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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEAHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUK TIpernojiaBanusi yueOoHoro mnpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepaunu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiraccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO TMOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pEATM3alMU MEXKIPEIMETHBIX CBS3e (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIero 0Opa3oBaHus, IIIaHUPYEMbIe
pe3ysbTaThl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METAlpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOro npenamera « Pu3nkay 1o rojaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpykaromiem mupe. [IkoapHBIN Kype GU3NKU — cHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (U3HUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep W pa3BUTHE
pa3zHOO00pa3HbIX TEXHOJIIOTHH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(U3MKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUpPOBaHHE YMEHHH NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TIPU BHITIOJHEHUN UMHU YI€OHBIX UCCIIECOBAHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpeHETo 0011ero 00pa3oBaHusi TOJI0KEH
pAA UIeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €T0 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn cenepanuszayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE TPEICTABICHUM O CTPYKTYpPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
Gbu3KKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOJIEMaMHU.

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

Hoes sxonocuzayuu peanus3yeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX DSKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (U3UUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[AX IPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJIICHUH U MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (DU3UKU PEealn3yeTcs MPEexIe
BCEro 3a CYET OPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIMXCs.
J;1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIIOJIb30BAaHUE CUCTEMbI ()POHTATIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1abOpaTOpHBIX pabdOT, MPOBOJMMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS U OCHAIeHus kaOuHera (usuku. [lpu
3TOM oOecrneurBaeTcsl OBJaJeHUE OOYy4alolMMHUCS YMEHUSMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yesieTcsl pEHICHNI0 pacYETHBIX U KAUeCTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENBI0, TO3BOJIAIOIIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpupys 3HaHUS W3
pa3HbIX pa3nesnoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHUS HA
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHUM U TPOLECCOB B OKpYXKaromieu
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOACNU IS CUTyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusiMu @I'OC COO k MmaTepHanbHO-TEXHUUYECKOMY
obecniedyeHn0 yueOHOTo mporecca 0a30BbIil ypOBeHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aThbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B xabuHeTe PpU3MKH AOIKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMNOJHEHUS YKa3aHHBIX B MporpamMme Mo
¢$u3MKe yICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHeYMBaeT IOCTAaHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpalui s
UCCIICIOBAaHUSI M3y4aeMbIX SIBICHUA M  TPOIECCOB, OMIUPHUUECKUX U
(GbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpymOBaHUE [UIsI YYEHUYECKMX HPAKTHUYECKUX pPadoT
dopMupyeTcsi B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BaHUU aHAJOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LENIIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MMO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yueHHUsI OCHOB
CTpOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX JI0Ka3aTeIbCTB;

o (dopMupoBaHHE TMPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTHIA.

JlocTxeHne 3TUX 1ene 00ecreunBaeTCsl pelieHneM CIeIyIONNX 3a1a4 B

npouecce U3yyeHus Kypca GU3NKN Ha YpOBHE CpEHEro o01Iero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAs MEXaHUKy, MOJICKYJSIpPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHHE YMEHHMHA TPUMEHATHh TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U [N TNPUHATHUS
MIPAKTUYECKUX PEIICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CIOCOOOB peUIeHUs pa3jIHYHbIX 3a7ad C SIBHO 3aJaHHOU
¢uznyeckoil Monenblo, 3anad, MOAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aICKBAaTHON YCIOBHSIM 3a/1a4U;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M MPOBEICHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus orBojauTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipensaraemplii B mporpamMme 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JENaeT BbIOOP
poOBeNEeHHUs J1a0OpPaTOpPHBIX PabOT M OMNBITOB C YYETOM HHIWMBHUYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto duzuku B GOpMUPOBAHWM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUUECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsSMOJIMHEWHOe nBwkeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepuaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactota obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHUE: CIUI0METD,
JIBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTABHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEJBIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxkeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes. IlepBeid  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokos. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecoMocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Byl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 MU3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nehopMupoBaHHON NPy KUHBL. [ToTeHITMaNbHAS SHEPTHs Tea BOJIM3H MOBEPXHOCTH
3emun.

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

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUYECKOE IMPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomwl

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Monekyi. KonnyectBo Bemectsa. [loctosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopgens  uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACABHOTO raza. AOCONIOTHAas TeMIliepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATbHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHCHUM.

OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHMS HICAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEprus TEPMOJIMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccaMm. [ 'paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B MIPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT Moie3Horo
nericTBus TemioBod MmammuHbl. I{ukn KapHo m ero ko3pduImMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATEllb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEUCTBHEM CXKATOTO BO3JyXa, HarpeBanue spupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue n amopduble Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiibel. CoBpeMmeHHble Marepuaibl. [lnaBienue wu
KpUcTayuM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAHOMATEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX apOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHuns BIaXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUsT KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne 0THOCUTELHON BIIaXKHOCTH BO3/yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DIeKTpu3alus Tell. DJIEeKTpUIeCcKuil 3aps. J[Ba Buia 3JIeKTPUUECKUX 3aPsIJIOB.
[IpoBOAHUKH, JUANEKTPUKU U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AJIEKTPUYECKOTO 3apsija.
B3aumoperictBue 3apsaaoB. 3akoH KynmoHa. TodedHbI 3JIEKTpUUECKUN 3apsi.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  dnmekTpudeckoro moiid.  I[IpuHnummn



CYyNEepHO3ULIMKU 3IEKTPUUECKUX Mojed. JInHuM HanpssKEHHOCTH AIEKTPUUYECKOTO
oIS,

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpoBOOHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATHYECKOM Tose. [luanekrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJEKTpOCTaTHYECKas 3alllUTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B IEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEeKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHoOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYINAsl CUJa U BHYTPEHHEE COMPOTHBIICHHUE HCTOYHMKA TOKAa.
3akon Oma 171 OJTHOM (3aMKHYTOM) 3JIeKTpuueckon 1enu. KopoTkoe 3ambikaHue.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYUYKOB.

[TonynpoBOTHUKHY. CobOcTBenHas u npuMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuid TOK B pacTBOpax M paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUS. DIIEKTPOIIH3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATENIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IpOBOJIUMOCTb BO3/1yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yyeHne cMenaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4YHbIH (pakT, rumoresa, (Qu3nmyeckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, uX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEIAayH, TEIJIOBOE pPaBHOBECUE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTteilb BHYTPEHHErO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAaHOMATEpPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, 3JIEKTPOHArPEBATEIIbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3auMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. BekTtop MarauuTHOM MHAYKUWHA. [I[pHHIMI Cyneprno3uIMM MarHUTHBIX TOJIEH.
Jluvann MarHuTHOM WHAYKOMU. KapTWHa NMHUNA MAarHUTHOM HWHIAYKLIHUM I1OJIS
IIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoOBOIHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHne BANEKTpOMAarHMTHOM HMHAYKIUU. [IOTOK BekTOpa MarHWTHOU
WHAYKIUU. OJIEKTPOABIKYLIas Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu @apazes.

BuxpeBoe »ieKkTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

MHayKTUBHOCTE.  SIBIEGHME CAaMOMHIYKLUWU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIN 3SJIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHIAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue NelCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMUS.
["apmonnyeckue konebanus. [lepumona, wactora, amrumtyna u (asa KoseOaHUI.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npy TApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTUSI MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemennpli  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum mnoOCIENOBATEIBHOM COEAMHEHWUU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MabIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBanue NepeMEHHOT0 TOKA B LIENH U3 I10CIEA0BATEIBHO COCIUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBL.
WnTepdepentus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaX€HUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl /IMarHOCTHKAa B TEXHHKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, TeJedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmronenue orpakeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabmroieHue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIEeOaHMIA.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJisipu3anus, tudpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

Cobwuparomire 1 paccenBaronye TuH3b1. ToHkas muH3a. DoKycHOE paccTosTHUE
U omnTHYecKas cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YcaoBUE HaOMIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHnm cBera.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[Tosryuenue criekTpa ¢ TOMOIIBIO TTPU3MBI.

[TomydyeHue cexTpa ¢ MOMOIIBI0 TUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.



HccnenoBanue CBOMCTB M300paKeHUI B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNIHAJIBHONA TEOPUHM OTHOCUTEILHOCTH
[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpAICHUE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YACTHULIBI. DHEPIUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu s3HEeprun GOTOHA C €r0 YACTOTON. DHEPTHs
U UMIyJbC (pOTOHA.

OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBHenue DiinHmreitHa 1y portodrdpdexra. «KpacHas rpaHuna»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [locrynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI HEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOVicTBa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HabGnrogenue IMHeHyaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pe3epdop/a 1o onpeeneHnio coctaBa paguoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BrnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

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

Anbba-pacnan. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchl siapa.

Snepnbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepusiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiemMbl U TEPCHEKTUBHI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.

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

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiIafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Buna 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJINMOE
JIBOKCHHE.

CoiHeuHas cucrTema.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIbHOCTH. BHYTpEeHHEE CTpOCHUE



3B€311. COBpEeMEHHBIE MPEJCTABICHUSI O MPOUCXOKACHUU U 3Bodtonnu CoJiHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01maromniee MOBTOPEHUE

Ponr ¢usuku u acTpoHOMUM B IKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOU HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUHN O (U3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 Kiacce OoCymIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKIHWH HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYyp M 00BhEMA TElL.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoyieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualii Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUIECKON PEETKH, CIEKTPATbHBIN aHATHN3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonocus: JIAHAMA DJCKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, pajap, PaJuONPUEMHMK, TEIEBU3O0D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «Du3WKa» HA YPOBHE CPEIHETO OOIIEeTOo
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS yueOHOro npenMeTa « Pru3ukay J0JKHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacHIMpEeHUE >KU3HEHHOTO
OTBbITAa M OMbITA JICSITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HalpaBJICHUH
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTRA;

NPUHATHE  TPATUWIMOHHBIX  OOIIEYETOBECYSCKMX T'yMaHUCTUUYECKUX M
JIEMOKPATUUECKHUX 1IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TPa)KIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpraHU3AIINY;

YMEHHUE B3aUMOJIEHCTBOBATH C COIMATIbHBIMU MHCTUTYTAaMHU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JIESITEILHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh POCCUUCKOMN IPaXkTaHCKON UIEHTUYHOCTH, TaTPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU 1 TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
pUCyIero pu3n4ecKoi HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEPEC K pa3lu4yHbIM cdepaMm npodheccHoHaNbHON NeATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA 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 JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHHUE JCHCTBHUM B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHHEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

Cc()OPMUPOBAHHOCTb MHMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4YeHUS! (PU3HKHU OCYIIECTBIIATH IPOSKTHYIO M UCCIAEA0BATENbCKYIO IEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble jornueckue aeiicTBUI:
CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATeIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEUUS B  pPacCMaTPUBAEMbIX
bu3HYeCcKuX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OIEHUBATh PUCKU TIOCJICICTBUHN ACATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBbIe ucciaeaoBarejbCKHe A1eHCTBUA:
BJIaJIETh HAYYHOM TEPMHUHOJOTHUEH, KIIFOYEBBIMU MOHATUSIMH M METOJIaMU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOMN AeSTeNIbHOCTH
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PelIeHUs], HAaXOAUTh apryMEHTHI JIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHNUS;

aHAIM3UpPOBaTh TMOJYYCHHBIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTe;

BBIIBUTATh HOBBIE HJIEH, MIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora c nnopmanmueii:

BJIa/Ie€Th HaBBIKAMH MOJIy4€HUs MHGOpMAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHIA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0/IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ATHYECKHUX HOPM, HOPM HH(OpPMAIMOHHOU
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTrO COJEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YUeOHbIe TelCTBUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOH JAEATEIHLHOCTH,
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyallud W CMSAT4YaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboTHI;

BBIOMpaTh TEMATHKy W METOJbI COBMECTHBIX ICHCTBHH C Y4ETOM OOITHX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBbHOCTH, OpraHW30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH YyYacTHHUKOB, OOCYXIAaTh pPE3yIbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yUaCTHUKA KOMAH/IbI B OOTITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYLIECTBJISATh MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO DJPYAHUIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
peLIeHuS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TPUHUMATH PEMICHUS MO WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NeSITEIbHOCTH;

pu3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3YJIBTaTOB OCBOSHHUS MPOTPAMMBI 110
dbusuke IS YpOBHA cpenHero oOmero oOpa3oBaHUA Yy  0O0YyYaroIIMXCs
COBEPIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIUICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaTBCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIMATHBHOCTh, YMECHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K konIty o0yuenus B 10 kjacce mpeMeTHBIC pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTHH, B TPAKTUYECKOM JIESITEIBHOCTH JIFOJICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOJIEIICH:
MaTepualibHas TOYKa, MHEpIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEINO,
WJICaJbHBIN a3, MOJEIIN CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3NUecKux 3aj1ay;

pacrio3HaBaTh (pU3HYECKUE SBICHUS (IIPOIECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE IBUKECHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aUMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHUE, CTPOCHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHNUE, KOHJCHCAILMS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIAXHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA ra3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUSA Ta3a B U30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (U3UUECKUE BEIUYMHBI:
KOOpAMHATA, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYHMH, WX OOO3HAYCHUS UM €IUHMUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yad (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsi YHEPIrusl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAA
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaueHUs W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBaTh N3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD IMOJIs1, MOTEHIHAN, PA3HOCTh MTOTEHIMAJIOB;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUCHMS] M EIUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIUE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCMOIL3Ysa (PU3NUECKUe
3aKOHBI Y TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylioHa, mpu 3TOM pasianyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIINH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHS UX 0€30MacHOr0 MCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX H3MEPEHUM, TPHU ITOM
dbopmyrpoBath mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pY0BaHUs, IPOBOAUTH OIBIT U (POPMYIINPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3WYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUE
Ta0NHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIICIOBAHUIN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKON U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy1I0BaHUS;

pemarb pacy€THhlEe 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellIeHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YEHHOT'0 3HaueHUs (PU3NUECKOIN BEINYUHBI;

pelaTh KaueCTBEHHBIC 33/1a4i: BHICTPANBATh JJIOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue SABIICHUS,

UCIIOJIb30BaTh MTPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAMN U TPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HMH(GOPMALMH, MOJIYYEHHOW W3 pa3InyHBIX
VMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMAIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHU;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTath B TPYyIIe C BBHINOJHEHUEM PAa3IUYHBIX CONUAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pPaCHpEnemsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMOMN MTPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YyHOW KAapTUHBI MHpAa, B Pa3BUTUU COBPEMEHHON TEXHUKH M
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €JIMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCINCH:
TOYEYHBIW IJEKTPUUECKUM 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sJipa MPHU pEUICHUU (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOW (DU3UKH: JICKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUSL TOKAa, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakius W OOJApU3aAlMS CBETa, JAUCHEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poToaddexT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas

PaIuOaKTUBHOCTB;
ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3IMYHBIX  Cpel) |

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YsAd (PU3NYECKUE BEIUUYHMHBIL:
JIIEKTPUYECKUN 3apsll, CUJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJBIKYIIAs Cuia, padoTa TOKa,
MHIYKIUS MarHUTHOrO MoJisA, cuia Ammepa, cuna JlopeHia, MHIyKTMBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO M MArHUTHOTO IMIOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja TOoKa B Ipolecce
TAPMOHMYECKUX DJIECKTPOMAarHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOSHHE U
ONTHUYECKAs CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUIMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HA4YeHHs M EAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUUYHHY C IPYTUMH BETMUUMHAMY,

ONMCHIBAaTh H3YYCHHBIC KBAHTOBBIC SIBJIICHUS H MPOLECCHI, HCIOJIb3Y
bu3nYecKue BEJIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypacaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TP ONMUCAHWU TPABWIBHO TPAKTOBATh (U3UYECKUNA CMBICIT
WCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHWS W EAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIONTUE JIAHHYIO (U3HYECKYI0 BEIWYHWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapaJIEILHOIO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa miga Gororddexra,
3aKOH COXPAHEHHSI DHEPruH, 3aKOH COXPAaHEHHS UMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUYECKOr0 3apsAia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YHCIIA, MOCTyJaTel bopa,
3aKOH paJIMOAKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIIATh HAMIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPATh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEITUYHH, TTPH
TOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JieJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEIOBaHNUS;

coOJiro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NEATETLHOCTH C HCTIOJB30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATH (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXoauMbIe Jisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJTYYE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM HA H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMylo HHPOPMAIIHUIO;

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

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 11
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalmieHuu ¢ OpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, NIl COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PALMOHAIBHO PpACHpPElesITh O0O0S3aHHOCTU U
IUIAaHUPOBATH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE PACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DPUSUKA U METOAbI HAYYHOI'O ITIO3SHAHUA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' A VA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Humamka 7 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. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMO/IHHAMHKH 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. DIeKTpoOMarHuTHas 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHu4YeCcKHe U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [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
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
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 LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngg;ifj;gﬁﬁfmcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl

| ®dusnka — Hayka o npupoje. Hayunsie bubmmoreka [JOK
METOBI IO3HAHUS OKPYXKAKOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponw u mecTo pusuku B hopMupoBaHUM

2 COBpPEMEHHOM i)a HOM K(g I’;I/IHIi MHUpa, B bubmmorexa [IOK

p . yi P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUUYECKON JEATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO bubnnoreka [JOK
neuxeHus. [lepemenienue, CKOpoCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NPSAMOIIMHENHOE JBHKEHUE bubmmorexa [TOK

P p A https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE TPSIMOJIMHENHOE bubmuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c372e
CBoOoiHOe MajieHne. Y CKOpeHue bubmuorexa [IOK

6
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc

. KpuBonuneitnoe nuxenue. J{BrmxeHue bubmuoreka [JOK
MaTepUAIbHON TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHocuTenbHOCTH ["anunes.

. bubmuoreka [{OK

8 HNuepuunansueie cuctemsl otcyera. [lepBbiit

3akoH HeroToHa

https://m.edsoo.ru/ff0c3be8




Macca tena. Cuna. [IpuHiun cynepno3uiuu

MMPY>XUHBI. IloTenumanbpHas OHEPIrui TClia
BOJIM3U IMMOBCPXHOCTHU 3emMiu

9 cui. Bropoit 3akon HetoTona st bubmmorexa [JOK
- oropon 3 a https://m.edsoo.ru/ff0c3be8
MaTepUabHOU TOUKU
10 Tpertunii 3akoH HproTOHA 17151 MaTepHATbHBIX bubmmoreka [JOK
TOYEK https://m.edsoo.ru/ffO0c3be8
1 3aKoH BCeMUPHOTO TsroreHus. Cuna bubmmoreka [JOK
TsKecTu. [lepBasg kocMuYecKkast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuiia octH. 3akoH ['yka. Bec Tena
yIpyr yE https://m.edsoo.ru/ffOc3el8
Cuina tpenus. Koadpdunment tpenus. Cuna
13 COII OZiBJIeHI/Iﬂ 3| qp)l(bﬂBHmeHm/II) Tela B bubnuorexa [IOK
P P https://m.edsoo.ru/ffOc3f76
JKUJIKOCTH WJIH Ta3e
[locTynarenbHOE U BpallaTebHOE ABUKEHUE
14 a0CoJIIOTHO TBEPOTO Tesia. MOMEHT CHUIIBI. bubnnorexa [JOK
[Imeqo cunel. ¥YcnoBus paBHOBeCUs TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
NMinynbc MaTepralibHOW TOUYKHU, CUCTEMBI
s MaTepHualbHbIX TOUeK. IMIynbe cuibl. 3aKOH bubnnorexa [JOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIKEHUE
PaGota u momHOCTh cuibl. Kunetndeckas
16 SHeprusi MaTepuanbHOi Touku. Teopema 00 bubmmorexa [TOK
p p o P https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUH
[TorenumansHas sueprus. [loreHmanbHas
17 SHEPrus ynpyro aeopMupoBaHHON bubnuotexa [JOK

https://m.edsoo.ru/ffOc461a




18

[ToreHnManbHBIE U HETIOTCHIIMAIBHBIE CUJIBL.
CBs13b pabOTHI HETTOTEHIIMATIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON dHEPIrUn
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

20

21

JlaboparopHnas pabota «lccienoBanue cBSI3u
paboThI CHIIBI C U3MEHEHUEM MEXaHUUYECKOI
SHEPIrUM Tejla Ha IPUMEPE PaCTIKEHUS
PE3UHOBOTO JKI'yTa»

KOHTpOJ’IBHaﬂ pa60Ta o TeMe «KuHemaTwuka.
I[I/IHaMI/IKa. 3aK0HBI COXpaHCHUA B
MCXAaHHUKCE

OCHOBHBIE ITOJIOKCHUS MOJICKYJIAPHO-

KUHETHYECKOU Teopuu. bpoyHoBCcKoe
neuxenue. duddysus

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4b74

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep JBUKEHUS U B3aUMOACHCTBUSA
4yacTull BenecTsa. Moienu CTpoeHus ra3os,
JKUJIKOCTEN U TBEPIBIX TEI

23

24

25

Macca monekyn. KonnuecTBo BemecTsa.
ITocrosnnas ABoraapo

TermmoBoe paBHOBecue. Temneparypa u e€
usMmepenue. [lkana remneparyp Llenscus
Wneansusiii ra3 B MKT. OcHoBHoe
ypaBHeHue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeHEel KHHETUYECKON SHEPTUU JBUKECHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneiipona

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c511e




27

3akon JlanbpToHa. ['a30BbIe 3aKOHBI

JlaboparopHas pabota «lccrnenoBanue

28 3aBUCHUMOCTH MEXK]y apaMeTpaMu
COCTOSIHUS Pa3pEKEHHOIO ra3a
29 H3onponeccel B UaCAIBHOM Ira3e U uX bubnuoreka [JOK
rpaduyueckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss S3HEprusi TEpMOAMHAMUYECKON
30 CHCTEMBI M CTIOCOOBI €€ N3MECHCHUS. bubmuoreka [{OK
KonunuectBo temnotel u padota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
HHEPrusl OJJHOATOMHOIO UEAIBHOTO rasa
31 Bunae! renonepenaun bubnuorexa [IOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIUIOEMKOCTD BELLIECTBA.
32 KonmuecTBo TEIIIOTHI py TEIIonepesaye. bubmrorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIN mporecc
3 IlepBbIil 3aKOH TEPMOAUHAMUKHU U €r0 bubmmnoreka HOK
NPpUMEHEHHE K U30IIpOoLIECCaM https://m.edsoo.ru/ffOcSefc
34 Heob6patumocTthb npoIieccoB B MpUPOJE. bubmuorexa [IOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictus u KI1J TermoBoit bu6nunorexa LIOK
MalluHbl https://m.edsoo.ru/ff0c600a
36 [Mukn Kapno u ero KIT/I
37 DKoJjoru4yeckue npoOaeMbl TETII0O3HEPTETUKH
18 O6o6maromuit ypok «MonekymsipHas bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
but6mmorekxa [IOK
39 «MonexynsipHas ¢puznka. OCHOBBI

TCPMOANHAMUKU

https://m.edsoo.ru/ff0c6a50




40 [TapooGpa3oBaHre U KOHICHCAITUS. bubnmnoreka HOK
Hcnapenune u kunenue https://m.edsoo.ru/ff0c63b6
A1 AOCONIOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTh bubnuorexa [JOK
BO3Ayxa. HachlleHHbIH nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue u
4 amop(HbIe Telaa. AHU30TPOIUS CBOMCTB bubmmoreka [JOK
KpUCTaILIOB. JKHIKHE KPUCTAILIBIL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBnenue u kpucramumM3anus. Y aeabHast bubnnorexa [JOK
terutoTa iaBneHus. Cyonumanust https://m.edsoo.ru/ff0c6708
bubmuoreka [{OK
44 YpaBHCHHE TEILIOBOTO bananca https://m.edsoo.ru/ff0c6820
45 DnekTpu3zanus Tel. JIEKTPUUECKUH 3aps. bubnnorexa [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(I))J'IynpOBO,[[HI/IKI/I. 3a2))H COXpaHEeHUs bubamorexa LOK
https://m.edsoo.ru/ff0c6bcc
JNEKTPUYECKOTO 3apsa
47 B3aumopeiictBue 3apsnoB. 3akoH Kynona. bubmuorexa [IOK
TodeuHblil JIEKTPUYECKUH 3apsij https://m.edsoo.ru/ffOc6eced
Hanpsok€HHOCTD 27€KTPUUECKOT0 MOJIS.
48 [IpyuHIHI cynepno3uuy JIEKTPUIECKUX bubmmorexa LIOK
. .. https://m.edsoo.ru/ff0c6df2
nosieit. JIuaum HanpsKEHHOCTH
49 Paborta cnit anekTpocTaTuYecKoro mods. bubmuoreka [IOK
[Torennuman. PazHoCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY U AWDIIEKTPUKH B Bu6morexa LOK
50 ANEKTPOCTATUYECKOM ITOJIE.

I[I/I3J'ICKTpI/ILICCKa${ IpOHUIIACMOCTDb

https://m.edsoo.ru/ff0c7018




51

OnexrpoéMkocTs. Konnencarop

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

53

DneKTPOEMKOCTh IIOCKOT0 KOHJIEHCATOpa.
OHeprus 3apsyKEHHOr0 KOHJEHCaTopa
JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHIMI NEWCTBUS U IPUMEHEHUE
KOHJICHCAaTOPOB, KOITMPOBAJIBLHOIO armapara,
CTPYHHOIO IPUHTEPA. DIEKTPOCTATUYECKAS
3alMTa. 3a3eMJICHHE AIEKTPOIPHOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymectBoBanus. [locrosunsiii Tok. Cuia
toka. Hanpsixenue. ConporuBienue. 3akoH
OmMa ju1s1 yyacTka Lenu

56

[TocnenoBarenpHOE, apaLIEIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIaHHOTO COEAMHEHUS PE3UCTOPOBY

0.5

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c74f0

57

58

59

PaboTa 1 MOITHOCTH ITEKTPHUUECKOTO TOKA.
3akon J[xoyns-Jlenma

3akon OMa a71s TOTHOM (3aMKHYTOM)

BHCKTqueCKOﬁ ICIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopatopHas pabota «3mepenue 2/1C
MCTOYHHKA TOKA U €T0 BHYTPEHHETO
CONPOTHBIICHUS

PesepBHblit ypok. KonTponbHas pabota 1o

teme "OnekTpoauHaMuka" / Beepoccuiickas
npoBepoyHas paboTa

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7ae0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c8c56




O6o0maromuii ypok «JIeKTPOIuHAMUKAY) /

bu6nmoreka [IOK

60 .
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/ffOc88be
DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
61 METaJIJIOB. 3aBUCUMOCTh CONPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXxnpoBOAUMOCTb
2 DJeKTpUuuecKuil Tok B Bakyyme. CBoKcTBa
AIEKTPOHHBIX MYYKOB
[ToynpoBoIHUKH, UX COOCTBEHHAS U
63 [IpUMeECHAs I 0B0;II/IMOCTI) CBolicTBa n bubnnorexa [IOK
P P ' P https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DIIEKTPUUYECKUI TOK B paCTBOpax 1
64 pacIiaBax 3JIEKTPOJIUTOB. bubnuorexa [IOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ffO0c82ba
DIIEeKTPOIHN3
DIIEKTPUUYECKHI TOK B Ta3ax.
N . bubnuoreka [{OK
65 CamocTosATENbHBIN 1 HECAMOCTOSATEIbHBIN
https://m.edsoo.ru/ffOc84ae
pazpsa. Monnus. [1na3zma
DnekTpuueckue mpruOopbl U YCTPOMCTBA U UX
66 npakTuyeckoe npumeHenue. [Ipasuna bubmorexa HOK
p p P https://m.edsoo.ru/ffO0c86fc
TEXHHUKHU 0€30MacHOCTU
KonTponbHas padbora no teme
67 «9nexkrpocrartuka. [locTosHHBIN bubnuotexa [JOK
JNEKTPUYECKUI TOK. TOKH B pa3iIn4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
68 Peseprubiil ypok. O6001mmaronuii ypok mo bu6nunorexa LIOK

Ttemam 10 xiacca

https://m.edsoo.ru/ffO0c8f6¢c
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoububie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[TocTostHHBIE MATHUTHI U X
| B3auMojeiictBue. Maruutnoe nose. Bekrop bubnmoreka [JOK
MAarHuTHON MHAYKUMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIUU
MarnuTHO€e 1oJjie TPOBOJHUKA C TOKOM.
2 O Opcrena Bsf 0JICCTBUE bubnuorexa LIOK
TBIT Tena. UM
peted A https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 Jlaboparopnas pabota «3yuenue | bubnnoreka [JOK
MarHUTHOTO II0JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ffOc98fe
JleficTBHE€ MarHUTHOTO TOJIS HA MPOBOJIHUK C
4 tokoM. Cuna Amnepa. JlaboparopHas paboTa | bubnnorexka [JOK
«HccnenoBanue IeMCcTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
€MCTBUE MarHUTHOTO MOJIS HAa
5 . HHYI0 yacTtuiy. Cuia bubmmorexa [OK
BHK csl 3apsiKe .
ABIDRYTILYIOCH 58P 4 d https://m_edsoo.ru/ff0c9df4
Jlopenmna. Pabota cunsl JlopeHiia
DOnekTpoMarHuTHas UHAYKIus. [loTok
6 BEKTOpa MarHuTHOM uHAyKIuu. 3/1C
WHJYKIWU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Gapaznes
7 JlabopaTtopHas pabota «lccnenoBanue | bubnmnoreka [JOK

SIBJICHUA 3HeKTpOMaFHI/ITHOI71 HUHIYKIOAW»

https://m.edsoo.ru/ffOcal50




10

WNHyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camOMHIYKIIMU. DHEPIUsl MATHUTHOTO
MOJISt KQTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noje

TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIHU
3JI€MEHTapHbBIX YaCTHUIl, UHIYKIIMOHHAS TI€Yb

O606maromuii ypok «MaraiutHoe mnosie.
DNEeKTPOMarHuTHAs WHIYKIIHS)

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

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

11

Kontponbnas padota nmo teme «Maruutnoe
rosie. DJIEKTPOMarHuTHasE UHTYKITHS

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cad58

12

13

14

15

CB000O1HBIE MEXAHUYECKHE KOJICOAHNUS.
["apmonundeckue KojicOanus. Y paBHEHHUE
rapMoHuuYeckux kojebanuii. [lpespaienue
SHEPIUU

Jlaboparopnas pabota «Vccrnenoanue
3aBUCUMOCTH TIEPHO/Ia MAJTBIX KOJIeOaHU
rpy3a Ha HUTH OT JUTMHBI HUTH ¥ MacChl
rpy3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B HJ€aIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTUS MEXKITY
MEXaHUYECKUMU H AJIEKTPOMArHUTHBIMH
KOJIEOaHUSAMU

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJICaTHHOM KOJIeOaTeIbHOM
KOHTYpE

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

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

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




IIpencraBnenue o 3aTyxaromux KojaeOaHHsIX.
BoiHyXI€HHBIE MEXaHUYECKUE KOJICOAHMUSL.

bu6mmoreka [IOK

16 Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ffOcbb86
3JIEKTPOMArHUTHBIE KOJIEOaHHS
[Tepemennsbiii Tok. CUHYCOUIATBHBIN
17 MepeMEeHHbIN TOK. MOIIIHOCTh MEPEMEHHOTO bubnuorexa [JOK
TOKa. AMILTUTYJTHOE U IEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIBI TOKA U HAIIPSHKEHUS
13 Tpauchopmarop. [IponsBoacTso, nepegayua
U IOTpebIeHNEe PIEKTPUUECKON SHEPTrun
Y CTpOICTBO U IPAKTUYECKOE IPUMEHEHUE
19 JJIEKTPUYECKOTO 3BOHKA, T€HEpaTOpa bubmorexa LHOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay
DKOJIOTM4eCKHE PUCKU IIPU IPOU3BOJCTBE
20 anekTposHepruu. KynbTypa ucnoiab3oBaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHuuecKkne BOJIHBI, YCIOBUS
o1 pacnpoctpanenus. [lepuon. CkopocTth bubnuoreka [IOK
pacrpocTpaHeHus U JJIUHA BOIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunsle ¥ MPOI0JIbHBIE BOJTHBI
” 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubnmnorexa [JOK
BeicoTa Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
o DneKTpOMarHUTHHIE BOJIHBI, X CBOICTBA U bubnnoreka [JOK
ckopocTs. IlIkana 371eKTpOMarHMTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBI pagUOCBSI3U U TEIEBUACHHUS.
PazButue cpencts cBs3u. Paguonokamus
25 Kontponbnas padota «KonebaHust 1 BOJTHBDY bubmorexa HOK

https://m.edsoo.ru/ff0cc6f8




[IpsimonuHeitHOE pacpocTpaHeHHEe CBETa B

bu6mmoreka [IOK

26 OJIHOPO/IHOH cpezie. ToueuHbli UICTOUHUK
AHOPOAHONM EPEA https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenue n3o00pakeHUH B MIOCKOM bubmmorexa [TOK
loeTp P https://m.edsoo.ru/ff0cd4e0
3epkaie
IIpenomienue ceera. [lonHoe BHyTpeHHEE
28 otpaxkenue. IIpenenpHblil yroi DOJIHOTO buGnnorexa LIOK
p P yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopnas padota «3mepenue bubnnoreka [JOK
IoxKasareJis IPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
Jlunzel. [loctpoenne n3obpaxeHuii B TMH3E.
30 dopMyia TOHKOW JTUH3BI. Y BEIUYCHHE bubmmorexa [IOK
PMY. ) https://m.edsoo.ru/ffOcddle
JIUH3BI
31 Jlaboparopnas padota «Vccrnenoanue
CBOMCTB M300paKEHUH B TMH3AX
Hucnepcus ceeta. ClokHbIN cocTaB 0€10ro
32 cgera. [[Ber. JlabopaTopHas pabora
«HabnroieHue aucnepcuu CBeTa
13 WnTtepdepennus creta. Judpaxnus ceera. bubnuoreka [IOK
JudpakionHas pemeTka https://m.edsoo.ru/ffOced22
34 IlonepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacCHOTO MPUMEHEHUS
I'paHUIBI TPUMEHHUMOCTH KJTACCHISCKOM
. bubmuorexa [JOK
36 Mexanuku. [locTynarel crienuanbHON TeOpun

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ffOcf862




OTHOCHUTENIHLHOCTD OOJHOBPEMCHHOCTH.

bu6mmoreka [IOK

37
3ame]JIeHHEe BPEMEHHU U COKPAILEHUE JJIUHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 yacTullbl. CBSI3b MacChl C SHEPTUEH U bubmmorexa [IOK
HEL P https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPrusl MOKOs
39 Kontponsnas padora «OnTrka. OCHOBBI bubmumoreka [IOK
CIIELIMAIBHON TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf6f0
40 ®otonbl. opmyna [Mnanka. DHeprus u bubnnoreka [JOK
UMIyIbC (OTOHA https://m.edsoo.ru/ffOcfe16
Al OTtkpsiTHE U HccaenoBanue Gpororddekra. bubnuorexa [JOK
Omnertet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtodddekra. YpaBHEHUE
42 OnHmreitHa 1 porosrddexra. «Kpacnas bubmmorexa LOK
FBP https://m.edsoo.ru/f0d01 Se
rpanuia» Gorodddexra
43 Hasnenue ceera. Onwitel [1. H. JleGenena. bubnnoreka [JOK
XuMHuyeckoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPaKTUIECKOE
44 npuMeHeHue: (HoTorNeMeHT, GOTOAATUHK,
CONHeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad nmo reme «1€MEHTHI bu6mmoreka [IOK
KBAaHTOBOU ONTHKW https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
pbopratiop t https:/m.edsoo.ru/ff0d09 1a
[Inanerapnas mozens aToma
bubnmnoreka [JOK
47 [Toctynatel bopa 1

https://m.edsoo.ru/ff0dOafa




48

49

50

W3nydenue u nornoiieHue GOTOHOB MpH
IIEPEXO0I€ aTOMA C OJJHOTO YPOBHS SHEPIUH
Ha Jpyrou. Buasl ciekTpos

BomnHoBEIe cBoiicTBa yacTull. BoiaHEI fe
bpoiinsa. KopnyckynsipHO-BOJIHOBO#
nyanu3M. CIIOHTaHHOE U BBIHY)KJICHHOE
W3IIy4eHUE

OTKpbITHE paInOaKTUBHOCTU. OTBITHI

Pesepdopna no onpenenenuto cocraBa
PaMOaKTUBHOTO U3ITYYCHHUS

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOca8

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

51

CoiicTBa anba-, 6era-, raMmma-u3ITyIeHUsI.
Bmmsguane PAAOAKTUBHOCTH HA KUBBIC
OpraHU3MbI

52

OTkpbITHE IPOTOHA U HEWTpoHA. 30TOMBI.
Anbda-pacnag. DNEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3Jy4yeHue

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

53

DHeprus cBA3M HYKJIOHOB B sipe. SnepHbie
peakuuu. Snepusiit peaktop. IIpodnemsl,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOM SHEPTETUKH

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

54

OnemeHTapHble YacTULIBl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOICHUS U
PErucTpanyy 3JEMEHTAPHBIX YACTHII.
Kpyrusiit cton «®@yHnameHTanbHbIe
B3auMoiecTBUA. EAHCTBO uznueckoit
KapTUHBI MUPay

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

55

Oransl pa3BuTus acTpoHoMuu. [IpukiagHoe
Y MHUPOBO33PEHYECKOE 3HAYCHUE




56

actpoHoMuu. Bun 3BE31HOTO HEOA.
Co3Be3nus, spkue 3BE3/1bl, IUIAHETHI, UX
BuauMoe asmxkenue. ConHeuHas cucTteMa
Comanne. CoHeYHast akTUBHOCTE. McTOUHUK
sHeprun CoJiHIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI TJIABHOM TOCJIEI0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUH U
sBotounu CoJiHIA U 3BE3]

58

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxenue u nmxenue CosHua B
l'anaktuxe. ['anmaktuku. YEpHbIE ABIPHI B
s,Ipax rajJjakTHK

59

Bcenennas. Pa3zoeranue ranaktuk. Teopust
Bonpmioro B3peiBa. PennkroBoe nznydyeHue.
MeraranakTuka

60

61

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUHU U aCTPOPHUIUKI

62

O6o06matonuii ypok. Ponb gpusuku u
ACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COITTATBEHON 1 dTUYECKOMN
cdepax AeaTeTbHOCTH YeTIOBEeKa

63

O6o06matomuit ypok. Poib u mecto pusuku
1 aCTPOHOMHH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa




O6o06maromuii ypok. Ponb ¢puzudeckoit

64 TeopuH B (POPMUPOBAHUY TPEACTABICHUHN O 1
¢bu3nveckoii KapTUHE MUpa
O6o0maromuii ypok. Mecto pu3n4ecKoi
65 KapTUHBI MUpPaA B 0011EM pATy COBpCMfHHBIX |
€CTECTBEHHO-HAYYHbIX MPEACTAaBICHUHN O
npupoje
66 Pe3epBHbIil ypok. MarHuTHOE 1oJI€. 1
DNeKTPOMarHuTHASE WHYKIIHS
67 PesepBHblit ypok. OnTrka. OCHOBBI |
CTIEUANBHON TEOPHH OTHOCUTEIIEHOCTH
68 Pesepnbiii ypok. KBantoBas ¢pusuka. 1 bubmuorexa [JOK
DIeMEeHTHl aCTPOHOMUU H aCTPOPHU3INKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpUpOBaT, Ha NpUMEpax pojib U MecTo (GU3HKU B
10.1 (bopMUPOBaHUM COBPEMEHHON HayYHOW KapTHUHBI MUpA, B Pa3BUTUHU

COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

monen

Y4UTHIBaTh IPAaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3UUECKUX MOJICICH:
MaTepHaibHas TOYKa, WHEpIHUAIbHAS CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UJICAIbHBIN I'a3; MOJEIINA CTPOCHHMSI I'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYCHHBIN BJIEKTPUUECKUN 3apsii — IpH pelIeHUU

duznyecKux 3a1a4y

PacnioznaBath ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHUYECKOW TEOPHUH
CTPOCHMSI BeElleCTBA M JJNEKTPOAMHAMUKHU: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI,
103 nupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJl NpU  HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, MCIapeHHe, KOHAEHcalus,

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

MOBBIIICHUE JABJICHMUS ra3a MIpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXIy IlapaMeTpaMu COCTOSIHHA rasza B

H30IIponeccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JBUKEHUE, HCHOJb3ysd (U3NYECKHe
BEJIMYUHBI: KOOPIUHATA, ITYTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Telna, KUHETUYEeCKas JHEprus,
104 NOTEHIMAJIbHAsE HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
' MOIITHOCTh; TNPH OMMCAHUM IPABUIBHO TPAKTOBATh (HU3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS W EAUHMIIBI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (U3NYECKYIO BEIUUUHY

C ApYT'vMHU BCINYUHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCIOJB3ys (U3MUCCKUE BEIWYHMHBI: JaBJICHUE Tas3a,
TEeMIepaTypa, CpeAHsss KHHETHYeCKas JHEPrus XaOoTHYECKOTO
JBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOr0 JCHCTBUS TEIJIOBOTO JBUTATEIS, TPH
ONMUCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKUH  CMBICIH
UCIIOJIb3YEMbIX BEJIMYUH, UX O003HAYEHHUS M CIAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBSA3BIBAIONIUME JAHHYIO (QU3UYCCKYI0 BEIHYHUHY C

JIpYyTAMH BEIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE D3JIEKTPUYECKHE CBOWMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SIBICHHUS (IIPOIECCHI), HCIONB3YS (U3NIECKUE
BEJIMYMHBL:  DJIEKTPUYECKMM  3apsj,  DJIEKTPUUYECKOE  IIOJIE,
HANpspKEHHOCTh IOJIA, MOTEHLMANl, Pa3HOCTh IOTCHLMAIOB; IIPU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3YeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaAJU3UPOBaTh (PU3UUYECKUE TPOLECChl U SBJICHUSA, HCIIOJIb3YS
(¢u3nyecKue 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT u I1I 3axonb! HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPI UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIUU CUJL, TPUHIIUIT
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBI3b
CpeIHEW KMHETHMYECKOW SHEpPruH TEIUIOBOIO JABMIKEHHUS MOJIEKYJ C
abCOJIIOTHOW TeMIlepaTypoil, MepBbId 3aKOH TEPMOJNHAMMKH; 3aKOH
COXpaHEHMsI IIEKTPUYECKOro 3apsaa, 3akoH KyroHa; mpu 3Tom
pasInyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MAaTEMaTHUECKOE

BBIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATH OCHOBHBIE TPUHIUIIBI JACHCTBUS MAIlUH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pazIu4aTh YCJIOBUA HX O€30MacHOTO

HCIIOJIb30BaHUS B IIOBCEAHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3HUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GOpMyIUPOBATH NMPpo0IeMy (3a7ady) U TUIIOTE3y yueOHOTOo
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY M3  IPEUIOKEHHOTO

06opy11013aH1/1;[, MMPOBOAUTDH OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI




10.10

OcymiecTBiIATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCIIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU l'IOl"pCH.IHOCTCfI I/ISMCpCHI/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 TPAUKOB, IEIATh BBIBOIBI IO

pe3yJsibTaTaM MCCIIEA0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  NPOBEICHHU
UCCIICIOBaHUH B paMKax y4eOHOro JKCIIEPUMEHTa, Yy4eOHO-
UCCIIE/IOBATEIbCKOM M IPOSKTHOM JESTEIFHOCTH C MCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYI0BaHUS

Pemarp pacu€rHble 3a1a4u ¢ IBHO 33JJaHHON (PU3UYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
dbuznyeckue BeIMUUHbI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
NPOBOAMWTH pacué€Thl M OLEHUBATh PEAJbHOCTh IOJYYEHHOTO

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

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh Mpu pelIeHUH Y4eOHBIX 3aJad 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 3apyO€KHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUI

Mcnonb30BaTh TeOpEeTHUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOU
KU3HM Juid  o0ecriedeHHs O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKUMM YCTPONCTBaMH, JJsi COXpaHEHHs
310pOBbsl M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpYKarollen cpene

10.18

PaGoTaTh B rpyInie ¢ BHIITOJIHEHUEM Pa3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  pPACHpelNesTh

0053aHHOCTU U IUIaHUPOBATL JACATCIIBHOCTH B HECTAHAAPTHBIX




11 KIIACC

CUTyalludgX, aICKBATHO OLICHUBATL BKJIAJ KaXAO0r'o M3 YYAaCTHHUKOB

IPYMIBI B pEeLICHUE paccMaTpuBaeMoil mpoOaemMbl

Kon
MpOBEPAEMOro
pe3yJbTara

11.1

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

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(GhOpMHUPOBaHUK COBPEMEHHOW HAYYHOW KapTHUHBI MUpPA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIHOCTH

JIOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

Y4UTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3MUECKUX MOJICICH:
TOYEYHBIN 2JICKTPUUECKUHN 3apsi, siiepHast MOZEIb aTOMa, HYKJIIOHHAs

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

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChl) U OOBSACHATHh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
DIIEKTPUYECKasi MPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JI€HCTBHA  TOKa,  B3aMMOJACWUCTBHE  MAarHUTOB,
DIIEKTPOMArHUTHAsT WHAYKIMS, JCHCTBUE MAarHUTHOTO TIIOJIS Ha
MPOBOAHUK C TOKOM M JIBIKYIIUHCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3aLUs CBETA, JHUCIepCcHs CBeTa, (POToNeKTpruecKuil s ekt
(poroaddexT), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHUE JMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M HMCKYCCTBEHHas

PaarOaKTUBHOCTD

114

OnuceiBaTh W3YYCHHBIC CBOKMCTBa BemIeCTBA (DJICKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, DIEKTPUIECKYIO IPOBOIUMOCTD PA3ITUYHBIX
Cpel) © DSIEKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢usznyeckne BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila TOKa,
DIIEKTPUUYECKOE  HANPSOIKCHHE, DJIEKTPUYECKOE CONPOTHBIICHHE,
pasHocth moreHuanos, J/1C, paboTta Toka, HHIYKIUS MAarHUTHOTO
nonsi, cuna Amrmepa, cuia JlopeHIa, WHAYKTUBHOCTh KATYIIKH,
SHEPTHUA DJICKTPUICCKOIr0 U MAarHUTHOI'O HOJ'I@IZ, nepuoa U 4actora
KoJieOaHuil B KOJIeOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B IIPOIIecce

TapMOHHUYCCKUX OJICKTPOMATIrHUTHBIX KOJ'IC68.HI/II\/'I, (I)OKYCHOC




11.5

pPacCTOsIHUE W ONTUYECKas CUja JIMH3BL, IIPU ONUCAHUU IIPABUIIBLHO
TPAaKTOBaTh (PU3MYECKUI CMBICI HCIONb3YyEeMBIX BEIWYHMH, UX
0003HaueHWs] M EAMHUIIBl; YKa3blBaThb (OPMYIIbI, CBA3BIBAIOIINE

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUHMHAMU

OnuceiBaTh  HM3y4EHHBIE KBAaHTOBBIE SBICHUS U IIPOLECCHI,
UCIOJb3Ysl (PU3UUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MMITYJIbC (HOTOHA,
NEepHOJI II0JIypaciiajga, 3HEPIUs CBSA3H aTOMHBIX S7€p; IPU ONIMCAaHUU
IOPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAYEHUS U EIUHUILBL;, YyKa3blBaThb (QOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (U3MUECKYI0 BEIMYUHY C JPYTHUMH

BEIWYHUHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M IapajuIeIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH J[xoyns — JIeHna, 3aKOH 2J€KTPOMArHUTHON MHAYKIUH, 3aKOH
HPSIMOJIMHEHHOTO pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHU CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
doro3dexra, 3aKOH COXpaHEHHUS HHEPruM, 3aKOH COXPaHEHUs
UMIIyJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOro 3apsjia, 3aKOH
COXpPaHEHUs MaccoBOrO 4uciaa, MHocTyidarsl bopa, 3akoH
pPaAMOAaKTUBHOIO pacnajga; MpH JTOM pa3IMy¥aTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpanuIbl, 06J1aCTH) IPUMEHUMOCTH

Onpenendarb HampaBleHUE BEKTOpa WHAYKIMM MAarHUTHOTO TOJIA
MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHiia
CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BBINOTHATE SKCNIEPUMEHTHI O UCCIIEI0OBAaHUIO (PU3UUYECKUX SBJICHUIN
U IIPOLIECCOB € UCITOJIB30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
pu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000pyI0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

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

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DH3NYECKUX BEJTMYHH C UCIIOIH30BAHUEM

OpSIMBIX M3MEPEHUIN; MpPU OSTOM KOHCTPYHUPOBaTb YCTaHOBKY,




(buKCUpoBaTh pe3yNbTaThl MOJYYCHHOM 3aBUCHUMOCTU (PU3UYECKUX
BEJIMYMH B BUJIE TaOIMI U rpa)UKOB, IeNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0oBaHusA

11.12

11.13

CobOmoaTte mpaBuia 0O€30MACHOTO TpyAa TMpPH TPOBEACHHUH
UCCICIOBaHUI B paMKax y4eOHOro OSKCIIEPHMEHTa, Y4eOHO-
UCCIIeI0BATENILCKOW U TPOSKTHOM IEATEILHOCTH C HCIIOIb30BaHHEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOPHOTO 000pYHOBaHUS

Pemate pacu€rHble 3a1a4M ¢ SBHO 33JJaHHON (U3NUECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI U NPHUHOMUIILI; HA OCHOBC aHAJIM3a
yCIOBMS 3aJaud  BbIOMpaTh (U3UYECKYI0 MOJEINb, BBLIENATH
¢du3nyeckre BeJIMYUHBI U (POPMYJIIbl, HEOOXOANUMBIE 115l €€ pelIeHus,
IMPpOBOANTD paCLIéTI)I N OLOCHUBATH PCAIbHOCTHL IIOJIYUCHHOI'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 pelIeHUMM Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TMOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPIIpETallMi U IPEICTaBICHUS y4eOHOW M HAy4YHO-IOMYJISIPHON
uH(pOpMaLKH, [TOJIyYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKU

AHAJIM3UPOBATD MMOJIYYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACHCTBUS MallluH, 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

Hcnonp30BaTh TeOpeTUYECKHUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU Ui o0ecriedeHus: O€30MacHOCTH TIpu  OOpaiieHuu ¢
npubopaMu W TEXHHYECKUMH YCTpOMCTBaMH, IJIsl COXpaHEHUs
30pOBbsI M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’KarolIleu cpeze

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy  TpPYMIbI, PAUOHAIBHO  PACHpPENENATh
O0SI3aHHOCTH W IUIAHUPOBATH JICATEITHHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIGHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

IPYIIBI B PELIEHNE pacCMaTpuBaeMOi MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

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/bI MO3HAHUS OKpYKatomiero mupa. Posin
JKCIIEpUMEHTa W TEOpUH B  Ipollecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3mKe

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®u3nyecKkue 3aKOHbl M TEOpHH. | 'paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnun coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KApPTHUHBI MHUDPA, B IPAKTHYECKOU

NESITELHOCTH JTIOAEH

MEXAHHKA

2.1.1

2.1.2
2.1

KMHEMATHKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTEIBLHOCTD MEXaHUYECKOTO

nBuxeHust. Cucrema orcuéra. TpaekTopus

[lepemenienue, cKOpocTh (CpeHssE CKOPOCTh,
MTHOBEHHass CKOpPOCTb) U  YCKOpEHHE
MaTepUaibHOM TOYKH, UX IPOCKUUU HA OCH
CUCTEMBI KOOPJAMHAT. Crnoxenue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

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

MaTepHaHBHOﬁ TOYKH OT BPEMCHHA




2.1.4

2.1.5

2.1.6

2.1.7

CBoOoaHoe majienue. Y CKopeHue

CcBOOOIHOTO IMaECHUS

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JIBVKCHHE  MAaTepUaJbHOM  TOYKM  IIO
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. ITepuon u 4acToTa.

LlenTpOoCTpeMHUTEIIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CHMAOMETP,
JBUKCHHE CHaApPsIOB, LICTIHBIE W PEMEHHbBIE
nepegadu

[IpakTueckue paboTHL. Wsmepenue
MIHOBEHHON  ckopoctH. MccnenoBanue
COOTHOIIICHHU A MCKOY nyTiaMHU,
IIPOMJCHHBIMU TEJIOM 3a IIOCIEA0BATEIbHBIE
paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBJKEHUHM C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. H3ydenue
JBUKCHMSI IIApUKa B BA3KOM JKUIKOCTH.
W3ydyenune nBukeHUs Tena, OPOLIEHHOIO

TOPU30HTAJIbHO

22

221

222

JMHAMUKA

[IpuHnun  otHOcurensHOCTH — [anmires.
IlepBeii 3axkoH HeroTona. MuepuuanbHbie

CHUCTEMBI OTCUETA

Macca Tena. Cuna. Ilpunuun cyneprno3uuuu

CHUJI

223

224

225

Bropoii 3akon HeroTOHa 111 MaTepUalbHON
TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHraIbHBIX TOUCK

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

Bec Tena

Cuna ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIbKCHUA )41 cujia TPCHUA IIOKOAI.
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

Texundeckne YCTpOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC 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 yCIIOBUU paBHOBECHS

TBépIIOFO TCJ1a, UMCIOIICTO OCh BpalllCHUSA

3AKOHBI COXPAHEHNM 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 Pabora cuibl
234 MomHoCTb CUJIBI
535 Kunernueckass  sHeprus  MaTepHAIBHON
o TOUKH. Teopema 0 KHHETUYECKOW IHEPTUU
[lorenumaneHas sHeprus. [loTeHuuanbHas
0 3.6 SHEPIUs yIpyro nehopMUPOBAHHOMN

NPy KUHBI. IToTenunanbHast SHEpTrHUdA TCJa

BOJIM3U OBEPXHOCTH 3eMIIU




HOTGHHI/IaJ'IBHBIe N HCIIOTCHLMAJIBHBIC CUJIBI.

CBs3b pa6OTI>I HCIIOTCHIUAJIBHBIX CHJI C

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

2.3.8 VYapyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHU4ecKue yCTpONCTBA: IBH)KECHUE PAKET,

o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue paboTel. M3yuenue cBs3u

5310 CKOpOCTEM Tel NpH HEynpyrom yjuape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEeXaHUYeCKOM OHCPI'UHA TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

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

n BSHHMOHeﬁCTBHH qaCTul BCIICCTBa

3.1.2

Mopenu cTpoeHHs Ta30B, JKUIKOCTEH U
TBEPABIX TET U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE ATHUX MOJEICH

3.1.3

3.14

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

n3mepenue. [llkana remneparyp Lienscus

3.1.5

Mopnens  upeanpHoro rasza. OcHoOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM

TCOpHU UACAIBHOI'O ra3a

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

KennBuna

3.1.7

VYpaBuenne Kianelipona — MeHaeneesa.

3akoH /lampToHA




3.1.8

I"a3oBbIe 3aK0HBI. M30mpOo1I€CChI B HACATBHOM
ra3e¢ C MOCTOSHHBIM 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 pa3pCKEHHOI'O ra3a

3.2

OCHOBbI TEPMOJINMHAMUMKNA

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

324

Buael Temnonepegauu: TEIIONPOBOIHOCTD,
KOHBEKLMS, u3ilydeHue. Tenno€MKocTh Tena.
VYienpHass TEIUIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

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

I'paduueckas uHTEprIpeTans padboThl raza

3.2.5

TeroBble MawmuHbl. IIpuHIMNIBL KECTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHeprun
B TeIIOBBIX MammHax. Koaddumuent
nosiesHoro  aeicteus  (mamee —  KIIM)

teroBoit MamuHbl. [{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: JBUTaTElb
BHYTPEHHETO Cropanus, ObITOBOM

XOJIOAUJIBHHUK, KOHAUITUOHCD
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3.2.8

[IpakTrueckue paboTEHL. N3mepenne

YAENBHON TEMIIOEMKOCTH

AT'PEI'ATHBIE COCTOAHUMA BEHHIECBA. ®A30BbIE I[TEPEXO/IbI

3.3.1

[TapooGpazoBanue u KOH/ICHCAIIHS.
Hcnapenue u xunenwe. YaenbHas TeruioTa
napooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

3.3.2

3.33

3.3.4

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

Bo3ayxa. HaceleHHbI niap

Teépmoe  Temo.  Kpucrammueckue U
amop¢Hble Tena. AHHU30TPONHS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHuCTaJlJIbI.

COBpeMeHHHC MaTCpHraIbl

[InaBnenuve u Kpucraumzauus. Y JelbHas

TCILJIOTA I1JIaBJICHHUA. CY6J'II/IMaI_[I/I$I

3.35

ypaBHCHI/Ie TEII0BOro OajaHca

3.3.6

3.3.7

TexHuyeckue YCTpONCTBA: TUTPOMETP U
MICUXPOMETP,  KJIOPUMETP,  TEXHOJOTUU
TMIOJIy4€HHUsI COBPEMEHHBIX MaTEpPHAIOB, B TOM

YHUCJIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHN

[IpakTnueckue paboTHI. Nsmepenue

BJIA’KHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

4.1.1

OJIEKTPOCTATUKA

OnexkTpuzauust Ten. ONEKTPUYECKHH 3apsi.

I[Ba BUJIa DJICKTPUUICCKHUX 3apsA10B

4.1.2

4.1.3
4.14

4.1.5

[IpoBoaHMKY, JTUDIIEKTPUKN U
ITOJTYITPOBOTHUKHU

3aKOH COXpaHEHUs AIEKTPUIECKOro 3apsaaa
B3aumoneiicteue 3apsanoB. 3akon Kymnona
Onekrpuueckoe  mnose.  Hampsok€HHOCTB
3JIEKTPUYECKOIO TIOJIAL. [IpuHIMN
cynepno3unuu. JIMHMKM  HanpsKEHHOCTU

OJICKTPHUYCCKOI'O ITOJIA




4.1.6

4.1.7

4.1.8

4.1.9

PaGota cumim 3JIEKTPOCTATUYECKOTO  TOJIS.

Ilorenuuan. Pa3HocTh MOTEHIINAIOB

HpOBOIIHI/IKI/I U OUSJICKTPUKU B IMOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. III/IBHeKTpI/I‘IeCKaH

IMPpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa

Texnudeckue yCTPOHCTBA:  3JIEKTPOCKOIL,
JIIEKTPOMETP, IJIEKTPOCTATHYECKasl 3allUTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIIA IPUHTEP

4.1.10

IIpakTueckue paboTHI. H3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYHICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 3JIEKTPUYECKOTO0 TOKa. MCTOYHHMKHK TOKa.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
423 DNEeKTPUUECKOe CONPOTHBIICHUE. Y IEIbHOE
o CONPOTHUBIICHUE BEILIECTBA
424 [TocnenoBarensHoe, napajuieiabHoe,
o CMEIIaHHOE COETMHEHUE MTPOBOTHUKOB
PaGora snextpuueckoro Toka. 3akoH [xoyns
4.2.5
— Jlenna
4.2.6 MoMHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBwxkymas cuna (namee — SC) u
427 BHYTPEHHEE  COMNPOTUBIECHUE HCTOYHHKA
o ToKa. 3akoH OMma s NOJHOM (3aMKHYTOM)
anexTpudeckoi nenu. Kopotkoe 3ambikanue
428 DNeKTpoHHAsT  MPOBOAMMOCTh  TBEPIBIX

METAJJIOB. 3aBUCHMOCTD COIIPOTUBJICHUA




4.2.9

METAJUIOB oT TeMIIepaTyphl.
CBepxnpoBOIUMOCTb
OnexTpuueckuil ToK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoaAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
MOJIypoBOIHUKOB. CBOKCTBA p-n mepexona.

[TomynpoBOTHUKOBBIE PUOOPEI

ONEeKTpUYECKUH TOK B DJIEKTPOJUTAX.
DneKTpoIuTHYECKas JMCCOLMALIUS.

DNeKTpoan3

DNEeKTPUUIECKHUI TOK B rasax.
CaMOCTOSTEIBHBIM W HECAMOCTOATEIbHBIN
paspsia. Pa3iuuHbie THIIBI CaMOCTOSTEILHOTO

paspsaa. Monaus. [1nazma

TexHudyeckue  yCTpOMCTBA:  aMIlepMeETp,
BOJIbTMETP, PpEOCTaT, HWCTOYHUKU TOKaQ,
AJIEKTpOHArpeBaTeIbHbIE puOOpHI,
JJIEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETP  CONPOTHUBJICHUS, BAaKYyMHBIN
JMOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,

HOHprOBO}IHHKOBLIfI Auona, raJlbBaHUKa

[IpakTnueckue paboThlI. N3yuenne
CMEIIaHHOTO COEANHEHMSI PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKa M €ro
BHYTPEHHEro cornpotusieHus. Habmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Kox npoBepsiemoro
pasaeJa 3JIEMEHTAa

IIpoBepsiemble 3JIeMEHTBI COAEPKAHUS

4

OJIEKTPOAMMHAMUKA

4.3 MATHUTHOE ITTIOJIE. SJIEKTPOMATHUTHAS MHAYKIUA




4.3.1

4.3.2

433

IlocTtosHable MaruuThel. B3aummopeiicTBHe

IIOCTOSAHHBIX MAarHuToOB

MaruuTtHoe mnose. BekTtop MarHuTHOM
nHaykuud.  IIpuHmun  cynepnosuuuu.
Jluann marHuTHOM MHAyKUMH. KapruHa
JUHUM  MarHUTHOM  MHIYKUMM  TIOJIS

IIOCTOSAHHBIX MarHuToOB

MarsuTtHoe IO0J€ NPOBOJAHUKA C TOKOM.
Kaptuna nuHMN 1O JUIMHHOTO HPSIMOTO
MIPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMKA, KaTyIIKH C TOKOM. OmbIT
Opcrena. BzaumoelicTBre NpOBOIHUKOB C

TOKOM

4.3.4

Cuna Ammnepa, e€ MOIyJb U HallpaBJICHUE

4.3.5

Cuua Jlopenna, €€ MOIyJIb M HallpaBJieHUE.
JIBukeHne  3apsHDKEHHOM — 4acTHUIBI B
OJIHOPOJIHOM MarHuTHoMm tone. Pabota

cuiibl JIopeHia

4.3.6

SIBnenue 3HeKTp0MarHHTHOﬁ HHAYKIIUU

4.3.7

IToTok BCKTOpa Mar"HuTHOM HHAYKIIUU

4.3.8

4.3.9

O/C WH]TYKLHH. 3aKkoH
3JIEKTPOMAarHuTHOM nHAyKunu dapazaes

BuxpeBoe anekrpuueckoe mnone. IJ[C
WHIYKIMM B IPOBOJHMKE, ABMXKYIIEMCS
MOCTYNATENbHO B OTHOPOAHOM MarHUTHOM

I0JIC

4.3.10

4.3.11

[IpaBuio JIenna

NHAyKTUBHOCTB. SIBIIEHUE CAMOMHTYKIIU Y.

S/1C camouHIyKIIMU

4.3.12

4.3.13

4.3.14

3HepPH}I MAarouTHOrO T1OJIA KaTYIIKH C

TOKOM
DIEKTPOMArHUTHOE TIOJIE

TexHudeckne yCTPOMCTBA: IOCTOSIHHBIE

MAarHurTHhl, QJICKTPOMAIrHUTEI,




4.3.15

ANIEKTPOIBUTATEb, YCKOPHUTEIH

QJICMCHTAPHBIX YaCTHUL, MTHAYKINOHHAA ICYb

[IpakTueckue paboTHI. N3yuenne
MarHuTHOIO TMOJIA KaTYIIKH C TOKOM.
HccnenoBanue OEUCTBUA  IOCTOSHHOIO
MarHuTa Ha paMKy ¢ TokoM. MccienoBanue

SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKIIUHU

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

5.1.2

KonebarenvbHas cucrema. CBoOoaHbIie
KoneOanus. ['apMOHHMYECKHE KOJeOaHus.
Ilepuon, wyacrora, ammumatyga u ¢asza

KOJIeOaHu

[IpyxuHHBIM MasTHUK. MartemaTu4ecKui

MasaATHHK

5.1.3

YpaBHEHHE TapMOHHUYECKHX KOJICOAHUMH.
Kunematuueckoe u OUHAMHUYECKOE

OITMCaHKE KO0JIE0ATEILHOTO JABUIKCHUA

5.14
5.1

[IpeBpamienue SHEPruu pu
rapMOHMYecKUX  KosneOaHusix.  CBs3b
aMILTATY /b Kose0aHui UCXOJIHON
BEJIMYMHBI C aMIUTUTyJaMU KoJieOaHui eé

CKOPOCTH M YCKOPEHUs

5.1.5

5.1.6

Konebarenbubiit  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHuUs B
uaeaJbHOM  KOJeOaTeIbHOM  KOHTYpE.
AHamorusi MeXAy MEXaHWYECKUMH U
JIEKTPOMarHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

3akoH COXpPAaHCHUA SHCPIruru B UACAIIBHOM

KoJe0aTeIbHOM KOHTYpe

BoinykeHHbIE MEXaHUYECKUE KOJIeOaHMUsl.
Pe3onanc. Pe3onanchHas KpHUBasl.
BoinyxxneHHbie AJIEKTPOMAarHUTHBIE

KOJICOAaHUS.




5.1.8

5.1.9

5.1.10

ITepemennbiii  TOKk.  CUHYCOMAQIbHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUTMTYIHOE M JEHUCTBYIOIIEE 3HAUYCHUE

CHJIbI TOKA W HAITPAKCHUSA

Tpancdopmarop. IIpousBoacTso,
nepeqaya v MoTpedIeHHUe IEKTPUUYECKON
SHEPruu. OKOJIOTUYECKUE PUCKU IIpU
IIPOU3BOJICTBE AJIEKTPUUYECKOM HSHEPIUH.
Kynbrypa HUCIOJIb30BaHUA

OJICKTPOOHEPIUU B HOBCC,I[HGBHOﬁ KHN3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoIepcaad

5.1.12

[Tpaktiueckue pabotsl. MccienoBanue
3aBHCUMOCTH IE€pPHUO/Ia MaJbIX KoJieOaHUH
rpy3a Ha HUTH OT JUIMHBI HUTU U MacCChl
rpy3a. MccnenoBanue nepeMeHHOro ToKa B
LEeNH U3 MOCIEN0BATEIbHO COEIUHEHHBIX

KOHACHCATOPA, KaTYHIKHU U PE3UCTOPa

MEXAHUYECKUE

N SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

522

Mexanunueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss M JUIMHA  BOJIHBI.
[Tonepeunsie U IPOIOJIBHBIE BOJTHBI

HNurepdepennus u nudpakius

MCEXaHHNYCCKHUX BOJIH

52
523

524

5.2.5

3Byk. CkopocTh 3ByKa. ' pOMKOCTB 3BYyKa.

BricoTta Tona. TemOp 3Byka

ONEKTPOMarHuTHBIE  BOJIHBI. Y CJIOBHSA
W3JIy4eHUsI  DJIEKTPOMATHUTHBIX  BOJIH.
B3anmHuas opuenTtanus Bektopos E, B u v

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:

OTpaXCHUC, IIPCIOMJICHUC, NOJIApHU3alusd,




5.3

5.2.6

5.2.7

5.2.8

mudpakmus, uHTEpdepeHus. CKopocTh

QJICKTPOMArHUTHBIX BOJIH

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHNE BIIEKTPOMArHUTHBIX BOJH B

TEXHHUKE U OBITY

[IpuHuMnBl pagvoCBsI3W U TEJIEBUICHUA.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

TexHudeckue yCTpONCTBA: MY3bIKAJIbHBIE
UHCTPYMEHTBI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHHKE W MEIUIHHE,
pamap,  paguONpUEMHMK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neun

OIITUKA

5.3.1

532

533

5.34

535

5.3.6

[IpssMonuHeitHOE pacmpocTpaHEeHUE CBETa
B OJIHOpOJHOM cpene. JIyu cBera
OtpakeHue cBeTa. 3aKOHBl OTPAKECHUS
ceta. [locTpoeHne m300paxkeHrii B TIIOCKOM
3epKajie

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS
CBeTA. AOCOMIOTHBIH noka3aTeib

MIPEJIOMIIEHHUS

[omuoe BHYTPEHHEE OTpayKeHHE.
[IpenenbHBIl yroyl MOJHOTO BHYTPEHHETO

OTpaKEHUS

Hucnepcust  cera. CloxHBIA  cocTaB

Oenoro cBera. L{Bet

Coluparoniiue ¥ pacceUBAOIINE JTUH3HI.
Tonkas nuH3a. DOKYCHOE pPACCTOSHHUE U
OIITHYECCKAas culia TOHKOU JIMH3HBI.
[TocTpoenue n306paxkeHnii B COOMPaIOIUX
W paccemBarommx JwmH3aX. Dopmyna
TOHKOW IMH3BI. YBEIWYCHHE, aBaeMOe

JIMH30M




5.3.7

5338

5.39

5.3.10

5.3.11

[Ipenens npUMEHUMOCTH T€OMETPUUYECKOM

OIITUKH

Wntepdepennus  cBera. KorepeHTHbie
HCTOYHUKH. Ycnosus HaOIoAeHNs
MaKCUMYyMOB 51 MUHHMYMOB B
UHTEp(PEPEHIMOHHON KapTHHE OT JBYX

CI/IH(baSHbIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakmus  cera.  JudpakumnonHas
pemérka. YcinoBue HaONIOIEHUS TIaBHBIX
MaKCUMYMOB npu naJieHNH
MOHOXPOMAaTHYECKOI0 cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonspusanusa ceera

TexHuueckue yCTpoiicTBa: OYKH, IyIma,
¢doroanmapar, NPOEKIMOHHBINA ammapar,
MHKPOCKOI, ~ TEJIECKOI,  BOJIOKOHHAs
OIITHKA, T paKInOHHAS peléTKa,

oJsIpon g

5.3.12

[Ipaktryeckue  pabOTHI. HN3mepenue
rokasarens npenomienus. MccmenoBanue
CBOMCTB  M300pakKeHWl B  JIHMH3aX.

Hab6monenue qucnepcuu ceeta

BJIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

I'pannnpl IPUMEHMMOCTH KJIACCHYECKOU
MEXaHUKHU. ITocTymatel TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOy CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITeHHA

OTHOCHUTENHLHOCTD OOAHOBPEMCHHOCTH.
38.MCI[J'I€HI/IG BpEMCHU H  COKpalICHUC

JUTHHEBI

3HCpFI/I}I " UMITYJIbC CBOGOI[HOﬁ HaCTHUIIbI

6.4

CBsi3b MacChl C DHEPrUeH M HMITYJIHCOM
CBOOOJIHOM 4YaCTHUIbI. OJHEPTrHs IOKOS

CcBOOOIHOI Y4aCTHULIBI




KBAHTOBA ®U3UKA

7.1

7.2

DJIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

®otonbl. Dopmyna [lnanka cBsizu 3HEPTUU
¢doToHa C ero 4acrtoTtoil. OHeprus u

UMITYJIbC (POTOHA

7.1.2

OTtkpeiTHE U HccienoBanue Gororddexra.

Omeiter AT Croerona. 3aKOoHEI

dhoTodrddekra

7.1.3

YpaBHeHue OUHIITEHA st

dotorddekra. «Kpacnass  rpanuma»

dhotodrddekra

7.1.4
7.1.5

7.1.6

7.2.1

7.2.2

Hasnenune ceera. Onpitel [1.H. JIebenera
XHUMHUYECKOE JICMCTBUE CBETA

TexHuueckue ycTpoicTBa: (OTODIEMEHT,
(dhoTomaryuk, COJIHCYHAs Oatapes,

CBETOINON
CTPOEHHME ATOMA

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccieqoBaHnuo0 CTPOCHUS

aToMa. HnaHeTapHas[ MOJCJIb aTOMAa

ITocTynatsr bopa. N3ny4yenune U
noryiomeHue  (OTOHOB IpH  Iepexoje
aToMa C OJHOTO YPOBHS DJHEPrHMM Ha
npyroit. Bunel ciektpoB. CriekTp ypoBHEH

OHEPIrur aroMa BOAOpOJaa

7.2.3

7.2.4

BonnoBeie cBoiicTBa dacTull. BomaHBI ¢
Bbpoiiis. KopnyckyisipHo-BOJIHOBO#M
nyanu3M. Judpakuus SIEKTpOHOB Ha
KpHCTaIax

CrnoHTaHHOE M BBIHYXKJICHHOE W3JIy4YCHHE.

YcTpoiicTBO U MPUHIMIT pabOTHI J1azepa

7.2.5

TexHu4eckue yCTpOMCTBA: CIEKTPAJIbHBIN

aHaJIU3 (CIEKTPOCKOIM), Ja3ep, KBaHTOBBIN

KOMITBIOTEP




7.3

7.2.6

7.3.1

[Ipaktnueckue pabotel. HaGmronenue

JIMHENYaTOro CreKkTpa

ATOMHOE A1PO

Metoapl HaOMIOAGHUS W PErHCTpalUd

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAagHOAKTUBHOCTH.  OIBITHI
Pesepdopna 10 ompeAescHUI0 CcOCTaBa
pagnoakTHBHOrO u3nyueHus. CBoiicTBa
anb(da-, 6era-, ramMmma-u3nydeHus. BrusHue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

7.3.3

OTkpbITHE  NOPOTOHA U HEUTpPOHA.
Hyxnonnast monens siapa [eiizenOepra —
WBanenko. 3apsa snpa. MaccoBoe 4HCIO

siapa. M3oTormbl

7.3.4

7.3.5

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa.  ['amma-
W3JIy4eHue.  3aKOH  PaJMOaKTUBHOIO
pacnana

DHeprus CBs3U HYKJIOHOB B sIpe. SnepHbie

cuiel. Jleekt Macchl saapa

7.3.6

HI[epHLIe PCaKIunu. I[eﬂeHHe U CUHTE3 AICP

7.3.7

7.3.8

Snepusiit peakTop. TepmosnepHbIit
cuHte3. [lpobimemMbl M MEPCHEKTUBBI
SIEPHOM  DHEPreTHUKU. OKOJOTHYECKUE
ACIEKTHI SIACPHONU DHEPIETUKU

OnemeHTapHble  4acTulbl.  OTKpbITHE
II03UTPOHA. @DyH1TaMEHTAIIbHbIE

B3aUMOACHCTBUS

7.3.9

TexHudeckue  yCTpOMCTBA:  JO3UMETP,
Kamepa BwibCcoHa, SOepHBIA peakTop,

aroMHas bomOa

7.3.10

[Ipaktuyeckue pabotel. MccnenoBanue
TPEKOB YaCTUIL (mo TOTOBBIM

¢dororpadusim)




OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Buna 3Bé3gHoro Heba. Co3Be3mms, sipKue

3BéSIIBI, IIJIaHCTHI, UX BUAUMOC IBUKCHUC

Conueunas cucrema. IlmaHeTsl 3€EMHOM
TPYIIIBL. IImaneThI-TUranTEl u Ux
CHyTHI/IKI/I, KapJII/IKOBBIC IIJIAHCTHI. MaJILIe

Testa CoMHEYHOH CUCTEMBI

8.3

8.4

8.5

Connne, ¢Qorochepa wu  armocdepa.

ConHeyHast akTUBHOCTD
Nctounuk sHeprun CosHua u 3B€371

3BE3/1bI, MX OCHOBHBIC XapaKTCPUCTUKU:
Macca, CBETUMOCTb, paJinyc, TeMIieparypa,
HX B3aHMOCBSI3b. Jlmarpamma
«CTIEKTPATBHBIA  KJIACC — CBETUMOCTHY.
3Bé3npI IVIABHOM  IIOCIIEIOBATEILHOCTH.
3aBUCHMOCTE «MAacca — CBETHMOCTBY» JUIS

3BE3] TJ1aBHOM IoCJICA0BAaTCIIBHOCTHU

8.6

8.7

Buytpennee crpoenue 38é31. CoBpeMeHHbIE
MPEACTaBIEHU O IPOUCXOXKICHUU U
sBomonnu ConHua v 3BE3/. JTallbl KU3HU
3BE3]

Mneunsii  Ilyte — Hama [amakTtuka.
CnupanbHasgs  crpykrypa  ['anmaktukw,
pacupeneneHne 3BE3N, ra3a W IIBUIH.
[lonoxenne wu paBuwxkenne CoiHua B
lanaktuke. Ilmockas u  cepuyueckas

noacucTemsl I ajJakTuKu

8.8

8.9

Tuner ranaktuk. Pagmoramaktnkn ©

KBazapbl. YEpHBIE ABIPHI B APAX TATAKTHK

Bcenennas. Pacmmupenue  BceneHHOM.
3akon XaOOma. Pas30Oeranue ramakTUK.
Boszpact u pagmyc BcenenHou, teopus
bonpmioro B3pelBa. Mognens  «ropsuen

Bcenennoi». PenukroBoe usiyyeHue




Macmrabnas  cTpykrypa  BceneHHOM.
8.10 Meraranaktuka. Hepeménnbsie mpobiaembl

ACTPOHOMUH



YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxoBues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo
«ITpocsenienue»

» Guzuka. 11 knacc. Mskumies I'.41., byxosues b.b., Hapyrun B.M.; non
penaknueii [TapdenteeBoit H.A. AkmmonepHoe o61mecTBo «M3marenscTBo
«ITpocsenieHue»

®usuka / Kacbsanos B.A., OG11ecTBO ¢ OrpaHMuE€HHON OTBETCTBEHHOCTHIO

«JIPODA»; AknnonepHoe obmectBo «M3naTenscTtBo «IIpocBemiennes

» dusuka, 11 kimace/ KacesinoB B.A., O011ecTBO ¢ orpaHUYeHHON

OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO

«IIpocBemenne»

NCITOJIbB3OBAHUE OBOPYJJOBAHUA IIEHTPA "TOUKA POCTA"

1) Hudposas nabopaTopus yueHnueckas (pusznka, Xumusi, OUOJIOTHS) :

[{udpoBoit naTyuK AEKTPONPOBOTHOCTH

[Mudposoit narunk pH

[{udpoBoil 1aTYUK MONAOKEHUS

[udpoBoit naTunk TemmepaTypbl

[HudpoBoii naTuuk aOCOIIOTHOTO JABJICHUS

[udposoit ocuumnorpapuyeckuii AaT4UK

Beckl anexktponnbie yueoHsie 200 r



Muxkpockorn: nudpoBoit unu ontudeckuit ¢ yseaunuenueM ot 80 X
Habop 17151 M3roToBIIEHUST MUKPOIIPENapaToB

Muxkpornpemnapatsl (Ha6op)

CoenuHuTENbHBIE TPOBOJIA, IPOTPAMMHOE 00€CIIEUEHHE, METOJUUECKHE
yKa3aHus

KOMIUIEKT COITYyTCTBYIOIINX AJIEMEHTOB VISl OMBITOB MO MEXaHHUKE
KOMIUIEKT COIYyTCTBYIOIINX 3JIEMEHTOB VISl OMBITOB IO MOJICKYJISIPHOM
busuke

KOMIUIEKT COMYyTCTBYIOIIMX AJIEMEHTOB VISl OMBITOB IO JEKTPOAMHAMHUKE
KOMIUIEKT COIYTCTBYIOIIMX 3JIEMEHTOB ISl ONBITOB IO ONTHUKE

2) KoMmuiekT nocyiel 1 000pyA0BaHuUs )i yUEHUYECKUX ONBITOB ((pu3uka,
XUMHUSI, OUOJIOTHS):

[lITatuB 1a00PAaTOPHBINA XUMHUYECKUI

Hab6op vamek I[letpu

Hab6op nHCTpyMEHTOB mpenapoBaIbHBIX

JIo>KKa 11 CoKMTraHus BEIIeCTB

Crynika dhapdopoBas ¢ mecTUKOM

Ha6op 6aHok ais xpanenus TBepibix peaktuBoB (30 —50 mu1)

Habop ckiisiHOK ((hs1akoHOB) AJ1 XpaHEHUs] paCTBOPOB PEAKTUBOB
Ha6op npubopox (I1X-14, T1X-16)

[Tpubop A nmomydeHus ra3oB

CnuprtoBka



['oprouee g CHUPTOBOK

@unbsTpoBaibHas Oymara (50 mT.)

Konba xonnueckas

[Tamouka cTekisHHAs (C pe3MHOBBIM HAKOHECYHUKOM )

Yarmmeyka 7151 BeITIapuBaHUs (BbIIapUTEIbHAS Yallleuka)

MepHbiii TUIUHID (TIACTUKOBBIN)

Boponka ctekiisHHas (Mamnas)

Crakan crexiasHHbIHN (100 M)

["a300TBOAHAs TpyOKa

3) O6GopynoBaHue 11 IEMOHCTPAITMOHHBIX OIBITOB:

[IITaTuB AEeMOHCTpaIMOHHbIN: HazHaueHue: poBeieHrE IEMOHCTPAIMOHHBIX
OTIBITOB, OCHOBAaHHE, CTEPIKECHb, JIAIKU, KOJIbIIa, My(DTHI

Cronuk noabeMHblid: Tun cTonmka: yuaeOHbIN/1abopaToOpHbIiA, O1opa,
CTEp>KE€Hb BUHTOBOM, BUHT PETYJIUPOBOYHBIN: HATMUKE, PYHKIHS OabeMa 1
OMYCKaHUsI CTOJIUKA

M cTOYHMK MOCTOSTHHOTO M TIEPEMEHHOT0 HAIIPSKEHUS :

Haznauenue: st TUTaHUsl PEryJIMPYEMbIM NIEPEMEHHBIM U TTOCTOSHHBIM
TOKOM 3JISKTPHYECKUX cXeM, yacToTta, ['11: 50, morpebisieMass MOIHOCTh, BA:
10

MaHOoMETp KUAKOCTHOM IEMOHCTPALIMOHHBIN:

Hasznauenue: st uamepenus aasienus 10 300 Mmm

BOJISTHOTO CTOJI0A BBIIIIE U HUKE aTMOC(EpHOTO JaBICHUS



crexisiHHas U-o0pa3Hast TpyOKka Ha IOJICTaBKe
Kamepron Ha pe3oHaHCcHOM simuke: Haznauenue: mis
JIEMOHCTPALIMK 3BYKOBBIX KOJIEOAHUM U BOJIH,

JIBa KAMEPTOHA HA PE3OHUPYIOMINX SIIHKAX
PE3UHOBBIN MOJIOTOYEK

Hacoc BakyymHBIH € 35iekTponpuBoaoM: HasHauenue:
CO3/IaHUE Pa3pPsHKEHUS UM N30BITOYHOTO JaBJICHUS B
3aMKHYTBIX 00bE€Max, ONBIThL: KUIICHUE KUIKOCTU MTPU TOHUKEHHOM
JIaBJICHUH, BHEIITHEE U BHYTPEHHEE JaBJICHUE U JP.
Tapenka BakyymHas: HazHaueHue: neMoHCTpanus
OTIBITOB B 3aMKHYTOM 00BbEME C Pa3peKEHHBIM
BO3/IyXOM, OCHOBaHHE C KPAaHOM, KOJIOKOJI U3 TOJICTOTO CTEKJIA,
pEe3UHOBAs MPOKJIATIKA, SIEKTPUUECKUNA 3BOHOK
Benepko Apxumena: Haznauenue: qeMoHcTpanus
JNEUCTBUS KUJKOCTH Ha TIOTPY>KEHHOE B HEE TEJIO U
M3MEPEHUE BEJIMUHUHBI BHITAIKUBAIOIIEH CUIIBL,
BEJIEPKO, TEJIO [IJIUHIPUIECKON POPMBI, Py KUHHBIN
JTUHAMOMETP

OruauBo Bo3aymHoe: HazHauenue: neMoHCTpanus
BOCIJIAMEHEHUSI TOPIOYEH CMECH MPpHU €€ OBICTPOM
CKaTUH, TOJICTOCTCHHBIN [IWIMHAP, MOPIICHb Ha

MCTAJINIMYCCKOM IITOKE C pyKOHTKOﬁ, nmoacTraBKa JJIsd



UIMHAPA

[Tpubop A qeMOHCTpaUY JABICHUS B KUIAKOCTH:
Ha3nauenue: n1eMOHCTpalysl U3MEHEHUS IaBJICHUS C
rIIyOMHOM MOTPY>KEHU S, TaTYUK JaBICHUS, KPOHIITEHWH ISl KPETIeHUs Ha
CTEHKE cocyJia

[Tpubop ans nemoHcTpanuu aTMOC(HEPHOTO TABICHHS
(marneOyprekue nonymapus): Haznauenue:
JIEMOHCTpAIHS CUJIBI aTMOC(EPHOTO TaBICHHUS,

JIBa Pa3bEMHBIX METAJUTMYECKHUX MTOTYIIAPHS C
MPOYHBIMHU PYYKaMHU U XOPOIIIO NpUILITU(OBAHHBIMU
KpasiMH, HUIIEb C KpaHOM

CO371aBa€MO€ BHYTPH IIAPOB BAKYYMMETPUUYECKOE
nasienue: He MeHee 0,05 MlIla, MmakcuMalibHOE pa3phIBAIOIIEE YCUIIUE: HE
menee 90 H

HaGop ten paBHoro oobema: Haznauenue: st
OTIPEJICIICHHS M CPABHEHHS TETNIOEMKOCTH U

MJIOTHOCTH PA3JIMYHBIX TBEPJbIX MaTEPUAIIOB,
UJIMHAPHI U3 Pa3IMYHbIX MaTepUaIoB: HE MeHee 3 MIT.,
KPIOYKH JIJIs TTOIBEIITMBAHUS ITUIHHIPOB

HaGop ten paBHoIt Maccel: HazHaueHue: s
OTIpE/ICTICHUS 1 CPAaBHEHUIO TUIOTHOCTH PA3INIHBIX

MaTepuaioB, HWJIUHJPHI U3 Pa3IMYHBIX MAaTEPUAJIOB: HE MEHee 3 IIT.,



KPIOYKH IS MOABEIINBAHUS LIUIMHAPOB: HAINYNE
Cocynbl coobmaronecs: HaznaueHue: 1eMoHCTparus
OJIMHAKOBOTO YPOBHS OJIHOPOIHOM >KUJIKOCTHU B
COOOMIAIONINXCS MKy CO00M cocynax pa3Hoil
bopmbl,

COOOIIAIOIINECS CTEKIIIHHBIE TPYOKU pa3HOU (HOPMBI:
HE MeHee 3 IIT.,

MOJ/ICTaBKa: HaJIM4Ke

TpyOka HetoToHa: Haznauenue: neMoHCTpaius
OJIHOBPEMEHHOCTH MAJICHUSI PA3JINYHBIX TEN B
Pa3peKEHHOM BO3YXE,

(GYHKIUS TOJKIIOYEHHS K BAKYYMHOMY Hacocy:
HaJIN4ue,

yiHa TpyOku: He meHee 80 cM.,

PE3UHOBBIE IPOOKH, HUIIIIEb: HATUYHE,

KOJIMYECTBO TEJ B TpyOKe: HE MeHee 3 IIIT.

[ITap IMackans: Haznauenue: neMOHCTpanus nepeiadau
IIPOU3BOJAMMOrO HA KUIKOCTh AABJICHUS B 3aMKHYTOM
CoCyJle, IEMOHCTpAIHs O IbeMa KUAKOCTH MO/
nercTBUeM aTMOC(hEpHOTO AaBJICHMUS,

METaJUTMYECKUI [IUJIMHIP C ONpaBaMu, MOPIIEHb CO

IITOKOM, MOJIBIM METAJUIMYECKUN 1IAP C OTBEPCTUSIMU:



HAJIMYKE,
JUTMHA [UIWH]IpA: HE MeHee 22 cM,

JAAMETP 11apa: HE MEHee 8 cM

[ITap ¢ xonbrom: HazHaueHue: neMOHCTpaLus
pacIMpeHusi TBEPIOro Teja MPU HarpeBaHuH,
MITATHB, METALTHIECKOE KOJIBIIO ¢ My(PTOM, mIap ¢
LICIIOYKOM: HAJIU4Ke,

JUIMHA 1eno4YKu: He MeHee 80 MM,

JAAMETP [apa: He MEHee 25 Mm

[unuaapsl cBUHIIOBBIE cO cTpyroMm: HazHauenue:
JIEMOHCTPAIKS B3AUMHOTO MPUTSHKCHUS MEXKTY
aTOMaMHM TBEPIBIX TEII,

KOJIMYECTBO OJMHAKOBBIX HIMJIMHAPOB: HE MEHEE 2 MIT.,
MaTepuaj UAIUHAPOB: CTallb U CBUHELI,

KPIOYKM ISl TOJBEIIMBAHUS: HAJTUYUE,

CTpPYT, HaIlpaBIIgroNIas TPyOKa: HaIuure

[Tpu6op Jlenma: HaznaueHue: 11s ucciaeoBaHUs
3aBUCHUMOCTH HaIpaBJICHUS] UHIYKIIMOHHOTO TOKa OT
XapakTepa U3MEHEHUs] MAarHUTHOTO MOTOKA,

CTOMKA C KOPOMBICIIOM: HAJINYME,

KOJIMYECTBO AJIIOMUHMUEBBIX KOJICI]: HE MEHEe 2 IIT.,

MpOpe3b B OJTHOM U3 KOJIEI]: HAJTuIne



Maruut ayroo6pas3Hblii JEMOHCTPAILIMOHHBIH:
Hasnauenue: 1eMOHCTpalysi CBOMCTB MOCTOSHHBIX
MAarHHuTOB,

THUIl MarHuTa: HaMarHM4eHHbIA OPYCOK,
KOJIMYECTBO LIBETOB MAarHUTa: HE MEHEE 2,
0003HaYEHKE TIOJIOCOB MarHuTa: HaJIM4IKe
Marsur 1nojaocoBoi IEeMOHCTPALIMOHHBIN (I1apa):
Hasnauenue: 1eMOHCTpalysi CBOMCTB MOCTOSHHBIX
MarHuTOB,

THUIl MarHuTa: HaMarHUYEeHHBIA OPYCOK
IPSIMOJIMHEMHON (DOPMBI,

KOJIMYECTBO LIBETOB MAarHuTa: HE MEHEE 2,
0003HaY€EHNE NOJIFOCOB MArHNUTA: HAJTM4YHE
Crpenku marauTHbie Ha mtatuBax: Haznauenue:
JIEMOHCTpAIUs B3aMMOACHCTBUSI OJIFOCOB MAarHUTOB,
OpUEHTAIlMM MarHuTa B MAarHUTHOM TI0JIE,
HaMarHW4Y€HHAasl CTPEJKa: HAIN4ne,

KOJIMYECTBO LIBETOB MAarHuTa: HE MEHeEE 2,
MOJICTaBKa: HAJIUYWE

Habop nemoHcTpannonHsiil "DnekrpoctaTuka'
(271eKTPOCKOTBI (2 TIT.), cyaTaH (2 IIT.), ajouka

CTCKJIsIHHAA, I1aJI0YKa 36OHI/ITOBa$I, IMTAaTHUBbI



u3oJupytomue (2 mrT.)

Maivna 35ekTpoopHast WM BEICOKOBOIBTHBIN
ucToyHUK: HazHaueHue: 1uis nojrydeHus
ANEKTPUUYECKOTO 3apsA/ia BBICOKOTO MOTEHIIUAJIA U
MOJIYYEHHUSI ICKPOBOTO pa3psija,

JIMCKM Ha CTOMKaX: HaJIu4ue,

KOJIMYECTBO JIEHACHCKUX OaHOK: HE MeHee 2,
MOJCTaBKa: HAJIUYWE

Kowmruiekt mpoBosioB: JinnHa: He menee 500 M - 4 it
, 250 MM - 4 mrT., 100 MM - 8 mIT., HA3HAYCHHE: IS
MOJKITIOYSHUS IEMOHCTPAIMOHHBIX PUOOPOB U
000pyZI0BaHUS K MICTOYHUKY TOKA, JUIsl COOPKHU
AIEKTPUUYECKUX IIeNeH, BKIII0Yask 3JIEMEHTHI U3 paOOThI
"IIoCTOAHHBIN JIEKTPUIECKHUN TOK"

4) O6opynoBaHue s 1a0OPATOPHBIX PAOOT U YUEHUUYECKUX
ornbITOB (Ha 6aze komrIuiekToB aiisa OI'D)

[lITatuB 1abOpaTOPHBIH C AEpIKATEIIMU

BECHI AJIEKTPOHHBIE

MEH3ypKa, npeaen uzmepenus 250 mn

nuHamometp 1H

nruHamomerp SH

HWIMHAP CTaIbHOMU, 25 cM3



UUJIMH]IP aTIOMUHUEBBIN 25 cM3

UUIMHAP aTlOMUHKEBBIN 34 cM3

HUJIMHAP TUIACTUKOBBIN 56 cM3 (1151 U3MEPEHUS CHITbI
Apxumena)

npyxuHa 40 H/m

npyxuna 10 H/m

rpy3sl o 100 r (6 mt.)

rpy3 HaOOpHBIN yCTaHABIMBAET Maccy ¢ marom 10 r
MepHasi JICHTa, TUHEHKA, TPAaHCTIOPTHUD

OpYCOK C KPIOYKOM U HUTBIO

HanpapJjsomas JnHo He MeHee S00 MM. J[omKHbI
ObITH 0O€ecTIeueHbI pa3Hbie KOADPUITUEHTHI TPEHUS
Opycka 1o HampapJIsIOIIeH

CEKYHIOMEp AJIEKTPOHHBIN C TaTYUKOM
HaIIPaBJISIOMIAs CO IIKATION

OpyCOK J€pEeBSIHHBIN C TyCKOBBIM MarHUTOM
HUTSHON MasITHUK C TPY30M C ITyCKOBBIM MarHUTOM U C
BO3MOXHOCTBIO U3MEHEHUS JUTMHBI HUTH

phIvar

OJIOK ITOABVMYKHBII

8 1IT.

OJIOK HEMOIBUKHBIN



KAJIOPUMETP
TEPMOMETP

MCTOYHUK MTUTaHUS TTOCTOSIHHOTO TOKA (BBIMPSIMUTEIb
C BBIXOJIHBIM HamnpspkeHueM 36-42 B niu GatapeiHbli
0JIOK ¢ BOBMOYKHOCTBIO PETYJIMPOBKH BBIXOIHOTO
HaIpsHKCHUS

BOJIBTMETP ABYXIpeaeiabHblil (3 B, 6B)

amriepMeTp AByxmnpeaenbHsbiid (0,6A, 3A)

pesucrtop 4,7 Om

pesuctop 5,7 Om

namriouka (4,8 B, 0,5 A)

nepeMeHHbIN pe3uctop (peoctat) g0 10 Om
COEIMHUTENBHBIE MTPOBOJIA, 20 WIT.

KJTIOY

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB PlS

cobuparoias JuH3a, hokycHoe paccrosiuue 100 mm
coOuparoias JuH3a, GOKycHOe paccTosiHue SOMM
pacceuBaroIas JTuH3a, (POKYCHOE paccTOsHUE -75MM
IKpaH

ONTUYECKAsI CKaMbs

cnaig «Mogeinb npeaMeTar

OCBCTHUTCIIb



MOTYLUWIHHJP C IJIAHIIETOM C KPYTOBBIM
TPAHCIIOPTUPOM

[Tpubop A nu3ydeHus ra3oBbIX 3aKOHOB
Kanuuisipsl

Hudpaxnmonnas pemierka 600 mTpuxos/Mm
Hudpaxmuonnas pemetka 300 mTpuxos/Mm
3epkano

Jlazepnas yka3ka

[Tonapoun B pamke

Illenu KOnra

Karymika MoTOK

bnok guonoB

biiok koHIEHCATOPOB

Kommnac

Marunut

DJIEKTPOMArHUT

OnuiIKH xeJe3Hble B 0aHKe

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 203213900564843355954824568531 281433305066908450
Bnageney Bonkoea HatanbA KMeBaHoBHa
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