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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom ¢enepaibHOl paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIMU MpernojaBaHus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBlI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydeHHH X Qu3MKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusiMm ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yjibTaTaM
oOydeHHMsI, a TaKXKe YYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUS (PU3UKU HA YPOBHE CpPEIHEro oOIIero
o0pa30BaHus, IJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamera «Ousnka» mo rogam o0yueHHsl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBEe y4eOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
I €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3yYaeMbIX XHMHEH, OMOJIOTHEH,
dbu3mdeckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (QU3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHBII METO]I TO3HAHHUS IIPU BBIIOJHEHUH UMM Y4€OHBIX HCCIEOBaHUM.

B ocHOBY kypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Iero oOpa3oBaHUs
MOJIOXKEH pAN HUACH, KOTOpPble MOXXHO paccMaTpuBaThb Kak IPUHLUIIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIIOUAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYpPHBIX YPOBHSX MaT€pUHU, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOW HAayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMeM OOIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOJIEeMaAMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOIMYECKUX MPHIIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TNpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0JIeM pallMOHAIBHOTO MPUPOOTOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA Ha YpPOBHE CpEAHEro OoOIIero
oOpa3zoBaHus SBISAIOTCA (U3MUEecKue Teopuu ((PopMHUpOBaHUE TMPEICTABICHHUHN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CHCTeMHO-IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronuxcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M J1abOpaToOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OONIUN CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpolecca HCXOAsl U3 OCOOEHHOCTEH TUIAHUPOBAaHUS W
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aroUMMHCS YMEHUSIMH NPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
MPEII0KEHHBIX TUITOTES.

bonpiioe BHMMaHWE yAENAETCS PEUICHUI0 pacdETHBIX M KaueCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO



3aJIaHHON (YU3UYECKON MOJIEIIBIO, TTIO3BOJISIOIINE PUMEHSTh H3YUCHHBIE 3aKOHBI
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, TaK M MHTETPUPYsS 3HAHUSA U3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ay MPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHWS (PU3MUYECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJENTU JJIsi CHUTYyalldd TPAaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
bU3MKHM HAa YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMHUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HEeoOXoauMoe J1labopatopHOe OOOpPYJOBAHME JUISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyi0BaHUE.

JlemoHCTpanmoHHoe 00opymoBaHue (OPMHPYETCS B COOTBETCTBUH C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCJICIOBAaHUS  U3Y4YaeMbIX SIBJICHHMH M  TPOLECCOB, OMIHUPUYECKUX H
(dbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0O0OpyIOBaHUE IJisi YYEHUYECKHUX MPAKTUUECKHX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IMGPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IIUGPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (opmupoBaHue uWHTEpeca W CTPEMJICHHS OOYyYaIOMUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HMX HWHTEIUVICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOIIECHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHsI KaK pE3ysbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIH30BAHHEM
bu3HUeCKUX 3HAHUM W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe mMpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.



I[OCTI/DKGHI/IG ATUX LEICH oOecreunBacTCs peuicHuEM CIICAYIOINUX 3aaa4 B

npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUs:

puoOpeTeHHE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, OJJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKY U
AIIEMEHTBI acCTPOPU3UKH;

dopMHUpOBaHUME YMEHHMH MPUMEHATH TEOPETUYECKHE 3HaHUS s
OOBbsICHEHHUS (PU3NYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATHUA
NPAKTUYECKUX PEUICHUIN B TOBCEAHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHUsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢uznueckoll MoJenblo, 3ajay, MNOJApPa3yMEBAIOIIUX CAMOCTOSTENIBHOE
co3gaHue puU3NUeCKOl MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;
NOHMMaHHe (QPU3NYECKUX OCHOB U TNPUHILMUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOILECCOB, UX BIUSHUSA Ha OKPY>KAOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEIBbHOTO TUIAHUPOBAHUS W TPOBEICHUS
bu3MUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpe/IENICHUS IOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

CO3/1aHUE YCJIOBUM NJIs1 Pa3BUTHsSI YMEHUN NMPOEKTHO-HCCIIEA0BATENbCKOM,
TBOPYECKON JIEATEIbHOCTH.

Ha wuzyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipeqmaraemerii B mporpamMme 1o (U3MKE IepedYeHb Ja0OpaTOPHBIX U

NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YYMTENb JelaeT BHIOOD

HPOBEICHHUS JTAOOPATOPHBIX pabOT M OMNBITOB € YYETOM HWHAWBUAYATBHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp dSKkcriepuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBI.
DKCHepUMEHT B (PU3HUKe.

MopaenupoBanue (U3MUECKUX SIBIEHUH M mpoleccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, UX MPOEKIHH HAa OCH CHUCTEMBbI KOOpPIHMHAT.
Ciio)keHue TepeMenIeHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpEeMEIICHUs
MaTepuaIbHON TOUYKU OT BPEMEHHU.

CBoOoaHoe mazieHre. Y CKOpeHre CBOOOTHOTO T ICHHUS.

KpuBonuneitnoe  gBwkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, IMHEUHAS
ckopocTtsb. [lepron u yacrota oOpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIE NEpEaadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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



HaGmionenne aBukeHusi Tena, OpOIIEHHOTO IMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHnrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBmxeHus Tenaa, OPOIIEHHOTO0 TOPHU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuaiunn  otHocurenbHOCTM  ['anmmnes.  IlepBeii  3akoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HproTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHOro Ttsirorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIEHUS MPU JBHKEHUU Tela B KUIKOCTU UJIU Ta3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTENBHO OcHu BpauieHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: IOIAUIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U TTaICHUM.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3yuenne nBuxkeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CWJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanue yciioBUli pPaBHOBECHS TBEPAOTO TENA, HMEIOMIETO OCh
BpalleHUs.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAaHEHUs UMITYJIbCA.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaibHOM TOYKH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenumanbpHas DHEPTHS. [ToTennuanbHast SHEPrus yIpyro
nedhopMupoBaHHONW  TpYyKuHBL.  [loTeHIManpHas  dJHeprus Tejda  BOJIU3U
NOBEPXHOCTH 3E€MJIU.

[loTenuuanbHple W HEMOTEHIMANbHBIE  CUJbl.  CBA3p  pabOTHI
HEIMOTEHIUAJIbHBIX CWJI C HM3MEHEHHUEM MEXaHUYECKOW SHEpPrUU CHUCTEMBI TEIN.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcTBa M MPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KOMED,
IPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIIMAIBHOW SHEPTUN B KUHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazagea 3. MousiekyasipHasi pu3suka ¥ TepMOAMHAMMKA
Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHbIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUYECKON TEOPUHU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxeHue. uddys3us. Xapakrep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTHUI[ BeniecTBa. MOJEIN CTPOCHMUSI Tra30B, >XUIKOCTEH U



TBEPABIX TEN U O0BSICHEHUE CBOWCTB BEUIECTBA Ha OCHOBE ATUX Mojenel. Macca u
pa3mepsl Mosiekyl. KonmnuectBo Beniectna. [loctosHnass ABorajpo.

TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remmneparyp
Lenbcns.

Mopens  uneanpHoro ra3za. (OCHOBHOE  ypaBHEHUE  MOJEKYJISAPHO-
KMHETUYECKOW TEeOpHM HACalbHOro raza. AOCONIOTHas TeMmIepaTrypa Kak Mepa
CpellHEe KWHETHYECKON HHEpruM TEeIUIOBOTO JBWKEHUs dactull rasza. lllkama
temrniepatyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akon JlanbroHa. M3ompolieccsl B MA€abHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe mnpencTraBIeHUE H30IMPOIIECCOB: H30TEpMa, H30X0pa,
uzobapa.

TexHuuyeckre ycTpoiiCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JMCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPraHMYECKUX COCAMHEHUM.

OmnbiTel 10 TUDPY3UHN )KUIKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKECHHUS.

Mopaens onbita HTepHa.

OnbITHL, JIOKa3bIBAIOIIINE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTpUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCHMOCTH MEXKy IApaMEeTPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOuUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U cIOCcO0BI €€ n3mMeHeHus. KoimyecTBo TemnoTel U padora. BHyTpeHHss
JHEprus  OAHOATOMHOIO  MJACAJIBHOrO  rasza.  Buael  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3IyUYEHUE. Y IeJIbHAs TEIIOEMKOCTh BELIECTBA.
KonndecTBo TEMIOTHI IpH TEIIoNepesaye.

[lonsiTue 00 anuabaTtHOM mponecce. llepBbiii 3aKOH TEPMOJUHAMUKHU.
[IpumMeHeHue mepBoro 3akoHa TEPMOAMHAMUKHM K H3ompoueccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.



Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh NpolieccoB B MPUPOJIE.

TemmoBble  mammHbl.  [IpyuHUOMOBI  OEUCTBUA — TEIUIOBBIX  MAILIMH.
[IpeoOpazoBanusi >HepruM B TEIUIOBbIX MamuHax. KoadduiuueHt monae3Horo
nevctBus TerioBod MammHbl. [lukn KapHo u ero kxosd@uimeHT Mmojae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMBbI TETNTIOIHEPTETUKH.

TexHuueckue yCTPOMCTBA UM MPAKTUYECKOE TPUMEHEHHWE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJIOUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHHH PAOOTHI: BBUICT
npoOKu u3 OYTBUIKK TOJ] JEHUCTBHMEM CXATOTO BO3/]yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTéM TpeHHUsl (BUI€OAEMOHCTpAIu).

N3meneHne BHyTpeHHEH SHEPTHUH (TeMIIepaTyphl) Tejia MpH TeIuionepeaye.

OnbiT 1Mo ananabaTHOMY pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOWHBI, IBUTATENIsI BHYTPEHHETO CrOpPaHusl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHON TeIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazoevie nepexoonvl

[Tapoobpa3zoBanue u koHaeHcauusa. Vcnapenue u kuneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPOIHS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y ienbHas TerioTa tiasnenus. Cyomumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
[ICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH IOJYYEHUsI COBPEMEHHBIX MATEpPUAJIOB, B
TOM YHCJIE HAHOMAaTEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenune npy noHM>KEHHOM JaBIICHUMU.

Croco0bl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBICHUS KPUCTAIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.



Paznen 4. JaekTrpoguHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3anns Ten. OJEKTPUYECKHH 3apsan. J(Ba Buaa JIIEKTPUYECKHUX
3apsaaoB. [IpoBOAHUKM, OUAIEKTPUKU W TOJYINPOBOJHUKU. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsaa.

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. TodeuHbli JIEKTPUUYECKHI 3apsi.
Onekrtpuueckoe mnone. Hanpsok€HHOCTh  dnekTpuuyeckoro mnois. [IpuHoun
CYIIEPHO3UIMU DIIEKTPUYECKUX TOJIeU. JIMHUM HANpsKEHHOCTH DIIEKTPUYECKOTO
HOJISL.

PaGora cun  anexrpocratnyeckoro  mois.  [lorenuman.  PasHocThb
noTteHuuanoB. [IpOBOJIHMKM W JHUDJIEKTPUKKM B IJIEKTPOCTATUYECKOM  IOJIE.
JvsnekTpuyeckas NpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: DIIJIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE DIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA MPUHTED.

Jlemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUA JIEKTPOMETPA.

B3anmogelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B DIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaThyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpudeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEeKTPUYECKOE COMPOTUBICHUE. Y AEIbHOE COMPOTHBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH Jlxoyms—Jlenuna. MomiHoOCTb
AJIEKTPUYECKOTO TOKA.



DIIEKTPOABWIKYIASI CHAJIa U BHYTPEHHEE CONPOTHUBJICHHE WCTOYHHUKA TOKA.
3axon Oma /115 MOJIHOM (3aMKHYTOM) 3nekTpudeckoit nenu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTH  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIIEpaTypbl. CBEPXIIPOBOJIUMOCTb.

DIIEKTPUUYECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOgHUKHU. CoOcTBeHHas 51 MpUMeCcHas POBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexonaa. [lomynmpoBo HUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dAJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS AUCCOLUAIUA. DIEKTPOIIU3.

DJNIeKTpUUYECKUi TOK B Ta3zax. CamMOCTOSTENbHBIH M HECaMOCTOSITEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckue YCTpOMCTBA M MPAKTHUYECKOE MPUMEHECHHUE: aMIIEPMETP,
BOJIBTMETP, PpEOCTaT, HUCTOYHUKUA TOKa, DJJEKTpOHArpeBaTeIbHbIE MPHUOOPHI,
AIEKTPOOCBETUTEIBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHMS], BAKYYMHBIN JTHOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, TTOTYIIPOBOJHUKOBBIN MO/, TAThBAHUKA.

Llemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUs.

3aBUCUMOCTh COINPOTUBJIEHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHHe >IeKTpOABMXKYyIIed cuibl. KopoTkoe 3amblkaHHe
rajbBaHUYECKOTO JIIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBol pa3psaa 1 MpoBOAUMOCTh BO3/1yXa.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, n1abopamopHvie pabomoi

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenune 37eKTpOABHKYILIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenue snekTposusa.

MexknpeaMeTHbIe CBA3H

Nsyuenue kypca ¢uzuku 0a3oBoro ypoBHs B 10 Kitacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMM MAaTEMATHKH,
Omonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nousamusi, CBS3aHHbIE C W3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBICHUE, HAy4HbId (HakT, runoresa, (uznyeckas BEIUMYMHA, 3aKOH,
TEeOopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.



Mamemamuka: peumieHue CHUCTEMbl YypaBHEHMH, JHHEWHas QyHKUus,
napabona, runepOosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X IMIPOECKLUNH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: Mmexanndeckoe NBWXEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEIUIONEpEauH, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApPHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJN, XUIAKOCTEU H
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajbBaHUKa.

l'eoepacghus: BNaXXHOCTh BO3/lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBW)KEHHI C HCIIOJIB30BAHUEM MEXAHH3MOB,
y4€T TpPEHHUs] B TEXHUKE, IMOJAUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYyrue), ABUTATENb BHYTPEHHETO
cropanusi, nmaposasi TypOuHa, OBITOBOM XOJOJMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, 3JIEKTPOHATPEBATEIIbHBIC npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, raTbBAaHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKMpPOMACHUMHAA UHOYKYUA

[locTtosiHHblE ~ MarHWThl.  B3amMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mosie. BekTop MarHMTHOM WHAYKOMH. [lpuHOMN Cynepno3uuuun
MarHuTHBIX noJyied. JIMHMKM MarHuTHOM WMHAYKIMH. KapTuHa JWMHWA MarHUTHOW
WHAYKIMH MOJISI IOCTOSTHHBIX MarHUTOB.

MarautHoe T107€ MPOBOAHHMKA C TOKOM. KapTtuHa JHMHUHA WHIYKIUH
MarHuTHOTO TOJS JJIMHHOTO MNPSIMOTO IIPOBOJHHUKA W 3aMKHYTOI'O KOJIBIIEBOT'O
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT OpcTena. BzaumoaeicTBue mpoBOJIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHHUE.

Cuna Jlopennia, e€ MOyJib M HampaBlieHUE. J[BHKeHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM I1ojie. PaGoTa cunsl JlopeHma.



SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOU
WHAYKUWAHA. OJEKTPOABMXKYIAS CWila HMHAYKOUH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe Tmosie. IJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYNATEIHLHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTUBHOCTh.  SIBJIEHHME CaMOMHAYKUMU. OICKTPOABWXKYILIAsS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA W MPAKTUUECKOE TPUMEHEHHUE: TIOCTOSHHbIC
MAarHMThl, JJIEKTPOMATrHUTHI, DJICKTPOJABUIATENIb, YCKOPUTEIU D3JIEMEHTAPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUA MarHUTHOTO TIOJISI.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JHenictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHnE IIEKTPOMArHuTHON UHIAYKIU Y.

[IpaBuiio Jlenna.

3aBUCUMOCTb 3JIEKTPOABIKYIIEH CUJIbI UHAYKIUUA OT CKOPOCTH H3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBieHHe CaMOMHIYKIIHH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AeCTBUS IOCTOSIHHOTO MAarHUTa HAa PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHTYKIIHAH.

Paznen 5. KosneOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmHble Koj1e0aHus

Konebarensnass  cuctema.  CBOOOIHBIE  MEXaHWYECKHE  KOeOaHMS.
"apmonmnyeckue konebanus. [lepuon, wacrora, amrmummryga u (asa koneOaHUI.
[IpyxvHHBINM MasATHUK. MareMaTH4eCKU MasTHUK. YPAaBHEHHWE TapMOHHUYECKHX
konebanuid. [IpeBpailieHrie HEPruu MNPy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHUS B
UJEaTbHOM KOJIeOATeTbHOM KOHTYpe. AHAJOTHUs MEXIYy MEXaHWYECKHUMHU U



ANEKTPOMarHUTHeIMH KojeOanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPrUu B UJEATBHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBiieHne o 3aTyxarolmKUX KojeOaHUsAX. BbIHYKIE€HHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHy X 1€HHBIE 37I€KTPOMATrHUTHBIE KOJIEOAHMUS.

Ilepemennblii  TOK. CHHYCOMIANBHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYAHOE W JIEWCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIpPsHKSHUS.

Tpancdopmatop. [IpousBoacTBo, nepenadya U NOTPEOICHUE ANEKTPUUECKOU
SHEPruu. DKOJOTUYECKUE PUCKU MPHU MPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
UCIOJIb30BaHUS DJIEKTPOIHEPTUU B MMOBCEIHEBHOM KU3HU.

TexHuuyeckue yCTpoWcTBa M MNPAKTHUYECKOE NPUMEHEHHE: 3JIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JJMHUH JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoyeOaTeabHOM CUCTeMBbl (MPY>KUHHBIA WM
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojneoaHui.

HccnenoBannie CBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

HaGmonenue pe3oHaHca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHHS] OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocnenoBaTENbHOM COEIMHEHUM PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEPUOIAa MalbIX KoleOaHM Tpy3a Ha HUTH OT
JUIMHBI HUTH U MaccChl Ipy3a.

HccnenoBaHue IEPEMEHHOTO TOKAa B LENM W3 IOCJIEN0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMAZHUMHbIE 60JIHbL

MexaHndeckue BOJIHBI, yciioBud pacnpoctpaneHus. Ilepumon. Ckopocts
pacnpocTpaHeHHsT W JJIMHa BOJIHBL. [lomepeuHble M NOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenmms n nudpakius MEXaHUIeCKUX BOJTH.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anektpomarnutHoi BonHe. CBOKCTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTPA)XEHHUE, MPEIOMIICHUE, MOJIspU3auus, AuQpaKuus,
uHTeppeperurs. CKopocTh 3J€KTPOMArHUTHBIX BOJIH.



[[Ixkana »nEeKTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3IEKTPOMAarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUACHU. Panuonokanys.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHnueckue yCTpOHUCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IMAarHOCTUKAa B TEXHUKE W MEAUIMHE, pajaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Kone6mtomeecst Tej10 Kak UICTOYHUK 3BYKA.

HaGmonenue orpakeHus v MpesIoMIICHUSI MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeniuu u 1upakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOW U
4aCTOTOU KOJICOaHMI.

UccnenoBanue CBOWMCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpakeHHUE,
peJIoMJICHHE, MoJisIpu3alus, Tudpaxius, nHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsaMonuHENHOE pacrpoCTpaHEHUE CBETa B
ogHOpoaHoOu cpexe. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHUsi cBeTa. [locTpoeHue nzoOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbld yrojl MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcust cBeta. ClnoxHBIN cocTaB Oenoro ceera. L[Ber.

ColOuparomue # pacceWBaromye JuH3bBL. ToHKas JuH3a. DokycHoe
paccTossHHE M ONTHYecKas cuia TOHKOW JuH3bl. [locTpoeHume wm3o0pakeHuil B
coOuparonmx U paccemBaronux jauH3zax. Gopmyna TOHKOW JHH3BL. YBETUYCHHE,
TaBaeMoOe€ JIMH30MH.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBast ontuka. WuTepdepenunst cBera. KorepeHTHblE HUCTOYHUKH.
VYcnoBuss HaOMOIEHUST MAKCUMyMOB U MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hubpakuus cseta. JudpaximonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(HPaKIMOHHYIO PEUIETKY.

[Tonsipuzaums ceera.



TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
¢oToanmapar, NPOEKUMOHHBIM amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAas
onTHKa, TudpakmoHHas peméTka, oJIpousl.

Jlemoncmpayuu

[IpsMONMHEWHOE pPACIpPOCTPAHEHUE, OTPAKEHHE M MPEIOMIICHHE CBETA.
OnTuueckue npuOopsbI.

[lonHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIECKONa.

HaGmonenune natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyuyeHue cekTpa ¢ MOMOUIBIO PU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HabGmonenue nonsipu3anuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanuie cBOWCTB M300paxKeHUI B JIMH3AX.

HaGmronenue nucrepcuu cBera.

Paznen 6. OcHOBBI crIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHuiel  TPUMEHMMOCTH  KJIACCMYECKOW  MEXaHUKH. [TocTynatbl
CIIENIUAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPHAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, IMPUHIIMI OTHOCUTEIIBHOCTH DUHIITCHHA.

OTHOCUTENTFHOCTh OJTHOBPEMEHHOCTH. 3aME/JICHHE BPEMEHU M COKpAIeHUE
JUTAHEL

DHEPrus 1 UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs3b MacChI C PHEPTUEH U UMIYJIbCOM PEJISITUBUCTCKON YacCTHUIIbI. DHEPIus
MOKOSI.

Pazgea 7. KanToBas pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. ®opmyna [Tnanka cBsizu sHEprUN (HOTOHA C €TO YACTOTOW. DHEPTHS
U UMITYJIbC (DOTOHA.

Otkpeitre u uccnenoBanue dorodpdexra. Ompiter A. I'.CToneToBa. 3aKOHBI
dotorddexra. YpaBuenue DitHmrerina amsa dotodrddexra. «KpacHas rpaHUIa»
dboTorddekra.

Jasnenue ceeta. OnwiThl 1. H.JIeOGenera.



XHUMUYECKOE JEUCTBUE CBETA.
TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboToaTuuk, coiHeuHas 6aTapesi, CBETOAUO/I.
Jlemoncmpayuu
®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.
Hccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.
Cseronuon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO o -4acTHI.
[Inanetapnas Mogens aroma. lIloctynatel bopa. M3nydenue u morjioiieHue
(GOTOHOB TpHU TMEpeXxoje aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrou. Busl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUHU aTOMa BOAOPOJA.
BonnoBbie cBolicTBa yactull. Bomubl nebpoiiis. KopnyckyisipHO-BOIHOBOM
TyaJli3M.
CrnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.
TexHuueckue YCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: CHEKTPaTbHbIN
aHanu3 (CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi
Ha6monenne nmuHeM4aToro cekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOTO u3NmydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BimsiHue painoakTUBHOCTH Ha KUBBIE OPraHU3MBI.
OtkpbiTHE TIpOTOHA U HeWTpoHa. HyknoHHas monens sanpa ['eitzenOepra—
WBanenko. 3apsa sapa. MaccoBoe uncio sjapa. M30Tonsl.
Anbda-pacnan. DIEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacman. [amma-
U3JlydyeHue. 3aKOH paJuoakTUBHOIO pacra/ia.
DHeprus CBsI3U HYKJIOHOB B sifipe. S nepHblie cuibl. [edext maccsl saapa.
SAnepHble peakunu. Jlenenue u CUHTE3 S€P.
Anepubiii peaktop. TepMosiaepHbiii cuHTe3. [IpoOiemMbl M TEPCIEKTHUBBI
SAIEPHON IHEPIETUKU. DKOJTOTUUECKHUE ACTIEKTHI SIIEPHON IHEPTETUKHU.



DneMeHTapHbIe YacTULbl. OTKpPBITHE ITO3UTPOHA.

MeTtonbl HAaOJIIOIEHHS U PETUCTPALIUU AI€MEHTAPHBIX YaCTHUL.

@dyHaaMeHTaJabHble B3auMOoAeHCTBUA. EAMHCTBO pu3nyeckoil KapTUHBI MUpa.

TexHuyeckue yCcTpoMCTBa U IMPAKTUYECKOE NPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOINUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pasznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

DTtanbl pa3BUTHUS aCTpoHOMUU. [IpuKiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKue 3BE3NBI, IUIAHETHI, UX BHJIUMOE
JBH)KEHUE.

CosniHeuHasi cucTeMa.

Connue. ConHeuHast akTUBHOCThb. McTounuk sHeprur ConHLA W 3BE3.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHEKTpajbHBIA KIacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoIonMU CoJIHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[lyts — Hama I'amaktuka. [lonmoxkenue u aBwkenue CoJiHIIA B
lNamaktuke. Tunbl ramaktuk. PaguoranakTuku u kBazapbl. YEpHBIC IBIPHI B siApax
rajgaKTUK.

Bcenennas. Pacmupenue Bcenennoit. 3akon Xa06ma. Pazberanue rajakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabarooenus

HaGmronennst HeBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHU I ISl ONIPEICIICHUS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOIYyIIAPUS U SIPKUE 3BE3/IBI.

Hab6mronenns B Teneckomn Jlynsl, mianet, Mueanoro [TyTu.

0O06o01maomee MOBTOPEHUE

Ponb ¢u3uku U acTpOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAIBLHOM U ATUYECKOU chepax AesITeTbHOCTH YelIOBEeKa, pOJib U MECTO (PU3UKH
1 ACTPOHOMHUHU B COBPEMEHHOU Hay4yHOU KapTHUHE MHpPA, poib (PU3NUECKOI Teopuu



B (OpPMHpPOBAaHMU TPEACTABICHUNA O (U3UUECKOM KapTUHE MHUpA, MECTO
(u3nueckoil KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTAaBIECHUMN O IIPUPOJIE.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce ocyuiecTBisieTCs ¢
y4E€TOM COJEPKATEIBbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMu MaTEMAaTHKW,
OMOJOruU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsamus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4YHOI'O
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemIEHUEe CHUCTEMbl YPABHEHUW, TPUTOHOMETPUYECKHE
(YHKIUU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl M MX NPOECKUMHU HAa OCH KOOPIHMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMM, TpHU3HAKA MOJ00MSI TPEYroJbHUKOB,
OTpeJIeNICHHE TUIOIIAIU TIIOCKUX (puryp u oobéma ted.

buonocus: »nekTpuyeckue SBICHHUS B JKMBOW MPUPOJE, KoJieOaTelbHbIE
JIBUKEHUS B KUBOW MPUPOJIE, ONTUUYECKUE SIBJICHUS B KUBOW NPUPOE, JCHCTBHE
paavaly Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOEHUE aTOMOB U MOJIEKYJI, KpPUCTAJUIMYECKask CTPYKTypa TBEPIBIX
TEJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAUIMYECKOW pEMIETKH, CHEKTPaJbHBIN
aHaIN3.

l'eoepagus: MarHuTHbIE TONIOCAa 3€MJIM, 3aJeKd MAarHuUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, MPEACKA3aHUE 3eMIIETPSACEHUI.

Texunonoeus: JTUHUW DIIEKTPOIIEpPENad, TIEHEpaTop IIEPEMEHHOIO TOKa,
ANIEKTPOABUTATENIb, WHAYKIIMOHHAsA II€4Yb, pajap, pPaJuONpUEMHUK, TEJIECBHU30p,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIM armapar, BOJOKOHHAs OITHKA,
coJTHeYHas 6arapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusnmka» Ha YpPOBHE CpEIHETO OOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JACSATEIBHOCTH B MPOILIECCE peai3alli OCHOBHBIX HaIpaBJICHUM
BOCIUTATEIbHOU €S TEILHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMN 00YJAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAIUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPaTUUECKUX 1IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B MHTEpPEcaX TIpa)IaHCKOTO
oO1recTBa, y4acTBOBaTh B CaMOYIIPaBJIeHUH B 00pa30BaTeIIbHON OpraHu3aIuy;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIHMSIMY U Ha3HAYCHUEM;

FOTOBHOCTh K TYyMaHUTApHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2)IaATPUOTHYECKOr0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TrPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOLIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHHIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4)3CTeTHYECKOr0 BOCIIMTAHUA:



ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCyLIEro (pU3nYecKoil HayKe;

5)Tpya0oBOro BOCIMTAHMS:

UHTEpEC K paziu4yHbIM cepaM MNpOoPECCHOHATBHON AESITENIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6)3K0J1I0TrH4eCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPEZC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHue OIbITa JeATEeIbHOCTH HKOJIOTMYECKOW HAmpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 TMO3HAHUS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUYECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EeATEeIbHOCTH, T'OTOBHOCTH B IpPOLECCE
U3y4eHHs  (U3MKH  OCYHIECTBIISTH  NPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYJIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh [ENN JEATECIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPHUH HX
JIOCTHKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  PacCMaTpHBAEMBIX
(U3UIECKUX SBIICHHUSX;
pa3pabaTeIBaTh IIAH PEMICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIHXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIHLTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJIWHUPOBATh W  BBIMNOJHATHL pabOTy B  YCIOBHSAX  peajbHOTIO,
BUPTYQJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,



pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHU KU3HEHHBIX MPOOJIEM.
Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:

BJIAJIETh HAYYHOW TEPMUHOJOTHEH, KIIOUEBHIMU MOHITHSMH U METOAaMU
(u3nUecKON HAyKu;

BJIAJIETh HABBIKAMHU YYEOHO-HUCCIIEIOBATEILCKON U MPOCKTHOM JEATEIbHOCTU
B 00slacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pelieHus: 3a7ad (U3UYECKOro COACP)KaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJETh BUJAMH JICSITEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaluyi, NpeoOpa3oBaHUI0 U TPUMEHEHHIO B Pa3IMYHBIX y4eOHBIX
CUTyaIUsX, B TOM YHUCJI€ TIPU CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATh TMPUYUHHO-CJICJACTBEHHBIE CBSI3M W  aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pEIICHHS, HaXOIUTh apryMEHThI IS J10Ka3aTelbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PCIICHHUS;

aHAJM3MPOBATh TIOJYyYCHHBIE B XOJAEC peIIeHUs 3aJaud pe3yJIbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIHLHOM
JESITEHbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU DUBUKY;

JaBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUSA U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, IOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HaBBIKAMH TMOJy4YeHUs WH(popmaruu (U3HUecKoro CoAep>KaHus U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBISATh IOUCK, AaHAJIM3,
CUCTEMATH3allMI0 W HMHTEPIPETAIui0 MHGOPMAIMKU PAa3INYHBIX BUIOB U (HOpM
MpEeACTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHUN KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHEHBI, PECYpCOCOEPEeKEHMUsI, TMPAaBOBbIX M  OTUYECKUX HOPM, HOPM
MH(pOpMaIIMOHHOW 0€30MacHOCTH;



CO37aBaTh TEKCThl (PU3MYECKOrO COJAEpkKAHUS B PA3IUUHBIX (Popmarax c
y4€TOM Ha3Ha4YeHUs MH(OpPMALUU U 1IeJIEBOW ayJUTOPUHU, BBIOUpasi ONTUMAIbHYIO
(opMy npeacTaBIEHUS U BU3YyaJTU3aLIUH.

KommyHuKaTHBHBIE YHUBepcaibHbIe Y4eOHbIe 1eficTBHUS:

OCYIIECTBIISITh OOLIEHUE Ha YPOKax PU3MKU U BO BHEYPOUHOU JESITEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOH(MIUKTHBIX CUTyallud W  CMAr4yaTh
KOH(DJIUKTBHI;

pa3BEPHYTO W JIOTUYHO HU3JaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHON M MHJIMBHUYyaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUH C y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJICKTHBA;

OPUHUMATh 1€MW  COBMECTHOM  JCSTENbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATH JEUCTBUS TO €€ JIOCTHKEHHIO: COCTaBJIATh IUIaH JEUCTBUM,
pacnpenensiTh poiiu ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOM paboTh;

OLICHHMBAaTh KayeCTBO CBOETO BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMAaHIbl B
o0IIMi pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE IPOEKTHI, OLIEHMBATh HJAE€U C TO3MLIHUHU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISATh MO3UTHBHOE CTPATETMYECKOE TIOBEJCHUE B pa3iIMUHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIEe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISITh MO3HABATEIBHYIO NIEATEILHOCTh B 00JIacTH
GU3MKM W acCTPOHOMUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSATEIILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, TUTaH BBIMTOJTHEHUS TPAKTUYECKON PabOThI C Y4ETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUN;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacCIIMpATh paMKH Y4€OHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha celd
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PyIULHUA B 001acTH

(U3HUKH, TTOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIMsIM, BHOCHUTh KOPPEKTUBHI B JIESATEIbHOCTD,
OIICHMBATh COOTBETCTBHE PE3YIIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  IIO3HABATCIIPHOW  PEQUICKCHMH KaK  OCO3HAHHS
COBEpIIAEMbIX JICUCTBUA WM MBICIUTEIBHBIX TIPOIECCOB, HMX PE3YJIbTATOB M
OCHOBAHHU;

UCIIOJIb30BaTh MPHUEMBI peIICKCHH JIUTI OLIEHKH CUTYaIlud, BHIOOpA BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PUCKH W CBOCBPEMEHHO MPUHUMATh PEIICHUS IO HUX
CHI)KCHHIO;

NPUHAMATh MOTHUBBI M apryMEHTBl JAPYTMX TIPH aHaJu3e pPe3yJIbTaToOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M JIOCTOUHCTBA;

NPUHMMATh MOTHBBI M apryMEHTBl JPYTUX TPH aHajdu3e pPe3yJIbTaToB
NESATEITBHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIHOKH.

B npornecce nocTukeHus JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUSI MPOTPaAMMBI
no ¢u3MKe 1 YPOBHSA cpeaHero oOmiero oOpa3oBaHUsA Yy 0O0YyYarOIIHXCSI
COBEPIIEHCTBYETCS HIMOIIMOHATBHBIH UHTEIJIEKT, IpenoIaraomui
c(hOpMHPOBAHHOCTD:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHWE, BUJCTh HANpPaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIMOHAILHON cephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJTUPOBAaHMS, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATLHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO IeNU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBAaTh HMCXOMAS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIMOHATBFHOE COCTOSTHUE
JApYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.



HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOIEH;

YUUTHIBATh TpaHUIbl TPUMEHEHHUS W3YYEHHBIX (QU3NYECKUX MOJENei:
MaTepHualibHasi TOUKa, MHEpIUalbHas cUcTeMa OTcuéra, adCONIOTHO TBEPIOE TENO,
UJCAIBHBIM a3, MOJEIIM CTPOCHHUS Ia30B, )KUAKOCTEW U TBEPIABIX TEJ, TOYCYHBIN
AIEKTPUUECKUH 3apsil pU pelieHnH (PU3NYECKUX 3a/ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLeCChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHMS BELIECTBA U
JJIEKTPOJAUHAMUKNA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSAMOJIMHENHOE
JBUKEHUE, CBOOOJIHOE TMaJeHUE TeJ, IABMKEHUE [0 OKPYKHOCTH, HWHEpIUS,
B3auMojieiicTBUE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TEJl, U3MEHEeHHEe 00BEMA TeJ IPU HAarpeBaHUU (OXJIAXKIACHHUH ), TEIIJIOBOE
paBHOBECHUE, HCHAPEHUE, KOHJCHCALWsl, IUIABJICHUE, KPUCTAUIM3alMs, KUIICHUE,
BJIQXKHOCTB BO3/yXa, MOBBILICHUE JABICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM
COCyle, CBs3b MEXKAY IlapaMeTpaMHM COCTOSHHMS Tra3a B  H30Ipoleccax,
JIIEKTPU3ALUs TEll, B3aUMOJCHCTBUE 3apsA10B;

OINKCHIBAaTh MEXAaHUYECKOE IBM)KCHME, HCIOJb3Ys (PU3MUYECKUE BEIMYMHBI:
KOOpJAMHATA, IyTh, IIEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KMHETUYECKasl YHEPIUsl, NOTCHUUAIbHA JHEPIUsl, MEXaHUYECKas
paboTa, MeXaHHWYecKass MOILIHOCTb; IpU ONHUCAHUU TPABUIBHO TPAKTOBATh
(GU3NYEeCKUil CMBICI HCHOJB3YEMBIX BEJIWYMH, HUX OOO3HAYEHUS M EIUHUILIBL,
HaXOJIUTh (OPMYJIbI, CBA3BIBAIOLINE NAHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJINYNHAMU;

ONMCBHIBATh H3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBIICHUA,
UCIONB3ysl (U3MYECKHE BEJIUYMHBI: JaBJICHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsT DHEPrus XaOTUYECKOIO IBUIKEHUS MOJEKYJI, CpEIHEKBaApaTUYHAasd
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS SHeprusi, pabora rasa,
KOA(Q(GUIUEHT TOJE3HOTO JEHCTBHS TEIUIOBOTO JBUTATENs; MpPU ONUCAHHUH
NPaBUJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0003HaUYEHUsT M EOUHUIIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOLINE JAHHYIO
(Gu3nYeCcKy0 BEINYNHY C APYTUMHU BEINYUHAM;

ONMCHIBATh U3Y4YEHHBIE JIEKTPUYECKHUE CBOMCTBA BEIIECTBA U IJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCIOJIb3Ys (PU3NUECKHUE BEIUYMHBI: JIEKTPUUECKHUN 3aps,
JIEKTPUYECKOE I10JI€, HANPSKEHHOCTD 110715, TOTCHIMAN, PA3HOCTh ITOTECHINAJIOB;



IpU ONHUCAHUM TPABWIBHO TPAKTOBAaTh (PUINYECKUA CMBICT HCIHOJIb3yEMbIX
BEJMYMH, MX OOO3HAYEHUA M E€JMHHULBI; YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME
JaHHYI0 (U3HYECKYIO BEJIMUUHY C APYTUMH BEIMYMHAMU;

aHANIM3UPOBATH (PU3MUYECKHUE MPOLIECCHl U SIBICHUS, UCIONb3Ys (PU3NUECKHUE
3aKOHBI U IIPUHLUIBL: 3aKOH BceMHUpHOro Tarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPaHEHHs MEXaHMYECKOM DSHEPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
MPUHLHUII CYNEPIO3ULIMN CWJI, NPHUHIMI PAaBHOINPABHUS HWHEPUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMSI BEILIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKONW SHEPIUU TEIJIOBOTO JABUKEHHS MOJIEKYI C
a0COJIIOTHOM TeMIiepaTypoi, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsiaa, 3akoH KylloHa, mpu 3TOM pasinyaTh CIIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BbIpaKEHUE M YCJIOBHS (TpaHULBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC€ TPUHLMUIBI JCHCTBUS MAallluH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3iMyaTh yCIOBUS UX 0€30MacHOTO HMCMOJIb30BaHUS B
NOBCETHEBHOM JKM3HU;

BBIMOJHATh JKCHEPUMEHTHI MO HCCIENOBAHNI0 (U3UYECKUX SIBICHUU H
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN, IPU 3TOM
dopmynupoBaTh mpoOieMy/3ajady W THUIOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMAJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIHpOBaTH BHIBOJBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKH MOTPEIIHOCTEH N3MEPECHUN;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJb30BAHUEM TMPAMBIX H3MEPEHHM, MPU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY,
(GuKcupoBaTh pe3yJbTaThl MOJIYYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEJIUYHUH B
BUjie Tabnuil U rpauKoB, AeIaTh BHIBOABI IO pe3yIbTaTaM UCCIIEI0BaHUS;

co0ro1aTh npaBuia 6€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIIENOBATENLCKON U MPOEKTHOU
JESITEeIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyTI0BaHMS;

pemaTth pacy€THblE 3aJayd C SBHO 33JaHHOM (DU3UYECKOW MOJIEIIbIO,
UCTIONB3Ys (PU3MUECKUE 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHaJIN3a yCIOBHS 3aJa4u
BbIOMpaTh (PU3MUECKYI0O MOJENb, BBIACHATH (PU3MUECKUE BEIMUYMHBI U (HOPMYIIBI,
HEOOXoIMUMBbIE ISl €€ pElIEeHUs, MPOBOAMTH PAcU€Thl U OLIEHUBATh PEATBHOCTH
MOJIYYEHHOI'0 3HAYEHUS (PU3HUECKON BEJINYUHBI,



pelIaTh KAYECTBEHHBIE 3a/1a4l: BHICTPAUBATH JJOTUYECKU HEMTPOTUBOPEUUBYIO
LENOYKY pAaCCYXJCHUWA C OMOPOM Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3ndecKue sIBICHUs;

UCIIOJI30BaTh ~ TPU  PEIICHUH  y4yeOHBIX  3ajay COBpPEMEHHBIEC
MH()OPMAIIMOHHBIE TEXHOJOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U TIpe/ACTaBlIeHUsd Y4eOHON M Hay4YHO-TIOMYJSIPHOM MH(POpPMALUU, MMOTYYEHHOU U3
Pa3IMYHBIX UICTOUHUKOB, KPUTHUECKH aHAIM3UPOBATh MOJIy4yaeMyl0 HHGOPMAIIHIO;

PUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIH30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UMKE B MOBCEIHEBHON >KH3HU
U1l obecriedeHus 0€30MacHOCTH TPU OOpaIlleHUH C TPUOOpaMHU M TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXpPAHEHUS 3JI0POBBS M COOJIOJCHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KaIOIIEeH cpenie;

paboTaTh B TPYIINE C BHIIOJTHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh Pa0OTy TPYMIbI, PAIUOHAIBHO paCHpeesaiTh OOS3aHHOCTU H
MJIAHUPOBATH JIESTEIBHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aJICKBAaTHO OLIEHUBATH
BKJIAJ] Ka)KJO0TO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.

K konny oOyuenus B 11 kuacce mnpeameTHbIe pe3ysibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MECTO (PU3MKK B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPA, B PAa3BUTHUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTHYECKOM JEATEIBHOCTH JIOAECH, LEITOCTHOCTh U E€IUHCTBO
br3uYeCcKoi KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUYECKUX MOJENeH:
TOYEYHBIN IJIEKTPUUCCKHUM 3apsl, JTy4d CBETA, TOYCUHbIM UCTOYHUK CBETA, siICpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO fJipa MPU pPemeHur (U3MIECKHX
3a7a4;

pacno3HaBaTh (pu3nyecKue SABICHUS (IIPOIECCHI) U OOBACHITH MX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHKU: DIIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JECHUCTBUSA TOKA, B3aUMOICHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHas WHAYKUHWS, JEWUCTBUE MArHUTHOIO IO Ha
MPOBOJHUK C TOKOM W JIBMOXKYUIMUCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnus, audpakuus W TONApU3alUsg CBETa, JHCIEPCUsS CBETa,
dbotoanexkrpudeckuit 3bhdext (poTordhdekT), cBEeTOBOE MaBiIeHNUE, BOSHUKHOBEHHE
JIMHENYaTOro CIEKTpa aroMa BOJAOPOJA, €CTECTBEHHas W HWCKYCCTBEHHas
PaIHOAKTUBHOCTb;



OMHUCHIBATh W3YYEHHBIE CBOMCTBA BelIeCTBa (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYIOD  MPOBOJMMOCTH  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHUSA (TIPOILIECCHI), HCMONB3YAd (PU3NUECKUE BEIUUYUHBI:
AIEKTPUUYECKUI 3apsij, CUjla TOKa, DJEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOEe
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOABIDKYIAs CHUJia, padoTa TOKa,
WHIYKIMST MarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHia, WHIYKTHBHOCTH
KaTYyIIKW, SHEPrus HJIEKTPUYECKOr0 M MArHUTHOIO TOJIeH, MEepHuojJ M YacToTa
KojiebaHui B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cuja TOKa B IMpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsSHHE U
ONTHYECKAasl CHUJIa JIMH3bI, TPU ONHUCAHUU TPABUILHO TPAKTOBATh (HU3UYECKUI
CMBICI HCIIOJB3YEMbIX BEJIWYWH, HMX OO0O3HAUCHUS W EIUHMIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYI (DU3WYECKYH0 BEIWYHUHY C JPYTUMH
BEIIMUMHAMH,

OTMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS W TIPOLECCHI, HCIOIb3Ys
bu3uYecKue BEIUYHHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETa, SHEPIUsl U UMIYJIbC (OTOHA, MIEPUO/] TOJTypacmaaa, SHEPTUsl CBI3U
ATOMHBIX SiJIep, NPU ONUCAHWHM TPABUJIBHO TPAKTOBATh (PU3UYECKUU CMBICI
UCIIOJIB3YEMBIX BEIMYMH, WX O0O3HAYeHUsS W EIWHUIIbI, YKa3biBaTh (OPMYIIHI,
CBSA3BIBAIOIINE JTAHHYH (U3MYECKYI0 BEJIMYMHY C JPYTUMU BEJIMYHWHAMH,
BBIYHCIISITH 3HAUCHUE (DU3NUECKOU BEJIMYMHBI,

aHAJTU3UPOBATh (PU3UYECKHUE MPOIECCHl U SBICHUS, UCIONb3Yys (Ppu3nuecKue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO0 U MapajlieIbHOTO
COCIMHEHUsI TPOBOJHUKOB, 3aKOoH J[koyma—JIeHla, 3aKOH 3JIEKTPOMArHUTHOM
WHJYKIIMH, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPaHECHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa 111 GoTtodrddekra,
3aKOH COXpPAHEHHUS JHEPruu, 3aKOH COXPaHCHUS HMMITYJIbCa, 3aKOH COXpPAaHEHUS
3JIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHHsSI MacCOBOT0O 4ucia, mocTyiarsl bopa,
3aKOH PaJlOaKTHBHOIO pacmajaa, IIPH 3TOM Pa3INdaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAKEHHE U YyCIOBHsS (TpaHUIIBI, OO0JIACTH)
MPUMEHUMOCTH;

OnpeAessaTh HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJIS MTPOBOJHUKA
C TOKOM, cujIbl AmIiepa u cuisl JIopeHiia;

CTPOUTh M OMNHUCHIBATh H300paXKEHHE, CO3/]aBa€MOE TUIOCKUM 3E€PKaJioM,
TOHKOM JTUH30M;

BBITIOJIHATh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHHH U
MPOIIECCOB C MCIOJB30BAHUEM TMPAMBIX W KOCBEHHBIX H3MEPEHUM: TPU 3TOM
dbopMmynupoBath IMpoOIEMy/3agady W THUIOTE3y YYEOHOTO DIKCIEPUMEHTA,



coOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMNbBIT H
bopMyIHUpOBaTH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U UCIOJIb30BaTh H3BECTHHIE
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (U3UYECKUX BEIUYUH C HUCIOJIb30BaHUEM
NPSIMBIX U3MEPEHUN: TPU O3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBAThH
pe3yabTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIWYUH B BHUJAEC TaOIMI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI MO PE3yJIbTaTaM UCCIICIOBAHMS;

coOJiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HCCIETOBATEIbCKON W MPOEKTHOU
NESATeIbHOCTH C MCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U JA0OOPATOPHOTO
000py10BaHMUS;

pemate pacuy€THbIE 3a7a4d C SBHO 33J]aHHOW (DU3UYECKOW MOJICIbIO,
UCTIONB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIHMYUHBI U (POPMYJIBI,
HeoOXoAuMbIe it €€ pelleHus, MPOBOAUTh Pacu€Thl U OIEHHWBATH PEaTbHOCTH
MOJIYYEHHOT'0 3HAY€HUS (PU3UYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMNOpOl Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
buznueckue sIBICHHUS;

UCIIOJIb30BaTh ~ MPU  pEIIeHMH  y4yeOHBIX  3a7ad COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpeJCTaBJICHUs Y4eOHON W HAyYHO-TIOMYJSIpHOW MH(pOpPMAIUH, TTOTYyUYeHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJy4aeMyto HH(OPMAIIHUIO;

OOBSCHATh TPHUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3indaTh yCIOBUS UX OE30MMACHOTO HCIOIH30BAHUS B MOBCEIHEBHOMN
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO MHUpa, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWS MO (U3UKE B MOBCEIHEBHON KU3HH
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpAMHU M TEXHHUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM SKOJOTHYECKOT O
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTh B TpYINE C BBIIOJIHEHUEM pPA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYNIbl, PalUMOHAIBHO pACHpPEnesiaTh OOSI3aHHOCTH U



IJJAHUPOBAThH NIESITENBHOCTh B HECTAHNAPTHBIX CUTYAlHsIX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB I'PYMIbI B PELIEHUE pacCMAaTPUBAEMON MTPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
HaumeHoBaHue
(uu¢posbie)
I | pasjaejaoB ¥ TeM Konrpoasner | IIpakruyeckn
Bcero o0pa3oBaTejibHbIE
/| mporpamMmsl € paboThI € paboThI
" pecypchl
Pa3znea 1.U3UKA U METO/Ibl HAYYHOT O ITIO3HAHUA
o bu6moreka [IOK
W3WKa U METOJIbI
1.1 2 https://m.edsoo.ru/7f41bf7
Hay49HOTO TIO3HAHUS )
Hroro mo pazgeny 2
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
2.1 | Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bu6moreka [IOK
2.2 | Jlunamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI COXpaHEHUS B bubmorexa [TOK
2.3 P 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKe )
Hroro no paszneny 18

Paznen 3.MOJIEKYJIAPHAA ®U3UKA U TEPMOAUHAMMUKA



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

OCHOBBI

bubmunoreka LIOK

3.1 | wmomnexynsipHO- 9 https://m.edsoo.ru/7f41bf7
KUHETHYECKOM TEOPHHU 2
OCHOBLI bubmnoreka LIOK
3.2 10 https://m.edsoo.ru/7f41bf7
TEPMOIMHAMUKHA >
ArperatHble bubnuoreka [JOK
3.3 | COCTOSTHUS BEIIECTBA. 5 https://m.edsoo.ru/7f41bf7
®Da30BEIE IIEPEXOIBI 2
Hroro mo pazgeny 24
Paznen 4.9JIEKTPOIMHAMUKA
bu6moreka [IOK
4.1 | DnexTpocTaTuka 10 https://m.edsoo.ru/7f41bf7
2
IlocTosHHBIH
3JICKTPUYECKHUM TOK bubmorexa HOK
4.2 P ' 12 https://m.edsoo.ru/7f41bf7
Toku B pa3IuvHbIX )
cpenax B
Utoro no pazneny 22
PesepBHOE BpeMs 2
OBUIEE KOJIMYECTBO
YACOB I1O0 68

I[TPOTPAMME



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

11 KVIACC

Ne Kosau4yecTBo 4acoB
DJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB (uudposbie)
I KoHuTpoJuabsH IIpakTHyeck
U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
/ ble padoThl He padoThl
0 pecypcsl
Pa3znea 1.9JIEKTPOJIUHAMHUKA
1 MaruauTHOE TI0JTE. bu6mmoreka [IOK
1' DJIeKTpOMarHUTHasK 11 1 3 https://m.edsoo.ru/7f41c9
UHYKIHS ic
Hroro no pazneny 11
Paznen 2.KOJIEBAHUSA U BOJIHbI
5 MexaHnueckue u bubnuoteka [JOK
1' 3IEKTPOMArHUTHBIE 9 1 https://m.edso0.ru/7f41c9
KoJie0anus 7c
2. MexaHu4eckue u bubmorera [IOK
5 1 https://m.edsoo.ru/7f41c9
2 AJIEKTPOMArHUTHBIE BOJTHbI 7¢
bu6mmoreka [IOK
2.
3 OnTHka 10 3 https://m.edsoo.ru/7f41c9
ic
Utoro no pazneny 24

Paszea 3.0CHOBBI CIIEIIUAJIbHOW TEOPUU OTHOCUTEJBLHOCTHU



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

bubmunorexa LIOK

3. OCHOBBI CHIEIATTEHOM
4 https://m.edsoo.ru/7f41c9
1 TEOPUH OTHOCHUTEIIBHOCTH 7c
Hroro no pazgeny 4

Pa3znen 4 KBAHTOBAS ®U3UKA

. bu6mmoreka [IOK
4, DJIeMEHTHI KBAaHTOBOM
6 https://m.edsoo.ru/7f41c9
1 OIITHUKU
ic
4 bu6moreka [IOK
2' Crpoenue atoma 4 https://m.edso0.ru/7f41c9
ic
4 bu6mmoreka [IOK
3' AToMHOE S1pO 5 https://m.edso0.ru/7f41c9
7c
Hroro mo pazgeny 15

Pazgen S.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

bu6mmoreka [IOK
5. DJIEMEHTBI aCTPOHOMHUHU U
7 https://m.edsoo.ru/7f41c9
1 acTpoPpu3uKu
7c
Hroro no pazneny 7

Pa3nesa 6.0OBOBIIAIOIIEE IIOBTOPEHUE

6 bubnuorexa [JOK
1' OGo6miaromniee HOBTOPEHUE 4 https://m.edso00.ru/7f41c9
7c
Hroro 1o pasaeny 4



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
A KoanyecTBO 4acoB
DJIeKTPOHHbIE
Jara P
I KonTpounb IIpakTu4ec uugpoBbie
Tema ypoka Bcee H3Yy4eH
/ HbIE KHe st o0pa3oBaTeib
n ro padoThI padoThI HbI€ pecypchl
bubmmoreka
®du3nKa — Hayka O MPUPOJIE. OK
Hay4Hble MeTo1bI TO3HAHUS 1 05.09.20 1
e — 23 https://m.edsoo.r
PYHAIOM P u/ff0c32e2
Ponb u mecTo pusnku B
. bubnmoreka
(hopMUPOBaHUHN COBPEMEHHOM
. LHOK
Hay4YHOU KapTUHBI MUDA, B 1 07.09.20
MMPAaKTHYSCKOUN ACATECILHOCTH 23 hitps://m.eds00.r
paKti A u/ff0c33e6
ToIen
MexaHu4ecKoe ABUKEHUE.
bubnmoreka
OTHOCHUTENBHOCTD OK
MEXAHUYECKOTr'0 IBUKECHHUS. 1 12.09.20 1
Iepene 23 https://m.edsoo.r
peMeleHrue, CKOpoCTh, /03508
yCKOpEHUE
bubnuoreka
P -
aBHOMEPHOE MPSMOJIMHEHHOE 1 14.09.20 LIOK
JIBUKECHUE 23 https://m.edso0.r

u/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620

Bubnunoreka

PaBHOyCKOpeHHOE 19.09.20 HOK
IPSAMOJIMHEMHOE JBYKEHUE 5 3' ' https://m.edsoo.r
u/ff0c372e
bubnuoteka
CBoOoTHOE TTaJICHHE. OK
VYckopenue cBOOOTHOTO 21.09.20 1
23 https://m.edsoo.r
TTaIeHI u/ff0c39cc
. bubnnoreka
KpuBosmHeliHOE nBUXKEHUE. OK
JIBI>KEeHUE MaTepHaTbHON 26.09.20 1
23 https://m.edsoo.r
TOYKH TI0 OKPY>KHOCTH u/ff0c3ada
[TpuHIUTT OTHOCUTETBHOCTH bubnnorexa
I'anmunes. MHepuuansHble ) 98.09.20 ILIOK
cuctemsl orcuera. [lepBriit 23 https://m.edsoo0.r
3akoH HproToHa u/ff0c3be8
Macca tena. Cuna. [Ipuniun bubnmoreka
Cynepno3uiuu cui. Bropou 03.10.20 [HOK
3akoH HprotoHa nis https://m.edsoo.r
- 23
MaTepruaIbHOU TOUKH u/ff0c3be8
bubnuoTeka
Tperun 3akon Herorona s 05.10.20 LIOK
MaTepHaIbHbIX TOUEK 23 https://m.edsoo.r

u/ffOc3be8



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

3aKOH BCEMHPHOTO TATOTEHUS.

Bubnunoreka

Cuna Tsoxectu. [lepBas 10.10.20 HOK
KOCMHYECKAst CKOPOCTh 23 https://m.eds00.r
P u/ff0c3d00
bubnnoreka
. I'yka.

Cuna ynpyrocrtu. 3akoH ['yka 12.10.20 LIOK

Bec tena 23 https://m.edsoo.r
u/ff0c3el8

Cuna tpenus. Koapdunment bubnuoteka

Tpenus. Cuiia COnpoTHUBIICHUS 17.10.20 LIOK

IIpY ABVKEHUU TENa B 93 https://m.edsoo.r

JKMIKOCTH UJIN ras3e u/ffoc3f76

[ToctynarensHOE 1

BpalaTeIbHOE JIBI)KCHHE bubnnoreka

o 5 .
a0COJIIOTHO TBEPAOTO TeJIa 19.10.20 HOK
MowmeHT cunbl. Ilmedo cubl. https://m.edsoo.r
.. 23

YcnoBus paBHOBECHS TBEPIOTO u/ffOc41a6

Tena

Nmnynbc MaTepuaabHOM TOUKH,
bubauoreka

CUCTEMBI MaTEPHAILHBIX TOYCK. OK

Nmmynsc cuiibl. 3akoH 24.10.20 1
https://m.edsoo.r

COXPaHEHUS UMITYJIbCa. 23 u/Ff0c43d6

PeakTuBHOE JBIKCHUE



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
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Pa0GoTa ¥ MOLIHOCTE CHJIBI.

bubnnoreka
Kunernueckas sneprus OK
MaTepuaabHO Touku. Teopema 26.10.20 1
00 M3MEHEHNU KHHETUICCKOW 23 hitps://m. edsoo.r
u/ff0c4502
SHEPrUU
[TorenumansHas 3HEPTUS.
[TorenumanpHas 3HEPTUs bubnuoteka
ynpyro nepopMupoBaHHOU 07.11.20 LIOK
npyxuHsbl. [loTennuansHas 5 3' ' https://m.edsoo.r
SHEPTHUs Tesa BOIU3U u/ff0c461a
ITOBEPXHOCTH 3EMIIN
IloTennmannpHEIE U
HenoTeHUHaIbHbIe CHIIbI. CBS3b
bubnuoreka
paboThl HEMOTEHIIUATIBLHBIX CHUJT OK
¢ U3MEHEHHEM MEXaHHUYECKOU 09.11.20 1
SHEPTUU CHCTEMBI Tell. 3aKOH 23 itps.//m.eds00.r
P ’ B u/ff0c478c
COXPaHEHUSI MEXaHUYECKOU
SHEpPruu
JlaGopaTopHas pabota
«UccnenoBanue cBsizu paboOThI
CHJIBI C U3MEHEHUEM
. 14.11.20
MEXaHUYECKOM PHEPTHH Tela Ha 93

IMpUMEPC paCTAKCHUA
PE3UHOBOT'O KTyTa»



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

KonTtponsHas pabota o Teme bubmuotexa

K . .
«Kunemaruka. Jlunamuka 16.11.20 HOK
3aKOHBI COXpPAHEHUS B 93 https://m.edsoo.r
MEXaHHUKE» u/ff0c4b74
OcHOBHBIE TIOJIOKEHUS bubnuoteka
MOJICKYJIIPHO-KHHCTHYCCKOU 21.11.20 HOK
Teopuu. bpoyHoBckoe 23 https://m.edsoo.r
nsuxenue. JAuddysus u/ffOc4dc2
Xapakrep ABUKEHUS U
B3aUMOJEHUCTBUSA YaCTUI]
BemecTBa. Mojienu cTpoeHus 23.11.20
ra3oB, KUIKOCTEH U TBEPIBIX 23
Ten
Macca monekyn. KonuuectBo
BemecTBa. [locTosHHas 28.11.20
ABoraapo 23
TemnoBoe paBHOBeECHE.
Temmnepatypa u e€ usmMepeHue. 30.11.20
[kama temnepatyp Llenscus 23

bubnuoreka

nu i MKT.

JeaJIbHBIN r'a3 B 05.12.20 HOK
OcnoBnoe ypaBHenue MKT 23 https://m.edsoo.r

u/ffOc4fde



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde

AOGcoioTHas TEMIepaTypa Kak

. . bubnunoreka
Mepa cpeTHel KHHETUYIEeCKOM
HOK
SHEPTUH JIBIKCHUS MOJICKYIL. 07.12.20
VpaBuenne MeHnneneena- 23 https://m.edsoo.r
pasn® Wfoc511e
Kitaneiipona
3akon /lanpToHa. I'a30BbIe
3aKOHH proH Bt 12.12.20
KOHBI
23
JlabopaTtopHnast pabota
WccnenoBanue 3aBuC
«MccnenoBanue 3aBUCUMOCTH 14.12.20
MEX Ty TTapaMeTpaMH COCTOSHUS 93
Pa3peKEHHOTO Ta3a»
bubnunoreka
N3omnporieccr B naeaqIbHOM Ta3e OK
U UX rpaduyueckoe 19.12.20 1
T 23 https://m.edsoo.r
pedl u/ff0c570e
BuyTrpenuss sneprus
TEPMOJIUHAMUYCCKON CUCTEMBI bubnuoreka
U CIIOCOOEI €€’ .
W3MEHEHUS 91.12.20 [IOK
KomnuecTBo TemIoTh 1 padbora. https://m.edsoo.r
23
Buyrpennss sueprus u/ff0c5952
0JIHOATOMHOI'0 HeaJIbHOr0 ra3a
Buae! rermonepenaun bubsmotexa
A pe 26.12.20 | 1IOK



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

23 https://m.edsoo.r
u/ff0c5c36
VYV nenpHas TEIIIOEMKOCTD bubnunoreka
K
BEIIIECTBA. KOJIMYECTBO TECIIJIOTEHI 28.12.20 ]_[()K
IIpY TEIUIoNepeaaye. 23 https://m.edsoo.r
AmabaTHBIN MpoIecC u/ff0c5c36
. bubnnoreka
HepBI)II/I 3aKOH TCpMO}II/IHaMI/IKI/I K
U €ro MpUMEHEHHUE K 09.01.20 1o
H3OMDOLECCAM 24 https://m.edsoo.r
pont u/ffOcbefc
bubnunoreka
HeobpaTtumocTs nporieccos B
. [HOK
npupojie. Bropoii 3akoH 11.01.20
COMO N 24 https://m.edsoo.r
TEPMOIHAMHIH u/Ff0c6230
bubnunoreka
I1 I KII
pI/IHI_[I/IEI nevcteus u KIT 16.01.20 [HOK
TEIIOBOM MAITHHEI o4 https://m.edsoo.r
u/ff0c600a
Huxn Kapuo u ero KIT[ 18.01.20
24
DKOJIOTHYECKHE TIPOOIICMBI
23.01.20

TCIJIOOHEPTCTUKHA

24



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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https://m.edsoo.ru/ff0c600a

Bubnunoreka

O6o06maromuit ypok oK
«MonexymnsipHasi pU3uKa. 25.01.20 1
OCHOBBI TEPMOIMHAMUKI 24 https://m.eds00.r
pMoA u/ff0c6938
bubmmoreka
KoHnTposabHas pabora no teme OK
«MomnekymnsipHas pusHKa. 30.01.20 1
OCHOBBI TEPMOIMHAMUKI 24 hitps://m.edso0.r
pMOZ u/ff0c6a50
bubmmoreka
[TapooOpazoBanue u .
KoHeHcanus. Vicnapenue u 01.02.20 1
CHIICHIE o4 https://m.edsoo.r
u/ffOc63b6
bubnmmoreka
AOCOIOTHAS U OTHOCHTEIIbHAS oK
BJI&YKHOCTH BO3/TyXa. 06.02.20 1
HachlleHHLL 11 24 https://m.edsoo.r
B P u/ff0c64d8
Trepnoe Teno.
Kpucranmmmaeckue u amopdabie bubnmoreka
A [
Tena. AHU30TPOIINS CBOUCTB 08.02.20 HOK
KpucTauioB. JXKuakue https://m.edsoo.r
24
kpucTtauibl. COBpEMEHHbBIE u/ffoc65f0
MaTepuabl
bubnmoreka
[TnaBneHne U KpUCTAIU3AIHA. K
VenpHas TEIIOTA IJIaBJICHUSL. 13.02.20 1o
https://m.edsoo.r
Cybnumarus 24

u/ffoc6708



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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Bubnunoreka

VYpaBHeHuUE TEIJIOBOro OanaHca 15.02.20 HOK
24 https://m.edsoo.r
u/ff0c6820
bubnunoreka
DneKkTpu3aIus Tel. OK
DnekTpuyeckur 3apsi. JIBa 20.02.20 1
BUJIA DIIEKTPUYECKUX 3apAI0B 24 https://m.edsoo.r
1a SIICKTP A u/ff0cébcc
[TpoBOIHUKH, TUATEKTPUKU U bubnnorexa
MOJTYTIPOBOIHUKH. 3aKOH 99.02.20 LIOK
COXpaHEHUS NEKTPUIECKOTO https://m.edsoo.r
24
3apsaa u/ff0c6bcc
. bubnunoreka
B3anmoneuncTBue 3apsiios. OK
3akon Kymnona. Toueunbn’ 27.02.20 1
DIIEKTPUUECKUU 3apsi 24 https://m.edsoo.r
p P u/ff0c6eed
Hanpsioxeénnoctb
bubnuoreka
ANEKTPUIECKOTO TTOJISL. OK
[TpuHIUI Cyneprio3uiuu 29.02.20 1
- 11 24 https://m.edsoo.r
3JI€KTpI/I‘feCKI/IX nosuer. Jluaun U/FFOCBd2
HaIpsHKEHHOCTH
Pabora cun bubnuoreka
ANEKTPOCTATUYECKOTO TOJIS. 05.03.20 [IOK
IloTennuan. PasHocTh 24 https://m.edsoo.r
MHOTEHIIUAJIOB u/ff0c6f00



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
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IIpoBOAHUKY U AUDIIEKTPUKU B bubmuotexa
ANEKTPOCTATHYECKOM II0JIE. 07.03.20 HOK
JusnekTpuueckas 24 https://m.edsoo.r
MPOHUIIAEMOCTh u/ff0c7018
bubnuoteka
OnekrpoeMkocts. Konnencarop 12.03.20 ﬁ?gﬂ d
24 ps://m.edso0.r
u/ff0c7126
. bubnnoreka
DIEKTPOEMKOCTD IIIOCKOTO OK
KOHJIEHCAaTOpa. DHEPrus 14.03.20 ﬂt Jim.ed
3apsHKEHHOTO KOHJICHCATOPa 24 U /f[f)(SJCYr;cg S00.1
JlaGopaTopHnast pabota
"U3mepeHue AIeKTpOEMKOCTH 19.03.20
KOHJIeHcaTopa" 24
[Tpuniun neicTBus u
MIpUMEHEHHE KOHJICHCATOPOB,
KOIHMPOBAJIBHOTO arapara, 91.03.20
CTPYHHOTO IIPUHTEPA. 5 4' '

DneKTpocTaTH4ecKas 3alluTa.
3azemiieHue AIIEKTPOIPUOOPOB



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

DNEeKTpUUYECKUH TOK, YCIOBUS
€ro CyIIEeCTBOBAHMSL

[TocrostaubI TOK. CHila TOKa. 02.04.20
Hanpsokenne. ConpoTuBieHue. 24
3axon Oma Juid yyacTKa Lenu
ITocnenoBsarensHOE,
napajuiesIbHOE, CMEIIIAaHHOE bubnmroreka
COCAMHCHHUEC MPOBOJHUKOB. 05 04.04.20 L[OK
JlabopaTtopHnast pabota https://m.edsoo.r
24
«M3yueHnne cMenaHHoro u/ff0c74f0
COCIIMHEHUS PE3UCTOPOB)»
bubnuoteka
PaboTa u MomHOCT OK
ANEKTPUYECKOTO TOKA. 3aKOH 09.04.20 1
Jixoynsa-Jlenma 24 https://m.edsoo.r
Y t w/ff0c7838
3axod OMa U1t OJIHOM
(3aMKHYTOM) DJIEKTPUUECKOM
bubnuoreka
nenu. KopoTkoe 3aMbIkaHue. OK
JlaGopaTopHas pabota 0.5 11.04.20 1
«M3mepenue IJIC ncrounuka 24 hitps://m.eds0.r
P u/ffOc7ae0

TOKa U €0 BHYTPCHHECTO
COIIPOTUBJICHU»



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

DneKTpOHHAas IPOBOJAUMOCTb
TBEPABIX METAJLIIOB.

3aBUCUMOCTb CONTPOTHBIICHUS 16.04.20
METaJJIOB OT TEMIIEPATYPBHI. 24
CBepXmpoBOIUMOCTh
DNEKTPUUYECKUN TOK B BaKyyMe.
P o 18.04.20
CBoucTBa NIEKTPOHHBIX ITYYKOB ”
[TonympoBoAHMKH, UX
bubnuoreka
coOCTBEHHas ¥ MpUMeCHast oK
npoBoauMocTs. CBoUCTBa p—N- 23.04.20 1
HeDEXO1a 24 https://m.edsoo.r
pexola. u/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DJIEKTPUYECKUU TOK B
bubnuoreka
pacTBopax U paciuiaBax
LHOK
AEKTPOJIUTOB. 25.04.20
DNEeKTPOIUTHYECKAS 24 hitps://m.edsoo.r
P u/ff0c82ba
JFCCOLMAIUs. DIEKTPOIIN3
DNEeKTpUUYECKUU TOK B raszax. bubnuoreka
CamocToATenbHBIN U
' 02.05.20 | HOK
HECAMOCTOSITEIIbHBINA Pa3psi. 24 https://m.edsoo.r
Monnus. [Inazma u/ffOc84ae



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

DneKTpudeckrue npuOOophI 1 bubnnoreka
6 | ycTpoWcTBa M UX MMPAKTUIECKOE 1 07.05.20 HOK
4 | npumenenue. [IpaBuia TeXHUKH 24 https://m.edsoo.r
0€e30acCHOCTH u/ff0c86fc
bubnuoteka
6 | OO6obmaromuil ypok 1 14.05.20 LIOK
5 | «DneKkTpoaruHaAMUKa 24 https://m.edsoo.r
u/ffOc88be
KonTpossHas paboTa no teme bubnuoreka
L 7
6 <<3neKTpOCTaT1:IKa OCTOSTHHBIN 1 16.05.20 [HOK
6 | amekrpudeckuii TOk. TOkU B 24 https://m.edsoo.r
Pa3IMYHBIX CPEaax» u/ff0c8a8a
. bubnuoreka
6 Pe3epBHbIiil ypok. KonTposibHas OK
pabora 1o Teme 1 21.05.20 1
7 S — 24 https://m.edsoo.r
por u/ffOc8e56
. bubnuoreka
6 Pe3epBHbIit ypok. OK
O600marmui ypok Io TeMmam 1 23.05.20 .
8 10 x1acca 24 https://m.edsoo.r
u/ffoc8f6e
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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https://m.edsoo.ru/ff0c86fc
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https://m.edsoo.ru/ff0c8a8a
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11 KVIACC

N KoJsnyecTBo yacoB
i DJIeKTPOHHbIE
ara
KountpoJsb uupponkie
Tema ypoka Bce P IIpakTu4yec H3YCH
HbIE o0pa3zoBaTeibH
ro KHe padoTbl | HHA
Iy padoThI ble pecypchl
[TocTosIHHBIC MarHUTHI I KX
. bubnnoreka
B3auMO/IeHCcTBHE. MarHuTHOE OK
nose. Bexrop marHuTHOM 1 1
WHAYKIUY. JIMHAM MarHUTHOM htips://m.eds00. Iy
YRIUTH. /§f0c9778
WHTYKITHHA
MaruuTtHoe 1noJje NpoBOJHUKA bubnuoreka
¢ TokoM. OnbIT Dpcrena. 1 LIOK
B3anmopeiicTBre mpoBOHUKOB https://m.edso0.ru
C TOKOM [ff0c98fe
bubnuoreka
JlaGopaTopHas pabota OK
«M3ydeHre MarHUTHOTO TIOJISt 1 1 1
CATVILIKHL C TOKOMY https://m.edso0.ru
y /ff0c98fe
JleiicTBre MarHUTHOTO TOJIST Ha
MIPOBOJHUK C TOKOM. Cuia bubnuoreka
Awmriepa. JlabopaTtopHas pabora 1 1 I[IOK
«HccnenoBanue nencTBus https://m.eds00.ru
MOCTOSSHHOTO MarHuTa Ha [ff0c9ac0

pPaMKy € TOKOM»



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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https://m.edsoo.ru/ff0c9ac0

JlecTBHE MarHUTHOTO TOJIA HA bubnuoreka

JBHMKYIIYIOCS 3apsI)KCHHYIO HOK

gactuiy. Cuia Jlopenna. https://m.edsoo.ru

Pab6ora cunsl Jlopenma [ff0c9df4

DNeKTpOMarHuTHas WHIYKITHSI.

[ToTok BEKTOpa MarHUTHOMN

uHaykuu. DJ1C uHayKInH.

3aKOH JIEKTPOMArHUTHOMN

nHayknuu dapanes

JlaGopaTtopHnasi pabota bubmmorexa

«MccnenoBanue ABICHUS [IOK

ANIEKTPOMATrHUTHON WHTYKITHH https://m.edsoo.ru
/ff0cal50

NuaykTuBHOCTH. SIBIEHUE

camounaykiuu. J1C bubnuoreka

CaMOMHIYKIIMU. DHEPIUs IIOK

MAarHUTHOTO TOJIA KaTyIIKHU € https://m.edso00.ru

TOKOM. DJIEKTPOMAarHUTHOE [ff0ca600

II0JIC



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSTHHBIE
MAarHHUThI, 3JIEKTPOMAarHMTHI,
JJIEKTPOIBUTATEID,
YCKOPHUTENH 3JIEMEHTAPHBIX
4aCTHUL, THAYKIIHOHHAS T1€Yb

. bubnnoreka
O6006maromuit ypox OK
«MarauTHoOE II0JI€E. 1
DJIeKTPOMATHUTHAS UH, U https://m.edsoo.ru

p JyKH /ff0cab82
bubnnoreka
KonTtponbHas padoTa o Teme OK
«MarauTHoO€ 10JI€E. .
DJIeKTpOMarduTHas UH A https://m.edsoo.ru
p AyKH /ffOcad58
CB0OOOIHBIE MEXAHUUECKUE
bubnuoreka
KojeOanus. 'apMoHHUYeCKre OK
KoJicOaHus. YpaBHEHUE 1
rapMOHUYECKUX KOJICOaHUI https://m.edsoo.ru
P ' /ff0caf06

[IpeBpaienue sHepruu



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
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Jlaboparopnast pabota
«MccnenoBanue 3aBUCUMOCTH
Mepuoa MaJIbIX KoJieOaHui
rpy3a Ha HUTH OT JUTMHBI HATH
¥ MaccChl Tpy3a»

KonebaTenbHbIW KOHTYP.
CBoOo1HBIE

AIIEKTPOMAarHUTHbIE KoJeOaHus bubnuoreka
B MJICATEHOM KOJIE0aTeIbHOM [IOK
KOHTYp€. AHAJIOTHS MEXIY https://m.edso0.ru
MEXAaHUYECKUMHU U [ff0cb820
AJIEKTPOMATrHATHBIMH
KoJIeOaHUSIMU
®dopmyna ToMmcoHa. 3aKoH bubnuoteka
COXpaHEHUS DHEPTUU B HOK
AaeaIbHOM K0JIe0aTeIbHOM https://m.edsoo.ru
KOHType Iffoch9cs
[IpencraBienue o 3aTyXaroMKUX

bubnuoreka
KoJeOaHusx. BelHyKIeHHbIE

HOK
MEXaHUYECKHUE KOJIeOaHU.
Pesonanc. BelHyXieHHbBIE hitps://m.eds00.u

- DPIHYX /ff0cbb86

QJICKTPOMAIrHUTHBIC KoJieOaHHS



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
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IlepeMeHHBIN TOK.

CunycouaanabHbIA
. bubnnoreka
MEPEeMEHHBIN TOK. MOITHOCTH oK
MIEPEeMEHHOTO TOKA. 1
AMIDTHTYIHO® H TeHCTBYIONEe https://m.edso0.ru
Y yio [ffOchd34
3HAYEHUE CHJIBI TOKA U
HaTPSDKCHUS
Tpancdopmatop.
[TpowusBoacTBO, Nepenaya u
oTpebIeHNE AIIEKTPUIECKON
SHEPTUHU
YCTpoHCTBO M MPAKTUUECKOE
bubnuoteka
MPUMEHEHHE AIIEKTPUUYECKOTO OK
3BOHKa, FeHepaTopa 1
MIEPEMEHHOTO TOKa, JTMHUI hitps://m.eds00.u
P : [ff0cc324

QJICKTpoIIepEaad

ODKOJIOTHYECKHE PUCKH IIPpH
IIPpOU3BOACTBEC
QJICKTPOSHCPI'UM. Kyanypa
HUCIIOJIB30BaHUA
QJICKTPOSHCPIUN B
MMOBCEIHEBHOU JKU3HU



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

MexaHu4eCKue BOJIHBI,

YCIIOBHS PaCIpPOCTPAHCHHUSI. bubnuoteka
[Tepuona. CxopocTtb HOK
pacrnpoCTpaHEeHUs U JIJIMHA https://m.edso0.ru
BOJIHBL. [lonepeyunbie n [ff0ccab4
MIPOJIOJIEHBIC BOJTHBI

bubnuoteka
3Byk. CKOpOCTh 3BYyKa.

HOK
I'pomkocTs 3ByKa. BeicoTta
Tona. Tem6p sBvKa https://m.edso0.ru

’ p 3BYK [ff0cccOc

bubnuoteka
DJIEeKTPOMAarHUTHBIC BOJHBI, UX

I[IOK

CBOHWCTBA U cKOpocCTk. [IIkana
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru
[ffOccfel

[TpuHIUTIBEI paTOCBS3U U
TeneBuneuus. Pazsurue
cpenctB cBs3u. Pagnonokarus

bubauoreka
KontponbHas padoTa HOK
«KoJiebanus 1 BOJHBI» https://m.edsoo.ru

[ffOcc6f8
[Ipssmonunelinoe bubnauoreka
pacupocTpaHeHUe CBETA B HOK
OJHOpOIHOM cpene. ToueuHbli https://m.edsoo.ru
UCTOYHMK cBeTa. JIyu cBeta [ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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https://m.edsoo.ru/ff0cc6f8
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https://m.edsoo.ru/ff0cd350
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Otpaxenue cBeTa. 3aKOHbI bubmuotexa
oTpaxkeHus csera. Iloctpoenue ILHOK
n300payKeHUH B TUIOCKOM https://m.edsoo.ru
3epkaje [ff0cd4e0
[Ipenomuienue ceera. [lonHoe bubnuoreka
BHYTPEHHEE OTpaKEHUE. HOK
[IpenenbHBIA yroa noJIHOTO https://m.edso0.ru
BHYTPEHHETO OTPaXKEHUS [ffOcd7f6
JlabopaTopHnast pabota bubmotexa
«M3mepenune nokazarens LIOK
https://m.edso0.ru
MIPEIOMIIEHHUS CTEKIIa» Iffocd67a
JIunzsl. [locTpoenue bubnuoteka
n300pakeHuil B IMH3E. I[IOK
®opmysia TOHKOH JIUH3BI. https://m.edso0.ru
VBenuueHue JTUH3bI [ffOcddle

JlaGopaTopHas pabota
«HccaenoBadue CBOMCTB
M300pakKCHUH B JIMH3AX)

Hucnepcus cBera. CroxxHbIN
cocrtaB Oenoro ceta. L[Ber.
JlaGopaTopHas pabora
«HabmoneHnue nucnepcuu
CBETa»



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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https://m.edsoo.ru/ff0cd67a
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WuTepdepeniys ceera.

Bubnnoreka

HOK
ndpakius ceera.
ﬁ ipa OHHAS helIETKa https://m.edso0.ru
nppakimoHHas pemeéTK
paKil p /ffOced22
bubnuoteka
[Torepe4HOCTh CBETOBBIX BOJIH. HOK
[Tonspuzanusa ceera https://m.edso0.ru
/ff0cf02e
Ontruyeckue MpudOpsI U
YCTPOMCTBA U YCIOBUS UX
0€301acHOTO TPUMEHEHUS
['panubl TPUMEHUMOCTH bubnuoteka
KIJIACCUYECKOU MEXaHUKH. LIOK
[Toctynatel cnenuaibHOU https://m.edso0.ru
TEOPUHU OTHOCUTEITHHOCTH [ff0cf862
OTHOCHUTENBHOCTh bubnuoTeka
OJHOBPEMEHHOCTHU. HOK
3aMeieHe BpEMEHU 1 https://m.edso0.ru
COKpAIICHHUE JIJTUHBI [ffOcfad42
DHeprusi ¥ UMITYJIbC Bubnuoreka
PENATUBUCTCKOU YaCTULIBI. HOK
CBs13bp Macchl C SJHEPTUEH U https://m.edsoo.ru
HUMITYJIbCOM. DHEPTHUsl OKOS [ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
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Kontponsnas padora «OnTuka.
OcHOBBI cnienUanbHOM Teopun

Bubnunoreka
HOK
https://m.edsoo.ru

OTHOCHUTEIILHOCTHY /fF0cF60
bubnuoteka
®otonbl. Dopmyna I1nanka. ILHOK
DHeprusi ¥ UMIyasc HoToHA https://m.edso0.ru
[ffOcfel6
bubnuoteka
OTKpbITHE U HCCIIEI0BAHNE
HOK

dboTtorddexra. OnbiTer A. I'.
CroneroBa

https://m.edsoo.ru
[ffOcffc4

3akoHb! poTodhdexTa. bubnmmoreka
YpaBHeHue DWHIITEWHA TS ITOK
dbotorddexra. «KpacHas https://m.edso0.ru
rparuiay Gororddexra [ff0d015e
HaBnenne ceera. OnbiTel I1. H. bubmmorexa
LHOK

JlebeneBa. XuMudeckoe

CHCTBHE CBETA https://m.edso0.ru
A /£f0d0426

TexHuveckue ycTpoiicTsa u
MPAKTUYECKOE TIPUMCHEHUE!
(dboTOdMEMEHT, (POTONATUHK,
coJTHeuHas OaTapesi, CBETO MO
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https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d04a6

Pemenue 3amay o reme

Bubnunoreka

o HOK
«IIIEMEHTHI KBAHTOBOM
LUK https://m.edsoo.ru
[ff0d0302
Mopens aroma ToMcoHa. bubnunoreka
Omertel Pesepdopna mo LIOK
pacCesTHUIO O-4aCTHIL. https://m.edso0.ru
[Imanerapnast MoJeab aToMa /ff0d091a
bubnnoreka
[Toctynatel bopa HOK
https://m.edsoo.ru
[ff0dOafa
N3nydeHne u noryionieHue bubnuoteka
(hOTOHOB MpHU TIEPEXoIe aToMa LHOK
C OJTHOTO YPOBHS PHEPTUU HA https://m.edso0.ru
npyroii. Buasl criekTpos [ff0dOafa
BoiHoBEIE CBOMCTBA YaCTHIL.
. bubnuoreka
Bousnsl e bpowis. OK
KopnyckynspHo-BoTHOBOW 1
M. CHOHTAHHOE 1 https://m.edsoo.ru
Y : /Ff0d0ca8

BbIHY>KACHHOC U3JTYyUCHUC



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8

OTKpBITHE PATUOAKTUBHOCTH. bubnuorexa
OmnbiTel Pesepdopaa mo LIOK
OIIPENIECIICHUIO COCTaBa https://m.edso0.ru
PagMOAKTUBHOIO U3JIy4ECHUS [ff0d0fd2
CaoucTBa anbda-, 6era-,
raMma-m3JrydeHus. Biousaue
PaJIMOAKTUBHOCTH HA )KUBBIC
OpTraHU3MBI
OTkphITHE TPOTOHA U
. bubnmmoreka
HeuTpoHa. M3oronsl. Anbda- OK
pacnaj. DJIEKTPOHHBIN U 1
MMO3UTPOHHBIH OeTa-pacra hitps://m.eds00.u
P pactar. [£001162
lNamma-uznydyenue
DHeprus CBsS31 HyKJIOHOB B
bubnmoreka
sape. SnepHbple peakiuu. OK
Anepubin peaktop. [Ipodaemsr, 1
IIEPCIIEKTUBBI, SKOJIOTHUSCKUE hitps://m. £d500.U
P ’ /f0d1356

ACIICKThI H,HepHOI/IV OHCPICTUKU



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

DNeMeHTapHbIE YaCTUIIBI.
OTtkpbITHE IO3UTPOHA. METO 1B
HAOJIOIEHUS M PETUCTPAIIN
2JIEMEHTAPHBIX YaCTHII.
Kpyrusiit cToun
«DyHaMeHTaIbHbIE
B3aUMOJICUCTBUA. EQUHCTBO
($u3nuecKou KapTUHBI MUpa»

bubnunoreka
HOK
https://m.edsoo.ru
[ff0d0e38

Bun 38315010 HebAa.
Co3sBes3nus, sipKue 3BE3bl,
IUIaHETHI, UX BUJINMOEC
newxkenne. CoHeyHas
cHcTeMa

Couune. CotHeunast
aKTUBHOCTE. MICTOUHUK
sHepruu CoJiHIA U 3BE3]

3BE3/1bI, NX OCHOBHBIC
XapaKTePUCTUKU. 3BE3bI
[JIABHOU MOCIEA0BATEIIbHOCTH.
Bnytpennee crpoeHue 3BE31.
CoBpeMeHHbIE IPEICTABICHUS
0 IIPOUCXOKJICHUH U IBOJIFOLNU
ConHua u 3B€31



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

Mneunsiii [1yre — Hama
I'amaktuka. ITomoxxenue u
nerokenne CoJiHna B
I'amaktuke. ["'anakTuku.
UYepuble apIphl B AApax
raJlakTUK

Bcenennas. Pa3z6eranue
ranakTuk. Teopust bosbmoro
B3pbIBa. PenmkToBoe
n3nydeHue. MeraranakTuka

Hepemennsie mpoo6ieMbl
aCTPOHOMHH

KontponbHas padota
«DNEeMEHTBI aCTPOHOMUH U
acTpoPpU3UKN»

O6o06maromuii ypok. Poib
(bM3UKH U ACTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTMYECKOM, COIHMAIbHOM
1 3THYECKOH chepax
JIeSITEeIbHOCTH YelIoBeKa




O6o06maromuit ypok. Posp u
MecTO (PM3UKU U aCTPOHOMHH B
COBPEMEHHOM HAyYHOH
KapTHHE MHpa

O6o06maromuit ypok. Posb
¢buznueckoil Teopuu B
(dhopMHUpOBaHUH
MIpe/ICTaBICHUH 0 PU3NYECKOM
KapTHHE MHpa

O6o6maromuit ypok. Mecto
¢buznyeckoil KapTUHBI MHpa B
001IeM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEJICTABICHUN O IPUPOIE

Pe3epBHbIil ypok. MarHuTHOE
noJie. DJIeKTpOMarHuTHas
UHIYKINS

PesepHblil ypok. OnTuka.
OCHOBBI cIEIMATIBHON TEOpUU
OTHOCUTEIBHOCTHU

Pesepnblii ypok. KBantoBas
¢u3nKa. JneMeHTbI
aCTPOHOMMH U acTpO(U3NKU

bubanoreka
HOK
https://m.edsoo.ru
[ff0d1784



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






