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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIUUA TIpernojiaBanusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanne mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydatomuxcs 10—11 kimaccos npu o0yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM pE3yJbTaTaM OOYUEHHMS], a TAKKE
YUHUTBIBAET HEOOXOJUMOCTh pealh3alMi MEXIPEIMETHbIX CBs3€l (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YYEOHBIMU MpeIMeTaMU. B Hell onpeenstoTcsi OCHOBHbIE
LeNU U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIe
pe3ysibTaThl  OCBOEHMsSI Kypca (U3MKHM: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJlaM O0yUYeHUS;

e cojepkaHue yueOHOTO mpenMera « Pu3nkay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHui 00 okpykaromiem mupe. IkoapHBIN Kype GU3NKU — cHCTeMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpenessieT  XapakTep M pa3BUTHE
pa3zHoO0Opa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAaHCTIOPTa, OCBOEHUS KOCMOcCa,
MOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JJaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHUI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS NPU BHIMOIHEHUHU UMHU YYEOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca pusuku 111 ypoBHS CpeaHET0 00111ero 00pa3oBaHusI TIOJIOKEH
PO W€, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3lenoB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE TPENCTABICHUM O CTPYKTYpHBIX YPOBHSIX MaTe€pHUH, BEIECTBE U
noJie.

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

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

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

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpUH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii GyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, IPaHUL[AX TPUMEHUMOCTH
TEOPUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOJIX0J B Kypce (U3UKU Pealn3yeTcs MPexie
BCEro 3a CYET OpPraHu3alliU SKCIEPUMEHTAIBHON AESITeNTbHOCTH O00YyYaroIuXcCs.
Jly1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAaHUPOBAHUS W OCHAIIeHHs kKaOuHera duszuku. [Ipu
3TOM OO0ECTeunBaeTcsi OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yes€TCs PEIICHUIO paCUE€THRIX M KAUECTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIIOTCA 3a/1a4M C IBHO 3aJaHHOMN
bu3nyecKol MOAENbI0, TO3BOJIAIOIINE TPUMEHSATh W3YUYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OIHOrO paszfena Kypca, TaKk U HWHTErpupys 3HaHUS W3
pa3HbIX pa3naenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXKaromieu
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
o0ecrniedyeHn0 yueOHOTro mporecca 0a30BbI YpOBeHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oopa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GpU3MKKU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢bu3MKe YICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYI0BaHHUE.

JleMmoHCTpaninoHHoe o0opyaoBaHuEe (HOPMUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTAaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI M3y4aeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpymOBaHUE [UIsI YUYEHWYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTcsi B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEeYMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U ITM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYaIOIUXCS K HaydHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEIUICKTYaldbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJE MMO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa U3y4yeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJb30BAHHEM
(bu3nyeCKUX 3HAaHUM U HAyYHBIX JI0Ka3aTeIbCTB;

o (opMupoBaHHE MPEACTABICHUN O poiu (U3HKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHrne STUX Iene o0ecreunBaeTCsl pelieHrneM CISAYIONINX 3a1ad B

nporecce U3ydeHus Kypca GU3NKU Ha ypPOBHE CPEHEro 001ero oopa3oBaHus:

e TMpuOOpPETEHNE CUCTEMBI 3HAaHUH 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAS MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY M SJIEMEHTHI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS  JUIs
OOBsICHEHUsI (PU3MUECKHX SBICHUA B TPUPOAE U NS TNPUHATHUS
MIPAKTUYECKUX PELICHUM B MIOBCEIHEBHOMW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs] pa3IHYHbIX 3a7a4d C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOJEIH, aICKBAaTHON YCIOBHSIM 3a/1a4U;

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

e OBJAJCHUE METOAAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

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

[Ipensaraemplii B mporpamMmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JIE€JaeT BBIOOP
pOBeNEeHUs J1a0OpPaTOpPHBIX PabOT M OMNBITOB C YYETOM HWHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUSI OKPYKAIOIIETO
MHupa. PoJb 3KkciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpUHIIUIT COOTBETCTBUA.

Pons u mecto ¢u3uku B GOpMUPOBAHUM COBPEMEHHONW HAyYHON KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOrOBbIE W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JIBUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKHM, WUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeitHoe nBMKeHUE. [[BUKEHNE MaTEPUAIBHOM TOUKH 0 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAS! CKOPOCTh.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LIETIHBIE U PEMEHHBIE MTepeIayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

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

HaGmronenue aBuxkeHUs Tena, OPOIICHHOTO TMOJ| yIiOM K TOPHU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHUST MEXAY NyTSAMH, IPOMJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

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

3akoH BcemupHoro TtaroreHus. Cuma Ttsoxectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU ABUKEHUU TE€JIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHUE a0COJIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcioBusl paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydeHnue aBmxkeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE H
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTU. [TorenumanbHas DHEPTUs YIIPYro
nehopMupoBaHHOM NpYKUHBL. [loTeHIManbHAas SHEPTHs Tela BOJIMU3HU MOBEPXHOCTU
3emun.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATHX Mojeiei. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaIbHOTO raza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAKOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpeiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHMS UICAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanrie 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEprus TEPMOJIMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHUE. Y IeJIbHas TETUIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMoCTh TPOLIECCOB B IPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBaHust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uIMeHT moie3Horo
nericTBus TemioBod MmammuHbl. I{ukn KapHo m ero ko3pduimeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXKAaTOTO BO3/AyXa, HarpeBanue 3¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATENE BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanun eewyecmea. Dazoevie nepexoont

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue u aMmopdHbie Tena. AHU30TPONUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aelibHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUS COBPEMEHHBIX MaTE€pUaJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus U MiaBJIeHUsT KPUCTAUIMYECKOTO BEIIEeCTBA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepeHne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3apsa. JIBa BUia 3JIEKTPUIECKUX 3apsI0B.
[IpOBOIHMKM,  AMAJAEKTPUKHM W MOJYINPOBOJHHUKH. 3aKOH  COXpaHEHUs
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUM 3apsia.
Onekrpuyeckoe mnoje. Hanpsok€HHoOCTh  anmekTpudeckoro moiid.  I[IpuHuumn



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Toyeil. JInHUKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
OJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTh MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

ONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMnu.

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

Pabora nanektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIeKTPOJIBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTO#) 35ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MMYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u puMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TTPUOOPHI.

ONeKTpUYeCcKUuid TOK B  pacTBOpax M paciuiaBax  AJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKa, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IIPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsza.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4E€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, (Qumueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHUE 3JEKTPONpUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoeiicTBHE MOCTOSSHHBIX MarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYyKOMM. KapTWHa NMHUNA MAarHUTHOM HWHIAYKIHM I10JIS
IIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TOPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MarHMTHOTO TOJI JUIMHHOTO MPSMOrO INMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHnua, €€ MOlyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHUTHOM mnoJje. Pabota cunbl JIopeHna.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apazes.

BuxpeBoe »aiekTpuyeckoe Tmosie. ODJIEKTPOJBIKYIIAs Cujla HHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIEGHME CAaMOMHIYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YacTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNMHbLE KONEDAHUA

KonebarenpHast cuctema. CBoOOAHBIE  MEXaHMYECKHE  KOJcOaHMU.
["apmonmnyeckue konebanus. [lepumona, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXVHHBIN MasTHUK. MaTremMaTH4eCKU MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHUYECKUMHU U
JIEKTPOMAarHUTHEIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxarouux KojieOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

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

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU BJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTenbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3sonanc mnpum mocienoBaTENIbHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanye MEPEMEHHOTO TOKA B LIEMN U3 NIOCIE0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HUuTtepdepenius u udpaxius MeXaHU4eCKUX BOJIH.

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

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBHSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOWCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOspu3aIus, nudpakius,
uHTepdepeHus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTpOMarHUTHBIX BOJH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBAsl MAarHOCTHKAa B TEXHUKE W MEAMIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepenunn u quppakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1udpaxius, HHTepGepeHIINS.

Tema 3. Onmuka

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

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. LBer.

Cobuparoniyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTOsIHUE
U ONTHYECKas CUiia TOHKOW JUH3BL. [locTpoeHune n3zobpaxeHuit B cOOMpAIOMIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTtepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBus HaOMIOEHUS MAaKCUMYMOB M MHHMMYMOB B HHTEpP(EPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemérka. YcaoBuUe HaOMIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyecknue yCTpOWCTBAa M TNPAKTHUYECKOE TIPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCpOCTpPaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUN B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmronerne natepdepeHIy CBETA.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOILBIO TTPU3MBI.

[Tomy4yenue cexTpa ¢ mMOMOIIbIO JUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3mepeHne nokazareis NpesioMJIEHNs CTEKIIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeUAIBbHON TEOPHUH OTHOCHUTEILHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHU U COKpalllCHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

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

Pazgea 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBsizu 3Hepruu HOTOHA C €T0 YACTOTOM. DHEpTUs
U UMIyJbC (POTOHA.
OTtkpoiThe 1 ucciegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DitnHmreitHa s gpotodrdpdexra. «KpacHas rpaHuna»

dboTtoaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBa M MNPAKTUUECKOE MpPUMEHEHHE: (HOTODIEMEHT,
dboTomaTYMK, COJIHEUHAast OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(dQheKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u morioumeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHoBBIE cBOVicTBAa yacTull. Bosnsl ne bpoinsa. KopryckynsipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

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

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Onpenenenue JJIMHBI BOJHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/ia o onpeneneHuIo coctaBa paii0akTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

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

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

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

Snepnbie peakunu. /lenenue u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiemMbl U TEPCIEKTHBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IIPAKTHUUECKOE NPUMEHEHHUE: T03UMETp, Kamepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

HccnenoBanrie TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMUH M aCTPOPUIMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBHOKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHeprum ConHIla U 3BE3L.
3BE3/IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KilacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE



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

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/ICTICHUs] TI0JIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01maromniee MOBTOPEHUE

Ponr ¢u3uku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax esITeIbHOCTH YET0BEKA, POJIb U MECTO (PU3UKH U
aACTPOHOMHU B COBPEMEHHOU HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKONU TEOPUU B
dbopMHUpOBaHUU MPECTABICHUHN O (PU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexknpeaMeTHbIe CBI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kimacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3amyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peuieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u o0béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MPUPOJAE, KoJeOATeIbHBIC
JIBVKCHUS B KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paualy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3MbI 00pa30BaHMs KPUCTAUTMIECKON PEIIETKH, CTIEKTPATbHBIN aHAIN3.



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

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



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTHA B IMPOIECCE pEATM3alui OCHOBHBIX HAMNpPABICHUMN
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEUETIOBEYECKUX  T'YMAHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIbHOCTh B MHTEpPECax TI'PakIaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3AIINY;

YMEHHE B3aUMOJICICTBOBATH C COLIMAIbHBIMU HUHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKTAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCyIEro (puU3nYecKoi HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3iIuyHbIM cdepaM MpodhecCHOHATBHON IESTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JacTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUN B OKPYKAIOLIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

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

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geicTBUs:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATEIIbHOCTH, 3aJaBaTh MapaMEeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaeMbIX
bU3NYEeCKUX SIBICHUSX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHallM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOIHATH pa0OTy B YCIOBUAX PEaTbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaeaoBarejbCcKHe AeHCTBUA:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHATUSIMU M METOJaMHU
buznyeckoil HayKu;



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

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PAa3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIAITb NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PeIIeHUs], HAaXOAUTh apryMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3ZUPOBATH H3MEHEHHE B HOBBIX
yCIIOBUSIX;

CTaBUTb M (HOPMYIHpPOBaTH COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnpopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4Y€HUs MHPOpMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOWCK, aHaJu3,
CHCTEMAaTH3alMI0 ¥ WHTEPIPETalni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpMALIH;

UCIIONIb30BaTh  CpeACTBAa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOTI0/IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX MW ATUYECKUX HOPM, HOPM HH(DOpPMAIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUS B pazIUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHHKATHBHBIE YHHBePcaJIbHbIe YueOHbIe JeliCTBUS:
OCYIIECTBIAThH OOIICHNE HA YpOKaxX (PU3MKH M BO BHEYPOUHOU JIEATEIHHOCTH;
pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHTyallMd ©  CMST4aTh
KOH(JIUKTBI;



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

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4éTOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBbHOCTH, OpraHW30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOH paboTHI;

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

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

OCYIICCTBJIATh TMO3UTHUBHOE CTPATETUYCCKOE IIOBEJACHUE B Pa3IMIHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHM, BBISABIATH MPOOJIEMBbI, CTaBUTh W (HOPMYyITUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

J1aBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAWIMH B 00JaCTH
(bU3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/JeTh  HABbIKAMH  TO3HABATEJbHOM  pediiekcuM  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



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

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce ToCTmKeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI TI0
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy 0O0Yy4YaroIIMXCs
COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSsl, BKIIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

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

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPU OCYIIECTBICHUH OOIIEHUs, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

INPEJIMETHBIE PE3YJIBTATBI

K kon1ty o0yuenns B 10 kiacce mpeMeTHbIC pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKOM JICSITEIBHOCTH JIIOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBMUECKUX MOIEIICH:
MaTepualibHas TOYKa, HHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUECUHBIN
ANIEKTPUUYECKUH 3apsi]l IPU pelieHur (PU3nUecKux 3ajaay;

pacrio3HaBaTh (pU3HYECKUE SBICHUS (IIPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOINHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEUHOE JIBUKEHHUE,
CBOOO/IHOE TAJICHUE TeJ, JBHXKCHHUE MO OKPYKHOCTH, MHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHUE, CTPOCHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHNUE, KOHJECHCAIMS, IUIABICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIAXHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA ra3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUSA Ta3a B U30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (PU3NYECKUE BEIUYUHBI:
KOOpAMHATA, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEIMYMH, WX O0OO3HAYCHUS UM €IUHMUIIBI,
HaXoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasi DHEPIrusl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprusi, pabora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIBHO TPaKTOBaTh (DU3UYECKUN CMBICT HCHOJb3yeMbIX BEJIMYMH, UX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUUNHAM;

ONMCBHIBaTh U3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs1, MOTEHIIHAN, PA3HOCTh MOTEHIUAJIOB;
IpU ONHUCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT UCIOJIb3yEeMbIX
BENTMYMH, MX OOO3HAUYECHMS] W EIUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIUE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIb3Ys (PU3HUECKUE
3aKOHBI ¥ MIPUHIMUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM DHHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylioHa, mpu 3TOM pasinyarh CIOBECHYIO
(GbOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



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

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX H3MEPEHUM, TPHU ITOM
dbopmyrpoBath mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOT0 000PY0BaHUS, IPOBOAUTD OMBIT U (OPMYIIMPOBATH
BBIBOJIBL;

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

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY,
(bUKCUpPOBATH PE3YNIHTATHI MOJIYYCHHOU 3aBUCUMOCTH (PU3UUECKUX BETUYUH B BUJIC
TaOIUIl U TPaUKOB, IETaTh BEIBOJBI IO PE3yIbTaTaM UCCIIECIOBAHUS;

coOJro1aTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIICIOBAHUIN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy1I0BaHUS;

pemarb pacy€THhlEe 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHEe 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7a9u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellIeHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEAIbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIC 33/1a4i: BHICTPANBATh JJIOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PAaCCYKICHUW C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue SABIICHUS,

WCITIOJIb30BATh MTPH PEIICHUN YYEOHBIX 33/1a4 COBPEMEHHBIC MHPOPMAIIUOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAMN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIAPHONM HWHGOPMALMK, TOJYYEHHOM W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTyIaeMyto HHPOPMAIIHIO;

MIPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHus OE30MAaCHOCTH TpU OOpalieHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
IOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMOMN MTPOOIIEMBI.

K koH1y o0yuenus B 11 kiaacce npeMeTHbIE pe3yIbTaThl HA 6230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHUpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU HU
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCINCH:
TOYEYHBIN IJEKTPUUECKUM 3apsfl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sjipa MPHU pEUICHUU (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HMKH: 3JIEKTPUYECKAs. TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHMMOJEHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cpel) |

AJIGKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI), HCIONB3YsAd (PU3NYECKUE BEITUUYMHBIL:
DIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMANOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKLIUS MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHia, WHIyKTUBHOCTH
KATYIIKH, SHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuN B KoJeOaTeTbHOM KOHTYpe, 3apsAl W cuja ToKa B IIpolecce
TAPMOHMYECKUX DJICKTPOMAarHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOSHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUIM
CMBICII HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs M EAMHMIIbI, YKa3bIBATh
(b opMyIIBI, CBSI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETUYUHAMY,

ONMCHIBAaTh H3YYECHHBIC KBAHTOBBIC SIBJIICHUS W MPOLECCHI, HCIOJIb3YA
bu3nYecKnue BEJIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOJTypacaga, SHEPTUS CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS W CAWHMIIBI, YKa3bIiBaTh (OPMYJIBI,
CBS3BIBAIONTUE JIAHHYIO (U3HYECKYI0 BEIWYHWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapaJIEILHOIO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa miga Gororddexra,
3aKOH COXPAHEHHSI DHEPruH, 3aKOH COXPAaHEHHS UMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMCIIa, MOCTysaThl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3iudaTh CIOBECHYIO (POPMYTHUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHUE U YCIOBUS (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

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

BBITIOJIHATh JIKCIIEPUMEHTHI TI0 MCCJIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpU ITOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYHIIECTBIISAThH MPSAMbIE U KOCBEHHBIE M3MEPEHUs (PU3NUECKUX BEIUYHH, TTPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEI0OBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JIeJIaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEIOBAHNS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
JESATETLHOCTH C HCTIOJIB30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THbIC 3aJa4d C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (DPM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATHh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,
HEO0OXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTh
MOJTYYE€HHOT0 3HaueHUsI PU3UYECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM HA H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

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

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

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO MHpAa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM JKU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, NIl COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM SKOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOIIEH CpEaE;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLMUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElessITh O0O0S3aHHOCTU U
IUIAHUPOBATH JIESTEIILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauuecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Kourtpoasnsie Ilpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
1.1 ®u3uKa U1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' AR HEYE https:/m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/Tf41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
. OCHORRI TepMOHHAMII 0 https:/m.edsoo.ru/741bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnorexka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnunoreka [IOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c97¢
5 MexaHn4yecKkue U dJIEKTPOMArHUTHBIC 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

https://m.edsoo.ru/7f41c97¢c

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 bubmorexa HOK




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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

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

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngj;i?:;;gﬁﬁfmcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara nupposbIe
Tema ypoka Konrpoabusie IIpakTuueckue p
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
®du3nka — HayKa O PUPOJIE.
1 Hayunebie MeT(})];[(bI HO?I»)HapHI/ISI 1 bubmorexa LIOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Posb 1 MecTo ¢uzuku B

) (hOpMUPOBAHUN COBPEMEHHOM | bubmmoreka [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU IESITENBHOCTH JIHOIEU
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubnuoreka [{OK
newxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubmuoreka [IOK
JBIKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | bu6muoreka [JOK
JBHKECHUE https://m.edsoo.ru/ff0c372¢e

6 CBoOogHOe masieHue. Y CKopeHue 1 but6mmorekxa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JIBrm>keHre MaTepraibHON TOYKH 10 1 bubmmorexa [IOK

p https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

8 lanunes. UHepumanbHble CHCTEMBI bubmorexa HOK
- HepHt https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [Ipunmun
9 CyIepno3uiuu cuji. Bropoii 3akoH bubmorexa OK
Hep - DTOPOH https://m.edsoo.ru/ff0c3be8
HproToHa 117151 MaTepHaIbHON TOYKH

10 Tperuii 3akoH HeroToHa 1uis Bbu6mmoteka [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TskecTH. [lepBas kocMuyeckast bubmorexa HOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK
TEJa https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapduunent

13 TpeHust. Cuita CONTPOTUBIIEHUS TIPU bubmmnoreka HOK
JBHWKEHUU Teja B )KUIKOCTH UJIH https://m.edsoo.ru/ff0c3f76
rasze
[TocTymarenbHOe U BpalaTeibHOE

14 JBHKEHHE a0COMIOTHO TBEPAOTO bu6mmoteka IIOK
tena. MoMeHT cuiibl. [1nedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHUs TBEPJOTO Tella
NMitynsc MaTepraibHON TOYKH,

s CHCTEMbI MaTEpPUAJTIbHBIX TOYEK. bubnuotexa [JOK
Hmnynsc cuibl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBUKEHHE

16 PaboTa 1 MOIITHOCTH CUJIBI. bu6nunorexa LIOK

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuaibHOW ToUkU. Teopema 00
W3MEHEHUU KUHETUYECKOW SHEPTUU

[ToreHuunanbpHas SHEPTUs.
[ToreHunanbHas SHEPTUS YIIPYTO
ne(OpMUPOBAHHOI MPYKUHBI.
[ToreHuuanbpHas SHEprus Tena
BOJIN3M TTOBEPXHOCTH 3eMITH

[ToreHunanbHbIC U
HEenoTeHUMalbHble CUIIbl. CBs3b
paboThl HENOTEHIMATIBHBIX CUJI C
M3MEHEHHUEM MEXaHUYECKOM dHEPTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU

JlaGoparopHas paboTa
«HccnenoBanue cBs3u pabOThI CUITBI
C U3MEHEHUEM MEXaHUYEeCKOH
DHEPTUU TeJla Ha TIpuMepe
pacTsHKEHHUS PE3HHOBOTO KT'yTa

KonTponbHas pabota mo Teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.

Muddysus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c461a

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4b74

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep IBHKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEI




23

24

Macca mounekyin. KonudectBo
BemectBa. [locTtostHaas ABoraapo

TermoBoe paBHOBecue. TemnepaTypa

u e€ usMmepenue. [llkana Temneparyp
Lenbcus

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

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

26

27

28

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEeW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbI€ 3aKOHBI
JlaGopaTtopHast pabota
«MccnenoBanue 3aBUCUMOCTH

MEXIy MapaMeTpamMu COCTOSIHUS
pa3pexKEHHOTO Ta3a»

bubnuoreka [{OK
https://m.edsoo.ru/ffOc511e

29

W3onpoueccsl B M€aIBHOM ra3e U
uX rpaduueckoe npeacTaBieHue

bubmmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

Buytpennss sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3mMenenns. KonmdecTno
TEIUIOTHI U paboTa. BHyTpeHH s
SHEPrus OJJTHOATOMHOTO UAEATbHOIO
rasa

bubnunotexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenbHast TENI0EMKOCTD BEIIECTBA.
KonudecTBO TEIIOTHI IpH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36




Tertonepenaye. AnuadaTHbIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubnunoreka LIOK

33
€ro NpUMEHEHUE K U30IPOoLeccCaM https://m.edsoo.ru/ffOcSefc
Heob6patumocts npoiieccoB B
34 pu (I: e. Bropoi I;aKOH buomoreia LIOK
Pypoie. BTOp https:/m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Mpunuun nevictus u KI1/] bubmuoreka [{OK
TETIJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J]
37 DKoJoru4eckue npooIeMbl
TEIJIOOHEPTETUKU
O06o06maromuit ypok
38 «Monexkyns Ha;}llp ¢uznka. OCHOBBI bubmmorexa [OK
yp ’ https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMUKI
KoHTponbHas pabora 1o Teme
39 «Monl?alc T HI:;I ¢uznka. OCHOBBI bubmmorexa LIOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOcoroTHAs 1 OTHOCHUTEITbHAS
41 BJIAXKHOCTH BO31yXa. HachlmeHHBIM bubmmorexa LIOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
aMmop(HbIe Tea. AHU30TPOMHUS
P P P bubmuoreka [{OK
42 CBOMWCTB KpHUCTAILIOB. JKuakue

KkpucTauibl. COBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c65f0




[InaBnenne n KpucTaJuim3anusi.

bu6nmoreka [IOK

43 Y nenpHast TENI0Ta IJaBICHHUS.
ACHBHAT TEITIOTA HIABICHIA https://m.edsoo.ru/fi0c6708
Cyb6numarnus
bu6nmmoreka [IOK
44 VYpaBHEHME TEIIOBOro Oajganca
P hitps://m.edso0o.ru/ff0c6820
DJIeKTpHU3alus Tell. DIEKTPUUECKUN
45 3apsi. JBa Buaa JIeKTPUUECKUX bubmmorera [IOK
pAL. A p https://m.edsoo.ru/ff0c6bcc
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH H
46 H(l):)J'I OBOJHUKU 3a1f(1))H buGnuorexa [IOK
yip A ) https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUS JIECKTPUUICCKOTO 3apsiia
B3aumoneiicTBue 3apsiioB. 3aKOH
47 Kynona. ToyeuHbIl 3J1eKTPUUECKUI buGnuorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nosist. [IprHIMn cynepno3unun bubmmnoreka HOK
ANEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cui sneKTpoCcTaTH4ecKoro
49 nois. [lorennuan. PasHocTh bubnuorexa [IOK
) 1 ’ https://m.edsoo.ru/ff0c6£00
[IOTEHINAIIOB
ITpoBOIHUKY U JUIIEKTPUKHA B
50 3J'IpeKT OCTaTUYECKOM noI?le bubnnorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. Bubnuoreka IIOK
51 OnexrpoéMkocTs. Konnencatop 1

https://m.edsoo.ru/ff0c7126




52

53

DnEeKTPOEMKOCTH TJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOT0 KOHJEHCAaTopa
JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

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

54

[IpuHuMI nelcTBUS U IPUMEHEHNE
KOHJICHCAaTOPOB, KOITUPOBAJIBLHOTO
amnmapara, CTpyMHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyIeHHE AJIEKTPOIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma J1st
y4dacTKa 1enu

56

[TocnenoBarenbHOE, NapaLIENbHOE,
CMEIIIaHHOE COEAMHEHHE
npoBoJHUKOB. JlabopaTtopHas
pabota «/3ydyeHue cMelaHHoro
COEIMHEHUS PE3UCTOPOB»

0.5

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

57

PaboTa 1 MOLITHOCTB JIEKTPUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 1715 OJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenne D/1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHHUSI

0.5

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

59

PesepBHblii ypok. KoHTpoabHas
pabora o Teme "DIeKTpoIuHaMHUKa"

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




60

/ Bcepoccuiickast mpoBepoOvHast
pabora

O06o0maromuii ypok
«ONeKTpoIUHAMUKAY /
Bcepoccuiickas mpoBepouHas pabota

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

61

DneKTpOHHask IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTH
CONPOTHUBIICHUS METAJIIOB OT
temneparypbl. CBepXIIpOBOIUMOCTh

62

63

64

65

66

DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBoHUKH, X COOCTBEHHAs
U IIPUMECHasi IPOBOJAUMOCTb.
CaoiicTBa p—n-Tepexo/ia.
[TonynpoBoaHUKOBBIE TPUOOPHI
DJEeKTpUYECKUi TOK B pacTBOpax M
pacIuiaBax 3JIeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAIIHS.
DIIEeKTPOIHN3

DNEKTPUYECKHA TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENILHBIN pa3psi.
Momuans. [1na3zma

DJIeKTpUIeCcKre MPUOOPHI U
YCTPOMCTBA U UX TMPAKTUUYECKOES
npuMeHeHue. [IpaBuiia TeXHUKU
0€30I1aCHOCTH

bubnuoreka [{OK
https://m.edsoo.ru/ffOc84ae

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c82ba

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc




KontpomnbHas padora 1mo reme
«Qnekrpocraruka. [loctosHHbIN

67 N
ANEKTpUYECKU TOK. TOKHU B
Pa3IMYHBIX CPEIax»

68 PesepBHbIil ypok. O000IIaromii

ypok 1o TeMam 10 kitacca

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6nmmoreka [IOK
https://m.edsoo.ru/ffO0c8f6¢




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
ITocTossHHBIC MAarHUTHI U UX

| B3auMoO/iecTBUE. MarHUTHOE MoJIE. | bu6mmoreka [IOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHo€e noJie MPOBOIHUKA C

) TokOM. OnBIT DpcTeaa. | bubnuorexa [JOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue

PaToPHAt b v bubnuoreka [IOK
3 MAarHUTHOTO ITOJISt KaTYLIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBMEe MarHuTHOTO MOJISI Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHWTa Ha PaMKy C
TOKOM»

JleficTBME MarHuTHOTO MOJISI Ha

5 JBUKYITYIOCS 3apsyKEHHYIO 1 bubmuoreka [IOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cunel JlopeHia

6 DNIEKTPOMarHuTHasE MHYKIHUS. |

IToTok BEeKTOpa MAarHUTHOM




10

uHaykiuu. DJ1C uaaykuuu. 3aKoH
AJIEKTPOMATrHUTHOW WHYKITHH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSBJICHUS
AIEKTPOMArHUTHON UHTYKIUI

NuaykTuBHOCTB. SIBIEHUE
camounaykuuu. 9J1C
CaMOMHYKLMH. DHEprus
MarHUTHOT'O MOJISI KATYLIKU C TOKOM.
OJEeKTpPOMarHUTHOE TOJIe

TexHu4eckue ycTpomucTBa U X
HNPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JIIEKTPOMAarHUTHI,
AIIEKTPOJIBUTATEIh, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHII,
WHIyKIIMOHHAS [ICYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VH]TyKIIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

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

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

11

KonTponbhas pabota no teme
«MarauTHoe I1I0J1€e.
DNIeKTPOMarHuTHasE UHIYKITUS»

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

12

CB00O0HBIE MEXaHUUECKHE
kosnebanus. 'apmMoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaiienue suepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06




13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajblX KOJICOaHMIA Tpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI
rpy3a»

14

KonebarenbHplii KOHTYP.
CBOOO/IHBIE EKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

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

15

16

17

18

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BoIHyX/1eHHbIE
MEXaHUYECKUE KOJIeOaHMs.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

IlepeMeHHBIH TOK.
CuHyconabHbII IEpEMEHHBIN TOK.
MoniHoCTh NEPEMEHHOT0 TOKA.
AMIUTTYIHOE U JEHCTBYIOIIEE
3HaYEHHUE CUJIbI TOKA M HaNPSHKEHUS

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPTUU

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

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

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

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO

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




3BOHKa, FeHepaTopa NepeMeHHOro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 Kynbrypa ucnonb3oBanus
3JIEKTPO3HEPTUU B TOBCEAHEBHOMN
KU3HU
MexaHnyeckue BOJIHBI, YCIOBHS

acnipoctpanenus. [lepuon.
21 I(D:KOpPOCTBppaCHpOCTpaEIeHI/I}I u bubmorexa HOK
https://m.edsoo.ru/ffOcca54

JHa BosiHbL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI

2 3Byk. CkopocTb 3ByKa. I poMKOCTB bubnnorexa [JOK
3ByKa. Bricota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
ONeKTPOMarHUTHbBIE BOJIHBI, UX

23 cBolicTBa U ckopocTh. [Ikama bubmorexa HOK

https://m.edsoo.ru/ffOccfe0

AIIEKTPOMAarHUTHBIX BOJIH
[TpuHUIUIIBI paIuOCBS3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus

)5 KonTtponbhas padora «Konebanus u bubmuorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpamonuHEHOE pacpOCTpaHEHNE

26 CBETa B OJJHOPOJHOM CpeIE. bubnuorexa [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBera. 3aKOHbI

bu6mmoreka [IOK

27 otpaeriti ciera. locrpoeie https://m.edsoo.ru/ff0cd4e0
n300pakeHHi B TUIOCKOM 3€pKaJie
IIpenomnenue ceeta. [TonHoe

)3 BHYTPEHHEE OTPAKECHHUE. bubnunoreka [HOK
[IpenenpHbIi yrod MoaHOTro https://m.edsoo.ru/ffO0cd 76
BHYTPEHHET0 OTPaKEHUS

29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
[OoKa3aTesis MPEeJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxenuit

30 B uH3e. PopMyria TOHKOU JTUH3HI. bubmmorexa [JOK

https://m.edsoo.ru/ff0cddle

YBenuueHue JuH3bI
JlaGopaTtopHnast pabota

31 «HccnenoBanne cBOHCTB
M300paXeHUH B TMH3aX»
Hucnepcus cera. CroxxHbIA COCTaB

3 6emnoro csera. Lser. JlaboparopHas
pabora «Habmrogenue aucnepcun
CBETa»

3 WnTepdepennus cera. Judpakuus bubnnoreka [JOK
cera. JluppakironHas pemerka https://m.edsoo.ru/ffOced22

34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnorexka [HOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U yCTpoiicTBa

35 U yCIIOBUSA UX O€30MacHOTO
MIPUMEHEHUS

36 I'panuel MpUMEHUMOCTH bubnuoreka [IOK

KJIACCUYECKON MEXaHUKHU.

https://m.edsoo.ru/ffOcf862




[ToctynaTel cnenuaibHON TEOPUH

OTHOCHUTEJIEHOCTH
OTHOCUTEIBHOCTh
37 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE bubmmorexa LIOK
ATOEP - JAMEA https://m.edsoo.ru/ff0cfad2
BPEMEHHU U COKpPAIIECHUE JITTHHBI
OHeprus U UMIYJbC
18 pensiTuBUCTCKON yacTulibl. CBA3b bubnnorexa [JOK
MaccChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKos
KonTtponpHas padora «OnTuka.
39 OcHOBBI cielMaANIbHOM Teopun bubmorexa LHOK
H P https://m.eds00.ru/ffOcf6f0
OTHOCHUTEIIEHOCTHY
40 ®otonbl. Dopmymna I1nanka. bubnnoreka [JOK
OHeprus U UMNIysbCc GoToHa https://m.edsoo.ru/ffOcfe16
OTKpbITHE U HCCIIEJOBAHUE
41 (I)OT(I?B(I)(beKTa Omneiter A. T’ bubnworexa LIOK
’ o https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
42 OnHmreitHa 11 porosaddexra bubnmorexa LIOK
8 ' https://m_edsoo.ru/ff0d01 Se
«Kpacnas rpanuna» gorosddexra
Jasnenne ceera. OnbiTol I1. H.
43 Jlebenena. Xumuueckoe JelcTBHE bubmmorexa [OK
AEEE A https://m.edsoo.ru/f0d04a6
CcBeTa
TexHu4eckue ycTpoicTsa u
44 NPaKTUYECKOEe PUMEHEHHE:

dboTornemMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO/




Penrenue 3amau mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

45 KBAaHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbITE

46 Pesepdopna no paccesuuro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactul. [ [nanerapuas Mmonens atoma
bubmuoreka [JOK

47 Hoctynarst bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenne GOTOHOB

43 IIpU [IEPEXO0JE€ aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHSI SHEPruM Ha Apyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoustHoBBIE CBOMCTBA yacTull. BosHbI

49 ne bpoits. Kopryckynsipao- bubnuorexa [JOK
BOJIHOBOM Jyasnin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JIyYCHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 Omnbiter Pesepdopaa mo bubnuoteka [JOK
OIIPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3ITYYEHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. BiausHue
pPaIuoaKTUBHOCTU Ha KUBBHIE
OpraHU3MBbI
OTKpbITHE TPOTOHA U HEUTPOHA.

57 W3otomnsl. Anbga-pacna. bubmuoreka [IOK
DIIeKTPOHHBIN U MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaa. ['aMmma-uznydyeHue

53 DHeprusi CBsI3U HYKJIOHOB B si/IpE. bubnmoreka [JOK

S nepubie peakuuu. S nepHbii

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGiemMbl, NepCIEKTHBHI,
DKOJIOTUYECKUE ACIIEKTHI AIEPHOU
OHEPIreTUKHU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0ICHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX

yactull. Kpyrislii cron 1
«DyHIaMeHTaIbHbIE

B3auMoaencTBusA. ENMHCTBO

(Gu3nYECKON KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUHU. Bun
3BE3HOTO HEeOa. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUANMOE
nBwxeHue. ComHeyHas cuctemMa

56

57

58

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CoiHIIA U 3BE3NT

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [T1aBHOU
NOCJIEA0BaTENbHOCTU. BHyTpeHHEE
ctpoenue 38E311. COBpeMEHHBIE
MIPEJICTaBICHUSI O TIPOUCXOXKIEHUU U
sBomonu CoJHIIa U 3BE3]

Muineynsiii [1yte — Hama
I"'anaktuka. Ilonoxxenue u IBMKESHHE
Counana B 'anaktuke. 'anakTuku.
UéEpHsbie IbIpHI B iApax rajakTUK




59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

Hepenienusie mpo0ieMsl
ACTPOHOMHH

KoHnTpomnpHas padorta «DI1eMeHTHI
ACTPOHOMHH U acTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponp pusuku
¥ aCTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeroBeKa

63

O6o06matomuii ypok. Pons u mecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06matomuii ypok. Posb
¢buznueckoil Teopuu B
(bopMUPOBaHUHU MIPEJICTABICHUN O
buznyecKkoil kKapTuHe MUpa

65

Ob6o6maromuit ypok. Mecto
bu3ruecKoit KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJIE

66

PesepBHBIi ypok. MaruutHoe 1ouie.
DIEKTPOMAarHuTHAs NHIYKIHS




PesepBHblii ypok. Ontrka. OCHOBBI

67 CHenualbHON Teopun 1
OTHOCUTEIIHOCTH
Pesepnbiii ypok. KBanToBas ¢pusuka.
68 DJIEeMEHTHI aCTPOHOMUH U 1 bubmorexa HOK
P https://m.edsoo.ru/ff0d1784
acTpou3uku

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

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

JleMoHCTpUpOBaT, Ha NpUMEpax pojib U MecTo (GU3HKU B
10.1 (bopMUPOBAaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTHI, B IPAKTUYECKOU AEATEIbHOCTH

Jmonen

Y4UTHIBaTh IPAaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3UUECKUX MOJICICH:
MaTepHaibHas TOYKa, WHEpIHUAIbHAS CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UIICANIBHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJ, TOYCHHBIN BJIEKTPUUECKUN 3apsii — IpH pelIeHUU

duznyecKux 3a1a4y

PacnioznaBath ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOU TEOpUH
CTPOCHMsSI BelIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ma/ileHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI,
103 nuhdy3usi, OpPOYHOBCKOE [IBHJKEHHME, CTPOEHHE JKUJIKOCTEH H
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJl NpU  HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, UCHapeHue, KOHAEHcalus,

IJIaBJI€HUE, KpUCTANIM3alus, KWUIIEHHe, BIAXKHOCTh BO3]yXa,

MOBBIIIEHWE JABJICHMS] ra3a IpU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBf3b MEXIy IlapaMeTpaMu COCTOSIHHMA rasza B

H3o0Iponeccax; JICKTpU3ausa T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBUKEHHE, HCHOJb3yd (U3NYEeCKHe
BEJIMYUHBI: KOOPJIUHATA, ITYTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJIa, HMIIYJIbC Tella, KHHETHYeCKas DHEpIus,
104 NOTEHIMAJIbHAs HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
. MOIIHOCTb; TNPH OMHMCAHUM IPABUIBHO TPAKTOBATH (UIUUECKHUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EAUHMIIBI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUUHY

C ApYTUMHU BCINYHUHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJB3ys (U3MUECKUE BEJIUYMHBI: JaBJICHHE Tras3a,
TEeMIepaTypa, CpeAHsss KHHETHYeCKas JHEPrus XaOoTHYECKOTO
JBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOTO JCUCTBUS TEIJIOBOTO JBUTATENS;, IMpPU
ONMUCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKUI  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O003HAYCHHS W CAMHUIIBI, HAXOIHWTh
GbopMyJibl, CBSA3BIBAIONIUME JAHHYIO (QU3UYCCKYI0 BEIHYHUHY C

JIpYyTAMH BEIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE DSJIEKTPUYECKHE CBOMCTBAa BEILECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3YS (U3NIECKUE
BEIIMYUHBL:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOE  IOIe,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuit  CMbICI
UCMOJIb3yeMbIX BEJIUYMH, UX O00O3HAYEHMs U €AMHUIIbI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaAJU3UPOBaTh (PU3UUYECKUE TPOLECChl U SBJICHUSA, HCIIOJIb3YS
¢u3nyecKkre 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT u I1I 3axons! HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPT UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMH CUJI, TPUHIIUIT
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEILIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpEeIHEW KMHETHMYECKOW SHEpPruH TEIUIOBOTO JABMKEHHUS MOJIEKYJ C
abCOIIOTHOW TeMIlepaTypoi, MepBbId 3aKOH TEPMOJMHAMMKH; 3aKOH
COXpaHEHMs DJIEKTPUYECKOro 3apsaa, 3akoH KysoHa; mpu 3Tom
pasInyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe

BBIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIEC TPUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pazIu4aTh YCIOBUS HX 0€30MacHOTO

HCIIOJIb30BaHHUS B IIOBCEAHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3HUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GOpMyIUPOBATH NMPpo0IeMy (3a7ady) U TUIIOTE3y yueOHOTOo
OKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY W3  IPEIOKEHHOTO

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




10.10

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

HCIIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU l'IOl"pCH.IHOCTCfI H3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSAMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPAUKOB, IEIATh BBIBOIBI IO

pe3yJsibTaTaM MCCIIEA0BaHUs

10.12

10.13

10.14

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

M3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYI0BaHUS

Pemarp pacu€rHble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKON MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
dbuznyeckue BeIMUUHbI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
OPOBOAMWTH pacuéThl M OLEHUBAaTh pPEaJbHOCTb IOJYYEHHOTO

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

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

10.15

Hcnonp3oBaTh Mpu pelIeHUH Y4eOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
UMHTEpIpeTallii U IMpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHON
nH(pOpMaLKH, MTOJYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUMCKUX M 3apyO€KHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcrnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  o0ecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKMMH YCTPONCTBaMH, JJIs COXpaHEHHs
310pOBbsl M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpYKarollen cpeie

10.18

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

0053aHHOCTU U IUIaHUPOBATL ACATCIBHOCTL B HCECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHWBATH BKJIAJ KaXKA0r0 U3 YYACTHUKOB

TPYNIBL B PEeLICHHE pACCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpOBEPAEMOro
pe3yJbTara

11.1

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

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(dbopMUPOBaHUN COBPEMEHHON HaYYHOW KapTHHBI MUpPA, B PA3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTU, B MPAKTUYECKOMN NEATEIIbHOCTH

JIOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

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

MOJECJIb aTOMHOI'O A[pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJga4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChl) U OOBSACHATHh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
DIIEKTPUYECKasi MPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIEHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKLHUSA, JEHCTBHE MAarHUTHOTO MO Ha
MPOBOAHUK C TOKOM M JIBIKYIIUHCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIEepPCHs CBeTa, (POTOINEKTpruIecKuil 3 dext
(poroaddexT), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHUE JMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M HMCKYCCTBEHHas

PaarOaKTUBHOCTD

114

OnuceiBaTh W3YYCHHBIC CBOKMCTBa BemIeCTBA (DJICKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IIPOBOIUMOCTD PA3IUYHBIX
Cpel) © DICKTPOMArHUTHBIE SBJICHHs (IIPOLIECCHI), HCIOIB3YS
¢usznyeckne BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila TOKa,
DIIEKTPUUYECKOE  HANPSOIKCHHE, DJIEKTPUYECKOE CONPOTHBIICHHE,
pasHocTh moreHmanos, J/1C, paboTta Toka, HHIYKIUS MAarHUTHOTO
nons, cuna Awmmepa, cuia JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
SHEPTHUA DJICKTPUICCKOIr0 U MAarHUTHOI'O HOJ'I@IZ, nepuoa U 4actora
KoJieOaHuil B KOJIeOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B IIPOIIecce

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




11.5

pacCTodHNUC U ONTUYCCKAsA CUJia JIMH3bI, IIPpHU OMMMCAHWUHN IPABUJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCIOJIb3YCMBIX BCJIIMYUH, HUX
0003HaYeHUsT U CIWHUIOBI; YKAa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINEC

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUHMHAMU

OnuceiBaTh  WM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHE BEIUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MMITYJIbC (HOTOHA,
NEepHOJI II0JIypaciiajga, 3HEPIUs CBSA3H aTOMHBIX S7€p; IPU ONIMCAaHUU
IOPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaThb (DOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PHU3MYECKYI0 BEIUYMHY C JAPYTUMHU

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

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEIOBATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 3JI€KTPOMArHUTHOM MHIYKIUH, 3aKOH
HPSIMOJIMHEHHOTO pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHU CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
dorosdexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMITyJIbCa, 3aKOH COXPAHEHUs OHIIEKTPUYECKOro 3apsia, 3aKOH
COXpaHEHHs MacCcoOBOrO 4Wcia, MHocTyndarsl bopa, 3akoH
pPaAMOAaKTUBHOIO pacnajga; MpH JTOM pa3IMy¥aTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpanuLbl, 06J1aCTH) TPUMEHUMOCTH

Onpenensats HanmpaBJ€HUE BEKTOpa WHIAYKUIUHW MAarHUTHOTO MOJIS
MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHiia
CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI IO UCCIeI0BAaHUIO (PU3NUECKUX SBJIECHUIN
U TIPOIIECCOB C HCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX W3MEpPEHUM;
npu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
DKCIEpUMEHTa, coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000pyI0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBIsITh NpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTHUMAJbHBIM COCOO M3MEpeHUs U

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

11.11

UccnenoBath 3aBUCUMOCTH (DH3NYECKUX BEJTMYHH C UCIIOIH30BAHUEM

IOpSAMBIX WM3MEPEHUM; IIPU OTOM KOHCTPYUPOBATh YCTAHOBKY,




(buKCUpOBaTh pe3ybTAThl MOJYYCHHON 3aBUCHUMOCTH (DU3MUYECKHX
BEJIMYMH B BUJIE TaOIHIl U Tpa)UKOB, IeNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0oBaHusA

11.12

11.13

CobOmoaTte mpaBuia 0O€30MACHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U MPOSKTHOM ACATEILHOCTH C UCIIOIB30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pYHOBaHUS

Pemate pacu€rHble 3a1a4M ¢ SBHO 33JJaHHON (U3NUECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W IPHUHOMWIIBI; HA OCHOBC aHAJIM3a
yCIOBMS 3aJaud  BbIOMpaTh (U3UYECKYI0 MOJEINb, BBLIENATH
¢du3nyeckre BeIMYUHbBI U (POPMYJIIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IMPpOBOANTD paCLIéTI)I N OLOCHUBATH PCAIbHOCTHL IIOJIYUCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

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

3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IeCKI/IC SBJICHUA

11.15

Vcnonb3oBaTe MpU pelIeHUMM Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TMOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPIIpETallMi U IPEICTaBICHUsS y4eOHOW M Hay4YHO-IOMYJISIPHON
MH(pOpMaLIMH, MTOJIyYEHHON U3 pa3IUYHbIX UICTOYHUKOB; KPUTUUECKHU

AHAJIU3UPOBATD MOJIYYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

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

OBCEIHEBHON KU3HU

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

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TeOpeTUYECKHUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HH I OOecTieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMH W TEXHUYECKUMH YCTPOMCTBaMH, JJIsI COXpaHEHUs
3I0pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’KarolIleu cpeze

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYMNbl, PalUMOHAIBHO  PACHPENEINATh
O0S3aHHOCTH ¥ IUIAHUPOBATH JICATENBHOCTh B  HECTAaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIGHWBATh BKJAJ KaXJOTO0 W3 YYaCTHUKOB

IPYIIBI B PELIEHNE pacCMaTpuBaeMOi MpoOIeMbl




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jaena

Kox npoBepsiemoro
3J1eMeHTa

IIpoBepsieMble YIeMEHTHI COAePKAHUSA

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

1.1

®usuka — Hayka o npupone. Hayunble
METOABI IO3HAHUSA OKPYKAIOIIEro MUpa.
Ponp skcniepumeHTa U TEOpUM B Ipolecce
[O3HAHUS NPUPOABI. OKCIIEPUMEHT B

(dbusuke

1.2

MopenupoBanue (U3NYECKUX SIBICHUA U
IIPOLIECCOB. Hayunsie TUIOTE3BI.
®u3nyecKue 3aKOHbI U TEOpUU. I'paHUIbI
MPUMEHUMOCTH  (PU3UYECKHX  3aKOHOB.
[IpuHnun coorsercrBuss. Pones u Mecro
¢u3ukn B (HOPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MUpa, B MPAKTUYECKON

JIeSITEILHOCTH JTI0AeH

MEXAHHKA

#i#HPari#KMMHEMATHUKA

2.1.1

MexaHnu4deckoe JABUKCHUC.
OTHOCHUTENHLHOCTD MEXaHHYCCKOT'O

nBuxkeHus. CucreMa orcuéra. TpaekTopus

2.1

2.1.2

[lepemerenue, CKOpOCTh (cpemnsist
CKOpPOCTh, ~MTHOBEHHasT CKOPOCTb) H
YCKOpEHHE MaTepuallbHOW TOYKH, HX
MPOEKIIUM Ha OCH CHUCTEMBI KOOPIHMHAT.
CrnoxeHue TepeMelIeHUH M CII0XKEeHUE

CKOpOCTe

2.1.3

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NpsSIMOJIMHEHOEe ~ JBWKeHue. [ 'paduku

3aBUCHUMOCTH KOOpAWHAT, CKOpPOCTH,
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2.1.4

YCKOpEHUusl, IMyTH U  IepeMelleHus

MaTepI/IaJIBHOfI TOYKHU OT BPCMCHU

CBobOonHoe masieHne. Y cKopeHue

CBOOOIHOTO MaIeHUS

2.1.5

2.1.6

2.1.7

221

Kpusonnuelinoe nBuxkenue. PaBHOMepHOE
JBUKCHHE  MAaTE€pPUAIIbHOM  TOYKM 11O
OKPY>KHOCTH. VYrinosas CKOPOCTB,
auHeWHas ckopocth. Ilepuox u yacrora.

LlenTpOoCTpEMUTENIBHOE YCKOPEHUE

TexHudeckue yCTpOMCTBA:  CIIMIOMETD,
JBUKCHHUE CHAPSJOB, LICTIHbIE U PEMEHHBIE
nepenadn

[Ipaktnyeckne  pabotel.  M3mepenue
MIHOBEHHON ckopoctH. HMccnenosanue
COOTHOUIEHUS MEXIY yTAMH,
IIPOWIEHHBIMU TEIIOM 3a
IIOCJIEIOBATEIILHBIE PABHBIE INPOMEKYTKH
BpEMEHU pu PaBHOYCKOPEHHOM
JBW)KEHUA C HAYaJbHOW  CKOPOCTHIO,
paBHOM Hymo. HM3ydeHue IBUKEHHS
IapyKa B BA3KOW XUAKOCTH. M3yduenue
JBUKCHMUSI Tena, OpOLIEHHOTO

TOPHU30HTAJIBLHO

##Part## INHAMUKA

[IpuHnmn  otHOcuTensHOCTH — ['anmmnes.
IIepsbiit 3akoH Hbrorona. MHepuuanbHbIe

CHUCTEMBI OTCUETA

222

223

Macca Tena. Cuna. [Tpuanun

CYTNIEPIO3UIINH CHJII

Bropoii 3aKOH Hrrorona st
MarepuaibHOM TOUYKM B HHEPUUATBHON
cucteme orcuéra (MCO). Tpernii 3akoH

HrroTrona IJId MaTCPUAJIBHBIX TOYCK




2.3

224

3akoH BceMupHOro Tirorenus. Cuiia
TsbkecTu. llepBas kocMuyeckass CKOpPOCTb.

Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

22.6

227

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHus
CKOJBKCHHUS W CWJIa TPEHHUS IIOKOSL.
Koadpdpumment TPEHMUSL. Cuna
CONPOTUBIICHUSI TPU JBI)KEHHHM Tela B

KHUAKOCTHU UJIM Ia3c

HOCTyHaTeJII)HOC u BpamaTCJIbHOC

JBHXKXCHHUC a0COJIFOTHO TBép,I[OFO TCl1a

228

MoOMEHT  CuJbl  OTHOCHUTEIBHO  OCHU
BpameHus. [liedo  cunibl.  YcnoBus

paBHOBecus TBEpaoro Tena B MCO

229

2.2.10

TexHuueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBLIX CITYTHUKOB

[IpakTnueckue paboTHI. N3yuenune
JBIDKEHUS ~ Opycka 1O  HaKJIOHHOH
TUTOCKOCTH TIOJ JEHCTBHEM HECKOJBKHX
cun. MccnenoBaHue 3aBHCHUMOCTH  CUII
yIPYroCTH, BO3HUKAIOIINX B
nepopMupyeMoil NpPYXHHE U PE3NHOBOM
oOpasie, OT BEIMYUHBI UX Jedopmainuu.
HccnenoBanne  yclOBH ~ paBHOBECHS

TBEPJIOTO TeJIa, UMEIOIIETO OCh BPAIEHHUS

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

I/IMHYJ'ILC MaTCpHaHBHOﬁ TOYKH, CUCTCMBI

2.3.1 MaTepuaibHbIX TOYeK. MMmynbsc cuibel u
M3MEHEHHUE UMITYJIbCa Tella
53 3akoH coxpaHeHuss umnyiasca B MCO.
o PeakTuBHOE IBUXKEHUE
233 Pabota cuibl
234 MomHocTh CHITEI
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2.3.6

Kunernueckass »sHeprus MaTepHaIbHON

TOYKH. Teopema 0 KHHETUYECKON SHEPTUun

[TorennmanesHas sHeprus. [loreHnmanpHas
SHEprus yIpyro nehopMUpOBaHHOM
npyxuHbl. [loTeHunanbHas 3HEprus teia

BOJIM3M MOBEPXHOCTH 3eMIIU

2.3.7

2.3.8

239

2.3.10

HOTGHLII/IEUIBHBIG nu HCIIOTCHIMAJIBHBIC
cunbl. CBA3b pa6OTBI HCIMMOTCHUIHAJIBbHBIX
CHJI C UI3BMECHCHHEM MEXaHUUIECKOM SHECPIrUun
CHCTCMbI TCII. 3aKkoH COXpaHCHUA

MEXaHUYECKON IHEPTrUun
VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHudyeckue  yCTpOWCTBA:  JIBU)KCHHE
pakeT, BOJOMET, KOMEp, HPYKUHHBIN

HIUCTOJICT

[IpakTuueckue pabotsl. M3ydyeHue cBsizu
CKOpPOCTEH Tel IIpU HEYNpyroM yuape.
WccnenoBanue cBsi3u  pabOThl CHIIBI €

H3MEHEHHEM MEXaHUYECKOM OHEPIUU TClia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

###Par##H##OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUN

3.1.1

OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-
KMHETH4ecKoil  Teopuu. bpoyHOBCKOE
JIBU>KEHUE. Hudbdyzus. Xapakrep
JNBWKEHUSIT M B3aUMOJICUCTBUS  YacCTHI]

BEIECTBA

Mojgenu CTpOe€HHMSI Tra3oB, KUIKOCTEH U

3.1.2 TBEPABIX TeN U OOBSICHEHHUE CBOMCTB
BEIIECTBA HA OCHOBE ATHX Mojiejei
313 Macca momnekyn. KosmuecTBo BemiecTsa.
o [TocTostnuas ABoraapo
314 TernoBoe paBHOBecue. Temmneparypa u €€

n3Mepenue. [llkana remneparyp Lleascust




3.2

3.1.5

Monenr wuneanpHoro rasza. OCHOBHOE
yYpaBHEHUE  MOJIEKYISIPHO-KUHETUUECKOMN

TEOpHHU UACAJTIBHOI'O ra3a

3.1.6

3.1.7

3.1.8

AbGconoTHas Temmeparypa Kak —Mepa
cpenHen KMHETUYECKON JHEpruu
TEIUIOBOTO IBMKEHMs yacTul rasa. [llkana

teMriepatyp KenbBuna

Vpasnenue Knaneiipona — MeHueneena.

3akoH /lambToHA

l'azoBele  3akoHbl.  M3ompoueccsl B
uaeagbHOM  rase C HOCTOSIHHBIM
KOJINYECTBOM  BEIECTBA! U30TEpMa,

n30xopa, u3obapa

3.1.9

3.1.10

3.2.1

TexHnueckue yCTpONCTBA: TEPMOMETP,
O6apometp

[IpakTuueckue padbotsl. 3mepenue maccol
BO3yXa B KJIACCHOM KOMHarTe.
HccnenoBanue  3aBUCHMOCTH  MEXIY
napaMeTpamMHu COCTOSIHHMSI Pa3peXEHHOIO

rasa
OCHOBbI TEPMOJIMHAMUKN
TepMmoauHamMuueckas cucreMa.

BryTpeHnHss 3HEprust TepMOAMHAMUYECKON

CHCTEMBI M CIIOCOOBI €€ N3MEHEHUS

322

KomnyectBo ~ Temnotsl W pabora.
BHyTpeHHs1  SHeprus  OJIHOATOMHOTIO

NACAJIBHOIO ra3a

323

Buaet TEIUIONEepeIaun:
TETUIONPOBOJHOCTb, KOHBEKIIHUA,
n3nydeHue. TertoéMKOCTh Tena. Y 1eapHast
TEIUIOEMKOCTD BeEIIlECTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTIJIOTICPCaauc

324

ITepsbiit 3aKOH TEPMOAUHAMUKH.

[Ipumenenue MEepBOTO 3aKOHA
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325

TEPMOANHAMHKHU K H30IIponeccaM.

I'paduueckas uaTEpIIpeTais paboThHI raza

TernoBble MamnHbl. [ IpuHLIMIBL TeHCTBUA
TEIUIOBBIX ~ MamuH.  I[IpeoOpazoBanus
SHEPIrUu B TEILIOBBIX MalIdHax.
Koaddurment nonesnoro aecTeus (nainee
— KII1 1) rermoBoit mamuusel. [ukn Kapuo u
ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJVHAMUKH.
HeobOpatumocThs mporieccoB B HPHUPOJIE.
TeroBele ABUTaTENM. ODKOJOTMYECKUE

HpO6J’I€MLI TCINIOOHCPICTUKHU

3.2.7

TexHnueckue  ycTpolcTBa:  JBUTaTellb
BHYTPEHHETO CropaHus, ObITOBOM

XOJIOOUJIbHUK, KOHAUIIHUOHED

3.2.8

[IpakTuueckne  pabOTHI. H3mepenne

YAEIbHON TEMITOEMKOCTH

###Par###AT'PEI’ ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

INEPEXO/IbI

3.3.1

332

333

ITapooOpazoBanue u KOH/ICHCALHS.
Wcnapenne u kunenue. YaenbHasi TEIUIOTa
napooOpa3oBaHusl. 3aBHCHMOCTh

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCOII0THAS ¥ OTHOCUTEIbHAS BIIAXKHOCTh

BOo3ayxa. HacelenHslil map

Teépmoe Tteno. Kpucramumueckue u
amop¢Hble Tena. AHU30TPOMUS CBOWCTB
KpucCTaljioB. )KI/I)IKI/IG KpHUCTaJlJIBI.

COBpeMCHHBIe MaTCpHraJIbl

3.3.4

IInaBneHue u KpucTtajumm3anus. Y aenbHas

terioTa rmasieHus. Cyoaumanus

335

VYpaBHEHHE TEIIOBOTO OajlaHca

3.3.6

TexHuueckue yCTpOWCTBA: TUTPOMETP U

NCUXpOMCTP, KAJIOPUMECTP, TCXHOJIOTUU




IIOJIYUYCHHSA COBPEMCECHHBIX MaT€puUajioB, B
TOM YHUCIIC HaHOMAaTCpHUaJIOB, u

HaHOTCXHOJIOI'NH

337 [Ipaktrueckue  pabOTHI. N3mepenne
BJIQ)KHOCTH BO3/1yXa

SJIEKTPOAMHAMUKA

4.1

#H##Par#H#OJIEKTPOCTATUKA

A1l OnexkTpuzanus Tel. DJIEKTPUUECKUI 3apsil.
o JIBa BHJ1a DIIEKTPUYECKUX 3aps/I0B

412 [IpoBoaHUKH, JUBJIEKTPUKA )5
o MOJIYIIPOBOXHUKH

4.1.3 3aKOH COXPAHEHHUSI FJIEKTPUUECKOTO0 3apsiaa

4.14 B3aunmopeiictBue 3apsanoB. 3akoH Kynona

Onextpuueckoe mnone. HanpsxénHocTh
415 ANIEKTPUIECKOTO TOJIA. [MpuHIMD
cynepno3unuu. JIuHUKM HanpsHKEHHOCTH

QJICKTPHUICCKOTO T10JIA

416 PaGota cun >1meKTpOCTAaTUYECKOTO TIOJIS.
ITorenmman. Pa3zHocTh MOTEHITHAIOB

HpOBOJIHI/IKI/I n JUDJICKTPUKHU B
4.1.7 IIOCTOAHHOM QJICKTPUICCKOM IIOJIC.

I[I/ISJ'ICKTPI/ILICCKEUI IMPOHUIIACMOCTD

DIIEKTPOEMKOCTb. Kongencarop.
4.1.8 OnEeKTPOEMKOCTh INIOCKOTO KOHAEHCATOPA.

OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa

TexHuueckue ycTpoHCTBa: 3JIEKTPOCKOIL,

419 JEKTPOMETP, AIIEKTPOCTATUYECKAS
3alIUTa, 3a3eMJICHHE AIIEKTPONpUOOpOB,

KOH/JIEHCATOP, KCEPOKC, CTPYNHBIN IPUHTEP

4110 [Ipaktuueckne  pabotel.  M3mepenue
3JIEKTPOEMKOCTH KOHACHCATOPa

4.2

HHPar#HHIIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B
PA3JIMYHBIX CPEJIAX




4.2.1

VcaoBus CYII€CTBOBAHUA IMOCTOAHHOI'O
QJICKTPHUYCCKOI'0 TOKa. HcTouHUKHM TOKA.

Cuna Toka. IlocToSIHHBINA TOK

4.2.2

423

4.2.4

Hanpsokenue. 3akon Owma s ydacTka
Lenu

DneKTpuuecKoe COTIPOTUBIICHUE.
VY aenpHOE CONPOTUBIIEHUE BELIECTBA
[locnenosarenbHoE, napajuiesibHOE,

CMCIIaHHOC COCAMHCHHUC ITPOBOJHHUKOB

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

PaGora osnexTpuueckoro Toka. 3aKOH
Hxoyna — Jlenua

MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anexTpoaBrxkymias cuia (naisee — IC) u
BHYTpEHHEE COMNPOTHBICHUE HUCTOYHHKA
ToKa. 3akoH OMa /17151 OJTHOM (3aMKHYTOM)
NIEKTPUUECKON LETH. Kopotkoe

3aMbIKaHHC

aﬂeKTpOHHaﬂ MMpoOBOAUMOCTD TBépL[BIX
METAJIJIOB. 3aBHCHMOCTH COIIPOTUBJICHUA
MCTAJlJIOB oT TEMIICPATYPhI.

CBepXxnpoBOIMMOCTb

DnexTpuueckuil Tok B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

4.2.12

[TonynpoBoAHUKHU. CobcTBeHHAs u
puMecHast MIPOBOIMMOCTD
MOJYITPOBOJIHUKOB. CaoiicTBa p-n

niepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI

ONEeKTpUYECKU TOK B  3JIEKTPOJINTAX.
DIEeKTpoNUTHYECKas JACCOLAAIU.
DIIEKTPOIIN3

DIIEKTPUUYECKUI TOK B rasax.
CaMocTOsITENbHBIN U HECAMOCTOSATEIbHBIN

paspsa. Paznuunsie THUIIBI




CaMOCTOATCIIBHOI'O paspsaaa. MomnHus.

ITmazma

TexHudeckue yCTpOMCTBA: aMIepMerp,
BOJIBTMETP, PEOCTaT, MCTOYHUKH TOKa,
AJIEKTPOHArpeBaTENIbHbIE pudopHI,
4.2.13 3JIEKTPOOCBETUTEIbHbIC MPUOOPHI,
TEPMOMETP CONPOTHUBIIEHUS, BAKYyMHBIN
JMOJ, TEPMHUCTOPbl U  (OTOPE3UCTOPHI,

HOJIprOBOIIHI/IKOBI)If/'I Auoa, raJlbBaHUKa

IIpakTuueckue paboTHI. N3yuenue

CMEIIIaHHOTO COEAUHEHUSI PE3UCTOPOB.
4.2.14 Nsmepenne D/IC ucTouHMKa TOKAa U €ro

BHYTPEHHETO COTNPOTHUBIICHUS.

Ha6JIIO,Z[eHI/Ie QJICKTPOJIN3a

11 KUIIACC
Kon Koanposepsiemoro IIpoBepsiembie 31€eMEHThI
pasjaena 3JIEMEHTAa coJeprKaHusA
4 OJIEKTPOAMHAMUKA
###HParHH#M AT HUTHOE [1OJIE. DJIEKTPOMAT'HUTHA A
NHAYKINWA
ITocTostHHBIE MarHmrhl.
4.3.1 BzanmoneiictBue TTOCTOSTHHBIX
MarHuToB
MarnutHoe nosne. Bekrop MarHuTHON
e nHAyKuuM. IlpuHnun cynepno3unui.

4.3.2 Jlvanu marauTHOM MHAYKIMKU. KapTrHa
JUHUM MAarHUTHOM MWHIAYKUHUMU IIOJS

IIOCTOSIHHBIX MarHuToB

MarauTHO€E 1oJie TPOBOJAHUKA C TOKOM.

Kapruna nuHME 1ons  JJIMHHOTO
4.3.3

NpSAMOrO TMPOBOJHUKA U 3aMKHYTOTO

KOJIBLCBOI'0 IMPOBOJHHUKA, KATYLIKHU C




TOKOM. OneIT Opcrena.
B3anmopnencrteue  NpOBOJHUKOB — C

TOKOM

434

4.3.5

4.3.6
4.3.7

4.3.8

Cuna Amrnepa, €€ MOyJb U
HarpaBJicHUE

Cuna JlopeHuma, €€ Moaylnb H
HarpasiieHUe. J[BUXKEHUE 3apsKEHHON
YacTULbl B OJHOPOJHOM MAarHUTHOM
niosie. Pabora cusl Jlopeniia

SIBnenune >eKTpOMarHuTHOM MHYKITUN
[ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
SC MHAYKLHUH. 3aKoH

aneKTpoMarHuTHoU unaykuuu dapanes

439

4.3.10

Buxpeoe snektpuueckoe noine. I/C
WH]IYKIIUU B IPOBOJTHUKE, ABUKYIIEMCS
MOCTYTATENIbHO B OJIHOPOJIHOM

MAargouTHOM II0JIC

[IpaBuno Jlenna

4.3.11

4.3.12

NHAYKTUBHOCTS. SIBnenue
camouHaykiuu. JJ]C camouHIyKIIUN
DHeprusi MarHUTHOTO TOJISI KaTYIIKU C

TOKOM

4.3.13

QHCKTpOMaFHI/ITHOe 10J1€

4.3.14

TexHudeckue yCTpOI\/'ICTBaI TIOCTOSHHBIC
MAarHurTHhI, OJICKTPOMArHuThI,
QJICKTPOABHUT'ATCIIb, YCKOPUTCIIN
OJICMCHTApPHBIX 4YaCTUILl, HWHAYKIIHMOHHAas

11CYb

4.3.15

[Ipaktuueckne pabotel. W3ydenue
MAarHUTHOTO TOJS KAaTYIIKA C TOKOM.
Hccnenosanne OelicTBUA ITOCTOSHHOTO
MarHuTta Ha paMKy C  TOKOM.
HUccnenosanue SIBJICHUS

3JIEKTPOMArHUTHON MHIAYKLIMU




KOJIEBAHMA 1 BOJIHBI

5.1

#HHParHH#MEX AHWUYECKUE U OJIEKTPOMAT'HUTHBIE

5.1.1

5.1.2

KOJIEBAHUA

KonebarensHas cucrema. CBoOOmHBIE
KoJIe0aHus. ["apmonmnueckue
KoJe0aHusl. [Tepuon, 4acToTa,

amMIuiTyna u ¢asa KoneOaHui

[IpyxuHHBII MasITHUK.

MareMaTU4eCcKUi MasiTHUK

5.13

5.14

5.1.5

VYpaBHeHHe FapMOHHYECKHX
KOJIcOaHuM. Kunemarnueckoe u
IUHAMUAYECKOE OIMCAaHuE

KO0JI€0aTeIbHOTO ABUKEHUS

[IpeBpamenue SHEPTUH pu
rapMOHHMYECKHX KosiebaHusx. CBs3b
aMIUTUTYJIbI  KOJIEOAHUW  MCXOIHOMU
BEJIMUMHBI C aMIUTUTYJaMH KoJieOaHun

€€ CKOPOCTU U YCKOPEHUS

Konebarenbusiit koHTYp. CBOOOIHBIE
JIEKTPOMArHuTHBIE  KojeOaHus B
UAeaIbHOM KOJIEOATEJIBHOM KOHTYDE.
AHanoruss Mexny MEXaHWYEeCKHUMH W
JNEKTPOMAarHUTHBIMU  KOJIEOAHUSIMH.

®opmyna Tomcona

3aKOH  COXpaHEHHs  DHEPruu B

nacajibHOM KoJIe0aTeIbHOM KOHTYpPC

5.1.7

5.1.8

BrinyxeHHsie MEXaHUYECKHUE
koeOanusa. Pesomanc. Pe3onancuas
KpuBasl. BrinyxenHnsie

OJICKTPOMAarHuTHBIC KOJICOaHMS.

[Tepemennbiii TOk. CUHYyCOMIATBHBIN

IIEPEMEHHBIN TOK.




MOHIHOCTB IEPEMEHHOTO TOKa.

5.19 AMIUTUTYIHOE u JEHCTBYIOLIEE
3HAYEHUE CUJIBI TOKA M HAIPSHKEHUS
Tpancdopmarop. [IpousBoacTso,
nepeaada u notpebieHue
ANEKTPUYECKOU SHEPIHH.
DKOJIOTHYECKHEe pHUCKHU pu
5.1.10 .
MIPOU3BOJICTBE FIEKTPUUECKON IHEPTHH.
Kynberypa WCTIOJIb30BAHUS
JNEKTPO’HEPTHH B TOBCETHEBHOM
KU3HU
Texuuueckue yCTpOIicTBA:
5.1.11 ceiicmorpad, 3JIEKTPUYCCKHI 3BOHOK,
JMHUH 3JIeKTponepeaad
[IpakTuueckue padotsl. MccrnenoBanue
3aBHCUMOCTH nepuosa MaJTbIX
KoJjeOaHui Tpy3a Ha HUTU OT JJIUHBI
5.1.12 HUTA W Macchl Tpy3a. MccrnenoBanue

IIEPEMEHHOI0 TOKa B  LENH U3
MOCIEI0BATCIIBHO COETMHEHHBIX

KOHACHCATOpPA, KaTYIIKHU U pE3UCTOPa

5.2

#HH#HParH#MEXAHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

5.2.2

523

MexaHudeckue  BOJHBI,  YCJIOBHUS
pactpoctpanenus. [lepuon. CkopocTsb
pacrpocTpaHeHHWss ¥ JUIMHA BOJIHBI.

HonepeqHHe " IPOJOJIBHBIC BOJTHBI

HHHPar#H# Wntepdepenius u

T paKus MEXaHUYeCKUX BOJIH

3Byk. Ckopocth 3Byka. ['poMKocTh

3ByKa. Bricora ToHa. TemOp 3ByKa

524

3HCKTpOMaFHI/ITHHe BOJIHBI. Y CJIOBHUS
HU3JTy4CHUA JJICKTPOMArHUTHBIX BOJIH.

B3anmnuas opuenrtanus Bektopos E, B u




5.3

525

5.2.6

U B SHCKTpOMaFHHTHOﬁ BOJIHE B

BaKyyMe

CBolicTBa 2JIGKTPOMATHUTHBIX BOJIH:
OTpaKEHHE, peJIoMIICHUE,
MOJIsIpU3aLus, T paxius,
uHTEpEpEHIHSL. CkopocTb

3JIEKTPOMArHUTHBIX BOJIH
[llxama  AJIEKTPOMArHUTHBIX  BOJIH.
[IpuMeHeHne >eKTpOMarHUTHBIX BOJH

B TCXHHUKE U 6LITy

5.2.7

[IpuHIMIIBI paIUOCBSA3U U TETICBUACHHUS.
Paguonoxarus. DNeKTpOMarHuTHOE

3arpsA3HCHUC Oprx(anmeﬁ Cpeabl

5.2.8

5.3.1

TexHudeckue YCTpOMCTBA:
MY3bIKaJIbHbIC WHCTPYMEHTBHI,
YIIBTPa3ByKOBast JIMarHoCcTHUKa B
TEXHUKE u MEJUINHE, panap,
PaaUONIPUEMHUK, TEJIEBU30p, aHTEHHA,

tenedon, CBU-neun

##HPartH##OII TUKA

[IpssmonuHeitHoe pacnpocTpaHeHne

CBETa B ONHOPOAHOM cpene. JIyd cBera

532

533

534

OtpaxxeHue cBeTa. 3aKOHbI OTPaKEHUS
cBera. [loctpoeHne wu300pakeHHH B

TIJIOCKOM 3€pKaJIc

[Ipenomiienne cBeTa. 3akOHBI PETOMIIEHHS
CBeTa. AOCOIIOTHBIN IOKa3areib

MIPENOMIIEHUS
[Tormoe BHYTpEHHEE OTpaKEHHE.
IIpenenbubliii yron IIOJIHOTO

BHYTPEHHETO OTPaKECHHUSI

5.35

Hucnepcust cera. CIOXHBIA COCTaB

Ocnoro cBera. L[Bet




5.3.6

Cobuparoliue 1 paccenBaroIINe JTMH3bI.
Tonkas nuH3a. @OKYCHOE pacCTOSTHUE U
ONTUYECKass Cuja TOHKOM  JIMH3BI.
[Toctpoenue n300pakeHu i B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3aX.
®opmyJia TOHKOU JIMH3bI. Y BEIUYEHUE,

aBaeMoe€ JUH30H1

5.3.7

5.3.8

[Ipenenst NPUMEHUMOCTH

reOMETPUYECKON ONTUKHU

Wurepdepennus cBera. KorepeHTHbIC
HCTOYHUKU. YCIOBUA HAOIIOIECHUS
MakCUMyYMOB ¥ MHUHHUMYMOB B
MHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)3.3HBIX KOI'CPCHTHBIX UCTOYHUKOB

5.3.9

Hudpaknus cBera. Judpaknuonnas
peméTka. VYcnoBue — HabmoIEHUS
TJIaBHBIX MAaKCHMYMOB TIpU TaJCHHUH

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TU(PPAaKIUOHHYIO PEIIETKY

5.3.10

Honﬂpmaum{ CBCTa

5.3.11

TexHuueckue ycTpoicTBa: OUYKH, JIyMa,
(doToanmnapar, NpOEKIMOHHBIN armapar,
MHUKPOCKOI, TEJECKON, BOJIOKOHHAs
onTHKa, AU(PaAKIMOHHAS  pEIIETKa,

TOJIApOn

5.3.12

[Ipaktuyeckne pabotel. HW3mepenue
IIOKa3aTesst [IPEJIOMIICHUS.
HccnenoBanue cBOMCTB n300pakeHU B

JIMH3aXx. Ha6J'IIO)IeHI/Ie AUCTICPCHUHU CBCTA

BJIEMEHTHI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panutsn MIPUMEHUMOCTH
KJ1accuyecko MexaHuku. I[loctynarel
TCOpHUU OTHOCHUTCIIbHOCTH:

WHBApUAHTHOCTh MOJYJS  CKOPOCTH




7.1

7.2

6.2

6.3

6.4

CBCTa B BAaKyyMCc, IMPUHIUIT

OTHOCHUTEJILHOCTA DWHINTENHA

OTHOCUTENBHOCTh OOTHOBPCMCHHOCTHU.
3aMCI[J'IeHI/Ie BpEMCHH M COKpallCHUEC

JUTUHBI
OHeprusi W HUMIYJIbC  CBOOOITHOM
YaCTHUIIbI

CBs13b MacChl C YHEPTUEH U UMITYJIHCOM
CBOOOMHON YaCTHIIBl. DHEPIusi MOKOS

CBOOOIHON YaCTULIBI

KBAHTOBAA ®U3MKA

H##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. dopmyna Ilnanka cBsA3mM

7.1.1 9Hepruu (OoTOHA C ero YacTOTOM.
DHeprust 1 UMITYIIbC POTOHA
OTtkpbITHE u HCCJIEI0BAHNE
7.1.2 dbotorddekra. Onbitel A.I'. CtoneTona.
3akoHb! poTo3ddexra
YpaBHeHue DOHHIITENHA s
7.1.3 dborordpdexra. «KpacHas rpaHHUIA»
¢doroaddexra
Hasnenne  cBera.  Omnwitel  I1.H.
7.1.4
Jlebenena
7.1.5 XUMHYECKOEe IeUCTBUE CBETA
TexHnuueckue YCTPOMCTBA:
7.1.6 (dhoTorMeMeHT, POTOAATUNK, COTHEUHAS
OaTapesi, CBETONO]T
CTPOEHUE ATOMA
Mogenb aroma TomcoHa. OnbIThI
Pezepdopaa mo uccnenoBanuto
72l cTpoeHus aroMa. [1nanerapnast Mmoaenb
aToma
- [Tocrynatet  bopa. M3nyuenue wu

MOTJIONIEHNE (POTOHOB TMPH TMEPEXOe




7.3

aToMa C OJHOIO YPOBHS SHEPruMM Ha
npyroii. Bunel  cnektpoB. Croektp

YpOBHEH 3HEpPruu aToMa BoA0poja

7.2.3

7.2.4

BomnHoBEIe cBoiicTBa yacTull. BoiHbI 1e
bpoiiis. KopmyckyiisipHO-BOJIHOBOM
nyanu3Mm. Jludpakuus 3JIEKTPOHOB Ha
KpUcTasiax

CronTanHoe n BBIHYJICHHOE
W3JIy4YCHHE. YCTPOMUCTBO W MPHUHIMUIT

paboTHI J1azepa

7.2.5

TexHuueckue yCTpOICTBa:
CHEKTPaJIbHBIM aHaJIN3 (CIIEKTPOCKOIT),

Jasep, KBaHTOBBIN KOMIIBIOTECP

7.2.6

7.3.1

[Ipaktrueckue pabotel. HalOmroneHue

JMHENYATOro CreKTpa

ATOMHOE A1PO

MeTtoabl HaONIOEHUS U pPEruCTpalyu

QJICMCHTAPHBIX YaCTUL]

7.3.2

OTkpbITHE PAAMOAKTUBHOCTH. OMBITHI
Pesepdopna mo omnpeseneHuro cocraBa
paznoakTUBHOTO M3inydeHusi. CBoicTBa
anpda-, Oera-, TraMMa-U3ITy4YEHHUS.
BnusiHMEe pagroakTHBHOCTH Ha JKHUBBIC

OpraHUu3MbI

7.3.3

7.3.4

OTkpbITHE TPOTOHA W  HEUTpPOHA.
Hyxnonnas monens sinpa ['eiizenbepra
— HBanenko. 3apsan sapa. Maccosoe

yucio sapa. M3oromnsr

Anbda-pacna. ONeKTPOHHBI U
MO3UTPOHHBINA  Oeta-pacnaa. [amma-
U3JIy4YeHHE. 3aKOH PaJHMOAKTUBHOTO

pacmiaga

7.3.5

OHeprus CBA3M HYKIOHOB B sJIpeE.

SAnepusie cunbl. JledekT Macchl sapa




7.3.6

7.3.7

Snepuble peakuuu. [leneHue U CUHTE3
SAEp

SAnepusii  peakrop. TepmosiaepHbIN
cunte3. IIpobGiaemMbl W TEPCHEKTHBBI
SIIEPHOM SHEPTreTUKU. DKOJIOTHYECKUE

ACIICKThI H,I[CpHOfI OHCPICTUKHU

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

OnemeHTapHble 4YacTulbl. OTKpbITHE
[IO3UTPOHA. DyHIaMeHTaIbHbIE

B3aMMOJIEUCTBUS

TexHudeckue yCTpoWCTBa: JO3UMETD,
KaMmepa BunbcoHa, sepHBI peakTop,

aTomMHast bomMOa

[Ipaktuyeckue pabotsl. MccnenoBanue
TPeKOB  yactull (0  TOTOBBIM
¢dororpadusim)

OJIEMEHTHI ACTPOOU3NKU
Bun 3Bé3nnor0 Heba. Co3Be3aus, sipkue
3BE31bI,  IUJIAHETBI, WX  BHJIUMOE

NBIDKEHUE

ConneuyHas cucteMa. IlmaHeTsl 3eMHOM
TPYIIIIbI. IlmaneTel-THTAHTEI W WX
CIITYTHUKH, KapJIMKOBLIC IIJTaHCTHI.

Mausie tenra CoTHEUHON CUCTEMBI

Comnne, Qorochepa u armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Hctounuk sneprun CosHua 1 3B€371

8.5

3BE3/1bI, UX OCHOBHBIE XApPaKTEPUCTHUKH:
Macca, CBETUMOCTb, pamuyc,
TeMIIepaTypa, ux B3aMMOCBSI3b.

JluarpaMma  «CIieKTpaJbHBIA KJjacc —

CBETHMOCTEY. 3BE3bI TJIaBHOM
OCJIENOBATEIHLHOCTH. 3aBUCHMOCTE
«Macca — CBETUMOCTLY UId 3BE3N

TJIaBHOU TIOCJIEA0BATCIIbHOCTH




8.6

8.7

###Par###BuyTpenHee cTpoeHue 3BE3.
CoBpemMeHHbIE MIpeJICTaBIICHUS 0
POUCXOXKICHUH U 3BoMtonK ComHIa U

3BE31. DTanbl )KU3HU 3BE3

Mnineunsiii IIyre — nHama ['anakTuka.
ChoupanbHasg CTpykTypa [l 'amakTukw,
pacnpeneneHue 3BE3N, Ta3a M IbLIM.
Tlonoxenne m nBwxenne CoiaHIla B
lanaktuke. Ilmockas u cdepuueckas

noacucTemMsl I'anakTuku

8.8

8.9

8.10

Tunel razaxktuk. PapguorajakTuku u
KBazapbl. UYEpHbIE JBIPBI B  sApax

TaJIaKTHUK

Bcenennas. Pacummpenue BceneHHON.
3akon Xa0O0ima. Pa3Oeranue rajgaxkTHK.
Bo3spact u paguyc Bcenennou, Teopus
bosbimioro B3peiBa. Moaens «ropsuen

Bcenennoi». PenukroBoe nuznyuenue

MacmrabHast ctpykrypa BceneHHoi.
MeraranakTuka. Hepewménnsie

poOJIEMbl ACTPOHOMUU
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