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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO YpOBHSI Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Taxxke c yuéroMm (QenepanbHOl paboueld MporpamMmbl BOCIUTAHUSA HU
KOHLEMUMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (HOPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTuUHbl Mupa oOyuarmuxcs 10-11 kmaccoB mipu
oOydeHHH X Qu3rke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTBYyeT Tpeboanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKKe€ YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €CTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus, MJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (M3MKH: JIUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpaMManopu3nKeBKIOYAET:

e IUIAHHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1no rogam o0ydeHus.

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe y4eOHOro MperMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHHU 00 oKpykaromeMm mupe. [IkonpHbIN Kype PU3NKN — cucTeMOoOpa3yomuii
JUIS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHM, HM3ydaeMbIX XHUMHEH, OHOJOTHEH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMEHEHHE (U3MYECKUX 3HAHUWA  ONpeNeNseT XapakTep U pa3BUTHUE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEpPreTHUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTEpPHAIOB C 3aJaHHBIMU CBOMCTBAMU WM APYIHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarommxcs, B (pOpMHpOBaHHE YMEHHH MPUMEHSThH
HAy4YHbII METOJ TO3HAHUS [IPU BBINIOJHEHUH UMH YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY kypca ¢Gu3uMKK JJ11 YPOBHS CpEIHETro O0O0Iero ooOpa3oBaHUSA
MOJIOXKEH pAJ HUACH, KOTOpble MOXXHO paccMaTpuUBaTh Kak MPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mOpearnojiaraeT HUCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuUTMEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C HIMPOKHM KPYTrOM TEXHUYECKHUX U TEXHOJIOIMYECKUX MPHUIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsi TOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBS3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a Takke OOCYXKIECHHUS
po0JIeM pallOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA HAa YpPOBHE CpEJAHEro OOIIero
oOpa3oBaHus sBJsOTCA puznueckue Teopun ((popmMupoBaHUE MPEACTABICHUNA O
CTPYKTYpE MOCTpPOSHUsS (PU3NUYECKON TeOpUH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B COBPEMEHHBIX NPEACTABICHUAX O MpPUPOJAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CYET OpraHU3alUy 3KCHEPUMEHTAIBHON JESITEIBHOCTH O00YyYaromuXcsl.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KpPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIMCOK YUYCHHYECCKUX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL W  OLEHKH, OCYIIECTBISECTCS yYaCTHUKAMM
00pa30BaTeIbHOrO IMpoLecCa HCXOJsS U3 OCOOCHHOCTEW TMJIaHUpPOBAHUS H
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMH U IIOCTAHOBKY OMNBITOB IO IPOBEPKE
MPEII0KEHHBIX TUITOTES.

bonbiioe BHMMaHWE yIENSETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anad. [Ipu 3TOM M1 pacu€THBIX 3a/1a4 NPUOPUTETOM SBIIIOTCS 3aJa4d C SBHO
3aJ1aHHOM (PU3UYECKON MOJIETIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pasHbBIX pa3faenoB. /[ KauyeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISTFOTCS 3aJaHUs Ha
OoOBsSICHEHHE TPOTEKaHWS (PU3NUECKHX SBICHWUW M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJETU MJIsi CHUTYyalldd TIPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIeueHUI0 Yy4eOHOro rpoiecca 0a30BbIi YpOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOMHEeTa (PM3WUKH WM B YCJIOBHSX WHTCTPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe J1labopaTopHOe OOOpYIOBAaHHME I BBHITIOJIHEHHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00OECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMmMe 10 (U3MKE KIFYEBBIX JEMOHCTpAIUi s
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dbopmMupyeTcst B BUE TeMaTHYECKUX KOMILUIEKTOB M OOECleunBaeTcsi B pacyére
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcsi. TeMmaTHuyeckue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JIOJKHBI OBITh IMOCTPOSHBI Ha KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE ITUGPOBBIX JTabOopaTOpuid.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (opmupoBaHue uWHTEpeca W CTPEMIJICHHS OOYYAIONUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHUE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POPMUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PCHHSI KaK peE3yJbTaTa H3yYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe TpeACTaBICHUN O PO (DU3UKH ISl Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH.

JlocTmkeHnne 3TUX Ieliel o0ecreuynBaeTCs perieHueM CIEIYIONX 3a1ad B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CpPeHETO 00IIero o0pa3oBaHus:



e IMpUOOpPETEHHE  CHCTEMbl  3HaHMK 00  0o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OAJIEKTPOJUHAMUKY, KBAaHTOBYI (HU3UKY U
AJIIEMEHTBI acTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW TPUMEHSITh TEOPETHUYECKUE 3HAHUS IS
OoObsSICHEHU (PUBMYECKUX SBICHUM B TPUPOJEC U JJIsI TPUHATHS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOEGHHME CIIOCOOOB pEHIeHUS pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
¢uznuecko MoJenbo, 3a7ay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3/laHue (PU3NUECKON MOJICIH, aICKBATHON YCIOBUSIM 3aJ1auu;

e TMOHMMaHUE (U3UYECKUX OCHOB W NPHUHIUIIOB ACHCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CAaMOCTOSATEJIPHOTO TUIAHUPOBAHUS W TPOBEIACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHald3a W MHTEpHpeTaruu uHdopMaiuu,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [JISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B He/IEIN0), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipemmaraemerii B mporpamMme 1o (u3uke TmepedyeHb J1abOpaTOpPHBIX U
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAET BBHIOOD
NpOBEJICHUsI JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM WHAMBUIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb »JKCnepuMeHTa © TEOpHUM B MPOLECCE IO3HAHUS IPUPOJIBI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3HMYECKUX SIBIEHUN M TpoueccoB. HaydyHble rumotessbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecTto Qu3uku B GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIOJIEH.

Llemoncmpayuu

AnanoroBeile U UU(POBbIE HM3MEPHUTEIbHBIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe naBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBH)KEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MaTepUaTbHON TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHEHHOEe ABWKeHHE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NIyTH U I[EPEMEIICHHS
MAaTepPUAIbHONU TOYKH OT BPEMEHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe  aBukeHue. [IBU>KEHME  MaTepUAIIBHOM  TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota odpamenuns. [leHTpocTpeMuTensHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIHAOMETP,
JNBH>KEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnionenne aBuxkeHusi Tenaa, OpOLIEHHOrO MOJ YIJIOM K TOPU30HTY M
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOIIEHUS] MEXKAY NyTSAMH, MPONUICHHBIMU TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['aymmutess.  IlepsBbii 3axkoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHusi. Cuna Tsokectu. llepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKOJbkeHUs, kaueHus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuila TpeHus nokosi. KoadgduuueHt tpeHus.
Cuita conpoTUBIIEHUS NPU IBHKEHUU Teja B AKUIKOCTH WIIH rase.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHudyeckue ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOJUIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKCHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



NccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUii pPaBHOBECHUS TBEPAOTO TENA, HUMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYyJIbca Tejla. 3aKOH COXPAaHEHUS HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedhopMUpoBaHHONW  TpYKuUHBL.  [loTeHIManpHass dSHeprus  Tejda  BOJIMU3U
NOBEPXHOCTH 3E€MJIU.

[loTennuanbHple W HENMOTeHIMadbHble  Ccwibl.  CBsI3b  pabOTHI
HEMOTEHIIMAIBbHBIX CHWJI C W3MEHCHHEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI TeEll.
3aKOHCOXpaHEHUSIMEXaHUUECKONIHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoMCTBAa M NMPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JTBYX OJWHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBA3u pabOTHl CHIBI ¢ M3MEHEHHEM MEXaHWYECKOW SHEPTUH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazagea 3. MosekyasipHas pusuka ¥ TepMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUS 4YacTUI] BemlecTBa. MoJenn CTPOEHHUS Ta30B, KUAKOCTEU U
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIllECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU HACaNIbHOTO raza. AOCOJIOTHash TeMmmepaTypa Kak Mmepa
CpeHel KWHETUYECKOM HHEpPruu TEeIJIOBOro IBIKEHMsS vactull raza. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akoH JlanbTroHa. M3omporiecchl B UlI€aIbHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BellecTBa. [ 'paduueckoe mpeacTaBiIeHUE H3OMPOILIECCOB: HU30TEpMa, H30XO0pa,
n3o0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPTraHUYECKUX COCTUHEHUM.

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WIIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

NccnenoBanne 3aBUCUMOCTH MEXY IMApaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3meneHus. KomndaecTBo TernoTel u padota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HWJEaJbHOTO  raza. Buasl  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3IyUYeHHUE. YJIeJIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMmnoThl Npu TEIIoNepeaye.

[lonsiTue 00 aauabatHOM mporecce. llepBhiii 3aKOH TEPMOJUHAMUKHU.
[IpumeneHne TepBOro 3akoHA TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH Tepmonunamuk. HeoOpaTumMocTh MpoLieccoB B PUPO/IE.

TermoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nencTBus TerioBor MamwmHbL. [ukn KapHo u ero kodpduimeHT mojae3HOoro
JeNUCTBUS. DKOJIOTMYECKHE MPOOIEMbI TETIIOIHEPTETUKHU.



TexHudeckre YCTPONCTBA U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CropaHus, ObITOBOM XOJIO0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OYTBUIKK TOJ JCMCTBUEM CXKATOrO BO3JAyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbiT 1Mo anuabaTHOMY pAaCHIMPEHHIO BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwjecmea. Pazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCUTEJIbHAsl BJIAXXHOCTh BoO3ayxa. HackleHHbl map. YjaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuansl. llinaBieHue wu
KpUCTaITM3aIus. Y nenbHas Tersiora miasineHus. Cyonumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH TOJIYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa
DJNIeKTpu3auus Tell. OJEeKTpUYECKUui 3apsa. JBa Buaa 3IIEKTPUUYECKUX
3apsaoB. [IpOBONHUKM, AMANEKTPUKH W MOJYNPOBOAHUKHA. 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH KyioHa. TodeuHbIN SJIEKTPUYECKUAN 3apsii.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anektpuueckoro moisa.  [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snmekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
noteHuuanoB. [IpoBOAHMKM M JUANEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, dBJIEKTpOCTaTHYecKas 3allluTa, 3a3€MJICHHE 3JIEKTPONpUuOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThyecKas 3aluTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH J[xoyms—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIAs CHJIAa U BHYTPEHHEE CONMPOTHBICHUE HWCTOYHUKA TOKA.
3akoH OMa nJ1s MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIpUMECHAas MMPOBOJIUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINS. DIEKTPOIIN3.



DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PEOCTaT, HCTOYHUKH TOKa, DOJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN JTUO,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUJIOIIAAU ITOIIEPEYHOr0 CEYEHUs U MaTepuala.

CwmelraHHoe COeIMHEHUE MPOBOTHUKOB.

[Ipsamoe wu3MepeHue »dieKTpoaABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoli paspsa v MPOBOJAUMOCTD BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 3JeKTpOABUKYILEN CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kiiacce OCYIIECTBISIETCS C
Y4ETOM COJIEPIKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMH MaTE€MaTUKHU,
Ouonornuu, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemmnvle nouwsamus, CBSI3aHHbIE C MU3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUSA: SIBICHUE, HAYYHBIA (PaKT, TUMOTe3a, (PU3MYECKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHAas (QYyHKIHS,
napabona, runepOona, ux rpaguku W CBOKWCTBA, TPUTOHOMETPHUECKHE ()YHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUIBI TEIUIONEPEIAUH, TEIIOBOS PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEIN, XKUJIKOCTEH W



ra3oB, JJEKTPUYECKHE CBOKWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IUCCOLHALIMSA,
rajJbBaHUKA.

l'eocpacghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET M JIpyrue), JBUTATe]Ib BHYTPEHHETO
CropaHusi, mapoBasi TypOvHa, ObBITOBOIN XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puoOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHblE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mosie. Bektop MarHuTHOM wuHAYKIMU. [IpuHuun cyneprno3uuuu
MAarHUuTHBIX MMOJIeH. JIMHMM MarHUTHOW WHIAYKUMH. KapTWHa JIMHUM MarHUTHOW
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJIe MPOBOAHMKA € TOKOM. KapThHa JWMHHI WMHAYKIUU
MAarHUTHOTO MOJisi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzauMmoaelicTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Itoje. PaGoTa cunbl JlopeHma.

SIBieHne 3eKTpOMarHUTHOM WHAYKUMU. [loTOK BekTOpa MarHuTHOMU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »siekTpuyeckoe moJie. DNEKTPOABMKYIIAS CHJIa WHAYKIUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE MPHUMEHEHHUE: IOCTOSIHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOW MHIYKIIU Y.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYIIEH CHUJIbI MHAYKIUUA OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne 1eCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Pa3pnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
Mapmonnyeckue konebanus. [lepuon, dacrora, ammuntyaa u ¢asza KojdeOaHUH.
[IpyxuHHBI MadgTHUK. MaTeMaTU4eCKUd MASTHUK. YPaBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBpalneHrue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOjJeOaHUS B
UJCATbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUS MEXKIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH cOXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpsKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnyeckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOaTeIbHONM CUCTEMbl (MPYXUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeadn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre mepeMEHHOTO TOKa B ILENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JuiMHa BOJHBL. [lomepeyHble W MPOAOJIbHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTpPa)XEHHUE, MPEIOMIICHUE, MoJsipu3aius, audpakims,
unTepdepennns. CKOpOCTh AJIEKTPOMArHUTHBIX BOJIH.

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

[TpyHIMIBEI paguOCBA3H U TeNeBUACHUS. Paguookanys.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne yCTpocTBA M MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJbHBIE
MHCTPYMEHTHI, YJbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenmne oTpakeHus M MPEIOMICHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHunn u TuPppakiuy MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesIoMJIeHUE, NMoAspu3anus, udpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus cBeta. [locTtpoeHue n3obOpakeHuil B
IIJIOCKOM 3€pKalie.

[Ipenomiienue cBeta. 3aKoHbBI MPETOMIICHUS CBETa. AOCOIMIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbIi yroja TMOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6enoro ceera. L[BeT.

ColOuparomue W pacceuBaroniue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHUEe W ONTHYEeCKas Cuiia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. HuTtepdepenuuss cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiuumoHHas peméTka. YciaoBHe HaOIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(HPaKIIMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHudyeckue ycTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHENHOE paclpOCTPAHEHUE, OTPAKEHUE U TNPEIIOMIICHHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cnexkTpa ¢ MOMOIMIBIO PU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOIYJSL CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU U COKpalIECHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBIL.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. DnemenmuviKeanmosouonmuKu
®otonbl. ®opmyna [lnanka cBs3u sHEpruu PoTOHA C €r0 YACTOTOM. DHEPrus
U UMITYJIbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa 11 Gororddekra. «KpacHas rpaHuia
doTorddexra.

JlaBnenue ceera. Onbwitel I1. H. JIeOenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne ycTpoicTBA W TMpPaKTUUYECKOE MpPUMEHEHHUE: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIIL.
[Inanerapnas mopmens aroma. lloctynmatel bopa. M3nydenume u mnormiomieHue
(GOTOHOB TpHW Mepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
criekTpoB. CIIEKTP YpOBHEW 3HEPTUU aTOMa BOJAOPOA.

BonnoBbie cBoiicTBa yacTtull. Boaubl ne bpoiis. KopnyckyisipHO-BOITHOBOM
Ty alivi3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckue YCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKa3bIBAIOIIME CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopmna  mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens sapa [eiizenbepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. OJEKTPOHHBIA UM TO3UTPOHHBIM OeTa-pacman. [amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. TepMmosimepHbiii cuHTe3. [IpobOiieMbl M MEPCIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBHA. EAMHCTBO (pr3nueckoit KapTHHBI MUpa.

TexHu4eckne ycTpOHCTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BéznHoro Heba. Co3Be3aus, sSpkue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JIBUOKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounwmk sHepruum CosiHIa W 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOM IOCIENOBAaTEIBbHOCTU. BHyTpeHHee cTpoeHue



3B€31. COBpEeMEHHBIE NPEACTABICHUS O MPOUCXOKIACHUM U 3Bosonnn ConHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel rasakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHI B A1pax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmionenust HEBOOPYKEHHBIM TJ1a30M C MCHOJB30BAHHUEM KOMIIbIOTEPHBIX
NPUJIOXKEHUH NIl omnpeeleHs] OJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponpr ¢u3ukm u  acTpOHOMHMHM B SKOHOMHUYECKOM, TEXHOJOTUUYECKOM,
COLIMAJILHOM M 3THYECKOU cdepax AesTENHHOCTA YeOBEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
du3znueckoi KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
Y4ETOM COJIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MaTE€MaTUKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meowxcnpeomemmnvle nouwsamus, CBSI3aHHbIE C MU3YYEHUEM METOJO0B HAYy4YHOTO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, rumore3a, (u3uyUecKkas BEIWYWHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMHA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOIAIN TIIOCKUX (Puryp u o0bpEéma Te.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B KMBOW MPHUPOJIC, ONTUYECKUE SIBIICHHUS B )KUBOW MPUPOJE, JCHUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEJl, MEXaHM3Mbl OOpa30BaHUA KPUCTAUIMYECKOW PEMIETKHA, CHEKTPaTbHBIN
aHaJIu3.



l'eocpaghusi:  MarHUTHbIE TMOJIOCa 3€MIIM, 3aJleKU MArHUTHBIX DY,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JTMHUM DIEKTPOIEpEAad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, HWHAYKIIMOHHASA II€4Yb, pPanap, PaJHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®DPu3nka» Ha ypOBHE CpEAHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIC PE3YybTaThl OCBOCHUS yueOHOro nmpeamera «Du3ukay T0TKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITa U OMNbITA JICSITEILHOCTH B MPOIIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCHUTATEILHOMN JESITEIbHOCTH, B TOM YHCJIC B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMM 00YJaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPaTUUECKUX LIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpPEcaX TI'pa)kKIaHCKOTO
oO1recTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIuy;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C
X QyHKIMSIMY U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOU I€ATETBHOCTH;

2)IaTPUOTHYECKOr0 BOCTIUTAHUS

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKTaHCKOMN UJICHTUYHOCTH,
MaTpUOTHU3MA;

IIECHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOT 0 BOCTIMTAHUSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STHUECKOTO TTOBEICHNS,

CITOCOOHOCTh OIICHWUBATh CHTYAllMI0 M INPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESTENLHOCTH YYEHOTO;

OCO3HaHHWE JTUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHMBOTO OYIyIIETO;

4)3CTeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NIECKO HayKe;



5)Tpy10oBOro BOCIMTAHMS:

MHTEPEC K pa3InyHbIM cdepaMm npodecCHuoHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6)3K0J1I0TrH4eCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE NEUCTBUM B OKPYKAIOIIEN CPEAE HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JAEATEIbHOCTH 3KOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 TMO3HAHUS:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUUECKON HAYKH;

OCO3HAaHHWE IEHHOCTH HAy4YHOW JEeATENbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHHs]  (PU3MKU  OCYHIECTBIISTH  MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENLHO  (pOpMyNIHpOBaTH M aKTyalU3UpOBaTh  MpoOiIemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU ACATEIBHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTEPUU HX
JOCTUKECHUS;
BBIBJISITH  3aKOHOMEPHOCTM UM IIPOTUBOpPEUYHsST B  PacCMaTpUBAEMBbIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh TUTAH PEIICHUS MPOOJIEMBI ¢ YU4ETOM aHaIN3a MMEIOITUXCS
MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPAWUHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBUAX  PEANbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3ZHEHHBIX MPOOIIEM.
ba3oBble ncciaenoBate/ibCKue AeiiCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEN, KIHOYEBBIMU MOHATUSIMHU W METOJAMU
(pu3HYECKON HAYKU;



BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATEILCKON M MPOCKTHON NEATEIHbHOCTH
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH TIO TIOJYyYEHUIO HOBOTO 3HAHHSA, €ro
WHTEpIpETaluy, MpPeoO0pa3oBaHUI0 W TPUMEHEHUIO B PA3NIUYHBIX YUeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pEIICHHs, HAXOIWUTh apTyMEHTBI IJIs JTOKa3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (GOPMYIHUPOBATH COOCTBEHHBIC 3a/ladll B 00pa30BaTEIILHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUUECKYIO 00J1acTh
KU3HEAESATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

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

Pab6ora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJy4eHUs MHPOpManuu (HU3HUECKOrO COJEp:KaHUs M3
HUCTOYHHMKOB PpA3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IIOUCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
NPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACPKAHUS B pa3IUUHbIX (opMarax c
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
Gopmy mpencTaBICHUS U BU3YyaTH3AIHH.

KoMMyHuUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QIMKTHBIX CHUTyallui M CMsIT4ath
KOH(JIMKTHI;



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

[IOHUMAaTh U MCIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX AEUCTBHM C yu€ToM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHUMATHh  L[EJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTUIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBJIATh TMO3HABATEIBHYIO JIEITEIIBHOCTh B 00JaCTH
GU3UKM W aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTaBJISITh IUIAH PEIICHUS PACYETHBIX U Ka4eCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YU4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JlaBaTh OIICHKY HOBBIM CUTYaIIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crtocoOCTBOBaTh (OPMUPOBAHUIO M IPOSBICHHUIO JSPYAUIMH B 00JIACTH
(bM3UKH, TOCTOSTHHO MOBBIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallUsiM, BHOCHTh KOPPEKTHUBBHI B JACATEIHHOCTb,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JCHCTBUA M MBICIUTEIBHBIX IMPOIECCOB, HUX pE3yIbTaTOB U
OCHOBaAHUI;

HCTIOJIb30BaTh MPUEMBI peIeKCHr NI OIEHKH CUTYyalliHd, BEIOOpa BEPHOTO
pelIeHus;



yMETh OILICHUBAaTh PUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHUS MO0 UX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
JeSTEIbHOCTH;

IpUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX MpPU aHAIU3€ Pe3ylIbTaToOB
JeSITEIbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OLTUOKH.

B mpouecce nocTM)EHUST JIUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN UHTEJIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAIONICTO CIIOCOOHOCTH MOHUMATh CBOE AYMOITMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS PA3BUTHS COOCTBEHHOUW AMOIMOHATLHON Cdephl,
OBITH YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIIMOHATBLHBIM U3MEHEHHSIM U TIPOSIBISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBAaTb HUCXOJS H3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIIOYAOIIEH CIIOCOOHOCTh MMOHUMATh SMOIIMOHAJIBEHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(IMKTHI.

HPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TpaHULBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJIENEH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUETa, a0COMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOJICJIM CTPOEHHUS Ta30B, )KUAKOCTEN M TBEPIABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (pu3znueckue sABiIeHUsl (IIPOIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JIBIKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBUe Ten, Tuddy3usi, OpOyHOBCKOE JIBUKEHHUE, CTPOCHUE JKUJIKOCTEH
1 TBEPJIBIX TEJI, KBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHUE, UCIapeHUe, KOHACHCAlUs, IUIABJICHUE, KPUCTAUIU3AIUs, KUIICHUE,
BJIQYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY IapaMeTpaMH COCTOSIHMSI Ta3a B HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE JBI)KCHHUE, UCMONB3YSd (U3UUECKUE BEIMYHUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Ccuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MeXaHUYeCcKasl
paboTa, MeXaHMYeCKas MOIIHOCTh, MPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICIT HCIOJIB3YyEMbIX BEJIWYMH, MX OOO3HAUCHUS] W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Yd (U3MUECKUEe BETUYMHBI: JaBJICHHE Tas3a, TeMIeparypa, CpemHss
KMHETHUYECKasi SHEPrUsl XaOTHYECKOTO ABUIKEHHSI MOJIEKYJI, CPEIHEKBAApAaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICT HCMONB3YEMbIX BEIHYHMH, UX
o0O3HAaueHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIONIUE JAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (DU3NYECKUE BEIMYMUHBI: DJIEKTPUUECKUNA 3aps/,
ANEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIS,, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYECHUS M E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKHE MPOIECCHl U SBICHUSA, WCIIONB3YsS (PU3NYECKHE
3aKOHBI U TIPUHIIMIIBL: 3aKOH BceMupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON »JHEpruu, 3aKOH COXPAHEHUS MMITYJbCa,
MPUHLUII CYNEPINO3UIUN CHJI, MPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUXKEHHS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KyloHa, mpu 53TOM pa3ianyaTh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acT) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHHUYECKUX YCTPOUCTB; Pa3nuuaTh yCIOBUS WX 0€30MACHOTO WCIOJIh30BAaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C WCIIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEAJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMNBIT W
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC MU3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GUKCHpPOBATh PE3YJBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKHX BCIIMYWH B
BUJIE TAOJUIT U Tpa(HKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro1aTh MpaBuiia 0E30MacHOTO TPy/Aa MPH MPOBEACHUM WCCIICOBAaHUHN B
pamMKax ydeOHOTO JKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON M TPOEKTHOMU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3MYECKHE 3aKOHBI U MPUHIMUIIBI, HA OCHOBE aHaJIM3a yCIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUYECKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OILICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPAUBATDH JIOTHUECKH HEMPOTUBOPEUHUBYIO
IIEMOYKY PACCYXACHUI C OMOpOW Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3ndecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMCHHbBIC
MH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPENICTaBIeHUs YYeOHOW W HAyYHO-TIOMYISIPHOW MH(POPMAILIUU, TTOJTYICHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKIAAa POCCUHUCKHUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

WCITOJIB30BaTh TEOPETHUCCKHE 3HAHWS MO (U3UKE B MOBCEIHEBHOUN KU3HU
JUTsE o0ecredeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpyHIi€ C BBIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX pOJEH,
IUIAHUPOBATh padOTy TpYyNIbl, PALUOHAIBHO pACHPENesITh OOA3aHHOCTH H
IJJAHUPOBAThH NIESTENBHOCTh B HECTAHIAPTHBIX CUTYAlHsX, aJACKBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMaTPUBAEMON MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (PU3uKu B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOUW TEXHUKHU WU
TEXHOJIOTMHM, B MPAKTUYECKOM AEATEIBHOCTH JIFOJIEH, LIEJIOCTHOCTh U EIUHCTBO
(u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NUYECKUX MOJENei:
TOYEUHBIN JJIEKTPUUYECKUN 3apsif, JIyd CBETA, TOUYEUYHBIM NCTOYHUK CBETA, SIAEpHAs
MOJIeNIb aTOMa, HYKJIOHHAas MOJeNb aTOMHOIO SiAjpa MpHU PelieHUH (HU3NUIECKUX
3a7ay;

pacno3HaBath (pU3MYECKUe SBJICHUS (MPOLIECCHI) U OOBSACHATH UX HA OCHOBE
3aKOHOB JIEKTPOJUHAMUKHA U KBAHTOBOW (PU3MKU: dJIEKTPUUYECKAs TPOBOJUMOCTD,
TEILUIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOICHUCTBUE
MAarHuTOB, DJJEKTPOMAarHuTHas WHIYKLUs, JCUCTBUE MArHUTHOTO IIOJS Ha
NPOBOAHUK C TOKOM M ABWXKYIIUWUCS 3apsii, AJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, IPSMOJIMHEMHOE pPACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepennus, audpakuyds W MOJApU3AlUsS  CBETa, JHCIEpPCUs CBeTa,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JIMHEMYaTOro CIIEKTpa aromMa BOAOPOJA, €CTECTBEHHAas M HCKYCCTBEHHAas
PaIHOAKTUBHOCTb;

ONUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTb  pA3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHbBIE SABJIEHUS (IIPOLIECCHI), HCIOJB3YS (PU3NUYECKHE BEIMYUHBI:
AIEKTPUYECKUM 3apsif, CHJIA TOKA, DJIEKTPUUECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTUBJICHUE, PA3HOCTh MOTEHILIMAJIOB, AJIEKTPOJBIKYIAs CHia, paboTa TOKa,
MHIYKIMST MarHATHOrO Iois, cuina Awmmepa, cwia JlopeHnma, MHIYKTHBHOCTH
KATYIIKW, JHEPrus JJIEKTPUYECKOrO M MArHWTHOIO IIOJIEM, NEpUOJ M YacToTa
KoneOaHuil B KojJeOaTeabHOM KOHType, 3aps] W CuiIa TOKa B IpoLecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojJeOaHud, (OKYCHOE pacCTOsHHE U
ONTHYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBIC]I HCIIOJNb3YEMBIX BEIUYMH, HMX OO0O3HAUEHHMs M EAUHMIIbI, YKa3blBATh
(opMyIbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYH0 BEJIMYHMHY C JIPYTUMHU
BEJIMYMHAMMU;

ONMCHIBATh H3YyYCHHBIE KBAaHTOBBIE SBJICHUS W MPOLECCHI, HCIOIb3Ys
(u3nuecKkre BEIUYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U



4acTOTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnaaa, YHEPrus CBA3U
ATOMHBIX SIIEp, NPU OMUCAHUM NPABUIBHO TPAKTOBaTh (PUBMYECKUNA CMBICI
WCIIOIb3YEMbIX BEJIWYUH, MX OOO3HAYEHUS U EIUHMIIBI, yKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEJIMYUHY C JAPYTMMH BeJIWYHWHAMH,
BBIYUCIIATh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHUUIBL: 3aKOH OMa, 3aKOHBI NIOCJIEIOBATEIBHOIO U MapAJIIEIBHOTO
COCMHEHUsI IPOBOJHUKOB, 3aKOoH JDxoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHJIYKI[MY, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE DifHITelHa s (orodaddekra,
3aKOH COXPAaHEHUS SHEPrUM, 3aKOH COXPAHEHHsI UMITYJIbCA, 3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHUS MAacCOBOIO YMCIA, MOCTYyJaTsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, MPU 3TOM pasziinyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHUWE U YCIOBUA (IpaHMIlbl, O0OJACTH)
PUMEHUMOCTH,

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOJAHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHia;

CTPOUTh M OIKCHIBaTh H300paKEHHE, CO3[aBa€MOE€ IUIOCKHM 3€pKajoM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTBHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIIOJB30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPEHHIl: MpPU 3TOM
dbopmynupoBaTh mpoOJeMy/3amady W TUNOTE3y Y4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBI

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUUHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
pPE3YNBTATHl MOJTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJE TAOIUI U
rpaduKoB, AeIaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMUS,

coOmoaTh mpaBuiia 0€30MAaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCICIOBAHUNA B
paMKax y4yeOHOro »SKCIEPUMEHTa, Y4e€OHO-HUCCIENOBATENbCKON U MPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1a0OpPaTOPHOTO
000pyI0BaHUS;

pemaTth pacy€THblE 3a7aydl C SBHO 33aJlaHHOW (DU3UYECKOW MOJIEIbIO,
UCIIONb3Ys (PU3UUYECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7a4u
BbIOMpaTh (PU3UYECKYI0 MOJEINb, BBIACIATh (U3UUECKHE BEIUYMUHBI U (POPMYIIBI,



HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LENIOYKY pAaCCYKICHUHU C ONOPOW HAa W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  pEUIeHWHM  Y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U IpelcTaBleHrs y4eOHON M HAay4YHO-TIOMYJSIPHOM MH(pOpPMaLUU, MOJTYYEHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIyYaeMyt0 HHPOPMALIHIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXKAIOIIETO0 MHUpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
i obecrieyeHust 0€30MacCHOCTU NPU OOpallleHuu ¢ IpUOOopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, Ul COXPAHEHHs 30POBbSl U COOJIIOJEHUS HOPM 3KOJOTHYECKOI0
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTath B TIpyNIe C BBHIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PAUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh EATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBAaTHO OLICHUBATH
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paccCMaTpUBaeMOil MpoOIeMbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
(uu¢pposrIe)
n/m TEMIIPOrpaMMbI Bcero KonTpoububiepadorsl | [IpakTnuecknepadoTsl

o0pa3oBaTeIbHBIEPECYPChI

Paznen 1.OU3UKA U METO/blI HAYYHOT'O ITIO3HAHUA

11 ®u3nKa ¥ METO/IbI HAYyYHOTO 9 0 0 bubnuorexa [JOK
' HO3HAHUS https://m.edso0.ru/7f41bf72
Uroromopazneny 2
Pa3znea 2.MEXAHUKA
bu6mmoreka [IOK
21 Kimematitka ° 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlunamika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBICOXPAHCHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Hroronopazneny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMMUKA
31 OCHOBBIMOJIEKYJISIPHO- 9 0 1 bubnunoreka [JOK
' KUHETUYECKOUTEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBITEPMOHHAMHKIL 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 0 0 bubnuoreka [IOK
' BelecTa. Ma3oBbIe MEPEX0 bl https://m.edsoo.ru/7f41bf72

Hroronopazneny 24



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

Paznen 4.9JIEKTPOAUHAMHUKA

bu6mmoreka [{OK
4.1 DMEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4.2 [TocTOSIHHBIN 2IEKTPUYECKUN 12 bubnuorexa [JOK
' TOK. TOKM B pa3iIM4HbIX cpeaax https://m.edso0.ru/7f41bf72
Uroronopazneny 22
PezepBHOEBpEMs 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KVIACC

N KounyecTBouyacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undgposrbie)
n/ Bcer | Konrpoabnbiepabor | IlpakTudeckuepador
TEMIIPOrPaMMbI o0pa3oBaTebHbIEPeECYP
11 0 bl bl
ChI
Paznen 1.29JIEKTPOJIUHAMHUKA
11 MaruauTHOETIONE. 11 1 3 bubmmoreka [{OK
' DJIEKTPOMArHUTHASIMHTYKIIHS https://m.edsoo0.ru/7f41c97c
Uroronopazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHBI
51 MexaHHYeCKHE 1 9 0 1 bubmuorexa [JOK
' AIIEKTPOMATrHUTHBICKOJICOaHUS https://m.edsoo.ru/7f41c97c
MexaHHYEeCKHE 1 bubmuorexa [JOK
2.2 5) 1 0
3JIEKTPOMAarHUTHBIEBOIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97¢c
Hroronopazneny 24
Paznea 3.0CHOBBI CIEIIUAJIbHOM TEOPUU OTHOCUTEJBLHOCTH
31 OcHOBBICTIELINATILHOUTEOPUUOTHOCUTEIIBHO 4 1 0 bubnnoreka [JOK
' CTH https://m.edsoo.ru/7f41c97¢
Hroronopazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bu6mmorexa LIOK
4.1 DNeMEHTHIKBAaHTOBOMONITUKHU 6 0 0 https://m. eds00.ru/7fA1ca7c
4.2 Crpoenneatoma 4 0 0 bubnuorexa [IOK



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

bubmmorexa [{OK

4, A
3 TOMHOESAPO S 0 0 https://m.edsoo.ru/7f41c97c

Uroronopazneny 15

Paznea 5.29JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

bubmmoreka [{OK

5.1 DNeMEeHTBIaCTPOHOMMHU U aCTPOPHU3UKH 7 1 https://m.edsoo.ru/7f41c97c

Uroronopazneny 7

Paszpen 6.OBOBIIAIOIIEE TIOBTOPEHUE

bu6moreka [IOK
A1 4
6 OtobmaiouieenoBToperte 0 0 https://m.edso0.ru/7f41c97c
Hroromopazneny 4
PesepBHOEBpEMs 3

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 08 4 !



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KoauyecTtBouacoB
arau3 DJIeKTpOoHHBbIeIIHPOBLIEOOPA30B
n Temaypoka Be KoHTpobHBI IIpakTuyecku tI{[emm y aTenb:blepecypc:)lip P
/ ero . epadorsbl epaldoThbl
n
®du3nKa — Hayka O MPUPOJIE.

1 Hayunble MeTObI HO3HAHUS 1 0 0 05.09.202 Etﬁi?;lr?f:;z?gﬁf 03262
OKPYKAIOILEr0 MUPa 3 T '

Ponb u MecTo pusuku B

5 (hopMUPOBaHUHN COBPEMEHHOM 1 0 0 07.09.202 bubnuoreka [IOK
HAYYHOU KapTHHLI MUpa, B 3 A https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH
MexaHnnyeckoe IBUKEHUE.

3 OTHOCHTENBHOCTh MEXaHNYSCKOTO 1 0 0 12.09.202 bubnmuoreka [JOK
nBwkeHus. [lepemennenue, 3 R https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHHUE

4 PaBHOMEpHO €NPSIMOJIMHENHO €/IBUKE 1 0 0 14.09.202 bu6mmoreka [JOK
HHE 3 R https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOETIPAMOIMHENHOET 1 0 0 19.09.202 bubnuoreka [IOK
BHKEHUE 3 R https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE MageHue. Y CKOpeHue 1 0 0 91.09.202 bubnmoreka [JOK
CBOOOHOTO TaICHUS 3 T https://m.edsoo.ru/ff0c39cc



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

KpuBosmHeliHOE nBUXKEHNUE.

bubmuoreka [JOK

7 i 26.09.202
JIBuKEeHHE MaTepHAILHOM TOYKH T10 6.09.20 htts://m.edsoo.ru/ffoc3ada
OKPY>KHOCTH 3
I1 OTHOCHUTEIIBHOC

8 | Tamwien, Hiepuranune rcrevi 2800202 | Butmaorera LIOK

JHLIEA puu 3 https://m.edsoo.ru/ff0c3be8
otcuerta. [lepolitizakoHHpIOTOHA
Macca tena. Cuna. [lpuHuun Bt LOK
. HOJIMOTEKA

9 CYNEPITO3HIINH CHIT. BTOpOI/IvSaKOH 03.10.202 htts://m.edsoo.ru/f0c3bes
HeroToHa JUtsi MaTepUaaIbHOU TOYKH 3

10 Tpertuii 3akoH HerotoHa st 05.10.202 bu6moreka [IOK
MaTepUaIbHBIX TOUYEK 3 https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMHUpHOTO TAroTeHus. Cuna BuG 1OK

nonmoTeka

11} maxecrn. 10.10.202 https://m.edsoo.ru/ff0c3d00
[TepBasikocMUYECKAICKOPOCTh 3

12 Cuina ynpyroctu. 3akoH ['yka. Bec 12.10.202 bubnuoreka [JOK
Tena 3 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapdunmeHt

13 Tpenust. Cuiia COPOTUBIICHHUS IPU 17.10.202 bubnunoreka [JOK
IBIDKEHUHU TEAa B )KUIKOCTH WU 3 https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHOE U BpamiareiabHOe

1q | ABHKEHHE abCoIOTHO TBEPAOTO 19.10.202 bubnunoreka [JOK
tena. MomenTcuibl. [limeqocuel. 3 https://m.edsoo.ru/ff0c41a6
YcnoBusipaBHOBECHITBEPAOTOTENA

15 NMmnynsc MmaTepuanbHON TOUKH, bubnuorexa [IOK
CUCTEMBI MaTEPUAIIbHBIX TOYEK. 24.10.202 | https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Nmnynbc cuiibl. 3aKOH COXpaHEHUS
HMITyJIbCa. PeakTUBHOEIBIOKEHUE

16

PaboTa 1 MOIITHOCTH CHJTBI.
Kunernueckas sneprus
MaTepUAIbHON TOYKH.
TeopemaoOU3MEHEHUUKIMTHETHYECKO
W SHEpruun

26.10.202
3

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[TorenmansHas 3HEPrUsl.
[loTenumanpHas SHEprus ynpyro
nehopMUPOBAHHON TTPYKUHBI.
[ToTeHnmanpHasIHEPTUATENABOINU3H
MTOBEPXHOCTU3EMIIN

07.11.202
3

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

18

TloTennuansHEle 1
HEMOTEHIMAIbHEIE CHIIBI. CBSI3b
paboOTHI HEMOTCHIIMAIBHBIX CHII C
H3MEHEHHEM MEXaHHYECKOM
SHEPTUH CHUCTEMBI TEIl.
3aKOHCOXPaHECHUSIMEXaHUYECKOU
SHEPTHH

09.11.202
3

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

19

JlaGopaTtopHas pabota
«HMccnenoBanue cBsi3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKOM
SHEPIUH Tella Ha IpuMepe
PacTsKEHUS PE3UHOBOTO KIYTay

14.11.202
3

20

KonTponsHas paboTa no Teme
«Kunemaruka. Jlunamuka. 3aKkoHbI
COXpaHEHUsI B MEXaHUKE»

16.11.202
3

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

21

OCHOBHBIE TTOJIOKCHUS
MOHCKyanHO-KHHGTHHCCKOfI

21.11.202

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TEOpUU. BpOyHOBCKOEIBUKEHHE.

Anpoysust

Xapakrep ABUKECHUS U
B3aUMO/ICIICTBHUS YaCTHI] BEIIECTBA.

22 23.11.202
Mojenu cTpoeHust ra3os, 3
KUJKOCTEH U TBEPIBIX TET
M . K
23 acca Mosekyin. KoimaecTBo 98.11.202
BemiecTBa. [loctosinHas ABoraapo 3
TermmoBoe paBHOBECHE.
24 | Tewmmeparypa u e€ H3MEepeHHE. 30.11.202
HIkamatemneparypllenbcus 3
o5 Nneansueiii ras B MKT. OcHOBHOE 05.12.202 bu6mmoreka [IOK
ypaBHeHue MKT 3 https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak Mmepa
cpeaHel KHHETUYECKOM SHEPruun
bu6mmoreka [JOK
26 JBKCHUSI MOJIEKYIL. 07.12.202
https://m.edsoo.ru/ff0c511e
YpaBuenueMeHieneeBa- 3
Knaneiipona
27 3akon/lanbToHa. ["'a30BbIE3aKOHBI 12.12.202
3
JIaGoparopHas paboTa
)8 «HccnenoBanue 3aBUCUMOCTH 14.12.202
MEXIy mapaMeTpaMu COCTOSHUS 3
pa3peKeHHOTO Ta3ay
29 N3onpoueccel B uacabHOM rase u bubmorexa LHOK

https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

uX rpaduuecKoe MpeCTaBICHIE

19.12.202
3

BuyrpenHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
CrocoObI €€ M3MEHEHHUS.

bubmmoreka [{OK

30 21.12.202
KonuuecTBoTennoTe! u padora. 3 https://m.edsoo.ru/ff0c5952
BHYTpeHHSSIIHEPT U0 JHOATOMHOTO
HJIeabHOTOTa3a

bu6mmoreka [IOK

31 Buperrenionepenatu 26'12'202 https://m.edsoo.ru/ff0c5¢36
VrenapHas TEmI0EMKOCTh BEIICCTBA.

32 KonndecTBo TENMI0TH npu 28.12.202 bubmuorexa [JOK
Terionepeaaye. 3 https://m.edsoo.ru/ff0c5c36
AnmabaTHBIMTIpOIIECC

33 [TepBbIii 3aKOH TEPMOMHAMHUKH H 09.01.202 | Bubmmoreka ITOK
€ro NpUMEHEHHE K U30Ipolieccam 4 https://m.edsoo.ru/ffOc5efc
Heob6parumocTh mporieccoB B Eu6 1OK

. nonmoTeka

34 | npupoze. BTopoii 3akox 11.01.202 https://m.edsoo.ru/ff0c6230
TEPMOAMHAMHUKHU 4

35 HpHHHI/IlL[ nericteus u KITJI 16.01.202 bu6mmoreka [JOK
TEIIOBOM MaIllUHbI 4 https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KIT[ 18.01.202

4

37 DKOJIOTUYECKHETTPOOIEMBITEIIIIONHE

PreTUKH 23.01.202



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O06o0marmuii ypok But 1OK
nOIMoTEKA
38 | «MonekynspHas ¢pusuka. OCHOBBI 25.01.202 htts://m.edsoo.ru/f0c6938
TEPMOTUHAMUKI) 4
KonTtposnesHast pabota o Teme Bu6 110K
nOIMoTEKA
39 | «MonekynspHas pu3MKa. 30.01.202 htts://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOAMHAMHUKIY 4
40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. 01.02.202 bubnuorexa [JOK
Hcnapenne n kunenue 4 https://m.edsoo.ru/ff0c63b6
AGCOIOTHAs M OTHOCUTEIbHAS Eufs 1OK
nOIMoTEKA
41 | Baaxuocts Bczznyxa. 06.02.202 https://m.edsoo.ru/ff0c64d8
Hacermennsritnap 4
Teépnoe teno. Kpucramimyeckue u
amopdHbIe Tena. AHU3OTPOIIHS Eu6 10K
. nOTMOTEKA
42 CBOMCTB KpUCTA/LIOB. JKuakue 08.02.202 httos://m.edsoo.ru/FfOCE5F0
KpUCTAJLIHI. 4
CoBpeMeHHbIeMaTepHalIbl
[TnaBneHwe U KpUCTAILTH3AIIHSL. Eufs OK
43 V nenpHasg TEINIOTA MJIaBJIEHUS. 13.02.202 nbnnotexa I
https://m.edsoo.ru/ff0c6708
Cybnumarus 4
bubmuoreka [JOK
44 | VYpaBHeHHeTeIUIoBoroOaiaHca 15.02 202 httos://m.edsoo.ru/f0c6820
Onexrpusanus Tea. JIEKTPUIECKUI
45 3apsi. JIBa BUaa dJIEKTPUYECKUX 20.02.202 bubmorexa HOK
DAL A P o https://m.edsoo.ru/ffOc6bcc
3aps/ioB 4
46 | IIpoBOAHUKH, TUPIEKTPUKU U bubnuorexa [IOK



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

MOJIYIIPOBOHUKH. 3aKOH 22.02.202 | https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs IEKTPUIECKOTO 3apsiia 4
B3aumogeiicTBue 3apsaoB. 3aKkoH Eub 10K
nonmorexa
47 | K . T 7 i 27.02.202
YIOHA, TOUCHHRH ACKTPHACCIT 02.20 https://m.edsoo.ru/ff0c6ces
3apsi 4
Harpsx€HHOCTB 2IEKTpUYECKOTO
48 niost. [IpuHnmn cyneli)nomul/m 99.02.202 bubnuorexa [JOK
ANEKTPUUECKUX TTOJEH. 4 https://m.edsoo.ru/ff0c6df2
JInHMnMHANPSHKEHHOCTH
PaboTa cun aieKTpoCcTaTHIecKoro Eu 1OK
nonmoTexa
4 L . .03.202
o HoIL. FroTerHal 05.03.20 https://m.edsoo.ru/ff0c6f00
Pa3HOCTBIIOTEHIMAIOB 4
[IpoBOIHUKY U TUAJNIEKTPUKHU B
50 3.]'IpeKT iCTaTquI([:KOM nonIe 07.03.202 Bubmmorexa [IOK
p ' R https://m.edsoo.ru/ff0c7018
JpnexTpruuecKkasnpoHUIIaeMOCTh 4
N bu6mmoreka [JOK
51 Onexrpoémkoctb. Konaencarop 12.03.202 httos://m.edsoo.ru/ff0c7126
59 Ha6opan)pHa;1 pabora "I/I3Mepe'1lme 14.03.202
ANEKTPOEMKOCTH KOHJEHCATOpa 4
DNEeKTPOEMKOCTD IMIIOCKOTO Bu 1OK
noIMoTeKa
53 | KoHzaeHcaTopa. DHeprus 19.08.202 httos://m.edsoo.ru/FfOcT2¢0
3apsHKEHHOTO KOHJIEHCATOpa 4
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOH,[[eHcaTOpOB: KOMUPOBAIBHOTO 91.03.202
amnmapara, CTpyHHOTO MPUHTEPA. 4

aﬂeKTpO CTaTU4YCCKasdA3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3a3eMIIeHHEATEeKTPOIIpHOOpPOB

DNEeKTPUYECKUM TOK, YCIOBHS €T0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.

95 Cuna Toka. Hampsoxenue. 0 02.04.202
CornpoTHuBICHHE. 4
3axkoHOMmamsiydacTKalenu
[TocnenoBarensHOE, apauIeIbHOE,
CMEIIAaHHOE COEMHEHHE Bu6morexa LIOK
56 poBoAHUKOB. JIabopaTopHasipaboTa 0.5 04.04.202 httos://m.edsoo. ru/FOC74f0
«M3yueHnecMenanHHOT0COETUHEHUS 4
PE3UCTOPOB»
Pa6ora u MmoutHOCTH
57 | oNeKTpHHecKoro TOKa. 0 00.04.20 | Duomuorexa [IOK
https://m.edsoo.ru/ff0c7838
3akon]xoyns-Jlenma 4
3axoH Oma 11 HOJTHOU
(3aMKHYTOM) DJIEKTPUUECKOU TICTIH.
58 Kopotkoe 3ambikanue. 05 11.04.202 bubnnoreka [JOK
JlaGopaTtopHnas pabota «3mepenue 4 https://m.edsoo.ru/ffOc7ae0
OJIC uCTOYHMKA TOKA B €TO
BHYTPEHHETO COMPOTHUBIICHUS
DNeKTpOHHAs! MPOBOJIUMOCTD
59 TBEP/IBIX METAIIOB. 3aBUCUMOCTD 0 16.04.202
COMPOTHBIICHUS METAIIJIOB OT 4
Temmneparypbl. CBEpXIIPOBOIUMOCTh
50 3ne1§Tquec1<m71 TOK B BaKyyMe. 0 18.04.202
CBoiicTBa 2JEKTPOHHBIX MMYYKOB 4
61 [TomynpoBOTHUKH, UX COOCTBEHHAs 0 23.04.202 | BubGamnoreka [JOK
U IIPUMECHAs IPOBOJAUMOCTD. 4 https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

CaoiicTBap—Nn-niepexoja.
[TonynpoBoAHUKOBBIE TPUOOPHI

DNeKTpUYeCKuil TOK B pacTBOpax u

paciuiaBax 3JI€KTPOJIMTOB. bubnuorexa [JOK

62 1 25.04.202
DIEKTPOTUTUIECCKAS TUCCOIHAITHS. 45 04.20 https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNEKTPUYECKUN TOK B raszax.

63 CaMocCTOSATETBHBIN 1:1 1 02.05.202 bubnuoreka [JOK
HECAMOCTOSATEIIBHBIN pa3psi. 4 https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U X ITPAKTUYECKOE 1 07.05.202 bubnuoreka [JOK
MPUMEHEHHE. 4 https://m.edsoo.ru/ff0c86fc
[IpaBunarexHUKNOE30MACHOCTH
0606 i

65 00IIAIOIIHITYPOK 1 14.05.202 bubmuorexa [JOK
«INEKTPOIMHAMUKAY 4 https://m.edsoo.ru/ff0c88be
KonTponbnas pabora no teme

66 <<9J'ICKT];)OCTaTI:IKa. [TocTostHHBII 1 16.05.202 bubnuoreka [JOK
anekTpuueckuii Tok. Toku B 4 https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

PesepHblil ypok. KonTpoiabHas Eu6 10K
noIMoTeKa

67 .05.

}? abora o Teme " . 21.05.202 https://m.edsoo.ru/ff0c8c56
DNEeKTpOJMHAMHKA 4

68 PezepBHblit ypok. OOoOmIaronmii 1 93.05.202 bubnunoreka [JOK

ypox 1o reMaMm 10 kiacca 4 https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68



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

[TPOTPAMME




11 KVIACC

Ne KoaungyecTBouacoB
Haran3zyd | DJekTpoHHblenn(ppoBbIcOOpa3oBaT
n Temaypoka Bce | KonTpoabHbie IIpakTUyeckue y P bp P
eHus eJibHbIepecypchl
/ ro | paGoTsl paGoThI
1
ITocTostHHBIE MATHUTEL M UX
B3anmMojieiicTBre. MaraHuTHOE
1oJie. Bektop MarHuTHOM 1 0 0 bubmorexa [OK
] P https://m.edsoo.ru/ff0c9778
WHIYKIINH.
JIMHUMMAarHU THOUMHAYKITUU
MarsuTHO€ ToJie TPOBOTHUKA
¢ TokoM. OTBIT DpcTena. bubnuoreka [IOK
. 1 0 0
B3anmonelicTBue mpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTtopHnas pabota
«/13yyeHre MarHUTHOTO ITOJIS 1 0 1 bubmorexa LHOK
i https://m.edsoo.ru/ff0c98fe
KaTYIIKHA C TOKOM»
JlelicTBE MAarHUTHOTO ITIOJISl HA
MPOBOJIHMK ¢ ToKoM. Cuia
Awmriepa. JlabopaTopHas pabora 1 0 1 bubnunoreka [JOK
«HccnenoBanue gecTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha
PaMKy ¢ TOKOM»
JlelicTBMEe MarHUTHOTO MOJIS Ha
JBUKYILYIOCS 3apsSKEHHYIO 1 0 0 bubnuorexa [IOK
yactuny. Cuna Jlopenua. https://m.edsoo.ru/ff0c9df4
PaGora cunel Jlopenia



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

ONEeKTpOMarHUTHAsE HHIYKIIHS.
IToToX BEKTOpa MarHUTHOMN
uaaykuu. DJ1C uHAyKIIY.
3aKoH 3JE€KTPOMarHUTHON
naaykuun Papanest

JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
SHCKTpOMaFHI/ITHOI\/JI HUHAYKOUN

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

NHayKTUBHOCTB. SIBIEHUE
camouuaykuu. IJC
CaMOMHIYKIIMHU. DHEPIus
MAarHUTHOTO TIOJIST KaTYIITKU C
TOKOM.
DJIEKTPOMArHuTHOEMOJIE

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTpoicTBa U X
MPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JIEKTPOMAarHUTHI,
AJIEKTPOIBUTaTENb,
YCKOPUTENHN JIEMEHTaAPHBIX
YacTHUll, UHAYKIIMOHHAS TeUb

10

Oo6o06maromuit ypok
«MarsurHoe 1oue.
DNEeKTPOMAarHUTHAs MHYKLIU

bubnuoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponpHas paboTa no Teme
«Mar»uuTtHoe noiJe.
DNeKTpOMarHUTHASUH KIS »

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

12

CB0060IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUecKue
KosiebaHus. YpaBHEHHE

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

rapMOHUYECKHX KOJIeOaHUH.
[IpeBpatienue s3uepruu

13

Jlaboparopuas pabota
«HccnenoBanue 3aBUCUMOCTH
MePHOJIa MAJTBIX KOJICOAHMIA
rpy3a Ha HUTH OT JJTHHBI HUTH
Y MaccChl Tpy3a»

14

KonebarenbHbIi KOHTYD.
CBo0OOIHBIE
3J'IeKTpOMaFHHTHI)Ie KOJ'Ie6aHI/I$[
B UJICAJIbHOM KO0J1€0aTeIbHOM
KOHTYpE.

AHAIOTHUAMEK TyMEXaHHUCCKA
MH U
AJIEKTPOMArHUTHBIMHKOJICOAHN
MU

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKoH
COXPaHEHHUS SHEPTUU B
uJeanbHOM KoJieOaTeTbHOM
KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHue o 3aTyXaromux
KosieOaHusX. BBIHYXICHHBIC
MEXaHHYECKUE KOIEOaHNs.
Pe3onanc.
BrIHYKIeHHBIEAIEKTPOMATHUT
HBIEKOJIEOAHUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.
CunycougaibHbIN
IepEMEHHBIN TOK. MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbhd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

IIEPEMEHHOI0 TOKA.
AMIUIMTYHOE U JeMCTBYIOIIEE
3HAa4YCHUC CUJIbI TOKA U
HaIps>KCHUA

18

Tpanchopmarop.
[IpousBoacTBO, epenaya u
OTpeOIIEHNE AIIEKTPUIECKON
SHEPTUU

19

YCTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOpa
MePEMEHHOTO TOKA, JIMHUHN
JNIeKTponepesayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE
anekTposnepruu. Kynsrypa
HCIIOJIb30BaHUS
ANIEKTPOIHEPIHH B
MTOBCEIHEBHOM JKU3HU

21

MexaHn4ecKue BOJIHBI,
YCIIOBUS PACTIPOCTPAHEHHUSL.
[Tepuon. Cxopoctb
pacnpocTpaHeHus U ATHHA
BoJiHBL. [lonepeunsie u
MPOA0JIbHBIEBOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTb 3ByKa.
I'pomKoOCTB 3ByKa.
Bricoratona. TemOp3Byka

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

aﬂeKTpOMaFHI/ITHHC BOJIHBI, UX

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

CBOMCTBA U CKOPOCTb.
[[IxanasnekTpOMarHUTHBIXBOJI
H

https://m.edsoo.ru/ffOccfe0

[TpuHIUIIBI paANOCBA3U U

24 TeneBusieHus. Pa3surtue
CpeACTB cBsi3U. Pannonokanus

o5 KonTtponsHas paborta bubnnorexa [JOK
«Konebanus u BOJHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMmonmHenHOE
pacrnpocTpaHeHuE CBeTa B bubmuorexa [JOK

26 . .
OJHOpPOJIHOM cpene. ToueuHbIin https://m.edsoo.ru/ff0cd350
HUCTOYHHMK cBeTa. JIyd cBera
OtpaxkeHue cBeTa. 3aKOHbI
oTpaxeHnus cera. [locrpoenue bubnuoreka [IOK

27 .
M300pakKeHHH B TUIOCKOM https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenomnenue cera. [loaHoe

28 BHYTPEHHEE OTpaKEHUE. bubnunoreka [JOK
[IpenenbHbIN yroa moJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKCHHUS
JlaboparopHas paboTa

29 «I/ISMI:: CHI:/IG nopKaaaTeJl;I Bubmmorexa LIOK

P https://m.edsoo.ru/ffOcd67a

MPEIOMIIEHUS CTEKIIa»
JIunsel. Iloctpoenue

30 n300pakeHuil B IMH3eE. bubnuoreka [IOK
dopMyia TOHKOU JIMH3BIL. https://m.edsoo.ru/ffOcddle
VBenuueHue JIMH3bI

31 JIaGoparopHas paboTa



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccnenoBanne cCBOMCTB
M300paXeHUH B JINH3AX)

Hucnepcus cBera. CosxxHbIN
cocrtaB Oenoro ceta. L[Ber.

32 Jlaboparopuas pabota
«Habmronenue nucnepcuun
CBETa»
HNuTepdepenuns ceera.
33 Hud I;(Ibiuzm cBeTa bubmorexa HOK
P S https://m.edsoo.ru/ff0ced22
Hudpakunonnas pemeTka
[Torepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTruyeckue MpuOOpsI U
35 YCTPOWCTBA M YCIIOBUS UX
0€301acHOTO TPUMEHEHUS
I'panu1Ibl NPUMEHUMOCTH
36 KJIaCCHUYECKOM MEXaHUKHU. bubnmuoreka [JOK
[TocTynarel cnienuaibHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIBHOCTHU
OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH. bu6mmoreka [JOK
37
3ame/JIeHne BPEMEHU U https://m.edsoo.ru/ffOcfa42
COKpAII[EHUE JITTHHBI
DHeprus u UMIYIbC
PENATUBUCTCKOM YaCTHUIIBI. bubnuoreka [IOK
38 .
CBs3p Macchl C SHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYTECOM. DHEPTUSTIOKOS
bubnmoreka [JOK
39 KonTtponsHas pabora «OnTuka. 1

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OcHOBBI cnienManbHOM Teopun
OTHOCHTEIIBHOCTI

®otonsl. ®opmyna I[Tnanka.

bu6mmoreka [{OK

40
DHeprus U UMNyinbC GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIEA0BAHNE Eu6 LIOK

nonmorexa

41 .0 A.T.
poroddpexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTodrPdexTa.

VYpaBHeHHe DUHIITEHA JIsT
42 (boTosdibexra bu6moreka [IOK
' https://m.edsoo.ru/ff0d015e
«KpacHasrpanuna»
dboTtorddekra
Hasaenne ceera. OnbiTol I1. H.
43 TeGenena bu6mmoreka [IOK
AICBd. . https://m.edsoo.ru/ff0d04a6
XHUMHYECKOEeNCUCTBUECBETA
TexHuyeckue ycTpoicTBa u
MPaKTUYECKOE MMPUMCHCHHE:

44
(dhoToseMeHT, (HOTOIATIHK,

COJIHEUHas OaTapesi, CBETOIUO.]
Pemenne 3aga4 mo teme

45 «7eMEHTBI KBAaHTOBOM bubmmorexa [IOK

https://m.edsoo.ru/ff0d0302
OTITHKH
Mopens aroma ToMcoHa.

46 OmnsiTe Pesepdopaa mo bubnuoreka [JOK
pacCestHUIO O-4aCTHLL. https://m.edsoo.ru/ff0d091a
[TnanerapHasimoaeIpaTOMa

47 [Tocrynateibopa bubmorexa HOK

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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48

N3nydeHnue u norioneHue
(hOTOHOB TIpH TIEpPEX0JIe aTOMa
C OJIHOTO YPOBHSI DHEPTUU Ha
JIpyrou. BuapicriekTpoB

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

49

BoJsiHOBBIE CBOICTBA YaCTHII.
Bounsl ne bpoiiis.
KopnyckynsspHO-BOJIHOBOM
nyanu3Mm. CIIoOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATMOAKTUBHOCTH.
OmnsiTe! Peszepdopaa mo
OTIPEJIETICHNIO COCTaBa
PaaOaKTHBHOTO M3ITyYCHHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anbda-, 6eta-,
raMma-m3JrydeHus. Biausaue
PaJMOAaKTUBHOCTH HA YKUBBIC
OpTraHU3MbI

52

OTKpbITHE TPOTOHA U
HelTpoHa. M3oTombl. Anbda-
pacnaj. DNeKTPOHHbIN U
MO3UTPOHHBIN OeTa-pacna.
l'amma-uznyuyenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBs3U HyKIOHOB B
anpe. SlnepHsie peakuuu.
Snepuslii peaxkrop. [IpoGnemsl,
IIEPCIEKTUBBI, IKOJIOTHYECKUE
ACIIEKThI SJCPHON YHEPIreTUKH

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

54

aﬂeMeHTapHLIe YaCTHUIbI.
OTKpLITI/IC MO3UTpPOHA. MeTtoapl

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

HaAOJIOIEHUS M PETUCTPALIN
2JIEMEHTAPHbBIX YaCTHII.
Kpymnsliicron
«DyHaMEeHTaJIbHbIEB3aUMOIEH
cTBUs. EnuHCTBOQH3NIECKO
KapTUHBIMUPa»

55

Bup 3Bé3mH0r0 HEbdA.
Co3sBesnus, spKue 3BE3bI,
IITAHETHBI, UX BUIUMOC
nBrxenne. ComHeyHascucTeMa

56

Comnurte. Conneunas
akTUBHOCTE. McTOUHUK
sHepruu CoJiHIla U 3BE3]T

57

3BE3BI, X OCHOBHBIE
XapaKTePUCTUKH.
3BE3ALITIaBHOMN
MOCIEA0BATEIHLHOCTH.
Bnyrpennee crpoenue 3BE3 .
CoBpeMeHHBIC TTPEICTaABICHHUS
0 TMPOUCXOKJICHUU U IBOJIFOIIIH
CoHIIa ¥ 3BE3]

58

Mneunsiii [1yte — Hama
lNanakruxka. [Tosnoxenue u
nsuxenne ComHia B
lNanaktuke. ["anakTuku.
UépHblebIphl B AAPAXTATAKTUK

59

Bcenennas. Paszberanue
rajnakTuk. Teopus bosbiioro
B3pbIBA.




PennkroBoensnyueHue.
MeraraakTuka

60

Hepemenusienpo0ieMplacTpoH
OMHH

61

Kontponsnas padora
«NIeMEeHThl aCTPOHOMUH U
acTpOPU3UKNY

62

O606maromuii ypok. Posb
(U3HUKYN ¥ aCTPOHOMHUH B
SKOHOMMYECKOH,
TEXHOJIOTHISCKOM, COIHAIbHOM
Y 9TUYECKOH chepax
JEeSATENbHOCTH YEJI0BEKA

63

O6o06matomuii ypok. Poss u
MecTO (PU3MKU U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU
KapTUHE MHUpa

64

O6o06maromuii ypok. Poib
¢buznueckoit Teopuu B
(hopmMupoBaHUHU
MPEACTABICHUHN 0 PU3NUIECKON
KapTUHE MHUpa

65

Ob6o06utaromuit ypok. Mecto
(bu3MUECKON KapTHHBI MHpa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEACTaBICHUN O TIPUPOJIE

66

PesepBHbIi ypok. Maruutnoe
noJie. DJIEKTpOMarHuTHas




WHYKLUS

PesepBHblit ypok. OnTuka.

67 OCHOBHI CITeIMATILHON TEOPUHU 1
OTHOCUTEJIbHOCTH
Pesepnslit ypok. KBanrosas
bubmmoreka [{OK
68 ¢usnKa. DIIeMEHTBI 1
https://m.edsoo.ru/ff0d1784
ACTPOHOMHUHU U aCTPOPHU3UKH
OBIIEE KOJIMYECTBO YACOB 68

[10 ITTPOIT'PAMME



https://m.edsoo.ru/ff0d1784




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

. dusnka, 10 Kacc/ KacestHOB B.A., OO0mecTBO c
OTPaHUYEHHOWOTBETCTBEHHOCTHIO «JIPODAY; AKIMOHEPHOE 00111eCTBO
«3naTenbeTBO

«IIpocsemienue»

« Ousmka, 11 xmace/ KacesnoB B.A., OOmecTtBo ¢ OrpaHHYCHHOU
OTBeTCTBEHHOCTBI0  «JIPODAY»; AxmuonepHoe obOmectBo «M3mpaTenbcTBO

«HpOCB@HleHI/IG))

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
[Tporpamma xypca duszuku mis 10—11 kmaccos. bazoBelii ypoBeHs (aBTOp B. A.
KacbsiHoB)

YMK «®u3zuka. 10 kiacc. ba3oBbiii ypoBeHb»

1. ®usnka. 10 kmacc. ba3oBblit ypoBeHb. YUEOHUK C SJIEKTPOHHBIM
npuioxenuem (aBtop B. A. KacesiHOB).

2. ®uzuka. 10 kinacc. bazobiii ypoBeHb. MeToanueckoe nocodue (aBtop B. A.
KacpsiHoB).

3. ®usuka. 10—11 knaccel. ba3oBelil ypoBens. TeTpanb 7151 1a00paTOPHBIX

pa6ot (aBTOpHI B. A. Kacesnos, B. A. KopoBun).



4. ®uznka. 10—11 kmaccsl. ba3zoBblil ypoBeHb. KOMIUIEKT TeTpanen ais
KOHTpPOJBHBIX padoT (aBTop B. A. KachsiHOB)

5. ®uzuka. 10 knacc. Junakruueckue KapTouku-3ananus (aBTopsl M. A.
VYmakos, K. M. Yiakos).

YMK «®u3suka. 11 kiacc. ba3oBblii ypoBEHb»

1. ®usuka. 11 knacc. bazoBbiil ypoBeHb. YUEOHUK € SJIEKTPOHHBIM
npwioxxenuem (aBtop B. A. KacesiHOB).

2. ®uzuka. 11 kmacc. bazosslif ypoBeHb. MeTtoanueckoe nmocooue (aBrop B. A.
KacesHOB).

3. ®usuka. 10—11 xmaccel. ba3oBeiit ypoBeHb. Terpaas 11 1a00paTOpPHBIX
pa6ot (aBTophl B. A. Kacesros, B. A. Koposun).

4. ®uzuka. 10—11 knaccel. ba3oBelii ypoBeHb. KoMIuiekT TeTpaneit ais
KOHTPOJIBHBIX padoT (aBTOphl B. A. Kacesnos, W. B. Urpsimos).

5. @uzuka. 11 kiacc. JlugakTuyeckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Ymakos).

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1 http://nsportal.ru - conanbHas ceTh paOOTHUKOB 00pa30BaHMS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkose.

3 http://festival.1september.ru/articles/ - dbectuBanp negaroruueckux uack

«OTKpBITBIA YPOK».



4 http://www.fizika.ru/ - caidt mist yaurteneid GU3NKU U UX YICHUKOB.
5 http://www.physics.ru/ - maTepuasl o gusuke.
6 www . ege .edu.ru - uapopmanmonHsiii mopran EI'D.

7 http :// school - collection . edu . ru / - equnaskomtekusal {OPos
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