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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsl, mnpencraBieHHbXx B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojiaBanusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanne mporpaMmbl MO (U3MKE HAMpaBieHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yjbTaTaM OOYyYEHHMs, a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3alMi MEXIPEIMETHbIX CBs3€d (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitoTcs OCHOBHBIE
ey u3ydeHus (U3UKU Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHus, IIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YJIbTaThl IO roJjaM O0yUYEeHUS;

e colepkaHue yueOHoro npenmMera «Puznka» mo rojgaM o0yueHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. [IkoapHBIN Kype GU3NKU — cUCTeMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB W SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢buznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTAa, OCBOCHHS KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBaMHU U Apyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (opMUpOBaHME yMEHUN NPUMEHSATh HAYYHBIA METO.
MO3HAHUS TP BHITIOJTHEHUN UMHU YUE€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpeHETo 00111ero 00pa3oBaHusI IOJI0KEH
psI Uaeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BceX pas3zesioB (PU3MKHU, BKIIOUAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE MPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (DU3MKM Ha YpOBHE CpPEOHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii GyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, IPaHULaX IPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-IeSITeNIbHOCTHBIN TOJX0A B Kypce (PH3UKU peanu3yeTcs Mpexiie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITeNTbHOCTH 00YyYaroIMXcCs.
Jy1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMBI (DPOHTAIILHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1abOpaTOpHBIX pabdOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM O0ECTeunBaeTcsi OBJAJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUIOTE3.

Bonbiioe BHMMaHue yensieTcs pElIeHNI0 PacUE€THRIX M KAUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIAIONIME TPUMEHSATh W3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U UHTErpUpYs 3HAHUS W3
pa3HbIX pasnaesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXKarouieu
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepuaIbHO-TEXHUUECKOMY
o0ecrniedyeHno yueOHOTo mporecca 0a30BbI ypOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aThbCs B YCIOBUAX MPEAMETHOTO
KabuHeTa (U3MKU WM B YCJIOBHUSIX MHTEIPUPOBAHHOTO KaOMHETAa IMPEAMETOB
€CTECTBEHHO-HAYYHOI0 1MKiIa. B xabuHere (U3MKU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE [Jisl BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢du3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JlemMoHCcTpalMoHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIBHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B IporpamMme 10 (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMUSI ~ M3y4aeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTcsi B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHMueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPY/IOBaHUSI JOJKHBI OBITh TOCTPOCHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMU LEJISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYJaromMXCi K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (GOPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yabTaTa M3yu4eHHUs OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUH OOBSICHATH SBICHUS C HCIOJIb30BAHUEM
(bu3nyeCKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHne ITUX Ienei oOecrednBacTCsl pEIIeHHeM CIEeIyIOINX 3a71ad B

npolecce u3ydeHus Kypca GU3NKN Ha ypPOBHE CpeHEro o01ero oopa3oBaHus:

e TMpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAsS MEXaHWKY, MOJICKYJSPHYIO (DU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (opMHupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBJICHUA B TPUPOAE U [N TNPUHATHUS
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pELICHHs pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
duznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3anue GU3NYECKON MOJEIH, aICKBAaTHON YCIOBHSIM 3a/1a4U;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeny;

e OBJAQJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIIOBHUM NJIsi Pa3BUTHUsSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEAHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HE/eN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraempiii B mporpaMMme MO (PU3MKE MepeyeHb JaO0OpaTOPHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
pOBeNEeHUs J1a0OpPaTOpPHBIX PabOT M OMNBITOB C YYETOM HWHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B IMPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusuke.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUH. [ paHHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto du3uku B GOPMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U IMepeMeIIeHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuonuHeitHoe nBrkeHue. J[BUKeHNE MaTEpUAIBHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JTUHEWHAsI CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue ABMKEHUs Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagienue CKopocTy Ipu ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MIOCIICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproTOHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cyneprno3unuu cuil. Bropoi 3akon HeroToHa aiist
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenus). Cumna tperusi. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalmaTeabHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOAbEME U TIAJICHUN.

CpaBHEHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOM Touku. TeopemMa 00 H3MEHEHUHU
KUHETHUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTU. [TorenumanbHas DHEPTUs YIIPYro
nedhopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U TeJa BOJIM3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3BMEHEHHEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonvl

N3ydenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mpoieccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTHYECKOE TPHUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEpMOJIMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3mMeHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K Hm3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh PO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  I€UCTBUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIJIOBBIX MamnHax. Kod(p@uIMeHT Moie3Horo
nevictBus TerwtoBol mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3Horo
JEUCTBUSL. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnpeIT N0 a1MabaTHOMY paCUIUPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBI map. YaenbHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue u amopduble Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3aius. Y AelbHas TerioTa miaBienus. Cyoaumanus.

YpaBHeHuUE TEMI0BOTO OagaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX aPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHuns BIaXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMYECKOTO BEIEeCTBA.

JlemoHCTpanus KpuCcTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anus Tea. DIEKTpUIecKuil 3aps. [[Ba Buaa 3MeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKH, JUANEKTPUKH U  TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKU 3apsi.
OnekTpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  IIpuHuumn



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Toyeil. JInHUKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpOBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATHUUECKOM ToJie. JluanmeKkTpudueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DIEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATHYECKAA 3aIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEenu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AENbHOE COMPOTHUBJIECHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHUE HCTOYHHMKA TOKA.
3akoH Oma 11 OJaHOM (3aMKHYTO#) 35iekTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOoBOTHUKHY. CobOcTBeHHas u puMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DNeKTpUYeCKuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOABHXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3nyeckas BEIMUYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B XKUBOU NIPHUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. IneKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3auMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYyKUMU. KapTWHa JNMHWUKA MAarHUTHOM WHIAYKOHWW I10JIS
NIOCTOSIHHBIX MarHuTOB.

MarnutHoe T10JIe TPOBOJHMKA € TOKOM. KapTWHa JWMHUN WHAYKIUA
MarHUTHOTO TOJI JUIMHHOTO MPSMOIrO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJiieHUE. J[BHkKeHHEe 3apsiKEHHOM YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHMEe DANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABHXKYILAs CUjla WHAYKIMU. 3aKOH BJIEKTPOMArHUTHOW
nHaykuuu @apanes.

BuxpeBoe »anekTpuyeckoe Tmosie. OJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILLEMCS IOCTYATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

MHayKTUBHOCTE.  SIBIEGHHE CAaMOMHIYKUUHU. OJIEKTPOABMKYIIAS CHJA
CaMOMHIYKIIHH.

DHeprusi MAarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNMHbLE KONEDAHUA

KonebarenprHast cuctema. CBoOOAHBIE  MEXAaHMYECKHE  KOJI€OaHMUA.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpykVHHBIN MasTHUK. MaTremMaTH4eCKUl MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHne sHepruu Npy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJICATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXaroUux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanus. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMUSI.

[lepemennpiii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOoTpedICHUE ANEKTPUUSCKOM
HHEPIruMu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJIeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanye MEpEMEHHOT0 TOKA B LIEMN U3 NIOCIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXK€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepeHius. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJeOaHuH.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, tudpakuus, uHTepdepeHITHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu ceera. ToueyHblid HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIli yroa MOJHOTO
BHYTPEHHETO OTPAKCHHSI.

HMucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{Ber.

Cobuparoniyie 1 paccerBarolye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
U omnTHYecKas cuia TOHKOW JuH3bI. [locTpoenne n3o0paxeHuil B cOOUparomuX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOJEHHWS MAaKCUMMYMOB M MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakuuoHHas peméTka. YcaoBUe HaOMIOACHUS
[VIABHBIX ~MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOMCTBa M TMPAKTHUYECKOE TIPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIETKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCpOCTpPAHEHUE, OTPAKEHHE U IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Monelb CBETOBOAA.

HccnenoBanne CBONCTB M300paKEHUHN B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

Habmronenne natepdepeHIny CBeTa.

Hab6mronenune nudpaxium ceera.

HaOGmronenue nucnepcuu cBera.

[TosyueHue CrieKkTpa ¢ MOMOIBIO TTPU3MBI.

[Toy4yeHue cnexTpa ¢ mMOMOIIBIO JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopmvie pabomul

W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIEUAJIBHON TEOPHH OTHOCHUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEIIBHOCTH: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIIBHOCTE OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHHM M COKpALCHUE
JUIVHBI.
OHeprus U UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs3b MacChl C SHEPrUEr U UMITYJIbCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3Hepruun HOTOHA C €T0 YACTOTON. DHEPrus
U UMIyJbe (poTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dbororddexra. YpaBHenue DiinmreitHa s gortodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHHuecKue YCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToIaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdh(DEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOVicTBa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYXICHHOE U3ITyUYCHHE.

TexHuueckue YCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHHE: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pe3epdop/a 1o onpeeaeHnio coctaBa paJuoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anbbda-pacnag. ODJIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlegekt macchl siapa.

Snepnbie peakunu. /lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl U TEPCHEKTUBHI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buinbcona, siepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

HccnenoBanre TpeKoOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBOKEHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHepruu CojHila U 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KilacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IIOCIEIOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIAaBHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BOIonMM CoJiHIIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
Nanaktuke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa06m1a. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPEICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponr usuku u acTpOHOMUHM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIIMATILHOM M ATUUECKOU cpepax NesaTeIbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMM MaTE€MAaTHKH,
OHOJ0rMu, XMMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJbHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TeJ, MEXaHW3MbI 00pa30BaHMS KPUCTALTNICCKON PEeETKH, CIEKTPATbHBIA aHATIHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS TI€4Yb, pajnap, paguoNpUEMHUK, TEJIEBHU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOUIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroluxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKJCHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIbHOCTh B MHTEpPECax TI'PakIaHCKOIO
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aMOJICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTaApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTaHCKOW UIEHTUYHOCTH, NaTPUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKHU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3cTeTHYECKOIr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyIero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON IEesATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KyJIbTYpbl, OCO3HAHHUE TJI00ATBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUM B OKPYKAIOILIEH Cpelle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3Y4YeHUS! (PU3HKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IEATENbHOCTh
WHJMBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LIEeNH JEATeIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JAEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOIHITH pa0OTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCcKHe AeHCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTUEH, KIIIOUEBBIMU MOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSTENbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJCp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3OBaHUI0 M TPHUMEHEHHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PelleHUs, HaXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 33aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3UKE B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH IOMCK, aHaJu3,
CHCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIUU Pa3IMIHBIX BHIOB U (popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIONB30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTHA B PEIICHHMH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJ1a4 ¢ COOJTI0/IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX MW STUYECKUX HOPM, HOPM HH(OpPMAIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTrO COJIECpXKaHUS B pazIMYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIECHUS U BU3yaTu3alliu.

KoMMyHHKAaTHBHBIE YHHBePCcAIbHbIE YUeOHbIe JeliCTBUS:
OCYILECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIHHOCTH;
pacro3HaBaTh TNPEANOCHUIKM  KOH(IMKTHBIX CHUTyalliidi W  CMsr4artb
KOH(JIUKTBL;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbI COBMECTHBIX ICHCTBHHA C Y4ETOM OOIINX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBbHOCTH, OpraHW30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH YyYacTHUKOB, OOCYXIATh pE3yJIbTaThI
COBMECTHOM paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO yYaCTHUKA KOMAaH/IbI B OOIIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEU C TIO3UIUA HOBH3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYCCKOE IIOBEICHUE B Pa3TUIHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENLHO OCYUIECTBJISATh MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMbI, CTaBUTh U (OpMyITHUpOBaTh
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OparTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHMIMH B 00JaCTH
(U3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/JeTh  HABBIKAMU  TO3HABATEJbHOM  pediekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHA M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3YyIbTaTOB H
OCHOBaHMUI;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLEHKH CUTYyalluH, BIOOpa BEPHOIO
pEeLIeHHS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHU)KCHHUIO;

MPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TMPU aHAINU3E pPe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce moCcTmKeHUS THYHOCTHBIX Pe3yIbTaTOB OCBOSHUS IIPOTPAMMBI IO
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy 0O0Yy4YaroIIMXCs
COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHON AMOIIMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HMOIMOHAIIEHBIM U3MEHEHUSIM U MIPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBEHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K xoniy o6yuenus B 10 kiacce npeMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Ppu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU JAESATEILHOCTH JIFOAEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJbHBIN a3, MOJEIIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] pU PEeIIeHUH (PU3NYECKUX 3a]1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUSI BEUIECTBA U



AIEKTPOJIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJUHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TeJ, JBHKCHUE MO OKPY>KHOCTH, MHEPLHSI, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHUE, CTPOCHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHHUE, KOHJECHCALMS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA Ia3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYJIE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUSA Ta3a B U30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3UUYECKUE BEITUYUHBI:
KOOpAMHATA, NyTh, NEPEMELICHHUE, CKOPOCTh, YCKOPEHHE, Macca Tejia, CHIa,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTaHHYIO (DU3UYECKYIO BEJIMYUHY C JPYTUMHU
BEJIIMYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KMHETUYECKasi DHEPIrUsl XaOTUUYECKOI0 JIBHKEHHS MOJIEKYJI, CPEAHECKBAApPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprusi, pabora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0o0O3HAaUEHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3MUeCKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

ONMCBHIBaTh N3YUYEHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYMHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD TOJIs, MOTEHIHUA, PAa3HOCTh MOTECHIMAJIOB;
Py ONHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT UCIOJIb3yEeMbIX
BEIIMYMH, MX OOO3HAUECHMS] W €IUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JAaHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (puznueckue
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpPHOTO TsaroteHus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAHWYECKOM DJHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHIMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOCHHSI BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIIOBUSA (TPaHMUIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TIPUHIIHITHI ICWCTBYS MAIITUH, MPUOOPOB M TEXHUYIECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (PU3UYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX H3MEPEHUM, TPHU ITOM
dbopmyrpoBath mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (OPMYITUPOBATH
BBIBOJIBL;

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, MIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YNIHTATHI MOJIYYCHHONU 3aBUCUMOCTH (PU3UUECKUX BETTUYUH B BUJIC
TaONIUIl ¥ TPapUKOB, IETaTh BEIBOJBI 10 Pe3yIbTaTaM UCCIIECIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCICAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a9U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT'0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHUI C OMOpON Ha HM3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYecKue ABICHUS,

UCIIOJIb30BAaTh ITPH pEIIEHNH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POpPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIIPHOM MHGOpPMALMK, TMOJTYYEHHON W3 PpPa3IMYHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOTydaeMyt0 HHPOPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUS 1O (GU3KKE B TOBCEIHEBHOM JKU3HU AJIS
oOecrieueHuss OE30MAaCHOCTH TpU OOpalieHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;



paboTaTh B TIpPYINNE C BBINOJHEHUEM PAa3JIMYHBIX COLMATIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B TMPAKTUYECKOW NEATENBHOCTH JIOJAEH, LETOCTHOCTh U EOUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHICHUH (PU3NYECKHUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKH: 3JIEKTPUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUWS, ACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JHUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3phext (hoTodrddexT), cBeTOBOS AaBieHNUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas

PaIuOaKTUBHOCTD;
ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AJIGKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), HUCIONB3YsSd (PU3NYECKUE BEIUUYHMHBIL:
DIIEKTPUYECKUN 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIIKYIIAs cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
Koje0aHUN B KoJeOaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIECKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsIHHUE U
ONTHUYECKAs] CUJIa JIMH3bl, MPU ONHUCAHUM MPABUIBHO TPAKTOBATH (HU3UUECKUUN
CMBICII HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBA3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUUYHHY C IPYTUMH BETUUUMHAMY,

ONMCHIBATh H3YYCHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCIOJIb3Ys
bu3NYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYypaciaga, SHEPTUs CBA3U



ATOMHBIX SI7IEp, TPU ONMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYECKHUI CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M E€IUHMIIBI, YKa3bIBaTh (DOPMYIIbI,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBLHOTO U MaPaJIEILHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE ODWHIITEHHa mns GoTtorddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAHCHHUS
AIEKTPUUECKOTO 3apsAJia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3iudaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00J1acTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh M OIHUCHIBATH H300paK€HHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, POBOJAUTH OMBIT U POPMYIHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JieJIaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIE0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIECNOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCITOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOWpATH (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIIPHOM HWH(GOPMALMK, IOJYYEHHONM W3 pPa3IM4YHbIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MaCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

INPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpameHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pPabOTy TpyHNbl, PaLMOHAIBHO PpACHpPElesITh O0OS3aHHOCTU U
IJIAHUPOBATH JIESITENIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OIIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' S https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Apmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/JIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmorekxa [IOK

®dazoBbIE IEPEXOBI

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




Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 ITocTosHHBIN MEKTPUUYECKUN TOK. TOKH B 12 bubnunoreka [HOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
5 MexaHn4yeckue U dJIEKTPOMarHUTHBIC 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

https://m.edsoo.ru/7f41c97c¢

31 OCHOBBI crIEIIUAIBHOM TEOPUHU 4 | bubnmnorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa HOK




bu6mmoreka [IOK
. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o01maro1iee NTOBTOPEHHE 4 ngg;ifj;gﬁﬁfmcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnuuyectBo 4yacos Hdara Jlara DJIEKTPOHHbBIE
Ne H3Y4YeHHs uugposbie
w/n Tema ypoka Beero KonTpoabubie IIpakTuueckue LIAH. H3yYeHHs oBpazoBaTeIbHEIe
padoThI paboThI ¢akr. pecypeh:
®dusuka — Hayka o
| npupoae. Hayunsie | bubmmoreka [JOK
METO/AbI MO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILIEro MUpa
Poine 1 MecTo dusuku B
dbopmupoBaHUU
) COBPEMEHHOW Hay4yHOU | Bbu6moteka [JOK
KapTUHBI MUpPA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU
JESATEIBHOCTH JIIOAEH
Mexanunyeckoe
JBUKCHHUE.
OTHOCHUTENBHOCTH
3 MEXaHUUYECKOT O 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3508
JBUKCHMUSL.
[Tepemenienue, CKOpOCTb,
YCKOpEeHHe
PaBHOMepHOE
4 IIPSIMOJIMHEIHOE | bubmuorexa [IOK
JBUKECHHE. https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE




NPAMOJIMHEHHOE

NIBIDKEHUE
5 BxogHOiT MOHUTOPHHT bubnmnorexa LHOK
A P https://m.edsoo.ru/ff0c372e
CB0OOIHOE ITafeHHE.
6 Yckopenue cBOOOIHOIO bubnmorexa LHOK
p A https://m.edsoo.ru/ff0c39cc
HaJieHus
Kpusonnueiinoe
7 JIBIOKCHUE. [IBIDKeHUE bubnunoreka LIOK
MaTepUaIbHON TOYKH IO https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
[TpunIMn
OTHOCHUTEIBHOCTH
8 T'anunes. MuepnuanbpHbIe bubmorexa HOK
' pH https://m.edsoo.ru/ff0c3be8
CHUCTEMBI OTCUETA.
[Tepsslii 3ak0oH HproTOHA
Macca Tena. Cuia.
ITpuHIUn cynepno3uinu
9 CIfJ'I Bro 01§H3a1:1)<0H bubmmorexa OK
' P https://m.edsoo.ru/ff0c3be8
Hrrotona giasa
MaTepuaibHON TOUKU
10 Tperuii 3akoH HeroToHa bubmmnoreka HOK
JUTSL MaTepHUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO
1 Tarotenus. Cuia bu6nunorexa LIOK
Tskectu. [lepas https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
2 Cuna ynpyroctu. 3aKoH bubnmnorexa [JOK

I'yka. Bec Tena

https://m.edsoo.ru/ff0c3el8




13

Cuna TpeHus.
Koadduument tpenus.
Cuna conpoTuBICHUS
IIpU JABMKEHUH TEJa B
KHJIKOCTU WU Taze

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c3f76

14

[ToctynarenbHoe U
BpallaTeIbHOE ABIKCHUE
a0COIIOTHO TBEPAOTO
Tesia. MOMEHT CHUIIBL.
[iieywo cunsbl. YcinoBus
paBHOBeCHs TBEPAOTO
Tena

bubmuoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

Nmnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTepualbHbIX TOYEK.
Nmnynbece cuibl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeakTuBHOE nBUXKEHUE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

16

17

PaboTa u MonIHOCTH
cuabl. Kuaetndueckas
SHEPTUsi MaTepPUATTbHOW
Touku. Teopema 06
H3MCHCHUU
KUHETHYECKOW SHEpTUH

[TorenmmansHas YHEPTHS.
IloTeHunanpHas 3HEprus
ynpyro
nepopMupoBaHHON
MPY>KUHBI.

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4502

but6mmorekxa [IOK
https://m.edsoo.ru/ffO0c461a




18

[ToTenuuanbHas 3HEeprus
Tena BOIM3u
MMOBEPXHOCTU 3eMIIH

IloTennuanepHele U
HENMOTEHIUAJIbHEIE CHIIBI.
CBs13b pabOTHI
HEMOTEHIUAIbHBIX CUJI C
W3MEHEHUEM
MEXaHUYECKON IHEPTUU
CHCTEMBI TeJl. 3aKOH
COXpaHEHUs
MEXaHWYECKON IHEPTUr

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

20

21

Jlaboparopras pabota
«MccnenoBanue CBA3M
pabOThI CHITHI C
W3MEHCHHEM
MEXaHUYECKOW SHEPTHU
TeJa Ha MpUMepe
pacTsHKEHUS PE3HHOBOTO
KIyTay

KonrtpomnbHas pabora no
teme «KuHemaruka.
JluHamuKka. 3aKOHbI
COXPAHEHHUS B MEXAHUKE)

OCHOBHBIE TTOJIOKEHUS
MOJIEKYIISIPHO-
KHHETUYECKOU TeOpHH.
BpoyHoBcKoe nBUXKEHHE.

Auddysus

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c4dc2




22

XapakTep ABUKECHUS U
B3aMMOJCUCTBUS YACTHI]
BemecTBa. Moaenu
CTPOEHUS ra3os,
KUJIKOCTEN U TBEPIBIX
TN

23

24

25

26

27

Macca monexy:.
KonnuectBo BemecTna.
[TocTostnuas ABoraapo

TemnoBoe paBHOBECHE.
Temmneparypa u eé€
n3mepenue. [lkamna
temneparyp Llenbcus

Wneanpueiii raz B MKT.
OcHOBHOE ypaBHEHHE
MKT

AOconoTHas
TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKON
SHEPTUM JIBHXKCHHS
MOJIEKYJI. Y paBHEHUE
Menneneena-
Knaneiipona

3akoH JlanbToHAa.
["a30BbIE 3aKOHBI

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4fde

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc51 1e

28

JlabopaTopHas pabota
«UccnenoBanue
3aBHUCHMOCTH MEXKITY




29

30

31

32

33

34

napaMeTpamMH COCTOSIHHS
Pa3peKEHHOTO ra3a»

H3onporieccel B
HJealbHOM Ta3e U Ux
rpaduieckoe
MpEeACTaBICHUE

Buytpennss sHeprus
TEPMOJUHAMHYECKON
CHCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuectBo
TEIUIOTHI U paboTa.
BuyTtpennss sHeprus
OJIHOATOMHOTO
UJCAIBHOTO Ta3a

[IpomexxyTouHbIN
MOHHUTOPHHT

Bunael Terionepenayn.

VY aenbHas TEII0EMKOCTh
BemecTBa. KommuecTBo
TETIOTHI TPU
TeIuIonepeaaye.
AnmabaTHBIN mporecc

IIepBbliit 3ak0H
TEPMOAVHAMUKH U €T0
IIPUMEHEHUE K
u3oImpoueccam

Heobpatumocts
MPOLIECCOB B MIPUPOJIE.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c570e

bubmuoreka [IOK
https://m.edsoo.ru/ff0c5952

bubnuoreka [IOK
https://m.edsoo.ru/ff0c5c36

bubmmoteka IIOK
https://m.edsoo.ru/ff0c5c36

bubnunotexa LIOK
https://m.edsoo.ru/ffOc5efc

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6230




35

Bropoii 3akoH
TePMOANHAMUKHI
[Tpuniun nercTBus u
KIIJI TenmoBoi MalImHbI

bubnunoreka LIOK
https://m.edsoo.ru/ff0c600a

36

37

38

39

Huxn Kapno u ero KIT{

OKOJIOTUYECKHE
PpoOJIEMBI
TETUIOHEPTETUKHI

Oo6o0uaromuit ypok

«MonekynspHas puszmka.

OCHOBBI
TEPMOTUHAMHUKI»

KonTponbHas padota no
Teme «MoJiekysapHas
¢uznka. OCHOBBI
TEPMOMHAMHKI

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6938

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6a50

40

[TapooGpa3zoBanue u
KOHJICHCAITHS.
Hcnapenue u xumneHue

bubmmoteka IIOK
https://m.edsoo.ru/ff0c63b6

41

AOcotoTHas U
OTHOCUTEJIbHAS
BJIA)KHOCTh BO3/1yXa.
Hacsiennsriit nap

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c64d8

42

TBépaoe Teno.
Kpucramnmueckne n
amopHbIe Tena.
AHM30TpONUS CBOWCTB
KpucTauioB. Kuakue

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c65f0




KPHUCTaJLIBL.
CoBpeMeHHbIE
MaTepuabl

IImaBnenue u

43 KpUCTaJUTU3ALIUS. bubnmnoreka HOK
VeapHas TEILIOTa https://m.edsoo.ru/ff0c6708
rianerus. CyOnmumanus

m YpaBHEHUE TEIIIOBOTO bubmmoreka [JOK
OanmaHca https://m.edsoo.ru/ff0c6820
DneKkTpu3aius Tel.

45 DNEeKTPUUYECKUM 3apsijl. bubmmoreka [JOK
JIBa Bua 2IEKTPUUECKUX https://m.edsoo.ru/ff0c6bec
3aps/10B
[IpoBogHUKH,

TUDJICKTPUKU U
46 MOJTYITPOBOJTHUKH. 3aKOH bubmmorera [OK
https://m.edsoo.ru/ff0c6bec
COXpaHEHUs
3IEKTPUYECKOTO0 3apsiaa
BzaumopeiictBue

A7 3apsoB. 3akoH KymoHa. bubmuorexa [IOK
ToueuHbIi https://m.edsoo.ru/ffOc6eced
AIEKTPUUECKUI 3apsi]T
HanpsoxénnocTth
AIEKTPUIECKOTO TTOJIS.

48 [IpuHnun cynepro3unumn bubmmorexa [TOK

N https://m.edsoo.ru/ffO0c6df2
AIEKTPUICCKUX TIOJIEH.
JInHnK HanpsKEHHOCTH
49 PabGoTa cui bubnunorexa LIOK

QJICKTPOCTATUYCCKOTI'O

https://m.edsoo.ru/ff0c6100




50

51

noJist. IloTenmuain.
Pa3zHocTh moTeHIINAIOB

[IpoBoaHMKY U
JTUDJICKTPUKHU B
AIEKTPOCTATHYECKOM
none. {usnexrpudeckas
MIPOHUIIAEMOCTD

DNEeKTPOEMKOCTb.
Konpnencarop

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7018

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTh

IIJIOCKOI'0 KOHACHCATOopAa.

OHeprus 3apsKEHHOTO
KOH/IeHCaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopras pabota
"Usmepenue
AIIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

55

[TpunIMIT NEHCTBUS U
MIpUMEHEHNE
KOHJICHCATOPOB,
KOIHUPOBAJILHOTO
amnmnapara, CTpyHHOTO
IIpUHTEpA.
DnexTpocTaTuuecKas
3amuTa. 3a3eMIIeHHIE
AJIEKTPONIPUOOPOB
DNEKTPUUECKUH TOK,
YCIIOBUS €70
CYLIECTBOBAHHS.




56

[TocTostHHBIM TOK. Cuna
Toka. Hanpsxenue.
Cornporuienue. 3akoH
Oma 1 yyacTka 1enu

IlocnenmoBarensHOE,
napasuiesibHoe,
CMEIIaHHOE COEUHEHNUE
MIPOBOIHUKOB.
Jlaboparopras pabota
«M3y4eHne CMEIaHHOro
COCJIUHEHUS PE3UCTOPOB

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

58

PaboTa u MOITHOCTH
AIIEKTPUYECKOTO TOKA.
3axoH /xoyns-Jlenua

3axkon OMa 111 NOJIHOU
(3aMKHYTOM)
BJIEKTPUYECKOMN LIETIH.
Kopotkoe 3ambikanue.
JlabopartopHnast pabota
«M3mepenue DJIC
HMCTOYHUKA TOKA U €ro
BHYTPEHHETO
COTMPOTUBIICHUS

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7838

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHBIil ypoOK.
KonTponbHas padota no
TeMe
"OnexTpoauHamMuka" /
Bcepoccutickas
poBepoyHas paboTa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c8c56




60

61

O6o0maromuii ypok
«QNEKTPOANHAMUKAY /
Bcepocculickas
npoBepouHas paboTa

DJIeKTpOHHAs
MIPOBOANMOCTH TBEPBIX
METaJUI0B. 3aBUCUMOCTD
COIPOTHUBIICHUS
METaJIOB OT
TEMIIEPATYPHI.
CBepXnpoBOJIMMOCTD

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c88be

62

63

DNEeKTPUUYECKHUI TOK B
BakyyMme. CBoiicTBa
ANEKTPOHHBIX ITYYKOB

[TonynpoBoIHUKH, UX
COOCTBEHHAs U
pUMecHast
npoBoauMocThk. CBOMCTBa
p—n-Tiepexoa.
[TonynpoBoAHUKOBBIE
npubopsI

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ae

64

DNEeKTPUUIECKHUI TOK B
pacTBopax U pacrjiaBax
ANEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JUCCOLIAIHS.
OneKTponan3

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTPUUIECKHI TOK B
razax. CaMOCTOSITEIbHBIN

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae




66

67

68

Y HECAMOCTOSITENbHBIH
pa3psa. Mounus. [1nazma

DeKTprUeCcKHue MPHOOpPHI
1 YCTPOKCTBA U MX
MIPAKTHIECKOE
npuMmeHenue. [IpaBuia
TEXHUKU 0€30I1aCHOCTH

N TOoroBsiii MOHUTOPHHT.
KonTponbHas pabota mo
TeMe «DJIEeKTPOCTATUKA.
[TocTostHHBIM
BJIEKTPUYECKUM TOK.
Toxku B paznu4HbIX
cpenax»

IToBTOpEHME.
Oo6o0muaromuii ypox 1mno
temam 10 knacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c86fc

bubnuoreka [{OK
https://m.edsoo.ru/ffOc8a8a

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc8f6c




11 KJIACC

«HccnenoBanue
JEHCTBHS NOCTOSIHHOTO
MariuTa Ha paMKy C
TOKOM»

KoanuectBo yacon Hara DJIeKTPOHHbIE
ara
Ne H3Y4YeHHud uudposeie
Tema ypoka Kourpoabnbie IIpakTuyeckue U3y4YeHus
n/n Bcero IJIAH. o0pa3oBaTe/ibHbIE
paboThI padoThI ¢pakr.
pecypcbl
[TocTostHHBIE MATHUTHI U
WX B3aMMO/JICUCTBUE.
MarsurtHoe 1oJe. 1 bu6mmoreka [IOK
BekTtop MaruutHoM https://m.edsoo.ru/ff0c9778
MHAYKIUU. JInHun
MarHUTHOM MHIYKLIUH
MaruauTHoe nosie
MIPOBOJIHUKA C TOKOM.
’ Op 5 1 bubnuorexa [JOK
MBIT JpCcTeaa.
p . a https://m.edsoo.ru/ff0c98fe
B3aumoneiictBue
MPOBOJIHUKOB C TOKOM
JlaboparopHas padoTa
3 " PaTopHai p 1 | bubnuotexa [JOK
«3y4eHrne MaraHuTHOro
ya https://m.edsoo.ru/ff0c98fe
MOJISI KATYILIKH C TOKOM)
JlelicTBME MArHUTHOTO
MOJIsI Ha TIPOBOJIHHK C
tokoMm. Crita Ammepa.
4 JlaGoparopHas paboTa ] | bubnnoreka [JOK

https://m.edsoo.ru/ff0c9acO




JleficTBEe MarHUTHOTO

TOJIsI HA JIBYDKYIILYIOCS

3apsHKECHHYIO YaCcTHILY.

Cuna Jlopenna. Pabora
cuibl JIopeHna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DIEeKTpOMarHuTHas
uHayknus. [lotok
BEKTOpa MarHUTHOU
unaykuuu. J/1C
MHAYKIHUU. 3aKOH
3JIEKTPOMAarHUTHOM
unaykuun Papanes

JlaGopaTtopHnast pabota
«HccnenoBanue sIBJIeHUS
ANEKTPOMArHUTHOMN

WHAYKIIAN»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

BxoaH0#1 MOHUTOPHUHT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

WNHIyKTUBHOCTB.

SIBrieHME CAMOMHIYKIIU Y.

O/1C caMOMHIyKIIU Y.
OHeprust MarHUTHOTO
MOJIS] KATYIIKU C TOKOM.
DJIEeKTPOMarHUTHOE
noje. TexHuueckue
YCTPOMCTBA U UX
NpUMEHEeHHE:
MIOCTOSTHHBIE MarHUTHI,
AJIEKTPOMATHUTHI,




10

11

12

3JICKTPOJIBUTATEIb,
YCKOPUTEIH
DJIEMEHTAPHBIX YACTHII,
WHAYKIIHOHHAS TIeYb
O06o0maromuii ypok
«MaruuTHOE 110JI€.
DneKTpoOMarHuTHas
WHTYKITHS
KoHTtposbHas padoTta mo
TeMe «MarduTHoe I0Je€.
DIeKTpOMarHuTHas
WHTYKITHS

CBo0OOHBIE
MeXaHUYECKUE
KoJIeOaHHsI.
I'apmoHnueckue
Kosie0aHusl. YpaBHEHUE
TapMOHUYECKHIX
KOJICOQHHIA.
[IpeBpamienue seprun

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas paboTa
«Hccnenosanue
3aBHCUMOCTH TTEPHOA
MaJIbIX KOJIeOaHuil rpy3a
Ha HUATH OT JUTMHBI HUTH
U MacChl Tpy3a»

14

KonebaTenbHbIi KOHTYP.
CBobOoaHbIE
OJICKTPOMAardiuTHBIC

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820




KoJieOaHMs B UI€AIbHOM
KoJ1e0aTeIbHOM KOHTYE.
AHaNOTHs MEXY
MEXaHUYECKHMU U
AJIEKTPOMATrHUTHBIMH
KOoJIEOAHHUSIMH

15

®opmyna Tomcona.
3aKOH COXpaHEHUs
SHECPTHUU B UACAIIBHOM
K0JIeOATEITbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

17

18

IIpencrasnenue o
3aTyXaroluX
KOJICOAHUSX.
BriHyX1cHHBIE
MEXaHUYECKUE
Kosiebanus. Pe3onanc.
BeinyXcHHBIE
3JIEKTPOMarHUTHBIE
KoJieOaHus

[IepeMeHHBIH TOK.
CunycouaaibHbIN
NIEPEMEHHBIN TOK.
MoIHOCTb IEPEMEHHOTO
TOKA. AMIUTUTYAHOE U
JIEUCTBYIOIIEE 3HAUCHHUE
CHWJIBI TOKA U HaIPSKEHUS
Tpancdopmarop.
[IpousBonctso, nepenaya

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34




19

20

1 IoTpeOIeHNE
AEKTPUYECKON SJHEPIUU

YerpoiictBo u
MIPaKTUYECKOE
IIPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JIMHUH
AJIEKTpoIiepeaayd

DKOJOTUYECKUE PUCKHU
NPy MPOU3BOACTBE
ANEKTPOIHEPIUH.
Kynberypa
HCIIOJIE30BaHUS
AIEKTPOSHEPTUU B
MMOBCEIHEBHOM KU3HU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324

21

22

MexanndecKkre BOJHEI,
yCIOBUS
pacrpoOCTpaHEHHS.
[Tepuoa. CxopocTtb
pacnpoCcTpaHEHUS U
JUIMHA BOJIHBI.
[Tonepeunsie u
IIPOJOJILHBIE BOJIHBI
3ByK. CKOpOCTH 3ByKa.
I'poMKoOCTE 3BYKA.
Bricora Tona. Tem0p
3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

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




23

24

25

DJIEKTPOMArHUTHbHIC
BOJIHEI, X CBOHCTBA U
ckopoctb. IIkama
AJIEKTPOMATHUTHBIX BOJIH

[TpuHIUTIBI paTuOCBS3U U
TenesuaeHus. Pa3surue
CPEJICTB CBSI3H.
Pagnonokamus

KonTponbnas pabota
«Konebanus v BOIHBI»

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc6f8

26

[Ipssmonunennoe
pacIpoCTpaHEHUE CBETA B
OJIHOPOJHOM Cpefe.
ToueuHbIN HCTOYHUK
ceera. JIyu ceera

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

27

OTtpaxeHue cBeTa.
3aKOHBI OTpaKEHUs
cgeta. [loctpoenue
U300pa’keHH B TNIOCKOM
3epKaie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenue ceera.
ITonHoe BHyTpEeHHEE
orpaxkeHue. [IpenenbHbiin
YTOJI IIOJIHOTO
BHYTPEHHETO OTPa’KEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd7f6

29

JlaGopaTtopHnast pabota
«M3mepeHne mokazarenst
MPETOMIICHUS CTEKIIa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd67a




30

JIunzel. [loctpoenue
n300pakeHMii B JIMH3E.
®opmyiia TOHKOHU JIMH3BI.
YBenuyeHue JuH3bI.
JlaboparopHas pabota
«Hccnenosanue cBONUCTB
M300paKeHH B TMH3AX)

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

31

32

IIpomexyToUuHbII
MOHUTOPUHT

Hucniepcus cBera.
Cno>xHBIN cocTaB 0enoro
ceera. IIBeT.
JlaGopaTtopHnast pabota
«Habmronenue
JUCTICPCUU CBETA

33

34

35

36

Wutepdepennus ceeta.
Hudpaxus cserta.
Judpaxuuonnas
pelérka

HOHepe‘IHOCTB CBCTOBBIX
BOJIH. Honﬂpmaum{
CBCTa

OnTuueckue mpruOOpsI U
YCTPOMCTBA U YCIIOBUS MX
0€30I1aCHOTO
PUMCHCHHUS

I paHUuIbI IPUMCHUMOCTHU
KJIaCCUYECKON MEXaHHUKH.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862




[ToctynaTel cnenuanbHOM
TEOPUH OTHOCUTEIHHOCTH

OTHOCUTENHHOCTD

37 OJIHOBPEMEHHOCTH. bubmuoreka [JOK
3aMe/IJIeHHe BpEMEHU U https://m.edsoo.ru/ffOcfa42
COKpAIICHHUE IJTUHBI
OHeprus U UMIYJbC
PEISITUBUCTCKOM

38 vacTulbl. CBI3b MAcCEI C bubmmorera [TOK

. https://m.edsoo.ru/ffOcfc68

SHEPrueil U UMITYJIbCOM.
DHeprus moKost
KontponsHas pabora

39 «OnTtuka. OCHOBBI bu6mmoreka [IOK
ClielIMaIbHON TEOpUU https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH
®otonbl. Dopmyna

40 [Inanka. DHeprus u bubmmorexa [OK

https://m.edsoo.ru/ffOcfel6

UMITYJIbC (OTOHA
OTtkpsiTHE U

A1 HCCIIeTOBAaHHE bu6mmoreka [IOK
dbotoaddexra. OnbITh A. https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akonsl GpoTtorddexra.
YpaBHeHne DiHIITEITHA

42 st hpoTorpdexra. bubmmorexa [TOK

https://m.edsoo.ru/ff0d015e

«Kpacnas rpanuna»
doroapdexra

43 JaBnenue cera. OnbITHI bubnmnorexa [JOK

I1. H. JleGenena.

https://m.edsoo.ru/ff0d04a6




44

45

46

47

48

49

XUMHYECKOE IEHUCTBUE
cBeTa

TexHuueckue ycTpoicTBa
U TIPaKTUYECKOE
MpPUMEHEHHUE:
($hOTO3IEMEHT,
dboTogaTUNK, COTHETHAS
OaTapesi, CBeTOUO]T

Pemenue 3amay nmo reme
«IneMeHTEI KBAaHTOBOM
OITHUKN

Monens atoma ToMmcona.
OmneiTel Pe3epdopa mo
pacCessHUIO 0i-4acCTHII.
[TnaneTapHas MoeIb
aToMa

IToctynatel bopa

N3nydyenue u
norJomeHue (OToHOB
IIPHU IIEPEXOJE aTOMa C
OJIHOTO YPOBHS SHEPTUU
Ha Apyrou. Bunasl
CIIEKTPOB

BoiHOBBIE CBOIICTBA
yacTull. BosHb! e
bpoitns.
KopnyckynsapHo-
BOJIHOBOU JTyaJu3M.

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOca8




50

51

52

CrooHTaHHOE U
BBIHYKJICHHOE
U3JIy4eHHE

OTKpBITHE
PaZOaKTUBHOCTH.
OmnbiTel Pesepdopaa mo
OIPEEIICHUIO COCTaBa
PaIuo0aKTUBHOTO
U3IIYy4CHUS

CsoticTBa anbda-, 6era-,
raMmma-u3J1y4eHusl.
Bnusinue
PaAMOaKTUBHOCTH HA
JKUBBIC OpPTraHU3MBbI

OTtkpeITHE IPOTOHA U
HeuTpoHa. M30Toms!.
Anbda-pacna.
DIIeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-
pacnaa. I'amma-
U3ITy4eHUe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

53

DHeprus CBA3U HYKJIOHOB
B siipe. SAnepHbie
peakuuu. SAnepHbIi
peaktop. [Ipobiemsr,
NEPCIIEKTUBBI,
HKOJIOTMUECKNE ACTIEKTBI
AJIEPHOMN DHEPrEeTUKH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356




54

55

DneMeHTapHbIe YaCTULIBI.
OTKpbITHE IO3UTPOHA.
MeTto1bl HAOMIOICHUS U
perucTpamnuu
AJIEMEHTAPHBIX YaCTHII.
Kpyrisiii cron
«DyH1aMeHTalbHbIE
B3aMMOJICHCTBHSIL.
EnunctBo duznyeckoit
KapTHUHBI MUPa»

Otanbl pa3BUTHS
ACTPOHOMHUHU.
[Ipuknagnoe n
MHPOBO33PEHUECKOE
3HAYCHHE ACTPOHOMHUH.
Bup 38é3nH0r0 Heba.
CozBesaus, spKue
3BE3/1bl, INIAHETHI, UX
BUJUMOE JIBIKCHHE.
ConnHeyHas cucTeMa

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

56

57

Comune. Conaeynas
AKTUBHOCTD. ICTOUYHUK
sHepruu CosiHIa U 3BE3]T

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3BI
TJ1aBHOU
IIOCJIEI0BATEIbHOCTH.
Bnytpennee ctpoeHune
3B&311. COBpEMEHHbIE




58

MIPEJICTABJICHUS O
MPOUCXOKICHUH U
sposronuy CoHIa ¥
3BE3

Mneunsiii [Iyte — Hamma
I'amaktuka. ITonoxenue
u npkenue CojHia B
T"anaktuke. I'amakTuky.
Yépuble ObIPHI B ApPAX
rajlaKTHK

59

Bcenennas. Pazoeranue
rajnakTuk. Teopus
Bousbiioro B3psiBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

61

Hepemiennsie npobiaembl
aCTPOHOMUHU

KonrponbHas pabora

«OJIEMEHTBI aCTPOHOMHH
U acTpOUUKI»

62

O06o0maromuii ypox.
Posb ¢puzuku u
aCTPOHOMUH B
3KOHOMUYECKOMH,
TEXHOJIOTHYECCKOM,
COIIMAILHOM 1 3THUYECKOI
chepax neaTenbHOCTH
JenoBeKa




63

O06o0maromuii ypox.
Posb 1 MecTo ¢puzuku u
aCTPOHOMHUU B
COBPEMEHHON HAy4YHOU
KapTUHE MHUpa

64

O06o0maromuii ypox.
Ponp pusnaeckoit
TeopHuH B (HOPMUPOBAHUN
MPEJCTaBICHUN O
du3nveckoil KapTHHE
MHpa

65

O6o06maromuit ypox.
Mecto puzmdeckoin
KapTUHBI MUpPa B 00IIEM
psily COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
Ipe/ICTaBICHUN O
npupoe

66

[ToBrOpenue. Maruutnoe
noJie. DIIeKTpOMarHuTHas

WHAYKIOHUA

67

68

[ToBTOpenue. OnTHkKa.
OCHOBBHI CTIEITUATBHOM
TEOPHUH OTHOCUTEITHLHOCTH

[ToBTrOopenue. KBanrosas
duznka. DneMeHTHI
aCTPOHOMUU U
acTpopU3UKHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpUpOBaT, Ha NpUMEpax pojib U MecTo (GU3HKU B
10.1 (GbopMUPOBAaHUN COBPEMEHHON Hay4HOW KapTUHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTHI, B IPAKTUYECKOU AEATEIbHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YUICHHBIX (PH3UIECKIX MOICIICH:
MaTepuagbHas TOYKA, WHEPIMAIbHAS CHCTEMa OTCYETa, aOCOIOTHO
10.2 TBEPI0OE TEJI0, UICATIbHBIN T'a3; MOJEIN CTPOCHUS ra30B, JKUAKOCTEH U
TBEPABIX TEJ, TOYCUHBIH JJIEKTPUUECKHUH 3apsii — MpH PEUICHUU

duznyecKux 3a1a4y

PacnioznaBath ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KMHETHYECKOU TEOpUH
CTPOEHHs BEIleCTBA M  DJIEKTPOJUHAMUKH: pPaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ma/leHUe
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI,
103 nuhdy3usi, OpPOYHOBCKOE [IBHJKEHHME, CTPOEHHE JKUJIKOCTEH H
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJl NpU  HarpeBaHUU
(oxJlaXx/IeHnH), TEIUIOBOE pAaBHOBECHE, MCHApEeHHe, KOHJEHCAIus,

IJIaBJI€HUE, KpUCTAIM3alMs, KWUIIEHHE, BIAXKHOCTh BO3]yXa,

MOBBIIICHUE JABJICHMUS ra3a MIpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXIy IlapaMeTpaMu COCTOSIHHA rasza B

H3o0Iponeccax; JICKTpU3ausi T, B3aUMOJICHICTBHE 3apa10B

OnuceiBaTh MEXaHWYECKOE [BM)KEHUE, HUCHOJIb3ysd (U3NUYECKUe
BEJIMYUHBI: KOOPJIUHATA, ITYTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJIa, HMIIYJIbC Tella, KHHETHYeCKas DHEpIus,
104 NOTEHIMAJIbHAs HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
. MOIITHOCTh; TNPH ONHCAHUU TPABHIBHO TPAKTOBAaTh (HU3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EAUHMIIBI,

HaXOJHUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTuMHU BCINYNHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJB3YyS (U3MUECKHE BCIMYUHBI: [JABJICHHE Ta3a,
TEeMIepaTypa, CpeAHsss KHHETHYeCKas JHEPrus XaOoTHYECKOTO
JBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOTO JCUCTBUS TEIJIOBOTO JBUTATENS;, IMpPU
ONMUCAaHWKM  NPAaBWIBHO  TPAKTOBaTh  (PU3MYCCKHUA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O003HAYCHHS W CAMHUIIBI, HAXOIHWTh
GbopMyJibl, CBSA3BIBAIONIUME JAHHYIO (QU3UYCCKYI0 BEIHYHUHY C

JIpYyTAMH BEIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE DSJIEKTPUYECKHE CBOMCTBAa BEILECTBA MU
AIIEKTpUYECKUE SBICHUS (MPOLIECCHI), HCIONb3ysd (PU3NYECKUE
BEIMYMHBL:  DJICKTPUYECKUH  3apsil,  DJIEKTpUYEcKoe  TOoJe,
HaNpsOKEHHOCTh  10JI, IMOTEHLHUAN, Pa3HOCTh IOTEHLUANOB; HpU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3yeMbIX BEJIUYMH, UX O00O3HAYEHMs U €AMHUIIbI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (U3NYECKYIO BEIUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaATU3UPOBaTh (PU3UUECKUE TPOLECChl U SBJICHHUS, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT u I1I 3axonb!I HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPT UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMHA CUJL, IPUHLIMII
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpeIHEW KMHETHMYECKOW SHEpPruM TEIUIOBOIO JABMKEHHUS MOJIEKYJ C
abCOJIIOTHON TeMIlepaTypoi, MepBbIi 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHMs DJIEKTPUYECKOro 3apsaa, 3akoH KyroHa; mpu 3tom
pasnyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe

BBIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIEC TPUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pazNu4aTh YCIOBUS HX OE30MMacHOTO

HCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3HUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GopMyIUpPOBaTh MpolieMy (3a7ady) U TUnoTe3y yu4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IIPEIUIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI




10.10

OcymiecTBiIATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus U

HCIIOJBb30BaTh U3BCCTHBIC MECTOAbI OICHKU HOFpGI.HHOCTGfI I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSAMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPadUKOB, J1eJIaTh BEIBOJIBI 110

pe3yJsibTaTaM MCCIe10BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  MPOBEACHUU
UCCIICIOBaHUH B paMKax y4eOHOro JKCIIEPUMEHTa, Yy4eOHO-
UCCIIE/IOBATEIbCKON M IPOCKTHOM JICSTEIFHOCTH C UCIOJIb30BaHHEM

M3MEPUTENBHBIX YCTPOUCTB M Ta0OPaTOPHOTO 000PYAOBAHUS

Pemarp pacu€THble 3a1a4u ¢ IBHO 33JaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
dbuznyeckue BeIMUUHbI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOAWTh pacuéThl M OLEHUBATh pPEaJbHOCTh IMOJYyYEHHOTO

3HA4YEHUs1 (PU3UIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUIN C OIIOPON HA U3YUYECHHBIE

3aKOHBI, 3dKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh Mpu pelIeHHH Y4YeOHBIX 3a7ad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
UMHTEpIpeTallii U IMpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHON
nH(pOpMaLKH, MTOJYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX M 3apYOECKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTU

Mcrnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KHU3HU JUIg  o0ecriedyeHus O€30MacHOCTH TpU  OOpalIeHuu C
npubopaMd M TEXHUYECKMMM YCTPONCTBAMH, MJI COXpaHEHHS
310pOBbsl M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpYKarollen cpeie

10.18

PaGoTaTh B rpyInie ¢ BHIITOJIHEHUEM Pa3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYIIbI, palMOHAIBHO  PACHpelneisTh

0053aHHOCTU U IIaHUPOBATL ACATCIbHOCTH B HCECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHWBATH BKJIAJ KaXKA0r0 U3 YYACTHUKOB

TPYNIBL B PEeLICHHE pACCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpOBEPAEMOro
pe3yJbTara

11.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’lBHOﬁ NnmporpaMmal CpeaHEro 0611161"0 06pa3OBaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(dbopMUPOBaHUN COBPEMEHHON HaYYHOW KapTHHBI MUpPA, B PA3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B MPAKTUYECKOU AEATEIbHOCTH

JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NIECKOI KapTHHBI MUPa

11.2

11.3

Y4UTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3MUECKUX MOJICICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHast MOJIEb aTOMa, HyKJIOHHAs!

MOJECJIb aTOMHOI'O A[pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacnioznaBath ¢uzuveckue sBiacHUs (MPOIECChl) U OOBACHIATh X Ha
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
DIIEKTPUYECKasi MPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIEHCTBHS  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIUSA, ICHCTBHE MArHUTHOTO IO Ha
MPOBOAHUK C TOKOM M JIBIKYIIMHCS 3apsil, SJIEKTPOMarHUTHbBIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3aLUs CBETA, JHUCIepCcHs CBeTa, (POToNeKTpruecKuil s ekt
(poroaddext), cBeTOBOE AaBieHHE, BOZHUKHOBEHHE JMHEHYaTOrO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M HMCKYCCTBEHHas

pPaarnOaKTUBHOCTD

114

OnuceiBaTh W3y4YEHHBIE CBOWCTBA BemIeCTBa (JIEKTPUUECKHE,
MarHUTHBIE, ONITUYECKUE, DIEKTPUIECKYIO IIPOBOIUMOCTD PA3IIUYHBIX
Cpel) © DOIEKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢usznyeckue BENUYMHBI: JJEKTPUUECKUH 3apsn, Ccuila ToKa,
DIIEKTPHUYECKOE  HANPSOHKCHHE, DJICKTPUYECKOE CONPOTHBIICHHE,
pasHocth noreHmanos, J/C, pabota Toka, HHIYKIUS MarHUTHOTO
nonsi, cuna Amrmepa, cuna JlopeHIa, WHAYKTUBHOCTHh KATYIIKH,
SHEPTHUA DJICKTPUICCKOr0 U MAarHUTHOI'O nonef/i, nepuoa U 4actora
KoJieOaHu# B KOJIeOATEIIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B ITPOIIeCcCe

TapMOHUYECKUX  JJCKTPOMAarHUTHBIX  KojeOaHMH,  (oKycHOe




11.5

pacCTodHNUC U ONTUYCCKAsA CUJia JIMH3bI, IIPpHU OMMMCAHWUHN IPABUJIBHO
TPAKTOBAThH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCIOJIb3YCMBIX BCJIIMYUH, HUX
0003HaYeHUsT H CAWHUIIBI, YKa3bIBaTb (I)OpM}’J'IBI, CBsA3bIBArOIIHNEC

JaHHYI0 (U3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUHMHAMU

OnuceiBaTh  WM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3UUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JJTMHA BOJHBI M YacTOTa CBETA, SHEPTUs M UMITYJIbC (POTOHA,
NEepHOJI II0JIypaciaja, 3HEPrus CBA3H aTOMHBIX S€p; IPU ONMCAHUU
IOPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaThb (DOPMYIIbI,
CBS3BIBAIOIINE JAaHHYIO (U3MUECKYI0 BEIMYHUHY C JPYTHMH

BEIWYHUHaAMU, BBIYHUCIATHh 3HAYCHUC (1)H3PI‘IGCKOI>1 BCIIMYHUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEIOBATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyns — JIeHna, 3aKOH 3J€KTPOMArHUTHOM MHIYKIUH, 3aKOH
HPSIMOJIMHEHHOIO pacpOCTPaHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
doroadexra, 3aKOH COXpPAHEHUS HHEPrHUH, 3aKOH COXpPAHEHHS
UMIyJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHHs MacCcoBOrO 4Mcia, mocrynatsl bopa, 3akoH
pPaAMOAaKTUBHOIO pacnajga; MpH JTOM pa3IMy¥aTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpanuLbl, 06J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIlpaBJICHUC BCKTOpAa HWHAYKIUHU MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuiibl JIopeniia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3epKajgoM, TOHKOW JIMH30M

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI IO UCCIeI0BAaHUIO (PU3NUECKUX SBJIECHUIN
Y IIPOLIECCOB € UCITOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
pu 3ToM (HOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y Y4eOHOTO
OKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBIsITh NpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM CIOCO0 M3MEPEHUs U

HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OICHKN HOI‘peIJ_IHOCTef/'I I/ISMepeHI/Iﬁ

11.11

HCCJ’ICI{OBaTB 3aBHUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIIMYHH C UCIIOJIb30BAHUEM

IOpSAMBIX WM3MEPEHUM; IIPU OTOM KOHCTPYUPOBATh YCTAHOBKY,




(buKCUpOBaTh pe3yibTaThl MOJYYCHHOH 3aBUCHUMOCTH (PU3NYECKHUX
BEJIMYMH B BUJIE TaOIHIl U Tpa)UKOB, IENaTh BEIBOABI IO pe3yJIbTaTaM

Hucciaca0oBaHusA

11.12

11.13

CobOmoaTte mpaBuia 0O€30MACHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIeI0BATEIILCKOW U TPOCKTHOM IEATEILHOCTH C HCIIOIb30BaHHEM

U3MEPUTENIbHBIX YCTPOICTB U 1aOOpaTOPHOTO 00 OPYIOBAHHUS

Pemate pacu€rHble 3a1a4M ¢ SBHO 33JJaHHON (U3NUECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W IPHUHOMWIIBI; HA OCHOBC aHAJIM3a
yCIOBMS 3aJaud  BbIOMpaTh (U3UYECKYI0 MOJEINb, BBLIENATH
¢du3nyeckre BeJIMYUHBI U (POPMYJIIbl, HEOOXOAUMBIE 115 €€ pelIeHus,
IMPpOBOANTD paC‘IéTI)I U ONCHUBATH PCAJIbHOCTbL IIOJIYUYCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTIOPOM HA U3yUYECHHbBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

11.15

Vcnonb3oBaTe MpU pelleHUH Y4eOHBIX 337ad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPUPOBAHUS,
MHTEpIIpETallMi U TPEICTaBICHUS y4eOHOW M HAy4YHO-IOMYJISIPHON
nH(pOpMaLKH, [TOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

AHAJIU3UPOBATD MOJYYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACHCTBUS MallliH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHsS MX O€30MacHOrO HCHOJIb30BAHUS B

OBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZa POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp3oBaTh TeOpeTHUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HM I OoOecrieueHHs O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMu W TEXHHYECKUMH YCTpOMCTBaMH, IJIsl COXpaHEHUs
3I0pPOBbS. M COOJIOIEHUSI HOPM HKOJIOTUYECKOTO TOBEICHHUS B
OKpY’KarolIlen cpeze

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYMNbl, PalUMOHAIBHO  PACHPENEINATh
O0SI3aHHOCTH W IUIAHUPOBATH JICATEITHHOCTh B  HECTaHIAPTHBIX
CUTyalUsiX, aJIeKBaTHO OIICHWBATh BKJAJ KaXIOTO W3 YYaCTHUKOB

TPYIIBI B PELICHUE pacCMaTpUBaeMOi poOIeMBbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHUA

1.1

1.2

®uzuka — Hayka o npupojae. Hayunbie
METO/IbI IO3HAHUS OKpYrKaroIiero Mmupa. Pois
JKCIIEPUMEHTa W TEOpUH B  MpoIllecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®u3nyecKkue 3aKOHbl M TEOpHH. | 'paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnun coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHUU COBPEMEHHOM
Hay4HOW KapTHHBI MHpa, B IPAKTUYECKOH

JIeSITEILHOCTH JTI0AeH

MEXAHHKA

2.1.1

2.1

##HPartt#KUIHEMATHUKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTEIBLHOCTD MEXaHUYECKOTO

nBuxeHust. Cucrema orcuéra. TpaekTopus

[lepemenienue, cKOpoCTh (CPEIHSS CKOPOCTh,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUalbHON TOYKH, MX IMPOCKIUU Ha OCH
CUCTEMBI KOOPJAMHAT. Crnoxenue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBIKECHUE. I'padpuxu
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH U IIepeMelleHus

MaTepUaIbHOU TOUKH OT BpEMEHU




514 CBoOoaHoe majienue. Y CKopeHue
o CBOOOIHOTO IaJICHUS

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JNBUKEHHE  MaTepUaJbHOM  TOYKH IO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. [Tepuon u 4acToTa.

LlenTpOoCTpeMHUTEIIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CHMAOMETP,
2.1.6 JBUKCHHE CHApsIOB, LICTIHBIE M PEMEHHBIC

nepenadn

[IpakTueckue paboTHL. Wsmepenue
MIHOBEHHOH  ckopoctH.  MccienpoBaHue
COOTHOIIICHHU A MCKOY nyTiaMHU,
IIPOIIEHHBIMU TEJIOM 3a MOCJEI0BATEIbHbIC
517 paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
o PaBHOYCKOPEHHOM JBI)KEHHHM C HayaJbHOM
CKOpPOCTBIO, paBHOW Hymwo. H3ydenue
JIBUKCHMSI IIApUKa B BA3KOM JKUIKOCTH.

N3ydyenne nBukeHus Tena, OpOLIEHHOIO

TOPHU30HTAJIBHO

H#Part# IMTHAMUKA

[lpunnun ~ otHocurenbHocTH  [amumies.
221 IlepBeii 3axkoH HeroTona. MuepuuanbHbie

CHUCTEMBI OTCUETA

) Macca Tena. Cuna. Ilpunuun cyneprno3uuuu
o CHII

2 Bropoii 3akoH HeroTOHa M1 MaTepUalbHON

023 TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHraIbHBIX TOUCK

3akoH  BcemupHoro Tarotenus. Cuna
224 TsbkecTd. IlepBasg KkocMuYecKas CKOpPOCTb.

Bec Tena

225 Cuna ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIB)XCHUA u cHhJIa TPCHUA IIOKOA.
Koaddunuent tpenus. Cuma conpoTuBiieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynarenbHoe U BpaliaTeiabHOE ABHXKEHNE

a0COJIIOTHO TBEPOTO TeJa

228

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpPAIICHHUS.
[liteuo cunel. YciioBust paBHOBECUS TBEPAOTO
tena B 1CO

229

2.2.10

TexHuueckue YCTpOﬁCTBaI INOAIIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboTsl. M3yuenue nBmKeHUS
Opycka MO HaKJIOHHON IUIOCKOCTH TOJ
JeHCTBUEM HeCKOoJbkuX cui. MccnenoBanue
3aBUCUMOCTH CHUJI YIIPYTOCTH, BOSHUKAIOIINX
B JepopMUpyeMOil MpyKUHE U PE3MHOBOM
oOpasiie, OT BEIMYUHBI WX JaedopManuu.
UccnenoBanue yCIIOBUM paBHOBECHS

TBEP/IOTO Tella, UMEIOIIETO OCh BPALLECHUS

###Par#H#3AKOHBI COXPAHEHI A B MEXAHUKE

NMnynsc MarepuanbHONM TOYKH, CHCTEMBI

2.3.1 MarepuanbHbIX TO4YeK. HMMmynasc cuiibl U
W3MEHEHHE UMITyJIbCca Tela
) 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTuBHOE nBMKEHNE
233 Pabota cuibl
234 MomHocTh CHITEI
535 Kunernueckass  sHeprus  MaTepHAIBHON
o TOUYKH. Teopema 0 KHHETUYECKOW IHEPTUU
[lorenumaneHas sHeprus. [loTeHuuanbHas
0 3.6 SHEPIUs yIpyro nehopMUPOBAHHOMN

NPy KUHBI. IloTenunanbHast SHEpTUsa TCJa

BOJIM3U TOBEPXHOCTH 3eMIIH




HOTGHHI/IaJ'IBHBIe N HCIIOTCHLMAJIBHBIC CUJIBI.

CBsi3b  pabOThl HEMOTEHIIMAIBHBIX CHUJI C

2.3.7 U3MEHEHUEM MEXaHUYECKOH SHEpPruu
CUCTEMBI Tel. 3aKoH COXpaHEHMUSI
MEXaHUYECKON IHEPTrun

2.3.8 VYapyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHU4ecKue yCTpONCTBA: IBH)KECHUE PAKET,

o BOJOMET, KOIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue paboTel. M3yuenue cBs3u

5310 CKOpOCTEM Tel NpH HEynpyrom  ynape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEeXaHUYeCKOM OHCPI'UHA TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
###Par##H##OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUN

3.1.1

OCHOBHBIE  TIOJIOKEHHUS  MOJIEKYJISIPHO-
KUHETUYECKOW  TEOpHUH. BpoyHnoBckoe
newkenue. Auddysus. Xapakrep ABIKEHHS

M B3aMMOJICHCTBUS YaCTHII BEIlleCTBa

3.1.2

Mogenu cTpoeHHsI Ta30B, KUIKOCTEHM U
TBEPABIX TE€T U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIeH

3.1.3

3.14

Macca wMonekyn. KomuuecTBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [lkamna remneparyp Lienscus

3.1.5

Mopnens wmaeanpHoro raza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON

TCOpHHU UACATBHOI'O ra3a

AGcomtoTHas TeMIeparypa Kak Mepa cpeHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JNBWKEHUs vacTull rasza. [llkana temmneparyp

KennBuna

3.1.7

VYpaBuenne Kianelipona — MeHaeneesa.

3akoH JlaabTOHA




3.1.8

I"a3oBbIe 3aK0HBI. M30mpOo1I€CChI B HACATBHOM
ra3c¢ C NMMOCTOSHHBIM KOJIMYCCTBOM BCIICCTBA.

M30TepMa, u30Xopa, n3odbapa

3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamu

COCTOSHUA pa3spCKEHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTCMA. BHyTpeHHSISI
OHECPIua TepMOI[I/IHaMI/I'-IGCKOI\/JI CUCTEMBI H

CIocoObBI €€ H3MEHEHNS

KomuyectBo TemnoTs! U pabota. BHyTpeHHSIS

QHCPIuA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

323
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Buael Temnonepegauu: TEIIONPOBOIHOCTD,
KOHBEKLMS, u3ilydeHue. Tenno€MKocTh Tena.
YnenbHas TEIIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TETLJIOIICpEaauc

ITepBrrit 3aKOH TEPMOIVHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MPOIIECCaM.

I'paduueckas uHTEprIpeTans padboThl raza

3.2.5

TeroBble MawmuHbl. IIpuHIMNIBL KECTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHepruu
B TemioBbIX MamuHax. KoadduumeHt
nosiesHoro  geiicteus  (mamee —  KIIM)

teroBoit MmamuHbl. [ukn Kapuo u ero KI1/]

3.2.6

Bropoii 3aK0H TEPMOJIMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJIE.
TerioBele  IBHUTATENH. IKOJIOTHYECKHE

HpO6JI€MLI TCIITIOOHCPICTUKHA

3.2.7

Texnuueckue YCTpOMCTBA: JIBUTaTENb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD
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4.1

3.2.8

[IpakTrueckue paboTEHL. N3mepenne

YAEIBHON TEIIIOEMKOCTH

###Par####AI'PEI’ATHBIE COCTOAHUA BEHIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

332

ITapooOpazoBanue u KOHJICHCALHS.
Hcnapenne u kuneHue. YaenpHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYPhbI KUIICHUA OT AAaBJICHUSA

AOCOII0THAsE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO31yxa. HachlmenHslit nap

333

Teépmoe Temo.  Kpucramimueckue U
amop¢Hble Tema. AHU3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTAJIBI.

COBpeMeHHHC MaTCpHrabl

334

335

3.3.6

IInaBnenue u KpucCTaJllIn3anus. Y nennHas

TerutoTa tiasieHus. Cyomumanus
YpaBHEHHE TEIIIOBOTO OamaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP U
NICUXPOMETP,  KaJIOPUMETP,  TEXHOJOTHH
MOJTyYeHHSI COBPEMEHHBIX MAaTEPHAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTUHN

3.3.7

[IpaxkTrueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMMHAMUKA
###HPar### IJIEKTPOCTATUKA

4.1.1

Onexktpuzauust Ten. ONEKTPUYECKUH 3apsi.
JIBa Bu/1a 371€KTPUUYECKUX 3apsiIOB
[IpoBoaHMKH, JTUDJICKTPUKA u

MOJIYIIPOBOAHUKHU

4.1.3

3akoH COXPAHCHUSA JICKTPUICCKOT'O 3apdaa

4.14

Bsaumonerictsue 3apsinoB. 3akoH Kynona

4.1.5

Onektpuueckoe  nose.  HampsoxéHHOCTh

3IIEKTPUIECKOTO MOJIA. [TpunIMn




4.2

4.1.6

cynepno3unuu. JIMHUKM  HaNpsXKEHHOCTH
AJIEKTPUUECKOTO OIS
Pabota cun 3JIEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTH MOTEHIINAIOB

4.1.7

[IpoBOAHUKYK U TUAIIEKTPUKU B TOCTOSITHHOM
JJIeKTpUYeCKOM  moje. Juanexrpuueckas

IIPOHUIACMOCThb

4.1.8

DIIEKTPOEMKOCTb. Kongencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

9HeerH 3apPsSKCHHOI'O KOHACHCATOPa

4.1.9

TexHuyeckue YCTpOMCTBA:  3IEKTPOCKOIL,
ANEKTPOMETP, IJIEKTPOCTATUUECKasl 3alluTa,
3a3eMIJICHHE ANIEKTPONPUOOpPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpakTrueckue paboTHI. H3mepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

##H#HPar###I1IOCTOSIHHBIA DJIEKTPUYECKHWM TOK. TOKH B

PA3JIMYHBIX CPEJAX

Ycaopus CYHICCTBOBAHUA IMOCTOAHHOI'O

4.2.1 3JIEKTPUYECKOTO0 TOKa. MCTOYHMKM TOKa.
Cuna Toka. [TocTosHHBIN TOK
4.2.2 Hanpspokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETBbHOE
o COTIPOTHBIICHUE BEIIECTBA
494 [TocnenoBarensHoOE, NapauIeIbHOE,
o CMEIIIaHHOE COeAMHEHNE TPOBOHUKOB
Pabota snextpudeckoro Toka. 3akoH [xoyms
4.2.5
— Jlenua
4.2.6 MOMIHOCTB 2JIEKTPUYECKOTO TOKA
anekTpoaBmkymas cuna (gamee — DJIC) u
427 BHYTPEHHEE  CONpPOTUBJICHHE HCTOYHUKA

ToKka. 3akoH Oma amsi TOTHOM (3aMKHYTOM)

3neKTprdecKkon nenu. Kopotkoe 3ambikaHne




4.2.8

4.2.9

DONeKTpoHHAs  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB. 3aBHCHUMOCTb  CONPOTUBIICHUS
METaJJIOB oT TEMIEPaTypHI.

CBepXIpoBOIUMOCTh

OnexTpuueckuil ToKk B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
MOJIynpoBOIHUKOB. CBOKCTBA p-n mepexona.

[TonynpoBoiHUKOBBIE TPUOOPHI

DONEeKTpUYEeCKUd TOK B  DJIEKTPOJUTAX.
DNEKTPOIUTHYECKAS JUCCOLUALUs.

DNeKTpoan3

DIIEKTPUUYECKUI TOK B raszax.
CaMOCTOATEIBPHBIE W HECAMOCTOATEIbHBIN
paspsia. PazinuyHbie TUIIBI CAMOCTOSATEIBHOTO

paspsaa. Monaus. [1nasma

TexHudyeckue  yCTpOMCTBA:  aMIlepMeETp,
BOJIbTMETP, PpEOCTaT, WCTOYHUKU TOKaQ,
JJIEKTPOHATPEBATEIIbHBIC puoopHI,
JJIEKTPOOCBETUTEIIbHBIE pudopHl,
TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBIN
MO, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIH 1MOJ1, TaJlbBaHUKA

[IpakTnueckue paboThlI. N3yuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKAa TOKa M €ro
BHYTpPEHHEro cornpoTtusieHus. Habmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pasjaena 3JIeMeHTa

IIpoBepsieMble 3J1eMEHTHI COAePKAHUSA

4

OJIEKTPOAMMTHAMUKA




4.3

#HH#HParH#MATHUTHOE I10JIE. OJIEKTPOMAI'HUTHAA

4.3.1

NHAYKINA
IlocrostHHBIE MarHuTLl. B3aumoaencTBue

IIOCTOAHHBIX MArHuTOB

432

MaruauTtHoe mone. BekTtop MarHuTHOM
uHaykuud.  [lpuHIun — cynepno3uiuu.
Jluaun MarnutHOM WHAYKUMH. KaptunHa
JUHUMA  MarHUTHOM MHAYKIUM  I10JIS

IIOCTOAHHBIX MArHUTOB

433

434

MarauTtHoOe MoJjie MPOBOJHUKA C TOKOM.
KapTuna nuHuii nosist JIMHHOTO MPSMOTo
MPOBOJIHMKA M 3aMKHYTOTO KOJIBLIEBOIO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTmbIT
Opcrena. BzaumoelicTBre NPOBOJIHUKOB

C TOKOM

Cuna Ammnepa, e€ MOIyJb U HallpaBJICHUE

4.3.5

4.3.6
4.3.7

4.3.8

Cuna Jlopenia, eé MOJYJIb "
HampasjeHue. JIBUKEHuEe 3apsyKEHHON
YaCTHUILIbI B OJHOPOJHOM MarHUTHOM IIOJIE.
Pa6ota cunsl Jlopeniia

SIBrieHME NEKTPOMAarHUTHOW UHAYKIIUH
[ToTok BeKTOpa MAarHUTHON MHIYKIIMU
O/C WHTYKITUH. 3akoH

ANEeKTpOMarHuTHOW nuHaykIu Dapaaes

4.3.9

BuxpeBoe anexrpuueckoe mnose. I/C
WHAYKIIMA B TPOBOJHUKE, JIBUKYIIEMCS
MOCTYIATEIEHO B OZTHOPOJTHOM

MAargauTHOM IIO0JIC

4.3.10

[IpaBuno Jlenna

4.3.11

4.3.12

NHAYKTUBHOCTS. SIBnenue
camouHaykuu. IJ1C caMoOnHIyKIIUA
DOHeprusi MarHUTHOTO TOJIS KaTYIIKH C

TOKOM

4.3.13

DJEeKTPOMAarHUTHOE I10JI€




TexHuueckne YCTpONCTBA: MOCTOSHHBIE

MAarHUTHI, AIIEKTPOMATHUTEI,
4.3.14 JJIEKTPOJBUTATEb, YCKOPHTEIH
JJIEMEHTAPHBIX ~ YACTHIl, HWHIYKIIMOHHAS
neyb
[IpakTuueckue paboTHI. N3yuenue
MAarHUTHOTO TIOJS KATYIIKH C TOKOM.
4315 UccnenoBanue neWCTBUS IMOCTOSIHHOTO

MarbsurTa Ha paMKy C TOKOM.
Hccnenosanue SABJICHUA

3JIEKTPOMArHUTHON MHIYKLIMHU

KOJIEBAHUA 1 BOJIHBI

#HH#HParHH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE

KOJIEBAHUA

5.1.1

KonebarenbHas cucrema. CB0OOOIHBIE
KojeOaHus. ['apMOHHMYECKUE KOJICOaHMS.
Ilepuion, wacrora, ammumrtyna u ¢asa

KOJICOaHU

5.1.2

5.1.3

5.1

5.1.4

5.1.5

[IpyxuHHBIA MasTHUK. MareMaTuuecKuil

MasATHHUK

VYpaBHEHHE TapMOHUYECKUX KOJIEOAHUH.
Kunematnueckoe  u  AMHAMUYECKOE

OMMCAaHME KOJIE0ATETBHOTO JIBUKECHUS

[IpeBpamenue SHEPIUU pu
rapMoHMYeckux  KkonebOaHusx. CBs3b
aMIUTUTYIBI KoJIeOaHui HCXOJIHOU
BETTMYMHBI C aMIUTUTyJaMU KoJieOaHui e

CKOPOCTH M YCKOpPEHUs

Konebarenbubiit  koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KoJieOaHus B
UAeaIbHOM  KOJIEOAaTeIIbHOM  KOHTYpE.
AHanoruss MeXJy MEXAHUYECKUMHU W
3IEKTPOMArHUTHBIMH KOJIeOaHUSIMHU.

®opmyna Tomcona




5.1.6

5.1.7

3aKOH COXpaHEHUs SHEPTuu B UI€aTbHOM

Kosie0aTeIbHOM KOHTYpE

Brinyxaenusie MEXaHUYECKUE
kosieOannsa. Pesonanc. PesonanchHas
KpHBas. Breinyxaennbie

OJICKTPOMAardiuTHBIC KoJIeOaHHS.

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

[Tepemennbiii  TOK. CHUHYCOMAQIBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIIIUTYZAHOE U JEHCTBYIOIIEE 3HAYCHUE

CHJIbI TOKA W HAITPAKCHUSA

Tpancpopmarop. [IpousBoactso,
nepeqaya U noTpedieHue dJIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpU
MIPOU3BOJICTBE 3JIEKTPUUYECKON HHEPrHUHU.
Kynberypa UCIOJIb30BAHUSA

3JIEKTPOSHEPTUHU B MOBCEIHEBHOM KU3HU

TexHuueckue ycTpoicTBa: ceiicmorpad,
IEKTPUUECKHI 3BOHOK, JMHUU
NIeKTpornepenay

ITpaktiueckue paboTsl. MccnenoBanue
3aBHCUMOCTH IIepHoJa MaJlbIX KoJeOaHui
I'py3a Ha HUTH OT JJIMHBI HUTH W MACChI
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B EeTH u3 MOCJIEI0BATENIBHO
COEAMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U

pe3ucropa

###ParHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

Mexanudeckne BOJTHBI, YCIIOBUS

pactpoctpanenus. Ilepuon. CkopocTtb

5.2 521 pacTpoCTpaHeHHss W JUIMHA  BOJHBL
[TonepeuHsle ¥ MPOAOIBHBIE BOJIHBI

599 ###Par#t# Untepdepenuus u qudpaxius

MCXaHHNYCCKHUX BOJIH
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524

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKa

ONEKTPOMarHUTHbIE BOJIHBI. Y CJIOBHUSA
U3JIy4EHUsl DJIEKTPOMATHUTHBIX  BOJIH.
B3anmHuas opuenranusa Bektopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHE B BAKyyM€

525

5.2.6

5.2.7

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaKeHHE, TPEeTOMIICHUE, MOJspU3aLus,
mudpakaus, uHTepdepeHus. CKopocTh

OJICKTPOMAriMuTHBIX BOJIH

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHNne 2E€KTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY
[IpuHLIMOBI PaMOCBS3U U TEIEBUICHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHUC Oprx(anmeﬁ Cpeabl

5.2.8

TexHuueckue ycTpouCTBa: MYy3bIKaJbHbIE
HHCTPYMEHTEL, YIbTpPa3ByKOBast
JIMarHOCTUKAa B TEXHUKE WU MEIUIIMHE,
pamap, paauONpPUEMHHK,  TEIEBU30D,

anTeHHa, Tenedon, CBU-neun

5.3

##HParfH##OII TUKA

5.3.1

5.3.2

533

HpHMOHHHCﬁHOG pacnpoCTpaHCHUC

CBETa B OJIHOPOJIHOM cpene. JIyu cBerta

OtpaxxeHne cBeTa. 3aKOHBl OTPaKEHHS
cseta. [locrpoenne n300paxeHHii B INIOCKOM
3epKaiie

[Ipenomienne cBera. 3akOHBI MPETOMIIEHUS
cBeTa. AOGCOTIOTHBIH MoKa3aresb

IpCIOMIICHUS

5.34

Iomuoe BHYTPEHHEE OTpaXKEHHE.
[IpenenbHbIN yroyl NOJHOIO BHYTPEHHETO

OTpaXKEeHUs
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5.3.6

5.3.7

Hucnepcusi cBera. CIOXHBIM COCTaB

Oenoro ceera. L{Ber

CoOuparone 1 paccemBalolIve JHH3BI.
Tonkas nuH3za. POKYCHOE PACCTOSHUE U
ONTHYECKass CHJIa  TOHKOM  JIMH3BL
[Toctpoenue n300pakeHUI B
COOMpAIOIIMX W PACCEMBAIONIMX JIMH3AX.
dopmysia TOHKOM JIMH3BI. Y BEJIUYEHHUE,

JIaBaeMoe€ JIUH30HU

[Ipeneinsr [IPUMEHUMOCTHU

FCOMeTpH‘ICCKOﬁ OIITHUKH

5.3.8

Hutepdepennus  cBera. KorepeHTHbIE
HCTOYHUKH. VcnoBus — HaOMIOOEHUS
MaKCHMYyMOB u MHHHAMYMOB B
uHTEpPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(1)3.3HBIX KOI'CpCHTHBIX HCTOYHHUKOB

5.39

5.3.10

5.3.11

5.3.12

Hudpakmus  cera.  Judpakinmonnas
pemérka. Y cinoBue HaOII0IeHHs TIaBHbIX
MaKCUMYMOB npu naJIcHuN
MOHOXPOMaTHUYECKOTO CcBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonspuszanusa ceera

TexHudeckue yCTpPOWCTBA: OYKH, JIyIa,
¢doTroanmnapar, NPOEKLUUOHHBINA ammapar,
MHKPOCKOII,  TEJECKON,  BOJOKOHHAas
ONTUKa,  JAudpakUoOHHass  pemeéTka,

MOJIIPOU T

[Ipaktuueckue  pabotel.  M3mepenue
IoKasareJs npenomienus. MccienoBanue
CBOMCTB  W300pakeHWH B  JMH3aX.

Ha6J'IIO)IeHI/IC AUCTICPCUN CBCTA

BJIEMEHTHI CITIELITUAJIbHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnIBIl NPUMEHMMOCTH KJIACCUYECKOMN
MEXaHUKH. ITocTymatsl TEOPUHU

OTHOCHUTCIIBHOCTH: HHBapUaHTHOCTDH




MOAYJSL CKOPOCTH CBe€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTEILHOCTH DUHILITEHHA

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.

6.2 3aMeUICHHE BpPEMEHU H COKpallleHHE
JUTUHBI
6.3 DHeprus ¥ UMIYIbC CBOOOIHOM YaCTHIIBI

CBsi3b MacChl C SHEPTHUCH U HMITYJIECOM
6.4 CBOOOJHON YacCTUIBL. ODHEPrus MOKOS
CBOOOTHON YaCTHIIbI

KBAHTOBAA ®U3UKA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®ortonel. Popmyna Ilnanka cBs3u
7.1.1 9HEpruu (POTOHA C €ro YacTOTON. DHEPTHs

1 UMITYJIbC q)OTOHa

OTkpbITHE u UCCIICIOBAHKE
7.1.2 dotorddekra. Ombiter A.I'. Cronerosa.

3akoHb! poTo3ddexra

YpaBHeHue OHHIITENHA s
7.1.3 dbororddexra.  «KpacHas  rpaHUIAN
¢doroaddexra
7.14 Hasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHYeCcKoe IeHUCTBUE CBETA

Texandeckue ycTpoiicTBa: ()OTOIEMEHT,
7.1.6 ¢doTomaTyuK, COJIHEYHAs Oarapes,

CBETOINOI

CTPOEHUE ATOMA

Monenrs atoma TomcoHa. ONBITEI
7.2.1 Pesepdopra o uccinenoBaHUIO CTPOSHHS

aToMa. HnaHeTapHasI MOJCJIb aTOMAa

ITocrynater  bopa.  M3nyuenne u
noryiomeHue (GOTOHOB TMpH  Iepexojie
7.2.2 aToMa C OJIHOTO YPOBHSI JHEPrUM Ha
apyroi.  Buael  cnektpoB.  Cnektp

YPOBHEH HEPTrUU aToMa BOJIOpPOJIa




7.3

7.2.3

7.2.4

BomnHoBEIe cBoiicTBa yactuil. BoiHEBI ne
bpoiiis. KopnyckynsipHo-BOJIHOBOM
nyanu3M. Jludpakmus 2JIeKTpOHOB Ha

KpHUCTaJIax

CrooHTanHOE U BBIHYXXICHHOC U3JTYUYCHUC.

YcTpoicTBO U PUHLIKIT Pa0OTHI Jiazepa

7.2.5

TexHuueckue yCTpoucTBa: CIEKTPAIbHBIN
aHaJIn3 (CIEKTPOCKOIT), JIa3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktrueckue pabotel. Habmronenue

JMHENYaTOro CreKTpa

ATOMHOE A1PO

Meroapsl HaOMIOJEHUS € PETUCTpAIUU

OJICMCHTAPHBIX YaCTUI]

OTKpbITHE PAAMOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ormpeneneHuto cocraBa
pannoakTUBHOrO u3inydeHus. CBolicTBa
anbda-, Oerta-, raMMa-Hu3JIy4deHusl.
BnusiHMe pamMoakTHBHOCTH Ha KUBBIC

OpPraHUu3MbI

7.3.3

7.3.4

OTkpelTHE  TPOTOHAa W HEUTpPOHA.
Hyxnonnas monens siapa ['eiizenbepra —
WBanenko. 3apsaa anpa. MaccoBoe 4nucio

sapa. M3oronsl

Anbda-pacnas. DIIeKTPOHHBIN "
MO3UTPOHHBIN  Oera-pacmaa. [amma-
HU3IydeHHe. 3aKOH  pPaguOaKTUBHOIO

pacmnana

7.3.5

OHeprusi CBSI3M HYKIOHOB B  sJIpe.

Snepubie cunbl. Jledekt macchl sipa

7.3.6

7.3.7

SAnepuble peakuuu. JleneHue u CUHTE3
aaep
Snepubiii  peaktop.  TepmosiaepHbId

cuare3. [IpoGieMbl M  MEPCHEKTHUBHI




7.3.8

7.3.9

7.3.10

8.1

8.2

SAIEPHOM  DHEPreTUKU. IKOJOTMYECKHE

aCIIEKTHI SEPHON DHEPIeTUKU

DOneMeHTapHble  4YacTullbl.  OTKpbITHE
MO3UTPOHA. OyHaaMeHTaJIbHbIE
B3aUMOJICVCTBHUS

TexHudeckue yCTpOMCTBA:  JO3UMETP,
kamepa BuiibcoHa, SAIIEpHBIA peakKTop,
aToMHast 6oM0ba

[Ipaktuyeckue pabotel. MccienoBanue
TPEKOB YaCTHII (mo TOTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3qHoro Heba. Co3Besnus, spKue

3Bé3HI)I, IIJIAaHETHBI, UX BUAUMOC IBUKCHUC

Comnueunas cucrema. l[lmaHeTsl 3€MHOU
rpynmbl.  [lmaHeTbl-rUranTel W HX
CHyTHI/IKI/I, KapJII/IKOBI)Ie IIJIAHCTHI. Ma.m,le

tena COTHEYHOM CHCTEMBI

8.3

8.4

8.5

Connue, d¢ortochepa u armocdepa.

CosHeuHast aKTUBHOCTD
Ucrounuk suepruu CoHia u 3BE371

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, pajinyc, TeMIepaTypa,
ux B3aMMOCBSI3b. Huarpamma
«CTIEKTPATBHBIA KJIACC — CBETUMOCTh.
3BE3ALI IVIABHOW  ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTBY IJIA

3BE37] IJIaBHOM IOCIEA0BATEILHOCTH

8.6

8.7

#H##Par###BHyTpeHHEE CTpOCHUE 3BE3LL.
COBpeMeHHI)Ie IpEACTaBICHUA (6]
porcxoxaeHnu u 3pomonuu ConHua U

3BE3]1. DTaNbI JKU3HU 3BE3]T

Muneunbiii Ilyte — Hama ["amakTuka.

ChnupanbHasgs  cTpykrypa  ['anmaktuku,




8.8

pacnpenenenue 3BE3/, Ta3za M IbUIM.
[Tonoxxenue wu nBwxkenne ConaHua B
lamaktuke. Ilmockas wu cdepuueckas

HOJACUCTEMBI | allTakTUKHA

Tuner ranaktuk. PaguoramakThku H

KBa3apbl. YEpHBIE BIPHI B siApax TajJakTUK

8.9

Bcenennas. Pacmmpenue BcenenHoil.
3akoH XaO6na. Pa3z0eranue rajgaxkTHK.
Bo3pact u pagmyc Bcenennoii, teopust
bonpmoro B3peBa. Mogens «ropsuein

Bcenennoii». PenmmkroBoe H3JIy4YCHUC

8.10

MacmitabHast  cTpykrypa BcenenHoil.
Meraranaktuka. Hepeménusie npoodiemsl

ACTPOHOMUH




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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