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IHOACHHUTEJIBHAA 3AIINCKA

Jannas pabouass mporpamMma IpeaHasHadyeHa g ydamuxcs 5-9 kimaccoB MBOY
«BoouaeBckuii nurein» u paccuntana Ha 2023 — 2024 yueOHbIH TO.

1. depepanbHOr0O rOCyJapCTBEHHOIO 00pa30BaTEIBHOIO CTaHAAPTa OCHOBHOTO OOIIETO
oo6pazoBanus ([Ipukaz Munnpocsemnienus Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBad
MunuctepctBoM toctunuu Poccuiickoit @enepanuu 05.07.2021 r., per. Homep — 64101)
(mamee — ®I'OC O00),

2. @epepanpHoro 3akoHa ot 29.12.2012 Ne 273 «O6 obpa3oBanuu B Poccuiickoii
denepanumny;

3. Crparerun pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025 roxa,
yTBEpXJAeHHOU pacniopsikeHueM [IpaButenscTBa oT 29.05.2015 Ne 996-p;

4. Tlpuxaza MwunoOpaayku Poccum ot 17 mas 2012 1. Ne 413 «O06 yTBepKaeHUU
(dbenepanbHOTO TOCYAAapPCTBEHHOTO OOpa30BaTEILHOTO CTaHAApPTa CPEIHETO OOIIeTo
obpazoBanus» (3apeructpuponan 07. 06. 2012 r. N 24480)

5. Ilpukaza MunuctepcrBa mnpocsBemnieHuss Poccuiickoit Peneparum Ne 568 ot
18.07.2022 “O BHeceHMM U3MEHEHUN B (eiepalibHBIA TOCYIapCTBEHHBINH 00pa30BaTEeIbHBIN
CTaHAapT OCHOBHOTO o01iero obpa3zoBanus” (3apeructpupoBan 17.08.2022 Ne 69675)

6. Ilpukaza MunuctepcrBa npocBenieHus: Poccuiickoit @eaeparun ot 18.05.2023 Ne
370 “O6 ytBepxkaeHun (enaeparbHOM 00pa30BaTEIBHON MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus’ (3apeructpuponan 12.07.2023)

7. OOpa3zoBaTelbHOM TPOTpaMMbl  OCHOBHOro obmero obpazoBanus MBOY
«BonouaeBckuil TUIIen»

8. [IlpumepHo¥ amanTUpOBAaHHONW OCHOBHOUW 00pa30BaTEIbHON MPOrpaMMBbl OCHOBHOTO
oOmero oOpa3oBaHUs OOYYAIOMIUXCA C 3aJCPKKOW TICHUXWYECKOTO DPa3BUTHS (Iajee —
ITAOOIT OO0 3I1P),

9. AnanTHpOBaHHOW OCHOBHOW 00pa3oBaTENbHON MpOrpaMMBI OCHOBHOT'O OOIIEro
obpa3zoBanus odyyaromuxcs MbOY «BomoyaeBckuit Tumein».

Pabouas nmporpamma no yuebHomy npeamety «Pusnka» paspadorana Ha ocHoBe PI'OC
OOO, IIpumepHoil mporpamMmbl BOCHUTAHUS C Y4YETOM paclpeielE€HHBIX [0 KiaccaM
MPOBEPSIEMBIX TpeOOBaHUM K pe3ysibTataM ocBoeHHs OCHOBHON 00pa30BaTEIbHONU MPOTPaMMBbI
OCHOBHOTO 00111eT0 00pa3oBaHusl.

OO0mas xapakTepucTHKa yueOHOro npeamera « @usuka

Kypc ¢usuku — cucteMoo0pa3yromuii Ui €CTeCTBEHHO-HAYYHbIX Y4eOHBIX IMPEIMETOB,
MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruen, actpoHomueit u puzndeckoii reorpadueii. Guznka — 31O MPEIMET, KOTOPBII HE TOIBKO
BHOCHUT OCHOBHOM BKJIaJl B €CTECTBEHHO-HAyYHYIO KapTUHY MHpa, HO U MIPEJOCTaBIsIeT Haubosee
sICHBIE 00pa31bl MPUMEHEHUS] HAYYHOTO METO/1a MIO3HAHUS, T. €. CII0co0a MOIYyYEHHUS TOCTOBEPHBIX
3HaHuil o mupe. Hakonen, ¢u3nka — 3TO mpeaMeT, KOTOPbIM Hapsay € APYrUMH €CTECTBEHHO-
HAYYHBIMH MpeJAMETaMU JOJDKeH JaTh OOydarolluMcs MpeACTaBIeHUE 00 YBJIEKATEIbHOCTH
HAy4YHOI'O CCJIEIOBAHUS U PAJIOCTH CAMOCTOSITEIbHOTO OTKPBITUSI HOBOT'O 3HAHUSI.

OnHa U3 TIaBHBIX 337a4 (PU3MYEeCKOro oOpa3oBaHUs B CTPYKType 0OIero oopa3oBaHUs
COCTOMUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH U UHTEPECA K HayKe Y OCHOBHOM
Macchl 00Y4aroIMXCsl, KOTOPBIE B JalibHEHIIeM OyIyT 3aHATH B CaMbIX Pa3HO-00pa3HbIX cepax
nesitenbHOCTH. Ho He MeHee BayKHOM 3aauell SBISETCS BBIIBJICHHE U MOJArOTOBKA TAJIAHTIUBBIX
MOJIOJBIX JIIOACH JJIi TNPOJOJDKEHHS o00pa3oBaHMA U JaybHEimed npodeccnoHaabHOR
JeSTEIBHOCTH B 00J1aCTU €CTECTBEHHO-HAYYHBIX UCCIEIOBAHUN U CO3aHUU HOBBIX TE€XHOJIOT .
CornacHo MpUHATOMY B MEXAYHApOJHOM cooOliecTBe ompeseneHuo, «EcrecTBeHHO-HaYy4YHas
IrPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJIOBEKa 3aHMUMAaTh AKTHUBHYIO TPaXJAHCKYIO MO3ULHUIO IO
0O0IIECTBEHHO 3HAYUMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €r0 TOTOBHOCTh
MHTEPECOBAThCSl €CTECTBEHHO-HAYUYHbIMH HJeIMU. HaydHO IpaMOTHBIN 4eJIOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXICHHH MPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM



HayKaM ¥ TeXHOJOTHSAM, 4TO TPeOYEeT OT HEro CIEAYIOMINX KOMIETEeHTHOCTEH:

HAy4yHO OOBSACHATH SBJICHUS, OLEHUBaTh W IIOHMMAaTh OCOOEHHOCTH HAay4YHOTO
UCCIICIOBAHMS,

MHTEPIPETUPOBATh JIAHHBIE U HMCIIOJIb30BAaTh HAy4YHbIE OKA3aTEJIbCTBA JI IOITY4EHUS
BBIBOJIOB.

N3yuenne ¢pu3uku cnocoOHO BHECTH pelIAIoNnil BKIal B (OPMUPOBAHNUE €CTECTBEHHO-
HAy4YHOH IPaMOTHOCTH O0yYarOIIUXCS.

Henu usyvyenus yuedHoro npeamera «Pusuka»

Llenn wu3ydeHus (GU3MKA HAa YpOBHE OCHOBHOTO OOILIETO OOpa30BaHUS OIPEIETICHHI B
Konuenuun npenonaBanust yueOHoro npeamera «@Pusnka» B 00pa30BaTENIbHBIX OpraHMU3aIMsAX
Poccuiickoit  ®Deneparyu, peanu3yOIMX OCHOBHBIE —00mIe00pa3oBaTeNbHbIE MPOrPaMMBI,
yTBepKIEHHON pemeHneM Kosernn MunnctepeTBa mpocBenienuss Poccuiickoit denepanum,
npotokod oT 3 nexadpst 2019 r. Ne [IK-4BH.

Henwn n3ydenus: GuU3NKU:

nproOpeTeHne HHTepeca U CTpeMIICHH 00yJarouXcs K HAyYHOMY M3Y4YEeHHUIO IPUPO/IH,
pa3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHHA O HAyYHOM METOAE TMO3HaHUA ©  (HOPMHUPOBAHHE
HCCIIEZI0BATENILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

(dopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa MU3yUeHHs OCHOB CTPOCHHUS
MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

¢dbopmMHpoBaHUE TPEACTABICHUNA O POJM (U3MKH JUIS PA3BUTHUS APYIHX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHii;

pa3BUTHE TIPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeidl npodeccnoHaTbHOR
NeSITeIbHOCTH, CBA3aHHOW ¢ (DM3MKOM, MOArOTOBKA K JajbHeWIIeMy OOY4YEHHI0O B 3TOM
HaIlpaBJICHUU.

JlocTikeHue 3TuX 1Liejeil Ha ypoBHE OCHOBHOTrO 00Iero o0pa3oBaHUs 00ecIeurBaeTCs
pEILIeHUEM CIEIYIOIUX 3a4au:

npuoOpeTeHue 3HaHUI O TUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUYECKHX, TEIIOBbIX,
AIIEKTPHUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSAX;

npruoOpeTeHne yMEeHUI ONMUCHIBATh U OOBICHITH (GU3NUECKUE SIBICHUS C UCIIOIb30BaHUEM
MOJTYyYECHHBIX 3HAHUI;

OCBOCHHME METO/MOB pEIICHUs NPOCTEHIINX pPACYETHBIX 3aJad C HCIOJIb30BaHUEM
(bu3nyecKux MoJenel, TBOPUECKUX U MPAaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HAOII0AaTh IPUPOIHBIE SIBICHUS U BBIIOIHITH OMBITHI, JAOOPATOPHBIE
paboThI U IKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS C UCIIOJIB30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOGHHME NPUEMOB pPabOThl C HHpopManuen (QU3NUECKOro COJACpXKAaHUSA, BKIIOYAs
MH(OPMALIMI0O O COBPEMEHHBIX JOCTHMKEHUAX (PU3MKU; aHATU3 U KPUTUYECKOE OLIEHHWBaHUE
uHpOpMaIHH;

3HAKOMCTBO O chepaMu po(ecCHOHATBHON NESITEIPHOCTH, CBA3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTHKEHUIX (PU3NUECKON HAyKH.

Ha ocHoBe u3yuenus Marepuana Kypca (GU3UKH IPOAOKATh pa3BUBATh y YJalllUXCs C
HOJIA wmbicnuTenbHble ONEpanuu, Ipu U3ydeHUU (U3MYECKUX 3aKOHOB, TEOPHid; 0Opa3HOro,
JIOTMYECKOT0 MBIIIJICHUS, IIPU PEIIEeHUM 3a/ad; Pa3juyHble BHUJbl MaMATH U BHUMAHHUA, NPU
W3YYEHUH HAYYHOW JEATEJBHOCTH YUY€HBIX; (POPMHPOBATH HAYYHYIO peYb, C MPUMEHEHHEM
(Gu3nyeckol TEPMHMHOJIIOTMM Ha BCeX JTanax oOOy4eHHs U OCYHIECTBIATh KOPPEKLUIO
JIBUTATEJIbHBIX HAPYILIECHUH MIPU BBITOJHEHUH TPAKTUYECKHUX 33/1aHUH MM 1a00paTOPHBIX padoT.
MakcumanpHO CBSI3bIBATh MPUOOPETAaEMble 3HAHUSA C IPAKTUYECKOW JEATENIBHOCTBIO U
MIOBCETHEBHOM KM3HBIO yYallluXCs, pa3BUBaTh Yy4eOHYIO MOTHBAIMIO K I103HABaTEIbHOM
NEeSTEIbHOCTH.

IIpuHIUIBI ¥ MOAXOBI K PeaJu3alMi IPUMEPHOH aJalTUHPOBAHHON NIPOrPaMMbI

Hunamuunocms  eocnpuamus  yuyeonozo mamepuana. lIlpeamnonaraer HCHoONb30BaHHUE
3aJJaHMii 10 CTENEHH HapacTatoei TpygHocti. Cieayer nmoaouparh 3a1aHusl, PH BHITIOTHEHUN



KOTOPBIX HCTONB3YIOTCA JEHUCTBUS Pa3NUYHBIX aHAJIM3aTOPOB: CIIYXOBOTO, 3PHUTEIBHOTO,
KHHECTETUYECKOTO.

IIpunyun npooykmusHnou obpabomku ungopmayuy. B 1ensx Jydmero ycBOCHHS
nmpeaMeTa, padbodasl IporpaMma COCTABISETCS TaKUM 00pa3oM, YTOOBI MMETh BO3MOXKHOCTH
YBEJIIMYUTH KOJIUYECTBO YaCOB MO BCEM TeMaM, HCKIIOYHUTh HEOOs3aTelbHBbIC TEMbI, COKPATUB
00BEM TEOPETHYCCKOTO MaTephajja, COXPAHHB MPH ITOM Kak MUHHUMYM O0a30BBId YPOBCHB
MOATOTOBKH  OOYYarOmMXCs.  YIENuTh OoJyiblliee BHUMAHUE  HATJISAHO-DMIIHPUYECKOM
NEeATeNIbHOCTH. Teopus MOXKET M3ydaThCsi 0€3 BbIBOJA CIOKHBIX (hopmyi. 3amadu, TpeOyromue
MPUMEHECHHS CJIOKHBIX MAaTeMaTUYECKUX BBIUYUCICHUNA W (GOpPMYN, pelialTcs B Kiacce ¢
oMouIpl0 yuutend. B y4ueOHbIH mpoiiecc HEOOXOAMMO BKJIIOYATH 3aJaHUs, MPEAroiararomnme
CaMOCTOSITENIBHYIO 00pa0oTKy HH(OpMaKu 00yJArOIIMMHUCS C MCIIOIb30BAHUEM JI03UPOBAHHOMN
MOATAITHOM TTOMoIITH Tiefarora. [IpeaBapuTenbHO yuuTenb o0ydaeT paboTars ¢ HHGOpMaIUen mo
o0pa3iry, aaroputmy, BornpocaMm. OOyJaromuicss OCyIIECTBISET MEPEHOC MOKAa3aHHOTO CIocoba
00paboTku nHGOPMAIMK Ha CBOE WHIWBHIYAJIBHOE 3a1aHHE.

Ipunyun  unousudyanvrho-ouggepenyuposannoco  nooxoda. llpm  peanmzanuu
aJanTUPOBAHHOM MPOrpaMMbl HEOOXOAMMO HCIONIb30BaTh MU(D(epeHIIUpOBaHHBIA MOAXOA K
KaXJIoMy 00ydJaroleMy corjiacHo ero auarHosa u pexkomengamuii [IMIIK. B npornecce oOyuenus,
yUUTENb YYUTHIBAET TaKHe OCOOCHHOCTH O0Yy4aromerocsi, Kak pa3BUTHE JBHTaTeIbHOU cdepsl,
HapylieHue o61e MoTopuku (oOmas HaNpsHKEHHOCTh WIHM BSJIOCTh, HETOUHOCTh JBUXKEHUH,
napajuyu, mapes3bl, HAJIWYHE WX OCTATOYHBIX SIBIIEHUI); OCOOEHHOCTH PAaOOTOCMOCOOHOCTH
(yTOMIII€MOCTh, HCTOIIAEMOCTh, PACCESTHHOCTb, MPECHIIAEMOCTh, YCHIUYUBOCTh, TEMIT paOOTEHI;
yBeJIMYEHHE KOJTUYECTBA OMMOOK K KOHITY YPOKa WM MTPU OAHOOOPa3HBIX BUAAX JAESTEIBHOCTH).
ToHKWE MBIKEHUS TAbIIEB HEPa3BUTHI MPAKTUYECKU y BceX oOydarommxcs. [loaToMmy mepen
yUUTEIEeM CTOUT 3aJadya COBEPIICHCTBOBAHMS JBIKEHHH W CEHCOPHOTO pa3BUTHS TMpHU
BBITIOJTHCHUH TIPAKTHYECKUX U J1a00paTopHBIX padoT. Ilpu HEZ0oCTaTOYHOM pPa3BUTHH YCTHOU
pedd, TYrOyXOCTH TpU MPOBEICHUH TEKYIIEr0 U UTOTOBOTO KOHTPOJS MCIONB3YeT METOIbI,
oOjeryaroniyie JOCTH)KCHUS TIOJIOKUTEIIBHOTO pe3ysibTaTa W HE TPAaBMHPYIOIIYIO IICHXUKY
oOyuaromuxcs.

Ipunyun momusayuu K yyeHuro. ITOT TMPUHIUIT TOAPA3YMEBACT, UYTO KaXKJ0€ ydeOHOe
3a/laHue JOMKHO OBITh YETKUM, T.e. 00yJaronuiicst JOKEH TOYHO 3HATh, YTO HAJO CAeNarh AJis
MOJTy4eHUST pe3yibprata. Y oOydaromerocs B cliydae 3aTpyIHEHHUS JTOJKHA OBITh BO3MOKHOCTH
BOCIIOJIB30BATHCS OTIOPOM MO0 00pa3iLy, Mo aIropUTMY (3a0bLT - TOBTOPIO - BCIIOMHIO - ClIETIAl0).

OpHuM U3 myTell MOBBIMIEHUS MOTHUBALMHU M 3((EKTHUBHOCTH Yy4e€OHOU NeATEeIbHOCTH
SIBJIIETCA BKJIIOYCHHE YYaIUXCS B Y4€OHO-MCCIIENOBATENbCKYI0O M MPOEKTHYIO AESATEIbHOCTD,
KOTOpast UMEET CIIEAYIONIHe 0COOCHHOCTH:

e IeNMM W 337a4d OTHX BHUAOB JEATEIHOCTH YYAlIUXCS OMPEICIAIOTCS KaK MX
JMYHOCTHBIMU MOTHBAaMH, TaK U COIIMAILHBIMU. DTO 03HAYAET, YTO TaKas JESTEIbHOCTh J0JKHA
OBITh HANpaBlICHA HE TOJHKO HA MOBBIMICHHE KOMIETEHTHOCTH MOJIPOCTKOB B TMPEAMETHOMN
00JacTH onpeAeNeHHbIX YUeOHBIX TUCIUIUINH, HE TOJIBKO Ha pa3BUTHE UX CIIOCOOHOCTEH, HO U Ha
CO3aHKe MPOJYKTa, UMEIOIIETO 3HAYUMOCTb ISl IPYTUX;

e  y4yeOHO-HUCCIIeOBATENbCKas U MMPOEKTHAS NEATENBHOCTh I0OJKHA OBITH OPraHU30BaHa
TakKuM 00pa3oM, 4YTOOBI ydamuecs CMOTJIM PEeaJM30BaTh CBOM IMOTPEOHOCTH B OOIICHHH C
OJTHOKJIACCHHKAMH, Y4HuTelIsIMU U T. A. CTpos pa3nuyHOrO0 pojaa OTHOUICHHS B XOJe
LIeJICHAIPaBJICHHOM, TMOUCKOBOM, TBOPYECKOM M MPOJYKTUBHOM JEATEIBHOCTH, YyYalluecs
OBJIaJICBAIOT HOPMAaMH B3aMMOOTHOIICHUNA C Pa3HBIMU JIIOJBMHU, YMEHHSIMH MEPEXOAUTh OT
OJIHOTO BUJa OOIICHUS K APYromy, IpUOOpPETal0T HABBIKM MHIMBUIYATbHOW CaMOCTOATEIbHON
paboThI U COTPYTHUYECTBA B KOJJICKTHUBE;

e opraHuzanus y4eOHO-MCCIIEOBATENLCKUX M MPOEKTHBIX paboT o00ydaromuxcs
oOecreunBacT COYCTAHHE PA3JIMYHBIX BHUJIOB ITO3HABATEIHLHOW JEATEIBHOCTH. B 3THX BHmax
NESTENBHOCTH MOTYT OBITh BOCTPEOOBaHBI MPAKTUYECKU IFOOBIE CIMOCOOHOCTH MOAPOCTKOB,
peaNM30BaHbI JIMYHBIC IPUCTPACTHS K TOMY WM HHOMY BUAY JCSITCILHOCTH.



XapakTepucTHKA 0c00BbIX 00pa3oBaTeJbHBIX NOTPeOHOCTEH

®  HENpPEepBIBHOCTh KOPPEKIIMOHHO-PA3BUBAIOUIETO MpOIlecca, PeaJu3yeMoro Kak uepes
coJiep>kaHre 00pa30oBaTEeNbLHBIX 00IACTEH, TaK M B IPOLIECCE UHANBHUIYATLHOU PaOOTHI;

e BBEJCHHUE B COJEpPKaHHUE OOyUYEeHHsI CIIeUATbHBIX Pa3esioB, He MPUCYTCTBYIONINX B
[IporpammMe HOpMaIBHO Pa3BUBAIOIIUMCS CBEPCTHUKAM;

®  ICIMOJb30BAHKE CHEIUATBHBIX METOO0B, IPUEMOB U CPEACTB O0yUEHHUs (B TOM UUCIIE
CHEIHAN3UPOBAHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI), 00ECTIEUNBAIOIINX PEATH3AINI0 O0yUYESHHUS;

e  yHAMBHAYyaJIU3alMs o0y4yeHHs TpeOyeTcs B Oobllei CTENeHH, YeM Il HOPMAaTUBHO
pa3BUBAIOLIETOCS 00YJarOIIETroCs;

e HEoOXOQUMO HCIIOJIB30BAaHME OMOp C JAeTaju3anueil B ¢GopMe ajaroputMoB IS
KOHKpETH3allui  JEWCTBUM TPU  CaMOCTOSTENBHOM  paboTe, obOecmedeHne  0co0oit
MIPOCTPAHCTBEHHON M BPEMEHHOM OpraHu3alluu 00pa3oBaTeIbHON CPe/IbL.

e crenuaibHOe 00yYeHHE «IepeHOCY» C(OPMUPOBAHHBIX 3HAHUN U YMEHHUH B HOBbIE
CUTYallUH B3AaUMOJAECHUCTBUS C JEUCTBUTEIbHOCTHIO;

e cCrernualibHas MOMOIIs B Pa3BUTUM BO3MOXHOCTEH BepOanbHOW M HEeBepOaTbHOMN
KOMMYHUKAITUU Ha YPOKax (PU3HKH.

Mecto yueOHOro npeamera «®u3uka» B yueOHOM IJIaHE

B cootBetrctBun ¢ ®I'OC OO0 dusuka sBiaseTcss 00s3aTEIBHBIM MPEIMETOM Ha YPOBHE
OCHOBHOTO 00111eT0 oOpa3oBanus. JlaHHas mporpaMMa MpeaycMaTpuBaeT uzydeHue (Gpusmku Ha
0a30BOM ypoBHE B 00bEMe 10 2 1 B Henenmo B 7, 8, 9 m 10 kmaccax.

Coaep:xxanue yueOHoro npeamera «®u3nka
7 kiaacce

Pasnen 1. ®u3nka u e€ posib B NO3HAHUH OKPY/KAIOIIEro MHpPa

O®uzuka — Hayka o mpupone. Ssnenus npupoast (MC). dusmyeckue sBICHUSA:
MEXaHUYECKHE, TeIIOBBIC, SJICKTPUUECKUE, MAarHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

Ousnueckne BeIMUMHBL I3mepeHue Qusndeckux BenuuuH. Dusuveckue NPUOOPHI.
[TorpemnocTs n3MepeHnii. MexnayHapoaHas CUCTEMA €AVHULI.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKH M3Y4YaloT NMPUPOAY. EcTecTBEHHO-HAyUYHBIH
METOJ] TIO3HAHUA: HAOJIOEHHE, TMOCTAaHOBKA HAYYHOTO BOMNPOCA, BBIIBMIKEHUE THUIIOTES,
JKCIIEPUMEHT IO TPOBEpKE THUIOTe3, OObACHeHHWe HabmogaemMoro spieHus. OmnucaHue
(U3HYECKUX SIBJICHHUIA C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu
1. MexaHn4eckue, TEII0BbIC, AICKTPUICCKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. Ouznyeckue NOpUOOpPHl W MpoIEaypa MPSAMBIX HU3MEPEHU aHaJOrOBBIM U

1U(POBBIM IPUOOPOM.
Jlabopamopnvie pabomel u onvimul

1. OnpeneneHne 1eHbI JSICHUS TKATbl U3MEPUTEITHLHOTO MPUOOpA.

2. N3mepenne paccToOsHUMN.

3. N3mepenue 00bEMa KUAKOCTU U TBEPOTO TENa.

4. Onpenenenue pazMepoB MajbIX TEJ.

S. M3mepenne Temmneparypsl IPH MOMOIIM >KMIKOCTHOTO TEPMOMETPAa M JAaTYUKA
TEMIEPATYPHI.

6. [IpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH MOJETA MIAPHKa,

MYIICHHOI'O TOPU30HTAJIBHO, TEM 60.]1]:].].[6, yeM OOJIBIIIE BBICOTA IIyCKa.

Paznen 2. [lepponayaibHble CBeJleHUs 0 CTPOEHHH BellecTBA

CTpoeHHe BCHICCTBA: a4TOMbl W MOJICKYJIbI, HX pPa3sMCEpPhI. OHLITI:I, JOKa3bIBAOIINEC
JMCKPETHOE CTPOEHHUE BELIECTBA.

JBuwxxenue wvacTtul] BemiecTBa. CBs3b CKOPOCTH JBHXKEHUS YacCTHUI[ C TEMIIEpaTypoil.
bpoyHoBckoe nBmwxenue, auddysus. BzaumopelicTBue wyacTUIl BEIIECTBA: NPUTSDKEHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHUSL BEIECTBA: CTPOEHUE TIa30B, IKUIKOCTEH M TBEPIBIX
(kpucTauiMueckux) Teja. B3aumMocBsI3b MeXAy CBOMCTBAMHM BEILIECTB B Pa3HbIX arperaTHbixX



COCTOSTHUSIX M UX aTOMHO-MOJICKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu

1. HaGmronenne 6poyHOBCKOTO JBHYKEHUS.

2. Ha6monenue nuddysumn.

3. HaGimroieHne  siBeHHA, OOBSCHSIONMIMXCS MPUTSHKCHHEM WIA OTTAIKHBAHHUEM

YaCTHII BEIIECTRA.
Jlabopamopuvie pabomot u onvimul

1. Ornenka aramMerpa aToMa METOAOM PSIIOB (C UCIIONIb30BaHueM (oTorpaduii).
2. OMBITH IO HAOJIFOICHUIO TETIOBOTO PACITUPEHHSI Ta30B.
3. OnbITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO TIPUTSIKCHHSL.

Pa3nen 3. J/IBu:xeHMe M B3auUMo/ieilicTBHE TeJl

Mexanuyeckoe aBuxkeHue. PaBHOMepHOe M HepaBHOMEpHOE JABUKeHUE. CKOpOCTb.
CpenHss CKOpoCTh IPU HEPABHOMEPHOM JIBH>KEHHUH. Pacuér myTh ¥ BpeMeHH IBHKEHUS.

SlBnenue uHepuuu. 3aKOH WHepUUU. B3aumojneilcTBue Ten Kak MpPUYMHA WU3MEHEHUs
CKOpOCTU JIBMKEHHUA Tell. Macca kak Mepa MHEpTHOCTH Tena. [ImoTHocTh BemiecTBa. CBs3b
TUIOTHOCTHU € KOJIMYECTBOM MOJICKYJT B €TUHUIIC 00bEMA BEIIECTBA.

Cuna kak xapakrtepucTtuka B3aumoneuctBus ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SBJI€HHE TATOTEHUS U cujia TshbkecTr. Cuiia TSHKECTH
Ha apyrux miaHetax (MC). Bec tena. Heecomocth. CriokeHHE CHII, HANTPABJICHHBIX 1O OJTHOU
npsimoid. PaBHogeicTByromas cui. Cuna TpeHus. TpeHne cKoJbXeHUs U TpeHue nokos. Tpenue
B nipupoje u Texauke (MC).

Hemoncmpayuu

1. HabmroieHne MexaHU4ecKOro BHKEHHS Tena.

2. H3mepenne ckopocTy IPSIMOJIMHEWHOTO IBUKEHHS.

3. HaGnronenue siBeHUs] HHEPIIUH.

4, Habmronenve n3MeHeHus: CKOPOCTH MPU B3aUMOICHUCTBUH TEJL.

5. CpaBHeHHME Macc 10 B3aUMOJECHCTBUIO TEII.

6. CrnosxeHue cuil, HapaBJIEHHBIX 110 OJJHOU MPSIMOH.

Jlabopamopnuvie pabomul u onvimul

1. OnpeneneHre CKOPOCTH PaBHOMEPHOTO ABM)KEHUS (LIapyKa B )KUIKOCTH, MOJIETH
ANEKTPUYECKOTO aBTOMOOUIIS | T. 11.).

2. Onpenenenue cpeiHel CKOPOCTU CKOJIbKEHUS OpyCKa WM IIapyKa M0 HaKJIIOHHON
IIJIOCKOCTH.

3. OnpeneneHue MIOTHOCTH TBEPAOIO Tea.

4. OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsKeHUs (aedopManuin) mpyKIUHbI
OT NPUJIOKEHHOMN CHUJIBL.

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHHS OT BEca Tella

1 XapakTepa COMPUKACAIOIINXCS ITOBEPXHOCTEH.

Paznen 4. /laBiienue TBEPABIX TeJl, sKUAKOCTEN U ra3oB

JaBnenne. CriocoObl yMEHBIIICHHSI U YBETTUUCHUS 1aBlicHus. J{aBiieHne ra3a. 3aBUCUMOCTh
JaBJICHHs ra3a oT 00bEMa, TeMriepatypsl. [lepenaya naBiaeHust TBEPABIMU TEIAMH, )KUIKOCTIMU U
razamu. 3akoH llackansa. [IHeBmMaTmyeckne MamMHbBL. 3aBUCHMOCTH JIaBJICHHUS JKUJIKOCTH OT
ryounsl.  'mapocratmueckuit  mapagokc. CooOmaromuecss cocynabl.  ['mapaBindeckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atmochepHoe naBieHue. [IpUUMHBI CYIIECTBOBAHMS BO3IYLIHON
o6onoukn 3emnu. Onwir Toppuyemnu. M3mepenue atmochepHOro IaBieHUS. 3aBUCUMOCTh
atMoc(epHOrO MJaBICHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(EpHOTO JTaBJICHHUS.

JleficTBHE XUIKOCTHU U Ta3a Ha MOIPYKEHHOE B HUX Te€J0. BrITankuparomas (apxuMe08a)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.



Hemoncmpayuu
3aBUCHUMOCTB JaBJIEHUS I'a3a OT TEMIEPATYPHI.
Ilepenava naBiieHMs )KUIKOCTBIO U Fa30M.
Coo0maromuecs: CoCy/bl.
I'mppasnrueckuii mpecc.
[IposiBnenue aeiicTBrs aTMOC(HEPHOTO JaBICHUS.
3aBUCHUMOCTh BBITAJIKUBAIONICH CHIBI OT 00BbEMA MOTPYKEHHOM YacTH Tela U
IJIOTHOCTHU KUJAKOCTH.
7. PaBeHCTBO BBITAJIKMBAIOLLEH CUJIBI BECY BBITECHEHHOU KUAKOCTH.
8. VcnoBue muaBaHus Te: IJIABAHME WM TOTPYKEHUE TeNl B 3aBUCHUMOCTU OT
COOTHOUICHUS IUIOTHOCTEN TeJa U KUIKOCTH.
Jlabopamopnsie pabomul u onvimul

oukrwdE

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJAE OT 00BEMa MOTPYKEHHOU B
KHUJIKOCTb YaCTH TEJIA.

2. OmnpeneneHne BBITAIKUBAIOUIEH CHIIBL, AEMCTBYIOLIEN Ha TEIO, MOTPYKEHHOE B
XKHUJIKOCTB.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIECH CHWIIBI, JCHCTBYIOIEW Ha TEIO B
KHUJIKOCTH, OT MaccChl TeJIa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAJIKNUBAIOIIEH CUIIbI, IEHCTBYIOIIEH

Ha TENO B JKUIKOCTH, OT 00bEMa MOTrpy>KEHHOW B >KUIKOCTh YAaCTU Tella U OT IJIOTHOCTH
KUIKOCTH.

5. KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYMPOBAHME JIOAKHU U ONpEACIICHHUE €€
rpy30I0ABbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPrust

Mexanudeckas pabota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pbIvar, 6JI0K, HAaKJIOHHAs MI0CKOCTh. [IpaBuiio paBHOBecHs ppIyara.
[IpumeHeHue mnpaBuiIa paBHOBECHS pblyara K OJoKy. «3osotoe mpaBmiio» MexaHuku. KIIJ]
MPOCTBIX MEXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. KuHeTmueckas W mnoTeHUManbHas 3Heprus. lIpeBpaienue
OJIHOTO BH/Ia MEXaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHHUSI SHEPTUU B MEXaHUKE.

Hemoncmpayuu

1. [TpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomot u onvimul

1. Omnpenenenrie paboOThl CUJIBI TPEHUS MPH PABHOMEPHOM JBIDKEHUM Tela IO
TOPH30HTAIEHOW TOBEPXHOCTH.

2. HccnenoBanue ycnoBUid paBHOBECHS pbluara.

3. N3mepenune KII/] HakTOHHOM MITOCKOCTH.

4. N3yuenne 3akoHa COXpaHEHUsI MEXaHHMYECKOW SHEPTUH.

8 kiace

Pazgen 6. TenioBblie iIBJIeHUSA

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETHUECKON TEOPUH CTPOCHHUS BellecTBa. Macca
Y pa3Mepbl aTOMOB U MOJIEKYJ1. OTbIThI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKON TEOPHH.

Monenu TBEPAOTO, JKUIKOTO 1 Ta3000pa3HOr0 COCTOSTHU BemecTBa. Kpucranmndyeckue u
amopdusie Tena. OOBsICHEHUE CBOWCTB Ira30B, JKUJIKOCTEH U TBEP/BIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuBaHME€ U KanWUIApHbIE sBiIeHUS. TersioBoe
paclIupeHue U CHKATHE.

Temnepatypa. CBsi3b TEeMIIEpaTypbl CO CKOPOCTBHIO TEIUIOBOTO ABUKEHUS YACTHLI.

Buyrpennsis sneprus. CriocoObl M3MEHEHHsSI BHYTPEHHEHW SHEpPruM: Tervionepenada u
coBepleHre padboThl. Bupl Temionepeaun: TeIIONpOBOIHOCTh, KOHBEKIIHS, U3IYICHHUE.

KonuuecTBo TemioTel. YaenbHas TEIMIOEMKOCTh BelIECTBa. 1eMI000MEH U TEIJoBOe
paBHOBECHE. YpaBHEHHE TEIUIOBOTO OajaHca.



[InaBneHue u oTBEepACBaHNE KPUCTAIUTMUECKUX BEIIECTB. Y A€NbHAs TEIUIOTA MJIABICHHUS.
[TapooGpazoBanne u konmeHcanus. HMcmapenne (MC). Kunenwe. VYaenpHas Terora
napoobpazoBaHusi. 3aBUCHUMOCTh TEMIIEPATypbl KHUIEHUS OT aTMOC(EpPHOTO IaBIICHUS.
Brnaxxnocts Bo3myxa.

DHeprus TOIIMBa. Y IeJbHasl TeII0Ta CTOPaHus.

[TpuHIMIIEL paboTsI TEIJIOBBIX JIBUraTese. KII/ TETJIOBOTO
neurarens. TernnoBble ABUTATENH U 3alUTa OKpyxarotiei cpeast (MC).

3aK0H COXpaHEHHUs U MPEBPAIICHUS YHEPrUH B TETUIOBBIX mporeccax (MC).

Hemoncmpayuu

1. Ha6mronenne 6poyHOBCKOTO JBHYKEHUS.

2. Ha6monenue nuddy3um.

3. HaGmronenue siBieHn cMauMBaHUS M KalTMJUISIPHBIX SIBICHUH.

4. HabGroieHre TerioBoro pacmpeHus Tell.

S. W3Menenue pnaBiaeHHs Ta3a 0OpU HM3MEHEHHMM O0O0bEMAa UM HArpeBaHUU WIH
OXJIAXK/ICHUU.

6. [TpaBuna u3MepeHus TeMIepaTyphl.

1. Bupasl Terionepenaum.

8. OxmnaxieHre Ipu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepuieHHH padOThl BHEITHUMH CHIIAMH.

10. CpaBHeHuE TETIOEMKOCTEN Pa3InYHBIX BEIIECTB.

11. HabGiroieHne KureHusl.

12.  HalGmropeHue MOCTOSHCTBA TeMIEPaTyphl IPU IJIaBICHUU.

13. Mojenu TEIUIOBBIX ABUTATEIICH.

Jlabopamopnsie pabomul u onvimul

1. OnBITHI 110 OOHAPYKCHUIO IEHCTBUS CHIT MOJICKYIISIPHOTO TIPUTSIKCHHSL.

2. OnBITHI 110 BRIPAIIMBAHUIO KPUCTAJIIOB TTOBAPEHHOM COJIM WIIH caxapa.

3. OMnBITH 10 HAOIIOJEHUIO TEIUIOBOTO PACHIUPEHUS T'a30B, KUIKOCTEH U TBEPIBIX
TeN.

4, Ormpezenenue 1aBlieHNs BO3AyXa B OAJIJIOHE MITPHUIIA.

5. OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JABJICHHS BO3JyXa OT €ro o0béma u
HarpeBaHus WIN OXJIAXKICHHUS.

6. [IpoBepka rumore3bl JTHMHEHMHON 3aBUCHMOCTU JJIMHBI CTOJOWKA >KUIKOCTH B
TEPMOMETPHUECKON TPYyOKE OT TEMITEpaTypHhI.

7. HabGmtoieHne n3MeHeHus: BHYTPEHHEH YHEPTUH Tela B pe3yabTaTe TeIuionepe aun
1 pabOThI BHEIIHUX CHJI.

8. HccnenoBanue siBneHUs TEIUIOOOMEHA MPH CMEIIMBAHUU XOJOIHON W Topsdeit
BOJIBI.

0. OmnpeneneHrne KOJIUYECTBA TEIUIOTHI, MOITYYSHHOTO BOJOW MpPH TEIUNIOOOMEHE ¢
HarpeThiM METAITTUICCKUM ITATUHIAPOM.

10. Ornpenenenue yaenbHOU TEMIIOEMKOCTH BEIIECTBA.

11. HccnenoBanue nporuecca uCrapeHus.

12. OrnpezeneHre OTHOCUTENBHOM BIIaKHOCTH BO3/yXa.

13. Onpenenenue yeabHON TEIIOTHI MIaBJICHUS JIbJA.

Pasnpen 7. DiiekTpu4eckue 1 MATHUTHBIC SIBJICHUSA

DnekTpusanusa Teil. J[Ba poaa 3JIeKTpUYECKUX 3apsAnoB. B3anmonaeincTBue 3apssKeHHBIX
Tein. 3akoH KynoHa (3aBUCMMOCTD CHIIBI B3aMMOJIEHCTBUS 3apsyKEHHBIX TEJ OT BEJIMUMHBI 3aPsI10B
U PACCTOSHUS MEX]y TeJIaMu).

Onexrpuueckoe none. HanpsxéHHocTh anexkTpuueckoro nos. [Ipunuun cynepno3unun
AJICKTPUYECCKUX T0JIeH (HAa KaueCTBEHHOM ypOBHE).

Hocurenu anexktpuyeckux 3apsaoB. DJIEMEHTapHbIN 3nekTpuueckuil 3apana. CrpoeHue
atoMa. [IpoBOTHUKM 1 AMAIEKTPUKHU. 3aKOH COXPAHEHHUS HIEKTPUYECKOTrO 3apsaa.

DNEeKTpUYECKU TOK. YCIIOBUS CYIIECTBOBAHMS AJIEKTPUUYECKOTO Toka. McTouHukm



MOCTOSIHHOTO TOKa. J[eWCTBUSA AJIEKTPUYECKOTO TOKa (TEMIOBOE, XUMHUYECKOE, MArHHUTHOE).
DJIEKTPUYECKUI TOK B )KHIKOCTAX U raszax.

Onexkrpuueckas unenb. Cuna Toka. Onekrpuueckoe HanpsbkeHue. ComnpoTHUBIEHUE
MPOBOJHUKA. YJEbHOE CONPOTUBICHUE BemecTBa. 3akoH Oma [ y4yacTka Ienu.
[locnenoarenbHOE U NapaJIEIbHOE COEMHEHUE TPOBOTHUKOB.

Pabota u MourHOCTh 35eKTprueckoro Toka. 3akoH Jxoyns—JIeHna. DnexTpuyeckue nenu
Y IOTpeOUTENH dIEKTPHUECKOM SHeprun B ObITy. KOpoTKOE 3aMBbIKaHHE.

[locTossHHBIE MarHuThHl. B3anMoneicTBHE IMOCTOSHHBIX MAarHUTOB. MarHuTHoOeE IIOJe€.
MarunuTtHoe noje 3eMIId U €ro 3HaueHHe JJIs KU3HU Ha 3emiie. OnbIT Dpcreaa. MarHutHoe nose
3JIEKTPUYECKOrO TOKa. [I[puMeHeHne 3eKTpOMariuToB B TeXHUKE. [[eficTBHe MarHUTHOrO MOJIs
Ha TIPOBOJHUK C TOKOM. OJEKTPOJABHUTATeNlb IMOCTOSHHOTO Toka. Mcmonb3oBaHue
3JIEKTPOJIBUTaTENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apanes. SBneHune dnekTpoMarHUTHOM MHAyKIMH. IlpaBuno  Jlenna.
OnektporeHeparop. CrocoObl TONYYCHHS JJIEKTPHUECKOW DSHEPruu. ODJIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUH.

Hemoncmpayuu

1. DJeKTpu3anus Ted.

2. JlBa poja 3J€KTPUUECKUX 3aps/10B M B3aMMOIEHCTBHE 3apsHKEHHBIX TEJI.
3. YCTpoUCTBO U JEHCTBHE IIEKTPOCKOIIA.

4. DnexTpocTaTHYeCcKasi MHIYKIUS.

S. 3aKOH COXpaHEHUs AEKTPUUECKUX 3aPsII0B.

6. [TpOBOJHMKY U AUINEKTPHUKH.

7. MopenupoBaHu€e CHIIOBBIX JIMHUHI 3JIEKTPUYECKOTO MOJIS.

8. HcTouHMKN MOCTOSHHOTO TOKA.

9. JleficTBUS 3IIEKTPUUECKOI0 TOKa.

10. DJIEKTPUYECKUI TOK B )KUJIKOCTH.

11. I"a3oBbIi1 pazps.

12. H3mepeHue cuibl TOKa aMIIEPMETPOM.

13.  H3mepeHHE IEKTPHUUECKOTO HANPSHKEHHST BOJIBTMETPOM.

14.  Peoctar u Mara3uH CONpOTUBJICHUH.

15. Bs3anMoelicTBiE TOCTOSHHBIX MAarHUTOB.

16. MopenupoBaHue HEBO3MOKHOCTHU pa3JeJIeHUs MOJIFOCOB MarHUTA.
17. MopenupoBaHHe MarHUTHBIX TIOJEH MOCTOSTHHBIX MarHUTOB.

18. OmneIT OpcTena.

19.  MarHuTHOE ToJIe TOKa. DIEKTPOMArHHT.

20.  JleiicTBHME MarHUTHOTO MOJISl HA IPOBOJHHUK C TOKOM.

21. DNeKTpOoABUTaTENb TOCTOSIHHOTO TOKA.

22.  HccnenoBaHue sSIBICHUS JIEKTPOMArHUTHOM MHAYKIUH.

23. Omnprter @apagest.

24.  3aBUCHUMOCTH HalpaBJICHUS HHAYKIIHOHHOI'O TOKA OT YCJIOBUHN €r0 BO3HUKHOBEHUSI.
25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie padomut u onvimul
OMnBITHI 110 HAOIOICHHUIO JIEKTPH3AIMY TeJI WHAYKIIUESH U ITPH COTPHUKOCHOBEHUH.
I/ICCHGIIOBaHI/Ie I[CﬁCTBH?I SJICKTPHUYCCKOIO IMOJISI Ha ITPOBOJAHUKHA U TUBJICKTPUKH.
CoOopka u mpoBepKa pabOThI ANEKTPUICCKOM LETH MOCTOSHHOTO TOKA.
H3mepenue u peryaupoBaHue CUIIbI TOKA.
W3mepenue u peryiupoBaHue HAMPSHKCHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYHIETO Ye€pe3 PpPe3ucTop, OT
COIIPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.

1. OHLITBI, ACMOHCTPUPYIOIIUC 3aBUCHUMOCTL OJJICKTPUYCCKOr0 COIPOTUBJIICHUA
MPOBOJIHUKA OT €T0 JUIMHBI, IIOMIAIN TIONEPEYHOTO CEYCHHUS M MaTepuraa.

8. [IpoBepka npaBuia CIOKEHUS HAPSKEHUN MTPU MOCIEI0BATEIBHOM COEAUHEHUHN

ook wdE



JBYX PE3HCTOPOB.

9. [TpoBepka mpaBuiia 1 CWIIBI TOKA MPH MapaJIIETIbHOM COCTMHEHUN PE3UCTOPOB.
10. Onpenenenre paboThI AIEKTPUIECKOTO TOKA, HIYIIET0 Yepe3 PE3UCTOp.

11.  OmnpexpeneHue MOITHOCTH MIEKTPHUECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.

12. HccrnenoBanue 3aBUCHMOCTH CHJIbBI TOKA, MAYLIErO YEPE3 JIAMIIOYKY, OT

HaIpsDKEHUs Ha HEU.
13.  Omnpenenenue KIIJ[ narpeBarens.

14.  HccnemoBaHue MarHUTHOTO B3aUMOICHCTBUS MIOCTOSTHHBIX MarHUTOB.

15.  3yyeHue MarHMTHOTO TOJIA IMOCTOSIHHBIX MAarHUTOB NPU HX OOBEIUHEHUU H
pa3eneHuN.

16.  HccnenoBanue AEHUCTBUS SJIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17.  OmubIThl, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHIJIBI B3aUMOJICHCTBHS KATYIIKHA C
TOKOM M MarHuTa OT CHUJIbl TOKA M HAIIPaBJICHUS TOKA B KaTYIIIKE.

18.  M3yyeHwue meliCTBUS MarHUTHOTO IOJISI HA IPOBOJHHUK C TOKOM.

19.  KoncrpyHnpoBaHue u u3ydeHue paboThl 3JEKTPOIBUTATEIS.

20. Nzmepenne KIIJI anekTpoaBuraTeIbHOW YCTaHOBKH.

21.  OmnbITHI 10 UCCIIEOBAHUIO SIBICHUS HIEKTPOMArHUTHON WHAYKIUH: UCCIICIOBAaHUE
W3MEHEHHI 3HAYCHHUS Y HANIPABJICHUSI WHIYKIIMOHHOTO TOKA.

9 kace

Pa3nen 8. Mexannuyeckue siBJICHUS

Mexannueckoe ABmxkeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOro JBW)KEHHA. PaBHOMEpHOe mpsMoiMHENHOe JBMXkeHHe. HepaBHOMepHOE
npsiMoJiuHeitHoe ABukeHue. CpenHsss U MTHOBEHHasT CKOPOCTh Tejla INpU HEPaBHOMEPHOM
JBUKCHHH.

Yckopenue. PaBHOyCKOpeHHOE TIPSIMOTHHEHHOE IBIKeHUE. CBOOOIHOE TTageHuEe. OIBITHI
lanunes.

PaBHOMepHOE nBIKEHHE MO OKpykHOCTHU. [lepuon u wactora oOpamenus. JIuneiHas u
yIJ10Basi CKOPOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH Herorona. Bropoii 3akon Hetorona. Tpernii 3akoH HeroTona. IlpuHumn
CYINEPIO3ULIMU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHHUS CKOJBXEHUS, CUIa TPEHUS
MIOKOSI, IPYTHE BUJIbI TPEHHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHUSA. YCKOpEHHE CBOOOJHOTO NaJeHUs.
Hewxkenue rianetr Bokpyr Connua (MC). IlepBas xocMuueckas ckopocTb. HeBecomocTh u
Meperpy3KHu.

PaBHOBecue MaTepuanbHOM TOUkH. AGCOMIOTHO TBEPIOE Teno. PaBHoBecue TBEpAOro Tena
C 3aKpEIUIEHHOM OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec tena. M3meHnenne mumnynbsca. MMiynbe cuibl. 3aKOH COXPAaHEHUS MMITYJIbCA.
PeaxtuBnoe aemxenue (MC).

Mexanunueckasi paboTa U MomHOCTh. PaboTa cun TskecTH, ynpyroct, TpeHus. Cs3b
sHepruu U pabotel. [loTeHUManpHas SHEprus Teja, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[loTenunanpHas sHEprus cxaTol npyxkuHel. Kunetnueckas sneprus. Teopema 0 KWUHETHYECKON
SHEpPruu. 3aKOH COXPAHECHUS] MEXaHUYECKON YHEPIUU.

Hemoncmpayuu
1. Ha6mronenrne MexaHM4eCKOTO IBM)KCHHS TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUYETA.
2. CpaBHeHue IyTei U TpaeKTOPUI ABMKEHMSI OHOIO U TOT'0 JK€ TEJIa OTHOCUTEIBHO

PAa3HBIX TEN OTCYETA.

3. N3mepenune CKOpoCTU U yCKOPEHHUS IPSAMOJIUHENHOTO JBUKEHUS.

4. HccrnenoBanne NPpU3HAKOB PABHOYCKOPEHHOT'O IBHYKEHUS.

S. Hab6nronenue nBMXEeHHS Tella IO OKPYKHOCTH.

6. HaOxnroneHne MeXaHWYECKHMX SIBJICHUH, NPOMCXOJAIIMX B CHUCTEME OTCUETa

«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENILHO KaOMHETa (PU3UKH.



7 3aBUCHMOCTb YCKOPEHHS T€Jla OT MaccChl TeJla U EUCTBYIOIIEH HA HETO CHUIIBI.
8. Habutoienue paBeHcTBa CUJl MPU B3aUMOJIEHCTBUU Tell.
9 N3meHeHune Beca Tella Ipu yCKOPEHHOM JBUKECHUU.

10. [lepenada umiynbca npu B3aUMOJICHCTBUN TEJ.

11.  IlpeoGpa3oBaHus SHEPrUM MPH B3aUMOCHCTBUHU TEIl.

12. CoxpaHeHue UMITyJIbca PU HEYIIPYTOM B3aNMOJEHCTBUN.

13.  CoxpaneHue uMmynbca npu abCOIIOTHO YIIPYTOM B3aUMOACHCTBUM.

14. HaGmronenne peakTMBHOTO IBHYKCHHUS.

15. CoxpaHeHue MEXaHU4EeCKOH SHEPrUuH MPHU CBOOOIHOM TaICHUH.

16. CoxpaHeHHME MEXAaHWUYECKOW HSHEPruM NpH ABWKEHUU Tella TMOJ JeHUCTBUEM
TIPY>KUHBL.

Jlabopamopnsie pabomul u onvimul

1. KoHcTpynpoBanue Tpakta Juist pa3roHa U JalbHEUIIEr0 PaBHOMEPHOIO JBUKECHHUS
HIapyKa UIH TEJIEXKKH.

2. OmnpeneneHne cpeHel CKOPOCTH CKOJIBXEHMs OpycKa WIN IB)KEHUS LIapuKa 10
HAaKJIOHHOM TIOCKOCTH.

3. OnpeneneHre yCKOpeHMsl Tejla MpU paBHOYCKOPEHHOM JIBUYKEHUM 110 HAKJIOHHOW
MJIOCKOCTH.

4. HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUKEHHUU
0e3 HavaJIbHOU CKOPOCTH.

S. [IpoBepka TUMOTE3BI: €CIU MPH PABHOYCKOPEHHOM JBWKCHHU O€3 HavyabHON

CKOPOCTH ITyTH OTHOCSITCS KK Psii HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU
OJIMHA-KOBEL

6. HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHUSI CKOJIBKEHHS OT CHJIBI HOPMAaJIbHOTO
TaBIICHUS.

7. Onpenenenue ko3P PUINEHTA TPEHUS CKOIbKEHHSL.

8. OnpeneneHne KECTKOCTU TPYKUHBI.

9. Ompenenenre pabOThl CHIBI TPEHUS NPH DPAaBHOMEPHOM [BH)KEHHH Tela IO
TOPH30HTAIEHONW TIOBEPXHOCTH.

10.  Onpenenenue pabOTHI CHIBI YIIPYTOCTH IPH TOABEME I'py3a C HCIOIb30BAHHEM
HETIOJIBM>KHOTO U TIOABIKHOTO OJIOKOB.

11.  H3yyeHue 3aKOHa COXpAaHECHUS SHEPTHUHU.

Pasznen 9. Mexannueckue Ko1e0aHUS M BOJTHBI

KonebarenpHoe aBmxkeHune. OCHOBHBIE XapaKTEPUCTUKH KOJNCOAHMIA: MEPHOJ], YacToTa,
aMIuTyna. MareMaTMdecKuil W NpPYKUHHBIA MasTHUKH. [IpeBpamieHune »sHeprum npu
KoJe0aTeIbHOM ABUKCHUU.

3aryxatomue kojaebanus. Bernyxaennnie konebanus. Pezonanc.

Mexanndeckue BoJiHbI. CBOMCTBa MeXaHWYECKMX BOJH. [IpomosibHble M momepeuHble
BOJIHBI. J[JTMHA BOJIHBI M CKOPOCTH €€ pacipocTpaHeHusi. MexaHn4yecKue BOJIHbBI B TBEPJIOM Telle,
cericMuueckue BojHbI (MC).

3ByK. 'poMKOCTB 3ByKa U BeicOTa ToHA. OTpakeHne 3Byka. MlHpa3Byk u yiabTpa3ByK.

Hemoncmpayuu
Ha6mronenue konebaHuit T Mo IEUCTBUEM CHIIBI TSKECTH M CHITBI YIIPYTOCTH.
Habmtonenue xonebanuii rpy3a Ha HUTU M Ha TIPY>KUHE.

HaG:mroienre BEIHYKIEHHBIX KOJIeOaHUN U Pe30HaHCA.

Pacripoctpanenne mpogoabHBIX U MOTIEPEYHBIX BOITH (HA MOJIEIH).

Hab6utoieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.

. AKyCTHUYECKHI pe30HaHC.

Jlabopamopuvie pabomot u onvimul

1. OmnpeneneHre 4acTOTHI U MEPHOAA KOIEOaHUH MaTeMaTHYECKOTO MAsITHUKA.

2. OnpenesneHre 4acToThl U Meproia KojaeOaHuil MPy>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHO/Ia KOJICOaHUH MMOIBEIIEHHOTO K HUTHU IPy3a OT

ook wdE



JJINHBbI HUTH.

4, HccnenoBanue 3aBUCUMOCTH TepuoAa KoJeOaHWW MPYKUHHOTO MasTHHKA OT
Macchl Tpy3a.

5. [IpoBepka He3aBUCUMOCTH IeproJa KoieOaHui rpys3a, MOABEIIEHHOT0 K HUTH, OT
Macchl Tpy3a.

6. OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTh MEpHoJa KoieOaHUN MPYXKUHHOIO
MasiTHUKa OT MaccChl Ipy3a 1 KECTKOCTH MPY>KUHBL.

7. N3mepenne yckopeHusi CBOOOIHOTO MaIeHUsI.

Paszpnen 10. JIEKTPOMATHUTHOE noJjie " 3JIEKTPOMATHUTHbIE
BOJIHBI

BHGKTpOMaI‘ HUTHOC IIOJC. 3JI€KTpOMaFHI/ITHBIe BoaHEL. CBolicTBa SJICKTPOMArHUTHBIX
BouH. [lIkana snekTpoMarHUTHBIX BOJH. Vcronb3oBaHue 3JI€KTPOMAarHUTHBIX BOJH ISl COTOBOM
CBSI3U.

DJeKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu
1. CBo¥iCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHoBBIE CBOICTBA CBETA.

Jlabopamopnsie pabomul u onvimul

1. 3y4yeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBI0O MOOUIIBHOTO TeJleoHA.

IHoBTOPHUTENBHO-00001IAKO NI MOTYJIb

[ToBTOpUTENHEHO-0000IAOIINK  MOAYTh TPEAHA3HAYCH JJIS  CHCTEMATH3alluk |
0000111eHUs] TPEIMETHOTO COACPKAHUS U OIBITA JESTEIBHOCTH, MPUOOPETEHHOTO IPU U3YUEHHUH
BCEro Kypca (U3MKH, a TaKXKe Ui MOATOTOBKA K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10
(busuke 111 00yJarOIIMXCsI, BRIOPABIIMX ATOT YUCOHBINH MPEAMET.

[Ipy w3yd4eHHH [AHHOTO MOMAYJIS PEAIU3YIOTCS H  CHUCTEMATH3UPYIOTCS  BUIBI
NESTENbHOCTH, HAa OCHOBE KOTOPBIX OOECHEeYMBAETCS JOCTHKEHHE TMPEAMETHBIX U
METaNpeIMETHBIX IUIAHUPYEMBIX PE3ylIbTaTOB OOyYeHHUs, (POPMUPYETCS SCTCCTBCHHO-HAydHAs
rPAMOTHOCTh: OCBOEHHE HAaY4YHBIX METOJOB HCCJEIOBAHMS SIBICHUW TPUPOIBI U TEXHUKH,
OBJIAJICHUC YMCHHUSIMH OOBSICHATH (PU3HUCCKUE SBIICHIS, TPUMCHSISI IOJTyICHHBIC 3HAHUS, PEIIATh
3a/1a4d, B TOM YHCJI€ KAU€CTBEHHbIEC U SKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIMATBEHO AEATEIBHOCTHBIN XapaKTEp JAaHHOTO pa3/iesia peaiu3yeTcs 3a CYET TOro,
YTO y4Yalllecs BBIMOJIHAIOT 3aJaHusl, B KOTOPBIX UM Ipejiaraercs:

Ha OCHOBE TMOJIYYCHHBIX 3HAHUN paACIlO3HABaTh M HAYYHO OOBSICHATH (HU3UYECKUE
SIBJICHUS B OKPYXKAIOILEH IPUPOJIE U TOBCEIHEBHOM KU3HU;

HCIIOIh30BaTh HAYYHBIE METOJIBI HCCIICIOBAHUS (DU3NICCKUX SIBJICHUH, B TOM YHCIIE JIJIS
MIPOBEPKHU THIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHIATH HAy4HBIE OCHOBBI HamOOJEe BaXKHBIX JOCTHIKEHHHW COBPEMEHHBIX
TEXHOJIOTHi, HAllpUMEp, MPAKTUYECKOI0 UCTOIb30BAHUS PA3JIMYHBIX UICTOYHUKOB YHEPTUU Ha
OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX BUIOB YHEPTUH.

Kaxnas u3 TeM JaHHOTO pas3fena BKIOYAET HKCIEPUMEHTAIbHOE UCCIEeI0BaHUE
oOobmaromero xapakrepa. Paznen 3aBepiiaercst MpoBeleHUEM AMAarHOCTUYECKOW U OLIEHOYHOM
paboThI 32 Kypc OCHOBHOM IIKOJIBI.

10 kaacc

Pa3zpnen 11. CBeToBbIe sIBJICHUS

JlydeBass Mmonene cBera. Mctounuku cBeta. [IpsiMosiMHEiiHOE pacnpoCTpaHEHHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaskeHUs CBETa.

[Ipenomnenue cBera. 3akoH npenomiieHus cBera. [lonHoe BHyTpeHHEE OTpaKEHHUE CBETA.
Hcnonb3oBaHue MOTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOIAX.

Jlunza. Xonm nydeir B nmH3e. OnTmueckas cuctema ¢oToanmapara, MHKPOCKOMA M
teneckona (MC). I'na3 kak ontudeckas cucreMa. biM3opykocTs U 1albHO30PKOCTb.

Pasnoxxenue Genoro cera B criekTp. OnbiThl HetoTOHA. Clio)KeHHE CTIEKTPaIbHbBIX I[BETOB.
Jucnepcus ceera.



Hemoncmpayuu

1. [IpsamonuHetHOE pacIpoCTpaHEHHE CBETA.

2. OtpaxxeHue cBera.

3. [Tony4yeHnue n3o006paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

4. [Ipenomiienue cBera.

5. OnTH4yecKuil CBETOBO/I.

6. Xon nyueit B cobuparoreit TuH3e.

7. Xoj JIydeil B paccerBaroe JTMH3E.

8. [Tonyuenune n300paxeHU ¢ TOMOIIBIO JINH3.

9. [MpuHnun aeiictBus goroanmnapara, MUKPOCKOINA U TEJIECKOIIA.

10.  Mogens rnaza.

11.  Pa3noxenue 6€0ro CBETa B CTIEKT).

12.  Tlomydenue Genoro cBera Mpu CIOKEHHU CBETA Pa3HBIX LBETOB.

Jlabopamopnsie pabomul u onvimul

1. HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHHUSI CBETOBOTO JIyda OT YIJia MaeHHs.

2. N3yueHne xapakTepuCTUK U300paXkKeHUs IpeAMETa B IIJIOCKOM 3epKajle.

3. HccnenoBanue 3aBUCUMOCTH YIJla IPEJIOMIIEHUS] CBETOBOTO JIyda OT YIJIa NaJeHUs
Ha TPAHULE «BO3JIyX—CTEKIIO».

4. [Tonyuenue n300paxeHUii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

S. OmnpeneneHrie (HOKYCHOIO PaCCTOSHUS M ONTUYECKON CHUIIbI COOMPAIOIIEH JIMH3BI.

6. OMNBITHI IO Pa3TIOKEHUIO OEIOro CBETa B CIIEKTP.

7. OmnbITHI 10 BOCIIPUATHIO I[BETA NPEAMETOB IIPU MX HAOJIOJIEHUH Yepe3 1IBETOBbIE
GUIBTPHL.

Pasnen 12. KBaHnToBbI€ siBJICHUSA

OmerTel Pezepdopna u rmuranerapHast Mmoaesns aroma. Mogens aroma bopa. Mcmyckanue u
MIOTJIOLEHUE cBeTa aTOMOM. KBaHTEI. JInHEeHyaThle CIIEKTPBI.

PamunoaktuBHOCTE. Anbda-, Oera- W ramma-usznydeHus. CTpOCHHE aTOMHOTO sIpa.
Hyxnonnas wmonens aromHoro sapa. M3oromsl. PaanoaktuBHble mnpespameHus. llepuon
noJiypacraja aTOMHBIX siIep.

SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsIIOBOTO U MACCOBOTO YACEI. DHEPIrUsl CBA3H
aTOMHBIX si7iep. CBA3b Macchl U dHEpruM. Peakunu cuHTesa u aeneHus saep. IcTouHuKy 3HEpruu
Comnna u 38631 (MC).

Snepnas sHepreTuka. JlelcTBUS paJu0aKTUBHBIX U3IY4eHHUH Ha kuBble opraHu3Mbl (MC).

emoncmpauyuu

1. CrieKTphl U3Ty4eHUs U MOTJIOIIEHUS.

2. CriexTpbl pa3jIMyHbIX I'a30B.

3. CrnexTp Bozopoa.

4. Habmtonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMINX U3ITYYSHHH.

6. Perucrpanus n3inydeHus IpUPOJHBIX MUHEPAJTIOB U MPOJYKTOB.

Jlabopamopuvie padbomot u onvimul

1. Habntonenue CrionHpIX ¥ IMHEHYAThIX CIEKTPOB U3ITyYECHHUS.

2. HccnenoBaHue TPeKoB: U3MEPEHHME SHEPIMU YACTHULBI 110 TOPMO3ZHOMY ITyTH (IO
¢dororpadusam).

3. W3mepenue paanoakTUBHOro (hoHa.

IToBTOpHTE/IBLHO-0000IIAIO NI MOTYJIb

[ToBTOpUTENBPHO-0000IAatOMMK  MOAYNb NpPEAHA3HAUYEH I CHUCTEMAaTH3ald |
0000111IeHNsI TPEAMETHOTO COJICPKAHMSI U ONBITA JEATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUESHUU
BCETO Kypca (H3MKH, a TaKKe Ui MOAroTOBKM K OCHOBHOMY I'OCYZapCTBEHHOMY 9K3aMEHY I10
¢bu3nke A 00y4aroUIMXCsl, BHIOPABIIMX 3TOT yYEOHBIH MPEIMeET.

[lpn w3yd4eHUH [AHHOTO MOXYJIS PpEAIU3YIOTCS M CHUCTEMAaTH3HUPYIOTCS  BUJBI
JeSITETbHOCTH, HAa OCHOBE KOTOPBIX oOOecreuuBaeTcs JOCTHXKEHHE NPEAMETHBIX U



MeETanpeIMETHBIX TUIAHUPYEMBIX PE3YyJIbTaTOB 00yueHHs, (popMUpYyeTCs eCTeCTBEHHO-Hay4YHas
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIECAOBAHUS SBICHUNH MNPHUPOJABI U TEXHUKH,
OBJIa/ICHUE YMEHUSAMHU OOBACHATH (PU3NYECKHE SBICHUS, IPUMEHSS TIOTyUYEHHbIC 3HAHUS, pEIIaTh
3a/1a4M, B TOM YHUCJIE KAYECTBEHHBIC U KCIIEPUMEHTAJIBHBIC.

[IpyHIMIINATBHO NEATEIBHOCTHBIN XapaKTep JaHHOT'O pas3zelia peau3yercs 3a CYET TOro,
YTO y4alluecs BBIIOJHSIOT 3aJIJaHus, B KOTOPBIX UM IpeIaraercs:

Ha OCHOBE IOJIyYEHHBIX 3HAaHUH PAaCIO3HABATh U HAYYHO OOBSACHATH (PU3NUECKHE SIBICHUS
B OKpY’Karouien Npupoae U MOBCEIHEBHOM KU3HU;

UCTIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEOBAHUS (PU3UUECKUX SBICHUN, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOJTYyYEHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH HaAyYHBIE OCHOBBI HaN0O0JI€€ BaXKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, MPaKTUYECKOr0 UCIOIb30BaHMs Pa3IUYHbIX MCTOYHUKOB DHEPIMHM HAa OCHOBE 3aKOHA
MIPEBPALLEHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTUU.

Kaxxgas w3 TeM [aHHOrO pasfena BKIIOYAeT JKCIEPUMEHTAJIbHOE HCCIEAOBaHUE
oboOmaromero xapakrepa. Pasnen 3aBepiiaeTcst MpoOBEACHUEM TUArHOCTUYECKON U OLEHOYHOM
paboThI 3a KypC OCHOBHOI LIIKOJIBL.

IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOro npeamera « Pu3uka»
Ha YPOBHE OCHOBHOIO 00111ero 00pa3oBaHusA

N3yuenne ydeOHoro mpeamera «Pu3uka» Ha ypoOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs
JIOJDKHO 00ecrieunBaTh JOCTHKEHHE CIIEIYIOMIMX IMYHOCTHBIX, METANPEIMETHBIX U ITPEIMETHBIX
00pa30BaTEIbHBIX PE3YIbTATOB.

JIn4yHOCTHBIE pe3yIbTaAThI

Ilampuomuueckoe gocnumanue:

IPOSIBJICHUE MHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHMIO POCCHMCKON
¢duznyecKoil HayKu;
[IEHHOCTHOE OTHOILIEHHE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX -(DU3UKOB.

I'pasicoanckoe u 0yxo8HO-HPAGCHMEEHHOE 60CRUMAHUE:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHHM OOILECTBEHHO-3HAYMMBIX MU
ATUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUIECKUM MPUMEHEHUEM TOCTHKEHUN (PU3NKH;
OCO3HAaHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX NTPUHLIMIIOB B ACSTEIBHOCTH YUYEHOTO.

Icmemuueckoe eocnumanue:

BOCIIPHSITHE 3CTETUYECKHX KauecTB (PU3NUECKOM HayKu: €€ rapMOHMYHOI'O IOCTPOEHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo no3Hanus:.

OCO3HAHHE LIEHHOCTU (PU3UYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTU, BaKHENIIIEH COCTABIIAIOIIEN KYJIbTYpPBI;
pa3BUTHE HAYYHOH JTI0003HATEILHOCTH, HHTEPECA K UCCIIE0BATEIbCKOM eI TEIbHOCTH.

Dopmuposanue Kyabmypol 300p06bs U IMOUUOHATLHO20 O1AZONOAYHUA '

OCO3HAaHHE LIEHHOCTH 0€30macHOro odpasa JKM3HHU B COBPEMEHHOM TE€XHOJOTHYECKOM
MHUpE, BAXXHOCTH IMpaBHJ O€30IacHOrO0 TOBEAEHHs Ha TpaHCIOpTEe, Ha JOporax, ¢
AIEKTPUYECKUM U TEIJIOBBIM 000pY/I0BAaHUEM B IOMAIIIHUX YCIOBUSX;

c(OpMHPOBAHHOCTD HaBbIKa pe(PIECKCUH, TPU3HAHKE CBOETO MIPaBa Ha OLIMOKY U TAKOTO
K€ IpaBa y APyroro 4ejaoBeKa.

Tpyoosoe socnumanue:

aKTUBHOE y4acTHE B PELICHUHU IPAKTUYECKUX 3a1a4 (B paMKaxX C€MbH, LIKOJIbI, TOPOJIa,
Kpasi) TEXHOJIOTUYECKOH M COIMAJbHON HANpaBICHHOCTH, TPeOYIOIIMX, B TOM YHUCIIE U
(bU3UYECKUX 3HAHU;

UHTEpEC K MPAKTHYECKOMY U3YUEHUIO MPO(eccui, CBI3aHHbBIX C (PU3UKOM.

JKonocuueckoe eocnumanue:

OpHEHTAallMsd Ha NpPUMEHEHHE (U3MUECKMX 3HAHWW JUIs PELIeHUs 3aiad B OOJIACTH
OKPY’KaIOIEN Cpelibl, IUIAHUPOBAHUS IOCTYIKOB M OLICHKH MX BO3MOXHBIX ITOCJIEICTBUM IS
OKPYKaIOILEH Cpe/ibl;



0CO3HaHME ITT00ATBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM U IyTel UX perIeHusl.
Aodanmayusa o0yuarowezoca K UsMEHAIOUWUMCA YCA0BUAM COUUANLHOL U NPUPOOHOU
cpeowl.

NOTPeOHOCTh BO B3aMMOJEHCTBMM IIPU BBINOJIHEHUM HCCIEAOBAaHUI U IPOEKTOB
(bu3nUecKoil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUAM JIPYTHX;

TIOBBIIIIEHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO ICITEITbHOCTD;

noTpeOHOCTh B (hOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4HUcCle (OPMYIUPOBATh UJEH,
HOHATHS, TUIIOTE3BI O (PU3UYECKUX O0BEKTaX U SIBJICHUSX;

0Co3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

IUITAHUPOBAHHME CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

CTpEMJICHHE aHAJIM3MPOBATh M BBIABIATH B3aUMOCBSI3UM TPHUPOJBI, OOIIECTBA U
HKOHOMMKH, B TOM UHUCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLICHKAa CBOMX JCHCTBUM C Y4ETOM BIIMSHHS Ha OKPYXKAIOLIYH0 Cpely, BO3MOYKHBIX
r7100aIbHBIX MOCIEACTBUN.

MeTanpeaMeTHbIe pe3yJibTaThl
YHuBepcajabHbIe MO3HABATEIbHbBIE IeHCTBUSA
basogvie nozuueckue oeiicmeus:

BBIABIISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBICHUN);

YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCH(PUKAIIUN, OCHOBAHUS ISl 0000IIEeHIS
U CpaBHEHMS;

BBISBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B paccCMaTpuUBaeMbIX (haKkTax, JaHHBIX H
HaOJIIOACHUAX, OTHOCAIIUXCS K (PU3UUECKUM SIBIICHUSM;

BBISBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M TNMPH HM3YYCHUH (U3UYECKUX SIBICHUN U
IPOLIECCOB;  JIeJIaTh  BBIBOJBl C  HCIHOJb30BAHWEM  JEAYKTHBHBIX M  HHIYKTUBHBIX
YMO3aKITIOYECHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3SX (PU3NIECKUX BEITUYNH;

CaMOCTOSITENILHO BBIOMPATH c1IOco0 pelieHus yueOHoM (hr3nueckoi 3a1auu (CpaBHEHHE
HECKOJIbKMX BapUaHTOB pPEIICHUs, BEIOOp Hanboee MOIXOASAIIETO ¢ YYETOM CaMOCTOSITEIHbHO
BBIJICJIEHHBIX KPUTEPHUEB).

baszogvie uccnedosamenwvckue oeiicmeus:

UCIIOJIb30BaTh BOIIPOCHI Kak UCCIIeI0BaTEeNbCKUI UHCTPYMEHT
TIO3HAHUS;

IPOBOJUTH IO CAMOCTOSITENIbHO COCTaBIEHHOMY IUIaHY OTIBIT, HECIOXKHBIHN (hru3nyecKuii
HKCIIEPUMEHT, HEOOIBIIIOE UCCIIe0OBAaHNE (PU3UIECKOTO SIBIICHUS;

OLIEHUBATh Ha MPUMEHMMOCTb M JOCTOBEPHOCTh MH(POPMALMIO, MOJYYCHHYIO B XO€
WCCIICIOBAHUSI WJIH SKCIICPUMEHTA;

CaMOCTOATENIbHO  (OPMYIMPOBaTh 00OOIIEHUS W  BBIBOJBI IO  pE3ylbTaTam
POBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICTOBAHNS,

IPOTHO3MPOBATh BO3MOXKHOE JalibHElIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKXKe
BBIJIBUTATH TIPEATIONOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Paboma c ungpopmanueii:

MPUMEHSTh Pa3IMYHbIE METOMABI, HHCTPYMEHTHl M 3ampoChl NPU TIOUCKE W OTOOpE
MH(POPMALIMY WU TAaHHBIX C YYETOM MPeI0KeHHON yueOHoM (hnu3nyeckoi 3a1auu;

aHaAJIM3UPOBaTh, CUCTEMATHU3UPOBATh M MHTEPIPETHUPOBATH MH(DOPMALIUIO pa3IMUHBIX
BUJIOB M (pOPM IpEICTaBICHHUS;

CaMOCTOSITEJIBHO BBIOMpATh ONTHUMAIBHYIO (OopMy MpeacTaBieHUs WHOOpPMAIUU |
WITIOCTPUPOBATh PelIaeMble 337a4d HECIIO)KHBIMU CXeMaMH, TarpaMMaMu, HHOHU rpadukoil u
AX KOMOWHAIIUAMU.

YHuBepcaibHble KOMMYHMKATHBHbIE 1eiiCTBUS
Oobwenue.

B Xo/e OOCYyXIeHHs y4eOHOro marepuaja, pe3ylbTaToB JIA0OPaTOPHBIX paboT U
IPOEKTOB 3a/laBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOW TeMbl M BbICKa3blBaTh HJIEH,
HalleJICHHbIC Ha PElIeHUE 3a/1a41 U MOAepKaHNe OJarokenaTeIbHOCTH OOIEHHMS;



COMOCTABIISITh CBOM CYXKACHHUA C CYXKICHUSIMHU JPYrUX YYaCTHUKOB JIMAsora,
00HapYXMBATh PA3TMYNE U CXOJICTBO MO3UIINA;

BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyoJIMYHO  TPEACTaBISITh  PE3ylAbTaThl  BBIIOJHEHHOTO  (PU3WYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, TIPOCKTA).

Coemecmuasn desmenvrHocms (cCompyoHu1ecmeo):

MMOHUMATh ¥ UCIIOJIb30BATh MPEUMYIIIECTBA KOMAaHHOW ¥ MHAUBHIyaTbHOU paOOTHI IPU
pelIeHuU KOHKPETHOHN (PU3HUECKOM MPOOIIEMBI;

MIPUHAMATh LI COBMECTHOM JEATENIBbHOCTH, OPraHU30BbIBaTh JEWCTBUS IO €€
JOCTIKEHUIO: PACTIPEENIATh PO, 00CYKIaTh MPOLECCHI U PE3yNIbTaThl COBMECTHOM paboThI;
000011aTh MHEHHSI HECKOJIBKUX JTIOJICH;

BBIMOJHATh CBOIO YacTh pabOThI, TOCTHras KaueCTBEHHOI'O pe3ysbTaTa MO CBOEMY
HATPABIICHUIO U KOOPAUHHUPYS CBOM JICUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa B OOLIHI MPOIYKT MO KPUTEPUIM, CAMOCTOSITENIEHO
c(hopMyITUPOBAHHBIM YYAaCTHHUKAMH B3aUMOJICHCTBUSI.

YHuBepcajabHbIe PeryJIITHBHbIE el CTBHS
Camoopzanuzayua:

BBISIBIISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaAIUAX, TPEOYIOMIUX A PEIICHUS
($u3NYECKUX 3HAHUI;

OpUEHTHPOBATHCS B PA3TMUYHBIX IMOAXOJAAX MPHUHATHS pelleHUuil (MHAMBHIYaIbHOE,
MPUHSTHE PEIICHUS B TPYIIE, IPUHSATHE PEIICHUN TPYIIION);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pelieHus (QU3NYECKO 3amaud WM IJIaHa
UCCIICIOBAHUS C Y46TOM WMCIOIIMXCS PECYpCOB UM COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBATh Npe/jIaraeMble BApUAHTHI pPELICHHI;

JIenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxonumpoins (pegpnexcusn):

JaBaTh aJIEKBATHYIO OLICHKY CUTYAIlUU U TIpeJIaraTh IiaH e€ N3MEHEHNUS,

OOBSACHSTH MPUYUHBI JOCTHKEHUS (HEAOCTHKEHNUS ) PE3Y/IbTaTOB NEATEILHOCTH, 1aBaTh
OLICHKY IPUOOPETEHHOMY OTIBITY;

BHOCHTb KOPPEKTUBHI B JIESATEIBHOCTH (B TOM YKCJIE B XOJ BBHIIOTHEHUS (PU3UUECKOTO
WCCIIEIOBAHUST WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOATENHCTB, U3MEHUBIIUXCS CHUTYAIUH,
YCTaHOBJICHHBIX OIUOOK, BOSHUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEITH U YCIOBHUSIM.

DmoyuonanvHvlil UHMENIEKM

CTaBUTH ce0s1 HA MECTO APYTrOro YEJIOBEKa B XOJE CIOpa WM AUCKYCCHUH HAa HAYYHYIO

TEeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.
Ilpunamue ceva u opyzux:
npu3HaBaTh CBOE MpPaBO Ha OMMOKY MpH pemeHun (U3MYecKux 3agad WU B
YTBEPKICHUSIX Ha HAYYHBIC TEMBI 1 TAKOE JK€ MPaBO APYTOrO0.
IIpenmeTHbIE pe3yIbTAThI
7 Kiaacce
[IpenMeTHbIe pe3yabTaThl HA 0A30BOM YPOBHE JOJKHBI OTpaxarh CHOPMHPOBAHHOCTH Y
00yJaronmxcsi yMeHHM:

WCIIONIb30BaTh MOHATHSA: (U3NYECKME U XUMHUYECKHE SIBICHHS, HaOIIoJeHHe,
HKCIIEPUMEHT, MOJIeJIb, TUIIOTE3a; €AMHULIBI (PU3NYECKUX BEJTUUMH; aTOM, MOJIEKYJIa, arperaTHble
cocTosiHUSL  BemecTBa (TBEpAOE, JKUIKOE, Ta3000pa3HOE); MEXaHUYECKOe JIBIDKEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJIMHENWHOE), TPAaeKTOpHs, PaBHOJEHCTBYIOIIAS CHI,
nedopmarus (yrpyras, ImiacTU4eckas), HEBECOMOCTb, COOOIIAIOIINECs COCY/IbI;

pazimuath sBieHus (quddy3us; TErIoBoe ABMKEHUE YACTHUI] BEIIECTBA; PABHOMEPHOE
JBIKCHIE; HEPABHOMEPHOE JIBHKCHHE;, MHEPIIUS; B3aUMOJICHCTBUE TEN, PABHOBECHE TBEPIBIX
TeJ C 3aKperIEHHON OChIO BpallleHus; epeiaya AaBieHUus TBEPABIMU TEIAMHU, KUAKOCTIMU U
razamu; atrMoc(epHOe IaBJICHUE; IUIABAHHE TEN, MPEBPAIICHUS MEXaHUYECKON HSHEPruu)



10 OIIMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOIIUX JIaHHOE
¢buznyeckoe sIBICHHE;

pacro3HaBaTh NPOSIBIIEHUE U3YUYCHHBIX (PU3MUECKUX SIBICHUI B OKPYKAIOIIEM MHpPE, B
TOM uHciie (PU3NYECKHE SBICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMU
B JKUBOM U HEXHUBON IPUPOAEC; ACUCTBUE CHJIBI TPEHHUS B IPUPOAEC U TEXHUKE; BIUSHUE
aTMoc(epHOro JaBlIeHUs HA )KMUBOM OpraHU3M; IJIaBaHUE PBIO; pbluark B TeJe YellOBeKa; Mpu
TOM NEpPeBOJUTh TMPAKTUYECKYIO 3aJadyy B y4eOHYI0, BBIICIATh CYIIECTBEHHbIC
CBOMCTBA/MpU3HAKH (PU3NYECKHX SBIICHUIA;

OTMCHIBATh M3YYEHHBIE CBOMCTBA TeN M (PU3NYECKHE SIBICHUS, UCTIONB3Ys (PU3NUIECKHE
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEJIHSAS CKOPOCTH,
CUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC TEa, CUJIa TPEHUSI, JaBJIeHUE (TBEPAOTO Tea, )KUIKOCTH,
rasa), BRITAJIKMBAIOIIAs CUJIa, MEXaHUYecKasi paboTa, MOLIHOCTb, IJIEUO CHJIbI, MOMEHT CHUJIbI,
KO3 PHUIIMEHT MOJIE3HOrO ACHCTBUS MEXaHHU3MOB, KHHETHYECKasl M NMOTEHIMAIbHAs SHEPTus);
IPY ONMCAHUU MPABUIBHO TPAKTOBaTh (PU3WYECKHH CMBICI HCHOJIb3YEMBIX BEIMYHMH, HX
0003HaUEHUS M eIMHUIIBI (PU3NUECKUX BEJIMYMH, HAXOIUThH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO
(bU3NYECKyI0 BEIMUUHY C IPYTMMHU BEJIMYMHAMH, CTPOUTH I'pa)UKK N3yYEHHBIX 3aBUCUMOCTEH
(bU3HYECKUX BEIINYWH,

XapaKkTepru30BaTh CBOWCTBA TeJl, (PU3MUECKHE SIBIEHUS U MPOLIECCHI, UCTIONb3YS MTpaBHiIa
CJIOXEHUSI CUJT (BJ10JIb OJJTHOM MpsIMOIT), 3akoH I'yka, 3axoH Ilackans, 3akoH Apxumesa, IpaBUiIo
paBHOBecHs pbluara (6J10Ka), «30JI0TO€ PAaBUII0» MEXAHUKHU, 3aKOH COXPAaHEHHS MEXaHNYECKON
SHEpPIHU; TPH 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa U 3alUCBIBATh €ro
MaTEMaTHYECKOE BBIPAXKECHHUE;

OOBSICHATH (PU3UUYECKHE SIBIICHUSI, TIPOLIECCHI M CBOWCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallull TNPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH IPUYUHHO-CJICICTBEHHBIC
CBSI3H, CTPOUTH O0BsCHEHHE U3 |—2 JTOrMYEeCKHX IIaroB ¢ ONOpoi Ha 1—2 W3ydeHHBIX CBOMCTBA
bu3nUecKux sABICHUH, GU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3amadd B 1-2 1eHCTBHA, WCHONB3YsSd 3aKOHBI U (HOPMYIIBI,
CBs3bIBalOIIME (hU3MYECKHE BEIUYMHBI: HAa OCHOBE aHajM3a YCJIOBHS 3ajJjaud 3aliChIBaTh
KpaTKoe YCIIOBHE, MOJCTABIATh (PU3MUYECKUE BEIMYMHBI B (OPMYIBI U MPOBOIUTH PACUETHI,
HaXOJWUTh CIPABOYHBIC JaHHble, HEOOXOJUMbIE M pELIeHHs 3ajady, OLEHHUBATh
PEATUCTUYHOCTD MOJIYYCHHOU (PU3NYECKON BETUYMHBI

pacro3HaBaTh POOIEMbl, KOTOPbIE MOXHO PELIUTh IPH MOMOIIH (PU3UIECKUX METO/I0B,;
B ONMCAHUM HCCIIEAOBAHUS BBIACISATH IPOBEPSEMOE MPEANOI0KEHUE (TUIIOTE3Y), pa3Indarh U
MHTEPIPETUPOBATH MOJIyYEHHBIH pe3yabTaT, HAXOJUTh OLIMOKH B XO/I€ OMbITA, A€JIaTh BbIBO/IbI
II0 €T0 Pe3yJIbTaTaM;

HPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (PU3UYECKUX CBOMCTB
Ten: GOpMYJIMPOBATh IPOBEPSIEMbIE MPEIOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aIMCHIBATH X0/ ONbITa U (OPMYJIUPOBATH BHIBOJIBL;

BBIMOJHSTH MPSMblEe U3MEPEHHs PACCTOSIHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TeMIepaTyphl C HCIOJIB30BAHNEM aHAJIIOTOBBIX M IU(PPOBBIX IPUOOPOB; 3aNMCHIBATh TOKA3aHUS
pUOOPOB C yUETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPECHHUI;

MIPOBOANTHh HCCIEAOBAHUE 3aBHUCHUMOCTH OJHOW (DU3MYECKOW BEIMYMHBI OT APYroi
C MCII0JIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBIIKYILErOCs Tella
OT BPEMEHHM JIBUKCHUS TeJa; CUJIbI TPEHHUsSI CKOJBKEHHUS OT Beca Teja, KauecTBa 0O0paboTKH
IIOBEPXHOCTEN TN U HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAN COIMPUKOCHOBEHMSI TEII; CHIIBI
YIPYrOCTH OT YJIMHEHUS NPYKUHBI; BHITAIKUBAIOLIEH CHIIBI OT 00BbEMa NOrpyKEHHON YacTH
TeJa U OT IJIOTHOCTH >KUJKOCTH, €€ HE3aBUCHUMOCTU OT IJIOTHOCTH Teja, OT TIIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TeJIO; YCIOBUM IJIaBaHUs TeJl, YCIOBUI paBHOBECHUS phlyara v OJIOKOB);
y4acTBOBaTh B IUIAHMPOBAHUU Y4EOHOTO MCCIIEOBaHUs, COOMpATh YCTAHOBKY U BBINOJIHATh
U3MEPEHUs, CleAysl TPEAIOKECHHOMY IUIaHy, (UKCHPOBATh pE3yJIbTaThl IMOJYyYCHHOM
3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJE MPEJUIOKEHHBIX TaOJUL U rpaduKoB, JesaTh
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIICJOBAHUS;



MPOBOJIUTH KOCBEHHBIE H3MEpeHUs (PU3UYECKUX BEIWYHH (IUIOTHOCTH BEIIECTBA
KHUJIKOCTU M TBEPAOIO TeJa; CHJIa TPEHUSI CKOJIbKEHUS; IaBJIEHUE BO3/1yXa; BhITAJKUBAIOIIAS
CuIa, ACUCTBYIOIIAsl HA IOTPYKEHHOE B JKUIKOCTH TENO; KOAP(PUIIUEHT MOJIE3HOTO JACHCTBUS
IIPOCTBIX MEXAaHU3MOB), CIEAYS MPEIOKEHHON MHCTPYKIMH: MPHU BBITOJHEHUU H3MEPEHHM
coOupaTh IKCIEPUMEHTAILHYIO YCTAHOBKY U BBIUUCIIATH 3HAUCHUE UCKOMO BEJTMYUHBI,

coOmtofaTh TMpaBWiIa TEXHUKHM O€30MacHOCTH Tpu pabore ¢ 1a00paTOPHBIM
obopynoBaHueM;

yKa3bIBaTh MNPUHLMUIBI JACHCTBUS NPUOOPOB U TEXHMYECKHUX YCTPOMCTB: BECHI,
TEPMOMETpP, JAMHAMOMETp, COOOINAIOUINECs COCYAbI, OapoMeTp, pbluar, MOABWKHBIN U
HEMOJIBWKHBIN OJIOK, HAKJIOHHAS TIOCKOCTD;

XapaKkTepU30BaTb NPHUHIUIBI JCHCTBUS HM3YYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA X OMUCAHUA (B TOM YHCIIC: MOAIIMITHUKH, YCTPOHCTBO BOJOTIPOBO/IA,
TUJIPaBIMYECKUN NPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC, apEOMETP), MCIONb3Ys
3HaHUS O CBOWMCTBaX (PM3WYECKHX SBICHUA W HEOOXoAuMble (PU3NUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

OPUBOJIUTH TPUMEPHl / HAaXOIUTh HMHPOPMALUIO O TMPUMEpPAX MPAKTUYECKOTO
UCTIOJIb30BaHUs (PU3NUECKUX 3HAHUI B TIOBCEHEBHOM KHU3HU [ oOecrieueHus: 6€301acHOCTH
npu obOpareHuu ¢ mpubopaMu U TEXHUYECKUMHU YCTPOHCTBAMHU, COXpPAHEHHUS 3I0POBbS U
COOJIIOZIEHUS] HOPM 3KOJIOTMUECKOI0 MTOBEICHUS B OKPYXKAIOIIEH Cpene;

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpMaIuu B ceTu MHTepHET B COOTBETCTBUH C
3aJJaHHBIM [TOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAHMM U NYTEM CpPaBHEHMS
Pa3IMYHBIX WCTOYHUKOB BBIIETATH MHPOPMAIIMIO, KOTOpas SBISETCS MPOTUBOPEUMBOU WIIH
MO’KET OBITh HEJTOCTOBEPHOM;

UCIIONIb30BaTh MPHU BBIMOJIHEHUH YU4EOHBIX 3aJaHUil HaydyHO-TIONMYJSPHYIO JTUTEPaTypy
(GU3NYECKOTO COJEp)KaHus, CIPABOYHBIE MaTepualibl, pecypchbl ceTu HTepHeT; Bianerhb
npuéMaMu KOHCTIIEKTHPOBAHUS TEKCTa, mpeoOpa3oBaHus WHGOpMalUUd U3 OJHON 3HAKOBOU
CUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIE KpAaTKHE MUChMEHHBIE U YCTHBIE COOOIICHHSI Ha OCHOBE 2—3
MCTOYHUKOB HH(OpMAINH (PU3UYECKOTO COJEPIKAHMS, B TOM YUCIIE TTYOJIUYHO JIeNIaTh KpaTKUue
COOOIIeHHs O pe3yNbTaTax MPOEKTOB WU YYEOHBIX HMCCIEAOBAHMUN; MPU ITOM TPAMOTHO
MCIIOJIb30BaTh U3YYCHHBIN MOHATHIHHBIN anmapar Kypca (pU3uKH, COMPOBOXKIATH BEICTYIIIICHHE
MIpE3EHTALUEN;

IIPU BBIMIOJIHEHUHU y4EOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeenaTh 00si3aHHOCTH B
rpynne B COOTBETCTBUM C IOCTABJICHHBIMHM 3a/lauaMM, CJEIUTHh 3a BBIIIOJIHEHHEM ILJIaHA
JIEWCTBHM, aZlcKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JAEATEILHOCTH TPYIIBI, BHICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJICUCTBHE, YUUTHIBASI MHEHUE OKPYXKAIOIIUX.

8 kiacc
[IpenmeTHbIe pe3yabTaThl HA 0A30BOM YPOBHE JOJKHBI OTpaxarh CHOPMHPOBAHHOCTH Y
oOyuaromuxcst yMeHH:

HCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMS BELIECTBAa, KpUCTANIMYECKHEe M aMop(dHble Tena,
HACBIIICHHBIA 1 HEHACKIILIEHHBIH Map, BIAXHOCTh BO3/lyXa; TeMIepaTypa, BHyTPEHHSIS1 SHEPIus,
TEIUIOBOM  JIBUTATENb; DJIEMEHTAPHBIA  AJEKTPUUECKUM 3apsll, SICKTPUYECKOE IMOoJe,
MPOBOJIHUKY U TUAJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKHUM TOK, MArHUTHOE TOJIE;

paznuyath SBJICHHUS (TEIUIOBOE paclIUpeHue/cxaTHe, Temionepeaayda, TEIIoBOe
paBHOBecHE, CMauyMBaHME, KaWUISPHbIC SIBJICHUS, UCIApPEHUE, KOHJECHCALMs, IUIaBJICHUE,
KpucTaJIM3auus (0TBepeBaHue), KUIIeHHe, TeIruionepeaaya (TeraonpoBOgHOCTb, KOHBEKIIHS,
U3IIy4E€HHE); IICKTPU3aLMs TeJl, B3aUMOACIHCTBUE 3apsA0B, JEUCTBUS 3JIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHH€e, B3aUMOJICHCTBIE MATHUTOB, J€HCTBIE MATHUTHOIO MOJIS HA TPOBOJAHUK
C TOKOM, 3JICKTPOMAarHUTHAsI MHAYKIUS) [0 OMUCAHUIO UX XapAaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3UUYECKUX SBICHUI B OKPYXKAIOIIEM MUDE, B



TOM 4Yuclie (QU3NYecKue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE U KANWIUISIPHBIC
SIBJICHUSI B MPHUPOJE, KPHUCTAUIBI B Ipupoje, u3nydeHue CoJiHIa, 3aMep3aHre BOJAOEMOB,
MOpckue Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, HWHES, CHETa; JJCKTPUUYECKUE SIBICHUS B
aTMocepe, FJIEeKTPUUYECTBO JKUBBIX OPraHW3MOB; MarHUTHOE IoJie 3eMiH, Apeid IMONIIOCOB,
pOJIb MAarHUTHOTO TOJISL JUJIsl SKM3HU Ha 3emile, MOJIIPHOE CHUSHUE; MPU 3TOM NEPEBOJMUTH
MPaKTUYECKYIO 33/1a9y B YU€OHYIO, BBIICISTH CYIIECTBEHHBIC CBONCTBA/TIPU3HAKN (PU3HUECKUX
SIBIICHHI;

OINMCHIBAaTh N3YUYECHHbIE CBOIMCTBA Tel U (hU3UUECKHE SBICHUS, UCIIONB3Ys (hr3HUecKue
BEJIMYUHBI  (TeMIeparypa, BHYTPEHHsISI DSHEpPrusi, KOJUYECTBO TEIUIOTHI, yJeJbHas
TEII0EMKOCTh BEILIECTBA, yIeJIbHAas TEIUI0Ta IJIaBICHUS, Y/eIbHas TeII0Ta apooOpa3oBaHusl,
yAenbHas TeIJI0Ta CrOPaHus TOIUTUBA, KO3 PUITMEHT TOJIE3HOTO JEHCTBHUS TEIIOBOM MAITHHBI,
OTHOCHUTEIIbHAs BJIAJKHOCTh BO3/yXa, OJJEKTPUUYECKHM 3apsj, Cuwia TOKa, 3JIEKTPUYECKOE
HaTNpPsDKEHUE, COMPOTUBIICHUE TPOBOJHUKA, YACTHLHOE CONMPOTHBICHHE BEIECTBA, paboTa H
MOIIIHOCTb 3JIEKTPUUYECKOT0 TOKA); MPU OMHCAHUU MTPABUIIBHO TPAKTOBAThH (DU3UUECKHI CMBICI
UCTIOJIb3YEMBIX BEJTMUMH, 0003HAYCHUS U SAUHHIIBI (DU3HUUECKUX BETUYHH, HAXOUTH (POPMYIIBI,
CBA3BIBAIOIINE JIAHHYIO (PU3UYECKYIO BEIWYHMHY C APYTMMHU BEJIMUYMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBHCUMOCTEH (PU3NICCKUX BEITUYNH;

XapaKTepu30BaTh CBOICTBa Tell, (U3MYECKHE SBICHHS M TPOIECCHI, HCHOIb3Ys
OCHOBHBIC TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUYECKOM TEOPUHM CTPOECHUS BEIIECTBA, MPUHIIMI
CYNEpHO3UINH ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH Oma amis
y4yacTka 1enu, 3akoH J[xoyns—JIeHia, 3aKOH COXpaHEHUsI SHEPruu; IMpPU OSTOM JaBaTh
CJIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €0 MAaTEMATHUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3UYECKUE MPOLECCHl W CBOHCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMil NPaKTUKO-OPUEHTHPOBAHHOTO XapakKTepa: BBIABIATh HNPUYUHHO-CIIEICTBEHHBIE
CBSI3H, CTPOUTH O0BsCHEHHE U3 1—2 JTOrMYECKHX IIaroB ¢ ONOpoi Ha 1—2 W3ydeHHBIX CBOMCTBA
buznuecKux sIBICHUN, GU3NYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEHH;

pemarhk pacd€THbIC 3amadud B 2-3 JICWCTBUSA, HWCIIOJIB3YysS 3aKOHBI U (HOPMYIIBI,
CBsA3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHalM3a YCJOBHS 3aJadyd 3alHChIBATh
KpaTKOE€ YCJIOBHE, BBISBIIATh HEJIOCTATOK JAHHBIX ISl PEIICHUsS 3a/1aud, BEIOMpPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE 7S €€ pelIeHHs], TPOBOIUTh PACUETHl U CPABHUBATH MOJTYYCHHOE
3Ha4YCHHE (PU3NUECKON BETMYMHBI C U3BECTHBIMH JIaHHBIMU;

pacrno3HaBaTh IPOOJIEMBbI, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIHU (PU3HUECKUX METO/IOB;
WCIOJIb3Ysl ONMMCAHUE HCCIENOBAHUS, BBIICIATh MPOBEPSEMOE MPEAINOI0KEHUE, OLICHUBATH
MIPAaBUWJIBHOCTH NOPSAKA IPOBEACHUS UCCIIEI0OBAHUS, AEJIATh BbIBOIBI;

MIPOBOJIUTH OIBITHI 10 HAOTIOMEHUIO (U3HUECKUX SBICHUN WIN (PU3UIECKUX CBOMNCTB
Ten (KanmWUTSIPHBIE SIBICHUS, 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro 00bEMa, TeMIepaTyphl;
CKOpOCTH npouecca OCTBIBaHUSI/HATPEBAHUS npu W3Ty4YEHUH oT BeTa
M3ITyYaIoIei/MorIomaImeld MOBEepXHOCTH; CKOPOCTh HUCHAPEHUs BOABI OT TEMIEPATYPHI
KUJKOCTH U TIOIIAAHN €€ MOBEPXHOCTH; JICKTPU3AMUS TEJI U B3AaUMOAECHCTBUE MIEKTPUUECKUX
3aps/ioB; B3aMMOJICUCTBUE TIOCTOSIHHBIX MAarHUTOB, BHU3YyalW3alds MAarHUTHBIX TMOJIEH
MOCTOSIHHBIX MAarHuTOB; JEHCTBUSI MAarHUTHOTO MOJII Ha MPOBOJHHK C TOKOM, CBOWCTBA
JJIIEKTPOMArHUTa, CBOWCTBA AJIGKTPOJBUTATENI IOCTOSHHOTO TOKa): (OpMyIupOBaTh
IIpOBEpsieMbIe MPEIIOJIOKEHNs, COOMpPATh YCTAHOBKY U3 MPEIJIOKEHHOrO0 00OpyHOBaHUS;
OTHCHIBATH XOJI OTBbITA 1 POPMYITUPOBATH BBIBOIBL;

BBIIIOJIHATH IPSIMBIE U3MEPEHHUs TEMIIEPATypbl, OTHOCUTEIBHON BIIAJKHOCTH BO3/yXa,
CWJIBI TOKa, HAMIPSKCHHS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M AATUYUKOB (PH3UUECKUX
BEJIMYMH; CPAaBHUBATH PE3yJIbTAaThl U3MEPEHHH C YIETOM 3a1aHHOM a0COFOTHON MOTPEIITHOCTH;

MPOBOANTH HCCIEIOBAHUE 3aBHUCHUMOCTH OIHOW (DU3MYECKOW BEIMYMHBI OT APYrou
C UCTOJb30BAaHUEM MPSIMBIX HU3MEPEHHH (3aBUCHUMOCTh CONPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBL, TUTOLIA/IM ONEPEYHOr0 CEYEHUS U YAEIBHOTO CONPOTUBIICHUS BEIIECTBA POBOJHUKA;
CHJIBl TOKA, MIYIIEr0 4epe3 MPOBOJHUK, OT HANpPSIKEHHUS Ha NPOBOJHUKE; HCCIEIOBAHHE
MOCJIEIOBATENILHOIO U MApajUIeIbHOTO  COCIMHEHMM  TMPOBOJHHUKOB):  IUIAHUPOBATH



UCClIeZIOBaHUE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIIeAYs IPEJI0KEHHOMY IIJIaHy,
(GUKCUPOBATh pPE3yabTATHl TOJYYCHHOW 3aBUCUMOCTH B BUAE TaONHIl W rpaduKoB, AenaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIICOBAaHUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUYECKUX BEJINYMH (yAelabHas TEIIOEMKOCTb
BEIIECTBA, CONPOTHUBICHUE IMPOBOJHUKA, pab0Ta M MOLIHOCTh AJIEKTPUUYECKOIO TOKA):
TUTAHUPOBATh U3MEPEHUS, COOMPATh IKCTIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIYs TPEII0KCHHOMN
MHCTPYKLIUH, U BBIYUCIIATH 3HAUCHUE BEJIMYHHBI,

coOMoaTh MpaBWiIa TEXHUKH OE30MacHOCTH Tpu paboTe ¢ j1abopaTOpHBIM
o0opynoBaHuEM;

XapakTepu3oBaTh MPUHLUMIBI JEHCTBUA H3YYEHHBIX MHPUOOPOB M TEXHUYECKHX
YCTPOKMCTB C OMOPON HAa MX OMHCAHHUA (B TOM YHUCIIE: CUCTEMA OTOIJICHHUS JOMOB, TUTPOMETD,
napoBasi  TypOMHA, aMmIepMeTp, BOJBTMETP, CUYETUMK  DJIEKTPUUECKOW  SHEpIuH,
AIIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HAarpeBaTeNbHBIE  AJIEKTPONPHOOPHl  (TpUMEpHI),
JIEKTPUUYECKUE MPEAOXPAHUTENN; 3JIEKTPOMArHUT, 3JIEKTPOABHUIraTeidb IMOCTOSHHOIO TOKa),
UCTIONB3Yysl 3HAHMA O CBOWCTBaX (PU3MUECKUX SBICHHA M HEOOXOAMMBIE (HU3HMUECKUE
3aKOHOMEPHOCTH;

pacmo3HaBaTh NPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIbHbIE MPUOOPHI
[0 CXeMaM M CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP,
THTPOMETp, JIBUTATENb BHYTPEHHEIO CTOPaHUSs, JEKTPOCKOI, PEOCTaT); COCTABISTH CXEMBI
AJIEKTPUUYECKUX LENeil ¢ MocieA0BaTeNIbHbIM U HapajlyIebHbIM COEIMHEHUEM 3JIEMEHTOB,
pas3nuyast ycJIOoBHbIE 0003HAUEHUS 3JIEMEHTOB JICKTPUIECKHX IIETICH;

OPUBOJIUTh  NPUMEPHI/HAXOIUTh HHPOPMALMIO O MpUMepax MPAKTUYECKOro
UCTIOJIb30BaHUs (PU3NUECKUX 3HAHUIN B TIOBCEAHEBHOM KU3HU [T obecrieueHust 0€301acHOCTH
npu oOpalieHMH ¢ NpuOopaMM M TEeXHHYECKMMHU YCTPOHCTBAMHU, COXPAHEHMs 3/10pOBbs
U COOJTIOJICHHSI HOPM KOJIOTUYECKOTO TTOBE/ICHUS B OKPYKAIOIIEH cpene;

OCYILECTBIIATh MOUCK HMH(OpMaru (U3NYECKOTO CcoJepxkaHus B ceTu VHTepHeT,
Ha OCHOBE MMEIOUINXCS 3HAHUH U IyTEM CPaBHEHHS JTOTIOJIHUTEIFHBIX HCTOYHUKOB BBIJICIISATH
MH(POPMALINIO, KOTOpas SBJISIETCS MPOTUBOPEUHUBOM MIM MOXKET OBITh HEJJOCTOBEPHOM;

UCTIOJIB30BaTh MPH BHITIOTHEHUHN YY€OHBIX 3a[JaHU HAYYHO-TIONYJSIPHYIO JTUTEPATypy
(bu3nUecKoro cojaep)kaHus, CIpaBOYHBbIE MaTepuaibl, pecypcbl ceTd HTepHeT; BianeTh
npuéMaMH KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHusi WHGOpPMAIMHA M3 OJHOW 3HAKOBOM
CUCTEMBI B APYT'YIO;

co3faBaTb COOCTBEHHbIE MUCHMEHHBIE M KpaTKUE YCTHBIE COOOILEHus, 00001mas
MH(POPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COJEPIKAHMS, B TOM YUCIIE MyOINIHO
NPEJCTABIATh PE3yAbTAThl TPOCKTHOW WM HWCCIIEAOBATEILCKOW NIEATEIFHOCTH; TP ITOM
IpPaMOTHO MCIIOJIb30BaTh M3Y4YCHHBIH MOHATHHHBINA ammapaT Kypca (DU3HMKH, CONPOBOXKIATH
BBICTYIIJICHHE TIPE3CHTAIEH;

OpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HMCCIENOBAHUNA (U3UUECKUX MPOLECCOB
pacrpenensiTb 0053aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTABJICHHBIMH 3aadyaMH, CIICIAUTh
3a BBIIIOJTHEHUEM IIJIaHa IEUCTBUM U KOPPEKTHUPOBATH €T0, a/IeKBATHO OLIEHUBATH COOCTBEHHBIN
BKJIQJI B JICSTEILHOCTh TPYIIIBI; BHICTPAaUBATh KOMMYHHUKATHBHOE B3aMMOCHCTBUE, TIPOSIBIISS
TOTOBHOCTb Pa3periatbh KOH(MIUKTHI.

9 kJacc
[IpeameTtHble pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPa)xaTh CPOPMUPOBAHHOCTH Y
00yJaronmxcsi yMeHHM:

UCHOJb30BAaTh TIOHATHS: CHUCTEMa OTCY€Ta, MarTepuajbHas TOYKa, TPAEKTOpPUS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOT0 IBMKEHUS, ieopMmanys (ynpyras, IiacTudeckas), TpeHHe,
LEHTPOCTPEMUTENFHOE YCKOPEHUE, HEBECOMOCTh U MEPETrpy3KH; LEHTP TSHKECTH; aOCOIIOTHO
TBEPJI0€ TEJIO0, LIEHTP TAKECTU TBEPOrO TEJA, PABHOBECHE; MEXaHUUECKUE KOJIeOaHUs 1 BOJIHBI,
3BYK, HH(PA3BYK U YJIbTPa3BYK; JIEKTPOMArHUTHBIE BOJIHBI, IKaJIa YJIEKTPOMArHUTHBIX BOJIH,
CBET, 0JIN30PYKOCTh U JJAJIbHO30PKOCTh, CIIEKTPhI UCITYCKAaHUS U MOTJIOLIeHUs; anb(da-, 6eTa- u
raMMa-u3JIydeHHsl, U30TOIbI, SJIepPHAst DHEPTreTHKA,



paznuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHEHHOE IBUKECHHUE,
PaBHOYCKOPEHHOE MpPsIMOJIMHEIHOE JBI)KEHUE, CBOOOJHOE TNAaJeHHE Tell, pPaBHOMEpPHOE
JBIDKEHUE I10 OKPY)KHOCTH, B3aMMOJCWCTBHE TeJl, pEaKTUBHOE JIBUKEHHUE, KojeOaTelbHOe
JBIDKEHHUE (3aTyXarollue M BBIHYXJEHHBbIE KoyleOaHMs), PE30HAHC, BOJIHOBOE JBMIKEHHE,
OTpakCHHE 3ByKa, NPSIMOJIMHEHHOE pacCHpOCTPAHEHHUE, OTPAKEHUE M IPEIOMIIEHUE CBETa,
MOJIHOE BHYTPEHHEE OTpa)KCHHE CBETa, pa3joKeHUE OeNoro CBeTa B CHEKTP U CIIOKEHUE
CIEKTPaJIbHBIX LIBETOB, IUCIEPCHUs CBETA, €CTECTBEHHAs PaJAMOAKTHBHOCTb, BOSHHUKHOBEHHE
JMHENYATOro CHEKTpa M3JIydyeHHs) IO ONUCAHHMIO HMX XapaKTEpHBbIX CBONCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHHUE;

pacro3HaBaTh NPOSIBIEHUE U3YYEHHBIX (PU3MUYECKUX SBJICHUM B OKpYXaroleM Mupe (B
TOM uuciie (u3nyYecKue SBJICHUS B TNPUPOJAE: MPUIMBBL U OTJIUBBI, JBUKECHHE IIJIaHET
ConHeuHOW cHCTeMBl, pPEaKTHUBHOE MBMIKEHHE >KUBBIX OpPraHM3MOB, BOCIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSCEHUE, CEHCMUYECKUE BOJIHBI, I[yHaMH, 9XO0, IIBETa TEJ, ONTHYECKHUE
ABJICHUS B TpUpOjAE, OMOJIOTHYECKOe JEHCTBHE BHJIUMOIO, YIbTPa(QHOIETOBOIO U
PEHTI'€HOBCKOTO H3JIyYCHH; €CTECTBEHHBIM paJMOaKTUBHBIA (DOH, KOCMHUYECKHE JYYH,
pPaZMOAaKTUBHOE U3JTydeHNE IPUPOAHBIX MUHEPAJIOB; IEHCTBUE PaJUOAKTUBHBIX U3JIy4YeHUN Ha
OpraHu3M 4YeJIOBEKa), MPU ATOM IEPEBOJUTH MPAKTUUYECKYIO 3aJady B y4e€OHYIO, BBIJEIATH
CYLIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3HUECKUX SBICHUH;

OIMCHIBATh W3YyYCHHBIE CBOWCTBA TN U (PU3UYECKUE SBICHHUS, MCIOIB3Ys (DU3UUECKHE
BEJINYMHBI (CPEIHSAS U MTHOBEHHAs! CKOPOCTh Teja IPU HEPAaBHOMEPHOM JABHKEHUH, YCKOPEHHE,
[EpeMEIlEHUE, MyTh, YIJIOBAasg CKOPOCTb, CHJa TpPEHUs, CHJIa YIPYrOoCTH, CHJla TSDKECTH,
yCKOpeHHe CBOOOTHOT O MaeHUs], BEC TeJla, UMITYJIbC TeJla, UMITYJIBC CHJIbl, MEXaHWYecKast paboTa
U MOIIHOCTh, NOTEHIMaJIbHAS OJHEPIrUs Teja, IOAHATOrO HaJa IOBEPXHOCTHIO 3EMIIH,
NOTEHLMANIbHAsl SHEPrHs CXKaTOM NpYXKUHbI, KUHETHYECKas SHEprus, MOJHAas MeXaHW4ecKas
SHEprus, MEepPUOJ] M YacToTa KoJeOaHWM, JUIMHA BOJIHBI, TPOMKOCTb 3BYKAa U BBICOTAa TOHA,
CKOPOCTb CBETa, IOKa3aTelb HpPEJIOMJICHUS Cpelbl); NMPHU ONHUCAHUU TNPABUIBHO TPAKTOBAThH
($U3NUECKUN CMBICI UCIIONB3YEMbIX BEJIMYMH, 0003HAYEHUS U €AUHULBI (PU3UUECKUX BEIUYMH,
HAaXOJUTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BEIMUYMHY C JIPYTMMH BEJIMYMHAMH,
CTPOUTH TPaPUKH U3yICHHBIX 3aBUCHIMOCTEH (PU3UUECKIX BEITHMYUH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3NUECKUE SBJICHHUS U MPOLECCHI, UCTIONb3YS 3aKOH
COXpaHEHMsI SHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHLUI CYNEPIIO3ULIUU CUJI, IPUHIIUI
oTHocuTenbHOCTH [anmunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHS MMITYJIbCa, 3aKOHbI
OTpaXKeHMsI U MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MacCOBOTO YHUCEIN MpH
SJICPHBIX PeaKUUsAX; IPU ITOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alMCHIBATH €r0
MaTeMaTHYeCKOe BBIPAKECHUE;

OOBSICHATh (PU3MUECKUE MPOIECCHl M CBOWCTBA TeJl, B TOM 4YHCIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh MPUYUHHO-CJIEICTBEHHBIE
CBSI3U, CTPOUTH 00BCHEHHE U3 2—3 JTOIMYECKHX IIAaroB ¢ ONOPOi Ha 2—3 W3yuyeHHBIX CBOMCTBA
(bu3nYeCKuX SIBICHUN, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemlath  pacuéTHble  3a7aud  (omMparommecs ~— Ha  cHCTeMy M3 2—
3 ypaBHEHHUI), HCIONB3YsI 3aKOHBI U (HOPMYIBI, CBs3BIBAIOMINE (DPU3MUECKUE BEIWYHMHBI: Ha
OCHOBE aHaJM3a yCJIOBMs 33J]a4M 3aIIMCBIBATh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOLIUE WIH
M30BITOYHBIC JTAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIbI, HEOOXOAMMBIE JJIsI PEIICHHUS, IPOBOIUTH
pacuéThl M OLICHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAUCHHS (PU3MUECKON BEIIMUHHBL;

pacno3HaBaTh PO0IEMbl, KOTOPBIE MOYKHO PEIIUTH IIPU NOMOIIH (PU3NYECKUX METO/I0B;
UCIIOJIb3YSl OIMCAHUE HCCIIENOBAHUS, BBIICIATH IIPOBEPSIEMOE IPEIION0KEHUE, OLICHUBATDH
IPaBUIBHOCTh MOpPs/IKa IMPOBEICHHUSA HCCIIEAOBAaHUs, JeNaTh BBIBOJbI, MHTEPIPETUPOBATH
pe3ynbTaThl HAOJIIOACHUHN U OTIBITOB;

IPOBOJUTH OMNBITHI 110 HAOIIOACHUIO (PU3MUYECKUX SBICHUN WIN (QU3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa Hpl0TOHA, 3aKOHA COXpPaHEHHUs DHEPTUH; 3aBUCUMOCTb I1€PHOJa
KoJIeOaHUH MTPYKUHHOI'O MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIMTYZbl MajblX KOJEOaHMMH; NPSIMOJIMHEWHOE PacHpOCTPAHEHUE CBETA, Pa3jIOkKEHHUE



0enoro cBeTa B CIEKTP; M3YYEHHE CBOWCTB M300pakeHUS B IUIOCKOM 3€pKaje U CBOWCTB
n300pakeHUs] TpeaMeTa B coOuparoiedl JMH3e; HaOI0IeHWE CIUIOMIHBIX W JIMHEWYaThIX
CHEKTPOB M3JIyYCHHS): CAMOCTOSTENIbHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa
000pyI0BaHNUS; ONUCHIBATH XOJI OIBITA U €r0 PE3yJIbTaThl, ((OPMYIUPOBATH BHIBOJIBL;

MPOBOJUTH HPU HEOOXOAMMOCTH CEPHIO NIPSMBIX W3MEPEHUH, OIpenenss cpeaHee
3HaueHUe u3MepsieMol BeNWYMHbl ((POKYyCHOE pacCTOSTHUE COOUparomeld  JIHH3BI);
000CHOBBIBATh BEIOOD cr10c00a N3MEPEHUS/U3MEPUTEIHLHOTO TPUOOPA;

IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (U3UUECKUX BEJIMYMH C UCIOJIb30BAHUEM
NPSAMBIX U3MEPEHUH (3aBUCHUMOCTD ITyTH OT BPEMEHHM IPH PaBHOYCKOPEHHOM JIBUXKEHHHU 0e3
HayaJbHOM CKOPOCTH; Mepuoja KoJeOaHU MaTeMaTH4eCKOro MasTHUKA OT JJIMHBI HUTH;
3aBHCHUMOCTH yIJIa OTPa’KEHUs CBETa OT yrJjla MaJeHus U yIriia IpeJOMIICHUS OT yria MaJeHus):
IUTAHUPOBATh HCCIIEI0BAaHUE, CAMOCTOATENIEHO COOMPAaTh YCTAHOBKY, (PUKCHUPOBATH PE3yJIbTaThl
MOJYYeHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH B BHJIE TaOIHIl U TPApUKOB, JIENIaTh BHIBOJIBI
0 pe3yJIbTaTaM UCCIIEJOBAHUS;

NPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PH3MUECKUX BEIMYUH (CpelnHss CKOpPOCTh U
YCKOpPEHHE Tejla IpPH PAaBHOYCKOPEHHOM JBMKCHMH, YCKOpPEHHE CBOOOJHOrO MaJeHMS,
KECTKOCTH MPY>KUHBI, KOAPPHUIIMEHT TPEHUS CKOJIBKECHUS, MEXaHWYeCcKast paboTa U MOIIHOCTb,
4acToTa U NepHoj KolebaHUi MaTeMaTHYECKOro U NPY>KUHHOTO MAasTHUKOB, ONITUYECKasl CUIIa
coOuparomie JIMH3bI, pPagHOaKTHBHBIN (OH): TIAHMPOBATH HM3MEpPEHHs; COOUpPATh
HKCHEPUMEHTAJbHYI0 YCTAHOBKY U BBIIOJHATH M3MEpPEHMs, Cleays NpeasioKeHHON
MHCTPYKLMH; BBIUYUCIIATh 3HAYCHHUE BEIMYMHBI U aHAJTU3UPOBATH MOIYYEHHBIC PE3YyIbTATHI C
y4€TOM 33JaHHOM MOTPEUTHOCTH U3MEPEHNUH;

coOmtofaTh TIpaBWiIa TEXHUKM O€30MacHOCTM TMpu pabore ¢ 1a00paTOPHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKM H3YUYEHHBIX (DU3NUYECKHX MOJENEH: MaTepHasibHas
TOYKa, A0COIIOTHO TBEP/0€ TEJI0, TOUCUHBIH HCTOYHHK CBETA, JIy4, TOHKAs JINH3A, IIJIJaHETapHas
MO/JIEJIb aTOMa, HyKJIOHHAs! MOJIeJIb aTOMHOTO SI/1pa;

XapakTepu3oBaTh MPUHLMIBI JEHCTBUA H3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpPOM HA WX OMHUCaHUSA (B TOM YHCJE: CIUIOMETP, NATYUKH TOJOXKECHHS,
paccTOsIHUA U YCKOPEHMs, pPaKeTa, 3XO0JI0T, OYKH, MEPHUCKOI, (oToammapaT, ONTHYECKHUE
CBETOBOJIbI, CIIEKTPOCKOIN, JO3UMETp, KaMmepa BuiibcoHa), MCTONB3ysl 3HAaHHUS O CBOMCTBax
bu3nUecKux SBICHUH U HEOOXOUMBbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

WCTIOJIh30BATh CXEMBI W CXEMAaTHYHBIC PHCYHKH M3YYCHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX NPUOOPOB M  TEXHOJOTMYECKHX IPOLECCOB IMpPH pEIIeHUuH ydeOHO-
MPaKTUYECKHUX 33]1a4; ONITHIECKUE CXEMBI JJIsl IIOCTPOCHUS N300pakeHUH B TUIOCKOM 3€pKajie U
cobuparorieit TuH3e;

MPUBOJNUTH  NPHUMEPHI/HAXOMUTh HWHPOPMAIMIO O TPUMEpax MPaAKTUIECKOTO
UCTIOJIb30BaHUs (PU3NUECKUX 3HAHUIN B TIOBCEHEBHOM KHU3HU [T oOecrieueHus: 0e30MacHOCTH
npu oOpamieHnH ¢ NpPUOOpaMH W TEXHHYECKHMMH YCTPOHCTBAMH, COXPAHEHHS 3I0POBBS
U COOJIIOJICHNSI HOPM 3KOJIOTHYECKOT'0 TIOBE/ICHUS B OKPYKaIOLIEH cpere;

OCYIIECTBIISITh TOWUCK HWH(MOpMAIu (U3NIECKOTO COJepKaHus B ceTd VHTEpHeT,
CaMOCTOATENIBHO  (OpMYIHMPYs IOMCKOBBIA  3alpoC, HAXOAUTh IyTH  OIpPEACICHUs
JIOCTOBEPHOCTH IOJIY4E€HHON HH(OPMAIMKY HA OCHOBE UMEIOLIUXCS 3HAHUH U JONIOJHUTEIbHBIX
HCTOYHUKOB,;

UCIIOJIb30BaTh MPH BBIIOJIHEHUU YUYE€OHBIX 3aJaHUI HAy4HO-TIOMYJISIPHYIO JUTEpATypy
(Gu3MUeCcKOro coaep:KaHus, CIpPaBOYHBIE MaTepuaibl, pecypchl cetu HHTepHeT; BianeTh
npuéMaMHi KOHCIIEKTUPOBAaHMs TEKCTa, IpeoOpa3oBaHus MHGOpMALMKU U3 OJHOW 3HAKOBOM
CUCTEMBI B IPYT'YIO;

C03/1aBaTh COOCTBEHHBIE NIMCbMEHHBIE M YCTHBIE COOOLIIEHHS Ha OCHOBE HH(OPMALIUU U3
HECKOJIbKUX HCTOYHUKOB (DM3NYECKOTO COJIEpKaHMs, MyOJIMYHO TPEACTABIATH PE3yIbTaThl
IPOEKTHON WJIM MCCIEI0BATEIbCKON NESTEIbHOCTH; IPU 3TOM IPAaMOTHO MCIIOJIb30BaTh
U3YYCHHBI TOHATHHWHBIA anmapaT M3y4aeMoro pasfena (U3MKA U COMPOBOXKIATh



BBICTYIUICHUE TIPE3EHTAIel ¢ yI€TOM 0COOCHHOCTEH ayIuTOPHH CBEPCTHUKOB.

10 xnace

[IpeameTtHble pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPa)xaTh CPOPMUPOBAHHOCTH Y
00yJaronmxcsi yMeHHM:

- NPOBOJUTH  HCCIENIOBAaHHE  3aBUCHUMOCTEH  (U3UYECKUX  BEIMYMH  C
HCIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTh IIYyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JBIKEHUH 0€3 HauaIbHOM CKOPOCTH; MEPH0/1a KoJIeOaHHi MaTeMaTHYECKOTO MasiTHUKA OT JITHHBI
HUTH; yIila OTPaK€HHsI CBETA OT yIJja MaJeHus, yria IpeIoMIIEHHUs OT yria MajJeHusi CBETOBOIO
Jqyda): CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHPOBATH pE3YJIbTAaThl IOJY4YEHHON
3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIE TAOJIUI U TPaHKOB, 1€1aTh BHIBOJIBI IO PE3YJIbTaTaM
UcClIeoBaHUs (MPH HAJMYUU BO3MOKHOCTH WJIM TIPOBOJAWUTH BUPTYaJbHBIE JIAOOpPATOpHBIC
paboThI);

- MIPOBOANTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH (CpeIHssi CKOPOCTh U
YCKOpPEHUE Teja IPU paBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOHOTO MAJICHMS], ’KECTKOCTh
IPYXUHBI, KO3()PULIUEHT TPEeHUsI CKOJIBXKEHHs, MEXaHn4eckas paboTa U MOLIHOCTb, 4acTOTa U
nepuosi KojleOaHWi MaTeMaTH4eCKOro W TMPYXKHHHOTO MAasTHUKOB, (POKYCHOE pacCTOSHHE
cobuparoniel  JUH3bl, PAJUMOAKTUBHBIA  (OH): IUIAHUPOBAaTh HM3MEpPEHHUs; coduparb
SKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIIE€Ayd IMpPENJIOKEHHOW MHCTPYKLMH; BBIYUCIISATH 3HAUEHUE
BEJIMYMHBI M aHAJIM3MPOBATH IOJYYEHHBIE pe3yibTaThl C YYETOM 3aJaHHOH MOTPEeIIHOCTH
M3MepeHu (Mpu HATMYUK BO3MOXKHOCTH MJIU MPOBOJIUTH BUPTYyaJIbHbIE TAOOpATOPHBIE pabOThI);

- cobmonaTh mpaBwia 0Oe30macHoro Tpyaa mnpu pabore ¢ Jga00paTOPHBIM
o0opynoBaHueM (IIpU HAJIWYUM BO3MOYKHOCTH MJIM INPOBOJUTH BHUPTYalbHbIE J1AOOPATOPHBIE
paboThl);

- pa3inuyaTh OCHOBHBIE PU3HAKU U3YUYEHHBIX (PU3HMUECKUX MOJIeNel: MaTeprabHas
TOYKa, aOCOJIOTHO TBEPJOE TEJO, IUIAHETapHAasi MOJENb aTOMa, HyKJIOHHAs MOJEJIb aTOMHOIO
A1pa;

- XapaKTepu30BaTh MPHUHLMUIIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOH HA UX ONMMCAHUSA (B TOM YUCJIE CIIMIOMETP, JaTYUKH IIOJI0KEHUS, PACCTOSHUS
U YCKOPEHHs, pakeTbl, 3XOJO0T, OYKH, IEpHCKOl, (QoToanmnapaT, BOJOKOHHAs OITHKA,
CHEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHHMA O CBOMCTBAaX (PU3NUYECKHUX
SBJICHUH U HEOOXOJUMBbIE (PU3MUECKUE 3aKOHOMEPHOCTH;

- UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOIMUYECKUX MPOIECCOB NPU PELICHUH y4eOHO-
MPAKTUYECKHX 3a/1a4; ONTUYECKHUE CXEMBbI Ul IIOCTPOCHUS U300paXKeHNH B INIOCKOM 3€pKajie U
coOuparoreii JT1H3e;

- NPUBOJUTH TNPUMEPHl MPAKTUYECKOTO HCMONb30BaHUS (U3NYECKUX 3HAHUH B
MOBCEJIHEBHOM JKU3HU [UIsl oOecredeHus Oe30macHOCTU MpH oOpalleHuu ¢ mnpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHMS 30pPOBbS M COOJIONEHUS HOPM 3KOJOIMYECKOTO
MOBEICHUA B OKPYKAIOLIEH CPEIE;

- OCYILECTBIISATH MOUCK MHPOpMALUU (pru3nuecKoro cojepxanus B cetd MHTepHeT,
CaMOCTOATENIbHO (POPMYIIHUPYS IOUCKOBBIH 3apoC; HAXOAUTh ITyTH ONPEeIeHHs JOCTOBEPHOCTH
MOJTyYeHHOW MH(pOPMAIMY Ha OCHOBE MMEIOIIMXCS 3HAHUHN U3 Kypca (PU3UKU M JOTIOTHUTEIHHBIX
HCTOYHHUKOB;

- UCIIOJIb30BaTh MpPU BBHIMOJIHEHUHM Y4YeOHBIX 3aJaHUM HayYHO-TIOMYJISPHYIO
AUTEpaTypy (PU3MUYECKOro conIepKaHMs, CIpPaBOYHBIE MaTepualbl, pecypcbl cetu WHTepHeT;
BIAJIeTh NPUEMAMU KOHCIEKTUPOBAHMSA TEKCTa, IpeoOpa3oBaHus HH(OpMaLuM W3 OJHOU
3HAKOBOU CUCTEMBI B JIPYT'YIO;

- CO3/1aBaTh COOCTBEHHBbIE IMCBMEHHBIE U YCTHBIE COOOLIEHMs, 00001as
MH(OPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh W3YYECHHBIN MOHATUHHBIN
amnmapar Kypca (U3MKH, COIIPOBOKIATh BBICTYIJICHHE MTPE3eHTaIel COOCTBEHHOT0 COOOIIEeHNS,
YUUTBIBasi 0COOEHHOCTH ayJIUTOPUU CBEPCTHUKOB;



— IpU  BBHIMOJHEHUH HCCIEAOBAaHUNA (PU3MUYECKUX MPOLECCOB CAMOCTOSTEIHHO
IUTAHUPOBATh COBMECTHYIO I€ATENBHOCTD B IPYIIIE, CJIEANUTh 32 BBIIIOJIHEHUEM IUIaHA IEHCTBUN U
KOPPEKTHpPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIAA B ACSATEIBHOCTH TPYIIIHI;
BBICTPanBaTh KOMMYHHUKAaTHBHOE B3aUMOJICHCTBHE, YUUTBIBAsI MHEHHE OKPY/KAIOIIHX.

IMoxxoabl K OLleHUBAHUIO IVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHusl

[Ipu oneHWBaHWM TJIAHUPYEMBIX PE3yIbTaTOB 00ydeHus ¢usuke ydammxcs ¢ HOJIA
HEOOXOJMMO YUYUTHIBATh TAaKHE WHIWBUIYyaJbHbIE OCOOCHHOCTH HMX pa3BHTHUS, KaK: YPOBEHBb
pa3BUTHsI MOTOPUKH PYK, YPOBEHb BIIAJICHUs YCTHOM 3KCIPECCUBHOI PEeUbl0, YPOBEHb Pa3BUTHS
paboToCIOCOOHOCTH HAa YpOKE (MCTOLIAEMOCTh LIEHTpaJbHOM HEpBHOW cuctemsl). Mcxoas u3
9TOr0, YYMUTENIb UCHOIb3YeT JUIsl YYalIUuXCs MHIAMBUAYaJIbHBIE (OPMBI KOHTPOJS pe3yJbTaToOB
oOyuenns ¢usuke. [Ipu cHIDKEHHOI pabOTOCIIOCOOHOCTH, BBIPAKEHHBIX HAPYIICHUSIX MOTOPUKHU
PYK BO3MOXHO YBEJIMYEHHUE BPEMs JJIS BBIIOJIHEHUS KOHTPOJIBHBIX U CAMOCTOSATENIBHBIX padoT.
KoHTpomnbHBIE, CaMOCTOATENbHbIE W TPAKTHUYECKHWE pabOThl TPU HEOOXOJUMOCTH MOTYT
IIpeUIaraTbCsi C HUCIOJIb30BAHUEM 3JIEKTPOHHBIX CHUCTEM TECTUPOBAHMS, MHOI'O MPOrpaMMHOI0O
oOecrieueHns, OOECTICUMBAIOIIETO NEPCOHU(UIIMPOBAHHBI yUeT Y4YEOHBIX JOCTHKEHHM
oOyuyaromuxcs. Texkymuit KOHTponb B (OpME YCTHOrO OMNpoca NpU HU3KOM KayecTBE YCTHOM
HKCIPECCUBHON PeUH yJamuxcss HE0OX0IMMO 3aMEHSITh MIMCbMEHHBIMH (DOpMaMH.

CnenmajbHble yCJIOBHS PeaaTu3aliu JUCHUNIMHbI

1. HeoOxomumo MpemycMOTpPEeTh HAIWYHE MEePCOHANBHBIX KOMITBIOTEPOB, TEXHHYECKUX
pUCIIOCOONeHUH (crenualipHas KJIaBHaTypa, Pa3IM4YHOTO BHMJA KOHTAKTOPHI, 3aMEHSIOIINE
MBIIIb, JPKOUCTUKH, TPEKOOIIBI, CCHCOPHBIE TUTAHIIICTHI).

2. JomxHbl OBITH CO3JaHBl YCHOBHSL JUIi (YHKUMOHUPOBAHHS COBPEMEHHOMH
nH(pOPMaLIMOHHO-00pa30BaTeIbHOM  cpellbl 1o  (U3HMKe, BKIIOYAIOLIEH  3JIEKTPOHHbIE
MH(GOPMALIMOHHBIE PECYpChl, JJIEKTPOHHbIE 00pa3oBaTelbHbIE PECYpPChl, COBOKYITHOCTh
WHPOPMAIIMOHHBIX TEXHOJIOTUH, TEIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIMX
TEXHHYECKHX CPEJCTB M TEXHOJOrHH (B TOM uucie Quem-TpeHaxepoB, nHctpymenToB WiKi,
1M(POBBIX BUIEO MAaTEPHUATIOB U JIP.), 00ECTIEYUBAIOLINX TOCTHKEHUE KaXAbIM 00y4aromuMcs ¢
HOJIA makcuManbHO BO3MOXHBIX JJIS1 HETO PE3YyJIbTaTOB O0YyUESHHS.



