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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (u3KMKe Ha YpPOBHE OCHOBHOTO 0OIIero OOpa3oBaHMs COCTaBJICHA Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Conmepxanne  mporpaMMbl 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOH I'paMOTHOCTH OOY4YalOUIMXCS M OpraHU3alMI0 H3y4eHUs (QU3MKH Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbIM  pe3ylibTaTaM  O0y4eHus, a  TakXKe  MEXIPEIMETHble  CBS3U
€CTECTBEHHOHAYYHbIX y4EOHBIX MPEJMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMs.
OwusmKa ABISETCS CHCTEMOOOPa3yIOIUM Il €CTECTBEHHOHAYYHBIX YYeOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKaT B OCHOBE IPOILIECCOB U SIBJICHHM, N3ydyaeMbIX XHUMUEH,
Ouonorueli, actpoHomuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, NPEAOCTaBIseT Haubosiee sICHble 00pa3lbl NPUMEHEHHsS HaydHOTO METoJa
MIO3HAHUS, TO €CTh CIIOCO0a MOIYYEHHs JOCTOBEPHBIX 3HAHUM O MUpE.
OnHa W3 TVIaBHBIX 337a4 (U3MYECKOro o0pa3oBaHUsS B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYYHOH TIpaMOTHOCTH M HHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuenne ¢usnkun Ha 0a30BOM YpOBHE IMpEAIojaraeT OBJAIACHHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BaHMS;
® MHTEPNPETUPOBATh JAaHHBIE W MKCIOJNb30BaThb HAy4YHBIE JOKA3aTENIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenn u3yuyeHuss (U3MKUM HAa yYPOBHE OCHOBHOT'O OOIIETr0 OOpa30BaHHS ONpPENEIECHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aMIX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE O001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkaA€HHON pemenneM Kosnernn MunucrtepctBa npocsemienust Poccuiickoit denepannn
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e npuoOpeTeHHe HHTepeca M CTpeMJICHHMs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TPEJCTABIEHUH O HAyYHOM MeETOJ€ TMO3HaHUS U (popMHupoBaHHE
HCCJIEI0BATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmupoBaHHE HAYYHOI'O MUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHMUS
MaTepuy U pyHAaAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (QopmupoBaHUE NPEACTABICHUN O pONH (PU3UKU U1 Pa3BUTUSA IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

® Dpa3BUTHE NPEACTAaBICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOMH, MOATOTOBKA K JalbHEHIIEMY O0yYSHHIO B 3TOM
HalpaBJICHUU.

JlocTikeHne STHX 1eneil mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
00pa3oBaHus 00eCIeUnBaCTCs PEIICHHEM CIICAYIOUINX 3aaY:



e nmnpuoOpeTeHHe 3HAaHWK O JUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXAHUYECKUX,
TETUIOBBIX, YJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;

e [pUOOpPETEHHWE YMEHHW OINUCHIBAaTH U  OOBSICHATH (PU3MUECKUE SIBJICHUS C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA,

® OCBOCHHE METOJIOB PCIICHHUS TPOCTEHINNX pacu€THBIX 3a7a4 C HCIOJIb30BAHUEM
(GU3nUeCKUX MOJIeNel, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

® Dpa3BUTHEC YMCHHU HaOJIOJaTh TPUPOJHBIC SIBJICHUS W  BBINOJHATH  ONBITHI,
nabopaTopHble pabOTBl M HKCIEPUMEHTAIbHBIE HCCICAOBAHHUS C HCIOJIb30BAaHHEM
U3MEPUTENbHBIX TPHOOPOB;

e ocBOocHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJEPIKAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHaIU3 W KPUTHUECKOE
OlICHUBaHKE WHPOPMAIINH;

® 3HAKOMCTBO €O cepamu NMpodhecCHOHATBHON AEATEIHLHOCTH, CBA3AHHBIMU C (DU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHKCHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HeZenio).



COJEPKAHUE OBbYYEHUA
8 KJIACC

Pa3gen 6. TenvioBbIe IBJICHUSA.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH CTPOEHHMs BemiecTBa. Macca
U pa3sMepbl aToMOB M MoJeKkyl. OnbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSTHUM BenlecTBa. Kpucraminueckue u
amop¢usbie Tena. OObsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH 1 TBEPABIX TEJ HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO-KMHETHUECKON Teopuu. C(CMauuBaHME M KalWJUIAPHBIE SIBIEHUA. TerioBoe
paclIMpeHHe U CXKaTHE.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOIO JBMXKEHHS YacTHI.
Buytpennsis sneprus. CrnocoObl W3MEHEHHUST BHYTPEHHEW OJHEpPruM: TeIuionepenadya u
coBepieHre padoThl. Bupl Temonepeaadu: TeIoNpoOBOIHOCTh, KOHBEKIHS, U3TyYCHHUE.

KonuuectBo TemioTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TemiooOMEH U TEMoBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAITMYECKHUX
BEleCTB. YaenbHas Termora muaBieHus. [lapooOpa3oBanme u koHueHcanus. lcnapenue.
Kumenne. YnenbHas TemioTa mnapooOpa3oBaHUs. 3aBUCHUMOCTh TEMIIEPATYpPhl KHIICHUS OT
aTMoc(hepHOro JaBJICHHS.

BnaxuocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuunsr pabotsl TemnoBelx aurareneit KIIJ[ TtemmoBoro nsurarens. Temosbie
JIBUTATENIH U 3aIIATA OKPYKAIOWIEH CPEbI.

3aKOH COXpaHEHMsI U IPEBPALLCHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Hab6mronenrne 6poyHOBCKOTO JBUKEHUS.

Hab6monenue nuddysum.

Habmonenune siBneHuit cMauMBaHus U KalWUISIPHBIX SIBJICHUM.

HaGnroeHue TernoBoro pacuMpeHus Tell.

M3meHeHMe naBiIeHMs ra3a pu H3MEHEHUH 00bEMa 1 HarpeBaHUM MIIM OXJIaXKICHUH.
[TpaBuiia u3MepeHMs TEMIIEPATYPHI.

Bunae! renionepenaun.

OxuaxieHre Ipyu COBEPIICHUH PaOOTHI.

W NhWN R

HarpeBanue nipu coBepiiieHuN pabOThl BHEITHUME CHJIAMH.
. CpaBHEHHE TETIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. Habmronenue xumneHus.
. HabmroieHue mocTostHCTBa TEMIIEPATYPhI MPH TUIABIICHUH.
13. Mopenu TEIUIOBBIX JABATATENECH.
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Jlabopamopnwvie padbomot u onvimul.
1. OmnbITEI O 0OHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO TIPUTSHKEHUSI.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OmbIThI IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEI.
4. OrmpenereHne NaBIeHUS BO3AyXa B OAJJIOHE MITIPHUIIA.
5. OneIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTHh JABJICHUS BO3[yXa OT €ro o0béma wu

Harp€BaHus UK OXJIAXKICHUA.



6. IlpoBepka THMIOTE3bl JHWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKHUJIKOCTH B
TEPMOMETPHUUYECKOMN TPYyOKe OT TeMIIepaTyphI.

7. HaGmoneHue u3MeHEHUs: BHYTPEHHEH SHEPrUU Tejla B pe3yJbTaTe TEIUIonepeiayu u

paboOTHI BHEITHUX CHIL.

8. HccnenoBanue sBICHHUS TEIUIOOOMEHA MPU CMEITMBAHUH XOJIOJHOM M TOPSIYCH BOJIBI.

9. OmpexneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TPU TEIIOOOMEHE C

HarpeThiM METAUIMYECKUM ITUIHHAPOM.

10. Onpenenenue yneinbHON TEIUIOEMKOCTH BELLIECTBA.

11. UccnenoBanue mpoiiecca uCIapeHusl.

12. Onpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3AyXa.

13. Onpenenenue yaeabHON TEIUIOTHI TIaBJICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHHS.

OnekTtpuzanusi Tel. J[Ba poma 3JIEeKTpHUUECKUX 3apsnoB. BzaumojelcTBre 3apsyKeHHBIX
ten. 3akoH Kyrnona (3aBUCMMOCTH CHIJIBI B3aWMOJEUCTBUS 3apSIKEHHBIX TEl OT BEIUYHHBI
3aps0B U PACCTOSTHUS MEXKY TEIaMH).

OnekTpuueckoe mnosie. Hanpspk€HHOCTH anekTpudeckoro mojs. [IpuHumn cynepro3uiun
AIIEKTPUYECKHUX I0JIeN (Ha KAaUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsoB. DJIEMEHTapHBIM 3ieKkTpuueckuil 3apsia. CtpoeHue
aroMa. [IpoBOHUKY U TUAJEKTPUKUA. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsija.

DNEKTPUUECKUI TOK. YCIOBUSI CYIIECTBOBAHMS JJIEKTpUUECKOro Toka. McTouHukm
MOCTOSIHHOTO TOKa. JIeWCTBHS 3JIEKTPUUECKOTO0 TOKa (TEIUIOBOE, XWMHUYECKOE, MarHUTHOE).
DIIEKTPUUECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuiia Toka. DleKTpuueckoe HampsbkeHue. ConpoTHBIECHUE
MPOBOJIHUKA. YIENbHOE COMpPOTUBIEHHWE BemecTBa. 3akoH Owma s ydacTka IIemu.
[TocnenoBarenbHOE U MapAILIETBHOE COCTUHEHUE MTPOBOIHUKOB.

PaboTta 1 MOUTHOCTB IEKTPUUECKOTO ToKa. 3akoH J[oyms—JIeHna. DnexTpuueckue 1nenu
Y TIOTPeOUTENH IEKTPUUIECKOM SHEpruu B ObITY. KOpoTKoe 3amMbIKaHHe.

ITocTossHHBIE MarHuThl. B3anmMoaeiicTBHE IIOCTOSHHBIX MArHUTOB. MarHuTHOE IIOJIE.
MarunuTtHOoe noJie 3eMJIM U €ro 3HAYeHHE JJIs1 *KU3HA Ha 3emuie. OnbIT Dpcreaa. MarHutHoe mosie
ANEKTPUUECKOro ToKa. [[puMeHeHne 3JeKTPOMarHuToB B TeXHUKE. J/[eficTBHe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO ToOKa. lcnosb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U Ha TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM  wHAyKuuH. [IpaBuno  JleHma.
Onektporedeparop. CrmocoObl TONYYEHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpU3anus Tell.

JIBa pona »ieKTpUYECKUX 3apsiIoB M B3aUMOJEHCTBUE 3apSHKEHHBIX TEIl.
YCTpOUCTBO U JEHCTBUE IIEKTPOCKOIIA.

DNeKTpOoCcTaTUUYECKast UHTYKIIUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

[IpoBOTHUKY ¥ AUDIIEKTPUKH.

MopaenupoBaHU€e CHIIOBBIX JUHUM SJIEKTPUYECKOTO MOJIA.

HcToyHrKY MOCTOSSHHOTO TOKA.

. JIelcTBUS AJIEKTPUUECKOTO TOKA.

© PN VA WN e

10 DJIEKTPUUYECKHUI TOK B )KUJIKOCTH.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

I"a30BbIii pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenune 3eKTpUuYecKoro HanpsKeHUs BOJIBTMETPOM.

Peocrat u mara3uH COpOTUBJICHUMN.

B3auMoneiicTBrE MOCTOSIHHBIX MAardHUTOB.

MoaenrpoBaHrue HEBO3MOYKHOCTH Pa3ACIICHHsI MIOJTOCOB MarHuTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneiT OpcTena.

MarnuTtHoe 1oJjie ToKa. JJIEeKTPOMarHmr.

JleficTBe MarHUTHOTO TIOJISI HA POBOJIHHUK C TOKOM.
DIIeKTPOABUTATEINb IIOCTOSTHHOTO TOKA.

HccnenoBanue sBJIEHUS DJIIEKTPOMArHUTHOM WHIAYKIIHH.

OnpiTel Dapages.

3aBUCHUMOCTH HaIpaBJICHUS UHIAYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOSHUKHOBEHHS.
DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimel.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITh! 10 HAOIIOAEHUIO 3JIEKTPU3ALUH TeJl HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOIO MOJIS HA POBOJIHUKU U AUDIEKTPUKH.
COopka u IpoBepKa padOTHI JEKTPHUIECKOH IETIH ITOCTOSIHHOTO TOKA.

M3mepenne u peryampoBaHue CHIIbI TOKA.

W3mepeHue U peryJinpoBaHue HaIPsHKEHNUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COITPOTUBIICHUS
pE3UCTOpa U HANIPSKEHUS HA PE3UCTOPE.

OnpIThl, JE€MOHCTPUPYIOUIME  3aBUCUMOCTH  AJIEKTPUYECKOTO  CONPOTHBIICHUS
IIPOBOJIHHKA OT €0 JUIMHBI, IIJIOMAN ONEPEYHOT0 CEYEHHS U MaTepHaa.

[TpoBepka mnpaBwiia CIIOXKEHHMS HANPSOHKEHUM INPU IOCIEN0BAaTEIBHOM COECIUHEHUU
JBYX PE€3UCTOPOB.

[TpoBepka nmpaBuiIa AJ1s CUIIBI TOKA MIPH NTapaJIJIEIbBHOM COEAMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UYILIETO YEPE3 PE3UCTOP.

Omnpenenenne MOIIHOCTH 3JEKTPUUYECKOT0 TOKA, BBIIETIEMON Ha PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYLIETO YEPE3 JIAMIIOYKY, OT HAIpPSKCHUS
Ha HEH.

Omnpenenenne KIIJ[ HarpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJEMCTBHSI TOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHuTHOrO IOJIS MOCTOSHHBIX MAarHUTOB NpPU HUX OOBEAMHEHUHU U
pa3JieIeHUN.

HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnBIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aUMOJAECUCTBUS KaTYIIKU ¢ TOKOM U
Mar"ura oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYyIIIKE.

W3ydeHue aecTBYSI MArHUTHOTO IOJISE Ha IPOBOJHUK C TOKOM.

KoncTtpynpoBanue u nusydeHue paboThl AJIEKTPOABUTATENS.

N3mepenne KII/I anexTpoaBUrarenbHol yCTaHOBKH.

OnpITHl IO MCCIENOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM WMHIYKIUHU: HCCIIEJOBaHHE
M3MEHEHUH 3HAaYEeHMsI U HAaIPaBJIECHUS MHAYKLIIMOHHOIO TOKa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbrate u3yueHus (U3MKM Ha YpPOBHE OCHOBHOTO 00Imero ooOpa3oBaHus Yy

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

- MPOSIBIICHHE MHTEepeca K UCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUICKOHN (Qu3ndeckoin
HayKW;

- [ICHHOCTHOE OTHOIIICHUE K JOCTHKCHHUSIM POCCUNUCKHUX YIEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KIEHUH OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM TPUMEHEHHEM JOCTHKCHUH (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIIPHSITHE ICTCTHUECKUX KadeCTB (PM3MUYECKON HAyKH: € TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

- OCO3HaHHWE IEHHOCTH (PU3MYECKON HAyKW KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIEH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOH JTIFOO03HATEIHFHOCTH, HUHTEPECA K UCCIIEA0BATEIbCKON JIeITeTbHOCTH;

5) popMupoBanus KyJbTYpPbl 310POBbS ¥ IMOIUOHAJBLHOIO 0JIArONOJYYHS:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro obpasza KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTH TIpaBUJ O€30MacHOTO TOBEACHUS Ha TPAHCIOpPTE, Ha Joporax, ¢
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

- c(hOpMUPOBAHHOCTh HaBbIKAa peieKCuH, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOTO
e IIpaBa y Ipyroro 4ejioBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- aKTUBHOE Y4YaCTHE B PEIICHUU MPAKTHUYECKUX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTelbHON
OpraHM3alfii, TOopoJa, Kpasi) TEXHOJOTHYECKOW W  COIMAIbHOW HAIMpPaBIEHHOCTH,
TpeOYIOMIMX B TOM YHCIe U PU3NISCKUX 3HAHUM;

- HHTEpeC K MPAKTUYECKOMY H3y4eHUI0 podeccuii, CBI3aHHBIX C PU3UKOM;

7) 3K0JI0rMYeCKOr0 BOCIIMTAHMS:

- OpHWEHTAIMs Ha TpUMEHEeHWe (U3MYECKUX 3HAHWN IS pelieHus 3amad B o0jacTu
OKpY’Kalollle Cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB M OLIEHKA UX BO3MOKHBIX TOCIEICTBUN
JUTSL OKpYKaloIlEen Cpeibl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX pPelIeHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTpPeOHOCTP BO B3aUMOJCHCTBUU TPU BBHITIOJHEHUH WCCICIOBAHUN H TIPOEKTOB
(bu3MYeCcKOil HaMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

- MIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO NeSTEIbHOCTb;

- TOTpeOHOCTh, B (HOPMHUPOBAHWHM HOBBIX 3HAHWM, B TOM YHuCIE (HOPMYIHUPOBATH HJICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SBJICHHUSIX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (hU3UKH;



® - [IJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKHUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEI, O6H.[CCTBa H 5KOHOMUKH,

B TOM YHCJIC C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUU C Y4YETOM BIMSAHHUSA HA OKPYXKAIOLIYK Cpeny, BO3MOKHBIX

IrI100aIbHBIX HOCJIC,Z[CTBI/Iﬁ.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHCTBHUS, KOMMYHUKATHBHBIE

YHUBCPCAJIBHLIC y‘Ie6HLIC ILCIZCTBHH, PEryiIsITUBHBIC YHUBCPCAJIbHBIC y‘le6HBIe JICUCTBUSL.

Ilo3HaBaTeabHBIE YHUBEPCAJBbHBIC yqeﬁnble JeHCTBUA

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMK, OCHOBAHUS IS 0000IICHHUS
U CPaBHCHUS;

BBISBJIATH 3aKOHOMEPHOCTH M NMPOTHBOPEUMS B PACCMAaTPUBAEMbIX (haKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BBIABJIATE INMPUYUHHO-CIICACTBCHHBIC CBA3U IIPpU H3YYCHHUU (1)I/I3I/I‘ICCKI/IX SIBJICHUN U
mponeccoB, JAcjaTb BbBIBOALI C HCIHOJB30BAHUEM JACAYKTHBHBIX W HWHIAYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUYECKUX BEJTUYNH;
CaMOCTOSITENIbHO ~ BBIOMpATh CcHocoO pemieHus ydeOHOW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
y4€TOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarejbcKue AeiCTBHUA.

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS;

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIAHY OIBIT, HECI0XHBIN
(bU3HYECKU HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UYECKOTO SIBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, MOIYUYEHHYIO B XOJ€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSITENNLHO  (OpMYyITUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTam
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEIOBAHNUS;

MPOTHO3MPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UIECKUX MPOIIECCOB, a TAKXKE
BBIJIBUTATh MIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHSTh Pa3JIUYHBIE METOJbI, WHCTPYMEHTBHI M 3ampochl MPH TOUCKE M OTOOpE
uH(pOpMAIIUK WIH JAHHBIX ¢ YUETOM MPEAIoKEHHOW yueOHOM (hru3ndeckoi 3a1auu;
aAHAIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH WH(POPMAITUIO PA3ITHIHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY TMpencTaBieHUs WHPOpMauu u
WLUTIOCTPUPOBATh pEIIaeMble 3a7a4d HECIOKHBIMH CXEMaMH, JWarpaMMaMy, HHOUN
rpaduKol U UX KOMOMHAITUSIMH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:



B Xoae OOCyXJIeHus y4eOHOro MmarepHaja, pe3yibTaToB JabOpaTOpPHBIX paboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMON TEMbI U BBICKA3bIBATh HJICH,
HalleJIEHHbIC Ha PELICHUE 3aaull U MOAep KaHue 01aroxKenaTeIbHOCTH O0IeHHS;
CONOCTABIATH CBOM CYXJACHHS C CYXKACHHSIMH JpYrUX YYacTHHKOB JHAajora,
OOHapYy>KUBATh Pa3IMYKME U CXOJICTBO MO3ULINH;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTAX;

NyOJMYHO  TPENCTABIATH  PE3yAbTAaThl  BBINOJHEHHOTO  (PM3MYECKOTO  OIbITa
(9KCIIeprMeHTa, UCCIIeIOBaHMUs, TIPOCKTA);

INOHMMAaTh M HCIOJIB30BaTh MPEUMYILIECTBA KOMAHJHOW W WHIUBHIYAILHOW PabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckor mpoOIeMsl;

NPUHUMATh eI COBMECTHOM JEATEIbHOCTH, OpPraHW30BBIBATH JEHCTBUS IO €&
JOCTHXKEHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOLECCHl U PE3YJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOIO 4acTh Pa0OTHI, JOCTHTras KAaueCTBEHHOTO pe3yJbTara MO CBOEMY
HAIpaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMU KOMaHIbl;
OLICHMBATh KAueCTBO CBOETO BKJIaAa B OOMHUHA TPOAYKT 1O KPHUTEPHSIM,
CaMOCTOATENFHO CPOPMYTHMPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSL.

PerJIﬂTI/IBHLIe YHUBEpPCAJIbHLIC y‘leﬁl—[l)le JeHCcTBUA

Camoopranusauus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOUIMX Ui peILCHHs
(bu3nyecKuX 3HaAHMI;

OPUEHTUPOBAThCA B PA3IMYHBIX MOAXOAAX MNPUHATUS peHIeHUH (MHIMBUIYaIbHOE,
INPUHITHE PELICHUs B TPYIIIE, IPUHATHE PELICHUHN IPyIIon);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3aladd WU IJIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUaHThI PEIIEHUN;

Jiesath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILIEHUE.

CﬂMOKOHTpOJ’IL, SMOLMOHAIbHBIA HHTELJIEKT:

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJUIaraTh IUIaH €€ N3MEHEHHUS,

OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEJOCTH)KEHHUS) pEe3yJbTaTOB JESTEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJI€ B XOJ BHIMOJTHEHUS (PU3HUECKOTO
UCCIICIOBAaHUST WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, H3MEHMBIIUXCS
CUTYallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LENIH U YCIOBUIM;

CTaBUThH ce€0s1 Ha MECTO JPYroro YeloBeKa B XOJI€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJady WiId B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ [IPaBo JIPYroro.

IMPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyueHust B 8 Kjacce mpeIMeTHBIE pPe3yibTaThl HA 0a30BOM yYpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHM:



UCIIOJIB30BaTh IMOHATHUS: Macca U pa3Mepbl MOJIEKYN, TEILUIOBOE IBMKCHHE aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPUCTAIIMYECKUE M aMOp(HBIE Tea,
HACBIIICHHBI U HEHACBILEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIIEPATYPA, BHYTPEHHSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUYECKUN 3apsl, AIEKTPUUECKOE
1I0JIe, MPOBOJHUKU W JWIJIEKTPHUKH, IOCTOSHHBIA DJIEKTPUYECKUH TOK, MATHUTHOE
1oJe;

pasinyarh siBIeHUs (TEIUIOBOE pACIIMpEHHE U CXKaTue, Tellonepenada, TeIuIoBOe
paBHOBECHE, CMAauMBaHMUE, KaIWULIPHBIC SBJICHUSA, MCIAPEHUE, KOHICHCALUSA,
IIJIaBJICHUE, KpUCTAJUIM3aLus (oTBepaeBanue), KHUIICHUE, TerIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKLMS, W3JIyUYEHHUE), DJIEKTpU3aLUs TeJl, B3aUMOJEHCTBUE
3apsAA0B, NEUCTBHSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKaHUE, B3aUMOJCHCTBUE
MarHuToB, JAEUCTBHE€ MAarHUTHOIO IIOJI1 Ha IMPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHAas
UHAYKLIMS) TI0 OINHMCAaHUI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh IPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4Yncie (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUIApHBIE SIBJIEHUS B IPUPOAE, KpUCTaLlbl B mpupone, usinydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, OSIEKTPUYECTBO JKUBBIX OpPTaHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOIIOCOB, pOJb MAarHUTHOTO MOJS JUIS KU3HH Ha
3emiie, MOJSIPHOE CUSIHME, IPU 3TOM IME€PEBOAUTH MPAKTUUYECKYIO 3a]lauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OTKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3NUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YyelbHas
TEIJIOEMKOCTh ~ BELIECTBA, YZENbHAs TEIUIOTA IUIABJICHMS, YAEJIbHAs TEIIOoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpPaHUs TOIUIMBA, KOA(PQUIMEHT IMOJIE3HOTO
JIEACTBHS TEIJIOBOM MAIlMHBI, OTHOCUTENIbHAS BIIAXKHOCTb BO3YyXa, DJIEKTPUYECKHUU
3apsl, CHJla TOKa, OJJIEKTPUYECKOE HAIPsHKCHUE, CONPOTUBICHUE IIPOBOJHUKA,
yII€JIbHOE CONPOTUBIIEHUE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPUUECKOTO TOKA), IpU
ONMCAHWU TMPaBWIBHO TPAKTOBaTh (DU3MUECKUNA CMBICI HCHOJb3YEMBIX BEJIUYUH,
0003HaueHMs M eTUHHIBI (PU3NYECKUX BEJIWYMH, HAXOAUTh (OPMYIIbI, CBA3bIBAIOIINE
JAHHYIO (U3UYECKYI0 BEJIUYMHY C JPYITMMU BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TMPOLECCHl, HCIONb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpPHHM CTPOEHHUs BEIECTBa,
OPUHIUI CYNEPNo3UuIMH ToJjel (Ha KadyecTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsifa, 3akoH OMa s ydacTka Lenu, 3akoH J[xoyns—JleHuma, 3akoH COXpaHEHHs
SHEPIuu, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUChIBATH €ro
MaTeMaTHYeCKOe BBIPAXKECHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyarun MIPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATH
NPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX INaroB ¢
OTopoif Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemath pacuéTHble 3agayd B 2—-3 JEHCTBUA, HWCHOIB3ySd 3aKOHBI U (POPMYIIBI,
CBs3bIBalOIME (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHalW3a YCIOBUSA 3aJadu



3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JJISl PELICHUs 3aJaud,
BBIOMPATH 3aKOHBI U (YOPMYJIBI, HEOOXOAUMBIE ISl €€ PELICHHUs, IPOBOIUTH PACUEThl U
CpaBHUBAThH MOJIyYCHHOE 3HaUCHHE (PU3NYECKON BETMUMUHBI C U3BECTHBIMH JAHHBIMU;
pacrio3HaBaTh TPOOJIEMBbI, KOTOPBIE MOXKHO PEUIMTh MPH NOMOIIM (HU3UYECKHX
METOJIOB,  MCIIOJNb3ysd  ONHCaHHE  MCCIENOBaHUS,  BBIICHATH  MPOBEPSIEMOE
MPEOJIOKEHNEe, OLICHUBATh MPAaBUWJIBHOCTh MOPSAKA MPOBEIACHHS HCCIEAOBAHUSA,
JIeNIaTh BBIBOJIBL;

MIPOBOAMTDH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBJIICHUN WM (PU3NYECKUX CBONCTB
Ten (KamWwUISIPHBIC SIBICHHS, 3aBHCHUMOCTb JIaBJICHUS BO3JyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCAa OCTHIBAHMS M HarpPEBaHUS IPU M3JIyUYCHUH OT IBETa
u3Nyyarouie  (Morjaomaromeil) MOBEpXHOCTH, CKOPOCTh HCMApeHHus BOJBI  OT
TEMIEPATypbl JKUIAKOCTM W TIUIOMIAId €€ TOBEPXHOCTH, OJEKTpHU3alus Tel U
B3aMMO/ICHCTBHE AJIEKTPUYECKUX 3apSAI0B, B3aMMOJICHCTBHE TOCTOSHHBIX MarHUTOB,
BU3YaJIU3aIUsl MAarHUTHBIX ITOJICH OCTOSHHBIX MarHUTOB, ACWCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHUTa, CBOMCTBA SJEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh MpPOBEPSiEeMbIe TMPEINONIOKEHUs, COOHpaTh
YCTAaHOBKY M3 TMPEUIOKEHHOTO O00OpyIOBaHMs, ONHCHIBAaTH XOJ OIBITa U
(GbopMyITUPOBAThH BHIBOJIBI;

BBITIOJIHATE TPSIMBbIE M3MEPEHUSI TEMIIEPAaTyphl, OTHOCUTEIFHON BIIAKHOCTH BO3/1YyXa,
CHJIBI TOKa, HANpPSDKEHUS C HCIOJIB30BAHMEM aHAJIIOTOBBIX MPHUOOPOB W JTATUYUKOB
bu3NYeCKUX BENWYHH, CPAaBHMBATh pPE3YNbTaThl H3MEpPEHUN ¢ y4€TOM 3aJaHHOI
abCOJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIOJIb30BAaHUEM NPSMBIX W3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIEHHS MPOBOAHUKA OT
€ro JITMHBI, TUIOMAIN TOTIEPEYHOTr0 CEUYEHHS M YAETHHOTO CONMPOTUBIICHHUS BEIIECTBA
MIPOBOTHHKA, CHUJIBI TOKA, WAYIIETro Yepe3 MPOBOTHHK, OT HANPSHKEHUS Ha MPOBOIHUKE,
UCCIIEIOBAaHME IOCIIEI0BATEIbHOIO U MapajljIebHOTO COEJUHEHUH MPOBOJHHUKOB):
IUITAHUPOBATh HCCIe0BaHUe, cOOUPATh YCTAHOBKY M BBIMOJHATH MU3MEPEHUS, CIEAYs
NPEUIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3yJIbTAThl MOTYyUYEHHON 3aBUCHMOCTH B BHUJIC
TaOIHI U TPaHKOB, AETaTh BBIBOAKI 110 PE3YJIbTaTaM HCCIICIOBAHNUS;

NIPOBOJIUTh KOCBEHHBIE WM3MEPEHUs (U3UYECKUX BeIHUYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0oTa U MOILIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPHUMEHTAIBbHYIO YCTaHOBKY, CIEays
NIPEIO’KEHHON HHCTPYKIUH, U BBIYUCIISITh 3HAYCHUE BEITUMIHNHBL;

coOioiaTh TMpaBWJa TEXHUKM Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
00opy0BaHUEM;

XapakTepu3oBaTh MPUHIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB C OMOpPOW HAa WX OMUCAHWS (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIlepMETpP, BOJBTMETP, CUETUYUK DIIEKTPHUECKON
DHEPIUHU, DHIIEKTPOOCBETHTEIbHbIE NPUOOPHI, HarpeBaTelIbHbIE AIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUUYECKHUE MPEIOXPAHUTENH, SJICKTPOMArHHUT, 3JIEKTPOABHUraTeIbh
MIOCTOSTHHOTO TOKAa), HWCIOJB3ys 3HAaHUS O CBOMCTBaX (DM3WYECKUX SIBICHUH U
HeoOXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEpPUTEIbHBIE MPUOOPHI MO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (3KHUIAKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOpaHMs, 3JEKTPOCKOI, PEOCTar), COCTAaBIISATH



CXEMBI 3JIEKTPUUYECKUX LIEeTel C MOCIeN0BaTeNbHbIM U MapauleIbHbIM COCIUHEHUEM
AJIEMEHTOB, pa3nyas yCIOBHBIC 0003HAYCHHSI SJICMEHTOB AJICKTPUICCKUX IETEH;
OPUBOJIUTH TMPUMEPHl (HaXOIUTh HMHPOPMAIMIO O MpUMeEpax) MPaKTHYECKOTO
UCTIONIb30BaHUsl (U3MYECKUX 3HAHWKA B TIOBCEIHEBHOW JKM3HHM ISl OOECIICUCHUS
0e30MmacHOCTH Tpu OOpalieHHuH ¢ OpuOopaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COONIOACHHS HOPM SKOJOTHYECKOrOo TIOBEJACHHUS B
OKpYXKarolleH Cpese;

OCYIIECTBIISITh TMOUCK HHpopManuu ¢usnueckoro coaepxanus B HHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHMM W NyTEM CpPaBHEHUS JOINOJHHUTEIIbHBIX HCTOYHHKOB
BBIICTISITE MH(POPMAIUIO, KOTOpasl SBISICTCS MPOTUBOPCUYMBON HMIIM MOMKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIH30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 33JIaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3MYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BJIa/IeTh MpHEMAaMU KOHCIEKTUPOBAHUSA TEKCTa, MpeolOpa3oBaHUs HHPOpPMAIUH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTh COOCTBEHHBIE MUCHMEHHBIE U KpaTKHE YCTHBIE COOOIIeHHs, 0000Ias
WH(OPMAIINIO U3 HECKOJIBKUX MCTOYHHKOB (PM3UYECKOTO COACPIKAHHS, B TOM YHCIIE
nyOMMYHO  TPENCTaBISITH  PE3yJabTaThl  MPOEKTHOM WM  UCCIIEJOBATEIbCKOM
NEeSTENIbHOCTH, MPU 3TOM TPaAaMOTHO MCIOJIb30BaTh W3YYCHHBIN MOHATHMHBIN anmmapar
Kypca (GPU3MKH, COMTPOBOXK/IATh BBICTYIUICHHE TIPE3CHTAIINCH;

IpU BBIMOJHEHUH YYEOHBIX MNPOEKTOB M HCCIEAOBaHUN (U3MUYECKUX MPOILIECCOB
pacripeieniaTh 00S3aHHOCTH B TPYNIE B COOTBETCTBUHU C IMOCTABJICHHBIMHU 3aJadaMH,
CIeIUTHh 32 BBIIOJIHEHHEM IUTaHA JEUCTBUH W KOPPEKTUPOBATh €ro, aJeKBaTHO
OIICHUBAaTh  COOCTBEHHBIM BKJAaJ B  JEATENBHOCTh  TPYIIBI, BBICTpaUBaTh
KOMMYHHUKATHBHOE B3aHMOJICHCTBHE, TPOSBIISi TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.



TEMATHYECKOE INTAHUPOBAHHME

8 KUIACC
KosaunuyecTBO YacoB JlesAiTeJbHOCTH DIeKTPOHHEIE
HaunmenoBanmue
Ne o/ a3/1eJI0B M TeM Kontpo I YT € YAETOM (mdposnic)
) f[ OrDAMMBI Bcero JbHbIE paK;“quK MPOrPaMMbI oGpa3oBaTelbHbIE
porp padoTbI HE paboTHl BOCIIUTAHMSI pecypcbl
Pa3zgean 1. TerioBbie iBJIeHUSA
CTpoeHue u CBOMCTBA Beepoccuiickui ypox  bubmmoreka IIOK
1.1 2 1 "Oxomorus M https://m.edsoo.ru/7f4181
BEIIECTBA sHeprocoepexeHune” ce
Yyactue B HUHTEpHET- |
oliMIUaae 1o  (uU3MKe bubmoreka [IOK
1.2 TennoBsie porecchl 26 2 3 CIiery https://m.edsoo.ru/7f4181
ce
Htoro no paznemny 28 3 3
Pasnen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DIIEKTPpUUYECKHE 3apsiibl. [Iposenenue bubnuoteka [JOK
2.1 3apspKEeHHbIE TeNna U UX 7 BHCKJIaCCHBIX https://m.edsoo.ru/7f4181
B3aUMOJICHCTBHE MEPOIPHATAN B PAMKaX | ce
"Henenu mpenmeToB EuG OK
IToCTOSHHBIN DIIEKTPUYECKUN CCTCCTBCHHO-HAYYHOTO nosmotexa I
2.2 20 1 5 uKa” https://m.edsoo.ru/7f4181
TOK
12 anpens - JleHb ce
KOCMOHABTHKHU bu6mmorexa [IOK
2.3 MarHuTHbI€ SIBJICHUS 6 2 (mpeseHTanys, https://m.edsoo.ru/7f4181
COO0IIICHUE) ce
bubmuorexa [JOK
2.4 DNEeKTpOMarHuTHas MHAYKIHS 4 1 1 https://m.edsoo.ru/7f4181
ce
Hroro no paszneny 37 2 8
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ITOYPOYHOE IIVTIAHUPOBAHUE

8 KJIACC
Ne KosaunuyecTBO 4acoB
11/-11 Tema ypoka Beero KonrTpoabubie IIpakTnueckue Jara uzy4yenus
padoThI padoThI
1 Temneparypa. TemioBoe aBuxeHue 1
2 BuyTpenHss sHeprusi. 1
3 CriocoObl H3MEHEHUS BHYTPEHHEN SHEPTUU 1
4 Buapl Teronepenaun 1
5 Tennornepeaaya B mpupo/ie U TEXHUKE 1
6 BxonHas koHTposbHast padboTa 1 1
7 KonndecTBO TEIIOTHI. 1
8 VYV nenpHas TEMI0EMKOCTh 1
Pacuer konmyecTBa TEIUIOTHI, HEOOXOIUMOTO
9 JUTSL HarPEBaHUS TEJIa U BBIIEISIEMOTO UM 1
MIPY OXJIAXKICHUN
10 VYpaBHeHHe TEMI0BOro OanaHca. 1
TemnooOMeH 1 TEMIOBOE paBHOBECUE
11 Jlaboparopnast pabora "N3yuenue mporecca 1 1
TerioooMeHa"
12 JlaGopatopHnas pabora "H3mepenue 1 1
YAEIbHOM TEIUIOEMKOCTH BellecTna"
13 DHeprus TOmIuBa. Y IejbHas TeraoTa 1
CTOpaHus
14 [ToBTOpEHME MaTepurana 1o TeMe 1

"Buytpennss sueprusi. Konnyectso




TEIUIOTHI"

KontponbHas padota o teme "BHyTpeHHsIs

15 sHeprus. KonnuecTBo TemioTsr"
ArperaTHble COCTOSIHHSI BEIIECTBA.

16 [InaBneHue u oTBepICeBaHUE
KPUCTAJUTMYECKUX TEIl

17 I'paduk nmnaBiaeHus U OTBEpPACBAHUS
KPUCTAJUTMYECKUX TEll.

18 VY aenbHas TEIIOTA IJIaBICHUS

19 Pemrenue 3a1au Ha TIaBICHUE U
KPUCTAJUTHU3ALUIO BEIICCTBA

20 Hcnapenue. HacblllleHHBI 1 HEHACBIILIEHHBIN
nap

21 Kunenune

22 BnaxnocTs Bo3ayXa.

93 Jlaboparopnast pabota "N3mepenue
OTHOCUTENIbHOM BIAXXKHOCTH BO3ayXa"
Pacuer sHepruu npu ucnapeHuu KUJIKOCTU U

24 KOH/JIEHCAllUU Tapa. Y ieJibHasl TeIioTa
nmapoo0pa3oBaHus

o5 [TpuHIMIIBI paOOTHI TEIIOBBIX JBUTATENECH.
KII/I TermoBoro nBuraTens

26 JlBuraTtens BHyTpeHHeETo cropanus. [lapoBas
TypOuHa.
[ToaroroBka Kk KOHTPOIBHOU paboTeE MO TeEMe

27 "TemoBsle siBacHUS. M3MeHeHne

arperaTHBIX COCTOSIHUI BeriecTa"




KonrtponsHas pabora o Teme "TemioBsie

28 aByeHUsl. VI3MeHeHue arperaTHbIX COCTOSHUI
BenrecTna"

29 OnexTpusanus tein. /[Ba poaa
AJIEKTPUUYECKUX 3apsI/IOB

30 Onektpockor. [I[poBogHUKY 1
HEMPOBOJHUKH JIEKTPUUYECTBA

31 DneKkTpruyecKoe noiie

39 JIeTMMOCTb 3JIEKTPHUYECKOTO 3apsia.
DneKTpoH

33 Crpoenue atoma

34 OOBsicHEeHHE DIIEKTPUIECKHX SIBICHUM.
3aKOH COXpaHEeHHUs AIIEKTPHUYECKOTO 3apsiia

35 CraTrueckoe 3JIEKTPUYECTBO U €r0 YUeT B
OBITY U TEXHUKE
DNEeKTpUYECKUi TOK, YCIOBHS €r0

36 cyulecTBoBaHus. McTouHukmn
AJIEKTPUUECKOTO TOKA

37 DNEeKTPUIECKU TOK B MeTalIaX, )KUIKOCTSIX
U rasax

38 JleWicTBUS SIEKTPUIECKOTO TOKA

39 DneKTpuyuecKas 1ernb U €€ COCTaBHbIE YacTH

40 Cuna toka. MI3MepeHue CHiIbl ToKa
JlaGopatopunas pabora "C6opka

41 IIEKTPUYECKOM e U U3MEPEHUE CUITBI
TOKa Ha €€ pa3IMYHbIX yJyacTKax"

42 OnexTpuueckoe HanpshkeHue. Mismepenue




HaIpsKEHUs

JlabGopaTopHas pabora "M3mepeHue

43 HaNpPSDKCHUS Ha Pa3JIMYHbBIX y4acTKax
I10CJIEI0BATEIBHON AIEKTPUUECKON 1enu"

44 DNEeKTPUUECKOEe COMPOTUBIICHHE
poBoAHMKA. 3akoH OMa s y4acTKa Lemnu

45 Pacuer conpoTuBieHNs IPOBOAHMKA.
Y aenbHOE CONPOTUBIICHUE
Peocrartsl. Pemienue 3agau Ha pacuer

46 COIIPOTHBIICHUS POBOJIHUKA, CHIIBI TOKA,
HaTPsHKCHUS

47 Jlaboparopnas padora"3mepenue
CONPOTHUBIICHUS TPOBOAHUKA"

48 [TocnenoBarenpHOE COETMHEHNE
IIPOBOJTHUKOB

49 [TapannenbHoe coeMHEHNE TPOBOAHUKOB

50 JlaGopatopHnas pabora "HU3yueHue
napajieIbHOT0 COETUHEHNs TPOBOTHUKOB"

51 Pemenue 3ai1a4y Ha npuMeHeHue 3akoHa OMa
JUISL Pa3IMYHOTO COETMHEHUS TIPOBOJHUKOB

59 PaboTta 1 MOILTHOCTH AJIEKTPUYECKOTO TOKA.
3akon Jlxoynsa-Jlenna

53 JlaGopatopHnas pabota "Onpeznenenue
paboThI U MOLTHOCTH JIEKTPHUECKOTO TOKa"
DNEeKTPUYECKHE 1T U MTOTpeOuTenn

54 aNeKTpuyecKkoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHHe

55 Kontponbras padota mo teme "[locTossHHBIN




anekTpuueckuii Tok"/Beepoccuiickast
npoBepoYHas paboTa

56 ITocTossHHBIC MATHUTHI, UX B3aMMOJCHCTBHUC

57 MarauTtHoe 1nose NpoBOJHUKA C TOKOM.
MarautHble TUHUH

58 VYpok-uccnenosanue "M3yduenue nonei
MOCTOSIHHBIX MarHUTOB"

59 MarauTtHoe 1moJje KaTylKy ¢ TOKOM.
DNEeKTPOMAarHuThl U UX MPUMEHEHUE

60 MaruautHoe noJie 3eMiu

61 JlelicTBME MarHUTHOTO TTOJISI HA IPOBOJHUK C
TOKOM
DJEeKTPOABUraTeNb MOCTOSTHHOTO TOKA.
Hcnonb3oBanue anekTpoaBUrarencii B

62 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE.
Jlaboparopnas padota "KoHcTpynpoBanue u
n3ydeHue paboThl dJEKTpoABUTATENSA"

63 Nuanyknus MarHuTHOTO 110J1s1, MarHuTHBIN
MOTOK

64 SIBneHue 3NeKTPOMAarHUTHON MHAYKIIMU

65 Jlaboparopnast pabora "M3yueHue siBneHus
3JEKTPOMArHATHOM MHAYKIUKU"
OnexTporeneparop. CriocoOsl MoydeHus

66 ANEKTPUUECKOW SHEPTUH. DIIEKTPOCTAHLIUU
Ha BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUN

67 HTOroBelii KOHTPOJIBHBIN TECT

68 HToroBoe moBTOpeHue




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» dusuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kitace/ [lepeimkun Y. M., MBanoB A. U.,
AxkunonepHoe obmiectso «M3narenbctBo «IIpocsemienue

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

BonkoB B.A. [loypounsie pa3paboTku no ¢pu3uke:8 kiace

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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