PABOYAS ITPOI'PAMMA 110 YYEBHOMY IIPEJIMETY «®PU3UKA»

Pa6ouasi nporpamma no yueonomy npeamery « ®PU3NUKA»

PabGouas mporpamma mno yueOHoMy mnpenmery «®Pusuka» (mpeameTrHas o00JacTh
«EcTecTBeHHO-HAY4YHBIE MPEIMETHD») COCTaBI€HA B COOTBETCTBUU ¢ TpeboBaHusiMu PI'OC
COO (mpuka3z MunucrtepctBa 00pa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012
r. Ne 413 «O6 yTBepXJIeHUM W BBEICHHH B JelcTBHE dDenepallbHOTO0 TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTAaHJApTa CpPeIHEero OoOIero oO0pa3oBaHUs» C HM3MEHEHHSIMU U
nononHeHussMu ot 29 nexadpst 2014 roxa, 31 nexadps 2015 roma, 29 urons 2017 rona, 24
cenTsa0ps, 11 mexabps 2020 roga u ot 12 aBrycrta 2022 1. Ne 732 "O BHeCeHHH U3MEHCHHH B
benepanbHBIM rocyJapcTBEeHHBINH 00pa30BaTEIbHBINA CTAHAAPT CPEIHETO 00IIero 0Opa3oBaHusl,
YTBEPKJIEHHBIN TpUKa3oM MuHHCTEpCTBA 00pa3oBaHus U HayKH Poccuiickoit @eneparmu ot 17
mast 2012 1. Ne 413"), B cootBetcTBUU ¢ DOII COO, yTBep)kIeHHON prKa3oM MUHHCTEPCTBA
npocsemeHuss Poccuiickoit ®enepanun ot 18 mas 2023 Ne 371 (C HONOJHEHUSIMH H
W3MEHEHNsAMH, BHECEHHBIMM IpuKa3oM MuHHcTepcTBa  mpocBemeHus  Poccuiickon
®enepanun ot 09.10.2024, Ne 704). «duzuka» (npenmerHas obmacts «EcTecTBeHHO-HayUHbBIE
MpeIMEThI») (J1ajee COOTBETCTBEHHO - IporpaMma 1o ¢pusnke, pu3nka) BKIOYALT:

- cogepxanue oOydeHus (MpeAcTaBlieH KOAU(PUKATOPOM) TMPOBEPSEMBIX 3JIEMEHTOB
COJIEpXKaHUs, PaCIpeAeICHHBIX IO KJaccaM;

- TUTAaHUpPYEMbIE€ PE3YJbTaThl OCBOCHHS MpOTpaMMbl MO (u3uke (MpeaMETHBIE Pe3yNbTaThl
MpeICTaBlIeHbl KOAU(PUKATOPOM TpPOBEpseMbIX TpeOoBaHMil K pe3ynbratam ocBoeHust OOII
COO no dusuke, pacupeneneHHbIX 1O KJIaccam;

- TEeMaTUYECKOE TUTAaHUPOBAHUE;

- IOYPOYHOE IJIaHUPOBAHUE;

- mepedeHb (komubukaTop) mpoBepsiembix Ha EI'D TpeboBaHuii K pe3yibTaTamM OCBOEHUS
OCHOBHOM 00pa30BaTebHON MPOTpaMMBbl CPETHETO 00111eT0 00pa3oBaHus 10 HUBHKE.

Conep:xxanue yueOHOIro npeaMmera
Conepxkanue mporpaMMbl MO WH(GOPMATHKE COCTABICHO TaKMM O0pa3oM, YTO JOCTHIKCHHE
oOyJarommMucss KakK JMYHOCTHBIX, TaK W METalpeIMETHBIX pe3yJbTaToB obecmednBaeT
MIPEEMCTBEHHOCTh B U3yUeHUH (PU3UKHU HAa YPOBHE CpPEeIHEro o0Iiero oopa3oBaHus.
Yucio gacoB st uzydenus ¢pusuku B 10 kmacce -68 vacos B rog, B 11 xmacce — 68 gacos B
TOJI.

1. COAEP)KAHUE OCBOEHMUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

10 KJIACC
[TpoBepsiembie aemenThI coaepskanus (10 kmacc)
Kon Kon [TpoBepsieMbIe AIEMEHTHI COAECPIKAHUS
pazziena | mpoBepsieMor
0 DJIEMEHTa

1 OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A




1.1

®dusuka - Hayka o npupoje. HaydHble MeTo/1bl TO3HAHUS OKPYKAOILIEr0
Mupa. Posib sKkcneprMeHTa U TEOpUH B IPOLIECCE MO3HAHUS MPUPOJIBI.
DKCrepuMeHT B pU3UKe

1.2

MogenupoBanue (Qu3MuecKkux sABIeHUH U mpoueccoB. HayuHble
runore3bl. OuU3nyeckue 3aKOHbI U TEOPHUH. ['paHUIBI IPUMEHUMOCTH
¢u3nyeckux 3akoHoB. [IpuHuun coorBercTBus. Posib u MecTo Gu3uku B
(hOopMHUPOBAHUN COBPEMEHHOM Hay4YHOW KapTHHBI MHPA, B IIPAKTHYECKOM
JEATEIBHOCTH JIIOICH

MEXAHHWKA

2.1

KNMHEMATUKA

2.1.1

Mexanndeckoe JABHXKCHUC. OTHOCUTENBHOCTh MCXaHHUYCCKOTI'O
JABMOKCHU. Cucrema oTcuera. TpaCKTOpI/IH

2.1.2

[Tepemerienue, cKOpocTh (CpelHsss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOpPEHHE MAaTepUAIbHOM TOUYKH, WX TMPOCKIMU HAa OCH CHUCTEMBI
koopauHaT. CrokeHre nepeMeIeHU U CI0KEHHE CKOPOCTei

2.1.3

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE IPSIMOJMHEHHOE JABUXKCHUE.
I'paduku 3aBUCHMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHS, NYTH H
IepeMEIEHUS MaTepUAIbHON TOYKU OT BPEMEHH

2.14

CBoOoaHoe majeHre. Y CKopeHrue CBOOOHOTO MaICHHS

2.15

KpuBonunelinoe nBuxeHue. PaBHOMepHOE ABMKEHUE MAaTEepUaTIbHOMN
TOYKH MO OKPYKHOCTH. YTJI0Bast CKOPOCTh, JIMHEHHAs CKOpocTh. [lepruon
u yactoTa. LleHTpocTpeMuTenbHoe yCKopeHue

2.16

Texuuyeckue YCTpOﬁCTBaZ CIIMAOMCETP, ABUKCHUC CHAPSAAOB, LCITHBIC U
PEMCHHBIC MICpCaaIn

2.1.7

[Ipaktnyeckne  paGoTbl.  M3MepeHHe  MIHOBEHHOHM  CKOpOCTH.
HccnenoBanue COOTHOWIEHUSI MEXAY MYyTSAMH, IPOWICHHBIMU TEJIOM 3a
nocje10BaTeIbHbIe paBHbIE MIPOMEXKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM JIBIDKEHHH C HAYaJIbHOW CKOPOCTBIO, PABHOUM HYIIIO.
W3yuenne NBUKEHUS MIApUKa B BA3KOM KUAKOCTH. V3yueHue IBHKEHUS
Tesa, OpOIIEHHOT0 TOPU30HTAIBHO

2.2

JNHAMUKA

2.2.1

[Ipuanun otHocutenbHOCTH l'amunes. Ilepewiii 3axkoH  HeroToHa.
NHepruanpHbIe CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [IpuHnun cynepno3unmu cui

2.2.3

Bropoii 3akoH HproTOHaA Uil MarepualibHOM TOYKM B HMHEPLUAIBLHOM
cucteme orcuera (MCO). Tpermit 3akon HproTOHa jU1s1 MaTepuambHBIX
TOYEK

2.2.4

3akoH BcemupHOro Tiarorenus. Cuia TsoxecTd. IlepBas kocmuueckas
ckopocTh. Bec Tena




2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuina tpenns. Cyxoe Tpenue. Cuja TpeHUs CKOJIBXKEHUS M CHUJIa TPECHUS
nokosi. Koaddumment tpenus. Cuna CONPOTUBICHUS TPU JIBUKCHHUH
Tena B )KUIKOCTH HJIU rase

2.2.7 [TocTymarenbHOE U BpaliaTeIbHOE JBMKEHHE a0COIOTHO TBEPOTO Telia

2.2.8 MoOMEHT Ccuiibl OTHOCUTENBHO OCH BpameHus. llneuo cumbl. YcioBus
paBHOBecusi TBepaoro tena B MCO

2.2.9 TexHu4ecKkue yCTpOWCTBA: MOAMIMITHUKHU, JIBWKEHHWE HMCKYCCTBEHHBIX
CIIyTHUKOB

2.2.10 [Ipaktuyeckue pabGotel. M3ydeHue ABrkeHHs Opycka MO HAKJIOHHOM
IUIOCKOCTH  IOJ  JEHCTBHEM  HECKOILKHX cuil. McciaemoBanue
3aBUCHMOCTH CHJI yIPYrOCTH, BO3HHUKAIONMX B JIehOPMUPYEMOM
MpYXUHE W PE3UHOBOM oO0pas3iie, OT BEIMYMUHBI UX JedopMaiuu.
HccnenoBanue yciioBHil paBHOBECHSI TBEPAOrO TeJd, UMEKLIETO OCh
BpaIicHus

2.3 3AKOHBI COXPAHEHUS B MEXAHUKE

2.3.1 Nmmnynee MarepualbHOM TOYKHM, CHCTEMbl MAaTEpUANbHBIX TOYEK.
NMrrynibe CHITBI 1 I3MEHEHHE UMITYJIbCa Tella

2.3.2 3akoH coxpaHeHus umiynbca B UCO. PeakTuBHOE ABM>KEHNE

2.3.3 Pabora cuibl

2.3.4 MOIIHOCTD CHIBI

2.3.5 Kunetnueckast sHeprusi MaTepHalbHON TOUKH. TeopeMa 0 KHHETUYECKOM
SHEPTUU

2.3.6 [ToTennmaneHass  >HEPrusi. [loTennmanpHass  SHEPrUsT  YOPYro
nedopMUpOBaHHON TpyXuHbI. [loTeHIManbHas SHeprus Teiaa BOIU3H
TMOBEPXHOCTU 3eMITH

2.3.7 [ToTeHnmManpHBIe W HEMOTCHIMAIbHBIE CWIBl.  CBs3b  padOTHI
HEMOTEHIUATHHBIX CHJI C H3MEHEHUEM MEXaHUYECKOW SHEPTUU CHUCTEMBI
TeNl. 3aKOH COXpaHCHHS MEXaHUYEeCKOH YHEPTHH

2.3.8 VYrpyrue u Heynpyrue CTOJTKHOBEHHS

2.3.9 TexHudeckue yCTpOMCTBA: JIBIDKCHHE paKeT, BOJOMET, KoIep,
MPYXUHHBIA TUCTOJIET

2.3.10 [IpakTrueckue paboTel. M3ydeHne CBA3U CKOPOCTEH TeI MPU HEYIPYTroM
ynape. HMccnenmoBanue cBsi3u  pabOTBl  CHIBI  C  H3MEHEHHEM
MEXaHHYECKON SHEPTHH TeJIa

3 MOJIEKVJIAPHASA ®U3NKA U TEPMO/INMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU




3.1.1

OCHOBHBIE ~ TIOJIOXKEHUS  MOJEKYISIPHO-KHMHETHYECKOW  TEOpHH.
BpoynoBckoe  gBmwkenue. duddysus. Xapaktep ABWKEHHA H
B3aMMOJEHCTBHUS YaCTHUI] BEIIECTBA

3.1.2 Mopenu cTpoeHHUs] Ta30B, KHIAKOCTEH M TBEPABIX TEl U OOBSICHECHHE
CBOWCTB BEILIECTBA HA OCHOBE ATUX MOJIEJICH

3.1.3 Macca monekyn. KonngectBo Beniectsa. [TocTosiHHast ABoraapo

3.14 TenmoBoe paBHoBecue. Temmeparypa u ee wusmepenue. Illkana
temriepatyp Llenscus

3.1.5 Mopeny wupeanbHoro raza. (OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-
KHHETUYECKOM TeOpUH UIeaIbHOro ra3a

3.1.6 AGcomtoTHas TemrepaTypa Kak Mepa CpeJHell KUHETHYeCKON >Hepruu
TEIJIOBOrO ABMKEeHUS yacThll rasa. [llkana remneparyp KenpBuna

3.1.7 VYpasuenue Knaneiipona - Menzaeneesa. 3akoH JlanpToHa

3.1.8 l'a3oBble 3akoHBI. M30mporiecchl B HICATBHOM Ta3e C IMOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA: U30TepMa, H30X0pa, n3o00apa

3.1.9 TexHuyeckue ycTpoicTBa: TEpMOMETP, OapoMeTp

3.1.10 [Ipaktnyeckne paboTel. M3MepeHume Macchl BO3AyXa B KIACCHOM
KoMHare. MccenoBanue 3aBUCHMOCTH MEX/1y MapaMeTpaMu COCTOSTHHS
pa3pexeHHoro ra3a

3.2 OCHOBbBI TEPMOJAMHAMUWKU

3.21 Tepmonnnamuyeckas cUcTeMma. BuyTpennss SHEPrus
TEPMOJIMHAMUYECKON CHCTEMBI M CITIOCOOBI €€ U3MEHEHUS

3.2.2 KonnyectBo Tenmnotel u pabota. BHyTpeHHsIsI SHEprusi 0JlHOATOMHOTO
UCaTHHOTO ra3a

3.2.3 Bunapl Temnonepemaun: TEIUIONPOBOAHOCTh, KOHBEKIIUS, H3JIYYCHHE.
TernnmoemkocTs Tenma. YaenbHas TEIUIOEMKOCTh BemlecTBa. Pacuer
KOJIMYECTBa TEIJIOTHI IPHU TeTIonepeaade

3.24 [lepBriii 3akoH TepMoauWHaMuKH. [lpuMeHeHue mepBOro 3aKoHa
TEPMOJIMHAMUKM K M30mporeccaM. ['paduueckas HHTepHpeTarys
paboThI Ta3a

3.25 TennoBsle MamuHbl. [IpUHIMOBI  IEHCTBUS  TEIUIOBBIX  MAIIMH.
IIpeoOpa3oBanusi »HEPrud B TEIUVIOBBIX MamuHaX. Koadpduuuent
none3noro nevictus (ganee - KI1J) termoBoit mamuusl. [{ukn Kapao u
ero KIIJ{

3.2.6 Brtopoii 3akon TepmonunamMuku. HeoOpatumMocTh mpoIrieccoB B IPUPOJIE.
TemnoBble ABUraTeNy. DKOJOTHUECKUE TPOOJIEMBI TETIJIOIHEPTE€TUKU

3.2.7 TexHuueckue ycTponcTBa: BUTATEIb BHYTPEHHETO CrOpaHHsl, OBITOBOM

XOJIOAWJIBHHUK, KOHIUITHOHED




3.2.8

[IpakTrueckue paboTsl. I3MepeHne yaenbHON TEeII0EMKOCTH

3.3 AT'PEI'ATHBIE COCTOSHUA BEILIECTBA. ®A30BBIE ITEPEXO/IbI
3.3.1 [TapooGpa3oBanue u KoHaeHcanus. VcnmapeHne u KumneHue. Y aenbHas
TEII0Ta NapooOpa3oBaHMsA. 3aBUCUMOCTh TEMIEPATypbl KUICHHS OT
JIaBJICHUS
3.3.2 AOGcooTHAs 1 OTHOCHUTENbHAS BIAXHOCTh BO3ayxa. HacelmeHHsbiil map
3.3.3 Teepnoe Tteno. Kpucrammmueckue u amopduble Tena. AHU30TPOIHS
CBOMCTB KpucTayuioB. JKuakue kpuctauibl. COBpeMEHHbIE MaTepUalbl
3.34 [InaBnenne M KpUCTAIM3alMs. YJelbHas TEIUIOTa IUIABJIEHUS.
CyOmumarust
3.35 YpaBHeHHE TEIIOBOTrO OanaHca
3.3.6 TexHuuyeckue yCTpONCTBA: TUIPOMETP U TICUXPOMETpP, KaJOPUMETD,
TEXHOJIOTUM IOJY4YEHHUs COBPEMEHHBIX MAaTepHalloB, B TOM 4YHCIE
HaHOMaTEepPHAJIOB, U HAHOTEXHOJIOTUU
3.3.7 [IpakTuueckue padotsl. 3MepeHue BIaXXHOCTH BO3AyXa
4 SJIEKTPOAMHAMUKA
4.1 SJIEKTPOCTATUKA
411 OnexTpuzanys Tel. DJIeKTpU4YecKuil 3apsi. J(Ba BHIA IJIEKTPHUUECKUX
3apsiioB
4.1.2 [IpoBOIHMKH, AUDIIEKTPUKH U MOJIYIIPOBOJHUKH
4.1.3 3aK0OH COXpaHEHUs IINEKTPUIECKOTO 3apsiaa
4.1.4 B3aumogeiictBue 3apsanoB. 3akon Kynona
4.1.5 OnexTpuueckoe nojie. HampsskeHHOCTH anekTpudeckoro nosis. [Tpunnmn
Cynepno3uuy. JINHUM HapsSKEHHOCTH HJIEKTPUYECKOTO OIS
4.1.6 PaGora cun anekrpocratmyeckoro moisA. Ilorennuman. PasHocTb
MOTEHINAJIOB
4.1.7 [IpOBOHUKK W JUAIEKTPUKA B TOCTOSHHOM DJIEKTPUYECKOM IIOJIE.
JlmanekTpudeckast IpOHUIIAeMOCTh
4.1.8 DIIEKTPOEMKOCTb. Konpaencarop. DIIEKTPOEMKOCTh MJIOCKOTO
KOH/IeHcaTopa. DHeprus 3apspkeHHOro KOHIeHcaTopa
4.1.9 TexHnueckue yCTpOHCTBA: AJIEKTPOCKOTI, DIIEKTPOMETP,
QNIEKTpOCTaTHYEeCKass ~ 3alluTa,  3a3eMJIeHHE  DJIEKTPONpHUOOpOB,
KOHJIEHCATOP, KCEPOKC, CTPYUHBIN IIPUHTEP
4.1.10 [TpakTuyeckue paboTel. I3MepeHue 31eKTpOeMKOCTH KOHIeHCaTopa
4.2 IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX




4.2.1

VcinoBusi  CyIIECTBOBaHUS  MOCTOSIHHOTO — DJIEKTPUYECKOrO  TOKA.
Wcrounnku Toka. Cuna Toka. [IoCTOSHHBIN TOK

4.2.2 Hanpsokenune. 3akon Oma 17151 yyacTka Lenu

4.2.3 DIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIIBHOE COMIPOTUBIICHUE BEIIECTBA

4.2.4 [locnenoBarenbHoe, napaiesIbHOe, CMeIIaHHOE COEZIMHEHUE
IIPOBOTHUKOB

4.2.5 Pabota snexrpudaeckoro Toka. 3akoH Jxoyns - Jlenna

4.2.6 MONIHOCTD 3EKTPUYECKOTO TOKA

4.2.7 anexTpoaBkymias cuna (nanee - 9J{C) u BHyTpeHHEE CONPOTUBICHUE
UCTOYHMKA TOKa. 3akoH OMa Juisd MOJIHOM (3aMKHYTOI) 3J1€KTpUYECKOM
uenu. KopoTrkoe 3ampikaHne

4.2.8 DONeKTpOHHAas IMPOBOJUMOCTb  TBEPABIX METAIJIOB. 3aBUCUMOCTD
COIIPOTHBIIEHUS] METAJIJIOB OT Temrieparypbl. CBEpXIIPOBOIUMOCTh

4.2.9 OnexkTpudeckuil TOK B Bakyyme. CBOICTBa 3J1EKTPOHHBIX ITyYKOB

4.2.10 [HonynpoBonuuku. CoOCTBEHHAass W IpPUMECHas  MPOBOJUMOCTb
noJynpoBoaHUKoB. CBoiicTBa p-n mnepexona. llomynpoBoJHMKOBbIE
npuOOpHI

4211 DONeKTpUYeckuid  TOK B JJEKTPOJIMTAX.  DJIEKTPOJIUTHUECKas
JUccoLuanus. JINEKTPOIIN3

4.2.12 OnexkTpudeckuil TOk B razax. CaMOCTOSTEIbHBIN U HECAMOCTOSATENbHBIN
paspsan. Pa3nnuHbie TUIIBI CAMOCTOSTENBHOTO paspsaa. Momnus. [1nazma

4.2.13 TexHuueckue ycTpoiicTBa: aMnepMeTp, BOJIBTMETP, PEOCTaT, UCTOUHUKU
TOKa, 3JEKTpOHArpeBaTeibHblE HPUOOPHI, BIEKTPOOCBETHTEIbHbIE
npuOOPHI, TEPMOMETP CONPOTUBIICHHS, BAKYYMHBIN THOJI, TEPMHUCTOPHI U
(boTope3ncTopsl, MOIYNPOBOAHUKOBBINA MO/, TalbBaHUKA

4.2.14 [Ipaktnueckne  pabotbl.  M3ydyeHue  CMEHMIAaHHOTO  COCIUHEHUS
PE3UCTOPOB.
N3mepenne D/IC ncTOUHMKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHMSL.
Habmonenue snexktponusa

11 KJIACC
ITpoBepsiemble aneMeHThI coaepxkanus (11 kmacc)
Kon Kon [IpoBepsieMble 21EMEHTHI COACPKAHUS
paszena | IpoBepsieMor
0 JJIEMEHTA
4 SJIEKTPOANMHAMUKA
4.3 MAT'HUTHOE IIOJIE. DJIEKTPOMATHUTHA S THAYKIWA




43.1

TTocTosHabIe MarauTel. B3anMoaelicTBUE ITIOCTOSHHBIX MarHUTOB

43.2 MaruutHoe Tmone. Bektop wmarmuTHOM uHAyKmuu. [lpuHnun
Ccyneprno3uuuu. JIMHMM MarHuTHOM uWHAyKuuu. KapruHa nuHU
MarHUTHON MHIYKIIUH MO TOCTOSIHHBIX MAarHUTOB

4.3.3 MaruutHoe moJe NpPOBOJHMKA ¢ TOKoM. KapTuHa nuHMI mnons
JUIMHHOTO IpPSIMOIO INPOBOJHMKA U 3aMKHYTOIO KOJbIIEBOTO
MPOBOJHUKA, KAaTymIku ¢ TokoMm. OmnbIT Opcrena. B3aummonenicTBue
IIPOBOJHUKOB C TOKOM

4.3.4 Cuita AMriepa, €€ MOJIyJIb M HallPaBJICHHE

4.3.5 Cuna Jlopenia, ee MOAYJIb U HampaBlieHue. J[BIkeHUE 3apsKEeHHON
YacTULIbI B OJJHOPOJIHOM MarHUTHOM noJie. Pabota cuibl JlopeHua

4.3.6 SIBNCHHE IMEKTPOMArHUTHOW WHYKIIHH

4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU

4.3.8 OJ1C unaykuuu. 3aKOH IEKTPOMarHUTHOM MHAYKIuu Dapaaes

4.3.9 BuxpeBoe anekrpuueckoe moine. DJIC WHAYKIMH B TIPOBOJHHUKE,
JBUKYIIEMCSI IOCTYIATENbHO B OJTHOPOJHOM MarHUTHOM I10JIe

4.3.10 [IpaBuso Jlena

4311 WNunykruBHoCcTh. SIBneHune camonnaykuuu. 31C caMOMHIYKIMH

4.3.12 DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM

4.3.13 DNeKTpOMarHuTHOE MoJjIe

4.3.14 TexHu4eckue yCcTpOoHCTBA: MMOCTOSIHHBIE MarHUTHI, 3JIEKTPOMAarHUTHI,
ANEKTPOABUTaTENb, YCKOPUTENH 2JIEMEHTapHBIX 4acTull,
WHIYKIIMOHHAs NeYb

4.3.15 [IpakTnueckue paboThl. M3yueHHMe MarHUTHOTO MOJs KaTyIIKH C

TOKOM. HMcciienoBanue NeUCTBUSA MOCTOSHHOIO MarHuTa Ha PaMmKy ¢
TOKOM. VccnenoBanue siBJI€HUS JIEKTPOMATHUTHON MHAYKIIUU

KOJIEBAHNA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

511 KonebarenpHast cucrema. CBoOomHbIe Konebanus. ['apMoHUYECKHe
konebanus. [lepuon, gactora, ammnTyaa u ¢asa kouebaHui

512 [IpyxnHHBIA MagTHUK. MaTeMaTH4eCKUI MassTHUK

513 VYpaBHeHHe TapMOHHWYECKMX KojeOanmii. KuHematmdeckoe u
JMHAMUYECKOE OMMCAHNE KOJIeOaTeTbHOTO ABMKEHHS

5.14 [IpeBpamienne >Hepruud NpU TapMOHMYECKHX KojeOaHusaX. CBs3b

aMIUTUTYJbIl  KOJICOAHWUH WCXOMHOW BEJIMYMHBI C aMIUIUTYAaMH
KoJeOaHuil ee CKOPOCTH M YCKOPEHUS




5.15

KonebatenpHbiil KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS
B HJCAIBHOM  KOJIEOATEIIbHOM  KOHTYpE. AHAJIOTHS  MEKIY
MEXaHUYECKUMU M DJIEKTPOMArHUTHBIMU KosiebaHusmMu. Dopmyna
Tomcona

5.16 3aKOH COXpaHEHMsI SHEPTUU B UACAIBHOM KOJ€0aTeIbHOM KOHTYpE

5.1.7 BoinykneHHsle MexaHuueckue koseOaHus. Pezonanc. PezoHancHas
KpuBas. BbIHYX/1I€HHbIE 3JIEKTPOMarHUTHbBIE KOJICOAHUS.

5.18 [lepemennsbiit Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.1.9 MOoOMmHOCTh MEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U JEHCTBYIOIIEE
3HAYEHUE CUJIBI TOKA M HAIMIPSHKEHUS

5.1.10 Tpanchopmarop. IlpomsBoacTtBo, Tmepemadya U MOTpebieHHE
ANEKTPUYECKON IHEPruu. DKOJOTMYECKHE PUCKU MPU MPOU3BOICTBE
aneKTpudeckoi sHepruu. KynapTypa UCIoNb30BaHUs 3IEKTPOIHEPTHH
B IIOBCEITHEBHOM KU3HU

5.1.11 Texnudeckue ycTpoicTBa: ceiicmorpad, 3JIEKTPUUECKUN 3BOHOK,
JTUHUH 3JIEKTpornepeaad

5.1.12 [IpakTrueckue padoTel. MccnenoBanrue 3aBUCHMOCTH TTEPHO/Ia MAJTBIX
KojeOaHuUi Tpy3a Ha HUTH OT JUIMHBL HUTH W Macchl Ipysa.
HccnenoBanne nepeMeHHOro TOKa B IEMH W3 IOCIEIOBATEIHHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTyIIKH U pe3rucTopa

5.2 MEXAHWYECKUE N DJIEKTPOMAT'HUTHBIE BOJIHBI

521 MexaHu4yeckre BOJIHBL, YCJIOBHS  pacnpoctpaHeHus. Ilepuop.
CkopocTh pacrpocTpaHeHHss W JUIMHAa BosiHBL. [lomepeunslie n
IIPOJIOJIbHBIE BOJIHBI

5.2.2 WnTepdepeniys u audpaxius MEXaHH4eCKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. [’ pomMkocTs 3Byka. Beicota Tona. TemOp 3Byka

5.24 DeKTPOMarHUTHBIE BOJIHBL. Y CIIOBUS U3ITy4EHUS FIEKTPOMArHUTHBIX
BONH. Bsammnbas opuentauus BektopoB E, B wm VB
AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525 CBolicTBa S3JIEKTPOMAarHUTHBIX BOJIH: OTPA)XEHHE, MPETOMIICHHUE,
NoJIsipU3aLus, nudpakuus, UHTEpEpEHIIHSL. CkopocTb
ANEKTPOMArHUTHBIX BOJIH

526 [IIkana >7€KTPOMarHUTHBIX BOJH. lIpuMeHEHHE 3JIEKTPOMAarHUTHBIX
BOJIH B TEXHHKE U OBITY

5.2.7 [lpuHuMOBl  pagMoOCBsA3W M TeleBUJeHMA.  Panmonoxanus.
DIJIEKTPOMArHMTHOE 3arpsiI3HEHUE OKPYKAIOIIEeH Cpeibl

5.2.8 Texauveckue YCTpOMCTBA: MY3bIKaJIbHBIE WHCTPYMEHTHI,

YIbTpa3ByKOBasg JUAarHOCTUKAa B TEXHUKE M MEOULUHE, panap,
paguoNpUEMHHUK, TEIEBU30D, aHTeHHA, TeiedoH, CBU-nieup




5.3

OIITUKA

5.3.1 [IpsimonHeiHOE pacnipocTpaHEHHUE CBETa B OJHOPOIHOM cpene. Jlyu
cBeTa

53.2 OtpaxxeHue cBera. 3aKOHBI OTpakeHUst cBera. [locTpoeHwme
M300paXKeHUi B INTIOCKOM 3epKajie

5.3.3 [Ipenomnenue cBera. 3akoHBI IpeIOMIICHUS cBeTa. AOCOIIOTHBIN
MOKa3aTesb MPeIoMIICHHS

5.3.4 [TonrHoe BHyTpeHHee oTpakeHue. IIpeaenbHBI yroJs IMOJHOTO
BHYTPEHHETO OTPAXKCHUS

535 Hucnepcus cseta. CioxxHblil cocTaB O6enoro ceera. L{set

5.3.6 Cobwuparonue W pacceuBaromue JUH3bL. ToHKas JuH3a. DokycHOe
paccTosiHMe U OINTHYecKas cujaa TOHKOM JsmH3bL [locTpoeHue
M300paKeHU B COOMpAIONINX M paccewBaronmx JuH3ax. Dopmyrna
TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M1

5.3.7 [Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKH

5.3.8 WNnrtepdepenniuss  cBera. KorepeHTHble  HMCTOYHUKH. Y CIOBUA
HAOJIIOJICHUST MaKCUMyMOB W MUHHUMYMOB B HWHTEpP(HEPCHIIMOHHOM
KapTUHE OT JIBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB

5.3.9 HMudpakuus ceera. Judpakiuonnas pemerka. Y caoBue HaOIIOIEHUS
TJIABHBIX MaKCHMYMOB TIpH TTaJICHUA MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEIIETKY

5.3.10 [Tonsipusanus ceeta

5311 TexHuyeckue ycTpoicTBa: OUYKH, Jiyna, (hoToamnmnapar, IpOEeKIIMOHHBIN
amnmapar, MUKPOCKOTI, TEJECKOTI, BOJIOKOHHAs OTITHKA,
T(paKIMOHHAS PEIIeTKa, TTOJISIPOU]]

5.3.12 [Ipaktuueckue pabGoTsl. H3mepeHne mokaszaTens MPEIOMIICHUS.

HccnenoBanme CcBONCTB wu300pakeHU B JuH3aX. HaOmroneHwue
JIMCTIEPCUU CBETA

6 SJIEMEHTAI CITELIUAJIBHOM TEOPMH OTHOCUTEJILHOCTH
6.1 ['panuubl TPUMEHMMOCTH KJIACCHYECKOM MexaHuku. [locTymarsl
TEOPUU OTHOCUTEIBHOCTU: NHBAPHMAHTHOCTh MOJYJSl CKOPOCTH CBETa
B BaKyyMe, IPUHIUAII OTHOCUTEIBHOCTH DWHILITEHHA
6.2 OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMelJieHHe BpPEMEHU U
COKpAIEHUE JUIMHbI
6.3 DHEprusi ¥ UMITYIIEC CBOOOTHON YaCTHIIBI
6.4 CBsi3b MacCchl C DJHEpPrue W MMIYJIbCOM CBOOOTHOW YaCTHIIBI.
DHeprus MoKosi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAA ®U3UKA




7.1 OJIEMEHTHI KBAHTOBOU OIITUKN
7.1.1 ®dotonbl. Popmyina Ilnanka cBs3u 3HEpruu (HOTOHA C €ro YACTOTOM.
DHeprust 1 UMITYJIbC POTOHA
7.1.2 OtkpeiTue U uccrnenoBanue porodpdexra. OnbiTel A.I'. Cronerosa.
3akonbI pororddexra
7.1.3 VYpaaenne Oinmrerina s gorodddekra. "Kpacnas rpanuna
dhoTodrddekra
714 Hasnenue ceera. OnwiTel [1.H. JIeOGenena
7.1.5 XUMHYECKOE NEUCTBHUE CBETA
7.1.6 Texuuueckue yctpoiictBa: (orosnemeHT, (HOTOAATYUK, COITHEUHAS
OaTapest, CBeTOINO/
7.2 CTPOEHUME ATOMA
7.2.1 Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo wuccieaoBaHUIO
cTpoeHus aroma. [Inmanerapnas Mozenb aroma
7.2.2 [ocrynater bopa. M3myuenue u noriomnienne (OTOHOB MIPH MEPEXOe
aToMa C OJTHOTO YPOBHS SHEpruu Ha aApyrou. Buasl criektpoB. CriekTp
YPOBHEW dHEPrUM aTOMa BOJOpPOAa
7.2.3 Bonnoseie cBoiictBa wactunl. Bomubel ne bpoitna. KopmyckymnsipHo-
BOJIHOBOH Jyanu3M. [ludpakiius 3JeKTpOHOB Ha KpUCTasIax
7.2.4 CroHTaHHOE U BBIHY)XJICHHOE H3JIydyeHHUe. YCTPOHCTBO M MPHUHLUIM
paboThl 1a3epa
7.2.5 TexHuuyeckue ycTpoicTBa: CHEKTpaJIbHbIM aHanu3 (CHEKTPOCKOMN),
na3ep, KBaHTOBBIM KOMIIBIOTEP
7.2.6 [IpakTuyeckue pabotel. HaOnronenue nuHeHyaToro crnekTpa
7.3 ATOMHOE A/1PO
7.3.1 MeTo 161 HAOMIOICHUS U PETUCTPAIIUH dIIEMEHTAPHBIX YaCTHUIL
7.3.2 OTtkpeiTHe pannoaktTuBHOCTH. OnbBITH Pe3epdopaa mo onpeneneHunio
COCTaBa paJMOAKTHBHOrO wu3nydeHus. CpoiictBa anbda-, Oera-,
raMMa-u3JIydeHus. BiausHue pagioakTHBHOCTH Ha )KUBBIE OPTaHU3MEI
7.3.3 OtkpeiTe TmpoTOHAa U HeWrpoHa. HykinoHHas wmogens sapa
I'eiizenbepra - MBanenko. 3apsn siapa. MaccoBoe uuclo spa.
H3oTonbl
7.3.4 Anbda-pacnaa. DIeKTPOHHBIM U MO3UTPOHHBIN Geta-pacnan. ['amma-
U3Iy4YeHre. 3aKOH PaJuOaKTUBHOTO pacnaia
7.3.5 DOHeprust CBsI3W HYKJIOHOB B sifpe. SnepHble cuibl. JledexT macchl

sapa




7.3.6

S nepubie peakuuu. JleneHue u CUHTE3 A1ep

7.3.7

SAnepupiii  peaktop. Tepmosinepubiii  cuHTe3. [IpoOiiembl
MEePCHEKTUBBl  SIACPHOM SHEPreTHKU. DKOJOTMYECKHUE ACIEKTHI
SIIEPHON IHEPTETUKH

7.3.8

DneMeHTapHble YacTullbl. OTKphITHE MO3UTpoHA. DyHIaMEHTaIbHbIC
B3aUMOJEHUCTBUSA

7.3.9

TexHuueckue ycTpoucTBa: AO3UMETpP, KaMmepa BuibcoHa, siaepHbIi
peakTop, atToMHas Oomba

7.3.10

[IpakTuueckue padothl. MccnemoBanue TPeKoB 4acTUll (IO TOTOBBIM
dhoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Be3aHoro HeOa. CO3B€3I[I/I$I, SAPKUC 3BC3/bl, IINIAHCTBI, HX
BUJIHUMOC IBHKCHUC

8.2

Conneynas cuctema. [lnaners! 3emMHOM rpynnsl. [InaHeTbI-TUraHThI U
UX CIYTHHUKH, KapJIMKOBble IUIaHeTbl. Maibie Tenma CoslHeyHOU
CHUCTEMBI

8.3

Comnnne, ¢potocdepa u atmochepa. ComHedHass aKTUBHOCTh

8.4

Hcrounuk OHEpPIruun COJ'IHI_[a " 3BC3]0

8.5

3Be3/1bl, UX OCHOBHBIE XaPAKTEPUCTUKHU: Macca, CBETUMOCTb, PaJNYC,
TeMIlepaTypa, uX B3aUMOCBs3b. /luarpamMma '"CrieKTpanabHBIM Kiacc -
CBeTUMOCTB". 3Be3/bl TJIaBHOM ITOCIIEA0BATEILHOCTH. 3aBUCHMOCTH
""Macca - CBeTUMOCTS'" IS 3B€3]T IIIaBHOM ITOCIIEI0OBATEIEHOCTH

8.6

Buytpennee crpoeHue 3Be3n. CoOBpeMEHHbBIE IIPEACTaBICHUSA O
IIPOUCXOXKACHUHU U 3Boronnu CoJHIA U 3B€31. DTanbl )KU3HU 3BE3]1

8.7

Mneunsnii Ilyte - nama [amaktuka. ChnupanbHas CTpyKTypa
lamakTukn, pacnpenenenue 3Be3n, raza U neud. [lomoxenue u
newkenue Comnuna B [amaktuke. Ilmockas u  cdepuueckas
HOJICUCTEMEBI I aJlTaKTUKH

8.8

Tunsl ramakTuk. PagroranakTuku U kBa3zapbl. UepHble ObIpHI B sSApax
TaJIaKTUK

8.9

Bcenennas. Pacummpenue Bceenennoi. 3akon Xab66ma. PazGeranue
raakTuk. Bo3pact u paguyc Beenennoi, Teopust bonsiioro B3psiBa.
Mopgens "ropsiueit Beenennoit". PenukToBoe uznydeHue

8.10

MacmtabHast cTpykTypa Beenennoit. Meraranaktuka. HepemeHHbie
poOJIeMbl ACTPOHOMUU

2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI ITIO ®U3UKE

HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI




JIMYHOCTHBIE Pe3yabTaThbl OCBOCHUS yqeﬁﬂoro npeamera «Du3NKa» B 4aCTH:

zpa.m‘dancxozo eocnumanus.

1.

2.

4.

5.

c(OPMHPOBAHHOCTh TPAKIAHCKON MO3UIIUH 00YYAIOIIEroCsl KaK aKTHBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUICKOro 00I1EeCTBa;

NPUHATHE TPAIULIMOHHBIX OOIIEYENIOBEUYECKUX T'YMAHHCTUYECKUX U JIEMOKPATHUYECKUX
IICHHOCTEH;

TFOTOBHOCTh BECTU COBMECTHYIO JESTEIBHOCTh B MHTEpecax TIpaKAaHCKOro OOIIeCTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHUE B3aMMO/ICHCTBOBATh C COLMAIBHBIMUA HHCTUTYTaMU B COOTBETCTBUHU C UX (PYHKIUSAMH
U Ha3HA4YCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIIbHOCTH;

nampuomuiecKkozo eocnumanus.:

1.
2.

3.
4.
5

6.

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)KTaHCKOW UACHTHYHOCTH, TATPUOTHU3MA,;

LIEHHOCTHOE OTHOILLIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, JIOCTHKEHUSIM POCCUHCKHUX YYEHBIX B
obmacT (pU3MKH U TEXHHKE;

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OLIEHMBATh CUTYallMI0O U NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCh Ha
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI Y IEHHOCTH, B TOM YHUCJIE B IEATEIIBHOCTH YYEHOIO;
OCO3HAaHME JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOro OYAYIIEro;

cmemuuecKozo eocnumanusn.

1.

ACTETHYECKOE OTHOUICHUE K MHUPY, BKIIIOYAsk 3CTETUKY HAyYHOTO TBOPYECTBA,IPHCYIIETO
¢busnveckoii Hayke;

mpydoeozo eocnumanuA.

1.

2.

WHTEPEC K pa3IndHbIM chepam mpodecCHOHATBHON ASSITETLHOCTH, B TOM YHCIIE CBA3aHHBIM C
(bU3MKON U TEXHUKOH, YMEHHUE COBEpPILIaTh OCO3HAHHBIN BHIOOP Oynyiel npodeccun u
peaIn30BBIBATH COOCTBEHHBIC KU3HECHHBIC TITAHEI;

TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH (GUBKUKH HA
MPOTSKEHUU BCEU KU3HH;

IKO0102UHUECKO20 60CRUMAHUA .

1.

2.

3.

c(OPMHUPOBAHHOCTH 3KOJIOTHYECKON KYJIbTYpPbI, 0OCO3HAHHUE II100aJIbHOTO XapaKkTepa
AKOJIOTHUECKUX MPOOIIEM;

IJTAHUPOBAHUE U OCYIIIECTBIICHHUE JICMCTBHI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS LEIer
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

PacmnpeHHe OIIbITA ACATCIIBHOCTHU DKOJIOTHYECKOH HaIpaBJICHHOCTU HA OCHOBC MMCIOIINXCA
3HaHUU TI0 (pU3HKe;

UEHHOCmMU HAYYHO020 NO3HAHUA:X

1.

2.

c(OPMHPOBAHHOCTb  MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
(hm3nyecKoil HAyKH;

OCO3HAHWE [EHHOCTH HAYYHOW JEATEJbHOCTH, TOTOBHOCTH B IMpoliecce H3yueHHs (Qu3nku
OCYIIECTBIISITh POCKTHYIO U HCCIIE0BATENBCKYIO ISATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAHNPEJIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/IbHBIC YHHBepCcaJbHbIC y4eOHbIe el CTBUSA

Ba3zoBble Joruueckme aeicTBUA:

1.camocTosTenbHO HOPMYITHPOBAThH U aKTYIM3UPOBATh IPO0IIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
2. oTIpeAeATh eI  JSATSILHOCTH, 33/1aBaTh ApaMETPhl U KPUTEPUH UX TIOCTUKCHHS,

3. BBISBISITh 3aKOHOMEPHOCTH M ITPOTHBOPEUHS B PACCMATPUBACMBIX (PHU3MUESCKHX SIBICHUSIX;

4. pa3zpabaThIBaTh IJIAH PEHICHUS TPOOIEMBI C YIETOM aHAJIH3a HMEIONUXCS MaTepHUATBbHBIX U
HEMaTepUANbHBIX PECYPCOB;



5. BHOCHUTH KOPPEKTHUBHI B IEITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YILTATOB IICIISIM, OIICHUBATH PHCKH
IMOCTICACTBHM IEeSITCIHLHOCTH;

6. KOOPAMHUPOBATH U BBITIOIHATH PA0OTY B YCIOBUSAX PEANBHOT0, BUPTYAIBHOTO M KOMOMHUPOBAHHOTO
B3aUMO/JICHUCTBNS,

7. pa3BUBaTh KPEaTUBHOE MBITINICHHUE TIPH PEIICHUH KU3HCHHBIX TIPOOIIEM.

ba3zoBble ucciienoBaTebcKHe AeiicTBHU:

1. BJIQJICTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMH MMOHATHSIMU U METOaMHU (DU3MUYECKON HAYKH;

2. BJIa/IETh HABBIKAMH YYe€OHO-MICCIIEAOBATENbCKOW W TIPOEKTHON AEATEIHHOCTH B O0JacTH (U3UKH,
CHOCOOHOCTPIO W TOTOBHOCTBIO K CaMOCTOSITETFHOMY TIOMCKY METOIOB pemeHus 3amad  (U3NIeCcKOro
coliepKaHusl, MPUMEHECHUIO PA3IMYHBIX METOIOB TTO3HAHUS;

3. BJIA/IETh BUJIAMU JIETEIFHOCTH T10 MOyYE€HUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINHY, TPE0O0pa30BaHUIO
Y MPUMEHECHHIO B Pa3JIMYHBIX YYCOHBIX CUTYalUsX, B TOM YUCIIC TPU CO3JaHUH YYCOHBIX MPOCKTOB B 00JIACTH
li1)76370 478

4. BBISBIISITH TIPUYMHHO-CIIEJCTBEHHBIE CBS3M W aKTYaJIM3WPOBATh 3ajady, BBIIBUTATh THIOTE3y €&
pCIHeHI/Iﬂ, HaAXOoJUuThb apI‘YMeHTBI JJI1 10Ka3aTeJIbCTBA CBOUX yTBCp)KILeHHP'I, 3a1aBaThb napaMeTpLI u KpI/ITepI/II/I

peLIeHNs;

5. aHATM3UPOBATh TMONyYCHHbIE B XOJAE pEIICHHUs 3aJaddl Pe3yJbTaTbl, KPUTHUECKH OIGHUBATH HX
JOCTOBEPHOCTH, TPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBUSX;

6. CTaBUTHh U POPMYITUPOBATh COOCTBEHHBIE 3214l B 00pa30BaTEIbHON JCATEIHHOCTH, B TOM YHCIIE TIPH
W3yuYeHHUN (HU3UKY;

7. JIaBaTh OLIEHKY HOBBIM CHTYAIIHMsAM, OLICHUBATh IIPHOOPETEHHBI OIIBIT;

8. YMETh MIEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUYECKYIO 00JIaCTh )KU3HEACATEIILHOCTH;

9. YMETh HHTETPUPOBATH 3HAHUSI U3 PAa3HBIX MPEIMETHBIX 00JacTeii;

10.  BBIIBHTATH HOBBIC WJICH, IPEAJIATaTh OPUTUHAIBHBIE TTOAXO0/IBI U PEIICHHUS,
11.  craBuTH NpOOJIEMEI U 33/1a49H, JIOITYCKAIOMINE ATHhTEPHATUBHBIC PEIICHUS.

PaGora ¢ unopmanueii:

1. BJIaJIeTh HABBIKAMHU TIOJTyYeHUsI HHpOpMAIuK (GU3UYECKOTO COJECPIKAHUS M3 HCTOYHHKOB Pa3HbIX THIIOB,
CaMOCTOSITEIIBHO OCYIIECTBIIATD IMOMCK, aHAIN3, CHCTEMATH3AIINIO0 ¥ WHTEPIIPETAINI0 HHPOPMAIIUH PA3THYHBIX
BUJIOB 1 (DOPM TMpEJICTABIICHUSI;

2. OLICHUBATh JIOCTOBEPHOCTh HH(OPMAIHH;

3. HCIIOJIb30BaTh CpE€ACTBa I/IH(i)OpMaHI/IOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PECIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTraHU3aIl[MOHHBIX 3a7a4 C COOJIOJCHHEM TPeOOBAaHUI SPrOHOMHUKH,
TEXHHUKU 0€3011aCHOCTH, THTHEHBI, PECYPCOCOEPEKEHUsI, TIPABOBBIX M AITHYECKUX HOPM, HOPM HH(OPMAITHOHHOM
0e30IacHOCTH;

4, CO3/1aBaTh TEKCThl (PU3HMUCCKOTO COJACPIKAHUS B pas3iMyHbIX (opmarax ¢ yd€ToM Ha3HAYCHUS
WHPOPMAITUH U 1IeJIeBOI ayTUTOPUH, BEIOUpast ONTHMAIbHYIO (hOpMY TIPE/ICTABICHHS U BU3YATU3aIHH.

KoMMyHnkaTHBHBIC YHUBepCAJIbHBIE y4eOHbIe JeHCTBHA:

OCYIICCTBJIATH O6IJ_ICHI/IC Ha ypoKkax (bI/IBI/IKI/I u BO BHeypO‘lHOfI ACATCIIbHOCTH,

pacnno3HaBaTb NPEANIOCHIIIKA KOH(bJ'II/IKTHI:IX CI/ITyaLII/Iﬁ " CMAT4YaTh KOH(l)J'II/IKTBI;

pa3BépHYTO " JIOTUYHO H3J1araTb CBOIO TOYKY 3pE€HUA C UCIIOJIb30BAHHUEM A3BIKOBBIX CPEACTB,
MOHUMATh U UCIIOJIB30BATh ITPCUMYIIICCTBA KOMaH}.‘[HOﬁ u HH,I[HBH,I[yaHLHOﬁ pa6OTLI;

akrwdPE

BBIOMpATh TEMATHKy U METOJBI COBMECTHBIX JACHCTBUI C y4ETOM OOLIMX MHTEPECOB, M BO3ZMOKHOCTEH

KaXXJI0TO 4JIEHA KOJJICKTUBA;

6. TpUHUMATH ENH COBMECTHOH JESATEILHOCTU, OPTaHW30BHIBATh M KOOPAMHHUPOBATH NIEHCTBHUS MO €€
JIOCTUXKEHUIO: COCTaBJATh IUIaH JIEUCTBUM, paclpenesiarb PO C YUYETOM MHEHHH YYaCTHHUKOB,
00CYyKIaTh Pe3yabTaThl COBMECTHOM paOOTHI;

7. OIIEHWBaTh KadecTBO CBOETO BKJI3Ja M KaXKAOTO YYacTHHKAa KOMaHIbl B OOLIMI pe3ynpTaT Io

pa3paboOTaHHBIM KPUTEPHUSM;



8. mpemraraTh HOBBIC MPOEKTHI, OIICHUBATh MJEH C TO3MIMH HOBU3HBI OPUIMHAIBHOCTH, MPAaKTHYCCKOM
3HAYUMOCTH,

9. OCylIECTBIATh IO3UTHBHOE CTPATETUYECKOE TIOBEACHUE B PAa3JIMYHBIX CHUTYallWsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHHE, OBITh HHUIIMATHBHBIM.

PeryisiTHBHBIE YHHBepPCaJbHbIE yUeOHbIE A€l CTBUSA
Camoopranuszanus:

1. CaMOCTOSITETTHHO OCYIIECTBIISATH MO3HABATEBLHYIO JCATEIILHOCTh B 001aCTH QU3NKU

Y aCTPOHOMUH, BBISBJIATH POOJIEMBI, CTABUTH U (POPMYJIHPOBATH COOCTBEHHBIC 33/1a4H;

2. CaMOCTOSITETIPHO COCTABIATH IUIAH PEUICHUS PACUYETHBIX M KAYSCTBEHHBIX 3aJ1ad, IJIaH BBIMOJHCHHS
MPAKTUIECKON PabOTHI C YUETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M MIPEIIOYTCHUH;

3. JIaBaTh OICHKY HOBBIM CUTYAaIIHsIM;

4. pacuIMpsATh PaMKU y4eOHOI 0 IpeIMeTa Ha OCHOBE JINYHBIX MPENIOYTECHHH;

5. JIeTaTh OCO3HAHHBIN BBIOOP, apTyYMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

6. OLICHUBATh PUOOPETEHHBIN OIIBIT;

7. croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IPYIUINH B 00acTH (PU3UKH, TIOCTOSHHO MOBHIIIATH

CBOI 00pa3oBaTeNbHBINA 1 KyJbTYPHBIA YPOBEHb.
Camokormpons, IMOYUOHANLHBLI UHIMENTIEKM:

1. JIaBaTh OLICHKY HOBBIM CHUTYyallWsIM, BHOCHTb KOPPEKTHBBI B JEATENBHOCTb, OLCHHBATE COOTBETCTBHE
pE3yNIBTaTOB LENSAM;

2. BJIaJCTh HaBBIKAMH I[O3HABATENIbHOH pedreKcMH Kak OCO3HAHHsI COBEpIIaeMbIX JIEHCTBUH H
MBICIUTENBHBIX IPOLIECCOB, X PE3YIBTATOB U OCHOBAHHUI;

3. WCIIOJIB30BaTh NPUEMBI peIICKCHH AJISl OLCHKHU CUTYalluH, BEIOOpa BEPHOT'O PELICHNS;

4. YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PELICHMS 10 UX CHUKEHUIO;

5. MIPUHAMATh MOTHUBBI U apTYMEHTBI APYTUX MIPHU aHAIN3€E PE3YIBTATOB AEATEIBHOCTH;

Hpunamue ceosn u opyzux

1. npuHuMatk cebs, MOHUMAs CBOM HETOCTATKH U JIOCTOMHCTBA;
2. MPUHUMATH MOTHBBI U aPI'YMEHTBI IPYTHX MPH aHATN3E PE3YJIbTATOB JACATCILHOCTH;
3. MpU3HABATh CBOE MPaBO U MPaBO JIPYTHX Ha OMINOKH.

HNPEIMETHBIE PE3YJIBTATBI
B npouecce usyyennsi kypca ¢pusuku 0a3080ro yposHsi B 10 kiiacce o0yuaroumuiicss HAQyYnuTcs:

[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBatenbHON mporpamMmsl 10 (kiacc)

Kon [TpoBepsiemble peIMETHBIE Pe3yIbTaThl OCBOEHHS OCHOBHOM 00pa30BaTeIbHON
IIPOBEPSEMOTO IpOTrpaMMBbl CpeTHEro 0011ero 00pa3oBaHus
pe3yibTara
10.1 JleMoHCTpUpOBaTh Ha MpUMepax pojab U MecTo (u3uku B (HOpPMHUPOBAHUU

COBPEMEHHOM HAy4yHOW KAapTHHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOW JIEITEIBHOCTH JTIOIEH

10.2 Y4uuTbIBaTh TpaHUIBl TNPUMEHEHHMS] HM3YYEHHBIX (U3MUYECKUX  MOJENEH:
MaTepuajibHas TOYKa, MHEpLMalbHas CHCTEMa OTcueTa, aOCOJIOTHO TBEpAOe
TENO, WICAJIBHBIA Ta3; MOJAEIH CTPOCHUS Ta30B, XKUIKOCTEH W TBEPABIX TeE,
TOYECUHBIN SNIEKTPUUYECKHIA 3apsi/l - IPH pelieHNH PU3NIECKUX 3a/1a4

10.3 Pacmio3naBate (pusnueckue siBiaeHUS (TPOLECCH) M OOBSCHAThP MX HAa OCHOBE
3aKOHOB MEXAaHHUKH, MOJICKYJISIPHO-KHHETUYECKONW TEOPUHU CTPOCHHUS BEIECTBA H
AJIEKTPOJAMHAMUKU: PAaBHOMEPHOE W  PaBHOYCKOPEHHOE  IPSIMOJIMHEHHOE




NBUKEHHE, CBOOOJHOE TMaJleHUuE TeN, JBUKEHUE IO OKPY>KHOCTH, WHEPIHS,
B3anMoJIeiicTBe Tel; Tudy3usi, OpOYHOBCKOE JBIKECHUE, CTPOSCHUE KHUIKOCTEH
U TBEpIbIX TeJl, W3MEHEeHHe oObemMa Tel NpU HarpeBaHuu (OXJIAXKACHUN),
TEIJIOBOE PABHOBECHUE, MCIIAPEHUE, KOHACHCAIMS, TIJIaBJICHUE, KPUCTAJIU3aLlUs,
KHUIIEHHE, BIa>KHOCTh BO3/IyXa, MIOBBIIICHUE JAAaBIICHHUS T'a3a PU €ro HarpeBaHUH B
3aKpBITOM COCYJIE, CBSI3b MEXK/y MapaMeTpaMu COCTOSIHHS ra3a B M30Ipolleccax;
AJIEKTpU3aLUs TeJ, B3aUMOJICHCTBHUE 3apsI0B

10.4

OnuchiBaTh MEXaHUYECKOE [JBW)KEHUE, HUCHOJb3ysd (U3NYECKUE BEIUYMHBIL:
KOOpJMHaTa, IyTh, IEPEMEIICHHE, CKOPOCTb, YCKOPEHHUE, Macca Teja, cuia,
UMITYJIbC T€Jla, KHHETUYECKas SHEPrus, NOTEHUUAIbHAs YHEPTUsl, MEXaHUIECKas
pabota, MexaHWYecKas MOIIHOCTh; IPH ONHUCAHWHM TPABHWIBHO TPAKTOBAThH
(Gu3n4ecKuil CMBICI MCIIOJB3YEMbIX BEJIMYMH, MX OOO3HAUYEHUS U EIUHUIIbI,
HAXO/JUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMYUHY C IPYTUMHU
BEJIMYUHAMHU

10.5

OnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOWMCTBA TE€I M TEIUIOBBIE SIBJICHUS,
UCTONB3ysl (U3NYECKHE BEIWYHMHBI: JaBJICHHUE Ta3a, TEMIIepaTypa, CpeIHss
KMHETUYECKasi SHEPIHsl XaOTUUECKOr0 ABMKEHUSI MOJIEKYJI, CPEIHEKBaApaTUUHAs
CKOpPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsS »Heprus, paboTa rasa,
KO3 (UIMEHT TMOJIE3HOTO [EHCTBUS TEIUIOBOTO [BUTATENs; MPU OMHUCAHHUH
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCHOJIB3YEMBIX BEIMYUH, WX
0003HAYEHHUS] U EOUHUIIBI, HAXOIUTh (OPMYINBI, CBS3BIBAIOIIME JIAHHYIO
(GU3NIECKYIO BETMYHUHY C APYTHMH BEITHYMHAM

10.6

OnuceiBaTh M3y4EHHBIE JJIEKTPUUYECKHE CBOMCTBAa BELIECTBA U 3JIEKTPUUECKUE
SIBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BETMUMHBL: SJEKTPUUECKU 3apsi,
ANEKTPUYECKOE T10JI€, HAPSYKEHHOCTD I10JIs, HOTEHIIMAJ, Pa3HOCTh TOTEHIINAJIOB;
IpPU ONUCAHUM NPABWIBHO TPAKTOBaTh (PU3MUECKHI CMBICI HCIOIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHMS] M €IUHUIIBI; YKa3bIBaThb (OPMYJIbI, CBS3bIBAIOIINE
JTaHHYIO (PU3HUECKYIO BEIMUUHY C JPYTUMH BETUUYNHAMU

10.7

aAHAM3UPOBATh (U3UYECKUE TIPOILECCHl M SBJICHHS, WCIONB3Yys (U3UUECKUE
3aKOHBI U IIPUHIIUIIBL: 3aKOH BceMUpHOro Tsarorenus, I, I u III 3akons1 HeroToHa,
3aKOH COXpPAaHEHUS MEXAHWYECKON SHEpPruu, 3aKOH COXPAaHEHUsS HMITYJIbCA,
MPUHLUIT CYNEPIO3UIMU CHJI, NMPUHUHUII PAaBHONPABUS WHEPUUAIBHBIX CHUCTEM
OTCYETa; MOJICKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KUHETHUYECKON SHEPTUM TEMIOBOTO JIBUKEHUSI MOJIEKYII C
a0COJIIOTHON TEMIIEpaTypoOH, MEePBHIN 3aKOH TEPMOJIMHAMHUKN; 3aKOH COXPAHCHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KylloHa; mpu 3TOM pa3nuyaTh CIOBECHYIO
(hOpMyIMPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAXKEHUE U YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIE TIPHUHIIUIBI JEHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB, pa3nuyaTh YCJIOBHS WX  OE€30MaCHOTO  WCIOJB30BaHUS B
HOBCEIHEBHOU KN3HU

10.9

BBIMOMHATE  3KCHEPUMEHTHl MO0 HWCCIEIOBaHUIO (U3NYECKUX SBICHUN W
MIPOIIECCOB C HMCIOJIB30BAHUEM TMPSIMBIX M KOCBEHHBIX W3MEPEHUIl; MPH ITOM
dbopmynupoBarhk mnpobiemy (3amady) M TUNOTE3Y YYEeOHOro SKCIIEPUMEHTA,
coOHMpaTh YCTaHOBKY M3 MPEAJIOKECHHOTO OOOPYHOBaHUS, MPOBOJUTH OIBIT U
(hopMyIHpOBaTh BHIBOJIBI




10.10

OcymecTBIATh MpsiIMbIE M KOCBEHHbIE HM3MEpEHUs (U3NYECKUX BEIUYUH; IPHU
3TOM BBIOMpATh ONTUMAIBHBIN CIIOCO0 U3MEPEHHsI M WCIOJIB30BaTh MU3BECTHBIC
METO/Ibl OLIEHKU MOTPEIIHOCTEeNH U3MEPEHHM

10.11

UccnenoBaTh  3aBUCUMOCTH  MEXAY  (U3UYECKUMHU  BEIMYMHAMU  C
HCMOJIb30BAHUEM MPSIMBIX HW3MEPEHHI; MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(buKkcupoBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTU (DU3MUECKUX BEJIMYUH B
BH/JIe Ta0NHI U TpaUKOB, AETATh BBIBOJBI IO PE3YJIbTATaM UCCIIEIOBAHUS

10.12

CobmoiaTe mpaBmiia 0€30MacCHOTO TpyAa MPH MPOBEISCHUU HCCICIOBAHUN B
paMKax y4eOHOTrO SKCIEPUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW M IMPOCKTHOM
JEeSTEILHOCTH C UCIIOJb30BAHUEM M3MEPHUTEIBHBIX YCTPONUCTB U JIA0OPATOPHOTO
o0opyoBaHUs

10.13

Pemarb pacuerHble 3a1a4u C SIBHO 3aJlaHHOM (PU3MUECKON MOJENbIO, UCIONb3YS
¢u3nyeckue 3aKOHbl W IPHHLUIBI, HAa OCHOBE aHaju3a YCIOBUSA 3aJayM
BBIOMPATh (PU3UYECKYIO MOJEIb, BBICIATH (PU3NUECKHE BEIUYMHBI U (HOPMYIIHI,
HEOOXOANMBIE JUIsl €€ PELIeHUs, IPOBOAUTh pacueThl U OLEHHUBATH PEAIbHOCTh
MOJTyYEHHOTO 3HAYCHHS (PU3NIECKON BETUMIUHBI

10.14

Perrate KauecTBEHHBbIC 3a/Ja4yM: BBICTPAWBATh JIOTMYSCKH HEMPOTHBOPEUUBYIO
LEMOYKY PACCY)KICHUN C OMOpOW Ha M3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbusnueckue SBICHUS

10.15

Hcnonp3oBarh npu pelieHUH y4eOHBIX 3a7ad COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTMH JJIs ITIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUU U IIPEACTABICHUS
y4eOHOM W Hay4YHO-TIONMYJSpHOW HHGOpPMAIUMHU, MOJYYEHHOM U3 pPa3IMYHBIX
MCTOYHUKOB; KPUTUYECKH aHAJTU3UPOBATh MOJTydyaeMyro HH(opMaIuo

10.16

[TpuBoAUTH mpHUMEpPHI BKJIa/la POCCHUMCKUX U 3apyOeXHbBIX YYEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHE
TE€XHUKU U TEXHOJIOTUH

10.17

Hcnonb30BaTh TeOpeTHUECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOM KHU3HM IS
oOecrnieueHns 0€30MacHOCTH MHpU OOpallleHnu ¢ NpubopaMu M TEXHUYECKUMH
YCTPONCTBAMH, Il COXPAaHEHHs 3J0POBbs U COOIO/IEHHUS] HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH cpee

10.18

PaGorare B rpynme C BBINOJTHEHHEM pa3IMYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBaTh PalbOTy TPYMIIbl, PAMOHAIBHO pPACHpPEENATh OO0SI3aHHOCTH U
IJIJAHUPOBATh JAEATENBHOCTh B HECTAHAPTHBIX CUTYyAIUAX, aICKBATHO OLICHUBATH
BKJIQ/1 KaX/10TO U3 YYaCTHUKOB I'PYIIIBI B PELICHUE pacCMaTPUBAEMOM MPOOIEMBbI

B nponecce usyuenus kypca ¢puzuku 0a30B0oro yposHsi B 11 kiacce o0yyarommiicss HAy4uTCs:

IIpoBepsiemble TPeOOBaHUSA K pe3y/1bTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBarte/ibHOi mporpammel (11 kiacc)

Kon [TpoBepsieMble peAMETHBIE Pe3yJIbTaThl OCBOCHHUSI OCHOBHOI 00pa3zoBaTeIbHOM
MPOBEPSIEMOTO MIpOrpaMMBbl CPEHETO 0011IeT0 00pa30BaHUs
pe3yJiibraTta
111 JIeMOHCTpUPOBAaTh Ha MpHUMEpPax pojidb M MecTo (U3MKU B (OPMHPOBAHUHU




COBPEMEHHON HAy4yHOW KapTUHBI MHUpA, B PAa3BUTUU COBPEMEHHOM TEXHHUKU W
TE€XHOJIOTUM, B MPAKTUYECKON JEATEIIbHOCTH JIOJIEH, LIEJIOCTHOCTh U €IUHCTBO
(bU3UYIECKOI KapTUHBI MHPa

11.2

Y4uTHIBaTh IPAaHULIbI IPUMEHEHUS U3YYEHHBIX (U3UYECKUX MOJICNIEH: TOUCUHBIH
ANEKTPUYECKUN 3apsifl, sAepHas MOJENIb aToMa, HYKJIOHHAs MOJIeJIb aTOMHOI'O
sJipa MpH perieHny GU3NUECcKux 3a1au

11.3

PacriosHaBath (usndeckue sBiICHUS (IMPOLIECCH) U OOBACHATH MX HA OCHOBE
3aKOHOB  DJICKTPOJAMHAMHKHA W KBAHTOBOW  (DM3UKU:  3JICKTPUUCCKAs
POBOAMMOCTh, TEIIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JCHUCTBHS TOKA,
B3aHMO[[eI>'ICTBPIC MAarHuToB, 9JICKTPOMAaruuTHasd WHAYKIHUA, I[eﬁCTBHe
MAarHMUTHOIO TIOJII HAa MPOBOAHMK C TOKOM W JABHXKYIIMHCS — 3apsin,
ANIEKTPOMAarHUTHbIE KOJ€OaHUs W BOJIHBI, NPSAMOJUHENHHOE paclpoCTpaHEHHE
CBeTa, OTPaKEHHE, MpeoMiIcHNe, HHTephepeHIns, TUPPAKIIUS | TTOJIAPU3ALLHS
CBeTa, nucrnepcus cpera, hortodnekrpuueckuii dddekt (hotorddekr), cBeToBOE
JaBJICHHE, BO3HMKHOBCHHE JIMHCWYATOrO0  CIEKTpa  aroMa  BOJOPOJA,
€CTCCTBCHHAA U UCKYCCTBCHHAA PAANOAKTUBHOCTDb

114

OnuceiBaTh H3y4yeHHBbIE CBOWCTBA BEIIECTBA (DJIIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYIO  IMPOBOJUMOCTb  DPA3NIMYHBIX  Cpel) W
OJICKTPOMArdMTHBIC SABJICHUA (HpOIIGCCI)I), HCIIOJIb3YA (1)I/I3I/I'-I€CKI/IG BCIIMYHNHBI:
ANEKTPUYECKUH 3apsif], CHIIa TOKa, JIEKTPUUYECKOE HAIMPSIKEHHE, dJICKTPUUECKOE
COMPOTHUBIIEHNE, pa3HocTh mnoteHmuanoB, JJIC, pabora TOKa, WHIYKIUS
MarHUTHOTrO moJsi, cuna Awmmepa, cuia JlopeHIa, MHAYKTUBHOCTh KAaTYILKH,
OHEPTUA SJICKTPHUICCKOTO U MAarHuTHOI'O HOJ'ICI\/'I, nepuoa U 4aCtora KoneOaHuii B
Koje0aTeNbHOM KOHTYpe, 3apsl M CHJIa TOKa B MpOIecce TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KoJIeOaHUM, (POKYCHOE pPACCTOSHHE U ONTHYECKas CHia
JTUH3bI; TpPU  ONUCAHUM TPABWIBHO TPAaKTOBaTh  (UBMYECKUH  CMBICIT
HCIIOJIB3YEMbBIX BCIWYHH, HUX 0003HaueHusa u CAVMHUIBI; YKa3bIBaTb q)OpMy.]'II)I,
CBSI3BIBAIOIIME NaHHYIO (U3UUYECKYIO BEIUYUHY C APYTUMHU BEIMUYHHAMU

115

OnuceiBaTh H3y4YEHHbIE KBAHTOBBIE SIBICHHUS U  IPOLECCHl, HCIOJb3Ys
¢u3nyeckue BEIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, YHEPIUs M HUMIYIbC (POTOHA, MEPHOJ MOIypacHana, dHEprus
CBSI3U aTOMHBIX sIJIep; IPU OMMCAHUM MPABHIIBHO TPAKTOBATh (PU3MUYECKHI CMBICI
HCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUEHUS M EJUHUIIBI; YKa3bIBaTh (OPMYIIbI,
CBSI3bIBAIOIIME JIAaHHYIO (PU3MUECKYI0O BEIUYMHY C JPYTMMH BeIWYMHAMU,
BBIUUCIIATH 3HaUeHHUE (PU3MUECKON BEITMYUHBI

11.6

AHanu3upoBath (U3MUECKHe TPOLECChl M SBJICHUS, MCIONIb3Yysd (pU3MUecKue
3aKOHBI M IPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U NApaJUIEIbHOTO
COEIMHEHMS MPOBOJHUKOB, 3aKOH J[xoyns - JIeHma, 3aK0H 3JIEKTpOMarHUTHOU
MHIYKIIMH, 3aKOH MPSIMOJIMHENHOTO paCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHMUS
CBeTa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHUEe DiHIITeHa 1 hoTorddekra,
3aKOH COXPAHEHMs PHEPIUHU, 3aKOH COXPAHEHMsI MMIIYJIbCA, 3aKOH COXPaHEHHUS
IEKTPUUECKOTO 3apsA/a, 3aKOH COXPaHEHHs MacCOBOIO YHUCIIa, nocTynarsl bopa,
3aKOH  pagUMOaKTHBHOIO pacmaza; Mpud O3TOM  pas3indarb  CIOBECHYIO
(OopMyIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAKEHHE U YCJIOBUS (FpaHULIbI,
00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Zle.HSITB HaIlpaBJICHUC BCKTOPA MHAYKIUHW MArHUTHOI'O MOJIA NPOBOAHHKA C
TOKOM, cuJIbl Amriepa u cuiibl JIopeHia




11.8

CtpouTh M OMKCHIBATh U300paKEHUE, CO3/IaBAEMOE TJIOCKUM 3€pKalioM, TOHKON
JIMH30U

11.9

BBIMONHAT  3KCIIEPUMEHTHI [0 HCCICAOBAHHIO (DU3MYCCKUX SIBICHHH U
MPOIIECCOB C HCIOJb30BAHUEM IPSAMBIX U KOCBEHHBIX H3MEPEHHH; MPH 3TOM
dbopmynupoBathk mnpobiemy (3amady) M THUIOTE3y Y4eOHOrOo OSKCICPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEUIOKCHHOTO O0OPYIAOBaHHUsS, MPOBOIUTH OIBIT H
(hopMyIIHpPOBaTh BEIBOJIBI

11.10

Ocy1miecTBiATh NPsSMbIE M KOCBEHHbIE M3MEPEHUS (PU3MUYECKUX BEIMYMH; TPHU
3TOM BBIOMpATh ONTUMAIBHBIA CHOCOO M3MEPEHMsI U MCIIOJIb30BaTh W3BECTHBIE
METO/BbI OLICHKH ITIOIPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpEHUil; MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpPOBATh PE3yJbTaThl
MIOJyYEHHOM 3aBUCUMOCTH (PM3MYECKMX BEJIIMYMH B BHUJE TaOIuI M rpadukos,
JIeNaTh BBIBOJIBI 10 PE3YJIbTaTaM MCCIIEIOBAHNUS

11.12

CobnrogaTe mpaBwiia 0€30MacHOrO TpyJa IpH MPOBEACHUU HCCICIOBAHUN B
paMKax yd4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCICIOBATEIbCKOW W TMPOCKTHOU
JESATSIILHOCTH C UCIOJb30BAHUEM M3MEPHUTEIHHBIX YCTPOHCTB U JIA0OPATOPHOTO
o0opynoBaHus

11.13

Pemiate pacueTHble 33a4M C SBHO 33JaHHON (U3MUECKONW MOJEIbIO, UCIIOJIb3YS
¢u3nveckre 3aKOHBI W TPHHLWIBL, HA OCHOBE aHajW3a YCJIOBHUSA 33Ja4M
BbIOMPATh (U3UYECKYIO MOJENb, BBIIENATh (PU3NUYECKHUE BEIUMYMHBI U (HOPMYIIHI,
HeoOXOJIMMBIE JJIsl €€ PELIEHUs, IPOBOAUTh pacueThl U OLEHUBATh PEAIbHOCTD
MOJTy4YEHHOT0 3HaYeHMS (PU3NYECKON BETUUHUHBI

11.14

Pemate kauecTBEHHbIE 3aJauyM: BBICTPAUBATH JIOTUYECKU HEMPOTHUBOPEUUBYIO
LIETI0YKY PACCYKJICHUM C OMOpOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnueckue SBICHUS

11.15

Vcnonb30BaTh MpH pelieHnH y4eOHBIX 3a/lad COBPEMEHHbIe MH(OPMaIMOHHBIE
TEXHOJIOTHH JUJIS ITIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN U IIPEACTABICHUS
y4yeOHOM W Hay4YHO-NONMYJISIpHOW HMH(OpMaIUK, MOJTYY€HHOH H3 DPA3TUYHBIX
HMCTOYHUKOB; KpUTHUECKH aHAIU3UPOBATh MOJy4yaeMyt0 HH(pOpMaILHio

11.16

OOBSCHATH MPUHILIMIIBI ASUCTBUS MAIlUMH, TPUOOPOB U TEXHUYECKUX YCTPONCTB;
pa3nuyaTh yciaoBUs UX O€30MACHOTO MCIIOJIB30BaHMS B TOBCEIHEBHOM KU3HU

11.17

[IpuBoAMTH TpUMeEpPHI BKJIaJa POCCHMCKUX U 3apyOeXHBIX YYEHBIX-(U3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE IPOILIECCOB OKPYXKAIOLIEr0 MHUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH

11.18

Hcnonw3oBaTh TeopeTHueckre 3HAHUS MO (DU3UKE B MOBCETHEBHOW >KU3HU JJIS
oOecrnieueHrs 0€30MacHOCTH MpU oOpallleHuu ¢ NpubopaMu M TEXHUYECKUMH
yCTpONCTBaMH, Il COXPAaHEHHs 3J0POBbs U COOIOIEHHUS] HOPM SKOJIOTUYECKOTO
MOBE/ICHUS B OKPYKAIOIIEN cpefie

11.19

PaGorare B rpynme C BBIOTHEHHEM pPa3jMYHBIX COIMMAIBHBIX POJICH,
IUIAaHUPOBATh pabOTy TPyMIMbl, PAUOHAIBHO paclpeAesiTh OOS3aHHOCTH H
IJIAHUPOBATh ACSATEIBHOCTh B HECTAHJAPTHBIX CUTYAIIUSAX, aJICKBATHO OLIEHUBATH
BKJIAJ] KQXK/I0T0 U3 YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTpUBAEMON MPOOIEeMbI




Tema pazoena/ypoka

Koa-Bo
JacoB

0P

3. TEMATHYECKOE IINTAHUPOBAHHUE 10-11 KJIACC

10 kaacc




Pazoen 1. @uzuka u memoowvl HayuHoz2o 1
HO3HAHUA

[IpenMeTHBIE pe3ynbTaThI:
1. nemoHCTpPUpPOBATH HAa IPUMEPAX POJIb U MECTO (PU3UKHU B (OPMHUPOBAHIH COBPEMEHHON HAYIHOUN KapTUHBI MUPA,
B Pa3BUTHH COBPEMEHHOW TEXHUKU U TEXHOJOTHH, B PAKTHYECKON JESITETbHOCTH JIIOJEH;

1 ®usuka — Hayka o npupoze. Haydnsie 1
METO/IbI TO3HAHMSI OKPY KAIOIIEro MUpA.
I'panumpl MpEMEHUMOCTH (PUZNIECKIX
3akoHOB. [IpuHumn coorBercTBuA. Ponb u
MecTO (U3UKH B (POPMUPOBAHIH
COBPEMEHHOW Hay4YHO! KapTUHBI MUpPa, B
MIPAKTUYECKOM NeSTeNTbHOCTH JIto1ei

Paszgen 2. MexaHuka 20

IIpeameTHBIC pe3yabTATHL:

1. YUUTHIBATh TPAHMIBI MPUMEHEHUS W3YYCHHBIX (U3MYECKUX MoOJeNel: MarepuaibHas TOYKa,
MHEpLHUaIbHAS CUCTEMAa OTCUYETA ITPH PeIIeHNH (PU3MYECKUX 33/1a4;
3. pacmno3HaBaTh (Qu3NYEcKHe SBIEHUS (TPOIECCH) U OOBACHATH WX Ha OCHOBE 3aKOHOB MEXaHUKH:

paBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOJHOE MajeHUe Tel, IABIKEHHE MO
OKPY>KHOCTH, HHEPLIUS, B3aUMOJECICTBHE TEIL.

4. OINMCHIBATh MEXAHMYECKOE IBIKCHHE, HCIOJNIB3Ys (PM3MYECKUE BEIWYHMHBL KOOPAMHATA, IIyTh,
IIepEMEILICHNE, CKOPOCTh, YCKOpPEHHE, Macca Tejla, CHJIa, WMILYJbC TeJla, KUHETHYeCKas HHEpPrus,
MOTEHIMANBHAS DHEPTHUs, MEXaHWYecKash paboTa, MEeXaHWYecKash MOIIHOCTh; MPHU OMHCAHWU IPABHUIBHO
TPaKTOBaTh (PU3MYECKHH CMBICT HCIOJIB3YEMBIX BEIMYMH, HUX OOO3HAYEHUS W EAMHUIIBI, HaXOJUTb
(bopMyIIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUUYECKYIO BEJINUMHY C JPYTUMH BEIUIHHAMM;

5. MpU ONUCAHWW TPABWILHO TPaKTOBaTh (U3UYECKUH CMBICT HCIOIb3YyEeMBIX BEIHYUH, HUX
0003HAYEeHUS! W EAMHUIIBI, YKa3bIBaTb (OPMyJIbI, CBS3BIBAIOLIME NAHHYIO (HU3MUYECKYIO BEIMYHHY C
JpYTHMMHU BEITHYUHAMY;

8. aHaJM3UPOBATh (PU3NYECKUE MIPOIIECCHI U SIBIICHHS, UCTIONB3YS (PU3NYECKUE 3aKOHBI U TPHHIIUIIBL:
3aK0H BceMupHOro taroreHus, I, II u III 3akonel Hpr0TOHA, 3aKOH COXpaHEHUS MEXAHWYECKON 3HEPruu,
3aKOH COXPAaHEHUS HUMIYJIbCa, MPUHLHUI CYNEPIO3ULIUU CHJI, NPUHIMII PaBHOIPABHS HHEPLHAIBHBIX
CHUCTEM OTCUETA.

9. OOBSICHSITH OCHOBHBIE ITPHHIIMITBI JICHCTBUS MAIIMH, MPUOOPOB U TEXHHUYECKUX YCTPOUCTB;
10. pas3ynvaTh ycIoBHA UX 0€30IaCHOTO UCIIONB30BAHMUS B IOBCEJHEBHOM )KHU3HU;
11. BBIMOJIHATH  OKCIIEPUMEHTHI IO  HCCIICAOBAaHMI0 (PHU3MYECKHX SBJICHMH UM TPOLECCOB C

UCTIOJIb30BaHUEM TIPSIMBIX, U KOCBEHHBIX W3MEpEHWH, Npu 3ToM (opMynrpoBaTh mpodiieMy/3anady H
TUIIOTE3y y4eOHOro SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY M3 IMPEUIOKEHHOTO 00OPYAOBaHMS, TPOBOIAUTH
OTIBIT ¥ (POPMYITHPOBATEH BHIBOIBI;

12. OCYIIECTBIISTh TpPSIMbIe W KOCBEHHBIC W3MepeHHs (U3NYECKHX BEIMYUH, MPU 3TOM BBHIOHpATh
ONTHMAJBHBIN CIIOCO0 M3MEPEHUS M NCIIOIB30BaTh U3BECTHBIE METO/IBI OIIEHKH ITOTPEIIHOCTENH N3MEPEHHH;
13. HCCIIEI0BATh 3aBUCUMOCTH MEXIY (U3WYECKUMH BEJIMYMHAMU C HCIOJIB30BAHUEM IPSIMBIX

WU3MEpPEHH, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yNbTAThI MOJYYSHHONW 3aBUCHMOCTH
(1)I/ISI/IT-IGCKI/IX BCJIMYHUH B BH/IC Ta6HI/IH u Fpa(i)I/IKOB, ACJIaTh BBIBOAKLI IO pE3YyJIbTaTaM HUCCIICAOBAHUA

14. coOiofaTh mpaBuia 0e30MacHOro TpyJda MpH NPOBEACHUU HCCIEAOBAaHUN B paMKax y4eOHOro
OKCIIEPUMEHTa, y4eOHO-MCCIENOBAaTEIbCKOW W IMPOEKTHOH  JESTEIbHOCTH C  WCIOJIb30BaHHEM
M3MEPHUTEIBHBIX YCTPOMCTB U 1a0OPaTOPHOTO 00OPYAOBAHUS;

15. peliath pacuéTHhIC 3aJa4yd C SIBHO 3aJaHHOW (PH3MUECKOH MOJENBI0, HCIONB3YS (DHU3MUYSCKUE
3aKOHBI M MPUHIMIIBI, HA OCHOBE aHalIM3a YCJIOBHUS 3aJadd BHIOMPATh (DU3NYECKYIO MOJENb, BBLACIATH
(du3NUecKue BEIWYHUHBI U (POPMYIIBI, HEOOXOMUMBIE Ui €€ pellleHHs, MPOBOJNUTh PACUETHl W OLICHUBATH
pEeaNbHOCTD MOTYYEHHOTO 3HAYeHUS (PU3NUECKON BEITHYUHBI;

16. pelmaTth KaueCcTBEHHBIE 3aJayd: BBICTPAMBATH JIOTHYECKH HENPOTHUBOPEUYMBYIO IIETIOYKY




paccyXACHHUI C OTOPOH HA U3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYCCKUC SIBIICHUS;

17. WCTIONB30BATh TIPU PEIICHHH y4eOHBIX 3a/lad COBpPEMEHHBIE WH(OPMAIIMOHHBIE TEXHOJIOTHUH IS
MOKWCKA, CTPYKTYPUPOBAaHUS, HHTEPIPETAIMA W TPEJACTABICHUS Y4YeOHOM W HAYYHO-TIOMYJISIPHOU
UHGOpPMAIUK, TOJYYCHHOH W3 PA3JIMYHBIX HWCTOYHHMKOB, KPUTUYCCKH aHAJIM3UPOBATH TOIYYaCMYHO
HH()OPMAITHIO;

18. MIPUBOJUTHh TPUMEPHI BKIIaJa POCCUHACKAX M 3apyOEKHBIX yUEHBIX-(U3UKOB B pPa3BUTHE HAYKH,
00BSCHEHHE MTPOIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE TCXHUKH U TEXHOJIOTUH;
19. WCIIOJIb30BaTh TEOPETHUSCKUE 3HAHWS 1O (PU3UKE B IOBCEJAHCBHON XHU3HU Ui OOCCICUCHUS

0e30macHOCTH IpU OOpallleHUH ¢ IPUOOpaMHU U TEXHUYECKUMH YCTPOMCTBAMH, [Vl COXPAHEHUS 3J0POBbS
1 COOMIOICHUSI HOPM SKOJIOTHYECKOT'0 MOBEICHHUS B OKPYKAIOIIEH CPEae;

20. paboTaTh B rpymIie ¢ BHIMOJIHEHHEM Pa3IHYHBIX COLUATIBHBIX POJICH, MIIaHUPOBATh paObOTy TPYIIILI,
palMOHANIBHO paclpelesaTh O053aHHOCTH M IUIAHMPOBATh AEATENILHOCTh B HECTAHIAPTHBIX CUTYalMAX,
aIeKBATHO OLIEHMBATH BKJIAJ KAXKAOr0 U3 YYACTHUKOB IPYNIIBI B PELICHHE PaccMaTpUBaeMON IpoOJIeMBl.

2/1

Mexannueckoe ABMKeHUE. OTHOCUTEIBHOCTD 1
MEXaHH4YEeCKOoro ABmkeHua. Cucrema oTcuéra.
TpaexTopusi. [lepememienue, CKOPOCTb
(cpenHsisi CKOPOCTb, MTHOBEHHASI CKOPOCTh) U
YCKOpPEHHE  MaTepualbHOM  TOYKHM,  HX
MIPOEKIIMU Ha OCH CUCTEMBI KOOPIWHAT.

3/2

CroxeHue nepeMenieHui U CI0KEHHE 1
CKOpocTel. PaBHOMEpPHOE U PaBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE ABUKCHUE.

Jlaboparopnas padota Ne 1. « M3yuenue
JBIDKEHMSI TeJla, OpOLIEHHOT0 TOPU30HTAIBHO

4/3

I'paduku 3aBUCIMOCTH KOOPAHHAT, CKOPOCTH, 1
YCKOPEHUSI, TyTH U TIepeMEICHHUS
MaTepHaJbHOM TOUKH OT BpeMeHHu. CBoOoHOE
najieHue. Y CKOpeHrne CBOOOTHOTO MMaICHUS.
[Moctpoenue u aHanu3 rpad)uKoB
3aBUCHMOCTEH KHHEMAaTHYECKUX BEJIMYHH OT
BPEMEHHU.

5/4

KpuBonuneitHoe amxenue. [BmkeHne 1
MaTepHaJIbHON TOUYKH 110 OKPY>KHOCTH C
MTOCTOSTHHOM TI0 MOJTYJIIO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JJMHEWHasi CKopocTh. [lepuon u
yactoTta oOpaiueHus. LleHTpocTpeMuTenbHoe
YCKOPEHHUE.

6/5

JlabopaTopHas padora 2 «/3ydyeHue 1
HEPAaBHOMEPHOTO JIBUKEHHS C IIEITBI0
OIpezesIeHNs] MTHOBEHHOM CKOPOCTH;
HCCJIEIOBAHNE COOTHOIIECHUS MEKIY IYTAMH,
MIPOHACHHBIMH TEJIOM 32 ITOCJIEIOBATEIHHBIE
paBHBIE IPOMEXKYTKH BPEMEHU NPU
PaBHOYCKOPEHHOM JIBUKEHHUHU C HaUYaJIbHOU
CKOPOCTBI0, paBHOU HYJIIO;

716

TexHMUECKHE YCTPOHCTBA: 00BSCHEHUE 1
OCHOBHBIX IIPUHLIUIIOB AEUCTBUS TEXHUUECKUX
YCTPOMCTB, TAKUX KaK: CIIUIOMET, LIEMHBIE U

peMEHHBIE TIEpeIaun IBMXKEHUS; U YCIOBUI




uX 0€30MaCHOTO MCIIOJIE30BaHUS B
TOBCEIHEBHOM KU3HU. Perenne pacy€THbIX
3a7a4 ¢ 3aJaHHOHN (PU3UIECKON MOJCIBIO C
WCTIOJIb30BaHIEM OCHOBHBIX (OPMYIT
KHHEMaTHKU.

817

TIpunnun oTHOCUTENBHOCTH [ anumnes.
Ilepssiit 3akoH HeroToHa. HEepLnanbHbIe
cuctemsl otcuéra. Macca tena. Cuna.
IIpuHuun cynepno3uuuy CUiIL.

9/8

Bropoii 3akoH HeroTOHA 1511 MaTEpUAIBHON
TOYKH.

10/9

Tpetuii 3akoH HproTOHa U1 MaTEpHATILHOMN
TOYKH.

11/10

3akoH BCeMUpHOTo TAroTeHus. Cuiia TSKECTH.
IlepBasg kocMHUYECKAs] CKOPOCTb.

12/11

Cuna ynpyroctu. 3akoH ['yka. Bec te
Pemienne pacu€THbIX 3a/1a4 C SIBHO 3aJaHHOU
(bu3uIecKoi MOJIENIBIO C HCIONIB30BAHUEM
OCHOBHBIX 3aKOHOB U ()OpPMYJ IUHAMHUKH JIa.

13/12

Tpenue. Buabl TpeHus (MOKOS, CKOTBXKEHUS,
kadgeHus1). Cuna tpenus. Cyxoe tpenue. Cuiia
TPEHMS CKOJIBKEHUS U CHJIa TPEHUS TIOKOSI.
Koaddunment tpenus. Cuiia CONpOTUBIICHUS
TIPH JBW)KCHUU Tella B )KUAKOCTH WU rase.

14/13

IloctynarensHOE U BpaaTenbHOE IBHKEHHUE
a0coII0THO TBEPROro Tena. MOMEHT CHIIBI
OTHOCHUTEIILHO OCH BpalueHus. [1nedo cusl.
YcnoBus paBHOBECHUS TBEPAOTO TeNa.
TexHu4ecKue yCTpOHCTBA U IPAKTUYECKOE
MIPUMEHEHUE: TOJUIUITHUKH, ABUKECHUE
HCKYCCTBEHHBIX CIIyTHUKOB

15/14

Pemenne pacu€THbIX 3a/1a4 ¢ IBHO 3aJaHHOU
¢bu3nuecKoi MOAEIBIO C UCIIOIB30BaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJT TUHAMHUKH

16/15

Wmnynbc MatepuanbHON TOUKH (Tena),
CHCTEMBI MaTepHAIbHBIX ToueK. IMmybe
CWJIBI 1 N3MEHEHUE UMITyJIbCa Tella. 3aKOH
COXpaHEHUs UMITyJbca. PeakTuBHOE
JIBIKCHHIE

17/16

PaGora cuibl. MOITHOCTE CHITBI.
Kunerndeckas sHeprus MaTepraaIbHOU TOYKH.
Teopema 006 M3MEHEHUHN KHHETUYECKON




SHEPTHUH.

18/17 | llotennmansHas 3ueprus. [loTeHIManbHast 1
SHEpPTrus ynpyro ae(GopMupoOBaHHOM
npyxuHbl. [loTeHIManbHAasT SHEPTHSI TeNa
BOJIM3M MTOBepxXHOCTH 3emin. [loTeHIManbHbIe
Y HETIOTEHIIMATBHBIC CHITBI.

19/18 | CBs3b pabOTHI HEMIOTCHIIMATBHBIX CHJI C 1
M3MEHEHNEeM MEXaHHYECKOW SHEPTHH
CHCTEMBI TeJ1. 3aKOH COXpaHEeHHUs
MEXaHUYECKOU SHEPTUU. YIIPYTUE U
HEYIIPYTHE CTOJIKHOBEHHUS.

20/19 | Pemrenue 3agau. TexHUUECKHE yCTPOICTBA U 1
MIPAKTHYECKOE IPUMEHEHHUE: BOJOMET, KOIIED,
MIPYKUHHBIN IHUCTONET, JBUKEHUE PAKET

21/20 | IpoBepounas padora Nel o pazaeny 1
«MexaHuKka»

Pa3nen 3. Mogekyasipuas ¢pu3uka u 24
TepMOAMHAMHUKA

[IpenmeTrHbIe pe3yabTATHL:

1. nemoHCTpHpOBaTH Ha MPUMEPAX POJIb U MECTO (U3UKU B (HOPMUPOBAHUHN COBPEMEHHOM HayYHOW KapTHUHBI
MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B TPAKTUYECKOH AESITEIbHOCTH JIFOIEH;

2. VUUTHIBATh TPAHHIGI MPUMEHEHUS H3YYEHHBIX (U3MYECKUX MoJieneii: a0CcoNoTHO TBEpPAOE Teo,
HJCABbHBINA T'a3, MOIEIH CTPOEHUS ra3oB, KUAKOCTEN U TBEPABIX Tel. [Ipu pemennn 3anaq;
3. pacro3HaBath (U3UUECKUE SBICHHS (NPOIECCH) U OOBICHATH MX HAa OCHOBE 3aKOHOB MOJIEKYJSPHO-
KMHETHYECKOH TEOpUH CTPOeHMS BeliecTBa: Anddys3us, OpoyHOBCKOE IBH)KEHHE, CTPOCHHUE KUAKOCTEH U TBEPABIX
TeN, U3MEHeHHe o0bEMa Tell TPU HarpeBaHUM (OXJIAKICHWH), TEIUIOBOE paBHOBECHE, MCIapeHHe, KOHAeHcalus,
IJIABJICHUE, KPUCTAJUIN3ALMsl, KAIIEHUE, BIAKHOCTh BO3/lyXa, MOBBILICHUE JABJICHUS ra3a IPH €r0 HArpeBaHUU B
3aKpPBITOM COCY/JIE, CBSI3b MEKY NTapaMeTpaMU COCTOSIHUSA T'a3a B H30IPOLECCAX.;
4. OTMCHIBATh U3yUYECHHBIC TETUIOBBIE CBOWCTBA TeIl U TEIUIOBBIE SBJICHUS, UCTIONB3YS (PU3NYECKUE BEITHUMHEL:
JlaBICHUE Tras3a, TeMIleparypa, CpeAHss KUHETUYECKas JHEPrus XaOTHYECKOrO0 [BIKEHUS MOIIEKYI,
CpeAHEKBaJpaTHYHAas CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHIS S3HEPrus, paboTa rasa, Ko3huuueHt
MOJIE3HOTO JISHCTBUSI TEIUIOBOTO JBUTaTels; IMPH ONMHCAHUM MPABWILHO TPAKTOBaTh (DU3UYECKUH CMBICI
UCTOJBb3YEMbIX BEJTMYMH, UX 0003HAUEHUS M €AUHULIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3HMUYECKYIO
BEJIMYUHY C APYTHUMHU BEJIMUMHAM;
5. NpY ONMCAHUM MPABHIBHO TPAKTOBATh (PU3MUYECKUH CMBICI HCIOJIb3YEMBIX BEIWYHMH, UX 0003HAUCHHS U
€/IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (DU3NYECKYIO BEIMUUHY C APYTHMMHU BETUUNHAMU;
6. aHATM3UPOBATh (PUIUUECKHE MPOIECChl W SIBICHUS, WUCIONL3Ysl (U3MYECKHe 3aKOHBI M TPUHIIMIIBL
MOJIEKYJISIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBA, IAa30BBIE 3aKOHBI, CBA3b CpPEOHEN KHHETHUYECKOW
SHEPTHH TETIOBOTO JIBMKEHHUS MOJIEKYJ ¢ aOCOJIOTHON TeMIEepaTypoid, MEPBBIA 3aKOH TEPMOIUHAMHUKH, TIPH 3TOM
pa3nuyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €M0 MaTEMaTHUYECKOE BBIPAXKEHUE U YCIOBUs (TpaHULlbl, 00IacT)

MIPUMEHUMOCTH;
7. O0O0BSACHATH OCHOBHBIE MPUHIIUITBI JEHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
8. pa3auyaTh YCIOBHUS UX O€30MaCHOTO UCIIONB30BAHUS B TOBCEIHEBHOM KU3HU;

9. BBITIOJIHATE OKCIIEPUMCEHTHI IO HCCICIOBAaHUIO (1)I/ISI/I‘ICCKI/IX SIBICHUN H IIpoueCCOB C HCIOJbB30BAHUEM




OpSMBIX, M KOCBEHHBIX HW3MEPEHHH, NMpH 3TOM (QOpMYyIUpOBaTh MpobieMy/3afady W THIOTe3y y4eOHOro
IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIOKECHHOTO 00OPYIOBaHHMS, NMPOBOANTH ONMBIT U (OpMyInpoBaTh
BBIBOJIBI;

10. ocymecTBiATH TpsIMBIE M KOCBEHHBIE W3MEpeHHs (HU3WYECKMX BEIMYHH, IIPU STOM BHIOMpATh
OINITHMAJIBHBIN CII0CO0 M3MEPEHMS M MICTIOIb30BaTh H3BECTHBIC METO/IBI OLICHKH ITOTPEITHOCTEH H3MEepPEeHNiT;

11. uccrnenoBaTh 3aBUCHMOCTH MEXIY (PU3MYECKMMH BEJIMYMHAMH C HCIONB30BAaHHEM MPSIMBIX H3MEpPEHHH,
IOpH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (DUKCHPOBATh pPE3yJabTAThl ITOJYYEHHOH 3aBUCHMOCTH (DH3MUECKHX
BEJIMYMH B BHJIE TAOIUI U rpa)uKOB, AETaTh BBIBOJBI IO PE3yJIbTaTaM HCCICAOBAHMS;

12.  coOxromath mnpaBwia 0e30MacCHOTO Tpyla IPH TPOBEJACHUU HCCICIOBAHUN B paMKax Y4eOHOTO
HKCTIEPUMEHTA, y4eOHO-HNCCIIeI0BAaTeIbCKOW M MPOEKTHOW JAEATENBHOCTH C HCIOJIb30BAHUEM H3MEPHUTEIBHBIX
YCTPOKUCTB U 1a60paTOPHOTO 00OPYAOBAHHUS;

13. pemarp pacuéTHBIC 3a7a4d C SBHO 3aAaHHOIN (DMU3MUYECKOM MOJENBIO, UCTIONB3YS (hU3MUecKHe 3aKOHBI U
NPUHIMIIBE, HA OCHOBE aHalM3a YCIOBHS 3aJadd BHIOMpaTh (DU3WYECKYI0 MOJCIb, BBLACTATH (QH3MUYCCKHE
BEIMYMHBI W (QOPMYJIBI, HEOOXOIWUMBIE aJsi €€ peIIeHHs, MPOBOIUTH Pacu€Thl W OLECHUBATH PEaJbHOCTH
HOJYYSHHOTO 3HAYCHHS (PM3NIECKON BETHUHHBL;

14. pemaTh KauecTBEHHBIC 3aJaud: BHICTPAUBATH JIOTHUECKH HETPOTHBOPEUYMBYIO LEMOYKY PACCYKACHUH C
OTIOPOil Ha N3yYEeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUYECKUE SBICHUS;

15. ucnonp30BaTh MpPU PEIIeHWH y4eOHBIX 3a7ad COBpEMEHHbIE WH(POPMALUOHHBIE TEXHOJIOTUU JJIsl TOWCKA,
CTPYKTYpUPOBaHHUS, HMHTEPIPETAllMd W TIPEACTaBICHHUA Yy4eOHOW W HAYYHO-TIOMYJSIPHOW WHQOpMAIUH,
HOJYYSHHON U3 PA3IMYHBIX HCTOYHUKOB, KPUTHYECKU aHAJIM3HPOBATH ITOJyYaeMyl0 HH(POPMAIINIO;

16. mpuWBOAWTH MPUMEPHI BKJIAJAa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKU, OOBICHEHUE
IPOLIECCOB OKPY)KAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

17. wucmonp30BaTh TEOPETHUECKHE 3HAHMS 110 (DU3HKE B IMOBCETHEBHOW KU3HU JUIA 00ecriedeHns 0e30MacHOCTH
npy oOpaleHny ¢ MpUOOpPaMu U TEXHUYECKUMH YCTPOWCTBAMHU, JJISi COXPAHEHHUS 3/I0POBbSI U COOIIOIEHUSI HOPM
IKOJIOTUYECKOTO MOBE/ICHHS B OKPYXKAIOIIEH Ccpesie;

18. paboraTh B rpymie ¢ BBINOJHEHHEM pPAa3IMYHBIX COLMAIBHBIX POJIEH, MIaHUPOBATh paboTy TPYIIIIHI,
paLMOHATIFHO paCIpeAessaTh OOSN3aHHOCTH M IUIAHUPOBATh JIESATEIBHOCTh B HECTaHIAPTHBIX CHUTYalUsX,
a/IEKBaTHO OLICHUBATh BKJIAJI KaJKIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHHE PAacCMaTPHBAEMOM MPOOIEMEL.

22/1 | Tema «Ocnoeévr MKT» 9
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
KHHETHUYECKOM TEOPHH M UX OIBITHOE 1

obocHOBaHUE. bpOoyHOBCKOE NBIKECHHE.
Hduddyszus. Xapakrep ABHKCHUS U
B3aMMOJICHCTBUI YaCTHUI] BEHIECTBA.

23/2 | Mogenu CTpoeHHs ra30B, KUIKOCTEH U 1
TBEPIBIX TSN U OOBICHEHUE CBONCTB
BEIIeCTBa HA OCHOBE dTUX MoJieneil. Macca u
pa3Mepbl MOJIEKYJI.

Jlaboparophas padota 3« Onpenernenue
MAaccChl BO3/lyXa B KJIACCHOM KOMHATE Ha
OCHOBE M3MEPEeHUH 00bEMa KOMHATHI,
JIaBJICHUS] U TEMIIEPATYPHI BO3yXa B HEN»

24/3 | KomnuectBo BemectBa. [TocrostHHas 1
ABorajpo. TemnoBoe paBHOBeCHE.
Temnepatypa u e€ usmepenue. lllkana
temnepatyp Lenbcus. Monenb uueanbHOro
rasa.

25/4 | OcHOBHOE ypaBHEHHE MOJICKYJISPHO- 1
KUHETHYECKOH TEOpHH HIIealbHOro rasa.
AOcoroTHas TeMIepaTrypa Kak Mepa cpeaHeit




KUHETHYECKOU SHEPTUU TEIIOBOTO BUKEHUS
yactul rasa. [llkana remneparyp KenpBuna

26/5

T"azoBhbie 3akoHBI. YpaBHeHUE MeHieneeBa—
Knaneiipona. 3akon Jlansrona. Mzonporecchl
B MJI€AJIbHOM ra3e C NOCTOSHHBIM
KOJINYECTBOM BemlecTBa. Pemenue 3amau

27/6

I"paduueckoe npeacTaBiIeHUEe H30IPOLIECCOB:
U30TepMa, M30X0pa, n3obapa. Pemenue 3amau

28/7

Pemenue pacy€THbIX 3a7a4 ¢ SIBHO 3aJJaHHON
(u3IIECKON MOJIENBIO C UCTIONH30BAHUEM
OCHOBHBIX TosioxkeHnit MKT, 3aKkoHOB 1
dbopMyn MOTIEKYIApHOH Pu3uKH

29/8

TexHu4ecKue yCTpOUCTBA U NPAKTUUECKOE
MIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

30/9

IIpoBepounas padora Ne2 o Teme «OCHOBBI
MKT»

31/10

Tema «OCHOBbI TEPMOIMHAMUKN»
TepmoaunaMuyeckas cucteMa. BHyTpeHHsAA
SHEprusa TEPMOJUHAMUYECKON CUCTEMBI U
croco0bl e€ n3MeHeHus. KonmnuecTBo TeroThl
1 pabora.

10

32/11

BryTpeHHss 2HEprust 0THOATOMHOTO
UJeaNbHOrO Ta3a. Busl Terionepeaauu:
TEIJIONPOBOJAHOCTh, KOHBEKLIMSI, U3JIyUCHHUE.
V nenpHas TeI0EMKOCTE BEIIECCTBA

33/12

JladopaTtopHas pa6ora Ne 4 «3mepenue
yAEIbHON TETUIOEMKOCTH BerecTBay. OrieHka
a0COFOTHBIX U OTHOCHUTEBHBIX
MOTPENIHOCTEH N3MepeHNH (PU3NIECKUX
BCJIMYHH.

34/13

KonmuecTBO TETIIOTHI pH TeIUIoNepeaye.
[onstre 06 annabatHoM mporiecce. [lepBorit
3aKO0H TEPMOJIUHAMHUKHU.

35/14

IIpumenenue nepBoro 3aKkoHa
TEPMOJMHAMHKH K H30IPOLECCAM.
I'paduueckast uHTEpHIpETALS PaOOTHI Ta3a.
Pemenue 3anau

36/15

BTopoii 3aKk0H TEpMOAVMHAMUKHU.
HeobpaTuMocTh Mpo1ieccoB B MpUPO/IE.
TemnoBbie MaivHbL. [[pUHIIUATIBL JEWCTBUS
TEIUIOBBIX MallnH. [IpeoOpa3oBaHus SHEPTUn
B TEIUIOBBIX MaIlIMHAX.

37/16

KoaddutmeHT mosre3HOTo NEHCTBUS TEIIIOBOM
mamuHbl. [{ukn Kaprao u ero koadduiment
IIOJIE3HOTO JIEHCTBHUS

38/17

Pemienne kauecTBEHHBIX 3a/1a4 C OMOPOU Ha
u3y4YeHHbIe B pazaene «MoekymspHas
¢Gu3MKa U TEPMOIMHAMHUKAY 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHE SIBIICHMSL.

39/18

Pemienue pacuéTHbIX 3a/1a4 C SIBHO 3aIaHHOU
(GU3UYECKON MOJICIIBIO C UCTIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYIT MOJIEKYIISIPHOM
(U3KKH U TEPMOTUHAMUKHY.

40/19

Pemienue pacuéTHbIX 3a/1a4 C SIBHO 3aIaHHOU
(bu3nUecKoi MOJIEIBIO C HCIIOIh30BaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYIT MOJIEKYIISIPHOM




(1)I/I3I/IKI/I 1 TCPMOJVMHAMUKH.

41/20 | Tema «ArperaTHbie COCTOSIHHS BellleCTBA. 5
®a3oBbl€e NIEPEXOAbD)
[TapooOpa3oBaHKe U KOHICHCAIIHSI. 1

Hcmapenuve u xurieHne. AOCOTIOTHAS U
OTHOCHUTEIbHAS BIAYKHOCTH BO3TyXa.
JlabopaTopHas padora S «3mepenue
OTHOCHUTENIbHOW BIAKHOCTHU BO3/IyXa».
Crioco0BI U3MEPEHHUS BIAKHOCTH

42/21 | HacplteHnHslit map. Y ienpHast TEmioTa 1
napooOpa3oBaHusl. 3aBUCUMOCTb
TeMIIepaTypbl KHTICHUS OT JABJICHHSI

43/22 | Teépnoe teno. Kpucrannmueckre u 1
amop(HbIe Teaa. AHU30TPOIHS CBOMCTB
KPHUCTAILIOB. JKUIKHE KPUCTAILIBI.
CoBpeMeHHbIe MaTepuasl. [InaBnenue u
KPHUCTAJUTH3aLus. Y JeJIbHAs TeII0Ta
riaBieHus. CyonumManst

44/23 | YpaBHeHHUe TeIIoBOro Oananca. Pemenue 1
KA4eCTBEHHBIX 33]1a4 C ONIOPON Ha M3yYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH 1 (PU3HUCCKHE
SIBJICHUA 110 TEMEC

45/24 | IIpoBepouHnasi pa6ota Ne 3 1o Teme 1
«OCHOBBI TEPMOJIUHAMUKH. ATpEraTHbIE
COCTOSTHUSI BEILIECTBa»)

Pa3nen «yieKTpoAMHAMHKAY 23
IIpeaMeTHbIE pe3yJabTATHI:
1. YUUTHIBATh TPaHHIIBI IPUMEHEHHUS H3YUCHHBIX (PU3NYECKUX MOJIEIICH: TOUSUHBIN SJIEKTPUUECKHUH 3apsi IPU

pemeHnH GU3NUECKUX 3a/1a4;

2. pacro3HaBath (U3NUECKUE SBJICHUS (IPOLECCHI) U OOBSICHATH UX Ha OCHOBE 3aKOHOB 3JICKTPOAMHAMHKH:
3JIEKTpU3aLys Tell, B3aUMOJEHCTBUE 3apsi/i0B;

3. OINMCHIBATh HM3YYECHHBIE JJIEKTPUYECKHE CBOWCTBA BELIECTBA W DIIEKTPUYECKHE SIBJICHHUS (IIPOLECCHI),
UCTIONB3ysl (U3UYECKUE BEIUYMHBL: JJIEKTPUYECKUH 3apsj], OSJCKTPUUECKOE ToJie, HANpsHKEHHOCTh TIOJIS,
MOTEHIIMA, Pa3HOCTh MOTEHIINAJIOB;

4. IpY ONMCAHUM NPABHIBHO TPAKTOBATH (DPM3WUECKUN CMBICI HCIOJIb3YEMBIX BEIWYHMH, UX 0003HAUEHHS H
€/IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEJMUUHY C APYTHMHU BETUUNHAMU;

5. aQHAJTM3UPOBATh (PU3UUECKUE MPOLECCHl U SIBICHUS, UCTIONb3Ys (PU3MUECKUE 3aKOHBI M TMPUHLUIBL: 3aKOH
COXpaHEHUs IEKTPUUECKOro 3apsiaa, 3akoH KyioHa, npu 3ToM pas3jinyaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0
MaTeMaTHYECKOE BBIpAKEHNE U YCIOBUS (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH;

6. OOBSICHATH OCHOBHBIE IPUHLMIIBI JEHCTBUS MAIINH, IPUOOPOB M TEXHUUYECKUX YCTPOUCTB;
7. pa3nuyaTh YCIOBUSA UX O€30MacHOTO WCIIOIB30BAaHUS B TOBCETHEBHOM KU3HU;
8. BBITIOJTHATD AKCIIEPUMEHTHI 110 HCCIEAO0BAHUIO (PU3MUYECKUX SIBICHHH M MPOLECCOB C HMCIOJIb30BaHHUEM

MPSIMBIX, M KOCBEHHBIX HW3MEPEHHU, MPU STOM (OPMYIUPOBATh MpoOJieMy/3aiady M THUIOTE3y y4eOHOTo
JKCIEPUMEHTa, COOUPATh YCTAHOBKY M3 TPEIOKESHHOTO 000OpYJOBaHUS, MPOBOJUTH OMBIT U (HOPMYIHPOBATH
BEIBO/IBI;

9. OCYHIECTBJIATE IMPAMBIE HW KOCBCHHBIC HN3MCPCHUA (1)I/I3I/IT-IGCKI/IX BCJINYUH, IIpU OTOM BBI6I/IpaTI)
ONTUMAJTBHBIN CIIOCO0 M3MEPEHUS M UCIIOIB30BaTh U3BECTHBIC METO/IbI OIICHKH ITOTPEITHOCTEH U3MEPEHUH;

10. wuccrenoBaTh 3aBUCUMOCTH MEXIY (DM3MUECKUMH BEIUYMHAMH C HCIIOJIB30BAHUEM IPSAMBIX H3MEpPEHUH,
IpA 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHUPOBATH PE3YNbTaThl TOIYYECHHONH 3aBUCHMOCTH (DU3UYECKUX
BEJIMYWH B BUJIC TAOIUI] U TPApUKOB, JIENIATh BBIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHYS,

11. coOmomath mpaBmia O€30MACHOTO Tpyda WpH TPOBEACHWHM HWCCICAOBAHMA B paMKax ydeOHOTO
IKCIEPUMEHTa, y4eOHO-MCCIIeIOBATENILCKOW U MPOEKTHOHM JESITEIBHOCTH C WCIOJBL30BAHUEM H3MEPUTEIHHBIX
YCTPOWCTB U JIaDOPaTOPHOTO 00OPYIOBAHUS;




12. pemaTh pacu€THBIC 3a7a4d C SIBHO 3aJaHHON (PU3MUECKON MOJENBIO, MCIONB3Yys (U3MYCCKUE 3aKOHBI U
NPUHIMITBEI, HA OCHOBE aHANMW3a YCIOBHS 3aJlaud BHIOUpaTh (DU3WYECKYIO MOJEIb, BBIACTATH (QH3MUYCCKHE
BEJIMYUHBI ¥ (OPMYJIBI, HEOOXOIUMBIC JUIS €€ pelICHHUS, NPOBOIUTH PAacu€Thl W OILEHUBATh PEATHHOCTH
MOJTYYEHHOTO 3HAUCHHS (U3UUECKON BETUNUNHBI;

13. pemaTh KaueCTBEHHBIC 33J[au: BBICTPAUBATH JIOTHUYECKH HEMPOTHBOPEUHMBYIO IETMOYKY PACCYXICHUHN C
OTIOpO¥ Ha W3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKHE SBICHUS,

14. wcnonp30BaTh NpPU pPEIICHWH YYeOHBIX 3a7a4 COBPEMEHHbIe WH(OPMAIMOHHBIE TEXHOJOTHH /ISl TTOMCKa,
CTPYKTYPUPOBAHUS, WHTEPHPETAIIMM M TNPEACTABICHHUS Y4YeOHOWM ¥ HAYYHO-TIONMYJSIPHOH WH(pOpMAIIVH,
MOJYYEHHON W3 Pa3InYHbIX HCTOYHHKOB, KPUTHYECKH aHATTM3HPOBATH MOJTy4aeMyr0 HH(POPMAIIUIO;

15. nmpuBOAWMTH MpHMEPHI BKIIA/Ia POCCUICKUX U 3apYOEKHBIX YIEHBIX-(DM3UKOB B Pa3BUTHE HAYKH, OObICHEHUE
MPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHI;

16. HCHOJB30BATh TEOPETUUECKHE 3HAHMS 1O (DU3HMKE B IMOBCEIHCBHOW KU3HHU I 00ecIeYeHHs 0€30IaCHOCTH
npy oOpaleHny ¢ MpUOOpPaMu U TEXHUUECKUMH YCTPOUCTBAMU, AJISi COXPAHEHHUS 3/I0POBbS U COOIIOIECHUSI HOPM
9KOJIOTHYECKOTO TIOBS/ICHUSI B OKpY KaroIel cpene;

17. pabortaTe B TpymIme C BHIOJIHEHHWEM pPa3IHYHBIX COIMAIBHBIX POJIEH, IUIAHUPOBATH PabOTy TPYIIIHI,
paoroOHaJIbHO PpacupeCaciiiaTh 06H33HHOCTI/I U IUIaHUPOBATh JACATCIIBHOCTb B HCCTAHAAPTHLIX CHUTyallUAaX,
aJICKBaTHO OIICHUBATH BKJIAJ] KAXKIOT0 U3 YYACTHUKOB TPYIIIIBI B PEIICHHE paccCMaTpHUBAEMOM POOIEMBI.

46/1 | Tema «eKTPOCTATHKAY 10
DyleKTpU3aALUA TeJl. DJIeKTPUYecKMii 3apsia. 1
JlBa  BHIA  JIEKTPHYECKHX  3apsi/ioB.
IpoBoanunkwu, AUDJIEKTPUKH u

MOJYIIPOBOJAHUKM. 3akon COXpaHEeHUsA
IJICKTPUUYECCKOIo 3apsjaia.

47/2 | Ilpunnmna JEUCTBUSL  DIEKTPOCKOIa, 1
IEKTPOMETPA, KOHJIGHCATOPA.
JlaGopaTopHasi paGora Ne 6 «l3mepenue
HIIEKTPOEMKOCTH KOHJICHCATOPa»

48/3 | B3ammonetictBue 3apsaoB. 3akoH KymoHa. 1
ToueuHbIi 3EKTPUUECKUN 3apsi.
Onexrpuueckoe nose. Perenue pacyéTHeIX
3a[a4 C ABHO 3aJaHHON (PU3NUECKON MOAETBIO
C UCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
(hopMyII AIEKTPOCTATHKH

49/4 | Hanpsok€HHOCTh — DJIEKTPUYECKOTO  TIOJIS. 1
[IpyHIMD ~ Cymeprno3uIuu  3IEKTPUIECKUX
MIOJIEH. Jlunun HaIPsHKEHHOCTH
UIEKTPUYECKOTO MOJISL.

50/5 | PabGota cumi 3IEKTPOCTATHYECKOTO  ITOJIS. 1
Ilorenmnuai. PaszHocts IIOTEHIINAJIOB.
IIpoBogHUKHN u JIDJIEKTPUKH B
UIEKTPOCTATUUECKOM ToJie. [IuanexkrTpuueckas
MIPOHUIIAEMOCTh

51/6 | DaeKTPOEMKOCTb. Konzencarop. 1

SHCKTpOéMKOCTB IJIOCKOI0  KOHACHCATOpa.
SHepFI/Iﬂ 3apSPKCHHOI'O KOHJACHCATOpa

52/7 | TexHUYeCKHEe YCTPOWCTBA M TPAKTHYECKOE 1
MPUMEHEHHUE: 3JEKTPOCKOI,  3JIEKTPOMETP,
JIEKTpOCTaTHUECKas  3allluTa, 3a3eMJICHUE
3NEKTPONPUOOPOB, KOHJIEHCATOop,
KOMMPOBAJIbHBIN anmapar, CTpyHHbIH TPUHTED

53/8 | Pemienue 3ajgady Ha OIUCAHWUE W3YYEHHBIX 1
CBOWCTB BEIIECTBA U JJICKTPUUCCKUX SBICHUN
C WCHOJNB30BaHHEM (DH3MYCCKHX BEIHYHH:




BHCKTpI/I‘lCCKI/Iﬁ 3apsan, HaHpﬂ)KéHHOCTI:
SJICKTPUYCCKOI'O I10JIA,

54/9

Pemenne kauecTBEHHBIX 3aJ1a4d C OMIOPOM Ha
W3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
(u3rgecKre SBICHUS dIEKTPOCTATHKH.

55/10

IIpoBepounasi padora Ne 4 mo Teme
«DJIEKTPOCTATHKA

56/11

Tema «IlocTOAHHBIN IIeKTPHYECKHI TOK.
Toxku B pa3jIMYHbIX CPeAax»
DIIeKTPUICCKUN TOK. YcnoBus
CyIIIECTBOBAHMSI 3JEKTPUIECKOTO TOKa.
Ucrounuku Ttoka. Cuna Toka. IlocTOsSHHBIN
Tok. Hampsixenue

13

57/12

3aKkoH Oma JUIS y4JacTka LenH.
DIIEKTPUYECKOE COMPOTUBJICHUE. Y IENbHOE
COIIPOTHBJICHHUE BEIIECTBA

58/13

ITocnenoBaTenbLHOE, nmapajiessHoe,
CMENIaHHOE COSMHEHHE MPOBOAHUKOB.

59/14

JlaGopaTopHasi paGora Ne7 «M3yuenne
CMEIIAHHOTO  COEIMHEHHUS]  PE3UCTOPOB.
OneHka aOCONIOTHBIX W OTHOCHUTEIBHBIX
MOTPENIHOCTEH  M3MepeHud  (U3NUECKUX
BEJNUYHH

60/15

Pabora  osnexTpmyeckoro - Toka.  3aKoOH
Jxoyns—JIenia. MomHOCTh 31EKTPUUECKOTO
ToKa. Pemenuwe pacu€THbIX 3aJad C SIBHO
3aIaHHOMI (hmzmueckoit MOJEIBIO c
WCIIOJIb30BAHUEM  OCHOBHBIX  3aKOHOB W
dopmyin TeMbl «[1OCTOSHHBIN JIEKTPHUUSCKUIH
TOK»

61/16

ONEeKTPOABIKYILAs CHJIa U BHYTPEHHEE
COTIPOTHBJICHHE NCTOYHHKA TOKa. 3akoH OmMa
JUTSI TIOJTHOH (3aMKHYTOM) 3JIEKTPUIECKON
nenu. KopoTkoe 3amblkaHue

Peuienue pacu€THbIX 3a/1a4 ¢ ABHO 3aJJaHHOU
(bu3nuecKoil MOAEIBIO C CIOIb30BaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI TEMBI
«ITOCTOSIHHBIN 2JEKTPUUECKUI TOKY.

62/17

JladopaTtopHasi pa6ora Ne§ « M3mepenue
O/1C uctoynuka Toka 1 €ro BHyTPEHHETO
CONPOTHBIICHUS

63/18

DIeKTpOHHAS TIPOBOAMMOCTE TBEPIBIX
METaJUIOB. 3aBUCUMOCTh CONPOTUBIICHUS
METaJJIOB OT TEMIIEPATYpPHI.
CBepXIIPOBOUMOCTE. DNEKTPUUECKHUI TOK B
BaKyyMe

64/19

CaoiicTBa 3IEKTPOHHBIX MTy4YKOB.
ITonynpoBoHUKH. CobcTBeHHas u
MpUMecHas MPOBOAUMOCTH
nosrynpoBoAHUKOB. CBOHMCTBa p—N-miepexoa

65/20

[MomynpoBoJHUKOBBIC TPUOOPHI.
DNEKTPUUYECKUI TOK B pPaCTBOpPAX U pacIuiaBax
JIEKTPOJIUTOB. DICKTPOIUTHIECKAS
JIACCOTTHAITUS. DIIEKTPOIN3. DICKTPUICCKII
TOK B ra3zax. CaMOCTOSITENIbHBINA U
HECAMOCTOSITEJIbHBIN pa3psi




66/21 | Texau4eckoe yCTPONCTBO U MPAKTUICCKOE 1
NPUMEHEHHUE UX: aMIIepMeTp, BOJIBTMETP,
peocTaT, ICTOYHUKH TOKa,
3NIEKTPOHArPEeBaTEIbHBIE MPUOOPEI,
AIIEKTPOOCBETHTENLHBIE MPUOOPHI, TEPMOMET]
COIIPOTHBIICHHS, BAKYYMHBIN JTHO],
TEPMHCTOPHI U (POTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN JINOJI, TaJbBAaHUKA

67/22 | IIpoBepounasi pagora Ne 5 mo Teme 1
«ITocTostHHBIN 3yieKTpUyYecKkuil TOK. Toku B
Pa3IMYHBIX CPEAAX»

68/23 | MToroBelif 000011at0muil ypoK MO Kypcy 1
¢uszuku 10 xmacca

TEMATHYECKOE IINTAHUPOBAHME

11 KUIACC
Ne Tema pazoena/ypoka Koa-so | DOP
4acoB
1 Pa3zoen 1. Inexkmpoounamuxa 11
1 [locTossHHBIE MarHUTHI ¥ UX B3aUMO/IEHCTBHE. 1
MarnuTHOE 1osie. BEKTOp M JINHUKA MarHUTHOU
WHIYKIHAH
2 MarauTtHoe 1oJie TPOBOJHUKA C TOKOM. OTBIT 1
Opcreaa
3 Jlaboparophas padota Nel «M3yueHue M. 1
KaTYIIKH C TOKOMY
4 JleiicTBre MAarHUTHOTO TTOJISl HAa IPOBOIHHUK C 1

TokoM. Cuna Amriepa.
Jlaboparophas padotaNe 2 «MccnenoBaHue M.I
Ha PaMKY C TOKOM»

5 JeiicTBHE MarHUTHOTO MOJISL HA IBMXKYLYIOCS 1
3apspkeHHylo yactuiy. Cuna Jlopenna. Pabora
cuibl JlopeHna

6 OnexTpomarauTHas nHAyKIuA. [loTokx BekTopa 1
M.UHAYKIMH. 3akoH Papazes
7 JlaGoparopnast pabota Ne2 «MccnenoBanue 1

3/MarHUTHEIX BOJIH)

8 WNunyktuBHOCTH. D/IC camMonHAyKIN. DHEPrHUs 1
M. KaTYIIKH C TOKOM

9 TexHu4ecKue yCTpoHCTBA: MATHUTHI, 1
AJNIEKTPOMArHUTHI, YCKOPUTEIH, UHITYKIIHOHHAS
TIeYb)
10 O06o061aroIuil ypok 1
11 IIpoBepounas padora Nel o Teme «MarauTHoe 1

I10JIC. 9HCKTp0MaFHI/ITHa}I HHIAYKIOHA

2 Ko/1e0aHus U BOJHBI 24




2.1. Mexann4yeckne ¥ 3/MarHUTHBIE KOJIeOaHUsI 8

12 I'apmonnueckue KoneOaHus. YpaBHEHUE 1
rapMOHHUYECKUX KoJieOaHUH

13 Jlaboparophas padora Ne 3 «MccienoBanue 1
3aBUCHMOCTH TeproAa KojaeOaHuii Tpy3a HU HUTH
OT JUTMHBI HUTH B MacCHI TPy3a»

14 KonebarenpHb1il KOHTYp. CBOOOTHBIE 3/M 1
KoseOaHus. AHAIOTHS

15 ®opmyna Tomrcona. 3aKOH COXpaHEHUS SHEPTUN 1
B KOJIEOATETFHOM KOHTYPE

16 BrinyKIeHHbIE MEXaHIUECKHE KONeOaHNsI. 1
3aryxatomue konedanus. Pesonanc.
BeiHyXIeHHBIC 3/M KOJeOaHUsI

17 Ilepemennsrif Tok. CHHYCOUJATBHBIH 1
MePEMEHHBIN TOK. MOIITHOCTh. AMILTUTY/THAS
CHJIa U ICHCTBYIOIIEe 3HAUCHHE TOKA U
HanpsHKEHUS

18 Tpanchopmatop. [IponsBoacTBo u epenavya 1
sHepruu. ['enepaTop nepemeHHoro Toka. JInaun
AL.TIEpead

19 KynpTypa ucnons30Banus SHEPTHUH B 1
MTOBCETHEBHOM KU3HU

2.2. MexaHu4yecKkue U 3/MATHUTHbBIE BOJIHBI 5

20 MexaHu4ecKkue BOJIHBI. Y CIOBUS 1
pacrpoctpanenus. [lepuon. Ckopoctb
pacripocTpaHeHHs

21 3ByK. XapaKTepUCTHKH 3ByKa 1

22 O/marautHble BoiHEL. 11Ikana 3/MarHUTHBIX BOJTH 1

23 IIpunuune! cs3u U TeneBuaeHus. Paguonokamus 1

24 IIpoBepounas padora Ne 2 1o Teme 1
«Konebanus u BOTHBD)

2.3. | OnTuka 11

25 [IpsiMmonmHeiHOE pacpocTpaHEeHHE CBETA. 1
Toueunslit ucTouHuk. JIyu

26 Otpaxenue. 3akoHbl oTpaxkeHus. [loctpoenue 1

N300 paKeHUH




27 [Ipenomnenue ceeta. [lonHoe oTpaxkeHue. 1
IIpenenbHblil yroyl BHYTPEHHETO OTPAKEHUS

28 Jlaboparophas padota Ne3 «OmnpenencHue 1
MOKAa3aTeNs MPETOMIICHHS CTEKIIa

29 JIunzel. [TocTpoenne n300pakeHus B TMH3aX 1

30 Jlaboparophas padora Ne4 «MccnenoBanus 1
CBOMCTB N300paKCHUN B JTMH3AX)

31 Hucnepcusi. ClioxHBINH cOCTaB 0EIOro CBeTa. 1
IIBeT. JlabopaTopnas padota Ned «HabmroneHue
3a IHUCTIEPCUEH CBETa»

32 NuTepdepennus. Judpaxmus. JudpakarnonHas 1
peleTka

33 [Tomepeunocts cBeta. [lomsapu3zarus 1

34 Onrtuyeckue npubops! U ycrpoiictsa. [IpuHIUIBL 1
MPUMEHEHUS

35 Pemrenue 3agau mo teme 1

3 OcHOBBI CIeNUATIBHON TEOpHHU 5
OTHOCHTEJILHOCTH

36 [locTynaTel TEOPUH OTHOCUTEIHEHOCTH 1

37 3ameaJieHuEe BPEMEHU U COKpPALICHUE ITTUHBI 1

38 OHeprust U UMITyJILCHO-PEIISITHBUCTCKHE 1
yacTuilpl. CBsI3b MACChI C aKTHBHOCTBIO U
HUMITYJIECOM

39 Pemenwue 3amau. [lonroroBka kK mpoBepoYHOM 1
pabote

40 IIposepounas padora Ne3 «Onrtuka. CTO» 1

4 KeanroBas ¢puszuka 16

4.1. JJ1eMeHTbI KBAHTOBOI ONITHUKH

41 ®ortonsl. Popmyna [lnanka. JHEPrHst U UMITYIIBC 1
¢doToHa

42 ®Dotoadpdext. OnbiTol CToNneToBa 1

43 3akons! porodddekra. YpaBHeHNE DHIITCIHHA 1

s porodpdexra. Kpachas rpanuna
dboroaddekra




44 Jasnenue ceeta. OnbiThl JIeOeneBa 1
45 TexHrn4Yeckre ycTpoucTBa U MPAKTHUECKOE 1
npuMeHeHue: (POTOAIEMEHT, JaTYHK, COTHEYHAS

OaTapest, CBETOIHOT

46 Pemenue 3agau no TeMe «IEeMEHTHI KBAHTOBOM 1
OTITHKH»

4.2. Ctpoenne aroma 10

47 Mopnenb aroma Tomricona. OnbiTel Pezepdopna. 1
IInanerapHas Mozenb aToma

48 IMoctynater bopa 1

49 Wznyyenre u NOTIOMIEHNE SHEPTUN TIPH 1
nepexo/ie aToMa C OHOTO YPOBHS Ha JIPYTOi.
Bugsl cniektpa

50 Bomnnb! ne bpotins. KopryckynsipHO-BOIHOBOM 1
Jyai3M

51 OnbiTel Pesepdopaa mo cocraBy paguakTUBHOTO 1
U3ITydCHUS

52 CgoiicTBa anbda, 6eTa 1 TaMMa U3ITyIECHHH. 1
Pemienue 3agau

53 OTkpbITHE HEHTPOHA, MpoToHA. M30Tombl. Anbda 1
pacnaa. DNeKTPOHHBIH U MO3UTPOHHBIHN OeTa
pacnaz. I'amma uznmyueHue

54 OHeprus CBs3H HYKIJIOHOB B sfpe. SnepHble 1
cocTosHMsl. AnepHslii peakrop. Ilepuon
noxypacnaia

55 Mertonap! HAOIIOICHUS U PETUCTPAITIH 1
3JIEMEHTapHBIX yacTull. Pemenue 3agay

56 IIpoBepounas padora Ne 4 mo Teme «KBanToBas 1
buznKa»

4.3 DJIeMEHTHI ACTPOHOMHH U aCTPOPUNKHU 7

57 Oranbl pa3BUTHS aCTPOHOMHUH. Bua 3Be3qHOrO 1
Heba . Co3Besnus. ComHeuHas cucTeMa

58 Comnnne. ConHeyHast akTHBHOCTD 1

59 3Be3pl. MIX XxapakTepucTHKH. 3BE3/bI TTIaBHOM 1

MOCJIeIOBAaTENbHOCTU. BHYyTpeHHEee cTpoeHue
3BE3]]




60 Mieunslii myTe-Hama ["anaktuka. [lonosxxenue n 1
newkeHne ComnHia B ['anaktuke. YepHbIe TBIPHI

61 Teopus Benukoro B3peiBa. PenukroBoe 1
U3ITy4CHUE

62 [Tpo6iemMbr acTpoOHOMUM 1

63 IIpoBepounas padora Ne 5 1o TeMe « DIEMEHTBI 1

aCTPOHOMUU U acTPO(DUIAKI»

64 O06o0maronmii ypok mo pasaenam Kypca QU3HKH 1
65 O6o6mmatomuii ypok 1mo pazzaenam Kypca Gpusuxu 1
66 O06o061aromuil ypok 1o pasjenam Kypca Gpusuku 1
67 Hrorosas nposepounasi padora Ne6 1
68 Ponp pusmueckux Teopuii u mpeacTaBIeHUH O 1

¢du3nyuecKoii KapTuHe MUpa

Jlis mpoBeeHHsI €AMHOrO0 IOCYJapCTBEHHOI'O 3K3aMeHa 10 (pU3MKe HCHOJIb3yeTcsl MepedyeHb
(komudukaTop) mpoBepseMbIX TpeOOBaHMI K pe3yiIbTaTaM OCBOCHHUS OCHOBHON 00Opa3oBaTEeIbHOMN
IIPOrpaMMBbl CPETHET0 001Iero 0Opa30BaHus U 3JIEMEHTOB COJICPKAHMUS.

IIposepsiembie Ha EI'D no ¢pusuke TpedoBanus
K pe3yJIbTaTaM OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
cpeaHero oduero o6pazoBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPe3yabTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTebHON MTPOTrpaMMBbl CPEHETO 00IIIEr0 00pa3oBaHUs
TpeboBaHus
1 CdopmupoBaHHOCT, YMEHHI pacrlo3HaBaTh (PU3UYECKHE SBICHUS (TPOIECCHI) H

00BSICHSITH UX HAa OCHOBE HU3Y4YCHHBIX 3aKOHOB

2 Bnagenue ocHoBomosaralolmyMu  (PU3NYECKUMH TIOHATUSMU W BEJIUYMHAMU,
XapaKTepU3yIOIUMH (pHU3HUECKHe MPOLECCHI

3 ChopMupOBaHHOCTb YMEHHMH TNPUMEHATh 3aKOHBI KJIACCHYECKOH MEXaHHKH,
MOJIEKYJISIPHOM  (GU3UKKM M TEPMOJMHAMUKH, JJIEKTPOJAMHAMUKH, KBAaHTOBOM
¢bu3ukn 78 aHanM3a M OOBSACHEHMS SBJICHUH MHKpPOMHpA, MaKpoMmMHupa u
Merammpa, pasinyaTh ycJIOBHUS (TpaHUIIbl, 00JACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, IIOHMMaTh BCEOOWIMIl XapakTep (yHJAMEHTAIbHBIX 33aKOHOB H
OTPaHMYEHHOCTh HCMOJb30BaHUS YACTHBIX 3aKOHOB; aHAJIM3UPOBATH (U3NYECKUE
IIPOLIECCHI, UCTIOJIb3YS] OCHOBHBIE MOJIOKEHNUS, 3aKOHBI I 3aKOHOMEPHOCTH

4 ChopmupoBaHHOCTh YMEHHS pa3idyaTh YCJIOBHS TMPUMEHUMOCTH Mojemnei
(U3MYECKUX TET U MPOLIECCOB (SIBICHUH)




5 ChopMupoBaHHOCTh yYMEHHMsS peEllaTh pACUETHBIE 3a7aud C SIBHO 3aJlaHHOM u
HESIBHO 3a/laHHON (DUM3MYECKOM MOJIeNbl0: Ha OCHOBAaHUM aHajW3a YCIOBUS
BBIOMpaTh (U3MYECKUE MOJIENH, OTBEYarolue TpeOOBaHUIM 3aJayuu, MPUMEHATH
(GbopMybl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (DU3MUECKUX TEOPHH IpH
UCIIOJIb30BAHUN MAaTEMAaTUYECKUX METOJIOB pEIICHMs 3a]lad, IPOBOAUTH PACUEThHI
Ha OCHOBaHMM HMEIOLIUXCS  JaHHBIX, AHAIM3UPOBATb  pE3yJIbTaTbl U
KOPPEKTUPOBATh METO/IbI PEHICHUSI C YYETOM IOJIYYeHHBIX PE3yJIbTaTOB

6 Pemarp kadecTBeHHbIE 3aJayu, TPeOyIOLIME NPUMEHEHHS 3HAHUW U3 pa3HbIX
pa3fenoB IIKOJIBHOTO Kypca (DM3HMKH, a TakKe MHTErpalld 3HAHWHA U3 JPYrux
MPEeIMETOB E€CTECTBEHHOHAYYHOTO IIMKJA: BBICTPAMBATh JIOTMUECKYIO LIEMOYKY
paccyXJIeHHui ¢ ONOpOod Ha M3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pu3nyecKue
SIBJICHUS

7 BrajgeHne OCHOBHBIMH METOJAaMH HAY4YHOIO [IO3HAHHS, HCIOJIB3yEMbIMUH B
(bH?)I/IKe: IMPOBOAUTL MPSAMBIC W KOCBCHHBLIC HN3MCPCHUS (1)I/I3I/IT~I€CKI/IX BCJINYHH,
BBIOMpAsi ONTHMAIIBHBIA CIOCOO M3MEPEHUS] M HCHONB3Ys W3BECTHBIC METOJbI
OLICHKH TIOTPELIHOCTEH W3MEpPCHUM, IPOBOJUTH HCCICAOBAHUE 3aBUCHMOCTEH
(GU3MYEeCKNX BEJIMYMH C WCIOJBb30BAHUEM MPSIMBIX H3MEPEHUi, OOBSICHATDH
IMMOJIYYCHHBIC PE3YJIbTAThl, UCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG TCOPHHU, 3aKOHLI U IIOHATHUA, U
AenaTh BBIBOABL, COONIOAATH INpaBmiIa OE30MaCHOrO Tpyda IPH IPOBEICHUH
UCCIIEIOBAaHNI B paMKaX y4eOHOTrO PKCIEpHMEHTa M y4eOHO-HCCIIe0BATEIbCKON
AEATEIBHOCTH C KCHOJNB30BaHHEM [HU(QPOBBIX H3MEPUTENBHBIX YCTPOHCTB U
12a00paTOPHOTO 000PYAOBAHUS

8 CopMUpOBaHHOCTH YMEHHUI aHATU3UPOBATH U OLIEHUBATH MOCJIEACTBUS OBITOBOM
U TPOU3BOJCTBEHHOW JESATENHHOCTH 4YENOBEKa, CBA3AaHHOW C (U3MYECKUMU
MporeccaMi, ¢ TIO3UIUNA DKOJIOTMYECKOW Oe30MacHOCTH; TPEACTaBICHUNH O
palMOHAIBHOM MPHUPOJONOIb30BAHUM, a TaKKe€ pPa3yMHOM HCIOJIb30BAaHUU
JOCTH)KEHUM HAayKH M TEXHOJIOTMM JUIsl JAIbHEHIIETrO pa3BUTHUS UYEIOBEYECKOTO
oOmecTBa

9 OBnazneHue pa3IUyHBIMU crocobamu paboTel ¢ uHpopManuend (GU3MYECKOro
COJIEpKaHUSI C MCIIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJIOTHMA;
pa3BUTHE YMEHUH KPUTHYECKOIO aHalIM3a M OLEHKHU JIOCTOBEPHOCTH MOJTydyaeMon
uHpopMauu

10 CdopmupoBaHHOCTh YMEHUN MPUMEHSTH OCHOBOIOJATAIOIINE aCTPOHOMUYECKUE
IIOHATHA, TeOpI/II/I 1 3aKOHBI TJId aHaJlIn3a U O6L$ICH€HI/I$I (i)I/ISI/I‘ICCKI/IX HpOHeCCOB,
MPOUCXOAAIINX Ha 3BE3/1aX, B 3BE3/IHBIX CUCTEMAaxX, B MEKTAIAKTUYECKOH Cpee;
IBIKEHHUS HEOECHBIX TEN, DBOJIIONNH 3Be311 U BeerenHoit

IlepeyeHb 31eMeHTOB cofep:kaHus, poBepsieMbIx Ha EI'D no ¢pusuke

Kon Kon [TpoBepsieMblii SIEMEHT COJIep>KaHuUs
pasnena/ | sIeMeHTa
TEMBI
1 MEXAHUKA

11 KNMHEMATUKA




111

Mexannueckoe aBwkeHHe. OTHOCUTENBHOCTH MEXAHUYECKOrO JIBVDKEHUA.
Cucrema orcuera

1.1.2

MarepuasbHas TOUYKA.
Ee paguyc-BekTop:

r(t)=(x(t),y(t).2(t), | AF

TpaeKTopus, -
IepeMelLICHHE: O 2
-

TPAaCKTOPHS

(]
-

|

.

>
=
I
>
R
+
>
o

1.13

AX
v, =—
At

= X;, amanoruuno Uy = ¥;, U, =17,
At—0

Crnoxenne ckopocteii: Uy = U, T Uy,

Brruncnenue NepeMEeIICHUA U IIYTHU MaTepHaHbHOﬁ TOYKHU IIpH HpHMOHHHeﬁHOM

JIBUYKEHUH BJIOJIb OCH X 0 TpaduKy 3aBUCUMOCTH Uy (t)

114

_ Av .
VY CKOpEHHe MaTepHalIbHON TOUKH: & = — =0, = (ax, a,,4a, ) ,

At At—0

Av

a, = Atx . = (Ux )t, ananormuno 4y, = (Uy )t, a, = (Uz )t

1.15

PaBHOMepHOC HpHMOHHHCﬁHOC JABHKCHHC!

X(t) = X, +0,,t

v, (t) = vy, = const

1.1.6

PaBHOyCKOpEHHOE NPAMOJIUHENHOE ABUKEHUE:!




2

X(t) =X, + Ut + ax2

D, (t) =0y, +ayt
a, = const

UZZX _012)( = 2ax (XZ _Xl)

v+,
IIpu nBMKEHUU B OTHOM HAIIPaBJICHUU NIYTh S= T -
1.1.7 CBoOoaHOE majieHue. Y CKOpeHHe CBOOOHOTO
najeHus. JIBuxenue Tena, OPOIIEHHOTO MOJ
yriaom & x ropusonty:
X(t) =Xy + Vgt = X, + 0, COS Q- Vi 5
2 2 P v
| t |2
y(t)= Yo+t + ===y, +0,8in oc-t—g?
Vo G
v, () =0y, =1, COS T
v, (t) = vy, +9,t =0, sina—gt 0 x x
9,=0
g,=-0= const
1.1.8 KpuBonunerinoe npuxenue. /[BikeHne MaTepualibHOM TOYKHU IO OKPY>KHOCTH.
VrioBas  IuHeHHas ckopocts Toukn: U = OR . TIpu paBHOMepHOM IBHKEHHH
21
TOYKH 110 OKpykHOCTH O = ? =2nv.
2
2
IleHTpOCTpEMHUTENBHOE ~ YCKOpEHHME  TOukHM: & = E =o0°R. Tlonnoe
YCKOPEHHE MaTepUaIbHON TOUKHU
1.1.9 Tepnoe Teno. [loctynarenbHoOe U BpallaTesIbHOE IBUKEHHUE TBEPAOTO TENA
1.2 JANHAMUKA
1.2.1 WNuepumaneHble cucremsl otcuera. Ilepseii 3akoH Herotona. IlpuHuumn
OTHOCUTENIbHOCTH [ 'anunes
1.2.2 m

Macca tena. [InotHocTs BemectBa: P = -

\%




1.2.3

—

Cuna. TIpyHIMIT CYyNEPIO3UIIAN CHIL: FpaBHOHeﬁCTB =F+F +..

1.2.4  |Bropoii 3akon HeroToHna: st MatepuansHoii Touku B ICO
F=ma; Ap = FAt upu F = const
1.25 |Tpernii 3akoH HproToHa 111 MaTepHAIBHBIX __“"_‘_.—":
TOYCK: F12 = -F21 EQ F21
1.2.6 |3ak0oH BCEMHPHOTO TSATOTCHHS: CHIIbI MPUTSDKCHUS MEXKIY TOYCUHBIMH MacCaMu
mm
_ 1'%
paBHBI F=G ?
Cuna tspxectu. LlenTp TsbkecTu Tena. 3aBUCMMOCTD CHIIBI TSKECTH OT BBICOTHI h
HaJl TOBEPXHOCTHIO TUIAHETHI pagnycoM Ro:
mg = GMm
- 2
(R, +h)
1.2.7 | Cuna ynpyroctu. 3akon ['yka: Fx = -kx
1.2.8 |Cuna tpenus. Cyxoe TpeHHE.
Cwta TpeHUSs CKOJIBKEHHS: FTp =uN |
Cuna TpeHus MOKos: FTp <uN
Koadunment tpenus
1.2.9 F
_ 1
Japnenne: P = ?
1.3 CTATHUKA
131 MOMEHT CUJIbl OTHOCUTEIBLHO OCH BPALIEHUS:
|M| =Fl tpe 1 - mewo cwm F
OTHOCHUTEJIHO OCH, MPOXOSIIEH uepe3 TOUKy
O nepreHIuKYIIPHO PUCYHKY F
132 |Lentp wMacc Tema. IleHTp Macc CHCTeMBI MaTe€pPHAIBHBIX  TOYEK:
" mr +m,r, +... (g 0)
M . B omHoOpomHOM mOJIE TSKECTH = cons eH
S mmy 4 FIHOPO g HEHTP
Macc Tella COBIMA/IAET C €ro IMEHTPOM TKECTH
1.33

=<
+

=
+
I
o

|
|

VYcnosus paBHoBecust TBepaoro tena B MCO:

+
+
[
o




134

3akoH ITackansa

1.3.5

JlaBaeHnue B )XuAKoCTH, rokosmeiicsa B UCO: P=P,t pgh

1.3.6

— —

3akoH Apxumena: FApx = _PamecH ,

eciu Tesio v KuAKOCTh MOKoSITCst B UCO, T0 Fapx = PQVesmecn

VYcioBue iaBaHus TEN

14

3AKOHBI COXPAHEHNMA B MEXAHUKE

141

—

VMmynbe MaTepuanbHoii Touku: P = MU

1.4.2

—

I/IMHYJ'IBC CHUCTCMBI TCII: p = pl + ﬁZ T

143

3aKOH U3MCHCHUS U COXpPaHCHUA UMITYJIbCA:

—

s CO AP=A(P,+ Py +..) = R A+ Fyp o A+

— ' 1pnemmn 2BHEITH y

— —

B ICO Ap = A( p’1 + ﬁZ +) = Oa cCim FlBHemH + FZBHeHIH o= 0

PeaxkTuBHOE NBMKEHUE

1.4.4

Pabora cuibl Ha MaltoM MEepeMCIICHUN

F
A:‘If‘.|AF|-cosa:Fx.Ax (

145

MOUIHOCTH CHJIBL: .
eciu 3a Bpemst Al paGora cumer m3smensercs o F
Ha AA | To MOmHOCTE CHITBI

I

_2A

P=
At

=F.v-cosa
At—0

1.4.6

mo2 pz

Kunernueckas sHeprus MaTepUualbHOW TOYKU: EKHH = T = 2— :

m
3aKOH M3MECHEHUS KUHETUYECKON DHEPrUM CUCTEMbl MAaTEpUAIIbHBIX TOYEK: B
UCO AEKHH = A1 -I-A2 +...

1.4.7

[ToreHmanbHas SHEprus:

JJI1 IIOTCHIUWAJIBbHBIX CHJI A12 = ElHOTeHu - EZHOTeHu = _AEHOTGHLI .

HOTGHLII/IaJIbHaH OHCPTHUA MaTepHaHLHOﬁ TOYKH B OOAHOPOJHOM IIOJIC TAKCCTH!




EHOTeHu = mgh
[ToreHuuanbHas 3HEprus ynpyro 1ehopMUPOBAHHOTO Tela:

kXZ

HOTEHL 2

E

1.4.8

3aKOH N3MEHEHHUS U COXPAHEHUSI MEXAHUYECKON SHEPruu:

EMCX = EKI/IH + EHOTCHI_I,

B I/ICO AEMex = ABcex HETIOTEHIL. CHIT 3

B ICO AEMex = O , €CJIN Asgcex HEIOTeHIL. CHII — 0

1.5

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

151

['apmonnueckue KoneOaHUs MaTepualnbHOW TOuykd. Amiudtyna u  ¢asza
koJiebanuil. KuuemMarnueckoe Onucasue;

x(t)=Asin(ot+¢,),
Uy (t): X,

ax(t):(ux);:—oazx(t):>ax+oa2X:0, rme X - CMelleHHe U3

IMOJIOKCHH A PAaBHOBCCHA.

JlnHamMu4yecKkoe ONnurcaHue:

2
max = -kx, rae K=mon". 20 3Ha4uT, 4yTO Fx = -KX.

DHepreTuyeckoe OnMcaHue (3aKOH COXPAHEHUsI MEXaHUYECKOM SHEPrun):

2 2 2 2
mo° kx® mo
+ = — X — = const
2 2 2

CBs13b aMIUIUTY bl KOJIE€OaHUN CMEIEHUsI MaTePUAIIbHON TOUKH C aMIUIUTyIaMU
KoJIeOaHUI ee CKOPOCTU M YCKOPEHHUS:

_ 2
Umax _(DA, a'ma>< =0 A

1.5.2

2n 1

[Tepuon 1 yacToTa KoIeOaHUI: T= .
Q)] Y%

HepI/IOII MaJIbIX CBO60,[[HBIX KoJieOaHMit MaTeMaTHU4CCKOIro MasiTHHUKaA:

T =2n I—

g




. m
Tlepuos1 CBOGOIHBIX KONEOAHMIA IPYKHHHOTO MasTHUKa: | = 270, [—

1.5.3 | Breinyxuenssie koiaebanus. Pesonanc. PesonancHas kpuBas
1.5.4 |llonepeunble W mpojoJibHbIE BOJIHBIL. CKOpPOCTh pacHpoOCTpaHEHUS W JJIMHA
)
pomupl; A =0T =—,
A%
HNutepdepentius u qudpakius BOJIH
15,5 |3Byk. CkopocTh 3ByKa
2 MOJIEKVJISIPHAS ©®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
211 |Mopenu  cTpoeHuss Tra3oB, OKMIKOCcTell u  TBepabix  Ten.  Ilycrte
TEpPMOJMHAMHYECKAs] cHcTeMa (Tel0) COCTOMT W3 N OJWHAKOBBIX MOJIEKYII.
N m
Tora KolM4ecTBO BemecTa v — -,
N, n
rae Na - uncino ABoraapo, m - Macca cucreMsl (tenma), M - monsapras macca
BeIlIleCTBa
2.1.2 TennoBoe TBUKEHHE aTOMOB M MOJIEKYJT BEIIECTBA
2.1.3 | B3aumojelicTBHE YaCTHI] BEIIECTBA
214 | Inddy3us. BpoyHOBCKOE MBMKEHNE
2.15 Monxens uneanpHoro raza 8 MKT
2.16 CBs3b MEX]ly JaBJICHUEM M CpeHEeH KUHETHMUECKON dHepruei nocTynaTeIbHOrO
TEIUIOBOTO ABMXKEHHSI MOJIEKYJT MJlealIbHOTO ra3a (ocHoBHOe ypaBHeHue MKT):
- 2 (mp?) 2 —
p= § m,nv- = § n- 5 = g N-& ., Te mo - Macca OIHOM MOJIEKYIIBI,
N
n= v - KOHIIEHTpPALHUs MOJIEKYII
2.1.7 | AbcomotHas Temneparypa: T =t°+273 K
2.1.8 CBs13b TEMIIEPATYPBI Fa3a CO CPEAHEN KMHETUYECKOW 3HEPrUe OCTYNaTEIbHOTO
TEIUIOBOTO JABMXKEHHSI €70 MOJIEKYIL:
2
(1) 3
nocr -
2 2
2.19 |VYpasuenue p =nkT




2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOIUHAMUKE:

Ypasuenue Menaeneena — Knaneipona

Bripaxxenue 111 BHyTpEHHEN SHEPTUU

VYpaBuenue Menneneea - Knaneiipona (nmpuMeHUMbIE (JOPMBI 3aITHCH):

oV = RT = vRT = NKT o PRT
W n

BelpaxkeHnne U1 BHYTpPEHHEW SHEPrUM OJHOATOMHOTO HJCAIbHOTO Tasa
(mpruMeHuMBbIe (GOPMBI 3AITHCH):

3 3 3m 3
U=—vRT ==—NKT =——RT =vc, T =—pV
2 2 2 1 2
2.1.11 |3akon JlasbTOHA /TSI IaBJICHUSI CMECH Pa3pEKEHHBIX ra30B:
P=p1+p2+..
2.1.12 |U3ompouecchl B pa3peKeHHOM ras3e C TMOCTOSIHHBIM 4uciIoM Moliekyn N (c
TIOCTOSIHHBIM KOJIMYECTBOM BelecTBa v ):
uzorepma (T = const): pV = const,
P = const
usoxopa (V = const): T const
vV _
u306apa (p = const): T° const
['paduaeckoe npeacraBiaeHue uzornpoieccoB Ha pV-, pT- u VT-nuarpammax.
OObeINMHEHHBINA Ta30BbIA 3aKOH:
V
PV = const
T
JIUIS TIOCTOSTHHOTO KOJIMYECTBA BEIEeCTBa Y
2.1.13 |HaceimeHnHble U HEHACHINIEHHBIE Mapbl. KauecTBeHHAs] 3aBUCUMOCTD TIOTHOCTH
W JIaBJICHHS HACBIIIICHHOTO apa OT TeMITepaTyphbl, UX HE3aBUCUMOCTh OT 00beMa
HACBILIEHHOTO Tapa
2.1.14 |BnaxHOCTh BO3IyXa.
__Pu(T) P (T)
OrHocuTeNbHas BlaxkHocTh: P = T = T
pHaCbILLl. napa ( ) pHacmm. napa ( )
2.1.15 |H3meHeHHMe arperaTHbIX COCTOSIHMI BEIIECTBAa: HWCIAPEHHE W KOHICHCAIIHS,




KHUIICHUEC XUJIKOCTH

2.1.16 |M3MeHeHUe arperaTHbIX COCTOSIHHI BEIISCTBA: IUIABJICHUE U KPUCTAILTU3AIHSI
2.1.17 |IIpeobpazoBanue 3Hepruu B (ha30BBIX MEpPEXoax
2.2 TEPMOJANHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMIIepaTypa
2.2.2  |BuyTpeHHss 3HEprus
2.2.3 |Temnomepenadya Kak crocod M3MEHEHUs BHYTPEHHEW SHEPruu 0e3 COBEPIICHUS
pabotbl. KoHBEKIHS, TETIONPOBOAHOCTD, H3TyUYCHUE
2.24 | Konu4ecTBO TEIIOTHI.
VY nenbHas TEII0OEMKOCTh BEIIECTBA C: Q =cmAT
2.2.5 | YnenbHas Teriora mapoodpazoBanus L: Q = Lm.
V Nle/IbHAs TEIIOTA IUIABICHUS A : Q=xm,
VY nenbHas TeIoTa cropaHus Toruea q: Q = qm
2.2.6 DneMeHTapHasi paboTa B TEPMOJAMHAMUKE: A= PAV  Bruucnenue paboThI TIO
rpaduky mporecca Ha pV-auarpaMme
2.2.7  |llepBblii 3aKOH TEPMOJAUHAMUKHU:
Qp=AUp+A, = (Uz _U1)+ As.
Anunabara:
Q,=0=A,=U,-U,=-AU,
2.2.8  |Btopoii 3akoH TepMoauHaMukH. HeobpaTrmMble rporecchl
2.29 [Tpuntumne! geictBust TeruioBsix MammH. KIT;
= P _ Qo Q| _ Qe
Quarp Quarp Quarp
2.2.10 |MakcumansHoe 3HaueHue KI1JI. [lukn Kapno:
Max M = Ngapno :%TXOH :1_-}(&
Harp narp
2.2.11 |VYpaBHeHue TermoBoro 6amanca: Q1+ Q2+ Q3+ ...=0
3 DJIEKTPOAMHAMUKA




3.1

OJIEKTPUYECKOE ITIOJIE
3.1.1 DJIeKTpU3alus TeI U €€ NPOsIBICHUs. DJIEeKTpUUecKuil 3apsia. JBa Buaa 3apsna.
DJIEMEHTAPHBIN AJNEKTPUYECKUN 3apsii. 3aKOH COXPaHEHHUS! BJIEKTPUUYECKOTO
3apsna
3.1.2 B3aumoneiictBue 3apsanoB. Toyeunsie 3apsabl. 3akoH Kynona:
B OJJTHOPOJIHOM BEIIECTBE C AUDIEKTPUUECKON IPOHULIAEMOCTLIO &
E_k oY S AR A
o 2 2
er dmee, r
3.1.3 Dnektpuyeckoe noiie. Ero aeiicTBue Ha 3JIEKTPUUECKUE 3apsiabl
3.1.4 R E
HarnpsieHHOCTb 3JIEKTPUYECKOrO MOJIS: E= .
qnpoGHLIIZ
ITone ToyeuHoro 3apsa: Er =k r_2 ,
OJTHOPOJHOE TI0JIE: E =const.
KapTrHbl TMHNMI HANPSY)KEHHOCTH ATUX MOJIEH
3.15 [ToTeHIManbHOCTh AMEKTPOCTATHYECKOTO MOJIA.
Pa3HoCTh MOTEHIIMATIOB U HATIPSKEHUE:
A, = q((Pl _(Pz) =-qAp=qU
[loTeHumanbHas SHEPTUs 3apsiia B JIEKTPOCTATUUECKOM TOJIE:
W=qo.
[ToTeHIman 3JIeKTPOCTaTUYECKOTO TOJIS: ¢ = E
CBs3p HANPSHKEHHOCTH TIOJSI M Pa3HOCTH TOTEHIHMAJIOB I OJHOPOJHOTO
anekTpoctarndeckoro noyst: U = Ed
3.1.6  |IIpuHIMI CyNEePIIO3UINH HIEKTPHUECKUX TIOJICH:
E=E+E+.., 0=0,+0,+...
3.1.7 [IpoBOIHUKK B 3JEKTPOCTATHUECKOM TMOJE. YCIOBHE PAaBHOBECHS 3apsIOB:

r
BHYTPU IIPOBOJIHUKA E=0, BHYTPHU u Ha IIOBEPXHOCTHU




nposoguuka P = const

3.1.8 |/ludnekTpuku B AJIEKTpOCTaTHYECKOM Tolie. J[udnekrpudeckas MpOHUIIAEMOCTh
BemecTna ©
3.1.9 q
Kongencarop. D1eKTpOoeMKOCTh KOHJIEHCATOPA: C= U .
€€,S
DIIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA: C= d = SCo
3.1.10 |ITapamienbHOE COeTMHEHHE KOHIEHCATOPOB:
g=0q + g2 + ., Ui=Ux= ceny Cnapann = Cl + C2 + ...
[TocnenoBarensHOE COCTMHEHHE KOHICHCATOPOB:
1 1 N 1 N
U=zUi+U+..,q1=q=.., ~ ~—~ "~ T
Cnocn Cl C2
Dueprus 3apsokeHHOro Kouaencaropa: W, = = =
2 2 2C
3.2 3AKOHBI TIOCTOAHHOI'O TOKA
Cuiia Toka: | = At . [locrosnnsIin TOK: I = const
At—0
Jnst mocrossHHOTO TOKA = It
3.2.2 | YcnoBus CyniecTBOBaHHS AJIEKTPHUECKOTO TOKA.
Hanpsoxenne U u OJIC E
3.2.3 U
3akon Oma Jy1sl yd4acTKa [enu: | = E
3.2.4 | DneKTpUYeCKOe COMPOTHBICHHE. 3aBUCHMOCTH COINPOTHUBICHUS OJHOPOJIHOTO
MpPOBOJIHMKA OT €ro JUIMHbl W CEUEHHUs. YJIeTbHOE CONPOTUBIICHUE
I
pemectsa, R =P —
S
3.25 A
E _ TOPOHHHUX CHUJT
Ucrounnku Toka. 3/IC ucrounuka toka: &£ = T

BHyTpeHHee conpoTuBIeHNE HCTOYHHKA TOKa




3.2.6

3akoH Oma I TIOJIHOM (3aMKHYTOW) 3JIEKTPUYECKOMN E._»
3

I E T R
emn: E=IR +1Ir, orkyna | = —— T
B A R+r

3.2.7

HapaJ'IJIeJ'II)HOC COCAUHCHHUEC ITPOBOJHUKOB!

1 1 1
|:|1+|2+...,U1=U2:---,R _R+

TIapant 1
ITocaenoBaTreabHOE COCAUHCHHE IIPOBOTHHUKOB!

U=Ui1+Ux+..,li=Ib=..,, Riccn =R1+ Rz + ...

3.2.8

Pabora anekrpuueckoro Toka: A = [Ut.

3akoH Jlxoyns - Jlenna: Q = I°Rt.

U2
Ha pesucrope R: Q = A= 1?Rt = Ut :Ft

3.2.9

_MA

= =1U
At At—0

MoIIHOCTh QJICKTPHUYCCKOI'0O TOKA:

UZ

2
TeruioBas MOIIHOCTb, Bhiie/sieMas Ha pesuctope: P = | "R = ? =1U .

MoniHoCTh HCTOYHHKA TOKA:

At At—0

3.2.10

CBOOO/IHbIE HOCHUTENIN AJIEKTPUYECKUX 3aps/I0oB B NMPOBOAHMKAX. MeXaHHU3MbI
IIPOBOJMMOCTH TBEPJBIX METAJLUIOB, PAaCTBOPOB MU paCIIaBOB DJIIEKTPOJIUTOB,
ra3os. [lomynpoBoaHuku. 1101ynnpOBOJHUKOBBINA 11O/

3.3

MAT'HUTHOE I1IOJIE

3.3.1

MexaHuueckoe B3aWMOJECWCTBHE MarHUTOB. MarnutHoe mose. Bekrop
MAarduTHOM WHIYKIUH. [TpunIIMI CyNePHO3ULINI MAarHATHBIX

oJIeH: B= B1 + 82 +...

JInaum WHAYKOUW MAarduTHOI'O ITOJIA. KapTI/IHa JIMHUHA WHAYKOUW MAarHuTHOI'O
I1O0JIA IMTOJIOCOBOI'O 1 HOI[KOB006pa3HOFO IIOCTOAHHBIX MarHuTOB

3.3.2

OmngIT 3pCTC,I[a. MarauTHoe moJe MMPOBOAHUKA C TOKOM. KapTI/IHa JIMHUN
HHAYKOUW MAarduTHOIrO IOJA JJIMHHOI'O HIpsAMOro IpOBOJHHWKA WM 3aMKHYTOI'O
KOJIBLICBOI'O TPOBOJAHHKA, KATYHIKU C TOKOM

3.3.3

Cuna Amnepa, ee HalpaBJIEHUE U BEJIMYMHA:

F

A = IBI SING rpe O - yrom Mexmy HampaBieHMEM NPOBOJHMKA H




—

BekTopoM B

3.34

Cuna JlopeHila, ec HampaBlICHHE U BEIHYHMHA: Fnop =|C]|UB sSiN0L | rpe @ -

yron Mexay Bektopamu U u B JIBukeHue 3apsyKeHHOM 4YacTHIBI B
OJHOPOJHOM MArHUTHOM T10JIE

3.4

OJIEKTPOMATHUTHAA MHAYKIMA

34.1

[ToTok BeKTOpa MAarHUTHOM MHIYKLIMU: 1’;3" T B

®=B,S=BScosa ﬁ%/

3.4.2

SIBnenue anexrpomarnuTHOM UHAYKIMU. DJ1C uHayKIuu

3.4.3

3aKOH AJIEeKTpOMarHuTHOM nHaykuuu dapajes:

- A®

i = -,
At

t

At—0

34.4

OJ1C uHAYKIMY B IPSIMOM MPOBOIHUKE
JUTHHOM 1, TBHXKYIIIEMCSI CO CKOPOCTHIO 3]

(U L1 ) B OJTHOPOJIHOM MarHMTHOM MoJje B:

|Ei | =Blocosa, rpe O - yron mexay Bexropoum B 1 HOpMaTBIO

N«
TIOCKOCTH, B KOTopoii nexat Bektopsl | n U ;ecu | L B uo 1 B,

T0 |Ei|: Blv

345

IIpaBuno Jlenna

3.4.6

d
NHIyKTUBHOCTS: L= |_ ,umm @ =LI.

_LA_l =—LI.
At At—0

Camounnayknus. IJ1C camouHIyKIMu: =si — t

3.4.7

L1?
3Hepr1/m MAarauMTHOTO ITOJISA KaTYIIKKU C TOKOM: WL =

2

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHUS 11 BOJIHbBI




3.5.1

KonebarenpHbIi KOHTYD. CBoOoHBIE
BHGKTPOMEIFHI/ITHBIG KOJIC6aHI/I$I B NICaJIbHOM . L
K0JIe0aTSIIBHOM KOHTYpE: C

() = Gyax SIN (0t + @)
1 (t) =0, = ©0, cos(ot+@y)=1,,.c08(ot+q¢,)

T =2nJLC L
®opmyna TomcoHa: | =<£T , OTKyJ1a T \/E .

CBs3b AMIUIMTYAbl 3apsgaa KOHACHCATOpa C aMHHHTYHOﬁ CWJIBI TOKa IIpH
CBO6OI[HLIX QJICKTPOMAriuTHBIX KOJIEOAHUSIX B nacajlbHOM KoJIEOATEILHOM

_ __max
KOHTYpC: qmax -

3.5.2  |3aKoH coXpaHEHUs SHEPTHH B UACATbHOM K0je0aTeIbHOM KOHTYpE:
2 2 2 2
cu’? LI*> cu?_ LIZ
5 + 5 = 5 = =const.
3.5.3 | BeIHYXICHHBIC JIEKTPOMArHuTHBIE KoJieOaHws. Pe3onanc
3.5.4 |Ilepemennsbiii Tok. [Ipom3BojacTBO, mepemada W MOTPEOJICHHUE DIEKTPHUECKON
SHEpPIruu
3.5.5 |CpoiicTBa 3JEKTPOMAarHUTHBIX BOJH. B3auMmHas oOpHeHTalMs BEKTOPOB B
3JIEKTPOMArHUTHOM BosiHe B Bakyyme: E 1 B L C
3.5.6 [lIxkana »JIEKTPOMArHUTHBIX BOJIH. lIpHMeHEHHE AJIEKTPOMATrHUTHBIX BOJIH B
TEXHUKE U ObITY
3.6 OIITUKA
3.6.1 IIpssMonuHENHOE pPacIpOCTpaHEHUE CBETa B OAHOPOAHOM cpene. TodedHbId
MCTOYHUK. JIyu cBeTa
362 |3ax0mmr oTpaxenus cera. & = B
al P
S S
3.6.3 |IlocTpoeHue n300paxeHuil B IIIOCKOM 3epKaje




3.6.4

3aKOHBI IIpECIOMJICHUS CBETA.

IIpenomnenue ceera: ySIN 0=, sinf3
AGCOMIOTHBII TTOKA3aTENb MPETOMIEHHUS:

n, _u
OTHOCHUTEIBHBIN NIOKA3aTENb IPETOMIICHUS: Nory = n_ - .
U
XoJ ny4deit B Ipu3Me.
CooTHOIIEHHE YacTOT M  COOTHOILIEHWE JUIMH BOJH IpU  MEpexojie

MOHOXPOMATHYECKOI'0 CBETA YCPE3 I'paHULY pa3aciia IBYX OIITUYCCKUX CPCO:

Vi =V, N =N,

3.6.5

IlonHOE BHYTpEHHEE OTpaKECHHUE.
[IpenenpHbIi  yrosl MOJHOTO BHYTPEHHEIO
OTpaXEHU:

Ny<ny n,

: 1 n,
sina,, =——=—*=
nl

OTH

3.6.6

CoOuparomue u paccenBaronue JuH3bl. ToHKas mH3a. POKYCHOE pacCTOSTHUE U

1

OINTUYECKAs CHJIa TOHKOM JIMH3EI: D =

F

3.6.7

®opmyJsia TOHKOHN JTMH3bI:

i+l:i H P
d f F°

VBenuueHue, JaBaeMoe JIMH30M: i

rzﬁzm. W
H d

B ciyuae paccenBaronieil JIMH3bI:

F:L:m<1
H d

3.6.8

Xon nyda, NpPOHIEALIEro JHWH3Y IMOJA MPOU3BOJIBHBIM YIJIOM K €€ TJaBHOU
ontudeckoil ocu. IlocTpoeHne H300paK€HWH TOYKHM W OTpE3Ka MPsSMON B
c061/1pa}0m1/1x " paCCCUBAOIUX JIMH3aX U UX CUCTCMAX

3.6.9

doTtoanmapar Kak onTuyeckuii mpudop. ['ma3 kak ontuyeckas cucrema




3.6.10

WNutepdepentius cera. KorepeHTHbIE WMCTOYHUKH. YCIOBUS HaOIMIOACHUS
MakCUMyYMOB M MHHHMYMOB B HHTEp(EPEHIMOHHONW KapTHHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB:

A
MakcnMyMsl - A = ZmE ,m=0,+/-1,+-2,+/-3, ...,

A
MHHHMMYMBEI - A= (2m +1)§ ,m=0,+-1,+-2,+-3, ..

3.6.11 | dudpakmus cera. JudpakuuonHas pemnierka. YcloBUe HAOIIOACHHS TJIABHBIX
MaKCHMYMOB IPH HOPMAaJIbHOM IaJICHUU MOHOXPOMAaTHYECKOTO CBETa C JJIMHON
BOJIHBI A Ha PEIIETKY C IeproaoM d:
dsing, =Mk m=0,+-1,+-2 +-3,..

3.6.12 | ducnepcus cBera

4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M

411 I'mnoreza M. IInanka o kBanrax. ®opmyna Ilnanka: E=hv

4.1.2 hc
®otoHbl. DHeprus (HoToHa: E=hv= 7 = pcC.

_E _hv _h

Umnynsc porona: P =—= ? = X

4.1.3 dotorpdext. OnbiTel A.I'. CtoneroBa. 3akonsl hoTodPdexra

4.1.4 | YpaBHenue DitHmTeHA 17151 GoTodPdekTa:
Egorona = Aseixona T Exun max,

hc 2

rie Eporoma =V = % Axora =V, = 7‘_@' KnEmax mUZmax =eU,,

4.1.5 |JlaBnenue cBera. JlaBieHue cBETa Ha MOJHOCTHIO OTPAKAIOIIYIO MMOBEPXHOCTh U
Ha MOJIHOCTHIO MOTJIOIIAIOIIYIO TOBEPXHOCTh

4.2 OU3UKA ATOMA
421 [Inanerapnas Mozens aToma
4.2.2 |Ilocrynarel bopa. U3ny4yenue u mormiomuieHne (pOTOHOB MpPHU IEpPEXone aToMa ¢

OJIHOTO YPOBHSI SHEPTUU Ha IPYrou:




hv,, =1 —|E, ~E,|
A

mn
mn

4.2.3

JInHelyaTele CIIEKTPBI.

CriexTp ypOBHElH 3HEPTrUU aTOMa BOAOPOAA:

-13,6 5B
E.=———,n=123,..
n

4.3

OU3NKA ATOMHOI'O APA

43.1

Hyxnonnas moxmens sngpa [eiizenOepra - WBanenko. 3apsan smpa. MaccoBoe
yucio sapa. M3oTonsl

4.3.2

PannoakTUBHOCTS.

Anbga-pacnan; ';X —>’2’§ Y + gHe )

bera-pacnan.

DIIEKTPOHHBIH B-pacnan . ?X —>§+1 Y + 219 +V,.
[To3UTPOHHEII B-pacnan . ?X —)Q.l Y + ?1é +V,.

l'amma-n3nydenue

4.3.3

t
3aKoH paJIMOaKTUBHOIO pacnajga: N (t) = N0 2T

t
ITycTh m - Macca paAMOaKTUBHOIO BellecTBa. Torma m (t) =m,- 27

4.3.4

HnepHHe pPCaKnuu. I[eJ'IeHI/Ie " CUHTE3 AACP




