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HOACHUTEJIBHAA 3AIIMCKA

Copneprkanue mporpaMMbl HaIPaBJICHO HA OPMHUPOBAHUE €CTECTBEHHOHAYYHON IPAMOTHOCTH YYAIIUXCS U
OpraHu3aIUIo U3y4eHUs] PU3UKU HA JeITeIbHOCTHOM OCHOBE. B Hell yUnTHIBalOTCS BO3MOKHOCTH MPEIMETA
B peamm3anuu tpeboBannii ®I'OC OOO K miaHUPyeMbIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yibTaTaM
o0y4eHus1, a TaK)Ke MEXKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHMUsL.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «®U3UKA)

Kypc ¢pusnkn — cucreMooOpa3yromuid Aj1si eCTECTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEN, OMOJIOTHEH, acTpOHOMUEN
u ¢usnueckoil reorpadueit. @u3znka — 3TO MPEAMET, KOTOPHII HE TOJIBKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUPa, HO U IPEJOCTaBseT HanboJiee sicHbIe 00pa3iibl IPUMEHEHHUS] HAYYHOTO
METO/Ia MO3HAHMUs, T.€. ClI0c00a NOIy4EHUs JOCTOBEPHBIX 3HaHU 0 mupe. Hakonen, gusuka — 310
MpeIMeT, KOTOPBIN Hapsy C IPYrUMHU €CTECTBEHHOHAayYHBIMU NPEAMETaMHU AOJDKEH JaTh UIKOJIbHUKAM
IpeJCTaBIeHUE 00 YBJIEKATEIbHOCTH HAYYHOTO UCCIIEOBAHUS U PAIOCTH CAMOCTOSITEIbHOIO OTKPBITHSI
HOBOTO 3HAHMUSL.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IrpaMOTHOCTH M MHTEpeca K HayKe y OCHOBHON Macchl 00yJaromuxcs,
KOTOpBbIE B JaibHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax aesrenbHocTH. Ho HE MeHee
BAYKHOM 3a1a4eyl ABJIACTCS BBIBICHHUE U IIOJrOTOBKA TAIAHTIIMBBIX MOJIOABIX JIIOJCH JUIS IIPOJNOJKEHUS
o0Opa3oBaHus U AajdbHEHIIEH TPopecCnOHATBHOM IS TETbHOCTH B 00JaCTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUH HOBBIX T€XHOJOIMi. COrIacHO NPUHATOMY B MEXIyHApOJIHOM COOOILECTBE
omnpenenenuto, EctecTBeHHOHay4YHasi TpaMOTHOCTh — 3TO CIIOCOOHOCTh YEJIOBEKA 3aHUMAaTh aKTUBHYIO IPaX-
JAHCKYIO TMO3ULMIO 10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UACIMH. HaydHO rpaMOTHBIN YETI0BEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYXJIEHUU IIPOOIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOYET OT HEro CeIyIOUINX KOMIETEHTHOCTEM!:

— HAY4YHO OOBACHATH SIBJICHUA,
— OLOCHHMBATHh U IIOHUMATh 0COOEHHOCTH HAy4IHOI'O UCCJICNI0BAHNA,
— HHTCPpHNPCTUPOBATH JAHHBIC U UCIIOJIB30BATh HAYYHBIC NOKA3aTCIILCTBA JIS ITOJIYYCHH S BBIBOOB.

N3yuenue ¢puznku cnocoOHO BHECTH pelIaroIuii BKIaa B GOpMUPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTHU O0yYarOIMINXCS.

HEJIN U3YYEHUA YYEBHOI'O IIPEIMETA «®PU3UKA»

Lenu n3yyenus (U3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
IpernoiaBaHus yueoHoro npeamera «Pu3nkay B 00pazoBaTeIbHbIX opranuzaiusax Poccuiickoit denepanumy,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHOU petennem Kosternn
MunucrepcTBa npocserienus Poccuiickoit @enepanuu, npotokos ot 3 aekadps 2019 r. Ne [TK-4BH.

Lenu u3ydyeHus: GU3UKH:

— TNpUOOpeTeHHEe UHTEpeca U CTPEMIICHHUS 00YyJaIOIIMXCsI K HAYYHOMY U3YYEHHUIO TTPUPOIBI,
pa3BUTHE WX MHTEIUIEKTYaIbHbBIX U TBOPYECKHX CIIOCOOHOCTEH;

— Pa3BUTHUC Hpe,[[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC NO3HAHUA U (I)OpMI/IpOBaHI/Ie HUCCICA0BATCIBCKOI'O

OTHOIICHUS K OKPY’KAlOIUM SBJICHUSIM,



— (opMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUs] OCHOB CTPOCHUS MaTEPUHU
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (dopMupoBaHKE MPEACTABICHUHN O POJIM PU3UKH IS PAa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHUH;

— pa3BUTHUE NPEACTABIECHUIN 0 BO3MOXHBIX chepax Oyayliei npodeccnoHaIbHOM 1A TENbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY O0YYEHHUIO B 3TOM HAIIPABIICHHH.

JlocTKkeHHe 3TUX 11eJIel Ha YPOBHE OCHOBHOTO 00111€T0 00pa30oBaHus 00€CTI€UNBACTCS pEIICHUEM
CIICAYIOIINX 3a1a4:

— TpUOOpETeHHE 3HAHMI O JUCKPETHOM CTPOCHUU BEUIECTBA, 0 MEXaHUYECKUX, TETUIOBBIX,

QJICKTPUYCCKHUX, MATHUTHBIX 1 KBAHTOBBIX ABJICHUAX

— MpUOoOpeTeHne YMEHUI OMHUCHIBATh U OOBACHITH (PU3UUECKUE SBJICHUS C UCIIOJIH30BAHUEM
MOJIyYCHHBIX 3HAHU;

— OCBOEHHE METOJIOB PEILIEHUs MPOCTEUIINX PACUETHBIX 3a]1a4 C UCIOIb30BaHUEM (PU3MUECKUX

MO)]eJ'IeI\/’I, TBOPYECKUX U MPAKTUKO-OPUCHTHPOBAHHLIX 3a/1a4;

— pa3BUTHE YMEHUI HAOII01aTh IPUPOIHBIE SABJICHUS U BBITIOJIHATH OMBITHL, 1a0OpaTOpHBIE PAOOTHI U

OKCIICPUMCHTAJIBHBIC UCCICIOBAHUS C UCITIOJIB30BaHUEM U3MECPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE TPUEMOB pabOTHI ¢ HHPOpMAITHEH PU3NIECKOTO COACPKAHNUS, BKITFOUYast HHPOPMAIIUIO O
COBPEMEHHBIX JOCT)KEHUAX (PU3MKH; aHAIN3 U KPUTUYECKOE OI[EHUBaHHe WH(OpMaLInu;

— 3HAKOMCTBO €O chepamMu MpoheCCHOHATBHON JACATEIHPHOCTH, CBSI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUSX (PU3UUECKON HAYKH.

MECTO YYEBHOI'O IPEIMETA «®PU3UKA» B YYHEBHOM IIJIAHE

B cootBercTtBHmM ¢ PI'OC OOO dusuka sBiaseTcs 00s3aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oOurero oopazoBanus. JlaHHas mporpamma npeaycMaTpuBaeT u3ydyeHue Gu3nku Ha 6a30BoM ypoBHE B 9
kiacce B 006éme 102 gaca o 3 4aca B HEZEIIO.



COJAEPKAHME YYEBHOI'O ITPEJIMETA

Pa3zgen 1. Mexannueckue siBJICHUA

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUUECKOIO
JNBUKEHUs. PaBHOMEPHOE IPAMOJIMHEWHOE ABIKeHUEe. HepaBHOMEPHOE PSAMOJIMHEMHOE BHKEHUE.
CpenHsis 1 MTHOBEHHAsi CKOPOCTb Tejla IPU HEPAaBHOMEPHOM JIBU>KEHUM.

VYckopenue. PaBHoyckopeHHOE npsiMosInHelHoe aBmkeHne. CBoOoiHoe nagenue. OnbIThl [ anmies.

PaBHOMepHOE ABMKEHUE 110 OKpY)HOCTU. [lepros n yactora oOpaiienus. JIuneiiHas u yriioBas CKOPOCTH.
LlenTpOocTpeMUTENBHOE YCKOPEHHE.

IIepssiii 3axkoH HeroTona. Bropoit 3akoH Hetotona. Tpernii 3akon Herorona. [IpuHnmn cyneprnosunuun
CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEeHHUS CKOJIBXKEHUS, CHIIa TPEHUS TIOKOSI, TPYTHE BUIBI
TPEHUSL.

Cuna TSKeCTH U 3aKOH BCEMUPHOTO TSATOTEHUs. Y CKOpEeHHE CBOOOIHOTO MajieHus. [BuxkeHue rmiaHer
Bokpyr Connua (MC). IlepBas kocmuueckas ckopocTb. HeBeCOMOCTb U Ieperpy3KH.

PaBHOBecue maTepuanbHON TOUKH. AGCOIOTHO TBEP0€ Teno. PaBHOBecHe TBEPIOTO Teja ¢ 3aKpeTUIEHHON
OChI0 BpanieHus. MomeHT cuibl. L{eHTp TsxecTH.

Nmnynsc tena. 3menenne nmnynsca. Mmynbsce cuiel. 3aKkOH COXpaHEHHUs UMITyJibca. PeakTuBHOE
newkenue (MC).

Mexannyeckast pabota 1 MOIIHOCTb. PaboTa cui TskecTu, ynpyroctu, TpeHust CBsi3b SHEPTrUu U paboThI
IToTeHnmanpHas 3HEPrus Teja, MOJAHATOrO Hal IOBEPXHOCTHIO 3eMid. [loTeHImanbpHas SHEprus CKaTou
npyxuHbl. Kunetnueckas s1eprusi. Teopema 0 KHHETUYECKOUW SHEPrun. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIHU.

Hemoncmpayuu

Habmonenne MexaHn4ecKoro JBMKEHHsI Tela OTHOCUTENIBHO Pa3HbIX Tell OTCUETa

CpaBHeHHeE IyTel U TPAEKTOPHIA IBUKEHHSI OJJHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TeJl OTCUETa
N3mepenue cKOpOCTH U YCKOPEHUS MPSIMOJIMHEMHOTO JBUKCHHUS

HccnenoBanue mpu3HAKOB PaBHOYCKOPEHHOTO JIBUYKEHUS

ok wn PR

HaGnronenue aBuKeHUs Teja 1Mo OKPY>KHOCTH

6. HabGmronenne MexaHM4eCKUX SIBICHUH, MPOUCXOAIINX B cucTeMe oTcuéra « Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOHHeTa (QU3UKU

7. 3aBHCHMOCTbH YCKOPEHHUS TeJia OT MACChl TeJia U IEHCTBYIOIIEH Ha HETO CHIIBI

8. HaGmronenue paBeHCTBA CHIT IIPU B3aUMOICHCTBHH TEIT

9. M3MeHeHue Beca Teja MpU YCKOPEHHOM JIBHXKEHUU

10.Ilepenaua umiynbca npyu B3aMMOJAEHCTBUU TEJ

11.ITpeoOpa3oBanHus SHEPTUH MPU B3aUMOACHCTBUU TEN

12.CoxpaHeHue UMIyibca Mpy HEYNPYroM B3auMOIEHCTBUI

13.CoxpaHeHue UMITyabca MpH aOCOTIOTHO YIPYTOM B3aUMO/ICHCTBUI

14.HabnroeHre peakTUBHOTO JBIKEHUS

15. CoxpaHeHHe MEXaHUYEeCKOU SHEPTUHU MpU CBOOOIHOM MaeHUN

16. CoxpaHeHre MEXaHUYECKON SHEPTUU NIPH JABMKEHUH TeJla M0 ACUCTBUEM TIPYKUHbI

Jlabopamopnwie padbomul u onvimul
1. KoHcTpyupoBaHHe TpakTa Uil pa3roHa U JalbHEHIIer0 paBHOMEPHOTO IBHKEHHUS [IApUKa WITH
TEeHKKU

2. OHpe,Z[eJ'ICHI/IC cpez[Heﬁ CKOPOCTHU CKOJIbXKCHU 6pyCI<a WJIM ABUXKCHUS IIapUKa 110 HAKJIOHHOM



TUIOCKOCTH

3. Ompenenenue ycKOpeHHUs Tella MPH PaBHOYCKOPEHHOM JBIKEHHH MO HAKIIOHHOH MIOCKOCTH

4. VlccnenoBaHue 3aBUCHMOCTH IIYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBIKCHHH 0€3 HaualbHOM
CKOPOCTH

5. IIpoBepka runoTe3bl: €Cliv MPH PAaBHOYCKOPEHHOM JIBIXKEHHH 0€3 Ha4albHON CKOPOCTH IYTH OTHOCSITCS
KaK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOUINE MPOMEXKYTKH BPEMEHU OJIMHAKOBHI

6. MccnenoBaHne 3aBUCHMOCTH CHIIBI TPEHHSI CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS

7. Ompenenenune Ko3hGUIHEHTA TPESHUS CKOIBKECHUS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Ompenenennie pabOTHI CHITBI TPEHUS IPH PABHOMEPHOM JIBIDKCHHUH TeJIa IO TOPU30HTAIBHON
MOBEPXHOCTH

10.Onpenenenne pabOTHI CHIIBI YIIPYTOCTH TPH MOJABEME TPY3a C HCIOIH30BAHUEM HETIOABMKHOTO 1
MOABMKHOTO OJIOKOB

11.M3yuenue 3akoHa COXpaHEHUS SHEPTUU

Paznen 2. Mexaunueckue KoJ1e0aHUs M BOJIHDI

KonebarenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTHKU KOJIeOaHUil: Mepuo/l, 4acToTa, aMILIUTY/Ia.
Marematuueckuil U IpyKUHHBIN MasTHUKH. [IpeBpatieHre sHepruu npu KouedaTeIbHOM JBUKEHUU.
3aryxatomue kosiebanus. Beinykaennbie konebanus. Pesonanc. Mexannueckue BotHbL. CBOMCTBA
MeXaHU4YeCKuX BOJH. [Ipo nonpHbIE U onepeyHble BOJIHBL. [lJIHA BOJHBI U CKOPOCTH €€ pacipoCTpaHEHUSI.
MexaHu4eckne BOJHBI B TBEPIOM Teine, cericMuueckue BosHbI (MC).

3ByK. 'poMKOCTB 3ByKa U BhIcOTa TOHA. OTpakeHue 3Byka. H(}pa3Byk U ynbTpa3ByK.

Hemoncmpayuu

1. HaGnronenune koaebanuii Tl o1 ASMCTBUEM CHITBI TSKECTH M CUJTBI YIIPYTOCTH
2. Habmonenue kosiebaHuii Tpy3a Ha HUTH M HA TIPY)KUHE

3. HabGmroieHne BBIHYKICHHBIX KOJIeOaHUI 1 pe30HaHCa

4. PactipocTpaHEeHHE TTPOJIOJIBHBIX M IMIOTIEPEYHBIX BOJH (HA MOIEIIN)

5. HabmroieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBI

6. AKyCTHYECKHUI pe30HaHC

Jlabopamopnwie pabomot u onvimaul

1. Onpenenenue 4acTOTHl U NepHOa KOJIeOaHUN MaTEMaTUYECKOTO MasTHUKA

2. OmnpenenieHre 4YacTOTHI U Mepro/ia KoJieOaHHii MPYKUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH TIEpHUOIa KOJeOaHUH MOIBEIIEHHOTO K HUTH Ipy3a OT AJUHBI HUTU

4. VccnenoBaHue 3aBUCMMOCTHU NIepHoa KoJaebaHu MPYKUHHOTO MasgTHHUKA OT Macchl Tpy3a

5. [IpoBepka HE3aBUCUMOCTH MEepHO/ia KoJIeOaHUii Ipy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a

6. ONBITHI, IEMOHCTPUPYIOIIKME 3aBUCUMOCTH IMEPUO/Ia KOJIEOaHHH MPYKMHHOTO MasiTHUKA OT Macchl rpy3a
1 XKECTKOCTU NPYKUHBI

7. 3mepeHune yCKOpeHus CBOOOTHOTO MaIeHuUs

Pasznen 3. 3HeKTp0MaFHI/ITHOQ MOJI€ U 3JICKTPOMATrHUTHBIEC BOJIHBI

3J'IeKTpOMaFHI/ITHOC TI0JIC. 3HCKTpOMaPHI/ITHLIC BosiHbI. CBO¥iCcTBA SJICKTPOMArHUTHBIX BOJH IMxana
QJICKTPOMArHUTHBIX BOJIH. Hcnons3oBanue QJICKTPOMATrHUTHBIX BOJIH JJIA COTOBOM CBSI3U.
3J'IeKTpOMaFHI/ITHa${ npupoaa CBCTaA. CKOpOCTL cBeTa. BomHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu
1. CpoiicTBa 3J€KTPOMAarHUTHBIX BOJH
2. BoHOBEIE CBOMCTBA CBETA



Jlabopamopusie pabomut u onvimul

1. VI3ydyenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBbIO MOOHIIBHOTO TenedoHa

Pa3nen 4. CBeToBbIC ABJICHUA

JlygyeBas monens cBeta. Mcrounuku cBera. [IpsMoinnHelinoe pacnpocTpaneHue ceera. 3artMenus CosHIa u
Jlynbl. OTpakenue ceta. [Lmockoe 3epkano. 3aKOoH OTPaKEHHsI CBETA.

[Ipenomnenue cBera. 3akoH npenomiieHus cBeTa. [loHOe BHyTpeHHEee oTpaxkeHne cBera. Vcnoap3oBanue
IMOJHOI'O BHYTPCHHET'O OTPAKCHUSA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xox myuent B muH3e. Ontuyeckas cucrema (poroanmnapara, Mukpockomna u teieckona (MC). I'ma3
KaK ONTHYECKast CUCTeMa. BIM30pyKOCTh U TaIbHO30PKOCTb.

Paznoxenne 6enoro ceera B criekTp. OnbiTel HetoToHa. ClioskeHue CeKTpaIbHBIX IBETOB. Jlucnepcust
CBeTa.

Jlemoncmpayuu

[IpssMonMHENHOE pacIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuenue n300pakeHUil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomiienue cBera.

OnTrnyecknii CBETOBOI.

Xox nydeit B cobuparoriei JuHs3e.

XoJ Jydell B pacCEeMBArOIIEH JIMH3E.

O N R WDNRE

[Tony4yeHue n300pakeHU ¢ TTOMOIIBIO JINH3.

©

[Ipunnun aeicTBus doToanmapara, MUKPOCKOTIA U TEJIECKOTIA.
10.Monenn riaza.

11. PaznoxeHue Oeoro cBeTa B CIEKT).

12.Tlony4yenue 6e0oro cBeTa MpH CIOKEHUU CBETa Pa3HbIX LIBETOB.

Jlabopamopnuwie pabomot u onvimaul

1. UccnenoBanue 3aBUCUMOCTH YTjla OTPa)K€HHUs CBETOBOIO JIy4a OT yIJia MajeHus.

2. U3ydyeHue xapakTepuCTUK U300paskeHuUs IpeaMeTa B INIOCKOM 3epKajie.

3. UccnenoBanue 3aBUCUMOCTH YyIJia MPETOMIIEHHUSI CBETOBOTO JIyda OT yIJla MaJeHHs Ha TPaHUIle «BO3AYX
—CTEKJIO».

4. TTony4yeHue n300paxeHmii ¢ TOMOIIbIO COOMPAIOIIEH JTHH3BI

5. Omnpenenennie HOKYCHOTO PaCCTOSHUS M ONTHYECKOMN CHIIBI CO OUpPAIOIIEH JINH3BI.

6. OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. ONbITHI IO BOCTIPUATHUIO [[BETA MPEAMETOB IPU UX HAOIIOACHUH Yepe3 LIBETOBbIE (PUIIBTPHI.

Pa3zgen 5. KBanroBrle siBJ1eHUS

OmnbiThl Pesephopaa n nnanerapras Mmozaenb atoMa. Mognens aroma bopa. Mcnyckanue u noriomnieHue
cBeta aroMoM. KBaHTbl. JInHEUaTbie CIIEKTPHI.

PagnoaktuBHOCTB. Anb(a, 6eTa 1 raMma-usinyueHus. CTpoeHure aToMHoro siapa. HykinoHnHast Moienb
aTOMHOTO sapa. M30Tomsl.

PannoaktusHele peBpaieHus. llepuon nomypacnana aTOMHBIX sED.

SnepHsle peakiMy. 3aKOHBI COXPaHEHMS 3apsI0BOIO U MAaCCOBOTO YMCEN. DHEPrusl CBSA3H aTOMHBIX SAEP.
CBs3b Maccel M 3Hepruu. Peakiuu cuntesa u aenenus saep. Mcrounuku sneprun Connna u 38€31 (MC).

Snepuas sHepreTuka. J[edCTBUS paJl0aKTUBHBIX U3Y4YEeHUH Ha )kuBble oprann3Mel (MC).

Jemoncmpayuu



1. Crextpsl U3i1ydyeHus U NOIJIOLIEHHUS.

2. CriekTpbl pa3InyHbIX I'a30B.

3. CrekTp BOoOpOAA.

4. HabmoneHnue TpekoB B kamepe Buibcona.

5. PaboTa cuéTurka HOHU3UPYIOIIUX U3ITyYCHUH.

6. Perucrpanus u3irydeHus NpUpOIHBIX MUHEPAJIOB U TIPOTYKTOB.

Jlabopamopusie padbomul u onvimul

1. HabGmroieHue CIIONIHBIX M JTMHEHYATBIX CIICKTPOB H3ITyYCHHUS.

2. UccnemoBanue TPEKOB: M3MEPEHHE SHEPTUH YACTHIIBI TI0 TOPMO3HOMY IyTH (110 poTorpadusim).
3. U3mepenue paaroakTUBHOTO (hOHA.

IloBTOpPUTEILHO-00001IaK0IIMIT MOYJ/Ib

[ToBTOpHUTENBHO-0000IIAIOIINIT MOTY/Tb TIPEAHA3HAYEH JIJIsi CUCTEMATU3AIMH U 0000IICHUS TPEIMETHOTO
COJIep’KaHuUs U OTbITA EATEIIbHOCTH, TPUOOPETEHHOTO MPHU U3YUEHUH BCETo Kypca (PU3UKH, a TaKkxKe AJs
moAroToBkH kK OCHOBHOMY rOCyJapCTBEHHOMY 9K3aMeHy 10 QU3uKe AJis 00y4Jaroninuxcs, BHIOPABIINX 3TOT
y4eOHBII MpeIMeT.

[Ipu u3ydeHnn TaHHOTO MOIYJIS PEAIU3yIOTCA U CUCTEMATU3UPYIOTCS BUABI AEITEIbHOCTH, HA OCHOBE
KOTOPBIX 00ecreunBaeTcs JOCTHKEHHNE TPEIMETHBIX U METANPEIMETHBIX IUIAHUPYEMBIX Pe3y/IbTaTOB
oOyueHusi, popMuUpyeTcs eCTECTBEHHO-HAay4YyHasi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METO/I0B HCCIIEA0BaHUS
SIBIICHUN TIPUPOJIbI U TEXHUKH, OBJIAJIEHUE YMEHUSIMH OOBIICHIATH (PU3NUECKUE SIBJICHUS, TPUMEHSS
IIOJIy4EeHHbIE 3HAaHUS, peIllaTh 3a/1a4i, B TOM YKCIIE KAU€CTBEHHBIE U 3KCIIEPUMEHTAJIbHBIE.

[TpuHIMINATBHO AEATENBHOCTHBIN XapaKTep JAHHOTO pa3Jiena peanus3yeTcs 3a CU€T TOro, YTo yJaluecs
BBITOJIHSOT 33]aHUs, B KOTOPBIX UM MPEAIaraeTcs:

— Ha OCHOBE MOJIYYEHHBIX 3HaHUHN Paclo3HaBaTh U HAYYHO OOBACHATH (PU3UUYECKUE SIBJICHUS B
OKpY’Karollel NpUpoJie U MOBCETHEBHOM KU3HH;

— HCIIOJIb30BAaTh HAYYHBIC MCTO/AbI UCCIICAOBAHUA (1)I/IBI/ILICCKI/IX HBHGHHﬁ, B TOM 4HCJIC A1 IIPOBEPKU
THUIIOTE3 U NIOJIYYCHUA TCOPETUICCKHUX BEIBOOOB;

— OOBACHATH HAay4YHbIC OCHOBBI HauboJIee BaXKHBIX I[OCTI/I}KGHI/II\/'I COBpPEMECHHBIX TCXHOJ’IOFHﬁ,
HAIpuMEp, MPaKTUICCKOI0 UCII0JIb30BaHU Pa3JIMYHbIX NCTOYHUKOB SHEPIU HAa OCHOBEC 3aKOHA IIpeC-
Bpall€HUA U COXpPAHCHHUA BCCX N3BCCTHLIX BUJIOB SHCPIUU.

Ka)KI[aSI N3 TCM JaHHOT'O pa3aciia BKIIHOYACT SKCIICPUMCEHTAJIbHOC HCCIICIOBAHUC o6o6u1afomero
XapakKTepa. Paznen 3aBCPUIACTCs ITPOBCACHHEM JUArHOCTUYECKOM U oueHquoﬁ pa6OTBI 34 KypcC OCHOBHOM

HIKOJIBI.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

Nzyuenne ¢puznku B 9 Ki1acce HAMpaBJICHO HA JIOCTHKEHUE 00yYarOIUMUCS TUYHOCTHBIX,
MeTanpeIMETHBIX U IPEJAMETHBIX PE3Y/IbTaTOB OCBOCHUS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe 6ocnumanue:
— IMpOSIBJIIEHHE UHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOHN (PU3NUECKON HAYKH;
— LIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX (PU3UKOB.
I'paxcoanckoe u 0yxo6no-npascmeennoe 60cnumanue:

— T'OTOBHOCTH K aKTUBHOMY Yy4aCTHUIO B O6CY)KI[€HI/H/I 06HI€CTB€HHO-3H&'—II/IMI)IX " 3THYCCKHUX HpO6J'IeM,

CBA3aHHBIX C MPAKTUYCCKUM ITPUMEHCHUEM I[OCTI/I)KCHI/II\/JI (1)I/ISI/IKI/I,
— OCO3HaHHMEC BaA’)KHOCTHU MOPAJIbHO-3THYCCKHUX IMMPHUHIUIIOB B JCATCIbHOCTH y‘IéHOFO.
Icmemuueckoe eocnumanue:

— BOCIPUATHE ICTETUYECKUX KauecTB (PU3NUECKON HaAyKU: €€ TapMOHUYHOTO TOCTPOEHUSI, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH.

l[enuocmu HAYYHO20 NO3HAHRUAZ

— OCO3HaHHE HEHHOCTH (PU3NYECKON HAYKU KaK MOIIHOIO MHCTPYMEHTA MO3HaHUsI MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIIEN KYJIbTYPHI;

— pa3BUTHE HAY4YHOH JIF0O03HATEIILHOCTH, HHTEPECca K UCCIIeI0BATENbCKON AEATEIbHOCTH.
Dopmuposanue Kyibmypol 300p08b5 U IMOUUOHATLHO20 ONA2ONOTYHUA:

— OCO3HaHHUC ICHHOCTHU 0e301acHOTO 06pa3a KN3HH B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
Ba’>XHOCTH ITpaBHJI 0e30macHoOro INOBEACHM HAa TPaHCIIOPTE, HA AO0POrax, € SJICKTPUUCCKUM U TCIIJIOBBIM
O60py,Z[OBaHI/IeM B JOMAIIHUX YCJIOBHUAX;

— c(hOopMHUPOBAaHHOCTH HaBbIKa peduieKCHH, TPU3HAHKUE CBOETO MpaBa Ha OMUOKY U TAKOTO K€ MpaBa y
JPYroro 4eioBeka.

Tpyooeoe socnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHUHU ITPAKTHYICCKUX 3a4aY (B paMKax CEMbHU, IIKOJIbI, TOPOJa, Kpaﬂ)
TEXHOJIOTUUECKOM M COIMAIbHOMN HaIIpaBJICHHOCTH, Tpe6y1011mx B TOM 4YHCJIC U (1)I/I3I/I‘IGCKI/IX 3H8.HPII>1;

— HHTEpec K MPaKTUYECKOMY H3Y4EHUIO MpOQeccHii, CBA3aHHBIX C (HUIUKOM.
JKonozuueckoe 6ocnumanue:

— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHMUH 711 peuiceHusd 3a1a4 B o0OmacTu OKp}I)KaI-OH_[eﬁ
CpCabl, INITAHUPOBAHUA TOCTYIIKOB U OLICHKHU UX BO3MOKHBIX MOCJEICTBUM IJI OKPY)KaIOL[Ieﬁ CpCabIl,

— OCO3HaHHEe TI00ATHHOTO XapaKTepa SKOJOTHYECKHX MPOOIEM U MyTel WX PEIICHHS.
Aoanmauusa o0yuarouie2oca K U3MEHAUWUMCA YCI06UAM COUUATLHOU U RPUPOOHOIL CPEObL:

— HOTpC6HOCTB BO B3aMMOICHCTBUU ITPpU BBITIOJTHCHUN HCCIEeIOBAaHUN U IMPOCKTOB (I)PI3H‘-ICCKOI>1
HaIpaBJICHHOCTHU, OTKPLITOCTD OIBITY U 3HAHUAM APYI'UX;

— IIOBBIIICHUC YPOBHHA CBOEH KOMIIETEHTHOCTH qepe3 MPAKTUUYCCKYIO ACATCIbHOCTD,

— noTpeOHOCTh B (GOpMUPOBAHUM HOBBIX 3HAHHIA, B TOM yHuciie POPMYIHUPOBATH UJCH, TTOHSATHS,



TUTNOTE3bl 0 (PU3MUYECKUX OOBEKTaX W SIBICHHUSX;
— O0CO3HaHHE JCPHUIIMTOB COOCTBEHHBIX 3HAHUHN U KOMIICTEHTHOCTEH B 001acT (PU3UKY;
— TMJIAaHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHNUH HOBBIX (DU3MUECKUX 3HAHUA;

— CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATL B3AUMOCBA3U ITPUPOILI, 06H_I€CTBa U 3KOHOMHKH, B TOM

YHUCJI€ C UCTIOIB30BaHUEM (PU3HUECKUX 3HAHUM;
— OILICHKA CBOMX JICUCTBUH C YUETOM BIIUSIHHS HA OKPY>KAIOIIYIO CPEAY, BOSMOKHBIX TJI00AIBHBIX
MOCICICTBHUM.
METAIIPEMETHBIE PE3YJIbTATbBI

YHuBepcanbHbIE MO3HABATEIbHBIC IEHCTBUS

ba3zoevie nocuueckue oeiicmeus:
— BBISBISITh M XapaKTEPHU30BATh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBJICHHI);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUHA, OCHOBAHUS JJ1s1 000OIIECHUS U CPAaBHEHHUS;

— BBIBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMaTPUBAEMBIX (aKTaxX, TaHHBIX U HAOIIOICHUSX,

OTHOCIIINUXCA K (1)I/ISI/I‘IGCKI/IM SIBJICHUSIM,

— BBIABJIATh NPUYHUHHO-CICACTBCHHBIC CBA3U ITPHU N3YYCHHUN (1)I/I?>I/ILIGCKI/IX SIBJICHUI U mponecCoB,
ACIAaTh BBIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U MHIYKTUBHBIX yMOSaKHIOquHﬁ, BBIJIBHUT'AaTh

THUIIOTE3bI O B3AMMOCBA3IX @HSH‘IGCKI/IX BCJIIMYUH,

— CaMOCTOSITEIHLHO BRIOMPATh CIIOCO0 perieHus yaeOHoi pusndeckoit 3a1aun (CpaBHEHNE HECKOJIBKUX
BapHaHTOB PEIICHHs, BEIOOP HanOoJ1ee MOIXOIAIIETO ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KPUTEPHEB).

Ba3zoenie uccnedosamenvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCHI KaK UCCIIC0BATEILCKUI HHCTPYMEHT ITO3HAHUS;

— IIPOBOJMUTE I1IO CaMOCTOATCIIbHO COCTaBJICHHOMY ILJIaHY OIIBIT, HECJIOKHBIN (bHSH‘ICCKI/Iﬁ
OKCIICPUMCHT, HEOO0JIBIIIOE HCCICIOBAaHUC (bn31/1qec1<oro SIBJICHUS

— OLCHUBATh HAa IPUMCHHUMOCTb U JOCTOBCPHOCTH I/IH(l)OpMaI_II/IIO, IOJIYYECHHYIO B XOI€ UCCICA0BaHMA
WA OKCIICPpUMCHTA,

— CaMOCTOATCIIBHO Q)OpMYJ'II/IpOBaTb 0606IHCHI/I$I " BBIBOJBI 110 pE3yJIbTaTaM HpOBe,I[éHHOI‘O
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHMA,

— IIPOrHO3HUPOBATHL BO3MOIKHOC ):[anLHeﬁLuee Pa3BUTHUC (1)I/ISI/IIIGCKI/IX IMpOoLCCCOB, a4 TAKIKC BbIABUI'ATH
MMpEAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c unghopmayueii:

— TPUMEHSTH Pa3IUYHbIE METO/Ibl, ”HCTPYMEHTHI U 3alpOChl IPU TIOUCKE U 0TOOpe MHPOPMALIUU UITH
JAHHBIX C YYETOM IpPEeIOKEHHON yueOHOH (u3nuecKoil 3a1auu;

— AHAJIMU3UPOBATH, CUCTCMATU3UPOBATH U UHTCPIIPCTUPOBATH I/IH(I)OpMaI_II/IIO Pa3JIMYHBIX BUJOB U (I)OpM
MPCACTABJIICHUSA

— CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (JOpMY MpeACTaBIeHUs HHPOPMALIUH U UIUTIOCTPUPOBAThH
pelaemMble 33/1a41 HECJIOKHBIMU CXEeMaMH, IarpaMMaMu, MHOU IrpadMKoi U X KOMOMHALIUSMH.

YHuBepcaabHble KOMMYHUKATHUBHBIC IEHCTBUS



Obwenue:

— B X0Jie 00CYXJIeHHs YUeOHOTO MaTepHasa, pe3yIbTaToB Ja0b0opaTOPHBIX padOT U MPOEKTOB 3a/1aBaTh
BOIPOCHI 110 CYIIECTBY 00CYKIaeMOW TEMbI U BBICKA3bIBATh UJICH, HAIICJICHHBIE HA PEIICHUE 33/1a4H U
noiiep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

— COIIOCTaBJIATh CBOU CYXJIEHUS C CYXKACHUAMM IPYIMX YYaCTHUKOB JMAJIOra, 0OHapyKUBaTh
pasiiniuc U CXO04CTBO HOBHHHﬁ; BBIPAXAThb CBOIO TOYKY 3pCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
MyOJIMYHO TPEACTABIATH PE3YJIbTAThI BHIIOJIHEHHOTO (PM3HUUECKOTO OIBITA (IKCIIEPUMEHTA,
HCCTIEI0BaHUs, TIPOCKTA).

CoemecmHuasn 0esasmenbHOCHb (COMPYOHUUEC 60):

— TOHUMATh U UCTOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW M WHIMBUAYAJIbHOU paOOTHI MIPU PEIICHUH
KOHKPETHOM (pr3nyeckoit mpoOiemsl;

— TMPUHUMATH [IEJIU COBMECTHOM JCSITEIHHOCTH, OPTraHU30BBIBATH JIEHCTBUSI 1O €€ JOCTUKEHUIO:
pacrpeiensaTh poJik, 00CYK1aTh MPOIIECCH U PE3yIbTAaThl COBMECTHOM pabOThI; 000011aTh MHEHUS
HECKOIBKUX JIIOJIEH;

— BBIIIOJIHATH CBOIO YaCThb pa6OTBI, JOCTHUTasA Ka4CCTBCHHOI'O pE3YyJIbTaTa 10 CBOEMY HAIIPaBJICHUIO U
KOOPAUHHUPYA CBOU }IeﬁCTBHﬂ C APpYruMH YJICHAMHU KOMaHAbI;

— OII€CHUBATh Ka4€CTBO CBOCTO BKJIaJAa B O6H.[I/II71 IMMPOAYKT IO KPUTEPHUAM, CAMOCTOATCIIBHO

chopMyIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUS.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUSA
Camoopzanuzayus:

— BBISIBJISITH IPOOJIEMBI B )KH3HEHHBIX U Y4€OHBIX CUTYAIHIX, TPEOYIOMNX JIJIs1 PEIICHHS (PU3MUECKIX
3HAHUU;

— OPUEHTUPOBATHCS B PA3IMUHBIX NOIXOJaX MPUHATHUS pElIeHUN (MHIUBUyaIbHOE, IPUHSATHE
pEIIeHUs B TPYIIe, IPUHITHE PEIICHUN TPYIIOoN);

— CaMOCTOSITEJIBHO COCTABIATH aJITOPUTM petieHus (GU3HMUeCcKOH 3a1a4il WK IJIaHA UCCIIEA0BAaHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh MpeAiaraeMble
BapUAHTHI PELICHUM;

— JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHE.
Camoxonmponys (peghnexcusn):
— J1aBaTh a/ICKBATHYIO OLIEHKY CUTYalluu U IIpeajiaraTh MiaH €€ U3MEHEHU;

— OOBSCHATH IPUYUHBI IOCTHXKEHUS (HETOCTUKEHNUS) PE3YNIbTAaTOB JEATEIbHOCTH, 1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTDb KOPPCKTUBEI B ACATCIIbHOCTD (B TOM YHCJIC B XO BBIIIOJTHCHUA (1)I/I3I/I‘ICCKOFO HUCCICI0BaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'IBCTB, N3MCHHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIIINX prI[HOCTCﬁ;

— OLCHHBATb COOTBCTCTBUC PC3YyJibTaTa LICJIIN U YCIIOBUAM.
3M014u0HaJleblﬁ unmeJiiexkm:

— CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejJoBeKa B X0JIe CIIOpa WM TUCKYCCHH Ha HAYYHYIO TEMY,
IIOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIOTO.



Ilpunamue ceoa u opyzux:

— TIpU3HABaTh CBOE MPABO HA OMIMOKY IPU peHICHNN (PU3UYECKUX 3a7a4 WU B YTBEPXKICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPABO JAPYroro.

HNPEJIMETHBIE PE3YJIBTATbHI

IIpenmeTHble pe3ynbTaThl HA 0a30BOM YPOBHE JAOJIKHBI OTPaXaTh CPOPMUPOBAHHOCTD Y 00Y4aIOLINXCS
YMEHHMN:

— HCIIOJIb30BaTh MOHATHS: CUCTEMA OTCYETA, MAaTEPHAIbHASA TOUYKA, TPACKTOPHsL, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKEHUs, Aeopmanus (yrpyras, iacTU4ecKast), TpeHUeE, LIEHTPOCTPEMUTEIIbHOE
YCKOpEHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; a0COJIFOTHO TBEPJIOE TENO, LIEHTP TSHKECTH
TBEPOrO Tela, pABHOBECHE; MEXaHUYECKHE KOJIeOaHUs U BOJIHBI, 3BYK, HHPPa3BYK U YIbTPA3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAJIbHO30PKOCTH,
CIEKTpPbI UCITyCKaHUs U MOTJIONIEeHNUs; ajib(a, O6eTa 1 raMMa-u3IydeHus, H30TOIIbl, i/IepHast PHEPreTHKA;

— pa3nuuaTh ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHENHOE TBUKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHUE, CBOOOHOE NaIeHHE TEJ, pPABHOMEPHOE JBIKEHHE I10
OKPY>KHOCTH, B3aUMO/ICHCTBUE TEJl, pEaKTUBHOE JBM)KEHHE, KoJieOaTeIbHOE JBM)KEHUE (3aTyXatolue u
BBIHYX/ICHHbIE K0JIeOaHMsI), pe30HAHC, BOJHOBOE JIBH)KEHUE, OTPaKEHUE 3BYKa, MPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTpakeHHE U MPEJIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPaKEHHUE CBETA,
pasyoxeHue 0eoro cBera B CIIEKTP U CJIOKEHHE CIEKTPAJIbHBIX LIBETOB, JUCIIEPCUS CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOr0 CIEKTpa U3JIy4eHNUs) 110 OMUCAHUIO UX
XapaKTEpHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

— pacro3HaBaTh MPOSBIECHUE M3YyYCHHBIX (DU3MUECKUX SIBICHUN B OKPY)KaIOLIEeM MUpE (B TOM 4HCIIe
(buznueckue SBICHUS B IPUPOJIE: NMPUIUBBI U OTIMBBI, ABMKEeHUE TuiaHeT COTHEYHON CHCTEMBI,
PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUITHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHE,
ceiicMHuYecKre BOJHBI, IIyHAMH, X0, [IBETa TeJ, ONTUYECKUE SBJICHUS B IPUPOE, OMOJIOrHIecKoe
JeCTBHE BUAUMOTO, YIbTPa(pHOIETOBOIO U PEHTT€HOBCKOTO U3IyYEHHI; €CTeCTBEHHBIH
paanoaKkTUBHBIN (POH, KOCMUYECKHE JTY4YH, PaAMOAaKTUBHOE U3Iy4€HHE TPUPOIHBIX MUHEPAJIOB;
JeCTBHE pPaJMOAKTUBHBIX U3ITy4YEHHUI Ha OPraHU3M YeJIOBEKa), IPH 3TOM MEPEBOIUThH MIPAKTHUECKYIO
3a/lauy B y4eOHYIO, BBIICIATh CYIlIECTBEHHbIE CBOMCTBA/IPU3HAKU (PU3UUECKUX SBJICHUN;

— OIIMCBIBATh U3yYEHHbIE CBOWCTBA Te U (U3NUECKHE SBJICHUS, UCIIOJIB3Ys (PU3NUECKHE BETMUMHBI
(cpenHsisi 1 MTHOBEHHAsI CKOPOCTD Tella IIPU HEPAaBHOMEPHOM JBH)KEHHH, YCKOPEHUE, IepeMeIleHue,
IyTh, YTJI0Bask CKOPOCTb, CUJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
[1a/IEHUs, BEC TeJla, UMITYJIbC Tella, UMITYJIbC CUJIbI, MEXaHHYeCcKas paboTa U MOLIHOCTb, HOTECHIIMAIbHASL
SHEPrus Tella, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MIIM, IOTEHLUAIbHAS SHEPTUS CKATOM NMPYKUHBI,
KUHETHYECKasi SHEPTHsl, OJTHAasi MEXaHUYeCKasi SHEeprus, MepHo U 4acToTa KojaeOaHHi, JJTUHA BOJIHBI,
I'POMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, IOKa3aTelb MPETOMIICHHS CPEIbl); TPH OMMCAHUU
MPABUIBHO TPAKTOBATH (PM3UUECKUI CMBICI HCIIOJIb3YEMbIX BEJIMYMH, 0003HAYCHUS U €TMHHILIBI
($U3NYEeCKUX BETMUNH, HAXOAUTh (JOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PM3UUECKYIO BETUUUHY C APYTUMHU
BEJIMYUHAMHU, CTPOUTH IPa(UKN N3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETUUMH;

— XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBICHUS U MIPOLIECCHI, CTIONb3Ys 3aKOH COXPaHEHHS
SHEPIrUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLUI CYNEPIIO3UIIMH CUJI, TPUHILIUII OTHOCUTEIBHOCTH
I"anunest, 3akoHb! HpIOTOHA, 3aKOH COXpaHEHMsI HMITYJIbCA, 3AKOHBI OTPAKEHMSI U IIPEJIOMIIEHUS CBETA,
3aKOHBI COXPAHEHUS 3aps10BOTO U MaCCOBOTO YMCENl IIPU AJIEPHBIX PEAKIUAX; IIPU OTOM J1aBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUYECKOE BHIPAKCHHE;



— OOBSCHATH (PU3NUECKUE MPOLIECCH M CBOICTBA TeJl, B TOM YHUCIIE H B KOHTEKCTE CUTYaI[Hii
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISABIIATH IPUUYNHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH 00BsIC-
HEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOi Ha 2—3 M3YYCHHBIX CBOMCTBA (PM3UUECKUX SBICHUH,

(U3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEHH;

— pemaTth pacyETHHIE 33124 (ONTUPAOIIUECS Ha CUCTEMY U3 2— 3 YPaBHEHUN ), HCTIOJIB3Ysl 3aKOHBI U
(hopMyIIbI, CBSI3BIBAIONINE (PH3MUICCKUE BETUYHHBI: HA OCHOBE aHAIM3a YCIIOBHS 33]JIa4H 3aIHCHIBAThH
KpaTKO€ YCIIOBHE, BBISIBJISATh HEAOCTAIOIINE UM N30BITOYHBIC IaHHBIE, BRLIOUPATh 3aKOHBI ¥ (JOPMYIIBI,
HEOOXOIUMBIC JUIS PEIICHUS, TIPOBOIUTE PACYETHI M OIEHUBAThH PEATUCTHYHOCTD TOJy4YEHHOTO

3HAYCHUS (PU3HUYECKON BEITUIHHEI;

— pacio3HaBaTb HpO6JIeMI)I, KOTOPBIC MOKXHO PCIIUTH IPpHU IMOMOLIIN (1)I/ISI/I‘~I€CKI/IX MCTOOOB; UCIIOJIB3Ys
OIMMMCAaHUC UCCIICAOBAaHMs, BBIACIATE IIPOBEPACMOC NMPECATIOJIIO0KCHNUE, OUCHHUBATDL IMPABUJIBHOCTD IMOPAAKA
IMPOBCACHUA UCCIICAOBaHMs, 1CJIaTh BbIBO/JAbI, MHTCPIIPETUPOBATL PE3YJIbTAThI Hﬂ6J'IIO}1€HPII>i " OIIBITOB,

— HPOBOAMTH OMBITHI IO HAOIIOJCHUIO PU3NYECKUX SIBICHUHN WU (PU3NUYECKUX CBOMCTB Te (M3yUeHHe
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHMsI SHEPTUHU; 3aBUCUMOCTb I1EPHOIa KOJIEOaHU I
MPYKMHHOTO MasiTHUKA OT MAaccChl Tpy3a U KECTKOCTU MPYKUHBI U HE3ABUCUMOCTh OT aMIUIUTYIbI
MaJIbIX KOJIEOAHUH; IPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, pas3JIoKeHHe Oelloro cBeTa B
CIIEKTp; M3YYEHHE CBOMCTB M300pa’k€HHs B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHHs IpeIMETa B
coOuparoriei TMH3€e; HAaOII0IeHUE CIUIOIIHBIX U JMHEHYAThIX CIIEKTPOB U3IY4EHHs): CAMOCTOATEIBHO
coOuparh yCTaHOBKY M3 H30BITOYHOTO Habopa 000pyI0BaHNUS; OIUCHIBATH X0 OIBITA U €T0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOIbL;

— TIPOBOJMTH PU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHHM, OTIPENeIIsis CpEHEe 3HAUCHUE
n3MepseMoit BemmuuHbl ((POKycHOE paccTosiHUE coOuparoiei JTMH3bI); 000CHOBBIBATH BHIOOP criocoda
M3MEPEHUS/U3MEPUTEIIHHOTO TIPHUO0Pa;

— MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (U3NYECKUX BEIMYMH C UCTIOJIb30BAaHUEM MPSIMBIX
M3MepeHul (3aBUCUMOCTh ITyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBI)KEHUU 0e3 HauaibHOU CKO-
poctu; neproja KojaebaHuii MaTeMaTHUECKOTO MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yIJia
OTpa)XCHMsI CBETa OT yIJia MaJeHus U yria MpeioMIIeHHs OT yriia Ma/ieHus): IUIaHUPOBaTh UCCIIE0-
BaHHE, CAMOCTOSATEILHO COOUPATh YCTAaHOBKY, (PMKCUPOBATh PE3yIbTAaThl MOJYyYEHHONW 3aBUCUMOCTH
(bu3nyecKuX BeIMYHMH B BUIE TaOIUI U rpaUKOB, AeNaTh BBIBOJIBI [10 pe3yJbTaTaM HCCIEA0BAHMUS;

— TMPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BETUUUH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Teja IpU
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOHOTO MaJeHHUs, )KECTKOCTD NPYKHUHbI, KOAPPHUIIUEHT
TPEHHUSI CKOJIBKEHHs, MEXaHHW4ecKas paboTa M MOIIHOCTh, YACTOTA U MEpPHOJ] KoieOaHuH
MaTeMaTH4YeCKOT0 U MPYKUHHOTO MasiTHUKOB, ONTUYECKAas CUJIa COOMPAOIIEH JIMH3bI, paJAlOaKTHUBHBIH
(oH): TIIAaHUPOBATH U3MEPEHUS; COOUPATH IKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIOJIHATH U3MEPEHUS,
cleys NMPEAI0oKEHHON MHCTPYKLINMHY; BEIYUCIIATh 3HAYEHNUE BETMUYUHBI U aHAIU3UPOBATH MOJTYyYEHHbIE
pE3yIBTaThl ¢ YYETOM 3alaHHON NTOTPEIIHOCTH U3MEPEHUI;

— co0uro1aTh MpaBUiIa TEXHUKU 0€30MacCHOCTH MPH paboTe ¢ 1abopaToOpHEIM 000PYI0BaHUEM;

— pasii4aTb OCHOBHBIC IIPU3HAKU N3YYCHHBIX (I)I/IBI/ILIGCKI/IX MOJIETICHi: MaTepHruaJbHasd TOYKa,
a0COJIIOTHO TBép,I[OC TCII0, TOYEYHBIM UCTOYHUK CBCTa, JIy4, TOHKaA JIMH34, IIJIaHCTapHAasA MOJCIIb aTOMa,
HYKJIOHHad MOJCJIb aTOMHOTO Apa,

— XapaKTCpU30BaTb NPHUHIIUIIbLI JIeiCTBUSA N3YYCHHBIX HpI/I60pOB N TCXHUYCCKHUX yCTpOﬁCTB C OHOpOI>'I
Ha UX OITMCaHHA (B TOM YHUCJIC: CIIMAOMETP, JATUYHUKHU IMOJIOKCHUS, pACCTOSAHUA U YCKOPCHUA, PAKCTA,
9X0JIOT, OUYKH, ICPUCKOII, (I)OTO&HHapaT, ONTUYCCKUC CBCTOBObI, CIICKTPOCKOII, TO3UMCTpP, KaMCpa



BunbcoHa), HCToIb3yst 3HaHUS O CBOMCTBAX (PU3NYECKUX SABJICHUHA U HEOOX0AUMBbIEe (PU3UYECKHE

3aKOHOMEPHOCTH;

— HCIIOJIb30BaTh CXEMBbI M CXEMAaTUYHbIC PUCYHKU U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTUYECKHX MPOLIECCOB MPH PEIICHUN YIeOHO-TIPAaKTUIECKUX 3a]1a4;
ONITHYECKUE CXEMBI ISl IOCTPOCHUS U300paKeHUI B INIOCKOM 3€pKajie U COOMparoIel JIMH3E;

— TIPUBOJUTH MPUMEPHI/HAXOIUTh HH(DOPMAIIHIO O IPHUMEPaX MPAKTHIECKOTO MCIIOIH30BaHHUS
(U3HYECKUX 3HAHUI B TIOBCETHEBHOM KU3HHU T 0OecTiedeHus 0€30MacHOCTH Tpy oOparieHuu ¢ mpuoo-
paM¥u M TEXHHUYECKUMH yCTPOWCTBAMH, COXPAHEHUS 3JJOPOBBS M COOIIOJCHHS HOPM 3KOJOTHIECKOTO
MOBEACHUS B OKPYKAOLIEH CPELIE;

— OCYIIECTBIIATH MOUCK HHPOPMaIUK (PU3NIECKOTO coziep kaHus B ceTh IHTepHET, CaMOCTOSATETHHO
hopMyIUpPys MOUCKOBBIN 3aMPOC, HAXOIUTH MYTH OMPEIEICHHS JOCTOBEPHOCTH MOTYYCHHOM

I/IH(l)OpMaHI/II/I Ha OCHOBC MMCIOIIUXCS 3HAHUM U JOITIOJITHUTCJIIBHBIX HCTOYHHUKOB,

— HCIOJIb30BATh MPU BBIIOJHEHNN YU€OHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY (PU3NUEecKOro
COJIepKaHus, CIIPaBOYHbIE MaTepHalbl, pecypchl cetu VHTepHeT; BlIaeTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;

— C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(GOpMAIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3UUECKOTO COJIEp>KaHus, MyOJINYHO MPEACTABIIATh PE3YJIbTAaThl IPOSKTHON
WJIY UCCIIEI0BATENBCKON JEATEIbHOCTH; IIPU 3TOM I'PaMOTHO HCIIOIb30BATh N3yYEHHBIN MOHITUIHBIN
anmapar u3y4aeMmoro pasjena GU3UKU 1 COMPOBOXKIATh BBICTYIJICHUE IIPE3EHTAIEN C yUéTOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

Ne | HaumeHoBaHue pa3aesioB H TeM NPOrpaMMbl KoanyecTBo yacos Jara Buaml 1esiTeJbHOCTH Buael, DJIeKTPOHHBIE
n/n H3Y4YeHHs dopmbr (undposrie)
BCEro | KOHTPOJIbHBIE | MPaKTHYeCKHe KOHTPOJIst o0pa3oBaTe/bHbIe
padoTsl padoTnl pecypesi

Pasnen 1. Mexanudeckue siBJIeHHs

1.1. | Mexannyeckoe ABH:KeHHE H CIIOCOOBI €r0 ONMUCAHMS 10 1 1 01.09.2022 | AHanu3 n oOCyXIEHHE Pa3IMIHBIX IPUMEPOB MEXaHUYECKOT O/IBHIKEHHS; Ycrublit http://school-
25.09.2022 ompoc; collection.edu.ru/

1.2. | B3aumoaeiicTBue Tea 20 0 1 26.09.2022 | [eiicTBusi C BEKTOpaMH CHUL: BBIIIOJIHEHUE 3a/IaHUI 110 CIIOKEHHIo U BeiunTanuio | Tecruposanue; | http://school-
15.11.2022 | BekTOpOB; collection.edu.ru/

1.3. | 3axonsl coxpaneHust 10 1 0 16.11.2022 | Peurenne 3a7a4 ¢ HCIIOJIB30BAHHEM 3aKOHA COXPAaHEHHs HMITYIIbCa,; KourposbHas http://school-
08.12.2022 pabora; collection.edu.ru/

HWroro mo pazaeny 40

Pasznen 2. MexannveckHne KoJeGaHnst H BOJTHBI

2.1. | Mexanuyeckue KoJedanus 7 0 1 09.12.2022 | Ananu3 kosnebaHMii rpy3a Ha HUTH U Ha pyxuHe. OnpeeneHne 4acToThl Tectuposaunwue; | http://school-
25.12.2022 | xone6GaHuUii MaTEMaTHYECKOrO U NPYKHHHOTO MasTHHKOB; collection.edu.ru/

2.2. | Mexanuueckue BOJHbI. 3BYK 8 1 0 26.12.2022 | OGHapyxeHHe U aHAJIN3 BOJHOBBIX SBJICHHUI B OKPYKAIOLIEM MHUPE; KouTtposbHast http://school-
26.01.2023 pabora; collection.edu.ru/

HWroro mo pazgeny 15

Paszen 3. DJIeKTPOMATHUTHOE M0JIe M YJIEKTPOMATHUTHBIE BOJIHBI

3.1. | DJeKTpPOMAarHuTHOE 1M0JIe H YJIeKTPOMArHHTHbIE 6 0 1 27.01.2023 | IocTpoeHue paccyxkaeHni, 000CHOBBIBAIOIINX B3aUMOCBSI3b JJIEKTPUUECKOr0 1 VerHblii http://school-

BOJIHBI 09.02.2023 | MarHMTHOrO MOJIEH; ompoc; collection.edu.ru/

HWroro mo pazgeny 6

Pazznen 4. CBeToBbBIE SIBJICHUS

4.1. | 3akoHBI pacnpocTpaHeHUsi CBETA 6 0 0 10.02.2023 | Pemienue 3a1au ¢ UCMOIb30BAHUEM 3aKOHOB OTPAXKEHUS M MPEJIOMIIEHHS CBETA; ITucbMeHHbII http://school-
23.02.2023 KOHTPOJIb; collection.edu.ru/

4.2. | JIuH3bI H ONITHYECKHE TPHOOPBI 6 0 1 24.02.2023 | Onpenenenne HOKYyCHOrO pacCTOSHUSA M ONTHYECKOM CHJIbI COOUpAOIIEi ITucbMeHHbII http://school-
12.03.2023 | nuH3bIL KOHTPOJIb; collection.edu.ru/

4.3. | PasiioskeHue 6eJIOro CBETA B CHEKTP 3 1 0 13.03.2023 | HaGurogeHue 1 00BSICHEHHE OTBITOB 110 MOJTYy4YSHHIO OEJI0ro CBeTa MpH YerHbli http://school-
19.03.2023 | cioKEHUH CBETa Pa3HbIX LBETOB,; ompoc; collection.edu.ru/

HWroro mo pazaeny 15

Pasnen 5. KBaHTOBBIE SIBJIEHUS

5.1. | McnyckaHue M MOTJIOLIEHHE CBETA ATOMOM 4 0 1 20.03.2023 | O6cysxaeHue menu onbIToB Pesepdopaa mo ncciaej0BaHUIO aTOMOB, ITucbMeHHBIIH http://school-
28.03.2023 | BBIABHIKCHHE THIIOTE3 O BO3MOXHBIX PE3yJIbTATaX OMBITOB B 3aBHCHMOCTH OT KOHTPOJIb; collection.edu.ru/

MPEANoIaraeMoro CTPOCHMs aTOMOB, HOPMyJIHPOBaHHE BBIBOJOB U3
pe3yJIbTaToB OIBITOB;
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5.2. | CTpoeHune aTOMHOro siipa 6 29.03.2023 | UccuenoBaHue TPEKOB a4acTHUIL IO TOTOBBIM (poTorpadusiv; IucemenHbIi http://school-
18.04.2023 KOHTPOJTb; collection.edu.ru/
5.3. | Sinepuble peakuun 7 19.04.2023 | PeweHue 3a1a4 ¢ HCIOJIB30BAHUEM 3aKOHOB COXPAaHEHMSI MAaCCOBBIX U Tectuposanue; | http:/school-
05.05.2023 | 3apsa0BBIX YKCEIN HA OLpEIe]IeHHE Pe3yIbTATOB SAEPHBIX PEAKIHi; aHAIIH3 collection.edu.ru/
BO3MOXXHOCTH HJIM HEBO3MOKHOCTH SIICPHON peaKLUH;
Hroro no pazneny 17
Paznen 6. IloBTOpUTEILHO-00001 A0 IKIT MOTYTH
6.1. | CucremaTu3anus U 00001IeHHE PEIMETHOTO 9 08.05.2023 | Pemenune pacu4€THBIX 33124, B TOM YHCJIE IPEANIOIATAIONINX HCIIOJIb30BaHHE KonrponbHas http://school-
coAepKaHUS ¥ ONbITA AeATEIbHOCTH, (hu3MYEeCKOi MOJEIN U OCHOBAHHBIX HAa COJACPKAHUHU Pa3INYHBIX Pa3ieoB pabora; collection.edu.ru/
NPHOGPETEHHOTO NPH H3YYeHHH BCEro Kypca Gu3nKu Kypca QHU3MKH;
Uroro no pazzueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102



http://school-/
http://school-/
http://school-/

IHOYPOYHOE IIVTAHUPOBAHUE

Ne | Tema ypoka KosmyecTBO 4acoB Jara Bunapl,
n/n uzydyeHust | popmsl
BCEro | KOHTPOJIbHBbIE | IPAKTHYECKHUE
KOHTPOJIsI
padoThbI padoThI

1. | BBoansni uactpykrax mo Th |1 0 0 YcrHbii
B KaOMHETE (PU3HUKH. 0I1poc;
MarepuasnbHas TOUKA.

Cucrema orcyera

2. | OnpenaencHue KOOPAMHATHI 1 0 0 [TucpMeHHBIH
JBYDKYIIETOCS Tea. KOHTPOJIB;
[Iepemenenune mpu
MIPSIMOJIMHENHOM
PaBHOMEPHOM JIBHKCHHUU.

3. | Ckopocth npssmoauHerHoro | 1 0 0 [TucerMeHHBIH
PaBHOMEPHOTO JTBM)KCHUS KOHTPOJIB;

4. | [lepememienue mpu 1 0 0 [TuceMeHHBIH
MIPSIMOJTTHEHHOM KOHTPOJIB;
PaBHOMEPHOM JIBHKCHHUU.

5. | Cpemusis CKOPOCTh 1 0 0 TectupoBanue;

6. |IIpsmonuHeiHOE 1 0 0 [TucpMeHHBIH
PaBHOYCKOPEHHOE JIBUKCHHUE. KOHTPOJIB;
Yckopenue.

7. | Cxopocts npsiMosuHeiiHoro | 1 0 0 [TucpMeHHBIH
PaBHOYCKOPEHHOTO KOHTPOJIb;
nBrokeHus. ['paduk ckopocTu

8. | Ilepemernienue npu 1 0 0 ITucbMeHHBIH
MPSIMOJIMHEHHOM KOHTPOJIb;
PaBHOYCKOPEHHOM
JIBYDKCHHUU.

9. |Jlabopatopnas pabora Ne 1 1 0 1 [TpakTuyeckas
«MccnenoBanue pa0ora;
PaBHOYCKOPEHHOT'O
JBYDKEHUS 0€3 HauaJIbHOM
CKOPOCTH»

10. | Kontponphas padota Nelmno |1 1 0 KonTtposnbHas
teme« [lepemenienue. pa0ora;
Yckopenue».




11. | OTHOCHUTEIBLHOCTE YcerHbIin
MEXAHNYECKOTO IBIIKECHUA. oTIpoC;
['eouentpuueckas u
TeJIMOTICHTPUYECKAs CUCTEMA

Mupa

12. | UueprraabHbIe CHCTEMBI YerHbl
otcuera. [IepBbIil 3aK0H OIIpOC;
HreroTona.

13. | Bropoii 3akon HetoToHa [TucpmeHHbIH

KOHTPOJTb;

14. | Tperuii 3axon HeloToHa VYcTHbIM

oTIpOoC;

15. | CBobGoaHoOE majieHne Tel. TectupoBanue;

16. | IBwkenue Tena OpOIICHHOTO [TucpmeHHbIH
BEPTUKAIBHO BBEPX KOHTPOJTb;
HeBecoMocTb.

17. |JIaGopatopnas pabota No2 [TpakTruyeckas
«M3mepenne ycKopeHus pabora;
CBOOOIHOTO ITaAECHUSD)

18. | 3akoH BceMUpHOTO [TucbMeHHBIH
TATOTEHUS. KOHTPOJTb;

19. | Yckopenue cBOOOTHOTO TectupoBanmue;
MaJCHHUS Ha 3eMJIe ¥ JPYTUX
HeOEeCHBIX TeNax.

20. | Pemenue 3ama4 Ha TEMY [TuceMeHHBIH
«3aK0H BCEMHUPHOTO KOHTPOJIb;
TATOTCHHUS. Y CKOpEHHUE
CBOOOIHOTO MaJECHUA Ha
3emiie U Ipyrux HeOEeCHBIX
Tenax».

21. | Pemenue 3a1a4d Ha TEMy [TuceMeHHBbIH
«3aK0H BCEMHUPHOTO KOHTPOJTb;

TATOTEHUS. Y CKOPEHUE
CBOOOJHOTO Ma/ICHUS Ha
3emiie U Ipyrux HeOECHBIX
TEeax».




22. | Pemenue 3agad Ha TEMY ITucpmeHHbIM
«3aKOH BCEMHPHOTO KOHTPOJIb;
TATOTECHUS. Y CKOPEHHE
cBOOOTHOTO Ta/IeHHs Ha
3emite v Ipyrux HeOSCHBIX
Teaxy.

23. | IIpsiMonuHeriHOE 1 [TuceMeHHBIH
KPUBOJIMHEHHOE IBUKCHHUE. KOHTPOJIB;
JIBr>KeHue Tena 1o
OKPYKHOCTH C ITOCTOSIHHOU
10 MOJTYJTIO CKOPOCTBIO.

24. | IIpsimonmHeitHOE U TecrupoBanue;
KPUBOJIMHEWHOE JIBUKEHUE.

JIBr>KeHue Tena 1o
OKPY)KHOCTH € TTOCTOSIHHOU
10 MOJTYJTIO CKOPOCTBIO.

25. | ckyccTBEHHBIE CITYTHUKH TectupoBanue;
3emun.

26. | IcKkycCTBEHHBIE CITyTHUKH TectupoBanue;
3emun.

27. | Pemenue 3amad (Ha [TuceMeHHbIH
JBYDKEHUE 110 OKPY’KHOCTH). KOHTPOJIb;

28. | Pemienue 3amau (Ha ITuceMeHHbIH
JIBMDKEHUE 110 OKPY’KHOCTH). KOHTPOJIb;

29. | Pemrenue 3amau (Ha ITuceMeHHsbIH
JIBMDKEHUE 110 OKPY’KHOCTH). KOHTPOJIb;

30. | Pemrenue 3amau (Ha ITuceMeHHsbIH
JIBMDKEHUE 10 OKPY>KHOCTH). KOHTPOJIb;

31. | Ummynbc Tena. TectupoBanue;

32. | 3aKOH COXpaHEHUs UMITyJIbCa [TrcemMeHHsbIi

KOHTPOJIb;

33. | 3aKOH COXpaHEHUs UMITyJIbCa [TuceMeHHbIH

KOHTPOJIb;

34. | PeakTHMBHOE JIBI)KEHHE. TectupoBanue;
Pakersl.

35. | BbIBOJI 3aKOHA COXpaHEHUS ITnceMeHHBIN
MEeXaHHYECKOH SHepruu KOHTPOJIB;

36. | BoiBox 3aK0HA COXpaHEHHS TectupoBanue;

MEXaHHUYECKOM OHCPTUH.




37. | Pemenue 3aa4 o Teme: [TuceMeHHbIi
«/InHamukay. KOHTpPOJIb;

38. | Pemenue 3aau o teme: [TuceMeHHbIi
«/InuHamuka. KOHTPOJIb;

39. | Pemrenue 3amad o teme: TectupoBanue,
«/InHamuka.

40. | KonTpouspHas padoTa Ne 2 KonTtposnbHas
«3aKOHBI B3aUMOICHCTBUS H pabora;
JBUKCHUS TEID.

41. | KonebaTenbHOE IBUKECHHE. YcrHbii

oT1poc;

42. | CBOOOIHBIC U BBIHYXKICHHBIC YeTHbII
koJsiebanusi. KonebarensHbie OTIpOC;
CUCTEeMBbI. MasiTHHK.

43. | BenuuuHsl, TectupoBanmue;
XapaKTePU3YIOIIHE
KoJIe0aTeIbHOE IBMKEHNE

44, | I'apmoHHMYECKHE KOJIeOaHMs YcTHbIN

0T1poc;

45. | 3aryxaromue KoyeOaHus. YcTHbIi
Boinyxxnennble kojiebaHus 0T1poc;

46. | Pe3onanc. YcTHbIi

0T1poc;

47. |JlaGopatopHas pabora Ne 3 [TpakTuyeckas
«HccnenoBanue 3aBUCUMOCTH pabora;
MepHoJia U YaCTOTHI
CBOOOIHBIX KOJIeOaHUI
HUTSHOTO MasiTHUKA OT €ro
JUTAHBDY.

48. | PactpoctpaHeHue KoieOaHuit YcrHbii
B cpene. BoyHsbl OIIpOC;

49. | lnuna BomHbI. CKOPOCTH ITucepmeHHBIM
pacipoCTpaHeHHUs BOJIH. KOHTPOJTb;

50. | Mcrouynuku 3ByKa. 3ByKOBBIE YcTHbIi
KOJICOaHHUS. 0mpoc;

51. | BeicoTa u TeMOp 3ByKa. YcTHbI
I'pomMKOCTB 3BYKa OI1poc;

52. | 3BykoBbI€ BOJTHBL. CKOPOCTh TectupoBanue;

3BYKa.




53. | PacpoctpaHeHue 3ByKa. YcrHbiid
OtpaxeHue 3ByKa. 0I1poc;
3BYKOBOM pe30HaHC.

54. | Peuienue 3aga4 Ha TeMy ITucpmeHHbIM
«MexaHnuecKue Koyebanus u KOHTPOJIB;
BOJIHBI. 3BYK»

55. | KontponpsHas padota Ne 3. Konrponbhas
[To Teme «Mexanuueckue pabora;
KOJIeOaHUS ¥ BOJHBI. 3BYK»

56. | MarauTHO€ TI07I€. VYceTHbii

0T1poc;

57. | OOGHapyxeHHe MarHUTHOTO VYcTHbIM
TOJISA [0 €ro JICUCTBUIO Ha OIIpoc;
anekTpudeckuil Tok. [IpaBuio
JIEBOM PYKH.

58. | MuayKIust MarHUTHOTO TIOJISL. IInceMeHHBIN
MarsuuTHbI1 OTOK. fIBIEeHKE KOHTPOJIb;
3JEKTPOMArHUTHOM
MHAYKIHN.

59. | Hampasnenue Tecruposanue;
MHAYKIIMOHHOTO TOKA.

[IpaBuno Jlenua. SIBnenue
CaMOMHTYKIIHH.

60. |JlabGopaTtopHas pabora Ne 4 [TpakTuyeckas
«M3yuenue sBieHus pa0ora;
3JIEKTPOMArHUTHOM
MHAYKLIHAN.

61. | DnmeKTpoMarHuTHOE MOJIE. [TuceMeHHbIH
DEeKTPOMArHUTHBIE BOJIHBL. KOHTPOJIb;
Konpaencaropsi
KonebarenbHbIil KOHTYp
[Tonyuenue
3JIEKTPOMArHUTHBIX
KOJICOaHHH.

62. | McTouHukwu cBeTa. YcTHbIN
IIpssmonnHeliHOE 0IIpOC;
pacrpocTpaHeHHe CBeTa

63. | OrpaxeHue cBera. 3aKoH ITucepmMeHHBIH
OTpa’KEHHsI CBETA. KOHTPOJIB;

64. | OrpaxeHue cBera. 3aKoH TectupoBanue;

OTpaAKCHUSA CBCTA.




65. | [lnockoe 3epkaro. Tecrupoanue;
66. | [Ipenomnenue cBera [TuceMeHHBIH
KOHTPOJIb;

67. | IIpenomnenue cBera Tectupoanue;

68. | JIunzel. ®okycHOE [TuceMeHHBIH
paccTOsIHUE JINH3BL. KOHTPOJIB;
Onrtuyeckas cusa JINH3bI

69. | JIunzel. @okycHOE [TuceMeHHBIH
paccTosIHUE JINH3HI. KOHTPOJIB;
OnTuyeckas cuia JIMH3bI

70. | Jlunzer. ®okycHOE TectupoBanue;
paccTosIHUE JINH3HI.

Onrtruyeckas cuia JINH3bI

71. | JlabopaTopHas pabota Ne 5 [TpakTuyeckas
«[Tonydyenue n3oOpaxxkeHus pabora;

MIPU TTIOMOIIIA COOMPAFOIIICH
JIH3BD.

72. | I300pakeHHs TaBaeMbIe [TucbMeHHBIH
JIMH30M KOHTpOJIb;

73. | Pemenne 3amay Ha IInceMeHHBIH
MOJTy4YeHUE N300paKEeHUS B KOHTPOJIB;
JIH3AX.

74. | Hucnepcus ceta. [{BeTa Tem. YcrHbII

OI1poc;

75. | IloBTOpEHME TEMBI [TuceMeHHBIIH
«CBETOBBIC SIBIICHHSD» KOHTPOJIb;

76. | KontposbHas padota Ne 4 KoHTponbHas
«DNEKTPOMArHUTHBIE U pabora,
CBETOBBIC SIBJICHUS».

77. | TUIIBI ONITUYECKUX CTICKTPOB YcrHbii

OI1poc;

78. | IlornomeHue u NCIycKaHue Tectupoanue;
CBETa aTOMaMu

79. | JIaboparopHas paboTa Ne5 ITpakTnueckas
«HabmrogeHue CruIomHoro u pa0ora;

JIMHEMYATBIX CIICKTPOB
HCITYCKaHU»




80. | Pemenue 3a1a4 o teme [TuceMeHHbIi
«DNEeKTPOMarHUTHBIE KOHTPOJTb;
SIBIICHUSI

81. | PagmoaxktuBHOCTH. Monenu VYcrHbIi
aTOMOB. 0I1poc;

82. | JIaboparopnas paboTa Neb. [TpakTrueckas
«3mepeHune ecTeCTBEHHOTO pabora;
paaranuoHHoro (ona
J03UMETPOM»

83. | PagmoakTuBHBIE TectupoBanue;
MIPEBPAIIEHUS AaTOMHBIX
aep.

84. | PagmoakTuBHBIE YeTHbII
MIPEBPAIIECHUS AaTOMHBIX 0T1poc;
aep.

85. | DkcrepuMeHTaIbHBIC METOTBI VYcTHbIN
MCCIIEIOBAHUS YaCTHUI] 0T1poc;

86. |JlabopaTtopHas pabora Ne 7 [TpakTryeckas
«3yuenue geneHus saapa pabora;
ypana o ¢ororpadun
TPEKOBY.

87. | OTKpbITHE POTOHA. YcTHbIi
OtkpsiTHe HelTpoHa. CocTaB OIIpoC;
aTOMHOTO siipa. SlaepHbie
CHJIBI

88. | Dueprus cBs3u. Jledexr YcTHbIi
Macc. 011poc;

89. | lenenue siuep ypana. llennas [TuceMeHHBIN
peakuusi. SnepHblil peakTop. KOHTPOJIb;
[IpeoGpazoBanue BHyTpEeHHEH
SHEPruH sijiep B
AIIEKTPUYECKYIO SHEPTHUIO.

90. |JIaGoparopHas paboTa Ne§ ITpakTnueckas
«3yueHne TpeKkoB pabora;
3apsHKEHHBIX YACTHII 10
TOTOBBIM (hoTOrpadusimM».

91. | AToMHas SHepreTuka YcTHbII
buonorunueckoe aeicrteue 0IIpoC;

paauaiuu. 3aKoH
pPaaroaKTUBHOIO pacnaja.
TepmosinepHas peakuusi.




92. | Pemenue 3a1a4 o teme 1 [TuceMeHHBIH
«SnepHast pusznka KOHTPOJIb;
93. | Kontponbnas pabora Ne51lo |1 Konrponbhas
teme «CTpoeHHE aToMa U pabota;
aTOMHOTO SIAPay.
94. | I[loBTOpeHue Kypca GpU3NKH 1 [TucpmeHHbIH
KOHTPOJIb;
95. | I[loBTOpenue kypca pusuku | 1 YcrHbii
0IIpoC;
96. |IloBTOopenue kypca puszukm | 1 YcrHbii
0TIpoC;
97. | [loBTOpeHue Kypca GpU3NKH 1 VYceTHbii
0TIpoC;
98. | I[loBTOpeHue Kypca GpU3NKH 1 TectupoBanue;
99. |IloBTOpenue kypca puzukn | 1 YcTHBII
0TIpoC;
100. | IToBTOpenue kypca puzukn | 1 YcTHBII
0T1poc;
101. | UtoroBast KOHTpOJIbHAS 1 KontposnbsHas
pabora. paborta;
102. | Ananu3 uroroBoii 1 VYcrHbII
KOHTPOJIBHOH PabOTBHI. 0I1poC;
OBLIEE KOJIMYECTBO HACOB | 102

I10 ITIPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®duzuka 9 kiacc/ [epeimkua A.B., I'yrauk E.M., OO0 «/IPO®A»; AO «M3aarenscTBo [IpocBemenue»;
BBenure cBOM BapuaHT:

METOAUYECKHUE MATEPHUAJIBI U1l YUUTEJIA

1. ®dusuka. 9 xi1.: yaeOHHK Ut 001meoopaszosar. yupexaenuid/ A.B. [eppmkun, E.M. I'yTHHK -

M.: JIpoda, 2020.

2. CoopHuK 33124 110 ¢usuke s 7-9 kiaccoB ob1eoOpazoBatenbHbix yupexaenuii / B.W. Jlykamuk, E.B.
NBanosa. — M.: [Ipocsemenue, 2019.

3. ®usmka. 9 kacc: yuebHO-MeToauueckoe mocodue/ A.E. Mapon, E.A. Mapon. — M.: [Ipoda,

20109.

4. dusuka. 9 knacc. [Toypounsie riansl mo yueouuky A.B. [Nepoimkuna. / coct. B.A. IlleBios — Bosrorpan:
VYuurens, 2019.

5. 'enpenmreiin JI1.O., Kupuk JILA., I'enbrat .M. Pemenue kiitoueBbIx 3aa4u o GpU3UKe A1 OCHOBHOM
mroiael. 7-9 xnaccer. — M.: MJIEKCA, 2019.

6. KoHTposbHEIE U caMocTosITeIbHBIE paboThI 1o ¢usuke. 9 kinacc: k yaeOnuky A.B. [lepbrmkuna, E.M.
I'yrauk «®usuka 9 xkmacey / O.U. I'pomueBa. — M.: U3narensctBo «OKk3amen», 2020.

7. Tectol o ¢usuke. 9 kiacce: k yueOuuky A.B. [Tepsimikuna, E.M. I'yrauk «®Pusuka 9 kmace» / O.U.
I'pomueBa. — M.: U3narenscTBO «OK3amen», 2021.

8. dusuka. 9 knace. TeMarndeckue TecToBbIE 3anaHus 11 noarorosku k T A. / aBt.-coct.: M.B. Boiinenko,
O.H. Mupomkuna. — Apocnasib: OO0 «Akagemust pazputus», 2020.

9. [Teprrkun A. B. Coopauk 3ama4 o ¢usuke.7-9. — M.: Dx3amen, 2019.

10. Bonkos B.A. [loypounsie pa3zpaboTtku o ¢usuke, 9 kimacc. — M. BAKO, 2019.

11. Peanu3anusi 00pa3oBaTeNIbHBIX MPOTPAMM €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOM HAITPaBIECHHOCTEH
o ¢usuke ¢ ucrnosbzoBanueM obopynoBanus neHrpa « TOUYKA POCTA»7-11 kmaccel/MuHHUCTEPCTBO
npocsernieHus: Poccutickoit ®enepanun/,2022r.

12. TexHOMOTHYECKHE KapThl YPOKOB.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

http://school-collection.edu.ru/


http://school-collection.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O MTPOLHECCA

YYEBHOE OBOPY/IOBAHHUE

CrpaBouHbI€ TaOJIHIIbL;

Hcnonb3yemble TEXHUUECKUE CPEACTBA!

* [IepcoHanpHBII KOMIIBIOTED

* MynbTUMEUIHBIN IPOEKTOP

OO6pazoBaTenbHbIE TUCKH

VY4eOHbIe JEMOHCTPALIMH 110 BCEMY KypCY (PU3UKH OCHOBHOM IIKOJIBI C MOAPOOHBIMU KOMMeHTapusiMu. DVD
muck.6 UMI] Apcenan o6pazoBanus

[IpesenTanuu, co3AaHHbIE YUUTENEM U IETbMHU B IIpoliecce 00pa30oBaTENILHOTO Mpoliecca Mo Kaxaou
U3y4yaeMou Teme

Kommekt ¢uznueckoro 'MA oGopymnoBaHust 11 TPOBEACHHUS JIaAOOPATOPHBIX padoT.

OBOPYJIOBAHMUE JJISI TPOBEJAEHUSI IABOPATOPHBIX, TIPAKTUYECKHUX PABOT,
JTEMOHCTPAIIAM

KowmmnekT o6opynosanust Llentpa «Touka pocray
MynbTUMETMIAHBIA TPOSKTOP,000pyI0BAHUE TSl IEMOHCTPAINH, IPOBEICHUS Ja00paTOPHBIX PaboT C
MYJIbTHIaTYNKAMU
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