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MNOSACHUTEJIBHASA 3AIIMCKA
Craryc 10KYMeHTa
Pabouast nporpamma o ¢usuke pazpaboTaHa Ha OCHOBE:

o @enepanbHoro 3akoHa PO «O6 obpazoBanuu B Poccuiickoit @eneparumy No273 —D3;

e @enepanbHOTO TOCYAAPCTBEHHOTO O0pA30BaTEIbHOIO CTaHAApTa OCHOBHOTO 00Iero oOpa3oBaHHs (YTBEpXKIEH MPUKA30M
MunucrepcrBa oopazoBanus u Hayku PD ot 17 nexadps 2010 r. Ne 1897);

o @enepanbHON aAaNTUPOBAHHOM 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOIO O0IIero o0pa3oBaHus Uil OOyYaroIUXcs C
OrpaHUYEHHBIMH BO3MOXHOCTAMHU 370POBbs, yTBepkIeHHOU 24.11.2022 r. Munnpocsemenus PO o Ne 1025;

e AjanTUpOBaHHOH 0Opa30BaTEeNbHOW TMPOrpaMMBl  OCHOBHOTO o0mero oOpaszoBanus [ ocynapcTBEHHOTO — OOKETHOTO
00111e00pa30BaTENILHOTO YUPESIKACHUS «AJBMETbEBCKAsl MIKOJA-WHTEPHAT JUIA JeTeid C OTrpaHHMYEHHBIMH BO3MOXKHOCTSIMHU
310poBbs» (6.2);

e VYueOHOro mirana ['ocymapcTBEHHOTO OIOKETHOTO 00MIe00pa30BaTEIbHOTO YUPEKACHUS «AJIBMETHEBCKAs MIKOJA-UHTEPHAT IS
JeTel ¢ OrpaHNYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbS;

e [lonoxeHus o CTPyKType, MOpsAIKE pa3pabOTKU M YTBEPXKICHHS PabOYMX MPOrpaMM Y4eOHBIX KypCOB, HMPEAMETOB, AUCIUILUINH
['ocynapcTBEeHHOTO  OIO/KETHOTO 00IIe00pa30BATEIbHOTO YUPESKACHUS «AJIBMETHEBCKAs UIKOJA-MHTEPHAT Ui JeTed ¢
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBBS»;

e Paloueii nporpamMmbl BocuTaHusi AJIbMETHEBCKOM IIKOJIbI-HHTEPHATA;

e Meronnueckux pexomeHaanuii MunuctepctBa obpazoBanus M Hayku PT «OcoOeHHOCTH mpernoaaBaHMsl y4eOHBIX IPEIMETOB
«puzuxan ;

o @enepanbHOr0 MNepevyHs YYeOHUKOB, PEKOMEHJOBAHHBIX (JIOMYIIEHHBIX) K HCIOJb30BAHUIO B 00pa3oBaTeIbHOM IIpOLECcCE B
00pa3oBaTENbHBIX YUPEKACHUSAX;

Conep:xanue \ 0011251 XapaKTePUCTHKA Y4eOHOT0 NMpeaMeTa

ITporpamma o ¢u3uKe Ha ypoBHE OCHOBHOT'O OOIIEro 00pa3oBaHMsI COCTAaBIEHA HA OCHOBE MOJIOKEHUH U TpeOOBaHMI K pe3ybTaTaM OCBOCHUS
Ha 0a30BOM ypOBHE OCHOBHOI 00pa3oBaTenabHOU MmporpaMMsl, npeactaBieHHbIX B PI'OC OO0, a takxke ¢ yuéToM (enepanbHoil paboueil mporpammbl
Bocniutanus u Konueniuu npemnoaBanus yueOHoro npeamera «Pu3nkay.

Copep:xaHue nporpamMMbl IO (U3UKE HANpaBiIeHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOH TIPaMOTHOCTH OOYYarOIIMXCS W OpraHHU3allio
n3yudeHus: PU3UKU Ha JesTeTbHOCTHON OcHOBE. B mporpamme mo gpu3uke y4uThIBatOTCS BO3MOKHOCTH Y4eOHOTO IPEMETa B peaan3ay TpeOoBaHHii
OI'OC OOO k mIaHupyeMbIM JIMYHOCTHBIM U METAIlpeIMETHBIM pe3ysbTaTaM OOydeHHs, a TaKKe MEXKIPEJIMETHbIE CBSI3U €CTECTBEHHOHAYUHBIX
y4eOHBIX MPEMETOB HA YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHusI.

duszuka SBISIETCS CUCTEMOOOPA3YIOUUM Il €CTECTBEHHOHAYYHBIX yYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MYECKHe 3aKOHBI Jie)KaT B OCHOBE
MIPOIIECCOB M SIBJICHUMN, N3y4aeMbIX XMMHUeH, Ouosorue, actpoHoMueil u ¢usnyeckoit reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO KapTUHY
MUpa, MPeIOCTaBIIAET Haubosiee sCHble 00pa3libl MPUMEHEHUS HAYYHOTO0 METO/1a IIO3HAHUSI, TO €CTh CII0c0o0a MOMy4yeHHUs JOCTOBEPHBIX 3HaHUM O MHpe.
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Opna W3 riaBHBIX 3a7ad (U3MUECKOro oOpa3oBaHMsI B CTPYKType OOIIero oOpa3oBaHUs COCTOMT B (DOPMHPOBAHUHM €CTECTBEHHOHAYYHOU
IPaMOTHOCTH M MHTEpeca K HayKe y 00y4JaromIuXCsl.

N3ydenue ¢pusznku Ha 0a30BOM YpOBHE MPEJIIOIaraeT OBIaIeHUE CICAYIOIUMU KOMIETEHTHOCTSMH, XapaKTEPU3YIOIUMHU €CTEeCTBEHHOHAYYHYIO
IPAMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHHUS,
e OLEHUBATh ¥ IOHUMATh OCOOEHHOCTH HAyYHOI'0 UCCIIEI0BAHUS;
e HHTEpPIPETUPOBAThH JAHHBIE U MCII0JIb30BaTh HAyYHbIE I0OKA3aTEIbCTBA I OJIYUYEHUS BBIBO/IOB.
Lenu n3ydenus GU3MKKA HA YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus ornpeaeneHsl B Konnenmnuu npenogaBanus yaeOHoro npeaMera «Pu3uka
B oOpa3oBaresibHBIX opranuzanusx Poccuiickolr @enepanuu, peanu3ylolUX OCHOBHbIE 00I1€00pa30BaTe/IbHbIE MPOrpaMMbl, YTBEpPXKIEHHON
pemenneM Komnernn Munucrepcera npocserienus Poccuiickoit @enepanuu (mporokon ot 3 aexadps 2019 r. Ne [1K4BH).
eaun uzydyenus: pU3NKU:

e MpUOOpETeHHE MHTEpeca U CTPEeMJICHHs] OOYYarolMXCs K HayYHOMY H3YYCHHMIO MPUPOJbI, PA3BUTHE MX WHTEIUICKTYaJbHBIX U TBOPYECKHX
CII0COOHOCTEI;

e Ppa3BUTHE MPEACTABICHHUI 0 HAYYHOM METOJIe MO3HAHUS U (POPMUPOBAHHE UCCIIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (hopMHUpPOBaHKME HAYYHOTO MUPOBO33PEHUS KaK Pe3yJbTaTa U3y4eHHUs OCHOB CTPOEHHUS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (opmMupoBaHUE MPEICTABICHUN O POTU (PUUKU JUIS PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTHI;

e Da3BUTHE TPEJCTABICHUNA O BO3MOXHBIX cdepax Oyayiieil mpoPecCHOHAIBHONW NEATeTbHOCTH, CBA3aHHOW C (DU3MKOHM, MOATOTOBKA K
JanbHenIeMy oOy4eHHUI0 B 5TOM HaIlPaBJICHUU.

JlocTikeHne STUX IIeJIei MPOTpaMMBI TIo (PU3UKE Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHMs 00ECIIEYUBACTCS PEIICHUEM CIIEYIONINX 3a/4a4:

e TPHOOpETEHHE 3HAHWUN O JUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUYECKHX, TETUIOBBIX, IIEKTPHUECKUX, MATHUTHBIX 1 KBAHTOBBIX SBIICHHSX;

e MpHOOpETEeHHE YMEHU ONMUCHIBATh U OOBSACHATH (PU3NYECKUE SBJICHUS C UCIOIB30BaHUEM MOTYYEHHBIX 3HAHU;

e OCBOGHHE METOJIOB pEIICHUS NPOCTEHIINX pAcUETHBIX 3a/Jad C HCIOJIb30BaHUEM (U3NYECKHX MOJeNiell, TBOPYECKHMX W TPAKTUKO-
OpPHEHTUPOBAHHBIX 3371ay;

e pa3BUTHE yMEHWI HaOIIOJAaTh NMPUPOIHBIC SBICHUS W BBITIOIHSITH OIBITHI, JIAOOPATOPHBIE PaOOTHI M AKCIIEPUMEHTAIBHBIE MCCICIOBAHUS C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB;

e ocBOeHHE TPUEMOB paboThl ¢ WHpopManueld (PU3MYECKOTO CONEp)KaHMs, BKIIOUYask WH(POPMAIHIO O COBPEMEHHBIX TOCTH)KCHUSX (DH3HUKH,
aHaJN3 ¥ KPUTHUYECKOE OIIEHUBaHKME WH(POPMAIINH;

e 3HAKOMCTBO co cepaMu NnpodecCHOHANbHON AEATENbHOCTH, CBA3AHHBIMU C (PU3UKOM, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMHU Ha
TOCTIDKEHUSIX (DPU3NIECKOI HAyKH.

JlaHHas mporpaMma npeaycMaTpuBaeT u3ydeHue Gu3nku Ha 6a30BOM ypoBHe 110 2 4 B Henento B 7, 8, 9 u 10 kimaccax

[lokymeHT co3aaH B anekTpoHHon chopme. Ne 121-0 ot 31.08.2023. UcnonHuTens: WapudynnuHa U.B. 0 INEKTPOHHbIA
Ctpanuua 3 u3 34. Ctpannua cosgana: 28.09.2023 13:46 =¥ TATAPCTAH



MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

JlanHas mporpamMma mpeaycMaTpuBaeT u3ydeHue Gu3uku Ha 6a30BOM ypoBHeE 110 2 4 B Henenio B 7, 8, 9 u 10 kimaccax

Cas3b ¢ pado4eil NporpaMMoii BOCIMTAHHUSA HIKOJIbI

Peanu3zanus negarornyeckuMu pabOTHUKaMU BOCIIUTATEIBHOIO MOTEHIIMANIA YPOKOB ajreOphl peIoiaraeT cleayrolee:
- YCTaHOBJICHUE JOBEPUTEILHBIX OTHOIICHUNA MEXKIy IeJarorn4ecKuM pabOTHUKOM M 00YYarOIUMHUCS, CIOCOOCTBYIONUX TO3UTHBHOMY BOCTIPUSTHIO
oOyyaromuMucs TpeOOBaHUH M NPOCHO IEJAroruuyeckoro pabOTHUKA, MPHUBICYEHUIO MX BHHUMaHHUS K oOCyXJaeMoll Ha ypoke HH(opMaluy,
aKTUBU3ALMU [TI03HABATEJIbHOM 1€ATEIbHOCTH;
- noOyxJaeHue oOydaroumxcs coOoaTh Ha ypoKe OOIICNPUHSATHIE HOPMBI MOBEAEHUS, NpaBuia OOLIEHHS CO CTapIIUMH (Te€Jaroru4ecKuMu
pabOTHHKAaMM) U CBEPCTHUKAMHU (00YJaIOIMMHUCS ), TPUHIUIBI y4eOHOW AUCIUIUIMHBI M CAMOOPTaHU3AIINH;
- IpUBJICYEHNE BHUMAHMsI O0YYaOLMXCsl K IICHHOCTHOMY aclleKTy M3y4aeMbIX Ha ypoKax sSIBJICHMH, OpraHu3alus X paboThl C IOJIy4aeMoi Ha ypoke
COIIMAJIFHO 3HAYMMOW WH(pOpMannell — HHUIMUPOBAHNUE €€ 0O0CYX/ICHUS, BEICKa3bIBaHUSI 00YYAIOIIMMICS CBOCTO MHEHUS 110 €€ TIOBO/Y, BEIPAOOTKH
CBOEr0 K Hel OTHOILLIEHMUS;
- HCIOJIB30BAaHUE BOCHUTATEIbHBIX BO3MOXKHOCTEH COJEepXkaHMd Y4eOHOro IpeaMeTa 4epe3 JEMOHCTpAalMI0 O0y4arolUMCs IPUMEPOB
OTBETCTBEHHOTI'0, TPAKAAHCKOTO IOBEJICHHs, MPOSIBIECHUS YeIOBEKONIOOUsS M JA00pOCEplIeYHOCTH, Yepe3 MOoAOOp COOTBETCTBYIOIIMX TEKCTOB MJIS
YTEHHUS, 3a]1a4 JUIsl pEIIeHUs, TPOOJIEMHBIX CUTYaluil 1151 OOCYXAEHHUS B KJIacCe;
- IpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (popM paboThl ¢ 00YUAIOIMMHUCS: UHTEIUIEKTYyalbHBIX UTP, CTUMYIHPYIOIUX MO3HABATEIbHYIO MOTUBAIUIO
oOyuyaroluxcsi; AMJaKTUYECKOro TeaTrpa, IJ1e NoJyYeHHbIe Ha YPOKE 3HaHUS OOBITPHIBAIOTCS B T€ATPAJIbHBIX MOCTAHOBKAX; AUCKYCCUN, KOTOPBIE 1al0T
00yJaromuMcsi BO3MOXKHOCTh MPHOOPECTH ONBIT BEJCHHMS KOHCTPYKTHUBHOIO JMANOra; rPyHIoBOM paboThl WIM pabOThl B Mapax, KOTOpbIE y4yaT
KOMaHJHOU padoTe U B3aUMOAECUCTBHIO C IPYTUMHU JETHMU;
- BKJIIOYEHHME B YPOK HIPOBBIX MPOLEAYpP, KOTOpbIE MOMOTalT MOJAEP)KaTh MOTHBALMIO OOYYAIOIIMXCS K IOJYYEHHUIO 3HAHWH, Halla)kKUBaHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILIEHUH B KJ1acce, IOMOTal0T YCTaHOBJICHHIO 100posKeIaTeIbHOM aTMOc(ephl BO BpeMsl YPOKa;
- opranuzanus megpcTBa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00YUYAIOLIMXCS HAJl UX HEYCHEBAIOIIMMHU OJHOKIACCHUKAMM, JAIOLIET0 UM COLMAIBHO
3HAYUMBIN OMBIT COTPYAHUYECTBA U B3aHMHO TOMOIIY;
- MHUUUUPOBAHUE U TOJJEPKKA HCCIET0BATENbCKONW AESITEIbHOCTH OOYyYaroImMXCS B paMKax pealn3allud UMH HWHIUBUAYAIbHBIX W TPYHIOBBIX
HCCIIEI0BATENIBCKUX MPOEKTOB, YTO JaCT 00Y4aIOIUMCS BO3MOXKHOCTh IPUOOPECTH HABBIKM CAMOCTOSITEILHOTO PEIICHUS] TEOPETUYECKON MPOOIEMBlI,
reHepupoBaHus U 0OPMIIEHHSI COOCTBEHHBIX MJIEH, YBAXKUTEIIPHOTO OTHOIICHUS K Uy:KUM UJesIM, O(OPMIIEHHBIM B paboTax APyrux HccieaoBaTeneH,
HaBBIK MMyOJIMYHOTO BBICTYIUICHUS TIepel ayJUTOpUEH, apryMEHTUPOBAHHS M OTCTaUBAHUS CBOEH TOUKU 3PEHUS.
Pe3synbratel eauHcTBa y4eOHON M BOCHHMTATEIBHOW JEATENBHOCTH OTPaXEHbI B paszzenie paboueil mporpamMmbl «JIMYHOCTHBIE pe3ynbTaThl U3YUYEHU ST
y4eOHOro npeamera «pusnka» Ha ypoBHE OCHOBHOI'O OOIIEr0 00pa30BaHUI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 ®UBHUKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUA

W3y4yenue GuU3MKK Ha ypOBHE OCHOBHOTO 0OmIEro 0Opa3oBaHUsI HANPABICHO HA JOCTHIKCHUE JIMYHOCTHBIX, METANPEJAMETHBIX U HPEIAMETHBIX
00pa3oBaTelIbHBIX PE3yJIbTATOB.

B pesynbrare uzyuenust pU3MKM Ha ypOBHE OCHOBHOTO 0011ero 00pa3oBanus y oOydaromerocsi OyayT cOopMHUPOBaHBI CIIETYIONINE THIHOCTHBIC
pe3yJbTaThl B 4aCTH:

1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:

e —TIIPOABJIICHUC UHTCPCCA K UICTOPUU U COBPCMECHHOMY COCTOAHUTIO pOCCHﬁCKOﬁ (1)H3PI‘I€CKOI>1 HAYKH,
e —INICHHOCTHOC OTHOIICHUC K JOCTHUXXCHUAM pOCCHﬁCKHX y‘léHbIX-(bI/ISI/IKOB;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA
e —TOTOBHOCTh K AaKTHBHOMY Y4YacTUIO B OOCYXIEHHU OOIIECTBEHHO 3HAUMMBbIX M 3THYECKHUX MpOOJIEeM, CBS3aHHBIX C MPAKTHUECKUM
MIPUMEHEHHUEM JIOCTHKEHUN (PU3UKY;
e —O0CO3HaHME BAKHOCTHU MOPAJIbHO-ITUUECKHUX MPUHILHUIIOB B 1€ATEIbHOCTH YUEHOTO;
3) 3cTeTHYECKOr0 BOCIIUTAHMS:
e —BOCIPHITHE 3CTETUYECKUX KaUeCTB (PU3NUECKON HAyKH: €€ TapMOHUYHOI'O TIOCTPOEHHUS, CTPOT'OCTH, TOYHOCTH, JJAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:
e —OCO3HaHME LEHHOCTH (U3NYECKOM HAayKHM KaK MOIIHOTO HHCTPYMEHTa IO3HAHMSI MHpa, OCHOBBI Pa3BUTHUSI TEXHOJIOTHH, BaKHeMIIen
COCTABJISIFOLIEHN KYJIBTYPHI,

® —Pa3BUTHUC Haquoﬁ J'IIO603H2[TCJ'ILHOCTI/I, HHTCpPECAa K HCCJIeI0BaTEIbCKOM JACATCIIbHOCTH,

5) popmupoBaHus KYJbTYPHI 310POBbSI M IMOIIMOHAJIBLHOTO 0JIATOIOJIY YU :
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e —OCO3HaHME LICHHOCTHU 0€3011acHOro o0pasa )KM3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE, Ba)KHOCTH MpaBMJl O€30IIaCHOTO MOBEIECHUS Ha
TPaHCIOPTE, Ha JOPOrax, ¢ AIEKTPUUECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMALIHUX YCIOBUSX;
e —cOpPMHPOBAHHOCTH HABBIKA pe(IEeKCUH, IPU3HAHKUE CBOETO IpaBa Ha OMIMOKY M TAKOTO XKe MpaBa y Ipyroro 4esioBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

e —aKTHUBHOE YYacTHE B PEIICHUHM MPAKTUYCCKUX 3a]a4 (B paMKax CEMbH, 00pa30BaTEIbHOW OpraHM3alldy, TOpojaa, Kpas) TEXHOJOTUYECKOU U
COILIMAJIbHOW HAIPABJICHHOCTH, TPEOYIOUINX B TOM YHUCIIE B (PU3MUYECKUX 3HAHMIA;

e —HHTEpEC K MPaKTUYECKOMY U3yUeHUIO podeccuil, CBsI3aHHBIX C PU3UKOIL;

7) IKOJIOTMYECKOT0 BOCTIMTAHMS:

° — OpucCHTalra Ha IPUMCHCHUC (1)I/I3I/I‘I€CKI/IX 3HAHUU I pCHICHUSA 3a1a4 B 06HaCTI/I Oprncanmeﬁ CpCabl, IMJIAaHUPOBAHUSA ITOCTYIIKOB U OLICHKH
MX BO3MOXHBIX ITOCJIEICTBUM 11 OKPYXKAIOIIEH CPEMBL;

e —OCO3HaHHE INI00ATBEHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PeIIeHus;

8) ajanTaunu K U3MEHSIOIIUMCS YCJIOBHAM COUMAIBLHON U MPUPOIHOM Cpe/bl:

e —TMOTPeOHOCTh BO B3aMMOJEHCTBMM INpPHU BBHINOIHEHUM MCCIEIOBAaHUN U NPOEKTOB (PM3MUECKON HamNpaBIE€HHOCTH, OTKPBITOCTh OMNBITY U

3HaHUAM JPYTHX;
e —TIIOBBILIECHHUE YPOBHS CBOCH KOMIIETCHTHOCTH Y€pe3 MIPAKTUUECKYIO EATEIbHOCTD;

e —TMOTPeOHOCTh B (POPMHPOBAHUU HOBBIX 3HAHWM, B TOM 4ucie (HOpMyIHpPOBaTh HJAEU, MOHITHUS, TMIOTE3bl O (PU3MYECKHX OOBEKTax M
SIBJICHUSX;

e —O0CO3HaHME JAe(HUIIUTOB COOCTBEHHBIX 3HAHNN M KOMIIETEHTHOCTEH B 00nacT Gpu3mku;

e —IIJJAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMIA;

e —CTpPEeMJIEHHE AHAJU3UPOBATH U BBIABIATH B3aMMOCBS3HM MPHUPOJAbI, OOIIECTBA U HKOHOMUKH, B TOM YHCJIE C HCIOJb30BaHUEM (PUINUYECKUX
3HAHUN;

e —OIEHKA CBOMX JACUCTBUI C YYETOM BIUSHUS Ha OKPYXKAIOUIYIO CPEY, BO3MOXKHBIX TTI00aIbHBIX MOCIEICTBUI.

METAINIPEIAMETHBIE PE3YJIbTATHI

[lokymeHT co3aaH B anekTpoHHon chopme. Ne 121-0 ot 31.08.2023. UcnonHuTens: WapudynnuHa U.B. 0 INEKTPOHHbIA
Ctpanuua 6 u3 34. Ctpannua cosgana: 28.09.2023 13:46 =¥ TATAPCTAH



B pesynbrare ocBoeHMs mporpaMMmbl 0 (U3MKe Ha ypOBHE OCHOBHOTO o0O0mero oOpas3oBaHus y oOydawomierocs Oyayr
c(hOpMHUPOBAHEI MeTANPeIMETHBIE Pe3yJabTAaThl, BKIIOUYAIONIME IO3HABATEIIbHBIC YHUBEPCAIbHBIE YUeOHBIC JEHCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCcajbHbIe yueOHbIE ACUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIC yueOHbIC ACHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble JJornyeckne aeMcTBUSA:

e BBIABIIATH U XapaKTEPU30BATh CYLIECTBEHHbIEC IPU3HAKU OOBEKTOB (SIBICHUN);

e YCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KJIaCCU(PUKALIUN, OCHOBAHUS 17151 00OOOIICHHS U CPABHEHHS,

° BBIABJIATD 3aKOHOMepHOCTI/I 158 HpOTI/IBOI)eLII/I}I B paCCManI/IBaeMI)IX ¢)aKTaX, JOAaHHBIX 1 Ha6JHOI[eHI/I$IX, OTHOCSIIIUXCS K (1)I/I3I/I'~I€CKI/IM SIBJICHUAM,

e BBIABIATH NPUUYMHHO-CJIEJICTBEHHBIC CBSA3M MPU H3y4YeHUU (PUINYECKUX SBICHUN M MPOLIECCOB, J€NaTh BBIBOJABI C HCIOJIb30BAHUEM
I[GIIYKTI/IBHI)IX U MHAYKTUBHBIX YMOSaKJIIO‘{CHHﬁ, BBIABUI'aTh THUITOTEC3bI O B3AMOCBS3AX CI)I/IBI/ILIGCKI/IX BCJIMYHH,

e CaMOCTOATEIHHO BBIOMPATH CIIOCOO pelleHus yueOHOU ¢du3nyeckoil 3ajaun (CpaBHEHHE HECKOJIBKHUX BApHUAHTOB pEIICHHs, BHIOOp Hambojee
MOAXOSIIETO C YYETOM CaMOCTOSITEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciegoBareibCKkue AeMCTBUSA:

e HCIIOJIB30BaTh BOIIPOCHI KaK UCCIIEOBATEIbCKUNA HHCTPYMEHT ITO3HAHUS;

e IPOBOJUTH [0 CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY OIBIT, HECTIOXKHBIN (PU3MUECKUI SKCIIEPUMEHT, HEOOJIBIIOE HCCIIEeJOBAHUE (PU3UUECKOTO
SIBJICHUS,

e OIICHHMBATh Ha IPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POPMALIUIO, TOIYUYEHHYIO B X0/1€ UCCIIEI0OBAaHMS MIIM SKCIIEPUMEHTA;

e CaMOCTOATENBHO (HOPMYITUPOBATH OOOOIIEHHS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHUS, OTBITA, HCCIICIOBAHNS;

e IPOrHO3UPOBATh BO3MOXKHOE JajbHENIIee pa3BUTHE PU3MUECKUX MPOIECCOB, a TAKXKE BBIABUIaTh MPEANOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUAX U KOHTCKCTAx.

Padora ¢ undopmanmeii:

e IPHUMEHSATH PA3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIpOCHI IIPH MOMCKE U 0TOOpE MH(POPMAIMK WK JAHHBIX C YUETOM NPESIOKEHHON ydeOHOH
(buzmveckoit 3a1aumn;
e  AHAJIM3MPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIIUIO Pa3IMUHBIX BUJOB U (POPM IpEICTABICHHUS;
e CAMOCTOATEIBHO BBIOMpPATh ONTHUMANIbHYIO (hopMy MpencTaBieHUs] WHGOPMAlMU W WIUIIOCTPUPOBATH peEIlaeMble 3aJaud HECIOXKHBIMU
cXeMaMH, AMarpaMMaMu, HHOM rpadukoil 1 uX KOMOUHAIMSIMU.
KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUA:
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e B X0je 00CyXJeHHUs ydyeOHOro marepuaia, pe3yJbTaToB JIAOOPATOPHBIX pabOT M MPOEKTOB 3aJaBaTh BOMIPOCHI MO CYIIECTBY OOCYKIaeMoi
TEMBI M BHICKA3bIBATh MJIEH, HAIICJICHHBIC HA PELICHUE 331a4H U TIOJIepKaHue 0J1arokeaaTeIbHOCTH OOIICHNUS;

e COIOCTaBIATH CBOM CYKIECHUSA C CY>KICHUSMHU APYTHX YYaCTHUKOB JIMAJIOra, OOHAPY)KUBATh PA3IMUUe U CXO/ACTBO MO3ULIMIA;

e BBIPaXaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX U MMCbMEHHBIX TEKCTAX;

e IyOJMYHO NPEACTABIATH PE3YIbTAThl BBITOJHEHHOTO (PU3HMUECKOTrO OMbITA (3KCIIEPUMEHTA, UCCIIEA0BAHMS, IPOCKTA);

e IIOHMMATh U UCHOJIB30BAThH MPEUMYILECTBA KOMaH/HOW U HHAUBUAYAJILHON paOOTHI PU PEHICHUU KOHKPETHOH (hpr3nueckoi mpoOieMsl;

e IIPUHUMATh L€ COBMECTHOH AEATENbHOCTH, OPraHU30BbIBATh JACUCTBHS MO €€ JOCTHKEHMIO: pacHpeAessaTh PO, 00CYkaTh IPOLECCHl U
pe3yabTaThl COBMECTHON PabOThI, 0000IATh MHEHHS HECKOJIBKUX JIIOCH;

e BBINOJHATH CBOIO YacTh Pa0OTHI, JOCTUrasi KAUECTBEHHOIO pe3ysbTara MO CBOEMY HAIPABICHUIO U KOOPAUHUPYS CBOM JICHCTBUA C APYTMMHU
YJIeHaMU KOMaH/ibl;

e OIICHHMBATh KAUY€CTBO CBOETO BKJIAJa B OOLIUI MPOAYKT 110 KPUTEPUSIM, CAMOCTOSITENILHO C(OPMYIMPOBAHHBIM yYaCTHUKAMHU B3aUMOCHCTBUS.

PerysisiTuBHbIE YHHBepCAJIbHbIE YUeOHbIe JIeiicTBUS
Camoopranmszaums:

e BBIABJIATH NPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYalUsAX, TPEOYIOUINX AJIs pelieHus] PU3MUECKUX 3HaAHHIH;
e OpHEHTHUPOBATHCS B DPAIMYHBIX IMOAXOJAX MPHUHATHUS pelIeHUd (MHIUBUAYAIbHOE, NMPUHSATHE pPELIEHUS B TIPYyIIe, NPUHITHE pPELICHHUM
TPyIIoi);
e CAMOCTOATEIBHO COCTABJIATH AJTOPUTM pelIeHus (U3MUECKOM 3aJaud WM IUIaHA HCCIIEOBaHMS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHPOBATh MIpe/laraeéMble BapUaHThl PELICHUH;
e JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3 PELICHHE.
CaMOKOHTPOJIb, YJMOIHOHAJIbHBIH HHTEJIEKT:

e J1aBaTh aJCKBATHYIO OLIEHKY CUTyallUU U IIpeJIaraTh IUIaH €€ U3MEHEHUS;

e  OOBSACHATH MPUUYMHBI TOCTHKEHUS (HEAOCTHXKEHHS) PE3yJIbTATOB AEATEIbHOCTH, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

e BHOCHUTh KOPPEKTUBBI B JESATEILHOCTh (B TOM YHCIE B XOJ BBINOJHEHHUS (PU3NYECKOrO HCCIEIOBaHHUS WM MPOEKTa) HA OCHOBE HOBBIX
00CTOSITENILCTB, N3MEHUBIINXCS CUTYAIM, YCTAHOBJICHHBIX OIMIMOOK, BO3HUKIIUX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBHSIM;

e  CTaBUTH ceOs HA MECTO APYroro 4eJOBeKa B XOJ€ CIOopa WM JUCKYCCHU Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY JAPYroro;

e IPU3HABAThH CBOE MPABO HA OMIMOKY MPU PEelICHUN PU3NYECKUX 3a/1a4 UM B YTBEP)KICHUSIX HAa HAyYHbIE TEMBI U TAKOE e MPaBo APYToro.
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NPEIMETHBIE PE3YJIBTATHI
7 Kjaacc

[IpenmMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPAXaTh CHOPMUPOBAHHOCTD Yy O0YUAIOIIUXCS YMEHUM:

UCIONIb30BaTh MOHATUA: (U3NYECKHE M XUMHUYECKUE SIBIICHUS; HAONIO/IEHUE, IKCIEPUMEHT, MOJIeNb, TUIOTe3a; €AWHUIBI (U3NYECKUX
BEJIMYMH;, aTOM, MOJIEKYyJla, arperaTHbIE COCTOSHUS BellecTBa (TBEPAOE, >KUIKOE, Tra3000pa3HOe); MEXaHHMYeCKOe JABM)KEHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOPHsI, pPaBHOACHCTBYOIAs cui, Aedopmanus (ynpyras, IUIacCTUYecKas), HEBECOMOCTh, COOOIIAIOIIUECS
COCY/IBI;

pasnuuath sBiaeHus (AudQy3us; TEIIoBOe IBUXKEHUE YACTHI[ BEUIECTBA; PAaBHOMEPHOE IBUKEHHE, HEPAaBHOMEPHOE JABHKEHUE; MHEPLUS;
B3aMMOJICHCTBHE TEII, PABHOBECHE TBEPABIX TN C 3aKPEIUIEHHOW OCHIO BpAIllCHUS; TIepeada IaBJIeHUS TBEPABIMU TEIaMH, )KHIKOCTSIMHU U Ta3aMH,
atMocepHOe IaBieHUE; IJIaBaHUE TeJ; MPEBpAllleHUs MEXaHUYECKOW SHEPruu) IO OMHCAHUIO WX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIONIHUX JaHHOE (PU3NICCKOE SBIICHUE;

pacrmo3HaBaTh NPOSIBICHHE H3YYEHHBIX (DU3MYECKHUX SIBICHUN B OKPYXKAIOUIEM MHUpPE, B TOM 4Yucie (QU3NYECKHe SBJICHHS B MPHUPOJE:
PUMEPBI JIBIDKEHUS C PA3IMYHBIMH CKOPOCTSMH B JKMBOW W HEXHBOW MPUPOC; JCUCTBHE CHIIBI TPCHHSI B TPHPOJIE U TEXHHUKE, BIIHSHHC
aTMoc(epHOTro JaBlIeHUs Ha )KUBOIM OpraHU3M; IJIaBaHKUE PbIO; phIUuark B TeJe YeJIOBeKa; MPH ATOM MEePEeBOIUTH MPAKTHUECKYIO 337a4y B YUeOHYIO,
BBIJICTISITH CYIIICCTBCHHBIE CBOWCTBA/TIPU3HAKH (DH3UYECKHX SBIICHHIA,

OMKCHIBATh M3yYEHHBIC CBOMCTBA Tel U (DU3MYECKHE SBICHUS, HCIONb3ysd (PU3NYECKUE BENIUYMHBI (Macca, 00BEM, MIOTHOCTH BEIIECTBA,
BpeMsi, IyTh, CKOPOCTh, CPEHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC Tella, CHJIa TPEHWs, JaBieHne (TBEPAOTO Teja, KHUIKOCTH, ras3a),
BBITAJIKUBAIOIIAs CUJIa, MEXaHWYecKass padoTa, MOIIHOCTb, IJIEUO CHIIbI, MOMEHT CHIIbI, KOA()(PHUIIMEHT MONe3HOro ACHCTBHUS MEXaHU3MOB,
KHHETUYECKas ¥ MOTCHIIMAIBHASI SJHEPTHsI); PU ONMMMCAHUU MPABIIILHO TPAKTOBATH (DU3MUECKHUIA CMBICIT HCITOJIB3yEeMbIX BEJTMIHMH, HX 0003HAUCHUS U
eAVHUIIBI (PU3NYECKUX BEITMYUH, HAXOAUTH (DOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PM3HUECKYI0 BEITUYHHY C IPYTUMH BETUYMHAMHU, CTPOUTH rpaduKu
W3YYCHHBIX 3aBUCHMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeM, GU3NUYECKUE SIBICHUS U MPOIECCHI, UCTIONB3YS MPaBHIia CIOXKEHUS CUI (BIOJIb OAHOM MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApXWMena, TPABWIO paBHOBECHs phryara (OJIOKa), «30JI0TOE TPABHIIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHHYeCKON
SHEPTUU; TIPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMMHCHIBATH €70 MATEMAaTHYECKOE BEIPAKEHHE,

OOBSACHATH (M3MUYECKUE SIBIICHUS, TPOIECCHl M CBOWCTBA TEJ, B TOM YHCJIE W B KOHTEKCTC CUTYallMd MPaKTHKO-OPHCHTHPOBAHHOTO
XapakTepa: BBISBISATh MPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE M3 |—2 JTOTMYECKHX MIAaroB ¢ OMOpod Ha 1-2 M3y4eHHBIX CBOWMCTBA
bu3nYecKuX SIBICHUH, PU3NUECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pemars pacu€THbIe 3a7aud B 1—2 NMEHCTBUS, UCMONB3Ys 3aKOHBI U (OPMYIIBI, CBSA3bIBAONIME (DU3NYECKHE BEIMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3aJIa4Ml 3alAChIBAaTh KPATKOE YCJIOBHE, MOJACTABIATh (PH3UUYECKHE BEIMYUHBI B (DOPMYIIBI U MPOBOIUTH PACUYETHI, HAXOIUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIJISl PEIIeHHs 33/1a4, OLEHUBATh PEaTUCTUYHOCTD MOMy4YeHHOW (PU3NUIEeCKON BETMUNHBI,
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pacro3HaBaTh IPOOJIEMbI, KOTOPBIE MOYKHO PEIIUTh IMPU MOMOIIHM (GU3UIECKUX METOJIOB; B OMTMCAHUHU HUCCIIEAOBAHMS BBIICIATH MPOBEPSEMOE
MpeoNIoKeHne (TUIIOTe3y), pa3inyaTh ¥ HHTEPIPETUPOBATH MOYUYCHHBIA PE3YNIbTAT, HAXOJUTh OIIMOKH B XOJE OMBITA, ACNATh BBIBOJLI IO €TI0
pe3yJibTaTam;

MIPOBOJIMTH OTBITHI IO HAOTIOCHHUIO (PU3UYECKHX SIBJICHUN WM (U3NISCKUX CBOMCTB TEN: (DOPMYIHPOBATH MPOBEPSIEMBbIC TPEITIONOKEHUS,
coOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYA0BaHUS, 3aIMMUCHIBATh XOJ1 ONBITa U (JOPMYJIUPOBATH BHIBOJIBI,

BBITIOJIHATH MPSMbIE W3MEPEHHSI PACCTOSIHUSI, BPEMEHM, MacChl Tella, 00bEMa, CHUJIbI M TEMIIEpaTyphbl C HMCIOJIb30BAaHUEM aHAJOTOBBIX U
1M (POBBIX MPUOOPOB; 3AMKUCHIBATH MOKA3aHUS MPUOOPOB C YIETOM 3aIaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUH;

MIPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTH OAHOM (DPM3MYECKOM BEIUYUHBI OT JPYTOM C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTHU
MyTH PaBHOMEPHO ABUKYIIETOCs TeJa OT BPEMEHM JIBUKCHHS TeJa; CUIIbI TPEHHs CKOJBKEHUS OT Beca Tela, KauyecTBa 00pabOTKU MOBEPXHOCT e
T€Jl U HE3aBUCUMOCTH CHJIBI TPEHUSA OT IUIOMAAM CONMPUKOCHOBEHUS TEN; CHIbI YIPYTOCTH OT YHJIMHEHUS MPYKUHBI; BBITAIKUBAIOIIECH CHIIBI OT
00BEMa MOrpy>KEHHOM YacTH Tella U OT TUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH Tela, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO;
YCIIOBUH TUIABAHUS TEJI, YCIOBHI PAaBHOBECHS phluara W OJIOKOB); Y4aCTBOBATh B TUIAHUPOBAHUN y4EOHOTO MCCIICIOBAHUS, COOMPATh YCTAHOBKY U
BBIMOJHATh M3MEPEHHUS, CIENys MNPEAIOKEHHOMY IUIaHy, (UKCHPOBATH Pe3yAbTaThl MONYUYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEJIUYUH B BUJEC
MPEUIOKEHHBIX Ta0IHII U TPadUKOB, JACTIATh BBIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHHUS,

MIPOBOJIUTh KOCBEHHBIC M3MEPECHHS (DM3MYECKUX BEIWYWH (TUIOTHOCThH BEIICCTBA JKMIKOCTH M TBEPIOTO TEJNA; CHUJa TPECHHS CKOJIBKCHHS;
JABJICHUE BO3/(yXa; BBITAJKUBAIOIAS CWJIA, JCUCTBYIOIIAs HA TMOTPYKEHHOE B KHUAKOCTH TEJO; KOIPPHUIMCHT MOJE3HOTO ISHCTBUS TPOCTHIX
MEXaHHU3MOB), CIEAys MPEIIONKEHHOW HHCTPYKIUH: TMPH BBIMOJTHEHUH H3MEPEHUN COOMpaTh SKCIEPUMEHTANbHYI0 YCTAHOBKY W BBIYUCISTH
3HAYCHHE NCKOMOM BEINYHMHEL,

cOOJTIOAATh MpaBUiIa TEXHUKH 0€30MacHOCTH MpU padoTe ¢ 1abopaTOPHBIM 000PYAOBaHUEM;

YKa3bIBaTh MPUHITUIIBI ICHUCTBUSI MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETp,
phIYar, TOJBMKHBIA U HETIOJBUKHBIN OJIOK, HAKIIOHHASI TITIOCKOCTB;

XapaKTEepU30BaTh MPUHIIMIBI JCHUCTBUS M3YUYCHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOWCTB C OMOPOM HA HUX OMUCaHUS (B TOM YHCIE:
MOJIIUITHAKY, YCTPONCTBO BOJIOIPOBOJA, TUAPABINYECKHI MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBON HACOC, apEOMETp), UCIONb3Yys 3HAHUS O
CBOMCTBAxX (PU3UYECKUX SIBJICHUN U HEOOXOIUMbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI / HAXOAUTh UH(OPMALIMIO O TIPUMEpaxX MPAKTUYECKOTO MCMOIB30BaHUs (HU3MUECKUX 3HAHUI B MOBCEIHEBHOW KU3HU
U1l obecrieueHust 6€30MacHOCTH TPH OOpaIeHuH ¢ MPUOOpaMHU M TEXHHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUsS 370pPOBbS M COOJIOJICHUS HOPM
AKOJIOTUYECKOTO TTOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYIIECTBIATh OTOOpP HMCTOYHMKOB HMH(OpMammu B ceTH VIHTEpHET B COOTBETCTBHM C 3aJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAHUHN U MyTEM CpaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIJICIATH MHGOPMAIINIO, KOTOpas SBIISETCS MPOTHBOPEUYNBON MM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOIK30BaTh MIPH BBHIMOJTHEHUH YUCOHBIX 3aJaHUN HAYUHO-TIOMYJSIPHYIO JTUTEPATypy (PU3NYECKOTO COJIepKaHUs, CIIPABOYHbBIE MaTepHaIIbI,
pecypcbl cetr UHTepHeT; BIaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIH U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHBIC KPaTKHE MUCbMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB MH(MOpMAIUU (HPU3UIECKOTO COJIEPKaHUSs, B
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TOM 4HCJIe IYOJUYHO JelaTh KpaTKUEe COOOIIEHHUs O pe3yibTaTax MPOEKTOB WM Yy4EOHBIX HCCIEAOBaHM; MPU 3TOM IPaMOTHO MCIIOJIb30BaTh
U3yYCHHBIN MOHATUHHBIN anmapar Kypca (pU3uKu, COPOBOXIATh BHICTYIICHHE MTPE3CHTAIHEH;

IIPU BBIIOJHEHNUHU Y4EOHBIX MPOEKTOB U UCCIIEA0BAaHUM pacipenessaTh 0053aHHOCTH B IPYIIE€ B COOTBETCTBUH C IIOCTaBIEHHBIMU 3aJa4uaMH,
CJIEIUTH 3a BBIIIOJHEHUEM IlJIaHa JEMCTBUIM, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B J€ATEIbHOCTH IPYIIIBI; BHICTPAUBAaTh KOMMYHUKAaTHBHOE
B3aMMOJICHCTBHE, YUUTBIBAsi MHEHUE OKPYKAIOIIHX.

8 ki1acce

Hpe,I[MCTHBIe pPE3yJIbTaThl HA 0a3oBOM YPOBHEC JOJIZKHBI OTPAXKaTb Cq)OpMHpOBaHHOCTB y o6yqafonmxc51 YMCHHﬁI

UCIIO/B30BaTh IIOHATHUA: Macca W pasMepbl MOJEKYJ, TEIUIOBOE IBMXKCHHUE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BELICCTBaA,
KPUCTAJIIMYECKHE M aMOp(HbIE Tella, HACHIIIEHHBbI M HEHACHIIEHHbIN Map, BIAKHOCTb BO3/yXa; TEMIEpaTypa, BHYTPEHHSISI SHEPIHsl, TEIIOBOU
JBUTATEJIb; DIIEMEHTAPHbIN 3JIEKTPUUECKUN 3apsl, JIEKTPUUECKOE T0JI€, IPOBOJHUKHU U IUIIEKTPUKH, TIOCTOSHHBIN 2JIEKTPUUYECKUN TOK, MArHUTHOE
noie;

pa3nuyath sBJICHMUs (TEIJIOBOE paclIMpeHHue/ckaThe, Tesonepeaaya, TEIUIOBOE pPAaBHOBECHE, CMAauyuBaHHE, KalWUIIPHbIE SBJICHUS,
UCIapeHue, KOHAEeHcalus, IUIaBJIeHue, KpUucTauiu3aius (0TBepieBaHue), KUIIEHUE, Terionepeiaya (TEerIonpoBOAHOCTh, KOHBEKIINS, U3ITyUYEHHE);
JJICKTPU3ALMs TeJ, B3aUMOJECHCTBHUE 3apsOB, NEUCTBUSA DJJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJACHCTBUE MAarHUTOB, ICHCTBUE
MarHUTHOTO TMOJISI Ha MPOBOJHUK C TOKOM, JJIEKTPOMAarHUTHasT WMHAYKIMS) 1O OINHCAHUIO HMX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOe SIBJICHUE;

pacrno3HaBaTh NPOSIBICHHE H3YYEHHBIX (PU3MUECKHUX SBJICHUN B OKPYXKAIOLIEM MHUpPE, B TOM YHUCIE (PU3NYECKUE SIBJICHHUS B TNPUPOE:
MIOBEPXHOCTHOE HATSHKCHHME U KalWJUIAPHBIC SIBJICHMS B IIPUPOJAE, KPUCTAIUIBI B NpuUpoze, nzinydenue CoJHIA, 3aMEp3aHUE BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra; AJIEKTPUYECKUE SBJIEHUS B aTMocdepe, dJIEeKTPUUECTBO KUBBIX OPraHU3MOB; MAarHUTHOE I0JIe
3emu, Apeiid monocoB, poiab MArHUTHOTO MOJIS JUTS )KU3HU Ha 3eMiie, OJSIPHOE CUSTHUE; IPU ATOM NEePEBOAMTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA/TIPU3HAKH (PU3MUECKUX SBICHUI;

OIMCHIBATh M3YyYEHHbIE CBOWCTBA Tel M (U3MYECKHUE SBICHMS, UCHOJb3ysd (U3NUYECKHE BEIMUYUHBI (TeMIlepaTypa, BHYTPEHHsS >HEprus,
KOJIMYECTBO TEIUIOTHI, Y/AeIbHas TEIJIOEMKOCTh BEIIECTBA, y/AeIbHas TEIJIoTa IJIaBJIeHUs, yelbHas TeIIoTa napooOpa3oBaHus, yaeiabHas TEII0Ta
CTOpaHUs TOIUIMBA, KOA((UIIMEHT MOJIE3HOTO ASUCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTEIbHAS BIAKHOCTh BO3/4YXa, dJIEKTPUUECKUN 3apsijl, CHIIa TOKa,
JNEKTPUYECKOE HANPSKEHUE, COMPOTUBIICHNE POBOIHUKA, YEIbHOE CONIPOTUBIICHUE BEIIECTBA, paboTa M MOIIHOCTh 3JIEKTPUUYECKOT0 TOKA); MpU
ONHCAaHUM TPABUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEJIHMYMH, O0O3HAYEHMS W €AMHUIBI (PU3NYECKUX BEIWYHMH, HAXOIUTh
(bopMyIibl, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYUHY C OPYTMMH BEJIMYMHAMH, CTPOUTH IpadUKH M3yYEHHBIX 3aBUCHMOCTEH (PU3MUECKHX
BEIINYUH;

XapaKTepu30BaTh CBOICTBA TeJl, (PU3NYECKUE SBJIEHUS U MPOIECCHI, UCIIOIb3YSI OCHOBHBIE MOJIOXKEHUS MOJIEKYISIPHO-KHHETHUYECKON Teopuun
CTPOEHMS BELIECTBA, IPUHIIMII CYNIEPIO3UIMHU T0JIEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH OMa A ydacTKa LEnu, 3aKOH

[lokymeHT co3aaH B anekTpoHHon chopme. Ne 121-0 ot 31.08.2023. UcnonHuTens: WapudynnuHa U.B. 0 3IEKTPOHHbINA
Ctpanuua 11 n3 34. Ctpanuua cosgara: 28.09.2023 13:46 =¥ TATAPCTAH



JUxoynsi—JIeHna, 3aK0H COXpaHEHHsI SHEPTUH; [IPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTEMaTHYECKOE BBIPAKCHUE,

OOBSICHATh (U3NYECKHUE MPOIECChl W CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CUTYaIlMil MPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa:
BBIBJIATH PUYNHHO-CIICJCTBEHHBIEC CBSI3U, CTPOUTH OOBSCHEHHE M3 |—2 JIOTMYECKHUX IIAroB ¢ OMOpod Ha 1—2 W3y4eHHBIX CBOWCTBA (hU3NYECKUX
SBIICHHUH, (PU3NIECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

penate pacuy€THBIC 3a/1aud B 2—3 NEHCTBUS, HCIOIB3Ysl 3aKOHBI M (OPMYJIBI, CBS3BIBAIOIINE (H3MUECKHE BEIWYMHBL: HA OCHOBE aHAIM3a
YCJIOBUA 3aa4X 3alIUCbIBATh KPATKOC YCJIOBUC, BBIABJIATHL HCAOCTATOK JAHHBIX IJId pCHICHUA 3a/1a4H, BBI6I/IpaTB 3aKOHBbI U (bOpMyJIbI, HCO6XOIII/IMBIC
TS €€ peIeHHs, IIPOBOIUTH PACUETHl ¥ CPAaBHUBATH MTOJYyYEHHOE 3HaYeHUE (PU3NUECKON BETMYMHBI C M3BECTHBIMU JTaHHBIMH;

paciio3sHaBaTb HpO6JIeMI)I, KOTOPLIC MOXHO PCIIWMTH IPH ITOMOIIU (1)I/I3I/IquKI/IX MCTOJOB; HUCIIOJB3Yysd OIMMCAHUC HUCCIICAOBAHUSA, BBIACIATDH
IpOBEPsSIEMOE TPEINOI0KEHHE, OLICHUBATh PABIIILHOCTD OPS/IKA TPOBEICHUS HCCIECIOBAHMUS, IENIaTh BHIBOJIBL;

IMPOBOAWTL OIBITHI 11O Ha6JIIOI[CHI/IIO (1)I/I3I/I‘~I€CKI/IX SIBJICHAHN HWIH CI)I/I3I/ILIGCKI/IX CBOMCTB Tell (KaHI/IJIJIﬂpHI)Ie SABJICHHUA, 3aBUCUMOCTDb JaBJICHUS
BO3/lyXa OT ero o0b&Ma, TeMIepaTypbl; CKOPOCTH IpoIiecca OCTHIBAHWS/HATPEBAHMS NPU HM3JIyYEHUH OT LBETa M3ITy4aroUlel/NmOorIonaonien
IMMOBECPXHOCTHU,; CKOPOCTb HCHAPCHHUA BOABI OT TEMIICPATYPbI KUAKOCTU H IUIOIIAAA cé IOBCPXHOCTHU, DJJICKTpHU3aLUUA TCI H B3aHMOH€ﬁCTBHC
JNIEKTPUYECKUX 3apsi/iOB; B3aMMOJICHCTBUE IIOCTOSHHBIX MAarHWTOB, BU3yalW3allisl MAarHUTHBIX II0JIeH ITOCTOSHHBIX MAarHUTOB; JCHUCTBHSA
MAarHUTHOTO IIOJIS Ha TPOBOJAHHMK C TOKOM, CBOWMCTBA D3JIEKTPOMArHUTa, CBOWCTBA O3JIEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OPMYIHPOBATH
IpOBEPsIEMBIE MPEITIOI0KEHHSI, COOUPATh YCTAaHOBKY M3 NPEATI0KEHHOT0 000pYIOBaHHUS; ONMCHIBATh XOJI ONBITa U (POPMYITHPOBATH BEIBOJIBI;

BBIIIOJHATE IIPSAMBIC H3MCPCHUA TEMIICPATYPHhI, OTHOCHUTEIIFHON BIIQXKHOCTH BO31yXa, CHJIbBI TOKa, HAIIPAKCHHA C HCIIOJIb30BAHUECM
aHaJIOTOBBIX TPUOOPOB M TATUMKOB (PU3MUECKUX BEIMYMH; CPABHUBATh PE3yJbTaThl U3MEPEHU ¢ YUETOM 3aJaHHOI aOCOIIOTHOM MOTrpeNIHOCTH;

MIPOBOAUTH UCCIIEJOBAaHUE 3aBUCHMOCTH OJIHOM (PM3MUYECKO BETMYMHBI OT APYroil ¢ MCIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH
COIIPOTHUBIIEHUS MPOBOJHUKA OT €ro JUIMHBI, MJIOMIAN MONEPEUYHOro CEUeHHsI U YIENbHOTO CONPOTHUBIIEHHUS BEIECTBAa NMPOBOAHMKA; CHIIBI TOKA,
WIYIIEro 4Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA MPOBOJHUKE; MCCIIEAOBAHHE TOCIEAOBATEILHOTO U MAPAJUIETLHOTO COCTUHEHUH MPOBOJIHUKOB):
IUIAHUPOBaTh HCCIIEI0BaHME, COOMpaTh YCTAaHOBKY M BBINOJHATH HM3MEpPEHMs, CleAys MNpeNIokKEeHHOMY IIaHy, (DUKCHPOBaTh pe3yJbTaThl
HOHy‘IGHHOfI 3aBUCHUMOCTH B BUJIC Ta6J'II/IH n Fpa(i)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCICIOBAHMA,

IIPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH (yAeibHas TEIJIOEMKOCTb BEIECTBa, CONPOTHBIIEHUE MPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): TUIAHWPOBATh U3MEPEHMsI, COOUPATh SKCIEPUMEHTAIbHYIO0 YCTAHOBKY, CIEAYysd NPEIOKEHHOW HUHCTPYKIMH, U
BBIYHUCIIATH 3HAUCHHE BEITUYMHBI;

co0JII0AaTh MpaBUiia TEXHUKHU 0€30IaCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYAOBaHUEM;

XapaKTepu30BaTh MPUHIMIIBI JEHCTBUS N3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C ONMOPOM Ha MX OMUCAHMS (B TOM YHCIE: CHCTEMA
OTOIJICHUs OMOB, TUTPOMETp, MapoBasi TypOMHA, aMIEPMETP, BOJIBTMETP, CUETUMK INIEKTPHUUECKONW DHEPTUH, HIIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTeNIbHbIE AJIEKTPONPUOOPHl (MPUMEPHI), DJIEKTPUUYECKHE TNPEJOXPAHUTEIHN; JJIEKTPOMArHUT, AJIEKTPOJABHUraTeNlb MOCTOSHHOIO TOKa),
UCTIONIB3YS 3HAHMSI O CBOMCTBAX (PM3MUECKUX SBJICHUN M HE0OXOAUMBIE (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M H3MEpPUTEIbHBbIE NMPUOOPHI MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIM
TEPMOMETP, TEPMOC, ICUXPOMETP, TMIPOMETp, JBUTraTeIb BHYTPEHHEIO CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMbl 3JEKTPUUYECKHX
1eTeil ¢ TOCIeI0BaTENIbHBIM 1 TapaUICIbHBIM COCTMHEHNEM 3JIEMEHTOB, PAa3JINdas YCIOBHBIE 0003HAUCHHS JIEMEHTOB JIEKTPHUYECKUX IETIeH;
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MIPUBOUTH PUMEPBI/HAX0AUTh HH(POPMAIIUIO O TPUMEPAX MPAKTHUUECKOTO UCIIOIb30BaHMS (PU3HUECKUX 3HAHUH B TTOBCEAHEBHOM KM3HU IS
obecrieueHrss 0€30MaCHOCTH MPH OOpalleHUU C TpUOOpaMU W TEXHHMYECKUMHU YCTPOWCTBAMH, COXPAHEHUsS 3JI0POBbS W COONIOJICHUS HOPM
9KOJIOTUYECKOT0 TTOBEJICHUS B OKPYKAIOIIEH Cpeie;

OCYIIECTBISTh TMOUCK WHGOpMAIMU (PU3NYECKOTO COJACPIKaHUS B ceTH VIHTEpHET, HAa OCHOBE HMMEIOIIMXCS 3HAHWK W MyTEM CpaBHEHUS
JIOTIOJTHUTEILHBIX HCTOYHUKOB BBIACIATH HHPOPMAIIHIO, KOTOPAs SIBJISETCS TPOTUBOPEYMBOM MM MOXKET OBITh HEJOCTOBEPHOMA;

WCIIOJIb30BaTh TPY BBIMOJHEHUN YYEOHBIX 3aJJaHUi HAYYHO-TIONYJSIPHYIO JTUTEPATYPy (PU3UUECKOTO COACPIKAHUS, CIIPABOYHBIC MAaTEPHAIBI,
pecypchl cetr IHTEpHET; Bi1aieTh NMpuéMaMu KOHCIICKTUPOBAHUS TEKCTA, TpeoOpa3oBaHus HHGOPMAIIUU U3 OJHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKHE YCTHBIE COOOIICHHS, 00001as MHPOPMALMIO U3 HECKOJIBKUX MCTOYHHKOB (PU3MUECKOTO
COJIep’KaHusl, B TOM YHUCJIE MyOJIMYHO MPEACTABIATH PE3YyIbTaThl MPOCKTHOM WM HCCIENOBATENBLCKON MEATEIbHOCTH; MPH 3TOM T'PaMOTHO
UCTIOJIb30BaTh M3yYCHHBIM MOHATHIHBIN anmapaT Kypca (U3UKH, COMPOBOXK/IATH BBICTYIUICHUE ITPE3EHTALINEH;

IIPU BBINIOJTHEHUH Y4EOHBIX MPOEKTOB M HCCIENOBaHUH (DU3MUECKUX MPOILIECCOB pacHpelesiaTh OO0S3aHHOCTH B TPYIINE B COOTBETCTBHH C
MOCTaBJICHHBIMU 3aJ[a4aMH, CJICIUTh 3a BHINIOJHCHHEM IUIaHA JIEHCTBUH W KOPPEKTHPOBATH €ro, aJeKBAaTHO OIICHMBATH COOCTBEHHBIM BKJIAJ B
JESTENIbHOCTD TPYIIIBL; BHICTPAUBAaTh KOMMYHUKATHBHOE B3aMMO/ICICTBHE, IPOSBIISAA TOTOBHOCTD pa3peuiaTb KOH(IUKTHI.

9 kiace

[TpenmMeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTpaxaTh cHOPMUPOBAHHOCT y 00YHAIOIIHUXCS YMEHUM!

MCIIOJIb30BaTh MOHATHUS: CHCTEMa OTCuéTa, MaTepuaibHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXaHUUECKOIO JIBHKEHUS, AepopMarius
(ynpyras, miaacTudeckas), TpeHHe, LIEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTbh U MEPerpy3Ku; LEHTp TKECTH; aOCONIIOTHO TBEPIOE TeEIo,
LHEHTP TSHKECTH TBEPJOrO Teja, paBHOBECHE; MEXaHMYECKHE KoyieOaHUS U BOJNHBI, 3BYK, MHQPA3BYK U YJIbTPa3BYK; AJIEKTPOMArHUTHBIE BOJIHBI,
IIKaJia 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTh, CIIEKTPBI HCITYCKAaHUS U TOTJIOIEHUS; albda-, 6eTa- 1 raMMa-u3aydeHus,
M30TOIBI, A/IepHAsl YHEPIeTHKa,;

pa3nuyath sIBJIEHUS (pPaBHOMEPHOE M HEpAaBHOMEPHOE NPSIMOJIMHEHHOE JABMKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUXKEHUE,
cBOOOJHOE MaJeHHE TeJl, PAaBHOMEPHOE ABMIKEHHE IO OKPYKHOCTH, B3aHMMOJACHCTBUE TeJl, PEAaKTHMBHOE JBUKEHUE, KoeOaTeabHOE JBUKECHUE
(3aTyxaromme 1 BbIHYXJIEHHbIE KoJeOaHHsI), pE30HAHC, BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, MPAMOIMHEHHOE PACIPOCTpaHEHUE, OTPAXKEHUE U
IPEJIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPa)KEHUE CBETA, Pa3IOkKeHHe OEIoro cBeTa B CIIEKTP M CIOXKEHHE CHEKTPAIbHBIX I[BETOB, AUCHEPCUS
CBETa, €CTECTBEHHAs PAaJUOAKTUBHOCTH, BOSHUKHOBEHUE JIMHEWYATOrO CIEKTPa U3JIYYEHHsI) IO ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh IMPOSBICHUE W3YUYEHHBIX (U3MUECKUX SBJICHHHA B OKpPY)KalOIEM MHpe (B TOM uucie (U3NYecKHe SBICHHS B NPHUPOJIE:
NPWINBBI U OTJWBBI, JBM)KEHHE IUIaHeT COJIHEYHOW CUCTEMBI, PEAaKTHBHOE IBHUKEHHE KUBBIX OPraHW3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEWCMHUYECKHEe BOJIHBI, I[yHAMH, 3XO, I[BeTa TeJ, ONTHYECKHE SBJICHHUS B TNPHUpPOJAE, OMOJIIOTMYECKOe JEHCTBHE BHUIUMOTO,
yIbTPa(pUOIETOBOIO M PEHTTEHOBCKOTO W3IyYEHUH; €CTEeCTBEHHBIH paJUOaKTHBHBIA (OH, KOCMUYECKHE Jy4d, PaJMOaKTUBHOE W3IyuyeHUE
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IPUPOIHBIX MUHEPAJIOB; ACHCTBUE PAJMOAKTUBHBIX M3JIydEeHUH Ha OpPraHU3M 4eJOBEKa), IPU 3TOM MEPEBOJUTH INPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKY (PU3MUECKUX SBICHUM;

OIMCHIBATh W3YyYEHHbIE CBOICTBA TeN U (PU3NYECKUE SBJICHHS, UCIIONIB3Ysl (PU3UUECKHE BEIMUYMHBI (CPEHsAss U MTHOBEHHAs! CKOPOCTh Tejla IpU
HEPaBHOMEPHOM JIBIKCHHHU, YCKOpEHHE, IMEpeMEIIeHUe, MyTh, YIJOBas CKOPOCTh, CHJAa TPEHHs, CWJIa YHOPYTrOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOO/IHOTO IaJIeHHs, BEC Tella, UMITYJIbC Tela, UMITYJIbC CHJIbI, MEXaHUYecKas padoTa U MOIIHOCTb, MOTEHIMAIbHAS 3HEPIUs Tela, MOJHATOr0 Hajl
MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS PHEPTHs CXKATOM NPY>KUHBI, KUHETHUECKas SHEPTHs, MOJHAs MEXaHWYeCKas SHEprus, MepuoJl W 4acTora
KoJIecOaHWM, AJMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, IOKA3aTeNlb HPEIOMJICHUS CpeAbl); MpPU OMNUCAHUU IPABUIIBHO
TPaKTOBaTh (DU3UYECKHI CMBICT HCIIOJIB3YEMBIX BEIWYMH, OOO3HAYEHUS M €AWHUIIBI (PU3MYECKUX BEIWYHMH, HAXOIUTH (OPMYJIBI, CBS3BIBAIOIINE
JAHHYIO (PU3UUECKYIO BEJIMUYMHY C APYTMMH BEJIMYMHAMU, CTPOUTDH I'pa(UKU U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJTMUMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHHUS U MPOIECCHI, UCIOJIb3YS 3aKOH COXPAHEHHUsI SHEPTHH, 3aKOH BCEMHPHOTO TATOTEHUS,
IOPUHIUI CYNEPNO3ULUKN CUJI, IPUHIMI OTHOCUTENBbHOCTU ['anuies, 3akoHbl HbOTOHA, 3aKOH COXpaHEHUs HMMIIYJbCa, 3aKOHBl OTPaKEHUS U
NPEJIOMIJICHHUS] CBETa, 3aKOHBI COXPAHEHUS 3apsAJ0BOTO M MAaCCOBOTO YHMCEN MPH SIEPHBIX PEaKUUsIX; MPHU ATOM J1aBaTh CIOBECHYIO (HOPMYITHUPOBKY
3aKOHA M 3aIlMCBIBAaTh €r0 MAaTEMaTHUECKOE BbIPAXKECHUE;

OOBSICHATh (U3NYECKHUE TPOIECCHI W CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CUTYaIlMil NMPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISBIIATh IPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX ILAroB ¢ ONOpOH Ha 2—3 M3yuYeHHBIX CBOMCTBA (PM3MYECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pearhb pacuéTHble 3aauu (onmparommecs Ha cucTeEMY u3 2—
3 ypaBHEHHUI), HUCTIONB3YsI 3aKOHBI U (DOPMYJIBI, CBS3BIBAIONINE (PU3MUECKUE BETMYMHBI: HA OCHOBE aHAJIM3a yCJOBHUS 33aJaud 3alMCHIBAaTh KPaTKOE
yCIIOBHE, BBISBIIATH HEJOCTAIOIINE UM W30BITOYHBIE JaHHbIE, BBIOMPATh 3aKOHBI M (hOPMYJIbl, HEOOXOAUMBIE JJIS PeIIeHHs], TPOBOAUTH PACUETHI U
OILIEHUBATh PEATTMCTUYHOCTD MOYYCHHOTO 3HAUCHUsI (PU3MUECKON BEIINIHHBI,

pacrio3HaBaTh IpoOJIeMbl, KOTOPblE MOYKHO PEIIMTh NMPH MOMOIIN (U3HMUECKUX METO/0B; UCIOJb3Yys ONUCAaHHME HCCIEIOBAHUS, BBILACIATDH
IPOBEPSEMOE TPENIOIOKEHHE, OIICHUBATh MPABUIBLHOCTH TOPSIIKA TPOBEICHHUS HCCIICIOBAHMUS, JeNIaTh BBIBOJBI, HHTEPIIPETUPOBATh PE3YNIbTATHI
HaOJI0IEHUI U OTIBITOB;

MIPOBOAUTH OMNBITHI 110 HAOMIOACHUIO (PU3MYECKUX SBJICHUM WM (PU3MYECKHX CBOMCTB Ten (M3ydyeHHE BTOPOro 3akoHa HproToHa, 3akoHa
COXpaHEHMsI PHEPTUH; 3aBHCUMOCTh MepHoJa KoleOaHUi NMPYKUHHOTO MasiTHUKA OT MacChl Ipy3a M KECTKOCTU MPYXKHUHBI U HE3aBUCHUMOCTb OT
aMIUIUTYIbI MaJbIX KOJeOaHui; MPSIMOJIMHENHOE pacpOCTPaHEHUE CBETa, pa3ioKeHUe OEJIoro CBeTa B CHEKTP; M3YUEHHE CBOWCTB M300pakeHUs B
IUIOCKOM 3€pKalle U CBOMCTB M300pa)K€HHs INpeAMeTa B COOMparolled JIMH3e;, HaOJI0/IeHHWE CIUIOMIHBIX W JIMHEHYaThIX CHEKTPOB H3Iy4eHUSs):
CaMOCTOSITENIFHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 060pyI0BaHMs; OMUCHIBATH X0/ ONBITA U €r0 Pe3yIbTaThl, ((OPMYIUPOBATH BBIBOLI;

MIPOBOJIUTH TIPH HEOOXOJAUMOCTH CEPHUIO0 MPSIMBIX M3MEPEHHIA, OTIPENIEIIsisl Cpe/IHee 3HAUCHHE U3MEPSIeMON BEeTMYMHBI (POKYCHOE PacCTOSTHUE
cobuparonieit JIMH3bI); 000CHOBBIBAThH BHIOOD CrI0CO0a M3MEPEHHs/M3MEPUTEIHLHOT0 TPUO0Pa;

MIPOBOJIUTH UCCIICIOBAaHUE 3aBHCUMOCTEH (PH3MUECKUX BEIMYMH C UCTIOIB30BaHUEM MTPSIMBIX U3MEPEHUH (3aBUCUMOCTh ITYTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JBIDKEHHHM 0€3 HayaJbHOW CKOPOCTH; MEpHoAa KOJIeOaHWH MaTeMaTW4ecKOro MasTHUKA OT JJIMHBI HUTH; 3aBHCHMOCTH YIja
OTpa’KeHMsI CBETa OT yIJa MaJeHHs U yIiia MpeJoMJIeHUs OT yIyla MaJeHus): IIIaHUPOBATh UCCIEI0BAHHUE, CAMOCTOSTEIBHO COOMPATh YCTAHOBKY,
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(UKCUpOBaTh pe3yJabTaThl NOJYYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEJIMYMH B BUAE TaOuul W rpaduKoB, JAeiaTh BBIBOJBI 110 pe3ysbTaTaM
UCCIICJOBAHNS,

IIPOBOJIUTh KOCBEHHbIE HM3MEpeHMs] (U3NYECKUX BEIWYMH (CpEeIHSs CKOPOCTh M YCKOPEHHE Tella MPH PaBHOYCKOPEHHOM JBM)KEHUH,
yCKOpeHUe CBOOOHOTO MaCHHUS, )KECTKOCTh MPYKUHBI, KOYPPHUIIMECHT TPEHHSI CKOJBKCHHSI, MEXaHNYeCKast pad0Ta U MOIIHOCTh, YACTOTA U TIEPUOJ
KOJIEOAHNI MaTeMaTU4ECKOro M MPYKMHHOIO MAasSTHUKOB, ONITHUYECKAs CHJIa COOMPAIOIIEeH JIMH3bI, PAJMOAKTUBHBIN (DOH): IIIAHUPOBATh U3MEPEHMS,;
CO6I/IpaTb OKCIICPUMCHTAIIbBHYIO YCTAHOBKY H BBIINIOJIHATH HU3MCPCHUA, CICAYS HpeﬂJIO)I(eHHOfI HWHCTPYKIUHU, BBIYUCIATH 3HAUCHHUC BCIWMYHMHBI U
AQHAJIN3UPOBATH MOJTYYCHHBIE PE3YNIbTATHI C YYETOM 3aJaHHOM MOIPEIIHOCTH U3MEPEHUM;

co0Ir0IaTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPH padoTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

pa3nuyaTh OCHOBHBIE IIPU3HAKU M3YYEHHBIX (PU3UUECKUX MOJEJEH: MaTepuaibHas TOYKa, a0COIIOTHO TBEPJOE TENI0, TOUCUHBIH HCTOYHHMK
CBETa, JIy4, TOHKAasA JMH3a, IUNIJaHETaApHAs MOJIENb aTOMa, HYKJIOHHAs MOJIEIb ATOMHOTO AJ1pa;

XapaKTepu30BaTh NPUHLMIBI JEHCTBUS M3YYEHHBIX HPUOOPOB U TEXHHYECKHUX YCTPOMCTB ¢ OHOpOM Ha UX OmMcaHus (B TOM 4YHCIIE:
CIIMAOMCTP, MAaTYUKKU IIO0JOKCHHA, PACCTOAHHA W YCKOPCHHUA, PAKETA, 3XOJIOT, OUYKH, IICPHCKOII, (bOToannapaT, OIITHYCCKHUE CBCTOBO/JBI,
CIIEKTPOCKOII, T03UMETp, Kamepa BuiibcoHa), HCHOb3ys 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBICHUI U HE0O0X0AuMble PU3NUECKUE 3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXCMblI U CXCMATHUYHBIC PHUCYHKH H3YYCHHBIX TCXHHYCCKUX yCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB U TEXHOJIIOTHYCCKHUX
IPOILIECCOB MPU PEILICHUU Yy4eOHO-NPAKTHUECKUX 3a/a4; ONTUYECKUE CXEMbI Ul MOCTPOCHUs M300pakeHUH B IJIOCKOM 3epKalle U cobuparoleit
JUH3E;

MPUBOANUTH MPUMEPBI/HAXOAUTh HHPOPMALIUIO O IPUMEPaX MPAKTUYECKOT0 UCTIOIb30BaHMs (PU3MUECKUX 3HAHUH B TOBCEIHEBHOM KU3HU JUIs
oOecnieueHus 0Oe€30MacHOCTU MpH OOpalleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3J0pOBbS W COOJIOJEHUS HOPM
JKOJIOTHUYECKOI0 ITOBEJICHUS B OKPYKAIOLIECH Cpelie;

OCYILECTBIATh MOUCK HHGOpMaluu (PU3NYECKOro cojiepkaHus B ceTH VHTepHET, camMOCTOSTENbHO (HOPMYNIHUpYs MOMCKOBBIA 3ampoc,
HaXOJIUTh IyTH OTIPEJIeIEHUs IOCTOBEPHOCTH MOIy4€HHONH MH(POPMAILIMK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

WCIIOJIb30BaTh P BBINOJIHEHWN YY€OHBIX 3aJJaHUM HAyYHO-TIONYJSPHYIO JIUTEPATYpy (PU3NYECKOTO COAEP KAaHUS, CIIPABOYHbIE MaTEPHUAIbL,
pecypcsl cetu IHTepHeT; BiaieTh NpUéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl HH(OPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3gaBaThb cOoOCTBEHHBIE NHUCHLMEHHEBIE H YCTHBIC COO6HI€HI/I$I Ha OCHOBE I/IH(l)OpMaIII/II/I U3 HCCKOJIBKUX HCTOYHUKOB (1)I/I3I/I‘IGCKOFO
coJiepKaHus, MyOJIMYHO NPEACTABIATh PE3yNbTaThl NMPOEKTHOM WIIM MCCIIENOBATENbCKON NEATEIbHOCTH; MPU 3TOM TI'PaMOTHO HCIOJIb30BaTh
M3YYEHHBIN NOHATUHHBIN anmapaT u3ydyaeMoro paszena (U3HKU U COMPOBOXKAATh BRICTYIUIEHUE MIPE3EHTAMEN ¢ YYETOM 0COOEHHOCTEN ayIuTOpUN
CBEPCTHUKOB.

10 kaacce

[IpenmMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Yy OOYUAIOIIUXCS YMEHUM:
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- MIPOBOJIUTH MCCIICIOBAHUE 3aBHCUMOCTEH (PU3NYECKUX BEJIMYHMH C WCIOJIH30BAHUEM NPSMBIX U3MEPEHUH (3aBHCHMOCTH
YT OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBM)KCHUHU 0€3 Ha4allbHOW CKOPOCTH; MEpUojia KOJICOAHWH MaTeMaTHYECKOTO0 MasTHHKA OT
JUITMHBI HHUTH; yrlla OTPAXXCHUS CBETa OT yIja MaJCcHHUs, yria HPEJOMJICHUS OT yIVia MaJCHHs CBETOBOTO Jiydya): CaMOCTOSTEIbHO
coOMpaTh YCTaHOBKY, (PUKCHPOBATH PE3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DU3MYECKHX BEIMYMH B BUJIE TaOJUI U TpadHKOB, JIe/IaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEOBaHMS (IPH HATMYUH BO3MOKHOCTH WJIHM TIPOBOJINTH BUPTYyaJIbHBIC JTAOOpaTOpHBIE PadOTHI);

- MIPOBOJIUTh KOCBEHHBIC M3MEPEHUST (PU3UUECKUX BEIWYHMH (CPEIHSS CKOPOCTh U YCKOPEHHE Tella MPH PAaBHOYCKOPEHHOM
JIBI)KCHUH, YCKOPEHUE CBOOOJHOTO TaleHHsI, KECTKOCTh MPYXHHBI, KO3(PQPHUIMEHT TPEHUS CKOJIbXCHHS, MEXaHW4ecKas padora u
MOIIHOCTh, YaCTOTa U MEPUOJ] KOJICOAHUI MAaTEMAaTUUYECKOTO M NPYKHHHOTO MasTHUKOB, (DOKYCHOE PAcCTOSHHE COOMPAIOIICH JIMH3bI,
palMOaKTUBHBIA (POH): TUIAHHUPOBATH M3MEPEHHUS; COOMPATh IKCIECPUMEHTAIBHYIO YCTAHOBKY, CJEIys MPEIJIOXKCHHON WHCTPYKIIUU;
BBIYHCIIATh 3HAYCHUE BEIIMYMHBI M AHAIM3UPOBATH IMOJYYCHHBIC PE3YJBTAThl C YYETOM 3aJIaHHOM IMOTPEIIHOCTH M3MEpeHuil (mpu
HAJIMYUUA BO3MOXXHOCTH WJIA TIPOBOJUTH BUPTYaJIbHBIC JJAOOpAaTOPHBIE paOOTHI);

- COOJTFOIaTh MpaBmIIa OE30MACHOTO Tpy/Aa IpH padboTe ¢ 1abopaToOpHBIM 000PYIOBAaHUEM (IIPU HATUIHH BO3MOXHOCTH WITH
IIPOBOAMTDH BUPTYasbHbIE 1a00paTOpHBIE pabOTHI);

- pa3nuyaTh OCHOBHBIC MPHU3HAKH HM3YYCHHBIX (DU3UYECKUX MOJECJCH: MaTepuanbHas TO4YKa, aOCOJIOTHO TBEPIOE TEIO,
TUTaHETapHAasi MOJIE)Ib aTOMA, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/pa;

- XapaKTepU30BaTh MPUHIUIBI ICHCTBHUS W3YYCHHBIX MPHUOOPOB M TEXHHUUYECKUX YCTPOMCTB C OMOPOW HA UX OmucaHus (B
TOM YHCJIe CIUAOMETp, TATYMKH TOJ0KEHHS, PACCTOSHHUS U YCKOPCHUS, PAKETHI, 9XOJIOT, OYKH, TIEPHUCKOII, (poToarnmapaT, BOJTOKOHHAsI
OIITHKA, CIIEKTPOCKOMN, /J03UMETp, Kamepa BuibCOHa), MCIONB3ys 3HAHHA O CBOMCTBaX (M3MYECKUX SIBICHHH M HEOOXOANMBIE
(bu3ryecKre 3aKOHOMEPHOCTH;

- UCITIOJIB30BaTh CXEMbl M CXEMATHUHBIC PUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPONCTB, U3MEPUTEIBHBIX MPUOOPOB H
TEXHOJOTMYECKUX MPOLECCOB MPH PEUICHUH YYCOHO-TIPAKTUYCCKUX 3a/1a4; ONTHYECKHE CXEMbI JUIS MOCTPOCHHUS HM300paKeHHH B
TUTOCKOM 3€pKalie U COOMpAroIIeH JIMH3E;

- NPUBOJUTH MPUMEPHI MPAKTHYECKOTO UCIOJIB30BaHMs (HU3MUSCKUX 3HAHMN B MOBCEIHEBHOM YKU3HU IS 0OECIICUCHHUSI
0€30MacHOCTH TpPH OOpallleHHHd ¢ NPHOOPAMHU W TEXHHUYCCKHMMH YCTPOMCTBAMH, COXPAHCHHUS 3[0POBbS M COOJIIOJICHUS HOPM
IKOJIOTUYECKOTO TIOBE/ICHHSI B OKPY)KaIOIIEH cpe/e;

- OCYIIECTBIIATh TOUCK HH(OpMANUU (U3MUSCKOTO COJCpKAHUS B ceTH MHTEpHET, caMOCTOATENBHO (OPMYIUPYS
MIOMCKOBBI 3aITPOC; HAXOIUTh MYTH OMPEACICHUS TOCTOBEPHOCTH TMOIYYSCHHOW HH(POPMAIMK HA OCHOBE MMEIOIIMXCS 3HAHUN U3 Kypca
(U3UKHU ¥ TOTTOJTHUTEIBHBIX UCTOYHUKOB,;

- UCIIOJIb30BaTh TIPH BBITIOJIHCHUH YYE€OHBIX 3aJaHHil HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (U3NYECKOro COACpIKaHMS,
CIpaBOYHBIC MaTepHUaIIbl, pecypchl ceT MHTepHeT; BiIajgeTh MprHeMaMH KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpMALUU U3
OJTHO¥ 3HaKOBOM CHCTEMBI B IPYTYIO;
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- co3/laBaTb COOCTBEHHbIC NHUCBMEHHbBIE U YCTHBIE COOOIIEHHs, 0000m1ass MH(POPMALMIO U3 HECKOJbKUX HCTOYHHMKOB,
IPaMOTHO MCIIOJIb30BaTh U3yYCHHbII NOHATUIHBIN anmapar Kypca (U3UKH, COIPOBOXKIATh BBICTYIUIEHUE IIPE3EHTAled COOCTBEHHOIO
COOOIICHHUS, YIUTHIBast OCOOCHHOCTH ayJAUTOPUHU CBEPCTHUKOB;

- IIPYU BBIIOJHEHUU UCCIENO0BaHUN (PU3MUECKUX MPOLECCOB CaMOCTOATENBHO IUIAHUPOBATh COBMECTHYIO JIESTEILHOCTh B
IpymIie, CIeAUTh 3a BBINOJIHEHHEM IUIaHa AEUCTBUIM U KOPPEKTHUPOBATh €r0, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIAJ] B A€ATEIbHOCTD
IPYIIIbL; BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJEMCTBHE, YUUThIBAsI MHEHUE OKPYKAIOIIHX.

COJAEP/KAHUE OBYYEHUA

7 kjaacc

Pa3pnen 1. ®u3uka u eé poJib B IO3HAHMHU OKPY/KAKIIET0 MUpPa

®usuka — Hayka o npupoze. Ssnenus mpupoasl (MC'). dusnueckne sBICHHS: MEXaHUYECKHE, TEIUIOBBIE, JJIEKTPMYECKHE, MATHMTHBIE,
CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuyuHbL. M3mepenne Qusmueckux BenuunH. @usmueckue npubOopsl. IlorpemHocts n3MepeHnid. MexayHapoaHas cucTtemMa
€IMHHLL.

Kak ¢u3uka u qpyrue ecrecTBEHHbIE HAYKH U3y4aroT pupoay. EcrecTBeHHO-HayyHBI METO/ MO3HAHUS: HAOII0JeHHE, TOCTAHOBKA HAYYHOTO
BOIMPOCA, BBIIBUKEHHWE TUIOTE3, SKCIEPUMEHT IO NMPOBEpPKE TUMOTe3, 0OBbsICHEHHWE HabmojaeMoro siBjieHus. OnucaHue (QpU3MUECKUX SBIECHUH C
IOMOIIBIO MOJIEIIEN.

Hemoncmpayuu
1. MeXaHI/I'-I€CKI/Ie, TCIJIOBBIC, DJICKTPUICCKUC, MAIrHUTHBIC, CBETOBBLIC ABJICHUS.
2. duznyeckue mpudOPHI U MPOIleypa MPSIMBIX U3MEPEHU aHAIOTOBBIM U ITU(POBBIM IPUOOPOM.

Jlabopamopnvie pabomvt u onvinmwi>

OmnpeneneHue IEHbI ISNeHUS KAkl HK3MEPUTETLHOTO PUOopa.

N3mepenue paccTossHAN.

N3mepenue 00bEMa KUAKOCTH U TBEPOTO TENA.

Ompenenenne pa3MepoB MajbIX TEJ.

N3mepenne Temneparypsl Mpy MOMOIIU KUIKOCTHOTO TEPMOMETPA U IATUYMKA TEMIIEPATYPHI.

Nk W=

! MC - 3/1eMeHTBI CoZepiKaHus, BKJII0Yarouyue MexrnpegMeTHbIEe CBA3H, KOTOPbIe noup06Hee PACKPBITBI B TEMATHUY€CKOM IIJITaHHUPOBAHHUH.

2 3pech M Jajee NPUBOAUTCA pacCIIMPEeHHBbIA MNepeyeHb J1aGopaTOPHBIX pabGoOT M ONBITOB, U3 KOTOPOrO0 Y4YMTeJb JlefaeT BbIGOp MO CBOEMY YCMOTPEHHIO W C Y4ETOM CIIMCKa

SKCIIEePpHUMEHTAJIbHBIX 33AaHI/II>’I, npenjiara€Mbix B paMKax Ora mo d)I/I3I/IKe.
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6. [IpoBenenue rccnea0BaHus MO MPOBEPKE FMIOTE3bI: AAbHOCTD MOJIETA MIAPUKA, MYIIEHHOIO TOPU30HTAIBLHO, TEM O0JbliIe, YeM OoJblle
BBICOTA ITyCKa.

Pa3zgea 2. [lepBoHayaibHbIE CBeJIE€HUS 0 CTPOCHUH BelllecTBA

CTpOCHI/Ie BEIICCTBA: aTOMBI N MOJIGKYJIBI, nux pa3MepLL OHBITBI, JOKA3bIBAKOIIINC I[I/ICerTHOG CTpOeHI/Ie BCIICCTBA.

JBmwkenue vactuiy BemiecTBa. CBsI3b CKOPOCTH JIBIXKCHMSI YacCTHUIl C Temreparypoid. bpoyHoBckoe nBmwkenue, muddysus. BzanmoneiictBue
JacCTHUIIl BECIICCTBA. HpI/ITSDKCHI/Ie 1 OTTAJIKUBAHHC.

ArperaTtHple COCTOSIHHSI BEIIIECTBA: CTPOCHHE Ta30B, KHAKOCTEH W TBEPABIX (KPUCTAUTMYECKUX) Tell. B3auMOCBsI3b MEXAy CBOMCTBAMU
BCIICCTB B paSHLIX arperaTme COCTOAHHUAX U UX aTOMHO-MOJIeKy.HﬂpHI)IM CTpOGHI/IGM. OCO6€HHOCTI/I anCFaTHLIX COCTOHHI/Iﬁ BOJBbI.

Hemoncmpayuu

1. Habnronenne OpoyHOBCKOTO ABHKEHHSL.

2. Ha6monenue nuddysum.

3. Habnronenue siBieHni, 00BSICHAIOMUXCS TPUTSHDKEHUEM WIIH OTTAIKHBAHUEM YaCTHIL BEIIECTBA.
Jlabopamopnuvie pabomot u onvimul

l. OrneHka guaMerpa aroMa METOI0M PSJIOB (C UCTONIb30BaHUEeM (hoTorpadmii).

2. OnbIThI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHSI Ta30B.

3. OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKCHUSI.

Pa3nen 3. /IBu:xeHue U B3auUMo/ieiicTBHE TeJl

Mexanuueckoe 1BukeHue. PaBHoMepHOe 1 HepaBHOMepHOe JIBHKeHUE. CKopocTh. CpeHssi CKOPOCTh PU HEPABHOMEPHOM JIBUKEHUU. Pacuér
IyTH ¥ BPEMEHHU JABHKEHHMSL.

SBnenue nHepuuu. 3aKoH MHepUUU. B3aumozeiicTBue Ten Kak NMpUYMHA U3MEHEHHs CKOPOCTH JIBHXKEHHS Tesl. Macca kak Mepa MHEpTHOCTH
tena. [InoTHoCTh BemecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €IMHHIIE 00BbEMa BEIIECTBA.

Cuna xak xapakTepucTHKa B3aumozeicTBus ten. Cuna ynpyroctu M 3akoH ['yka. M3mepeHue cuiibl ¢ MOMOIIBIO TUHAMOMeETpa. SIBieHue
TATOTeHMs U cuia TspkecTH. Cuna Tspkectu Ha apyrux mmaHetax (MC). Bec tena. HeBecomocTs. CroxeHne cuil, HalpaBJIEHHBIX 110 OJHOW IpPSMOH.
PaBHogeiicTBytomas cui. Cuna TpeHus. TpeHue CKolbKeHus U TpeHue nokosi. Tpenue B npupoje u rexuuke (MC).

Hemoncmpayuu
Habmoienne MexaHn4eckoro JIBHKEHUS Tefa.

N3mepenune ckopocTy MpsIMOJIMHEHHOTO ABMKEHUS.

HaGnronenue siBleHUs! HHEPLIUH.

Habntoienne n3MeHeHus: CKOpoCTH MpH B3aUMOJIEHCTBUU Tell.

CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON MPSIMOH.

ﬂaﬁopamopubte padomul u onvimol

l. Onpenenenre CKOPOCTH PaBHOMEPHOTO IBHKEHUS (IIapHKa B )KUJIKOCTH, MOJEIHU 3JIEKTPUUECKOr0 aBTOMOOMIIS U T. 11.).

R
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2 Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHsI OpycKa WM LIapuKa 10 HAKIIOHHOM MJIOCKOCTH.

3 Onpenenenye IOTHOCTU TBEPJOTO TeNA.

4. OmnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb pacTskeHus (edopMalun) NPYKUHbI OT NPHIIOKEHHON CHJIBI.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHMSI OT BECA Tella U XapaKTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMIAKOCTEH U ra3oB

Hasnenne. CriocoObl yMEHBILICHHS U YBEITMUEHUS aBjieHus. JlaBieHne raza. 3aBUCUMOCTb JIaBJICHHUs Ta3a oT 00bEMa, Temneparypsl. [lepenaua
JaBJIeHUs] TBEPABIMU TEJIaMH, KUAKOCTAMH M razamu. 3akoH Ilackans. IIlHeBMaTnyeckue MalnHbl. 3aBUCUMOCTb JIAaBICHUS KHUJIKOCTH OT INIyOUHBI.
I'mapocraruueckuii mapanokc. CooOmmaronuecs cocyasl. [ uapaBinyeckue MeXaHU3MBl.

Atmocdepa 3emnu u atmocdepHoe naBieHue. IlpuumHbl cymecTBoBaHus BO3AyHmIHOM oGonouku 3emiuu. Omnbir Toppuueru. M3mepenue
aTMoc(hepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHUSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl 11t u3mepenus: aTMochepHOro JaBiICHHUS.

JlelicTBue XUJIKOCTM M ra3a Ha MOTIpyXEHHOe B HHMX Tejo. BelTanmkuparomias (apxumesnoBa) cuia. 3akoH Apxumena. IlnaBanue Teu.

BosnyxomaBanue.
Hemoncmpayuu
l. 3aBUCUMOCTD JABJICHUS T'a3a OT TEMIEPATYypHI.
2. Ilepenaya naBiaeHUS )KUIKOCTBIO U Fa30M.
3. CooOuiaromuecs coCybl.
4. I'mppaBnuueckuit mpecc.
3. [IposiBnenue nelicTBus aTMOC(hEpHOTO JaBICHHUS.
6. 3aBHCHUMOCTh BBITAIKMBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Tea U INIOTHOCTH KUKOCTH.
7. PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.
8. VYcnoBue miaBaHus Tel: IJIAaBAaHUE WK TIOTPYKEHHE TEN B 3aBUCUMOCTH OT COOTHOIIEHUS TNIOTHOCTEN Teja U KUAKOCTH.

Jlabopamopnuvie pabomovt u onvimul

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOZie 0T 00bEMa NOrpy:KEHHON B )KUAKOCTh YaCTH TeJa.

2. Onpenenenre BHITAKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B HKHUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI, JEHCTBYIOLIEH Ha TEJIO B )KUJIKOCTH, OT MACCHI TEJA.

4. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKHBAIOLIEH CUJIbI, NEHCTBYIOIIEH Ha TEJNO B XKHUJIKOCTH, OT 00BbEMa MOTPYXKEHHOU B
KUJKOCTh YaCTH TeJIa U OT INIOTHOCTH KUJKOCTH.

3. KoHcTpynpoBanue apeomeTpa Wiv KOHCTPYHMPOBAHUE JIOAKHU U ONIPENEICHHUE €€ TPY30I0AbEMHOCTH.

Pa3zpnen S. PaGoTra u MOIHOCTB. JHeprus

Mexanuueckasi pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJOK, HaKJIOHHas IockocTh. [IpaBuio paBHOBecus pbruara. IIprMeHeHue mpaBuia paBHOBECHS phbluara K
61oky. «3osotoe npasuiio» mexanuku. KII/] npoctsix Mexann3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckasi sHeprus. Kunerudeckass U notreHuuanbHasi sHeprusi. [IpeBpailieHue OJHOrO BHJa MEXaHHMYECKOM SHEpPTruu B JIPYyrou. 3akoH
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COXpaHCHUS DHEPIrun B MEXaHUKE.

Hemoncmpayuu

1. [TIpumepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimul

1. Omnpenenenre pabOThI CHIIbI TPEHUS MPU PABHOMEPHOM JBM)KEHUU TeJla IO TOPU30HTAILHOM MOBEPXHOCTH.
2 HccnenoBanue ycinoBuii paBHOBECHS pblyara.

3. N3amepenne KIIJI HakTOHHOM MJIOCKOCTH.

4 N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPTUH.

8 Ki1acce

Pa3pgen 6. TensioBbIe IBJICHUSA

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKONM TEOPUM CTPOEHHUs BellecTBa. Macca U pa3sMmepbl aroMOB M MOJeKyJd. ONbIThI,
MIOATBEPKIAIOIINE OCHOBHBIE MOJI0KEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU.

Monenu TBEPAOTO, XKHUIAKOTO W Ta3000pa3HOro cocTossHWiA BemiecTBa. Kpucrammyeckue u amopdubie Tena. OOBSICHEHHE CBOWCTB ra3oB,
KUIKOCTEH W TBEPABIX TEI HA OCHOBE IOJOKEHUM MOJEKYISPHO-KUHETHYeCKONM Teopuu. CmauMBaHUE W KalWUSIpHBIE sBIeHUS. TeroBoe
paciMpeHue U cxaTue.

Temmnepatypa. CBs3b TEMIIEPATYPbI CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS YACTHULL.

Buytpennsas sHeprus. CrnocoObl W3MEHEHHUsT BHYTPEHHEH »HHEpruu: TeIuionepesadya W coBepuieHue padoTel. Buasl Temsonepenayu:
TEIIONPOBOJHOCTD, KOHBEKIMS, U3ITYyYCHHUE.

KonuuecTBo TeminoTel. Y aenpHas TEMIOEMKOCTD BellecTBa. TermIo00MeH U TeIIOBOE paBHOBECHE. Y paBHEHNE TEIJIOBOro OanaHca.

[TnaBneHue u oTBEpeBaHNE KPUCTANIMYECKUX BELIECTB. Y IesbHas TenjoTa miasnenus. [lapooOpa3oBanue u konaeHcanus. Menapenne (MC).
Kunenue. Y nenpHas temnora napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpATyphbl KUIIEHUs OT aTMOC(HEPHOro AaBlieHus. BiaxxHoCTh Bo3yxa.

OHeprus ToIMBa. Y IeJbHas TEMJI0Ta CTOPAHHUS.

ITpuHIMIIBL paboTsI TEIUIOBBIX JIBUTATEJICH. KITA TEIUIOBOT'O
nsurarens. TennoBble IBUraTeNn U 3aluTa okpyxatouiei cpenst (MC).

3aKOH COXpaHEeHMsI U MPEBPALCHHs SHEPTUHU B TeIUIOBbIX mponeccax (MC).

Hemoncmpayuu

1. Hab6mronenne 6poyHOBCKOTO JBHIKEHUS.
2. Ha6monenue nuddysum.
3. HaGmronenue siBneHnii cMauyuBaHUsI M KalTWJUISIPHBIX SIBJICHUM.
4, Habmroienne TemnoBoro pacimmpeHus Ted.
5. N3menenune naBieHus ra3a mpu K3MEHEHUH 00bEMa M HArpEeBaHUH WITA OXJIAXKICHHH.
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e

9.

10.
11.
12.
13.

[IpaBuia usmepeHus TemMnepaTyphbl.

Bupael Terionepenauu.

Oxtax/ieHre Mpu COBEPIICHUU PaOOTHI.

HarpeBanue nipu coBepiiieHur pabOThl BHEITHUMU CHIIAMH.
CpaBHeHME TEMIOEMKOCTEHN pa3InyHbIX BEIIECTB.
HaOmrofenue KumeHusi.

Hal6mronenre mocTossHCTBA TEMIIEPATYPhI MPH TIABICHUH.
Mopenu TeIIOBEIX ABUTATEIIEH.

Jlabopamopnuvie pabomovt u onvimul

D ONAU AW~

10.
11.
12.
13.

OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKECHUSI.

OnBITHI 110 BBIPALMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WM caxapa.

OmnbITH IO HAOTIOICHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.

Omnpenenenue AaBlieHUs BO3yXa B OaJUIOHE MIMTPHIIA.

OnbIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh JIaBJIEHUS BO3/yXa OT €ro 00bEMa U HarpeBaHUs UM OXJIAXKACHHUSL.
[IpoBepka rumoTe3bl TMHEHHONM 3aBUCUMOCTH IJTMHBI CTOJIOMKA KUKOCTH B TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.
Habnronenne n3MeHeHus! BHYTPEHHEH YHEPTUH TeJla B pe3yiIbTaTe TEIUIONepeaad U padOThl BHEIIHUX CHIL.
HccnenoBanue siBIeHUS TEIJIOOOMEHA MPU CMEIINBAHUH XOJIOJHON U ropsiueil BObI.

Onpenenenre KOJIMYECTBA TETJIOTHI, MOJTYYEHHOTO BOJIOH MPHU TEINIOOOMEHE ¢ HArPEThIM METAITTMYECKUM LIUITUHPOM.
Omnpenenenne ynenbHON TEINIOEMKOCTH BELECTBA.

HccnenoBanue npouecca UCIapeHus.

Onpenenenrne OTHOCUTENBHOM BIaXXHOCTH BO3AYyXa.

Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JinekTpuvyecKkue H MATHUTHBIC SIBJICHUSA

Onektpuzanusi Ten. JlBa poja dJIEKTPUYECKUX 3apsAnoB. B3aumopeiicTBue 3apspkeHHBIX Tenl. 3akoH KynoHa (3aBHCUMOCTH  CHIIBI
B3aUMOJICHCTBHS 3apSHKEHHBIX TEJ OT BEJIMUYUHBI 3apsAI0B U PACCTOSHHS MEXK/y TEJIaMH).

Onektpuueckoe noje. Hanpspk€HHOCTD 3ieKTpuyeckoro mosis. [IpuHIun cynepno3uiny 3IeKTpUIecKUX MmoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu smekTpryeckux 3apsa10B. DJIEMEHTApHBIN dJ1eKTprdueckuii 3apsa. CtpoeHne aroma. [IpoBOJHUKY M TUAIEKTPUKH. 3aKOH COXPAaHEHHUS
JIIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUN TOK. YCIIOBHS CYHIECTBOBAHHUS AJIEKTPHUUYECKOrO TOKA. VICTOYHMKU MOCTOSIHHOTO TOKa. [[eWCTBUSA 3JIEKTPUYECKOTO TOKa
(TeroBoe, XUMUYECKOE, MAarHUTHOE). DIEKTPHUUECKUI TOK B )KUIKOCTSAX U razax.

Onektpuueckas 1enb. Cuna Toka. Diekrpudeckoe HampspkeHue. ConpoTHBIEHUE MPOBOAHUKA. Y IEIbHOE COMPOTHBIICHHUE BEIIECTBA. 3aKOH
Owma s yuyactka nenu. IlocnenoBarensHoe U mapaienbHOE COEUHEHUE TPOBOJHUKOB.

Pabora u MOIIHOCTE 3neKTpuyeckoro Toka. 3akoH Jxoyns—JleHna. DnekTpuueckue Lenu U NOTPeOUTEeNH 3JEKTPHUUECKON SHEPrUuu B OBITY.
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KopoTtkoe 3ambIkanue.
[TocrosiHHbIE MarHuTHl. B3anMoielicTBHE MOCTOSHHBIX MAarHUTOB. MarHutHoe mojie. MarHuTHoe mojie 3eMJid U €ro 3Ha4eHHue IS KU3HU Ha

3emse. OnbIT OpcTena. MarHuTHOe MoJie JIEKTPUUYECKOro Toka. [IprmeHeHwe >IeKTpOMarHUTOB B TEXHHKE. Jl€MCTBHME MArHMUTHOTO TOJISI Ha

MPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb MTOCTOSHHOTO TOKa. Mcronb30BaHue 31EKTPOIBUTaTeIel B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.
Onbiter @apanes. SIBneHue smekTpoMarHuTHOW WHAyKIWU. IlpaBuno Jlenma. DnektporeHeparop. CrocoObl MOMYYEHUS IJICKTPHUECKOU

SHEPTUU. DIIEKTPOCTAHLIUU HAa BO3OOHOBISIEMBIX HCTOUHUKAX YHEPTHUU.
Hemoncmpayuu

1.

e e i

10.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

DnekTpu3aius Tel.

JIBa poJia JIEKTPUUECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsKEHHBIX Tell.
YCTpOUCTBO U IEHCTBUE IEKTPOCKONA.
DneKTpocTaTU4YeCKass NHIYKIHUA.

3aKOH COXpaHEHUs ICKTPUUCCKUX 3aPsI0B.

[IpoBOIHMKY U AUBIIEKTPUKHU.

MoaenupoBaHH€E CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJISL.
HcTouHnKH TOCTOSTHHOTO TOKA.

JIeNCTBUA DIEKTPUYECKOTO TOKA.

DNEeKTPUYECKHUM TOK B )KUJIKOCTH.

I"a30BbIit pazps.

N3mepenue cuiibl TOKa aMIepMETPOM.

N3MepeHne 3JIeKTpUYECKOro HalpsKeHUST BOJTbTMETPOM.
Peocrat u Mara3zuH conpoTHUBIICHUN.

B3anmopeiicTBrEe NOCTOSIHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3IeJICHUS TIOJIFOCOB MAarHUTA.
MoaenupoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OmneIT Opcrena.

MarauTHO€ 1oJie ToKa. IJIEKTPOMArHHUT.

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DNEeKTpOABUTATEIb TOCTOSIHHOTO TOKA.

HccnenoBanue ABieHUS dIEKTPOMArHUTHON UHTYKIIVH.
OmnbiTel @apanes.

3aBUCHMOCTD HaITpaBJICHUA WHAYKIIMOHHOT'O TOKAa OT yc.]'IOBI/Iﬁ €ro BOBHUKHOBCHU .

3J'IeKTpOl" CHECpATOP MOCTOAHHOI'O TOKA.
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Jlabopamopuuvie pabomot u onvimaol

1. OmnbITH O HAOTIOACHUIO SJEKTPU3ALUH TEJI MHAYKIIUEH U IPH CONMPUKOCHOBEHHH.

2. HccnenoBanue NeiCTBUS JIEKTPUUYECKOTO MOJIS HA IPOBOJAHUKH U JUDJIEKTPUKH.

3. COopka 1 mpoBepKa padOTHI IEKTPHUUECKOH IETTH TOCTOSHHOTO TOKA.

4. W3mepenue u peryimpoBaHHe CUIIbI TOKA.

3. N3mepenue u peryaupoBaHue HaPsKCHUS.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAPSHKEHUS Ha PE3UCTOPE.

7. OnbITH, AEMOHCTPHUPYIOIINE 3aBUCHMOCTH 3JICKTPUYECKOTO COMPOTHBIICHHUS MPOBOJHHKA OT €ro JJIMHBI, IUIOIIAJH IOTEPEYHOTO
CEUeHUs U MaTepuaa.

8. [TpoBepka mpaBuia CI0KEHUS HAPSHKEHUH MPH MTOCIIEI0BATEIHLHOM COSTMHEHHUH JBYX PE3UCTOPOB.

9. [IpoBepka mpaBuiia AJis CUIIBI TOKA MPH MapaieIbHOM COSTUHEHUH PE3UCTOPOB.

10.  Ompenenenue pabOTHI IEKTPUIESCKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

11.  Omnpeznenenue MOLUTHOCTHU AJIEKTPUUECKOTO TOKA, BHIJEIAEMOI Ha PE3UCTOPE.

12.  HccnemoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANpsHKEHUs Ha HEH.

13. Omnpenenenne KII/I narpesarensi.

14.  HccnemoBaHre MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSSHHBIX MarHUTOB.

15.  M3yueHue MarHUTHOTO MOJIsI TOCTOSIHHBIX MarHUTOB MPU X 0ObEMHEHUH U Pa3/IeICHUH.

16.  HccnenoBaHue AeMCTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aMMOJAEHCTBHS KaTyIIKA C TOKOM M MarHuTa OT CHJIBI TOKa M HalpaBJIEHUS TOKa B
KaTyIKe.

18.  M3yuenue neicTBUS MarHUTHOTO I10JI HA TPOBOJIHUK C TOKOM.

19.  KonctpyupoBaHue u u3yueHue paboThl JIEKTPOABUTATEIS.

20.  Hszmepenue KIIJI aekTpoBUraTeIbHON YCTAaHOBKH.

21.  OneITBI TO WCCIEIOBAHUIO SIBICHUS OJEKTPOMAarHUTHOW WHIYKIWW: HWCCIEOBAaHWE W3MEHEHWH 3HA4YEeHUS W HalpaBIICHUS

HHAYKOUOHHOI'O TOKA.

9 kiacce

Paszaen 8. Mexannueckue siBJeHUS

Mexannueckoe aBmxeHue. MarepuanbHas Touka. Cucrema orcy€éra. OTHOCHUTEIBHOCTH MEXAaHMUYECKOrO0 JBUKEHHA. PaBHOMepHOE
HpZMOHHHeﬁHOC JIBHXKCHUC. HepaBHOMepHOG HpﬂMOHHHeﬁHOG JOBHXXCHUC. Cpe)IHSISI U MTHOBCHHAasI CKOpOCTB TCJia HpI/I HepaBHOMepHOM JIBUXXCHUM.

Yckopenue. PaBHoyckopeHHOE TpsMonHeHOe nBkeHne. CBoOoaHoe magenue. OnbiTel ["anumes.

PaBHOMeEpHOE ABMKEHHUE TI0 OKpYKHOCTHU. [lepron n gactora obparenus. JInHeitHas u yrioBas ckopocTu. LleHTpocTpeMuTensHoe yCKOpeHue.
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[Tepssiii 3akoH HetoTona. Bropoii 3akon Herotona. Tpernii 3akon HerotoHa. [IpuHIun cynepno3uiuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHUS CKOJIbKEHMSI, CUjla TPEHUSI TIOKOS, IPYTHe BUJIbI TPEHUS.

Cwia TSHKECTHM W 3aKOH BCEMHUPHOTO TATOTECHHs. YCKOpeHue cBoOomHoro mazeHus. [[Bmwkenue mraner Bokpyr Comnma (MC). Ilepsas
KocMHu4ecKasi CkopocTb. HeBecoMoCTh U Iieperpys3KkH.

PaBHOBecue marepuasibHON TOuku. AOconoTHO TBEpAOE Teso. PaBHOBecue TBEPIOTo Tela C 3aKPEeruIEHHOM OChIO BpalleHus. MOMEHT CHJIBL.
LenTp TsxecTu.

Nmmynbe Tena. U3menenue ummynbca. UMmymbse cuibl. 3aK0H coxpaHeHust uMmityibca. PeaktuBaoe nemkenue (MC).

Mexanudeckasi paboTa U MoImHOCTh. Pabora cui TspKecTH, ynpyroctd, TpeHus. CBs3p HEpruu u paboThl. [loTeHnmanbHas SHEprus Telna,
MOJHATOTO HaJ MOBEPXHOCThIO 3eMid. [loTeHnmanbHas 3Heprusi ckatoil mpykuHbel. Kunernueckas sHeprus. TeopemMa 0 KUHETHYECKON IHEPIHH.
3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTHH.

Hemoncmpayuu

l. Habnronenne MexaHM4ecKOoro ABMKEHHSI TEJIa OTHOCUTEIFHO PAa3HBIX TEJl OTCUETA.

2. CpaBHeHHE IMyTeil U TPACKTOPHU IBMXKEHUSI OJTHOTO U TOTO K€ TeJla OTHOCUTENBHO Pa3HbIX Tell OTCUETA.

3. N3mepenue ckopocTy U YCKOPEHHUS IPSMOJIMHENHOTO IBUKEHUSI.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

3. HabnroneHne nBrXeHHS Tela 10 OKPYKHOCTH.

6. HabnroneHne MexaHMUeCKUX sIBIICHHUM, TPOUCXOIAIINX B cucTeMe oTcuéra «Tenexkay npu e€ paBHOMEPHOM M YCKOPEHHOM JBHKEHUH
OTHOCHUTENIbHO KaOuHeTa (PU3HKH.

7. 3aBUCUMOCTb YCKOPEHHS TeJla OT MAacChl TeJIa U IEUCTBYIOLIEH HAa HETO CHUJIBI.

8. HaGmronenue paBeHcTBa CUJT TPHU B3aUMOJICHCTBUU TEJI.

9. N3meHeHue Beca Tena IpyU yCKOPEHHOM JBUKEHHH.

10.  Ilepengaua ummnysbca nNpu B3aUMOAECHCTBUU TENl.

11.  IIpeoOpa3oBaHusi 3HEPTrUM NP B3aUMOAECHCTBUH TEJL.

12.  CoxpaHeHME UMITYJIbCA IPU HEYIIPYTOM B3aUMOJICHCTBUU.

13.  CoxpaHeHue UMITyJbca IPH a0COIIOTHO YIIPYTrOM B3aUMOJICHCTBUN.

14. Hal6mronenne peak THBHOTO JIBHKECHHS.

15.  CoxpaHeHHE MEXaHHUYECKOH SHEPTUU MTPU CBOOOTHOM MaJACHUH.

16.  CoxpaHeHHME MEXaHMUYECKON YHEPTUH ITPH JIBUKEHUU Te€Ja MO JEHCTBUEM MPYKUHBI.

Jlabopamopnwvie pabomovt u onvimul

1. KoHcTpynpoBanue Tpakra AJis pa3sroHa U JalbHENILIEro paBHOMEPHOIO ABM)KEHHUS IApUKa UITH TEIEKKH.

2 Ompenenenue cpeaHeil CKOPOCTH CKOJIbKEHHUsI OpyCKa MW JBMIKEHUS MApHKa M0 HAKIIOHHOW ITOCKOCTH.

3. Onpenenenne ycKOpeHUs Tejla pU PAaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MIJIOCKOCTH.

4 HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBMKEHUU 0€3 HauajabHOW CKOPOCTH.
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5. HpOBepKa THUIIOTE3bI: €CJIU IIPHU paBHOYCKOPEHHOM ABHXKXCHUH 0e3 HayaJbHOMI CKOPOCTH IMYTH OTHOCATCA KaK P HEUYETHBIX YHuCCJII, TO
COOTBCTCTBYIOIIHUEC NPOMEIKYTKH BPCMCHU OANHA-KOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO JTABJICHHUS.

7. Onpenenenne KOdPPUIUEHTA TPECHHUS CKOIBKCHHUS.

8. Onpenenenue XECTKOCTH NPYKUHBI.

9. Omnpenenenre pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBMKCHUU Tella TI0 TOPU30HTAILHOM MMOBEPXHOCTH.

10.  Omnpenenenue paboThI CUIIBI YIPYTOCTH MPU MOIbEME IPy3a C UCIOIH30BAHUEM HETIOABMYKHOTO U MOABMYKHOTO OJIOKOB.
11.  M3yueHue 3aKOHA COXpPAHEHUS SHEPTHH.

Pa3zgen 9. Mexannueckue K0JIe0aHUA U BOJIHBI
Konebarenpnoe naprkeHne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHWH: TMEPUOJ, YacTOTa, aMIUIMTyHA. MareMaTHUeCKWd W TPYKHUHHBIA
MmasTHUKH. [IpeBpalienue snepruu npu kosaedaTeIbHOM JABUKCHUU.
3aryxaromue Konebanus. BeiHykIeHHbIe KoneOanus. Pe3oHaHc.
Mexanunueckue BosiHbl. CBOHCTBA MeXaHUYECKUX BOJIH. [IpogonbHbIe U nonepeyHble BOJIHBL. J[1MHA BOJIHBI U CKOPOCTh €€ pacipOCTPaHEHHUS.
Mexanuyeckue BOJIHBI B TBEPIOM Teuie, ceiicMuueckue BosiHbl (MC).
3ByK. I'poMKOCTB 3ByKa U BbicOTa ToOHA. OTpakeHue 3ByKa. IH(pa3Byk U yabTpa3ByK.
Hemoncmpayuu
Habmtonenue xonebaHuil Tes1 moJ 1eHCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habumtoienue xosnebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabmtoneHne BBIHYX/I€HHBIX KoJeOaHUI 1 pe30HaHca.
PacnipocTpanenre npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
HabntoneHune 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
AKYyCTHUYECKUI PE30HAHC.
ﬂaﬁopamopubte padomol u onvimul
Onpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.
Omnpenenenne 4acTOTHI U EpHOAa KoeOaHUi NPyKUHHOTO MasTHUKA.
HccnenoBanue 3aBUCMMOCTH Nieproa KojaeOaHui OIBEIIEHHOTO K HUTHU Tpy3a OT JITMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIepUoa KojaeOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
ITpoBepka HE3aBUCUMOCTH IE€pHO/Ia KoJiebaHuil rpy3a, MOABEIIEHHOT0 K HUTH, OT Macchl rpysa.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TIepro/ia KoeOaHu MPYyKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI.
W3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.
Pa3)1e.1110 JIEKTPOMATrHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI

oUW —

NOoO U AL

DIIeKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHBIE BOTHBL. CBOMCTBA AJIEKTPOMAarHuTHHIX BOJH. [1Ikana snexTpoMarHuTHBIX BOJIH. Mcronp3oBanue
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AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOI CBSI3U.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.

Hemoncmpayuu
1. CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH.
2. BosiHOBBIE CBOIICTBA CBETA.

Jlabopamopuwie pabomol u onvimul

1. U3yueHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIbI0 MOOMIIBHOTO TejiedoHa.

IToBTOpHTEIBLHO-0000 AN MOIYIb

[ToBTOpUTENHEHO-00001IAIOINN MOTYIIb MIPEIHA3HAUEH AJI CUCTEMATH3AUU U 0000IIEeHUs TPEIMETHOTO COACPKAHMSI U OIbITA IEATEIbHOCTH,
MPUOOPETEHHOTO MPU HM3YYECHUH BCETO Kypca (M3HKH, a TakKe I MOAroTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHY N0 (u3uke s
oOyuaromuxcsi, BHIOPABUINX ATOT y4EOHBIN MPeIMET.

[Ipu u3yueHnu JaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUBI I€SITEIIBHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUNBAETCS JOCTUKEHUE
MPEeIMETHBIX M METaNpeIMETHBIX IJIAaHHUPYEMbIX Pe3yabTaTOB 00ydeHHs, (HOPMUPYETCS €CTeCTBEHHO-Hay4YHas FPaMOTHOCTh: OCBOEHHE HAYYHBIX
METOJIOB WCCIICJIOBAHMSI SIBJICHUN MPUPOABI U TEXHHUKH, OBIAJCHUC YMCHHUSAMH OOBSICHATH (DU3NUYCCKUC SBIICHHS, MPUMEHSS MOJYUYCHHBIC 3HAHWS,
pelath 3aJa4u, B TOM YUCJIE KaU€CTBEHHBIE U SKCIIEPUMEHTAIbHbIC.

[IpuHUMTIMATBEHO NEATEILHOCTHBIA XapaKTep JAHHOTO pa3fesia pean3yercs 3a CUET TOro, YTO y4allluecs BBIMOIHSIOT 3a/1aHusl, B KOTOPBIX UM
MpeAJiaraeTcs:

Ha OCHOBE MOJYYECHHBIX 3HAaHWN PACNO3HABATh U HAYYHO OOBSICHATH (DU3UUECKHUE SIBJICHUS B OKpY)KAIOUIEH TPUPOJIE U TIOBCETHEBHOM JKU3HH;

MCIOJIb30BaTh HAyYHbIE METOJbI MCCIEA0BaHUS (PU3NYECKUX SIBICHUN, B TOM YHCIIE JUIsl IPOBEPKU THUIOTE3 M IMOJYYEHHUS TEOPETUUECKUX
BBIBOJIOB;

OOBSICHST, HAyYHBIE OCHOBBI HauOOliee BaXKHBIX TOCTHKEHHI COBPEMEHHBIX TEXHOJOTHM, HApUMep, MPAKTUYECKOTO HCIIOIb30BAHUS
Pa3IMYHBIX UCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA MPEBPAIICHHS U COXPAHEHUS BCEX U3BECTHBIX BUIOB DHEPTHUH.

Kaxxgast u3 TeM 1aHHOTO pa3fiena BKII0YaeT IKCIEpUMEHTAIbHOE UCClIeJoBaHNe 00001arolero xapakrepa. Pasnen 3aBepiiaercs npoBeeHHEM
JTUArHOCTUYECKOW U OIIEHOYHOM pabOTHI 32 KypC OCHOBHOM IIIKOJIBI.

10 kaacce

Pa3nes 11. CBeToBbIe siBJICHUS

JIyueBas monene cera. Mctounuku ceera. [IpssmMonuHeitHoe pactipoctpanenue ceeta. 3atMeHns Connua u Jlynsl. Otpaxenue cBera. ITnockoe
3epKajo. 3aKOH OTPaXEHMsI CBETA.

[Ipenomnenue cBeta. 3akoH IpenomiieHus cera. [lonHoe BHYyTpeHHee oTpakeHue cBeTa. Vcrnonb3oBaHue MOIHOTO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox myweit B nuH3e. Ontuueckas cuctema ¢otoamnmnapara, Mukpockona u teieckorna (MC). I'ma3 kak onTuueckas cucTema.
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ban3opykocTs U JambHO30PKOCTb.
Pasnoxenne 6enoro ceera B criektp. OnbiTel HptoToHa. CliojkeHue CrieKTpaibHBIX I[BETOB. Jlucnepcus cBeta.

Hemoncmpayuu

l. [IpsamosinHENHOE PaCIPOCTPAHEHHE CBETA.

2. OTtpaxeHue cBera.

3. [Tony4yenne n300pa>keHH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
4. [Ipenomnenue cBera.

5. OnTH4ecKuil CBETOBO/I.

6. Xon nydeit B cobuparomieit muH3e.

7. Xop Jydell B pacCenBaroLIEeH JIMH3E.

8. [Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.

9. [Tpunuun neiictBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mopens riasa.

11.  Pa3znoxxeHue 6enoro cBera B CIICKTP.

12.  Tlomyuyenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnusie pabomot u onvimul
HccnepoBanue 3aBUCUMOCTH YIJla OTPa)KEHUsI CBETOBOTO JIyda OT yriia MaJeHHUs.
N3yuenune xapakTepUCTHK U300paKEHUsI PeIMETa B TIJIOCKOM 3€pKale.
HccnegoBanue 3aBUCUMOCTH yTIJ1a MPEJIOMIIEHUSI CBETOBOIO JIyda OT YIJIA MMA/IeHUsI Ha TPAaHULE «BO3AYX—CTEKIIOM.
[Tonyuenune n300pakeHH C TOMOIIBI0 COOMPAOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH THH3HI.
OMBITHI IO PA3JIOKEHUIO OEJI0TO CBETA B CIIEKTP.
OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.
Pa3)1e.11 12. KBaHTOBbBIE sIBJIEeHUS
OmneiThl Pe3epdopaa u manerapHas mozaens aroma. Moaens atoma bopa. Mcnyckanue u nornomienue cBeta aromoM. KBantel. JInHeiuaTeie
CHIEKTPHI.
PamnoaktuBHOCTh. Anbda-, Oera- um ramma-usnydenus. CrtpoeHwe aTomMHOro sapa. HykimoHHas Mopenb atoMHOro siapa. M30Tomsl.
PanuoaktuBHbie npeBpanienus. [leproa nonypacnana aTOMHBIX Ep.
SnepHble peakiu. 3aKOHBI COXPAHEHUS 3apsS0BOI0 U MAaCCOBOIO YHCEN. DHEPrusl CBSI3M aTOMHBIX siaep. CBs3b Macchl U SHEpruu. Peakunn
cuHTe3a u nenenus saaep. Mcrounuku sneprun Comnnina u 38€31 (MC).
SAnepnas sHepretuka. JleiicTBUs paAloaKTUBHBIX W3JTydeHUH Ha kuBble opraHuzMsl (MC).
Hemoncmpayuu
1. CrexTpsl U3JIYyICHUS U TIOTJIOMIECHHUS.

NoO U A LN
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2. CrekTpbl pa3jInyHbIX Ta30B.

3. CrnexTp Bomopo/a.

4. Hab6mronenue tpekoB B kamepe Bunbcona.

3. Pabora cuéTurika HOHU3UPYIOIUX U3TYICHUH.

6. Peructpanus uznydeHus NpupoJHbIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopuwie pabomol u onvimul

1. Habuntoienne CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).
3. N3mepenue paaroakTuBHOTO (hoHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb

[ToBTOpUTENHEHO-0000IIAIOIINI MOIYIIb IPEAHA3HAUCH U1 CUCTEMATH3aluu U 0000IIEHUS TPEIMETHOTO COAEPKAHUS U OIBITA e TEIbHOCTH,
MPUOOPETEHHOTO MPU HM3YyYECHUH BCErO Kypca (U3HMKH, a TakKe JJIs MOAroTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHy IO (U3UKE IS
oOyuaromuxcsi, BHIOPABIINX ATOT y4EOHBIN MPeIMET.

[Tpr M3ydeHnn TaHHOTO MOJYJISl PEATH3YIOTCS M CUCTEMATH3UPYIOTCS BHIIBI ACSITEILHOCTH, HA OCHOBE KOTOPBIX 00€CIIeYrBACTCS JOCTIKCHUE
MPEeIMETHBIX M METalmpeIMETHBIX IJIaHHUPYEMbIX Pe3yIbTaTOB 00ydeHHs, (OPMHUPYETCS €CTECTBEHHO-HAy4YHasi IPaMOTHOCTh: OCBOEHHUE HAYYHBIX
METOJIOB WCCIICJIOBAHMSI SIBJICHUN MPHUPOIBI U TEXHUKH, OBJIAJICHUE YMCHHUSIMH OOBSCHITH (PU3UYCCKHC SIBICHUS, MPUMCHSS TOJYyYCHHBIC 3HAHUSA,
pemarh 3aJja4u, B TOM YUCJI€ KAUECTBEHHBIE U KCIIEPUMEHTAIbHBIE.

[IpuHIIMTIHATBEHO MEATETFHOCTHBIA XapaKTep JAaHHOTO pa3fiesia pean3yeTcs 3a CYET TOT0, YTO yUYallUuecs BBHIMOTHSIOT 3a/1aHusl, B KOTOPBIX UM
MpeaJiaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUW Pacro3HaBaTh U HAYYHO OOBACHITH (PU3UUECKHUE SBJICHUS B OKPYXKAIOIIEH MPUPOE U MOBCEIHEBHOM KU3HU;

MCIIONIb30BaTh HAy4YHbIE METOJNbI HCCIEAOBaHUs (PU3NYECKHUX SBICHUI, B TOM YHCIE AJI MPOBEPKU THUIOTE3 U TMOJYYEHHUS TEOPETUUECKUX
BBIBOJIOB;

OOBSCHATH HayuHble OCHOBHI HambOojee BaXKHBIX JOCTIDKEHHUH COBPEMEHHBIX TEXHOJIOTUH, HampuMep, MPAaKTHUYECKOTO HCIIOIb30BaHUS
Pa3IUYHBIX UCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB DHEPTHUHU.

Kaxxgast ©3 TeM 1aHHOTO pa3jena BKII0UaeT IKCIEpUMEHTaIbHOE UCCleIoBaHe 00001maromiero xapakrepa. Pa3ien 3asepiiaercss mpoBeeHHEM
JTUArHOCTUYECKOW M OIIEHOYHOM PabOThI 32 KypC OCHOBHOM IIIKOJIBI.

Kpurepun u HOpMbI OLIEHOK 110 pHU3HKe
OHEHKCI YCHIHbBILX Omeemoe yuauiuxc.

OreHka S cTaBUTCS B TOM ClIydae, €ClId yJalluiics MoKa3bIBaeT BEPHOE NOHUMaHKe (U3NYECKOM CYIIIHOCTH pacCMaTpUBaEeMbIX SBJICHUN U
3aKOHOMEPHOCTEM, 3aKOHOB ¥ TEOPUM, AAET TOUHOE ONPEEIIEHNE U UCTOJIKOBAHUE OCHOBHBIX IOHSTHUH, 3aKOHOB, TEOPUH, a TAK)KE IPABUIIBHOE
ornpezeneHne GU3NYECKUX BETUUHH, UX €IUHUII U CIOCOO0B M3MEPEHUS; PABUILHO BHITIOIHSAET YEPTEKHU, CXEMBI U I'paUKH; CTPOUT OTBET IO
COOCTBEHHOMY ITJIaHY, COMIPOBOXK/IAET PacCKa3 HOBBIMHU MPUMEpPaMH, yMeeT IPUMEHUTh 3HAHUS B HOBOM CUTYAIMH MTPU BBINOJIHEHUH TPAKTUYECKUX
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3aJJaHU; MOXKET YyCTAaHOBUTH CBSI3b MEXKAY M3y4aeMbIM U paHee U3y4YE€HHBIM MaTEpPHAJIOM 0 Kypcy (PU3MKH, a TAK)KEe C MaTepHalloM, YCBOEHHBIM IIpU
M3Y4YEHUU JPYTUX MPEIMETOB.

OreHka 4 cTaBUTCS, €CIIU OTBET YUYEHUKE yIOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha OLIEHKY 5, HO JIaH 0€3 UCI0JIb30BaHUSI COOCTBEHHOTO
IJIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUS 3HAHUI B HOBOU CHTYyaIu, 0€3 UCTIOIB30BaHUS CBSI3CH C paHee N3yuYeHHBIM MaTePHAIOM U MAaTEPHUAIIOM,
YCBOCHHBIM MPU U3YUYEHUU APYTUX MPEAMETOB; €CIIU YUaluiics TOMYCTHII OJHY OIMOKY WM He Oojiee IBYX HEJ0YETOB U MOXKET UX UCIIPABUTh
CaMOCTOSITENTLHO WJIN C HEOOIBIIONW TOMOIIBIO YUUTEIS.

Onenka 3 cTaBUTCS, €CITU yYaIIUKACS TPABMIIHO MIOHUMAET (PU3UIECKYIO CYIIIHOCTh PACCMATPUBAEMBIX SIBIICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE
UMEIOTCS OT/ICJIbHBIC IPOOEIBI B YCBOCHUH BOIIPOCOB Kypca (PU3HKH, HE MPETSTCTBYIOIIUE TATBHEHIIIEMY YCBOSHHIO IPOrPAMMHOTO MaTEpUaa;
yMeeT MPUMEHSTH MOTYICHHBIC 3HAHUS TPU PEIICHUH MPOCTHIX 33]1a4 ¢ UCIIOJIB30BaHUEM T'OTOBBIX (DOPMYIT, HO 3aTPYIHSCTCS IPH PEIICHUH 3aja4,
TpeOyIoIMX Mpeodpa3oBaHus HEKOTOPBIX GOPMYI; JOMYCTUI HE OoJiee OAHON IpyOoit OIMOKY U IBYX HEJA0YETOB, HE OoJiee OJTHOM rpyOoit 1 OHON
Herpy0oii ommobKku, He 60iee IBYX-TPeX HErPyOBIX OMTMOOK, OJTHOW HErpyOOi OMMOKHN U TPEX HEJOYETOB; JOMYCTUI YEThIPE WU MSATH HEIOYETOB.

Or1reHKa 2 CTaBUTCSI, €CTIU yYalTUNCS HE OBJIa/IeN OCHOBHBIMH 3HAHUSMH U YMEHUSMH B COOTBETCTBHH C TPEOOBAHUSIMHU MTPOTPAMMBbI U IOTTYCTHJIT
0oJIblIIe OIIMOOK M HEAOYETOB, YEM HEOOXOAMMO JJISI OLICHKH 3.

Ipumeuyanue: [Ipu OreHNBAaHNN YCTHBIX OTBETOB YUAIIUXCSI [IEIECO00pA3HO MPOBEACHUE TIOAIEMEHTHOTO aHAJIN3a OTBETa Ha OCHOBE MPOTPAMMHBIX
TpeOOBaHUI K OCHOBHBIM 3HAHUSIM M YMEHUSAM YUALIUXCS, a TAK)KE CTPYKTYPHBIX 3JIEMEHTOB HEKOTOPBIX BUAOB 3HAHUI U YMEHHM, YCBOEHUE KOTOPBIX
11e1eco000pa3HO CYUTATh 00s3aTENIbHBIMU pe3yJIbTaTaMU O0yUYEeHUSI.

Hwxe npuBeersl 0000IEHHBIC TUTAHBI OCHOBHBIX 3JIEMEHTOB (DU3HUYECKUX 3HAHUM.

Onemenmui, 8bl0eNIeHHbIE KYPCUBOM, CUHUMAIOMCA 0083aMeNbHLIMU Pe3VIbMmamamy 00yyeHus, m.e. 3mo me MUHUMAIbHble MPebo8aHUs K OMEemy
yuaujeeocs 6e3 blNOTHEHUsL KOMOPbLIX HEBO3ZMONCHO BbICMABIEHUE YO0BIeMEOPUMENIbHOU OYEHKU.
DusuyecKoe siBJICHUE.

1. Ilpusnaku senenus, no KOMopvimM OHO OOHapy’cusaemcs (uiu onpeoenexue)
2. VYcnoBus Ipu KOTOPBIX MPOTEKAET SIBICHUE.

3. CBs3b IaHHOTO SIBJIICHUS C JPYTUMU.

4. ObvacHeHue s61eHUs HA OCHOBe HAYYHOU MeopUul.

5. Ilpumepul ucnonvzosanus saenieHus Ha Npakmuke (Ui Nposieienus 8 npupooe)

DuU3nYeCKH ONbIT.

1. Ilenv onvima
2. Cxema onvima
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3,
4,
5,

VYcnoBus, IpU KOTOPBIX OCYILIECTBISETCS OIBIT.
Xon onbITa.
Pesynomam onvima (eco unmepnpemayus)

du3znyeckasa BeJIMYUHA.

1.

Nk

6.

Haszsanue eenuuunvl u ee ycnosnoe ob6osnavenue.
Xapaktepu3yeMblii 00BEKT (SBJIECHUE, CBOMCTBO, MTPOIECC)
Onpenenenue.

Dopmyna, ceazvl6arOWaAs OAHHYIO 8ENUUUHBL C OPYUMU.
Eounuyvr usmepenus

Crioco0bl U3MepeHus BEIUYUHBI.

Pduznyeckuii 3aK0H.

I.
2.
3.
4.
3.

CrnoBecHast GopMyTUpOBKa 3aKOHA.
Mamemamuueckoe 8vipasiceHue 3aKoHdA.

Onvimul, noomeepacoarowyue cnpageorusoCcms 3aKOHA.
IIpumepvl npumenenus 3aKoHa Ha NPaKMuKe.

VYcioBHs TPUMEHUMOCTH 3aKOHA.

dusnyeckas Teopus.

1.
2.
3.
4.
3.

OrnbITHOE 000CHOBAHKE TEOPHH.

OcHnosHhole NOHAMUA, NOJIOJHCEHUA, 3AKOHbL, NPUHYUNDBL 6 MEOPUU.

OcHosHbie credcmsus meopuul.
[IpakTHdeckoe NpUMEHEHUE TEOPHH.
I'paHUIBI TPUMEHUMOCTH TEOPHH.

IIpudop, MmexaHu3M, MalIMHA.

1.
2.
3.
4.

Hasnauenue ycmpoucmsa.

Cxema ycTpoicTBa.

Tpunyun oeticmsusi ycmpoticmea

IIpasuna nonv3osanus u npumeneHue ycmpoucmaa.

DusuyecKue u3MepeHus.

1.

ol

Onpedenenue yenwvl 0ellenus u npedena usmepeHus npubopa.

Onpedenamo abcontomuyro nopewHocmy usmepeHus npubopa.

Omobupambe HYJHCHBIIL NPUOOP U NPABUTLHO BKIIOUAMb €20 8 YCHAHOBK).

CHumame nokazanus npubopa u 3anucvléams Ux ¢ y4emom abcoatomuol NOSPeutHoCmu UsmMepeHusl.

OnpenensiTb OTHOCUTENBbHYIO IOTPEIIHOCTD U3MEPEHUH.
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OueHKa RUCbMEHHBIX KOHMPOJbHBIX PAdOm.

O!!emca 5 craBuTCH 3a pa60Ty, BBIIIOJIHCHHYIO ITOJIHOCTBIO 0e3 omMOOoK U HEA0YETOB.

Ouenka 4 craBUTCs 32 pabOTY, BBIOJIHEHHYIO MIOJHOCTHIO, HO MPH HAJTMYUU B HEH He OoJiee 0JHOI Herpy0oil ommOKy 1 OTHOTO HeloveTa, He 0olee
TPeX HEI0YETOB.

Ouenka 3 craBUTCS, €CJIM YYEHUK IPABUIBHO BBITOJHUII HE MeHee 2/3 Bcell paboThl Wi JOIyCTHII He OoJiee 01HOM Ipy0oi OIIMOKH U ABYX
HE/I0YETOB, He OoJiee 0/IHOM IpyOol M OAHOM HerpyOoi ommnoOkH, He 6oJee TpeX HerpyObIX OMMOOK, OJHON HETpyOOoil OIIMOKH U TPeX HEJT0YETOB, IIPH
HAJIMYUH YETHIPEX-TISITH HEJOYETOB.

OneHka 2 CTaBUTCSI, €CIIM YUCIIO OMMOOK U HEIOYETOB MPEBBICHIIO HOPMY JUUIsl OIICHKH 3 MJIM MTPaBUIIHLHO BBITOJHEHO MeHee 2/3 Bcelt paboThl.

J1J1s1 OLIEHKU KOHTPOJBHBIX U MTPOBEPOUYHBIX PabOT MO PEHICHUIO 33/1a4 yI00HO MOJIb30BaATHCSI 0000IEHHON HHCTPYKIIMEH O MTPOBEPKE MUCHMEHHBIX
paboT, KoTopas MpUBEACHA HUXKE.

Ouenka npakmuuecKux paoom.

Ogemca 5 CTaBUTCA, CCIIN yanHHﬁCH BBITIOJIHACT pa60Ty B IIOJIHOM O00BEME C CO6J'IIO)ICHI/ICM HCO6XO,Z[I/IMOI7I MMOCJICAOBATCIIBHOCTH ITPOBCACHUS OIILITOB
n I/I3MepeHI/II71; CaMOCTOATCIIBHO U pallHOHAJIIbBHO MOHTHPYCT HCO6XOI[I/IMO€ O6OPYI[OB8.HI/I€; BCC OIIBITHI MTPOBOAUT B YCIIOBUAX U PCIKHUMAX,
O6€CH€‘II/IBaIOHII/IX MOJIYYCHHEC MPABUJIBHBIX PE3YJIIbTATOB U BHIBOJIOB, CO6J'[IOI[&€T Tp€6OBaHI/I$I MMpaBUJI TCXHUKU 6630HaCHOCTI/I; IMPaBUBHO U AKKYPAaTHO
BBITTIOJIHACT BCC 3aIlMCH, Ta6J'II/II_[LI, PUCYHKH. qepTe)KI/I, Fpa(l)I/IKI/I, BBIYUCJICHUS; TPABUJIBHO BBINIOJIHACT aHAJIN3 HOFpCMHOCTCﬁ.

Ogemca 4 CTaBUTCA, €CJIN BBIITOJITHCHBI TpeGOBaHI/IH K OIICHKC 5, HO OBLIO JAOMMYIICHO ABA-TPU HEAOYCTA, HC Ooiee OIHOM Hery6OI>'I OIIMOKH U OJJHOI'0
HEaO0YCTA.

Ouenka 3 craBuTcs, €ciii paboTa BHIIIOJHEHA HE IOJHOCTHIO, HO 00bEM BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIIBHBIN pe3ynbTaT
Y BBIBOJI; €CIIM B XOJI€ MPOBEJICHUS OIbITA U U3MEPEHHsI ObLIH JIOMYIIEHbI OIIUOKH.

OueHka 2 cTaBUTCS, €Clid paboTa BHITIOJIHEHA HE TTOJTHOCTHIO M 00BEM BBHITIOJIHEHHON YacTH padOT HE MO3BOJISAET CAENATh MPABIIBHBIX BBIBOJIOB; €CITH
OTIBITHI, U3MEPEHHSI, BRIYHUCIICHHSI, HAOIIOICHUS IPOU3BOIMIINCH HEMPABIIBHO.

Ilepeuens omuook. [ pyovie owuoKu:
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1. He3nanue omnpeneneHuii OCHOBHBIX MOHSATHI, 3aKOHOB, ITPABHJI, OCHOBHBIX MOJIOKEHUHN TEOPHH, POpPMYII, OOIIEIPUHATHIX CHUMBOJIOB
0003HaueHHS (PU3NYECKUX BEIMYNH, CAUHHIL UX U3MEPEHUSI.

2. HeymeHue BbIACINUTH B OTBETE IJ1aBHOE.

3. Heymenue npuMeHsTh 3HAHUS JJIS PEHICHUS 33124 U O0BSICHEHUS! (PU3UUECKUX SBJICHUN; HETPaBIIILHO C(OPMYITUPOBAHHBIEC BOIIPOCHI 331aUl
WM HeBEpHbIE O0BSCHEHUS X0/1a €€ PelIeHHs]; He3HaHNe MPUEMOB PEIlIeHHUs 3a/]a4, aHAJIOTUYHBIX paHee PEelIeHHbIM B Kjlacce, OINOKH,
[IOKAa3bIBAIOLIUE HETIPABUIBHOE IOHNMAaHUE YCIOBMS 33/1a4i WJIM HENPAaBUIbHOE NCTOJKOBAHUE PELICHMUSL.

4. HeyMmeHue 4uTaTh U CTPOUTDH rpapuKu U MPUHIUITUATIBHBIE CXEMBI.

Heymenue noarotoButs K paboTe yCTaHOBKY WK 1a00paTopHOE 000PYI0BaHKE, IPOBECTHU OIBIT, HEOOXOIMMBIE pacueThl, UM UCII0JIb30BATh

MIOJIyYEHHBIE JTaHHBIE JJI BBIBOJOB.

6. HeOpexxHOE OTHOIIEHHUE K JIA0OPATOPHOMY O0OPYIOBAHUIO U H3MEPHTEIHLHBIM IPHOOpaM.
7. HeymeHnue onpenenuTh MoKa3aHUE U3MEPUTEIILHOTO Mprudopa.
8. Hapymenne TpeboBaHuil MpaBwi 6€30MaCHOTO TPYAa IPU BBITOJTHEHHH YKCTIEPUMEHTA.

Hezpybwvie owubku:

1. Herounoctu popmMyaupoBOK, ONPEACICHHH, TOHATHM, 3aKOHOB, TEOPHi, BBI3BAHHBIE HEMOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB
OTIpEeIEIIIEMOT0 TTOHATHUS, OUIHMOKH, BHI3BAHHBIE HECOOIIO/ICHUEM YCIOBUN MTPOBEICHUH OMBITA WIH U3MEPEHUH.

2. OmmuOKH B yCIOBHBIX 0003HAYECHUAX HA MPUHIMITHAIBHBIX CXEMaX, HETOYHOCTH YepTeKel, rpad)uKOB, CXEM.

3. IIpomyck miM HETOYHOE HAMCAHNWE HAUMEHOBAaHUH eJMHULl (PU3UUYECKUX BETUYUH.

4. HepauuoHanbHbIN BHIOOP X0/1a PELLICHUS.

Heoouemui
1. HepanuoHanbpHble 3aKMCH P BBIYUCIECHUSAX, HEPALMOHAJIbHBIE IPUEMbI BEIUNCICHUH, TPEOOpa30BaHUi U pEIIeHU 3a1a4.

Apudmerndeckue omMUOKU B BBIYUCICHUSAX, €CIIU 3TH OLUIMOKU TPy00 HE NCKAXAIOT PeaTbHOCTb MOJYYEHHOTO Pe3yJbTaTa.

OTtnenpHBIE MOTPEIIHOCTH B (POPMYIHPOBKE BOIPOCA UM OTBETA.

HeOperxHoe BbINOIIHEHHE 3aMucei, yepTexeid, cxem, rpaduKoB.

Opdorpaduueckne v MyHKTYallMOHHBIE OITHOKH.

9]

ol

IToaxoab! K OEHNBAHUIO IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs
[Ipy oueHMBaHUM IUIAHUPYEMBIX pe3yiabTaToB 00ydeHust ¢usuke ydammuxcs ¢ HOJA HeoOXoAuMMO yuduTHIBaTh TaKHE€ HHIAWBUIYyaJbHBIE
0COOEHHOCTH MX Ppa3BUTHUS, KaK: YpPOBEHb pa3BUTUS MOTOPUKU DYK, YPOBEHb BIIQJICHHUS YCTHOW SKCIPECCHBHOM pEeUbl0, YPOBEHb pPa3BUTHS
paboToCrOCOOHOCTH Ha YpoKe (MCTOIAeMOCTh ILIEHTPalbHOM HepBHOW cucTeMmsbl). Mcxoass W3 3TOro, ydumrTedb HCIONB3YET Ul ydal[uxcs
MHIUBUyaJIbHBIE (POPMBI KOHTPOJISL pe3yabTaToB oOyueHus ¢uzuke. [Ipu cHIKEHHOH pab0TOCIIOCOOHOCTH, BBIPAKEHHBIX HAPYIIEHUSX MOTOPUKHU
PYK BO3MOXKHO YBEJIMUEHHE BpeMs ISl BBHIIOJHEHHUS KOHTPOJIBHBIX U CaMOCTOSITENbHBIX pa0doT. KOHTpOibHBIE, CAMOCTOSTENIbHBIE U MPAKTHYECKHE
palboThl MpU HEOOXOJUMOCTH MOTYT MpPEUIaratbCs C HMCIOJIb30BAaHHEM 3JIEKTPOHHBIX CHCTEM TECTHPOBAHHWS, MHOTO MPOTrPaMMHOI0 OOECTeUeHHMs,
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o0ecrneurBaoIIero NepcoHuUIMPOBAHHBIN yUeT y4eOHbIX NOCTHXKEHUI o0ydaromuxcs. Tekymuid KOHTpoib B (popMe yCTHOTO ompoca Mpu HU3KOM
Ka4eCcTBE YCTHOM SKCIPECCUBHOM PeUH yHalIuxcsi HEOOXOMMO 3aMEHATh MUCbMEHHBIMU (pOpMaMHu.

CrnenmnanbHble YCJI0BHS peau3aliy AUCHUIINHBI

1. HeobGxoauMo mnpeaycMOTpeTh HaJIWYME IEPCOHAIBHBIX KOMIIBIOTEPOB, TEXHMUYECKUX IPHUCIIOCOOJCHMH (CHeuuanbHas KiaBUaTypa,
Pa3IMYHOTO BU/Ia KOHTAKTOPHI, 3AMEHSIOIIUE MBIIb, HKOUCTUKH, TPEKOOJIbI, CECHCOPHBIE IIAHIIETHI).

2. JlosmxkHBl OBITH CO3/aHbl yCIOBHUSA A (YHKIMOHMPOBAHUS COBPEMEHHOW HH(POPMALMOHHO-00pa3oBaTeiabHON cpenpl 1o  (usuke,
BKJTIOYAIOIIEH 3JIEKTPOHHBIE WH(OPMAIIMOHHBIE PECYPCHI, AIEKTPOHHBIE 00pa30BaTEeNbHBIE PECYPChI, COBOKYITHOCTh MH(OPMAIIMOHHBIX TEXHOJIOTHH,
TEJIEKOMMYHUKAIIMOHHBIX TE€XHOJIOTUH, COOTBETCTBYIOIUX TEXHUYECKUX CPEJICTB M TEXHOJIOTHH (B TOM uucie (uenl-TpeHakepoB, MHCTPYMEHTOB
Wiki, nudpoBbIX BUaEO MaTepuaioB U 1p.), 00€CIEUNBAIONINX JOCTHKEHNE KaXIbiM oOydaromuMmcs ¢ HOJA MakcuMallbHO BO3MOKHBIX JUISI HErO
pe3yabTaToOB 00y4EHUs.
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