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MNOACHUTEJIbBHASA 3ATINCKA

Copep:xaHuie mporpaMmbl HallpaBJIeHO HAa (OPMUPOBAHUE €CTECTBEHHOHAYYHON TPAaMOTHOCTH
yUalmxcs ¥ OpraHu3alfio n3ydeHus (U3UKU Ha JEATEIILHOCTHONW OCHOBE. B Hell yuuThIBaroTCS
BO3MOXKHOCTH mpeaMera B peanusanuu  TpeboBanmiit PI'OC OO0 x miaHUpPYEeMBIM
JUYHOCTHBIM U METANpEAMETHBIM pe3yibTaTaM OOYYCHHs, a TaKKe MEXKIPEIMETHBIC CBSI3H
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEJAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJJMETA «®U3UKA)»

Kypc ¢usuku — cucreMooOpa3yromuil JUisi €CTeCTBEHHOHAYYHbIX YYEOHBIX INPEIMETOB,
MOCKOJIbKY (hp3MUecKre 3aKOHBI JIS)KAaT B OCHOBE IPOILIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
OuoJsiorueit, actpoHoMHue u (pusndeckoi reorpadueii. duzrka — 3TO MPEAMET, KOTOPBIA HE
TOJIBKO BHOCHT OCHOBHOM BKJIAJ] B €CTECTBEHHOHAY4YHYIO KAPTUHY MHpPA, HO U NPEAOCTABIIACT
HauOoJsiee sicHble 00pa3libl IPUMEHEHUsI HayyHOI'0 MEeTOoJia MO3HaHUs, T.e. crocoda MOoIydeHus
JIOCTOBEPHBIX 3HaHUM 0 Mupe. Haxonen, pusnka — 3T0 npeaMeT, KOTOPbI HApSALY C APYTUMU
€CTeCTBEHHOHAYYHbIMM TpeAMETaMHM JOJDKeH JaTh UIKOJbHMKAM IpejAcTaBieHue o0
YBJIEKATEJIBHOCTH HAyYHOI'O HCCIEAOBAaHUS M PATOCTH CaMOCTOATEIBHOIO OTKPBITHS HOBOTO
3HaHUS.

OnHa W3 THaBHBIX 33434 (U3MYECKOro 00pa3oBaHUS B CTPYKType o0OImero oOpa3oBaHHS
COCTOUT B ()OPMHUPOBAHUHU €CTECTBEHHOHAYYHON IPaMOTHOCTU U MHTEpeca K HayKe y OCHOBHOM
Macchl 00YJaromuXcs, KOTOpbIe B JaIbHEHIIEM OyIyT 3aHATHI B CAMBIX Pa3HO 00pa3HBIX cdepax
nestesnbHOCTH. Ho He MeHee BayKHOM 3a7iaueil ABJIAECTCS BBIBICHUE U MTOATOTOBKA TaJaHTJIMBBIX
MOJIOBIX JIIOAEH Il NpOAOJDKEHUs oOpa3oBaHMsl M JalbHEWIIed mnpodeccuoHanbHON
JIeSITeIbHOCTH B 00J1aCTH €CTECTBEHHOHAYUYHBIX MCCIIEIOBAaHUM M CO3/IaHMM HOBBIX TEXHOJIOTUH.
CornacHO NPUHATOMY B MEXIYHapOJIHOM COOOIIECTBE ompezeneHuto, EcTecTBeHHOHayuHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBeKa 3aHMMAaTh AKTUBHYIO T'PaXTAHCKYK MO3HIHUIO IO
OOLIECTBEHHO 3HAYMMbIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €ro TOTOBHOCTh
UHTEPECOBATbCA E€CTECCTBEHHOHAYUYHBIMU HACAIMU. HayyHO I'paMOTHBIA YEIIOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHUPOBAaHHOM OOCYKJIEHUU MpOOJIEM, OTHOCSIIMXCS K €CTECTBEHHBIM
HayKaM M TeXHOJIOTUSM, YTO TpeOyeT OT HEero CieyIoNuX KOMIETEeHTHOCTEN!:

=

HAy4YHO OOBSCHATDH SBIICHUS,

OIICHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEIOBAHMUSI,

3. HMHTEepPHpPEeTUPOBATH JAHHBIE M UCIIOJIH30BATh HAYUHbIE TOKA3aTENbCTBA JISI TOTYYECHUS
BEIBOJIOB.

N

N3ydyenne ¢u3nku crnocoOHO BHECTH pelIAlOUIMil BKiaJ B (OpMUpPOBAHHE E€CTECTBEHHO-
HAY4YHOH IpaMOTHOCTH O0yYarOIIUXCs.

OEJIN U3YYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

Henmn wu3yueHuss (QU3MKKM Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs ONpEIENCHBl B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepauuu, pealu3ylOIUX OCHOBHBIE 00I€00pa30BaTEeIbHbIE POrpaMMBI,
yTBepxka€HHONW pemenneM Kosmernn MuHuncrepctBa npocsenienus Poccniickoit @enepannu,
npotokou ot 3 aexadpst 2019 r. Ne I1K-4BH.

Henu uzydenust pu3uku:

e npuoOpeTeHHne HHTEpeca U CTPEMIICHUS 00yJaloIuXCsl K HAyYHOMY
W3YYCHUIO MPHUPOABI, Pa3BUTHE HMX MHTEIJICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;



e pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIE MO3HAHMS U (POPMHUPOBAHHE
HCCJIEIOBATEIBCKOIO OTHOILIECHUS K OKPYXXAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yiibTaTa U3yYeHHUs OCHOB CTPOCHHS
MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (opMupoBaHHe MPEICTABICHUNA O POIH (PU3UKHU JJIST PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH;

e  pa3BUTHE NMPEICTABICHUN O BO3MOXHBIX cepax Oyayiien npohecCHOHaTbHON AEATEIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOArOTOBKA K JaJIbHEHIIeMy 00y4eHHIO B 3TOM HalpaBJICHUH.

JlocTukeHne STUX Iefieil Ha YpPOBHE OCHOBHOTIO 00miero oOpa3oBaHus 00OecredrBaeTcs
pEILIEHUEM CIIEAYIOIUX 3a1au:

e MpHOOpETEeHHE 3HAHUN O JUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHMUYECKUX, TETIJIOBBIX,
ANIEKTPUYECKUX, MATHUTHBIX U KBAaHTOBBIX SIBICHUSIX;

e MPHOOpPETEHNE YMEHHI OMUCHIBATH i OOBSCHATH (PM3NUYECKHE SBJICHUS C HCIIOIb30BaHHEM
MOJTYYEHHBIX 3HAHUM;

e OCBOEHHME METOJIOB PEUICHHS MPOCTEUIINX PACUETHBIX 33/]]au C UCIIOIB30BAaHHEM (PU3NIECKUX
MOJIeJield, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 337aY;

e pa3BUTHE yMEHUI HAOIOJATh IPUPOTHBIE SIBIICHUS U BBIIOJHATH ONBITHI, JJAOOPAaTOPHBIE
pabOTHI ¥ SKCIIEPUMEHTAIBHBIC HCCIICOBAHUS C UCTIOJIb30BAHUEM U3MEPHUTENBHBIX TPUOOPOB;

e OCBOEHHE MPUEMOB paboTHI ¢ HHpOpMaHEH PU3NIECKOTO COJIEPIKAHMS, BKITIOYAs
MH(OPMAIIHIO O COBPEMEHHBIX JTOCTIKCHUSX (DU3UKH; aHATH3 U KPUTHUECKOE OIICHUBAHNE
nH(pOpMAIIHH;

e 3HAKOMCTBO cO cepamu Npo(ecCHOHATBHON AEATEILHOCTH, CBI3aHHBIMU C (PU3HUKOM, 1
COBPEMEHHBIMU TEXHOJOTHSIMHU, OCHOBAHHBIMHU Ha JOCTIKEHHSX (PH3NUECKON HAYKH.

MECTO YYEBHOTI'O NIPEJMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usmka sBisercs o0s3aTeNbHBIM MPEIMETOM Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBanus. JlaHHas mporpaMma mpeaycMaTpuBaeT u3ydeHue (pu3uku Ha
6a3zoBoM ypoBHE B 9 kiacce B 00béMe 102 yaca mo 3 gaca B HeJEIIO.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

Pa3znen 1. Mexanuyeckue siBJIeHUS

Mexanuueckoe nBHKeHHE. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTENIBHOCTD
MEXaHUYECKOTO JBWKEHHUs. PaBHOMepHOe mpsMOiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsSMOJIMHEHOE NBKeHHe. CpemHssi U MTHOBEHHAs CKOPOCTh Tejla TpPH HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHOyckopeHHOe mNpsMonuHEiHOe aBuxkeHue. CBoOomHoe maneHue. OmbIThI
lNanunes.

PaBHOMepHOE nBMkeHHE MO OKpYyX)HOCTH. [lepwon m wactora oOpamenus. JIuHeitHas u
yraoBasi CKOpocTu. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

IlepBoeiit 3akoH HprotoHa. Bropoin 3akoHn Herotona. Tperuit 3akoH Herotona. IlpuHnmn
CYNEPIO3UINH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUsI CKOJIbKEHUSI, CUJIa TPEHUSI MOKOS,
JIpyrue BUJbI TPEHUS.

Cuna TsSKecTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpEeHHEe CBOOOIHOTO NaeHus. [[Buxenue
wianeT Bokpyr Comuna (MC). [epBast kocMudeckas CKOpocTh. HeBecoMOCTh U TIEperpy3KH.

PaBHOBecue MarepuanbHOW TOukH. AOCOTIOTHO TBEpAOE Teyo. PaBHOBecue TBEPAOTO Tena C
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynbee Ttenma. M3Menenume ummynbca. MMnynbc cuiibl. 3aKOH COXpPaHEHHS HMMITYJIbCA.
PeaxtuBnoe nemwxenue (MC).



Mexanunueckast paboTa 1 MOITHOCTh. PaboTa cui TshkecTu, ynpyroctu, TpeHus: CBsi3b SHEPTUU
u paborsl IloreHnuanbHas SHeprust Tena, MOJHATOIO HaJ IOBEPXHOCTBIO  3EMIIH.
IToTrenumanpHas Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPrHUH.

Jemoncmpayuu

1. HabGaroneHue MeXaHHMUECKOTO JABMKEHHS Tela OTHOCUTENIBHO Pa3HbIX TeJl OTCUETA

2. CpaBHeHHUE MyTeW U TPAEKTOPUH JABMKEHHS OJHOTO M TOTO K€ TeJla OTHOCUTENILHO pa3HbIX
TEJ OTCYETA

3. M3mepeHne CKOpOCTH M YCKOPEHUS PSIMOIUHEHHOTO TBU)KCHUS

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JIBHXKCHMS

5. HaOmronenue 1BUKEHUS Tejla IO OKPYKHOCTH

6. HabmoeHne MexaHU4ecKuX sIBIEHUH, MPOUCXOASIINX B cucTeMe oTcuéra «Tenexkay» npu
e paBHOMEPHOM U YCKOPEHHOM JBI)KEHHH OTHOCUTENIBHO KaOuHeTa (GU3UKU

7. 3aBUCHMOCTb YCKOPEHHUS Tella OT MacChl TeJla U JeMCTBYIOLIEH Ha HETO CUIIBI

8. HalGumonenne paBeHCTBa CHIT TP B3aUMOJICHCTBUU TEI

9. M3meHeHue Beca Teja MPU YCKOPEHHOM JIBH)KEHUU

10.ITepenava ummysnbca Mpu B3aUMOJICUCTBUH Tl

11.IIpeobpa3oBanus SHEPTUU IPU B3aUMOICHCTBUM TeI

12.CoxpaHeHue UMITyJIbca IIPU HEYIIPYTOM B3aUMOIEHCTBUN

13.CoxpaHeHue UMITyJIbca MPU A0COIIOTHO YIPYTrOM B3aUMOICHCTBUH

14.HaGntonenne peakTUBHOTO JIBHXKCHHUS

15.CoxpaHeHre MEXaHUUECKOW SHEPTUU IPU CBOOOHOM MMaCHUN

16. CoxpaHeHre MEXaHUUECKON 3HEPTUU IIPU IBUKEHUH TeJIa MO/ IEHCTBUEM NPYKUHBI

Jlabopamopnuvie pabomot u onvimal

1. KoHcTpyHnpoBaHue TpakTa AJisl pa3roHa U JajibHEHIIEro paBHOMEPHOIO JBUKEHUS IIapUKa
WIH TEJIEKKH

2. OrmpeneneHue cpeaHe CKOPOCTH CKOJBKEHUS OpycKa WM JBM)KEHUS IIapuKa TI0
HAKJIOHHOM INIOCKOCTH

3. Ormpenenenne yCKOpPEHUs Tela NpPU PAaBHOYCKOPEHHOM JBIDKEHHUM 110 HAKJIOHHOH
IJIOCKOCTH

4. WccnenoBaHue 3aBUCMMOCTH IyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM IBMKEHHUU O€3
Ha4YaJIbHOM CKOPOCTHU

5. IlpoBepka rumoTessl: €CiIM MPU PAaBHOYCKOPEHHOM JBM)KEHHUU O€3 HayaJbHOM CKOpPOCTU
IIyTH OTHOCATCA KaK psiJi HEYETHBIX YNCEN, TO COOTBETCTBYIOIIME MPOMEKYTKN BPEMEHU OJIMHA-
KOBBI

6. MccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIbHOT'O JIaBICHUS

7. Onpenenenne K0d(PGUIIMEHTA TPEHUS CKOJIBKEHUS

8. Ormpenenenue KECTKOCTH MPYKUHBI

9. Ompenenenne pabOTHl CHIBI TPEHUS TIPU PABHOMEPHOM JIBKCHHH Tella TI0
TOPU30HTAJIBHOM MOBEPXHOCTH

10.0npenenenrie  pabOTHl CUJIBI  yIPYTOCTH TpH  TOABEME Tpy3a C HCIOIb30BAHHEM
HEMOABMKHOTO U TOABHKHOTO OJIOKOB

11.M3yuenne 3aKoHa COXpaHEHUS YHEPTUN

Pa3nen 2. Mexanndeckne KoJieOAHHUS M BOJHBI

KonebarenbHoe nBukeHune. OCHOBHBIE XapaKTEPUCTHKU KoJieOaHMWl: IepHoJ, YacToTa,
aMIUIMTya. MaTtemaTuueckuid W TpPYXKUHHBIM MadATHUKM. [IpeBpamieHue »HeEpruv npu
Kosie0aTeIbHOM JIBIDKEHUHU. 3aTyxaromue kojeOaHus. BeiHyxkaeHHble konebanus. Pe3onanc.
Mexannueckre BosHbL. CBONCTBA MEXaHMYECKUX BOJIH. [Ipo OJIBHBIE M MONEPEUYHBIE BOJIHBI.
JlnvHa BOJIHBI U CKOPOCTh €€ pacrmpocTpaHeHus. MexaHWdyecKue BOJHBI B TBEPJOM TeIe,
ceticmuyeckue BojHbl (MC).

3ByK. ['poMKkOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. Mudpa3Byk u yapTpa3Byk.



Jemoncmpayuu

1. HabGmroenue kosiebaHui TEI MO ISUCTBUEM CHUIIBI TSKECTH M CHIIBI YIIPYTOCTH

2. Habnronenue xoneOaHMii rpy3a Ha HUTU U HA TIPY>KUHE

3. HaGmroienre BBIHYKJICHHBIX KOJICOAHUI U PE30HaHCa

4. PacripocTpaHeHn€e IPOAOIbHBIX U ITONEPEYHBIX BOJIH (HA MOJEIH)

5. HabmroieHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOThI

6. AKyCTHUECKHI pE30HAHC

Jlabopamopuuvie pabomot u onvimal

1. Ompenenenre 4acTOThI U IEpUOAA KOJIeOaHU MAaTeMaTHIECKOTO MasiTHIKA

2. OmnpenesneHye YacTOThl U Meproja KoJeOaHuii mpyKMHHOTO MasiTHUKA

3. HccrnenoBanne 3aBUCHMOCTH MEPUOJIa KOJICOAHHH MOABEIICHHOTO K HUTH Tpy3a OT JJIUHBI
HUTH

4. ViccnenoBanre 3aBUCMMOCTH TIEPHO/Ia KOJICOAHUM MPYy>KMHHOTO MasiTHUKA OT MacChl rpy3a

5. IIpoBepka HE3aBUCUMOCTH TEpUOAa KOJIeOaHHUH Tpy3a, MOABEIICHHOTO K HUTHU, OT MAaCChI
rpysa

6. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb MepHoa KojaeOaHui Mpy>KUHHOTO MasgTHUKA OT
MacCChI Tpy3a U )KECTKOCTH MPYKUHBI

7. U3mepeHne yCKopeHus CBOOOAHOTO MaJACHHUS

Pa3znen 3. 3J'leKTp0Mal"Hl/ITH06 MOJI€ M JJIEKTPOMATrHUTHBLIC BOJIHBI

DIEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3J€KTPOMATHUTHBIX BOJIH
[[Ixana 2JIEKTPOMAarHUTHBIX BOJIH. Vcmosib30BaHME 3IEKTPOMATHUTHBIX BOJIH I COTOBOM
CBSI3U.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH

2. BonHOBBIE CBOICTBA CBETA

Jlabopamopuvie pabomot u onvimul

1. 3y4yeHue cBOIMCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIBIO MOOMIBHOTO TenedoHa

Pa3nen 4. CBeToBLI€ SIBJICHHSA

JIyueBass Moxens cBera. McrouHumku cBeta. lIpsmonnHelHOE pacnpOCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa.
IIpenomiienne cBeTta. 3akOH INpeNoMIIeHHs cBeTa. [lodHOe BHyTpeHHee OTpakeHUE CBETa.
Hcnonb30BaHnE OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKHUX CBETOBOJAAX.
JIunza. Xon nyueit B nuH3e. OnTuyeckas cucreMa (oToanmnapaTa, MUKPOCKONA U TeJIEcKoIa
(MC). I'na3 kak onTudeckasi cucteMa. bJIu30pyKoCTh U 1aTbHO30PKOCTb.
Paznoxenue 6enoro ceera B cnekTp. OnbiTel HetoToHa. ClokeHHE CIIEKTPabHBIX I[BETOB.
Hucniepcus ceera.
Jemoncmpayuu
[IpsamosnuHETHOE pacIpOCTpAHEHNE CBETA.
OtpaxkeHue cBera.
[Toryuenue n300pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHune cBeTa.
ONOTHYECKUN CBETOBOJI.
Xon yuelt B cobuparoreit TuH3e.
XoJ Ty4deil B pacCEenBAIOIIEH JIMH3E.
[Tony4yenue n300paXkeHU ¢ MOMOIIBIO JTUH3.
[Tpunuumn neiictBust Gporoanmnapara, MUKpPOCKOIIA U TEJIECKOIA.
10.Mogens rnasa.
11.Pa3noxxenue 6enoro cBeTa B CIEKTP.
12.ITomyaenue Gesoro cBeTa MpH CI0KEHUU CBETA Pa3HbIX IIBETOB.

CoNoR~ LN E



Jlabopamopusie padomul u onvimol

1. UccnenoBanue 3aBUCUMOCTH yTJIa OTPaXXEHUSI CBETOBOT'O JIyda OT yIJia Ma/ieHusl.

2. N3yueHne XxapakTepUCTHK U300paKeHHUs IPeIMETa B IIJIOCKOM 3epKaJe.

3. HccrnenoBanue 3aBUCHUMOCTH YIJla MPEIOMJICHUS CBETOBOTO Jiydya OT yrja MajgeHus Ha
TPAHUIIE «BO3TYX—CTEKIIO».

4. Tlonyuenne n300paxeHUH ¢ TOMOIILI0 COOMPAFOIIEH JIMH3bI

5. Onpenenenre GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHIIBI CO OMpAarOIIei TNH3BI.

6. ONBITHI 110 PA3JIOKEHUIO OEJIOr0 CBETa B CIIEKTP.

7. OUBITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB MIPH UX HAOIIOACHUH Yepe3 IBETOBBIC (DUITBTPHI.

Paznen 5. KBaHTOBBIE fIBJICHUS

OmnbiTel Pesepdopna u mimaHerapHas mozaenb atoma. Moaens atoma bopa. Mcnyckanue u
HOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEeHyaThie ClIEKTPHI.

PamnoaktuBHOCTE. AJba, OeTa  raMmmansinydeHusi. CTpoeHre aroMHoro siapa. HykimoHHas
MOJIeJIb aTOMHOTO sigpa. M30TOIBI.

PapnoaktuBHbie npeBpamenus. [lepuos nosrypacmaia aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsiIOBOIO M MACCOBOTO YHUCEI. DHEpPrus CBA3MU
aToMHbIX saep. CBsa3p Macchl U sHepruu. Peakumu cuHte3a u geneHus sjep. Mcrounuku
suepruu Connua u 38831 (MC).

Snepnas sHepreruka. JleficTBUs paAMOAaKTUBHbBIX U3JIyde€HUH Ha KuBble opranuzmsl (MC).

Hemoncmpayuu

1. CrekTphl U31y4eHUs U TOTIIOIICHHS.

2. CriexTphl pa3auyHbIX ra30B.

3. Cnektp BoAopoa.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéryrika HOHU3UPYIOMIUX U3TYyUCHUH.

6. Perucrpanus u3iny4eHus IPUPOAHBIX MUHEPAJIOB U NPOJIYK TOB.

Jlabopamopuvie pabomot u onvimul

1. HaOxroieHue CIUIOIMIHBIX M IMHEWYAThIX CIIEKTPOB U3IYYECHHUS.

2. HUccnenoBaHue TpPEKOB: HM3MEPEHHE HHEPTrUM YACTUIBl 1O TOP MO3HOMY HyTH (IO
dororpadusim).

3. Usmepenue paanoakTuBHOTO GoHA.

IHoBTOpPHTE/IBLHO-00001IAK0IMIT MOY/Ib

[ToBTOpHUTENBHO-0000IIAOIINIT MOYb MpPEIHA3HAYEH JJII CHCTEMaTH3alud U 0000IIeHHs
HPEIMETHOTO COJIEPYKaHMS U OIbITA AEATEIbHOCTH, MPUOOPETEHHOTO NP U3YUYEHUH BCETO Kypca
bu3uKY, a TakKe IS MOAroTOBKH K OCHOBHOMY TOCY/IapCTBEHHOMY dK3aMeHy 1Mo (pu3uKe st
00yyaromuxcsi, BBIOPaBIINX 3TOT YUeOHBIH Mpeamer.

[Ipu u3yyeHN 1aHHOTO MOJYJIS PEATU3YIOTCS M CUCTEMaTU3UPYIOTCS BUABI ACSITEIbHOCTH, Ha
OCHOBE KOTOPBIX 00eCIeunBaeTcs JOCTUKEHUE MPEIMETHBIX U METApeIMETHBIX TNIAHUPYEMBIX
pe3ynbTaToB 00y4deHUsl, pOopMHUpYyeTCS eCTECTBEHHO-HAay4YyHasi TPAMOTHOCTh: OCBOCHHE HayYHBIX
METO/IOB HCCIICIOBAaHUS SIBICHUN NPUPOABI M TEXHUKH, OBJAJICHHE YMEHHUSMH OOBICHATH
busnueckue SBIEHUS, NPUMEHSS IOJYYEeHHblE 3HAHUS, pelarbh 3aJauyd, B TOM YHCIE
KAauECTBEHHBIE Y KCIIEPUMEHTAJIbHBIE.

[IpyHIMNIHANBEHO AEATENBHOCTHBINA XapaKkTep JaHHOTO pa3Jena pealnu3yercs 3a CYET TOTo, YTO
y4aliecs BBITOJIHAIOT 3a/1aHus, B KOTOPBIX UM IIPEAJIaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUH PaCO3HABATh U HAYYHO OOBACHSATH (PU3NUECKHE SBICHUS B
OKpY’KaloIel MpupoJie ¥ MOBCEAHEBHOMN KU3HH,

HCIOJIb30BaTh HAyYHBIC METO/IBI UCCIICIOBAHUS (PU3NUYECKUX SIBJIICHUN, B TOM YHCIIE TS
MIPOBEPKHU THIIOTE3 U MOTYUEHHSI TEOPETUUECKUX BBIBOJIOB;



OOBICHATH Hay4YHBIC OCHOBBI Han0o0JIee BaKHBIX ,Z[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ,
HAIpuMeEp, MPakKTUYICCKOro UCII0JIb30BaHUA PA3JIMYHBIX KCTOYHUKOB SHEPIruK Ha OCHOBE
3aKOHa MMPEBpaAICHUA U COXPAaHCHUS BCEX U3BCCTHBIX BUAOB SHCPIUH.

Kaxnas wu3 T1em pgaHHOro paszfena BKIIOYAET HSKCIEPUMEHTAIbHOE UCCIIEIOBAHUE
obobmraromiero xapakrepa. Pa3aen 3aBepuraercsi mpoBeIeHUEM TUAarHOCTHYECKOW M OIEHOYHOU

paboThI 32 Kypc OCHOBHOM HIKOJIBI.

IINTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

N3yuenune pusnku B 9 Kilacce HampaBiIeHO Ha JOCTHXKEHHE OOy4yaroIMMUCS JIMYHOCTHBIX,
METaIpPEeIMETHBIX U MPEAMETHBIX PE3Y/IbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

Hampuomutwcrcoe eocnumanue:

MPOSIBJICHNE HHTEPEca K HCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PU3UIECKOM
HayKH;
[EHHOCTHOE OTHOIICHUE K TOCTHKEHUSIM POCCUUCKUX YIEHBIX (DU3HUKOB.

Fpam@ancxoe u 0yx03u0-npaecm3enuoe eocnumanue.;

TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 0OCYKACHUHU OOIECTBEHHO-3HAYMMBIX U 3THYECKUX
pooJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;
OCO3HaHUE BaXXHOCTH MOPAJIbHO-ITUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO.

Jcmemuueckoe 6ocnumanue:

BOCIIPHUATUC OCTCTUUCCKUX KAYCCTB q)HSquCKOﬁ HAyKH: et TapMOHUYHOT'O ITOCTPOCHUA,
CTPOroCTH, TOYHOCTH, JITAKOHUYIHOCTH.

l[enuocmu HAYYHO020 NO3HAHUA:

OCO3HaHME LIEHHOCTH (PU3NYECKOM HayKH KaK MOIIHOTO HHCTPYMEHTAa MMO3HaHUs MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIIEH COCTABIISIIOLIEN KYJIbTYPHI,
pa3BUTHE HAyYHOH JII0003HATEIBHOCTH, MHTEpEca K UCCIIE0BATEIbCKOM eI TETbHOCTH.

Dopmuposanue Kyabmypot 300p068ba U IMOUUOHATLHO20 O1A2ONONYYUA:

OCO3HaHHE IIEHHOCTH 0€3011acHOro 00pasa *KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTH MPaBUJI 0€30M1aCHOTO MOBEJICHHS HA TPAHCIIOPTE, HA JIOPOTrax, C NEKTPHUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBHUSX;

c(hOpMHUPOBAHHOCTH HAaBBIKA PeIICKCHH, TPU3HAHIE CBOETO MPaBa Ha OMIUOKY U TAaKOTO e
IpaBa y Ipyroro yejaoBeKa.

Tpyooeoe éocnumanue:

AKTUBHOE YJYaCTHE B PEIICHUH MPAKTHUECKHUX 3a/1a4 (B paMKax CEMbH, IITIKOJIBI, TOPOJIa, Kpasi)
TEXHOJIOTHYECKON ¥ CONMAILHON HANPABICHHOCTH, TPEOYIONUX B TOM YHCIIE U (PU3HIECCKUX
3HAHUI;

HWHTEpEC K MPaKTUYECKOMY HM3YyYCeHHIO Tpodecchii, CBsI3aHHBIX ¢ (PU3UKOM.



IKxonozuueckoe eocnumanue:

° OpHuCHTalHA Ha TPUMCHCHUC (1)I/I3I/I‘-IGCKI/IX 3HAaHUU IJId pCIICHUA 3a1a4 B 06JIaCTI/I
OKpY>Karollen cpe/ibl, IIIaHUPOBAHUS MOCTYNKOB U OLIEHKH X BO3MOKHBIX IOCIEACTBUN IUIs
OKpY>Karollen Cpeibl;

e OCO3HAHHUE IIOOAILHOTO XapakTepa 3KOJOTHYECKUX MpoOJieM U MyTel UX peleHusl.

Aoanmauua odOyyawuwecoca K UBMEHAIOWUMCA YCI0BUAM COUUAIbHOU U RPUPOOHOU
cpeovl:

e MOTPeOHOCTH BO B3aMMOJICHCTBHHU MIPU BBIITOJHEHUH UCCIEIOBAHUM U TIPOEKTOB (PU3UUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSM JIPYTHX;

e IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NPAaKTUYECKYIO 1EATEIbHOCTb;

e MOTpPeOHOCTH B (POPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4YHCIE HOPMYIUPOBATH
UJCH, TOHSTHUS, TUMOTE3bl O (PU3MUECKUX OOBEKTaX U SBJICHUSX;

e OCO3HaHHE JePHUINUTOB COOCTBECHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 007aCcTH (PU3UKH;

e IUIAHHPOBAHHUE CBOETO PAa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

e CTpEMJIEHUE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBSI3U IIPUPO/IbI, OOILIECTBA M SKOHOMUKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3UUYECKUX 3HAHMIA;

e  OLIEHKA CBOMX JCHCTBUI ¢ yUETOM BIUSHUS HA OKPYKAIOLIYIO CPEAY, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEJIMETHBIE PE3YJIBTATbBI

YHuBepcanbHbIC M03HABATEIIbHBIE ICHCTBUS
ba3zoevie nozuueckue oeiicmeun:

e BBIIBJIATH M XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUI);

e  yCTaHABJIMBATH CYIIECTBEHHBII MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JJIs1 0000IICHNS 1
CpaBHEHUS;

e BBIIBJIATH 3aKOHOMEPHOCTH ¥ MTPOTHBOPEUMS B pACCMAaTPUBAEMBIX (PaKTax, TAaHHBIX U
HaAOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

e BBIIBIJIATH NPUYHHHO-CIICJICTBEHHBIC CBS3U MPU U3YYCHUN (U3NUECKHX SIBICHUH U TPOIIECCOB;
JieNIaTh BBIBOJIbI C UCIIOJIb30BAaHUEM JIEJYKTUBHBIX U MHAYKTHBHBIX YMO3aKIIOUEHU,
BBIJIBUTATh TUITOTE3bI O B3aUMOCBSI3IX (PU3NUECKUX BEITHYNH;

e  CaMOCTOSTEJIHO BBIOMpPATh crIoco0 perieHust yueOHol pu3ndeckoi 3a1aun (CpaBHEHHE
HECKOJIBKUX BapHaHTOB PELICHUs, BEIOOP HanOosIee MOAXOISIIETO C YYETOM CaMOCTOSITENBHO
BBIJICJIEHHBIX KPUTEPUEB).

bazoevle uccneoosamenvckue oelicmeus:

e HCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT O3HAHUS;

e TMPOBOJUTH MO CAMOCTOSTENILHO COCTABICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIN (PU3NUeCKHii
AKCTIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBAaHNE (DU3NUECKOTO SIBJICHHUS;

e OIIEHWBAThH Ha MPUMEHUMOCTH U JIOCTOBEPHOCTh UH(OPMAIIHIO, TOYUSHHYIO B XOIE
WCCTIEOBAHUS WM DKCIIEPUMEHTA,;

e  CaMOCTOATEIHHO (HOPMYITHPOBATH OOOOIICHHS U BBIBOJIBI 10 PE3yIbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, OTBITA, UCCIICOBAHMS;

e TMPOTHO3WPOBATH BO3ZMOXKHOE JIaibHEIIIee pa3BUTHE PU3UIECKUX MTPOIECCOB, a TAKKE
BBIJIBUTATh TIPEATOI0KEHUS 00 MX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAX.

Paboma c ungpopmayueii:



HNPUMEHSATH Pa3InYHbIE METObI, HHCTPYMEHTHI U 3aIPOCHI IIPH MTOUCKE B 0TOOpe
MH(OPMAIMY WM JaHHBIX C YYETOM MPEIIOKESHHON Y4eOHOM (PU3NUECcKOl 3a/1a4u;
aHAJM3UPOBATh, CHCTEMATH3HPOBATh U HHTEPIIPETUPOBATH UH(OPMAIIHIO Pa3IUYHBIX BUIOB U
¢dbopM npescTaBICHNS;

CaMOCTOSITENTbHO BEIOUPATh ONTHUMAIBHYIO ()OpMY IpeACTaBICHU HHPOPMALIUU U
WILTIOCTPUPOBATh PEIIacMble 33a4H HECTOKHBIMU CXEMaMH, AuarpaMMaMiy, HHOU Tpadukoi
1 UX KOMOMHAIIHSIMH.

YHuBepcanbHble KOMMYHHUKATUBHBIE JEHCTBUS
Obwenue:

B X0JIe 00CYyXIeHHs yueOHOr0o MaTepHala, pe3yibTaToB J1a00paTOPHBIX PadOT U MPOEKTOB
3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOI TeMbI U BBICKa3bIBaTh UJICH,

HalleJICHHbIE Ha pelIeHHE 3a/1a4M U MOoAJepkaHue OIaroxkenaTeIbHOCTH OOIIEHUS;
COIIOCTABJIATh CBOU CYXJIEHHUS C CYKACHUSIMH IPYTHX YYaCTHHUKOB JAHaliora, OOHapyKUBaTh
pasiinuue U CXOJCTBO MO3ULMI; BEIPAXKATh CBOKO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX
TEKCTax; MyOJIUYHO MPEJICTABIATH PE3yJbTaThl BHIIOJHEHHOTO (DU3MYECKOTO OIbITa
(3KCIepuMeHTa, UCCIeI0BAaHUS, TIPOCKTA).

Coemecmnasn deamenbHOCMb (COMPYOHUYECMBO):

MMOHUMAThH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAH/IHON W WHIANBUYaTbHOU PaOOTHI IIpH
pelIeHUU KOHKPETHON (hPM3UYECKOM MPOOIIeMBI;

MIPUHUMATH LIETTU COBMECTHOM JESITEIIbHOCTH, OPTaHU30BBIBATH JIEUCTBUSI 1O €€ JOCTHIKEHUIO:
pacmpenenarTb poju, 00CyX1aTh IPOLECCH U Pe3yIbTaThl COBMECTHOM paboThl; 0600111aTh
MHEHHS HECKOJIBKUX JIIOCH;

BBITIONTHATH CBOKO YaCTh paOOThI, JOCTUTAsI KAUECTBEHHOTO Pe3yybTara Mo CBOEMY
HaIpaBJIEHUIO U KOOPJAUHUPYS CBOU JACHCTBUS C APYTHUMH WiCHAMU KOMAH/IbI;

OILICHUBATh KAUYECTBO CBOETO BKJIa/a B OOLIUI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEILHO
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aHUMOICHCTBHS.

yHI/IBepCaJ'ILHHe PErYJIISITUBHBIC JEHUCTBUSA
Camoopzanu&‘auuﬂ.'

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYaIUIX, TPEOYIOMINX JJIS pELICHUS
(bu3NUecCKrX 3HaAHUM;

OpPUEHTUPOBATHLCS B PA3JIMYHBIX ITOAX0/1aX MPUHATHS PELIEHUN (MHAUBUYAIbHOE, IPUHITHE
pelleHus B rpymIe, NPUHITHE PEellIeHUi TPYIIoi);

CaMOCTOSITENIbHO COCTABJIAThH AJITOPUTM pEIIeHUs! PU3NUECKOM 3aauu MU TIJIaHa
UCCIIEIOBaHMS ¢ YYETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEeHTHUPOBATH IIpeIaraéMble BApUaHThI PELIEHUN;

Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

Camokonmpons (peprexcusn):

JaBaTh aJIEKBaTHYIO OIICHKY CHTYaIllUU ¥ MpeJyIaraTh TuiaH e€ N3MEHEHHS,

OOBSICHATH TIPUIHMHBI JOCTIKEHUS (HETOCTHKECHHUS) pE3yIbTAaTOB JICATEIbHOCTH, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTD (B TOM YHCIIC B XO BHIITOJHEHUS (PU3NIECKOTO
WCCIICIOBAHMSI WJIH MTPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIHCTB, U3MEHHUBILUXCS CUTYaLIUH,
YCTaHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYAHOCTEH;



OIICHUBATb COOTBCTCTBUEC PC3YyJibTaTa LCJIU U YCJIOBHUAM.
3M014u0Hafleblﬁ UHmMEeN1eKm:

CTaBUTH ce0sl Ha MECTO JPYroro 4ejaoBeKa B XO/€ CIopa UK AUCKYCCUH Ha HAyYHYIO TEMY,
IIOHUMaTbh MOTHUBbI, HAMEPEHHS U JIOTUKY JIPYToro.

Ilpunamue ceba u opyzux:

MIPU3HABATH CBOE MPABO HA OMIMOKY MPU PEeIeHUN (PU3NIECKUX 3a/1a4 WK B YTBEPKACHUAX
Ha Hay4HbIE TEMbI U TAKOE XK€ IIPABO IAPYroro.

INPEIMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTaThl Ha 0a30BOM ypPOBHE MOJKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
00yYaroImuxcst yMEHUH:

HCII0JIb30BaTh IOHATHS: CUCTEMA OTCUETA, MaTepUaibHasi TOUKa, TPACKTOpHs,
OTHOCHTEIIFHOCTh MEXaHHMUYECKOTO ABIKEHHUS, AeGopmanus (yrnpyras, IiiacTu4eckas), TpeHue,
LEHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTh M MEPErPY3KHU; LIEHTP TAKECTH; A0COTIOTHO
TBEPAOE TEJO, LIEHTP TSXKECTH TBEPAOIO TEla, PABHOBECHE; MEXaHUUECKUE KOIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U yIbTPA3BYK; JICKTPOMArHUTHbIE BOJIHBI, IIKaJla 3JIEKTPO-
MarHMTHBIX BOJIH, CBET, OJIM30PYKOCTb U AaJIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS U
NOTJIOIIEHUS; alb(a, OeTa U raMMa-u3Iy4deHus, U30TOIIbI, iZiepHast SHEPreTUKa;

pa3nuyath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBMKEHUE, CBOOOIHOE MaIeHUE TEJl, PABHOMEPHOE
JBUKEHHE [0 OKPY>KHOCTH, B3aUMOJICHCTBHIE TEJ, PEAKTUBHOE JBUKEHHE, KojeOaTelbHOe
JBIDKEHUE (3aTyXarolllue U BBIHYKJICHHbIE KoJeOaHus), pe30HaHC, BOJTHOBOE JABHKEHHE,
OTpakK€HUeE 3BYyKa, PSMOJINHEWHOE PACIPOCTPAHEHUE, OTPAKEHUE U NPEJIOMIICHHE CBETA,
MIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHUE OeJIOro CBeTa B CHEKTP U CIOKEHHE
CHEKTPAJIbHBIX LIBETOB, TUCIIEPCHS CBETA, ECTECTBEHHAs PAJUOAKTUBHOCTh, BOSHUKHOBEHUE
JMHEWYaToro CreKTpa U3Ty4eHHs ) [0 OIMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMUX JAHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh HPOSIBICHUE W3YYEHHBIX (DU3NYECKUX SBJICHHUH B OKpY’KarolleM MHpe (B TOM
yuciie Gu3NYecKue IBJICHMs B IPUPOJIE: NMPUIMBBI U OTJIMBBI, ABM>KEeHUE Tu1aHeT ColHeYHON
CUCTEMBI, pEaKTUBHOE JIBH)KCHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMY,
3eMJIETPSICEHHE, CEHCMUUYECKHE BOJIHBI, IYHAMH, 9X0, IBETA TE€JI, ONITHYECKUE SIBJICHUS B
npupojie, OMOIOrnYecKoe JIeiicTBUE BUAUMOTO, YIbTPAa(HOIETOBOTO U PEHTTEHOBCKOTO
M3ITy4EeHUH; €CTECTBEHHBIN paOaKTUBHbBIN (POH, KOCMHUUECKHE JTY4H, PaIHOAKTHBHOE
U3JIy4€HHUE PUPOJAHBIX MUHEPAJIOB; IEUCTBUE PAJUOAKTUBHBIX U3IyYEHUN HA OpPraHU3M 4e-
JIOBEKA), TP 3TOM NEPEBOIUTH MIPAKTHUECKYIO 3a/1auy B y4eOHYIO, BBIIEIAThH CYIIECTBEHHbBIE
CBOWCTBa/MpU3HAKU (PU3UUECKUX SBICHUA;

OIMCHIBATh U3yYEHHbIE CBOMCTBA Tel U (PU3NUECKHE SABJICHUS, UCTIONIb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEIHSS U MTHOBEHHAsI CKOPOCTh Tella IPH HEPABHOMEPHOM JIBHXKEHHH,
YCKOPEHHE, IEPEMEILIEHHE, ITyTh, YIJIOBAsI CKOPOCTh, CUJIa TPEHHUS, CHJIA YIIPYTOCTH, CHJIA
TSDKECTH, YCKOPEHHE CBOOOHOTO MaIeHHsI, BEC Tela, UMITYJIbC TeJla, UMIYJIbC CHIIBI,
MexaHuuyeckas paboTa U MOIIHOCTb, TOTEHIIUAJIbHAs SHEPT U Tea, TOIHATOrO HaJl
IIOBEPXHOCTBIO 3€MJIU, IIOTCHIMAJIBHASL DQHEPIUs CXKATOU NPYKUHBI, KHHETUYECKas SDHEPTus,
MOJIHAsl MEXaHUYECKasi SHEPIHsl, IEPHO]] U YaCTOTa KOJIeOaHH, JUIMHA BOJIHBI, IPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTEJIb MIPEIOMIIEHNUS CPEJIbl); IPU ONTMCAHUU
MIPAaBUIILHO TPAKTOBATH (PU3UUECKUI CMBICI HCIIOJIb3YEMbIX BEIHYUH, 0003HAUCHHS U
€MHULIBI PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIBI, CBA3BIBAIOILUE TAHHYIO (PU3NYECKYIO



BEJIMYUHY C JPYTUMH BeTUYMHAMH, CTPOUTDH TpapUKU H3yUEHHBIX 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBJICHUS U MPOLIECCHI, HCIIOB3YsI 3aKOH
COXPaHEHMsl SHEPTUHU, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHLIUI CYIEPIO3ULIUN CUJI, TPUHLIUI
oTHOcUTeNnbHOCTH ["anunes, 3akoHbl Hp0TOHA, 3aKOH COXpaHEHUs! UMITYJIbCa, 3aKOHbI
OTPAKEHMsI U IIPEIOMIIEHHS] CBETA, 3aKOHBI COXPAaHEHHs 3apsAA0BOr0 U MacCOBOIO YHCEI IPU
SJICPHBIX PEaKIHsIX; IPU 3TOM J[aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIHCHIBATh €TI0
MaTeMaTHYeCKOE BhIPAXKEHUE;

OOBSICHATH (PM3UUECKUE TPOLIECCHl M CBOICTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
IIPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BbISABIATH IPUUMHHO-CIICACTBEHHbBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ ONOPON Ha 2—3 U3yUYEHHBIX CBOWCTBA
(bu3n4ecKux sIBICHUH, GPU3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pelarh pacyéTHbIe 3aa4u (ONHUPAIOUIMECs Ha CUCTEMY U3 2— 3 ypaBHEHUH), UCIIOJIb3YS
3aKOHBI U (POPMYJIBL, CBSA3bIBAIOIIME (PU3UUECKUE BETMUYMHBL: HA OCHOBE aHAJIM3a YCIOBHS
3aJ1a4yM 3alKiCbIBaTh KPATKOE YCIOBUE, BBIABIATH HEJIOCTAIOIINE WU U30bITOYHBIE JaHHbIE,
BbIOMPATh 3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE [l PELIEHUs, TPOBOAUTH PACUETHI U
OLIEHUBATh PEATMCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3NYECKON BEINYHHEI,

pacrio3HaBaTh [po6JIeMbl, KOTOPbIE MOXHO PELIUTh MPHU MOMOLIH (PU3NYECKUX METOJIOB;
HCIOJIb3YS ONKMCAaHUE UCCIIEOBAHUS, BBIACIATH IPOBEPSIEMOE IIPEAION0KEHNE, OLIEHUBATh
IIPaBUIBLHOCTb MOPsIKA IPOBEJCHUS UCCIIE0BaHMsL, AeIaTh BEIBO/IbI, HHTEPIIPETUPOBATh
pe3yJIbTaThl HA0JIIOIEHUH U OIBITOB;

IIPOBOJIUTH ONBITHI IO HAOIIOIEHUIO (PU3NUECKUX SBICHUN MU (PU3MUECKUX CBOMCTB Tel
(u3yuenue BToporo 3akoHa HploTOHA, 3aK0OHa COXpaHEHUs SHEPTUU; 3aBUCUMOCTh IIepro/ia
KoJieOaHUH NPYKUHHOI'O MasATHUKA OT Macchl Ipy3a U KECTKOCTH MPYKHUHBI U
HE3aBUCHUMOCTH OT aMIUTUTYbl MAJIbIX KOJIeOAHMIA; TPSIMOIIH-

HeilHOe paclpoCTpaHeHHE CBeTa, pasjioXkKeHHe Oeloro cmera

B CIEKTp; M3Y4YEHHE CBOMCTB HM300pa’K€HUS B IJIOCKOM 3€pKaje U CBOMCTB M300pa)keHus
npeaMera B cobuparolei inH3e; HaOIroieH!e CIUIOIIHBIX U JTMHEHYaThIX CIIEKTPOB
U3JIy4EHUs): CAMOCTOATEIBLHO COOUpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000py10BaHMUS;
OIUCBIBATh XOJI OIBITA U €r0 Pe3yNbTaThl, (OpPMyINpPOBaTh BHIBOJIBI;

MIPOBOAUTH MPU HEOOXOJAUMOCTH CEPHIO MPSIMBIX U3MEPEHUI, ONPEeisisl CpelHEe 3HaUCHHE
u3MepsieMoil BenuuHbl (POKyCHOE paccTOsIHUE COOMparoIiel JIMH3bI); 000CHOBBIBATh BHIOOD
croco0a U3MepeHUs/ M3MEpUTETHLHOTO TPHOOPa;

MIPOBOJIUTH UCCIIEZIOBAaHUE 3aBUCUMOCTEH (DPM3MYECKMX BETUYUH C UCIOJIb30BAHUEM MPSIMBIX
M3MepeHul (3aBUCUMOCTh IIyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBM)XEHUU 0€3
HayvalbHON CKOPOCTH; Mepro/ia KoJeOaHU MaTeMaTHYeCKOr0 MassTHUKA OT JUTMHBI HUTH;
3aBHCHMOCTH YIJla OTPaKeHUs CBETA OT yIJia MaJeHUs U yria MpeloMIIeHHs OT yria
NaJIeHus ): MJIaHUPOBATh UCCIIE0BAHUE, CAMOCTOSATEIBHO COOMPATh YCTAaHOBKY, (PUKCHPOBATh
Pe3yNbTaThl OJIyYEHHOHN 3aBUCUMOCTH (PU3HUECKUX BEJIMYMH B BHAE TaOJIUI U TpapUKOB,
JieNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIE0OBAHUS;

MIPOBOANTH KOCBEHHbIE U3MepEHUs (PU3MUECKUX BETMYHUH (CPEIHSAS CKOPOCTh U YCKOPEHUE
TeJla IPU PaBHOYCKOPEHHOM JBH)KEHUH, YCKOPEHHE CBOOOIHOTO MaJIeHUs, )KECTKOCTh
MPYXUHBI, KOOPPUIUEHT TPEHUS CKOJBXKEHHs, MeXaHhdyeckas padboTa M MOIIHOCTE,
4acToTa M Mepuo KouebaHuit MaTeMaTHYeCKOro U MPYKMHHOTO MasiTHUKOB, ONITHYECKast
cui1a coOuparoliel JTUH3bL, PAIUOAKTUBHBIN (DOH): MIaHUPOBATh U3MEPEHUS; COOUPATh
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIIEAYS MPEAT0KEHHON
MHCTPYKLWU; BBIYUCIATH 3HAUEHNE BETMUMHBI U aHATM3UPOBATh MOJTyYEHHBIE PE3YIIbTATHI C
y4€TOM 3aJIaHHOU MTOTPELTHOCTH U3MEPEHU;

co0JIroAaTh MpaBuiia TEXHUKH 0€30IaCHOCTH IpU padoTe ¢ 1abopaTOpHBIM 000PYI0BaHHUEM;
pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3MUECKUX MOJENIEH: MaTepHaabHast TOUKa,
a0COJIIOTHO TBEPJOE TEJIO, TOYEYHBII HCTOYHMK CBETA, JTyY, TOHKAs JIMH34, INIAHETapHas
MOJIENIb aTOMa, HYKJIOHHAs1 MOJIeNTb aTOMHOTO s1/1pa;



XapaKTepu30BaTh MPUHLUIIBI ACUCTBUS HU3YYEHHBIX MPHUOOPOB U TEXHUUECKUX YCTPOMCTB C
OIIOPOM HA MX ONHUCAHUSA (B TOM YHCJE: CHUAOMETP, JaTUYUKU ITOJI0XKEHUS, PACCTOSHUSA U
YCKOPEHUS, paKeTa, 3X0JIOT, OYKH, IEPUCKOI, (poToamnmapar, OnTHIeCKUe CBETOBO/IHI,
CIIEKTPOCKOII, TO3UMETp, Kamepa BuiibcoHa), HCIOJIb3Ysl 3HaHUS O CBOWCTBAX (PU3NYECKUX
SABJICHUI U HEOOXOMMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

HCIOJIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKH U3YUYE€HHBIX TEXHHUUECKUX YCTPOMICTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHYECKUX MPOIIECCOB MPH PEIIEHUH yueOHO--
IIPAKTUYECKHX 3a/1a4; ONTUYECKHE CXEMBI [l IOCTPOSHMSI N300pa’keHUH B IIOCKOM 3epKajie
U coOuparolei JIMH3E;

IIPUBOANUTH IPUMEPBI/HAXOAUTh HHPOPMALIUIO O IIpUMEpax MPAKTUYECKOrO UCTIONb30BaHUS
¢u3nUYeCcKUX 3HAHUH B MTOBCETHEBHOM JKU3HU JJIsl oOecreueHus: 0e30MacHOCTH pU
oOpaleHnu ¢ npudopamMu U TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHMs 370pPOBbS U
COOJIIOIEHHSI HOPM IKOJIOTUYECKOT0 TIOBEICHUS B OKPYKalOIel cpese;

OCYILECTBIATH MOUCK MH(OpMAIMK (PU3NYECKOTO CoAepKaHus B ceTH MHTepHerT,
CaMOCTOSITENTEHO (hOPMYITHPYS MOUCKOBBIN 3aIIPOC, HAXOAUTH IYTH OTPEICTICHHUS
JOCTOBEPHOCTH MOJy4eHHOH MH(OpMAIMK HA OCHOBE UMEIOLIUXCS 3HAHUH U JIOTIOJIHUTEb-
HBIX HCTOYHHUKOB;

UCIOJIb30BATh MPH BBHIIOJIHEHUU YUEOHBIX 3aJaHUH HAyYHO-TIONYJISIPHYIO JUTEpaTypy
(GU3NIECKOTO COo/IepIKaHus, CIIPABOYHBIC MaTepPHAaIIbl, PECYpCHI ceTH MHTepHeT; BIageTh
npuéMamMH KOHCIIEKTUPOBAHUS TEKCTA, IpeodpazoBaHus HHGOPMALIUU U3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILEHHUS Ha OCHOBE MH(pOPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PH3UUECKOTO COJIEPIKAHMSL, TyOIMIHO MPEICTABIATH PE3YIbTaThI
IIPOEKTHOM MJIM MCCIIEJ0BATENIbCKOM EATEIbHOCTH; IPH 3TOM T'PaMOTHO HCII0JIb30BaTh
M3YYEHHBIN MOHATHWHBIN anmapar u3y4aeMoro pasjena GU3uKA U COMPOBOXKIATH
BBICTYIIJICHHE NIPE3EeHTalMe! ¢ yd€TOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

HaumeHoBaHue KounyecTBo 4yacoB Mara Buabl gesiTeJIbHOCTH Buabl, popmbl | Di1eKTPpOHHBbIE
pa3jiesioB " TeM U3yYeHHUs KOHTPOJISA (undposbie)
IporpaMmbI BCEro | KOHTPOJIbHBIE | IPAKTHYEeCKHUe 00pa3oBaTelbHbIE
padoThI padoThI pecypebl
1 1 MexaHu4ecKHe sIBJI€HUA
MexaHuYecKoe 10 |1 2 01.09.2022 | ; VeTHBIN https://resh.edu.ru/,
IBHJKEHHE H CTIOCOOBI 23.09.2022 | Ananu3 u o0cyXeHue | ompoc; nudposas
ero0 ONMCAHUA Ppa3IMYHBIX npumepoB | [TucemenHslid | maboparopust
MEXaHUYECKOTOJIBU)KECHHS; KOHTpOJIb;
O6cyxnenue rpanul | KoutponbpHas
MIPUMEHUMOCTHU Mojenu | pabora;
«MaTEPUAIIbHAATOYKA); [IpakTuueckas
Onucanue MEXaHUYECKOTo | paboTa;
JIBUKEHUS paznuunbiME | TecTupoBaHue;

crocobamu(ypaBHeHue, Ta0IMIIA,

rpaduK);
AHann3 KU3HEHHBIX CHTy&L[HfI, B

KOTOpI)IX Hp OSIBJISICTCS
OTHOCHUTEJIBHOCTh
MECXAaHHUYCCKOIO JABUXXCHUSA,
Hab6mronenue MEXaHNYECKOT0
AIBUXKCHU S TCJia
OTHOCUTEIIBHOPA3HBIX Tem
OTCUEéTa;

CpaBHeHue myTeill U TpaeKTOpui
JBWKEHHSI OJHOTO M TOTO K€
Tejla OTHOCHUTENIBHO Pa3HbIX TEll




OTCY€TA;

Anamu3 Tekcra [amumes 00
OTHOCUTEILHOCTH

JIBMDKCHUS; BEITIOJTHCHUE 3aaHUI
M0 TEKCTY (CMBICIIOBOE UTEHHUE);
Onpenenenue cpeaHend CKOPOCTH
CKOJIb)KEHUsI OpycKa WM JIBU-
JKEHUs IapuKa IO HAKJIOHHOM
TJTIOCKOCTH;

AHanu3 1 00CyX/1eHHne CrocoOoB
NpUOIMKEHHOTO  OTIPEIEIICHUS

MTHOBEHHOH CKOPOCTH;
Onpenenenue CKOPOCTH
PaBHOMEPHOTO JIBYDKCHUS

(mapuka B SKHJIKOCTH, MOJEIHU
AJICKTPUYCCKOTO aBTOMOOWJISA H

T. 1.);
Onpenenenne yTH,
MPOMJIEHHOTO 3a JTaHHBIN
IIPOMEXKYTOK BpPEMEHU, U

CKOpPOCTH Tejla MO rpaduxy
3aBUCHUMOCTH
IMIYTUPABHOMEPHOT'O JABUXXCHUA

oT BpPEMEHH,
OO6cyxaenue BO3MOYKHBIX
MIPUHIIMIIOB IEUCTBUS MPUOOPOB,
H3MEPSIOIITNX CKOpOCTh
(ctmiomMeTpoB);

Brluucnenue mytm M CKOpPOCTH
IIpU PaBHOYCKOPEHHOM IpsMO-
JUHEHHOM  JBMKEHMHM  Tela;
Omnpenenenne IPONJEHHOTO
MyTH U YCKOPEHHUS JABUKCHUS




TeJla MO TIpaduKy 3aBUCUMOCTH
CKOPOCTM  pPaBHOYCKOPEHHOI'O
MPSIMOJIMHENHOT O JBYKEHUS
Tena oT BpPEMEHU;
OmnpeneneHue ycKOpeHUs Tena
IIPY PaBHOYCKOPEHHOM JIBMIKE-
HUH II0 HAKJOHHOM ILIOCKOCTH,
W3mepeHue mepuoja U 4acTOThI

oOpareHus Tena o
OKPYXHOCTH;

Onpenenenue CKOPOCTH
PaBHOMEPHOTO JIBIDKCHHS Tela
o OKPY>KHOCTH;

Pemenue 3a/la4 Ha OIPCACIICHUC
KHMHEMAaTHUYCCKUX XaPAKTCPUCTUK

MEXaHUYECKOTO JIBYDKEHUS
PA3IINYIHBIX BHUIO0B,
PacnoznaBanue "
NpUOIMKEHHOE ONnuCcaHue
pa3IMYHBIX BUJIOB

MEXaHMYECKOTO  JBMKCHHS B
npupose W TexHHKe — (Ha
npuMepax CBOOOJTHO TaJArOIINX
TEJI, JIBUKCHUS  JKUBOTHBIX,
HEOECHBIX TeJ, TPAHCHOPTHBIX
CPEICTB u ap.);

BiauMoaencreue Tel

20

26.09.2022
15.11.2022

HaGmonenne wu  oOcyxieHue
OTIBITOB C JIBIDKEHUEM Tella Tpu
YMEHBUICHUH BIUAHUA JPYTUX
TN, TPEMATCTBYIOMIUX JIBUXKE-
HHIO;

VceTHEIIT
OIpoc;
IInceMeHHBIH
KOHTPOJIb;
KontponbHas

https://resh.edu.ru/,

udpoBas
naboparopust




Apamu3s Tekcrta lammiaes ¢

OINHMCAaHUEM MBICJIEHHOTO
JKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH

WHEPINH; BHITIOJHCHHUE 3aaHHMA
10 TEKCTy (CMBICIIOBOE UTEHHUE);
OO6cyxneHue BO3MOXKHOCTH
BBITIOJTHEHUSI 3aKOHA WHEPLHUU B
pa3IMYHBIX CHUCTEMAaX OTCYETA;
HabGmonenne wu  oOcyxaeHue
MEXaHWYCCKUX SIBIICHUH, TIPO-
UCXOJSIIMX B CHCTEME OTCU&Ta
«Tenexka» mnpu e€ paBHO-

MEPHOM u YCKOPEHHOM
JIBUKCHHAH OTHOCHTEILHO
kaOuHEeTa buzuky;

JelictBus ¢ BEKTOpamMu CHIL:
BBITIOJIHEHUE 33IaHUI 110 CIIOXKe-
HUIO W BBIYUTAHUIO BEKTOPOB;
Habmronenue w/unm mpoBeaeHue
OTIBITOB, JIEMOHCTPHUPYIOITUX
3aBUCUMOCTh YCKOpPEHHUS TeJa OT
MPUJIOKEHHOW K HEMY CHJIBI H
Macchl Tena;
AHanmu3 u OObSICHEHUE SIBIICHUM
C  HCHOJB30BaHUEM  BTOPOTO

3aKOHa HrroToHa;
Pemenue 3a71a4 C
HCIIOIL30BaHUEM BTOPOTO
3akoHa HplooToHa U mnpaBuiia
CIIOKEHUS CHII,
Onpenenenue KECTKOCTHU

MIPY’KHUHBL;

pabora;
[IpakTuueckas
pabora;
TectupoBanue;




AHanu3 cUTyaluii, B KOTOPBIX
HaOmoaroTes ynpyrue aedop-
Mallid, U HUX OOBSICHEHUE C
UCIOJIb30BaHWEM 3akoHa ['yka;

Pemenue 3a71a4 c
HCMOJIb30BaHUEM 3aKkoHa ['yka;
Uccnenosanue 3aBUCUMOCTH

CUJIbl TPCHHUA CKOJIbXKXCHUA OT
CHUJIbl HOPMAaJIbHOTO OaBJICHUA.

O6cyxnenue pe3yJIbTaToOB
HCCIICIOBAHMS;

Onpenenenne  KodpduiueHTa
TPECHHUS CKOJIb)KEHUST;
W3mepeHue cuibl TPEHUS TIOKOS;
Pemenue 3a7a4 c

HCIOJIb30BaHUEM (HOPMYIIBI IS
CWIBI  TPEHUS  CKOJBKCHUS,
AHanu3 JBUXXEHUS TEI TOJBKO
MOJ] JEHCTBUEM CHIIBI TSHKECTH
— CBOOOIHOTO MaJICHHMS;
OOnbsacHeHUE HE3aBUCUMOCTH
YCKOpEHUsI CBOOOHOTO MaJCHHUS
oT MAacChl Tena;
Ouenka BEJIMYMHBI CHIIBI
TSTOTEHHS, JEWCTBYIOLIEH
MEXAy JBYyMsl TenamMu (IS
Pa3HbIX Mmacc);
AHanu3 JBMJKEHUS HEOECHBIX
TE€I TOJX JEHCTBHEM  CHIIEI
TATOTCHHUS (C HCIOJIb30BaHUEM
JIONOJTHUTEIBHBIX ~ MCTOYHHUKOB
uH(pOpMaIHN);

Pemenue 3aaq c




HCIIOJIb30BAHUEM 3aKOHA
BCEMUPHOIO TATOTEHUS u
dbopMynbl s pacyéra  CHIIBI
TSKECTH,

AHanu3 OpUTMHAIBHOIO TEKCTa,
OIHCHIBAIOLIETO MPOSIBIICHUS
3aKOHAa BCEMHUPHOTO TSTOTCHUS,
BBITIOJTHEHUE 3aJaHUN 10 TEKCTY
(cMbICIIOBOE YTEHHUE);
HabGmonenne wu  oOcyxaeHue
ONBITOB IO W3MEHEHHWIO Beca

Tena npu YCKOPEHHOM
JBUKEHUH;

AHanu3 YCIIOBHM
BO3HUKHOBEHHS HEBECOMOCTU U
Neperpys3Ku;

Pemenue 3agau Ha ompeaeneHue
Beca Tella B Pa3IMYHBIX
YCIOBUIX;

AHanu3 cui, JEUCTBYIOLIUX Ha
TEJIO0, IOKOSALIEeCs Ha OIopE;
OnpeneneHne UEHTpa TAKECTU
PA3IINYIHBIX TECII,

3aKOHBI COXPAHEHUS

10

16.11.2022
09.12.2022

;
HaGmonenne wu  oOcyxacHHe
OIIBITOB, JIEMOHCTPUPYIOLITHX
nepeaaqy UMITYJTbCA npu
B3aUMOJCUCTBHU  TeJN, 3aKOH
COXpaHEHHs] ~ UMITylbca  MpHU
abCOJIIOTHO yIpyrom u
HEYNIPYTOM B3aMMOJICICTBUH

YcrHbIi
OIIpOC;
[TuceMenHbI
KOHTPOJIb;
KoHnTponsHas
pabora;
[IpaxTrueckas
pabora;

https://resh.edu.ru/,

udpoBas
nabopaTopus




TeI,

Ananus CUTYyalUid B
OKpY’KaroIeu KU3HU c
HCIIOJIb30BAHUEM 3aKOHA
COXpaHEHHUsI UMITYJIbCa;
PacnioznaBanue SBJICHUS

PEaKTHUBHOTO  JBWXKEHUS B
npupoae u texuuke (MC —

Ouosorus);

[Ipumenenune 3aKOHa
COXpPaHEHHsS  HUMIyJabca  JJs
pacuéra pe3yNbTaToOB
B3aUMOJICVCTBHUS Tl (Ha
IpuMepax HEYNpyroro
B3aUMOJCUCTBUA, yIpYyroro

OCHTPAJIbHOI'O BSaHMOHeﬁCTBHH
ABYX OJWHAKOBBIX TCJI, OJHO M3

KOTOPBIX HETIOABHKHO);
Pemenne 3aja4 C
HMCHOJb30BaHUEM 3aKOHAa
COXpaHEHUs HMITYJIbCA;

Omnpenenenue  paOOTBI  CHIIBI
YIPYTOCTH IIpU MOABEME Tpy3a €
UCIOJIb30BAHUEM HETIOJIBUKHOIO

i IIOJIBMKHOTO 0JI0KOB;
N3mepenue MOIITHOCTH;
N3mepenne MOTEHINATBHON
SHEPTUU yIpyro aedhopMupoBaH-
HOM MPY’KUHBI;
N3mepenne KHUHETHYECKOMN
SHEPTMH  Tela MO  JUIMHE
TOPMO3HOTO nyTH;

DKClepUMEHTAIbHOE CPaBHEHUE

TectupoBanue;




W3MEHEHUS MOTEHUUAIbHOH H
KHHETUYECKON SHEPruil Tena npu
JIBIKCHUU o HaKJIOHHOHU
IJIOCKOCTH;
DKCcrepuMeHTalbHasi IMPOBEpKa
3aKOHAa COXpAaHEHUS MeXaHHuye-
CKOMl »HEPruM NpuU CBOOOJHOM
MaJCHNH;

[Ipumenenue 3aKOHA
COXpaHEHUS MEXaHUYeCKOM
JHEPTUUN TS pacuéra
MNOTEHIIMATbHON U KUHETUUECKOMU
SHEPIui Tela;
Pemenue 3a/1a4 c
HCIIOJIb30BaHUEM 3aKOHa
COXpaHEHUS MEXaHUYeCKOH
SHEpIuu;

) 10 pa3Aeny

40

11 2. MexaHM4YecKHe KOJIeGaHUsA U BOTHbI

MexaHn4yecKue
KOJIe0aHus

7

1

12.12.2022
30.12.2022

;
HaGmronenne xojeOaHUE TMON
JEHUCTBUEM CHII TSDKECTH U YIIPY-
TOCTH u oOHapyXeHHe
OIO0HBIX KoJIeOaHni B
OKpY’KaroIeM MUDE;
AHnanmu3 konebaHui Tpy3a Ha
HUTH u Ha MIPYXKHUHE.
Omnpenenenne 4aCTOTHI
KoJIeOaHuii MaTeMaTHYECKOI0 H
MIPYXUHHOTO MasITHUKOB;

YcrHbIi
OIIpoc;
KoHntponbHas
paborta;
[IpakTrueckas
pabora;
TectupoBanue;

https://resh.edu.ru/,

udpoBas
naboparopust




HaOmromenne wu  oOBsICHEeHUE

SIBJICHUS pe30HaHCca;
HccnegoBanme 3aBHCHUMOCTH
rnepuoaa KOJIe0aHU
MOJABEIICHHOTO K HUTU Tpy3a OT
JUTAHBI HUTH,
[IpoBepka HE3aBUCUMOCTH

neprojga  konebaHuil  Tpy3a,
MOABEIICHHOTO K JIGHTE, OT

MacChl rpy3a;
HabGmtonenue u  oOcyxzaeHue
OITBITOB, JIEMOHCTPUPYIOLIHX
3aBHCUMOCTh nepuoza
KOJIeOaHMi HPY>XHHHOTO
MagTHUKA OT MAaccChbl TIpy3a U
KECTKOCTH NPYXHUHBI;

[IppuMeHeHHEe MaTEeMaTUYECKOIO
U TPYXKHUHHOTO MAasTHUKOB B
Ka4eCcTBe MOJICIIEN JUISI OIIMCAHUS
KojebaHui B OKpYXKaroIieMm
MUpE;

Pemenne 3amad, CBSI3aHHBIX C
BBEIYHCIICHUEM WM OICHKOM
4acToThl (Meproja) KoleOaHMii;

Mexanuyeckue
BOJIHBL. 3BYK

31.01.2023

Oo6napyxeHue u aHaIu3
BOJTHOBBIX SIBIICHU I B
OKpY>KarolleMm MUpE;

Habmonenue pacnpoctpaHeHUs
NPOAONBHBIX M IONEPEUHBIX
BOJIH (Ha MOJIETIH) u

YcrHbii
OIIpOC;
Kontponbnas
paborta;
TectupoBanue;
JIMKTaHT;

https://resh.edu.ru/,

udpoBas
naboparopust




oOHapyxeHHe AQHAJIOTMYHBIX
BUJIOB BOJIH B MpuUpoie (3BYK,

BOJISIHBIE BOJIHBI);
Boruncnenne AMMHBI BOJHBL U
CKOPOCTH pacmpocTpaHeHus
3BYKOBBIX BOJIH;
DKCrepUMEHTAIBHOE
OlpeseNiecHue TPAHUI[ YaCTOTHI
CJIBITIIAMBIX 3BYKOBBIX
KOJIe0aHui;

Habmtonenue 3aBUCUMOCTH

BBICOTBI 3ByKa OT YacTOThl (B
TOM YHCJIE C HCIOJIb30BAHUEM
MY3bIKQJIbHBIX ~HHCTPYMEHTOB);
HabGmtonenne u  oObsicHEHHE
SBJICHUSI aKyCTHYECKOTO pe30-
HaHCa;

AHanmu3 OpUTMHAJIBHOIO TEKCTa,
MOCBALIEHHOIO HCIOJIB30BAHUIO
3ByKa (WJIM yJIbTpa3Byka) B
TEXHUKE (9xomoKarus,
yABTPa3BYK B MEIUIMHE U Jp.);
BBITTOJIHEHUE 33/IaHUH 110 TEKCTY

(cMbICITOBOE YTEHHUE);
) 110 pa3AeIy 15
]| 3 aﬂeKTpoMaI‘HHTHOE moJie ¥ 3JIEKTPOMAarHuTHbI€ BOTHbI
J)J1eKTPOMATHUTHOE 6 1 0 14.02.2023 | ; YcTHBIH https://resh.edu.ru/,
noJie u [Toctpoenue paccyKIeHHi, | ONpoc; nudposas
)JIEKTPOMATHUTHBIE 00OCHOBBIBAIONINX B3aUMOCB3b | [luchmMeHHbIN | mabopaTopus
BOJIHBI ANEKTPUYECKOTO W MarHUTHOTO | KOHTPOJIb,




TOJICH;

DKCHepUMEHTAIbHOE  U3YYeHHE
CBOMCTB AIIEKTPOMATHUTHBIX
BOJIH (B TOM YHCIJIE€ C [OMOIIBIO
MOOUITEHOTO TenedoHa);
Ananus PEHTTEHOBCKUX
CHUMKOB 4YEJIOBEYECKOr0 opra-
HU3Ma,

AHam3 TEKCTOB, OMUCHIBAIOIINX
MIPOSIBIICHUS AIEKTPOMArHUTHOTO
U3IY4YCHUST B TPHUPOJE: >KHUBHIC

OpTraHU3MBI, U3ITy4YeHUS
HEOCCHBIX  Tel  (CMBICIIOBOE
YTCHUE);

Pacno3znaBanue u aHanus3
Pa3IMYHbIX MPUMEHEHUN

SHGKTpOMaFHI/ITHI)IX BOJIH B
TEXHUKE;

Pemenne 3aja4 C
WCIONIb30BaHUEM (OpMyN IS
CKOpOCTI/I BHGKTpOMaFHI/ITHI)IX
BOJIH, JJIMHBI BOJIHBI U YaCTOTBI
CBETAa;

TectupoBanue;

) 10 pa3aAeny

1 4 CBeTOBBIE SIBJICHUA

3aKOHBI
pacpoCcTpaHeHust
CBETA

28.02.2023

HaOmroneune OIIBITOB,
JEMOHCTPUPYIOIIUX SIBJICHUE
MPSIMOJIMHENHOTO

pacnpocTpaHeHus cBeTa

(BOSHI/IKHOB@HI/IG TEHU W IIOIYy-

YcrHbIiit
OIIpoC;
[TpakTnueckas
pabora;
TectupoBanue;

https://resh.edu.ru/,

udpoBas
naboparopust




TEHU), U HMX HHTEPIPETAIUs C
HCIIOJIb30BAHUEM TTOHSTHS
CBETOBOTO y4a;
OOBsicHEeHHe W MOJCIUPOBAHUE
COJIHEYHOTO U JIYHHOTO 3aTMe-
HUH;

HccnegoBanme 3aBHUCHUMOCTH
yrila OTpake€HUsl CBETOBOI'O Jiy4ya
oT yria MaJCHHUS;
N3ydenue cBONCTB N300pakeHUs
B IIOCKOM 3epKa’e;
HaOmronenne wu  0oOBICHEHUE
OIIBITOB 110 MOJYYEHHIO
M300paXeHU! B BOTHYTOM U
BBITTYKIJIOM 3epKajax.

HaOmronenne wu  oOBICHEHUE
OTIBITOB TI0 TIPEJIOMJICHUIO CBETa
Ha TpaHULEe pa3IUYHBIX Cpel, B
TOM YHCJIE OIBLITOB C IOJHBIM
BHYTPEHHUM OTPaKEHUEM;
UccnegoBanme 3aBUCUMOCTH
yria TMpeloMJIeHHus OT yIja
MajieHuss CBETOBOTO Jiyya Ha
TpaHUIE «BO3AYX—CTEKIIO»;
Pacno3naBanue SIBICHUH
OTPpaXXEHUS U  MPEJIOMIICHUS
CBETa B MOBCETHEBHOM >KM3HU.
AHann3 U OOBSICHEHHE SIBIICHUS

OIITUYECKOTO MHPAKA;
Pemenue 3a1a4 c
HUCIIOJIL30BAaHUEM 3aKOHOB

OTPOKEHHUSI ¥  TIPEIOMIICHHS
CBETA;




JINH3LI U ONITHYECKHE
IpudOpbI

12.04.2023

[Tonyuenne  w300paXkeHUH ¢
MOMOIIBI0  cOOMpammeld  u
pacceuBaroniei JINH3;
Onpenenenue doxycHOTO
pPacCTOSIHUSA U ONTHYECKON CHIIBI
coOuparoien JINH3BI,
AHanu3 ycTpoNCTBa U MPUHLIKIIA
JNCHCTBUS HEKOTOPBIX OITHYEC
CKHX TpHUOOPOB: (hoToammapara,
MuKpockomna, Teneckona(MC —
ouosorus, aACTPOHOMHUS);
AHanu3 sBICHUN OJM30pPYKOCTU
U JalbHO30PKOCTH, MPHUHIIHUIIA
nevicteust  oukoB  (MC  —
ouosorus);

VYcerHbii
0I1poC;
[IpakTuueckas
pabora;
TectupoBanue;

https://resh.edu.ru/,

nudpoBas
nabopaTopus

Pa3zioxenue 0esnoro
CBETA B CIIEKTP

19.04.2023

Habntonenne mo pasiiokeHHIo
Oemoro  cBeta B CIEKTD;
HabGmtonenne u  oObsicHEHHE
OIBITOB MO MOJYYEHUIO Oenoro
CBETa TMpU CIOXKEHUH CBETa
pa3HbIX I[BETOB;
[IpoBenenue U OOBSICHEHHE
OTBITOB T10 BOCHPUATHIO LBETa
MPEIMETOB TPU UX HAOIIOJACHUHN
yepe3  IIBETOBbIE  (DMIIBTPHI
(uBeTHBIE OUKH);

YcrHbIi
OIIpOC;
KoHntponbhas
pabora;

https://resh.edu.ru/,

udpoBas
naboparopust
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1 5 KBaHTOBBIE AABJIEHMS

cnyckaHue 28.04.2023 |; Y cTHBIH https://resh.edu.ru/,
10TJIOLIEHNE CBeTa OOcyxaeHue Lend  ONBITOB | OMPOC; nudpoBas
ATOMOM Peszepdpopna no wuccinepoBanuto | TectupoBanue; | 1aboparopust

aTOMOB, BBIIBIKCHHE THIIOTE3 O

BO3MOKHBIX pe3yibTarax

ONBITOB B  3aBUCHUMOCTH  OT

IIPEI0IaraeMoro CTpOEHUs

aTOMOB, ¢bopmynrpoBaHue

BBIBOJIOB u3 pe3yJbTaToB

OTIBITOB;

O6cyxnenue MIPOTUBOPEUYNI

IUIAaHETAPHOW MOJENM aroMa u

OCHOBaHUH AJ1s runore3sl bopa o

CTallMOHAPHBIX opbuTax

3JIEKTPOHOB;

HabntoneHne  CIUIOIHBIX |

JTMHEWYaThIX CIIEKTPOB

W3IYyYCHUS] PA3JINYHBIX BEIICCTB.

OOmbsicHeHne JMHENYaThIX

CTIEKTPOB U3JTy9CHUS;
CTpoeHne aTOMHOTO 12.05.2023 | O6cyxaenne BO3MOJXKHBIX | Y CTHBIH https://resh.edu.ru/,
Apa THIOTE3 O MOJEINSAX CTPOCHUS | OTpOC; mudpoBast

AIpa; [IpakTuyeckas | aboparopus

Omnpenenenne cocraBa saep 10 | paboTa;

3aJJaHHBIM MAacCOBBIM M 3apsjo- | TecTupoBaHue;

BBIM 4YHCJIaM U IIO IIOJIOKCHHUIO B
[IEPUOAUYECKOU cUcTEME
anementoB (MC — xumus);
AHanu3 W3MEHEHHs  COCTaBa




saIpa W €ro TOJOXKEHUs B
MEePUONYECKON cHcTeMe Mpu a-
paarOaKTUBHOCTH (MC —
XUMHUSA);

HccnenoBanue TpeKOB avacTHUI
10 TOTOBBIM  (oTorpadusim;
OOnapyxeHne ©  HW3MEPEHHUE
paAnalOHHOTO ¢dona c
MMOMOIIBIO  JIO3UMETpPA, OICHKA
ero WHTEHCUBHOCTH;
AHnanus OMOJIOTHYECKHUX
W3MEHEHUMN, MPOUCXOIAIINX MO
NeHCTBUEM pPaJIMOaKTHBHBIX
m3nyuenuit (MC — Owuonorus);
Hcnons3oBanne paaroaKTUBHBIX
n3nyuenuit B meaunuae (MC —
ouosorus);

finepHble peakuuu

18.05.2023

Pemenne 3aja4 C
HCIOJIb30BAHUEM 3aKOHOB
COXPaHCHHUS MacCCOBBIX 5
3apsI0OBBIX YHCen Ha
ompeiereHue pe3yIbTaToOB
SEPHBIX  peaklUuid;  aHauu3
BO3MOYKHOCTH AR 01
HEBO3MOKHOCTH SIIEPHON
peakuuu;

OneHKa PHEPruu CBA3U SAEp C
HCIIOJIb30BAHUEM dbopMyIIbI
OHHIITENRHA;

Ob6cyxaenue MEPCIIEKTUB

HUCITIOJIB30BaHUA YIIPABJIAIEMOT'O

YcrHbIi
OIIpOC;
KoHntponbhas
pabora;

https://resh.edu.ru/,

udpoBas
naboparopust




TEPMOSIIEPHOTO CHHTE3a;
OOcyxkIeHne NpPeuMYIIeCTB U
9KOJIOTHYECKUX npo0Oiem,
CBSI3aHHBIX C STEPHOI
sHepreTukoil (MC — akonorus);

) TI0 pa3eny

17

6. lloBTOpUTE/IBHO-06061IAI0LUITI MOAYIb

CucreMaTu3anus u
D000 IIEeHUE
IPeIMeTHOI0
CO/IEPKAHMS U ONBITA
1eATeJILHOCTH,
IPUOOPETEHHOT0 NMPHU
M3Y4YEeHUH BCero Kypca
busuku

9

1

25.05.2023

Brimonnenue yueOHbBIX 3aaHMUiA,

TpeOYIOMUX JIEMOHCTPALIUH
KOMIICTEHTHOCTCH,
XapaKTePU3YIOIIHX
€CTECTBEHHOHAYYHYIO
IPaMOTHOCTb: - PUMCHEHUS
MOJIy4E€HHBIX 3HaHUU JUIst
HAY4YHOTO 0OBSICHEHUS
(buznuecKkux SIBIICHUN B

OKpY’KaroIeu pupoJie u
IIOBCEIHEB HOM KU3HU, a TAKXKE
BBISIBJICHUSI (PU3WYECKUX OCHOB
psana COBPEMEHHBIX
TEXHOJIOTH;- MIPUMEHEHUS
OCBOEHHBIX 3KCIEPUMEHTAJIbHBIX
YMEHUH  JJI1  HMCCIIEAOBaHUS
¢u3NYecKux SBICHUHA, B TOM
YUCJEe I MPOBEPKU THUIIOTE3 U
BBISIBJICHMSI  3aKOHOMEPHOCTEN;
Pemienne pacu€THhIX 3amad, B
TOM 4YHCII€ TPEANoIaraommx
HCIIOJIb30BAaHNE duznyeckoit
MOJENM M  OCHOBAaHHBIX Ha

VYcTHEBIN
OTIpOC;

https://resh.edu.ru/,

uudposas
nabopaTopus




coJiep>KaHuu pa3IMYHBIX
paszaenon Kypca buzukuy;
Beinonxenue 51 3aIuTa
IPYMIOBBIX Wi
WHIBUTYaIbHBIX MIPOEKTOB,
CBA3aHHBIX C  COJEp)KaHHUEM
Kypca ¢buzuku;

) 10 pa3aeny 9

EE  KOJIMYECTBO | 102 10 12

)B I10 ITPOIT'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

Omsuka 9 knace/ [lepeimkun A.B., 'ytauk E.M., 000 «IPO®A»; AO «M3natensctBo [IpocBenicHue;
BBenute cBoll BapuaHT:

METOANYECKHUE MATEPUAJIBI U151 YUUTEJIS

Metoamdeckoe ocobue k nepepadboranaomy nog @I'OC yuedbnuky "dusuka. 9 xinacc" aBropos [eprmkuHa A.B.,
I'yrhuk EM

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

http://www.ru.convert-me.com/ru/ - ”HTepaKTHBHBII KOHBEPTEP BEIUYLH.

http://www.ph4s.ru/books_phys.html - o6pa3zoBarenbhbiii npoekT «Pu3uKa, XUMHS, MATEMATHKA CTYCHTaM U
IKOJbHUKaM». [Ipemaraercst 6ONBIIOE YUCIIO KHUT TI0 Pa3HBIM pa3jesiaM Kypca GU3HKU, KOTOPhIe MOKHO
CKa4YMBaTh WM YUTATh OCCILIATHO.

http://www.alsak.ru/ - caiit «IlIkonbHast (pU3UKa IS yUUTEIEH M YIEHUKOBY. [IpeararoTes pa3HooOpasHbIe
JMIaKTHIECKHe MaTepraibl, anHoTaruu CD 1Mo MIKOIBHOM (U3HKE, pEeTHIIMOHHBIE TECTUPOBAHUS | JIp.
http://www.alsak.ru/component/option,com_weblinks/catid,19/Itemid,32/ - aHHOTHPOBaHHBII CIIHCOK CCHUIOK HA
CalThl POCCUHCKHX yunTenei ¢pusuku.abitura.com - caift «Pycckas HHTepaKTHBHAs JUCTAHI[HOHHAS IITKOJIA
¢msukny. [IpenaratoTes MaTeprUalIbl KOJIBHON OJIMMIIHMAIB! TI0 GH3HKe s yaamuxces 8—11 kir., pa3paboTku
OTKPBITBIX YPOKOB, 331241 U PEIICHHUS U IPYTHe MaTepHAIIbL.



