rocyjaapcrBenHoe 0w/keTHoe o6meodpazoBaTesibHOe yupexaenue Camapckoii 061acTa
cpeanss o0meodpasoBarTe/ibHAsH HIKO0JIa HMEHH MOJHOro KapaJjiepa opaena Caasel [lerpa BacunbeBuua Kpasuosa
c. CTaponoxBHCTHEBO MYHHIHNIAJbHOro paiiona IToxBucruesckuii Camapcekoii o6nacTu

Pacemotpena CormnacoBana:

Ha 3aceanuu [1IMO 3amectuTeb qupekropa mo YBP
npotokoin Ne 1 e = P.P. AxumoBa
«31» aBrycra 2018 r. «¥4» aerycra 2018 r.

Pa6ouyas nporpamma no ¢pusuke

ana 10-11 knacca

Cocrasnena YUYHUTECIIEM

Tumodeeroii UK.
¢{.n.0., noanucy



HHOACHUTEJIBHAA 3AIIUCKA

HopMmaTuBHbIE mpaBOBbIE TOKYMEHTHI, HA OCHOBAHUU KOTOPBIX pa3paboTaHa paboyas mporpamma:

=

®enepanbHblil 3ak0H «O0 oOpazoBanuu B PO» Ne273-03 ot 29.12.2012 1.

2. @enepanbHbIii KOMITIOHEHT rOCyJapCTBEHHOTO 00pa30BaTEILHOIO CTaHJapTa CPEIHEro o01ero o0pa3oBaHus
1o (hu3uKe, yTBEpkKACHHBINA pruka3zoM MunoOpaszoBanust Poccun ot 05.03.2004r. Ne1089

3. IIporpamma cpennero oOmiero odpaszoBanus no ¢usmke, 10-11 kmaccel, pekoMeHa0BaHHAass MUHHCTEPCTBOM 00pa3oBaHUs M Hayku PO.

Astopsl B.A. Opnos, O.®. Kabapaus, B.A. KopoBun u 1p.

Yyebnuxu:
1. «®usuka 10 knace» I'.S. Mskumes, b.b. byxoBues, H.H. Corckuii — Mocksa: «IIpocsemenue», 2014.

2. «®wusuka 11 knacey I'.S1. Mskumes, b.b. byxosues, B. M.Uapyrun, - Mocksa: «IIpocsemenune», 2016.

Kypc ¢usuku Ha 3tane cpenHero oOuiero oOpa3oBaHus HANPABIEH HA JOCTHKEHUE CICAYIOUINX Uelell:
0C60€eHUe 3HAHWI O METOAAX HAy4dHOrO IO3HAHUSA IPHPOJBI; COBPEMEHHOW (PU3MUYECKONW KapTHMHE MHpa: CBOWCTBAX BeELIECTBA M IOJI,
MNPOCTPAHCTBCHHO-BPEMCHHBIX 3aKOHOMCPHOCTAX, JAUHAMHUYCCKUX W CTAaTUCTHYCCKHUX 3aKOHax MNpHUPOJbI, JSJICMCHTAPHBIX 4YacTULAxXx H
GyHIaMEHTAIBHBIX B3aUMOJCHCTBUSAX, CTPOCHHH W SBOJIONUM BceneHHO#; 3HAaKOMCTBO ¢ OCHOBaMM (YHAAMEHTAIBHBIX (PU3UYECKUX TEOPHI:
KJIAaCCHYECKOM MEXaHUKH, MOHGKYJISIpHO-KI/IHeTI/I‘{eCKOfI TCOpHH, TCPMOAMHAMUKU, KJIACCHYECKOH QJICKTPOANHAMUHKH, CHCHI/IaJ'II)HOI\/JI TCOPpHHU
OTHOCHUTENIBHOCTH, KBAHTOBOW TEOPUU;
061adenue ymenuamu TPOBOAUTh HAOIIOACHNUS, INIAHUPOBATh U BBIMOJIHATh SKCIEPUMEHTHI, 00pabdaThiBaTh pe3yabTaThl U3MEPEHHH, BbIIBUraTh
TUIOTE3bl U CTPOUTH MOJIENH, YCTaHABINBATh I'PAHUIIBI UX TPUMEHUMOCTH;
npumenenue 3nanuil 1o GU3MKe i1 0ObICHEHUS SIBICHUI MPUPOBI, CBOWCTB BELIECTBA, MPUHLUIIOB PaOOThl TEXHUYECKUX YCTPONCTB, PEILICHUS
(1)I/ISI/III€CKI/IX 3a1a4, CaMOCTOSATCIBbHOI'O an06peTeHH${ U OOCHKH JOCTOBEPHOCTHU HOBOI1 I/IH(i)OpMaIII/II/I q)HSI/I'—IeCKOFO COACPIKAHUSA, NCIIOJIb30BaHUA
COBPEMEHHBIX MH(QOPMAIIMOHHBIX TEXHOJOTUHN JUIsl MOMCKA, MepepabOTKU U TMpeAbsBIeHUS Y4eOHON M HayYHO-TIOMYJISPHOW HHQOpMAIMH IO
¢du3uke;
pazeumue nO3HAGAMENbHBIX UHMEPECOG, UHMEIEKMYAIbHbIX U MEOPYECKUX CROCOOHOCmell B TPOIEcCe pelIeHUs (QU3NMYECKUX 3agad U
CaMOCTOSITENIFHOTO MPUOOPETEHNs HOBBIX 3HAHHM, BBHITIOJIHEHUS SKCIIEPUMEHTAIbHBIX UCCIIE0BaHUH, MTOATOTOBKYU JIOKJIA/I0B, pehepaToB U APYrux
TBOPYECKUX paboT;
eocnumanue JyxXa COTpyAHHYCECTBA B MPOLHCCCC COBMCCTHOTO BBIINOJHCHUA 3adad, YBAKUTCIBHOIO OTHOLICHUA K MHCHHUIO OIIIIOHCHTA,
000CHOBAHHOCTH BBICKA3LIBAEMOM IIO3UIMHU, TOTOBHOCTH K MOpaHBHO-BTH‘{eCKOﬁ OICHKC HCIIOJIBb30BAHUSA HAYYHBIX IIOCTPI)I(GHI/IP'I, YBaXXCHHUA K
TBOpLIAM HAayKH U TEXHUKH, 00€CIIEUNBAIOIIMM BEAYILYIO pOJIb (PU3UKHU B CO3JAHUU COBPEMEHHOI'O MHpa TEXHUKH;



UCROJIb308aHUE NPUOOPEMEHHBIX 3HAHUI U YMEHUH JUI PEIICHUs MPAKTUYECKUX, KU3HEHHBIX 33]a4, PallMOHAIBHOTO NPUPOAONOIH30BAHUS U
3alIMTBI OKPYXKAIOIIEH cpe/ibl, 00ecIiedeHus] 0€30MaCHOCTH KU3HECITEIIbHOCTH YEI0OBeKa U 00ILECTBa.

Mecmo npeomema 6 yuebnom niame.
CornacHo y4eOHOMY IUIaHy IIKOJBI OTBOAMTCS 238 yacoB it 00s3aTENbHOTO HM3y4YeHUs (U3MKM Ha CTYNEHH CpEIHEro oO0IIero
obpazoBanus. B Tom uncne B 10 kiacce — 136 vacos, 11 kimaccax - 102 yueOHbIX yaca u3 pacuera 4 - 3 ydeOHBIX Yaca B HEJIEIIO.

Oouieyuedonvie ymenus, Ha6bIKU U CNOCOOBL OeAMENbHOCU.
[Tporpamma npenycmarpuBaer (OpMUPOBAaHHE y IIKOJIBHUKOB OOIIEYy4eOHBIX YMEHMH U HaBBIKOB, YHHUBEPCAJIBHBIX CIIOCOOOB IESTENbHOCTH U
KJTFOYEBBIX KOMIETEHIMI. B 3TOM HampaBieHWH MPHOPUTETAMHU JUIA IIKOJBHOTO Kypca (pU3MKHM Ha 3Tame cpeaHero odpa3oBaHus (MPOQHIEHBINA
YPOBEHB) SIBIISIIOTCS:
Ilo3nasamenvuan 0eamenbHoOCHb:
— WCTIOJNB30BaHUE IS TO3HAHUS OKPYKAIOMIETO MHpa Pa3IMYHBIX ECTECTBEHHOHAYYHBIX METOJIOB: HAOIIIOJICHHE, W3MEPEHHE, SKCIIEPHMEHT,
MO/JICJIUPOBAHHUE;
— ¢opMHpOBaHUE YMEHUN pa3nuyaTh (PaKkThl, TUIOTE3bl, IPUYMHBI, CIEACTBUS, 10Ka3aTEIbCTBA, 3aKOHbI, TEOPHH;
— OBJIaJIEHHE aIeKBAaTHBIMU CIIOCO0aMHM PELICHHUS TEOPETUYECKUX M HIKCIIEPUMEHTAIbHBIX 33/1a4;
— MPUOOPETEHHE OIbITA BBIABM)KEHUS TUIIOTE3 AJIsl O0bSACHEHHSI U3BECTHBIX (DAKTOB M SKCIIEPUMEHTATBHOMN MPOBEPKH BBIABUTAEMbIX THIIOTE3.
Hnghopmayuonno-KOMMyHUKAMUEHAA 0eAMENbHOCH:
— BJIQJICHWE MOHOJIOTHYECKOW M JUAJIOTMUYECKON peublo, Pa3BUTUE CIOCOOHOCTH MOHUMATh TOUKY 3pEHMsI cOOECeTHMKAa U TPU3HABaTh MPaBO Ha
MHOE MHEHHUE;
— UCTOJIb30BaHUE JIJISl pELIEHUS] T03HABATENbHBIX 1 KOMMYHUKATUBHBIX 33/1a4 Pa3IMYHbIX HCTOYHUKOB HH(OpMALIUH.
Pechnexcuenan deamenvnocmo:
— BJIaJICHUE HaBbIKaMM KOHTPOJIS M OLIEHKU CBOEH IEATEIIBHOCTH, YMEHHEM IIPEIBUIETh BO3MOKHBIE PE3YJIbTAThl CBOMX JEHCTBHIM:
— opraHusanus yuyeOHoM JesITeIbHOCTH: TOCTaHOBKA LENH, INIAHUPOBAHUE, OTPE/IETICHNE ONTUMAIBLHOTO COOTHOIIEHUS LIEJIU U CPEJICTB.

OCHOBHOE COAEPKAHUE
®u3uKa ¥ MeTOAbI HAYYHOI'0 MO3HAHUS
®usznka — Hayka o mpupone. Hayunsle MeTo1bl MO3HAHUS OKPYKAIOLIET0 MUPA U UX OTJIMYHUS OT IPYTHMX METO/I0B Mo3HaHus. Posb sxcnepuMenTa u
TEOpUU B Tpollecce MO3HaHUS MpHupoabl. MonenupoBaHue ¢Gu3nuecKux sBIeHUN U mpoueccoB. Hayunsie rumote3pl. dusznueckue 3aKOHBI



Ouznyeckue Teopuu. ['paHUIbl TPUMEHUMOCTH (U3MYECKUX 3aKOHOB M Teopuil. [lpunuun coorBeTcTBHs. OCHOBHBIE 3J€MEHTHI (DU3MUECKON
KapTUHBI MUDA.
Mexanuka

Mexanuueckoe ABM)KEHHE U €ro BuAbl. OTHOCUTENBHOCTh MEXaHMUECKOro JBMkKEeHMs. [IpsMmonuHeliHoe paBHOycKopeHHOe JBHWKeHue. [IpuHuun
OoTHOcUTeNbHOCTH ['anmuies. 3akoHbl TUHAMUKU. BcemupHoe TiroreHue. 3akOHbl coXpaHEHHMs B MexaHuke. [IpenckasaTenbHas cuiia 3aKOHOB
KJIACCMYECKOM MexaHukH. lcronb3oBaHHE 3aKOHOB MEXAHHKHU JiI OOBSCHEHUS ABM)KCHHUS HEOCCHBIX Tell U s Pa3BUTUS KOCMHYECKHX
uccie10BaHui. [ paHuIbl MPUMEHUMOCTH KJIIACCUYECKOW MEXaHUKH.
JeMoHcTpanum:
3aBUCHUMOCTh TPAEKTOPUHU OT BEIOOPA CUCTEMBI OTCUETA.
[TameHue Ten B BO3yXe U B BAKyyME.
SIBiieHue nHEepUUH.
CpaBHeHue Macc B3aUMOJICHCTBYIOIIUX TEJI.
Bropoii 3akon HeroTona.
N3zmepenue cui.
CrnoxeHue cuil.
3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AepopMariui.
Cunel TpeHus.
VYcnoBus paBHOBECHS TeET.
PeaktuBHOE NBHKEHUE.
[Iepexon moTeHMaIbHON PHEPTUH B KHHETUUECKYIO M O0paTHO.
JlabopaTopHble padoThbI:
W3mepenune yckopeHHsi CBOOOHOTO MajIeHHUS.
HccnenoBanue ABMKEHUs TeNa MOJ AEHCTBUEM MTOCTOSIHHOM CHJIBI.
N3yuenue nBuKEHUS TEJ IO OKPYKHOCTHU MO IEUCTBUEM CHIIBI TSKECTH U YIIPYTOCTH.
HccnenoBanue ynpyroro 1 HEynpyroro CTOJIKHOBEHMI TEIL.
CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBUKEHUU Tela MOJ| AEUCTBUEM CUJI TSDKECTH U YIPYTOCTH.
CpaBHeHue pabOoThI CUJIBI C U3BMEHEHHUEM KHHETHUECKON SHEPIUH Tea.

Mouaexyasipaas puznka



Bo3HUKHOBEHHE aTOMUCTHUYECKON TUIIOTE3bl CTPOCHHUS BEIIECTBA M €€ dKCIIEpUMEHTANIbHBIE JJ0Ka3aTelbcTBAa. AOCOIOTHAS TeMIlepaTypa Kak Mepa
CpelHEl KMHETHYECKOM 3HEpruM TEIUIOBOIO ABM)KEHMS 4acTUll BelllecTBa. Mojenb uiealbHOro rasa. JlaBieHue raza. YpaBHEHUE COCTOSHUS
uaeanpHoro raza. CTpoeHue 1 CBOMCTBA )KUIKOCTEN U TBEPABIX TEIl.
3akonbl TepMoarHamMuku. [lopsiok u xaoc. HeoGpaTumMocTh TEIIOBBIX MPOILIECCOB. TEIIOBBIE IBUTATEIN U OXPaHa OKPYKaroIIeh Cpeibl.
JdemoncTpanum:
Mexanuueckasi MOJIeIb OPOYHOBCKOTO JBUKECHHUS.
H3MmeHeHue naBlieHus ra3a ¢ U3MEHEHUEM TEeMIIEpaTyphl IIPU MOCTOSITHHOM 00beMe.
H3meHenune o0bema raza ¢ i3MEHEHHEM TeMIIepaTyphl PU MOCTOSHHOM JIaBJICHUU.
H3meHnenne o0bema raza ¢ i3MEHEHUEM JIaBJICHUs NP MOCTOSIHHOM TeMIiepaType.
Kunenue Bob! Ipu NOHMKEHHOM JIaBJICHUU.
Y CTpoicTBO ICUXPOMETPA U TUTPOMETPA.
SIBneHre MOBEPXHOCTHOTO HATSKEHUS KUIKOCTH.
Kpucrannuueckue u amopdHsie Tena.
OO0beMHbIE MOJIENTU CTPOSHHS KPUCTAJLIOB.
Moenu TEIIOBbIX ABUTATENEN.
JlaboparopHbie padoThI:
N3mepeHne BIa)KHOCTH BO3yXa.
H3mepenue yaenbHOU TEIUIOTHI IJIaBIEHUS JIbJA.
H3mepeHne moBEpXHOCTHOTO HATSIKEHUS KUIKOCTH.
DJIeKTPOAMHAMHUKA
DJIeMEHTAPHBIN AIEKTPUUECKUH 3apsil. 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO 3apsna. DJIEKTPHUECKOoe Mojie. DIeKTpuueckuil Tok. 3akoH Oma aiist
MOJIHOM 1ienu. MarauTtHoe noJie Toka. [1na3ma. JleiicTBue MAarHUTHOTO MOJIS HA JBUXKYIIHMECS 3apsKEHHbIE YaCcTULIbL. SIBJIEHUE 3J€KTPOMarHuTHOM
UHAYKIHUHA. B3aMOCBS3b 2JIEKTPHUUECKOr0 U MAarHUTHOTO Mmosieid. CBOOOHBIE 2NIEKTPOMAarHUTHBIE KOJIeOaH . DIIEKTPOMArHUTHOE TIOJIE.
DNIeKTpOMarHuTHbIE BOJIHBI. BoHOBBIE CBOMCTBA cBeTa. Pa3nnyuHble BUABI AJIEKTPOMATHUTHBIX U3TYYEeHUN U UX MPAKTUUYECKUE TPUMEHEHUSI.
3aKoHBI pacpocTpaHeHus cBeTa. OnTuyecKkue NpuOopsI.
Jdemoncrpanum:
DIIEKTPOMETD.
[IpOBOTHHUKY B AJIEKTPUYECKOM II0JIE.
JIMPNEeKTPUKHY B 2JIEKTPUYECKOM TIOJIE.
OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.



DNEKTPOU3MEPUTENbHBIE TPUOOPBHI.
MarauTHo€e B3auMOJICHCTBUE TOKOB.
OTKJIOHEHNE 3JIEKTPOHHOT'O IIyYKa MarHUTHBIM I1OJIEM.
MarnuTHas 3anuch 3ByKa.
3aBucumocts 3/1C MHAYKLIHUN OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MTOTOKA.
CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.
Ocuusiorpamma nepeMeHHOro Toka.
['eneparop nepeMeHHOr0 TOKA.
W3nydyenue u npyuemM 31€KTPOMarHUTHBIX BOJIH.
OTtpakeHue U MpeJIoOMICHUE AIEKTPOMAarHUTHBIX BOJIH.
WuTepdepenmus ceera.
Hudpakuus cera.
[Tonyuyenue criekTpa ¢ TOMOIIBIO IPU3MBI.
[Tomryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIeTKH.
[Tonsspu3zanus ceera.
[IpssMOoNMHENHOE pacIpOCTpaHEHUE, OTPAXKEHUE U IIPEIIOMIICHUE CBETA.
Ontuueckue mpuOOpsI
JlabopaTopHble padoThbI:
H3mepeHue 351eKTpUYecKoro COPOTUBIIEHUS C IIOMOLIBI0 OMMETpA.
N3mepenue 3/IC 1 BHYTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.
H3mepenue 351eMEeHTapHOTO 3aps/ia.
H3mepeHne MarHuTHOM UHAYKIUH.
OmnpeneneHne CIEeKTpaIbHBIX IPAHUL] YyBCTBUTEIBHOCTH Y€JI0BEYECKOTO Ii1a3a.
H3mepenue nokasaress MpeioMIIEHUs CTEKIIA.
KBanToBas ¢pu3uKa M 3JIeMEHTBI ACTPO(PHU3NKH
I'umoresa [Tnanka o kBantax. ®otorddexr. Poron. ['umoresa ae bpoityis 0 BOTHOBBIX cBOKCTBAX yacTHIl. KOpmycKyIsipHO-BOHOBOM Tyain3M.
[Inanerapnas mogens aroma. KBaHToBBIE€ mocTynatsl bopa. Jlazepsr.
Ctpoenue aToMHOTO sipa. SnepHsie cuibl. [ledexT mMaccsl M 3HEprus CBA3M sijipa. SaepHas sHepreTruka. BnusHue noHu3upyromei paguanii Ha
JKUBBIE OpraHu3Mebl. Jl03a u3inydeHus. 3aKOH PaJMOAKTUBHOTO paciaia. DIeMeHTapHbIe YacTUllbl. DyHIaMEeHTaIbHbIE B3aUMOICHCTBHS.



ConHeyHast cuctema. 3Be37bl U MCTOYHHMKU uX sHeprud. ['amaktuka. IIpoctpancTBeHHBbIe MacmiTaObl HaOmogaemoit Bcenennoit. CoBpeMeHHBIC
MIPEICTABJICHUS O MIPOUCXOXKACHUH U 3BoJtonnu CosHia U 3Be311. CTpoeHue u 3Bojtonus BeeneHHoi.
JdemMoncTpanuu:
Dorodddexr.
JInnelyaTele CIIEKTPHI U3IIy4YECHHUS.
Jlazep.
C4YeTurK HOHU3UPYIOLIMX YACTHII.
JlaGopaTropHble padoThbI:
Hab6mronenue nuHeRYaThIX CIICKTPOB.

TPEBOBAHMUSA K YPOBHIO IIOJII'OTOBKH BBIITYCKHUKOB
B pe3ynomame uzyuenus gpuzuku Ha npounbHom yposHe yueHUK 00J14CeH
3HAMb/NOHUMAMb:
cmbicnt nowamuil: HU3AYECKOE SBIICHUE, TUIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO, B3aUMOJICHCTBUE, DJIEKTPOMATHUTHOE I0JI€, BOJHA, (POTOH, aTOM,
aTOMHOE $/1p0, HIOHU3UPYIOLLME U3IIyUeHUs], [UIAHETa, 3B€3/1a, TallakThKa, Beenennas;
CMbIC (husuueckux eeuduH: CKOpPOCTh, yCKOPEHHUE, Macca, CUila, UMITYJIbC, padoTa, MeXaHU4ecKasi YHeprHsl, BHYTPEHHSSI SHEPrus, aOCOMOTHAs
TEeMIIepaTypa, CPeIHsS KUHETHUECKasi JHEPTUsl YaCTHUI] BEIIECTBA, KOJIMYECTBO TEIJIOTHI, 3JIEMEHTAPHBIN 3JIEKTPUUECKHI 3apsi;
cMbICl pu3uuecKux 3aKOH08 KIACCUYECKON MEXaHWKH, BCEMHPHOIO TATOTEHHUS, COXPAHEHMsI HPHEPrUH, UMIYJbCa U SJIEKTPUUYECKOIro 3apsja,
TEPMOJMHAMUKH, 3JIEKTPOMAarHUTHON UHIYKIMH, (poTo3PPexTa;
6KJ1A0 POCCUIICKUX U 3apPYOeIHCHBIX YUEeHbIX, OKA3aBIINX HauOOJIbIlIee BIUSHUE HAa Pa3BUTHE (PU3HKY;
ymembw:
ORUCHIEAMb U 00BbACHAMb (Pu3UYecKUe A6NEHUA U CEOUCMEa men. JBIKCHUE HEOECHBIX Tel W MCKYCCTBEHHBIX CITYTHHKOB 3€MIIM; CBOWCTBA
ra3oB, XUAKOCTEH M TBEPIbIX TEJ; JIEKTPOMArHUTHYIO HHIYKIHIO, PAaCpOCTPAHEHUE ASJIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA;
U3ITy4eHUE U MOTIIONIEHUE cBeTa aToMOM; (hoTodh(DeKT;
omauyamse TUNIOTE3bI OT HAYYHBIX TEOPHIl; 0e1amsb 66160061 HA OCHOBE SKCIIEPUMEHTAIbHBIX TaAHHBIX;
npueooums npumepsl, noKasvlearoujue, Yno . HaOIIOICHNS U YKCIIEPUMEHT SIBJISIFOTCSI OCHOBOU ISl BBIABM)KCHUS TUIIOTE3 M TEOPHUH, MTO3BOJISIFOT
MPOBEPUTH UCTUHHOCTh TEOPETHUYECKHUX BBIBOAOB; (PU3UYECKAsT TEOPHs AaeT BO3MOXKHOCTb OOBSICHSITH M3BECTHBIC SBJICHUS MPUPOJIBI M HAyYHBIC
(bakThI, TpeICKa3bIBaTh €Ie HEU3BECTHBIC SBJICHMUS;
npUEOOUmMsd NPUMEPLl NPAKMUUECKO20 UCHOIb306AHUA (PU3UUeCKUX 3HAHUI. 3aKOHOB MEXaHWUKH, TEPMOIAMHAMHUKH W DJIEKTPOJUHAMUKH B
SHEPTEeTHKE; PA3JIMYHBIX BHUIOB AJICKTPOMATHUTHBIX M3JIYYCHHH IJIi Pa3BUTHSA PaJWO M TEIEKOMMYHHUKAIIUH, KBAHTOBOM (DM3MKH B CO3JAaHUU
SIEPHOW SHEPTreTUKH, JIA3€POB.



Kanennapno - rematnyeckoe niiannposanue B 10 kinacce. (4 yaca B Henesto, 136 yacos B ron).

OcHOBHEBIE IIOHATHA,

PesynbTarsl 00ydeHus

s Tema ypoxka g S % 3aKOHBI B XOJI€ H3YUeHHs] YpoBeHb 00s3aTeIbHOM
= 2 = 5 | a & =y [OJArOTOBKH
2 | & 3 5 s¢|& |FE
= = MoF | Q m Z
1 1 IToBTOpEHME MaTepuana 1 OCHOBHBIE MIOHATHUSA U 3aKOHBI YMeTh NpUMEHATh IPOIIECHHBIN
3a Kypc 9 knacca MaTepuaia 9 kiacca. MaTepua Ipu pelIeHUH
pacueTHBIX, KAYECTBEHHBIX U
rpaduUecKux 3a1ad.
2 2 [ToBTOpeHue marepuana 1 OCHOBHbIE MIOHATHUS U 3aKOHBI YMeTb NPUMEHATH PONACHHBIN
3a Kypc 9 knacca MaTepuana 9 kiacca. MaTepua Ipu peuIeHUH
pacyeTHBIX, KAYECTBEHHBIX U
rpaduUecKux 3ajad.
3 3 [ToBTOpEHME MaTepuana 1 OCHOBHBIE MOHATHUS U 3aKOHBI YMeTh NpUMEHATH IPOIIEHHBIN
3a Kypc 9 kiacca MaTepuaia 9 kiacca. MaTepuai pu peuieHUH
pacueTHBIX, KAYECTBEHHBIX U
rpaduyecKux 3aaay.
4 4 Juarnocruueckas 1 KP Nel OCHOBHBIE TIOHATHUS U 3aKOHBI YMeTb IPUMEHATH PONACHHBIN
KOHTpOJIbHAs padoTa. MaTepuaia 9 kiacca. MaTepua Ipu peuIeHUH
pacueTHBIX, KAYECTBEHHBIX U
rpaduUecKux 3aad.
KUHEMATHUKA MATEPHAJIBHOM TOYKH (23 YACA).
5) 1 ®u3nka U NO3HaHUE §1,2 1 Ponb ¢pusuku B coBpeMeHHOM YMeTh OOBSICHATH POJib GUKKH B

MUpa.
DKCTepUMEHTAIbHBII
xapaktep QU3UKH.
Kiaccnyeckas MexaHuka
HreroTona.

MHPE, OCHOBHBIC OTaIlbl
IIO3HaHMA, MCXaHHKaA,
KHMHEMAaTUKa, JMHaAMHUKa.

COBPEMEHHOM MUPE, CBSI3b C
JPYTUMH HayKaMH, Kilaccuueckas

MexaHuka HploToHa 1 ee rpaHHIIbI
NPUMEHUMOCTH, 3HaTh OCHOBHBIE

3Tarbl pa3BUTHs (PU3UKH,




O6T>SICH$ITL, 4TO U3Yy4aCT MCXaHUKaA.

6 OKCHEpUMEHT. 3aKOH. § 1,2 Posnb ¢pu3uku B COBpeMEHHOM YMeTb 00BSICHATH TOHATHS
Teopus. ®usznueckue MUPE, OCHOBHBIE 3TaIlbl AKCIIEPUMEHTA, 3aKOHA, TEOPUH,
MOJIEJIH. MO3HAHUS, MEXaHHKa, busznyecKkux Mojenei, 3HaTh
KMHEMAaTHKa, JUHAMHKA. OCHOBHBIE JTalbl Pa3BUTHUS
(bu3uKH, OOBSICHATH, YTO U3y4aeT
MEXaHHKa.
7 Ilonoxenue TOYKU B §3.4,7 Onucanue IBUKCHUS Tella VYMeTh ONUChIBAaTh JIBHKCHHE
IIPOCTPAHCTBE. KOOpPJMHATHBIM U BEKTOPHBIM KOOPJMHATHBIM U BEKTOPHBIM
Tpaexropus. 3akoH croco0oM, TPaeKTopus, MyTh, croco0aMu, 3HATh MOHATHUS: MYTh,
JIBUKCHUSI. [epeMELICHHE. . IepeMeLIeHUE, TPACKTOPUSI.
ITepemerienue. I1yTs.
CniocoObl onucanus
JBUKCHHUS TeJIa.
8 Bekropa n nuHelHbIe §5 MarepuanbHas Touka, cucreMsl | MimeTs npencrasiieHue o
orepanuu HaJl KOOpJIMHAT, TEJIO OTYETa, paUyC | KHHEMATHKE Kak O HayKe, 3HaTh
BEKTOpaMHU - BEKTOP, JEHCTBUS HaJl OCHOBHYIO 33/1auy KHHEMaTHKH,
BEKTOpaMHU YMETb ONPENENSATh OJI0KEHHE
TOYKH B IPOCTPAHCTBE C TOMOUIBIO
paanyc — BEKTOpa, IPOU3BOJUTH
JIENCTBUS HaJl BEKTOPAMH.
9 [Ipoekuyu BEKTOpPOB §6 MarepuanbHas Touka, cucteMsl | MImets npeacrasineHue o
KOOpJIMHAT, TEJIO OTYETa, pauyC | KHHEMAaTHKe KaK O HayKe, 3HaTh
- BEKTOP, JEHCTBUS Hal OCHOBHYIO 33/1auy KHHEMaTHKH,
BEKTOPAMH, YMETb HaXOIUTh YMETb ONPENENATh MOJI0KEHHUE
MIPOEKIIMY BEKTOPOB U TOYKH B POCTPAHCTBE C MTOMOUIBIO
ONPEAEIATh 3HAKU NPOEKIIH. paanyc — BEKTOpa, IPOU3BOJUTH
JIECTBHS HaJl BEKTOPAMHM.
10 PaBHOMepHOE §8-10 CkopocTsb Tena npu YMeTh nony4yarb ypaBHEHHE

IPSAMOJIMHENHOE

PaBHOMEPHOM MPSAMOJIUHEHHOM

PAaBHOMEPHOT'O IPSIMOJIMHEHHOTO




JIBIDKECHHE.

JIBUKCHHUH, YPABHECHUE
PaBHOMEPHOIO
IIPSAMOJIMHEMHOTO IBUKCHMUS.

JBU>)KEHUS B BEKTOPHOU U
CKaJSIpPHOH (popMe, yMETh periaTh
rpaduyecKre U pacueTHHIC 3a/1a4H.

11 7 Pemenue 3amay mo reme | §8 -10 CKopocCTh Tena npu YMeTh nony4yaTh ypaBHCHHE
«PaBHOMEpHOE PaBHOMEPHOM IPSMOJIUHEHHOM | PABHOMEPHOTO MPSIMOJIMHEHHOTO
pSIMOJIMHEHHOE JBUKCHHUH, YpAaBHEHUE JBUKEHUS B BEKTOPHOM U
JIBUKCHHE) PaBHOMEPHOTO CKaJISIpHOI (popMe, yMETh peliaTh

MIPSIMOJIMHEHTHOTO IBHYKCHHUSI. rpaduUecKue u pacyeTHbIC 3aJauu.

12 8 Cpennsist MrHoBeHHast 1 | §11, 12 CpenHsist MTHOBEHHAsI U OOBSCHATH MOHATHUS: CPETHSSA,
OTHOCUTEJIbHAsA CKOPOCTh OTHOCUTEJIbHAsL CKOPOCTh MI'HOBEHHAasl, OTHOCUTEJIbHAS
JIBIDKCHMSL. JIBUYKEHUSI. CKOpPOCTb, YMETh aHAJIU3UPOBATh,

CpaBHUBATb, CTPOUTH TPaPUKH.

13 9 3aKOH CIIOXKEHUs §11, 12 OCHOBHBIE MOHATHS U 3aKOHBI YMeTh aHaIu3upOoBaTh,

CKOpOCTEH TEMBI. CpaBHMBATh, PEIIaTh
KauyeCTBEHHbIE, TpapUuecKue u
BBIUHCIIUTENIbHBIE 3a/1a4H.

14 10 Yckopenue. §14 — MrHOBEHHOE YCKOPEHUE, 3HaTh MOHITHE MTHOBEHHOTO
[TpstmonuHeitHOe 16 HaXO0XJIEHUE CKOPOCTH Teja U YCKOpPEHUs, YMETh HaXOUTh
JBUKECHHE C €ro KOOpAMHATHI B JII00OH CKOpPOCTb T€JIa M €ro KOOpJAUHATY B
MOCTOSIHHBIM MOMEHT BPEMEHH. 10001 MOMEHT BpEMEHH NpHU
YCKOpPEHUEM. JBUKEHUHU C TTOCTOSITHHBIM

YCKOPEHHEM, pa3BUBATh HABBIKU
pelieHus rpaduyecKux u
pacueTHBIX 3ajau.

15 11 JlaGopaTtopHnast pabota §14 — JIP Nel MrHoBeHHOE YCKOpPEHHE, 3HaTh MOHITHE MTHOBEHHOTO
«Onpenenenue 16 HaXO0XJIEHUE CKOPOCTH Teja U YCKOpPEHUs1, YMETh HaXOUTh

YCKOPEHHUS Tea Mpu
PaBHOYCKOPEHHOM
JIBIDKEHUM.

€ro KOOpAMHATHI B JII00OH
MOMEHT BPEMEHH.

CKOPOCTB TeJIa U €r0 KOOPAWHATY B
10001 MOMEHT BpEMEHH NPH
JBHMIKCHUU C TIOCTOSIHHBIM
YCKOpEHHEM, Pa3BHBATh HaBBIKH




peneHust rpaduIecKux u
pacyeTHbIX 3aay.

16 12 CBoOonHoe maneHue ten. | §17,18 Yckopenue cBOOOIHOTO YMeTh ONUCKHIBATH IBHKEHHUE TEIa
MaJICHUS, OTIMCAHKUE JIBUKCHUS C TIOCTOSIHHBIM YCKOPEHHEM
TeJla ¢ MTOCTOSHHBIM CBOOOTHOTO TIAJICHUS, YMETh
YCKOPCHHUEM. pemaTh 3aJa4M ¢ IOMOIIIbIO
anropuTMa.
17 13 Pemenne 3agau mo reme | §17,18 OCHOBHBIC TOHATHUS M 3aKOHBI YMeTh aHaIu3upOBaTh,
«Y CKOpeHHe CBOOOTHOTO TEMBL. CpaBHHBATh, PEIIATh
TaCHUS KaueCTBEHHBIC, TpaQUIeCKHe U
BBIYMCIIMTEIILHBIC 33/1a4H.

18 14 ['paduyeckoe onucanue | §17,18 OCHOBHBIE MOHATHS U 3aKOHBI YMeTh aHanu3upOBaTh,
CBOOOIHOTO ITaJICHUS. TEMBI. CpaBHUBATH, PEIIAThH
ANTOPUTMBI pelIeHUs KaueCTBEHHbIE, TpapuuecKue u
3aad. BBIYMCIIMTEIILHBIC 3a/1a4H.

19 15 Pemrenne 3amau mo reme | §8-18 OCHOBHBIE ITOHITHA U 3aKOHEI YMeTh aHaTu3upOBaTh,
«Pa3nmuunbie BUIBI TEMBL. CpaBHHBATh, PEIIATh
MEXaHUYCCKOTO KaueCTBEHHBIC, TpaQUIeCKue U
nerkeHus. ['paduxu BBIYMCIIUTEIILHBIC 33/1a4H.
JIBUKCHUSI

20 16 bannmucruueckoe §17,18 OCHOBHBIC TOHATHUS M 3aKOHBI YMeTh aHaIu3upoBaTh,
JIBUKCHHE. AJTOPUTMBI TEMBL. CpaBHHBATh, PEIIATh
pEIIeHus 3a71a4 10 TeMe. KaueCTBCHHBIC, TpapUIecKue U

BBIYMCIIMTENILHBIC 3aJa4H.
21 17 Oo6o06maromuit ypok mo | §1-18 OCHOBHBIE NIOHATHS U 3aKOHBI YMeTh aHanu3upoBaTh,
teMme «KuHemaTuka» TEMBI. CpaBHHBATh, PEIIaTh
KaueCTBEHHbIE, Tpa@UuecKue u
BBIYMCIIMTEIILHBIC 33/1a4H.
22 18 Pemrenue 3amad mo reme | §1-18 OCHOBHBIE ITOHATHAA U 3aKOHBI YMeTh aHaTu3HpOBaTh,

«Kuaematuka»

TCMBI.

CpaBHMBATh, pelIaTh




Ka4yeCcTBEHHbBIE, rpauIecKue u
BBIYUCIIUTENILHBIC 3a0a4H.

23 19 KonTponpHas padorano | §1-18 KP Ne2 OCHOBHBIE OHATHS U 3aKOHBI YMeTb aHaTu3upOBaTh,
teme «KnHemaTtunka TEMBI. CpaBHUBATh, PEIIATh
MaTepHaTbHOU TOYKHY Ka4yeCTBEHHbBIC, rpa)uIecKue u
BBIYUCIIUTEIILHBIC 33/1a4H.
24 20 PaBHOMepHOE nBmkeHue | §19 CKOpOCTb, VYMETh ONUCHIBATE IBUKEHUE
TOYKH 110 OKPY>KHOCTH. [EHTPOCTPEMHUTEITHHOE TOYKH C IEPEMECHHBIM YCKOPCHHEM,
YCKOpPEHUE TPU PABHOMEPHOM OTIPEACISATH CKOPOCTh H
JIBUKCHUH TOYKH 10 [EHTPOCTPEMHUTEITHPHOE YCKOPCHHE
OKPYKHOCTH. TIPY IBHKESHUH TOYKH 10
OKPY)KHOCTH.
25 21 [locTynarensHoe 1 §19-21 OCHOBHBIE MOHATHS U 3aKOHBI YMeTh aHanu3upOBaTh,
BpallaTeiabHOe TEMBI. CpaBHMBATh, PEIIaTh
JIBUKEHHUE TBEPAOTO KaueCTBEHHBIC, TpaQUIeCKue U
Tena. BBIYHCITUTEIHLHBIC 3a/IaUH.
26 22 Pemrenne 3amau mo teme | §19 -21 OCHOBHBIE ITOHITHA U 3aKOHEI YMeTh aHaTu3UpOBaTh,
«/IBmxenwue mo TEMBI. CpaBHHBATh, PEIIATh
OKPYKHOCTH KaueCTBEHHbIE, TpapuuecKue u
BBIYHCIUTENBHBIC 3a/1a4H.
27 23 [IpuHmn §22-23 ITpyHIMI OTHOCUTENBHOCTH YMeTb (hopMyIHpPOBaTh TPUHIHUIT
OTHOCHUTEIIEHOCTH [amanes. oTHOcHUTeNbHOCTH ["anmies.
[amaes. JTIOKA3bIBaTh HA MPHUMEpax, 94To

3emuIsl He SIBJISIETCS] CTPOTO
MHEPLUAIbHON CUCTEMOU OTYETA,
YMETh PEIIaTh BBIYUCIUTEIbHBIEC U
KaueCTBEHHBIC 3a/1a4U Ha
IIPUMEHEHHE 3aKOHOB MEXAHUKU.

TUHAMMKA (15 YACOB).




28 3axkoHbl HproTOHA §24-28 IlepBblii 3aKOH MEXaHUKH, YMetb (opMyIHpPOBATH TEPBBIN
YCIIOBUS, IPU KOTOPBIX OH 3aKOH MEXaHHUKH, OOBSICHATH
BBITOJIHSCTCS, TPAHUILIBI YCIIOBHS, TIPU KOTOPBIX OH
NPUMEHUMOCTH, HHEPIIHS, BBITIOJIHSCTCS, 3HATh TPAHUIIBI
MHEpLUaIbHbIE CUCTEMBbI OTYETA. | IPUMEHUMOCTH 3aKOHa.
29 NueptHOCTH M Macca §26,29 Cwuia, macca, MHEPTHOCTD Tell, 3HaTh MOHATHS: CHJIa, Macca,
CrocoObl U3MEPEHUS CUJIBI, MHEPTHOCTb TeJl, OOBSICHATh
BTOpOM 3ak0H HpI0TOHA, YCIOBUS, IIPU KOTOPBIX TeJIA
paBHOJIEHCTBYIOIIAS CUJIa. JBUXKYTCSI C YCKOPEHUEM, 3HATh
CIOCOOBI U3MEPEHHUS CUJIbI,
(bopMyIIMpOBaTh BTOPOH 3aKOH
Hprotona, ymeTh HaX0IUTh
PaBHOACHUCTBYIOLIYIO CUITY.
30 Pewenue 3anau no reme | §28,29 OCHOBHBIE 32aKOHOMEPHOCTH OOBACHATH OCHOBHBIE
«3axoHbl HptoTOHaY. B3aUMO/IeIICTBUS Tell, 3aKOHOMEPHOCTH B3aUMOJIEHCTBUS
[IPaKTUYECKOE PUMEHEHHUE U T€J, YMETh OOBACHATH
3HaueHue 3akoHoB HproTOHa, MIPaKTUYECKOE 3HAYCHHE 3aKOHOB,
Tpetuii 3akoH HeroTOHA. YMETh pelIaTh 3aJa49H C
IIPUMEHEHNEM 3aKOHOB HproTOHA.
31 Cunsl ynpyroctu. 3akon | §36-37 Jedopmarus TBepAbIX Tel, YMeTsb popMyIHpoBaTh 3aKOH
I'yka. 3akoH ['yka, 3aBUCUMOCTb cuiibl | I'yka, 0OBSCHATH Aedopmariun
YIIPYTOCTH OT JUTHHBI TeJa, 3HaTh U JI0Ka3bIBaTh Ha
ne(OpMHUPOBAHHOTO TeNa. OIIBITE, YTO CHJIA YIPYTOCTH IPSMO
MIPOIMOPLHOHAIEHA U3MEHEHUIO
JUTAHBI 1e()OpPMHUPOBAHHOTO Tea.
32 JlaboparopHas padora o | §36-37 JIPNo2 Jedopmarnust TBEpABIX Tel, YMeTb hopMyIHpOBaTh 3aKOH

teme «M3mepenue
JKECTKOCTH MPYKUHBD»

3akoH ['yka, 3aBUCHUMOCTH CHIIBI
VIPYTOCTH OT JJTUHBI
ne(hOpMUPOBAHHOTO TEla.

I'yka, 00BsACHATH Aedopmariuu
TeJa, 3HaTh U JI0Ka3bIBaTh Ha
OIIBITE, YTO CHJIA YIPYTOCTH TPSMO
IPONOPIHMOHATIbHA U3MEHEHUIO




IUTUHBI 1e()OPMUPOBAHHOTO TETIA.

33 |6 Cuna Tpenus. §38 -40 Cuua TpeHus, cuiia TpeHHS YMeTb onpenensTb CHITy TPEeHus,
MOKO$I, KAUEHUS!, CKOJIbKCHHUS. 3HATh PU3NUECKUIN CMBICIT
kod(durmenrta TpeHus,
YCTaHABIIMBATh CBS3H U
MOKa3bIBaTh Ha MpUMepe
MPAKTUYECKOE MPUMEHEHHUE CUJITBI
TPEHUSI.
34 |7 JlaGoparopHas paboTa §38 -40 JIP Ne3 Cuua TpeHus, cuiia TpeHHS YMeTb onpenensTh CHITy TPeHus,
«3mepenne MOKOsI, KAYE€HUSI, CKOJIbKCHHUS. 3HATh PU3NUECKUN CMBICIT
Ko unreHTa TpeHus K03 uIreHTa TpeHus,
CKOJIbKEHU S YCTaHaBIIMBATh CBS3H U
MOKa3bIBaTh Ha MpUMEpe
MPAKTUYECKOE MPUMEHEHUE CHUITBI
TPEHUSI.
35 |8 3aKOH BCEMHUPHOTO §32-33 Cuita BCeMHPHOTO TSTOTEHUS, YMeTb 0OOBSICHATD TIOHSTHE: CHJIA
TATOTCHHS rpaBUTALMOHHAS TIOCTOSIHHAS, BCEMHUPHOTO TATOTECHUS, YMETh
3aKOH BCEMUPHOTO TATOTEHHUS. HAXOJUTh TPABUTAIIHOHHYIO
MOCTOSTHHYIO.
36 9 Cuina tsxectu. Bec tena. | §34,35 Bec Tena, HeBecoMoCTb, DopMyIIMpOBATH OHATHE BECA
HesecomocTs. 3aBHCUMOCTh Beca Tella OT TeJa KaK 4YaCTHOTO cliydast
YCKOPEHHS, C KOTOPBIM MPOSIBJICHUS CUJIBI YIIPYTOCTH,
JIBIDKETCS OTIopa. 3HATh 3aBUCHMOCTB Beca Teja OT
YCKOPEHHUSI, C KOTOPBIM JIBHXKETCS
oropa.
37 10 JIBMKeHUE TElI B §32-35 Cuta BCEMHPHOTO TSATOTEHUS, YMeTh 00BSICHATH OHATHE: CHIIA

T'paBUTAIMOHHOM IIO0JIC.

rpaBUTallUOHHAA IMOCTOAHHAA,

3aKOH BCCMUPHOT'O TATOTCHHA.

Bec Tena, HeBeCOMOCTbD,
3aBHCHUMOCTH Beca Tejia OT

BCEMHUPHOI'O TATOTCHUS, YMETh
HaxOJUTh IPABUTALUOHHYIO
ocTosiHHY0. DopmynnpoBaTh
IIOHATHE Beca Teja KaKk 4aCTHOIO




YCKOPEHHUSI, C KOTOPBIM
JIBIKETCS OIOpa.

CIIy4asi IPOSIBJIEHUS CUJIbI
YIPYTOCTH, 3HATh 3aBUCUMOCTh
BEca Teja OT YCKOPEHMUS, C
KOTOPBIM JBHKETCS OOpPA.

38 11 O00011EeHME 110 TEME §32-40 OCHOBHBIE ITIOHATHUA U 3aKOHBI YMeTph HaOMI0aTh (PU3UYECKUE
«Cuiisl B ipupoae» TEMBI. SBJICHUSI, aHAJIU3UPOBATh, AeJaTh
BBIBO/Ibl, YCTAHABJIMBATh CBS3U U
3aBHCUMOCTH MEXY (pr3ruecKumMu
BEJIMYMHAMU, CAMOCTOSITEIIHHO
CTaBUTH OIIBITHI.
39 12 Pemenue 3anau §32-40 OCHOBHBIE TIOHATHS U 3aKOHBI Ymerb HaOmI0AaTh (PU3NIECKre
«[IpumeHeHme 3aKOHOB TEMBI. SBJICHUSI, aHAJIU3UPOBATh, J€JaTh
HeroTona» BBIBO/Ibl, YCTAHABJIMBATh CBS3U U
3aBUCUMOCTH MEXYy (pU3HuecKuMu
BEJIMYMHAMH, CAMOCTOSITEIBHO
CTaBUTH OTIBITHI.
40 13 Pemenue 3amau §32-40 OCHOBHBIE TIOHATHUS U 3aKOHBI Ymets HaOMI0AaTh (pU3HUEcKue
«[IprumeHeHme 3aKOHOB TEMBI. SIBIICHHSI, aHAJTN3UPOBATh, JA€JaTh
Heroronay BBIBOJIbI, YCTAHABJIMBATH CBSI3U U
3aBUCUMOCTH MEXy (pU3HuecKuMU
BEJIMYMHAMU, CAMOCTOSITETILHO
CTaBUTH OIIBITHI.
41 14 Pemenue 3amgau §32-40 OCHOBHBIE MOHATHS U 3aKOHBI YMeTh HaOMI01aTh (PU3UYECKUE
«[IprmeHeHme 3aKOHOB TEMBI. SIBIICHHS, aHAJTN3UPOBATh, JIETaTh
HeroTonay BBIBOJIbI, YCTAHABJIMBATH CBSI3U U
3aBHCUMOCTH MEXIy (DU3HUECKIMH
BEJIMYMHAMU, CAMOCTOSITETIHLHO
CTaBUTH OIIBITHI.
42 15 KonTtponbHas padora o KP Ne4 OCHOBHBIE MIOHATHUS U 3aKOHBI YMeTh aHaIu3upOBaTh,

TeMe «3aKOHEBI

TCMBI.

CPaBHUBATH, PEIIATH




Hrrotonay.

Ka4yeCcTBEHHbBIE, rpauIecKue u
BBIYUCIIUTENILHBIC 331a4H.

43 HNmnynbc Tena. 3akoH 41,42 Nmiynsce Tena, 3aKkoH 3HaTh MOHATUS: UMITYJIbC CUJIBI U
COXpaHEHHUs UMITYJIbCa. COXPAaHEHHUs UMITYJIbCa TEJa, UMITYJIBC Tela, OpMyITUPOBaThH
HMITYJIbC CHJIBI, BTOPOM 3aKOH BTOpO# 3akoH HproTOHA B
HproTona B umnynbcHOM hopme. | UMIyJIbCHON (hopMe, yMETh
IIPUMEHATH BTOPOU 3aKOH IIPH
PELIEHNHN BbIUNCIUTEIbHBIX U
KaueCTBEHHBIX 3ajau.
44 PeakTtuBHOE IBIDKECHUE. 43,44 PeaxTnBHOE ABMKCHUE, YMeTb 0OBSICHATh PEaKTUBHOE
Pemenue 3anay no teme HKOJIOTUYECKUE TPOOIIEMBI, JBUKEHUE, ITAIIBI OCBOCHUS
«3aKOH COXpaHEHUS OCBOEHHUE KOCMOcCa. KOCMHYECKOTO MPOCTPAHCTBA,
HMITYJIbCAY HKOJIOTMUYECKHE TPOOIIEMBI B CBSI3U
C OCBOEHHEM KOCMOCA.
45 Mexanuueckas padoTa. §45.,49 Mexannueckast pabora, 3HaTh MOHATHUS MEXaHUYECKast
MOIITHOCTB. MOIIHOCTb, YCIOBUS, PH paboTa, MOIIHOCTb, €UHUIIBI
KOTOPBIX paboTa MOJIOKUTENbHA, | U3MEPEHHUS, YCIOBHS, IPU KOTOPBIX
OTpUILaTeNIbHA, paBHA HYJIIO, paboTa MoNoKHUTENbHA,
KIII. OTpULAaTEIbHA, paBHA HYJIIO, 3HATh
bopmyny s HaxoxaeHus YI1J]
IIPOCTBIX MEXaHU3MOB, YMETh
pelmars 3aJa4i pa3IudHbIX THUIIOB
10 JJAaHHOM TEME.
46 ITorenumanbHas sHeprus | §51 [ToTenumanpHas sHEpruUs, Nwmets npencrasieHue o

MAaTEMAaTUYCCKOC BBIPAKCHUC
JUIS HOTeHHHaHBHOfI OHCPTHUH.

MOTEHIMATBLHON YHEPTUU KaK
SHEPrUY B3aUMOJICHCTBUS
HECKOJIbKUX TeJl, 000CHOBHIBATH
MIPOU3BOJIBLHOCTH BEIOOPA HYJIEBOTO
YPOBHS COCTOSIHUSI CUCTEMBI, YMETh
M0JIb30BaThCSI MATEMATHYECKUM




BBIPA)KEHUEM MOTCHIMAIBHON
SHEPTUHU IIPU PELICHUHU 3a1a4
Pa3JIMYHBIX TUIIOB.

47

Oneprus. Kunernueckas

OHEPIrusa U €€ UBMCHCHUC.

§47,48

DHeprus, 3aBUCUMOCTb OT
COCTOSTHUS TeJla, U3MEHEHHE
SHEpPruHu.

Nwmets npeacrasiaeHue o0 3HEpruu
KakK (pu3nueckoil BeJIMYMHE,
3aBHUCSILEH OT COCTOSIHUA Tell,
YMETb I1I0Ka3bIBaTh, YTO U3MEHEHHE
SHEPTUHU IIPU NEPEXOAE U3 OJHOIO
COCTOSIHMSI B IPYTO€ ONPEIEIAETCS
BEJIMYMHOIN COBEPILIEHHON paboThl,
YMETh PEIIaTh 3a4a41 Pa3IndHbIX
THIIOB 10 JAHHOU TEME.

48

PaboTa cHIIBI TSOKECTH.

HNOTEHIMAIbHAsL SHEPT U
Pabota cunbl ynpyroctu.

MorHoCTE.

§49 -
51

[ToTenuanpHas padora,
MaTeMaTH4YeCKOe BBIpAKCHUE
JUTSI TIOTEHIIHATBHOM pabOTHI.

HNwmethb npeacTaBicHUe o
MMOTEHITUATBLHON SHEPTHH KaK
SHEPTUH B3aUMOJEHCTBUSA
HECKOJIBKMX TeJI, 000CHOBEIBATh
MIPOU3BOJILHOCTH BEIOOPA HYJIEBOTO
YPOBHSI COCTOSIHUSI CHCTEMBI, YMETh
IMOJIB30BATHCS MATEMATHUECCKHM
BBIPQ)KEHHEM MOTECHIIMAIbHON
SHEPTUH MPH PEIICHUHU 3a/1a4
Pa3IUYHBIX TUIIOB.

49

3aKOH COXpaHEHHUS
MEXaHUYECKON YHEPTUH.

§ 52,53

3aKOH COXpaHEHUsl SHEPTUH,
TpaHUIIbI €r0 ICUCTBHS,

IMPAKTUYCCKOC 3HAYCHUC 3aKOHA.

YMeTb 00BSICHATD CYIIHOCTD
3aKOHA COXPAaHCHUA DOHCPTIHU B
MEXaHUYECKHX IpoIeccax,
0003HaYaTh IPaHUIIBI
IMPUMEHUMOCTH 3aKOHa,
MOKa3bIBaTh MPAKTUIECKOE
NPUMEHEHHE 3aKOHA COXPAaHEHHUS.

50

JlaGoparopHas paboTa

§ 41-53

JIP Ne4

OCHOBHBIE TTOHSITHS U 3aKOHBI

Ymerb HaOm0AaTh (PU3UUECKUe




«Onpenenenue
YCKOpEHUS IIapuKa Ha

71a00pPaTOPHOM KET00e».

TCMBI.

SIBJICHMS1, AHAJIU3UPOBATH, ENATh
BBIBOJIbl. YCTAHABIIMBATD CBSA3U U
3aBHCUMOCTH MEXY (pU3HuecKuMu
BEJIMYUHAMU, CAMOCTOSATEIILHO
CTaBUTb OIIBITHI.

51 9 Pemrenne 3amad mo reme | § 41-53 OCHOBHBIE ITIOHATHUA U 3aKOHBI YMeTh aHaTu3HPOBaTh,
«3aKOHBI COXPAHEHUS B TEMBI. CpaBHUBATb, peLIaTh
MEXaHUKE» Ka4yeCcTBEHHbBIE, rpauIecKue u
BBIYUCIIUTENILHBIC 33/1a4H.
52 10 Pemenne 3amaq mo reme | § 41-53 OCHOBHBbIE MIOHATHUS U 3aKOHBI YMeTh aHaTU3UpOoBaTh,
«3aKOHBI COXpPaHEHUS B TEMBI. CpaBHUBATh, PeUIaTh
MEXaHUKE» Ka4yeCcTBEHHbIE, rpauyecKue u
BBIUUCIIUTENIbHBIC 331a4H.
53 11 Konrponbnas paborano | § 41-53 KP Ne4 OCHOBHBIE MIOHATHUS U 3aKOHBI YMeTh aHaTM3UpOBaTh,
TeMe «3aKOHBI TEMBI. CpaBHUBATh, PEIIATh
COXpaHEHHUSI. Ka4yeCTBEHHBIE, rpa)uIecKre U
BBIYUCITUTENILHBIC 33/1a4H.
CTATHKA (7 YACOB)
54 1 PaBHOBecue Ten § 54-55 OCHOBHBIE MIOHATHUS U 3aKOHBI YMeTh aHaTM3UpOBaTh,
TEMBI. CpaBHUBATb, pelIaTh
KayecTBEHHbIE, rpauiyeckre u
BBIUUCITUTENLHBIC 33/1a4H.
55 2 MowmenT cuiibl. Bropoe § 54-55 OcHOBHbBIC TTOHSTHS M 3aKOHBI YMeTh aHaTu3upoBaTh,
YCIIOBHE PaBHOBECHS TEMBI. CpaBHUBATh, PEIIATh
TBEPJIOTO Tela. Ka4yeCcTBEHHBIE, rpadynIecKue u
BBIYUCIIUTENIbHBIC 331a4H.
56 3 Pemenune § 55-56 OCHOBHBIE MIOHATHUS U 3aKOHBI YMeTh aHaTU3UpOBaTh,
HKCIEPUMEHTATBHBIX TEMBI. CpaBHUBATb, peLIaTh
3aja4 Ka4yeCTBEHHbIE, rpauyeckue u

BBIYMCIIUTCIBHBIC 3aJa4l.




57 Pemenue 3amau mo reme | § 55-56 | 1 OCHOBHBbIE MIOHATHUS U 3aKOHBI YMeTh aHaIU3UpOBaTh,
«Cratuka TEMBI. CpaBHHBATH, PEIIATh
Ka4yeCcTBEHHbBIE, rpauIecKre u
BBIYHCITUTEIHLHBIC 3a/1a4H.
58 Pemenue TecToBBIX §55-56 |1 OCHOBHBIC TIOHATHS W 3aKOHBI YMeTh aHaTu3HPOBATh,
3a1a4 ypoBeHb A u B TEMBI. CpaBHMBATb, peIlIaTh
KaueCTBEHHbIE, rpapuuecKue u
BBIYHCITUTEIHLHBIC 3a/Ia4H.
59 KonTponbnas padotamo | § 54-56 | 1 KP Ne5 OCHOBHBIE TIOHSTHS U 3aKOHBI YMeTh aHaTu3UpOBaTh,
teme «CTaTtuka TEMBI. CpaBHHBATh, PEIIATh
KaueCTBEHHBIC, TPaQUIeCKHe U
BBIYHCIIUTENbHBIC 3a/1a4H.
60 3auet no Teme «3akonbl | § 54-55 |1 3a4yeT OCHOBHbIE TIOHATHUS U 3aKOHBI YMeTh aHaTU3UPOBATh,
coxpaneHnus. CTaTuka» TEMBI. CpaBHMBATh, PEIIaTh
KaueCTBEHHBIC, TpaQUIeCKue U
BBIYHCITUTEIHHBIC 3a/1a9H.
OCHOBBI MOJIEKYJISIPHO - KHHETHYECKOM TEOPHUH (14 YACOB)
61 OcHOBHBIE TIOJIOKEHUS §57-59 |1 TemuoBbie SBIEHUS, TETIIOBOE YMeTh ONUCHIBATh TEIIJIOBHIE
MOJIEKYIISIPHO — JBUKEHHE, MAKPOCKOTIMYECKUE | SIBJICHHS C IOMOIIBIO0 CTATHUECKOTO
KMHETUYECKOW TEOPHUH. ¥ MHUKPOCKOITMYECKHE Tena, METO/1a, OCHOBAaHHOT'O Ha
OCHOBHBIE MTOJIOKECHHUS MOJIEKYJISIPHO — KHHETUYECKUX
MOJICKYJISIPHO — KHHETHYECKOW | TIPEICTABIICHUSAX O CTPOCHHUH
TEOPHH. BelecTBa, 00OCHOBBIBATH
pPEATbHOCTh MHKPOMUPA,
BO3MOXXHOCTh €T'0 ITO3HAHUS,
OIICHUBAThH Pa3MepPbl K MacCy
MOJIEKYI.
62 KonuaecTBo BemecTna. §60-62 |1 KonuuectBo BemniecTBa, eAuHuIa | 3HaTh U IOHUMAaTh OCHOBHBIE

ArperaTHbl€ COCTOSIHUS
BEILIECTBA.

U3MEpEeHUs, ynucio ABoraapo,
OTHOCHTEJIbHAS Y MOJIEKYJIsIpHas

(du3nYecCKre BETHYNHBI,
XapaKTEePU3YIOIIHE MOJICKYIIbI,




Macca, MoJIIpHas Macca.
bpoyHOBCKOE IBUKEHME,
MEXaHU3M JIBUKECHHUS,
0COOEHHOCTH B3aMMOACHUCTBUS
MOJIEKYJI B BEILIECTBAX,
cBoiicTBa. Tpu arperatHbix
COCTOSTHUSI BEIIECTBA,
0COOCHHOCTHU B3aUMOJICHCTBUSA
MOJIEKYJI B BEIIIECTBAX,
CBOMCTBA.

YMETb PACCUUTHIBATH KOJIMYECTBO
BCIIECTBA, ITOJB30BaThC TaOIHIICH
MeHpenaeeBa 11 HAXO0XKICHUS
aToMHBIX Macc. ITonnMarh
XapaKTEepPHbIE 0COOCHHOCTH
B3aUMO/JICUCTBUS MOJICKYJI,
OOBACHATH HA OCHOBE
MOJIEKYJIIPHO — KHHETUYECKOMN
TEOPHUHU PA3JIMYKS B MOJIEKYISIPHOM
CTPOCHHUH U CBOWCTBAX ra3os,
KUJIKOCTEN U TBEPJIBIX TEII.

63 Pemrenue 3amau mo reme | §57 -62 CP KonunyecTBo BemiecTBa, €IMHMIIA | 3HATH M IOHUMATh OCHOBHBIC
«OCHOBHBIE MOJIOKEHUS M3MEPEHHUs, YUCIIO0 ABOTAJIPO, (hU3UYECKHEe BETUYNHBI,
MKT» OTHOCHUTEJIbHAS U MOJIEKYJIIpHAs | XapaKTepU3YIOLIKUE MOJIEKYJIbI,
Macca, MoJIIpHas Macca. YMETh PaCCUUTHIBATH KOJIUYECTBO
BpoyHOBCKO€ BHKEHME, BEILIECTBA, MTOJIH30BATHCS TaOIHUIIEH
MEXaHHU3M JIBUKEHUSI, MenneneeBa s HaX0XKICHUS
0COOCHHOCTH B3aUMOJICHCTBHUS aToMHBIX Macc. [Tonumath
MOJIEKYJI B BEIIIECTBAX, XapaKTepHbIe 0COOEHHOCTH
cBoiicTBa. Tpu arperaTHeix B3aUMO/JICVCTBHUS MOJIEKYJI,
COCTOSTHUSI BEIECTBA, O0OBSICHITH HA OCHOBE
0COOCHHOCTH B3aUMOJICHCTBUS MOJIEKYJIIPHO — KHHETUYECKOM
MOJIEKYJI B BEIIECTBAX, TEOPHUH PA3INUUS B MOJEKYIISIPHOM
CBOMCTBA. CTPOEHUHU U CBOMCTBAX ra3os,
KUIKOCTEN U TBEPIBIX TEIl.
64 W neanbHbIi ras. §63 - Meron puznueckoro YMeTh 00OBSICHATE C TOMOIILIO
Pacnipenenenne mostekyn | 64 MOJICIIUPOBAHUS, MOJICITb MeToaa PU3MIeCcKoro

U/IealbHOIO rasa B
IIPOCTPAHCTBE.

peanbHOro ra3a — uacaabHbIN
ras3, CBOMCTBa ra3a, OCHOBHOE
ypaBHenue B MKT.

MOJICIIUPOBAHUS HEOOXOIUMOCTh
BBEICHUSA MOJICIIN — UIcAILHBIN
ras, yCJaoBUs, IIPU KOTOPBIX T'a3




MOXHO CUUTAaTh UACaJIbHBIM.

65 WneanbHblif ras. §63 - MeTton ¢puzngeckoro YMeTh OOBSICHITH C MOMOIIBIO
Pacnpenenenne monexkyn | 64 MOJICIIMPOBAHUS, MOJICIIb MeToAa (PU3NIECKOTO
UJeabHOrO rasa B peallbHOTO ra3a — ujieanbHbIN MOJIETIUPOBAHUS HEOOXOAUMOCTh
MIPOCTPAHCTBE. ras3, CBOMCTBa ra3a, OCHOBHOE BBEJICHUS MOJICIIH — UI€aIbHbIN
ypaBHeHue B MKT. ras, yCJOBHs, IPU KOTOPHIX Ta3
MO>KHO CUUTATh U/I€aIbHBIM.
66 Temmnepatypa u §65,67 TerutoBoE paBHOBECHE, YMeTh OOBSICHITH TEIJIOBOE
TETIOBOE PaBHOBECHE. TeMIIepaTypa, TeMIepaTypHbIe paBHOBECHE Tell, IMETh
HIKAJIBI, CIIOCOOBI U3MEPEHUS MPEJCTaBICHNUE O TEMIIEPaType KaK
TEMIIepaTypHI. XapaKTePUCTHKE COCTOSTHUS
TEIJIOBOTO PABHOBECHSI CUCTEMBI,
YMETb U3MEPATH TEMIIEPATYpYy,
000CHOBBIBaTh HEOOXOAUMOCTD
ra30BOM MIKAJIBI TEMIIEPATYp.
67 OcHoBHOe ypaBHEeHUE B | §65,67 BbIBO/1 OCHOBHOTO ypaBHEHUSI B | YMETh OOBSACHATH C IIOMOIIBIO
MKT MKT MeToaa PU3NIECKOoro
MOJICJIUPOBAHUS HEOOXOIUMOCTh
BBEJICHUS MOJIENTN — UI€aTbHBIHI
ras, ycJIoBHUs, IPU KOTOPBIX ra3
MOKHO CUUTATh HJICATbHBIM. 3HATH
ocHoBHOe ypaBHeHHEe B MKT un
YMETh OOBACHATH CBSI3U MEXKIY
BEJIMYNHAMU, KOTOPHIC
yCTaHABJIMBACT YpaBHEHUE.
68 AGcomoTHas §68,69 OCHOBHBIE MIOHATHS U 3aKOHBI YMeTh NPUMEHSATH OJTy4YEHHBIE
TeMIeparypa. TEMBI. TEOpPETUYECKHE 3HAHUS JUIS

Pemrenue 3agad mo reme
«neanbHbIl Ta3 B
MKT»

peliCHusd 3a1a4 pa3JIMYHbIX THUIIOB,
CaMOCTOATCIIbHO MBICJIIUTD,
AHAJIU3UPOBATD, IPOU3BOAUTH




MaTeMaTHYeCKue MpeoOpa3oBaHMsL.

69

YpaBHEHHE COCTOSHUSA
UJEAIBHOTO rasa.

§70

Makpockonuueckue
IapameTpsl, yHUBEpCaJIbHas
ra3oBast IOCTOSIHHAS,
bu3nyeckuii CMbICIT
ITOCTOSITHHOM.

YMeTh OIIUCHIBAaTh COCTOSIHUE
TEPMOJAMHAMUYECKON CUCTEMBI
JTAaHHOM MaccChl rasza ¢ MoMOIIbIO
TpeX MaKpOCKOITMYECKUX
MapaMeTpoB: JIaBJICHUs, 00beMa,
TEeMIIEPaTypbl, OObICHATD
(bu3nUecKuii CMBICIT
YHUBEPCAIbHOM ra30BoOU
MOCTOSIHHOM, pelIaTh 3a1a4u
Pa3JIMYHON CIIOKHOCTH.

70

10

I'a30BbIC 3aKOHEI.

§71

N3orepMuueckuii, n300apHBIH,

H30XOpHBII>i ra30BbIC IIPOLICCCHI.

3HaTh ra30Bble 3aKOHBI, YMETh
OOBSCHSTBH 3aKOHBI C
MOJIEKYJISIPHOM TOYKH 3PEHUS,
n300paxxaTh rpauku
M30IIPOIIECCOB.

71

11

JlaGopaTtopHast pabota
«Onpenenenue
aTMOC(epHOTO
TABJICHUS.

§57-71

JIP Ne5

OCHOBHBIE TTOHSITHUS U 3aKOHBI
TEMBEI.

YMeTh pemarh Ka4eCTBEHHEIE,
BBIUHCIIUTENbHBIE, TpaduyecKue
3a/1a4¥ Ha IPUMEHEHNE YPaBHEHUS
MenneneeBa — Knaneiipona. ¥YMeTs
CaMOCTOATEIIBHO CTaBUTH OIIBITHI,
IIPOU3BOJUTH MATEMAaTUYECKUE
npeoOpa3oBaHus U JeNIaTh BHIBOIBI.

72

12

3auet o teme «MKT
AOEeILHOIO raza

§57-71

OcHOBHBIE 3aKOHBI U ITOHATHS
TEMEI.

VYmers IPUMCHATH ITOJTYYCHHBIC
TCOPCTUUCCKHUEC 3HAHUA JIA
pEeIICHUA 3a1a4 pa3JINYHbIX THUIIOB,
CaMOCTOATCIIbHO MBICIINTD,
AHAJIU3UPOBATD, IPOU3BOJUTH
MAaTEMAaTHYICCKHUC HpCOGp%OBaHI/IH.

73

13

Pemenue

§57-71

OCHOBHBIE 3aKOHBI U TTOHSITHS

YMeTb IPUMEHATH [10Jy4YEHHBIE




SKCHICPUMCHTAIIbHBIX
3aaad

TCMBI.

TCOPCTUUCCKUC 3HAHUA TJIA
pelicHusd 3a4a4 pa3JIMYHbIX THUIIOB,
CaMOCTOATCIIbHO MBICIINTD,
AHAJIU3UPOBATD, IPOU3BOJUTH
MaTEMAaTHYCCKUC HpeO6paSOBaHI/IH.

74 14 Kontponbnas padora Ne5 | §57-71 | 1 KP Ne6 OCHOBHBIC TIOHATHS M 3aKOHBI YMeTb NPUMEHSTh MMOJTyYECHHBIE
1o TeMe «MoJIeKyIsIpHO TEMBI. TEOPETUYECKHE 3HAHUS [T
— KMHETUYECKasi TeOpHUs peIIeHUs 3a/1a4 Pa3INIHbIX THUIIOB,
UJICATLHOTO Ta3ay. CaMOCTOSITEITEHO MBICIIUTb,
aHAITM3UPOBATH, TPOU3BOTUTH
MaTeMaTHYeCKHe PeoOpa3oOBaHMsL.
OCHOBBI TEPMO/IUHAMMUMKMU (17 YACOB)
75 1 Hcnapenue n §72-73 |1 [Ipoueccsl ucnapenus u YMeTh OOBICHITH MPOLIECCHI
KOHJICHCAIIUS KOHJICHCAIIUU, HACBIIIICHHBII UCHIApEeHUs U KOHACHCAIIUU C TOUKU
map, €ro CBOMCTBA, CXOJCTBO U | 3PCHUS MOJICKYJISIPHO —
pa3are MeX]Ty HACHIIIEHHBIM | KHHETUYECKOW TEOPUH, 3HATH U
apoM M HJICATHHBIM Ta30M. OOBSICHSIT TIOHSATUE «HACBHIICHHBIN
[Ipouecc kurenus, 3aBUCUMOCTh | TIap», 3HATh €r0 CBOWCTBA U
TEMIIEPATYPHI KATICHUS OT OTJIUYHUTEITHHBIE OCOOCHHOCTH OT
BHEIITHETO JIaBJICHHUSI. UJeanbHO raza. YMeTh OOBbACHATh
MPOLIECC KUTIEHUS C TOUKH 3PEHUS
MOJIEKYJISIPHO — KUHETUYECKOU
TEOpHUH, OOBICHITH 3aBUCUIMOCTh
TEMIIEPATYPHI KUTICHUS JKHTKOCTH
OT BHEITHETO JIaBJICHUS.
76 2 Haceiennsiii nap. §72-714 |1 [Ipoueccol ncnapenus u YMeTb 00BSICHSATH MTPOIIECCHI

Kunenue.

KOH/ICHCALlUU, HACBIILICHHbIN
ap, ero CBOMCTBa, CXOACTBO U
pasinyue MeX1y HaChIIEHHBIM
[IapOM U UJICAJIbHBIM T'a30M.

UCIIapeHUs U KOHJEHCALUU C TOUYKU
3pEHHUSI MOJIEKYIISIPHO —
KMHETUYECKOM TEOpUH, 3HATh U
OOBSICHATH MOHSATHE «HACBIICHHBIH




[Ipouecc kurenus, 3aBUCUMOCTh
TEMIIEPATYPBI KUIIEHUS OT
BHEIIIHETO JIABJICHUS.

rap», 3HaTh €ro CBOWMCTBA U
OTJIMYMTEIIbHEIC 0COOEHHOCTH OT
HJIeaJIbHO raza. YMeTh 00bsICHITh
MPOLIECC KUTICHUS C TOUKH 3PEHUS
MOJICKYJIIPHO — KHHETHYECKOM
TEOPHH, OOBSICHATH 3aBUCUMOCTh
TEeMITepaTypbl KUTICHUS KHIKOCTH
OT BHEIIIHETO JaBICHHUS.

77 BiaxxHocTh BO31YXA. §74 OTtHOcuTeNbHAs BIAXKHOCTh 3HaTh U yMETh OOBACHATH NOHSTUS
BO3/lyXa, a0COIIOTHAs «OTHOCHTEJBbHAS» U «a0COITIOTHAS
BJIQXKHOCTb BO3/1yXa, IPUOOpPHI BJIQXKHOCTh BO3/1yXa, 3HaTh
JUISL U3MEPEHUS BIa)KHOCTH MIPUHLIMII JEHCTBUS U YCTPOMCTBO
BO3/1yXa, BIIUSHUE BIA)KHOCTU IICUXPOMETpa, J0Ka3bIBaTh
BO3/yXa Ha XKU3HEAEATEIbHOCTh | IMPAKTUYECKYIO 3aBUCUMOCTb
4eJI0BEKA. OTHOCHUTEJIbHOM BIaKHOCTH
BO3/lyXa B )KU3HEIEATEIBHOCTH
4eJI0BEKa.
78 Pemenue 3anad mo teme OTtHOcuTENbHAS BIAXKHOCTh YMeTh NpUMEHSTh OJy4YeHHbIE
«BnaxxHOCTB BO3yXa» BO3/yXa, a0COOTHAs TEOPETUYECKHE 3HAHUS JUIS
BJIQKHOCTh BO3]lyXa, PUOOpPHI peleHus 3a/1a4 pa3In4HbIX TUIIOB,
JUIS. U3MEPEHUS BIaXXHOCTH CaMOCTOSITEITLHO MBICIIUTB,
BO3/yXa, BIMSHUE BIAKHOCTU aHAJIM3UPOBATh, IPOU3BOIUTD
BO3/yXa Ha XKU3HEAEATEIILHOCTh | MaTeMaTHYeCKUe MpeoOpa3oBaHusl.
4eJI0BEKA.
79 TBepbie Tena. §75 CrtpoeHue u cBolicTBa 3HaTh CTPOEHUU U CBOMCTBA

CrpykTypa TBEpABIX TEI.

KPUCTAIIIMYECKUX U aMOP(PHBIX
Tel.

KPUCTAITTNYECKUX TEJl,
00ycoBIIEHHBIX (hopmoit
KPUCTAIIIOB, CHMMETPUEH
IIPOCTPAHCTBEHHBIX
KPUCTAITIMYECKHUX PELIETOK,




CTPOEHHUE U CBOMCTBA aMOP(HBIX
TeJI, IPAKTUIEeCKOE MPUMEHEHHE U
3HA4YCHUEC TBCPABIX TCII.

80 Bunbr TBEpABIX §76 Hedopmarus casura, n3ruoa, 3HaTh BUIBI neopmaruii, yMeTh
nedopmanuii. CKaTus, KpyueHUsl. MPUBOJIUTH IPUMEPHI AepopMariuii,
MexaHuyeckue CBONCTBA MexaHnuyeckre CBONCTBA MEXaHUYECKHUE CBOKMCTBA TBEPJBIX
TBEP/JBIX TE. TBEPJABIX TE. ten, OOBICHATH poJib (HU3UKU

TBEPJIOTO TeJIa B CO3/IaHUH
MaTepHuajioB C 3apaHee 3aJaHHBIMU
CBOWCTBaMH.
81 Kpucrannuzanus u §75-76 Hedopmarus cipura, u3ruoda, 3HaTh BUIBI neopmanuii, yMeTh
TUTaBJIEHUE TBEP/BIX TEll. CKaTus, KpyueHHUsI. MPUBOJIUTH IPUMEPHI AePopMariuii,
MexaHuueckue cBOMCTBa MEXaHHYECKHEe CBOMCTBA TBEP/bIX
TBEP/BIX TE. ten, OOBICHATH POJib (PU3UKU
TBEPJOrO Tella B CO3/IaHUU
MaTepHuajoB C 3apaHee 3aJaHHBIMU
CBOWCTBaMH.

82 CamocrosTenpHast §75-76 CP Hedopmarnus cnsura, n3ruoa, 3HaTh BUABI edopMannii, yMeTb
pabora 1o Teme CKATHS, KPyUSHUSI. MIPUBOJIUTH TIPUMEPHI AepopMariuii,
«ArperaTHble COCTOSTHUS MexaHuueckue cBOMCTBa MEXaHHYECKHEe CBOMCTBA TBEP/bIX
BEIIECTBA TBEPABIX TEN. ten, OOBICHATH POIib (GU3HKU

TBEPOrO Tella B CO3/IaHUU
MaTepUasoB ¢ 3apaHee 3aJaHHBIMU
CBOWCTBaMH.

83 BHyTpeHnHss sHEprus. §77 BryTpeHHss dHEeprus Tena Kak 3HaTh U yMETb OOBACHAThH NOHSTHE

(GyYHKIUS COCTOSIHUS Tea,
3aBHCHUMOCTb BHYTPEHHEU
SHEPrUU UJICATBHOIO r'a3a OT
MaKpOCKOITUYECKUX
[1apaMeTpoB.

«BHYTPEHHSSI SHEPTUS» KaK
(bYHKIIMIO COCTOSHUS TeNa,
YCTAaHABIIMBATh 3aBUCUMOCTh
BHYTPEHHEHN 3HEPTUH UJEAIBHOTO
ra3a OT MaKpOCKOIIUYECKUX




napaMeTpoB, YMCTb IIPUMCHATH
MOJIYYCHHBIC 3HAHUSA NP pCIICHUA

3ajad.
84 10 Pabota B §78 dopmyita 15 onpeeeHus YMeTb BBIBOIUTH (HOPMYITY IS
TEPMOJIMHAMUKE. paloThI pacIIMPSAIOLIErocs ra3a | olpeeneHus: paboTsl
IPU HOCTOSIHHOM JaBJICHUH. paclIMpsIOLIerocs ra3a npu
IIOCTOSIHHOM [JIaBJIEHUH, 3HATh
rE€OMETPHUECKYIO HHTEPITPETAIIIO
paboThI U N300apHOTO MpoIiecca
U B ciIydae, Koraa p£const/
85 11 KonuuecTBo TemioTsl §79 dopmyibl AJis onpeAeIeHus YMeTh npuMeHATh GOpMYJIbl JUIs
KOJINYECTBA TEIUIOTHI IIPU OIpeJIeJIEHUS KOJIMUECTBA TEIIOThI
HarpeBaHUU, OXJIAXK/CHUH, IIPU U3MEHEHUU arperaTHbIX
IUIaBJICHUH, KPUCTAJUIM3ALINY, COCTOSIHUH BelleCTBA.
napooOpa3zoBaHUH,
KOHJICHCAIINU ¥ CTOPaHUU
TOIUIMBA. Y PaBHEHUE TEIUIOBOIO
OanaHca.
86 12 Pemenune §79 BHyTpeHHsIs SHEpTUs Tena Kak | 3HATh U YMETh OOBSCHATH MOHSTHE
HKCIEPUMEHTATbHBIX (byHKLUS COCTOSHUS Tena, «BHYTPEHHSISI SHEPTHsD KaK
3aad. 3aBUCUMOCTh BHYTPEHHEH (bYHKIIMIO COCTOSHUS TeNa,
SHEPIUU UICATBHOTO ra3a oT yCTaHaBJIMBaTh 3aBUCUMOCTb
MaKpOCKOTTUYECKHX BHYTPEHHEH 3HEPTUH UeaTbHOTO
apamMeTpoB. ra3a OT MaKpOCKOTTHYECKIX
apaMeTpoB, YMETh IIPUMEHSTh
MOJTyYCHHBIEC 3HAHUS TIPH PEIICHUH
3aad.
87 13 [IepBb1it 3ak0H §80 - 3aKOH COXpaHEHMsI SHEPIUH, 3HaTh 3aKOH COXPaHEHMsI SHEPTUH,
TEPMOJIMHAMHKH. 82 pacrpocTpaHeHHbII Ha pacrpoCTpaHeHHbIH Ha TEIIOBbIE

[IpuMeHeHue nepBoro

TCIIJIOBBIC IMTPOLECChI, UCTOPHUA

SABJICHUS, HCTOPUIO OTKPBITUSA




3aKOHa TCPMOJHMHAMUKHA
K u3oIpoucccam.

OTKpBITHS 3aKOHA. M3ompoueccsl
C DHEPreTUYECKON TOUKHU
3peHusi, ainabdaTHbIN mporiecc.

3aKOHA, IPUMEHSTh TIEPBHIN 3aKOH
TCPMOAUHAMUKU IJI PCIICHUA
3a7a4 pa3JIMYHOMN CIIOKHOCTH.
OOBSACHATH N30IPOLIECCHI C
SHEPreTHYECKON TOUKU 3PEHMUS,
MOHUMATh U OOBSCHATH
aanabaTHBIN IpoIecC, pelaTh
3aJlayy Ha MPUMEHEHUE ypaBHEHUS
TEIUIOBOTO OajaHca.

88

14

YcnoBust paboThl
TEIJIOBLIX JBUTaTEJICH.

§84

TennoBkle ABUTaTEIINA, BSUHBIH
JBUTaTeNb, MmammHa Kapho,
KII/ TennoBbIx ABUTATENEH.

OOBSCHATH yCIOBHS PaOOTHI
TEIUIOBBIX JIBUTATEIICH,
000CHOBBIBATh HEBO3MOYKHOCTh
CO3/IaHUS] BEYHOTO JIBUTATEI,
UMETh MpeJICTaBIeHUE 00
uaeanbHol Mammue KapHo, ymeTh
paccuuThIBaTh KO3PPUIUEHT
ITOJIE3HOTO JACHCTBUS.

89

15

Bropoii 3akoH
TEPMOANHAMUKHU.

§83

BTtopoii 3aKk0OH TEpMOIMHAMUKH,
HeoOpaTUMOCTh MPOIIECCOB.

3HaTh BTOPOM 3aKOH
TEPMOIMHAMHUKH,
YCTaHaBJIMBAIOLIUM PEAIbHO
BO3MOYKHOE HaIlpaBlieHHE
MPOTEKaHUs POILIECCOB
MaKpOCKOIIMYECKHX CHCTEM,
OOBSICHATH (hakT HEOOPATUMOCTH
MIPOIIECCOB B MIPHPOJIE HA OCHOBE
MOJIEKYJIIPHO — KHHETUYECKOU
TEOPHH.

90

16

3aueT 1no Teme
«TepmoguHamMuka

§77 -
82

OCHOBHBIE 3aKOHBI U TTOHSTHS
TCMBI.

YMeTh aHaIu3upOBaTh,
CpaBHUBATb, peLIaTh
KayecTBEHHbIE, rpauuecKre u




BBIYHMCIINTCIIBHBIC 3aJa4u.

91 17 KonTponbnas pabora mo | §77 - KP Ne7 OcHOBHBIE 3aKOHBI ¥ TIOHATHS YMeTh aHanu3upoBaTh,
teme «TepmoauHamukay. | 82 TEMBI. CpPaBHUBATH, PEIIAThH
KauyeCTBEHHbIE, rpapuuecKue u
BBIUHCIIUTENbHBIC 3a/1a4H.
92 1 DIIeKTPpUUECKUH 3apsil. §85 - DIEKTPOCTATHKA, YMeTb 0OBSICHATH 3HAUCHHUE,
3aKOH COXpaHEeHUS 88 AIIEKTPUYECKUI 3aps, CTPYKTYPY U OCOOEHHOCTH
3apsaa. AJIIEMEHTAPHBIN AIEKTPUYECKUN | DJIEKTPOAUHAMUKH, 3HATh
3apsizi, BUMABI 3apsI0B, HX OCHOBHBIE MTOHATHUS
B3aMMOJICHCTBHE, TOUCUHBII AIIEKTPOCTATUKH, OOBSICHATH POITh
3apsizl, SJIEKTPU3AUS TE, 3aKOH | CTaTHYECKOTO AIEKTPHUUECTBA B
COXpaHeHHUs 3aps/a. MIPOU3BOJICTBE U OBITY, YMETh
OOBSCHATH DNEKTPUUECKUE SIBICHUS
Ha OCHOBE 3HaHUI 00
AJIEKTPUUYECKOM 3apsijie M 3aKOHE
COXpaHEeHHUS 3apsia.
93 |2 3akon Kynona. §89-90 3akon Kynona, equanna 3apsaa | 3HaTh HCTOPHIO OTKPBITHS 3aKOHA
— KYJIOH. Kynona, ymeTs popmynupoBatb
OCHOBHOM 3aKOH JJIEKTPOCTaTUKH,
IPUMEHSTH 3aKOH JIJIsl peIIeHUs
Ka4eCTBEHHBIX U BBIYMCIUTEIbHBIX
3ajau.
94 3 Pemrenue 3amau mo teme OCHOBHBIE TIOHSTHS U 3aKOHBI YMeTb NpUMEHSTh 3aKOH
«3akoH Kynona» TEMs. coxXpaHeHus 3apAna, 3akoH Kynona
Y 3aKOHBI MEXaHWUKH TIPU pacyeTre
MapaMeTPOB CUCTEMBI 3apPsKEHHBIX
TeJI, HAXOJISAIINXCS B PABHOBECHH.
95 4 DIEKTPUUECKOE MOJIe. §91-93 Teopust 6IU3KOACHCTBUS U 3HaTb U OOBSICHATH KOHLIEIIIHIO U

Hanpsi>xeHHOCTB
AEKTPUYECKOTO IOJIA.

JanbHOACUCTBUS,
HaIPS>KEHHOCTh

HE/IOCTAaTKU 00EHX TEOpUH, YMETh
n300paxkaTh rpauyecKu




SJICKTPHUYCCKOTIO I10JI,

rpaduueckoe n3oopaxkeHue
AIIEKTPUYECKOTO OIS, TPHHIIHIIT
CYTMEPIO3UINH. CUIOBBIC IMHUU.

BJIEKTPUYECKUE MOJIS,
M0JIb30BaThCS IPUHLIUIIOM
CYNEPIO3ULIUU ISl PACUETHI MOJIEH
CUCTEMBI 3apSIKEHHBIX TEI.

96 Pemenne 3amad mo teme | §89-93 OCHOBHBIE ITOHATHSA U 3aKOHEI YMeTh aHaTu3upoBaTh,
«3akoHn Kymnona. TEMEL. CpaBHUBATH, PEIIAThH
HarmpsixeHHOCTh KadeCTBEHHbIC, Tpaduueckue u
AIEKTPUUECKOTO TIOJISD) BBIYMCIUTEIIHLHEIC 3aa4H.
97 TecroBast pabora 1mo §89-93 TecroBast | OCHOBHBIE MOHSTHS ¥ 3aKOHBI YMeTb aHaTM3UpOBaTh,
Teme «Cuitbl pabora TEMBI. CpaBHMBATh, PELIAThH
AJIIEKTPOMATrHUTHOTO KaueCTBEHHbIC, Tpaduueckue u
B3aMMOIECHCTBUS BBIYMCIUTENbHEIE 3aa4H.
3apsIOB»
98 Pabora cun §98 [IpoBOIHUKY, TUANIEKTPUKH, OOBACHAITD SIBIECHUSA
AJIEKTPOCTATUUECKOTO SIBJICHHE JIEKTPOCTATHIECKOM AIEKTPOCTATUUECKOW UHIYKIINH,
OJI. WHIYKIIAU, TUJIEKTpUIecKas MOBEJICHUE JUDJICKTPUKOB B
MIPOHUIIAEMOCTh CPEIBI AIEKTPOCTATUUECKOM II0JIE,
(bu3nyecKuil CMbICT
JUAJIEKTPUYECKON MPOHUIIAEMOCTH.
99 [TorenuuanbHas sueprus | §99 [ToTeHIMaILHOCTD Nwmets npeacrasieHue o

3apsHKEHHOTO TeJla B
OJIHOPOJIHOM
AJIEKTPOCTATHYECKOM
none. ITorenmmann.

QJICKTPOCTATUYCCKOI'O T10JIA,
INOTCHIHUAJI, ¢JH3quCKHﬁ CMBICJI

Pa3HOCTH MOTCHIINAJIOB,
dbopmyna asis moTeHIMaza

SJICKTPOCTATHUYCCKOI'O ITOJIA

TOYEYHOTO 3aps/a.

MOTEHLINATbHOCTU
ANEKTPOCTATUYECKOTO T1OJIS,
OOBSACHATH HE3aBUCUMOCTH PabOTHI
ANEKTPOCTATUYECKUX CUJI OT
(GbopMBbI TpaeKTOpUH, MOTEHIIHAT,
¢bu3nyecKnuit CMbICT Pa3HOCTH
MOTEHINAJIOB, YMETh BHIBOJIUTH
dbopMyIy s TOTEHITMATA
ANIEKTPOCTATUYECKOTO OIS
TOYEYHOI'0 3apsja.




100 |9 [IpoBogHuKYM 1 §95- ITpoBOAHMKY, TUANEKTPUKH, OOBACHATDH SABICHUS
JUDJIEKTPUKHU B 96,100 SBJICHUE JIEKTPOCTATUUECKON ANIEKTPOCTATUYECKON MHAYKIINH,
AIIEKTPUUYECKOM TIOJIE. MHAYKIUH, IUIIEKTPUIECKast MOBEJICHHUE AUIJICKTPHKOB B
CBs13b MEXITY MPOHHIIAEMOCTh CPEJIbI AIIEKTPOCTATUYECKOM TIOJIE,
HAINpPsDKEHHOCTBIO U DKBUIOTCHIIUAILHBIC (bu3MUECKH CMBICT
Pa3HOCTBIO HOBEPXHOCTH, (hopmyra CBsI3H JUAJIEKTPUIECKON POHUIIAEMOCTH.
HOTEHIINAJIOB. MEK1y HalpsHKEHHOCTBIO VYMeTh BBIBOAUTH (GOPMYITY CBSI3H
AIIEKTPUYECKOTO TIOJIS U MEK1y HalpsHKEHHOCTBIO
Pa3HOCTH IMOTEHIIUAJIOB. AIIEKTPHUYECKOTO TIOJIS U
HaNpsHKCHUEM, IPUMEHSTh
MOJTyYCHHBIC 3HAHUS JUISl PEIICHUS
Ka4eCTBEHHBIX U PACUETHBIX 3a]1a4.
101 |10 DIIEKTPOEMKOCTb. §101,1 Teopust koHAEHCATOPA, OOBACHATH TEOPHUIO
Konnencaropsi. 02 AIIEKTPOEMKOCTb, €ANHHIIA KOHJICHCATOPOB, AJICKTPOEMKOCTH,
3JIEKTPOEMKOCTH, 3aBHCUMOCTH €MKOCTH ILIOCKOTO
AJIEKTPOEMKOCTH TJIOCKOTO KOHJIEHCAaTopa OT €ro
KOHJIEHCaTOopa. re€OMETPHUECKUX Pa3MEpPOB, YMETh
pemaTh BEIYMUCIUTENBHBIC 33/1a49H
0 TEME.
102 |11 OHeprus §101, dopmyna s SJHEPTUH YMeTb BBIBOAUTH (hOpMYITY AJIst
AIIEKTPOCTATUYECKOTO 103 3apsKEHHOTr0 KOHJIEHCaTopa, pacuera SHepIruu 3apsHKEHHOTO
HOJIS» bopmyna 1 SHEpruu KOHJIEHCATOpPa, JI0Ka3bIBaTh, YTO
AIIEKTPUYECKOTO TOJIS. SHEPIHUs EKTPUYECKOTO OIS
IPSIMO TPOTIOPIIUOHAIBHA
HANPSHKCHHOCTH JIEKTPUIECKOTO
MOJIs, OOBSACHATH MTPAKTUIECKOE
pUMEHEHHE KOHJIEHCATOopa.
103 | 12 Pemenue 3amau no teme | §101, OCHOBHBIE MIOHATHUS U 3aKOHBI YMeTh aHaIU3UpOBaTh,
«OIIEKTPOEMKOCTb 102 TEMBI. CpaBHMBATh, PEILIATh

KOHACHCATOpa»

KayecTBEHHbIE, rpauuecKre u




BBIYUCIIUTENILHBIC 331a4H.
104 | 13 Konrtponbnas padora mo | §98- 1 KP Ne8 OCHOBHBbIE MIOHATHUS U 3aKOHBI YMeTh aHaIU3UpOBaTh,
Teme «nekrpoctatuka». | 102 TEMBI. CpaBHMBATh, PEILIaTh
KaueCTBEHHbIE, rpapuuecKue u
BBIUHCIIUTENbHBIC 3a/1a4H.
3AKOHBI HIOCTOAHHOI'O TOKA (12 YHACOB)
105 |1 DIIEKTPUUECKHUH TOK. §104, 1 DNEeKTpUYECKHid TOK, cujia TOKa, | MIMeTh mpeacraBieHue 0o
Cuna ToKa. 105 YCIIOBUS CYLIECTBOBAHMSI TOKA, | DJIEKTPUUYECKOM TOKE, YCIOBUSX,
eIMHUIIA U3MEPEHUS CHIIBI TOKA. | HEOOXOMMBIX JJISl CYIIECTBOBAHUS
3JIEKTPUYECKOIO TOKA, AEHCTBUAX
TOKa, CHJIE TOKA.
106 |2 3akoH Oma miig yuactka | §106, 1 3akoH OMa, COpOTUBIICHUE, YMmeTs popMyIupoBaTh 3aKOH
LICIIN. 107 MOCJIEAOBATEIBHOE U OmMa, paccuuThIBaTh
napajiesIbHOe COeJUHEHNE COIIPOTHBIICHUE MPOBOTHUKA U
MIPOBOTHUKOB. MIPOBOTHUKOB, COCMHEHHBIX
Pa3IUYHBIMHU CIIOCO0AMHU.
107 |3 JlaGopaTtopHnast pabota §106, 1 JIP Ne6 OCHOBHBIE TIOHSTHS U 3aKOHBI YMeTh aHaTu3upOBaTh,
no teme «Omnpenenenue | 107 TEMBI. CpaBHMBATh, PeIIaTh
yJIeIBbHOTO KaueCTBEHHbIE, Tpa@uuecKue u
COIIPOTHUBIICHUS BBIYHCIUTENbHBIC 3a/1a4H.
MIPOBOHHKAY
108 | 4 Pemenwne 3agau mo teme | §104, 1 OCHOBHEIE TOHATHSA U 3aKOHEI YMeTh aHaTu3upoBaTh,
«3akon Oma s yuactka | 107 TEMBI. CpaBHUBATh, pelIaTh
T KayeCTBEHHBIE, rpad)nIecKre u
BBIUUCITUTENLHBIC 33/1a4H.
109 |5 3akoH /Dxoyns - Jleana | §108 1 3axoH /xoyns — Jlenua. YMeTh onpenensaTh KOJIN4eCTBO
TEIUIOTHI, OTIPEIEIsIeMOe 3aKOHOM
Jxoynsa — Jlenua.
110 | 6 Pemenne 3amad mo reme | §108 1 3akon Jlxoyns — JIeHa. YMeTh onpenensaTh KOJTUIECTBO
«3akoH Jxoynsa — TEIUIOTHI, OTpEIeNIIeMOe 3aKOHOM




Jlenma» Jxoynsa — Jlenua.
111 |7 PaGora 1 MOLIHOCTH §104- 1 Pabora, MOIITHOCTh TOKA, 3aKOH | YMETh ONpeneniaTh paboTy u
MOCTOSTHHOTO TOKa. 108 Jxoyns — Jlenma. MOIIHOCTh TOKa, KOJIMYECTBO
TEIUIOTHI, OMpeIeNiIeMOe 3aKOHOM
Jxoynsa — Jlenua.
112 | 8 3akox OMa U1 HOJHOH §109, 1 DJ1C, 3axkon Oma J1s MOJTHOM OOBICHATDH ITIOHATHE
LIEIIN. 110 LIEITH. AIEKTPOJIBIKYIIICH CHIIBI, 3HATH
3akoH Oma JIs ITOJIHOM eI,
paznuuue mexay I/C,
HaNPSHKCHUEM B Pa3HOCTHIO
MOTEHINAJIOB.
113 |9 Pewmenue 3anay no reme | §104- 1 OCHOBHBIE MOHATHS U 3aKOHBI YMeTh aHanu3upOBaTh,
«3akon Oma st monaou | 110 TEMBI. CpaBHUBATH, PEIIAThH
(1070 Ka4yecTBEHHbIE, rpauyeckue u
BBIYUCITUTENILHBIC 33/1a4H.
114 | 10 Pemenue 3anay no teme | §104- 1 OCHOBHBbIE MIOHATHUS U 3aKOHBI YMeTh aHaIu3upOBaTh,
«OIEeKTPUYECKUI TOK» 110 TEMBI. CPAaBHUBATH, PEIIATH
Ka4yeCTBEHHBIE, rpa)uIecKre U
BBIYHCIUTENBHBIC 3a/1a4H.
115 |11 JlaGopatopHas pabora o | §104- 1 JIP Ne7 OCHOBHBIE MIOHATHUS U 3aKOHBI YMeTh aHaM3UpOBaTh,
teme «OnpenencHue 110 TEMBI. CpaBHMBATh, PEILIATh
OJ1C 1 BHYyTpEHHETO KauyeCTBEHHbIE, TpapuecKue u
COITPOTHBIICHUS BBIUUCITUTEILHBIC 33/1a4H.
TIPOBOTHUKAY
116 | 12 Kontponbnas paboramo | §104- 1 KP N9 OCHOBHBIE MOHATHS U 3aKOHBI YMeTh aHaTu3upoBaTh,
TeMe «3aKOHBI 110 TEMBI. CpaBHMBATh, PEILIATh
MOCTOSIHHOTO TOKa» KayecTBEHHbIE, rpauiyecKkre u
BBIYHCIIUTENHHBIC 3a/1a4H.
SJEKTPUYECKHU TOK B PA3JIMYHBIX CPEJAX (11 YACOB)
117 ‘ 1 ‘ DNIeKTpOHHAs ‘ §111- ‘ 1 ‘ ‘ DIIeKTpOHHAs MPOBOJIUMOCTD ‘ OOBACHATH TEOPHUIO TTPOBOIUMOCTH




MIPOBOAUMOCTD 112 METauIoB, 3akoH OMa B CBETE METAaJIJIOB, OIIBITEI MaHaenbpIITaMa
METaJlIOB. AJIEKTPOHHON TEOPUH u Ilananekcu, 3akon Oma B cBeTe
IIPOBOAMMOCTH METAJLIOB, AJIEKTPOHHON IIPOBOJAUMOCTH
METAJIJIOB.
118 3aBUCUMOCTh §113- 3aBHUCUMOCTb COIPOTUBIICHUS OOBACHATH TEOPHIO TTPOBOIUMOCTH
COIIPOTHBIICHUS 114 IIPOBOJIHUKA OT TeMIIepaTypsbl, METaJUIOB, ONbITHl MaH/enpIITama
IPOBOJIHUKA OT TemneparypHblii koapduuuent | u Ilananekcu, 3akoH OMa B cBeTe
TEMIEPATYPHI. COINPOTUBIICHUS, AJIEKTPOHHON IPOBOJAUMOCTH
CBEPXIIPOBOJUMOCTb. METAaJIJIOB.
119 DNEeKTpUUECKUN TOK B §115 [TonynpoBonHukH, coOcTBeHHast | MImets npeacraBieHue o
MOJIYTIPOBOTHUKAX. IIPOBOAMMOCTb, [IPUMECHAsI IIPOBOAMMOCTH MOIYIPOBOAHHUKOB,
IIPOBOJIUMOCTb, JOHOPHbBIE U 3aBUCUMOCTH COOCTBEHHOMH
aKIENTOPHbIE IPUMECH. IIPOBOJIUMOCTH OT T€MIIepaTypbl U
OCBEIIEHHOCTH , IPOBOIUMOCTH
IIOJIYTIPOBOJHUKOB C IIPUMECSIMHU.
120 IIpumecHas §l16, KonTakT nomaynpoBogHUKOB p- U | OOBACHATH SBICHMUS,
IIPOBOJIUMOCTH 117 N- TUIIOB, p-NIEPEXON, IIPOUCXOSAIINE YEPE3 KOHTAKT
MOJIYTIPOBOTHUKOB. MOJIYTIPOBOTHUKOBBIN JTHOI. MIOJIYTIPOBOJTHUKOB PA3IUYHBIX

DIIEKTPUUECKHUI TOK
gyepe3 KOHTaKT
MOJTYTIPOBOTHUKOB P U N
TUTIOB. TpaH3UCTOPBHI.

KOHTaKT noaynpoBOAHUKOB p- U
N- TUIIOB, pP-NIEPEXO,
IIOJIYIIPOBOXHUKOBBIN THOJ,
TPaH3UCTOP.

THUIIOB, PSAMOM U 0OpaTHBII
MIEPEX0I, UCII0JIb30BAaHUE CBONCTB
KOHTAKTa JJIs1 BBINPSMIICHUS
IIEPEMEHHOT0 TOKAa, YCTPOMCTBO U
MIPUHLIMII JEHCTBUS TPAH3UCTOPA.
OOBSACHATD SIBJICHNUS,
MIPOUCXOSIINE Yepe3 KOHTAKT
MOJIYTIPOBOJTHUKOB PA3IUYHBIX
THUIIOB, PSAMOM U 0OpaTHBII
Mepexo, UCIOJIb30BAHUE CBOKCTB
KOHTAKTa JJIs1 BBIIPSAMIICHUS
IIEPEMEHHOT'0 TOKa, YCTPOMCTBO U




MPUHIIUI AEHCTBUS TPAH3UCTOPA.

121 Pemenue 3agau mo reme | §111- OCHOBHBIE ITIOHITHSA U 3aKOHEI YMeTh aHanu3upoBaTh,
«OIJIEKTpUYECKUH TOK B 115 TEMBI. CPAaBHUBATH, PEIIATH
MeTaliax u KaueCTBEHHbIE, rpapuuecKue u
MOJTYTIPOBOTHUKAX ) BBIUHCIIUTENbHBIC 3a/1a4H.
122 DJIEKTPUUYECKU TOK B §120, SIBiIeHNE TEPMOIIICKTPOHHOM YMeTb OOBSICHATD SIBIICHUS
BaKyyMe€ U razax. 121, SMUCCHH, BAKYYMHBIN AUO], TEPMOIJIEKTPOHHONU AIMUCCHH,
124- AIIEKTPOHHO — JIy4yeBas TpyOKa. | YCTpONCTBO, IPUHLIMII JEHCTBUS U
125, MonHas mpoBOAUMOCTB ra3oB, IIPUMEHEHHUE IEKTPOHHO —
126 HECaMOCTOSITENIbHBIN U ny4yeBoil TpyOku. meth
CaMOCTOATEIIbHBIN pa3psabl MpeACTaBICHUE 00 HOHHOU
ra3oB, HOHHU3AIUS, MPOBOANMOCTH, CAMOCTOSATEIILHOM
pPEKOMOMHAILINSA, YIEKTPOHHBIN U HECAMOCTOSATEIILHOM pa3psizie.
ynap. [Ina3zma. Wmets npencrasiieHue o
4ETBEPTOM COCTOSIHUU BELIECTBA —
masMe.
123 Pemenne 3agau mo reme | §120, OCHOBHBIE ITOHITHA U 3aKOHEI YMeTh aHaIu3upoBaTh,
«ONEeKTpUYECKUH TOK B 121 TEMBI. CPAaBHUBATH, PEIIATH
BaKyyMe» KauyeCTBEHHbIE, TpapuecKue u
BBIYHCIIUTEIBHBIE 3a/1a4H.
124 DNEKTPUYECKUN TOK B §122, DJEeKTpONIN3, HOHHAS 3aKOHBI JJIEKTPOJIN3a, UMETh
KUAKOCTAX. 3aKOHBI 123 IIPOBOAMMOCTb, DJIEKTPOJIHT, npeJcTaBiIeHne 00 MOHHON
JNEKTPOIIN3A. 3akoH Papajes, MIPOBOAMMOCTH PacTBOPOB
AIIEKTPOXUMUYECKUI ANIEKTPOJIUTOB, OOBIACHATH
SKBHUBAJIEHT, TUCCOLIMALINS. MIPUMEHEHHUE AIIEKTPOJIN3a, PelIaTh
3aJ1a4uM, UCIoJb3ys 3akoH Dapazes.
125 Pemenue 3amgau o reme | §122, DNeKTpoIn3, MOHHAS 3aKOHBI 2JIEKTPOJIN3a, UMETh
«3akonbl Papanes» 123 IIPOBOAMMOCTb, SJIEKTPOJIHT, npecTaBiIeHne 00 HOHHON

3akoH Dapajes,
AIEKTPOXUMHUUYECKUI

MIPOBOANMOCTH PaCTBOPOB
ANEKTPOJIUTOB, OOBICHATH




OKBHUBAJICHT, JUCCOLTMAI.

IMPUMCHCHHUC DJICKTPOJIN3a, pCHIATh
3aaa4u, UCIIOJIb3Yysd 3aKOH d)apaneﬂ.

126 | 10 Pemenue 3anau no teme | §122, OCHOBHbIE MIOHATHUS U 3aKOHBI YMeTh aHaIU3UpOBaTh,
«INEKTPUICCKUN TOK B 126 TEMBI. CpaBHUBATH, PEIIAThH
Pa3IMYHBIX Cperax» KauyeCTBEHHbIE, rpapuuecKue u
BBIUHCIIUTENbHBIC 3a/1a4H.
127 |11 KoHnTtposbHas padoTa mo KP NelO | OcHOBHBIC TTOHSATHS U 3aKOHBI YMeTh aHaTu3HPOBATh,
TeMe «DNEeKTPUUECKUI TEMBI. CpaBHUBATb, PELIATh
TOK B pa3IMYHBIX Ka4yeCcTBEHHbBIE, rpauIecKue u
cpemax. BBIYUCIIUTENILHBIC 33/1a4H.
128 |1 [ToBTOpEeHHEe MaTepuana OcCHOBHbIE TIOHATHUS U 3aKOHBI YMeTh aHaTU3UPOBATh,
10 knacca TeMsbl 3a Kypc 10 knacca. CpaBHMBATh, pelIaTh
KaueCTBEHHbIE, rpapuuecKue u
BBIYHCIUTENbHBIC 3a/1a4H.
129 |2 [ToBTOpEeHME MaTepuana OCHOBHBIE TIOHSTHS U 3aKOHBI YMeTh aHaTu3upOBaTh,
10 xnacca TeMsl 3a Kypc 10 knacca. CpaBHMBaTh, pellaTh
Ka4yeCTBEHHBIE, rpayuIecKue U
BBIYUCITUTENILHBIC 33/1a4H.
130 |3 [ToBTOpeHune maTepuana OCHOBHBIE MOHATHS U 3aKOHbI YMeTh aHaM3UpOBaTh,
10 xnacca TeMsl 3a Kypc 10 knacca. CPaBHUBATH, PEIIATH
KayecTBEHHbIE, rpauiyeckre u
BBIUUCITUTENLHBIC 33/1a4H.
131 |4 [ToBTOpEHME MaTepuana OCHOBHBIE MOHATHS U 3aKOHBI YMeTh aHaTu3upoBaTh,
10 kacca TeMsbl 3a Kypc 10 kiacca. CPAaBHUBATH, PEIIATH
Ka4yeCcTBEHHBIE, rpadynIecKue u
BBIYHCITUTENHHBIC 3a/1a4H.
132 |5 [ToBTOpeHune MmaTepuana OCHOBHBIE TIOHATHS U 3aKOHbI YMeTh aHaM3UpPOBaTh,

10 xmacca

TeMsl 3a Kypc 10 knacca.

CpPaBHUBATH, PEIIAThH
KauyeCTBEHHbIE, TpapuecKue u
BBIYMCIIUTEIbHBIE 33/1a4H.




133

IToBTOpEeHME MaTepuana
10 xnacca

OCHOBHBIE TTOHSITHUS U 3aKOHBI
TeMbl 3a Kypc 10 knacca.

YMeTb aHaIu3upOBaTh,
CpaBHUBATb, PELIaTh
Ka4yeCcTBEHHbBIE, rpauIecKre u
BBIYUCIIUTENILHBIC 331a4H.

134 [ToBTOpenune MaTepuana OCHOBHBIE MOHATHSI U 3aKOHbI VYMeTh aHau3upOBaTh,
10 knacca Tembl 3a Kypc 10 kacca. CpaBHMBATh, peUIaTh
Ka4yeCcTBEHHbIE, rpauyecKue u
BBIUHCIIUTEIbHBIC 3a/1a4H.
135 Hrorosast KOHTpOIbHAS KP Nell | OcHOBHBIE TOHATHUS U 3aKOHbI YMeTb aHanu3upOBaTh,
pabota 3a kypc 10 TeMbl 3a Kypc 10 knacca. CpaBHMBaTh, peIIaTh
KJacca. KaueCTBEHHbIE, TpapUuecKue u
BBIUUCIIUTENIbHBIC 3a1a4H.
136 W TOroBelii ypok 1o OCHOBHBIE MOHATHS U 3aKOHbI VYMeTh aHaM3UpOBaTh,

kypey 10 knacca.

TeMbl 3a Kypc 10 knacca.

CPaBHUBATH, PEIIATH
KauyeCTBEHHbIE, TpapUuecKue u
BBIYMCIIUTENIbHBIE 331a4H.




KanennapHo-temarudeckoe mianuposanue B 11 kiacce. (3 yaca B Hegesio, 102 yaca B roa)

Ne | Jara Tema ypoka Koua- OcHOBHBbIE IOHATHS , 3aKOHBI B X0/1€ Pe3yabTarnl 00yyeHus Hom.
BO U3y4YeHH s 3ajaHue
4acoB
IloBTOpenune maTepuana 3a kype 10 kaacca: 4 yaca

1.1 [ToBTOpEHKE TEMBI 1 ITyTs, nepeMeIeHue, CKOPOCTh | YMETh TPHUMEHSTh 3aKOHBI H ®-10
«MexaHuka» PaBHOMEPHOTO  NPSIMOJIMHEHMHOTO W | GOpMyNbl Uil  pelIeHus 3aaad

2.2 [loBTOpEHME TEMBI 1 PaBHOYCKOPEHHOTO JBUKEHUM, | pa3JIMYHBIX  THUIIOB:  PaCUYETHBIX, ®-10
«MKT, TepmoiuHamMuKay yckopenue, 3akoHel Hptotona, MKT, | rpaduyeckux, Ka4eCTBEHHBIX.

3.3 [ToBTOpEHNE TEMBI 1 3aKOHBI TEPMOJIMHAMUKH, 3aKOHBI | YMETh JeNlaTh  BBIBOABI, JIETKO ®-10
«INEKTPOCTATUKAY ANEKTPOCTATHKHU, PA3JIUYHBIE COEUHEHUS | OTIEPUPOBATH MaTeMaTUYECKUMU

4.4 Jlnarnoctuyeckas 1 BIIEKTPUUECKHX memnew, 3aKOHEBI | IEUCTBUSIMHU. d-10
KOHTpOJIbHAs pabota Nel IMOCTOSIHHOTO TOKA, 3JIEKTPOJIN3

MATHUTHOE HOJIE. JIEKTPOMATHUTHASA UHAYKIUS. (12 YACOB)

5.1 BsaumopeiictBue TokoB. | 1 B3anMozeiicTBue NMPOBOAHUKOB C TOKOM. VYyamuecss JoMKHBI 3HaTh 3aKkoH | §1-4
MarnutHOE oJe. MarnuTHsle B3aUMOJEHCTBUS, | AMIIepa U yMETb  OINpEAeNsATh
Moaynb BEKTOpa MarHUTHbIE CWJIbl. MarHuTHOe TIOJie. | HampaBJI€HHEe Cuwibl Ammepa U
MAarHUTHOM  MHAYKIHWH. OcHOBHbIE CBOMCTBA. BekTOp MarHUTHOM | yMeTh pelIaTh 3aJladyd Ha pacyer
Cuna Amnepa. WHIYKIUN. HampaBnenue BEKTOpa | CUJIbl AMIiepa.

6.2 JletfictBue ~ MarHuTHOTO | 1 MarHUTHOMU WHOYKLWH. «IpaBuio VYuyamuecss NOJDKHBI 3HAaTh 3aKOH | §5-6
MoJisi Ha JBWXKYIIMICS OypaBuuKay. Jlunun MarHuTHOHM | AMIiepa U yMeTh pelliaTh 3a/1aud Ha
3apsn. Cuna Jlopenua. WHIYKIUWA. MarauTHoOe 1oJie MpsSMOro U | pacyeT Cuiibl AMIiepa.

7.3 MarsuTHble cBomctBa | 1 KpPYyroBOTO TOKOB, TIOJE€ COJECHOUAA. Vyamuecs JTOJIKHBI 3HATh | §7
BEIIECTBA. OcobenHoctu JIMHHAN MarHuTHOU | hopmyny cuisl JIopeHia, «IpaBuio

8.4 JlabGopaTopHas pabora | 1 HUHIOYKIWH. OKCIEpUMEHTAIIBHOE | JIEBOM PYKHW» ISl ONpPEICTICHUS [ToBTOpHUTH
Nol «Habmonenue obocHoBanue 3aKoHa Amrepa. Moaysb u | cunel JIopeHnia M ymeTh pemarb | §1-7
NEHCTBUS MAarHUTHOTO HalpaBJIeHUE CWJIbI, JCHCTBYIONIEH Ha | 3aJa4u Ha pacyeT cuibl JIopeHiia.
TIOJISI HA TOKY MPOBOJHUK C TOKOM B MarHUTHOM IIOJE. VYyamuecss OIKHBI OOBSICHATH

95 CaMoOCTOSTeIbHAS 1 « IlpaBuno nesoii pykw». [IpaBuno s | MAarHUTHBIE ~ CBOMCTBA  Tel  C IToBTOPHUTE




pabora o TEME ONpeAeIeHUs CHUJIbI Jlopenua. | uCnoib30BaHUEM runotessl | §1-7
«MarsuTtHoe 1osue» [Ipumenenue CHJIBI Jlopenua. | Amnepa, 3HaTh OCHOBHBIE CBOMCTBa
HamarunumBanue BemiecTBa. [ umortesa | GeppOMarHETHKOB.
Awmriepa. DeppOMarHeTUKU. | YMeETh IPUMEHATH II0Jy4YEHHbIE
Temneparypa  Kropu.  IlpumeHeHue | 3HaHUS 175 PELICHUS 3a]1a4 YPOBHSA
beppoMarHeTHKOB. «A»

10.6 OTkphITHE Onbitel @apazes. MarauTHbli 1OTOK: | 3HaTh npaBwio Jlenma, ymets | §8-10
ANEKTPOMarHUTHOM OIpeJieNICHuE, ¢dopmyina, €MHUIIA | TI0JIb30BATHCSI UM JJISl ONpPEeNICHUs
uHaykuuu. Hanpasnenue U3MEpEHHUS. B3aumopeiicTBue | HanpaBieHUs UHIYKIIMOHHOTO TOKa.
UHAYKIIMOHHOTO  TOKa. MHAYKIMOHHOTO TOKa C MAarHUTOM. | YMETb Ha TMpPaKTUKE ONpPEIeNsTh
[IpaBuio JleHna. [TpaBuiio Jlenna. AIroputM HaxoKJI€HUS | HAIpaBJIE€HUE MHIYKIMOHHOIO TOKa

11.7 Jlaboparopnass ~ paboTta HalpaBJICHUs HHAYKLIUOHHOIO TOKa B | B 3aMKHYTOM KOHType. 3HaThb 3aKkoH | §8-10
Ne2 «SBnenue KOHTYpE. Ckopoctb MU3MEHEHUS | 3JIEKTPOMArHUTHOU WHIYKLIUH,
3JI€KTPOMAarHUTHOM MarHuTHOTO TOTOKA. 3HAYE€HHE MOAYJSA | yMeTh Mpou3BoauTh pacuer IJ(C
UHIYKIA» SC UHIYKIHH. 3aKOH | MHAYKIMHM B NPOCTEHIINX CIy4asx.

12.8 3aKkoH DJIEKTPOMArHUTHOW MHAYKIMHU. BuxpeBoe | 3HaTh BO3HMKHOBEHHMA BUXPEBOIO | §11
ANEKTPOMAarHUTHOM AIIEKTPUYECKOE II0JIE U €ro CBOWCTBO. | JIEKTPUYECKOIO oJIs npu
UHIYKIMN NHayKiMoOHHBIE TOKM B MACCHBHBIX | K3MEHEHHUH BO BpEMEHU

13.9 Buxpesoe MPOBOJAHUKAX. TeXHUYECKOE MTPUMEHEHUE | MATHUTHOTO OJId, npu4uHy | §12-13
INEKTPUUYECKOE oJe. TokoB ®Dyko. CnocoObl yMEHBIIEHUS | BOSHUKHOBEHUS SJ1C B
SC UHIYKIINH B BUXPEBBIX TOKOB. [IpuMeHeHne | NPOBOJHUKE,  ABHUXKYIIUMCA B
JBYKYLIAXCS beppuToB. S1C MHIYKIUH B | MArHUTHOM T0JIe U POPMYTTY IS €€
NPOBOJHHKAX. JIBUKYIIUXCS —TPOBOJAHHMKAX. SIBieHue | pacueta. 3HATh GoOpMyly  JUIs

14.10 CaMOMHIyKIIUS. camonuaykuun. JJIC  caMOMHIYKIMH. | pacyeTa SHEPIul MarHUTHOTO MO, | §14-15
VHIyKTHBHOCT. NunyktuBHOCTh. Enmnaunma wsmepenus | gakt CYILECTBOBAHUS

15.11 DIEKTPOMATHUTHOE TI0JIe WHAYKTUBHOCTH. OHEPruss MarHUTHOTO | 3JIEKTPOMATrHUTHOIO IMOJIs §16-17

16.12 OO6o0Omenne 1o  TeMme mosis. AHATIOTHS MEKTY CaMOMHITYKIMEH IToBTOPUTH
«ONEKTPOMAarHUTHAS ¥ uHepuueid.  Dopmyma  SHEpruu §8-17
MHYKLAS» MarHUTHOTO oJIst TOKa.

DNEeKTPOMarHuTHOE MOJIeE.




MEXAHMYECKHUE KOJIEBAHUS (6 YACOB)

17.1 CBoOOIHbBIE u
BBIHYK/ICHHBIE
KoJeOaHus

18.2 MareMmaTH4ueCcKnit
MasITHHK. JlnHamuka
K0J1e0aTeIbHOIO
JIBHOKCHUS.
I'apmonunueckue
KOJICOaHHS.

19.3 JlaGopaTopHnas ~ pabota
Ne3 «Omnpenaenenue
YCKOpEHUsi  CBOOOJIHOTO
aJICHUS Tela ¢
ITOMOIILIO0
MaTeMaTHYECKOTO
MasITHUKA»

20.4 ®daza KOJICOQHHSI.
[IpeBpamienne sHEPrUu
npu TapMOHHYECKHUX
KoJIeOaHMSIX.

21.5 BoeinyxneHHbie
KoJIcOaHHS. SIBnenue
pe3oHaHca. Ero
npuMeHeHne u Oopnba ¢
HHM.

26.6 Konrtponsnas padota Ne3

no teMe «MexaHnyecKue
KOJICOaHUD)

[TousiTue 0 Ko0JIEOATEILHOM JBHMKCHUHU.
Ot1anunTenbHas 0COOEHHOCTh
KoJiebaTenbpHOro JBmxeHus. Ilonarue o
BBIHYKICHHBIX u CBOOOTHBIX
KoJieOaHMsAX. YCIIOBHS BO3HUKHOBEHHMS
CcBOOOIHBIX KOJIeOaHuid.
MaremaTuyecKuii MasiTHUK. Y paBHEHHUE
JIBHOKCHUSI MATEMaTHYECKOr0 MasTHHKA.
YpaBHeHUE JIBUOKCHUS Tena,
KOJIEOIIOIIErocs I0J JCHCTBHEM CHJI
VIIPYTOCTH.
3aKOHOMEPHOCTH
IIPOIIECCOB
MPYKHUHHOTO

KHHEMAaTHYCCKHEC

Enunbii Xapakrep
KOJIe0aTeNbHBIX
MaTeMaTU4eCKOro u
MAasITHUKOB,
YpaBHEHMUS,
OIKMCHIBAIOIIINE rapMOHUYECKHUE

KoseOaHus, aMIUIUTY 1y,

rpaduk
Bpemenu. Paza konebanus. I[lonsTus

TIePHOI,
4acToTy, 3aBUCUMOCTH  OT
da3pl  konebGaHUA ~ KaK  BEJIMYUHBI,
XapakTepu3yIen COCTOSTHHE
KoiebaTeNnbHOrO Tpolecca B 000
MOMEHT BpemeHH. Hauanbnas ¢a3za.
Cmur ¢a3. Iloctpoenme rpadukos
Koje0aHuil C y4eToM HaudalbHOU (hasbl.
[IpeBparieHre SHEPTHH B CHCTEMe Oe3
KoeOaTeIbHOM

TPEHHS. DHeprust

CHUCTCMBEI. 3aBHCUMOCTh OHCPIruun

KOHCGHIOH.[GF 0oCiA TCI1a oT KBaapara

yLIaH.H/IeCﬂ JOJI’)KHBI 3HATH ITOHSATUS:
«KosedaTeIbHOe JIBHOKCHUE,

«CUCTEMA TCI», «BHYTPCHHHUC U

BBIHYK/ICHHBIC CHIIBI», BHJIBI
KoJieOaHuii (cBOOOTHBIC u
BBIHYKJICHHBIC), YCIIOBUS
BO3HUKHOBEHHUS CBOOOIHBIX
KoJIcOaHM. JlomKHBI 3HATh
MTOHSTHE MaTeMaTHYECKOT0

MasATHUKA, YPAaBHCHHUC [IBUKCHHA
MaTeMaTH4YICCKOI'O MasATHHKa u
HapuKa Ha

00BACHATH

HOpYy)XUHE,  YMETb
dusnueckuii  cMbICa
XapaKTEPUCTHUK K0J1e0aTenbHOTr0
JBUKCHUS: aMIUIUTYIbl, YacCTOTBHI,
nepuoga u  QopmMynbl UIA  UX
ompeneneHus.  YMETb  YEPTUTh

rpaduku KojieOaHUN M COCTaBIATH

YpaBHEHHS TapMOHUYECKUX
KoJieOaHUH. JIOMKHBI 3HATh
MOHSITHS «baza  kosebaHUN»,

«HavajbHasg (azay, «caBur Gasy,
YTEHUE U IOCTPOEHHUE TpauKOB C
y4eToM HadanbHOW (a3bl. J[0mKHBI
3HATD, Kakue KoJie0anus
Ha3bIBAIOTCS 3aTyXaroIuMH,
rpagyK 3aBUCUMOCTH KOOPIMHATHI
OT BpEMEHH TpU 3aTyXaloIIUX

KOJIEOAHMAX CUCTCMbI, U YMCTH

§18-19

§20-21

IToBTOpPUTH:
§18-21

§23-24

[ToBTOpUTSH:
§23-26

IToBTOpUTSH:
§23-26




aAMIUTATY/IBI KOJICOaHW KOOPAMHATHI UM | OOBSCHATh MPUPOAY 3aTyXarOIHX
KBaJpara aAMIUTUTYIbI KojeOaHuil | kKonebaHU ¢ DHEPreTUYECKOU
CKOpPOCTH.  3aTyxawluue  KosieOaHus. | TOUku 3peHus. JlOmKHBI — 3HATH
OObscHEHUE MPUYUH 3aTyXaHus | XapaKTepHBIC 0COOEHHOCTHU
rapMOHUYECKHX  KoyieOaHui. ['paduk | BRIHYKICHHBIX KoJIEOaHMH B
3aBUCUMOCTH  KOOpDJMHATHI TeJa OT | CHCTEME, TIOHITHE «PE30HAHCA,
BPEMECHH. yCIIOBHE BO3HUKHOBEHUS
pe3oHaHca.
SJIEKTPOMAT'HUTHBIE KOJIEBAHMSI (8 YACOB)

27.1 CB00OOIHBIE nu|l CBoOogHbie u BBIHYKJICHHBIE | 3HATH noustue | §27
BBIHYK/ICHHBIC AJIEKTPOMArHUTHBIC KOJICOaHUS. (QJICKTPOMArHUTHEIC  KOJIeOaHUs»,
3JICKTPOMAarHUTHHIC YcTpoiicTBO KoJe0aTenbHOrO0 KOHTYpa M | BUIBI ANIEKTPOMArHUTHBIX
KoJe0aHusL. IpeBpalleHre SHepru B HeM. BwiBoj | KonebaHuil.  3HaTh  yCTPOMCTBO

28.2 KonebatenbHblii koHTYp. | 1 YPaBHEHH, OIUCBHIBAIOLIETO | KOJIEOATEIbHOIO KOHTYpa, | §28-2
[IpeBpamienne  dHEPrUU AIIEKTPUYECKUE CBOOOJHBIC KOJIeOaHUS B | MpEBpallleHHe DJHEPrMH B HEM U
MPH  AJIEKTPOMATrHUTHBIX KOHTYpE. ®dopmyna ToMcoHa. | yMETh MMPOBOUTH AHAJIOTHIO MEKITY
KoJieOaHusX. AHAIOrUs XapakTepuCTUKH ANIEKTPOMATHUTHBIX | DJIGKTPOMArHUTHBIMU KOJICOAHUSIMH
MEXIY MEXaHUISCKUMU KoieOaHui B KOHType. ['apMOHWYECKHe | B KOHType M KOJeOaHHSIMH
U DJIEKTPOMAarHUTHBIMHU KoieOaHusl 3apsjga W TOKa. BBIBOJ | MAaTeMaTHYECKOTO MasSTHHKA.
KOJICOAHHUSIMH. ypaBuenus OJIC mepeMeHHOro ToKa. | 3HaTh, 4TO KoJIeOaHMS B

29.3 YpaBHeHue, 1 Vpapuenne DJIC, HampsikeHMs U CHIIBI | KOJIEOATENbHOM KOHTYpE sBIAIOTCS | §30
OMUCHIBAIOLIEE MPOLIECC B TOKa JUIS TIEPEMEHHOT0 TOKAa. AKTHBHOE | TApMOHHYECKUMH, XapaKTEPUCTHKHU
KoJIe0aTeIbHOM KOHTYpE. conporusienne. CoBnagenne mo (asze | IMEKTPOMATHUTHBIX KoJIeOaHMIA:
[Mepuon CBOOOTHBIX KoJie0aHUi CHIIBI M HAMPSDKEHUS B IIENH C | 4acTOTa, TEPUOA, aMIUIUTyAa U
ANMEKTPUICCKUX AKTUBHBIM COTNPOTHBJICHHEM. [paduku | GOpMYIIBI IS HX ONPECIICHUS.
KOJIEOaHHIA. 3aBHCHMOCTH CHJIBI TOKa W HANpsDKEHUS | YMETh ~ HAXOJWTh  MTHOBEHHBIC

30.4 [TepeMeHHBIN 1 or BpemeHu. MommHocTe B nenu ¢ | 3HadeHus OJIC, wHampshkeHus W | §31
AIEKTPUUYECKUIN TOK. pesuctopoM. JleWcTByroIee 3HAYECHHE | TOKA, HMCXOAS HX TpadUKOB WIH

315 AKTHBHOE 1 CHUJIbI TOKA U HAMPSIKEHUS. ypaBHeHuid OJIC, HampsikeHus u §32
COTPOTHBIICHHE. CBs3b JIEHCTBYIOIIETO 3HAYCHHs] CHJIBI | TOKA.




[elicTByroniee 3Ha4YeHUE

TOKa C  JICUCTBYIOIIMM  3HAYCHUEM

YMeTb NPUMEHATh TEOPETUYECKHUE

CHJTBI TOKa u HANPSDKEHUS U eMKOCTh CONIPOTUBIICHUEM | 3HAHUS HA MPAKTUKE.
HaTPSKCHUS. B LIENH TEPEMEHHOr0 TOKa, COAEprKaIien

32.6 Konnmencarop B 1enu | 1 KoHJleHcaTop. OnepexxeHue koyieOaHun
MIEPEMEHHOTO TOKa. CHWJIBI TOKA OT KoJieOaHUil HampsHKEHUs Ha
Karymka KOHJIEHCATOpe Ha I1/2. CBs3b §33-34
WHIYKTUBHOCTU B LENU JNEHCTBYIONIEr0 3HAYEHMsI CUJIBI TOKa C
MIEPEMEHHOTO TOKA. JNEHCTBYIOIIMM 3HAYEHUEM HAMpsHKEHUS

33.7 Pesonanc B|1 A HWHAYKTUBHBIM  COIPOTHBIICHUEM. §35-36
JNEKTPUYECKOU LEIH. OtcraBaHue KoJieOaHMM CHUJIBI TOKa OT
I'enepatop Ha KoneOaHuii HanpsbkeHus Ha 11/2 B nmenw,

TpaH3HUCTOPE. coJepKalel KaTyIKy WHIYKTHBHOCTH.
ABTOKOJIEOaHHUS. ABTOKONEOaHus. YCIOBHSL  CO3JaHHUS

34.8 O6o6menue mo Teme |1 HE3aTyXaloIMX KoyieOaHuli B KOHTYpE. [ToBTOPUTH:
«DJIEKTPOMATHUTHEIE YCTpoiicTBO M NpUHOUI  PabOThI §27-36
KoJe0aHUs» reHepaTopa Ha TpaH3uctope. OCHOBHBIE

AIIEMEHTHI aBTOKOJIEOATEIbHBIX CUCTEM.
IMPOU3BOJICTBO, MNEPEJAYA M UCITIOJIb30BAHUE SJIEKTPUYECKOMN DHEPTUH (2 YACA).

35.1 I'enepupoBanue 1 [TpunHuMn necTBus resepaTopa | 3HaTh MPUHLIUIT nevicrust | §37-38
AIIEKTPUUECKONW DHEPTHUH. MEPEMEHHOTO TOKA. YCTpoHCTBO | TeHEepaTopa MePeMEHHOTO TOKa.
Tpanchopmaropsl. WHIYKIITMOHHBIX TE€HEpPaToOpoOB. | 3HaTh YCTPOMCTBO W  NPUHIUI

36.2 [IpouzBoactBo, nepenaya | 1 YCTpolCTBO W TPHHLUIN  JEHCTBUS | JeHCTBUS TpaHChopMaTopa. §39-41

u HUCIIOJIB30BaHHUC

TpanchopmaTopoB. Pexum  X0y0cTOro

3HaTh buznueckue OCHOBBI




JIEKTPUYECKON SHEPIUH. xoma. Pexum paboTel ¢ Harpy3KOH. | MPOU3BOACTBA M  HCIIOJIB30BAHUS
ITpon3BOJACTBO 3JEKTPOIHEPTUH, THIIBI | DIEKTPUUYECKOW HSHEPrUHu, CXEMY
AJIEKTPOCTAHLIUH. Hcnonp3oBanue | nepenadyu 3J1€KTPUUECKON SHEPTUN.
AIEKTPOIHEPIUH. OcHOBHbIE
noTpeOUTEIH 3JIEKTPOIHEPIUU.
Hcnonb3oBanue TpaHc(hOpMaTOpOB.
Co3naHue PHEProcucTeM M UX 3HauY€HHE.
[ToBbIICHHE ¢ dexTuBHOCTH
MCIIOJIb30BaHUs JIEKTPOIHEPTUH.
MEXAHUYECKUE BOJIHBI. (2 YACOB)
37.1 BonHoBeie apieHus. | 1 ITonsTne «BOJIHBIY, XapakTepHble | 3HaTb  MOHATHE O  BOJHOBOM | §41-44
JnuHa BosHBL. CKOPOCTB 0COOEHHOCTM JByX THUIIOB BOJH — | IBMDKEHMHM Kak O  Ipoliecce
BOJIHBI. IPOJOJIBHBIX M MONEPeYHbIX. MexaHu3M | paclpoCTpaHeHUH KojeOaHuil B
38.2 Bonnsl B cpene. | 1 pacnpocTpaHeHus BOJIH. | IPOCTPAHCTBE C TEUEHUEM BpeMeHH, | §45-47
3BYKOBBIE BOJIHBI XapakTEepUCTUKH BOJHBI — CKOPOCTb | BUJIbI BOJIH.
pacnpocTpaHeHHUs, JUIMHA BOJIHBI, | 3HaTh MEXaHU3M PACIpPOCTPAHEHUS
yactoTa. @OpMyJibl, BbIpaKaOLIUE CBS3b | BOJIH, IOHSATHE «IJUHA BOJHBI,
MeX1y HUMHU. PacnpocTpaHeHue BOJIH B | CBSI3b JUIMHBI BOJIHBI C €€ EPHOOM
CIUTOIIHOM  cpene. BoaHOBOW  Jyd4. | U CKOPOCTHIO.
[Tnockass  cdepuueckas  BoJIHA, €€ | 3HATh MOHITHE «3BYKOBAs BOJHAY,
ocobeHnHocTh. [lonepeunsl U MPOOIbHBIE | 0COOEHHOCTH pacrpocTpaHEHHs
BOJIHBI B  cpenax.  Bo30yxIeHHE | 3BYKOBBIX BOJH B  Pa3iIHYHBIX
3BYKOBBIX BOJH. JlMama3oH 4acToT | cpenax.
3BYKOBBIX BOJIH, BOCIIPUHUMAEMBIX YXOM
yelnoBeKa. 3HadyeHHe 3ByKa. CKOpoOCTh
3BYKa B Pa3JIMUHBIX Cpelax.
IJIEKTPOMATI'HUTHBIE BOJIHBI (5 YACOB)
39.1 ‘ ‘ DOneKTpOMarHuTHasI ‘ 1 ‘ Wnen Makcaemna 0 nepenaye ‘ 3HaTb MEXAaHW3M BO3HUKHOBEHHS ‘ §48-49




BOJIHA.
DKCIepUMEHTAIBHOE
oOHapyXeHHE
AJIEKTPOMArHUTHBIX BOJIH

40.2

N3obperenue paauo
[ToroBbiM [Tpuniumne
PaanOCBS3H.
AmnuuTynHas
MOYJISILIUS.

41.3

CBoiicTBa
3JIEKTPOMATrHUTHBIX
BoJiH. Pacmpoctpanenue
PalOBOJIH.
Panmonoxamnms.

42.4

Tlonstue o TeaeBUICHUN.
PazBuTue cpeacTs cBs3u.

43.5

KonTponbhas padora 1o
TeMe «MexaHndeckue u
3J€KTPOMAarHUTHbHIE
Bonnab»

BJIEKTPUUECKUX B3aMMO/JICHCTBUM.
[Tpouecc BO3HUKHOBEHHUS u
paclpoOCTpaHEHHUsI  BJIEKTPOMArHUTHOTO
T10JIA. BosHukHOBEHHE
ANIEKTPOMArHUTHOM BOJIHBL.
ITonepeuHocTs, CKOPOCTb

pacnpocTpaHeHHs, H3JIydYeHUe, IPUEM
AIIEKTPOMArHUTHBIX BoJH. OmnbITh ['epra.
[In10THOCTP TMOTOKA 3JEKTPOMATHUTHOTO

U3Iy4eHUs: ompeaencHue, (opmyna,
eQUHHULIA U3MEpEHUs. Toueunslii
UCTOYHUK  HU3JIy4yeHUs. 3aBHUCUMOCTh
IUIOTHOCTH  IIOTOKAa  M3JIY4E€HHs  OT

pacCTodHnuA 10 HMCTOYHMKA. OOBbsicHEHHE
3aBUCHUMOCTH IIJIOTHOCTH IIOTOKa
HU3JTYy4YCHUSA OT YaCTOTHI. yCTpOfICTBO nu
IMPUHIHIT JIeNCTBUSA paaruoIIpueMHUKa

ITomosa. [TpunIMT panuoCBsI3H.
AMmatyaHas MO YJISIIUA.
[TpakTrueckoe OCYILIECTBJIIEHUE

aMIUIUTYJHOM Monynsiuud. YactoTHas

MOOYJIAIHA. OcHOBHBIC CBOMCTBaA
QJICKTPOMAIrHUTHBIX BOJIH: IOTJIOIICHUC,
OTpPAXCHUC, MpECIOMJIICHHUC,

nonepeyHocTs. [IpuHIMNOBI nepenauw,
npreMa M TOJIY4EeHUS TeJIEBU3HOHHOTO
M300pakeHHs. YCTPOWCTBO W TPUHITUII
JNEHCTBUS HMKOHOCKONA M KHHECKOIIA.
[TomyuyeHne 1LBETHOTO  H300pa)KEHUS.
PasButue cpencrs CcBs3M.

AJIEKTPOMAarHUTHBIX BOJIH,
OCHOBHBIE XapaKTepUCTUKU
AIIEKTPOMAarHUTHBIX BOJIH,

IIPAKTUYECKUE YCIOBUSA HM3IIy4EHUs
AJIEKTPOMArHUTHBIX BOJIH.

3HaTh SHEPreTUYECKUe
XapaKTEPUCTUKU
3JIEKTPOMArHUTHOM BOJIHBI.

3HaThb  IPUHLUIOBL  PagUOCBSA3H,
IIPOLIECC AMIUIUTYAHOW MOIYJIALINH,
YCTPOMCTBO M NPUHLHUII ACHCTBUS
paguonpuemHuka Ilonosa.

3HATh ITPUHLIMAIIBI npuema
paguonepenady,  YCTpPOMCTBO U
IIPUHLUIT IIPOCTEUIIIErO
paguoNpUEMHHUKA.

3HaTh OCHOBHBIE CBOMICTBA
OJICKTPOMArdHuTHBIX BOJIH.

3HAThb CBOMCTBA paxuOBOJIH
pa3IMYHON  JUIMHBL.,  HPUHUIMUIIBI

pamuoNoOKalii M €€ TPUMEHEHHUE
JUIsi OOHapyXeHUsI 0OBEKTOB. 3HATHh
NPUHIMIIBL TIepeiadd, TpueMa Hu
MOJTy4eHUs TEJIEBU3MOHHOTO
U300paKeHHMsL.

YMeTh TPHUMEHSATH  IOJYYCHHBIC
3HAHUS Ha TPAKTHKE.

§50-53

§54-56

§57-58

[ToBTOpUTSH:
§48-58




OIITHKA (16 YACOB)

44.1 Passurne B3rIAI0B Ha ['eomerpuueckass ¥ BOJHOBas ONTHKA. | 3HaTh NpuHIMI [oiirenca, 3akonsl | §59-61
IIpUpOAY CBETa. Onpenenenue ckopoctu cBeta. [IpuHIUN | OTpakeHUs CBETAa U YMETh HAXOAUTh
Ckopocte cBera 3akoH ['tolireHca. 3aKOHBI OTpPaKEHUsI CBETA. | OJIO)KEHUE  BUJIUMOW  KapTUHBI
MIPEJIOMIICHUS CBETA. [Toctpoenue wu300pakeHUl B IUIOCKOM | OOBEKTA B MJIOCKOM 3€pKale.
45.2 JlaGopaTopHnas pabota 3epKajie. 3aKOH IIPEJIOMJICHUSI CBETA. | yMETh pemiaTh 3a/1auu c §59-61
Ne4 «U3mepenue OTHOCHUTEIBHBIN u a0COJIIOTHBIN | MCIIOJIb30BAaHUEM 3aKOHOB
MOKa3aTess [0Ka3aTeb IPETOMJICHUS CBETA. | OTPa)KEHUS CBETA.
MIPEIOMJIEHUS CTEKIIa» [ToctpoeHnue xona jiyueld NIpU NEPEXOJE | 3HATh 3aKOHBI IIPEJIOMIIEHHUS CBETA.
46.3 [TonHOE OTpaxkeHue U3 onthyecku Oosiee (MeHee) IUJIOTHOM | yMETh MU3MEPSATH MOKa3aTellb §62
cBera. Pemenue 3amay no cpenpl B ONTHYECKH MeHee (0osiee) | mpeloMIICHHS CTEeKJIa.
TeMe «3aKOHEBI IJIOTHYIO CpEay. HOCTpOGHI/Ie Xo4a nyqeﬁ 3HATb ABJICHHUC ITOJIHOI'O OTPAKCHUC
OTpaXeHUS U B TpEyroipbHOH  mpu3Me.  3aKOHHI | CBETA.
IPETOMIICHUS CBETA MpEeOMIICHUsI CBeTa. SIBIEHHE MOJHOTO | YMETh pelaTh 3a/adyd, HCIOJb3Ys
47.4 KonTponbras padota Ne6 OTPaKEHUs, MPEEIbHBIA YroJl IMOJHOTO | 3aKOHBI OTPAKEHUS U TPENIOMIEHHS | [IoBTOPUTH
0 TeMe «3aKOHBI OTpaXCHUsI B BOJTHOBOM OITHKE. CBeTa. Ymeth IIPUMEHSTH §59-62
OTpaXeHHUs U 3aKOHBl OTPaXEHUS U TPEJIOMIICHHS | OJyYeHHbIE TEOPETHUECKHUE 3HAHUS
I npenomMieHus cBeTa» CBETa. HAa TPAKTHKE.
48.5 JIunza. [locTtpoenue Buner muns. Tonkasd nua3a. Xoo 3HATh: YTO IMOHUMAIOT MO JUH30M, §63-64
n300pakeHHi B JIMH3aX. OCHOBHBIX JIy4€l B JIMH3aX. XapakTep U | BHJBI JIUH3, XOJ] OCHOBHBIX JIyuell B
49.6 ®dopmysa TOHKOH JIMH3HI. MOJIOKEHHE U300paKEHUS IIpeMeTa JMH3aX. YMETh CTPOUTH §65
YBenuueHue JIUH3bI. (Toukm), TaBaemMoro B JuH3ax. Popmyna M300paKeHUs B JIMH3AX.
50.7 Pemenue 3amad 1o reme TOHKOH JIMH3bI ¥ INHEWHOTO YBEIUYCHHUS. 3HaTh (POPMYITYy TOHKOM JIMH3BI U [ToBTOPUTH
«JIunzsl. @opmyna [TpaBui0 3HaKOB mepes BennunHamMu d, YBEJIMYECHHUS, JaBAEMbIX JIMH30M. §63-64
TOHKOU JIMH3bI» f, F. Hcnonb3oBatk hopMyily TOHKOMH
51.8 KonrponbHas padora JIMH3EI JUIs pENIEHUs 3a/1a4 [ToBTOPUTH
«Dopmyiia TOHKOM pa3IM4YHOTO THUNA CIIOKHOCTH. §63-64
JUH3BD)
52.9 Jucnepcust CBeTa. Hucniepcusi. OObsicHeHHEe OOpa30BaHMs | 3HATH SIBJICHUE AHWCIEPCUM CBeTa, | §66-69

NuTtepdepentius BoH.

CIUIOIIHOTO CHEKTpa MpH JUCIEPCHUHU.

bopmyny CBSI3U MOKa3aTest




53.10 Hudpaxius
MEXaHUYECKUX u
CBETOBBIX BOJIH.
JudpakimonHas
pelieTka.

54.11 JlaGopaTopHnas ~ pabota
No6  «M3mepenne AJIMHBI
CBETOBOM BOJIHBI»

55.12 [TonepeyHOCTh CBETOBBIX
BOJTH "
AJIEKTPOMArHUTHAS
pupoaa CBeTa.
[Tonsapuzanus ceera.

56.13 Bunsr W3IIy4EeHUI.
Hcrounukn CBETa.
CrniekTpsl u
CTIEKTpaJIbHBIC alIIapaThl.
Bunel ciextpos.

57.14 CriekTpanbHbIi aHAIIN3.
JlaGoparopHass ~ pabota
Ne7 «Habmonenue
CILJIOLITHOTO u
JINHENYaTOTO CIIEKTPOB»

58.15 Wudpakpacuoe,
yIbTpauoIEeTOBOM u
PEHTTEHOBCKOE
U3JIy4YEHHUS. IIxana
ANEKTPOMArHUTHBIX
KosieOaHui

59.16 O6oO0maromuii  ypok o

[Tonsatne  siBAeHUS  HUHTEP(EPEHLUH.
Yenosus IIOJTy4EeHUS YCTOWYUBOU
UHTEpPEPEHITOHHON KApTUHBL.

OO0pa3oBaHue MakcCUMyMa ¥ MHHHMYyMa
aAMILTUTY L KoJIeOaHui npu
UHTEPPEPEHIINH. KorepeHnTHOCTB
CBETOBBIX BOJH. [lonyueHue cHcTeMbI
KOTepPEeHTHBIX BONH. WHTepdepeHims B

ToHKMX IuieHkax. Kombma Hrerorona.
Jnuna CBETOBOM BOJIHBI.
WNurepdepennus 3JIEKTPOMArHUTHBIX

BoJIH. [IpuMeHenue uHreppepeHunn ais
MIPOBEPKHU 00paboTKu
IIOBEPXHOCTEH, AJI1 TOYHBIX HM3MEPEHUI
JUIMH CBETOBbIX BOJH. IIpocBeriieHne
ontukd. [Judpakuus csera. Teopus
@penens. JudpakunoHHble KapTUHBI OT

Ka4dycCTBa

pa3IMYHBIX  OPENATCTBUU.  ['paHuUIbI
IIPUMEHUMOCTH F€OMETPUYECKON ONTUKH.
Pazpemaromas cnocoOHOCTE MUKPOCKOTIA
n Teneckona. IIoHsATHE €CTECTBEHHOrO U
MOJIIpPU30BaHHOrO cBera. IlomepedyHocTs
CBETOBBIX BOJIH.
Ionstponel. IIpumeHeHue
NOJIApU30BaHHOrO  cBeTa.  OCHOBHBIE
MIOJIOXKEHUSI TEOPHUM DJIEKTPOMArHUTHOU
NpUPOABl  CBeTa. Buasl H3MydeHUN:
TEIIOBOM, JIOMUHECLCHIIMS,
IIEKTPOJIFOMUHECLIEHINS,

KaTOJIOJIIOMHUHECIICHITHS,

NPEJIOMIICHUSI CO CKOPOCTBIO CBETa
B JIAaHHOM BEIIECTBE.

3HaTh  (U3UYECKYI0  CYIIHOCTb
UHTEpPEPEHIIMH BOJIH, YCIOBHUS €¢
BO3HMKHOBEHHUS. 3HATh  yCJIOBHS
uHTephepeHITUN

CB€Ta, CII0COOBI MMOJIYy4YCHUSA

BO3HHUKHOBCHU

CUCTCMbI KOI'CPpCHTHBIX BOJIH. 3HATb

CIocoObl IIPAKTUYECKOTO
MIPUMEHEHUS UHTEP(HEPCHIINH.
3HATh SIBJICHUE mrdpakum

MECXaHHMYCCKUX H CBCTOBBIX BOJIH,
ycioBust €€ Ha6J'IIOI[eHI/I${. 3HAaTb

YCTPOMCTBO T PaKIIuOHHON
peLIeTKH., YCIOBHE 0Opa30BaHUs
MaKkcUMyMa TUPPaKIHOHHOM

pemeTku, BHA TUGPAKIIUOHHOTO

CIICKTpa, IIOHATHUC «Iepuona

PELIETKI. 3HATh MOHATHE
€CTECTBEHHOTO U MOJIIPU30BAHHOIO
CBETa,  OCHOBHBIE  TOJOXECHUS
TEeopun 3IIEKTPOMAarHUTHOM
OpUPOJBl  CBETA. 3HATh  BUJBI
CHEKTPOB, YCTPOWCTBO M TMPHHLUI
necTBus CHEKTPabHBIX
anmnapaToB, pacrpezesieHue S Hepruu
B  CIEKTpe. 3HAaTb  CBOWCTBA
nH(ppakpacHoro,
yIBTPa(HOIETOBOTO,

PCHTI'CHOBCKOT'O I/I3JIyTICHHI>'I n HX

§70-72

§70-72

§73-74

§82-83

§84

§85-86

[ToBTOpPUTH




TeMe «OnTukKay. XEMUWIFOMUHECIEHLINS, MPAKTUYECKOE PUMEHECHHE. §66-74;
(oTOMIOMUHECTICHITHSL. 82-86
SJIEMEHTBI TEOPUU OTHOCHUTEJIBHOCTHU (4 YACA)
60.1 3aKoHBI 1 [IpeanochbuIKM BO3HMKHOBEHHUS TEOPUH | 3HATH MOCTYJ1aThI teopun | §75-77
3IEKTPOIUHAMUKHU u OTHOCHUTENBHOCTU. OmnbIT MaliKenbCOHA. | OTHOCUTEIBHOCTH DUHIITEHA.
MIPUHIINIT [Toctynatel TEOpUU OTHOCUTEIBHOCTH | 3HATh OCHOBHBIE CJEICTBUS U3
OTHOCHUTEJIbHOCTH. OiinmreiiHa.  [IpenenbHas — CKOPOCTh | OCTYNATOB  CIIELMAIIBHONW TEOPUHU
[TocTynater TEOPUH CBeTa B  BakKyymM€ — OJMH U3 | OTHOCUTEIHHOCTH.
OTHOCUTEILHOCTH. dyHIaMEHTAIBHBIX 3aKOHOB IPHUPOJBL. | 3HATH dakt u bopmyiry
OTHOCUTENBHOCTD OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aBUCUMOCTH MAacCChl JIBUKYIIETOCS
OJIHOBPEMEHHOCTH. OTHOCUTEIBHOCTD paccTosIHUI U | TeJa OT CKOPOCTH €T0 JABUKCHUSI.
61.2 OcHoBHble  cneacTBus, | 1 IIPOMEKYTKOB BpEMEHHU. PeIATUBUCTCKUI | 3HAaTh 3aKOH B3aUMOCBS3U Macchl U | §78
BBITEKAIOIIHE u3 3aKOH CJIOKEHHS CKOPOCTEH. SHEPTrUM U TMPUMEHSTh €ro IpHu
MOCTYJIaTOB TEOpUHU Macca- BenMuMHa  HEWMHBapHUAHTHAS. | PELICHUH 3a/1a4.
OTHOCUTEILHOCTH. AHamu3  ¢GopMynbl,  OmpeAeNsrouei
62.3 3aBHCUMOCTE Macchl oOT | 1 Maccy. OKCIepHMEHTaJIbHBIC  (DAKTHI, §79
CKOPOCTH. MOJTBEPXKJIAIOLINE YBEIMUYEHUE MAacChl.
PensaruBuctckas PenATuBUCTCKMI XapakTep MMIIYJbCa.
JTUHAMUKA. OcHoOBHOM 3aKOH  PEJISTHBUCTCKON
63.20 CBs3p Mexay maccodl u | 1 JUHAMUKH. [ IpuHIMn cOOTBETCTBHS. §80
SHEPIHUEH. 3aKOH  B3aMMOJCWCTBHSI  MacCel |
SHEPTrUuu. DHEPrusi MOKOs
CBETOBBIE KBAHTHBI (8 YACOB)
64.1 3apoxkaeHue KBaHTOBOM | 1 [IpotuBOopeune MexJIy TEOpHEN W | 3HaTh XapakTep B3auMonaeucTBus | §88
teopuu. Dororddexr. OTIBITOM. DHEPTUs KBaHTa, UCITYCKAeMOT0 | CBETa c BEIIIECTBOM pu
65.2 Teopust poroaddexra 1 atoMoM, mnocrosiHHas Ilnanka. SBnenue | pororddekre, conepkanue | §89
BHEIIHETO dorodddexra .Pabora | 3axoHOB poTo3dDekTa.
66.3 Pemenne 3amau mo teme | 1 CroneroBa mo ¢orodddexty. 3axkoHsl | 3HaTh  ypaBHeHHE (oTodddekTa | §88-89
«Doro3hderry. doroaddexra. OunmreitHa st Gotodddexra u
67.4 DOTOHBL. 1 YpaBHeHue OHHIITENHA I | YMETh OOBSICHATH 3aKOHBI | §90




doroapdexra. OObsicHeHHe 3aKOHOB | (HOTOIPEeKTa ¢ KBAHTOBOW TOUYKH
68.5 [Tpumenenue dororddekra ¢ KBAHTOBOM TOUKH 3PEHUS | 3PCHHUS. §91
doroaddexra. BennunHbl, XapakTepu3ylolMe CBOICTBa | pelaTh 3aJadd C HCIOJIb30BAaHUEM
69.6 JlaBaeHuUE CBeTA. doTtoHa: Macca, CKOPOCTb, DHEprus, | ypaBHEHHS DiHIITEeHHA st | §92
HUMITYJIBC. KopnyckysipHo-BotHOBOM | poTtodddekra
70.7 Xumuueckoe  JelCTBUE nyanusMm. I'mnore3a ne bpoins. [Inuna | 3HatTh IOHATHE «poron», | §93
ceera. DoTorpadus. BOJIHBI J1e bpoiins. BEJIMYMHBI, XapaKkTepu3yollue
71.8 KoHTposbHas pabora Ne9 YCTpOiCTBO M NpPUHUMI  JCHCTBHS | CBOWCTBa (POTOHA (Macca, CKOPOCTh, | [TOBTOPHTH
nmo Tteme «CBETOBbBIE BAKYYMHBIX M  MOJYNPOBOJHUKOBBIX | UMIYJbC), ¥ (opmymbl,  ux | §88-93
KBAHTED. ($hOTO27IEMEHTOB. OTIPEIETISIOIINE.
[Tonstue ceroBoro pgasieHHs. ONBITHI | 3HATH  CIOCOOBI  MCIIOJIB30BAaHUS
JleGeneBa. OOBsICHEHHE NABJICHUS CBETa | 3aKOHOB (POTOIP(PEKTa B TEXHUKE.
C TOYKHU 3pEHUs] KBAHTOBOM TEOPUU CBETA, | YMETh OOBSICHATH JIaBIIEHUE CBETA C
MPOSIBIICHUE IaBJICHUS CBETA B IPUPOJE. | BOIIHOBOM M  KBAaHTOBOH  TOYKH
XHUMHYECKOE JEHCTBUE CBETA — KAK OJHO | 3pEHUS.
13 MPOSIBICHUN B3aUMOJCHCTBUS CBETA U
BEILECTBA. DoTOCHHTES.
DOoTOXUMUYECKHUE OCHOBHI poTOorpaduu.
ATOM U ATOMHOE SAJPO (15 YACOB).
72.1 Crpoenue aroma. OnbIThI SIBneHMs, TOATBEP)KIAIOUIME CIIOXKHOE | 3HaTh OMBITHI, MNOATBepxkparomme | §94
Pesepdopna. cTpoeHue aroma. OmnbiTel Pesepdopra u | ci10xkHOCTD CTpOEHUS aToma,
73.2 KBaHTOBBIE  TOCTYNATHI ux uHTepnperanus. CTpoeHHE aTOMa IO | IUIAHETApHYK0 MOJENb CTpoeHus | §95-96
bopa. Mogens aroma Pesepdopmy. aToma.
Pesepdopna mo bopy. KBantoBele mocrynarel bopa. Mogeins | 3HaTh IIOCTYJIAThI bopa,
KBanTOBas MexaHuKa. aToma BOJOpOAA o bopy. | iucKkpeTHOCTH (KBaHTOBOCTb)
74.3 Jlazepbl Hcnonp3zoBanue mnocTynatoB bopa i | SHEpruM U paauycsl OOpPOBCKHX | §97
OOBSICHEHUS MEXaHHW3Ma HCIIyCKaHUe | OpOUT.
75.4 Mertonpl HAONOIEHUA U CBETa aTOMOM. HpOTI/IBOpe‘H/IBOCTB 3HaTh YCTpOﬁCTBO M TPHUHLUI §98

perucTpanuu
3JIEMEHTaPHBIX YaCTHUIL

teopunn bopa. Co3mganue KBaHTOBOM
MEXaHUKH.

IIGfICTBPIH Jla3epa, €ro NpuMCHCHUC.
3HaTb  MCTOABI HaGJHOILCHI/ISI u




76.5

OTtkpbiTHE
PalMOaKTUBHOCTH.
Anbda-, ramma-, Oera-
U3ITy4eHHUS.

77.6

PagnoaxkTuBHEBIE
MpeBpaIICHUs

78.7

3aKOH pPaJHOaKTUBHOCTH
pacmaza.
MoJTypacmaja.

[Tepuon

79.8

N3otomsl. ITonyyenue
pasvoOaKTUBHBIX
U30TOIOB " ux

IIPpUMCHCHUC.

80.9

OtkpsITHE HeHTpoHa.

CrpoeHnue aTOMHOTO

sapa. SlaepHpie CUITbI

81.10

DHeprusi CBA3U aTOMHBIX
anep.

82.11

SAnepHbie
OHEpPreTM4eckuil  BBIXOJ
SIEPHBIX PEaKLUil.

peaxiuu.

83.12

[enenue spep ypaHa.
[ennsre AJIEpHbIE

peaKIvH.

84.13

SnepHslil peakTop.

85.14

TepMosinepHbIe peakuy.

86.15

Kontponbhas pabora

ITonsarue 0 BBIHYKJIEHHOM
MHAYLUMPOBAaHHBIM u3nydeHuu. CBoiicTBa
JIa3€pHOTO HU3IIYYEHHUS. [TpuHIMDO
JIeUCTBUsL  Jasepa.  YCTPOHWCTBO W

MNPUHLIMI JIeWCTBUS pyOMHOBOTO Jiazepa.
[IpumeHneHue n1a3epos.
MeToapl HaONIOEHUS U PErucTpaluu

3JIEMEHTaPHbIX YaCTHIL: CUETUHUK
I'eitrepa, Kamepa BuibcoHa,
y3bIpbKOBast Kamepa, METOJ
TOJICTOCIIO | HBIX ($oTOAIMYIIBCHIA.
Puznueckue 3aKOHOMEPHOCTH u

ABIICHUS, JIeKAlllM€ B OCHOBE JTHUX
MeTonoB. [IpenmymecTBa KakIoro wus3
METOJIOB M 00JIACTH MPUMEHEHHUSI.

OTkpbITHE €CTECTBEHHOM
paanoakTuBHOCTU. PuU3nyecKast Ipupoaa,
CBOMCTBA U 00JIACTU MPUMEHEHHUS albda-,

Oera-, ramMMa- U3JIy4EeHUH.

O6mue 3aKOHOMEPHOCTH
paguMoakTUBHOro  pacmaaa. IIpaBuiio
CMEILEHNUs

ITepuon HoJypacmaja. 3aKkoH
PalnoaKTUBHOTO pacmaja.
CraTucTHdyecKMi  XapakTep  3aKOHa

pPaZoaKkTUBHOIO pacmaja.

H3oTtomsl XUMHNYECKUX DJICMCHTOB.

MeueHnblie aTOMBI. [Tonyuenue
paZloaKkTUBHBIX M30TOMNOB. [IpuMenenue

pPaadrOaKTUBHBIX H30TOIIOB B 6PIOJIOFI/II/I,

perucrpauuu MHKPOYACTHII,
MMPUMCHACMBIC B HAay4YHBIX
UCCIJIEIOBAHMSIX, dusnueckue

3aKOHOMEPHOCTH U sBIICHUS,
JIeKAIIMe B OCHOBE ITHX METOJOB,
PEUMYIIECTBO KaXJI0TO u3
METOZIOB W OO0JIACTH TPUMEHEHUS,
XapaKTepHble OCOOCHHOCTH TPEKOB
MHUKPOYACTHUI] B DJJCKTPHUECKOM H
MarHUTHOM TIOJISIX.
3HaTh  (DU3WYECKYI0  TPHPO.Y,
cBOiicTBa M 00NacTU NPUMEHEHUS
anb(da-, 6era-, ramMmma- U3JIy4CHUN.
3HaTh OOMLIMI XapakTep MPOIECCOB,
MPOUCXOJSIINIA TPU €CTECTBEHHOM
paZoaKTUBHOM pacmajie sjep.
3HaThb  3aKOH  PaJIMOAKTUBHOTO
pacmana,
TIOHSITHSI «TIEPUOJT TTOJTypacIaaay.

(GUBUYECKUN  CMBICTT
3HaTh (PU3MYECKHUN CMBICT TOHSTHS
«U30TOMbI», CIOCOObI MPUMEHEHHUS
M TOJNy4CHHUS]  paJUOaKTUBHBIX
M30TOIIOB.

3HaTh CTPOEHHE aTOMHOrO sfJpa
(MPOTOHHO — HEUTPOHHYIO MOJIETH),
OCOOEHHOCTH SIIEPHBIX CHIL.

3HATh (PU3UYECKUA CMBICI TIOHSITHI
«QHEPTUs CBA3NY, «IePEKT MaceH».
yMETh COCTAaBJIAITh AJIEpHBIC

pcCaKknuu, HCIIOJIb3YA 3aKOH

§99-100

§101

§102

§103,113

§104-105

§106

§107

§108-109

§110

§111-112




Nel) mo Teme «DPusnka
aToMa M aTOMHOTO sI/Ipay

MEJUIIMHE, MPOMBIILIEHHOCTH, CEIbCKOM
XO351CTBE, apXEOJIOTUN.

HckyccTBeHHOE TpeBpallleHHe aTOMHBIX
anep. OTkpbiTue HeWTpoH. IIpoTOoHHO —
HEUTpOHHAas Mojenb sapa. (OCHOBHBIE
CBOMCTBA AJIEPHBIX CUJL.

Oneprusi cBs3u  snpa. Jledexr wmace.
VY nenbHas 3HEPrus CBS3U.

Snepuble  peakuuu. DHEPreTUYECKHUI
BBIXOJl  sepHBIX  peakuuid. Pacuer
SHEPreTUYECKOr0  BBIXOJA  SJICPHBIX
peakuuMii 10  HK3BECTHBIM  Maccam
HUCXOJIHOTO  BEUIECTBA M  IPOAYKTOB
peakuuu.  SnepHple  peakuuuM ~ Ha
HEUTPOHAX.

Mexanuzm  nenenus  sapa.  LlemHbie
anepuple  peakuu.  OcBoOOXIeHUE

SHEPTUU NPU ACTECHUH SITIEP.
OcymiecTBieHne YNpPaBIsIeMON peakiuu
JIETICHHs AJEP B SIIEPHOM PEAKTOPE.
TepmosinepHbie peaxkuuu. Ponp
TEPMOSIIEPHBIX PEAKIMA B 3BOJIOLUU
Bcenennoii. IlpoGieMbl ocyliecTBiIeHUs

YIPaBIAEMON TEPMOSIIEPHON PpPEaKIHH.

IlepcniexTuBeI pa3sBUTHSA AIEpHOU
OHEPreTUKH. SAnepnoe OpyXKue.
brnonornueckoe NeUCTBHE
pPaaOaKTUBHBIX W3ITYyYEHUH. Ho3a
W3JIy4eHHMsS. 3allluTa OpraHu3MOB  OT

U3JIy4CHUS.

COXpaHEHMsI Macchl M  3apsna,

pacCuUuThIBaTh 3HepFeTquCKHﬁ

BBIXOJl SIICPHOM  peakuuu 110

M3BECTHBIM  MaccaM  HMCXOIHOTO
BElIEeCTBa U MPOIYKTOB pacaja.

3HaTb MEXaHU3M [IeJIeHUs sJep
ypaHa, porecc

LEIHBIX SICPHBIX PEaKIIUM.

MMPOTCKAHUA

3HaTh YCTPOWCTBO W MPUHUMIIBI
paboTHI SAEPHOTO pEeaKTopa.
3HAaTh XapakTep TaKoro Ipolecca,

Kak TepMOsIEpHAs peakuus,
BO3MOXHOCTH WCIIOJIb30BaHUS
PaaMOAKTUBHBIX  H3JIYyYEHUU U
3aKOHOMEPHOCTH SIIEPHBIX

NPEBpAILEHUH, CITOCOOBI 3alUTHl OT
U3JIy4CHU.

[ToBTOpPUTH
§94-112




87.1 Tpu »stana B pasButuu | 1 PasBurue bu3uKu AJIEMEHTAPHBIX | 3HaTh OCHOBHBIE ATarlbl B pa3sutuu | §115-116
Gu3MKN  3IEMEHTApPHBIX YACTHII. DneMeHTapHbIE YacTUIbl. | GU3UKK  DIIEMEHTApHBIX  YaCTHII,
YaCTHII. OtkpbiTHE AHHUTWIALNS 3JEMEHTApHBIX YacTHUIl. | OCHOBHBIE CBOWCTBA aHTHYACTHIL,
MIO3UTPOH. AHTHYACTULIBI XapakTep TaKuUX IPOLECCOB, Kak
AHTHYACTHULBL pOXJIeHUe, pacnaj U aHHUTWIALUSA

3JIEMEHTAPHbIX YACTHII.

88- Oo6o0waromee 1-6

93 MTOBTOPCHHE Kypca
¢uzuku 11 kacca

94- HtoroBass KOHTpoOJIbHAS | 2

95 pabota B ¢popmare EI'D

96- ITonroroska xk EI'D 6
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