


MNOACHUTEJIbBHAS 3AITMCKA

ConeprkaHue IporpaMMbl HaIIpaBIeHO HAa (POPMUPOBAHHUE ECTECTBEHHOHAYYHOM IPaMOTHOCTH YYaILUXCS U
OpraHu3alMI0 U3y4eHUsl (U3UKU Ha JEesTeIbHOCTHON OCHOBE. B Hell yuuThIBatOTCS BO3MOXKHOCTH IIpeIMeTa
B peanuzauuu TpedoBanmii ®I'OC OO0 k miaaHupyeMbIM JIHYHOCTHBIM U METAIIPEMETHBIM PE3yJIbTaTaM
00y4yeHMs], a TAKXKE MEKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YU€OHbBIX IIPEIMETOB Ha YPOBHE
OCHOBHOTO O0IIIeTr0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc puszuku — cucremooOpa3yrominii Jyisi €CTECTBEHHOHAYYHBIX YI€OHBIX TPEIMETOB, TOCKOIBKY
buznyecKue 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB U SBJICHUI, U3y4aeMbIX XUMUEH, Onoorueii, acTpoHoOMUe
u puzmveckoit reorpadueii. Pusmka — 3TO MpeaAMET, KOTOPHIH HE TOJBKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBCHHOHAYYHYIO KapTHHY MHPA, HO U MPEJOCTABIISIET Hanboee siCHbIe 00pa3Ibl MPUMEHEHUS HAyYHOTO
MeTO/Ia MO3HAHMUS, T.€. CIIoco0a MOIy4YeHUs JOCTOBEPHBIX 3HaHM 0 Mupe. Haxownel, ¢puznka — 310
MpeAMET, KOTOPBIA HAPSALY C APYTUMHU €CTECTBEHHOHAYYHBIMU MPEAMETaMU JOJIKEH JAaTh MIKOJIbHUKAM
npecTaBieHne 00 yBIEKATeIbHOCTH HAYYHOTO UCCIIEIOBAHUS M PAJOCTH CAMOCTOSTEILHOTO OTKPBITHUS
HOBOT'O 3HAHMUSI.

OpHa 13 r1aBHBIX 33/1a4 PU3NYECKOT0 00pa30BaHusl B CTPYKTYpe 00IIero oOpa3oBaHus COCTOUT B
(hOpMUPOBAHNN €CTECCTBCHHOHAYYHOW IPaMOTHOCTH M HHTEPECca K HayKe Y OCHOBHOW MacChl 00yJaroIuXcs,
KOTOpBIE B JalIbHENIIIeM OyIyT 3aHTHI B CAaMBIX pa3HO 00pa3HbIX cdepax nestenbHocTH. Ho He MeHee
BKHOU 3a/1a4eil sSIBJISICTCS BBISIBIICHUE U MOATOTOBKA TAJaHTIMBBIX MOJIOJBIX JOJEH I MPOAOHKCHHS
o0pa3oBaHus U JalbHENIIEeH MpoPecCHOHANIBHON 1eATEeNbHOCTH B 00JaCTH €CTECTBEHHOHAYYHBIX
MCCJICIOBAHUM M CO3/IaHUH HOBBIX TEXHOJIOTHH. COTJIACHO MPUHITOMY B MEXIYHAPOJIHOM COOOIIECTBE
onpeneneHuto, EctecTBeHHOHAayYHAass TPaMOTHOCTB — 3TO CITIOCOOHOCTH YeJIOBEKA 3aHUMATh aKTUBHYIO IPaK-
JAHCKYIO MO3UIIMIO 1O OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U €ro
TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UJIesMU. HaydHO rpaMOTHBIN 4€TOBEK CTPEMUTCS
y4acTBOBAaTh B apTyMEHTHPOBAHHOM OOCYXJACHUU MTPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM H
TEXHOJIOTHSIM, 4TO TPEOYET OT HEro CISAYIOMNUX KOMIIETEeHTHOCTEH:

— HAY4YHO OOBACHATH SIBJICHUA,
— OIICHUBATbh U TIOHUMATb 0COOEHHOCTH HAaYYHOTI'O UCCIICAOBAHUA,
— HHTCPHOPCTUPOBATH JAHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIbCTBA AJId ITOJTYUYCHUS BBIBOJOB.

N3yuenne pu3uku cnocoOHO BHECTH pellaroIiuii BKIa B JOPMUPOBAHUE €CTECTBEHHOHAYUYHOU
IPaMOTHOCTH O0yYarOIINXCS.

HEJIN U3YYEHUA YYEBHOI'O IIPEIMETA «®PU3UKA»

Lenu n3yyenus (GU3MKU Ha ypOBHE OCHOBHOIO 00111ero o0pa3oBaHus onpezaenaeHs! B Konnenuun
npenojiaBaHus yueoHoro npenmera «du3nka» B 00pa3zoBareIbHbIX opranuzanusax Poccuiickoii @eneparum,
peaTu3yIuX OCHOBHBIE 001Ie00pa3oBaTeIbHbIE POTPaMMBI, YTBEPKAEHHOW penieHneM Kosurernn
MunucrepcTBa npocsetienus: Poccuiickoit @eneparn, npotokoin ot 3 nexadbps 2019 r. Ne [TK-4BH.

Lenu u3ydenus GU3MKu:

— npuoOpeTeHne HHTepeca U CTpeMIICHHs 00YyUYaIOIIMXCs K HAYYHOMY U3Y4YEHUIO MTPUPO/IHI,
pa3BUTHE HMX MHTEUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

— Pa3BUTHC HpeJICTaBJ'IeHI/II\/II 0 HAYYHOM METOJC MO3HAHUA U q)OpMI/IpOBaHI/Ie HCCICIOBATCIBCKOTO

OTHOIICHMHS K OKPYKAIOIIUM ABJICHUAM,



— (opMupoBaHNE HAYYHOTO MHPOBO33PEHUS KaK Pe3yJIbTaTa H3y4eHHs OCHOB CTPOCHHS MaTepUH U
(byHIaMEeHTaIbHBIX 3aKOHOB (DH3UKH;

— ¢opMHpoBaHUE NIPEACTABICHUHN O PoJid (DU3UKH JIJIST Pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHH;

— pa3BHUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oyaymien mpoeccnoHaIbHOM e TeNTbHOCTH,
CBSI3aHHOU C (PU3MKOM, MOJATOTOBKA K JaJIbHEHIIEMY O0YYEHHUIO B 3TOM HAIPaBJICHUU.

JlocTrKeHHEe ITUX 1eJIeld Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs 00€CIIeYNBACTCS PEIICHUEM
CJICAYIONINX 33/1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHUHN BE€UICCTBA, O MEXAHNYECCKHUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX 1 KBAHTOBLIX SBJICHUSAX

— npuoOpeTeHne YMEHU ONMUCHIBATh U OOBSICHATH (PHU3UUECKUE SIBIICHUS C UCTIOIb30BaHUEM
IIOJIyYE€HHBIX 3HAaHUH;

— OCBOCHHE METO/IOB PEHICHHUs MPOCTEHIINX PAacUETHBIX 33a4 C UCIOJIb30BAHUEM (PHU3UUECKUX
MOJEJIEH, TBOPUYECKUX U IMPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

— Pa3BUTHUC YMeHI/Iﬁ Ha6J'IIOI[aTB INPpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, J'Ia60paTOpHBIe pa6OTI>I n
OKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/IGOpOB;

— OCBOeHHE MPUEMOB paboThI ¢ HHPOpMAIUEil PU3NIECKOro COep KaHUs, BKIIIOUas HH(OPMAIUIO O
COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH; aHATU3 U KPUTUYECKOE OIICHUBaHKHE WH(OPMALIUU;

— 3HAKOMCTBO o chepamu MPOPECCHOHATBHOMN JIeITEIFHOCTH, CBI3aHHBIME C (PU3HKOU, U
COBPCMCHHBIMU TCXHOJIOI'UAMU, OCHOBAHHBIMU HA JOCTUKCHHUAX (1)PI31/I‘-IGCKOI>1 HayKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YHUEBHOM IIJIAHE
B cootBerctBrn ¢ ®T'OC OO0 ¢usnka sBisieTcs 00s3aTeIbHBIM IIPEJAMETOM Ha YPOBHE OCHOBHOT'O OOIIETO

oOpa3oBanus. [JaHHas mporpamMma npeaycMaTpruBaeT u3ydeHrue GU3nKu Ha 0a30BOM ypoBHE B 9Kkiacce B
00BéMe 102 yaca o 3 yaca B HEJIEIIO.

COJEPKAHUE YYEBHOI'O IIPEAMETA

Paspen 1. MexaHunuyecKue aBneHus

Mexannueckoe qBrxkeHne. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO
JIBWKEHHs. PaBHOMEPHOE NIPsIMOJIMHEWHOE ABMKeHNEe. HepaBHOMEpHOE IPSIMOJIIMHEMHOE IBUKEHUE.
CpenHsisi ¥ MTHOBEHHAsi CKOPOCTb TeJa IIPU HEPAaBHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHoyckopeHHOe psMoinHeHoe aBmxenue. Coboanoe nagenue. OneiTel [Mamues.

PaBHOMepHOE BUKEHUE 110 OKpykHOCTH. [lepros u yactota obpamenus. JInnelHas u yrioBasi CKOPOCTH.
[leHTpOoCTpEMHUTENBHOE YCKOPEHNE.

[IepBeiit 3akoH HproToHa. Bropoit 3akon Hetorona. Tperuit 3akon Herotona. [Ipuaimn cynepnosunnn
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusia TpeHus: cuiia TpeHUS CKOJIbKEHUS, CUjla TPEHUS MOKOsI, IPYTHE BUIbI
TPEHMUSL.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MajieHus. J[BUykeHue miaHeT
Bokpyr Connua (MC). [lepBast kocMuueckasi CKOpocTb. HeBecOMOCTh U nieperpy3KH.

PaBHOBecue maTepuanbHON TOUkU. AOCOTIOTHO TBEPIOE Tesno. PaBHOBECHE TBEPIOTO TeNa ¢ 3aKPETIIEHHOM
OCbI0 BpauieHuss. MomeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. U3menenne ummnynbsca. IMmynbe cuibl. 3aKOH COXpaHEHUS UMITyJIbca. PeakTuBHOE
nemwkenue (MC).



Mexannueckasi paboTa u MOIIHOCTb. PaboTa cui TskecTH, ynpyroctu, TpeHus CBsi3b SHEpTUH U paboThI
HOTGHI_II/IaJIBHaSI SHEPTHUA TCJA, IOAHATOr0 HaZl MIOBEPXHOCTHIO 3CMIJIH. HOTCHI_[I/IaJIBHaSI SHCPIUa clKkaTou
npyxuHbl. Kunetnueckas sneprusi. Teopema 0 KHHETUYECKOW SHEPTUU. 3aKOH COXPAHECHHSI MEXaHUYECKOM
SHEPTUH.

JeMoHCTpaumm

1. Ha6J'IIO,I[eHI/IC MCXaHUYCCKOI'o IBMXKCHHS TCJIa OTHOCUTCIIBHO Pa3HBIX TEII OTCcuéTa

CpaBHCHI/Ie HYTGﬁ u TpaeKTOpI/Iﬁ JABYXKCHUS OJHOI'O M TOT'O K€ TEJIa OTHOCUTCIIbHO PAa3HbIX TEII OoTCcuéTa
I/I3MepeHHe CKOPOCTH U YCKOPCHUA HpHMOHHHeﬁHOFO JABUXKCHU A

I/ICCJ'Ie,I[OBaHI/Ie IIPU3HAKOB PABHOYCKOPCHHOT'O ABWXXCHUSA

ok~ wn

Habmonenue nBruKeHUs Teaa o OKPY>KHOCTH

6. Habmonenne MexaHN4ecKuX SIBICHUH, IPOUCXOAAIINX B cUCTeMe oTcuéTa «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCHUTEJIbHO KaOuHeTa GU3NKU

7. 3aBUCHMOCTH YCKOPEHHS TeJla OT MacChl TeNa M JSHCTBYIOIIEH Ha HETO CUIIBI

8. HaOmroneHue paBeHCTBA CHUII IIPU B3aUMOJICHCTBUM TET

9. M3meHeHue Beca Teja MPH YCKOPECHHOM JIBHYKEHUHT

10.Ilepenaya umIyabca npu B3aUMOJICHCTBUH TeJ

11.ITpeobpazoBanusi SHEPTUU NPU B3AUMOAECUCTBUHU TEI

12.CoxpaHeHue UMITyJIbCa PU HEYIIPYTOM B3aUMOJIEHCTBUU

13.Coxpanenre uMIyibca Ipu aOCOIIOTHO YIPYTOM B3aHMOICHCTBUH

14.HabnroneHre peakTHBHOTO JABHKCHUS

15. CoxpaHeHHe MEXaHNUECKON SHEPTUH ITPU CBOOOTHOM IaJeHUH

16. CoxpaHeHue MEXaHUYECKOW PHEPTHHU IIPH JBHKCHUH TeJIa O] ISHCTBUEM MPYKUHBI

JTabopaTopHble paboTbl 1 ONbITbI

1. KoncTpynpoBaHue TpakTa IJisi pa3roHa M JAIbHEHIIIEro paBHOMEPHOTO IBMKCHUS [IAPHKA HITH
TENEKKU

2. OrmpeneneHue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM ABMXKEHHS IIapUKa 110 HAaKJIOHHON
TUTOCKOCTH

3. Ormpenenenue yCKOpeHUs Tella IPH PAaBHOYCKOPEHHOM JIBIDKEHHH 10 HAKIIOHHOM TIIOCKOCTH

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBM)KEHUU 0€3 HauaIbHOM
CKOpPOCTH

5. TIpoBepka rumoTe3bl: eciii PU PABHOYCKOPEHHOM JIBUKEHUHU 0€3 Ha4albHON CKOPOCTH ITyTH OTHOCSTCS
KaK psil HEUETHBIX YHCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJJUHAKOBBI

6. MccnenoBanue 3aBUCUMOCTHU CUJIBI TPEHUSI CKOJIBKEHUS OT CHIIbI HOPMAJIBHOTO 1aBJICHUS

7. Omnpenenenne K0O3PPUIIMEHTA TPEHUS CKOJIbKEHUS

8. Ompenenenue KECTKOCTH NPYKUHBI

9. Ompenenenue paboThl CUIIBI TPEHHS IPU PABHOMEPHOM JBMKEHHHU TeJla 10 TOPU30HTAIBHOM
MIOBEPXHOCTH

10.Ompenenenue paboThI CUIIBI YIIPYTOCTH MIPU MOIBEME TPy3a € UCIIOJIb30BAaHUEM HEMOBHKHOTO U
IIOABMKHOTO OJIOKOB

11.M3yueHue 3aKkoHa COXpaHEHUS SHEPTUN

Pasznen 2. Mexanndeckue K0JIe0aHUA U BOJTHBI

KonebarenpHoe nemkenne. OCHOBHBIC XapaKTEPUCTHKH KOJICOAHUH: TIEPHO]], YaCTOTa, AMIUTHTY/IA.
MaremaTrueckuii U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu KojaedareTbHOM JBUKECHUU.
3aryxaromue konaebanus. BeiHy)nennbie koedanus. Pesonanc. Mexanunueckue BoiHbl. CBOMCTBA
MeXaHu4ecKuX BoJH. [Ipo nonpHbIE U TIONepedHble BOJIHBIL. J[JTMHA BOJTHBI M CKOPOCTH €€ PaclpoCTpaHEeHHSL.
MexaHnnyeckue BOJIHBI B TBEPIOM Telie, ceiicMuueckue BosHbI (MC).



3Byk. ['poMKkOCTh 3ByKa 1 BbicoTa ToHA. OTpakeHue 3Byka. H(ppa3ByK U yIbTpa3BYK.
JeMoHCTpaumm

1. Habmonenue koneOaHuid Tel Mo IEHCTBUEM CHITBI TSKECTH U CHIIBI YIIPYTOCTH
2. HaGmoienue konebaHuii Tpy3a Ha HUTH U Ha IPY>KUHE
3. HaGmronenue BIHY)KICHHBIX KOJIEOaHUN U pe30HaHca
4. PacripocTpaHeHne NpOJOIbHBIX U IIONEPEUYHBIX BOJIH (Ha MOJEIIN)
5. HaGmroieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI
6. AKyCTHYECKHUI pe30HAHC
JTabopaTopHble paboTbl 1 ONbITbI

1. Onpenenenne 4acToThl ¥ EpUOAA KOJIeOaHUN MaTEMaTUYECKOIO MasiTHUKA

2. Onpenenenre 4acToThl M eproia KojeOaHui MPpy>KUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCMOCTH NIEpUO/1a KOJIeOaHHi MOBEIIEHHOTO K HUTH IPy3a OT JUIMHBI HUTH

4. UccnenoBaHue 3aBUCMMOCTH IIEpHO/1A KOJIeOaHUI IPYKUHHOIO MassTHUKA OT MaccChl Ipysa

5. IlpoBepka HE3aBHCUMOCTH TEpHOJia KOIeOaHu TPpy3a, MOABEUICHHOTO K HUTH, OT MacChl Tpy3a

6. OnBITH, IEMOHCTPUPYIOIIKE 3aBUCHMOCTb MIEPHO/Ia KoJIeOaHuil MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a
U KECTKOCTU IIPYKUHBI

7. I3mepeHmne yCKOpeHus CBOOOHOTO TIaICHUS

Pa3nes 3. DiIeKTPOMArHUTHOE 110JI€ U 3J1eKTPOMATHUTHbIE BOJIHBI

DIEeKTpOMarHuTHOE 1oJie. DINeKTPOMArHUTHbIE BOJIHBI. CBOWCTBA 3J€KTpOMarHuTHbIX BosH [llkana
SJICKTPOMArdHMTHBIX BOJIH. Wcnonp3oBanune SJICKTPOMArduTHLIX BOJIH IJIA COTOBOH CBS3HU.
DnekTpoMarauTHas mpupojaa ceera. CKopocTh cBeTa. BoiHOBBIE CBOICTBA CBETA.
JleMoHCTpaumm

1. CpoiicTBa 31E€KTPOMArHUTHBIX BOJH

2. BoJiHOBBIE CBOMCTBA CBETA

JTabopaTopHble paboTbl 1 ONbITbI
1. 3yueHune CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO TeledoHa

Pa3gen 4. CBeToBbIC ABJCHUA

JlyueBas monensb cBera. Mictounuku cBeta. [IpsmonuneitHoe pacnpocTpanenue cBera. 3atmeHus ConHua u
Jlynsl. OTpakenune ceta. [L1ockoe 3epkaiio. 3aKOH OTpakKeHHS CBETA.

[Tpenomnenue cBeTa. 3aKoH npenomieHus cBera. [logHoe BHyTpeHHee oTpakeHue cBeTa. Vcnonb3oBaHue
IMOJIHOI'O BHYTPCHHET'O OTPAKCHHUA B OITUYCCKUX CBECTOBOJAX.

Jlunza. Xop myqeit B muH3e. Ontuyeckas cucreMa doroanmnapara, Mukpockona u teneckona (MC). I'ma3
KaK ONTHYecKas cucreMa. biim3opyKkocTh U JalbHO30PKOCTb.

Pasnoxxenue 6enoro csera B cekTp. OnbiTel HpioToHa. CrojkeHne CIeKTPaIbHBIX IBETOB. Jlucnepcus
CBeTa.

JeMoHCTpaumm

1. TlpsmonuHelHOE pacpOCTpaHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tomy4yenue n300pa>keHUi B TIIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTuyeckuii CBETOBOI.

Xox nydeit B coOuparoriei JuH3e.

XoJ1 Ty4der B pacCerBarOIIEH JTMH3E.

O No gk w

[Tonryuenue n300pakxeHUii C MOMOILBIO JIMH3.



9. Ipunnun nerictBus GoroamnmnapaTa, MUKPOCKOTIA M TEJIECKOTIA.

10.Mogens rnasa.

11. Pa3nosxeHue OeIoro CBeTa B CIEKT).

12.TlomyueHue 6eI0ro CBeTa NPy CIOKEHUH CBETA PA3HBIX IIBETOB.
JlabopaTtopHbie paboTbl 1 ONbITbI

1. MccnenoBanue 3aBUCUMOCTH YTila OTPAXKEHHUSI CBETOBOT'O JIydya OT yIiia aJIeHusI.

2. 3yueHne XapaKTepUCTUK N300paKeHHsI TPEeIMETa B INIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCMOCTH yTJIa TIPEJIOMIICHHS CBETOBOTO JIy4ya OT yIJia MaJIeHUs Ha TPAHULIE «BO3IYX
—CTEKJIO».

4. ITony4yeHne n300paXeHUH C TOMOIIBIO COOMPAIOIIEH JIMH3BI

5. Onpenenenne GOKYCHOTO PACCTOSIHUS U OIITUYECKOM CHJIBI CO OMPAIOIICH TUH3BI.

6. OnBITHI IO Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. ONBITHI 11O BOCIIpHUATHUIO IBETA ITPEAMCTOB IIPU UX Ha6HIOIIeHI/II/I 4YCPE3 BECTOBLIC q)HHBTpLI.

Pa3zgen 5. KBanroBbie siBJeHUA

OmnsiTel Pesepdopna u muianerapuas monens atoma. Mojens atoma bopa. Mcyckanue u noriomnienne
cBera aroMoM. KBaHThl. JIuHeUaTbie CIEKTPHI.

PannoaktuBHOCTH. Anb(a, 6eTa u rammanznyuenus. CTpoeHrue aToMHOro siapa. Hykimonnas monens
aTOMHOTrO siApa. M30Tonsl.

PannoaktuBHbie npeBpamienus. [lepuon nonypacnaga aTOMHBIX sAEp.

S nepHble peakyy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOI'O UMCEN. DHEPIUsl CBSI3U aTOMHBIX S7EP.
CBs13b Macchl U dHepruu. Peaknuu cunresa u aenenusd sanep. Mcrounuku sueprun Cosnnua u 38€31 (MC).

SnepHas sHepretuka. JleicTBUs paIuOAKTUBHBIX U3JIy4eHUN Ha )KuBble opraHu3Mbl (MC).

[emoHCcTpaummn



1. CrieKTphI U3ITydeHUS H MTOTJIOMICHUS.

2. CIIeKTphI pa3INIHbIX T'a30B.

3. Cnextp BOAOpOIA.

4. HabmroieHne TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTuyrka HOHU3HPYIOIIUX H3TYICHUH.

6. Peructparus u3my4eHus MPUPOJTHBIX MUHEPAJIOB U ITPOJYK TOB.
JTabopaTopHble paboTbl 1 ONbITbI

1. HabGmroieHue CIUIONTHBIX U JIMHEWYATHIX CIIEKTPOB U3JIYUCHUS.
2. UccrnenoBanre TPEKOB: M3MEPEHUE YHEPTHH YaCTHIIBI 10 TOP MO3HOMY IyTH (110 oTorpadusm).
3. 3smepenne paainoakTUBHOTO (OHA.

IToBTOpHTEIBLHO-0000IAKO NI MOAYJID

[ToBTOpUTENHEHO-0000IIAIOIINN MOTYIb IPEHA3HAYEH ISl CHCTEMAaTH3aluu U 0000IICHUS [TPEIMETHOTO
COJIEp>KaHUs U OIbITa JESTEIbHOCTH, IPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca PU3UKH, a TAKXKE IS
noAroToBKA K OCHOBHOMY rOCYJapCTBEHHOMY dK3aMEHY MO (DHU3HKE sl 00y4JaroNINXCsl, BRIOPABIIMX 3TOT
yueOHBIN MpeIMeT.

[Ipu u3ydeHUn JaHHOTO MOIYJISl PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIbI IEATEIIbHOCTH, HA OCHOBE
KOTOPBIX 00ECTIEUNBACTCS JOCTHKEHHE MTPEIMETHBIX M METaIlPEeIMETHBIX TNIAHUPYEMBIX Pe3yIbTaTOB
00y4eHus1, GOpMHUPYETCSl ECTECTBEHHO-HAYYHAsI TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIICIOBAHMS
SBIICHUY TPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBICHATH (PU3NUYECKUE SIBICHUS, TPUMEHSIS
MOJTyYCHHBIC 3HAHMS, PEIIATh 33/1a4l, B TOM YHCJIE KAYECTBEHHBIE U IKCIIEPUMEHTAIIbHBIE.

[IpuHIMIIHATIBEHO JEATEIIBHOCTHBIN XapaKTep JaHHOTO pa3eia peain3yeTcs 3a CUET TOro, YTO yJaluecs
BBIIIOJIHSIIOT 33JJaHUsA, B KOTOPBIX UM IIPEIaraercs:

— Ha OCHOBC IIOJTYYCHHBIX 3HAHUU paciio3HaBaTb U HAY49YHO 00BACHATH (1)I/IBI/I‘ICCKI/I6 SIBJICHHSA B
oxpyxcaromeﬁ IpUupoac u HOBCGﬂHeBHOﬁ JKHU3HHU,

— HCIIOJIB30BAaTh HAYYHBIC METO/AbI UCCIICIOBAHUS (1)I/I3I/I‘-I€CKI/IX ﬂBHCHI/IfI, B TOM YHUCJIC JJIA IIPOBCPKU

TUIIOTE3 U NOJYUCHUA TCOPCTUUCCKHUX BBIBOIOB,

— OOBICHSITH HAayY4YHBIC OCHOBBI HanOoee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPEMECHHBIX TGXHOJ’IOFI/II\/'I,
HaIIpuMEp, MPAKTUICCKOI'0 UCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB SHCPIr Ha OCHOBE 3daKOHaA IIPE
BpalICHUA U COXPaHCHHA BCEX U3BECCTHBIX BUOB SHCPTHUHU.

Kaxngas u3 Tem JaHHOTO pa3acja BKIIHOYACT SKCIICPUMCHTAJIbHOC UCCIICJOBAHUC 0606HIaIOHICFO
XapakTepa. Pazgen 3aBCpHIACTCS NPOBCACHUCM JUAarHOCTUYECKON M OLIEHOYHOM pa6OTI>I 3a KypC OCHOBHOH
IIKOJIBI.



INNIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3ydenue ¢pusnku B 9 kilacce HaNpaBiIeHO Ha TOCTHXKEHUE 00y4YaIOUMUCS JINYHOCTHBIX,
METaIpeIMETHBIX U NMPEIMETHBIX PE3Y/IbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

[laTpnoTHn4eckoe BOCNMUTaHNE:

— TPOSIBJIICHUE HHTEpeca K UCTOPUU H COBPEMEHHOMY COCTOSTHHIO POCCHICKON (PH3UUECKOM HAYKH;
— IICHHOCTHOE OTHOILIEHHE K JOCTHKCHUSM POCCUUCKUX YUEHBIX (PU3HUKOB.

I'pamgaHCKoe N AYyXOBHO-HPaBCTBEHHOE BOCMUTaAHME!

— TI'OTOBHOCTb K aKTHBHOMY YYdCTHIO B 060y>K,Z[CHI/II/I O6HleCTBeHHO-3Ha‘II/IMBIX N OTHYCCKUX HpO6JICM,

CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHUEM JIOCTH)KEHUH (PHU3HKH;
— OCO3HAHME BaXKHOCTU MOPAIBbHO-3TUYECKUX IIPUHIUIIOB B ACATEIBHOCTU YUYEHOTO.

JCcTeTMYecKoe BOCNnTaHme:

— BOCIIPHUATHE YCTETHUECKUX KadeCcTB (PU3NIECKON HAyKH: €€ TapMOHHYHOTO MTOCTPOCHHUSI, CTPOTOCTH,

TOYHOCTH, JaKOHUYHOCTH.

LLEHHOCTI/I Hay4YHOI O NMNO3HAHWA:

— OCO3HaHME IEHHOCTH (PU3NYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTUS TEXHOJOTUM, BaKHEUILEH COCTABIISIOIEH KyIbTYpPHI;

— pa3BUTHE HAYYHOH JII0003HATEILHOCTH, MHTEpPECA K UCCIIEI0BATEIbCKOM JIEATEIbHOCTH.

dopmmrpoBaHMe KyabTypbl 300P0BbA M IMOLMOHANBHOrO 61arononyymsa:

— OCO3HAHHE [IEHHOCTH 0E30MaCHOTO 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BKHOCTH TIpaBuJI 0€30MaCHOTO MOBEICHUsS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUUECKUM U TETNIOBBIM
000OpyIOBAaHUEM B IOMAIIHUX YCIOBHUSX;

— c(opMHpOBaHHOCTh HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMKUOKY U TaKOI'o K€ MpaBa y
JAPYTOro 4€I0BEKa.

Tpynosoe BOCNUTaHMKeE:

— AaKTHBHOE y4aCTH€ B PEIICHUH MPAKTUUECKUX 3aau (B paMKax CEMbH, LIKOJIbI, FOpOJia, Kpast)
TEXHOJIOTUYECKOH 1 COIMabHON HANpaBJIEHHOCTH, TPEOYIOIIKX B TOM YHCIe U (PU3NUECKUX 3HAHUM;

— HHTEepec K MPaKTUYECKOMY H3YyUEHHUIO0 Npodeccuil, CBA3aHHBIX C (PU3UKOM.

JKONorM4yeckoe BocnmTaHme:

— OpUCHTAllUA Ha IPUMCHCHUC (1)I/IBI/II-ICCKI/IX 3HAHUH JJIs1 peliCHusd 3a1a4 B o0iactu OKp}/')KaIOIJ_[eﬁ
CpCAbl, IIIaHUPOBAHUA ITOCTYIIKOB U OIICHKU UX BO3MOXKHBIX MMOCJIEACTBUI JJIs OKp}/')KaIOIJ_ICI\/'I CpCAbl;

— OCO3HaHME IIOOATBHOTO XapakTepa HKOJOTHYECKUX MPOOJIeM U MyTel UX peIIeHus.

Apantauma oby4atoWwerocs K MU3MeHsaLWMMCSA YCTOBMAM COLIMANbHOM N NPUPOAHOM cpeab!:

—_— HOTpC6HOCTL BO B3aHMOHeﬁCTBHH IIpU BBIITOJIHCHUH I/ICCJ'IC,ILOBaHI/Iﬁ " IPOCKTOB (I)H3PI‘-ICCK01>1
HAIpaBJICHHOCTHU, OTKPBITOCTH OIBITY U 3HAHUAM APYTHUX;

— IIOBBIIICHUEC YPOBHA CBOEM KOMIIETEHTHOCTHU 4Cpe3 MPAKTUUCCKYIO ACATCIIbHOCTD,



— TOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie HOpMyTUPOBATh UICH, MOHSITHUS,
TUTIOTE3bl 0 (PU3NYECKUX OOBEKTaX U SIBJICHUSX;

— OCO3HaHWE Ne(HUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
— IJIAaHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHNUH HOBBIX (DM3MYECKHUX 3HAHUM;

— CTpeMJIEHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPO/Ibl, OOIECTBA U SKOHOMUKH, B TOM
YHCIIe ¢ UCTOJIb30BaHNEeM (DPM3NYECKUX 3HAHUM;

— OIICHKA CBOMX JICUCTBHH C YIETOM BIMSIHHUS HA OKPYXKAIOIIYIO CPEIY, BOBMOXKHBIX I100aTbHBIX
HOCJIEJICTBUH.

METAINPEAMETHBIE PE3YJIbTATbBI

YHuBepcanbHbIC TI03HABATEIIbHBIEC ICUCTBUSA
Ba3oBble nornveckune AencTBmA:

— BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKU OOBEKTOB (SIBJICHMUIA);
— yCTaHaBIIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMKU, OCHOBAHUS JIJIs1 0000IEHNS U CPaBHEHUS;

— BBIABJIATb 3dKOHOMCPHOCTHU U ITPOTHUBOPCYHA B PpaCCMATPUBACMBIX (I)aKTaX, JaHHBIX U Ha6J'IIO)IeHI/IHX,
OTHOCAIIHNXCA K (1)I/I3I/I‘-ICCKI/IM SIBJICHUSM,

— BbIABJIATH NPUYUHHO-CIICACTBCHHBIC CBA3U IIPU U3YYCHHUU q)HSI/I‘{CCKI/IX SIBJICHUM U IIponIeCCoOB;
ACJIaTh BbIBOJbI C UCITIOJIb30BAHHUEM JCAYKTUBHBIX U NHAYKTHBHBIX YMOSaKHIOquHfI, BBIABHUI'AaTh
TUITIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘IGCKI/IX BCJIMYMH,

— CaMOCTOSITETIbHO BEIOMPATh CIOCO0 pemeHus yaeOHoM (GU3NUecKoi 3a1auu (CpaBHEHUE HECKOIBKUX
BapUaHTOB PEUICHUs, BEIOOP HanboJjIee MOAXOASIIIETO C YYETOM CaMOCTOSTEIFHO BBICICHHBIX
KpUTEPUEB).

basoBble ncenegoBaTtesibCkne ﬂ,emCTBMﬂI

— HCIOJIb30BATh BOIIPOCHI KaK HCCIIeI0BAaTEIbCKUM HHCTPYMCHT ITO3HAHU;

— MPOBOJUTH 110 CAMOCTOSITENILHO COCTABJIIEHHOMY IUIAHY OIBIT, HECIIOXKHBIN (PU3NYECKUI
HKCIEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHNE (PU3MUECKOTO SBICHHUS;

— OLCHHBATh HAa MIPUMCHHUMOCTE U JOCTOBECPHOCTDH I/IH(l)OpMaIII/IIO, IMOJIYYCHHYIO B XOA€ UCCICA0OBAaHUA
HJIN OKCIICPUMCHTA,

— CaMOCTOATCIBHO Q)OpMyHPIpOBaTB O606H.[€HI/I$I " BBIBOJIBI ITO pE3YyJIbTaTaM HpOBe)IéHHOFO
Ha6J'IIO,[[CHI/I$I, OIIbITa, UCCIICIOBAHU,

— IPOTHO3UPOBATh BO3MOKHOE JJalIbHEHIIee pa3BUTHE (PU3HUUECKUX MPOIIECCOB, a TAK)KE BbIIBUTaTh
MPENOI0KEHNs 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

PaboTa c uHbopmaLmen:

— TPUMEHSTH Pa3InYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIpOChI ITPH MOUCKE U 0TOOpe MHPOPMAILTUN HITH
JAHHBIX C YU4ETOM MPEATIOKEHHON yueOHOH Ppu3nueckon 3a1auu;

— aHaJIM3UpOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATh MH(POPMALIMIO PA3TUYHBIX BUJIOB U POPM
IIPEACTABIICHUS;

— €aMOCTOSITEJIbHO BbIOMPaTh ONTUMANIbHYIO (OPMY MpeCTaBlIeHUs HHOPMAIUU U UIUTFOCTPUPOBATH
peliaeMble 3a/1a4i HECJIOKHBIMH CXeMaMHU, TuarpaMMaMu, HHOM rpa@uKkoil 1 uX KOMOMHALUSIMH.

YHuBepcanbHble KOMMYHUKATUBHBIC IEUCTBUSA



ObuweHwue:

— B XoJIe 00CYXIeHHs Y4eOHOTO MaTepHalia, pe3yJbTaToB JaOOPAaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOIIPOCHI 1O CYIICCTBY OGC}’)KI[@.GMOﬁ TCMbI U BBICKA3bIBATh UACHU, HALICIICHHBIC HA PCUHICHUC 3aJa9YU U
noJyiep kaHue 01aroxenaTeaIbHOCTH OOLICHHUS;

— COIIOCTAaBJIATh CBOM CYXJICHUS C CYXKACHUSIMH JIPYTUX YIaCTHHKOB JIHaJora, 0OHApy>KUBATh
pas3iinuuc u CXoaCTBO HO3HHHﬁ; BBIPAXKATh CBOIO TOUKY 3PCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
MyOJIMYHO MPEACTABIATH PE3YIbTAThl BBIMOIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

CoBMeCTHan AeATenbHOCTb (COTPYAHNYECTBO):

— TIOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ MHIWBHIyaTIbHON paOOTHI P PEIICHUH
KOHKPETHOU (hU3HUECKOU MPOOIEeMBI;

— IPHUHHUMATh LCIIN COBMECTHOH JACATCIIbHOCTU, OPIraHU30BbIBATH HeﬁCTBHH o €€ JOCTHIKCHUIO:

pactpenensaTh pou, 00CyKIaTh MPOIECCH U PE3YJIBTaThl COBMECTHOU paboThl; 00001aTh MHCHHUS
HECKOIBKHX JIO/ICH;

— BBINIOJIHATH CBOIO 4aCThb pa6OTBI, AOCTHUT'asd KaUCCTBCHHOI'O PE3yJibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYS CBOU llef/'ICTBI/DI C APpYruMHU YICHAMU KOMAaHAbI;

— ONIICHHMBATh KAa4CCTBO CBOCT'O BKJIaJa B O6H1Hfl IMPOAYKT IO KPUTCPUAM, CaAMOCTOATCIILHO
C(bOpMyanOBaHHLIM Y4aCTHUKaMU B3aHMOﬂeﬁCTBHH.

yHI/IBepCEU'IbHBIe PCTYIISITUBHBIC HeﬁCTBHH
CaN\oopra HM3auUKnA:

— BBIABIIATH MPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUSAX, TPCOYIOMIHNX JJIs PeIICHUS (PU3NICCKUX
3HAHUIM;

— OpPHUEHTUPOBATHCA B Pa3IMYHBIX MOAXOJaX NPUHATHS pelIeHUuH (MHIUBUAYAIbHOE, IPUHATHE
peleHusl B TpyIIe, IPUHATHE PEILIeHUH rpyMIoi);

— CaMOCTOSATENIbHO COCTABJIATh AITOPUTM pelleHHs! (PU3NIECKOH 3a/1a4y WIN IJIaHA UCCIIEI0BAHMUS C
Y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHPOBATh MpeiaraeMble
BAPUAHTHI PELLICHUN;

— JenaTh BBIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPONb (pednekcus):

— JaBaTb aACKBATHYIO OLICHKY CUTyallu W NpeajiaraThb IjiaH eé U3MCHCHUA,

— OOBSCHATH NPUYUHBI TOCTHKEHUS (HETOCTHXKEHHS ) PE3yJIbTAaTOB ACSITEIbHOCTH, 1aBaTh OLIEHKY
NPUOOPETEHHOMY OTIBITY;

— BHOCHUTb KOPPEKTHUBBI B ACITEIHHOCTD (B TOM YUCIIE B XOJ BHITOJHEHUS (PU3NUECKOTO UCCIIETOBAHUS
WM IPOEKTa) Ha OCHOBE HOBBIX 00OCTOSITEILCTB, M3MEHUBILIUXCS CUTYallUH, YCTAHOBIEHHBIX OIIUOOK,
BO3HHUKIIUX TPYIHOCTEH;

— OICHHUBATb COOTBCTCTBUEC PE3YJibTaTa LICIIN U YCIIOBUAM.

IMOUMOHANBbHbIN MHTENNEKT:

— CTaBUTh ce0s Ha MECTO ApYyroro 4€JIOBCKa B X0A€ Criopa W JUCKYCCHU Ha HAYYHYIO TEMY,
IMIOHUMAaTb MOTHBbBI, HAMCPCHUSA U JIOTUKY APYIroro.



MpuHATUE Cceba n Apyrux:

— MpU3HABaTh CBOE MPaBO Ha OIMIMOKY MPH pelieHnH (PU3NUECKHUX 3a]a4 WM B YTBEPKICHUSIX Ha
Hay4HbIE€ TEMBI U TAKOE K€ MPaBo JAPYroro.

INPEJMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE OJIKHBI OTPakaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS

YMEHHM:

— HCIOJIb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTEpUAIbHAS TOUKA, TPAEKTOPHSI, OTHOCUTEIHHOCTD
MEXaHMYECKOTO JIBIKeHUs, nepopmanus (yrnpyras, miacTU4eckas), TpeHue, IEHTPOCTPEMUTEIbHOE
YCKOpPEHHUE, HEBECOMOCTb U MEPErPy3KH; HEHTP THKECTH; a0COIMIOTHO TBEPIOE TENO, LIEHTP TSHKECTU
TBEPAOrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaHUs U BOJHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK;
AJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJTU30PYKOCTh M TATBHO30PKOCTb,
CHEKTpPbI UCITYCKaHUs U MOTJIOLEHUS; alb(a, 6eTa 1 raMma-u3J1ydeHus, U30TOIIb, SiJepHas JHEPreTHKA;

— pa3nauyarh ABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBMKEHUE, CBOOOIHOE Ma/IeHUE T, pPABHOMEPHOE IBUKEHHE T10
OKPY>KHOCTH, B3aUMOJICHCTBUE TEJl, PEAaKTUBHOE JIBU)KEHUE, KOJIeOaTeIbHOE ABUKEHHE (3aTyXaloUIue U
BBIHY’K/JICHHbIE KOJI€0aHMsI), PE30HAHC, BOJIHOBOE JIB)KEHHE, OTPAXKEHUE 3BYKa, IPSIMOJIMHEITHOE
pacrpocTpaHeHHe, OTPAKEHHUE U NIPEIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA,
pasioxeHue 0esoro cBeTa B CIIEKTP U CIIOKEHHE CIEKTPalbHbIX IIBETOB, TUCIIEPCHS CBETA,
€CTECTBEHHAs Pa/In0aKTUBHOCTb, BOSHUKHOBEHUE JINHEHYATOTO CIEKTPA U3TyYEHHs) 110 OMHUCAHUIO UX

XapaKTCPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘ICCKOC SABJICHHUC,

— pacrno3HaBaTh NPOSIBICHUE U3YYEHHBIX (PU3NUECKUX SBJIECHUI B OKpYKaIOLEM MUpE (B TOM YHCIIE
¢bu3nyeckue sBIEHUS B IPUPOJIe: MPUINBBI U OTJIMBBI, JBMKEeHUE MaHeT COJTHEYHON CHCTEMBI,
PEaKTHBHOE JIBU)KEHME JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 3€MIIETPSCEHMUE,
celicMUYecKHe BOJIHBI, LIyHaMH, 9X0, IIBETa TeJl, ONTUYECKHE ABJICHUS B IPUPO/IE, ONOIOTHUECKOe
JeCTBHE BUIMMOTO, YJIbTPadHOJIETOBOIO U PEHTT€HOBCKOIO U3JTy4YEHUI; €CTECTBEHHBIH
paZMOaKTUBHBIN (OH, KOCMUYECKUE JIYUH, PaIHOAKTUBHOE U3JIyY€HUE PUPOTHBIX MUHEPAJIOB;
JeiCTBUE paJIMOAKTUBHBIX U3TYyYE€HUI Ha OPraHU3M UYeJIOBEKa), IPU ATOM NEPEBOAUTH MPAKTUUYECKYIO
3aj1auy B y4eOHYIO, BBIJIENATH CYILIECTBEHHBIE CBONCTBA/IPU3HAKU (PU3NYECKUX SIBICHUN;

— OIHKCHIBATh U3yUYEHHBIE CBOMCTBA Te U (PU3NUYECKHE ABJICHUS, UCIIONB3Ys (PU3HMUECKUE BETUUNHbI
(cpeaHsisi © MTHOBEHHAsI CKOPOCTh TeJla IPU HEPaBHOMEPHOM JBH)KEHUH, YCKOPEHHE, IEpEMELICHHE,
MyTh, YIJIOBask CKOPOCTh, CUJIa TPEHUS, CHUJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOHOTO
NaJIeHMsl, BEC TeJla, UMITYJIbC TeJa, UMITYJIbC CHUJIbl, MEXaHWYeCcKas padoTa U MOLTHOCTh, TOTEHLIUAIbHAs
DHEPrus Tella, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MJIN, IIOTEHIMAJIbHASL YHEPTUS CKATOM MPYKUHBL,
KMHETUYECKasi DHEPIUsl, OJIHAs MEXaHW4YeCcKasi JHEPrHsl, IEPUOJ] U YacToTa KoyieOaHH, IIMHA BOJIHBI,
I'POMKOCTbB 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MIOKA3aTeNb MPETOMIICHUS CPEbl); IPH OMMCAHUH
MPaBWJIbHO TPAKTOBATh PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEIHUNH, 0003HAUYEHUS U €IMHULIBI
(bU3NYECKUX BETUYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU
BEJIMYUHAMU, CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIUYUH;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOIIECCHI, UCMOB3YS 3aKOH COXPAHEHUS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUIT CYTIEPIIO3UIIUN CHII, TPUHIUIT OTHOCUTEIbHOCTH
lManmmnest, 3akonsl HptoTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKECHHS U MPETOMIICHHUS CBETA,
3aKOHBI COXPAHEHHMS 3aps,I0BOTO0 U MACCOBOT'O YMCEN MPHU SJIEPHBIX PEaKLUsIX; IPU ITOM J1aBATh
CJIOBECHYIO (JOPMYITHPOBKY 3aKOHA U 3aIMUCHIBATh €rOMAaTEeMaTHIECKOE BBIPAKEHNUE;



— O0OBACHATH (PU3MUECKUE MTPOIIECCH U CBOMCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE CUTYAIIHiA
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BIABIATH MPUIMHHO-CIICCTBEHHbBIE CBSI3U, CTPOUTH 00bsIC-
HEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOi Ha 2—3 U3YYEHHBIX CBOMCTBA (DU3NUYECKUX SIBJICHUH,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

— pemarh pacyéTHbIE 3aJa41 (ONMPAIOLIUECS HA CUCTEMY U3 2— 3 ypaBHEHU ), UCII0JIb3Ys 3aKOHBI U
(bopmybl, cBA3bIBAIONINE (U3NYECKHUE BEIMYMHBI: HA OCHOBE aHAJN3a YCIOBUS 33/1a4H 3aIIMChIBATh
KpaTKO€ YCJIOBUE, BBISBIIATH HEJIOCTAIOIINE WIIM U30bITOUYHBIE JAHHbIE, BBIOMPATh 3aKOHBI U ()OPMYIIBI,
HEOO0XOAUMBIE JIJISl pEIICHUS, IPOBOAUTH PACUETHI M OIICHUBATh PEATUCTUYHOCTH MOIyYEHHOTO
3Ha4eHUs GU3NYECKON BEJTMUUHBL;

— PpacClio3HaBaTb HpO6J'IeMI)I, KOTOPBIC MOKHO PCIINTH IIPHU IOMOIIU (bI/I3I/I‘IeCKI/IX MECTOOOB; UCIIOJIB3Ysl
OIMMCAHUEC UCCICA0BAHMS, BBIACIATE IIPOBEPACMOC MIPCAINIOIO0KEHUE, OLICHUBATH IIPAaBUJIIBHOCTD IIOpAAKa
IMPOBCACHUA UCCIICAOBaHNUs, ACIATh BBIBO/JAbI, MHTCPIIPCTUPOBATL PC3YJIbTAThI H8.6JHOI[CHPIFI " OIIBITOB,

— HPOBOJUTH ONbBITHI 10 HAOIIOAEHUIO (PU3NUECKUX ABICHUN WM (PU3MUECKUX CBOMCTB Tell (M3ydyeHHUe
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHMsI SHEPTUHU; 3aBUCUMOCTb IIepHoa KoneOaHui
MPYKUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/IbI
MaJIbIX KOJIeOaHuil; MPSMOIMHENHOE paclpoCTpaHEHUE CBETa, pasjiokeHHe Oelnoro cmeTa B
CTIEKTp; U3y4CHHE CBOWCTB M300PaKEHHS B TUIOCKOM 3€pKaJie ¥ CBOMCTB N300pakeHUs MpeIMeTa B
cobupartoriel JinH3e; HaOMI0IeHNe CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB M3JIy4EHHs): CAMOCTOSTENILHO
coOHpaTh YCTaHOBKY M3 MU30BITOUHOTO HabOpa 000PYAOBaHUS; OMUCHIBATH XOI OIBITA U €TO
pe3yiabTaThl, GOPMYIUPOBATH BBIBOABI;

— TPOBOJUTH MPH HEOOXOJAUMOCTH CEPHIO MPSMBIX U3MEPECHUH, OTPEICIIsAs CpeIHEe 3HAUCHHE
u3MepsieMoi BenuunHbI (POKyCHOE paccTosiHuE cOOMparolei JIMH3bI); 000CHOBBIBATH BHIOOP criocoda
M3MEPEHUS/U3MEPUTEIILHOTO TPUOOPa;

— IPOBOAUTDL UCCICAOBAHNC 3aBUCHUMOCTEHN (1)I/ISI/I‘IGCKI/IX BCJIIMYHMH C UCIIOJIb30BAHHUEM IIPSAMBIX
I/ISMepeHI/Iﬁ (38.BI/ICI/IMOCTB IIyTH OT BPEMCHU IIPpU PABHOYCKOPCHHOM JIBUKCHHUU 0e3 HavaJIbHOM CKO-
pOCTH; I€pUOaAa KOJIeOaHMi MaTEeMaTHYECKOI'0 MasTHHKA OT JAJIMHBI HUTHU, 3aBUCUMOCTHU YyIJjia
OTpaXXCHUA CBCTA OT yI'Jia MAJACHUA U yIJla IIPCIIOMIJICHUA OT yIjia Ha,I[CHI/ISI)I IJIaHUPOBATDH UCCIIEN O~
BaHHEC, CAMOCTOATCIIbHO CO6I/IpaTB YCTAaHOBKY, (I)I/IKCI/IpOBaTB PE3YyIbTATHI HOHy‘ICHHOﬁ 3aBUCHMMOCTH
(I)I/I3I/I‘-ICCKI/IX BCJIMYHMH B BUAC Ta6J'II/ILI n l"pa(i)I/IKOB, ACJIaThb BBIBOJLI 110 PE3YyJIbTaTaM UCCIICIOBAHUSA,

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMYUH (CPEIHAS CKOPOCTh U YCKOPEHHE Tena Mpu
PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHUE CBOOOAHOTO MaJIeHUS, )KECTKOCTh MPY>KUHBI, KO PUIIMEHT
TPEHUs CKOJIBKEHUS, MeXaHW4yecKas padoTa U MOIHOCTh, YaCTOTa U MepHoJ] KoJaeOaHHii
MaTEeMaTHYeCKOT0 U MPYKUHHOTO MAasiTHUKOB, ONITUYECKasi CHJIa COOMpParoIiel JTMH3bI, paiiOaKTUBHBIH
($oH): MIIaHUPOBATH U3MEPEHUS; COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHUS,
cienys IpeaIoKEHHOW HHCTPYKIIMN; BBIYUCIIATh 3HAUYEHNE BEJIMYMHBI U aHAJIM3UPOBATH ITOJTyYCHHBIE

PE3YJIBTATHI ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI;
— co0uro1aTh MpaBuiia TEXHUKU 0€30MacHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYIOBAaHUEM;

— pa3jinvdaTb OCHOBHBLIC IIPU3HAKH U3YUCHHBIX (I)I/ISI/I‘-IGCKI/IX MOJETIeH: MaTcpHraJibHad TOYKaA,
a0COJIFOTHO TBép,Z[OC TCIIO, TOYECYHBIM HCTOYHUK CBCTA, JIy4, TOHKAs JINH34, INIaHCTapHasd MOJCJ/Ib aTOMa,
HYKJIOHHad MOJ€CJIb aTOMHOTO fAJpa,

— XdapaKTCPU30BaAThb IMPUHIIUIILL HeﬁCTBHH HN3YUCHHBIX HpI/I60pOB N TCXHHUYCCKHUX yCTpOfICTB C 0H0p01>'I
Ha UX OIIMCaHHA (B TOM YHCJIC: CIMAOMETP, JATUYHUKHU IMOJIOKCHUA, paCCTOSHUA U YCKOPCHU A, PAKETA,

9X0JIOT, OYKH, IICPHUCKOII, (1)0T03.H1'IapaT, OINITHUYCCKUEC CBETOBO/JbI, CIICKTPOCKOII, TO3UMCTpP, KaMCpa



Buiibcona), ncnonb3ys 3HaHUS O CBOMCTBAX (PM3MYECKUX SIBJICHUN M HEOOXOAUMBIC (DH3NUECKHe
3aKOHOMEPHOCTH,

— HCIIOJIb30BATh CXEMbl U CXEMaTUYHbIE PUCYHKH U3YUEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENIbHBIX TPHUOOPOB M TEXHOJOTHYECKUX MPOLIECCOB MPU PELICHUH YUeOHO-TIPAaKTUYECKUX 3a/1aY;
OINITUYECKUE CXEMBI JIJIsl TIOCTPOSHUS N300paKEHUH B IUIOCKOM 3€pKalie M cOOMPAIOIIeH JITHH3E;

— MPUBOAUTH IPUMEPHI/HAXOIUTH HHPOPMAIUIO O IPUMEpPaX MPAKTUYECKOTO UCIIOJIb30BAHUS
¢bu3nyecKrx 3HaHUM B TOBCETHEBHOM KU3HU AJ1 o0ecrieueHus: 6€30MacHOCTH Tpu o0pallieHuu ¢ npuoo-
pamMH ¥ TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHHUSI 3J0POBbsI U COOIIOCHHS] HOPM SKOJIOTHYECKOT0
MOBE/ICHUS B OKpYXKaIoIIeH cpene;

— OCYUIECTBJIATH MOUCK UHPOPMAITUH PU3NIECKOTO CONCPIKAHUS B CETH MHTEpHET, CaMOCTOSTEIIEHO
(hopMyIHpys MOMCKOBBIN 3aMPOC, HAXOAUTD MTYTH OTPECIICHHUS JOCTOBEPHOCTH MOJTYICHHOMN
nH(OpMaLIUK HA OCHOBE UMEIOIIUXCS 3HAHUI U JJOTIOJHUTEIbHBIX HCTOYHUKOB;

— WCIMOJIB30BATh MPH BBHITIOTHEHUU YUEOHBIX 3aJaHHi HAYYHO-TIONYJISIPHYIO JUTEPaTypy (pusnueckoro
COJIepKaHus, CIIPABOYHBIE MaTEpHUaJIbl, pecypcsl cet VIHTepHeT; BIaaeTh NpUEMaMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HH(GOpMaIMK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— Co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIEHNS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3MUYECKOI0 COAEPIKaHUs, TyOIIMYHO MPEJICTABIIAT PE3YIbTaThl HIPOSKTHOMN
WJIM UCCIIEIOBATEIbCKON AEATENBHOCTH; IIPH 3TOM I'PaMOTHO HUCIIOIb30BATh U3yYEHHBIN OHATUINHBIN
anmapar u3y4yaemoro pasziesa GU3uKu U CONPOBOXKIATh BHICTYIICHHE IIPE3EHTAIEN C yuETOM
0COOEHHOCTEH ayAUTOPHH CBEPCTHUKOB.



IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuecTBo yacoB Hara Buapbl,
n/n u3ydenus | popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJISt
padoThI padoThI

1. | BBoauslii unctpykrax no Th. | 1 0 0 05.09.2022 | YcrHbrit
MarepuanbHas TOUKa. 0IIpOC;
Cucrema orcyera.

2. | Tpaekropus. [TyTs. 1 0 0 06.09.2022 | YcTHbIit
[lepememnienue. OIpoc;

3. | Onpenenenue KOOPAMHATHI 1 0 0 07.09.2022 | YcTHbIH
JBIDKYILETO Tea. OTIpOC;

4, | Ilepememenue mpu 1 0 0 12.09.2022 | YcTHbI#
IPSIMOJIMHEHHOM OIIpoC;
PaBHOMEPHOM JIBUKCHHH.

5. | I'paduueckoe 1 0 0 13.09.2022 | YcrHbIiI
MIPEICTABICHHUS OTIpOC;
NPSIMOJIMHEHHOTO JIBHKCHHUSL.

6. Pewenue 3amau 1 0 0 14.09.2022 | [IluceMeHHbIH

KOHTPOJIb,
7. | I'paduueckoe pemenue 3agau | 1 0 0 19.09.2022 | ITuceMeHHBII
KOHTPOJIb;

8. | IIpsmonuneitnoe 1 0 0 20.09.2022 | YcrHblit
PaBHOYCKOPEHHOE JIBIKEHUE. OT1poC;
Yckopenue.

9. | Cxopocts ipn 1 0 0 21.09.2022 | YcTHbIH
PaBHOYCKOPEHHOM OTIpOC;
nBxeHun. I'padux
CKOpOCTH.

10. | Pemenwne 3amau Ha 1 0 0 26.09.2022 | IIncbMeHHBII
PaBHOYCKOPEHHOE JIBUKCHHE. KOHTPOJIb;

11. | [IpoBepka 3HaHUH. 1 0 0 27.09.2022 | [TucbMeHHBIN

KOHTPOJIb;

12. | Pemenwne 3amau Ha He 1 0 0 01.09.2022 | IInceMeHHBII
paBHOMEpHOE JBUXKEHHE 0e3 KOHTPOJIb;
Ha4aJIbHOW CKOPOCTH

13. | Pemenue 3amau Ha 1 0 0 04.10.2022 | IIuceMeHHBIN
HEPaBHOMEPHOE JIBFDKCHUE C KOHTPOJIb;
Ha4yaJIbHOU CKOPOCTBIO.




14. | Pemenue 3amay Ha 28.09.2022 | YcrHbIit
HEPaBHOMEPHOE JIBIKCHUE OTIpOC;
CHAYaJIbHOM CKOPOCTHIO.

15. | OTHOCHUTENBHOCTH 05.10.2022 | YcTHbIi
MEXaHUYECKOTO JIBHIKCHHSI OTIpOC;

16. | UHepumaibHbIE CUCTEM 10.10.2022 | YcrHbIit
orcuera. [IepBblil 3aKOH 0IIpOC;
HeroToHa.

17. | Pemenue 3a1a4 Ha MepBbIN 11.10.2022 | [IluceMeHHBIH
3akoH HproToHa. KOHTPOJIb;

18. | KonrponbHas pabota 15.10.2022 | KonrponbHas
Nel "TIpsimonuneiiHoe pabora;
paBHOMEpPHOE U
HEPaBHOMEPHOE
nBmxenue"

19. | Bropoii 3akon HeroTona 17.10.2022 | YcrHbII

OIIpoC;
20. | Pewenue 3amau. 18.10.2022 | [ITuceMeHHBIH
KOHTPOJIb;

21. | Tperwii 3akoH HproToHa 19.10.2022 | ITuceMeHHBII
Pemrenue 3anau. KOHTPOJIb,

22. |IIpoBepka 3HaHHIA. 24.10.2022 | [TucbMeHHBIH
CamocrosTenbHas paboTa Ha KOHTpOJIb;
TeMy "3aKOHbI HbIOTOHA"

23. | CBoOomHOE TajIeHUE. 25.10.2022 | YcTHbIH

OT1poC;

24. | Pemenue 3amay Ha 26.10.2022 | IITnucbMeHHBII
cBOOOIHOE TaJicHIE KOHTPOJIb;

25. | JIBmxeHue Tena, 09.11.2022 | YcTHBII
OpOIIEHHOTOTOPU30HTAIBHO. OTIpOoC;

26. | IlpoBepka 3HaHMIA. 14.11.2022 | IluceMeHHbII
CamocTosTenpHas padboTa KOHTPOJIb;

27. | JlaboparopHas padoTa Ne2 16.11.2022 | IIpakTudeckas
"HccnenoBanue cBOOOTHOTO pabora;
nageaus”

28. | 3akoH Bcemupnoro 16.11.2022 | ITuceMeHHBII
TATOTEHUs. Pemrenue 3ama4q KOHTPOJIb;

29. | Pemenue 3a1ay Ha 3aK0OH 21.11.2022 | IIluceMeHHBIN
BcemupHoro taroreHus KOHTPOJIb;




30. | Yckopenue cBOOOTHOTO 22.11.2022 | [TuceMeHHBIi
MaJeHus Ha 3eMIIe. KOHTPOJIb;

31. | [IpsmonuHeitHOE 1 23.11.2022 | [TucbMeHHBIHA
KPUBOJIMHEHHOE JIBHYKCHHS KOHTPOJIb;

32. | IBmkeHue Tena 1mo 28.11.2022 | [TucbMeHHBIM
OKPYKHOCTH C IIOCTOSTHHOM KOHTPOJIb;
CKOPOCTBHIO.

33. | Peurenue 3amay . 29.11.2022 | [luceMeHHBIH

KOHTPOJIb;

34. |IlpoBepka 3HaHUH 1O TEME 05.12.2022 | [TuceMeHHBIi
"3axonb! HproTOHA. KOHTpOJIb;
CB00OOHOE ITaZICHUE.

JIBuxenue no okpyxHoctu"

35. | Umnynbe. 3akoH coxpaHeHus 06.12.2022 | YcTHbIl
UMITYJIbCA. OTIpOC;

36. | Pemrenue 3amad Ha 07.12.2022 | [TuceMeHHBIi
COXPaHCHHS UMITYJIhCa KOHTPOJIb;

37. | PeakTuBHOE ABUKEHUE 12.12.2022 | YcTHBIH

OTIpOC;

38. |IloaroroBka K KOHTPOJBHOM 13.12.2022 | ITuceMeHHBIN
pabore. Pemenue 3anau. KOHTpOJIb;

39. | KonrponbsHas paGoraNe2 " 20.12.2022 | KonTposnbHas
3aKOHBI AUHAMHUKH" pabora;

40. | MexaHW4ecKue KOJICOaHHUS. 21.12.2022 | YcTHbIiI
KonebaTenbHbIE CHCTEMBI. OTIpoc;
MareMaTU4eCcKUil MasiTHUK.

IIpy>XNHHBIN MAasATHUK.

41. | BenuuuHbl, 22.12.2022 | YcTHbIM
XapaKTePU3YIOIIHe OTIpOoC;
Kone0aTeIbHOEe ABHIKEHHE.

42. | Pemrenue 3amad 1o teme 27.12.2022 | IluceMeHHBIN
"Mexannueckue kojaedbanus" KOHTpOJIb;

43. | Pemenune 3amau. 28.12.2022 | [TpakTrueckas
JlaGopatopHnast pabora Ne3 " pabora;
HccnenoBanue 3aBUCUMOCTH
¥ 9aCTOTHI KOJICOaHUs OT
€TOJTMHBI

44. | Pemenue 3a7a4 Ha 10.01.2023 | [TucbMeHHBIH

Ko€e0aTeIbHOE IBMKEHNE

KOHTPOJIb;




45. | Mexanuueckue BoJIHbI. Bujbl 11.01.2023 | YcrHbIit
BOJTH. OTIpOC;

46. | Inuua BoaHEL. Pemrenne 12.01.2023 | [TncrMeHHBIH
3aJ1a4 Ha oIpezesieHue KOHTPOJIb;
JUTHHBI BOJTHBI.

47. |IIpoBepka 3HaHUI 16.01.2023 | 3ayer;

48. | 3ByKOBBIC BOJIHBI. 17.01.2023 | YcTHbI#

OT1poC;

49. | BeicoTa u TeMOp 3ByKa. 18.01.2023 | YcrHbIit
I'poMKOCTB 3ByKa. OIIpOC;

50. | PacipocTpanenue 3Byka. 23.01.2023 | YcTHbIi
CxopocTb 3ByKa. OT1poC;

51. | Orpaxkenue 3Byka IXo. 24.01.2023 | [TuceMeHHBIi
Pewenne 3anau. KOHTpOJIb;

52. | Peurene 3amady 1o T. 25.01.2023 | 3auer;
"MexaHuuyeckue KoyiebaHus u
BOJIHBI"

53. |IloaroToBka K KOHTPOJBHOM 24.01.2023 | [TuceMeHHBIi
pabore. Pewienue 3anau KOHTpOJIb;

54. | KonrposbHas padora Ne3 25.01.2023 | KonTposbHas
"MexaHuuyeckue KoyiebaHus u paborta;
BOJIHBI"

55. | MaruuTtHOE€ 1ose. 30.01.2023 | YcrHbIi
OnHopoaHoe U OTIpOC;
HEOJJHOPOAHOE MOJIE.

56. | I'paduueckoe nzobpakeHue 31.01.2023 | YcrHbIit
MarHUTHOTO TOJIS. OT1poC;

57. | HampaBnenue Toka u 01.02.2023 | YcTHbIH
HallpaBJICHUE JIMHUH €T0 OIIpOC;
MarHUTHOTO TOJIS.

58. | O6HapyX eHHe MarHUTHOTO 06.02.2023 | YcrTHbIit
TOJISI TIO €0 JCHCTBHIO Ha OTIpOC;
ANEKTPUYECKUN TOK

59. | MarHuTHBINA TOTOK 07.02.2023 | YcTHbIH

OTIpOC;

60. | SIBneHMe HNEKTpOMArHUTHON 08.02.2023 | YcrHbIit

WHIYKIIAH OTIpOC;




61. | CamouHIyKIHSI. 13.02.2023 | YcrHbIit
OTIpOC;

62. |JlabopatopHuas padoraNe4 No 14.02.2023 | [TpakTryeckas
W3yueHwue sBIeHUS pabora;
ANEKTPOMATHUTHOMU
UHTYKITH

63. | I[lonydyeHne mepeMeHHOTO 15.02.2023 | YcrHbIit
AIIEKTPUUYECKOTO TOKA. OTIpOC;
Tpanchopmarop.

64. | DmeKTpoMarHuTHOE IOJIE. 20.02.2023 | YcTHbIit
DJIEKTPOMAarHUTHBIC BOJHBI OTIpOC;

65. | Konnencarop. 21.02.2023 | YcTHbIN

OTIpOC;

66. | KonebarenbHbIi KOHTYD. 22.02.2023 | YcTHbIN
[Mony4enue OIIpOC;
JIEKTPOMArHUTHBIX
Kosie0aHuit

67. | [IpuHIMIIBI paTUOCBS3U U 27.02.2023 | YcrHbIN
TB. OIIpOC;

68. | DnekTpomMarHuTHas IpUpoaa 28.02.2023 | YcTHbIi
CBETA. OIIpoC;

69. |IIpenomnenue crera 01.03.2023 | YcTHbIH

OTIpOC;

70. | Hucnepcus cBeta. l{Bera Teun. 06.03.2023 | YcTHbIi

OT1poC;

71. | Tumsl ciekTpoB 07.03.2023 | YcrHbIi
AJIEKTPOMArHUTHBIX BOJTH OTIpOC;

72. | BausiHue 31€KTpOMarHUTHBIX 13.03.2023 | YcrHbIi
U3ITy4eHUH Ha KUBbIE oT1poc;
OpTaHU3MBI.

73. | IloaroToBka K KOHTPOJIBHOM 14.03.2023 | TectupoBanwe;
pabore.

74. | KonrponbHas pabora Ne 4 " 15.03.2023 | KonTtponbHas
DNEeKTPOMarHuTHOE TMOJIe. pabora;
DJIEKTPOMAarHuTHHIE
KoneOaHus"

75. | PagmoaxTMBHOCTEH KaK 20.03.2023 | YcTHBIT
CBHUJIETEIIECTBO CII0KHOTO OTIpOC;

CTPOCHUSA aTOMaA.




76. | DKcrieprUMEHTaIbHBIC METOIBI 21.03.2023 | YcTHbIH
WCCJICTOBAHMSI YACTHII. OTIpOC;

77. | OTKpBITHE IPOTOHA H 22.03.2023 | YcTHbIi
HEUTpOHA OIpoc;

78. | Monenu atomoB. OmbIT 03.04.2023 | YcTHbIi
Pesepdopna. OT1poc;

79. | PagmoaxkTtuBHEIE 04.04.2023 | YcrHEbIA
NpeBpaICHHs aTOMHBIX sIIEP. OTIpOC;

80. | DkcrepuMeHTABLHBIC METOIbI 05.04.2023 | YcTHbIH
WCCJICTOBAHMS YACTHII. OTIpOC;

81. | OTkpbITHE IPOTOHA U 10.04.2023 | YcTHbI#
HEUTpOHA. OIpoc;

82. | CocraB aToMHOTO si7pa. 11.04.2023 | YcrHbII
MaccoBoe uncio. 3apsaoBoe OTIpOC;
YHCIIO.

83. | Pemrenue 3agau "Cocras 12.04.2023 | IInceMeHHBII
aTOMHOTO siipa. MaccoBoe KOHTPOJIb,
yucio."

84. | U3otomsl. 17.04.2023 | YcrHbII

OTIpOC;

85. | Anbda- u 6eta- pacma. 18.04.2023 | YcTHbI#
[TpaBuiI0 cCMeLICHHUS. OIIpoC;

86. | Pemenue 3amau "Anda-u 19.04.2023 | YerHbIH
Oeta pacraj OTIpOC;

87. | SlnepHble cUIIbL. DHEPIrHs 24.04.2023 | YcrHbIit
cBs3u. Jledekt macce." OTpoc;

88. | KonrpomsHas padora 25.04.2023 | KonTpo
«CTtpoeHue aTroma u JbHAs
ATOMHOTO SIApay» paborta;

89. | Henenwme snep Llemnas 26.04.2023 | YcTHbIi
AJIEPHBIC PEAKIIUU. OT1poC;

90. | SlnepHblii peakTop. 02.05.2023 | 3ayer;
[IpeobpazoBanne BHyTpEeHHEN
SHEPTUH siIep B
IEKTPUIECKYIO.

91. | TepmosimepHas peakius. 03.05.2023 | YcTHbIi
ATOMHas SHEpreTuKa. OIpoC;




92. | buonoruueckoe aeiicTBre 08.05.2023 | YcrHbIi
paauanuu. OTIpoC;

93. | IloBTOpenue u 0600IIEHNE 10.05.2023 | 3auer;
MaTepuaa 1o TeMe
"CTtpoenue aToOMOB 1
aTOMHOTO siapa"

94. | Pemenue 3amau. 15.05.2023 | [InceMeHHBII

KOHTPOJIb;

95. | AxMUHHCTpaTUBHBIN 16.05.2023 | KonTpo
KOHTPOJIBHBIN CPE3 JIbHAs
3HAHUH 3a TOJI paborta

96. |IloBTopHUE "3aKOHBI 17.05.2023 | YcrHbIit
coxpaHeHus" ompoc

97. | Pemenus 3amay 22.05.2023 | [IuceMeHHBIH

KOHTPOJIb;

98. | CocraB CONIHEYHOM CUCTEMBI 23.05.2023 | 6ecena;

99. | 3Be3nHOE HEOO 24.05.2023 | becena;

100. | 3Be3gHOE HEOO 29.05.2023 | becena;

101. | IToBTOpenue MexaHnuka 30.05.2023 | YcTHBIH ompoc

102. | IToBTOpenue. BomHbl 30.05.2023 | YcrHBIi ompoc




93. | IloBTOpenue u 0600IIEHNE 1 0 0 10.05.2023 | 3auer;
MaeTepuana 1o TemMe
"CTpoeHue aToMOB U
aTOMHOrO siapa”

94. | KontponpHas pabora Ne 5" |1 1 0 15.05.2023 | KonrponpHas
CtpoeHue aToMa ¥ aTOMHOTO pabora;
smpa"

95. | IloBTOpenue "3aKOHBI 1 0 0 16.05.2023 | YcTHbI#
JBUKCHUS U OTIpOoC;
B3auMOeUCTBUS"

96. | Pemenue 3amau. 1 0 0 17.05.2023 | ITucemeHHBIH

KOHTPOJIb;

97. | IloBTOopHHE "3aKOHBI 1 0 0 22.05.2023 | [TucbMeHHBIH
coxpaHeHus" KOHTpOJIb;

98. | Pemenus 3agau 1 0 0 23.05.2023 | [TuceMeHHBIi

KOHTPOJIb;

99. |IloBTopenue " 1 0 0 24.05.2023 | [TucbMeHHBIH
Mexanuueckue konedanus" KOHTpOJIb;

100. | CoctaB conHeunoit cucteMsl | 1 0 0 29.05.2023 | 6ecena;

101. | 3Be3gno€e HEOO 1 0 0 30.05.2023 | becena;

102. | O6o0maronHii ypok 1 0 0 31.05.2023 | becena;

OBIIEE KOJIMYECTBO YACOB |102 |5 5
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YYEBHO-METOAUYECKOE OBECNEYEHUE OBPA30OBATE/IbHOIO NMPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YHEHUKA

®wusuka, 9 knacc/lleperimkua .M., ['yrauk E.M., MBanoB A.U., [TletpoBa M.A., AKIInOHEpHOE OOIIECTBO
«M3marenscTBO «IIpocBemienue»;
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI I YYUTEJIA

KpaTkoe copeprkanue HIKOJIBHOTO Kypca PU3UKH

33,[[3,‘-11/1 10 OCHOBHBLIM pa3acjiaM HIKOJBbHOI'O KypcCa

TECTbI

CHpaBO‘lHBIC MaTCpHUaJIbl

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

caift Enensl KynpusnoBoit "Yuum Gpusuxy

Buano ypoku "YUU PY"

cait "Kmaccuas ¢pusux"
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLUECCA

YYEBHOE O6OPYJOBAHUE
CIIPAaBOYHHK

OBOPYJIOBAHME JJIsSI TPOBEJIEHUSI IABOPATOPHBIX, TIPAKTUYECKHX PABOT,
JEMOHCTPAIIUI

KOMIIBIOTCD, IPUHTEP, MHTCPAKTHBHASA JOCKa



