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Iloacnumenvhnan 3anucka
Hacrosimas agantupoBanHas pabo4asi nporpaMma no ¢pusuke pazpadorana Ha 0OCHOBE CJIEYHOUIMX HOPMATHBHBIX I0KYMEHTOB:
DenepanbHbIi 3aK0H Poccniickont @enepanuu ot 29 nekabps 2012 r. N 273-®3 "O6 obpasosanun B Poccuiickoit ®enepanun”;

3akoH Pecniy6siuku bamkoprocran «O6 o6pazoBanuu B PecniyOiuke Bamkoproctan»y Ne 696-3 ot 01.07.2013

v’ Ilpuxas Munucrepctsa o6pasopanus Poccuiickoit ®enepauuu ot 09.03.2004 Ne 1312 «O6 yTBep)aeHHH heleparbHOro 6asuCHOro Y4eGHOro

©  IUlaHA M NIPMMEPHBIX Y4eOHBIX IUIAHOB /Ul 00pasoBaTeNbHBIX yupexaeHuil Poccmiickoit Qenepanuy, peatusyromux IporpaMMbl OOIIEro
obpasosanus» (B pen. [Ipukasa Munobpuayku PO or 01.02.2012 Ne 74) u mpuka3oB Munucrepctsa oOpasoBanus U Hayku Poccmifickoit
Oenepanuu ot 06.10.2009 Ne 373, o1 17.12.2010 Ne 1897, o1 17.05.2012 Ne413;

v’ Tlpuka3 MuHKCTEpCTBA 06pa3oBaHus U HayKu poccuiickoit @enepamuu ot 17.12.2010 roma Ne 1897 «O6 yTBEpsKICHHH I BBEICHHH B ICHCTBHE

- (ezmepanpHOro rocyAapcTBEHHOI0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 00IIEro 00pa3oBaHMs»; .

v’ TlpumepHas OCHOBHAs 06pasoBaTebHasd MPOrpaMMa OCHOBHOTO OOLIEro oOpa3OBaHMs, PEKOMEH0BaHHAsS KOOpIMHAIHOHHBIM COBETOM IIPH
JenapramenTe obero oopasosanus Muno6pHayku Pocen o Bonpocam opranusanuu seeaenus ®I'OC, 2011r.;

v’ Ilpuka3 MunucTepcTBa 06pazoBanus ¥ Hayku PO ot 28.12.2010Ne2106 «Denepanbhbie TpeGOBaHHS K 06pa30BATENbHBIM YUPESKICHAAM B
YaCTH OXPAHEBI 3/I0POBbsI 00YUAIOIUXCSI, BOCIIUTAHHUKOBY;

v’ CaHHTapHO-3IHUIEMHOJIOTHYecKre TTpamia 1 HopMel CanlTuH 2.4.2.2821-10 «CaHHUTapHO-3IHMIEMHONOTHYECKHE TPEGOBAHUS K YCIOBUSIM H
opraHu3aiuy o0yyeHust B 0011e00pa3oBaTebHBIX yIPEXKIECHUAX», 3aperucTprpoBanHoe B Munrocte Poccun 03.03.2011, Ne189);

v' Tlporpamme! 118 061meo6pasoBaTeNbHbIX yupexkaenuii. dusuxa. Actporomust. 7-11 ki1 /coct. B.A.Koposun. B.A.Opinos. - M.: Jlpoda, 2012.),
rje BKIrodeHa aBropekas nporpamma: A.B.Ilepsiukun, E.M.I'yTHuk. ®Pusnka. 7-9 Kiacchl.

v' Tlpuxas MunmcrepctBa npocsemenus PO or 8 mas 2019r. N 233 “O BHECCHHH H3MEHEHHH B denepanpHbIi NepedeHb YUeOHHKOB,
PEKOMEH/IYEMBIX K HCIIOJIB30BAHUIO IIPU PealH3allii UMEIOIUX FOCYAApCTBEHHYIO aKKPEIUTAIMIO 00Pa30BaTesbHBIX POrpaMM HadaibHOIO
ofrero, OCHOBHOIrO 00MIEro, CpeaHero obmero oOpa3soBaHHs, YTBEPXKACHHBIH Mpuka3oM MHUHHCTEPCTBA HpOCBeIeHus Poccrifckoit
Qeneparuu ot 28 nexabps 2018 r. N 3457

- v Apanruposannas OOIT OOO o6yvalomuxcs ¢ 3amep:KKoif Icuxudeckoro passutus MBOY Illxoma Nel32,mporoxon mepcosera Nel ot

28.09.2016r.
v’ Tlonoxenne MBOY Illxoma Nel32 mo pa3paGoTke pabodUrX IMPOrpaMM y4eOHBIX NMPEIMETOB, KyPCOB BHEYPOUHOH AesTelbHOCTH o OIOC
OCHOBHOT'O o01rero o0Opa3oBaHus

v OOII ocuHoBHoro obmero obpasosanus MBOY IlIkona Nel32
v Ycras MBOY Illkona Ne132 'O r.Yda Pecniy6nuku BamkoprocTaH.
v’ Vuebusiii ian MBOVY Illkona Nel132 na 2020/2021 yue6Hblit ros.
v' T'onoBoit xatenaapuslil rpadux MBOVY Ilkosa Ne132 na 2020-2021 y4.rox
CornacHo ¢enepanbHOMy 6a3UCHOMY y4eOHOMY IIaHy Ha U3ydeHue Gusuku B 9 kiacce otBoauTcs 68 yacos, T.e. 2 yaca B HEIEIIO.



1. JIudHOCTHBbIE, METANPEAMETHBIE U NIPEAMETHbIE Pe3YILTATHI 0OCBOCHHs YIeGHOro nmpemera «DH3HKay
JInyHOCTHBIME pe3ysbTaTaMH H3ydeHHs Y4eOHO-METOAMIECKOro kKypea « Du3mKay B 9-M KIIaccax SBIseTcs (GopmupoBaHUe ClIEAYIONMX yMEHHIL:

1. CaMOCTOSTENBHO ONpENeNATh M BBICKA3HIBATh OOIIME JUIA BCEX JIONCH IIPABHIA TOBEICHHS npu OOIIEHHM H COTPYAHHYECTBE
(3THYECKHE HOPMBI OOINEHMS U COTPY/IHHYECTBA).
2. B caMOCTOSTEIIBHO CO3/IAHHBIX CHTYAlMsX OOLICHHS M COTPYIHHUECTBA, OMUPAsCh HA OBIIHE JUIS BCEX IIPOCTBIE MTPABUJIA OBEIECHHS,
JieJ1aTh BBIOOP, KaKO# MOCTYIOK COBEPIIUTE.
3. CpencTBoM JOCTHKEHHS STHX PE3YNBTATOB CILYXKHAT yIeOHBIH MAaTepHall — yMeHHeE OIPE/ENATh CBOE OTHOIICHHE K MHUPY.
MeranpeAMETHBIME  pe3ysbTaTaMH H3y4eHHsS y4eOHO-MeToAUMdIeckoro Kypca «®Pusnka» B 9-oM KIacce SBISIOTCS (GopmupoBaHue CiemyrOmux

YHHUBEPCAIIBHBIX YIEOHBIX JTeHCTBUIA.
Pecynamusnvie YYJI:

CamocrosiTenbHO GopMyTHPOBATH LEIN YPOKA MOCITE TIPEIBAPHTEIHHOTO 00CyXIeHHUSI.
Yuntses 00Hapy)uBaTh U HOPMYIHPOBATH yIEOHYIO IPOGIEMY.
CocTaBiATh IIaH peIieHus TpoOJIEMBI (3a1aum).
Paborast 110 miany, cBepATH CBOM JCHCTBHS C LENBIO U, IIPH HEOOXOIUMOCTH, UCIIPABJIATH OHIMOKH CaMOCTOSTENBHO.
CpencTBoM HopMHPOBaHHUS 3THX AEHCTBHIA CIIY)KHT TEXHOJOTHS IPOBGIEMHOTO TUANOra Ha YTalle U3y4YeHHs HOBOT'O MaTepHaa.
B jmmanore ¢ yuurenem yuuThcs BRIpaGaThIBATH KPUTEPUH OIEHKH H OIPELENATH CTETCHD YCIICUIHOCTH BBINOJIHEHUS CBOCH paboTHI U
paboTHI BCEX, HCXOST M3 HIMEIOIINXCS KPUTEPHEB.
7. CpeznctBoM GOPMUPOBAHHUS 3THX JEHCTBHIA CITyXKHT TEXHOJIOTHS OlCHMBAHHMS 00pa30BaTENbHBIX TOCTINCHUIT (Y4eOHBIX YCIIEXOB).
IHosznasamenvnvie YVII:

S ANBWDNN

1. OpueHTHpOBAaTECS B CBOEH CHCTEME 3HAHMH: CAMOCTOATENBHO PEAIIOIAraTh, KaKas MH(OpPMANKs HyXKHA JUIs PelIeHUs YIeOHOI 3a1a4u
B HECKOJIBKO IIIaros.

2. Otbuparh HEOOXOMMMBIE IS PEMIeHHs y4eOHOM 3a1a9l UCTOYHUKH HHDOPMALIHH.

3. JloGbIBaTh HOBBIC 3HAHUS: H3BJEKATh HHYOPMALMIO, IPE/ICTABNEHHYIO B PA3HbIX opmax (texct, TabiuIa, CXeMa, WILTFOCTPAIHS | Ap.).

4. llepepaGatbIBaTh MONYYEHHYIO HH(OPMALHIO: CPABHUBATH M TPYIIIEPOBATH (axTel M SBIEHUS; ONpPENENATh MPUUMHBI SBJICHHUI,
COOBITHIA.

5. IlepepabarbiBaTh OTy4EHHYIO HH)OPMALMIO: A€IaTh BRIBOABI HA OCHOBE 0GOBINCHHS 3HAHMIL.

6. IIpeoGpa3oBbIBaTh MHPOPMATIHIO U3 OHOM (OPMBIL B IPYTYIO: COCTAaBIISTH IPOCTOM IITAH M CIOXKHBL [UIaH y4eOHO-HayYHOrO TEKCTA.

7. Ilpeobpa3oBbiBaTh MHGOPMAIIHIO H3 OXHOM GOPMEI B IPYTYIO: MPEACTABIATH MH(OPMALHUIO B BHIIE TEKCTA, TAOIULIbI, CXEMBI.

8. CpencrsoM GopMHPOBaHHUS STHX ASHCTBHIL CITYXKUT y4eOHBIH MaTepHAlL.
Kommynuxamugnoie YY1



o

JIOHECTH CBOFO TIO3HIIMIO IO APYTHX: BEICKA3bIBATh CBOIO TOUKY 3PEHHS U MBITATHCS €€ 000CHOBATH, IPUBOJIS API'yMEHTHL.

3. Crymarh IpyTHX, IBITAThCs. IPUHAMATH APYTYIO TOUKY 3PEHHS, OBITh TOTOBBIM U3MEHHTD CBOIO TOUKY 3PCHHSL.

. CpenctBoM (hOPMHPOBAHUS ITHX IEHCTBHIT CNYXMUT TeXHONOrMa npobnemHoro Ananora (nobyKAatowmin n NoABOAALLNI aunanor).

. YuTaTb BCAYX M Npo ceba TeKCTbl yueBHMKOB M NpW 3TOM: BECTU «AWanor ¢ aBTOpom» (NporHo3mposaTth byayuiee YTeHue; CTaBUTb
BOMPOCHI K TEKCTY U UCKaTb OTBETbI; NPOBEPATb cebA); 0TAENATb HOBOE OT U3BECTHOTO; BbIAE/IATb [MABHOE; COCTABATL NaH.

Cpenctsom GOPMUPOBAHUA ITUX AEICTBUIA CYKUT TEXHONOTMA NPOAYKTUBHOIO YTEHUS.

[loroBapu1BaTbCa C K0AbMM: BbINO/HAA Pa3/iMyHble POV B FPyNne, COTPYAHNYATb B COBMECTHOM peleHun npobaembi (3agaum).
YuuTbCA YBAXKUTENIBHO OTHOCUTBLCA K NO3ULMKM APYrOro, NbITaTbCA AOr0OBapUBATLCA.

Cpepcteom GOPMUPOBAHUA STUX AeiCTBUI CyKUT paboTa B Masiblx rpynnax.

© %N

OGIIUMH IIPEAMETHBIMY pe3yJIbTaTaMH 00yueHus QU3MKe B OCHOBHOM MIKOJIE SIBIISIOTCS!

3HAHHUS O IPUPOJIE BAKHEMIINX QU3HICCKHX SIBICHUH OKPYKAIOIIEro MAPA U IMOHUMAHUE CMBICTA GU3MIECKUX 3aKOHOB, PACKPHIBAIOIIMX CBSA3b
W3Y4YCHHBIX SIBIICHHIHA;

YMEHHs MOJB30BAaThCS METOJAaMH HAyYHOTO HCCIENOBAHHUs SBJEHMH NPUPOABI, IPOBOAUTH HAOIIOICHMUS, IUIAHHPOBATH U BBINOIHATH
SKCIIEPHMEHTEI, 00pabaThiBaTh pe3yNbTaThl M3MEPEHHH, NPEICTABIATh PE3y/IbTaThl U3MEPEHUH C IOMOUIBIO Tabiul, IPaguKoB H bopmy,
0OHAPYKUBATh 3aBUCHMOCTH MEXIY DH3MIECKHMU BEIMUMHAMH, OOBSCHSATH MOJlyYCHHBIC PE3yIbTAThl U Ie/IaTh BEIBOJIBL, OIIEHHBATE IPAHHIIBI
IOrPEIIHOCTEH Pe3yIETaTOB H3MEPEHHH;

YMEHHs IPUMEHSATH TEOPETUUECKUE 3HAHUS IO (H3HKE Ha IIPAKTHKE, PelaTh QU3MIeCKie 3a/jaui Ha IPUMEHCHHE MOy CHHBIX 3HAHUM;
YMEHHS U HABBIKM [PUMEHSATH IOJIyYCHHBIE 3HAHUS JUIA OOBSACHEHHS MPUHLMUIIOB ACHCTBUS BOKHEUIINX TEXHHYCCKUX YCTPOHMCTB, PEIUCHHUS
NPaKTUYECKUK 3a1ad [OBCEIHEBHOH XH3HM, oOecredenus Oe30IaCHOCTH CBOCH XM3HHU, PAllHOHANBHOIO HPUPOJIOIOJIL30BAHUA M OXPAHBI
OKpPY’KaroLEeH Cpebl,

dopmupoBanue yOeXKACHUs B 3aKOHOMEPHOH CBA3U M MO3HABAEMOCTH SBJICHUN MPUPOXBI, B OOBEKTUBHOCTH HAYYHOrO 3HAHHSA, B BBICOKOM
IEeHHOCTH HayKU B PA3BUTHU MaTePHATBHOH U JyXOBHOM KyJIBTYPHI JIHOZIEH;

pa3BUTHE TEOPETHYECKOrO MBIILICHHS HAa OCHOBE (DOPMUPOBAHHS yMEHUN yCTaHABINBATE (DAKTHI, PA3IN4aTh NPUIHHBI U CIICJICTBHUSA, CTPOUTH
MOJENY ¥ BBIIBUIaTh MIIOTE3bI, OTHICKUBATh U (POPMYIHPOBATH OKA3aTENIbCTBA BBIIBUHYTHIX T'MIIOTE3, BHIBOJUTEL M3 IKCIICPUMEHTAIBHBIX
(aKTOB U TEOPETUYECKHUX MOJIeNeH PU3NIECKUE 3aKOHBL,

KOMMYHHKATHBHbBIE YMEHHUS JOKIANbIBATh O pE3yJbTaTaX CBOEr0 HCCICIOBAHHMS, Yy4acTBOBATh B JIHCKYCCHM, KPaTKO M TOYHO OTBEYaTh Ha
BOIIPOCHI, HCNOJB30BATh CIIPABOYHYIO JIMTEPATYPY U JAPYIHe HCTOUHHKH HH(OPMALIHH.



2. Coaepskanue Kypea dbusukn B 9 Kjacce

3aKoHbI B3aUMOJAECTBHS M ABM KeHUd TeJ (23 1)

Martepuansras Touka. Cucrema orcuera. Ilepememenne. CKOpPOCTh NPSIMONMHEHHOTO PABHOMEPHOTO IBHKCHHSL. [Ipsamonunueiinoe
PaBHOYCKOPEHHOE IBUIKCHUE: MTHOBEHHAS CKOPOCTh, yCKOpeHHE, nepeMemenye. I'pah ik 3aBHCHMOCTH KMHEMATHIECKAX BEMYMH OT BpEMEHH
NPy PaBHOMEPHOM M PaBHOYCKOPCHHOM ABHXCHHH. OTHOCHTEIBHOCTh MEXaHHYECKOrO IBIDKeHHs. | eolmeHTpudeckas H reJIMoLeHTpUYecKas
cucreMbl Mupa. MHepnmanpHas cucremMa otcuera. 3akoHbl Hrprotoma. CBobomHoe mameHue. HeBecoMocTh. 3akoH BCEMUPHOTO TATOTECHUS
Nmnynbc. 3aK0oH COXpaHEHUs UMIYJIbca. PeakTHBHOE JIBUKEHUE.

MexaHuueckne KoJie0aHusi ¥ BOJIHbL 3BYK (12 1)

Konebatensnoe nemxenue. Konebanus rpysa Ha mnpyxune. CBoGomnsle konebanus. KoneGarensHas cucrema. MasTHHK. Ammutyna,
nepuos, 4acToTa Konebanui. [["apmonnueckue konebanus]. [IpeBpamenye sHepruy NP KONEOATENFHOM IBHKEHHH. 3aTyXalOMHe KONeGaHus.
Beiryxnennsie kosnebanus. Pesonanc. Pacipoctpanenne konebanumit B ynpyrux cpezax. I[lomepeussle H IpooibHbIE BOJIHEL J[IMHA BOJHEL
CBsi3b JUIMHBI BOJIHBL CO CKOPOCTBIO €€ PAaclpOCTPaHEHHs M HEPUONOM (4acTOTOH). 3ByKoBblE BOMHEL CKOPOCTH 3ByKa. Bricora, TemMOp u
IPOMKOCTE 3BYKa. JX0. 3ByKOoBOH pe3onanc. [MHTepdepeHnus 3Bykal.

DJieKTpoMarauTHoe moJe (16 u)

OnHOpoRHOE U HEOAHOPOJHOE MArHUTHOE NoJe. Hanpasnenne Toka i HanpaBlIeHHE IUHAN €ro MarHuTHOro Toms. [IpaBuio GypaBduKa.
O6napyxenme MarHuTHOro mojsa. IlpaBuio jeBoit pyku. HHAyKIMS MAarHUTHOTO moONns. MarHUTHBIA MOTOK. OIIBITHI Dapages.
OnexrpoMarHuTHas MHAyKuys. Hanpasnenue unmyKimonHoro Toxa. Ilpasmno Jlenna. Senenne camonnmykuuy. [lepeMeHHBI TOK. I'enepatop
nepemMeHHoro Toka. IlpeobpasoBanus sHeprum B diekTporeHeparopax. Tpancdopmarop. Ilepenada snmekTpuueckol dHEprHM Ha PacCTOSHIE.
ONEKTPOMAarHMTHOE MOJIe. JJIEKTPOMArHUTHBIE BONHBL CKOPOCTh PacIpOCTPaHEHHs 3ICKTPOMATHHTHBIX BOJH. BIIHSAHHE 37IeKTPOMATHUTHBIX
M3Ny4CHHH Ha OKMBBIC OpraHu3MbL KonebGarenbubid kontyp. IlonydeHme >7eKTPOMAarHUTHBIX KojeGaHuii. IIpHHIMIBI pamgvoCBs3d U
TenesuneHus. [MuTepdepenuus cpeta.] DneKTpoMarnuTHas puposa ceeta. Ilpenomnenue ceera. [lokasatens nmpemomiuesns. JJuCIepcHs cBeTa.

[1sera tei. [Cnekrporpad u crexrpockort.] Tunbl ontuyeckux cnexTpos. [CrexTpanbubii anamus.] Tloromesne u HCIIyCKaHHE CBETA aTOMAMH.
[IpoucxoxaeHue THHEHYIATHIX CIEKTPOB.

CrpoeHue aTomMa u aToMHOro siapa (11 9)

PajuoakTHBHOCTE KaK CBHCTEIBCTBO CIIOXKHOIO CTPOEHHUS aTOMOB. Anbda-, 6eta- 1 ramma-usnydenus. Onsitsl Pesepdopaa. Sneprast
MOJIENb aToMa. PajnoakTHBHBIC NpeBpalleHust aTtoMHBIX sjaep. COXpaHeHHe 3apsIOBOMO M MAacCOBOTO YHCET TPH SIEPHBIX PEaKIHSIX.
OKCIIEpUMEHTANIbHBIE METOZBL MCCIIENOBAHMUS YacTHIl. [IpOTOHHO-HEHTPOHHAS MOZenb sapa. DU3MUecKmit CMBICT 3apsiIOBOTO M MAacCOBOIO
qucent. Mzortomsr. I1paBuna eMmermenus s anba- u 6eTa-paciaia Ipu SIEPHBIX PeakiusX. DHEPIUs CBA3K YaCTHIL B syape. JlereHne aJ1ep ypaHa.

Lennas peakuus. Snepuas osHepreTuka. DKOJNOTHYECKME NPOONEMBI PabOTHI ATOMHBIX dJeKTpocTaHumit. Jlosumerpus. Ileprox

rnojypacrazga. 3aKOH pajvOaKTHBHOIO pacnaja. BiusHue paTMOAKTHBHEIX H3JIy4CHHIl Ha JKMBBIE OPTaHM3MbL TepMOsIEpHAsS pEaKius.
Mcrounuku snepruu CojiHLA U 3BE3I.

Crpoenue urBonwuus Beeaennoii (5 u)
Cocras, crpoenne 1 nponcxoxuenue Conneunoit cucrempl, Ihnanerst 1 manbie Tena Cosneunoil cuerempl. CTpoeHne, H3llyseHne
u asosonns Cosna m 3ses)t, Crpoenne u dsosonns Beenennoii, Pesepsroe spemst (3 1)




TemaTnueckoe IuIaHupoBanme o dbusuke 9 Kiacce

Ne Tema Bun nesitebHOCTH yUeHUKA
ypOKa
1. | MarepuanbHas Todka. | —HaOmronaTe v onHMCEBATE NPSIMOJIMHEIHOE B PABHOMEPHOE IBHIKEHHE TEJIEKKH C KaleIbHHUIEH;
Cucrema OTCYETA. | —OINpPENENIATh MO JIEHTE CO CIEAaMM Kalelb BHJ ABIXKEHHS TENeKKH, NPOUAEHHBIA €0 MyTh H
BBoHbIiH IIPOMEXYTOK BPEMEHH OT Hadajia IBUXEHHUS 10 OCTAHOBKH;
uHCTpyKTax 1no Th —O00O0CHOBBIBATh BO3MOXKHOCTH 3aMEHBI TEIEKKH €€ MOJENbI0 — MAaTePUAIbHOM TOYKOM — JIs
OIIHMCAHMsI IBYKCHUS
2. | Ilepememenue —IIpUBOAUTE IPUMEPEI, B KOTOPBIX KOOPIMHATY ABIKYIIETOCs Tejla B 000 MOMEHT BPEMEHH MOXKHO
OIIPENENIUTh, 3Has €ro HAYAIbHYI0 KOOPIHHATY M COBEPLICHHOE MM 3a JaHHBIM HPOMEXYTOK BPEMEHH
IepeMENIeHHe, ¥ HENb3d, €CJIM BMECTO IepEMEIECHHU 3a0aH PO ICHHBIH 11y Th
3. | Onpenenenue —Onpenenars MOLYIH U IPOEKIINK BEKTOPOB Ha KOOPIUHATHYIO OCh;
KOOPJHHATHI —3allUChIBaTh YPaBHEHHE JUIA OIPENENICHHs KOOpDAMHATBHl ABMXKYIIErOoCs Tejla B BEKTOPHOM H
JIBIDKYILETOCs Teja CKaJLIpHOH (hopMe, HCIONB30BaTh €ro JUIS peIIeHH s 33134
4. | Ilepememenne  npH | —3amuchBaTh (GOPMYJIBL: Ul HAXOXKACHUS IPOEKIHH M MOMYJS BEKTOpa IE€peMEINEeHMs Tena, s
IPSIMOJIMHEHHOM BBIUUCJICHUS] KOOPIHHATEI
pPaBHOMEPHOM — JIOKa3bIBaTh PABEHCTBO MOJYJs BEKTOpa IEPEMELICHUS NPOUICHHOMY NyTH H ILIONIaMH IIOJ
JBYDKEHUH rpa(uKoM CKOpOCTH;
—CTpOUTH IPa MK 3aBUCHMOCTH
Uy = Uy (1)
5. | Cmapmoegas
KOHMpONbHAA
paboma
6. | IlpsmonuneitHoe —OO0BacHATE QU3NHUECKUH CMBICI NOHSTHH: MTHOBEHHAs! CKOPOCTH, YCKOPEHHE,
PaBHOYCKOPEHHOE —IIPUBOJUTH IPUMEPBI PABHOYCKOPEHHOIO JIBIDKEHIS,
JIBUDKEHHE. —3anuceiBaTth GOpMyIy Ui OIpEJENeHUs] YCKOPEHHs B BEKTOPHOM BHJIE W B BHJE NPOEKIMH Ha
VYckopeHue BBIOPaHHYIO OCh;
- U=y Vx—Vox
—IPUMEHATH GOPMYJIBI 4 = .5 Gx =~ JUId peleHus 3a/1ad, BRIPAXKATh JI00YIO0 U3 BXOMIINX B
HUX BEJIMYHMH Yepe3 OCTAIbHBIE
7. | Cxopocth —3anuckIBaTh GOpPMYIIbI
IPAMOJIMHENHOTO U= Dy+dt; v, = Vgy + axt;




PaBHOYCKOPEHHOT'O YUTATh U CTPOUTH IPAQUKH 3aBUCUMOCTH Uy = Uy (1);
ABIKeHUs.  I'paduK | — pemnarts pacueTHBIE U KaUeCTBEHHBIE 3a1a4H C [IPUMCHEHHEM YKa3aHHBIX (HOpMyI
CKOPOCTH _
8. | llepememenue  mpu | —Pemars pacueTHbIe 3a1a4H ¢ IPUMEHEHHEM dhopmybr
IPAMOJTUHEHHOM a, t?
PaBHOYCKOPEHHOM Sx = Voxl + 5
JIBUXKCHUH —IpPUBOIUTE HOpPMyYITY
_ Vo + Uy
Se=—5—t
K BUILY
s, = Sw B Sma
x 2a,
——HOKa3bIBATE, 4TO I NPSIMOIMHEHHOr0 PABHOYCKOPEHHOTO ABHYKEHHS yPaBHEHHE
X =X+ Sy
MOXET OBITh IPeoOPa30BaHO B ypaBHEHUE
a, t?
X = Xg + Vot +
2
9. |Ilepememenue Tema | —HaGuroMaTh ABHKEHIE TENEHKKIL C KaleJIbHUIIeH;
Ipu TPSMOJIMHEHHOM | —JIENaTh BEIBOABI O XapaKTepe JABMIKEHHUS TEIEKKH;
PaBHOYCKOPEHHOM ——BBIMHCIIATE MOJYJb BEKTOpA NEPEMENICHHS, COBEPIIEHHOTO INPSMOIMHEHHO M DPaBHOYCKOPEHHO
JIBH)KEHUH 0e3 | ABWKYIIMMCS TEJIOM 3a 1-FO CEKYHJLy OT Haualla JBIIKCHHS, T10 MOJIYJIIO TIEPEMEIIEHHS], COBEPLICHHOTO
HaYyaJbHON CKOPOCTH | UM 32 k=IO CEKyHY.
10. | JIabopaTopHuasn —Ilonb3ysick  METPOHOMOM, ONPENEISATH NPOMEXYTOK BPEMEHH OT Hadana PaBHOYCKOPEHHOTO
pabora Ne 1 JIBIDKCHHS IIAPUKa 0 €r0 OCTaHOBKH;
—ONPENCIIATE YCKOPCHUE ABMKCHHUS [IAPUKA H €T0 MIHOBEHHYEO CKOPOCTb [P/ YAapOM O HUIHHID;
——TIPEACTABIIATE PE3Y/IbTAThl M3MEPECHUN U BOIYUCIICHUH B BUJIE TAOIHUIL U IPaduKOB;
—I10 rpaQuKy ONpeseNsaTh CKOPOCTh B 3a1aHHbI MOMEHT BPEMEHH;
—paboTars B rpyrie
11. | OTHOCHTEIBHOCTH —Habmonats u onuceIBaTh NBIKEHHE MAsATHHKA B JIBYX CHCTEMax OTCYETa, OMHA U3 KOTOPBIX CBSI3aHa
JIBYDKEHHUS C 3eMJIEH, a Apyrast ¢ IEHTOH, ABUIKYIIEHCS paBHOMEPHO OTHOCHTEIBHO 3eMJIH;

—CpaBHUBATh TPACKTOPHH, IIYTH, IIEPEMCIUICHU S, CKOPOCTH MasiTHUKA B YKa3aHHBIX CHCTEMAaX OTCYETA;
—TIPHBOAMTL IPUMEPEI, OSICHSIOIINE OTHOCUTEIbHOCTE JABUXEHUS




12. | MHepunanbHble —HabnronaTe IposBIECHHE HHEPIIUH,
CHUCTEMBI OTCYeTa. | —IIPHUBOJAUTH IIPUMEPHI IPOSBIECHUS HHEPIIMH;
[epBsIit 3aKOH | —peluaTh KaueCTBEHHBIE 3a/1a4i Ha IPUMEHCHHUE IIEPBOT0 3aKOHA Eanomm
HproToHa
13. | Bropoi 3aKOH | —3aluChIBaTh BTOPO 3akoH HproTOHA B BUE HOPMYJIBL,
HpioToHa —peliaTh pacyeTHhIC ¥ KaUeCTBEHHEBIE 33/Ia4M Ha IPUMEHECHHE 9TOT0 3aKOHA
14. | Tperun 3axoH | —Hab6moaaTh, ONUCHIBATH K OOBSCHSITH OMBITHI, HILUIIOCTPUPYIOIIME CIPABEAIMBOCTE TPETHETO 3aKOHA
HrroToHa HrroToHa;
—3aNMCHIBAaTh TPETHii 3akoH HpioTOHA B BUZIE POPMYIIBL,
—pelnarh pacyeTHbIC ¥ KaYeCTBEHHbIE 3a1a4d Ha IIPUMEHEHHE 3TOr0 3aKOHa
15. | CBobomuoe manenue | —HabmonaTh majieHue OJHUX U TEX XK€ TeJl B BO3YyXE U B Pa3pexEHHOM IIPOCTPAHCTBE;
TeN —JNleNiaTh BBIBOJ O JBMIKEHHMH TeJl C OJMHAKOBBIM YCKOPEHHMEM IIpU JCHCTBMHM Ha HHX TOJIBKO CHJIBI
TSDKECTH
16. | JIBwxeHue tena, | —HabmoaaTh ONBITHL, CBHAECTEIBCTBYIOIIUE O COCTOSTHUN HEBECOMOCTH TEII;
OpOIIEHHOTO —CcJIeNaTh BEIBOJ 00 YCIOBHUSAX, IIPU KOTOPBIX TEJIa HAXOAATCS B COCTOSIHUM HEBECOMOCTH;
BEPTUKAIBHO BBEPX. | —HU3MEPATh YCKOPEHHE CBOOOAHOrO Ma/JICHNS;
HesecoMocTb —paboTarh B Ipymnme
JlabopaTopHas
padora Ne 2,
17. | 3akoH  BCEMHpPHOTrO | —3alKCHIBATH 3aKOH BCEMHPHOTO TAIOTCHHUSI B BUAC MATEMAaTHYECKOr0 yPaBHEHHUS
TATOTCHUS
18. | Yexkopenue —1J13 3aKk0OHa BCEMUPHOI'O TATOTEHHUS
CBOOOHOIO IIafieHusl | BHIBOMXUTH GOPMYITY
Ha 3eMjie M JApPYrux _GM,
HEOECHBIX Teax 9=
19. | IlpsmonuHenHOE u | —IIpuBOANTD IPUMEPHI IPAMOIMHERHOTO ¥ KPUBOTUHEHHOTO ABIKCHHS TElT;
KpUBOJHHEHHOE —Ha3BIBATH YCJIOBUSL, P KOTOPBIX TeJla ABMKYTCA NPAMOJMHENHO MM KPHBOJIHHEHHO;
ABWOKEHUE. JIBIOKCHUC | ppruycngrs, MOJIYJIb LIEHTPOCTPEMHUTEIBHOTO YCKOPEHHS 110 popmyJiea a, = v
Tejla MO OKPYXXHOCTH R
C TMOCTOSIHHOH 11O
MOJIYJTFO CKOPOCTBIO
20. | Pewenue 3ana4 —PerwaTh pacyeTHbBIE U KAYECTBEHHBIC 3a/1a4H;
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—CJIylIaTh OTYET O PE3yJibTaTaxX BbIIOJHCHUSA 3aJaHUA-IIPOCKTA AAUKOEOCSZ@IHQH?EO@ [IOATBEPKIACHUC
CIIPaBECIUBOCTH yCJIOBUA Z@SthSEO&EOﬂO JBHOKCHHS TCIIN,




—cnymarh Jokna) «McKycCTBEHHbIE CIyTHUKM 3eMJIM», 3aJaBaTh BOIPOCHI U MIPUHUMATh ydacTHE B
00CYXXKIEHUH TEMBI

21. | Ummoynsc Tena. 3akoH | —/laBaTh onpeseneHne UMITyIbca Teja, 3HaTh ero eIUHUILY;
COXpaHEeHUs —O0OBSCHATD, KaKasi CUCTEMa TeJl Ha3bIBAETCs] 3AMKHYTOH, IPUBOJUTE IPUMEPHI 3aMKHYTOH CHCTEMBI;
UMITYJIbCA —3alUChIBaTh 3aKOH COXPaHEHUS
UMITyJIbCca
22. | PeakTuBHOE —HabmonaTe 1 0OBSCHSTH MOJIET MOJIETTU PAKETHI
JIBIKEHUE. PakeTsl
23. | BeiBox 3aKoHa | —PemaTe pacueTHbIE U Ka4yeCTBEHHBIE 33/Jaud Ha IIPUMEHEHHE 3aKOHA COXPaHEHHS SHEPTUH;
COXpaHEHUs —paboTath ¢ 3aJaHUsIMU, IPUBEICHHBIMU B pa3feine «Toru riaBe»
MEXaHUYECKOH
SHEPruH
24. | Pemenue 3aga4 Pemmarp pacyeTHble M KaUECTBEHHBIE 3aJJa4l Ha IPUMEHEHHUE 3aKOHA COXPaHEHHsI SHEPTUH;
25. | Pemenue 3ana4 Pemartp pacueTHble M KaueCTBEHHBIE 33]Ja4d Ha IPUMEHEHHUE 3aKOHA COXPaHCHHUS SHEPTUH;
26. | KonTpouabsHast —JIpuMeHATh 3HaHUA K PEIIECHUIO 3a1a4
pa6ora Ne 1
«3aKoHBI
B3auMoOJeicTBUSL H
JBHKEHUSI TeJ»
27. | KonebarensHoe —OnpenensiTe KonedarenbHOe JBUKEHUE I10 €r0 IPU3HAKaM;
JIBIKCHUE. —TIPUBOJUTH IPUMEPHI KoJIeOaHUiH;
CroOoaHbIE —OIMHUCHIBaTh AUHAMUKY CBOOOIHBIX KOJIeOaHUN MPYKUHHOIO U MATEMATHYECKOTO MasTHHKOB;
KoyiebaHus —U3MEPSATH )KECTKOCTh NPYKUHBI UITU
PE3UHOBOrO LIHYypa
28. | BenuuuHel, —HazpIBaTh BENUYMHBI, XapaKTePU3YIOLIUE KoJeOaTebHOe IBUKEHUE;
XapaKTepHU3yIOIIre —3aIuCchIBaTh (OPMYITY B3aUMOCBSI3H [IEPUO/IA U YACTOTHI KOJICOaHHMI;
KonebarebHOe —IpPOBOJUTH JKCIEPUMEHTAJIBHOE MCCIIEJOBAaHME 3aBHCUMOCTH MEpHOja KojieOaHUH MPYKUHHOTO
JIBUKCHUE MasiTHUKA OT m U k
29. | JlabopaTopHas —ITpoBOIUTE HCCICIOBAHUS 3aBUCHMOCTH MMepHoaa (4acTOThl) KoJeOaHWM MasATHUKA OT JUIMHBI €ro
padora Ne 3 HUTH;

—IIPEJCTABISTh Pe3yIbTaThl U3MEPEHUH U BHIYUCIEHUN B BUJIE TaOJIHII,
—paboTaTh B rpynIe;




——CJIyllatb OT4YET O pe3yJibTaTax BBIIOJHEHU 3aJaHUA-IIPOCKTa AAOﬂUOhOhOEEO Ka4yeCTBEHHOMH
3aBUCHMOCTH II€pHoOIa KoJieOaHMH MaTeMaTHYECKOIO MasiTHAKA OT YCKOPEHHUA OwOQOhmOﬁO IMagCHUS)

30. | 3aryxaromue —OOBSICHITH IPUYUHY 3aTyXaHUS CBOOOJHBIX KOJIeOaHuii;
KoyeOaHus. —Ha3bIBaTh YCJIIOBUE CYIIECTBOBAHUS HE3aTyXaIOIIUX KOJIeOaHU
BrinyxneHHbIE
KoseOaHust
31. | Pe3onanc —OOBSCHATD, B YeM 3aKIIFOYACTCS SBIICHUE PE30HAHCA,
—IPUBOAUTH MIPUMEPHI OJIE3HBIX U BPEIAHBIX IPOSIBICHUH pe30HaAHCA U IIyTH YCTPAHEHHUS HOCIEHUX
32. | Pacupoctpanenue —Paznuyare nonepeyssie ¥ MPOJOIBHBIC BOJIHEL,
KoyeOaHuii B cpejie. | —ONHCHIBATH MEXaHU3M 00pa30BaHMs BOJIH;
Bonnbt —HAa3bIBaTh XapaKTEPHU3YIOIHe BOJHBI (GU3NYECKHE BETMUHNHBI
33. | JlnunHa BOJIHBL. | —Ha3pIBaTh BEIUYMHBI, XapaKTePU3YIOIIHE YIIPYTHE BOJIHEIL;
CxopocTb —3alUChIBaTh POPMYIIBI B3aHMOCBSI3H
pacnpocTpaHeHus MEXI1y HUMH
BOJIH
34. | Ucrounuku 3ByKa. | —Ha3bpIBaTh [uana3oH 4acTOT 3BYKOBEIX BOJIH;
3BYKOBBIE KOJIEOAHUsI | —IIPHBOAUTH IPUMEPHI HCTOUHUKOB 3BYKa;
—IPUBOAUTH OOOCHOBAHUS TOT0, YTO 3BYK SIBIISIETCS IIPOJIOJILHOM BOIHOIM;
’ —CIIyLIaTh TOKNa] «YIIbTPasByK H HH(Pa3ByK B IPHPOLE, TEXHUKE U MEIUIMHEY, 3a1aBaTh BOIPOCH H
IPUHHUMATh Y4acTHe B 00CYXICHUU TEMbI
35. | Beicota, [remOp] u |-—Ha ocHOBaHMM YBHUACHHBIX OIBITOB BBIABUIATH MMIIOTE3bI OTHOCHTEIBHO 3aBUCHMOCTH BLICOTHI TOHA
IPOMKOCTH 3ByKa OT YaCTOTEI, & [POMKOCTH — OT aMIUIUTY (6! KOJIEOaHUM UCTOUHKKA 3BYKa
36. | Pacnpoctpanenue —DBsInBUTaTh rUNOTE3B! O 3aBUCHMOCTH CKOPOCTH 3BYKa OT CBOMCTB CPEJIbI M OT €€ TEMIIEPATyPHL;
3BYKa. 3BYKOBBIE | —OOBSACHSITD, [IOYEMY B Ia3ax CKOPOCTh 3BYKa BO3DPACTAET C TOBBIIIEHAEM TEMIIEPATyPHI
BOJTHEI
37. | OTpaxeHnue 3ByKa. | —OOBACHATH HAOMIONAEMBIH OIBIT 10
3BYKOBOH pe30HaHC BO30Y/ICHHIO KOJIEOaHUH OJHOr0 KaMepTOHA 3BYKOM, HCILyCKAaeMbIM JPYTHM KaMEpPTOHOM TAaKOH JKe
YacTOTHI
38. | KouTpoabHas —IIpuMeHATH 3HaHUS K pEUICHHIO 3a1a4

pabdora Ne 2
«JluHaMuka»




MarauTHoe 110J1e

llb@bmb;w BbIBOJBI O 3aMKHYTOCTH MAariuTHBIX JMHUK ¥ 00 ocyiabjieHuu Iojist ¢ YAQ@JICHHEM OT
ITPOBOJHUKOB C TOKOM

Hanpasnenve Toka u
HaIpaBJICHHE JIMHUN
€ro MarHUTHOIO IOJIS

—®opMyIHpOBaTh IPABUIIO IIPABOH PYKH JUIS COJICHOUIA, IIPABHIIO OYpaBUHKa;
—OTIIpeesITh HallpaBieHUE IEKTPUYECKOT0 TOKA B IIPOBOJHHUKAX U HANpaBJeHHE JTUHUNA MarHUTHOTO
TOJISt

O6napyxeHue
MarHuTHOrO MOJS IO

—IIpuMeHsTh IpaBUIO JEBOU PYKH;

—OMNpeAensaTh HaIpaBlICHUE CHJIBL, JCHCTBYIOIIEH Ha OJJIEKTPUYCCKHM 3apsi, ABHXKYIIUICS B

ero JeHCTBUIO HA | MArHUTHOM IIOJIE;
JJIEKTPHYECKUI  TOK. | —OIpeNeNATh 3HaK 3apsiia M HallpaBJICHUE JBUKECHUS YACTUILIBI
[IpaBuo eBoil pyku
42. | Unpyxuus —3anuceBaTh GOpPMYITY B3aUMOCBSI3H
MarHuTHOTO MOJISL. | MOJYJIE BEKTOpa MAarHMTHOM MHAyKIMH B MarHuTHOro mosis ¢ MomyjeM cuiibl F, nedcTByromed Ha
MarauTtHbIi IOTOK IPOBOJHUK JUIMHON /, pacIoyIOK€HHBIH MEPIEHAMKYJISIPHO JHMHUSM MAarHUTHOM HMHIYKIIMH, U CHJIOU
TOKa / B IPOBOJTHUKE;
—OIUCHIBAaTh 3aBUCHMOCTh MAarHUTHOIO HOTOKAa OT MHAYKI[MM MAarHUTHOTO IOJIS, IPOHU3LIBAIOIIErO
IJIOIalb KOHTYpa M OT €r0 OPHEHTAIIMH [10 OTHOIICHHUIO K JIMHUSM MarHUTHOM HHIYKITHH
43. | SIBnenue —Habnronate W ONHUCHIBATH OMNBITHL, IMOATBEPKAAIOIIKE IOSBICHUE OJIEKTPUYECKOro MOJS IIpU
JEKTPOMArHUTHOM HU3MEHEHUH MarHUTHOTO I10JIs, IeJaTh BBIBOBI
HHIYKIUH
44. | JlabopaTopHast —IIpoBOAUTH KCCIIENOBATENBCKHUM 3KCIIEPUMEHT 110 U3YUEHUIO SIBIICHUS JIEKTPOMArHUTHON HHTKIUH;
padora Ne 4 —aHaJM3UPOBATh Pe3yJIbTaThl SKCIIEPUMEHTA U JIENIATh BBIBOIBL;
—paboTaTk B rpynmne
45. | HampaBnenue —HabmogaTh B3aMOIEHCTBHE ATFOMUHUEBBIX KOJICIl C MArHHUTOM;
HHIYKIMOHHOTO TOKa. | —OOBSICHATH PU3NUECKYIO CYTh IIpaBuiia JIeHna u popmyupoBars ero;
[Tpasuiio Jlenna —IpUMEHATh nOpaBuwilo JleHma u INpaBWJIO NpaBOd pyKH IS ONpEJEICHUS HalpaBJICHHUS
MHIYKIIMOHHOTO TOKa
46. | SIBnenue —HabmonaTte 1 00BSCHATE SBICHUE CAMOUHIYKLIUU
CaMOMHJTyKIIUH
47. | Tlony4yenue u | —PacckasbIBaTh 00 yCTpOMCTBE U MPUHIMIIE ASHCTBHS reHepaTopa MEPEMEHHOTO TOKa,
nepeaya —Ha3bIBaTh CIIOCOOLI YMEHBLIEHUS [TOTEPh 3JIEKTPOIHEPI UM Nepeave ee Ha OOJIbIIe PaCCTOSHUS;
MEPEMEHHOI0 —paccka3plBaTh O Ha3HAUYEHUM, YCTPOWCTBE U MpHHIMIE JeHCTBUS TpaHchopMaTopa H  €ro
3JIEKTPUYECKOr0 TOKA. | IPUMEHEHUH
Tpancdopmatop
48. | DIeKTpOMarHuTHOE —HabnronaTh ONBIT M0 U3IYYEHHUIO U PHEMY JIEKTPOMArHUTHBIX BOJIH;




I1oJie.

—OIMCHIBATH pa3IMYUs MEXKY BUXPCBbBIM IJICKTPHUYIECKHUM U DJICKTPOCTATHYICCKHUM IIOJIAMH

DeKTpOMAarHUTHHIE
BOJIHBI
49. | KonebaTenpHbIH — Ha6monats cBOOOIHBIE JIEKTPOMArHUTHBIC KOJIEOaHHUs B KOJEOATENLHOM KOHTYPE;
xouTyp. IlomydeHue | —enaTh BHIBOJBL;
SIIEKTPOMArHUTHBIX —pemarh 3a1a4u Ha Gopmyny Tomcona
KoJsieOaHui
50. | IlpuHIMIBL —Paccka3sIBaTh O MIPUHIUIAX PAJUOCBI3H U TCJICBUICHHUS;
PaIuoCBsI3U W | —ciymarh gokian «PazBuTHe CpeCTB U CMOCOO0B Mepe/iaun HHGOPMALlMK Ha JaleKue pacCTOSHUS ¢
TEJICBUICHHS JPEBHHUX BPEMEH U JI0 HAIIMX JHEH»
51. | DnexTpoMarHuTHas —HassIBath pasjnyHbIe JUANa30Hbl JJIEKTPOMAarHUTHBIX BOJH
IpUpoJa CBETa
52. | IIpenomnenue ceera. | —HaGmonaTs pasioxenue 6e10ro CBeTa B CIHEKTP MPH €T0 MPOXONKACHUH CKBO3b MPU3MY H MOy 4CHHE
dusmyeckuii  CMBICH | OEJIOr0 CBETA IIyTEM CIIOXKEHHUS CIIEKTPAIBHBIX [[BETOB C MOMOLIBIO JIMH3BL,
noKazarens —O00BACHATE CYTh U J1aBaTh ONPEICIICHUE SIBICHUS UCTIEPCHU
IPETOMIICHHSL.
Jucnepcus CBeTa.
[IBera Ten
53. | Tumer  ortwueckux | —Ha6m0AaTh CIVIONIHON U IMHEHYAThIC CIIEKTPBI UCITY CKAHHS,
CIIEKTPOB —HAa3bIBAThH YCIOBUS 00pa30OBaHUsI
JlabopaTopHas CIUIOLIHBIX U JINHEHYATHIX CIIEKTPOB MCITYCKAHHUS;
pabora Ne S —paboTars B IPYIIIIE;
—CITyIIaTh JOKJIa «MeTo]| CIEKTPAIBHOIO aHalk3a U ero IPUMEHEHUE B HAYKE U TEXHUKE)
54. | Tlornomenue 1 | —OODBACHSTH U3IyUdEHHE U MOMIONICHHE CBETa aTOMaMK U IPOMCXOXICHUE JHHEHYAThIX CIIEKTPOB Ha
HCITyCKaHHE CBETA | OCHOBE MOCTYyJaToB bopa;
aTOMaMH. —paboTaTh C 3a[@HUSAMH, [IPHBEISHHBIMA B pasjiene «Vtoru rnasen»
[Ipoucxoxnenue
JluHen4aThIx
CIIEKTPOB
55. | PannoakTUBHOCTb. —OmnwucklBaTh ONbITH Pesepdopaa: o 00HAPYKEHMIO CJIOKHOIO COCTaBa PaAHOaKTHBHOIO U3JIyCHHS U

Moenu aToMOB

[10 MCCJIEJIOBAHUIO C ITIOMOILIBIO pacCeIHUA A-4aCcTHUI CTPOCHHUA aTOMa




56. | PaguoakTUBHBIE —OOBSCHIT CyTh 3aKOHOB COXDAaHEHHs MAcCOBOTO UMCTAa M 3apsiia IIPH  DPagHOAaKTHBHBIX
IIpEeBPaIICHU [IPEBpAIlEHUIX;
aTOMHBIX sIIIEP —TIIPUMEHSTE 9TH 3aKOHBI IIPH 3AIIUCH YPABHEHHUM SIEPHBIX PEaKITHit
57. | OxcrepuMeHTabHbIE | —M3MepPATH MOIHOCTB 03Bl PaJMalMOHHOrO (OHA JO3UMETPOM;
METOJIBI —CpaBHMBATh [IOJTYYCHHbIA Pe3yIbTAT C HAUOOJBIINM JIOMYCTAMBIM /IS YeJIOBEKA 3HAUCHHEM;
HCCIICIOBAHMs YacTHUIl | —paboTarh B rpyImime
JlaGopaTopHas
pabora Ne 6
58. | OtkpbiTie NPOTOHA H | —IIpUMEHATE 3aKOHBI COXPAHCHHs MAcCOBOTO UHCNA ¥ 3apsja Ul 3alucu YPaBHEHHH SJIEpHBIX
HEWTpOHA peakui _
59. | Cocras aToMHOTO | —OOBSICHATE PU3MUECKHUI CMBICT IOHSTHIA: MACCOBOE U 3apAI0BOE YHCIA
ajpa. SlnepHsle Cuibl
60. | DHeprus CBsA3H. | —OOBSCHATh GU3NIECKHI CMBICII IOHSTHI: SHEPTHS CBSA3H, TePEKT Mace
Hedext macc
61. | [lenenne sjep ypasa. | —ONHUCHIBATE HPOLECC JENEHHUS SIpa aTOMA YpaHa,
Ilennas peaknust | —OoOBACHATH PU3MIECKUI CMBICI IIOHSTHIL: LIETHAS peaKius, KPUTHIECKas Macca;
JlaGopaTopHas —HAa3bIBATh YCJIOBUS IIPOTEKAHHUS YIIPABJISIEMOi [IETHOM peaKum
pa6ora Ne 7
62. | SlmepHblit  peaxTop. | —Paccka3blBaTh 0 Ha3HAYEHWHM SAEPHOTO PEAKTOPa HA MEUIEHHBIX HEHTPOHAX, €r0 YCTPOUCTBE U
IIpeobpazoBanue NPUHIIMIIE ACHCTBHS;
BHYTPEHHEH OHEPIUHM | —HAa3bIBaTh IPEUMyIeCTBa U HenocTaTku ADC mepej APYrMME BUIAMHE SJIEKTPOCTAHIHIA
aTOMHBIX  siAep B
AJIEKTPHUYECKYIO
SHEPTUIO ATomHas
JHEpreTUka
63. | buonoruueckoe —HaspiBarh  Qusuueckue BeTMYMHBI NOIJIOLICHHAS 1032 W3TydeHHs, Kod(h(HIHEHT KadyecTsa,
JCHCTBME  paJyalluMy. | SKBUBAJICHTHAS /1032, [IEPHO]I IOIypacaia,;
3aKoH —CIyHmaTh JOKJIax «HeratusHoe Bo3neicTBUE pagyaly Ha KUBBIE OPIraHU3MbI U CIIOCOOBI 3aIIUTHI OT
paauOaKTUBHOIO Hee»
pacnana
64. | TepmosinepHast —HasbiBaTh yc0oBuUs IPOTEKAHUS TEPMOSIIEPHON PeaKIliy;




peakuus

—IIPUBOJIUTH IIPUMEPHI TEPMOSIEPHBIX PEAKIINH;

KonTposbHas —IPUMEHSTH 3HAHUS K PEIICHMIO 3a1a4
padoTa Ne 3
«JNEeKTPOMArHUTHOE
noJjie»

65. | Pemenue 3agad. | —CTpouTh rpadMK 3aBUCUMOCTH MOIIHOCTH IO03bI H3JIy4EHHS [IPOJYKTOB paciiafia paJioHa OT BPEMEHH;
Jla6opatopHas pabota | —OIEHUBATh 110 rpaduKy MEPUOJ Ioypacna/ia IPoayKTOB pacraja paoHa;
Ne 8. —IIpEeICTABIISATH PE3yJIbTAThl H3MEPEHUH B BUJIE TAOJIHIL;
JlaGopaTopHasn —paboTaTh B IpyIIme
padora Ne 9

66. | Cocras, crtpoenme u | —HaGmonars craiipl uan pororpaduu HEOECHBIX OOBEKTOB;
IIPOMCXOKICHHE —Ha3bEIBaTh IPYIIbl OOBEKTOB, BXOAAIHX B COIHEUHYIO CHCTEMY
CoJTHEYHO CUCTEMBI | —IIPUBOIUTH IIPUMEPHI U3MEHEHHs BUJIA 3BE3IHOIO HebGA B TEUCHHE CYTOK

67. | Bonpmme  1wiaHeThl | —CpaBHUBATH IUTAHETHI 3MHOM IPYIIIBL; IUIAHSTHI-TUTAHTH;
COJIHEYHO! CHCTEMBI | —aHATU3UPOBATh GOTOrpadyy MK CIAlIbI IIaHET

68. | IloBTOopenue., —JIeMOHCTPHUPOBATH IIPE3CHTAINH, YIaCTBOBATH B 00CYKIECHUH IIPE3ECHTAIHH;

l@m@OHm‘Hv C 3aJaHUsIMH, NPHUBECICHHBIMU B pa3szeiic «HITOTH TIaBBI»




Buinycxknux nayyumcs:

* cobmozath mpaBuia 6€300acCHOCTH M OXPaHBI TPY/a IIPU paboTe ¢ yIeOHBIM U 1a00paTOPHEIM 000PYIOBAHUEM;

IIOHHUMAaTh CMBICJI OCHOBHBIX @Nwﬁ&oomﬂ\dm TCPMHUHOB: @Nwﬂﬂooﬁow TEI10, @NwSAOOHAOO SABJICHHC, @Swﬂdooﬂmm BCIIMYHHA, €AUHUALBI U3MCPCHHUS,
paciio3HaBaTh ﬂ@omhwgmhu KOTOPBIC MOXHO PEIIUTH IIPH TOMOMIH @Nwﬂﬂmoﬂﬂx MCTOOOB,

aHaIIA3UPOBATH OTJACIIBHBIC 9TAIIBI IPOBEACHUS UCCIICIOBAHUHN 1 HHTCPIIPETUPOBATH PE3yIIbTAThHL HaOmoaeHui u OIIBITOB,

" CTaBUTb OIBITHI M0 UCCIETOBAHUIO PH3HICCKUX SBICHHH MM GU3HUECKIX CBOMCTB Tel 6€3 HCTOTb30BaHAS IPSIMBIX H3MEpEHHIA;
* mpu 310M HOPMYIHPOBATE npobieMy/3anady yaeGHOTr0 SKCIIEPHIMEHTA;

* coOMpaTh yCTaHOBKY M3 IIPEIOKEHHOTO 000PY/IOBAHHS,

*  IIPOBOJUTH OIBIT H (HOPMYIHPOBATH BEIBOJIEL

*  IIOHHMATh POJIb IKCIECPUMEHTA B IIOJIYYCHUN MWEOM NE@OUZNEENW

WESEQQ.S&A ROAYy4Um 603MOIAHCHOCMb HAYUUMBCS.:

IIPOBOJHTE NPAMBIE N3MEPECHHs (PU3MYCCKUX BEIUTHH: BPEMSI, PACCTOSIHEE, Macca Tela, 00beM, CHIIa, TeMIIepaTypa, aTMoc(epHOe JIaBlicHHE,
BIXKHOCTB BO3/yXa, HAIPSDKCHHE, CUJIA TOKA, PAJIMAIIMOHHBIN (OH (C HCTIONB30BAHHEM JO3HMETDA): IPH 3TOM BHIOHPATH ONTUMAJIBHBIH CIIOCO0
H3MEPEHHs U UCIOJIb30BATh MPOCTEHIIHE METO/IBI OIIEHKH IIOIPELIHOCTEH H3MepeHHiL.

IIPOBOJAUTH UCCIECNOBAHNE 3aBUCUMOCTEH @Swﬁdmomﬂmx BCJIMYIHH C UCIIOJIB30BAHUEM IIPSIMBIX ngoﬁomﬁm“ IIPpH 3TOM KOHCTPYHPOBAThH YCTaHOBKY,

(uKCHpPOBaTL Pe3yNBTATHI MOMYYCHHON 3aBHCHMOCTH (DM3HUIECKHX BEIHYMH B BAJIE TAOIHI X rpaduKoB, eNaTh BEIBOMIBI [0 PE3yIbTaTaM
HCCIIEIOBAHUS, !

IIPOBOAUTH KOCBEHHBIC H3MCPCHUS @NwNGOOHANN BEJIMYWH: IIPH BBIITOJHECHUN &wgmﬁomﬁm\m OO@N@NHH,. SKCIICPUMCHTAIbHYIO YCTaHOBKY, cienys

TIPEUTOKEHHON MHCTPYKIIHH, BBIYUCIIATH 3HAYEHHE BETMIHHEI ¥ aHAIM3HPOBATH NOJTyIeHHBIE PE3YIIbTATHI C YUETOM 3aJaHHOM TOUHOCTH
HM3MEPEHUH;

HCIOJIb30BATE IIPA BBITOJTHEHHHN YICOHBIX 3329 HAYIHO-TIONMYJISPHYIO IATEPaTypy 0 GU3HIECKUX ABICHHSX, CIPABOUHbIE MaTepuabl,
pecypcest UHTEpHET.
Buinycknuk nonyuum 603mocHoCmy HayuumoCa:
peIaTh 3a/[a9H, HCIONIB3Ys PU3HIECKHE 3aKOHBI (3aKOH COXPAHEHHS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHS, IPHHIMII Cyniepro3unun ¢, I, 11
u III 3axonsr HeroTOHa, 3aK0H COXpaHEHHs HMITYJIbCa, 3aKkoH ['yka, 3akoH ITackais, 3aKoH Apxumena) u GOpMyIIBI, CBI3BIBAIOINHE DH3HIECKUE
BEJIMIHHEI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tella, INIOTHOCTH BEIECTBa, CHJIA, TaBIeHHE, HMITYJIBC TeNa, KAHeTHIeCKAs SHEPIHsl, HOTCHIHATbHAS



A,

SHEePIusl, MeXaHH9eCKast paboTta, Mexanudeckas MomHuocTh, KITJ] IpocToro MexanmusMa, CHIa TPEHHS! CKOJIBKEHHUS, K03 GHUIIUEHT TpeHus,
aMILTHTY/a, HEPUO U YaCTOTa KOJICOAHUH, IIMHA BOJHEI M CKOPOCTH €€ PaCIPOCTPAHCHHS): HA OCHOBE aHAIIN3A YCIOBHS 3a/1a9H 3aITHCHBATH
KPATKOE YCIIOBHE, BBIICIATH (YU3MUECKHE BETMIHHEL, 3aKOHBI X (GOPMYIIBL, HEOOXOTMMBIE IS €€ PELICHHS, IIPOBOJUTH PacueThl ¥ OLCHHUBATE
PEaIbHOCTD IIOJIy9€HHOI'O 3HaYCHUS QU3HUCCKOM BEIMUUHEL

TennoBeie sIBICHUS.

Buinycknuk nayuumcs:

*  pacmo3HaBaTh TEILIOBBIE SBICHUS U OOBSICHATH Ha 6a3e UMEIOIUXCS 3HAHWH OCHOBHBIE

OwONOHwN WA YCIIOBHUS IIPOTEKAHUSA 3TUX SBIICHMM: hﬂee%wﬁm U3MEHEeHHEe 00heMa Tel IIPpA HarpeBaHUH onﬁmvﬂh@mﬁﬁv OoIpImast CKUMAEMOCTE
H‘Nwow MaJiast CXKUMAEMOCTD XKUAKOCTEH U TBEPABIX TCII; TCINIOBOC PABHOBECHUE, HCIAPECHUE, KOHACHCAIIUS, IUTaBJIEHUEC, KPUCTAJUIN3allA, KUIICHUE,
BJIQXKHOCTH BO3IyXa, Pa3IMYHBIC CITOCOOEI TECILIONCpEeIayu AHOEOﬂHuothmOOHVu KOHBCKITHSL, Sw.:v}mom&@vv arperaTabi€ COCTOSIHHS BEIICCTBA,
MOIJIOMCHHUE YHECPIUH IIPH UCHAPEHUU KUIKOCTH U BEIJICTICHUE €€ IIpY KOHZACHCAITAH I1apa, 3aBUCHMOCTh TEMIIEPATYPhI KUIICHUS OT JaBJICHUA,

*  OIIHCBIBATH U3YYCHHBIC CBOMCTBA TEN U TEILIOBLIE SBJICHUS, UCIIOJIB3Ys @Nwﬁﬁ@n%ﬁm BCJIMYUHBI: KOJIMYCCTBO TEIIIOTHI, BHYTPCHHSAA DOHCPIUi,
TEMIICpATypa, yACIbHA TCINIOEMKOCTE BCIICCTBA, YACIbHAA TEIUIOTA ILIABJICHUS, yAacibHaA TEIIOTa Emﬁoomﬁmwowwmﬁmu YACiibHad TCILIOTa
Cropanus TOIIJIUBA, NOQ@@EENOEH IOJIE3HOI'0 ICHCTBUSA TEINIOBOIO ABUTATCILAI,

*  IIpHU OIIMCaHUH NPAaBUJIBHO TPAKTOBATh @Nwﬁﬂooﬂﬁm\w CMBICJT UCITOJIB3YEMBIX BCIIMYNH, UX 0003HaUYeHNs U CAUHUALIBI U3MECPCHUSA, HAXOOUTH
@Oﬁg%hwr CBA3BIBAIOINHUEC JAaHHYIO @Nwﬁdaoﬂ%mo BCIIMYUHY C APYTHMH BCIIHYHMHAMU, BEIYHCIIATH 3HAYCHUE @Nwﬂﬂooﬂow BCJIMYUHBI; aHAJIM3UPOBATh
CBOICTBa TCJI, TCILJIOBBIC SABJICHUSA U MIPOIIECCHI, UCII0JIB3YsI OCHOBHEIE ITOJIOXKECHHUS ATOMHO-MOJICKYIAPHOI'0 YYCHHS O CTPOCHUH BEIIECTBA U 3aKOH
COXPaHCHH: SHCPIUH; pa3indaTb OCHOBHBIC MPU3HAKHA M3YYECHHBIX @Nw&dooﬁﬁx MoJeIeH CTPOCHHUA ra3oB, XXUJIKOCTEH U TBEPABIX TECJI;

*  IPHUBOOUTH NPUMEPBHI IIPAKTHYCCKOI'O HUCIIOJIE30BaHUA @Nwﬂ&oomﬂmx 3HAHUK O TETIOBBIX SIBIICHHUAX,

Buinyckuuk nonyyum 803moicHOCMb HAYUUMbCAL:
" pemIaTh 3a1avH, HCIOJIB3Ys 3aKOH COXPAHEHHS SHEPriH B TEILIOBBIX [IPOLECCaX U (GOPMYIIEL, CBs3BIBAIOME (U3HUECKIE BETHUHHEI (KOIHYECTBO
TCILTOTBL, TEMIICPaTypa, yACIbHAA TEIIOEMKOCTh BEIIECTBA, yACIbHAS TEIUIOTA IUIABIEHHS, YAeIbHAs TeIIOTa Tapo06pa30BaHHs, yIeIbHAs
TEIUIOTA CrOPaHKs TOIUIHBA, KOI((YHUIHUEHT IOE3HOr0 NeHCTBIS TEIIOBOTO IBUTATENs): HA OCHOBE aHAN3a YCIOBHS 3a/1a9H 3aMACHBATE KpaTKoe

YCIIOBHE, BBIICIATH eﬁwﬁwoﬁﬁo BEJIMYHUHBI, 3aKOHBI U @Oﬁzv\hz EOO@xOhNZEO AJEL €€ PEIIEHUs, IPOBOJUTE PacUETEI U OIICHHUBATH PCATBHOCTD
IMOJIY4YCHHOI'O 3HAUCHHS @NMNAOOHAON BCIIMYHUHEIL.

-

wgﬁu\ﬁﬁﬁtx ROJY4UmM 603MOHCHOCMb HAYYUMBCA.
¢ IIPAUBOIUTE NIPUMEPHI IIPAKTHYCCKOTI'O HCITOJIb30BaHUA @Nwﬁﬁmmoﬁﬁx 3HAHUI O SJICKTPOMArnUTHBIX ABIICHUAX pelIaTh 3a/1a4y, HCIIOJIB3Ys
@NWNAOOEO 3aKOHBI Awmﬂom Owma st y4acTKa ICIId, 3aK0H HHNAO%.HMLHOEEN 3aKOH ﬂ_w&zogmoﬂmoﬂ; O paCIIpoCTPaHCHUS CBETA, 3aKOH OTPAKCHUL
CBCTAa, 3aKOH IIPCIIOMIICHHUA meﬂm—v u @Oﬁgvc.:h CBA3BIBAIOIIIHNEC %Nwﬁooﬁ&@ BCIIMYNHBL Aoﬁhm TOKa, 3JICKTPHICCKOE HAIPSDKCHHUE, JJICKTPUIECCKOE
COIIPOTHUBJICHUEC, YACITBEHOEC COIIPOTUBIICHUE BEIIIECTBA, UN@OHN SJICKTPUIECKOIO IT0JIs1, MOIITHOCTH TOKA, @OH%OEOO PaCCTOAHUEC U OIITHYCCKAsl CHUJIa



S QETI—

JIUH3BI, CKOPOCTH JJICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 9aCTOTA CBCTA, @Oﬁ?@&umﬁ pac4deTa JICKTPHICCKOI'O COIIPOTUBJICHUA ITPH
II0CJICA0BATCIILHOM H IIapaJlJICJIbBHOM COCINHECHUN ﬂﬁOWObENHOWVH Ha OCHOBC aHaJIN3a YCJIOBUA 3a1a49H 3alIHCBIBATH KPATKOE€ YCIIOBUE, BBIACIIATH

dusnUeCcKue BEIMYMHBL, 3aKOHBI U GOpMYITBI, HCOOXOIUMBIE IS €€ PEHICHH s, IPOBOAUTE PAacYeThl U ONEHHBATh PEAIbHOCTD IIOJTyYEHHOTO
3HAYEHHS (PU3MIECKOM BETHMINHEL.

DJIeMEHTHI aCTPOHOMUH.
Boinycknuk nayuumcsi:
*  yKa3bIBaTh Ha3BaHU IUIaHeT CONHEUHOH CUCTEMBI;

.

pas3iin4yaTh OCHOBHBIC IIPU3HAKU CYTOYHOI'O BpallICHUS 3BE3THOT'O ﬂo@m—u JBHOKCHHA .ﬁ%ﬂm.b CouHIIa ¥ TUIaHET OTHOCHTEIIHHO 3BE€3A; IOHKUMAaTh
pasiiayusa MKy ﬁ@h&OﬂOEﬂUE&OONOM u H,OOHHOEH@EQOOHAOWH CHUCTEMaMHU MHPaA,

5/



