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PABOYAA ITPOT'PAMMA

o IpeaMeTy (Kypey U T.1.) dbus3rka
KJacc 9

KOJIMYECTBO YacoOB 68

YUYUTEID Haymuenko Opuit Hukomaesuu

[Iporpamma pazpadborana Ha ocHoBe DenepalibHON paboyeil mporpaMMbl OCHOBHOTO
oOwero oopaszoBanus «Puznkay (0a30BbIN YPOBEHb) U aBTOPCKOM nmporpamMmmoii E.M.
I'ythuk, A.B. Ilepbikun (ITporpammsl 1uist 0611eo0pa3zoBaTeNbHbIX YUPEKICHUM.
®dusuka. 8 xi./ coct. E.H. Tuxonosa M.: JIpoda, 2015.)..

VYueonuk A. B. Ilepsimkuna, ,I'ytaHuk A.M. «®usuka» s 9 kinacca M.: Jlpoda, 2019.
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HOACHUTEJBHASA 3AIIMCKA

[Tporpamma o pusmke Ha ypoBHE OCHOBHOTO 00I11er0 00pa30BaHuUs COCTABICHA Ha OCHOBE MOJIOKEHUN
U TpeOOBaHMIA K pe3ysbTaTaM OCBOSHHs Ha 0a30BOM yPOBHE OCHOBHOM 00pa30BaTeIbHON MPOTrPaMMBl,
npeactaBieHHbIXx B PI'OC OO0, a Takxke ¢ yuérom denepalibHON paboyeii mporpaMMbl BOCITUTAHUS U
Konnenmun npenogaBanus yueOHoro npeamera « Dusmuxay.

Copneprxanue mporpamMMsl 1o (pU3MKe HApaBIeHO Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH O0yYaroIINXCs U OpraHu3aluio u3ydyeHus: GU3MKY Ha AesITeIbHOCTHON ocHOBE. B mporpamme 1o
¢u3MKe yIUTHIBAIOTCA BO3MOXKHOCTH YU4eOHOTO npenMeTa B peanuzanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM U METANpPEIMETHBIM pe3yjibTaTaM 00y4eHHUS, a TAKXKe MEXIPEIMETHbIE CBSA3H
€CTeCTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEr0 0Opa30oBaHuUsI.

[Tporpamma o pusmke ycraHaBIMBaeT paclpe/esieHne yueOHoro MaTepurania o rojaaMm oOydenus (1o
KJ1accaMm), IpeJyiaraeT NPUMEpHYIO II0CIE0BATEIbHOCTh U3YYEHUS TEM, OCHOBAaHHYIO HA JIOTUKE Pa3BUTHUS
MIPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yYaroMInXCs.

[Iporpamma no ¢usuke paspaboTaHa C LEIbIO OKAa3aHUS METOINYECKOM MOMOIIN YYUTEIIO B CO3TaHUU
paboueii mporpaMMebl MO y4eOHOMY MPEAMETY.

®u3uKa ABIAETCS CUCTEMOOOPa3yIOIIUM Ul €CTECTBEHHO-HAYYHBIX YUEOHBIX PEAMETOB, IOCKOIBKY
(bu3nuecKre 3aKOHBI JIe)KaT B OCHOBE MIPOIIECCOB U SBICHUN, U3y4aeMbIX XUMUEH, Onooruei, acTpoHOMUEH u
¢busnveckoii reorpadueii, BHOCUT BKJIAJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MUPA, PEIOCTaBIsIeT Hanboee
sICHbIE 00pa3iibl MPUMEHEHUS! HAyYHOT'0 METO/1a TO3HAHMsI, TO €CTh CII0Cc00a MOJIy4YeHHUs JOCTOBEPHBIX 3HAHUN
0 MHUDE.

Opna 13 rIaBHBIX 33124 PU3NYECKOT0 00pa30BaHus B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(bOopMHPOBAHNY €CTECTBEHHO-HAyYHON TPAMOTHOCTH U MHTEpEca K HayKe Y 00yJarOInXCs.

Wzyuenue ¢pusnku Ha 6230BOM ypOBHE IPEAIIoaraeT OBlaJeHIe CISAYIOIUMU KOMIIETEHTHOCTSIMH,
XapaKTEepU3YIOIIUMU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:

HAYYHO OOBSACHATH SBICHUS,

OLICHUBATh U TIOHUMATh 0COOEHHOCTH HAyYHOTO MCCIICIOBAHMUS;

MHTEPIIPETUPOBATH JaHHBIE WU HCII0JIb30BaTh Hay4yHbIE JI0Ka3aTeNIbCTBA

JUIS TIOJIYY€HHUS BBIBOJIOBY.

enu nzydyenust Gpu3uku Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHus onpenenaeHsl B Konnenuu
npemnoiaBaHus yueoHoro npenmera «®dusnka» B 00pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepanyu,
pealn3yIoLMX OCHOBHbIE 00111€00pa3oBaTeIbHbIE IPOrpaMMBbl, YTBEPKAEHHON pemenneM Kosieruu
MunucrepcTBa npocserenus Poccuiickoit denepanuu (mporokoi ot 3 nexadbps 2019 r.
Ne TIK-4BH).

Llenu u3ydyenus pu3nku: npruoOpeTeHne HHTepeca U CTpeMIIEHHs 00yUYaIOIINXCsl K HAyYHOMY U3Y4YEHUIO
MIPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH; pa3BUTHE MPEACTABICHUH O

Hay4YHOM METO/I€ 03HaHUs U (OPMHUPOBAHUE
HCCJIEIOBATENICKOIO OTHOIIECHUS K OKPYXAIOIIUM SIBICHUAM; (POpMHpPOBaHHE HAYYHOTO MUPOBO33PEHUS KaK

pe3yJsbTaTa U3yuyeHus: OCHOB
CTPOEHMS MaTepUH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKHU; (HOPMUPOBAHKE MTPEICTABICHHUM 0 posid PU3UKU
JUIS pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHI; pa3BUTHE MTPEICTABICHUM O BO3MOKHBIX
chepax Oymymieit mpodeccHoHaTbHON ASITENBHOCTH, CBI3aHHON C (PM3UKOM, MMOJTOTOBKA K JAJIbHEUIIIEMY
00y4YEeHHIO B ’TOM HAIPABICHHH.

JlocTrxeHue 3Tux 1esnei nporpaMMsl Mo (GU3MKe Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHUs
o0ecrnieunBaeTcs peleHueM CIeAyomuX 3a1ay:

npuoOpeTeHne 3HaHUH O IUCKPETHOM CTPOCHUH BEILECTBA, O MEXaHUYECKHUX,

TEIUIOBBIX, ANEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSX; IPUOOPETEHNE YMEHHH OMMCHIBATh U
O0O0BACHATH GUZNYECKUE SIBICHUS

C UCIIOJIb30BaHUEM MOIYYEHHBIX 3HAHUI; OCBOCHHE METOJIOB PEILIEHHS MPOCTEHIINX PACUETHBIX 3a/1a4 C
UCTIOJTb30BaHUEM

¢bu3nvecKkux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4; Pa3BUTHE YMEHUI HaOI01aTh

TIPUPOJTHBIE SIBIICHHSI U BBITTOJHATH OTBITHI, JJAOOpATOPHBIE pabOTHI M SKCIIEPUMEHTAIBHBIE HCCIICIOBAHUS C

UCTOJIb30BAHUEM U3MEPHUTENBHBIX TPUOOPOB; OCBOCHUE MPUEMOB PabOTHI ¢ MH(OpMaIel (PU3NIecKoro



CoZIep KaHusl, BKITFOUasi HH(POPMAITUIO O COBPEMEHHBIX TOCTHKCHUSX (PU3HMKH, aHATTN3 1 KPUTHUECKOE
OLIEHUBaHHE UHPOPMALIMHU; 3HAKOMCTBO €O chepaMu Mpo(ecCHOHANBHOM NesITeTbHOCTH, CBI3aHHBIMU
¢ (pHU3UKON, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JIOCTHIKEHUSIX (PU3NIECKOI HAYKH.

Ha usydenue ¢pusuku (0a30BbIil ypOBEHb) HA YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus OTBOIUTCS 238
yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Hezenmo), B 8 kiacce — 68 vacoB (2 yaca B Heneno), B 9 kitacce — 102
yaca (3 yaca B HEJIEIIIO).

[Ipenyaraemeiii B mporpaMMme 1o Gpu3uKe nepeueHb J1adopaToOpHBIX paboT U OIBITOB HOCHT
PEKOMEHIaTeNIbHBIN XapaKTep, YUUTelb JAeJaeT BRIOOp MPOBEACHHS J1a00paTOPHBIX pabOT U OIMBITOB C YUETOM
WH/IMBUYyAIbHBIX OCOOCHHOCTEH 00yJaroInXCsl, CIIUCKA YKCIICPUMEHTAIBHBIX 33/IaHUH, ITpeIaraeMbIX B
paMKax OCHOBHOTO TOCY/IapCTBEHHOI'O IK3aMeHa 1o (pu3mKe.

COJAEP/KAHUE OBYYEHUA

9 KUIIACC

Paznen 8. Mexanuveckue siBJIeHUSA

Mexanunueckoe aBuxeHue. Marepuanbhas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO
nBuKeHus. PaBHoMepHOe npsiMosinHeHOe qBukeHne. HepaBHoMepHOe npsMonnHeitHoe 1BrkeHne. CpeaHsis
Y MTHOBEHHAsi CKOPOCTh TeJla TPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PapHoyckopeHHOE npsMonHeiHoe aBmkenne. CBodoanoe naaenue. Onbitel [amunes.

PaBHOMepHOE ABHKEHUE TIO OKpY)HOCTH. [lepuon u yactora oOpaiienus. JIluneliHas u yrimoBas
ckopocTtH. LleHTpocTpeMuTENIBHOE YCKOPEHNE.

[lepssiii 3akoH HetoTona. Bropoit 3akon Hetotona. Tpetuit 3akon Herorona. [Ipunnun cynepnosuuuu
CHIL.

Cuita ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHHS CKOJIbKEHMSI, CUJIa TPEHUS TIOKOsI, Ipyrue
BHJIBI TPECHHUSL.

Cuna TsKeCTH M 3aKOH BCEeMUPHOTO TATOTEHHUS. Y CKOpEeHUE CBOOOIHOTO MajieHusl. J|BIKeHue miiaHeT
Bokpyr Coinnua. IlepBas kocMuyeckas ckopoctb. HeBecoMocTh U neperpys3ku.

PaBHOBecue matepuanbHON TOUKU. AOCOTIOTHO TBEPI0E Teno. PaBHOBecHe TBEPAOTO Tena ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsce Tena. U3menenue ummynbca. UMnynbsce cuibl. 3aKOH COXpaHEHUs! uMITylibca. PeakTuBHOE
JIBKEHUE.

Mexannueckas paboTa 1 MOIIHOCTh. PaboTa Ul TsKecTH, ynpyroctu, TpeHus. CBsi3b SHEPTHH U
pabotsl. [loTeHnmanbHas SHEPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMid. [loTeHInanpHas sHeprus
ckaTtoi npykuHbl. Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKOW SHEPTrUu. 3aKOH COXpPaHEHUs
MEXaHUYECKON DHEPTUN.

JleMOHCTpanuu

Habumonenne MexaHn4eckoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

CpaBHeHuE MyTeil U TPACKTOPUI IBUIKEHUS OJTHOTO U TOTO YK€ TEJIa OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

H3mepenne ckopocTy U yCKOPEHHUSI IPSMOJINHENHOTO JBUKEHUS.

HccenenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO IBUKCHMUS.

Habmoienue ABM>XeHUs Tesla o OKPYKHOCTH.

Habmronenne MexaHMYeCKUX SBICHUH, MPOUCXOIAIIMNX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTEIILHO KaOMHeTa (QU3HKH.

3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Habmronenne paBeHcTBa CUJl IPU B3aUMO/IEWCTBUH TEJl.

N3meneHune Beca Tena Ipu YCKOPEHHOM JIBUKCHUH.

Ilepenada nmirynbca nIpyu B3anMOJEHCTBHAN TEII.

[IpeoOpazoBanusi SHEPTUU NPHU B3aUMOACHCTBUH TEIL.

CoxpaHeHue UMIyJIbCa IIPU HEYTIPYTOM B3aUMOJCHCTBUN.

CoxpaHeHue UMITyJIbCa IPU aOCOIFOTHO YIIPYTOM B3aUMO/ICHCTBUU.

Habmonenne peakTHBHOTO JBUKEHHUS.

CoxpaHeHue MEXaHUYEeCKOM 3HEPTUH IPH CBOOOIHOM HaICHUH.

CoxpaHeHre MEXaHMYECKOW SHEPIUH NPU JBUKEHUH Tena MO/ AEMCTBUEM IIPYKUHBI.



JlaGopaTopHbIe paGoThI U ONBITHI

KonctpynpoBanue Tpakra sl pa3roHa U JaJlbHEHIIEr0 paBHOMEPHOTO ABUKEHUS IAPUKA UM TEJICKKH.

OmnpeneneHue cpeHEe CKOPOCTH CKOJIBKEHHS OpycKa WM JBM)KCHUS IApUKa TI0 HAKIIOHHOM
TUIOCKOCTH.

OnpeneneHue yCKOpEHUs Teja MPH PAaBHOYCKOPEHHOM JIBMKEHHUH 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU TPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauyalbHOM
CKOPOCTH.

[IpoBepka rumoTessl: €CIU MPU PaBHOYCKOPEHHOM JBM)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psiji HEUETHBIX YHCE, TO COOTBETCTBYIONIUE MMPOMEXKYTKH BPEMEHH OJIMHAKOBBHI.

I/ICCHQI[OBaHI/IC 3aBUCHUMOCTH CUJIbI TPCHUA CKOJILXKCHUSA OT CHUJIbI HOPMAJIbHOT'O JAaBJICHUA.

Onpenenenne k03puineHTa TPEHUS CKOTBKEHHUS.

Omnpenenenne KECTKOCTU IPY>KUHBI.

Onpenenenue padOThI CHITBI TPSHUS TP PABHOMEPHOM JIBM)KCHUH TEJIa TI0 TOPU30HTAIBHON
MTOBEPXHOCTH.

Onpenenenue padOThI CHITBI YIIPYTOCTH MPH MOIBEME TPY3a C HCIIOJIb30BAHHUEM HETIOABIIKHOTO U
MOJIBF>KHOTO OJIOKOB.

M3yueHre 3aKkoHa COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanudeckue KoJie0aHUS U BOJTHBI

Koneb6arenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTHKHU KOJeOaHH: epruol, 4acToTa, aMILUIUTyAa.
Matemaruueckuil U Ipy>KMHHBIN MasTHUKY. [IpeBpalieHne sHeprun npu KoiaedaTeIbHOM JABHKEHUU.

3aryxaromue Kosebanus. BeinyxaeHHbie konebanus. Pezonanc. Mexanndeckue BoiaHbl. CBOHCTBA
MEXaHUUYECKUX BOJH. [IpoosibHbIE U ToniepedHble BOJIHBL. JJIMHA BOJIHBI U CKOPOCTh €€ pacCpOCTPaHEHUS.
Mexannyeckne BOJIHBI B TBEPJIOM TelIe, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpakeHue 3ByKa. IH(pa3Byk U yIbTpa3ByK.

JleMOHCTpauum
Habmronenue xonebanuii Ten noJi AeHCTBUEM CHIIBI TSKECTH U CHIIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.
HabmroneHne BeIHYKAEHHBIX KOJIeOaHUI U pe30HaHca.
PacripocTpanenue nmpoJoabHBIX U MONEPEYHBIX BOJIH (HAa MOJIENH).
HabmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOThl. AKYCTUYECKUN pEe30HaHC.

JlaGopaTopHbie paboThl U ONBITHI
Omnpenenenne 4acToThl U Meproia KoineOaHui MaTeMaTHYecKoro MasTHHKA.
OmnpezeneHye 4acTOThl U MepHOa KoleOaHUH MPY>KUHHOTO MasiTHUKA
HccnenoBanue 3aBucuMOCTH Niepuoa KojaeOaHnii MOABEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHOa KoineOaHUH MPY>KUHHOTO MasTHUKA OT Macchl Ipy3a.
[IpoBepka He3aBHUCUMOCTH Mepuo/ia KoneOaHuil rpy3a, HOJIBEHIEHHOI0 K HUTH, OT Macchl Ipys3a.
OnbITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb IepHo/ia KoJeOaHui NMPYKMHHOTO MasiTHUKA OT Macchl Ipy3a

1 KECTKOCTH NPYKUHBI. V3MepeHune yckopeHust CBOOOJHOTO MaieHHUsI.

Paznen 10. DinekTpoMarHuTHOE MoJie U YJIEKTPOMATHUTHbIE BOJIHBI DJIEKTPOMAarHUTHOE TOJIE.
DneKTpOMarHuTHHIE BOJTHBL. CBONCTBA 3NEKTPOMArHUTHBIX BOJH. [lIkana 3meKTpoMarHuTHBIX BOJH.
Hcnonb30BaHue AIIEKTPOMATHUTHBIX BOJH JIJISi COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BomHOBEIE cBOWCTBA CBETA.

JeMoHCcTpanuu
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. BOIHOBBIE CBOMCTBA

CBCTAa.

JlaGopaTopHbIe paGOThI U ONBITHI
W3ydenue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIIBIO MOOMIBHOTO Tenedona. Pasmen 11.

CaeToBbBI€E ABJCHUA

JlyueBast moniens cBeta. Mictounuku cBeta. [IpsmonuneitHoe pactpocTpaneHue cBera. 3atmenus: ComHIa
u JIynbl. Otpaxkenue cBerta. [Imockoe 3epkano. 3aKOH OTpaKEHUsI CBETA.



[Ipenomnenue cBera. 3aKoH mpenoMiieHUs cBeta. [lomHoe BHYTPEHHEE OTPAKEHHUE CBETA.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.
Jlunza. Xox nydeit B muaze. OnTudeckas cucreMa (poroamnmapara, MUKPOCKOITa U TeJleckorna. [ 1a3 kak

OIITHUYCCKasA CUCTEMA. BJII/ISOpyKOCTB " JAJIbHO30PKOCTD.
Pa3znoxeHue Oejioro cBeTa B CIICKTD. Omngprtel HetoTona. Cnosxkenue CIICKTpaJIbHBIX IIBETOB. HI/ICHGPCI/IH

cBera. /lemoncmpayuu

[IpssMoMHEITHOE pacpocTpaHEeHNE CBETA.

OtpaxkeHue cBera.

[TomyyeHue n300pa’keHUiA B INIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.

ONTUYECKUN CBETOBO/I.

Xon tyueit B coOuparomeit Jmunse.

XoJ1 Ty4deil B pacCcerBaroleu JIMH3E.

[Tosnyuyenne n300paxeHuil ¢ TOMOIIbIO JINH3.

[Tpuniun aeiicTBus Goroamnmnapara, MUKPOCKOIIA U TEJIECKOIIA.
Mogens ria3a.

Paznosxenue 6enoro cBeTa B CIIEKTP.

[Tonyuenue Genoro cBera Mpu CI0KEHUH CBETa PA3HBIX I[BETOB.

JlabopaTopHbIe pa6bOThI U ONBITHI

HccnenoBanue 3aBUCMMOCTH yIila OTPa)XE€HUSI CBETOBOI'O JIyda OT YIJla NaJeHHUs.

W3ydeHne xapakTepuCcTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS CBETOBOTO Jy4ya OT yIJIa MaJeHUs Ha FPAHULIE «BO3IyX—
CTEKJIO».

[Toydenne n300paxeHuid ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHITBI COOMPAIOIIEH JINH3BI.

OMnBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnBITH IO BOCTIPUSTHIO IIBETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 [IBETOBBIE (PHITBTPHL.

Paszpnen 12. KBaHnToBBIC siBJICHHS

OmnsiThl Peszepdopaa u muianerapHast Mosiens atoma. Mojiens atoma bopa. Micniyckanue 1 noroieHue
ceera aroMoM. KBaHTHI. JIMHENYaTbIE CIEKTPHI.

PagnoaktuBHOCTh. Anb(da-, 6eTa- 1 ramma-usnydeHus. CTpoeHne aToMHoOro sjipa. Hykinonnas mozaens
aToMHOro sapa. M3oronsl. PagnoaktuBHele npespamienus. Ilepron nomypacnana aToMHBIX S11€p.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOI0 M MAaCCOBOTO UMCEN. DHEPIHUs CBSI3U aTOMHBIX sI/IEp.
Cas13p Macchl ¥ 3Hepruu. Peakunu cunTesa u aenenns saep. Merounuku sneprun ComnHia u 3BE37.

Snepnas >Hepretuka. JIeicTBUA paguOAKTUBHBIX U31yYEHUN Ha )KUBBIEC OPTaHU3MBL. [Jemoncmpayuu

CHGKTpI)I H3JTY4YCHUS U MMOTTIOICHUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CrnexTp BogOpoOIa.

Habmronenue TpekoB B kamepe BuibcoHa.

PaGora cuéTunka HOHM3UPYIOMIMUX U3TYyUEHH.

Perucrpanus u3nydeHus: IpUPOIHBIX MUHEPAJIOB U MPOAYKTOB. JlabopamopHuvie pabomul u onvlmol

HabmiofeHne crijonHbIX U TUHEWYaThIX CIIEKTPOB U3ITyUYECHHUS.
HccnenoBaHue TpeKOB: U3MEPEHNUE YHEPTUH YACTHIIBI IO TOPMO3HOMY MyTH (110 oTorpadusim).
W3mepenune paanoakTHBHOTO (QoOHA.

IoBTOpPUTEIBLHO-0000 AN MOAYIb

HOBTOpI/ITCJ'ILHO-O606H_IaIOIJ_II/II71 MOAYJb NPpEAHA3HAYUCH IJId CUCTEMATU3allu U 060611_ICHI/I$I npeaAMETHOTO
COJIEpKaHUs U OIBITA JESATEIbHOCTH, TPUOOPETEHHOTO MPH U3YYEHHUU BCEro Kypca (GU3MKH, a TaKKe JJIs
MMOATOTOBKH K OCHOBHOMY I'OCYIapCTBECHHOMY 2K3aMCHY I10 (1)I/ISI/IKC JJIA O6yanOHlHXC${, BBI6paBI_HI/IX 9TOT
y4eOHBIN MpeMeT.

HpI/I HU3YUCHUH JAHHOT'O MOAYJII PCAIU3YIOTCA U CUCTCMATHU3UPYIOTCA BUABI JCATCIBHOCTHU, HAa OCHOBC
KOTOPBIX obecrneunBaeTcst JAOCTHXKCHUC MTPCIMETHBIX U METAIIPCIMETHRIX INNIIAHUPYEMBIX PE3YIIBTATOB
OGy‘IGHI/IH, (I)OpMI/IpyeTCSI CCTCCTBCHHO-Hay4YHasA I'paMOTHOCTL: OCBOCHHC HAYUYHBIX MCTOA0B HUCCIICAOBAHUA



SIBIIGHUW TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHATH PU3NYECKUE SIBICHUS, TPUMEHSS MTOJIyYeHHBIE
3HaHMS, PeIaTh 3a/1a4, B TOM YMCJIE KAYECTBEHHBIE U YKCIIEPUMEHTAIbHBIE.
[TpuHIMNIHATBHO AESTENLHOCTHBIN XapakTep JAaHHOTO pa3jesia peanu3yercs 3a C4ET TOro, 4To
oOyuJaroIuecs BHIMOJHSIOT 33/1aHUS, B KOTOPBIX MM IPEAIaraercs:
Ha OCHOBE MOJYYCHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHATH (hU3HUECKUE

SBJICHUS B OKPY>KAIOILEH TPUPOJE U IIOBCEIHEBHOM KU3HHU; UCIIOJIb30BaTh HAYYHBIE METO/bI NCCIICIOBAHMS
¢u3nUecKuX SBICHHIA, B TOM YHUCIIE

IUIs1 IPOBEPKU THITOTE3 U MOIYYEHUS] TEOPETUUECKUX BBIBOJIOB; OOBSCHSTh HAy4YHbIE OCHOBBI HanboJee

BAJKHBIX JIOCTUKEHUI COBPEMEHHBIX TEXHOJIOTUM, HAIIPUMED, IPAKTHYECKOr0 UCII0Ib30BAHMS PA3IIMYHBIX

HMCTOYHHUKOB YHEPIUH Ha OCHOBE 3aKOHA IIPEBPAICHUSA U COXPAHEHUSA BCEX U3BECTHBIX BUJIOB DHEPIHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

Nzyuenue ¢pu3NKu Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHUs HANPABICHO HA TIOCTHXKEHUE
JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare usydyenus Gpu3MKy Ha ypOBHE OCHOBHOI'O 00I1Iero o0pazoBaHus y o0yvaromierocst OyyT
cOpPMUPOBAHBI CIICYIONIME IUIHOCTHBIC PE3YJIbTAThI B 4aCTH: 1) MATPHOTHYECKOT0 BOCIIMTAHMS:

IIPOSIBIICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUNCKOU
¢bu3nuecKkoil HayKH; LIEHHOCTHOE OTHOLIEHUE K TIOCTUKEHUSAM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) IpasKIAaHCKOI'0 U 1YXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA

TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 06CY)KI[CHI/II/I OGHICCTBGHHO-SHB.‘-II/IMI)IX
1 OTHYCCKHX HpO6J’I€M, CBA3aHHBIX C ITPAKTHYCCKHUM ITPUMCHCHUCM I[OCTI/I)KeHI/Iﬁ (1)I/ISI/IKI/I; OCO3HAaHUC BA’)KHOCTHU

MOPAJIbHO-3TUYCCKUX MTPUHIUIIOB B ACATCIIBHOCTHU y‘IéHOFO; 3) ICTCTUYECCKOI0 BOCIIMTAHUA:

BOCIIPUATUC ICTCTUUCCKUX KAYCCTB (I)I/I3I/I‘ICCKOI\/’I HAYKH: e€ rapMOHHUYHOI'O
MMOCTPOCHUSA, CTPOroCTU, TOYHOCTH, IAKOHUYIHOCTH; 4) HEHHOCTH

HAYYHOI'O MO3HAHUSA:

OCO3HaHHE IIEHHOCTH (PU3NYECKON HayKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS

MHPA, OCHOBBI PAa3BUTHS TEXHOJIOTUM, BAXKHENIIEH COCTABIISIIOIIECH KYJIbTYpPbI; pa3BUTHE HAYYHOU
T10003HATENFHOCTH, MHTEPECA K HCCIEI0BATEIbCKOM

JeATeIbHOCTH; 5) GopMHUPOBAHMS KYJIbTYPhI 310POBbSI H IMOIMOHAJIBLHOTO 0JIATOMOJIY s

OCO3HaHHE LIEHHOCTH 0e30macHoro oOpaza JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BaXXHOCTU IIPABUJI OE30M1aCHOT0 MOBECHHUS Ha TPAHCIIOPTE, Ha JO0porax, ¢
AJIEKTPUUYECKUM U TETJIOBBIM 000pYIOBAaHUEM B IOMALITHUX YCIOBHX; COPMUPOBAHHOCTH HaBBIKA
pedriekcuu, Mpu3HaHUE CBOETO MpaBa Ha OIINOKY U
TaKOT0 K€ MpaBa y APYroro 4ejaoBeka; 6) TpyaoBoro

BOCIIUTAHUA:

AKTHBHOE y4acTHe B PEIICHUH MPAKTHYECKUX 3a/1ad (B paMKax ceMbH, 00pa30BaTeIbHON OpraHu3aIn,
ropojia, Kpast) TEXHOJOIMYECKOM 1 COIMAIbLHON HAIPABJIEHHOCTH, TPEOYIOMINX B TOM YHCIIE U (PU3HIECKUX
3HAHHI; MHTEPEC K MPAKTHUECKOMY H3YUIECHHIO MTPO(ECCHIA, CBI3aHHBIX C PU3UKOM;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

OpHMEHTALIUS HA PUMEHEHNE (DU3NIECKUX 3HAHUM IS pEICHMs 3a/1a4 B 00JaCcTH

OKpYKaloIIel cpe/Ibl, ITIAHUPOBAHHUS IMOCTYIIKOB U OI[CHKH UX BO3MOYKHBIX TTOCIIEICTBHI JIJIsl OKPY KArOIICH

CpCAbl; OCO3HAHUC rJ100aJIbHOTO XapaKTepa 3KOJIOTHICCKUX HpOGJ’ICM u l'[yTeI71 HX PCHICHUA; 8) aJanrTalnmum K

U3MEHAIIIMMCS YCJI0BUSAM COIMAJIBHOM ¥ NPUPOAHOI cpeabl:



noTPeOHOCTH BO B3aUMOJICHCTBUH TIPH BBIIOJHEHNH MCCIIEOBAHNI M TPOCKTOB

¢u3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM JAPYIHX; TOBBIIICHUE YPOBHS CBOCH
KOMITIETEHTHOCTH Yepe3 MPaKTHUECKYIO ACATEIbHOCTh; IMOTPEOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHU, B
TOM 4Hcie (GOpMyITUPOBaTh UICH,

MOHSTHS, TUIIOTE3BI 0 (PU3NYECKHX 00BEKTAX U SBJICHUAX; OCO3HAHKE Ae(PHUIIUTOB COOCTBCHHBIX 3HAHHUM U
KOMIIETEHTHOCTEN B 001aCTH

(bU3UKY; TUTAHKPOBAHKUE CBOETO PA3BUTHUS B IPHOOPETEHNH HOBBIX (DM3UUECKUX 3HAHUIT; CTPEMIICHHE
aHaJII/I3I/IpOBaTB 1 BBIABJIATH B3aAUMOCBSI3U HpI/IpOI[BI, O6H_[eCTBa nu

HSKOHOMHKH, B TOM YHCJIE C MCITOJIb30BaHHEM (DU3NUECKUX 3HAHUI; OICHKA CBOMX JECUCTBHUM C Y4ETOM BIUSHHS
Ha OKPY)KAIOIIYIO CPEy, BO3SMOXKHBIX

[I00AJIBHBIX ITOCIIEICTBHA.

METANIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUs MporpamMmsl 1o (pr3uke Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus y
oOy4arorierocst 0yayT chopMHUPOBaHbI METAIIPEAMETHBIC PE3YJIbTAThI, BKIIIOYAOIIHE TT03HABATEIbHBIC
YHHUBEpCaJIbHbIC YUeOHbIC IEHCTBHSI, KOMMYHHKATHBHbBIC YHUBEPCAJIbHBIC YUeOHBIC ICHCTBHSI, PETYISTHBHbIC
YHUBEpCaIbHbIC yueOHbIC TCHCTBHSL.

Ilo3naBaTe/ibHbIe YHUBEPCAJbHbIE YUeOHbIE JeHCTBHUS Basosbie

JOrnYecKue NeicTBUA:

BBISBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBJICHHUI); yCTaHABINBATh
CYIIECTBECHHBIN IPU3HAK KIacCH(DUKAITUN, OCHOBAHHUS
JUTsl 000OIIEHUS U CPAaBHEHHUSI; BBISBJIATH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pACCMAaTPUBAEMbIX (haKTax,
JaHHBIX
1 HaOJFOJICHUSAX, OTHOCSAIIMXCS K (PU3UYECKUM SIBJICHHSIM; BBISBIISATH MPUYMHHO-CIICACTBEHHBIE CBS3H MPHU
M3Y4eHUH (PU3MYECKUX SIBICHUI U POIECCOB, AeNaTh BBIBOJbI C UCIIOIb30BaHUEM JIEAYKTUBHBIX U
HUHAYKTHBHBIX YMOSaKHIOquHfI, BBIABUTATH THUITOTE3BI O B3ANUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJIMYHH, CAMOCTOATCIIBHO
BBIOMpATh croco0 pelieHust yueOHol Gpu3ndeckoi 3a1aun (CpaBHEHHE HECKOJIbKUX BapUAHTOB PEIICHUS,
BBIOOp HanOoJIee MOAXOAIIETO C YIETOM CAMOCTOSATEIBHO BIICIEHHBIX KPUTEPHEB).
ba3oBble uccieaoBareibCKue 1ecTBUS.

MCIIOJIB30BaTh BOIIPOCHI KAK MUCCIIEI0BATEIbCKUI MHCTPYMEHT O3HAHUS; IPOBOAUTH IO CAMOCTOSITENBHO
COCTaBJICHHOMY IIJIaHY OTBIT, HECTIOKHBIN

(bu3nyecKuil IKCIEPUMEHT, HEOOIbIIIOE UCCIIeIoOBaHIE (PU3UIECKOTO SBIICHUS; OLICHUBATh HA TPUMEHUMOCTD U
JIOCTOBEPHOCTH MH(OpMAITHIO, TTOTYICHHYIO B X0/I€

WCCJIETOBAHUS WU YKCIIEPUMEHTA; CAMOCTOSTENIbHO (pOpMYIHpoBaTH 0OOOOIIECHHS U BHIBOIBI IO Pe3yIbTaTaM

MPOBEAEHHOTO HAOJIOICHUSI, OTIBITA, UCCIEAOBAHUS; TPOTHO3UPOBATH BOZMOXKHOE JTajibHEHIIIee Pa3BUTHE

(1)I/ISI/I‘-I€CKI/IX mponeccoB, a TakKKC BbIABUTATH ITPCAIOJIOKCHUA 00 nx Pa3BHUTHHU B HOBBIX YCJIOBUAX U
koHTekcTax. PaGora ¢ undopmanmueii:

MPUMEHSTH pa3IMYHble METO/Ibl, HHCTPYMEHTHI U 3alIpOCHI IIPH MOUCKE
1 0TOOpE MHPOPMALIMU UM JaHHBIX C YYETOM IPEIOKEHHON yueOHO! pU3niecKoil 3a1auu;

AHAJIN3UPOBATh, CHUCTEMAaTU3UPOBATH u WHTEPIIPETUPOBATH nHpopmanmio
Pa3NIUYHBIX BUIOB U (POPM MPECTABICHUS; CAMOCTOSATEILHO BEIOUPATh ONTUMANIbHYIO (POpMY IIPECTaBICHUS
nH(pOpMaLIUU U WITIOCTPUPOBAThH PellaeMble 3a/1a4l HECTOKHBIMU CXEeMaMH, JuarpaMmMaMu, HHOU rpaduxoii u
UX KOMOMHAIUSIMH.

KOMMyHI/IKaT]/IBHI)Ie YHHUBECPCAJIbHBIC yqeﬁnble IeHCTBMA:

B X0J1¢ 00CYXJICHUS yueOHOTO MaTepHaia, pe3yJIibTaTOB JJA0OPATOPHBIX padOT U MPOEKTOB 33/1aBATh
BOIIPOCHI IO CYIIECTBY 00CY»KTaeMOi TeMbI M BBICKA3bIBATh HUCH, HAIIEJICHHBIE HA PEIICHUE 3a/1a4U U
MoJIJIepKaHue 0J1aroKeIaTeIbHOCTH OOIIEHUS; COITOCTABIIATh CBOM CYXKJICHHUS C CYXKICHUSIMH JIPYTHX
Y4aCTHUKOB JHAJIOTa,



OOHapyKUBaTh Pa3IMYME U CXOJICTBO MO3HIINI; BRIPAXKATh CBOKO TOUKY 3PECHUS B YCTHBIX U MIUChMEHHBIX
TEKCTax; MyOJUYHO MPEJICTABISATH PE3yJbTaThl BHIIIOJHEHHOTO (PU3MUYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCJICIOBAHMS, IPOEKTA).
NOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U HHIUBUAYAJIbHON pabOTHI
NIPU PEUICHUN KOHKPETHON (PU3MUYECKOM MPOOIEMbI; IPUHUMATH IIEJTH COBMECTHOM JICATEIBHOCTH,
OpPraHHU30BBIBATH ACUCTBHUS O €€ JOCTUKEHHIO: PACIIPENIEISITh POJIH, 00CYKAATh MPOILIECCHI U PE3YIbTAThI
COBMECTHOH paboThI, 000011aTh MHEHHSI HECKOJIBLKUX JIFO/ICH; BBIITOJIHATH CBOIO YaCTh PaOOThI, JOCTHIas
Ka4yeCTBEHHOT'O Pe3yJIbTaTa Mo CBOEMY
HAIPABJICHUIO U KOOPJMHUPYS CBOU JICHCTBHS C APYTUMH WICHAMHA KOMaH/IbI; OIICHUBATh KAYECTBO CBOETO
BKJIaJ[a B OOIINI IPOAYKT MO KPUTEPHSIM,
CaMOCTOSITEITLHO C(OPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHbIe YHHBepPCAJIbHbIEe YUeOHbIE JeiCTBUS Camoopranusamus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIUSIX, TPEOYIOIUX

11 perieHns: GU3NYEeCKUX 3HAHUH; OPUEHTHPOBATHCS B PA3JIMUHBIX MMOAX0JaX IPUHATHS PELICHUN
(MHIMBUYaJIbHOE,

IIPUHATHE PELICHMs B IPYIIIE, IPUHATUE PEILIEHUH IPYIINO); CAMOCTOSTENILHO COCTABIIATh AJITOPUTM pPEIICHUS

¢bu3nUecKoil 3a1a4M WK TJIaHA UCCIICAOBAHUS ¢ YUYETOM HMEIOIINXCS PECYpPCOB M COOCTBEHHBIX

BO3MOKHOCTEH, apryMeHTHPOBATh MpeAaracMble BapuaHThl pellieHH; JenaTh BbIOOp U OpaTh

OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJIEKT:

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U MpeJylaraTh IUlaH €€ N3MEHEHUs; O0BICHATh IPUUUHbI
JOCTUXKEHUS (HEJOCTUKEHMSI) PE3YIbTATOB AESATEIbHOCTH,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY; BHOCUTh KOPPEKTUBBI B JICATEIBHOCTD (B TOM YHUCIIE B XOJ1
BBITTOJIHEHUS (PU3MUECKOTO UCCIIETOBAHMS WIIH ITPOCKTA) HA OCHOBE HOBBIX OOCTOSITEIIHCTB, M3MEHHUBIIUXCS
CUTYyallUl, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYAHOCTEH; OLIEHUBATh COOTBETCTBUE Pe3yibTaTa Leu U
YCIIOBUSIM.
CTaBUTH ce0sl Ha MECTO JIPYroro YeloBeKa B X0JI€ CIopa WK AUCKYCCUU

Ha Hay4yHYIO TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHUKY APYroro. Ipu3HaBaTh CBOE MPaBO Ha OIMOKY Ipu
petieHnn (GU3NUECKUX 3a1a4 Win
B YTBEPXKACHUSAX Ha HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOTO.

HHPEAMETHBIE PE3YJIBTATBI

K koHiy o0ydenus B 9 Kki1acce npeMeTHbIE pe3yJbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaKaTh
C(POPMHUPOBAHHOCTD Y O0YJAIOIUXCS YMEHUI:

MCIIOJIb30BAaTh MIOHATHSA: CUCTEMA OTCUETA, MATEpUANIbHAS TOUKA, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHMYECKOT'0 JIBMKEHUs, Aeopmanust (yrnpyras, IuiacTudeckas), TpoeHHue, IIeHTPOCTPEMUTENIbLHOE
YCKOpEHHUE, HEBECOMOCTh U MEPErpy3KH, LIEHTP TKECTH, AOCOIIOTHO TBEPIOE TEIIO, IEHTP TAKECTU TBEPAOTO
Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHHs U BOJIHBI, 3BYK, HHPPa3BYK U yJIbTPa3BYK, 3JIEKTPOMArHUTHBIE
BOJIHBI, I1IKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U J1aTbHO30PKOCTb, CIIEKTPBI UCITYCKaHHS U
MOTJIOLIEHUS, anb(a-, 0eTa- U TaMMa-u3JydeHus, U30TONBL, SJepHasi YHEPreTUKa; pa3inyarh SBJICHUS
(paBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE IBUKEHUE, PABHOYCKOPEHHOE IPSIMOJIMHENHOE IBUKEHUE,
CBOOOJHOE MaJICHHUE TeJl, PABHOMEPHOE JBU)KEHUE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE
IBIDKEHUE, KoslebaTelbHOe IBI)KEHHUE (3aTyXarolllle U BBIHYK/IEHHbIE KOJIeOaHus ), Pe30HaHC, BOTHOBOE
IBUKCHHE, OTPAXKCHHE 3BYKA, IPSIMOJIMHENHOE PACIIPOCTPAHEHNE, OTPAKEHUE U MPEIOMIICHUE CBETA, MOJIHOE
BHYTpEHHEE OTpaXCHUE CBETa, pa3jiokKeHre OeI0ro CBeTa B CIIEKTP U CI0KEHUE CIIEKTPAIbHBIX I[BETOB,
JCIIepCHsl CBETa, €CTECTBEHHAs paJ0aKTUBHOCTh, BOSHUKHOBEHHE JIMHEHUATOro CIIEKTpa U3JIYy4EeHHUsI) IO
OIMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOLIUX JAHHOE (PU3NYECKOE SIBIICHUE;
pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PU3UYECKUX SIBICHUN B OKPY)KAIOIIEM MUDE
(B ToM uncie puznueckue IBICHUS B IPUPO/IE: MPUIUBBI U OTJIMBBI, ABMKEHHE Tu1aHeT COTHEYHON CUCTEMBI,
PEaKTUBHOE JIBUYKEHHE KUBBIX OPraHU3MOB, BOCIIPHUITHE 3BYKOB dKUBOTHBIMH, 3€MIIETPSICEHHE, CEIiCMUUEcKHe
BOJIHBI, IIyHAMH, 3XO0, [[BETA TeJl, ONTHUECKUE SABJICHUS B IPUPOJIe, OMOIIOTHYECKOe JeCTBHE BUANMOTO,
yIbTPauoIETOBOIO U PEHTI€HOBCKOTO U3JTyUY€HUH, €CTECTBEHHBIN paJliOaKTUBHBIN (POH, KOCMHUYECKUE JIyUH,
paZvoaKTUBHOE U3JIy4€HHE IPUPOJHBIX MUHEPAJIOB, JEHCTBUE PaIMOAKTUBHBIX N3JIyYEHUI HA OpraHUu3M



4eJI0BEKa), IPH 3TOM IEPEBOIUTH PAKTUUYECKYIO 3ajauy B yUeOHYIO, BBIACIATH CYILIECTBEHHbIE CBOWCTBA
(mpu3HaKy) PU3NYECKUX SIBIICHUI; OMHMCHIBATH U3yUYEHHBIC CBOMCTBA TN U (pU3HUECKUE SABICHUS, UCTIONb3YS
(bu3nyeckre BEIMYMHBI (CPEAHSs U MTHOBEHHAs! CKOPOCTh T€Ja IPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHUE,
nepeMeIeHue, NyTh, YIiaoBas CKOpOCTh, CUJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOIHOTO
[1a/IEHUs], BEC TeJla, UMIIYJIbC TeJa, UMITYJIbC CUJIbl, MEXaHWYecKast paboTa U MOIHOCTh, TIOTEHLMAJIbHAS
SHEPrus Tela, MOAHATOrO HaJl IOBEPXHOCTHIO 3€MJIU, IOTEHIIMAJIbHAS SHEPTUS CHKATOM MPY>KUHBL,
KMHETHYECKasi SHEPrHs, 0JHasi MEXaHWYeCKas SHEPIUs, Iepro/] U 4acToTa KojeOaHuil, JJInHa BOJIHBI,
I'POMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, 10KA3aTeNb PEJIOMIIEHUS CPEJibl), IPU OIMCAHUU
IIPABUJILHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJb3YEMbIX BEIMYMH, 0003HAYEHUS U IUHULIBI (PU3UUECKUX
BEJIMYMH, HAXOUTH (POPMYJIBI, CBA3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BETUYUHY C APYTUMH BETMUYMHAMU,
CTPOUTH TPa(pUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapakTepu3oBaTh CBOICTBA Tell, (pU3HUECKUe SABJICHUS U IPOLIECCHI, HCIIOIb3Ys
3aKOH COXPaHEHMsI SHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHUS, IPUHLIUII CYIIEPIO3ULIMH CUJI, TPUHLIMII
OTHOCUTENIbHOCTH [ annies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOI0 M MACCOBOI'O YMCEI IIPH SIAEPHBIX PEAKLMSIX, IPU ITOM
J1aBaTh CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMaTUYECKOE BbIpaKEHHE; OOBSICHSTh
(du3nUecKre MpoIecchH U CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE CUTYallui MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh IPUYMHHO- CIIEJCTBEHHBIE CBSI3U, CTPOUThH O0BACHEHHUE U3 2—3 JIOTHYECKUX LIaroB ¢
OTOpOii Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SBICHUH, (PU3NUECKUX 3aKOHOB HITH
3aKOHOMEPHOCTEH; pelIaTh pacu€THbIC 3a1a4K (ONUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUH), HCHOIb3Ys
3aKOHBI U (OPMYJIBI, CBSI3BIBAIOIINE (PH3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a41 3aITMChIBATh
KpaTKO€ YCJIOBUE, BBISBIIATH HEJIOCTAIOIINE WIIM U30bITOUYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U ()OPMYIIbI,
HEOO0XOMMBIE JIJISl pEIICHUS, IPOBOAUTH PACUETHI M OIICHUBATh PEATMCTHYHOCTH IMOYYEHHOTO 3HAYCHUS
(bu3n4ecKoil BEIMUMHBI; PAaCIIO3HABATH MPOOIEMbI, KOTOPbIE MOKHO PELIUTH MIPU MOMOILU (BU3NUECKUX
METO/JI0B, UCII0JIb3Yys OIMCAHUE UCCIIEIOBAHMSI, BBIIEIATH IPOBEPSEMOE IIPEII0JIOKEHNE, OLIEHUBATh
IIPAaBUIBHOCTb MOPsKA IPOBEJCHUS UCCIIEI0BaHMs, A€IaTh BEIBObI, HHTEPIPETUPOBATH PE3YIbTATHI
HAOJIOACHUH U OTIBITOB; IPOBOJUTH OIIBITHI 110 HAOIOICHUIO (PU3MUYECKUX SBICHUN MM (PU3HYECKIX CBOWCTB
Tel (M3y4eHue BTOporo 3akoHa HploToHa, 3aKk0Ha COXpaHEeHUsl SHEPTUH, 3aBUCUMOCTh Teprojia KoieoaHui
MPYKUHHOT'O MasiTHUKA OT MaccChl Ipy3a U KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY Il MaJIbIX
Kosie0aHUH, PSIMOJIMHENHOE pacpOCTPaHEHUE CBETA, Pa3sIoKeHUE OeJIoro CBeTa B CIEKTP, U3yUeHHE CBOUCTB
M300pakeHHs B TUIOCKOM 3€pKajie M CBOMCTB M300payKEeHUs MpeMeTa B COOMparoIeil TuH3e, HaOI0IeHHe
CIUIOIIHBIX U JIMHEHUYATBIX CIIEKTPOB M3JIyUEHHsI): CAMOCTOSTENIbHO COOMPATh YCTAaHOBKY M3 U30BITOYHOTO
Habopa 060pyI0BaHMsI, OUCHIBATH XOJ] OIBITA U €r0 Pe3yNbTaThl, (OPMYIHPOBATH BBIBOBL; TPOBOAUTH MIPH
HE00XOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeIesisl cpe/iHee
3HaYEHHUE U3MEPSIEMON BeIUUUHBI ((POKYCHOE pacCTOSHUE cOOMparoIiel JUH3bI), 000CHOBBIBATH BHIOOP
criocoba u3MepeHus (M3MepUTEIbLHOr0 Npudopa); MPOBOAUTE HCCIIEI0OBAHUE 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH C UCIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCHMOCTb IYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBM)KEHUH 0€3 HayaJlbHOW CKOPOCTH, NepHo/ia KojebaHui MaTeMaTuyecKoro MasiTHUKA OT JJIMHBI HUTH,
3aBHCHMOCTH YIJla OTpa)kKeHUs CBETa OT yIJia MaJeHUs U yria MpejoMJIeHHs] OT yrja MaJleHus): IIaHupOoBaTh
HCCIIeIOBaHKE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3yJIbTAaThl MOJYYEHHOM 3aBUCUMOCTH
(¢u3MYEeCKUX BEJIMYMH B BHJIE€ TaOIUI ¥ TPaQUKOB, 1€1aTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BAHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETHUUH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tella IpU
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOAHOIO MaJACHUsI, KECTKOCTh MPYKUHBI, KO3(PPUIHEHT TpeHus
CKOJIb)KEHUS1, MeXaHW4yecKas paboTa 1 MOIIHOCTh, YaCTOTA U MEepHOJ] KojeOaHHi MaTeMaTHUeCKOro U
MPYXUHHOTO MasiTHUKOB, ONITHYECKasi CUJla COOMparoIiel JINH3bI, paJJHOaKTUBHBIN (OH): IIIAHUPOBATD
U3MEpEeHusi, CoOOUpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATD U3MEPEHUS, CIeys MPeI0KEHHON
MHCTPYKLWH, BEIYUCIATH 3HAUYEHUE BEIMYMHBI U aHAJTU3UPOBATH MOJIyUE€HHBIE PE3YJIbTaThl C YUYETOM 3aJaHHOU
MOTPELIHOCTH U3MEPEHUil; COOII0AaTh MpaBUila TEXHUKHU 0€301acHOCTH MpH padoTe ¢ 1ab0paTOPHBIM
000py/IOBaHUEM; pa3InyaTh OCHOBHBIE IPU3HAKU U3YYEHHBIX GU3NYECKUX MOJIETICH: MaTepuaibHas
TOUKa, a0COJIOTHO TBEPAOE TEJI0, TOUCUHBIH HCTOYHMK CBETA, JyY, TOHKAs JIMH3A, INIaHeTapHas MOJIENb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTIO Ipa; XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS U3yYEHHBIX PUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX ONMUCAHUS (B TOM YHUCIIE: CIIMJIOMETP, JATYUKH MTOJIOKEHHUS,
paccTosHUS U YCKOPEHHUSI, paKeTa, 3X0JI0T, OYKHU, IEPUCKOI, oToanmnapar, ONTHIECKHE CBETOBOIBL,
CIIEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), NCIOb3ys 3HAaHUS O CBOIMCTBAX (PU3MUECKUX SBJICHUHN U
HeoOxouMble (hr3HUECKHe 3aKOHOMEPHOCTH; UCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKH U3yYEHHBIX
TEXHUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUUECKUX MPOLIECCOB NP PEIICHUN



y4eOHO-TIPAKTUYECKHX 3a]1a4, ONTUYECKUE CXEMBI JIJIS IOCTPOCHUS N300paKEHUH B TUIOCKOM 3€pKajie u
cobuparoreit JIMH3€e; IPUBOIUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O IPUMEPAX ) IPAKTUIECKOTO
WCIIOTh30BaHUsl (PU3NUYECKUX 3HAHUH B TOBCEAHEBHOM KM3HU TSl 00ecriedeHus1 0€30acHOCTH MPU 00paIieHun
¢ mpuOopaMH U TEXHUUECKUMH YCTPOUCTBAMH, COXPAaHEHHS 3/I0POBbsI U COOJIOJICHNUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY)KAIOIIEH CpeJie; OCYIIECTBIATh MOUCK HHPOPMAIMK (PU3UIECKOTO COACPKaHUs B
WuTepHeTe, caMOCTOSTEHHO (POPMYIHPYS IOUCKOBBIN 3aIIPOC, HAXOIUTH ITYTH OIPEICIIEHUS IOCTOBEPHOCTH
MOJTyYEeHHOW HH(POPMAIIMK Ha OCHOBE UMEIOIIUXCS 3HAHUH M JIOMOJIHUTEILHBIX HCTOYHUKOB; UCIIOIh30BaTh
IIPU BBITOJIHEHUH Y4eOHBIX 33/1aHUI HAyYHO-TIOMYJISIPHYIO JTUTEPATypy (PU3HUECKOTo COAepKAHMUS,
CIIPaBOYHBIE MaTEPHAIIBI, pecypchl ceTu IHTepHET, BIaieTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBanus WHHOPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYT'YIO; CO3/1aBaTh COOCTBEHHBIE MICHhMECHHBIE
1 YCTHBIC COOOIEHUS Ha OCHOBE HH(POPMAIIMH M3 HECKOJIBKHX UCTOYHUKOB (PU3HYECKOTO COJICPIKAHMS,
MyOJINYHO TMPEACTABIATH PE3YJIbTAThl IPOSKTHOM MM UCCIIEA0BATEIBCKON AEITEIBHOCTH, IIPU 3TOM I'PaMOTHO
WCII0JIh30BaTh U3yYEHHBIN MOHITHIHHBINA alllapaT U3y4aeMoro paszeia (GU3uKH | COMPOBOXK/IATh BBHICTYIICHUE
Mpe3eHTaIHen ¢ y9€TOM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



KaneH.qapHo-TemaTquCKoe nnaHnpoBaHue

No/Ne HaunmeHoBaHuA pasgenos/TeMbl YpoOKOB KonuuectBO DaTa DaTa

yacos
nnaHx. chakT.

3aKoHbl B3aumogencTeua u asuxkeHus ten (34 yaca)

BBOOHbIN MHCTPYKTaX MO OXpaHe Tpyaa. 1
1/1 MaTepunanbHasa Touka. Cuctema ot4yera.

§1, ynp.1

MepemelleHune. OnpeaenexHre KOOPAUHAThI 1
2/2 OBUXKYLLIErocs Tena.

§2,3,ynp. 2,3

[MepemelleHne npu NPSAMONIMHENHOM 1
pPaBHOYCKOPEHHOM OBVXXEHWN.

§4 (c.16-18)

3/3

Mpachmyeckoe 1
4/4 NnpeAcTaBrieHne ABWKEHNS.

§4 (c.18-19), ynp.4

PeweHue 3agay no teme «I pacdunyeckoe 1
5/5 npeacTaBrieHne OBMKEHUSI».

J1. NeNe147, 148

PaBHOYyCKkopeHHOe ABMXeHne. YCcKopeHue. 1

§5,ynp. 5

6/6

CkopoCTb NPSAMOSIMHENHOrO PaBHOYCKOPEHHOTO 1
7/7 OBwxeHus. 'padmk cKopocTu.

§ 6, ynp. 6

MepemelleHune Npu paBHOYCKOPEHHOM 1
8/8 ABVKEHUMN.

§7,8, ynp. 7,8, caenatb BbIBOA

PelueHne 3agay no teme « PaBHOYCKOpeHHOe 1
9/9 OBWKEHNEY.
§ 7,8, J1. NeNe 155, 156

[MepBWYHBIM MHCTPYKTaX Mo oXpaHe Tpyada Ha 1
paboyem mecTe. JlabopaTtopHas paboTa

10/10 Ne 1 «MccnegoBaHve paBHOYCKOPEHHOMO ABUXKEHNUS
6e3 HaYanbHOM CKOPOCTM»

3agaHna Ha KapTo4Kax

OTHOCUTENBHOCTL ABMXEHUS. 1

§9, ynp. 9

11/11

NHepunanbHble cucteMbl otyeTa. [NepBblint 3aKoH 1
12/12 HbtoToHAa.

§10, ynp. 10

13/13 BTopow 3akoH HbtoToHa. 1




§11, ynp. 11

PeweHue 3aga4 no teme «BTopon 3akoH
HbtoToHay.

14/14
KapTouku
TpeTtuin 3akoH HbtoToHa.
15\15
§12, ynp. 12
PelleHne 3apay Ha 3akoHbl HbloTOHA.
16\16
KapToukn
KoHTpornbHasa pabota Ne1 no teme
«[lMpamonuHenHoe paBHOYCKOPEHHOE ABUKEHME.
17/17 3akoHbl HbloToHay.
[MoBTOPUTL POPMYIbI
AHanma KoHTponbHOM paboTbl 1 koppekuusa YY[.
CobogHoe nageHue. YckopeHue
18/18
cBobogHOro nageHms. HeeecomocTb.
§13, 14, ynp.13,14
[MepBWYHbIM MHCTPYKTaX MO oXpaHe Tpyada Ha
paboyem mecTe. JlabopaTtopHas paboTa
19/19
Ne 2 «3mepeHune yckopeHusi cBo6oaHOro
nageHuaxlostoputs §13, 14
PelueHne 3agay no teme «CBobGoaHOE nageHue.
YckopeHue
20/20 CBOBOAHOIO NafeHusI»
KapTouku
3akoH BcemupHoro TaroteHus.
21/21
815
PelueHne 3agay no teme «3aKkoH BCEMUPHOrO
22/22 TATOTEHUA» .
§15, ynp.15
YckopeHue cBoboaHOro nageHus Ha 3emne u
23/23 Opyrmx HebecHbIX Tenax.
§16, ynp.16
[MpsSAMONUHENHOE Y KPUBONIMHENHOE OBUXEHME.
24\24
§17, ynp.17
[BvKeHne Tena no OKPYXHOCTW C MOCTOAHHOM MO
25/25 MOAYJTH0 CKOPOCTbIO.
§18, ynp.18
ckyCcCTBEHHbIE CNYTHUKM 3eMu.
26/26
§19, ynp.19
PelleHne 3agay no teme «[lBuxeHue Tena no
27/27 OKPY>XHOCTU C MOCTOAHHOM NO MOAYJTHO CKOPOCThLIOY.
KapTouku
Mmnynbc Tena. Mimnynbc cunbl.
28/28

§20 (c.81-83)




29/29

3aKoH coxpaHeHus uMnyrnbeca Tena.
§20 (c.83-85)

30/30

PeakTnBHOE OBMXEHME.

§21, ynp.21

31/31

PelueHve 3agay no TeMe «3aKoH CoOXpaHeH st
nMnynsca»

Ynp.20

32/32

3akoH COXpaHEeHNdA 3Heprun.

§22, ynp.22

33/33

PelueHve 3a4a4 Ha 3aKOH COXPaHEeHUs! dHepPruu.

KapTouku

34/34

KoHTponbHas pabota Ne2 no Teme «3aKoHbI
COXPaHeHUs».

MosToputb §20-22

MexaHunyeckne konebaHus n BOnH

bl. 3BYK (16 4)

1/35

AHann3 KoOHTposbHOM paboTbl 1 koppekuns YY[I.

KonebatenbHoe aBmxeHmne. CBoOOaHbIE
konebaHuna.§23, ynp.23

1

2/36

BennuuHbl, xapaktepuaytowme konebartenbHoe
aBwmxeHne.§24, ynp.24

3/37

[MepBNYHbBIM MHCTPYKTaX MO OXpaHe TpyAa Ha
paboyem mecTe. JlabopaTopHas paboTa

Ne 3 «/ccnegoBaHme 3aBUCMMOCTY Nepuoga 1
4yacToTbl CBOOOAHBLIX KONebaHUm HUTSIHOrO
MasaTHMKA OT ero ANnHbIY»

MosTopuTb §23-24

4/38

"apMoHuyeckne konedaHus.
825

5/39

3aTtyxatowme konebaHud. BolHyXOeHHble
konebaHus.

§26, ynp.25

6/40

PesoHaHc. §27, ynp.26

7141

PacnpocTtpaHeHune konebaHuin B cpeae. BonHbl.

§28

8/42

AnvHa BonHbl. CKOPOCTb pacnpocTpaHeHNs BOSH.

§29, ynp.27

9/43

PelueHune 3agay no teme «[lnvHa BonHbl. CKOpPOCTb
pacnpocTpaHEHNS BOSHY.

KapTouku

10/ 44

McTouHmkn 3ByKa. 3ByKOBblE KONnebaHus.

§30, ynp.28

11/45

BbicoTa, TemMbp 1 rpOMKOCTb 3BYKA.

§31, ynp.29




12/46

PacnpocTtpaHeHue 3Byka. 3BYKOBbIE BOJSHbI.

§32, ynp.30

13/47

OTpaxeHune 3ByKa. 3BYKOBOW pe30HaHC.

§33, Bonpocsbl

14/48

NHTepdepeHuus 3Byka.

KoHcnekT

15/49

PeweHve 3agayd no teme «MexaHuyeckue
KonebaHus 1 BOMHbI»

KapTouku

16/50

KoHTponbHasi paboTta Ne3 no teme «MexaHnyeckme
konebaHua n BonHbl»  NoBTOpUTb §23-33

OneKTpomMarHuTHoe norne

(26 v)

1/51

AHanua KOHTporbHOM paboTbl 1 koppekuunsa YY/I.
MarnuTtHoe none.

§34, ynp.31

2/52

HanpaeneHne Toka 1 HanpaBneHne NMHUN ero
MarHMTHOro Mossi.

§35, ynp.32

3/53

OBHapyxeHne MarHMTHOro noss no ero 4enNcTBuo
Ha anekTpuyecknin Tok. [NpaBnno nNeBom pyku.

§36, ynp.33

4/54

PeweHve 3agay4 Ha NpUMeHeHNe NpaBuIl NIEBON K
npaBoWi PYKMW.

KapTouku

5/55

MarHuTHast UHAYKUMS.

§37, ynp.34

6/56

MarHuTHbIN NOTOK.

§38, ynp.35

7157

ABreHve anekTpoMarHUTHOM MHOYKUMU

§39, ynp.36

8/58

[MepBUYHbIA MHCTPYKTaX NO OXpaHe Tpyaa Ha
paboyem mecTe. JlabopaTopHas paboTa

Ne 4 «M3yyeHne SBNeHNs 3neKTPOMarHUTHOM
VHOYKLMN Y

MoBTopuTh §39, Tect

9/59

HanpasrneHne nHOyKLUMOHHOro Toka. [paBuno
JleHua.

§40, ynp.37

10/60

ABneHne camovHayKLum

§41, ynp.38

11/61

[Mony4eHne n nepefaya nepeMeHHOro
ANEKTPUYECKOTro ToKa. TpaHcdopmaTop.




§42, ynp.39

12/62

PeweHuve 3agay no teme «TpaHcdopmaTop»

KapTouku

13/63

OnekTpomMarHMTHOE none. ONEeKTPOMarHUTHbIE
BOJIHbI.

844-44, ynp.40-41

14/64

KonebatenbHbi KOHTYpP. MMonyyeHne
3NEKTPOMarHUTHbIX KonebaHui.

§45, ynp.42

15/65

MPUHLMMNBLI PaaMOCBA3N U TENEeBUASHNS.

§46, ynp.43

16/66

OnekTpomarHuTHasa npupoaa ceeTa.
NHTepdepeHuuna ceeTa.

§47, KOHCNeKT

17/67

lMpenomneHne ceeTa. Pn3NYECKNN CMbICH
nokasartens npenomnexus. §48, ynp.44

18/68

MpenomneHue ceeTa. KoHcnekT

19/69

[Ouncnepcus ceeTta. LieTta Ten. Cnektporpad.
§49, ynp.45

20/70

Tunbl cnekTpoB. CnekTparnbHbIi aHanus.

§50, ynp.45

21/71

MormnoLeHre n ncnyckaHme cBeta aTomMamu.
[MpouncxoxgeHne NMHenYaTbiX CNEKTPOB.

§51

22/72

[MepBMYHBIM MHCTPYKTaX Mo oxXpaHe Tpyaa Ha
paboyem mecTe. JlabopaTtopHas paboTa

Ne 5 «HabnogeHue cnnoLwHoro U NMHen4yaToro
CMNEKTPOB»

MosToputb §50-51, Tect

23/73

PeweHve 3agay no teme ((SJ'IeKTpOMaI'HVITHOG
noney.

KapTouku

24[74

PellueHune 3agay no Teme «AneKTpoMarHuTHoe
none.

KapTouku

25/75

O0600LeHne n cuctemaTusaumsa 3HaHUM no Teme
«3QneKkTpoMarHuTHoe none»

MosTOpUTL 834-51

26/76

KoHTponbHas pabota Ne4 no teme
«3QnekTpoMarHMTHoe none»

MosToputb §34-51

CTtpoeHue atoma u atomHoro sigpa (19 u)

1/77

AHanm3 KOHTposbHON paboTbl 1 koppekuusa YY[I.

1




PapgunoaktuBHocTb. Mogenu atomos.

8§52

2/78

PaavoakTuBHble NpeBpaLLeHnst aTOMHbIX siAep.

§53, ynp.46

3/79

PelueHune 3agay no Teme «PaanoakTuBHble
npeBpaLLeHnst aTOMHbIX SAep».

KapToukn

4/80

JKcneprMeHTarnbHble MeToAbl UCCIeaoBaHNS
YyacTuLl.

854

5/81

OTKpbITME NPOTOHA M HEWTPOHA.

§55, ynp.47

6/82

CocTaB aToMHOro siapa. AaepHble cunbl.

§56, ynp.48

7/83

OHeprus ceda3n. Jedekt macc.

8§57

8/84

PelueHne 3agay no teme «OHeprusa ceasun. JedexT
Macc».

KapTtouku

9/85

Henenne anep ypaHa. LlenHasa peakuus.
8§58

10/86

ApnepHbin peaktop. MNpeobpasoBaHne BHYTPEHHEN
3HEPrMn aTOMHbIX 4EP B AMEKTPUYECKYIO SHEPTMIO.

§59

11/87

ATOMHas sHepreTuka.

8§60

12/88

Buonornyeckoe gencrene pagnaumm. 3akoH
paguoakTUBHOIO pacnaja.

§61

13/89

PelueHune 3aaa4 no TeMe «3aKOH paanoakTUBHOMO
pacrnaga».

KapTouku

14/90

TepmosinepHas peakuusi.
862

15/91

[MepBWYHBIM MHCTPYKTaX MO OXpaHe Tpyaa Ha
paboyem mecTe. JlabopaTtopHas paboTa

Ne 6 «/3amepeHue ecTecTBEHHOrO paanaLoHHOro
doHa [O3MMETPOM»

MoBTopuTh §52-62, Tect

16/92

[MepBWYHBIM MHCTPYKTaX MO OXpaHe Tpyaa Ha
paboyem mecTe. JlabopaTtopHas paboTa

Ne 7 «N3y4yeHne geneHvsa sapa ypaHa no
doTorpadusiMm rotoBbIX TPEKOBY




MosTopUTh §52-62, Tect

17/93

MepBUYHBIN MHCTPYKTAX MO OXpaHe Tpyaa Ha
paboyem mecte. JTabopaTtopHasa paboTa

Ne 8 «OueHka nepuoga nonypacnaga
HaxoOsaLWwmuXcs B BO3ayxe NPOAYyKTOB pacrnaja rasa
pagoHa»

MosTopuTb §52-62, Tect

18/94

[MepBMYHBIM MHCTPYKTaX Mo oxpaHe Tpyada Ha
paboyem mecte. JTabopaTtopHasa paboTa

Ne 9 «3y4eHne TpekoB 3apsKeHHbIX YacTul, No
roToBbIM ¢hoTOorpadusm»

MosTopuUTb §52-62, Tect

19/95

KoHTponbHas paboTta Ne5 no teme «CTpoeHune
aTomMa 1 aTOMHOro sapa»

MoBTopuTb §34-51

CTpoeHue n apontoums BeceneHHon (7 4)

1/96

AHann3 KOHTposbHOM paboTbl 1 koppekuns YY[I.
CocrTas, cTpoeHue n npoucxoxaeHne CornHevHon
CUCTEMBbI.

8§63

1

2\97

Bonblime nnaHeTbl CONMHEYHON CUCTEMBI.

§64

3/98

Manble Tena ConHe4YHoOW CUCTEMBI.

865

4/99

CTpoeHnne, nanyderus n apontoumnsa ConHua n
3Be3[.

8§66

5/100

CTpoeHne n apontoums BceneHHO.

866

6/101

MToroBas koHTpornbHas paboTta

7/102

AHann3 KoOHTponbHOM paboTbl 1 koppekuus YY[I.
O606LLeHne 1 cuctemaTtmsaums 3HaHUN 3a Kypc
dmsmkm 7-9 knaccos. "... VI B gansax muposgaHbs,
Ha 3emMne y Hac - 0gHO: NepBOHaYanbHbIN gap
MO3HaHbA.

[Opyroro npocTto He gaHo!"




