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AnanTtupoBaHHas paboyasi mporpamma Mo (u3uKe Ui 00YyHarOIIUXCS C 3aepPKKOU
ncuxudeckoro pasputus (manmee — 3IIP) Ha ypoBHE OCHOBHOTO OO0MIEro 00pa3oOBaHUS
MOJIrOTOBJIEHa Ha ocHOBe DeepaiabHOr0 rocyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa
ocHOBHOTO 001ero oopazoanus (IIpukaz Munnpocsemenus Poccun ot 31.05.2021 1. Ne
287) (nanee — ®I'OC O0O0), GeaepanbHO aaNTUPOBAHHON 00pa30BaTEIHLHON MPOrPAMMBbI
OCHOBHOI'0 0O0IIero o0pa3oBaHUs JUisi OOYyYarOMIMXCS C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3n0poBbs (IIpukaz Munnpocsemienus: Poccun ot 24 Hosi6pst 2022 r. Ne 1025), denepanbHoit
paboueit mporpaMMbl OCHOBHOTO 001Iero o0pazoBanusi o yuyeoHomy mnpeamety «Duznkar
(6azoBwlii  ypoBeHb), Konuenuuu mnpenogaBaHusi ydeOHoro mnpeamera «®Dusuka» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit ®enepanuu, peanu3yrolUdX OCHOBHBIC
oOmieoOpa3oBarenbHble MporpamMmbl, DenepanbHOl pabodell MporpaMMbl BOCHHUTAHUS, C
Y4€TOM pacIpeIe]IeHHBIX M0 KaccaM MPOBEPSEMBIX TpeOOBaHM K pe3ysibTaTaM OCBOCHUS
@denepaibHOM  aganTHPOBAHHOW 00pa30BaTENbHOM MPOTrPaMMBI  OCHOBHOTO  OOIIETO
o0Opa3oBaHus 17151 OOYYAIOIINXCS € 3aI€PHKKON ICUXUYECKOT0 pa3BUTHA.

O01mas xapakTepucTuka y4e0Horo npeamera «Puzuka»

VYueOHbIit peaMeT «Dusukan SIBIISIETCSL CUCTEMOO0OPA3yIOIIUM TS
€CTECTBEHHOHAYYHBIX MPEIMETOB, MOCKOJIbKY (PM3MUYECKUE 3aKOHBI MUPO3JaHUS SBISIOTCS
OCHOBOW COJEp>KaHHsSI KypCOB XUMHUH, Ouosiornu, reorpaguu u actpoHomuu. Dusuka
BOOpYXaeT oOOydYaronMxcsi HayYHbIM METOJOM [O3HAHMUS, MO3BOJISIOIIUM IOIy4YaTh
00BEKTHUBHBIC 3HAHUS 00 OKPYKAIOIIEM MUPE.

[TpenmeT MakcMMalbHO HampaBiieH Ha (OpMHpPOBAHHE MHTEpeca K MPUPOJHOMY H
COLIMaJIbHOMY MUPY, COBEPIIEHCTBOBAHHE MO3HABATEIBbHOMN AESITEIbHOCTH O0YYaIOIIUXCS C
3IIP 3a cueT OBNAJEHUS] MBICIUTEIBLHBIMUA ONEPALMSIMU CPABHEHUs, 0000IEHUs, pPa3BUTHE
CIIOCOOHOCTH apTryMEHTHPOBAaTh CBOE€ MHEHHUE, (POPMUPOBAHNE BO3MOMXHOCTEH COBMECTHOM
NESATENBHOCTH.

N3yuyenune ¢usmku  crocoOcTByeT pasButhio |y  oOydarommxcs ¢ 3[IP
IIPOCTPAHCTBEHHOTO BOOOpaXKeHUs!, (PYHKIIMOHATBHON IPaMOTHOCTH, YMEHUSI BOCIIPUHUMATh
M KPUTUYECKH aHAIM3MPOBaTh HH(OpMaIUIO, MPEACTAaBICHHYI0 B pa3IUW4HbIX (opmax.
3HaUMMOCTh MpeaMeTa JUIsl  pPa3BUTHSA  JKU3HEHHOM KOMIETEHUMH O0O0YyYaroluxcs
3aKJII0YAETCS B YCBOCHHHM OCHOBBI (PM3WYECKHUX 3HAHUM, HEOOXOAMMBIX ISl TOBCEAHEBHOMN
’KU3HMU;, HABBIKOB 3JI0POBOTO M 0E€30MacHOTO JUIsl YeJOBEKa M OKPYXKAIoIEeW ero cpelbl
oOpa3za xu3HH; (GOPMUPOBAHUU IKOJIOTHIECKON KYJIbTYPHI.

[Iporpamma oTpaxkaer coaep:kanue oOydeHus npeametry «Pu3nka» ¢ ydeToM 0COObIX
oOpa3zoBaTenbHbIX MoTpeOHOcTel oOyuatomuxcs ¢ 3I[IP. OBnagenue naHHBIM Y4eOHBIM
MPEAMETOM TPEJCTABISET OMPENCNEHHYI0 TPYIHOCTh sl oOywaromuxcs ¢ 3I1P. Oto
CBSI3aHO C OCOOEHHOCTSIMH MBICTUTENIbHON AESITENbHOCTH, MEPUOJUYECKUMH KOJIeOaHUSIMU
BHHMaHHUs, MallbIM O00BEMOM MaMsTH, HEJIOCTATOYHOCTHIO OOILIEro 3amaca 3HaHMM,
MTOHM>KEHHBIM [T03HABATEILHBIM HHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTH.

Jlis  npeonmonieHus TpyOHOCTEW B U3ydeHHH yueOHoro mnpeamera «Dusukan
HeoOxoauMa ajanTamus oO0beMa W XapakTepa y4eOHOro marepuaia K I03HABATEIbHBIM
BO3MOXHOCTSIM JIAHHOW KaTeropuu OOYYalolIMXcsl, Y4eT HMX OCOOCHHOCTEH pa3BUTHUS:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBSA3EH, MMOCTEIIEHHOE
YCIIOKHEHUE U3y4aeMOoro MaTepuarna.

JlanHasi mporpamMma KOHKpPETU3UPYET COJIepKaHUeE MPEIMETHBIX TEM B COOTBETCTBUH C
TpeOOBaHUSIMU  00pA30BATENIBHOIO CTAHIIAPTa, PEKOMEHAYEMYIO TMOCIEA0BATEIbHOCTh
U3Y4YEHHUS] pa3fieloB (U3UKUA C YYETOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSI3EH,



JIOTHKH Y4eOHOTO TpoIiecca, BO3PACTHBIX U NICHXOJIOTHYECKUX OCOOCHHOCTEH 00yUYaroIMXCsl
c 3[IP Ha ypoBHEe OCHOBHOrO OOLIEro OOpa30BaHMs, OMPEENIICT MUHUMAIbHBIA HAOOP
ONBITOB, JEMOHCTpalWi, NIPOBOJUMBIX YYHMTEIIEM B Kjacce, JabopaTopHbIX padoT,
BBITTOJTHAEMBIX 00YYarOIIIUMUCS.

Metoanyeckoil OCHOBOM u3yueHHs Kypca «®Du3uka» Ha ypoBHE OCHOBHOI'O OOIIETO
00pa30oBaHUs SABJISETCS CUCTEMHO-IESATEIFHOCTHBIN OX0/1, 00ECTIeYUBAIOIINN JJOCTHKEHUE
JUYHOCTHBIX, METAlpeIMETHBIX M  MPEIMETHBIX  O00pa3oBaTeNbHBIX  PE3YJIbTATOB
MOCPECTBOM OpTraHU3aIllMM aKTUBHOI MMO3HABAaTEIBHON JEATEIBHOCTH OOYYarOIIUXCsl, YTO
oueHb BaxHO mpu oOyueHun pgered ¢ 3I[IP, I KOTOPBIX XapakTepHO CHIKCHHE
MI03HABATEIbHON aKTUBHOCTH.

IIeJII/I u 3a/1a91 U3yYCHUA y‘l€6HOI‘O nmpeamerTra «Pu3uka»

Obwue yenu n3ydeHus yueOHoro npeaMera «Pusmkay npeacraBieHsl B OenepaibHOil
paboueil mporpaMmmMe OCHOBHOT'O O0IIEro 00pa3oBaHus.

OCHOBHOH 1I€NIBI0 O0yUYEHUS JIeTeH C 3aJep>KKOM MCUXUYECKOIO pa3BUTHs Ha IaHHOM
npenMeTe SIBISCTCSA: TIOBBIIICHHE COLMAIBHOW aJanTaluu JeTeil 4epe3 MpHUMEHEHHE
bu3nyecKrx 3HAaHUI Ha IPAKTHKE.

Jns obywaromuxcs ¢ 3I[IP, Tak ke, Kak U JUIsi HOPMATUBHO pa3BUBAIOIIMXCSA
CBEPCTHUKOB, OCBaMBAIOIIUX OCHOBHYIO 00pa30oBaTENbHYIO IMPOTpaMMy, JAOMHUHHUPYIOIIEE
3HaYeHHUE MPUOOPETAIOT TaKUe yeiu, Kak:

. npuoOpeTeHue uHTepeca u cTpemiieHust oOywaromuxcs ¢ 3[IP k HayuHOMY
M3YUYEHUIO MPUPOJIbI, PA3BUTHE UX MHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pazBuTHe 0a30BBIX NPEACTABICHUH O HAyYHOM METOAE IMO3HAHUS U
(bopMupOBaHUE UCCIIEA0BATENIHCKOTO OTHOIICHUS K OKPY/KAIOIIUM SIBJICHUSIM;

- (opMupoOBaHUE HAYYHOTO MUPOBO33PEHUS, Ha JOCTYIHOM JUIsl OOYUYaIOLIUXCS C
3[1P ypoBHe, Kak pe3yiabraTa W3ydeHHUs OCHOB CTPOCHHUS MaTepuu U (PyHIaMEHTAIbHBIX
3aKOHOB (DU3UKU;

- ¢opMHupoBaHUE TPEACTABICHUA O pond (PU3UKK AT Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA.

JlocTrxeHne STUX 1eei 00ecIieYnBaeTCs peIIeHHEM CIeAYIONINX 3a0ay.

. npuoOpeTeHue 0a30BBIX 3HAHUM O JUCKPETHOM CTPOCHHUM BEIIECTBA, O
MEXaHUYECKHUX, TETUIOBBIX, AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

. OpuOOpeTeHe YMEHH OMHUCHhIBATh U OOBICHATH (PU3NYECKHE SIBICHUS C
MCIIOJIb30BAHUEM TIOJYYEHHBIX 3HAHUHM U C ONOPOM Ha IJIaH/CcXeMy;

. OCBOEHHUE METOJIOB PELIEHUS MPOCTEMIINX PACUETHBIX 33]1a4 C UCIIOJIb30BaHUEM
(U3UYECKUX MOJIEJICH ¢ OMTOPOH Ha aJITOPUTM;

. pa3BUTHE YMEHHMI HAOIIONaTh MPHUPOAHBIC SBICHUS W BBIIOJIHATH OIBITHI,

nabopaTopHbie pabOTBI U DKCIEPUMEHTAIBHBIE KCCICAOBAHUS C HCIOIH30BAHUEM
M3MEPUTETHHBIX TPUOOPOB (IO PYKOBOICTBOM yUUTEIS);

. ocBoeHHE TPUEMOB pPaboThl ¢ wuHbOpManUe Q(U3NIECKOTO COMCPIKAHMS,
BKJIIOUass WH(OPMAIMIO O COBPEMEHHBIX JOCTWIKEHUSX (PU3WKHM, aHATU3 U OIICHUBAHHE
uHpopmanuu;

- 3HaKOMCTBO €O cdepamu TpoPeCCHOHATLHON AEATeTbHOCTH, CBS3aHHBIMHU C
(GU3HUKOI, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTIDKEHUSIX (DU3HUecKOit
HayKH.



OcobenHocTu 0T0OOpa M aanTanny y4eOHOro Marepuasa no pusuke

OcHoBoil 00yuenus odyuaromuxcs ¢ 3[IP Ha npeaMeTax ecCTeCTBEHHOHAYYHOTO 1K
ABJISIETCS] pa3BUTUE Y HUX OCHOBHBIX MBICIUTEIBHBIX ONepalnii (aHaJIu3, CHHTE3, CPaBHEHUE,
0000111eH1E) Ha OCHOBE BBITIOJHEHHUS Pa3BUBAIONINX YIIPAaXXKHEHUH, (HOPMUPOBAHKHE TTPHUEMOB
YMCTBEHHOM  pa0OThl: aHalU3 HCXOJHBIX JIaHHBIX, I[UJJAHUPOBAHHE  MaTepuana,
OCYIIECTBJICHUE TMOATAITHOTO M MTOrOBOTO CAMOKOHTPOJIA, a TaKXE OCYIIECTBIISCTCS
JUKBUAALMS MPOOETOB B 3HAHUAX, 3aKPEIUICHHE W3YYEHHOro Marepuana, OTpadoTKa
IrOPUTMOB, IOBTOPEHHE MPOIIEHHOTr0. bopioe 3HaueHne MPUIAETCS YMEHHUIO PaCcCKa3aTh
O BBITIOJTHEHHOU paboTe ¢ MPaBHIBHBIM YHOTPEOICHUEM COOTBETCTBYIONIECH TEPMUHOIOTUU
U COOMIOEHUEM JIOTUUECKHUX CBA3EH B m3iaraeMoMm marepuaie. s odyqaronuxces 3[1P Ha
YpOBHE OCHOBHOTO O0OIIEro o00pa30BaHUsA MO-TIPEKHEMY SBISIOTCS XapaKTEPHBIMHU:
HEJOCTAaTOYHBIA YPOBEHb PAa3BUTUS OTACIBHBIX TCUXMYECKUX MPOIECCOB (BOCHPUATHUSA,
BHUMaHUS, TMaMATH, MBIIUICHUS), CHIDKCHHBIM ypOBEHb WHTEUIEKTYAJIbHOTO Pa3BHUTHSA,
HU3KHUI ypOBEHb BBIIIOJIHEHUSI YUEOHBIX 3aJJaHUM, HU3Kas ycnemHocTb o0ydenus. [loatomy
npu U3ydeHUM (U3NKKM TpeOyeTcss IIeJIEHAPABIEHHOE WHTEIJIEKTyallbHOE pa3BUTHE
oOyuatomuxcst ¢ 3[IP, oTBeuaromee HX OCOOEHHOCTSM U BO3MOXHOCTAM. YUer
ocobenHocteil oOydaromuxcst ¢ 3[IP Tpebyer, yToOBI IpU M3y4YE€HHWH HOBOTO MarepHala
00513aTE€IPHO MPOUCXOJUIO MHOTOKPATHOE €r0 MOBTOPEHHUE; PACIIMPEHHOE PAacCMOTpPEHUE
TEM M BOIPOCOB, PACKPHIBAIOIIUX CBA3b (PU3UMKU C JKU3HBIO; AKTyaJIu3alus MEPBUYHOTO
KU3HEHHOT'O OIbITa 00YYarOIMNXCsl.

YcBoeHue nporpaMMHOro Marepuaia no (PU3MKe BbI3BIBAET OOJIBIINE 3aTPYIHEHUS Y
obOyuatomuxcs ¢ 3I1P, mosTomy Teopust usydaercsi 0€3 BbIBOJIOB CJIOXKHBIX (popMyil. 3agauu,
TpeOyromme TMNPUMEHEHHs] CIOXKHBIX MaTEeMaTHUYeCKHX BBIUMCICHHMA u (opMmyn, B
OCOOEHHOCTH TakKMX TeM, Kak «MeXaHH4ecKoe [BIKEHHE», «ApXHMEIOBa CHIIaY,
«MexaHuueckasi SHEprus», «IIEKTPUUYECKUE SBICHUSN», «DINEKTPOMATHUTHBIE SIBICHUS,
pelIaTcs B KJIACCE C MOMOILBIO YUUTENS.

Oco0oe BHHMMaHuE TMpU U3YYEHHU Kypca (U3MKH YAENAETCSs IIOCTAaHOBKE W
OpraHM3allM SKCIIEPUMEHTa, a TaK)Ke MPOBEIACHHIO (IPEUMYIIECTBEHHO Ha KaKJIOM YpOKe)
KPaTKOBPEMEHHBIX  JIEMOHCTpaluii  (BO3MOXXHO C  HCIOJIb30BaHUEM  BJIEKTPOHHOU
neMoHcTpauuu). Hekotopble Tembl  00s3aTeIbHO  JOJDKHBI  BKJIIOYATh  OMOPHbBIE
nabopatopHble pabOThl, KOTOpPhIE pa3BUBAIOT YMEHHE IOJb30BAThCA MPOCTEHITUMHU
npuOopaMu, aHaJIU3UPOBAThH MOJTYUYEHHbIE JJaHHBIE. B CBsI3UM ¢ 0COOEHHOCTSIMU MOBEACHUS U
nestenbHocT  oOyvaromuxest ¢ 3IIP  (pacTopMOX€HHOCTb, HEOPraHW30BAHHOCTH)
MPEAYCMOTPEH CTPOXKAWUIIMI KOHTPOJb 32 COOJIIOJICHHEM NpPaBUJI TEXHUKU O€30MaCHOCTH
MIpU NPOBEJICHNUHU Ja00PATOPHBIX U MPAKTUYECKUX pPaOOT.

bonpmoe BHMMaHue mpu u3zydeHun ¢uszuku noapoctkamu ¢ 3[IP oOpammaercs Ha
OBJIAJICHHE UMHU MTPAKTUYCCKUMH YMEHUSIMU U HaBbIkamu. [IpemycmarpuBaeTcsi yMeHbIIICHUE
o0beMa TEOPETHUECKUX CBEICHHUM, BKJIIOYEHUE OTHAEIbHBIX TEM WJIM LEJbIX pPa3feoB B
MaTepuangbl Ui 0030pHOr0, O3HAKOMHUTENIBHOTO WKW (DaKyJIbTaTUBHOTO HU3YyYCHUS.
[Ipennaraercss yMeHblIeHHE 0O0beMa MAaTEeMAaTHUYECKUX BBIYMCICHUN 3a CUET YBEIUYEHUS
KauyeCTBEHHOTO OMMCAHUS SABJICHUHN U MPOLIECCOB

JlocTaTtoyHOE KOJIMYECTBO BPEMEHHM OTBOIUTCS HAa PACCMOTPEHHE TEM U BOIIPOCOB,
PacKpBIBAIOIINX CBS3b (DM3UKHU C JKU3HBIO, C TEMU SIBICHUSIMH, HAOMIOACHUSIMU, KOTOPHIC
XOPOIIO U3BECTHHI YUYCHUKAM U3 X KU3HEHHOTO OIbITA.

MaxkcuManbHO UCTIOIB3YIOTCS MEXKIIPEAMETHBIE CBSI3U C TAKUMH JUCIUILUIMHAME, KaK
reorpadusi, xumus, Ouosiorus, T.K. oOyuarommecs ¢ 3I[IP ocoOeHHO HyXkaalOTCS B
NPENOJHECEHUH OJHOTO U TOro e y4eOHOro marepuaia B pa3iM4HbIX acleKTaxX, B €ro
BapbUPOBAHUM, B HEOJHOKPATHOM IOBTOPEHHM U 3aKPEIUJICHUHM MOJTYYEHHBIX 3HAHUU U



npakTHueckux ymeHuil. I[lo3Bomsiss paccmMarpuBaTh OAMH M TOT e y4eOHBIH Marepuan C
pa3HBIX TOYEK 3PEHUS, MEKIIPEIMETHBIE CBA3U CIOCOOCTBYIOT €r0 JIyYlIEMY OCMBICICHHIO,
0oJj1ee MPOYHOMY 3aKPEIUICHHUIO MOJYYCHHBIX 3HAHUN U MPAKTUYECKUX YMEHHI.

IIpumepHble BuABI aeATeabHOCTH oOy4dawomuxcs ¢ 3IIP, o0yciioBieHHbIe 0CO0BIMH
o0pa3oBaTeJIbHBIMH MOTPEOHOCTAMH M oO0ecreYynBalOUIMe OCMbBICJICEHHOE OCBOEHHE
coJiepkaHuM o0pa3oBaHus N0 npeaMmery «Du3ukKa

[IpumepHasi TemaTuyeckas W TEPMHUHOJIOTHYECKAs JEKCHMKAa MO Kypcy (U3HKHU
cootBeTcTByeT ®OIT OOO.

Conmepxxanne BuUAOB JesTenbHOcTH oOydaromuxcs ¢ 3[IP Ha ypokax ¢usuku
OmpesensieTcsi WX OCOObIMH 00pa3zoBaTeNbHBIMU MOTpeOHOCTSIMH. [lomMuMO 1IHpPOKO
ucnoas3yeMmbix B @OIT OO0 o6mux A1t BceX 00yqaromuxcs BUI0B ACSITEIBHOCTH CIETyET
YCHJIUTh BHUABl  JIEATENBHOCTH, CHenuUYHBIE [ JIaHHOM  KaTeropuu JIeTei,
00ecreurBaloIINe OCMBICICHHOE OCBOEHUE COJIEp)KaHUs 00pa3oBaHUS 1O MPEAMETY:
YCUJICHUE MPEIMETHO-TIPAKTUYECKON AESITEIbHOCTH C AaKTUBM3AIlMEeN CEHCOPHBIX CHUCTEM;
OCBOEHME MaTepuana C ONOpOW Ha aJIrOpUTM; «IIOLIArOBOCTb» B H3YUYEHUU MaTepuaa;
UCIOJIb30BaHUE JOIOJIHUTENbHON BHU3yaJbHOM OIMOpPHI (CXeMbl, IIa0JOHBI, ONOPHBIE
Ta0JIMLBI); pPEYEBOM OTUET O TMpolecce M pe3yjbTare MAESTENbHOCTH; BBINOJIHEHHE
CHELMAJIbHBIX 3aJaHUN, 00€CTIEYNBAIOLINX KOPPEKLHUIO PETYIISIUN yueOHO-TI03HaBATEIbHON
JESITEIbBHOCTU U KOHTPOJIb COOCTBEHHOT'O pe3ybTara.

st oOyuaromuxcs ¢ 311P cylecTBeHHBIM SIBISIIOTCSA MPUEMBI PAOOTHI C JIEKCUYECKUM
MaTepuaaoM o mpeamety. IlpoBoautcs crenuanbHas padoTa MO BBEICHUIO B aKTHBHBIN
CJIOBaph OOYYarOIIMXCSl COOTBETCTBYIOIIEH TepMUHONIOTHH. M3ydaemble TEpMUHBI BBOJSATCS
Ha TIOJINCEHCOPHOW OCHOBE, 00s3aTeNbHA BU3yallbHAs MOIACPXKKA, aqrOpPUTMBI pabOTHI C
OTIpe/IeTICHUEM, OTIOPHBIC CXEMBI JIJISl aKTyallu3allii TePMUHOJIOTHH.

B cBsi3u ¢ ocoObiMu 00pa3oBaTedbHBIMU MOTpEOHOCTAMH oOydaromumxcsa ¢ 3I1P, npu
IUIAHUPOBaHUM pabOThl yUYEHUKA Ha YPOKE CIeyeT NPUIEPKUBATHCA CIEIYIOMIHNX
MOMEHTOB:

1. IIpu ompoce HEOOXOAMMO: JaBaTh AJITOPUTM OTBETA; pa3peliaTh MOJIb30BATHCS
IUIAHOM, COCTaBJIEHHBIM IPU MOJTOTOBKE JOMAILHErO 3a/laHusl; JaBaTh OOJIbIIE BPEMEHU
TOTOBUTBCS K OTBETY Y JIOCKHU; pa3peliaTh JeyaTh NpeABapUTeIbHbIe 3aIIUCH, MT0JIb30BaThCS
HaTJISIHBIMU TOCOOUSIMH.

2. Tlo BO3MOXHOCTH 3a/1aBaTh OOYYarOIIMMCSI HABOJAIIUE U YTOYHSIOUINE BOMPOCHI,
KOTOPBIE TOMOTYT UM TOCTIEIOBATENBHO U3I0KUTh MaTepHall.

3. CucremaTuuecku TMpPOBEPATh YCBOCHHE Marepwaja MO TEeMaM YpPOKOB, s
CBOEBPEMEHHOTO OOHAPY>KEHUS TPOOEIIOB B MPOIIEIIIIEM MaTepHae.

4. B mporecce u3yueHUs: HOBOTO MaTepuaja BHMMaHHWE YYCHHKOB oOOpamiaeTcss Ha
HamOosee CIOXHBIC pa3/iebl u3ydyaeMoil TeMbl. HeoOxomumo dare oOpamaThCsi K HAM C
BONPOCaMH, BBISICHSIONIMMH TOHUMaHHE y4eOHOTO Marepualia, CTUMYIHNPOBATh BOMPOCHI
IIPU 3aTPYIHEHUSAX B YCBOCHHMH HOBOTO MaTepHuaia.

Mecto yueOHOro npeamera «@usnka» B yueOHOM ILIaHE

B cootBercTBUM ¢ PenepanbHBIM rOCyAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
OCHOBHOro o0miero oOpasoBaHusi y4yeOHbI npeameT «Dusnka» BXOAUT B MPEIMETHYIO
o0nacth «EcTecTBeHHbIE HayKW» U SIBISIETCS 00s3aTelbHBIM i u3ydeHus. CoaepikaHue
yuebHoro mpenmeta «®Pusukay, npeacraBieHHoe B DepepanbHON pabodeil mporpamme,



cootBercTByeT ®PI'OC OO0, DepepanbHON 00pa3oBaTeNbHONM MPOrpaMMe OCHOBHOTO
obmero oOpa3zoBanusi, dDenepaqpbHON aganTHPOBAHHOW OOpa30BATENBHOM MpOrpaMMe
OCHOBHOTO 00111er0 00pa30oBaHus sl 00yUYaIOIUXCs C 3aeP>KKON MCUXUUECKOTO PAa3BUTHAL.
Oob11ee yncI0 YacoB, PEKOMEHIOBAHHBIX IS U3y4YeHUs] Pu3uku Ha 6a30BOM ypoBHE, — 238
yacoB: B 7 kitacce — 68 yacoB (2 yaca B HeJIel0), B 8 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
9 knacce — 102 gaca (3 yaca B HEJIEIIIO).



COHEPXAHUE YUEGEHOI'O ITPEJAMETA «®U3MKA»

7 KIIACC

Pasznen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KalOLIEero Mupa

duszuka — Hayka O npupone. SIBieHus NPUPOIBI (MCl). DuU3nUECKUE SIBIICHUS:
MEXaHUYECKUE, TEMIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUYUHBI. M3Mepenue ¢uznmueckux BeauuMH. Dusuueckue npu6opb12.
lloecpewnocmo usmepenuti. Mex1yHapoIHasi CUCTEMA €IMHUII.

Kak ¢usuka u japyrue ecrecTBEHHbIE HAYKH HU3Yy4arOT Hpupony. Ecmecmeenno-
HAyuHblll MemoO NO3HAHUA: HAOA0eHUue, NOCMAHOBKA HAYYHO2O B0NPOCA, BbLOGUICEHUE
eunomes, 9KCHEPUMEHM N0 NpogepKe 2unomes, 00bACHeHUe HAOI00aemMo20 A6IeHUsL.
Onucanue GusuuecKux si81eHUti ¢ NOMOWbIO MOOenel.

[IpenMet u MeTO bl (PU3UKH.

3
Hemoncmpayuu

1. MexaHnueckue, TEII0BbIE, DJIEKTPUYECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHHUS.

2. dusndeckue MOpUOOPHI U TMpoIEeAypa MNPSAMBIX HU3MEPEHUM aHAJIOrOBBIM H

1U(pPOBBIM TPUOOPOM.

Jlabopamopnwvie pabomul u onvimul

1.Onpenenenrie  1EHBI  JEJICHUS  W3MEPUTENBHOrO  mpubopa  (UCMONB3Ys
TEXHOJIOTUYECKYIO KapTy IKCIIEPUMEHTA).

2. I3mepenne pacCTOsIHUM.

3. U3mepenne 00bEMa )KUIKOCTHA U TBEPAOTO Tela

4. Onpeoenenue pazmepos Maivlix mei.

5. W3mepenue temmnepaTypbl MpU MOMOIIM XUJIKOCTHOIO TEPMOMETpa MU JaT4HKa
TeMrepaTyphbl.

6. Ilposedenue uccnedoganus no npogepke 2unomeswvl. 0AIbHOCMb NOLEMA WAPUKA,
NYWeHHO20 20PU30OHMANILHO, meM Dobuie, Yem bobule 8bICOMa NYcKda.

Paszgea 2. IlepBoHayaibHbIe CBEICHUA O CTPOCHUM BELIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, uUx paszmepvl. Onvimbl, 0oxasvigaroujue
OUCKpemHoe CmpoeHue 8eujecmasa.

JIBrkeHue vacTtul] BemiecTBa. CBsI3b CKOPOCTH JIBHXKEHHSI YaCTHUL[ C TEMIIEPATypOM.
BpoyHnoBckoe nBumxenue, iupdysus. Bzaumoodeiicmsue uvacmuy eeuecmeaq. npumsaicenue u
OMMANKUGAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CMPOEHUe 2a308, MHCUOKOCMel U MmeEEPObIxX
(kpucmaniuueckux) men. Bzaumoceaze meocoy ceolicmeamu  eewjecme 8  pA3HbLIX
azpe2amHulX COCMOAHUAX U UX AMOMHO-MONEKVAApHbIM cmpoeHnuem. (OcobennHocmu
azpe2ammbix COCMOSHUL 800bL.

/Iemoncmpauuu4

1. HabGmonenre OpOyHOBCKOTO JBUKEHUS.

2. Habmoaenue quddysumu.

1 MC - s5eMeHTHI cozieprkanusi, BKIIOYAIONME MEKIIPEAMETHBIE CBSI3H, KOTOPHIE I0APOGHEE PACKPHITEL B TEMATHICCKOM
IUTAHUPOBAHHU.

% 31ech 1 jaee KYpCHBOM 0003HAYCHBI TEMBI, H3yUEHHE KOTOPBIX IPOBOAMTCS B 03HAKOMHTEIBHOM IUIane. Ilexaror
CaMOCTOSTENILHO ONpe/elsieT 00beM U3ydaeMoro MaTepHania.

® Bee JlemoncTpammu 1 JIaGopaTopHble paGOThI, MPEACTABICHHBIE B CONCPIKAHHH, I0IYCKAeTCs (MOJKHO) IPOBOLHTD, HCIIOIB3Ys
“H(GOPMAIMOHHBIE U SJICKTPOHHBIC TEXHOJIOTHH (ITU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI).

% 311ech ¥ aTee MPUBOAMTCS PACIIMPEHHBIH [TepedeHb Ta00paTOPHBIX PAGOT H OMBITOB, W3 KOTOPOTO YUHTEIb JCIaeT BEIOOP 110
CBOEMY YCMOTPEHHUIO.



3. Habniooenue se6nenuil, 00bACHAIOWUXCA NPUMSAICEHUEM UIU OMMAIKUBAHUEM
yacmuy eewecmad.

Jlabopamopnvie pabomul u onvimoul

1. Oyenka ouamempa amoma memooom ps0os (¢ ucnov3osanuem homoepaghuil).

2. OnbIThI 10 HAOIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnpiTel MO OOHAPYKEHHIO JIEUCTBHUS CHJI  MOJIEKYJISIPHOTO  MPUTSIKEHUS
(271eKMmpOHHAA 0eEMOHCMPAUUSL).

Pa3nen 3. /IBuskeHHe U B3aUMOAeCTBHE TeJl

Mexanudeckoe IBHKEHHE. PaBHOMEpHOE M HepaBHOMEpPHOE ABMXKEeHHE. CKOPOCTb.
Cpeouss ckopocms npu HepagHomepHom osudcenuu. Pacuér myTH U BpEMEHHU JBUKEHUS.

SABnenue uHepuuu. 3aKkoH uHepyuu. Bzaumooelicmeue men Kax APUYUHA USMEHEHUs]
ckopocmu osudcenusi men. Macca kax mepa umepmmnocmu mena. [IIOTHOCTh BellecTBa.
Ce513b NIOMHOCMU € KOIUYECMBOM MOAEKY 8 eOUHUYye 00beéMa eeujecmaa.

Cwita Kak xapakTepucThka B3amMmopaeuctBus ten. Cuna ynpyzocmu W 3akoH ['yka.
Uszmepenue cunvl ¢ nomowpio ounamomempa. SIpnenue TiaroteHus u cuna tsxectu. Cuna
msdcecmu Ha Opyeux nianemax (MC). Bec tena. Heecomocth. CroxkeHue cui,
HalpaBJICHHBIX MO OJHOW mnpsiMoil. PaBHopeicTByromas cwi. Cuna mpenus. Tpenue
CKOJIbIICeHUs: U mpeHue nokos. Tpenue 6 npupode u mexuuxe (MC).

ﬂemoncmpauuu3

1. Habmronenne MexaHn4ecKoro ABMKEHUS Tella.

2. N3mepenre cKkopoCTH NPSIMOIMHEUHOTO JIBUKEHUS.

3. HaGnronenue SBIeHUs HHEPITUH.

4, HaOnronenue naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEJ.

5. CpaBHEeHUE Macc 10 B3aUMOACHCTBUIO TE.

6. CrnoxeHue Cull, HalpaBJICHHBIX IO OJTHOU MPSMOM.

Jlabopamopnvie pabomel u onvimoul

1. OrnpeneneHue CKOPOCTH PAaBHOMEPHOIO JABWKEHHS (IIapUKa B JKHUIAKOCTH,
MOJIETH JICKTPUICCKOTO0 aBTOMOOWIIS U T. 11.) (21eKMPOHHAA 0EMOHCHPAYUUSL).

2. OnpeneneHrue CpelIHEH CKOPOCTH CKONBKEHUS OpycKa WM IapuKa II0
HAKJIOHHOM IUIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPOTO Tea.

4, OneITBl, JIEMOHCTPHUPYIOIIME 3aBHCHMOCTh  pacTsDKeHHS  (nedopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

S. OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJBXKEHHUS OT Beca

TeJa U XapakTepa CONPUKACAIOIINXCS TIOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B

Hasnenne. Cnocobvi ymeHvuwieHuss u yeenuweHnus OasieHus. Jlasnenue 2asa.
3asucumocms O0asnenus 2aza om oowvéma, memnepamypwi. llepeoaua oasnenus meépovimu
menamu, ocuokocmamu u eazamu. 3axon Ilackans. I[Ineemamuyeckue MawuHbl.
3aBUCHMOCTH JABJICHHS KUJIKOCTU OT riyOuHbl. Coobwarowuecs cocyowl. I uopasiuyeckue
MexaHu3Mbl.

ATtmocdepa 3emnu u atmochepHoe AaBineHue. [lpuuunsl cyuecmeosanus 6030YuHOU
obonouku 3emau. Onvim Toppuuennu. Uzmepenue ammocgeprnozo oasnenus. 3agucumocms
ammocgheprozo 0aenenus om 8vlcomvl HAO YpoeHem Mmops. Ilpubopvl O uzmepenus
ammocgheprozo dasneHusl.



Heticmsue owcuokocmu u 2aza Ha NOSPYIHCEHHOe 6 Hux meno. BpITankuBaromas
(apxumenoBa) cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIepaTyphl.

2 ITepenava naBiieHUs KUIKOCTHIO U Ta30M.

3 Coobmraromuecs: CoOCy/bl.

4, ['mppasnuueckui npecc.

5 [IposiBenue nercTBus aTMochepHOTO JaBIICHHUS.

6. 3aBUCUMOCTh BBITAJIKUBAIONICH CHIIBI OT 00BbEMa MOTPYKEHHOM YaCTH Teila U
IJIOTHOCTH JKUJKOCTH.

1. PaBeHCTBO BhITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcioBue miaBaHus T IUIABAHUE WM MOTPYKEHHUE TEI B 3aBUCHUMOCTH OT

COOTHOIIICHHMS TUIOTHOCTEH TeJIa U KUIKOCTH.
Jlabopamopnvie pabomul u onvimoul

1. Uccnenoanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMaA MOrPYKEHHOU B
KHUJKOCTh YaCTH TeJIa.

2. Onpenenenre BBITAIKUBAIOUIEH CHIIbI, JEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUJIIbI, JEHCTBYIOIIEH Ha TEJO B
AKUJKOCTH, OT MaccChl Tea.

4, OnbITel,  JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJIKUBAIOIIEH  CHUJIBI,

JEHCTBYIOLIEH Ha TEJO B KUAKOCTH, OT 00bEMA MOTrPyKEHHOMN B )KUJIKOCTh YacTH TeJla U OT
IJIOTHOCTH JKUJIKOCTH.

S. KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U ONPEACIICHUE €€
IPYy30II0ABEMHOCTH.

Paszgea S. Pabora u MOIIHOCTB. JHEprus

Mexanuueckasi pabota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAS TJIOCKOCTb. [Ipasuno pasuosecus
puiuaca. [lpumenenue npasuna pasnosecus pvluaza K 010KYy. «3010moe npasunoy MexaHuKu.
KIIJI mpocThix Mmexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckasi 3Heprust. Kunemuueckas u nomenyuanvHas suepeus. llpespawenue
00HO020 8UOA MEXAHUYECKOU IHepeUU 8 Opy20il. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Jaéopamopnvie paéomst u onvimot’

1. Onpenenenue padOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBIKCHUHU Teja IO
TOPU30HTAIILHOM ITOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHOBECHsI pblyara.

3. N3mepenue KIIJ[ HaKITIOHHOW MJIOCKOCTH (271eKIMPOHHAA 0EMOHCMPAUUSL).

4, N3ydeHne 3akoHa COXpAaHEHUS MEXaHWYECKOM DJHEPruu (271eKmpoHHas
demoncmpayus).

8 KUIIACC

Pa3nea 6. TensioBbIe ABJIEHUSA



OcHogHble NOoN0JHCeHUs MONEKYIAPHO-KUHEMUYECKOU Meopuu CmpoeHusl 8euecmad.
Macca u pasmepvl amomos u monexyn. Onvimol, LOOMEEPHCOAIOUUE OCHOBHBIE NOJLOHCEHUS]
MOJIEKVNAPHO-KUHEMUYECKOU MeopUl.

Mopenun  TBEPAOTO, KUAKOTO M Tra3000pa3HOrO  COCTOSIHMMI — BEIECTBA.
Kpucmannuueckue u amopgnovie mena. ObvscheHue c80Ucme 2az08, HeuoKocmel u meeépovix
men Ha OCHO8e NOJONCEHUU MONEeKYIApHO-KuHemuieckou meopuu. (CMaduBaHUE U
Kanuisipusle aeienus. Tennosoe pacuiupenue u cocamue.

Temmnepatypa. Cesa3b memnepamypuvl co CKOPOCHbIO MENI08020 OBUNCEHUS YACTIUY.

BuyTpenHsis sHeprusi. Cnocodwvl usmeHenus enympenHeli sHepeuu. menionepeoava u
cosepuierHue pabomol. Buovl menionepedauu: menionposooOHOCHb, KOHBEKYUSL, U3YYEHUE.

KomuuecTBo Temnotel. Yoenvuas mennoémxocmo eeugecmea. Tennoobmen u mennogoe
pasnogecue. Ypasnenue meniogo2o 6ananca.

IInasnenue u omeepoesanue KpuCmMailuyeckux eewecms. YoenvHas menjioma
niaaenenus. Ilapoobpazosanue u konoencayus. Hcnapenue (MC). Kunenue. Yoenvnas
Menioma napooopazosanus. 3a8UCUMOCMb MeMNnepamypvl KUneHus om ammoc@epHoco
oaenenus. Baascnocms 6030yxa.

OHeprus TOIINBA. YoenvHas menioma c2opaHus.

Ipunyuner pabomer mennogvix ogueamenei. KIIJ[ mennosoco dsucamens. Tennosvie
ogueamenu u 3awuma oxpyocaroweti cpeovt (MC).

3axon coxpanenus u npespawerus dHepeuu 8 menniosgwvix npoyeccax (MC).

Jemoncmpayuu

1. Ha6nronenue 6poyHOBCKOTO JIBHKECHHUSI.

2. Hab6nronenue nuddysun.

3. HabGnronenue sBaeHui cMaurBaHUS U KaMWUIIPHBIX SBJICHUH.

4, HaOntonenue TenioBoro paciuimpeHus Ted.

5. N3menenue naBieHUs raza NpH W3MEHCHHMM OOBEMAa W HArpeBaHWM WM
OXJIQXKICHHH.

6. [IpaBuna n3aMepeHus TeMIepaTyphbl.

1. Bunae! Termonepenaun.

8. OxJtaxkieHue Ipu COBEPIIICHUH pabOTHI.

Q. HarpeBanue npu coBepIiiieHUN padOThl BHEITHUMU CUJIAMHU.

10. CpaBHeHHe TEIUTOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

11. HabGmroaeHue KUTICHUS.

12. HaOGmroaeHue mOCTOSHCTBA TEMITEpaTyphl MPH TIJIABICHUH.
13. Mogxenu TerIoBbIX ABUTATENEH.

Jlabopamopnwie pabomul u onvimoul

1. OnpITel 1O OOHAPYKEHHIO JEHUCTBUA CHJI MOJIEKYJSIPHOTO TMPUTSKEHUS
(2/1eKmpoHHAA 0emMOHCmpPayus).

2. OnbITEI O BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WJIA caxapa.

3. OnpITH 110 HAOJIIOACHHIO TEIJIOBOIO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX
Te.

4. Onpenenenue gaBjaeHUs BO3yXa B Oa/IOHE MINPULIA.

S. OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro 00béMa u
HarpeBaHUs WIH OXJIAXKICHUS.

6. IIposepxa cunomesvi TUHEUHOU 3A6UCUMOCIU ONIUHBL CHOIOUKA HCUOKOCMU 8
mepmomMempuyeckou mpyoxke om memnepamypbi.

1. HabGmionenne wu3MeHeHHMs BHYTPEHHEH OHEpruM Telna B pe3ysbTare

TCILIONCPCAa I U pa6OTbI BHCIIHUX CHII.



8. HccnenoBanue siBICHUS TEMJI00OMEHA MPU CMEIIMBAHUM XOJIOJHOM U TOpsiueit
BOJIbI.

9. Onpedenenue xoauvecmea meniomsl, NOJYYEHHO20 B000U NPU MeENI00OMeHe C
HazpemvimM Memaniiudyeckum YuiuHopoM.

10. HccnenoBanue mpoiiecca UCHapeHHUs.

11. OmnpeneneHre OTHOCUTEIHHOM BIAXKHOCTH BO3yXa.

12.  Onpeoenenue yoenvHoti meniomol NiasieHUs: ibod.

Paznen 7. DaekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inexmpuzayuss men. JBa poma dSIEKTpUUECKUX 3apsaaoB. BsammopelicTBue
3apsHKEHHBIX TEJL.

OnekTpuueckoe mone. [lpunyun cynepnosuyuu  IneKmpudeckux noneu  (Ha
KauecmeeHHOM YPO8HE).

Hocumenu snexmpuueckux 3aps0o6. OneMeHmMapuvlil  2J1eKmpudyecKuii  3apsio.
Cmpoenue amoma. IIpOBOJHUKM U AUDJICKTPUKHU. 3aKOH COXPAHEHHUS DIJICKTPUYECKOTO
3apsijia.

DIIEKTPUYECKUN TOK. Ycnosus cywecmeoganus snekmpudeckoeo mokda. VICTOUHHKH
MOCTOSIHHOTO ToKa. JIeHCTBUS 3JIEKTPUYECKOro ToKa (TEIUIOBOE, XUMUYECKOE, MarHUTHOE).
DnexmpuuecKuti MoK 8 HCUOKOCMAX U 2a3aX.

PabGoTa 1 MOIIHOCTB ANIEKTPUUECKOTO TOKA. 3axow /[coyna—/lenya. dnexmpuueckue
yenu u nompedumenu 31eKmpudeckol 3Hepeur 8 bvimy. Dnexkrpudeckas menb. Cuia Toka.
Onextpuyeckoe HampspkeHue. CoOnmpoTHUBICHHE TPOBOJIHUKA. YoenvHoe conpomugnenue
seuecmea. 3akoH Oma 1i1s yuactka uend. [locnenoBaTenbHOE U MapalIeIbHOE COEUHEHNE
MPOBOAHUKOB. Kopomxoe 3amvikanue.

[ToctostHHBIE MarHUThL. B3anMoaencTBrHE MOCTOSIHHBIX MarHuToB. Maenummnoe noie.
Maenummnoe none 3emau u e2o 3nauenue 0 dHcuzHu Ha 3emne. Onvim Ipcmeda. Macnumnoe
noje as1ekmpuyecko2o moka. Ilpumenenue snekmpomaznumos 6 mexuuke. [leicmeue
MACHUMHO20 NOJsL HA HNPOBOOHUK C MOKOM. INeKmpoogueameib NOCMOIHHO20 MOKA.
Hcnonvzosanue snekmpoosucameneti 8 mexHU4yeCKux yCmpoucmeax u Ha mpaHcnopme.

Onvimvr  @apades. Aesnenue snexkmpomachumuon  unoykyuu. Ilpasuno Jlenya.
Onexmpoeernepamop. Cnocodvl nonydenuss 21eKmpudeckou 3Hepeuu. IIEKTPOCTAHIIUUA Ha
BO300HOBJISIEMBIX UCTOUHUKAX SHEPTHH.

Hemoncmpayuu
DJIeKTpU3aIus Tell.

JIBa poja 3JIEKTPUUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSAKEHHBIX TEl.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOMA.
DJeKTpocTaTU4ecKast MHAYKIIHS.

3aK0H COXpaHEHUS NEKTPUUECKUX 3aPsI0B.
[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUIECKOTO MOJIS.
M cTOYHMKH TTIOCTOSTHHOTO TOKA.

JIeWCTBHS DIEKTPUYECKOTO TOKA.

10. DnekTpuyeckuil TOK B KHUIAKOCTH.

11. T 'a3oBwIil pa3ps.

12. H3mepeHne CUITbl TOKa aMIIEPMETPOM.

13. H3mepenwne >IEKTPUIECKOTO HATIPSHKCHUS BOJIBTMETPOM.
14. PeoctaT ¥ Mara3suH CONPOTUBIECHUIA.

15. BzaumopeiicTBHE NOCTOSIHHBIX MArHUTOB.

ooNoRWNE



16. MopenupoBaHrue HEBO3MOXKHOCTH pa3ziesieHus OT0COB MarHuTa.

17. MonenupoBaHre MAarHUTHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB.

18.  OmeIT Opcrena.

19. MarauTHOE 1oJIe TOKa. DIEKTPOMArHHT.

20. [le#icTBME€ MarHUTHOTO MOJISI HAa TPOBOJHUK C TOKOM.

21. DnexkTpoaBUTraTeNb MOCTOSHHOTO TOKA.

22. MUccnenoBaHue SIBIECHUS AIEKTPOMAarHUTHON UHIYKIIMH.

23.  Omnprter dapajes.

24. 3aBUCUMOCTb HampaBi€HUS HMHAYKIIMOHHOTO TOKa OT YCIOBUH  €ro
BO3HUKHOBEHHUSI.

25.  DueKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimul

1. OneiTel MO  HAOMIOMEHWIO  DJIGKTPHU3AIMW  TENl  WHAYKIMEH ©W  TIpH
COTIPUKOCHOBCHHH.

2.  HccrmemoBanme MEWCTBUS  DIEKTPUYECKOTO TIOJNISI HA  TPOBOAHUKA U
JTUDJICKTPHKH.

3. COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKaA.

4.  VI3aMepeHue u peryJMpoBaHUEe CUJIbI TOKA.

5.  HM3mepenue u peryaupoBaHUE HANPSHKCHHUS.

6.  Uccrneoosanue 3asucumocmu Cuivbl MoOKa, UOYwWe2o uepe3 pe3ucmop, Om
CONPOMUBTICHUSL PE3UCTOPA U HANPSICEHUSL HA Pe3UCOope.

7. Onvimol, deMOHCMpuUpyowue 3a8UCUMOCHb INEeKMPUYECK020 CONPOMUBIEHUS
NPOBOOHUKA OM €20 ONUHbL, NIOUAOU NONEPEUHO20 CeUeHUs U Mamepuaa.

8.  Ilposepxa nmpasuna CclnodceHus  HANPANCEHUL NPU  NOCIe008AMENbHOM
COeOUHEeHUU 08YX Pe3UCHOPO8.

9.  Ilposepxa mnpasunra 013 cuibl mMOKA NpU NAPAIEILHOM — COEOUHEeHUU
Pe3UCMOPO8.

10. Ompepenenue pabOTHI IACKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. OmnpeaeneHre MOIIHOCTH 3IEKTPUUECKOTO TOKA, BHIJEISIEMOMN Ha PE3UCTOPE.

12.  UWccnepoBaHue 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JAMIIOYKYy, OT
HANpsHKECHHS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamernsi.

14. HccnenoBaHMe MarHUTHOTO B3aUMOJIEUCTBHS IOCTOSIHHBIX MArHUTOB.

15. H3yuyeHue MarHMTHOTO MOJISI MOCTOSHHBIX MAarHUTOB NPU UX OOBEIUHEHUH U
pazzieNeHun.

16. HccnenpoBanue AEMCTBUS SIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.  OnbITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI B3aUMOJEHCTBUSA KATYIIKHU C
TOKOM M MarHuTa OT CHJIbl TOKa M HalpaBJICHUs TOKA B KaTYIIIKE.

18. M3yueHue AeCTBUS MArHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19.  Koncmpyupoeanue u uzyuenue pabomul 21€KmMpoosuUcamers.

20. UMsmepenue KII/] anekTpoaBuraTenbHONW yCTAHOBKH.

21. OmnbITel 1O  HUCCIAEAOBAHUIO  SIBJCHUS  DJEKTPOMArHUTHOW  MHAYKIIMH:
MCCJIEI0BAHNE U3MEHEHUI 3HAUYEHNS U HAIIPaBJIEHUS UHAYKIIMOHHOIO TOKA.

9 KUIIACC

Pa3nena 8. Mexannueckue siBJIEHUSA



Mexanuueckoe — aBwkeHue.  MarepuanbHas ~— Touka.  Cuctema  OTCUéra.
OTHOCUTENIBHOCTh MEXAHUYECKOr0 JIBHMXKEHUsS. PaBHOMepHOE MPSIMOJIMHEWHOE JBHUXKECHUE.
Hepasnomepnoe npamonunetinoe oguxcernue. CpelHssl u MeHOBEHHAS CKOPOCMb meaa npu
HEPABHOMEPHOM OBUNHCEHUU.

Yckopenue. Pasnoyckopennoe npamonunetinoe oOgudiceHue. CBOOOIHOE TajeHUE.
Onvimul I'anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumensroe yckopeHue.

ITepBbiii 3axkoH Herorona. Btopout 3akoH Herotona. Tperunt 3akoH HproToHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3akon Iyka. Cuna mpeunus: cuia mMpeHus CKOIbHCEHUs, CUld
MpeHus NOKosl, Opyaue uobl MpPeHUsL.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOJHOTO MaJCHUS.
Jsuoicenue nnanem eokpye Coanya (MC). Ilepsas kocmuueckas ckopocms. Heeecomocms u
nepezpysxu.

PaBHOBecHe MarepuanbHONl TOYKU. AbOcoatomno meépooe meno. PasHnosecue
MeEpPO02o mena ¢ 3aKpeniéHHou ocbio epaujenuss. MoMeHT cunibl. Llenmp msascecmu.

Nmnynse Tena. Hzmenenue umnynvca. Umnynvce cunvl. 3aKOH COXPAHEHUS MUMITYJIbCA.
Peaktunoe neuxenue (MC).

Mexanudeckast paboTta U MOIIHOCTh. PaboTa cun Tspkectu, ynpyeocmu, mperus. Ceazv
sHepeuu u pabomsi. IloTeHIIMATBHAS SHEPIHS Teja, MOJHATOTO HaJl MOBEPXHOCTHIO 3EMJIH.
llomenyuanvnas ouepeus cocamou npyscunsvl. KuHernueckas »sHeprusi. Teopema o
KuHemu4eckou dHepeuil. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTHH.

Jemoncmpayuu

1. HaGnrogenue MexaHM4ecKOro JBMKEHUS Teja OTHOCUTENIbHO pPa3HbIX Tell
OTCYETA.

2. CpaBHeHre nyTe€l M TPAaeKTOPUW JABWKEHHS OIOHOTO M TOrO XK€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

3. N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUSI.

4, HccnegoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.

5. Habmronenune aABMyKEHUS Tela 1Mo OKPYKHOCTH.

6. HaGntonenne MexaHM4YeCcKUX SIBJICHHUM, MPOMCXOIALIMX B CHCTEME OTcuéra

«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBHKEHHUM OTHOCHTEIHHO KaOuHeTa
buzuKH.

7. 3aBUCUMOCTH YCKOPEHHUS Tejla OT MacChl TeJla U ACHCTBYIOIICH Ha HETO CHIBI.
8. Ha6nronenue paBeHCTBA CUJT TPU B3aUMOJICHCTBUM TElL.
9.  N3meHeHue Beca Tena MPHU YCKOPEHHOM JIBHKCHHH.

10. Ilepenaua umiynbca Npy B3aUMOJAECHUCTBUU TEJl.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.

12. CoxpaHeHue UMITYJIbCa IPU HEYIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMITyJIbca IpHU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HabGnroaeHue peakTUBHOIO JIBH)KCHUSI.

15. CoxpaHeHHre MEXaHUYECKON PHEPTUU MPU CBOOOAHOM IaJICHUU.

16. CoxpaHeHHe MEXaHWYECKOW HSHEPruM MpH [BWKEHUH Tela MOJ JACHCTBUEM
OPYKHUHBI.

Jlabopamopnwie pabomul u onvimul

1. Koncmpyuposanue mpaxkma 011 pazeona u OanbHeUue20 pasHOMEPHO20
OBUIICEHUS WLAPUKA UTIU TETIeHCKU.



2. Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUS OpyCKa WM JIBIKEHUS IapUKa
10 HAKJIOHHOM MJIOCKOCTH.

3. OnpeneneHue yCKOpPEHUs Tejda MpPU PABHOYCKOPEHHOM JBHXKCHUHU TIO
HaAKJIOHHOM MJIOCKOCTH.

4, HccnegoBanne 3aBUCUMOCTH MNYTH OT BPEMEHU MpPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHONW CKOPOCTH.

5. Ilposepka ecunome3swvi: eciu npu pasHoOyCKOPEHHOM OBUNCEHUU Oe3 HAYANbHOU
CKOpOCMU NYyMu OMHOCAMCA KAK ps0 HEeYEeMmHbIX uHucel, Mo COOMEemcmayuue
NPOMENCYMKU 8peMeHU 0OUHAKOBDL.

6.  HccnemoBaHue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHHS OT CHIIbI HOPMAaJIbHOTO
JaBJICHUSL.

7. Omnpenenenne kodhUIIUEHTa TPEHHUS CKOTBKCHHS.

8.  Omnpenenenue KECTKOCTU MPYKUHBI.

9.  Onpenenenue paOOTHI CHIIBI TPEHUS MPU PABHOMEPHOM ABIXKCHHUU Tela IO

TOPU30HTATIBHON TOBEPXHOCTH.

10. Omnpenenenue paboOThl CUJIBI YIPYTOCTH MPU NMOABEME TPy3a C UCIOIb30BaHUEM
HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. H3yueHue 3aKk0OHA COXpAaHEHUS SHEPTUU.

Paznen 9. Mexanuveckue KoJie0aHUS U BOJTHBI

KonebarensHoe aBmxeHne. OCHOBHBIC XapaKTEPUCTUKU KOJIEOaHUI: TEPUOJI, YaCTOTa,
amMIuTyna. Mamemamuueckuti u npyscunuslli masmuuxu. IlIpespaweHue 3Hepeuu npu
KOebamenbHOM OBUINCEHUU.

3aryxatomue konedanus. BeiHyx)aeHHbIe KoaeOaHus. Pe3oHaHc.

Mexanudeckue BoJiHbl. CBOMCTBA MEXaHUYECKUX BOJIH. [IpodonbHble u nonepeumsie
80/IHbL. J[MuHa 80HBI U CKOPOCMb €€ pacnpocmpaneHus. Mexanuueckue 607HbL 8 MEEPOOM
mezre, celicmuyeckue 60anvl (MC).

3ByK. [pomkocmv 38yka u e6vicoma moua. OmpadicenHue 38yka. HMugppazeyx u
VIbMPA3BYK.

Jemoncmpayuu

1. HaOmronenne xomeOaHMM Tel 1O4 JEHCTBUEM CHIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

2. Habmonienue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

3. HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.

4, PacnipocTpanenue npo1oabHBIX U TOTIEPEYHBIX BOJIH.

5. HalGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pE30HAHC.

Jlabopamopnvie pabomel u onvimol

1. OmnpeneneHre YacTOTHI M IEpHOIa KOJICOaHUH MaTEMaTHICCKOTO MasTHHKA.

2. OnpeneneHre dYacTOThI W IEepUoAa KOJICOAHWH TPYKWHHOTO MasTHUKA
(271eKmpoOHHAA 0eMOHCmpPayus).

3. HccenenoBanue 3aBUCUMOCTH TIepHO/Ia KOJIeOaHUH TIOJIBEIICHHOTO K HUTH TPy3a
OT JIJTMHBI HUTH.

4, HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJICOAHWN MPYKMHHOTO MAasTHHKA OT
MAacCChl I'py3a (2/1eKmMPOHHAA 0EMOHCMPAUU).

S5. [TpoBepka HE3aBUCUMOCTH TIepuoja KoieOaHuii rpy3a, MOIBEIICHHOTO K HUTH,

OT Macchl rpysa.



6. OnpIThI, AEMOHCTPUPYIOIIKME 3aBUCHMOCTh MEpHOAa KoJeOaHWW MPYKUHHOTO
MasTHHKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI.
7. N3mepenne ycKopeHus: CBOOOTHOTO NAACHUS (2/1eKMPOHHAA 0eMOHCIMPAYU).

Pazgea 10. DneKTpOMArHuTHOE MOJIE€ M 3JIEKTPOMATHUTHbBIE BOJIHbBI

DJIEKTPOMArHUTHOE ojJie. DJIEKTPOMArHUTHBIE BOJIHBI. Cesoticmea
anekmpomacHumuolx — 6oan. Illkana  snexkmpomachumuvlx  6oaH.  Mcnoav3oeamue
INEKMPOMACHUMHBIX BOJIH 0151 COMOBOU CEA3U.

DJleKTpoMarHuTHas npupoa ceera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu

1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BosiHOBBIE CBOICTBA CBETA.

JaGopamopnvie pabomot u onvimot’

1. N3yuenne CBOWCTB JJICKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOHJIBHOTO
tenedona.

Paznen 11. CBeroBble sIBJICHUA
JlyueBass mopenb cBera. Mcrounuku cBeta. [lpamonunetinoe pacnpocmpaneHnue
ceema. 3ammenus Coanya u Jlymer. Otpaxenuwe cBeta. [liockoe 3epxano. 3axkou
ompasicenusi ceema.
[Ipenomnenue cBeta. 3aKOH MpeEJIOMIICHUS CBeTa. [lonnoe eHympeHnnee ompadicenue
ceema. Ucnonvzosanue noiH020 BHyMpeHHe20 OMpPaiCeHus 6 ONMu4ecKux c6emogooax.
JIunza. Xon nyuedt B nmuH3e. Onmuyeckas cucmema gpomoannapama, MUKpOCKona u
meneckona (MC). I'na3z kax onmuyeckas cucmema. bauszopykocms u 0anbHO30pKOCb.
Pas3znoorcenue benoco ceema 6 cnexkmp. Onvimol Hotomona. Cnoowcenue cnekmpaibHbIx
Y8emoe.
Hemoncmpauuu
[IpsiMmonuHetHOE pacpOCTPAHEHUE CBETA.
OtpaxeHune cBeTa.
[Tomy4yenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.
Onrtuueckuii CBETOBOI.
Xon aydeit B cobuparoiiei InH3e.
XoJ1 Ty4el B pacCEUBAIOIIECH JIMH3E.
[Tomryuenune n300pakeHU ¢ TOMOILBIO JIMH3.
[Tpuntun aeiicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.
0. Mogens rinaza.
11. PaznoxeHue 6eaoro cBeTa B CIIEKTP.
12.  TlomydeHue Ge0T0 CBETa MPHU CI0KEHUHU CBETA PAa3HBIX IIBETOB.
Jlabopamopnsie pabomel u onvimol

HOoo~NoOORWNE

1.  HccnemoBaHue 3aBHCHUMOCTH YIJIa OTpPaXXCHHs] CBETOBOTO Jyda OT yIJia
MaJCHMUS.

2.  H3ydeHue XxapaKTepUCTUK M300paKEeHUs IPeIMETa B INIOCKOM 3epKalie.

3. HccrnenoBanue 3aBUCMMOCTH YIJIa MPEJIOMJICHHMsS CBETOBOIO Jiyya OT yrjia
NaJeHNs Ha TPAHUIIE «BO3TyX—CTEKIIO».

4. [Tomyuenune n300pakeHnii ¢ TOMOIIbIO COOMPAIOIIEH JIMH3HI.

S5. Omnpenenenre HOKYCHOTO PACCTOSIHUSI K ONTUYECKOMN CHIIBI COOMPAIOIIEH JTHH3BI

(2/1eKmpoOHHAA 0eMOHCMPAYUsL).



6. OneITBl O  pa3joKEHUIO Oelnoro cBeTa B CHEKTP  (971eKMPOHHAA
demoncmpayusi).

7. OnbITEl TIO BOCHPHUATHIO I[BETa NPEIMETOB TPH WX HAOTIOMCHUU depes
[[BETOBBIC (DUIIBTPHI.

Pa3znen 12. KBanroBble ABJIeHUSA

Onvimort  Pezepgpopoa w mnnanerapHass monaenb artoma. Mogens atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTh. Anvgha-, 6ema- u eamma-uznyuenus. CTpOCHHE aTOMHOTO sJpa.
Hyxknonnas mooenv amomnozo aopa. Hzomonwl. Paouoakmusemnvie npespawerus. llepuoo
noypacnaoa amomusix sioep.

SnepHbie peakuuu. 3aKOHBI COXPAHEHHUS 3apsAIOBOIO M MacCOBOro uucen. Peakyuu
cunmesa u oenenus soep. Ucmounuku suepeuu Connya u 36€30 (MC).

AnepHas sHepreTuka. /lericmeus paduoakmusHblX U3YYEHUL HA JHCUBbIE OP2aHU3Mbl
(MC).

Hemoncmpauuu

1. CnexTpbl U3Ty4CHUS U MOTJIOMIEHUS.

CnexTpbl pa3IuvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHUZUPYIOITUX U3ITYyUCHUH.

Perucrpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.
ﬂaﬁopamopmﬂe pabomul u onvimoul

S ghkown

1. Habnooenue cniownvix u auHeuuamsix cneKmpo8 u3jy4eHusl.

2. UccnenoBanue TpeKkoOB: U3MEPEHUE SHEPTUN YACTUIIBI IO TOPMO3HOMY TYTH (110
dbotorpadusim) (a1ekmponnas demoncmpayus).

3. N3mepenue pagnoakTUBHOTO (POHA (271€KMPOHHAA OeMOHCMPayUs).

IHoBTOpPUTEIBLHO-00001IAKOINIA MOAYJIb

[ToBTOpUTENHEHO-0000IIAOMUK  MOJYJIb MpEIHA3HAYeH JJs CHCTeMAaTU3allud |
000O0IIEHUsT TPEIMETHOTO COJIECPKAHUS U ONbITA JEATEIBHOCTH, MPUOOPETEHHOTO IMpH
M3YYE€HUHU BCEro Kypca (PU3HUKH.

[Ipy wu3ydeHHMM JAHHOTO MOIYJSI pEaJu3yloTCd W CHUCTEMATU3UPYIOTCS BUABI
JESITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeUMBaeTCS JOCTHKEHHE MPEIMETHBIX U
METaIpEeAMETHBIX TUIAHUPYEMBIX pe3yJbTaTOB 0Oy4eHus, (OPMHUPYETCS €CTECTBEHHO-
Hay4yHasi TPaMOTHOCTb: OCBOEHHE HAyYHBIX METOJOB HCCIEIOBAaHMS SBJICHUN NPUPOABI U
TEXHUKH, OBJIAJICHUE YMEHHUSIMHU OOBICHATH (PU3NUYECKHE SBIICHUS, TPUMEHSSI MOTyUYECHHbIE
3HaHUs, pElIaTh 33141, B TOM YHCIIE KAUECTBEHHbBIEC U SKCIIEPUMEHTAIIbHBIC.

[IprHIMIIMATBHO ACATEIBHOCTHBIA XapaKTep JAAaHHOIO pasfiesia peaau3yeTcs 3a CYET
TOT0, YTO YYalllMEeCs BBIMOJHSIIOT 3a1aHus, B KOTOPBIX UM IPEIJIaracTcs:

" Ha OCHOBE IMOJyYEHHBIX 3HAHUI pPACIO3HABaTh U HAYYHO OOBSACHATH (PU3NUYECKUE
SABJICHUS B OKPYKAIOILLEHW PUPOJIE U IIOBCENHEBHOM KU3HU;

" JCIOJNB30BaTh 107l PYKOBOJACTBOM II€arora HAay4YHbIE METOABl HMCCIEAOBAHUSA
(bu3NyYeCKUX SIBICHUN, B TOM YHUCIE AJI1 TMPOBEPKU TUIOTE3 U MOMYyUYEHUS TEOPETUYECKUX
BBIBOJIOB;



" OOBACHATH C OMOPON HA AUNAKTUYECKUN MaTepuai Mmociae 00CYKACHUS C MeJaroroM
Hay4HbIE OCHOBBI HanOoJiee Ba)KHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHH, HalpuMmep,
MPAKTUYECKOTO0 HCIIONb30BAHUS PA3JIMYHBIX HMCTOYHHKOB SHEPrUM HAa OCHOBE 3aKOHa
MPEBPAILICHHS U COXPAHEHHUS BCEX U3BECTHBIX BUJIOB YHEPTUU.

Kaxngas w3 TeM MaHHOTO pasjena BKIHOYAET SKCIEPUMEHTAIBHOE MCCIIEI0BaHUE
000OIIatoONIero XapakTepa Ha YCMOTPEHHE Iefarora W IpH ero nomomu. Pazgen
3aBepuIaeTcs MPOBEJACHUEM JUAarHOCTHMYECKON M OLIEHOYHOM paboThl 3a Kypc OCHOBHOM
IIKOJIBL.

I[VNIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YUEBHOI'O IIPEJMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIA

B 1menom pesynbratel ocBoeHus oOydarommmucs ¢ 3[IP ydeOHOro mpemmera
«Dusnka» JODKHBI COBNAnaTh ¢ pesyiabTaramu DenepanbHON pabouelt mporpamMmbl
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

Haun0osee 3HaUMMBIMH SIBJISTFOTCSL:

JINMYHOCTHBIE PE3YJIbTATDI:

B pesynprate u3ydyeHus (U3MKM Ha YpPOBHE OCHOBHOIO 00IIEro oOpa3oBaHHs Yy
oOyuatomierocsi ¢ 3IIP Oyayr cdopMupoBaHbl cleAyrOLUe JUYHOCTHBIE pPE3YyJbTaThl B
YacTH:

1) maTpuoTUYECKOr0 BOCIIUTAHUSA:

MPOSIBJICHUE HHTEpPECA K MCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCHUHCKOU
(bu3nYecKoi HayKH;

LEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(PUZHKOB;

2) rpa’kJaHCKOr'0 U TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

TOTOBHOCTh K AaKTUBHOMY YYacTUIO B OOCYXIEHHUH OOILIECTBEHHO-3HAUMMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHXKEHUN (PU3HKH;

OCO3HAHHUE BaXXHOCTH MOPAIBHO-3THYECKUX TPUHIUIIOB B ACATEIBHOCTH YUYEHOTO;

3) 5CTETUUYECKOT0 BOCIIUTAHUS:

BOCIIPUATUE JCTETUYECKUX KauecTB (U3MUECKOM Hayku: €€ TapMOHHYHOTO
ITOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) LEHHOCTH HAyYHOI'O MTO3HAHHUS:

OCO3HaHME LIEHHOCTU (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS MUPA,
OCHOBBI Pa3BUTHUS TEXHOJIOIMH, BAXXHEUIIEH COCTABIAIOLIEH KYJIbTYPBI,

pa3BUTHE  HAy4yHOM  JIOOO3HATENLHOCTH, HMHTEpeca K  HCCIEJOBATENIbCKOM
NEeSTENbHOCTH;

5) bopMupoBaHUS KYJIbTYpPbhI 3I0POBbSI K SMOIIMOHAIBHOTO OJIArOMOTYYHSs:

OCO3HaHME LIEHHOCTU 0e30macHOro o0pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWi O€30MacHOro TMOBEACHHUS Ha TpaHCHOpPTe, Ha Joporax, ¢
AIIEKTPUYECKUM H TEIJIOBBIM 000PYI0BaHHEM B IOMAIIIHUX YCIOBUSX;

c(hOpMHPOBAHHOCTh HaBBIKA pedJIeKCUH, MPU3HAHUE CBOETO TMpaBa HA ONIMOKY U
TaKoro K€ IpaBa y Ipyroro 4ejoBeKa;

6) TPy10BOTO BOCIIUTAHMUSL:



7) aKTHMBHOE YYacTHE€ B PEIICHHH MPAKTHUYECKHX 3aJad (B paMKax CEMBH,
o0pa30BaTeNbHON OpPraHM3aliy, HACEJICHHOTO MyHKTa, POJHOTO Kpasi) TEXHOJIOTMYECKON U
COLIMAJIbHON HAMPaBIEHHOCTH, TPEOYIOIIUX B TOM YMCIe U (U3UUECKUX 3HAHUI,

MHTEpEC K MPAKTHUECKOMY M3YUEHHIO Ipodeccuil, CBI3aHHBIX C (PU3UKOI;

8) 3KOJIOTUYECKOTO0 BOCITUTAHMUS:

OpUEHTALUsSl Ha NMPUMEHEHHE (PU3MUECKUX 3HAHWM JUId pelieHus 3a4ad B 00JacTH
OKpY’KaIoIllel cpenibl, TUIAHUPOBAHUS MOCTYIIKOB M OLEHKH KX BO3MOXKHBIX IOCIIEICTBUIM
IUIS OKPYXKAIOUIeil cpebl;

OCO3HaHUE II00albHOI0 XapaKTepa 3KOJIOTMUYECKUX IPoOJIeM U IyTeH UX pelieHMs;

9) amantanuy K U3MEHSIOUMCS YCIOBHSIM COLUAIBHON U IPUPOJAHOMN CPEIbL:

NOTPEOHOCTh BO B3aMMOJCHCTBUU IPU BBINOJIHEHUU HCCIEAOBAHUI W IMPOEKTOB
(bu3nuecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITENbHOCTD;

NOTpeOHOCTh B ()OPMHPOBAHWM HOBBIX 3HAHUH, B TOM 4YHCIIe POPMYIHPOBATH HJIEH,
MOHSATUS, TUIIOTE3bI O PUINYECKUX OOBEKTaX U SABIICHUAX;

OCO3HAaHME e(PUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 001acTH (PU3UKH;

IUIAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHMIA;

CTpEMJICHHE aHAJIU3UPOBaTh U BBISABIATH B3aUMOCBSI3UM IPUPOABI, O0IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLICHKA CBOUX JCHCTBUN C YYETOM BIUSHHUSA Ha OKPYXAIOLIYI0 CpELy, BO3MOMXHBIX
rJ100aJIbHBIX MOCEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnadenue ynusepcanbHblMu y4eOHbIMU NOZHABAM E/IbHLIMU OCUICHBUAMU

1) 6a30BbIC JIOTHYCCKUE ICHCTBUS:

BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHbBIC TPU3HAKH OOBEKTOB (SIBJICHUM);

yCTaHaBJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIUU, OCHOBAHUS JIsl 00001IeH s
Y CPaBHEHUS;

BBISIBIISAITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMAaTPUBAEMbIX (PaKTax, MaHHBIX U
HAOTIOACHUSIX, OTHOCSIINUXCS K (PU3NUSCKUM SBICHUSIM;

BBISIBIIATh TPUYMHHO-CJICJACTBEHHBIC CBS3W TPH HM3YYCHHH (PU3WYSCKHUX SBICHUN W
MPOIIECCOB, TPOBOAWTH BBIBOABI C HCIIOJB30BAHUEM JICIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJIFOUCHHUH, BBIJIBUTATh THUIIOTE3BI O B3aUMOCBS3SAX (PU3MUYECKUX BEIWYHMH, TPHU
HEOOXOMMOCTH TTO/I PYKOBOJICTBOM YUHUTEIISA;

BBIOMpATh CHOCO0 pelleHusl yuyeOHOU (u3nueckoi 3a7auu (CpaBHEHHE HECKOJIbKHUX
BAPUAHTOB PEIICHUS, BHIOOp HamOOJee TOAXOMAIIETO C YYE€TOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPUEB) MO PYKOBOACTBOM YUUTEIS.

2) 6a30BbIC UCCICAOBATEILCKUE ICHCTBHS:

WCITOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

MPOBOJUTH TIO TUIAHY OIBIT, HECIOXHBIA (U3NIECKUN HDKCIIEPUMEHT, HEOOJBIINOe
UCCIIeI0BaHNEe (PU3UUYECKOTO SBJICHHUS, P HEOOXOAMMOCTHU TIO/I PYKOBOJICTBOM YUHUTEIS;

dbopmyarpoBaTh 0000IIEHNS U BBIBOJIBI TIO pe3yJbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
OMbITA, UCCIIEIOBAHUS C ONIOPOH Ha TJIaH/aJITOPUTM.

3) pabota c uHhopMaIuei:

NPUMEHSATh Pa3IUYHbIE METO/bl, MHCTPYMEHThI M 3alpoChl MpU IMOUCKE U OTOOpE
uH(bOpMAIIMM UM JTAHHBIX C Y4E€TOM MPEIJIOKEHHOM y4eOHOM (pu3nuecKod 3ajgauu, Mpu
HEO0OXOIUMOCTH TIO/I PYKOBOJICTBOM YUHTEJIS;



aHANMM3UPOBaTh, CHUCTEMATHU3UPOBATh WH(OOPMAIUIO PA3IUYHBIX BHUIOB U (opm
MIPEACTABIICHHS;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (HOpMY MpEICTaBICHUS HHQOpPMAIMH H
WUTIOCTPUPOBATh PEIIaeMble 3aJadydl  HECIOKHBIMH CXEMaMH, JuarpaMMaM#, HWHOUN
rpa@uKoil 1 UX KOMOMHAIIUSAMHU, [0, PYKOBOACTBOM YUUTES.

Osnaoenue yHugepcanbHblMU y4eOHbIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU:

1) obmieHue:

B XOJie¢ OOCYyXJeHHUs y4eOHOro Marepualia, pe3yJbTaToB J1a0OpaTOpHBIX padOT u
IIPOEKTOB 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOl T€Mbl U BBICKa3bIBaTh WJIEH,
HalleJICHHbIC HA PEIICHUE 3a/1a4d U TOJIJIepKaHne 0JarokKenarebHOCTH OOIICHUS;

COTOCTABIISATh CBOW CYXIEHUS C CYXKISCHUSIMH JPYTHX YYaCTHHKOB JIHAJIOTA,
OoOHapy>KHUBaTh Pa3IMINEC U CXOJICTBO TIO3UITUH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX ¥ MUChbMEHHBIX TEKCTAX;

nyOJUYHO  TMPEACTaBIATh  PE3yJbTAaThl  BHINOJHEHHOTO  (DU3WYECKOTO  OMBITA
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

2) COBMECTHAs JACATCILHOCTD (COTPYIHUYECTBO):

MOHMUMATh M HMCIOJB30BaTh MPEUMYIIIECTBA KOMAaHIHON M WHIWBHAYaTbHOW pabOTHI
P pElIEHUU KOHKPETHOHN (hU3HUECKOM MPOOIEeMBbI;

NPUHUMATh 111 COBMECTHOM JIESITENIbHOCTH, OPraHU30BBIBATH JEUCTBUS MO €€
JOCTIKEHUIO: PACTIPENeNATh POJU, OOCYKIaTh MPOIECChl W PE3YNbTaThl COBMECTHOM
paboThI, 00001aTh MHEHHUS HECKOJIBKUX YEJIOBEK;

BBITIOJIHATh CBOIO 4YacTh PalOOThI, AOCTUTasi KaYeCTBEHHOTO pe3yJibTaTa MO CBOEMY
HaIpPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMU WICHAMU KOMAaH/IbI;

OIICHMBATh KauyeCTBO CBOEro BKJIaJa B OOmMMUNA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSTEIIbHO COPMYITHPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHSI.

Osnadenue yHugepCaAIbHBIMU YUEOHBIMU PE2YIAMUGHBIMU OCUICHBUAMU:

1) camoopranuzauus:

BBISIBIIATH MPOOJIEMBI B )KU3HCHHBIX M YUEOHBIX CUTYAIHSIX, TPEOYIOMMX TSI PEIICHUS
(bu3nYeCcKuX 3HAHUM;

OPUEHTHUPOBATHCS B PA3JIMYHBIX MOAXOJAX MPUHATUS PEIIeHUN (MHIAMBUIYaTbHOE,
MIPUHSTUE PEIICHUS B TPYIINE, TPUHATHE PEIICHUN TPYIIION );

COCTABJISITh AJTOPUTM peIIeHUs (U3MYECKOW 3aJaud WM TIaHa HCCICAOBAHHS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEMH, MO PyKOBOJACTBOM YUUTEIIS.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY CUTYAIlMH U MpeJyiarath MiaH e€ N3MEHEHUs, P HEOOXOAMMOCTH IO
PYKOBOJICTBOM YUHTEIIA;

OOBSCHATh TPUYMHBI JOCTIKCHUS (HEAOCTIKEHHUS) PpE3yJbTaTOB JACATCIBHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY,

OIICHMBATh COOTBETCTBHE pe3yjIbTaTa ICIIH U YCIIOBUSIM.

3) SMOIIMOHAJILHBIN UHTEIIICKT:

CTaBUTH ceOsI HA MECTO JIPYroro YeJOBEKa B XOJI€ CIOpa WIIM JUCKYCCHH Ha HAYIHYO
TEeMy, IOHUMAaTh MOTHUBBI, HAMEPECHHS M JIOTUKY JIPYTOTO.

4) npuHsaTHe ce0s U APYTUX:

MpU3HABaTh CBOE MPaBO Ha OMMOKY TpPH perieHuH (PU3NYECKHX 3a]ad WiId B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYTOro.



IHPEAMETHBIE PE3YJIBTATDBI

TpeGoBanusi K mnNpeAMeTHbBIM pe3yJbTATAM OCBOEHHMSI Y4eOHOro IpeaMera

«®@u3ukay, pacnpeaejeHHble 10 ro1aM 00y4eHHusl

PesynpTaTtel 1o TOmAM  (QOPMYIUPYIOTCS 1O MPUHLHUIY J00ABICHUS HOBBIX

pEe3yNbTaTOB OT roja K roay (pe3yibTaThl OYEPEAHOTO rojia MO YMOJYAHUIO BKIHOYAIOT
pe3yNbTaThl MPEABIAYIIUX JIET).

7 KJIACC

[IpeameTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpakaTb CHOPMHUPOBAHHOCTh

y 00y4aromuxcsi yMeHUi:

OpPUEHTHUPOBATHCS B MOHATHUSAX U ONIEPUPOBATH UMU Ha 0a30BOM ypOBHE: (pU3MUECKUe
U XMMHYECKHUE SIBJIICHUS, HAOIIOJEHUE, SKCIIEPUMEHT, MOJENb, TMIIOTE3a; €IWHHUILIBI
(pU3HUECKUX BEIMYMH; aTOM, MOJIEKYJA, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, ra3000pa3HOE); MEXaHWYECKOE JBWKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE,
MPSMOJIMHEMHOE), TPAEeKTOpUs, paBHOJEUCTBYIOWIAsA cuil, aeopmauusa (ymnpyras,
IUIaCTUYECKas), HEBECOMOCTh, COOOIIAIOIIMECS COCY/Ibl, C OOPOM Ha JUAAKTHUECKUN
MaTtepual

paznuyaTth  sBiAeHUS  (Oud@y3us; TEIOBOE  JBMKCHHE  YACTHUI[  BEIIECTBA;
PaBHOMEPHOE JIBUJKEHHE; HEPABHOMEPHOE ABMKEHUE; NHEPLUS; B3aUMOJCICTBUE TE;
pasHosecue meEpobIX mei C 3aKPEenIEHHOU OCbl0 6paujeHus; Tepeaada JaBlICHUS
TBEPABIMU TENAMH, KUAKOCTIMU M razaMu; aTMOC(HEpHOE IaBJICHUE; IJIABAHUE TE,
MpEBPAIICHHUS] MEXaHUYECKON HEPrUM) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (HU3UYECKOE SBJIICHUE, I[IOCIHE
MIPEABAPUTEIILHOTO 00CYXKACHUS C ME1arorom;

pacno3HaBaTh NPOSBICHUE U3YUEHHBIX (DU3NYECKUX SIBJICHUI B OKpPYKalOLIEM MUPE, B
TOM 4HuCJe (PU3NYECKUE SBIICHUS B MPHUPOJE: MPUMEPHI JIBIKEHUS C Pa3TMYHBIMU
CKOPOCTSIMA B XHWBOM M HEXXUBOU IPUPOAE; ACHUCTBUE CUJIbI TPEHUS B IIPUPOAE U
TEXHUKE; BIUSHUE aTMOC(EPHOro JaBJICHUS Ha JKMBOW OpPraHu3M; IJIaBaHUE PbIO;
phIUard B TeJie YEJIOBEKA; MPU 3TOM MEPEBOJUTH MPAKTHYECKYIO 3a/1ady B y4eOHYIO,
BBIICNIATh CYIIECTBEHHbIE CBOMCTBA/MPU3HAKK (PU3MYECKHX SIBIICHUA C MOMOILBIO
nearora;

OMKCHIBATh MU3YUYECHHbIE CBOMCTBA TeJl U (PU3NYECKUE SIBJICHHUS, UCTIONb3Ys (PU3NUECKHE
BEIUYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpeMs, MyThb, CKOPOCTb, CPEIHSS
CKOpPOCTb, CHJIa YOPYrOCTH, CHJa TSKECTH, BEC Tejla, CWIa TPEHHS, JAaBJICHUE
(TBEpmoro Tena, >KUIKOCTH, ra3a), BBHITAJIKMBAIOIIAS CUJIa, MEXaHWYecKas padoTa,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KOA()(PUIMEHT TMOJEe3HOro JAeUCTBUSA
MEXaHM3MOB, KMHETHYECKasi U MOTEHIMAJIbHASI PHEPrusi) C OMOpOW Ha CXEeMy; MpHU
OTIMICAaHUH PACKPHIBATH (PU3UUECKHUIN CMBICIT UCIIOJIb3yEMbIX BEITUYHH, X 0003HAUYCHHUS
U eOUHUIBI (PU3MUECKUX BEIUYHMH, HAXOO0UMb QOpMYIbl, CEA3bIGAIOUWUE OAHHYIO
Qu3suueckyro eruyuHy ¢ OpyeuMu GeludUHAMU, CMPOUmMsb 2paQuKky U3YYEeHHbIX
3aeucumocmeil uzuyecKux eeiuyuH ¢ Oropo Ha TUAAKTUYECKUN MaTepua,
XapaKTepu30BaTh CBOMCTBA Tei, (PU3WYECKHUE SBJICHUS M MPOIECChl, HCIHOJIb3YS
npaBuJia CIOKEHUS CUI (BIOJIb OJTHOM MpsAMOW), 3akown Iyka, 3axon Ilackans, 3axou
Apxumeda, npasuno pasHosecusi pviuaca (610Ka), «3010moe NPABUNO» MEXAHUKU,
3aKOH COXpPAHEHUs MEXAaHMYECKOW SHEpPruv; IpU OSTOM JaBaTh CIOBECHYIO
(OpMYyTUPOBKY 3aKOHA U 3ANUCHIBAMb €20 MAMeMamuyeckoe 6blpadceHue noo
PYKOBOOCMBOM nedazo2a ¢ 00CyHcoeHuem niana pabomol;



OOBSACHATh (HUBMYECKUE SBJICHHS, TPOLECCHl W CBOWCTBA T, B TOM YHCIE U
B KOHTEKCTE€ CHUTYyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: MpU MOMOLIU
nejarora BBISIBJISTh MPUUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMopod Ha 1—2 u3y4YeHHBIX CBOMCTBA (PM3MUECKUX SIBJIICHU,
(bu3HUEeCcKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTh THUIOBbIE pacu€THBIE 3aJaud B ljaeilcTBHE C OMOpOM Ha aIrOPUTM,
MIPEABAPUTENILHO Pa300paHHbII COBMECTHO C NEAaroroM, HCIOJIb3yS 3aKOHBI H
dbopMynbl, CBS3BIBAIONINE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHajIW3a YCIOBUS
3aJaydl 3alUChIBaTh KpPaTKOE YCJIOBUE, TMOACTABIATh (U3NYECKUE BEIUYHHBI B
(dbopMynBl U IPOBOANTH PACUETHI, HAXOAUTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIE IS
peIIeHus 3a/1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYCHHON (PU3NYECKON BETUUHHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEHIUTh MPH TOMOIIN (PHU3NIECKUX
METOJIOB TOCJIE TIPEIBAPUTEIHLHOTO 00CYKICHHS C TIEJaroroM; mpyu MOMOIIH Tefarora
B OIKMCAaHUU HCCIIEOBAHUS BBIJICISATh MPOBEPSIEMOE MPEANoiokKeHue (TUnoTesy), ¢
OMOpOM Ha MUIAKTUYECKUM MaTepHasl pa3inyaTh U UHTEPIPETUPOBATH MOTYUEHHBIH
pe3ynbTaT, HaXOAUTh TOCNIe OOCYKIEHUS C MeIaroroM OMMOKHK B XOJI€ OIbITA, 1eNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

YMETh HAXOAUTh C MCIOJb30BAHHUEM LU(PPOBBIX 00pPa30BATEIBHBIX PECYPCOB OMBITHI
no HaOmoAeHUu0 (U3NYECKUX SABJICHUU Wik  (U3NYECKUX CBOWCTB  TEIl:
(opMynHpoBaTh MPOBEPSIEMbIEC MIPEANOJIO0KEHNUS, coOupaThb YCTaHOBKY
U3 MPEJIOKEHHOTO 000PY/IOBaHUS C OMOPON Ha CXEeMy, 3allMChIBATh XOJ OMNbITa U
(dbopMyIHpOBaTh BHIBOJIBI IO PYKOBOJCTBOM II€/1arora;

BBITIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHU, MACChI TeJla, 00bEMA, CHIIBI U
TEMIIepaTyphbl C UCIOJIH30BAHUEM aHAJIOTOBBIX U ITUGPOBBIX MPUOOPOB C OMOPON Ha
aIrOpUTM; 3alUChIBaTh MOKa3aHUs MPUOOPOB C YYETOM 3aJaHHOW aOCOJIIOTHOM
MTOIPEIIHOCTA H3MEPEHHN;

MIPOBOJIUTH COBMECTHO C IEIaroroM HCCIIEIOBaHUE 3aBUCUMOCTH OJHOW (pr3nyeckoin
BEJIMYMHBI OT JIPYrod C MCIOJb30BAaHUEM MPSMBIX HU3MEPEHUHN (3aBUCUMOCTU TyTH
PaBHOMEPHO [BIXKYIIErOCS Tela OT BPEMEHU [BHXKEHUS TEJa; CUlbl MpPeHusl
CKONIbIICEHUsI OMm Geca mend, Kavecmea o00OpabomkKu nogepxHocmeu men U
He3a8UCUMOCIMU CUNbL MPEHUsI OM NA0WAOU CONPUKOCHOBEHUS MEJl; CUNbL YIPY20CmU
Om YONUHEHUs NPYIHCUHDBL, BLIMAIKUBAIOWEU CUNbl OM 00bEMA NOSPYHCEHHOU Yacmu
mena u om NAOMHOCMU HCUOKOCU, €€ He3a8UCUMOCMU Om NIOMHOCMU Mmead, Om
2nyOuHbl, HA KOMOPYIO NOZSPYIHCEHO meNo, YCI08UU NIABAHUs Mmel, VCI08ULL
pasHosecusi pwvluaea u 010K08); TOJ PYKOBOJICTBOM Iefarora y4yacTBOBaTb B
IUTAHUPOBAHUU Y4YEOHOTO HCCJEAOBaHMs, COOHUpaTh YCTAHOBKY M  BBINOJHATH
U3MEpPEHUs, Cleysl MPEAJIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3YNbTAThl MOTYyYEHHON
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUJC NPEAJIONKEHHBIX TaOIUIl U TpaduKkos,
JIeNaTh BBIBOJIBI 11O PE3YJIbTaTaM UCCIIEOBAHUS;

MPOBOJUTh KOCBEHHBIE HU3MEPEHUs (PU3MUECKUX BEJIWYMH (IJIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOrO TeElla;, CHUJIa TPEHUS CKOJBXKEHUS; [aBJICHHE BO3/yXa;
BBITAJIKUBAIOIIAsl CUJA, JEUCTBYIOIIass Ha TMOTPYKEHHOE B KUJIKOCTh TEIO;
KOA(DPUITMEHT MOJE3HOTO AEHCTBUS MPOCTHIX MEXAHW3MOB), CIEIYys MPEII0KEHHON
WHCTPYKIUU; TIPU BBITIOJHEHUN W3MEPEHHUH T0J] PYKOBOJCTBOM TieAarora coOuparhb
AKCIEPUMEHTAIIbHYIO YCTAHOBKY Y BBIYUCIISITh 3HAUYEHNE UCKOMOU BEJTUYUHBI;
coONoIaTh TpaBUiIa TEXHUKU O€30MacHOCTH TMpu paboTe ¢ J1adopaTopHBIM
000pyI0BaHUEM TTIOCIIE MTPEABAPUTEIILHOTO 00CYKACHHUS C Ie1arorom;



— CONOCTaBIATh MNPUHIUIBI ACUCTBUA MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbl, OApOMETp, pblYar, MOABUKHBIN U
HETOJBUKHBIN OJIOK, HAKJIIOHHAs! INIOCKOCTb € ONOPOM Ha JUAAKTUUECKHUI MaTepHal;

— XapaKTepu30BaTh MPUHLUIBl JAEUCTBUS H3YYEHHBIX HNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB MOCJE TPEABAPUTENBHOIO OOCYXKIEHHUS C IEJaroroM ¢ OMopod Ha uX
onucaHus (B TOM YHCIIE: MOJUIMIHUKHA, YCTPOMCTBO BOAOIPOBOJIA, TUAPABINYECKHIMA
IIPECC, MAHOMETP, BBICOTOMEP, MOPUIHEBOM HACOC, apEOMETP), MUCIONb3Ysl 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHMA UM HEOOXoauMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

— TMPUBOAUTH TpPUMEPHl / HAXOAUTh HH(DOpPMAIMIO O TpHUMEpax MPAKTUYECKOTO
UCIIOJb30BaHUS (PU3MUECKUX 3HAHMW B IOBCEJIHEBHOM MHU3HU [UIsl OOecredeHus
0e30MmacHOCTH MpH oOpalleHHMH ¢ OpudopaMu M TEXHUYECKMMM YCTPOMCTBaMH,
COXPAaHEHHUs 3J0pOBbSI M COOJIOACHHS HOPM DKOJIOTUYECKOTO TOBEJACHHUS B
OKPYIKaIOIIEH CPELE;

— OCYILIECTBJISAITH C IIOMOIIbIO Menarora OTOOp HMCTOYHUKOB HH(POpPMAIMU B CETU
NHTEpHET B COOTBETCTBMM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMCIOIIMXCSA 3HAHUM M IIyTEM CPAaBHEHUS pPA3JIUYHBIX HCTOYHUKOB BBIICIATH
MH(pOpMaIIo, KOTOPast SIBISETCS IPOTUBOPEUUBON UITU MOKET OBITh HEJIOCTOBEPHOM;

— HCHOJB30BaTh IIPHU BHIIOJHEHUH YYE€OHBIX 3aJaHUil HAyYHO-TIONYJISIPHYIO JIUTEPATypy
(u3nYecKoro colep)kaHus, CIpPaBOYHBIE MaTepuaibl, pecypcbl cetu HHTepHeT;
BJa/eTh NpUEMaMH KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus MHGOPMALUU U3
OJIHOW 3HAKOBOW CUCTEMBI B APYIYIO;

— co3JaBaTh IO/l PYKOBOJCTBOM Iiefarora ¢ OOCY)XJIEHUEM IUIaHa pabOThl KpaTKue
MMCbMEHHbIE U YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 HCTOYHHMKOB HWH(MOpMALUU
(u3MUecKoro coAep’kaHus, B TOM 4YHCiIE€ NMyOJUYHO JAENaTh KpaTKhe COOOLIEHUs
O pe3yibTaTax TMPOEKTOB WM YYEOHBIX HCCIEAOBAHMIA; MpPU STOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYECHHBIM MOHSATUHHBIN ammapar Kypca (QHU3MKH, CONPOBOXAAThH
BBICTYIUIEHUE NTPE3CHTALUEN;

— TIIpH BBINOJHEHUU y4EOHBIX MPOEKTOB M HUCCIENOBAaHUI MOJ PyKOBOJICTBOM Iejarora
pacnpeenaTb 00s13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMH 3aJjauaMH,
CJIEIUTh 3a BBINOJHEHHEM IUIaHA JEUCTBUM, aJ€KBAaTHO OIIEHMBATh COOCTBEHHBIN
BKJIaJl B JEATEIBHOCTh TPYMIIbI, BBICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE,
YUHUTBIBAsE MHEHUE OKPYKAKOLIUX.

8 KJIACC
[IpenmeTHbie pe3yabTaThl HA 0A30BOM YPOBHE JIOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH
y 00y4aronmxcsi yMeHUM:

— OPHUCHTHUPOBATHCS B TOHATHSX M ONEPHPOBATh MMM HAa 0a30BOM YpOBHE: Macca W
pasMepbl MOJICKYJI, TEIUIOBOE JBHKCHUE aTOMOB M MOJICKYJ, arperaTHbIe COCTOSHHUSI
BEIIECTBA, KPUCTAIUIMYCCKUE U aMOp(HBIC Tea, HACBINICHHBIM W HEHACHINICHHBIH
nap, BIOXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPCHHSS SHEPTHs, TEIUIOBOW JIBUTATEIb;
DIIEMEHTAPHBIA  JJCKTPUYECKUN 3apsill, DJIEKTPUYECKOE II0Jie, MPOBOJHUKUA H
IVDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKHUI TOK, MATHUTHOE TI0JIE;

— pa3nuYarh SBJICHUS IOCIE MPEABAPUTEIHLHOTO OOCYKISHHS C MeJaroroMm (TerioBoe
pacuMpeHue/cxaTie, — TEIUlonepenada, TeIIOBOE  paBHOBECHE, CMaydMBaHHE,
KaNWJUIIPHBIC SIBIICHHS, WCIIApEHUE, KOHJACHCALWs, IUIaBJIICHHE, KPHCTAIUTH3AIHS
(oTBepieBaHME), KWIICHHWE, TeIUionepeaadya  (TEIUIONpOBOIHOCTh,  KOHBEKIIHS,
M3ITy4eHHE); DJCKTPU3ALNS TEll, B3AUMOJICHCTBHE 3apsI0B, ICUCTBHS dIEKTPHIECKOTO



TOKa, KOPOTKOE 3aMbIKAHHUE, B3aUMOJICHCTBUE MAarHUTOB, IEMCTBUE MATHUTHOTO TMOJIS
Ha MPOBOJHUK C TOKOM, DJIGKTPOMAarHUTHAs HWHIYKIMS) 1O ONHCAaHUI0 HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (Pr3ndeckoe
SIBJICHUE;

pacno3HaBaTh ¢ MOMOUIBIO TEJarora MposiBJICHUE MU3YYCHHBIX (PU3NYECKUX SIBICHUMN
B OKPY>KaIOIlleM MUPE, B TOM YHCII€ (PU3MUECKUE SIBJICHUS B IPUPOJE: TOBEPXHOCTHOE
HATSOKEHUE U KaWUIAPHBIC SIBIICHUS B MPUPOJAE, KPUCTAIUIBI B MPUPOJIE, U3ITyUCHUE
Connia, 3aMep3anue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TymMaHa, UHes,
CHEra; DAJIEKTPUUYECKHUE SBICHUS B aTMocdepe, IIEKTPUUECTBO JKUBBIX OPTaHWU3MOB;
MarHuTHoe Tosie 3emuid, Apedd MOJIFOCOB, POJIb MArHUTHOTO TIOJS IS JKW3HU Ha
3emiie, NOJIIPHOE CHUSIHUE; MPU STOM MEPEBOJIUTH MPAKTUUYECKYIO 3a/1a4y B YUEOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA/TIPU3HAKN (DU3HUECKHUX SBJICHHA;

OMUCKIBATH MOJI PYKOBOJCTBOM IeAarora ¢ 0OCyXKJICHUEM IJlaHa pabOThl U3yYCHHBIE
cBOWicTBa Tel U (U3UYUECKUE SBJICHUS, UCHOJIB3Yd (U3UUYECKUE BEIUYUHBI
(Temmneparypa, BHYTPEHHSISI SDHEPTHUs, KOJIUYECTBO TEIUIOTHI, YCIbHAS TEMIOEMKOCTD
BEIIECTBA, yJleJbHAs TEIUIOTa IUIaBJICHUS, YJENbHas TeIioTa MnapooOpa3oBaHus,
ylelbHas TeIIoTa CrOpaHus TOIUIMBA, KOAP(HUIIUEHT MOJIE3HOTO JIEUCTBUS TETIOBOM
MAalllMHbl, OTHOCUTEJbHAs BIAXXHOCTh BO31yXa, JJIEKTPUUYECKHUI 3apsij, cuia TOKa,
AIEKTPUUYECKOE HAMPSKEHUE, COMPOTUBIICHUE TPOBOJIHUKA, YAEILHOE COTPOTUBIICHUE
BEIIIECTBA, pab0Ta U MOIIHOCTh SJEKTPUUECKOTO TOKA); MPU OMHCAHUU TPaBUIBLHO
TPaKkTOBaTh C MOMOIIBIO meaarora (HU3NYECKUN CMBICT HUCIOIb3YEMbIX BEJIUYHH,
0003HaYEHUS U €IUHUIIBI (PU3MUYECKUX BEITUYUH, HAXOAUTH (hOPMYJIbI, CBSI3bIBAIOIINE
JAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Trpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEIUYNH;

OMpeaeNnsaTh MOCJHe NPEeIBAPUTEIBLHOTO OOCYXIEHUS C MEeAaroroM CBOWMCTBa Ted,
busnueckue SBICHUS W MPOIECCHI, UCTIONB3Ysl OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKOW TEOPHH CTPOEHHUS BEIIECTBA, MPUHIIMI CYNEPHO3UIUU Mojei (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsija, 3akoH Oma s ydacTka IIerH,
3akon [rcoyns—J/lenya, 3aKOH COXpAHEHUS! YSHEPTHUH; TP 3TOM HAXOJUTh CIIOBECHYIO
GbOpMYJIUPOBKY 3aKOHA M €r0 MAaTEeMaTUYECKOE BBIpaKEHUE C OMOpoi Ha HUGPOBBIC
o0pa3oBaTeNbHbIE PECYPCHI;

COOTHOCUTH MOJT KOHTPOJIEM meAarora Gpu3ndecKue mporecchl U CBOMCTBA Tell, B TOM
YUCJI€ W B KOHTEKCTE CUTyallM MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, MpH
MOMOIIM TIEJ[arora BBISBIISITh MPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE
n3 1-2 JOrMYecKkux IIaroB C omopo Ha |-2 H3y4YEHHBIX CBOMCTBA (PU3MYECKUX
SIBJICHUM, (PU3NIECKUX 3aKOHOB WJTH 3aKOHOMEPHOCTEH;

pelmath TUNOBbIE pacy€THhIE 3aaud B |—2 NEWCTBUS C OMOPOM Ha alIroOpuTM,
peABapUTEIbHO Pa300paHHBIA COBMECTHO C TMEJaroroM, HCIHOJIb3YysS 3aKOHBI U
dbopmynbl, cBsA3bIBaONIME (U3UYECKUE BEIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS
3a/1a4M 3alUChIBaTh KPATKOE YCJIOBUE, BBISBIISITH HEAOCTATOK JIAHHBIX JJI PEIICHUS
3a/71a4M, BHIOUpATh 3aKOHBI U (HOPMYIIbI, HECOOXOAUMBIE IJIsi €€ pelIeHuUs, MPOBOIUTh
pacu€Thl U CPAaBHUBATDH MOJYUYEHHOE 3HAYCHUE (PU3UUYECKON BETUYUHBI C U3BECTHHIMU
JAHHBIMU;

MMETh NpPEACTaBICHUE O MpoOJeMax, KOTOPbIE MOXHO PEIINTh MpPH MOMOIIU
(¢u3HUEeCKMX METOJOB TIOCJIE€ MPEIBAPUTEIHHOTO OOCYXKICHHS C TIEAaroroMm;
WCTIONB3Yysl OINMCAHWE WCCIEIOBAHUS, BBIICIATh MPOBEPSAEMOE MPEATNOJIOKEHUE,
OIIEHUBATh NPABUIILHOCTh MOPSJIKA IPOBEACHUS UCCIIEIOBAHMS, 1€JIaTh BHIBObI,



YMETh HaXOAHUTh C HCIOJIb30BaHWEM LHU(PPOBBIX 00pPa30BATENBbHBIX PECYPCOB OMBITHI
10 HAOJMIOAEHUI0 (PU3NYECKUX SIBICHUM WM (PU3UUECKUX CBOWCTB Tell (KalnWUISIPHbIE
ABJICHUS, 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro 00bEéMa, TeMIlepaTyphl; CKOPOCTH
npouecca OCTBhIBaHUS/HAarpeBaHUs npu U3ITyYEHUH oT BETa
U3JTy4arolle/morIomaronel  MoBEpXHOCTH;  CKOPOCTb ~ MCHApEHUss BOJbI  OT
TEMIEPATypbl JKUJIKOCTH U Iulomaad €€ TIOBEPXHOCTH; OJJEKTpU3alus Tel MU
B3aUMOJEHCTBUE AIIEKTPUUECKUX 3aps0B; B3aHMMOJECHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MarHUTHBIX IOJE€H IMOCTOSHHBIX MAarHUTOB; JEHCTBUSI MarHUTHOTO
II0JISI Ha POBOJIHHUK C TOKOM, CBOKMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JEKTPOIBUIaTENs
MOCTOSIHHOTO TOKa): (OpMYyIUPOBATh MPOBEPSEMBIE MPEAINOIIOKEHUS, COOUpaTh
YCTaHOBKY M3 MNPEIJIOKEHHOT0 0OOpYyAOBaHUS C ONOPOM HAa CXEMY; ONMCHIBATH XOJI
OmbITa U (HOPMYIHPOBATH BHIBOBI MIOJT PYKOBOJICTBOM I€/1arora;

MMETh TMPEACTABICHUS O HM3MEPEHUU TEMIIepaTypbl, OTHOCUTEIBHOW BJIAXKHOCTHU
BO3/yXa, CHUJIbl TOKa, HAIPsDKEHHS C HUCIOJIb30BAaHUEM AaHAJOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MYECKUX BEJIUYMH; MPU MOMOUIM IeJarora CpaBHUBAaTh PE3YJbTATh
U3MEPEHMH ¢ yu4ETOM 3a/laHHOM aOCOIIOTHON MOTPEIIHOCTH;

IPOBOJIUTH COBMECTHO C IE€JaroroM HCCIEA0BAHNE 3aBUCUMOCTH OJHOU (PU3UUYECKOI
BEJIMYMHBI OT JPYroM C UCHOJIb30BAHUEM TPSIMBIX HM3MEpPEHUN (3aBUCHMOCTh
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA IONEPEYHOIO0 CEYEHUs U
YAEIBHOIO CONMPOTUBJIEHUSI BEIIECTBA IMPOBOJHMKA; CHJIBI TOKA, HMAYIIETO Yepe3
MIPOBOJIHUK, OT HAIpPSKEHUS HA MPOBOJAHUKE; HCCIECIOBAHUE IOCIEI0BATEILHOIO U
MapajyieIbHOr0 COEIUHEHUN MPOBOJHUKOB): IJIAHUPOBATh HCCIEJOBAaHUE, COOMPAThH
YCTAaHOBKY U BBINOJHATH HW3MEPEHHUs M0 PYKOBOJACTBOM I€Jarora, clienys
OpeJI0KEHHOMY IUIaHy, GUKCUPOBATh PE3yJIbTaThl IOJIYyYEHHON 3aBUCUMOCTH B BUJIE
Tabmu W TpaduKoOB, JelaTh BBIBOABI IO pe3yJibTaTaM HCCIEIOBaHMs TOCHe
00CYXKIEHHUS C TICAarorom;

COOTHOCUTh KOCBEHHbIE M3MEPEHHUs (U3NYECKUX BETUYMH (yAelibHas TEeIIOEMKOCTb
BELIECTBA, CONMPOTHUBJICHUE MPOBOJIHUKA, pa00Ta U MOILIHOCTb 3JEKTPUUECKOTO TOKA):
C TMOMONIbIO TEAarora IUJIaHUPOBATh HW3MEPEHHUs, COOUpaTh 3KCHEPUMEHTAIBHYIO
YCTaHOBKY, CJIEys NPEIJI0KEHHON NHCTPYKLIMH, U BBIYUCIISITh 3HAUEHUE BEJIMYMHBI;
coON0IaTh TpaBWiIa TEXHUKH OE€30MacHOCTH TMpu paboTe ¢ J1adopaTOpHBIM
000pyI0BaHUEM MOCJE NMPEABAPUTEIHHOIO O0CYKIEHUS C MEJarorom;

COTIOCTABJIATh C TMOMOUIbIO TEJarora MPUHLMUIBI JACWCTBUS H3YyYEHHBIX MPUOOPOB
Y TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HMX ONUCaHHd (B TOM YMCIIE: CHCTEMaA
OTOIUJIEHUSI JOMOB, TUTPOMETpP, MapoBasi TypOWHA, aMIIEPMETP, BOJBTMETP, CUETUUK
ANEKTPUUECKOM DHEPIrHM, SJIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTesIbHbIE
AIEKTPONPUOOPHI  (IPUMEPBI), AICKTPUUYECKUE TPEAOXPAHUTEIN; DJIECKTPOMArHUT,
ANIEKTPOJBUTATENh MOCTOSSHHOTO TOKA), HCIMOJb3ys METOJAMYECKHE MaTepuabl O
CBOMCTBax (PM3MUECKUX ABJICHUNA U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
pacno3HaBaTh IMOCJE€ NPEIBAPUTEIBHOTO OOCYXKIEHUS C [eJaroroM MpoCThie
TEXHUYECKUE YCTPOMCTBA M U3MEPHUTENbHBIE MPUOOPHI MO CXEMaM M CXEMaTHYHBIM
pUCYHKaM (5KHJIKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP, THTPOMETP, JIBUraTeilb
BHYTPEHHETO CrOpaHusl, 3JIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBbI 3JIEKTPUUYECKHUX
LEenel ¢ MOCIEN0BATEIbHBIM U NapaJUIeIbHbIM COEIUHEHUEM 3JIEMEHTOB, COOTHOCS
YCIIOBHBIE 0003HAYEHHS JIEMEHTOB IEKTPUUECKUX LIETICH;

OPUBOAUTh MPUMEPBI/HAXOAUTh HMHPOPMALMI0 O MpUMepax M[pPaKTUYECKOro
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMW B IOBCEIHEBHOM MXHU3HU [UIsl 00€CIEUEHMs
0e30MacHOCTH MpH oOpalieHUMH ¢ OpudopaMu M TEXHUYECKMMM YCTPOMCTBAMH,



COXPAaHEHHUS 3/I0pOBbs U COOJIOACHHS HOPM 3KOJOTHYECKOIO TMOBEACHUA B
OKPYXaroUIen Cpee;

— OCYIIECTBIJIATH C MIOMOIIBIO MeJarora Mouck uHpopmauu GuU3NIEecKOro CoAaepKaHus
BcCeTu VIHTepHET, Ha OCHOBE HMCEIOUIMXCS 3HAHUM W IYTEM  CpPaBHEHUS
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh HMHPOpPMAIMIO, KOTOpas  SIBJISETCS
IPOTUBOPEUUBON MIIM MOXKET OBITh HETOCTOBEPHOM;

— HCIIOJIB30BATh IIPU BBINOJHEHUH YY€OHBIX 3aJaHUN OTOOpPaHHYIO MEAaroroM Hay4HoO-
NOMYJSIPHYIO JIUTEPATypy (PU3UUECKOTO COAEpXKaHUsS, CIPABOYHBIE MaTepuabl,
pecypcel cetu MHTepHer; BnaaeTp NpUEMAMHM  KOHCIIEKTUPOBAaHHS — TEKCTA,
npeoOpa3oBaHus WH(GOPMALIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO C OMOPOIl Ha
AITOPUTM U YTOUYHSIOIIKE BOIPOCHI NIEAATOra;

— cOo31aBaTh MOJ PYKOBOJCTBOM Iiefarora ¢ o0CyKJIeHHEM IIaHa paOOThl MTUCHMEHHBIC
U KpaTKue YCTHbIE cooOLIeHMs], 060011as nHPOpMaLUIO U3 HECKOJIBKUX HCTOYHUKOB
(u3znyeckoro coaep’kaHus, B TOM YHCIE MYOJIMYHO TMPEACTABIATh PE3YJbTaThl
IIPOCKTHOM WM  MCCIENOBATEIbCKOW  JEATENBHOCTH; IIPU 3TOM TPaMOTHO
UCIIOJb30BaTh M3YUYCHHBIM MOHATUHHBIM anmapatr Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUJIEHUE MPE3EHTALUE;

— MpU BBHINOJHEHUU Y4YEOHBIX IMPOEKTOB U HUCCIAEAOBaHUN (PU3NYECKUX MPOLIECCOB MO
PYKOBOJICTBOM I[I€/larora pacopenessiTh OOsI3aHHOCTH B TPYIIIE B COOTBETCTBUU C
IIOCTABJIICHHBIMM  33Ja4aMU, CJIEIWTh 34 BBIIIOJHEHUEM IUIaHA JCUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBATHO OLIEHWBAaTh COOCTBEHHBIM BKJaJ B JAESITEIBbHOCTDH
IpyIIIbI; BBICTPAMBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHUCTBHUE, MPOSBISAS T'OTOBHOCTb
paspeniaTh KOHQIUKTHI.

9 KJIACC

[IpeameTHbIC pe3ynbTaThl HA 6a30BOM YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD
y 00y4Jaromuxcs YMEHUM:

— OPHUEHTUPOBATHCS B TOHATHUSIX W OMEPUPOBATH UMH Ha 0a30BOM YypOBHE: CHCTEMa
oTcu€Ta, MaTepuajgbHas TOYKA, TPACKTOPHUS, OTHOCUTEIHHOCTH MEXaHUYECKOTO
ABWOKeHUs, nedopmanus (ynpyras, IacTHUecKasi), TPEHHE, YeHmpOCmpeMumenbHoe
YCKOpeHue, HEBECOMOCTh W TEPETPY3KH; IEHTP THKECTH; aOCOTIOTHO TBEPIOE TeEIO,
IEHTP TSHKECTH TBEPIOTO Tella, PaBHOBECHE;, MEXaHWYECKHE KOJIeOaHWS U BOJHEI,
3BYK,  WH(Qpa3ByK W yObTPa3ByK;  JJIGKTPOMAarHUTHBICE  BOJIHBI,  IIKaja
AJIIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M JAIBHO30PKOCTh, CHEKMpbl
ucnyckaunusi u noz2ioweHus; anbda-, 6eta- U raMMa-u3IydeHHs], U30TOMBI, SICpHAS
OHEPTeTHKA,;

— COOTHOCHUTH SIBJICHHUS TIOCJIE€ TPEABAPUTEIBHOIO OOCYXKIEHUS C MeJaroromMm
(paBHOMEpHOE M HEPaBHOMEPHOE MPSIMOJMHEHHOE MABM)KEHHE, PaBHOYCKOPEHHOE
NpsIMOJIMHEMHOE JIBH)KEHUE, CBOOOJHOE MaJeHUE TeJsl, pABHOMEPHOE IBMKEHHE IO
OKPY)XHOCTH, B3aWMOJICHICTBHE TeJl, PEaKTUBHOE JBWKCHHE, KOJIeOATeIbHOE
JIBIDKCHUE (3aTyXarmolue U BBIHY)KJICHHBbIE KoJieOaHMs), PE30HAHC, BOJHOBOE
IBWKCHHE, OTpPaKECHHE 3BYKA, MPSMOJIMHEHHOE paclpoCTpaHEHHEe, OTPAKEHHUE W
NpeoMIICHUE CBETa, TMOJIHOE BHYTPEHHEE OTPAKCHHE CBETa, Pas3lIoKeHHe Oeoro
CBETa B CIIEKTP U CIOKEHHUE CIEKTPaJbHBIX IIBETOB, TUCIIEPCHUSI CBETA, €CTECTBEHHAS
PaZIMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIEKTPa M3IYUYCHHS) 1O OMHCAHUIO
UX XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOUINX JaHHOE
(duznyeckoe sSBICHUE;



— pacrmo3HaBaTh C MOMOINBIO MEAarora MpOsBICHHE W3YYEHHBIX (U3UUYECKUX SBIICHUMN
B OKpY’KarolieM Mupe (B TOM uucie (U3MYecKue SIBICHUS B MPUPOJE: MPWIUBBI U
OTJIMBBI, JBIKeHUE TMaHeT COJHEYHOM CHUCTEMbl, PEAKTUBHOE JBUIKEHUE >KUBBIX
OpraHU3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMH, 3EMJIETPACEHHE, CEUCMHUUYECKHE
BOJIHBI, I[yHaMH, X0, IIBE€Ta TEJ, ONTUYECKUE SBJICHUS B MPHUPOAE, OMOIOTUYECKOE
JEUCTBUE  BUIUMOTO,  YJIbTPA(QHUOIETOBOTO U  PEHTTCHOBCKOTO  M3JIy4YCHUM;
€CTECTBEHHBIN pauOaKTUBHBIN ()OH, KOCMUYECKHUE JIyYH, PAAMOAKTUBHOE HU3IIyYCHHUE
OPUPOAHBIX MHUHEPAJIOB; JCUCTBUE PAJIMOAKTUBHBIX W3JIYYCHUH Ha OpraHU3M
YeJ0BEeKa), MpU 3TOM IMOJ PYKOBOJCTBOM I€Aarora MEPEBOAUTh IPAKTHUECKYIO
3aJaqy B Y4YeOHYIO, BBIACNATH CYIIECTBEHHBIE CBOWCTBA/TIPU3HAKU (PUZNUECKUX
SIBJICHUH,

— ONKCHIBATDH MOJ PYKOBOJCTBOM IeJarora ¢ o0CyxJeHueM IuiaHa padoThl U3yUYEHHBIE
CBOMCTBaA TeN U (PU3MUECKUE SBICHUS, UCTIOIb3Ys (PU3NUECKHE BEIUUMHBI (CpEqHSs U
MIHOBEHHasi CKOpPOCTb Te€jJa NpH HEPAaBHOMEPHOM JIBHJKEHHH, YCKOPEHHE,
NEPEMEIICHUE, IMYTh, YIJOBas CKOPOCTh, CWJa TPEHMUS, CWIA YIPYroCTH, CHUja
TSKECTH, YCKOPEHHE CBOOOJHOTO MaJeHMsI, BEC Tella, UMITYJIbC Tejla, UMITYJIbC CHIIBI,
MeXaHWYecKasi paboTa U MOILIHOCTb, MOTEHIMAJIbHAS HHEPIrHs Teja, MOJAHATOTO Hal
HNOBEPXHOCTBIO 3€MJIM, NOTCHLIMAJIBbHAS 3HEPrUs CKATOW NPYKUHBI, KUHETUYECKas
SHEPrus, MOJIHASI MEXaHWYEeCKas SHEprus, MepuojJ U YacToTa KOJeOaHWi, IiIuHa
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, NIOKA3aTEIb MPEIOMIICHUS
Cpenibl); MPU ONUCAHWU C MOMOIIBIO YUYUTENS MPaBUIBHO TPAKTOBATh (PU3UYECKHIMA
CMBICJI UCIOJIB3YEMBIX BEIMYMH, O003HAYEHUS U €AUHUIBI (PU3UYECKUX BEJIHYHUH, C
OMOpO HAa METOAMYECKUX MaTepual HaXOAWTb (POPMYJIbI, CBS3BIBAIOUIUE JAHHYIO
(U3MYECKYI0 BEJIIMYMHY C JIPYTUMU BEIUYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

— XapaKTepu30BaTh MOCJE MPEABAPUTEIHHOIO OOCYKICHHS C NeJaroroM CBOWCTBA Tell,
(u3nyeckue SIBICHUS M TMPOLECCHI, UCMHOJIb3Ysl 3aKOH COXPAHEHMsI SHEPTUH, 3aKOH
BCEMHUPHOTO TATOTEHUS, MPUHLHII CYNEPIO3ULMHU CHJI, MPUHLIUII OTHOCUTEIBHOCTH
lanunes;, 3akoHbl HbIOTOHA, 3aKOH COXpPAaHEHUSI HMMIYJIbCA, 3aKOHbI OTPAKECHUS U
MPEJIOMJIEHUSI CBETAa, 3aKOHBI COXPAHEHMS 3apsIoOBOIO M MAacCOBOTO YHUCEN MpHU
AJIEPHBIX PEaKUUsX; MPU ITOM HAXOAMUTH CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA U €ro
MaTeMaTUYECKOE BBIPAKEHHUE C OTIOPOI Ha IM(PPOBBIE 00pa30BATEIbHBIE PECYPCHI;

— COOTHOCHTH IOJ] KOHTPOJIEM Tefarora (pu3nyeckue Mporecchl U CBOMCTBA Tel, B TOM
YUCJIE U B KOHTEKCTE CUTYyalMil NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH
[IpY IOMOIIM TIe1arora NPUUYUHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH OOBACHEHUE U3 2—
3 JOTMYECKHUX IIaroB ¢ OMOPOi Ha 2—3 M3yUYEHHBIX CBOWCTBA (DU3UYECKUX SIBJICHU,
(u3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pelaTrh THUIIOBBIE pPAacy€THBIE 3aJauyd B |—2 JEHCTBHS C OMNOpPOM Ha aIrOpUTM,
IpelBapuUTEIbHO Pa300paHHBIA COBMECTHO C, HCIOJIb3Yd 3aKOHBI U (HOpPMYJIbI,
CBA3bIBaIOIME (U3MYECKUE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3aJa4yd
3aMKUChIBaTh KPaTKOE YCIOBUE, BBISBISATH HEAOCTAIOIIME WU W30BITOYHBIE JAHHBIE,
BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JISi PEUIeHUs, TPOBOJUTH PACUETHI U
OLICHMBATh C T[OMOIIbIO YYMUTENs PEATUCTUYHOCTh TOJIYYEHHOTO 3HAYEHUS
(bu3HYeCKO BEIIMYUHBI,

— HMETh MPEIACTaBIECHUE O MpodiemMax, KOTOPbIE MOYKHO PpElIUTh MpPH ITOMOIIH
(U3NYECKUX METOI0B; UCIOB3YS ONMKUCAHUE HCCIEA0BAHNUSA, IOCTE MPEABAPUTEIHLHOTO
00CYXJIEHHsI C I€aroroM BBIICNATH IPOBEPSIEMOE MNPEAINOJIOKEHUE, OLEHUBAThH



MpPaBUIBLHOCTh  TOPSIAKA ~ TPOBEIACHUS  WMCCIIENOBAaHUS,  JelaTb  BBIBOJBI,
MHTEPIPETUPOBATH PE3YJIbTATH HAOIIOICHUIA U OTIBITOB;

YMETh HaXOAWTh C MCTOJB30BaHHEM IU(PPOBHIX 00pa30BaTEIBLHBIX PECYPCOB OMBITHI
no HaONIOJIEHUI0 (U3MYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB Ten (M3ydeHHE
BTOporo 3akoHa HblOTOHA, 3aKOHA COXpaHEHHWsS SHEPTrUU; 3aBUCHUMOCTb IMepuoja
KOJeOaHUM TPYXKUHHOTO MAsTHHUKA OT MAacChl Tpy3a MU JKECTKOCTH MPYXKUHBI U
HE3aBUCUMOCTh  OT  aMIUIMTYAbl  MalblX  KoJieOaHWH;  MpAMOJUHEHHOE
pacnpocTpaHEeHUE CBETa, Pa3joKEeHHE OeNoro cBeTa B CHEKTP; M3YYEHUE CBOMCTB
M300paKeHUsI B IJIOCKOM 3€pKajie U CBOMCTB M300paKeHUsI MpeaMeTa B cOOMparoen
JIuH3e; HAOMIOJCHUE  CIUIONMIHBIX W JIMHEWYaThIX  CIEKTPOB  WBIIYUYECHUS):
CaMOCTOSITENIbHO CcOOMpaTh YCTAaHOBKY U3 HM30BITOYHOTO Habopa 00OpyIOBaHUS C
OTIOPOM Ha CXEMY; OIMHMCHIBATH XOJI ONBITA U €T0 PE3yIbTaThl, (HOPMYIUPOBATH BHIBOIBI
M0J1 PyKOBOJICTBOM I1€/1arora;

MPOBOAUTL MPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX H3MEPEHUM, OMNpeNensis CpeaHee
3HAUCHHUE H3MEPSEMON BEIUYUHBI ((OoKYCHOe paccmosnue cobuparoujeli aTUH3bL);
000CHOBBIBaThH BBIOOP crIoc00a U3MEPEHUS/U3MEPUTEIIBHOTO MTPUOOPa;

IPOBOJUTH COBMECTHO C TIEJaroroM UCCJIEI0BAHUE 3aBUCUMOCTEH (DHU3UUECKUX
BEJIMYMH C MCIOJb30BAaHUEM NIPSIMBIX U3MEPECHHH (3aBUCHMOCTh ITyTH OT BPEMEHHU TIPH
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HaudallbHOM CKOPOCTH; TMepuojia KoJieOaHUi
MaTeMaTUYECKOr0 MasiTHUKA OT JUIMHBI HUTH; 3aBUCMMOCTHU YyIJjla OTPaXEHUs CBETA OT
yria MajJeHus W yria NpejIoMIIeHUs OT yIJla MaJeHHs): Hocie OOCYKIEHUs MOJ
PYKOBOJICTBOM MeJarora IUIAHUPOBAaThb MCCIEIOBAaHUE, COOMpPATh YCTaHOBKY,
(buKCcHpoOBaTh PE3yNbTaThl MOTYYEHHON 3aBUCHUMOCTU (PU3UYECKUX BEIUYMH B BHJIC
TaOJUIl U TPaPHUKOB, JAEJIaTh BHIBOBI IO pe3yIbTaTaM UCCIICI0BaHMUS;

COOTHOCUTh KOCBEHHBIC H3MEpEHHUS (PU3NYECKUX BEIWYUH (CpedHsisi CKOPOCTh U
YCKOPEHHE TeJia MPU PaBHOYCKOPEHHOM JIBMKCHHUH, YCKOPEHHUE CBOOOAHOTO TaJACHMUS,
KECTKOCTh TPYXKHUHBI, KOIDPHUIIMEHT TPEHUS CKOJBXKEHUS, MEXaHWUYeckas paboTa
Y MOIIHOCTh, YacTOTa M TMEpUOJ] KOJICOAHU MaTEeMaTUYeCKOr0 W TMPYKHUHHOTO
MasiTHUKOB, ONTHYECKas CHUJIa COOUpAIONICH JIMH3bI, PAJAUOAKTUBHBIA (OH): C
MOMOINIBI0 TIeJarora IUJIAHUPOBATH HU3MEPEHUS; COOUpaTh HSKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBITIOJHATH U3MEPEHHUSI, CICAYS MPEIOKEHHON HHCTPYKIIMH; BRIYUCTISATH
3HaYEHUE BEJIMYMHBI U aHAJM3UPOBATH MOJTYUYEHHbBIC PE3YJIbTAThl C YUETOM 3aJaHHOU
IIOI'PEITHOCTH U3MEPEHUN;

coOMo/IaTh TpaBWJIa TEXHUKH OE30MacHOCTH TMpu paboTe ¢ J1abopaTopHBIM
00opyI0BaHUEM TIOCIIC TIPEABAPUTEIILHOTO 00CYKICHHUS C Ie1aroroMm;

COTIOCTaBIIATh C TIOMOIIBIO TEIarora OCHOBHBIC MPHU3HAKH H3YyUYCHHBIX (HU3UYECKUX
MOJIeJIe: MaTepualibHasi TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYCHYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, [UIaHeTapHasi MOJENIb aTOMa, HYKJIOHHAsI MOJIEJ b aTOMHOTO
AJipa C ONOPOM Ha METOAMYECKHE MaTepualbl;

XapaKTepru30BaTh TMOCJE MPEABAPUTEIBLHOIO OOCYXIEHHUS C IEJaroroM MPUHIIUIBI
JIEUCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPO HA UX OTHCAHUS
(B TOM uucIe: COUIOMETpP, JATUYUKHU TMOJOKEHUS, PACCTOSIHUSL U YCKOPEHUSI, PaKeTa,
9XOJIOT, OYKH, TEPUCKOI, (oTroanmapar, ONTHYECKHE CBETOBOMABI, CIEKTPOCKOII,
I03UMETp, kKamepa Bunbcona), ucnonb3yst un@poBsie 00pa3oBaTeNIbHBIE PECYPCHI;
WCIIONB30BaTh IOJI PYKOBOJCTBOM MEAarora CXe€Mbl K CXEMaTUYHbIE PHUCYHKHU
U3YYEHHBIX TEXHUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTHUECKUX
IPOLIECCOB MPHU PEIICHUH Y4YEOHO-TIPAKTUUYECKUX 3aJlay; ONTHUYECKHE CXEMbl JIs
MOCTPOEHUS U300pAKEHUI B IJIOCKOM 3€pKajie U COOMpAroLeH JIUH3E;



OPUBOIUTh NPUMEPBI/HAXOAUTh HWHPOPMAIMI0O O TpUMEpax MPaKTUYECKOro
UCIOJb30BaHUS (PU3MUECKUX 3HAHMW B IOBCEIHEBHOM MXHU3HU Uil OOecredeHMs
0e30MmacHOCTH MpH oOpalleHMH ¢ OpudopaMu M TEXHUYECKMMH YCTPOMCTBaMH,
COXPAHEHHUsl 3JI0pOBbs U COOJIOZACHMS HOPM 3KOJOTHYECKOIO IOBEACHUSA B
OKpY>KaroIlen cpene;

OCYIIECTBIIATh IO/ PYKOBOJICTBOM Il€Aarora IOUCK HH(OpMaLUU (PU3NIECKOTO
cofiep>kanusi B ceT MHTepHET, caMOCTOSATENbHO (DOPMYIHPYsT MOUCKOBBIA 3ampoc,
HAXOJUTh MyTHU ONpPEAENECHUS TOCTOBEPHOCTH IMONYYCHHON MH(OpMannu Ha OCHOBE
MMEIOIIMXCS 3HAHUI U TONOJHUTEIbHBIX HCTOYHHUKOB;

WCIIOJIb30BaTh MPY BBHIMOJIHEHUN YYEOHBIX 33aJlaHU OTOOPAHHYIO MEeIaroroM Hay4HO-
HOMYJIAPHYIO JIUTEpaTypy (U3MYECKOro COAepkKaHMsl, CIIPaBOYHbIE MaTepHalbl,
pecypcsl cetn MHTepHeT; BnaaeTh NpuéMaMU  KOHCIEKTHPOBAHMSI TEKCTa,
npeodpazoBaHusl MHGOPMALMU U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0 C ONOPOIl Ha
QITOPUTM M YTOYHSIOIIKME BOIPOCHI II€1arora; co3jAaBaTh IO PYKOBOACTBOM
nejarora ¢ oOCYXJIEHUEM IUIaHa pabOThl NMHUCbMEHHBIE M YCTHBIE COOOIIEHMS Ha
OCHOBE HH(OpPMAlUM U3 HECKOJbKUX HCTOYHHKOB (DU3MUECKOTO COACpKAHMS,
nyOJMYHO  TMPEACTAaBIATh  PE3yJbTaThl MPOEKTHOW WM  MCCIIEIOBATEIbCKON
JEeSATEIbHOCTH; MPU 3TOM IPAMOTHO MCHOJB30BATh U3yYEHHBIN MOHITHIHBIN anmapar
M3y4aeMOro paszzesa (pU3uKHU U COIPOBOXKIATh BBICTYIUIEHHE MPE3EHTALMEN C yUETOM
OCOOEHHOCTEN ayAUTOPUH CBEPCTHHUKOB.
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