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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHErO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUU TIpernojiaBanusi yuyeOHoro npeamera «duszmka» B oOpa3zoBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHsI, a TAKKe
YUYHUTBIBAET HEOOXOAUMOCTh pEATM3ALMN MEXKIPEIMETHBIX CBS3e (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU u3yuyeHus (U3UKN Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIJIaHUPYEMbIE
pe3ynbTaTthl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METANpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yuyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yOmui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenessieT  XapakTep U pa3BUTHE
pa3zHoO0Opa3HBIX TEXHOJIOTHH B cpepe SHEPreTUKU, TPAHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOICTBAMH W Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJIa/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHME YMEHHH NPUMEHSATh HAYYHBIA METO]
MO3HAHUS TIPU BHITIOJHEHUN UMHU YYEOHBIX UCCIICOBAHUH.

B ocHOBY Kkypca pusuku 111 ypOBHS CpEHETO 00111eT0 00pa30BaHUsI TTOJIOKEH
pAA UIEeH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoes eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYT ¢usnyeckux Teopuil. BemymuMm B Kypce sBIsieTcs
dbopMupoBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc hbusuku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPUIOKEHUN H3yUYEeHHbIX
TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYXKIEHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpPEAHEro OOILIEero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TeOpuH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, IPaHULIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CucTeMHO-IeSITeNNIbHOCTHBIN TMOJAX0A B Kypce (PH3UKU peamu3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIMXCs.
Ji1st 6a30BOT0 YpOBHS Kypca (PU3UKHU — ITO UCIOJIb30BAaHUE CUCTEMBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPaTOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHHYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIadOpaTOpHBIX padOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYUIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAaHWPOBAHUS W OCHalleHus kKaOuHeta ¢usuku. [Ipu
3TOM O0ECTeunBaeTcsi OBJAJCHHE OOYYAarONIMMHCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHUE yIes€TCs PEIICHNIO PACUETHRIX M KAU€CTBEHHBIX 3a]1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIIOTCA 3a/1a4M C IBHO 3aJaHHON
bu3nyecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh W3YYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HWHTErpUpysl 3HAHUS W3
pasHbIX pa3naesnos. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUsI (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY KaIOLIEH
KU3HH, TpeOyromue BBIOOpA (U3UYECKOW MOACNU IS CUTYyalWHd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k MaTepuambHO-TEXHUUECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3HKK HA ypOBHE
cpenHero ooOiero oopa3oBaHUs JIOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
KabuHeTa (PU3MKU WIM B YCJIOBHMSX HHTETPUPOBAHHOIO KaOMHETa IPEIMETOB
€CTECTBEHHO-HAYYHOr0 1MKiIa. B kabuHere (U3MKU AOHKHO OBITH HEOOXOIMMOE
1abopatopHoe 0O0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTrpamMme IO
¢u3MKe YICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JleMoHCTpallMoHHOE  000pyAoBaHHE (OpPMHPYETCS B COOTBETCTBUM C
OPUHLIAIIOM MHUHUMAJIBHOM JIOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
INEPEYUCIIEHHbIX B IporpamMme 10 (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMUSI U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHI.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YYEHWYECKUX MPAKTUYECKUX pPadoT
dopMupyeTrcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeYMBAaEeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTHueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BAaHUU AHAJOTOBBIX U ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

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

o (dopMupoBaHHE WHTEpeca W CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJdbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa H3yueHHUs] OCHOB
CTPOCHHMSI MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIB30BAHUEM
($u3nyeCKUX 3HAaHUM U HAYyYHBIX J10Ka3aTeIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJOTHIA.

JlocTrxeHne ATUX Iene 00ecreunBaeTCsl pelieHneM CIeAyIONINX 3a1ad B

mpoliecce u3yueHus Kypca (U3uK1 Ha YpOBHE CPEHETO O0Iero oOpa3oBaHuUs:

e TMpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHWKY, MOJICKYJSIpHYIO (HU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PH3UKY ¥ SJIEMEHTHI aCTPOPHU3UKH;

e (opMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS  JUIs
OOBsICHEHHsI (PU3MUECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3INYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOUINX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOAAMHU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMM HJIsi pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha usyuenne Qusuku (0a30BbI YpOBEHH) Ha YpPOBHE CpPEAHETO OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3NKE IMepeyeHb JTa0OpaTOPHBIX H
MPaKTUYECKUX PaOOT SBISIETCS PEKOMEHJIOBAHHBIM, YUYWTENb [EJae€T BHIOOP
MPOBEJCHUSI J1a0OpaTOPHBIX PadOT U OMNBITOB C YYETOM HWHIUBUIYTBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

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

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HaydHble TUIIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpMUPOBAHWU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJloroBble W IU(POBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpOCTh (CpemHsIsi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMkeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMelIeHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuonuHeitHoe nBrkeHue. J[BUKEeHNE MaTEpUAIBHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEIavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeobpazoBaHue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

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

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO Ma/ICHHUS.

Hanpagiienne cKopocTy Ipu ABHKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopmvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoi 3akon HeroToHa miis
MaTepuagbHON TOUKU. Tpernil 3akoH Hpl0TOHA 1151 MaTepranbHbBIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsokectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoyibxkeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJKOCTHU UJIU Ta3e.

[TocTynarensHOE U BpaliaTeaIbHOE IBIXKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CuJIbI OTHOCUTENIBHO OCH BpauieHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3axkoH HerotoHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTte. Bec Tena npu yCKOpEHHOM MOABEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanrie 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axkoubl coxpanenus é mMmexanuke

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiel. MOIIIHOCTE CHIIBI.

Kunernueckasi »Heprusi MarepuaibHOW TOYKU. Teopema 00 H3MEHEHUU
KUHETHUYECKOUN YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs YIpYyro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIM3HU MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C UBMEHEHUEM MEXaHUYECKOM SHEPTUH CUCTEMBI Te. 3aKOH
COXpPaHEHUSI MEXaHUYECKOM YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCcTpOilCTBA M MPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIMATEHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydenne abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOAUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEH H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyl. KonuyectBo BemectBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temreparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPUHM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEel KWHETUYECKOW SHEpruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHHEe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpiThl 110 U PY3UHN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HICAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHaMuKu

TepmonuHamuueckass cucrema. BHYTpeHHsASI 3HEpPrusi TEPMOJAMHAMHUYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIO0THI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoMm mporecce. I[lepBblii 3aKOH TEPMOJIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
UHTEpHOpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruioBple  mamuHbl.  [IpUHOUNBL ~ JEWCTBHUST  TEIUIOBBIX — MAIIKH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3HOro
nevctBus TerwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ @uimMeHT Mmojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHU4ecKue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOJWIBHUK, KOHIULUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruy Teja MPHU COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHre BHyTpEHHEN SHEpruu (TeMIiepaTyphl) Tela IpH TeIuionepeiaye.

OnbIT N0 a1abaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHON TEMITOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHxaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachllieHHBbIH map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHA30TPONHS CBOMCTB
kpucrawioB. JKuuakue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBiaeHue u
KpUCTAJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHruuecKue yCTpOMCTBA M MPAKTUYECKOE NPHUMEHEHHE: TUTPOMETp U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYYEHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenue npyu noHM>KEHHOM JJaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habmroienue HarpeBaHusl 1 MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JlemoHCTpanust KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHre 0OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3anus Tea. DISKTPUUECKU 3aps. [[Ba BU1a 3JIEKTPUYECKUX 3apsd0B.
[IpoBOAHUKHM,  JUANEKTPUKH U  TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodeuHbli 3€KTPUYECKU 3apsi.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro moiid.  IIpuHuumn



CYHEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpoBOOHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHncarop. DIeKTpoEMKOCTh MJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEeHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbsiii 3n1ekmpuueckuii mox. Toxu ¢ paznuunvix cpeoax

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 y9acTKa LETH.

DNEeKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MApALIEIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora onexkTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIasi CHJia U BHYTPEHHEE CONMPOTUBICHUME HMCTOYHUKA TOKA.
3akoH Oma i1 OJHOM (3aMKHYTO#) 35ieKTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIeKTPUYECKHUM TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX MTYUYKOB.

[TonynpoBOTHUKH. CobOcTBeHHas u npuMecHast MIPOBOJANMOCTh
noJIynpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomympoBoHUKOBBIE TTPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIIPSKEHMUS.

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

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXaA.

OOHOCTOPOHHSISI MPOBOAUMOCTD JIUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBIsIETCS €
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAy4HbIH (akT, runores3a, (Quanmyeckas BEIUUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpauKu U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIUIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEN U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOMALIWIHUKHA, HWCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCIIE HAHOMAaTEpUalOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AJIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMacHUMHAA UHOYKUUA

[TocTosiHHBIE MAarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUMHA. [[pHHIIMI Cynepno3niny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOW WHAYKIMU. KapTWHa JNMHUNA MAarHUTHOM HWHIAYKLIHWM I10JIS
MOCTOSIHHBIX MAarHUTOB.

MarautHOoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MarHUTHOTO TOJI JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. Bzanmoaencrsue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuina Jlopenua, €€ MOJlyJib U HalnpaBiieHUE. J[BUKEHUE 3apSKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe DANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHON
WHAYKIUU. OJIEKTPOABIKYLIAs Cuja HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapanes.

BuxpeBoe »siekTpuueckoe TmoJsie. DJEKTPOJBIKYILAS CUJIa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOMHIYKIIHH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHA [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKIWMHA MATHATHOTO TOJIS.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBHS MOCTOSSHHOTO MAarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKUIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHMYECKHE  KOJ€OaHMU.
["apmonnyeckue konebanus. [lepuon, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Ipu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJE€OaHUS B
UJeaTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJ€ATHLHOM KOJIeOaTeIbHOM KOHTYE.

[IpencraBienne o 3aTyxarolux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYX/I€HHBIE 3JIEKTPOMArHUTHBIEC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
AHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JJICKTpodHEeprun. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHON CUCTEMBI (MPYKUHHBIA WA
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezoHanca.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

OcnuorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HaIlPsDKEHUSL OT BPEMEHHU) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3sonanc mnpum mocienoBaTEIbBHOM COEAMHEHWH PE3UCTOpPA, KATYLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopnenb TMHUY 3JIEKTPONEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KOJ€OaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenenoBanne EPEMEHHOTO TOKA B LIEMU U3 NIOCIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJIHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHon BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIxana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4ecKue yYCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOOJIBHBIX BOJIH.

Koneob:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nntepdepenunu n auppakiuuy MEXaHU4eCKUX BOJIH.

3BYKOBOI pEe30HAHC.

Habmronenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOW KoJeOaHuH.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTepGepeHIINA.

Tema 3. Onmuxa

['eomerpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu cBera. ToueyHbld HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3oOpaxkeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETAa. AOCOIIOTHBIN MOKa3aTehb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ger.

Cobuparomiyie 1 paccerBaromye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTOsIHUE
U ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoeHne n3o0paxkeHuit B COOMPAIOIINX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOIEHUS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEp(EpPEHIUOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBUE HaOMIOACHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckre yCTpOWCTBAa M NPAKTHUYECKOE TMPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTpPAaHEHUE, OTPAKEHHE U MPEJIOMIIEHUE CBETA.
OnTuyeckue mpruodopkl.

[TonHOE BHYyTpEHHEE OTpakeHUE. Mozellb CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenne natepdepeHIInM CBETA.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[Tony4yenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Toydyenue ciexTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopmuvie padomul

W3MmepeHne nokazaresis NpesioMJIEHUs CTEKIIa.



HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI CIeNUAIbHON TEOPHUH OTHOCHUTEILHOCTH

[ paHuIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBETa B BAaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpallleHUE
JUIVHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun (OTOHA C €70 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
doToapdexra. YpaBuenue OiiHmTeiHa 11 poTodPpdekra. «KpacHas rpanunar
dboToaddexra.

JHasnenne cBera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE IEHCTBUE CBETA.

TexHuuecKue YCTpOICTBA M MPAKTHUECKOE TMPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAs OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO (oTOdhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -YacTHIL.
ILmanerapnas mopens aroma. Iloctymarel bopa. M3nydenue wu moriounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bujel
crekTpoB. CIEKTp YpOBHEW HEPrUr aToMa BOJIOPO/Ia.

BousHOoBBIE cBOViCcTBAa yacTull. BosHsl ne bpoiiist. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHuyeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmnronenue TMHEYaToOro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpoeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneneHnio coctaBa paJuoakTUBHOTO
u3nyuenusi.  CpoiictBa  anbda-, Oera-, ramma-usiydeHus.  BrnusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Snepnbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepusiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMoieicTBUS. EMUHCTBO (u3nueckoil KapTUHBI MUpA.

TexHn4eckre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIMX YACTHII.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

HccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM GoTorpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHS acTpoHOoMuUU. [IpukiiaagHOoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3BénHoro nHebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBOKEHHUE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHEKTpalibHBIM KJlacC —
CBETUMOCTB». 3BE3JbI TJIABHOM IIOCISIOBATEIBHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIaBHOM MOCJIEAOBATEIbHOCTH. BHYyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaGnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPENICTICHUS] TI0JIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro [lyTu.

Oo0o0maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHMUECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, POJib (U3UUECKOU TEOPUU B
dbopMHUpOBaHUHU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psiIy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbie CBI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsIeTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pemieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TIIOCKUX PUTYp U 00BhEMA TEll.

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

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHMS KPUCTALTHICCKON PEeETKH, CIEKTPATHHBIA aHATHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KW MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHAYKIHOHHAs I€4Yb, pajap, paguoNpUEMHHK, TEIEBHU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne yudeOHOro mnpenmera «®Pu3nkKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS y4eOHOro nmpeamera «Ou3nkay J0HKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOlUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEKIEHHI, COOTBETCTBYIOLIUX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacIIMpPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCSATENbHOCTh B MHTEpPECax TI'PakIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3aIINY;

YMEHHE B3aUMOJICHICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKTIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucymero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IesSTENbHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (DU3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BBIOOD
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KyJIbTYpbl, OCO3HAHHE TJI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacHIMpPEHUE OIbITa JEATEIbHOCTH SKOJIOTMYECKON HAINpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIATh MPOEKTHYIO U UCCIIEOBATENBCKYIO ACSTENBHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yYeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBUA:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaeMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OIIEHUBATh PUCKH TOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBUSAX PeaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarebCKHe AeHCTBUA:
BJIAJETh HAy4YHOW TEPMUHOJIOTUEH, KIIOUEBBIMU TOHATHUSMU U METOJAMH
busznuecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-MCCIICIOBATEIHCKON M MPOEKTHOMN NESITEIBHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHhHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3InIHBIX
METOJIOB MIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEeOOpPa3OBaHUI0O W TPUMEHCHHUIO B PA3IMYHBIX YyUeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBIABJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS JOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7add B 00pa30BaTEIIbHOM
JEATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HUKH;

JaBaTh OIEHKY HOBBIM CHTYAIlHsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TEPCHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUIECKYIO 00JacCTh
KU3HEICATCIHHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTek;

BBIJIBUTATh HOBBIC UJCH, MIPEIaraTh OpUTrHHATILHBIC TOAXOBI U PEIICHHUS,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora ¢ nnpopmanueii:

BJIaJICTh HAaBBIKAMHM IOJYyUYCHHS MHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBATH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAIMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3a/1a4 ¢ COOJTI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUCHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKAaHMS B Pa3IU4YHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS WH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpasi ONTUMAIIBHYIO
dbopMy TIPEICTABIICHUS ¥ BU3yaTH3aIUH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISATH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3PCHHS C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOU
paboTHI;

BBIOMpATh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA,

NpPUHUMATh TEIA  COBMECTHOM  JEATEIBHOCTH, OpPraHW30BHIBATH |
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pachpenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOH paboTHI,

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKIOTO YYaCTHUKA KOMAaH/IbI B OOIITHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

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

OCYIIECTBJIATh IMO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKECHNE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE NelCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTo IpeIMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUN;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYJAMIMH B O0JaCTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJ€Th HABBIKAMU  [O3HABATEJbHOM  pediieKcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENIBHBIX IPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHMUI;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
pEeLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPH aHAINU3E pe3yIbTaTOB
NeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPH aHAJINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTiKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MPOTPAMMBI 110
dbuzuke IS YpPOBHA CpelHero obOmero oOpa3oBaHUA Yy OOYYarOIIUXCS
COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABIICHUS Pa3BUTUA COOCTBEHHON IMOIIMOHAIIBLHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBATHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMIICHUE K JOCTIKCHUIO TSI U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

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

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

NHNPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 kiacce npeMeTHbIC Pe3yIbTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBbHOCTH JIIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOIEIICH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn (PU3NYECKUX 3a/ay;

pacno3HaBaTh (PU3NYECKHUE SBICHUS (IPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



IIEKTPOJIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHUE MO OKPY>KHOCTH, MHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OpOYHOBCKOE IBWIKEHUE, CTPOCHUE JKUIKOCTeH W TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUHU), TEIUIOBOE PaBHOBECHE,
VCllapeHue, KOHJICHCALMs, IUIABJICHHUE, KPUCTAJUIM3AaLUs, KUIICHUE, BIIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJIICHUA Ta3a NPU €ro HarpeBaHUU B 3aKPBITOM COCY/E,
CBSI3b MEXKIY IMapaMeTpaMH COCTOSHUSA Ta3a B M30MPOLECCAX, DJICKTPU3ALMS TE,
B3aUMOJICHCTBUE 3aPSA/I0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
MMITYJIbC T€JIa, KWHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOINHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIUHUIIBI,
HAXoJUTh (OPMYJIbI, CBA3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONB3Ysl (U3MUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi DHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIsI JHEprusi, pabora rasa,
KO3(PPUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBHUTATENsl; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
o0O3HAaUeHUsT W EAWHMIIBI, HaXOAuTh (OPMYJIbl, CBSA3BIBAIONIUE JIAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

ONMCBHIBAaTh N3YUYEHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsi,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIINAJIOB;
Py ONMHUCAHUM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHM CMBICT HCIIOJIb3yEMBbIX
BENTMYMH, MX OOO3HAUCHMS] M EIHUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JaHHYI0 (PM3UYECKYIO BEJITUYUHY C IPYTUMHU BEJIMUNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3MUECKUe
3aKOHBI ¥ MIPUHLIHUIBL: 3aKOH BceMUpHOTO TsroTreHus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DJSHEPIUHM, 3aKOH COXPAHEHHUsI HMITYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHIUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPIUU TEIUIOBOTO JIBUKEHHS MOJIEKYJI C
aOCOIOTHOM TeMIlepaTypou, MepBbIii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIpAKEHWE W yCJIOBUS (TPAaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MIPUHIIHITHI ICHCTBYS MAITUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3auyaTh yCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IOBCEIHEBHOM
KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOILIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NPU ITOM
dbopmynupoBath mpodaeMy/3aaady U THIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYIIMPOBATH
BBIBOJIBL;

OCYUIIECTBJISATh MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYSCKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUpPOBATH PE3YIHTATHI MOJYYCHHON 3aBUCUMOCTH (PU3UUYECKUX BETUYUH B BUJIC
TaONHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4deOHOTrO »HKCIIEPUMEHTa, Yy4eOHO-UCCIEOBATEIbCKOM W IMPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THble 3aJayd C SIBHO 3aJaHHOM (M3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIHMYUHBI U (HOPMYIIBI,
HEOOXOJUMbIe ISl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHUBATH PEAIbHOCTD
MOJIyYeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIC 33/1a4i: BHICTPAWBATh JOTHYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3nYecKue ABIICHUS,

UCIIOJIb30BaTh IIPU PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAaHUS, WHTEPIIPETAIUNA U TPECTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM HWHGOPMALIMK, TOJYYEHHOM W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIIM3UPOBATH MOTyIaeMyt0 HH(OPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpalieHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH CPEAE;



paboTaTh B TpyIIe C BBHIMOJHEHWEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO paCHpeneisaTh OOSI3aHHOCTH U
MJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4yHON KAapTHHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIOJEH, IEJIOCTHOCTh M €IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TIPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN JCKTPUICCKUIN 3apsif, Tyd CBETa, TOYCUHBIN UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJIUHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMArHUTHAasT WHIYKIWSA, JEHCTBHE MAarHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpPAaHEHUE CBETa, OTPaXKEHUE, MpeTOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3¢dheKT), CBeTOBOES AaBleHUE, BOSHUKHOBEHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONKMCHIBATh W3YYCHHBIC CBOWCTBA BeEIIECTBA (DJICKTPUYECCKHE, MATrHUTHEIE,
ONTHYECKHE,  DJIEKTPUUYECKYI0  MPOBOAMMOCTH  Pa3IMYHBIX  Cped) H|
AJIEKTPOMArHUTHBIE SBJICHUS (TIPOIIECCHI), MCTIOJB3Ysl (DU3UYECKUE BEIHMYUHBIL:
NEKTPUUECKUIN 3apsijl, CUjia TOKa, JJIEKTPUUECKOE HAMpSIKEHHE, DIIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAs CHUJIa, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTYIIKA, SHEPTHS DJCKTPUUYCCKOTO M MArHUTHOTO IIOJICH, TEPHOJ M YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSTHUE U
ONTHYECKas CHJIa JIMH3BI, NMPU OINHWCAHWHM MPaBUILHO TPAKTOBATh (DU3UYCCKUN
CMBIC]T HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS W CAWHMIIBI, YyKa3bIBaTh
(b OopMyJIBI, CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUYHHY C IPYTUMH BETUUUHAMY,

ONMKCHIBATh W3YUYEHHBIE KBAHTOBBIC SIBJICHUS U TMPOIECChI, HCIOJIb3YS
dbu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPHOJT MOTypacnaga, SHEPTUs CBA3U



ATOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONIUE JIAHHYI0 (U3WYECKYI0 BEJIMYMHY C JAPYTMMH BEIMYWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUYNHBL

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENHLHOTO U MapasieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO pacipOCTpaHEHUs! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OMHIITeHa mia Gororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUSI HMITYJIbCA, 3aKOH COXPAHECHMS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPaHEHHs] MAcCOBOIO 4YHCIIa, MOCTysaThl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOEe BBIPAKEHHWE U YCIOBUS (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIIATh HAMIPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, CUJIbl AMmIiepa u cuiibl JlopeHia;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YueOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY M3 MPE/JI0KEHHOTO 000pYA0BaHUSs, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIE U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTATHI
MOJIyYeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUAE TaOMUI U rpaduKoB,
JieJIaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIEOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCIOBUS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMMBbIC I €€ PEIIeHHs, TPOBOJUTh PAcUEThl M OIEHUBATH PEATBHOCTH
MOJIyYeHHOTO 3HAaYeHUS (PU3UUECKOUN BEJIUUUHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYKIEHUH C OMOpPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3YecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIIOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMsI, UHTEPIIPETALIMM U IPEICTABICHUS
y4eOHOW W Hay4HO-TIOMYJSApHOW WH(GOpPMAIMKU, TMOJYYEHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAIUIUH, HOpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacCHOIO UCHOJIb30BAaHUS B IIOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIETO MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmieHuu ¢ OpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOILIEH CpEaE;

paboTaTh B TIpyINIE C BBIIOJHEHUEM pa3JIMYHBIX COLUAIbHBIX pPOJEil,
IUIAHUPOBaTh pabOTy TIpyHIbl, PaLMOHAIBHO PpacHpelessiTh O0OS3aHHOCTU U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBATHO OLICHUBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paCCMATPUBAEMOM TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmMeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne ni/mn P Kourpoububie = IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®uznKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa LHOK
) 8 Y https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarnia > https://m.edsoo.ru/7f41bf72
29 JnHamixa 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro nio pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnnoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 Buommorexa LOK
https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK
’ @Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Pasnea 4. JIEKTPOJAUMHAMUKA

bu6mmoreka [IOK
4.1 1
UIeKTpOCTATH 0 https://m edsoo.ru/7f41bf72
40 [TocTosiHHBIM 31€eKTpUYeCcKuil TOK. TOKHU B 12 bubmumoreka [IOK
' pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




11 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne n/m P Kontpoabnbie | IlpakTHueckue (mpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl
Paszpen 1. JIEKTPOINHAMUKA
11 MarnuTHO€e nojue. JIeKTpOMarHuTHast 11 1 3 bubnnoreka [JOK
) WHTYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHu4eCcKHe U JIEKTPOMArHuTHbIE 9 | bubnuorexa [JOK
' KOJICOaHHsI https://m.edsoo.ru/7f41¢97¢
29 MexaHU4eCKUE U SIIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢
2.3 Onrrka 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH

31 OCHOBBI CTICIIHATBHOM TEOPUH 4 | bubnunorexa [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHThI KBAaHTOBOW ONTHKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢c




bubmuoreka [JOK

. 4
4.2 Crpoerne aroma https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
. 5
4.3 ATOMHOC 7/1pO https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuoreka [JOK

5.1 DEeMEeHThl aCTPOHOMUU U aCTPOPU3UKU 7 https://m.edsoo.rw/7f41c97c
Wroro no pasaeny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o061maroniee MOBTOpPEHUE 4 ngj;ﬁf;;gﬁﬁﬂucwc
Htoro no paznemny 4
PesepsHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Koutpoasnbie | IlpakTuyeckue p
n/n Bceero u3yyeHusi = o0OpasoBaTesibHbIE
padoThI padoThI
pecypcbl
dusznKa — HayKa O MPUPOJIE.
1 Hayunnie MeT(})] bl HOCI:H;)HI/I?[ 1 bubmmorexa [OK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIEeT0 MUpPa
Poine 1 MecTo du3uku B

) (hopMHUPOBaHUH COBPEMEHHOM 1 bubmmoreka [JOK
Hay4HOW KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM EeATEILHOCTH JIIOACH
MexaHn4eckoe JBUKECHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmmoteka IIOK
neuxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpPHOE NpsAMONIMHENHOE 1 bubmuoreka [IOK
JIBUXEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE PSMOIMHEIHOE | bubmuoreka [IOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHne. Y CKopeHue 1 bu6nunorexa LIOK
CcBOOOIHOTO ITaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHUE.

. bubmuoreka [{OK
7 JIBrKeHre MaTepualbHON TOYKH 10 1
https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH




IIpuHLUII OTHOCUTENIBHOCTH

Kunernueckas OHEPTHUA

bu6nmoreka [IOK
8 INanunes. UnepuuanbHble CUCTEMBI
. https://m.edsoo.ru/ffOc3be8
orcuera. I1epseii 3akoH HeroTOHA
Macca tena. Cuia. [lpunnun
9 cynepro3uiuu cui. Bropoii 3akon bubmorexa [IOK
yHep - DTOPOT https://m.edsoo.ru/ff0c3bes
HeroTona nist MaTepuanbHOM TOUKU

10 Tperuii 3akoH HproTOHa 1151 bubmmoreka [JOK
MaTEPUAIIBHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMUPHOTO TAroteHus. Cuna

bubnunoreka LIOK
11 TsbkecTu. [lepBas kocMuyeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnuorexa [IOK
Tela https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koadpduument

13 TpeHus. Cuiia COnpOTUBIICHUS IIPU bubnnorexa [JOK
JBHWKECHUU Tena B s)KUAKOCTH UM https://m.edsoo.ru/ffOc3f76
rase
[TocTymarenbHOe U BpalareabHOe

14 JBIKEHUE a0COIIOTHO TBEPIOTO bubmmoteka IIOK
tena. MomeHT cuibl. [lnedo cuiebl. https://m.edsoo.ru/ffO0c41a6
VYcnoBust paBHOBECUsI TBEPIOTO Tela
NMnynsc MaTepuaibHOM TOYKH,

15 CHUCTEMBI MaTEPUAIBbHBIX TOUYEK. bubmuorexa [IOK
Nmmynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE IBUKEHUE

16 PaGoTta 1 MOIIHOCTH CHJIBL. bu6nunorexa LIOK

https://m.edsoo.ru/ff0c4502




MaTepuaabHOW TOUKH. Teopema 00
N3MEHEHUH KMHETHYCCKON OHCPIrun

17

IToTrenumanpHas SHEPTHUs.
[ToTeHunanbpHas 3HEpPrus ynpyro
nepopMUPOBaHHON TIPY>KUHBIL.
IloTeHunanpHas 3Heprus rena
BOJIN3H IOBEPXHOCTHU 3eMIIU

bubnunoreka LIOK
https://m.edsoo.ru/ffOc461a

18

[loTreHunanbHbIE U
HENoTEeHUUaIbHbIe CHIIbL. CBS3b
paboThI HEMOTEHIMAIIBHBIX CUJI C
U3MEHEHUEM MEXaHWYECKOM dHEpPIrun
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOHN YHEPTUn

bubnuoreka [{OK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas pabora
«HccrnenoBanue cBs3u pabOTHI CHITBI
C U3BMEHEHUEM MEXaHUYECKOU
SHEPTUU Tella Ha IpUMeEpe
PaCTSKEHUS PE3UHOBOTO KI'yTay

20

KonTponbHas pabota mo teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXpaHEHUsI B MEXAaHUKE

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

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TeOpuH. BpOyHOBCKOE JBUKEHNE.

Auddysus

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTep ABUKECHUS U
B3aMOJECUCTBHSA YaCTUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
KHUIKOCTEH U TBEPABIX TEI




23

Macca monekyn. Konuuectso
Bemtectra. [locTostHnas ABoraapo

24

TemnnoBoe paBHOBECHE.
Temneparypa u e€ usmMepeHue.
[Tkana remneparyp Llenbcus

25

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomroTHas TeMIepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUU
JBUKEHUS MOJIEKYJ. Y paBHEHHE
MenaeneeBa-Kianeiipona

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

27

3akoH JlanbToHa. ['a30BbIe 3aKOHBI

28

JlaGoparopHnas pabota
«HccrenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSHHSI
Pa3peKEHHOTO Ta3a

29

N3onpoueccs! B U1€aIbHOM Ira3e U
uX rpaduueckoe NpecTaBlIeHue

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJAVMHAMUYECKON CUCTEMBI U
crocoOb! e€ n3menenus. Konnuectro
TEIUI0ThI U paboTa. BHyTpeHHss
SHEPIUs OJHOATOMHOI'O UJI€aIbHOTO
rasa

bubmmoteka IIOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tennonepenaun

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenbHas TEMIOEMKOCTD BEIIECTBA.
KonnuecTBo TemioTs! npu

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5¢36




Teruionepenade. AanadbaTHbIA
mporece

IlepBbIil 3aKOH TEPMOAVHAMUKHU U

bu6nmmoreka [IOK

33
€ro IPUMEHEHHE K U30IIpoLreccaM https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocThb MpoIeccoB B
34 npu g e. Bropoit I3)aI<0H bubmorexa HOK
PHPOAE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKH
35 [Mpunuun nevicteus u KT bubnunoreka LIOK
TEIIJIOBOM MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KITJ]
17 DKoJIOTHYEeCKHEe TPOOIEMBI
TETUIOHEPTeTUKH
O06o0maromuit ypok
38 «MOJ‘II:K JII;J[l Ha}}llr()l)I/BI/IKa OcHOBBI bubmorexa LIOK
yAp ' https://m.edsoo.ru/ff0c6938
TEPMOAMHAMUKI
KonTponbnas pabota mo Teme
39 «MonexynspHas ¢puznuka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJANHAMUKI
40 ITapooGpa3zoBaHue U KOHACHCALMSL. bubmuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcoI0THAs 1 OTHOCHUTEIIbHAS
41 BJIQKHOCTh BO31yXa. HackIeHHBIM bubmorexa HOK
Ayxa. HAcHil https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
aMmopdHbIe Tera. AHU30TPOIHS
P d P bubnuoteka [JOK
42 CBOWCTB KpHUCTAIOB. Kuakue

KpucTaJlibl. COBpeMCHHBIe
MaTCpHraJibl

https://m.edsoo.ru/ff0c65f0




[InaBneHue n KpUCTATUIU3ALIMSL.

bu6nmoreka [IOK

43 VaenbHas TEIUIOTa IIJIaBICHU.
s hitps://m.edsoo.ru/ff0c6708
Cyb6numarus
bubnunorexa LIOK
44 VpaBHeHME TeIoBoro dajsanca
P hitps://m.edso0o.ru/ff0c6820
DJIeKTpu3anus Teil. DICKTPUUECKUN
45 3aps. JIBa BUa JIEKTPUUECKUX bubmmorexa [TOK
AL A p https://m.edsoo.ru/ff0c6bcc
3aps/ioB
IIpoBOAHUKH, JUDIEKTPUKHA U
46 H(I))JI IIPOBOIHUKN 3aK(I:H Bubmiorexa OK
ynip A ' https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs INEKTPUIECKOTO 3apsiaa
B3aumoneiicTBue 3apsiioB. 3aKoH
. . bubnnorexa [IOK
47 Kynona. TodyeuHslil aneKTpu4ecKuii
https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpssk€HHOCTB IIEKTPUYECKOro
43 nos. [IpuHnmn cynepnosuuuu bubmmnoreka HOK
JIIEKTPUYECKUX MoJel. JInuuu https://m.edsoo.ru/ffOc6df2
HaIPSHKEHHOCTH
PaGota cui anekTpocTaTuuecKoro
49 noist. Ilorennuan. PasHocts bubnuorexa [IOK
‘ . hitps://m.eds0o.ru/ff0c6£00
IOTEHI[AATIOB
IIpoBOOHUKHN U OUIIEKTPUKHU B
50 3J'Ip€KT OCTaTHYECKOM nol?Ie bubnuorexa [IOK
p ' https://m.edsoo.ru/ff0c7018
JupnexTpudeckasi IpOHUIIAEMOCTh
. bubnnorexa IHIOK
51 DnekTpoémMKkocTh. KoHnieHcatop nosmorexa I

https://m.edsoo.ru/ff0c7126




52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTopa. DHEeprus
3apsKEHHOT0 KOHJIEHCaTopa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas pabota "N3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAILHOTO
anmnapara, CTpyiHOro npuHTepa.
DJIEKTpOCTaTUUYECKasl 3alUTa.
3a3eMiIeHre AIEKTPOIPUOOpOB

55

DNEeKTPUYECKHI TOK, YCIOBHS €r0
cyiectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma jist
y4acTKa 1ernu

56

[TocnenoBarenbHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTMHEHHE
poBOAHUKOB. JIabopaTtopHas
pabota «/3y4yeHne cMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c74£0

57

Pabora 1 MOIIIHOCTH
3IEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa i MOJIHOH (3aMKHYTOH)
anekTpudeckoit nemnu. Koporkoe
3ambikanue. JlaboparopHas padota
«3mepenne DJIC ucTtouyHnKa TOKa U
€ro BHYTPEHHETO CONPOTHUBIICHHS

0.5

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




59

PesepsHblii ypok. KonTponbsHas
pabota mo Teme
"DnexkrpoauHamuka /
Bcepoccuiickas npoBepodHas
paborta

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

60

O6o0mmaromuii ypok
«ONeKTpoIUHAMUKa /
Bceepocculiickas npoBepoyHas
paborta

bubnunoreka LIOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAas TPOBOIUMOCTh
TBEPJBIX METAJIOB. 3AaBUCUMOCTD
CONIPOTUBJICHHS METAJIJIOB OT
Temreparypbl. CBEpXIIPOBOJIUMOCTh

62

DNEeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyUYKOB

63

[TonynpoBOAHHKH, X COOCTBEHHAs
U IIPUMECHAs IIPOBOIUMOCTb.
CgoiicTBa p—n-Tiepexoa.
[TonynpoBOAHUKOBEIE TPUOOPHI

bubmmoteka IIOK
https://m.edsoo.ru/ffOc84ae

64

DNEKTPUUECKUH TOK B pacTBOpPax U
pacIuiaBax 3JI€KTPOJIUTOB.
ONEKTPOIUTHYECKAS AUCCOLUALIUS.
OneKTponaun3

bubmmoreka IIOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTPUYECKHUM TOK B raszax.
CaMOCTOSTENIBLHBIN U
HECAMOCTOSITENIbHBIN pa3psl.
Momnuawns. [1na3zma

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

66

DnexTpuueckue nprudopsl U
YCTPOWCTBA M UX MPAKTUIECKOE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c86fc




npuMeHeHue. [IpaBuna TeXHUKH
0€e30I1acCHOCTH

KonrponsHas pabora o Teme

67 «Qnekrpocraruka. [TocTosHHBIM 1 Bu6muotexa [JOK
JJIEKTpUYECKU TOK. Toku B https://m.edsoo.ru/ffOc8a8a
pa3IUYHBIX Cpegax»

68 PesepBHblitl ypok. O600maromuii 1 bubmmoreka [JOK
ypok 1o reMam 10 knacca https://m.edsoo.ru/ffOc8f6c
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
o
Jrj;n Tema ypoka Bcero Konrpoapusie | Mpakruteckue flI:;:eHHSI :)Ig[?al;zizlfeﬂbﬂme
padoThI padoThI pecypes:
[TocTostHHBIE MATHUTHI U X

| B3auMo/ieiicTBue. MarHuTHOE ToJIe. | bubmuorexa [JOK
BekTop MarHuTHOM MHIYKIIHH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKUIHUH
MarauTHO€E 1oJIe MPOBOJIHHUKA C

) TokoM. OmbIT DpcTena. | bubnuorexa [JOK
B3aumopeiicTBue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabdota «3yuenue

3 MAarHUTHOTO IOJIA KaTYIIKH C 1 1 bubmmorexa LOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBMEe MarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubnuoreka [IOK
«Uccnenosanue neicTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOMY
JlelicTBME€ MarHUTHOTO TTOJIS HA

5 JBIKYIIYFOCS 3apSKEHHYIO 1 bubnnorexka [JOK
gactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunel JIopeHna

6 DneKTpoOMarHuTHask UHIYKIHUS. |

[ToTrok BeKTOpa MarHUTHOM




unaykuun. DJC uHAyKIMU. 3aKoH
3JEKTPOMArHUTHON MHIYKIIUU
®Dapanes

Jlaboparopnas pabota
«UccnenoBaHue SBiacHUS
AJIEKTPOMATHUTHOW MHTYKIIHI)

bubmuoreka [JOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTB. SIBIeHUE
camonHykuuu. J1C
CaMOUHIYKIIUU. DHEePrust
MarHMTHOTO TIOJISl KaTYIIKU C TOKOM.
DIEKTPOMArHUTHOE T0JIe

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

TexHuueckue ycTpoicTBa U UX
IIPUMEHEHUE: TOCTOSSHHBIE MAarHUTHI,
AJIEKTPOMAarHuThl,
ANEKTPO/IBUraTEINb, yCKOPUTENIN
3JIEMEHTApHBIX YaCTHII,
MHAYKLIUOHHAS 1eYb

10

O6006maronuii ypok «MarautHoe
noJie. DIeKTpOMarHUTHas
VHTyKIIHSD)

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

11

KonTponbHas pabota mo Teme
«MaruuTtHoe 1ojJe.
DneKTpoMarHuTHast UHIYKIUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00o/1HBIE MEXaHUUECKUE
Kosebanus. ['apMoHnUeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

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




13

Jlaboparopnas pabota
«HccnenoBanre 3aBUCUMOCTH
MepHoIa MaJbIX KOJICOaHHIA rpy3a
Ha HUTHU OT AJIMHBI HUTU N MAaCChl
rpy3a»

14

KonebaTenbpHbIi KOHTYD.
CB0OOOIHBIE ANEKTPOMArHUTHBIE
Koje0aHus B UA€aIbHOM
Koje0aTebHOM KOHTYpe. AHAIOTHUs
MEXIy MEXaHUYECKUMH 1
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akon
COXPAaHCHUA SHCPIrUr B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpe

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

16

[Ipencrasnenue o 3aTyxarmux
KoseOaHusx. BelHyX1eHHbIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. Beinyx1eHHBIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHHs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.

CuHyconJaNbHbIN IEPEMEHHBIN TOK.

MomHOCTh IEPEMEHHOT0O TOKA.
AMIUTMTYTHOE U JIEMCTBYIOIIEE
3HAUYCHUEC CHUJIBI TOKA U HaHpH)KeHI/ISI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpauchopmarop. IIpoussoactso,
nepenavya u norpedieHue
JIEKTPUYECKON SHEPTUN

19

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO

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




3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIiepesad

DKOJIOrM4eCKUe PUCKU TIpU
IIPOU3BOICTBE IEKTPOIHEPTUN.

20 KynbTypa ucnosb3zoBanus
3JIEKTPOIHEPTUH B IOBCEAHEBHOMN
KU3HU
MexaHudecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
bubmuorexa [JOK
21 CKOpOCTh pacnpoCTpaHEHUS U
https://m.edsoo.ru/ff0cca54
JuiHa BoJiHbl. [lonepeunsie u
MIPOJI0JIbHBIC BOJHBI
2 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh bubnnoreka [JOK
3ByKa. Beicota Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHBIE BOJIHBI, UX
. bubmuoreka [JOK
23 cBoKcTBa U cKopocTh. [Ikama
https://m.edsoo.ru/ff0ccfe)
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIBI paTUOCBSI3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBa3u. Paguonokanus
)5 KonrtponsHas padora «Konebanus u bubnnoreka [JOK
BOJIHBID» https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE pacpoCTpaHEHNe
26 CBETa B OJTHOPOJHOM Cpee. bubmuorexa [JOK

ToueuHslii HICTOYHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350




OTtpakenue cBeTa. 3aKOHbI

bu6mmoreka [IOK

27 OTpaeHI C\]? era. Hoctpoenne https://m.edsoo.ru/ffOcd4e0
n300pakeHH B TUIOCKOM 3€pKajie
[Ipenomiuenue ceera. [lonnoe
)3 BHYTpPEHHEE OTpaKEHUE. bubmumoreka [IOK
[IpenenbHbIiA yroy MoJHOIO https://m.edsoo.ru/ffO0cd 76
BHYTPEHHEI0 OTPAKEHUS
29 Jlaboparopnas pabota «3mepenue bubnuorexa [JOK
IOKa3aTelisl IPEJTOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenne n3o0pakeHui
. bubmuorexa [JOK
30 B uH3e. @opMysia TOHKOM JIMH3BI.
https://m.edsoo.ru/ff0cddle
VYBenuueHue JTMH3bI
JlaGoparopHnas pabota
31 «MccnenoBanue cBOWCTB
M300paKEHUH B JIMH3AX)
Hucnepcus cseta. CloKHBIN cOCTaB
3 6enoro ceera. L{Bet. JTabopaTtopHas
pabora «Habmtonenue nucriepcuu
CBETa»
13 WnuTtepdepennus creta. Audpaxius bubnnorexka [JOK
cera. JluppakironHas pemerka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue mpuOOPHI U yCTPOUCTBA
35 1 yCTIOBHS MX O€30MacHOTO
IIPUMEHEHHUS
36 I'panu1IBI TPUMEHUMOCTH bubnnorexa [JOK

KJ1aCCUYE€CKOM MEXaHUKH.

https://m.edsoo.ru/ff0cf862




ITocTynatel cienuabHOU TEOPUU

OTHOCUTEIbHOCTH
OTHOCUTENBHOCTD
bubmuoreka [JOK
37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHUE JTUHBI
OHeprus U UMILYJIbC
18 pensTUBUCTCKOM yacTubl. CBA3b bubnmoreka [JOK
MacChl C 3HEPrUel U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
KonTponbnas pabota «OnTuka.
. bubmuorexa [JOK
39 OCHOBBI crielMaIbHON TEOPUU
https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. opmyna [1nanka. bubnuoreka [IOK
DHeprus U UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEIOBAHUE Eub OK
41 ¢dotordpdekra. OnbiTel A. T nommoreka L
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtordpdekra. YpaBHEHHE
. (? P P bubmuorexa [JOK
42 DiiHiTeliHa s poTtodrddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpachnas rpanuna» ¢otospdexra
JlaBnenne cBera. Onbitel I1. H.
. bubnuoteka [JOK
43 JleOeneBa. XuMHU4ecKoe IENCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPaKTUYECKOE IPUMEHEHHUE:

(dhoTorIeMEeHT, POTOAATUHK,
COJIHEYHast OaTapesi, CBETOIHO/




Pertennie 3agad mo reMe «DJIeMEHTHI

bu6mmoreka [IOK

45 KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Mopeinb aroma Tomcona. OnbIThI

46 Pesepdopna no paccesHuro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactull. [LtanerapHas Mozienb aToMa

47 [Toctynatel bopa bubmmorexa [IOK

https://m.edsoo.ru/ff0dOafa
W3nydenue u nornoiieHue GoToHOB

43 IIpY IIEPEXOZE aTOMA C OJTHOTO bubnuoreka [IOK
YPOBHSI SHEPTUM Ha APYroil. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHoBBIE cBOMCTBA YacTull. BosHbI

49 ne bpoina. KopnyckynsipHo- bubnuorexa [JOK
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYK/ICHHOE U3JIy4eHHE
OTKpbITHE PaIUOAKTUBHOCTH.

50 OmnsiThl Pesepdopraa mo bubnnoreka [JOK
OIIPEAEIIEHNIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaaOAKTUBHOTO U3ITYyUYEHUS
CgoiicTBa anb(da-, 6era-, ramma-

51 n3iydeHus. BausHue
PaINOaKTUBHOCTH Ha KUBbIE
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

57 N3otombl. Anbda-pacma. bubnuorexa [JOK

DIEKTPOHHBIN U MO3UTPOHHBIN
6era-pacnaj. ["amma-u3znyuyeHnue

https://m.edsoo.ru/ff0d1162




53

OHeprus cBA3M HyKJIOHOB B S/pE.
Snepubie peakuuu. S nepHbii
peaktop. [IpobremMbl, TEPCIIEKTHBHI,
JKOJIOTUYECKHE ACIIEKTHI A1ePHON
SHEPIreTUKU

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

54

DJyieMeHTapHbIe YacTUllbl. OTKPBITHE
o3uTpoHa. MeToibl HAOMIOACHUS U
PEruCTpaly 3JIEMEHTAPHBIX
yactul. Kpyrisliii cron
«DyHaMEHTaIbHbIE
B3auMOJIeUCTBUS. EAMHCTBO
(bu3N4IeCKOil KapTHHBI MUPa»

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

55

Dransl PasBUTHA aCTPOHOMHHU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE acCTPOHOMHUHM. Bun
3BE3aHOTO HeOa. Co3Be3ausl, spKue
3BE3/1bl, IUIAHETBI, UX BUIUMOE
neukeHue. CoaHeyHas cuctema

56

Connue. ConHevyHast aKTUBHOCTb.
Ncrounuk sHeprun ConHuIa U 3BE3]1

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTHUKU. 3BE3/1bI [TIaBHOU
IIOCJIEI0BATEILHOCTH. BHyTpeHHEE
ctpoeHue 3BE31. COBpeMEHHBbIE
MIPEACTABJIEHUS O IIPOUCXOKIACHUU U
sposrronny CoJiHIa U 3BE3

58

Mneunsiii [1yTe — Hama
T'amakTuka. Ilomoxenue u
nerokenne Connna B ['amakTuke.




lNanmakTuku. YEpHbIE ABIPHI B sA1pax
TJIAKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonbmoro B3peIBa.
PennkroBoe uznydenue.
MeraranakTuka

60

Hepemennsie mpo6ieMbl
aCTPOHOMUU

61

KonTponbHas paboTta «neMeHTb
aCTPOHOMHU U acTPOPUIUKM»

62

O6o6matomuii ypok. Ponb pusuku
1 aCTPOHOMHH B SKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMATbHON 1
ITUYECKOHN cdepax IesaTeTbHOCTH
yeJaoBeKa

63

O6o0maromuii ypok. Pois u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHON KapTHUHE
MUpa

64

O6o06maromuii ypox. Poib
¢buznyeckoil Teopun B
(bopMHpOBaHUU MPEICTABIECHUI O
¢u3nyeckoil kapTUHE MUpa

65

O6o06muraromuit ypok. Mecto
(bHU3MUECKON KapTHHBI MHpPa B
o01IeM psiy COBpEMEHHBIX
€CTCCTBCHHO-HAYUYHBIX
MPEJICTaBICHUN O IPUPOJIE




66 PesepBHbIil ypok. MarHutHoe noie.

DneKTpoOMarHuTHast UHIYKIUs

PesepBubiit ypok. OnTuka. OCHOBBI
67 CIELIMAIbHOM Teopun
OTHOCHUTEJIBHOCTH

68 DJIeMEHThI aCTPOHOMUH U

acTpou3uku

Pezepusiii ypok. KBantoBas ¢usnka.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NnporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

10.1

JleMOHCTpHpOBAaTh Ha TpUMEpax pojib M MecTo (U3UKH B
(bopMHpPOBaHUN COBPEMEHHOW HAayYHOW KapTUHBI MUPA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKON JEATEIBHOCTH

nroaen

10.2

Y4YuTBIBaTE TpPAHHWIBl TNPUMEHEHUS U3YyUEHHBIX  (pu3muecKux
MoOJIeNIel: MaTepuaibHas TOYKA, WHEpIMallbHAs CHUCTeMa OTCYETa,
abCcoMIOTHO TBEPIOE TENIO, UCANIBHBIN ra3; MOJEIN CTPOCHHUS T'a30B,
KUJKOCTEH M TBEPABIX TEJ, TOUEUHBIN 3NEKTPUUECKUN 3apsi — MPU

penreHnn (GU3NIECKUX 3a1a4

10.3

Pacno3naBath pusnueckue sBiaeHuUs (IPOIECCHl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUHU
CTPOCHHsI BEIIECTBA M JJICKTPOJAWHAMHUKH: DPABHOMEPHOE W
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JIBM)KEHUE, CBOOOIHOE TaJ[CHHE
TeJN, JBWKEHHUE IO OKPYKHOCTH, MHEPLHUs, B3aUMOJICHCTBUE Te;
muddy3usi, OpPOYHOBCKOE JBIM)KEHUE, CTPOCHHE >KUIKOCTEH W
TBEPABIX Tel, W3MEHeHue o00béMa Ten Tpu HarpeBaHUU
(oxJakieHnn), TEIJIOBOE PaBHOBECHE, HCIApEeHHE, KOHICHCAIUs,
MJaBJ€HUE, KPUCTAJUIM3AIMs, KHUIIEHHE, BIAKHOCTh BO3/yXa,
MOBBIIICHUE MJaBJICHHS ra3a NpPH €ro HarpeBaHUU B 3aKPHITOM
cocyzne, CBS3b MEXIy TapaMeTpaMH COCTOSIHHSI Ta3a B

nu3orponeccax; JCKTpU3anus T, B3aPIMO)IeI>'ICTBHe 3apsaa0B

10.4

OmnwuceiBaTh MEXaHUYECKOE JBIM)KEHHE, HCIONb3ys (U3NYECKHe
BEJINYUHBI: KOOPJAUHATA, IYTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJIa, UMIYJbC Tela, KHHETUYECKas DSHEprus,
MOTEHIMAJbHAsE HSHEpPrus, MeXaHudeckas paboTa, MeXaHHuYecKas
MOIITHOCTh; TNPH ONHCAHUU TPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICI HCHOJb3YEMBIX BEJIMYUH, HX OOO3HAYEHUS U €IUHHUIIBI,
HaXOJUTh (OPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (U3NYECKYIO BETUUUHY

C ApyYTUMHU BCINYNHAMU




10.5

OnuchiBaTh H3yYEHHBIC TEIJIOBBIE CBOWCTBA TEN M TEIUIOBBIC
SIBJICHUS, HCHOJB3ysl (U3MUECKHE BEJIWYHMHBI: JaBJICHUE Tra3a,
TEMIEpaTypa, CPEIHsAs KHHETHYECKas OSHEPIrus XaoTHYECKOI'o
JIBYDKCHHSI MOJICKYJI, CPEIHCKBaJpaTH4YHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTH, BHYTPEHHSAs OJHeprus, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOT0 MEWCTBUS TEIUIOBOTO JBHUTATENS; IMPU
ONMKMCAaHWU  TPABWIBHO  TPAKTOBaTh  (U3UYCCKUH  CMBICI
HCIIOJIb3YEMBIX BEJIUYNH, UX O0O03HAYEHUS M CAMHUIIBI, HAXOIUTh
GbopMyJIbl, CBSA3BIBAIOIIKE JaHHYIO (DU3MYECKYIO BEIMYHHY C

APYTrUMH BCIIMYHUHAM

10.6

OnuceiBaTh M3YYEHHBIE HIIEKTPUYECKUE CBOMCTBA BeEllleCTBA U
JNEeKTpUYECKUE SBIEHUS (TMPOIECChl), HCIONB3YsS (U3NUECKUE
BEJIMYMHBL:  DJIEKTPUYECKUI  3aps,  DJIEKTpUUECKoe  IOJIE,
HanpspKEHHOCTh  IT0JIsA, MOTEHIMaJl, Pa3HOCTh IOTEHLMAJIOB; IPHU
OMKMCAaHWW  TPABWIBHO  TPaKTOBaThb  (U3MYECKUH  CMBICI
WCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUS U €AMHMIIBI; YKa3bIBaTh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BETHUUHY C IPYTUMHU

BEIn4YnHaMun

10.7

aHAJM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBJICHUS, MCIIOIb3Ys
(u3nyecKkre 3aKOHbI U MPUHIUIBL: 3aKOH BCEMHUPHOTO TIAroTeHus, I,
I n 111 3axonBl HEIOTOHA, 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPT UM,
3aKOH COXPaHEHHUs UMITYJIbCA, [IPUHLIUII CYTIEPIIO3ULIMHA CUJL, IIPUHLIMIL
PaBHOIIpaBUs HMHEPLUAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYIO0 TEOPUIO CTPOEHUS BEIIECTBA, TA30BbIE 3AKOHBI, CBA3b
CpPEeIHEW KMHETHYECKOW SHEPIMM TEIUIOBOIO JIBMIKEHMS MOJIEKYJ C
a0COIIOTHON TeMIlepaTypoi, MepBblii 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAaHEHHUs DJIEKTPUYECKOIrO 3apsnaa, 3akoH KyioHa; mpu 3ToM
pas3nuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE NPUHIUIBI JEHCTBHS MAallMH, TPUOOPOB U
TEXHUYECKHUX YCTPOWCTB; pa3iuyaTh YCJIOBUA HX O€30MacHOro

HUCIIOJIb30BaHHUA B HOBCGHHeBHOI\/'I KHU3HU

10.9

BBINOMHATE SKCIEPUMEHTHI 110 UCCIEIOBAHUIO (PU3MUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pH 3ToM (GopMyIHpOBaTh MpodiaemMy (3aaady) U TUIIOTe3y Y4eOHOTo
HKCHEpUMEHTa,  cOoOMpaTh  YCTaHOBKY U3  MPEUIOKEHHOIO

000pyI0BaHUs, TPOBOAUTH OMBIT U (POPMYJINPOBATH BHIBOIBI




10.10

OcyiecTBiATh MpsIMbIE W KOCBEHHBbIE HU3MEPEHHUS (PUINYECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUs U

HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKHA HOFpGHIHOCTefI 1/13MepeH1/1171

10.11

HccnenoBath 3aBUCMMOCTH MexAy (U3MYECKUMHU BEIMUMHAMHU C
HCIIOIIb30BAHUEM IIPSIMBIX HM3MEPEHUH; IPU 3TOM KOHCTPYUPOBAThH
YCTAHOBKY, (DMKCHPOBATh pE3yJIbTaThl MOJYYEHHOW 3aBUCHMOCTHU
(bu3MYECKUX BETMYHH B BUI€ TaOIUI] U TpadUKOB, 1e1aTh BHIBOJIBI IO

pe3yiibTaTaM UCCIECA0BAHNA

10.12

Cobnromate mpaBwia 0e30MacHOrO TpyAa MpHU  MPOBEACHUHU
UCCIICOBaHUH B paMKax Y4eOHOro SKCHEPHUMEHTa, Y4eOHO-
UCCIIEI0BATEIbCKON U MPOEKTHOM JESTEIFHOCTH C UCIIOJIb30BAaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOT0 000PY10BaHUS

10.13

Pemrate pacu€rHble 3aauul ¢ SIBHO 33JJaHHON (U3NYECKOI MOJIEIBIO,
UCHOJb3ys (hrU3MyYecKre 3aKOHbI U MPHUHLUIBI, HA OCHOBE aHalu3a
yCIOBUSA 3aJaud  BbBIOMpaTh (U3UUECKYI0 MOJEINb, BBIIEIAThH
¢busnvecKkne BeMTMYNHBI 1 OPMYIIbI, HEOOXOAUMBIE IS €€ pelIeHus,
MPOBOAUTh pacu€Tbl M OLEHUBAaTh PEAJbHOCTh IOJyYEHHOTO

3HAa4YCHUA (1)I/ISI/I‘ICCKOI>'I BCIINYHHBI

10.14

Pemate  kauecTBEHHbIE  3aJaud:  BBICTPAMBATH  JIOTUYECKH
HENPOTUBOPEUMBYIO LIEMOYKY PACCYKICHUN C OMOPON HA N3yUYECHHBIE

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/BI/I"IeCKI/Ie SABJICHUSA

10.15

Wcnonp3oBath mpu pemieHnH Y4eOHBIX 3a/Jad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJIsl TOUCKA, CTPYKTYPHUpPOBaHUS,
UHTEpIpEeTalluyd M MPeJICTaBICHUsS y4eOHOM M Hay4HO-TIOMYJISIpHON
nH(pOpMaINHY, TOTYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTHYECKU

aHAJIM3UPOBATH MOTyYaeMylo HH(OPMALIHIO

10.16

[IpuBoAMTH MpHUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

10.17

Hcnonb30BaTh TeopeTHUECKHE 3HAHUS MO (U3UKE B MOBCETHEBHOM
KHU3HM JUisi  o0ecriedeHuss O€30macHOCTH Tpu  OOpalleHuu ¢
npubopaMM M TEXHUYECKUMH YCTPOHCTBaMH, JJsl COXpaHEHUs
3I0pOBbsI U COOJIOIEHUSI HOPM HKOJIOTUYECKOTO IOBEICHHS B

OKpY>Kalolleu cpene

10.18

PaboTaTh B rpyIime ¢ BHITOJTHEHHEM PA3TUYHBIX COIUATBHBIX POJIEH,
IJIaHUPOBATh  pabOTy TPYIIbI, palUOHAIBHO pacHpenesiTh

00S3aHHOCTH H IJIaHUPOBATh ACATCIBHOCTh B HCECTAHAAPTHBIX




CUTyalluiaX, aICKBATHO OLICHHBATHL BKJIAJ KaXXIA0ro M3 YYaCTHUKOB

IPYIIIBI B PELIEHHUE pacCMaTpUBaeMOM MpoOIeMbl

11 KIIACC

Kon
NpoBepPsSieMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHDIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero o01ero odpasoBanusi

11.1

JleMOHCTpUpOBaTh Ha TMIpUMEpax pojib U MeCTo (U3UKUA B
(hopMUPOBaHUM COBPEMEHHON Hay4YHOW KapTUHBI MUpPa, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIbHOCTH

JFO/IeH, IETTOCTHOCTD U €IMHCTBO (PU3UIECKOIN KapTHHBI MUPa

11.2

VY4uTeIBaTh TpaHMLBl NPUMEHEHUS U3YyUEHHbIX  (pu3nuyecKux
MOJEJIEH: TOYEUHBIN IEKTPUYECKUH 3aps, slepHas MOJEIb aToMa,

HYKJIOHHasA MOACJIb aTOMHOTI'O spa IMPpUu pCHICHUA (1)I/I3I/I‘-IGCKI/IX 3aga4

11.3

PacnioznaBate (uzuueckue sABiaeHUs (MPOIECChI) U OOBSACHATh UX HA
OCHOBE 3aKOHOB OJIEKTPOAMHAMUKA ¥  KBAaHTOBOH  (DH3HKH:
AJIEKTPHYECKas] TPOBOAMMOCTD, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE  JICWCTBUA  TOKA,  B3aWMOJCWCTBHE  MAarHUTOB,
ANEKTPOMArHUTHAS WHAYKIMS, JEHCTBHE MArHUTHOTO TMOJS Ha
MPOBOJHUK C TOKOM W JIBIDKYIIHUHCS 3apsj, SJIEKTPOMAarHUTHBIC
KojeOaHus W BOJHBI, NPSMOJIMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpakeHHe, TperoMieHue, uHTepdepeHIusa, audpakus U
MOJIApU3allvsl CBETa, JUCIEepCHUs cBeTa, GoTodnekTpudeckuii 3hdext
(boTtoapdexr), cBeToBOE naBiieHHWE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aToMa BOJOPO/AA, €CTECTBEHHass W HMCKYCCTBEHHAas

PaauOaKTUBHOCTD

114

OnuceiBaTh U3yYEHHBIE CBOMCTBa BelIeCTBa (DJIIEKTPUUYECKUE,
MAaramMTHBIC, OIITHYCCKHUEC, DJICKTPUUICCKYTO ITPOBOAUMOCTE Pa3JINYHBIX
Cpel) H DJIEKTPOMArHUTHBIE SIBICHUS (MIPOIECCHI), HCIOIb3YS
¢u3nueckre BENUYHUHBL: OJJCKTPUUECKUU 3apsl, Cuila TOKa,
NEKTPUYECKOE  HAMpsOHKEHHE, dSJEKTPUUECKOe COMPOTUBIICHUE,
pasHocTh moteHmuanoB, JJIC, paboTta Toka, WHIYKIIUS MAarHUTHOTO
nonsi, cuna Awmmepa, cuina JlopeHua, WHAYKTUBHOCTh KaTyIIKH,
SHEPTHUsl JIEKTPUYECKOrO0 U MArHUTHOTO TMOJEH, MEepUoj M 4acToTa
KoseOaHuil B Koe0aTeIbHOM KOHTYpE, 3aps/] U CUjia TOKa B IIpoIecce

TapMOHMYECKHX  AJIEKTPOMArHUTHBIX  KosieOaHui,  ¢oKycHoe




paccTosiHUE M ONTUYECKas CUja JIMH3BI, IIPU ONUCAHUM IPABUILHO
TPAaKTOBaTh (PU3MUYECKUI CMBICI HCIOJNb3YEMbIX BEIUYMH, HX
0003HAYCHHUS W EIWHHIBI; YKa3blBaTh (DOPMYJIBI, CBS3BIBAIOIIHE

JaHHYI0 (PU3MYECKYIO0 BETUUYHUHY C IPYTMMH BETUYUHAMU

11.5

OnuceiBaTh U3yYEHHbIE KBAHTOBBIE SIBJICHUS U  IPOLECCHI,
UCHOJNB3Ys (pU3HUecKne BENWYHHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, SHEPTUs U UMITyJbC (HOTOHA,
[IEpUOJ MOJIypacnaja, SHEPTrUs CBA3U aTOMHBIX sAJep; IIPU ONMCaHUU
NPaBWIBHO TPAaKTOBAaTh (PU3UYECKHH CMBICT  HCIHOIB3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMUs] M E€IUHULBI; YKa3blBaTh (HOPMYJIbI,
CBA3BIBAIOLME JIAHHYI (U3UYECKYH0 BEJIMYUMHY C JIPYTUMH

BCIIMYMHAMU, BBIYUCIIATHE 3HAYCHHUC (I)HSquCKOﬁ BCIIMYHMHBI

11.6

Ananmu3upoBath (DU3MYECKHE TIPOLECCHl W SBICHUS, HCIONb3Ys
¢usnyeckue 3aKOHbl M NPUHLUUIBL  3akoH OMa, 3aKOHbI
MI0CJIeI0BATENbHOIO M MApaUIeIbHOIO COEJUHEHUS HPOBOJHUKOB,
3aKkoH Jlxoyis — JIeHna, 3aKOH 2JIEKTPOMArHUTHOM MHIAYKIWH, 3aKOH
MPSIMOJIMHEMHOIO  paclpOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IIPEJIOMIICHUS CBETA, YpaBHEHUE OWHINTEHHA I
¢doroddexra, 3aKOH COXpPAHEHHUS HHEPIHMH, 3aKOH COXpPaHEHMS
UMITYJIbCA, 3aKOH COXPAHEHMs JJIEKTPUYECKOrO 3apsia, 3aKOH
COXPAaHEHUsT MaccoBOIO  4HCIa, MOCTynarel bopa, 3akoH
PaOUMOAaKTUBHOIO pacnajga; MpH JTOM PA3IMyYaTh CIOBECHYIO
(GbOopMyIIMPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAXKEHHUE U YCIOBHS

(rpanubl, 06J1aCTH) IPUMEHUMOCTH

11.7

OHpe,[[eJ'IHTB HaIlpaBJICHUC BCKTOpAa HWHAYKIUHW MArHUTHOT'O I10JIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHua

11.8

CtpouTh ¥ ONHUCHIBATH M300paK€HUE, CO3/1aBa€MOE TIJIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI 110 UCCIIEIOBaHNIO (PU3HUECKUX SIBICHUN
Y TIPOIIECCOB C MUCIOJIB30BAHUEM TPSIMBIX U KOCBEHHBIX W3MEPECHUH;
pH 3ToM (opMyIHpOBaTh MpodaemMy (3aaady) U TUIIOTe3y Y4eOHOTo
HKCHEpUMEHTa,  cOoOMpaTh  YCTAaHOBKY M3  MPEUIOKEHHOIO

060py11013aH1/1;[, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI

11.10

OCYII_ICCTBJ'IHTB NpsAMbIC W KOCBCHHBLIC H3MCPCHUSA (1)I/ISI/ILI€CKI/IX
BCJIMYHH, IIPpU 5TOM BBI6I/IpaTB ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

11.11

I/ICCJ'IGI[OBaTB 3aBHCUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIMYHH C UCIIOJIb30BAHUEM

NpSMBIX W3MEPEHUM; IpU OITOM KOHCTPYHPOBATh YCTAHOBKY,




(buKcUpoBaTh pe3yibTaThl MOJYYEHHOW 3aBUCHUMOCTH (U3NYECKUX
BEJIMYHH B BH/JIE TA0JIUII U TPAPUKOB, JeNIaTh BHIBOBI 110 Pe3yIbTaTaM

HUCCICIOBaHUA

11.12

CoOmromate mpaBmia 0O€30MacHOTO TpPyJda TpH  TPOBEIACHUHU
UCCIIEIOBAaHUN B paMKax Yy4eOHOTrO OKCIIEpUMEHTa, Yy4ueOHO-
HCCIIEN0BATENbCKON U IPOEKTHOW AEATEIBHOCTH C UCIIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacué€THble 3a7auyl ¢ SBHO 33J]aHHOW (PU3UYECKON MOJEIBIO,
HCIIOJIb3YS (1)I/I3I/I‘ICCKI/IG 3aKOHbI WM MPUHIUIIBI; HA OCHOBC aHain3a
yCIOBUSA 3aJaud  BBIOMpaTh (U3UYECKYI0 MOJEINb, BBIIEIATH
¢u3nyeckyue BeIUYMHBI U POPMYJIbl, HEOOXOAUMBIE JUIs €€ pelIeHus,
IIPpOBOAUTD paCLIéTI)I N OLCHUBATH PCAIBHOCTH IIOJYYCHHOI'O

3HaUCHUS (PU3NUICCKON BEITUIMHBI

11.14

Pemarsn Ka4CCTBCHHBIC 3aJadu: BBICTPAUBATDb JJOTN4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;xneHHﬁ C OHOpOﬁ Ha U3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

11.15

Hcnonp3oBate IMpU pelieHMM Y4eOHBIX 3a7ad  COBPEMEHHbIE
MH(GOPMALIMOHHbIE TEXHOJOIMM JJs IOUCKA, CTPYKTYypUpPOBaHMUS,
UHTEpIpEeTalMi U IPEICTaBICHUs y4eOHOW M Hay4YHO-IOMYJISIPHOMN
nH(pOpMaIINH, MTOJYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTUUECKHU

AHAJIM3UPOBATDH ITOJTYy4YaCMYHO HH(bOpMaI_II/IIO

11.16

OOBSCHITH MIPUHITUIIBI ACUCTBUSL MAIIUH, PUOOPOB U TEXHUUECKHUX
YCTPOWCTB; pa3ianvaTh YCIOBHUS UX OE30MAaCHOTO HCIOJIb30BAaHUS B

NOBCEIHEBHOU KN3HU

11.17

[IpuBoauTE MpUMEpPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IIPOLIECCOB OKPYKAIOILETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hit

11.18

Hcnonb3oBaTh TeopeTHUECKUE 3HAHUS MO (PU3MKE B MOBCETHEBHOM
KU3HM I oOecredeHus: O€30MacHOCTH TpHU  OOpameHun ¢
npubopaMu M TEXHUYECKHMMM YCTPOMCTBAaMH, MJIs COXpaHEHHs
3I0pOBbSl U COOIOJICHUST HOPM DKOJIOTHUECKOTO TOBEICHUS B

OKpYKarolllen cpene

11.19

PaGorarh B rpymnmne ¢ BBINOJIHEHUEM Pa3IMYHBIX COLMATIbHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy  TpYIIBl, PAlMOHAIBHO  PacHpeaeisTh
O053aHHOCTM M IUTAHUPOBATh JIEATEIBHOCTh B HECTaHJIApTHBIX
CUTYyallUsIX, aJ€KBaTHO OLIGHUBATh BKJAJ KaXXJOr0 M3 YYaCTHUKOB

IPYIIIBI B PELICHUE paccMaTpUBaeMOil MPoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3ziena

Kox npoBepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o mnpuponue. Hayunbie
METO/1bl I03HAHUS OKpY Karouiero Mupa. Posib
DKCIIEPUMEHTA M TEOPUUM B  IPOLECCE

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (PU3NYECKUX SBJICHUM U
IIPOLIECCOB. HayuHsbie TUIIOTE3bI.
@u3nyecKue 3aKOHbl M TEOpHUH. | 'paHUIbI
OPUMEHUMOCTH  (U3UYECKHUX  3aKOHOB.
IIpunnun coorBercTBusa. Poinep u  Mecto
¢u3ukn B (QOPMHUPOBAHMHM COBPEMEHHOM
Hay4YHOW KapTHHBI MHUpa, B MPAKTUYECKON

JIESATEIbHOCTH JI0JeH

MEXAHUWKA

#i#HPartt#KIHEMATHUKA

2.1.1

MexaHu4deckoe JABHIKCHUC.
OTHOCUTEIHFHOCTD MEXaHHUYCCKOTO

nerxeHus. Cucrema orcuéra. TpaekTopus

2.1

2.1.2

Ilepemenienune, CKOpOCTh (CpeAHsAs CKOPOCTbD,
MTHOBEHHAss  CKOPOCTh) U  YCKOpPEHHE
MaTepualbHOM TOYKH, UX MPOEKIMH HA OCH
CHUCTEMBI KOOPJIMHAT. Crnoxenue

MIEPEMELIEHUI U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JIBWKEHUE. I'padpuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHUs, OyT¥ U IepeMEelICHUs

MaTepuaIbHOU TOUYKU OT BpEMEHHU




2.14

CBoOoaHoe majieHre. Y CKOpeHue

CcBOOOIHOTO MaICHUSA

2.1.5

KpuBonuuelinoe paBuxeHue. PaBHOMepHOE
JBIDKCHUE  MAaTepUAlbHOM  TOYKM  IIO
OKPY’KHOCTH. YTIJIOBasi CKOPOCTb, JIMHEWHAs
CKOPOCTb. Ilepuon u 4acToTa.

L1eHTpOCTPEMUTENLHOE YCKOPEHUE

2.1.6

TexHuyeckue  yCTpONCTBAa:  CIIMJIOMETP,
JIBIDKCHHUE CHAPSJIOB, IICMTHbIE U PEMEHHbIC

nepcaadun

2.1.7

IIpakTrueckue paboTHL. N3mepenue
MIHOBEHHOH  ckopoctH.  MccnenoBanue
COOTHONLICHU A MCKOY MyTAMH,
IPOI/IEHHBIMU TEJIOM 3a IOCJIE0BaTENIbHbIE
paBHBIE  IPOMEXYTKH  BpPEMEHM  IIpU
PaBHOYCKOPEHHOM [IBH)KEHUHM C HaydalbHOM
CKOpPOCTBIO, paBHOW Hymwo. HM3ydenue
JIBIKCHHUS IIapUKa B BA3KOM JKUIKOCTH.
W3ydyeHue JBUXKEHUS Teja, OpOIIEHHOTO

TOPU30HTAJIBHO

2.2

#i#HParH# IMHAMUKA

2.2.1

IIpunnun  otHocuTenbHOCTH  ['amunes.
IlepBbiii 3axkon HerotoHa. HMHepuuanbHbie

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [lpuHuun cyneprno3uiuu

CHII

223

Bropoii 3akon HeroTOHA 1711 MarepuaabHON
TOYKM B HMHEPLUUAIBHOM CHCTEME OTCUETa
(UCO). Tpernit 3axkon HeroToHa mis

MaTCpHAJIbHBIX TOUCK

224

3akoH  BceMHpHOro TaroreHus. Cuna
TskecTd. IlepBasg kocmuyeckas CKOPOCTD.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHUd
CKOJIBXXCHUA u cHhJIa TPCHUMA IIOKOA.
Koaddunument tpenus. Cuia conpoTUBIIEHUS

IIpUu ABUIKCHUU TECJIA B ) KUAKOCTU HUJIU I'a3¢C

2.2.7

[TocTynarenbHOE U BpalllaTeIbHOE IBHKCHUE

a0COTIIOTHO TBEPAOTO Tea

2.2.8

MOMCHT CHUJIBI OTHOCHUTCIIBHO OCHU BpaH_IeHI/ISI.
[T1e4do cuibl. Y CIIOBUS paBHOBECHS TBEPIOTO
tena 8 UCO

229

Texnuueckue YCTpOﬁCTBaZ IIOAIUINITHUKH,

JABMIKCHUEC UCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTuueckue padotsl. M3yuenue nBrKeHHs
Opycka MO HaKJIOHHOM IIJIOCKOCTH IO
JIEMCTBHEM HECKOJBKUX cwi. MccnenoBanue
3aBUCUMOCTH CUJI YIPYTOCTH, BO3ZHUKAIOLIUX
B JeOpMUPYEMOI TNPYKUHE U PEIUHOBOM
oOpaslie, OT BeIMYMHBI HX JAedopmalnuu.
HccnenoBanue YCIIOBUI paBHOBECHS

TBépI[OFO TCJIa, UMCIOILICTO OCh BpallICHUSA

2.3

###Par#H###3AKOHBI COXPAHEHIA B MEXAHUKE

NMiynsc MarepuanbHOM TOYKH, CUCTEMBI

23.1 MaTepualbHBIX TOYeK. MMIyasc cuiibl U
M3MEHEHUE UMITYyJIbCca Tela
539 3akoH coxpaHeHus wumnyiasca B HCO.
o PeakTuBHOE ABUXKEHUE
233 Pabota cuibl
234 MOIHOCTE CHIIBI
235 Kunernueckass  oHepruss  MarepuaibHOU
o TOYKH. Teopema 0 KHHETUYECKON IHEPTUU
[TorenumanpHas sHeprus. lloreHumanbHas
036 SHEprus yhapyro nepopMHUpOBaHHON

npyxuHbl. [loTeHnmanbHas >Heprus Tena

BOJIN3M IOBEPXHOCTH 3eMITH




IloTeHnmanbHEIC M HENOTCHIMAIBHEIC CUJIBL.

CBs3b paGOTBI HCIIOTCHIHMAJIBbHBIX CHII C

2.3.7 M3MEHEHUEM MEXaHUYEeCKOM SHEpPruu
CUCTEMBI TeNl. 3aKoH COXpaHEHHUs
MEXaHUYECKOMN SHEPruun

2.3.8 VYpyrue u Heynpyrue CTOJIKHOBEHUS

539 TexHudeckue yCTpONCTBA: ABUKECHUE PAKET,

o BOJOMET, KOIIEp, IPYKUHHBIN MTUCTOJIET

ITpakTnueckue paboTbl. HM3yueHue cBs3U

5310 CKOpOCTEM Tel TpH HEYyINpyrom  ynape.

UccnenoBanue cBsizu pabOThl  CHJIBL €

H3MEHEHHEM MeXaHHYSCKOM OHCPIuH TCjia

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA

3.1

###Par##H##OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPHU

3.1.1

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH. BpoyHoBckoe
nexenue. {uddysusa. Xapakrep ABIKEHUS

u B3aI/IMOI[CI\/'ICTBI/I5[ HaCTHll BEIICCTBa

3.1.2

Mogaenu cTpoeHus Tra3oB, XUIAKOCTEH U
TBEPABIX Ten U OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJICIICH

3.1.3

Macca MOJICKYII. Komunuecto BCIICCTBA.

[TocrossnHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u eé

usmepenue. lllkana remneparyp Llenbcus

3.1.5

Monens wmpaeanpHOro Traza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOU

TEOpHHN UACAIBHOTO ra3a

AOGcomoTHas TemMIepaTypa Kak Mepa cpeHei
KMHETHYECKOMN JDHEpPruu TEILIOBOIO
JIBWKeHMs vactull rasa. Illkxana temneparyp

KensBuna

3.1.7

VpaBuenue Knaneiipona — MeHaeneena.

3akoH /lanmbToHa




3.1.8

I"a3oBbIe 3aK0HBI. M30MpoLiecCchl B U1€aIbHOM
ra3¢ C IMMOCTOSAHHBIM KOJIMYCCTBOM BCIIICCTBA:

U30TEpMa, U30X0pa, u306apa

3.1.9

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

O6apomerp

3.1.10

[TpakTueckue pabotTel. M3MepeHue macchbl
BO3/yXa B KJIaCCHOM KoMHarte. MccnenoBanne
3aBHCHUMOCTHU MEXIY napaMeTpamu

COCTOSAHUA pa3pCKECHHOI'O ra3a

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepMOI[I/IHaMI/I‘leCKaH CHUCTEMA. BHYTpeHHHH
OHEPTHUiA TGpMOI[HHElMH‘-IGCKOfI CUCTEMBI H

CIIOCOOBI €€ U3MEHEHHUST
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KonngectBo TemnoTsl 1 padota. BHyTpeHHSS

QHCPIusa OJHOATOMHOI'O UACAJILHOI'O I'a3a

323

Buapl Temsonepenaun: TEMIONPOBOIHOCTD,
KOHBEKLHU, U3ayueHue. TernnoéMKOCTh Tena.
VYaenpHast TEIIOEMKOCTL BellecTBa. Pacuér

KOJIMYCCTBA TCTIJIOTHI IIPH TCILIONEPCAAYC

324

IlepBblii 3aKOH TEPMOAUHAMHUKH.
IIpumeneHne [IEpBOIO 3aKOHA
TEPMOJMHAMUKHI K M30IpolLIecCaM.

I'padmueckas uHTepnperanus paboThl raza

3.25

TeruoBble MamuHbl. [IpuHOMNIBL necTBUS
TerIoBbIX MaruH. [Ipeobpa3oBanus YHEPTUU
B TEIIOBbIX MamuHax. Koadpdunment
none3noro gaeiictBus (mamee —  KIIJI)

ternoBoil mammubl. [{ukn Kapuo u ero KI1J{

3.2.6

Bropoit 3aKOH TEPMOAUHAMUKH.
HeoOpatumocTs mpoleccoB B HPUPOJE.
TeruioBple  aBHUraTenu.  OKOJIOTMUYECKHE

pOOJIEMBI TETIJIOIHEPTETUKU

3.2.7

Texnuueckue YCTpOMCTBA: JBUIaTENIb

BHYTpPEHHETO CrOpaHus, OBITOBOM

XOJOAUIIbHUK, KOHAUTITUOHCD




3.2.8

[IpakTueckue paboTEHL. N3smepenne

YAEIbHON TEIUIOEMKOCTH

33

##H#Par### AT PEI’ATHBIE COCTOAHUA BELIECBA. ®A30BbBIE

ITEPEXO/IbI

3.3.1

[TapooOpazoBanwue u KOH/ICHCAIIHSI.
Ucnapenue u kunenue. YjenbHas TeEIoTa
napooOpa3oBaHMsL. 3aBUCUMOCTh

TEMIICPATYPhbl KUIICHUA OT JaBJICHHA
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AOCOII0THAS U OTHOCHUTEIbHAS BIIAXKHOCTH

BO3ayxa. HacelmenHslil map

3.33

Teépnoe Ttemo. Kpucramimueckue U
amMopdHbIC Tella. AHHM30TPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KpPUCTAJLIBI.

CoBpeMeHHbIE MaTepHaIb

3.34

IInaBnenne u KpucTaJuiu3anusi. VY nennHas

teruioTa miasiaeHus. CyOnumanust

3.35

ypaBHeHI/Ie TEIIOBOro OajlaHca

3.3.6

TexHuueckue yCTpPONCTBA: TUTPOMETP U
NICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUHU
II0JIy4Y€HUsI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM

YU CJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTNH

3.3.7

IIpakTueckue paboTHI. N3mepenune

BJIAJKHOCTH BO3aYyXa

SJIEKTPOAMHAMUKA

4.1

###Pari#JIEKTPOCTATUKA

4.1.1

OnekTpu3anust Tel. OJEKTPUYECKUI 3apsil.

I[Ba BU A DJICKTPUUCCKHUX 3aps/10B

HpOBO)IHI/IKI/I, AUSJICKTPHUKHU nu

ITOJIYITPOBOTHUKH

4.13

3aKkoH COXPAHCHUS SJICKTPUUCCKOI'O 3apdaa

4.14

B3aumoneiicteue 3apsanoB. 3akon Kynona

4.1.5

Onektpuueckoe  nose.  Hampsoxk€HHOCTB

3JIEKTPUYECKOTO oJIs. [TpunIIMI




cynepnosuiui. JIuHUKM  HanpsHKEHHOCTH

SJICKTPHUYCCKOIO I10JIA

4.1.6

PaGota cui 3IEKTPOCTATUYECKOTO  TIOJIS.

ITorennuain. PasHocTh IOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U OUSJICKTPUKU B ITOCTOSAHHOM
SJICKTPUYCCKOM  IIOJIC. I[I/IBJ'IeKTpI/ILIeCKaH

MMPOHUIIACMOCTDb

4.1.8

DIIEKTPOEMKOCTb. Kongencarop.
OneKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpA.

BHCPFI/IH 3apPAKCHHOI'O KOHACHCATOpa

4.19

TexHuyeckue YCTpONCTBA: BIEKTPOCKOII,
AIIEKTPOMETP, 3JIEKTPOCTATHUECKasl 3allUTa,
3a3eMIIeHHE ANEKTPONpUOOpOB,

KOHJIEHCATOp, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[IpakTnueckue paboTHI. H3mepenne

ANEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHPar##HITIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcnoBus CymCCTBOBaHUA IIOCTOSHHOI'O

4.2.1 JJIEKTPUYECKOTO TOKa. VICTOYHMKM TOKa.
Cuna toka. [locTostHHBIN TOK
422 Hanpspkenne. 3akon Oma 18 ygacTka Lenu
423 DNEeKTPUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COINPOTHBIICHUE BEIIECTBA
404 ITocnenoBarenbHOE, NapajuIesIbHOE,
o CMEIIIaHHOE COeAMHEHNE TPOBOIHUKOB
Pabota snexTpuyeckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenna
4.2.6 MOMHOCTB 3IEKTPUIECKOTO TOKA
anekTpoaBrkymmas cuia (mamee — DJIC) u
427 BHYTpPEHHEE CONPOTHBICHHE  HCTOYHHKA

Toka. 3akoH Oma i TOJIHOM (3aMKHYTOM)

aneKkTpudeckon nenu. Koporkoe 3ambikaHne




4.2.8

ONeKTpoHHas  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB. 3aBUCUMOCTb  COIPOTHUBJICHUS
METaJIJIOB oT TEeMIIEPaTypBhI.

CBepXIpoBOIUMOCTh

429

OnexkTpuueckuil Tok B BakyyMme. CBoiicTBa

SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoAHUKH. CobcTBeHHas u
IIpUMeCHast IIPOBOJUMOCTb
I0JIyIpOBOIHUKOB. CBOMCTBA p-n Mepexoa.

[TomrynpoBOIHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYEeCKM TOK B DJIEKTPOJUTAX.
DNEKTPONUTHYECKAS JMCCOLIMALIUS.

DIIEeKTPOIN3

4.2.12

DIIeKTPUUECKUI TOK B raszax.
CaMOCTOATEIbHBIA W HECAMOCTOSATEILHBIN
paspsia. Pa3nuunbie TUIIBI CAMOCTOSTEILHOTO

pazpsana. Momnnus. [1mazma

4.2.13

TexHudeckue  yCTpPOMCTBA:  aMIlepMETp,
BOJITMETP, PpEOCTaT, WCTOYHUKHA TOKaQ,
AJIEKTPOHArPEBATENbHBIE puOopHI,
JJIEKTPOOCBETUTEIILHBIE npudopBl,
TEPMOMETP  CONPOTHUBJICHUS, BAKYyMHBIN
JMOJ, TEPMUCTOPBl U  (OTOPE3UCTOPSI,

HOHynpOBOI{HHKOBLIfI Auona, raJlJbBaHUKa

4.2.14

IIpakTrueckue paboThlI. N3yuenne
CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne OJIC wmcTOYHMKAa TOKa M €ro
BHYTPEHHEro colpoTuBieHus. Habmonenue

AIEKTPOIIH3a

11 KIIACC

Kon
pa3ziena

Koanposepsiemoro
3JIeMEeHTa

IIpoBepsiemble 31€eMeHTHI COIePKAHMUS

4

OJIEKTPOAMMHAMUKA




4.3

#HH#HPar#MATHUTHOE I10JIE. OJIEKTPOMAI'HUTHAA

NHAYKIWA

4.3.1

IlocTosstaHBIE MarHuTel. B3aumonelicTeue

IIOCTOAHHBIX MAarHuTOB

4.3.2

MaruutHoe mosne. BekTop MarHUTHOM
uHaykuud.  IlpuHnun — cynepno3unuu.
JInann MarnutHOM MHAYKuuu. KapruHa
JIMHUM  MarHuTHOM  HWHIYKIMU  TOJIS

IIOCTOAHHBIX MarHuTOB

433

MaruutHoe Mojie TPOBOJAHUKA C TOKOM.
KapTtuna nuauit nosis JIMHHOTO IPSMOTO
MPOBOJIHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKU C TOKOM. OIBIT
Opcrena. BzaumoselicTBue npoBOIHUKOB

C TOKOM

434

Cuna Amriepa, €€ MOJTyJIb M HalPaBJICHHUE

435

Cuna JlopeHia, eé MOJYJIb "
HarpaBjeHue. JI[BHKeHHEe 3apsyKEeHHON
YaCTHULIBI B OJHOPOIHOM MarHUTHOM T10JIE.

Pabota cunel Jlopenna

4.3.6

SIBneHue IEeKTPOMAarHUTHON MHAYKIIUU

4.3.7

IToTok BCKTOpaA MarHuTHOM HHAYKIOUN

4.3.8

OJ1C WH]TyKIIHH. 3akoH

BHeKTPOMaFHHTHOﬁ HHAYKIOUN CDapaI[eﬂ

439

BuxpeBoe anextpuueckoe mnoae. IC
HHIAYKOWUHU B HPOBOJAHHKE, ABHXKYIIEMCHA
MOCTYTIATENIBHO B OJTHOPOTHOM

MAardsuTHOM II0JI€

4.3.10

IIpaBuno Jlenna

4.3.11

NHIyKTUBHOCTB. SABnenue

camonHaykuuu. 9JIC caMonHAyKIMH

4.3.12

3Hepr U MArHuTHOT'O IIOJId KaTyIIKHU C

TOKOM

4.3.13

OJEKTpOMarHUTHOE I0JIe




TexHuueckue yCTPOMCTBA: IMOCTOSIHHBIE

MAarHHTHI, AIIEKTPOMATHUTEI,
4.3.14 AJIEKTPOJBUTaTElb, YCKOPHTEIH
AIIEMECHTAPHBIX ~ YACTHIl, HMHIYKIMOHHAS
neyb
[IpakTnueckue paboTHI. Nzyuenue
MarHUTHOTO TOJS KATYIIKH C TOKOM.
4315 HccnenoBanue JeHCTBUS MOCTOSHHOTO

MarsurTa Ha PaMKy C TOKOM.
HccnenoBanue SABJICHUA

AJEKTPOMATHUTHON UHIYKIIMU

KOJIEBAHUMA 11 BOJIHBI

5.1

#H#HParHHH#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.1.1

Konebarenbnas cucrema. CB0oOOIHBIE
Konebanus. ['apMoHMYecKue KojaeOaHwus.
[lepuon, wacrora, ammuTyga ©u ¢asza

Koe0aHui

5.1.2

IIpyxuHHBIA MasTHUK. MaTeMaTHU4eCcKuil

MassTHHK

5.13

VYpaBHEHHE TapMOHUYECKHX KOJICOAHUH.
Kunematuyeckoe ¥ JAMHAMUYECKOE

oIMcaHue KoJIe0aTeIbHOI0 ABHKEHUS

5.14

IIpespamenue SHEPrUHU npu
rapMOHMYECKUX  KosiebaHusx.  CBs3b
aMILIATY b KosebaHui UCXOJTHON
BEJIMUMHBI C aMIUTUTYJaMH KojeOaHui eé

CKOPOCTH M YCKOPEHUs

Konebarenbubiit  koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KoJIeOaHus B
uaealbHOM  KOJeOaTeIbHOM  KOHTYpE.
AHanoruss MeXIy MEXaHHYECKUMHU W
AIIEKTPOMAarHUTHBIMU KOJIeOaHUSIMU.

®opmyna Tomcona




5.1.6

3aKOH COXpaHEHUs SHEPTuu B HI€aTbHOM

K0J1e0aTeIIbHOM KOHTYPE

5.1.7

BrinyxaeHHbie MEXaHUYECKHE
kojiebanus. Pesomanc. PesoHaHcHas
KpHuBasl. Beinyxaennbie

SJICKTPOMAarduTHBIC KoJieOaHusl.

5.1.8

Ilepemennbiii  ToKk. CHHYCOMAAIBHBIN

MEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKa.
AMIITUTYJHOE U IEHCTBYIOIIEE 3HAYCHUE

CHJIBI TOKA WU HAITPSPKCHUA

5.1.10

Tpancdopmarop. [IpousBoactso,
nepeaaya u rnoTpedaeHue 3JIeKTPUIECKOR
SHEPruu. OKOJOTMYECKHE PUCKH IIpU
IPOU3BOJICTBE HJIEKTPUUYECKON HHEPruu.
KynsTypa HCII0JIb30BaHUs

QJICKTPOSHEPTIHUH B HOBCG,HHGBHOﬁ KHU3HU

5.1.11

TexHnueckue ycTpoicTBa: ceiicmorpad,
AIIEKTPUUYECKHH 3BOHOK, JMHUU

QJICKTpOoIIepcaaqd

5.1.12

[Tpaktnyeckue pabotel. HMccnenosanue
3aBUCUMOCTH TIepHOJia MaJIbIX KOJIeOaHUM
rpy3a Ha HUTHU OT JJIMHBI HUTH U Macchl
rpy3a. MccienoBanye nepeMeHHOro TOKa
B 1enu u3 10CJIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOpa, KaTyIIKU U

pesucTopa

5.2

#HH#HParH#MEX AHNYECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbBI

MexaHnuveckue BOJIHBI, YCIIOBUS
pacnpoctpanenusi. [lepuon. Ckopoctb
>21 pACTIPOCTPAaHEHHMSI M  JUTMHA  BOJHEL
[Tonepeunble ¥ POOTBHBIC BOJTHBI
592 ###Par### Natepdepeniys u qudpakuus

MEXaHUYCCKUX BOJH
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3Byk. CkOpOCTh 3ByKa. [ ]pOMKOCTH 3BYyKA.

Bricora Tona. TemOp 3ByKa

524

DJIEKTPOMAarHuTHbIE  BOJHBL. Y CIIOBHS
W3JIy4YCHHUSI DAJIEKTPOMArHUTHBIX  BOJIH.
B3aumuas opuenranusa Bektopos E, B u v

B BHeKTpOMaFHHTHOﬁ BOJIHE B BaKyyM¢€

5.2.5

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJIH:
OTpaXeHHUE, NPEIIOMIICHUE, TOIIpH3aLus,
mudpakuus, uHTepdepenuus. CrkopocTh

QJICKTPOMAriuTHLIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHnEe 2IEKTPOMarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHIUIIBI PAgUOCBSI3H U TEIICBUICHHUS.
Pannonoxkanms. DIIEKTPOMArHUTHOE

3arpsA3HEHUE OKPYKAIOILIEH Cpe/Ibl

5.2.8

TexHuueckue yCcTporuCTBa: MYy3bIKaJIbHbIE
HHCTPYMEHTEL, YJIbTPa3ByKOBast
JIMArHOCTHKAa B TEXHUKE WU MEIULHHE,
pamap, paIHMONPUEMHHUK,  TEIECBU30D,

anTeHHa, Tenedon, CBU-neyp

53

##HPari#HOIITUKA

5.3.1

[IpsimonuHeitHOe pacupocTpaHeHHne

CBETa B OAHOpOAHOM cpexe. JIyd cera

532

OtpaxeHue cBeTa. 3aKOHbl OTPAKECHUS
cgeta. [locTpoenue n300paxeHHii B INIOCKOM

3epKae

5.33

[Ipenomnenne cBeta. 3aKOHBI MPETIOMIICHUS
CBETA. AOGCOTIOTHBIH MOKa3aTelb

MpeIOMIICHUS
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Iomxoe BHYTpPEHHEE OTPaKEHHE.
[IpenenbHbIN Yyroy NOJHOTO BHYTPEHHETO

OTpaKEHUS




5.3.5

Hucnepcust cBera. CHOXHBIM COCTaB

oenoro ceera. L{Ber

5.3.6

CoOuparomye 1 paccemBalONINe JHH3BI.
Tonkas nuH3a. POKYCHOE PACCTOSHHUE U
ONTHYECKass CHJIa  TOHKOM  JIMH3BIL.
[Toctpoenue n300pakeHU I B
COOMPAIONIMX W PACCEMBAIONIMX JIMH3AX.
dopmysia TOHKOW JMH3BL. Y BEIUYECHUE,

JaBaeMoe JIMH30U

5.3.7

Hp CACIIbI MMPUMCHUMOCTHU

r€OMETPUYECKOM ONTHKH

5.3.8

Wutepdepeniuss  cBeta. KorepeHTHbIe
HCTOYHHKH. YciaoBust HaOII0ACHUS
MaKCUMYMOB u MUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IHq)aSHLIX KOI'SpCHTHBIX UCTOYHUKOB

5.39

Hudpakmus  cBera.  JudpakmuoHHas
peméTka. Y ciaoBue HAOIIOACHUS TJIaBHBIX
MaKCHMYyMOB npu naJeHuN
MOHOXPOMaTHYECKOTO CcBeTa Ha

JU(PPaKLUOHHYIO PEIETKY

5.3.10

[Tonsipusanus ceera

5.3.11

TexHudeckue yCTpOWCTBAa: O4YKH, JIyna,
¢doroanmapar, MPOSKIHOHHBIN ammapar,
MHUKpPOCKOII,  TEJIECKOIN,  BOJIOKOHHAs
ONTUKA,  Au(pakuoHHAas  pemeéTka,

TTOJISIPOUT

5.3.12

[Ipaktnyeckne  pabotsl.  M3mepenue
noKasaresns npesnomnenus. Mcenenosanne
CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6nronenue aucnepcuu cBeta

BJIEMEHTHI CIIELIUAJILHOM TEOPUU OTHOCUTEJILHOCTHU

6.1

I'paHuIpl MPUMEHMMOCTH KJIACCUYECKOU
MEXAHHKH. [Toctynatel TEOpUn

OTHOCHUTCIIBHOCTH: HWHBAPUAHTHOCTD




MOJYJsI CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTEIbHOCTH DUHILITEHHA

OTHOCHTEIBLHOCTh OIHOBPEMCHHOCTH.

6.2 3aMelUIeHHEe BpPEMEHH M COKpAllCHHE
JUTUHBI

6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI
CBsi3b MacChl C HPHEPrue M UMITYJIHCOM

6.4 CBOOOJAHON YacCTUIBL. OHEPrus IOKOS

CcBOOOJHOM YaCTULIbI

KBAHTOBAS ®U3UKA

7.1

##HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

@ortonbl.  dopmyna [lnanka cBsA3m
SHEpruu (poToHa C €ro YaCTOTON. DHEPrus

U UMIIYJbC POTOHA

7.1.2

OTtkpsiTHE 51 HCCIEeN0BaHUE
dororddekra. Oneitel A.I'. Cronerosa.

3akoHbl poTodddexra

7.1.3

YpaBHeHue DOHHINITENHA s
dotoadpdexra.  «Kpacnas  rpanunan

doroapdexra

7.1.4

Hasnenue ceera. OnbiTel I1.H. JIeGeneBa

7.1.5

XUMHYECKOE NeICTBUE CBETA

7.1.6

TexHuueckue ycTpoiicTBa: (POTOIEMEHT,
doronaTyuk, COJIHEYHAsI Oarapes,

CBETOOHNOO

7.2

CTPOEHHME ATOMA

7.2.1

Monpens atoma TomcoHa. OnbBITE
Pesepdopaa nmo uccienoBaHuio CTPOCHUS

aTroMma. HnaHeTapHaﬂ MOJCIb aTOMa

7.2.2

Ilocrymater  bopa.  M3nyuenue u
norjouieHue (OTOHOB TMpHU  MEpexoje
aToMa C OJHOTO YpPOBHS DHEPrUU Ha
npyroi. Bupbl  cnektpoB.  CHektp

YPOBHEW 3HEPIrUH aTOMa BOAOpOAa
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BomnHoBEIe cBoiicTBa yacTtull. BOJHEI Ie
Bbporins. KopnyckynsipHo-BOJIHOBOM
nyanmu3M.  Jludpakius dIeKTPOHOB Ha

KpHUCTaiax

7.2.4

CnoHTa"HHOE U BBIHYKACHHOC U3JTYy4YCHUC.

YCTpoiicTBO M IPUHLKI pabOTHI Jlazepa

7.2.5

TexHuuecKkre yCTpOMCTBA: CIEKTPAIbHBIN
aHasu3 (COEKTPOCKOIN), Jla3ep, KBAHTOBbIN

KOMIIBIOTED

7.2.6

[Ipaktnueckue pabotel. HalOmroneHue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE APO

7.3.1

Metoapl HaOMIOIEHUS W PETUCTPAIUU

SJICMCHTAPHBIX YaCTHIL]

7.3.2

OTKpBITHE PAIUOAKTUBHOCTU. OIBITHI
Pesepdopna mo ompenenenuio cocrasa
pannoakTUBHOrO wu3nydeHus. CBoOHCTBa
anbda-, oera-, ramMma-u3JIydeHHsI.
BnusHre paauoakTUBHOCTH Ha JKUBBIC

OpraHUu3MbI

7.3.3

OTkpelTHE  TPOTOHa U HEUTpOHAa.
Hyxnonnas monens siapa I'eiizenbepra —
WBanenko. 3apsin sapa. MaccoBoe 4ucio

sanapa. N3oTomnsl

7.3.4

Anbda-pacma. DNeKTPOHHBIN 71
MO3UTPOHHBIA  OeTa-pacman. [amma-
W3IydYeHHe. 3aKOH  PaJuOaKTUBHOTO

pacmana

7.3.5

3Hepr U CBsA3M HYKJIIOHOB B sJp€.

Anepubie cuibl. Jlepext Macchl sapa

7.3.6

H)lepHBIe PCaKIuu. ILCJ'ICHI/IC 1N CHUHTC3

saep

7.3.7

Snepusiii  peaktop.  TepmosaepHsii

cuHte3. [IpoOrembl ¥  MEPCHEKTHBBHI




SIIEPHOM  DHEPreTUKU. IKOJOTMYECKHE

aCIEKTHI ANCPHON SHEPTETUKHU

7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE
[IO3UTPOHA. @DyHIaMEHTAIIbHBIE

B3aUMOJIEVCTBUS

7.3.9

TexHuueckue yCTpoiCcTBa:  JO3UMETD,
Kamepa BwunbcoHa, sOEpHBIA peakTop,

aroMHas bomOa

7.3.10

[IpakTuueckue paboTsl. MccnenoBanue
TPEKOB YacTHUI] (1o TOTOBBIM

dororpadusam)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3qHoro Heba. Co3Besnus, sIpKUe

3Bé3ILI)I, IIJTAHEThI, UX BUANUMOC IBUXXCHUC

8.2

Conneynas cucrtema. IlmaHeTsl 3eMHOI
TPYIIIIBI. IImaHeThI-TUTaHThI u ux
CIIYTHHUKHU, KapJIMKOBBIC ITJIAHCTHI. Mainnie

Tenta COTHEUHOH CUCTEMBI

8.3

Connne, d¢ortochepa wu  armocdepa.

ConHeyHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

3BE31bI, UX OCHOBHBIE XapPAKTEPUCTHKH:
Macca, CBETUMOCTb, pajinyc, TEMIepaTypa,
170:¢ B3aUMOCBSI3b. Hwnarpamma
«CTIEKTpaJIbHBIA  KJIacC — CBETUMOCTbHY.
3BE3abI IJIAaBHOM  ITOCJIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY IJIA

3BE37] ITIaBHOH MOCIEN0BATEILHOCTH

8.6

#HPar###BHyTpeHHEee CTpoecHUE 3BE3Z.
COBpeMeHHI)Ie IpEeaACTaBICHUA (¢}
IPOUCXOKIAEHNN U 3Bomouuu ConHua u

3BE311. DTAITBI JKU3HU 3BE3]T

8.7

Mneunsii Ilyte — Hama ['amaktuxa.

CnupanbHasgs  cTpykrypa  [amakTukwu,




pacnpezneneHue 3BE3N, raza U IbUIH.
[Tonoxenne wu nBwxkenne ConHua B
lamaktuke. Ilmockas wu  chepuueckas

noacucTeMsbl [ aTakTuKu

8.8

Tuner ranaktuk. PaguoraiakTuku H

KBa3apbl. YEpHBIE IBIPHI B sIpaxX rajJakTHK

8.9

Bcenennas. Pacmmpenne BceneHHOM.
3akoH XaOOya. Pa3Oeranme rajgakTHK.
Bospact u paguyc BcenenHoil, teopus
bonbmioro B3peiBa. Monens «ropsuei

Bcenennoi». PenukroBoe usinyuenue

8.10

MacmrabHast  cTpykTypa BceneHHOIA.
Mertaranaktuka. Hepeménusie npobdiemsl

ACTPOHOMUH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI UIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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