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I. MIOACHUTEJIBHASA 3AIINCKA

JlononHuTenbHas 00lIepa3BUBaOIas MporpaMma «YTiayO0aeHHOe U3YYeHHUE OTAEIbHBIX TeM IO
¢busuke» (Pemienue 3a1a4 MOBBIICHHON CII0KHOCTH) UMEET €CTECTBEHHOHAYYHYIO HAIPABJICHHOCTh
U pa3paboTaHa Ha OCHOBE:

e @ecnepanpHoro 3akoHa oT 29 nexadps 2012 roma Ne273-d3 «O6 obpa3zoBaHuu B
Poccuiickoit denepanm.

e KoHumenuuu  pa3BUTHUS  JIOTNOJHUTENBHOrO  00Opa3oBaHMs  JETEH  yTBEp)KICHA
pacnopsbkenueM IlpaBurensctBa Poccuiickoit @enepauun ot 04 centsaops 2014 rona
Nel726-p.

e [Ipuka3a MunucrepctBa obpa3oBanusi U Hayku Poccuiickoit @enepamun ot 29 aBrycra
2013 roma Ne 1008 «OO6 ytBepxneHun Ilopsiaka opraHu3alMu W OCYHIECTBICHUS
00pa30oBaTEeNbHON  JIEATENILHOCTH 10  JONOJHMUTENbHBIM  00I11e00pa30oBaTeIbHBIM
[IpOrpaMMam».

e Ilucema «O MeTOAMYECKMX pEKOMEHIAUUAX Mo pa3paboTke U  O(OPMIECHUIO

JONOJTHUTEIbHBIX OOIIepa3BUBAIOIIMX [POrPaMM  pa3jIMYHOW HANpaBIEHHOCTH» OT
01.04.2015 roma Ne19-2174/15-0-0.

AKTYaJIbHOCTb MPOTrPaMMbI

[Tomumo ucTopudeckoi 3HaunMocTu ropoj ['arunHa oGnanaeT MUPOBOIl U3BECTHOCTHIO BO
MHOroM Onarojapsi pacrHolO)KEHHOMY B HEM MHOTONPO(QHUIBHOMY HAay4HOMY LIEHTPY
HUILI «KypuaroBckuit uHCTUTYT» — [IUSAD, Bemymemy ¢yHIaMEHTAIbHBIE H  TPUKIIATHBIC
ucciieloBaHus B 001acT (pU3MKKM 3JIEMEHTApHBIX YacTULl U BBICOKMX SHEPruM, siAepHOM (hU3MKH,
GU3MKH  KOHIEGHCHPOBAHHOTO COCTOSHHSI, MOJICKYJSIPHOH ¥ pajMallMOHHOW  OHOQU3UKH.
[IpodeccuonanbHas peanusanus B 3TUX OOJIACTIX HEBO3MOXKHA 0€3 Pa3BUTHIX HABBIKOB PEIICHUS
HETPUBHAJIBHBIX 33734 B oOiactu ¢u3uku. Taxke oTMeTUM, YTO (M3MKA OPraHMYHO BXOJIUT B
IPOMaJIHOE YHCIIO COBPEMEHHBIX CHEeHMaIbHOCTeH. Takum 00pazom, MpoBeJeHHEe ¢ 00yJaroUMMHCS
JIEKIMOHHO-CEMUHAPCKUX 3aHATHH, NX KBaJU(UIUPOBAHHOE KOHCYJIbTUPOBAHUE U PAa3BUTHE B HUX
CKJIIOHHOCTH K IIOMCKY HECTaHIAPTHBIX PEIICHUM C Y4€TOM HHTEPECOB IIKOIBHUKOB SBIIACTCA
KpaiiHe HEOOXOIUMBIM.

eas.

Pa3BuTHe no3HaBaTeNbHBIX, HHTEIJIEKTYaIbHBIX U TBOPUECKHUX CIOCOOHOCTEHN B MPOIIECCE PEIICHUS
($u3NYeCKUX 3a/1a4 U CAaMOCTOSITENIbHOIO MPUOOPETEHHs HOBBIX 3HAHUH.

3apauu:

1. Oéyuarwue:

e (CucreMaTu3upoBaTh 3HAHUSA YYAIIUXCS MO QUBHKE,

e CrocoOcTBOBATh caMOpeaTH3aii 00yJaroIUXCsl B U3YUYSHHH KOHKPETHBIX TeM 0 (hU3HKE;

e OOy4yuTh aIrOPUTMy U METOJMKE TOUCKA DPELICHUS HETPUBHAJIBHBIX 3a/laHuM, aHaIU3y
MPEJCTaBICHHBIX 3aJ1ay,

° (DOpMI/IpOBaTB MMpEaACTaBJIICHHUA O IIOCTaAaHOBKCE, KJ'IaCCI/ICbI/IKaHI/II/I, npueMax U METOoJAax
pEIICHUA OJIMMIINAIHBIX (bHSI/I‘-IeCKI/IX 3aaa4.

Pazeuearowiue:

e Pa3BuTh MblIUIeHHE O00ydarOImUXCs, CHOPMHUPOBATH y HHUX YMEHUH CaMOCTOSATEIHHO
proOpeTaTh U MPUMEHATH 3HAHUS, HAOIIOAATh U OOBICHIATH PU3NUECKUE SIBICHUS;

o [loBbllIeHNE MBICTUTEIHHON aKTUBHOCTH y4aIllUXCsl U IPUOOPETEHHE HAaBBIKOB JIOTHYECKOTO
MBILUIEHUS 110 TpoOsIeMaM, CBA3aHHBIM C peallbHON )KHU3HBIO;

e VYrayOUTh NOHUMaHHE METO/IOB PEIICHUS 33/1a4 U MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH.



3. Bocnumamenshuie:

e Co3nate 00pa30BaTENbHYIO Cpeny, OJarOnpUATHYIO JUIS Pa3BUTHs CIIOCOOHOCTEH AeTed u
CTpEMJICHHS K TTOBBIIICHUIO YPOBHS 00yUeHHUS,

e BocnuTaThk 310p0OBOE CONEPHUYECTBO U COTPYIHHUUYECTBO B MPOLECCE COBMECTHOIO PELICHUS
3aj1ady,

e lcnonb30BaTh NpUOOPETECHHBIE 3HAHUS M YMEHHUS Ui PEUICHUS MPAKTHYECKUX KU3HEHHBIX
3ajay;

e [loaroToBUTh K MPOAOHKEHUIO 0Opa30BaHUs U CO3HATEIHLHOMY BBIOOPY Mpodeccuu.

HoBu3ua

HoBu3Ha qaHHOM IpOrpaMMBbl 3aKIIOYACTCS B «IIOTPYKEHUU» B MUP pu3uku. Co3qa0TCs yCIOBUS
JUIS Pa3BUTHS MOTHBHUPOBAHHBIX JCTCH, BKIIIOYas JCTEH, YbM YCIEXH B (DU3MKE B HACTOSIIMMA
MOMCHT MOXECT, C€1I€ HE HpOﬁBI/IJII/ICI). HpOBOILI/ITCﬂ pa60Ta C HepCHeKTI/IBHBIMI/I JCTbMHU, B
OTHOIIICHUH KOTOPBIX €CTh CEPhe3HAs HAJACK/IA HA TaJbHCHIINNM KaYeCTBEHHBIH CKa4YOK B Pa3BUTHH
HUX CIIOCOOHOCTEH.

Buja nporpaMmmsl:

Jannas mporpaMma MOAU(PUIIMPOBAHHAS, 32 OCHOBY B3STHI:

e Opnos B.JI., Caypos FO.A. Metos! perienus ¢pusznyeckux 3agad. /[IporpaMMbl 371€KTHBHBIX
KypcoB. ®u3uka. 9-11 knaccel. [IpodunsHoe oOyuenue. — M.: JIpoda, 2013.

e ®@usuka. 3amaun Ay camocrositeapHoro pemenus. /b.Jl. Aranbes u ap.- CI16. U3narenbcTBo
CIIoI'y, 2014.

[IpenycmarpuBaercss B 00pa3oBaTelbHON MporpaMMe pa3MelleHHe METOJUYECKUX U
IUIAKTHYECKUX MaTepHajioB Ha pecypcax B HWHPOPMAIMOHHO-KOMMYHUKAITMOHHOW CETH
«HTepHeT.

Heo6xoauMocTs pa3paboTKu AaHHOW MporpaMMbl OOYCIIOBIIEHA, C OJHOW CTOPOHBI,
MEePECMOTPOM COJIepKaHUs O0IIero oOpa3oBaHUs B IIENIOM, C JIPYTOM CTOPOHBI, TPYIHOCTSIMH,
BO3HUKAIOMIMMHU Yy OOyYaroIuXcs TpH perieHnu 3anad mno ¢usmke. [loaromy HeoOXoamM Kypc,
CUCTeMATH3HUPYIOIINKA 3HaHUS oOydaroumxcs mo ¢u3uke ¥ (GOPMUPYIOUIUN OMBIT pPELICHHS
¢busnvecknx 3amad. [IpoayKTUBHBIM SBIISIETCS MCIIOJIb30BAaHME MEXKIPEIMETHBIX CBSI3€H (HU3UKHU C
IpYTUMHU TIpeMETaMHU, TPEeXkae BCEro, ¢ MaTreMaTukol, mHpopmatukoil. [Iporpamma nomyckaer
BO3MOYKHOCTh KOPPEKTHPOBKH W BUIOU3MEHEHHS TEMAaTHYECKOTO COAEp)KaHUs B TIpolecce
o0OyueHusl.

[Tporpamma nedacocuuecku yenecoobpasHa, TaK KaK aKTUBU3UPYET II03HABATEIBHYIO,
WHTEJJIEKTYallbHYI0 ¥ TBOPYECKYIO JIEATEIbHOCTh, YINIYONseT 3HAHUSA, yMEHHUS U HAaBBIKH,
MOJTyYeHHBIE Ha YPOKax (pH3HKH.

OpraHu3anoHHO-NIearorM4ecKue yCJI0BHs peaatu3auun
o0pa3oBaTe/IbHOI NPOrpamMMbl

Cpoku peajm3anuu: 1 yueOnsIii rox - 72 vaca.
Bo3pacT ob0yuarommxcsi: 14-16 ner

CocraB y4eOHOI rpynnbl:  TOCTOSHHBIN

®opma 00yUeHus: OYHasl.

Hanosnnsiemocts rpynmel: 15 yenoBek

IIpopo1KNTEIbHOCTh OAHOIO 3aHATHS: 45 MUHYT

O0beM HArpy3kd B Heaesr0: 2 3aHsaTus 1o 45 MHUHYT, BKIIOYas oOsi3arenbHbie 10-
MUHYTHBIE 11ay3bl Ha IPOBETPUBAaHUE KaOWHETa, HAa MIPOBEACHNE TUMHACTUKH JJIS TJ1a3.



®opMbl OpraHu3aluu 00pPa30BATEILHON JAeATeJbHOCTH O00Y4YaloUUXCHA: TpYyNnoBas,

UHAUBUAYAJIbHAA.

MOKHO OTMETHUTH CIIEAYIOUINE 0COOEHHOCH U TIPOTPAMMBIL:

e JloMMHMpYyeT IIpaKTUYECKas HaIpPaBJICHHOCTb Kypca, 4YTO OTIMYAeT €ro OT
AQHAJIOTMYHOTO pa3Jiena MIKOJIBHOIO Kypcea.

e Kypc pa36ur Ha 3aHATHSA. B KaXI0M 3aHATHH COJEPKHUTCSA MOPLUHUS «ITOHATUHHOTO»
MaTepHalia ¥ MpaKTUYecKast 4acTh: YUCHHK 00s3aTeIbHO pelaeT 3a4a4u Mo JaHHOH
Teme. [IpeamararoTcs K pemeHuo 3aja4i pa3Horo ypoBHs

e Kypc comepxutr mnomaroBblii pa3z0op 3adaHui, NpeAsiaraeMblX Ha 3aHATHSAX,
yIpaKHEHUs! 1151 CAMOCTOSTENILHOTO BINMOIHEHHS. MaTepuai B (hopMe npe3eHTaIuii
U Jp. DJIEKTPOHHBIX  JIOKYMEHTOB,  IIOArOTOBJICEHHBIX  IpENoaBaTelleM,
JEMOHCTPHUPYETCS C IOMOIIBIO IIPOEKTOPA WJIA NHTEPAKTUBHOU TOCKH.

e Marepuan Kypca IPENOJHOCHTCA TaK, 4YTO YYEHUK HCIOJB3YET HE TOJIBKO
PENPOAYKTUBHBII METO/ OCBOCHHUS, HO U CAMOCTOSITEIIBHOE HCCIIEI0OBAHUE.

e VY o0yyaromuxcs BO3HHUKAET MPAKTUYECKasi MOTPEOHOCTh B TOMCKE ONTHMAJIbHBIX
IIyTeN pEIIeHUs HECTAHJIAPTHBIX 3a]a4, OCBOCHUHU PELICHUs 3a7a4 IOBBIIICHHON
CJI0KHOCTH.

I[Inanupyemble pe3y/ibTaThl 0CBOEHHS 00Pa30BaTEILHOI IPOrpaMMBbl.

B pesynbrare ocBoeHMs TporpamMmbl «YTIyOJe€HHOE H3y4Y€HUE OTACIbHBIX TEM IO (PU3HUKE»
(Pemienue 3a7a4 MOBBIIEHHON CIOXKHOCTH) 00YYarOIIMecs JOKHbBI

OBazneTs METOJaMH PEIICHHMS 3a/1a4 TIOBBINICHHOMN CII0KHOCTH IO (PHU3UKe.
HaxoauTh onTuMalbHbIE MyTH NPU PEIICHUH HeCTaHAAPTHBIX 3a/1a4.
YMeThb ienaTh BEIBOJABI K 0000IIIEHUS
PaGorats B mape, B rpyIe, IpUCTyIINBATHCS K MHEHUIO OJTHOKITACCHUKOB.
Bragets MeTogamMu caMOKOHTPOJISI M CAMOOLICHKH.

O:xupaembie pe3yabTaThbl:

[To okoHyaHuu oOydeHus yyamuecs _OYAYT YMeTh!

pelarh 3aJa4y pa3HbIX THIIOB U Pa3HOIO YPOBHS CIIOKHOCTH;
10JIy4aTh JAOMOJIHUTENbHbBIE 3HAHUS 0 (PU3HKE;

paboTath C IUTEpaTypoii;

0(QOpPMUTH 10KJa/l B COOTBETCTBUU C MPEABABIIEMbIMU TPEOOBAHUSIMU;

pabotats B cetu MHTEpHET;

aHAJIM3UPOBATh (PU3NUECKOE SBIICHUE;

IIPOrOBapUBaTh BCIYX PEIICHUE,

aHAJIM3UPOBATH MOJTYYEHHBIN OTBET;

KJ1acCU(UIIUPOBATh MPEUIOKEHHYIO 33124y,

COCTaBJISITh MPOCTEHIINE 3a7auu;

IIOCJIEI0BATEIBHO BHIMIOIHATh U IPOrOBapUBATh ITAIbl PELICHMUS;

pelaTh 3aa4u cpeiHel TPYIHOCTH;

pemaTb KOMOMHUPOBAHHBIE 3a/1a4H;

BJIQJIETh Pa3JIMYHBIMM METOJAMU pEIICHUs 3a/Jay: aHAJIUTUYECKUM, TrpapUuecKuM,
AKCIEPUMEHTAIBHBIM U T.1I.;

BJIa/IETh METOJIaMU CAMOKOHTPOJISI 1 CAMOOLIEHKH;

UCIOJIb30BATh MPUOOPETEHHbIE 3HAHUS JIJIsl PEIIEHUS TECTOB HA TOCYAApPCTBEHHOM

UTOTOBOM aTTECTAIlUH.



CucremMa pe3yJIibTaTOB OLIEHKU 00pa30BaTeJIbHOM MPOrPpaMMBbl.

Y CneuHoCcTh OCBOCHUST TIPOTPAMMBI OTPEAEIISETCS ¢ OMOIIBI0 KOHTPOJIBHO-IIPOBEPOUHBIX PaboT.
OOyuaromuecs MOIy4arOT COUCOK U3 paHee pa300paHHBIX HA 3aHSATUU OJUMIUAAHBIX 337ad. OHU
JOJKHBI HAWTH pellieHre MPeUI0KCHHBIX 33/1a4, CyMeTh 000CHOBAThH PEIICHHUE.

Il. VYEBHBIN ILIAH

TEMbI

Ha3zBanmne Tembl

Koanu
€CTBO
4yacoB

Teop
usl

pax
THKA

(I)OprI KOHTPOJIHA

3aKOHEI B3aUMOECHCTBUS U
JIBIKEHUS TE.

26

13

13

Kpyrasriii cton «Ha crapr,
BHUMaHUE!».
JleMoHCTpUpYyEM NpUEMBI
pelleHus 3a1a4 1o
HU3y4ECHHOU TEME
«CTapTOBBI YPOBEHbBY.

MexaHnnueckue KoyiebaHus u
BOJIHBL. 3BYK.

12

JemoHcTparus
I/IHTepaKTI/IBHI)IX IIJ1aKaToB,
CO3JaHHBIX B
https://phet.colorado.edu/
C OMBITaMHU U Pa3IuIHBIMU
BKCHepI/IMeHTaMI/I 110 TEMEC
«ba30BbIii ypOBEHBY.

DIIeKTPOMarHuTHOE TOJIE.

14

«KonBepT BOpocoB» -
CBOOOHBIN OOMEH
MHEHUSIMU, UJIEIMU,
JITOPUTMaMHU I10
pELIeHUIO 3a/1a4
MOBBILIEHHON CI0KHOCTH.
MO03KHO HCIIOIB30BATh
«IIpoaBUHYTBIN YPOBEHBY.

CrtpoeHune aToMa ¥ aTOMHOTO
anpa. Mcnonp3oBaHue 3HEpruu
ATOMHBIX fAJIEP.

18

10

Pemenue
Pa3HOYPOBHEBBIX 33]1a4
«ba3oBblll ypOBEHbY U
«IIpoaBUHYTBIA YPOBEHBY.

KOHTpOJ’IBHOG 3aHATHC.

Hrorosast KOHTpONIbHAS
pabora.

UTOoro

72

36

36
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Conep:kanue NporpaMmabl.

3akoHbI B3aUMOAEHCTBHSI M IBHKeHHsI TeJl. (26 yacoB).

Teopus: NuctpykTtax no Th u 6e3onacHomy untepHery. MaTtepuansHas Touka. Cucrema orcyera.
Ilepememenune. OmnpenencHue  KOOpAMHATHI  ABWXKydierocs Tena. llepememenne npu
IIPSIMOJIMHETHOM pPaBHOMEPHOM JABWXKEHUU. lIpsmMoiiMHENHOE pPaBHOYCKOPEHHOE JBUYKEHUE.
VYckopenune. CKOpOCTh NPSMOJMHEMHOTO pPaBHOYCKOPEHHOIO JBMKeHUs. ['padux ckopoctH.
Ilepememienue mnpu NOPSAMOJIMHEMHOM paBHOYCKOPEHHOM JBWKeHUHU. llepememenune mpu
IPSIMOJINHEIIHOM PAaBHOYCKOPEHHOM JIBUKEHHMU 0e3 HayalbHOW CKOpoCTH. OTHOCHUTENBHOCTH
IBIOKEHUs. VHepuuanbHble cHCTEMBbl oTcyera. 3akoHbl Hprorona. CBoOOAHOE majaeHHE Te.
JIBrxkeHue Tena, OpPOLIEHHOrO BEPTUKAJIbHO BBEPX. 3aKOH BCEMUPHOIO TATOTEHMS. YCKOpEHHE
CBOOOJTHOTO MajeHus Ha 3emie U Apyrux HeOecHbIX Tenax. IIpsmonmHelHOe M KPUBOJMHEHHOE
IOBUKEHME. JIBWDKEHHME Tejla 10 OKPY)KHOCTM C IIOCTOSSHHOM II0 MOXYJIO CKOPOCTBIO.
HckycctBennble cnyTHuku 3emud. Mmnynbc Tena. 3akoH coxpaHeHUsi UMIyjibca. PeakTuBHOE
IBUXKEHHE. PakeTsl.

IIpakmuxa: VnauBuyanbHas padoTa ¢ 00ydyarolIMMUCS C pa3HbIM YPOBHEM YCBOEHHS Y4eOHOIO
Mmatepuaina. Penienne pazHoypoBHEBBIX 3a/1a4. «CTapTOBBIA yPOBEHBY.

Mexanunveckne Kojie0aHus M BOJIHBbI. 3BYK. (12 yacoB).

Teopus: KonebarenpHoe nermxeHne. CBoooaHbIe Konebanus. KonebaTenbabie cucTeMbl. MasTHHK.
Benuuunbl, xapakTepusylompe KojeOaTenbHOe JABMKeHUE. [IpeBpalieHne dSHEPruu MpH
Koje0aTeNbHOM JIBJKEHUU. 3aryxawolue KosiebaHus. BbiHykneHHble KojebaHus. BoiHbI.
[IpononpHbIe 1 oNepedHbie BOIHBL. J[uHa BoaHbL. CKOPOCTH pacnpocTpaHeHus BOJIH. MIcTOUHUKH
3ByKa. 3BYKOBbIE KoyieOaHus. BricoTa u TemOp 3Byka. ' pomkocTh 3ByKa. Pacripoctpanenue 3Byka.
3ByKOBbI€ BOJIHBL. CKOpOCTH 3ByKa. OTpaskeHue 3ByKa. IXO.

Ilpakmuxa: VHnuBuayandbHas W TpynmoBas paboTa ¢ ywammmucs. PemieHune pazHOypOBHEBBIX
3aga4. «ba3oBblii YPOBEHbY.

DJieKTpoMaruuTHoe noJe. (14 yacos).

Teopusa: MarautHoe mone. HampapieHue TOka M HalpaBJICHUWE JUHUM €r0 MAarHUTHOTO IOJIS.
IIpaBuno neson pyku. HMHAykKnus MarHUTHOrO Imosis. MarHuTHbeIi  IOTOK.  SIBieHue
3JIEKTPOMATrHUTHOMN WHAYKIWU. [Tonyuenune TIEPEMEHHOTO BJIEKTPUYECKOTO TOKA.
DNEeKTpOMarHuTHOE 1oJje. DJIEKTPOMAarHUTHBIE BOJHBI. D/M MPHUPOJIA CBETA.

Ilpakmuxa: WuauBunyanbHas pabota ¢ ydamuMucs. PelleHue  OMUMMMAIHBIX — 337ad.
«IIpoaBUHYTBINA YPOBEHB.

CTpoenne aToMa U aTOMHOT0 siipa. UcnoJib30BaHue YHEPrud aTOMHBIX sijiep. (18 yacos).

Teopus: PagyoakTUBHOCTh KAaK CBUJETEIBLCTBO CIIOKHOIO CTPOEHUS aTOMOB. Monenu aToMOB.
OmnsiT Pesepdopna. PagroakTuBHble mpeBpalleHust aTOMHBIX sifep. M3ydeHue neneHus siapa aToma
ypaHa no ¢ororpadguu TpekoB. DKCIEPUMEHTAIbHBIE METO/bl UCCIIEAOBAaHU yacTull. M3yuyeHue
TPEKOB 3apsDKEHHBIX YacTUI[ O ToToBBIM (oTorpadusm. OTkpbiTHe TpoTOHA. OTKpHITHE
HelTpoHa. CocTaB aToMHOrO siapa. MaccoBoe uncio. 3aps10Bo€ YUCI0. SaepHble CHIlbl. DHEPIHs
cBa3u. Jlepext macc. Jlenenue snep ypana. llemnas peakuus. SnepHbiii peaktop. ATOMHas
JHEpreTuka. buonorndyeckoe NeUcTBUE pagualnuy. TepmosiepHas peakuus.

Ilpaxmuxa: WVHnuBugyanbHas pabota ¢ oOyuarommmucs. PemieHue pa3HOYPOBHEBBIX 3ajad
«bazoBe1il ypoBeHb» U «IIpOABUHYTHIN YPOBEHBY.



OcHOBHbIE 3HAHUS U YMEHUS 00yYAKOLIUXCS.
OOy4aronmmmMcst HEOOXOIMMO 3HATH:

IlonsATHSA: MaTepuanbHas TOYKA, YCKOpEHUE, MepeMelleHre, Macca, cuia (Cuiia TSKECTH,
cCujla YIpPYTroCTH), BEC, HEBECOMOCTh, MUMITYJIbC, MHEPIHATIbHAS CUCTEMa OTCYeTa, paboTa CHJIBI,
MOTEeHIIMAJIbHAs U KMHETUYecKasi SHEPIus, aMIUINTY/1a, TIEpUO/I, YacToTa KojeOaHUM, monepeuHbie
Y TIPOJI0JIbHBIEC BOJHBI, JUTMHA BOJIHBI.

3aKoHbI M _NPUHUMIBbI: 3aK0Hbl HbIOTOHA, MpUHIMN OTHOCHTENbHOCTU ['anuies, 3akoH
BCEMHUPHOI'O TSTOTEHHUs, 3aKOH ['yKa, 3aKOH COXpaHEHHUS HMITYJIbCa, 3aKOH COXpPAaHEHUS U
MIpPEeBpALICHUS SHEPTUU.

IIpakTnyeckoe mnpuMeHenme: aBikeHue MC3, peakTUBHOE JBH)KEHHUE, YCTPOHCTBO
paketel, KIIJI MammH W MEXaHU3MOB, MOJBEMHAS CHJIA KpbUIA CaMOJIETa, HCIOJb30BAHUE
3BYKOBBIX BOJH B TEXHHKE.

Yyamumcst HE0OX0IMMO YMETh:

e [lonp30BaThCs CEKYHIOMEPOM.

e 3MepATh U BBIUUCIATH PU3NICCKUE BEIIMIMHBI (BpEMsI, PACCTOSTHUE, CKOPOCTh, YCKOPEHUE,
Maccy, CHIIY, JKECTKOCTh, KO3(PQPUIMEHT TPEHHs, HUMITYJIbe, padoTy, momHocTh, KIIJ]
MEXaHHU3MOB, MEPHOJ] KoJIeOaHU MasTHUKA, YCKOPEHHE CBOOOTHOTO MaJICHHS).

e Yurtath U CTpoUTh rpaduKH, BBHIPAXKAONINE 3aBUCUMOCTh KMHEMATHYECKUX BEIUYUH OT
BpPEMEHU TPU PABHOMEPHOM M PABHOYCKOPEHHOM JBIKEHUSIX, CUJIBI YINPYTOCTH MpHU
nedopMaruu.

e Pemars npocrenire 3a1a4u Ha ONPEACICHUE CKOPOCTH, YCKOPEHUS, TYTH U MEPEMEIIEHUS
MPU PAaBHOYCKOPEHHOM JIBMXKEHWH, CKOPOCTH M YCKOPEHMsI TIPU JBIKCHHH Tela IO
OKPYXHOCTH C TIOCTOSITHHOM IO MOMYJIO CKOPOCTBIO, MacChl, CHJIbI, UMITyNIbCa, PabOTHI,
MotHocTH, sHepruu, KIIJI, nmuHbI BOJTHBI, YCKOPEHUS CBOOOTHOTO MAaJIEHUS MO TEPHOIY
KoJieOaHUH MasTHUKA.

e l300paxkath Ha dYepTeXKe TMpU pEUICHUWU 3a/Jad HaMpaBlICHUS BEKTOPOB CKOPOCTH,
YCKOPEHHUSI, CHJIBI UMITyJIbCa TENa.

CpencrBa o0yuenust

Ilepeuenv 000pyoosanusn (uncmpymenHmol, Mamepuanvl U NPUCNOCODIEHUA).

HaumenoBanue 060pynoBaHusi KonuyectBo
(MHCTPYMEHTOB, MATEPHAJIOB U NPUCIIOCO0JICHHUIT)
IlepcoHAJIBHBIN KOMIIBIOTED 1
MynbTUMEIMITHBIA TPOEKTOP 1
Y CTpoNCTBO [UIsl 3aIITOPUBAHUS OKOH 1

Ilepeuens mexnuueckux cpeocmae 0oyueHus.

HanmeHOBaHMe TEXHHYECKUX CPEACTB 00y4eHH s KoamnuecTBo
Jlocka mapkepHas 2
Mapkep Uit JOCKU 3
['yOka st mocku 2
ITapra 20
Crynbs 20




Hepeltenb ytteﬁuo-mem 00uuecKux mamepuaiiloes.

HaumeHoBaHue yueOHO - MeTOANYECKUX MATEPUAJIOB KoJu-Bo

1. Ileppimkun A.B. @usuka 9. - M.: JIpoda, 2016. 1

2. Jlykamuk B.M. CoopHauk 3a1a4u o ¢pusuke. - M.: [Ipocsemenue, 2015.

3. PermkeBuy ATl @usuka. 3agaunuk. 10-11 knaccel. - M.: JIpoda, 2014

4. banam B.A. 3agaun nmo ¢pusuke u Metosl ux pemenus. - M. [Ipocsemenne, 2001.

PR R e

5. Tonbadap6 H.U. ®usuka. 3agaunuk. 9-11 kmaccel. YueOHoe mocodue aist
001e00pazoBaTeNnbHBIX YUpekaeHui. - M.: JIpoda,2013.

6. Manuna H.C. ®usuka. Pemenue 3a/1a4 NOBBIILIEHHON CI0XKHOCTH. M31aTENbCTBO 1
Cankr-Ilerepbyprckoro ynusepcurera, 2014,

IMepeyennb yueOHO-MeTOHYECKMX MATEPHAJIOB /IS 1€IaroroB
1. Ba6kanuna JL.IL., benonyukun B.E., Kozen C.M. CoopHauk 3ama4 no ¢pusuke s 10-11 kmaccon

¢ yrnyonenusiM uzyuenueM ¢uunsuku. / [lox pepakmueit C.M.Kozena. - M.: BepOym, 2013.

2. 3opun H.U. DnextuBHbIi Kypc «Metoab! petieHus ¢puzndeckux 3anau»: 10-11 kmacest — M.
Bako, 2013 (mactepckas yuuTens).

3. Kabapaun O.®., Opnos B.A., 3ubenpman A.P.®usuka. 3agaunuk: 9-11 kiaccel: YuebHoe
nmocobue s 001Ie00pa3oBaTebHBIX yupexkaeHui. - M.: JIpoda, 2014.

4. KoungpatseB A.C., Y3un B.M. ®@usuka. Coopuuk 3ama4. —M.: ®uzmariur, 2015.

5. Opnos B.JI., Caypos I0.A. Metonus! penienus puzmdeckux 3anad. /[IporpaMMbl 376K TUBHBIX
KypcoB. ®u3uka. 9-11 knaccel. [IpodunsHoe oOyuenue. — M.: [Ipoda, 20013.

Ilepeuenb yueOHO-MeTOAMYECKHX MATEPUAJIOB AJ 00y4arOIUXCS

1. benapukos I'.A., Byxosues b.b., Kepxxenues B.B., Mskumes I'.5I. ®uzuxa. CO0pHUK 3a1a4. —
M.: Ponbd, Aiipuc-mipecc, 2012.

2. 3y6o B.I'., lansHoB B.II. 3amaun no ¢usuke: [Tocobue ans camooOpa3oBaHus: YueOHOe
pykoBoJicTBO. M.: «Hayka. 'maBHast penakuus (pu3nKo-MaTeMaTHUeCKOW Jaureparypsb», 2012,
256 cTp.

3. Tlepwimkua A.B. ®usnka (Bce kinaccs). M.: «Jlpoday, 2015

4. PeivxeBuu A.I1. 3agaunuk no ¢pusuke. M.: «/Ipodar, 2013, 193 c1p.

5. ®usnueckuil MPaKTUKyM IJI KJIACCOB M IIKOJI C YriyOJeHHBIM M3ydeHHeM (DU3MKH, TOJ pel.
I0.U. luka u O.®. Kabapauna. - M.: «IIpocsemenuey, 2012.

6. ®usuka. 3agaun s camocToaTenbHoro pemienus. /b.J[. AranbeB u nap.- CII6. U3natenbcTBO
CIIery, 2014.

7. UYepnoyuan A.W. ®uzuka, 3agaunl ¢ 0TBETaMH U petieHusMu. -M.; Breicias mkomna, 2013.



Kanennapuvblii yueOHbIi rpaduk

Ipunoscenue Nel

Hauano OxoHuaHue [TponomKUTENEHOCTD
(konMuecTBO  y4eOHBIX
HEJICTIb)
| monmyromue 01.09.2017 30.12.2017 17
Il nonyroaue 09.01.2018 31.05.2018 19

3aHaTus IMPOBOAATCA COIJIaCHO yqe6Horo miaHa 1 pas3 B HECACIIIO.

MecTo u BpeMmst IPOBEICHUS 3aHATUH COOTBETCTBYET PACIMCAHUIO, YTBEPKACHHOMY JUPEKTOPOM.

IIpa3nHu4YHbIE THA:
JleHb HapOIHOTO eANHCTBA — 4 - 6 HOSIOPS;
Me:x1yHapOIHbIH )KEHCKUM IeHb - 8 MapTa;

[Ipa3auuk BecHb! U Tpyna —1 mas;

Jenb [Tobenpr — 9 mas.

KanukyJibr:

HoBorognue npa3auuku -1-8 sHBaps




OueHo4yHbIe MaTEPHUAJIbI,
o0ecrneyuBamoIIMe peajn3anuio 00pa3oBaTebHOH NPOrpaMMbl

O0o3HaueHnus:
* - «CTapTOBBII YPOBEHBY,
** - «ba30BbIil YPOBEHDY,
**k*k 3
- «[IpoABUHYTHII ypOBEHBY.

Ilpunoscenue Ne2

No XXX — @usuka. 3agaunuk. 10-11 ki1.: mocodue aiist 001eo0pa3oBaTeIbHBIX YIPEIKACHHIM /

A.I1. PermkeBuu. — M.: Jpoda.

N Tema Komuyecer | Ounenovnbie H[{I OaBT ;__[ e
BO 4aCOB | MAaTepHAaJIbI st
3aKO0HBI B3aNMOJAEHCTBUSA U IBUKEHHUS TeJl. 26
1. | Uuctpykrax no Th u GezonacHOMY UHTEpHETY. 2 Ne3”
MarepuanbHas Touka. Cucrema orcuera. [lepemernenue. Ne11™
Nel3™
2. | OnpeneneHue KOOPIUHATHI JBHKYILETOCs Tea. 2 Ne8”
[Iepemenienue npu NpsAMOIMHEHHOM PAaBHOMEPHOM No21™
JBYKEHUH Nod 7™
3. | [IpsaMonuHeliHOE paBHOYCKOPEHHOE JBUKECHHUE. 2 Ne49™
VYckopenue. CKOpOCTh IPSIMOJIMHEHHOTO No55™
PaBHOYCKOPEHHOTO ABMKeHUs. ['paduk ckopocTH. No59™*
4. | Ilepemernienue npu NpsIMOJIMHENHOM PaBHOYCKOPEHHOM 2 Ne64™
nBrKeHnH. [lepemenienne npu NpsMOINHEHHOM No70™
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayaJIbHOW CKOPOCTH. No8O™
5. | Pemenue 3anau no teme: «VccnenoBanue 2 Ne62"
PaBHOYCKOPEHHOTO JIBIKEHUS 0€3 HaualbHOW CKOPOCTH. Ne67™"
No74™
6. | Pemenne 3aga4. OTHOCUTEILHOCTD IBUKEHHUSL. 2 Ne31"
Ne34™
NedQ™™
7. | NHepumanbHble cucteMsl oTcueTa. [lepBrlii 3aK0oH 2 Ne139"
Hsrorona. Bropoii 3akon HeroToHa. No143™
Ne148™
8. | Tperwii 3akoH Hptorona. CBoGoiHOE MaieHUE Te. 2 Ne200"
Ne202™
Ne205™"
9. | [IBmwxkeHue Tena, OpOIIEHHOTO BEPTUKAIBHO BBEPX. 2 Ne209"
Pemenne 3ama4 Ha cBOOOAHOE MaJlcHUE TEIL. No211™
Ne216™"
10. | 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpEHHE CBOOOTHOTO 2 Ne169”
najeHus Ha 3emiie U IpYyruX HeOSCHBIX Temax. Nol72™
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*kk

Nel79

11. | IlpsmonuHeHOE U KpUBOJIMHEWHOE IBUKEHUE. [[BrKeHMe 2 Ne297"
Teja 10 OKPYKHOCTH € MTOCTOSTHHOM 110 MO0 Ne300™
CKOpOCThIO. Perienue 3aa4 Ha JBUKEHUE 110 OKPYKHOCTH. No302™*

12. | UckyccTBeHHbIe cryTHUKHU 3emiid. Mitynbe Tena. 3aKkoH 2 Ne318"
COXpaHEHUs UMITYJIbCa. No324™

Ne328™

13. | PeaktuBHOE nBukeHue. Paketsl. Pemenue 3amay. 2 Ne314"

Ne325™
Ne326™
MexaHn4yecKue Koje0aHusi M BOJIHBI. 3BYK. 12

14. | KoneGarenbHoe nBrxenne. CBOOOIHBIE KOJICOaHUs. 2 Ne412”

Konebarenbabie cucteMbl. MasTHUK. Pelenue 3agay. No413™
Ne414™

15. | BennuuHbl, XapakTepu3yroomue Kojie0aTeIbHOE IBHKECHHE. 2 Ne419"
Pemenue 3a1ay Ha onpe/eseHrne 3aBUCUMOCTH NEPHOJa U Ned22™
9acTOTHI CBOOOIHBIX KOJICOAHUN MAaTEMATHIECKOTO Nod25™*
MasiTHUKA OT €ro JUIUHBI.

16. | [IpeBparmieHue 3HEPrun MpH KOJIeOATETLHOM JIBUKCHUH. 2 Ne437"
3aryxatomue Koynebanus. BelHyX1eHHbIE KONeOaHusl. No438™
Bonnsl. [IpononpHbIe ¥ ONEpEeYHBIE BOIHBI. Nod4Q™™*

17. | Jnuna BosiHbl. CKOPOCTH PaCpOCTPAHEHHUS BOJIH. 2 Ne442"
HcTounuku 3ByKa. 3ByKOBBIE KOJIEOaHUSI. Nod44™

Ne445™"

18. | BoicoTa u TeMOp 3ByKa. ' pOMKOCTb 3BYyKa. 2 Ne446”
Pacnipoctpanenue 3Byka. 3ByKoBbie BOJIHBI. CKOPOCTh Nod47™
3ByKa. Ne452"""

19. | Otpaxenue 3Byka. Oxo. Pemenue 3anau. 2 Ne448”

Ne451™
Ne453™"
DJICKTPOMAarHMuTHOE MOoJIe. 14
20. | MarunutHoe nosie. HampaBiieHue Toka 1 HampaBJICHUE 2 Ne831"
JIMHUWA €r0 MarHUTHOTO TIOJIS. No832™
Ne835™"
21. | IIpaBuiio neBoil pyku. MHAYKIIMS MarHUTHOTO TOJIS. 2 Ne839"
Ne840™
Ne842™
22. | MaruutHblil noTOK. Pemienue 3agau 2 Ne837"
Ne838™
Ne841™

23. | SIBneHue 3neKTpOMarHUTHOM MHAYKLUU. Pemenne 3anau 2 Ne912"

Ha SIBJICHUE /M WHIYKIIHH. No913™
Ne914™

24. | TlomydeHne MepeMEeHHOTO AIEKTPUIECKOTO TOKA. 2 Ne961"

DNeKTPOMarHuTHOE IoJIe. No964™*
Ne966 ™"
25. | DIIeKTpOMarHuTHbBIEC BOJIHBI. Pelienue 3amay. 2 Ne996"
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Ne998™

*kk

Ne1000
26. | O/M mpupoja ceera. Pemenue 3amay. 2 Ne1019*
Ne1020™
Ne1021™
Ctpoenue aToma u aTOMHOr0 siipa. Mcnosab3oBanne 18
JHEPIruu AaTOMHBIX siiep.
27. | PaanoakTUBHOCTh KaK CBUIETEIBCTBO CJI0KHOTO CTPOCHUS 2 Ne1119"
aroMoB. Pemenue 3amau. No1197™
Ne1198™"
28. | Monenu aromoB. OnbiT Pesepdopna. PannoaktuBHbie 2 Ne1204"
MPEBPAILICHUSI AaTOMHBIX SIIEP. No1205™
Ne1208™"
29. | U3ydenue neneHus siapa aroMa ypasa 1o ¢ororpadun 2 Ne1207"
TPCKOB. Ne1208™
DKCHepUMEHTAITBHBIE METOIbI UCCIIEOBAHUS YACTHII. Nol1209™*
30. | U3ydyeHue TpeKoB 3apsiKEHHBIX YACTHUL] IO TOTOBBIM 2 Ne1210°
¢dororpadusm. OtkpeiTre nporona. OTKpeITHE HEUTPOHA. Nel212™
Ne1213™
31. | CocTaB aToMHOr0 si;pa. MaccoBoe 4ucio. 3aps10Boe 2 No1214*
yucio. Anepusie cuiibl. DHeprus cBsa3u. [edekT macc. No1215™
Nel1216™
32. | Pemenue 3anau. [lenenue saep ypana. llennas peakiusi. 2 Ne1217"
No1218™
Ne1219™
33. | SAnepHsliil peakTop. ATOMHAsI DHEPreTHKA. 2 Ne1234"
Ne1237*
Ne1238™
34. | buonoruyeckoe AeUCTBUE paauanun. TepmosiiepHas 2 Ne1240°
peaKkuus. Ne1241™
Ne1243™
35. | IlogroroBka K UTOroBOM KOHTPOJIbHOH padoTte. Pemenue 2 3azaun u3
3asad. CIIMCKa 3aJ1a4
JUIA
KOHTPOJIBHOT'O
3aHATHA
36. | KoHTpoJIbHOE 3aHsATHE. 2
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Chnucok 3aaa4 s KOHTPOJIBHOI'0O 3aHATHUA:

1. MOXHO 1M CUMTaTh BO3AYIIHBIM IIap MAaTepHATIbHON TOYKOW MpPU ONpPEACICHUU apXUMET0BOM
cuibl Fa, nelicTByromeil Ha map B Bo3ayxe?

2. JIBa aBTOMOOWJIS ABMXKYTCS MO NPSMOJIMHEHHOMY y4yacTKy Inocce. Ha pucyHke n300pa>keHbI
rpaduKy MPOEKIUN CKOPOCTEH ITHX aBTOMOOMIIEH Ha 0ch X, MapaieIbHYIO I0CCe.

a). Kak nBmxyTtcs aBTOMOOUIIN: paBHOMEPHO WJIM PAaBHOYCKOPEHHO?

0). Kak HarpaBiieHbl IX CKOPOCTH 10 OTHOIIECHHUIO IPYT K Apyry?

B). C Kako# 10 MOJTYJIFO CKOPOCTBIO IBHXKETCSI IEPBBIA aBTOMOOMIIL? BTOpoii?

Ve, KDY 4

20+

304

0 ¥ ¥
-301 0l 0.2 t,a

-60
-90

3. CKOpOCTh CKATHIBAIOIIETOCS C TOPKH JbDKHUKA 3a 3 ¢ yBenmmuwiack ot 0,2 m/c mo 2 wm/c.
Omnpenenure MpOEKUUIO BEKTOPAa YCKOPEHUS JIBDKHUKA HAa OChb X, COHAIPABICHHYIO CO CKOPOCTBIO
€ro JIBH)KEHUS.

4. IToe3n aBuxkeTcst co ckopocThbio 20 M/c. Yemy OyAeT paBHa CKOPOCTb 10€3/1a I0CJIEe TOPMOKECHHUS,
npoucxosmero ¢ yckopenuem 0,25 m/c?, B Teuerue 20 c?

5. Tloe3n aBukeTcs MpsAMOIMHENHHO co ckopocThio 15 M/c. Kakoit myTs mpoiaer moe3n 3a 10 ¢
TOPMOKEHHS, TTPOMCXOAIIETo ¢ yckoperneM 0,5 m/c??

6. JIBa aBTOMOOMJIS ABMXKYTCSI MO MPSIMOJMHEHHOMY ydacTKy miocce. Ha pucyHke n300pa)eHbl
rpaduKu MPOEKIUil cCKopocTel 3TUX aBTOMOOMIIEH Ha OCh X, NMapalyIeNIbHYIO I110CCE.

a). Kak aBmxyTcst aBTOMOOMIN: PaBHOMEPHO MJIM PAaBHOYCKOPEHHO?

0). Kak HarpaBiieHbI X CKOPOCTH 10 OTHOLLIEHUIO JAPYT K APYry?

B). C KaKkoi 10 MOJYJII0 CKOPOCTBIO JIBUXKETCS TIEpBbIiA aBTOMOOMIB? BTopoii?

Vi, KMy

904

30+

0 v v
301 01 0.2 t,u

-60+
-90

(]

7. CxatuBILIHMIiCS C TOPBI JBDKHUK B T€UeHHE O ¢ IBUTANICA MO paBHUHE. [Ipu 3TOM ero ckopocTh
yMmeHbmmiaack or 3 wM/c go 0. Omnpexenute NPOEKIMIO BEKTOpa YCKOPEHUS Ha 0Ch X,
COHATIPABJICHHYIO CO CKOPOCTHIO IBUKCHUS JIBDKHUKA.

8. Kakyro ckopocTh TIpHOOpETeT aBTOMOOWIIL MPU pasrone ¢ yckopenuem 0,4 m/c? B Teuenne 10 c,
€CJIM HavaJibHasi CKOPOCTh JIBHYKEHUS aBTOMOOMJIs Obuta paBHa 10 m/c?

9. Kakoe mepemerienue coBepmt camon€r 3a 10 ¢ mpsMoiuHeRHOoro pasdera mpu HadalbHOM
ckopoctr 10 M/c u yckopernu 1,5 m/c??

10. Yepez 10 c mocie Havyasa IBMIKEHUS TIO€3/1 pa3BHI CKOpocTh 5 M/c. Haiinurte cuiy,
COOOMIAIONTYI0 YCKOPEHHUeE, eciu Macca noe3aa pasHa 200 TOHH.
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11. Ha xakoM pacCTOSHMHM OT 3eMJIM CHJjia MIPUTSHKEHUS CITyTHUKA K HEW CTaHeT B 25 pa3 MEHBIIIE,
yeM Ha 3emiie?

12. Kakyio CKOpOCTh MOJYYUT MOJIE]b pakeThl, eciiu macca e€ obonouku paBHa 400 r, macca
nmopoxa B Heir 100 1, a ra3el BRIPBIBAIOTCS U3 coIia co ckopocThio 360 km/4? Mcreuenue ra3zon
CUUTATh MTHOBEHHBIM.

13. C nonkm, ABWKYIIEWCS CO CKOPOCTBIO 2 M/C, 4YelnoBeK Opocaer Becio maccoit 10 kr ¢
TOPU3OHTAIILHON CKOPOCThIO 10 M/C MPOTHUBOMOJIOKHO IBMKEHUIO JIOAKH. C KaKOW CKOpPOCTHIO
CTaJla JIBUTAThCS JIOAKA Tocie OpocKa, €CiIi Macca BMECTe ¢ Maccoi yenmoBeka paBHa 300 kr?

14. T'py3, konebmomumiics Ha pykuHe, 3a 10 ¢ coBeprm 35 konebanuii. Halitu mepuoa u yactoty
KoJIe0aHuH.

15. Moryt a1 BbIHYKICHHBIE KOJIeOaHHs TPOUCXOIUTH B KojebarenbHOM cucteMe? B cucreme, He
sIBIISTIOLIECsl KonebaTenbHoi? Eciu MoryT, To npuBeAUTE MPUMEPHI.

16. B okeanax jyriHa BOJHBI gocturaeT 270 M, a nepuos konebanuid 13.5 ¢. Onpenenure CKOpocTh
pacrnpoCTpaHEeHUs! TAKOU BOJIHBI.

17. 3Byk B3pbIBa, MPOU3BEICHHOIO B BOJE BOJIM3U MOBEPXHOCTH, MPHUOOPHI, YCTAHOBICHHBIE Ha
KopalJie ¥ MPUHUMAIOIINE 3BYK 110 BOJE, 3aperucTpupoBaiu Ha 50 ¢ paHbIIe, YeM OH IPHUIIET 110
BO31yxy. Ha KakoM paccTossHUM OT KOpaldJis MPOU30LIEI B3PhIB?

18. HursHOl MasTHUK Kojebnercs ¢ gactoroi 2 ['m. Ompenenute mepuon KojaeOGaHWNW W YHCIIO
KoJjeOaHui B MUHYTY.

19. Jlogka xagaercs Ha BOJHAX, PACIPOCTPAHSIOMIUXCS CO CKOpocThio 1.5 M/c. PaccTosiHue Mexmy
JIBYMsI OMKalIIMMK TpeOHSMU BOJIH paBHO 6 M. Onpenenurte nepuoi KoaeOaHuu.

20. Moryr a1 cBoOoaHbBIe KoJeOaHMs MPOUCXOAWUTH B KosebarenbHO# cucteme? B cucreme, He
SABIIAOIEHCS KoeOaTenbHOM? Ecau MOryT, TO MpUBEIUTE IPUMEPHI.

21. Ha paccrossauu | kKM OT HaONIOAATENs YAAPSIOT MOJIOTKOM II0 JKEJIE3HOJAOPOKHOMY PENbCY.
HabmonaTennb, MpUIoKUB yXO K PENbCy, YCIbIIIAl 3BYK Ha 4 ¢ paHbIIle, YeM OH JOLIEN J0 HEro 1o
BO3AyXy. UeMy paBHa CKOPOCTb 3ByKa B METAIIJIe, U3 KOTOPOTO CJIENIaH JKEIEe3HO0POKHBIA pebc?
22. Kak u3MeHHuTCs cuiia AMIepa, eciii HHIYKIIMI0O MarHUTHOTO TOJIS YBEJIMYUIIHU B 3 pasa, a AJuHY
MIPOBOAHMKA YMeHbIIMIN Ha 25%? Cuiia Toka ocTanach HEM3MEHHOI.

23. KakoBa MHIYKIIHSI MAaTHUTHOTO TIOJIsI, B KOTOPOM Ha MPOBOJHUK C IJTMHOW aKTUBHOM 4acTH 5 cM
nericteyer cuna 50 MH? Cuma Ttoka B mpoBogHuke 25 A. IIpoBOgHUK pacmoiokeH
MEPIEeHIUKYISIPHO BEKTOPY MHIYKIIUHM MAarHUTHOTO TOJIS.

24. B 0THOPOJTHOM MAarHUTHOM TI0JI€ TICPIICHANKYJISIPHO JTUHUSAM MarHUTHON WHIYKIIUU ITOMECTHITN
MPSIMOJTUHEHHBIA TMPOBOJHUK, MO KOTOPOMY MpOTeKaeT TOK cuioi 4 A. Ompenenute WHIYKIHIO
ATOTO TOJIAA, €CIM OHO AecTByeT ¢ cuioit 0.2 H Ha kaxxnapie 10 cM AJIMHBI TPOBOIHUKA.

25. B ogHOpoAHOM MarHUTHOM mosie ¢ uHaykiued 0,1 T nepneHaIuKynspHO JTUHUSIM HHIYKIIUU
HaxOJUTCS MPOBOAHUK IUHON 70 cM, 1Mo kortopoMy Ted€r Tok cwion 70A. Omnpenenute cuiy,
JEHCTBYIOIIYIO Ha IPOBOTHUK.

26. OnpenenuTh cocTas siaep: Mn, U, V.

27. Tlpu OGombGapaupoBke u30TOoma Oopa B HeiiTpoHaMu U3 oOpasoBaBLIerocs sapa

BbIOpackIBaeTcs o-uactua. Hamucats peakuuro.

28. Hancatp HemocTaromue 0003HAYEHNs B CIIEAYIOIIEH SIepHOit peakimu: 2 Al + 'n—2+ JHe .

29. Onpezenuth JepEKT MACC U SHEPTHIO CBSI3U U sijipa KoOanbTa 5 CO, eCi Macca sjpa paBHa

58,933 a.e.m.

30. Onpenenuts coctas suep: L Al, ~Fe, W .

31. Tlpu GombGapaupoBke u30TOoma Oopa B HeiiTpoHaMu U3 oOpasoBaBLIerocs —sapa

BBIOpachIBaeTCs o-yactuila. Hamucarh peakuutio.

32. Hamwmcare  HejocTaromye  O0O3HAYEeHHUsS B CJICAYIONICH  SIGPHOW  PEaKIuu:
SMn+?— CFe+ n.
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33. Onpenenutsb aeheKT MacC U SHEPTUIO CBSI3U IS SIPA XKENe3a , Fe, eclu Macca sapa paBHa

55,845 a.e.m.

34. Onpenenuts cocras siaep: ,,Co, ‘2 Re, 22Db.

35. Ilpu GombGapmuposke u3zoTona Oopa 'oB HelTpoHamu H3 0Opa3OBaBIIErocs —sAapa

BhIOpachIBaeTCs o-yactuiia. Hamucath peakuutio.

36. Hammcate  HemocTaromue — 000O3HAYEHUST B CICAYIOUICH  SACPHOM  pEaKIUH:
239 242 1
oU +?7—> G Pu+n.

37. Onpenenuts geheKT Mace U SHEPTHIO CBA3M I sipa MonubIeHa , Mo, eclii Macca sijipa paBHa

95,94 a.e.m.
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Ipunoxncenue No3d

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

2 <
co 3| 2
Ne Tema z S = g Hara ®opma padorwL,
= 8 S s KOHTPOJIsI
S =
=
3aKoHbI B3aMMOJeHCTBUS U 26 | 13 | 13
JABUKEHUSI TeJ.

1. | Uucrpykrax mo Th u 6e3onacHoMy 2 1 1 Jlekuus. MaauBuayanpHas
WHTCPHETY. 19.09 pabora ¢ ydammmucs. Padora
MarepuanbHas Touka. Cucrema ¢ tuteparypoid. CocraBiieHue
orcuera. [lepemernienue. 1 0(hopMIICHHUE JTOKIIA]IOB U

pedepaTos.

2. | Onpenenenre KOOPAUHATHI 2 1 1 dpoHTaTBHBII OIPOC.
IBMKYyLIerocs Tena. Ilepemenienue 26.09 WuauBuayansHas paboTa ¢
MIPH IPSIMOJIMHEHHOM PaBHOMEPHOM YUYaAIIUMUCS.

JIBUKCHHUH

3. | IIpsimoninHEeiHOE paBHOYCKOPEHHOE 2 1 1 Jlekuus. YcTHBIN onpoc.
neuxenue. Yckopenue. CKOpocTh 03.10 Pelienye pa3sHOypOBHEBBIX
MPSIMOJIMHEHHOTO 3ajay.

PaBHOYCKOPEHHOTO JIBM>KCHUSI.
I'paduk ckopocTw.

4. | Ilepemernienne pu NPSMOJIMHEHHOM | 2 1 1 Jlekuus. nauBuayanbHbIA
PaBHOYCKOPEHHOM JIBUKEHHH. 17.10 onpoc. Paz6op u perenue
[Iepemenienue npu NpAMOIMHENHOM Pa3sHOYpPOBHEBBIX 3a/1a4.
PaBHOYCKOPEHHOM JIBM)KEHUH 0e3 «CTapToBBIl YPOBEHB.
Ha4aJIbHOW CKOPOCTH.

5. | Pemenue 3a1a4 no teme: 2 1 1 @pOoHTaIBHBII ONpOC.
«VcceioBanye PaBHOYCKOPEHHOTO 24.10 Pemrenwe 3a1au.

JBMKEHUS 0e3 HauaJlbHOM
CKOPOCTI.

6. | Pemenue 3anau. OTHOCUTENBHOCTD 2 1 1 Cemunap. [IpakTukym,

JIBHKEHUSL. 31.10 peleHys 3a1a4 PasHoro
YPOBHSI.

7. | HepuuaibHbIE CUCTEMBI OTCUETA. 2 1 1 OO6cykneHne OCHOBHBIX
[TepsrIii 3ak0H HproToHa. Bropon 07.11 TEOPETUUYECKUX TOJIOKEHHUIN
3akoH HproToHA. 1o Teme 3aHsATus. Permenne

3ajau.

8. | Tpernii 3akon Hetotona. CBoGoanoe | 2 1 1 VYcTHBI onpoc, penieHue
TnajeHue Te. 11.11 3a71a4 pa3HOTO YPOBHSL.

9. | IBwxeHue Tena, OpomIeHHOro 2 1 1 ITpakTukym. Pemenue 3anau
BEPTUKAJILHO BBepX. Perenne 3ama4y 14.11 MIOBBIIIEHHOTO YPOBHSI.

Ha cBOOOIHOE MaJICHUE TeJl.

10. | 3aKOH BCEMUPHOI'O TATOTEHHUSI. 2 1 1 NuauBuayanbHbIN orpoc,
YckopeHne cBo60IHOTO MaIeHUs Ha 21.11 pelueHue 3a1a4.
3emiie U Ipyrux HEOECHBIX Teax.

11. | [IpsmonuHeliHOe U KPUBOJIMHEMHOE 2 1 1 OO0cyx1eHrne OCHOBHBIX
IBYDKEHHE. J[BIDKEHHE Tela 1Mo 28.11 TEOPETUYECKHX TTOJTOKCHUH

OKPYKHOCTH C IIOCTOSIHHOM 110

MO0 TCMC 3aHATUA, PCUICHHUC
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MOJIYJIIO CKOPOCThIO. Perenue 3ama4
Ha JIBUKCHUE 110 OKPYKHOCTH.

3a1ad.

12. | UckycCcTBEHHBIE CIIyTHUKU 3€MIIH. 2 YcTHBIM onpoc, penieHue
VMmyJibe Tesa. 3aKOH COXpaHEeHHUS 05.12 3a71a4 TIOBBIIICHHO
HMMITyJIbCA. CJIOHOCTH.

13. | PeaxtuBHOe aBroxeHue. PakeTsl. 2 WNHnuBuayanbHbIA orpoc.
Pemrenue 3agau. 12.12 Penrenue 3ama4d moBBIIIEHHON

CJI0KHOCTH.
MexaHn4yeckue KoJae0aHUus 1 12
BOJIHBI. 3BYK.

14. | KosnebaTenbHoe IBUKEHHE. 2 OO6cyxkneHne OCHOBHBIX
CBoOoHBIE KOTEOaHUSI. 16.12 TEOPETUYECKHUX MOJIOKESHUN
KonebarenbHble cucTeMbl. MasiTHUK. 1o reme. Pemenue 3anau.
Pemenue 3amay.

15. | BennuuHbl, XapaKTEPU3YIOIINE 2 TecTupoBaHHBIN KOHTPOJIb
KojebaTenbHOE JBIKeHUE. Pemenue 19.12 MOJIYYEHHBIX 3HAHUH.
3aJ1a4 Ha ONpeiesIeHUue 3aBUCUMOCTH
MepHroja U YaCTOThI CBOOOTHBIX
KOJIeOaHUN MaTEMATUYECKOTO
MasiTHUKA OT €ro JUIUHBI.

16. | IlpeBpaiieHue sHEPrUM NPU 2 @poHTaNBHBIN OIpOC.
KoJe0aTeIbHOM JABM)KCHHUU. 23.12 WuauBuayanbHas paboTa ¢
3aryxaroue KonedaHusl. yyYalMucs.
Breinyxaennsie konebanus. BoiaHbL.

[Iposi0sibHBIE 1 TOTIEPEYHbIE BOJHBI.

17. | Anuna BosHbl. CKOPOCTH 2 NunuBunyansHas u
pacmpocTpaHeHus BoJH. McToYHUKH 26.12 rpymnmopas paboTa c
3ByKa. 3BYKOBbIE KOJI€OaHMS. ydamumucs. Pemenne 3agau

TTOBBIIIEHHOW CJIOAHOCTH.

18. | Beicota u TeMOp 3Byka. [ poMKOCTB 2 NunuBunyansHas u
3ByKa. PacrpocTpaHeHue 3ByKa. 09.01 rpymnmopas paboTa ¢
3ByKOBbI€ BOJIHBL. CKOPOCTH 3BYKa. ydamumucs. Pemenne 3agau

TTOBBIIIEHHOW CJIOAHOCTH.

19. | Otpaxenue 3Byka. 9x0. Pemenue 2 @pOHTaIBHBII OIIPOC.

3ajad. 16.01
DJIeKTPOMarHuTHoOE IoJIe. 14

20. | MaruutHoe none. HanpaBnenue 2 OO6cyx1eHne OCHOBHBIX
TOKa W HallpaBJIE€HUE JIMHUU ero 23.01 TEOPETUYECKHUX MOJIOKEHUI
MarHMTHOTO TOJISI. 110 TEME.

21. | IIpaBuiio neBoil pyku. Munyknus 2 IIpaxTukym, pemieHue 3a1a4
MarHHTHOTO TIOJII. 30.01 Pa3HOTO YPOBHS.

22. | MaruutHbIii noTok. Pemenue 3amgau 2 WNunuBuayansHas paboTa ¢

06.02 yUYaluMHUCs, pelieHne
OJIMMIUAJHBIX 3a]1a4.
23. | SIByieHue 3N1eKTPOMAarHUTHOU 2 Pemenue 3ana4 pazHoro
MHAyKUMU. Pemenue 3aiay Ha 13.02 YPOBHSI.
SIBJIGHUE 3/M UHJIYKIIUH.
24. | IlomyueHue nepeMeHHOro 2 WuauBuayanbHas paboTa ¢
20.02 yuarmumucs. Pernenne 3amaq

SJICKTPHUYECCKOI'O TOKA.
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DJIEKTPOMArHuTHOE TOJIE.

pa3HOTO YPOBHSI.

25. | DNeKTpOMarHUTHHIC BOJIHBI. 2 1 NunuBunyanbHas u
Pemenue 3anay. 27.02 rpymnmnosas padoTa ¢
ydamumucs. Pemenue 3anaq
MOBBIIICHHON CIIOXHOCTH.
26. | O/m mpupona cBera. Pemenne 3amaq. | 2 1 Pemenwe 3aa4 pazHoOTro
CTpoeHue aTOMAa H AaTOMHOT'0 18 | 10
saapa. Ucnonb3oBaHue d3Hepruu
aTOMHBIX si1ep.

27. | PaguoakTUBHOCTh Kak 2 1 Pemenne 3amau pasHoro
CBUJETEIHCTBO CIOKHOTO CTPOCHUS 13.03 YPOBHSL.
atomoB. Pemienue 3anau.

28. | Mogaenu aromoB. OnbiT Pezepdopma. | 2 1 WuauBuayanbHas paboTa ¢
PannoaktuBHBIE IpEBpaleHUs 20.03 ydamumucs. Pemenue 3agaq
aTOMHBIX SIJIED. pPa3HOTO YPOBHSL.

29. | 3ydenue neneHus siapa atoma 2 1 Pemenue 3amau paznoro
ypaHa 1o ¢otorpaduu TpeKoB. 27.03 YPOBHSL.
DKcIepuMeHTaTbHBIE METOIBI
WCCJIETOBAHMSI YACTHII.

30. | U3ydyeHue TpeKkoB 3apsiKEHHBIX 2 1 NunuBunyanbHas padoTa c
YaCcTHI] 110 TOTOBBIM (poTorpadusim. 03.04 yuammucs. Pemenue 3agau
OtkpbiTue poToHa. OTKpBITHE Pa3HOro YpOBHSL.

HEUTpOHA.

31. | CocraB aToMHOTO siipa. MaccoBoe 2 1 Pemenue 3ana4 pazHoro
qHCI0. 3aps10BO€ YUCIO. S epHble 10.04 YPOBHSI.
cuibl. DHeprus cBs3u. Jledekr macc.

32. | Pemenue 3anau. [lenenne saaep 2 1 WNuauBuayansHas pabota ¢
ypana. IlenHas peakmys. 17.04 yuarmumucs. Permenne 3amaq

pPa3sHOro YpOBHSI.

33. | AnepHslii peakTop. ATOMHAas 2 2 CemuHap, nmpoekTHast padora.
SHEpPreTHKa. 24.04

34. | buonorudeckoe AelicTBUE paauanuu. | 2 2 @poHTaNBHBIN ONIPOC,
TepmosinepHast peaxiusi. 08.05 JTOKJIAIbI.

35. | [loaroroBka kK UTOroBOMN 2 - Pemenue 3anau pasHoro
KOHTpPOJIbHOM pabote. Pemenue 15.05 YPOBHSL.
3ajau.

36. | KourpoJsbHoe 3aHsITHE. 2 - 290 TecTupoBaHHBIN KOHTPOJIb

.05

MOJIYYCHHBIX 3HAHMUIA.
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