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COJAEPKAHUE YYEBHOT' O KYPCA "PEHIEHME 3AJIAY 110 ®U3UKE"

8 KJIACC

BBenenue. BHyTpeHHss1 JHeprus

Pemenne xayecTBEHHBIX 3a1a4 10 TeMe «BHyTpeHHss 3Heprus». Kak pemars 3agaun Ha
pacdyeT KOJMYECTBA TEIUIOTHL. TeruIoNnpOBOJHOCTb, KOHBEKIMS, HW3JIydeHHE. BHyTpeHHs
sHeprus. TemnonpoBOJHOCTh, KOHBEKIUS U U3JIYyYEHHE KaK CIIOCOObI M3MEHEHUs BHYTpPEHHEH
JHEPIHUH.

N3meHeHnne arperaTHbIX COCTOSIHMI BelecTBa

ArperatHble CTOsHMs BemlecTtsa. llnmaBanume W OTBepAeBaHME KPUCTAUIMYECKHUX TEIL
VYuuMcsi cunTath rpagUKy TUIABJICHUS. YJebHas TEIUIOTa IUIABJICHUs. YUYUMCS peliaTh 3a1adyu
MOBBIIIEHHONW CJIO)KHOCTH Ha ypaBHEHHE TeruioBoro Oananca. Mcmapenue. HachblmeHHbll u
HeHachllleHHbI nap. Kunenune. OnuMmnuazHble 3a7auyd Ha ONpeesieHUue BIAKHOCTH BO3/AyXa.
Pa3znuunble cniocoObl onpeaenaeHus] BIAKHOCTH M y4eT €€ B peajbHOU >ku3HH. PaboTa rasa u
nmapa npu pacmupeHuu. Jlpurarenb BHyTpeHHero cropanus. KIIJ[ TermoBbIX aBHUTaTenei.
Pa3znnunble criocoObl penieHus 3K0JI0rMu4ecKuX mpoosem.

DJIeKTpUYecKHe siBJIeHUs!

OnekTpusanys Tejl. OJEKTPUYECKHE TOJII M MX BO3JEHCTBHE HA OKPYXKAIOLIYI CpEeny.
DNEeKTpUYECKUd TOK. JJeKkTpuueckue menu. JlelcTBus snexktpudeckoro Toka. Cuma Toka.
HamnpsikeHne u conmpoTHBIIEHHE IEKTPUYECKOro ToKa. 3akoH Oma Juisl ydacTKa dJIEKTPUYECKON
nenu. Pacuer memnei ¢ mocienoBaTeIbHBIM COSTUHEHWEM MPOBOJIHUKOB. PaboTa W MOIIHOCTH
AJEKTPUYECKOTO ToKa. HarpeBanwe NPOBOJHHUKOB AJIEKTPUUECKUM TOKOM. 3akoH Jlxkoyis-
Jlenna. KII/] smekTpryeckux nenen mpu HarpeBaHUM Y IUIABJICHUN KPUCTAJUIMYECKUX TEJ.

JIEKTPOMATHUTHBIE SIBJCHHUS

MarnuTHoe noJsie Toka. MarautHoe noJie 3emiu. JlelicTBME MarHUTHOTO TOKA Ha MPOBOJIHUK
C TOKOM. OKCHEpPUMEHTaJbHbIE 3aJauyd. OJEKTPOJIBHUIATENb  IOCTOSHHOTO TOKA.
DKcrepuMeHTallbHasg cOOpKa U UCTBITaHUE IEKTPOABUTATENS.

CeeToBbIe sIBJICHHUS

Hcrounuku cBera. VckycCcTBEHHbIE W €CTeCTBEHHbIC. [IpsiMosMHENHOE pacnpocTpaHeHHEe
ceera. OrpakeHue cBeTa. 3aKOHbI OTpaxkeHUs cBeTa. l3o0pakeHHe B TUIOCKOM 3epKalie.
[Ipenomnenue cera. 3akoHbl npenaomieHus. JIunssl. [locTpoenne u3oOpakeHUus NPEeIMETOB B
JIMH3aX.



IVIAHUPYEMBIE PE3YJBTATbBI OCBOEHUSI YYEBHOI'O KYPCA
"PEHIEHUE 3AJJAY IO ®U3UKE" HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHBI

1) naTPHOTHYECKOT0 BOCIIMTAHUS:

IIPOSIBJIEHUE MHTEpPECa K MCTOPUM M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
¢bu3nveckoil HayKH;

LIEHHOCTHOE OTHOLIEHHUE K JIOCTHKEHUSIM POCCUICKUX YUEHBIX--(PU3UKOB;

2) rpaKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TFOTOBHOCTb K aKTUBHOMY yY4acCTHIO B 00OCYKJIEHUH OOIIECTBEHHO 3HAYMMBIX U 3TUYECKUX
po0JIeM, CBS3aHHBIX C TPAKTHYCCKUM TPUMEHEHUEM JIOCTHKCHHUN (DU3HKWY;
OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX PUHIIUIIOB B A€ATEILHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIUTAHMUSA:

BOCHPUATHE ICTETUUECKUX KAaueCTB (PU3NUECKON HAYKHU: €€ TapMOHUYHOTO OCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOT'0 MO3HAHMA:
OCO3HAHME LIEHHOCTH (PM3WYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHENIIEH COCTABIISIFONIEN KYJIbTYPBI;

pa3BUTHE HAYYHOU JH0O03HATEIHLHOCTH, HHTEPECA K MCCIIEI0BATEIbCKON JeSITENbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSl M IMOIMOHAJILHOI0 0J1Ar0NOJy YU

OCO3HAHME ILIEHHOCTH Oe30rmacHoro oOpasza >XKM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTH TMpaBWJl 0O€30MacHOTO TMOBEACHHS Ha TpaHCIOpTe, Ha JIOporax, ¢
AIIEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIIOBHUSX;

c(hopMHUPOBAHHOCTh HaBbIKa peiekCHu, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
K€ IIpaBa y Apyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

AaKTUBHOE y4yacTHe B pPEUICHUH MPaKTUYECKUX 3a/a4 (B paMKax ceMbH, 00pa3oBaTeIbHON
OpraHu3aliy, Topoja, Kpas) TEXHOJIOTHYECKON U COLMaIbHON HaNpaBiIeHHOCTH, TPEOYIOIIUX B
TOM 4Hucie U GU3NYEeCKUX 3HAHUM;

MHTEpPEC K MPAKTUUYECKOMY U3YYEHUIO MPOeCcCcHii, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0JIOTNY€CKOr0 BOCIIMTAHUA:

OpUEHTAllMsl Ha MpUMEHEeHHe (U3NYECKUX 3HAHWM JUIs pelleHds 3agad B o00JjacTu
OKpYXarollel cpenpl, UIAHUPOBAHUSA MOCTYIKOB U OLIEHKH MX BO3MOJKHBIX IMOCIEICTBUM IS
OKpYXaroLlEel Cpebl;

OCO3HaHHE TTI00aJIHLHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM U MyTel UX pelleHHs;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOI CPebI:

MOTPEOHOCTh BO B3aMMOJICHCTBUM IMPH BBINOJHEHUH HCCIEIOBAHUNH M MPOEKTOB
(buznyecKoil HaNPaBJICHHOCTH, OTKPBHITOCTD OMBITY M 3HAHUSIM JIPYTHX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JeATEIbHOCTh;

MOTPeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4ucie (HOpMyIHpOBaTh UIACH,
MIOHSATHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

OCO3HaHME JePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTu (PU3UKH;

TJIAHUPOBAHKME CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PH3NYECKUX 3HAHUM;

CTpEeMJICHHE AaHalU3UpPOBaTh M BBIABIATH B3aMMOCBSI3U MPHUPOJBI, 0OIIecTBa U
HSKOHOMHKH, B TOM UHUCJIE C UCTIOJIb30BAaHUEM (PUBNIECKUX 3HAHMIA,

OLIEHKA CBOMX JEHCTBUM C y4€TOM BIMSHHUS HAa OKPYXKAIOIIYIO CPely, BO3MOXKHBIX
rI100aTBHBIX TOCIEICTBUH.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynbrare ocBoeHmsi yuyeOHOro Kypca «PemieHue 3agad mo (u3uKe» Ha ypoOBHE
OCHOBHOTO 0011ero obpasoBanus y oOydvaromerocst OyayT copMHupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAMONINE MO3HABaTeIbHBIE  YHHBEpCAIbHBIE  Yy4eOHbIe JEHCTBHS,



KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC Y4eOHBIC JCHCTBHUS, PETYISTUBHBIC YHUBEPCAIbHBIE
yueOHbIC ACUCTBHS.

Ilo3HaBaTeIbHBIE YHHBEPCAIbHbIE YUeOHbIE el CTBUS

ba3oBble Jiornyeckue 1ecTBUA:
® BBISBJIATH U XapaKTEPHU30BaATh CYIIECTBEHHBIC MPU3HAKUA OOBEKTOB (SIBJICHUN);
e YCTaHABJIMBATh CYIIECTBEHHBIM TMPU3HAK KIACCU(PHUKAIIMU, OCHOBAHUS JJIsi OOOOINCHUS H
CpaBHCHHS,
® BBLISBJIATH 3aKOHOMEPHOCTH M IPOTUBOPEYHUS B paccMaTpuBacMbIX (DakTax, MaHHBIX H
HAOIIOJICHUSIX, OTHOCSAIIUXCS K (PU3NICCKUM SIBIICHUSIM;
® BBLISBJIATh NPUYMHHO--CIICJCTBCHHBIC CBSI3W TPH WM3YYCHHH (DHU3UYECKHX SBICHUH W
MIPOIIECCOB, JICIATh BEIBOJIBI C HCITOJIb30BAHUEM JICTYKTUBHBIX U MHIYKTUBHBIX YMO3AKITIOUCHUH,
BBIJIBUTATh THIIOTE3bI O B3AUMOCBSI3SIX (DU3MUECKUX BEITUIHH;
® CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pemieHus y4eOHOHM Qu3ndeckoil 3anaun (cpaBHEHHE
HECKOJIbKUX BAPUAHTOB pEILEHUs, BbIOOp Haubojiee MOIXOASIIEr0o ¢ y4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTECPHECR).

Ba3oBble uccienoBare/ibcKkue A1eiCTBUA:
® HCIIOJIH30BATh BOMPOCH! KaK MCCIIEIOBATEILCKII HHCTPYMEHT TIO3HAHMUS,;
® TIPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY TIUIaHY OTIBIT, HECIOXHBIM (U3HUECKUI
AKCIIEPUMEHT, HEeOO0IbIIIOE HCCiel0BaHne (PU3NYECKOTO SIBICHHUS;
® OIICHWBATh HA MPUMEHUMOCTh W JIOCTOBEPHOCTh HWH(POPMAIMIO, TOJYYEHHYIO B XOJE
WCCTIe0BaHUS UIIH SKCTIEPUMEHTA;
® CaMOCTOSITENHHO (POPMYIHUPOBATH OOOOIIEHUS W BBIBOJBI 1O pe3yibTaTaM MPOBEAEHHOTO
HaOJI0ICHUS, OTIBITA, UCCIICIOBAHMS,
® TIPOrHO3MPOBATh BO3MOXHOE JalibHEHIee pa3BUTHE (U3MUECKUX TPOIECCOB, a TaKXKe
BBIJIBUTaTh MPEIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:
® NPUMEHATHb pa3WYHbIE METOMAbl, WHCTPYMEHTBHI M 3allpoChl MNpH TIOHCKE U OTOOpe
WH(pOpMAIIUK WU TaHHBIX C YIETOM MPEUIOKEHHON YIeOHOM PU3NUECKO 3a/1auH;
® aHAIM3HUPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATh UH(DOPMALIUIO PA3TUYHBIX BUJOB U
(dbopM mpecTaBICHHUS;
® CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAIbHYIO (GOpMy TMpelacTaBieHHus HHGOpMALUU U
WUTIOCTPUPOBATH pelIaeMble 33[jauld HECIOKHBIMU CXEMaMH, AUarpaMMaMiu, UHOU rpadukoi u
UX KOMOMHAIUSMHU.

KoMMyHMKaTHBHbIE YHUBeEpPCAJIbHbIE y4eOHbIe 1eHCTBUSA:

e B XoJe oOCyxkIeHHs y4eOHOTO MaTepuania, pe3yiabTaToB JIaA0OpaTOPHBIX padOT U MPOEKTOB
3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYX/JaeMOW TeMbl U BBICKA3bIBaTh WJICH, HAlICJICHHbIC Ha
pelIeHre 3a1a4uu U oiiepKaHue 01arokeaaTeIbHOCTH OOICHHUS;
® COIOCTaBJISTh CBOU CYKICHHS C CYKICHHUSIMH APYTUX YYaCTHHUKOB AHMANora, 0OHApY>KHUBATh
pasnuyue U CXOCTBO MO3UIIHIA,
® BBIpaXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;
e TyOJWYHO TPEACTABIATH PE3YIbTATHl BHIMIOJHEHHOTO (PU3MUECKOTO OTMbITa (IKCIEPUMEHTA,
UCCIIeIOBAHUS, POCKTA);
® TIOHMMATh W HCIIOJIb30BAaTh MPEUMYIIECTBAa KOMAHAHOW U WHAMBUAYaTbHON pPabOTHI TpH
pelIeHnH KOHKPETHON (hrU3HUecKoil mpoOiIeMbl;
® TPUHUMATH IEU COBMECTHON NEeSTENbHOCTH, OPTaHU30BBIBAThH JCHCTBUS MO €€ TOCTHKEHHUIO:
pacmipenensatb pojHu, oOCYKIaTh MPOLECCHl U Pe3ylbTaThl COBMECTHOW paboThl, 0000ImaTh
MHEHUSI HECKOJIbKUX JTFO/ICH;
® BBHIMOJHATH CBOKO 4YacTh pabOTHI, JOCTHras KadeCTBEHHOTO pe3ylbTara IO CBOEMY
HaMpPAaBJICHUIO U KOOPJIUHHUPYS CBOU JACUCTBUS C JPYTUMHU WICHAMU KOMAH/IBI,
® OIICHMBATh KAauyeCTBO CBOErO BKJIaga B OOMIMI MPOIYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.



PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranusanus:
® BBIABIATH NPOOJEMBI B JKU3HEHHBIX M Y4YEOHBIX CHUTYAIMsX, TPEOYIOUIMX JUIS pPELICHHUs
(bU3NIEeCKUX 3HAHUM;
® OpUEHTHPOBATHCS B PA3IMUHBIX MOJXO0AAX MPUHATHUS PEIICHUN (MHAUBUAYAIbHOE, IPUHATHE
pellieHus B IpyIIie, IPUHITHE PELLIEHUI IPYIIoif);
® CaMOCTOSITENIBHO COCTABJIATH AQJITOPUTM pEIIeHUs (U3NYECKON 3aJaud  WIM IUlaHa
UCCIEOBAaHUS C y4ETOM MMEIOIIUXCS PECypcoB U COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHpPOBaTh MpeAIaraéMble BaApUaHThl pEILICHUM;
e jenaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 3a PEILLEHHE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIH HHTEIEKT:
e J1aBaTh aJICKBATHYIO OLIEHKY CUTYaIlMH U MpeAararh 1jaaH e€ N3MEHEHUs;
e OOBSACHATH MPUYMHBI JOCTUXKEHHS (HEZOCTHIKEHHUS) pe3yJbTaTOB MAEATEIbHOCTH, JaBaTh
OILIEHKY IPUOOPETEHHOMY OIIBITY;
® BHOCHTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHUS (U3NYECKOTO
HCCIIEIOBAHUSI WJIM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIHCTB, M3MEHUBIIMXCS CUTYalluH,
YCTaHOBJIEHHBIX OLIMOOK, BOHUKIINX TPYIHOCTEH;
® OIICHMBATH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBHUSM;
® CTaBUTh ce0sl HA MECTO APYroro 4ejaoBeKa B XOJI€ CIopa MM JUCKYCCHU Ha HAydHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;
e TpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpHU PElIeHUH (PU3NYECKUX 3a]ad WIH B YTBEPKICHUSIX
Ha Hay4YHbIE TEMBI U TAKOE XK€ IPaBO APYIoro.

NPEAMETHBIE PE3YJIbTATBI

K koHIy 00y4eHus B 8 kijiacce mpeaMeTHbIC pe3ylibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:
® JCITOJIb30BATh MOHITHS: MAcca U pa3Mepbl MOJIEKYII, TETIOBOE JIBKCHHUE aTOMOB U MOJICKYJT,
arperaTHbIe COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKHE W aMOp(HbIC Tena, HACHIICHHBIH U
HEHACHIIEHHBIN Tap, BIAKHOCTh BO3[yXa, TEMIEpaTypa, BHYTPCHHSS OSHEPTHUs, TEIUIOBOM
JIBUTATEIlb, SJIEMEHTAPHBIA O3JICKTPUYCCKUN 3apsl, JJIEKTPHUUECKOE II0JIe, IMPOBOJHUKU H
JMAJIEKTPUKH, IOCTOSTHHBIH JIEKTPHUYECKUI TOK, MArHUTHOE TI0JIC;
e paznuuaTh sBICHHA (TEIUIOBOC pACHIMPEHWE W CKaTHe, TeIvlonepeaaya, TelIoBOe
paBHOBeCHE, CMavyHMBaHWE, KAINWUIAPHBIC SBJICHUS, HCIApPCHUE, KOHJICHCAIWs, ILIaBICHHE,
KpucTayuu3anus (OTBEplIeBaHKE), KHIICHHE, TeIionepeaaya (TerIonpoBOIHOCTh, KOHBEKIIHS,
W3IYYCHHUE), AICKTPHU3AIMS TEJ, B3aUMOJICHCTBHE 3apsiliOB, JNEHCTBUS AIICKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHKE, B3aUMOJICHCTBHE MAarHUTOB, JICHCTBUE MAarHUTHOTO TIOJIsI HA MIPOBOJIHUK C
TOKOM, JJIEKTPOMAarHUTHAs WHAYKIIHMS) MO OMHCAHUIO UX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBIICHUE;
® paCIO3HaBaTh MPOSBJICHUE W3YYCHHBIX (PU3MUECKUX SIBIICHUI B OKPYKAIOIIEM MHpE, B TOM
yrcne Gu3ndeckue sBICHUS B PUPOJIE: MOBEPXHOCTHOE HATSHKEHHUE M KaUJUIPHBIC SBJICHUS B
MpHUpO/ie, KPUCTAIIIBI B MpHpoae, uznydenne ColnHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3HI,
oOpa3oBaHHE pOCHI, TyMaHa, MHEsl, CHeTa, dJICKTPUYECKUE SBICHHS B aTMOc(hepe, TEeKTPUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE TOJEe 3eMiu, Apeiid MOJIOCOB, POJIb MAarHUTHOTO MOJS s
KU3HU Ha 3emiie, MOJSpPHOE CHUSIHHUE, TIPU ATOM MEepPEeBOAUTH MPAKTHUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBICHHIA,
® OMHCHIBATh W3YyUYEHHBIE CBOWCTBA TeN W (DU3MUECKUE SBIICHUS, HCIOJB3YS (U3HUECKUe
BETTUYMHEI (TEMIIepaTypa, BHYTPEHHSIS YHEPTHsl, KOJTHMYECTBO TETUIOTHI, YAEIbHAS TEIIOEMKOCTh
BEIIECTBA, yAENbHAS TEIUIOTa IUIABJICHUSA, yJedbHas TEIIoTa MapooOpa3oBaHuUs, yJeNbHAS
TEIUIOTa CrOpaHWs TOIUIMBA, KOA(M(GUIMEHT TOJIE3HOTO JICHCTBUS TEIJIOBOM MAaIIWHBI,
OTHOCHUTENIbHAs BIAXXHOCTh BO3[yXa, OJJCKTPUYECKUN 3apsl, CWIa TOKa, JIEKTPHUYECKOe



HanpsDKeHHEe, COMPOTHUBIICHUE IPOBOJHUKA, YIEIBHOE CONPOTHBICHHE BEIIECTBa, paboTa U
MOIITHOCTh AJIEKTPUYECKOTO TOKA), MPU ONMUCAHUU TPABHIIBHO TPAKTOBATH (PU3MUYECKHI CMBICI
UCTIOJIb3yEMbIX BEIMYUH, 0003HAYCHHUS M €AUHUIIBI (PU3MUYECKUX BEJINYHMH, HAXOAUTH (POPMYIIBL,
CBSI3bIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOHUTH TpaduKu
M3YyUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIMUHH;

® XapaKTepHU30BaTh CBOWCTBA Tell, (M3WYECKHUE SBICHHUS M TPOLIECCHI, MCIIOJNB3YsI OCHOBHBIC
MOJIOKEHHSI ~ MOJICKYJISAPHO--KHHETUYECKOH  TEOPUM  CTPOCHHUS  BEIIECTBA,  IPUHIHI
CYIIEPIIO3HIINY T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma ist
ydJacTKa 1emu, 3akoH Jhkoyns—JIeHia, 3akoH cCoXpaHeHus! SHEPTUH, IIPHA ITOM JIaBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA M 3aMMCHIBATh €0 MAaTEMaTHUECKOE BBIPAXKECHUE;

e 00BACHATH (PU3MUYECKHE TPOLIECCHl M CBOWCTBA TEJ, B TOM YHCJE W B KOHTEKCTE CHUTYalui
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATh NMPHUUYNHHO-CIIEICTBEHHBIE CBS3H, CTPOHUTH
o0BbsicHeHHe M3 1—2 JOrMYecKHX IIaroB ¢ ONOpoi Ha 1-2 M3y4yeHHBIX CBOMCTBA (PU3MUECKHUX
SIBIIEHUH, GPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

® pemath pacuy€THBIC 337a4 B 2—3 JICHCTBUS, UCTIONB3Ys 3aKOHBI M (POPMYJIBI, CBSA3BIBAIOIINE
¢u3nveckue BETMYMHBI: Ha OCHOBE aHAlM3a YCIOBHS 33/1a4M 3alMCHIBAaTh KPAaTKOE YCIIOBUE,
BBISBJIATE HENOCTAaTOK MJAaHHBIX JUIA DPEHICHUs 3a7a4yd, BHIOMPATh 3aKOHBI W (QOPMYIIBL,
HEOOXO/MMBIE JUIs €€ pEIICHHUs, MPOBOJAWUTH PACUYETHl W CPAaBHUBATH TOydEHHOE 3HAYCHHE
(bU3NIeCKOi BETUYNHBI C HU3BECTHBIMU JIaHHBIMU;

® pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOXXHO PEIIUTh MPH MOMOIIH (PU3HYECKHX METOJIOB,
WCTIOJNb3Yysl OTHCAaHUE WCCIEJIOBAaHUS, BBIACIATH IPOBEPSIEMOE NPEANOIIOKEHUE, OICHUBATH
MPAaBHIBLHOCTH MOPSIIKA MMPOBECHUS UCCIIEIOBAHMS, I€TaTh BBIBOIBI;

® TPOBOAMTH OMBITHI MO HAOIIOJACHUIO (PU3MUECKUX SBICHUHA WM (U3UIECKUX CBOWCTB TEl
(kanuJuIApHBIE SBJICHMS, 3aBUCHUMOCTb JaBJIEHMS BO3JAyXa OT €ro oObéMma, TemImeparypsl,
CKOPOCTH IIpoIlecca OCTbIBAaHMsS M HArpeBaHWs IpU H3IYYEHUU OT IIBETAa H3IIy4arouiei
(mornomiaronieil) MOBEPXHOCTH, CKOPOCTb MCHApEHHs] BOJBl OT TEMIIEPATypbl KHIKOCTH U
IUIOIIAAN €€ IMOBEPXHOCTH, IEKTPU3alMsd Tel U B3aUMOACHUCTBHE 3JIEKTPUYECKUX 3apsloB,
B3aMMOJICHCTBUE IOCTOSHHBIX MAarHUTOB, BH3yallM3allMsl MArHUTHBIX IMOJIEHl IMOCTOSTHHBIX
MarHuToB, JEHCTBHS MAarHUTHOIO MOJISi Ha IMPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHWTa,
CBOMCTBA  3JIEKTPOJBUIATeNs  IOCTOSIHHOTO  TOKa):  (OpMYJIHMPOBAaTH  IpOBEpsieMble
IIPEINOJI0KEHNs, COOUPAaTh YCTAaHOBKY M3 IMPEAJOKEHHOIO O0OpYNOBAaHHUS, ONMCHIBATh XOJ
OMbITa U GOPMYJIUPOBATH BHIBOJIBI;

® BBINOJHATH MPSIMbIE U3MEPEHUS TeMIIepaTypbl, OTHOCUTEIILHOW BJIAKHOCTH BO3]yXa, CHJIBI
TOKa, HAIPSDKEHMsI C MCIOJb30BAHMEM AaHAJOrOBBIX HPUOOPOB M JAaTYMKOB (PU3MUECKUX
BEJIMYUH, CPABHUBATh Pe3y/bTaThl U3MEPEHUN C yUETOM 3aJJaHHOM aOCOJIIOTHOM NOIPELIHOCTH;

® [POBOAMUTH MHCCIIEJOBAHUE 3aBUCUMOCTH OJHON (U3MYECKON BEJIMYMHBI OT JpPyrol c
UCIOJb30BAHUEM TMPSMBIX HM3MEPEHUIl (3aBUCHMMOCTb COIPOTHBIIEHUS IMPOBOJHUKA OT €ro
JUIMHBI, TUIOILAN MOTEPEYHOr0 CeUYEHUS U YAEIbHOIO CONPOTUBIICHUS BEILIECTBA MPOBOJHUKA,
CHJIBl TOKa, MJYIIEro uepe3 MPOBOAHUK, OT HANPSHKEHHWs Ha MPOBOJHUKE, MCCIEeJOBaHUE
MOCIEIOBATEIbHOTO W MAapajulebHOTO  COEAMHEHUH  MPOBOJHHUKOB):  IUIAHMPOBATH
UcclleIoBaHUEe, COOMpaTh YCTAHOBKY U BBIIOJIHSITh U3MEPEHUs, ClIeays NPeAIoKEHHOMY IUIaHy,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCHUMOCTH B BHAE TaOIUI M TpaduKOB, JelaTh
BBIBO/IbI TIO PE3yJbTaTaM UCCIIEI0BaHMS;

® MPOBOJAUTH KOCBEHHbIE M3MEpeHMs (U3NYECKUX BeIMUYUH (yAeTIbHas TEMIOEMKOCTb
BEIIECTBA, CONPOTHUBIIEHHE IPOBOJHUKA, pPabOTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh M3MEpEeHHsI, cOOMPaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY, CIEAys HpPesI0KEHHOU
MHCTPYKIIMHU, ¥ BBIYUCIIATH 3HAUEHUE BEJTMUUHBI;

e CoOMIOAaTh MpaBUiIa TEXHUKH 0€30TaCHOCTH MU padoTe ¢ 1abopaTOPHBIM 000PyI0BAaHHEM;

® XapaKTepHU30BaTh NMPHUHLUIBI JACHCTBHUS U3yYCHHBIX IMPUOOPOB M TEXHUUECKUX YCTPOICTB C
OMopoil Ha WX omucaHusd (B TOM 4YHCIE: CHCTeMa OTOIUICHHS JIOMOB, THI'POMETp, MapoBas
TypOuHa, amrepMeTp, BOJIBTMETP, CUETUMK DJIEKTPUUYECKON SHEpPIruu, JIEKTPOOCBETUTENHHBIE
npuOOphl, HarpeBaTeNbHbIE AIEKTPONPUOOPHI (IPUMEPHI), 3JIEKTPUUYECKHE IPETOXPaHUTENH,



AIIEKTPOMATHUT, DSJIEKTPOJBUTATENb IOCTOSIHHOTO TOKAa), MCIONB3ys 3HAHUS O CBOMCTBax
(bu3nUecKux SABICHUNA U HEOOXOJUMbIE (PU3HUUECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOWCTBA M M3MEPHUTEIbHbBIC MPUOOPHI MO CXeMaM H
CXEMAaTUYHBIM PHCYHKaM (KHJIKOCTHBI TEPMOMETp, TEPMOC, IICHXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CTOPaHUs, JIEKTPOCKOI, PEOCTAT), COCTABIISATh CXEMBI AJIEKTPHUYECKHIX
Lenei ¢ nociefoBaTelbHbIM U NapajuIeIbHbIM COCIUHEHUEM JIEMEHTOB, pa3jMyasl YCIOBHbIE
0003HAYEHHMSI DIIEMEHTOB AJIEKTPUUYECKHX IIETICH;

® TPUBOJUTH IPUMEPHI (HAXOAUTH HH()OPMAIMIO O IPUMEPAX) MPAKTHUECKOTO UCTIOIH30BaHUS
(bU3HYECKUX 3HAHWUI B TIOBCEAHCBHOW KU3HU JIJIsi 00eCrieueHNs 0€30TIaCHOCTH TPY OOPAIIEHUH C
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3JIOPOBBbS M COONIOJCHHS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOLLEH Cpele;

® OCYIIECTBJIATh MOWCK WHpOpManuu (U3NYECKOTO cojepkaHus B VHTepHETe, Ha OCHOBE
UMEIOIINUXCS 3HAaHUM W TMyTéM CpaBHEHHS JOTIOJHHUTENBHBIX HMCTOYHHKOB  BBIJCISATH
WHPOPMAIIHIO, KOTOPAs SBJISIETCS] IPOTUBOPEUYNBON MITH MOXKET OBITh HEIOCTOBEPHOM;

® JCIIOJIb30BATh TPH BBHINOJHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIOMYJSIPHYIO JIUTEPATypy
(GU3NYIECKOTO COMEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIaleTh
npuéMaMu KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHMs HMH(POpPMALMKU W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

e co3laBaTh COOCTBEHHBIC TMHCHbMEHHBIE M KpaTKWe YCTHBIE COOOIIeHHus, 00001mast
WHPOPMAIIHIO U3 HECKOJBKHX MCTOYHUKOB (PH3UYECKOTO COACPIKAHUS, B TOM UYHCIIE ITyOIUIHO
MPEICTaBIATh PE3YIbTAThl MPOSKTHOW WIIM HCCIEIOBATEILCKON JESITEIBHOCTH, TPH STOM
IPaMOTHO HCHOJB30BAaTh HM3yYCHHBIH MOHATHHHBIN ammapar Kypca (U3HWKH, COMPOBOXKIATH
BBICTYIUICHHE NTPE3CHTALNEM;

® NpU BBIIOJHEHUH Y4eOHBIX IPOEKTOB M HUCCIEAOBAaHMM  (PU3MUECKMX IMPOLECCOB
pacrpenenaTb 005 3aHHOCTH B IPYIIE B COOTBETCTBUM C MOCTABJICHHBIMH 3aJjadyaMH, CICAUTH 32
BBITMIOJIHEHUEM IUIaHAa JEUCTBHM M KOPPEKTUPOBaTh €ro, aJleKBaTHO OLICHWBATh COOCTBEHHBIN
BKJIJl B JIEATEIBHOCTh TPYIIbI, BHICTPAaUBaTh KOMMYHUKAaTMBHOE B3aWMOJIEHCTBHE, HPOSBIIAS
TOTOBHOCTb Pa3periaTh KOHQIUKTHI.
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