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NMosicHuTenbHaa 3anucka ¢gpusnka 9 knacc

Pabo4yasi nporpamma cocTaBneHa Ha OCHOBE:

- ®epepanbHbii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpasoBaHumn B Poccuiickon Pegepauunmny;

- ®enepanbHbI rocygapcTBEHHbIV 06pa3oBaTeNbHbIN CTaHAAPT OCHOBHOMO 06Lero o6pasoBaHus, yTBEPXKOEHHbIA MPUKA30M
MuHucTepcTBa obpasoBaHus n Haykn Poccuiickon Pepepaumm ot 17.12.2010 Ne 1897 (nanee — ®I'OC ocHoBHOro obLero
obpasoBaHus) (anga V-VI knaccoB obpasoBaTtenbHbIX opraHnsaumin, a Takke ans VIl knaccos, ydacTtyowmx B anpobaunm roC
OCHOBHOro obuero obpasosaHus B 2016/2017 yyebHom rogy);

- Mpukas o1 31.12.2015 Ne 1577 «O BHeceHun nameHerHn B ProcC 000, ytB. npukazom MuHobpHaykm PO ot 17 gekabpsa 2010 Ne
1897»,

- MNocTtaHoBneHne ®epepanbHoOM cnyXobbl N0 HA430py B cdepe 3awunThl NpaB noTpebutenen n 6narononyyns Yenoseka u [(NaBHOro
rocyaapCcTBeHHOro caHutapHoro Bpaya Poccuiickon ®epepaumnm ot 29.12.2010 Ne189 «O6 ytBepxaeHum CanllvH 2.4.2.2821-10».
«CaHuTapHo-anuagemuonornyeckue TpeboBaHus K yCroBUsIM U opraHmM3aunm obyveHns B obLeobpasoBaTenbHbIX yYpexaeHusx» (¢
nameHeHnamm Ha 29.06.2011) (nanee - CanluH 2.4.2. 2821-10);

- ®efepanbHbI NepeveHb Y4eOHNKOB, peKOMeHOO0BaHHbIX 1 JonyLeHHbIX MruHucTepcTBOM 0b6pasoBaHus 1 Hayku no lMNMpukazy MO P®
oT 31.03.2014 Ne253,00I1 HOO, OO0l OO0, oaobpeHHbIXx PegepanbHbiM y4ebHO-MeToANYECKMM 06 beaNHEHNEM MO 0bLEeMy
obpasoBaHuto. [poToKoN 3acenaHus

ot 8 anpenda 2015 r. Ne1/15(c nameHeHunamm ot 26.01.2016r.);

- Mpwukas MuHuctepcTea obpasosaHus U Haykn Poccumnckon ®epepaumm ot 14.12.2009 Ne 729 «O0 yTBEp>KAEHUN NEepeYHs
opraHnsaunin, OCyLLeCTBIAIWNX n3gaHme y4ebHbix Nocobuii, KOTopble AOMYCKaTCSA K MCNONb30BaHUIO B 06pasoBaTeribHOM npouecce B
UMEIOLLIMX rOCYAapCTBEHHYIO akkpeanTaumio 1 peanuayowmnx obpasoBaTesibHble NporpaMmmbl obuero obpasoBaHnsa obpasoBaTesibHbIX
yupexneHusx» (C MISMEHEHUAMN);

HacToswasa nporpamma cocTaBfieHa Ha OCHOBE: NPUMEPHON OCHOBHOM 06pa3oBaTenbHOM NporpamMmmMbl OCHOBHOMO obuiero obpasoBaHus,
oT 08. 04. 2015 1. Ne 1/ 15 aBTOpPCKOM Yy4eBHOM NporpaMmmbl NO PU3NKe Anst OCHOBHON LWKONbI, 7-9 knaccekl ABTopbl: A. B. lNepbliwkuH, E.
M. lN'yTHuK., Opodha, 2013.

[aHHbIN y4eBHO-MeToaNYECKNA KOMMMEKT peanuayeT 3a4ady KOHLEHTPUYECKOro NpuHuuna nocTpoeHnsa yuebHoro matepumana, kKoTopbiv
oTpaxaeT ngeto opMUpPOBaHUS LLENOCTHOrO

npeactaBneHns 0 PuUsn4eckon KapTuHe Mupa.

CopepxaHue obpasoBaHus COOTHECEHO ¢ PeaepanbHbIM KOMNOHEHTOM rocy4apCTBEHHOrO obpasoBaTernibHOro cTaHaapTa.

Paboyas nporpamma getanusnpyeT 1 packpbliBaeT cogepxaHme npegMeTHbIX TeM 06pasoBaTenbHOro craHaapTta, onpegensiet oouyto
cTpaTternio oby4yeHus1, BOCNUTaHMSA U pa3BUTUS yYalLMXCs cpeacTBamu y4ebHOro npegmeTta B COOTBETCTBMM C LIENAMUN U3yYeHNs
du3nkn. Paboyas nporpamma gaet pacnpegeneHve y4ebHbix YacoB No pasgenam Kypca 1 nocneoBaTtenbHOCTb U3YyYeHUsa pasaenos



PU3NKM C yH4ETOM MEXNPELMETHBIX 1 BHYTPUNPEeaMETHbIX CBA3EN, NTIOrMKN y4ebHOro npouecca, BO3pacTHbIX OCOBEHHOCTEN yyalLmxcs,
onpenenseT Habop onbITOB,

AEMOHCTPUPYEMbIX YYMTENEM B Knacce, nabopaTopHbIX U MPaKTUYeCcKMx paboT, BbINOSTHAEMbIX YYaLLMMUCS.

YuebHuk «Pusnka. 9 knacc. YuebHuk» astop A. B. MNepbiwknH, E.M. I'yTHUK, ons oblieobpasoBaTenbHbIX yYpEX4EHNN, BXOOALMI B
coctaB YMK no cumsuke ansa 7-9 knaccos, pekomeHgoBaH MuHuctepctsom obpasoBaHusa Poccunckon ®epepaumm

LLIkonbHbIM Kypc (M3NKU— CUCTEMOODPAa3YLWNIN ANS eCTECTBEHHO-HAYYHbIX NPEAMETOB, NOCKOSbKY (P13NYeCKne 3akoHbI, Niexalume B
OCHOBE MUPO3[aHus, ABNAITCA OCHOBOW CoAepXXaHUs KypcoB Xumuun, bruornoruu, reorpacpmm n actpoHomumn. dnsmnka Boopyxxaet
LLUKONbHMKOB Hay4HbIM METOA0M MO3HAHWSA, MO3BONSAOLLNM NOfyyYaTb 06bEKTUBHbBIE 3HAHNSA 06 OKpYyXKatoLeM MUpe.

B 9 knacce nponcxoanT 3HAaKOMCTBO C (PU3NYECKUMUN ABNEHUSMWU, METOAOM Hay4YHOro NO3HaHWUA, popMUpoBaHME OCHOBHbLIX (OU3UYECKNX
NOHATUIN, NPUOBPETEHNE YMEHUIN N3MEPATL (PU3NYECKNE BENNYNHDI, NPOBOAUTL NTabopaToOPHbIN SKCNEPUMEHT MO 3a4aHHON CXeME.
NMnaHupyemble pe3ynbTaTbl

JINYHOCTHbIMU pe3yabTaTamMmu 06yqe|-|ma dmsm(e B OCHOBHOM LUKO/1e ABNAIOTCA:

° C(l)OpMI/IpOBaHHOCTB IMO3HABATCJIbHBIX MHTCPCCOB HAa OCHOBC PA3BHUTHUA HMHTCIJICKTYAJBbHBIX W TBOPUYCCKHX CITOCOOHOCTEM
yYdqalmunuxcs,

o yOeXIEHHOCTh B BO3MOXXHOCTH MO3HAHUS MIPUPOIBI, B HEOOXOIUMOCTH Pa3yMHOTO MCIIOJIB30BaHUS TOCTHKEHUN HAYKH U
TEXHOJIOTHH JIJIsl JaTbHEHIIIET0 pa3BUTHS YEIIOBEYECKOTO OOIIECTBA, YBAKEHUE K TBOPIIAM HAYKH M TEXHUKH, OTHOIIICHUE K
(u3HKe KaK 3JIEMEHTY 00LIEYeIOBEYECKON KYIbTYpHI;

¢ CaMOCTOSITENIBHOCTh B MPUOOPETEHUH HOBBIX 3HAHUI U MPAKTUUYECKUX YMEHU;

e TOTOBHOCTb K BHIOOPY KH3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMHU U BO3MOKHOCTSIMU;

o MOTHBAIMs 00pa30BaTEIbHON AESITEIbHOCTH MIKOJbHUKOB HA OCHOBE JINYHOCTHO-OPUEHTUPOBAHHOTO MOAX0/3;

o (opMupoBaHue IEHHOCTHBIX OTHOIIEHUW APYT K IPYTy, YUYUTEIO, aBTOpAM OTKPBITHMM W W300pETEeHUi, pe3yJibTaraM
00yueHus.

MeTanpeaMeTHbIMU pe3yJabTaTaMU 00yueHUs: (PU3UKE B OCHOBHOM IIKOJIE SIBIISFOTCS:



e OBJIAQJICHUE HAaBBIKAMH CaAMOCTOSITEIBHOTO TIPUOOPETCHHs] HOBBIX 3HAHWUHW, OpraHM3AIMU ydeOHOH JesTEeIhHOCTH,
IIOCTAHOBKM LIEJIEH, INIAHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKH PE3yJIbTAaTOB CBOEU AECATEIBbHOCTH, YMEHHUSIMU MPEIBUAECTH
BO3MOYKHBIE PE3YJIbTATHI CBOUX JACHCTBUN;

o TIOHMMAHHE PA3TUYHA MEXKITY WCXOIHBIMU (paKTaMH W THUIIOTE3aMH JJIi UX OOBSCHEHHUS, TECOPETUUECCKUMH MOMACIISIMHU U
peaTbHBIMA OOBEKTAMHU, OBJIAJICHHE YHHUBEPCATHLHBIMH YUCOHBIMH JICUCTBUSAMHU HA MPUMEpPAX THUMOTE3 I OOBSICHEHUS
U3BECTHBIX (DAKTOB U HKCIEPUMEHTAIBHON MPOBEPKU BBIJBUTAEMBIX THIOTE3, Pa3padOTKH TEOPETHUYECKUX MO/Iee
IIPOLIECCOB UJIU

SIBIICHMI;

o (QopMupoBaHue yMEHHI BOCHPHHHMATh, MepepadaThiBaTh M NPEIbABIATH MHPOPMALMIO B CJIOBECHOW, OOpa3HOM,
CUMBOJIMYECKOM (opmax, aHaIM3UpOBaTh U IepepadaThiBaTh IMOJYYEHHYIO HWHOOpPMAIMI0O B COOTBETCTBUU C
MOCTABJICHHBIMHA 33Jla4aMH, BBIACISTH OCHOBHOE COJIEPKAHUE NPOYUTAHHOTO TEKCTa, HAXOJWTh B HEM OTBETHI Ha
MIOCTABJICHHBIE BOIIPOCHI U U3JIaraTh €ro;

o TMpPUOOpPETEHHE OINbITa CAMOCTOSITEIIBHOIO IOMCKA, aHajdu3a U 0TOOpa MH(POPMALMH C HCIOJIb30BAHUEM PaA3JIMYHBIX
HMCTOYHUKOB ¥ HOBBIX HH(OPMAIMOHHBIX TEXHOJOTUM JIJIsl pEIICHUS MO03HABATENIbHBIX 33/1a4;

e Ppa3BUTHE MOHOJIOTMYECKOW M JAMAIIOTMYECKOW peyu, YMEHHUS BbIpaXaThb CBOM MBICIM M CIOCOOHOCTH BBICITYLIMBATH
co0ecelHMKa, TIOHUMATh €ro TOUKY 3peHMs], TPU3HABATh MPABO JAPYroro 4yejaoBeKa Ha UHOE MHEHHUE;

e OCBOCHHE IIPUEMOB JICUCTBUI B HECTAHAAPTHBIX CUTYyAIUSIX, OBIAJCHUE IBPUCTUUECKIUMHU METOJIAMU PEIICHUS POOIIeM;

o (opMupoBanue ymeHui paboTaTh B IPYIIE C BBHIIIOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH, MIPEACTABISTh U OTCTAUBAThH
CBOM B3IJISAIbI U YOEXKIEHUS, BECTH JUCKYCCHIO.

IIpeaMeTHbIMH pe3yabTaTamMu 00yueHus Qusnke B 9 Kiiacce sBISIOTCS:

B TeM¢E 3aKOHbI B3aUMOJAEMCTBUS U IBUKEHUS TeJl:



—TOHUMAaHHUE U CIIOCOOHOCTh OMUCHIBATH U OOBSICHATH (DU3UUECKUE SABJICHUS . OCTyNaTENIbHOE JBUKEHNE, CMEHA JTHS U HOYM Ha
3emiie, CBOOOIHOE Ma/ICHUE TeJl, HEBECOMOCTb, IBUKEHHUE T10

OKPYXHOCTH C IOCTOSSHHOM 110 MOZYJIKO CKOPOCTBIO;

—3HaHHUE U CIIOCOOHOCTD JaBaTh OIMpeIeTCHHsI/ONrUcaHus (PU3NYECKUX MOHATUI: OTHOCUTEIBHOCTD JIBUKCHHSI, TEOLIEHTPUUECKast
Y TEIMOLICHTPUYECKAs CUCTEMBI MUPA; NIEPBasi KOCMHUYECKas

CKOPOCTb, PEAaKTHBHOE [BIKEHUE; (PU3MUECKHX MOJeNel: MaTephalibHas TOYKa, CHUCTEMa OTcueTa; (DU3MUECKUX BEIUYHH:
IIEPEMEILICHUE, CKOPOCTh PABHOMEPHOIO NPSMOJIMHEWHOIO JIBWKEHHs, MIHOBEHHAs CKOPOCTb U YCKOPEHME IIpU
PaBHOYCKOPEHHOM IPSMOJIMHEMHOM JIBUKEHUHU, CKOPOCTh M LIEHTPOCTPEMUTEIBLHOE YCKOPEHUE MPU PABHOMEPHOM JIBUKECHHUU
TEJIa 110 OKPY>KHOCTH, UMITYJIbC;

—TMOHUMAaHUE CMBICJIa OCHOBHBIX (DU3MYECKUX 3aKOHOB: 3aKOHBI HBIOTOHA, 3aKOH BCEMHUPHOIO TITOTEHUS, 3aKOH COXPaHECHHUS
HMMITYJIbCA, 3aKOH COXPAaHEHUsI DHEPTUU U YMEHUE NPUMEHATH UX Ha MPAKTUKE;

—YyMEHHUE MPUBOAUTH MPUMEPHI TEXHUUYECKUX YCTPOMCTB U KUBBIX OPraHU3MOB, B OCHOBE IEPEMEIICHUS KOTOPBIX JICKUT
MIPUHITUI PEAKTUBHOTO JBUKEHUS; 3HAHUE U YMEHUE OOBACHSTh

YCTPOMCTBO U ACHUCTBUE KOCMUYECKUX PAKET-HOCUTEIIEH;

—yMEHUE HU3MEPATh: MIHOBEHHYIO CKOPOCTb M YCKOpPEHME MpPU PaBHOYCKOPEHHOM IIPSMOJIMHEMHOM JIBUJKCHUU,
LEHTPOCTPEMHUTENIBHOE YCKOPEHHUE ITPU PABHOMEPHOM JIBUKEHUU T10

OKPYXHOCTH;

—YMEHHE UCITOJIb30BaTh MOTYUYEHHbIE 3HAHUS B TOBCEHEBHOM kM3HU (OBIT, SKOJIOTHS, OXpaHa OKPYIKAIOIIEH Cpebl).

B TeMe MexaHn4ecKkue Koie0aHus U BOJIHbI. 3BYK

—TOHAMaHUE U CIOCOOHOCTh OMHUCHIBaTh M OOBICHITH (YM3MUECKUE SBIICHUS: KOJCOAHWS MATEMaTHYECKOTO W TMPYKHHHOTO
MasITHUKOB, PE30HAHC (B TOM YHCJI€ 3BYKOBOI ), MCXaHUYECCKUE

BOJIHBI, JIJTMHA BOJIHBI, OTPAKCHHE 3BYKa, IXO;

—3HaHWE W CIHOCOOHOCTH JaBaTh ONpeAeiacHUS (U3HMYCCKUX TOHITHH: CBOOOJHBIC KoJieOaHMs, KojeOaTeabHas CHCTEMa,
MasITHUK, 3aTyXarolye KojieOaHusl, BRIHYKICHHBIC KOJICOaHMS,

3BYK M YCJIOBHS €T0 paclpoCTpaHeHUs; PU3MUCSCKUX BEIIMYMH: aMIUIUTYJa, IIEPUOJ] U 9acTOTa KojaeOaHul, COOCTBEHHAS YacTOTa
KOJIeOaTeIbHON CUCTEMBI, BBICOTA, [TEeMOP], TPOMKOCTH 3BYKa,

CKOPOCTB 3BYKa; (PU3UUICCKUX MOJICICH: TapMOHUYECCKHE KOJICOaHMs, MAaTeMaTHIYCCKUH MasTHUK;



—BJIaACHUC SKCIICPUMCHTAJIbHBIMH MCTOAAMHN UCCIICAOBAHUS 3aBUCUMOCTHU IICPHUOAa U YaCTOTEI KOoJICOAHMI MasgTHHUKA OT JJIINHBI
CIr'o HUTH.

B TEMC BHCKTpOMaI‘HHTﬂoe moJie

IMIOHUMAaHUE M CIIOCOOHOCTh OIMCHIBATH M OOBICHATH (PU3NUCCKUE SIBICHUS/TIPOIECCH: DJISKTPOMArHUTHAS WHIYKIIHS,
CaMOMHIYKIIMSA, IPEJIOMIICHUE CBETA, JUCIEPCHUS CBETA, MOTJIOIIE-

HHE Y UCITYCKAaHUE CBETa aTOMaMM, BO3HUKHOBEHHUE JIMHEMYATBIX CIIEKTPOB UCITYCKAHUS U MTOTJIONICHUS;

—3HaHWE W CIIOCOOHOCTH J1aBaTh OIPEACIICHUS/OMUCAHNs (U3MUECKUX TOHATHA: MarHUTHOE II0JIe, JUHUU MarHUTHOM
WHAYKIUHA, OJHOPOJHOEC MW HEOJHOPOJHOEC MATHUTHOE II0JIE, MATrHUTHBIM TIIOTOK, TEPEMEHHBIA JSJICKTPUYECKUM TOK,
AJIEKTPOMAarHuTHOE TOJIe, JIEKTPOMArHUTHBIE BOJIHBI, JJICKTPOMArHUTHBIC KOJIeOaHUsI, PAAMOCBS3b, BUAMMBIN CBET; (PU3HMUESCKUX
BEJIMYMH:

MarHuTHas WHAYKIWS, WHIYKTUBHOCTb, IIEPHOJ, 4YacTOTa M aMIUIUTyJa dJICKTPOMAarHUTHBIX KOJICOaHUM, IOKa3aTeIn
MPEJIOMJICHUS CBETA;

—3HaHue GopMyYJIUPOBOK, TIOHUMAHUE CMBICIIa 1 YMEHHUE MPUMEHSATh 3aKOH MPEJIOMJICHHS CBeTa M MpaBmiio JICHIIa, KBAHTOBBIX
nocTysnaToB bopa;

—3HaHWE HA3HAYECHUS, YCTPOMCTBA U TMPHUHIMIIA JCHCTBUA TEXHUUYECKHX YCTPOMCTB: AJIECKTPOMEXAHUYECKUN WHIYKIIMOHHBIN
reHepaTop MePEeMEHHOTO TOKa, TpaHchopMaTop, KoiaedaTeIbHbIN KOHTYD, IETEKTOp, CIIEKTPOCKOII, CrieKTporpad;

—[noHMMaHKEe CyTH METO/Ia CIIEKTPATIBHOTO aHAJIN3a U €70 BO3MOKHOCTEM |.

B TEMC CTpOGHI/Ie aToMa 1 aTOMHOI0 si/ipa

—TIOHUMaHHUE U CIIOCOOHOCTh ONMUCKHIBATh U OOBACHATDH (PU3UUECKUE SBICHUS: PaJUOAKTUBHOCTh, HOHU3UPYIOINE U3ITYUCHHUS;
—3HaHUE U CIIOCOOHOCTH JIaBaTh OMPEACNICHUS/ONMUCAHNUS (PU3UUECKUX TMOHSATUN: PaJMOaKTUBHOCTh, aib(a-, OeTa- U raMmMa-
JacTHUIlbl, (U3MYECKUX MOJENeH: MOJenu CTpoeHus aromoB, mnpemioxkeHHsie J[. Tomcomom u 3. Pesepdopaom;
NPOTOHHOHEHTPOHHAsT MOJENb aTOMHOTO siipa, MOJENb Npolecca JeleHHUs sapa aToMa ypaHa; (U3MYECKUX BEINYHH:
MOTJIOUICHHAS 1032 U3Ty4eHHs], KO (HULMEHT KauecTBa, YKBUBAJICHTHAs /1034, IEPUO]I IOJTypacnaia;

—YMEHHUE MPUBOJIUTH MPUMEPHI U OOBSACHATH YCTPOMUCTBO U MPUHIUN JCHCTBUS TEXHUYECKUX YCTPOUCTB U YCTAaHOBOK: CUETUUK
I'eiirepa, kamepa BuiibcoHa, y3bIpbKOBasi Kamepa, IEpHbIM peakTop Ha MEJICHHBIX HEUTPOHAX;



—YMEHHUE U3MEPSTh: MOIIHOCTD JI03bl PaJMOAKTHBHOI'O U3JIyUYCHHS OBITOBBIM JI03UMETPOM;

—3HaHue (HOPMYIMPOBOK, MOHMMAHKUE CMBICIA U YMEHHUE MMPUMCHSTh: 3aKOH COXPAHEHHS MACCOBOIO YHCJIa, 3aKOH COXPaHEHUS
3apsijia, 3aKOH PaJMOaKTUBHOTO paciaja, IPaBUIO CMIICHUS;

—BJIaJCHHE SKCICPUMCHTAIBHBIMH METOJAMU HCCICAOBAHUS B IPOIECCCE H3YYCHHUS 3aBHCHMOCTH MOIIHOCTH H3ITyYCHHS
MIPOJYKTOB paciiajia paJoHa OT BpEMEHHU;

—TMOHMMAaHHUE CYTU YKCIIEPUMEHTAIbHBIX METOI0B HCCICAOBAHHUS YACTHII,

—YyYMEHHE HCIIOJIb30BaTh MOJIYYCHHBIC 3HAHUS B ITOBCEIHEBHOM XU3HU (OBIT, SKOJIOTHS, OXpaHa OKPYKAIOIICH Cpe/bl, TEXHUKA
0C30ITaCHOCTH H JIp.).

B TeMe CTpoenue u 3Bosiouus Beesennoi

—IPEICTABIEHNE O COCTABE, CTPOCHNUH, TPOUCXO0KIEHUN U Bo3pacTe COITHEYHON CUCTEMBI,

—YMEHHUE NPUMEHATh PU3NYECKUE 3aKOHBI ISl 00bSICHEHUS ABMKEHUS I1aHeT COJIHEUHOM CUCTEMBI;

—3HaTh, YTO CYLIECTBEHHBIMHU MapaMeTpaMH, OTIMYAIOIIMMU 3BE3bl OT IUIAHET, SBISIIOTCS UX MAacChl U MCTOYHHUKH SHEPIHH
(TepMosiiepHbIE peaKIMK B HEAPax 3B€3]1 U paJUOAKTUBHbBIC

B HEJIpax IJIAHET);

—CpaBHUBATh (PU3NYECKHE U OPOUTANBbHBIEC MMAPAMETPHI MJIAHET 3€MHOUM TPYMIbl C COOTBETCTBYIOIIMMHU MapaMeTpaMu IJIaHET-
TMT'AHTOB U HAXOJUTh B HUX OOIIEe U pa3InyHOE;

—o00bsIcHATH cyTh b dekxta X. lomiepa; hopMyaupoBaTh U 00BSICHITH CYyTh 3aKoHa J. Xa0b0ja, 3HaTh, YTO ATOT 3aKOH SIBUJICS
AKCIIEPUMEHTAIIBHBIM MMOATBEPKIACHUEM MOJIENIN HecTalMOHapHOU BeenenHnou, otkpeiToit A. A. @puamanom.

OO0uuMu NpeMeTHBIMHU Pe3yJIbTaTaMu O0yYCHHSI 10 JAHHOMY KYPCY SIBIISIFOTCS:

—YyMEHHE TO0Jb30BaAThCSI METOJaMU HAyYHOTO HCCJIEJAOBAHMS SIBJICHUN MPUPOMBI: MPOBOIUTH HAONIONCHMS, IJIAHUPOBATH U
BBITIOJIHSATH DKCIIEPUMEHTHI, 00pabaThiBaTh pe3yJIbTaThl U3MEPEHU, MPEICTABIISATh PE3yJIbTaThl U3MEPEHUN C TTIOMOIIBIO TA0JIHII,
rpagukoB u (Hopmys, OOHAPYKUBATh 3aBUCUMOCTH MEXIY (U3HMUYECKUMHU BEIHMUYMHAMH, OOBSCHATH PE3YJbTaThl W JENIaTh
BBIBOJIbI, OTICHUBATh TPAHUIIBI TIOTPEIIHOCTEN Pe3yIbTaTOB U3MEPEHUN;

—Ppa3BUTHE TEOPETHUYECKOTO MBINIUICHUS Ha OCHOBE (DOPMUpOBAHUS YMEHUW YCTaHaBIMBAaTh (DAaKThl, pa3InyaTh MPUUUHBI U
CJIENICTBHSI, MCIOJB30BaTh (DU3MYECKUE MOJCIN, BBIJBUTATh THINOTE3bl, OTHICKUBATh M (OPMYIUPOBATH JOKA3aTEIHCTBA
BBIJIBUHYTBIX THITOTES..



Llenu nsyyeHuns
M3yyeHne p13nkm B OCHOBHOW LLIKOSE HarnpasfeHo Ha OOCTMXKeHWE Crefyowmx Lenen:
e yceOeHue 3HaHUlU o0 PyHOaMeHTasrbHbIX PU3MYECKMX 3aKOHaX U NpUHLUMNax, nexawmx B OCHOBe COBPEMEHHON dU3NYeCKom

KapTUHbI MUpa; Hanbonee BaXHbIX OTKPbITUAX B obnactu (pl/I3VIKVI, OKa3aBLUUX onpependrLuiee BIliMAHNE Ha pa3BUTUE TEXHUKN U
TEXHONOIMM; metTogax Hay4yHoro no3HaHua npunpoabl;

o o08J1a0eHuUe yMeHUsIMU NPOBOANTb HAbMOAEHUS, NNaHMPOBAaTb M BbINOMNHATL 3KCNEPMMEHTbI, BblABUraTb rMNoTe3bl U CTPOUTb
MOAENW, NMPUMEHNATb NONyYeHHbIE 3HaHUS MO dU3NKe ANst 0ObACHEHUSA pasHOOOpasHbIX PU3NYECKUX ABIIEHUIA U CBOMCTB
BELLECTB; NPaKTUYECKOro 1CMosb3oBaHUSA U3NYECKUX 3HAHWIA;, OLiIEHMBATbL JOCTOBEPHOCTb €CTECTBEHHOHAYYHON MHopMaLMK;

e paseumue No3HaBaTelbHbIX UHTEPECOB, MHTENMEKTYaNbHbIX U TBOPYECKMX CNOCOBHOCTEN B npouecce NpuobpeTeHns 3HaHun 1
YMEHUM MO (Pn3mnkKe ¢ UCNosib30BaAHNEM Pa3NNYHbIX MICTOYHUKOB MHAIOPMALIMKN U COBPEMEHHBLIX MHOPMAaLMOHHbBIX TEXHOSOMMN;

e 8ocrnumaHue y6exaeHHOCTM B BO3MOXHOCTM NO3HAHMS 3aKOHOB NPUPOAbl; UCNOMb30BaHUS AOCTMKEHUI PU3NKK Ha Graro
pa3BUTUS YernoBeYeCckon LMBMIM3aLnn; Heo6X0AMMOCTM COTPYAHMYECTBA B NPOLIECCE COBMECTHOIO BbINONHEHMS 3aaau,
YBaXXUTENbHOIO OTHOLLEHUS K MHEHUIO OMNMOHEHTa Npu obcyxaeHnn NnpobrnemMm ecTeCTBEHHOHAYYHOro coaepKaHusl; TOTOBHOCTU K
MOPanbHO-3TUYECKOW OLIEHKE MUCMONb30BaHNS HAayYHbIX JOCTUMXKEHWUIA, YyBCTBA OTBETCTBEHHOCTU 3a 3aLUUTY OKPYXKatoLLEen cpeabl;

e ucnosib308aHue NpuobpemeHHbIX 3HaHUU U yMeHUU ONsi peELLEHNs MPaKTUYeCKUX 3aaay NoBceaHEBHOM XN3HKU, oGecneyeHms
6e3onacHOCTM COBCTBEHHOW XXM3HW, paLMOoHaribHOro NPUMPOAONOSb30BaHMS Y OXpaHbl OKpY»KatoLen cpeap.

HocTtmxkeHue Lenen paboyen nporpammbl No usmke obecnevnBaeTcs peLleHneM creayowmx 3agay:
e 3HAKOMCTBO ODOYy4alLIMXCS C METOAOM HaY4YHOro NMO3HaHMSA U MeTo4aMu nccrenoBaHmst 0OBbEKTOB U ABNEHU NPUPOAbI;

° npmo6peTeH|/|e O6y‘-IaIOLIJ,VIMI/ICF| 3HAHUN O MEXaHNYECKUX, TEMNSOBbIX, ANEKTPOMarHUTHbIX U KBAHTOBbIX ABJIEHUAX, (pVI3VI‘-IeCKI/IX
BeJMIMYMNHaX, XapaKTepU3yroLnx 3T ABNEHNA;

o opmMpoBaHue y 06yvatoLLMXCS YMEHUIA HabntoaaTb NPUPOAHbIE SSBNEHUS U BbINOMHATL OMbIThl, flabopaTopHble paboTbl u
3KCnepyMeHTarnbHble UCCNeAoBaHUS C UCNOSb30BaHMEM U3MePUTENbHBLIX NMPUOOPOR, LUMPOKO NPUMEHSIEMbIX B NPAKTUYECKON
KU3HW;



oBllageHune O6y‘-IaI-OLLI,VIMI/ICFI O6LIJ,eHay'-IHbIMI/I NOHATUAMU: NPUPOAHOE ABJIEHNE, SMMNNUPUNYECKU yCTaHOBJ'IeHHbII7I CbaKT, np06nema,
rmnoTeasa, TeOpeTMHeCKMVI BbIBOA, pe3yribTaT aKcnepmmeHTaanon MPOBEPKU;

NMOHNMaHne 06y‘-IaPOLLI,MMI/ICFI OTNNYUn Hay4HbIX JAaHHbIX OT HeI'IpOBepeHHOIZ |/|chopmau,|/|m, LEeHHOCTU HayKn O51nA yaooBJ1eTBOPEHUA
ObITOBbIX, NPoOn3BOACTBEHHDbIX U KYJIbTYPHbIX I'IOTpe6HOCTeI7I YyerioBEKa.

O6wan xapakrepucTuka y4yeoHoro npegmeTta

YuebHbin npeameT «Pusmka» B OCHOBHOW 00LLLE06pa3oBaTENbHOM LLKONE OTHOCUTCS K YnCy 0bsi3aTenbHblX U BXoauT B PeaepanbHblii
KOMMOHEHT y4yebHOoro nnaxa.

Ponb Q)VISI/IKI/I B y‘-le6HOM nnaHe ornpeaendeTtcd cneayrowmMmm OCHOBHbIMU MOJTIOXEHUAMN.

Bo-nepBbiX, hmanyeckas Hayka aBnsieTcs oyHAaMeHTOM eCTECTBO3HaHNSI, COBPEMEHHOWN TEXHUKN U COBPEMEHHbIX MPON3BOACTBEHHbLIX
TEXHOMOMiA, NO3TOMY, M3y4asi Ha YpoKax pU3NKM 3aKOHOMEPHOCTU, 3aKOHbI U NMPUHLMMbI:

yyalmecs nony4varT ageKkBaTHble NPeACTaBeHns o peanbHOM hU3N4YEeCKOM MUPE;

NPUXoaaT K MOHUMaHUIO 1 6oree rnyboKoMy YCBOEHUIO 3HAHUIN O NPUPOAHBIX U TEXHONOMMYECKMX npoueccax, n3ydaemMblx Ha
ypokax éuonorum, dmsmnyeckom reorpadnmn, XmMmm, TEXHONOIUN;

Ha4yMHalT pa3bupaTbCa B YCTPONCTBE N NpUHLMNE OENCTBUSA MHOTOUYUCIIEHHBIX TEXHUYECKNX YCTPOUCTB, B TOM YMCHE, LUMPOKO
ncnonb3yembix B ObITy, U y4yaTcs 6e3onacHoMy 1 6epexHOMY MCNOfb30BaHNIO TEXHUKM, COBNIOAEHNIO NPaBU TEXHUKA
©e30nacHOCTM 1 oxpaHbl Tpyaa.

BO-BTOprX, OCHOBY U3y4eHUA (*)I/I3I/IKI/I B LLIKOJ1E COCTaBAeT MeTO4 HAy4YHOro No3HaHUA Mu1pa, N03TOMY y4Hallneca:

OCBauBalOT Ha NPaAKTUKE 3MMNUPUYECKME U TEOPETUYECKME METOAbI HAY4YHOrO NO3HAHWS, YTO CNOCOOCTBYET NOBLILLEHMIO KaYecTBa
MEeTOO0NOrMYECKUX 3HAHWUIA;

OCO3HaT 3HAYEHMEe MaTeMaTUYECKMX 3HAHUI U y4aTCsl MPUMEHSITb UX NMPY PELLEHMM LLUMPOKOro Kpyra npobnem, B TOM Yucre,
pa3HoobpasHbIx hranyeckmx 3agav;

NPUMEHSIIOT METO Hay4YHOro NO3HAHUS NPU BbINOMTHEHUM CAMOCTOSITENbHbLIX YY4EOHbIX 1 BHEYYEOHbIX MCCNegOoBaHNA N NPOEKTHbIX
pabor.



B-TpeTbux, npun nay4deHmm uankm ydawimecsa cucteMmatmyeckn paborarTt ¢ uHpopmaumven B Buae 6asbl hakTMYeCKux AaHHbIX,
OTHOCSLLMXCSA K U3ydaemou rpynne aBneHnm n oobektos. 3Ta nHdopmauus, NnpeactaBrieHHasi BO BCEX CYLLECTBYIOLNX B HACTOsILLEE
BpeMS 3HaKOBbIX cMcTeMax, knaccudpuumpyetcs, obobLiaeTca n cucteMaTmsmpyeTcsd, TO eCTb NpeobpasyeTcs yYalmmMmncs B 3HaHMe.
Tak oHM ocBaMBalOT METOAbl CAMOCTOATESNTbHOIO NMOMYyYEHNSA 3HAHUS.
B-yeTBepThIX, B Npouecce n3yvyeHms usnkm yvyalmecs ocBamBatoT BCE OCHOBHbIE MbICIIUTENbHbIE ONepaunn, nexallume B OCHoOBE
no3HaBaTesNlbHON AEATENBHOCTM.
B-naTbIX, ncTopuyeckmne acnektbl punankm NO3BONAIT yHaLMMCH OCO3HATb MHOrOrpaHHOCTb BAMSIHUS (OU3NYECKON HAyKn U ee naen Ha
passuTue LMBUIn3aLun.
Taknm obpasom, npenogaBaHne OU3NKM B OCHOBHOW LLIKOSE NO3BONSAET HE TONbKO peann3oBaTb TpeboBaHMs K YPOBHIO MOLATOTOBKM
yyalmxcs B npeamMeTHon 06n1actin, HO U B JIMMHOCTHOM M MeTanpeaMeTHOM obnacTax, kak ato npegycmoTtpeHo ®IrOC ocHOBHOro
obuero obpasoBaHus.
dopmMbl 1 METOAbI OPraHn3aumm y4ebHOM AEATENBHOCTM yYaLLMXCS B npolecce obyyeHus.
OcHoBHoOW ¢hopmMom opraHM3auum y4ebHOro npouecca siBngeTca KnaccHo-ypoyHas cuctema. B kavyectBe AONONHUTENBbHbBIX (hOpM
opraHusaummn obpasoBaTenbHOro Npouecca UCnonb3yeTcsl CUCTEMA KOHCYNbTaLWMOHHOW NOAAEPXKKM, MHONBUAYANbHbBIX 3aHATUMN,
camocToATeNbHas paboTa yyalmxcsi C UCNONb30BaHNEM COBPEMEHHbIX MHAPOPMALMOHHBIX TEXHOMOIMNA.
OpraHm3ayms COnNpoBOXAEHNS yYaLLUXCA HanpaBneHa Ha: co3gaHne ONTUMarbHbIX YCOBUN OBYYEHUST; UCKITIOYEHNE
NCUXOTPaBMUPYIOLLMX (PaKTOPOB; COXpPaHEHNE NCUXOCOMATUYECKOro COCTOSAHUS 300POBbS YYaLLUXCH; pa3BUTUE NONOXUTENbHOM
MOTMBALIMN K OCBOEHMIO MPOrpamMmbl; pasBuTme NHOMBUAYANbHOCTU N O4APEHHOCTU KaXKaoro pebeHka.
BuOdbI yyebHoU dessimenbHOCMU npu usy4yeHuUu ¢hu3uku

1. - BuAObl eATENBHOCTU CO CITOBECHOW (3HAKOBOW) OCHOBOW:

o CnywaHne o6 bACHEHNI yunTENS.

o CnywaHne n aHanus BbICTYNMEHWUA OAHOKNACCHUKOB.

o CamocTosTenbHas pabota ¢ y4ebHUKOM.

o PaboTa ¢ Hay4YHO-MoNynApHOM NUTEpaTypon.

o OT160p 1 cpaBHEHNE MaTepuarna rno HECKONbKMM UCTOYHUKaM.
o Hanuncanue pedepartos 1 goknagos.

o PelueHne TeKCTOBbIX KONIMYECTBEHHbBIX N KAYECTBEHHbIX 3a4au.



o

o

BbinonHeHve 3agaHumn No pasrpaHUYeHuIo NOHATUN.

CuctemaTtusauus y4yebHoro matepmana.

1. - BMAObI OEATENBHOCTN HA OCHOBE BOCNPUATUNA 3J1IEMEHTOB ODENCTBUTENBHOCTMU:

@)

HabnogeHne 3a AeMOHCTpaLMSAMN yYnTENS.

MpocmoTp y4ebHbIX PMNbMOB 1 Npe3eHTauni.

AHanus rpacukoB, Tabnuu, cxem.

Ob6bAcHeHMe HabngaeMbiX ABNEHUN.

N3y4eHne yctponctea npmbopos No MOAENAM N YEPTEXaM.

AHanms npobrieMHbIX CUTyaLUN.

1. - BuAbl eATENLHOCTU C NPAKTUYECKON (OrMbITHOM) OCHOBOW:

e PaboTta c onopHbiMK cxemamu.

o PeweHne omsnyeckmx sagau.

« Pa6ota c pasgatoyHbIiM MaTepuanom.

e V3amepeHune BENNYMH.

e [locTtaHoBka onbITOB Anst OEMOHCTpaunn Knaccy.

e [locTaHoBKka (*)pOHTaJ'IbeIX OnbITOB.

e BbinonHeHne ppoHTanbHbIX TabopaTopHbIX paboT.



®opMbl aTTECTALMM LLKONBbHUKOB.
ATTecTauusi LUKONbHUKOB, NPOBOAMMAS B CUCTEME, NO3BONSET, HAPSAY ¢ POPMUPYHOLLMM KOHTPOMNEM NPEeAMETHbIX 3HAaHUI, NPOBOANTb
MOHUTOPVHT YHUBEPCAanbHbIX Y NPEAMETHbIX y4ebHbIX OENCTBUIA.

1.

[MpomexyToyHas (bopmupytowlas) atTrectaums:
camocTtosaTenbHble paboTbl (40 10 MUHYT);
nabopatopHo-npakTuyeckue pabotbl (oT 20 Ao 40 MUHYT);
dpoHTanbHbIe onbIThbl (40 10 MUHYT);

AnarHoctTuyeckoe TeCTMpoBaHue (OCTaTouHble 3HaHWUS NO TeMe, YCBOEHUe TekyLlero y4ebHoro matepmana, ConyTcTByioLLee
NoBTOPEHNE) — 5 ...15 MUHYT.

NToroBas (KoHCTaTupyloLwas) atrectaums:

KOHTpOrnbHble paboTbl (40 MUHYT);

XapaktepHble 0COOEHHOCTU KOHTPOSbHO-M3MepuTenbHbIX MaTepuanoB (KUM) ons koHCTaTUpytowen aTtectauunu:

KM cocTaBnsitoTcsl Ha OCHOoBE KoandukaTopa,;
KM coctaBnsoTcs B COOTBETCTBUE C 0O0OLLEHHbIM NI1aHOM;

KONMMYeCTBO 3aaaHnii B 0600LLeHHOM NaHe onpeaenseTcs NpoaoIHKUTENBHOCTBIO KOHTPOIBHOM paboTbl U BpeMEHeM,
OTBOANMbIM Ha BbINONIHEHNE OAHOrO 3a4aHUs 4aHHOrO TUMNa M YPOBHS CIOXHOCTM No HopmaTtueam MMA;

TemaTuka 3agaHui oxeBaTblBaEeT NOJTHOE CoAepKaHne n3y4yeHHoro yuebHoro martepmarna n CoaepXuT anemMeHTbl OCTaTOYHbIX
3HaHWUN;

cTpykTypa KMM konunpyeT CTpYKTYpYy KOHTPOSIbHO-U3MepUTENbHbIX MaTtepuarnos TMA

NHdopmaums o konmyecTee y4ebHbIX YacoB



depepanbHbI 6a3ncHbIN y4ebHbIM NnaH ans obpasoBaTenbHbiX yupexaeHun Poccuiickon depepaumm otBogmT 68 Yacos B rog Ang
obs13aTenbHOro n3yyeHus puaunkn B 9 knacce, M3 pacderta 2 y4ebHbix Yaca B Hegento. B uenax ycnewHon caadm yqawmmmcsa MA
nporpamma moamguumMpoBaHa rno KofiM4yecTBy YacoB 1 paccudnTaHa Ha 102 yaca, no 3 4aca B Hegento. KonnyectBo y4ebHbix Hegensb B 9
knacce coctaBnseT 34. Ha pelwueHne 3agad otBegeHo gobasovHo 18 yacoB Ha NOBTOPEHME NPOMAEHHbIX TEM 3a Kypc 7-8 knacca.

KonunyecTtBo NnaHoBbIX KOHTPOSbHbLIX pabdoT 7 KonnyecTBo nnaHoBbIX TabopaTopHbiX paboT 9

YyebHo-TemaTnyeckum nnad 9 knacc

Ne m/m HaumenoBanue pa3jaeia Bcero yacos B Tom uncye, | B ToM uncie,
KOHTP. pao. Jad. pad
| 3aKOoHBI B3aUMOJICHCTBUS U JTBUKEHUS TET 34 4 2
1 Mexanunueckre KoueOaHusl U BOJHBL. 3BYK 11 1 1
11 DNEeKTPOMarHUTHOE M0JIe 18 1 2
v CtpoeHue aToMa M aTOMHOTIO siipa. ATOMHasi SHEPIUs 15 1 4
V Crtpoenue u 3Bororus BeeneHHoil. 6
Vi Ob6o061aro1iee MOBTOpeHNE 18 1(TecT Mo
¢popme OI'I)
Hroro 102 7+1 9




CopepxaHue yye6HOro npeameTa, Kypca

9 knacc (102 yacos, 3 4yaca B Hegenk) 3aKoHbl ABMXKXEHUA N B3aumoaenctTeus ten (34 yacos)

MaTtepuanbHas Toyka. Cucrtema otcyeta. [epemelteHne. CKOpOCTb NPAMOSIMHENHOTO PAaBHOMEPHOTO ABMXeHUS. [psMonHenHoe
paBHOYCKOPEHHOE [ABMXEHME: MTHOBEHHAsA CKOPOCTb, YCKOpeHWe, nepemMeLleHune. 'paumkn 3aBUCUMOCTU KUHEMATUYECKNX BENTUYNH OT
BpeMEeHU Npy paBHOMEPHOM U PaBHOYCKOPEHHOM ABMKeHUU. OTHOCUTENBHOCTb MEXaHNYECKOro ABMXeHUSA. VIHepumnanbHble cuctemMsl
oTcyeTa. [epBbin, BTOPOM 1 TpeTUin 3akoHbl HotoToHa. CBoBoaHoe nageHne. 3akoH BCEMUPHOIO TAroTeHNS. ICKyCCTBEHHbIE CMYTHUKN
3emnun. mnynbc. 3akoH coxpaHeHnsa nmnynbca. PakeTbl.

[emoHcTpaunn.

PaBHOMepHoOe npsimonuHenHoe asmxkeHne. OTHOCUTENbHOCTb ABMXKEHNSA. PaBHoyckopeHHoe ABuxeHne. CBoboaHoe nageHve Ten B
Tpybke HbloTOHA. HanpaBneHne cKopoCcTu Npyu paBHOMEPHOM ABUXKEHMMU MO OKPY>KHOCTWU. BTopon 3akoH HbtoToHa. TpeTun 3akoH
HbtoToHa. HeBecoMoCTb. 3akoH coxpaHeHUs nmnynbca. PeakTMBHOE ABMXKEHME.

JTabopaTopHble paboThbi:
1./ccnepoBaHue paBHOYCKOPEHHOIO ABWMXEHUNA Tena 6e3 HavanbHom ckopocTu. 2.MccnegosaHme cBob6oOAHOro NageHus.

Xapakmepucmuka OCHOBHbIX 8UO08 OesimefibHOCMU yYeHUKa (Ha ypoeHe y4yebHbix deticmeud):

PaccuntbiBaTh NyThb M CKOPOCTb TeNa npyv paBHOMEPHOM NPAMOSIMHENHOM ABWXeHUW. [peacTaBnaTb pesynbTatbl UISBMEPEHUN 1
BblYMCNEHM B Buae tabnuu n rpadukos. OnpeaenaTb NyTb, NPONAEHHLIN 3@ AAHHbIN NPOMEXYTOK BPEMEHW, N CKOPOCTb Tena no
rpadouky 3aBMCUMOCTU NYTU PAaBHOMEPHOIO ABWMXEHUS OT BpeMeHW. PaccuntbiBaTb NyTb U CKOPOCTb NPU PaBHOYCKOPEHHOM
NPSMOSIMHENHOM ABWXEHUUN Tena. BelumcnaTe yCcKopeHue Tena, cunbl, AENCTBYIOLEN Ha Teno, U Maccbl HA OCHOBE BTOPOroO 3aKoHa
HbtoToHa. M3mepaTb cunbl B3aMMoAenCcTBUA ABYX Ten. BbluMCNATb CUy BCEMUPHOro TAroTeHus. HaxoxaeHne npumepos
NMHepumManbHbIX U HeMHepumarnbHbIX CUCTEM OTcYéTa. PelleHne 3agad Ha JMHaMUKY paBHOYCKOPEHHOro ABWXKEHUS Tera no BepTukanm

MexaHun4yeckme konebaHusa n BonHbl. 3ByK. (114acoB)
KonebatenbHoe asmxeHne. KonebaHus rpysa Ha npyxunHe. CBoboaHble konebaHus.



KonebaTtenbHaga cuctema. MasatHuk. AMnnuTyaa, nepuog, Yactota konebanuin.

[MpeBpalleHns aHeprum npu KonebaTtenbHOM ABWKeHUN. 3aTyxawLwme konebaHus. BelHyxaeHHble KonebaHus. PacnpoctpaHeHne
konebaHun B ynpyrnx cpegax. lNonepeyHbie 1 NpoaonbHble BOMHbl. CBA3b ASIMHbI BOSHbI CO CKOPOCTBIO €€ pacnpoCTpaHeHUs n
nepuogom (4actoTton). 3BykoBble BOSHbI. CKOPOCTb 3BYKa. BbiCOTa M rpPOMKOCTb 3BYyKa. OXO.

[demMoHcTpaumn.

MexaHun4yeckue konebaHus. MexaHu4eckne BosHbl. 3ByKoBble koriebaHus. YCrnoBusa pacnpocTpaHeHNs 3BykKa.

JTabopaTopHas pabora:

1.AccnepnoBanHne 3aBMCMMOCTM Nepuoga u 4acTtoTbl CBOBOAHBIX KoNnebaHU HATSHOIO MasiTHUKa OT ero AfVHbI.

Xapakmepucmuka OCHOBHbIX 8UO08 OesimesibHOCMU y4YeHuUKa (Ha yposHe y4yebHbix delicmeautl): 3amepaTtb amnnutyay, nepuoay,
4YacToTy KonebaHun. Belumcnate npeBpalleHne aHeprum npu konebaTtensHOM ABVKEHUN. BbluMcnaTb aHepruto konebaHus rpysa Ha
npy>xuHe. BblumncnaTe CBA3b ANIMHbBI BOMHbLI CO CKOPOCTLIO ee pacnpocTpaHeHus n nepmoaom (4actoton). O6bSACHATL Npouecc
konebaHun MaaTHWKa. ViccnegoBaTtb 3aBUCMMOCTE nNepuoaa KonebaHun MmasTHUKa OT ero ASfIMHbI U aMnnuTyabl konebaHuin. BelumncnaTb
ATNNHY BOJTHbI M CKOPOCTb PacnpoCTpaHEHWs 3BYKOBbIX BOJTH.

QnekTpomarHuTHoe nose (18 4yacos)

OpHopoaHoe 1 HeOAHOPOAHOE MarHUTHOE nore. HanpaeneHve Toka 1 HanpasrieHne NIMHUI ero MarHUTHoro nons. MNpasuno 6ypaByuka.
O6HapyxeHune marHutHoro nons. Npasuno neson pykn. MHAyKUMa MarHUTHOro nons. MarHuTHbeIn noTok. OnbiThl Papages.
OrnekTpoMarHuTHas nHAyKuuns. HanpasneHme nHAyKUMOHHOro Toka. NMpasuno JleHua. AsneHne camonHaykununl eHepaTtop NnepemMeHHoro
Toka. [lpeobpa3oBaHnsa aHePruM B anieKTporeHepaTopax. JKosiornyeckme npobnemMol, CBA3aHHbIE C TENMOBLIMA U
rMOPO3NEKTPOCTaHUMAMU. DNEKTPOMarHMTHoe none. AnekTpoMarHuTHble BOMHbl. CKOPOCTb pacnpoCTpaHeHUs ANeKTPOMarHUTHbIX BOSTH.
KoHgeHcaTop. KonebatenbHbi KOHTYpP. MNpUHUUNGLI paganocBa3n u TeneBuaeHus. dnekTpoMarHnTHasa npupoga ceeta. lNornoweHve n
ncnyckaHve ceeta atomamu. [NponcxoxaeHne nmHendaTbiX CNeKTPOB.

[emoHcTpaunn.

YCTPOMCTBO KOHAEHCaTopa. QHEPrus 3apsKeHHOro KoHAeHcaTopa. JnekTpomMarHuTHasa nHaykums. MNpasuno JleHua. CamonHayKkums.
[MonyyeHne nepemMeHHOro Toka npu BpaLweHUn BUTKa B MarHUTHOM nosie. YCTPOMCTBO reHepaTopa NOCTOSIHHOrO TOKa. Y CTPONCTBO
reHepaTopa NepeMeHHOro Toka. YCTponcTBo TpaHcopmaTopa. Nepenada anekTpnyeckon sHeprum. nekTpoMarHuTHble konebaHus.
CBolicTBa af1EKTPOMArHUTHbIX BOSH. MpuHUmMn 4encTemsa MMKpodoHa 1 rpoMmkorosoputens. MNMpuHumnel paguocesasun. [lucnepcus 6enoro
ceeTa. NonyyeHne 6enoro ceeta Npu CNOXeHUn cBeTa pasHbiX LIBETOB.

JTabopaTtopHas paboTta:

1./3y4eHne aBneHuns anekTpoMarHUTHOM MHOYKUMN. 2.M13ydeHne ChnoLHOro 1 IMHENYaToro CrneKkTpoB NUCMYCKaHUS.

Xapakmepucmuka 0CHO8HbIX 8U008 OesimesibHOCMU yYeHUKa (Ha yposHe y4ebHbix delcmeaul):



SQKCNepUMeHTanbHO U3y4aTb YCTPOMUCTBO KoHAeHcaTopa. M3yyaTtb npaBuno JleHua. SKkcnepnMeHTanbHO n3yyatb siBfieHue
aneKkTpoMarHMTHoOn nHaykuun. O6bHapyxusaTb 4ENCTBME MArHMTHOIO MO Ha NPOBOAHUK C TOKOM. OBHapyXmBaTb MarHUTHOE
B3anmoaencrTame TokoB. [lony4yeHne 6enoro ceeTa nNpu CNoXeHUn cBeTa pasHbiX LIBETOB.

CtpoeHue atoma n atomHoro agpa (15 4yacos)
PagonoakTMBHOCTb Kak CBMAETENbCTBO CIIOXHOIO CTPOeHMst atomoB. Anbdoa-, 6eta- u ramma- nsnydenuns. OnbiThl Pesepdopaa.
AnepHaa mogens atoma. PagnoakTuBHble npeBpalleHns aToMHbIX aaep. [NpoTOHHO-HENTPOHHaA Moaerb aapa. 3apsagoBoe U MacCcoBoe
yucna. AgepHoele peakumun. [leneHve n cuHtes agep. CoxpaHeHue 3aps40BOro U1 MaccoBOro YMcen Npu SaepHbIX peakuusx.
[emoHcTpaunn
Mogenb onbiTa Pe3epdopaa. HabntogeHne TpekoB YacTuy, B Kamepe BunbcoHa. YCTPONCTBO M AENCTBME CHETUMKA MOHU3UPYHOLLUX
yacTuu.
JTabopaTopHble paboThbi:
1./3y4eHmne TpekoB 3apsXKeHHbIX YacTuL, No roToBbIM dooTorpadusm. 2.M3mepeHne eCTeCTBEHHOro paguaumoHHOro dooHa.

1. N3y4eHune geneHus saep ypaHa no potorpadunsam TpeKos.

4.0ueHka nepuoa nonypacnaga Haxogswmxca B BO3gyxe NPoAyKTOB pacnaga pagoHa.

XapakmepucmuKka OCHOBHbIX 8UO08 OesimesibHOCMU y4eHUKa (Ha yposHe y4ebHbIx

Oelticmeut):Habnogate NMHen4aTble CNekTpbl n3nyyvyeHns. Habnogate Tpekn anbda-yactuy, B Kamepe BunbcoHa. BelumcnaTtb gedekt
Macc 1 3Hepru cBA3n atToMoB. HaxoguTb nepuof nonypacnaga

pagnoakTnBHoro anemeHTa. O6cyxgatb Npobnembl BANAHUS pagMOakTUBHBIX U3MNYyYEHU Ha XMBblEe OPraHU3Mbl.

CtpoeHue n aBontounsa BceneHHon (6 yacos)

CoctaB cTpoeHue 1 npoucxoxgeHme ConHevHon cuctemsl. [naHeT 3emHou rpynnbl. bonblwme nnaHeTsl CoTHEYHON CUCTEMBI.
CTpoeHune nanyyeHue 1 aposntouna 3sesq. CtpoeHue 1 aponoumnsa BeceneHHon.

MosTOpeHue (18 YacoB)

MNepeyeHb yyebGHO-MeTOANYECKOTO U MaTepuanbHO-TEXHMYECKOro obecneyeHusi obpasoBaTenbLHOro npowecca

[ns 0ByyYeHns yyalumMxca OCHOBHOW LUKOMbl B COOTBETCTBUM C TpeboBaHnsMu PefepanbHOro rocygapcTBEHHOro o6pa3oBaTenbHOro
CTaHgapTa Heobxoguma peanusaumsa OeaTenbHOCTHOro noaxoda. [leaTenbHOCTHbIM noaxon TpebyeT NOCTOAHHOM onopbl npoLecca
obyyeHnsa pusmkn Ha

AEMOHCTPAaLMOHHBIN 3KCNEPUMEHT, NpakTU4eckne 3aHATUS U nabopaTopHbIe ONbIThl, BbINOMHAEMbIE yyalwmmnca. KabuHeT puaunkm
OCHAaLLEH KOMMMEKTOM AEMOHCTPaLMOHHOro 1 nabopatopHoro o6opyaoBaHus No uanke Ans OCHOBHOW WKonbl. OcHalleHve B 6onbLuen
YyacTu cooTBeTCTBYET [NepeyHtio obopynoBaHUsA kabuHeTa U3NKM U BKITIOYAET pasnnyHble TUMbl cpeacTs 0byveHus.



Bonbluyo yacTb 060pyaoBaHMsA COCTaBNAT y4ebHO-NpakTu4eckoe 1 y4ebHo-nabopaTopHoe obopyaoBaHne, B TOM YMCHE KOMMMEKT
HaTyparbHbIX 0OBLEKTOB, MOAENN, MPUOOPbLI U UHCTPYMEHTbI ANsi NPOBeAeHNS AEMOHCTPALNA N NPaAKTUYECKUX 3aHATUN,
AEMOHCTPaLMOHHble Tabnuubl, BUAEO, MeaMa OCHaLLleHMe.

B koMnnekT BXoAaT: KOMMNbIOTEP, MyNbTUMeOMA NPOEKTOP, KONNeKUUss Meama-pecypcoB, Bbixod B MHTepHeT.

YyebHo-MeToaANYECKUA KOMMIIEKT BKNOYaeT B cebs:

Y4yeb6Has nporpamma:
1.Mporpamma ocHoBHoOro obuiero obpasoBaHus. Pusmka:7-9 knaccol. — A. B. MNepbiwknH, E. M. I'yTHKK -M. dpoda. -2015

Y4ebHuKu:
®dusnka-9 k. YyebHuk /A. B. MNepblwknH- 4 -e n3a., ctepeotun.-M.: [lpoda, 2017.

ObopyaooBaHue kabuHeTa husnkm, Heobxoammoe ang peanusaumm paboyen nporpamMmmbl

CpeactBa obyyeHus.

HanmeHoBaHue Kon-
BO,
wT.

NEYATHBIE NOCOBUA

Tabnuua «llkana anekTpoMarHUTHbIX U3NYyYEeHUN»

Tabnuua «MexagyHapogHas cuctema eguHu (CH)»

Tabnuua «lpucTaBkmM 1 MHOXUTENW eANHUL, PUINYECKUX BENNYNHY

Tabnuua «(DyHLl,aMeHTaJ'IbeIe (pl/l3W-I€CKMG NOCTOAHHbLIE»

Komnnekt Tabnuy, no punsunke

olu|b|lwN|-
NP Rk R ]~

KoMnnekT Metogmyecknx pekomeHgauunm

QJIEKTPOHHBIE NMOCOBUA

\‘
H

KoMnneKT 3nekTpoHHbIX Nocobuin no dunaunke

8 KomnnekT AMckoB ¢ BUAE03anucamMm 4eMOHCTPALMOHHbBIX OMbITOB 1




OBOPYOOBAHWE OBLIEIO HASHAYEHNA

9 KoMnnekT anekTpocHabXeHuns 1
10 TepMOMETpP 3NEKTPOHHbIN 1
12 CTon-nogbeMHUK 1
OBOPYOOBAHVE ANA OEMOHCTPALINA

13 bapomeTp - aHepoug 1
14 BaHHa BonHoBas 1
15 Bepepko Apxumepaa 1
16 BbICOKOBOSbTHbIM UICTOYHUK HAMNPshHKEeHUs 1
17 ['vrpomeTtp BUT-1 1
18 XKenob Nanunes 1
19 N CTOYHWMK MOCTOSAHHOIO U NepeEMEHHOro HanpsxeHust B-24 1
20 KamepTOHbl Ha PE30OHUPYIOLLMX ALLMKAX 1
21 KoMnnekt gnsa 4eMOHCTpaUnin rno anekTpocTaTuke 1
22 Marpebyprckve nonywapus 1
23 MaHOMEeTP XUAKOCTHOW 1
24 MawwnHa anekTpudeckaa obpatumas (gBuraTesib-reHepaTop) 1
25 Habop feMOHCTpaunoHHbIN "l'eomeTprnyeckas ontTuka" 1
26 Habop kanunnspoB 1
27 Hacoc BakyyMHbIV 3MEeKTpUYeCcKUm 1
28 [MnuTKa anekTpuyeckasa manorabapuTHas 1
29 [Mpnbop «Tpybka Ana 4EMOHCTPAUUN KOHBEKLINWN B XXUOKOCTUY 1
30 [Mpnbop ANa 4EMOHCTPaUUKM AaBNEHNS B XXUOKOCTU 1
31 [Mpnbop Ana 4eMOHCTpaLmMm 3aBUCMMOCTM CONPOTUBINEHUS MeTanna oT Temneparypsbl 1
32 [Mpnbop gna gemMoHcTpauum npasuna JleHua 1
33 [Mpnbop Ana geMOHCTpaLmm TENNONPOBOAHOCTH 1
34 [Mpnbop Anga n3yyveHus nnaBaHus Ten 1
35 Mpnbop ona HabnaeHUss paBHOMEPHOIO OBWMXEHUS» 1
36 CTpenkn MmarHMTHble Ha NOCTaBKax 1
37 TennonpuemHuk (napa) 1

38 TpaHcopmaTop YHMBEPCasnbHbIA Y4EOHbIN 1

39 Tpybka HbloTOHa yHMBEpPCanbHas 1




40 Tpyb6ka c AByMS anekTpogamu 1
41 YCTPONCTBO A4JS18 3anucu konebaHum masTHUKa 1
42 LimnnHgp ¢ otnagatowmm gHoMm 1
43 LinnvHapbl CBUHUOBLIE CO CTPYroM 1
44 Lap ansg B3geluMBaHna Bo3gyxa 1
45 LWap lNackansa 1
OBOPYOOBAHWE 0114 ®POHTAJIbHbBIX IABOPATOPHbIX
PABOT
46 JlabopaTopHbI KOMMMEKT N0 MEeXaHWKe 12
47 JTabopaTopHbIN KOMMAEKT N0 MOMEKYNSPHOM (OU3MKE N TEPMOANHAMUKE 12
48 JTabopaTopHbI KOMMANEKT N0 3N1EKTPOANHAMUKE 12
49 JlabopaTopHbI KOMMNEKT NO ONTUKE 12
50 JTabopaTopHbIM KOMMAMEKT N0 KBAHTOBbLIM SABJIEHNSAM 12
51 Habop no anekrponuay 12
52 JTabopaTopHbIM KOMMNEKT NO 3N1IEKTPOCTATUKE 1
53 PaanokoHCTPYKTOPp 1
54 Mopenb anekTpogsuratens 1
55 Becbl y4ebHble TabopaTopHbIE SNEKTPOHHbIE 1
56 CeKkyHAOMED 3IIEKTPOHHbIN 1
57 [Mpnbop ANa n3yyveHus 3aBUCMMOCTU CONPOTUBIIEHUS METaNI0B OT TeMnepaTypsbl 1
58 Mpnbop ona nccnegoBaHnst 3aBUCUMOCTU COMPOTMBIIEHUSA NOSTYNPOBOAHUKOB OT 1
TemnepaTypbl
59 Mpnbop Anga nccneaoBaHUs 3aBUCUMOCTU COMPOTUBIIEHUS MPOBOLAHMKOB OT ANUHBI, 1
ceyeHust 1 maTepuana
60 [Mpnbop onga nccnegoBaHust 3BYKOBbIX BOSH 1
61 Habop ons nsyyenus 3akoHa bonnsa-Mapuotrta ¢ MaHOMETPOM 1
62 TpubomeTp nabopaTopHbIN 1

TpeboBaHWsi K YPOBHIO MOATOTOBKM BbIMYCKHUKOB, 00YyYatoLLMXCs NO AaHHOW NporpaMme:

MexaHunyeckue asBneHusa

BbinyckHuk Hayyumcsi:




o pacnosHaBaTb MeXaHW4eckue siIBreHnst U 06bSACHATb HA OCHOBE UMEILLIMXCS 3HAHMIN OCHOBHbIE CBOWCTBA WK YCIOBUS
NpOTEKaHUS 3TUX SIBNEHUIN: paBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMONIMHEHOE ABUXKEeHMe, cBobGoaHOe nNafeHue Ten,
HEBECOMOCTb, PaBHOMEPHOE ABUXEHME MO OKPY>KHOCTU, UHEPLMS, B3aUMOoZencTBMe Ten, nepeaaya AaBneHns TBEpabiMu
Tenamu, >XnakocTsiMmn 1 razaMu, aTMocepHoOe AaBreHne, NnaBaHne Ten, paBHOBecHe TBEPAbIX Ten, kornebaTenbHoe
ABWXKeHWe, pe3oHaHC, BOSTHOBOE [ABWXEHUE;

e OMNUCbIBATb U3YYEHHbIE CBOMNCTBA TEN U MEXaHUYECKME SIBNEHUS], UCNOMb3ys (ON3NYECKUE BENUYNHDI: MYTb, CKOPOCTb, YCKOPEHUE,
mMacca Tena, NI0THOCTb BELLEeCTBa, cuna, AaBfieHne, UMNynbC Tena, KNHeTU4eckasi SHeprusl, NoTeHumnanbHas aHeprus,
MexaHuyeckas paboTa, mexaHudeckasi MoLHocTb, KIM[ npocTtoro MexaHnama, cuna TpeHus, amnnuTyaa, nepuog u yactoTa
konebaHui, AnvHa BOSHbI U CKOPOCTb €€ pacnpoCTPaHEeHus; MpU onncaHun NpaBuIibHO TPakToOBaTb (OU3NYECKUIA CMbICH
NCMNOMb3yEeMbIX BEMMYMH, UX 0603HAUYEHUS U eAMHULbI U3MEPEHWNS, HaXOANTb POPMYIbl, CBA3bIBaIOLLME AAHHYIO (PU3NYECKYHO
BEMYMHY C APYTMMU BENUYMHAMU;

o aHanuaupoBaTb CBOWCTBA TES, MEXaHMYECKME SABIIEHUS U NPOLLECCHI, NCMOMb3Yysa PU3NYeCcKne 3akoHbl U NPUHLMIMBI: 3aKOH
COXpaHeHUsi 3Heprum, 3aKkoH BCEMUPHOro TAroTeHUs, paBHoaencTeyowasa cuna, |, Il u lll 3akoHbl HetoTOHa, 3aKoH
coxpaHeHust Mnyrnbca, 3akoH N'yka, 3akoH Nackans, 3akoH Apxumeaa; npy 9TOM pasnmyaTb CFIOBECHYO (hOPMYISIMPOBKY
3aKOHa M ero MaTteMaTU4ecKoe BblpaXXeHue;

o pasnuyatb OCHOBHbIE MPU3HAKN N3y4YEeHHbIX PUINYECKNX MOAENEN: MaTepmnanbHas Touka, HepuuanbHasa cuctema
oTcYyeTa;

o pelwaTb 3agayu, UCNonb3ys PU3nMyeckme 3aKoHbl (3aKOH COXpPaHEeHUS AHEPTNK, 3aKOH BCEMUPHOTO TATOTEHUS, NPUHLMN
cynepnoauumn cun, I, Il n 11l 3akoHbl Hel0TOHA, 3aKOH COXpaHeHUs uMnysnbca, 3akoH ['yka, 3akoH Nackans, 3akoH
Apxumena) n dopmyribl, CBA3bIBaOLLME (PU3NYECKME BESTUYUHDI (MYTb, CKOPOCTb, YCKOPEHME, Macca Tena, NNI0THOCTb
BellleCcTBa, cuna, AaBneHne, UMNynbC Tena, KNHeTUYeckasi aHeprusl, NoTeHuManbHasa aHeprus, MexaHmdyeckas pabora,
MexaHunyeckas MoLHocTb, KIM npocToro mexaHnama, cuna TpeHUsi CKOMbXEeHUS, amnnuTyaa, Nepuos U YyactoTa
konebaHuin, AnMHA BOMHbI M CKOPOCTb €€ pacnpoCTpaHeHUs): Ha OCHOBE aHanu3a yCcrnoBus 3a4ayn BblAenatb pusnyeckme
BENUYMHBI U POPMYIibl, HEOBXOANMbIE NS €€ peLleHns, U NPOBOANUTL PacyeThl.

BbII'IyCKHMK noNy4ynT BO3MOXHOCTb HAaYy4YUTHLCA:



NCMNONb30BaTb 3HAHUSA O MEXaHUYECKMX ABNEHMSAX B MOBCEOHEBHON XN3HM AN obecrneyeHns 6e3onacHoOCTU npu
obpalleHnn ¢ npubopamMm U TEXHNYECKMMM YCTPOUCTBaMU, A1 COXPaHEHMs 340POBbst U COBMOAEHNSI HOPM
9KOOrMYecKoro NOBEAEHMS B OKpy»KatoLLen cpeae;

npmuBoOnNTb NMpuUMepbl NPakTN4eCKoro Ncrosib3oBaHNA CbVI3I/I‘-IeCKI/IX 3HAHUN O MEXaHUYECKNX SABMNEHUSIX U (*)VI3I/I‘-IeCKI/IX
3aKOHax; UCrnonb3oBaHMsl BO30OHOBNSAEMbIX NCTOYHUKOB SHEPIrnn; 3KOJ1I0rmM4eCcKkmnx nocneacTeum nccregoBaHns
KOCMMNYECKOro npoCTpaHCTBA,

pasnuyaTb rpaHuLbl MPUMEHNUMOCTM (PU3NYECKMX 3aKOHOB, MOHUMATb BCeObLLMA XxapakTep dyHOaMEHTaNbHbIX 3aKOHOB
(3aKOH COXpaHEHMS1 MEXaHNYECKOW SHEePrimn, 3aKOH COXPaHEHUsI UMMYIbCca, 3aKOH BCEMUPHOIrO TArOTEHUS) U
OrpaHNYeHHOCTb UCMOMb30BaHMS YacTHbIX 3aKOHOB (3aKoH yka, 3akoH Apxumeaa v ap.);

npuémam nomcka n popmynmMpoBKM [OKa3aTeNbCTB BbIABMHYTLIX MTMNOTE3 M TEOPETUYECKUX BbIBOAOB HA OCHOBE
SMMUPUYECKM YCTAHOBINEHHbIX (DAKTOB;

HaxoauTb ageKBaTHYHO NpeasIoXKEeHHON 3ajade U3nyeckyo Moaesb, paspelaTb NpobrieMy Ha OCHOBE UMEIOLLINXCH
3HaHW MO MEXaHWUKe C UCMOSb30BaHNEM MaTeMaTUYeCKOro annaparta, oLeHMBaTb pearibHOCTb MNOSTy4YEeHHOro 3Ha4YeHus
dom3n4ecKkom BESTUYMHDI.

TennoBble siBNEHUS
BbInyCKHUK Hay4uTcs:

@)

pacno3HaBaTb TENsIoBble SBNEHUS U OOBbSCHATbL HA OCHOBE MMEHLLIMXCS 3HAHWUA OCHOBHbIE CBOMCTBA UIN YCIOBUS
npoTekaHus 3TUX SIBNEHU: Anddy3us, uameHeHne ob6beMa Ten Npu HarpeBaHun (oxnaxaeHun), 6onbLuas CXMMaemMocTb
rasoB, Marnasi CXMMaeMOCTb XWAKOCTEN U TBEPAbIX TEM; TEMNOBOE paBHOBECKE, UCTIAapeHMe, KOHOEHcaUus, NnaBnexHme,
KpucTannusauusi, KuneHme, BNaXXHOCTb BO3ayxa, pasnunyHble cnocobbl Tennonepeaayu;

onncbiBaTbh U3y4YeHHbIE CBONCTBA TEN U TEMMOBbLIE ABMEHUS, UCNONb3ys (U3NYECKMe BENMYMHBI: KONMYECTBO TENNOThI,
BHYTPEHHSSI SHEprus, TemnepaTypa, yaenbHas TeNNoeMKOCTb BELLEeCTBa, yaenbHas TennoTa nraBneHns u
napoobpa3soBaHus, yaenbHas TeNnoTa cropaHns Tonnmea, KoaddULMEHT NOMNesHOro AencTBns TENNOBOro ABUratens; npu
onMcaHUM NPaBUNbHO TPAKTOBaTb (PU3NYECKUIA CMbICIT UCMOMNb3YEMbIX BENTUYMH, UX 0603HAYEHUS U eOVHULbI U3MEPEHNS,
HaxoauTb OpPMYIibl, CBA3bIBAIOLLME OAHHYIO (PU3NYECKYIO BENUYUHY C APYTMMU BENTUYMHAMMU;



o

aHann3npoBaTb CBOWCTBA Ten, TENOBbIE ABNEHNA U npouecchbl, NCMOJib3yA 3aKOH COXpPaHEeHUA SHEPIUA; pa3nnyaTb
CInoBeCHYyHO (*)OpMyJ'IleOBKy 3aKOHa 1 ero MmatemMaTn4ecKkoe BblpaKeHne,

pa3sindatb OCHOBHbIE MPU3HAKN Moaenen CTPOEHNA ra3os, XUAOKOCTEN U TBép,D,bIX Ten,

pewaTb 3a4a4dn, UCMOMb3yHa 3aKOH COXpaHEeHUs SHeprumn B TENSOBLIX NpoLeccax, opMyIbl, CBSA3bIBatoLme husnyeckmne
BESTIMYUHBI (KONNMYECTBO TENSOThbl, BHYTPEHHSAS 3HEprus, TemnepaTtypa, yaenoHas TennoeéMKoCTb BewecTBa, yaensHas
TennoTa nnasneHnsa n napoobpasoBaHns, yaernbHasa TennoTta cropaHus Tonnmnea, Ko uLUMEHT NONE3HOro AeNCTBnNS
TEnnoBOro AsuraTerisi): Ha OCHOBE aHanu3a ycrioBus 3aa4vn BblaensaTb pusndeckne BesIM4nHbl 1 opmyInbl,
HeobxoauMble ONsl €€ peLLEHNs, N NPOBOAUTb PACYEThI.

BblnyCKHVIK noNny4ynT BO3MOXHOCTb Hay4YUTLCA:

o

NCNonb30BaTh 3HAHMS O TEMSOBbLIX ABNEHUAX B MOBCEAHEBHON XM3HM ANt obecneveHns 6e3onacHoCTX npm obpalleHnn ¢
npnbopammn N TEXHNYECKMMIN YCTPOUCTBAMM, SIS COXPaHEHMS 300POBbs U COBNOAEHNSA HOPM 3KOSTOrMYECKOro noBeaeHus
B OKpY)KatoLLen cpeae; NpMBOANTL NPUMEPbI 3KONOTMMYEeCKMX NocneacTBuin paboTbl ABUraTenen BHYTPEHHEro cropaHus
(OBC), TennoBbIX U rMApO3NEKTPOCTaHUNN;

npmnuBOoONTbL NMpuUMepbl NPaKTN4eCKoro Ncrosib3oBaHUA (*)I/I3I/I‘-I€CKI/IX 3HaHUIN O TENJIOBbIX SABMIEHUSX;

pasnuyatb rpaHnLibl NPUMEHNMOCTU PU3NYECKUX 3aKOHOB, MOHUMAaTbL BCEOOLLMIA XapakTep dyHAaMeHTamnbHbIX
p13nYECKNX 3aKOHOB (3aKOH COXPaHEHNsl SHepPrMmn B TEMNIOBbIX NPoLIeccax) U OrpaHUYEHHOCTb UCMONMb30BaHMSA YaCTHbIX
3aKOHOB;

npmémaM NnonCKa 1 C*)OpMyJ'IVIpOBKI/I OOKa3aTesNbCTB BblIABUHYTbBIX TMNOTE3 U TEOPETUHECKMX BbIBOAOB Ha OCHOBE
AMIMNPUYHECKN yCTaHOBJTEHHbIX q)aKTOB;

HaxoauTb ageKBaTHYHO NPeasIoXKEHHON 3a4adve n3nyeckyo Moaesb, pa3peLwlaTb NpobriemMy Ha OCHOBE UMEIOLLINXCA
3HaHUKM O TENJIOBbIX ABJIEHUAX C UCNOMb30BaHNEM MaTeMaTUYECKOro annapaTa U oueHMBaTh peanbHOCTb MOMyYeHHOro
3Ha4YeHns PU3NYeCKonN BENNYUNHDI.



ONEKTPUYECKNE U MArHUTHbIE SABIEHNS

BbINyCKHUK HayuuTCSA:

o

pacrno3HaBaTb AJ1IEKTPOMaArHNTHbIE ABJTEHUA U 0OBACHATL HA OCHOBE UMEILLIMXCSA 3HAHUIN OCHOBHbIE CBOWCTBA UK
YCIioBUA NMPOTEKAHUA 3TUX SAIBNEHUN: AJIEKTPU3aLnNA Tel, B3aMMoaencTBme 3apAaaoB, HarpesaHue rnpoBogHMKa C TOKOM,
B3aMMOOENCTBME MArHUTOB, ANEeKTpoMarHnTHada

MHAOYKUWNA, AEenCcTBME MarHUTHOro nons Ha npoBOAHUK C TOKOM, I'IpFIMOJ'II/IHeIzHOG pacnpocTpaHeHne ceeTa, oTpaxXeHne n npersioMmneHmne
cBeTa, gucriepcund ceeta,

o

OnMCbIBaTb U3yYeHHbIE CBOWCTBA TES1 U 3NEKTPOMAarHUTHbIE SIBNEHNUS, UICNOMNb3ysi PU3NYECKME BENMMNYMHDI: 3M1EKTPUYECKUIA
3apsi, cuna Toka, aNeKTpUYeckoe HanpshkeHne, aneKTpuyeckoe ConpoTuBIeHne, yaenbHoe ConpoTUBNEHNE BELLECTBA,
paboTa Toka, MOLLHOCTb TOKa, (DOKYCHOE pacCTosIHME U ONTUYEeCcKas cura NH3bl; NPY ONMcaHuM NpPaBUIbHO TpaKToBaTb
hbm3nYecKknii CMbICIT UICMONb3YEMbIX BEMMYMH, NX 0003HAYEHUS U eaMHULbI M3MEPEHUST; yKasbiBaTb hopMyIibl,
CBsi3blBatOLLNE AaHHYI0 (PU3NYECKYIO BENUYMHY C APYTMMU BENUYMHAMY;

aHanu3MpoBaTb CBOMCTBA TeS, 3NIEKTPOMarHUTHbIE SIBIIEHMS M MPOLIECCHI, MCMOMb3ys (OU3NYECKME 3aKOHbI: 3aKOH
COXpaHeHUs1 3NeKTpPUYEeCcKoro 3apsaa, 3akoH OmMa ans yyacTka uenu, 3akoH [xoyns— JleHua, 3aKoH NpsiMONTMHENHOTO
pacnpocTpaHeHUsi CBeTa, 3aKOH OTPaXXeHWs CBETA, 3aKOH MPENOMIIEHUSI CBETA; NPY 3TOM pasnnyaTtb CrIOBECHYHO
hopmMynmnpoBKy 3aKOHa U ero MaTeMaTU4YeCKoe BblpaXKEHUE;

pelaTtb 3agayn, ncrnonbays dunsnyeckme 3akoHbl (3akoH OMa A yyacTka uenu, 3akoH [pxoyns— JleHua, 3akoH
NPSIMONIMHENHOrO pacnpoCTPaHEHUsI CBETA, 3aKOH OTPaXXeHUs1 CBETA, 3aKOH NpesioMsieHms ceeTa) n oopmMyrsbl,
CBsi3blBatoLLME PU3NHECKME BENUUYNHDBI (CUITa TOKA, SNIEKTPUYECKOE HaNpsKeHWe, 3NeKTpPUYEeCcKoe CONpOTUBIIEHNE,
yAenbHOoe CoMpoTMBIEHME BelllecTBa, paboTa Toka, MOLLIHOCTb ToKa, (DOKYCHOE pacCTosiHME M ONTUYECcKasl cuna NH3bI,
bopMynibl pacyéTa aneKTPUYECKOro ConpoTMBIEHUS! NPW NocneaoBaTeNbHOM U napannenbHOM CoeauHEHUN
NMPOBOAHUKOB); HAa OCHOBE aHanms3a ycrnoBus 3afayquv BblaensTb U3nyeckme BENUUYNHBLI 1 (POPMYIbl, HEOGXoauMbIe ANs e
peLleHUs], 1 NPOBOANTL pacyeThbl.

BbIHyCKHVIK nony4yYnT BO3MOXHOCTb Hay4YUTLCA.



o WCMOMb30BaTb 3HAHNS 06 SNEKTPOMAarHUTHbIX IBNEHUAX B MOBCEOHEBHOW XU3HM Ans obecneyeHnss 6e3onacHoCcTy npu
obpalleHun ¢ npubopamMm U TEXHUYECKMMU YCTPOMCTBaAMM, ANS COXPAaHEHUS 300POBbs U COBMNIOAEHUS HOPM
9KOOrMYecKoro NOBEAEHMS B OKpy»KatoLLen cpeae;

o NpmnBOAUTb NPUMEPLI NPakKTU4eCKOro NCcrnoJib3oBaHUA CbVISI/I‘-IeCKI/IX 3HaHUKM O ANTIEKTPOMArHUTHbIX ABJIIEHUAX;

o pasnuyaTtb rpaHunLbl MPUMEHNMOCTU (PU3NYECKMX 3aKOHOB, MOHMMAaTb BCEOOLMIN XapakTep hyHaaMeHTarnbHbIX 3aKOHOB
(3aKOH COXpaHeHNs ANEeKTPUYECKOro 3apsaaa) n orpaHUMYeHHOCTb UCMNOJSTb30BaHUSA YaCTHbIX 3aKOHOB (3akoH Oma ons
yyacTka uenu, 3akoH [hxoyna—JleHua v gp.);

o npmémaM NOCTPOEeHNA (bVI3I/I‘-IeCKI/IX MoAernen, noucka u d)OpMyJ'IVIpOBKI/I OOKa3aTesibCTB BbIABUHYTbIX TMNOTE3 U
TeopeTn4eCKmnx BbiIBOOOB Ha OCHOBE SMIMNPUYHECKN YCTAHOBJ1EHHbLIX d)aKTOB;

o HaxoauTb aAeKBaTHYHO npe,u,nox(eHHon 3afjave (*)I/ISI/I‘-IeCKy}O Mogernb, pa3pellaTtb np06nemy Ha OCHOBE MMEKLLNXCA
3HaHun o6 ANEKTPOMAarHnTHbIX ABNeHnAxX ¢ NCnoJib3oOBaHMEM MaTEMATUYECKOro anrapaTta U oueHnBaTb pealfibHOCTb
NnoJ1Iy4eHHOro sHa4eHuA (*)I/ISI/I‘-IGCKOIZ BEJINYUHbI.

KBaHTOBbIE aBNeHUsa
BbInyCKHUK Hay4uTcs:

o pacno3HaBaTb KBAHTOBbIE ABJTEHUA U 06BACHATL HA OCHOBE MMEKLLMXCHA 3HAHUN OCHOBHbIE CBONCTBA UK ycroBu4d
NMPpOTEeKaHUNA 3TUX SIBNIEHUI: eCTECTBEHHAs U MCKyCCTBEHHad paanoakKTUBHOCTb, BO3HUKHOBEHNE nnMHen4aToro CreKkTpa
N3NTydYeHUd;

o ONnnCbiBaTb N3y4YEHHbIE KBAHTOBbIE ABJTIEHUA, NCMOJ1b3YA C*)VI3I/I‘-IeCKI/Ie BEJTMYNHbI: CKOPOCTb 3NTEKTPOMArHUTHbLIX BOJIH,
OJ1MHa BOJTHbI 1 H4aCTOTa CBEeTa, nepuoa nonypacnaga; rnpu onnmcaHnm npaBuiibHO TPAKTOBATb ¢)M3VI‘-IeCKI/IIZ CMbICI
MCNoJib3yeMbIX BEJTUYNH, NX 0603Ha4YeHnsa n egnHULbI

n3mepeHus; ykasbiBaTb QOPMYIbl, CBA3bIBAOLLME AAaHHYIO (PU3NYECKYIO BEMUYUHY C APYTMMU BENTMYMHAMMU, BbIYUCASTb 3HAYEHNE
doM3N4ECKON BESTUYMHDI;



aHann3npoBaTb KBAHTOBbIE ABJ1IEHUA, NCNOJb3yA q)msmqecme 3aKOHbI 1 NOCTYNaThbl: 3@aKOH COXpaHEeHUA 3HEPrmn, 3akoH
COXpaHEeHUA SNEKTPUHECKOro 3apdna, 3akoOH COXpaHeHnda MacCcoBOro 4Ymncria, 3akOHOMepHOCTU U3ny4yeHna n nornoweHnd
cBeTa aTOMOM;

pa3findatb OCHOBHbIE MPU3HAKN HﬂaHeTapHOVI mMmogernu atomMma, HyKJ'IOHHOI7I Mozaesin aToOMHOro A4pa;

NPUBOAMUTL NPMMepbl NPOSIBEHNsI B NPUPOAE M NPAKTUYECKOro MCNOSb30BaHUS PaaMoakTUBHOCTU, SAEPHbIX U
TepPMOSAEPHbIX peakumin, NMHenyaTbiX CNEKTPOB.

BblnyCKHVIK nony4ynT BO3MOXHOCTb Hay4YUTLCA:

o

McnoJsib3oBaThb MNMoJilyd4eHHble 3HaHUA B NoBCEOHEBHOM XMU3HMN npu o6pau_|,eH|/||/| C np|/|6opaM|/| (C‘-IeT‘-IVIK MOHNU3NPYOLWNX
YyacTtuu, nosmmeTp), O COXpaHEeHUA 300PpOBbA U cobntoaeHus HOPM 3KOJ10rm4ecKkoro noeegeHms B Opr)KalOLLl,elz cpene,

COOTHOCUTb SHEPINIKO CBA3N aTOMHbIX AA4ep C ,D,e(beKTOM MaccChbl;

NPUBOAUTL NPUMEPbI BIUAHUA PaaNOaKTUBHBLIX U3MYYEeHWUI Ha KUBbIe OPraHn3Mbl; MOHUMAaTh NPUHLIMM AEeNCTBUSA
[031MeTpa;

NMOHUMaTb 3KONornyeckme Npobremsl, BO3HMKAOLLME NPU UCMONb30BaHUN aTOMHbIX 3MIEKTPOCTaHUMI, U NYTU peLLeHus
3TMX NpobGrem, NepcnekTUBbl MCNOSb30BaHMSA YyNpaBisieMoro TEpMOSiAEPHOrO CUHTE3a.

Cnucok nutepaTtypbl

OCHOBHOM CNUCOK nutTepaTtypbl And yuyntens:

1. A. B. lMepblwkuH, E. M. IN'yTHUK. [Nporpamma no gmaunke Ans OCHOBHOM LKonbl. 7-9 knaccel., Apoda, 2012



2. ®usuka. 9 knacc. YuebHuk (aBTop A. B. MepbiwkuH, E.M. TN'yTHUK), Opoda, 2017

dusuka. Metoagnyeckoe nocobue. 9 knacc (astopbl E. M. I'yTHUK, E. B. Pribakosa), Opoda, 2012

W

®usumka. TecTtbl. 9 knacc (aBTopbl H. K. XaHHaHoB, T. A. XaHHaHoBa), [poda, 2012

5. C6opHuk 3agay no dusnke 7-9 knacc (B. W. Jlykawumnk) nocobue ansa obuieobpasoBaTtenbHbiX yupexaeHu —M.: MNpoceeleHme,
2014r.

6. CamocTosiTenbHble U KOHTposbHble paboTsl (J1. A. Kupuk) — M. Unekca, 2012.

7. ®usuka : Qupaktnyeckme matepuansl ans 9 knacca (E. A. MapoH) — M. : Ipoda, 2013.

J[lononHUTENbHbIN CNUCOK NUTEePaTypbl ANS yYUTENS:

1. YHuBepcanbHble NoypoyHble pa3padoTku no gusmke (B.A. Bonkos C. E. MNMongaHckun)-M. BAKO, 2013
2. TectoBble 3agaHus no guauke. 9 knacc (H. . Maenexko, K. I1. NaeneHko). — M. : LkonbHas npecca, 2007.
3. ®usuka. OnopHble KOHCNEKTLI U pa3HoypoBHeBble 3agaHusa 9 (E. A. MapoH) — Cn6. OO0

«Buktopusa nntoc», 2013
4. Anpaktnyecknin matepuan no dusnke ans cpegHen wkonbl (H. B. CmupHoB, . B. CmupHoBa) — Cn6.: LLkonbHas nura, Jlema, 2012.
5.MeToauka npenogaBaHusa puaunku B 7-8 knaccax cpegHen wkonbl. (B.MN. Opexosa, A.B. Ycosa) - M.: lNpoceeweHne, 1972

OcHoBHOW cnNNCoK nnTepaTtypbl 4nda yd4eHuKka:

1 dusumka. 9 knacc. YuebHuk (aBtop A. B. MepbiwkunH)- M.:Apoda, 2017 2 C6opHuk 3agad no duauke 7-9 (A. B. MepbiwknH) - M.:Opoda,
2016

3.CbopHuk 3agay no cdumsnke 7-9 knacc (B. U. Jlykawmk) nocobue ana obueobpasoBartenbHbix yupexaeHun —M.: MNMpoceeleHune, 2014r.



[onONHUTENbHbIN CANCOK mTepaTypbl And y4eHUKa:

1. ®usmka. OnNopHble KOHCNEKTbI U pa3HoypoBHeBLIE 3aaaHnsa 8 (E. A. MapoH) — Cnb. OO0

«BukTopusa nntocy», 2013
1. dusumka. Paboyasa teTpagb. 9 knacc (aBtopbl T. A. XaHHaHoBa, H. K. XaHHaHoB), [Apoda, 2013

1. Oupaktudecknin matepman no gusmke ansa cpegHen wkonol (H. B. CmupHoB, N. b. CmunpHoa) — Cnb.: LLkonbHaga nura, Jlema,
2012.

TecTtbl no omsnke? 310 o4veHb npocto! (.M. lenbdoraT, J1.A. Kupuk )- M.: UTIEKCA,2010 5.Uctopuryekne 0630pbl B Kypce on3unku
cpegHen wkonbl (B.M. lykos)-M.: MNpoceeweHune, 19

KaJ’[eHI[apHO — TEMATHIECKO€ IIJIAHUPOBAHUE (1)1/131/11(3 9 kJaacc

Ne Dara Pa3sgen, Tema ®dopmbl MnaHupyemble pe3ynbratbi
MnaH dakT YpOKa 3aHATUMN MpeameTHble yya
1 3.09. MaTepuanbHan Nekumna | - Habnogatb M ONUCLIBATb Jluunocmmu
2024 To4Ka. Cuctema NPAMONUHEHOe N paBHOMepHoe | blé-
oTcHeTa. OBUXKEHMNE TeNIeXKM C Dopmupo
- BaHUEC
KanenbHUUEw; CAMOCTOST
- onpenenaTb No eHTe co eTBHOCTH
cneflaMu Kanesb BUA, ABUKEHUS B
TENIEXKU, NPONAEHHDIN eto NyTb U npuobpete
NPOMEXKYTOK BpeMEHM OT Havana HAN
OBUXKEHNA 00 OCTAHOBKM; ?g::Kﬁ’
- 060CHOBATb BO3MOHOCTb mpaKTHIeC
3aMeHbI TENIEXKKU ee MOAENbIO — KHX
MaTepmanbHOM TOYKOMN — gns YMEHUIA,
ONUCaHUA ABUKEHUSA [EHHOCTH




MepemelyeHune

Jlekuua

- NPUBOANTb MPUMEPDI, B KOTOPbIX
KOOPAMHATY ABUMKYLLLErocsa Tena B
N060 MOMEHT BPEMEHU MOMKHO
onpeaenunTb, 3Has ero HayasibHyto
KOOPAMHATY 1 COBEPLUEHHOE MM 33
[OaHHbIV NPOMENKYTOK BPEMEHM
nepemeLLeHne, N HeNb3s, eciu
BMECTO nepemeLleHus 3agaH
NPONAEHHbIM NyTb

Onpegenenune
KOOpPAMHATbI
ABUXKyLLeroca Tena.

Jlekuma

- Onpegenntb Mo4ayAnN U NPOEKLUM
BEKTOPOB HA KOOPZMHATHYIO OCb;

- 3aNUCbIBATb YpaBHEHWUE A/iA
onpeaeneHns KoopanHaTbl
ABVKYLLErocs Tesla B BEKTOPHOW U
CKanapHoi ¢opme, MCNONb30BaTb
€ro A/1A peLleHns 3agau

10.

MepemeLlieHune npu
NPAMOSIMHENHOM
paBHOMEpPHOM
OBUXKEHUN

JNlekuua

- 3anucbiBaTb popmybl: gns
HaXOXAEeHUA NPOeKLUU U moayna
BEKTOPa NepemeLleHus Tena, o
BbIYMCNIEHMA KOOPAMHATDI
ABVKyLLEeroca Tena B Nto6ol
3aZlaHHbIN MOMEHT BpeMEHM;

- lOKa3blBaTb PaBEHCTBO MOAYANA
BEKTOpa NepemeLLeHunA
npoiaeHHOMY NYyTU U NaoLLaan
noa rpadMKom CKopocTy;

- CTPOUTL rpadmMKM 3aBUCMMOCTH

13.

MpAmonnHeliHoe
paBHOYCKOpEHHOE
OBUXKEHMe.
YcKkopeHue.

Jlekuma

- O6BACHATL PUINYECKUIA CMbICA
NOHATUIA: MFTHOBEHHAA CKOPOCTb,
YCKOpeHue;

- NPUBOANTbL NPUMEPBI
pPaBHOYCKOPEHHOTO ABUMKEHUA;

- 3anucbiBaTb popmyny ana

oro
OTHOILIEHH
s K cebe u
OKpYXaro
IIHAM, K
mpuobpere
HUIO
HOBBIX
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eu
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[MO3HAaBaTe
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menw; ped
JIEKCHSI
croco0oB
U yCIOBHIl
JIEHCTBHS,
KOHTPOJIb
U OLIEHKA
nporecca
"
pe3yybTaT
OB
JIEATEIILHO




onpegeneHnAa yCKopeHuAa B

BEKTOPHOM BUAE U B BUAE
NpoeKuMii Ha BblI6paHHYo OCb;
- NIPUMEHATb GOPMY /bl ANA
pelleHuns 3a4ay, BblparkaTb Ntobyto
N3 BXOAALLMX B HUX BEJIMYMH Yepes
OCTa/ibHble
16. CrkopocTb NeKkuma | - 3anmcaTb GopmMybl, YATATb U
NPAMO/IMHENHOTO CTPOUTb rPadMKN 3aBUCMMOCTH;
PaBHOYCKOPEHHOTO - pewaTb pacyeTHble U
ABIKEHs. [paduk KauyeCTBEHHbIe 3a4a4M ¢
cropocty. NpPUMeHeHNEM YKasaHHbIX Gopmyn
17. NepemelieHne Nekupa | - HabntoaaTo ABUNKEHUE TENEKKM C
Tena npu KanenbHULUEN;
NPAMO/INHEHHOM - lenaTb BbIBOAbI O XapaKTepe
PaBHOYCKOPEHHOM OBVXKEHUA TENEXKKMY;
'”'BM)KEHMMv%a - BbIYUCNATb MOAY/b BEKTOPA
Ha4ya/lbHOU
cKopocTH, nepemeu.l,eHuvm, COBepLUEHHOrO
20. Mepemewenne Jlekupa | MPAMOJIMHEHO U PaBHOYCKOPEHHO
Tena npu OBVKYLLMMCA TEIOM 3@ N-10
APAMOAMHERHOM CEKYHAY OT Hayana ABUXKEHUS, NO
pPaBHOYCKOPEHHOM MoAyNto nepemelleHus,
ABUKEeHUM 6e3 coBepLIeHHOro 1M 3a k-to cekyHay
HayaNbHOM
CKOpOCTH.
23. OTHOCUTENbHOCTb Nekuyma - Habntopatb 1 onucbiBaTb
ABUXKeHUA OBVXKEHWE MasTHMKa B ABYX

cucTemax oTcyeTa, ogHa U3
KOTOpPbIX CBSA3aHa C 3eMnei, a
Apyras c NeHTOM, ABUXKYLLEeNCcA
paBHOMEPHO OTHOCUTE/IbHO
3emMnu;

- CPaBHUBATb TPAEKTOPUU, NYTH,
nepemelLLeHuns, CKOPOCTH
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yauTeNeM
u
CBEPCTHHK
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ne

LIeJIN; TIOC
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MaATHUKA B YKAa3aHHbIX CUCTEMAX
OTCYETQ;

- NPMBOANTL NPUMEPHI,
NOACHAIOLNE OTHOCUTEIbHOCTb
OBUXKeHuA
10 | 24. PelweHune 3agau. Camocto | - PewaTb pacyeTHble 3a4a4mM C
aTenbHas | MPUMeHeHnem dopmyn,
NoAroToBKa K KOHTPOJIbHOM paboTe
paboTa
11 27. NabopaTtopHas Mpaktny | - Monb3yACb METPOHOMOM,
pabora Ne 1 eckas onpefenAaTb NPOMEXKYTOK BpemMeHun
« UccneposaHue OT Hayania PaBHOYCKOPEHHOro
PaBHOYCKOPEHHOTO paboTta ABUKEHUA WapUKa U ero
,u,BM)KeHMﬂv6e3 OCTaHOBKM;
HayasbHOM
CKOpOCTU» - ONpeaenaTb yCKopeHune
ABUMXEHUA LWapuKa 1 ero
MrHOBEHHYIO CKOPOCTb nepes,
YAAPOM O UNINHAP;
- NPeAcTaBNATb pe3yibTaThbl
N3MepPEHUI U BbIYNCIEHUI B BUAE
Tabauu, n rpadmKos;
- No rpaduKy onpenensTb CKOPOCTb
B 3a/1aHHbIA MOMEHT BPEMEHMU;
- paboTaTb B rpynne
12 30. KoHTponbHan Camocto | - PewwaTb pacyeTHble 3a4a4m C
5;i2:oﬁiliemoe Arenoian | MPYMEHEIIEN bopmyn
paBHOMepHoe U paboTa
paBHOYCKOpPeHHoe
ABUKEHMEY
13 1.10. NHepumnanbHble Nekumna | - HabntogaTtb nposBaeHme

CcUCTeMbI OTCYeTa.
MepBblii 3aKOH
HbtoTOHa.

NHepuuu;
- NPUBOAUTbL NPUMEPDI
NPOABAEHWNA MHEPLMMY;

BOIIPOCOB
COTPYIIHU
YeCTBO B
TIOMCKE U
cbope
nH(popMaIl
WH; yIpaB
JIEHHE
MOBEAEHN
eM
mapTHepa
KOHTPOJIb,
KOppeKIIH
s1, OLICHKAa
JNeNCTBUN
mmapTHepa;
YMEHHE C
JIOCTaTOYH
o
MOJIHOTOM
u
TOYHOCTD
10
BEIpaXKaTh
CcBOU
MBICIIA B
COOTBETCT
BHUH C
3aa4aMK
"
YCIIOBHSM
u
KOMMYHHK
aLyu;
BIIaIEHUE
MOHOJIOTH
YeCKO# 1
HAJIOrnye




- pelaTb KayeCcTBEHHbIe 334a4M Ha
NPMMEHEHME NepPBOro 3aKOHa
HbloTOHa

14

BTopoit 3aKoH
HbloTOHa.

Nekuua

- 3anucbiBaTb BTOPO 3aKOH
HbtoToHa B BUAe GopMybl;
- peLaTb pacyeTHble U1
KayecTBeHHble 334a4M Ha
NpYMeHEeHWe 3TOro 3aKoHa

15

TpeTuii 3aKoH
HbloToHa

NeKkuus.

- HabntopaTb, onucbiBaTb U
06BACHATL ONbITHI,
UANCTpUpYoLnE
CNpaBegIMBOCTb TPETbEFO 3aKOHA
HblOTOH3;

- 3anucbiBaTb TPETMIA 3aKOH
HbloToHa B BUAe dopmyinbl;

- pewaTb pacyeTHble U
KayecTBEHHbIe 334a4M Ha
NpPUMeHeHMe 3TOro 3aKOHa

16

PeweHwne 3agau

Camocto
ATeNbHanA

paboTa

YMeTb pewaTtb 334341 Ha 3aKOHbI
HbloTOHa.

17

11.

CsoboaHoe
nageHue Ten

Jlekyma.

- Habnwopate nageHne ogHuX u Tex
e Ten B BO34yXe U B
pa3peXKeHHOM NPOCTPaHCTBE;

- AenaTb BbIBOA, O ABUKEHUN TEN C
0AMHaKOBbIM YCKOPEHMEM Npwu
OEeACTBUM Ha HUX TOSIbKO CU/bI
TAXECTH

18

14.

[AsuxeHue Tena,
6pOoLLEeHHOro
BEPTUKaNbHO
BBEpX.
HesecomocTb.

Nekuuma.

- HabntoaaTb onbiThl,
CBMAETENbCTBYIOLME O COCTOAHUM
HEeBECOMOCTU Ten;

- caenaTb BbIBOA 06 yCNOBUAX, NPU
KOTOPbIX Tesla HaxoAAaTcA B

CKOH
¢dbopmamu
peyn.
Pezynamu
8Hble:
ITOCTaHOBK
a yueOHOM
3ama4d Ha
OCHOBE
COOTHECEH
U TOTO,
YTO yXKe
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s, ¥ TOTO,
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OYHBIX
uenei ¢
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a;
COCTaBJICH
vie TIaHa
u
nociea0Ba
TEJILHOCTH
JIEUCTBUM,
KOHTPOJIb
B (hopme
CpaBHEHHS
crocoba




COCTOAHNN HEBECOMOCTHU,

- U3MepATb YCKOopeHUe cBo60AHOro
nageHus;
- paboTaTb B rpynne
19 15. NabopatopHas Mpaktny | - U3mepATb yCKOpeHue
pabora Ne 2 ecKas cBoboaHOro nageHus;
« MccnepgoBaHue - paboTa B rpynne
cBoboaHoro paboTa
nageHna»
20 | 18. 3aKoH BcemupHoro | Jlekuma | - 3anMcbiBaTb 3aKOH BCEMUPHOTO
TArOTEHUA. TAroTeHuA B BuAe
MaTeMaTUYeCKOro ypaBHeHuA
21 21. YckopeHue Nlekuma | - I3 3aKOHA BCEMUPHOrO TATOTEHMA
csoboaHoro BbIBOAUTL popmyny
nageHua Ha 3emne
N Apyrmx HebecHbIx
Tenax.
22 22. MpamonnHerHoe un JNlekuma | - MpuBogUTb NpUMeEpBI
Kp1BONMHEHOe NPAMOJIMHENHOIO U
ABVKEHNE. KPMBOJIMHENHOTO ABUXKEHUA TEN;
Aswxenne Tena no - Ha3bIBaTb YC/I0BMA, NPU KOTOPbIX
OKPY*KHOCTU C o
. Tena ABUXKYTCA NPAMOJIMHENHO
NMOCTOAHHOW NO o
WUV KPUBOJIMHEWHO;
MOAY o
CKOPOCTBIO. - BbIYUCIATb MOA4Y b
LLEeHTPOCTPEMUTENILHOTO
YyCKOpeHus no popmyne
23 | 25. PelweHune 3agay. CamocTo | - Pewwatb pacyeTHble 1
atenbHas | K@4eCTBEHHbIe 3a4a4K;
- C/IlyWwaTb OTYeT O pe3ybTaTax
paboTa

BbINO/IHEHWA 3a4aHNA-NPOEKTa
«IKcnepumeHTanbHOe
noATBepXAeHMe CnpaBea/iMBoCTH
YCN0BUA KPUBOJNHENHOTO
OBVXKEHUA Ten»;

- CAyLaTb AOKNag, « MCKYCCTBEHHbIE

neicTBUsS
H €TO
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ac
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STAJIOHOM
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oOHapyxe
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CMNYTHUKKM 3emnun», 3a4aBaTb YCBOCHO U
BOMPOCHI M NPUHUMATb y4acTue B T eme
0bCYyKAEHUN TEMDI TIOICHHT
YCBOCHHUIO
24 5.11 NUmnynbe Tena. JNlekuma | - [laBaTb onpeaenieHne umnyabca
3aKOH coxpaHeHuA Tena, 3HaTb €ro eanHULY, ’OcogHaHHe
“mny/bca. - 06BACHATD, KaKaa cucTema Ten KauecTBa
Ha3bIBaETCSA 3aMKHYTOM, 1 ypOBHA
NPMBOANUTL NPUMEPbI 3aMKHYTOM YCBOCHHL.
CUCTEMbI;
- 3aNnUCbIBaTb 3aKOH COXPAHEHUA
UMMNynbca
25 8. PeaKktnsHoe Jlekuuna - Habnwogatb M 06bsicHATbL Nonet
ABuKeHue. PakeTbl. Becep,a Mmo4enun pakeTbl
26 11. BbIBOA, 3aKOHa Nekuna - Pewatb pacyeTHble n
COXpaHeHuA KayecTBeHHble 334341 Ha
MexaHn4ecKkon NPUMeHeHNe 3aKOHa COXpPaHeHus
aHeprum. SHepruu;
- paboTaTb C 3aAaHuAMM,
27 12. PeweHue 3aga4 Camocto npuBeAeHHbEIMM B pasaene «MToru
rnasbi»
ATeNbHanA
paboTa
28 15. MoaroToBKa K PeweHnne
KOHTPONbHOM
paboTe 3aAad
29 18. KOHTpoabHanA Camocto | - [pMMeHATb 3HaHUA K peLueHunto
pa60Ta Ne 2 3a4au
3aKOHbl HbloTOHa. ATeNIbRan
MUmnynbc Tena paboTa
30 19. KonebaTtenbHoe Nekups | - OnpegensTb KonebatesbHoe Jluunocmu
OBUKeHMe. OBVXKEHMWe Mo ero NpusHakam; vle:
CBobogHble - NPUBOAMUTb NPUMepbI KofebaHuii; ®opmupo
KonebaHus. - OMMCbIBATb AMHAMMKY CBOOOAHbIX BaHue




KoNiebaHUM NPYKUHHOTO U
MaTeMaTUYECKOro MasTHUKOB;

- U3MEPATb KECTKOCTb NPYKUHbI NN
pe3nHOBOrO LWHYpa
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22.

BennuuHel,
XapaKTepusytoume
KonebartesnbHoe
OBUMKEHMe.

Nekuua

- HasbiBaTb BENUUUHDI,
XapaKkTepu3sytoLue KonebaTtenbHoe
ABUKEHMe;

- 3anucbIBaTb popmyy B3aMMOCBA3N
nepuoaa n 4actoTbl KonebaHuii;

- NPOBOAUTbL SKCNEPUMEHTA/IbHOE
nccnenoBaHWe 3aBUCUMOCTH Nepuoaa
KonebaHM NPYKUHHOrO MaaTHUKA OT
m u k
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25.

FapmoHunyeckue
KonebaHus

Jlekuua

- YMeTb 06bACHUTL YTO TaKoe
rapmoHun4yeckune KonebaHuA u mx
XapPaKTePUCTUKN

33

26.

NabopaTtopHas
pabota Ne 3

MpakTny
eckasn

paboTa

- MpoBoguTb MCCAeAoBaAHUSA
3aBUCMMOCTU nepuoaa(yacToThbl)
KonebaHui MaaTHWKA OT AJIMHHbI
ero HuTu;

- NpeaCTaBNATb Pe3ybTaTbl
NU3MEPEHNI U BbIYNCIEHWI B BUAE
Tabanu;

- paboTatb B rpynne;

- CNyLWaTb OTBET O pe3y/ibTaTax
BbINOJIHEHMA 334aHMA-NPOEKTa
«OnpeaeneHne KayecTBeHHOM
33aBMCUMMOCTU Nepuoja KonebaHui
MaTeMaTU4eCKoro MaaTHMKa OT
yCKopeHua cBobogHOro nageHus»
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29.

3aTyxatowue
KonebaHus.
BbIHYXAeHHble
KonebaHus.

Jlekyma

- O6BbACHATL NPUYMHY 3aTyXaHuA
cB06OAHbIX KoNnebaHuii;

- Ha3blBaTb YC/NOBUE CYLLECTBOBaHMA
He3aTyxatowWwmx KonebaHui
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2.12

Pe3oHaHc.

JNlekuusa

- O6BACHATH B YEM 3aK/tO4aeTCA
AB/NEeHME Pe30HaHCa;

- NPMBOAMTL MPMMEPbI NONE3HbIX U
BPeAHbIX NPOABAEHUI pe30oHaHca U1
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NyTW YCTPaHEeHUs NocnesHUX

36 3. PacnpocTtpaHeHue Nekuma | - Pa3nnyatb nonepeyHblie u
KonebaHuii B NPOAO/bHbIE BO/HbI;
cpege. BonHbl. - ONUCbIBATb MEXaHW3m obpa3oBaHuA
BOJIH;
- Ha3bIBaTb XapaKTepu3ytoLme BOJHbI
du3nyecKkne BeaNYMHbI
37 6. OnnHa BOAHbLI. Nlekumna | - HasbiBaTb BEAUYUHDI,
CKopocTtb XapakTepusyloLme ynpyrme BoJHbl;
pacnpocTpaHeHua - 3anucbiBaTb GOPMYIbl B3AaMMOCBSA3M
BOJIH. MeXAY HUMMU
38 9. MCTOYHMKM 3BYKa. Nlekuma | - HasbiBaTb AManNa30H YacTOT 3BYKOBbIX
3ByKOBble BOJIH;
KonebaHus. - NPMBOAUTb NPUMEPbLI UCTOYHUKOB
3BYKa;
- NpMBOAUTL 06OCHOBAHMA TOTO, YTO
3BYK AB/IAETCA NPOAOJ/IbHOW BOIHOM;
- CNyLWaTb AOKAAA «YIbTPA3BYK U
WMHOPa3BYK B NpUpoae, TEXHUKE U
MeguumnHe», 3aaBaTb BOMPOCHI U
NPUHMMaTb y4acTue B 0bCyRaeHUn
TEMbI
39 10. BbicoTa, (Tembp) u Nlekupna | - Ha ocHOBaHMM yBUAEHHbIX OMNbITOB
rPOMKOCTb 3BYKa. BblABMIaTb FMNOTE3bl OTHOCUTENIbHO
33BMCUMOCTM BbICOTbl TOHA OT YaCTOTbl,
a FPOMKOCTM — OT aMMAIUTYAbl
KonebaHU UCTOYHWMKA 3BYKaA
40 13. PacnpocTtpaHeHune Nlekuya | - Boiaguratb rmnotessl O
3BYKa. 3ByKOBble 33aBMCUMMOCTU CKOPOCTM 3BYKa OT
BOJIHbI. CBOWCTB cpeabl U OT ee
TemnepaTypbl;
- 06BACHATDL, MOYEMY B rasax CKOpOCTb
3BYKa BO3pACTaeT C NOBbILIEHNEM
TemnepaTypbl
41 16. OTpaxeHue 3ByKa. Nlekumsa | - O6bACHATL HabAO4AaEMbIN ONbIT NO

3ByKOBOM

BO36YyXAaeHuto KonebaHuit ogHOro
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pe3oHaHc. KamepToHa 3ByKOM. Mcnyckaembim
APYTMM KaMepTOHOM TaKOW e
YacToThl
42 17. KoHTponbHas CamocTto | - [prMeHATb 3HaHWA K peLLleHnto
paboTa Ne 3 3a4a4
MexaHunyeckue ATeNbHan
KonebaHua u paboTa
BOJIHbI. 3BYK
43 20. MarHutHOe none. Nlekumna | - JenaTb BbIBOAbI O 3aMKHYTOCTHU
MarHUTHbIX TMHUI 1 06 ocnabneHnn
nons c yaaneHnem ot NpoOBOAHMKOB C
TOKOM
44 23. HanpasneHwue ToKa Nekums | - PopmynnposaTb NpaBuIo NPaBoi
W Hanpas/eHune PYKM AnA coneHouaa, Npasuio
NIMHWA ero 6ypaBuMKa;
MarHUTHOro nons. - onpegenATb Hanpas/eHne
3N1eKTPMYECKOro TOKa B NPOBOAHMKAX
W HanpaB/ieHWE IMHUIN MArHUTHOTO
nosA
45 24. O6HapyxeHue Nlekuma | - MpumeHATb NPaBUIO NEBOM PYKY;
MarHMTHOro nona - onpenenATb HanpasB/ieHUE CUIbI,
no ero AencTeuto OEeNCTBYIOWEN Ha 9NEKTPUYECKUN
Ha 3/1eKTPUYECKUI 3apAag, ABUKYLLMIACA B MarHUTHOM
TOK. MNpasuno nosne;
NIEBOW PYKMU. - onpegenATb 3HaK 3apaja u
46 27. O6HapyKeHue MpaKkTuy | HanpasieHne ABUXKEHNA HYacTULbl
MarHMTHOro nona eckasn
no ero AencTBumIo paboTa
Ha 3/1eKTPUYECKUI
TOK. [pasuno
NEeBOM PyKu.
47 28. O6HapyxeHune

MarHWTHOro nons
no ero AencTenio
Ha 3NEKTPUYECKUI
TOK. Mpasuno
NeBOM PyKu.
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48 10.01. MHayKumA Nekuma | - 3anucbiBaTb GopmMy/ly B3aMMOCBA3U
2025 MarHUTHOro nons. MOZYNA BEKTOPa MarHUTHOM
MHAYKUMKM B marHuTHOro nonsa ¢
49 13. MHayKumA MpakTuu | mogynem cunbl F, feicTsytoLlein Ha
MarHMTHOro nons. eckan NPOBOAHMUK p,nmtuHon L,
pPacnosIoXKeHHbIN NnepneHanKyAApHO
paboTta | IMHUAM MarHUTHOM WHAYKLMK, 1
— cuovi ToKa | B NpOBOAHWKE;
50 14. MarHuTHbIN NOTOK. NeKkuus.
- OMUCLIBATb 3aBUCUMOCTb MAarHUTHOIO
nons, oT MHAYKLMU MAarHUTHOTO NONA,
NPOHM3bIBAIOLLErO NOWAAb KOHTYpa
W OT ero opmMeHTaL MM No OTHOLIEHUIO K
JIMHUAM MarHUTHON UHAYKUMU
51 17. ABneHune Nekuma | - Habnoaatb M ONMCbIBATL ONbIThI,
3/1eKTPOMArHMUTHOM noATBepKAaoLMe NoABieHNe
WHAYKLUAN. 3/IEKTPMYECKOTO NOAA NPU U3MEHEHUN
MarHUTHOro NonA, AenaTtb BbiBOAbI
52 20. fABnenue MpakTny
3NEeKTPOMarHMTHOM
WHOYKUAK. ecKan
paboTa
53 21. NabopaTtopHas Nabopat | - MpoBoaUTb UCCNea0BaTENBCKMI
pabota Ne 4 opHas 3KCMEPUMEHT MO U3YYEHUIO ABNEHUA
3NEeKTPOMArHUTHON MHAYKLMY;
pabota | - aHaAM3MpPOBaATb pPe3yNbTaThl
3KCMepuMeHTa U Aenatb BbIBOAbI;
- paboTatb B rpynne
54 24. HanpasneHue Nekuna | - HabnopgaTtb B3aumogeicreme
WHAYKLUNOHHOTO aNtOMUHMEBDIX KONEL, C MarHUTOM;
TOKa. Mpaswuno - 06BACHATL U3MYECKYIO CYTb
NeHua. npaswuna JleHua 1 popmynmposatb
55 27. HanpasneHue Uccnepo | ero;
WUHAYKLUNOHHOTO BaHUA - NPUMEHATb np?vao NeHua n
ToKa. Mpasuno npaBuWa0 NPaBON PyKM ANA
Nenua. onpeaeneHna HanpasneHua
WHAYKUMOHHOTIO TOKA
56 28. ABneHune Nekuma | - Habnoaatb M 06BbACHATL AB/IEHME
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CaMOVHAYKLMN. CaMOVHAYKLUN

57 31. MonyyeHne n Nekums | - PacckasaTtb 06 ycTponcTee u
nepepaya nNpuUHUMNE AeACTBUA reHepaTopa
nepemeHHoOro nepemMeHHOro TOKa;
3NEeKTpMYecKoro - Ha3bIBaTb CNOCOOLI YMEHbLLEHMA
TOKa. noTepb 3/IEKTPO3IHEPrMM Nepesaye ee
TpaHcdopmatop. Ha 6onbluMe paccToAHUS;

58 3.02 MonyyeHne n MpaKTuy | - pacckasaTb O Ha3Ha4YeHun,
nepeaaya eckan YCTPOMCTBE U NPUHUMNE [ENCTBUA
nepemeHHoro TpaHchopmaTopa U ero NpuMeHe
3N1EeKTPUYECKOrO paboTa
TOKa.

TpaHchopmaTop.

59 4. dNeKTPOMarHnuTHoe Nekums | - HabaogaTb OnNbIT NO U3TYYEHUIO U
nosne. npuemy 3/1eKTPOMArHUTHbIX BOJIH;
DNIEeKTPOMArHUTHbI - OMMCbIBATb PA3NNYMA MEXKAY
€ BOJIHbI. BMXPEBbIM 3/IEKTPUYECKUM U

60 7. dNeKTpOMarHuTHoe Jlekuma | aNeKTpoCTaTUYEeCKMM MNONAMU
nosne.

DNEeKTPOMArHUTHbI
€ BOJIHbI.

61 10. KonebatenbHbii Nekuna | - Habnogatb cBoH6OAHbIE
KOHTYp. NMony4yeHune 3NEKTPOMArHuTHble KonebaHus B
3NEeKTPOMArHUTHbIX KonebaTeNbHOM KOHTYpE;
KonebaHu. - AeNnaTb BbIBOAbI;

62 11. KonebaTtenbHbin Nekuma | - pewaTb 3agaum no popmyne
KOHTYp. lNonyyeHne TomcoHa
3/1eKTPOMArHUTHbIX
KonebaHui.

63 14. MpuHUMNbI Jlekumna | - PacckasaTtb 0 NpUHUMNAax pagmMocsa3mn
paznocBaA3n n W TeneBuaeHus;

TeNeBnaeHuA. - cnywartb AoKnag «PassuTue cpeacrts
n cnocoboB nepegaym MHGopmaLUm
Ha Jafiekne paccToOAHUA C APEBHUX
BPEMEH U [0 HALLUX AHEN»
64 17. DNeKTpOMarHuTHas Nekuua | - Ha3biBaTb pa3nMyHble AManas3oHbl

npupogaa ceeTa.
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65 18. MpenomneHne Nekuma | - Habaogatb pasnoxeHue 6enoro
cBeTa. Pusmyeckni CBETA B CMEKTP NP ero NpoxoxaeHum
CMbIC/ NOKasaTensa CKBO3b NpM3My 1 nonyyerHue 6enoro
npenomneHus. CBeTa MyTeM C/IOXKEHUA CNEKTPasIbHbIX
Oucnepcus. L,BETOB C MOMOLLBI SINH3bI;
66 21. MNpenomneHne Mpaktny | - 06bACHATL CYTb M AaBaTb
cseTa. dusmyeckui onpegeneHve ABMEHUA ANCMIEePCUn
CMbIC/ NOKasaTensa ecKan
npenomaeHus. paboTa
Aucnepcua.
67 24. Tunbl oNTUYECKNX Nekums | - HabatogaTb CAAOWHOM ©
CNEeKTPOB. NIMHeYaTble CNeKTPbl UCMYCKaHUA;
- Ha3bIBaTb YC0BUA 06pPa30BaHMA
CN/IOWHbIX U IMHEAYATLIX CNEKTPOB
UCNyCKaHus;
- paboTatb B rpynne;
- cnywartb goknag «Metog
CNEeKTPasbHOro aHanM3a 1 ero
NPUMeEHEeHWe B HayKe U TeXHUKe»
68 25. MornoweHune n JNlekumsa | - O6bACHATb U3/TyYEHUNE U
ncnyckaHue ceeTa norioLeHne cBeTa aTomamu u
aTomamu. NPOUCXOXKAEHUE NTNHERYaTbIX
MpoucxoxxaeHue CNEKTPOB Ha OCHOBe nocTynaTos bopa;
NIMHenYaTbIX - paboTaThb € 3a4aHMAMM,
CNEeKTPOB. npuBeaeHHbIMU B pasgene «Utorm
69 28. MornoweHue n Camocto | rnasbi»
McnyckaHue ceBeTa
ATOMAMIL. ATeNbHaA
MpoucxoxxaeHue paboTa
NIMHenYaTbIX
CNEeKTPOB.
70 3.03 PagnoakTMBHOCTD. Nekums | - OnucbiBaTb paboTbl Pesepdopaa: no
Mogaenu atomos. 06HapyXeHUIO CIOXHOro cocTaBa
pPafMOaKTUBHOIO U3/yYEHUA U MO
nccnef0BaHUIO C MOMOLLbIO pacceaHmn
a-4acTuL, CTPOEHUA aTOMA
71 4, PagnoakTtusHble Nekums | - O6BACHATL CYyTb 3aKOHOB COXPaHeHUA
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npespaleHus
aTOMHbIX A4ep.

MaccoBOro YMc/ia 1 3apaga npu
PagMOaKTUBHbIX MPEBPALLEHUSAX;

- NPUMEHATb 3TM 3aKOHbI MPU 3anuncu
YPaBHEHUI SAEPHBIX peakunit

72 7. SKcnepumeHTanbH Nekupna | - U3amepATb MOLLHOCTb A403bl
ble meTozbl paAnauMoHHOro GoHa A03MMETPOM;
nccnenoBaHuAa - CpaBHMBATb MOJIYYEHHbIM pe3ynbTaT C
Yyactumu. HamMboNbWKUM A0MNYCTUMbIM AR
YenoBeKa 3HAYEHUEM;
- paboTatb B rpynne
73 10. OTkpbiTMe npotoHa | Jlekuma | - [IpMMeEHATb 3aKOHbI COXPaHEeHUA
W HEMUTPOHa. MaccoBOro YMC/a 1 3apaja AN1A 3anucu
YPaBHEHUN AAEPHbIX peakumm
74 11. CoctaB aTomMHoOro Nekums | - O6bACHATL PUINYECKUI CMbICA
Aapa. ApepHble NMOHATWUIA: MAaCcCOBOE U 3apAasoBoe
CUAbI. yucna
75 14. SHepruA cBA3MN. Nekuma | - O6bACHATL GU3NYECKUI CMbICA
JedeKT macc. NMOHATUIN: 3HEepPrua cBAsn, AedeKT macc
76 17. JdeneHne agep Nekumna | - OnucbiBaTb Npouecc aeneHna agpa
ypaHa. UenHan aToma ypaHa;
peakums. - 06BACHATD GU3NYECKUIA CMbICA
NOHATWU: LLeNHAA peakums,
KpUTUYECKasa macca;
- Ha3bIBaTb YC/NIOBMA NPOTEKAHMUA
ynpaBaaemoin LenHou peakumnm
77 18. NabopaTtopHas Mpaktny | - MoAb3yACb 3aKOHOM COXpPaHEeHUA Jluunocmu
pabota Ne 5 ecKan 3apaga v Tabavuen A.U. MeHpeneesa, | bvle:
onpeaenATb 3/IeMEeHTbI ®opmupo
paboTa BaHHE
CaMOCTOSIT
78 21. AoepHbI peakTop. Nlekumna | - PacckasbiBaTb O HAa3Ha4yeHUn eJIbHOCTH
MNpeobpasoBaHue AAEPHOro peakTopa Ha Mea/leHHbIX B
BHYTPEHHe HEeWTPOHaX, ero yCTpoicTee U mpuodpere
3HEepPrun aTOMHbIX npuHUMne aencTemnA HUU
anep 8 HOBBIX
3N1EKTPUYECKYIO 3HaHU,
SHepruio. MpaKTH4IeC




79 31. AnepHblii peakTop. Nekumn
MpeobpasoBaHue
BHYTpPEHHEN
3Heprun aToOMHbIX
aaep B
3NEeKTPUYECKYIO
9HEpPruio.

80 1.04 ATOMHasn Nlekuma | - HasbiBaTb NpevmyLLecTsa u
3HepreTuKa. HepgocTtaTkm ASC nepepn Apyrumm

BMAAMMW 3/1EKTPOCTAHLUN

81 4. bnonornyeckoe JNlekuma | - HasbiBaTb Ppu3nyeckne BeMUNHDI:
Jevicteue NorioWeHHan A03a U3NyYeHuns,
paguaumun. 3aKoH K03dbMUMEHT KavecTBa,
pafMoaKTUBHOIO 9KBMBANEHTHAA A03a, Nepuos,
pacnaga. nosnypacnaza;

82 7. Bbuonormnyeckoe JNlekuusa - cAywatb Aoknag «HeratneHoe
nencrteue BO34ENCTBUE PaamMaLLMn Ha KMBble
pagvaumun. 3aKoH OpraHu3mbl U cnocobbl 3almTbl OT
pafMoaKTUBHOIO Hee»
pacnaga.

83 8. TepmosagepHan Nlekuma | - HasbiBaTb ycnoBMA NpPOTEKaHUA
peakuus. TEPMOAAEPHON peakumu;

- NPMBOAMUTbL NPUMEPBI TEPMOALEPHbIX
peakumi

84 11. PeweHune 3agay. Mpaktuy | - CTpouTb rpaduk, 3aBUCUMOCTU
NabopatopHasn MOLLHOCTH, [03bl U3/TyYeHuA
pabota Ne 6, Ne7 ecran NPOAYKTOB pacnaga pagoHa oT

pabota | BpemeHu;

85 14. NabopaTtopHas MpakTtny - OUEHUBATL N0 TPaguUKy Nepuoa
babota Ne 8 nosypacnaza npoAyKToB pacnaga

eckas pafioHa;
- NpeACTaBAATb pe3ynbTaThl
pabota n3mMepeHuit B Buae Tabanu;

86 15. NabopaTopHas Mpaktny | - paboTaTb B rpynne
paboTa N2 9

eckas
paboTa
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87 18. KOHTponbHanA CamocTto | - MMpMMEHATb 3HAaHUA K peLUeHUt0
paboTa Ne 4 33434
CrpoeHune atoma u ATeNbRan
ATOMHOrO Agpa. paboTa
.MNcnonb3osaHne
3Heprun aToOMHbIX
anep

88 21. Cocras, cTpoeHue n | Jlekums | - 3HaTb pacnonoxeHne 60bLINX
NPOUCXOXKAEeHNE NAaHeT C UX CMYTHUKAMW U MIaHeT —
CONTHEYHOM Kap/IMKOB B NOpAAKe UX yAaneHua oT
cucTembl ConHua. O6BACHATD, NOYEMY NNAHETbI

ConHeYHoM cUCTEMbBI HE MOKUAAIOT eé
“ He nagatoT Ha ConHue.

89 22. bonbwwne nnaHeTbl Nlekuma | - 3HATb CTpoeHue aTmocdepbl 3emn.
CONHEYHOMN YMeTb 06BACHUTD NPUYNHBI CMEHDI
cUCTEMbI BPEMEH roga Ha 3emJsie, a TaKxKe

Ha3blBATb MJAHETbI COTHEYHOM
CUCTEMbBI U UX XapPaKTEPUCTUKMU.

90 25. Manblie Tena Nekuma | - 3HaTb Masble Tena CoHEYHOoM
CONHEYHOMN CUCTEMBI U UX XapPaKTEePUCTUKMN.
CUCTEMbI

91 28. CtpoeHue, Nekuma | - PacckasbiBaTb 06 OCHOBHbIX CTagUAX
U3ly4eHMA U agontouumn ConHua. 3Hatb
apoatouusa ConHua XapaKTepPUCTUKU 3BE3M, U CTPOEHME
u 3837, ConHua.

92 29. CtpoeHue n Nlekuma | - 3HATb YTO TaKoe CBETOBOW rof, KTo,
3BostOUMA KOrZa v Kakmm obpasom
BceneHHoM 3KCcnepuMeHTanbHO noaTsepaunn GakT

paclwmpeHunsa BceneHHo.

93 5.05. 3aKOHbI Jlekupa | - NpMBOAUTbL NPUMEPDI, B KOTOPbIX

B3aMMOAENCTBUA U
ABUNXKeHnA Ten

KOOPAMHATY ABMKYLLErocs Tesa B
Nt0601 MOMEHT BPEMEHU MOXKHO
onpefennTb, 3HaA ero HavyabHyHo
KOOPAMHATY 1 COBEPLUEHHOE UM 33
AaHHbI NPOMEXKYTOK BpEMEHM
nepemeLLeHme, U Heb3A, eCIM BMECTO
nepemeLLeHns 3a4aH NPonaeHHbIN

OB
JeATEeNILHO
CTH;
CMBICJIOBO
€ YTCeHHE,
yMeHHe
a/IeKBaTHO
,
OCO3HAHHO
u
MIPOU3BOJIb
HO
CTPOUTH
peueBble
BBICKA3bIB
aHMs B
YCTHOHU U
MMMCHMCHH
oif

peuu; nei
CTBHSI CO
3HAKOBO
CHMBOJIHY
€CKHMU
cpeacTBaM
u
Kommynux
amusHvie:
IUTAHUPOB
aHue
y4eOHOTO
COTPYAHU
4ecTBa ¢
yuuTenemMm
u
CBEpPCTHHUK
amMu —
oTpeieNeH
ue




nyTb
- OnpeaenvTb MOAYAN U NPOEKL MU
BEKTOPOB Ha KOOPAMHATHYHO OCb;

- 3aNUCbIBATb YpaBHEHWe oA
onpeseneHns KoopauHaThbl
OBUXKYLLErOCA TENA B BEKTOPHOW U
CKanapHoi popme, NCNonb30BaTb €ro
A8 pelleHna 3a8a4
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3aKOHbI
B3aMMOAENCTBUA U
OBUXKEHUSA Ten

Jlekuma

- - 3anucbiBaTb GopMybl: os
HaXOMAEHUA NPOeKUUN U Moayns
BEKTOpPaA NepemeLLeHuns Tena, ans
BblYMCNEHMA KOOPAMHATI
ABUXKyLLerocs Tena B ntobon
33/1aHHbI MOMEHT BPEMEHW;

- lOKa3blBaTb PaBEHCTBO MOAYNA
BEKTOpa NepemelLeHnA NpoiaeHHoOMY
nyT¥ 1 naowagu nog rpadmkom
CKOpPOCTY;

- CTPOUTb rPaduKKM 3aBUCUMOCTH

- O6bACHATb GU3NYECKMIA CMbICA
NMOHATUIN: MITHOBEHHAA CKOPOCTb,
YCKOpEHWE;

- NPUBOAMUTL NPUMEPBI
pPaBHOYCKOPEHHOTO ABUKEHUSA;

- 3anucbiBaTb popmyay ans
onpeseneHns yCKOPeHUs B BEKTOPHOM
BMAE M B BUAE NPOEKLMI Ha
BblIBpaHHYIO OCb;

- NPUMEHATb GOPMY bl ANA peLleHun
3aay, BblpaxaTb Nt0OYI0 U3 BXOAALLMX
B HWUX BE/IMYMH Yepes3 OCTa/IbHble
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12.

3aKOHbI
B3aMMOJENCTBUA U
OBUXKEHUA Ten

Jlekuma

- 3anucatb popmybl, UUTATb U
CTPOUTL rpadmKmM 3aBUCMMOCTH;

- peLaTtb pacyeTHbIe U KauYecTBEHHble
324341 C NPUMEHEHNEM YKa3aHHbIX

dopmyn
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13.

MexaHunyeckue
KonebaHua n

Jlekuuma

- OnpepensTb KonebatenoHoe
[ABWXKEHME NO ero npusHakam;

LIEJIM; TI0C
TaHOBKa
BOIIPOCOB
COTPYAHU
YeCTBO B
TIOMCKE U
cbope
nH(popMaIl
WH; yIpaB
JICHHE
MOBEACHU
eM
napTHepa
KOHTPOJIb,
KOPPEKITH
1, OIlEHKa
JNEeWCTBUN
mapTHepa;
YMEHHE C
JIOCTaTOYH
on
MOJIHOTOM
u
TOYHOCTD
10
BEIpaXKaTh
CBOH
MBICIIA B
COOTBETCT
BHUH C
3aa4aMK
u
YCIIOBUSM
"
KOMMYHHK
aLyu;
BIIaIEHUE
MOHOJIOTH




BOJIHbI. 3BYK

- NPUBOAMUTL NPUMEPbI KonebaHuit;
- OMMCbIBATb AMHAMMKY CBOOOAHbIX
KonebaHu NPyHRUHHOTO U
MaTEMATUYECKOTO MaATHUKOB;

- U3MEPATb ¥KECTKOCTb NPYKUHbI UK
pPEe3nHOBOrO LWHYpa
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16.

MexaHunyeckue
KonebaHuA un
BO/IHbI. 3BYK

Nekuusa

- HasbiBaTb BE/IMYMHBI,
XapakTepusylolme KonebatenbHoe
OBUXKEHUE;

- 3anNucbIBaTb Gopmyay B3aMMOCBA3N
neprMoaa u 4acToTbl KonebaHuii;

- NPOBOAUTb SKCMEPUMEHTAJIbHOE
nccneaoBaHMe 3aBMCMMOCTM Nepuoaa
KonebaHui NPyKMHHOTO ManaTHMKa OT
m un k
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19.

dneKTpo
MarHuTHoe none

JNlekuusa

- ®opmMynnpoBaTh NPaBUIo NPaBoi
PYKM oA coneHouAa, Npasuio
6ypaBuunKa;

- onpeaenatb HanpasaeHue
3/1EKTPUYECKOTO TOKa B NMPOBOAHMKAX
W Hanpas/ieHWe ANHUIA MArHUTHOIO
nons
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20.

JNeKkTpo
MarHuTHoe none

Jlekuyma

- MpMeHATb NPaBUJIO IEBON PYKU;
- onpeaenaTb HarnpaB/ieHUe CUbI,
OEeNCTBYIOLWEN Ha 3/1IeKTPUYECKMI
3apAag, ABVKYLLMIACA B MAarHUTHOM
none;

- onpeaenaTb 3HaK 3apaga u
HanpasneHue ABUKEHWUSA YaCTULLbI

- 3anucbiBatb GOpMyy B3aMMOCBA3U
MOAYNSA BEKTOPA MarHUTHOM
WMHAYKLMM B MarHUTHOro nons ¢
moaynem cunbl F, nencreytowein Ha
NPOBOAHUK ANIMHHOM L,
PacnoNoMKeHHbIM NepneHaAnKyIapHO
JIMHUAM MarHUTHOM WHAYKUMK, U
CUOV TOKa | B NPOBOAHWKE;

YeCKOH U
HaJIOruye
CKOM
¢dbopmamu
peun.
JNEUCTBUS
H €TO
MIPOAYKTA,
OIIEHKA -
BBIJIEJIEHU
eu
OCO3HaHUE
y4aruMuc
sl TOTO,
4To yiKe
YCBOCHO U
YTO elle
TIOIJIEIKUAT
YCBOCHHIO
)
OCO3HaHUE
KadyecTBa
U YPOBHS
YCBOCHHS.




- OMMCbIBaTb 3aBUCUMOCTb MarHUTHOTO
noAs, OT MHAYKUMU MarHUTHOrO Noas,
NMPOHM3bIBAIOLLErO N0WAAb KOHTYpa
M OT €ero OpMeHTaLMM NO OTHOLLIEHMIO K
JIMHUAM MarHUTHOM UHAYKUMM

- Habnopatb M onucbiBaTb ONbIThI,
noaTBeprKAatoLLmne nossaeHne
3N1eKTPUYECKOTO NOA NPU U3MEHEHUN
MarHWTHOrO NoJisi, AeNaTb BbIBOAI

100 | 23. CtpoeHue aToma u Nekums | - O6bACHATL PUINYECKUI CMmbIC
ATOMHOrO Agpa. MOHATUI: MacCOBOE M 3apAL0BOe
Ucnonb3oBaHne yncna
3Heprum aTOMHbIX - OnucbiBaTb NpoLecc AeneHns aapa
anep. aToma ypaHa;
- 06BACHATL GU3UYECKUI CMbICA
MOHATUN: LLENHAA peakums,
KpUTUYECKasa Macca;
- Ha3bIBaTb YC/I0BUA NPOTEKAHUA
YNpaBAAeMOM LLeNHON peakuum
101 | 26. MoprotoBKa K CamocTto | YmeTb pewaTtb 3a4a4m No Kypcy
KOHTPObHOM $dun3nKM 9 Knacca
paore ATeNbHanA
102 | 27. UTorosas paboTa - lemOoHCTpupoBaTb Npe3eHTaLmu,
KOHTpPOJIbHanA y4yacTBOBaTb B 0b6CyKaeHUM
paboTa npeseHTauni;

- paboTaTb C 3agaHNAMY,
npuBeAeHHbIMM B pasgene «UTorun
rnasbl»;

- NPUMEHATb 3HAHUA K PELLEHMIO
3agay




