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HHOACHUTEJIBHAS 3ATIMCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBanus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN W TPEeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 00pa3oBaTesibHOM mMporpammel, npenacraBieHHbIXx B OI'OC
COO, a Ttakxe ¢ yu€roM (eaepaibHOM padoyell MporpaMMbl BOCHUTAHUS U
KOHIIETIIMU TpernojiaBaHus yuyeOHoro mnpeamera «DPusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anusaX Poccuiickon Oenepanuy, peanu3yromux OCHOBHBIE
00pa3oBaTebHbIE POTPAMMBI.

CopnepkaHue mOporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (OopMUpPOBAHUE
€CTECTBEHHO-HAy4YHOU KapTUHBI Mupa obyyatonuxcs 10—11 kinaccoB npu o0ydueHun
X (Qu3uKe Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO MOAXO0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBaHusaM OPI'OC COO k miiaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJbTaTaM OOy4EHHMs], a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh peaM3allii MEXIPEIMETHBIX CBs3ell (U3UKUA C
€CTECTBEHHO-HAYYHbIMU Y4€OHBIMHU MpeAMETaMu. B Hell onpenenstoTcsi OCHOBHBIE
eI U3y4eHus: (PU3UKH Ha YPOBHE CPEIHEr0 00111ero o0pa3oBaHus, JIAHUPYEMbIE
pe3yibTaThl  OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3smke BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOEHUS Kypca (PU3HKU Ha Oa30BOM YpPOBHE, B

TOM YHCJIe TPEJMETHBIE PE3YJIbTATHI IO rOaM O0yUEHHS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mo rojgaMm o0ydeHusl.

du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX TMPHUPOABI, BBICTYNAas B
KayecTBe y4eOHOIo ImpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpy:xatoriemM Mupe. [IIkoapHbIN Kypc GU3UKK — CUCTEMOOOPa3yIOIINiA
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHMI, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbusuyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE U AKTUBHOE
npuMeHeHue (U3MYecCKuX 3HAHUW  OmpejesseT XapakTep U pa3BUTHE
pa3HoO0pa3HBIX TEXHOJIOTHH B cpepe FIHEPreTUKU, TPAHCIIOPTa, OCBOEHUS KOCMOCA,
NOJIyYEHHUS] HOBBIX MATEPHAIOB C 33JJaHHBIMU CBOMCTBaMU U Apyrux. M3yudenue
(u3MKHM BHOCUT OCHOBHOM BKJIa/l B (POPMUPOBAHUE ECTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOyyarouuxcsi, B (OpMUpOBaHME yMEHUH NPUMEHSATh HAYYHBIA METO]
MO3HAHUS MPU BBINOJIHEHUN UM YYEOHBIX UCCIIEI0OBAaHUI.

B ocHOBY Kypca pu3nKu JU1sl ypOBHS CPETHETO OOLIET0 00pa30BaHUs MOJTOKEH
PSI UM, KOTOpbIe MOXKHO paccMaTpUBaTh KaK MPUHIHUIIBI €70 TOCTPOESHHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypC SBISETCS JIOTHYECKU
3aBepUIEHHBIM, OH COAEPKHUT MaTepual U3 BCEX pa3lieioB (PM3HUKH, BKIIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK U1 COBPEMEHHOM (DU3HUKHU.



Hoes ecenepanuzayuu. B cOOTBETCTBUU C HeW MaTepuan Kypca (QU3HKU
o0beuHEH BOKpPYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MATEPHUH, BEIIECTBE H
noJe.

Hoes eymanumapuzayuu. EE peanmzanms mOpearnoiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHHE CBS3H Pa3BUTHUS
bu3HKN C pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMH
U HKOJIOTHYECKUMU MTpoOIeMamMu.

Hoes npuxnaonoti nanpasnennocmu. Kypc Gusuku rnpejmnonaraer 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHUUYECKUX M TEXHOJOTUUYECKUX MPUIIOKEHUN HM3YyUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercsi TMOCPEICTBOM BBEICHHUS DIIEMEHTOB
coJlepKaHUsl, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOJjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKA M TEXHOJIOTHM, a TaKke OOCYKICHUS
npo0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€3011aCHOCTH.

CrepHEBbIMU dJIEMEHTaMU Kypca (PU3MKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBanus sBIAIOTCS (pusmyeckue teopuu (HopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTpOCHHS (GU3HUECKON TeOpHUH, poiii (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MTPEJCTABICHUIX O IPUPO/IE, FPaHUIIaX MPUMEHUMOCTH
TEOPUH, ISl OTIMCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUHN U MIPOIIECCOB).

CuCTeMHO-IeATeIbHOCTHBIN TIOAXO0/I B Kypce (DU3MKU pean3yeTcsl Mpexe
BCEro 3a CUET OpraHu3allud SKCHEPUMEHTAIbHOW AESTEIbHOCTH OOYyYarOUIUXCH.
Jl1s1 6a30BOr0 ypoBHS Kypca GU3UKU — ITO UCIIOIB30BaHUE CUCTEMBI (DPOHTATBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOTpaMMe
no (usuke OObEIWHEHBI B OOIIMUN CIHUCOK YYEHHYECKHUX MPAKTHUYECKUX padoT.
Brimenenne B ykazaHHOM TiepedHe JabopaTOpHBIX pabOT, MPOBOAMMBIX IS
KOHTPOJISL U OLIEHKH, OCYUIECTBIISIETCS] YYaCTHUKaMHU 00pa30oBaTEIbHOrO Mpouecca
UCXOJI1 U3 OCOOEHHOCTEW IUJIAHWPOBaHUS W OCHalleHus kabuHera ¢usuku. [Ipu
ATOM O00ECHeYMBAETCS OBJAJICHUE OOYYaIOMIUMHUCS YMEHUSMH TPOBOJUTH
KOCBEHHBIE M3MEPEHUS, MCCICIOBAHUS 3aBUCUMOCTEH (DU3NUYECKUX BEJIMYUH U
MIOCTAHOBKY OIBITOB IO MTPOBEPKE MPEIOKEHHBIX THITOTES.

bonbiioe BHUMaHUE YIEISIETCS PEeIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM 714 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4d C SIBHO 3aJIaHHOM
bu3UYECKO MOJENIbIO, TIO3BOJIAIONIUME TMPUMEHSTh H3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOr0 paszfeina Kypca, TaKk U HUHTETpUpys 3HAHUS U3
pa3HbIX paznesioB. sl KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIFOTCS 3aJaHusl Ha
0OBSCHEHHE TPOTEKaHUsI (U3MYECKUX SIBICHUW W TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronme BhIOOpA (U3UYECKOW MOACHH IS CUTyallH MPaKTUKO-
OpUEHTHPOBAHHOTO XapaKTepa.



B cootserctBum ¢ tpedoBanusiMu GI'OC COO k maTepHaIbHO-TEXHUYECKOMY
oOecrnieyeHr0 y4yeOHOro mpouecca 0a30Bblii ypoBeHb Kypca (PU3MKKU Ha ypOBHE
cpeaHero oOimero oOpa3oBaHUA JOJDKEH H3y4yaThCsl B YCIOBHUSIX TNPEAMETHOTO
KaOuHeTa (PU3MKU WIA B YCIOBUSAX HHTEIPUPOBAHHOIO KaOHWHETa MpPEeIMETOB
€CTEeCTBEHHO-HAy4YHOro 1uKjiaa. B kxabuHere GU3MKH JODKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 00OpYyIOBaHUE [JIsl BBINOJHEHUS YKa3aHHBIX B IPOTrpaMMe II0
¢u3MKe YICHUYECKUX MPAKTUIECKUX PabOT U JEMOHCTPAIMOHHOE 000pyI0BaHNE.

JleMoHCcTpalluOHHOE  00Opy/ioBaHHEe (QopMUpyeTcss B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U OOECreYrMBaeT IMOCTaHOBKY
INEPEYUCIICHHbIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAalMi s
UCCIICIOBAHMUSI  M3yYaeMbIX SIBJICHUH M  TMPOIECCOB, OMIUPUYECKUX U
(dbyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHM.

JlabopaTopHoe 00OpynOBaHHE JIS YUYEHUUYECKHX TMPAKTHYECKUX padboT
(GopmupyeTcss B BHJI€ TEMAaTHYECKMX KOMILJIEKTOB M OOECHeuMBaeTcs B pacuére
OIHOTO KOMIUIEKTa Ha JAByX oOydarommxcs. TeMaThuyeckne KOMILIEKThI
71a00paTOpHOTO OOOPY/IOBAaHUSL JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
MU3MEPHUTENILHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00OpaTOPHUH.

OCHOBHBIMU LEJSIMU U3Y4eHHS] (U3UKHU B 001IEM 00pa30BAHUHU SIBISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEeMJICHHUS OOYYAIOMIMXCS K HayYHOMY
U3YYECHUIO MPUPOJbI, Pa3BUTUE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUS B (HOPMUPOBAHHE
UCCJIEI0BATENIHCKOTO OTHOIICHUSI K OKPYKAIOUIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHMSI KaK pe3yJIbTaTa U3yueHUs! OCHOB
CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;

o (dopMupoBaHHEe yMEHHH OOBSICHATH SBIEHUS C HCIOJIH30BAHHEM
bu3nUecKuX 3HAaHUN U HAYYHBIX JJOKA3aTeNbCTB;

e (opmupoBaHue mpenCTaBICHUNA O PONM (PUMKHU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHre 3TUX 1ielield oOecreuyrnBaeTcsl pelieHueM CIEAYIOIUX 3a1ady B

mpoliecce u3yueHus Kypca GU3NKY Ha YpOBHE CPEIHETO 00IIero o0pa3oBaHuUs:

e TMpUOOpPETEeHNE CUCTEMbI 3HAHUH 00 00X (HU3HUIECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOpUAX, BKJIIOYAs MEXaHHKY, MOJICKYJISIPHYIO (U3HKY,
AIIEKTPOIUHAMUKY, KBAHTOBYIO (PH3UKY M SJIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHHMH NPUMEHATh TEOPETUYECKUE 3HAHMUS  Jid
OOBsICHEHUS] (PU3MYECKHX SBJICHUW B TMPUPOAE U AN  TMPUHATHS
MIPAKTUYECKNUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CHOCOOOB pEIIECHUs pa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOMN
buzndeckol MOAENbIO, 3a/1ad, MOJPa3yMEBAIOIINX CAMOCTOSTEIHHOE
co3nanue GU3NIEeCKOM MOJIENH, aJIeKBATHON yCIIOBHSIM 3a7a4H;

e TMOHMMaHHUE (PUBNYECKUX OCHOB U TMPHUHIMIIOB JIEUCTBUS TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOUTYIO
cpeny;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEIBHOTO IJIAHUPOBAHUSI U TMPOBEICHUS
(bu3UYECKUX SKCIEPUMEHTOB, aHAJIU3a W WHTEpIpeTaluu HH(POpMaIuH,
ONpEIENICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

e CO3/IaHUE YCIIOBUM ISl PA3BUTUS YMEHUNW IMPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU JIESTEIBHOCTH.

Ha wsydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEJIIO).

[Ipennaraembiii B mporpamme 1o (U3MKE IMEpEeUeHb JIa0OpPaTOPHBIX U
NPaKTUYECKUX PabOT SABJISIETCS PEKOMEHJIOBAaHHBIM, YUYWUTENb JEJaeT BHIOOP
npoBeleHUusT JTa0OpaTOPHBIX pPabOT U OMBITOB C YYETOM HHJMBUIYATbHBIX
0COOEHHOCTEH 00yJaromMXCsl.



COJEP)XAHME OBYYEHUA
10 KUIACC

Pa3znesn 1. ®u3uka U MeTOAbI HAYYHOI'0 NO3HAHUS

®usuka — Hayka o npupoze. Hayuynble mMeToabl ITO3HAHUSA OKPYKAIOLIETO
mupa. Posb sxcriepuMenTa v TEOpUM B IPOLECCE MO3HAHUS TPUPOBL. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue (u3nuecKux SBIEHUM U mpoueccoB. HayuHble runoressl.
duznyeckue 3aKOHbI U TEOPUH. ['paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHUIKMDO COOTBETCTBUSL.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKOU AEATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnanoroBble W IU(GPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKEHHSI.
Cucrema orcuéra. Tpaekropusi.

[lepemenienue, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTEepUaIbHOW TOYKHM, UX MPOEKIUU Ha OCHU CHUCTEMBI KOOPIWHAT.
CioxxeHue nepeMeIieHui U CI0KEeHUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE MpsSMOJUHENWHOEe JBrkeHue. [ 'paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MEepeMEeIICHUs
MaTepUaIbHON TOYKHA OT BPEMEHH.

CBobOomHOe TajieHne. Y CKOpeHrue CBOOOTHOTO TaeHHs.

Kpusonunernnoe npuxenue. /[BmkeHne MaTepruantbHON TOYKU IO OKPYKHOCTH
C TIOCTOSIHHOM MO MOJYJIK0 CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHEHHAs CKOPOCTb.
[lepuon u yactora obparteHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpPOICTBA U MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JNBUKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIC TIepeIayun.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WILIFOCTPAlMsd KUHEMATHUYECKUX XapaKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpazoBanue ABUKEHUM ¢ UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3pe:KEHHOM MIPOCTPAHCTBE.

HaGntonenue nBuxeHusi Tena, OpPOIIEHHOrO TIOJ yrioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaACHHUS.

Hanpagienne ckopocTu ipu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3ydyeHne HEPAaBHOMEPHOIO ABHUKEHHS C LEJBIO ONPEIEICHNUs] MTHOBEHHOU
CKOpOCTH.

HccnenoBanue COOTHOLICHUST MEXAY IyTAMHU, IPOWIECHHBIMUA TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHM NIPU PAaBHOYCKOPEHHOM
JNBH)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHune ABUKEHUS IIAPUKA B BA3KOM KUAKOCTH.

N3yuenune nBuxeHus Tena, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  [anmumnes. IlepBeii  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [Tpunnun cyneprno3unuu cuit. Bropoii 3akon HeroToHa 1151
MaTepuaIbHOW TOUKHU. Tpernii 3aKkoH HproTOHA 1J1s1 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTBb.

Cuna ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (okosi, CKobxeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTUBIICHUS IPH IBUKEHUU T€Ja B )KUJKOCTH WIIH Ta3e.

[TocTymarenbHOE U BpamaTeabHOE IBIKEHUE a0COFOTHO TBEPOTO Teda.

MoOMEHT CHIJIBI OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOTO TEINA.

TexHuyeckue yCTpoOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: MOAIIUIHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHNME UHEPIUU.

CpaBHeHHE Macc B3aUMOJAEHCTBYIOMINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CroxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiiu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U AJCHHH.

CpaBHEHUE CHII TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

VYcnoBus paBHOBeCHUs TBEPAOTO Teia. Bubl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUMX B MPYKUHE U
pPE3MHOBOM 00pa3siie, OT X JehopMaruu.

HccnenoBanue ycnoBUM pPaBHOBECUSA TBEPIOIO TeNd, HMMEIOLIET0 OCh
BpAILICHUA.

Tema 3. 3akonvl coxpanenus  mexanuke

Nmnynbc maTepuaibHOM TOYKH (T€la), CHUCTEMbl MATEPHAIbHBIX TOYEK.
Nmnynbc cuiibl 1 U3MEHEHUE HUMITyJbCa Tejla. 3aKOH COXPAaHEHUs HUMITYJIbCA.
PeakTuBHOE IBHIKECHUE.

PabGora cuibl. MOIIHOCTE CHIIBL.

Kunerndeckass sHeprus MarepuaibHOW TOYKH. TeopemMa 00 W3MEHEHUU
KUHETHYECKOU SHEPTHMU.

[ToreHumnanbHas SHEPIHUsl. [ToreHunanbHas DHEPIus YIpPYro
nehopMUpPOBaHHON NPYKUHBL. [loTeHIIMaNbHAs SHEPrus Tejla BOJIU3HU MOBEPXHOCTU
3emin.

[ToreHunanbHplE W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIUAIBHBIX CUJI C ”3BMEHEHUEM MEXAHUYECKOW YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4yeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
MPYXKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE IBHIKECHUE.

[Tepexo MOTEeHIIMATILHON YHEPTUU B KHHETHYECKYIO U 00PaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3yuenne aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSHBIX MAsITHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI ¢ U3BMEHEHHUEM MEXaHWYECKOW SHEPIruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Pa3znen 3. MosekyasipHas pu3nka U TEPpMOAUHAMHUKA

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUHM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe paBuxkeHue. Huddysus. Xapaktep IBHKEHUS U
B3aMMOJICMCTBUSI YaCTHI[ BelecTBAa. MOJEIN CTPOCHUSA Ta30B, XUIKOCTEH U
TBEPBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojelel. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHnas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana Temmeparyp
Llenbcus.



Mogens  upeanbHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOM TEOpHH HACAIbHOrO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CPEIHEN KWHETMYECKOM SHEPrHMM TEIUIOBOIO JBHMXKEHHsS dvactul rasza. lllkama
temneparyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHMe MenaeneeBa—Knanenpona.
3akon JlanpToHa. M3ompoliecchl B HaCaIbHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BemecTBa. ['padudeckoe mpencTaBieHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
u3o0apa.

TexHuyeckue yCTPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThI, JTOKA3bIBAIOUINE JIWCKPETHOE CTpPOEHUE BemiecTBa, (oTorpadun
MOJIEKYJ OPraHUYECKUX COECIUHEHUM.

OmnbIThl 110 TP PY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mogens onsita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBaHUE MEXMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, HUTIOCTpUpPYOIIas IPUPOy AaBIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIME YypaBHEHUE COCTOSHUS UJEaIbLHOTO Trasa,
U30IPOLIECCHI.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

Onpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00bEMa KOMHATBI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEMl.

Hccnenoanne 3aBUCUMOCTH MEXIY TapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevlt mepmoouHamuku

TepmoanHaMmuueckasi cuctremMa. BHYTpeHHssI SHEpPrusi TEpMOAMHAMUYECKOM
CUCTEMBI U crioco0bl €€ n3meHeHus. KonnuectBo TemioTel U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HWJealbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEeIIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTHI NpH TEIIONEpeaye.

[Tonssitue 06 aauabatHoM mporecce. l[lepBhiii 3aKOH TEPMOJUHAMMKHU.
[IpuMeHeHre TepBOTO 3aKOHA TEPMOJIMHAMHUKH K u3ompoiieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHamMuku. HeoOpaTumMoCTh PO1IECCOB B IPUPO/IE.

TennoBble  MamuHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIUIOBBIX  MAIlWH.
[IpeoOpazoBanusi >HEPruM B TEIUIOBBIX MammHaX. KoahdummeHt monae3Horo
nevictBus TemtoBoi mamwmHbL [{ukn KaprHo m ero ko3 dUIHMEHT MOJIE3HOTO
JNEeUCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIJI0IHEPTEeTUKH.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEIIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH HSHEPruM Tejla MPU COBEPIICHUU PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JlyXa, HarpeBaHue s¢dupa B
JaTyYHHOU TpyOKe myTéM TpeHust (BUICOAEMOHCTPAITHS).

N3MeHeHne BHyTpEeHHEN dHEpruu (TeMIiepaTyphl) Tela IpH TeIionepeaaye.

OmnbIT o aAnabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopaenu napoBoil TypOUHBI, JBUTATEN BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO
JBUTATEIIS.

Yuenuuecxuii sxkcnepumenm, r1abopamopnule pabomuwl

N3mepenue yenbHOU TEMITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwgecmea. Dazoevie nepexoovl

[TapooGpa3oBanue u koHaeHcanus. Vcrnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHASA BIIAXKHOCTh BO31yXa. HacelmieHHBId map. YjenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KATIEHUSI OT JIABJICHHUS.

Tépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctambsl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpucTayuM3anus. Y aeiibHas Terora miaasieHus. Cyonumanus.

VYpaBHeHue TerioBoro OanaHca.

TexHuyecknue YyCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIIOTUHU MOJYYEHUSI COBPEMEHHBIX MaTEpPHUaJIOB, B
TOM YHCJI€ HAHOMATEPUATIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

CnocoObl U3MEPEHUS BIIAKHOCTH.

Halntonenue HarpeBanus U MiaBJieHUs] KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUucTaioB.

Vuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepeHne OTHOCUTENbHON BJIAXKHOCTH BO3/AyXa.

Pa3znen 4. JiaekTrpoguHaMuka
Tema 1. dnekmpocmamuxa
DJeKTpU3alus Tell. DIEKTPUIECKHil 3aps. /[Ba BU1a 3JIEKTPUUECKUX 3apsI/IOB.
[IpoBomHUKHN, JOUANEKTPUKA W  MOJYNPOBOJHHUKHA. 3aKOH  COXPAHEHHUS
AIEKTPUYECKOTO 3apsia.
BzaumopeiictBue 3apsaoB. 3akoH KynoHa. TodedHbIN 3JIEKTpUUECKUN 3apsi.
Onektpudeckoe moje. Hanpspk€HHOCTh  AnekTpudeckoro moid.  [IpuHiun



CYyNEpPHO3ULINMU AJIEKTPUUECKUX MOJeH. JIMHUM HAnpsHKEHHOCTU SJIEKTPUYECKOTO
TIOJISL.

Pabora cun anextpocratuyeckoro noist. [Torenuuan. Pa3HOCTh NOTEHIIMATIOB.
[IpoBOMHUKM W JUABIEKTPUKU B DJIEKTPOCTATUUECKOM ToJie. JluanekTpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTb. KonaeHncarop. DIeKTpoEMKOCTh MIIOCKOT0 KOHIEHCATOpa.
DHeprus 3apsKEHHOT0 KOHAEHCATOpa.

TexHuyeckue yCTpoOMCTBAa M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
ANIEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allliTa, 3a3€MJICHHE dJIEKTPONpPHUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN alIapar, CTPYUHBIN IPUHTED.

Jemoncmpayuu

YCTpONCTBO U IPUHIIUII IEUCTBUS AIEKTPOMETPA.

BzanmopericTBre HA3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM II0JIE.

DIIEKTPOCTATUYECKAS 3aUTA.

JIMBAEKTPUKYU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh  JJICKTPOEMKOCTH IIJIOCKOIO0 KOHJEHCAaTopa OT IUJIOIIAH
MJIACTUH, PACCTOSHUS MEXIY HUMH U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEH caTopa.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenne 351eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIOBHUS CYIIECTBOBAHHUS JIIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma 17151 y4acTKa LEH.

DIJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COINPOTUBIIEHWE BENIECTBA.
[TocnenoBarenbHOE, TapaUIEIbHOE, CMEIIAHHOE COETMHEHNE TPOBOAHUKOB.

Pabora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomtHOCTh
3JIEKTPUUYECKOTO TOKA.

DIIEKTPOJABUKYIAsl CUJia U BHYTPEHHEE CONPOTUBICHUE HCTOYHUKA TOKA.
3axon Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpruueckoi 1enu. KopoTkoe 3aMbIkaHueE.

DJIEKTpOHHAasi  MPOBOAMUMOCTb  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBJIEHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynpoBoAHUKH. CobOcTBeHHas 151 IIPUMECHAasI IIPOBOJIUMOCTH
noJiynpoBoHUKOB. CBOMCTBaA p—n-miepexoa. [lomynmpoBoHUKOBBIC TPHOOPHI.

DIJIEKTPUYECKM TOK B  pacTBOpax H  pacIulaBax  3JEKTPOJUTOB.
DIIEKTPOIUTAYECKAS] AUCCOUMAISL. DIECKTPOJIN3.



OnekTpudyeckuii TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENbHBIM
pa3psan. Momuus. [Liazma.

TexHu4ecKue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: aMIIepMETp,
BOJITMETP, PEOCTaT, HCTOYHUKM TOKA, OJJEKTPOHArpeBaTelbHble MTPHUOOPHI,
ANIEKTPOOCBETUTEbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH AUO/L,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TaIbBAHUKA.

Jemoncmpayuu

N3mepenue cuiibl TOKa U HANPS>KEHUS.

3aBUCHUMOCTh COIPOTUBIICHHUS LWIMHAPUYECKUX MHPOBOJHUKOB OT [JIMHBI,
IUIOIIAM MOIIEPEYHOr0 CEUYEHUS U MaTepHuaa.

CMmeliaHHOE COeIMHEHNUE TPOBOIHUKOB.

[Ipsamoe wu3MepeHHe JIIEKTPOABMXKYyIIeH cuibl. KopoTkoe 3aMbikaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTH COIPOTHUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB ANEKTPOTUTOB.

HckpoBoii pa3psaa ¥ IpOBOAUMOCTS BO31yXa.

OIHOCTOPOHHSISI MPOBOAUMOCTD JUOJA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne aeKTpOABUKYILIEH CHIIbI MCTOUYHHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Habnronenue snekrposusa.

MexnpeaMernbie CBA3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBIISETCS C
y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvle nonsmusi, CBI3aHHbIE C M3YYEHHWEM METOJOB HAy4HOI'O
NO3HAHUS: SIBJICHWE, HAay4HbIA (akT, rumnore3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, IKCIEPUMEHT, MOJEINPOBAHNUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUH, JMHEHHas (yHKLIHS,
napabona, runep0oiia, uxX rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI M UX IIPOEKIIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanmdyeckoe JABUKEHUE B KUBOU mpupoje, nuddysusi, ocMoc,
TEIMJI000MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEPEIayu, TENIOBOE PABHOBECHE),
ANEKTPUYECKHUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI MACCA, TEMJIOBBIE CBOMCTBA TBEPABIX T, ’KUJKOCTEN U T'a30B,



AJEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJUTHYECKas  AUCCOIMALUS,
rajbBaHUKA.

T'eoepagus: BnaxHOCTHh BO3AyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE ABMKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
YYET TpPEHHS B TEXHUKE, MNOIUIMIIHWKH, HCIOJIB30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET U JPYyTHE), ABUrATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAMJIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUN
MOJYyYEHUSI COBPEMEHHBIX MAaTE€pUaIOB, B TOM YHCJIE HAHOMATEpPUAIIOB, W
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTpYHHBIN IIPUHTED, AJIEKTPOHATIPEBATEIIBLHBIE puOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajbBaHUKA.

11 KVIACC

Paznen 4. JDjaekTpoguHaMuKka

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[TocTrossHHBIE MAarHUTHL. B3anmoneicTBuE NOCTOSIHHBIX MAarHUTOB. MaraHuTHoe
nosne. Bekrop marautHoM uHAyKuu. [[puHIMN Cyneprno3uiuuu MarHUTHBIX MOJIEH.
JIluHnn MarHUTHOW WMHAYKUMW. KapTWHa JMHWKA MAarHWUTHOM WHIYKIUM TOJIA
MOCTOSIHHBIX MAarHUTOB.

MarHutHoe 10J€ MpPOBOJHHKA C TOKOM. KapTuHa NMHUN WHIYKIHUH
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOTO NPOBOAHUKA U 3aMKHYTOTO KOJIBLEBOTO
IIPOBOJHMUKA, KATYIIKH ¢ TOKOM. OnbIT Jpcrena. Bzanmonencreue nNpoOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalpaBJICHUE.

Cuna Jlopeniia, €€ MOy/Ib U HalpaBlieHUE. J[BUKEHHUE 3apsSKEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHUTHOM MoJje. PaboTa cuisl JlopeHria.

SIBiieHue DNEKTPOMAarHUTHOM MHAYKOMU. IlOTOK BekTOpa MarHUTHON
WHIYKIUK. OJIEKTPOJABIXKYIIAA CHIa WHAYKUIMH. 3aKOH 3JIEKTPOMAarHUTHOMU
nnaykuuu dapanest.

BuxpeBoe nsnekTpuyeckoe moJie. DJIEKTPOABMKYIIAS CHJIA HHAYKUAW B
IIPOBOJHUKE, IBHXKYILEMCS IIOCTYNATENbHO B OTHOPOJAHOM MarHMTHOM IIOJIE.

[Ipasuiio Jlenna.

NunykTUBHOCTh.  SIBlIeHME CAMOMHIYKIMHU. OJIEKTPOJBHKYILAS  CHUJa
CaMOMHIYKIIUH.

DHEpPrusi MAarHUTHOTO TOJIS1 KATYILKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, DSJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTULl, UHYKIIMOHHAS MIE€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHUE AIEKTPOHHOrO My4YKa MarHUTHBIM TOJIEM.

JIuHUM UHAYKIIUA MarHUTHOTO TOJIS.

BzaumojeiicTBue ABYX TPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevicrBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

SIBlIeHUE PEKTPOMATrHUTHON UHYKIIUH.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJBUKYIIEH CHIIBI UHIYKIMH OT CKOPOCTH U3MEHEHUS
MAarHMTHOT'O MOTOKA.

SIBneHnEe CAaMOMHAYKIUH.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3yyeHne MarHuTHOTO IOJI KaTYIIKH C TOKOM.

UccnenoBanne nercTBUsI HOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue aBiaeHUs 31EKTPOMATHUTHOW UHAYKIIVH.

Pa3zpnes S. KoJsieOanust u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble KO1eO0anus

KonebGarenbnast  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOAHMS.
I'apmonnueckue konedanus. Ilepuon, wactora, ammumryga v (a3a KoieOaHUM.
[Ipy>xuHHBIM MaATHUK. MareMaTu4ecKUil MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosiebanuil. [IpeBpailienue 3Heprun Npyu rapMOHUYECKHUX KOJICOaHUSIX.

Konebarenbubiii koHTYp. CBOOOAHBIE SJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJCAIbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHUS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHuTHIMUA KosieOanusimu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUM B UJI€aTbHOM KOJ1€0aTEIbHOM KOHTYE.

[IpeacraBienue o 3aTyxarolmux KoueOaHUsIX. BbIHYK/I€HHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHyX1€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMSI.

ITepemennbiii  TOK. CUHYCOUJAIBHBIM TMEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO TOKA. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIBI TOKA M
HaIpsKEHUS.

Tpancpopmarop. [IpousBoacTBO, nepenaya U NOTPEOIICHUE BIEKTPUUYECKOM
OHEPIrUU. DKOJIOTMYECKUE PUCKHU IPHU NPOU3BOJACTBE 3IEKTpodHepruu. Kyibrypa
VCIIOJIb30BaHUs 3JIEKTPOIHEPTUM B IOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU IJIEKTpOonepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojeOaTeNbHOM cHUCTEMbl (NIPYXUHHBIA WIH
MaTEMaTUYECKU MASITHHK).



Habmonenue 3aryxaromux KojieOaHui.

UccnenoBanue CBOMCTB BIHYKICHHBIX KOJICOAHMIA.

Habmronenne pezonanca.

CB0oOOAHBIE ANEKTPOMATHUTHBIE KOJICOaHUsI.

OcuusuiorpaMmsl (3aBUCUMOCTU CHJIBI TOKA U HANPSKEHHUSI OT BPEMEHM) ISt
AJIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc mnpum mocienoBaTENBHOM COEAVMHEHWH PE3UCTOPa, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TUHUYU 3IEKTPONIEPENAYUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBaHue 3aBUCMMOCTH NEPUOJA MAJIbIX KOJIEOAHUM Ipy3a HA HUTHU OT
JUTMHBI HUTU U Macchl Ipy3a.

Hccnenoanue nepeMEeHHOI0 TOKA B LIETH U3 MIOCJIEI0BATENBHO COETUHEHHBIX
KOH/JIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

MexaHnueckne BOJHBI, yciaoBus pacnpoctpaneHus. llepumoa. Cxopoctsb
pacnpocTpaHeHUsT W JJuHa BOJHBL [lomepedHble W TPOIOJIBHBIE BOJHBI.
Nutepdepentus u audpakiius MEXaHUIECKUX BOJIH.

3Byk. Ckopoctb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHbIE BOJIHBI. Y CIIOBUSI U3NYUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenrtauust BektopoB E, B, V B sanexkrpoMaruutHoi BosiHe. CBoicTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpa)KEHUE, MPEJIOMIICHUE, MOJSpU3aIus, Tu(paKius,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana >JI€KTPOMarHUTHBIX BOJH. [IpuMeHEHUE 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paIuOCBSI3U U TelleBUACHUA. Panuonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAOIIEN CPELBI.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAULMHE, pajaap,
panuonpuEéMHHUK, TEIEBU30p, aHTeHHA, TesepoH, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIBHBIX BOJH.

KoneOmtomnieecs Te10 Kak HICTOYHUK 3BYKa.

HaOntonenue orpaxeHus: U IpeIOMIICHHUS] MEXAHMUYECKUX BOJIH.

Hab6ntonenue nuateppepernu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pEe30HAHC.

HaOmroneHnue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJOH H
4acTOTOM KOJEOaHHIA.



HccnenoBanue CBOMCTB AIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, IPETOMIICHUE,
noJispusanus, nudpakiys, HHTepepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsAMolMHENHOE pacnpOCTpaHEHUE CBETa B
OIHOpOJHOU cpene. JIyd cBera. ToOUeUHBIM UCTOYHUK CBETA.

OTtpakenne cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHue n3oOpaxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceera. CiaoxHblil coctaB 0enoro cera. LBer.

Cobuparomnire U pacceuBaroIye JMH3bl. ToHKast InH3a. POKYCHOE pacCTOsTHUE
U ONTHYECKas Cuiia TOHKOW JUH3bL [locTpoeHne n3o0paxkeHuil B coOUparomux u
pacceuBaromux JIMH3ax. GopMysia TOHKOM JIMH3BL. Y BEJIMUCHUE, JABAEMOE JIMH30M.

[Ipenensl NPUMEHNMOCTH T€OMETPUYECKON ONITUKH.

BonnoBasi ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTephEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

HNudpaxuust cBera. JudpakiuonHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAKCMMYMOB TIpU TAJ€HUM MOHOXPOMATHMYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHHYeCcKrue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: OYKH, JIyIa,
doTtoamnmapaT, TPOEKIIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOUL.

Jemoncmpayuu

[IpsiMonuHEHOE pPACHpPOCTPAHEHUE, OTPAKEHUE U IMPEIOMIICHUE CBETA.
Onrtuyeckue npudOpHI.

[TosmHOE BHYTpeHHEE oTpaxeHue. Mozens CBETOBOAA.

HccnenoBanue CBOMCTB M300paKEHUI B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmonenue narepdepeHnyu ceera.

HabGmronenue nudpaxiuu ceera.

Habmronenue aucnepcuu cBera.

[Tosmyuyenue criekTpa ¢ MOMOILBIO PU3MBI.

[Tonydenue criekTpa ¢ MOMOIIBI0 AUPPAKITMOHHON PEIIETKH.

Habmronenue nonsipuzainu cBeTa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne nokazaresns mpeoMIIEHUs CTEKJIA.



HccnenoBanue cBOWCTB M300paKeHUH B JIMH3aX.
Habmronenue nqucnepcuu cBeTa.

Pa3znes 6. OcHOBBI ClIeIUAJIBLHON TEOPUH OTHOCUTEIbHOCTH

['paHu1IBI TPUMEHUMOCTH KJIACCHUUECKOM MEXaHUKHU. [locTynaTel cnenuanbHON
TEOPUU OTHOCHUTEJIIBHOCTH: WHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BAaKyyMe,
INPUHLUI OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHU M COKpPAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHULIBIL.

CBsi3p Macchl C HEPrUEl U UMITYJIBCOM PEIATUBUCTCKON YaCTULIbl. DHEPTHUs
IIOKOS.

Paznen 7. KBanTtoBas ¢pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u 3Hepruu (HOTOHA C €ro YacTOTOM. DHeprus
U UMITYJIbC (POTOHA.

OTtkpeiTre u uccienoanue Gorodpdexra. Onbirel A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue OiHmTeHa 11 poToddpdexra. «KpacHas rpanunar»
doTorddekra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBa M MPAKTHUYECKOE IMPUMEHEHHE: (HOTODIEMEHT,
doTogaTuMK, colHeUHas Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oT0o3]heKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3axkoHOB BHEMIHETO (oTodddexTa.

CBeToIuo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmwiTel Pesepdopaa mo paccesHuio o -4acTHII.
[Inanerapnas mogens aroma. Iloctynatel bopa. M3nyueHune W moriionieHue
(GOTOHOB mpU mepexo/e aToMa C OJHOTO YPOBHSI SHEPrHMM Ha Jpyroi. Bumsl
criekTpoB. CHEKTp YPOBHEW 3HEPruu aToMa BOJIOPO/IA.

BosHoBBIE cBoOVicTBa yacTull. Bonuel ne bpounsa. KopryckyisspHo-BosHOBOM
Jyan3M.

CHOHTaHHOE U BBIHYXIEHHOE U3JIy4CHHE.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI ), Ja3ep, KBAHTOBbII KOMIBIOTEDP.

Jlemoncmpayuu



Mogens onsita Pesepdopna.

Onpenenenre JIMHBI BOJIHBI Ja3epa.

HaOnronenue mMHeyaThIX CIIEKTPOB U3IIYUECHHUSL.

Jlazep.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

HaOmronenue nuHenyaToro crekrpa.

Tema 3. Amommnoe aopo

DKCNEPUMEHTHI, JOKA3bIBAIOIIUE CIOKHOCTh CTpoeHUs sapa. OTKphITHE
paanoaktuBHOCTH. OnbITh Pedepdop/ia o onpeieneHnio cocTapa paiiOaKTUBHOTO
usnyuennsi.  CpoiictBa  ambda-, Oera-, ramMma-usnydeHus.  BriusHue
PaaMOAKTUBHOCTH HA )KUBBIE OPTaHU3MBL.

OtkpeiTUE TIpOTOHA M HeWTpoHa. HykionHas monens snapa [eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio siapa. M30Torsbl.

Anbsda-pacnan. ODIEKTPOHHBIM U TO3UTPOHHBIM Oera-pacman. [amma-
U3JIyyeHre. 3aKOH paJIuOaKTUBHOIO pacIaia.

DHeprus CBA3M HYKJIOHOB B saape. SAnepHbie cuibl. JledexT macchl sipa.

Anepnsbie peakuuu. [leneHue u cuHTE3 AIEP.

SAnepubiii peaktop. TepmosiaepHbiii cuHTe3. I[IpoOiaeMbl M TEPCIEKTUBBI
SAIEPHON SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SAEPHON YIHEPTETHKMU.

DiieMeHTapHbIe YacTullbl. OTKPHITHE MO3UTPOHA.

MeTopl HAOIOACHHS U PETUCTPAIIUH SJIEMEHTAPHBIX YACTHIL.

dyHIaMeHTaAbHbBIE B3anMoIelicTBHs. EMUHCTBO (hr3ndeckoil KapTUHBI MUDA.

TexHuueckue yCcTpoucTBa U IIPAKTUYECKOE NPUMEHEHHUE: NO3UMETpP, KaMepa
BuinbcoHa, simepHblit peakTop, aToMHas boMoa.

Jlemoncmpayuu

CU€TUrK MOHUBHPYIOIINX YACTHII.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanue TpekoB yacTuil (1o TOTOBBIM (poTorpadusim).

Pa3znen 8. DjieMeHTBI ACTPOHOMUM U ACTPOPUUKH

Otanbl pa3BUTHUs acTpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aACTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3qusi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBH)KCHUE.

ConHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTb. Mcrounuk sHeprur ConHIA M 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpajbHBIM KiIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW MOCIEI0BATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBHY» JUIsl 3BE3/ TJIAaBHOW MOCIEA0BATEIbHOCTUH. BHyTpeHHee cTpoeHue



3B&31. COBpEMEHHBIE MPECTABICHUS O MPOUCXO0KACHUU U 3BoIonMU CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3].

Mnineunsiit [lyte — nama I'anaktuka. [lonoxxenwe u nBuxkenue CoJiHLA B
INanaktuke. Tunsl ranakruk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajgakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa66ma. Pazberanue rajgakTHK.
Teopus bonpmoro B3peiBa. PenmkToBoe H3nydeHue.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTpPOHOMHUH.

Vuenuueckue nabnrooenus

HaOntoneHnuss HEBOOPYKEHHBIM TJIa30M € HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
IPWIOKEHUHN JJIS ONpeeNIeHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31usa CEeBEpHOIo MOJyIapus U IpKUe 3BE3bI.

Hab6monenus B Teneckon Jlynsl, niuanet, Mneunoro [lyru.

O0o01aromiee NOBTOPEHUE

Ponp Qusuku u acTpoHOMHUHM B IKOHOMHUYECKOM, TEXHOJOTUUYECKOM,
COILIMAJIbHON M 3TUYECKOM cpepax AesaTeIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKU U
ACTPOHOMHUHU B COBPEMEHHOW HAyYHOU KapTUHE MUPA, pOib (GU3NIECKON Teopun B
(dbopMHUpOBaHUHU MPECTABICHUHN O (PU3UYECKON KapTUHE MU PA, MECTO (PU3UYECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAay4YHBIX
MPEICTABJICHUIN O IPUPOJIE.

MeknpeaMeTHbIe CBSA3H

N3yuenue xypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBIiseTcs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJIOTUH, XUMUH, Teorpadun U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSA3aHHBIE C MU3yYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SIBJIEHWE, HAay4HbId (akT, rumnore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJCHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MO/IE]Ib, U3MEPEHUE.

Mamemamuxa: peWIEHUE CHUCTEMBl YpPaBHEHUM, TPUTOHOMETPUUYECKUE
(YyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX NMPOEKIMH HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
POU3BOIHBIC DJEMEHTAPHBIX (QYHKIMH, TPU3HAKK TOA00US TPEYrOJIbHUKOB,
ompe/ieseHNe TUIONIAIN ITOCKUX GUTyp M 00BEMA Tel.

buonocusa: »nekTpuueckue SBICHUS B KUBOM Mpupojle, KoseOaTeabHbIe
JIBUKECHUS B KUBOM NMPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOU NPUPOJE, ACUCTBUE
paaranyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKAsI CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHMs KPUCTAIIMYECKON PEIIETKY, CIEKTPAIbHBINA aHAJIH3.



leocpagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY/,
doTocrEMKa 3eMHOM TOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JNUHUM DIEKTPOTEpead, TEHEpaTop MEPEeMEHHOrO TOKa,
ANEKTPOJIBUTATE b, WHAYKIMOHHAS II€Yb, pajap, pPaadONpPHEMHHK, TEIEBHU30D,
anTeHHa, tenedoH, CBU-meub, NMpOEKIIMOHHBINA ammapar, BOJIOKOHHAs OITHKA,
cosiHeuHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue ydeOHoro mnpeamera «@Pu3nMkKa» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbIil YPOBEHB) JOJKHO OOECHEUYUTh JOCTHIKEHUE CIIEAYIOIIUX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOTO mpeameTa « PU3nuKay JOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaloImMXCsI PYKOBOJCTBOBATHCS
c(hOpMHPOBAHHONW BHYTPEHHEW MO3UIIMEN JUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAllNM, TIO3UTUBHBIX BHYTPEHHHUX  YOCXKICHHUH, COOTBETCTBYIOIIUX
TPAJUIUOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOIO
OTbITa U OMBITA JEATEIIBHOCTU B MPOIIECCE peaiu3alliid OCHOBHBIX HAINpaBJICHUN
BOCIIUTATEIBHON JEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YyYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOIO OOIIECTBA;

OPUHATUHE  TPAAUIIMOHHBIX  OOIEYEIIOBEUECKUX T'YMAHUCTUYECKUX H
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpPECAX TPaKJaHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIIbHON OpraHU3allNY;

YMEHHE B3aHMOJIEIICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSAMH U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKOM JEATEIbHOCTY;

2) N1aTPHMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh POCCUNUCKON TPAKITAHCKON UIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKCHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKHU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEeSATENBbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJla B TOCTPOEHUE YCTOMYMBOTO OYIyIIETo;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
npucyiero pu3ndeckoil Hayke;

S) TPyA0BOr0 BOCIIUTAHMS:



UHTEpPEC K Pa3IUYHBIM cdepaM NpoPecCHOHANBHONU IEATENHHOCTH, B TOM
YHCJI€ CBI3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCOZHAHHBINA BHIOOP
Oymymieit mpodecCuu 1 Pealn30BbhIBATh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHUIO U caMO0Opa30BAHMIO B 00JACTH
(bU3UKKN Ha MPOTSHKEHUHU BCEH JKU3HU;

6) ’K0JI0TNYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh IKOJIOTMUECKON KyJIbTYphl, OCO3HAHHE TJ00ATBHOTO
XapaKTepa dKOJOTUYECKUX TPodIem;

IIJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBHUI B OKpPYKAIOILLEH CPE/I€ HA OCHOBE
3HaHMS LEJIeW YCTOMYMBOIO pa3BUTHUS YEIIOBEYECTBA;

paclIMpeHre OIbITa JEATEIbHOCTH 3KOJOTMYECKOM HaIlpaBJIE€HHOCTH Ha
OCHOBE MMEIOUINXCS 3HAHUH 10 (PU3HUKe;

7) 1EeHHOCTH HAYYHOT'O TIO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HaHUE LIEHHOCTUM HAay4YHOW JESTEeIbHOCTH, TOTOBHOCTh B IpOIIECCe
U3y4YeHUs! GPUBUKHU OCYIIECTBIISITH MPOCKTHYIO U UCCIE0BATENbCKYIO IEITEIbHOCTh
WHJIMBUYAJIbHO U B TpYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIE YHHMBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble jjornueckue aeiicTBUs:
CaMOCTOATENbHO  (GOPMYJIMpPOBATh W aKTyaJlu3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIU JCATEIbHOCTH, 33JaBaTh IapaMeTpbl U KPUTEPUU HX
JOCTUXKCHUS,
BBISIBIISITh  3aKOHOMEPHOCTM M INPOTUBOPEYUST B  PaCCMATPUBAEMBIX
bU3HYECKUX SBICHUSIX;
pa3pabarbiBaTh IUJIaH PEIICHUS MPOOJEMBbI C YUYETOM aHAIM3a UMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKU NOCIEACTBUM AEATEIbHOCTH,
KOOPAUHUPOBATH U BHITIOJIHATH Pab0OTy B YCIOBUSIX pPEealIbHOT0, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIIICHUE TP PEIICHUH )KHU3HEHHBIX MTPOOIIeM.
ba3oBble uccienoBare/ibCKue 1eiCcTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIIOYEBBIMU MOHATHUSAMH M METOJAMU
busnyeckoil HayKu;



BJIaJICTh HaBBIKAMH Y4eOHO-HCCIIETOBATEIBCKON U TIPOSKTHOU ACSITEIFHOCTH
B 00ylacT (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelieHusl 3a1ad (PU3UIECKOTO COJACPKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITO3HAHWS;

BJIQJCTh BHJIAMH JCATEIBHOCTH II0 IIOJIYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIpETAUU, MPEeoOPa3OBAaHUI0O M TPUMEHEHUIO B PA3IMYHBIX YUeOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPU CO3/TaHUH YICOHBIX MMPOEKTOB B 00J1aCTH (DU3HUKH;

BBISBJISATE TPUYMHHO-CJICACTBEHHBIC CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIIeHN s, HAXOIUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPKIICHUI, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHNUS,

aQHAIM3WPOBATh TIOJIYYCHHBIC B XOJI€ PEIICHHWS 3aJadydl  Pe3yJIbTaThI,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpMyIUpOBaTh COOCTBEHHBIE 3aadyM B 00pa3oBaTEIbHOM
JESATETHLHOCTH, B TOM YHCJIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHHBATH TPHUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (QHU3UKE B MPAKTUYECKYIO 001acTh
KU3HEICSITSIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC UJICH, ITPEJIaraTh OpUTrHHAIBHBIC ITOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ unpopMmaumei:

BJIAJICTh HABBIKAMHU TOJy4YeHHUs] MHPOpMAIU (HU3UIECKOTO COMSPIKAaHUS W3
UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOATEIHHO OCYIIECTBIIATH ITOWCK, aHAJM3,
CHUCTEMATH3AIMI0 W WHTEPIpETalui0 WH(pOpMAIUU pa3IMyHBIX BUAOB U (opM
IIPE/ICTABJICHHS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCTIONB30BaTh  CPEACTBa  MHQPOPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOTUM B PEIICHWH KOTHUTUBHBIX, KOMMYHMKATUBHBIX U OPraHU3AIMOHHBIX
3a/1a4 ¢ COOII0IEHUEM TPEOOBAHU H)PTOHOMUKH, TEXHUKHN 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPAaBOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAITMOHHOU
0€e30MacHOCTH;

co371aBaTh TEKCThl (DU3MUECKOTO COACPKAHUS B Pa3IUYHBIX (opmarax C
y49€éTOM Ha3zHAYCHUS WHPOPMAIIUU | TIEICBOW ayIUTOPHH, BEIOUpAst ONTUMATLHYIO
(dbopMy TIpeICTaBIICHUS U BU3yaJIU3aI1H.

KoMMmyHuKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbI€ 1elCTBHUS:
OCYIIECTBIIATH OOIIEHHE Ha ypOKaxX (PU3MKH U BO BHE-YPOUHOU JIEATEILHOCTH;
pacrno3HaBaTh MPEANOCBUIKM  KOH(JIUKTHBIX CHUTyallMd M  CMsr4arthb
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHUS C HCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

MIOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAaHJIHOWM M WHIWBUIYaIbHOU
paboThI;

BBIOMpATh TEMAaTUKY M METOAbl COBMECTHBIX JEHUCTBUH € Y4€TOM OOIIMX
MHTEPECOB U BOBMOKHOCTEU KKIOTO WICHA KOJJIEKTUBA;

NPUHUMATh LEIM  COBMECTHOM  JEATENBbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JEUCTBUS II0 €€ IOCTHUKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacmpeniensaTb pojid ¢ Y4€TOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHMBAThH KaYECTBO CBOETO BKJIA/Ia M KAXKIOTO YYACTHHKA KOMAHIbI B OOTITHI
pe3yJIbTat 1Mo pa3padoTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKThI, OICHWUBATh HJEU C TMO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISAITh TMO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYalUsIX, IPOSIBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHBbIE YHHBeEpCAJbHbIE YUeOHbIE TeHCTBHUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATh MO3HABATEIBHYIO JCSITEIBHOCTh B 00JACTH
GU3UKKM W acCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTb U (HOPMYJIUPOBATH
COOCTBECHHEBIC 33J1a4H;

CaMOCTOATENIbHO COCTAaBJIATh IJIaH PEIICHHUS PAacu€THBIX M KaueCTBEHHBIX
3aj1a4, IJIaH BHIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHUI;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacHIMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHUI;

JeNiaTh OCO3HAHHBIA BBIOOP, AapryMEHTUPOBaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO JPYAWIMH B 00JacTH
(u3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IEIISIM;

BJIAJ€Th  HABBIKAMM  IIO3HABATEIBHON  peQuIeKCMH KaK  OCO3HAHMS
COBEPILIAEMbIX JICUCTBUI M MBICIUTENbHBIX TIPOLECCOB, UX PpE3YyJIbTaTOB MU
OCHOBaHUI;

UCITIOJIB30BATh MPUEMBI PEIICKCUU ISl OIICHKU CUTYaIlMH, BEIOOpa BEPHOTO
penieHus;



YMETh OIICHUBATh PHUCKHM W CBOEBPEMEHHO IPUHUMATH PEIICHUS [0 HX
CHIDKCHHIO;

IPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPU aHAIM3€ pe3yIbTaToOB
NEeATETHbHOCTH,

IPUHUMATh Ce0s, TOHUMasi CBOU HEJOCTATKH M JIOCTOMHCTBA,;

IPUHUMATh MOTHBBI M apryMEHTBl JPYTHX IIPH aHajIu3e pe3yJIbTaToB
NeSATETHLHOCTH,

IPU3HABaTh CBOE MPaBO M MPABO APYTHX HA OMIMOKH.

B nporiecce 10CTHKEHHS JIMYHOCTHBIX PE3YIbTATOB OCBOCHHS IMTPOTrPaMMBI 110
bu3uKke IS YpPOBHA CpeaHero ooOmero oOpa3oBaHUS Yy  OOyYarOIIMXCS
COBEPIIICHCTBYETCS AMOIMOHATBHBIH WHTEJUICKT, MIPEATOIar afOIIHA
c(hOpMHPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE IMOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON 3MOIIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHUS, BKIIFOYAIONIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh  QJaNTHPOBAThCI K
AMOIMOHAIBHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOYAIOMICH CTPEMIICHHE K JOCTHIKCHUIO TIEH |
yCHeXy, ONTHMH3M, WHHUIIMATHBHOCTH, YMCHHE JIEHCTBOBATh HCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIECH CITOCOOHOCTh MTOHUMATh SMOITMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €0 TMPH OCYIIECTBICHUH OOIICHUSA, CIIOCOOHOCTh K
COYYBCTBHIO U COIICPEIKUBAHHUIO;

COITMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBHICTPAUBATh OTHOIIICHUS
C IPYTHMH JIFOIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATDBI

K xonity o6yuenus B 10 ki1acce npeamMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON IEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (U3MUYECKHX MOJIeNei:
MaTepHalibHas TOYKa, MHEepIUaIbHas cucTemMa oTcuéra, abCoMOTHO TBEPAOE TEIO,
UJICATbHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEH W TBEPABIX TEJ, TOYCUHBIN
AIEKTPUUECKUH 3apsi/i PU pelieHnr PU3NUECKUX 3aj1ay;

pacno3HaBaTh (U3MUECKHUE SBICHUS (MPOIECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKHU, MOJIEKYISPHO-KUHETUYECKOU TEOPUU CTPOCHUs BEILIECTBA U



JIEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE IIPSIMOJIMHENHOE IBUKEHUE,
cBOOOIHOE MaJieHUe TeJl, JIBUKEHHE MO OKPYKHOCTH, UHEpPLUs, B3aUMOJCHCTBUE
Ten, auddys3us, 6pOyHOBCKOE ABIKEHUE, CTPOCHUE KUJIKOCTEH U TBEPIBIX TEll,
U3MEHEeHHe o0bEMa Tel MpU HarpeBaHuM (OXJAXKIEHHH), TEIJIOBOE paBHOBECHE,
UCIIApEHHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAIUIM3ALMSA, KUIICHHE, BJIAXXHOCTh
BO3/lyXa, IIOBBIICHUE JABJICHHS Ta3a IPU €r0 HAarpeBaHWM B 3aKPBITOM COCYIE,
CBsI3b MEXKY IapaMeTpaMHu COCTOSIHUS ra3a B U30IIpOLEccaX, ICKTpU3aLus Tell,
B3aUMO/JICCTBUE 3aPA/I0B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, HCIIONB3Yysl (PU3NUECKUE BEINYUHBL:
KOOpAMHATA, IyTh, IEPEMELIEHHEe, CKOPOCTb, YCKOpEHHEe, Macca Tella, CHIIa,
UMITYJIbC T€JIa, KUHETUYECKasl dHEPIUs, NNOTEHUHUAIBHAS DHEPIUs, MEXaHW4YeCKas
paboTa, MexaHMuYecKas MOIIHOCTb; IpPH ONMCAHUM NPABUIBHO TPaKTOBATh
(U3NYECKUI CMBICI HCHOJIb3YEMBIX BEJIMYUH, WX OOO3HAUEHUS M EIUHUIIbI,
HaXOoAUTh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYHUHY C JAPYTUMHU
BEJINYNHAMU;

ONMUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SBICHUS,
UCHONB3Ysl (U3MUECKHE BEJIMYMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpeaHss
KMHETUYECKash SHEPTUsl XaOTHYECKOIO JBMIKEHUS MOJIEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHl, BHYTPEHHSA HHEprusi, padoTa rasa,
KO3 (QUIIMEHT TMOJEe3HOTO JIEWCTBHUS TEIUIOBOTO JBUraTesisi; NpU ONHCAaHUU
OPaBWJIBHO TPAaKTOBAaTh (UBUYECKUH CMBICI HCHOJIb3YEMbIX BEJIMYMH, HX
0003HAYEHHUsI W €IWHUIBI, HaXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(U3HYECKYIO BEIUYMHY C IPYTHUMHU BEJIMYUHAM;

OIUCHIBATh U3YYCHHBIE JIICKTPUYECKUE CBOWCTBA BEIIECTBA U DJIEKTPUUYECKUE
SIBJICHUS (IIPOLIECCHI), UCIIOJIb3Ys (U3NUYECKUE BEJIMUMHBI: JIECKTPUUECKUHN 3apsil,
JNEKTPUUYECKOE TOJIE, HAPSKEHHOCTD I0JIA, IMTOTEHIHAII, PA3HOCTh NOTEHIMAJIOB;
Opy ONHCAHUM MPABWIBHO TPAKTOBAaTh (PU3MYECKUI CMBICI HCHOJIb3YyEMBIX
BEJIMYMH, MX OOO3HAUEHMs] WU EIUHMIBI; YKa3blBaThb (POPMYJIbI, CBS3bIBAIOLINE
JNaHHYIO (PU3MYECKYIO BETUUYHMHY C IPYTMMH BEIMYMHAMY;

aHAJIM3UPOBATh (PU3MUYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3HUECKHE
3aKOHBI U IIPUHIMIIBL: 3aKOH BCeMUpPHOTO Tarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHMS MEXAHUYECKOM DJHEPIUM, 3aKOH COXPAaHEHHs HMILYJIbCa,
IPUHLAIN CYNEPIO3ULANA CWI, HPHUHLMUII PAaBHONPABUS HHEPLUAIBHBIX CHUCTEM
OTCYETA, MOJICKYIAPHO-KUHETUYECKYI0 TEOPUIO CTPOCHMS BEIIECTBA, Ia30BbIC
3aKOHBI, CBS3b CPEJHEN KUHETUYECKOW DHEPTHM TEMJIOBOIO JABUKEHHS MOJIEKYII C
aOCOJIIOTHON TeMIepaTypou, MepBhIi 3aKOH TEPMOJAMHAMUKU, 3aKOH COXPaHEHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, npu 3TOM pas3iInyarbh CIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIOBHUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



O0OBSACHSITH OCHOBHBIEC TPUHIIUIIBI ICUCTBUS MAIIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHS X O€30MaCHOTO MCIOIB30BAHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJTHATh JOKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (PU3UYSCKUX SBJICHUA U
IIPOIIECCOB C HCITOJIb30BAaHUEM IMPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH 3TOM
dbopMyIHpoBaTh MPOOIEMY/3a/1ady ¥ THIIOTE3y YUSOHOTO SKCIIEPUMEHTa, COOMPAThH
YCTaHOBKY W3 MPEIIOKEHHOTO 000PYA0BaHUS, POBOAUTH OMBIT U (hOPMYITUPOBATH
BBIBOJIBL;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS] (U3MUECKUX BEITUYHH, MTPH
ATOM BBIOMpATh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCJIEIOBAaTh  3aBUCHUMOCTH  MEXAY  (U3MYECKUMHU  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
buKcHpoBaTh PE3yNbTATH OJYYCHHONW 3aBUCUMOCTH (PU3UUECKUX BEITUYNH B BUJIC
Ta0auI U TpauKOB, I€JIaTh BHIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

cobrofaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUN B
paMKax y4eOHOTro »SKCIEpUMEHTa, Y4eOHO-UCCIENOBATENbCKOW U IMPOEKTHOM
JESATETLHOCTH C HCIOJIB30BAHUEM H3MEPUTEIHHBIX YCTPOWCTB M JIADOPATOPHOTO
000pyaOBaHUS;

pemiaTh pacuéTHbIC 3a7a4d C SIBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIOJNIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJu3a YCJIOBHS 3a/1auu
BEIOWpPATh (PU3UYECKYIO MOJECIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMbIE JJisl €€ pelIeHUs, MPOBOJIUTh PacyE€Thl U OLICHUBAThH PEabHOCTH
MOJIYYeHHOr0 3HAaYeHHs (PU3MUECKON BEJIMUMHBI,

peniaTh KaueCTBEHHbBIC 3a1a4l: BHICTPAUBATh JIOTUYECKH HEITPOTHBOPECUNBYIO
LEMOYKY PACCYXKJICHHI C ONOpOM Ha H3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCIIOJIB30BATh MTPH PEIICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE HH(POPMAIIUOHHBIE
TEXHOJIOTUM JIJISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIMN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIONYJISIPHOM HWH(POPMALMK, MOJYYEHHOW W3 pa3IMUHBIX
HMCTOYHUKOB, KPUTHUYECKHU aHATN3UPOBATH MOJy4aeMyt0 HHPOPMAIIUIO;

PUBOJAUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, 0OBSICHEHHE ITPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEIHEBHOM KU3HU JJISI
oOecrieueHns 0€30MaCHOCTH TpU OOpallleHnd ¢ TPUOOpaMu M TEXHUUYECKUMHU
YCTPONCTBAMH, JJISI COXPAHEHUS 37IOPOBbS M COOJIOICHUS HOPM JKOJOTUUYECKOTO
MIOBEJCHUS B OKPYKAIOUIEH CPEAE;



paboTath B TpYIE€ C BBHINOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIBI, PAlMOHAIBHO pACHpENeNsaTh OO0S3aHHOCTU U
IJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUsX, aJ€KBATHO OLICHUBAThH
BKJIQJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIHI B PEIIEHHUE pacCMaTPUBAEMOU MPOOJIEMBI.

K xonity o6yuenus B 11 kiiacce mpemMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAFOIINXCSI YMEHUI:

JEMOHCTPHUPOBATh HA MpUMEpax Pojb U MECTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUW, B MPAKTUYECKOW NESITENBHOCTH JIOJAEH, LEIOCTHOCTh U EIUHCTBO
bu3HYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3HYECKUX MOJIEICH:
TOYEUHBIN 3JIEKTPUUYECKUN 3apsl, JIyd CBETA, TOUCYHbII NCTOUYHUK CBETA, SIACpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH perieHUuU (PU3NYECKuX
3ajad;

pacrno3HaBath (U3UYECKHUE SBIICHUS (MPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJAMHAMUKHU M KBAHTOBOM (PU3UKU: DJIEKTPUUECKAs MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHCTBHUS TOKA, B3aUMOJICHCTBUE
MAarHMuTOB, DJICKTPOMarHUTHas WHAYKUUSA, JEHUCTBUE MArHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsij, AJIEKTPOMarHUTHbIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PacCIpOCTPAHEHHE CBETAa, OTPaKEHHUE, MPEIOMIICHUE,
uaTepbepeHys, audpaknus W TOJMApU3alMs CBETa, JHUCIEPCUs CBETa,
doTornekTpudeckuii 3G dexT (porodaddekT), cBeTOBOS AaBiIeHNE, BOSHUKHOBEHUE
JUHENYaToro CrekTpa aroMa BOJOPOJA, €CTECTBEHHas U MCKYCCTBEHHas

pPaguOaKTUBHOCTD;
ONMCHIBAaTh W3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE,
ONTHUYECKHE,  DIEKTPUYECKYI0  NPOBOJUMOCTb  PAa3JIMYHBIX  Cpel) U

ANIEKTPOMATHUTHBIE SABJICHUS (IIPOLIECCHI), UCHOJIb3Ysl (PU3MUYECKHE BEIMYUHBIL:
JJIEKTPUYECKUN 3apsif, CUia TOKA, DJIEKTPUUECKOE HAIPSLKEHUE, DJIEKTPUYECKOe
COMPOTHUBIICHUE, PA3HOCTh MOTEHIIMAIOB, SJEKTPOJIBIKYIAs CHia, paboTa TOKa,
WHIYKIHMS MAarHUTHOrO Iojs, cwia Ammepa, cuna JlopeHna, WHIyKTMBHOCTH
KATYIIKH, SHEPrusl JJIEKTPUYECKOTO M MArHUTHOrO IIOJIEH, MEPHOJ M YacToTa
KonebaHuii B KoyseOaTenTbHOM KOHTYpE, 3apsii W CHiIa TokKa B IIpolecce
FapMOHMYECKUX JJIEKTPOMATHUTHBIX ~KoJieOaHUl, (POKYCHOE pacCTOSIHHUE U
ONTHYECKAasl CHJIa JIMH3bL, NPH ONHCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUECKUI
CMBIC]I HCIOJb3YEMbIX BEJIIMYUH, HMX OOO3HAYEHUS W EAUHMIBL, YKa3bIBaTh
(opMyJIbl, CBS3bIBAIOLINE JAHHYIO (PU3NUYECKYIO BEIMUUHY C IPYTUMU BETMUNHAMU;

ONKCHIBATh M3YYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HCHOJIb3YS
¢u3nyecKkne BENIWYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acTOTa CBETA, SHEPTHs U UMIYJbC (POTOHA, IEPUO NoJIypacnaia, SHEPIrus CBsI3U



aTOMHBIX fJIep, MNpPU OINMCAHUU TPABWIBHO TPAKTOBATh (PU3NYECKUA CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W €JUHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (M3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIUYMHAMH,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUIMHBI,

aHAJIM3UPOBATh (PU3MUYECKHUE TMPOIECChI U SBIICHUS, UCIONB3YS (U3HUCCKHEC
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIHPHOTO M MapajuIeIbHOTO
COCMHEHUs] NPOBOJHUKOB, 3aKOH J[koyns—JIeHma, 3aKOH BIEKTPOMAarHUTHOU
WHIYKITUH, 3aKOH TPSIMOJMHEHHOTO PacIpOCTPaHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHe OWHINTeHHa it dortodrddexra,
3aKOH COXpaHEHWs HHEPruu, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXpaHEHUS
ANEKTPUIECKOTO 3apsiia, 3aKOH COXPAaHEHUs MAacCOBOTO YHCIA, TOCTYJaThl bopa,
3aKOH PaJIMOAKTHUBHOTO pacmnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTU4YeCKOe BBIPAKEHHE M YCIOBHUS (TPaHUIIBI, OOJIACTH)
PUMEHUMOCTH;

OTIpeIEIIATh HAMPaBJIEHNUE BEKTOPA HHAYKIIMA MAarHUTHOTO TIOJIS POBOTHUKA
C TOKOM, cuiibl AMrnepa u cuiibl JIopenua;

CTPOUTb W OINHCHIBaTh H300pPaKEHHUE, CO3/1aBaEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJTHATh OKCIIEPUMEHTHI 110 HWCCJICAOBAHHMIO (PU3WUYECKUX SIBICHHH U
IIPOIIECCOB C HCITOJIb30BAaHUEM IMPSAMBIX W KOCBCHHBIX HM3MEPEHUH: TMPH 3ITOM
dbopmyIHpoBaTh MpoOIEMy/3a/1ady ¥ THIIOTE3y YUeOHOTO dKCIIEPUMEHTa, COOMPATh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHUS, POBOJAUTH OIBIT U (POPMYJTHPOBATH
BBIBOJIBL

OCYUIECTBJISATh MPSIMbIe U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEIUMYUH, TIPU
ATOM BBIOMpATh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/bl OLIEHKHU MTOI'PEIIHOCTEN N3MEPEHN;

WCCJICIOBATh 3aBUCUMOCTH (PU3MYECKHUX BEIMYNH C HCIIOJIb30BAHUEM MPSMBIX
U3MEpPEHU: MPU STOM KOHCTPYUPOBATHh YCTAaHOBKY, (DUKCHUPOBATH PE3YJbTATh
MOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHUAC TAOMUIl U TpaduKoOB,
JIeaTh BBIBOJIBI IT0 PE3YIbTaTaM HCCIIEIOBAHUS;

cobrofaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATENBCKOW U MPOEKTHOM
JESTETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWMCTB M JIAOOPATOPHOTO
000pyaOBaHuUs;

pemiaTh pacu€THbIC 3a7a4d C SIBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIOJNIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITGI, HA OCHOBE aHaJu3a YCJIOBHS 3a/1auu
BEIOWpPATh (PU3UYECKYIO MOJECIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOaUMbBIC I €€ PEIIeHHs, TPOBOAUTh PACUYEThl M OIICHUBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHHS (PU3HYCCKON BEITMUNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJIOTHUYECKU HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKJECHHII C ONOpOM Ha H3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3HUYCCKHC SIBICHNUS,

WCIIOJIB30BaTh NP PEIICHUH YU€OHBIX 33/1a4 COBPEMEHHbIE MHPOPMAITMOHHBIE
TEXHOJIOTUU JIJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIUM U TPEACTaBICHUS
y4eOHONH ¥ HAy4YHO-TIONMYJISIPHOM WHGOPMAIMK, TOJNYYECHHOW W3 Pa3IMYHBIX
WMCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOTydaeMyt0 HH()OPMAIIHIO;

OOBSICHATh TPUHIMIB JEHCTBUS MAaIlMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyarh yCJIOBHUS UX O€30MaCHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOU
KU3HU;

IPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKHU, B OOBSICHEHUE IMPOILIECCOB OKPY’KAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIOJIb30BATh TEOPETUUCCKUE 3HAHUS 110 (PU3HUKE B TTOBCETHEBHOM KU3HU JIJIS
oOecrieueHuss 0€30MAaCHOCTH MpHU OOpalllEHHH ¢ IpUOOpaMU M TEXHUYECKHUMH
YCTPOMCTBAMM, JJIi COXPAHEHHUS 3J0POBbS U COOJIIOJIEHHUS HOPM 3KOJOTUYECKOTO
MOBEJICHHS B OKPY>KalOILEH CpeJIe;

paboTath B TpYIE C BBHIOJHEHWEM pPa3UYHBIX COIUAIBHBIX POJIEH,
IJIAaHUPOBATh PaldOTy TPYIIIbI, palMOHATIBLHO paclpeiesaTh O00sS3aHHOCTH U
MJIAaHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUsX, aJ€KBATHO OICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHHE pacCMaTpUBaeMO MPOOIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
No i/ HaumenoBanue pa3nenoB u Tem KonnyecTBo yacos DnekTpoHHbIE (LI POBLIE)
i IIPOrpaMMbI Bcero Koutponeaeie | IlpakTuueckue | 0OPa30BaTEIbHBIE PECYPCHI
paboTsI paboThI
Paznen 1. PUBUKA U METO/bI HAYYHOI'O IO3HAHUSA
bubmuorexa [JOK
1.1 ®u3nKa U METOJIbl HAYYHOT'O TO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kurevariica . https://m.edsoo.ru/7f41bf72
29 Junamuka 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2. 1 1
3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Htoro no paszneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bu6nmmoreka [IOK
' TEOPHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpPMOJIMHAMUKHU 10 1 Bubmorexa ITOK
https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bub6nuorexa [IOK
' @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24

Pa3nea 4. JIEKTPOJIUHAMUKA




bu6mmoreka [JOK

4.1 DJIEKTpOCTaTHUKA 10
https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 27EKTpUYECKUN TOK. TOKHU B 12 bu6numoreka [IOK
' pa3IMYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE BpeMmst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME




11 KVIACC

No KonnuecTBo yacos DOnekTpoHHbIE (U POBLIC)
HaunmenoBanue pas3ienoB U TeEM IPOrpaMMbI
/I Bcero Kontponbuble | IIpakTuueckue 00pa3oBaTeNbHbBIE PECYPCHI
padoThI paboThI
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTHoe noje. IeKTpOMarHiuTHast 1 | 3 bu6nuoreka [JOK
) AHIYKLIUSA https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 11
Paspnen 2. KOJIEBAHUA U BOJIHbBI
)1 MexaHu4eCKHE U JIEKTPOMArHUTHbBIE 9 1 bu6muoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢
2.2 MexaHu4eCcKHUe U 3JIEKTPOMAarHUTHBIC BOJHbI 5 1 Bubmmorera [IOK
https://m.edsoo.ru/7f41c97¢
2.3 Ornruka 10 3 bubmmorexa OK
https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI CTICTIHATBHON TEOPUH 4 | bu6nmoreka [JOK
' OTHOCHUTEJIBLHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 4
Pa3zgena 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTHI KBAHTOBOU OITUKA 6 bubmorexa LIOK
https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue atoma 4 bubmmorexa LIOK

https://m.edsoo.ru/7f41c97¢




4.3 ATOMHOE SApO 5

Hroro no pazgeny 15

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3IUKU 7

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

b K
6.1 Oo6o0maroiee MOBTOPEHUE 4 nommorexa O
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 08




HNOYPOYHOE IIVIAHUPOBAHHUE

MaTepUaIbHON TOUKHU

10 KJIACC
No Konunuectro yacos DNeKTpOHHBIE IU(PPOBHIS
Tema ypoka
/1 Bcero Kontponbenbie | IIpaktuueckue 00pa3zoBaTeIbHBIC PECYPCHI
paboThI paboThI
| ®usuka — Hayka o npupoje. Hayunsie 1 bubmmoteka [IOK
METOBI TO3HAHUS OKPY KaIOIIET0 MUAPa https://m.edsoo.ru/ff0c32e2
Ponw u mecTo pusuku B hopMupoBaHUM
. . butmmoreka [{OK
2 COBPEMEHHOW HAYyYHOU KapTHHBI MUpPa, B 1
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETbHOCTH JIIOIeH
Mexanundeckoe ABuxeHue. OTHOCUTEIBHOCTh
bu6nmoreka [IOK
3 MEXaHUYEeCKoro ABuxkeHus. [lepemenienue, 1
https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
. bubnuotexa [JOK
4 PaBHOMEpHOE IPAMOJIMHEMHOE IBUKEHUE 1
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSAMOJIMHEWHOE | bubnnorexka [JOK
JBMKCHUC https://m.edsoo.ru/ff0c372¢
6 CBoOoaHoOe magenue. Y CKopeHue | bubnmnorexa [JOK
CBOOOHOTO TIA/ICHUS https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe neuxenue. J{BuxeHne 1 bubnnorexa [JOK
MaTepHaIbHON TOUKHU MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuniun oTHOCUTENBEHOCTH [ anuiest.
. bubmmoreka [JOK
8 NuepuumanpHeie cuctemsl oTcyera. [lepBbiit 1
https://m.edsoo.ru/ffOc3be8
3akoH HbroToHa
Macca Tena. Cuna. [IpuHIMn cynepno3uimu
. butmmoreka [JOK
9 cui. Bropoii 3akon HeroTona juist 1

https://m.edsoo.ru/ffOc3be8




10 Tpetuit 3akoH HproTOHA 17151 MaTepUaIbHBIX bubmmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMHUpHOTO TsaroteHus. Cuia bubanorexa HOK
TsKecTU. IlepBasg KocMu4ecKas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubnmnoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena i
https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunment tpenus. Cuna
13 COII OTI;/)IBJIQHI/IH i quIq)ILBI/I)KeHI/II/E) Tela B buGnnorexa LIOK
P P https://m.edsoo.ru/ff0c3f76
KUJKOCTH WU raze
[TocTynarenbHOE U BpalaTesbHOE JBUKEHUE
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBL bu6nuoreka [IOK
[1meuo cumel. Y cinoBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ffO0c41a6
Tena
NMnynbsc MaTepuanbHOW TOUKH, CUCTEMBI
s MaTepHUabHBIX TOUYeK. IMIynbe cuibl. 3aKOH bub6mmoreka [IOK
COXpaHEHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
Pa6ora u mourHOCTh cuiibl. Kunetnueckas
o bu6nmmoreka [IOK
16 SHEPTHs MaTepuaibHON ToukH. Teopema 00
. https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPT U
[TorenumnansHas sueprus. lloTenunanbHas
17 SHeprus ynpyro aeopMupoBaHHON bubnnorexa HOK
npyxuHsbl. [loTeHnmanbHas sHeprus tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHnmanbHble U HETIOTEHIIUATBHBIE CHUIIBI.
CBsi3b paOOTHI HEMTOTEHITMAIBHBIX CHII C
. bubmuorexa [JOK
18 M3MEHEHUEM MEXaHUYECKOW SHEPTrUun

CUCTEMBI TeJl. 3aKOH COXPaHECHHUS
MEXaHWYECKON IHEPTrUn

https://m.edsoo.ru/ff0c478c




19

Jlaboparopunas padota «MccnenoBanue cBsizu
paboThI CHJIBI C U3MEHEHHEM MEXaHUYeCKOM
SHEPruU Tejla Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO KI'YTa

20

KonTponbhas pabora no teme «Kunemartuka.
JnHamuka. 3aKOHbI COXpAaHEHUS B
MEXaHUKE

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

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYEeCKOU Teopuu. bpoyHOBCcKoe
newkenue. Juddysus

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBUKEHHS U B3aUMOJCHCTBUSA
YyacTHUll BeuecTsa. Moenu CTpoeHus ra3os,
KUJKOCTEN U TBEPABIX TEII

23

24

Macca monekyn. KonnuecTBo BemiecTsa.
[TocrossuHast ABoraapo

TemnoBoe paBHoBecue. TemnepaTtypa u e€
n3mepenue. [lkana remneparyp Lienabcus

25

WUneanpueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemnepaTypa Kak Mepa cpeiHen
KUHETHYECKOW YHEPTUHN JABHKCHHS MOJICKYJI.
VYpasnenue MenpeneeBa-Knaneiipona

bubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3axoH [lanpToHa. ['a30BbIe 3aKOHBI

28

Jlaboparopnas padota «MccnenoBanue
3aBUCHMOCTH MEXKY MapaMmeTpamMu
COCTOSTHUS Pa3peKEHHOTO Ta3ay

29

W3onpoueccsl B u€aIbHOM ra3e 1 ux
rpaduyeckoe npeacTaBieHue

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c570e




BHyTpeHHss sHEprusi TepMOAMHAMUYECKOM
CHUCTEMBI M CTIOCOOBI €€ N3MEHEHUSI.

bubmuorexa [JOK

30
KonmuecTBo Termnoter 1 pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJJHOATOMHOI'O UJICaJTHLHOTO Ta3a
bu6 K
31 Buel rerionepenaun nosmorexa O
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEIIOEMKOCTh BEIIECTRA.
bu6mmorexa [IOK
32 KonngecTBo TEIIOTHI IIpU TEIUIONEpEaade.
. https://m.edsoo.ru/ff0c5¢36
AnuabaTHbIi mporecc
3 [lepBblil 3aKOH TEPMOIMHAMUKHU U €r0 bubmmoreka [JOK
MIPUMEHEHHUE K U30IIpOoLEecCaM https://m.edsoo.ru/ff0cSefc
34 HeobOpaTumocTs TpoIIeCCOB B IPUPOJIE. bubnmnorexka [JOK
BTopoii 3ak0H TepMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunuun aeitcteust u KI1J] TernoBoi bubmuorexa [JOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Mukn Kapno u ero KIT/I
37 DKosorndyeckue mpodaemMbl TEIUIOIHEPTeTHKH
18 Ob6o6maromuit ypok «MonekymsipHas bubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabora o teme
39 «MonexynsipHas ¢puznuka. OCHOBBI bubmorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJANHAMUKI)
40 [TapooOpazoBaHue 1 KOHEHCAIHS. bubnmnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
A1 AOcCon0THAS U OTHOCHUTEIIbHAS BIIAXKHOCTh bubnuotexa [JOK
Bo3ayxa. HacelenHblil nap https://m.edsoo.ru/ff0c64d8
4 Teépnoe teno. Kpuctaimuueckue u bubnmnorexa [JOK

amop(HbIe TeTa. AHU30TPOIHUS CBOWCTB

https://m.edsoo.ru/ff0c65f0




KpHucTa/UIoB. JKHUIKNEe KPUCTAILTbL.
CoBpeMeHHbIE MaTepuabl

43 [InaBnenue n KpucTamM3anus. Y aeiabHas bubanorexa HOK
TeruioTa TiaBneHus. Cyomumarus https://m.edsoo.ru/ff0c6708
bubnmnoreka [JOK
44 VYpaBHeHHE TEIJIOBOTO OanaHca i
https://m.edsoo.ru/ff0c6820
45 DnekTpuzanus Tei. DISKTPUIECKUi 3apsi. bubnmnorexka [JOK
JIBa BUJ1a DIIEKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bec
[IpoBoiHUKY, TUATEKTPUKH U
P P bu6nmoreka [IOK
46 MOJIYITPOBOJIHUKH. 3aKOH COXPaHEHHUS
https://m.edsoo.ru/ff0c6bee
ANEKTPUYECKOTO 3apsaaa
47 B3aumoneiictBue 3apsiioB. 3akoH KyoHa. bu6muoteka [IOK
To4euHBbI SJIEKTPUYECKU 3apsy https://m.edsoo.ru/ffOc6ce4
Hanpsisk€HHOCTB 3JIEKTPUUECKOr0 MOJIS.
but6mmoreka [{OK
48 [IpuHIUIT Cynepno3uIUu JIEKTPUUECKUX
. .. https://m.edsoo.ru/ff0c6df2
nosiei. JInHum HanpsKEHHOCTH
49 PaboTa cuit 31eKTpOCTaTUYECKOro MOJIS. bubnnorexa [JOK
ITorennuan. Pa3HocTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6£00
[IpoBOIHUKY M TUDJIEKTPUKH B
P P bu6mmorexa [IOK
50 AIEKTPOCTATUUECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi IPOHUIIAEMOCTD
n bu6 OK
51 DnekTpoéMKocTh. KoHaeHncatop nosmorexa [
https://m.edsoo.ru/ff0c7126
50 DNeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA. bubnmnorexa [JOK
DHeprusi 3aps>KeHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTopnas pabora "M3mepenune

3JIEKTPOEMKOCTU KOHAEHcaTopa"




54

[IpuHin aedcTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO armapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3aluTa. 3a3eMIICHUE JIEKTPOIIPHOOPOB

55

DIEKTPUYECKUI TOK, YCIOBHS €TI0
cymiectBoBanus. [loctossHHBIN TOK. CHita
toka. Hanpsixenue. ConpotusieHue. 3aKoH
Oma 151 yyacTka Lenu

56

[TocnenoBarenyHOE, TapasieaIbHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB.
Jlaboparopnast pabora «3yuenue
CMEIIaHHOTO COeIMHEHHS PE3UCTOPOBY»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOLITHOCTH JIEKTPHUUECKOTO TOKA.
3akoH /xoyins-Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1 MOJIHOH (3aMKHYTOI)

2EKTpUUeCcKoN 1enu. KopoTkoe 3ambIkaHueE.

Jlaboparopuas pabota «M3mepenue 31C
MCTOYHHKA TOKA U €r0 BHYTPCHHETO
COITPOTHBIICHHSI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs MPOBOIUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTb CONTPOTUBIICHUS
METaJUIOB OT TEMIIEpPaTypHI.
CBepXIpoBOAUMOCTh

60

DJIEKTpUYECKUH TOK B Bakyyme. CBOMCTBa
OJICKTPOHHBIX ITYYKOB

61

[TonmynpoBOIHUKY, UX COOCTBEHHAS U
IIpUMeCHas MpoBoguMocTs. CBoMCTBA p—n-
nepexoa. [TomynpoBoiHUKOBBIE TPUOOPHI

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c84ae




DJIEKTPUYECKUI TOK B pacTBOpaX U

2 pacIiaBax 3JIEKTPOJIMTOB. | bubnumoreka [IOK
DNEKTPOIUTHYECKAs JUCCOLIHALIMSL. https://m.edsoo.ru/ff0c82ba
DneKTpoian3
DIEeKTPpUYECKHI TOK B raszax.

63 CaMocCTOsATENBHBIN 1 HECAMOCTOSATEIbHBII 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c84ae
pa3psa. Mouaus. [1nasma
DnexTpuueckue MpruOOPHI U YCTPOMCTBA U UX
64 HpaKTIquCKOC HprMeHSHI/Ie.};_[piBI/IJIa 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
. bubnuotexa [JOK

65 O06001maromuii ypok «JIeKTPOIAHAMUKA 1 hitps://m.cdsoo.r/ff0c88be
KonTponbhas pabota o teme

66 «QnekTtpocTatuka. [locTosHHBIH | bubnnorexka [JOK
AJIEKTpUUeCKU TOK. TOKM B pa3ImyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Pezepusblii ypok. KonTposbhas pabota mo 1 bubmuoteka [IOK
TeMme "DneKkTpoanHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblii ypok. O6001maomui ypox no | bubmmoreka [JOK
temaM 10 kacca https://m.edsoo.ru/ff0c8f6¢c
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11 KVIACC

OJ1C camonHAyKIMKU. DHEPTHsS MarHUTHOTO

No KonnuecTBo yacos DneKTpoHHBIE TU(POBHIE
Tema ypoka
/I Bcero Kontponbubslie | Ilpaktnueckue 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThl
ITocTosiHHBIC MarHUTHI U UX B3aUMO/ICHCTBHE.
. but6mmoreka [IOK
MarunuTtHOe nojue. BeKTop MarHuTHOU 1
. https://m.edsoo.ru/ff0c9778
WHAYKUUW. JIMHUY MarHUTHOW MHyKIIUU
MarauTHo€ 1noJie MPOBOJHUKA C TOKOM.
. but6mmoreka [IOK
2 OnbiT Dpcrena. Bzaumoperictaue 1
https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopaTopHnas pabora «H3yuenue | 1 bubnuorexa LIOK
MarHUTHOTO IOJIA KaTyIIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJHUK C
4 tokoM. Cunta Amriepa. JlabopatopHas pabota | | bubnmnoreka [JOK
«UccnenoBanue neicTBUS IOCTOSIHHOI'O https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PamMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TOJISl HA JBHXKYLLYIOCS
but6mmoreka [IOK
5 3apsikeHHyIo yactuiy. Cuia Jlopenua. 1
https://m.edsoo.ru/ff0c9df4
Pa6ota cunsl Jlopenna
DOnekTpomMarHuTHas uHAyKIus. [lotok
6 BEKTOpa MarHuTHOM uHaAyKuu. IJ1C |
WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM
unnykuuu dapanes
7 Jlaboparopuas pabota «MccnenoBanue | | bu6muoreka [JOK
SIBJIEHUSI DJIEKTPOMArHUTHOM MHTYKLUW https://m.edsoo.ru/ff0cal 50
g NHayKkTUBHOCTD. SIBIICHHE CAMOWHTYKITHH. | bubmuorexa [IOK

https://m.edsoo.ru/ff0ca600




ITOJIA KaTYHIKH C TOKOM. BHGKTPOMaFHI/ITHOC
II0JIC

TexHu4eckue yCTpONCTBA U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MATrHUTBI, DJIEKTPOMAarHUTHI,

BBIHY)KI[GHHBIC MeXaHWUEeCKHe KoJieOaHus.

? ANEKTPOABHUTaTENb, YCKOPUTEIN
AJIEeMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeYb
10 O6o0maromuii ypok « MarHuTHoe moJe. bu6mmoreka [IOK
DneKTpOMarHuTHast HHAYKIUS» https://m.edsoo.ru/ff0cab82
1 Konrponbnas pabora no Teme «MarHutHoe bubnuorexa LIOK
noJje. DJICKTPOMarHuTHasE MHIY KM https://m.edsoo.ru/ffO0cad58
CB00OOIHBIE MEXaHUYECKIUE KOIEOaHMS.
12 ["apmonunueckue xonebanus. Y paBHEeHUE bubnunorexa [IOK
rapMoHn4eckux konebanuil. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPTUU
JlaGopartopnas padota «MccneqoBanue
13 3aBHCUMOCTH MEPHO/Ia MAJIBIX KOJIeOaHMI
rpy3a Ha HUTH OT JTMHBI HUTU U MacChl
rpy3a»
Koneb6arenpHbiit koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbIE KOJI€OaHUs B UAECAIbHOM
14 KoJIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEXKIY bubmmorera LOK
https://m.edsoo.ru/ff0cb820
MEXaHHYECKUMHU U DJIEKTPOMArHUTHBIMU
KoJe0aHUAMHU
®opmyiia Tomcona. 3aKOH COXpaHEHUS
15 SHEPTHH B HJICATTLHOM KOJIeOaTeIbHOM bubmmorexa TIOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpe
16 [IpencraBnenue o 3aTyXalOUMX KOJIEOaHUSIX. bu6mmoreka [JOK

https://m.edsoo.ru/ff0cbb86




Pe3onanc. BeinyxaeHHbie
AJIEKTPOMATrHUTHBIE KOJICOAHMs

Ilepemennbiii Tok. CHHYCOUANbHBIN
IIEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO

but6mmoreka [IOK

17 TOKa. AMIUTUTYIHOE U JEHCTBYIOLEE https://m.edsoo.ru/ff0cbd34
3HAYE€HHE CUJIBI TOKA U HAPSKEHUS
13 Tpancdopmarop. [IponsBoacTBo, nepenada u
noTpe0IeHne IEKTPUIECKON SHEPTHH
Y CTpONCTBO U NPAKTUUECKOE IIPUMEHEHUE
19 3JIEKTPUYECKOI0 3BOHKA, F€HEpaTopa Bubmmorera [IOK
. https://m.edsoo.ru/ff0cc324
IIEPEMEHHOI0 TOKA, JIMHUH JIEKTponepenay
DKOJIOTMYECKUE PUCKU IIPU IPOU3BOJICTBE
20 ANeKTpo3Heprun. KynbTypa ncnosib30BaHus
3JIEKTPOIHEPTUU B IOBCEAHEBHOM )KU3HU
MexaHuuyeckre BOJIHBI, yCIOBUS
o1 pacnpoctpanenus. [lepuon. Ckopocthb bubnuorexa LIOK
pacnpocTpaHeHus U JIUHA BOJIHEL https://m.edsoo.ru/ff0cca54
[Tonepeunsle U TPOJOJIBHBIE BOJIHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3BYyKa. bubnmoreka [JOK
Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
o DneKTpOMarHUTHHIE BOJIHBI, X CBOICTBA U bu6nuoreka [IOK
ckopocTb. IlIkana seKTpoOMarHuTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHUUITBI paIuOCBA3U U TEJIEBUACHUS.
PazButue cpencts cBa3u. Pangnonokanus
25 Konrponsnas padora «KoneGaHust 1 BOTHBD) bubmmorexa LOK

https://m.edsoo.ru/ff0cc6f8




[IpssmonuHeitHOE pacnpocTpaHeHHE CBETa B

but6mmoreka [IOK

26 OJTHOPOJIHOM cpene. ToueuHbIii HCTOYHUK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBeta
OtpaxeHnue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
. bubnuorexa [JOK
27 [TocTpoenue n300pakeHUi B IIIOCKOM
https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue cBera. [lonHOE BHYyTpEeHHEE
28 otpakenue. IIpenenbHbIN yroiI IIOJIHOTO buGnnorexa LIOK
P P Y https:/m.edsoo.ru/ff0cd716
BHYTPEHHETO OTPaXKECHUS
29 Jlaboparopnas padota «M3mepenue bubnmnoreka [JOK
[oxKasaTeJis PEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffO0cd67a
30 JIunssl. [TocTpoenue n300paxeHuii B TMH3E. bubnunorexa [IOK
dopmyJia TOHKOM JIMH3BL. Y BEJIMYEHUE JIUH3BI https://m.edsoo.ru/ffOcddle
31 Jlaboparopuas pabora «ccnenoBanue
CBOMCTB M300pak€HUH B JINH3AX»
Hucniepcust cBeta. C0XHBINA cocTaB 0e10ro
32 cseta. Lger. JlaboparopHas pabota
«Halnronenue qucnepcuu cBETay
13 Wnrepdepennus crera. Judpaxuus ceera. bubnuoreka [IOK
JudpaximonHas pemeérka https://m.edsoo.ru/ffOced22
34 Ilonepe4HOCTh CBETOBBIX BOJIH. bu6nuoreka [IOK
[Tonsipuzanus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U
yCJ0BUs UX 0€301acHOro MPUMEHEHUs
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM
. bubmuorexa [JOK
36 MexaHukH. [locTynarsl cnennanbHON TEOpUU

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862




OTHOCHUTEILHOCTD OIHOBPECMEHHOCTH.

bu6nunorexa [IOK

37
3ame yIeHre BpEMEHHU U COKPAIIEHUE JITTHHBI https://m.edsoo.ru/ffOcfa42
DHeprusi U UMITYJIbC PEISITUBUCTCKOM
38 yacTulpl. CBsI3b MacChl C SHEPrUeH 1 bubamorexa LOK
Hbl- P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPrusl MOKOs
39 KonTponbhas pabota «Ontuka. OCHOBBI bubmuoreka LJOK
CIIELIMATIbHON TEOPUU OTHOCUTEIBLHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®oronbl. ®opmyia [1nanka. DHeprus u bu6nuoreka [IOK
UMITyJbC (POTOHA https://m.edsoo.ru/ffOcfe16
A1 OTtkpbiTHE U HccaenoBanue Gpororddekra. bubnmnoreka [JOK
Ompitel A. I'. CroneToBa https://m.edsoo.ru/ffOcffc4
3akoHbl porordpdexra. YpaBHeHUE
. (? P P bubmuorexa [JOK
42 OitamreliHa 11 hoTodddekra. «KpacHas
https://m.edsoo.ru/ff0d015e
rparuia» Goroaddexra
43 Hasnenue ceera. Onbith [1. H. JIeGenena. bu6mmoreka [JOK
XUMHYECKOE JICUCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHuyeckre yCTporuCTBa U MPAKTUYECKOE
44 npuMeHeHue: GoTosneMenT, GoToAaTIUK,
CoJIHeUHas OaTapesi, CBETOIUO/
45 Pemenue 3agaq mo reme « 3J€MEHTBI bubnuorexa [JOK
KBAaHTOBOW ONTHUKI https://m.edsoo.ru/ff0d0302
Monpenrs atoMa TomcoHa. OmbBITE
bubanoreka LJOK
46 Pezepdopna mo paccessHUIO 0-4aCTHII.
https://m.edsoo.ru/ff0d091a
IInanerapHas Mozenb aToma
bubnmnoreka [JOK
47 IToctynater bopa nomorexa L

https://m.edsoo.ru/ff0dOafa




Wznyuenue u nornoiienue GOTOHOB MPU

48 Mepexoie aToMa ¢ OHOTO YPOBHS SHEPTUU brbmorexa [OK
. https://m.edsoo.ru/ff0dOafa
Ha Jpyroul. Buael criekTpos
BounHoBbIE cBOMCTBA yacTull. BonHb! 1e

49 Bbpoiins. KoprnyckynsipHO-BOJIHOBOM bubnuorexa [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0dOca8
U3ITy4yeHue
OTkpbITHE paIuOaKTUBHOCTU. OMBITHI

50 Pesepdopna o onpenenenuto cocraBa bubamorexa LOK

https://m.edsoo.ru/ff0d0fd2
PaauOaKTUBHOIO U3ITYyUYEHUS
CoiicTBa anb(a-, 6era-, raMMa-U3ITydeHHUS.

51 BinsiHMe paioakTUBHOCTH Ha )KUBBIC
OpraHU3MBbI
OTkppITHE IPOTOHA U HEUTpOHA. M30TOIBI.

50 Anbda-pacnia. DIEeKTPOHHBIN U bubmuoreka LIOK
MO3UTPOHHBIN OeTa-pacmas. ['amma- https://m.edsoo.ru/ff0d1162
U3JTy4YeHue
DHeprusi CBA3U HYKJIOHOB B sijipe. SlaepHbie

53 peakuuu. Snepusiii peakrop. [Ipodnemsi, bubmmoreka [JOK
IIEPCIIEKTUBBI, YKOJIOINYECKUE aCIIEKThI https://m.edsoo.ru/ff0d1356
SIEPHOM YHEPreTUKH
DneMeHTapHble yacTullbl. OTKpbITHE
no3uTpoHa. MeToibl HaOIIOACHUS U

54 PErUCTPALIMM 3JIEMEHTAPHBIX YACTHLI. bubnmnoreka [JOK

Kpyrusiii cron «®yHaaMeHTaIbHbIe
B3anMoJIeicTBUS. EquHCTBO (hrsmueckoit
KapTUHBI MUPa»

https://m.edsoo.ru/ff0d0e38




55

Bun 3831000 HeOa. Co3Be3nus, SpKue
3BE3]IBI, INTAHETHI, NX BUAUMOE JIBIKEHUE.
ComnHeunast cucremMa

56

Comnaue. ConHeuHast akTUBHOCTE. MICTOUHUK
sHeprun CoJiHIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI [NIABHOM M1OCIIE10BATEIBHOCTH.
Buytpennee ctpoenue 38€311. CoBpeMeHHbIE
IIPEICTABIEHUS O IPOUCXOKIECHUH U
sBostoru ConHIA U 3BE31

58

Mneunsiii [IyTe — Hama ['anakTuka.
ITonoxxenne u npuxenue ConHua B
INanakruke. ['anaktuku. YEpHbIE ABIPEI B
Apax raJlaKTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe usnyueHune.
Meraranaktuka

60

Hepeniennslie npobiaemMbl acCTPOHOMUU

61

KontponbHas paboTa «D51eMEeHTHI
aCTPOHOMMU M aCTPOPHUIUKI

62

Ob6o6maromuit ypok. Ponb pusuku u
aACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIIMAIBHON M THUSCKOM
chepax nesaTeTbHOCTH YelIOBEeKa

63

Oo6o6maromuii ypok. Pois u Mecto pusuku u
ACTPOHOMHHU B COBPEMEHHOW HAyYHOMH
KapTUHE MHpa




O6o06matomuii ypok. Ponb ¢puzudeckoit
64 Teopuu B OPMHUPOBAHUH MIPECTABICHUHN O
¢bu3nvecKoi KapTUHE MUpPa

O6o06marmuit ypok. Mecto Gpusndeckoit
KapTUHBI MUPa B 00IIIEM PSIY COBPEMEHHBIX

65 €CTECTBECHHO-HAYYHBIX NPECTABICHUN O !
pupoe
66 PesepsHbIil ypok. MaruutHoe mnoie. |
DneKTpOMarHuTHas HHAYKIHS
67 PezepBublii ypok. Onrtrka. OCHOBBI |
CIIELMAJIbHON TEOPUU OTHOCHUTEIBHOCTH
68 Pezepublii ypok. KBanroBas ¢usuka. | bubnunorexa [IOK
DJeMEeHThl aCTPOHOMMHU U aCTPOPU3IUKU https://m.edsoo.ru/ff0d1784
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 11 knacce/ Kacssanos B.A., O611ecTBO ¢ OrpaHMYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe o01iecTBo «M31aTenbCTBO
«IIpocsemieHue»

» Gusuka / KacesnoB B.A., O06111ecTBO ¢ OrpaHUY€HHONW OTBETCTBEHHOCTHIO

«IPODAy; Axunonepnoe odmectBo «M3narensctBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

bubmuorexa [{OK https://edsoo.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubnnoreka L{OK https://edsoo.ru
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