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1. HOACHUTEJBHAASA 3AIINCKA

[Iporpamma no ¢uszuke 6a30BOro ypoBHS Ha YPOBHE CpeHEro 00IIero oopa3zoBaHus
pa3paboTaHa Ha OCHOBE MOJOKEHUU M TpeOOBaHUU K pe3ysbTaTaM OCBOEHHSI OCHOBHOM
oOpazoBaTenbHO mporpammsbl, mnpeactaBieHHbIx B OI'OC COO, a takxe ¢ ydéToM
dbenepanbHOl paboueil mporpaMmMbl BOCIUTAHUS W KOHLEMIIMU MPENoJAaBaHusl y4eOHOTO
npeamera «®Puszukay B 00pa3zoBarelbHBIX opranuzamnusax Poccuiickoit denepanuu,
peanu3yronX OCHOBHBIE 00pa30BaTeNbHbIE TPOrPAMMBI.

Copeprxanue nporpaMMbl 1Mo (U3MKe HaIpaBieHO Ha (OPMUPOBAHHE ECTECTBEHHO-
Hay4HOHM KapTuHbl Mupa ydamuxcs 10—11 kmaccoB npu o0yueHuu ux pusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AESTEeNIbHOCTHOTO moaxoaa. I[Iporpamma mno ¢u3snke
cootBeTcTBYeT TpeboBanusiM GPI'OC COO k miiaHUupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOy4YeHHUs, a TaKKe YYUTHIBACT HEO0OXOIUMOCTh
peanu3aiuu  MEXKIPEIMETHBIX CBSI3eM (U3MKU C ECTECTBEHHO-HAYYHBIMU YYCOHBIMU
npenMeraMmu. B Hell onpenenstoTcss OCHOBHBIE €M M3YUeHHs (PU3MKHU HA YPOBHE CPEAHETO
oOmrero o0pazoBaHus, MJIaHUPYEMbIE pe3yJIbTaThl OCBOCHHS Kypca (DU3UKU: TUYHOCTHBIE,
MeTanpeIMEeTHbIE, TIpeIMETHbIE (Ha 0a30BOM YpOBHE).

IIporpamMma no ¢pu3nKe BKIOYAET:

e [UITAHUPYEMBbIE PE3YIIbTaThl OCBOEHUS Kypca (PU3nKH Ha 6a30BOM ypOBHE, B TOM YHCIIE
peAMETHBIC PE3yJIbTaThI 110 T0/1aM O0YUYCHUS,

e cojiep)kaHue yueOHoro npeamera «Du3ukay mo rogam o0ydeHusl.

du3nka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOJBI, BBICTyHass B KaueCTBE
y4eOHOro mpeaMera B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHUU 00
okpyxatoieM mupe. IkonbHbINH Kypc GU3UKHA — CUCTEMOOOPA3YIONINH JIJIs1 €CTECTBEHHO-
HAYYHBIX y4€OHBIX MPEIMETOB, MOCKOJIBKY (hU3MUYECKUE 3aKOHBI JIEKAT B OCHOBETIPOIIECCOB
U SBJICHUH, W3ydyaeMbIX XHUMHUEH, Ouosioruei, ¢usndeckon reorpadueii 1 acCTpOHOMHUEH.
Hcnonb3oBanue M aKTUBHOE NMPUMEHEHHE (HU3MYECKUX 3HAHWUN OIpEeNsieT XapakTep U
pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUH B cQepe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJIYYEHUsI HOBBIX MaTEPHAJIOB C 3aJJaHHBIMU CBOMCTBAMH W JIpyrux. M3yueHue
(U3MKU BHOCUT OCHOBHOM BKJIaJl B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUPa
ydaniuxcsi, B (GOpMHUpPOBAHHWE YMEHHMM MPUMEHSATh HAYYHBIM METOA TO3HAHUS TpHU
BBHITIOJTHEHUN UMU Y4E€OHBIX UCCIICTOBAHHM.

B ocHOBY Kypca ¢u3uKH IJI1 YPOBHS cpeaHero oOmero oOpa3oBaHUs IMOJOXKEH PSII
uJel, KOTOPbIE MOKHO PACCMaTPUBATh KAK MPUHIHUIIBI €I0 MOCTPOCHUSI.

Hoes yenocmuocmu. B cCOOTBETCTBUHU € HEN KYPC SIBISETCA JIOTUYECKU3ABEPIIEHHBIM,
OH COJICPKUT MaTepHa U3 BCEX pa3iesioB GU3HKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM,
TaK U COBPEMEHHOU (PU3MKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca QU3MKH O0ObEIMHEH
BOKpYT (pu3nueckux teopuid. Bexymum B Kypce siBisieTcs: GOPMUPOBAHKE TPECTABICHUN
O CTPYKTYPHBIX YPOBHAX MaTepHH, BEIIECTBE U IMOJIE.

Hoes  eymanumapusayuu. EE  peanuzanus  mOpeArnosiaraeT  MCIOJIb30BAHHE
T'YMaHHUTApHOTO MOTEHITHaNa (GU3NIECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS (HU3UKH C
pazBuTueM oOllecTBa, a TaKXke C MHUPOBO33PEHUYECKHMMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIeMaMHU.



Hoes npuxnaonou manpasnennocmu. Kypc (usuku mnpenmnonaraetT 3HAKOMCTBO C
ITUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTHYCCKUX TMPHUIIOKCHUH M3YYCHHBIX TCOPUU U
3aKOHOB.

Hoesn skonocuzayuu peannszyeTcsl TOCPEICTBOM BBEACHUS SJIEMEHTOB COJCpKaHUS,
MOCBSIIIEHHBIX AKOJOTMYECKAM TMpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C
pa3BUTHEM TEXHUKH W TEXHOJOTHH, a Takke OOCYXKICHHs MpoOJeM palioOHaIbLHOTO
MIPUPOIOTIONB30BAHUS U KOJOTHIECKON OE30MMacCHOCTH.

Crep KHEBBIMU 2JIEMEHTaMU Kypca (PU3MKK Ha YPOBHE CPEeJHET0 00111eroo0pa3oBaHus
ABIIAIOTCS (u3nuecKkue Teopuu (GopMHUpPOBAHUE NMPEACTABICHUM O CTPYKTYpe HOCTPOCHUS
dusnueckor Teopuu, Poiau (yHIAMEHTAIBHBIX 3aKOHOB M IPUHIIUIIOB B COBPEMEHHBIX
NPEJCTABICHUSAX O TMPHUPOJE, TpaHUIAX MPUMEHUMOCTH TEOPHH, I OINUCAHUS
€CTECTBEHHO-HAYYHBIX SBICHUH U MPOIIECCOB).

CucTeMHO-ACSITENbHOCTHBIN MOAX0 B Kypce (DM3UKHU peann3yeTcs Mpexae BCero 3a
CUET OpraHM3AIMH SKCIIEPUMEHTAILHON IeATENBHOCTH ydamuxcs. J[ias 6a30Boro ypoBHs
Kypca (HU3UKH — OTO HCIIOJIB30BAaHUE CHUCTEMbI (POHTAIBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB M JTAOOPATOPHBIX PabOT, KOTOPBIE B IIporpamme Mo (GU3uKe 00bhEeIUHEHBI
B OOIIMI CIIMCOK YYEHUYECKUX MPAKTUYECKUX paboT. BrijeneHne B yka3aHHOM TiepeyHe
7abopaTopHBIX paboOT, MPOBOAWMBIX JJII KOHTPOJS W OIEHKH, OCYIIECTBISCTCS
y4aCTHHKaMHU 00pa30BaTEIBHOTO IMPOIECCa MCXOJS W3 OCOOCHHOCTEW IUTAHUPOBAHWS U
ocHameHust kabwHera ¢(u3uku. Ilpm sTOM oOecrmeunBaeTCss OBJIAJICHUE YYAIIUMUCS
YMEHHUSIMU MPOBOJAUTH KOCBEHHBIE U3MEPEHHUS, UCCIIEIOBAHUS 3aBUCUMOCTEN (HU3HUYECKUX
BEJIMYUH U MMOCTAHOBKY OIBITOB 110 IPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yaeIseTcsl pelIeHUI0 PacuéTHBIX M KayecTBEHHBIX 3anad. [Ipu
ATOM JIJISl PACUETHBIX 3aJ1a4 IPUOPUTETOM SIBJISIFOTCS 3a/1a4U C SIBHO 3aJJaHHOUN (pU3NYECKOn
MOJIEJTBIO, TIO3BOJIAIONINE TPUMEHSITh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJHOTO
paszena Kypca, TaKk U MHTeTpUPYS 3HAHUS U3 Pa3HBIX pa3AesioB. /[ KauecTBEeHHBIX 3a/1a4
NPUOPUTETOM SIBISIOTCS 3a/IaHMsI HAa OOBSICHEHHWE MPOTEKaHUA (HU3MYECKUX SIBICHUNA U
IIPOIIECCOB B OKPYKAIOMICH KW3HHW, TpeOyromue BbIOOpa GU3MYECKONH MOJEIH IS
CUTYallUH MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO k MarepuanbHO-TEXHHUYECKOMY
oOecrieueHuIo0 yueOHOTo mporecca 6a30BbI ypOBEHb Kypca (GU3HKK Ha YPOBHE CPETHETO
o01ero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHUSAX MPEIMETHOTO KaOnHeTa (GU3UKU WIIN
B YCJIOBHSIX HMHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYyYHOTO NHUKiIa. B
kaOuHere (GUBMKKA JOHKHO OBITh HeoOXoammoe abopaTopHOe OOOpYAOBaHHWE IS
BBHITIOJTHEHUS YKa3aHHBIX B MpOrpaMMe Mo (U3MKE YYCHHUYECKUX MPAKTUUYECKUX PadboT |
J€MOHCTPALIMOHHOE 000pYI0BaHUE.

JlemoHCTpanmonHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C MPHUHITUTIOM
MUHHAMAJILHOM TOCTATOYHOCTH M 00€CTICUNBACT MMOCTAHOBKY MEPEUNCICHHBIX BIPOrpaMMe
mo ¢uU3NKE KIIOUYEBBIX JAEMOHCTpPAIUNA NIl WCCIACAOBAHMS W3YYaeMbIX SIBICHUU W
MPOIIECCOB, YMITUPUIECCKUX U (PyHTAMEHTAILHBIX 3aKOHOB, X TEXHUYECKUX TPUMCHECHHI.

JlabopaTtopHoe 000pyaO0BaHUE VISl YICHUYECKUX MPAKTUIECKUX paboT popMupyercs
B BUJC TEMaTUYECKUX KOMIUICKTOB M OOECIEUYMBACTCS B pacuére OJHOTO KOMIUICKTa Ha



JBYX ydamuxcs. TeMaThyecKkrue KOMIUIEKTHI Ja00opaTOpHOTO 000PYy/I0BaHUS JOJIKHBI OBITh
MOCTPOCHBl HAa KOMIUIEKCHOM HCIIOJIb30BaHUU aHAJOTOBBIX M HHU(PPOBBIX MNPUOOPOB,a
TaK)K€ KOMITbIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ IIU(DPOBBIX JTa00pATOPUH.

OCHOBHBIMHM LIEJIIMH U3y4YeHUsI (PU3UKU B 00I1IEM 00pa30BaHUU SBISIOTCA:

e hopMUPOBAHUE UHTEPECA U CTPEMIICHUS YUAITUXCS K HAYYHOMY U3YUEHUIOTIPUPO/IBI,
Pa3BUTHE WX MHTEJUICKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEH;

epa3BUTHE TPEACTABICHUNA O HAYYHOM METOJAEC TO3HaHHS U (opMUpOBaHUE
HCCIIEeIOBATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

e hOpMUPOBAHNE HAYYHOTO MUPOBO33PECHUS KaK Pe3ysibTaTa U3yUYeHHUS] OCHOBCTPOCHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKY;

e hopMUpOBaHUE YMEHUN OOBSICHSTD SBJICHUS C UCIIOIB30BaHUEM (PU3MUECKUX3HAHUI
Y HAyYHBIX JOKA3aTeJIbCTB;

e hopMUpOBaHUE MPEACTABICHUN O POIH (PU3UKH JIJISl PA3BUTHS IPYTUXECTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHIA.

JlocTkenue HTUX 1eneid obecreunBaeTcsl peleHueM CIEAYIONMX 3ajad B Ipolecce
U3y4YeHHs Kypca (PU3MKH Ha YPOBHE CPEHETO 00IIero 0opa3oBaHus:

e IPUOOPETEHNE CUCTEMBI 3HAHUM 00 001X (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKJIIOUAs MEXaHHUKY, MOJICKYJISIPHYIO (PU3MKY, SJEKTPOAUHAMUKY, KBAHTOBYIO
(bU3UKY U DIIEMEHTHI aCTPOPU3UKY;

e bopMHUpOBaHUE YMEHUW TPUMEHATh TEOPETUYECKUE 3HAHUS IS OOBSICHCHHS
(bu3MUeCcKUX SIBICHUI B MPUPOJIE U TSI IPUHSITHS TPAKTUYECKUX PEIICHHUH B TOBCETHEBHOM
KU3HHU;

®OCBOEHHUE CITIOCOOOB PEIICHMs PA3NTUYHBIX 3a7a4 C SIBHO 3aJaHHOIN (hHU3MUecKoit
MOJIENIBIO, 3a/1a4, MOJPAa3yMEBAIOIINX CAMOCTOSTENbHOE co37aHue (U3MUECKOW MOJEINH,
aZIeKBaTHOU yCIIOBHSM 3a/1a4H;

e IOHMMaHUEe (PU3MYECKUX OCHOB U MPHUHIIUIIOB IEUCTBUS TEXHUYECKUX YCTPONUCTB U
TEXHOJIOTMYECKHX MPOIECCOB, UX BIUSAHUS HA OKPYKAIOLLYIO CPENY;

®OBJIaJICHHE METOJaMH CAMOCTOATEIIBHOTO IUIAHUPOBAHUS U IPOBEACHUS
(Gu3MUeCcKNX JKCIEPUMEHTOB, aHAM3a W WHTEpHIpeTanud WHGOPMAIUHU, OIMpeaeleHus
JOCTOBEPHOCTH MOJYYEHHOTO PE3YNIbTATA;

®CO3[JaHME YCJIOBHM JUIl PAa3BUTHS YMEHUW MPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOMN AEATEIBHOCTH.

Ha uzyuenue ¢usuku (6a30BbIii YPOBEHB) HA YPOBHE CPEIHET0 OOIIETO 00pa30BaHMUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heiento), B 11 kinacce — 68 yacos
(2 yaca B HezenIO).

[Ipennaraemsiii B mporpaMmmMe 1o ¢Gu3HKe MepedeHb Ja00PaTOPHBIX U MPAKTUYECKHUX
paboT ABIAETCS PEKOMEH/IOBAHHBIM, YUUTEIb JElacT BBIOOP MPOBEACHUS J1a00paTOPHBIX
paboOT U OMBITOB C YYETOM UHJIUBUAYABHBIX OCOOCHHOCTEH ydalluxcs.

2. COAEP)KAHUE OBYYEHUS

10 KJIACC
Pa3nen 1. ®u3nka 1 MeTOABI HAYYHOI'O MIO3HAHMSA



®dusuka — Hayka o npupoje. Hayunble METOABI TO3HAHUS OKpYyX)arouiero mupa. Poip
AKCTIEPUMEHTA U TEOPHUH B MPOIIECCE MMO3HAHUS IPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (U3MYECKUX SBIEHUW M mpoueccoB. HaydHble THUNOTE3bI.
dusnyecKkre 3aK0HbI U Teopuu. [ paHuIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpunHIumn
COOTBETCTBHSI.

Ponb u mMecTo ¢u3uku B pOpMUPOBAHUU COBPEMEHHOM HAy4YHOM KapTHHBI MUpA, B
MIPAKTUYECKON AEATEIbHOCTH JTIOJCH.

Jlemoncmpayuu

AHanorobsie U HUPPOBBIE U3MEPUTETBHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe ABWKEHUE. OTHOCUTEIBHOCTh MEXaHUYECKOro ABMKEHUs. Cucrema
orcy€ra. Tpaekropus.

[lepemenienre, cKOpocTh (CpellHsAsI CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOpPEHHUE
MaTepuaibHON TOUKHU, X TPOEKIIUU HA OCH CUCTEMBI KoopArHaT. ClI0)KEHHE epeMellieHUu
U CIIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥  paBHOYCKOpEHHOE TpsIMOJMHENHHOE JBWXeHue. [ 'paduku
3aBUCUMOCTU KOOPJIMHAT, CKOPOCTH, YCKOPEHMS, NMyTH U TEpPEMEIICHUS MaTepUabHOU
TOYKH OT BPEMEHH.

CBoOonHoe nazieHne. Y CKopeHue CBOOOTHOTO MaIeHHUS.

KpuBonuHeintHoe nsumkeHue. JIB)KEHUME MAaTEPUAIbHOW TOYKU IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTH, JUHEWHAs1 cKOpocTh. [lepuon u
yacTtoTta oOparnieHus. LleHTpocTpeMuTenbHOe yCKOpEeHuUe.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: CIIUAOMETD, IABHKECHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mopgenp cucrembl OTCUYETa, WJUIIOCTpALMA KUHEMATHYECKUX  XapaKTEPUCTHUK
JBHKCHUS.

[IpeoGpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3yXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne qrkeHus Tena, OpoImeHHOTo O/ YIJIOM K TOPU30HTY UTOPU30HTAIIBHO.

N3mepenune yckopeHus CBOOOTHOTO TaeHHUS.

Hanpasnenne ckopoctu npu IBUKEHUU IO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydyeHne HepaBHOMEPHOTO ABUKEHUS C LEJBIO ONPEICIICHUS MTHOBEHHON CKOPOCTH.

HccinenoBanne COOTHOLICHUS MEXIAYy NOYTSIMH, NPONUIACHHBIMU TEJIOM 34
MIOCJIEIOBATENBHBIE PABHBIE MPOMEXYTKH BPEMEHH MPH PABHOYCKOPEHHOM JBH)XKEHHUHU C
HA4YaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune nBUKEHHS MIapuKa B BI3KOW KUJIKOCTH.

N3yuenue nBmxeHus Teia, OpoIeHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa



IIpuaiun orHocutenbHOCTH [anmuies. Ilepsbiii 3akoH HeroTrona. MHepuuanbHble
CHUCTEMBI OTCUYETA.

Macca tena. Cuna. Ilpununun cynepniozuumu cui. Bropoilt 3akoH HerooTona miid
MaTepUANBbHOW TOUYKU. Tpertnuit 3akoH HproTOHA 1151 MaTeprUanbHbIX TOYEK.

3akoH BceMUpHOro TaroreHus. Cuia tsokectu. IlepBas kocMuyeckass CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoiibxeHusl, kauenust). Cuna tpenus. Cyxoe TpeHue.
Cunia TpeHusl CKOJbXeHUS W cuia TpeHus mnokos. Kosdduuuent tpenus. Cuia
CONPOTUBIICHUS MPU JIBUKECHHUU TEJIA B )KUAKOCTHU WIIH Ta3e.

[locTynarenapHOE U BpalaTebHOE JBUKEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT Ccuiibl OTHOCUTENBHO OCH BpalieHus. llinedo cunbl. YcnoBusi paBHOBeECHS
TBEPJIOrO Tea.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHUE: MOJAIIMIHUKHU, JIBUKECHHUE
HUCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SBNeHNE MHEPLINH.

CpaBHEHUE MacC B3aMMOJICHCTBYIOMINUX TEN.

Bropoii 3akoH HproToHa.

N3mepenue cui.

Cioxenue cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Jie(popMaluu.

HesecomocTts. Bec Tena rnpu yCKOpEeHHOM MOABEME U MMAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKEHHS.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3ydenne nBrxkeHUs1 OpycKa 1o HaKJIOHHOH TIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B IIPYKUHE U PE3UHOBOM
oOpasiie, ot ux aehopMalluu.

HccnenoBanue ycioBUi paBHOBECHS TBEPIOro TEIA, UMEIOLIET0 OCh BPAILICHUS.

Tema 3. 3axkonsl coxpanenus 6 mexaHuke

NMnynbec mMaTepuanbHOM TOUYKHM (T€a), CUCTEMbl MAaTepUaNIbHBIX TOYeK. MMmysibe
CUJIbl U U3BMEHEHUE UMITYJIbCA Tesla. 3aKOH COXPAaHEHUS UMITyJibca. PeakThBHOE IBHKEHUE.

PaGota cuiibl. MOIITHOCTD CHJTBL.

Kunernueckas sHeprus MmarepuanbHOi TOUKU. Teopema 00 U3MEHEHUN KUHETUYECKOM
DHEPIUMU.

[lotennmanbuass sHeprus. [loTeHnuanbpHas >SHEpPrus ynpyro aehOpMHUPOBAHHON
npyxuHbl. [loTeHnanbHas SHEpPrus Tena BOIUM3U MOBEPXHOCTH 3€MIIH.

[loTeHunanbHble U HEMOTEHIIMANbHbIE CHIIbl. CBA3b Pa0OTHl HEMOTEHIIUATBHBIX CUII C
M3MEHEHHEM MEXaHMYECKON SHEPruu CUCTEMbI Tell. 3aKOH COXPAHEHUS MEXaHWYeCKOM
DHEPIUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.



TexHuueckue YCTpPOWCTBA M IIPAKTUYECKOE IPUMEHEHHUE: BOIOMET, KOIED,
MPYKUHHBIN MUCTOJET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHMS UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

[lepexoa moTeHUMATBLHON SHEPTUN B KWHETUYECKYIO U 0OPaTHO.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3ydenne aGCONMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBI0 ABYX OJMHAKOBBIX HUTSIHBIX
MAasITHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXaHWYEeCKOW HHEepruu Tejla Ha
PUMEPE PACTSIKEHUS PESUHOBOIO KIyTa.

Pa3nen 3. MoJiekyasipaasi pu3uKka ¥ TepMOIMHAMHUKA

Tema 1. Ocno6vl MONEKYNAPHO-KUHEMUYUECKO meopuu

OCHOBHBIE TIOJIOXKEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM M MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkeHue. Jubdysusa. Xapakrep JABUKEHUA U
B3aMMO/JICMCTBUS YaCTUI] BeulecTBa. MOJIeNId CTPOEHHUS Ta30B, KUAKOCTEW U TBEPABIX Tl
1 OOBsICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ATHX Mojesiei. Macca u pa3Mepbl MOJIEKYII.
KomnuectBo BemecTsa. [loctosiHHass ABoragpo.

TennoBoe paBHoBecue. Temneparypa u e€ nsmepenue. [llkana temneparyp Llenbcusi.

Mopens wuneanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETHUYECKOMN
TEOpUHU HJACAIBHOTO Taza. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpelHeld KMHETUYeCKOU

JHEPrUHU TEIUIOBOIO JABMKEHUA yacTull rasa. lllkana remneparyp KensBuna. ['a3oBbie
3aKkOHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon J[lanpToHa. WM3omponecchl B
UCAIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduyeckoe mpeacTaBieHUE
M30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTporUCTBa U MPAKTUUYECKOE TPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIIME JUCKPETHOE CTPOCHUE BelecTBa, (HOTOrpaguu MOJIEKYI
OPTaHUYECKUX COCIUHCHUN.

OmnbiTel 10 1 GY3Un KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBHIKCHUS.

Mogens onbita ITepHa.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOIIEKYIISIPHOTO B3AUMOACHCTBHSI.

Mojenb, WILTFOCTPUPYIOLIAs IPUPOAY JaBJIEHHUS T'a3a HA CTEHKU COCYa.

OMNBIThL, WJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO T'a3a, U30MPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamophvie pabomol

Omnpenenenne mMacchl BO3JyXa B KJIIACCHOW KOMHATE Ha OCHOBE M3MEpEHUU 00BhEMa
KOMHATBHI, JaBJIICHUS U TEMIIEPATYPHI BO3yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY IMapaMeTpaMu COCTOSTHHS Pa3peKEHHOTO rasa.

Tema 2. OcHosbl mepmoOUHAMUKU

TepMmoauHamuyeckas cucteMa. BHYTpeHHsIS SHEPTUS TEPMOAMHAMUYECKON CUCTEMBI
u crnocodsl e€ wuszMeHeHus. KonumyecTBo Termuorel W pabota. BHyTpeHHsis sHeprus
OJIHOATOMHOI'0 HJI€AJbHOTO ras3a. Bunpl Teronepenadn: TemionpoBOJHOCTb, KOHBEKINS,



U3JIy4eHUe. Y IeJIbHAs TeINIOEMKOCTh BelleCcTBa. KOMM4eCTBO TEIIOTHI IPUTEIIONEPEAaye.

[lonstue 06 agmabatHoM mpouecce. IlepBbiil 3akoH TepMoauHaMuKU. [IpuMeHeHune
MEePBOro 3aK0HA TEPMOJMHAMUKHU K u3ompoIleccaM. ['paduueckas nHtepnperanus padoTs
rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.

TeroBble MamuHbl. IlpuHnmnsl neldcTBus TemnoBblXx MamuH. I[IpeoOpa3zoBanus
SHEPIruM B TEIUIOBBIX MainHaX. Ko puimeHT mone3Horo nelcTBUsl TEIJIOBON MAaIIWHBEI.
[Huxn Kapuo u ero kodQ@GUIMEHT MOJIE3HOTO NEUCTBUS. DKOJIOTHYECKHE MPOoOJIeMbl
TEIUIOPHEPIETUKHU.

TexHuueckue yCcTpoMCTBa U MPAKTUUECKOE MPUMEHECHUE: IBUTATENb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWJIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEeHHEH HPHEPTHUM TeJia MPU COBEPIICHUM PaOOThI: BBUIET MPOOKH U3
OYTBUIKU MOJI IGUCTBUEM CXKATOT'0 BO3/IyXa, HarpeBaHue 3pupa B J1aTyHHOU TPyOKe MyTEM
TpeHUs (BUICOJEMOHCTpAIINS ).

N3menenne BHyTpeHHEW SHepruu (TeMrepaTryphl) Tejla MpH Teruionepenaye.

OmnbIT o anabaTHOMY PacCHIUPEHUIO BO3AyXa (OMBIT C BO3AYITHBIM OTHHBOM).

Mogenn mapoBoil TypOUHBI, JBUTaTeiiss BHYTPEHHETO CrOpaHus, PEaKTUBHOIO
JIBUTATEIS.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3mepenue yaenbHON TeIIOEMKOCTH.

Tema 3. Aepezamnusie cocmoanusn eeujecmea. Pazosvie nepexoont

[lapoobpazoBanne u koHaeHcauus. Mcmapenne wu kunenue. AOCONIOTHas U
OTHOCHUTENIbHAS  BJIIAXHOCTh BO3Ayxa. HachelmeHHbIi map. YaenpHas — TemuioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTyphbl KUTICHUS OT JIaBJICHUSI.

Teépnoe Tteno. Kpucraimmueckue u amopdHbIe Teina. AHH30TPONHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBinenue u
KpUCTaITU3anus. Y aenbHas Tersiora miasieHus. Cyonumanms.

VYpaBHeHUE TETIOBOTrO OanaHca.

TexHuueckne ycTpoilcTBa U MPAKTUUECKOE NMPUMEHEHUE: TUTPOMETP U MICUXPOMETP,
KaJOPUMETP, TEXHOJOTHM TIOJYUYEHUS COBPEMEHHBIX MATEpUajiOB, B TOM YHUCIIE
HAaHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MMAPOB.

Kurnenune npy noHM>KEHHOM J1aBJICHUM.

Crioco0bl U3MEpEeHUs BIAXKHOCTH.

HaGnronenne HarpeBaHus U MJIaBICHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO31YXa.

Paznen 4. Di1eKTpoAMHAMHUKA

Tema 1. dnekmpocmamuka



OnekTpu3anns Tel. OJEKTpUYeCKU 3apsa. [IBa Buaa SIEKTpUYECKUX 3apsiaoB.
[IpoBONHUKM, NHUAJIEKTPUKA W MOJYNPOBOJHHMKU. 3aKOH COXPAHEHUS DJIEKTPUYECKOTO
3apsaa.

B3anmogeiictBue 3apsanoB. 3akoH Kymona. TouyeyHbI d2IEKTpUYECKUN  3apsn.
Onekrpuueckoe noje. HanpsxEHHOCTh anekTpudyeckoro mnojs. IIpuHuun cynepnosunuu
AIEKTPUYECKUX NOJIEN. JINHNK HANIPSIKEHHOCTHU DIIEKTPUYECKOTO I10JIS.

PaGora cun anexkrpocrarndeckoro mois. I[lorennuan. Pa3HOCT, MOTEHIIHMAOB.
[IpoBOIHMKM W JOHUPJEKTPUKH B  JJIEKTPOCTATHYECKOM Moje. JudiekTpuueckas
IIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. OIEeKTpOEMKOCTh IIOCKOIO  KOHJEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHJAEHCATopa.

TexHuueckne yCTporcTBa U MPAKTUYECKOE IPUMEHEHHE: IIEKTPOCKOI, dJIEKTPOMETP,

ANIEKTpPOCTAaTUYECKas  3alllUTa,  3a3eMJIEHHE  3JIEKTPONpuOOpOB, KOHJIEHCATOD,
KOIMPOBAJIBHBIN anIapar, CTPYUHBIA IPUHTEDP.
Jlemoncmpayuu

Y CTpONCTBO M IPUHIUII JEUCTBUS DIEKTPOMETPA.

B3aumopelicTBrue HARIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEJL.

ITpoBOJHUKH B JEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyecKas 3aiuTa.

JINPNEKTPUKH B JIEKTPOCTATUUECKOM ITOJIE.

3aBUCHMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIOLAAY IUIACTHH,
PAcCCTOSIHUASI MEXAY HUMH U JUDJIEKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCATOopa.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3mepenue aneKTpoEMKOCTH KOHIEHCATopa.

Tema 2. Ilocmoannstit Inekmpuueckuil mok. Toxu 6 paznuunvix cpeoax

DJIEKTPUUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHMS DJICKTPUUYECKOTO TOKa. MCTOYHUKHU
Toka. Cuna Toka. [IocTOSIHHBIHN TOK.

Hanpsixenne. 3akon Oma 7151 ydacTka LEIH.

DONEKTPpUYECKOE  CONPOTHBIICHHUE. VYaenbHOE ~ CONPOTHBICHHE  BEIIECTBA.
[TocnenoBarenpHOE, MapaJIEIbHOE, CMEMIAHHOE COCIMHEHNUE POBOIHUKOB.

PaGota snextpuueckoro toka. 3akoH J[xoyns—JleHna. MOIIHOCTh 3EKTPUYECKOTO
TOKA.

DNEeKTpOJABMKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIIEHHE UCTOUYHHUKA TOKA. 3akoH Oma
JUTs1 IOJTHOU (3aMKHYTOM) AyieKTprudeckoi nenu. KopoTkoe 3aMbIKaHue.

DNEeKTpOHHAsI MPOBOJUMOCTb TBEPJBIX METAIOB. 3aBUCUMOCTh CONPOTUBIICHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIPOBOJUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTyYKOB.

[TomympoBoguukn. CoOCTBEHHAsT M MPUMECHAs MPOBOAMMOCTH MOJYIPOBOIHUKOB.
CaoiicTBa p—n-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B PacTBOpPAax M PacIUIaBax SJEKTPOJIMTOB. DIEKTPOJIUTHYECKAS
JUCCOLMALUS. DIIEKTPOJIU3.



OneKTpudeckuid TOK B razax. CaMOCTOSATENbHBIA M HECAMOCTOATENBHBIN pa3psl.
Monnus. [1na3zma.

TexHudeckne yCcTpoONCTBA M MPAKTUUECKOE MPUMEHEHUE: aMIEepMETp, BOJILTMETD,
peocTaT, UCTOYHUKH TOKA, JJIEKTPOHATrpeBaTEIbHBIE MPUOOPHI, IEKTPOOCBETUTEIIHHBIC
pUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIU U0/, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYIIPOBOAHUKOBBINM MO/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COMPOTUBJICHUS! WJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, TIOIIAIA
MOTIEPEYHOI0 CEUCHUS U MaTepuara.

CwmernianHoe COeIMHEHUE TTPOBOTHUKOB.

[Ipsmoe  um3mepenue  siekTpoaBMKymied  cuwibl.  KopoTkoe — 3aMblkaHue
rajbBaHUYECKOTO AJIEMEHTA U OIlEeHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH COMPOTHUBIICHHUS METAJIJIOB OT TEeMIIEpaTyphI.

[TpoBOAMMOCTH AIEKTPOJIUTOB.

HckpoBoii pasps U IPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSSI TPOBOJIUMOCTD JTHO/IA.

Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomuol

N3ydenne cMenanHoOTro COeMHEHUS PE3UCTOPOB.

N3mepenue 2JIEKTPOABMKYIIEH CHJIBI HMCTOYHHMKA TOKa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHsa B 10 Kiacce OCyIIECTBISETCS ¢ YUETOM
coJlepKaTeNIbHbIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTEeMaTHKU, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvle nonsimusi, CBSI3aHHBIE ¢ U3yYEHUEM METOJIOB HAYYHOTO MO3HAHUS:
SIBJICHUE, HAyYHBIN (haKT, TUIOTe3a, GU3NIeCKasl BEIMYMHA, 3aKOH, TEOPHs, HAOII0eHNE,
AKCHEPUMEHT, MOAEIUPOBAHUE, MOJENb, U3MEPEHHUE.

Mamemamuka: pelIeHUE CHUCTEMbl YpaBHEHUMU, JWHEWHas (QyHKIusA, Mmapadona,
runepOoiia, X rpauKu U CBOWCTBA, TPUTOHOMETPpUUYECKHE (PYHKIMU: CUHYC, KOCHHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U MX MIPOCKIIUH
Ha OCU KOOPJHMHAT, CJIOKEHHUE BEKTOPOB.

buonoeuss: MexaHwmdeckoe ABWIKCHHE B JKMBOW mipupojae, auddys3us, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHuW3MOB (BUIBI TEIJIONEpENadyH, TEIUIOBOE pPaBHOBECHE),
ANEKTPUUYECKUE SIBIICHHS B dKUBOU MPUPOJIE.

Xumusi: NUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHE AaTOMOB WU MOJEKYJd, MOJb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, *KUJIKOCTEH M Ta3oB,
AIEKTPUUYECKUE CBOMCTBA METAINIOB, SJIEKTPOIUTUYECKAS JUCCOLMALINS, TaJIbBAHUKA.

l'eoepacghus: BTaXXHOCTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE IBMKEHUH C WCIOIH30BAHUEM MEXAaHM3MOB, YUET
TpPEHUS B TEXHUKE, OIIIUITHUKH, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE
(paxkera, BOAOMET U APYrHUe), ABUTATENIb BHYTPEHHETO CrOpaHus, MapoBas



TypOuHa, ObITOBOW XOJOJWIBHUK, KOHAUIIMOHEP, TEXHOJOTHH MOJYYEHHUS] COBPEMEHHBIX
MaTepuagoB, B TOM YHUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHMH, DJIEKTPOCTATUYECKAs
3alnTa, 3a3eMIJICHUE ANEKTPONPUOOPOB, KCEpOKC, CTPYUHBIN IIPUHTED,
AIIEKTPOHArpeBaTesIbHbIE TPUOOPHI, SIEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3nen 4. DiieKTpoAUHAMUKA

Tema 3. Maznummnoe nogye. IneKmMpoOMazHUMHAA UHOYKYUS

IlocTosiHHBICE MarHuTel. B3auMoielicTBHME MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MOJIE.
BekTtop marHutHOM WHAYKUMM. [IpuHIOUMI cynepno3uuyMu MarHUTHBIX TMoJeu. JlnHuun
MarHuTHOM WHAYKUMHU. KapTuHa JHUHUNA MarHUTHOM WMHAYKIMU TIOJs MOCTOSTHHBIX
MarHuTOB.

MarauTtHoe 1ojie TPpOBOJHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIMM MarHUTHOTOMOJIS
JUTMHHOTO MPSIMOTO MPOBOIHUKA U 3aMKHYTOT'0O KOJIBIIEBOTO MPOBOIHUKA, KATYIIKA CTOKOM.
OnbiT OpcTena. BzaumoaelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HarpaBJICHHUE.

Cuna Jlopenua, €€ MOIyJdb W HampaBieHHUE. [[BUKEHUE 3apsiKEHHOW YacTUIlbl B
OJTHOPOJTHOM MarHuTHoM nojie. Pabora cuiel Jlopenna.

SBreHUE PIEKTPOMArHUTHOM HMHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOW WHIYKIIUU.
DNIEKTPOABWIKYIIAS CUJIA MHIYKIMU. 3aKOH AJIEKTPOMArHUTHOM UHAYKIMKU Dapajes.

BuxpeBoe anekTpudeckoe mojie. INEKTPOABUKYIIAA CHJIa UHAYKIMU B IPOBOJHUKE,
JIBUKYIIEMCS MTOCTYIATEIbHO B OJTHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTD. SIBIEeHUE CAaMOMHIYKIIMU. DJIEKTPOABUKYIIAs CHUJIa CAMOUHAYKIIMH.

DHEpPrusi MAarHUTHOTO MOJISI KaTYIIKU C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHU4YecKne yCTPOMCTBA M MPAKTHYECKOE NPUMEHECHHUE: ITOCTOSIHHBIE MATHUTBHI,
3JICKTPOMATHUTHI, SJICKTPOIBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YACTHUII, MHIYKIIHOHHAS
11eYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JICKTPOHHOT'O MyYKa MArHUTHBIM TTOJIEM.

JIvHUY UHAYKIIMA MArHUTHOTO TTOJIS.

B3anmopelicTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3IEKTPOMArHUTHON UHIAYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTh  AJICKTPOJBHKYIIEH CHJIBI MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MarHuTHOTI'O MOTOKA.

SIBeHrEe CaMOVHYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi

N3yyeHne MarHuTHOTO MOJISI KATYIIKUA C TOKOM.



NccenenoBanne neiCcTBUSA NOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

UccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHON WHAYKIWH.

Pa3nen 5. Koiebanus U BOJIHbBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHumMHble KoJ1e0aHus

Konebarenbhas cuctema. CBoOOIHbIE MexaHWYeckue KosneOanus. ['apMoHmyeckue
konebanus. Ilepuon, yvacrora, ammuutyna u (aza konedanuil. IIpyXKMHHBIA MasSTHHK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TrapMoOHMuYecKuX Konebanuil. IIpeBpamienue
SHEPIUM MPU TAPMOHUYECKUX KOJICOAHUSX.

KonebarenpHbiit KoHTYp. CBOOOIHBIE JIEKTPOMATHUTHBIE KOJIEOAHUSI B HJICATHBHOM
KOJeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHHUYECKUMH U DJIEKTPOMArHUTHBIMU
koneOanusmu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUS DSHEPrMM B UACAIHHOM
Kosie0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXalwlUX KojeOaHUsAX. BBIHYXIEHHbIE MEXaHUUYECKHE
kosieOanus. Pezonanc. BeiHyX/I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS.

Ilepemennblii Tok. CMHYyCOUANBbHBIA MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U AEHUCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA M HAIPSKEHUSL.

Tpauncdopmatop. [IpousBoacTBo, nepenaya U NOTpedIICHNUE PICKTPUIECKON IHEPTUU.
DKOJIOTMYECKHE PUCKH IMPHU MPOU3BOJACTBE JIIEKTpOdHEpruu. KynbTypa HCNOIB30BaHUA
AIEKTPOIHEPTUH B IOBCEHEBHOM KU3HU.

TexHuueckne yCcTpONCTBA M NMPAKTUYECKOE MPUMEHEHME: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOrO TOKA, JUHUU AJEKTPONIEpeaay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB — KoJjieOaTeNbHOW  CHUCTeMBbl  (NMPYKUHHBIA WM
MaTE€MAaTHYECKU MasiTHUK).

HaGmronenne 3aTyxaronx KojaeoaHui.

HccnenoBanne CBOMCTB BBIHYKIECHHBIX KOJICOaAHUH.

Hab6monenue peonanca.

CB0OOIHBIC 2JICKTPOMArHUTHBIE KOJICOaHUSI.

OcuwuiorpaMMbl (3aBUCUMOCTH CUJIBI TOKa M HAIMPSDKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onaHc mpu nmociien0BaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKH UHAYKTUBHOCTH
Y KOHJEHCATOpA.

Mogenb TUHUY 3JIEKTpOIiepeIayuu.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomol

HccnenoBanne 3aBUCHUMOCTHU MEPUOAA MaJbIX KOJEOaHWI Tpy3a Ha HUTH OT JIJTMHBI
HUTU U MAcCChI Ipy3a.

NccenenoBanne mepeMEHHOrO TOKA B LENU U3 MOCIEI0BATEIBHO COCAMHEHHBIX
KOHJIEHCATOpa, KaTyIlIKK U pe3UCTopa.

Tema 2. Mexanuueckue u 3J1eKmMpoMaZHUMHbLE G0JIHbL

MexaHnuueckue  BOJHBI, ycnoBus — pacnpoctpanenus.  Ilepumoa.  CkopocTh
pacrpocTpaHeHusl U JJIMHA BOJIHBL. [lonepeuynsie u npoaoibHble BOIHBL. VHTEppepeHuus
U qudpakus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ['poMKkocTh 3ByKka. Beicota ToHa. TeMOp 3ByKa.



DJIEKTPOMAarHUTHbIE BOJHBL. YCIOBHS HW3JYyYE€HUS BJICKTPOMArHUTHBIX BOJIH.
B3aumnuas opueHtauus BekTopoB E, B, V B snmekrpomarautHoii BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHUE, MpEIOMJICHUE, MoJspu3anus, Iudpaxius,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxkana 3MeKTpOMarHuTHBIX BOJIH. [[pMeHEHNEe AEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHIMIIBI pagUOCBA3U U TelIeBUACHU. Paguonokanys.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEN CPEIBI.

TexHuueckue  yCTpOWCTBA UM NPAKTUYECKOE  NPUMEHEHUE:  MY3bIKaJbHbBIC
WHCTPYMEHTBI, YJIbTPa3BYKOBas JUArHOCTHKAa B TEXHUKE M MEIMIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U MPOOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeniinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGmronenne cBS3UM IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOW M YacCTOTOMU
KoJeOaHuM.

HccnenoBanne CBOMCTB AJIEKTPOMAarHWTHBIX BOJIH: OTPaKEHUE, MPEJIOMIIEHUE,
noJisipusanus, 1udpakius, nHTepdepeHuus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. lIpsimoinHEilHOE pacpoCTpaHEHHE CBETa B OJHOPOIHOM
cpene. JIyd cBera. ToueUHbI UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHnit B TIIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHBI MpeEIOMIICHUA cBeTa. AOCONIOTHBIM TMOKa3aTelhb
npenomiieHus. [lostHOe BHyTpeHHEE oTpakeHue. [IpenenpHbIil yrosl mOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

Hucniepcus cBeta. CriokHBIN cocTaB Oemoro cBeta. L[er.

CobOuparomue u pacceuBaroniue JIUH3bl. ToHkas nuH3a. DOKYCHOE pACCTOSTHUE H
onTUYEeCKas cuja TOHKOW JmH3BL. [locTpoeHume wu300pakeHU B COOHMpAOIMINX U
paccenBarouX JuH3aX. PopMysa TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenpl TPpUMEHUMOCTH T€OMETPUUYECKON ONTHUKHU.

BonnoBas onrtuka. UuTepdepenmus cBera. KorepeHTHbIE HCTOYHUKHU. Y CIOBUS
HAONIOCHUS MaKCUMYMOB M MHUHUMYMOB B HMHTEP(EPEHIIMOHHOW KapTUHE OT ABYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus cera. JludpakmuonHas pemérka. YCIOBHE HAOIIOICHHUS TIIABHBIX
MaKCUMYMOB IpH MaJICHUH MOHOXPOMATHYECKOI0 CBETA Ha JU(DPAKIIMOHHYIO PEHIETKY.

[Tonspuzanums ceera.

TexHuueckue ycTpoilcTBa U MPAKTUUECKOE NMPUMEHEHUE: OYKH, Jyma, (oToanmapar,
MPOCKIUOHHBIA anmnapaTt, MUKPOCKOII, TEJECKOI, BOJIOKOHHAS OINTHKA, NU(PPaKIHOHHAS
peeTKa, MoJApous.



Jlemoncmpayuu

[IpsiMonuHeliHOE pacpoCTpaHEeHHUE, OTpaKEeHUE U npeomieHue cBera. OnTuueckue
npuOOpBHI.

[TonHOE BHYTpeHHEE OTpaxkeHue. Moielib CBETOBOIA.

Hccnenosanue cBOMCTB M300paxKeHUI B JIMH3AX.

Mojenn MUKpOCKONa, TEIECKOIA.

HaGmonenune nntepdepeHum crera.

HaGmonenue nudpakuuu crera.

HaGmonenue nucnepcun cBera.

[TonmyueHue criekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHnue cniekTpa ¢ MOMOIMILIO0 TUPPAKIIMOHHON PEIIETKH.

HaGmtonenue nonsipusaiuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomuol

N3mepenue mokazarens NpeJoMIICHUS CTEKIIa.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HaGmronenue nucnepcun cBera.

Pa3jien 6. OcHOBBI clIeMATBHOI TEOPUH OTHOCHTEJIBLHOCTH

['paHuIB TPUMEHUMOCTH KJIACCHYECKON MeXaHuKU. [TocTynaThl crieruaibHON TeOpUun
OTHOCHUTEJIbHOCTH: WHBApPUAHTHOCTh MOJYJISl CKOPOCTH CBE€Ta B BaKyyMme, MPUHITUII
OTHOCHUTEJIBHOCTU DUHINITEIHA.

OTHOCUTENBPHOCTHh OJHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHU U COKPALIEHUE JIJIUHBI.

DHeprus U UMIYJbC PEISATUBUCTCKON YaCTHUIBI.

CBs13b Macchl C JHEPTUEN U UMITYJIbCOM PEISATUBUCTCKON YACTULIBI. DHEPTHUS MMOKOS.

Paznen 7. KBanToBas pusuka

Tema 1. Dnemenmuvt Keanmogoii OnMuKU

®otonbl. ®opmyna [lnanka cBa3u sHepruu (OTOHA C €ro 4YacTOTOM. DHEprus u
UMITYJIBC (DOTOHA.

OtkpeiTie U wuccuenoBanue ¢oroddpdexra. Ompitel A. I'. CronetoBa. 3aKoHBI
dororddexra. VYpaBHeHue OiiHmrerHa s (doroddpdexra. «KpacHas rpaHHIIaN
doTorddexra.

JlaBnenue ceeta. OnbiTel 1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpOHCTBA U MPAKTUYECKOE TPUMEHEHHUE: (POTOIIEMEHT, (OTOJATIHK,
coJHe4YHasi OaTapesi, CBETOAHNO/I.

Jlemoncmpayuu

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHEMTHETO (oTOdDeKTa.

Ceeroguo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnwiTel Pesepdopma mo paccessHUIO o -YacTHIIL.
[Inanerapuas moaens atoma. [loctynarel bopa. M3nydenue u nornouienue GOToHOB MpU



IIepeX0/Ie aTOMa C OJAHOTO YPOBHS dHEPruu Ha Apyroil. Bunasl ciektpoB. CiekTp ypoBHEN
SHEPIuM aToMa BOAOPOAA.
BonHoBeie cBoiicTBa uyactun. Bomnbel ge bpoina. KoprnycKynisipHO-BOIHOBOU
TyaJIi3M.
CHOHTaHHOE U BBIHYXJEHHOE U3JIyYEHUE.
TexHuuyeckue ycTpoMCTBA U NMPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaIbHbIM aHAIN3
(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJHBI JIa3epa.
HaGmonenue nuHedyaThIX CIEKTPOB U3TyUYEHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomuol
HaGmonenue nuHe4aToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI,  JIOKa3bIBAIOUIUME  CIIOKHOCTh  CTpoeHus  sanapa.  OTkpeiTHE
paanoaktuBHOCTH. OmbiTel Pesepdopna mo omnpeneneHU0 cocTaBa pPajaHMOAKTHBHOTO
uznyuenus. CpoiicTBa anbda-, 6era-, raMMa-usnydeHus. BrnusHue paanoakTUBHOCTH Ha
YKVBbIC OPTraHU3MBI.
OTtkpeiTHE TTpOTOHA U HeWTpoHa. Hyknonnas monens snapa ['eiizenOepra—Banenko.
3apsn sapa. MaccoBoe uucio sapa. M30Tomnsl.
Anbda-pacnan. INeKTPOHHBI W TO3UTPOHHBIM OeTa-pacnan. [amma-uziayuyeHue.
3aKOH palMOaKTUBHOIO pacnaja.
DHeprust CBsI3M HYKJIOHOB B sifipe. SaepHbie cuibl. Jlegext macchl sapa.
SAnepnsie peakiuu. JleneHue u CUHTE3 AEP.
Anepssiii peaktop. TepmosiaepHbiii cuaTe3. [IpoOnemMbl 1 MEPCIEKTUBBI SACPHON
SHEPIreTUKU. DKOJIOTUYECKUE ACIIEKTHI SIAEPHON SHEPTETUKH.
DJieMeHTapHbIe YacTUIbl. OTKPBITHE TTO3UTPOHA.
MeTtobl HaOMIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YACTHII.
dyH1aMeHTaIbHbIe B3auMOAeHCTBHSA. ENMHCTBO hU3MYECKOM KapTHHBI MUpA.
TexHuueckue yCTpOMCTBA M NPAKTHYECKOE IIPUMEHEHHE: JIO3UMETpP, Kamepa
Bunbcona, simepHbIii peakTop, aToMHas Oomoa.
Jlemoncmpayuu
Cu€TynK MOHU3UPYIOIIUX YaCTHLL.
Yyenuueckuii sxcnepumenm, nabopamophsie pabomol
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).
Pa3nen 8. DyieMeHTHI aCTPOHOMHUM U ACTPOPUZUKHI
Otanbl pa3BuTHs acTpoHoMuH. [IpukiamHOe W MHPOBO33PEHUYECKOE 3HAUYCHHE
ACTPOHOMHUH.
Bun 3Bé3nnoro Heba. Co3Bes3nus, SpKue 3BE3/IbI, INIAHETHI, UX BUIUMOE JBHKEHUE.
Conneynas cucrtema.
Connue. ConHeuHast aktTuBHOCTh. McTounuk sHeprun CoJiHIa W 3BE3A. 3BE3MBI, UX
OCHOBHBIC XapaKTEPUCTHKHU. /[narpamMma «CHEKTPAIbHBIM KIIACC — CBETUMOCTBY. 3BE3JIbI



IJIaBHOW TMOCJIEN0BATENBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTBY» ISl 3BE3]l TJIABHOU
MOCIIEIOBATENBLHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHBIE MPEACTABICHUS O
MIPOUCXOXKIAEHNUHN U 3BOJroIMU CoJHIA U 3BE31. DTalbl )KU3HU 3BE3L.

Muneunsiii [IyTs — Hama ["anmaktuka. [lonoxenue u neuxenue Connna B ['anakTuke.
Tunel ranaktuk. Paguoranaktuku v kBasapbl. UEpHbBIE ABIPHI B AIpAX TATAKTUK.

Bcenennas. Pacvpenue Beenennoii. 3akon Xa66ia. Pazoeranue ranaktuk. Teopus
Bosbmioro B3peiBa. PeukToBoE u3iyyeHue.

Macmtabnas crpykrypa Beenennoil. Meraranakruka.

Hepeménnbie mpobiieMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus

HaGmtonenust HEBOOPYKEHHBIM  TJ1a30M € KCIOJBb30BAaHUEM  KOMITBIOTEPHBIX
NPWIOKEHUMN NI OMPEACIICHUS TIOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1usi CEBEpHOro MONYIIAPUS U SIPKUE 3BE3IBI.

HaGmonenus B Teneckon Jlynsl, minaner, Maeunoro I[lyTu.

O6o0maromee NOBTOPEeHNE

Ponbs ¢u3uku m acTpOHOMHHM B DKOHOMUYECKOM, TEXHOJOTUUYECKOH, COIMAIBHON H
TUYECKON cdepax AesATEILHOCTH YelIOBEKa, POJb U MECTO (U3MKU M aCTPOHOMHH B
COBPEMEHHOW HAay4yHOW KapTWUHE MHUpa, POJb (Pu3nueckod Teopuu B (PopMHUpOBAHUU
npeaAcTaBiIeHUN 0 (pU3NUecKo KapTHHE MUPA, MECTO (PU3UIECKON KapTUHBI MUpPa B 00IIIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢uzuku 6a3oBoro ypoBHs B 11 kiacce ocCyiecTBIsieTcs ¢ yU4ETOM
coJiep KaTeNIbHbIX MEXIPEIMETHBIX CBSI3€i ¢ KypcaMHW MaTeMaTHKH, OMOJIOTHHU, XMUMUH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemnvle nonsimus, CBsI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO IMO3HAHMUS:
SIBJICHUE, HAyYHBIN (haKT, TUIOTE3a, (U3NIECKasl BEIMYMHA, 3aKOH, TCOpHs, HAOIIOICHHE,
AKCHEPUMEHT, MOAEIUPOBAHUE, MOJENb, U3MEPEHHUE.

Mamemamuka: penieHUE CHUCTEMbl ypaBHEHHH, TPUTOHOMETPUUYECKHE (YHKIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO,BEKTOPBI
U UX MNPOEKIMU HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJHBIE SJIEMEHTAPHBIX
(byHKIUH, TPU3HAKK OO0 TPEYTOJIBHUKOB, OMPEIEICHUE TIOMATUIIIIOCKUX GUTyp U
o0BEMa Te.

Buonocus: >nekTpuyeckue SBICHUS B KUBOU MPHUPOE, KOJeOaTEIbHBIC ABUKCHUS B
YKABOW MPUPOJIEC, ONITUUECKUE ABJIEHUS B )KUBOU MPUPOJIEC, ACUCTBUE PaJuallii Ha KUBbIC
OpraHu3MBl.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUYECKOW PEMIETKH, CICKTPATbHBIN aHAIH3.

l'eoepaghus: MarHuUTHBIE TMONIOCa 3€MIIM, 3aJ€KH MArHUTHBIX pya, (GoTochEmKa
36MHOW MOBEPXHOCTH, MPEICKAZAHUE 3EMIIETPSCCHUMN.

Texnonocua: ~ NUHUM  DJIEKTPOIIEpenad, TIEHEpPATOp  IMEPEMEHHOr0  TOKa,
AJIEKTPOJBUTATENb, UHAYKIIMOHHAS I€Yb, Pajap, paJHONPHEMHHK, TEJIEBU30pP, AHTCHHA,
tenedon, CBU-neus, NpOEKIIMOHHBIN anmnapaT, BOJIOKOHHAs ONTHKA, COTHEYHasi OaTapesl.



3. TINIAHUPYEMBIE PE3YJBTATbBI OCBOEHUS ITPOT'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenue yueOHoro npenmeta «dusnka» Ha ypoBHE cpeiHero o0iero oopasoBaHus
(6a30BbIll  YpOBEHb) JOMKHO OOECHEUYUTh JIOCTUKEHHUE CICAYIOIINX JUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBLIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHUSA ydeOHoro mpeamera «Du3uKay TOJDKHBI
OTpa)kaThb TOTOBHOCTb M CIIOCOOHOCTH YyYalllUXCS PYKOBOACTBOBAThHCS CHOPMHUPOBAHHOM
BHYTpPEHHEH MO3UIUEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTAIMH, MO3UTHUBHBIX
BHYTPEHHUX YOEXKJICHUN, COOTBETCTBYIOUIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO
o0llecTBa, pPACHIMPEHUE KUBHEHHOTO ONBbITA M OMbITa JESITSJIBHOCTH B IMpoIlecce
peanu3alry OCHOBHBIX HAMNpPABJICHUN BOCIUTATEIBHON NESATEIBHOCTH, B TOM YHUCIE B
YacCTH:

rPa’KAAHCKOT0 BOCIIMTAHMSA:

c(hOPMUPOBAHHOCTh TPAXKJIAHCKOW TO3UIIMM  YYallerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIeHA POCCUMUCKOTO OOIIECTBA;

IPUHSTHE TPaAUITMOHHBIX 00111eUeI0BEUECKUX I'YMaHUCTUYECKHUX "
JNEMOKPaTUUYECKUX 1IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICITEIIbBHOCTh B UHTEPECaX TI'PakJIaHCKOT0 OOIIECTBRa,
y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHUE B3aUMOJECHCTBOBATh C COLMAIBHBIMU HHCTUTYTAMU B COOTBETCTBUU C MX
(GYHKIUSIMY U HAa3HAUYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

NATPHOTHYECKOT0 BOCITUTAHMS:

c(hOopMHUPOBAHHOCTh POCCUNCKOM IpakTaHCKOW WICHTUYHOCTHU, MATPUOTU3MA;

LEHHOCTHOE OTHOUIEHUE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTHKEHUSIM POCCUNCKHUX
y4€HBIX B 00J1aCTH (DU3UKH M TEXHHUKU;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh ~ OIICHWBATh CHUTYyalldi0 W TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpPUEHTHPYSACh HA MOpPAJIbHO-HPAaBCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM UYHCIIE B
NEATENBHOCTHA YYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIA/Ia B MIOCTPOEHUE YCTOMUYMBOTO OYAYIIErO;

3CTETHYECKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOLICHHWE K MHUpPY, BKIIOYAas 3CTETUKY HAy4YHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;

TPYAOBOT0 BOCTINTAHUA:

WHTEPEC K pasnudHbiM cdepam MpodecCHOHATHHON ACSITEIBHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PUBMKOW M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP Oymymien
npodeccun u peann30BeIBaTH COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh U CITIOCOOHOCTh K 00pa30BaHUIO U CAaMOOOPA30BAHUIO B 00JIaCTU (PU3UKU
Ha MPOTSKEHUU BCEH KU3HH;



JIKOJOrMYEeCKOI0 BOCIIUTAHMSA

c(OpPMUPOBAHHOCTH 3KOJOTMYECKON KYJIBTYPhl, OCO3HAHME IJI00AJIBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUN B OKPYKAIOLIEH CPEIe HA OCHOBE 3HAHUSA
LeJIEW YCTOMYMBOIO Pa3BUTHUs YEJIOBEYECTBA,

paclIMpEHUE OMNBITA AEATEIBHOCTH JKOJOTMYECKON HANPAaBJIEHHOCTH HAa OCHOBE
MMEIOILUXCS 3HAHUM 110 (PUBHKE;

LHEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HUECKON HAYKU;

OCO3HAaHHE ILIEHHOCTHM HAaY4YHON JEATEIbHOCTH, TOTOBHOCTH B IIPOLIECCE H3YyUYEHMS
(U3HKU OCYIIECTBISATh MPOEKTHYIO M UCCIIEI0BATEILCKYIO IESITEIbHOCTh UHIMBHUYaJIbHO
U B TpymIie.

METAIIPEAMETHBIE PE3YJIbTATBI

IMo3naBaTeJbHbIE YHUBEPCAJbHbBIE YUeOHbIE TeiicCTBUS

ba3oBble JJoruyecKne AeMCTBUS:

CaMOCTOSATEILHO (POPMYIHPOBATH U AKTYaJIM3UPOBATH MIPOOJIEMY, pacCMaTpUBaTh e
BCECTOPOHHE;

OTIPECIISITh NN ACATEIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTHIKCHUS,

BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTpUBAEMbIX (HU3UUECKHUX
SIBJICHUSIX;

pa3pabaTbiBaTh IUIAH pelieHdus TMpobiieMbl ¢ YYETOM aHaIM3a HMEIOITUXCS
MaTepHaJbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB IIEIISM,
OIICHUBATh PUCKH TOCIICACTBUN IEATCIbHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUSX PEaIbHOTO, BUPTYAJIBHOTO U
KOMOHWHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH )KU3HCHHBIX MPOOIIEM.

Ba3oBnble uccienoBareibckue AeCTBHUA.

BIIQJICTh HAyYHOM TEPMUHOJOTHEH, KIIOYEBBIMH TIOHATHAMH W  METOJaMH
buznuecKon HayKu;

BJIAJICTh HABBIKAMHM YYCOHO-HCCIICIOBATCIIBCKOM M IPOCKTHOW JICATEIHLHOCTH B
obsactu PU3HKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY ITOMCKY METOJIOB
pereHus 3a1a4 GU3NISCKOro CoJep KaHus, IPUMECHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHMSI;

BIIQJICTh BUJAMH JCATEILHOCTH TI0 TTOJYYSHHIO HOBOT'O 3HAHUS, €TI0 MHTEPIPETAIUH,
peoOpa3oBaHUI0 M NMMPUMCHECHHUIO B PA3IMYHBIX yUYCOHBIX CHTYAIMSAX, B TOM YHCIIE TPH
CO37aHUM YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISBIIATh NPUYUHHO-CJICACTBEHHBIC CBS3W M aKTyaJHW3WPOBATh 3a7ady, BBIIBUTATH
TUIIOTE3y €€ pelICHHs, HaXOAUTh apTyMEHTHI JIUIA JIOKa3aTeIbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh MapaMeTPhl M KPUTECPUHU PEIICHUS,

aHAJM3MPOBATh TOJYYCHHBIC B XOJI€ PCIICHHS 3aJadyd PE3yIbTaThl, KPUTHUYCCKH
OIICHUBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MECHEHUE B HOBBIX YCIIOBHSIX;



CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 33/1aul B 00PA30BaATEIbHOU JEATEIbHOCTH,
B TOM YHCJI€ IPU U3YYCHUU (PU3UKWY;

JIaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

yMETb  MEPEHOCUTh  3HAaHWS 10  (U3MKE B  MPAKTHUYECKYyI0  00JacTh
KU3HEESITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC UJIEH, TTPEJIAraTh OPUTMHAIIbHBIC MTOJIXOAbI U PEIICHUS,

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pab6ora ¢ undgopmanmeii:

BJIAJ€Th HABBIKAMU TMOJydYeHUs uUHoOpManuu ¢GU3UYECKOTO COJEpKaHUS U3
UCTOYHUKOB  Pa3HBIX THUIOB, CAaMOCTOSTEIIBHO  OCYIIECTBIISITh MOMUCK, aHAJIU3,
CUCTEMATH3allMI0 W MHTEPNpeTalnui0 HWHQOpMalMK pa3IuuHbIX BUIAOB H  (popMm
pEJCTaBICHUS,

OIICHUBAThH JIOCTOBEPHOCTh MH(POpMALINH;

UCIIOJIB30BaTh Cpe/ICTBA MH(OPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
peleHn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3alMOHHBIX 3aJ71a4 C COOJIOICHUEM
TpeOOBaHUN OSPrOHOMHUKH, TEXHHKH OE30MaCHOCTH, THUTHEHBI, pecypcocOepexeHus,
IIPABOBBIX U 3TUYECKUX HOPM, HOPM UH(OPMAIIMOHHON 0€301MacHOCTH;

CO3/1aBaTh TEKCThI (U3UYECKOr0 COACPKAHHUS B PA3UYHBIX ¢dopmaTax ¢ Y4ETOM
Ha3HA4YeHUsT WH(QOpMaMK U IIEJIEBOM ayJIUTOPUHU, BHIOMpass ONTUMAJIbHYIO GopMy
NPEACTABICHUS U BU3YyaJIU3aLUU.

KoMMyHuKaTHBHBIE YHHUBEpPCAJIbHbIC YUeOHbIe 1eiiCTBUA:

OCYIIECTBIISITH OOIIEHHE HA YpoKax (PU3UKHU U BO BHE-YPOUHOU AESATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOHPIUKTHBIX CUTYaIllui U CMSTYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTMUHO H3JIaraTh CBOK TOUYKY 3PEHHS C UCIOIB30BAHUEM SI3BIKOBBIX
CPEACTB;

NOHUMATh M HUCTIOIH30BATh MPEUMYIIECTBA KOMAHIHON U MHAMBUAYATbHOU PabOTHI;

BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUMN C YUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEM Ka)J0r0 4JIeHA KOJIJIEKTUBA;

IPUHUMATh LEJIU COBMECTHOM IEATENbHOCTH, OPraHU30BbIBATh U KOOPJIAWHHUPOBATH
JNEUCTBUA MO €€ TOCTUKEHUIO: COCTABIIATH IIaH JIEUCTBUM, paCIPEAEIATh POJIU C YUYETOM
MHEHUU Y9aCTHUKOB, 0OCYKJIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAa4€CTBO CBOEr0 BKJAJa M KaXJOTO0 yYaCTHUKA KOMAHIBI B OOIIMIA
PE3yNbTAT MO Pa3paboOTaHHBIM KPUTEPUSM;

MpeJIaraTb HOBBIE MPOEKTHI, OLIEHUBATH UAEH C TIO3ULIMU HOBU3HBI, OPUTUHAJIBHOCTH,
MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETMYECKOE ITOBEJCHUE B PA3JIMYHBIX CUTyaLHSX,
MPOSIBIISITh TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIC YHHBepCaJbHbIC YUeOHbIE eiiCTBHS

Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIIATH MO3HABATEIBHYIO JCSITEIIBHOCTh B 00J1aCTH (DU3UKH U
ACTPOHOMMH, BBISIBIISITh MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITEJIbHO COCTABIIATH IUIaH PELICHUS PACUETHBIX U KAUECTBEHHBIX 3ajay, IUIaH
BBINIOJIHEHUS TMPAKTHYECKOW pabOThl C YYETOM MMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYalHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX PEANOUYTCHU;

JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTD
3a pelieHue;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO 3PYAUIMU B oO0JacTu (PU3MKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B JICSITEIbHOCTD, OLIEHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJa/IeTh HAaBBIKAMHM [O3HABATEIbHOW pe(IEKCHUM KaK OCO3HAHMSI COBEpIIaeMbIX
JEHUCTBUHN U MBICIIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHU;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU Il OLICHKU CUTYalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATD PEIICHUS 110 UX CHUIKEHHUIO;

NPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHAJIN3E PE3YJIbTATOB JI€ITENbHOCTH;

NPUHUMATH ce0sl, MTOHUMAasi CBOU HEJOCTATKHU U IOCTOUHCTBA;

NPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHAJIN3E PE3YJIHTATOB JEATEIbHOCTH;

pU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OMIUOKH.

B nporecce nocTKeHUS TMYHOCTHBIX Pe3yJIbTATOB OCBOEHUS MPOTPAMMBI 1O (PU3HUKE
JUIsL  YPOBHS CpeIHEero oOmero oOpa3oBaHMs Yy YYallUXCS  COBEPIICHCTBYETCS
AMOIIMOHATBHBIN UHTEIJIEKT, IPEANoIaraloui copMUpPOBAHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOMIETO CIOCOOHOCTh TOHHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHME, BUACTh HAMPABICHUS PAa3BUTUSI COOCTBEHHOW SMOIMOHAIBHOU Chephl, OBITH
yBEpPEHHBIM B cebe;

CaMOpETYJTUPOBAHMS,  BKJIIOYAIOIIETO  CAMOKOHTPOJb, yMEHHE  MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEICHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHHSIM U TMPOSIBIISTH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTUBALIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHUIO LIENIH U YCIIEXY,
ONTHMH3M, THULIMATUBHOCTh, YMEHHE JIECTBOBATh NUCXO/IS U3 CBOMX BO3MOXHOCTEN;

AMIATHUHU, BKIIIOYAIOUIEH ClIOCOOHOCTh MOHUMATh 3MOIMOHATIBHOE COCTOSIHUE APYTUX,
YUUTBIBaTh €r0 TpPU OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTh K COUYYBCTBUIO U
COIEPEKUBAHHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIMIMX CIOCOOHOCTHh BBICTPAMBATH OTHOIICHHS C
JIPYTHMH JIIOIBMH, 3200 TUTHCS, TIPOSIBIISITH MHTEPEC U pa3pemiaTb KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbTATHI
K xonmy oOyuenus B 10 kiacce mpeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y YUAITNXCS YMEHUH:



JEMOHCTPUPOBATh HA MpPUMEPAX pOJib M MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HaAy4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTUH,
B IIPAKTUYECKOM JEATEIBHOCTH JIFOJIEH;

YUYUTHIBATh TPAHUIIBI IPUMEHEHUSI U3YUEHHBIX (PU3MUECKUX MOJIENICH: MaTepruaibHas
TOYKa, UHEPIHAJIbHAS CUCTEMA OTCUETa, aOCOIIOTHO TBEPI0E TEJI0, U CATbHBIN ra3, MOACIH
CTPOCHUs Ta30B, XUIKOCTEH M TBEPABIX TEJ, TOYECUHBIM DJIEKTPUUYECKUU 3apsl IIpU
pelieHnu pu3nUecKux 3aady;

pacrio3HaBaTh (U3UYECKUE SABICHUS (MPOIECCh) U OOBICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKON ~ TEOpHUH CTPOCHHUS BEILIECTBA 151
ANEKTPOJIMHAMUKHU: PAaBHOMEPHOE W DPABHOYCKOPEHHOE NPSIMOJMHENHOE JBUKEHHUE,
CBOOOJHOE MaJeHHE TeJ, ABMKEHUE MO OKPYKHOCTH, WMHEPLMS, B3aUMOJECHCTBUE TeT,
b dy3usi, OpOYHOBCKOE JBUIKEHUE, CTPOCHHME JKUIKOCTEH M TBEPIBIX TEJ, U3MEHEHUE
o0béMa TeNn Mpu HarpeBaHuWW (OXJIAXKJEHUHU), TEIUIOBOE paBHOBECHE, HCIApEHUE,
KOHJICHCAIIUS, TUIABJICHUE, KPUCTAJUIM3ALNS, KATIEHUE, BIAXKHOCTh BO3yXa, MOBBIIICHUE
NABJICHUs ra3a MpHU €ro HarpeBaHUU B 3aKPBITOM COCYHE, CBS3b MEXIY HapameTpamMu
COCTOSIHHMS ra3a B U30IPOLIECCax, dJEKTPU3ALHNs TEN, B3aUMOJICUCTBUE 3aps/IOB;

ONMKCHIBATh MEXaHUYECKOE JBW)KCHHE, HCIONb3ys (U3UUYECKUE  BEJIUYUHBI:
KOOpJIMHATA, ITYTh, IEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMITYJIbC Tella,
KUHETUYECKasi PHEprusi, MOTEHIMAIbHAs SHEPrusi, MexaHuueckas pabora, MexaHW4ecKas
MOIITHOCTh; TPU ONMUCAHUM TPABUIBHO TPAKTOBATh (PUBMUECKUN CMBICI UCTIOIb3yEMBbIX
BEJIMYMH, UX OOO3HAYEHUS W EIUHUIBI, HAXOAUTH (DOPMYIIbI, CBS3bIBAIOIIME JAHHYIO
(Gu3MUECKyI0 BEJIMUMHY C IPYTUMU BETUUMHAMU;

ONMUCHIBATh U3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBICHUS, WCIOJIb3YS
du3znueckre BeIMYMHBI: JIABIICHUE Tra3a, TeMIEepaTypa, CPeaHss KWHETHYeCcKas SHEpPrus
Xa0TUYECKOTO JABMKECHUS MOJIEKYJI, CPEAHEKBAIPATUYHAsl CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIJIOThI, BHYTPCHHSA JHEprusi, padbora Traza, KOIPOUIIMEHT IOJC3HOTO JACHCTBUS
TEIUIOBOTO JBUTATENsl; MpPH ONUCAHWUU TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICIT
MCIIOJIb3YEMbIX BETUYMH, UX 0003HAUYCHUS U €IUHULIbI, HAXOIUTh (POPMYIIbI, CBSI3BIBAIOIIHE
JTaHHYI0 (U3UYECKYIO BEIMUMHY C IPYTUMU BETUIMHAM;

ONMCHIBATH U3YUYCHHBIE AJICKTPUUECKUE CBOWCTBA BEILIECTBA U JIEKTPUUECKUE SIBICHUS
(mpouecchl), UCTONB3Ysl (PU3UUECKHE BEIMYUHBL: 3JIEKTPUUYECKUN 3apsl, AJIEKTPUUECKOE
[oJie, HANpPsSHKEHHOCTH II0JI1, NOTEHLHAl, Pa3HOCTh IIOTCHIMAJIOB; IIPU OIMCAHUU
MPaBWIHLHO TPAKTOBATh (PU3MUECKHUI CMBICI WCIIOJIB3YEMbIX BETUYHH, NX 0003HAUYCHUS U
€AMHUIIBL; YKA3bIBATh (POPMYIIBI, CBSI3BIBAIOIINE JaHHYIO (DU3NYECKYIOBEIIMUUHY C IPYTUMHU
BEJIMYMHAMMU;

aHAM3UPOBATH (PU3UUECKHE TPOIIECCHI U SBICHUS, UCTIONB3Ys (U3HYECKUE 3aKOHBI U
MPUHLMUIBL: 3aKOH BceMupHOro Tsarotenus, I, I u Il 3akonsr HeroTOHA, 3aK0H cOXpaHeHUs
MEXaHUYECKON SHEPIrHM, 3aKOH COXPAHCHUS WMITYJIbCA, NPUHLHUII CYNEPIO3ULNU CHUJI,
MIPUHLIUIT PABHOINPABUS HHEPUUAIBHBIX CHCTEM OTCYETA, MOJEKYJIAPHO-KHHETUUYECKYIO
TEOPHUIO0 CTPOEHHMs BEIIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPEIHEH KMHETUYECKOM SHEPTUU
TEIJIOBOTO JBWKEHHUSI MOJIEKYJ C aOCOJIOTHOW TEMIIepaTypoil, MepBbI 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHECHUS SJIEKTPUYECKOro 3apsiaa, 3akoH KyioHa, mpu stom



pa3iuyaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIpaXEHUE W
ycioBus (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC NPHHIMIBI JCHCTBUS MaIllMH, TPHOOPOB W TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCIOBUS UX O€30MAaCHOI0 UCTIOJIb30BAHUS B TOBCEIHEBHOM KU3HH;

BBITIOJTHATH SKCIEPUMEHTHI 110 UCCIICIOBAHUIO (DU3UYECKUX SIBICHUNU U TPOLIECCOB C
WCIIOJIb30BaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEPEHUU, MpU HSTOM (PopMyaupoBaTh
npobiieMy/3ajady M THUIOTE3y Y4eOHOTO OJKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
MIPEJIOKEHHOT0 000PYI0BaHUSI, TPOBOUTH OMBIT U (HOPMYJIUPOBATH BHIBOJIBL;

OCYIIECTBIIATh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (HU3NYECKUX BEJIMYMH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIN CIIOCOO MU3MEPEHHUS U UCIOJIH30BATh U3BECTHHIE METOJIbI OIICHKU
MOrPEUIHOCTEN U3MEPECHUN;

UCCJIEJIOBAaTh 3aBUCUMOCTU MEXIY (PU3MUECKMMM BEJIMUYUHAMHU C HUCIOJIb30BAHHEM
OPSIMBIX U3MEPEHUM, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YJIbTAThI
MOJIYYEHHOW 3aBUCUMOCTU (PU3MUECKMX BEIWYUH B BHJIC TaOJUI[ U TpaduKoB, JeraTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHMS;

cobJro1aTh TIpaBUiia 0€30MacHOTO TpyAa MPHU MPOBEICHUM UCCIEIOBAHUNA B paMKax
y4eOHOT'0 JSKCIEPUMEHTa, y4eOHO-UCCIEOBATEILCKOM W TPOCKTHOW JIESITEIBHOCTH C
UCITOJIb30BAHUEM U3MEPUTELHBIX YCTPONCTB U Ja00PaTOPHOTO 000PYIOBAHUS;

pemaTrh pacuéTHhIE 3aJayd C SBHO 3aJaHHOM (DU3WUYECKOM MOJEbI0, HCIOIb3Ys
dbu3udecKkue 3aKOHbI M TIPUHIIMIIBI, HAa OCHOBE aHaju3a YCJIOBHUS 3aJlaud BHIOUPATh
(bu3nUECKy0 MOJIENb, BBIIEIATh PU3NUYECKHIE BETUYUHBI U (POPMYIIbI, HEOOXOAUMBIE 1JIs €€
pElIeHHs, MPOBOAUTH pAcyY€Thl U OLEHHMBATh PEAIbHOCTh TMOJYYEHHOTO 3HAYCHUS
(buznuecKoi BEeTUYUHBL;

pemiath KayeCTBEHHbBIE 3aJaud: BBICTpPAMBATh JIOTUYECKU HEMPOTHBOPEUHUBYIO
[IENOYKY PaCCYKJICHUI C OMOPO Ha U3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE
SIBJICHUSI;

UCIIONIb30BaTh TIPU PEIICHWHM YYEOHBIX 3a/ad COBpPEMEHHBbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U MPEACTABICHUS Y4eOHOU
U Hay4YHO-TIOMYJSpHOM WHGOpPMAIMKU, TMOJXYYEHHOM U3 PAa3IUYHBIX HCTOYHUKOB,
KPUTHUYECKU aHATM3UPOBATH MOJTYy4aeMyIo HH(OPMAITHIO;

MPUBOJIUTh TPHUMEPHl BKJIaJla POCCUUCKHX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUpPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHU;

WCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA MO (U3NKE B TMOBCEIHEBHOW >KU3HU IS
oOecrieueHusi 0e€30macHOCTH TMpU OOpamieHuu C npubopaMu U TEXHUYECKUMU
YCTPONCTBaMHM, JJIi COXPAHEHHUS 370pPOBbSI M COOMIOACHUS HOPM IKOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPEE;

paboTaTe B TPyMIe C BHITIOJHEHWEM DPA3TUYHBIX COIMATBHBIX POJICH, TUIAHHUPOBATH
paboTy TPYIIIIbI, PAIMOHAIIBEHO PACIIPEACIATh 00SI3aHHOCTH U TUTAHUPOBATH JCSITEIBHOCTD
B HECTAHIAPTHBIX CHUTYyallUsX, aJICKBATHO OIICHWUBATH BKJAJ KaXJOTO0 M3 YYaCTHUKOB
IPYIIIbl B pEUIEHNUE PACCMATPUBAEMOI TPOOIIEMBI.

K konmy oOyuenuss B 11 kiacce mpeameTHble pe3ysibTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y YUAITUXCS YMEHUH:



JEMOHCTPUPOBaTh Ha TMpUMeEpax pojib U MecTo GU3UKM B (POPMUPOBAHUU
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH,
B MPaKTHUUYECKON AESATEIBbHOCTH JIIOACH, IEIOCTHOCTh U €AMHCTBO (PU3MUYECKON KapTHUHBI
MHUPA;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS HM3YYCHHBIX (PU3MUECKUX MOJENCH: TOUYeUHBIN
ANEKTPUYECKHUM 3apsij, JIyd CBETa, TOUEUHBIH MCTOYHUK CBETA, sA€pHas MOJEIb aToma,
HYKJIOHHAas MOJIEb aTOMHOTO si/ipa MpHU PelieHnH (PU3nYecKux 3a1ay;

pacrio3HaBaTh (U3UYECKUE SABICHUS (MPOIECCh) U OOBICHATH UX HA OCHOBE 3aKOHOB
AJIEKTPOJAMHAMUKUA W KBAaHTOBOM (DU3MKH: DIIEKTPUYECKas MPOBOJUMOCTh, TEIJIOBOE,
CBETOBOE, XHMHUYECKOE, MArHUTHOE JICUCTBUS TOKa, B3aUMOJCHCTBHE MAarHUTOB,
AJIEKTPOMArHuTHAsE WHAYKIUS, JEWCTBUE MArHUTHOTO TOJSi Ha MPOBOJHUK C TOKOM M
JNBIDKYIIUNCSA  3apsiji, DJIEKTPOMArHUTHbIE KOJeOaHUsST W  BOJIHBI, MPSIMOJIMHEIHOE
pacnpocTpaHeHHe CBETa, OTpPaKeHHe, MNpeJOMIIeHHUe, UHTeppepeHius, AUPpakuus u
noJisipu3alids CBeTa, aucrepcus cBera, (Qorolrnexkrpuyueckuit sddext (pororddekr),
CBETOBOE JlaBJIeHNE, BOBHUKHOBEHHUE IMHEWYATOr0 CIIEKTpa aTOMa BOI0PO/1a, €CTECTBEHHAs
U UCKYCCTBEHHAsI paJIUOAKTUBHOCTD;

OMHUCHIBATh M3yUYCHHBIC CBOWMCTBAa BemlecTBa  (IJCKTPUYECKHE, MarHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYIO TMPOBOAUMOCTh PA3IUUHBIX CpPEl) W DJICKTPOMArHUTHBIC
ABJICHUS (ITPOLIECCHI), MCMOJb3Ysl (HU3MUECKUE BEIUYMHBI: AJIEKTPUUECKUH 3apsij, cuiia
TOKa, JJEKTPUYECKOE  HaNpsHKEHHE, DJIEKTPUUECKOE  COINPOTHUBIICHHE, PAa3HOCTh
MOTEHIIUATIOB, AJIEKTPOABMKYIAsA CUiia, paboTa TOKa, UHAYKIMS MAarHUTHOTO TOJs, CHIIa
Awmnepa, cuna JlopeHna, HMHAYKTUBHOCTh KATYIIKH, SHEPrUs JJIEKTPUYECKOTO U
MarHUTHOTO TIOJIEH, IEPUOJT ¥ YacToTa KoJieOaHU B KOJIebaTeIbHOM KOHTYPE, 3apsi/l U cujia
TOKa B MPOIIECCe TAPMOHUYECKUX IIEKTPOMArHUTHBIX KoJie0aHuM, POKYCHOE pacCTOsSTHUE U
ONTUYECKAs] CWJa JIMH3bI, MPU ONHUCAHUM TPABWIHHO TPAKTOBATH (U3UUYECKUN CMBICI
UCIIONIb3YEMbIX BEIWYMH, WX O0O3HAYEHUS W EJUHUIBI, YyKa3biBaTh (OpPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BEIMUYNHAMY,

ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS W TPOIECCHI, UCTONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTb JIEKTPOMATrHUTHBIX BOJIH, JIJTMHA BOJIHBI U YACTOTA CBETA, SHEPTHS U
UMIyJbCc (HOTOHA, MEPUOJ TMOITypacmlaaa, SHEPTUs CBSI3U aTOMHBIX SAEp, MPHU ONMUCAHUU
MPABWIHLHO TPAKTOBATh (PU3UYECKUN CMBICT MCIOJIb3yeMbIX BEIMYMH, X 0003HAUYCHUS U
CAVHUIIBI, YKa3bIBaTh (DOPMYIbI, CBA3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIUYHHY C
JIPYTHUMH BEJIMYUHAMH, BBIYUCIATH 3HAUCHUE (DU3UYECKON BEIIMYUHBI,

aHAM3UPOBATH (PU3UUECKHE TPOIECCHI U SBJICHUS, UCTIONB3Ys (U3HMYECKUE 3aKOHBI U
NpUHLUIBL: 3aKOH Owma, 3aKOHBI MOCIEI0BAaTEIbHOIO0 W NapaJUIeIbHOTO COEIUHEHUS
MIPOBOJHUKOB, 3aKkoH Jlxoyis—JIeHna, 3aKOH DJIEKTPOMAarHUTHOW WHAYKLIHWHU, 3aKOH
MPSIMOJIMHEWHOTO  PAcCIpOCTPAHEHUsI CBETA, 3aKOHbI OTPAXKEHUS CBETa, 3aKOHBI
MpEeJIOMJICHUST CBETa, ypaBHeHHME OWHITEHHA 11 (Gorodddexra, 3aKOH COXpaHEHUS
SHEPI'UH, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHHs] MacCOBOr'0 4KCIIa, MOCTyJlaThl bopa, 3aKOH pPaJOAKTUBHOrO pacmnana, mpu
ATOM pPa3IWyaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAXKEHUE U
ycaoBuUs (TpaHMIIbI, 00JIACTH) TPUMEHUMOCTH;



OMPENIEeNATh HAIIPABIICHUE BEKTOPA MHIYKIIMM MATHUTHOTO TOJIsl IPOBOIHUKA C TOKOM,
cuibl Amnepa u cuisl JIopeHna;

CTPOUTH M OMHUCHIBATh H300pAKEHUE, CO3/1aBa€MOE IUIOCKUM 3€pKajioM, TOHKOM
JIMH30M;

BBITIOJTHATH SKCIEPUMEHTHI M0 HUCCIETOBAHUIO (DU3NYECKUX SIBICHUU U MPOLIECCOB C
WCIIOJIb30BaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEPEHUN: TMpU 3TOM (POpMYIUPOBATH
npobiieMy/3ajady M THUIOTE3y Y4eOHOTO OJKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
MIPEJIOKEHHOT0 000PYI0BaHHUSI, TPOBOJUTH OMBIT U (HOPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIIATh MPSIMbIE U KOCBEHHBIE M3MEPEHUs: (PU3NUYECKUX BEIUYUH, TIPU ITOM
BBIOMPATh ONTUMAJIBHBIN CIIOCOO M3MEPEHUS U UCIIOJIH30BaTh U3BECTHBIC METObI OI[CHKH
MOrPEUIHOCTEN U3MEPECHUN;

UCCJIEJIOBAaTh 3aBUCHUMOCTH (DU3UYECKUX BEIUYMH C HCIOJIB30BAaHUEM MPSIMBIX
U3MEPEHUN: PU ’TOM KOHCTPYUPOBATHh YCTAHOBKY, DUKCUPOBATH PE3YJIHTAThI TOJTYUYEHHOU
3aBUCUMOCTU (PU3UYECKUX BEJIMYUH B BUJE TaOIUI[ U rpadUKOB, JeiaTh BBIBOJBI IO
pe3yibTaTaM MCCIIe0BaHuUs;

co0Jiro/1aTh TIpaBUia 6€30MaCHOTO TpyAa MPHU MPOBEICHUH UCCIEIOBAHUNM B pamMKax
y4eOHOT'0 JKCIEPUMEHTa, y4eOHO-UCCIEAOBATEIbCKOM U TPOCKTHOW JESITEIBHOCTH C
UCITOJIb30BAHUEM U3MEPUTELHBIX YCTPONCTB U Ja00PaTOPHOTO 000PYIOBAHUS;

pemaTrh pacuéTHhIE 3aJayd C SBHO 3aJaHHOM (DU3WUYECKOM MOJEbI0, HCIOIb3Ys
dbu3uvecKkue 3aKOHbI M TIPUHIIMIIBI, HAa OCHOBE aHajgu3a YCJIOBHUS 3aJlaud BBIOUPATh
(bu3nUECKy0 MOJIENb, BBIIEIATh PU3NUYECKHIE BETUYUHBI U (POPMYIIbI, HEOOXOAUMBIE 1JIs €€
pElIeHHs, MPOBOAUTH pAcyY€Thl U OLEHHMBATh PEAIbHOCTh TMOJYYEHHOTO 3HAYCHUS
(buznuecKoi BEeTUYUHBL;

pemiarb KauyeCTBEHHbIE 3aJayd: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO
[IENOYKY PACCYKICHHUI C OMOPOI Ha U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE
SIBJICHUSI;

UCIIONIb30BaTh TIPU pEHIEHUWH Y4YeOHBIX 3aJad COBPEMEHHbIE HWH(OpMAIMOHHBIC
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAIIMU U TIPEACTABICHUS y4eOHON
U Hay4YHO-TIOMYJSpHOM uWHGOpPMAIMKM, TMOJTYYEeHHOM U3 PAa3IMYHBIX HCTOYHHUKOB,
KPUTHUYECKU aHATM3UPOBATH MOJTYy4aeMyIo HH(OPMAITHIO;

OOBSICHATH TPUHIIUIBI JCHUCTBUS MAalIuH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3nuvaTh YCIOBHS UX 0€30MaCHOTO UCTIOJIb30BAHUS B TOBCEIHEBHOM KU3HU;

MPUBOJIUTh TPHUMEPHI BKJIAJla POCCUUCKHX M 3apyOeKHBIX YUEHBIX-(OU3UKOB B
pa3BUTHE HAYKHU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHU;

MCIIOJIb30BaTh TEOPETUUYECKHE 3HAaHUA MO (U3UKE B TOBCETHEBHOW >KU3HU IS
oOecrieueHusi 0Oe€30macHOCTH Tpu OOpamieHuu C TpudopaMH H  TEXHUYECKUMHU
YCTpPOMCTBAMH, JMJISI COXPAHEHHS 3J0POBbsI U COOJIOJIEHHSI HOPM SKOJIOTHYECKOIO
MOBEJICHUS B OKPYXKAIOIIEH CPEE;

paboTaTh B TPyMIE C BHIMOJHEHUEM PAa3IUYHBIX COIMAIBHBIX POJICH, TIIAaHUPOBATH
paboTy IPYIIIIBI, PAIIMOHATBEHO PACIIPENesATh 00S13aHHOCTH U TUTAHUPOBATH IESITEIEHOCTD B
HECTaHJAPTHBIX CUTYAIUsIX, aJICKBATHO OIEHUBATH BKJIAJT KAKIOTO M3 YYACTHUKOB T'PYIIITHI
B pElIEHHE pacCMaTpUBaeMOil TPOOIEMBI.



4. TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Neri/mt HaumenoBanue | KomnyectBo OCHOBHBIE BUIBI I€ATEITHHOCTHYYAIIUXCS
paszienoB U TeM 9acoB [TporpammHoOe conepxaHue
yueOHOro
npeaMeTa

Pasznen 1. ®u3nka U MeTOAbI HAYYHOT'0 O3HAHMA

1.1

®u3KKa U METOJBI
Hay4HOTO
NO3HAHUS

2

®dusuka — Hayka o npupone. Hayunsie
METOJBl  IIO3HAHHUS  OKPYXKAIOLIEro
MHUpA.

Posb sKcriepuMeHTa u TeOpuun

B IIPOLIECCE MO3HAHUS IPUPO/IBI.
JKCIEpPUMEHT B (PU3HUKE.
MopenvupoBaHue PU3NIECKUX
SABJICHUHM U mIpoueccoB. HayuHbie
runore3bl. DU3nyecKue 3aK0HbI U
Teopuu. [ paHULIbI IPUMEHUMOCTH
buzndyeckux 3aKkoHOB. [IpuHIIUM
COOTBETCTBHSI.

Posibs u MecTo pu3uku

B (OpMHPOBAHUYU COBPEMEHHOM
Hay4YHOM KapTUHBI MUPA,

B [IPAKTUYECKOU JIEATEIBHOCTH JIFOIEH

V3y4yeHne HayqHBIX (AMITUPUICCKUX H
TEOPETUUYECKUX ) METOJIOB TIO3HAHUS
OKPY’KaroIero Mupa.

OOCyXxacHUE TPAHHI] TPUMEHUMOCTH
(bU3HYECKIX 3aKOHOB U TCOPHH.

PaGora B rpymre mo moaroToBke
KOPOTKHX COOOIIEHUH O POJIH U MECTE
(GU3MKH B HAyKe M B MPAKTUICCKOM

e TEIIbHOCTHU JTFO/ICH.

JleMOHCTpaIrsl aHAJIOTOBBIX U IIH(PPOBBIX
U3MEPHUTEIBHBIX IPHOOPOB,
KOMIIBIOTEPHBIX JaTYUKOB.

OcBoeHME OCHOBHBIX MMPUEMOB paOOTHIC
1 poBoii mTabopaTopueit o pusuke

Hrtoro no pazaeny

Pa3nesa 2. MexaHuka




2.1

Kunemartnka

MexaHU4ECKOE JIBUKEHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO
nemwxenus. CucreMa oTcuéra.
Tpaekropus.

[lepemernienue, CKOpOCTh (CpeaHsis
CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHUE MAaTepUaIbHONW TOUKH, UX
MPOEKIIMU HA OCH CUCTEMBI
koopauHat. CnoeHue nepeMeieHun
U CJI0’KEHUECKOPOCTEMN.
PaBHOMEpHOE U PABHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBUKEHHUE.
['padrku 3aBUCUMOCTH KOOPAUHAT,
CKOPOCTH, YCKOPEHHUS, ITyTH U
MepEMEILEHNS] MATEPUAIBHOW TOUKUOT
BPEMEHH.

CBoOoHOe najieHue. Y CKopeHue
CBOOOIHOTO ITaJICHUS.
KpuBosimHEeTHOE IBUKEHUE.
J[BUKeHME MaTepuaaIbHON TOYKH IO
OKPYKHOCTH C IIOCTOSIHHOU 10
MOJTYJIFO CKOPOCTBIO. YTJIOBas
CKOpPOCTb, JINHEWHAS! CKOPOCTb.
[lepron u yacToTa OOpaIeHus.
LleHTpOCTPEMUTENBHOE YCKOPEHUE.
TexHnyecKne yCTpOouCTBa U

[IpoBeneHne SKCIEPUMEHTA: U3yUEHUE
HEPABHOMEPHOTO JIBHIKEHUS C EITBHIO
OTIpeICIICHHS] MTHOBEHHOM CKOPOCTH;
WCCJICIOBAHUE COOTHOIICHHS MEXTY

My TSIMH, TIPOHICHHBIMHA TEJIOM

3a TI0CJIeIOBATE/IbHBIC PABHBIE
MIPOMEKYTKH BPEMEHU TIPH
PaBHOYCKOPEHHOM JIBH)KCHUH

C HaYaJIbHOW CKOPOCTHIO, PaBHOU HYITIO;
W3YyUYCHHE JIBMDKCHUS IIApUKA B BA3KOM
KUJIKOCTH;, M3yYCHHE JIBIKCHUS TeJa,
OpOIICHHOT'O TOPU30HTAIBHO.
OOBsICHCHHE OCHOBHBIX TIPUHITUIIOB
MEeWCTBUS TEXHUYECKUX YCTPOUCTB, TAKKX
KaK: CIIUJIOMETP, 1ICTTHBIC U PEMEHHBIC
nepeadu ABUKEHUS; U YCIOBUM HX
0€e30I1acCHOT0 UCIOJIb30BaHHUS B
MOBCEHEBHOM

YKU3HHU.

Pemrenne pacy€THbIX 3a/1a4 ¢ SIBHO
3aTaHHOM (PU3HYECKON MOJICITBIO

C UCTIOJIb30BaHNEM OCHOBHBIX (DOPMYIT
KUHEMATHKH.

[loctpoerne u  aHanmm3  rpadukoB
3aBHCUMOCTEN KHHEMATUYECKUX BEINYUH
OT BpEMCHHU

17151 PABHOMEPHOTO




IPAaKTUYECKOE NPUMEHEHHUE
CIIUJIOMETP, IBUKEHHUE CHAPSIOB,
LICITHBIE U PEMEHHBIE NIEPEAAUH

Y pPaBHOYCKOPEHHOTO MPSMOIUHENHOTO
NIBUYKEHUS.

PacrioznaBanue pu3NYeCKUX SIBICHUIB
y4eOHBIX ONBITAX U OKPYXKAIOLIEH KUZHU:
paBHOMEpPHOE U

PaBHOYCKOpPEHHOE MPSIMOJIUHENHOE
NBUKEHUE, CBOOOIHOE MaJIeHHE Tell,
NIBUYKEHUE TI0 OKPY>KHOCTH.

Onucanue MEXaHMYeCKOro JIBUKEHHUS C
MCIOJIb30BaHNEM (U3HUECKUX BEJIMYUH:
KOOpJMHATa, MyTh, IEpEMEIICHHE,
CKOpPOCTh, ycKopeHue. Paborta B rpynmnax
MpU IIAHUPOBAHUM,IPOBEICHUU U
WHTEPIPETALUN PE3YJIBTATOB OIBITOB U
aHaJIN3€E JOMOJIHUTEIBHBIX HCTOYHUKOB
UH(pOpMAIUH 110 TEME

2.2

JlmHamuka

[IpyHUMT OTHOCUTENBHOCTH [ anumes.
[IepBblii 3ak0oH HproTOHA.
MHepunanbHbIE CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunmun
CyIleprno3uiuu cui. Bropoi 3akoH
HproToHa 17151 MAaTEpUAIBHOW TOYKH.
Tperuit 3akoH HeroToHa 111
MaTEPHUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI.

Cuna TsokectH. [lepBas kKocmMuueckas
CKOPOCTb.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIHNX
Te.

M3y4yeHne 3aBUCUMOCTHU CHJIBI YIPYTOCTH
oT nedhopMaIii; CpaBHEHHUECHIT TPEHUS
MOKOSI, KAYEHUS U

CKOJIB>KCHHS.

O0bsicuenne HeBecoMocTu. [IpoBenenue
DKCIIEPUMEHTA: UCCIICTOBAHNE
3aBUCHUMOCTHU CHJI YIIPYTOCTH,
BO3ZHUKAIOIIUX B MIPYKUHE

1 PE3MHOBOM 00pasIie, OT UX




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

Tpenue. Bunsl Tpenus (mokos,
CKOJILXKEHUSI, KAUEHUS ).

Cuna tpenusa. Cyxoe TpeHue.

Cuuta TpeHUsl CKOJIBKEHHS U CUJla
Tperus nokos. Koadduuuent tpenus.
Cuita cCOpOTUBIIEHUS NIPU IBU>KEHUU
TeJa B KUJAKOCTU WUJIU ra3e.
[TocTynaTenapHOE M BpallaTeIbHOE
NBUKEHUE aOCOTIOTHO TBEPOTO Tea.
MOMEHT CHJIbI OTHOCUTEIBHO OCH
BpamieHus. Ilnedo cunbl. YcioBus
paBHOBECUS TBEPIIOTO TENA.
TexHu4YecKrue yCTporucTBa U
MPaKTUYECKOE TPUMEHEHHE:
MOAIINITHUKH, TBH)KECHUE
MCKYCCTBEHHBIX CITYyTHHKOB

nedhopmariu; N3y9eHUe JTBIKECHUS
OpycKka Mo HaKJIOHHOM MJIOCKOCTH;
MCCIIeOBAaHUE YCIIOBUM paBHOBECHS
TBEPJIOTO TEJIa, UMEIOIIETO OCh BpallleHUsI.
OOBsicHeHHEe 0cOOEHHOCTEN
PAaBHOMEPHOT'O U PABHOYCKOPEHHOT'O
MPSMOJIMHEHHOTO JIBUKEHUSI, CBOOOTHOTO
NajCHUS TEJI, TBUKEHUSATIO OKPYKHOCTH
Ha OCHOBE 3aKOHOB HbroTOHA, 3aK0OHA
BCEMHUPHOTO TATOTCHUS.

OOBsICHEHHE OCHOBHBIX TIPUHITUIIOB
NEHCTBUS MOAIIUITHUKOB M UX
MPAKTUYCCKOTO PUMCHCHHSI.
OObsicHEHNE TBUKEHUST HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacy€THBIX 3a/1a4 C SIBHO
3aTaHHOM (PU3HYECKON MOJIECIIbIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOBH
bopMys TUHAMUKH.

Pacno3naBanmne pu3nuecKux sBICHUNB
y4eOHBIX OTBITAX U OKPY>KAOIIEH
PKU3HU: MHEPITUS, B3aUMOJICHCTBUE TETl.
AHanu3 GU3NIECKUX MPOILIECCOB U
SIBIICHUI C MCTIOJIh30BAHUEM 3aKOHOB U
MPUHIIUIIOB: 3aKOH BCEMHUPHOTO




tarotenus, I, II u III 3akonsl HbrooTOHA,
MPUHLAN CYIEPIO3ULUN CHUJ, MPUHLMNI]
PaBHOIIPABHOCTH UHEPLHATIBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI
COXpaHEHHSI B
MEXAHUKE

MMnynsc MaTepuaibHOU TOYKU
(Tenma), cuCTeMbl MaTepUATIBHBIX
TO4eK. IMITyJIbC CHIIBI U UBMEHEHUE
UMITYJIbCa TeJa. 3aKOH COXPaHCHUS
UMITyJIbca. PeakTHBHOE IBHKEHUE.
Pabota cribl. MOIIHOCTE CHJIBL.
Kunernyeckas 2HEprus
MaTepHabHON TOUKH. TeopemMaos
W3MEHEHUH KUHETUYECKON YHEPTUu.
[loTeHIabHAS] SPHEPTUSL.
[loTeHuuanbHas YHEPTUst yrpyro
nedopMUPOBAHHOMN MPYKUHBI.
[loTeHMaIbHAS YPHEPTHUS Tesia BOIU3U
noBepXHOCTH 3eMiu. [loTeHnnanpHbIe
W HEMOTEHIIUaIbHbIe CHIIbI. CBA3b
PabOThI HEMOTEHIIUATBHBIX CHJIC
M3MEHEHUEM MEXaHUYECKOW SHEPrUu
CHUCTEMBI T€Jl. 3aKOH COXPaHEHHUS
MEXAHUYECKON SHEPTHH.

Yrpyrue u Heynpyrue

[TpoBeneHre SKCIEPUMEHTA: U3YUCHUE
aOCOJIFOTHO HEYIIPYTOro yjapa

C TIOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB; UCCJICIOBAHUECBSI3H PAOOTHI
CHJIBI C I3BMCHCHHEM MEXaHUYCCKOM
DHEPTUU TeJa

Ha MPUMEPE PACTIKEHUS Pe3HHOBOTO
KTyTa.

Onenka aOCOJIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEpEeHU (PU3NUYECKUX
BEJIMYMH.

Perenue pacy€THBIX 3a/1a4 C SIBHO
3aTaHHOM (PU3HUECKON MOJICIIBbIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOBH
dbopMyJsT TMHAMHUKHU U 3aKOHOB
COXpaHCHHUS.

Perenue kadyecTBEHHBIX 33124

C OIIOPOW HA U3YUYEHHBIE B pa3aeie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTUHU
(buznyeckue sIBJICHUS.

Onucanue MEXaHWMYECKOTO JIBIKECHUS C
WCIIOJIb30BaHNEM (PU3HUECKUX BEITUYHH:
UMITYJIbC T€Ja, KHHETHYeCKasi YHePTus,




CTOJIKHOBEHHS.
TeXHUYeCKHUe yCTpPOUCTBA U
[IPAKTUYECKOE IIPUMEHEHHE: BOJIOMET,
KOIIED, IPY>KUHHBIMIIUCTOJIET,
JIBUKCHUE PAKET

MOTEHIINATbHAS SHEPTUsl, MEXaHUYECKas
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 pU3nYecKux NpoLeccoB U
SBJICHUU C UCIIOJIb30BAHUEM 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOMN SHEPTHH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsiCHEHHE OCHOBHBIX MPUHITUTIOB
NEeWCTBUS U MIPAKTUYECKOTO MPUMEHEHUS
TEXHUYECKUX YCTPOMCTB,TAKUX KaK:
BOJOMET, KOIIED,

MPY>KUHHBIA MUCTOJIET.

OOBsiICHEHHE ABUKEHUS PAKET C OMOPOIHA
W3yYeHHble (U3UYECKUE BEIUYUHBI H
3aKOHBI MEXAHUKH.

Vcrionp30BaHuE IPU OATOTOBKE
COOOIIIEHHI O MPUMEHEHUHU 3aKOHOB
MEXaHUKU COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHM JIJIst
MOMCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETALUU U NPECTABICHUS
uH(hOpMAIK, KPUTHUECKHUI aHAIIN3
nonydaemoi nadopmaruu [IpoBenenue
KOCBEHHBIX U3MEPECHUIN,UCCIIENOBAHUI
3aBUCUMOCTEN (PU3NYECKUX BEIHYHH,
MpOBEpPKa

MPEAJI0KEHHBIX TUIIOTES

Hrtoro no pazaeny
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Pa3nen 3. MosekyasipHasi pu3nka v TepMOAUHAMHMKA

3.1

OCHOBEI
MOJIEKYJISIPHO-
KUHETHUYECKOMN
TEOpUU

9

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIAPHO-
KUHETUYECKOW TEOPUH U UX OINBITHOE
o0ocHoBaHue.bpoyHOBCKOE
NIBUOKEHUE.

Jluddys3usa. Xapakrtep ABUIKEHHS WU
B3aMMOJICHICTBUSI YacCTHUIl BEIIECTBa,
Mojienu CTpOeHUS ra3oB,

PKUJIKOCTEN U TBEPIBIX TEN U
00BSICHEHHE CBOKMCTB BEIECTBA

Ha OCHOBE 3THX Mojiesie. Macca u
pa3Mepbl MoJiekysl. KonndectBo
BelecTBa. [locrossHHas ABoragpo.
TennoBoe paBHOBECHE.

Temneparypa u e€ usmepenue.lllkana
temrieparyp Llenscus. Monens
W€aJIbHOTO Ta3a.

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKOUTEOPUU UIEATBbHOTO
rasa.

AOCOJTIOTHAs TeMITepaTypa Kak Mepa
CpelHEeN KHUHETUYECKON DHEPrUun
TEIUIOBOT'O JBM>KEHUS YACTHIL rasa.
[[Ixanma temnepatyp KenbBuHa.
['a30BbIC 3aKOHBI. Y paBHEHUE
MemnneneeBa—Kanepona.

3akon J{anbToHa. M3onpoueccsl

[IpoBeneHnE SKCIIEPUMEHTA: ONIPEACIICHUE
MAacChl BO3/1yXa

B KJJACCHOM KOMHATE HA OCHOBE
n3MepeHui 00bEMa KOMHATHI, JaBICHUSH
TeMIEpaTyphl BO31yXa B HEW;
MCCIIEIOBAaHUE 3aBUCUMOCTH MEXKTY
rapaMeTpaMu COCTOSIHUS pa3pe:KeHHOTO
rasa.

OrneHka aOCOJIOTHBIX W OTHOCHUTEIIBHBIX
MOTPEITHOCTEH U3MEpeHU (U3UYECKUX
BEJIMYMH.

OObsicHEeHHE OCHOBHBIX MTPUHITUIIOB
neNCcTBUI TepMOMeTpa U bapoMeTrpa u
YCIIOBU UX 0€30MaCHOT0 UCIIOIB30BaAHUS
B [IOBCEIHEBHOM

KU3HU.

Pacno3naBanmne (U3NIECKUX SBICHUNB
y4eOHBIX OMBITAX U OKPYKAIOIIEH KU3HU:
i dy3us, OpOyHOBCKOE ABHUKEHHUE.
Onucanue TeMIOBBIX SABICHUH C
MCIIOJIb30BaHNEM (DU3HUECKHUX

BEJINYMH: IABJICHUE ra3a, TEMIIEpaTypa,
CpeIHss] KHHETUYECKast YHEPTUs
XA0TUYECKOTO JIBUKEHHS MOJIEKYIL,
CPEOHEKBAIPATUYHAS CKOPOCTh




B UJICAJIbHOM T'a3€ C NOCTOSIHHBIM
KOJIMYE€CTBOM BEILIECTBA.
['paduueckoe npeacrasieHue
M30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3zo0apa.
TexHuueckue
PAKTUYECKOE
TepMOMETp, OapoMeTp

yCTpPOMCTBA

MIPUMEHEHHUE {TEMIIEPATYPOH.

MOJIEKYIL.

AHanu3 pU3nYecKux NpoLeccoB U
SIBJICHUI ¢ ucnoab3oBanuem MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KUHETUYECKON YHEPIUU TEIJIOBOIO
WIBMKEHUS MOJIEKYJI C aDCOIOTHOM

Pemenne pacu€THbIX 3a1a4 C SIBHO
3aIaHHON (PU3UYECKONH MOJIEIBIO

C UCTOJIb30BAHUEM OCHOBHBIX
nonoxxennit MKT, 3akoHOB 1 hopmyn
MOJIEKYJISIpHOU (PU3UKH.

Pabota B rpynmax nmpu rjiaHupOBaHUH,
[IPOBEICHUY U UHTEPIIPETALIUN
PE3yJIbTATOB OIBITOB U aHAJIN3€E
JTOITOJTHUTEIIbHBIX UICTOYHUKOB
nH(pOpMaIMK IO TeMe

3.2

OCHOBBI
TEPMOAMHAMUKHU

10

TepMoanHamMu4decKasi CUCTEMA.
BHyTpeHHAS SHEPTUs
TEPMOJUHAMHUYECKON CUCTEMBI U
CII0coOBI €€ N3MEHEHHUS.
KoandaecTBo TEIUIOTH B paboTa.
BHyTpeHHss 5HEPTUsI OMHOATOMHOTO
WaeaIbHOTO ra3a. Buasl
TEIUIONEPEIaYM: TEIUIONPOBOIHOCTb,
KOHBEKIIUS, U3JIy4dCHUE. Y JelIbHas
TEIJIOEMKOCTh BEIIECTBA.

[IpoBeneHne HKCIIEPUMEHTA: H3MEPEHUE
yIEeTbHON TETNIOEMKOCTH BEIIECTBA.
Onenka aOCOJIOTHBIX W OTHOCUTEIHHBIX
MOTPENTHOCTEH WU3MEpEeHUd (PU3NUECKUX
BEJTMYMH.

W3yuenne mozeneil mapoBoi TypOUHBI,
TIBUTATEIISI BHYTPEHHETO CTrOpaHus,
PEaKTUBHOTO JBUTATEIIS.

OOBsicHeHHE TPUHIIUIIOB JEUCTBUS U
YCIIOBUI 6€30MacHOT0 UCTIOIB30BaHUS




KosnnuecTBo TemIoTenpu
Teruionepeaaye.

[TonsiTrie 06 aqrabaTHOM IpoIIeCCE.
[IepBbIil 3aKOH TEPMOJAVMHAMUKH.
[IprMeHeHue epBoro 3akoHa
TEPMOJAMHAMUKHU K U30TIPOIIECCaM.
['padudeckas maTEpIIpETaIvs PAOOTHI
rasa.

BTopoii 3aK0H TepMOTMHAMUKH.
HeoO6paTuMocCTh po11ecCOBB IPUPO/IL.
TerutoBbie MamyHbL. [TpUHITUTIBT
NEHCTBUS TEIJIOBBIX MAIIIHH.
[IpeobpazoBaHUs SHEPTUUB TEILIIOBBIX
MalInHax.

KoadduimeHT mone3Horo neMcTBus
TEIIOBON MaIlIUHBI.

[{uxn KapHo u ero koad durueHt
[MOJIC3HOT'O JIENUCTBUSL.

JKOJIOTUYECKUE MPOOITIEMBI
TEII0PHEPT € TUKH.

TexHnyecKkne yCTporucTBa U
MPAKTUIECKOE TPUMEHEHHE:
IBUTATENIb BHYTPEHHETO CTOpaHus,
OBLITOBOM XOJIOJHJIBHHUK,
KOHIUITHOHED

B  IIOBCEJHEBHOM  KM3HU
BHYTPEHHETO CropaHusi,
XOJIOJUJIbHUKA, KOHIUITMOHEPA.
Onucanue CBOWCTB TeI U TEIUIOBBIX|
SIBJICHUI C MCIIOJIb30BAHUEM
(bU3MYECKUX BEIMYMH: TaBJICHUE rasa,
TeMIeparypa, KOJUu4eCTBO TEIIOTHI,
BHYTPEHHSSI DHEprus, paboTa rasa.
Pemenue pacu€THbIX 3a/1a4 C IBHO
3aIaHHOM (PU3HUECKON MOJIEIIbIO

C YICIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOBH
bopmMysT MOJEKYISAPHON HUBUKH U
TEPMOJIMHAMUKH.

Pemenne kaueCTBEHHBIX 3a/1a4

C OIIOPOM HA U3YUYCHHBIE B pa3Jieie
«MonekynsapHas Gpusznka u
TEPMOJVHAMHKA» 3aKOHBI,
3aKOHOMEPHOCTH U (DU3NUECKUCSBIICHHS.
Pabota B rpymnmax rnpu aHanause
JTOTIOJTHUTEIILHBIX HCTOYHUKOB
uH(GOPMAIIH TI0 TEME

JIBUTATEIISA
OBITOBOTO




3.3

ArperaTtHsie
COCTOSIHUSA
BEILECTBA.
da3oBble
EPEXOBI

[TapooOpa3zoBaHue U KOHACHCAIIUS.
VcnapeHue u KUIeHue.
AOCOJIIOTHASI 1 OTHOCHUTEIbHAS
BJIA)KHOCTH BO3/1yXa. HaceleHHbIM
nap. Y IejbHas TeIiora
napooOpa3oBaHus. 3aBUCUMOCTh
TEMIIEPATypbl KUTICHUS OT TaBJICHUS.
TBEpnoe teno. Kpucrannmueckue u
aMopdHbIe Terna. AHU30TPOIUS
CBOMCTB KpUCTAJUIOB. JKuakue
kpuctaibl. COBpeMEHHbIE
Martepuaibl. [lnaBienne n
KpUCTa/uIM3anud. Y ieJibHas TErioTa
ruiaBienust. CyOaumanusi.
YpaBHEHUE TEIJIOBOTO OanaHca.
TexHu4YecKne yCTporucTBa U
[IPAKTUYECKOE TPUMEHEHNUE:
TUTPOMETP U IICUXPOMETP,
KAIOPUMETP, TEXHOJOTUM I1OJYYEHHUS]
COBPEMEHHBIX MATEpPHAJIOB, B TOM
YMCIICHAHOMATEPHUAJIOB,

1 HAHOTE€XHOJIOT MU

[IpoBeneHME SKCIIEPUMEHTA: HU3MEPEHUE
OTHOCUTEJIBHOM BIAKHOCTH BO3/1yXa.
OneHka aOCOJIIOTHBIX UM OTHOCHUTEIIBHBIX
MOTPEIIHOCTEH HU3MEPEeHU (PU3NYECKUX
BEJINYMH.

N3ydeHue CBOKMCTB HACHIIIIEHHBIXITAPOB,
CIIOCOOOB U3MEPEHHUSI BIAXKHOCTHU
Hab6ntonenue kunenus npu

MOHWKECHHOM JIaBJICHUU, HATPEBAHUSU
MJ1aBJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.
OOBsiCHeHHE TIPUHITUTIOB JEUCTBUS U
yCIIOBUI 0€30MacCHOT0 UCIIOJIb30BAHUSB
MMOBCEHEBHOM KU3HU TUTPOMET)A,
MICUXPOMETPA, KaJTOPUMETPA.

M3yyeHne TeXHOJIOTHI TTOJTyYECHUS
COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIIE
HaHOMAaTepHUaJoB.

Pelrenne pacy€THbIX 3a/1a4 € SIBHO
3aTaHHOM (PU3HUECKON MOJIEIIbIO

C UCTIOJIb30BAaHUEM YPABHEHUSTEIIIOBOTO
Oananca.

Penienne kaueCTBEHHBIX 3a/1a4

C OIIOPOY Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUESIBICHUS
110 TEME.




Pacno3HaBanue (pU3N4ECKUX SBICHUIB
Y4EOHBIX OIIBITAX U OKPYXKAIOIIEH KU3HU:
nedopMmanus TBEPABIX TeJl, HATPEBAHUE U
OXJIAXCHUE TEJI, U3MEHEHUE arperaTHbIX
COCTOSIHUI

BEIIECTBA U OOBSICHEHNE UX HA OCHOBE
3aKOHOB U (hOPMYJI MOJIEKYJISIPHOM
(bu3MKH.

Hcnonp3oBaHre MTHPOPMALIMOHHBIX
TEXHOJIOTUH JIsI IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUHN U
peacTaBIeHUsT MHOpMALUU TIpU
[OJIrOTOBKE COOOLIEHUH O IPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOM (pU3UKH U
TEPMOJIMHAMUKH B TEXHUKE

U TEXHOJIOTUSIX

Htoro 1o pa3aeny 24
Paznen 4. JjieKTPOAMHAMHKA
4.1 DNeKTpocTaTuKa 109nexTpu3anus Ten. Dnektpudeckuii  |[IpoBeneHne sKcrepuMeHTa: H3MEPEHUE

3apsa. [IBa Bua 3E€KTPUYECKUX
3apsaa0B. [IpoBoHMKY,
NTABJICKTPUKH U MTOJTYIPOBOJHUKHU.
3aKOH COXpaHEHUs IEKTPUUECKOTO
3apsaa.

B3aumopelicTBue 3apsa10B. 3aKOH
KysnoHa. ToueuHbIN 3JIEKTPUYECKAN
3apsaa. DIEKTPUUECKOE MOJIE.

PIEKTPOEMKOCTH KOHJICHCATOPA.
Ornenka aOCOJIOTHBIX W OTHOCUTEIHHBIX
MOTPEIIHOCTEH WU3MEpEeHU (PU3NUECKUX
BEJINYMH.

N3ydyeHnne npuHIUNIOB AEHCTBUS
AIEKTPOCKOIIA, SJIEKTPOMETDA,
KOHJIEHCATOPa.

W3ydyeHne NpUHIUIIOB JEUCTBUA




Hanpsk€HHOCTB JIEKTPUYECKOT O
nonst. [IpuHiun cynepno3uiuu
DIIEKTPUYECKUX TToJIen. JInauu
HaIPSHKEHHOCTU JJIEKTPUUECKOTO
MOJIA.

PaboTa cuit 351eKTpOCTaTHYECKOTO
noss. [lorennuan. PazHocts
noTeHuanoB. [IpoBogHuKYN 1
NTUAJICKTPUKU B
PIEKTPOCTATUYECKOM IOJIE.
JlupnexkTpuyeckasl IpPOHUIIAEMOCTb.
DneKTpoEéMKOCTh. KoHeHcarop.
DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa. DHEPIHs 3apPSAKEHHOTO
KOHJIeHcaTopa. TexHuueckue
YCTPOMCTBA U MTPAKTUUYECKOE
[IPUMEHEHHUE :DIIEKTPOCKOII,
DIIEKTPOMETD,
DIIEKTPOCTATHYECKAS 3aIlNTA,
3a3eMJICHHE JIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KOIMMMPOBAJIbHBIN
arrnapar, CTpPyWHbIN IPUHTEP

U YCIIOBUN 0€30MacHOr0 MPUMEHEHUSB
MMPAKTUYECKOMN KU3HHU,

KOIMPOBAJIBHOIO anmnapara, CTpyruHOTo
MPUHTEPA.

Paccmotpenue ¢pu3nyeckux OCHOBaHU N
AIEKTPOCTATUYECKOMN 3alIUThI U
3a3eMJICHHUSI JIEKTPOIPUOOPOB.
Pemenue pacu€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3MYECKON MOJICIIbIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOBHU
(bopMyJT AIEKTPOCTATHUKH.

PelieHne kaueCTBEHHBIX 3a]1a4

C ONOPO Ha U3YUECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS
PIEKTPOCTATUKH.

PacrioznaBanue pu3nuecKUX sSIBICHUNB
y4eOHBIX OTBITAX U OKPYKAIOIIEH KU3HU:
AIEKTpU3ALUS TET,

B3aMMO/ICHCTBHE 3apsAI0B U OOBICHEHUE
WX Ha OCHOBE 3aKOHOB U (hopMy
PIEKTPOCTATUKH.

Ornucanye N3y4eHHbIX CBOICTB BEIlIECTBA
Y DJIEKTPUYECKUX SBICHUNC
WCIOJIb30BaHNEM (U3HUECKUX BEINYUH:
DIEKTPUYECKUM 3apsi,

HanpsHKEHHOCTD AJIEKTPUYECKOTO IO,




NOTEHLIMAJ, PAa3HOCTh MOTEHIUAJIOB,
DIIEKTPOEMKOCT.

AHanu3 GU3NYECKUX MIPOLIECCOB U
SIBJICHUI C UCIIOJIb30BaHUEM (DU3UUECKUX
3aKOHOB: 3aKOHA

COXPAaHEHHUSI AIEKTPUUECKOT0 3aps/ia,
3akoHa Kynona.

PaGota B rpymnmnax npu aHanuze
JTOTIOJTHUTENIbHBIX HCTOYHUKOB
nH(OPMAIMH U TIOJITOTOBKE COOOIIEHUINO
MPOSIBIICHUH 3aKOHOB JIEKTPOCTATUKUB
OKpY KaroleH K1U3HU U TPUMEHEHUH

X B TEXHHUKE

4.2

[locTOosiTHHBIN
PIICKTPUYECKUI
TOK. TOKHU B
Pa3IMYHBIX
cpenax

12

DJIEKTPUUECKUMN TOK. Y CIIOBUS
CYILIECTBOBAHHUS SJIEKTPHUUYECKOTO
Toka. crounuku Toka. Cuia Toka.
[loCTOSIHHBIN TOK.

Hanpsoxenue.

3akon OMa J1J1s yyacTKa Lemu.
DIIEKTPUUECKOE COMTPOTHUBIICHUE.

Y 1e1IbHOE COPOTUBIIEHUE BENIECTBA.

[TocnenoBaTenbHOE, TapaLIEIBHOE,
CMEIIaHHOE COSTUHEHUE
MTPOBOTHUKOB.

PaboTa snexTprueckoro Toka.
3akoHn J[xoyns—JIenia. MonHocTh
DIIEKTPUYECKOTO TOKA.

[IpoBeneHne 3KCIEpUMEHTa: U3yUEHUE
CMEIIAHHOTO COEANHEHUS PE3UCTOPOB;
n3mepenue JJ]C ucTouHrka Toka 1 ero
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0/ICHHUE DJIEKTPOJIH3A.

Ornenka aOCOMIOTHBIX U OTHOCUTEIHHBIX
MOTPENTHOCTEH WU3MEpEeHUd (PU3NUECKUX
BEJINYUH.

OObsicHEHNE IPUHITUTIOB ICUCTBHS U
YCIIOBU O€30MaCHOTO PUMEHEHUS
aMIiepMeTpa, BOJIbTMETPA, peocTara,
HMCTOYHUKOB TOKA,
AIIEKTPOHATrPEBATEIbHBIX U
AIIEKTPOOCBETUTEIBHBIX TPUOOPOB,




DIJIEKTPOABIIKYILAS CUJIA U
BHYTpPEHHEE COMPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMaais
MOJIHOM (3aMKHYTO )
hnexkTpuyeckon nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAsI TPOBOJIUMOCTH TBEPABIX
METAJIOB. 3aBUCUMOCTh
COTNIPOTUBJICHUSI METAJIJIOB

OT TeMIIEPaTypHI.
CBEpXIPOBOIUMOCTb.
DIIEKTPUYECKUN TOK B BAKyyMe.
CBOICTBA 2JICKTPOHHBIX MMyYKOB.
[TonynpoBoguuku. CoOCTBEHHAs U
IPUMECHASI IPOBOJAUMOCTD
MOJIyIIpOBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TonmympoBOIHUKOBBIE TPHOOPHI.
DIIEKTPUYECKU TOK B pacTBOpax U
pacriaBax 3J1€KTPOJIUTOB.
DIIEKTPOIUTHYECKAs TUCCOLINAIIHSL.
DJICKTPOITHU3.

DJIEKTPUUECKUM TOK B razax.
CamMOCTOSTENbHBIN U
HECAMOCTOSTENIbHBIN pa3psa. MoaHus.
[1n1a3ma.

TexHnueckne yCTpoucTBa U

TEPMOMETpPA COMPOTUBIICHUS, BAKYYMHOTO
10/1a, TEPMUCTOPOB U POTOPE3IUCTOPOB,
MOJYyIPOBOAHUKOBBIXIO/IOB,
rajbBaHUKH.

Pemenne pacu€THbIX 3a1a4 C IBHO
3aIaHHOM (PU3MUECKON MOJIENIbIO

C UCTOJIb30BaHNEM OCHOBHBIX 3aKOHOBH
dbopmyn Tembl «IlocTosTHHBIN
DIIEKTPUYECKUHN TOK.

Pacno3naBanmne pu3nuecKux sBICHUNB
y4eOHBIX OIBITaX U OKPY’KAKOIIEH
YKU3HU: DJIEKTPUUECKAst IPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMUYECKOE,
MAarHUTHOE JAEUCTBUS TOKA.

AHaJIU3 JIEKTPUUYECKHUX SABICHUN U
[IPOLIECCOB B LIETAX ITOCTOSIHHOTO TOKAC
MCII0JIb30BaHUEM 3aKOHOB: 3aKOH OMma,
3aKOHOMEPHOCTH IOCIIEI0BATEIBHOIO U
MapaJlyIeIbHOrOCOEAUHEHUS
[IPOBOJHUKOB, 3aKOH

Jxxoyna-JIenna.

Onucanune N3y4eHHbIX CBOMCTB BEIIECTB U
PIEKTPUYECKUX SIBJICHHUIC
WCIIOJIb30BaHNEM (U3HUECKUX
BEJIMYMH: AJIEKTPUUYECKUH 3apsij, CUja
TOKQ, JJIEKTPUUECKOE HANIPSIKEHUE,
PIEKTPUYECKOE CONMPOTUBIIEHHUE,




MpaKTUYECKOE MPUMEHEHUE:
aMIIEpMETp, BOJIbTMETP, PEOCTaT,
MCTOYHHUKHU TOKA,

HIIEKTpOHArpeBaTesibHble MPUOOPHI,

PIIEKTPOOCBETUTENBHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BaKYyMHBII 1HOJ, TEPMUCTOPHI U
boTOpE3UCTOPHI,
MOJIYIPOBOJHUKOBBIN JAHO/,
rajJibBaHUKa

pa3HOCTh noTeHuuanos, IJC, padora
TOKAa, MOIITHOCTBH TOKA.

Hcnonb3oBanne HHGPOPMAILIMOHHBIX
TCXHOJIOTHUM JIJIsI TIOUCKA,
CTPYKTYpUPOBaHMsI, UHTEPIIPETALUU U
npecTaBieHus UHPpOopMauu pu
MOJITOTOBKE COOOIICHUI O MPUMEHEHU U
3aKOHOB MOCTOSTHHOTO TOKA B TEXHUKE U
TEXHOJIOTUSAX

Htoro no pazaeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
11 KJIACC
Neri/mt HaumenoBanue KonuaectBo OCHOBHBIE BUBI ACSATEIbHOCTUYYAIINXCS
pa3ziesioB U TEM 4acoB [IporpammHoOe conepxaHue
y4e0HOTO mpeaMeTa
Paznen 1. DaekTpoaunamuka
1.1 MarauTtHoe nouie. 11 [10CTOSIHHBIE MArHUTHL. [IpoBeneHME IKCIEPUMEHTA: U3YUYCHUE

DIEKTpOMAarHUTHAS
WHTYKITHS

BzaumMojeiicTBre NOCTOSHHBIX
MarHuToB. MarHuTHOE IMoJIe.
BexkTop MarHUTHOM MHTYKIWH.
[IprHIMI Cyneprno3uunu
MarHuTHBIX NOJICH. JImHuM

MAarHUTHOTO TOJISI KaTYIIKH C TOKOM;
HCCJICIOBAHUE ACUCTBHUS NOCTOSHHOTO
MarHuTa Ha PaMKy C TOKOM;
HCCJICIOBAHUEC SIBJICHUS
PJIEKTPOMArHUTHOW MHYKIIHH.




MarHuTHOM MHAyKuu. Kaptuna
JIMHUMA MarHUTHOM MHIYKLIWY T10JIS
MOCTOSIHHBIX MAarHUTOB.

MarsutHo€e 1oJsie TpOBOIHUKA

c TokoM. KapTruHa TUHUN UHIYKIUH
MarHUTHOTO TOJISl AJIMHHOTO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O
KOJIBLIEBOT'O MPOBOIHUKA, KATYIIKH
c TokoM. OnbIT Dpcrena.
B3aumopelicTBre MPOBOIHUKOB

C TOKOM.

Cuiia Amnepa, e€ MOIyJib U
HaIlpaBJICHUE.

Cuia Jlopenua, e€ MOIyJb U
HalpasieHue. /[BuxeHne
3apsYKEHHOU YaCTHULIbI

OneHka abCOMOTHBIX M OTHOCUTENIBHBIX
MOTPEIIHOCTEN U3MEPEHUHN (PU3HUECKUX
BEJINYMH.

OObsicHEeHNE PUHIUIIOB IEUCTBUS U
yCIIOBUI 0€30MacHOr0 MPUMEHEHUS
MMOCTOSIHHBIX MarHuTOB,
PIIEKTPOMArHUTOB, JIEKTPOABUIaTENs,
YCKOPUTENEN AIIEMEHTAPHBIX YaCTHIL,
WHYyKIIMOHHOW IEYH.

PelreHne pacyéTHbIX 3a/1a4

Ha MpUMEHEHHE (POPMYIT TEMBbI
«MarHuTHoOE€ 1nose. DNeKTPOMarHuTHas
WHIYKLUS.

Pemenne kauyecTBEHHBIX 3aa4

C OIIOPOI1 HAa N3YYECHHBIE 3AKOHBI,

3AKOHOMCPHOCTH U (1)H3H‘I€CKI/IC




B OJITHOPOJTHOM MAarHMTHOM IOJI€E.
Pabota cumnsl Jlopeniia.

SIBJIEHME DIIEKTPOMAarHUTHON
nHAyKIuu. [loTok BekTopa
MAarHUTHON UHIYKIUH.
DJIEKTPOABIKYILAS CUJIa UHAYKIIHUH.
3aKOH JIEKTPOMAarHUTHOMUHTYKIIUH
Qdapanes.

BuxpeBoe 3J1eKTpuyecKoe noJie.
DJIEKTPOABIIKYIAS] CUJIA UHIYKIIMUB
MPOBOJHUKE, IBUKYILIEMCS
MOCTYIATEJIbHO B OJJHOPOJTHOM
MarHUTHOM ITOJIC.

[IpaBuiio Jlenna.

NHAyKTUBHOCTB. fIBICHUE
CaMOMHAYKIUU. DICKTPOABIKYIIAS
CHJIa CAMOUHYKIIUH.

DHEPTrUsi MArHUTHOTO TIOJISl KaTYIIKHC
TOKOM.

DIIEKTPOMArHUTHOE TOJIE.
TexHnyecKkne yCTporucTBa U
MMPAKTUYECKOE MPUMECHEHUE:
[MOCTOSIHHBIE MarHUThI,
PJIEKTPOMATrHUTHI,
PIIEKTPOABUTATEN b, YCKOPUTEIIN
PJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS [1€Yb

SIBIICHUS TeMbl «MarHuTHOE II0JIC.
DIIEKTPOMArHuTHasE UHAYKIHS.
OnpeneneHne HanpaBICHUsI BEKTOpa
WHIYKIIMA MAarHUTHOTO TIOJIsl TPOBOTHUKA
C TOKOM, cuiibl Amriepau cuibl JIopeHia.
Pacrnio3naBanue (pU3NYECKUX SIBICHUNB
y4eOHBIX OTBITAX U OKPYKAIOIIEH KU3HU:
B3aMOJICHCTBHE MAarHUTOB,
HIEKTPOMATrHUTHASI MHIYKIUS, IEMCTBUE
MarHUTHOTO TOJI Ha TPOBOAHUK C TOKOM
Y IBVKYLIUICS 3apsil.

AHaJIU3 AJIEKTPOMArHUTHBIX SIBJICHUIC
HMCIOJb30BAaHUEM 3aKOHA
AJIEKTPOMArHUTHOM MHAYKIMU. OnucaHue
M3yYEHHBIX CBOMCTB BEIIECTB 1%
PJIEKTPOMATrHUTHBIX SIBJICHUU C
K CII0JIb30BaHUEM

(U3UICCKUX BEIMYNH: HHIYKITUS
MarHUTHOTO M0Jis, cujia AMrepa, cuiia
JlopeH11a, ”HAYKTUBHOCTh KaTYyIIKH,
PHEPTHUS AIEKTPUUECKOTO U MATHUTHOT'O
MoJICH

Wrtoro no pazaeny
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Paznen 2. Koysie0anua v BOJTHBI

2.1

Mexannueckue u
DJIEKTPOMATHUTHBIE
KOoJIcOaHUs

KonebarenbHas cucrema.
CB00OOTHbIE MEXaHUUECKHUE
kosnieOanus. ['apMoHnveckue
kosneOanus. [lepuon, yactora,
aMIUTuTyAa u (aza koseOaHui.
[Ipy>XKMHHBIN MasITHUK.
MarteMaTH4eCKU MasiTHUK.
YpaBHEHHE rapMOHUYECKHUX
kosneOanuid. [IpeBpanienue snepruu
MPU TAPMOHUYECKUX KOJICOaAHUSX.
KonebarenbHbIi KOHTYD.
CBOOOIHBIE ATIEKTPOMATHUTHBIE
KoJ1e0aHUsI B HI€aJIbHOM
K0J1e0aTeTbHOM KOHTYpE. AHAJIOTUS
MEKy MEXaHUYECKUMU U

QJICKTPOMArouTHBIMHU KOJICOaHUSIMH.

®opmyna TomcoHa. 3aKOH
COXpaHEHUS YHEPTUU B UJCATHHOM
KoJIeOaTeIbHOM KOHTYE.
[IpencTaBieHnE O 3aTyXarOIAX
koeOanusiX. BeIHYKIeHHbIE
MEXaHHUYECKHE KOJIeOaHusI.
Pe3zonanc. BeiHyXIeHHBIE
HIIEKTPOMAarHUTHBIE KOJIEOAaHMUSI.
[lepeMeHHBIN TOK.

CuHycou1alibHbI IEPEMEHHBIN TOK.

lcciienoBanue napameTpon
K0J1e0aTebHOM CUCTEMBI — IIEpUOo/a,
JACTOTBI, AMILTUTY Bl ¥ (ha3bl

Kose0aHuil (IpYXKUHHBIN U/ 1IN
MaTEMaTHICCKUN MasTHHK ).

HaGntoneHue 3artyxamwmux KoJeOaHUH.
lccnenoBaHue CBOWCTB BBIHYXICHHBIX
KOJICOaHUH.

HaGmonenue pesonanca. [Iposeaenue
HKCIIEPUMEHTA: UCCIICIOBAHUE
3aBUCUMOCTH TICPHOaMaIbIX KoJIeOaHUH
rpy3a Ha HUTH

OT JUIMHBI HUTH U MACChI TPy3a;
MCClIeI0BaHNE TIEPEMEHHOTO TOKaB IIENHU
13 MOCJIEI0BATEIHLHO

COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKUU
pe3ucropa.

OrneHka aOCONIOTHBIX M OTHOCUTENIBHBIX
MOTPEITHOCTEN M3MEpeHU (U3NICCKUX
BEJTUYMH.

OObsicHEHNE IPUHITUTIOB ICUCTBUS U
YCIIOBUN 0€30MacHOTO IPUMEHEHUS
DIIEKTPUUIECKOTO 3BOHKA, TEHEPATOpa
[MEPEMEHHOI0 TOKA, JIMHUI
DIIEKTpoTepeay.

Permenue pacy€THBIX 32124 C SIBHO




MOIIHOCTB IEPEMEHHOTO TOKA. 3aJJaHHOM (PU3NYECKON MOJIEIBIO
AMIUTUTYTHOE U AEHCTBYIOIIEE C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOBH
3HaY€HUE CWJIbI TOKA U HAPSDKEHUS.  [(DOpMYJI, ONMHMCHIBAIOIINX MEXaHUYECKUE U

Tpancdopmatop. [IpousBoacTso,
nepenaya u noTpediieHue
PIIEKTPUYECKOU DHEPIUU.
JKOJIOTUYECKHUE PUCKHU

[P IIPOU3BOACTBC 3JICKTPOIHCPTUMU.

KynpTypa ncnonap3oBaHus
PJIEKTPOIHEPT MU B IIOBCEHEBHOMN
PKU3HU.

TexHU4YecKHue yCTpOruCTBa U
[IPAKTUYECKOE IPUMEHECHHUE!
DIIEKTPUYECKUI 3BOHOK, T€HEPATOP
[IEPEMEHHOI0 TOKA, JINHUU
DIIEKTponepeaay

DIICKTPOMArHUTHBIC KOJICOAHMSI.
Onucanve MEXaHUYECKUX U
DIICKTPOMArHUTHBIX KOJICOAHMIAC
MCITIOJIb30BaHUEM (PU3NUECKUXBEITNIMH:
MEePUOJT U 9acTOTa

KoJieOaHui, aMIuIuTya u (paza
KOJICOaHMIA, 3aps]T U CHJIa TOKA

B rapMOHHYCCKHX 3JICKTPOMArHUTHBIX
KOJICOaHUSX.

Perenne Ka4eCTBEHHBIX 33124

C OMOPOM HA U3YUECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTMCHIBAIOLIUE
MEXaHHUYECKHUE U DJIEKTPOMArHUTHbHIE
KOJIeOaHUs.

PaboTa B rpymnmnax npu riaHupOBaHUH,
MPOBEJICHUU U UHTEPIPETALUN
PE3YJIBTATOB OIBITOB, U AHATIN3E
TOTIOJTHUTEIIHbHBIX NCTOYHHKOB
uHGOPMAITIH 110 TEME

2.2

MexaHn4ecKue u
PJICKTPOMATrHUTHBIC
BOJTHBI

MexaHn4eCcKUe BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CKOpOCTh pacrpoOCTpaHEHUS U
nuHA BONTHBL. [lomepeunsie u

3yueHne oOpa3oBaHus U
pacIpoCTpaHEHUS ONEPEUHBIX U
MPOJIOJIBHBIX BOJIH.

Ha0ntonenue oTpaskeHust




MpoJI0bHBIE BOHBL. MHTEppepeHus
U qudpakIusIMeXaHUueCKUX BOJIH.
3Byk. CKOpocTh 3ByKa. I'poMKOCTB
3Byka. Bwicota ToHa. TemOp 3BykKa.
JNEKTPOMArHUTHBIE BOJIHBI.

Y CIIOBUS U3JIYyUYECHUS
DJIEKTPOMArHUTHBIX BOJIH. B3anMuas
OpUEHTAIUsl BEKTOpOB E, B,

L B 2JIEKTPOMarHUTHOM BOJTHE.
CBolicTBa 3J€KTPOMArHUTHBIX BOJIH:
OTpakeHUE, MPEJTOMIICHUE,
MOJIIpU3ALINS, nudpaxius,
UHTEPPEPEHIIHSL. CkopocTh
PIEKTPOMArHUTHBIX BOJIH.

[[Ikana  >JEKTPOMArHUTHBIX  BOJIH.
[IpuMeHEeHUE 3IEKTPOMAarHUTHBIXBOJIH|
B TEXHUKE U OBITY.

[IpuHLMIIBI pAUOCBA3U U
TeneBuieHus. Pannonokanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYKAIOIIEH CPEBI.

TexHn4yecKne yCTporucTBa U
MPaKTUYECKOE TPUMEHEHHE:
MY3bIKQJIbHbIE HHCTPYMEHTHI,
yIIbTPa3BYKOBAs TUArHOCTUKA

B TEXHUKE U MEIUIIMHE, pajiap,

U TIpEJIOMJICHUSI, UHTep(DEpEeHITNU U
nudpakuy MeXaHUYECKUX BOJIH.
HabutoneHne cBg3u rpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMILTUTYI0N U
JacTOTOM KOJeOaHUM, 3BYKOBOTO
pe30HaHca.

lcciienoBaHue CBOMCTB
HIIEKTPOMArHUTHBIX BOJIH: OTPAXKECHUE,
MpesioMJICHHE, TOIsIpU3aus,
nupakiys, UHTEpPEpeHIIHs.
M3yueHne yciaoBUM N3TydeHUs
DIICKTPOMArHUTHBIX BOJTH, B3aUMHOU
OpUeHTaIu BekTopoB E, B,

U B DJIEKTPOMArHUTHOM BOJTHE.
M3y4yeHue npumMeHeHus
HIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEHNE IPUHITUTIOB IEUCTBUS U
YCIIOBUN 0€30MacHOTO MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIBTPA3BYKOBOW IMATHOCTHKHU

B TEXHHUKE U MEIUIIMHE, pajapa,
paanonpuéMHUKa, TeJIeBU30pa, AHTCHHBI,
tenedona, CBU-neun. Pemenue
pPacUYETHBIX U KAaYeCTBEHHBIX3a/1a4 C
ONOpPOW HA U3YYEHHBIE 3aKOHBI

1 3aKOHOMEPHOCTHU, OMTUCHIBAIOIINE




panuonpuéMHUK, TEIEBU30D, aHTCHHA,
Tenepon, CBU-neup

pacpoCTPaHEHNE MEXAHUYECKUX U
AIEKTPOMArHUTHBIX BOJIH.
Vcrionp30Banre MHPOPMAIIMOHHBIX
TCXHOJIOTHUH JIJIsI TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU U
npeacTaBiaeHus HHGOpMaIuu

[PU MOJITOTOBKE COOOIIICHUI

00 UCIOJIb30BAHUH JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

YdacTtue B JUCKYCCUU

00 2JICKTPOMArHUTHOM 3arpsi3HEHUU
OKpY’Karoulel Cpeasl.

PaboTa B rpynmax npu rjiaHupOBaHUH,
[IPOBEICHUU U UHTEPIIPETALIUU
PE3yJIbTATOB OIBITOB U aHAJIN3€E
JTOITOJTHUTEIIbHBIX UCTOYHUKOB
nH(OpMaIHH 10 TeMe

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[[psitMOTTMHEWHOE pacIpPOCTPAaHEHUE
CBETa B OJHOPOAHOM cpexe. Jlyu
cBeTa. ToUeUHbI ICTOYHUK CBETA.
OtpakeHue cBeTa. 3aKOHBI
oTpaxeHus cBeta. [loctpoenune
M300paKEHUH B TIIIOCKOM 3€pKaje.
[Ipenomnenue cBeTa. 3aKOHbI
MpeoMJIeHUs cBeTa. AOCOTIOTHBIN
rokaszareiib npesomiieHus. [lonnoe

M3yueHune sIBIEHUS OTHOTO
BHYTPEHHETO OTPAXEHUSI, €TO
[IPUMEHEHHS B CBETOBOJIE.
M3ydyeHne Mmoaene MUKpPOCKOIIa,
TEJIECKOIIA.

[lonydyeHue cnekTpa ¢ TOMOIIBIO TPU3MBI
1 1 pakimoHHON peméTku. li3mepenne
MOKA3aTelsl MPEJIOMIICHUACTEKIIA.
VccnenoBanue CBOMCTB M300pakeHU N




BHYTpEHHEe oTpaxxeHue. IIpenenbHblii
YTOJI HOJITHOTOBHYTPEHHETO
OTpakKEHUS.

Jlucnepcus cBeta. ClI0XKHBINA COCTaB
oenoro ceeta. Lger.

Cobuparolire 1 paccenBarolue
nuH3bl. ToHKas nuH3a. POKyCcHOE
pacCcTOSsIHUE W ONTHUYECKas Cuiia
TOHKOU JINH3BL. [locTpoeHue
M300pa’KeHU B COOMPAIOIINX U
paccenBarolnX JInH3ax. Popmyia
TOHKOU JINH3BI. Y BEJIMYEHUE,
TaBaeMo€ JIMH30M.

[Ipenensl NpUMEHUMOCTH
reOMETPUYECKON ONTUKH.

Bonnosas ontuka. UaTepdepenius
cBeTa. KorepeHTHbIE UCTOUHUKH.

Y cioBHs HAOTIOACHUS MAKCUMYMOBHU
MUHHMYMOB

B UHTEP(PEPEHIIMOHHON KapTUHE OT
NMBYX CHH(a3HBIX KOT€PEHTHBIX
MCTOYHHUKOB.

Jludpakuus ceera. Judpakunonnas
pemérka. YciioBre HaOIIOACHUS
[JIAaBHBIX MAKCUMYMOB TIPH MaICHUU
MOHOXPOMAaTHYECKOIO CBETA

Ha TU(HPAKIIMOHHYIO PEIIETKY.

B JIMH3aX.
OOBsiCHEHNE IPUHIIUIIOB IEUCTBUS U
YCIIOBU 0€30MacCHOTr0 NPUMEHEHUS
OYKOB, JIYIIbl, (poTOANIapara,
MPOEKIIMOHHOIO anmnapara,
MHKPOCKOTIA, TEJIECKONa, BOJIOKOHHOM
OINTUKH, TUPPAKIIMOHHON PEIIETKH,
MOJISIPOUA.

Pemenue pacu€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3MUECKON MOJIEIIbIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOBU
bopMyJT TEOMETPUUECKOMN ONTHKH.
[locTpoeHue 1 onucannue N300paKeHUS,
CO3/1aBa€MOr'0 IJIOCKUM 3EPKAJIOM,
TOHKOM JIMH30M.

PaccMoTpeHne npeaenoB IPUMEHUMOCTH
reOMETPUUECKOUOTITUKH.
Pacrno3naBanmne puU3NUECKUX SIBICHUNB
ONBITaX U OKPYKAIOIIECH KU3HU:
[IPSIMOJIMHENHOE PacIpPOCTPAHEHUE CBETA,
OTpa)KeHUE, MPEIOMIICHUE,
uHTepPepeHIrs, TupaKius u
[OJISIpU3aLUsl CBETA, QUCIIEPCUS CBETA.
N3ydeHune yciaoBuid HaOII0ACHUS
MAaKCUMyMOB U MUHHUMYMOB

B MHTEP(HEPEHITMOHHON KapTUHE




[Tonspusanus cBeta. TexHUUeCKue
YCTPOMCTBA UIIPAKTUYECKOE
IPUMEHEHHE :0UKH, JIYIIA,
dboToanmnapar, MpOEKIIMOHHBII
armapar,

MUKDPOCKOII, TEJECKOIN, BOJOKOHHAs
ONnTHKa, JU(paKIMOHHAs pemeTKa,

OIS POU]

OT ABYX CHH(A3HBIX KOT€PEHTHBIX
MCTOYHUKOB.

'V citoBHE HAOIIOIEHUS TNIaBHBIX
MaKCHMYMOB TIPH TTaICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(HPAKIIMOHHYIO PEIIETKY.
AHaJIN3 ONTUYECKUX SIBIEHUI

C MCIIOJIL30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPaHCHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI
MPEIIOMJICHHS CBETA.

Omnucanue ONTUYECKUX SIBICHUIC
MCII0JIb30BaHUEM (DU3HUCCKUX
BEJIUYHMH: POKYCHOE paCCTOSTHUE U
ONTHYECKAs CHJIa JIUH3bI

Hrtoro no pazgeny
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Pa3jnen 3. OcHOBBI clIeIIHAJIbHOM TeOpUN OTHOCUTeIbHOCTH (naiee — CTO)

3.1

OCHOBEI CIIEIIMAIEHON
TEOpPUH
OTHOCHUTEIILHOCTH

4

["paHu1Ibl MPUMEHUMOCTHU
KJIACCHYECKON MEXAHUKH.
[locTynaTel crieiMaibHOW TEOPUH
OTHOCHUTEIBHOCTH: HMHBAPUAHTHOCTh
MOJT1yJII CKOPOCTH CBETA B BAKyyMe,
MPUHIIMI OTHOCHUTEJILHOCTH
OUHIITEHHA.

OTHOCHUTEIBLHOCTh
OJTHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHU U COKPAIICHUE JIJTUHBI.

PellieHne KaueCTBEHHBIX 3a7a4

C onopoii Ha n3yuyeHHole nocTynateiCTO.
Vcnonb3oBanue MHGOPMAITMOHHBIX
TEXHOJIOTHUM JIJIs1 TTIOKUCKA,
CTPYKTYpPUPOBAHHUSI, UHTEPIIPETALUH U
MpeicTaBlIeHUs HH(DOpMAIUU TIPH
MOJITOTOBKE COOOIICHHUH O TPaHUIIaX
[MPUMEHUMOCTH KJIACCUYECKOMN
MexaHuku U ocHoBax CTO




DHEpPrus U UMITYJIbC
PENATUBUCTCKOM YacTULbl. CBA3b
MAaCCBI C JHEPIUEH U UMITYJIbCOM
PEIATUBUCTCKOU

YaCTHULbI. DHEPIUs OKOS

Wroro no pazgeny

Pa3nen 4. KBanToBasi puznka

4.1

D71eMEHTBI KBAHTOBOM
OIITUKH

®otonsl. Dopmyna Ilnanka cBs3u
BHEPruu (POTOHA C €r0 YaCTOTOM.
DHEprusi U UMITYJIbC (HOTOHA.
OTKpBITHE U UCCIICAOBAHUE
dotorddexra. OnbiTer AT

CroneroBa. 3akoHbl hoTodddeKTa.

YpaBHEHUE
DitHmTeitHa 1 ororddekra.

«Kpacnas rpanuia» porodddexra.

JlaBienue cBeta. ONBITHI

I1.H. JIeOenena.

XHUMHUYECKOe JIeHCTBHE CBETA.
TexHnuecKkne yCTporucTBa U
MpaKTUYECKOE TPUMEHEHHUE:
dboTo37eMeHT, POTOIATUHK,
COJIHCYHAsI OaTapesi, CBETOIUO

Ha6mronenue hororddexra

Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
lccnenoBaHne 3aKOHOB BHEITHETO
dboTorddexra.

OOBsICHEHHE OCHOBHBIX TIPUHITUIIOB
NENCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX Kak: (poTodeMeHT, PoToAaTIHK,
coJiHeYHas 6aTtapes, CBETOAUO; U
YCIIOBUN UX 0€30MacCHOI0 MPUMEHEHHUSB
MMPAKTUYECKOMN KU3HHU.

Perenue pacy€THBIX 3a/1a4 C SIBHO
3aIaHHOM (PU3HUECKON MOJICIIbIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOBH
(dhopMyJT KBAHTOBOM OITHKH.

PereHue KadyeCTBEHHBIX 33124

C OIIOPOW Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOU ONTHKH.
Pacrno3HaBanne PU3NUECKUX SIBICHUI

B YU€OHBIX OTBITAX:




dboTornekTpuueckuii 3¢ Ppext, cBeTOBOE
TaBJICHUE.

Onucanue U3y4eHHBIX KBAHTOBBIX
SIBJICHUW U TIPOLIECCOB

C MCTIOJIb30BaHUEM (PU3HUYECKUX BEITUUIHH:
CKOPOCTbH DJICKTPOMArHUTHBIXBOJIH,
TUTHA BOJTHBI M YaCTOTA CBETA,

DHEPTHUS U UMITYJIbC (OTOHA

4.2

Ctpoenue atoma

Monaens atoma TomcoHa. OMBITE
Pesepdopaa nmo paccesHuro

a-dactull. [[maHneTapHas Mojenbaroma.
[Toctynatsr bopa.

M3nydyeHue u noriaomeHne GoToHOB
[IPU IEPEXOJIE aTOMA C OJHOTO YPOBHS
DHEPTUU Ha ApYyrou. Buasl CriekTpos.
CnexTp ypoBHEH 3HEprunaTomMa
BOAOpOAA.

BosoBbie cBoMicTBa YacTUIl. BOIHEI
e bpoussa. KopnyckyisipHo-
BOJIHOBOW JTyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE

W3JIyYCHHE.
TexHuueckue YCTPOMCTBA )51
MPAKTUYECKOE IIPUMEHEHHE:

CIIEKTpaJIbHbIA aHAJIN3
(CIEKTPOCKOIT), Ja3ep, KBAHTOBBIN
KOMITBIOTEP

M3yuenue mojenu omnbita Pesepdopra.
[IpoBeneHnEe FSKCIEPUMEHTA

M0 HAOJIOJICHUIO JIMHEWYATOro CIEKTpa.
OrneHka aOCOJMIOTHBIX M OTHOCHUTEIBHBIX
MOTPEITHOCTEN M3MEpeHU (U3NIECKUX
BEJIMYMH.

M3yuenune moaenu aroma: TomcoHa,
MJIaHETAPHOW MOJIEJIM aTOMa, MOJEIU
atoma bopa.

M3yueHue CrieKTpa ypOBHEW SHEPT U
aToma Bogopoaa. OObsiCHeHHE
[MPUHIIATIOB JICCTBUS U YCIOBUH
0€30MmacHOro MPUMEHEHUS

CIIEKTPOCKOIIa, Jla3epa, KBAaHTOBOT'O
KOMITbIOTEPA.

Pernrenne kaueCTBEHHBIX 3a0a4

C ONOPOM Ha U3YUYECHHBIE 3aKOHBI,
3AaKOHOMEPHOCTH U (PU3HUECKHUE

sBiIeHUs 10 TeMe «CTpoeHHne aToMay.




PacrioznaBanue pU3NUECKUX SIBJICHUIB
Y4€OHBIX ONBITaX: BO3BHUKHOBEHUE
JIMHENYATOTO CIIEKTPA U31y4YCHUS.
AHaJIN3 KBAHTOBBIX ITPOLIECCOB U
SIBJICHUW C UCIIOJIb30BAHUEMIIOCTYJIATOB
bopa

4.3

ATOMHOE SI7IpO

DKCIICPUMEHTBHI, JIOKa3bIBAIOIITUC
CIIOKHOCTh CTPOCHHMSI SApA.
OTKpBITHE PATUOAKTUBHOCTH. OTIBITHI
Pesepdopaa mo onpeeacHUIo cocTaBa
PaIMOaKTHBHOTO U3 TyUYCHUSI.
CgoiicTBa anb(da-, 6era-, raMma-
u3nydeHus. Brusaue
PaTNOaKTUBHOCTH Ha KUBbIE
OpraHU3MBbI.

OTKpBITHE TPOTOHA U HEUTPOHA.
HyxiionHas moaens sapa
["eiizen6epra-lMBaneHkKo.

Sapsia sapa. MaccoBoe 9nciio sapa.
M30TOIbI.

Anbda-pacman. DIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3IIydeHue. 3aKOH PauO0aKTHBHOTO
pacriaja.

DHEprus CBSI3M HYKIIOHOB B SIIIpE.

Sl nepHbIE CHIIBI.

3yueHne SKCIIEpUMEHTOB,
TOKa3bIBAOLINX CIIOKHOCTb CTPOCHUS
ATOMHOTO S1pa.

HccrenoBanue TpeKOB 4acTull (1o
roToBeIM (potorpadusim). U3yuenue
SICPHBIX CUJI, SIACPHBIXPEAKIINI CUHTE3a
U pacrnaja, TEpMOSIAEPHOTO CUHTE3A.
M3yuyeHne HyKJIOHHOW MOJENH Aapa
["eitzenOepra-lBaneHKo.

OObsicHEeHHE YCTPOHUCTBA U IPUMEHEHUS
T03UMETPa, KaMepbIBUIIbCOHA, IEPHOTO
peakTopa, aTOMHON OOMOBI.

Pemenue 3agay ¢ onopou

Ha [0JIyYEHHBIC 3HAHUS, B T.4. O 3apsJcH
MaCcCOBOM 4HCIIE Spa.

PacrioznaBanme Gu3MUECKUX SBICHUIB
y4eOHBIX OTIBITAX M B OKPYXKAIOIEH
PKA3HU: €CTECTBEHHAs U UCKYCCTBEHHAS
PaIrOaKTUBHOCTD.




JleexT Macchl spa.

SlnepHble peakuuu. [leieHue U CUHTE3
saep.

SnepHslii  peaktop. TepmosinepHBIN
cunte3. [IpoOneMbl U TNEPCHEKTUBDI
SIZICPHOM DHEPIETUKHU.

JKOJIOTUYECKHE  ACIEKThl  SAEPHOM

SHEPreTUKHU.
DJIeMEHTapHbIe YacTullbl. OTKpPBITHE
MO3UTPOHA.

MeTob1 HAOJIIOACHUS U PETUCTpaIlin
PJIEMEHTAPHBIXYACTHII.

DyHAaMEHTaIbHbIC B3AUMOEHCTBUS.
EnuHCcTBO (pr3nuecKoi KapTUHBI
Mupa. TeXHUYECKHUEe yCTPOUCTBA U
MPaKTUYECKOE TPUMEHEHHE:
TO3UMETP, Kamepa Bunbcona,
sICPHBIN peakTop, aToMHast 6oM0Oa

OnucaHue KBaHTOBBIX SIBJICHUH U
[IPOLIECCOB C UCIIOJIb30BAHUEM
(bu3HUECKUX BETMYUH: EPUO
MoJIypacmajia, SJHEprus CBsI3H aTOMHbBIX
s5ep, neeKxT Macchl apa.

AHaJIU3 MPOLIECCOB U SIBJIEHUM C
MCIOJIb30BAaHUEM 3aKOHOB U MOCTYJIATOB:
3aKOH COXPaHEHUADIEKTPUUECKOTO
3apsijia, 3aKOH COXPaHEHUsI MacCOBOTO
yrclia, mocTysiaTsl bopa, 3akoH
pPaJii0aKTUBHOTO pacraja.

YyacTue B paboTe Kpyrioro croa
«DyHAaMEHTAIbHBIE B3aUMOJICHCTBHSI.
EnnHCcTBO (Dr3nuecKoil KapTUHBI MUPa».
Vcnonb3oBanue MHGOPMAIIMOHHBIX
TEXHOJIOTUI JIJIS TIOUCKA,
CTPYKTYpUPOBaHHUsI, UHTEPIPETALIUU U
MpecTaBieHus nHOpMaIUU TIpH
MOJITOTOBKE COOOIICHHUI O TPUMEHEHUT
3aKOHOB KBAaHTOBOW (PM3UKHU B TEXHHUKE U
TEXHOJIOTUAX, IKOJIOTHYECKUX

ACIIEKTaX sIEPHON SHEPTETUKU

Wroro no pazaeny
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Pa3jen 5. DiieMeHTBI ACTPOHOMHUM U ACTPOPU3NKHI




5.1

DJIEMEHTBI aCTPOHOMUU
NacTpoGU3UKH

JTarnbl pa3BUTUS ACTPOHOMUMU.
[IprkiiagHOE U MUPOBO33PEHYECKOE
3HAYEHNE ACTPOHOMMUMU.

Bun 38é3qH0r0 HEOGa. Co3Be3aus,
sIpKUe 3BE3]IbI, TIJIAHETHI, UX BUIUMOE
JIBIDKCHHE.

CoJiHEeuHas cucTema.

Connue. ConHeuHass aKTUBHOCTE.
Mctounnk sneprun CoHla U 3BE3.
3BE3/bI, NX OCHOBHBIC
XapaKTEepUCTUKH. J{narpamMmma
«CTIEKTPaJIbHBIN KJIaCC — CBETUMOCTbY.
3BE3IbI TJIaBHOU
[10CJIeJ0BAaTEILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTDEY IS 3BE3]T
rJ1aBHOM MOCJIEIOBATSIILHOCTH.
BHyTpeHHEee cTpoeHuE 3BE3 .
CoBpeMEHHBIE TTPEICTABICHUS O
MPOUCXOXKACHUU U 3BOTOIUKUCOTHIIA
W 3BE31. DTallbl )KU3HU3BE3 L.
Muteunsiii [1yTe — Hama ["amakTuka.
[Tomoxxenue u aprxkeHne CoJIHIIAB
["anakTuke. THUIIBI TaTaKTHK.
PanuoramakTvku ¥ KBazaphl.

UEpHbIe ABIPHI B s/Ipax rajlakTHK.

[loaroroBka cooOIieHuit 00 Tanax
Pa3BUTHUS aCTPOHOMUHU, O MPUKIATHOMU
MUPOBO33PEHUECKOM 3HAUCHU U
ACTPOHOMHH, O METOJIaX MOJyUEHUs
Hay4YHBIX ACTPOHOMHUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHON aCTPOHOMMH.
M3yueHne COBpEeMEHHBIX MPECTABICHUM
0 MPOUCXOXKAeHUH HIBOJIIOIMK CoJIHIIA U
3BE3I.

3yueHne TUIOB TaJIaKTHK,
paJuoraNakTHK U KBa3apoB. M3yuenue
BIDKEHHST HEOSCHBIX TEJI, SBOJIOIINHU
3BE3/11 U BCceneHHoM, Mpoueccos,
MPOUCXOSAIINX B 3BE3/1aX,B 3BE3AHBIX
CUCTEMAX,

B MEKTaJJAKTUYECKOM Cpee,
MacIITaOHON CTPYKTYphl BeeneHHO.
OO6bsicHeHue pacirpenus Beenennoitna
OCHOBE 3akoHa Xab0ia.

[loaroTroBKa K 00CYXICHHUIO
HEpEUIEHHBIX TPO0JIeM aCTPOHOMUH.
[IpoBeneHre HaOIIOICHHIA
HEBOOPYKEHHBIM I1a30M

C UCTIOJIB30BaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUH 11 OTIPEICIICHUS




Bcenennas. Paciumupenue
Bcenennoit. 3akoH Xa06ua.
Paszberanue ranaktuk. Teopus
bouibiioro B3peiBa. PenkroBoe
W3ITy4EHUE.

MacmtabHasi CTpyKTypa
BcenenHnoi. MeraranakTuka.
Hepeménnbie npoodsieMbl

M0JIOKEHHSI HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3 U
CeBepHOro NoNyliapusiu ApKue 3BE3/bI.
[IpoBenenne HaOIOAEHUN B TEIECKOM
JIyns1, iianer, Mitednoro Ilyru.
'YyacTue B JUCKYCCHUH O HEPEIIEHHBIX
npoOJsieMax aCTPOHOMHUU

ACTPOHOMUU

Wroro mo pa3aeny 7

Pa3nen 6. O6o0maroee noBTopeHue

6.1 O0o01aromiee 4 O0001IEHNE 5 cUCTeMaTH3alus Y 4yaCTUEe B IUCKYCCUU O POJIH (PUBUKUU
MOBTOpPEHUE coJiep KaHMs Pa3zeiioB Kypca ACTPOHOMMH B Pa3JIMUHBIX chepax

«Mexanukay, «MonexkynsapHas GU3NKa
Y TEPMOJUHAMUKAY,
«InexTpoauHamukay, «Komnebanus u
BOJIHBD»,  «OCHOBBI  CHEUHAIBHOM
TEOPUN OTHOCHUTEIIBHOCTH,
«KBantoBas ¢usuka», «IIEMEHTHI
ACTPOHOMUH U aCTPODHUZHKI.

Ponb Gpusnku 1 acTpOHOMHH B
PKOHOMHYECKOM, TEXHOJIOTUUECKOM,
COIMAIILHOM M 3THYECKOU chepax
NEeATENbHOCTU YEJIOBEKA, POJIb U

MEeCTO (DM3UKH U ACTPOHOMUU

B COBPEMEHHOM HayYHOU KapTHUHE
MHpa, 3HAYEHHUE OMUCATEIBHOM,

JIeATEILHOCTH YeJIOBEKA.
[ToaroroBka cOOOIIIEHUNA O MECTE
(bu3nIeCKOr KapTHHBI MUPA B PSITY
COBPEMEHHBIX MPEACTABICHUN

0 MPUPOJIE.

BrimmotHeHe yIeOHBIX 3a/IaHHH,
JIEMOHCTPUPYIOIIUX OCBOEHUE OCHOBHBIX
MOHATHN, (PU3NIESCKUX BETUIUH U
3akoHOB Kypca pusukul0-11 kmaccos




CUCTEMATU3UPYIOLIEH,
00BSICHUTETHHON U
NPOrHOCTUYECKON () yHKLIUN
(bu3nueckoi Teopuu, poiib
(bu3nueckoi Teopun B OPMUPOBAHUU
[IPEICTABICHUMN

0 (hU3MYecKoi KapTUHE MUPA, MECTO
(bu3nuecKol KapTUHBI MUPA

B 00IIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEICTABICHUN O IIPUPOJIE

JACOB I1O ITPOTPAMME

Wroro no pazaeny 4
PesepBHOE Bpemsi 3
OBILEE KOJIMYECTBO 68




5. HOYPOYHOE ININTIAHUPOBAHHUE

10 KJJACC
KosnvecTBO 4acos fll:;‘?eﬂl/lﬂ JJIeKTPOHHBbIE HU(PPOBLIE
Ne n/m | Tema ypoka Beero | Kontpoabbie | Mpakruueckue | o ITo o0pa3oBaTeJIbHbIC
pecypchl
padoThbI padoThI wiaHy | ¢akry
dusznKa — HayKa O IIPUPOJIE.
1 Hayunsie MeT(})]I[LI HOEHZFHI/?SI 1 04.09 bubmmorexa LIOK
' https://m.edsoo.ru/ff0c32e2
OKpPYXaIOoIEero Mupa
Ponb u Mecto ¢pu3mku B
MHUPOBAaHUU COBPEMEHHOM
2 S;)}II)‘{HO%IOKZPTI/IHZ? l\fl/fpae B ° 1 06.09 bubmorexa OK
N ’ https://m.edsoo.ru/ff0c33e6
IPaKTUYECKON eI TENHbHOCTH
moaen
MexaHnuecKkoe IBUKEHUE.
SR S — ) 11,09 bubmorera LIOK
' ' https://m.edsoo.ru/ff0c3508
[Tepememnienne, CKOPOCTb,
YCKOpPEHUE
4 PaBHOMEpHOE NIPSAAMOJIMHENHOE 1 13.09 bubnmoreka [IOK
nBIbKeHHe. PaBHOYyCKOpeHHOE ' https://m.edsoo.ru/ff0c3620
MPSIMOJIMHENHOE IBUKEHHE
CBob6oHOE nasieHue. Y CKOpeHHue Bubnuorexa LIOK
> CBOOOIHOTO Ta/ICHUS 1 18.09 https://m.edsoo.ru/ff0c372e
5 KpuBonuHeitHoe qBHKEHUE. 1 20.09 bubnuoreka [JOK
JIBrmKeHNEe MaTepUaIbHON TOUKA ' https://m.edsoo.ru/ff0c39cc
10 OKPY>KHOCTHU
[IpuHUIKI OTHOCUTEABHOCTH Bubmorexa [IOK
! Tannnes. Mnepumanbubie . 1 25.09 https://m.edsoo.ru/ff0c3ada
cuctemsbl orcueTa. [lepBblii
3akoHHBIOTOHA



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

CrapToBas 1MarHoCTuKa

bu6mnorexa [IOK
https://m.edsoo.ru/ff0c3be8

CUCTCMbI MAaTCPUAJIBbHBIX TOYCK.

8 27.09
Macca Tena. Cuina. Tpunnun 02.10 Bu6mmorexa LIOK
Cyneprosuuiu cuil. Bropoi https://m.edsoo.ru/ff0c3be8

9 3akoH HeroToHa mi1s
MaTepHAIbHON TOYKH

10 Tperuii 3akoH HproToHa /11 04.10 bubnmnorexa [IOK
MaTepUaIbHBIX TOUEK ' https://m.edsoo.ru/ff0c3be8

' https://m.edsoo.ru/ff0c3d00

KOCMUYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH I'yka. 11.10 bubnuoreka [IOK
Bec Tena ' https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadduruent 16.10

13 TpeHus. Cuia COnpOTUBIICHUS bubnmnorexa [IOK
[IPH JBHYKCHHUHN TEJIA B )KMIKOCTH https://m.edsoo.ru/ff0c3f76
WJIM Ta3e
[TocTynarensHOE U 18.10
BpaIlaTeIbHOE ABMKCHHE

14 a0COIOTHO TBEPIOTO TEJA. bubnmnoreka [IOK
MowmenT cuibl. [Inedo cuib. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPIOTO
Tena

15 NmMnynbsc MaTepuanbHOU TOUYKH, 2310 bubnuoreka [JOK

https://m.edsoo.ru/ff0c43d6



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

NmMmnynbe cuitbl. 3aK0H
COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE NBUKEHME

16

PaboTa 1 MOUTHOCTb CHJIBI.
Kunernueckas sneprus
MaTtepualbHOW ToukH. Teopema
00 M3MEHEHUHN KUHETUYECKOI
SHEPruu

25.10

bu6anorexa LIOK
https://m.edsoo.ru/ff0c4502

17

IloTeHunanbHas SHEPTHUS.
[loTeHunanbHas SHEPTUS YIIPYTO
nehOpMHUPOBAHHON MPY>KUHBI.
[loTeHunanbHas SHEPTUs TENa
BOJIM3U TOBEPXHOCTH 3E€MITU

06.11

bu6anorexa IIOK
https://m.edsoo.ru/ffOc461a

18

[loTeHuManbHbIE U
HEIMOTEHIUaJbHbIE CUITbI. CBS3b
paboThl HETOTEHITUATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU
SHEPI'UM CUCTEMBI TEJ. 3aKOH
COXpaHECHUS MEXaHUYECKOU
SHEpPruu

08.11

bubmmoreka IIOK
https://m.edsoo.ru/ff0c478c

19

Jlabopatopnas paboTa
«MccnenoBanue cBs3M pabOTHI
CWJIBI C U3MEHEHUEM
MEXaHMYECKOW SHEPTHH TeJa Ha
MPUMEPE PACTSIKEHUS
PE3UHOBOTO KTYTa

13.11

20

KontponbHas paborta no teme
«Kunemartuka. JluHamuka.
3aKOHBI COXPAHECHUS B

15.11

bu6anorexa [IOK
https://m.edsoo.ru/ff0c4b74



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

MCXAaHHKE

21

OCHOBHBIE TTOJOKEHUS
MOJIEKYJIAPHO-KUHETHYECKOU

T€OpUHU. BpOyHOBCKOE IBUKEHHUE.

Hudbdysus

20.11

bu6mnorexa [JOK
https://m.edsoo.ru/ff0c4dc?

22

XapaKTep ABHKCHUSA U
B3aHMOHCﬁCTBHH HJaCTHUI]
BCIICCTBA. MOI[CJII/I CTpOCHUA
Ia30B, )I(HHKOCTCﬁ u TBép}IBIX TCI

22.11

23

Macca monekyi. KonuuectBo
BemecTnBa. [locTossHHas
ABoraapo

24.11

24

TennoBoe paBHOBECHE.
Temnepatypa v €€ u3MepeHHeE.
[Ixama remneparyp Llenbcus

29.11

25

Wneanbusrii raz B MKT.
OcHoBHoe ypaBHeHue MKT

04.12

bubmmoreka IIOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomnoTHas TeMIepaTypa Kak
Mepa CpeIHEN KHHETUYECKOMN
SHEPIrUHU IBUKEHUS MOJIEKYIL.
YpaBuenue Menpaeneena-
Knaneripona

06.12

but6mmoreka IIOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanpToHa. ['a30BBIE
3aKOHBI

11.12

28

Jlabopatopnas paboTa
«MccnenoBanue 3aBUCUMOCTH
MEXIy TTapaMeTpaMu COCTOSTHHSI
pa3peKEHHOTO Ta3ay

13.12



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

I/I3onpoueccm B UACAJIBbHOM Ira3e

bu6mnorexa [IOK

29 M MX rpaduieckoe 18.12 https://m.edsoo.ru/ff0c570e
MPEJICTABICHUE
BryTpeHnHss sHeprus
TEPMOJIMHAMHUYECKOU CUCTEMBI U
30 CIIOCOOBI €€ N3MEHEHHS. 20.12 bubmmoreka IIOK
KonuuecTBO TEmioTs! U pabora. ' https://m.edso0.ru/ff0c5952
BuyTtpeHnHsis aHEprUs
O0JIHOATOMHOT'O HJIcaJIbHOTO T'a3a
bu6anorexa IIOK
31 Buze1 Tentonepenatiu 25.12 https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMII0OEMKOCTh
32 BeliecTsa. KoimuecTBO TEIIOTEI 2712 bu6anorexa IIOK
IpHU TEIUToNnepeaaye. ' https://m.edsoo.ru/ff0c5¢36
AnuabaTHBIN TTpoIIecC
o | T o o o Bimore oK
' https://m.edsoo.ru/ffOc5efc
M30MpoIeccam
B upone Bropet ST memosaio
‘ https://m.edso0.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [Tpunumn gevicteus u KITJ] 17.01 but6mmoreka IIOK
TEIJI0BOM MAaIlIMHbI ' https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KIT/] 22.01
37 DKOJIOTMYECKHE MPOOIEMBI 24,01
TETJI0OHEPTeTUKHU
38 O6o0maronuit ypok 29.01 bubnuoteka [JOK

«MonekynsapHas pu3mka.

https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

OCHOBBI TCPMOJUHAMUKI

KonTtponbsHas pabora o reme

bu6mnorexa [JOK

39 «MosnexyaspHa pusmra. 3101 https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTMHAMUKH
40 KHOaII{) 0:}?(13: 335]?31;11’;13“ CHHUE H 05.02 bubmorexa HOK
JICHCALIL. P ' https://m.edsoo.ru/ff0c63b6
KUIICHHE
HachIeHRbI Tap 07.02 https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramnuueckune
p | e e Aoons 2 btmore ok
P - RHA https://m.edsoo.ru/ff0c65f0
Kpuctajuibl. COBpEMEHHbIE
MaTepuabl
14.02
£ Viemman rennots nasserin Butimorexa LIOK
’ https://m.edsoo.ru/ff0c6708
Cybnumanus
bu6mmoreka IIOK
44 VYpaBHeHUE TETIOBOTO Oananca 19.02 hitps://m.eds00.ru/ff0c6820
21.02
45 gHeKTpHBaHHﬂ UT cIL. il bu6mmoreka IIOK
JICKTPITICCRIH 3apil. B4 BUAd https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKUX 3aPsI0B
[IpoBOAHUKH, TUDIIEKTPUKHU U
16 MOJYNIPOBOJHUKU. 3aKOH 26.02 bubnuoreka [JOK
COXPaHEHUS DIEKTPUIECKOTO ' https://m.edsoo.ru/ff0c6bcc
3apsiia
47 B3aumojelicTBue 3aps10B. 3aKoH 28.02 bubnuoteka [IOK



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
https://m.edsoo.ru/ff0c6bcc

Kynona. Toueunslii
BJIEKTPUUECKUH 3apsif

https://m.edsoo.ru/ffOc6ced

Hanpsx€HHOCTD 371€KTPUYECKOr0
nons. [IpuHinun cynepnosunuu

bu6mnorexa [JOK

48 AIIEKTPUYECKUX ToJieH. JInHuu 05.03 https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cun
49 3JIEKTPOCTATUYECKOTO TOJIS. 07.03 bubnuoteka [JOK
[Motenman. PazHocTs ' https://m.edsoo.ru/ff0c6f00
MOTCHITUATIOB
[TpOBOTHUKY M TUIJICKTPUKHU B
50 AIEKTPOCTATUIECKOM II0JIE. 1203 bubnuoreka [JOK
JlvanekTpuuecKkas ' https://m.edsoo.ru/ff0c7018
IPOHUIIAEMOCTh
N bu6anorexa IIOK
51 OnektpoémrocTh. KoHneHcaTop 14.03 https://m.edsoo.ru/ff0c7126
2| xommencatopa. Snepran 10.03 bubmorera LIOK
5 pa. JHEp ' https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHAEHCATOpa
Jlabopatopnas paboTa
53 "N3mepeHune 31eKTpOEMKOCTH 21.03
KOHJIeHcaTopa"
[IpuHIMI necTBUS U
MIPUMEHEHUE KOHJIEHCATOPOB,
54 KOITMPOBAIBHOTO aIapara, 02.04

CTPYUHOTO MPUHTEPA.
DJIEKTPOCTATUYECKAs 3aIUTA.
3azemiIeHHUE IICKTPOITPHOOPOB



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

55

DIEKTPUYECKUN TOK, YCIOBUS
€ro CyIeCTBOBAHMUS.
ITocTosiHHbIM TOK. Cuna TOKa.
Hanpsixenne. ConpoTuBieHue.
3akoH Oma 11 y4acTKa Lenu

04.04

56

[locnenoBatenbHOE,
napajijieibHOe, CMEIIaHHOE
COCIMHECHUE MPOBOIHUKOB.
Jlaboparopnas pabota
«M3yyeHne CMEIaHHOTO
COCITMHEHHSI PE3UCTOPOBY

0,5

09.04

bu6anorexa IIOK
https://m.edsoo.ru/ff0c74f0

S7

PabGora 1 MOIIHOCTE
AJIEKTPUYECKOTO TOKA. 3aKOH
JIxoynsa-Jlenna

11.04

bu6anorexa IIOK
https://m.edso0.ru/ff0c7838

58

3axoH OMma 11t ITOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOMN
nenu. KopoTkoe 3aMbIKkaHKE.
JlaGoparopnas pabota
«3mepenne J/1C uctouHuka
TOKa U €ro BHYTPEHHETO
CONPOTHUBIICHUS»

0,5

16.04

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAsI TPOBOJIUMOCTD
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COTIPOTHBIICHUS METAJLIOB OT
TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb

18.04

60

DIIEKTPUYECKUN TOK B BAKYYME.
CBOMCTBA IEKTPOHHBIX ITYYKOB

23.04



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

ITonynpoBoaHUKH, UX
cOOCTBEHHAsI U PUMECHAs

bu6mnorexa [JOK

61 npoBoauMocTh. CBoiicTBa p—N- 25.04 https://m.edsoo.ru/ffoc84ae
nepexona. IlonynpoBogHukoBbie
puoOOpbI
IIpomexyTouHas aTTecTalus bubnmnoreka [IOK

62 30.04 https://m.edsoo.ru/ff0c82ba
DNEeKTpUYECKU TOK B pacTBOpax

63 U pacIiiaBax 3JeKTPOJIUTOB. 02.05 bubnmnorexa [{OK
DJIEKTPONUTHYCCKAS ' https://m.edsoo.ru/ff0c84ae
JUCCOLMAIIMSL. DIIEKTPOJIU3
DnekTpuieckue npudopsl U

64 YCTPOKCTBA U UX MPAKTUUECKOE 07.05 bubimorexa [IOK
npuMmeHenue. IIpaBuna TeXHUKK https://m.edsoo.ru/ffOc86fc
6e30macHOCTH

65 DNEeKTpUYECKU TOK B raszax. 14.05 bubnmnorexa [IOK
CaMOCTOSITCIIBHBIN U ' https://m.edsoo.ru/ff0c88be
HECaAMOCTOSTEJIbHBIN pa3psil.
Monnus. [1na3ma
KonTtponshas pabora o teme

66 «Onexrpocrtatuka. [TocTosIHHBIN 16.05 bubnmoreka [IOK
ANEKTPUUECKHI TOK. TOKHU B ' https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEIaAX»»

67 0360611121}01]_[1/11/1 M 21.05 bubnmoreka [JOK
«2JICKTPOZIMHAMHKA ' https://m.eds00.ru/ff0c8c56

68 PeszepBHbIii ypok. O600maronmit 23.05 bubnuoreka [JOK

ypok 1o temaMm 10 kacca

https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c84ae
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

OBUIEE KOJIMHECTBO YACOB I10

ITPOTPAMME 68 5 5
11 KJIACC
Nen/n | Tema ypoka KonnuecTBo yacos ﬂ:;? R DIeKTPOHHBbIE (P POBHIE
o0pa3oBaTe/ibHbIE
Bcero | Koutpoabubie | Ilpaktuueckue | Ilo ITo
pecypchl
padoThbI padoThI wiany | ¢akry
1 ITocTOstHHBICE MAarHUTHI U UX 1 04.09 bubnuoreka
B3auMoelcTBrMe. MarHuTHOE IHOKhttps://m.edsoo.ru/ffOc
noJie. BekTop MarHuTHOMN 9778
VHAYKUWU. JInHuN
MAarHMTHOW MHIYKITUU
MarauTHoe 1oJjie MPOBOIHUKA C 05.09
5 TokoM. OnbITIpCcTena. 1 bu6anorexa IIOK
Bzaumogeiicteue https://m.edsoo.ru/ff0c98fe
MIPOBOJHUKOB C TOKOM
11.09
3 fﬁgggiﬁﬁzriﬁ?jm OJISt 1 1 bubmmorexa IOK
https://m.edsoo.ru/ff0c98fe
KaTyIIKA C TOKOM»
JleficTBHE MAarHUTHOTO TOJI Ha 12.09
MPOBOJHUK ¢ TOkoM. Cuia
4 Awmrmepa. Jlaboparopnast paboTa 1 1 bubnmoreka [IOK
«HccnenoBanue https://m.edsoo.ru/ff0c9ac0
JICUCTBUSA IIOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM
JleficTBHE MAarHUTHOTO TIOJISTHA 18.09
3) g:;ixy;f{z;zﬂqamnuy Cuia 1 bubmorexa HOK
' https://m.edsoo.ru/ff0c9df4
Jlopennia. Pabota cuiisl
JlopeHnna



https://m.edsoo.ru/ff0c9778
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

DJIEKTpOMAarHuTHas
nHaykuus. [lotok BekTopa
MarHuTHOM nHAyKuu. J/C
MHIYKIHMH. 3aKOH
AJIEKTPOMArHUTHOM
nHaykunu Gapanes

19.09

Jlaboparopnas pabora
«HccaenoBanue SIBICHUS
3JIEKTPOMATHUTHOMN

WH T KT

25.09

bu6mnorexa IIOK
https://m.edsoo.ru/ff0cal50

NHnykTUBHOCTG. SIBIIEHUE
camounaykuuu. IJ1C
CaMOMHIYKIIMH. DHEPrus
MAarHUTHOTO I10JIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
1oJIe

26.09

bu6anorexa IIOK
https://m.edsoo.ru/ff0ca600

TexHu4YecKrne yCTporuCTBa U UX
MIPUMEHEHHE: TTOCTOSIHHBIE
MAarHHUThI, JJIIEKTPOMATrHUTHI,
3JIEKTPOJBUTATEND,
YCKOPHTENH IIEMEHTAPHBIX
YaCTHUIL], UHAYKIIMOHHAs TI€Yb

0210

10

O6o06maromnuit ypok
«MarauTHoe noJie.
DNeKTpOMarHuTHAs
WHTYKITHSI

03.10

bu6anorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KontponbHas paborta no teme
«MarunutHoe ToJIe.
DJIEKTpOMAarHuTHas
WHTYKIIHSI»

09.10

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



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

12

CB0OOIHBIE MEXaHUYECKUE
Kosiebanus. I'apmonnueckue
KosieOaHus. YpaBHEHHE
rapMOHUYECKUX KOJICOaHUH.
[IpeBpaiienue sHeprun

10.10

bu6mnorexa [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabora
«HccnenoBanue 3aBUCUMOCTH
Nepro/Ia MajbIxX KoJebaHui rpys3a
Ha HUTH OT JJTUHBI

HUTH ¥ MacChl Tpy3a»

16.10

14

KonebarensHbIit KOHTYD.
CB00OOIHEIE
AJIEKTPOMArHUTHHIE
KoJIeOaHHUs B UI€aJIbHOM
KoJIe0aTeIbHOM KOHTYDE.
AHaJIOTUsI MEXy
MEXaHHYECKUMU U
AIEKTPOMArHUTHBIMHU
KoeOaHusIMU

17.10

bu6anorexa IIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKoH
COXpaHEHHMsI JHEPTHUH B
HJieaIbHOM KOJIeOaTeIbHOM
KOHTYpe

23.10

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o
3aTyXaromuX KoJieOaHUsX.
BrinyxneHHbIE
MEXaHHUYECKHue KoJIeOaHus.
Pe3onanc. BeiHyX/1€HHBIE
3JIEKTPOMAaTrHUTHBIC
KoJieOaHus

24.10

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



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

17

ITepemeHHBIN TOK.
CunycouganbHbIi
MEPEMEHHBIA TOK. MOITHOCTh
MIEPEMEHHOI0 TOKA.
AMIUTUTYAHOE U
JNEHUCTBYIOLLIEE 3HAYECHUE
CHJIBI TOKA U HAIPSIKECHUS

06.11

bu6mnorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmartop.
[IpousBoacTBO, Iepenaya u
noTpeOIeHIE MIEKTPUICCKOM
SHEPTUU

07.11

19

YCTpoHCTBO M IPAKTUYECKOE
IPUMEHEHUE IIEKTPUUYECKOTO
3BOHKa, 'eHepaTopa
[IEPEMEHHOTO0  TOKA, JIMHHUU
JIEKTponepesay

13.11

bu6anorexa IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHUE PUCKU TTPU
MIPOU3BO/ICTBE
anekTposHeprun. Kynbrypa
UCIIOJIb30BaHUs
BJIEKTPOIHEPTUH B
ITOBCETHEBHOM KU3HU

14.11

21

MexaHn4yeCcKHe BOJIHBI,
YCJIOBHUSI pACIIPOCTPAHECHUSL.
[lepuoa. CkopocTh
pacrpoCTpaHeHUs U AJIMHA
BOJIHBL. [lonepeunsie u
MIPOJIOJILHBIE BOJTHBI

20.11

bu6mnorexa [IOK
https://m.edsoo.ru/ff0ccab4

22

3ByK. CKOpOCTB 3BYyKA.
I'pomkocTs 3Byka. BricoTa
ToHa. TeMOp 3ByKa

21.11

bubmmoreka [JOK
https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

23

DIEKTPOMATrHUTHBIE BOJIHBI,
HX CBOMCTBA U CKOPOCTb.
[ITxana 37eKTpPOMarHuTHBIX
BOJIH

27.11

bu6mnorexa IIOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIUIIBI paIMOCBS3U U
TejaeBucHUs. Pa3Burue
CPEICTB CBA3HU.
Pannonokanus

28.11

25

KonTponbshas pabora
«Konebanus 1 BOJHBI»

04.12

bu6anorexa IIOK
https://m.edsoo.ru/ff0cc6f8

26

[IpssmonHeliHoe
pacnpocTpaHeHUE CBETA B
OJTHOPOJTHOM Cpejie.
ToyeuHbIll HICTOYHHUK CBETA.
JIyu cBeta

05.12

bu6anorexa IIOK
https://m.edso0.ru/ff0cd350

27

OtpaxkeHue cBeTa. 3aKOHBI
OTpakKeHHs CBETA.
[TocTpoeHune nzo0paxeHui B
MIJIOCKOM 3€pKajie

11.12

bubmmoreka IIOK
https://m.edsoo.ru/ff0cd4e0

28

IIpenomnenue ceera. [lonHoe
BHYTPEHHEE OTPAKCHUE.
[IpenenbHsIN yroa MoaHOTro
BHYTPEHHETO OTPaYKECHHUSI

12.12

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcd7f6

29

Jlabopatopnas pabota
«3mepenne nokaszaresns
MPEJTOMIICHHS] CTEKIIA»

18.12

bu6anorexa [IOK
https://m.edsoo.ru/ffOcd67a

30

JIunzel. [locTpoenue
M300paXKEHUN B JIMH3E.
dopMyJia TOHKOM JIMH3BI.
YBEJIMYECHUE JTUH3bI

19.12

bubmmoreka [JOK
https://m.edsoo.ru/ffOcddle



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

31

Jlaboparopnas pabota
«HccnenoBanue CBOWCTB
M300paXEHUN B IMH3AX)

25.12

32

Hucnepcus csera. CaoxXHBIN
coctaB Oenoro cBeTa. L{BeT.
Jlaboparopnas pabota
«Habnronenue nucnepcunt
CBETa»

26.12

33

WNuTtepdepenius ceera.
Hudpaxuus cBera.
HudpakunonHas pemeérka

09.01

bu6anorexa IIOK
https://m.edsoo.ru/ffO0ced22

34

ITortepeyHOCTH CBETOBBIX
BoJsH. [lomsapusanus ceera

15.01

bu6anorexa IIOK
https://m.edsoo.ru/ff0cf02e

35

Ontrueckue MpuOOPHI U
yCTPOWCTBA U YCIIOBUS UX
0€30MacHOT0 MPUMCHECHUS

16.01

36

I'panunbl MIPUMEHUMOCTH
KJIAaCCHUYECKOM MEXaHUKH.
[TocTynatel cienuaIbHOM
T€OPUH OTHOCUTEIBHOCTH

23.01

bubmmoreka IIOK
https://m.edso0.ru/ff0cf862

37

OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH.
3ameyieHue BpEMEHH U
COKpAIIIEHNE JJTHHBI

22.01

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcfa42

38

DHeprus v UMITYJIbC
PEASATUBUCTCKON YaCTHUIIBI.
CBs3b MACCHI C SJHEPTUEH U
HUMITYJICOM. DHEPTrus MOKOsI

29.01

bubnmoreka [JOK
https://m.edsoo.ru/ffOcfc68



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

KoHnTponbsHas padbora
«OmnTtuka. OCHOBBI

bu6mnorexa [JOK

39 CHCIMATBLHON TCOPUH 30.01 https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJILHOCTH

40 ®otonsl. Popmyna ITnanka. 05.02 bubnuoteka [JOK
DHeprus U UMITYJIbC POTOHA ' https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHHE Bubnmorexa [OK

41 dotoaddexra. OnbiTer A. T 06.02 https://m.edsoo.ru/ffocffca
CroneroBa
3akonsl poTodrPdekTa.

42 YpaBHeHue DUHIITEHHA IS 12.02 bu6anorexa IIOK
dororddekra. «KpacHas ' https://m.edsoo.ru/ff0d015e
rpa"ua» Gorosrddexra

aByienue ceeta. OnbiThl 11.H.
43 §€6GILGB&. XUMUYECKOE 13.02 bubmiorexa LIOK
N ' https://m.edsoo.ru/ff0d04a6
JIeHCTBUE CBETA
TexHuueckue ycTpolcTBa H 19.02
MIPAKTUYECKOE PUMEHEHUE:

44 dboTOdIEMEHT, dboToaTUHK,
coJlHeYHas OaTapes,
CBETOUO]

Pemenue 3ama4 mo teme

45 «7eMEHTbI KBAHTOBOM 20.02 E&ﬁﬁﬁﬁiiﬁﬁfm 40302
OTITUKW)

Mogenap atoma ToMcoHa. Bubmorexa [IOK

46 Ombiret Pesepdopaa no 26.02 https://m.edsoo.ru/ff0d091a
PaCCesTHUIO O-YaCTHII.

[LmanerapHast MoJieJib aTOMa
47 IToctynater bopa bubmmorexa LIOK

27.02

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
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
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

N3nyyenue u noriouieHue
(OTOHOB IpU NEpexoe
aToma C OJTHOTO YPOBHS
JHEpPruu Ha Apyrou. Buael
CIIEKTPOB

05.03

bu6mnorexa [JOK
https://m.edsoo.ru/ff0dOafa

49

BosnHOBBIE CBOMCTBA YaCTHII.
Bounnebl ne bponis.
KopnyckynsipHO-BOTHOBOM
nyanu3M. CHOHTaHHOE U
BBIHYJICHHOE U3JTyYEHUE

06.03

bu6mnorexa IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIpEIEIEHUIO COCTaBa
pPaIMOaKTUBHOTO U3ITYUYCHHS

12.03

bu6anorexa IIOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anbda-, 6era-, raMmma-
u3nydeHus. Biusaue
PaMOaKTHBHOCTH HA KUBBIC
OpraHU3MBbl

13.03

52

OTKpbITHE IPOTOHA U
HerTpona. 3oromnsl. Anbda-
pacraji. DJIeKTPOHHbIN U
MMO3UTPOHHBIN OeTa-pacma.
['amMmma-usinyuyenue

19.03

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HYKJIOHOB B
saape. SInepHble peakunu.

S nepHblii peakTop.
[TpoOsieMbl, EPCIIEKTUBHI,
3KOJIOTUYECKHUE ACTIEKTHI

SAIEPHON SHEPTETUKHU

20.03

bu6anorexa [JOK
https://m.edsoo.ru/ff0d1356



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

54

DJIeMEHTapHbIC YaCTUIBI.
OTKpBITHE TO3UTPOHA.
MeTto/16I HAOJIIOIEHHS U
PETUCTPALINU JIEMEHTAPHBIX
yactull. Kpyribli cton
«DyH1aMEHTaJIbHbIE
B3auMoaenucTBus. EquHCTBO
(br3UYeCKON KapTUHBI MUPa

02.04

bu6mnorexa [JOK
https://m.edso0.ru/ff0d0e38

55

Bup 38€31H0r0 HEOA.
Co3sBe3nusi, ipKue 3BE3bI,
IJIAHETHI, UX BUJIUMOE
nBmkeHue. CoaHevHas
cucTeEMa

03.04

56

Comnnie. ConHeunas
aKTUBHOCTB. MICTOUHHUK
sHepruu CoHIa U 3BE3T

09.04

S7

3BE3/bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3]IbI
rJIaBHOU
MOCJIEIOBATEILHOCTH.
BnayTtpenHnee ctpoeHue 3BE3.
CoBpeMeHHbIE
MpEeJICTaBICHUS O
MPOUCXOXKICHUH U DBOJTIOLIMHI
ConHiia u 3BE€311

10.04

58

Muineunsiii [IyTe — Hama
I'anaktuka. Ilonoxenue u
nBmkenne CoiHIa B
I'anaxkTuke. I'anakTukm.
UYeEpHble ObIpHI B Ipax
raJJaKTUK

16.04



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa3beranue
ranaktuk. Teopus boibiioro
B3pbIBa. PennkroBoe
n3nydyeHue. MerarajiakThka

17.04

60

Hepemennsie npo6iemsl
aCTPOHOMUU

23.04

61

KonTtponbshas pabora
«NEMEHTBI aCTPOHOMUH U
acTpOPUBUKI»

24.04

62

O6o6maronuit ypok. Posb
(bU3UKHU U AaCTPOHOMUU B
AKOHOMHYECKOM,
TEXHOJIOTUYECKOM,
COITMAJILHOM M DTUYECKOH
chepax aesTeIbHOCTH
YyeJoBeKa

30.04

63

O60o6maromuit ypok. Poinb u
MecTO (DM3MKHU U aCTPOHOMHHB
COBPEMEHHOW HAyYHOU
KapTUHE MUpa

07.05

64

O6o0mmaronmit ypoxk.
Ponbdusndeckoit

TCOPHH B

dbopMupoBaHUT
NPEICTaBICHUH O
dbusznueckor KapTUHE MHUpa

08.05

65

O6o06maronuit ypok. Mecto
(dbr3uIeCcCKOil KapTHHBI MUPA B
0011IEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEICTABJICHUN O MPUPOJE

14.05




66

PesepBHbIl ypok. MarnutHoe
noJje. DJIeKTPOMarHUTHas
VHYKLIHS

15.05

67

PesepBHblii ypok. OnTHka.
OCHOBBI ClIEIHATIBHON
TEOPHUHU OTHOCUTEIBHOCTH

21.05

68

Pesepnbiil ypok. KBantoBas
busuka. D1eMEHThI
ACTPOHOMMH U aCTPOPUIUKHU

22.05

bu6mnorexa IIOK
https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

JINCT KOPPEKTUPOBKU PABOYEN ITPOI' PAMMBI
B paGouyto nporpaMmy BHOCSITCS CIAEAYIOIUE U3MEHEHUS:

OcHoBaHusA:
Koa-

Ne Ilo Ilo Tena BO [TpnunnHa Cnoc
ypo TIaHy dakry 4aco KOPPEKTUPOBKHU 00
Ka B KOPPEKTH

o POBKH
JaH
TU1aH

Bcero




6. VUEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

®uzuka. 10 kmacc : yuel. s oOeobpa3oBaT. opraHu3anuii: 0a30BbIM U yriayOd.
ypoBHu / I' SI.Msxumes, b.b.byxosues, H.H.Cotckuii; non pea. H.A.IlappentreBoii.- 7-¢
u3a. - M. Ilpoceenienue, 2020;

®duzuka. 11 kmacc : yuel. s oOiieobpa3oBaT. opraHu3anuii: 0a30BbIM U yriayOd.
ypoBHu / I' SI.Msxumes, b.b.byxosues, H.H.Cotckuii; non pea. H.A.IlapdentbeBoii.- 7-¢
u3n. - M. Ilpoceemienue, 2021,

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

boraanos K. 1O. ®u3uka . Kaura aiig yuurens. 10-11 kimacesl. ba3oBblil ypoBeHb. - M.
[Ipoceemenne, 2023

[lerpoBa M. A. ®usuka. bazossiit ypoBenb. 10 kiacc : meroguueckoe nocoodue / M.
A. Tletposa, B. B. Kynpsisues. — M. : Ipocda, 2021.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

[Topran noarorosku k EI'D «®okcdopa»: https://ege.foxford.ru

[Toptan noaroroBku k EI'D «Pemry OI'D. Cnam 'MAx: https://ege.sdamaia.ru/

Poccuiickast anexkTponHas mmkoja: https://resh.edu.ru/

OnnaiiH cucrtema KOHTPOJIS, MOBEPKU U Koppekuuu 3Hanui OwnmnaitH-Tectllan:
https://onlinetestpad.com/

Poccuiickas miardopma Part.a (Tpenaxep mo MaremaTuke ¥ (GU3UKE C 4aT-00TOM):
https://parta.school/



https://ege.foxford.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://onlinetestpad.com/
https://parta.school/
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