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NOSICHUTEJBbHAS 3AIIMCKA

IlporpaMma mo Gu3MKe Ha YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHus
CoCTaBlIeHa Ha OCHOBE IOJIOKEHMH W TpeOOBaHUM K pe3ysbTaTaM OCBOCHHA Ha
6a30BOM YpOBHE OCHOBHOM 00pa30BaTeNbHOM MPOrPaMMBbl, MPEACTABICHHBIX B
®I"OC 000, a Taxxe ¢ yuéroM (herepanbHOi pabodeit MporpaMMbl BOCIIUTaHUA 1
KoHIenuy npenofaBanus yae0Horo npeamera « Dusukay.

ConepxaHue IporpaMMbl 1O (H3MKe HalpaBlIeHO Ha - (hopMupoBaHUE
eCTECTBEHHO-HAYYHOM TIPaMOTHOCTH OOYYAIOIIMXCS M OPraHU3alUIio H3ydEHHs
UMK HA IeATeNbHOCTHOW OCHOBe. B mporpamme mo (u3uke yYMTHIBAIOTCS
BO3MOXHOCTH yd4eGHOTOo mpeamera B peanmsaruu TpeGoparnit PI'OC OO0 x
[UIAHHPYEMBIM JTHIHOCTHBIM ¥ METAIPEAMETHBIM pe3yJibTaTaM o0y4eHHs, a TakKe
MEXIPEIMETHBIE CBA3M E€CTeCTBEHHO-HAYYHBIX YYeOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOTI'O 0011IeT0 00pa30BaHusl.

IIporpaMma 1o (GHU3KKe yCTaHABIMBAET pacpeeleHre yIeOHOro MaTepyaa
110 roziaM obyuenus (IO KiaccaM), IpejaraeT NPUMEPHYIO IOCIEN0BATEIbHOCTD
W3yYeHHs] TeM, OCHOBAHHYIO Ha JIOTHKE Pa3sBUTHs IPEAMETHOIO CONEPKaHUs M
y4&Te BO3PaCTHBIX OCOOEHHOCTEH 00y IArOLIUXCS.

IIporpaMma mo (usuke paspaboTaHa C IENbIO OKAa3aHWs METOAMIECKOH
TIOMOIITY YYMTENIO B CO3[AHIH pabodeil MporpaMMBl 110 yIeOHOMY HpeMeTy.

dusnka ABILETCS  CHCTEMOOOpasyIolUM IS €CTECTBEHHO-HAYIHBIX
y4eGHBIX IPEIMETOB, TOCKOIbKY GH3UYECKHe 3aKOHBI JIEXAT B OCHOBE IIPOLIECCOB
¥ SBICHWH, W3y4aeMBIX XHMHEW, OWONOrvuel, acTpoHOMHEH M (QU3NYECKOH
reorpaduell, BHOCHT BKJIaJ B €CTeCTBEHHO-HAyYHYIO KapTHHY MMDpa,
pefoCTaBiisieT Haubojee SCHbIE 00paslpbl IPUMEHEHHS HayYHOro MeToaa
MIO3HAHUS, TO €CTh CII0C00a IMOTy4YeHHUS TOCTOBEPHBIX 3HAaHUM O MHpE.

OzxHa W3 IJIaBHBIX 337134 (M3UYECKOro OOpa3oBaHHSA B CTPYKType OOILIEro
06pa3oBaHus. COCTOUT B (DOPMHPOBAHHU E€CTECTBEHHO-HAYYHOW IPaMOTHOCTH H
UHTEpeca K HayKe y 00yJaromuxcs.

Wsyuenne ¢u3uku Ha 06a30BOM YPOBHE IIPEAINOJaracT OBIaJeHUEe

CIEIYIOUMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:
e Hay4YHO OOBSCHSATH SABJICHUS,
e OLIEHMBATH U IIOHKUMAaTh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBaHNUA,
e HHTEPIPETHPOBATH  JAHHBIE M  HCIIOJNB30BaTh  HAy4YHBIC
JIOKa3aTeJIbCTBa JJIs IOJIyYEHUs] BEIBOJOB.

Ilenn wn3ydyeHuss (UMK HA YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs
onpenenensl B KoHmenmuu mpernofaBaHus ydeOHoro mnpeamera «DPusmka» B
obpa3zoBaTenpHBIX oOpranmzanusax Poccuiickoir @exepanuyd, pealu3yrOmMX
OCHOBHBIE 00Ie00pa3oBaTeNbHbIe IPOrpaMMBbl, YTBEPKIEHHOH PpeIICHHEM



Kommterus MunncrepcTBa pocseiienns Poccuniickoit deziepaiu (mporokoi ot 3
nexa6ps 2019 r. Ne IIK-4BH).
Iean usy4enusi pusuku:

nproOpeTeHrue HHTepeca U CTPEMICHHS O0yJaroIuXcsd K HayqYHOMY
M3YUeHHIO IIPUPOJIBI, PA3BUTHE WX HHTEIICKTYaJIbHBIX W TBOPIECKHX
CIIOCOOHOCTEN;

pasBUTHE MPEACTABICHUHA O HayIHOM METOAE MMO3HAHHA U (dopMUpOBaHUE
HCCJIeIOBATEILCKOr0 OTHOILIEHHS K OKPY KArOIIUM SIBIICHUSIM;
dopMupoBaHye HaydHOTO MHMpPOBO33PEHHS Kak pe3ylbTaTa HU3YUEHUS
OCHOB CTPOEHHS MaTepuH U QyHIaMeHTaIbHBIX 32aKOHOB (bU3HKY;
dopMupoBaHUe NPENCTABICHAN O POJIH Gu3MKU U pa3sBUTUS JAPYTUX
eCTeCTBEHHBIX HayK, TEXHUKY U TEXHOJIOTUH;

pasBUTHE  IIPEACTaBIEHMA O  BO3MOXHBIX chepax  Oymyuiei
npodecCHOHALHON JesATeNBHOCTH, CBSI3aHHOM ¢ (PU3HKOM, IMOArOTOBKA K
nanpHekeMy 0Oy4eHHUIO B 3TOM HalpaBICHUH.

ZIOCTI/DKCHI/IG 9THUX IeNen nporpaMmsbl 110 (1)1/131/11(6 Ha ypOBHe OCHOBHOI'O
06H.IGFO O6pa3OBaHPI$I o0ecIieurnBacTCs pelIeHueM CJICAYIOIMUX 3ajgav.

nprobpeTeHHe 3HAHWM O JUCKPETHOM CTPOSHHMM — BEIIECTBA, O
MEXAHUYECKUX, TEIUIOBHIX, OJJIEKTPUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBJICHSX;

nproGpeTeHne yMEHH ONUCHIBATE U OOBACHATE (GU3UISCKHUE SBJICHHSA C
FICIIOJIB30BaHIEM IOy YeHHBIX 3HaHHH,

OCBOGHHE METOJOB pelIeHHs IPOCTEHINMX pacdETHRIX 3amad ¢
UCITOJIb30BaHIEM bHU3MIECKIX MoJieneH, TBOPYECKHUX u
IPaKTHKO-OPUEHTUPOBAaHHBIX 33/1a4;

pasBHUTHe YMeHHI HalIIO#aTh IPUPOIHBIE SBICHHS U BBIIOIHATE OIBITEL,
naGopaTopHble pa0OThl U OKCIEPUMEHTANBHBIE —HCCIENOBaHUA  C
JFICIIOJIb30BaHHEM U3MEPHUTEIbHBIX IIPHUOOPOB; |

OCBOEHHE MPHEMOB paboTsl ¢ MHPOpMaLKeEH HU3NIECKOTO CONEpKAHHI,
BKJIFO4Yasi HHQOPMALMIO O COBPEMEHHBIX JNOCTIKEHUAX (U3NKH, aHATU3 U
KPUTUYECKOE OLICHUBaHUE MH()OPMAIIUH;

3HAKOMCTBO cO cepamu mpohecCHOHANBFHOM NesTeTbHOCTH, CBA3aHHBIMH
¢ Qu3MKOHW, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMHU Ha
IOCTIDKEHHUSIX (PU3NUECKON HAYKH.

Ha usyuenne ¢usuku (6a30Bblii ypOBEHB) Ha ypOBHE OCHOBHOIO OOIIEro

o6pazoBanus oTBOAUTCs 238 yacos: B 7 Kiacce — 68 uacos (2 yaca B HEJIEINO), B 8
Kxacce — 68 yacos (2 gaca B Helemo), B 9 kiacce — 102 gaca (3 4aca B He/IEIO).

IlpestaraeMslii B Iporpamme Mo (u3uKe HepeueHb J1abopaTopHEIX paboT M
OIIBITOB HOCHT PEKOMEH/IATENbHbII XapaKTep, YIUTeNb JeaeT BEIOOp NPOBeICHH



nabopaTopHBEIX PadOT ¥ ONBITOB C Y4YETOM HHAMBUAYalbHBIX OCOOEHHOCTEH
00yYaroIMxcs, CIHUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, IpeaJaraéMblX B pamKax

OCHOBHOT'O T'OCY JapCTBEHHOI'0 HK3aMeHa 110 (H3UKe.
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COJEPKAHUE OBYYEHUSA
8 KIIACC

Paznen 6. TenjioBbie IBJEHUS.

OCHOBHBIE IIOJIOXKEHUS MOJIEKYIISIPHO--KUHETUYECKOW TEOPUHM CTPOCHUS
BemecTBa. Macca ¥ pasMepbl aTOMOB U MOIJIEKYIL. OIBITHI, ITOATBEPXKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KIHETHYECKOM TEOPHH.

Mopens TBEPAOro, >KUAKOTO H Ia3000pa3sHoro COCTOSIHMII BeIeCTBa.
Kpucranmmueckue u amopdusle Tena. OObSCHeHHe CBOMCTB ra3os, KHMJKOCTEN U
TBEPABIX Tl Ha OCHOBE IOJIOKEHUH MOJIEKYJISIPHO--KHHETHYECKON TEOpUH.
CMaumMBaHHE U KalWUIIpHBIE SBICHU:. TelIoBoe pacIMpeHne 1 CxKaTHe.

Temneparypa. CBsi3b TeMIIepaTyphl CO CKOPOCTBIO TEIJIOBOrO JBIDKCHMSA
vactur,. BHyTpeHHss sHeprus. CrnocoObl H3MEHEHM:A BHYTpEHHE! SHEPIuu:
TeIIonepeaaya U COBEpIIEHUE paboTHL Bunsl TeIIonepeaauH:
TEIIOIPOBOAHOCTD, KOHBEKIIHS, U3JIyYCHHE.

KonunyecTBo TerwioThl. Y OelbHAs TEIUIOEMKOCThH BEIECTBA. TeriooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOIO Oamanca. IInaBneHue u
OTBep/ieBaHUWe KPUCTAUIMYECKUX BELIECTB. Y ENbHA TEIUIOTa IIJIABIICHHUS.
I[lapooGpazoBanre ¥ KoHpeHcauus. Mcmapenwe. Kunenwe. YnenpHas TeIIoTa
1apoo0pa3oBaHUs. 3aBUCHMOCTh TEMIEpaTypbl KHUIIEHUS OT aTMOC(EepHOro
JIaBJICHHUSL.

BrnaxxHOoCTh BO3ayXa.

DHeprus TOIUIMBA. Y ZelbHas TeIIOTa CrOpaHHsl.

IpuHmmnel paboThl TEMJIOBBIX neurareneir KIIJ[ TeruioBoro aBUraTels.
TeroBble ABUTATEIN U 3aIUTa OKPYIKAIOIIEN CPEIbI.

3aKOH COXpaHEHMs ¥ IPEeBpallleH)s SHEPTUH B TEIUIOBBIX IIPOLECCaX.

Jemoncmpayuu.

1. Hab6moaenne 6pOoyHOBCKOIO JBHKEHUS.

HaG6monenue nuddysun.

Ha6moeHre SBIeHIM CMauMBaHUA U KallWUIIPHBIX SBICHUM.
Hab6nroienye TemaoBOro paciuupesus Tedl.

U3MeHeHue AaBlieHHs rasa Ipyd U3MEHEHUU o0BbEMa M HArpeBaHWU WU
OXJIKICHUH.

6. IIpaBmiia U3MepeHUs] TEMIIEPATYPBI.

7. Bupgsl Teruionepenaymn.

8. OxaxkJieHHe IPH COBEPIIEHIH PaOOTHI.

9. Harpesanue mpu COBepIIeHNH PaOOTH BHELIIHUMHU CHIIAMH.

10. CpaBHEHHUE TEITIOEMKOCTE! Pa3IUYHBIX BEIIECTB.

11. HabmoneHne KumneHus..

12. HaGnroieHre MOCTOAHCTBA TEMIIEPATyphl IIPHU INIABJICHHH.
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13. MoieNT TEIJIOBBIX JBUTATEIIEH.
Jla6opamopnuvie padonvl u ONbIMILL.

1. OmBITH IO OOHAPYKEHHIO ICHCTBUS CUII MOJIEKYIIPHOTO IIPHTKCHUA.

2. OmBITHI IO BEIPALIMBAHKIO KPUCTAIIIOB ITOBAPEHHOM COJU MM Caxapa.

3. OIBITHI MO HAGIONEHHUIO TEIIOBOrO PACIIMPEHMs Ta30B, JKUAKOCTEH H

TBEPIBIX TEI.

4. OmpeneneHue JaBlIeHUs Bo3yXa B OaiOHe MINPHUIA.

OmbITH, JEMOHCTPHUPYIOIIME 3aBMCHMOCTH MIABICHUA BO3[yXa OT €ro
00bEMa 1 HarpeBaHUs WU OXJIAXKICHUS.

6. IIpoBepka IrMIOTEe3bl JUHEHHON 3aBUCUMOCTH JJIAHBI CTOJIOHKA JKUJIKOCTH

B TEpMOMETPUUYECKOM TPyOKe OT TeMIepaTyphl.
7. HabmrionmeHue W3MEHEHUS BHYTpEHHEH OHEpPrHMH Tela. B pe3ynbTaTe
TeIuIonepeaayy U paboThl BHEIIHUX CHJL.

8. WccnemoBaHue SIBICHHS TEIIOOOMEHA NPU CMEIUMBAHHMM XOJNOJHON U

ropsiueii BOABI.

9. OmpefeneHue KOJNMYECTBA  TEIUIOTHI, IOJNYYEHHOTO  BONOM  MpH

TEII000OMEHE ¢ HarpeThIM METaNINYECKUM IIIMHIPOM.

10. OnpezenieHre yAeIbHOHN TEIIOEMKOCTH BELECTBA.

11. MccnenoBaHue mpolecca UCapeHusl.

12. OnpeienieHre OTHOCUTEIBHOM BIaXXHOCTH BO3/yXa.

13. OmnpeneneHye yAeIbHOM TEIUTOTHI IUIABIECHUS JIB/A.

Paspen 7. DiiekTpuyeckne 1 MarHuTHbIE sIBJICHHS.

DrexTpu3anusa Tel. J[Ba poja dIEKTPUYECKHX 3apsioB. BsaumopencTsHe
3apSIKEHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTb —CHIIBI  B3aUMOJCHCTBHA
3apDKEHHBIX TeJl OT BEJIMYMHBI 3aPsIOB U PACCTOSHHUS MEXKIY TENIaMH).

DiexTpudeckoe mosie. HampspkEHHOCTh 3JIEKTPHYECKOro Iois. IIpuHImm
CYIIEpIO3UIIIHN SJIEKTPUIECKHX MoJIeil (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »IeKTPUYECKUX 3apsiioB. DIEMEHTAPHBIH 3JIEKTPUYECKUN 3apsf.
Crpoenre aroma. IIpOBOXHMKH M  JHIJNEKTPUKA. 3aKOH  COXPaHEeHM:
AIIEKTPUYECKOTO0 3apsa.

DJIEKTPUYECKHA TOK. YCIOBHS CYyLIECTBOBAHMS 3JIEKTPUYECKOro TOKA.
VCTOYHWKA ITOCTOSHHOTO TOKa. JleHCTBHA 3IIEKTPHYECKOro TOKa (TEILIOBOE,
XUMHYECKOE, MATHUTHOE). DJIEKTPUIECKUN TOK B KUIKOCTAX U razax.

Onekrpuueckas memb. Cuna  Toka.  OJNEKTPUYECKOE — HaIpsSDKEHHE.
ConpoTHBIEHHE TPOBOJHHKA. Y IENbHOE CONPOTHBICHHE BelmecTBa. 3akoH Oma
s y4yactka Uernd. IlocienoBaTenbHOe M TapajUleIbHOC — COCAHHEHHE
IIPOBOJHUKOB. '



.

Pa6oTa ¥ MOIIHOCTb OdJIeKTpuuecKoro Toka. 3akoH Jhkoymsi—JleHna.
DIeKTpUYECKUE LENK 1 IOTPEOUTENH dNEKTPHICCKOH SHEPIUH B obrTy. KopoTkoe

3aMBIKaHHE.

[MlocTosHHBIE  MArHUTHl.  B3auMOJEeMCTBUE  IIOCTOSHHBIX  MAarHUTOB.
MarauTHoe 1ojie. MarautHoe mose 3eMId U ero 3HadeHue I XHU3HH Ha 3eMire.
Omeir  Opcrema. MarHurtHoe [ojie  3JIEKTPHYECKOro  TOKa. [IpumeneHue
3IEKTPOMArHUTOB B TEXHHKe. JlefiCTBrEe MArHUTHOTO IOJIA HA MPOBOAHUK C TOKOM.
DIIeKTpOJBUraTellb IIOCTOSHHOrO TOKa. VIcmonb3oBaHue 3JIEKTPOJIBUTaTeNe B
TEXHUYECKHX YCTPONUCTBAX M Ha TPAHCIIOPTE.

Oneitel @apanes. SsneHue 3JIEKTPOMarHUTHOM MHAyKIWH. [IpaBmio Jlenna.
DeKTporeHeparop. CrocoOsI TIOJTy YeHHS AIIEKTPUIECKOHN SHEPTHUH.
DNEeKTPOCTAHIIMY Ha BO30OHOBIIEMBIX HCTOYHUKAX SHEPIUH.

Hemoncmpayuu.

Onexrpuzanys Tel.
JIBa pojia 3JEKTPHIECKHX 3apsj0B U B3aMMOACHCTBHE 3aPSIKCHHBIX TEll.
Y CTpoHCTBO U IENCTBUE 3JIEKTPOCKOIA.
OnekTpocTaTu4ecKas UHAYKIH.
3aKOH COXpaHEeHUs SIEKTPHUUECKUX 3apsIOB.
[TpOBOAHUKHY U AUSIEKTPHKH.
MoenupoBaHye CUIOBBIX JHHUH SJIEKTPHISCKOTO TTOJS. '
W cTOYHHUKY IOCTOSIHHOT'O TOKA.
JleCTBHS DIIEKTPUIECKOr0 TOKA.
. DIIEKTpUIECKUI TOK B XKUAKOCTH.
. "'a30BBI} pas3psL.
. IaMepeHue CHIIbI TOKa aMIIEPMETPOM.
. IsMepeHuMe 3IIeKTPUIeCKOro HalpsHKEHHs BOIBTMETPOM.
. Peoctat 1 MarasuH CONpOTHUBICHU.
. BsaumoeiicTBre TOCTOSTHHBIX MAarHATOB.
. MozenupoBaHue HEBO3MOXKHOCTH Pa3JIeJIeHH ITOJII0OCOB MarHura.
. MopenupoBaHue MarHUTHBIX 110JIEH TOCTOSHHBIX MArHUTOB.
. OmeIT OpcTena.
. MarguTHoe 1mosie ToKa. DJEeKTPOMarHur.
. JleicTBre MarHUTHOTO I10JISI HA IIPOBOJHUK C TOKOM.
. DIeKTpoaBUTATENH ITOCTOSHHOIO TOKA.
. UccnenoBanue SBIeHUS 3JEKTPOMarHUTHOM MHIYKIIAH.
. OnpeiTel @apages.
. 3aBHCHMOCTh HAaNpaBJeHUs HHIYKIMOHHOTO TOKAa OT YCIOBHUM €ro
BO3HHKHOBEHHS.
. DieKkTporeHepaTop MOCTOSHHOI'O TOKa.

O 6 N o o I

N N N NN R R RBRRRR R B R R
B W N RP O WOWOWNOWUDDMWNDNLPRLO

N
(6]



Jla6opamopHsie pabonivl U ORLIAILL.

1.

ISR

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OmbITHl O HAOGNIOIEHUIO OJJIEKTpU3alMy Tel MHIYKIHeH | IIpH
CONPUKOCHOBEHUH.

HccrnenoBaHue IEHWCTBHS DJIEKTPUYECKOTO TMOJii Ha IPOBOJHHMKHA U
IVBIIEKTPUKH.

C60pKa 1 poBepka paboTEI JNEKTPHIESCKOH eI OCTOAHHOTO TOKA.
H3MepeHue U peryIMpOBaHKe CHIIbI TOKA.

M3MepeHue U peryIupoBaHye HapsHKESHUS.

HcciieqoBaHre 3aBUCHUMOCTH CHJIBI TOKa, HAYIIEro 4epe3 pesucTop, OT
CONPOTHBIIEHUS PE3UCTOPA U HANPSDKEHHS HAa PE3UCTOPE.

OnBITHI, JIEMOHCTPUPYIOLIE 3aBHCHMOCTh  DJIEKTPUYECKOTO
CONPOTHBIICHHUs IPOBOJHUKA OT €ro JMIMHBI, IUIOMATH IONEPETHOro
CeueHHUs U MaTepuaa.

[IpoBepKka MpaBWia CIOXEHMS HANpPSDKCHHWH IIpU  IOCIEN0BaTeIbHOM
COEIMHEHUN ABYX PE3UCTOPOB.

[IpoBepka mpaBuia Ul CUIBI TOKAa MPH TNapajlyiebHOM COCAWHCHIH
PE3UCTOPOB.

Omnpenenenue paboThI HIEKTPUIECKOr0 TOKa, UIYIIEro 4epe3 pe3ucTop.
OrmpezeneHne MOIIHOCTH —OJIEKTPHYECKOTO TOKa, BBIACICMOH Ha
pe3ucTope.

HccrenoBaHue 3aBHCHMOCTH CHUIBI TOKA, MAYIIEro 4epe3 JaMIO4Ky, OT
HaIpsDKeHUs Ha Hel. |

Onpenenenue KIIJI Harpesarens.

UccnenoBaHre MarHUTHOTO B3aUMOZAEHCTBYS IIOCTOSTHHBIX MarHUTOB.
M3ydyeHre MarHATHOTO IONs  IIOCTOSHHBIX ~MarHUTOB NP KX
0o0BeIMHEHNUHN U pa3leIeHuN. .

UccnenoBaHue AeHCTBUS DJIEKTPUIECKOTO TOKA Ha MAarHUTHYIO CTPEJIKY.
OmBITE, JEMOHCTPUPYIOIIYE 3aBUCHMOCTH CHIJIBI  B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHuTa OT CHJIBI TOKa W HampaBleHWUs TOKa B
KaTyIIKe.

H3ydyeHne qecTBIS MArHUTHOTO TI0JIsl HA IIPOBOTHUK C TOKOM.
KoHcTpyHpoBaHHe 1 U3yYeHHUE paOOThl JJIEKTPOABUIATEIS.

Nzmepenne KI1J] anexTpoaBUraTeIbHON YCTAaHOBKH.

OnbITBl O HCCIENOBAHHMIO SIBICHUS 3JIEKTPOMArHUTHOM HHITYKIIVH:
UccleOBaHue HM3MEHEHUN 3HAueHWs W HalpaBIIEHWS HHIYKIMOHHOIO
TOKaA.



IIJIAHUPYEMBIE PE3YJBbTATBI OCBOEHHSI IIPOI'PAMMBI 11O
®UN3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMSI

N3yueHne QU3KMKK Ha ypOBHE OCHOBHOTO 0OOMLIEro 00pa3soBaHMs HAIPAaBICHO

Ha JOCTIDKEHHE JTUIHOCTHBIX, METAIIPEAMETHBIX ¥ IPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaTOB.

B pesynbTaTe u3ydeHus (pU3NKU HA YPOBHE OCHOBHOTO 00IIero 06pa3oBaHus

y obyuaromerocst 6yayT chopMUpPOBAaHEI CIEMYIOIIHE IMYHOCTHBIE Pe3y/IbTaThl B
YacTu:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

— IpOsBIICHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHMIO POCCHICKOM
¢bu3YEeCcKON HAyKH;

— [IEHHOCTHOE OTHOIIEHHUE K JOCTIKEHUSIM POCCUICKUX yUEHBIX--(OU3UKOB,;

2) rpasKAaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

— FOTOBHOCTH K aKTHBHOMY YYaCTHIO B OOCY>XIEHUH OOIIECTBEHHO 3HAYHUMBIX
U OSTHYECKHX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKMM IPHMEHEHHEM
IOCTIDKEHUH (PU3UKY;

— OCO3HaHHE BaXHOCTH MOPAJIBHO--3TUYECKUX IPUHLHUIIOB B JECATEIBHOCTH
y4€HOro;

3) 3cTeTHYECKOro BOCIIHTAHHUSA:

— BOCIIPHSTHE S3CTETUYECKUX KadeCTB (U3MYECKOH HayKH: €€ rapMOHHYHOTO
IIOCTPOEHHS, CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH,

4) HEeHHOCTH HAY4YHOI0 MO3HAHHUSA:

— OCO3HaHHE IIEHHOCTH (U3MYECKONM HayKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHMS MHpPaA, OCHOBBI Pa3BUTHUsl TEXHOJIOTMHA, Ba)KHEHIEH COCTaBIAIOLIEH
KyJbTYPBI;

— pa3BUTUE Hay4HOU JFO003HATEIBHOCTH, HHTEpeca K HCCIIENOBATEIbCKOM
IesITeIbHOCTH;

5) ¢opmupoBaHus  KyJabTypbl  3A0pPOBbS H  3MOLUHMOHAJBLHOIO
0/1aronoJIyyus:

— OCO3HaHME IIEHHOCTH 0e30macHoro obOpa3a HW3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPe, BAXHOCTH IMpaBHJI Oe30IacHOro IIOBEJEHHs Ha
TPaHCIIOPTe, Ha JOporax, ¢ JJIEKTPUIECKUM U TEIIOBBIM O0OpYIOBaHHEM B
IOMAILHUX YCIIOBUSIX;

— c(hOpMUPOBaHHOCTh HaBbIKa pedeKCHUH, IpPU3HAHHE CBOEro IpaBa Ha
OIIMOKY ¥ TAKOT'O JKe IpaBa y Jpyroro 4ejoBeKa,;

6) TpyA0BOro BOCIMTAHMS:

— aKTHUBHOE y4yacTHe B pEUIeHHH IPaKTUYeCKHX 3ajad (B paMKaX CEMbH,
o0pa3oBaTeNbHOIl  OpraHW3allu¥, TIOpoJa, Kpas) TEXHOJIOTUYECKOH W



COLMANBHOM HAIPaBIEHHOCTH, TPEOyIOMMX B TOM YHCIEC U bu3NIECKUX
3HAHUII,

e — HHTepec K IPAaKTUYECKOMY H3YUCHHIO IPO(QeCccri, CBA3aHHBIX C (u3mKou;

e 7) 3K0JIOTHY€CKOro BOCIUTAHUS:

¢ — OpHeHTalMs Ha NPUMEHEHHe (U3NYECKUX 3HAHWH /A PElIeHWs 3aj1ad B
06NacTH OKpYXKalolell Cpeipbl, IIAHMPOBaHUA IIOCTYNKOB W OLEHKH HX
BO3MOKHBIX ITOCIIEJICTBHIA ISl OKPYKAIOIIEH Cpeibl;

e — OCO3HAHHE ITOOANBHOrO XapaKTepa JKOJIOTHYECKHX Ipo0iieM W IyTeH HX
peLIeHus;

e 8) aganTanMM K HM3MEHSIOLIHMMCS YCJIOBHIM COUMAJILHOM W MPHPOJHOM
cpeasl:

e — TOTPeGHOCTH BO B3aMMOJENCTBHM IIPH BBHINOJHEHHH MHCCIEI0OBAHUH N
IIPOEKTOB (U3MIECKOM HAIpPABIEHHOCTH, OTKPHITOCTh ONBITY W 3HAHUAM
APYTHX;

e — TIOBBIICHHE YpPOBHSA CBOell KOMIIETEHTHOCTH 4Y€pe3 IPaKTH1eCKylo
JeSTeIbHOCTD;

e — [OTPeGHOCTH B POPMUPOBAHMY HOBEIX 3HAHWH, B TOM Yucie pOpMyTHpPOBATH
¥i[led, IOHSATH, TUIIOTE3B! O (PU3NIECKUX O0BEKTaxX U SIBICHUAX;

e — oco3HaHHUe Ie(HUIHTOB COGCTBEHHBIX 3HAHUI ¥ KOMIIETEHTHOCTE! B 061aCTH
GbHU3UKY;

¢ — IUIAHUPOBAHWE CBOETO PAa3BUTHS B NPUOOPETEHHH HOBBIX (QH3MYECKHX
3HAHMIT;

e — CTpeM/ICHHE aHATM3MPOBATH ¥ BEISIBISTH B3AMMOCBS3H IIPUPO/IBI, O0IIECTBA U
5KOHOMMKH, B TOM YHCJIE C UCIIONB30BaHIEM (DU3NYECKUX 3HAHMH;

e — OIEHKA CBOMX JAeHCTBUH ¢ y4E€TOM BIHMSIHHSA Ha OKpYXarollylo Cpeny,
BO3MOJKHBIX TTOOATBHBIX MOCIIENCTBHA.

METANIPEAMETHBIE PE3YJIbTATDI

B pesynpTare OCBOGHHs HPOrpaMMbl Mo (u3vKe Ha YPOBHE OCHOBHOIO
obuiero o6pazopanus y obyudarorierocs: OyayT cOpMUPOBaHbI MeTaNpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIIKE I03HABATEIIbHBIE YHUBEPCAJIbHBIE y4eOHbIe NeiCTBHS,
KOMMYHHKATUBHBIE  yYHUBEpCAlbHBlE  y4eOHble  JCWCTBHS,  PEryJIATHBHBIC
yHUBepcalbHble y4eOHBIE IEHCTBHSL.

ITo3HaBaTe/lLHbIE YHHBEpPCaJIbHbIe YUeOHbIe IeiiCTBHUS

ba3oBble JJornyeckne JeicTBHA:



BBISBIATS ¥ XapaKTepH30BaTh CyIIECTBEHHBIE TPU3HAKK OOBEKTOB
(sBNIECHUI);

yCTaHABIMBATD CYIIECTBEHHbIN MPU3HAK Knaccu(HKaIK, OCHOBAHMS IS
0000IIeHNS U CPAaBHEHUS,

BBISBIIATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B pacCMaTpuBaeMbIX (haKrax,
JAHHBIX ¥ HaOTIOAEHUAX, OTHOCSIINXCS K (QU3NYECKUM SIBICHUAM;
BBISBIISATH NIPUYMHHO--CIIE/ICTBEHHBIE CBA3M IPH M3YYEHHH (U3MISCKUX
SIBJIEHHIl ¥ TPOIIECCOB, JeaTh BBIBOJABI C UCIIONB30BAHMEM JEIyKTHBHBIX
¥ MHAYKTUBHBEIX yMO3AKIIOUCHUM, BBIIBUraTh MMIIOTE3B O B3aMMOCBA3SX
(GU3NYECKUX BEJITUYNH;

CAMOCTOSITENIFHO BHIOMPATh CIOCOO pelleHHs y4ueOHOH —Qu3ndecKont
3anaqy (CpaBHEHHE HECKOJBKMX BAPHAHTOB pelleHws, BBIGOp Hambolee
TTOAXOMSALIETO C YIETOM CAMOCTOSITENBHO BBIIETICHHBIX KDUTEPHEB).

o~ BazoBble ucciiegoBaTe/IbCKHE AefcTBUSA:

MICIIONB30BATh BOIIPOCHI KaK UCCIIEN0BATENbCKU HHCTPYMEHT IIO3HAHMA,
IIPOBOJIUTE TI0 CAMOCTOSITEIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOXKHBIH
du3MUecKmii SKCIIEPUMEHT, HeGONBIIOE MCCieNoOBaHue (QU3HYECKOro
SIBIICHUS;

OlleHWBaTh Ha IPUMEHAMOCTH ¥  JOCTOBEPHOCTh HH(OpPMAILHIO,
TIOJIyYEHHYIO B XOJIe UCCIIEJOBAHMUs MM SKCTIEPUMEHTa;

CaMOCTOATENHHO (POPMYIUPOBATH 0OOOIIEHUA U BBIBOABI 110 PE3yIbTaTaM
IPOBEIEHHOTO HAOIOAEHH)S, OIIbITA, HCCIICIOBaHH)S;

TIPOTHO3MPOBATH  BO3MOXHOE JalbHellllee pasBUTHE  (U3HISCKUX
TIPOIIECCOB, & TAK)KE BBIABHUIaTh IPEINON0KEHHS 00 UX Pa3BUTHH B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pa6ora ¢ nudgopmanmei:

-y °

IPYMEHATH pa3IM4HbIe METOMBI, HHCTPYMEHTHI U 3alIPOCHI IIPH IIOUCKE H
oTOope MH(GOpMALMK WM JAHHBIX C y4ETOM IIPEVIONKEHHOH y4eOHOM
Gbu3nUecKol 3a1auH;

aHAIM3UPOBaTh, CHCTEMATH3UPOBATh M WHTEPIPETHPOBATh WH(OPMALHIO
Pa3IMYHbBIX BUIOB ¥ (hOPM IPE/ICTABICHHS;

CaMOCTOSITEJILHO  BBIOHpAaTh ONTUMAIbHYIO (OpMYy IpeICTaBICHUSI
HHQOpMAllMd W WUIIOCTPUPOBATh peIlaeMble 3ala4d  HECJIOXHBIMU
cxeMaMH, AuarpaMMaMu, UHo# rpadukoi ¥ MX KOMOMHAIMAMH.

KoMMyHHKATHBHBIE YHUBEpcaJlbHbIe Y4eOHbIe qefCTBHS:

B Xoze oOCyXJeHHs y4yeOHOro MaTepyala, pe3yJbTaToB JIaOOPaTOPHBIX
paboT ¥ MPOEKTOB 3a1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXKIaeMOX TEMBI 1
BBICKA3bIBaTh HJIEH, HalleJleHHble Ha pelleHre 3aJadd U IMOANEpKaHHhe
OJ1aroXkeNaTelIbHOCTH OOILECHHS,



CONOCTABIATh CBOH CYXJAEHHS C CYXIEHHSIMH JpyruxX y4acTHMKOB
uasora, 0GHAPyKUBATH Pa3Adie U CXO/ICTBO MO3HIHK;

BBIPAYKATH CBOIO TOUKY 3DEHHs B YCTHBIX M MHCBMEHHBIX TEKCTAX;
MyGIMYHO IPEeCTaBNIATh PE3yIbTaThl BHIIOTHEHHOTO (pU3UIECKOTO OIBITA
(PKCTIepUMeHTa, HCCIIeIOBAHM)A, IIPOEKTA);

HOHMMATh ¥  HCIOJb30BaTh  IPEMMYINECTBA  KOMaH[JHOH  H
WMHIMBUAYAIGHON pabOTHl MPH  PEIICHUH KOHKpETHON (PU3NIECKOi
IPOOJIEMBI;

IPMHAMATH LIeJd COBMECTHOW JesTelNbHOCTH, OPraHU30OBBIBATE JeCTBUS
M0 ed JOCTIDKEHMIO: pacHpellelisiTh PONH, OOCYXXAaTh MPOLECCH U
pe3yJIBTaThl COBMECTHOH paboThl, 060011aTh MHEHHS HECKOIBKHIX Trone;
BBINOJIHSATE CBOIO 4acTh paboTHI, JOCTUTas Ka4eCTBEHHOIO pe3yJbTara I0
CBOeMy HANpABJIEHHWIO W KOOPIMHHUpYS CBOM JEHCTBHS C APYTHMH
yjIeHaMH KOMaHIBI, .

OIIEHMBATH Ka4deCcTBO CBOEro BKJIana B OOIIMHA IPOAYKT IO KPUTEPHSM,
CaMOCTOSITENBHO C(hOPMYTUPOBAHHBEIM yJaCTHUKAMH B3aUMOACHCTBHS.

PeryasiTHBHbIE YHHBepCAJIbHbIE Y4eGHbIe el CTBUS

CamoopraHusanms:

BBIABIIATH [POGIEMB! B JKU3HEHHBIX M Y4eOHBIX CHTYalUsX, TPeOyIomux
171 pereHus GU3NIECKUX 3HAHWH;

OPHEHTHPOBAThCS B  PAsIUYHbIX  MOAXONAX — TIPHHSTHS peleHmit
(MHIUBHYalbHOE, NPHHATHE PEIUEHHs B TPYIIe, NPUHATHE peleHui
IPyYIIIOit);

CaMOCTOSTEIFHO COCTABIATh AITOPUTM pelleHUs pU3NIECKO 3a/1au MK
IIaHA HCCIEIOBAaHMS C YUETOM HMMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh [pe/IaraeMble BAPUAHTHI PELICHUH;
nenaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PEICHHUE.

CaMOKOHTpOJIb, 3MOHHOHaJlel>Iﬁ HHTEJJEKT:

IaBaTh aJeKBATHYIO OLIEHKY CUTYallid U IpeJyiaraTh IaH e€ N3MEHEHHU,
OGBSCHATH IPHYMHBI  JOCTI)KCHHsA (HENOCTIIKCHHs)  Ppe3yJbTaToB
IeSITeTFHOCTH, 1aBaTh OIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBBI B JEATENBHOCTh (B TOM YHCIIe B XOJ BBINOJHEHUS
(QU3MYECKOro  HWCCIENOBaHWs WM TPOEKTa) Ha OCHOBE HOBBIX
06CTOSTENECTB, W3MEHMBIIUXCS CUTyaldil, YCTaHOBIIEHHBIX OIIMOOK,
BO3HMKIIUX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE Pe3yJIbTara LeJIU U YCIOBUAM,;

CTaBUTH ceOsl HA MECTO APYroro 4ejaoBeKa B XOJe Cropa WM JTUCKYCCHU
Ha Hay4HYyIO TeMy, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JpYyroro;



TIPU3HABATH CBOE IPABO Ha OLIMOKY NPH PEIICHUH bu3MUecKUX 3a1a4 WK
B yTBEpIXKICHUSIX Ha HAay4HBIE TEMBI K TAKOE JKe IPaBO APYToro.

NPEJIMETHBIE PE3YJIbTATDbI
K xoHIly 06ydyeHus B 8 Kjacce IpeMETHBIE PE3YJIbTATHl Ha 0a30BOM ypOBHE
JIOJDKHBL OTPaXaTh c(hOPMUPOBAHHOCTD Y 00YyIaIOIXCsL yMEHUH:

UCIIONB30BAaTh MOHATHS: Macca U pa3Mephbl MOJIEKYJl, TEIUIOBOE JABHIKCHHC
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHYS BEIIECTBA, KPUCTAINICCKUE U
aMopQHEIe TeNla, HACHIEHHLIA U HEHACHIIIIeHHBIN I1ap, BIAXHOCTh
BO3[yXa, TeMIepaTypa, BHYTPCHH:IS SHEprus, TEIUIOBOM JBHUIATEIb,
3JIEMEHTApPHBIN IEKTPUIECKUH 3aps, dIEKTPUIECKOE MOJI€, IPOBOJHUKH
¥ JIU3JIeKTPUKH, TOCTOSHHBIN SIEKTPUYECKUH TOK, MATHUTHOE T0JIC;
pasnuYaTh sABJIEHUS (TEIUIOBOE pacCIIMpeHHe U CXaTue, TeIuonepenada,
TEIIOBOE PAaBHOBECHE, CMauUBaHKe, KalWUIIPHBIE SBICHUS, UCIApEHUC,
KOHJIEHCAIMs, IUIaBIeHHe, KpHUCTaUM3anus (OTBep/eBaHWE), KHUICHHE,
TeIUIonepeaaya (TerIonpoBOJHOCTE, KOHBEKIIHS, U3JIydeHue),
3JIEKTpHU3alUsl Tejl, B3aUMOJIeHCTBYE 3apsA/0B, NEHCTBUSA IJNEKTPUIECKOTO
TOKa, KOPOTKOE 3aMBIKaHHE, B3aUMOJEWCTBAE MAarHuTOB, IeliCTBHE
MAarHUTHOTI'O II0JIS Ha MPOBOIHUK C TOKOM, 3JIEKTPOMAarHUTHasA HHTYKITHS)
0 OIHMCAaHMIO MX XapaKTepHBIX CBOWCTB H Ha OCHOBE OIIBITOB,
IEMOHCTPUPYIOLINX NaHHOE (PU3UIECKOe SIBICHUE;

pacmo3HaBaTh IPOsBIEHHE HM3YICHHBIX ¢bu3nYecKux SBICHHH B
OKpY’KAaIOIIlEM MEpEe, B TOM 4YHCIe (U3MYECKUe SBICHHA B IPHUPOIE:
IOBEPXHOCTHOE HATSDKEHHE M KaNWULIPHBIE SBIE€HMA B IPUPOLE,
KpHCTAUIBl B npupone, usmydeHue ConHIla, 3amMep3aHHe BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHue POCHI, TYMaHa, HHes, CHera, dJIEKTpUIECKHue
sABJIEHUS B atMocdepe, dIEKTPUUECTBO JKHUBBIX OPraHU3MOB, MarHMUTHOE
noje 3eMiH, Apeld ION0COB, POJb MAarHUTHOTO IOJA AN JKU3HU Ha
3emile, OJISAPHOE CUSHUE, [IPU STOM IEPEBOJUTH MPAKTHYECKYIO 3a/a4y B
yueOHYyI0, BHIIENATh CyLIECTBEHHbIE CBOMCTBa (NMPHM3HAKM) (U3NYECKUX
SIBJICHUIA;

OIKCHIBATH U3YYEHHBIE CBOWCTBA Tel U (PU3MYECKUE SABJICHHUS, HUCIIONIB3Ys
¢usMyecKre BETHYMHEI (TeMIIepaTypa, BHYTPEHHSS S9HePrHs, KOIUIEeCTBO
TEIUIOTHI, yIelbHas TeIUIOEMKOCTh BEINeCTBa, YJeNbHas TEIUIOTa
IUIaBJI€HHs, YJAeNbHas TeIUloTa [apooOpa3oBaHUs, YZAENbHas TeIoTa
CropaHMsi TOIUIMBA, KO3QQUIUEHT TIIONE3HOro NEHCTBUS TEIIOBOH
MAIlMHbI, OTHOCHUTEIbHAS BIIAYKHOCTh BO3IyXa, DJIEKTPHYECKHNA 3apsp,
CIJIa TOKa, DJIEKTPHYECKOE HAaNpsDKEHUE, CONPOTHBJICHHE MPOBOJIHUKA,
yIeNpbHOE  CONpOTHBICHWE  BemecTBa, paboTra ¥ MOIIHOCTBH
JJCKTPHYECKOr0  TOKa), TIpH ONHMCAaHWU MPaBHIBHO  TPaKTOBAaTh



usryecKkuil CMBICI HCIONB3YyEMbIX BETHYHH, 0003HaYCHHUSI U E€IWHHIIBI
(QU3MIECKUX BENMYUH, HAXONUTH (GopMyJIBl, CBA3BIBAIOLIKE JAHHYIO
U3MYECKyI0 BEIHMYMHY C [PYrUMH BEIMYMHAMM, CTPOUTDH rpahuxu
M3yYeHHbIX 3aBUCHMOCTEH (PU3MICCKUX BEIMIHE;

XapaKTepu30BaTh CBOMCTBA Tell, (HU3UIECKHE SBICHUS U MPOLECCHL
HCTIONB3Ys. OCHOBHBIE TMOJIOXKEHUS MOJIEKYJISPHO--KUHETHIECKOH TEOpHH
CTPOEHHMs BELIECTBA, LPHHIIAI CYNEPIO3UIIHI HOJeH (Ha Ka4yeCTBEHHOM
ypOBHE), 32KOH COXpaHeHHs 3apsna, 3akoH OMa Juis yqacTka erH, 3aKOH
Ixoyns—JleHna, 3aKOH COXpaHeHHs OSHEpruM, TIpd STOM JaBaTh
CITOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3allUCBIBATBH €0 MaTeMaTH1ecKoe
BEIpa)KECHHUE;

0GBACHATh (DM3MUECKHE IPOIECCHl M CBOMCTBA Tell, B TOM 4YHCIC U B
KOHTEKCTE CUTyalluil IMpakTUKO-OPHEHTUPOBAHHOIO XapaKTepa: BBIABIATE
IPAYHHHO-CIIEICTBEHHbIE CBSI3H, CTPOMTh OOBSCHEHHE U3 1—2 JIOTMYECKAX
aroB ¢ OMOpO#l Ha 1-2 W3y4eHHBIX CBOWCTBA (QU3HIECKMX SIBIICHUH,
(GU3UYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemath pacdyéTHBle 3ajaud B 2-3 [IeHCTBHUA, MHCIONB3Ys 3aKOHBL U
hopMyIbl, CBs3bIBAIOIIEE (U3MYIECKHE BEIMYMHBI: Ha OCHOBC aHAIM3a
yCIIOBMS 3a1ayd 3allMCHIBATH KPATKOe YCIOBHE, BBIABIATH HENOCTATOK
JAHHBIX [UIS pelIeHHs 3ajadd, BBIOMpaTh 3aKOHBl U (OpMyJIBL,
HeoOXONUMBlE I €8 pelleHHs, NPOBOJUTh PAacdéThl M CpaBHUBATh
TOJTy9eHHOe 3HaYeHre U3NUECKON BEIMIMHBI C H3BECTHRIMH IAHHBIMH;
pacro3HaBaTh I[POGNEMBI, KOTOPBIE MOXHO PpemUTh MNpY [OMOLIH
(QU3MYECKMX METOMOB, HCIIONb3Yys OIMCAHUE HCCIICJOBAHMUS, BBICIATH
IIpoBepseMOe  IIPEAIONOKEHNE, OLUECHUBATh IPABUIBHOCTE IOpsAKa
IPOBENEHUS UCCIIEI0BaHMS, IeTIaTh BEIBOADI,

IPOBOJUTE ONBITEL [0 HAONIONEHHIO (U3MYECKUX SBICHUH I
QU3MIECKUX CBOUCTB Tell (KalUUIApHbIE SBICHUS, 3aBUCHMOCTD IABIICHUS
BO3/yXa OT €ro o0béMa, TeMIepaTyphbl, CKOPOCTH IPOLECcCa OCThIBAHHUS U
HAarpeBaHUs IpU M3IYYEHHH OT LBeTa u3Tyyaromeil (MOTIOLIAOIeH)
IIOBEPXHOCTH, CKOPOCTh HCIAPEHUs BOABI OT TEMIIEPATyphl XKUIKOCTH H
WIOWaAd e& IOBEPXHOCTH, OJIEKTpH3alUs Tel | B3auMOJICHCTBHE
SJIEKTPUYECKUX 3apsfioB, B3aUMOJEHCTBHE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJM3al[¥sl MArHATHBIX IOJeH IOCTOSHHBIX MArHUTOB, MAEHCTBHUS
MArHUTHOTO IOJII Ha IMPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa,
CBOMCTBA SNIEKTPOJBUraTeNsi IOCTOSHHOTO TOKa): (OpMyIIMpOBaTh
IpoBepsieMBIe TIPEIIONI0KEHNs, COOUPATh YCTAHOBKY M3 IMPEIIOXKEHHOTO
000pyIOBaHMs, OIKCHIBATh XOJ OIBITAa M (POPMYITHPOBATE BEIBOAEL,



BEITIONHSTH ~ NPAMBIE  M3MEPEHHs.  TEMIEpaTyphl, — OTHOCHUTEIBHOH
BIQXKHOCTH BO3JlyXa, CHJIBl TOKA, HANpsDKEHHWs C HCIOIb30BaHUEM
AHAJIOTOBBIX IIPHOOPOB M JATUMKOB (M3MYECKHUX BENMYMH, CPaBHUBATH
pe3yJIBTATH U3MEPEHHHT ¢ yIETOM 3a/IaHHON a0COMOTHOH MO PEIIHOCTH;
TIPOBOHTH MCCIIENOBAHNE 3aBUCHMOCTH OIMHOM (U3NYECKON BEMIMHBI OT
ApYroifi ¢ HUCMOJB30BAaHWEM IPAMBIX ~HM3MEpeHH  (3aBUCHMOCTB
COIPOTHUBJIEHUs] MPOBOJHUKA OT €ro [UIMHBI, IUIOMaJM IIOINEPEvTHOTO
CeueHHs U yIeIbHOTO COMPOTUBIIEHNUS BEIECTBA MPOBOAHNKA, CUIIBI TOKA,
MOYIEro dYepe3 IPOBOJHHMK, OT HANpsHKeHHs Ha IPOBOTHUKE,
JCClIeJOBaHMe IOCIeOBATeNLHOr0 W IapajlIeNbHOTO  COeNMHEHHH
IIPOBOJHMKOB): IUIAHMPOBATh MCCJIEOBAaHUE, COOMpaTh YCTAHOBKY U
BBILIOJIHATh M3MEpEHHMs, CIeiysl HPEANOXeHHOMY IUIaHy, (UKCHPOBATh
pe3yIbTaTHl ITIONyYeHHON 3aBHCHMOCTH B BHIe Tabmuu U rpadukos,
IeraTh BBIBOKI [T0 pe3yiIbTaTaM HCCIEN0BaHuS,

IPOBOJUTh KOCBEHHBIE H3MCPCHHS (QU3NYECKHX BeNHYMH (y[eNbHas
TEeIIOEMKOCTh  BEIECTBA, CONPOTHBJIEHHE IPOBOJHHKA, paboTa M
MOIIHOCTb BJIEKTPMYECKOr0 TOKA): IUIAHUPOBAaTh M3MEPEHHs, COOHMparh
SKCIEPUMEHTAIBHYIO YCTAHOBKY, Clelysl IPEIIOKEHHON MHCTPYKIUH, U
BBIYKCIISTh 3HAUCHUE BEITMYUHEL;

COOJIIOATh IPaBWIa TEXHUKY 0€301aCHOCTH TIpH paboTe ¢ 1abopaTopHEIM
000pyAOBaHUEM;

XapaKTepu30BaTh INPUHLMIBl JSHCTBHA H3y4YeHHBIX MpUOOpPOB U
TEXHHYECKUX YCTPOMCTB C OIOpOH Ha WX OMHCaHMA (B TOM 4HCIE:
CHCTeMa OTOIJIEHHs JOMOB, TMIPOMETp, IMapoBas TypOHHA, aMIepMeTp,
BOJIETMETP, CYETYUK OJIEKTPUICCKOH SHEPrHHM, 3JIEKTPOOCBETUTENBHbIC
TIPHGOPEI, HATPEBATENBHbIE HICKTPOIPUOOPHI (IPUMEDEI), JIEKTPHIECKHE
TIpeJOXPaHUTENH, SNEKTPOMATHHT, NEKTPOJABUIaTeNb IOCTOSHHOTO TOKa),
FICTIONB3ysl 3HAaHMS O CBOWMCTBAX (DM3MYECKHUX SABICHMH H HEOOXOIMMbIE
(r3HUecKre 3aKOHOMEPHOCTH;

paclo3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M WM3MEPUTEIbHbIC
npubOpsl IO CXeMaM M CXeMaTWYHBIM pPHUCYHKaM (KMIKOCTHBIMA
TEpMOMETpP, TEPMOC, IICHXPOMETp, T'MIPOMETp, ABHIraTellb BHYTPEHHETO
CrOpaHHMsi, DJIEKTPOCKOI, pPEeocTaT), COCTaBIATh CXEMBI JJIEKTPHYECKUX
1enei ¢ IOoCIeNoBaTeNbHBIM U MapalieIbHBIM COSIMHEHUEM 3JIEMEHTOB,
pasjmJas yCIOBHBIE 0003HAUYEHHUS DIEMEHTOB DIIEKTPUIECKHUX LETIEH;
IPUBOAUTE  HpUMephl  (HAXOAUTH HHGOPMAIMIO O  NPHUMEPaX)
NPaKTUYECKOTO HCIIONB30BaHMs (U3NYECKAX 3HAHMH B ITOBCEIHEBHOU
KU3HU U1 obecriedeHns 0e301acHOCTH IPH 0OpaIlleHuH ¢ IpubopaMu H
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TeXHUYECKVMH YCTPOMCTBAMHM, COXPAHEHHS 3J0pOBbS H COOIIIONEHHs
HOPM 9KOJIOTHYECKOI0 MOBEJEH!S B OKpYKalOLIeH cpene;

OCYIECTBIATh MOMCK uHGbOPMAlUM (DHU3MYECKOTO CONePKaHUS B
VHTepHeTe, Ha OCHOBE HMEIOIMXCA 3HAHMA W IYTEM CPaBHEHUS
JOMOJTHATETbHBIX ~ MCTOYHHKOB  BBIIETATh MHQOpMALMIO, KOTOpas
SBIISIETCS IPOTUBOPEUIHBOI HITH MOXKET OBITh HEOCTOBEPHOM;
JFICIIONIb30BAaTh IIPH BHIMOJHEHUH y4eOHBIX 3a/laHii Hay4YHO--TIOMYJIAPHYIO
nuTeparypy  (GHU3UYECKOro COIEp)KaHWs, CIPaBOYHBIE MaTepHalbl,
pecypchl cet MHTepHeT, BIajeTs NpUEMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanust HHGOPMAIUH U3 OHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHBIC MUChMEHHBIE W KpaTKHe YCTHBIE COOOLIEHHS,
0600mass MHGOPMAIMIO W3 HECKONBKHX HCTOYHHKOB (HU3HIECKOro
COIEpPXKaHWsl, B TOM YHCIE IyOJIMYHO NPEACTABIATH PE3yJIbTaThl
IIPOEKTHON MJIA UCCIIEN0BATENHECKOM JEATENbHOCTH, IIPH 3TOM IPaMOTHO
MCIIONb30BaTh HM3ydeHHBIM TIOHSTHHHBI ammapaT Kypca (QU3HKH,
COIPOBOKAATH BEICTYIUICHHE IIPE3EHTAIHEN;

IIpH BBINOJHEHAN Y4YeOHBIX IIPOGKTOB M HCCIEJOBAHUN (QU3HYECKHX
IPOIIECCOB PAacIpeneiaTh O00A3aHHOCTH B TIpyIIe B COOTBETCTBUHM C
[IOCTaBJICHHBIMHU 3a/[a4aMy, CJIEIUTH 3@ BBIIIOJHEHUEM IIaHa AEHCTBUA U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OII€HHMBaTh COOCTBEHHBIM BKIaX B
IesTeNbHOCTD TPYIINEL, BEICTPanBaTh KOMMYHHKATHBHOE B3aUMOJIEHCTBHIE,
TIPOSIBJIsIS TOTOBHOCTD pa3peliaTbh KOHQIUKTEL.
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