MYHULUIIAJBHOE BIOJUKETHOE OBHIEOBPA3OBATEJIBHOE YUPEX/JIEHUE
YYPOBUYCKASA CPEJJHAA OBIIEOBPA30OBATEJ/IBHASA HIKOJIA

AHHOTal KA K padoyeil mporpamme
yueOHOro npeamera «®uznka» s /-9 kiaccos

Pabouas nporpamma ydueOHoro npeamera «Dusnka» o0s3aTeIbHON IpeAMETHOM obnactu «EcTecTBeHHO-

Hay4YHBIC TPEIMEThI» SBJSICTCS Y4acThIO OCHOBHOW 00Opa30BaTENbHOM MPOrpaMMbl OCHOBHOTO 00Imero oopasosanus (OOII
000) MBOY Uyposuuckoii COILLI, pazpaborana B coorBeTcTBUU ¢ MyHKTOM 32.1 ®I'OC OOO Ha ocHoBe DenepalbHOM
pabouelr mporpammbl o ¢usznke ¢ y4éroM Ttematudeckoro riaHupoBaHus DPI'BHY «MHCTUTYT cTpaTernu pa3BUTHS
oOpaszoBanus» Poccuiickoli akagemun o0pa3oBaHus U peaausyercs 3 roja ¢ 7 mo 9 kiacc.

Pabouass mporpamma paspaboraHa yuwreneM (U3MKKM HIKOJBI C HUCHOJIb30BaHWEeM «KoHCTpykTOopa padbodmx
nporpamm» caiita «ExanHoe cogepixanne o0miero oopazoBaHus» B cooTBeTCTBHH ¢ [lomoxkeHneM o pabodnx mporpaMmax
W OIpenessieT OpraHu3alHui0 00pa30BaTENFHON AESITENFHOCTH YYHTENs B IIKoie 1o mpeaMmeTy «®Pusmka». Pabouas
MporpaMMa COACPKUT CIEAYIOMINE CTPYKTYPHBIC 3JIEMEHTHI:

-TIOSICHUTENFHYIO 3aITUCKY;

-00IIyI0 XapaKTePUCTUKY y4eOHOro npeamera «Dusnkay;

-IIeTT U3YUYCHHS YUeOHOTO npeaMmeTa « Du3ukay;

-MecTO yueOHoro npeaMeTa «DusnkanB yueOHOM IJIaHE;

-coziepkaHue yaeOHoro npeamMeTa «Puzukay;

-IUIAaHUPYCEMBIC PE3YJIbTAThI (HI/I‘-IHOCTHI)IC, METaNpCIMETHLIC U HpCI[MCTHI)IC);

-TeMaTH4ecKoe IIaHHPOBaHue, CHOPMUPOBAHHOE ¢ YUETOM pabodel mporpaMMbl BOCIIUTAHUS U BO3MOKHOCTHIO
ucnonb3oBanus DOP/LIOP.

Pabouas mporpamma oOcyxkaena Ha 3acemanuu I[IMO yuutenell €cTECTBEHHO-HAYYHOTO IIMKJIA IIKOJBI,
MPUHATA pemeHneM menarorndeckoro coeTa (mporokon Nel ot 29.08.2023r.), yTBepkaena mpukazom no MBOY
Uyposuuckoit COIL Ne29 ot 01.09.2023r. B kayectBe uacTu coaepkanus OOIT OO0

Ha ocHoBe pmanHOW mporpammbl yumteneM paspabateiBaetcss KTII B coorBerctBum c I[lomokeHuem o
KaJICHIaPHO-TEMAaTUYECKOM ILIAaHHUPOBAHUU 10 y4eOHOMY mpeamery, Kypcy, moxayiro. KTII paccmarpuBaercs Ha
3acemannu LIIMO u cornacyercs ¢ 3amecturesnieM o Y BP.

Beinucka
W3 OCHOBHOI1 00pa30BaTe/IbHOM NPOrPAMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

PABOYAS ITPOI'PAMMA
yueOHOro npeamera « Du3nkKa»
(0a30BbIil ypOBEHD)

AJis odyuyarmmxcs 7 - 9 kiaccon
CPOK peanm3anum 3 roga

Pabouas mporpamma yuebHOTO mpeamera «Duszmka» (mpeameTrHas 061acTh «EcTecTBEeHHO-HAy4YHBIE MPEIMETHD») Ha
YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMsI COCTaBJICEHA Ha OCHOBe TpeOoBaHMII K pe3yjbTaraM OCBOCHHUS IPOTPaMMBI
OCHOBHOTO 00mero obpazoBanusi deneparbHOr0 TOCYIapCTBEHHOTO OOpa30BaTENLHOTO CTaHAAapTa OCHOBHOTO OOIIEro
obpaszopanus (PI'OC 000), denepanbHON 00pa3oBaTEILHON MPOrPaMMbl OCHOBHOTO 001ero oopasosanus (OOIT O00),
®enepanbHoil paboueit mporpamMmsl o yuebHomy mpeamery «Pusnka» (OPII «Dusuka»), a Taxke OpHeHTHpPOBaHA Ha
IIeJIeBbIE IPHOPHUTETHI, CHOPMYITUPOBAHHBIE B penepalibHON paboueil mporpaMMe BOCTIUTAHUS.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA «®U3UKA»

duzHKa SBISIETCS CHCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEAMETOB, IIOCKOIbKY (PHU3HUECKHIE
3aKOHBI JIe)KaT B OCHOBE IPOIECCOB W SIBJICHWH, WM3ydaeMbIX XWUMHEH, OWOJOTHeH, acTpoHOMHEH u (U3NYEcKOH
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, NPEAIOCTaBsieT Hambosiee sICHble 0OpasLbl
NPUMEHEHHUS] HAyYHOTO METOa MO3HAHUS, TO €CTh CI10c00a MOMydeHHs JOCTOBEPHBIX 3HAHUHI O MUpE.

OnHa 3 TAaBHBIX 33124 (U3MYECKOT0 00pa30BaHus B CTPYKType 001Iero oopa3oBaHusi COCTOUT B (YOPMUPOBAHUH
€CTECTBCHHO-HAYYHOW T'PAaMOTHOCTH M HHTEpeca K Hayke y 00yJaromuxcs.

Wzyuenne ¢u3ukun Ha 0a30BOM ypOBHE MpelIoiaracT OBJIAACHHE CIEAYIOIIUMH KOMIIETEHTHOCTSIMH,
XapaKTepU3YIOIMMHU €CTECTBEHHO-HAyYHYIO TPAMOTHOCTB!



L4 HayLIHOOG"bHCHSITBHBJ'ICHI/Iﬂ;
L OIICHMWBATh U IIOHUMAaTh 0COOCHHOCTH Hay4YHOTI'O UCCJICIOBAHUS
® HHTCPIPETUPOBATH JaHHBIC U UCITIOJIB30BATh HAYUYHBIC NOKA3aTCIbCTBA IJIA IMOJTYYCHUS BBIBOIOB.

HEJIU U3YUYEHUSA YYEBHOI'O NPEIMETA «®U3UKA»

Henu u3ydyeHnus: GU3NKK HA YPOBHE OCHOBHOTO 00IIEro obpa3oBaHus omnpezaeineHsl B KoHLenuuu npenogaBaHus
yue6Horo mpeamera «Du3uka» B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoit Penepanny, peaanu3yromnX OCHOBHBIE
001eo6pazoBaTeNbHBIC TIPOTPAaMMEI, YTBEPKACHHON permenneM Kommermm MuHECTEpCTBA MPOCBEMIEHUS Poccuiickoit
®denepaunu (mpotokon ot 3 aekadps 2019 r. Ne [IK-4BH).

Henu uzyyenns pusnkm:

e TpuoOpeTeHre MHTepeca U CTPEMIICHUS 00yJaIOMINXCs K HAYYHOMY M3YYEHHUIO TIPUPOJIBI, Pa3BUTHE UX
WHTEJUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH;

®  pa3BUTHE NPEACTABICHHUI O HAYYHOM METO/Ee NO3HAHUS U (POPMUPOBAHUE UCCIIEAOBATEIHCKOTO OTHOLICHUS K
OKPY>KaIOIUM SIBICHUSIM;

e (opMUpOBaHHE HAYYHOTO MHPOBO33PEHUs Kak pe3yibTraTa HW3y4YeHHS OCHOB CTPOCHHS MaTepuud U
(yHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHUE MPEICTABICHUI O POIU (PUIUKH JIJIS PA3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

®  DPa3BUTHE MPEJACTABICHUN O BO3MOXHBIX cepax Oyayiied mpodeCCHOHANBHON NeITEILHOCTH, CBSI3aHHON ¢
(hM3MKOH, TOATOTOBKA K JalbHEHIIEeMy 00YYEeHHIO B TOM HalpaBICHUN.

JlocTmkenne 3TUX 1mesieit mporpaMMbl TIo (pr3ruke Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs 00SCIICUHBACTCS
pELIEHUEM CIEAYIONNX 3a4aY:

e npuoOpeTeHre 3HAHWN O JUCKPETHOM CTPOSHHH BEIIECTBA, 0 MEXaHHMYECKHX, TeTIOBBIX, DIIEKTPHUIECKUX,
MAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TproOpeTeHrne YMEHHUI ONICHIBATh U OOBSICHATH (PU3NIECKIE SBICHHUS C HCIOIF30BAHNEM MOTyUYEeHHBIX 3HAHUM;

® OCBOEHHME METOJOB PELICHUS MPOCTEHINNX PAcUETHBIX 3a]a4 C HCIOIb30BaHUEM (PU3NYECKUX MOAEeel, TBOPUECKIX
Y TIPaKTUKO-OPUEHTHPOBAHHBIX 337124,

® Da3BUTHEC YMEHUW HAONIONATh MPHUPOJIHBIC SBJICHUS U BBIIOJHATH OIBITH, JIAOOPATOPHBIC pa0OTBI U
SKCTIIEPUMEHTAIbHBIE UCCIIEIOBAHUS C UCTIONB30BAHUEM HM3MEPHUTEIBHBIX MPHOOPOB;

® 0OCBOcHHME MPUEMOB PabOTHI ¢ UHGpoOpMaIMeld (PU3UIECKOr0 COACP)KaHHs, BKIIOYas WH(GOPMAIMIO O COBPEMEHHBIX
JOCTHYKCHUSAX (PU3UKH, aHAIN3 U KPUTHYECKOE OIICHUBaHWE WH()OPMAIUH;

® 3HAKOMCTBO cO cdepaMu mpodecCHOHaTHFHON IeATEIbHOCTH, CBI3aHHBIMU C (DU3UKON, U COBPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JJOCTH)KCHUAX (PU3UUYESCKON HAYKH.

MECTO YYEBHOI'O IPEJJMETA «®U3UKA» B YYUEBHOM IIJIAHE

Ha u3yyenune ¢usuku (6a30BbIi ypoBeHb) Ha YPOBHE OCHOBHOT'O 00IIero oopazoBanus oTBoAUTCs 238 yacoB: B 7
Kiacce — 68 dJacoB (2 "aca B Hemenmo), B 8 kimacce — 68 dacoB (2 gaca B Hexenmo), B 9 kmacce — 102 gaca (3 gaca B
Heneno). [IpemmaraeMerii B mporpamme 1Mo (U3HMKE MePEICHb JIA0OPATOPHBIX padOT M OIBITOB HOCHT PEKOMCEHIATEIIbHEIIN
XapakTep, YYHMTeNlb JeNlaeT BBIOOP MpOBEACHHUS J1a0OpaTOpHBIX paboT M ONBITOB € YYETOM MHAMBUAYAJIBHBIX
ocobeHHOCTe OO0YyYaloUIMXCs, CHOMCKAa OKCIEPUMEHTAJbHBIX 3aJaHUi, NpeAjaraeMblX B paMKaX OCHOBHOTO
rOCyJapCTBEHHOI'0 9K3aMeHa 110 pusuke.

COJAEP)KXAHUE YYEBHOI'O IIPEJMETA «®U3UKA»

KJIACC

Pazpnen 1. ®uszuka u eé posib B IO3HAHMU OKPYKAKOLIEr0 MUpA.
Odm3uka — HayKa o mpupone. SBmenus npuponsl. dOuznyeckue SBICHHUA: MEXaHMYECKHE, TETUIOBBIE, AIIEKTPHYECKHE,
MarHuTHBIE, CBETOBEIE, 3BYKOBEIE.
Ousndeckue BenuuuHbl. IM3mepenue Qusnueckux BenwuuH. Dusnveckue npuOOpsl. [lorpenHOCTh W3MEpEeHHI.
MesxtyHapoiHasl CHCTEMA €IUHUII.
Kak ¢usuka u apyrue ecrecTBEHHBIE HAYKH M3Y4aroT NMpHponay. EcTecTBeHHO-HAYyYHBIA METOJ MO3HAHMS: HAOIIOJCHHE,
MMOCTaHOBKA HAYYHOI'O BOIPOCA, BHIABMIKEHUE THITOTE3, SKCIIEPUMEHT IO TPOBEPKE TUIOTE3, 00BICHEHHE HAOJI0IaeMOT0
sBiieHus. OnrcaHnepU3NIECKUXSIBICHUN ¢ TTIOMOIIBIOMOJIETIEH.
Hemoncmpayuu.

1. MexaHI/IT-IeCKI/Ie, TCIUIOBBIC, DJICKTPUYCCKUC, MAI'HUTHBIC, CBETOBLIC ABJICHUA.

2. duzndveckue MpUOOPHI U MPOIeaypa MPSMBIX H3MEPSHUH aHAIOTOBBIM U IU(MPOBBIM ITPHOOPOM.
Jlabopamopnuiepadomut u onvinol.

1. OnpeneneHue MEHBI ASTECHUS IIKATBI H3MEPUTEILHOTO MTPHbOpa.

2. W3MepeHnepacCTOsTHHN.

3. M3mepenne 00bEMa )KUAKOCTH U TBEPIIOTO TENA.

4. OmpeneneHrepasMepOBMaIBIXTEIL.



5. HM3mepeHue TeMriepaTypsl IPpU HOMOIIHU JKAKOCTHOTO TEPMOMETPA U JATYHKA TEMIIEPATyPHhI.

6. IlpoBeneHne mcciemoBaHus MO MPOBEPKE THIOTE3BI: NAIBHOCTH MONETA IMIapUKa, MyIMIEHHOTO TOPH30HTAIBHO,

TeM OoJIbIIe, 9eM OOJIBIIe BRICOTA MMyCKa.
Pa3znen 2. [lepBoHayasibHbIe CBeleHHsI O CTPOEHUH BellecTBa.
CtpoeHue BelecTBa: aTOMBI U MOJIEKYJIbI, UX pa3Mepbl. ONbBITHL, JOKA3bIBAIOLIUE AUCKPETHOE CTPOCHUE BEUICCTRA.
JBrxxenne yactuil Beriectsa. CBs3b CKOPOCTH JBUYKEHHSI YaCTHI] C TeMIieparypoil. bpoyHoBckoe nBmkenue, nuddysus.
BzanmogeiicTBre 9acTHI BeIIECTBA: MPUTSDKEHUE U OTTATKUBAHHE.
ArperaTtHble COCTOSHHUSI BEIIECTBA: CTPOCHHE Ta30B, XUAKOCTEH M TBEPABIX (KPHCTAIMYECKHX) Tel. B3auMocBs3b
MEXJIy CBOWCTBAMU BEIIECCTB B Pa3HBIX arperaTHBIX COCTOSHUSX M UX aTOMHO-MOJIEKYISIPHBIM cTpoeHHeM. OCOOCHHOCTH
arperaTHbIX COCTOSTHUU BOJIBI.
Hemoncmpavuu.

1. HabnroneHneOpoyHOBCKOTOIBHYKEHHUSL.

2. Habmoaenuenuddys3um.

3. HaOmroneHue siBieHUH, OOBACHSIIONIMXCS MPUTSHDKEHUEM WK OTTAJIKMBAHUEM YaCTHIL BEIIECTBA.
Jlabopamopuviepabomsl u onvimel.

1. OueHka quamerpa aToMa METOIOM PSIOB (C UCTIOIb30BaHHEM (oTOTpaduii).

2. OnbIThI 10 HAOTIOACHUIO TETIOBOTO PACHIMPEHUS Ta30B.

3. OmnbITH IO OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJISIPHOTO TTPUTSKEHHSL.
Pa3nen 3. /IBu:keHne U B3auMOAeiCTBHE TeJl.
Mexanndyeckoe nBIWKeHHe. PaBHOMepHOe © HepaBHOMepHoe nBmkeHne. CkopocTb. CpemHsAS CKOPOCTh TIpH
HEPaBHOMEPHOM JIBUKEHNU. PacuéT myTH v BpeMeHH JBUKECHUS.
SBnenue uHepuuu. 3aK0oH UHEPIUU. B3auMoaeiicTBUE TeN KaKk MPUYMHA U3MEHEHHS CKOPOCTH IBIKEHUS Teld. Macca Kak
Mepa nHepTHOCTHU Tena. [InmoTHocTh BemiecTBa. CBs3b IIOTHOCTYU C KOJMYECTBOM MOJICKYJT B €IMHUIE 00bEMA BEIIIECTRA.
Cua kak xapakTepucTHKa B3anMoaericTBus Ten. Cuita ynpyroctd u 3akoH ['yka. Vi3Meperne cribl ¢ TOMOIIBIO
IuHaAMOMeTpa. SIBeHne TATOTeHWs M cmia Tshkect. Cuima TsHKecTH Ha JpyTux IiaHerax. Bec tema. HeBecomocTs.
CrnoxxeHue CUJl, HampaBJIEHHBIX MO OJHOM npsiMoil. PaBHonelcTByromas cui. Cuna TpeHus. TpeHue CKOIbKeHUs U
TpEeHUE NOKoA. TpeHue B MPUPOAE U TEXHUKE.
Hemoncmpayuu.

1. HaGnromeHnemMexaHn4eCKOTOABIKEHUSATENA.

2. V3MepeHnecKOpOCTHIIPSIMOIUHEHHOT OIBIKEHUS.

3. HaOmroneHuessBIEHUSMHEPIUH.

4. HabmroneHue n3MEHEHHUS CKOPOCTH IPY B3aMMOJICHCTBUN TEI.

5. CpaBHeHHe Macc 10 B3aUMOICHCTBUIO TEll.

6. CrosxkeHme CHJI, HAalpaBJICHHBIX 110 OJTHOM MPSMOH.
Jlabopamopnuviepadbomut u onvinol.

1. OmnpenencHre CKOPOCTU PaBHOMEPHOTO JBIKEHUS (IIIAPUKA B KUIAKOCTHU, MOJICTH ICKTPUISCKOTO aBTOMOOWIISI U

TaK jajuee).

2. OmnpeneneHue cpegHe CKOPOCTH CKONBKEHHS OpyCKa HITH MIapyKa 10 HAKIIOHHOH TTOCKOCTH.

3. OmnpeneneHNENTIOTHOCTUTBEPIOTOTENA.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsHKCHUS (JiehopMallin) MPY>KUHBI OT TPUIOKCHHON CHITBL

5. OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCHMOCTh CHIIBI TPEHHUS CKOJNBKEHHS OT Beca Telna U Xapakrepa

CONPHUKACAIOMINXCS MOBEPXHOCTEH.
Pasnen 4. [laBieHue TBEPABIX TeJl, sKMIKOCTEH U ra3oB.
Hasnenne. CriocoObl YMEHbBIIICHUS W YBEIWYCHHS JaBlieHus. JlaBieHue raza. 3aBUCHMOCTH JaBIIEHHUS Tra3a oT 00b&Ma,
TemrepaTyphl. Ilepenaua maBieHust TBEPABIMEH TENaMH, JKMIKOCTSAMH M Ta3zamMu. 3akoH [lackams. I[TmeBmarnueckue
MaIlIMHbI. 3aBUCUMOCTh NABJCHHS JXKUIKOCTH OT TiyOuHbl. ['mapocraTtudeckuii mapagokc. CooOIIArONIUecs COCY/IbL.
l'unpaBnuyeckrie MeXaHU3MBL.
AtMocdepa 3emmm u arMmocdepHoe naBieHue. lIpUUMHBI CymecTBOBaHWS BO3AYIIHON 000704ku 3emin. OmbIT
Toppuuennu. U3mepenne aTMocepHOro JAaBicHHs. 3aBUCUMOCTh aTMOC(EpPHOro JaBJICHUS OT BBICOTHI HaJl YPOBHEM
Mopst. [TpuGopsl 11 u3Mepenust arMoc(epHOro JTaBICHMSL.
JleiicTBre KUAKOCTH M Ta3a Ha MOTPYXEHHOE B HUX TelO. BrITankuBaromas (apxuMmenoBa) cuia. 3aKOH ApXuMena.
[InaBanueren. Bo3gyxomnnaBanue.
Hemoncmpayuu.
3aBUCHMOCTb JJABJIICHUS Ta3a OT TEMITEPATyPHhI.
[Tepenaua qaBiaeHUS JKUIKOCTHIO U Ta30M.
Co00maronuecsacoCcyIbl.
I'mapaBauyeckuitnpecc.
[IposiBneHueneiCTBUSIATMOC(EPHOTOIaBICHHUS.
3aBHCUMOCTD BHITAIKMBAIOLIECH CHIIBI OT 00BbEMa OTPYKEHHON YacTH Tejla ¥ IUIOTHOCTH JKUIKOCTH.
PaBeHCTBO BBHITAIKUBAIOIICH CUIIBI BECY BHITECHEHHOM JKUJIKOCTH.

Noogk~wdE



8. YcnoBue miaBaHHs TeN: TUIABaHUE WM MOTPYKEHHE Tell B 3aBUCHMOCTH OT COOTHOIICHHS IUIOTHOCTEH Tena U
JKUTKOCTH.
Jlabopamopnuviepadbomut u onvinol.
1. UccnepoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOH B )KUAKOCTH YaCTH Tea.
2. OmnpeneneHue BEITAJKUBAIOIIEH CHITBI, JEHCTBYIOMIEH Ha TEJO, MTOTPYKEHHOE B KUIAKOCTb.
3. IlpoBepka HE3aBUCUMOCTH BHITATKUBAIOIICH CUIIBI, ICHCTBYIOIICH Ha TEJIO B )KUAKOCTH, OT MACCHI Tela.
4. OnsbITHI, IEMOHCTPUPYIONINE 3aBUCHMOCTD BBHITAIKWBAIONIEH CHIIBI, JEHCTBYIONICH HA TEJIO B )KUIKOCTH, OT
00BEMa MOTPYKEHHON B KHUIKOCTH YACTH TEJIa U OT INIOTHOCTH JKHUAKOCTH.
5. KoHncrpyupoBanue apeomMeTpa WM KOHCTPYHUPOBaHUE JOAKH U ONpeAeiIeHue e€ rpy30H0abEMHOCTH.
Pa3nen 5. Pabota 1 MOITHOCTB. JHeprus.
Mexanundeckast pabora. MOIIHOCTB.
[IpocTeie MexaHHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IIOCKOCTh. [lpaBmio paBHOBecus peruara. [IpuiMeHeHue mpaBmia
paBHOBecHs prryara K 0J10Ky. «3omotoe mpaBuinoy» mexanuku. KIIJ[ mpocTeix MmexanuzMoB. IIpocTeie MexaHU3MBI B OBITY
Y TEXHUKE.
Mexanunueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpanieHue oJHOTO BUa MEXaHUYECKON S3HEPrUu
B JIpyToil. 3aKOHCOXpaHEHHSIIHEPTUU B MEXaHUKE.
Hemoncmpayuu.
1. IIpumMephImpOCTEIXMEXaHU3MOB.
Jlabopamopuviepadbomsl u onvimul.
1. Ompenenennie pabOTHI CHITBI TPEHUS TIPY PAaBHOMEPHOM JBM)KEHUH TeJla 110 TOPH30HTAIBHOMN MMOBEPXHOCTH.
2. HccnepoBanueycaoBUipaBHOBECHApbIYAra.
3. Msmepenue KIIJI HaKITIOHHONUIIIOCKOCTH.
4. VIzyueHue 3aKOHA COXpaHCHUS MEXaHUIECKON YHEPTHH.

8 KVIACC

Pa3nen 6. TenioBbIe sIBJICHUS.
OCHOBHBIE TIOJIOKCHHUSI MOJICKYJISIPHO--KMHETUYECKON TEOpUHM CTPOCHHS BemlecTBa. Macca W pasMepbl aTOMOB U
MoIeKyJI. OIBITHL, TIOJITBEPKAAFONINE OCHOBHBIE TTOJIOKEHHS MOJICKYIISIPHO-KHHETHYECKON TEOPHHU.
Monenu TBEPIOTO, KHUIKOTO U ra3000pa3HOro COCTOsIHU BeriecTBa. Kpucrammyeckue u amopdubie teina. OObsICHeHUE
CBOICTB Ta30B, XKHUAKOCTEH 1 TBEPBIX TNl HA OCHOBE IMOJIOKEHUI MOJIEKYIISIPHO--KHHETHYeCKOi Teopun. CMavnBaHue U
KammUIsipHBIC SIBTICHUS. TermoBoe pacuiupeHne u cxaTue.
Temnepartypa. CBs3b TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO IBM)KEHWS dyacTuil. BHyTpeHHss sHeprus. CrocoObt
W3MEHEHUs] BHYTPEHHEH SHEepruM: Teruionepenaya U coBeplleHrne paboThl. Buubl Temionepenayn: TEILIONPOBOIHOCTS,
KOHBEKITUS, U3ITydCHUE.
KonuuecTBo TeroTel. Y aelibHas TEIIOEMKOCTh BelllecTBa. Termioo0MeH U TeIIOBOE paBHOBECUE. Y paBHEHHE TEIIOBOTO
Oamanca. [lnaBnenne u oTBepAeBaHNe KPUCTAJUIMYECKUX BEHIECTB. YAeNbHas TEIUIOTa maBieHus. [lapoobpazoBanue u
koHzaeHcarus. Mcmaperne. Kumenue. YnenpHas TemoTa mapooOpa3zoBaHHs. 3aBUCHMOCTh TEMIIEpaTyphl KHIIEHUS OT
aTMOC(EPHOTO JIaBJICHUSI.
Brnaxxnocts Bo3ayxa.
DHeprus TOILIUBA. Y IeibHAas TeIUIOTa CTOPAHUSL.
[Tpuranumer padots! TermoBeix apurateneit KI1JI TemmoBoro nBuratens. TeruioBele BUTATENH W 3alUTa OKPYKAIOIICH
Cpelbl.
3aK0H COXpaHECHUS U TIPEBPAICHUS YJHEPTUH B TEIIOBBIX MPOIECCaX.
Jemoncmpayuu.
Hab6mroaeane6poyHOBCKOTOIBHKEHUS.
Ha6monenuenuddysum.
HaGmroieHue sBICHMI CMavYMBaHUS M KATWJUIPHBIX SBJICHHIA.
HabmroneHreTernioBoropacimpeHus TeN.
W3Mmenenue naBieHus raza npy N3MEHEHUN 00bEMA U HATPEBaHWUH MITH OXJIQKICHHUH.
[IpaBunanzMepeHusITEMIICPATYPHL.
Bupasiterionepenayu.
OxJaxIeHNEeTIPUCOBEPIICHUUPAOOTHI.
Harpesanue npu coBepiieHnr paOOThI BHEITHUMHU CHIIAMH.

10.CpaBHEHHETEIIOEMKOCTEHPA3THIHBIXBEIICCTB.

11.HabnroneHneKkuieHusI.

12.HabnroeHre NOCTOSTHCTBA TEMITEPATyPhI IIPH ILIaBJICHUY.

13.MoenuTenI0BLIX IBUTATEIEH.
Jabopamopnviepadbomut u onvimol.

1. OmubITHI 1O OOHAPYKEHUIO JICHCTBHSI CHIJI MOJISKYJISPHOT'O TPUTSKCHUS.

2. OmbITHI IO BBIPAIIMBAHUIO KPUCTAIJIOB TIOBAPEHHOM COJTM MIIH caxapa.

3. OmnbIThI IO HAOIOACHHUIO TEIJIOBOTO PACIIUPEHUS T'a30B, )KUIKOCTSH U TBEPIBIX TEL.
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4. OmnpeneneHue NaBiIeHUs BO3AyXa B OaJUIOHE IITIPHUIIA.
5. OmnbITHL, IEMOHCTPHUPYIOIINE 3aBUCHMOCTD JJABJICHUS BO3/IyXa OT €ro 00hEMa U HATPEBAHUS HITU OXJIAXKICHUS.
6. IlpoBepka runoTe3bl JIUHEHHON 3aBUCUMOCTHU JUIMHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPUUYECCKON TPYOKE OT
TEeMIIEpaTyphbl.
7. HabmroneHne n3MeHEeHNsT BHYTPEHHEW YHEPTHUH Tella B pe3yIbTare Tersionepeayd U padboThl BHEITHUX CHIL.
8. HccnenoBanue siBIeHHS TEIUIOOOMEHA MIPH CMELITMBAHUH XOJIOAHON U TOpSYEi BOBI.
9. OmpeneneHne KOIMYECTBA TEIUIOTHI, MOJIYUYEHHOTO BOJOH MPH TEIIOOOMEHE C HATPETHIM METaJTHUECKUM
LUAJTUHAPOM.
10.Onpenenenney nenbHORTEIIOEMKOCTUBEILIECTBA.
11.MccnenoBanuenpoiieccancrnapeHus.
12.0mpeneneHne0THOCUTETFHOMBIIAXKHOCTHBO3IyXA.
13.0npenencHue yIeNbHON TEIUIOTH TUIABIEHUS JIbJIA.
Pa3nen 7. dnekTpuyeckue 1 MATHUTHBIE SIBJICHHS.
OnekTpusanus Ten. JIBa poja 3JIeKTpUUYECKUX 3apsaaoB. B3anmoseiicTBre 3apssKeHHBIX Teql. 3akoH KynmoHa (3aBUCHMOCTh
CHJTBI B3aMMOJICHCTBHS 3apsSKEHHBIX TEJI OT BEJIMYUHBI 3apsII0B M PACCTOSHUSI MEXKIY TeJIaMH).
Onekrpudeckoe mose. HampskEHHOCTh 3JEKTpUYECKOro moiisl. [IpuHIMN Ccynepro3uliy 3JIeKTPUYeCKUX Tojei (Ha
KaueCTBEHHOM YPOBHE).
Hocurenn snexTpudeckux 3apsiioB. OJIEMEHTapHbIM aiekTpuueckuil 3apsn. Crpoenue artoma. I[IpoBogHHKH U
JIUBIEKTPUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOr0 3apsa.
DJIEKTPUYECKUNA TOK. YCIOBUS CYLIECTBOBAHHUS 3JEKTPUYECKOrO0 TOKAa. VICTOYHMKHM HOCTOSSHHOro ToKa. JleicTBus
3JIEKTPUUECKOT0 TOKA (TEMJIOBOE, XUMUUECKOE, MArHUTHOE). DIEKTPUUECKUM TOK B )KUIKOCTAX U ra3ax.
Onextpudeckas uenb. Cuna Toka. Onekrpuueckoe HampsbkeHue. CoNpoTHBIEHME TPOBOJHHUKA.  YIENBHOE
CONpOTUBJIECHUE BenlecTBa. 3akoH Owma 1 ydyactka wenu. [locnenoBaTenbHOe M MapajliebHOE COEAMHEHHE
MPOBOJTHUKOB.
PaGora w MomHOCTE »3neKTpuueckoro Toka. 3akoH Jhxoyms—JleHnma. DnekTpuuecke UeNH M MOTPEOUTENH
AIIEKTPUYECKOH SHepruu B ObITY. KOopoTKoe 3aMbIkaHue.
[loctosiHHBIE MarHuWThHl. B3ammoneicTBHE MOCTOSAHHBIX MAarHUTOB. MarHutHoe mnosie. MarHutHoe moje 3eMiIM U €ro
3Ha4YeHHe JUIA KU3HU Ha 3emute. OnbIT Opcreaa. MarHuTHOE ToJie 3JeKTprudecKoro Toka. [IpruMenenne 3mekTpoMarauToB
B TeXHHKE. J[eficCTBe MarHUTHOTO MOJIS Ha MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb IIOCTOSHHOTO TOKa. Vcrons3oBaHue
3IEKTPOJBUTATENICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
Onbiter @apanes. SBnenue snekTpoMarHuTHOH MHAYKOWU. [IpaBuio Jlenna. Dnekrporeneparop. CrocoObl momrydeHus
AIIEKTPUIECKON SHEPTUU. DIEKTPOCTAHIINU Ha BO3OOHOBIISIEMBIX UCTOUHHKAX YHEPTHH.
Hemoncmpayuu.
ONeKTpU3aAnUATE.
JIBa posia 31eKTpUYECKUX 3apsiI0B M B3aMMOAEHCTBUE 3apSKEHHBIX Tell.
Y CTpoicTBO U JEHCTBUERIEKTPOCKOTIA.
OneKTpocTaTHYeCKasTMH Ty KIIHSL.
3aKOHCOXPAHEHUSIIEKTPHUECKUX3aPSIIOB.
[IpoBOIHUKY U AUBIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJS.
N cTOYHNKUTIOCTOSTHHOTOTOKA.
el cTBUARNEKTPUUECKOTOTOKA.
10.O1€eKTpUIECKUITOK B )KHIKOCTH.
11.I"a30BBIipa3psi.
12.I3MepeHneCHITBITOKaaMIIEPMETPOM.
13.13MepeHnesNeKTPUUECKOTOHANIPSKEHUS BOJIBTMETPOM.
14.PeocTaT 1 MarasuHCOMPOTHUBIICHUN.
15. BzauMo1eficTBUENIOCTOSIHHBIXMAarHUTOB.
16. MoenupoBaHue HEBO3MOKHOCTH Pa3JIeICHUs IOJI0COB MarHuTa.
17.MopenupoBaHue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.
18.0mpITOpcrena.
19.MarauTHOENOJAETOKA. DIEKTPOMArHuUT.
20.Jle¥icTBHE MarHWTHOTO TIOJISI HA IPOBOJIHUK C TOKOM.
21.2OneKTpoABUraTeNbIIOCTOSIHHOT OTOKA.
22 VccnenoBaHUEsBICHUAIIEKTPOMArHU THOMUH T KITHH.
23.0Onprtei®apamest.
24.3aBMCHMOCTb HaIPaBIEHHsI HHAYKIIMOHHOTO TOKA OT YCJIOBUH €ro BOSHUKHOBEHUS.
25.9eKTpOTreHepaTOPITOCTOSTHHOTOTOKA.
Jlabopamopnuviepadbomut u onvinol.
1. OmpITHI IO HAOMIOAEHUIO SIIEKTPU3AINY TNl MHIYKIMEH U TPU CONPUKOCHOBEHUH.
2. WccnenoBaHue NeCTBUS AIIEKTPUYECKOTO OIS Ha MPOBOAHHUKH U IUAJIEKTPUKH.
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3. Coopka 1 npoBepKa pabOThI AEKTPUIECKON LTI HOCTOSHHOTO TOKA.

4. V3mepeHue 1 peryJMpoBaHre CUIIbI TOKA.

5. M3MepeHue u perynmpoBaHUCHATIPSKCHUSI.

6. HccenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYIIETO Yepe3 pe3UCTOP, OT COMPOTUBIICHHS PE3UCTOPA U HATIPSKEHHS
Ha pe3ucTope.

7. OmBITHL, AEMOHCTPUPYIOLINE 3aBUCUMOCTb SJIEKTPUUECKOTO COIIPOTHBIICHUS IPOBOAHUKA OT €0 JUIMHBI,
IUIOIAAY IIONIEPEYHOr0 CEYEeHUsI M MaTepHaia.

8. IIpoBepka mpaBuia CIOXKEHUS HANPSIKEHUH [IPU MOCIEI0BATEIbHOM COEANHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia U CHIIBI TOKA MPU MapajieIbHOM COeTMHEHUH PE3UCTOPOB.

10.0mpenenenne pabOTHI MIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOp.

11.0mpenenenne MOITHOCTH IEKTPUIESCKOTO TOKA, BHIICIIEMOMN Ha PE3UCTOPE.

12.WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIEr0 Ye€pe3 JIAMIIOUKY, OT HAIPSyKEHUS Ha HEM.
13.0Onpenenenne KII/I HarpeBarens.

14. ViccnenoBaHre MarHUTHOTO B3aUMOICHCTBHS TOCTOSTHHBIX MAarHATOB.

15. I3yueHre MarHuTHOT'O TIOJISI TOCTOSTHHBIX MAarHUTOB NP UX 0OBEAMHEHNH U pa3/IeTIeHUN.
16.MccnenoBanue neicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOJIEUCTBUS KaTyIIKU C TOKOM M MarHUTa OT CHUJIBI TOKA U
HaIpaBJeHUs TOKa B KaTyIIKeE.

18. M3yueHue nefcTBHSI MArHUTHOTO 110JIS1 HA IIPOBOJHUK C TOKOM.

19.KoncTpynpoBanue 1 u3yueHue paboThl 3JIEKTPOABUTaTENs.

20. U3mepenue KIIJI anexkTpoaBuraTrenbHOilyCTaHOBKH.

21. OnbITHI IO UCCIEOBAHUIO SIBICHUS JEKTPOMAarHUTHON MHIAYKIMU: HUCCIIEIOBaHNE N3MEHEHUH 3HaYUeHUs U
HampaBJICHUs] HHAYKIHOHHOTO TOKA.

9 KJIACC
Paznen 8. Mexanuueckue siBJIeHH.
Mexanndeckoe nBmkeHune. MarepuanbHasi Touka. Cuctema orcuéra. OTHOCHUTENBHOCTh MEXaHWYECKOTO JBHIKCHHS.
PaBHOMEpHOE mpsAMonnHENHHOe ABMKeHHe. HepaBHoMepHoe mpsAMonuHENHHOe aBrkeHWe. CpenHsas W MTHOBEHHas
CKOPOCTh TeNa MIPU HEPABHOMEPHOM JIBUIKEHHUH.
Yckopenue. PaBHOycKOpeHHOE IpsiMoTnHEHOe BruxkeHne. CBoOoaHOe najgenue. Onbithl ["amues.
PaBHOMepHOE aBHXEHHE MO OKpykHOcTH. Ilepmoxg wu wacrora oOpameHus. JIuHelHas u YIJIoBas CKOPOCTH.
LlenTpocTpemMHUTENHLHOE YCKOPEHHE.
[Tepaeiii 3akoH Herotona. Bropoii 3akon Hetotona. Tpetuit 3akon Herotona. [IpuHIun cynepno3sunuu Cuil.
Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: ciiia TPEHUS CKOJIBKEHUS, CUjla TPEHUS TIOKOS, IpYTHe BUABI TPEHHUS.
Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpeHHe cBOOOAHOro maaeHus. J[pmwxeHue miuaneT BOKpyr CoiHua.
IlepBas kocMHuueckasi ckopocTb. HeBeCOMOCTh U IEPErpy3KH.
PaBHOBecue MaTepuanbHON TOUKH. AGCOMIOTHO TBEPIOE Teso. PaBHOBecHe TBEPAOTo Tena ¢ 3aKpeIIEHHON OChIO
BpaieHus. MomeHT cuibl. LleHTp TsxecTH.
Nmnynsc tena. MI3MeneHne ummynbca. IMiynbe cusibl. 3aKOH COXpaHEHUS UMITyJbca. PEaKTUBHOE IBHIKEHUE.
MexaHnndeckasi paboTa U MOITHOCTh. PaboTa CHIT TSHKECTH, YIIPYTOCTH, TpeHUs. CBsi3b SHEPTHH U PaOOTHI.
[TorenunanbHasi 3HEpryus Tena, MOJHITOT0 HaJ IMOBEPXHOCTHIO 3eMuld. [loTeHInanbHas S3HEPrusl CKATOW NPYKHUHBL
Kunetndaeckas sneprus. Teopema 0 KHHETHISCKON SHEPTHH. 3aKOHCOXPaHCHUSIMEXaHTIECKONIHEPTHH.
Hemoncmpayuu.
HabnroneHnne MexaHN4ecKoro ABMKECHUS Tela OTHOCUTEIBHO PAa3HbIX TEJI OTCUETA.
CpaBHeHMe IyTel U TPaeKTOpUi IBMKEHUS OHOTO U TOTO )K€ TeJla OTHOCUTENBHO PAa3HbBIX TNl OTCUETA.
W3mepenne ckopocTr M YCKOPEHHUS IPSIMOJIMHEIHOTO IBHKEHHSL.
HccnenoBannenpu3HakoBPaBHOYCKOPECHHOT OIBHXKEHHSL.
Habnronenue nBrXeHuUs Tesa O OKPY>KHOCTH.
Habnronenne MexaHW4ecKux SIBICHUH, IPOUCXOMAIMIMX B cucTeMe orcuéra «Tenexxka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JABMKEHUH OTHOCHUTENBHO KaOuHeTa (hPU3HKH.
7. 3aBUCHMOCTbH YCKOPEHHMS Tejla OT MacChl Tejla U IeHCTBYIOIIEH Ha HEro CUIIBL.
8. HalOmroneHne paBeHCTBa CHII TIPH B3aUMOJICHCTBUH Tell.
9. M3meHenwue Beca Tesa MPH YyCKOPEHHOM JIBIKCHHH.
10.Ilepenaua uMmIryibca Npy B3aUMOICHCTBUN TE.
11.IIpeoOpa3oBaHusi SHEPTUU MPH B3aUMOICHCTBUH TEJL.
12.CoxpaHeHne UMITyJIbca TIPHU HEYIIPYTOM B3aMOICHCTBUM.
13.CoxpaHeHue UMIyJbca MPH a0COIIOTHO YIPYTOM B3aUMOJCHCTBHH.
14 . HaGronenrepeak THBHOT O IBYKCHHSI.
15. CoxpaHeHre MEXaHNIEeCKOW YHEPTHUH IIPHU CBOOOTHOM ITa/ICHUH.
16. CoxpaHeHre MEXaHUUECKOW SHEPTUH IIPH ABMXKEHUU TeJla MO ASHCTBUEM NPy KHHBI.
Jlabopamopnuviepadbomut u onvinol.
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KoncrpynpoBanue TpakTa Uisi pa3roHa ¥ JajJbHEHIIEro paBHOMEPHOTO IBMKEHHS [IAPUKA HITH TEJICKKH.
Omnpenenenue cpeHeil CKOPOCTH CKOJIBXKEHUS OpycKa WM JBIKEHHS [LAPUKA 10 HAKIIOHHON TNTIOCKOCTH.
Onpenenenue ycKOpeHHs TeNIa IPYU paBHOYCKOPEHHOM JIBUKEHHUH 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHH ITPH PaBHOYCKOPEHHOM JIBHKEHUH 0€3 HadaJlbHOW CKOPOCTH.
[IpoBepka rUIOTE3bl: €CIU MPH PABHOYCKOPEHHOM ABHXKCHHM O€3 Ha4daJbHON CKOPOCTH IIyTH OTHOCSTCS KakK Psf
HEYETHBIX YHCEIN, TO COOTBETCTBYIOLINE TPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

6. HccrenoBaHnue 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHIIBl HOPMAIILHOTO JIABJICHHS.

7. OmnpeneneHnekodpPUIMEHTATPEHUSICKOTBKECHUS.

8. OmpeneneHNEKECTKOCTUTIPYKUHEIL.

9. Onpenenenne pabOTHI CHIIBI TPEHUS TIPH PABHOMEPHOM JIBM)KEHHUH TeJla 10 TOPU30HTAIbHOW MOBEPXHOCTH.
10.0mpenenerue pabOThI CHIIBI YIPYTOCTH IIPH MOABEME I'Py3a C UCIOIb30BAaHUEM HETIOABUKHOIO U MOJBHKHOIO
OJIOKOB.

11.M3y4yeHne3aKoHaCOXPAHEHUSIHEPTUH.

Pa3nen 9. Mexanndeckue KoJjie0aHus M BOJIHBI.

KonebarensHoe nBukenue. OCHOBHBIE XapaKTEPUCTUKU KOJNEOaHUH: MEpPHOJ, YacTOoTa, aMIUINTyAa. MaTeMaTHUeCKui 1
NPYKUHHBIN MasTHUKY. [IpeBpariene sHepriun mpu KojieOaTeIbHOM JIBH)KEHHH.

3aryxaromue KoneOanusa. Boiyxaennsie konebdanus. Pesonanc. Mexannyeckue BosiHbL. CBOMCTBA MEXaHMUECKHX BOJH.
[IpononbHbBIE U MONEpPEYHbIE BOJAHBL. J[JIMHA BOJHBI U CKOPOCTh €€ pacnpocTpaHeHus. MexaHu4YecKue BOJIHBI B TBEPAOM
Teae, CCUCMHYCCKHE BOJTHEI.

3ByK. ' poMKOCTH 3ByKa 1 BeIcOTa ToHA. OTpaskeHne 3Byka. UH(pa3Byk u yIbTpa3ByK.

Hemoncmpayuu.

Habnronenue xoneGanuii Te moJ| JeMCTBUEM CHITBI TSDKECTH M CHITBI YIIPYTOCTH.

Habnronenue xoneGanuii rpy3a Ha HUTH U Ha TIPY>KHHE.

Habnronenue BBIHYXIEHHBIX KoJieOaHMIA 1 pe30HaHCa.

PacnipocTpanenye nmpomoibHbIX U MONEPEYHBIX BOJIH (HAa MOAEIH).

Habmnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4acCTOTHI.

. AKyCTHUYECKHUIpPE30HaHC.

Jlabopamopnuviepadbomul u onvinol.

Omnpenenenue 4acTOTHI U IIEPHOAA KOJICOAHUM MaTEMaTHUECKOIO MasiTHUKA.

Omnpenenenue 4acTOTHl U IEPUOAA KOJICOaHUH NPY>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TIepHoAa KoJeOaHUi OABELICHHOTO K HUTH TPy3a OT JAJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH IepHoia KojieOaHU MPYKMHHOTO MasgTHUKA OT Macchl Ipy3a.

[IpoBepka HE3aBUCHUMOCTH NEepHOa KoieOaHHi rpy3a, MOABEUIEHHOTO K HUTH, OT Macchl Ipy3a.

OmnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh IIEPHOAA KOJIeOaHNH NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH
NPY>KUHBIL.

7. V3mepeHneycKopeHUsICBOOOTHOTONaICHHS.

Pazaen 10. DinekTpoMarHuTHOE 1M0Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJEeKTPOMarHuTHOE 110JIe. DJIEKTPOMarHUTHeIE BOJIHBIL. CBOICTBA JIEKTPOMAarHUTHBIX BOJIH. [lIkanma 3eKTpoMarHuTHbBIX
BOJIH. Mcrioip30BaHNe 37IEKTPOMArHUTHBIX BOJIH JUISl COTOBOM CBA3H.

OnexTpomMarHuTHas npupoja ceera. CkopocTs cBeTa. BolHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CaolicTBa3neKTpOMAarHUTHBIXBOJIH.

2. BosHOBBIECBOIICTBaCBETA.

Jlabopamopnuviepadomut u onvimol.

1. V3y4yeHue CBOWCTB 3IMEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO Telle(oHa.

Pa3nes 11. CBeToBBIC SIBJICHHS.

JIyueBas monens cBeta. Mcrounuku cBeta. IIpsimonuneliHoe pacmpocTpaHeHue cBeta. 3aTMeHus: ConHua u JIyHbL
Otpaxenue cBeta. [Imockoe 3epkano. 3aKOH OTpakKEeHUs CBETA.

[Ipenomnenne cBeta. 3aKoH mpesnomiieHus cBeTa. [lonHOe BHYTpeHHee OTpakeHUe cBeTa. MIcronb30BaHUE MOTHOTO
BHYTPEHHETO OTPa’KCHMS B ONITHUECKHX CBETOBOAAX.

Jlunza. Xox nayueit B munaze. OnTudeckas cuctema ¢oroanmnapara, MUKPOCKOIa U Teleckomna. [ 1a3 kak onTruuecKast
cuctema. bu3opykocTs U 1adbHO30PKOCTb.

Paznoxenue 6eroro ceera B criekTp. OnbiTel HetoToHa. CrioskeHHEe CIEKTpasIbHBIX IIBETOB. Jucnepcuscaera.
Hemoncmpayuu.

1. IIpsmonuHeiHOEpacIpoCTpaHEHUECBETA.

OTpaxeHHeCBeTA.

ITony4enue n300paxxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomnenuecnera.

OnTHuecKUiiCBETOBOI.

Xon rydeit B cOOMparoIIei JuH3e.

Xox aydyel B pacceuBaroLIe JIMH3E.
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8. INomyuenue n300pakeHUH C MOMOIIBIO JTUH3.

9. punnun neficTBus poToanmapara, MUKPOCKOTIA H TEIECKOTIA.

10.Mogaensriasa.

11. PaznoxeHue 6e0ro CBeTa B CIEKTP.

12. Ilonyuenne 6em0ro CBETa MPH CI0KEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnuviepadbomut u onvinol.

HccnenoBanne 3aBUCUMOCTH yIjla OTpa)XXeHHs CBETOBOT'O JIy4a OT yTIjia MaJeHHsI.

Wzydenne xapakTeprcTUK N300pakeHUs TIpeIMeTa B INIOCKOM 3epKalle.

Hccnenopanre 3aBUCMMOCTH yIJiia MPEIOMIICHHS CBETOBOTO JIy4a OT yIJia MaJCHUS Ha TPAHUIIE «BO3yX—CTEKIIO.
[Momyuenue n300pakeHUH ¢ TOMOIIBIO COOUPAIOIICH JTUH3BIL.

Omnpenenenne POKYCHOTO pACCTOSHUSA M ONTHICCKON CHITBI COOMPAIOIIEH JIMH3BI.

OnBITHI IO Pa3NIOKEHUIO OEJI0T0 CBETa B CIICKTP.

. ONBITHI IO BOCTIPUATHIO [IBETA IPEIMETOB TIPU UX HAOIIOCHUH Yepe3 [IBETOBbIC (PMIIBTPHI.

Pa3ue.11 12. KBaHTOBbIE SIBJICHHS.

OnbiTel Pesepdopna u nnanerapHas mozaenb atroMa. Monens atoma bopa. Vcnyckanue u mMoriomeHne CBeTa aTOMOM.
Kganrtsl. JIuneiuaTeie crieKTpHl.

PannoaktuBHOCTE. Anb(da-, Oeta- u raMmma-uzinydeHusi. CTpoeHue aToMHOro sjapa. HykinoHHas Mojens aTOMHOTO sijipa.
W3zotomnel. PaguoaktuBHbIe peBparienus. [lepuon nomypacmiajia aTOMHBIX sep.

SnepHblie peakyn. 3aKOHBI COXPAHEHHSI 3PS I0BOT0 U MaCCOBOTO YHCE. DHEPIHsl CBS3H aTOMHBIX sifiep. CBSI3b MacChl U
sHepruu. Peakuuu cunres3a u jnenenud saep. Mcrounuku suepruu ConHia v 3BE3.

SnepHas sHepreTuka. JIedcTBUS paiiOaKTUBHBIX U3TyYEHUH Ha )KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CHGKTpI)II/I3Hy‘l€HI/ISI U IIOTJIOIIICHUA.

CrieKTpBIpa3IUYHBIXa30B.

CrnexTpBoaopoaa.

Hab6mronenme TpexoB B kamepe Buiscona.

PaboTracuérunkanoHN3NPYIOMUX U3y YSHHH.

. Perucrpanus usinydeHus NpUpOIHbIX MUHEPAIOB U POJLYKTOB.

ﬂaﬂopamopnwepaﬁomw U Onvlmol.

1. HaOnrogeHue CIUIONTHBIX U JIMHEHYATHIX CIICKTPOB U3ITYUYCHHS.

2. HccrnenoBaHue TPEKOB: H3MEPEHHUE SHEPTUU YACTHUIIBI TI0 TOPMO3HOMY Iy TH (110 hoTorpadusim).

3. H3smepenuepaqroakTHBHOTo(oHa.

IHoBTOPUTEIBHO-000011IAKO NI MOAYJIb.

[ToBTOpHTETHHO--0000MAIOIII MOAYJH NMPEIHA3HAYCH ISl CHCTEMATH3AINH U 0000IIEeHHS MPEIMETHOTO COIEPIKaHUs U
OTBITa ACATENBHOCTH, MPHOOPETEHHOTO NMPH U3YyYEHUH BCErO Kypca (HU3MKH, a TakkKe AJS MOJITOTOBKA K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMeHY 10 (U3UKe I 00YYarOIIUXCsl, BRIOPABIIMX 3TOT YUCOHBIN MPEIMET.

[Iprn wW3y4eHWH HAHHOTO MOIYJS PEATH3YIOTCS M CHCTEMATH3WPYIOTCS BHIBI JESITETbHOCTH, Ha OCHOBE KOTOPBIX
obecrnedunBaeTcsl JOCTIKEHUE TPEAMETHBIX W METAalpeAMETHBIX IUIAHUPYEMBIX Pe3ylIbTaToB 00ydeHws, (popmupyercs
CCTCCTBCHHOHAYUYHAATPAMOTHOCTh: OCBOCHHME HAYYHBIX MCTOAOB MCCJICAOBAHUA SIBJICHUM opupoabl W TEXHUKH,
OBJIAJICHUE YMCHHUSIMH OOBSACHATh (PU3NYCCKUEC SIBIICHUS, TIPUMEHSISI TIOYYCHHBIC 3HAHHS, PEIIaTh 3aJa4d, B TOM YHCIC
KaueCTBEHHBIE U HKCIIEpUMEHTAIHBIE.

[IpuHIMTIHANBEHO EATENFHOCTHBIM XapaKkTep JAaHHOTO pasJieNa peaan3yeTcs 3a CYET TOro, 4To 00ydaronirecs BHIIOTHIIOT
3aJjaHusl, B KOTOPBIX UM TPEJIaracTcs:

Ha OCHOBE TMOJyYEHHBIX 3HAHWH PACIIO3HABATh W HAYYHO OOBACHATH (DU3MUYECKUE SBJICHUSA B OKPYXKAIOILIEH MPUPOJAE H
MMOBCETHEBHOM KU3HU;

HCIIOJIB30BaTh HAYYHBIC METOAbI UCCIICIOBAHUA (1)H31/I‘-IGCKI/IX SIBJIGHI/II>'I, B TOM YUCJIC IJISA IPOBEPKU T'UIIOTE3 U MOJTYUCHUA
TEOPETHYECKUX BBIBOJIOB;

06'L$ICH$ITI) Hay4YHbIC OCHOBLI HaI/I6OJ'I€C Ba>XHBIX I[OCTI/I)KCHI/II\/'I COBPEMCHHBIX TCXHOHOFHﬁ, HarpuMmep, MpPaKTHYCCKOro
WCTIONIb30BaHMsI PA3IMYHBIX UCTOYHHKOB SHEPTHH Ha OCHOBE 3aKOHA MPEBPAIEHUS ¥ COXPAHEHUS BCEX M3BECTHHIX BHJIOB
SHEPTHH.

NogkrwdpE

ok wnE

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIETI'O OBPA3OBAHUSI

N3ydenre GpU3MKU HA yPOBHE OCHOBHOTO OOIIEr0 00Opa30BaHHs HANPABICHO HA JOCTH)KCHUE JIMYHOCTHBIX,
METamnpeIMETHBIX M IPEIMETHBIX 00pa30BaTe/IbHBIX PE3yJIbTaTOB.

B pesynbrate usydeHus (pU3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl y OOydJaromierocs OyayT
c(hopMHUPOBaHBbI CICAYIOIINE INYHOCTHBIE PE3YJIbTAThl B YaCTH:
1) naTpuoOTHYECKOrOBOCTIMTAHMS:
- IPOSIBJICHHE HHTEPECca K HICTOPUHU U COBPEMEHHOMY COCTOSTHHIO POCCHICKON (PU3UUECKOM HAYKH;
- IEHHOCTHOE OTHOIMIEHHUE K JOCTH)KEHUSM POCCUHCKHUX YUEHBIX--(PU3UKOB;
2) TpaKIaHCKOro U 1yXOBHO-HPABCTBEHHOr0 BOCIIMTAHMA:



- TOTOBHOCTb K aKTMBHOMY Y4YacTHIO B OOCYXIEHHH OOIIECTBEHHO3HAYMMBIXH 3THYECKHX MpPOOJIEM, CBSI3aHHBIX C
MPaKTUYECKUM NMPHUMEHEHUEM JIOCTHKEHUH (DU3HKH;

- OCO3HAHHE BaXKHOCTH MOPAJIbHO--3THYECKUX IPUHIUIIOB B AE€ATEIBHOCTH YUEHOTO;

3) 3CTeTHYECKOrOBOCIIMTAHUS

- BOCHPHSTHE 3CTETUYECKUX KadecTB (U3UUECKOW Hayku: e€ TapMOHMYHOIO IOCTPOEHHS, CTPOTOCTH, TOYHOCTH,
JIAKOHUYHOCTH;

4) HeHHOCTHHAYYHOTONIO3HAHUS

- OCO3HaHHUE IEHHOCTH (PU3NIECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHHS MHPa, OCHOBBI PAa3BUTHUS TEXHOJIOTHH,
BaJKHEWIEH COCTABIAIOMIEH KYJIbTYPBI;

- pa3BUTHE HAYYHOU TI0003HATENFHOCTH, HHTEPECA K UCCIIeI0BATEILCKON ACATENEHOCTH;

5) ¢popMupoBaHHs KyJIbTYPHI 310POBbS H IMOIHOHATIBLHOIO 0JIATONOIYYHSA:

- OCO3HaHWE LEHHOCTH Oe3omacHoro oOpas3a >KM3HM B COBPEMEHHOM TEXHOJOIMYECKOM MHpE, BaXKHOCTH MpPaBUII
0e30macHOro MOBENCHMS HAa TPAHCIOPTE, HAa JOPOrax, ¢ JJIEKTPUYECKUM M TEIUIOBBIM OOOPYHOBaHHEM B JIOMAIIHUX
YCIIOBUSIX;

- ¢(hopMHPOBaHHOCTH HaBbIKa pe(IeKCHH, PU3HAHKE CBOETO MpaBa Ha OIIMOKY U TAKOT'O XKe IpaBa y APYroro 4eloBeKa;
6) TPy10OBOrOBOCIMTAHUS

- aKTUBHOE y4yacTHE B PEHICHUH MPAKTHUECKHUX 3a/ad (B paMKax ceMbH, 00pa30BaTeIbHON OpraHU3alr, TOpoja, Kpas)
TEXHOJOTHMYECKOIN M COUATFHON HAIIPABIEHHOCTH, TPEOYIOIINX B TOM YHUCIe U PU3HMYECKUX 3HAHUIA,

- HHTEpeC K MPaKTUIECKOMY H3YUEHHIO Tpodeccuil, CBI3aHHBIX C GU3UKOM;

7) IKOJIOrM4eCKOTOBOCTIUTAHMS S

- OpHEHTauus Ha MPUMEHEHHEe (PU3NYECKUX 3HAHUM [UIA peleHns 3a1a4 B 00JIaCTH OKpY’KaloIlel Cpeabl, INTaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH X BO3MOJKHBIX MOCJIECTBUN [T OKPY>KaIOLIEH cpenbl;

- 0CO3HaHKE INI00AIIBHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIEM U IyTel UX PELICHNUS;

8) amanTanuu K H3MEHSIOIMMMCS YCJI0BHSIM CONMAIBLHOI W MPUPOIHOI cpebl:

- NOTPeOHOCTh BO B3aMMOJEICTBHUU IIPU BBIIOJIHEHUM MCCIECJOBAaHMH M IPOEKTOB (DU3MUECKONW HAIIPABICHHOCTH,
OTKPBITOCTH OMBITY U 3HAHUSM JIPYTHX;

- TIOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTHUUECKYIO EATENBHOCTD;

- MoTpeOHOCTh B (POPMUPOBAHHM HOBBIX 3HAHHH, B TOM YUCIie (OPMYIUPOBATH WJIEH, IIOHSTHUS, TUIIOTE3bI 0 (GU3NIECKUX
00BEKTaxX U SIBICHUAX;

- 0CO3HaHME Je(PHULINTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (HDU3UKH;

- IUTAHUPOBAHUE CBOETO Pa3BUTHA B IPHOOPETEHNH HOBBIX (PU3MYECKUX 3HAHUII;

- CTpEeMJICHHE aHaJM3HpOBaTh M BBIABIATH B3aUMOCBSI3M TNPHPOJIBI, OOIIECTBA W JKOHOMHKH, B TOM 4YHCIE C
UCTIOJIb30BaHNEM (PM3NYECKUX 3HAHUM;

- OLIEHKA CBOMX AEHCTBUH C YIETOM BIMSHUS Ha OKPYKAIOIILYIO CPEAY, BO3ZMOXHBIX II100aIbHBIX ITOCTIEICTBUH.

METANPEJIMETHBIE PE3YJIbTATDI
B pesynbrare ocBOeHHS MporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs y O0YYaroIlerocs
OyayT chopMHUPOBaHbI MeTaNpeAMeTHbIE Pe3yJIbTAThI, BKIIOUYAIOIINE MO3HABATEIIbHBIC YHUBEPCAIbHBIC YIeOHBIC
JIeHCTBHSI, KOMMYHHUKAaTUBHBIE YHHUBEPCAIbHBIE yUeOHbIE IEHCTBHS, PETyIATUBHBIC YHUBEPCAIbHBIE yueOHbIe NEHCTBUA.
Ilo3HaBaTe/ibHbIE YHHBeEpPCAIbHbIE YUeOHbIE 1eiicTBUS
Ba3oBble j1oruyeckue AeicTBUA:
®  BBIIBIATH M XapaKTEpHU30BaTh CYyIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBICHUT);
o yCTaHaBJIMBATh CymeCTBeHHBIﬁ IIPU3HAK KJ]aCCI/I(i)I/IKaHI/II/I, OCHOBaHUs OJIs1 0606HI€HI/I$[ 1 CPAaBHCHMUA,
o BBIABJIATE 3AKOHOMEPHOCTHU U IIPOTUBOPEUNA B paCCMaTPUBACMBIX (baKTax, JaHHBIX 1 Ha6.HIOZIeHI/I$IX, OTHOCAIIINUXCSA K
(PMBUYECKUM SIBIICHUSIM;
®  BBIIBJIATH NMPUYUHHO--CIICJCTBEHHBIE CBS3U MPHU U3yYEeHUM (HM3UYECKUX SIBICHWUH W MPOIECCOB, NIENATh BBIBOJBI C
HCIIOJIb30BAHUEM JCAYKTUBHBIX W HWHAYKTHBHBIX yMOSaKHIO‘IeHI/II)'I, BBIABUI'aTh THUIIOTE3bI O B3aHUMOCBA3AX
(hM3UYeCKUX BEIIUMYNH;
®  CaMOCTOSITEIbHO BBIOMpaTh CHOCOO pelieHus yd4eOHOW (HU3MYecKoil 3afaun (CpaBHEHUE HECKOJIBKHX BapHUaHTOB
perrenus1, BEIOOp HanboJiee MOAXOSIIETO C YIETOM CaMOCTOSTENFHO BBIIEIICHHBIX KPUTEPHER).
Ba3oBblenccienoBarebcKueeHCTBUA:
®  HCIIOJNIH30BaTh BOMPOCH! KaK UCCIAEAOBATEILCKUM NHCTPYMEHT MTO3HAHUS;
® TIPOBOJUTH IO CAMOCTOSITENILHO COCTABICHHOMY IUIAHY OITBIT, HECIOKHBIA (PU3MUECKUI IKCTIEPUMEHT, HEOOIBIIOe
HCCIIeIOBaHNE (PU3UICCKOTO SIBJICHUS;
e OIIEHWBATh Ha MPUMEHHMOCTb U JOCTOBEPHOCTh MH(POPMALNIO, TOTYUEHHYIO B XO/I€ HCCIIEJOBAHUS UIIH
JKCIIEPUMEHTA;
®  CaMOCTOSITENEHO (hopMyTHpOBaTh 0OOOIIECHHUS U BEIBOIBI IO Pe3yJIbTaTaM MPOBEACHHOTO HAOIIOIEHNUS, OIIBITA,
WCCIIEJIOBAHNS;
® TIPOTHO3UPOBATH BO3MOXKHOE JaJbHEUIIICEe Pa3BUTHE (PU3UUCCKHUX MPOIECCOB, a TAKXKE BBIJIBUrATh MPEIIOIOKCHHUSI
06 HX Ppa3BUTHUHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.
Pa6ora ¢ undgopmanmueii:



o MMPUMCHSATh PA3JIMYHBIC METO/bl, HHCTPYMCHTEI U 3allpOChbl IIPU IIOHUCKE U 0T60pe I/IH(I)OpMaHI/II/I WJIN OJAaHHBIX C
YIETOM MIPEMITOKEHHON yIeOHOH (hHU3HIeCKOi 3a1auu;

®  aHANIM3UPOBaTh, CHUCTEMATH3MPOBAaTh M HMHTEPIPETHPOBATH HHGPOPMALMIO Ppa3IMYHBIX BHIOB U (GOpM
MPEeJICTaBICHUS;

®  CaMOCTOATEIHHO BHIOMPATH ONITUMABHYIO (GOPMY MPEICTABICHUS HHPOPMAIINA 1 WILTIOCTPUPOBATH pelIaeMble
3aJ1a4M HECJIIO)KHBIMHM CXeMaMH, AharpaMMaMu, HHOU rpaduKoil 1 UX KOMOWHAIUSIMI.

KoMMmyHHKaTHBHBbICYHUBEPCAJIbHbICy4eOHblIeIeiCTBHSA:

e B X0z¢ 00CYXIEHHUS y4eOHOro Marepuana, pe3yJbTaToB JJa0OpAaTOPHBIX padOT M MPOEKTOB 3a/1aBaTh BOIIPOCHI IO
CymieCTBY o6cy>1<;[aeM0171 TEMbI MW BBICKAa3bIBAaThb HWACH, HALCJICHHBIC Ha PCHICHUEC 3aJadu U TIOJACPKaHUC
0J1aroxenaTeIbHOCTH OOIICHUS;

o COMOCTABJIATL CBOU CYXICHUA C CYXIACHUAMU JPYIruX YUYaCTHUKOB OJHAJIOra, O6Hapy)KI/IBaTI) pasiniynue U CXOoACTBO
TO3UIUIM;

e  BBIPAXXATh CBOIO TOUKY 3PEHUS B YCTHBIX U IMUCEMEHHBIX TEKCTaX;

e TyONUYHO TPEACTaBIATh PE3YJIbTAThl BHITOTHEHHOTO (PM3UYECKOTO OMBITA (IKCIIEPHUMEHTA, UCCIIEIOBAHMUA,
MPOEKTa);

® [IOHMMAaTh M HCIOJNB30BaTh MPEHMYIIECTBA KOMAaHIHOM M MHIMBHIYATbHOW pabOTHl NMpH pelIeHHH KOHKPETHOH
¢duznueckoit MpoOIEeMBbL;

® [PUHUMATH LIEJH COBMECTHOW AEATENFHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€ TOCTIKEHUIO: PaCTIpelesIATh PO,
00CYKIaTh MPOIECCHI M PE3YJIbTaThl COBMECTHOW PabOTHI, 00001IaTh MHEHHUST HECKOJIBKUX JFOCH;

®  BHINOJHATH CBOIO YacTh PabOTHI, JOCTUTAs Ka4eCTBEHHOTO pPe3yNbTaTa MO CBOEMY HAIPAaBJICHUIO W KOOPIUHHUPYS
CBOM JICHCTBHS C APYTUMU WICHAMH KOMaH/IBI;

®  OIIEHWBATh KayeCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM
Y4aCTHUKaMH B3aHMOI[CI71CTBPIH.

PeryasiTuBHbIe yHMBepcaJIbHbIE yUeOHbIE TelicTBUS

Camoopranusanusi:

®  BBIIBIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CHUTYAIHIX, TPEOYIOMNX IS pemeHus (pU3ndecKux 3HaHUH;

®  OPUEHTHUPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHSITUS PELICHUH (MHAMBHUAYAIbHOE, NPUHATHE PELICHUs B IPYIIIIE,
MIPUHSATHE PEIICHUH TPYIIION );

®  CaMOCTOSATENILHO COCTABIISTH ANTOPUTM peleHus (PU3NUECcKO 3aaun WIH TUIaHa UCCIEIOBaHUS C YUETOM
HUMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH MpeJIaraeMble BAPHAHTHI PEIICHHIA;

e JjienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLUOHAIbHbIIMHTE/JIEKT:

®  1aBaTh aJIEKBATHYIO OIIEHKY CUTYAIlUHU U IIPeyIaraTh IUIaH €€ N3MEeHEHUS;

® OOBSCHATH MPHUYMHBI HOCTHKCHUS (HETOCTIIKCHUS) PE3yJIbTaTOB [ESITEIbHOCTH, IaBaTh OILCHKY MPUOOPETEHHOMY
OTIBITY;

® BHOCHUTH KOPPEKTHBHI B JICATEIHHOCTH (B TOM YHCIIE B XOJI BHITIOJHEHHS (HYU3MYECKOTO MCCIIECTIOBAHMS MITH MTPOEKTA)
Ha OCHOBC HOBBIX O6CTOHTCHLCTB, U3MCHUBIINXCA CHTyaHHﬁ, YCTAaHOBJICHHBIX OHII/I6OK, BO3HHUKIIUX Tp}QIHOCTCfI;

®  OIIGHWBATh COOTBETCTBHE PE3yJIbTATa IIEITU U YCIOBUIM;

® CTaBUTH ce0s HA MECTO JIPYroro 4eloBeKa B XOJE CIOpa WM JUCKYCCHU Ha HAYYHYIO TeMy, TOHUMaTh MOTUBHI,
HaMEpCHUA U JIOTUKY JPYToro,

e [pu3HABaTh CBOE MPaBO HA OIMIMOKY MpH pelleHHH (U3NUECKUX 3alad WM B YTBEP)KICHUSAX HA HAayYHBIE TEMbI U

TaKoe e MPaBo APYTOTO.

OPEJMETHBIE PE3YJbTATDI

K xoHmy o0yuenus B 7 Kjacce mpeIMETHBIEC pe3ybTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y
0o0ydaronmxcs yMEeHUH!:

® WCIONB30BaTh TMOHATHS: (U3NYECKHE M XUMHYECKHE SBJICHHSA, HAONIOJEHHWe, IKCIEPUMEHT, MOJENb, THUIOTe3a,
eMHUIBI (U3NYCCKUX BEJIMYMH, aTOM, MOJICKYJIA, arperaTHbIC COCTOSIHMSI BellecTBa (TBEPIOE, KUJIKOE, ra3000pa3Hoe),
MEXaHMUYECKOe [BW)KEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPIMOJIMHEHHOE), TPAaeKTOpHUs, PaBHOICHCTBYIOMIas CHIA,
nedopmartus (yrpyras, IUTacTHIecKasi), HEBECOMOCTh, COOOIIAOIITHAECS COCY/IBI;

e pa3nmuuath sBiacHUS (auddy3us, TEmI0BOe MBMKEHHE YaCTHI[ BEIISCTBA, PABHOMEPHOE IBM)KCHHE, HEPABHOMEPHOE
JIBIDKEHHE, WHEPIUS, B3aUMOJICUCTBHE TeJ, paBHOBECHE TBEPABIX TEN C 3aKPeIIEHHOW OCBhIO BpallleHHs, Iepeaada
JABJICHUA TBEPABIMU TeNaMH, KHUAKOCTAMH U Ta3aMu, aTrMocepHoe [aBleHHWe, IUIaBaHWE TeJ, IMPEeBpaIIeHUs
MEXaHWYEeCKOW PHEPTHH) MO OMHCAHUIO0 WX XapaKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB, JAEMOHCTPUPYIOIIUX TaHHOE
(u3ngecKoe SBICHUE;

® pacro3HaBaTh MPOSBICHWE W3YYCHHBIX (M3WUYECKUX SBICHUI B OKpYXKAIOIEeM MHpE, B TOM dYHCle (HU3HYEecKue
SIBIICHUSI B IIPUPOJE: NPUMEPBI JBHKEHUSA C PA3IUYHBIMU CKOPOCTSAMHU B JKUBOM U HEXKHUBOWU INPUPOJE, NECUCTBUE CHUIIBI
TpPEeHUs] B MPHUPOJE U TEXHHKE, BIUSHHE aTMOC(HEPHOrO NABIEHHS Ha >KUBOW OpraHu3M, IUIaBaHUE PbIO, pblyard B Teje
YeNoBeKa, MPH 3TOM MEPEBOAWTH MPAKTHYECKYIO 33Jady B Y4eOHYIO, BBIIEISTH CYIIECTBEHHBIE CBOWCTBA (IIPHU3HAKH)
(M3NYIECKUX SBIICHMUIA;
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® ONUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (pU3MUECKUE SIBICHUS, UCTIONB3YS (U3MUECKHE BEIMYMHBI (Macca, 00BbEM,
IUIOTHOCTB BEIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CHJIa YIIPYTOCTH, CHJA TSDKECTH, BEC TENa, CHIA TPEHUS,
JaBiieHHe (TBEPIOrO Tesa, XHUIKOCTH, Ta3a), BBITAIKMBAIOIIAS CWJIa, MEXaHWYecKass padoTa, MOIIHOCTb, IUICYO CHIIBL,
MOMEHT CHJIBI, KO((QHUIMEHT IOJIE3HOTO NEHCTBUS MEXaHW3MOB, KHHETHUYECKass M IOTEHIHMaJbHAs SHEPTus), NpHU
OTIMCAaHWY MIPABHIBHO TPAKTOBATH (PU3MUECKUI CMBICI MCIIOIB3yEMbIX BETTMYMH, UX 0003HAYEHUS U €IUHHIIBI (YH3NIECKIX
BEJIMYMH, HAXOJUTh (DOPMYIIbI, CBS3BIBAIOIIUC TAHHYIO (PM3MUECKYIO BEIHYMHY C JPYTUMH BEJTMUYUHAMU, CTPOUTH TpaQUKH
W3yUYCHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEJIMYUH;

® XapaKTepHU30BaTh CBOWMCTBA Tell, PU3NYECKUE SBICHUS U MPOLECCHI, UCIIONIB3YS MPaBHiIa CIOXKECHUS CHI (BIOJb OJJHOM
npsaMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MpaBUIO paBHOBecHs phlyara (OJI0Ka), «30JI0TOE IIPABUIION
MEXaHHKH, 3aKOH COXPAHEHHUs MEXaHHMYECKOH SHEpruy, IpH 3TOM JAaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHa H
3aMMChIBaTh €r0 MaTEMaTHUECKOE BbIPaXKEHHE;

e O00BACHATH (pru3MUecKue sABIEHUS, NPOIECCHl W CBOWCTBAa T, B TOM 4YHCIE M B KOHTEKCTE CHTyalud
MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIBIATh NPUYUHHO--CICACTBEHHBIE CBSA3HM, CTPOUTH OObBscHeHue u3 1-2
JIOTMYECKUX IIaroB ¢ omopod Ha 1-2 wu3ydeHHBIX CBOMcTBAa (U3MYECKUX SABICHUH, (PU3NYECKHX 3aKOHA WIH
3aKOHOMEpHOCTH;

e pemath pacu€THbIC 3a7a4d B 1-2 neicTBUS, UCIIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIONINE (PU3UUECKUE BEITMYHMHBIL:
Ha OCHOBE aHAIM3a YCJOBHS 3aJadd 3allUCHIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3NYECKUE BEIUYHMHBI B (POPMYIIBI U
MPOBOJUTE PACUYEThl, HAXOOUTh CIPABOYHBIE IaHHbIC, HEOOXOOUMBIE Ul PELICHUS 33/1ad, OLIEHUBATh PEATUCTHYHOCTD
MTOJTYICHHON (PH3UIECKON BETMINHEI,

® pacHo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PELINThH MPH MOMOIIM (PU3NIECKUX METOAOB, B ONMCAHUU HCCIIECIOBAHUS
BBIIETISITH MIPOBEPSIEMOE MPENIONOKEHUE (TUIIOTE3Y), Pa3indaTh U HHTEPIPETHPOBATh MOIYUYEHHBIH pe3yibTaT, HaXOAUTh
omMOKY B XO/I€ OMBITA, AeTaTh BBIBOJBI MO €0 PE3yJIbTaTam;

® TPOBOAWTH ONBITHl TIO0 HAONIOJACHUIO (U3MUECKUX SBICHUH WM (QU3MYECKHX CBOHCTB Tel: (QOpPMYIHUpPOBAThH
MpOBEpsiEMBIE TPENIONOKEHHs, COOMPATh YCTaHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBaHUS, 3alMCHIBATH XOX OMNbITA U
(dbopMynupoBaTh BBIBOABI,

e BBIONHATH NPSAMBIE M3MEPEHHUS PACCTOSHUS, BPEMEHHM, Macchl Tena, o0bEMa, CHIBI WM TEMIepaTypbl ¢
WCIIOJIb30BaHUEM aHAJIOTOBBIX U U(MPOBBIX MIPUOOPOB, 3aMMUCHIBATH MTOKA3aHUS IPHOOPOB € YUETOM 3aJaHHON aOCONMFOTHON
MOTPELTHOCTH U3MEPEHU;

® TPOBOAMTH HCCIIENOBAHWE 3aBUCHMOCTH OJHON (DM3MYECKOW BEIMYMHBI OT APYrod C HCIOJIB30BAaHHUEM MPSMBIX
H3MEpPEeHHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO IBIIKYIIETOCS TEIa OT BPEMEHHU IBIDKEHHS Tejla, CHIIbl TPEHUS CKOJIBKEHUS
OT Beca TeJna, KauecTBa 00pabOTKU HOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHHMS OT IUIOIIAAN CONIPUKOCHOBEHUS Tel,
CHJIBI YIIPYTOCTH OT YIUIMHEHHS TPY>KUHBI, BBITAIKUBAIOMICH CUIIBI OT 00bEMa MOrPyKEHHOI YacTH Tesa U OT MJIOTHOCTH
JKUJIKOCTH, €€ HEe3aBUCHUMOCTU OT IIOTHOCTU Tella, OT TIyOHMHBI, HA KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUH TUIaBaHHS TEI,
YCIIOBUI paBHOBECHsI pbluara 1 OJIOKOB), y4acTBOBATh B IJIAHUPOBAHMWU Y4E€OHOTO HCCIENOBAHUA, COOUPATh YCTAaHOBKY U
BBHIMIOJTHATh W3MEpPEHHS, CIenys NpPEAJIOKCHHOMY IUIaHy, (HKCHPOBATh pPE3yJbTaThl IONYYCHHOW 3aBUCUMOCTH
(U3NYECKUX BEIMYMH B BUAE NPEITIOKEHHBIX TaONUI U TPadUKOB, 1eJIaTh BEIBOABI 110 PE3yIbTaTaM HCCIeJOBAHMS;

® TPOBOAMTH KOCBEHHBIE M3MepeHHs (U3MUECKHX BEIMYUH (TIOTHOCTH BEIECTBA >KUAKOCTH U TBEPIAOTrO Tena, CUia
TPEHHsI CKOJIBKEHUS, NaBICHHE BO3[yXa, BBHITAIKHMBAIOIIAS CWJIA, ACHCTBYIOIIAs HA MOTPYKEHHOE B JKUIKOCTH TEIO,
KO3(p(pUIIMEHT IMONIe3HOro AEHCTBUSL MPOCTBIX MEXAaHM3MOB), CleXys NPEAJIOKEHHOW WHCTPYKLMH: HPU BbINOJHECHUN
WU3MEpEeHHH COOMpaTh IKCIIEPUMEHTAIILHYIO YCTAHOBKY M BEIYUCIISTH 3HAUEHUE UCKOMOW BEJIMUMHBL;

e Co0mI0AaTh MpaBUiIa TEXHUKH 0€30IacCHOCTH IpU padoTe ¢ 1abopaTopHBIM 000PYAOBaHUEM;

e yKa3pIBaTh MPHUHLMINBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHl, TEPMOMETp, AWHAMOMETD,
COOOIIAIOIINECS COCYbI, 0apOMETp, PhIYar, MOJABHKHBIA U HEMOIBUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;

® XapaKTEepHU30BaTh NPUHIMIIEI JCHCTBUS N3yUYCHHBIX IPHOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOi Ha UX ONUCAaHHUS (B
TOM 4YHCIIe: MOAIIMITHUKH, YCTPOMCTBO BOAOIPOBO/IA, THIPABINYECKHH MPecc, MaHOMETpP, BEICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), HCIOJIb3ysl 3HAHUs O CBOWCTBax (HM3MYECKHX SBJICHUH M HeEoOXoauMble (HU3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

® [PUBOIUTH NPUMEPHI (HAXOAUTH MH(OPMAIMIO O MPUMEPAX) MPAKTUUYECKOTO HCIIOJIB30BaHUs (PU3NUECKUX 3HAHUN B
MOBCEAHEBHOW KU3HM JUIA oOecrieueHuss 0e30MacHOCTH MpH OOpaleHnH ¢ MpUOOpaMu U TEXHHUUYECKHMHU yCTPOHCTBaMHU,
COXpaHEHUS 3T0POBBsI U COOIIOACHUS HOPM SKOJIOTHUECKOTO MOBEICHHS B OKpYIKaroIlei cpene;

® OCYLIECTBISTH OTOOP UCTOYHHKOB MH(popMamu B IHTepHETE B COOTBETCTBUY C 3aJaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha
OCHOBE WMEIOIIUXCS 3HAHUH M MYTEM CpaBHEHHS Pa3JMYHBIX MCTOYHUKOB BBIACIATH MH(OpPMAIHIO, KOTOpas SBISETCS
MPOTHBOPEYMBON MIIH MOKET OBITh HEIOCTOBEPHOIA;

® JCIOJIb30BAaTh IPU BBINOJHEHUH Y4EOHBIX 33JaHUM HAyYHO--IIONMYJISIPHYIO JIUTEPATypy (U3UUECKOrO COIEp KaHUs,
CIpaBOYHBIE MaTepuallbl, pecypchl ceTd MHTepHeT, BianeTh MpuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMAITIN U3 OTHOM 3HAKOBOW CHCTEMEI B IPYTYIO;

e co3JaBaTh COOCTBEHHBIC KpaTKWE MUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HMCTOYHHUKOB HH(pOPMALUH
(U3MUECKOr0 CoAepKaHusl, B TOM YHUCIIE IMyOJMYHO JeNaTh KpaTKHe COOOLICHUS O pe3yibTaTax HMPOEKTOB MM Y4eOHBIX
WCCIIEIOBAaHNHM, MPU 3TOM TPAaMOTHO HCIOJB30BaTh W3YUEHHBIH MOHSATHHHBIA ammapar Kypca (U3UKH, COIPOBOXKIATH
BBICTYILICHUE MTPE3EHTALUEN;
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® [IpU BHINOJHCHUU YYE€OHBIX MPOCKTOB W HCCIICIOBAHHUN PACHpPEICIATh OOSI3aHHOCTH B TPYIIE B COOTBETCTBHUU C
MMOCTABJICHHBIMHU 3aJ[aduaMU, CIEANTH 32 BBHIIOJIHEHHWEM IUIaHa ICWCTBUH, aJIeKBATHO OIICHWBATH COOCTBEHHBIH BKIJIAJ] B
JIESITEIbHOCTD TPYIIIEI, BEICTPAUBATh KOMMYHHUKAaTHUBHOE B3aUMO/ICHCTBUE, YUUTHIBAS MHCHUE OKPYKAFOIIINX.

K xoHIy oOy4yeHus B 8 Kiiacce mpeJMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXXaTh CPOPMHUPOBAHHOCTD Y
o0ydaronmxcs yMEeHUH!:

® HCIIOJIB30BATh MOHATHA: MacCa U pasMEpbl MOJICKYJI, TCIIJIOBOC NBUKCHUC ATOMOB U MOJICKYJI, arperaTHbI€ COCTOAHUA
BEIIEeCTBA, KPUCTAIUIHMYECKHE U aMOp(HBIE TeJa, HACHIIEHHBI U HeHACHIIIEHHBIN Tap, BIaXKHOCTh BO3/IyXa, TEMIIepaTypa,
BHYTPEHHSISL SHEPTHs, TEILUIOBOM JABUIATellb, JIEMEHTAPHBIN IEKTPUUECKUN 3apsif], IEKTPUUYECKOE I10JIE, IPOBOJHUKHU U
JUDJICKTPUKH, MOCTOSIHHBIHN BHCKTpI/I‘leCKI/Iﬁ TOK, MAaroHuTHO€ I10JIC;

e pa3nuyaTh SIBJICHUS (TEIUIOBOEC pAaCIIMpPEHHUE M CKaThe, TeIUlolepeiaya, TEeIUIOBOE PaBHOBECHE, CMadvHMBaHUE,
KalWUIApHBIE  SIBJICHWS, WCIIAPCHHWE, KOHJCHCAlWs, IUIABJICHHWE, KpHUCTAUTU3anmus (OTBEpACBaHME), KHUIICHHE,
Teronepeaaya (TErIoNnpPOBOTHOCTh, KOHBEKIHS, U3IYYCHHUE), DJIEKTPU3AIMs Tej, B3aMMOJICHCTBUE 3aps/oB, JACHCTBUS
QJICKTPUYCCKOI'O0 TOKAa, KOPOTKOE 3aMbIKaHUC, B3aHMOIIeI>'ICTBHe MarHuToB, HeﬁCTBHe MAar"avuTHOIO IOJIsI Ha IPOBOJHHUK C
TOKOM, 3JIEKTPOMAarHuTHasi MHAYKIKS) MO OMMCAHUIO WX XapaKTEPHBIX CBOHCTB M Ha OCHOBE OITBITOB, JEMOHCTPUPYIOIIIX
JaHHOE (PU3UIECKOe SIBIICHIE;

® pacro3HaBaTh MPOSBICHWE W3YYCHHBIX (DM3WYECKUX SBIIEHHI B OKpYXKalOIMEM MHpE, B TOM dYHCIe (DH3WdecKue
SIBJICHUSI B TIPUPO/IC: MMOBEPXHOCTHOS HATSHKCHHUE M KANMJUIAPHBIC SBICHUS B MPUPOJIE, KPUCTAIIBI B IPUPOJIC, UITYUCHUE
CounHila, 3amMep3aHue BOAOEMOB, MOPCKHE Opu3bl, 00Opa30BaHUE POCHI, TyMaHa, MHEs, CHEra, DIICKTPUYECKUE SIBICHUS B
aTMocdepe, dIEKTPUICCTBO KUBBIX OPTaHW3MOB, MArHUTHOE ITOJIe 3eMITH, Apeld MOII0COB, POIb MarHUTHOTO TIOJS JIJIS
JKH3HHU Ha 3eMJIe, IMMOJIAPHOC CHUAHUEC, IIPHU 3TOM MNEPEBOJAUTH MPAKTHUYCCKYIO 3a1a4y B yqe6Hy}0, BBIACIIATE CYHICCTBCHHBIC
cBOiicTBa (IpHU3HAKH) (PU3UYECKUX SBIICHHIA,

® ONKCHIBATh HM3YYCHHBIC CBOWCTBA TEA U (PU3UYCCKHUE SBJICHHUS, MCIOJB3Ys (PU3MUECKHE BEIMYMHBI (TeMIeparypa,
BHYTpPEHHSS DHEPTHS, KOIMYECTBO TEIUIOTHI, yACIbHAS TEITUTOEMKOCTh BEIIECTBA, YelbHas TEIUIOTa TUTaBIICHUsI, Y/IeIbHAs
TEIUIOTa MapooOpa30BaHus, yIebHAS TETUIOTa CTOPAHUS TOIIINBA, KOA(PPHUIIMEHT MOJIE3HOTO NEHCTBHS TEIUIOBOW MAIIHHEI,
OTHOCUTENbHAS BIAXXHOCTh BO3IyXa, DJEKTPHUUECKUH 3apsjl, CHJIa TOKA, DJEKTPUUECKOE HAIPSIKEHHE, COIPOTHBIICHHE
MPOBOJIHUKA, YICTHHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta M MOITHOCTH JJICKTPHUYECKOTO TOKA), IPU OMMCAHUU NPAaBUIHHO
TPaKTOBaTh (PU3NUECKUIA CMBICT HCIOJIB3yEMBIX BEIWYMH, 0003HAUEHUS W EAWHUIBI (PU3NIECKUX BEIWYHH, HAXOIUTH
(opMyJTBI, CBS3BIBAIOIIME IaHHYIO (U3WYECKYI0 BEIMYWHY C JAPYTUMH BEITUYWHAMH, CTPOUTH Tpa(UKH H3yYEHHBIX
3aBHCUMOCTEN (DU3MYECKUX BEIUYUNH;

® XapaKTepHu30BaTh CBOMCTBA Tell, (PU3MUECKHE SIBICHHS M MPOIIECCHI, MCIIONB3Ys OCHOBHBIE TIOJIOKEHHS MOJIEKYIISIPHO-
-KUHETHYECKOW TEOPHUH CTPOCHHUS BEIIEeCTBA, NPHUHIMIT CYNEPHO3WIUN ToJiell (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEeHUs 3apsia, 3akoH OMa i y4JacTka 1iend, 3akoH J[xoyns—JIeHna, 3aKkoH COXpaHeHUsI SHEPTUH, TIPU 3TOM JIaBaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3alKUCHIBATh €0 MAaTEeMaTHYECKOE BRIPAIKEHHUE,

® OOBACHATH (PU3MUECKHME TPOIECChl W CBOHCTBA TeJ, B TOM 4YHCIE M B KOHTEKCTE CHUTyalud
MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPHUYUHHO-CIEACTBEHHBIE CBS3H, CTPOHUTH OOBsICHEHHWE u3 1-2
JIOTHYECKUX IaroB ¢ Omopoil Ha 1-2 wu3ydeHHBIX CBOMCTBA (U3WYECKHX SIBICHUH, (U3NYECKNX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

e pemaTh pacu€THBIC 33/1a4l B 2—3 NEHCTBHSA, MCIIONB3YS 3aKOHBI 1 (DOPMYIIBI, CBA3BIBAIOIINE (DU3NUECKHE BETUINHBI:
Ha OCHOBE aHAJIM3a yCIOBHSI 3aJIJa4M 3aIllMChIBATh KPATKOE YCJIOBUE, BBISBISATH HEJOCTATOK JAHHBIX JJIS PEIICHUS 3aJauHu,
BEIOHMpATh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE JUIsl €€ PelIeHH s, POBOAUTh PACUETHI M CPABHUBATH MOJYYSHHOE 3HAYCHHE
(1)1/[31/1‘-16CKOI>1 BCJIIMYHHBI C U3BECCTHBIMH JJaHHBIMH,

® pacrno3HaBaTb HpO6JIeMI>I, KOTOPBIC MOYKHO PpCIIWTL NpU ITOMOUIA q)HSH‘IeCKI/IX MCTOAO0B, HCIIOJNB3Yyd ONHCAHUC
HCCICA0BaHMs, BEIIC/IATE MPOBEPACMOC IMMPEAIIOIOKCHNUE, OICHUBATE MIPAaBUIJIIBHOCTE NOPSAJAKa NPOBEACHNA UCCIICAOBAaHUA,
J€JIaTh BBIBOJBI,

® IIPOBOJUTH OIBITHI MO HAOMIOACHUIO (U3WYECKUX SBICHUN WM (DU3MUYECKUX CBOWCTB Tell (KaIWJUISIPHBIC SBICHUS,
3aBHCHMOCTh JIaBJICHHS BO3/yXa OT ero o0béMa, TemrepaTypbl, CKOPOCTH Ipollecca OCTHIBAHWS W HATrPEBaHUS TpU
W3JIYYECHUH OT IIBETa M3ITydarolleil (OTIOmAroIIeii) MOBEPXHOCTH, CKOPOCTh MCIAPEHHsI BOABI OT TEMIIEPaTyPhl )KUAKOCTH
W Iom@aad e€ TOBEPXHOCTH, JJEKTpU3alus Tel W B3aUMOJCHCTBHE DSIEKTPUYECKUX 3apsiOB, B3aUMOCHCTBHE
MMOCTOSTHHBIX MAarHUTOB, BU3yallM3allisi MAarHUTHBIX IIOJIEH TOCTOSHHBIX MAarHWTOB, NEHCTBHS MAarHUTHOTO TIONS Ha
MPOBOJHUK C TOKOM, CBOWCTBAa JJIEKTPOMArHuTa, CBOMCTBA JJIEKTPOABUTATENS IIOCTOSHHOTO TOKa): (hOpMYIHPOBAThH
MPOBEPSIEMbIE TMPEANOIIOKEHUS, COOMpPaTh YCTAHOBKY W3 MPEAJIOKEHHOTO OOOPY/OBaHUsS, OIUCBHIBATH XOJ OINbBITA U
(hopMyITUPOBATH BHIBOJIBI;

® BLIIOJIHATE MPAMBIC U3MCPCHUA TCEMIICPATYPhI, OTHOCHUTEIBbHOM BJIAXKHOCTH BO34yXa, CHUJIbI TOKa, HAMPSAXKCHHUA C
WCIIOJIb30BaHUEM aHAJIOTOBBIX MTPUOOPOB M JATYMKOB (PU3UUECKUX BEJINYHH, CPABHUBATH PE3YIbTAThl U3MEPEHHN C YIETOM
3aIaHHOM aOCOIIOTHOW MOTPEITHOCTH;

® [IPOBOJWTH HCCJEOBAaHWE 3aBUCHUMOCTH OJHOW (H3UYECKON BEIMYMHBI OT APYTrOM C HUCIOJIB30BAHUEM MPSIMBIX
H3MepeHHI>'I (33BI/ICI/IMOCTL COIMPOTHUBJICHUA IPOBOAHHKA OT €ro IJIWHBI, INIOIMAaAX MOICPEYHOro CCYCHHA U YACIbHOI'O
COMPOTHUBIICHHS BEIIECTBA IMPOBOJHWKA, CHIIBI TOKA, WAYIIETO 4Yepe3 NPOBOJHUK, OT HAIPSHKEHUS Ha IMPOBOJIHUKE,
WCCIIEIOBAHNE TIOCIIEIOBATENBHOTO U MapaIlIeIbHOTO COSAMHEHNH MPOBOAHHUKOB): IIAHHPOBAThH MCCIENOBaHUE, COOMPATh
YCTaHOBKY W BBINIONHSTh HW3MEPEHUsI, CJleys MpeJIOKEHHOMY TUIaHy, (UKCHPOBaTh pPe3yJbTaThl IONyYEHHOH
3aBUCUMOCTHU B BUC Ta6HI/IH u Fpa(bI/IKOB, ACJIaThb BBIBOABI IO PE3yJIbTaTaM UCCIICAOBAHUA,
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® [POBOJWUTH KOCBEHHBIC H3MEPCHHsI (PU3NYECKUX BEIMYWH (yACNIbHAs TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBICHHE
MPOBOIHMKA, paboTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA). TUIAHWPOBATh W3MEPEHHs, COOMpaTh IKCHEPHUMEHTAIHHYIO
YCTaHOBKY, CIeIys MPEAI0KESHHON HHCTPYKIIMH, U BBIYUCIISATH 3HAYCHUE BEITUYMHBL,

e COOJIFOATh MIpaBUjIa TEXHUKH 0€30TaCHOCTH IIPH paboTe ¢ 1ab0opaToOpHBIM 000PYIOBaHHUEM;

® XapaKTepH30BaTh MPHUHIIUIIBI JEHCTBUS N3YIEHHBIX PHOOPOB U TEXHUYECKHUX YCTPOICTB C OMOPOH Ha WX OomUcaHus (B
TOM YHCIIE: CHCTEMa OTOIUICHHS JIOMOB, THTPOMETp, ITapoBast TypOMHA, aMIIEpPMETpP, BOIBTMETP, CYETUHK DIIEKTPHIECKON
DHEPTUH, DICKTPOOCBETUTEIBHBIE MIPHOOpPHI, HArpeBaTENBbHBIC  JJCKTPONPHUOOPH  (IPUMEPHI),  DICKTPUICCKUE
MPEIOXPAHUTENH, IJICKTPOMATHUT, JJICKTPOABUIaTE)Ib TOCTOSSHHOTO TOKA), MCIIOJIB3Ysl 3HAHUS O CBOWCTBAX (YM3NYECKHX
SIBJICHUH 1 He0OX0IUMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

® PacMo3HABaTh MPOCThIC TEXHUYCCKHE YCTPOHCTBA M U3MEPUTENBHBIC TIPUOOPHI IO CXeMaM U CXEMAaTHYHBIM PUCYHKaM
(’KUIKOCTHBIA TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, IBUTATEh BHYTPEHHETO CTOpPAHMUs, DIEKTPOCKOI, peocTar),
COCTaBJISITh CXEMBI AJEKTPHUUECKUX IICTIeH C MOCIIEI0BATEIbHBIM M MapaJlIeIbHBIM COCIUHCHHEM 3JIEMEHTOB, pa3jinyas
YCJIOBHBIC 0003HAUCHUS JIEMEHTOB JICKTPUUECKUX IICTICH;

® [IPUBOJUTH MPUMEPHI (HAXOAUTh WHPOPMAIIMIO O MPUMEPax) MPAKTUYECKOTO UCTOIh30BaHMS (PU3MUECKUX 3HAHMI B
TTOBCEIHEBHOM XU3HU I O00ecreueHnsI O€30MacHOCTH MPU O0paIlIeHnd ¢ IprOOpaMHu M TEXHUYCCKUMH YCTPOHCTBAMU,
COXpaHEHWS 37J0POBBSI M COOTIOIEHUST HOPM SKOJIOTHIECKOTO TIOBEICHHS B OKPYIKAIOIIEH Cpe/ie;

® OCYIICCTBIIAThH MOUCK HH(popMaIK (u3ruecKoro cojepxanus B IHTepHeTe, HA OCHOBE UMEIOIIMXCS 3HAHUH U TTyTEM
CPaBHEHHUS JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATh HHPOPMAIIHIO, KOTOpas SBISETCS MPOTHBOPSUNUBOM MIIM MOXKET OBITh
HEJOCTOBEPHOM;

® WCIOJB30BaTh MPHU BHIMOJHEHUH YYCOHBIX 3aJlaHWil HAYyYHO--TIOMYJISIPHYIO JTUTEPaTypy (U3NYECKOTO CONEp:KaHUs,
CIIPaBOYHBIE MaTepHalbl, pecypchl ceTH VIHTepHeT, BiameTh NpuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, IMPeoOpa3OBaHUs
nH(pOpMAaITIU U3 OTHOM 3HAKOBOW CHCTEMEI B IPYTYIO;

® (Co037aBaTh COOCTBCHHBIC INHUCHMCHHBIC M KPAaTKHE YCTHBIC COOOIICHMS, 0000I1as WH(GOPMAINI0 W3 HECKOJIBKUX
HMCTOYHUKOB (PU3UYECKOTO COJICpXAaHUA, B TOM 4YHCJIC IyOJUYHO TMPEACTABIATh Pe3yJbTaThl IPOCKTHON MK
WCCIIEIOBATEIBCKON ACATEIHHOCTH, IIPA ITOM IPaMOTHO HCIIOJB30BaTh M3yUYEHHBIN MOHATHIHBIA anmapaTt Kypca (pu3ukw,
COTIPOBOX/IATh BHICTYTUICHHE MTPE3CHTAINEH;

® [IpH BBITOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEI0BAHIH (PHM3NIECKHUX MPOIECCOB PacIpeAessTh 00S3aHHOCTH B TPYIIIIE
B COOTBETCTBHU C TIOCTaBJICHHBIMH 3aJ[auaMU, CJICUTh 32 BBIIOJHEHUEM IUIAaHA JEHCTBUI W KOPPEKTUPOBAThH €ro,
aJICKBaTHO OIICHMBATh COOCTBEHHBIN BKIJIAJ[ B JEATEIBHOCTh TPYIIIBI, BHICTPAUBAaTh KOMMYHHUKATUBHOE B3aWMOJICHCTBHE,
MPOSIBJISist TOTOBHOCTD pa3periarh KOHQIUKTHI.

K xoHiy o0y4yeHus B 9 KJjiacce npeJMeTHbIC pPe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIXKHBI OTPaXXaTh CPOPMHUPOBAHHOCTD Y
oOyJaronmxcs yMEeHUH:

® WCIOJIb30BaTh TOHSATHUS: CHUCTEMa OTCUETA, MAaTEpHAlbHAs TOYKA, TPACKTOPHUS, OTHOCHTEIBHOCTh MEXaHUYECKOTO
nBWKeHHs, aedopmarus (ympyras, IDiacThdeckas), TpeHHe, IIeHTPOCTPEMHTENbHOE YCKOpEHHe, HEeBEeCOMOCTh |
Meperpy3ku, HEHTP THKECTH, aOCONIOTHO TBEPAOE TEJO, IIEHTP THKECTH TBEPIOTO Teia, pPaBHOBECHE, MEXaHWYECKHE
KoJieOaHUs U BOJIHBI, 3BYK, HHOPA3BYK U YIbTPA3BYK, SJCKTPOMArHUTHBIC BOJHBI, IITKAIA 3JICKTPOMArHUTHBIX BOJIH, CBET,
OMM30PYKOCTh W JAabHO30PKOCTh, CHEKTPHI MCITyCKAaHWS W TMOTJIONICHUs, anb(da-, 0eTa- U raMMma-u3aydeHHs], U30TOIIbL,
sIepHas YHEPreTHKa;

® pa3nuyaTh SIBICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHEWHOE IBUKEHHE, PABHOYCKOPEHHOE MPSMOIMHEHHOE
JIBUKCHHE, CBOOOJHOC IaJICHUEC TeJ, PaBHOMEPHOE JBUXKCHHE I10 OKDPYXHOCTH, B3aUMOJCHUCTBUE TeJ, PEaKTHBHOEC
JIBUKCHHE, KOJICOATEIbHOE JBUKCHHE (3aTyXaIOIIUE WM BHIHYXJCHHBIC KOJICOAaHUs), PE30HAHC, BOJIHOBOC JBU)KCHUE,
OTpakeHHE 3BYKa, MPSMOIMHEHHOE PACIPOCTpaHEHHE, OTPAXKEHHUE U TPEIOMIICHHE CBETA, TIOJTHOE BHYTPEHHEE OTPaKECHHE
CBETa, paslioKeHHe Oeloro cBeTa B CHEKTP W CIOXKEHHWE CIHEeKTPaTbHBIX IIBETOB, IWCIEPCHS CBETa, €CTECTBEHHAS
PaJMOaKTUBHOCTh, BO3HUKHOBEHUE JMHEHUYATOrO CICKTpa HM3JIYYCHHUsS) IO ONUCAHHMIO WX XapaKTCPHBIX CBOWCTB W Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIOIINX TaHHOE (PH3NIECKOe SIBICHHE;

® pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (M3WYECKUX SIBICHHH B OKPYXKAIOIIEeM MHpE (B TOM d4HCIe (QHU3NYECKUe
SIBJICHUSI B TIPUPOJC: NPUIMBBI M OTJIMBBI, ABIMKEeHUE TuTaHeT CONHEYHOW CHUCTEMBI, PEaKTHBHOE JBH)KCHUE JKUBBIX
OpPraHW3MOB, BOCIPHUSITHE 3BYKOB J>KUBOTHBIMH, 3CMJICTPSCEHHE, CEHCMHUYECKHME BOJHBI, I[yHaMH, 3X0, I[BETa TeJ,
ONTHYECKUE SABIECHUS B MPHUPOJE, OHOJIOTMYECKOE MACWCTBHE BHIWMOTO, YIbTPa(UOIECTOBOTO U PEHTTEHOBCKOTO
M3ITyYeHUH, €CTECTBEHHBIN paJHOaKTUBHBINA (DOH, KOCMUYECKHEe JTydH, PaJHOAKTUBHOE H3ITy9YeHNE IPUPOJHBIX MHHEPAIIOB,
JIEHCTBUE PAUOAKTUBHBIX M3JIyUCHUH HAa OPraHU3M YeJIOBEKa), IPU 3TOM MEPEBOAUTH MPAKTUYECCKYIO 3a7auy B yUeOHYIO,
BBLJICTISTH CYIIECTBEHHBIC CBOWMCTRA (MPU3HAKK) (PU3UUSCKUX SIBICHUM;

® ONKCHIBATH HM3YYCHHBIC CBONCTBA TeN W (PU3MYECKUE SBJICHUS, WCIIONB3YsAd (U3NYECKHE BEIUYUHBI (CPeHHAS W
MI'HOBEHHAsl CKOPOCTh Tella MPY HEPaBHOMEPHOM JIBUKCHHH, YCKOPEHHE, MepeMEIlleHUe, yTh, YIIIOBas CKOPOCTh, CHIIA
TPeHHMsI, CHJIa YNPYTOCTH, CHJIA TSIKECTH, YCKOPEHHE CBOOOIHOrO MajaCHHUs, BEC Teja, MMITYJLC TeJa, MUMITYJIbC CHIIBI,
MEXaHUYeCcKas paboTa U MOILIHOCTh, OTEHIMAIbHAS YHEPIHs Teja, MOJHATOr0 HaJl IOBEPXHOCTHIO 3€MIIH, ITOTCHI[HAJIbHAS
SHEPIHsl CKATOW MPYKUHBI, KHHETHUYECKAs! YHEPT U, [TOJTHAS MeXaHW4ecKas SHEPrusl, IEpUO/] U 4acToTa KojeOaHuid, JUTMHA
BOJIHBI, TPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEIOMIICHHS CPEllbl), IPH OMHCAHWU TPaBUIBHO
TPAKTOBaTh (PU3UYECKHUU CMBICI HCIHOJIb3YEMbIX BEIWYHH, 0003HAUCHHUS U CIUHUIBI (PU3UUYCSCKUX BEJIUYHUH, HAXOIUTh
(OpMyJIbI, CBSA3BIBAIONIME JaHHYI (U3WYCCKYIO BEIMYMHY C JAPYTUMH BEJIUYUHAMH, CTPOUTH TPa(UKH H3YYSHHBIX
3aBHCHMOCTEN (hM3MYECKUX BEITHUNH;
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® XapaKTepHU30BaTh CBOMCTBA Tel, (PU3MUYECKHE SIBICHHS M MPOLECCHI, UCIIONIB3Ys 3aKOH COXpaHEHHUS SHEPIUH, 3aKOH
BCEMHUPHOI'0 TATOTEHMS, IPUHIUI CYNEPHO3UIUM CWJI, NPUHIMII OTHOCUTEIbHOCTU ['ammnes, 3akoHbl HploToHa, 3aKoH
COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHHS CBETa, 3aKOHBI COXPAaHEHHS 3apsiIOBOIO M MAaCCOBOTO YHCEI
Npy SACPHBIX PEaKUusAxX, MPU STOM JAaBaTh CIOBECHYIO (DOpPMYJIMPOBKY 3aKOHAa W 3allUCHIBAaTh €r0 MaTeMaTH4YecKoe
BBIpa)KEHHE;

e OOBACHATH (U3UUECKHE TIPOLECCHl W  CBOWCTBA Tel, B TOM 4YHCIe M B  KOHTEKCTE CHTyauui
MPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIIBIATh IPUYMHHO--CJICIACTBEHHBIE CBS3H, CTPOUTH OOBACHEHHE U3 2—3
JIOTHYECKHX [IaroB € OMNOpoil Ha 2-3 W3YYCHHBIX CBOWCTBA (M3MUYECKUX SIBJICHUH, (QHU3MYECKHX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

e pemate pacyéTHbIC 3a1aud (OMUpAIOIIMEcs Ha CUCTeMYy M3 2—3 ypaBHEHMH), HCIIONB3YsS 3aKOHBI U (HOPMYIIBI,
CBS3bIBaONINE (PU3MUYECKHE BENMYMHBL: Ha OCHOBE aHAIM3a YCJOBHUS 3alayd 3allChIBaTh KPAaTKOE YCIOBHE, BBISBIATH
HEJIOCTAIONIME WIIM M30BITOYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYJBI, HEOOXOAWMBIE ISl PEIICHHs, MPOBOJIUTH
pacyéThbl U OLIEHUBATH PEATMCTUYHOCTH IMOJyYeHHOTO 3HAUYEHHsI (PU3NYECKON BEITHUYHHEI,

® pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXXHO DELIUTh MpPU IMOMOIIM (PU3NYECKUX METOJO0B, HCIONB3Ys OIHCaHHE
HCCIICIOBAHUS, BBIIEJIATH IIPOBEPSEMOE MPEAIION0KEHNE, OLEHUBATh IPABUIBHOCTD MOPSAKA IPOBEICHUS HCCIEIOBAHMS,
JieNaTh BBIBOAbI, HHTEPIPETUPOBATh PE3YIbTaThl HAOIIOACHUI U OIIBITOB;

® TPOBOJMTH OIBITHI IO HAOIIOACHUIO (GU3NUECKUX SIBICHUN MM (U3MUECKUX CBOWCTB Tell (M3yUeHHE BTOPOTO 3aKOHA
HrpioToHa, 3akoHa COXpaHEHHWs] HEPTHH, 3aBUCHMOCThH TepHojia KojeOaHM NMpPYKUHHOTO MasTHHKAa OT MacChl Tpy3a U
KECTKOCTU MPYKUHBI U HE3aBUCHMOCTh OT aMIUIMTYABl MaJlbIX KOJeOaHWi, MPSIMOIUHEHHOE PaclpoCTpaHEHHE CBETa,
pasyiokeHue Oenoro cBera B CHEKTp, M3yUCHHE CBOWCTB HM300paKCHMS B IUIOCKOM 3€pKajle M CBOICTB H300pakeHHs
npeaMera B coOuparomied JMH3e, HaONIOJCHHE CIUIONIHBIX M JIMHEHYaTBIX CIEKTPOB H3IYyUYEHHS): CaMOCTOATEIHLHO
coOMpaTh YCTAaHOBKY M3 W30BITOYHOTO HaOOpa 00OPYAOBaHMS, OMUCHIBATH XOJ OMBITA U €r0 Pe3yNbTaThl, JOPMYITUPOBATH
BBIBO/IbI;

® TPOBOAMTH NPH HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPEHHH, ONpeAeisis CpeHee 3HaUCHHE U3MepseMOil BeTMYMHEI
(doxycHOE paccTOsSTHHE COOMPAFOIIEH JTMH3HI), 000CHOBBIBATEH BRIOOP CITOCO0A M3MEpEHHs (M3MEPUTEIBHOTO IPHOO0pa);

® [POBOAWUTH HCCIICAOBAHHUE 3aBUCUMOCTCH (HM3MYECKMX BEIMYMH C HCIOJB30BAHUEM HPSMBIX H3MEPEHHUH
(3aBHCUMOCTh TYTH OT BpPEMEHH TNPH PAaBHOYCKOPEHHOM JABIKCHHWH 0€3 HayalbHOM CKOPOCTH, Iepuoja KojeOaHWi
MaTEMaTHYECKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCMOCTH yIJIa OTPa’KCHHS CBETa OT yIJia MaACHUs U yIJla IpeIOMIICHUS
OT yrja MajeHus): IUIaHUPOBaTh HCCIEJOBAaHHE, CAMOCTOSATENBHO COOMpaTh YCTaHOBKY, (DPMKCHUPOBATH DPE3YNbTaThl
MOJYYEHHONW 3aBHCUMOCTH (M3MUYECKMX BEIMYMH B BUAE TaOmUI M TpaduKOB, AenaTh BBIBOABI IO pe3yjbTaTam
UCCIIeIOBAHUS;

® [POBOAMTH KOCBEHHbIE H3MEpeHHUs (u3ndYeckux BeaWYMH (CpemHssl CKOPOCTb M YCKOPEHUE Tena HpHu
PaBHOYCKOPEHHOM JIBH)KEHHH, YCKOpPEHHE CBOOOTHOTO TaJeHus, >KECTKOCTb MPYXUHBI, KO3QQOHUIMEHT TPEeHHUS
CKOJILKCHUSI, MEXaHWYecKass padoTa M MOIIHOCTh, YacTOTa W MEpUOJ| KOJIICOaHWH MaTeMaTH4eCKOTO W IMPYKUHHOTO
MasTHAKOB, OITHYECKas CHJIa COOUpAIOIeH JIMH3BI, PaJHOAKTHBHBIA (OH): TUIAHMUPOBAaTh HW3MEPEHHs, COOHUpATh
9KCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIIOJNHATH M3MEPEHHUS, CIEAysl NPENI0KEHHON MHCTPYKLMH, BBIYHCISATH 3HAYECHHUE
BEJIMYMHBI U aHAJIN3UPOBATh ITOJIyYEHHbIE PE3YJIBTAThI C YUETOM 33aHHOH MOTPELIHOCTH U3MEPEHNUH;

e Co0MI0AaTh MpaBUiIa TEXHUKH 0€30IacCHOCTH MpH paboTe ¢ 1abopaTOPHEIM 000PYAOBAaHHEM;

® pasznMyaTh OCHOBHBIC NPU3HAKK M3YYEHHBIX (PM3MUECKUX MOAEJICH: MaTepuanbHas TOUKa, a0COIIOTHO TBEPAOE TENo,
TOYEUHBIA HCTOYHHK CBETA, JIy4, TOHKAs JINH3a, IUIAHETapHasi MOJENb aToMa, HYKJIOHHAst MOJelTb aTOMHOTO SI/Ipa;

® XapaKTEepHU30BaTh MPUHIMIIEI JEHCTBHS N3yUYCHHBIX TPHOOPOB U TEXHUYECKUX YCTPOICTB C ONOPOil HAa X onucaHus (B
TOM YHCJIE: CIIUAOMETP, JATUUKHU MOJIOKEHUS, PACCTOSHUS U YCKOPEHUs, paKkeTa, 3X0J0T, OYKH, IeprcKol, ¢oToanmnapar,
ONTUYECKUE CBETOBOJBI, CIIEKTPOCKOIN, JO3MMETpP, Kamepa BuibcoHa), MCHONB3ys 3HAHHA O CBOWCTBAX (H3MUECKHX
SABJICHUH M HEOOXOJMMbIe PU3MUECKIE 3aKOHOMEPHOCTH;

® JCIIOJIB30BATh CXEMbI M CXEMAaTUYHbIE PUCYHKH M3YYCHHBIX TEXHHYECKHX YCTPOMICTB, H3MEPUTEINBHBIX MPHOOPOB U
TEXHOJIOTHYECKHX IPOLIECCOB MpPU PELICHUH Y4YeOHO--MPAaKTUUECKUX 3ajad, ONTHYECKHE CXEMBl Il HOCTPOCHUS
n300paxeHNH B MIIOCKOM 3€pKajie U coOMparoieil TuH3e;

® TPUBOJIUTH MpUMEPHI (HAXOAUTH MHOOPMALMIO O MPUMEPaX) NPAKTHYECKOTO HCIIONB30BaHUS (PH3MUYECKUX 3HAHUH B
MOBCEIHEBHOW XKHU3HH JUIs 0OecrieueHns: 0e30MacHOCTH MpU OOpalieHuH ¢ MPUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUs 340POBbsI U COOIOACHHUSI HOPM SKOJIOTHUYECKOTO TOBEICHHS B OKpY KaroIleil cpene;

® OCyWIECTBIATH MOMCK HHpopManmmu Qu3nIeckoro coiepxkaHuss B MHTepHeTe, CaMOCTOATENbHO (GOPMYIUPYsI
TOWCKOBBII 3alpoc, HAXOOUTH MYTH ONpPENENCHUs JOCTOBEPHOCTH IMOMYYEHHOW HMH(POpMAalUU HAa OCHOBE WMEIOIIUXCS
3HAHWH U JOTIOJHHUTEILHBIX HCTOYHUKOB;

® JCIIOJIb30BAaTh IPU BBINOJIHEHUHM Y4EOHBIX 3aJaHUM HAay4YHO--IIONMYJISIPHYIO JIUTEPATypy (U3UUECKOrO COAEp)KaHUs,
CIpaBOYHBIE MaTepualbl, pecypchl ceTd MHTepHeT, BiIageTh MpuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MPeoOpa3OBaHUS
nH(pOpMAITIN U3 OTHOM 3HAKOBOW CHCTEMEI B IPYTYIO;

e co3JaBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOLICHHS HA OCHOBE WH(OPMAIMH M3 HECKOJIBKHUX MCTOYHHKOB
(U3MUECKOro colepKaHus, MyOIUYHO MPENCTABISATh PE3yIbTaThl IPOSKTHON MIIM UCCIEI0BATEIBCKON IESTEIbHOCTH, MIPU
3TOM TPaMOTHO MCHOJb30BaThb W3YyYCHHbIM IOHSATUHHBIN ammapar H3y4aeMoro pasiena (U3MKH M CONPOBOXKIAThH
BBICTYIIJICHUE MIPE3EHTALUEH ¢ Y4ETOM 0COOEHHOCTEH ayAUTOPHH CBEPCTHUKOB.
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TEMATHYECKOE IIVIAHUPOBAHUE
Padouas mnporpamma mo ydeOHOMY mnpeaMery «®Pu3zuka» paspadoTraHa c¢ y4éTom padoueil NporpamMmbl

BOCIIMTAHUS, YTO OTPA’KEHO B JHMYHOCTHBIX IUIAHHPYEMBIX pe3yabTaTax H o0ecneduBaeT peajM3aluIo
HHBapUAHTHBIX MoayJei (MM) nporpaMMsbl «Y podyHast AeATeJbHOCTb» H «OCHOBHBbIE HIKOJIbHBIE AEJ1a».

7 KJIACC
HaumenoBanue KomnuecrBouac | Dnexrponnsie [Tporpamma BocruTanus
Ne pa3lesoB U TeM OB (umudporbie)
/0 | IpOTpaMMBI Bcero| KP | [IP | oOpa3oBaTeibHbIE
pecypcsl
Pasnes 1.0u3nka u e€ poib B NO3HAHUM OKPYKAIOLIEr0 MHPa HNM«YpouHasi 1esiTeIbHOCTbYIIPHBIICUCHHE
Bu6morexa [TOK BHUMAaHHS 00YYAIOIIMXCS K IEHHOCTHOMY aCIEKTy
11 ®du3uka - HayKa o 5 https://m.eds00.ru/7f4 | M3YIACMBIX Ha ypOKax MpeMeTOB, ﬂBH?HI/If/'I u
npupojae 16194 COOBITHIi, HHUIIMMPOBAHUE OOCYKICHHH,
— BBICKA3bIBAHU I CBOETO MHEHHSI, BRIPAOOTKH CBOETO
RO — bubnnoreka LIOK JIMYHOCTHOT'O OTHOIIEHHS K N3y4aeMbIM COOBITHSM,
1.2 2 1 https://m.edsoo.ru/7f4 | ssnenusim, muiam;
HHHEL 16194 OPUMEHEHHE HHTEPAKTUBHBIX (OpM yueOHOI
EcTecTBeHHOHAYY Bu6morexa LIOK PabOTHI - HHTEIUIEKTYAIIBHBIX, CTUMYJTHPYOIIHAX
1.3 HBIMETO/ITO3HAH 2 1 https://m.edsoo.ru/7f4 | MOHABATCABHYIO MOTHBALMIO, HTPOBBIX MCTOIHK,
JUCKYCCHHU, Tar0IINX BO3MOKHOCTb HpI/IO6peCTI/I
i M OIIBIT BEACHUA KOHCTPYKTHBHOI'O JIMaJIora,
Hroronopasaeny 6 TPYIIIOBON paboThI, KOTOPAst YIUT CTPOUTh

Pasnes 2.1lepBoHayanbHbIe CBeICHUS 0 CTPOCHUM BellecTBA

C butonmoreka IJOK

2.1 TpoCHHEBCHICCT 1 https://m.edsoo.ru/7f4
Ba 16194
JBxenue u bubmuoreka [IOK

2.2 B3aMMOJEHCTBHE 2 1 https://m.edsoo.ru/7f4
YaCTHI] BEIECTBA 16194
ATrperaTHpIecOCTO Gubmorexa OK

2.3 P 2 https://m.edsoo.ru/7f4
SIHASIBEILIECTBA 16194

Hroromopaznemy )

Pa3nen 3./IBu:keHue U B3auMoeiicTBre TeJl

M bubmuoreka [IOK
3.1 CXaHIYCCKOCAB 3 https://m.edsoo.ru/7f4
NIXCHHUC 16194
Wrepius. Macea bu6mmoreka [JOK
3.2 DHHA, ’ 4 1 |https://m.edsoo.ru/7f4
IIJIOTHOCTH 16194
but6mmoreka IJOK
3.3 Cuna. Bugsicun 14 1 2 |https://m.edsoo.ru/7f4
16194
Hroronopasaeny 21

Pasnen 4./aBienne TBEPABIX TeJl, JKMIKOCTEH U ra3oB

[aBnenue.
Ilepenaua
JIaBJICHUS bubmuoteka [JOK
4.1 TBEPBIMH 3 https://m.edsoo.ru/7f4
TellaMH, 16194
JKHJIKOCTSIMH 1
razamu
bu6nnoreka IJOK
4.2 Hasnenuexuxoc 5 https://m.edsoo.ru/7f4
™ 16194
Armocdeprocsan bubmoteka [JOK
4.3 N 6 https://m.edsoo.ru/7f4
16194

OTHOUICHUS 1 ICHCTBOBATh B KOMaH/IE, CIOCOOCTBYET
Pa3sBUTHIO KPUTUYECKOI'O MBILIJICHUS

o0y KaeHne 00yJalOIINXCs COOIOIaTh HOPMBI
MOBEJCHUS, MPaBIJIa OOLICHHS CO CBEPCTHUKAMH U
NeJaroriyecKUMHU pabOTHHKAMH, COOTBETCTBYIOLIHE
yKJIaxy o0reo0pa3oBaTeIbHOW OpraHU3aIHH,
YCTaHOBJICHHE U MOJJICPIKKY T0OPOKENIaTeIIbHO
aTMocdepsr;

OPraHU3aLI0 HACTABHUYECTBA MOTHBHPOBAHHBIX U
APYIMPOBAHHBIX 00YUYAIOIIMXCS HAll
HCYCHICBAIOIMMHU OTHOKIACCHUKaMH, B TOM YHUCJIC C
0co0bIMH 00pa30BaTENLHBIMU MTOTPEOHOCTSIMH,
JIAFOIIEer0 00YYaroIMMCS COLIMAIBHO 3HAYMMBIN
OTIBIT COTPYAHUYECTBA M B3aMMHOM ITOMOIIIH;
MHHULUMPOBAHNE U TIOIEPIKKY HUCCIIE0BaTEIbCKON
JeATEeIbHOCTH 00YYaIOINXCsl, INIAHUPOBAHUE U
BBIIIOJIHCHHIE HHANBHAYAJIbHBIX H TPYIIOBBIX
HPOSKTOB BOCIIHTATEIBHON HAIPABICHHOCTH.
NM«OcHOBHBIE HIKOJIbHBIE [1€JIa».y4acTUe BO
BCEPOCCHICKHX AKIMAX, HOCBALICHHBIX 3HAYNMBIM
coObITHAM B Poccnu, Mupe;Top)kecTBeHHbIE
MEPOIPUATHS, CBSI3aHHBIE C 3aBEPIICHHEM
00pa3oBaHusl, IEPEXOIOM Ha CIIEAYIOLIHN YPOBEHb
00pa3oBaHsl, CAMBOJIHM3HUPYIOIIUE IPUOOpETEHHE
HOBBIX COLIMAJIbHBIX CTaTyCOB B 00pa30BaTeIbHON
OpraHM3aliH, OOLIECTBE;IEPEMOHNN HaTrPaXKICHHS
(o uroram y4eGHOTO reproja, roja) 00yJaronxcs
U TI€1aroToB 32 Y4acTHe B XKH3HU 00pa3oBaTeIbHON
OpraHU3aLyH, JOCTH)KCHHUS B KOHKYPCaX,
COPEBHOBaHMSX, OJIMMIIMA/IAX, BKJIAJ B PA3BUTHE
00pa3oBaTeIbHON OpraHU3aLUH, CBOCH
MECTHOCTH;HaOJIFOICHHE 32 ITOBEICHUEM
00Y4aronInuXcs B CUTYalysiX OATOTOBKH,
IPOBEJICHN ], aHaIM3a OCHOBHBIX LIKOJIBHBIX A€,
MEPOTPHUSITHH, KX OTHOLICHUSIMH C 00YJIatOIHMHUCS
Pa3HbIX BO3PACTOB, C Me1arOrHUYeCKUMHU
pabOTHUKAMH U IPYTUMHU B3POCIIBIMH.
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e Bumorea 110K
4.4 ha ﬁor KEHHOE 7 1 3 |https://m.edsoo.ru/7f4
Py 16194
B HHUX TEJIO
Hroronopaszneny 21
Paznes 5.PaGoTa u MOIIHOCTH. DHeprus
PaGora u bubmmoteka [JOK
51 MOLLHOCTE 3 1 https://m.edsoo.ru/7f4
B 16194
IIpocTeieMexanu3 bubmorexa TIOK
5.2 p 5 1 https://m.edsoo.ru/7f4
" 16194
M but6mmoreka IJOK
5.3 CXAHHIACCRAIIN 4 1 1 https://m.edsoo.ru/7f4
eprii 16194
Uroronopazneny 12
PezepBHOCBpEMS 3
OBIIEE KOJIMYECTBO
YACOB IIO 68 3 12
[MTPOI'PAMME
8 KVIACC
No HanmenoBanuepas | KOIMYECTBOYAC | DyeKTpOHHBIE IIporpaMma BOCIMTaHKSA
n/_n eJIOB U OB (undpoBsie)
TEMITPOTPAMMBI Bcero KP | TIP | oOpa3oBaTelbHEBIE
pecypcbl
Paznen 1.TensnoBblesiBiIeHUs NM«YpouHasi 1eATeJbHOCTD MPUBIICUCHHE
Bu6anorexa LIOK BHUMaHHs 00YYaIOIINXCS K IEHHOCTHOMY aCIIeKTY
1.1 CTpf)eHI/Ie " 7 https://m.edsoo.ru/7f | M3YIACMBIX Ha ypOKax NPe/IMETOB, HBH(EHI/H?I u
CBOUCTBA BCIIIECCTBA 418lce C06LITI/II/I, WHUIIUUPOBAHUC O6CY)K,H€HI/II/I,
— BBICKA3BIBAHUM CBOETO MHCHMUA, BI)Ipa6OTKI/I CBOCTO
bubmnuoreka [IOK JUYIHOCTHOT'O OTHOIICHUS K M3y4acMbIM COOBITHSIM,
1.2 TemutoBbIe MpoOIIECCHI 21 1 5 | https://m.edsoo.ru/7f | ssnenusiM, munam;
4181ce MpUMEHEHNE HHTEPAKTUBHBIX (popM yueOHOH pabOTHI -
HMHTEIJIEKTYaJIbHbIX, CTUMYJIUPYOIIHNX
Hroronopazaeny o8 [I03HABATEIbHYI0 MOTHUBALIUIO, UTPOBBIX METOJUK,

Paznen 2.2aekTpuyeckue

U MAarHUTHBIC ABJICHHUSA

DneKTpudecKue Bubnnotexa LOK
2.1 gapﬁm’l' 7 1 | https://m.edsoo.ru/7f
apspKCHHBIE Tella U 4181ce
HX B3aUMOJIeHICTBUE —
ITocTostHHBINAIEKT bubmmorexa LIOK
2.2 . P 1 7 | https://m.edsoo.ru/7f
HYECKUUTOK 20 4181ce
Bubnuoreka IJOK
2.3 MarsuTHblesABIEHUS 6 1 1. | https://m.edsoo.ru/7f
5 | 4181ce
DeKTpOMarHuTHAsIA Bubmiorexa HOK
2.4 CKTPO 4 https://m.edsoo.ru/7f
HAy KA 4181ce
Hroronopasaeny 37
PezepBHOCBpEMS 3
OBIIEE KOJIMYECTBO
YJACOB I10 68 3| 145
ITPOI'PAMME

JIICKYCCHH1, TalOIINX BO3MOYXKHOCTB IIPHOOPECTH OIBIT
BEJEHUS KOHCTPYKTUBHOI'O JUAJIOra; IPyIIIOBOM
paboThI, KOTOPasi Y4UT CTPOUTH OTHOLICHUS U
JIeWCTBOBAaTh B KOMaH/IE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBILIJICHHS;

o0y KACHUE 00YJAIONIIXCS COOTIOIaTh HOPMBI
TIOBE/ICHHS, TIPaBHIa OOIICHHUS CO CBEPCTHUKAMH H
HeJarornyecKuMy pabOTHHKAMHU, COOTBETCTBYIOLIHE
yKJIaxy o0reoOpa3oBaTelbHOW OpraHU3aIlHH,
YCTaHOBJICHHE U MOJJICPXKKY TOOPOKENIaTeIIbHO
aTMocdepsr;

OpraHU3aLHI0 HACTABHUYECTBA MOTHBHPOBAHHBIX U
9PYAMPOBAHHEIX 00YYAIOIINXCSI HaJl HEYCIICBAIOIIUMHI
OJJHOKJIACCHUKAMH, B TOM YHCIIE C OCOOBIMHU
00pa3oBaTeNFHBIMHU MTOTPEOHOCTSMH, AIOIIETO
00y4aroIMuMcsl COUATIbHO 3HAYNMBIH OITBIT
COTPYAHMYECTBA ¥ B3aUMHOMW ITOMOIIIY;
MHULIMUPOBAHUE M TIOALEPKKY UCCIIEL0BATENIBCKOM
JIeSITEIbHOCTH 00YYaIOIINXCsl, TUIAHUPOBAHUE U
BBITNIOJTHEHNE MHANBUAYAJIbHBIX U T'PYIIIOBBIX
MIPOEKTOB BOCITUTATEIbHOW HAIIPABICHHOCTH.
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9 KUIACC

Ne i/mn

HaumenoBanue
pa3zenoB U TeM
MPOTPaMMBI

KonngectBoyac DnexTpoHHBIE

OB (T poBEIe)
00pa3oBaTeNbHBIEPECYPC

Beero KP IIP .7 peeyp

bI

IIporpamma BocniuTaHus

Paznen 1.MexaHn4YecKHesBJICHUA

NM«YpouHasi 1esITeIbHOCTb»

[IPUBJICYEHIE BHUMAHUS 00yJalomuXcs K
[ICHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha
YpoKax MpeaMeTOB, SIBICHUN 1 COOBITHH,

WHULUMPOBAaHHUE 00CYyKICHHH,
BBICKA3bIBAaHUH CBOETO MHEHHS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOLICHUSI K U3y4aeMbIM COOBITHSIM,

SIBIICHHSIM, JTHIIAM;
MIPUMCHEHHE UHTEPAKTUBHBIX (POPM
yaeOHOI pabOThI - HHTEIUICKTYalIbHBIX,

MexaHu4ecKoe but6mmoreka IJOK
1.1 IBIDKEHUE U CIIOCOOBI 10 1 |https://m.edsoo.ru/7f41a4
€ro OIMUCAHUS ab
but6mmoreka [JOK
1.2 BsaumopeiicTBueTen 20 1 3 https://m.edsoo.ru/7f41a4
a6
bubmuoreka [IOK
1.3 3aKOHBICOXpaHCHHUS 10 3 https://m.edsoo.ru/7f41a4
a6
Wroronopasneny 40

CTUMYJIUPYIOIIMX ITO3HABATEIbHYIO
MOTHBAITUIO, HTPOBBIX METO/IHK,
JIVICKYCCHI, TarOINX BO3MOKHOCTD

Pasznen 2.MexaHnueckne KoJe0aHUA U BOJTHBI

HpI/IO6pCCTI/I OIIBIT BEACHUA

KOHCTPYKTHBHOTO JIHAJIOTa; TPYyMOBOH
paboTHI, KOTOPasi yIUT CTPOUTH

OTHOUICHUS U ICCTBOBATh B KOMAHJE,
CIOCOOCTBYET Pa3BUTHIO KPUTHIECKOTO

MBIILICHUS,
moOyxaeHre o0ydaromuxcs co0I0aTh
HOPMBI ITOBCACHUA, IIpaBUjIa 06HIeHI/IH CcO

MexaHnieckiekoneta but6mmoreka [JOK
2.1 s XAHUHACCKICKOICOaH 7 3 | https://m.edsoo.ru/7f41a
4a6
MexaHnueCKUEBOJIHEI brbmorexa LHOK
2.2 ) 8 1 3 | https://m.edsoo.ru/7f41a
3BYyK 426
Hroronopazaeny 15

CBCPCTHUKAMU U I€Aarorud4eCKuMu
pa6OTHI/IKaMI/I, COOTBETCTBYIOIIUC YKIIay

Paznen 3.2/ieKTpOMAarHuTHOE MOJI€ U JIEKT]

POMAIrHUTHBIC BOJIHbBI

001eo0pa3oBaTeIbHON OpraHnu3aIlH,
YCTaHOBJICHHE U MOJICPIKKY

0OpOKENaTEIIEHOW aTMOC(EPHL;
OpraHu3alfi0 HACTABHUYCCTBA
MOTHBUPOBAHHBIX H 3PYIHPOBAHHBIX
00y4JaronMxcs HaJl HEYCIIeBaIOIMHU
OJHOKJIACCHUKAMH, B TOM YHCIIE C

0c0o0BIMHE 00pa30BaTENbHBIMU

OTPEOHOCTSAMH, AAOLIETO 00YJAIOITIMCS

COIMAJILHO 3HAYMMBIN OITBIT
COTPYJIHAYECTBA U B3aUMHOW [TOMOIIY;
WHULIMMPOBAHUE U MOJIEPKKY
HCCIIETOBATENLCKON NEATEILHOCTH
00yJarOMIUXCs, TUIAHUPOBAHUE H
BBIITOJITHEHUE UHIUBUTyAIbHBIX U
CPYIIOBBIX POEKTOB BOCIUTATEIbHOM

DIIeKTPOMarHUTHOE
o B bubmmoreka [OK
3.1 6 2 | https://m.edsoo.ru/7f41a
3JIEKTPOMAarHUTHBIC 436
BOJIHBI —
Uroronopazneny 6
Pa3nen 4.CBeToBbIesIBJICHUS
3aKOHBIPACIPOCTPAHEHN Bubmorexa LIOK
4.1 pactpoctp 6 2 | https://m.edsoo.ru/7f41a
SICBETA 436
T Bbu6nuorexa IJOK
4.2 WH3BI | 6 3 | https://m.edsoo.ru/7f41a
OTITHYECKHUCTIPHOOPHI 436
Paznoxxenne 6emoro bubsmorexa LHOK
4.3 3 2 | https://m.edsoo.ru/7f41a
CBETa B CIICKT 436
Hroronopasaeny 15
Pasznen S.KBaHnTtoBblesiBJIeHUS
Hcnyckanue u bu6motexa LIOK
5.1 MIOTJIOIIIEHHE CBETA 4 1 https://m.edsoo.ru/7f41a4
aTOMOM ab
bubmuoreka [IOK
5.2 CTpoeHHEeaTOMHOTOSIIpa 6 1 https://m.edsoo.ru/7f41ad
ab
but6nmoreka IJOK
5.3 SnepHblepeakinu 7 1 1 |https://m.edsoo.ru/7f41a4
ab
Hroronopasneiy 17

HATIPaBJICHHOCTH.
NM«OcHOBHbBIE IIKOJIbHbIE
JeJ1a».y9acTHe BO BCEPOCCHICKUX
AKIUAX, TOCBAIICHHBIX 3HAYMMBIM
coObITHSIM B Poccun,

MHPE; TOPKECTBEHHBIE MEPOIIPHATHS,
CBsI3aHHBIC C 3aBEPIIICHHEM 00pa30BaHMs,
[1epEX0JI0M Ha CIEAYIOIIHNI YPOBEHb
00pa30BaHusl, CHMBOJIHU3UPYIOIINE
MIPHOOPETEHUE HOBBIX CONUATBHBIX
CTaTycoB B 00pa3oBaTeIbHOMN
OpraHu3aIuy, 00IEeCTBE;IICPEMOHIH
HarpaxjaeHus (110 UToraM y4eOHOTro
[epro/Ia, roJa) 00yJaroIINXCs 3a y4acTHe
B )KH3HH 00pa30BaTENFHON OpraHU3aIHH,
JOCTIDKEHUS B KOHKypCax,
COpPEBHOBAHUX, OJMMITHAIAX, BKIA B
pa3BuTHE 00pa30BaTEIHHOM OPTaHU3AINH,
CBOEH MECTHOCTH,
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Paznen 6.I10BTOPUTEILHO-00001IAI0IIUITMOY /T

otopertic 1 BuGanorera LIOK
6.1 H 9 2 | https://m.edsoo.ru/7f41a

coJIepyKaHHs Kypca 436
¢u3uky 3a 7-9 xiacc -

HWroro no pazaeny 9

OBLIEE KOJIMYECTBO 102 | 3 97

YACOB I1O [TPOT'PAMME

Brimmcka Bepra 01.09.2023r.

Jupektop 1mIKOIEI / %// C.I'. benac

(IToanuce)
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