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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUU TpernojiaBaHus yuyeOoHoro npeamera «Dusmka» B 00pa3zoBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTreibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyUEHHs], a TAKKe
YUUTBIBAET HEOOXOJUMOCTh pEAU3alUU MEXIPEAMETHBIX CBA3EH (U3UKH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey U3ydeHus (U3MKU Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus, IIaHUPYEMbIe
pe3ysibTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

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

TOM YHCJIE TIPEIMETHBIE PE3YIbTAThI IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHoro npenamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYMAas B
KauecTBe y4eOHOIo IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. [IkoapHBIN Kype PU3NKH — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB W SIBJICHHWHM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,
¢buznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep U pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTUI B cpepe SHEPreTUKHU, TPAHCIIOPTAa, OCBOCHHSI KOCMOCA,
MOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JlaHHBIMU CBOMCTBaMH U Apyrux. M3yuenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHUH NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS NP BBIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBAHHIM.

B ocHoBYy kypca pusuku 11t ypoBHsI CpeHETo 00111ero 00pa3oBaHus MOJI0KEH
pAA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn cenepanuszayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

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

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKHUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIAIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHUL[aX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-IeSITEeNIbHOCTHBIN TOAX0A B Kypce (PU3UKH pealn3yeTcsl MPEexe
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXCs.
Jli1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke oObEIUHEHBI B OOIIMIA CHUCOK YYEHHYECKHUX MPAKTHUYECKUX PadoT.
Bolenenre B yKa3aHHOM MepeyHe JIadOpaTOpHBIX pabdOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIICTCS yYaCTHUKaMU 00pa30BaTeIbHOrO IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus] kabuHeTta ¢usuku. [lpu
3TOM OO0ECcTeunBaeTcs OBJJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHBIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A1t pacu€THBIX 3a]a4 IPUOPUTETOM SBIISIIOTCA 3a/1a4H C SIBHO 3aJJaHHON
bu3nyecKol MOAENbI0, TO3BOJIAIOIIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HMHTErpUpys 3HaHUS W3
pa3HbIX pa3nesoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCA 3aJaHUS HA
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TMPOLECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACNU IS CUTYallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusimu @I'OC COO k MmaTepuanbHO-TEXHUUYECKOMY
obecrniedyeHno yueOHOro mporecca 0a30BbIil YpOBeHb Kypca (M3HKH Ha YpPOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aThbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LUKIa. B xabuHeTe PU3MKU JOIKHO OBITH HEOOXOJIHUMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMNOJHEHUS YKa3aHHBIX B MporpamMme Mo
¢$u3MKe yICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B IporpamMme 1o (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMUSI M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMeHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX MPAKTUYECKUX pPadOT
dopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECIEUMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX JT1a00paTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4CHUs] PU3UKHU B 0011eM 00pa30BaAHUU SIBJISIFOTCS:

e (dopMupoBaHHEe WHTEpeca M CTPEeMJICHHsS OOYYalOIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUI 0 HAYYHOM METO/JIE NMO3HaHus U (OPMUPOBAHHE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (opMupoBaHHE€ YMEHUH OOBSCHATH SBJICHHUS C HCIOJIb30BAHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;

o (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrkeHrne 3TUX Ienei o0ecrednBaeTCsl pElIeHHeM CIIEeIyIOINX 3a7ad B

nporecce U3ydeHus Kypca GU3MKU Ha YpPOBHE CpeHEro o01ero oopa3oBaHus:

e TMpuOOpPETEHNE CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKJIIOYAsS MEXaHHKy, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHY;

e (dopMupoBaHHE YMEHHUH TIPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBJICHUA B TPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CIOCOOOB peUIeHUs pa3jIHYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHM 33/1a4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIIOBHMM JJIS Pa3BUTHS YMEHHMI MPOEKTHO-NUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kiacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipennaraemplii B mporpamMmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpoBeNEeHUs J1a0OpaTOpPHBIX pPabOT U OMBITOB € YYETOM HMHIWBHAYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

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

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIIOTE3HI.
du3nuecKue 3aKOHbI U TEOpPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIeHnil U CI0KeHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaIbHOU TOYKHU OT BPEMEHH.

CBoboaHOE nageHne. Y CKOpeHHe CBOOOIHOTO IMaICHUS.

KpuonuHeitHoe nBrMKeHUE. [[BUKEHNE MaTEPUAIBHON TOUKH M0 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCT.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSJIOB, LIETIHBIE U PEMEHHBIC MTEpeIavu.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBU>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

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

Habnronenne nBuxkeHUs Tena, OPOIICHHOTO TMOJ yIiOM K TOPHU30HTY U
TOPU30HTANIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaunun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproTOHA.
NHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cyneprno3unuu cuil. Bropoii 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuma Ttsoxectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiabxeHus1, kauenusi). Cumna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIFOTHO TBEPOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHEepLHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcioBus paBHOBECHUs TBEPAOTO TeJa. Bubl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTepualibHOW TOYKU (Teja), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN SHEPTUMU.

[TorennuanbHas DHEPTUA. [TorenmanbHas DHEPIUs YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUaNbHble  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHas pu3uKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aHMOJEUCTBUSA 4YacTULl BemlecTBa. Moaenu CTpOEHHUs ra30B, XKUJIKOCTENM U
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Monekya. Konnyectso Bemectsa. [locTosinaas ABoranpo.

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



Mopgens  uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH [lansToHa. M3omporiecchl B ueaibHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  Ta3a.  Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TeIIOEMKOCTh BEIECTBA.
KosnuecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMUKH K H3omporieccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. Kodap@uiueHT moie3Horo
nevictBus TemwtoBoil mammHbl. [{ukn KapHo um ero kosddummeHT moie3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATEllb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PAOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnbIT N0 a1abaTHOMY paCIIUPEHUIO BO3ayXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanus. Vcnapenue u kunexnue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwilieHHbI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue nu amopdHble Tena. AHU30TPONHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuainbl. [lnaBienue u
KpUcTayuM3aius. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OajiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUS KPUCTAJUTMUECKOTO BEIIEeCTBA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. [[Ba Buaa 3neKTpUUECKUX 3apsiioB.
[IpoBOAHUKHM,  JUANEKTPUKH U  TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUUYECKU 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTE  anmekTpudeckoro mnoiid.  I[IpuHuun



CYyNEepHO3ULIMKU 3IEKTPUUECKUX Mojed. JInHuM HanpssKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJIEHCATOp, KONMMPOBAJIbHBIN anmnaparT, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDIJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBMKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 MoJaHOM (3aMKHYTOM) 3yIeKTpudeckoi enu. KopoTkoe 3aMbIKaHUE.

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

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u MpUMecHast MIPOBOANMOCTD
nmoJIynnpoBogHUKOB. CBoOMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALINS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIlPSKEHMUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3aMbIKaHUE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yyeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsi€TCS ¢
y4E€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJICTUPOBAHNUE, MOIEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEN U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAaHOMATEpPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuOopHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3niny MarHUTHBIX MOJIEH.
Jluanm MarHuTHOM WHAYKIMU. KapThHa JUHWUNA MarHUTHOW WHAYKIHWMU TIOJIS
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN HHIYKIUA
MAarHuTHOTO TOJISI JUJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJieHUE. J[BrokKeHHEe 3apsiKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOMN
MHOYKIUAHW. OJIEKTPOABWXKYILAS CHJIAa HWHAYKIUAH. 3aKOH BJEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe »sieKkTpuyeckoe Tosie. ODJIEKTPOJABIKYIIAs CUla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOUHTYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOJABUTATENb, YCKOPUTEIU 3JIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MarHUTHBIM MOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD 3JIEKTPOJBUKYILIEH CHIIBI MHAYKIIMU OT CKOPOCTU WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKLUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbLE KONEOAHUA

KonebarenrHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyXVHHBIN MasTHUK. MaTremMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUSA
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIHyKeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennpli  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIUTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
HSHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: SIICKTPUYECKHUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpOnepeiay.

Jlemoncmpayuu

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



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHc mnpu MOCIENOBATEIbHOM COEIMHEHHH PE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanue MEpEMEHHOTO TOKA B LIETIH U3 ITOCJIEI0BATEIBHO COSAUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTtepdepentus u nudpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOJspu3anus, AUPpaKius,
uHTepdepenus. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue ycCTpoOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHMKE M MEIMIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneGmromnieecs Teno Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue untepdepenunu u audpakiuuy MEXaHU4ECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaGnrogenue cBsI3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIATYAOW H
4acTOTON KoJeOaHuH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHUE,
noJisipu3anus, 1udpaxius, HHTepGepeHIINS.

Tema 3. Onmuka

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

OtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxkeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yron IMOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CiaoxHblil coctaB Oenoro ceta. LIBer.

Cobuparoniyie 1 paccenBaromye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
U OoNTHYeCKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wurtepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBue HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAJE€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpsiMOnUMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETa.
OnTuyeckue mpruodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moziellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerne natepdhepeHIIM CBETA.

Hab6mronenune nudpaxium crera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne cekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenune ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue noyisipuzanuu CBETA.

Yuenuueckuii saxcnepumenm, nabopamopmsie pabomul

N3mepeHune nokazaresis NpesioMJIEHUs CTEKJIA.



HccnenoBanue cBOWCTB M300paKEHUH B IMH3AX.
HaOmronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH
[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTH DWHINTEHHA.
OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHH M COKpAICHUE
JUTVHBI.
OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (PoTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dborodddexra. YpaBHenue DiinHmreiHa s Gotorddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue yCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboTomaTYMK, COJIHEUHAasl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

doTo3dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydenue u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YpPOBHSA JHEPruu Ha JApyroi. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Jyalu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYCHHE.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIEeKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Mopnens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HabGnrogenue IMHeHyaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paaunoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeaeHnio coctaBa paJuoakTUBHOTO
m3nyuyenus.  CoiictBa  anbda-, ©Oera-, ramma-usiydeHus.  BrusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE NpOTOHA M HeWTpoHa. HyknmonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
M3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepext maccel siapa.

Snepneie peakunun. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOMIOIEHHS U PETUCTPALIUU AJIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buinbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HccnenoBanre TpeKoOB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMHUH.

Bun 3Bénnoro Heba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BHIAMMOE
JBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHeunasi akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHYTpEeHHEEe CTpoeHHE



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

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

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUS] TIOJIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro NOMyIIapys U IPKHUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01maroniee NOBTOPEHUE

Ponpr Gu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
ACTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NIECKON KapTUHE MHUPA, MECTO (PU3NUECKOMN
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
Y4ETOM COAEPIKATENbHBIX MEXKIPEAMETHBIX CBA3€H C KypcamMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBbIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJ00US TPEYTOJIHLHUKOB,
OTIpEJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonoeusa: »nektpuueckue SBICHUS B JKMBOW MpUpPOJE, KoyieOaTelabHBIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJIECHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAST CTPYKTypa TBEPIBIX
TeJI, MEXaHU3MbI 00pa30BaHUS KPUCTALTUNICCKON PEeETKH, CIEKTPATbHBIA aHATIHN3.



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

Texnonozcus: JMHUM DJIEKTpOIEpenad, TIEHEpaTop IEPEMEHHOro TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0JKHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCUMCKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UIIUKA 00YyYaIOIIEeTOCSd KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpPECaxX TIPa)KJaHCKOTrO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aHMOJICNICTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTapHOMN U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

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

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTONYMBOTO OyAYIIEro;

4) 3cTeTHYECKOro BOCIIUTAHHUSA

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucyero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEPEC K pa3lu4yHbIM cdepaMm npodheccHoHaNbHON NeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJ00aIHLHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE AEHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH IO PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOILIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IESITEIbHOCTD
WHJVMBUAYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckme aeiicTBUS:
CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATEIIbHOCTH, 3aJaBaThb MHapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIEM.
Ba3oBnle uccienoBarejabcKye 1eMCTBUSA:
BJIAJETh HAy4YHOW TEPMUHOJIOTUEH, KIIOUEBBIMH TOHATHUSMU M METOJAMHU
buznuecKoil HayKu;



BJIIAJICTh HABBIKAMHU y4EOHO-MCCIIEIOBATEIBCKON U MPOSKTHOMN NEeATEILHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY ITOHCKY
METOJIOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB IIO3HAHUS,

BJIQJIECTh BHJAMHU JICSITEIBHOCTH IO TIIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa30OBaHUI0 M TPUMEHEHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00JacTu (hU3uKw;

BBISBJISTH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPXKJAECHUM, 3a1aBaTh IMapaMeTPbl U KPUTCPUH PEIICHHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIE B XOJAC PpEIICHHWsS 3aJaddl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATEITLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIIHsIM, OIIEHUBATH MPHUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JaCTh
KU3HEICATCIHbHOCTH;

yMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC UJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora c nnpopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0 WHPOPMAIMK PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUSI,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHMHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3aJ1a4 ¢ COOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrsI, MPAaBOBBIX W ATHYCCKUX HOPM, HOPM HWH(OpMaAIMOHHOU
0e3011aCHOCTH;

CO3/laBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsT HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMAIBLHYO
dbopMy NpeacTaBiICHUS U BU3yaTU3aIUH.

KoMMyHuKaTHBHBIE YHHBepPcaJdbHble yieOHbIe 1elCTBUA:
OCYILECTBIISITH OOIEHUE HA YPOKaX (PU3UKH U BO BHEYPOUHOU JESITEIHHOCTH;
pacro3HaBaTh MPENNOCHUIKA KOHQUIMKTHBIX CHTyallU M  CMAr4aTh
KOH(JIUKTBI;



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

MOHUMATh M MCIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAWBUAYAJILHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBbHOCTH, OpraHW30BBIBATH U
KOOPJAMHHUPOBATh JIEHCTBUS TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JCHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH YyYacTHUKOB, OOCYXIATh pE3yJIbTaThI
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOIIIHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTECPHUSIM,

nmpeajiaraTh HOBBIE TMPOEKTHI, OIICHHBAaTh HJIEU C TO3UIMU HOBU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHMIMH B O0JaCTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B AESATEIBHOCTbD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIa/JeTh HABBIKAMU  MO3HABAaTENbHOM  pediieKcuu Kak  OCO3HAHHUA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BHIOOpA BEPHOTO
pELIeHHUS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO IMPUHUMATHh PEIICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJIbTaTOB
NEeSATEeITLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3YJIBTaTOB OCBOSHHUS MPOTPAMMBI 110
buszuke IS ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEATOJIar afO A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHHHMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HYMOIIMOHAJILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIMATHBHOCTh, YMEHHE IEHCTBOBATH HCXOJS M3 CBOMWX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATHBI

K xoniry o6yuenus B 10 kiaacce nmpeaMeTHbie pe3yiabTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHbl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKON JEATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, UHEpIUaIbHas cUCTeMa OTCUETa, aDCOIIOTHO TBEPJIOE TETIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn PU3NYECKuX 3a/ay;

pacno3HaBaTh (PU3NYECKUE SBJICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA U



AJIEKTPOJMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHEHHOE IBIKEHNE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHUE, CTPOCHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUHU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAIUIM3AlUs, KUIEHHE, BIIAKHOCTh
BO3JlyXa, MOBHIIICHUE NABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M3OMPOIECCax, dICKTPHU3AIUS Tel,
B3aMMOJICCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3UUYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYeCKash DHEPTrus, MOTCHIMAIbHAS DHEPIHs, MEXaHHIeCKas
paboTa, MeXaHW4YecKass MOIIMHOCTh;, TIPH OINMCAHWWA TPaBUIBLHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3YyYEHHBIC TETUIOBBIE CBOKMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3Yysl (DU3WUYECKHE BEIWYWHBL: JaBJCHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpEIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHS JHEpPrusi, pabora rasa,
KO (PUIIMEHT TMOJE3HOTO JACUCTBUS TEIUIOBOTO JBHUTATENS; IPU OINHUCAHUU
MPaBUJIBLHO TPAKTOBAaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
0o0O3HAaUEHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUMHAM;

OINMKCHIBATh U3YUYCHHBIE JICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AICKTPHUCCKUIN 3apsi,
AIEKTPUUECKOE T0JIe, HAMPSOKEHHOCTD TOJIS, MMOTEHITHAN, Pa3HOCTh MMOTEHITHATIOB,
Py ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAUCHUS] W EIWHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (PM3UYECKYIO BEJTUYHMHY C IPYTHMH BEITHYNHAMH,

aHAM3UPOBaTh (PU3HUYECKHE TMPOIECCHI U SBICHUS, UCIONB3YysS (PU3HUCCKHEC
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXpPaHEHUS MEXaHMYECKOW DHEPruH, 3aKOH COXpPaHEHUS WMITYJIbCa,
NPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIECTBAa, Ta30BBIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
a0COIOTHON TeMIlepaTypoH, MEepPBbIi 3aKOH TEPMOIMHAMUKH, 3aKOH COXPAHEHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3idyaTh CJIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
00J1acCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIINH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MUCMHOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX H3MEPEHUM, TPHU ITOM
dbopmyarpoBaTh MpodieMy/3anady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (OPMYITUPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaTh HU3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
TabnuUIl U TpauKOB, IeTaTh BEIBOJBI IO Pe3yJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py1I0BaHUS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHON (IM3HYECKOW MOJENbIO,
UCTIONB3YS (PM3MUECKHUEe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pellleHus, MPOBOAUTH PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJy4YEHHOT0 3HauU€HUsl (PU3HUECKON BEIUYUHBL;

peliaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHUW C OMOpON Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHC ABIICHUS,

UCIIOJIb30BaTh MTPH PEIICHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POpPMALIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAUNA U TPEICTABICHUS
y4eOHOH ¥ HAY4YHO-TIOMYJIApHONM WHGOPMALMM, TOJYYEHHOW W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTyIaeMyto HHPOPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCITOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecnieueHnss O€30MAaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMh U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 370POBbS M COONIONCHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TPYyIIe C BBHINOJHEHUEM PAa3IUYHBIX CONUAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aIEKBaTHO OLIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKU B (POpMHpOBAHHUH
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nUecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJEKTPUUECKUH 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SAACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sijpa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HKHU: AJIEKTpHUYECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE PACHPOCTPAHEHUE CBETA, OTPAXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alUs CBETa, JHUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas

PaIuO0aKTUBHOCTD;
ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  cped) W

AJIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEITUUYHUHBI:
DIIEKTPUYECKUHN 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJjs, cwia Ammepa, cuna JlopeHna, MHIYKTHBHOCTH
KATYIIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
Koje0aHUuN B KoJeOATeTbHOM KOHTYpE, 3apsii M Cujla TOKa B Mpoliecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsIHHE U
ONTHUYECKAs CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYEeHHs M EJAUHMIIbI, YKa3bIBATh
(bopMyIIbI, CBS3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMYMHY C IPYTUMH BEIHUNHAMU;

ONMCBHIBATh H3YyYCHHBIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIIOIb3YS
buznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypaciaga, SHEPTUs CBA3U



aTOMHBIX SIZIEp, TPU ONMUCAHUM TPABWIBHO TPAKTOBATh (HU3UYECKUM CMBICI
UCIIOJB3YEMbIX BEJIMYUH, UX OOO3HAYCHUS M E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETMUNHBIL

aHAIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUSA, UCIONb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOIO U MapaJlIeIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE OWHIITEHHaA st doTtorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTHUBHOTO pacrnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OINPEAENATh HAIIPaBJICHUE BEKTOPA MHIYKIMUA MATHUTHOTO IOJISI TPOBOJHUKA
C TOKOM, cujibl Ammnepa u cuibl Jlopenua;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[aBAEMOE IUIOCKHM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MIPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUH: NPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHUS, IPOBOJAUTH ONBIT U (POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

WCCJIEIOBATh 3aBUCUMOCTH (PU3UUECKUX BEIMYUH C UCIIOJIb30BAHUEM TIPSIMBIX
W3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThHI
MOJIYYEHHOW 3aBUCUMOCTH (DPU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCICIOBAHUMN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeOBATEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTAOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PHM3HUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3a7a4u
BEIOWPATHh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE IJIsl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;



pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
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
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

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

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieyeHus: 0€30MaCHOCTH MpU OOpAIEHWH € NPUOOpaMU U TEXHHUYECKUMHU
YCTPOMCTBAMH, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeE;

paboTaThb B TIpyHme C BBHIMNOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PAaLUOHAIBHO pACHpPEleisaTh OOS3aHHOCTH U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne i/

Pazgea 1. PU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUA

1.1

HanmeHnoBaHMe pa3ae/ioB U TeM
NPOrpamMmbl

dusuka u MCTO/JIbl HAYYHOTI'O
IIO3HAaHUA

Hroro no pasneny
Paznea 2. MEXAHUKA

2.1
2.2
2.3

Kunematuka
Jnnamuka
3aKOHbI COXPAHEHHUS B MEXaHUKE

Hroro no pasneny
Paznen 3. MOJIEKYJIAPHASN ®U3UKA U TEPMO/IUHAMUKA

3.1

32
33

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU

OCHOBBI TEPMOIMHAMUKH
ArperaTHbI€ COCTOSIHHSI BEILIECTBA.
@da30BbIE TIEPEXOABI

Uroro no pazneny
Paznen 4. JIEKTPOIUHAMUKA

4.1
4.2

OneKTpocTaThKa
IToCTOSIHHBIN 2JIEKTPUYECKHUM TOK.
Toku B pa3nu4HbIX cpenax

Hroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaudecTBO 4acoB

Bcero

2
2
5
7
6
18
9

10
5

24

10
12

22
2
68

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

DJIeKTpOoHHbIe (LM (poBbIE)
o0pa3oBaTe/IbHbIEe pecypChl

https://m.edsoo.ru/AVIAWVNQO

https://m.edsoo.ru/SNO2MCW XU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/S6NRCXHA7

https://m.edsoo.ru/HRGVENOPE

https://m.edsoo.ru/HK6KIL6RS9
https://m.edsoo.ru/HSM355JCH

https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDOXWW




11 KJIACC

Nen/m HammeHoBaHme pa3jesioB U TeM
NPOrpaMmblI

Paznen 1. JIEKTPOJAUHAMUKA
1.1 MaruauTtHoe nosje. DJeKTpOMarHUuTHasI
UHYKIHS
Hroro no pazneny
Pa3nea 2. KOJIEBAHUSA U1 BOJIHbI

2.1 MexaHu4eCKHe 1 AIEKTPOMarHUTHHIE
KoJieOaHus

2.2 MexaHuYeCKHe 1 IEKTPOMarHUTHHIE
BOJIHEI

2.3 Onrtuka

Hroro no pazneny

KonuyecTBo yacos
Bcero KonTpoabubie
padoThI

11 1

11

10
24

Pazgexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUHU OTHOCHUTEJLHOCTH

3.1 OCHOBBI CIEIIUATIBHOW TE€OpUHU
OTHOCUTEIILHOCTHU
Hroro o pazneny
Paznen 4. KBAHTOBASI ®PU3UKA

4.1 IeEMEHTHI KBAHTOBOU OITHUKU
4.2 Ctpoenue aToma
4.3 ATOMHOE AP0

Uroro no pazneny

4 1

4

6
4
5
15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTBl aCTPOHOMHUU M aCTPOPHU3UKU

Hroro no pazneny

Pa3nea 6. OBOBIIAIOIIEE TIOBTOPEHHUE
6.1 O06o0matotee MOBTOPEHUE

Hroro o pazneny

PesepBHOE Bpemst

7 1
7

4

o

IIpakTnyeckue
padoTsbI

DJIeKTpoHHbIe (LM (poBbIE)
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/Z2Q390NGS

https://m.edsoo.ru/3TLNQKPG6

https://m.edsoo.ru/WQT6385V 1

https://m.edsoo.ru/TUPOIJURXM

https://m.edsoo.ru/AQUCOVDK?2

https://m.edsoo.ru/SWOVAWQRS
https://m.edsoo.ru/HSBEAOQEA
https://m.eds00.ru/97MC9DZXQ

https://m.edsoo.ru/3EOD6KXI9

https://m.edsoo.ru/O2JEGZCIM




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KosmmyecTBo yacos Hara DJIeKTpoHHbIe U pPOBbIE
n/n Bcero Konrtposbubie IIpakTHyeckne HM3y4YeHHMs  00pa3oBaTeJbHbIC PeCypChl
padoThbI padoThI
1 ®du3nka — HayKa O PUPOJIE. 1 https://m.edsoo.ru/YXGQSPM1P

HayuHnble MeTo/1bI NO3HAHUS
OKpYXKaroIlero Mupa

2 Ponb u mecTo puzuku B 1 https://m.edsoo.ru/SHSXWFFVO
dbopMHUPOBaHUH COBPEMEHHOMN
Hay4YyHOW KapTUHBI MUDA, B
IIPAKTUYECKON AESITEIbHOCTU
JIonen

3 MexaHnyeckoe ABUKEHUE. 1 https://m.edsoo.ru/RSOAOVSZX
OTHOCHUTENBHOCTD
MEXAHUYECKOTO JIBUKEHUS.
Ilepemenienue, CKOpPOCTS,
yCKOpEeHue

4 PaBHOMEpHOE IIPAMOJIMHENHOE 1 https://m.edsoo.ru/L8IPY2JEZ
JBUKEHHE

5 PaBHOYCKOpeHHOE 1 https://m.edsoo.ru/MDIDKJOUB
NPSIMOJIMHEIHOE ABM)KEHUE

6 CBobosHOe najieHue. 1 https://m.edsoo.ru/MXPLZIX8]J
YckopeHnue cBOOOTHOTO
NaJIcHAs

7 KpuBonuHeliHOE nBUKEHUE. 1 https://m.edsoo.ru/TFLJ2C4DN
JIBr>KeHHE MaTepuaabHON
TOYKH 110 OKPY>KHOCTH

8 [IprHIMI OTHOCUTEIBHOCTH 1 https://m.edso00.ru/J6QY7N3WN
lNanmnes. MHepuuanbHble
cucreMsl orcyera. [lepBrlii
3akoH HproToHa




10

11

12

13

14

15

16

17

Macca tena. Cuina. [punnun
cynepno3uiuu cui. Bropoi
3akoH HproToHa 11
MaTepHalbHOU TOUKU

Tperuii 3akoH HproToHA 11
MaTepHaIbHBIX TOUEK

3aKOH BCEMUPHOI'O TATOTEHUS.
Cuna tsixectu. [lepBas
KOCMHUYECKasi CKOPOCTh

Cuna ynpyrocru. 3akoH ['yka.
Bec tena

Cuna tpenus. Koadpdunuent
Tpenust. Cuiia CONpOTUBICHUS
IIpH IBMKEHUH TeJla B
AKUJKOCTU WM ra3e
[locTynarensHoe u
BpalllaTeIbHOE ABM)KEHUE
a0COIOTHO TBEPOTO Tena.
MowmeHT cuisl. [1nedo cumsl.
VYcnosus paBHOBeCUs TBEPIOTO
Tena

HMitynbsc MaTepUalibHON
TOUYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXPaHEHHUsI UMITYJIbCA.
PeakTuBHOE NBUXKEHNE
PabGora 1 MOIITHOCTE CHIIEL.
Kunernueckas sHeprus
MaTepHAIbHON TOYKH.
Teopema 006 U3MEHEHHUH
KMHETUYECKOW SHEPIUU
[loTenumanpHas 3HEprusl.
[ToreHmanpHas SHEPrUst

https://m.edsoo.ru/BVTNWTAQH

https://m.edsoo.ru/JYL4I4UAN

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5SM

https://m.edsoo.ru/IDOAU40TS

https://m.edsoo.ru/MSJQTKNWC

https://m.edsoo.ru/J1V59L.28B

https://m.edsoo.ru/RNEXJW4KF




18

19

20

21

22

23

yrpyro aegopMupoBaHHON

npyuHsl. [loTeHnmanbHas

SHEprus Tena BOIU3H

MOBEPXHOCTU 3EMIIH

ITorenuuanbHbie 1 1
HEMOTECHUUAIbHBIE CUJIBI.

CBs3b paboTHI

HEMOTEHIUAIbHBIX CUJI C

W3MEHEHUEM MEXAHUYECKOU

SHEPIUM CUCTEMBI T€J. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN

SHEPIruu

JlaGopaTtopHnast pabota 1
«HccnenoBanue cBsizu paboOThI

CHUJIBI C U3MEHEHUEM

MEXaHUYECKOM YHEPruu Tesa

Ha IPUMEPE PACTIKEHUS

PE3UHOBOIO KI'yTa»

KontponbHas padoTa o Teme 1
«Kunemaruka. J[unamuxa.

3aKOHBI COXpaHEHUs B

MEXaHUKE»

OCHOBHBIE TIOJIOKEHUS 1
MOJIEKYJIIPHO-KUHETUYECKON

teopun. bpoyHoBckoe

nswxkenue. Auddysus

Xapakrep JBUKEHUS U 1
B3aUMO/ICHCTBUS YaCTHI]

BelecTsa. Mozenn CTpoeHust

ra3oB, )KUJAKOCTEU U TBEPABIX

TeN

Macca monekyi. KonnuectBo 1
BemecTBa. [locTostHHas

ABoraapo

https://m.edsoo.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQDI13




24

25

26

27

28

29

30

31
32

TeroBoe paBHOBECHE.
Temmnepatypa u €€ usmMepeHue.
IIxana remneparyp Llenbcus
Uneansuerii raz B MKT.
OcHoBHoe ypaBHeHue MKT
AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPTUU JABHKEHUS MOJICKYIL.
YpaBHenue Menzeneena-
Kunaneiipona

3akoH JlambroHa. ["a3oBbIc
3aKOHBI

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
MEXy MapaMmeTpamMu
COCTOSTHUS Pa3pEKEHHOTO
raza»

H3omporieccsl B uAeaITbHOM
ra3e u ux rpaguyeckoe
MIPE/ICTABICHHE

BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI
U CIIOCOOBI €€ U3MEHEHUS.
KonuyecTBo TEMIOTH 1
pabota. BHyTpenHss sHeprus
OJIHOATOMHOTO UJ€aIbHOTO
rasa

Bunae! rerionepenaun

Y nenpHas TEMI0EMKOCTh
BemecTBa. KonmnuectBo
TEIJIOTHI MIPH TeTIoNepeiaye.
AnrabaTHBIN Tporecc

https://m.edsoo.ru/WPNY6QAS8Z

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3IWBG66I3A

https://m.edsoo.ru/35DBLKT96

https://m.edsoo.ru/OZJ3KZNJ5

https://m.edso00.ru/9JQITVXI8

https://m.edsoo.ru/36JJI20W9
https://m.edsoo.ru/SK3Y4HE6L




33

34

35

36

37

38

39

40

41

42

43

44

IIepBriii 3aK0H
TEPMOJUHAMUKH U €TO0
IIPUMEHEHUE K N30IIpOLECCaM
HeoOpatumocTs npoiieccoB B
npupone. Bropoii 3akoH
TEPMOJIUHAMUKHU

ITpunnun nevicreus u KI1/]
TEIIOBOM MAallluHBI

ukn Kapno u ero KII/
DKOJOTUYecKHe MPoOIeMbl
TEIIOAHEPTETUKU
O6o0maromuit ypok
«MonexyinsipHas GU3MKa.
OCHOBBI TEPMOJUHAMUKH »
KonTponbhas pabota nmo Teme
«MonexyinsipHas GU3MKa.
OCHOBBI TEPMOJUHAMUKH »
[TapooGpazoBanue u
KoHAeHcanus. Mcnapenne u
KUTICHUE

AOComIOTHAs U OTHOCUTEIbHAS
BJIQXKHOCTb BO3/1yXa.
Hacelensslii nap

TBépnoe Teno.
Kpucrannnueckue u
aMmopdHbIe Tena. AHU3OTPOIIHS
CBOMCTB KpUCTAJLIOB. JKujakue
kpucraubl. COBpeMEHHBIE
MaTepuaibl

[InaBrneHue u KpUCTaIIN3ALIUS.
VnenpHas TENI0Ta MJIaBICHUS.
CyOnumarus

YpaBHEHME TEMIOBOTO
OanaHca

https://m.edsoo.ru/2HO6R3GAS

https://m.edsoo.ru/S8SLWDFTS

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo.ru/4XPSAOVIM
https://m.edsoo.ru/PO7ZMYMSI

https://m.edsoo.ru/9EKZO0DDWP

https://m.edsoo.ru/RCARYE6ZX

https://m.edso00.ru/X480Q078EE

https://m.edsoo.ru/98HVAEBMM

https://m.edsoo.ru/JXFWLMZNK

https://m.edsoo.ru/OX117G6MR

https://m.edsoo.ru/OIUXGN211




45

46

47

48

49

50

51

52

53

54

DJneKkTpusanus Ted.
DekTpuyeckui 3apsia. [Ipa
BU/JIA AJICKTPUUECKUX 3aPsII0B
[IpoBOIHUKY, TUDTIEKTPUKH U
MOJIYITPOBOJTHUKH. 3aKOH
COXPAHEHHUs dJIEKTPUUYECKOTO
3apsana

B3aumoneiictBue 3apsioB.
3akon Kynona. Toueunsrit
3JIEKTPUUYECKUN 3aps]l
Hanpsxénnocts
3JIEKTPUYECKOTO TOJIA.
[IpuHnun cynepno3unun
3JIEKTPUYECKUX NoJieh. JInHumn
HaIPsKEHHOCTU

PaGora cun
AIIEKTPOCTATUYECKOTO MOJISL.
ITorenuman. Pa3znoctb
MOTEHITUAIOB

[IpoBOIHUKYM U AMDIIEKTPUKH B
AIIEKTPOCTATUYECKOM IIO0JIE.
Husnextpuueckas
MIPOHHUIIAEMOCTD
DIEKTPOEMKOCTb.
Konpgencarop
DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCAaTOpa. DHEeprus
3apsHKEHHOT0 KOH/IEHCcaTopa
JlaGoparopHas paboTa
"NU3MepeHne 3MeKTPOEMKOCTH
KOHJeHcaropa"

[TpuHIMO AEHCTBUS U
MIPUMEHEHNE KOHJIEHCATOPOB,
KOIMPOBAJILHOTO arapara,

https://m.edsoo.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/SU3BUOTHH

https://m.edsoo.ru/9IKAWD2V6

https://m.edsoo.ru/VOPD9ASLF

https://m.edsoo.ru/12P2S3127

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V8

https://m.edsoo.ru/PBGM4F845

https://m.edsoo.ru/H3Q9PNHYY




55

56

57

58

59

60

CTPYHHOTO IIPUHTEpA.
DneKTpocTaTHuecKast 3allnTa.
3a3eMIIeHHE SIEKTPOIPUOOPOB
DJIEKTPUUYECKUI TOK, YCIOBHUS
€ro CyLIECTBOBAHMS.
[TocTostHHbIM TOK. CHila TOKa.
Hamnpsokenne. ConpoTuBieHue.
3akon Oma 1S yyacTka Lenu
ITocnenmoBarennsHOE,
napasuieIbHOe, CMEIIaHHOe
COEIMHEHHE NPOBOIHUKOB.
JlaGopaTtopHnas pabota
«M3y4eHne CMEIanHoro
COCIMHEHUS PE3UCTOPOB)»
Pabora u mourHOCTH
JIEKTPUUYECKOTO TOKA. 3aKOH
Jxoyins-Jlenna

3axon OMa I HOJTHOH
(3aMKHYTOM) 2JI€KTPUUECKON
nenu. Koporkoe 3aMbIkaHue.
JlaGopaTtopHnast pabota
«M3mepenne D/1C ncrtounuka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTHUBIICHUS»

PesepBHBIi ypOK.
Konrponbnas pabora no reme
"OnekTpoauHamMuka" /
Bcepoccuiickas npoBepoyHas
pabora

O6o06maromuit ypox
«INEKTPOTUHAMHKAY /
Bcepocculickas npoBepoyHas
pabora

0.5

0.5

https://m.edsoo.ru/D6Y72A4B7

https://m.edsoo.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YNSBF7PBS

https://m.edsoo.ru/MFM6EIESX

https://m.edsoo.ru/PS6MDYO7H




61

62

63

64

65

66

67

DNEeKTpOHHas IPOBOAUMOCTD
TBEPABIX METAJLIOB.

3aBUCUMOCTb COIIPOTUBIICHUS

METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOAUMOCTh
DJIEKTPUUYECKU TOK B
BakyyMme. CBolicTBa
JIEKTPOHHBIX MMYYKOB
[ToxynpoBoaHUKH, UX
coOCTBEHHAas ¥ IpUMeECHast

npoBoauMocTs. CBOMCTBA p—

n-rnepexoa.
[ToxynpoBOAHUKOBEIE
IPUOOPHI

DIIEKTPUUECKHUI TOK B
pacTBopax U pacrjiaBax
JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JTUCCOITHAIUA. DIIEKTPOIIN3
DNEeKTPUYECKHU TOK B ra3ax.
CamocTosTeTbHbIN U
HECaMOCTOSITENTbHBIN pa3psi.
Momnnus. [Inazma
DneKkTpruuecKue Mpruodopsl U
YCTPOMCTBA U UX
MPAKTHYECKOEe MPUMEHEHHE.
IIpaBuna TexHuKU
0€30MacHOCTH

KonTponbhas pabota no teme

«OJIEKTpOCTaTHKA.
IToCTOSIHHBIN 2IEKTPUYECKAN
TOK. TOKH B pa3iIMyHBIX
cpenax»

https://m.edsoo.ru/WMNNBQL9H

https://m.edsoo.ru/4CCYCJ785

https://m.edsoo.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWYVI1

https://m.edsoo.ru/2VX2KLFQA

https://m.edsoo.ru/KJAQ2KUPS

https://m.edsoo.ru/PASKIGWP4




68 PesepBHblil ypoK. 1 https://m.edsoo.ru/HLOAT6SNU
O06o0maromuii ypok 1mo reMam
10 xmacca
OBLIEE KOJIMYECTBO YACOB I10 68 5 4
ITPOT'PAMME




11 KJIACC

Tema ypoka

[TocTostHHBIE MATHUTHI U X
B3auMoJieicTBUe. MarHuTHOE
noje. Bektop MarHuTHOM
WHAYKIMU. JIMHUY MarHUTHOM
WHIYKIUN

MarauTHO€E 10JI€ MPOBOIHUKA
¢ TokoM. OnbIT DpcTena.
B3aumoneiicteue
MIPOBOJITHUKOB C TOKOM
JIaboparopHast pabota
«M3y4yeHre MarHuTHOTO MOJIs
KaTYIIKA C TOKOM»

JlelicTBME MarHUTHOTO TOJISt
Ha MPOBOJIHUK C TOKOM. Cuiia
Awmmniepa. JlaboparopHas
pabota «VccnenoBanue
JNENUCTBHUSI IOCTOSTHHOTO
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBuE€ MarHUTHOTO TOJISt
Ha JBUXKYILYIOCS 3apsHKEHHYIO
yactuiy. Cuna Jlopenia.
Pa6ora cunbl Jlopenia

BHGKTpOMaFHI/ITHaSI UHAYKOUS.

[ToTrok BeKTOpa MarHUTHOM
uaaykiuu. DJC uHIyKIIm.
3aKOH AJIEKTPOMATHUTHOMN
nHaykiuu dapanes
JIaGoparopHas paboTa
«HWccmenoBanne SABICHUS

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IIpakTn4yeckue
padoThI

Jara
U3y4YeHHS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/4DMOYIJNG6

https://m.edsoo.ru/1L5CT47FX

https://m.edsoo.ru/HGHXILNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edsoo.ru/7ABZQGQC9

https://m.edsoo.ru/VA26C9C3]J

https://m.edsoo.ru/XZS5SMQCBU




10

11

12

13

14

3JIEKTPOMArHUTHOM
WUHIYKIIH

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. J1C
CaMOUHIYKIMH. DHEPIrHst
MarHMTHOTO MOJISl KaTyIIKH C
TOKOM. DJIEKTPOMArHuTHOE
noie

TexHudeckue ycTpoucTBa U ux
MIPUMEHEHUE: TOCTOSTHHBIC
MarHHTHI, JICKTPOMATrHUTEI,
ANEKTPOABUTATENb,
YCKOPUTENH 3J1€MEHTAPHBIX
YacTHUll, THAYKINOHHAS 11€Yb
Oo6o0maromuii ypox
«MarautHoe mnoie.
DneKTpoMarHuTHas
WUHIYKIIHS

KonTponbhas padbota no teme
«MarsuTHoOe 1ozJe.
DneKTpoMarHuTHas
WHIYKIIHS

CB0OOIHBIE MEXAHUYECKUE
Konebanus. 'apMoHHueckue
KojeOaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamienue 3Heprun
JlaGopatopHnas pabora
«HMccnenoBanne 3aBUCUMOCTH
Meproja MaJbIX KOJIeOaHHit
rpy3a Ha HUTH OT JUTHHBI HUTH
1 Macchl Tpy3a»
KonebarenbHblil KOHTYD.
CB0OOIHBIE

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COBOSBGMC

https://m.edsoo.ru/8X637ELEU

https://m.edsoo.ru/9Y6GYWEVP

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCOSBAD




15

16

17

18

19

20

AJIEKTPOMArHUTHBIE KOJIeOaHUs
B UJICAJIbHOM KoJieOaTeIbHOM
KOHTYpE. AHAJIOTUS MEXITY
MEXaHUYECKUMHU U
3JEKTPOMArHUTHBIMU
KoJe0aHusIMU

®opmyna Tomcona. 3akon
COXpaHEHUs SHEPTUH B
UAeaIbHOM KOoJieOaTeTbHOM
KOHTYpE

[IpencraBnenue o
3aTyXaroluX KOJIeOaHUSIX.
BrinyX/1€HHbIE MEXaHUYECKHE
koseOanus. Pezonanc.
BrinyxienHbie
ANEKTPOMArHUTHBIE KoeOaHus
IlepeMeHHBIN TOK.
CunyconaaibHbII
MepEeMEHHbIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa.
AMIUIATYIHOE U
JEUCTBYIOIIEE 3HAUEHUE CUJIBI
TOKA U HANPSHKEHUS
Tpancdopmatop.
[IpousBoacTBo, nepenaya u
noTpediieHue dNEKTPHUUECKON
SHEPTHH

Y CTpOUCTBO U MPAKTUUYECKOE
MIPUMEHEHUE AIIEKTPUIECKOTO
3BOHKA, TeHEpaTopa
MePEMEHHOTO TOKa, JIMHUHI
3JeKTpornepenady
DKOJOTHYECKHE PUCKU TIPU
IIPOU3BOJICTBE

https://m.edsoo.ru/MHNWD2L.HU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI

https://m.edsoo.ru/1ZWZUL8QK

https://m.edsoo0.ru/93Z12W4QQ

https://m.edsoo.ru/3DUNYKWNO




21

22

23

24

25

26

27

28

aneKTpo3Hepruu. Kynerypa
HCII0JIb30BAHNUSA
3JIEKTPOIHEPIUU B
IIOBCETHEBHOM JKU3HU
MexaHu4ecKre BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpoCTpaHEHUs U JUIMHA
BOJHBIL. [lonepeunsie u
IIPOJOJIbHBIE BOJIHBI

3Byk. CKOpOCTb 3BYyKa.
I'pomkocTs 3ByKa. Beicora
ToHa. TeMOp 3ByKa
ONEeKTPOMAarHuTHbIE BOJIHBI,
HX CBOWMCTBA U CKOPOCTb.
[Ikana 31€KTpOMarHUTHBIX
BOJIH

[IpyHIMIIBI pagUOCBSI3U U
TeneBuieHus. Passurue

CpCACTB CBA3H. Pannonokanms

KonTponbnas padora
«KonebaHus u BOIHBI»
[IpssMmonuneiHOE
pacrpocTpaHeHHE CBETa B

oHOpoHOM cpene. ToueuHbli

UCTOYHMK cBeTa. JIyy cBeTa
OTtpaxkenue cBeTa. 3aKOHbI

oTpaxkeHus ceera. [loctpoeHune

M300paXEHUH B TIIOCKOM
3epkaie

IIpenomiienue csera. [lonnoe

BHYTPEHHEE OTPAKEHUE.
[IpenenbHbIi yro MoaIHOro
BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/W2XBOR3HJ

https://m.eds00.ru/Z8270Q6V70

https://m.edsoo.ru/SWB57C06X

https://m.edsoo.ru/2WQTSLGLV

https://m.edsoo.ru/THURONSOB

https://m.edsoo.ru/HUF74NDOW

https://m.edsoo.ru/IMBKOQM?227Z

https://m.edsoo.ru/V49RISTRN




29

30

31

32

33

34

35

36

37

38

Jlaboparopnas pabota
«3mepenune nokazarens
IIPEIOMJIEHUS CTEKIIA»
JIunzel. [loctpoenne
M300paXKeHUH B JINH3E.
dopmyJia TOHKOH JIMH3BI.
VYBenu4eHue JTUH3bI
JlaGopaTopHas pabora
«HccienoBanue CBOXCTB
M300paXeHHUI B TUH3AX)
Hucnepcus cBera. CoxxHbIN
cocraB Oenoro cera. L[Ber.
JIaboparopHast pabota
«Habmronenue aucnepcuu
CBETa»

WnTepdepennus creta.
Hudpaxius ceera.
JudpakuronHas pemeTka
[TonepedyHOCTH CBETOBBIX
BouH. [Tonsipu3arnus cBeta
OnTrueckue npudops! U
YCTPOICTBA U YCTIOBHS UX
0€3011acHOr0 MPUMEHEHUS
I'paHUIBI TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU.
[ToctynaTel cnennaibHOM
TEOPUH OTHOCUTEIBHOCTH
OTHOCHUTENBHOCTH
OJTHOBPEMEHHOCTH.
3aMeiJIeHne BPEMEHH 1
COKpaIlleHHE JIJTNHBI
DHeprus U UMITYJIbC
PENATUBUCTCKON YaCTHUIIBI.

https://m.edsoo.ru/JO02EIM1DQ

https://m.edsoo.ru/W2MMS9KIJIC

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/KOOWVKEI1 1

https://m.edsoo.ru/CS8LCRSEJI

https://m.edsoo.ru/Q2118XYOJ

https://m.edsoo.ru/M5127JYGT

https://m.edsoo.ru/PS§GBI9FJ5N

https://m.edsoo.ru/OVLMCN6B2

https://m.edsoo.ru/1I90Z2Y4BUB




39

40

41

42

43

44

45

46

47
48

CBs13bp Macchbl ¢ 3HEPTUEN U
UMITYJICOM. DHEPIusi MOKOs
KonrponsHas pabora
«Ontuka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIbHOCTH»
®otonbl. ®opmyna [1nanka.
DHeprus U UMMIyibc poToHa
OTKpbITHE U HCCIIEI0BAHUE
dotorddekra. OnbiTe A. T
CroneroBa

3akoHbl poTodddekra.
VYpaBHeHue DitHIITEHA 17151
dhoTorddekra. «KpacHas
rpanuna» Gotordpdexra
Jasnenue ceera. Onbitsl [1. H.
JleGeneBa. XuMudeckoe
JIIENCTBUE CBETA
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
(dboTosneMeHT, GOTOIATUHK,
conmHe4YHas Oartapes,
CBETOJUO]T

Pewmrenne 3amau o reme
«2NeMeHThI KBAaHTOBOM
OTITUKI

Mogens atoma TomcoHa.
OmnsiTel Pesepdopaa nmo
pacCcesHUIO O-YaCTHIL.
[InanerapHas mozens aToma
IToctynater bopa
N3nydenue u norjioneHue
(hOTOHOB MpH TIEpexo/ie aToMa

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LAQO

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5SM

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NNSBHZYBE




49

50

51

52

53

54

C OJIHOTO YPOBHS HEPTUU Ha
npyroi. Buapl ciekTpoB
BoJsiHOBBIE CBOMCTBA YaCTHUL.
Bounnbl ne bpoiins.
KopnyckysipHO-BOIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTKpBITI/IC PaaAruOaKTUBHOCTH.

OmnsiThl Pesepdopraa mo
OTIpeICTICHUIO COCTaBa
PaZMOaKTUBHOIO U3TyUEHUS
CgoiictBa anbda-, 6eTa-,
raMma-usiydyeHus. Bausaue
PaZOaKTUBHOCTH Ha )KHUBBIC
OpraHU3MBbl

OTkpbITHE IPOTOHA U
HeiTpona. M3oTomel. Anbga-
pacnaj. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnal.
I'amma-usnydenue

DHeprus CBA3U HYKJIOHOB B
anpe. SnepHble peakiyH.
SnepHslil peakTop.
ITpob6nemsbl, epcreKTUBHI,
9KOJIOTMYECKHUE aCIEKThI
SIEPHOMN DHEPIEeTUKU
DneMeHTapHbIC YaCTHUIIHI.
OTKpBITHE IO3UTPOHA.
MerTtoabs! HaOIIOAEHUS U
perucTpanyy 3JI€MEHTapHBIX
yactul. Kpyrisii cron
«DyH/1aMEHTaJIbHbIE
B3anmMoaercTBUd. EnTMHCTBO
¢bu3nvecKoil KapTHHBI MUPa»

https://m.edsoo.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XTHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A




55

56

57

58

59

60

61

Dransl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe u
MHUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuu. Buj 3B€31H0TO
HeOa. Co3Be3us, sIpKue
3BE3/Ibl, TUIAHETHI, UX BUIUMOE
nBrokenne. ConHeunas
cucTema

Comnnue. Conneunas
aKTUBHOCTbH. VIcTOUHUK
sHeprun CoJiHIa U 3BE3]T
3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI

rJIaBHOM IOoCJIICAOBATCIIBHOCTH.

BnyTtpennee ctpoenue 3BE3 .
CoBpemeHHbIE MTPeCTaBICHUS
0 MPOUCXOKICHUHU U
spomonuu CoHIIA U 3BE3]
Mneunsiii [1yTe — Hama
I'amaktuka. ITonoxxenue u
nBrokenne CorHia B
TI'anaktuke. I'amakTukm.
UYEpHble ABIPHI B s1/1pax
raJlakTUK

Bcenennas. Pa3z0oeranue
ranakTtuk. Teopus bosbiioro
B3pbIBa. PennkToBOE
u3iIydeHue. MeraranakTuka
Hepemennsie mpo6iembl
aCTPOHOMUU

KonTponbhas padbota
«2eMEeHThI aCTPOHOMUHU U
acTpodu3uKm»»

https://m.edsoo.ru/5SPXS2I9VY

https://m.edsoo.ru/1JZR54JAQ

https://m.edsoo.ru/GGD3W7470

https://m.edsoo.ru/L2U4S1HU?2

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488




62

63

64

65

66

67

68

O6o6mmaromuii ypok. Pois
(U3HUKN U aCTPOHOMUH B
3KOHOMHYECKOH,
TEXHOJIOTUYECKOM,
COLIMAJIBHOW U 9TUYECKOMN
cdepax AesaTeTbHOCTU
4eJloBeKa

O6o0maromuii ypok. Pois u
MECTO (PU3UKHU U aCTPOHOMHH
B COBPEMEHHOM Hay4YHOU
KapTHHE MHpa
O606maromuit ypok. Poib
¢bu3nveckoil Teopuu B
hopmMupoBaHUHT
MPECTaBICHUN O (PU3HUIECKOM
KapTUHE MHpa
O6o06maromuii ypok. Mecto
(bu3nuecKoil KapTUHBI MUpa B
o01eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAyUHBIX
MPEJICTABICHUI O IPUPOJIE
PesepsHbIii ypok. MarautHoe
rosie. DJIeKTPOMarHuTHast
WHITYKIIHS

PesepBHblit ypok. OnTuka.
OCHOBBI crielIMaIbHON TEOPUHU
OTHOCHUTEIIEHOCTH

Pesepnbiii ypok. KBanrosas
¢dbusuKa. DIeMEHTHI
aCTPOHOMMH U acTPOPUUKU

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

https://m.edsoo.ru/WNJSCRXYD

https://m.edsoo.ru/2PFPB28UF

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

https://m.edsoo.ru/EVMFIQTP6

https://m.edsoo.ru/ESABJRKEL

https://m.edsoo.ru/RARQLVO2]







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koa
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpasoBanusi

JleMOHCTpHpOBaTh Ha TMpUMEpax poidb W MecTo (u3uku B
(OopMHUpPOBaHUN COBPEMEHHOW HAyYHON KapTHUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTHUECKON NEeATEIbHOCTH
nroaen

Y4YUTBIBaTH TPAaHUIIBI TIPUMEHEHUS U3YYEHHBIX (PU3NIECKUX MOJIEIeH:
MaTepuajgbHas TOYKa, MHEpIMalbHAs CUCTEMa OTCUéTa, aOCOJIIOTHO
TBEPIOE TEJ0, UJCANIbHBIN I'a3; MOJIENIU CTPOEHUS I'a30B, XKUIKOCTEH U
TBEPABIX TeJl, TOYCUHBIH 3JIEKTPUUECKUH 3apsii — MpH pPELICHUU
¢bu3nyecKkux 3a1aq

Pacno3naBath ¢pu3nueckue siBiIeHUs (IIPOLECCh) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJIEKYJISPHO-KUHETHYECKON TEOopuu
CTPOEHHs BeEllecTBA M DJIEKTPOJUHAMUKH: pPAaBHOMEPHOE U
PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE JIBU)KEHHE, CBOOOJHOE IaJIeHue
T€Jd, JBUYKEHUE IO OKPY)KHOCTH, WHEPLMs, B3aUMOJEHUCTBHE TEI;
g dy3us, OpOyHOBCKOE IBUIKEHUE, CTPOCHUE KUAKOCTEH U TBEPABIX
TeN, W3MEHeHue oO0bEMa Ten NpU HarpeBaHuUU (OXJIAXKJIECHUH),
TEIJIOBOE pPAaBHOBECHE, HCHApeHHe, KOHJEHcalus, IUIaBJIeHUE,
KpUCTAJUIM3allUs, KHUIIEHHE, BJIAXKHOCTh BO3JyXa, IOBBIIIECHUE
JIaBJIEHUS ra3a IIpu €ro HarpeBaHUM B 3aKPBITOM COCYE, CBSI3b MEXIY
rapaMeTpamMHl COCTOSIHUS Ta3a B M30IPOLIEcCax; JIEKTpU3aLus Tell,
B3aMMOJICUCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JIBKEHUE, HCHOIb3ys (uU3HuecKue
BEJIMYMHBI: KOOpJMHATA, MyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tella, KUHETHYecKas DJHEprus,
MOTEHLIMAJIbHAs DHEpPrusi, MeXaHudeckas paboTa, MexaHUYecKas
MOIIIHOCTb; IPH OMUCAHUU IPABUIILHO TPAKTOBATH (PU3UUYECKUN CMBICI
UCTOJb3yEeMbIX BEJIMYMH, WX OOO3HAUCHHS] W EIUHHIIBI, HAXOIUTh
(opMyIIBI, CBA3BIBAIONINE TaHHYIO (PU3HUECKYIO BEIMUUHY C IPYTHMHU
BEITMYMHAMU

OnucelBaTh H3Y4YECHHBIE TEIUIOBBIE CBOWCTBA Tel M TEIJIOBBIE

SABJICHUA, HCIIOJb3Ys (I)I/I3I/I‘-I€CKI/IC BCIIMYMHBI: OaBJICHHUC TIas3a,



10.6

10.7

10.8

10.9

10.10

TeMmnepaTrypa, CpeaHssi KUHETUYeCKas »SHEpPrus XaoTUUECKOTO
JNBH)KEHUS MOJIEKYJ, CpPEJHEKBAJpaTU4YHAas CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIJIOTHI, BHYTPEHHsAs dJHeprus, pabora rasa,
KOA(pPUIMEHT TONIE3HOTr0 JEHCTBUS TEIUIOBOTO JBUTATENs; TIpU
ONUCaHUU MPaBHIBHO TPaKTOBaTh busngeckuit CMBICH
UCIIOJIb3YEMbIX BEJIUYMH, MX OOO3HAYEHHS] M €IUHUIIbI, HAXOJIUTh
(GhopMyIIbl, CBSA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUUYHUHY C APYTUMHU
BEJIMYMHAM

OnuceiBaTh U3YYEHHBIE JJIEKTPUYECKHE CBOMCTBAa BEIIECTBA U
JNEKTpUYECKUE sIBICHUs (TpOIeCChl), HCHONB3ys (husmueckue
BEJIMYUHBL:  JJIGKTPUYECKUN  3apsl,  DJIEKTPUYECKOE  IIOJe,
HamNpsDKEHHOCTh  TIOJIA, TOTEHIMAl, Pa3HOCTh MOTEHIMAJIOB; TMpU
OMHMCAHUU MPaBUIILHO TPAKTOBATh (PU3UUYECKUN CMBICI UCIIOJIb3YEMBbIX
BEJIMYMH, HMX OO0O3HAUYeHUsS M EIUHHIIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIME JaHHYI0 (U3WYECKYIO BEIMYMHY C JAPYTUMHU
BEJIMYMHAMU

AQHAIM3UPOBATh (PU3MYECKHUE TMPOIECCHl W SBICHUS, HCIOIb3Ys
(bu3nyecKre 3aKOHBI ¥ TPUHIIUIIBL: 3aKOH BCEMHPHOTO TsroTeHus, I, 11
n III 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKON JHEPIUH,
3aKOH COXPaHEHUS UMITYJIbCA, PUHIIUAT CYTIEPIO3UIIUUA CHJI, TIPUHITUTI
paBHOIIpaBUS HWHEPIUATBHBIX CHCTEM OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO0 CTPOCHHS BEIIECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpeHe KHWHETUYECKOW SHEPIHMM TEIUIOBOIO JIBUXKEHHS MOJIEKYN C
aOCOIOTHON TeMIEepaTypou, MepBbli 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHUs OJJIEKTPUUECKOro 3apsnia, 3akoH KyrnoHa; mpu sToMm
pasnuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe
BBIpKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH
OOBACHATD OCHOBHBIE TPHUHITUIBI JCUCTBUS MAaIllWH, MPHOOPOB U
TEXHUYECKUX YCTPOWCTB, pa3auyaTh YCJIOBHS WX 0O€30MacCHOTO
WCIIO0b30BaHUSI B IOBCEIHEBHOM JKU3HU

BBIOMHATE KCTIEPUMEHTHI TI0 UCCIIEA0OBAHUIO (DU3HUECKUX SIBICHUHN U
MPOIIECCOB C MCTOIB30BAaHUEM MIPSMBIX U KOCBEHHBIX U3MEPEHU; TIPH
aToM (QopMynHupoBaTh TpobiemMy (3amady) W THIOTE3y Y4eOHOTO
JKCIIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO
000pynOBaHUsl, MPOBOUTH OMBIT U (POPMYITHPOBATH BHIBOIBI
OcCymecTBIATh MPSMbIE W KOCBEHHBIE W3MEPEHUS (PU3UIECKUX
BEJIMYMH; MPU 3TOM BBIOMPATH ONTUMANbHBIA CIOCOO M3MEpEHHs U

HUCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKN HOFpeHIHOCTeﬁ HBMGPGHHP'I
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10.14

10.15

10.16

10.17
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11 KIIACC

HccnenoBaTh 3aBUCHUMOCTH MEXIY (U3NYECKMMU BEIUYMHAMU C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHU; TPH ATOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpPOBATH pPE3YJIbTAaThl IIOJYYCHHOH 3aBUCHMOCTH
(u3NYEeCKUX BEJIWYHMH B BHJIE TaOIUIl U TPpaUKOB, JIEJIaTh BBIBOABI 11O
pe3yabTaTaM HCCIIeJOBAHUS

CoOmonate mpaBmia 0e30MaCHOTO Tpyda MpPH  [POBEICHUU
UCCIIEOBaHU B paMKax y4eOHOro OKCIIEpUMEHTa, Y4eOHO-
HCCIIEA0BATENIBCKOM M IIPOEKTHOM JIEATEIIBHOCTU C UCIIOIb30BAHUEM
W3MEPUTENBHBIX YCTPOUCTB U 1aOOPaTOPHOTO 00OPYAOBAHUS

Pemate pacyérHble 3aa4M ¢ SBHO 33JaHHON (DPU3UUECKOH MOEIBIO,
UCTIONIB3Ys (DPM3UYECKHE 3aKOHBI M TPHUHIIMIIBL, Ha OCHOBE aHaIn3a
yCIOBHSA 33/Ja4d  BBIOMpATh (U3WYECKYI0 MOJENb, BBIACTATH
¢busnveckne BeIWYUHBI U (HOPMYIBI, HEOOXOAUMEBIE JUIs €€ pelIeHHUs,
MPOBOANTH PAacyYEThI U OLCHUBATh PEATBHOCTH ITOJyYCHHOTO 3HAUCHHUS
(bU3MUECKON BETHYHHBI

Pemrate  kayecTBEHHBIE ~ 3aJaud:  BBICTPaWBaTh  JIOTHYECKH
HEMPOTUBOPEUMBYIO IIETIOUKY PACCYXJIECHUI C OMOPOil HAa U3yYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (hpU3NYEeCcKHe SBICHUS

Hcnonp3oBaTh MpH  pelIeHUH y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJIOTUM JUIS TOMCKA, CTPYKTYpHUPOBaHUS,
WHTEPIPETAIIMA U TIPEJICTABICHUS YYeOHOW M HayYHO-TIOMYIISIPHON
nHpOpMAINY, TTOTYYCHHOW U3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJTydaeMyro HH(OpMaIuio

[IpuBoauTH MpHMEpH! BKJIAZAa POCCUHCKUX M 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IMPOILIECCOB OKPYKAIOIIErO
MUDpAa, B pa3BUTHE TEXHUKH U TEXHOJIOTUI

Hcnonp30BaTe TeopeTHUYECKHe 3HAHUS MO (U3UKE B IMOBCETHEBHOMN
KHU3HH U1 o0ecriedeHns: 0€30acHOCTH Mpu 0OpalleHuH ¢ MpudbopaMu
U TEXHUYECKUMHU YCTPOHCTBAMH, JUISI COXpaHEHHS 3I0pOBBS U
COOITIO/ICHHSI HOPM 3KOJIOTHUIECKOTO TIOBEICHHUS B OKPYIKAFOIIEH cperie
PaGotate B rpyrmie ¢ BBIIOJIHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH,
IUTAaHUPOBAaTh  pabOTy  TPYIIbI, PAlMOHAIBLHO  paCHpenesiTh
00s3aHHOCTH ¥ TUIAHHPOBATh JEATEIbHOCTh B HECTaHIAPTHBIX
CUTYaIUsX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI



Kon
NMpoBepsieMoro
pe3yJbTara

11.1

11.2

11.3

114

11.5

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpPaMMbI CpeIHEro o01ero 00pa3oBaHus

JleMOHCTpUpOBAaTh Ha MpUMepax poidb U MecTo (U3UKH B
(hopMHpPOBaHUN COBPEMEHHOW HAyYHON KapTHUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKOU AESITEIBHOCTU
JOZIEH, LIETIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHHBI MUpa
VY4uTBIBAaTh MPAaHULIBI IPUMEHEHUS U3YYEHHBIX QU3NYECKUX MOJeNneil:
TOYEUYHBIN JJIEKTPUYECKUN 3apsll, sAepHas MOJEIb aTOMa, HyKJIOHHAs
MO/IEJIb AaTOMHOT'O Siipa MPH peleHNH (PU3NIECKHUX 3a/1a4
Pacnio3naBath (hmznyeckue siBieHUs (MPOLECCH) M OOBICHATH UX HA
OCHOBE 3aKOHOB  3JEKTPOJMHAMUKM U  KBAaHTOBOM  (pu3mku:
JJIEKTPUYECKasi IMPOBOJUMOCTb, TEILNIOBOE, CBETOBOE, XMMHMUECKOE,
MarHMTHO€  JCHCTBUS ~ TOKa,  B3aUMOJEHCTBUE  MAarHUTOB,
NEKTPOMAarHuTHasT WHIYKLMs, JEHCTBUE MAarHUTHOIO IIOJI Ha
IIPOBOAHUK C TOKOM M JBWXKYLIMICS 3apsij, SJIEKTPOMarHUTHBIE
KojeOaHus U BOJHBIL, MPSAMOJMHEHHOE pacHpoOCTpaHEHUE CBETa,
OTpakeHHEe, IMpejomiieHue, uHTepdepeHuus, audpakuus u
MOJISIPU3ALUs CBETa, UCIEPCHs CBeTa, (OTOIIEKTPUUECKUNA >PPeKT
(potoaddekt), cBeToBOE AaBlIeHHWE, BO3SHHUKHOBEHHE JIMHEWYATOTO
CIEKTpa aToMa BOJOPOJA, €CTECTBEHHass M  MCKYCCTBEHHas
PaaMoOaKTUBHOCTb

OnuceiBaTh H3y4YEHHbIE CBOMCTBA BellecTBa (DJIEKTPUUECKHE,
MarHMTHBIE, ONTHUYECKUE, DIEKTPUUECKYIO0 IIPOBOAUMOCTD Pa3IN4HbIX
cCpea) M DJIEKTPOMAarHUTHbIE SIBJIEHHUSA (TPOLIECCHI), HCHOIb3Ys
¢u3nueckue BEIWYUHBL: DJIEKTPUYECKUM  3apsa, Cuia  ToKa,
JNEKTPUYECKOE  HANpSOKEHHE,  JJIEKTPUYECKOEe  COIMPOTUBIICHHE,
pasHocTh moteHuuanos, JJC, paboTa Toka, MHAYKLIUS MarHUTHOTO
nosig, cuina Awmmepa, cuia JlopeHna, HHIYKTUBHOCTb KaTyILKH,
SHEPrusl 3JEKTPUUECKOr0 W MAarHUTHOTO MOJIeH, MEpPHoJ U 4YacToTa
KosiebaHui B Kosie0aTeIbHOM KOHTYpE, 3apsij U CHJIa TOKa B Ipoliecce
TFapMOHUYECKHUX  OJJEKTPOMAarHUTHBIX  KojieOaHWid,  (OKyCHOE
paccTosiHue U OINTHYecKas Cuja JIMH3BL, MPU ONUCAHUM IPABHIBHO
TpPakTOBaTh (U3NYECKUH CMBICI HCIOJIB3YEMbIX BEJIMYUH, UX
0003HaYeHUsT W EAMHUIIBI; YKa3blBaTh (OPMYJbI, CBSI3BIBAIOLIHE
TaHHYIO (PU3HUECKYIO BETHUUHY C JPYTUMH BeTUYNHAMH

OnuceIBaTh N3y4EHHBIE KBAHTOBBIE SIBJIEHUS U MTPOLIECCHI, UCIIOJIB3YSI
(Gu3nueckue BEIUYHUHBI: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, AJMHA

BOJHBI M 4YacTOTa CBETa, JHEPTUsi U UMIYJIbC (POTOHA, MEPHOJ



11.6

11.7

11.8

11.9

11.10

11.11

11.12

noJlypacmiaza, OSHEpPrust CBA3M ATOMHBIX sjep; NPU ONUCAHHUU
MPaBWIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMBIX BEJINYHH,
ux 0003HAYeHUs U €JUHMIbI; YKa3blBaTh (DOPMYJIbI, CBSI3bIBAIOILNE
JaHHYIO (U3MYECKYIO BEIMYUHY C IPYTUMH BETUYMHAMU, BEIYUCIATD
3HaueHHe (PU3NUECKON BEITMUNHBI

AnanusupoBaTh (puU3MUECKME TPOLECChl M SBIEHUS, MCIOJb3Ys
¢usnyeckue 3aKOHbl W OpUHIUNBL  3akoH Owma,  3aKOHBI
MOCTIeIOBATEIbHOTO W TapauIeIbHOTO COCIUHEHHUS TMPOBOJHUKOB,
3akoH J[>oyis — JIleHna, 3aK0H dJ€KTPOMarHMTHOW MHIYKLUHU, 3aKOH
NPSIMOJINHEHHOTO PaCIPOCTPaHEHUs CBETA, 3aKOHbI OTPAXKEHUs CBETA,
3aKOHBl  TNPEJIOMJICHMsS  CBeTa, YypaBHEHHWE OWHIITEHHa A7
dbotorddekra, 3aKOH COXpaHECHUS DJHEPTUH, 3aKOH COXpaHCHUs
UMITyJIbCA, 3aKOH COXPAaHEHHs JJICKTPUYECKOTO 3apsijia, 3aKoH
COXpaHEHUs  MaccoBOro 4Mcia, HoctyinaTel bopa, 3akoH
paZiMOaKTUBHOIO pachajga; Mpd 3STOM pas3iudarbh CIOBECHYIO
(GbOopMyIUPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpanuLbl, 00J1aCTH) IPUMEHUMOCTH

OmnpenensaTh HampaBieHME BEKTOpa HMHIYKIMHM MAarHUTHOTO MOJIS
IIPOBOJIHUKA C TOKOM, cujibl AMriepa u cuiibl JIopeHna

CtpouTh ¥ OIKCHIBaTH HW300paKEHHE, CO3/I[aBa€MOE€ IUIOCKUM
3€pKaJioM, TOHKOW JIMH301

BEITIOTHATE SKCTIEPUMEHTHI 110 NCCIIEAOBAHUIO (PU3MUYECKUX SIBICHUH U
MIPOLIECCOB C UCIOIB30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUH; TIPU
3ToM (opMynupoBaTh mpoOieMy (3azady) M TUIIOTE3Y Y4eOHOro
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIOKEHHOTO
000pyI0BaHUs, TPOBOAUTH OMBIT ¥ (POPMYITUPOBATH BEIBOIBI
OcymiecTBiATh OpsSMble W KOCBEHHBIE HW3MEPEHUs (U3UUECKUX
BEJIMYMH; TMPU ATOM BBIOMpPATh ONTUMAIBHBIA CHOCOO M3MEpEeHUs U
WCTIOJIh30BATh U3BECTHBIC METOBI OLEHKH TOTPEITHOCTEH H3MEepeHUI
HccnenoBath 3aBUCUMOCTH (PU3MUECKHUX BEIMYMH C MCIIOIb30BAHHEM
OpSIMBIX M3MEPEHUH; MNpU 3TOM KOHCTPYHpPOBAaTh YCTaHOBKY,
(buKCcUpoBaTh PE3yNbTaThl MOJYYECHHOH 3aBUCUMOCTH (U3NUYECKUX
BEJIMYMH B BHJIE TaOIHII U TPaHKOB, AETaTh BEIBOBI IO Pe3yIbTaTaM
WCCIIEIOBAHHS

CobmiomaTe mpaBmia 0e30macHOr0 TpyJda HpH  IMPOBENCHUU
UCCIIEIOBAaHUN B paMKax ydyeOHOro SKCIEepUMEHTa, YydeOHO-
UCCIIEI0BATEIbCKON U MPOEKTHOM JI€ATENbHOCTU C UCIOIb30BAaHUEM

U3MEPUTEIbHBIX YCTPOUCTB M TaOOPaTOPHOTO 000PYAOBAHUS



11.13

11.14

11.15

11.16

11.17

11.18

11.19

Pemate pacu€THble 3a/1a4M ¢ SBHO 33JaHHOM (H3MUECKON MOJENbIO,
UCIOJNIb3ysl (M3MUYECKHE 3aKOHbI M TNPHUHIMIBI; HA OCHOBE aHAlU3a
yCIOBUSL  33Jlauyd  BBIOMpaTh (U3UYECKYI0 MOJENb, BBIICIATH
¢usnveckrue BeIWYUHBI U (HOPMYIBI, HEOOXOIUMBIE Ui €€ peIIeHHs,
IIPOBOJUTH PAacU€Thl U OLIEHUBATh PEAJIBHOCTD MTOJIyYEHHOTO 3HAUEHUS
(bu3nuecKoil BeTUYNHBI

Pemlatp  kauecTBeHHBIE  3aJaud:  BBICTPAauMBaTh  JIOTMUYECKH
HENPOTUBOPEUMBYIO LIEMIOYKY PACCYKJICHUN C ONOPOM HAa M3yYCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS

Hcnonp3oBaTh mpu  pelieHHH y4eOHBIX 3aJad  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTMH [UIsl TIOUCKA, CTPYKTYpPUPOBAHMS,
WHTEPIPETAlMA U TIPEICTABICHUS YYeOHOW M HAayYHO-TIOMYIISIPHON
nHpOpMAaNNY, TTOTYYCHHOW M3 Pa3IMYHBIX NCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPHUHLUIBI JACHCTBUS MalIUH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3jinyaTh YCJIOBHS MX O€30MacCHOr0 MCIOJIB30BaHUS B
MMOBCEAHEBHOM KU3HU

[IpuBouTE MpUMEpPHI BKJIAaJa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B 0OBSICHEHHE MPOLIECCOB OKPYIKAIOIIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

Hcnonp30BaTh TeOpeTHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOU
YKU3HHM JIJ1s1 o0ecrieueHust 0€301macHOCTH Mpy 00paIieHuu ¢ mpubopaMu
U TEXHUYECKHMMM YCTPOMCTBAaMH, Il COXPAaHEHUS 310pPOBbS M
COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOI0 MOBEACHHUS B OKpYXKarollel cpene
Paborarh B rpymmne c BBINOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIei,
IUTAaHUpOBaTh ~ padOTy  TIpyNNbl,  PALMOHATIBHO  pacHpeaessaTh
00s3aHHOCTM ¥ IUIAaHUPOBATh JEATENIBHOCTh B  HECTAHIAAPTHBIX
CUTyallUsX, aJIeKBaTHO OLICHMBaTh BKJAJ KaXXAOIO M3 YYAaCTHHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMOoil MPooIeMbl



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koxa npoBepsiemoro
pa3nena JIeMeHTa

IIpoBepsieMble 1eMEHTHI COIePKAHUS

1 OU3NKA 1 METObI HAYYHOI'O [IO3HAHUW A

1.1

1.2

2.1
2.1.1

®dusuka — Hayka o npupoze. Hayunsie meTozsl
IIO3HAHMS  OKpyXkaromero  mupa. Poib
HKCIEPUMEHTA U TEOPUHU B IIPOLIECCE MTO3HAHUS
IPUPOJIBL. DKCIIEPUMEHT B (PU3UKE
MonenupoBanue (u3NYeCKUX SBICHUH U
npoueccoB. Hayunbie runoressl. @usnyeckue
3aKOHBI M TE€OpHUHU. I'paHUIBI TPUMEHUMOCTH
du3znyecKux 3aKOHOB. [TpunHumn
coorBercTBUs. Poiab u mecto ¢Qusuku B
(GOpMHUPOBAHMH  COBPEMEHHOW  HAay4YHOU
KapTUHBI MUpa, B IIPAKTUYECKON
JIEATEIILHOCTH JIFOAEHN

MEXAHUKA

KMHEMATHKA

Mexannueckoe aBmxeHne. OTHOCUTENBHOCTD
MEeXaHUYEeCKOro JBUkeHus. Cucrema oTcuéTa.
Tpaexropus

[lepemenienue, CKOPOCTh (CpEeHSISl CKOPOCTb,
MTHOBEHHass  CKOpOCTb) U YCKOpEHHe
MaTepuaIbHOW TOYKH, X MPOEKIUH Ha OCH
CUCTEMBI KOOpJUHAT. Crnoxenue
MIEPEMENICHUH U CIIO)KEHUE CKOPOCTEN
PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JBUKCHUE. I'paduku
3aBHCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHUH, IIyTH U HIepeMEICHUS

MaTepHaHLHOﬁ TOYKHU OT BPCMCHHU
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221

222

223

224

225
2.2.6

CBoOoaHoe majieHre. Y CKopeHue cBoOOOHOTO
najJIeHUs

KpuBonuneiinoe nBuxenue. PaBHOMepHOe
JIBIDKCHHE  MaTepUaIbHOM  TOYKH  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEHHas
CKOPOCTb. ITepuon u 4yacToTa.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
TexHudyeckue  yCTpOMCTBA: CIIUJIOMETD,

JABHJKCHHUC CHApsAAOB, LCIHBIC W PCMCHHLIC

nepeaadu
[IpakTnueckue paboTHI. H3mepenue
MIHOBEHHOM  ckopoctH.  HMccienoBanue

COOTHOUIEHUSI MEX]ly ITyTSAMU, IPONICHHBIMU
TEJIOM 3a  TOCJEI0BaTeNIbHbIE  pPaBHbIE
MIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JBUKEHUHM C Ha4yaJbHOW CKOPOCTBIO, PaBHOM
HyI0. M3yueHune ABMKEHUS IapyuKa B BSI3KOM
xuakoctu. W3ydeHue  NBHKEHUS — Tena,
OpOLIEHHOTO TOPU30HTAIBHO

JANHAMUKA
[IpuHuun OTHOCUTEITLHOCTH lanunes.
IlepBbiii 3axkoH Herorona. MuepuuanbHbie
CHCTEMBI OTCUETA
Macca Tena. Cuna. [IpuHnun cyneprno3unuu
cui
Bropoii 3akoH HproToHa 11 mMaTepuaabHOU
TOYKM B HHEPLUHUATIBHOM CHCTEME OTCYETa
(UCO). Tpernit 3axkoH Hplorona s
MaTepHualbHBIX TOUEK
3aKoH BCEeMUPHOTO TAToTeHUsI. CHila TSHKECTH.
IlepBast kocMHuueckas ckopocTh. Bec tena
Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJIBXKEHUST M  CUja TPEHUs  MOKOs.
Koaddumument tpennst. Crita conpoTUBICHUS

IpUu ABUKCHUU TCJIA B JKUAKOCTU HUJIU T'a3¢C
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228
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2.2.10
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2.3.1

232

233

234

235

2.3.6

2.3.7

2.3.8

IToctynarenpHOE M BpalaTeIbHOE JBUKCHHE
abCOIFOTHO TBEPIOTO Tema

MOMEHT CHJIBI OTHOCUTENIBHO OCH BPALLECHUS.
IIneqo cunbl. YCi0BHs paBHOBECHS TBEPIOTO
tena B UCO

TexHu4yeckue yCTPOWCTBA:  MOJUIMIIHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIlyTHUKOB
[TpakTaeckue padboTel. M3ydyeHue ABMKCHUS
Opycka 10 HaKJIOHHOW IJIOCKOCTH IO
JICHCTBUEM HECKOJIBKUX cwil. MccnenoBaHue
3aBHCHUMOCTH CWJI YNIPYTOCTH, BO3HUKAIOLIUX
B jaedhopMupyeMoil NpyXHUHE U PE3NHOBOM
oOpasle, OT BEIMYUHBl UX JedOopMalUu.
HccenenoBanue YCIIOBUI paBHOBECHS

TBépI[OFO TCJ1a, UMCIOIICTO OCh BPpAallICHUA

3AKOHBI COXPAHEHN A B MEXAHUKE

HNmnynbe MaTepuanbHOM TOYKH, CHCTEMBbI
MaTepHabHBIX TOYEK. VIMITynbC CHIIBI |
U3MEHEHHE UMITYJIbCa Teja

3akoH coxpaHeHuss wumnyiasca B HCO.
PeakTuBHOE IBUXKEHHE

Pabota cuibl

MoOUIHOCTH CHJIBI

Kunernueckas sHeprus MarepuaibHON TOUKH.
Teopema 0 KHHETHYECKOW SHEPTUH
[TorennuanbHass »Heprus. [loTeHnumanbHas
SHEprus yIpyro nehopMUpPOBaHHOM
npyxunsl. IloreHnmanbHas »Heprus Tena
BOJIM3H TTOBEPXHOCTH 3eMITH

[ToreHnuanbHble ¥ HEMOTEHIMATIbHBIE CHIIBI.
CBsi3p  paOOTHl HEMOTEHIHMAJIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKOM SHEpPrun
CHCTEMBI TeJl. 3aKoH COXpPaHECHHUS
MEXaHUYECKOHN YHEPTrUuu

Yopyrue u Heynpyrue cTOJIKHOBEHHUS



2.3.9

2.3.10

TexHUuYeCcKre YCTpOMCTBA: JIBUKEHUE PAKET,
BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

[IpakTnueckue paboTel. M3yueHue cCBs3U
CKOpOCTEM Tel IIpU HEyHpyroMm yzape.
UccnenoBanne cBsizu  pabOTBl  CHIIBI  C

U3MEHECHHEM MEXaHHMYSCKOM OHCPIHUHU TCJIa

3 MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA
3.1 OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHN

3.1.1

3.1.10

OcHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-
KUHETUYECKON TEOPHHU. BbpoyHnoBckoe
neuxenue. uddysus. Xapakrep ABMKEHUS U
B3aMMOJICHCTBUS YAaCTHI] BELLIECTBA

Mopenu CTpOeHHsI Ta30B, XHUAKOCTEH U
TBEPABIX TEJI U OOBSICHEHNE CBOMCTB BEILIECTBA
Ha OCHOBE 3TUX MoOjeJen

Macca wMonekyn. KoimdecTtBo BemiecTsa.
[TocTostHHas ABoraapo

TeroBoe paBHOBecue. Temmeparypa u e€
n3mepenue. lllkana remneparyp Llenbcust
Mognens  upeanpHOoro raza.  OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKON
TEOPUHU UACATBHOTO ra3a

AOcomoTHas TeMIneparypa Kak Mepa cpeaHei
KMHETUYECKOW DHEPTUHU TEIUIOBOTO ABHKECHHUS
yactul rasza. [llkana remneparyp KenbBuna
VpaBuenne Kianelipona — Menneneesa.
3akon [lampToHa

I"a3oBble 3aK0HBI. M30mporecchl B HA€aIbHOM
ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM BEIIECTBA:
U30TepMa, U30X0pa, n3odapa

TexHudyeckne  ycTpOMCTBAa:  TEPMOMETD,
O6apomeTtp

[TpakTnueckue padotel. M3mepeHme macchl
BO3/yXa B KJacCHOW KoMHarte. MccnenoBanue
3aBUCUMOCTH MEXy TapaMeTpaMu COCTOSTHUSA

pa3pexEeHHOTOo ra3a



3.2
3.2.1

322

323

324

3.2.5

3.2.6

3.2.7

3.2.8

OCHOBbI TEPMOJIMHAMUMKN

Tepmonunamuueckas cucrteMa. BHyTpeHHsis
SHEPrusi TEPMOJMHAMMYECKOW CHUCTEMBbI U
CrocoObI €€ H3MEHEHUS

KonuuecTtBo Termnorel u pabota. BuyTpeHnHss
SHEPTUsi OJJHOATOMHOIO UJI€aJIbHOTO Ta3a
Bunbel Temonepenaun: TEMIONPOBOAHOCTD,
KOHBEKLHUA, u3lydeHue. TermoéMKoCcTh Tea.
YiaenpHas TEIUIOEMKOCTb BelecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIoNepeade
[TepBbiii 3aK0H TepMoiuHAMUKH. [ [puMeneHne
IEPBOro 3aKOHAa  TEPMOAMHAMHUKH K
u3onporeccam. I'padudeckas HHTEpIIpETALIHS
paboThI Ta3a

Tennoele MammHbl. [IpuHOUIBL AEHCTBUS
TeIUIoBBIX MamuH. [IpeoOpa3oBanus dHEPTrun
B TemiuoBbIX MammHax. Koadoumuent
nosesHoro  geiicrBust  (mamee —  KII)
teroBoil mammHbl. [{ukn Kapuo u ero KI1J]
Bropoii 3aKOH TEPMOJMHAMUKH.
HeoOpatumocTs mporeccoB B MPHUPOJE.
TemnoBrlie JIBUTATEIIN. OKOJIOTHYECKHUE
MPOOJIEMBI TETIJIOIHEPTeTUKH

TexHuueckue YCTpOMCTBA: JIBUTaTeNb
BHYTPEHHETO CropaHusi, OBITOBOI
XOJIOAMIIHHUK, KOHIUITHOHED

[TpakTueckue pabotsl. U3mepenue ynenbHOM

TETUIOEMKOCTH

3.3 AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

332

[TapooOpazoBanue u KoHIeHcanus. Vicnapenue
" KHUIICHHE. VY nennHas TerIoTa
napooOpa3oBaHusl. 3aBUCIMOCTb TEMIIEPATYPhI
KUTICHHS OT JaBJICHUS

AGCOHIOTHaSI U OTHOCHUTCJIbHAs BJIA)KHOCTb

BO3Ayxa. HachlleHHbI nap



4.1

333

334

335
3.3.6

3.3.7

4.1.1

4.1.3
4.14
4.1.5

Teépmoe  Teno. Kpucrannnueckue  u
amopdHble Tenma. AHHU3OTPOIUS  CBOMCTB
KPHUCTAJIJIOB. Kunxue KPHUCTAJLJIBL.
CoBpeMeHHbIE MaTepHUaIb

IInaBieHne W KpucTaUM3aUMs. Y JeNbHAs
teruioTa riasnenus. Cyonumanus
VYpaBHeHHE TeI0BOro OanaHca

TexHu4yeckue yCTpPOMCTBA: TUTPOMETP H
IICUXPOMETP,  KaJIODUMETP,  TEXHOJIOTMH
MIOJIyUYEHHUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM
4uCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU
IIpakTrueckue paboTHI. H3smepenue

BJIA’JKHOCTH BO3JyXa

OJIEKTPOAMMTHAMUKA
OJIEKTPOCTATHUKA

Onexrpuzanys Tei. DIeKTpuIeckui 3apsia. J(Ba
BU/Ia DJIEKTPUUYECKUX 3apsi/IOB

[IpoBonHMKH, JTURJIEKTPUKU u
MTOJTYITPOBOTHUKHU

3aKOH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
B3aumopeiictBue 3apsanoB. 3akon Kynona
Onektpuueckoe  noje.  Hanpsk€HHOCTH
JIEKTPUYECKOIO 1OJIA. [TpyHIMN
cyneprno3uui. JluHuM  HanpsHKEHHOCTH
AIIEKTPUYECKOTO OIS

PabGotra cunm  SIEKTPOCTATHUECKOTO  TOJISL.
ITorennuain. PasHocTh IOTEHIINAIOB
[IpoBOIHUKY W JUANAEKTPUKU B MOCTOSIHHOM
aneKTpuyeckoM  mose.  Jludnextpuueckas
MIPOHUIIAEMOCTh

ONEKTPOEMKOCTD. Konpnencarop.
DJIEKTPOEMKOCTh  IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKeHHOr0 KOHJIEHcaTopa
TexHuueckne  yCTpPOMCTBA:  AJIEKTPOCKOII,

QJICKTPOMCTP, IJICKTPOCTATUUCCKAs 3allluTa,



4.1.10

3a3eMJIeHUE 3JIEKTPONPUOOPOB, KOHIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
[IpakTnueckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOHJICHCATOPA

4.2 IIOCTOSHHBIN SJIEKTPUYECKUHN TOK. TOKU B PA3JIMYHBIX

4.2.1

4.2.2

423

424

4.2.5

4.2.6
4.2.7

4.2.8

4.2.9

4.2.10

4.2.11

4.2.12

CPEJAX

VYcinoBus  CyIIEeCTBOBAHHUS — IOCTOSHHOTO
aneKkTpudeckoro Toka. Mctounuku Toka. Cuna
ToKa. [TocTosiHHBIN TOK

Hanpsokenue. 3akon Oma 17151 yyacTka Lenu
DJEKTPUUECKOE COMPOTUBIICHUE. Y AETBHOE
COINPOTUBIICHUE BEIIECTBA
[TocnenoBarenbHOE, napajuieIbHOE,
CMEIIaHHOE COEAMHEHNE IPOBOIHUKOB
PaGota snexrpuueckoro Toka. 3akoH Jxoyms
— Jlenma

MoOUIHOCTB 3JEKTPUIECKOrO TOKA
anekTpoaBkymas cuna (manee — I/C) u
BHYTPEHHEE COMPOTUBIIEHUE UCTOYHUKA TOKA.
3akon Oma g TONHOM  (3aMKHYTO)
anekTpuyeckoi nenu. Koporkoe 3amblkaHne
DONeKTpoHHasT  MPOBOJUMOCTh  TBEPIBIX
METaJIJIOB.  3aBUCHUMOCTh  COIPOTHBIICHHUS
METaJIOB oT TEMIEPaTypPHI.
CBepXIpoBOIUMOCTh

DnekTpuyeckuii Tok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

[TonynpoBOIHUKH. CobcTBeHHAs u
MpUMecHast MMPOBOJIUMOCTH
MoJynpoBoHUKOB. CBOWCTBa p-n mepexoa.
[TonynpoBoTHUKOBBIE TPUOOPHI
OJIEKTPUUECKUIT  TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JTUCCOLIAITHSI.
DneKTpoauns3

DJNIeKTPUUECKUI TOK B rasax.

CaMOCTOITEIbHEIN M HECAMOCTOSTEIILHBIN



pa3psia. PaznuuHble THUIBI CAMOCTOATEIHLHOTO
paspsaa. Mouaus. [1nazma

4.2.13 TexHuueckue  ycTpoiicTBa: aMIIepMeETD,
BOJITMETP, pPEOCTaT, MCTOYHMKH  TOKa,
AIIEKTpOHArpeBaTebHbIe puoopsI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP
COTPOTHUBIICHHUS, BaKyyMHBII JTO/L,
TEPMUCTOPbI u (doTope3nucTopsl,
MOJIYTIPOBOTHUKOBBIH JTMOJI, TaJlbBAaHUKA

4.2.14 [TpakTuueckue paboTHI. N3yuenue
CMEIIaHHOTO COSAMHEHHSI PE3UCTOPOB.
N3mepenne OJIC ucCTOYHMKA TOKa U €ro

BHYTPCHHCI'O COIIPOTUBJICHHA. Ha6JHO,Z[CHI/Ie

AJIEKTPOJIN3a
11 KIIACC
Kon Konnposepsiemoro IIpoBepsiembIe 2JIeMEHTHI COCP/KAHUSA
pa3naena JJIEMEHTA
4 OJIEKTPOIUHAMUKA
4.3 MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAA UHAYKIWA
4.3.1 ITocTtossHHBIe MarHuThl. B3auMmopeiicTBHe

MOCTOSIHHBIX MarHUTOB

43.2 MarautHoe mnone. BekTop MarHuTHOM
uHAykuuu.  [lpuHmun  cynepno3unuu.
Jluaun marHuTHOM wMHAyKiuH. Kaptuna
JIMHUM  MAarHuTHOW  HHAYKIUWA  TOJS
MIOCTOSIHHBIX MarHUTOB

433 MarsnuTHOoe 1OJIE TPOBOJHUKA C TOKOM.
KapTtuna nuHUN 10N UIMHHOTO MPSIMOTO
MPOBOJAHMKA WU 3aMKHYTOTO KOJBIIEBOTO
IIPOBOJHMKA, KATYIIKHM C TOKOM. OIBIT
Opcrena. BzanmoieiicTBre MPOBOIHUKOB C
TOKOM

434 Cuna AMriepa, €€ MOJyJIb M HAIPaBJICHHUE



4.3.5

4.3.6
4.3.7
4.3.8

4.3.9

4.3.10
4.3.11

4.3.12

4.3.13
4.3.14

4.3.15

Cuna Jlopenna, e€ MOyJib M HAaITpaBJICHHE.
JBrm>keHue  3apspKEHHOM — 4acTULBl B
OJIHOPOJIHOM MarHuTHoM Tonie. PabGora
cuiibl JIopeHna

SIBiIeHME DJIEKTPOMArHUTHOU UHAYKIIUU
[ToTok BeKTOpa MArHUTHOM MHIAYKLIMHU
OJ1C WHIYKIIUH. 3akoH
JJIEKTPOMArHUTHOM MHAYKIuu Papanes
BuxpeBoe »snekrpuueckoe mnose. IC
WHIYKIIMA B TIPOBOJHUKE, BIKYIIEMCS
MOCTYIATEIbHO B OJHOPOTHOM MarHUTHOM
IoJie

[IpaBuio Jlenna

NHaykTUBHOCTD. SIBIEHNE CAMOMHIYKLIMH.
O/1C camouHyKIUH

DHeprusi MarHUTHOIO TOJII KaTyUIKU C
TOKOM

DJIEeKTPOMAarHUTHOE MOJIE

TexHudeckne yCTpOMCTBA: IOCTOSIHHBIE
MarHuTHI, AJIEKTPOMArHUTHI,
AJEKTPOABUTATENb, YCKOPUTEHN
AJIEMEHTAPHBIX YACTHIL, UHAYKIMOHHAS [1€Yb
IIpakTrueckue paboTHL. N3yuenne
MAarHuTHOTO TIONII KATYIIKA C TOKOM.
UccnenoBanue JaelCTBUS ITOCTOSHHOI'O
MarHuTa Ha paMKy ¢ TokoM. MccrnenoBanue

SIBIICHUSA BJ'IGKTPOMaFHI/ITHOI\/’I HHAYKOWUH

KOJIEBAHUA 1 BOJIHBI

5.1 MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

Konebarenpnass cuctema. CB0OOAHBIE
KoneOaHusl. ['apMoHMYecKue KoyieOaHuUs.
[lepuon, dacrora, ammouTyga u (dasa
Kosie0aHui

[IpyXuHHBIA MassTHUK. MaTeMaTH4eCKHuil

MassTHHUK



5.1.3

5.14

5.1.5

5.1.6

5.1.7

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

YpaBHEHHE TapMOHMYECKUX KOJICOaHMIA.
Kunemarnueckoe 51 JMHAMUYECKOE
OMKCaHUE KOJIe0aTeNbHOTO ABMKEHUS
IIpespamenue SHEPIrUU pu
rapMOHMUYECKUX  Konebanusx.  CBs3b
AMIUTUTYZIbI KoseOaHui HUCXOOHOMN
BEJIMYMHBI C aMIUIUTYyIaMU KoJleOaHHi e
CKOPOCTH U YCKOPEHUS

Konebartenbubiii  koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHus B
uaealbHOM  KoNebaTeIbHOM  KOHTYpe.
AHasorusi MEXAy MEXaHHYECKUMH H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMHU.
®opmyna Tomcona

3aKOH COXpPaHEHHUsI SHEPrUU B UICATLHOM
K0J1€0aTeIbHOM KOHTYpE

BBIHY)K,Z[eHHLIe MeXaHUYeCKHE KoJIeOaHUsI.

Pesonanc. Pe3onancunas KpuBasl.
BeinyxeHHbIe JJIEKTPOMAarHUTHHIE
Kosie0aHusl.

Ilepemennbii  TOok. CHHYCOMAANBHBIN
IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOT0 TOKA.
AMITTUTYIHOE U JIEUCTBYIOIIEE 3HAUCHUE
CHUJIBI TOKA U HAIPSKEHUS
Tpancdopmarop. [IpousBoacTso,
nepeaaya U MoTpedieHue 3IEeKTPUYECKOM
SHEPrUHU. OKOJIOTMYECKHUE PHUCKH TIpHU
MIPOU3BOJCTBE DJIEKTPUYECKON DJHEPIUH.
Kynerypa HCIIOBb30BAHUS
JJIEKTPOOHEPIUH B IIOBCEAHEBHOM KU3HU
Texunuueckue ycrpoiicTBa: celicmorpad,
AIIEKTPUYECKUI 3BOHOK, JUHUH
JJIEKTpoliepesad

[Tpaxktuueckue pabotel. HMccmemoBanue

3aBUCUMOCTH TIepHOJa MalbIX KoJIeOaHUi



5.2

5.3

rpy3a Ha HUTHU OT JAJMHBI HUTU M MaccChl
rpysa. MccaenoBanue nepeMEHHOrO TOKA B
LEeNHU U3 MOCIEA0BATENbHO COCIUHEHHBIX

KOHJIEHCATOpa, KaTyLIKH U PE3UCTopa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

5.2.2

523

5.2.4

5.2.5

5.2.6

5.2.7

5.2.8

5.3.1

Mexanuyeckue BOJIHBI, YCIIOBUSI
pacnpoctpanenusi. Ilepuon. CkopocTb
pacpocTpaHeHUs M JJIMHA  BOJIHBI.
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI

WuTepdepenius U mrdpakius

MCXaHHMYCCKHUX BOJIH

3Byk. CKOpoCTh 3ByKa. ' pOMKOCTb 3ByKa.
Bricora Tona. TemOp 3ByKa
ONEeKTpOMarHUTHbIE  BOJIHBL. Y CIIOBHS
U3JIy4EHUS  JJICKTPOMAarHUTHBIX  BOJIH.
B3anmuas opuentauus BektopoB E, B u v
B 2JIEKTPOMAarHUTHOW BOJIHE B BaKyyMe
CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJIH:
OTpakCHHE, MPEIOMIICHHE, MOJSpHU3alLus,
mubpakuus, uHTeppepeHuus. CKOpOCTh
AIIEKTPOMAarHUTHBIX BOJIH

[xana JJIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 3IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

[TpuHIMIBI PAaANOCBA3M U TEJIEBUICHUS.
Paguonoxanus. ONEKTPOMarHuTHOE
3arpsi3HEHUE OKPYKaroLIEH CpeIbl
TexHUUeCKue YCTPONCTBA: MY3bIKAJIbHBIE
UHCTPYMEHTHI, yIBTpa3ByKOBas
JUAarHOCTHMKAa B TEXHUKE W MEIULUHE,
pamap, pagAONPUEMHHUK,  TEJIEBU30D,
anTenHa, Tenedon, CBU-neup

OIITUKA

IIpssMonMHEHOE pacIpOCTPAaHEHHUE CBETA

B OJIHOPOJIHOM cpexe. JIyu cBeta



5.3.2

533

534

5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10
5.3.11

OtpaxeHnne cBeTa. 3aKOHBbI OTPaXKEHUS
ceta. [locrpoeHre M300paKeHU B THIOCKOM
3epKase

IIpenomnenue cBera. 3akOHBI MPETOMIICHUS

CBeTa. AOCOIIOTHBIN IOKa3aTeib
MIPEIOMIICHUS
[Tos=oe BHYTPEHHEE OTpaKEHHE.

IIpenenbHbIl yroyl IOJHOIO BHYTPEHHETO
OTpa’KEHUs

Hucnepcuss cera. ClOXHBIH  cOCTaB
6emoro cBera. L{Bet

Cobuparoue 4 pacceuBarouIue JUH3BI.
Tonkasa nuH3a. POKYCHOE paccCTOSHUE U
ONTHYECKass CWila  TOHKOM  JIMH3BI.
[Toctpoenue n3o0pakeHut B COOMPAIOIINX
u pacceuBaroux JuH3ax. Dopmyna
TOHKOW JIMH3Bl. YBEIUYECHHUE, [1aBaeMOe
JIMH30H1

[Ipenenst MIPUMEHUMOCTH
r€OMETPUYECKOM ONTHUKH

Wntepdepeniuss  cBera. KorepeHTHbIE
HCTOYHHKH. VcaoBus HaOIIOAEHUS
MaKCUMYyMOB u MHUHHUMYMOB B
UHTEeP(HEPEHIIMOHHON KapTUHE OT JABYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHUKOB
Hudpakmuss  ceera.  JudpakuuoHHas

pemérka. YcinoBrue HaONIOACHUS TIaBHBIX

MaKCHMYMOB npu naJeHuu
MOHOXPOMaTHYECKOT O cBETa Ha
TUGPaKIUOHHYIO PEIIETKY

[Tonspuszanus ceera

TexHuyeckue yCTpOWCTBA: OYKH, JIyIa,
¢doroanmnapar, MNPOEKIMOHHBIN ammapar,
MHUKPOCKOII,  TEJIECKOI,  BOJIOKOHHAas
OITHKA, TU(ppaKIUOHHAS peeéTKa,

MOJISAPOUL



5.3.12

[Ipaktnueckne  pabotel.  M3mepenue
nokasarens npenomiieHus. MccienoBanue
CBOMCTB  HW300pakeHWH B  JIMH3aX.

Habmoienue nucnepcuu cBera

6 DJIEMEHTHI CTIELITUAJILHOW TEOPUY OTHOCUTEJILHOCTH

6.1

6.2

6.3
6.4

7.1
7.1.1

7.1.2

7.1.4
7.1.5
7.1.6

7.2

['paHuubl MPUMEHUMOCTH  KJIACCUYECKOMN
MEXaHUKH. [Toctynatet TEOpUH
OTHOCUTEIBHOCTH: VHBApUaHTHOCTD
MOAYJSl CKOPOCTHM CBETa B BaKyyMe,
MIPUHIIUAIT OTHOCUTEILHOCTH DUHINTEHHA

OTHOCHUTENLHOCTD OJTHOBPEMEHHOCTH.
3amemsieHMe BpPEMEHHU U COKpaAIlleHHE
JUTMHBI

DHeprusi © UMIyJIC CBOOOTHON YaCTHUIIBI
CBsi3b Macchl C SHEPTUEH U HUMIIYJIbCOM
CBOOOIHON YacTULBl. OHEPIrus IMOKOs

¢BOOOIHOM 4aCTHIIBI

KBAHTOBAS ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKU

®otonbl. Popmyna [1nanka cBs3u S3HEPrUU
¢oTOoHA € €ro 4YactoTol. OHeprus H
UMIYNbC (GOTOHA

OTtkpeiTHE U UccienoBanne Gporodrddexra.
Omeitet - AL CroneroBa.  3aKkoHbI
dboTtorddexra

YpaBHeHue OHHIITEHHA s
dboTtorddekra. «Kpacnas ~ rpaHuma»
doroapdexra

Jasnenue ceera. OnwiTe! [1.H. JIeOGenena
XUMHUYECKOE IEUCTBUE CBETA
TexHu4yeckne ycTpoucTBa: (HOTOIIEMEHT,
¢doronaTuuk, COJIHEYHasl Oarapes,

CBETOOUO]I

CTPOEHHME ATOMA



7.3

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

Monpens atoma Tomcora. OnBITE
Pesepdopaa nmo uccieqoBaHuio CTPOCHUS
atoma. [ImanerapHas mozaenp aroma
[Toctynatet bopa. H3znyuenue u
norjouieHue (GOTOHOB TpU  Mepexoe
aToMa C OJIHOTO YpOBHS DSHEpPrUU Ha
npyroi. Buael cnektpoB. CriekTp ypoBHEH
SHEPTrUM aToMa BOAOpOaa

BonnoBeie cBoiicTBa uvactuil. BonHbl 1€
Bporis. KopnyckyinsipHO-BOJIHOBOM
nyamusM.  Judpakuus dNeKTpOHOB Ha
KpHUCTaJuiax

CHnOHTaHHOE U BBIHYX/ICHHOE U3JIy4YEHHE.
YeTpoicTBO 1 IpUHIHKIT PabOTHI J1a3epa
TexHHuueckre yCTpOHCTBA: CHEKTPAIbHBIN
aHaJiu3 (CIEKTPOCKOIT), Jla3zep, KBAaHTOBBIN
KOMIIBIOTED

[IpakTnueckue pabotel. HaOmronenue

JIMHENYaToro CIICKTpPa

ATOMHOE A1PO

Metonbl HaOMIONEHUS W PETHCTPALUU
AJIEMEHTAPHBIX YaCTHUI]

OTKpbITHE  paguOaKTUBHOCTU.  OTBITHI
Pesepdopna mo ompeneneHuo CcocTaBa
pPaguoOaKTUBHOTO H3iMydeHusa. (CBoOICTBa
anbda-, 0eTa-, raMMa-u3nydeHus. BiousHue
PaIOaKTHBHOCTH HA JKUBBIE OPTaHU3MBI
OTkpbITHE  TPOTOHA W  HEUTpOHA.
Hyxnonnass monens simpa I'eizenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4ucio
sapa. U3oTomnsl

Anbda-pacna. ONEKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacmaa.  ['amma-
U3Iy4eHue.  3aKOH  PaJAMOaKTHBHOTO

pacmaja



7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

8.4
8.5

8.6

OHeprus CBsI3U HYKJIOHOB B szipe. SAnepHbie
cwibl. Jledekt Maccer siapa

SAnepubie peakuuu. [leneHue u CUHTE3
a1ep

SnepHblii  peakTop. TepMmosiiepHbIi
cunte3. [Ipobnembl W  NEPCHEKTUBBI
SIICPHOM  DHEPreTHUKH.  DKOJIOTUYECKHUE
aCIEKTHI ANCPHON SHEPIETUKHU
OneMeHTapHble  yacTUUbl.  OTKpbITHE
II03UTPOHA. @yH1aMEHTAJIbHBIE
B3aUMOJICHCTBUS

TexHHUecKkne  yCTpPOWMCTBA:  JTO3UMETP,
kamepa BunbcoHa, sIEpHBIM peakTop,
aToMHasi bomba

[Ipaktuueckue pabotel. HccrnenoBanue
TPEKOB YaCTHIL (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3UKU

Bun 3Bé3nnoro neba. Co3Be3musi, sipKue
3BE3/IbI, INIAHETHI, UX BUAMMOC JIBIKCHUC
Conneunas cucrema. IlmaHeThl 3eMHOMU
rpynnbl.  [lnaHeTbl-TUranThl M MX
CITYTHUKH, KapJIMKOBBIC TJIaHEThl. Masbie
tena COTHEUHOH CHCTEMBI

Connane, d¢otochepa u  armocdepa.
ConHeyHast aKTUBHOCTD

Ncrounuk sHeprun CostHIa U 3BE3]T
3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKHU:
Macca, CBETUMOCTh, PaJNyC, TeMIlepaTypa,
150:4 B3alIMOCBSI3b. Huarpamma
«CTEKTPATBHBIA KJIacC — CBETUMOCTBY.
3BE3bI TVIABHOM  IIOCJIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTB» IS
3BE3]1 TIaBHOM MOCIICI0BATEILHOCTH

Buyrpennee CTpOEHHUE 3BE3.

COBpeMeHHLIe NpCACTaBJICHUA (¢}
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MIPOUCXOXKIACHUN | 3BOroIK CotHIa 1 3BE3.

JTarel JKU3HA 3BE3]T

Mineunbii  Ilyte — nHama [anakTuka.
CnupanpHas  cTpykTtypa  ['anmakTukwu,
pacupeneneHue 3BE3N, Tra3a M IBUIM.
[Tonoxenne wu gBuwxenue ConHia B
lamaktuke. Ilmockas w  chepudeckas
MOJACUCTEMBI ['anakTuKu

Tunsl  ramaktuk. Paguorasiaktuku  u
KBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK
Bcenennas. Pacmupenue  Bceenennolt.
3akon XaOb6ma. Pas0Oeranme raiakTuk.
Bo3pact u pamuyc Bcenennoid, teopus
bonpmioro B3peBa. Mogens «ropsden
Bceenennoi». PenukroBoe usiyuenue
MacmirabHast  ctpykrypa  BcenenHoil.
Meraranaktuka. Hepeménnsie nmpodiemsl

aCTPOHOMHUU



YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; ox
penakiueit [TapdpentreBoii H.A. AxuimonepHoe o6mectBo «M3maTenscTBo
«IIpocsemienue»

» ®usuka, 11 kmace/ Mskumes I'.J1., Byxosue b.b., Yapyrun B.M.; ox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iectBo «M31aTenscTBoO
«IIpoceemenue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

» duspka. 10 kiracc. Metonuueckoe nmocodue Kk yueOHUKy Msikuresa I
S./llatanuna A. B., kopniopanus "Poccuiickuii yueOHuk" « U3aaTenscTBoO
«dpodar»

» Guzpuka. 11 kmacc. Meroauueckoe mocodue K yueOHUKy Msikuresa I
S./llatanuna A. B., kopniopanus "Poccuiickuii yaeOHuk" « U3aaTenbcTBO
«dpodan»

» ®uszuka: 10-i knacce: Pa3HOypOBHEBBIE CAMOCTOSATEIBHBIE U KOHTPOJIBHBIE
pabotel/Kupuk JI. A., «3narensctBo «Miekcan

» ®uzuka: 11-it knacc: Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE
pabotel/Kupuxk JI. A., «M3natensctBO «Anexkcayn»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka [{OK https://m.edsoo.ru
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