHHE TapMOHMUYECKHX KOJEOaHHI.
Kunemarunueckoe " JUHAMHUYECKOE

OIMCAHNE KOJIE0ATETHbHOTO ABMKECHUSA

[IpeBpamenue SHEPIUH pu
TapMOHHUYECKUX KOJICOaHUIX. CBs13p
aAMIUTATYIBI KoJIeOaHni HCXOIHOU
BEJIMYUHBI C aMIUIUTyJaMu KoJieOaHuU e€

CKOPOCTH M YCKOPEHUS

5.1.5

KonebGarenbupiii  koHTYp.  CBOOOIHBIC
3JIEKTPOMArHUTHBIC KoJIeOaHMs B
UCATLHOM  KOJICOATCIbHOM  KOHTYpE.
AHANOTUST MEXKIYy MEXaHHYSCKUMH U
3JIEKTPOMArHUTHBIMH KOJIEOAHHMSIMH.

®opmyna Tomcona

5.1.6

3akoH COXpaHCHHUA SHEPIruu B HACAIIBHOM

KoJiebaTeIbHOM KOHTYpPC

5.1.7

BoinyxaeHHbBIE MEXaHUYECKUE KoJieOaHusl.
Pes3onanc. Pesonanchnasa KpUBasl.
BrinyxaeHHsbie 3JIEKTPOMarHUTHBIE

KoJIeOaHusl.

5.1.8

[lepemennbii  TOK.  CHHYCOMIANBHBIN

HepeMeHHHﬁ TOK.

5.1.9

MoHOCTh IMEPEMECHHOT'O TOKa.
AMHJ’II/ITYILHOC n I[eﬁCTBYIOHlee 3HA4YCHHUC

CHJIbI TOKAa U HAITPSPKCHU A




5.1.10

Tpaucdopmarop. [IpousBoacTso, nepenaya
U TOTpeOJICHUE 3IEKTPUUYECKON 3HEpruu.
OKOJIOTUYECKHE PUCKU IIPU IPOU3BOJCTBE
AIEKTPUYECKOU DHEPIUU. KynsTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B

HOBCEIHEBHOU XKU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicMorpad,
ANEKTPUYECKU I 3BOHOK, JINHUA

SJICKTpOIICpCaaqd

5.1.12

[Ipaktnueckue pabotel. MccnenoBanue
3aBUCUMOCTHU TI€pUOJIa MajbIX KojeOaHUM
rpy3a Ha HUTHU OT JUIMHBI HUTH U Macchbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
HeNu U3 TOCJIeI0BaTeIbHO COETUHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pe3rucTopa

5.2

###Part#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIOBHS
pacnpoctpanenus.  Ilepuon.  CkopocThb
pacnpocTpaHeHuss W  JJMHA  BOJIHBL

[Tonepeynsle ¥ MPOI0JIbHBIE BOJTHBI

5.2.2

###Part## Narepdepennusa u audpakims

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpoCTh 3BYyKa. I'pOMKOCTH 3BYKa.

BricoTta Tona. TeMOp 3ByKa

5.2.4

DJICKTPOMAarHuTHbIE  BOJIHBL. Y CJIOBUSA
U3JIyYEHHUS]  AJIEKTPOMArHUTHBIX  BOJIH.
Bzaumnas opuentanus BektopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyyM¢€

5.2.5

CBo#CcTBa  JIEKTPOMArHUTHBIX  BOJIH:
OTpa)keHHe, IpeJoOMIICHUE, MOJSIpU3aLys,
mudpakius, uHTepdepeHuns. CKOpOCTb

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IprumeHeHne 3JIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMOBI PaguoOCBSI3U M TEIEBUACHUS.
Pannonoxanusi. DneKTpOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHu4ecKue YCTpPOWCTBA: MY3bIKAJIBHbBIC
UHCTPYMEHTBI, YIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEAMIMHE,
panmap, panuoNpUEMHHK, TENEBU30DP,

aHTeHHa, tenedon, CBU-neyn
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H#H#HtPar#H#OIITUKA

5.3.1

[IpssMonmHEHOE pacnpOCTpAHEHUE CBETa

B OJIHOpoJHOM cpene. JIyu cBera

532

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
ceeta. [loctpoeHne m300pakeHuid B TUIOCKOM

3epKaje

5.33

IIpenomnenne cBeta. 3akOHBI MPETIOMIICHUS
CBETa. AOGCOTIOTHBIN MoKasaTellb

MMPECIOMIICHUSA

534

[Tommoe BHYTpPEHHEE OTpaKCHUE.
[IpenenpHbIld yroJl MOJTHOTO BHYTPEHHETO

OTpaXEHHUS

5.35

Hucnepcusi  cera. ClloXHBIM  COCTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparoliue ¥ paccerBaloOINe JIUH3BI.
Tonkass nuu3a. DOKyCHOE pacCCTOSHUE U
ONTHYECKass  cujia  TOHKOW  JIMH3BIL
[TocTpoenue n300paskeHUit B COOMPAIOIINX
U pacceuBarouux JuH3ax. Dopmyna
TOHKOW JUH3bI. YBEIWYECHHE, JaBacMoe

JIMH30U

5.3.7

HpeI[CJ'IBI MMPUMCHUMOCTHU reOMeTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdpepenuus cBera. KorepeHtHsle
HCTOYHUKH. Ycnosus HaOII01eHUS
MaKCUMYMOB u MUHHMYMOB B

UHTEpPEPEHIIMOHHONH KapTHMHE OT JBYX




CI/IHq)a3HLIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmus  cBera.  udpakiuonHas

pemérka. YciaoBue HaOMIOACHUS TIABHBIX

5.3.9 MaKCUMYMOB npu MaJeHNU
MOHOXPOMAaTHIECKOTO CBETa Ha
T(QPaKIUOHHYIO PEIIETKY
5.3.10 [Tonsipuzanust ceeta
TexHUYeCKHUEe YCTPOUCTBA: OYKH, JIyIa,
doToanmapar, MPOCSKIIMOHHBIN ammapar,
5.3.11 MHUKPOCKOTI, TEJIECKOT, BOJOKOHHAs
OTITHKA, TUQPPAKITHOHHAS pemérka,
TIOJISIPOH T
IIpakTrnueckue paboTHI. N3mepenue
5310 nokaszarens mnpenomieHus. MccnemnoBanue

CBOWCTB  M300pakeHW B JIMH3aX.

HabGmronenue aucnepcun cBeta

DJIEMEHTBI CITIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

6.1

['paHunubl TPUMEHMMOCTH KJIACCHYECKOU
MEXaHUKH. [octynatsl TeOpUn
OTHOCHUTEJIbHOCTH: MHBAapUAHTHOCTD
MOJYJII CKOPOCTHM CBEeTa B BakKyyMe,

MIPUHIIMIT OTHOCUTEIBLHOCTH DUHIITEHHA

6.2

OTHOCHUTEIHLHOCTH OJHOBPEMCHHOCTH.
3aMe,I[J'I€HI/Ie BpEMCHHU W  COKpaIllCHUEC

JUINHBI

6.3

3Hepr1/1;1 " UMITYJIBC CBO60,Z[HOI>1 YaCTHUIBbI

6.4

CBsi3b Macchl C JHEpPrHEed M UMITYIbCOM
CBOOOJIHOM 4YaCTHIbl. ODHEPTrUs IOKOS

CBOOOIHOM YaCTULIBI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonsl. Popmyina [Inanka cBA3M dHEPrUU
doTroHa ¢ ero uacToTOW. OHeprus u

UMIYJIbC GOTOHA




7.1.2

OtkpeiTHe U uccienoBanue Gorodddexra.
Ombitet AL CroneroBa.  3aKOHBI

dororddexra

7.1.3

YpaBHeHue DHHIITENHA IS
dotorddexra. «KpacnHas T'PaHULIA»

dororddekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JlebeneBa

7.1.5

XUMHYeCKoe JeHCTBHE CBETA

7.1.6

TexHUYecKHe yCTpPOMCTBa: (DOTOIIEMEHT,
dboTomaTUHK, COJIHEYHAas Oarapes,

CBETOIMO/T

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma TomcoHa. OMBITEI
Pezepdopna mo uccneqoBaHui0 CTPOSHUS

aToMa. HnaHeTapHas[ MOICIb aToMa

7.2.2

[Toctynatsl bopa. N3nyyenue u
norjouieHre (OTOHOB TMpU  TMEpexoie
aToMa C OJHOTO YpPOBHS DJHEPrUM Ha
npyroi. Buael ciektpoB. CekTp ypoBHEU

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BoaHoBEIe cBoiicTBa 4actull. BoOJIHBEI e
Bbpoiins. KopnyckymnsipHo-BOJHOBOM
nyanmu3M.  Jludpakius SJIEKTPOHOB  Ha

KpucTajljiax

7.2.4

CroHTaHHoe H BBIHYKJICHHOC M3JIYYCHHC.

YcTpoicTBO U pUHIMIT pabOTHI J1a3epa

7.2.5

TexHudyeckue yCTPOWCTBA: CIEKTPAIbHBII
aHayu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII

KOMIIBIOTED

7.2.6

[Tpaktuueckue  pabotel.  HaGmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl Ha6HIOIleHI/ISI n peructpanuu

SJICMCHTAPHBIX YaCTHIL




7.3.2

OTKkpbITHE  PaaUOAKTUBHOCTU.  ONBITHI
Pesepdopna mo ompenencHuio cocraBa
pamgnoakTuBHOTO  W3nmydeHus. CmoiicTBa
anbda-, 6era-, raMMa-u3TydeHus. BiusHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  HPOTOHA U HEWUTpOHA.
Hyxnonnass monens sinpa ['eitzenOepra —
WBanenko. 3apsaa sapa. MaccoBoe uucio

sanapa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
NO3UTPOHHBIM  OeTa-pacnaj. l'amma-
U3ITy4YeHHE. 3aKOH  paJMOaKTHBHOIO

pacmaja

7.3.5

OHeprusi CBSA3M  HYKIIOHOB B SIIpE.

Snepubie cumbl. Jledekt Macchl sapa

7.3.6

Snepuble peakumu. [lenenwe u cUHTE3

aaep

7.3.7

Anepubriit peaxkTop. TepMosiepHbIi
cunte3. [lpobmembl W  mMepCHEKTUBBI
SIEPHOM  DHEPreTHKU.  IJKOJOTHYECKUE

ACIICKThI H,I[CpHOﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE
MO3UTPOHA. OyHAaMeHTalbHbIE

B3aUMOCUCTBUA

7.3.9

TexHudyeckue  yCTpPOWCTBA:  JTO3UMETP,
KaMmepa BunbcoHa, suepHBId peakTop,

aroMHasa OoM0Oa

7.3.10

[Tpaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTUIL (o TOTOBBIM

dororpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. CosBe3aus, spKue

3Bé3,I[BI, IJIAHCThI, X BUAUMOC JBHIKCHHUC

8.2

Conneunas cuctema. IlmaHeTsl 3eMHOMU




rpynnel.  IlmaHersl-rurantel M UX
CIIyTHUKH, KapJIMKOBBIE ILIAHEThI. Maibie

testa COJTHEYHOM CUCTEMBI

8.3

Comnne, ¢otochepa wu  atmocdepa.

CotHEeUHAas aKTUBHOCTH

8.4

Wcrounuk sueprun CosHua u 3B€371

8.5

3BE3/bI, WX OCHOBHBIC XapPAKTEPUCTUKU:
Macca, CBETHMMOCTb, Paauyc, TeMIIEpaTypa,
170:¢ B3aMOCBSI3b. Hwnarpamma
«CHEKTpallbHBII  KJIaCC — CBETHUMOCTB.
3BE3apl  IVIABHOW  TOCIEOBATEBHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTE) JUIA

3BE37] I1IaBHOI ITOCIEN0BATEILHOCTH

8.6

#H#Par###BHyTpeHHee  CTpoeHHe  3BE3N.
CoBpeMeHHbIE MPEICTaBICHUS (o]
MIPOUCXOXKICHNN W 3Bomonmu ConHioa u

3BE31. DTaIbl )KU3HU 3BE3NT

8.7

Mneunsii  Ilyrb — Hama [anaktuka.
CnupanbHas CTPYKTypa lanaktukwu,
pacrpeneneHue 3BE3N, Tra3a U IBUIN.
ITonoxenne wu nBwxkenue ConHua B
lNamaktuke. Ilmockas wu  chepudeckas

IHOACHUCTEMBI TamaxkTukn

8.8

Tuner ramaktuk. PamuoramakThky u

KkBazapbl. UEpHBIE IBIPHI B S/Ipax rajJakTHK

8.9

Bcenennas.  Pacmiupenune — BcenieHHOI.
3akoH XaOOma. Pasz0Oeranue ramakTHK.
Boszpact u paguyc Bcenennoii, Teopus
Bosmpmioro B3pbiBa. Mogens  «ropsiuei

Bceenennoii». PennkroBoe nsnydenue

8.10

MacmtabHast ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménubsie npoOnemsl

aCTpOHOMHU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakuueit [lapbentreBoit H.A. AkiimonepHoe obmectBo «M3naTenscTBoO
«IIpocBemenue»

» ®usuka. 11 knacc. Mskuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [laphentreBoit H.A. AkninonepHoe o6miectBo «M3aaTeancTBO

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
METOJUYECKHWE MATEPUAJIBI JJTIA YUUTEJIA

Meronnueckoe nocodbue. Yepnukona Onbra AnekceeBHa, [ nageHkoBa
Cgrernana HaymoBHa, PykoBoautens npoektoB [ITOMO kopnopannu
«Poccuiickuit yueOnuk», Kyapssies Bacwmii Bnagumuposuy, JlokTop
bu3uKo-MaTeMaTHYeCKUX HayK, coaBTop Y MK "®dwuszuka", crapmmii Beayuim

penaktop kopnoparuu "Poccutickuii yaeOHUK"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

000 "AKnacc"

OI'AOY AITO "Akanemuss Munnpocsenienus Poccun"

bu6mnorexa IIOK



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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