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MNOACHUTEJIBHASA 3AITMCKA

ConeprkaHue IporpaMMbl HalpaBJIeHO Ha (YOPMUPOBAHHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH y4YaIlluXCsl U
OpraHu3aINIo U3y4eHUs (PU3NKU Ha IESTEIbHOCTHON OCHOBE. B Hell yUUTHIBatOTCS BO3MOXKHOCTH IpeIMeTa
B peanmzauuu tpedoBanuit ®I'OC OOO k naaHupyeMbIM JINYHOCTHBIM U METANIPEIMETHBIM Pe3yJIbTaTaM
00y4YeHHsI, @ TAK)KE MEKIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX YUEOHBIX TPEIMETOB Ha YPOBHE
OCHOBHOT'0O 00111er0 00pa3oBaHuUs.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA «®U3UKA»

Kypc ¢pusukn — cucteMoo0pas3yromuii A €CTeCTBEHHOHAYYHBIX YIEOHBIX MPEIMETOB, TIOCKOJIBKY
¢u3nUeckre 3aKOHbI JIS)KAT B OCHOBE IPOIIECCOB U SBJICHUHN, U3y4aeMbIX XUMHEH, ONOJIOTHEH, acTpOHOMHEH
U Qusnueckoii reorpaduein. dusznka — 3T0 NMpeaMeT, KOTOPHI HEe TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MUpPa, HO ¥ IIPEJOCTaBIAET Hanbosiee sicHble 00pa3iibl IPUMEHEHUS HAyYHOT O
METO/a O3HAHUs, T.€. CII0co0a MOTYUYeHUs JOCTOBEPHBIX 3HaHUK 0 Mupe. Hakonen, ¢puznka — 310
IIpEeIMET, KOTOPBIN HapsAy C IPYTMMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JI0JKEH JAaTh IIKOJbHUKAM
npeJcTaBiIeHrue 00 YBIEKATEIbHOCTH HAYYHOTO UCCIIEIOBAHUS U PAJOCTH CAMOCTOSATEIEHOTO OTKPBITUS
HOBOTO 3HAHMSL.

OnHa U3 rIaBHBIX 337a4 PU3NUECKOro 00pa3oBaHus B CTPYKType 00IIero ooOpa3oBaHHs COCTOUT B
(opMHpPOBAHNHU €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U HHTEpeca K HayKe y OCHOBHON MacChl 00y4JaronIuxcs,
KOTOpBIE B JJaJIbHEHIIEM OyIyT 3aHATHI B CAMbIX pa3HO 00pa3HbIX chepax aestenpHocTu. Ho He MeHee
BaXHOMU 3aJ1a4€H SABIIETCS BBISBICHHUE U MOArOTOBKA TAJTAHTJIMBBIX MOJIOBIX JIFOJEH IS IPOAOIKECHUS
00pa3zoBaHus U JaJIbHEHIEH TPOPECCHOHAIBHON ACATEIHPHOCTH B 00IaCTH €CTECTBEHHOHAYYHBIX
UCCIICIOBAaHUN U CO3JaHUU HOBBIX Te€XHOJOIMH. COrnacHo MPUHATOMY B MEXIYHAPOJHOM COOOIIECTBE
omnpenenenuio, EctecTBeHHOHAay4YHAs TPAMOTHOCTH — 3TO CIIOCOOHOCTD YeI0BEKa 3aHUMAaTh aKTUBHYIO I'PaX-
JAHCKYIO TIO3UIIMIO IO OOIIECTBEHHO 3HAUMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMU, U €ro
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UesIMU. HayuHO rpaMOTHBIN YEJI0OBEK CTPEMUTCS
Yy4acTBOBATh B ApT'YMEHTUPOBAHHOM OOCYKICHHH MPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOYET OT HEero CIEeAYIONMX KOMIIETEHTHOCTEH:

— HAY4HO 00BACHATH SIBJICHUA,
— OLICHUBATh U IIOHUMATh 0COOEHHOCTHU HAay4YHOI'0 UCCJICAOBAaHN,
— HHTCPHNPETUPOBATH JAHHBIC U NCII0JIb30BaTh HAYYHBIC JOKA3aTCIbCTBA JJIA IMOJTYYCHH A BEIBOIOB.

W3yuenne pu3KMKH ClIOCOOHO BHECTH PEIAIOINNA BKJIAJ] B JOPMHUPOBAHUE €CTECTBEHHOHAYUYHOU
IPaMOTHOCTH O0YYaOLTHXCS.

HEJIN U3YYEHUA YYEBHOI'O ITIPE/IMETA «®U3UKA>»

[enn uzydenus: GU3MKU Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus onpeneneHsl B Konmenmuu
npenogaBaHus yaeoHoro npeameta «dusnka» B 00pa3zoBaTeIbHBIX opranu3anusix Poccutickoit @enepanun,
pean3yIonuX OCHOBHBIE 00111e00pa3oBaTelbHbIE MPOrpaMMbl, YTBEPKIEHHOI perienneM Komteruu
MunucrtepcTBa npocBenierus: Poccutickoit @eaepanmu, mpotokoit ot 3 aexadpst 2019 r. No [1K-4BH.

Lenu u3ydeHus: GU3UKH:

— npuoOpeTeHre HHTepeca U CTPEMIICHUS 00YJaIOUINXCS K HAYYHOMY U3YUEHHUIO MPHPOJIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHUE NMPEACTABICHUIN 0 HAYYHOM METO€ MO3HAHUS U (HOPMUPOBAHHE UCCIIE0BATEIHCKOTO

OTHOIICHUS K OKPYXAIOIIUM SBJICHUSAM,



— (dopMupoBaHHEe HAYYHOTO MUPOBO33PEHHUSI KaK pe3ysibTaTa H3y4eHHs] OCHOB CTPOSHUS MAaTEPUU U
(dbyHIaMEHTANBHBIX 3aKOHOB (DU3HKH;

— (QopMupoBaHUE IPEACTABICHUI O pOJIH (PU3UKH JJISl pa3BUTHUA APYTHX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIA;

— Ppa3BUTHE MPEJICTABICHUH 0 BO3MOXKHBIX cepax Oynyiieit mpodeccuoHanbHON 1eATeIbHOCTH,
CBSI3aHHOU C (PM3HMKOM, MOATOTOBKA K JaJIbHEHIIIEMY OOYYCHHIO B 3TOM HaIPABJICHHH.

JloCTIKEHHE ATHX LieJIel Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs 00ECIIEYMBAETCS pEIICHUEM
CJICAYIONINX 33/1a4:

— mpuoOpeTeHne 3HaHUI 0 TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKUX, TETIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

— npuoOpeTeHre yMEHHU ONUCHIBATE U OOBIICHATH (PU3UUECKUE SABJICHUS C UCTIOIb30BAHUEM
IIOJIyYEHHBIX 3HAHUH;

— OCBOCHHE METOJIOB PELICHHS MPOCTEHIINX PACYETHBIX 3a/1a4 C CIIOIb30BAHNUEM (PU3HUECKUX
MOJIEJICH, TBOPYECKUX U NTPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

— pa3BUTUE YMEHUI HAOII0AaTh MPUPOIHBIC SBJICHUS U BBITIOIHATH ONBITHI, 1a00paTOpHbIE PadOTHI U
IKCIIEPUMEHTAILHBIC UCCIICIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTENBHBIX TPHOOPOB;

— OCBOCHHUE NMPUEMOB paboThl ¢ HHpOpMaLueil pusnyeckoro copepkanus, BKItoYas HHPOPMAIIHIO O
COBPEMEHHBIX JIOCTIKCHUAX (DU3UKH; aHATN3 U KPUTHUECKOE OIICHUBaHNE HH(OPMALIUH;

— 3HAKOMCTBO cO chepamu MpoheCcCUOHATBHON JACATEIHPHOCTH, CBI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JOCTIKEHUSIX (DU3NICCKOIN HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIVTAHE

B cootBercTtBum ¢ ®I'OC OOO dusuka sBaseTcs 00s3aTeIbHBIM ITPEAMETOM Ha YPOBHE OCHOBHOTO
obmero oopazoBanus. JlanHasi mporpaMMa peycMaTpruBaeT nuydeHne Gu3uku Ha 6a30BOM YpPOBHE B 9
Kiacce B 006éMe 102 gaca mo 3 yaca B HEZIETO.



COJEP)KAHUE YYEBHOI'O IIPEJIMETA

Pa3zgen 1. Mexanuueckue ABJICHUA

Mexanunueckoe nBrxenue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXAaHUYECKOTO
JIBUXeHUs. PaBHOMEpHOE NMpsIMOJIMHENHOE JIBH>KeHUE. HepaBHOMEpHOE MPSMOJIMHEIHOE IBUKEHHE.
CpenHsisi ¥ MTHOBEHHAsi CKOPOCTh TeJjla MPU HEPABHOMEPHOM JIBUYKEHUU.

Yckopenue. PaBHoyckopeHHOE NpsMoInHeHOe nBrkeHre. CBoOoHOE magenne. OnbIThl [anwes.

PaBHOMepHOE nBMKEHUE 110 OKpYXHOCTHU. [lepuoa u yacrora obparenus. JlnnelHas u yriaoBas CKOPOCTH.
L{eHTpOoCTpEMHUTENBHOE YCKOPEHUE.

IIepseiit 3akoH HeroToHa. Bropoii 3akoH Herotona. Tperuit 3akon Herorona. Ilpunnun cyneprno3unuun
CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPeHHS CKOJIbKEHHUSI, CHUJIa TPEHUSI TOKOS, APYTHUE BUIbI
TPEHHUSL.

Cuna TsHKECTH U 3aKOH BCEeMHPHOTO TATOTECHUS. Y CKOPEHHE CBOOOIHOTO NaieHus. J[BIKeHUE TIaHEeT
Bokpyr Comnna (MC). IlepBast kocMuueckasi CKOpocTb. HeBeCOMOCTB U Meperpys3Ku.

PaBHOBecue MaTepuanbHON TOUKH. AGCOIIOTHO TBEP0€ Teno. PaBHOBECHE TBEPIOTO Tela ¢ 3aKPEIUIEHHON
OChI0 BpamieHust. MomeHT cuiibl. L{eHTp TsxecT.

Nmnynbce Tena. U3Menenue umnysnbca. UMnyiibe cuiibl. 3aKOH COXpaHEHUs MMIyJbca. PeakTuBHOE
newkenue (MC).

Mexannueckasi pabota u MOITHOCTh. PaboTa cuil TsKeCTH, yIpyroctu, TpeHust CBs3b SHEPTUu U pabOThI
[ToTeHumanbHas SHEPrUs Tea, MOJHATOIO HaJl OBEPXHOCTHIO 3eMiH. [loTeHnanbHas SHeprus CokaTou
npyxuHbl. Kunetnueckas sneprusi. TeopeMa 0 KHHETUYECKOM SHEpTrUU. 3aKOH COXPAHEHUSI MEXAaHUYECKOU
SHEpPrUHu.

Jlemoncmpayuu

1. HaGmromenne MeXaHM4YECKOTO JIBM)KCHHS TeJla OTHOCUTEIBLHO Pa3HBIX TEJ OTCUETa

CpaBHEHHE ITyTeH ¥ TPACKTOPUI ABMKEHHUS OJTHOTO U TOTO )K€ TeJIa OTHOCUTEIHHO Pa3HbBIX TE OTCYETA
N3mepenne ckopocTH B YCKOPEHUS IPSIMOJIMHEMHOTO JIBUKCHHS

HccnenoBanue NMpU3HAKOB PAaBHOYCKOPEHHOTO JBHKCHHS

ke

Habntoienne nBU>KeHus Tena 1o OKpyK HOCTH

6. HaGmronenne MexaHn4ecKuX sIBJICHH, IPOUCXOSIINX B cucTeMe oTcuéTa «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKCHHH OTHOCUTEIILHO KaOMHeTa (QU3HKU

7. 3aBUCHMOCTbH YCKOPEHHUsI Te€Jla OT MACChI TeJla U ICUCTBYIONIEH Ha HETO CUJIbI

8. HabOmroneHue paBeHCTBa CHII TP B3aUMOICHCTBUN Tel

9. M3meHneHue Beca Tejaa MpU YCKOPEHHOM JIBUKEHUN

10.Ilepenava umnynbca Npyu B3aMMOJACHCTBUM TEI

11.ITpeoGpazoBanus IHEPTUHU TTPH B3AUMOICHCTBHH TEIl

12.CoxpaHeHne uMITyJIbCa IPU HEYNPYTrOM B3aUMOICCTBUH

13.CoxpaHenue uMmysbca mpu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBUH

14.HaGnronenne peakTHBHOTO JIBHXKCHHS

15. CoxpaHeHrne MEXaHMYECKOW SHEPTHH MPU CBOOOTHOM TIaICHUN

16. CoxpaHeHHE MEXAHUUECKOU SHEPTUH IIPU ABUKEHUU TeJla O JEHCTBUEM MIPYKUHBI

Jlabopamopusie padbomut u onvimul

1. KoncTtpynpoBaHue TpakTa JijIsl pa3roHa U JalbHEUIIEro paBHOMEPHOTO IBUKEHUS IIapUKa UITH
TEJIEKKU

2. Omnpenenenue cpeHeil CKOPOCTH CKOJIBKEHUs OpyCKa MM IBMYKECHUS [IApUKa TI0 HAKJIIOHHON



TUIOCKOCTHU

3. Omnpenenenue yCKOPEHHs TeIa MPU PaBHOYCKOPEHHOM JIBHKEHUH 110 HAKJIOHHOM MIIOCKOCTH

4. HccnemoBaHue 3aBUCUMOCTH ITyTH OT BpEMEHU MPU PAaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HauaTbHOM
CKOPOCTH

5. IlpoBepka rumoTessl: €CIU IPU PABHOYCKOPEHHOM JBUKCHHUH 0€3 HauaaTbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psiJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJIMHAKOBHI

6. HccrnenoBanue 3aBUCUMOCTH CUJIbI TPEHHUS CKOJIBKEHUS OT CUIIbl HOPMAJIBHOTO JaBJICHUS

7. Onpenenennie k03P GUIIUEHTA TPEHUS CKOIBKCHUS

8. OmnpeneneHue KECTKOCTU MPY>KUHbBI

9. Omnpenenenue paboThI CUJIbI TPEHUS MPU PABHOMEPHOM JIBUYKEHUH Te€ja MO0 TOPU3OHTAIBHOM
MOBEPXHOCTHU

10.0Onpenenenne pabOThl CHIIBI YIPYTOCTH MpPH MOABEME Ipy3a C UCHOIb30BAaHUEM HETIOABUKHOTO U
[IOABMKHOTO OJIOKOB

11.M3y4yeHne 3ak0Ha COXpaHEHUs1 SHEPTUU

Pa3zgen 2. MexaHnueckue K0J1e0aHUSA U BOJTHBI

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIeOaHHA: IEpUO/I, YaCTOTA, aMILTUTYAA.
MareMaTHuecKuil U MY KUHHBIA MasTHUKU. [IpeBpalienne sHepruu npu kojae0aTeaTbHOM JABHKECHHH.
3aryxatomue Konedanus. Beinyxnennsie konebanus. Pesonanc. Mexanuueckue BosiHbl. CBoMcTBa
MEXaHUYECKUX BOJIH. [Ipo nosIbHBIE U nONIepedHble BOIHBIL. JIJIMHA BOJIHBI U CKOPOCTH €€ PACIIPOCTPAHECHUS.
MexaHnueckre BOJIHEI B TBEPAOM Tele, ceiicmuueckue BoHbI (MC).

3ByK. 'poMKOCTB 3ByKa 1 BbicoTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U ynbTpa3ByK.

Jlemoncmpayuu

1. HabGnronenue koneGaHuii Tl 1Mo AeUCTBUEM CHIIBI TSHDKECTH U CUIIBI YIPYTOCTH
2. Habmonenue koneOaHuil rpy3a Ha HUTU U Ha IPYKUHE

3. HaGxnroienue BEIHYXKICHHBIX KOJICOAHUH U pe30HaHCa

4. PacipocTpaHeHue MPOOIbHBIX U MOTEPEYHBIX BOJIH (HA MOJIEINN)

5. HaGnroieHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI

6. AKyCTUYECKHI pEe30HaHC

Jlabopamopuusie padbomut u onvimol

1. OnpeneneHue 4acTOTHI M TIEPHOJIa KOJIEOaHW MaTeMaTHYECKOT0 MasiTHUKA

2. OnpezneneHue 4acTOThI ¥ IEPHOAA KOJICOAHUH MPYKUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH NIEpHO/Ia KOJIeOaHH MOBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH

4. UccnenoBaHue 3aBUCUMOCTH MIEpUO/1a KOJIeOaHUH MPYKUHHOTO MasTHUKA OT MacChl Ipy3a

5. IlpoBepka HE3aBUCUMOCTH TIepuoa KoieOaHui Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl Ipy3a

6. OnBITHL, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD TIepHo/ia KoJIeOaHUH MPYKMHHOTO MasiTHUKA OT Macchl rpysa
U KECTKOCTH IIPYKUHBI

7. I3mMepeHue yCKOpeHus CBOOOTHOTO TIaJICHUS

Pa3nen 3. DileKTpOMarHuTHoeE MoJie U 3JIeKTPOMATHUTHbIE BOJIHBI

DNEKTPOMarHUTHOE I0JIe. DJIEKTPOMAarHuTHbIE BOJIHBL. CBOMCTBA 31€KTpOMarHuTHbIX BoJH [lIkana
AJIEKTPOMATrHUTHBIX BOJIH. CII0JIb30BaHUE DIIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.

DJIeKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOICTBA CBETA.

Hemoncmpayuu
1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

2. BoiHOBEBIE CBOMCTBA CBETA



Jlabopamopnuwie pabomul u onvimaol

1. VI3yyeHne CBOMCTB JIEKTPOMAarHUTHBIX BOJIH C TOMOIIBIO MOOMIIbHOTO TenedoHa

Pa3nen 4. CBeToBBIE SIBJICHUS

JlyueBas monens cBeta. Mcrounuku ceera. [IpsimonnHeliHoe pacripocTpaHeHue cBeTa. 3atMeHus ConHua u
JIyns1. Otpaxkenue cBeta. [Inockoe 3epkano. 3aKOH OTpaKEHUsI CBETA.

IIpenomiienue cBera. 3akoH npenomieHus ceera. [loaHoe BHyTpeHHee oTpakeHHe cBeTa. Mcnonb30BaHne
IIOJIHOI'O BHYTPEHHEI0 OTPAKEHUSI B ONITUYECKUX CBETOBOJAX.

Jlunza. Xop mydeii B muH3e. OnTHueckas cuctema goroanmnapara, Mukpockona u reaeckona (MC). I'ma3
KaK ONTUYECKas CUCTEMA. bIM30pyKOCTh U 1aIbHO30PKOCTb.

Paznoxenue 6enoro cera B ciekTp. OnbiTel HpioToHa. CrioskeHNe CeKTpaIbHBIX 1BETOB. Jucnepcust
CBETa.

Jlemoncmpayuu

1. IlpssMonuHeHOE pacpOCTpaHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTuyeckuii CBETOBO/I.

Xon tyueil B coOMparomiei JIuH3e.

Xox Jydel B pacCEeUBAaIOIIEH JIMH3E.

© NN kWD

[Tony4yenue n300pakeHUH C MOMOIIBIO JIUH3.

9. IlpunHumn neiictBus goroamnmnapara, MUKPOCKOIIA U T€JIECKOIA.
10.Mopens rnasa.

11. Pa3noxenue 6eoro cBeTa B CIEKTP.

12.TTony4eHue 6esoro cBeTa MpH CI0KEHUH CBETa Pa3HbIX L[BETOB.

Jlabopamopuusie padbomot u onvimol

1. UccnenoBanue 3aBUCUMOCTH YIJla OTPaXKEHUS CBETOBOTO JIyda OT yTIJjia MajeHHUs.

2. U3yuyenue xapakTepUCTHK U300pakeHUs MPEMETa B TNIOCKOM 3epKae.

3. UccnenoBanue 3aBUCMOCTH yIJIa IIPEJIOMIICHHS CBETOBOTO JIyda OT yIJia Ma/leHHs Ha TPAHUIIE «BO3TYX
—CTEKJIO».

4. IMonyyenne U300paXeHNUN C TOMOILBIO COOMPAOIEH JTMH3BI

5. Onpenencare (OKYCHOTO PACCTOSIHUS U ONITUYECKOM CUJIIBI CO OMPAIOIIEH THH3BL

6. OTBITH 1O pa3I0KEHUIO OEJI0T0 CBETa B CIIEKTP.

7. OTBITH 10 BOCHPUATHIO LBETA IPEIMETOB IPU UX HAOIIOJCHUN Yepe3 [IBETOBbIC (DMIIBTPHL.

Pa3nes 5. KBanToBble siBJIeHHS

OmnsiThl Pesepdopaa u mnanerapuas Mmozens atoma. Mozens aroma bopa. Mcnyckanue u nmornomieHue
cBera aromMoM. KBaHThI. JInHeUaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anb(a, 6eta u raMma-u3nydeHus. CTpoeHre aToMHoro siapa. HykinonHast Mmoaens
aTOMHOrO siapa. M3oTomnsl.

PanuoaxTtuBHbIE npeBpaluenus. Ilepuon nomypacnasa aTOMHBIX SA€Ep.

SAnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsI0BOT0 M MACCOBOIO YUCEN. DHEPTUsl CBA3U aTOMHBIX SJIEP.
CBs3b Maccel ¥ 3Hepruu. Peakuuu cuntesa u aenenus saep. Mcrounnku snepruu Connua u 38631 (MC).

Anepnast sHepreTuka. J[edcTBHs paauoaKTUBHBIX U3TydeHU Ha kuBbie opranu3mel (MC).

Jemoncmpayuu



1. CriexTphl U3JTy4EHUS U MOTJIOMICHMUS.

2. CexTpsl pa3In4HbIX I'a30B.

3. CnekTtp BoIOpoOAa.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTunka HOHU3UPYIOMIUX U3TYyYEHHH.

6. Perucrpanus u3iny4eHus IPUPOAHBIX MUHEPATIOB U IPOAYKTOB.

Jlabopamopusie pabomut u onvimul
1. HabGmtoieHne CIIONMIHbBIX U JIMHEHYAThIX CIIEKTPOB U3ITy4CHUSI.
2. UccremoBanne TPEKOB: M3MEPEHHUE SHEPTHH YaCTHUIIbI IO TOPMO3HOMY yTH (110 poTorpadusim).

3. Usmepenue paanoakTHBHOTO (hoHA.

IToBTOpPHUTENBHO-00001IAKOIINI MOLYJIb

[ToBTOPHUTENBHO-0000IIAFOIINI MOTYJTb IPEIHA3HAYCH JIJISl CHCTEMAaTH3aIMK U 0000IICHHS TPEMETHOTO
COJIEpKAHUS U OIIBbITA JIEATEILHOCTH, IPUOOPETEHHOTO IPU U3YYEHHUHN BCETO Kypca GU3NKHU, a TAaKKe IS
noAroToBKM K OCHOBHOMY IOCYIapCTBEHHOMY SK3aMeHY 1o (pu3uke 11t 00y4yaromuxcst, BBIOPaBIINX 3TOT
y4eOHBIH MpenMer.

IIpu u3yyeHnH TaHHOTO MOAYJISI PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI ACSITEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECTIEYMBAETCS JOCTHKEHHUE IPEAMETHBIX U METANPEIMETHBIX TUNIAHUPYEMBIX Pe3yJIbTaTOB
o0yueHust, GOPMHUPYETCs €CTECTBEHHO-HAY4YHAsi TPAMOTHOCTh: OCBOCHHE HAYUHBIX METOIOB UCCIIETOBAHMS
SIBIICHUH MTPUPOJIBI M TEXHUKHU, OBJIA/ICHUE YMEHUSAMHU OOBACHATh (PU3HUECKUE SBICHHS, TPUMEHSISA
IIOJIyYEHHBIE 3HAHUSI, PELIATh 3a7ja4l, B TOM YHCJIE KAUYECTBEHHBIE U SKCIIEPUMEHTAIIBHBIE.

[IpuHIMIIHATIBHO NEATEIBHOCTHBIN XapaKkTep JaHHOIO PAa3esa PEaIu3yeTcs 3a CUET TOr0, YTO y4alluecs

BBITIOJHAIOT 3aaHWs, B KOTOPBIX UM MMPCAJIAracTCs:

— Ha OCHOBE MOJYYCHHBIX 3HAHUI pPaclO3HaBATh U HAYYHO OOBICHATH (PU3NUECKUE SBICHHS B

OKpY>Karolle NpUpOJIe U MOBCEAHEBHOM )KU3HH;

— HCIIOJIb30BAaTh HAYUYHBIC MCTOAbBI UCCIICAOBAHU A (bI/I3I/I‘-I€CKI/IX HBHCHHﬁ, B TOM YHUCJIC AJI IPOBCPKU

TUIIOTE3 U MOJTYUCHUA TCOPETUICCKHUX BBIBOOOB,

— OOBACHATH HAaY4YHBIC OCHOBBI Hanbosee BaXKHBIX I[OCTI/I)KCHI/Iﬁ COBpPEMEHHBIX TCXHOHOFHﬁ,
HalpuMmep, MPakTUICCKOro UCIOJIb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHCPTUU HAa OCHOBC 3aKOHA IIpe-

BpalICHUA U COXPAaHCHHUA BCCX U3BCCTHBIX BUJIOB DOHCPIUU.

Kaxxnas 3 Tem JaHHOTO pa3jielia BKII0UaeT SKCIEPUMEHTAIBHOE HCCIie0BaHEe 0000IIaroIIero
xapakrepa. Pa3nen 3aBepimaercs mpoBeACHUEM TUArHOCTUYECKOM M OIEHOYHON PabOThI 32 KypC OCHOBHOM

IITKOJIBI.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJ/IbTATDBI

N3zyuenne ¢puznku B 9 Ki1acce HapaBJIeHO Ha JOCTH)KEHUE 00yUYarOIUMUCS TUYHOCTHBIX,
MeTaNnpeMETHBIX U MTPEIMETHBIX PE3yIbTaTOB OCBOEHUS y4eOHOI0 peIMeTa.

JIMUHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe 6ocnumanue:
— TIPOsIBIIEHUE UHTEPeca K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (PU3HUECKON HAYKH;
— IICHHOCTHOE OTHOIICHHE K IOCTUKECHUSM POCCUHCKUX YUEHBIX (DU3UKOB.
I'pasxicoanckoe u 0yxoéno-upagcmeennoe 6ocnumanue:

— TI'OTOBHOCTbH K aKTUBHOMY Y4aCTHUIO B OGCy)I(,Z[GHI/II/I OGH.ICCTBGHHO-BH&‘II/IMBIX N 3THYCCKHX npo6neM,
CBA3aHHBIX C MPAKTUYCCKUM IMPUMECHCHUEM I[OCTI/I)KCHI/Iﬁ (bI/ISI/IKI/I;

— OCO3HAaHHE BAXKHOCTHU MOPAJIBHO-3TUYCCKUX ITPUHIUIIOB B ACATCIIBHOCTU y‘IéHOFO.
Jcmemuueckoe ocnumanue:

— BOCHPHUATHE 3CTETUYECKUX KauecTB (pU3nUecKol HaAyKu: €€ TapMOHUYHOT'O TIOCTPOEHUSI, CTPOTOCTH,
TOYHOCTH, TJAKOHUYHOCTH.

llelmocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME IIEHHOCTHU (PU3MUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MIO3HAHUS MUPA, OCHOBBI
Pa3BUTUS TEXHOJIOTHUH, BAKHEUILIEH COCTABIISIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOU TH0003HATENILHOCTH, HHTEPECA K UCCIIEIOBATENLCKOM IeITETbHOCTH.
Dopmuposanue Kyibmypol 300p06b U IMOUUOHATLHO20 OACONOYYUA:

— OCO3HAaHME LIEHHOCTH 0€30MacHOr0 00pa3a KU3HHU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
B2XHOCTH TpaBUJI 0€30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE, Ha JOPOTaX, C SMEKTPHUIESCKUM U TETIJIOBBIM
000pyIOBaHUEM B IOMAIIHUX YCIOBHSIX;

— c(OpMHPOBAHHOCTH HaBbIKA pe(IEKCUH, IPU3HAHUE CBOETO MpaBa Ha OLIMOKY U TaKOr'o JKe MpaBa y
APYyroro 4eaoBeKa.

Tpyooeoe 6ocnumanue:

— aKTHBHOE Y4acTHe B PELICHUH MPAKTUYECKHX 3a/1a4 (B paMKax CeMbH, LIKOJIbI, TOPOJa, Kpasi)

TEXHOJIOTUYECKOH 1 COIMaIbHON HAIIPABICHHOCTH, TPEOYIOIUX B TOM YHCIIE U PU3NUECKUX 3HAHUI,
— HMHTEpEC K MPaKTUYECKOMY HM3y4YCHHIO Tpodeccuil, CBI3aHHBIX C (PU3HUKOIL.
IKonozuueckoe ocnumanue:

— OpHEHTAIMs Ha TPUMEHEHUE (PU3MUECKUX 3HAHUM /Ui PELIeHUs 3a7a4d B 00J1aCTH OKpY KaroIien

CpCAbl, MIIaHUPOBAHUSA TOCTYIIKOB U OLICHKU UX BO3MOKHBIX HOCJ’IGI[CTBH?I JJISL Opr)KaIOLLIeﬁ CpCanl;
— OCO3HaHHE TIIOOATBHOTO XapakTepa AKOJOTHYECKUX MPOOJIeM U IMyTel MX pelleHHS.
Aoanmayusa odyuarouecoca K U3MEHAUUMCA YC108UAM COUUATLHOU U RPUPOOHOTL CPeObl:

— MOTPeOHOCTH BO B3aUMOACWCTBUY MIPU BHIMOJIHEHUH UCCIIEJOBAHUM U POEKTOB (PU3HUECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

— TMOBBILIECHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO IEeSTebHOCTE;

— TOTPeOHOCTH B (POPMHUPOBAHNYU HOBBIX 3HAHUH, B TOM YHCIIe (OPMYIUPOBATH UJIEH, TOHSTHS,



TUNOTE3Bl O (PU3NYECKHX OOBEKTaX U SIBICHUSX;
— OCO3HaHME Ne(PUIIMTOB COOCTBEHHBIX 3HAHUHM U KOMIETEHTHOCTEH B 001acTH (pU3HKY;
— TUIAHUPOBAHME CBOETO Pa3BUTHI B MPUOOPETEHNH HOBBIX (PU3NUECKUX 3HAHHIA;

— CTPCMIJICHHUC aHAJIM3UPOBATh U BBIABJIATL B3AUMOCBA3U IPUPOIBLI, 06mecma 1 5KOHOMHKH, B TOM

YUCJIC C UCITOJIB30BAHUEM (bI/ISI/I‘-IeCKI/IX 3HaHHﬁ;
— OII€HKAa CBOUX HGﬁCTBHﬁ C y‘-IéTOM BJIIUAHHNA HA 0pr>1<a}0u1y}0 cpe;[y, BO3MOXHBIX FHO62UIBHBIX
MOCJIECTBUM.
METAIIPEJIMETHBIE PE3YJIBTATHBI

YHuBepcanbHbIe TO3HABATEIbHBIC JEHCTBUSA

Bba3zoevie nozuueckue oeiicmeus:
— BBISBJIITH M XapaKTEPHU30BATh CYIIECTBEHHBIC IPU3HAKN OOBEKTOB (SIBJICHUH ),
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(PUKAIIUKA, OCHOBAHUS JJIsi 000OIIEHUS U CPABHEHUS,

— BBIABJISTH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B pacCMaTpPUBAEMbIX (paKTax, JaHHBIX U HAOMIOICHUSX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBJICHUSIM;

— BBIABJIATh NPUYHUHHO-CJICACTBCHHBIC CBA3U TP U3YUYCHUHN (1)I/IBI/ILICCKI/IX SIBIICHUH U IMpOLICCCOB;
ACJIaTh BBIBOJbI C UCITOJIb30BAHUEM JCAYKTUBHBIX U UHAYKTHUBHBIX YMO3aKJIIOLIeHI/II>'I, BbIABHUI'ATh

THUITIOTE3BI O B3aUMOCBA3AX (bHBH‘-IGCKHX BCJINYHH,

— CaMOCTOSITETILHO BBIOMPATh CIIOCO0 perieHus yueOHoi uznyeckoit 3a1aun (CpaBHEHNE HECKOIBKHUX
BapUaHTOB PEUICHUS, BEIOOP HanOoJIee MOAXOASIIIETO C YYETOM CaMOCTOSITEIEHO BBIJICTICHHBIX
KpUTEPUEB).

Bba3zoevie uccneoosamenvckue oelicmeus:
— HCIIOJIB30BAaTh BOITPOCHI KaK HUCCIIEA0BATEIbCKUM HHCTPYMCHT IIO3HAaHM,

— MPOBOAUTH MO CAMOCTOSITENILHO COCTABIEHHOMY ILJIAHY OTIBIT, HECIOKHBINA (PU3NYECKUI
AKCIIEPUMEHT, HEOOJIbIIIOE HCCTeI0BaHne (PU3NUECKOTO SIBICHMUS,

— ONLCHUBATHL HAa MPUMCHUMOCTb U TOCTOBCPHOCTDH HH(bOpMaL[I/IIO, MOJIYYCHHYIO B XOAC UCCIICAOBAaHUA
HJIN DKCIICPUMCHTA,

— CaMOCTOSTETHLHO (OPMYITHPOBATH 0OOOIIECHHS M BEIBOBI 10 Pe3yIbTaTaM MPOBEAEHHOTO
HaOJII0ACHNUS, OIIbITA, UCCIICAOBAHMS;

— MPOTHO3UPOBATh BO3MOXHOE JajibHElIIee pa3BUTHE (PU3MUECKHUX MPOIIECCOB, a TAKKE BBIABUTaTh

MIPEIOJIOKEHHS 00 UX PA3BUTHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Paboma c ungpopmavueii:

— TPUMEHSTDH Pa3IUYHbIE METO/IbI, ”THCTPYMEHTHI U 3aIPOCHI IIPU OUCKE U 0TOOpe HHPOPMALIUU HITH

JTAHHBIX C Y4E€TOM IPEATIOKEHHON YueOHON (PU3NIeCcKOoil 3a1auu;

— aHaJM3UPOBaTh, CHCTEMATU3UPOBATH U MHTEPIPETUPOBATH HH(OPMAIIHIO PA3INYHBIX BUI0B U GOPM
[IPEICTaBICHMS;

— CaMOCTOSITENIbHO BHIOMPATh ONTUMAIbHYIO (OpMY MpeAcTaBICHUS HH(POPMALIMY U UILUTIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, AharpaMMaMu, HHOH rpadukoil 1 uX KOMOWHAIMSIMU.

YHuBepcaabHble KOMMYHUKATUBHBIC JEHCTBUS



Obuenue:

— B X07Ie 00CYXXJIeHUs YIeOHOT0 MaTepuaia, pe3yJbTaToB Ja0OpaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOTIPOCHI 110 CYIIECTBY O0CYX/1aeMOW TEMBbI U BBICKA3bIBATh WCH, HAIICJICHHBIC HA PEUICHHE 33a[a4d U
Moj/IepKaHue 0J1aroXXenaTeIbHOCTH OOIIECHUS;

— COIIOCTABJISITh CBOU CYXACHHUS C CY>KICHUSIMU IPYTUX YUaCTHUKOB JHaliora, OOHapyKUBaTh
pasiiuyue ¥ CXOACTBO MO3UIIMI; BhIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABISATh PE3YAbTAThl BHIMOTHEHHOTO (PU3UUYECKOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEI0BAHMS, IPOEKTA).

Coemecmnasn deamenvHocms (COMPYOHUUECME0):

— TIOHUMATh ¥ UCTIOJIh30BATh MPEUMYIIECTBA KOMAHIHOW ¥ WHAMBHYaTbHON pabOThHI IPU PEIICHUN
KOHKPETHOU (pr3nyecKoi mpoOIeMBI;

— MPUHUMATD LEJIH COBMECTHON JeSTEbHOCTH, OPTaHU30BBIBAThH AEHCTBUS 10 €€ JOCTUKECHUIO:
pactpenenaTb poir, 00CyKIaTh MPOLECCHI U Pe3yIbTaThl COBMECTHOU paboThl; 0000IIaTh MHEHUS
HECKOIBKUX JIFOCH;

— BBITNIOJHSATH CBOIO YacTh Pa0OTHI, JOCTUTAs KAYECTBEHHOTO PE3YJIbTaTa 0 CBOEMY HAIMPABJICHHUIO U
KOOPJIUHHUPYS CBOU JACHCTBUS C JPYTUMHU WiIEHAMU KOMaH/Ibl;

— OIICHMBATh KAY€CTBO CBOETO BKJIAJ1a B OOIIUI MPOAYKT 110 KPUTEPHUSIM, CAMOCTOSATEIHHO
chOpMyITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

YHuBepcanbHbIC PETYIATUBHbBIC 1CUCTBUS
Camoopzanuzayus:

— BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CHUTYAIUSIX, TPEOYIOIIUX JIISl pEIIeHUsT (PU3HUECKUX
3HAHU;

— OPHUCHTHUPOBATHCSA B PA3JIMYHBIX MOAXOAAX IMPUHATUSA peI_HeHI/Iﬁ (I/IHI[I/IBI/I,Z[yaJIBHOG, IPUHATHC
pelieHus B TpyIIe, IPUHATHE PEIICHUN TPYIIION);

— CAaMOCTOSITEIIbHO COCTABIIATH AJITOPUTM peleHUs GU3NUECKO 3a1a4u UITH TUIaHaA UCCIIEOBAHUS C
y4€TOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh IIpelaraeMble
BAPUAHTHI PEILCHUN;

— J1e1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
Camoxkonmpons (pegnekcusn):
— JIaBaTh aJeKBATHYIO OIICHKY CUTYalluy U MPeIaraTh IUIaH e€ N3MECHEHNS;

— OOBSICHATH MPUYUHBI TOCTHXKCHUS (HETOCTHIKECHNUS) PE3YIIbTaTOB JICATEIIEHOCTH, TABATh OLIEHKY
MPUOOPETEHHOMY OTIBITY;

— BHOCHUTb KOPPEKTHUBBI B I€ATEIHHOCTD (B TOM YHCIIE B X0/ BBITOIHEHUS (PU3NUECKOTO UCCIIEOBAHUS
WJIM NTPOEKTa) HA OCHOBE HOBBIX 00CTOSTENHCTB, H3MEHUBIINXCS CUTYallUH, YCTAHOBJIEHHBIX OLIHOOK,
BO3HUKIIUX TPYIHOCTEH;

— OLCHUBATh COOTBCTCTBHUE PE3YyJibTaTa HCIIU U YCIIOBUAM.
3M0uu0HaJleblﬁ UHmeslieKkm:

— CTaBUTh ce0s HA MECTO APYTOro YeJIOBEKa B XOJI€ CIIOpa MITH TUCKYCCHH HA HAYYHYIO TEMY,
ITIOHUMATb MOTUBBI, HAMEPEHUS U JIOTUKY IPYyroro.



Ilpunamue cedsn u opyzux:

— MpHU3HABaTh CBOE MPaBO Ha OMUOKY MpH petieHnH (GU3NUecKuX 3a7ad UK B YTBEPKICHUIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTaThl HA 6A30BOM YPOBHE JIOJKHBI OTpaxaTh CHOPMUPOBAHHOCTh Y 00 yJaIOLTUXCSI
YMEHUM:

— HCIMOJB30BaTh MOHATHS: CUCTEMa OTCUETA, MaTepHalIbHAsl TOUKA, TPACKTOPHSI, OTHOCUTEIBHOCTD
MEXaHHYECKOTO JIBIKEHUs, Aeopmanust (yrpyras, TuiacTudeckas), TpeHHue, IICHTPOCTPEMUTEIILHOE
YCKOpEHHUE, HEBECOMOCTD U TMEePErpy3KH; LEHTP TSHKECTH; aOCOIIOTHO TBEPIOE TEIO, IEHTP TAKECTU
TBEPAOrO Tella, paBHOBECHE; MEXaHUUYECKHE KoeOaHus ¥ BOJIHBL, 3BYK, HHPPA3BYK U YIbTPA3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb,
CHEKTpPbI UCITYCKaHUs U MOTJIOLIEHus; alb(da, 6eTa 1 raMMa-u3JIydeHus, U30TOIb, SiJepHasi JHEPIeTHKA;

— pa3nuuaTh SABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHUE, CBOOOIHOE MaICHUE TEJ, PABHOMEPHOE JIBUKEHHE TI0
OKPY>KHOCTH, B3aUMOJICHCTBHE TEJI, PEaKTUBHOE JABIKEHHE, KOJeOaTeIbHOE IBHKEHHE (3aTyXaloIIne 1
BBIHY)KJICHHbIE KOJI€OaHHsI), PE30HAHC, BOJTHOBOE JABIKEHHUE, OTPaKEHHE 3BYKa, IPSMOIMHENHHOE
pacIpocTpaHeHue, OTPAKEHUE U IIPEJIIOMIICHUE CBETA, II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA,
paszioxkeHue 0e0ro cBeTa B CIEKTP U CIOKEHHE CIIEKTPAJIbHBIX [[BETOB, TUCIIEPCHUs CBETA,
€CTECTBEHHAs PaIM0aKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOr0 CIIEKTPa U3JIy4EHHUs) TI0 OMHCAHUIO UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE OMNBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3HUecKOe SIBJICHHUE;

— pacro3HaBaTh MPOSBIECHUE M3YYCHHBIX (PU3NYECKUX SIBICHHUI B OKpYXarolieMm Mupe (B TOM YHCIIe
¢bu3nueckre SBJICHUS B IPUPOJE: MPUIUBBI U OTIHBBL, ABMKeHUE T1aHeT COTHEYHOU CUCTEMBI,
PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPHUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHE,
ceificMHuYecKHe BOJIHBI, IIyHaMH, 3X0, [[BETa TeJl, ONTHYECKHE SABJICHUS B IPUPOJIe, OUOIOrHuecKoe
NeiicTBHE BUIMMOTO, YIbTPadrOoIeTOBOTO U PEHTTEHOBCKOTO U3JIy4Y€HU; €CTECTBEHHBII
paZMoOaKTUBHBIN (OH, KOCMHUYECKUE JTY4YH, PaAHOAKTUBHOE U3Ty4eHHE IPUPOJIHBIX MUHEPAJIOB;
JENUCTBUE PAAMOAKTUBHBIX U3TyYEHUN HA OPraHU3M YE€JI0BEKa), IPU 3TOM NEPEBOJIUTH MPAKTUUECKYIO

3ajjauy B yueOHYIO, BBICTIATH CYIIECTBEHHBIE CBOWCTBA/MPU3HAKY (PU3NYECKUX SIBIICHUI;

— OIIMCHIBATh U3yUYECHHBIE CBOWCTBA Te U (PU3NYECKUE SBICHUS, UCIIONB3Ys (pU3HUECKUE BETHUNHBI
(cpenHsisi © MTHOBEHHAsI CKOPOCTh TeJla IPY HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE, IIEPEMEILIEHUE,
MyTh, YIJIOBask CKOPOCTh, CUJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA TSHDKECTH, YCKOPEHHUE CBOOOIHOTO
Na/ICHUs, BEC TeJa, UMITYJIbC TeJa, UMITYJIbC CHUJIBI, MEXaHWYeCKas paboTa U MOIIHOCTb, IIOTEHIINATbHAS
SHEPrus Tela, MOJHATOrO HaJ IOBEPXHOCTHIO 3€MJIM, IOTEHLIMAIbHASI SHEPTUs CXKATOM IPY>KHUHBI,
KUHETHYECKas SHEPTHsl, MOJTHAsI MEXaHWYeCKas YHEPIUs, IEPHOJ] U YacTOTa KoJeOaHuil, UTMHA BOJIHBI,
I'POMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, [10KA3aTEb PEIOMIIEHHSI CPEIbI); IPU ONHUCAHUU
MPAaBUIILHO TPAKTOBATH (PU3UUECKUN CMBICIT UCIIOJIb3YEMbBIX BEJTHUUH, 0003HAUCHUS U €AUHUIIBI
(bu3NYECKUX BEIMYNH, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BETUUHUHY C APYTUMHU
BEJIMYUHAMU, CTPOUTH IPaUKU U3y4E€HHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

— XapaKTepu30BaTh CBOMCTBA Tell, GU3NYECKUE SIBICHUS U TPOLIECCHI, UCTIOIb3YsI 3aKOH COXPaHEHUS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLHUII CYNIEPIIO3UIIMU CUJT, TPUHIIUIT OTHOCUTEIIbHOCTH
I"anunest, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MIPEIIOMIICHUS CBETA,
3aKOHBI COXPAHEHHUS 3apsJ0BOTO M MAaCCOBOIO YMCEN IIPH SIICPHBIX PEAKIUX; PU 3TOM J1aBaTh

CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTeMaTUYeCKOe BhIPayKEHHE;



— OOBSCHATH (PU3NUECKUE TPOILIECCHI U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaIlUi
IIPAKTUKO-OPUEHTHPOBAHHOT'O XapaKTepa: BbISIBIIATh IPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH O0bsIC-
HEHHE U3 2—3 JOTUYECKUX LIaroB ¢ OMOpPOi Ha 2—3 U3YyYCHHBIX CBOMCTBA (PU3UUECKUX SBICHUH,

(U3NYIECKUX 3aKOHOB HITH 3aKOHOMEPHOCTEHH;

— pemathk pacuéTHbIE 3a1a4M (OMUpAIOLIHecs Ha CUCTEMY U3 2— 3 ypaBHEHUH ), UCTIONIb3YS 3aKOHBI U
(bopMyIIbl, cBA3BIBAIONINE (PU3NYECKHIE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a[auyl 3alMChIBATh
KpaTKOE YCJIIOBHUE, BBISBIATH HEOCTAIOUINE WK U30BITOYHbBIC JaHHBIC, BEIOMPATh 3aKOHBI U (HOPMYJIHI,
HEOO0XOAUMBIE JIS PEIICHUS, TIPOBOAUTH PACUETHI M OLICHUBAThH PEATUCTHYHOCTD MOJTYYEHHOTO

3Ha4YeHUs1 (PU3NIECKOI BETMUNHBL;

— pacrno3HaBaTh NPo0IeMbl, KOTOPbIE MOKHO PEHIUTh MPU NOMOIIH (PUIUYECKUX METOJI0B; UCHIOIB3YS
OTHMCaHUE UCCIIEIOBAHMUS, BBIIEIATH MPOBEPSIEMOE MPEION0KEHNE, OLIEHUBATh MPAaBUILHOCTD MOPSAIKA

MMPOBCACHUA UCCIICAOBAHM, ACJIaTh BbIBOAbBI, HHTCPIIPCTUPOBATL PC3YJILTAThI HaGHIO,Z[GHI/Iﬁ H OIIBITOB,

— TIPOBOJUTH OIBITHI 10 HAOIIOACHUIO (PU3MUECKUX SBICHUHN UK (PU3NYECKUX CBOIMCTB Tel (M3yueHHue
BTOpOTO0 3aKkoHa HhI0TOHA, 3aKOHA COXpaHEHUS SHEPTUH; 3aBUCUMOCTD IIEpHo/1a KojaeOaHni
NPYKUHHOTO MasTHUKA OT MAacChl Tpy3a M JKECTKOCTH MPYKUHBI M HE3aBUCUMOCTD OT aMITIHTYIbI
MaJIbIX KOJICOAHMIT; IPSMOIMHEHHOE PAacHpOCTPaHEHHWE CBETa, pas3lIoKeHHe Oeloro CcBeTa B
CTIEKTp; M3y4YEeHUE CBOMCTB M300paXEHHS B IUIOCKOM 3€pKaJie ¥ CBOMCTB M300paKEHHSI IPEAMETa B
cobuparomieli InH3e; HaOII0ICHNE CIUIOMIHBIX U JIMHEHYATHIX CIIEKTPOB M3TYYEHH): CAMOCTOSATEIILHO
coOupaTh yCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000PYTIOBaHHUS; OTIUCHIBATH XOJI ONBITA U €T0
pe3ynbTaThl, POPMYIUPOBATH BHIBOIHI;

— TPOBOJUTH MIPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeIesisl CpelHee 3HAUYCHHE
u3MepsieMoi BenuuHbI ((DOKYCHOE pacCcTOsIHUE COOMpArOIIei JTMH3bI); 000CHOBBIBATh BEIOOP criocoOa
M3MEPEHUS/U3MEPUTEIILHOTO TTPUO0pa;

— MPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C UCIOJIB30BAHUEM MPSMBIX
M3MepeHui (3aBUCUMOCTh IIYTH OT BPEMEHHU MIPH PAaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 Ha4aIbHON CKO-
pocTu; nepuoja KojiebaHuii MaTeMaTHUECKOTr0 MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yTJia
OTpa)kKeHHUS CBETA OT yIJia MaJeHus U yria MpejloMJIeHHs OT yrila NaJeHus): IUIaHUpOBaTh UCCIe10-
BaHUeE, CAMOCTOSATEIHHO COOMPATh YCTAaHOBKY, GUKCUPOBATH PE3YyJIbTAThI MOTYYEHHON 3aBUCUMOCTH
(bu3MYeCKUX BEJIMYMH B BHJI€ TaOIUI U IPaUKOB, N€IaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIEIOBAHMUS;

— MPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSSA CKOPOCTh U YCKOPEHHE Tella IPU
PaBHOYCKOPEHHOM JIBH>KEHUHU, YCKOPEHHE CBOOOIHOTO MaJIeHUs, )KECTKOCTD MPYXKUHBI, KOOPHUITUEHT
TPEHHsI CKOJBXKEHHS, MeXaHudeckas paboTa M MOIIHOCTh, YACTOTa U MepuoJl KoneOaHui
MaTEMaTHYeCKOro U MPYKUHHOTO MasiTHUKOB, ONTHYECKasl CUJIa COOMpAroIIel JTMH3bI, paliOaKTUBHBIH
¢GoH): MIaHUPOBATh U3MEPEHHUS; COOUPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHMUS,
cienyst NpeayioKeHHOM MHCTPYKLUU; BBIYUCISATh 3HAUEHUE BEJIMYMHBI U aHAJIU3UPOBATH MMOJTYyYEHHbIE

pe3yibTaThl ¢ Y4ETOM 3aJaHHOU ITOTPEIHOCTH U3MEPEHUN;
— coOroaTh MpaBwiia TEXHUKK O€30IaCHOCTH P paboTe ¢ 1abopaTOpHBIM 000pPYIOBAHUEM;

— pasnuyaTh OCHOBHBIC MPU3HAKU W3YYCHHBIX (DU3UUECKUX MOJICTICH: MaTepuaibHas TOUKa,
abCOFOTHO TBEPIOE TENIO, TOUCUHBIA ICTOYHHK CBETA, Iy, TOHKASI JTMH3a, IJITaHETapHas MOJEIb aTOMa,

HYKJIOHHad MOACJIb aTOMHOTO s/1pa;

— XapaKTepU30BaTh MPUHIIUIIEI AEUCTBUS U3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOi
Ha MX ONMCAaHUA (B TOM YHCIIE: CHUAOMETP, AATUYUKHU MOJIOKEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKETa,

9X0JIOT, OUYKH, IICPUCKOII, (bOToaHHapaT, OINITUYCCKUEC CBECTOBO/IbI, CIICKTPOCKOII, JO3UMCTP, KaMepa



BusbcoHa), ucrosnp3yst 3HaHUS O CBOMCTBAX (PU3MUECKUX SBJICHUN H HEOOXOAUMBIE (PU3NUECKUE

3aKOHOMCPHOCTH,

— HCIMOJB30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH U3YUYEHHBIX TEXHUUECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTUYECKUX MTPOLIECCOB MPH PEIICHUU YUeOHO-PAaKTUYECKUX 33/1aY;
ONITUYECKUE CXEMBI JIJIsl TOCTPOEHUS N300pakeHUi B INIOCKOM 3€pKaie U cOOMparole JIHH3E;

— TIPUBOJUTH MPUMEPHI/HAXOAUTH HHPOPMAITUIO O TIPUMEpPaX MPAKTHYECKOTO UCTIOIb30BaHUS
(bu3MYECKUX 3HAHHI B IOBCETHEBHOM KU3HU IS oOecrieueHus: 6€30MacHOCTH pu oOpaiieHuu ¢ mpudo-
pamMH ¥ TeXHHYECKUMH YCTPOWCTBAMH, COXPaHEHUS 370POBBS M COOIIOCHUS HOPM 3KOJIOTHIECKOTO
MIOBEJICHHSI B OKPY’KaIOIICH Cpeie;

— OCYILIECTBIATH MOUCK HHPOPMALIUU (PU3MUECKOTO COAEPIKaHUs B ceTU MIHTEpHET, CaMOCTOATEIBHO
(bopMyIHMpys MOUCKOBBIN 3aIIPOC, HAXOAUTH ITYTH ONPEAEICHUS JOCTOBEPHOCTH MOTYYECHHOM
nH(pOpMalUY Ha OCHOBE UMEIOLINXCS 3HAHUN U IOTIOJIHUTEIbHBIX HCTOYHUKOB;

— HCIIOJIB30BaTh IIPU BBIIOJHEHUN YUE€OHBIX 3aJJaHUN HayYHO-IIOMYJIIPHYIO JUTEpaTypy GU3NIECKOTO
COJIepKaHus, CIIPAaBOYHbIE MaTepHAJIbl, pECYpPChI C€TH VIHTEpHET; BIaaeTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTA, TpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

— CcO037aBaTh COOCTBEHHBIE MMICHMEHHBIE M YCTHBIE COOOIIEHUSI HAa OCHOBE HH(OpMaIUK U3
HECKOJIbKUX UCTOYHUKOB (PH3UUECKOTO COJIEpIKAHUS, ITyOIUIHO MPEACTABIATH PE3YyIbTAThl MPOCKTHON
WJIM UCCIIEIOBATENBCKON IEATENBHOCTH; IPU 3TOM I'PaMOTHO UCIIOJIb30BaTh U3YYEHHBIN OHATUIHBIN
amnmapat u3y4aeMoro pasjena (GU3MKU U COMPOBOXKIATH BHICTYIUICHHE IPE3CHTAIMEN C YIETOM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumeHoBaHMe pa3Je/10B U TeM IPOrpaMMBbl KosinyecTBo yacoB Jara Bujbl 1esiTeIbHOCTH Buapl, DJIeKTPOHHBIE
n/n H3yYeHHUs ¢opmbl (uudposble)
BCEro | KOHTPOJIbHbBIE | MPaKTHYeCKHe KOHTPOJISt o6pasoBaTe/bHbIE
pa6éoTsI pa6GoTsI pecypent

Paznen 1. Mexanu4yeckue siBJIeHHs

1.1. | MexaHu4eckoe IBUKEHHE U CIIOCOOBI €r0 OMMCAHUS 10 1 1 01.09.2022 | AHaym3 1 00CYX/ICHHE Pa3IMYHBIX IIPUMEPOB MEXaHUUESCKOT OJIBHIKCHHS; YerHbii http://school-
25.09.2022 oIr1poc; collection.edu.ru/

1.2. | B3anmopeiicTBae TeJ 20 0 1 26.09.2022 | HeiicTBUs C BEKTOPAMH CHII: BBIIIOJIHEHHUE 3aIaHUi 11O CIOKEHUIO U Bbiuntanuto | Tectuposanue; | http://school-
15.11.2022 | BeKTOpOB; collection.edu.ru/

1.3. | 3akonbI coxpaneHust 10 1 0 16.11.2022 | Pemenue 3ama4 ¢ MCIIOJIb30BaHUEM 3aKOHA COXPAaHEHMs! HMITYJIbCa, Konrponbnas http://school-
08.12.2022 pabora; collection.edu.ru/

Hroro no pazneny 40

Paznen 2. Mexanndeckune KoJIeGaHusI U BOJHBI

2.1. | Mexannveckne KojaedaHust 7 0 1 09.12.2022 | Ananus kone6GaHuii rpy3a Ha HUTU U Ha npyxuHe. OnpeaeaeHue 4acToThl Tectuposanue; | http://school-
25.12.2022 | xonebGaHMiI MATEMAaTUYECKOTO U NPY>KHHHOTO MasTHUKOB; collection.edu.ru/

2.2. | Mexanuyeckue BOJHbI. 3BYK 8 1 0 26.12.2022 | OGHapy»KeHHe U aHAJI3 BOJHOBBIX SIBJIICHUH B OKPYIKAIOIIEM MHPE; Konrponbnast http://school-
26.01.2023 pabora; collection.edu.ru/

Hroro no pazneny 15

Pazzen 3. DiekTpoMarHuTHOE 1MOJIEe M 3JIeKTPOMATHUTHBIE BOJTHBI

3.1. | DeKTpOoMAarHuTHOE MoJIe M JIEKTPOMATHUTHBIE 6 0 1 27.01.2023 | IMoctpoeHue paccyxaeHuii, 000CHOBBIBAIOLINX B3aHMOCBSI3b JJIEKTPUUECKOTO 1 Verusrit http://school-

BOJIHBI 09.02.2023 | MarHUTHOTO TOJEIH; 0I1poc; collection.edu.ru/

Wroro no paznery 6

Paznen 4. CBeToBblIE sIBJICHUS

4.1. | 3aKoHBI pacnpocTpaHeHHs! CBeTa 6 0 0 10.02.2023 | Pemenue 3a1a4 ¢ MCIOJIB30BAHUEM 3aKOHOB OTPAKEHHS U IPEJIOMJICHHUS CBETA; TIucemennsiit | http://school-
23.02.2023 KOHTPOJIB; collection.edu.ru/

4.2. | JInH3BI M ONTHYECKHE TPHOOPBI 6 0 1 24.02.2023 | Omnpezenenue HOKyCHOTO PACCTOSIHUS U ONTHYECKOI CUIIBI COOMpAIOIeH TTucemennsiii | http://school-
12.03.2023 | auH3BIL; KOHTPOJIb; collection.edu.ru/

4.3. | Pa3noxkeHue 6e10ro cBeTa B CieKTP 3 1 0 13.03.2023 | HaGumroneHue u 00bsiCHEHHE OITBITOB 110 ITOJTY4YEeHHU IO OJIoro cBeTa pu YcrHbIi http://school-
19.03.2023 | cino)xeHHH CBETa Pa3HBIX LBETOB; oIr1poc; collection.edu.ru/

Hroro no pazneny 15

Pazzen 5. KBantoBble siBjIeHust

5.1. | Hemyckanue  morJiomeHne cBeTa aToMoM 4 0 1 20.03.2023 | O6cysxnenue uenu oneiToB Pesepdopaa mo nccienoBaHuIo aTOMOB, TTucemennsiii | http://school-
28.03.2023 | BBIABMIKEHHE FMITOTE3 O BO3MOXKHBIX PE3YJIbTaTaxX ONbITOB B 3aBUCMMOCTH OT KOHTPOJIB; collection.edu.ru/

TIPEATIoIaraeMoro CTPOSHUsI aTOMOB, ()OPMYJIMPOBAaHNE BHIBOIOB U3
pe3yNbTaTOB OIBITOB;




5.2. | CTrpoenue aTOMHOro siipa 6 29.03.2023 | MccnenoBanue TPEKOB a4acTHI] 110 TOTOBBIM (oTorpadusiM; TIncemeHHbIH http://school-
18.04.2023 KOHTPOJIb; collection.edu.ru/
5.3. | SinepHble peakuun 7 19.04.2023 | Pemenue 3aaa4 ¢ MCHOIB30BAHUEM 3aKOHOB COXPAHEHHs MaCCOBBIX U Tectupoanue; | http://school-
05.05.2023 | 3aps10BBIX YUCEIN HA ONPECIICHUE Pe3yJIbTaTOB SACPHBIX PEaKIMil; aHaIH3 collection.edu.ru/
BO3MOKHOCTH WJIM HEBO3MOXKHOCTH sIJIEPHOIT peakIu;
Hroro no pazuery 17
Paznen 6. IloBTOpUTEIbHO-00001A0INI MOY /1B
6.1. | CucremaTn3anus u 00001EeHHE IPEAMETHOTO 9 08.05.2023 | Pemienune pacy&THBIX 3a1a4, B TOM YUCIIC IPE/ITONIATaIOIINX UCIIOIb30BaHHE Konrponbnas http://school-
COIepsKAHMs U ONBITA 1eATeTLHOCTH, (hu3KMUeCcKOl MOJEIM U OCHOBAHHBIX Ha COIAEPKAHUU PA3INYHBIX PAa3JIeiIoB paborta; collection.edu.ru/
NPHOGPETEHHOr0 MPH H3yYeHHH BCero Kypca pusnku Kypca pu3uKy;
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102




INOYPOYHOE INTAHUPOBAHHE

YckopeHue».

Ne | Tema ypoka KouunvecTBO 9acoB Hara Buabi,
n/n usydenusi | Gopmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
KOHTPOJIsI
padoThbI padoTbI

1. BBoansiit unctpyktax no Th | 1 0 0 02.09.2022 | YcTHbIi
B KaOuHeTe (PU3HKH. OIIpOC;
MarepuanbHas TOUKa.

Cucrema orcuera

2. OrnpenenieHre KOOPAUHATHI 1 0 0 05.09.2022 | ITucemeHHbIN
JBUKYLIETOCS Tena. KOHTPOJIb;
[Tepemenienue npu
MPSIMOJIMHETHOM
PaBHOMEPHOM JIBHKEHUU.

3. CxopocTts npsamosinHeiiHoro | 1 0 0 07.09.2022 | [ITucbMeHHBII
PaBHOMEPHOTO JIBHKEHUS KOHTPOITB;

4. | Ilepemeluenue npu 1 0 0 09.09.2022 | ITucemeHHbIN
NPSMOJIMHEIHOM KOHTPOJIb;
PaBHOMEPHOM JIBH>KEHUU.

S. CpenHsisi CKOpOCTh 1 0 0 12.09.2022 | TectupoBaHHuE;

6. | [IpsmonuneitHoe 1 0 0 14.09.2022 | ITucbmeHHbIN
PaBHOYCKOPEHHOE JBUKECHHUE. KOHTPOJIb;
Yckopenue.

7. CxopocTts npsMmosmueitHoro | 1 0 0 16.09.2022 | [TucbMeHHBII
PaBHOYCKOPEHHOTO KOHTPOITb;
nBrKeHHs. ['paduk ckopocT

8. | [lepemenienue npu 1 0 0 19.09.2022 | ITucbmeHHbIN
IPSIMOJIMHEITHOM KOHTPOJTb;
PaBHOYCKOPEHHOM
JBU)KEHUU.

9. | JlabopaTopHnas paborta Ne 1 1 0 1 21.09.2022 | ITpakTrueckas
«Hccnenosanue pabora;
PaBHOYCKOPEHHOTO
JIBIKEHUA 0€3 HayaJIbHON
CKOPOCTH

10. | KontponwsHas padoraNe 1 mo | 1 1 0 23.09.2022 | KonTposnbHas
Tteme« [lepemenenue. pabora;




11. | OTHOCUTENBHOCTH 26.09.2022 | YcrHbiN
MEXaHMYECKOTO JIBH>KEHUS. OIIpOC;
['eonienTpuyeckas u
reJINOIeHTPUYECKas CUCTEMa

Mupa

12. | UuepuunanbHbie CUCTEMBI 28.09.2022 | YcrHbINM
orcuera. [1epBblii 3aK0H OIIpOC;
Herorona.

13. | Bropoii 3akon HetoTona 30.09.2022 | ITucbmeHHbIN

KOHTPOJIb;

14. | Tpernii 3akoH HproTOHA 03.10.2022 | YcTHbIi

OIIpOC;

15. | CBoboaHOE MaieHue Te. 05.10.2022 | TectupoBanue;

16. | ABmxeHue Tenaa OpOIIeHHOTO 07.10.2022 | [ITucbMeHHBII
BEPTHKAIHHO BBEPX KOHTPOITb;
HesecomocTs.

17. | Jlaboparopnas pabota Ne2 10.10.2022 | ITpakTrueckas
«3mepenne yckopeHus pabora;
CcBOOOIHOTO ITaZICHUIY

18. | 3akoH BCEMHUPHOTO 12.10.2022 | [TucbMeHHBII
TATOTCHHUS. KOHTPOITB;

19. | Yckopenue cBOOOIHOTO 14.10.2022 | TectupoBaHue;
najieHust Ha 3emJiie U IpyTux
HEOECHBIX Tenax.

20. | Pemenue 3aga4 Ha TeMy 17.10.2022 | IluceMeHHBIN
«3aKOH BCEMUPHOTO KOHTPOITb;
TATOTEHUS. Y CKOPEHUE
CBOOOHOTO MAICHUS Ha
3emiie U Ipyrux HEOECHBIX
TEeNax».

21. | Pemenue 3a1a4 Ha TEMyY 19.10.2022 | ITucbmeHHbIN
«3aKO0H BCEMHUPHOTO KOHTPOJIb;

TSATOTEHUS. Y CKOPEHHE
¢BOOOIHOTO ITaJICHUA Ha
3emute ¥ Apyrux HEOECHBIX
Tenaxm».




22. | Pemenue 3a1a4 Ha TEMY 21.10.2022 | ITucemeHHbBIN
«3aKO0H BCEMHUPHOTO KOHTPOJIb;
TSATOTEHUS. Y CKOPEHHUE
¢BOOOIHOTO ITaJICHUA HA
3emute ¥ Apyrux HEOECHBIX
Tenaxm».

23. | IIpssMonuHeitHOE 1 24.10.2022 | [ITucbMeHHBIIA
KPUBOJIMHEHHOE JIBUKEHUE. KOHTPOJIb;
JIBu>keHue Tenna no
OKPYKHOCTH C ITIOCTOSIHHOU
10 MOJIYJIIO CKOPOCTBIO.

24. |IlpsamonuHelHOE U 26.10.2022 | TectupoBaHue;
KPUBOJIMHEHHOE IBUKEHUE.

JIBmokeHHe Temna mo
OKPYKHOCTH C TTIOCTOSIHHOM
0 MOAYJIO CKOPOCTBIO.

25. | UckyccTBEHHBIE CTYTHUKHU 28.10.2022 | TectupoBaHnue;
3emn.

26. | HckyccTBEHHBIE CIyTHUKH 09.11.2022 | TectupoBaHue;
3eMutH.

27. | Pemenue 3amau (Ha 11.11.2022 | IluceMeHHBIH
JIBUKEHUE 10 OKPY>KHOCTH). KOHTPOJIb;

28. | Pemenue 3amau (Ha 14.11.2022 | ITucbMeHHBIH
JBUKEHHE TI0 OKPYKHOCTH). KOHTPOJIb;

29. | Pemenue 3amau (Ha 16.11.2022 | IluceMeHHBIN
JIBUKEHUE 10 OKPY>KHOCTH). KOHTPOJIb;

30. | Pemenue 3amau (Ha 18.11.2022 | [TucbMeHHBIIH
JBUKEHHE IO OKPYKHOCTH). KOHTPOJIb;

31. | Umnynbce Tena. 21.11.2022 | TectupoBaHue;

32. | 3aK0H COXpaHEHUS UMITYJIbCca 23.11.2022 | ITucemeHHbBIN

KOHTPOJIb;

33. | 3aKOH COXpaHEHUS UMITYJIbCa 25.11.2022 | [IucbMeHHBII

KOHTPOJIb;

34. | PeakTUBHOE IBH)KEHUE. 28.11.2022 | TectupoBanue;
Pakertsl.

35. | BeiBOa 3aKOHA COXpaHEHUS 30.11.2022 | IluceMeHHBIH
MEXaHUYECKON IHEPTUuu KOHTPOJIb;

36. | BeiBo 3aKOHA COXpaHEHMUS 02.12.2022 | TectupoBaHue;

MEXaHUYECKOW SHEPTHUH.




37. | Pemenue 3a1a4 1o teme: 05.12.2022 | ITucemeHHbIN
«IuHnamuka. KOHTPOJIb;

38. | Pemenue 3amay mo teme: 07.12.2022 | ITnceMeHHEIN
«/InHamukay. KOHTpOIIb;

39. | Pemenue 3ama4 o TeMe: 09.12.2022 | TectupoBanue;
«JIluHaMuKa.

40. | KoaTponsHas padota No 2 12.12.2022 | KonTposbHas
«3aKOHBI B3aUMOJICHCTBUS U pabora;
JIBUKCHUS TEID).

41. | KonebaTenbHOE OBIKEHUE. 14.12.2022 | YcTHBII

OIIpOC;

42. | CBOOOIHBIE U BBIHYK/ICHHBIC 16.12.2022 | YcTHEIN
konebanus. KonebarenpHbie OT1poc;
cUCTEMbl. MasiTHUK.

43. | BenmuuuHbI, 19.12.2022 | TectupoBaHHuE;
XapaKkTepu3yolye
KOJIe0aTeIbHOE IBUKEHUE

44. | 'apmoHHMYECKHUE KOJICOaAHMS 21.12.2022 | YcTHbI

OT1poc;

45. | 3aryxaromue KoieOaHusl. 23.12.2022 | YcTHbIN
Brnyxaennblie koneOaHus OIIpOC;

46. | Pe3onanc. 26.12.2022 | YcrHbIl

OT1poc;

47. | JlabopaTtopHas paborta Ne 3 28.12.2022 | ITpakTrueckas
«HccnenoBanue 3aBUCUMOCTH pabora;
nepuoja U 4acTOThI
CBOOOIHBIX KOJIEOaHUIT
HUTSHOTO MasTHUKA OT €ro
JUTAHBD».

48. | PacnpocTpaHeHue koaeOaHmit 11.01.2023 | YcTHbII
B cpene. BouHbL OIpoc;

49. | dnuna BonaHbl. CKOPOCTH 13.01.2023 | ITucbmeHHbIN
pacnpocTpaHeHus BOJIH. KOHTPOJIb;

50. | UcTounuku 3ByKa. 3BYKOBBIE 16.01.2023 | YcTHbII
KOJICOAHUSI. OT1poc;

51. | BeicoTa u TemOp 3ByKa. 18.01.2023 | YcrHbrit
I'poMkoOCTh 3ByKa ompoc;

52. | 3ByKoBbI€ BOJIHBI. CKOPOCTh 20.01.2023 | TectupoBaHue;

3BYKa.




53. | PacopocTpaneHue 3BykKa. 23.01.2023 | YcrHbIf
OtpaxeHue 3ByKa. ompoc;
3BYKOBO PE30HAHC.

54. | Pemenue 3a1a4 Ha TEMY 25.01.2023 | ITmceMeHHEBIN
«MexaHU4YeCKHe KOJIeOaH!s U KOHTPOJIb;
BOJIHBI. 3BYK»

55. | KontponwHas pabora Ne 3. 27.01.2023 | KonTposbHas
ITo Teme «MexaHnyeckue pabora;
KoJie0aHus U BOJIHBL. 3BYK»

56. | MarauTHoOe€ moue. 30.01.2023 | YcrHbIi

OIIpOC;

57. | OGHapyx)eHHe MAarHUTHOTO 01.02.2023 | YcrHbi
OJIS TIO €0 JeHCTBUIO Ha OIIpOC;
aneKTpudeckuii Tok. [IpaBuio
JIEBOU PYKH.

58. | UaayKuust MarHuTHOTO MOJISI. 03.02.2023 | ITmceMeHHEBIN
MarsuTHbII OTOK. fIBIcHUE KOHTpOJIb;
IEKTPOMAarHUTHOU
WHAYKIINH.

59. | Hampasnenue 06.02.2023 | TectupoBaHue;
WHAYKIIMOHHOTO TOKA.

[TpaBuio Jlenna. SIBnenue
CaMOUHIYKIIIH.

60. |JlabopaTtopHas pabota Ne 4 08.02.2023 | ITpakTrueckas
«M3yueHue ABIEHU pabora;
IEKTPOMAarHUTHOU
UHIYKITUN.

61. | DnekTpoMarHuTHOE IOJeE. 10.02.2023 | ITucbmeHHbIN
DNEeKTPOMarHUTHBIE BOJIHBI. KOHTPOJIb;
Konnencaropsl
KonebaTenbHbIl KOHTYD
[Tonyuyenue
3EKTPOMArHUTHBIX
KOJIeOaHUH.

62. | McrouHuku cBera. 13.02.2023 | YcTHbIiA
[IpsimonuHeniHOE OIIpOC;
pacrpocTpaHeHUe CBeTa

63. | OTpaxenue cBera. 3aKOH 15.02.2023 | ITucbmeHHbIN
OTpakKeHHUsI CBETA. KOHTPOJTb;

64. | OTpaxxeHue cBeTa. 3aKOH 17.02.2023 | TectupoBaHnue;

OTpaXXCHUSA CBCTA.




65. | [1nockoe 3epkaio. 20.02.2023 | TectupoBanue;
66. | IIpenominenue cBeta 22.02.2023 | [ITucbMeHHBIIA
KOHTPOITb;

67. |Ilpenomnenue cBera 24.02.2023 | TecTtupoBaHue;

68. | JIunzel. PokycHoe 27.02.2023 | [ITucbMeHHBII
PacCTOSIHUE JIMH3BI. KOHTPOITb;
Onrudeckast cujia JUH3bI

69. | JIunzel. okycHoe 01.03.2023 | [TucpmeHHbIN
paccTosiHUE JIMH3BIL. KOHTPOJIb;
OnTHyueckast cuiia JMH3bI

70. | JIunzel. @okycHoE 03.03.2023 | TectupoBaHue;
PacCTOSIHUE JIMH3BI.

Onrudeckast cujia JUH3bI

71. | JlJabopaTtopHas pabota Ne 5 06.03.2023 | [TpakTrueckas
«ITomydenne n300pakeHUs pabora;

MIPU TTIOMOIIM COOHMpArOIIeH
JIUH3BI».

72. | U300pakeHus qaBaeMble 10.03.2023 | IluceMeHHBIH
JIMH301 KOHTpOJIb;

73. | Pemienue 3aiau Ha 13.03.2023 | ITucbmeHHbIN
MOJTy4YeHUe U300paKeHUs B KOHTPOJTb;
JMH3aX.

74. | ducnepcus ceera. LBera Ten. 15.03.2023 | YcrHbIiH

OIIpOC;

75. | lloBTOpEHHE TEMBI 17.03.2023 | ITucbmeHHbBIN
«CBeTOBBIE SIBIICHUS KOHTPOJIb;

76. | KontposbHas padota Ne 4 20.03.2023 | KonTposbHast
«DJEKTPOMATrHUTHBIC U pabora;
CBETOBBIC SIBJICHUS.

77. | TUIbl ONTUYECKUX CIIEKTPOB 22.03.2023 | YcTHbIf

OIIpOC;

78. | Ilornomienue v uCIycKaHue 05.04.2023 | TectupoBaHue;
CBETa aTOMaMH

79. | Jlabopatopnas pabota Ne5 07.04.2023 | IIpakTudeckas
«HaOronesure CIuIomHoro u pabora;

JIMHENYaThIX CIIEKTPOB
UCITYCKaHUSI»




80. | Pemenue 3aga4 o teme 10.04.2023 | ITucbmeHHbBIN
«DQNeKTpOMarHuTHbIE KOHTPOJIb;
SIBJICHUSD

81. | PammoaktuBHOCTE. Monemu 12.04.2023 | YcTHEIN
aTOMOB. OIIpOC;

82. | Jlaboparopnas pabota Neb. 14.04.2023 | ITpakTrueckas
«3mepeHne ecTecCTBEHHOTO pabora;
pamuanmoHHoro ¢oHa
JIO3UMETPOM»

83. | PamnoakTuBHEIE 17.04.2023 | TecTupoBaHHE;
MIPEBPAICHIS aTOMHBIX
smep.

84. | PagmoakTtuBHBIC 19.04.2023 | YcrHblit
IpEeBpaIeHHs] aTOMHBIX OIIpOC;
anep.

85. | DKcnepuMEeHTAIbHBIE METOIbI 21.04.2023 | YcrHbI
MCCJIEI0BAHMS YaCTHUII OIIpOC;

86. | JJaboparopuas pabota Ne 7 24.04.2023 | ITpakTrueckas
«3yuenue neneHus sapa pabora;
ypana 1o ¢otorpadun
TPEKOBY.

87. | OTKpbITHE IPOTOHA. 26.04.2023 | YcTHbI
OtxkpeiTre HeliTpoHa. CocTaB OI1poc;
aTOMHOTO sfpa. A nepHbie
CHITBI

88. | DHeprus cBszu. Jledekr 28.04.2023 | YcrHbiid
macc. OIIpOC;

89. | Henenue anep ypana. [lennas 03.05.2023 | [IucbMeHHBII
peakuus. SnepHbIiA peakTop. KOHTPOIJIb;
[IpeoOpazoBanue BHyTpeHHEH
SHEPTUH sIIEp B
ANEKTPUUECKYIO IHEPTUIO.

90. |JlabopaTtopHas paboTa Ne8 05.05.2023 | ITpakTudeckas
«M3y4yeHue TpekoB pabora;
3apsKEHHBIX YaCTHIL 110
roToBBIM (poTorpadusmy.

91. | AToMHas sHEpreTuKa 08.05.2023 | YcTHbI
buonornueckoe neicteue OIpoc;

paguanuu. 3aKoH
PaAMOaKTUBHOIO pacmaja.
TepmosinepHas peakuusi.




92. | Pemienue 3aay no teme 1 10.05.2023 | ITucbmeHHbIN
«SnepHas pusnkay KOHTPOJIb;
93. | KonrponbHas padora Ne 5STlo | 1 12.05.2023 | KouTposbHas
teMe «CTpoeHue aToma u pabora;
ATOMHOTO SIAPAY.
94. |IloBTOpeHue Kypca GU3NKU 1 15.05.2023 | ITucbmeHHbIN
KOHTPOJTb;
95. | [loBTOpeHue Kypca hu3nKu 1 17.05.2023 | YcTHbII
OIIpOC;
96. |IloBTOpeHue Kypca GU3UKU 1 19.05.2023 | YcrHblit
OIIpOC;
97. | IloBTOpeHue Kypca hu3nKu 1 22.05.2023 | YcTHbIi
OIIpOC;
98. | IloBTrOpenue Kypca GU3NKH 1 24.05.2023 | TectupoBaHue;
99. | [loBTOpeHue Kypca hU3nKu 1 25.05.2023 | YcTHbIi
OIIpOC;
100. | [ToBTOpeHue Kypca GuU3uKu 1 26.05.2023 | YcrHbIl
OIIpOC;
101. | UToroBast KOHTpOJIbHAS 1 29.05.2023 | KonTposbHast
pabora. pabora;
102. | AHanu3 UTOrOBOM 1 31.05.2023 | YcrHblit
KOHTPOJIbHON paOOTHI. OTIpoc;
OBIIEE KOJIMYECTBOYACOB | 102
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YYEBHO-METOJNUYECKOE OBECHIEYEHHME OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYHEHUKA

®dusnka 9 knace/ [epeimkua A.B., ['ytHuk E.M., OO0 «/IPO®A»; AO «M3narensctBo [IpocBemenney;
BBenute cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI JIUIA YYHUTEJIA

1. ®usuka. 9 ki1.: yueOHUK 1151 001eoOpazosar. yupexaenuit/ A.B. [Tepeimkun, E.M. I'yTHUK -

M.: JIpoda, 2020.

2. COopHuUK 3a1a4 10 ¢u3uKe st 7-9 KiaccoB 001eodpazoBaTenbHbIX yupexaenuit / B.W. Jlykamuk, E.B.
WBanosa. — M.: IIpocsemenue, 2019.

3. ®usuka. 9 knacc: yuedbHo-Meroanyeckoe nocooue/ A.E. Mapon, E.A. Mapon. — M.: [lpoda,

2019.

4. ®uzuka. 9 kiacc. [loypounsie minansl o yueoHuky A.B. Ileprimkuna. / coct. B.A. IlleBioB — Bonrorpan:
Yuurens, 2019.

5. l'enpenmureitn JI.O., Kupuk JI.A., I'ensdrat .M. Pemenne kimo4eBbIxX 3a1a4 1o (pu3MKe 1711 OCHOBHOM
mkoJbl. 7-9 knaccel. — M.: MJIEKCA, 2019.

6. KoHTposbHbIe U camocTosITeNbHBIE padoThl O pu3nke. 9 kiacc: k yueonuky A.B. Ilepsikuna, E.M.
I'ytauk «®usuka 9 xknace» / O.U. I'pomuieBa. — M.: U3natenscTBo «OKk3ameny, 2020.

7. Tectol o ¢pusuke. 9 kimace: k yaeouuky A.B. Ilepeimkuna, E.M. I'yrauk «®usuka 9 kinacey / O..
I'pomiieBa. — M.: U3naTensctBO «OK3aMen», 2021.

8. dusuka. 9 kimacc. Temarnueckue TeCcTOBBIE 3aHaHus 11 moarorosku k 'MA. / aBt.-coct.: M.B. bolinenko,
O.H. MupoukuHna. — Apocnasib: OO0 «Akanemus pazButus», 2020.

9. Ieppimkun A. B. COoopHuK 33124 110 (usuke.7-9. — M.: Dk3amen, 2019.

10. Bonkos B.A. [Toypounsie pa3paboTku no ¢pusuke, 9 kinacc. — M. BAKO, 2019.

11. Peanuzamus 06pa3oBaTeNbHBIX MPOrPaMM €CTECTBEHHOHAYYHOM U TEXHOJIOTHYECKOM HAIpPaBIeHHOCTEH
no ¢usmke ¢ ucnosibzoBanueM obopynoanus nenrpa « TOUKA POCTA»7-11 knaccel/MUHUCTEPCTBO
npoceemnienus Poccuiickoit @enepannn/,2022r.

12. TexHomorn4eckne KapThl YpOKOB.

HHAPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru/



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPY/IOBAHHUE

CnpaBoyHbI€ TaOJIUIIBI;

Hcnonp3yemble TEXHUYECKUE CPEIICTBA:

* [IepcoHanbHbBI KOMITBIOTEP

* MyJbTUMEIUITHBII TPOEKTOP

OO6pa3zoBaTenbHbIC TUCKH

YueOHbIe JEMOHCTPAIIUH 110 BCEMY KYpPCY (PU3HKHA OCHOBHOM IIKOJIBI C MMOAPOOHBIMU KOMMeHTapusimMu. DVD
nuck.6 ML Apcenan oGpa3zoBaHus

[Ipe3enTanuu, Co31aHHbIE YUUTENEM U IETbMU B Ipoliecce 00pa3oBaTeIbHOrO MpoLiecca 1Mo Kax a0t
H3y4yaeMou Teme

Kommuext pusuueckoro 'MA ob6opynoBanus 1)1t MPOBEACHHS J1a00PaTOPHBIX padoT.

OBOPYJOBAHMUE 1151 IPOBEJEHUS IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JNTEMOHCTPALIUN

Kommiekt o6opynoBanus Llentpa «Touka poctay
MynbTUMETUITHBINA TTPOESKTOP,000pyI0BaHKE IS AEMOHCTPAITUN, TPOBEACHUS JIA0OPAaTOPHBIX padboT ¢
MYJIbTHIATYUKAMU






