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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o ¢u3uke Ha ypoBHE OCHOBHOTO 0O0IIEro oOpa3oBaHusi COCTaBJICHA HA OCHOBE TMOJOKEHUH U TpeOOBaHUH K pe3yabTaTaM OCBOCHHS
Ha 6a30BOM ypOBHE OCHOBHOW 00pa3oBaTelbHOM mporpaMmel, npenactaBieHHbIX B PT'OC 00O, a Taxke ¢ yuéroM ¢enepanbHoi paboueil mporpaMMel
BocnuTanus u Konuenmuu npenogaBanus yueOHoro npeamera «Pusnkay.

Copnepxanue mporpammbl MO (U3MKE HaNpaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOW I'PAaMOTHOCTH OOYYaroLUXCs U OpraHU3alMio
u3ydeHust GU3MKU Ha JEesTeIbHOCTHON ocHOBE. B mporpamme no ¢usuke y4uThIBaroTCs BO3MOXKHOCTH Y4eOHOIO MpeIMeTa B peaan3aluy TpeOoBaHUN
OI'OC OOO K mIaHUpPyeMbIM JMYHOCTHBIM U METAIPEIMETHBIM pe3yJbTaTaM OOyueHMsI, a TaKXKe MEXKIPEJAMETHbIE CBSI3U €CTECTBEHHO-HAYUHBIX
y4eOHBIX IPEMETOB Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHusl.

[Iporpamma mo ¢u3uKe yCTaHaBIMBAET paclpeiesieHne y4eOHOro marepuaia Mo rogaMm oOydeHus (1O Kiaccam), MpenjiaraeT HPUMEPHYIO
MOCJIEI0BATENbHOCTh N3yUEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS IIPEIMETHOTO CO/IEPKAHUS U yUETE BO3PACTHBIX OCOOEHHOCTEN 00ydarommxcs.

[Iporpamma mo ¢usmke pa3paboraHa ¢ IENbIO0 OKa3aHUS METOIUYCCKOW IMOMOINY YYUTEII0 B CO3JMaHHM pabodeid mporpamMmbl M0 y4eOHOMY
peaMeTy.

dusmka SABISAETCS CHUCTEMOOOPa3yIOLUUMM JUIsl €CTECTBEHHO-HAYyYHBIX Y4YE€OHBIX NPEIMETOB, MOCKOJIbKY (PM3MYECKHE 3aKOHBI JISKAaT B OCHOBE
IPOILIECCOB U SBJICHUM, N3ydyaeMbIX XUMHEH, OUooruei, actpoHomMuel u ¢uszndeckoit reorpadueii, BHOCUT BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY
MUpa, NpelocTaBiIsieT Harnboee sscHble 00pa3iibl IPUMEHEHUS] HAYyYHOT'O METO/a MO3HAHUS, TO €CTh CII0C00a MOyYeHHs JOCTOBEPHBIX 3HAHUM O MHpe.

OnHa W3 IIaBHBIX 337a4 (u3nyeckoro oOpa3oBaHMs B CTPYKType OOIIEro oOpa3oBaHMs COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAYUHOM
IPaMOTHOCTH M MHTEpeca K HayKe y 00y4Jaromuxcsl.

WN3yyenne ¢u3uku Ha 0a30BOM  ypOBHE MpeArojaraeT  OBJaJ€HHE  CIEAYIOUIMMH  KOMIIETEHTHOCTSMH, XapaKTepHU3YIOILUMU
€CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb:!

® Hay4YHO OOBSICHSTH SIBJICHUS,
® OlEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O HCCIEIOBAHHUS;
® VHTEPIPETUPOBATH JJaHHBIE U UCIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA JJIS IIOJyUYEHUS BBIBOJOB.

Henu uzyuenust pU3NKM Ha ypOBHE OCHOBHOTO 00I1Iero o0pazoBaHus onpeaenaeHs! B Konuenuuu npenogaBanus yueoHoro npeamera «dusuka» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit deaepannu, pealnsyromux OCHOBHbIE 0011e00pa3oBaTelbHbIe IPOrpaMMbl, YTBEPKIEHHON pElIeHuEeM
Komnnernu Munucrepcrsa npocsenienus Poccuiickoit @enepannu (mpotokon ot 3 gexadps 2019 r. Ne I[1K-4BH).

Henu n3yyeHus pu3nku:

® [puOoOpeTeHue MHTEepeca U CTPeMIICHUs O0y4arouuxcs K HayYHOMY HM3YYEHHIO NMPUPOIbI, PA3BUTHE UX UHTEIUIEKTYalbHBIX U TBOPUYECKHX

CIOCOOHOCTEMN;
® pa3BUTHE MPEJCTABICHUIN O HAYYHOM METO/I€ II03HAaHUS U (POPMUPOBAHUE UCCIIEAOBATENBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSM;
e (JopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3yuyeHHsl OCHOB CTPOEHUS MaTepUu U (pyHIaMEHTaIbHbBIX 3aKOHOB (DU3UKH;



e (GopMHPOBAHUE MPEICTABICHUI O POJIU PU3UKH IS Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH;

® pa3BUTHE MPEACTABICHUI O BO3MOXHBIX cepax Oyaymed mpodecCHOHATBHON NEATEIbHOCTH, CBS3aHHOW C (PU3UKOHM, MOATOTOBKA K
JanpHemeMy 00y4eHHIO B ’TOM HaIlPaBICHHH.

JlocTrkeHHe 3THX [eJiel MporpamMMsl 1o (pU3MKe Ha yPOBHE OCHOBHOTO 0011eT0 00pa3oBaHus 00ECIIeYNBACTCS PEIICHUEM CIIEAYIOINX 3a4a4:

® npuoOpeTeHNne 3HAaHUH O TUCKPETHOM CTPOCHUH BEIECTBA, O MEXaHMUECKUX, TEIIOBBIX, JICKTPUUECKHUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

® TpuoOpeTeHHE YMEHUH ONKICHIBATh U OOBSICHATH (PU3MUECKUE SBICHHS C UCIIOJIb30BAHUEM ITOJTYYCHHBIX 3HAHUA,

® OCBOCHHE METOJIOB pCIICHHWsS MNPOCTCUIIMX pacu€THBIX 3a7ad C UCIOJb30BaHUEM (U3WYECKHX MOJEJICH, TBOPYECKHX W
NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUI HAOJIOAATh MPHUPOIHBIC SBJICHHUS M BBINOJHATH OIBITHI, JJAOOpPATOPHBIC PAaOOTHI U AIKCIEPUMEHTAIBHBIC HCCIICAOBAHUS C
HCTIOJIb30BaHUEM N3MEPHUTEIBHBIX TIPHOOPOB;

® ocBocHHE TPUEMOB pabOTHl ¢ MHpOpManuel (U3UIECKOTO COACpKaHUs, BKIIOYass MHOOPMAIMIO O COBPEMEHHBIX JOCTHKECHUSAX (PH3HKH,
aHaJ3 ¥ KPUTHYECKOE OLICHUBaHNE MH(POPMALINY;

® 3HAKOMCTBO CO cdepamMu NpodecCHOHATBHON AEATENbHOCTH, CBI3aHHBIMU C (PU3UKOHU, U COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMU Ha
JOCTH)KEHUSIX (PU3NYECKON HAYKH.

Ilcuxonozo-neoazozuueckan xapakmepucmuka

Ooyuaromuecs: BapuaHT 5.1 - 3To oOyuaromuecs ¢ poHETUKO-POHEMATUYECKUM WM (DOHETUUECKUM Hel0Opa3BUTHEM peud (IUCTalus; Jerkas
CTENEeHb BBIPAXKEHHOCTH NWU3apTPHUM, 3auKaHUs; pUHONANuUs), oOydaromuecs ¢ oomuM HexopaszButueM peun |l - IV ypoBHell peueBoro pasBuTHs
pa3IUMYHOrO reHe3a (HampuMep, NP MUHUMAJIBHBIX JW3apTPUUECKUX PAcCTPOMCTBAX, PUHONAIUU U T.I.), Y KOTOPBIX MMEIOTCS HapYyLICHUS BCEX
KOMIIOHEHTOB 5I3bIKa; 00y4aroUIrecs ¢ HapyUIeHUSIMU YTEHUS U MHChMa.

VY nereit ¢ QoHeTuko-pOHEMATHYECKUM M (POHETUYECKUM HEIOpa3BUTHEM peud HaOJIoJaeTcs HapylleHue mpouecca (popMUpOBaHUS
IPOM3HOCUTENBFHON CUCTEMBI POJHOTO sI3bIKa BCIEACTBHE Ae()EKTOB BOCHPUATHS U NMpousHomeHus GoHeM. OTMedaeTcsi He3aKOHUEHHOCTh MPOIECCOB
(dbopMHpOBaHUS APTUKYIUPOBAHUS U BOCHPUATHS 3BYKOB, OTJIMYAIOIIUXCS TOHKUMHU aKyCTHKO-apTUKYJISTOPHBIMHU NMPU3HAKAMH.

HecdopmupoBaHHOCTh MPOU3HOIIEHUS 3BYKOB KpailHe BapHaTHBHA U MOKET OBbITh BBIPAXKEHA B PA3IMUYHBIX BapUaHTAX: OTCYTCTBHUE, 3aMEHBI
(KaK TpaBWIIO, 3ByKaMU IMPOCTBIMU MO APTUKYJSALUHU), CMEIIEHHE, UCKAKEHHOE MPOU3HECEHHE (HE COOTBETCTBYIOIIEE HOPMaM 3BYKOBOH CHCTEMBI
POJHOTO SI3BIKA).

OnpenensitolmiuM  IpU3HAKOM (OHEMATUYECKOTO HEJOpa3BUTHS SBJSIETCS IOHMKEHHAs CIOCOOHOCTh K AuddepeHnuan  3BYKOB,
oOecneunBaroas BocupusTie (GOHEMHOIO COCTaBa POJHOTO SI3bIKA, YTO HETAaTUBHO BIIMSIET HA OBJIAZICHHE 3BYKOBBIM aHAJIM30M.

doHeTHYecKOe HEJOpa3BUTHE PEUM XapaKTepusyeTcs HapylieHueM (opmupoBaHUs (HOHETHUUECKOH CTOPOHBI peud JUO0 B KOMIUIEKCE (UTO
IPOSIBIIETCS OJHOBPEMEHHO B HCKa)KEHUHU 3BYKOB, 3BYKOCIOTOBOM CTPYKTYphl CIIOBAa, B IPOCOJUYECKUX HAPYLICHMSX), JIMOO HapyIIEeHUEM
(GopMHpOBaHUST OTIENBHBIX KOMIIOHEHTOB (DOHETHYECKOTO CTpPOs peud (Hampumep, TOJBKO 3BYKONPOM3HOIICHUS WM 3BYKOIPOMU3HOIICHUS U



3BYKOCJIOTOBOI CTPYKTYpbI ciioBa). Takue oOyuwaromuecs: XyXe, YeM MX CBEPCTHUKU 3allOMHHAIOT PEYeBOM Marepuan, ¢ OOJbIIMM KOJIMYECTBOM
OIIMOOK BBIMOJHSIOT 3a/1aHMs, CBA3aHHBIC C AKTUBHOM PEUEBON AEATEIBHOCTBIO.

OOyuaromnmecs: ¢ Hepe3KO BBIPAKEHHBIM OOIIMM HEAOPA3BUTHEM pPEYM XapaKTEPU3YIOTCS OCTATOYHBIMH SIBICHUSAMHU HEJOPA3BUTHS JIEKCUKO-
rpaMMaTU4ecKuX 1 (poHETHKO-POHEMATHIECKUX KOMIIOHEHTOB SI3IKOBOW CHCTEMBI.

VY Takux 0OOydYaloImuxcs HE OTMEYaeTCs BBIPAKEHHBIX HAPYIICHWH 3BYKONpPOHM3HOUICHWs. HapymieHust 3ByKOCIOTOBO CTPYKTYpPBHI ClIOBa
IPOSBISAIOTCA B PA3JIMYHBIX BapUaHTaX HCKAXXEHHUS €ro 3BYKOHAIIOJHSAEMOCTH KAaK HAa ypOBHE OTAEIBHOIO cjora, Tak u cioBa. Hapsagy c¢ stum
OTMEYaeTCsl HeJI0CTaTOYHAsl BHATHOCTb, BBIPA3UTEIBHOCTh PEUH, HEUETKasl IUKLUA, CO3JAl0IIKe BlledaTIeHue oOIIel cCMa3aHHOCTH peyuH, CMELICHHE
3BYKOB, CBUJIETEIbCTBYIOIIEE O HU3KOM YPOBHE C(POPMUPOBAHHOCTH U HEPEHIIMPOBAHHOTO BOCIPUATHS (POHEM U ABIISIONICECS BaXKHBIM I10Ka3aTeIeM
HE3aKOHYUBIIIErocs npouecca HoHeMooOpa3oBaHMUsL.

VY o0yuaromuxcst 0OHApYKHBAIOTCS OT/EIbHBIC HAPYIICHUSI CMBICIIOBOM CTOPOHBI peun. HecMoTps Ha pa3HOo0Opa3HbIi MPEIMETHBINA CI0Baph, B
HEM OTCYTCTBYIOT CJIOBa, 00O3HAuarolMe Ha3BaHUsS HEKOTOPBIX JKMBOTHBIX, pacTeHMM, npodeccuil mroaeil, yacteil Tema. OOydaromuecs CKIOHHBI
UCTIOJIB30BAaTh THUIOBBIE M CXOJHBIC HA3BaHWs, JHMIIb NPUOIM3UTENHFHO TEpeNaloline OPUTHHAIBHOE 3Ha4YeHHe cioBa. Jlekcndyeckue OMmMOKH
NPOSIBIIAIOTCS B 3aMEHE CJIOB, OJM3KHUX MO CUTYallMH, 110 3HAYCHHIO, B CMEIICHUU IMPHU3HAKOB. BBIABISAIOTCS TPYAHOCTH Tepenadn 00ydaroluMUCs
CHUCTEMHBIX CBSI3€l W OTHOLICHMH, CYIIECTBYIOLIIMX BHYTpPH JeKcuueckux rpymni. OOyyarommuecs IUIOXO CIHpPABISIOTCS € yCTaHOBJIEHHEM
CMHOHMMMYECKMX U aHTOHUMHUYECKUX OTHOILEHHH, 0COOEHHO Ha MaTepHualie CJIOB ¢ a0CTPAaKTHBIM 3HAYEHUEM.

HenoctaToyHOCTh JIEKCHUYECKOTO CTPOSI PeYd MPOSBISIETCS B ClEMU(PUUECKUX CIOBOOOpa3oBaTeNbHbIX omuoOkax. I[IpaBuiabHO 00pasys cioBa,
HanOosee ynoTpebisieMble B pe4eBOil MpakTHKE, OHU MO-TIPEKHEMY 3aTPYJHSIOTCS B MPOAYLMPOBAHUU Oosiee peAKHX, MEHEe YaCTOTHBIX BapHaHTOB.
Henopaseutue ci10BOOOpa3oBaTeIbHBIX MPOLIECCOB, MPOSIBISAIONIEECS MPEUMYIIECTBEHHO B HApyIIEHUWH MCMOJIb30BaHUS HENPOTYKTHUBHBIX
CJII0BOOOpa3oBaTenbHbIX a(pPUKCOB, NPENATCTBYET CBOEBPEMEHHOMY (OPMHUPOBAHUIO HABBIKOB TIPYNIHUPOBKUA OJHOKOPEHHBIX CJIOB, MoAOopa
POJICTBEHHBIX CJIOB U aHAJIM3a UX COCTaBa, YTO BIIOCIEACTBUM CKa3bIBA€TCS HAa KaUECTBE OBJIA/ICHUS IPOTPAMMOM IO PYCCKOMY SI3BIKY.

HenocraTouHslil ypoBeHb CPOPMUPOBAHHOCTH JIEKCUUECKUX CPEJICTB A3bIKa OCOOCHHO SPKO MPOSBIISAETCS B MOHUMAHUU U ynotpediaeHuu ¢pas,
MIOCJIOBUI] C IEPEHOCHBIM 3HAUEHUEM.

B rpammarndeckom o(opMIIEHUH peur 4acTO BCTPEUAIOTCs OIMOKY B YHOTpEeOIeHUN TpaMMaTHIeCKuX (popM ciioBa.

Oco0y10 CI0XKHOCTD JUIsE 00YYaOLINXCSl IPECTABISIOT KOHCTPYKIUH C MPUIATOYHBIMH MPEATIOKEHUIMH, YTO BBIPAXKAETCS B IMIPOMYCKE, 3aMEHE
COI030B, HHBEPCHUHU.

JIekcuKo-TpaMMaTHYECKUEe CpeICTBa sA3blka y oOywaromuxcs c@opMmupoBaHbl HeoauHakoBo. C OJHOM CTOPOHBI, MOXET OTMeYaTbcs
HE3HAYUTENbHOE KOJMYECTBO OUIMOOK, KOTOPBIE HOCST HETTOCTOSIHHBIM XapaKTep U COYETAIOTCSI C BO3MOXHOCTBIO OCYIIECTBIICHUS BEPHOTO BHIOOpA MPHU
CPaBHEHUH MPABWJIBHOTO M HETIPAaBUJIBHOI'O OTBETOB, C IPYrOi — YCTOMYMBBIN XapaKTep OIIMOO0K, 0COOEHHO B CAMOCTOSITENILHOM pedH.



OTnuuuTeNbHON O0COOCHHOCTBIO SBIISIETCS CBOEOOpa3He CBS3HOM peud, XapaKTepH3YIoIleecss HapYHICHUSMH JIOTUYECKOM MOCie10BaTeIbHOCTH,
3aCTpEBAHUEM Ha BTOPOCTEIIEHHBIX JCTAJSAX, MPOIYCKAMHU TJABHBIX COOBITH, MOBTOPAMHU OTIEIBHBIX SIH30J0B MPU COCTABICHHHU paccka3a Ha
3a/laHHYI0 TeMY, 10 KapTHUHKE, M0 CEpUU CIOKETHBIX KapTuH. [Ipm paccka3plBaHUM O COOBITHSX M3 CBOCH JKHM3HH, COCTABICHUU PACCKA30B Ha
CBOOOIHYIO TEMY C DJIEMEHTAMHU TBOPYECTBA UCIOJIL3YIOTCS, B OCHOBHOM, MTPOCThIC MAaJTOWH()DOPMATUBHBIE TPEJIOKCHHUS.

Hapsiny ¢ paccTpoiicTBaMu YCTHOM pedr y 00YYarOMIMXCsl OTMEUYAIOTCSl Pa3HOOOpa3HbIE HAPYIICHUS YTEHUS U TTUChMa, MIPOSIBIISIONINECS B CTOUKHX,
MOBTOPSIOUINXCA, ClEeNU(UYECKUX OIIMOKaX MpU UYTEHUHM W Ha MHCbME, MEXaHU3M BO3HHKHOBEHMSI KOTOPBIX OOYCIIOBJIEH HEIOCTAaTOYHON
c(OpMUPOBAHHOCTHIO OA30BBIX BBICHINX MCUXUYECKUX (PYHKIIMIA, 00eCIIeUnBaIOIIUX MPOIECCHl YUTEHUS U MMHCbMa B HOPME.

Ocoovle obpazosamenvHbie nompedHocmu

- BBISIBJICHME B MAKCHUMAaJIbHO paHHEM Iepuojie oOydeHus AeTel IpyIIbl pUcka (COBMECTHO CO CIELUUAIMCTaMU MEIULUHCKOIO MpoQuiist) u
Ha3Ha4YEeHHE JIOTONEINYECKON TOMOLIH Ha dTare 0OHAPYKEHUS IEPBbIX IPU3HAKOB OTKJIOHEHHS PEYEBOI0 Pa3BUTHS;

- OpraHM3anus JIOTONEIUYECKON KOPPEKIMH B COOTBETCTBUM C BBISBICHHBIM HApyIICHHEM TMepea HavyajJoM OOy4YeHHs B IMIKOJC,
IIPEEMCTBEHHOCTh COJICP)KaHUSI U METOJIOB JOUIKOJIBHOTO M IIKOJLHOTO O00pa3oBaHUS W BOCHHUTAHUS, OPUCHTUPOBAHHBIX HA HOPMAJHU3AIMIO WA
MIOJIHOE MIPEOJIOJICHUE OTKJIOHEHUN PEUYEBOro U IMYHOCTHOTO Pa3BUTHS;

- TIOJY4YEeHHE HadalbHOTO OOIIero oO0pa3oBaHMs B YCIOBHUAX 0Opa30BaTENIbHBIX OpraHM3aluil OOIIEro MM CHEeLUATbHOIO THIA, aJEKBaTHOTO
00pa3oBaTeNbHBIM NOTPEOHOCTSIM 00YUAIOIIEr0Cs U CTENEHH BBIPAXKEHHOCTH €0 PeYeBOro HeJIOPa3BUTHS;

- 00s3aTeNbHOCTh HENPEPhIBHOCTH KOPPEKIIMOHHO-PA3BUBAIOLIET0 IMPOIECcca, pealu3yeMoro Kak uepe3 CoJepKaHHue TMpEeIMETHBIX U
KOPPEKIIMOHHO-pa3BUBaoIEeH o01acTell U crienaibHbIX KypCOB, TaK U B MPOLIECCE MHINBUIYaIbHOW/TIOArPYIIIIOBOM JIOroneIn4eckoi padboThl;

- CO3JaHME YCJIOBHUH, HOPMAIU3YIOUIMX/KOMIIEHCUPYIOUIUX COCTOSHUE BBICIIMX ICUXMUYECKUX (DYHKUMH, aHaIM3aTOPHOW, AaHAJIUTHKO-
CUHTETHUYECKON M pEryisiTOPHOM MAESITeIbHOCTH Ha OCHOBE OOECIeueHHs KOMIUIEKCHOTO MOAXOAAa MPH HM3YyYEHUH OO0Yy4arolMXcs € pPEeYyeBBIMU
HapyIICHUSIMU U KOPPEKLHUH ITUX HApYILIECHU;

- KOOpJAMHAIUS NEAArorn4ecKuX, MCUXOJIOTMYECKUX M MEIULUHCKHUX CPEICTB BO3ACHUCTBHS B IPOILECCE KOMIUIEKCHOTO IICHXOJIOTO-MEIUKO-
NEAArorn4eckoro CONpoOBOXKICHUS;

- TOJIyu€HHE KOMIUIEKCa MEAMIMHCKUX YCIYyT, CIIOCOOCTBYIOIIMX YCTPAaHEHHMIO WM MHMHUMH3AIMM TEPBHYHOrO Je(eKTa, HOopMalu3aliu
MOTOPHOM Cepbl, COCTOSHUS BBICIIEH HEPBHOW AEATEIBHOCTH, COMAaTUYECKOTO 3/I0POBbS;

- BO3MOXXHOCTb aJialTallid OCHOBHOH 0011e00pa30BaTeIbHOM MPOrpaMMbl MPHU HM3YYEHUH COJAEp)KaHHUs Y4eOHBIX NpPEAMETOB IO BCEM
IpeIMETHBIM 00JIaCTSIM ¢ Y4€TOM HEOOXOAUMOCTH KOPPEKIIMH PEUYEBbIX HAPYUICHUH U ONTUMH3AIIMH KOMMYHUKATUBHBIX HABBIKOB YYalUXCS;

- rubKoe BapbUpPOBaHHE OPraHU3alMU IMpolecca O0ydyeHUsl MyTeM PacIlMpEeHHs/COKpALIeHHUs COJAepKaHUS OTIENbHBIX IMPEIMETHBIX 001acTeH,
M3MEHEHHS KOJIMYEeCTBa Y4eOHbIX YacOB U MCIOJIb30BAaHUS COOTBETCTBYIOLIMX METO/IMK U TEXHOJIOTHIA;

- MHAUBUAYAJIbHBIN TeMI 00y4eHHUs U MPOABMKEHHS B 00pa30BaTeIbHOM MTPOCTPAHCTBE JUTsl pa3HBIX Kateropuit ooydatomuxcs ¢ THP;



- TIOCTOSIHHBIN (IIOILIArOBbIi1) MOHUTOPUHT PE3YyIbTATUBHOCTU 00pa3oBaHUS U C(HOPMHUPOBAHHOCTH COLIMATIHLHOW KOMIIETEHIIMU OOydJaroluxcs,
YPOBHS U IMHAMHUKH Pa3BUTHS PEUEBBIX MPOILIECCOB, UCXO/IS U3 MEXaHU3Ma PeueBoro aedekra;

- NPUMEHEHME CHEIHUAIBbHBIX METOJO0B, IPUEMOB U CPEACTB OOYYEHMs, B TOM 4YMCIE CIIEHHAIU3UPOBAHHBIX KOMIIBIOTEPHBIX TEXHOJOTHUH,
JUAAKTUYECKUX MOCOOUH, BU3YaJIbHBIX CPEJICTB, OOECIEUMBAIOLIMX pEAIU3alMI0 «OOXOIHBIX IyTel» KOPPEKLMOHHOIO BO3JEHCTBUS HAa pEUEBBIC
IIPOLIECCHI, TTOBBIIAIOIMKUX KOHTPOJIb 3a YCTHOM ¥ IMCbMEHHOM PEYbIo;

- BO3MOXHOCTh 00y4aThCsl Ha IOMY W/WJIH IUCTAHIIMOHHO MPU HATMYUH MEIUIIMHCKUX MMOKA3aHUM;

- npoduIaKTHKAa W KOPPEKLHS COLUOKYIbTYPHOW M IIKOJBHOW Je3afanTallid IyTeM MaKCUMaJIbHOTO paclIupeHHs 00pa30BaTeIbHOTo
MPOCTPAHCTBA, YBEIMYEHUS COIMAIBHBIX KOHTAaKTOB; OOYYEHHS YMEHHUIO BBIOMpATh U MPUMEHSTH aJCKBAaTHbIE KOMMYHHMKATHBHBIE CTpPATeTUU U
TaKTHKU;

- TICUXOJIOTO-TIEATOTMYECKOE CONPOBOKAECHHE CEMBH C LIEJIBI0 €€ aKTUBHOI'O BKIIIOUEHHS B KOPPEKIIMOHHO-Pa3BUBAIOLIYI0 PabOTy ¢ peOeHKOM;
OpraHM3alys NapTHEPCKUX OTHOIIEHUMN C POJAUTEISIMH.

Ha u3yuenue ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBanus oTBOAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B
HeJeno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 vaca (3 gaca B HeJemio).
Jlnist KaXJ10ro Kiiacca IpeyCMOTPEHO pe3epBHOE BpeMsl, KOTOPOE MOXKET ObITh HCIOIb30BAHO YUaCTHHUKAMH 00pa30BaTeIbHOTO Mpoliecca B
nensix GopMupoBaHUs BapHaTHBHOM COCTaBIIAIONIEH 00pa30BaTEIbHOTO MPOLECCa U paclpeiessieTcs yUUTeIeM B PaMKax KaJleHAapHO-TeMaTHYeCKOT o

IJIaHUPOBAHUA. HpI/I 3TOM 00s3aTeNbHAas (I/IHBapI/IaHTHaSI) 4YacCTb COACPKaHUA MPCAMETA, YCTAHOBJICHHAA pa6oqel71 HpOI‘p&MMOfI, " BpEMs, OTBOAUMOC Ha
€€ U3YUCHUC, JOJKHBI OBITh COXpPAaHCHBI IMOJTHOCTBIO.

[Ipennaraemslii B mporpamme no Gpu3uke nepeyeHs J1adopaTOpHbIX padOT U ONBITOB HOCUT PEKOMEHIaTENIbHBIN XapaKTep, YUUTeNb JIeJIaeT BIOOp
IPOBEJCHUS J1aDOpAaTOPHBIX PA0OT U OMBITOB C YYETOM HHAMBUAYAJIbHBIX OCOOEHHOCTEH OOydarolIuXcCsl, CIHCKA SKCIEPUMEHTAJBHBIX 3aJaHui,
IpeJlaraéMblX B paMKax OCHOBHOT'O FOCYIapCTBEHHOIO IK3aMeHa Mo (hU3HKe.

Bocnurare/bHbIN OTEHIUAJ NIPeAMeTa (PU3HKA.

Bocnurarenshblii motennuan yaebHoro mnpeamera «Pu3nKa» Ha ypOBHE OCHOBHOTO OOIIET0 OOpa30BaHUs pealn3yeTcss Ha JesTeIbHOCTHOMN
OCHOBE 4epe3: MpUBJIEUYCHNE BHUMAHUS 00Yy4aroMuXcsl K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha YPOKax SBJI€HUI, OpraHu3alnio paboThl ¢ MOy aeMoit
Ha Yypoke HH(popMaiuel (Qu3ndeckoro coaepkKaHus, BKIOYas HH(DOPMALMIO O COBPEMEHHBIX JOCTHKEHMSX (M3MKH; aHAU3 U KPUTHUYECKOE
OlICHMBaHHE HMH(OpMAlMM;, TPUMEHEHHE HA YpOKE MHTEPAKTHUBHBIX (hopM paboOThl ¢ OO0YYAIOUIMMUCS: UHTEIJIEKTYaIbHBIX UTP, CTUMYIUPYIOLINX
MO3HABATEIILHYI0 MOTHUBAIMIO OOYYaIOUINXCS;, MUIAKTHYECKOrO TeaTpa, TJe TOJMyYeHHbIe HA YypOKE 3HaHUS OOBITPBHIBAIOTCS B TeaTPATbHBIX



IIOCTAaHOBKAX; TPYNIIOBOM paboThl MM padOTHl B Tapax, KOTOpbIe ydaT oOOyd4aroumuxcsi KOMaHJHOH paboTe W B3aMMOJCHUCTBHIO C APYTHMMH
00y4aromyMuUCs; WHHUIUHAPOBAHUE M MOAJIEPKKY HCCIEIOBATEIbCKON JESITEIbHOCTH O0YYaIOUINXCS B paMKaxX pealu3allil UMUA WHAMBHIYAIbHBIX U
TPYIIIOBBIX HMCCIEI0BATENBCKUX IPOEKTOB, YTO JaeT OOYdYaIOIIMMCS BO3MOXKHOCTh MPUOOPECTH HABBIK CaMOCTOSTEILHOTO PEIICHHS MPOOJIEMBI,
pa3BUBacT yMEHUs HAOIIOAATh MPHUPOJHBIC SBICHUS, BBIIOJIHATH OMBITHI U SKCIEPUMEHTAJIbHBIC UCCIEIOBAaHUS C MCIIOJIb30BAaHUEM H3MEPUTEILHBIX
npubopoB, (OPMHUpPYET HABBIK TEHEPUPOBAaHUS M O(OPMIICHHS COOCTBEHHBIX HJIEH, HABBIK IyOJMYHOTO BBICTYIUICHUS Nepe] ayIuTOPHEH,
apryMEHTHPOBaHMs M OTCTAaUBAaHUS CBOEH TOYKH 3PEHUS; 3HAKOMCTBO CO cepamu Npo(heCCHOHAIFHON JEATENFHOCTH, CBA3aHHBIMU C (PU3MKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHUSX (U3MUECKON HAayKH, YTO CHOCOOCTBYET PA3BUTHIO IPEICTaBICHHNA O BO3MOKHBIX
chepax Oynymiell mpodecCHOHATBHON AeATEIbHOCTH, CBS3aHHOW C (M3UKOW, IMOATOTOBKAa K JalbHEWIIeMy OOYYEHHIO B 3TOM HAaNpPaBICHUH WU
OCO3HaHHOMY BBHIOOpY oOywaromumucsi Oyaymieid mnpodeccuu;  yCTAaHOBJICHHE OBEPUTENBHBIX OTHOLICHUS MEXKAY YYHTENIEM M YYCHUKAMH,
CIOCOOCTBYIONIMX IMO3UTHBHOMY BOCIPHUSTHIO yYallUMHUCS TpeOOBaHW M MPOCHO y4YHUTENs, aKTUBU3AIMM HMX I103HABATEIBHON ICATEIBHOCTH H
AKTUBHOCTH; TOOYXJIEHUE 00YJarOmUXCcsl K COOIIOJICHUIO Ha YPOKE OOIICTTPUHATHIX HOPM TTOBEICHUS, TIPABUII OOIEHHS CO CTAPIIUMU (YUUTEISMHU) U
CBEpCTHHKAMH (IIKOJFHUKAMH);  HCIIOJB30BAaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJAEp)KaHHs YYeOHOTO IMpeaMera uepe3 JAEMOHCTPALUIO
00y4aromuMcsi IPUMEPOB OTBETCTBEHHOTO, TPAYKAAHCKOTO TIOBEJCHHUS, MPOSBICHUS YEIOBEKOIIOONS U TOOPOCEpACYHOCTH; OpraHu3anuio medcersa
MOTHBHPOBAHHBIX u 3pYAMPOBAHHBIX y4aluxcs HaJ ux HEYCIIeBAIOIINMHU OJTHOKJIACCHUKAMH.



COJEPKAHUE OBYYEHUA
7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAOLIEro MUpa.

®dusnka — Hayka o npupoze. fBneHust npuponabl. OuU3nyeckue SBICHUSA: MEXaHUYECKHE, TEIJIOBbIE, IEKTPUUYECKUE, MAarHUTHBIC, CBETOBBIE,
3BYKOBBIE.

@dusnueckue BenuuyuHbl. M3mepenue Qusnueckux BenuuuH. Pusmueckue npubopsl. Ilorpemnocts u3mepenuil. MexayHaponiHas cucrema
€/IMHULI.

Kak ¢usuka u npyrue ecTecTBEHHbIE HayKH M3Y4arOT MPHPOy. ECTeCTBEHHO-HAyYHBIH METO/ MO3HAHMS: HAOIIOJICHNE, IIOCTAHOBKA HAYYHOTO
BOTIPOCA, BBIABIDKEHHE THIIOTE3, SKCIIEPUMEHT IO NPOBEPKE TUIOTE3, OOBsICHEHWE HaOmogaeMoro sBieHus. Onucanue (U3NYECKHX SBICHUH C
IIOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®uzuyeckue NpuodOpsl U NpoLeaypa NPSIMbIX U3MEPEHHUH aHAIOTOBBIM M IU(PPOBBIM IPUOOPOM.

Jlabopamopuvie padomol u onvimel.

OnpezeneHue 1eHbI JIIEHUS KaIbl U3MEPUTEIBHOT0 Mpuodopa.

N3mepenne pacCcTOsTHUM.

N3mepenune 06bEMa KUAKOCTU U TBEPIOTO TENa.

Omnpenenenue pasMepoB MaybIX TEN.

W3mepenue TeMiieparypsl Ipy MOMOLIH KUKOCTHOIO TEPMOMETpA U TaTYMKA TEMIIEPaTypBhl.

[TpoBenenue uccieqoBaHus MO MPOBEPKE TMIOTE3bl: AATBHOCTh MOJIETA LIApUKA, MYIIEHHOIO TOPU30HTAIBHO, TeM OoJiblle, yeM OoJiblle

ok wbdpE

BBICOTA ITyCKA.

Pa3nen 2. [lepBoHayaibHbIe CBeIeHUs 0 CTPOCHUH BelleCcTBA.

CrpoeHue BenecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OTBITHI, 10Ka3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILECTBA.

JIBumxenne vactull BemecTBa. CBs3b CKOPOCTH JBMIKEHHS 4acTHIl ¢ TeMieparypoil. bpoyHoBckoe nBmxenue, auddysus. Bzaumoneiicteue
YACTHI] BEIIECTBA: MPUTSHKEHNE U OTTAJIKMBAHUE.

ArperaTHbpie COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH U TBEPABIX (KPUCTALINYECKUX ) Tell. B3auMOCBS3b MEXKTy CBOWCTBAMH BEIIECTB B
Pa3HBIX arperaTHBIX COCTOSIHHUSIX U UX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

Hemoncmpayuu.

1. HaOGmronenue OpOyHOBCKOTO JABHKCHHSL.



2. HaGmonenue nuddysuu.
3. HabGmronenwue siBiieHU, OOBSICHSIFOIIMXCS IPUTSHKEHUEM HITM OTTATKUBAHUEM YACTHI] BEIIECTBA.

Jlabopamopuwie pabomsl u onvimol.

1.
2.
3.

Orenka auamMerpa aroMa METOAOM PsIIOB (C UcIoyib3oBaHueM (hoTorpaduwii).
OnBITHI IO HAOIIOICHUIO TETIOBOTO PACIIIUPEHHUS Ta30B.
OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJICKYJISIPHOTO MTPUTSKCHUS.

Paznen 3. /IBu:keHHe U B3auMO/ieiicTBHE TeJl.
Mexanudeckoe JIBHXeHUE. PaBHOMEpHOE U HEpaBHOMEpPHOE JiBMKeHHEe. CKopocTh. CpellHsIsi CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHUU. Pacuér

IIyTU U BpCMCHU NBUKCHUS.
SIBnenue HHCPLUH. 3akoH HHCPLUH. B3aI/IMOI[€I>'ICTBH€ TCJI KaK MPpUYINHA U3MCHCHHA CKOPOCTU ABHMIKCHUS TCII. Macca kak MCpa HHCPTHOCTH TECJ1a.

[InotHOCTH BemiecTBa. CBA3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA.
Cuna kak xapaxkTepuctuka B3aumozeictBust Ten. Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl ¢ MOMOLIbIO JWHAMOMeETpa. SIBieHue
TATOTEHUs1 M cuia TskecTH. Cuna TsKecTH Ha Apyrux maHerax. Bec rtema. HeBecomocTs. CliokeHHME CHWII, HalpaBiICHHBIX 10 OJHOW HPAMOIL.

PaBHOﬂeﬁCTBYIOHlaH cun. Cuita TPCHUA. TpeHI/IC CKOJIBKCHUS U TPCHHUC ITIOKO. TpeHI/IC B IIpUPOAC U TCXHHUKC.

Hemoncmpayuu.

ok wbdpE

HaOGnronenne MexaHM4YecKoro ABMXKEHHS Tela.

H3mepenune ckopocTH NPSIMOIMHENHOTO ABH)KEHHUS.
Habmronenune siBjaeHs] HHEPIUH.

Habumonenre n3aMeHeHus: CKOpoCTH MPHU B3aUMOJIEHCTBUU TEJl.
CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEll.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnuvie pabomul u onvimol.

aprwbd e

OmnpezneneHre CKOPOCTH PABHOMEPHOTO JIBMKEHUS (IIapUKa B )KUAKOCTH, MOJICNIN HJIEKTPUUYECKOT'0 aBTOMOOMIISL U TaK Jajiee).
Onpenenenue cpeHel CKOPOCTH CKOJIbKEHHs Opycka WM HIapuKa 110 HAKIIOHHOM MIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHUs (1edopMaliu) IpyKUHBI OT MPUI0KEHHON CHUJIBL.

OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKEHHS OT Beca Tejla U XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. laBieHue TBEPABIX TeJl, :KUAKOCTENH U ra3oB.
Jasnenne. CriocoObl yMEHbIIECHUS U yBeNW4YeHUs naBieHus. JlapieHue rasa. 3aBUCUMOCTh JIaBJIeHUS raza ot o0béma, Temneparypsl. [lepenaya
JIaBJICHUs] TBEPIBIMU TEJIaMH, )KUJKOCTAMHU U razamu. 3akoH Ilackans. [THeBMaTmyeckue MammHbl. 3aBUCUMOCTb AABICHMS >KUIKOCTH OT TIyOMHBI.

I'uapocrarnueckuit mapanokc. CooOraronuecs cocynsl. I napaBinyeckie MeXaHU3MBbI.



Atmochepa 3emnu u armocdepHoe napienue. [IpuumHbl cymecTBOBaHHS BO3AyIIHOW oOonouku 3emin. Onweit Toppudemnu. M3mepenue

aTMoc(epHOro AaBieHHs. 3aBUCUMOCTh aTMOC(EPHOTO AaBICHHUS OT BBICOTHI HaJl YpOBHEM Mops. IIpuGops! 11t n3MepeHus aTMOCGEepHOTro AaBICHHS.

HelicTBUe KMAKOCTM U Ta3a Ha NOTPY:KEHHOE B HHUX Teso. BeitanmkuBaromas (apxumenoBa) cuiia. 3akoH Apxumena. [lnmaBanue Ten.

BosnyxomiaBanue.

Hemoncmpayuu.

1. 3aBucumocTh JaBieHUA ra3a OT TEMIEepPaTyphl.

2. llepenaua naBneHus )XKUIKOCTBIO U Ta30M.

3. Coobmmaromuecs: Cocybl.

4. T'mapaBIUYECKHH Mmpecc.

5. TlposiBinenue neicTBust aTMOC(HEPHOTO JABICHUS.

6. 3aBHCHMOCTB BBITAIKHBAIONICH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U TUIOTHOCTHU YKUKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITECHEHHOM KHUIKOCTH.

8. YcnoBue miaBaHus TEN: IUIAaBAaHUE WM TIOTPYKEHHE TeJl B 3aBUCHIMOCTH OT COOTHOILIEHUS IJIOTHOCTEH TeJa M KUIAKOCTH.

Jlabopamopnwvie pabomot u onvimeol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOrpyKEHHOM B KUAKOCTh YacTH Tela.

2. OmnpezneneHue BbITAIKUBAIOIIEH CUIIBI, IEHCTBYIOLIEH Ha TEJO0, MOTPYKEHHOE B KHUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI, IEUCTBYIOLIEH Ha TEJIO B )KUIAKOCTH, OT MAcChl Teja.

4. OnbpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIbI, JIEHCTBYIOIIEH HA TEJIO B >KUJIKOCTH, OT O00bEMa NOTpyXKEHHOH B
JKUJKOCTh YaCTH TeJIa U OT INIOTHOCTH JKUJKOCTH.

5. KoncrpynpoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U OIpe/ieTIeHHE €€ TPy30M0AbEMHOCTH.

Pa3nes 5. PaGora n MOIHOCTD. JHEprus.

Mexannueckas paboTta. MoIHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs MI0CKOCTh. [IpaBuino paBHOBecus peruara. [IpuMeHeHue npaBuia paBHOBECHS pbldara K OJIOKY.
«3omotoe npaBuno» Mexanuku. KITJ] mpocTeix MmexanuzMoB. [IpocThie MeXaHU3MEBI B OBITY U TEXHUKE.

Mexannueckast sHeprus. Kunernueckass ¥ noTeHuuanbHas sHeprus. lIpeBpailieHre oJHOrO BHJAa MEXaHMUECKOW SHEPrud B JAPYrou. 3aKoH

COXpPAaHCHUS SHCPIru B MCXAaHUKCE.

Hemoncmpayuu.

1.

IIpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomut u onvimul.

1.
2.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JABM)KEHUU TeJla IO TOPU30HTAILHOM MOBEPXHOCTH.
HccnenoBanue ycloBUN paBHOBECHUS pblyara.



3. Usmepenne KIIJ] HakIOHHOMN MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUUYECKOM SHEPruu.
8 KJIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE TOJIOKEHHUSI MOJEKYJSIPHO--KUHETUYECKOW TEOpUM CTPOEHMs BellecTBa. Macca W pa3mMepsl aTOMOB U MOJIEKyJ. OTBITHI,
MOATBEPKIAIOIINE OCHOBHBIE MOJIO0KEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUAKOTO W Tra3o00pa3HOro cocTosHu BemiecTBa. Kpucramnuueckue u amopdubie Tena. OObsSCHEHUE CBOWCTB TasoB,
JKUJIKOCTEH M TBEPIABIX TEJ HAa OCHOBE IMOJOXKEHUW MOJEKYISIPHO--KMHETHYEeCKOM Teopuu. CmauMBaHWE W KanWULIPHbIE SBIEHUA. TersoBoe
pAacCIIUPEHUE U CHKATHUE.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBMKEHMsI 4yacTull. BHyTpeHHsissi sHeprus. CrocoObl M3MEHEHHsS] BHYTpPEHHEU
SHEPTrUH: TEIIoNepeIada U COBEpIeHUE padoThl. BB TeIIONepe1adyn: TeIIONPOBOHOCTD, KOHBEKIIUS, U3TyUCHHE.

KonunuectBo TemnoTsl. Y aenbHas TEIUIOEMKOCTD BelllecTBa. TermiooOMeH U TEIIOBOE paBHOBecUE. Y paBHEHUE TeioBoro Oananca. [lnasnenue u
OTBEepJieBaHUE KPHUCTAJUIMYECKUX BEIIECTB. YAenpHas TemioTa miaBieHus. [lapooOpazoBanume u konaeHcanus. Wcnapenue. Kumenue. Y nenbHas
TEIUIOTa MapooOpa30BaHus. 3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT aTMOC(EPHOTO JIaBICHUSI.

BnaxxHocTs Bo3yxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnumne! padote! TermoBeix aeurateneit KI1/ TemnoBoro nqeuratesns. TermoBbie IBUTATENN U 3alIUTa OKPYKAIOIIEH CPEJIBI.

3aK0oH COXpaHEHUs U IPEBPAILICHUS SHEPTHUH B TEIUIOBBIX MPOIeccaXx.

Hemoncmpayuu.

Hab6monenrne 6poyHOBCKOTO JBUKEHUS.

Habmronenue nudoysun.

Habmronenue siBIeHU cMaulBaHUs W KAMAJUTSIPHBIX SBICHUM.

Habmronenne TemnoBoro pacivpeHus Ted.

V3MeHeHre AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH WU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsbl.

Bupasl Terionepenayn.

Oxnaxx/IeHne Mpu COBEPIIEHUN PabOTHI.

© oo N AN R

Harpesanue nipu coBepiiieHHH padOTHI BHSITHUMHE CHJIaAMH.
lO CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
11. HaGnroieHre KUTICHUSI.



12. HabnroieHre mocTOsTHCTBA TeMITEpaTyphbl IPHU IJIaBJICHUU.

13. Mojenu TeIIoBBIX IBUTATEIICH.

Jlabopamopuwie pabomsl u onvimol.

OnBITHI O OOHAPYKCHHUIO TEHCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSKCHHUSL.

OnbITHI 10 BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbIThI 1O HAOJIIOIEHUIO TEILIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Omnpenenenue JaBieHUs BO3yXa B OaJJIOHE MINPUIIA.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTD JaBIIEHUS BO3lyXa OT €ro 00bEMa U HarpeBaHMs WM OXJIAXKICHHUSL.
[TpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JITMHBI CTOJIOMKA KUAKOCTU B TEPMOMETPUUYECKON TPYOKE OT TEMIEPaTyphI.
Habmonenne n3mMeHeHns: BHyTpEHHEH SYHEpTruH Tella B pe3yJIbTaTe TerIonepeaadd u padboThl BHEITHUX CHIL.
HccnenoBanue sSBJICHUS TEITIOOOMEHA MPH CMEIIMBAHUH XOJIOAHON U TOPSYEH BOJIBI.

© o N A~ LDNRE

OHpeIleJIeHI/Ie KOJIMYCCTBA TCIJIOTHI, IIOJIYYCHHOI'O BOI[OI71 pn TEIJI000MEHE C Harp€TbiM METAINIMYCCKUM HUJIMHIPOM.

[EEN
o

. OnpeneneHue yaenbHON TENIOEMKOCTU BEILECTBA.

[EEN
[EEN

. UccnenoBanue nporecca ucrapeHusl.
. Onpeenenre OTHOCUTENBHOW BIIaXKHOCTH BO3yXa.
13. Omnpenenenuie yaeabHOM TEIUIOTHI IIJIaBICHUS JIbA.

[EEN
N

Pa3nes 7. JnekTpuyecKkue H MATHUTHBIE SIBJICHUS.

Dnektpuzanus Te. [[Ba poaa ayekTpuueckux 3apsanoB. BzanMmoneicTBrue 3apskeHHBIX Tell. 3akoH KyroHa (3aBUCUMOCTh CHITBI B3aUMOICHCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apSAJI0B U PACCTOSTHUS MEXKY TEIaMH).

Onexrpuueckoe nojie. Hanpspk€HHOCTD aneKkTpuyeckoro nosis. [IpuHIun cyneprno3uuy 3JeKTpUUecKUX MoJieil (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snektpuueckux 3apsanoB. DIeMeHTapHBIN deKkTpudeckuid 3apsaa. Ctpoerue aroma. [IpoBOHUKHN U TUAJIEKTPUKUA. 3aKOH COXpaHEHUS
INEKTPUYECKOTO 3aps/a.

ONEKTPUYECKUH TOK. YCIIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa. VICTOUHHMKM NOCTOSIHHOTO TOKa. JI€HCTBHS 3IIEKTPUYECKOrOo TOKa
(TeruioBoe, XMMUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B )KUAKOCTSIX U ra3ax.

Onexrpuueckas nenb. Cuiia Toka. JIeKTpuueckoe HanpsokeHue. ColpoTUBIEHUE IPOBOIHUKA. Y IEIBHOE CONTPOTUBIIEHHUE BellecTBa. 3akoH Oma
JuIs ydacTka nenu. [locnenoBaTesbHOE U TapajlIeIbHOE COEAMHEHNE IIPOBOIHUKOB.

PaGora n MomHOCTh 31eKTpuuecKoro Toka. 3akoH Jxoynsa—JleHma. DnekTpuueckre Lenyu U MOTPEOUTENH SJIEKTPUUECKON >HEpruu B OBITY.
KopoTtkoe 3aMbIkaHue.

[ToctositHHbIE MarHuTHl. B3anMopelicTBUe MOCTOSIHHBIX MarHUTOB. MarnutHoe mnoje. MaruutHoe moje 3emMiid M ero 3HaueHue JUIS KU3HU Ha
3emie. OnbIT Dpcrena. MarHUTHOE TOJIE SJEKTPUYECKOro Toka. [IpuMeHeHue SJIEeKTpOMAarHUTOB B TEXHUKE. JleCTBHME MarHUTHOrO MOJIA Ha
IIPOBOAHMK C TOKOM. DJIEKTPOJIBUraTeNb IOCTOSIHHOTO TOKA. Vcrionb30BaHue 31EKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Omnbiter @apanes. ABnenue snekrpomarauTHOW HHAYKIKH. [TpaBuno Jlenma. Dnekrporenepatop. CriocoObl MOMTYUYSHUS DJICKTPUIESCKON YHEPTHUH.
DNEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX UICTOYHHKAX YHEPTHUH.
Hemoncmpayuu.
DJneKkTpu3anus Ted.
JIBa poJia 2JIEKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEJl.
VYCeTpoicTBO U IEMCTBUE AIEKTPOCKOA.
DneKTpocTaTHuecKast UHIYKIIHSL.
3aKOH COXpaHEeHHUsI PJICKTPUUECKUX 3apSIOB.
[TpOBOAHMKY U TUIIIEKTPUKHU.
MogenupoBaHue CUIOBBIX JTUHUHI 3JIEKTPUUECKOTO MOJIS.
N cTOoYHMKM TOCTOSIHHOTO TOKA.

© o N A~ LDNRE

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

[EEN
o

. DNEKTPUUECKUN TOK B JKUJKOCTH.

[EEN
[EEN

. "'a30BBbIit pazps.

. 3MepeHune cuiibl TOKa aMIIEpMETPOM.

. I3MepeHue 3JIeKTpUYECKOr0o HaIPsKEHUST BOJIBTMETPOM.
. Peocrar u Mara3uH COpOTUBIIEHUN.

R N
a1 b W DN

. BzanmMmoiericTBrEe NOCTOIHHBIX MAarHUTOB.

[EEN
(2]

. MOHGHHpOBaHI/Ie HEBO3MOXHOCTHU pa3aACICHUA ITOJIOCOB MarHura.

[EEN
\‘

. MOHGHHpOBaHI/IC MarHUTHBIX ITOJIEH TTOCTOSHHBIX MarHUTOB.

[EEN
[o0]

. OmeIT OpcTena.

[EEN
O

. MarauTHoe 1osie Toka. DJI€KTPOMAarHur.

. JlelicTBE€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DNEKTPOABUTaTEIb IOCTOSIHHOTO TOKA.

. UccrnenoBanue ABIEHUS JIEKTPOMATHUTHON MHAYKIIHH.
. OnpiTel Dapanes.

NN DN DNDN
A W DN PP O

. 3aBUCHMOCTH HaIpaBJIeHUS WHAYKITMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwvie padbomut u onvimol.

1. OmnpIThl O HAOJIOIEHUIO AIIEKTPU3ALIUN TNl MHAYKIHMEH U TIPU CONPUKOCHOBEHHUU.
2. HWccnemoBanue AeWCTBUS AIEKTPUUYECKOTO OISl HA TPOBOJAHHUKH M TUDIICKTPUKU.



No gk

©

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

COopka 1 mpoBepka padOoThI JEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue U peryinpoBaHue CUiIbl TOKa.

W3mepenue U peryinpoBaHue HAPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAPSYKEHUS Ha PE3UCTOPE.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUYECKOTO COMPOTUBIIEHUS ITPOBOJHHUKA OT €0 JJIMHBI, IUIONIAU IONEPEUYHOr0 CEYEHUS U
Marepuana.

[IpoBepka npaBuia CI0KEHUS HAIPSKEHUH TIPU [IOCIIEI0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuia sl CUIIbI TOKA MIPHU NapajIeIbHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UTYIIETO Yepe3 Pe3UCTOP.

Omnpenenenne MOIHOCTH 3IEKTPUUYECKOT0 TOKA, BbIIEISIEMON Ha pE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYILETO Yepe3 JaMIIOUKY, OT HANpSKEHUs Ha HEH.

Omnpenenenne KIIJ| narpeBatens.

HccnenoBanre MarHUTHOIO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOTO TOJIs TOCTOSTHHBIX MarHUTOB MIPU UX O0bEIUHEHUH U Pa3e/iCHUN.

HccnenoBanue JeNCTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aWMOACWCTBHS KaTyIIKM C TOKOM M MarHuTa OT CHJIbl TOKA M HAlpaBJIEHUS TOKa B
KaTyIlKe.

N3ydeHue aeicTBUSI MArHUTHOTO MOJIS HA IIPOBOJIHUK C TOKOM.

KoHncTpyrnpoBanue u n3yueHue paboThl AIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTeIbHONM YCTaHOBKHU.

OnBITHI 110 UCCIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW MHAYKLMHU: MCCIEI0BaHUE MU3MEHEHWM 3HAaYeHHWs M HaIlpaBJIEHUsS MHAYKLIHOHHOIO
TOKa.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.
Mexannueckoe ABuxkeHUE. MarepuanbHas Touka. CucremMa oTcu€ra. OTHOCUTENBHOCTh MEXAaHUYECKOro JBWKEHHUs. PaBHOMepHOe

HpﬂMOHHHefIHOG JBUXKCHUC. HepaBHOMepHoe HpSIMOJ'II/IHeI\/'IHoe JBHKCHHC. Cpe;lem U MTHOBCHHAasA CKOPOCTH TCJIa ITPU HEPABHOMEPHOM JIBUKCHHUU.

VYckopenue. PaBHoyckopeHHOE psiMouHeHOe nBrkeHrne. CBoOoaHoe nagerue. OnbITh [amumes.

PaBHOMepHOE ABMMKEHNE TIO OKpYkHOCTH. [lepnoa u yactora obpamenus. JInneinas u yrioBast Ckopoctu. LleHTpocTpeMHUTEeNTbHOE YCKOPEHHE.
ITepsoiii 3akoH HeroToHa. BTOpoii 3akoH HetoroHa. Tpetuii 3akon HeroTona. [IpuHumn cyneprno3uuum Cuil.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHHUs: cujia TPEHUS CKOJIbKEHMS, CUJla TPEHUSI TIOKOSI, IPYT'He BUIbI TPEHUS.



Cuna TsDKeCTH M 3aKOH BCEMMPHOI'O TATOTEHMsI. Y CKOpeHue cBoOojaHoro mnajeHus. JBmxenue mianer Bokpyr Comnua. IlepBas kocmuueckast
cKkopocTb. HeBecOMOCTh U Ieperpysku.

PaBHOBecue marepuaibHON TOUKH. AOCONIOTHO TBEpAOE Teso. PaBHOBecue TBEPAOro Tejla C 3aKPEIJIEHHON OChIO BpallleHUs. MOMEHT CHUIIBL.
LlenTp TsxecTH.

Nmnynbe Tena. U3mMenenue umnynbca. IMnynbce cuibl. 3aKOH COXpaHEHUs UMITYlbca. PeakTUBHOE ABM)KEHUE.

Mexanunueckass pabora U MoOIIHOCTb. PaboTa cui TsbkecTH, ynpyroctd, TpeHus. CBs3b sHepruu M paboTsl. IloTeHumanbHas sHeprus Tena,
IOIHATOTO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHManpHas sHeprus cxaroil npyxuHbel. Kunernueckas sneprus. Teopema 0 KHHETUYECKOW dHEPTUU. 3aKOH
COXPAaHEHHs MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIbHO Pa3HbIX TEJ OTCUETA.

CpaBHeHME MyTel U TPACKTOPHI IBMXKEHHS OJTHOTO U TOTO )K€ TeJla OTHOCUTEIFHO Pa3HBIX TEJ OTCYETA.
N3mepenne CKOpOCTH U YCKOPEHUs NMPSMOIMHENHOTO IBUKCHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHUS.

HaOGnronenue 1BUKEHUs Tela 10 OKPYKHOCTH.

ok whE

HaOnronenne MexaHMUECKUX SIBJICHHH, MPOUCXOIAIIUX B cucTeMe oTcuéra «Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHUH
OTHOCHUTEJIbHO KaOUHETa (U3UKH.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Tejla U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. Habmonenne paBeHCTBA CHIT IPU B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Telna Ipy yCKOPEHHOM JIBIKEHHH.

10. Iepenaya uMmysbca MpHU B3aUMOJICHCTBHHA Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUU TEN.

12. CoxpaHenue UMIysabca IpU HEYIPYTOM B3aUMOIEHCTBHH.

13. Coxpanenue uMIysbca Ipu abCOIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGnroieHue peakTHBHOT'O IBUKEHHUS.

15. CoxpaHenue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM a/ICHUH.

16. CoxpaHeHnue MeXaHUYECKON HEPTUH MTPH JBIXKEHUH TeJa MO/ ICHCTBUEM NPY>KUHBI.

Jlabopamopnwvie padbomut u onvimol.

1. KoHcTpyupoBaHue TpakTa i pa3roHa 1 JajibHeHIero paBHOMEPHOT0 ABMKEHUS IapUKa WU TEJIEKKH.

2. OmnpeneneHue CpeHEN CKOPOCTH CKOIBKEHUS OpyCcKa MM IBMYKCHUS IIapHUKa MO0 HAKJIOHHON TTOCKOCTH.

3. Ompenenenne ycKOpeHHs Tella P paBHOYCKOPEHHOM JIBUKEHUU 110 HAKIIOHHOM IJIIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBIKEHHH 0e3 Ha4aJIbHON CKOPOCTH.



5. IIpoBepka THIIOTE3BI: €CIIM MPH PABHOYCKOPCHHOM JIBIDKCHHHM 0O€3 Ha4yajdbHOW CKOPOCTH IMYTH OTHOCSTCS KakK Psii HEYETHBIX YHCEN, TO
COOTBCTCTBYIOIIHEC NPOMEIKYTKH BPCMCHU OANHAKOBEI.

I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTH CUJIbI TPCHUSA CKOJILXKCHUSA OT CUJIbI HOPMAJIbHOI'O JaBJICHUS.

Onpenenenne kKodhHUIIUEHTA TPEHUS CKOJBKCHHS.

Onpenenenne KECTKOCTU IPYKUHBI.

© oNe

Onpenenenue paboThl CHIIbI TPEHUS IIPU PABHOMEPHOM JIBU)KEHUU T€Ja [0 TOPU30HTAILHON ITOBEPXHOCTH.
lO Omnpenenenue paboThl CHIIBI YIIPYTOCTH MPH NMOABEME IPYy3a € UCII0JIb30BAaHUEM HEMOABHKHOTO U MOABUKHOIO OJIOKOB.
11. M3yueHue 3akoHa COXPAHEHUS SHEPTUH.
Pa3zgen 9. Mexanndeckue Ko1e0aHuA U BOJHEIL.
Konebarenpaoe nmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHUHN: MTEPHOJI, YaCTOTA, aMILTUTYAa. MaTeMaTH4eCKUi U MPYKUHHBIA MasTHUKH.
[IpeBparienue 3HEprun Npu K0JIeOATETLHOM JIBHKCHHH.
3aryxawomue kosebanus. BpiHyxkneHHble koneOanusa. Pezonanc. Mexanumdeckue BoiHbl. CBoHcTBa MeXaHWYeCKuX BOJH. lIpomonbHble H
IIOIIEPEYHBIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€ paclpoCTpaHeHHs. MeXaHn4eCcKHe BOJIHBI B TBEPIOM Te€, CEHCMUYECKUE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa U BbicOTa ToOHA. OTpaskeHue 3ByKa. IH(pa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
HaGnronenue koneGaHuii Tes1 Mo 1eHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmonenne BbIHYX/I€HHBIX KOeOaHU 1 pe30oHaHca.
Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).
Habnronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

ok wbdpE

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomol u onvimel.

Omnpeznenenue 4acTOTHI U MEpHOAA KoleOaHUH MaTeMaTHYeCKOro MasiTHUKA.

Onpeznenenye 4acTOThl U MEpHOJa KoleOaHUH NPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHUH MOABEIICHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NTEpHOa KOJIeOaHUH MPY>KUHHOTO MasgTHUKA OT MAacChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHO1a KOIeOaHuii rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl Tpy3a.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh NIEpH0/1a KoieOaHui MPYKUHHOTO MasiTHUKA OT MaccChl Tpy3a U KECTKOCTU MPYKUHBI.

No gkrwbdE

H3mepeHne yckopeHus cBOOOIHOTO MaeHHUs.
Paszgea 10. DiaeKTpOMArHMTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.



OJEeKTPOMarHUTHOE MoJie. DJIEKTPOMarHUTHbIe BOJIHBL. CBOMCTBA 371€KTPOMArHUTHBIX BoJH. lllkana snekTpoMarHuTHbIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH /Il COTOBOM CBSI3H.
DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BomHoBble CBOICTBa CBETA.
Jlabopamopnwvie padbomot u onvimeul.
1. H3yueHue CBOWCTB 3JE€KTPOMArHUTHBIX BOJH C OMOIBIO MOOMIIBHOTO Tele(oHa.
Pa3znen 11. CBeToBbI€e IBJICHHS.
JlyueBas mognensb cBera. Mcrounuku csera. [IpsimonuneiiHoe pacnipoctpanenue cBera. 3atmenust Connua u Jlynsl. Otpaxxkenue cBera. [lmockoe
3epKayio. 3aKOH OTPAKEHUS CBETA.
[Ipenomnenue cBeta. 3akoH npenaomieHus cBeta. [lonHoe BHyTpeHHee oTpa)xkeHue cBeTa. Vcnosb30BaHUE MOJHOTO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX.
JIunza. Xon snyuelt B nuH3e. OnTuyeckas cucteMa ¢oroarnnapara, MUKpOCKoIla U Teieckona. ['J1a3 kak onTuueckas cucrema. bauzopykocts u
JAJIbHO30PKOCTb.
Paznoxenue 6enoro csera B cniektp. OnbiTel HetoToHa. CriokeHue crekTpaibHbIX BEeTOB. Jlucnepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE pacCIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBera.
[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xon yuelt B coOuparomiei JuHse.
Xop JIydeil B pacCenBarollel JIMH3E.
[Tony4yenue n300paxeHuit C MOMOIIBIO JIMH3.
. [punnun neiictBus otoanmnapara, MUKpPOCKOIIA U TEJIECKOTIA.
10. Mogens riasa.

©ooN O WD

11. Paznoxenue 06emoro cBeTa B CIIEKTP.

12. Tlony4enune 6enoro cBera MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwvie padbomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPasKEHUs CBETOBOT'O JIydya OT YIJia MMaJieHHUS.



W3y4eHune xapakKTepUCTHK N300paKEHHUS MPeIMeTa B INIOCKOM 3epKalie.

HccnenoBanre 3aBUCUMOCTH yTJIa MIPEJIOMJICHUSI CBETOBOTO JIy4a OT yIJia NaJCHUS Ha TPAHMIIC «BO3yX—CTEKIIO».
[Tomryuenue n300pakeHUl ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

OmnpeneneHne GOKYCHOTO PACCTOSIHUS M ONITHYECKOM CHIIBI COOMPAIOLICH JINH3BI.

OMBITHI 10 PA3JI0KEHUIO OETIOr0 CBETa B CIIEKTP.

No ok~ wn

OnbITh! IO BOCIIPUSITHUIO I[BETA IPEMETOB IIPH UX HAOIIOJCHUN Yepe3 LIBETOBbIE (PUIIBTPHI.

Pa3gen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pesepdopaa u mianerapHas mozaens atoma. Mojens atroma bopa. Mcnyckanue u norsouieHue cBeta atomoM. KBautel. JIuneituatsie
CIIEKTPBI.

PaguoaktuBHOCTh. Anbda-, Oera- u ramma-usnydenus. CrpoeHue aTroMmHoro sapa. HykionHas wmopenbs aTtoMHOro szpa. M3oTomsl.
PanuoaxkTtuBHbIe npeBpaiienus. [lepros noiaypacnaaa aTOMHBIX SEp.

Snepuble peakiuu. 3aKOHBI COXPAHEHMS 3apsIOBOIO M MACCOBOIO YHCEN. DHEPrusl CBs3M aTOMHBIX siiep. CBsi3b Macchl U 3Hepruu. Peaxiuu
cuHTe3a U jenenus aaep. Mcrounuku sHeprun CoiHIa U 3BE37.

SAnepnas sHepreruka. JleiicTBUS paguOaKTUBHBIX U3JIyY€HUN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.
CHeKTphl U3JIy4€HNUs U TIOTJIOIIECHHUS.
CrneKTphl pa3aIMYHbIX I'a30B.
CrnexTp BogOpO/IA.
Habmronenue tpekoB B kamepe BusbcoHa.
Pabora cuéTunka HOHU3UPYIOMIMNX U3TYyUECHU.

ok wbdpE

Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopuvie padomol u onvimel.

1. HaOnroseHue CIUTOMIHBIX M JMHEHYAThIX CIIEKTPOB U3TYUEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusm).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IToBTOpHTEIBLHO-0000 1AL MOLYIb.

[ToBTOpHUTENHEHO--0000MAIOIINI MOYIh IPEIHA3HAYCH V1T CUCTEMATU3alui U 0000IICHHS MPEIMETHOTO COJIEPKaHUS M OIbITa JIeATeIbHOCTH,
NpUOOPETEHHOTO TPU HM3YyYEHUH BCEro Kypca (u3MKu, a Takke JUIsl MOJATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHy MO (U3MKe s
oOyuaromuxcsi, BHIOpaBIINX ITOT y4EOHbBIN MPEMET.

[Tpy n3ydeHUM IaHHOTO MOIYJS PEAN3YITCS U CUCTEMATU3UPYIOTCS BUABI JEATEIBHOCTH, HA OCHOBE KOTOPBHIX 00ECIEeUNBAETCs JOCTHIKEHHUE
NPEIMETHBIX W METAalpeJMETHBIX IUIAHUPYEMbIX Ppe3yJabTaToB 00ydeHus, (HOpPMHUPYETCS eCTECTBEHHOHAay4yHasi TPaMOTHOCTb: OCBOCHHME HAy4YHBIX



METO/I0B HCCIIEJIOBAHUS SBICHUN NMPHUPOJBl M TEXHHUKH, OBJIAJEHUE YMEHUSMH OOBACHATh (DPU3MYECKHUE SIBICHUS, NPUMEHssI MOJIy4YE€HHbIE 3HAHUS,
pewmaTh 3aa4u, B TOM YUCJIE KAYECTBEHHBIE U KCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHATBEHO AEATENBHOCTHBIA XapaKTep JaHHOTO pa3lieNa peaau3yeTcs 3a CYET TOro, YTo OO0y4aroImrecs BBIMOIHSIOT 3a/laHusl, B KOTOPBIX
UM IIpEJIaraeTcs:
Ha OCHOBE MOJIy4E€HHBIX 3HAHUH PaclO3HaBaTh U HAYYHO OOBACHATH (PU3HUECKHUE SABICHHUS B OKPYKAIOLIEH MPUPOJIC U TIOBCEAHEBHOM KHU3HH;
UCIIOJIb30BaTh Hay4yHbIE METOJbl MCCIENOBaHUS (DU3MUYECKUX SIBJIECHUM, B TOM 4YMCIE U1 MPOBEPKU TUIOTE3 M IOJYyYEHHS TEOPETUYECKUX
BBIBOJIOB;
OOBSICHATh Hay4Hble OCHOBBI HauOoJiee Ba)KHBIX JOCTUKEHHUN COBPEMEHHBIX TEXHOJIOTUMH, HallpUMep, NPAaKTUYECKOI'0 HMCIIOJIb30BAaHUS pa3IMYHbIX
HUCTOYHHUKOB SHEPIrUU Ha OCHOBE 3aKOHa IIpeBpaLICHUA u COXpaHeHus BCEX U3BECTHBIX BHJIOB SHEPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOTPAMMBLI IIO ®U3HUKE HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

N3ydenne (pu3nku Ha ypoOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHWs HAMPABICHO HAa JTOCTHXKEHUE JIMYHOCTHBIX, METANPEJAMETHBIX M MPEAMETHBIX

00pa30BaTENIbHBIX PE3YIbTATOB.

B pesynbrare usyuyenus Gpu3MKu Ha ypoBHE OCHOBHOIO 0011ero oopazoBanus y oOydaromierocs OyayT cOpMUPOBaHbI CIEAYIOIINE JINYHOCTHBIE

PE3YIbTAaThI B HaCTHU:

1) mnaTpMOTH4eCKOro BOCIIUTAHUSA:

— IPOSIBJIIEHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3MYECKOil HayKH;

— IIEHHOCTHOE OTHOIIEHHUE K JJOCTHKEHUSIM POCCUICKUX YUEHBIX --(DH3UKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYKIEHHM OOLIECTBEHHO 3HAYMMBIX U ATHUYECKUX MPOOJIEM, CBSI3aHHBIX C MIPAKTUYECKUM ITPUMEHEHUEM
JOCTUKEHUHN PU3UKY;

— OCO3HAHME BaAXHOCTU MOPAJIbHO--3TUYECKUX ITPUHILIMIIOB B JESATEIBHOCTH YUYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPHUSITHE 3CTETHUECKUX KaueCcTB (PU3NUECKOM HayKH: €€ rapMOHMYHOIO IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 NO3HAHMA:

— OCO3HaHME LIEHHOCTH (U3MUECKONM HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HAHMUS MHpa, OCHOBBI DPAa3BUTHUS TEXHOJOTWH, BakKHEWIIEH
COCTABJISIFOLIEHN KYJIBTYPBI,

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON JAEeSITEIbHOCTH;

5) popmupoBaHus KyJbTYpbl 310pPOBbSl U SMOLMOHAJIBHOIO 0JIATONMOTYYHS:

— OCO3HaHHWE LIEHHOCTH 0e30macHOro odpasa *HU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaXXHOCTH INpaBHJI O€30MaCHOrO MOBEJCHMS Ha
TpaHCIOPTE, Ha JOPOrax, ¢ AEKTPUYECKUM U TETJIOBBIM 000pPYIOBAHHUEM B JIOMAIITHUX YCIOBHSX;

— c(OPMHPOBAHHOCTh HaBbIKA peIEKCHH, IPU3HAHUE CBOETO MIPaBa Ha OIIMOKY U TaKOI'o JKe€ MpaBa Yy IPYroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

— AaKTUBHOE y4YacCTHE B pEIIEHUM NPAKTHUYECKUX 3ajad (B paMKax ceMbH, 0Opa30BaTENIbHOW OpraHM3allMU, TOpojia, Kpas) TEXHOJIOIMYECKOH M
COLIMAJIbHOW HANPaBIIEHHOCTH, TPEOYIOIIUX B TOM YHCIe U (PU3NUECKUX 3HAHUH;

— HHTEpEC K MPaKTUYECKOMY U3yUYeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) 3KOJI0rM4eCKOr0 BOCIIMTAHUS:

— OpUEHTallMs Ha MPUMEHEeHUe QU3NYECKUX 3HAaHUM 71 pelIeHus 3a/1a4 B 00JacTH OKPY>KAIOLIEH cpesbl, INIaHUPOBAHUS ITOCTYNKOB U OLEHKU UX
BO3MOJKHBIX ITIOCJIEACTBUM HJI1 OKPYKAIOIIECH CPEIbI;



® — OCO3HaHHE INI00AIBLHOIO XapaKTepa 9KOJIOIrH4YCCKHUX HpO6J'IeM u HYTeﬁ HX PCIICHUA,

8) aganTanuu K M3MEHSIOIMMCS YCJIOBHUAM COUMAJIBLHON M IPUPOIHOM CPeAbl:
— MOTpeOHOCTh BO B3aMMOJICHCTBHHM IPH BBIMOJIHEHUH HUCCIEIOBAHUN M MPOEKTOB (PU3MUECKON HANPABICHHOCTH, OTKPHITOCTH OMBITY M 3HAHUAM

JIPYTHX;
— ITOBBIILICHUEC ypOBHSI CBO€I>’I KOMIICTCHTHOCTHU qepe3 HpaKTI/I‘-IGCKYIO JACATCIIbHOCTD,

- HOTpe6HOCTI> B (bOpMI/IpOBaHI/II/I HOBBIX 3HaHHI>i, B TOM YHCJIIC (bOpMy.]'II/IpOBaTB Uacu, MOHATHUA, TUIIOTE3bI O (1)I/IBI/ILICCKI/IX 00BEKTaxX U SIBJICHUAX

— OCO3HaHHEC I[e(l)I/II_II/ITOB COOCTBEHHBIX 3HAHWHM M KOMIIETEHTHOCTEH B 00J1aCTH (1)I/I3I/IKI/I,

— INIAHUPOBAHHUEC CBOCTO PA3BUTHA B HpI/IO6peTeHI/II/I HOBBIX CI)I/I3I/I‘ICCKI/IX 3HaHHﬁ;

— CTPCMIJICHUC aHAJIU3UPOBATH U BbIABIIATL B3AUMOCBA3H IIPUPOIbI, O6IJ_[CCTB8. 1 3KOHOMHKH, B TOM YHCJIC C UCIIOJIb30BAHUEM (1)H3H‘ICCKI/IX 3HaHHﬁ;

— OILICHKA CBOUX JIEUCTBUM C YUETOM BIMSIHUS Ha OKPYKAIOIIYIO CPEly, BOBMOXKHBIX II100aJIbHBIX TOCIEACTBUM.
METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OocBOEHMsI MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO 00IIero obpasoBaHus y oOydwaromierocss OyayT chopMHpOBaHbBI
MeTanpeAMeTHbIe pe3yJbTaThl, BKIIOUAIOIINE IT03HABATEIbHbIE YHUBEpCAIbHbIE ydeOHbIE NEHCTBUS, KOMMYHUKAaTHUBHbIE YHUBEpCalIbHbIE ydeOHbIE
NENCTBUS, PETYIATUBHBIE YHUBEPCAbHBIE YUeOHbIE CHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JelCcTBUS

Ba3oBble joruyeckue aelicTBus:
® BBHIBJIATH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUM);
® YCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIacCU(UKAIIUK, OCHOBaHUS Il 0000IEHHs U CpaBHEHMUS,
® BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PaCCMAaTPUBAEMbIX (haKTaX, JaHHBIX U HAOIIOJAEHUAX, OTHOCAIIMXCS K (PU3HMUECKUM SIBIICHHSIM;
® BLIBIATH NPUUYUHHO--CIEICTBEHHbIE CBS3M NPU HM3YyYeHUHM (U3MYECKHX SIBJICHUH M TPOLIECCOB, JAENaTh BBIBOJBI C HCIHOJIb30BAHHUEM
JIeTyKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOUEeHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS35X (DU3NYECKUX BEUYMH;
® CaMOCTOSITETIbHO BBIOMPATh CIIOCOO perieHust yueOHOH (Gu3nuecKoi 3agaun (cpaBHEHHE HECKOJIBKMX BapUMaHTOB pEIICHUs, BEIOOp Hauboee
MOJXOJISIIET0 ¢ YUETOM CaMOCTOSITEIbHO BbIJIEJIEHHBIX KPUTEPHEB).
Ba3oBble uccienoBareibckme 1eiiCTBUSA:
® 1CIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATENIbCKII HHCTPYMEHT MMO3HAHNUS,
® T[POBOAMTH IO CaMOCTOATENBHO COCTABICHHOMY IUIaHY OIBIT, HECIOXHBIM (U3NYECKUH SKCIIEPUMEHT, HEOOJIbIIOE HCCIEI0BaHHUE
(U3UYECKOTO SIBICHHUS,



OILICHMBATh HAa IPUMEHUMOCTb U JJOCTOBEPHOCTh HH(POPMAIIHIO, TOTYYCHHYIO B X0/ HCCIIEAOBAaHUS UM SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYITUPOBATH 000OIIEHHUS M BBIBOJIBI 110 PE3yIbTaTaM MPOBEIEHHOTO HAOIIOACHHUS, OTBITA, UCCIICIOBAHUS;
MIPOTHO3MPOBATh BO3MOXKHOE JANbHEHIIIEe pa3BUTHE (PU3UIECKUX MPOIECCOB, a TAKXKE BBIIBUTaTh MPEATIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCHOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHATh Pa3IMYHBIC METOJbI, MHCTPYMEHTHI M 3alpPOCHl MPU IMOMCKE M O0TOOpe MH(OPMAIMK WIM JAHHBIX C YYETOM TMPEAIOKECHHON
yaeOHOH (hU3UYECKOM 3a1auH;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAIIHIO PA3JIMYHBIX BUAOB U (OPM IIPEICTABICHHUS,

CaMOCTOSITEIIbHO BBIOMPATh ONTHMAJIbHYI (GOpPMY MpencTaBieHUs HHGOPMAIMM W HJUIFOCTPUPOBATH PEIIAEMbIE 3a/la4d HECIOKHBIMU
CXEeMaMH, IuarpaMMaMu, HHOU rpauKoi U MX KOMOMHAIIUSIMHU.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘leﬁl—[ble JeCTBUA:

B X0Jie 00CYXJIeHUs Y4eOHOTO Marepuala, pe3yIbTaToB JIA0OPATOPHBIX PadOT M MPOEKTOB 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXKIaeMOi
TEMBbI U BHICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3a/1a4y U TOAIepKaHie 0JIarokenareIbHOCTH OOIICHHS;

COIIOCTaBJISITh CBOM CYXJICHUS C CYXKJICHUSMU JIPYTHX YYaCTHHKOB JHajiora, 0OHAPYKUBATh Pa3IMYUE U CXOJICTBO MO3UIINN;

BBIPAXXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U TUCHBMEHHBIX TEKCTAX;

yOJIMYHO TIPENICTABIATH PE3yIbTaThl BHIIOJIHEHHOTO (DU3UYECKOTO ONBITA (IKCIIEPUMEHTA, UCCIICIOBAHHUS, IPOEKTA);

NOHUMATh U MCIIOJIh30BaTh MPEUMYILECTBA KOMaHTHON M MHIUBUIyaIbHON paOOThI IPU pEIICHHH KOHKPETHOH (pr3ndeckoil mpooiemMsl;
NPUHUMATh IEJTIH COBMECTHOM JIeSATeIbHOCTH, OPIraHU30BBIBATh JCHCTBHUS MO €€ OCTHKEHHIO: PACTIPENENIATh POJIH, 00CYKAaTh MPOIECCHl U
pe3yNbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

BBITIOJIHATH CBOKO YacCTh Pa0OThI, JJOCTUTasi KAYECTBEHHOTO pe3ybTaTa M0 CBOEMY HAINPABICHUIO U KOOPAUHUPYS CBOM JCHCTBHUS C IPYTUMH
YJICHAMU KOMaH/Ibl;

OLIEHMBATh KAYECTBO CBOETO BKJIA/(a B OOIINI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATENHFHO CHOPMYITMPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSL.

PeryasiTuBHbIC YHHBepcaJbHbIe y4eOHbIEe 1eiCTBHSA

Camoopranmn3anus:

BBISIBJISITH MPOOJIEMbI B )KM3HEHHBIX U YUEOHBIX CUTYalUsIX, TPEOYIOIUX [ peieHns pU3nueckux 3HaHuM;

OpUEHTUPOBATHCSA B PA3IUYHBIX MOJXOAAX MPHUHITHUSI pelleHUd (MHIUBUAYAIbHOE, NPUHSTHE PEIIeHUs B TpYIIe, NPUHATHE pelIeHUui
rpymoi);

CaMOCTOSITEJIbHO COCTABJIATh ANTOPUTM pelleHus (U3NYEeCKON 3aJaud WM IUIaHa MCCIEJOBAaHUS C Y4YETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpeyiaraeMble BapUaHThl PEIICHUH;



JCJIaTh BBI60p u 6paTB OTBCTCTBCHHOCTD 3a PCIUICHUC.

CaMOKOHTPOHL, 3MOLIMOHAJIBHBIA HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeyIaraTh IiaH €€ U3MEHEHNS,

OOBSICHATH PUYHMHBI JOCTIKEHUS (HEAOCTHKEHHUS) PE3yJIbTaTOB ICATEIILHOCTH, 1aBaTh OIICHKY PHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBINOJHEHHUS (DPU3UYECKOTO HCCIIEAOBAHUS WM NPOEKTA) Ha OCHOBE HOBBIX
00CTOATENILCTB, U3MEHUBIINXCS CUTYAIMH, YCTAHOBJIEHHBIX OLIMOOK, BO3HUKIIMUX TPYAHOCTENH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSAM;

CTaBUTh ce0s Ha MECTO JAPYroro 4ejioBeKa B XOJ€ CIOpa MM JUCKYCCUM Ha HayyHYIO Te€My, NOHMMaTb MOTHBBI, HAMEPEHUS U JIOTUKY

ApYroro,
NPU3HABAThH CBOE MPaBO Ha OMIMOKY MPH pelIeHnH (GU3NIECKUX 3a/1a4 WA B YTBEPXKACHUAX HA HAYYHBIE TEMBI H TAKOE K€ MPABO IPYTOro.

NPEJIMETHBIE PE3YJIBTATbBI

K KOHILY O6y‘ICHI/I${ B 7 KJ1acce MMPpEAMCETHBIC PE3YJIbTAThI HA 0azoBOM YPOBHC JOJIZKHBI OTPAXKATh C(i)OpMI/IpOBaHHOCTB y 06yqa}om1/1xc51 YMeHHﬁZ

UCITOJIb30BaTh TMOHATUA: (PU3NYECKUE U XUMHUECKHE SIBJICHHUS, HAOIIOJEHHME, SKCIEPUMEHT, MOJETb, T'MIIOTe3d, €IUHMIBI (PU3NYECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpAOE, KUIKOE, ra3000pa3HOe), MEXaHHMUECKOe JIBUXKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TpaeKTOpus, paBHOACHCTBywomas cuia, aedopmanus (ynpyras, IJacTU4ecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasiiniaTth SABJICHUA (I[I/I(i)(l)YSI/IH, TCIIJIOBOC ABHIXKCHUC YaCTHUI[ BCUICCTBA, PABHOMCPHOC ABWIKXCHUC, HCPABHOMCPHOC IBUKCHHEC, WMHCPLUS,
B3aUMOJICVICTBUE TEJI, PABHOBECHE TBEPHABIX TEJ C 3aKPEIUIEHHOM OCBHIO BPAILLCHHMs, IIepeada JaBJICHHUs] TBEPABIMHU TEIAMH, KUIAKOCTIMU H
razamu, aTMOc(epHOe JaBJIeHHUE, IJIABAHNE Tell, IPEBPAICHHIS] MEXaHMYECKON YHEPTHH) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3MUECKUX SBJICHUI B OKPYXKAIOIIEM MHpE, B TOM YHCiIe (PU3HMUECKUE SIBICHUS B IPUPOJIE: PUMEPHI
JBYDKEHUS C PAa3IMUYHBIMU CKOPOCTSIMU B KHBOW U HEKUBOM MPHPOJIE, NEHCTBHE CUIIBI TPEHHSI B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EpHOro
JTABJICHUS HA KUBOW OpraHU3M, IUIaBaHUE PBIO, ppIYark B TeJe YeJIOBEeKa, IPH 3TOM MEPEBOAUThH MPAKTUYECKYIO 3a7auy B YUeOHYIO, BBIJCIATh
CyIIeCTBEHHbIE CBOMCTBA (PU3HAKM) PU3UUECKUX SBICHUM;

ONKCHIBATh M3YYECHHBIE CBOMICTBa Tel U (PU3NYECKHE SBJICHUS, HCMOIb3ysd (U3NYECKUE BETUYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA,
BpeMs1, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTb, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC Tela, CHIIa TPEHHs, NaBjeHue (TBEPAOTO Telna, KUAKOCTH,
raza), BBITAJIKMBAIOIIAs CUJIa, MEXaHW4YecKas pabdoTa, MOIIHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KOY(DPHUIIMEHT TOJIE3HOTO EeHCTBHS
MEXaHW3MOB, KWHETHYECKasl U TIOTCHIHAIbHAS SHEPI s ), IPU ONMCAHUH IPABHIBLHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIONIB3YEMbIX BETHUHUH,



uX O0O3HAUEHHUS M EIUHUIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYIbI, CBA3BIBAIOIIME NAaHHYIO (PU3UYECKYIO BEIMUYMHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKU U3YYEHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEIMUMH;

XapaKTepru30BaTh CBOWCTBA Tell, (PU3MUYECKUE SBICHUS U MPOLECCHI, UCIOb3Ys MPaBUIIa CIOXKEHHUS CHII (BIOJIb OJHOU MPsIMON), 3aKoH ['yka,
3akoH Ilackans, 3akoH ApxuMmesna, PaBUJIO paBHOBecHs pbruara (010Ka), «30J10TOE€ MPABUIO» MEXAaHUKH, 3aKOH COXPAHEHUSI MEXaHMYECKOU
SHEPTUH, IIPH 3TOM JIaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alUCHIBATH €r0 MATEMATUYECKOE BBIPAKCHHE;

00BACHATH (PU3HUECKUE SABJICHUS, IPOLECCH U CBOICTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH MPUYMHHO--CJICACTBEHHBIE CBS3H, CTPOUTH OOBACHEHHE M3 |1—2 JOrMYecKHX HIaroB ¢ OMopod Ha |—2 M3y4eHHBIX CBOMCTBA
buznyecKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacyéTHble 3afaud B 1—2 NEHCTBUS, HCIONb3YS 3aKOHBI M (POPMYIbI, CBSI3bIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIIOBHS 3aJaudl 3alMChIBaTh KPAaTKOE YCIOBHE, MOACTABIATH (hU3MUECKHE BEIMYUHBI B (DOPMYIBI M TMPOBOAWUTH PACUETHl, HAXOIHUTH
CIpaBOYHBIC TaHHBIE, HEOOXOMMBIE JUIs PEUICHHUS 3a1a4, OIICHUBATh PEATUCTHYHOCTD MOIYYeHHON (PU3NIECKON BETHIUHBI;

pacro3HaBaTh IpOOIEMBI, KOTOPbIE MOXXHO PEIIUTH MPH MOMOIIH (PU3NYECKUX METOJIOB, B ONMCAHUH MCCIIEIOBAaHUS BBIICIATH IPOBEPSEMOE
IPENI0JIOKEHNE (TUIIOTE3Y), pa3indaTh U UHTEPIPETUPOBATH MOJIYYEHHBIM pe3yabTaT, HAXOAUTh OIMIMOKH B XOJI€ OIBITA, IE1aTh BBIBOJBI 110
€ro pe3yibTaTaM;

IPOBOJUTH OMBITHI O HAOIIOACHUIO (PU3NYECKUX SIBICHUN MM (PU3MUECKUX CBOMCTB Tes: (hOPMYIMPOBATH MPOBEPSEMbIE MPEATIOI0KEHUS,
coOMpaTh YCTaHOBKY M3 MPEIOKEHHOI0 000PYA0BaHUs, 3alIMChIBATh XO/1 OIBITA U (POPMYITUPOBATH BBHIBOJIBI;

BBINOJIHATH TPSIMBIE W3MEPEHUs] PACCTOSIHMS, BPEMEHM, Macchl Tena, 0o0bEMa, CHUJIBI M TEMIIEpPAaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX MU
1M (POBBIX MPUOOPOB, 3aMUCHIBATH ITOKAa3aHUS IPUOOPOB ¢ YUETOM 3aJaHHOW aOCONIOTHON MOTPENIHOCTH U3MEPEHUI;

IIPOBOAMTH UCCIIETOBAHUE 3aBUCHUMOCTH OJHOW (PM3MUYECKON BENMYHMHBI OT APYro € MCIOIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBHUCHMOCTH
NyTH PaBHOMEPHO JBHIKYILErocs Tejla OT BPEMEHU JABM)KEHMsI Tela, CHJIbI TPEHMsI CKOJIBbKEHHS OT Beca Tejla, KadecTBa 00pabOTKU
MOBEPXHOCTEH TEI W HE3aBUCUMOCTU CHUJIbl TPEHHUS OT IUIOIIAAM CONPUKOCHOBEHMS TEJ, CHUJIbl YNPYrocTH OT YUIMHEHHUS NPYKHUHBI,
BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Tena U OT MJIOTHOCTH >KUIKOCTH, €€ He3aBUCUMOCTH OT INIOTHOCTH Tejla, OT TITyOUHBI,
Ha KOTOPYIO MOTPY’KEHO TeNl0, YCIOBHM IUIaBaHUS Tell, YCIOBUH paBHOBECHS pblyara M OJIOKOB), y4aCTBOBaTh B IUIAHMPOBAHUU Y4E€OHOTO
UCCIIEIOBaHMs, cOOMpaTh YCTAHOBKY W BBINOJHATH M3MEpPEHHs, CIeAys IMpeUIoKeHHOMY IUIaHy, (MKCHPOBaTh PE3Yy/IbTaThl MOTY4EHHOU
3aBHCUMOCTH (PM3UUECKUX BEIMYUH B BUJIE MTPETIOKEHHBIX TaOIUI] U TpaHKOB, JAeIaTh BIBOBI 10 pe3yJbTaTaM UCCIeI0BaHMS;

IPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEJIWYMH (IUIOTHOCTH BEILIECTBA XHJIKOCTH M TBEPIOrO Teja, CUJIa TPEHUS CKOJIBKEHUS,
JaBJICHHE BO3/yXa, BHITAJIKMBAIOLIAs CUJIa, NEHCTBYIONIAs Ha MOTPYKEHHOE B KHUAKOCTh TeJI0, KOA()(UIMEHT MOJE3HOT0 IEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJeNysl MPEIIOKEHHOW MUHCTPYKLMU: TPU BHIIOJHEHUH HU3MEPEHUN coOMpaTh HKCIEPUMEHTAIbHYIO0 YCTAHOBKY M BBIYUCIIATH
3HAYCHHE NCKOMOM BEITNYHMHEL,

co0JTII01aTh MpaBUJIa TEXHUKHA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHHUEM;



® yKa3bIBaTh IPUHLUIBI JEHCTBUS PHUOOPOB U TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETP, IMHAMOMETP, COOOLIAIOIUECS COCY b, OapoMeTp,
phIuar, MoJBUKHBIN U HEMOJIBMXKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTh;

® XapaKTepU30BaTb NPUHLMIIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKHX YCTPONCTB C ONOPOM Ha MX ONUCaHUS (B TOM 4YHUCIE:
HNOJALIMITHUKY, YCTPOUCTBO BOAOIIPOBOA, THAPABINYECKUI IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIOIb3Ys 3HAHUS
0 cBOMcTBaxX (hpU3MUYECKUX SABICHUI U HEOOXOAUMBbIE (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOJUTH IPUMEPH! (HAXOAUTh MHPOPMALUIO O IPUMEpPax) MPAKTUUECKOr0 UCIOJIb30BaHUA (PU3MUECKUX 3HAHUN B MOBCEJHEBHOM XHU3HU
Ui obecnieyeHus: 6€30I1aCHOCTH NP OOpaIlleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBaMHU, COXPaHEHUS 3/10pPOBbsl U COOJIIOICHUSI HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpere;

® OCYLIECTBIATh OTOOP MCTOYHHUKOB MH(poOpMauuu B MIHTepHETE B COOTBETCTBUM C 3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIIHUXCS
3HaHUU M MYTEM CPaBHEHHUS PA3IUYHBIX HMCTOYHHMKOB BBLICIATH HH(OPMAIHMIO, KOTOpas SBISAETCS MPOTHBOPEYMBON HIIM MOXKET OBITH
HEJIOCTOBEPHOM;

® JICIIOJIB30BATh MPH BBHINMOJHEHUH y4eOHBIX 3a/laHUI HAYYHO--TIOMYIIPHYIO JIUTEPATYPy PU3NUIECKOTO CONNEpKAaHMs, CIIPAaBOYHBIC MaTEpUaIbI,
pecypcbl cetu MHTepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHMsl MHPOpPMALMM U3 OJHOW 3HAKOBOM CHCTEMBI B
ApYyTy*o,

® co3JaBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHbIE  YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHMKOB MH(OpMaIUK (GU3NUECKOr0 COAEpPIKaHus, B
TOM YHCIIe MyOJINYHO JieNaTh KpaTKUe COOOIIEHUs O pe3ybTaTax MPOEKTOB WM Y4eOHBIX MCCIEIOBAHUMN, IPU ITOM I'PaMOTHO HCIOJIb30BaTh
U3y4EHHBIN MOHATUHHBIN anmnapar Kypca (pU3uKH, COPOBOXKIATh BBICTYIJICHHE TPE3CHTAIUEH;

® [IpU BBIIOJHEHUHN Y4€OHBIX IIPOEKTOB M UCCIEIOBAaHUI pactpenensiTh 00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 3ajjauaMu,
CIEIUTh 3@ BBINOJIHEHUWEM IUIaHA JIEWCTBUM, aJeKBAaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B JESITEIbHOCTb TIPYMIbl, BBICTPAUBAThH
KOMMYHHUKaTHBHOE B3aMMOJEHCTBHE, yUUTHIBAsI MHEHHUE OKPY)KAIOIIHX.

K o1y 06yuenus B 8 kijiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JAOKHBI OTPa)kaTh CHOPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHUIA:

® JCIOJB30BaTh IIOHATHUSA: Macca M pa3MeEpPbl MOJEKYJ, TEIJIOBOE [BM)KEHHE aTOMOB M MOJIEKYJ, arperarHble COCTOSIHHS BELIECTBa,
KpUCTANINYeCKUe U aMop(Hble Tena, HACHIEHHBIH M HEHACBIIICHHBIM Map, BIAXHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHssS JHEprus,
TEIUIOBOM JIBUTaTelNb, SJIEMEHTAPHBIN JIEKTPUUECKUM 3apsl, 2JIEKTPUUECKOE T10JI€, IPOBOJHUKH U JUDJIEKTPUKHU, IIOCTOSIHHBIN 3JIEKTPUUYECKUN
TOK, MarHUTHOE I10JIE;

® Dpa3nIuuaTh SBJIECHUs (TEIUIOBOE pacIIUpPEHME M C)KaTHhe, TEIUIONepenada, TEIUIOBOE PaBHOBECHE, CMAuyMBAaHME, KallWJUIAPHBIE SIBICHUS,
UCIapeHue, KOHJAEHcallus, IUIaBJIeHHEe, KpUCTaJuIM3alus (OTBEpAEBaHUE), KHUIIEHUE, Terionepeaaya (TerIonpoBOJHOCTb, KOHBEKIIHS,
U3ITy4eHHUE), DSJCKTPHU3aIUs Tel, B3aUMOJEWUCTBUE 3apsAloB, ACUCTBUS DJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBHE
MarHuToB, J€HCTBHE MAarHUTHOTO MOJIsl Ha MPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAas MHYKIUS) IO OMKUCAHUIO UX XapaKTepHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SBIICHUE;



® pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKpY)KalOLUleM MHpE, B TOM 4Hcie (U3NYECKHE SBICHHUS B IPUPOJE:
[IOBEPXHOCTHOE HATSXKEHUE M KAaNWUIAPHBIC SBJICHUS B IPUPOJE, KPUCTAUIBI B IpHUpoae, uiinyueHue CosHLa, 3aMep3aHue BOJOEMOB,
MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, JJICKTPHYECKUE SIBJICHHA B aTMocdepe, dJIEKTPUYECTBO KHUBBIX OPraHH3MOB,
MarHuTHOE Toje 3emiid, Apei] MOI0COB, POJIb MAarHUTHOTO TOJA JUIA JKM3HU Ha 3emile, MOJSPHOE CHUSHUE, MPU ITOM IEPEBOJIUTH
NPaKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJICNIATh CYIIECTBEHHBIE CBOICTBA (PU3HAKK) PU3UUECKUX SBICHUN;

® OIUCHIBaTh H3YYEHHBIE CBOHCTBA Tel M (U3NYECKUE SIBICHUS, UCHOIb3Yysd (U3NYECKHUE BEIUYMHBI (TeMIepaTypa, BHYTPEHHSS SHEprus,
KOJINYECTBO TEIUIOTHI, YJeJIbHas TEINIOEMKOCTh BEIIECTBA, yJeJIbHAs TEIUIOTa IUIABJIEHHUS, YAElIbHAs TEIJoTa MapooOpa3oBaHUs, ylelbHas
TEIUIOTa CrOpPaHUs TOIUIMBA, KO3()(UIMEHT MOJIE3HOr0 ASUCTBUS TEIUIOBOM MAIllMHBI, OTHOCUTEIbHAS BJIAKHOCTb BO3JlyXa, SJIEKTPUUYECKUN
3apsi/l, CUja TOKa, JEKTPUYECKOe HAIpPsDKEHUE, CONPOTUBJICHUE MPOBOJHMKA, YIEIbHOE CONPOTUBICHHUE BEIIECTBAa, paboTa W MOLIHOCTb
SJICKTPHUYCCKOTO TOKa), IIpyu OIMMCAHUH MPAaBHUIIBHO TPAKTOBATbH (1)H3quCKHﬁ CMBICJI HUCIOJIB3YECMbIX BCIWYHWH, o0o3HayYeHus CANHHNIbI
(GU3NUeCKUX BEIWYHMH, HAXOAUTH (YOPMYIBI, CBSA3BIBAIONINE JaHHYIO (PU3UYECKYIO BEJIMYHMHY C APYTUMH BEITUYMHAMH, CTPOUTH Tpaduku
HN3YUCHHBIX 3aBHCHMOCTEH (bH?;I/I‘ICCKI/IX BCJIMYHH,

® XapaxKTepu3oBaThb CBOMCTBA TECII, (1)I/I3I/I‘IeCKI/I€ SABJICHHA U IMPOLICCChI, UCITOJIB3YSA OCHOBHBIC ITOJIOXKCHUA MOJICKy.II?IpHO--KI/IHCTI/I‘ICCKOﬁ TCOpHUn
CTPOEHUS BEILECTBA, MPUHIIMI CYNEPHO3UIMHU ToJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsza, 3akoH Oma Juii ydJacTka LielH,
3akoH Jlxoyns—JIeHIa, 3aKOH COXpaHEHUs SHEPIUHU, IIPU ATOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3alUChIBATH €r0 MaTeMaTHYECKOe
BBIPAXCHHUE;

® O00BACHATH (PU3NUECKUE MPOLIECCH] U CBOICTBA TeJl, B TOM YHUCIIE M B KOHTEKCTE CUTyalluii IPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIISATh
INPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE W3 1—2 JOrMYecKHX IIaroB ¢ OMopoi Ha -2 M3ydeHHBIX CBOICTBA (DU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

® peuaTh pacy€THbIC 334auu B 2—3 NEHCTBUS, UCIOJIb3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBUA 3aJadyr 3allMCbIBATHL KPATKOC YCIOBHE, BBIABIIATL HEAOCTATOK AAHHBIX IJId PCUICHUA 3aaavu, BBI6I/IpaTB 3aKOHBI U q)OpMYJ'II)I,
HEo0X0/IuMBbIe 1711 €€ pelleHus, TPOBOAUTH PACUEThl M CPAaBHUBATDH MOJYYEHHOE 3HaUeHHE (PU3NUECKOM BETMUNHBI C U3BECTHBIMU JAHHBIMU;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIMTh MPH MOMOIIM (PU3NYECKHX METOAOB, HCIIONb3Ysl OMUCAHHUE HCCIIEJOBAHMS, BBIIEIATDH
IIPOBEPSAEMOE NIPEIITOJIOKEHNE, OLIEHNBATH IPABWIIBHOCTD MOPSI/IKA TPOBEAEHUS UCCIEA0BAHNUS, AEIaTh BbIBOBL;

® [IPOBOJMTH OMBITH M0 HAOIIOJEHHUIO (PU3UUECKUX SIBICHUH WM (U3NYECKUX CBOUCTB TeNl (KaNWUISIPHBIE SBJICHUSA, 3aBUCUMOCTh JaBJICHUS
BO3lyXa OT ero o0béMa, TeMmIepaTypbl, CKOPOCTH Tpollecca OCTHIBAHUS UM HAarpeBaHus NpPU H3IYYEHUH OT IBETa H3JIy4arolleil
(moromaromne) MOBEpXHOCTH, CKOPOCTh MCHAPEHUsST BOJBI OT TEMIIEpaTyphl KUIAKOCTH U TUIOMIAAHN €€ MOBEPXHOCTH, DJICKTPU3AIUS TEN U
B3aHMOHeﬁCTBHe OJICKTPHUYCCKUX 3apsa0B, BSaHMOJIeﬁCTBHe MMOCTOAHHBIX MArHvTOB, BH3Yyalu3allud MAarHUTHBIX MoJer ITOCTOSTHHBIX
MAarHuToOB, ]Iel\/’ICTBI/ISI Mar"dviTHOI'O I1OJIsI Ha IPOBOJAHHUK C TOKOM, CBOMCTBA SJICKTpOMAarHura, CBOMCTBA QJICKTPOABUTATCIIA ITOCTOAHHOI'O TOKa):
(bopMynupoBaTh HpOBEpsAEMbIE MPEIINONI0KEHUSA, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOrOo OOOpYIOBaHUS, ONUCHIBATh XOJ ONbITA U
(GbopMyIHpOBaTH BHIBOJBI;



BBINIOJIHATh NPSAMbBIE H3MEPEHHs TEMIIEPaTypbl, OTHOCUTEIIBHOM BJIAJKHOCTH BO3/1yXa, CHJIBI TOKa, HANPSDKCHHUS C MCIIOJIb30BAaHUEM
AQHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYHMH, CPAaBHUBATH pPE3YyJIbTaThl H3MEPEHUl ¢ y4ETOM 3aJaHHON aOCOJIOTHOMN
MOTPEIIHOCTH;

IPOBOJUTH WCCIICOBAHUE 3aBUCUMOCTH OJHOM (h)M3MYECKON BETUYMHBI OT APYrOd C MCIOJIB30BAaHHEM MPSMBIX M3MEPEHHN (3aBUCHMOCTD
COIPOTUBIICHUSI NPOBOJHUKA OT €ro JJIMHBI, IUIOIAAN IONEPEYHOr0 CEYEHUS U YIEJIBHOIO COIPOTUBIIEHMS BELIECTBA IPOBOJHUKA, CHJIBI
TOKa, MAYILEro 4epe3 NPOBOJHUK, OT HAIPSDKEHUS HA IPOBOJHUKE, HCCIENOBAaHUE IOCIEIOBATEIIBHOIO U MAPAJUIEIBHOIO COSAMHEHHN
IPOBOJHUKOB): IUIAHUPOBATh UCCIIEOBAHUE, COOMPATh YCTAHOBKY U BBINOJIHATh U3MEPEHUs, ClIeqys NPEIOKEHHOMY IIIaHy, (pUKcUpoBaTh
pe3ysbTaThl NOJYYEHHOH 3aBUCHUMOCTH B BHJIE TaOJIUI U I'paMKOB, JeJIaTh BHIBOJIbI IO PE3YJIbTaTaM UCCIIEIOBAHUS;

IPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIMYMH (yJelbHas TEMJO0EMKOCTb BELIECTBA, CONPOTHBIIEHHE MPOBOAHMKA, paboTa U
MOILHOCTh 3JIEKTPUYECKOTO0 TOKA): IJIAHUPOBaTh H3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBbHYIO YCTAHOBKY, CIEIYysl IPEa0oKEHHOU
MHCTPYKLUH, U BBIYUCIIATH 3HAUEHUE BETUUHMHBI;

cOOIIO/IaTh MPaBHJIa TEXHUKH O€30MTaCHOCTH MpH padoTe ¢ 1a00paTOpHBIM 000pYIOBaHHUEM;

XapaKTepU30BaTh MPUHIUIBI AEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIVICHUsI JIOMOB, TMI'POMETp, MapoBas TypOWHA, aMIEpMETp, BOJIBTMETP, CUETUMK 3JIEKTPUUYECKOM HHEPIUH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpBI, HarpeBaTeIbHbIE IEKTPONPUOOPHI (IPUMEPHI), STEKTPUIECKUE TPEAOXPAHUTENH, HIEKTPOMArHUT, JIEKTPOABUraTe b IIOCTOSHHOTO
TOKa), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3MUYECKUX SIBICHUI U He00X0AUMBbIe (U3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHHUUYECKHE YCTPOMCTBA M H3MEPHUTEIbHbIE NPUOOPHI MO CXEMaM M CXEMAaTUYHBIM PHCYHKaM (SKHUIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOPAHHUS, FIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBbI JIEKTPUUECKUX
Heneil ¢ mociaeaoBaTeNbHBIM M MapaJlIeIbHBIM COEAMHEHHWEM 3JIEMEHTOB, pa3jinyasi YCJIOBHbIE O0O3HAUEHUS 3JIEMEHTOB AJIEKTPUYECKUX
Tere;

IPUBOJIUTH MPUMEPHI (HaXOIUTh MH(OPMALIMIO O NMPUMEPAX) MPAKTUUECKOTO MCIOJIb30BaHNA (PU3NYECKUX 3HAHUI B MMOBCEAHEBHOM KU3HU
Ui obecnieueHus: 6e30MacCHOCTH MPH OOpaIleHuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOMCTBaMU, COXPAaHEHHUS 3/10pPOBbsS U COOJIIOICHHUSI HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEH CPELIE;

OCYIIECTBIIATh MOUCK HH(popManmMu (usnyeckoro cojepkanus B HTepHeTe, Ha OCHOBE HMEIOLIMXCSA 3HAHUM M MyTEM CpaBHEHUS
JIOTIOJTHUTEILHBIX UCTOYHHUKOB BBIJEIATH HH(OPMAIIHIO, KOTOpast ABISETCS NPOTUBOPEYMBON HITM MOXKET OBITh HEIOCTOBEPHOI;

UCIIOJIb30BaTh MPH BHIMOIHEHUH YUEOHBIX 33JaHUN HAyYHO--TIOMYJSPHYIO JTUTEpaTypy (PU3MUECKOro COoep:KaHus, CIIpaBOYHbIE MaTepHalIbI,
pecypcbl cetu VIHTepHET, BlaAeTh NpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(OpMAalMK M3 OJAHOM 3HAKOBOMl CHCTEMBI B
APYTYIO;

co3/aBaTh COOCTBEHHBIE NMHCbMEHHbIE M KpaTKHUE YCTHbIE cOOOuIeHMs, 00001mas nHGOpPMAaLKI0 U3 HECKOJIbKUX HCTOYHHUKOB (PU3UUECKOTrO
COJIEpKAHUA, B TOM YHUCIIE IMyOJUYHO NPEACTABIATh PE3yNbTaThl MPOEKTHOM WM MCCIIENOBATENBCKON NESITEIbHOCTH, MPH TOM I'PaMOTHO
UCIOJIb30BaTh M3yUYCHHBIN MOHATUIHBIN anmapaT Kypca (U3UKH, COPOBOXK/IATh BHICTYIUICHUE NTPE3EHTALIUEH;



® [IpU BBIOJHEHUU Y4YEOHBIX NMPOEKTOB M HCCIEAOBAHUHI (PU3NUECKUX IMPOLECCOB paclpenessaTh OOS3aHHOCTU B IPYIIE B COOTBETCTBUU C
[IOCTaBJIEHHBIMHU 33Ja4aMU, CJIEIUTh 3a BHIIIOJHEHUEM IUIaHA IEHCTBUN U KOPPEKTUPOBATh €ro0, aJICKBaTHO OLEHUBATh COOCTBEHHBIN BKJIAJ B
JeSITeIbHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHUE, IPOSIBIISASA TOTOBHOCTD Pa3peiiaTh KOH(IUKTHI.

K koHiy o0y4yeHus B 9 kiiacce npeMeTHBIE pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMECHHUIA:

® JICIIOJIB30BATh IMOHSATHSA: CHCTEMa OTCUéTa, MaTepUalIbHAs TOYKA, TPACKTOPHS, OTHOCHTEIBHOCTh MEXAaHMYECKOTO JABIDKEHHS, Ae(opmarus
(ynpyras, niaacTu4eckas), TpeHUe, LEHTPOCTPEMUTENIBHOE YCKOPEHNE, HEBECOMOCTD U MEPErPy3KH, LEHTP TAXKECTH, A0COIIOTHO TBEPAOE TEJIO,
LIEHTP TSKECTH TBEPJOTrO Tesa, paBHOBECHE, MEXaHUUECKUE KOJIeOaH!s U BOJIHBI, 3BYK, HH(PPA3BYK U yIbTPa3BYK, JJIEKTPOMarHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U JabHO30PKOCTb, CHEKTPhl MCIYCKAaHUS M HOIJIOIIEHMs, anbda-, 6era- u ramma-
U3JIy4€HUs1, U30TOIIb, iAEPHAs SHEPTEeTHKA,;

® pasnIuuaTh SABJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JABIKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBM)KEHUE, CBOOOIHOE
NaJicHUE TeJl, PABHOMEPHOE [BUKEHHE II0 OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, PEAaKTUBHOE JBM)KEHME, KOJeOaTelIbHOE [BUKEHUE
(3aTyxaromue U BBIHYXJCHHbIE KOJeOaHus), PE30HAHC, BOJHOBOE JBMKEHHME, OTPAKEHUE 3BYKa, HPSIMOJIMHEMHOE pacnpoCTpaHEHUE,
OTpaXEHUE U IPEIOMIICHUE CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3Jlo’KEHUE OEJIOro CBETA B CIIEKTP U CII0XKEHHME CIIEKTPaJIbHbBIX
I[BETOB, JAMCIIEpPCUSl CBETa, €CTECTBEHHas paJMOaKTUBHOCTb, BO3HMKHOBEHHME JIMHEHYATOro CIEKTpa M3JIydeHHs) IO ONMCAHUIO HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOe SIBICHUE;

® pacro3HaBaTh NPOSBIEHUE U3YYEHHBIX (PM3NYECKUX SIBICHUI B OKpy»KarolieM MUpe (B TOM 4ucie pU3NUECKue SBICHUS B IPUPOJIE: MPUINBEI
U OTJIMBBI, JABWXKeHHE IUIaHeT COJIHEYHOW CHUCTEMBbI, PEAKTUBHOE [BM)KEHHE >KHUBBIX OpPraHW3MOB, BOCHPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHHE, CECMUYECKHE BOJHBI, LIyHAMM, 3XO, LIBETA TeJ, ONTHYECKHUE SIBICHUSA B IpPUpOJE, OMOIOrHMYecKoe AEeHCTBHE BUAWMOTO,
yIbTPa(pUOIETOBOIO U PEHTIC€HOBCKOI'O M3ITyYEHHUH, €CTECTBEHHBIH PaJMOaKTUBHBIN (POH, KOCMUYECKUE JIY4H, PAIMOAKTUBHOE H3JIyuE€HUE
NPUPOIHBIX MUHEPAJIOB, JIEHCTBHE PATMOAKTUBHBIX M3IIy4eHHH Ha OPraHU3M YEJIOBEKa), MPHU ITOM NEPEBOIUTH MPAKTHYECKYIO 33]ady B
yueOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NYECKUX SBICHUII;

® OIUCHIBAaTh U3yUEHHbIE CBOICTBA TN U (hU3UUYECKHE SBJICHHS, UCIOb3Ys (pru3nueckre BeTUUnHBI (CpeAHss U MTHOBEHHAs CKOPOCTb Teja MpH
HEpaBHOMEPHOM JIBUKEHUH, YCKOPEHHUE, NepeMEIIeHNe, MyTh, YIIIOBas CKOPOCTb, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO MAaJeHMs, BEC Tela, WUMIYJIbC Tejla, MMILYJIbC CHJIbI, MeXaHHueckas padoTa M MOIIHOCTh, MOTEHIMaJbHas JHEPrus Tela,
MOJHATOTO HaJ| MOBEPXHOCTHIO 3€MJIM, MIOTEHIIMAIBbHAS SHEPTHUs CKATOM MPYKUHBI, KHHETUYECKas YHEPrus, MOJIHAS MEXaHWYecKas YHeprus,
HepuoJl M YacTtoTa KojeObaHuil, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEJOMJICHUS CpPeibl), Ipu
OIMCAaHWH TIPABUIHHO TPAKTOBATH (PM3UUECKUN CMBICT HCIIOJIb3YEMbIX BEITHYHH, 0003HAYCHHS W SIUHUIIBI (PH3MUECKUX BEITHYNH, HAXOIUThH
(GopMyIBI, CBS3BIBAIONIME ITaHHYIO (HU3UYECKYI0 BEIWYHHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpadUKd HW3YYEHHBIX 3aBHCHMOCTEH
(UBUYECKUX BEITHYHH,

® XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOLECCHI, UCIOb3Ys 3aKOH COXPAaHEHMs SHEPIMH, 3aKOH BCEMUPHOI'O TSATOTEHUS,
HPUHIUI CYNEPIIO3UIUH CHJI, TIPUHIUII OTHOCUTENBbHOCTH [ anuies, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHHs] UMITYJIbCa, 3aKOHBI OTPAXKEHUS U



IPEJIOMJICHUSI CBETAa, 3aKOHBI COXPAaHEHHS 3apsJOBOTO W MAacCOBOTO YHCEN IPHU SACPHBIX pEaKUHsX, MPU 3TOM [aBaTh CIOBECHYIO
(GopMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

O0BSICHATH (PU3NUECKHE TPOLIECCHI U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYAIMH MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYHHHO--CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTMYECKHUX IIaroB C OMOPOH Ha 2—3 M3yYEHHBIX CBOMCTBA (PpU3MUECKUX
SIBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbIC 3a7addl (ONMHMpArOIIUecs Ha CUCTEMY M3 2—3 ypaBHEHUIi), UCIIONIB3YS 3aKOHBI M (DOPMYIIBI, CBS3BIBAIOIINE (DU3HMUCCKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3aa4Ml 3alMCHIBATh KPAaTKOE YCIOBUE, BBISABISTH HEOCTAIONINE WM N30BITOYHBIC TAaHHBIC, BHIOUPATH
3aKOHBI U (OPMYJIBI, HEOOXOIMMBIE ISl PEIICHNUS], TPOBOJAUTH PACYETHl U OLEHUBATh PEATHCTHYHOCTH MOJTYYSCHHOTO 3HAUYEHHS (DU3UIECKON
BEJINYMHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEIIMTH MPH MOMOIIN (PU3UYECKHX METO/OB, HCIIONB3YsSl OMUCAHWE WCCIIEJOBAHMS, BBIICISTH
IPOBEPSIEMOE TIPEATOJIOKEHUE, OLICHUBATh MPABUIBHOCTh MOPSAAKA IPOBEACHUS HCCIENIOBAaHMS, J€laTh BBIBOJABI, WHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUN 1 OTIBITOB;

IPOBOJUTH OMBITHI 10 HAOIIONCHHUIO (PU3UYECKUX SIBICHUH WM (PU3UYECKUX CBOMCTB Ted (M3ydeHHE BTOPOro 3akoHa HproToHa, 3akoHa
COXpaHEHUsI YHEPTUH, 3aBUCUMOCTb MEpUO/Ia KOJICOaHHI IPYKMHHOTO MasiTHUKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTB OT
aMIUTUTYABl MallbIX KoyieOaHUM, NpSIMOJMHEHHOE paclpoCTpaHEHHE CBETa, pasjoXkeHHue Oenoro cBera B CHEKTpP, H3yu€HHE CBOMCTB
U300pakeHHs] B IUIOCKOM 3€pKajie M CBOWMCTB HM300pa)KeHMs HpeaMeTa B coOuparomieil jJuH3e, HaONIoJeHHE CIUIOIIHBIX W JIMHeHuyaThIX
CHEKTPOB HU3JIYYEHHUs): CaMOCTOSTENIbHO COOMpaTh YCTaHOBKY M3 HM30BITOYHOrO Habopa 0O0OpyIOBaHHS, OMMCHIBATH XOJ OMNbITA U €ro
pe3yabTaThl, (GOPMYITHPOBATH BHIBOIHI;

IPOBOJUTH MPHU HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPEHHH, ONPEelisis CpelHee 3HAaUCHNE U3MePseMOi BeTMUMHBI ((POKYCHOE pacCTOsIHHE
coOuparoIeii TUH3b1), 000CHOBBIBATH BRIOOP CIIOC00a M3MepeHus (M3MEepUTEIHLHOTO Tprbdopa);

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PM3UUECKUX BEMYMH C UCTIOIH30BAHUEM TIPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TPH
PaBHOYCKOPEHHOM JBIKEHHM 0€3 HadyaJbHOM CKOPOCTH, MepHoja KoJeOaHWH MaTeMaTH4ecKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTHU
yIila OTpakeHUsl CBeTa OT yIJia MaJeHUs U yriia MpeJOMJICHUs OT yrja MaJeHHs): IUIAaHUPOBaTh MCCIEI0BAHNE, CAMOCTOSTENILHO cOOMpPAaTh
YCTAHOBKY, (PMKCHUPOBATh Pe3yJbTaThl MOJYyYEHHOH 3aBUCHUMOCTH (U3NYECKUX BEIUYMH B BHUJAE TaONMIl U TpaduKOB, JeiaTh BHIBOABI IO
pe3ysbTaTaM UCCIEJOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEpPEeHMs (DU3MYECKHX BEIWYMH (CpelHss CKOPOCTh M YCKOpPEHHME Tejla NPU PaBHOYCKOPEHHOM JIBUXKEHHH,
YCKOpPEHHE CBOOOHOTO IMAJICHHS, KECTKOCTh TMPYKUHBI, KOOPPHUIIMEHT TPEHUSI CKOJBKEHUS, MEXaHU4ecKasi padoTa U MOIIHOCTb, YacTOTa U
nepuoJsl KoJIeOaHWH MaTeMaTHYeCKOTO0 W MPY)KHMHHOTO MAasTHHKOB, OINTHYECKas CHJIa COOMpAIONel JIMH3BI, pPaIHOaKTHBHBINA (OH):
IUTAHUPOBATh W3MEPEHUs, COOHMpaTh HSKCIEPUMEHTATBHYIO YCTAHOBKY M BBINOJNHATH W3MEPEHUs, CIEAysl TNPEeNIOKECHHOW WHCTPYKIIHH,
BBIYHCIIATH 3HAYCHNE BEJTMYMHBI M aHATM3UPOBATH MTOJTyYEHHBIC PE3YIIbTAThl ¢ YIETOM 3aITaHHOM MOTPEITHOCTH U3MEPCHHUH;

co0JII01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;



® pa3inYaTh OCHOBHBIC IPU3HAKU M3YYCHHBIX (U3MUYSCKUX MOJENel: MaTephaibHas TOYKa, aOCOIIOTHO TBEPIOE TENO, TOUCUHBIH MCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUTaHETapHasi MOJIEJIb aTOMa, HyKJIOHHAsi MOJIENIb AaTOMHOTO SI/Ipa;

® XapaKTepH30BaTh IMPHHLMUIBI JEHCTBUA HM3YYEHHBIX MPHOOPOB M TEXHHUUYECKUX YCTPOWCTB C OMOPOW HAa MX ONUCAHHUA (B TOM YHCIE:
CIHMJIOMETp, AATYUKH IOJIOKEHHsSI, PACCTOSHUS M YCKOPEHHS, pakeTa, dXOJIOT, OYKH, MEPHCKON, (oToammapar, ONTHYECKHE CBETOBOIHI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHOIB3ys 3HAHHS O CBOMCTBaX (UIUYECKUX SBICHUH MU HEOOXOIMMbIe (U3NUYECKHE
3aKOHOMEPHOCTH;

® CIOJNB30BaTh CXEMBbl M CXEMAaTUYHBIE PHCYHKH H3YYCHHBIX TEXHMYECKUX YCTPOICTB, M3MEPHUTEIBHBIX NMPHOOPOB M TEXHOJIOTHYECKUX
IPOLIECCOB TPH PEUICHUH Y4eOHO--MPAKTUYECKUX 33/a4, ONTHYECKHE CXEMBI ISl TOCTPOSHHS H300paKeHHH B IUIOCKOM 3€pKaje u
cobuparomieit InH3e;

® [IPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMALIMIO O TPUMEPAX) MPAKTHYECKOTO HCIOIB30BaHUSA (PU3MUECKUX 3HAHUN B MOBCETHEBHON KH3HH
Ui obecriedueHus: 6e30MaCHOCTH MPH OOpaIIeHUH C TPUOOPAMHU U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHS 3A0POBbS U COOIIOIEHUS HOPM
IKOJIOTUYECKOTO TIOBE/ICHHSI B OKPYKAIOIIEH CpeIe;

® OCYIIECTBIATH MOUCK WHpopManuu (pusmyeckoro conepxanus B MHTEpHETE, CAMOCTOSATENHHO (POPMYTUPYST TOUCKOBBIN 3aIIpOC, HAXOIUTh
IIyTH OTIPEJEIICHNUS TOCTOBEPHOCTH MOJYyYeHHON HH(POPMAIIMHN HAa OCHOBE UMEIOLIMXCS 3HAHUN U JOTIOJIHUTEIBHBIX HCTOYHUKOB;

® JICII0JIB30BaTh MPH BBINOJHEHUH Yy4EOHBIX 3a/laHUI HAyYHO--TIOMYJISPHYIO JIUTEPATypy GU3NUYECKOTO COJEpKaHMs, CIIPaBOYHbIE MaTEpUabl,
pecypcel cetu VHTepHeT, BiaaeTh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHHUs MH(OpMAIMK W3 OJHOW 3HAKOBOW CHUCTEMBI B
APYTyIo;

® cozaaBaTh COOCTBEHHBIE MMMCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(POPMAITUH M3 HECKOIBKIX UCTOYHUKOB (PU3UIECKOTO COICPIKaHUS,
MyOJIMYHO TIPE/ICTABIIATH PE3YNbTaThl MPOCKTHON MIIM HCCIIEAOBATENLCKON NEATETBHOCTH, PU 3TOM TPAMOTHO HCIIOJIB30BaTh M3YYEHHBIN
MOHATUIHBIN amnmapar u3y4aeMoro pasnena (pU3MKH W CONPOBOXKIATH BBICTYIUICHHWE IMPE3CHTAle ¢ y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHKOB.

KoppeknnonHno-passusamasi padore Ha ypoKe, HAPaBJCHHAs HA peaTu3aluio 0co0bIX 00pa3oBaTe/bHBIX NOTPpedHOCTel yuamuxcs ¢ 3I1P:
CTpOUTH O0y4YeHHE C YYETOM MHIMBHUIYaJIbHBIX OocoOeHHOCTel ywamuxcs ¢ 3P u cnenuduky ycBoeHUs UMM 3HAHUH, YMEHUH M HaBBIKOB, KOTOPOE
IIPEIIoJIaracT:

"momraroBoey NpeabsaBICHHE MaTepHrala, OT YaCTHOTO K 00IIeMy;

JI0O3WPOBAHHAs TOMOILb B3POCIIOTO;

WCITOJIb30BAHUE CHEIHATBHBIX METOIO0B, TPHUEMOB U CPEICTB B COOTBETCTBUHU ¢ pekomeHmanusmu crnenuanuctoB [IJICIIK, crmocoOGcTByromux kak
o0uiemMy pa3BUTHIO OOy4aroIIerocs,, Tak ¥ KOMIEHCAlUM UHJIUBUIYaIbHBIX HEJIOCTATKOB Pa3BUTHs (ClelUalbHbIE yIIpakHeHUs ais pa3Butus BI1O,
ucnonb3oBanue nobimeHnss MKT-koMIneTeHTHOCTH yyaluxcs Kak cpe/icTBa KOMIIEHCAIIMM HAPYIIEHHBIX (QYHKIMA — OT OpHEHTALMM Ha KJIaBUAType
1o opuenTtanu B MOC mkonbl 1 00pa3oBaTeNIbHBIX pecypcax HHTEPHET);



pa3paboTKy XOpOIIO CTPYKTYPHUPOBAHHOIO MaTepuala, CoAepkKallero Onopsl ¢ JAeTaiu3anued B popMe aJropuTMOB, 00pa3loB BBINOJIHEHUS 3aJaHUI
JUTSl KOHKPETU3aluK IEUCTBUU IIPU CAMOCTOSITEIIbHOW padoTe;

THIATENBHBIA OTOOP ¥ KOMOMHHPOBAHHE METOJOB M IPHUEMOB OOYUCHHSI C IIEJIBI0 CMEHBI BHJIOB JESATCIILHOCTH J€TEH, N3MEHEHUS B HEH JOMHUHAHTHOTO
aHaM3aTopa, BKIIOYEHUS B paboTy OOJIBIIMHCTBA aHATH3aTOPOB;

MOCTOSTHHO CTUMYJIHPOBATh IMO3HABATEIBHYIO aKTUBHOCTH, TOOYKIaTh HHTEPEC K ce0e, OKPYkKAIoMIeMy MPEAMETHOMY U COIMATBHOMY MUPY (3a/1aHUS
pOOJIEMHO-TIOMCKOBOTO XapaKTepa, CO3/IaHue CUTYallH yCIeXa, BUKTOPUHBI U KOHKYPCHI U T. 11.);

UCIIOJIb30BATh CleUaIbHbIE MPUEMBI U YIIPAXKHEHUS (B COOTBETCTBUU C PEKOMEHAAMSIMHU II€1arora-rcuxoiora) no GopMUpPOBAHUIO MPOU3BOJIBHOCTH
perynsluu AesITeNbHOCTA U TIOBEICHUS, CTOMIM3AIH €T0 SMOIIMOHAIBHOTO (OHA;

CTUMYJIMPOBATh KOMMYHUKATUBHYIO aKTUBHOCTh U 3aKPEIUISATh PEUYEBbIC HABBIKH (B TOM YHCIIE 10 MHUCHbMY M YTEHHIO), BEIpAOOTAHHBIE HA 3aHATHUSAX C
YYTUTEJIEM-JIOTONe oM (IeEKTOIIOTOM) B COOTBETCTBUH C €TI0 PEKOMEHTAIHSIMH;

UCIIOJIb30BATh CICIHAIBHBIC YIPAKHEHUS JJI Pa3BUTHSI OPUCHTUPOBKH B IPOCTPAHCTBE, KOOPAMHAIIMH JIBHKCHHH, PEUCIBUTATCILHOM KOOPIUMHAIIUH H
MEJIKOW MOTOPHKH: KHHE3HOJIOTHUECKUE, JIOTOPUTMUYECKHUE, CIICIINATbHON HAPAaBICHHOCTH (PU3MHHYTKH U MAY3bl U Jp.;

co3naBaTh arMoc(hepy A0OpOKENaTEIHEHOCTH Ha YPOKE C LEIbI0 MPEAYNPEeKICHIs] HETATUBHOTO OTHOLICHHS OOYYaromIerocss K CUTyallMH IKOJIHLHOTO
oOydeHus B 11eI0M, (OPMUPOBAHUS YUeOHOW MOTUBALIMH.

Buapl gesiTeJIbHOCTH:

VY4eHnKy/y4eHHKaM JIOCTYITHBI BCE BUIbI YU€OHOM JESTEIbHOCTH, HO MPEANOYTUTEIHHBIMU SBISIOTCS CIIEAYOIINE:
— YCTHBIH OTBET,

— COCTaBJICHUE/3a0THEHNE TaOJIHIIbI,

— MOI00P/TIONCK MPUMEPOB,

— TIOUCKOBAas pabdoTa.

DopMbI KOHTPOJIA

[Ipennonaraercs ocymecTBIEHHE TPOMEKYTOUHOTO KOHTPOJISL B pa3HBIX Gopmax:
— omnpoc

— YCTHBIN OTBET

— MHUCbMEHHBIA OTBET

— TECTUPOBaHUE

— caMocCTosITeNbHas paboTa

— TpoeKTHas paboTa



TEMATHYECKOE IINTAHUPOBAHUE
7 KJIIACC

Ne

HaumeHnoBaHnue pa3ae/ioB u

KoanyecTrBo yacoB

JJieKTpOHHbIE (HU(ppoBHIE)

n/n TeM NpOorpamMmbl Bcero KoHTpoabHbIe padoThl IIpakTuyeckue padoThbI o6pazoBaTe/ibHbIE PeCypehl
Pa3nen 1. ®u3nka u e€ poJib B MO3HAHUH OKPYKAWIIEro MUpa
11 CrapToBasi JUarHOCTHKA. 5 Bubmmoreka [JOK
' dusmka - HayKa 0 IPUPO/IC https://m.edsoo.ru/7f416194
Bbubnuorexa I[JOK
1.2 o 2 1
VISHHACCITHE BEHMAHHEL https://m.eds00.ru/7f416194
13 EcTtecTBeHHOHAYUYHBII METO 5 1 Bubmuorexa I[JOK
' [O3HAHUS https://m.edsoo.ru/7f416194
HUtoro no paszneny 6
Pa3nex 2. IlepBoHavyajibHbIE CBEIEHUS 0 CTPOCHHH BeleCTBA
91 Crooerie BelecTsa 1 Bbubnuoreka [JOK
. TpOEHuE B TB
P m https://m.edsoo.ru/7f416194
99 JIBrKeHME U B3aMO/ICHCTBIE 5 1 bubnunoreka [JOK
' YaCTHI] BELIECTBA https://m.edsoo.ru/7f416194
53 ArperaTHbl€ COCTOSIHUS 5 Bubmmorexa [IOK
' BEIIECTBa https://m.edsoo.ru/7f416194
Hroro no paznery 5
Pa3znen 3. /IBu:keHue u B3auMoaeicTBHE TeJl
31 M 3 Bubmmorexa [IOK
. XaHUYECKOE JIBYIKEHU
© Ceroe ABHCHHIe https://m.edsoo.ru/7f416194
Bubimoreka [IOK
3.2 )4 4 1
HEPIUA, Macea, IIOTHOCTH https://m.edsoo.ru/7f416194
bub OK
3.3 Cuia. Bunbl cun 14 1 2 nomorexa Il

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

HWroro mo paznmery 21
Pa3gen 4. laBienne TBEPABIX TeJ, SKUAKOCTEl U ra3oB
» I[:zsneHHe. l'ie;;ez[aqa I[aBi)I:HI/Iﬂ . Butmorexa LIOK
' TBEPIIPIMIT TEIAM, JKHAROCTAMH https://m.edso00.ru/7f416194
M razaMu
4.2 JlaBieHHe KUIKOCTH 5 brbmorexa LIOK
' CHIE A0 https://m.eds00.ru/7f416194
Bbubnuoreka I[JOK
4.3 ATmochepHoe AaBTICHHC 6 https://m.eds00.ru/7f416194
44 JleiicTBHE KUAKOCTH U Ta3a Ha 7 1 3 Bubnuorexa [IOK
' HOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo paznmery 21
Pasnea 5. Pa6ora u MOIIHOCTb. JHeprus
Bbubnnoreka I[JOK
A P 1
S a60Ta M MOIHOCT® 3 https://m.edso00.ru/7f416194
Bbubnnoreka [JOK
5.2 IT 5 1
POCTRIE MEXHMIMBL https://m.edso0.ru/7f416194
bubnuoreka IIOK
5.3 M 4 1 1
examrieCkad JHeprus https://m.edso0.ru/7f416194
Hroro no pazueny 12
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 12
TTPOTPAMME



https://m.edsoo.ru/7f416194
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8 KJIACC

Ne HanmenoBanue paszenos u | KoauiecTso qacon JaexTpoHHbIe (H(POBLIE)
n/n TEM NporpamMmel Bcero KoHTpoabHbIe padoThI IIpakTHyeckue padoTsl o6pazoBaTe/ibHbIE PeCypehl
Pa3nen 1. TensoBble siBJIeHHS
B i .
11 CXOE:OHeKOiTE ?Jf’ a 7 Bubmmorexa [IOK
' TPOCHIE 1 CRONCTS https://m.edsoo.ru/7f4181ce
BEILlECTBA
bubanoreka [JOK
1.2 T 21 1 5
CIVIOBBIC HPOECCRt https://m.edsoo.ru/7f4181ce
HUtoro no pazneny 28
Paznea 2. DiieKkTpuyecKkre 1 MATHUTHBIE SIBJIEHUS
TR e ; 1 bimorera LIOK
' P y https://m.edsoo.ru/7f4181ce
B3aUMOIeiicTBUE
29 IlocTosHHBII 20 1 7 Bbubnnoreka I[JOK
' INEKTPUUECKHUN TOK https://m.edsoo.ru/7f4181ce
Bbubnnoreka I[JOK
2.3 M 6 1 15
ATHITHIC ABCHIA https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHUTHAS 4 bubnunoreka [JOK
' UHTYKIHS https://m.edsoo.ru/7f4181ce
HWroro mo pazaeny 37
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB
- 68 3 145

1O ITPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

Ne HanmenoBanue paszenos u | KoauiecTso qacon JaexTpoHHbIe (H(POBLIE)
n/n TEM IPOrpaMMel Bcero KonTtpoJibHbie pagoThl IIpakTnyeckue padoTsl 06pasoBaTeJbHbIe Pecypehbl
Paznen 1. Mexannyeckue siBJIeHUS
B i .
11 Miiiiii::;ipozzmeﬂne u 10 1 brbmorexa LIOK
' A https://m.edsoo.ru/7f41a4a6
CIOCOOBI €T0 ONUCAHUS
bubanoreka [JOK
12 B i 20 1 3
SAHMOACHETRHE Teit https://m.edsoo.ru/7f41a4a6
bubaunoreka [JOK
1.3 3 10 3
AROHBL COXPAHEHIA https://m.edsoo.ru/7f41a4a6
Hroro mo paznmery 40
Paznen 2. Mexanunueckune KoJe0aHUA U BOJTHBI
Bbubnuoreka I[JOK
21 M 0 7 3
CAHMHACCICHE KOTCHATIA https://m.edsoo.ru/7f41a4a6
Bbubnnoreka I[JOK
2.2 M .3 8 1 3
EHAHHACCKIC BOMERL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paznen 3. DieKTpOMAarHUTHOE M0JIe H YJIeKTPOMATHUTHBIE BOJTHBI
31 DNEeKTPOMarHUTHOE MOJE U 6 2 Bubmmorexa [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paznery 6
Pa3nen 4. CBeToBbl€ sIBJIEHUS
41 3aK0HBI pacIpPOCTPAHECHUS 6 5 bubnunoreka [JOK

CBCTa

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

49 JIMH3BI 1 ONTHYECKHE 6 3 Bbubnuorexa I[IOK
' npubopsI https://m.edsoo.ru/7f41a4a6
43 Pasnoskenue 6emoro cBera B 3 2 Bbubaunoreka [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
HUroro mo paznmery 15
Pa3znen 5. KBaHTOBBIE SIBJICHUS
51 VcnyckaHue u MorjoiieHne 4 1 Bubnuoreka [JOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHHE aTOMHOTO S/pa 6 1 Brbmmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
Bbubnuorexa I[JOK
. s 7 1
53 FICPHbLC peaiiim https://m.edsoo.ru/7f41a4a6
Hroro mo paznmery 17
Pasnea 6. IloBTopuTebHO-00001IaI0INI MOAYIb
51 | conpma e o 0 . Babamorcsa LIOK
' Aep P https://m.edsoo.ru/7f41a4a6
3a 7-9 knacc
Hroro no paznery 9
BIIEE KOJIMYECTBO YACOB
OBI1] (0) CTBO HACO 102 97

10 ITPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IIpu peanuzanyu NporpaMmbl UCNOJIb3YIOTCS Y4eOHUKH, BKJIIOUYEHHbIE B (helepajibHbII NepevyeHb:

1. Tlepwikun U. M., BanoB A. U. YueOuuk. «@usuka». 7 kinacc. Mocka. “IIpocsemenue”. 2023
2. Tlepwimkun W. M., BanoB A. U. YueOnuk. «duszuka». 8 kimacc. Mocksa. “IIpocBemienue”. 2023

3. Ileppiukun U. M., I'yrauk E. M., UBanoB A. U., [letpoBa M. A. Yuebnuk. «®@uzuka». 9 knacc. Mocksa. “Ilpocsemenne”. 2023
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