


[losscHuTEIBHAS 3alIMCKa

l. HopMaTuBHO-IpaBOBBIE TOKYMEHTHI
HopmaTMBHbIMM AOKYMEHTaMM A1 COCTaBAeHUA paboyelt Nporpammbl ABAAIOTCA:

1. PepepanbHbIli 3aKOH OT 29 aekabpa 2012 r. Ne 273-d3 «06 obpasoBaHun B Poccuinckon Pegepaumn»;

2. 3aKoH Pecnybmku TaTtapctaH ot 22.07.2013 r. Ne 68-3PT «0O6 obpa3oBaHum»;

3. ®deaepanbHbIN rocyAapCcTBEHHbINM 06pa3oBaTeIbHbIN CTAaHAAPT OCHOBHOro obuiero obpasosaHus,
YTBEPKAEHHbIN NPpUKazom MuHucTepcTBa 06pasoBaHnA U Hayku PP ot 17 aekabpa 2010r. Ne1897 "0O6
yTBepxaeHun desepasnbHOro rocysapcTBeHHoro obpasoBaTenbHOroO CTaHAapTa OCHOBHOrO obLuero
obpaszoBaHua".

4. MNpunKasz MuHUcTepcTea o6pasoBaHma 1 Haykn PP o1 29.12.2014r. N1644 "O BHeCEHUM U3MEHEHUI B
npuKkas MuHuctepcTea o6pasoBaHuaA 1 Haykm PP o1 17.12.2010r. N1897 "0O6 ytBepaeHum ®roc
OCHOBHOrO obLero obpasoBaHua"

5. Mpukas MO n H P® ot 31 mapTa 2014 r. Ne253 «O6 yTBepKAeHUM denepanbHOro nepeyHs y4ebHUKOB,
pPEeKOMEHA0BaHHbIX K MCNOb30BaHMIO NPU peasn3aLmn UMeLNX rocy4apCTBEHHYIO aKKpeauTaLuuio
06pa3oBaTeibHbIX NPOrPaMM HaYaNbHOro 0bLLero, OCHOBHOrO 0bLLero 1 cpeaHero obuero obpasoBaHmA»;
6. Mpukas MuHUcTepcTBa 06pas3oBaHUA U HaykM PP oT 8 noHsa 2015 r. Ne 576 «O BHECEHUN U3MEHEHUI B
depepancHbI nepeyeHb yHeOHMKOB, PEKOMEHA0BAHHbIX K UCMOb30BAHUIO NPU peanm3aumm MMerLwmx
rocyapCTBEHHYIO aKKpeauTaLmio 06pa3oBaTeibHbIX MPOrPamm HayvabHOro M obLero, OCHOBHOro obuero,
cpefHero obuero 06pasoBaHuA, YTBEPKAEHHOMO NMPUKA3OM MUHUCTEPCTBA 0O6Pa30BAHNA N HAYKM
Poccuiickoin dpepepaumm ot 31 mapta 2014 r. Ne 253;

7. Mpukas MuHUcTepcTBa 06pa3oBaHUA M HaykM Poccuiickon deapepaumm ot 31 gekabpsa 2015 r. Ne 1577 «O
BHECEHMM U3MEHEHWI B B peepasibHbI rOCYyAapCTBEHHbIM CTaHAAPT OCHOBHOrO 06uiero obpasosaHums,
YyTBEPXKAEHHbIM NPUKazom MuHuUcTepcTBa 06pa3oBaHMA U Haykn Poccuninickon ®eaepaunm ot 17 aekabpa
2010 r. No 1897»;

8. YuebHbit nnaH MBOY «CpeaHas obueobpasoBartesbHan wKona Ne47» CoBeTckoro pamoHa r. KasaHu Ha
2023-2024 yyebHbil roa;

9. lMonoxeHne o paboyeit nporpamme yyebHOro npeamerta, Kypca, AucuunamHel MBOY «CpegHsn
obuieobpaszoBaTtesibHas WKona Ned7» CoBeTcKOro paiioHa r. KasaHu;

10.MonoxeHne O TEeKYLEM KOHTPOJ/IE YCNEBAaEMOCTU W MNPOMEXKYTOYHOM aTtTectaumm ydaumxca MBOY
«CpeaHas obuieobpasoBaTtesibHas WKosa Ne47» CoBeTCKOro palioHa r. KasaHu;

11.ITlporpamma pa3pabotana Ha ocHoBe «lIpuMepHON MpoOrpaMMbl OCHOBHOTO OOIIEr0 OOpa30BaHHS IO
busuke. 7 — 9 knaccel»; aBTopckor nporpammsl E.M. I'ytauka, A.B. [lepoimkuna mo ¢usuke 1j1s OCHOBHOM
ITKOJTBI.

12. Tlporpamma obecnieyena nunueit YMK no ¢usuke mi1s 7-9 xinaccoB cucteMbl yueOHUKOB «BepTukanby»
( A. B. ITeppimkuna «dusukay 1is 7, 8 kinacco u A. B. Ilepoiikuna, E. M. I'ytaHuk «®@usuka» ai1s 9 kiacca).

Il. Lenu u 3anaun u3yyeHus PU3MKH.

IkonbpHBIA Kypc (DU3HKH — CHUCTEMOOOPa3yIOIIMA AJi €CTECTBEHHBIX Y4E€OHBIX INPEIMETOB,
MOCKOJIbKY (pM3MYECKHE 3aKOHBI JIEKAaT B OCHOBE COJEpKaHMS KypCOB XUMHUH, OMOJIOTUH, reorpa@uu u
aCTPOHOMHHU.

®dusnka - HayKa, U3yJaronas Hanbosee o0IIKe 3aKOHOMEPHOCTH SIBJIEHUI IPUPOJIbl, CBONCTBA U CTPOECHUE
MaTepHH, 3aKOHBI ee JBIKeHHUs. OCHOBHBIE TOHATHUS (PU3UKH U €€ 3aKOHBI UCTIOIB3YIOTCS BO BCEX
€CTECTBEHHBIX HayKax.
®u3nKa n3y4aeT KOJIMYECTBEHHbIE 3aKOHOMEPHOCTH NIPUPOAHBIX SBJIEHUN U OTHOCUTCS K TOUHBIM

HaykaMm. Bmecte ¢ TeM rymaHuTapHbiii noteHuuan Gpusuku B GopMUpOBaHUU OOLIEH KapTUHBI MUpa U
BJIIMSTHUM HA KaUECTBO KU3HU YEJIOBEUECTBA OUEHD BBICOK.


http://www.drofa.ru/cat/?a=s&cid=19&pnames=ISBN%7C%C0%E2%F2%EE%F0%7C%CA%EB%E0%F1%F1%7C%D3%CC%CA&cats=19&exp%5B%5D=&exp%5B%5D=&exp%5B%5D=&exp%5B%5D=%CB%E8%ED%E8%FF+%F3%F7%E5%E1%ED%EE-%EC%E5%F2%EE%E4%E8%F7%E5%F1%EA%E8%F5+%EA%EE%EC%EF%EB%E5%EA%F1%EE%E2+%EF%EE+%F4%E8%E7%E8%EA%E5+%E4%EB%FF+7%969+%EA%EB%E0%F1%F1%EE%E2+%C0.+%C2.+%CF%E5%F0%FB%F8%EA%E8%ED%E0+%E8+%E4%F0.

B coBpemenHOM MUpe poiib GU3UKH HEMIPEPHIBHO BO3PACTAET, TaK KaK (PU3UKA SBIISIETCS OCHOBOM
Hay4YHO-TEXHUYECKOTO Tporpecca. Vcrnonp3oBanne 3HaHUH 110 PU3UKE HEOOXOIUMO KXKIOMY TSl PEIICHUS
MPAKTUYECKHX 33724 B TOBCETHEBHOM JKU3HU. Y CTPOMCTBO U MPUHITUT ACHCTBHUS OOJIBIIMHCTBA
MPUMEHSEMBIX B OBITY U TEXHUKE MPUOOPOB U MEXaHU3MOB BIIOJIHE MOTYT CTaTh XOPOIIEH UILUTFOCTPAINEH K
M3y4aeMbIM BOIIPOCaM.

Kypc ¢usuku B nmporpamMmme 0CHOBHOTO O0IIEro 00pa3oBaHus CTPYKTYPUPYETCSI HA OCHOBE pacCMOTPEHUS
pa3sTUYHBIX (DOPM IBMKEHHS MATEPUU B MOPSIKE UX YCIOKHCHHS: MEXaHUYECKUE SBIICHUS, TCTUIOBBIC
SIBJICHUS, JICKTPOMArHUTHHIE SIBJICHUS, KBAHTOBbIC ABJICHUA. DU3MKa B OCHOBHOM IIKOJIE U3y4YaeTCs Ha
YPOBHE paCCMOTPEHUS SBJICHHUI IPUPOJIBI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (DH3UKU U TIPUMEHEHUEM
9THX 3aKOHOB B TEXHHUKE M ITOBCCIHECBHOM KU3HH.

OcHOBHBIC HCJIN U3YUYCHUA (bI/ISI/IKI/I B OCHOBHOM IIIKOJIC:

e OBJIQJICHUE METOJAMHU HAyYHOTO TMO3HAHUS 3aKOHOB HPUPOABI U (POPMHUPOBAHHE HA ATOM OCHOBE
IpeACTaBiIeHU 0 (PU3NYECKON KapTHHE MUPA;

e OBJIAJICHUE YMEHUSMHM MPOBOJUTH HAOJIONCHMS, IJAHUPOBATh U BBINOJHATH SKCHEPUMEHTHI,
00pabaTbIBaTh pe3y/bTaThl U3MEPEHUH, BBIIBUTATh THIIOTE3bI U CTPOUTH MOJIEIH, YCTAHABIUBATH IPAHULIBI UX
IIPUMEHUMOCTH;

e IIPUMEHEHUE NOJYYEHHBIX 3HAHUH JUIs1 0OBSICHEHUS IPUPOIHBIX SIBJICHUM U IPOIECCOB, IPUHLIUIIOB
JIEHCTBHSI TEXHUYECKHUX YCTPOMCTB, PEIICHUs IPAKTUYECKUX 3a1a4;

e (opMHpOBaHKE TPEACTABICHUI O MO3HABAEMOCTH 3aKOHOB MPHUPOJIBI, HEOOXOIUMOCTH Pa3yMHOTO
UCTIOJIB30BaHUS TOCTHIKCHUN HAYKH JUTSL JAJTbHEHIIIET0 pa3BUTHS YEIOBEUECKOT0 00IIecTBa.

JlocTrKeHHe ITHX Lieei o0ecrieunBaeTcsl peIeHUeM CIeAYIOIUX 3a/1a4:

* 3HAKOMCTBO yYalllUXCs C METOJOM HAay4yHOIO MO3HAHUS U METOJAaMHU HCCIIEOBAaHUS OOBEKTOB U
ABJICHUY TIPUPOJBL;

* IpuoOpeTeHue yJaluMuIcs 3HaHUH O MEXaHWYECKUX, TeIJIOBBIX, JEKTPOMArHUTHBIX U KBAaHTOBBIX
SIBTICHUAX, (PU3MUECKUX BEIMUMHAX, XaPAKTCPUIYIOIIUX ITH SBJICHHUS;

* (QopmupoBaHuE y ydalUxcs YMEHUI HaOI0JaTh NPUPOJHBIEC SBJICHUS U BBINOIHSITH OIBITHI,
nabopaTopHble padOThl U SKCIIEPUMEHTAIILHBIE UCCIIEIOBAHMSI C HUCIIOJIB30BAHUEM M3MEPHUTENIbHBIX IPUOOPOB,
LIMPOKO MPUMEHSAEMBIX B IPAKTUYECKOM KU3HU;

* OBJIQJICHHE YUYAIlUMUCS TAKMMHU OOIIEHayYHBIMH OHITUAMHU, KaK IPUPOIHOE SIBJICHHUE, SMITUPUUECKH
YCTAHOBJIEHHBIN (akT, mpobiiema, TUIOTE3a, TEOPETHUECKUI BBIBOJ, pe3yibTaT 3KCIEPUMEHTAIbHON
IIPOBEPKU;

* TOHMMAaHME YYalIMMUCS OTIMYMN HAYYHBIX JTAHHBIX OT HENPOBEPEHHOM MH(OpMAIUH, LIEHHOCTH
HAaYKU JJIS1 YOBJIETBOPEHUS ObITOBBIX, TPOU3BOICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN YeT0BEKa.

* OCBOCHHE 3HAHHMM O MEXaHUYECKHUX, TEIUIOBBIX, IJIEKTPOMATHUTHBIX U KBAHTOBBIX SBJICHUIX;
BEJIMYMHAX, XaPAKTEPU3YIOIUX 3TH SBJICHUS; 3aKOHAX, KOTOPBIM OHM IMOJUMHSIOTCS; METOJAaX HAYYHOTO
MO3HAHUS MPUPOJBI U GPOPMUPOBAHUE HA STOM OCHOBE MPEICTAaBICHUN 0 PU3NYECKON KapTUHE MUPA;

* OCBOCHHME 3HAHMI O CTPOCHMHM BEIIECTBA, MEXAHUYECKUX U MOJIEKYJISIPHBIX SIBJICHUH; BETUIMHAX
XapaKTEePU3YIOLIUX 3TH SBJIICHUS; 3aKOHAX, KOTOPBIM OHU IMOJYUHSAIOTCS; METOaX HAYYHOTO IIO3HAHUS
npupozsl U GOpMUPOBAHHUE HA 3TOW OCHOBE MPEACTABICHUN 0 (pru3HUecKOl KapTHHE MUPA;

* OBJaJIeHHE YMEHUSMH POBOANUTE HAOIIOICHHS IPUPOTHBIX SBJICHUN, OMUCHIBATh U 0000IIATh
pe3yibTaThl HaOII0ACHUH, HCIIOIB30BATh MPOCThIE U3MEPUTENbHBIE TPUOOPHI IS U3YUYEHUS PU3NUECKUX
SBJIEHUI; TIPEJICTABIIATH PE3yJIbTaThl HAOIOIEHUH WIIM U3MEPEHHH ¢ TOMOIIbIO TaOuIl, rpaduKoB U
BBISIBJISITH HA 3TOW OCHOBE AIMIMPUYECKUE 3aBUCUMOCTHU; IPUMEHSTH ITOJYY€HHbIE 3HAHUS 17151 OOBSICHEHUS
Pa3HOO0pa3HBIX MPUPOIHBIX SIBICHUN U MPOIECCOB, IPUHLIUIIOB IEUCTBUS BaXXHEHIINX TEXHUYECKUX
YCTPOMCTB, /I pelieHus (PU3nuecKux 3aaad;

* Ppa3BUTHUE MTO3HABATEIbHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEH,
CaMOCTOSITENIbHOCTH B IPHOOPETEHUN HOBBIX 3HAHUN NP peIIeHuH (PU3HUECKUX 337a4 U BBINOJIHEHUH
IKCHEPUMEHTAIBHBIX UCCIEIOBAaHUN C HCIIOIB30BaHUEM MH(POPMALIMOHHBIX TEXHOJIOTUH;



* BOCHHTaHHE YOEKIEHHOCTH B BO3MOXXHOCTHU MO3HAHUS MPUPO/IbI, B HEOOXOIUMOCTH Pa3yMHOTO
MCIIOJIb30BaHUs JOCTHKEHUI HAyKH U TEXHOJIOTHH JIIsl adbHEeHIIero pa3BUTHs 4e€JI0BEYECKOTo O0IIeCTBa,
YBa)KCHHSI K TBOPIIAM HAYKU U TEXHUKH; OTHOIICHUS K (PU3UKE KaK K dJIEMEHTY 00IIeueI0BeueCcKOi
KYJIBTYPBI;

* IPUMEHEHHUE MOJTYYCHHBIX 3HAHUN U YMEHUM JIJIsl PEIlIeHUs] MPAKTUUYECKUX 3a/a4 MMOBCEIHEBHON
KHU3HH, U151 o0ecriedeHns1 6€30MaCHOCTH CBOEH JKHU3HHU, PAIlMOHAIIBHOTO MPUPOIONOIB30BAHUS U OXPaHbI
OKpYKarolllen Cpeibl;

* pa3BUTHUE MIO3HABATEIbHBIX HHTEPECOB, MHTEIIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH,
CaMOCTOSITENIbHOCTH B IPUOOPETEHNUN HOBBIX 3HAHUM, TPU pelIeHun GU3NUECKUX 3a/1a4 U BBITIOJTHEHUT
9KCIIEPUMEHTAIIBHBIX UCCIEAOBAHUN C UCTIOIb30BaHMEM UH(POPMAIIMOHHBIX TEXHOJIOTUM;

* BOCIUTaHHE YOSKJCHHOCTH B BO3MOXXHOCTH MO3HAHUS 3aKOHOB IPUPOBI, B HEOOXOAUMOCTH
Pa3yMHOI0 UCIIOJIb30BAHUS JOCTUKEHUM HAyKU M TEXHOJOTUH /7S JaJbHEHMILIEro Pa3BUTHUS YETIOBEUECKOTO
o0miecTBa, yBaXXCHHS K TBOPIIAM HAYKW U TEXHUKU; OTHOIICHHS K (PU3UKE KaK K dJIEMEHTY
0011e4€eI0BEYECKON KYIbTYpPHI.

OcHOBHBIE 3371a4H TaHHOW paboyelt IPOrpaMMBbI:
. chopMUpPOBATH YMEHHUSI IPOBOJUTH HAOIIOACHUS IPUPOIHBIX SBJICHUI, UCIIOJIB30BATh IPOCTHIE
U3MEpUTENIbHbIE TPUOOPHI AJIsl U3yueHus: (GU3NUECKUX SIBICHUN; TPUMEHSTD [TOJIyYeHHbIC 3HAHUS JISI
00BsICHEHUS pa3HOOOPA3HBIX MPUPOIHBIX SBICHUN U MIPOIECCOB, IPUHIIUIIOB ASHCTBUS BayKHEHIIINX
TEXHHYECKUX YCTPOUCTB, JUIS pelieHus (PU3NIeCKuX 3ajad.
. Hay4HUTh MCTOJIB30BATh MOJYUYCHHbBIC 3HAHUS M YMEHUS JIJISl PEIICHUS] MPAKTUYECKUX 3a1a4
IOBCEIHEBHOM JKM3HU, 00ecrieueHNs 0€30I1aCHOCTH CBOEH KU3HH, PAllMOHAIBHOTO IPUPOI0N0JIb30BAHUS U
OXPaHbI OKPYKAIOWIEH CPEABL.

I1l. KonuuectBo uacos
Conmepxkanue  yueOHOro  mpeamera  cooTBercTByeT — denepanbHOMY rOCyJIapCTBEHHOMY
00pa3oBaTeIbHOMY CTaHIapPTy OCHOBHOTO O0IIEro 00pa3oBaHMUs.
CornacHo 6a3ucHOMY y4eOHOMY TUTaHy pabodast mporpaMmma paccyntana Ha 70 4acoB B roj, 2 4aca B
Heneio B 7,8 kinaccax, u 1024 B 9 knacce, 3 yaca B HEAEIIO.

V. Conepxanue yaeOHOro ipeamera

Mecto u posb Kypca B (pusuke
du3nka Kax Hayka O Hauobonee O6H.[I/IX 3aKOHax IMpUpOAbl, BBICTYyIIAad B KaUCCTBC y‘IC6HOl"0 npeamMeTa B
IIKOJIC, BHOCUT CymeCTBeHHLIﬁ BKJIaZl B CUCTEMY 3HaHHUI 00 OKpYyKaromeM Mupe. Ona PaCKpbIBACT POJIb
HAayKHU B 9dKOHOMHUYCCKOM U KYJIbTYPHOM pPa3BUTHU 06H_ICCTBa, CHOCO6CTByeT @OpMHpOBaHI/IIO COBpPCMCHHOT'O
Hay4YHOT'O MUPOBO33peHusl. [ pemenus 3aaad GOpMUPOBAHUS OCHOB HAYYHOTO MHUPOBO33PEHUS, Pa3BUTHUS
HHTCJICKTYAJIbHBIX CIIOCOOHOCTEN M MO3HABATEILHBIX HHTCPECCOB IKOJBbHUKOB B IIPOLCCCC N3YUCHUS
(1)I/I3I/IKI/I OCHOBHOC BHUMAHUC CICAYCT YACIIATh HE IEPEaad4€ CyMMbI IT'OTOBBIX 3HaHHfI, a 3HAKOMCTBY C
METOJaMH HAYYHOT'O MMO3HAHUWA OKPYKArOIIECTO MHUpPa, TIOCTAHOBKE HpO6J’I€M, TpC6y10HII/IX OT ydalquxcs
CaMOCTOSTCILHOM ACATCIIBHOCTH 110 UX pa3pCUICHUIO. HO}I‘IGpKHCM, YTO O3HAKOMJICHHEC IIKOJIBHUKOB C
MCETOJaMH HAYYHOT'O MMO3HAHUS MMPCAIIOJIAracTCda MpoOBOAUTDL IMTPHU U3YUCHUHU BCCX PA3ICIOB KypcCa (I)I/IBI/IKI/I, a
HC TOJIBKO IIPH U3YUCHUU CIICLIUAJIBHOT'O pa3ciia «®Duznka n (I)I/I3I/I‘-ICCKI/Ie MCTOAbI U3YUCHUS TPUPOIABD).
Kypc ¢usuku B mporpamMme 0CHOBHOTO 00111eT0 00pa30BaHusl CTPYKTYPUPYETCs HA OCHOBE PACCMOTPEHUS
Pa3INYHBIX (I)OpM ABWIKCHUA MAaTCPUHU B MMOPAAKE UX YCIIOXKHCHU. dusnka B OCHOBHOH IIKOJIE HU3y4acTCs Ha
YPOBHE paCCMOTPEHUA ABJIICHUA NPUPOJbI, S HAKOMCTBA C OCHOBHBIMH 3aKOHaAMU (1)I/ISI/IKI/I U MIPUMCHCHUEM
OTHUX 3aKOHOB B TECXHUKE U HOBCGJIHGBHOﬁ KHU3HU.

OO6mast xapakTepucTika yaeOHoro npeamera « Du3nkay



dusnka BMECTE C IPYrUMU IpeaMeTamu (Kypc «OKpyKaroluii MUP» HadaaIbHOM IMIKOJIBI, (PU3nYecKas
reorpaQusi, XuMusi, ONOJIOTHSI) COCTAaBIIAET HEMPEPBIBHBIN HIKOJIBHBIN KYypC €CTECTBO3HAHMUS.

ITocTpoeHue J0rMuecKH CBSI3aHHOTO Kypca ONUPATIOCh Ha CIEAYIOINE UAECH U TOIXO/bI:

— Ycunenue ponu meopemuueckux 3nanuy € MaKCUMaJbHO BO3MOXXHBIM CHHKEHHEM Beca
MaTeMaTHYECKUX COOTHOIICHUH, rmoayac ycBauBarommxcs ¢opmanbHo. Tak, B 4Hcle MEPBBIX TeM Kypca
¢usukn 7-ro kmacca uAyT Tembl «MexaHwdeckoe naBmkeHue. Cuibl B mpupone», «IHeprusi, Pabora,
MomHocTb». DTO MO3BOJSAET YYEHUKAM YK€ Ha NEpBOHAYAIBHOM 3Tale M3ydeHHus (QU3MKU OCBauBaThb U
CHJIOBBIE, U DHEpreTHyeckue MoHATHs. B kypce ¢usuku 8-ro kiacca M3ydeHHIO TEIUIOBBIX JBUTaTelsei
IpPEIIECTBYeT pacCMOTPEHHE IIEpBOrO 3aKOHAa TEPMOJMHAMUKH, a B Kypce ¢u3uku 9-ro kiacca tema
«CBeTOBbIE SIBICHHUA»  HAYMHAETCS C aHalIM3a 3JIEKTPOMAarHUTHOW HpuUpoisl cBeTa. lcmonb3oBaHue
TEOPETUYECKUX 3HAHMU I 00bACHEHHs (DU3MYECKHX SBJICHUH IMOBBIIIAECT Pa3BHBAIOIIEE 3HAYCHHE Kypca
¢u3uKy, Belb MIKOJIBHUKH MPHYYAIOTCS HAXOAUTh MPUYMHBI SBJICHUN, YTO TPeOyeT CYIIECTBEHHO OOJbIICH
MBICIUTEILHOM aKTUBHOCTH, YeM 3alIOMUHAHHUE (DAaKTHYECKOTO MaTepuania.

— [enepanuzayus yuebHo20 mamepuaia Ha OCHOBE BEIYIIMX WACH, MPUHLIUIOB (PU3HKH. K
IpUMepy, U3ydeHue TeMbl «MarHuTHbIE IBICHU» B Kypce PU3UKHU §-T0 Kiacca 3aBepIlaeTcsi paCCMOTPEHUEM
SBJICHUS SJIEKTPOMArHUTHON MHIYKLUMHU M SIBJICHUSA CAMOMHIYKLUMHU. V3ydyeHue 3aKOHOB IeOMeTpUYeCcKOM
ONTUKHU HIPOUCXOIUT B paMKkax TEMBbI «CBeroBble SIBIICHUSI»
(9 xnacc). Enunyto yueOHyr0 TeMy COCTaBIISIIOT KojieOaTelbHbIe U BOJHOBBIE MPOLIECCHl PA3JIMYHON MPUPOAbI
— MEXaHMYECKHE W DJICKTPOMAarHUTHBIC KOJIEOaHWS W BOJHBI. 3a/ladaM T€HEPaIH3alMH CIYKUT I[IHPOKOE
UCTIOJIb30BaHUE OOOOIICHHBIX IJIAHOB MOCTPOCHUS OTBeTOB (A.B. YcoBa) M O3HaKOMIIEHHE Yy4aIIUXCS C
OCOOCHHOCTSIMM  pa3JIMYHBIX MBICIUTENbHBIX ONepanuil (aHanu3, CUHTE3, CpaBHEHHUE, 0000I11eHue,
KJIaCCU(PUKALINS, CHCTEMATHU3AIIHS ).

— Vcunenue npakmuyeckoti nanpasnennocmu u noaumexnuzma kypca. C LeNbl0 NpeAoTBpPaILEHUS
«MeJoApamMbl» B IIpenojaBaHuy (GU3UKH, GOPMUPOBAHUS U PAa3BUTHUS I103HABATEIBHOIO MHTEPECA YUALUXCS K
HpeaMeTy IpenojaBaHue GU3MKU BeIETCS ¢ MIMPOKUM MPUBJICYEHUEM JEMOHCTPAILIMOHHOIO HKCIIEPHUMEHTA,
BKJIIOYAIOLIET0 M IPHUMEPbl NPAKTUYECKOI0 NPUMEHEHHs (PU3MUECKUX SIBICHUH M 3aKOHOB. YUYEHHKaMH
BBINOJIHACTCS] 3HAUUTEIBHOE YUCIIO (PPOHTAIBHBIX 3KCIIEPUMEHTOB M J1a00paTOpHBIX paldoT, B TOM YHCIE U
CBSI3aHHBIX C U3yYEHUEM TeXHUYeCcKuX npudopos. [Ipeanaraercs pemieHne 3a/1a4 ¢ TEXHUYECKUMU 1aHHBIMH,
IIPOBEJICHUE CaMOCTOSITENbHBIX HAOMIOACHUN y4yallMMHCS IPH BBIMOJHEHUU MMM JIOMAIllHEro 3ajjaHus,
OpraHM3alsl BHEKJIACCHOTO YTEHMSI JOCTYMHOM HAay4YHO-TIOMYJSPHOW JHUTEpaTyphbl, MOMCKH (U3HKO-
TexHU4YecKoi nHopmarmu B Internet.

B kauecTBe Benyiie METOINKH TP pealIn3allMy JaHHON IPOrpaMMbl PEKOMEHYETCsl UCIIOJIb30BaHNE
IpoOJIeMHOT0 00y4eHusl. DTO COCOOCTBYET CO3/IaHHIO MOJIOKUTEIbHOM MOTHBALIMN M UHTEpEca K U3Y4EHUIO
npeaMera, akTUBU3MpyeT oOyueHue. COBMECTHOE pelleHHe MpoOJeMbl pa3BUBAaeT KOMMYHUKAOEIbHOCTD,
yMeHue paboTaTh B KOJUIEKTHUBE, peIlaTh HETPATUILIMOHHBIE 3a/1a41, UCIIONIb3YsI IPHOOPETEHHbIE TPEAMETHBIE,
MHTEJIJIEKTyaJIbHbIE U OOIIME 3HAHUS, YMEHUS U HaBBIKH.

WunuBuayanbHas paboTa MpH BHIIOJHEHUM JOMAlIHUX 3aJaHUM B COOTBETCTBUM C BBIOpaHHOMN
o0Opa3oBaTenbHOI TpaeKkTopuel (MPUHLMII MHUHMMyMa M MakKCHMyMa) pa3BUBAET CHOCOOHOCTH YyYallerocs
CaMOCTOSITENIbHO MBICIIUTD U JAEHCTBOBATh, HECTU OTBETCTBEHHOCTb 32 PE3YJIbTAThl CBOETO TPYyAA.

Crpykrypa kypca pusuxu B 7-9 kinaccax
CprKTypa Kypca (I)I/I3I/IKI/I Ha HaHHOﬁ CTYIICHU 06yquH;1 ONpeaACIACTCA IMOCICA0BATCIIbHBIM
pPacCMOTPCHUECM Pa3JINYHBIX (I)OpM ABWIKCHUS BCIHICCTBA U DJJIICKTPOMAHUTHOTO TIIOJISI B TIOPAAKE HX
YCIIOXKHCHUA: MEXaHHUYECKHUE SIBJICHUA, BHYTPCHHEC CTPOCHHUC BEIIECTBA, TCIIJIOBBIC SIBJICHUA,
OJICKTPOMAardiuTHBIC ABJICHUS, KBAHTOBBIC ABJICHUSA.

7 xnacc (70 4, 2 9 B HEJENIO)
BBenenue



®dusnka — Hayka o mpupoze. Puszmdeckue spieHus. dusmdyeckue cBoiicTBa Tei. HaOmoaeHue u
onucaHue Qundyeckux sABiaeHu. dusmueckue BeMUUUHBL. V3MepeHus (QU3MUECKUX BEIUYUH: [JIMHBI,
BpEMEHH, TeMIieparypbl. Pusndeckue npudopsl. MexayHapoaHas CHCTeMa eIUHUI. TOYHOCTh U MOTPEIIHOCTh
n3mepenuil. Gusnka rexuuka. Pu3nka U pa3BUTHE NIPEACTABICHUN O MaTepUaIbHOM MUDE.

JIaboparopHbie pabOThI U OTIBITHI

Nsmepenne paccrosinuii. U3mepenue Bpemenu. OnpeiesieHne eHbl JeICHUS IKaIbl U3MEPUTEIHHOTO
npubopa.

JeMoHcTpauuun

Habmoienne MexaHM4ecKHX, TeIUIOBBIX, SJIeKTPUYECKUX, MATHUTHBIX U CBETOBBIX SIBJICHUMN: IBIYKEHUE
CTAJILHOTO IIapuKa MO >keno0y KosjeOaHus MasTHUKA, TasHUE JIbJla, KUNIEHUE BOJbI, OTPAKEHUE CBETa OT
3epKajia, 3JEKTpU3aLus Tell.

BrInyCKHUK HAy4IUTCS:

e TOHMMATh (PU3MUECKUE TEPMUHBI: TEIIO, BEIIECTBO, MATEPHSI;

e TPOBOIUTH HAOMIOJACHHUA (UBWYECKUX SBICHUH; H3MEpATh (PU3MUECKUE BEIHUYMHBL: PACCTOSHUE,
IIPOMEKYTOK BpEMEHH, TEMIIEpaTypy; ONPEAEIATh LIeHY AeICHUS IKaJIbl MPUOOopa ¢ yueTOM MOTPEIIHOCTH
U3MEPEHUS;

e TOHUMATh POJIM YUEHBIX Halllel CTPaHbI B pa3BUTHH COBPEMEHHOMN (DM3MKH U BIUSHUU HA TEXHUYECKUN U
COLIMAJIbHBIN MpOrpecc.

BBIHYCKHHK IIOJIYYHUT BO3MOKHOCTb HAYUHUTHCA!

e  HCHOJB30BATH 3HAHUS O (PU3UYECKUX SBICHUSAX B IIOBCEIHEBHOW KU3HU JJIs1 0OeCTIedeHUsT 0€301acHOCTH
pu o0palleHuu ¢ MPUOOPaMH U TEXHUUYECKUMHU YCTPOHUCTBAMHU, Ui COXPaHEHUs 3J0POBbs U COOIIOICHUS
HOPM 3KOJIOTMUECKOTO MOBEJICHUS B OKPYXKAIOLIEH Cpee;

e TPHUBOAMTH MPUMEPHI MPAKTUIECKOTO MCIIOJIb30BAHMS (PU3MYECKHX 3HAHUN O (PU3NYECKUX SBICHUSX;

e  pa3NUyaTh IPAHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB;

e mnpuémam nowcka u GOpMyIHMPOBKH JOKA3aTEIHCTB BHIABUHYTHIX TUIIOTE3 U TEOPETUYECKUX BHIBOJOB Ha
OCHOBE IMIIUPUYECKU YCTAHOBIIEHHBIX ()aKTOB;

e  OLIGHUBATH PEATHHOCTH MOTYYCHHOTO 3HAUCHHS (PU3MUECKON BEIIMUHHEI.

HepBOHaqaanme CBCACHHUA O CTPOCHHH BCIICCTBA

Crpoenue BemiectBa. ONbIThI, JOKAa3bIBAIOIINE aTOMHOE CTPOCHUE BEIIECTBA. Te€rIoBOE JBUKEHHE
aTOMOB M MoOJeKyl. bpoyHoBckoe nBwkenue. uddy3uss B raszax, KHAKOCTIX W TBEPABIX TeJax.
BzaumopeiicTBue yactuil BemecTBa. ArperarHbleé COCTOSIHHS BEIIECTBA. MOAENM CTPOEHUSI TBEPIBIX TEIl,
JKuakocTed M razoB. OObsICHEHHWE CBOWMCTB Tra3oB, KUAKOCTEH M TBEPABIX TEJI HAa OCHOBE MOJIEKYJISPHO-
KMHETUYECKUX MTPEACTABICHUI.

JIaboparopHblie pabOThI U OTIBITHI

Omnpenenenue pa3MepoB Mamnbix Ten. OOHapyKeHHE IEHCTBHS CHII MOJIEKYISPHOTO TMPHUTSIKEHUS.
BrlpamuBanue KpuCTaioB MOBapeHHOU conu. ONBITHI MO OOHAPYKEHHIO JIEHCTBHUS CHUJI MOJEKYISIPHOTO
MPUTSKEHUS.

JlemoHCTpanuu

Hubdy3us B razax u xuakoctu. PactBopeHue kpacku B Boje. PacumiupeHue Ten mpu HarpeBaHUM.
Mogenp XaoTHYECKOTO JBMXKCHHS MOJEKYNI. Mojens OpOyHOBCKOTO JBMXKEHHUS. MOAEbh KPUCTALUTHYECKON
peuwetku. Mogens MoJekysbl BoAbl. CleneHrne CBUHIOBBIX HHJIMHAPOB. JIeMOHCTpamusi pacivpeHus
TBEpJOro Tena npu HarpeBanuu. CxxaTue U BhIIpsAMIIEHUE ynpyroro Tena. CxumaeMocTs razoB. CoxpaHeHue
o0BeMa KUIKOCTH MPU U3MEHEHUH (POPMBI cocya.
BrInyCKHUK HAy4YUTCS:
e O00BSICHATH (Qu3uueckue siBieHUs: auddysus, Oonpimas CKUMAEMOCTh Ta30B, Majias CKAMAeMOCTb

JKUJIKOCTEN U TBEPJIBIX TEN;
e BJIAJIETh DKCIIEPUMEHTAIBHBIMU METOAAMHU UCCIIEIOBAHUS IIPU ONPEAEIIEHUH Pa3MEPOB MAJIBIX TE;
e TOHUMATh NPUYUHBI OPOYHOBCKOTO JBIDKCHHUS, CMayMBaHUS W HECMadyWBaHHUS TEN;, pa3luyus B
MOJIEKYJIIPHOM CTPOEHUH TBEPABIX TEJI, KUIAKOCTEU U Ta30B;



° noyib3oBaTbest CU u NepCBOJAUTL CAWHUIBI U3MCPCHUS (1)I/I3I/I‘-ICCKI/IX BCJIMYHWH B KPATHBIC W JOJIBHBIC
CAUHUIIBI,
BrInyCKHUK OJIyYUT BO3MOKHOCTh HAYUYUTHCS:

e  HCIIOJIB30BATh 3HAHUS O CTPOCHUH BEIIECTBA B TOBCEAHEBHOM KH3HH ISl 00ecTieueHHs 0€30MacHOCTH TPU
oOpamieHnn ¢ npuOopamMu M TEXHUYECKUMHU yCTPONCTBaMH, JJIi COXPAHEHUS 3/I0POBbS M COOIIOACHUS
HOPM 3KOJIOTHYECKOTO MOBEICHHS B OKPYKaIOIIEeH Cpene;

e pa3InMYaTh TPAHHUIBI TNPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TIIOHMMATh BCEOOIIMI  Xapakrtep
byHaaMeHTaNbHBIX (PU3HYECKUX 3aKOHOB;

e mpuéMaM NOUCKa U (POPMYIUPOBKH JTOKA3ATEIBCTB BBIIBUHYTHIX THIIOTE3 U TEOPETUUECKUX BHIBOJOB HA
OCHOBE YMIIMPUYECKU YCTAHOBJICHHBIX (PAKTOB;

B3aumopericTBus ten

Mexanunueckoe neuxenue. Tpaekropus. I1yte. PaBHoMepHOE 1 HepaBHOMepHOE JBHKeHHE. CKOPOCTb.
['paduku 3aBUCUMOCTH MYTHU U MOJIYJS CKOPOCTH OT BpeMeHHu IBmkeHus. Mueprus. MHepTHOCTH Te.
B3aumopeiictBue ten. Macca tena. I3smepenue maccenl tena. [Inotnocts BenectBa. Cuiia. Cuna tsbxectu. Cuna
ynpyroctu. 3akoH ['yka. Bec Tena. CBs3p Mexay CUIION TSXKECTH M Maccoi Tena. Cuia TSKECTU Ha JAPYTrUx
wianerax. Jlunamomertp. CioxeHue AByX CWII, HalpaBICHHBIX MO0 OJHOM npsiMoil. PaBHoaeicTByIOMIAs 1BYX
cmit. Cuna Tpenns. @usmueckast npupoia HedecHbIX Tell COTHEYHOW CHCTEMBI

JlaGopaTopHbIe pabOThI U OTIBITHI

W3mepenue mioTHOCTH TBEPIOTO Tena. M3MepeHne Macchl Tela Ha phluaKHbIX Becax. VcciemoBaHnue
3aBUCHUMOCTH YAJUHEHUS CTaJbHOW MPYKUHBI OT MPUIOKEHHON cuibl. ClOXKEHHe CUJI, HAMpPaBICHHBIX IO
oJlHOI mpsimoii. MccnenoBanue yciioBuii paBHOBeCHUs peiuara. HaxoxaeHue 1eHTpa TsSKeCTH MII0CKOTro Tena.
WccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBXEHMSI OT IUIOLIAAM COINPUKOCHOBEHUS TEI M CHIIbI
HOpPMAaJIbHOI'O JiaBiieHud. ['pajynpoBanue NpyKUHbI U U3MEPEHUE CUII AMHAMOMETPOM.

JlemoHCTpanuu

TpaexTopust IBMKEHHUS MIapHKa HAa OIHYPE W IIapHKa, MOJ0PackiBAEMOTr0 BBEpX. SIBICHHE WHEPIUH.
PaBHOMepHOE NBIKEHHE My3bIpbKa BO3AyXa B CTEKISHHON TpyOKe ¢ Boaoi. PasnuynHble BHIIBI BECOB.
CpaBHeHuE Macc TeJ ¢ MOMOIIBIO phIYaXHBIX BecoB. B3BennBanue Bo3ayxa. CpaBHEHHE MacC pa3iuvHbIX Tell,
UMEIOIMX OJMHAKOBBIM 00bEM; OOBEMOB Tell, MMEIOIIMX OJUHAKOBbIE Macchl. M3mepeHHe CHIIBI IO
nedopmanuu npyxxuHsl. CBoiicTBa cuitbl TpeHus. CnoxxeHue cuil. PaBHoBecue Tema, UMEIOIIET0 OCh BPALEHHUS.
CnocoObl yMEHBIIIEHUS U YBEIMYCHUSI CHITBI TpeHusl. [ToIMMITHUKY pa3TnIHbIX BUJIOB.

BrinyckHuK HayuuTcs:

e OOBSACHATH (PU3HUYECKHE SIBIICHHUS: MEXaHUIECKOE JIBIKEHHE, PABHOMEPHOE 1 HEPAaBHOMEPHOE JIBH)KECHUE,
WHEPIHUs, BCEMHPHOE TATOTCHHE;

e W3MEpATH CKOPOCTb, MAacCy, CHJIY, BEC, CHIIy TPEHHUS CKOJBKEHHS, CHIy TPEHUsS KaueHHs, 0o0beM,
TUTOTHOCTH TEJa, PABHOJACHCTBYIONIYIO JBYX CHIJI, JCUCTBYIOIIMX Ha TEJIO W HANPaBJICHHBIX B OJHY U B
IPOTHBOIIOJIOKHBIE CTOPOHEI,

e  BJAJIETh SKCIIEPUMEHTAIFHBIMU METOIaMH HCCIIEIOBAHMUS 3aBUCIMOCTH: MTPOHIEHHOTO ITyTH OT BPEMEHH,
YUIMHEHUS] TIPY’KUHBI OT TMPHJIOKEHHON CHJIBI, CHJIBI TSDKECTH Tela OT €ro MacChl, CHJIBl TPEHHS
CKOJIBKCHUSI OT IUIOIIAJAM CONPUKOCHOBEHHSI TN W CHJIBI, NPWKUMAIONIEH TEI0 K MOBEPXHOCTH
(HOpMaJIbHOTO J1aBJICHUS);

e TIOHMMAaTh CMBIC]I OCHOBHBIX (DH3MUECKHX 3aKOHOB: 3aKOH BCEMUPHOT'O TATOTEHUS, 3aKOH [ 'yKa;

e  BBINOJHATH PAcyYeThl MPU HAXOXKACHUH: CKOPOCTU (CpPEAHEH CKOPOCTH), ITyTH, BPEMEHH, CHIIbI TSKECTH,
Beca TeNa, ITUIOTHOCTH Tena, 00BheMa, MAacChl, CHJIBI YIPYTOCTH, PAaBHOACHCTBYIOIICH IBYX CHII,
HaIIpaBJIEHHBIX 10 OJTHON MPSIMO;

e HAXOJUTh CBS3b MEXIY (DU3MUYECKMMH BETMYWHAMH: CHIJION TSDKECTH W MAaccoil Tena, CKOPOCTH CO
BPEMEHEM U ITyTeM, TUIOTHOCTH TeJa C €r0 Maccoil 1 00EMOM, CHIION TSXKECTH M BECOM TeJIa;

e TIEPEBOAUTH (PU3MUECKUE BEIMYMHBI U3 HecucTeMHBIX B CU 1 Hao0opoT;

e TIPOBOJUTH M3MEPEHUs C MOMOIIBI0 AMHAMOMETpPA, BECOB, BCTPEYAIOLIMXCSI B TIOBCETHEBHOM JKU3HH, U
croco0oB obecrieueHust 0€30MaCHOCTH MPHU UX UCIIOJIB30BAaHUH;

BBIHyCKHI/IK IMOJYYUT BO3MOKHOCTb HAYUHUTBCS:



e HCIIOJIb30BAaTh 3HAHMS O B3aMMOJEUCTBUU TeJl B MOBCEIHEBHOM >KU3HU ISl oOecrieyeHus: 6e30MmacHOCTH
pu oOpalleHuu ¢ MpUOOpaMH U TEXHUUYECKUMH YCTPOHCTBAMHU, IS COXPAHEHUS 37J0POBbS U COOIIOICHUS
HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKpY’KaIoLIEel cpeie;

e TPUBOAUTH MPUMEPHI MPAKTUUECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUN O MEXaHUYECKUX SIBJICHUSIX U
buznyeCKuX 3aKOHaX;

e pasznuyaTh TPAHULBl TPUMEHUMOCTH (PU3UYECKMX 3aKOHOB, IIOHMMATh BCEOOIIMI  XapakTep
(byHIaMeHTaIbHBIX 3aKOHOB U OIPaHUYEHHOCTh HCIIOIb30BAHUS YACTHBIX 3aKOHOB;

e mnpuémam noucka u GOpMyIHUPOBKH J0KA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUYECKUX BHIBOJOB Ha
OCHOBE IMIHUPUYECKU YCTAHOBIIEHHBIX (DaKTOB;

e HAaxOJUTh aJEKBATHYIO NMPEIJIOKEHHOM 3amaue (U3NYECKYI0 MOJENb, pa3peliaTs npobdjaeMy Ha OCHOBE
MMEIOIIMUXCA 3HAaHUW 10 MEXaHHUKE C MCHOJb30BAaHMEM MAaTEMaTHYECKOro arrapara, OLIEHUBAaTh
PEATBHOCTH MOJTYYCHHOTO 3HAYSHUS PU3NICCKOM BETUIHUHEI.

]_IaBJ'IGHI/IC TBCPABIX TCII, }KHHKOCTeﬁ Hn 1ra3oB

Hapnenue. JlaBnenue TtBepabix Ten. JlaBmenue raza. OObsCHEHHE JaBlICHHS ra3a Ha OCHOBE
MOJIEKYJISIPHO-KMHETUUECKUX NpescTaBieHuil. Ilepenaua naBnenus razamu u kuakocTsMu. 3akoH Ilackans.
CooOmaromue cocyabl. Atmocdeproe napinenue. OnbiT Toppuuern. MeToasl u3MepeHre aTMocpepHOro
nasieHus. bapomerp, MaHoMeTp, Hacoc. 3aKkoH Apxumena. Y ciaoBUs IU1aBaHus Tel. Bo3ayxomnnaBanue.

JlaGopaTopHbIe pabOThI U OTIBITHI

OrnpezenieHne BbITAIKUBAKOUIEH CUIIBI, IEUCTBYIOIIEH HA TEJIO0, TOTPY>KEHHOE B )KUJIKOCTh. BhIsicHeHHe
YCIIOBUY TJIaBaHUA TeNa B KHUAKOCTU. MI3MepeHne atMochepHOro JaBiIeHHUS.

JlemoHCTpanuu

3aBUCUMOCTD JIaBJICHUS OT JAEHCTBYIOLIEH CUiIbl U IJIOLAAM onopbl. Pa3dpe3anue miacTuinnHa TOHKON
npoBoJioko#. [laBnenue raza Ha crenku cocyna. [llap [ackans. Jlapnenne BHyTpu sxuakocTH. CooOmarommecs
cocynel. YcrporcTBo MaHoMeTpa. OOHapykeHue atrmochepHoro nasieHus. M3mepenue armochepHOro
JaBJICHUS 0apOMETPOM-aHEPOHUIOM. YCTPOWCTBO M JEHCTBHE TUAPABIMYECKOrO Mpecca. YCTPOMCTBO U
nercTtBue Hacoca. JleficTBHE Ha TeJlO apXUMEJOBOM CHIbl B KMAKOCTH U raze. [lmaBanuwe Tten. OmnbIT
Toppuuennu

BrinyckHUK Hay4uuTCS:

e 00BSCHATH (PU3MUECKUE SIBICHUSA: aTMOC(EpPHOE aBlIeHUE, JaBJIEHUE KUIKOCTEH, Ta30B U TBEP/BIX TeJ,
IUIaBaHUE TeJ, BO3JYXOIUIABAaHUE, PACIOJIOKEHHE YPOBHS KHUAKOCTH B COOOILAIOLIMXCS COCYyHax,
CYIIECTBOBaHHE BO3IYIIHON 000J10YKH 3eMITI0; CIIOCOOBI YMEHbBILIEHUS U YBEITUUEHUS JJaBICHNUS;

e U3MEpATh: aTMOC(EpHOE AaBJICHHE, JaBICHNE )KUKOCTH Ha THO M CTEHKH COCY/a, CHITy ApXuMena;

e BJAJETh HKCHEPUMEHTAIBHBIMU METOJIaMH HCCIIEOBaHMs 3aBUCUMOCTH: CHJIbI ApXHMena oT o0bema
BBITCCHCHHOU TCJIOM BOJbI, YCJIOBHUH IIIaBaHHWA TCJIa B JXUAKOCTHU OT JACUCTBUA CHUJIbI TAXKCCTU U CHIIBL
Apxumena;

e TIIPUMEHATH Ha IIpakTHKe: 3aKkoH Ilackans, 3akoH Apxumena,

e TIOHMMATh NMPUHLHUIIEI JIeHCTBUA GapoMeTpa-aHepOHla, MAHOMETPA, MOPIIHEBOIO JKUAKOCTHOIO Hacoca,
THJIPABINYECKOTr0 Mpecca U croco0oB obecnedeHus: 0e30MacHOCTH MPU UX UCIIOJIb30BaHUH;

e BBINOJIHATH PACUETh! JJI1 HAXOXKACHUS: ABICHUS, JaBICHUS KUIAKOCTH HA JIHO M CTEHKH COCYJa, CHIIbI
Apxumernia B COOTBETCTBHH C MIOCTABICHHOM 3a/1auell Ha OCHOBAaHUM HCIOJIb30BAHUS 3aKOHOB (DU3UKY;

BpInyCKHUK NTOTYYHUT BO3MOKHOCTDh HAYUUTHCS:

° HUCIIOJIB30BaTh 3HaAHUI O JOAaBJICHUU B HOBCG)IH@BHOf/i KHU3HU I oOecrieuennst 0€30IMaCHOCTH npu
oOpareHuu ¢ mpudopaMu U TEXHUYECKUMU yCTPOMCTBAMU, NIJISI COXPAHEHHS 370POBbS M COOIIIOICHHS
HOPM 3KOJIOTHYECKOT0 IOBEIEHUS B OKPYXKAIOLIEH cpene;

e TPUBOAUTH MPUMEPHI MPAKTUYECKOTO MCIIOIB30BaHMS (PU3NYECKUX 3HAHUN O JaBJICHHUH;

e pa3NuMyaTh TpaAHMUIBl TNPUMEHUMOCTH (U3UUYECKUX 3aKOHOB, IIOHMMAaTh BCEOOLIUMH  XapakTep
byHAaMEHTATBHBIX (PU3MYECKUX 3aKOHOB U OIPAaHUYEHHOCTh UCIOIb30BAHUS YaCTHBIX 3aKOHOB;

e mpuéMaM NoucKa U GOPMYJIUPOBKU T0KA3aTENbCTB BBIIBUHYTHIX T'MIIOTE3 U TEOPETUUECKUX BHIBOJOB HA
OCHOBE SMIMPUYECKU YCTAHOBJICHHBIX (PAKTOB;



e HAXOJAWTH AJCKBATHYIO MPEIOKEHHOM 3a/1ade (U3NYECKYI0 MOJENb, pa3pemarb npolieMy Ha OCHOBE
UMEIOIMXCS 3HAHUM O TEIUIOBBIX SIBIICHUSX C UCIOJIb30BaHMEM MAaTEMaTHUECKOIO ammapara u OLEeHUBATh
peabHOCTh MOJY4YE€HHOI'O 3HAaYE€HUS (PU3MUECKON BEITMYHMHBI.

PaboTa u MoutHOCTh. DHEpPruUs

Mexannueckass paborta. MomHocTb. [IpocTeie MexaHM3Mbl. MOMEHT CHIIBI. Y CIOBHUSI paBHOBECHS
peruara. «30J10TO€ MpaBWIIO» MeXaHWKU. Buael paBHoBecus. Koaddunment monesnoro nmeiicteus (KILJT).
Oueprusi. lloreHumanbHas wu kuHernueckass osHeprus. IlpeBpamenue sHeprun.PaBHOBecne Tena ¢
3aKpEIVICHHOW OCBIO BPAILICHMUS.

JIaboparopHblie pabOTHI U OTIBITHI

Brisicnenue ycnoBust paBHoBecust pbruara. Onpenenenue KIIJ[ npu mogbeme Tena 1o HaKJIOHHOMN
1ockocTd. HaxoxaeHue neHTpa TAKECTH IIII0CKOTo Tela.

JlemoHCTpanuu

[Ipocteie Mexanu3Mmel. [IpeBpaiiieHue s3Hepruu npu KoneOaHUsAX MasTHUKA, pACKPYYUBAHUU MIPYKUHbBI
3aBOJHON UrpylIkH. V3MepeHue paboOThl pu NepeMenieHn: Tena. Y CTPOMCTBO U JeiCTBUE pbluara, OJ0KOB.
PaBeHCTBO paboOT MpH MCIOJIB30BAHUM MPOCTHIX MEXAaHU3MOB. Y CTOMUMBOE, HEYCTOMYMBOE U Oe3pa3IMuHOe
paBHOBECHSI TEIL.

BrinyckHuK HayuuTcs:

[ O6’I)$ICH$ITI) (1)I/ISI/IT-IGCKI/IG SABJICHUA: paBHOBeCI/Ie TCII, HpeBpameHHe OJHOT'O BHUa MexaHI/I‘leCKOﬁ 3H€pFI/II/I B
ApYroi;

(] HU3MEPATD: MeXElHI/IIIeCKYIO pa60Ty, MOIIHOCTB, IINICHO CHJIbI, MOMCHT CHIJIBI, KHI[, HOTeHI_II/IaJILHYIO u
KI/IHGTI/I‘IGCKYIO OHCPI'ULO,

e BJIAJICTh DKCIICPUMCHTAJIbHBIMH MCTOAAMH HUCCIICAOBAHHA IIPU OIIPCACICHUN COOTHOLICHUA CHUJI U ILJICY,
JJIA PaBHOBCCHA pblyara,

e [IOHMMATb IIPHUHIOMUII JIeHCTBUS pbriara, 6J'IOK8., HAKJIOHHOH IITIOCKOCTH M CIIOCO00B oOecIeueHus
0€e30IMacHOCTH IIPpH UX HUCIIOJIb30OBAHHH,

e  BBIIOJHATDL PaCUCThI JJIA HAXOKICHHA: MEXaHHYECKOU pa6OTBI, MOIITHOCTH, YCJIIOBUS PABHOBECHUA CHUJI HA
pblyare, MOMCHTA CHJIbI, KIIO, KHUHETUYECKON M IMOTESHIMAILHOM OHCPI'UH,
BI)IHYCKHHK IIOJIYYHUT BO3MOKHOCTb HAYUHUTBCA!

e  HCIOJIb30BaTh 3HAHUS O pabOTE M MOIIHOCTH B ITOBCEHEBHOM KU3HU ISl 0OecTieueHrs 6€30MmacHOCTH IIPH
oOpareHuu ¢ mpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMU, NIJISi COXPAHEHHS 370POBbS M COOJIIOICHHS
HOPM 3KOJIOTHYECKOTO MOBEICHUSI B OKPYXKAIOILIEH Cpee;

e MPUBOAUTH MNPUMEPHLI MPAKTHYCCKOI'O HCIOJIb30BAHUA (I)I/ISI/ILICCKI/IX 3HaHUH O pa60Te 1 MOIIHOCTH,
HCIIOJIb30BAaHMS BO30OHOBIIIEMbIX HCTOUHHKOB OHEPIuu;

8 kimacc (70 4, 2 4 B HEAENIO)

TennoBbI€ SIBJICHUS U arperaTHOE COCTOSIHUE BEIIECTBA

TennoBoe nBwxkenue. TemnoBoe paBHoBecue. Temmeparypa. BHyrpenusis sHeprusa. PabGota wu
teronepenavya. TerutonpoBonHocTs.  KonBeknusa. WM3nydennme. KosmyecTBOo  TEIUuIoThL. Y enbHas
TEIIOEMKOCTb. ¥ IeIbHas TEMJIOTa CrOpaHus TOIUIMBa. PacyeT komyecTBa TEIUIOTHI IPH TEII00OMeHe. 3aKoH
COXPAaHEHHUs U IIPEBPALLCHUS SHEPTUU B MEXaHUYECKUX U TETUIOBBIX MPOLECCaX.

W3MmeHeHne arperaTHOro cocTosiHus BelecTBa. [lnaBieHHe M OTBEpAEBaHUE KPHUCTAUIMYECKUX TEIL.
VnenpHas Temiora miaBneHud. Temmeparypa mnasienus. Mcnapenue u konaeHcanuu. Kunenue. BiaxxHocTh
Bo3ayxa. [lcuxpomerp. Temneparypa kumeHus. YjenbHas TeIUIOTa MapooOpa3oBaHUsS W KOHACHCALUU.
OObsicHEHHEe W3MEHEHHUs arperaTHOro COCTOSIHUSI BEIIECTBA HAa OCHOBE MOJIEKYIISIPHO-KMHETHYECKHX
IpeJICTaBIeHUH. 3aKOH COXPAHEHUsl SHEPTUH B TEIJIOBBIX Iporieccax. [IpeoOpasoBanne sHEPTUU B TEIIIOBBIX
MaluHax. J{Buratens BHyTpeHHero cropanus. [laposas Typouna. KI1/] TerioBoro apuraress. OK0JI0THYECKue
po0JIeMbI UCIIOJIB30BaHMS TETIOBBIX MAIIIUH.

JIaboparopHblie pabOTHI U OTBITHI



N3ydeHue siBeHUs TeII000MEHA NMPU CMENTUBAHUM XOJIOJTHOM M ropsiueid Boabsl. Habmonenne

M3MEHEHUH BHYTPEHHEH SHEpruu Tella B pe3yibTaTe TeIruionepenayu u padboTsl BHEMIHUX ciil. 3MepeHune

YHGHBHOﬁ TCIIJIOEMKOCTU TBCPAOIr'O TECJIa. I/I3MepeHMe yI[C.HI:HOfI TCIIJIOTHI IIABJICHUSA JIbAA. CpaBHeHI/IC

KOJIMYCCTB TCIJIOTHI ITPU CMCHIMBAHUU BOJIbI pa3H01?1 TCMIICPATYPHI. MCCHCI{OB&HI/IC nmponecca ncrnapCHus.

HccnenoBanue TEIUIOBBIX CBOMCTB napaduHa. Mi3MepeHne BIaXHOCTH BO3IyXa.

JlemoHCTpanuu
HarpeBanue >xukoctu B 1aTyHHOM TpyOKke. HarpeBanue xuakocTei Ha 1ByX ropenkax. Harpeanue

BOJEI IIpH Cr'OPAaHUHU CYXOI'O T'OPrOYETO B I'OPECIIKE. OXJ'Ia)KI[CHI/Ie KHUIKOCTHU IIPpHU UCITapPCHUU. Ha6J’IIOI[eHI/Ie

Imponecca Harp€BaHuAa 1 KUIICHUS BOJbI B CTEKJIAHHOM KoJIOE. HpI/IHHI/IH HefICTBHH TEPMOMCETpPA.

TeHJ’IOHpOBOI[HOCTI) Pa3IMYHBIX MaTCpUaIOB. KOHBGKHI/IH B XKNJKOCTAX U ra3ax. Ter[nonepez[aqa IIyTeM

u3nydeHus. SIBnenue ucnapenus. Habmoaenne KOHICHCAIIMY TapOB BOABI HA CTAKaHE CO JIbAOM. Y CTPOHCTBO

KajjopumeTpa. Mozenb KpUCTAIIMYECKON PELIETKH.
BrInyCKHUK HayduTCs:

OOBSICHATh (hPU3NYECKHE SIBICHUS: KOHBEKILUS, M3IIy4yeHHE, TETIONPOBOJAHOCTh, U3MEHEHNUE BHYTPEHHEH
PHEPTUU Tella B pe3yibTaTe TEIUIONepenadd MM padoThl BHEUIHMX CHJI, UCHapeHHe (KOHJIEHCAlus) U
IU1aBJIeHUE (OTBEPAEBAHNE) BELIECTBA, OXJIAXKAECHNUE )KUIKOCTH IIPU NCIIAPEHNUH, KUIIEHUE, BbIIA/IEHUE POCHI;
U3MEpPSATh: TEMIEPATYPY, KOJUYECTBO TEIUIOTHI, YAEIbHYIO TEIJIOEMKOCTh BELIECTBA, YCJIbHYIO TEIIOTY
IUIABJIEHUS BELIECTBA, BIAXKHOCTh BO3AYXa;

BJIQ/IETh SKCIEPUMEHTAIbHBIMU METOJIaMU MCCIIEOBAaHUSA: 3aBUCHMOCTH OTHOCHUTEJIBHOW BJIaKHOCTH
BO3/yXa OT JaBJICHMs BOJSHOIO Iapa, COJIEpPIKalerocsi B BO3AyXe IpU JaHHOH TemIeparype; JaBJICHUs
HACBIILIEHHOT'O BOJITHOTO Napa; ONpeIesIeHUs Y1eIbHOM TEIIIOEMKOCTH BEILIECTBA;

HNOHMMATb MPUHIUIBI JEHCTBUS KOHIEHCALIMOHHOIO U BOJIOCHOI'O TUTPOMETPOB, IICUXPOMETPA, IBUraTeNs
BHYTPEHHEI0 CropaHus, IapoBOM TypOMHBI M cIOCOOOB oOecrieuyeHUs O€30IacHOCTH MpU  UX
UCIOJIb30BaHUY;

IIOHUMAaTh CMbICJIA 3aKOHA COXPAHEHUS U MPEBPALICHUs SHEPIMHM B MEXaHUYECKHX U TEIIOBBIX IIpoleccax
U YMEHHE IIPUMEHSTh €ro Ha IPAaKTUKE;

BBINOJIHATh PACUYEThI AJIsl HAX0XKJICHHS: YeIbHON TeIII0EMKOCTH, KOJINYECTBA TEIIOThI, HEOOXOIUMOTO 1JIs
HarpeBaHus Teja WU BbLAEISEMOro UM IIPU OXJIAXACHNUH, YI€IbHON TEIIOTHI CTOPaHus TOIUINBA, YACIbHOM
TEIUIOTHI IUIABJIEHHUS, BIAXKHOCTH BO3AYXa, YIENbHOH TEemIoThl nmapooOpa3oBaHus u KoHaeHcanmu, KII/]
TEIUIOBOTO IBUTaTEs;

BI)IHYCKHHK IIOJIYYHUT BO3MOKHOCTb HAYUHUTBCA!

MCIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SBJIEHUSIX B MOBCEIHEBHOM KU3HU JUIsl 0OecrieueHus: 0€3011acHOCTH MIPH
oOpallleHnu ¢ MpudopamMu U TEXHUUYECKUMHU YCTPOHCTBAMHU, JUIsl COXPAHEHHUS 3JJ0POBbsI U COOJIIO/IEHUS] HOPM
9KOJIOTMYECKOT0 TIOBEJEHUS B OKPYXAlOUIeW cpele; MPUBOAUTH MPUMEPHI DKOJIOTMUECKUX IOCIEACTBUI
paboThl aBUTaTeneit BHyTpeHHero cropanus ([IBC), TemmoBsIX U rHIpo3IeKTPOCTAHIH;

IPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCIIOIb30BaHU (PU3NUECKUX 3HAHUN O TEIUIOBBIX SBJICHUSX;
paznuyarth TPAaHULBI NPUMEHHMOCTH  (U3WYECKHMX 3aKOHOB, IIOHMMATh BCEOOIIMH  XapakTep
(byHAaMEHTaNbHBIX (U3NYECKUX 3aKOHOB (3aKOH COXPAaHEHMs DSHEPruM B TEIUIOBBIX Ipoleccax) H
OTrPaHMYEHHOCTb UCIIOJIB30BaHUS YACTHBIX 3aKOHOB;

npuémam rnoucka U (popMyIUpOBKU JOKA3aTENbCTB BBIIBUHYTBHIX TUIIOTE3 U TEOPETUUYECKUX BHIBOJOB HA
OCHOBE SMIMPUYECKU YCTAHOBJIECHHBIX (PAKTOB;

HaXOJUTh aJIeKBATHYIO TpPEJUIOKEHHOM 3a1aue (pu3MyecKyro Mojeib, pa3peuiarb MmpodjieMy Ha OCHOBE
UMEIOUINXCS 3HAaHUHN O TEIUJIOBBIX SBJICHUSIX C MCIOJB30BAHMEM MAaTEMaTHYECKOro afmnapara U OLEeHUBATh
PETbHOCTh MOIYYEHHOTO 3HAYEHUS! PU3NYECKON BETUUHUHBI.

DIJIEKTPUYECKHE SIBIICHUSA
OnekTpuszanua Teia. [[Ba poja 3NEKTpUYECKUX 3apsaoB. BzauMonelcTBuEe 3apssKEHHBIX —Tel.

[TpoBOAHMKY, TUANEKTPUKU U TOTYNPOBOJHUKU. DIEKTPUUYECKOE MMO0JIe. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO

3apsia. JlemMMOoCTh AJIeKTpUYecKoro 3apsiaa. DinekTpoH. CTpoeHue atoma. DIIeKTpUuueckuil Tok. JlercTBue

OJICKTPHUYCCKOI'0 IIOJIA Ha JJICKTPHUYCCKHUE 3apsAdbl. Hcrounukm ToOKa. SHeKTpI/I‘IeCKaﬂ mernb. Cuiaa TOKa.

AmMriepMmeTp. DIIEKTpUUecKOoe HamnpsbkeHue. BonpTmerp. OnekTpudeckoe conpoTuieHue. 3akoH Oma s
yuactka nenu. [locnmemoBaTenbHOe W MapajulebHOE COEAMHEHHE NPOBOJHHMKOB. PaboTra M MOIIHOCTH



3neKTpudeckoro Toka. 3akoH Jxoyns—IIenna. Konagencarop. Jlamna HakanuBanus. Pacder anekTposHepruu,
noTpebasieMoit ObITOBBIME dJieKkTponipubopamu. KopoTkoe 3ambikanue. [1naBkue npenoxpanutenu .IlpaBua
0€30IMaCHOCTH MIPU PabOTE € ANIEKTPOIPUOOPAMH.

JIaboparopHblie pabOThI U OTIBITHI

OnTbl 0 HAOIIOCHUIO IEKTPU3ALMH TeJl IPU CONPUKOCHOBEHUH. [IpOBOTHUKY M JUAJIEKTPUKU B
AJIEKTPUYECKOM IToJIe. MI3roToBieHNnEe U NCIIBITAHUE ralbBAaHUUECKOI0 JIEMEHTA. MI3MepeHne cuibl
3JIEKTPUYECKOTO TOKA. M3MepeHne HanpsyKeHNs Ha Pa3IuyHbIX yJacTKaX IEKTPUYECKOM LETH.
HccenenoBanue 3aBUCUMOCTH 3JIEKTPUYECKOTO CONPOTUBIICHUS IPOBOJAHMKA OT €r0 JITMHBI, ITOIIA N
MONIEPEYHOI0 CeYeHMs U MaTepuaiia. MccnegoBaHue 3aBUCUMOCTH CHJIbI TOKA B IPOBOJHUKE OT HAIPSKECHMUS.
W3mepenre conmpoTUBIIECHUS TPOBOJHUKA ITPU IOMOILY aMIlepMeTpa U BoJbT™MeTpa. M3yuenue
IIOCJIEZI0BATENBHOIO COEIMHEHUS IIPOBOIHUKOB. M3yueHne napasuieabHOro COEAMHEHNS IPOBOAHHUKOB.
N3mepenne MOIHOCTH U pabOTHI TOKA B 3JIEKTPUUECKOH Jamiie. M3ydenune paboThl HOIYIPOBOTHUKOBOTO
mroaa. COopKa 3JEKTPUIECKOH ey U U3MEPEHUE CUIIBI TOKA B €€ Pa3NIMYHBIX yyacTkax. PerynupoBanue
CHUJIBI TOKA PEOCTATOM.

JeMoHcTpauuun

Onekrpusanus Ten. B3anMoaeicTBrue HasIeKTPU30BaHHbIX Tell. J[Ba poJa 3JIEKTpUUECKUX 3apsi/iOB.

VYeTpoilcTBO U eHCTBHE 3IEKTpocKona. JlenmmocTs aneKkTpruyeckoro 3apsaa. Bzaumoneiictsue
napajuieIbHbIX TPOBOIHUKOB IPU 3aMBbIKAHUU LIEMHU. Y CTPOUCTBO KOHIeHcaTopa. [I[poBOIHUKY U N30 TOPHI.
H3mepenue cuiibl Toka amnepmeTpoM. M3mepenue HanpspkeHus BOIbTMETpoM. PeoctaTt u marasun
COIIPOTHUBJICHHUIA.

BrinyckHUK HayuuTCs:

L] 00BSACHSITH (1)I/I3I/I‘-ICCKI/IC ABJICHUSA: DJICKTpU3alUsd TCJI, HArPpECBAHUC IMPOBOAHHUKOB J3JICKTPHUYCCKUM TOKOM,
SHGKTpI/I‘IeCKI/Iﬁ TOK B MCTa/LIaX, OJJICKTPHUYCCKHUC MABJICHHUA C IMO3WIUHU CTPOCHHUA aTOMa, IICﬁCTBPISI
AIIEKTPUUYECKOTO TOKA;

e  HM3MEPATH: CHITY JIEKTPUICCKOTO TOKA, IJICKTPHUECKOE HANIPSDKEHUE, DIICKTPUICCKUH 3apsi, SIIEKTPHICSCKOE
COTIPOTHBIICHUE;

L] BJIAACTH SKCHCPUMCHTAJIbHBIMU MCTOAAMU HCCIICAOBAHUA 3aBUCUMOCTH: CHUJIBI TOKAa HAa YYaCTKC LCIIKU OT
AJEKTPUYUECKOTO HAIPSDKEHUS, 3JICKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €ro JIJIMHBI, TUIONIAJN
MOTIEPEYHOT0 CEUCHUSI U MaTepuaa;

e TOHUMATh CMBICI OCHOBHBIX (DM3MUECKUX 3aKOHOB W YMEHHE TNPUMEHSATh UX Ha MPaKTHUKE: 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO 3apsiia, 3akoH Oma JIs ydacTka 1emnu, 3akoH Jxoyns—IJlenna;

e TMOHUMATh MPUHIIHUIIBI ACUCTBUS NIEKTPOCKOIA, HIEKTPOMETPA, TaTbBAHUYECKOTO DJIEMEHTA, aKKYMYJIATOPA,
dbonapuka, peocraTa, KOHJICHCATOPA, JTAMITbI HAKAJTUBAHUSI U CITIOCOO0B oOecTieueHust 0€30MacHOCTH TP UX
UCTIOJIb30BaHNUU;

e  BBIMOJHATH PACUeThl I HAXOXKJICHUS: CUIIBI TOKA, HAMPSKEHUS, COMPOTUBICHUS MPHU MapalljieIbHOM U
MOCJICIOBATEIPHOM COSAMHCHHH TPOBOJHUKOB, YACIBHOTO CONPOTHBIICHHUS NPOBOJHHKA, PAaOOTHI WU
MOIIIHOCTH SJIEKTPHUECKOTO TOKA, KOJIMYECTBA TEIUIOTHI, BBIACISEMOTO0 MPOBOJAHUKOM C TOKOM, EMKOCTH
KOHJEHCAaTOpa, pabOoThI SJEKTPHUUECKOTO MO KOHACHCATOpa, SHEPTUU KOHAEHCATOopa;

BBIMTyCKHUK TTOJTYYUT BO3MOYKHOCTh HAYYUTHCS:

° HCIIOJIB30BaTh 3HaHUS 00 OJICKTPUYCCKUX SBJICHUAX B HOBCGI[HGBHOﬁ KHU3HU I o0ecrieueHus
0€30MacHOCTH TIPU 00paIlleHuH ¢ TPUOOpaMHu U TEXHUYECKUMH YCTPONCTBAMH, JIJII COXPAHEHUS 3JI0POBBS
U COOJIOICHNS HOPM HKOJIOTUYECKOTO MOBEJCHUS B OKpPY’KaloIlel cpee;

e TMPUBOAUTH MPUMEPHI IPAKTUIECKOTO UCTIONB30BaHMUs (PU3MUECKUX 3HAHUH O DNIEKTPUIECKUX SBICHHSIX;

e pasznuyYaTh TPAHUIBI TPUMEHUMOCTH (PHU3MYECKHX 3aKOHOB, TMOHMMATh BCEOOIIMU  XapakTep
(GyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUs DJJIEKTPUYECKOro 3apsiia) U OrpaHMYeHHOCTh
WCITOJTh30BAHUS YACTHBIX 3aKOHOB (3akoH OMa Jytst ydacTka 1emnu, 3akoH Jxoyns—IJlenmna u np.);

e nmnpuéMaM MNOCTPOCHUS (PU3NYECKUX MOJeNel, Moucka U (POPMYIMPOBKU J10KA3aTEIbCTB BBIABHUHYTBIX
THUIIOTE3 U TCOPETHICCKUX BBIBOAOB Ha OCHOBC OMIIMPHUYCCKH YCTAaHOBJICHHBIX q)aKTOB;

e HAxXOJUTh AJEKBATHYIO NPEIOKEHHOU 3amade (U3MUYECKYI0 MOJENb, pa3peuiarb NpobiieMy Ha OCHOBE
UMEIOIINXCS 3HAHUN 00 3JIEKTPOMArHUTHBIX SIBICHUSX C MCMOJBL30BAHMEM MATEMaTUYECKOTro ammapara u
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHEI.



3J'ICKTpOMaFHI/ITHBIC ABJICHUA

OmneIT OpcTena. MarautHoe nojie. MarHuTHOE 10JI€ PSAMOro TOKa. MarHuTHOE 1oJie KaTyIIKH €
TOKOM. [loCTOsSIHHBIE MarHUTHI. MarHUTHOE 1OJI€ MOCTOSIHHBIX MarHUTOB. MarHuTHoe 1oJie 3eMJu.
B3aumoneiictBue MmaruuToB. /leficTBE MarHUTHOTO 10JIsL HA IIPOBOJIHUK C TOKOM. DJIEKTPUUECKUIN
nsuratens. OnbiT Dpcrena. [Ipunnun neiictBus MUKpo(hOHA U TPOMKOTOBOPUTEIIS.

JlaGopaTopHbie pabOThI U OTIBITHI

HccnenoBanue sBJICHNS MarHUTHOTO B3aUMOAeNHcTBUA Tell. MccnenoBaHue sIBICHUs HaMarHUYUBaHUS
BeniecTsa. McenenoBanue 1eiCTBUS MIEKTPUYECKOrO TOKA HA MATHUTHYIO CTpeEIIKy. M3ydeHune nerictus
MarHMTHOTO T10J151 Ha TPOBOJHMK C TOKOM. M3yuenue neicTBus 2IIEKTPOABUTaTEIs.

COopka 371eKTpOMarHuTa 1 UCIbITaHUE ero AecTBusl. M3yueHue 31eKTpUUECKOro IBUraTels
MOCTOSIHHOTO TOKA (Ha MOJIEJIH).

JlemoHCTpanuu

OmneIT Opcrena. MaruutHoe nosie Toka. JleficTBre MarHUTHOIO 10JIsl HA IIPOBOJHUK C TOKOM.
B3auMopeiicTBuE NOCTOSHHBIX MAarHUTOB. Y CTPOMCTBO U JIEWCTBHE KOMIAca. Y CTPOMCTBO 3JIEKTPOJBUTATEIS.

BrinyckHUK Hay4uTCS:

e OOBICHATH (I)I/ISI/I‘IGCKI/IC SABJICHHUA: HaAMAarHM4YCHHOCTBb KCJIC3a M CTallH, B3aHMO,HeI>'ICTBI/IC MartguToB,
BSaHMOHCﬁCTBHC IMPpOBOAHHKA C TOKOM H MarHUTHOM CTPCJIKH, HCﬁCTBHC MArauMTHOTIO II0JIsI Ha ITPOBOJHUK
C TOKOM,

e BJIAJICThb SKCIICPUMCHTAJIbHBIMU MCTOAaMH UCCICA0OBAHNA 3aBUCUMOCTH MArHuTHOI'O ,I[eﬁCTBI/IH KaTyIIKH OT
CHJIBI TOKA B LICIIN,

BrInyCKHUK ITOJIyYUT BO3MOKHOCTh HAYUYHUTHCS:

e WCNOJB30BaTh 3HAHHUSA OO0 DIIEKTPOMATHUTHBIX SBJICHUSX B IOBCEJHEBHON JXM3HU IS OOECreueHUs
0€30MacHOCTH IpU 00paleHUH ¢ TpUOOopaMu U TEXHUUYECKUMHU YCTPONCTBAMU, JJIsl COXPAHEHUS 3/10pPOBbS
U COOJIOZICHUSI HOPM 9KOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH cpere;

e IIPUBOAUTH INPUMEPHl MPAKTUYECKOI'O HCIOIb30BaHUS (PU3MUECKUX 3HAHUM O 3JIEKTPOMAarHUTHBIX
ABJICHUSX;

e pa3iInMyaTh TIpPaHMLBl NPUMEHUMOCTH (PHU3MYECKUX 3aKOHOB, IIOHMMATh BCEOOIIMH  XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPaHEHUs dJEKTPUYECKOro 3apsiia) U OrpaHMYEHHOCTh
WCITOJIb30BaHUs YaCTHBIX 3aKOHOB;

e TmpuémMaM NOCTPOCHUS (PU3NYECKUX MOJeNel, Moucka U (POPMYIMPOBKU J10KA3ATEIbCTB BBIABHUHYTBIX
TUIOTE3 U TEOPETUUECKUX BBIBOJOB Ha OCHOBE IMIMPUYECKH YCTAHOBJIEHHBIX (PAKTOB;

e HAaxOJUTh AJEKBAaTHYIO NPEJIOKEHHOW 3ajaye (U3MUYECKYyH0 MOJIENb, pa3pelarb NpodjeMy Ha OCHOBE
UMEIOIINXCS 3HAHUN 00 3JIEKTPOMArHUTHBIX SIBICHUSX C MCMOJB30BAaHUEM MATEMaTUYECKOTro ammapara u
OILICHUBATh PEANIbHOCTb MOJYYCHHOTO 3HAaYeHHs (PU3UUECKON BEITHUMHBI.

CBeToBbI€ ABIIECHUS

Wcrounuku csera. [Ipsmonnnelinoe pactipocTpanenue ceeta. Buaumoe asuxenue ceetuil. OTpakeHue
cBeTa. 3aKoH oTpaxkeHus ceera. [lnockoe 3epkano. [Ipenomnenue cBera. 3aKoH NMpenoMiIeHus cBeTa. JIMH3bL.
dokycHOe paccTosHUE JHH3BL. OnTHueckas cuia JuH3bl. M300paxeHus, naBaeMble JIMH30HM. [ma3 kak
onruyeckas cucrema. OnTudeckue npuoopsl.

JIabopatopHblie pabOThI U OTIBITHI

N3ydeHue siBeHUs paclpocTpaHeHus cBeTa. VccienqoBanne 3aBUCUMOCTH YIJIa OTPakKeHUs CBETA OT
yria najaeHus. MzyueHnue cBOWCTB H300paxeHHs B INIOCKOM 3epkaiie. M3amepenue hokycHOro pacctossHus
cobupatomeii muH3bL. [lomydeHne n300pakeHuid pu TOMOIIN JTHH3BI.

JlemoHCTpanuu

[IpssmonuHenHoe pacnpocTpaneHue ceera. [lonyuenne Tenn u noinyreHu. OTpakeHHe CBeTa.

[Ipenomnenue cBera. Xoa dydeld B cobuparoieit inH3e. X0 Jydyeld B pacCenBaroLIeH JTHH3E.

[Tony4yenue n300paXkeHU ¢ MOMOLIbIO TUH3. [IpHHIKT 1eHCTBHS MPOSKIIMOHHOIO anmnapara 1
¢doroanmapara. Mojens riasa.



BrinmyckHuK HayuuTCs:

OOBACHATh (PU3MUECKHUE SBICHUSA: NPSIMOJUHEHHOE pacnpoCTpaHEHHWE CBeTa, OOpa30BaHHWE TEHU U
MOJYyTeHU, OTPAKCHUE U TIPEJIOMJICHHE CBETA;

U3MEPSATh GOKYCHOE PACCTOSIHUE COOMPAOIIEH JTMH3BI, ONITUYECKYIO CUTY JTMH3HI,

BJIQJICTh DKCIIEPUMEHTAIBHBIMU METOJAMH HCCIICOBAHUS 3aBUCUMOCTH: M300PaKEHUSI OT PACIIOJIOKCHHUS
JaMIIbl Ha Pa3IUYHBIX PACCTOSHUSAX OT JIMH3BI, YTJIa OTPAKCHHUS OT yTJia MaJICHUs CBETa Ha 3epPKaJo;
NPUMEHSTHh (PU3NICCKUE 3aKOHBI Ha MPAKTHKE: 3aKOH OTPAKEHUS CBETA, 3aKOH MPETIOMIICHHSI CBETA, 3aKOH
MPSIMOJIMHEHHOTO PACIIPOCTPAHCHHUSI CBETA;

pasznu4ath (QOKYyC JTUH3BI, MHUMBIA (OKYC U (OKYCHOE PACCTOSHUE JIMH3BI, ONTUYECCKYIO CHIIY JTHMH3BI U
ONTHYECKYIO OCh JIMH3BI, COOMPAIOIYI0 U PACCEHBAIOIYIO JIMH3BI, H300paKEHUS, JaBaeMbIe COOMpParoIeit
Y PacCeuBaroIleH JIMH30M;

BLIHYCKHHK IMOJIYYUT BO3MOKHOCTb HAYUHUTHCA:

UCTIOJIb30BaTh 3HAHUS O CBETOBBIX SBJICHHUAX B TIOBCEIHEBHOW KHU3HH I 0OecrieueHHst 6€301MacHOCTH PU
oOpamieHnu ¢ npudopaMu U TEXHUYECKUMHU YCTPOHCTBAMH, JUISI COXPAHEHHUS 310POBbS H COOIOICHUS HOPM
HKOJIOTMYECKOI'O ITOBEJICHUS B OKPYKAIOLIEH Cpelie;

MPUBOIUTH MPUMEPHI MPAKTUYECKOTO UCTIONb30BaHMS PU3NUECKUX 3HAHUN O CBETOBBIX SIBJICHUSX;
pa3iauyaTh TpaHUIBl NPUMEHUMOCTH  (PU3MYECKUX 3aKOHOB, IIOHMMAaTh BCeOOIIUI  XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUs DJJIEKTPUYECKOro 3apsiia) U OrpaHUYEHHOCTh
HCIIOJIb30BAaHNUs YAaCTHBIX 3aKOHOB;

npuémMaM TOCTPOCHUsT (PU3NYECKUX MOJENICH, MOUCKa M (OPMYIHUPOBKH JIOKA3aTEIBCTB BBIIBUHYTHIX
THIIOTE3 U TEOPETUIECKUX BBHIBOJIOB Ha OCHOBE AIMITMPHUECKH YCTAHOBIICHHBIX (DAKTOB;

HAXOJUTh aJIEKBATHYIO TPENJIOKECHHOHN 3a/1adye (PU3MUECKYI0 MOJENb, pa3pemarb MnpodiieMy Ha OCHOBE
UMEIOIINXCS 3HAHUN 00 3JIEKTPOMArHUTHBIX SIBJICHUSX C MCIOJIb30BAHMEM MATEMaTUYECKOro ammapara u
OLICHUBATh PEAIbHOCTb MOJIYYEHHOTO 3HAaYeHHsI (PU3NUECKON BEITHUMHBI.

9 knacc (102 4, 3 4 B HEnEIIO)

3aKOHBI B3aUMOJIEUCTBUS U IBMKEHUS TEN
MaTepI/IaJIBHaSI TOYKaA. CI/ICTeMa OTCYcCTa. HepeMemeHHe. CKOpOCTB HpHMOHHHeﬁHOFO paBHOMepHOFO

JBHXKXCHUA. HpHMOHHHeﬁHOG PaBHOYCKOPCHHOC ABUKCHUC: MTHOBCHHAA CKOPOCTb, YCKOPCHUE, IICPECMCILICHUC.

Fpaq)I/IKI/I 3aBUCUMOCTH KHMHEMATUYCCKUX BCJIMYUH OT BPEMCHU IIPU PABHOMECPHOM U PABHOYCKOPCHHOM

JABUXCHUU. OTHOCUTENHLHOCTh MEXaHUUECKOTO JABHKCHUS. FeOHeHTpI/I‘-ICCKaSI U I'CJIIMOLUCHTPUYCCKAsA CUCTCMbI

mupa. MHepuuanbHas cuctema orcueta. Ilepssiif, Bropoit u Tpetuii 3akoHbl HetoToHa. CBOOOIHOE NaieHUE.

Hesecomocts. 3akoH BcemupHOro TsaroreHus. [IpsmonuHeiiHoe U KpUBOJIMHENHOE ABMXKEeHUE. [|BUKEeHHE 110

OKPY’KHOCTH. I/ICKYCCTBCHHBIG CITYTHUKHU 3emin. I/IMHYJ'IBC. 3akoH COXpPAaHCHUA HMITYJIbCA. PeakTtuBHOE
JIBIKeHHE. PakeTsl. Cuna YIpYroCcTu u Cujia TpCHU:. PaGora cuiebl. IloTenunanbHas U KUHETUYECKAS SHEpPTUs.
3akoH COXPAHCHUS DHCPIUH.

@Dponmanvrsie 1abopamopHsie pabomol
1. UccnenoBanue paBHOYCKOPEHHOTO IBH)KEHUS 0€3 HaYaIbHON CKOPOCTH.
2. IamepeHme yCKOpeHUs CBOOOTHOTO TIACHHSI.

BrinyckHuK HayuuTcs:

OITMCKLIBATh M OOBICHATH (1)I/I3I/I‘I€CKI/IC SABJICHUSA: IIOCTYIIATCIIBHOC JABMKCHUEC, CMCHA JIHA U HOYMU Ha 3GMJ'I€,
CBO6OI[HOC naacHue 1€, HCBECCOMOCTD, IBUKCHHUC 10 OKPYKHOCTHU C MOCTOSIHHOM I10 MOAYJIHO CKOPOCTBIO;
JaBaTb OHpe,[[CHeHI/IH/OHI/IcaHI/I}I (I)I/I3I/ILICCKI/IX IMOHATHUM: OTHOCUTEIBbHOCTh ABWIKCHUS, TCOLICHTPUYICCKAsA U
TCIIMOUCHTPHUYICCKAasA CUCTEMbI MHPA, [nepBaﬂ KOCMHYCCKaAa CKOpOCTB], PEAKTUBHOC IBUKCHUE, (i)I/ISI/ILIeCKI/IX
MOJETIeH: MaTCpualibHadgd TOYKa, CUCTEMa OTCYUCTA, (I)I/I3I/I‘-ICCKI/IX BCJIMYHMH: MNCPEMCUICHUC, CKOPOCTH
PAaBHOMEPHOI'O HpSIMOHHHefIHOFO ABHUXKCHUSA, MTHOBECHHAA CKOPOCTHb U YCKOPCHUE NPU PaBHOYCKOPECHHOM
HpHMOJ’IHHCfIHOM ABWIKCHUU, CKOPOCTb U HCHTPOCTPCMHUTCIIbHOC YCKOPCHUEC ITPU PABHOMCPHOM JIBUKCHHUU
TCJIa IO OKPYXKHOCTU, UMITYJIBC;

INIOHUMAaTh CMBbICJIa OCHOBHBIX (I)I/ISI/I‘-ICCKI/IX 3aKOHOB: 3aKOHBbI HLIOTOHa, 3aKOH BCCMUPHOI'O TATOTCHHA,
3aKOH COXpaHCHUA UMITYJIbCA, 3dKOH COXPAaHCHUA SHCPIruu U YMCHHUC IIPUMCHATDH UX HA MPAKTUKCE,



NPUBOAUTH MPUMEPHI TEXHUUYECKUX YCTPONCTB U KUBBIX OPraHU3MOB, B OCHOBE NEpPEMELIEHUsI KOTOPBIX
JCKUT TPHUHLUI PEAKTUBHOTO JBUKEHMS; 3HAHHME U YMEHHE OOBSACHATH YCTPOWCTBO M JEHCTBHE
KOCMHUYECKHX PaKeT-HOCHUTENEH;

U3MEPSATh: MIHOBEHHYIO CKOPOCTh M YCKOPEHUE IpPH PAaBHOYCKOPEHHOM MPSIMOJUHEHHOM JBHKEHHH,
HEHTPOCTPEMUTENIBHOE YCKOPEHHE MTPU PABHOMEPHOM JIBUYKEHUH 110 OKPY>KHOCTH;

BLIHYCKHHK IMOJIYYHUT BO3MOKHOCTb HAYUHUTHCA:

UCIIOJIb30BaTh 3HAHUSA O B3aWMOJCWCTBUU U JBMKEHHH TeJ B MOBCEIHEBHOM >KM3HHM s oOecreyeHus
0€30MacHOCTH IpU OOpaleHnH ¢ TpUOOpaMu U TEXHHUECKUMHU YCTPONCTBAMU, AJIsi COXPAHEHUS 3/I0POBBS
U COOJIIOICHUS HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPYIKalOIEeH cpe/ie;

IPUBOAUTH IMPUMEPHl MPAKTHYECKOTO HCIOJIb30BAHMS 3HAHUW O B3aMMOJCHCTBUU W JABUKCHUU TEIL
UCTIOJIb30BaHUSI BO30OHOBIISIEMBIX HCTOYHHUKOB SHEPIHM; KOJOTMUYECKUX ITOCIEACTBUN HCCIIEIOBAHUS
KOCMHUYECKOI'0 IPOCTPAHCTBA;

pa3nuyaTth TpaHUIBl NPUMEHUMOCTH (U3WYECKUX 3aKOHOB, IIOHMMAaTh BCEOOLIMI  XapakTep
(GyHIaMEHTATBHBIX 3aKOHOB W OTPAHUYEHHOCTH MCIIOJIb30BAHMSI YACTHBIX 3aKOHOB;

npuémam moucka u (popMyIUpOBKH JOKA3aTENbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUYECKUX BBIBOJOB Ha
OCHOBE YMIIMPUYECKU YCTAHOBJICHHBIX (PAKTOB;

HAXOJUTh aJIeKBATHYIO IMPEIJIOKEHHOUW 3anave (pu3nyecKyro Mojeib, pa3peuiarb mpodiieMy Ha OCHOBE
MMEIOIINXCS 3HAHUU O B3aMMOJICHCTBUU U JBUKEHUHU TEJI C UCIIOJIb30BAHUEM MAaTEMAaTHYECKOro amnmnapara,
OILICHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HAaYeHHsI (PU3NUECKON BEITHUMHBI.

MexaHn4eckoe KoJieOaHu€e U BOIHBL. 3By1(
Konebarenproe aBmkenue. Konebanus rpys3a Ha npyxkune. CBoboaabie kosebanus. KomebarenpHas

cuctema. MasTHUK. AMIUIMTY/a, TIEpUOJ, YacToTa Konebanuil. [["apmonudeckue konebanus|. [IpeBpamenue

OHCPI'ur 1Ipu KoJIEOATEILHOM JABUKCHHUU. SaTYXaIOH_[I/IC KoJe0aHusl. BLIHy)K,I[eHHbIe konebanus. Pe3onanc.

PaCHPOCTpaHeHI/IC KoJIeOaHUH B YIIpYrux cpeaax. HonepeqHHe H IIPpOAOJIbHBIC BOJIHBI. I[J'II/IHa BOJHEL. CBS3b

JJIMHBI BOJIHBI CO CKOPOCTBIO €€ paClIpOCTPaHCHUA U IICPHOI0M (qaCTOTOﬁ).3BYKOBLIe BOJIHBI. CKOpOCTL 3BYyKa.

Bricora, TeMOp ¥ TPOMKOCTB 3BYyKa. 9X0. 3BYKOBOH pe30HAHC.

Dponmanvhsie 1abopamopHsie pabomol
3. UccrnenoBanue 3aBUCHMOCTH TIEPHOJIa M YACTOTHI CBOOOHBIX KOJICOAHH MasTHUKA OT JUTHHBI €r0

HHUTH.

BrInmycKHUK Hay4duTCS:

OTHCHIBATh U OOBICHATH (PU3MUECKUE SIBICHUS: KOJIeOaHUSI MaTeMaTHUYeCKOTO M MPYKMHHOTO MasTHUKOB,
pe30HaHC (B TOM YHCJIEC 3BYKOBO ), MEXaHUYECKHUE BOJHBI, JTMHA BOJIHBI, OTPAXXEHHUE 3BYKa, 9X0;

JlaBaTh ompeneneHuss GU3NUYEeCKUX MOHSATUN: CBOOOHBIE KOJeOaHMs, KojieOaTeibHAasl CUCTEMa, MasTHUK,
3aryxarliue KonebaHus, BhIHYKIEHHbIE KOeOaH s, 3BYK M YCIOBHS €ro paclpoCTpaHeHUs; GUNIECKUX
BEJIMYMH: aMIUIMTYAa, TIEPUOJI M YacToTa KosjeOaHuii, cOOCTBEHHas 4acTOTa KOJeOATeIbHOW CHUCTEMBI,
BBICOTA, [TeMOp], TPOMKOCTbH 3BYKa, CKOPOCTh 3BYKa; (DU3MUECKHX MOJENEH: [rapMOHUYecKue KouebaHus |,
MaTeMaTU4YeCKUN MasTHUK;

BJIQ/IETh DKCIEPUMEHTATbHBIMU METOJAMH HCCIIEIOBAHMS 3aBUCHMOCTH IMEPHOJa U YaCTOTHl KOJICOaHHI
MasTHUKA OT JJIMHBI €r0 HUTH.

BI)IHYCKHHK IMOJIYYHUT BO3MOKXHOCTb HAYUUTBHCA:

UCIIOJIb30BaTh 3HAHUS O MEXAHMYECKUX KOJIEOaHUSX U BOJIHAX B MOBCEIHEBHOM KU3HU AJi o0ecreueHus
0€30MacHOCTH IpU O0palleHUH ¢ TpUOOopaMu U TEXHUUECKUMHU YCTPONCTBAMU, AJIsi COXPAaHEHUS 3/I0POBbS
U COOJIIOZICHNSI HOPM 9KOJIOTHYECKOT0 MTOBEIEHUS B OKPYXKAIOLIEH cpere;

MPUBOJIUTH MPUMEPHl MPAKTUUYECKOIO MCIOJB30BaHUS 3HAHUNW O MEXaHMYECKHX KOJeOaHUSX M BOJHAX;
UCIIOJIb30BaHUSI BO30OHOBIISIEMBIX HCTOYHUKOB SHEPIHM; DKOJOTMUYECKHX IIOCIEACTBUN HCCIIEIOBAHUS
KOCMHYECKOI'0 TPOCTPAHCTBA;

pa3inyarth TpaHHUIBl TNPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IIOHMMaTh BCEOOHIMH  XapakTep
(byHAaMEHTATBHBIX 3aKOHOB U OTPAaHUYEHHOCTH MCIIOJIb30BaHMS YaCTHBIX 3aKOHOB,;

npuémam moucka U (popMyTUpOBKU J0KA3aTeNbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUYECKUX BBIBOJOB Ha
OCHOBE SMIIMPUYECKH YCTAaHOBJICHHBIX (haKTOB;



e HAXOAWUTH AJIEKBATHYIO TNPEAJIOKEHHOH 3a1ade (PU3UUECKYI0 MOEb, pa3pemarb npolieMy Ha OCHOBE
UMEIOUINXCA 3HAaHUH O MEXaHWYEeCKUX KOJIeOaHUSX U BOJIHAX C MCIOJb30BAaHMEM MaTeMaTH4EeCKOIo
anmnapara, OleHUBATh PeaJbHOCTh MOJYYEHHOTO 3HaUeHUs (PU3HMUECKOM BEIUYUHBI.

DJIEKTPOMarHuTHOE MoJie

OnHOpoAHOE M HEOJHOPOJHOE MAarHUTHOE moje. HampaBieHue TOKa M HAmpaBlICHUE JIMHUKA €ro
MaruutHoro nosis. [IpaBuno OypaBumnka. OOHapyxkeHue MaruutHoro nojs. [Ipasuiio nesoii pyku. UHayKims
MarHuTHOTO Mojiss. MarHuTHbIl 1oTOK. OmnbiTel Papaned. DnaekTpoMarHuTHas HHAyKuus. HampaBinenue
MHIYKIIMOHHOTO TOKa. [IpaBuio Jlenna. fABnenne camonnaykuuu. [lepeMennsliil Tok. I'eHepaTop neEpeMEHHOro
Toka. [IpeoOpa3oBanus SHEpPTrUH B dieKTporeHepaTopax. Tpanchopmarop. [lepenaua rnnekTpudeckoit SHEPTUU
Ha pacCTOsIHUE. OJEKTPOMArHUTHOE TMoJie. DJIEKTPOMAarHUTHbIE BOJIHBL. CKOpPOCTh pacnpocTpaHEHUs
AJIGKTPOMATrHUTHBIX BOJH. BIIMSHIE AJIEKTPOMArHUTHBIX M3IIYUYE€HUIH HA JKHUBBIE OpraHu3Mbl. KonebarenpHbIN
KoHTyp. [lomydeHune OIEKTPOMArHUTHBIX KoseOaHuil. [IpuHIUOBI  PagUOCBSI3U W TEICBUICHUS.
[MaTepdepentus cBera.] OneKkTpoMarHuTHas mnpupoaa cBera. Ilpemomnenue cBera. Ilokasarens
npenomienus. Jucnepeus ceeta. Llgera Ten. [Cnekrporpad u crekTpockorl.] TUmbl ONTHYECKUX CIIEKTPOB.
[CnekTpanibHblil aHanu3.| IloryomieHne M ucmyckaHue cBeTa atomaMu. [IpoucxoxkaeHue IMHEHYaThIX
CIIEKTPOB.

Dponmanvhsie 1abopamopHsie pabomol

4. 3y4yeHue siBI€HUS 3JIEKTPOMArHUTHON UHAYKLIHH.

5. HabmroieHue CIUTONIHOTO M TMHEHYATHIX CIICKTPOB UCITYCKAHMS.

BrinyckHUK HAy4UTCA:

e ONUCHIBATH U OOBACHATH (PU3MUECKHE SBIICHUS/TIPOLIECCHI: SJIEKTPOMArHUTHAS UHYKIUS, CAMOUHIYKIIUS,
MIPEJIOMJIEHUE CBETa, JMCIEPCHUsI CBETA, MOIVIOUICHUWE M MCIyCKaHUE CBETa aTOMaMH, BO3HUKHOBEHHE
JMHENYaThIX CIEKTPOB UCITYCKAHUS U MOTJIOIICHMUS;

e JlaBaTh ONpEJEIICHUS/ONUCaHMs (HU3MUECKUX MOHSTUN: MAarHUTHOE IOJ€, TUHUUM MAarHUTHON WHAYKLHUU,
OJHOPOJHOE Y HEOAHOPOJHOE MArHUTHOE IOJI€, MATHUTHBIA MOTOK, MEPEMEHHBINA AJIEKTPUUECKUN TOK,
3JICKTPOMArHUTHOE TI0JIe, DJCKTPOMArHWTHBIC BOJIHBI, JJCKTPOMArHUTHBIC KOJIeOaHUsS, PaJMOCBS3b,
BUJIUMBIA CBET; (PU3WYECKUX BEIWYMH: MArHUTHAas WHAYKIUS, WHAYKTUBHOCThH, TEPHUOJ, 4YacTOTa M
aMIUTATY/Ia YJICKTPOMArHUTHBIX KOJICOaHMH, TOKa3aTel I MPEIIOMIICHHSI CBETA;

e IIPUMEHSATH 3aKOH MPEJIOMIIEHHsI CBETA U MpaBuiIo JIeHI1a, KBaHTOBBIX ITOCTYJIaTOB bopa;

BI)IHYCKHHK IIOJIYYHUT BO3MOKHOCTb HAYUHUTBCA!

e HCIOJNB30BaTh 3HAHUS OO0 DSIEKTPOMAarHUTHOM II0JI€ B IIOBCEJIHEBHOM JKM3HU s oOecnedyeHus
0€30MMacHOCTH MpHU OOpallEeHUH C TPUOOpaMU M TEXHUUYECKUMHU YCTPOICTBaAMHU, JIIsl COXpPaHEHUS 3/I0POBBS
U COOJIO/IEHNS HOPM HKOJIOTUYECKOTO MOBEJICHHS B OKPY’KaloLEeH Cpeie;

e IPUBOAUTH MPUMEPHI MPAKTUUECKOTO MCIIOIB30BaHMs (PU3NYECKUX 3HAHUN 00 3JE€KTPOMAarHUTHOM MOJIE;

e pa3nuyaTh TPaHUIBl MPUMEHUMOCTH (U3MYECKMX 3aKOHOB, TIOHMMAaTh BCEOOIIMH  XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpAHEHMsI DSJEKTPUYECKOro 3apsia) U OTrPaHUYEHHOCTb
HCIIOJIb30BAaHUs YaCTHBIX 3aKOHOB;

e TmpuéMaM IMOCTPOEHUS (U3NYECKUX MOAENeH, MOoUcKa U (OPMYIUPOBKH JI0KA3ATEIbCTB BBIIBUHYTHIX
TUIOTE3 U TEOPETUUECKUX BBIBOJOB Ha OCHOBE AIMIIMPUUYECKH YCTAHOBJIEHHBIX (DaKTOB;

e HAaxOJUTh aJICKBAaTHYIO MpPENJIOKEHHOM 3ajadye (PU3NYECKYI0 MOJENb, pa3peliarh MpodieMy Ha OCHOBE
UMEIOIINXCA 3HAaHUKW 00 DIIEKTPOMArHUTHOM IIOJIE C HCIOJH30BAaHMEM MAaTEeMaTHYeCKOro ammapara u
OIICHUBATh PEAIbHOCThH MOJYYCHHOTO 3HAYCHHS (PH3NIECKON BETMYUHBI.

Ctpoenue atoma U aTOMHOTO siJIpa

PagnoakTHBHOCTh KaK CBUETENBCTBO CJIOXKHOTO CTpPOeHHMs aToMoB. Aubgda-, Oeta- M ramma-
u3nydenus. Onbitel Pesepdopna. SnepHas monens atoma. PagnoakTuBHBIE TpeBpalieHUs aTOMHBIX sJIEp.
CoxpaHeHue 3apsA0BOIO M MAacCOBOIO 4YHMCEN. OKCIEPUMEHTAIbHBIE METOJbl MCCIEJOBAHMS YaCTHULL.
[IpoToHHO-HENTPOHHAsA MoAeNnb sAnpa. PU3UYECKUHA CMBICI 3apsA0BOIO M MaccoBOro uucen. M30Tomsl.
[TpaBuia cmemienus 11 anbga- u 6eta-pacnaga. JHEprus CBA3M YacTull B sape. JleneHue saep ypasa.



Hennast peaknus. SnepHas dHepreTuka. ODKOJOTHYECKHE TPOOJIEMBI  PabOThl  aTOMHBIX

anekTpoctaniuid. Jlosumerpus. Ilepuon monypacmaga. 3akOoH paJWOaKTUBHOrO pacnaaa. BrnusiHue

PaAMOAKTUBHBIX U3IYyYEHHUH Ha )KMBBIE OpraHu3Msbl. TepMmosiaepHas peakuus. Mcroununku sueprun ConHua u

3BC31.

Dponmanvhvie 1abopamopuvie pabomol

6. M3MepeHne ecTeCTBEHHOTO PaJHallMOHHOTO (DOHA T03UMETPOM.

7. 3ydeHue aeneHus sapa atoMa ypaHa no ¢pororpapuu TPEKOB.

8. OueHka nepuo/ia nojypaciajia HaxoSIIKXCs B BO3IyX€e MPOIYKTOB paciiazia ra3a pajaoHa.
9. U3y4eHre TPEKOB 3apsHKCHHBIX YaCTHIL 10 TOTOBBIM (hOTOrpadHsIM.

BrinmyckHUK Hay4uTCS:

OIKCHIBATH M OOBACHATH (PU3NYECKHE SBICHUS: PAJOAKTUBHOCTh, HOHU3UPYIOLINE N3TyUCHHUS;

JlaBaTh OIPENEICHUSA/ONUCAaHs (PU3MUECKUX TOHSATHHI: paJnOAaKTHBHOCTh, anb(a-, OeTa- M ramma-
YyacTULbl; (PU3MYECKMX MOJENIeH: MOJENu CTPOEHHUs aToMoB, mpemioxeHHele JI. Tomconom u 3.
Pesepdopnom; NpOTOHHOHEUTPOHHAS MOJEIb ATOMHOTO Spa, MOJEINb Ipoliecca AEICHUs sapa aroMa
ypaHa; (pU3MUECKUX BEIMYUH: MOIJIOUIEHHAs 1032 U3Iy4eHus, Ko3QUIMEHT KauecTBa, S5KBUBAIICHTHAs
J103a, IEPUOJ MOTypacaza;

IOPUBOAUTH NPUMEPHl U OOBACHATH YCTPOWCTBO M HPUHIMUI JEHCTBUS TEXHUUYECKUX YCTPOHCTB HU
YCTaHOBOK: cueTuuK [ 'eirepa, kamepa BuibcoHa, y3bIpbKOBast Kamepa, IACPHbIA PEaKTOp Ha MEJJIEHHBIX
HEUTPOHAX;

U3MEPATh: MOLTHOCTb JJ03bI PAJAHOAKTUBHOIO M3JIyYEHHsI OBITOBBIM TO3UMETPOM;

IIPUMEHATH: 3aKOH COXPAHEHMsI MAacCOBOI'O YMCJIA, 3aKOH COXPAHEHUsS 3apsfa, 3aKOH PAaJIUOAKTUBHOIO
pacrnaja, IpaBUjIo CMEIICHMUS;

BJIAJIETh DKCIIEPUMEHTAIbHBIMA METOJAMU UCCIEIOBAHUS B IIPOLIECCE U3YUYEHUS 3aBUCUMOCTH MOLTHOCTH
U3IIy4eHUs IIPOAYKTOB paciaja pajoHa OT BpEMEHY;

BBIHYCKHHK IIOJIYYHUT BO3MOKHOCTb HAYUHUTHCA:

UCTIOJIB30BaTh TOYYEHHBIC 3HAHHS B MOBCEJHEBHOHN JKM3HU TPH OOpaIIEHUH ¢ MpuOopamu (CUETUUK
WOHM3UPYIONINX YaCTHII, JTO3UMETP), JUIsl COXPAHEHUS 3J0POBbsSI M COOIIOACHHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

COOTHOCHUTB SHEPTHIO CBSI3U ATOMHBIX JIep € A€PEKTOM MaCCHI;

NPUBOAUTH HMPUMEPHI BIUSHUS PAJAMOAKTUBHBIX M3JIYY€HUIN Ha >KMBBIE€ OPraHU3Mbl; TOHUMATh MPUHIIMII
JIEUCTBUS I03UMETPA;

MOHUMATh IKOJIOTUYECKUE MPOOIEeMbI, BOZHUKAIOIINE MPU HCIIONIB30BAHUH aTOMHBIX 3JIEKTPOCTAHIINHM, 1
MyTH PELIeHUs ITUX MPoOIEM, IEPCIIEKTUBBI UCIIOJIb30BAHUS YIIPABISEMOTO TEPMOSIEPHOTO CUHTE3A.

Ctpoenue u 3Bosmonns Beenennoi
COCTaB, CTPOCHUC U TIPOHUCXOKIACHUC COJIHG‘IHOIZ cucteMbl. [lmaHeTel U Manble Tena COJIHC‘-IHOﬁ

CHUCTCMBEI. CTpOCHI/IC, HU3JIYUYCHUC U SBOJIFOLHA COJ'IHI_Ia U 3BE3I. CTpOGHI/Ie H 3BoJIroNMs BeenenHoi.

BrinyCkHUK HAy4YUTCS:

pa3nuvaTh OCHOBHBIC MIPU3HAKU CYTOYHOTO BpaIleHUs 3BE3THOTO HeOa, ABvkeHus JIyHbl, ColTHIA U TIJTaHET
OTHOCHUTEJIBHO 3BE3]I;

MMOHUMATh PA3IHYUS MKy TSIIMOICHTPUICCKON U TEOIEHTPUUYECKON CHCTEMaMH MHPA.

CpaBHHMBaTh (PU3NYCCKUE M OPOWTAIBHBIC MapaMeTphl IUIAHET 3€MHOW TPYMIIBI C COOTBETCTBYIOIIUMU
napaMeTpaMH IJIaHeT-TUTAHTOB M HaXOIUTh B HUX OOIIee U Pa3IMIHOL;

00BsacHATE cyTh 3P dekra X. Jlomnepa; popmynmupoBaTs U 00BICHATH CyTh 3aKOHA D). Xa00a, 3HaTh, YTO
9TOT 3aKOH SIBUJICS OKCIIEPHUMEHTAIbHBIM TOATBEPKICHUEM MO HeCTallMOHApHOW BceneHHoH,
OTKphITON A. A. ®punimManom

BBIHYCKHI/IK IMOJIYIUT BO3MOKHOCTb HAYUUTBCA:

YKa3bIBaTh OOIIME CBOMCTBA M OTJIWYUS IUIAHET 3€MHOM TPYIIIIBI U IUVIAHET-TUTAHTOB; MaJIbIX Tell COTHEUHOM
CUCTEMBI U OOJIBIIUX IJIAHET; MOJIb30BaThCs KapTOii 3BE3THOTO Heba MpU HAOIIOACHHSIX 3BE3THOTO Heba;
pa3iryaTh OCHOBHBIE XapaKTEPUCTHKU 3BE3N (pa3Mmep, LIBET, TEMIIEpaTypa), COOTHOCUTH IIBET 3BE3/IbI C €€
TEMIIEpaTypOu;

pas3nuyaTh TUMOTE3BI O TPOUCXO0XKIeHUH COTHEYHOU CUCTEMBI.



V. TpeboBanus K ypOBHIO MOATOTOBKH YYAIIUXCH.
JInyHOCTHBIE, METAIPEAMETHBIE U IPEAMETHBIE PE3YJIbTAThl OCBOCHUS

yueOHoro npeamera «Duznkar

JIMYHOCTHBIMH pe3yabTaTaMu 00y4eHUs! (PU3UKE B OCHOBHOM IIKOJIE SBIISIOTCS:

* c(OPMHUPOBAHHOCTb MMO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
ydammxcs;

* yOeXJIEHHOCTh B BO3MOKHOCTH ITO3HAHMS IPUPOIbI, B HEOOXOAUMOCTH Pa3yMHOI'0 UCIOJIb30BaHUS
JOCTMDKEHUH HayKM M TEXHOJOTMHM Ul JalbHEHMIIEero pa3BUTHs YeIOBEYECKOro OOIIecTBa, YBaKEHUE K
TBOpIIAM HAayKH U TEXHUKH, OTHOIIEHHUE K (PU3MKE KaK FIEMEHTY 00IeUeTI0BEYECKON KYIbTYPHI;

* CaMOCTOSITENIFHOCTh B MPUOOPETEHUH HOBBIX 3HAHHUH U MPAKTHUECKUX YMEHUH;

* TOTOBHOCTh K BBIOOpPY JKM3HEHHOTO IyTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEpPECaMU H
BO3MOXKHOCTSIMU;

* MOTHBAIUS 00PA30BATEIBHON NEATETLHOCTH IIKOJIHLHUKOB HA OCHOBE IMYHOCTHO OPUEHTHPOBAHHOTO
NOIX0/1a;

*  (opMupoBaHHE LEHHOCTHBIX OTHOLIEHUH Jpyr K JApYry, YUWUTENI0, aBTOpPaM OTKPBITHH U
n300peTeHuil, pesynbprataM 00y4eHus.

MertarnpeIMeTHBIMU pe3yibTaTaMH n3ydeHus Kypca «Pu3uku» spisercs GopMUpOBaHUE
yYHUBEpCaJIbHBIX yueOHbIx aevictBuil (VY /). K HuM otHOCSTCS:

1) auunocmuvie;

2) pecynsimusHble, BKIIOYAIOUIME TAKXKe IEHCTBUS camopezyiayull;

3) noznasamenvHvle, BKIIOYAIOIINE JOTMYECKUE, 3HAKOBO-CUMBOJIHYCCKHUE;

4) KOMMYHUKAMUBHbIE.

» JlnunoctHble YVY][ oOecrieuynBarOT II€HHOCTHO-CMBICIOBYIO OpPHEHTALMIO Yydalluxcs (yMeHue
COOTHOCHUTbH IOCTYNIKH M COOBITHS C NPHUHATHIMU 3THYECKUMH MPUHIMIIAMH, 3HAHWE MOPAIbHBIX HOPM H
YMEHUE BbIJICIUTh HPABCTBEHHBIN aCIEKT MOBEACHNUS ), CAMOOIPEIENICHHE U OPUEHTALMIO B COLIUAJIBHBIX POJISIX
Y MEKJIMYHOCTHBIX OTHOLIEHUSX, IPUBOJUT K CTAHOBJIEHUIO LIEHHOCTHOM CTPYKTYpPbI CO3HAHUS JINYHOCTH.

= PerynsatuBHblie YV /[ oOecrieunBaroT opranu3alyio yyammumMucs cBoet yueOHoi nesrenbHocTd. K Hum
OTHOCATCSL:

- yenenonazanue Kak MOCTaHOBKa y4eOHOI 3aJjau Ha OCHOBE COOTHECEHUS TOTO, UTO Y€ U3BECTHO U
YCBOEHO YYalllUMUCS, U TOTO, YTO €€ HEU3BECTHO;

- NIAHUpPOBAHUe — OINIPENEIEHUE TOCIIEI0BATEIBHOCTH POMEKYTOUHBIX IIEJIEH C y4€TOM KOHEYHOTO
pe3yJibTaTa; COCTaBJICHHE IIJIaHa U MTOCIEA0BAaTENbHOCTH NEUCTBUI;

- npocHo3uposanue — TIPEABOCXMILEHUE pe3ylbTaTa M YPOBHS YCBOEHHUS, €r0 BPEMEHHBIX
XapaKTEPUCTHK;

- KOHmMpob B POpMe CIMUEHUs crocola JEHCTBUS U €ro pe3yibTaTa ¢ 3alaHHbIM ATAJIOHOM C LEJIbIO
oOHapyXeHHs OTKJIOHEHUN U OTJIIMYUN OT ITAJIOHA;

- KOppeKyus — BHECEHUE HEOOXOAUMBIX JIOMOJIHEHUN U KOPPEKTUB B IUIaH U CIIOCO0 EHCTBUS B CIy4yae
PAaCXOKICHHU ITAJIOHA, PEAIBHOTO IEUCTBUS U €r0 IPOAYKTa;

- OyeHKa — BBIJICJICHHE M OCO3HAHME YYallUMUCA TOrO, YTO YK€ YCBOEHO M YTO €IIE MOMJIEHKHUT
YCBOEHHIO, OCO3HAHME KaueCTBa U YPOBHS YCBOCHHS;

- 8o/1e8as camope2ynayus Kak ciocoOHOCTh K MOOMIIM3AIIUK CUJI U HEPTUH; CIIOCOOHOCTH K BOJIEBOMY
YCUJIHIO, K BEIOOPY CUTYAIIMM MOTHBALIMOHHOTO KOH(JIMKTA U K ITPEOI0JICHUIO MPEMSTCTBUH.

= [lo3naBatenbHbie Y'Y ][] BKIIOUAOT 00IIeydeOHBIC, TOTUYECKHE, 3HAKOBO-CUMBOIHYecKkue Y /1.

Obweyuebnvie Y'Y ]| BKIIOYAIOT:

- CaMOCTOsTEIbHOE BblJIeJIeHHE U (HOPMYJIMPOBAHKE [TO3HABATEILHOM 11€J1H;

- TIOUCK | BBIJIETIEHNE HE0OX0AMMOM HH(POpMAIINH;

- CTpPYKTYpHUpOBaHHE 3HAHMIA;

- BbI0Op Hanbosee 3 (PeKTUBHBIX CIIOCOOOB peIIeHus 3a/1a4;



- peduekcus crnoco0OB M YCIOBUHM JEHCTBHUS, KOHTPOJb M OLIEHKAa IMpolecca U pe3ybTaToB
NeSITEIbHOCTH;

- CMBICIIOBOE YTCHHE KaK OCMBICIICHHUE IIeJIM YTCHHUS U BBIOOP BU/A UTEHUS B 3aBUCUMOCTH OT LIETIH;

- YMEHHE aJIeKBaTHO, OCO3HAHO M IPOHM3BOJILHO CTPOHWTH PEYEBOE BHICKA3HIBAHUE B YCTHOH U
MUCHbMEHHOU peuu, Tiepe/iaBasi CoJiep>KaHue TEKCTa B COOTBETCTBHUH C LIEIBIO U COOTIOAasi HOPMBI TOCTPOCHHUS
TEKCTa;

- IOCTaHOBKA U (GOPMYIHUPOBAHUE MTPOOJIEMBI, CAMOCTOATEIHLHOE CO3/JaHHE aJITOPUTMOB JESTEIIbHOCTH
IPU PEIIeHUH IPOoOIeM TBOPUECKOIO U TOUCKOBOI'O XapaKkTepa;

- JIeMCTBHE CO 3HAKOBO-CHUMBOJMYECKHMH CPEJICTBAMU (3aMelleHHe, KOAUPOBaHHE, JAEKOIUPOBaHUE,
MOJICIIUPOBAHUE).

Jlocuueckue Y'Y ]l HampaBlieHbI Ha YCTAaHOBIICHUE CBS3€l M OTHOIICHMIA B JIFOOOH oOyiacTu 3HaHUS. B
pamMKax MIKOJLHOTO OOYUYEHUS IMOJ JIOTUYECKUM MBIIUICHUEM OOBIYHO MOHMMAETCS CIIOCOOHOCTh M YMEHHUE
yUaluxcs MPOU3BOIUTH MPOCTHIE JIOTHUECKUE ACHCTBHS (aHAIM3, CHHTE3, CpaBHEHHE, 00001eHue u ap.), a
TaK)K€ COCTABHBIE JIOTHYECKHE Omepanuu (IMOCTPOCHUE OTPHUIIAHUS, YTBEPKICHHUE W OMPOBEPKEHUE KaK
MOCTPOCHUE PACCYXKJEHUS C HCIOJIIb30BAHUEM pAa3JIMYHBIX JIOTMYECKMX CXeM — WHIYKTUBHOW WU
JeTyKTUBHOM ).

3nakoso-cumeonuueckue YYJl, obecnieunBaronue KOHKpETHbIE CIIOCOOBI MpeoOpa3zoBaHus yueOHOTrO
MaTepuaia, MPeACTaBISIOT ACUCTBUS MoOdenuposanus, BBHIONHAIOIMNE (QYHKIUU OTOOpakeHHs y4eOHOTrOo
MaTepuaia; BBIICICHUE CYIIECTBEHHOT0; OTPhIBAa OT KOHKPETHBIX CUTYaTHBHBIX 3HAYCHH;, (HOPMHUPOBAHHE
0000IIIEHHBIX 3HAHUH.

» KommyHnukatuBaele YVYJ[ o0ecrednBalOT CONMATBHYIO KOMIIETEHTHOCTh M CO3HATEIBHYIO
OPHEHTAIINIO YYAIUXCs Ha TIO3WIMH APYTUX JIIOJCH, yMEHHE CIIYIIATh U BCTYIATh B JUAJIOT, y4aCTBOBATH B
KOJUIEKTUBHOM OOCY)KJIEHUU MPOOJIEM, HHTETPUPOBATHCA B TPYMIY CBEPCTHUKOB U CTPOUTH MPOIYKTHBHOE
B3aMMOJICHCTBHE U COTPYIHUYECTBO CO CBEPCTHUKAMH U B3POCIIBIMHU.

OO01uMu IpeAMETHBIMU pe3yJIbTaTaMu 00yueHUs (PU3UKE B OCHOBHOM HIKOJIE SIBISIOTCS:

* 3HaHUA O NMPUPOJE BAKHEHUIINX (U3UUECKUX SIBICHUH OKPYXKAIOLIEro MHpa M MOHMMAaHUE CMbICIA
(u3NYECKUX 3aKOHOB, PACKPBHIBAIOLINX CBA3b U3yUEHHBIX SIBJICHUM;

* yMEHHMS TMOJb30BaThCS METOJAAMM HAy4YHOTO HCCIEAOBAHUS SBJIEHUH NPUPOIBI, IPOBOAUTH
HaOJIO/IeHUs, IUIAaHUPOBATh M BBINOJHATH OKCIEPUMEHTHI, oOpalaThiBaTh pe3yjbTaTbl H3MEpPEHUH,
IPEJICTaBIISITh PE3YIbTaThl U3BMEPEHUH C TOMOIIIbIO Tabau1, TpaduKoB U GopMyI1, OOHAPYKUBATh 3aBUCUMOCTH
MEXIY (U3NYECKMMU BEIWYMHAMH, OOBACHATH IOJIyYEHHBIE pe3yJbTaThl M JeNlaTh BBIBOJbI, OLIEHUBATh
TPaHULBI IOTPEMIHOCTEN PE3YJIBTaTOB U3MEPEHNUI;

* YMEHHUS IPUMEHATh TEOPETHUECKUE 3HAHUS N0 (PU3MKE HA MPAKTUKE, peliaTh PU3NUECcKue 3a1a41 Ha
IIPUMEHEHNE NOJyUYEHHBIX 3HAHUM,

* YMEHHS M HaBbIKM HPHUMEHSATHh TMOJY4YEHHbIE 3HAHUS /s OOBSICHEHUS TPUHIMUIIOB JEUCTBUS
BOXHEHIINX TEXHUYECKUX YCTPOMICTB, pelIeHUs MPaKTHUUECKUX 3a/ay MOBCEAHEBHOW >KM3HHU, 00eCredeHUs
0€30MacHOCTH CBOEH >KU3HH, PallMOHATIBHOIO IPUPOIONOIB30BAaHUS M OXPaHbl OKPYXKAIOIIEH Cpebl;

* (QopmupoBaHue YyOeXJECHHMS B 3aKOHOMEPHOH CBSI3M M I03HABAEMOCTH SBJICHMH TNpPUPOIBI, B
00BEKTHMBHOCTH HAayYHOT'O 3HAHWSA, B BBICOKOM IEHHOCTH HAyKH B Pa3BUTHH MaTe€pHaJbHOM U JTyXOBHOU
KYJIBbTYPBI JIFOAEH;

* pPa3BUTHE TEOPETUYECKOI'O MBINUICHUS Ha OCHOBE (DOPMUPOBAHMS yMEHUH yCTaHABIMBATH (DAKTHI,
pa3inyaTh MPUYMHBI U CIEJCTBUS, CTPOUTH MOJICNN M BBIIBUTATh TUIIOTE3bl, OTHICKUBATh U (POPMYIHPOBATH
JT0Ka3aTeNbCTBA BBIIBUHYTHIX TUIIOTE3, BBIBOJAUTDH U3 SKCIIEPUMEHTAIbHBIX (PAKTOB U TEOPETHUECKUX MOJeNeil
(bu3HIecKue 3aKOHBI;

* KOMMYHHMKAaTHUBHBIE YMEHHS JOKJIAJbIBaTh O pPe3yJbTaTaX CBOETO HUCCIIEOBaHMS, y4acTBOBAaTh B
JUCKYCCUM, KpaTKO M TOYHO OTBEYAaTh HA BOIPOCHI, MCIIOJNb30BaTh CIPABOUYHYIO JHUTEpPATypy MU Jpyrue
UCTOYHUKU UH(POPMALIUH.



YacTHBIMU TPEIMETHBIMH pe3yJabTaTaMH OOyueHHus (U3MKEe B OCHOBHOW IIKOJE, Ha

KOTOPbIX OCHOBBIBAIOTC:A O6HII/IC PE3YIbTAThI, ABJIAIOTCA:

* TIOHMMaHUE U CIIOCOOHOCTh OOBSCHATH Takhe (U3NYECKUE SBICHUS, KaKk CBOOOJHOE MaJCHUE Te,
KOJIEOAHUSI HUTSTHOTO U MPY>KUHHOTO MasiTHUKOB, aTMOC(epHOE AaBleHHE, IIaBaHue Tell, U Qy3us, 60abmas
C)KUMAEMOCTh Ta30B, MaJlasi C)KMMAEMOCTh KHMJIKOCTEH M TBEPIBIX TEJl, MPOLECCHl MCHAPEHHS M TUIABJICHUS
BEIIIECTBA, OXJIAXKIICHHE >KUIAKOCTH TNPU WCIAPEHHH, W3MCHEHHE BHYTPEHHEHW SHEPrHH Teja B PE3yJbTaTe
TETUTONIepEeIaui WM pabOThl BHEIIHUX CHJI, AJICKTPHU3AIMs Tell, HarpeBaHUE MPOBOJIHUKOB JJICKTPUICCKUM
TOKOM, AJICKTPOMAarHUTHAsi MHAYKIHS, OTPAKCHHUE M MPEJIOMIICHUE CBETA, AUCIIEPCUsI CBETa, BOSHUKHOBECHHUE
JMHEWYATOro CIIEKTPa U3ITYUCHUS;

* YMEHUS H3MEPSTh PACCTOSIHHE, IIPOMEKYTOK BPEMEHH, CKOPOCTh, YCKOPEHHUE, MacCy, CHITY, UMITYJIbC,
paboTy cuiIbl, MOIIHOCTh, KHHETUYECKYIO SHEPTHI0, MOTCHUUAIBHYIO SHEPTUI0, TEMIIEPATypy, KOJUYECTBO
TEIUIOTHI, yJENbHYIO TEIJIOEMKOCTD BEIIECTBA, YACIBbHYIO TEIUIOTY IUIABJICHHS BEIIECTBA, BIAXKHOCTh BO3/TyXa,
CHIIy JJIGKTPHYECKOTO TOKA, JJIEKTPHUUECKOE HANpsHKCHHE, DSJICKTPUUYECKUN 3apsiyl, DICKTPUYECKOe
COTMPOTHUBIICHUE, POKYCHOE PACCTOSIHUE COOMPAIOIIEH JIMH3BI, ONTUYECKYIO CHUITY JIHH3BI,

* BJIaJICHUE PKCIIEPUMEHTAIBHBIMH METOJJAMH UCCIIEIOBAHHS B TIPOIIECCE CAMOCTOSITEIIBHOTO H3yYCHUS
3aBUCUMOCTH TIPOHMICHHOTO MTyTH OT BPEMEHH, YJIMHCHHUS PYKUHBI OT MPHJIOKEHHON CHIIBI, CHUIIBI TSDKECTH
OT MacChl TeJIa, CHIIbI TPSHHSI CKOJIBKEHHS OT TUIOIIAIH COIIPUKOCHOBEHHSI TEJ M CHITBI HOPMAJIBHOTO JIABJICHUS,
cuiibl ApxuMezia OT 00beMa BBITECHEHHON BOJIBI, MIEPHOa KOJIeOaHUil MasiTHUKA OT €ro JIJTMHBI, 00beMa ras3a
OT JIaBJICHUS TPU TOCTOSTHHOW TEMIIEpaType, CHJIbI TOKAa Ha YYacTKe LENH OT AJIEKTPHUECKOTO HAIPSIKEHHUS,
AIIEKTPUYECKOTO COMPOTUBIICHHS MPOBOJHHUKA OT €r0 JUTMHBI, TUIOMIA/IN MTOTIEPEYHOT0 CEYCHH M MaTepHara,
HaIpaBJICHUS! HHIYKIIMOHHOTO TOKA OT YCIIOBHH €ro Bo30YKIACHUs, YIila OTPaKECHHUs OT yIiia MaJeHHs CBETa;

* IOHMMaHUE CMBICTIA OCHOBHBIX (PM3UYECKUX 3aKOHOB M YMEHHE MPUMEHSTh X HA MPAKTUKE: 3aKOHBI
OMHaMUKA HbIOTOHA, 3aKOH BCEMHUPHOTO TATOTEHHsI, 3aKOHbI [lackais u Apxumesna, 3aKOH COXpaHCHUS
UMITYJIbCa, 3aKOH COXPAaHCHHS SHEPTHH, 3aKOH COXPAHEHUS AIICKTPHUYECKOTO 3apsiia, 3akoH Oma Jiisi yyacTka
uenw, 3akoH Jxoyns—IJIenna;

* [MOHMMaHWE IPHHIMUIOB JCHCTBUS MAIIUH, MTPUOOPOB U TEXHUUYECKUX YCTPOMCTB, C KOTOPHIMHU
KaXKbIH 4€JIOBEK IMOCTOSHHO BCTPEYAETCs B IMOBCEJAHEBHOM JKU3HM, M CIIOCOOOB o0OecreueHns 0e30MacHOCTH
IIPY UX UCIIOJIb30BaHNH;

* OBJIQJICHUE DPa3HOOOPAa3HBIMH CHOCOOAMH BBHIMIOJIHEHUS PAcUETOB JUIS HAXOXKIICHHUS HEH3BECTHOM
BEJIMYMHBI B COOTBETCTBHH C YCJIOBHSMH IIOCTABIICHHON 3aJaud Ha OCHOBAaHWHU HCIIOJH30BAHUS 3aKOHOB
¢uznky;

* YMEHHUE MHCIIOJIb30BaTh MOJYYECHHbIE 3HAHUS, YMEHUS M HaBBIKM B TIOBCEJHEBHOW XH3HHU (OBIT,
9KOJIOTHS], OXpaHa 3[J0POBbs, OXpaHa OKPY)KaIOLIeH cpe/bl, TEXHUKA 0€30MacCHOCTH U Jp.).

VYyamuecs, nposiBIIstoLe 0COOBIN HHTEpeC K (PU3MKE, CMOT'YT U3y4aTh €€ Ha MOBBIIIEHHOM YPOBHE C
OJITHUM JONOJHUTEIbHBIM y4eOHBIM YaCOM M3 BapHaTUBHOM yacTU 0a3uCHOro yueOHoro (00pa3oBaTebHOIO)
nJaHa no usuke.

[IpenmeTHBIMU pe3yipTaTaMu U3ydeHUs npeamMera «Pu3ukay sBISITCS CIAEAYIOINE YMEHHUS:

7 Kmnacc

Dopmuposanue 0CHO8 HAYUHO20 MUPOBO33PEHUA U PUULECKO20 MbIULIEHUS.

- pa3nu4aTh YKCIEPUMEHTATBHBIA U TEOPETUYECKUI cIoco0 TO3HAHMS PUPOIBL;

- XapaKkTepHu30BaTh MEXaHUYECKOE IBWIKEHHE, B3aWMOJCUCTBUS M MEXAaHUYECKHE CHIIbI, MOHSTHE
SHEPTUH, MIOHSATHE 00 ATOMHO-MOJIEKYJISIPHOM CTPOCHHUH BEUIECTBA U TPEX COCTOSIHHUAX BEIIECTBA.

Ilpoexmuposanue u npogederue HAOIOOEHUS NPUPOOHBIX AGNIEHUL C UCNONIb30BAHUEM HEOOXOOUMbLX
UMepUmenbHulX npubopos:

- OIICHUBATH a0COIIOTHYIO TIOTPEITHOCTh MU3MEPESHHSI, PUMEHSITh METOJT PSIJIOB;

- TIPOBOJIUTH U3MEPEHUE CHIIBI TSHKECTH, CHIIBI YIIPYTOCTH, CHIIBI TPCHHS; HAOIIOICHUE TTPEBPAIICHIS
SHEPTruH, ACUCTBUS MPOCTHIX MEXaHU3MOB, HA0IIOICHNE 3aBUCMOCTH JIABJIICHUS T'a3a OT €ro TEMIEpaTyphl U



0o0béma, aTmochepHOro MaBieHMs], JABJICHUS CTOJI0A KUAKOCTU B 3aBUCUMOCTH OT IJIOTHOCTH KHJIKOCTH U
BBICOTBI CTOJI0A KUAKOCTH, HAOIIOIEHNE IEHCTBUS BBITAJIKUBAIOIIEH CHIIBI U €€ U3MEPEHHUE.

Huanexmuueckuii Memoo no3HaHUs NPUPoobl:

- ONepupoBaTh MPOCTPAHCTBEHHO-BPEMEHHBIMU MAacIITadaMH MHpPA, CBEICHUSMH O CTPOSCHUU
CoTHEUHOM CUCTEMBI U TIPEJICTABICHUSIMU O €€ (POPMUPOBAHHH,

- 000CHOBBIBATh B3aMMOCBSI3b XapaKTepa TEIUIOBOTO IBHXKCHHS YaCTHUIl BEIIECTBA U CBOMCTB BEILIECTBA.

Pazeumue unmennexmyanohvix u meopueckux cnocooHocmell:

- paspemiath y4eOHYyIO MpoOiieMy IpU BBEACHUU MOHSATHS CKOPOCTH, INIOTHOCTH BEIIECTBA, aHAIM3E
MPUYMH BO3HUKHOBEHUSI CHJIBI YIIPYTOCTU M CWJIBI TPEHUS, ONBITOB, MOATBEPKAAIOIMIMNX 3aKOH COXPAHEHMS
sHepruy, 3akoH [lackas, cyniecTBoBaHre aTMOC(EpPHOTo TaBICHUS U BHITATKUBAIOIICH CHUIIBL.

IIpumenenue nonyuenHvIX 3HAHUL U YMEHULL OJisl PEeUeHUs. NPAKMUYEeCKUX 3a0a4 NOBCEOHEBHOU HCUSHUL

- OIPEIENISTh LIEHY JEJICHUSI W3MEPUTEIILHOTO TPHUOopa;

- M3MepATh Maccy U O0BEM Tena, TeMIepaTypy Teia, IUIOTHOCTh TBEPABIX TEN U IKHUJIKOCTEH,
aTMochepHoe TaBJICHUE;

- Ha IPaKTUKE MPUMEHSTH IPABUJIO PABHOBECHS pblyara, 3aBUCHUMOCTb OBICTPOTHI Iiporiecca AU hy3un
OT TeMIIEPaTypbl BELIECTBA, YCIOBUE IJIABAHUS TEJL.

8 KJyacc

Dopmuposanue 0CHO8 HAYUHO20 MUPOBO33PEHUS U PUSULECKO2O MbIULTEHUS

- XapaKTepU30BaTh NOHIATHE TEIUIOBOTO JIBIKECHUS M a0OCOIIOTHOTO HYJISI TEMITEPaTyp;

- IPUMEHSTH MEPBBIA 3aKOH TEPMOJTUHAMUKHN B IPOCTCHININX CUTYAIIHSIX;

- XapaKTepu30BaTh BUJBI TEIUIOOOMEHA M (PU3HUYECKUE MPOIIECCHI, COMPOBOKAAOIINECS N3MEHEHUEM
BHYTPCHHEH SHEPTHH BEIICCTBA,;

- MPUMCHSATH MOHATHE 00 AIEKTPUUECKOM M MArHUTHOM IOJISAX JJIsi OOBSICHEHUS! COOTBETCTBYOIIUX
(U3NIECKUX MPOIIECCOB;

- XapaKTepU30BaTh IMOHIATUE AJIEKTPUUCCKUIN TOK U MPOIIECCHI, COMPOBOXKIAIOIINE €T0 MPOX0XKICHUE B
pa3InYHBIX cpeaax (MeTauiax, BAKyyMe, SJIeKTPOIUTAX, ra3ax, MOJTYIPOBOIHHUKAX ).

Ilpoexmuposanue u npogederue HAOIOOEHUSL NPUPOOHBIX AGNEHUU C UCNOIb30BAHUEM HEOOXO0OUMbIX
UMepUmMenbHuIX NpUbOPos:

- MPOBOIUTH HAOIOCHHUE TTPOIIECCOB HAPEBAHUS, KPUCTAITU3AIINHU BEIIECTBA;

- W3y4aTh 3aBUCUMOCTH CHJIBI TOKa B JJIEKTPUYECKOW IIEMH OT MPWIOKCHHOTO HANPSHKESHUS U
COTIPOTUBIICHUS IICTIH;

- IPOBOJIUTH HAOIIOACHHUE OJTHOCTOPOHHEH MPOBOIMMOCTH MOJYIPOBOIHUKOBOTO JIUOAA;

- TPOBOAWUTHL HAOMIOJEHHWE MAEWCTBHUS TNPOBOJHMKA C TOKOM Ha CTpPElIKy Kommaca, AeWCTBUS
9MIEKTPOMArHUTa U DJIEKTPOBUTATEIIS.

Huanexmuueckuii Memoo no3HaHUs NPUPOObIL:

- M3JIaraTh HAYYHYIO TOYKY 3PCHHSI I10 BOIPOCY O BHYTPEHHEM CTPOCHHHU 3BE3, O MPUHITUITHAILHON
cxeMe paboThI TETUIOBBIX JBUTATENICH U IKOJIOTUISCKUX MPOOIeMax, 00YCIOBICHHBIX HX TPUMEHECHUEM;

- aHAJIM3UPOBATH BOIIPOCHI, CBA3AHHBIC C SBJICHUEM JICKTPOMArHUTHON UHIYKITHH.

Paszeumue unmennexmyanoHulX u meopuecKux cnocooOHocmel:

- pazpemiaTh y4eOHYIO0 TpoOiieMy TIpU aHAJIM3€ BIUSHUS TEIUIOBBIX JBUTATENeH HA OKPYKAIOMIIYIO
Cpeny, TpU PacCMOTPEHUM YCTPOMCTBA KaJTOpPUMETpa, B MPOIECCe M3YUYEHHS MPOIECCOB KPUCTAIIU3AINH,
UCTIapeHUs U KOHJICHCAIUH, dJIEKTPOiIn3a, 3akoHa [xoyins u JleHna, sIBIeHUS dIeKTPOMAarHUTHOW UHYKITHH.

Ipumenenue nonyuenHvIxX 3HAHUL U YMEHULL OJisl PEUeHUss NPAKMUYeCKUX 3a0a4 NOBCEOHEBHOU HCUSHUL

- YYUTHIBATh MPOIECCH TEIIO0OMEHA (TETUTON30JISIIHS, CUCTEMA OXJIAXKICHUS aBTOMOOWIIS);

- TPOBOAMTH PAcCUEThl MPOCTEUINUX JIIEKTPUUCCKHUX IICTIeH, 3JICKTPOHATPEBATEIBHBIX MPHOOPOB,
ANEKTPUUYECKUX MPETOXPAHUTEIICH;

- (pu3uYecK BEpPHO OCYIIECTBIATh 3aIIUTYy OT aTMOC(EPHBIX AIEKTPUIECKUX Pa3psiiOB;



- OpHEHTHUPOBATbCS HAa MECTHOCTH TMpPU TIOMOIIM KOMIIaca, MPUMEHSATh 3JICKTPOMArHHTHI,
MUKPO3JIEKTPOBUTATEIHN, TPOMKOTOBOPUTEIH.

9 knacc

Dopmuposane 0CHO8 HAYUHO20 MUPOBO33PEHUS U PUSULECKOSO MbIULTEHUS:

- IPOBOJIUTH KJIACCH(HKAIINIO BUIOB MEXaHHUECKOTO JIBH)KCHUS;

- IPUMEHSTH B MPOCTEHINNX CIy4asx (yHIaMEHTAIbHbIC 3aKOHBI MEXaHUKH (3aKOHBI HpI0TOHA, 3aKOH
COXPAaHECHHS UMITYJIbCA, 3aKOH COXPaHEHUS YHEPTHH);

- XapaKTepu30BaTh OCHOBHBIE OCOOEHHOCTH KOJIEOATETBHBIX W BOJHOBBIX TMPOIECCOB Pa3IMIHOMN
TIPUPOJIBI;

- MPUBOJAUTH TIPUMEPHI, TOATBEPKIAIOIINE BOJHOBOW XapaKTep paclpOCTPAHCHHUS CBETA, 3aKOHBI
OITHKH;

- W3jarath psAJ TOJOXCHWW KBaHTOBoW Qu3uku (runore3a M. Ilmanka, Momenb aroma
H. Bopa, kiaccudukaims 3JIeMEeHTapHBIX YacTUIl U (yHIAMEHTAIbHBIC B3aUMOJICHCTBHS).

Ilpoexmuposarnue u nposederue HAOIOOEHUS. NPUPOOHBIX AGNEHUU C UCNOIL30BAHUEM HEOOXOOUMbIX
UMepUmMenbHuIX NpUbOPos:

- U3y4YaTh 3aBUCUMOCTH YCKOPCHHS Tellda OT BEIUYHHBI PABHOJCHCTBYIOIICH CHIIBI, MPUIOKCHHONH K
TeNly;

- U3yYaTh B3aUMOJICHCTBHUE Tl C IEIBIO TPOBEPKU 3aKOHA COXPAHCHUS UMITYJIbCA;

- HCCIICZIOBaTh 3aBUCHMOCTH TEpPUOJIa KOJEOATEIIbHOW CUCTEMBbI OT €€ mapameTpoB (IIMHA HUTH
MasITHHKA, Macca Teja U )KECTKOCTh MIPYKUHBI B Cllydae KojeOaHusl Tea, MPUKPEIIEHHOTO K MPY)KHUHE);

- IPOBECTH HAOJIO/ICHUE SBIICHHS OTPAXKECHUS, TPEJIOMIICHHUS CBETA U JICHCTBHS JIMH3bI;

- IPOBECTH HAOJIOACHUE CIUIONIHOTO CIIEKTPA U JINHEHYAThIX CIICKTPOB.

Jluanekmuueckuii Memoo nO3HAHUSA NPUPOOBL.

- MPUMEHSATH 3aKOH COXPaHEHUS UMITYJIbCA JUIsl aHATTN3a OCOOCHHOCTEH PEaKTUBHOTO JIBFKCHUS;

- 000CHOBATh 3aBUCUMOCTH BO3MOXKHOTO THIIA MEXaHHMYECKHUX BOJH U CKOPOCTH HX PACcIpPOCTPAHCHUS
OT CBOWCTB CpE/bl;

- MMPOBECTH aHAJIN3 MIKAJIBI 3JICKTPOMATHUTHBIX M3Iy4EeHUI KakK MpUMepa Imepexoaa KOJMIeCTBEHHBIX
M3MEHEHUH B 4acTOTe KoJeOaHui B KaYeCTBEHHbIE M3MEHEHHUSI CBOWCTB MU3IYyYEHHUH pa3IUYHbIX JHAMAa30HOB;

- HM3JI0KHUTHh BOMPOC KIACCU(UKAIMKU SJIEMEHTAPHBIX YaCTUI[ U UX YYacTUs B PaA3IUYHBIX BHJIAX
byHIaMeHTaIbHBIX B3aUMOCHCTBHIA.

Paszsumue unmeniekmyanoHulxX u meopueckux cnocoOHoCmel:

- pa3pemiarh y4eOHyI0 Mpo0IeMy | pa3BUBATh KPUTUIHOCTH MBIIIIJICHHSI TIPY aHATTN3€ KPUBOJTHHEWHOTO
JBUKCHUS, TIEPBOTO 3aKOoHA HBIOTOHA, YCIIOBHS 3alycka HMCKYCCTBEHHOTO CITyTHHKAa 3€MJIH, YCJIOBHMA
BO3HUKHOBEHUS CBOOOIHBIX MEXAaHUYECKUX KOJeOaHWH TpH OOBSICHEHWUW Pa3INYUs CKOPOCTH 3ByKa B
Pa3IUYHBIX Cpelax, HEOOXOJUMOCTH OCYIIECTBICHHS IPOIECCOB MOIYISIUU W JIETCKTUPOBAHUS TIpU
panuoTeneoHHONW CBSI3U, MPU PACCMOTPEHHUU OTPAKEHHUS CBETa OT IIEPOXOBATON MOBEPXHOCTH, IMPHU
00BsICHEHUH (paKTa CYIIECTBOBAHUS U30TOIOB.

Ipumenenue nomyueHHbIX 3HAHUL U YMEHUL OJisL PEUUEHUsL NPAKMUYEeCKUX 3a0a4 NOBCEOHEBHOU JHCUSHIL

- YYUTHIBATh 3HAHUS 110 MEXaHHUKE B TIOBCETHEBHOM KHU3HU (IBI)KEHHE HAa TTIOBOPOTaX, TOPMO3HOM MYTh,
paBHOBECHE);

- Ha TPAKTUKE YYHUTHIBATh 3aBHCHMOCTH TPOMKOCTH W BBICOTHI 3BYKa OT aMILUIUTYABI M YaCTOTHI
KOJICOAHMI;

- IPUMEHSTH 3HAHMS TI0 ONTHKE C [EIbI0 COXPAHCHHS KadecTBa 3PCHHSI M IPUMEHEHUS 3epKall, JIMH3,
ONTUYECKUX MPUOOPOB (oToanmapar, OUKU, MUKPOCKOT);

- CyIuTh O BIUSHUU PAJMOAKTUBHOTO W3ITyYEHUS HA >KUBBIE OPTaHU3MBI, O MpUEMAX 3alIUTBl OT
U3ITy4EHUS M CIIOCO0aX €ro M3MEpeHHs..

1. O1reHKa yCTHBIX OTBETOB YYAIIIUXCS



*O11eHKa 5 CTaBUTCS B TOM CITy4ae, €CJIM yYalluics MOKa3bIBaeT BEPHOE MIOHUMAaHKUE (PU3HIECKOM
CYIIHOCTH PacCMaTpUBAEMBbIX SBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB Y TEOPHii, Ja€T TOYHOE ONpEAEICHUE U
UCTOJIKOBAaHUE OCHOBHBIX MOHITUIN M 3aKOHOB, TEOPUHA, a TAKXKe MPABUIILHOE ONpeesieHue (Pr3nuecKux
BEJIMYMH, UX €IUHUI] U CIIOCOOOB N3MEPEHUS; PABMIIBHO BBITIOIHIET YEPTEKH, CXEMBI U TPa(UKH; CTPOUT
OTBET 110 COOCTBEHHOMY IIJIaHY, COTIPOBOXKIAET PACCKa3 HOBBIMH NIPHUMEPAMHU, YMEET IPUMEHSTh 3HAHUS B
HOBOH CHUTYaIUH MPH BBIITOJIHEHUH MTPAKTUYECKUX 33JaHUN; MOXKET YCTAaHABIMBATH CBA3b MEXKY N3yd4aeMbIM
U paHee U3y4eHHBIM MaTepUasioM 110 Kypcy (GU3UKH, a TAKXKE C MaTepHajoM, YCBOCHHBIM IIPU U3yYEHUU
JPYTUX MPEeIMETOB.

*OneHKa 4 CTaBUTCA B TOM Cllydae, €CJIM OTBET YUE€HHUKa YAOBJIETBOPAET OCHOBHBIM TPEOOBAHUAM K OTBETY
Ha OLIEHKY 5, HO 0€3 UCIOJIb30BaHUsl COOCTBEHHOIO IUIaHa, HOBBIX IPUMEPOB, 0€3 IPUMEHEHUs 3HAaHUH B
HOBOH cuTyaIuu, 6e3 HCIOJIb30BaHMS CBSA3EH C paHee U3yUYECHHBIM MaTepUaIoM, YCBOSHHBIM IPH U3YYEHUHU
JPYTUX MPEIMETOB; €CIIH YUaIIUNACS TOMYCTHII OAHY OIIMOKY WK He 0oJiee TBYX HEOUETOB U MOXKET
UCTIPAaBUTh UX CAMOCTOATENIBHO U ¢ HEOOJBIION MOMOIIBIO YUUTEIS.

*OreHka 3 CTaBUTCS B TOM CJIy4ae, €M YYalluicsl IPaBUIbHO MOHUMAET (PU3HUYECKYIO CYITHOCTD
paccMaTpUBAEMBbIX ABJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/EJIbHbIE ITPOOEIBl B YCBOSHUH
BOIIPOCOB Kypca (PU3MKH; HE MPENSATCTBYET JalbHENIIEMY YCBOSHHUIO IPOrPaMMHOI0 MaTepuaia, yMeeT
HIPUMEHSTH [OJyYEHHbIE 3HaHUS MPH PEILIEHUH IPOCTHIX 3ajjay C UCIOIb30BAHUEM FOTOBBIX (POpMyII, HO
3aTpyAHSAETCS NPH pelIeHUH 3aa4, TPeOyIoIuX Mpeodpa3oBaHus HEKOTOPBIX (GOpMyIT; JOMyCTHII He OoJiee
OJTHOU TPYOO# M OTHOM HETpyOOit OIMOKH, HEe Ooiee NBYX-TpeX HErpyObIX HEOYETOB.

*OreHKa 2 CTaBUTCS B TOM Cilydae, €Ci YJalluiics He OBJIaJesl OCHOBHBIMH 3HAaHUSIMH B COOTBETCTBHUH C
TpeOOBaHUSAMU U JIOMYCTHII OOJIbIIIE OMKUOOK U HEJJOUETOB, YEM HEOOXOAUMO /IJIsl OLIEHKH 3.

* OneHka 1 cTaBUTCS B TOM CiTydae, €CiIM YYeHHK HE MOYKET OTBETUTh HU Ha OJIMH M3 IMOCTABJICHHBIX
BOIIPOCOB.

2. OneHKa NUCHbMEHHBIX KOHTPOJIbHBIX paboT
*OneHka 5 cTaBUTCSA 3a pabOTY, BHIIOJIHEHHYIO MTOJIHOCTBIO 0€3 OIIMOOK U HEJOUETOB.
*OneHka 4 cTaBUTCsA 32 pabOTy, BHIIOJHEHHYIO [TOJIHOCTBIO, HO IIPU HAJIMYUK He OoJiee OHOHN OMNOKHU U
OJITHOTO HejloueTa, He 0oJiee TpeX HEeJJ0UETOB.
*Onenka 3 cTaBuTCS 32 pabOTy, BHIIOJHEHHYIO Ha 1/2 Bcel pabOTHI MPaBUIIBHO WITH TIPH JOMYICHUH HE
OoJiee oiHOM TpyOOI OmKMOKH, HE O0Jiee TpeX HErpyObIX OMIMOOK, OJJHOM HETpyOOoil OMOKH U TPEX
HEJIOYETOB, IPY HAJTMYUHU YETHIPEX-TIATH HEJIOUETOB.
*O1ieHKa 2 cTaBUTCS 3a padoOTy, B KOTOPOM YMCIIO OIIMOOK U HEAOYETOB IIPEBBICHIIO HOPMY I OLIEHKH 3 WU
NPaBUJIBHO BBIOJHEHO MeHee 1/2 paboThl.
*Ouenka 1 craBuTcs 3a paboTy, HEBBINOJIHEHHYIO COBCEM HJIM BBIIIOJHEHHYIO C TPYOBIMU OIINOKaMH B
3aJaHMSIX.

3. OueHka 1abopaTopHBIX paboT

*O11eHKa 5 CTaBUTCS B TOM Cllydae, €Clii yJyalluiics BHIIOJHUI paboTy B OJHOM 00beMe ¢ COOJII0IEHUEM
HE0O0XO0IMMOM TIOCIIEIOBATEIIEHOCTH TIPOBEIEHUS OTIBITOB U I3MEPEHHIA; CAMOCTOSITEIIEHO U PAITMOHAIBHO
MOHTHPYET HE00X0IMMOe 000PYI0BAHUE; BCE OIBITHI IIPOBOAMT B YCIOBUSIX U PEKUMAX, 00€CTICUNBAIOIINX
MOJTyYEHUE MPABUIIBHBIX PE3yJIbTaTOB M BHIBOAOB; COOJIIOIAET TpeOOBaHMUS IPABHII OE30M1ACHOTO TPY/ia; B
OTYeTe MPAaBUIIBHO U aKKYpAaTHO BBIMIOJHSET BCE 3aIIMCH, TAOIUIIbI, PUCYHKH, YEPTEXKH, TPaPUKH,
BBIYUCIICHHSI, TPABUIIBHO BBITOIHSIET aHAJIN3 MOTPEITHOCTEH.
*OnieHka 4 CTaBUTCS B TOM cilydae, €CIi YJaluics BBITOJHUI paboTy B COOTBETCTBUH € TPEOOBAHUSIMHU K
OLIEHKE 5, HO JIOMYCTHJI IBa-TPU HeJ04eTa, He Oosiee 0 JHON Herpy0Ooil OIMOKM 1 OTHOTO HEloueTa.
*OreHka 3 CTaBUTCS B TOM Cllydae, €clid yJalluiics BHIIOTHUI paboTy HE MOJTHOCThIO, HO 00beM
BBIITOJIHEHHOHN YaCTH TaKOB, YTO MO3BOJISET IMOJYYUTh MTPABHIIBHBIC PE3YIbTATHI M BBHIBOIBI, €CITH B XOJI€
NIPOBE/ICHUS ONBITA M U3MEPEHUH OBLITH JTOMYIIEHB! ONTHOKH.
*OreHKa 2 CTaBUTCSA B TOM CJIydae, €CJIM YYAIIUICs BBITIOTHUI pab0Ty HE TMOJIHOCTHIO M 00HEM BBITIOJTHEHHOM
paboTHI He TIO3BOJISIET C/IEIATh PAaBUIIBHBIC BEIBOIBI, BHIYHCIICHUS; HAOIFOIEHUS IPOBOIMIIHCH
HENpPaBUIBHO.



Onenka 1 cTaBUTCSI B TOM CTy4ae, €CIIHM YYaIIuicsi COBCEM HE BBITIONHUI paldoTy.
Bo Bcex ciyuasix olleHKa CHUXKAETCS, €CIIM YYAIIHiCsa He cOOIIo1an TpeOoBaHui TpaBuil 0€301MacHOTO
Tpyza.
[Tepeuenp ommboK

*[. I'pyObie ommbOKu
1. He3HaHue onpeeneHii OCHOBHBIX IMOHSATHH, 3aKOHOB, TIPABUJI, TOJIOKCHHUIA TEOPUH, POPMYI,
OOLIENPUHATHIX CUMBOJIOB, 0003HaUeHUS! GU3NYECKUX BETUUUH, SUHUIY U3MEPEHHUSL.
2. HeymeHue BbIIETATH B OTBETE TJIaBHOE.
3. HeymeHue npuMeHATh 3HAHUSA U1 PEIIeHUs 33724 U 00BbsCHEHUS (PU3NUECKUX SBIICHUI; HEMPaBUIbHO
c(hopMyJIMPOBaHHbBIE BONIPOCHI, 33/1aHUS WM HEBEPHbIE O0OBSCHEHUS X0/a UX PEIICeHUs, He3HAHUE TPUEMOB
peleHus 3a/1a4, aHaJOTHYHBIX paHee PEUICHHBIMU B KJ1acce; OIIMOKH, MOKA3bIBAIOIINE HEMPABUIBHOE
NOHMMAHHUE YCJIOBUS 33/1a4i WM HENIPABWIIBHOE MCTOJKOBAHUE PELICHMUS.
4. HeymeHwue yuTaTh U CTPOUTH TPadUKU U MPUHITUTTHATBHBIE CXEMBI
5. HeymeHue noAroToBUTH K paboTe yCTaHOBKY HJIH JIAOOPATOpHOE 000PYIOBAHUE, TPOBECTH OTIBIT,
HEOOXOUMbIE PACUEThl WIIM UCIIOJIb30BAThH MOJIyUYEHHBIEC JaHHBIE /JIs1 BHIBOJIOB.
6. HebpexxHoe oTHoIIEHKE K 1a00paTopHOMY 000pYA0BaHUIO U U3MEPUTEILHBIM IPUOOPaM.
7. HeymeHue onpeaenuTh MoKa3zaHUs H3MEPUTEIHHOTO Mproopa.
8. Hapymienue TpeboBaHmii paBuil 6€30MacHOTO TPy ia IPU BBHIIOJTHEHUH SKCIIEPUMEHTA.
*[I. Herpy0sie omnbku
1.Hetounoctu (hopMyIHpPOBOK, ONPEIEIICHIH, 3aKOHOB, TEOPUI, BHI3BAHHBIX HEMOJHOTOW OTBETa OCHOBHBIX
NPU3HAKOB OIpeesieMoro NoHATHs. OmMOKY, BRI3BaHHBIE HECOOIIOICHUEM YCIIOBUN MPOBEICHHS OTIBITA
WJIM U3MEPEHUI.
2.0mubKu B YCIOBHBIX 0003HAYEHHIX HA MPUHIUIHUANBHBIX CXeMaX, HETOYHOCTH YepTexei, TpaduKoB,
CXEM.
3.IIpomyck win HETOYHOE HATMCaHNEe HAUMEHOBAaHUH eTMHUI] (PU3NYECKUX BEIHYMH.
4.HepanmoHanbHBIH BEIOOP X0/1a PELICHUS.
]II. Henouetsl
1. HepannroHasibHbIE 3aIIMCH IIPH BBIYUCIICHUSAX, HEPALIMOHAIbHbBIE IIPUEMBI BBIYUCICHUH, TpeoOpa3oBaHuil U
pelieHus 3a1ad.
2. ApudmeTrndeckue ommOKN B BEIYUCIECHUSX, €CIIA 3TH OMUOKH rpy00 HE HCKAXAIOT PEATbHOCTh
MOJIyYEHHOT'O pe3yJIbTaTa.
3. OtaenbHBIE TOTPEIIHOCTH B (POPMYJIMPOBKE BOIPOCA MIIN OTBETA.
4. HeOperxHoe BBINOJIHEHHE 3aMUCeH, yepTexei, cxeM, rpadukoB.
5.0pdorpaduueckrie U MyHKTYAITUOHHBIE OIITHOKH.

Omnenka 1 ctaBuTcs 3a pabOTy, HEBBHITIOJTHEHHYIO COBCEM HIIM BHITIOJTHEHHYIO C TPYObIMH OIIMOKaMU B
3a/laHusX.

VIl. YyeOHO-MeTOIMUECKOE 00ECIICUECHHE.
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TEMATUYECKOE TINTAHMPOBAHMUE B 8knacce

Ne Tema ypoka [ara npoBeneHus
ypoka [To mmany PakTHyeCK
"
SA |86 [SA |8B
TennoBbIe SIBJICHUS
1 Tennossle sBieHUs. Temneparypa.
2 Brytpennsist sHeprust. CriocoObl H3MEHEHNs] BHYTPEHHEH YHEPTUH.
3 TennonpoBoaHocTs. KonBekuus. M3nyyenue.
4 KosngecTBo TemoThl. Y AeabHas TEMIOEMKOCTb.
S) Pemenue 3a1ay Ha pacueT KOJIMYECTBA TEIJIOTHI.
6 OHeprust TOIINBA. Y 1eJbHAs TEIJIOTAa CTOPAHMSL.
7 3aKOH COXpaHEeHMsI U IPEBPAIICHHs] SHEPTUH.
8 JI/P Nel: CpaBHEeHHE KOTUYECTB TEIUIOTHI IPU CMEIIMBAHUHU BOJIbI
pa3HOM TeMIIepaTyphl.
9 Pemienue 3a/1a4 Ha TEIUIOTY CrOpaHMsl TOIJIMBA.
10 JI/P Ne2: M3MepeHue yeapHOM TeNI0eMKOCTH TBEPAOIO Tea.
11 KonTponbhas padota Ne 1: TensoBble sBlIeHUSI.
M3MeHeHne arperaTtHbiX COCTOSIHUN BEIECTBA
12 Amnanus K/p. ArperatHoe COCTosiHuE BelecTBa. [1nasienue u
OTBEpJIeBaHHUeE.
13 VY nenpHas TEILIOTA IIJIaBIICHU.
14 Pemienue 3aa4 Ha TEIUIOTY IJIABJICHMUSI.
15 Ucnapenune. Konnencanus.
16 Kunenne. 3aBUCMMOCTb TeMIepaTyphbl KUIEHUs OT JIaBJICHHUSI.
17 Pemienue 3a1a4 Ha pacyeT KOJIMYECTBA TEIJIOTHI. .
18 BnaxuocTs Bo3yxa.
19 VY nenpHas TEMI0Ta MapooOpa3oBaHUs U KOHJICHCAIIUH.
20 Penienue 3a1a4 Temioty napooOpa3oBaHus M KOHIECHCAIUH.
21 Pabora ra3a u napa npu pacmupenuu. /IBC. Ilaposas TypOuHa.




22

KIIJI TeryoBoro ABuraresis U OXpaHa OKpY>Karollei cpesbl.

23 Pemenue 3anau Ha onpenenenne KI1/I.

24 Pemenue 3ama4y Ha HaXOXKAEHNE KOJINYECTBA TEILIOTEL.

25 Pemenue 3a1a4 Ha ypaBHEHHUE TEIUIOBOTO OalaHca.

26 KonTponbnas pabora Ne 2: ArperaTHoe COCTOSIHIE BEIIECTBA.

DJIEKTPUYECKUE SIBJICHUS

27 Onekrpuzanus Tein. [[poBogHuky 1 HeMpOBOAHUKHU. J[Ba BHIa 3apsI0B.
AHanms ¥/p.

28 DnekTpuueckoe noje. 3aKoH COXpaHeHHs 3aps/a.

29 JlenumocCTh 3JIeKTPUYECKOro 3apsiia. DIECKTPOH.

30 CtpoeHnue aToma.

31 OOBsICHEHNE IIEKTPUUYECKUX SIBJICHUM .

32 DNEKTPUUECKU TOK. DJIeKTpudecKas 1elb U €€ COCTaBHbIC YaCTH.
JIeNCTBHS DIIEKTPUYECKOTO TOKA.

33 Cwiia Toka. AMIiepMerp.

34 JI/P Ne 3: COopka 371eKTpUUYECKOM 1N U U3MEPEHHUE CUITBI TOKA B €&
pa3IMYHBIX yYacTKaX.

35 DneKTpuuecKoe HanpshkeHue. BonbTmerp.

36 JI/P Ne 4: V3mepenne HanpsOKSHHUS HA PA3IMYHBIX ydacTKax
AIIEKTPUUYECKOM 1IETIH.

37 DJIEKTPUUECKOE COITPOTUBIICHHE.

38 3akoH OMa 11 yyacTKa LEeMH.

39 JI/P Ne 6: M3mepeHue cOnpOTUBIICHUS IPOBOJHUKA TP MTOMOIIN
aMIepMeTpa U BOJIbTMETpa.

40 Y enbHOe CONPOTUBIICHUE TPOBOIHHKA.

41 Pemenne 3agau Ha temy 3akon Oma.

42 [TocnenoBarenbHOE U MapaieIbHOE COSMHEHHE TPOBOTHUKOB.

43 Pemienne 3a1a4 Ha MOCIIEOBATENIbHOE COSAMHEHUE TPOBOTHUKOB.

44 Pemenue 3a1a4 Ha napajuieIbHOE COETUHEHHE MPOBOJTHUKOB.

45 PaboTta u MOIITHOCTH AIEKTPUYECKOTO TOKA.

46 HarpeBanue npoBOIHUKOB JIEKTPUUYECKUM TOKOM. 3akoH J[>xoyss-
Jlenna.

47 Konnencarop. Kopotkoe 3ambikanue. [Ipegoxpanurenu.

48 Pemienue 3a/1a4 Ha 3J€KTPUUECKUE SIBICHUS.

49 JI/P Ne 7: VI3amepeHne MOIIHOCTH U PabOTHI TOKA B AIEKTPUUYECKOM
JamIe.

50 Pemnenue 3a1a4 Ha SIEKTPUIECKHE SBICHUS
Pemienue 3a/1a4 Ha 3aKOHbI TOCTOSIHHOTO TOKA

51 . KontponpHnas pabora Ne 3: DnekTpuueckue siBJICHUSI.

DJIEKTPOMATHUTHBIE SIBJICHUS

52 MarnuTtHoe nosie. Marautabie TUHUU. OTBIT SpCTena.

53 MarHuTHoO€ 1oJie KaTyIIKH ¢ TOKOM. DJIEKTPOMarHHThI.

54 [TocTostHHBIE MarHUTHI. MarHUTHOE TI0JI€ TOCTOSTHHBIX MarHUTOB.

55 MarnutHoe nosne 3emnu. JI/P Ne 8: Coopka 37eKTpoMaraura u
WCTIBITAHNE €TO JICHCTBUSI.

56 JlelicTBUE MarHUTHOTO TMOJISI HA IPOBOJHHUK C TOKOM.
DJIEKTPOABUTATENb. TeCT: DIEKTPOMArHUTHBIE SIBJICHHUS.

57 Pemenue 3amau. JI/P Ne 9: uzydeHue 371eKTpUIECKOTO IBUTATEIIS
MOCTOSIHHOTO TOKa.

CBETOBBIE SIBJICHUSA

58 Uctounuku cBeta. [IpsMonuHeiiHOe pacipOCTpaHEHUE CBETA.

59 3aKOH OTpPaKEHMsI CBETA.

60 M300pakeHre B TUIOCKOM 3epKaJie.

61 [Ipenomiienue cBera.




62 Jlunza. Ontuueckas cuiia JUH3HL.
63 W300paxenus, 1aBaeMble THH30M. [ 7143 Kak ONTHYecKasi CUCTEMA.
64 JI/P No 10:TTonyuenne n3o0pakeHus IpU MMOMOIIH JTUH3HI.
65 KonrtposnbHas padora Ne 4: CBeTOBBIE SIBICHHSL.
I[TOBTOPEHUE
66 Pemenue 3a1au Ha Temy «TernoBsie siBiIeHUs». AHAIU3 K/p.
67 Penrenue 3amau Ha TemMy «DIEKTPUUCCKHUE SIBICHUSY.
68 ITpomexxyTodHas aTTecTarfusl.
69 Anamm3 k/p. Pemenue 3amxay va KI1J]
70 Pemenue 3amayu Ha Temy «JIMH3BIY.

TEMATHUYECKOE ITNTAHMPOBAHMUE B 9 xi1acce

No Tema ypoka Jara npoBenenus
YPOK ITo
a [J1aHy dakTHueCcK
"
9A 9b 9A 9b
3AKOHBI B3AMMO/JIEMCTBUS U JIBUXKEHU S TEJI
1 MarepuanbsHast Touka. CucreMa oTcueTa.
2 [lepememienue. [1yts . TpaekTopus.
3 Omnpenenenne KOOPIUHATHI JBUKYILETOCs Tea.
4 Pemienue 3aa4 Ha nepeMeleHue Tena.
5 [lepemernienue mpu NPSIMOIUHEHHOM PAaBHOMEPHOM JBIKECHHH .
6 [IpssMOnMHENHOE PABHOYCKOPEHHOE JBUKEHUE. Y CKOPEHHE.
7 CKOpOCTB MPSIMOJIMHEIHOTO paBHOYCKOPEHHOTO JIBMKeHUs. [ paduk
CKOPOCTH.
8 I'paduueckoe npescraBieHre IPIMOJIUHEHHOTO PpABHOMEPHOTO U
PaBHOYCKOPEHHOTO JIBM)KEHUSI.
9 [lepemernienue mpu MpsIMOJIMHEIHOM PaBHOYCKOPEHHOM JIBUKEHUHU
10 [lepemerenue mpu MpsIMOJIMHEHOM paBHO3aMEJIEHHOM JIBIYKEHHH
11 Pemenue 3aga4 Ha MpSIMONIMHEHHOE PABHOYCKOPEHHOE JIBUKEHHE
12 Pemienue 3a1a4 Ha NPSIMOJIMHENHHOE paBHO3aMEJIEHHOM JIBH)KEHUE
13 JI/P Ne 1: MccnenoBanne paBHOYCKOPEHHOT'O IBUKEHHUs 0€3 HauaaIbHOH
CKOPOCTH.
14 K/P Ne 1: OcHOBBI KHHEMATHUKH.
15 OTHOCUTENBHOCTD JIBIKEHUSI. AHAIIN3 K/P.
16 | 3akoH HeroToHa.
17 Il 3axon HeroToHa.
18 Il 3akon HproToHa.
19 Pemenue 3agau Ha BTOpOit 3ak0H HprOTOHA.
20 CB00OIHOE TIaJIEHUE TEIL.
21 JIBr>xeHue Tesa OpOoLIeHHOT0 BepTUKaIbHO BBEpX. HeBecoMoCTh.
22 JI/P Ne 2: VI3amepeHue yCKOpPEeHUs: CBOOOTHOTO TaICHHS.
23 3akoH BcemupHOTo TATOTEHUS.
24 Yckopenue cBOOOIHOTO MajieHrs Ha 3eMJIe U IPYTUX TUTAHETaXx.
25 Cuna ympyrocru.
26 Cuna tpeHus.
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[IpsimonnHeHOE U KPUBOJIMHEWHOE JBH)KEHUE. [|BUKEHUE TT0

OKPY>KHOCTH.

28 HckyccTBEHHBIE CIYTHUKH 3EMIIN.

29 Pemenue 3ana4y Ha npuMeHeHHe 3ak0HOB HploToHa

30 Pemienue 3aa4 Ha cUily YIPYrOCTH U TPEHUS

31 Pemenue 3a1a4 Ha paBHOJICHCTBYIOILYIO CUITY.

32 Pemenue 3a1a4 Ha KOCMUYECKUE CKOPOCTH

33 K/P Ne 2: 3akons! HeroToHa.

34 Wmnynbe Tena. 3aKkoH COXpaHeHHsI UMITyIbca. AHAIU3 K/p.

35 Pemenue 3a1a4 Ha U3MEHEHUE UMITYJIbCA CUCTEMBI.

36 Pemienue 3a1a4 Ha 3aKOH COXpaHEHUS UMITYJIbCA .

37 PeaktuBHOE ABM>XEHUE. PakeTsl

38 Pemienue 3a1a4 Ha peakTUBHOE JIBUKCHUE

39 PaGora cuibl.

40 [loTeHuManpHas U KUHETUYECKAsl DHEPTUsL. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTHUN.

41 Pemenne 3a1a4 3aK0H COXpaHEHUSI MEXAaHUYECKOW SHEPIUH.

42 Perienue 3a1a4 3aKOHbI COXPAaHEHUS
Pemienue 3aa4 | B3auMoIeHiCTBHE CHII M 3aKOHBI COXPAHEHUS

43 K/P Ne 2: 3akoHbI cOXpaHEHUS.

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBIL. 3BYK.

44 Konebarenbnoe npmxenue .KonebarenpHas cucrema. CBOOOHBIE
KoJieOaHus. AHaIu3 K/p.

45 Benuuunsl, Xxapakrepusyromye KoyiedaTrenbHoe JBIKEHUE.
I"apmoHnueckue kojaeOaHusl.

46 3aryxaroline U BIHYXICHHBIC KojieObanus. Pe3oHanc.

47 Pacnipoctpanenue konebanuii B cpeze. BoiHsbl.

48 JlnivHa BosiHbL. CKOPOCTh pacrpoCTpaHEHUs! BOJIH.

49 JI/P Ne 3: 3aBUCHMOCTb IIE€pUO/Ia M YACTOTHI KOJeOaHH MasTHUKA OT €ro
JUTUHBI.

50 WcTounuku 3Byka. 3BYKOBBIE KOJIEOaHMSI.

o1 Bricota, TeMOp, rpPOMKOCTH 3BYKa.

52 Pacnpoctpanenue 3Byka. 3ByKOBBIE BOJIHBI.

53 Otpaxenue 3Byka. 9X0. 3ByKOBOW PE30HAHC.

54 K/P Ne 3: KoneGaHust ¥ BOJHBI.

DJIEKTPOMATHUTHOE T1OJIE

55 MarnuTHOe noje u ero rpadguueckoe n3oOpaxkeHue. AHaiu3 K/p.

56 Hanpasienue Toka HarpaBiieHHE JHHAN €r0 MarHUTHOTO TIOJISL.

57 OOHapy)kxeHHne MarHUTHOTO TOJIS 110 €T0 JMCTBUIO Ha IEKTPHUUECKUI
ToK. [IpaBuio neBoit pyku.

58 WNHnykuyst MAarHUTHOTO TOJISL.

59 MarsHuTHBIN MMOTOK.

60 SIBnenue aekTpoMaruuTHOW HHAYKIHH. OnbiTel Dapajes.

61 Hamnpasnenue nnayknuonnoro toka. [Ipasuiio Jlenna.

62 SIBneHne caMOMHAYKIUH.

63 [Tonmy4yenue u nepenada NEPEMEHHOTO FIEKTPUUIECKOTO TOKA.
Tpancdopmarop.

64 DNIEeKTPOMarHuTHOE T10JI€ ¥ BOJIHEI.




65 JI/P Ne 4: VI3yueHue SBICHUS JICKTPOMAarHUTHON WHTYKITHH.

66 Koneb6arenbublit kKoHTYp. [lomydeHne 3eKTpOMarHUTHRIX KOJeOaHuil.
67 [TpuHIMI pagrOCBS3H U TEICBUICHUS. DIEKTPOMArHUTHBIE KOJIeOaHusI.
68 [Ipenomnenue cBera. @U3NYECKUN CMBICI TTOKA3aTENs IPETOMIICHUS.
70 Hucnepcus ceera. [[Bera Ter.
71 THUIBI ONTHYECKUX CIIEKTPOB.
72 [Torynomenue u ucyckanue ceera aromamu. IIpoucxoxnenue
JINHENYAThIX CIIEKTPOB.
73 BnustHue 351eKTpOMarHuTHOTO M3JTyYEHHSI HA )KUBbIE OPIaHU3MBI.
74 K/P Ne 4: DnekTpoMarHuTHBIC SIBJICHUSI.
CTPOEHUE ATOMA U ATOMHOI'O SJIPA
75 PamnoakTuBHOCTE. MOJENMM aTOMOB. AHAIU3 K/P.
76 PagnoakTiBHBIE IPEBPAIICHUS aTOMHBIX S7EP.
77 DKcrepuMeHTAIbHbIE METO/IbI HCCIIE0BAHUS YaCTHII.
78 JI/P Ne :6 V3ydenus neneHus sjapa ypaHa mo ¢ororpaduu TpeKos.
79 OTkpbITHE IPOTOHA U HEUTPOHA
80 CocraB aTOMHOTO sijipa. SIepHbIE CHIIBL.
81 Oueprus cBsasu. Jledekr macc.
82 Jenenue siaep ypana. llennas peakiusi.
83 SAnepusiii peaktop. [IpeoOpazoBaHye BHYTpeHHEN YHEPTUH ATOMHBIX sSIIEP
B AJIEKTPUYECKYIO SHEPTHUIO.
84 ATOMHasI SHEpPreTUKa.
85 Buonorndeckoe neiictBue paaranuy. 3aKOH paJHoOaKTHBHOTO paciaa.
86 TepMmosiiepHas peakius.

87 K/P Ne 5: Ctpoenue aroma.

CTPOEHMUE U SBOJIIOLINA BCEJIEHHOU

88 CocraB ,cTpoeHue u nmpoucxoxacHrue COTHEYHON CHCTEMBI.
89 Bonbmme raneTsl COTHEYHON CHCTEMBI.
90 Maueie Tenna CONTHEYHOH CHCTEMBI.
91 Crpoenue, u3imyueHus u 3BoJroIHs CONHIIA U 3BE3/I.
92 CrpoeHnne u 3Bomtonus Beenennoi
93 Tect : Ctpoenue u 3Bosonus Beenennoi
ITOBTOPEHUE
94 Perrenue 3a1a4 Ha MPSIMOJIMHEHHOE PaBHOYCKOPEHHOE JIBUKEHUE.
95 Penrenue 3a1a4 Ha 3aKOHBI COXPAHEHHSL.
96 Pemenue 3amau Ha 3akonsl HeroToHA
97 Pemrenue 3amau Ha Temy K0JI€OaHUS U BOJTHBI.
98 Pemrenue 3a1a4 Ha TEMY JIEKTPOMArHUTHBIX SIBIICHHIA.

99 Hrorosas x/p.

100 | Anamms K/p.

101 Pemenue 3agau na KIIJI.

102 Pemenne 3amay CBETOBBIE SIBIICHUS.




