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Hecranaaprhbie 3anayu ¢pusukn

AHHOMayus

Cneukypc npenHasHauyeH
ang  ydaumxces 9- 10-11 knaccoB GU3MKO — MaTeMaTHYECKOTO 1
€CTECTBEHHOHAYYHOTr0 MPOQUIEH U Npeanonaraet yraybieHHoe H3yyeHne
HEKOTOPbIX TeM Kypca GHU3UKH, HAa OCHOBE PEIIEeHHs 38184, KOTOpbIe M06YXAal0T
3a7lyMaThCs Hall (U3MYECKUM SBJIEHHEM, Pa3BMBAIOT CIOCOGHOCTD yyalluxcs
CaMOCTOSITEIbHO MBICIUTh, MPHYYarOT OBITh TOTOBBIM K HEOOBIYHOMN MOCTAHOBKE
BOIIpoca, K HeCTaHAapTHOMY peweHHto. Kypc paccunran Ha 34 yaca mis

YHaIMXCs eCTECTBEHHOHAYYHOT0 MPOQuIs M Ha 68 4acoB IJIs ydaluuxcs UKo
— MaTeMaTH4eCKOro npogusl.

1. IllosicuuTenbHasn 3alucKa

1.1 AKTyajbHOCTE Kypca

3HaThb (QU3MKY- 3TO 3HAYMT yMeTh OOBSCHUTH 1060e SBICHHE HA OCHOBE
(QuU3MUECKUX 3aKOHOB, CHENaTh aHaNu3 PasMEpHOCTH ¥ OLEHHUTBH MO TOPSIKY
BCJIMIHHBI MPEAIONaraeMblii pe3ysibTar, M, HaKOHEl, BBIMOJHUTH MOAPOGHBIH M
OCHOBATEeNIbHBIN pacyéT. IlyTh K OTBETY - 9TO MHAMBUIYANbHbIN U YBJIEKATEJIbHbIN
nouck. Hanbonplnyro nons3y yyammmcs IPUHOCST 3a1a4H, KOTOpPBIE BbI3BIBAIOT
KMBOH  WHTepec, MOOYXKIAalOT 3agymaThcsi Hajl Gu3nUeckuM  sABIEHMEM,
Pa3BUBAIOT CIIOCOOHOCTL CaMOCTOSITENIBHO MBICIUTh, MPUYYAIOT GbITH TOTOBBIM K
HEOOBIYHON OCTAHOBKe BOMpOCa, K HECTaH/IapTHOMY pelieHul0. BMecTo cky4HOM
3a7a4i 00 onpenesieHUH ABMXKEHHS TMOC/e HEYIIpYroro CTOJKHOBEHHUS TOpPa3jio

HHTEpecHee pe€liaTh 3a1a4y C TaKUM YCJIOBHUEM!:
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Kakylo yactb myTu npuaéres matu nemkom 6GapoHy MioHXrayseHy mocie
abCOJIFOTHO HEYNpyroro BCKa-KI/IBaHI/IH Ha sIpo, HanpaslieHHOro Gombapaupamu
TaK, 4TOOBI OHO Tomnano Bo Bpaxeckuil narepb? Macca siapa B 4eTkpe pasa
MeHbIIIE Macchl bapoHa.

Wnu, sanpumep, Takum:

CkonbKO pas B roa modydaind Obl 3apmiaTy BallM POLMTENH, ecid Gbl Ha
5KBaTope 3eMJu Obljla HEBECOMOCTh?

PelieHne KaueCTBEHHBIX 3ajay y4uT aHAIM3MPOBATH NPHPOIHbIE SBJIEHMUS,
pa3BUBAET CMEKajKy, (DaHTa3Ml0, JIOTHYECKOE MBILJIEHHE, YMEHHEe MPUMEHSTh
TEOPETUYECKHE 3HAHUA B IPAKTHYECKOMN JAeATeNbHOCTH U B 6bITy. [lpu peluenun
MHOTHX 331a4 MOTYT MOHAaI00MThCS CBEJeHMs M3 CAMBIX pPa3lMYHBIX pPa3/eNoB
$usnku. HeoOxomumMo — Takke HayuyuThCs pasfiensTh B (DH3MUECKOM SBICHHH
CYLICCTBECHHBIE M HECYIICCTBEHHLIE CTOPOHBI; TMEpBBIE MJIs aHajau3a 3aJadyu |
nocneHue, 4todel oTOpocuTh. B crenyromeil 3amade OTBET Hamo MCKaTh B
HCOYCBMIHOM M3MEHEHWM TIONOKEHMs LEHTPa Macc B T0J€ TSHKECTH NpH
TEIIOBOM PaCIIMPEHUU:

OnnH M3 COBEPIIEHHO OIWHAKOBBIX INAPOB CTOWT HA MOJCTABKE, ApyTro
MOABEIICH Ha HUTH. Ompenenuth, mpeHebperas TEMIOEMKOCTAMH OIOp, IS
HarpeBaHUs Kakoro 1iapa Hajao 0oJiblile Terna.

HenonnensHeli HHTEpeC BBI3LIBAIOT 3a/1aUH - OLIEHKH. Hanpumep:

OLeHNTB, CKOJNBKO BIarW COAEPKUT TyMaH, B KOTOPOM HWYEro He BHIHO B
ABYX warax. Miu, kakyro cuily Hajo MpUIOXHTh, 4TOGBI OTOpBAThb OT CIHMHBI
XOpOILO MOCTaBJICHHYO0 METULIUHCKYIO GaHKYy.

Takux 3amay MOXHO MNpENIONKUTH BEIMKOE MHOKecTBO. Hamo TONBKO MX
COOTBETCTBYIOMIMM 0Opasom chopmynuposats. Psij 3anau Bo3HKKaeT npu aHanuse
CHTYyallH, ONIMCAHHBIX B IMTEPATYPHBIX IPOU3BEIEHUSX, CKa3Kax, KMHOUIbMaX.

MHorue 3anaum, comepkalmecs B CTaHAAPTHBIX MOCOGHSIX, MOKHO Ha3BaTh
$U3MUECKMMU TONIBKO MO (OpMe, HO MAaTeMATUUECKHMH 10 coaepxkanuto. Jlns ux
petenns 13 GU3NKH TpeGyeTcs TONbKO (GopmManbHOe 3HaHKE OCHOBHBIX 3aKOHOB U

OnpeaeNeHi (BCE€ ocTalbHOE JIKUT Ha MOBEPXHOCTH) H... BUPTYO3HOE BllajieHHE
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MaTeMaTHU4YCCKUM alrapaToM. KOHC‘—IHO, WUHTEpECa ayJAuTOpUHU TaKHE 3aJa4H He

BBIBOBYT.

1.2 Ilenp cnoeukypca

Llens cneuxypca «HecrannaptHele 3a7a4ul (GU3UKK» COCTOUT B MOOYKIEHUH
MHTEpeca K (U3MKe, Kak Hayke, OOBACHSMOLIEH OYeHb MHOTHME SBIIEHUS U
MPOLECChl, MPOUCXOIAIINE B HallleM OKPYXEeHWHM, B (OpMHUpOBaHME YMEHHH WU
HaBBIKOB ~NPUMEHEHUS (PU3NYECKUX METOAOB MCCJIEJOBaHUM MPUPOIHBIX

MIPpOLECCOB, Pa3sBUTHUU KPECATUBHOI'O MBILIJIEHUS YYallIUXCS.

MHTerpanus 3HaHMH ydalMxcst O MPUPOJE, YCTAHOBIEHHE MEXKIPEIMETHBIX CBA3EH
Mexay GusMkod u Ouosorueil, naromee 6oiblie BO3MOXHOCTH s  (HOPMHPOBAHUS
NPEICTaBICHUN O €IWHCTBE MAaTE€PHANbHOTO MMpPA, B3aUMOCBS3HM M B3aUMOOOYCIIOBIEHHOCTH
SIBICHUH, WX TO3HABAEMOCTH; (OPMHpPOBAHME YMEHHMH M HAaBLIKOB NMPUMEHEHHs (GH3HMYECKHMX
METOJ0B MCCJIE0BAHMU MPH M3yYeHHH OHOIOrHYECKUX MPOLECCOB.

1.3 3a1a4u 3J1eKTUBHOI'O Kypca

e  VYrnybOneHue 3HaHUH O MaTepHaibHOM MUpeE, CO3/IaHlE B
NIPEeACTaBIEHUM yHaluxcs 0011el KapTUHbBl MUPO3/IaHHsI BO BCEM
€MHCTBE U MHOrooOpa3uu CBOMCTB HEXXUBOM U )KUBOI MPUPOIBI

e O3HaxkoMmyieHHe ydaluxcs ¢ GU3NYECKUMU METOAaMU
MCCIIeIOBaHMS U BO3IEHCTBHUS, KOTOPblEe HAXOAST IMPOKOE
IIPUMEHEHUE, Kak B PU3MKe, TaK U B TEXHUKE

e PasBuTHe OpHEHTALUOHHON U MOTUBAlLIMOHHONW OCHOBBI [1JIs
OCO3HaHHOIO BhIOOpa mnpodeccuu B pamKax eCTeCTBEHHOHAay4YHOTO
¥ QU3UKO — MaTeMaTudeckoro npoduseit o0yueHus

e Pa3BuTHe no3HaBaTeIbHBIX HHTEPECOB, UHTEIEKTYaIbHbBIX U
TBOPYECKUX CIIOCOOHOCTEH yualmxcs B rnpoiiecce
CaMOCTOSITEJILHOTO NpUoOpeTeH!s 3HaHUHM U yMeHU# 1o hu3uKe ¢
MCI0JIb30BAHNEM Pa3INYHBIX UCTOUHUKOB UH(OpMALMH

e  MoOunu3zanuus MbILUICHUS ydalluxcs s TpeBpalieHus
abCcTpaKkTHBIX (HOPMYIUPOBOK B HEYTO KOHKPETHOE U OJIM3KOE,
3aTparmBarolliee He TOJbKO UHTEIEKTYalbHYI0, HO H
3MOLIMOHaNBbHYI0 cdhepy

1.4 Ywmenus, npuobperaeMble VYalllMMUCS TIpoliecce 00YVYeHUs




* HaOmonate n usyuars sBieHMs; ONUCHIBATS PE3YIIbTATE HAGTIONCHHUI

* AHaNM3MpPOBATh YCIOBMS 3a1a4 U [IAHUPOBATh X pellieHue (0CTaHOBKA
NpoGJIeMbI, POTHO3UPOBAHKE Pe3yJIbTATOB, BEIGODP METOMUKH peleHus,
aHaJIM3 N0JTy4EeHHBIX Pe3yJbTaTOB)

e [Ilony4ats, aHanu3uposath U 06061ATH MH(OPMAaIIMIO U3 pa3IUuHBIX

E HCTOYHMKOB: y4eOHasl, Hay4HO-MOMyIApHas TUTEPATYPa, PeCypChl CETH
Hutepner;

* UccnenosaTe pe3ynbTarThl u3MepeHuil 1 HAGMIOACHUH B BUE TaOIUL U
rpadHKOB; KOMIBIOTEPHEIX JI€MOHCTPALMOHHEIX MATEPHAIOB

* OOcyxmath pe3ynbTarThl IKCIIEPUMEHTOB, PEILCHMIl 3a1a4, [eaTh BBIBO/JIBI,
y4acTBOBaTh B AUCKYCCHH

g 1.2 O)KI/L[LaeMbIG PE3YJIBTATHI DJIEKTUBHOI'O Kypca

-

* PasBuTue nosHaBaTeNbHBIX HHTEPECOB, UHTEIEKTYaIbHbIX U
TBOPUYECKUX CIIOCOOHOCTEN.

% * Pacmmpenue Kpyrosopa y4aumuxcs.

*  YMeHue caenath NpaBUIbHbIN aHANM3 YCIOBHUIA 3a/1a40,
NIPEACTaBJIEHHBIX B PA3IMYHBIMU CIOCOOAMU, B TOM YHUCJIE B BUIE
TabauL ¥ rpadukos

* YMeHue BrIOpaTh NPABUILHYIO MOJIEIb, COCTABUTS JIOTHYECKYIO
LENOYKY, IIJIaH JUIsl pellieHus 3a0a49U

* VYMeHue NpeJCTaBNATh Pe3ybTaThl PElleHHs B He0OXO0IUMOI
(bopme: ¢ MCroNb30BaHKEM IPaQUKOB, PUCYHKOB, TAGHUIL,
Anarpamm, KOMIbIOTEPHBIX JEMOHCTPALIMOHHBIX MATEPUAIIOB.

* VYMeHHe COTpyaHHHYATh C TOBapULLamMy, paboTas B rpyre.

1.6 MOHUTOPUHT Pe3yILTATOB

MoOHHTOPHHT pe3yIbTaTHBHOCTH 06YUEHHS OCYLIECTBISETCS:

e Tlyrem cpaBHeHUs pe3y/bTaTOB aHKETHPOBAHMS YHALIMXCS B HAYANE U 11O
3aBepIIeHNHN Kypca

* Pesynbratamu TecTHpOBaHMS C BKIIOUYEHHEM 3a1aHMii 6a30BOr0 YPOBHS H
33JlaHUH 110 IPOrpamMMe CrelKypea (pe3y/bTaThl TeCTUPOBAHMUS LS
y4aluxcs HOCST OPUEHTUPOBOYHBIH XapakTep)

* BemonnenueM yuammmucs 3ananuii TBOPUECKOro Xapakrepa: 3alluTa u
obcyKIeHue pe3yIbTaToB HCcen0Banus, pedepara, KOMIIBIOTEPHOU
Npe3eHTall|H.

* YcnemHocTsio o6yyeHus 110 ecTeCTBEHHOHAYYHOMY U (DHU3HKO —
MaTeMaTHYECKOMY MNPOGHUIIM.

v

1.7 Crpykrypa kypca
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Crpyktypa cneukypca «HectanmaptHele 3a1aui GU3HKW»

B OCHOBHOM COBIIaJa€T CO CTPYKTYpOH MNpOrpaMMbl 3aKJIHOUYHUTENLHOIO 3Tana
Bcepoccuiickoii  onuMmnuanbl IIKOJIBHUKOB 1O  (usuke, cocrasiaeHHoii C.M.
Kozenowm, B.A. KoposunsiM 1 B.A. OpnoseiM. Bomipocsl, BeIXoas1LKe 3a Ipeiesbl
0a30BOM MpoOrpaMMbl, OOBSCHSIOTCS B XOA€ 3aHATHA. | JIaBHOE OTIHUHe
3aKJIIO4aeTcss B COOTBETCTByHOIIEM noabope 3agay. HekoTopbie mnpuMeps!
MPUBE/ICHBI B TIOSCHUTEBHOM 3aMTUCKE U B IPUIIOKECHHUH.

2. ConepxaHue Kypca

9 knacc
1. Ilepsonauanvuvle céedeHus 0 cmpoeHuu 6euwiecmea

OcHOBHbIE TOJIOKEHNS! MOJIEKYISIPHO-KUHETHYeCKON Teopun. OmnpeneneHue
pasMepoB, Macc, CKOPOCTEN MOJIEKYJI, YACIa MOJIEKYJI B e IUHHUIIE 00BEMA.

2. Tennoeovie aenenusn

Tennosoe nBukenue. TerutoBoe paciMpeHHe TBEPABIX Tel U IKUAKOCTE.
TepmomeTpel. Oco6eHHOCTH TEIIOBOTO paCIIUPEHUS BOJIBI.

BuyTpeHnHuss sueprus. /|pa crioco6a n3MeHeHUs BHYTpEeHHEN SHeprum: paboTa 1
Terutonepeaaya. Buasl Tensonepenayy.

Konn4ecTBo TennoTsl. Y aenbHas TEMIOEMKOCTh BeLIeCcTBa. Y ielibHas TerioTa
cropanus tormsuBa. IlnasneHue m orBepaeBanme Ten. Temmeparypa MiaBieHUs.
YIenbHas TEnnoTa IIaBJIeHUs U KPUCTAIIM3ALMH,

Vcnapenne u koHneHcauusi. Kumnenwe. TemmepaTypa kuneHus. YiuenbHas
TEII0Ta Napoodpa30oBaHus U KOHIEHCALUH.

OObsicHeHMe W3MEHEeHHI arperaTHbIX COCTOSHUI BellecTBA Ha OCHOBE
MOJIEKYJIIPHO-KUHETUYECKUX TIPeACTaBICHHUH.

3. Dnekmpuueckue aeieHus

Onextpuszauus Ten. [lBa BuIa 3apsnoB. B3aumopelcTBHE 3apsOKEHHBIX Tell.
Dnexrpudeckoe nose. JJUCKPETHOCTh 3EKTPUYECKOTO 3apsaa. DIeKTPOH.

Onextpudeckudl  Tok.  ['ampBaHWYecKHe  SNEMEHTBL.  AKKYMYJISTODBL.
DneKTpuyecKas Lenb. DNeKTpudeckuii Tok B Metannax. Cuna Toka. AmmnepMerp.
OnexTpuyeckoe HanpsbkeHre. BonbTMeTp. DeKTpHUeckoe CoNpOTUBIICHHME.,

3akon Oma J1s yuacTKa 3JEKTPUYECKON Lienu. YenbHOe CONpOTHBIICHHE.
Peocratel. Buael coenuHenwil NpoBONHMKOB. 3aKOHBl Mapa/uIeNIbHOrO M
MOCTIE0BATEIBHOIO COEAUHEHUS MTPOBOHUKOB.
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PaboTta ¥ MOIIHOCTh TOKa. KOJM4eCTBO TEN0Thl, BBIAEIAEMOE B IPOBOJHHUKE C
tokoMm. Jlamna HaxkanuBaHus.  DJeKTpoHarpepaTesibHble Npubopbl. Pacuer
3JIEKTPOIHEPTHH, TOTpebisieMoit OBITOBRIMU 3J1EKTpOnpubOopamMu.

4. 3Jl€Kmp0M(lZHLln1Hble A6JIEHUA

MaruuTHoe Iojie TOKa. ODJIEKTPOMAarHuThl. ODJIEKTPOMArHUTHOE  pelle.
ITocTOsIHHBIE MarHUThl. MarHuTHOE MOJH 3eMIIH.

JleicTBHE MArHWUTHOIO MOJIsl Ha MPOBOJHUK C TOKOM. DJIEKTPOM3MEPHUTEIIbHbIE
npubOpbl. DNEKTPOBUraTENb MOCTOSHHOIO TOKA.

5. Ceemosoie sgnenusn

Wcrounuku ceeta. IlpsimosnuHeiiHoe pacnpocTpaHeHue cBeta. OObiCHeHHE
COJIHEYHOT'O ¥ JIyHHOT0 3aTMeHui. CKOpOCTh CBeTa.

OtpaxceHue cBeTa. 3aKoHBI oOTpaxkeHus. Ilmockoe 3epkano. Ilepuckom.
[lpenomnenue cBeta. 3akoHbl TpenomieHuss cBera. JIuusel.  DoOKycHOe
pacctosiHie. [TocTpoeHue n306parkeHUM, AaBaeMbIX TOHKOH JIMH30M. OnTryeckas
cuna nuH3bl. Dopmyrna nun3bl. [na3. Ouku. @Doroannapar. IlpoeknnOHHBIN
arnmnapat. bUHOKIIb.

MEXAHHUKA
6. OcHo6bl KUHEMamuKu

MexaHuyeckoe aBwkeHHe. OTHOCUTENbHOCTh ABHXeHMsa. Cucrema oTcyera.
MatepuansHas Touka. Tpaektopus. IlyTe u nepememienue. MrHoBeHHas
ckopocTh. MeToasl HU3MepeHus ckopocTd Teil. CKOpOCTH, BCTpevdaroLluecs B
MPUPOJIE U TEXHUKE. Y CKOPEHHUE.

PaBHOMepHOE W paBHOYCKOPEHHOE TMpSMOJIMHENHHbIE ABMIXKEHMS. YCKOpeHue
CBOOOJIHOTO INaJEeHUS.

['padviky 3aBUCUMOCTH KMHEMATHYECKUX BEJIMYMH OT BPEMEHH B PABHOMEPHOM
¥ PaBHOYCKOPEHHOM JIBM)KEHUSIX.

JIBMKE€HHE 10 OKPYXHOCTH C IIOCTOSHHOM II0 MOMIYJIO CKOPOCTBIO.
IlentpoctpemurenbHoe yckopenue. [lepuon 1 yactora. Yriosast CKOPOCTb.

7. OcHO6blI OUHAMUKU

[lepBeiii 3akoH HetoToHa. MHepumanbHbele cucTembl orcdera. Macca. Cuna.
Bropoit 3akon Hetorona. Cnoxenue cun. Tperuii 3axkoH Herotona. Ilpsamas u
oOpaTHas 3ahayd MexaHWKM. | paBUTallMOHHas CUJa. 3aKOH BCEMMPHOIO
TsaroteHus. Cuna TspkecTH, UeHTp TshkecTd. OnpeneneHne Mace HeOeCHbIX Tel.

JIBukeHHe noJ IeHCTBMEM CUJIbI TSIKECTH C HayajlbHOM CKOPOCThIO. JIBMKeHHE
MCKYCCTBEHHBIX CITyTHUKOB. PacueT nepBoi KOCMHUYECKON CKOPOCTH.




Cuinbl ynpyroctu. 3akon I'yka. Bec Tera, ABUXKYIIETOCS C YCKOPEHHEM IO
BepTukanu. Hesecomocts. Cunbl TpeHus. UncieHHblE MeTOMbI pelienus 3amay
MEXaHUKH. ’

[Ipunumn otHOcuTensHocTH [anues.

8. dnemenmor cmamuxu

PaBHoBecue Ten. MoMeHT cunbl. YcnoBys paBHOBECHS TBEPJAOTO Telna.
YcroituuBocTs Ten. Buakl paBHOBecHs.

9. 3aKoHbl coxpanenus é mexanuke

Nmnynec Ttena. 3akon COXpaHeHHMs HUMIlyJbca. PeakTuBHOe JBHKEHHe.
YCTpOHCTBO pakeThl.

Mexanuueckas pabora. IloTeHumanbHas u KMHEeTHYecKas 3Heprus. 3akoH
COXpaHEHHs SHEPTHH B MEXAHWYECKHX Mpolieccax.

3aBUCHUMOCTh AABIEHUS XUIKOCTH OT CKOPOCTH €€ Te4yeHHus. J|BUKeHue Tea B
KHUAKOCTAX U raszax. YpaBHeHuHe bepHymnu.

Bs3koe Tpenme u cuia conpoTuBieHus. IlogbemHas cuna kpbuia camornera,
KTIJI MmexaHu3MOB ¥ MalluH. '

10. Mexanuueckue konebanus u 80JIH bl

Kone6arensnoe nBuxkenue. CBoGomHble KoneOaHus. AMIIUTYa, TEpHOL,
qacToTa. MareMaTHueckuii = MasSTHUK. @®opmyna nepuoga  KonebaHuii
MareMaTuieckoro masrtHuka. KonebGanus rpysa Ha mnpyxuse. IIpespaienue
SHEPIUHM NpU Kojebate bHOM IBHKeHHH. PacnipocTpaHeH#e KoebanHuil B YIPYrux
cpenax. Ilonepeunsie u npononbHele BomHbl. JiiHa BONHbL CBS3b JUTHHEI BOTHE]
CO CKOPOCTBIO €€ pacnpoCTpaHeHUs U TIEPHOOM (4acTOTON ).

10 knacc
1. Mexanuka

OCHOBHBIE ~ TIOHATMS M ypaBHeHHs  KuWHeMaTWkd. KHHeMmaTHuecky
XapaKTepUCTHKH B  DPA3JIMYHBIX CHCTEMaX OTCYETa: OTHOCHUTEJbHbIE WU
MHBapUaHTHbIE BETUYHHEI.

VIHepuunanbHble cucTeMbl OTCYeTa, NPHHIMI OTHOCHTEIBHOCTH. 3aKOHKI
Herotona. Hewnnepumanehble cucrembr oTcuera. SBnenus, HaGmomaemble B
HEUHEpLMANbHBIX CUCTEMax OTCUeTa.

OcHOBHblE TOHATHS ¥ 3aKkoHl AMHAMHKH. CHIBI B MeXaHMKe. Ilpsamas u
obpaTHas  3amauM  MexaHuKH. MexaHHUECKOE COCTOSIHME — CUCTEMb I

AWHaMHUYECKHe 3aKOHOMEPHOCTH.
MowmeHnT CUJIBI. Y CIIOBUS paBHOBECUA TBEPAOIO Tea.
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BanlaTeJIBHOC nBuxenue. OCHOBHOE YPaBHEHHUC JIMHAMMWKHKU BpallaTeJIbHOTO
IBWXEeHUSI. MOMEHT HHEPLMH. MomeHT HUMITYJIbCA. Kunetnyeckas SHEpru4a
Bpalllaroerocs teja.

3aKOHBI COXpaHCHHUsI B MEXaHHUKE: 3aKOH COXpaHCHHsA HMMITYJIbCa, 3aKOH
COXPaHCHHS MOMEHTA UMITYJIbCa; 3aKOH COXPaHEHUSA SHEPTUH.

MOJIEKYJIAPHAA ®H3UKA H TEPMOJIHHAMHKA
2. OcHo6bl MONIEKYIAPHO-KUHEMUYEeCKO Meopuu

OcHOBHBIE MOJIOXKEHUSI MONEKYJISIPHO-KUHETUYECKOH TEOPHH M UX OIBITHBIE
obocHoBanus. JJuddysus u GpoyHoBckoe nBMKeHMe. BianMmoneiicTBue aTOMOB MU
MOJIEKyJI BellecTBa. Macca u pasmepsl Monekyl. [locTosiHHas ABaraapo.

WneaneHsiii ras. OCHOBHOE ypaBHEHHE MOJEKYISPHO-KHHETHYECKOH TeOpHH
uaeanpHoro rasa. Temneparypa W ee u3Mmepenue. IlocTosiHHas Bonbimana.
AOCONIOTHBIN HyJb. YpaBHEHHE COCTOSHMS HIEanbHOTO ra3a Kak CJeiCTBHE
OCHOBHOT'O YpaBHEHUsI MOJIEKYJIIPHO-KUHETUYECKON TEOPUM ra30B U €ro 4acTHBIE
ClTy4ay IJIs [IOCTOSTHHOTO 3HAa4Y€HHUs TeMIlepatyphbl, 00bemMa U 1aBIICHHUS.

Hacblllennble ¥ HeHaCHIIIEHHbIE MAPBl. 3aBUCMMOCTh IaBICHHS M ILUIOTHOCTHU
HAaCBILLEHHOTO Napa OT TeMIIepaTyphl.

3aBHCHUMOCTb TEMIIEPATYPhl KUIIEHUS KUKOCTH OT AaBJICHHUS.

Kputudeckas temneparypa. KpuTuyeckoe cocTosSHME BellecTBa. Huarpamma
COCTOsiHMsA BewlecTBa. Ilporeccel KOHAEHCAlMM W UCMapeHWs B INIPUPOJAE U
TexHuKe. [lony4yenne coxMKEHHOrO rasa, ero CBOMCTBa U NMpYMEHeHHe.

BraxHocts Bo3myxa. Touka pocbkl Ilcuxpomerp. ['urpomerp. CsoiicTBa
xuakocted. IloBepxnoctHas sHeprus. [ToBepxHocTHOe HaTskeHne. CMayuBaHue.
Kanusnnsipaele sBnesus.

CTpoenue  KpucTamnmoB.  AHM3OTPONHS — KpHCTALNoB.  Ilomnmopdusm.
MoHokpucTaniel ¥ nomMKprcTawibl. I110THAS yrakoBKa HacTHIl B KpUCTaNIax.
IpoctpancTeennas pemerka. DemenTapHas suelika. CHMMeTpHS KPHCTALIOB.

Hebopmauns. Hampsokenue. MexaHndeckue CBONCTBA  TBEPABIX  Tel:
YOPYrocTb, NPOYHOCTb, IUIACTUYHOCTb, XPYNKOCTb. JlMarpamma pacTsKeHus.
Coznanue MaTepuaoB ¢ HeOOXOANMBIMH TEXHUYECKHMH CBOHCTBAMH.

3. Ocnogvl mepmoounamuru

TepmonvHamuyecknit  MOAXOA K  WM3YYEeHHIO  (DU3HYECKHX NPOLIECCOB.
TepmonnHamuyeckue napameTpsl cOCTOSHHUSA Tela. BHyTpeHHss 3HEprus Tena.

IlepBbli  3akOH  TepmomuHamuku.  IlpuMeHeHue IIEpBOIO  3aKOHa
TCPMOIMHAMUMKY K Da3M4YHBIM TEIUIOBBIM IIpoleccaM. AuabaTHBIM mpolecc.
TennoeMKoCTH MPK NOCTOSHHOM AaBIEHHH U TOCTOSHHOM 06beMe.

O6patumeie 1 HeoGpatumele npoueccsl. HeoGpaTnMocTs TeroBbix IIPOLIECCOB.
BTopoii 3akoH TepMOAMHAMUKY U €T0 CTATHCTHYECKUH CMBICI.



Tennosble mammubl. IlpuHumn geiicTBus TernoBbiXx asurateneil. KITJI
TEIJIOBOrO JIBUraTelisl U IyTH €ro MOBbIEHUA. JIBUraTesib BHyTPEHHEr0 CropaHus.
[TapoBast u razoBas TypOuHBI. PeakTHBHbBIe ABUraTed. X0JI0ANUILHbIE MAIIHHEL.

NNEKTPOAUHAMMHKA
4. Dnekmpuueckoe noe

3aKOH COXpaHEeHHUs 3J1eKTPUYecKoro 3apsaa. ToueuHbl W pacripejieseHHbIH
3apsiibl.  3akoH  Kyrnona. Diextpuueckoe mosie.  HampsxeHHocTs.  JIMHMU
HaNpsDKEHHOCTH.  DJIEKTpHUYecKoe TIoje TO4euHBIX 3apsiioB. OmHoponHoe
d1eKkTpudeckoe mone. [loTox Hanps)keHHOCTH 3neKTpuueckoro mois. Topema
['aycca u e€ nmpumeHeHue 1ist pacyeTa 3JEKTPUYECKUX MOJEd.

Oneir Munnukena. PaboTa 31eKTpr4ecKoro nojis NMpy nepeMellieH|n 3apsioB.
Ilotenunan mnons. PasHocTs nortenuuanoB. Hanpskenne. CBa3zs  Mexy
HalpsHKeHUEM U HalpsKEHHOCTHIO. I IpOBOIHUKY B 3JIEKTPUYECKOM TI0JIE.

OnekTpuueckas &MKOCTb. EMKOCTh MJIOCKOTO KOHIEHCATopa. DHepris
3JIEKTpUUYECKOTro 110J1st. [InoTHOCTE 3Heprun. [MsneKTpuKy B 3JeKTPUUECKOM T10JIE.
Jusnexktpuyeckas NpPOHMLIAGMOCTb. MeXaHH3M MOJSIPU3aLMK  IU3JEKTPHKOB.
ONeKTpeThl M CErHeTOIEKTPUKH. IlbesosnekTpudeckuit >pdhekT u  ero
UCTOJIb30BaHHE B TEXHUKE.

5. 3akounvt nocmosaunozo moka

CraunonapHoe 3neKTpruydecKoe nosne. DNeKTpudeckue Lelu ¢ NapaieNbHbIM 1
MOCJIE0BATEIbHBIM COCIMHEHUEM TIPOBOAHMKOB. DIEKTPOABHKYIIAs CUIIA. 3aKOH
Oma nns yuactka nemm, comepxkauero DJIC, u nns nonuoii nemu. Ilpasuia
Kupxroda. PacueT pazBeTBieHHbIX dekTpuueckux nenel. LIyHTs U 106aBOUYHBIE
COINPOTHBIIEHHS.

PaGota u MOIIHOCTE TOKA.

6. Maznummnoe nosae

B3aumonelicTaie TokoB. MaruuTHOE MOJH Toka. MaruutHas uaaykuus. JInHuu
MarHUTHOM MHAyKUMH. MaruutHelii notok. Cuna Awmnepa. [Ipunumn neicTBus
DJIEKTPOM3MEPUTENBHBIX  mpubopoB.  I'pomxorosoputens. Cuna  Jlopenua.
JlBr>KeHHe SNeKTpUYeCKUX 3apsAloB B 3JEKTPMYECKOM M MArHMTHOM MOJSX.
YCKOpUTENH  3apsHkeHHBIX dwacTHU. Macc-cniektporpad. Dddext Xoina.
MarnuTtHsle cBOMCTBa BelecTsa.

7. DNeKMpOMaAZHUMHAA UHOYKYUA



OnekTpoMaruuTHass MHAyKuMs. DJIC MHAyKUMM. 3aKOH 3J€KTPOMArHUTHOM
unaykunu. [pasuno Jlenia. Buxpesoe anekTpuueckoe rnose.

Camonnaykums. MHIYKTHBHOCTB. BiusiHMe cpeabl Ha MHIYKTUBHOCT.
DHeprus MarHUTHOro nouist. [InoTHOCTE SHepruu.

8. Inekmpuueckuil mok 6 paziuunvix cpeoax

OcHOBHbBIE TONOXKEHUs 3NEeKTPOHHOW NPOBOAUMOCTH MeTannoB. CKOpocTh
YIOPSIIOYEHHOTO  JIBM)XKEHMS  DJJIEGKTPOHOB B  IPOBOJHMKE. 3aBHCHUMOCTH
COMPOTHUBJIEHHUS OT TemIrepaTypsl. CBepXIPOBOAUMOCT.

DJIEKTPUYECKMH TOK B MOMYMPOBOJAHWKAX. DJEKTpUYecKas IMPOBOAUMOCTD
NOJIyIIPOBOJAHHUKOB U €€ 3aBUCUMOCTh OT HarpeBaHus U ocsellieHus. CoOcTBeHHAas
U TpHMECHas MPOBOIMMOCTh IIOJYNPOBOAHUKOB. TepmO- M (POTOPE3UCTOpEI.
DJNEeKTPOHHO-ABIPOYHBIM mepexon. TlomynpoBOIHMKOBBIN muonx. TpaH3ucTop.
IIprMeHeHw e 11071y IPOBOIHUKOBBIX TPHOOPOB. _

ONeKTpOHHas  sMuccus.  [IByxajekTpoiHas — Jilamrna.  BonbT-amnepHas
XapaKTepUCTHKa AMOAa. DJEKTPOHHblIE NYYKH W MX CBOWCTBA. JIEKTPOHHO-
JTyudeBasi TpyOKa.

DNIEKTpUYecKHMil TOK B pacTBOpax M pacijiaBaX 3Je€KTPOJIMTOB. 3aKOH
saektponusa. OmnpeneneHue 3apsaa 3JeKTpoHa. [IpUMeHeHMe 3JEKTpOiM3a B
TEXHHUKE.

HecamocToaTenbHBI M caMOCTOSTENBHBIA  paspsiAbl B rasax. Buuel
CaMOCTOSITEJIBHOIO  paspsiiia (TJEOLIMi, WCKPOBOW, JYroBOW, KOpPOHHBII).
Texnnyeckoe wucnosbp3oBaHMe ra3oBoro paspsga. IloHstre o mmasme. MITJI-
reHepaTop.

11 Knacc
KOJIEBAHHUA H BOJTHbI
1. dnekmpomaznumnuvie Konebanus

KonebarensHoe nBuxeHue u konebarensHas cucrema. CBoOOIHbBIE KoeOaHus
B HJeallbHbIX KoJjebaTenbHbIX cucTemax. [ apMonuueckue konebaunus. Ilepuon,
4acToTa, aMIIMTya, (a3a rapMOHHUYeCcKUX KojebaHuil. [TpuHIUN Ccynepro3uuyu.
['papuyeckoe  mpeacraBieHdMe  rapMoOHMYecKMX  Kojebanuil.  ClioxkeHue
rapMOHHYeCKUX Kosnebanuil. BektopHble quarpamMmel.

CBobonHble 371€KTPOMarHuTHbIe KosebaHust B KOHType. [IpeBpalienne sHepruu
B KojebaTenbHOM KoHType. CobcTBeHHass dYacToTa KoieGaHMii B KOHTYPE.
3aTyxalolne 3eKTPOMarHuTHble KojieOaHusl. AHAjoTusi 3JNEeKTPOMArHUTHBIX |
MEXaHWYECKHX KOJeOaHuH.

ABrokonebanus. ['enepatop Hesaryxarolux KojgeGaHuii (Ha TpPaH3UCTOPE).

BeinyxneHnbsle anexTpudeckue kojebanus. Ilepemennsiii Tok. ['eHepartop
NepeMEeHHOro ToKa. JlelcTBylolire 3HAYEHMs HampsHKeHUs W CUJIbI  TOKa.
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AKTHBHOE, €MKOCTHOE M HHIYKTMBHOE CONpOTHBJIEHMs. 3akoH Owma s
2NIEKTPUYECKON LENH NEePEMEHHOro ToKa. MOLIHOCTE B LENKM NMEPEMEHHOTO TOKA.
DnexTpuueckuii pesoHaHc. Pe3oHaHc HanmpskeHWil 1 TOKOB.

Herapmonuueckue konebanus. Crnocobbl mNoiydeHHs HerapMOHMYECKUX
konebanuil. IloHsTHE © chekTpe HerapMOHMYeCKHX Kojebanuil u o
rapMOHH1ECKOM aHaJIu3e NepuoaIudYecKUX MPOLECCOB.

2. InekmpomazHumHobIe 6OIHBI U UIUYECKIUE OCHOBBI PAOUOMIEXHUKU

ONeKTPOMarHuTHOEe moje.  DNEeKTPOMATHWTHBIE BOJHBI M CKOPOCTb KX
pacrnpocTpaHeHus. YpaBHeHue BOJIHBI. OtpasxeHue, IpeJioMIIeHHE,
MHTephepeHLus, AUPPaKUus, MOIIPU3ALNS IJIEKTPOMATHUTHBIX BOJH. DHEprus
DJIEKTPOMAarHUTHOW BOJIHEL. [110THOCTE NoTOKA M3NTyUeHus.

Ilpuaiun  panuoteneoHHOM  CBs3W. Momysauus = U JeTeKTUPOBAHHE.
ITpocreiimmii paiuonpueMHHUK.

3. Ceemoenle 60/1HbI U OnmMuuecKkue npubopbI

Cser Kak snexTpomarautHas BonHa. CkopocTs cBeTa. MiHTepdepeHLus cBeTa.
KorepentHocTs. CrnextpansHoe pasioxenne npu uHTepdepeHunn. Crosune
BonHbl. Jndpakums ceera. Ilpunuun Ioiirenca-®Openens. Meton 30u ®penens.
Andpakunonnas pemerka. [udpakunonubiii cnekTp. OnpeneneHye UIMHBI
cBeToBOM BouHBL. [lonsTue o ronorpacduu. [Toaspusanums cBeTa U eé MpUMeHeHHe
B TexHuKe. Jlucnepcus u nornoienre ceeta. CrieKTpocKor.

ONEKTPOMAarHuTHble  M3IMy4eHHs pasHbIX [JMH BOJAH —  pagMOBOJIHBI,
MH(paKpacHOe  M3NydYeHHe, BHIMMOE  M3ydeHHe,  yIbTpahHOIETOBOE,
PEHTTEHOBCKOE U Y-u3ydyeHus. CBoiicTBa U NPUMEHEHHUE ITUX M3JIyUEHHIA.

['eomeTprueckas onTuka Kak NpefelnbHbINA clydail BOTHOBOM OMTHKH. 3aKOHBI
FEOMETPHUYECKON OINTHKH (MPAMOJUHEHHOr0 PacpoCTpaHeHUs! CBETA, OTPAKEHMUS,
npenomienns). INpunuun @epma. Ilnockoe u cdepudeckoe 3epkana. I[TonHoe
oTpaxenue. Jlunza. @opmyna ToHko# nuH3bl. Cdpuueckas M XpomaTHueckas
abepparusi. YBenndyenne JUH3HL.

I'na3 kak ontuueckas cucrema. Jledekts! 3peHus. OUku.

CeetoBoit motok. Cuna cBeta. OCBelIEHHOCTb. 3aKOHBI OCBELIEHHOCTH.
XapaKTepuCTUKK U3ITyHEHHS.

Ontrueckue npubopel: (oTOANNAPAT, NPOEKLMOHHBIE anmapaThl, JyIla,

MUKPOCKOII, 3pHTeNbHbIE TpyObl, Teneckon. Paspemraromas cnocoGHOCTh
ONTHYECKMX NPUOOPOB.

4. Inemenmor meopuu omnocumensnocmu
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IlocTynatel TEOpUM OTHOCHUTENBHOCTH DHHIuTelHHa. OCHOBHBIE CIEACTBUS
TEOpPUH OTHOCHUTEIIBHOCTH M HX 3KCIepUMEHTalbHasi NMpoBepKa. PensTuBUCTCKUA
3aKOH CJIOXKE€HHs cKopocTed. CkopocTh cBeTa B BaKyyMe Kak IIpelaeiibHas
CKOPOCTb Nepe/lauyu CUrHaja.

3aBHCHMOCThL Macchl Tejla OT CKOPOCTH. 3aKOH B3aUMOCBSI3M MAacChl U SHEPTHUH.

KBAHTOBAA ®U3HKA

5. Céemoesnvie keaumol. /leticmeus céema

Bo3HukHOBeHHE YyuyeHMst o kBaHTax. DorosrnekTpuyeckuih 3PHeKT U ero
3aKOHBl. YpaBHeHue (oTodddexta. DOTOH, €ro 3Heprus W UMIyJasc. Dddekr
Komnrona. Ilpumenenue dhoroaddexra B TEXHUKE.

Hasnenue ceeta. OnbiThl JleOeneBa. BonHoBble W KBaHTOBbIE CBOMCTBA CBETA.
['unoresa ne bpoiia. BonHoBele cBoiicTBa 3nekTpoHa. KoprnycKyisipHO-BOJIHOBOM!
Ayanusm B nipupoze. COOTHOIIEHHE HeOoMNpe/ieIeHHOCTeH.

6. Quzuxka amoma

OnbITEl ¥ $BJIEHUS, TOJTBEPKIAIOIINHE CIOXHOE CTpoeHHe aroma. Mojenkb
atoma Pesepdopna.

KBanToBrle noctyinarsl bopa. Monens atoma Bomopona mo bopy. OmbIThl
®panka ¥ ['epua. CriekTp 3HepreTHHecKUx COCTOSHUN atomoB. [IpoucxoxmeHue
NUHEHYaThIX crekTpoB. CnekTpsl M3my4deHMss M nornoieHus. CrekTpaibHbIH
aHanus. TpyaHocTu Teopuu bopa.

CrnioHTaHHOE W BBIHYXJEHHOE H3NydeHus. JIloMHUHeCHleHUMs U eé CBOHCTBA.

Jlazepsl.
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