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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHHA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeIbHON HPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Ouznkay.

Copnepxanue mnporpaMmbl MO (U3MKE HampaBiIeHO Ha (QOpMUpOBaHUE
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYaroIIMXCs M OPraHu3alui0 HU3yYEHUS
(Gu3MKU Ha JeSITebHOCTHOW OCHOBE. B mporpamme mno ¢Qusuke y4yuThIBarOTCS
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzauuu tpeboanuiik I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAINPEAMETHBIM pe3yJbTaTaM 00yUYeHUs, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rogam o0y4eHus (Mo Kiaccam), MpeajiaraeT IPUMEPHYIO MOCIEI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACp>KaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIINXCS.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO Y4EOHOMY TIPEIMETY.

duzrka SBISETCS  CHUCTEMOOOpAa3yIOIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTpOHOMHEH U (PU3UIECKON
reorpadgueid, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa,
npenocTaBiIsieT Haubosnee siICHble 00pasibl MPUMEHEHUS HAydYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHS TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7ad (pU3MUEeCKOro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHUsA COCTOUT B (DOPMUPOBAHUH E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
UHTEpEeca K HayKe Yy 00ydaroniuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIoONiaracT OBJAJCHHE
CIIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLICHMBATH U IOHMMATh OCOOEHHOCTH HAYYHOI'O HCCIIEIOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Henun wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTelbHBIX oOpranuzanusix Poccuiickoil @Deaepaiuu, peann3yrOUUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE MPOTPAMMBI, YTBEPKIAEHHON pEIIeHHEM



Konnernn Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTokoa ot 3
nekadbps 2019 r. Ne TIK-48H).
Ieaun n3zyyenus pusuku:

MpUOOPETCHNE WHTEpPEca W CTPEMIICHHS] OOYy4alolmuXCs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHHUS KaK pe3yjbTaTa HW3ydeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npodecCHOHATBLHOM JCATCIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOT'O

O6III€FO O6p330BaHI/I$I oOecreunBaeTCs pPCIICHUEM CIICAYIOIMX 3aaaY.

NpHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIIOBBIX, JJIEKTPHUYECKHX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHUINX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPUYECKUX "
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOIHITH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUSA C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;

ocBoeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel HU3HIEeCKOro COJEp KaHMs,
BKJIOYass UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YpPOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 acoB (2 yaca B HeZEN0), B 8
Kjacce — 68 yacoB (2 yaca B Hezeno), B 9 knacce — 102 vaca (3 yaca B Heneno).



COAEPXAHUE OBYUYEHUA
8 KIIACC

Pa3nen 6. TenioBble siBJIeHMS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYISIPHO--KUHETUYECKOM TEOPUHU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPHH.

Mopenu TBEPAOro, >KHIKOTO H Ta3000pa3HOr0 COCTOSHUN BELIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPABIX TEI HA OCHOBE IOJOXKEHUW MOJICKYISIPHO--KUHETUYECKON TEOpHH.
CmaunBaHue U KanwUISIpHbIE siBIeHUA. TenIoBoe paclIupeHUe U CKaTHE.

Temnepatypa. CBsi3b TeMmmepaTtypbl CO CKOPOCTBbIO TEIJIOBOIO JBUXKCHUS
gactull. BrHyTpennsisi sHeprus. CrnocoObl U3MEHEHUS BHYTPEHHEH DHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bu bt TeIIonepeadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYYEHHUE.

KommaecTBo TemnoTel. YaenbHas TEIUIOEMKOCThH BeIecTBa. TermmooOMeH u
TEIJIOBOE paBHOBEeCHE. YpaBHEHHE TemioBoro Oamadca. [lnaBneHue wu
OTBEpJCBAaHUE KPUCTALIMYECKUX BEIIECTB. YJAEIbHAs TEIJIOTa TIJIaBJICHUS.
[TapooOpaszoBanue u koHjaeHcaiusa. Mcmapenue. Kumenue. VYiaenpHas TerioTa
napooOpa3oBaHHs. 3aBHCUMOCTh TEeMIIEpaTypbl KHIIGHHS OT aTMoc(epHOTo
JABJICHUSI.

BiaxxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y AelbHas TEIUIOTa CTOpaHMUS.

[Tpunnumer pabotel TernoBeix asuratenerd KIIJ[ TterumoBoro aBurarterns.
TermnoBble IBUTaTeNN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALCHUS SHEPTUH B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaOmronenrne 6poyHOBCKOTO JIBHKEHUS.

2. Habmonenue nuddysun.

3. HaGmroneHue siBICHHMI CMauyuBaHMS M KaIMIJUIIPHBIX SBJICHUH.

4. HalOnroneHue TEIIoBOTO pacIIUPEHHS TEIl.

5. V3MeHeHue naBiieHHWS ra3a NMpH U3MEHEHWH O0BbEMAa M HArpeBaHWUU WIIU

OXJIAXKICHUU.

6. IIpaBriia u3MepeHUsI TEMIIEPATYPHI.

7. Buapl Temionepenayn.

8. OxJla)kJieHHe NpHU COBEPILICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHUH padOThl BHSIIHUMHU CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN Pa3INYHBIX BEIIECTB.

11. HaGnroneHue KumeHwus.



12. HaGnroienrie moCTOSTHCTBA TeMIEPaTyphl IPU TUIABICHUHU.

13. MoJies TEIUIOBBIX JBUTATEIIEH.

Jlabopamophuie padomot u onvimot.

1. OnbIThI IO OOHAPYKEHUIO TEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTIKEHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XUIKOCTEH U

TBEPIBIX TEIL.

4. OrmpepnerneHue JaBlIeHUs BO3yXa B OaJUIOHE HITTPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJIIEHUS BO3JYyXa OT €ro
00bEMa M HArPEeBaHUS WIN OXJIAXKICHUS.

6. IIpoBepka rumnoTe3bl JIMHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA JKUJIKOCTHU

B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HabGmionenue wu3MEHEHUsT BHYTPEHHEW OHEpPruu Tejla B pe3yJbTare
TEeIIoTnepe1aun U pabOThl BHEIITHUX CHIL.

8. HccnenoBanue sBJICHHS TEIJIOOOMEHA MPH CMEIIMBAHUM XOJIOJHOU U

ropsiueu BOJIBI.

9. OmpeneneHue  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOM  TIpHU

TEMJI000MEHE C HArPeThIM METANTUYECKUM ITUJIUHIPOM.

10. OnpeneneHue yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npolecca UCIapeHus.

12. OnpenieneHne OTHOCUTEIBHOM BIIAYKHOCTU BO3AYyXa.

13. OnpeneneHue yAenbHOM TEIUIOTHI IJIaBIEHUS JIbJIA.

Paznen 7. JinekTpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnexkTpuzanus Tenl. JIBa poaa 3JeKTpUUECKHX 3apsjoB. B3aumoneiicTBue
3apspKeHHBIX  Tell. 3akoH KynmonHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSHUSA MEXKLY TEIaMu).

Onektpuueckoe mnozie. Hanpssk€HHOCTH 3neKkTpuueckoro mnodsa. IlpuHnun
CYNEPIIO3UIIMH DJICKTPUUECKHUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN AIEKTPUUECKUN 3apsi.
Crpoenune aroma. IIpoBOOHUMKM ¥  AWDJIEKTPUKH. 3aKOH  COXPaHEHUS
3JIEKTPUYECKOT0 3apsa.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
HNcTouHMKM MOCTOSHHOTO ToOKa. JIeHCTBHS 2JIEKTPUUECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B HKUJKOCTAX U razax.

Onektpuueckas 1enb. Cunma  Toka.  DIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ICIBHOE COMPOTUBJICHUE BellecTBa. 3akoH Oma
s ydactka uenu. llocnmenoBaTtenbHOE W MapajuleibHOE — COEIMHEHUE
MIPOBOTHUKOB.



Pabota u MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—Jlenna.
DneKTpUYecKue ey U MOTpeOUTeNn IEKTPUUYECKo sHepruu B 0biTy. KopoTkoe
3aMBIKaHHUE.

IlocTostHHBIE ~ MarHuThl.  B3amMoaeWCTBHE  MOCTOSHHBIX  MAarHMTOB.
MarnautHoe 1oyie. MarauTHoe moje 3eMJIM M €ro 3HaueHHe JJIsA JKU3HH Ha 3eMIIe.
OnbiT  Opcrena. MarHuTHoe ToJ€  JJIEKTpUUecKoro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHHKE. J[€MICTBE MATrHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. VCronb30BaHuE HIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue snekTpoMarHuTHOM MHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. Crioco0n1 MOJTy4YEHUS AIEKTPUUECKOU SHEPIUHU.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa pojia 3JIEKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHTYKIIUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsi0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
HMcTouynnKH TTIOCTOSSHHOI'O TOKA.
JIencTBUS 3JIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. ['a30BbIi1 pa3ps.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3mepenne 35IeKTpUieCcKOro HampsixKEeHUs: BOJIbTMETPOM.
. PeoctaTt u MarasuH conpoTHBIIEHUM.
. BzanmoielicTBre MOCTOSSHHBIX MarHUTOB.
. MoaennpoBaHHe HEBO3MOKHOCTH Pa3/ICJICHUS TTOJIOCOB MAarHMUTA.
. MoaenupoBaHre MAarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarsnuTtHoe noJjie Toka. DJIeKTPOMAarHuT.
. JIeicTBME€ MarHUTHOIO MOJISI HA MPOBOJHHUK C TOKOM.
. DNEKTPOJBUTATEb MOCTOSHHOTO TOKA.
. UccnenoBanue siBIICHUS 3JIEKTPOMArHUTHOW WHIYKIIHH.
. OnbiTel @apanes.
. 3aBUCHMOCTh HAIlpaBJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBUU €ro
BO3HUKHOBCHHUS.
. DJEKTPOreHepaTop MOCTOSTHHOTO TOKA.
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Jlabopamophuie padomot u onvimot.

1.

S

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITel 1O HAOMIONCHUIO DJICKTPU3AMU Tl UHIAYKIUEH U 1OpH
CONIPUKOCHOBECHUH.

HccnenoBanue MAEUCTBHUS JIEKTPUUYECKOTO TIOJsI HA IIPOBOJHUKU U
TAAIICKTPUKH.

CoOopka u npoBepka pabOThI JIEKTPUIECKOMN 1IEMH MOCTOSHHOTO TOKA.
N3Mmepenue u peryinmpoBaHUe CUJIbI TOKA.

N3Mmepenne u perynmpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4YE€pPE3 PE3UCTOP, OT
COINPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD ANEKTPUUYECKOTO
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOWAJH MONEPEYHOTO
CEUCHHUS U MaTepuara.

IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHUH TIPU TOCJIEA0BATEIHLHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBwia Jisi CWIbl TOKA MPU TapajIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue padoTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.
OnpeneneHne MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucTope.

NccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 JaMIIOYKYy, OT
HaIpSKEHUS Ha HEH.

Onpenenenue KII/ narpeBatens.

NccnenoBanre MarHUTHOTO B3aUMOZEHCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS MOCTOSSHHBIX ~MAarHUTOB MpPU  HUX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanue neicTBUA 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTb CHJIbl  B3aUMOJICUCTBUS
KaTyIIKH C TOKOM W MarHuTa OT CWJIbl TOKa M HalpaBlIeHHs TOKa B
KaTyIIKE.

N3ydenne neiicTBUS MarHUTHOTO TMOJISI HA TPOBOJIHUK C TOKOM.
KoHncTpynupoBanue u nzydeHue paboThl JJIEKTPOABUTATEIIA.

N3smepenne KII/] anekTpoaBuraTebHOM yCTAHOBKH.

OnbITEl 1O HKCCIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHONM WMHIYKIUU:
UCCJIEJOBAaHNE W3MEHEHUW 3HAYCHUS] U HaANpaBICHUS HWHIYKIIHOHHOTO
TOKA.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTUXKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHbBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nkyu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y obOyuaromierocs 0yayT cOpMUPOBAHBI CIEAYIONIUE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUIecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOro0 M IyXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

— FOTOBHOCTh K aKTUBHOMY y4YacTUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U JTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMECHEHHEM
JOCTH)KEHUHN (DU3UKWU;

— OCO3HAHUE BAXKHOCTU MOPATbHO--dTUYECKUX IMPUHIIMIIOB B JICSITEIHHOCTHU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (pU3MyYecKod Hayku: €€ TapMOHUYHOTO
HOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAy4YHOW JIO0O3HATENBHOCTH, HMHTEpeca K HCCIEI0BATEIBCKON
NEeATEeNbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTH 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C SJIEKTPUUECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmupoBaHHOCT, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM YHCIE€ U (UIUUYECKUX
3HAHUM,

e — MHTEPEC K MPAKTHUYECKOMY U3YUYEHUIO TPOQECCUid, CBI3aHHBIX C (DU3UKOM;

e 7)3KOJOrN4eCKOr0 BOCIIUTAHMS:

e — OpHEHTalus Ha NMpUMEHEHUEe (U3MYECKUX 3HAHUU sl pelieHus 3a7ad B
obslacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYXKAIOUIEH CPEIbI;

e — OCO3HaHHE IJI00ALHOIO XapaKTepa AKOJOTHMUECKUX MPOOIeM M MyTed uX
pelieHus;

e 8) agjanTanMu K M3MEHAKIIHUMCS YCJIOBUSIM COUMAJBLHOW M NPHUPOIAHOI
cpebl:

e — TOTPeOHOCTH BO B3aWMOJICUCTBUU TMPU BBHITIOJHEHUU HWCCIEIOBAHUN U
MPOEKTOB (PU3UYECKONM HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 IMPaKTHUYECKYIO
JeSITeIbHOCTD;

e — MOTPeOHOCTh B (GOPMUPOBAHNHY HOBBIX 3HAHUM, B TOM YHCJIE POPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3UICCKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME Ae(HUIIMTOB COOCTBEHHBIX 3HAHWNM M KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e — IUIAHUPOBAHHE CBOETO PA3BUTHSA B MPUOOPETECHUU HOBBIX (PUIHUESCKUX
3HAHUM;

e — CTPEMJICHHE aHAJU3UPOBATH M BBISBIISATH B3AMMOCBS3HU IIPUPOJIBI, O0IIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIB30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKA CBOMX JCHCTBUUA C Y4Y€TOM BIHSHUA Ha OKPYKAIOIIYI0 Cpenay,
BO3MOJKHBIX TJIOOQTBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMmbl 1o (HU3UMKE HAa YPOBHE OCHOBHOT'O
oOmrero odpa3oBanus y o0ydaromierocst OyayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHNE T03HABATEIIHbHBIC YHUBEPCAIBHBIC YIeOHBIC TCHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpPCaJbHBIC  y4YeOHBIC  JICHCTBHUS, PETYJIATHBHBIC
YHHUBEpCAIbHBIC YICOHBIC ICHCTBUS.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Ba3oBble JJoruuyecKkue JelcTBUA:



BBISIBISITh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIEHUM);

YCTaHABJIMBATh CYLIECTBEHHBIN NMPU3HAK KJAacCU(UKAIMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISIT 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYUHHO-CIICJCTBEHHBIE CBSI3M TMpPHU HU3YyYEHUU (PUBHMYECKUX
SBJICHUW U MPOLIECCOB, JENaTh BHIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aHMMOCBSI3AX
(du3MUeCcKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nuyeckon
3aayu (CpaBHEHUE HECKOJIbKMX BapUaHTOB pelleHus, BbIOOp Hambosee
HNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKNeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nueckuii SKCIEPUMEHT, HeOOoIbIIoe HccaeAoBaHUEe (U3HMUECKOTrO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIUPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHHUS], OTIbITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMEHSTH Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOCHl TIPH ITOUCKE U
orObope MH(pOpMAIIMU WM JAaHHBIX C Y4ETOM NPEIOKEHHOW y4deOHOM
dbu3nveckoi 3a1a4m;

aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY TpeICTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATH pelIacMble 3aJaddl  HECIOKHBIMU
CXeMaMHu, TuarpaMMaMi, HHOU TpaduKoi U UX KOMOWHAIIHSIMH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI¢ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT U MPOESKTOB 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOH TEMbI H
BBICKA3bIBAaTh HJCU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJAEpKaHUE
0J1aroXKeaaTeIbHOCTH OOIICHMS,;



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Me U CXOJCTBO NO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MHUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAJTbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NI€ATebHOCTH, OPraHU30BbIBATH ACHCTBUSA
no e€ JOCTHXKEHUIO: paclpeiessaTb poJik, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIpPABICHUIO U KOOPJIAUHUPYS CBOM JECUCTBUS C APYTHUMH
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YUYE€OHBIX CUTYyaIUsX, TPEOYIOUIUX
JUTst petieHust GU3NIECKUX 3HaAHM;

OPUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyMINeE, MPUHATHE pEelIeHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPelIeHUs GU3MUECKON 3a7a4u WU
IUTAaHA WCCJIEAOBAHMS C y4ETOM MMEIONIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHIH;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IIpeiaraTh IJIaH €€ U3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nueckoro WMCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHUBIIMXCS CUTYallMii, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh Ce0s HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPAaBO Ha OMIMOKY MpHU perieHn (U3NIECKUX 3a1a4 WIH
B YTBEPXKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIbTATBI

K xonIy oOyueHusi B 8 kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOMIMXCS YMEHUM:

WCIIOJIb30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TETUIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUSA BEILIECTBA, KPUCTATUIMUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/1yXa, TeMIeparypa, BHYTPEHHSSI DHEpPrusi, TEIJIOBOW JIBUTaTENb,
AJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsijl, FAEKTPUUECKOE TMOJIe, MPOBOIHUKH
U TUBJIEKTPUKH, TOCTOSIHHBIA 3JIECKTPUUECKUM TOK, MArHUTHOE TIOJIE;
pa3nuuath SBJICHUS (TEIUIOBOE pACIIMpPEHHE M CKaThe, Terviornepenaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHMUS, MCIIAPCHHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIUIonepeaya (TeTIONPOBOHOCT, KOHBEKIIHS, U3JIyYCHHUE),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3aps/I0B, JACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aWUMOJCWUCTBME MAarHUTOB, JICHCTBUE
MAarHUTHOTO TI0JISl HAa MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE MHIYKIIHS)
0 ONHMCAaHUID MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpY)KaloIlleM MHpE, B TOM 4HCiIe (U3UUECKUE SBJICHHUS B TIPHPOJE:
MOBEPXHOCTHOE HATSIKEHUE W KaNWUISIPHBIE SIBJICHUS B TMPUPOJE,
KpUCTaUIbl B Tmpupoje, uznydyenue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHUE POCHI, TyMaHa, HHES, CHETa, dJICKTPUUCCKHE
SBJICHUS B atMocdepe, dJIEKTPUYECTBO >KUBBIX OPraHU3MOB, MArHUTHOE
noyie 3emiid, Jpeid IMOII0COB, PO MAarHUTHOTO IOJS JUIS JKHU3HH Ha
3emJie, OJISIPHOE CUSIHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICIISATH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKK) (PU3HUESCKUX
SIBJICHUM;

OMHCHIBATh M3YYCHHBIC CBOMCTBA TN M (DM3UUYCCKHE SBICHHS, UCIIONB3YS
bu3uYeCKre BEIMYUHBI (TeMIIepaTypa, BHYTPCHHSS SHEPrHUs, KOJIHISCTBO
TEIUIOThI, YJIeJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEIUIOTA
IUIABJICHUSA, YJeIbHAs TEIIoTa IapooOpa3oBaHUs, YJeabHAs TEIIOoTa
CrOpaHdsl TOIUIMBA, KOA()(PUIMECHT TMOJIC3HOTO JSHCTBUS TEIUIOBOU
MalllvHbI, OTHOCUTEJbHAS BJIAXHOCTH BO3JyXa, JJICKTPUUYECKHAN 3apsl,
CWJIa TOKAa, JJICKTPUYECKOE HANPSIKEHUE, COINPOTHUBJICHUE IPOBOJHUKA,
yACIbHOE  COINPOTUBIICHWE  BEIIeCTBa, pabora W  MOIIHOCTh



ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHWM NPABWIBHO  TPAKTOBATH
(U3HYECKHI CMBICI HCHOJB3YEMbIX BEIMYHH, 0003HAYEHUS U EAUMHUIIBI
(u3HUEeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIIME JAHHYIO
(U3HYECKYI0 BEIMYMHY C JPYTMMU BEJIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MUECKUE SBICHHUS M IPOLECCHI,
UCIIONIb3YSl OCHOBHBIE IOJOKEHUS MOJIEKYJSIPHO--KUHETHYECKON TEOpUU
CTpOEHUS BEILECTBA, NMPUHUUII CYNEPIO3UIMU ToJel (Ha KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DJHEPruM, IIPpU DITOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YUCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
NPUYMHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTh 00BsICHEHUE U3 1-2 Joruvyeckux
IaroB ¢ Omnopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHMH,
(u3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, HWCIOJb3Yysd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIIME (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHaIM3a
YCJIOBHUs 3aJauyd 3allUCBhIBATh KPATKOE YCIIOBHUE, BBIABIIITH HEIOCTATOK
JAHHBIX JUISl pEIIeHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEeoOXOMMBbIE g €€ pelIeHHs, MPOBOJAWTH pacy€Tbl U CPABHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXKHO pPEHIUTh MPH TMOMOIIU
(Gu3MUeCKNX METO/OB, HWCIIOJb3Yysl ONHUCAHHE WCCICIOBAaHUS, BBIIEISATH
IIPOBEPSAEMOE  MPEAINOJOKEHHUE, OLEHUBATh NPABWIBHOCTh MOPSAKA
IIPOBEJICHUS UCCIIEAOBAHMS, J€IaTh BBIBOBI;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
(¢u3nYecKux CBOMCTB Tell (KalUUIAPHBIC SIBICHUS, 3aBUCUMOCTbH J1aBJICHUS
BO3/yXa OT ero o0b&Ma, TeMIepaTypbl, CKOPOCTH IpoIiecca OCTHIBAHUS U
HarpeBaHMsl NPH M3IYyYEHWH OT LBETA M3Iydaromed (IOrolarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOJABI OT TEMIIEPATYPBI KUIKOCTH U
oA €€ IOBEPXHOCTH, JJIEKTpU3alUsg TN M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3aldsl MAarHUTHBIX IIOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUSA
MAarHuTHOTO IIOJS Ha NPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa,
CBOICTBA 3JEKTPOJBMIraTeisl IOCTOSIHHOTO TOKa): (OpMYIMPOBATH
IIpOBEpsIEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyA0BaHUs, ONUCHIBATH XOJ1 ONbITA U (POPMYIUPOBATH BHIBOIBI;



BBIIOJIHATE  MPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXHOCTU BO3/yXa, CHWJIbl TOKa, HAIPSKEHHUSA C HCIOJIb30BAHUEM
aHAJOrOBBIX NPHUOOPOB M JATYMKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yAbTaThl UBMEPEHUN C YUETOM 3aaHHON a0COIIOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMUYUHBI OT
Ipyrol ¢  HCHOJB30BAHMEM MpPSIMBIX  HM3MEpPEHUN  (3aBUCUMOCTD
CONPOTUBIICHUS IPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAY IONEPEYHOTO
CEYEHUS U YAEIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIIETO 4Ye€pe3 NPOBOJHMK, OT HANpSHKEHHWs Ha IMPOBOJHUKE,
VICCIIEIOBAHME  IIOCJIENOBATEIBHOIO M NApaJUIEJIbHOIO  COCIMHEHUU
NPOBOJAHUKOB): ITUIAHUPOBATh HCCJIEJIOBAHUE, COOUPATh YCTAHOBKY H
BBIMOJHATh M3MEPEHUs, Clenys MNPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTM B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 10 PE3YIbTaTaM MCCIIEI0BAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNIUYMH (ylenabHas
TEIUIOEMKOCTh ~ BEILECTBA, COMPOTHBJICHUE MPOBOJHMKA, paboTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPEIIOKEHHONM MHCTPYKIUU, U
BBIYMCIIATh 3HAUEHUE BEJINYNHBI,

coOJr01aTh MpaBuiia TEXHUKU O€30IaCHOCTH IIpU paboTe ¢ 1abopaTOpHBIM
000pyaOBaHUEM;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHUS IOMOB, THTPOMETp, MapoBasi TypOHWHA, aMIIEpMETP,
BOJIBTMETP, CUETUMK DBJICKTPUYECKOU 3SHEPIUH, JJIEKTPOOCBETUTEIIHLHBIE
npuOOpPbI, HATPEBATEIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE
IPEAOXPAHUTENH, ANEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBaxX (DM3MYECKUX SBICHUM M HEOOXOAMMbBIC
duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IIPOCTBIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npuOOppl MO CXeMaM H CXEMaTHYHBIM pPHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TMTPOMETP, ABUIATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
LEIEeH C MOCIEAOBATEIBHBIM U MapPAJUICIBbHBIM COCIUHEHUEM JJIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB IEKTPUUECKHUX LENEH;
NPUBOIUTHE  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUM B MOBCEIHEBHOM
KU3HU 111 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MpudopamMu U



TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 30POBbS U COONIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPY>KaloIIeH cpee;

OCYIIECTBIATh TOUCK HHPOpMamuu (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM U MYTEM CPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH  HMH(OpMAIHio, KOoTopas
SBIISIETCS] IPOTHBOPEUYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
MCTIOJIh30BaTh MPH BHIMOJHEHUH YUEOHBIX 3a/laHUil HAyUYHO--TIOMYJISPHYIO
auTepatypy (pu3mMUeckoro coaepiKaHWs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn VIHTepHET, BIafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIIHU U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIIEHUS,
0000mass wHOpMaNMIO W3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
CONEpKaHusi, B TOM 4YHCIE MYyONUYHO TIPEJCTABIATH PE3yIbTaThl
NPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3YyYEHHBI TMOHATHHHBIA ammapar Kypca (QU3UKH,
COIIPOBOX/IaTh BHICTYIUICHHE MTPE3CHTAIINCH;

NpU BBHITIOJHEHUH YYEOHBIX MPOEKTOB W WCCIENOBaHHMN (DU3MUECKHX
NPOIIECCOB pacIpeesaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABIICHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIM BKIIAJ B
NEeSITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
TIPOSIBIISAS TOTOBHOCTh paspemiaThb KOH(DIIUKTBHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMMbl Bcero
padoThl padoTsbI
11 Ctpoenue u CBOICTBA BEIECTBA 7
1.2 TennoBsie mporeccs 21 2 3
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 7 1
' U UX B3aUMOJICHCTBHUE
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7
2.3 MarsuTHbIC SBICHUS 6 15
2.4 DNeKTpOMarHuTHas WHITYKITUS 4 1
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4




8 KUIIACC

Ne
n/n

KoaunuyecTBo 4acoB

Tema ypoka KonTtpoibHbie
Bcero
padoTsbI

IIpakTHYeckue
padoThbI

Hom.

3aJaHue

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

Pa3znen 1. TenyioBblie ABJICHUSA

OCHOBHBIE NOJIO)KEHUS MOJIEKYIISIPHO-
KHHETHYECKOH TEOPHUH U UX OIIBITHBIC
MOATBEPKIeHNs. Macca 1 pa3mMep aTOMOB U 1
MOJIEKYII

Mogenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO
cocTostHMH BemecTBa. OObSICHEHNE CBOIICTB
TBEPIOTO, )KUIAKOTO M Ta3000pa3HOTO COCTOSIHUM 1
BEIIIECTBA HA OCHOBE TOJIOKEHUH MOJICKYJISIPHO-
KHHETHYECKON TCOpUH

Kpucrannuueckue u amopdHsle Tena
CMaunBanue 1 KanmUIsipHOCTh. [ToBepxHOCTHOE
HaTSKEHHE.

TenoBoe pacmupeHue u cxarue

TemmepaTypa. CBA3b TeMIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO JBM)KEHHSI YaCTHII. 1

Buytpennsis sneprusa. CrocoObl H3MeHEeHUs
BHYTPEHHEW SHEPTHUHU. 1

TennoBogHocts. Konsekuus. Uznyuyenue.




KonuuecTBo TENI0THI. yﬂeﬂLHaH TCIIIIOEMKOCTbD.

7
Pacuer konnuecTBa TEmI0TH HEOOXOAUMOTO IS

8 HarpeBaHus TCjia UJIK BbIACIAECMOr 0O UM IIpH
OXJIAXKJICHUU.
JladopaTopuas padora Ne 1"UccnenoBanue

9 SIBJICHUS TETUIOOOMEHA MPU CMEITUBAHUU
XOJIOAHOM U Topsiueit BoAbI"

10 Pemenue 3ana4 no teme «Konu4uecTBO TEMIOTHD
JI/p. Ne2 «I3mepeHune yaelnbHON TeIIOEMKOCTH

11 TBEPAOTO Teay.

19 DOHeprus TOIUINBA. Y IeNbHAasl TEIIOTa CrOpaHHUs.
3aKOH COXpaHEHUs U PEBPALICHNS SHEPTUH B

13 TETUTOBBIX MpoIeccax. Y paBHEHHE TEIJIOBOro OaaHca.

14 O06001IeHue 110 TeMe «Tennogvle A6NeHUD.
Konmponwvuaa pavoma Nel no meme «Tennosvie

15 ABNEHUAN.
ArperaTtHble cCOCTOSHUS BerecTa. [lnaBnenue u

16 OTBEpJIeBaHNE KPUCTAIUTMYECKUX Tell. ['paduk

IJIaBJICHUA U OTBEPACBAHUA KPUCTAINIMICCKUX TECII.

17

YILCJ'IBHaH TCILI0TA IJIaBJICHUA.




Pemienue 3aJga4 110 TEME «IlmaBnenue u OTBCpPACBAHUC

18 KPUCTAIUTMYECKUX TEI».
19 Hcnapenue.
Kunenue. YaenpHas TEIIOTa NapooOpa3oBaHUS U
20 KOHJICHCAI[UH.
21 Pemenne 3amau mo Teme «cnapenne. Kunenuey.
Pemienue 3ay1a4u 1o Teme «YpaBHEHHE TEILJIOBOT'O
22 OanaHcay.
BrnaxuaocTh Bozayxa. CriocoOBI ompeneneHust
23 BIIQYKHOCTH BO3IyXa.
JlabGoparopHas padora Ne3"Onpenenenue
24 OTHOCHUTEJILHOM BJIAXKHOCTH BO3TyXa"
[IpuHIATIEI paOOTHI TEIJIOBBIX ABUTATENCH. J[BUTATEND
o5 BHyTpeHHero cropanus. [Ipeobpa3oBanwne sHEpTHH B
ternoBbIx MamuHax. KIIJ[ TemioBoro nBuratess.
26 Pemenune 3amad mo teme «KIIJ] TennoBoro ABUraTess».
O6o006mmenne Tembl «/I3MeHeHne arperaTHbhIX
27 COCTOSIHHI BEIIECTBaY.
KonTpoabnas padora Ne2 no teme «3menenune
28

arperaTHbIX COCTOSIHHAM BEIIIECTBAY.

Paznen 2. DiieKTpu4yecKHe H MATHUTHBIE SIBJICHUS




OnexTpuzanus Ten. J[Ba BUAa 31EKTPUUECKUX 3apsI0B.
BsaumopelictBue 3aps/10B. 3aKOH COXpaHEHUS

29 3JIEKTPUUECKOro 3apsa. [IpoBoqHUKY, TUAIEKTPUKH U
MIOJTYTIPOBOAHUKH.
30 DIEKTPUIECKOE TTOJIE.
JemumocTs arekTpudeckoro 3apsana. CTpoeHue
31 aTOMOB.
32 OOBsiCHEHHE DIIEKTPUIECKUX SBIICHUH.
33 Pemenne 3anad o TeMe «QNEKTPUIECKHE SIBICHUSD.
ONEeKTpUIECKUil TOK. VICTOUHHUKH DJIEKTPUIECKOTO
34 | roxa.
OnexTpudeckas IeNb U €€ COCTaBHBIEC YaCTH.
35 HampagiieHne 31eKTpraecKkoro Toka.
DNEeKTPUIECKHUil TOK B MeTaliax. JlelcTBus
36 AIEKTPUIECKOr0 TOKA.
37 Cuina Toka. AMnepMmerp.
J/p. Ne4 «Coopxa snekmpuyeckoti yenu u usmepeHue
38 CUTIbL MOKA 8 ee PA3TUUHBIX YUACTNKAX Y.
39 DnexTpudeckoe HanpshkeHne. BonpTMerp.
J/p. Ne§ «H3mepenue HanpsiceHus Ha pa3IUUHbIX
40 VHACMKAX NOCAe008AMENbHOU JNEKMPULECKOU Yenuy.
41 DNEKTPUUECKOE COMPOTUBIECHUE MPOBOIHUKOB.




VY aensHOC COMPOTUBJICHUEC IPOBOAHUKOB. Pacuer
COIIPOTUBJICHUS IPOBOJHUKOB.

Pemenue 3amau mo Teme «ConpoTuBIICHNE

42 MIPOBOHUKOBY.
43 3akon OMa Jj1s y4acTKa HelH.
Pemenne 3amau mo Teme «3axkon Oma i ygacTka
44 L.
Peocmamut. JI/p.6 Ne « Pecynuposanue cuivl moxa
45 peocmamom. Hzmepenue conpomusienusi RPo8oOHUKA
npu NOMOWU aMnepmempa U 8016mMMempa.
46 Buner coenmHeHNS TPOBOTHUKOB.
Pemenue 3anay no teme «IlocnenoBarensHoe
47 COCIIMHEHN e TIPOBOIHUKOB).
Pemenue 3anau no teme «llapamiensHoe coeinHeHNE
48 TIPOBOTHUKOB)
J/p. Ne7 «H3yuenue napainieivbHo2o coeOuHeHus
49 NPOBOOHUKOB Y.
Pabora snexTprudeckoro Toka. MomHoCTh
50 AIEKTPUIECKOro TOKA.
Pemenne 3amau mo teme «PaboTa 1 MOIITHOCTH
51 AIEKTPUIECKOTO TOKA.
52 J/p. Ne 8 «H3mepenue pabomel u mowHocmu 8




C-)J'IGKTpI/I‘IeCKOf/i JJaMIIC».

3akon J[xoyms-Jlenna.

53 1
54 Pemenne 3aiau Ha 3akoH [xoyns-Jlenna. 1
55 Jlamna HakanuBanus. Koporkoe 3aMbIkaHue. 1
Konmponvuas paooma Ne 3 no meme «INEKTPUICCKUIA
56 TOKY. 1 1
DJIeKTPOMArHUTHbBIE SIBJICHHUSL.
57 IlocTossHHBIE MarHUTHI, KX B3aUMOJCHCTBHE 1
58 MarnutHoe mosie. OneIT Opcrena. MarHuTHBIC JTMHUH. 1
59 MarsuTHOE ToJIe KaTYIIKH C TOKOM. DJIEKTPOMATHUTBI. 1
[eiicTBME MarHUTHOIO NOJISL HAa IPOBOAHUK C TOKOM.
60 [IpaBusio neBoil pyku. 1
61 WuayKiys MarHuTHOTO TIOJIS 1
62 MarHuTHBIN MOTOK. 1
63 OmnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOM 1
nHaykuuu. [Ipasuno Jlenna
64 JlabopaTopnasi pabora Ne 9 Nellzyuenue
SIBJICHUSI DJIEKTPOMArHUTHOW MHIYKLIMH
DnextporeHepatop. CiocoObl MOTyYSHHS
65 IEKTPUUECKON SHEPTUU. DNEKTPOCTAHLIUU Ha 1

BO300HOBJISIEMBIX UCTOYHHUKAX SHECPruun




66 [ToaroroBka K UTOrOBOI KOHTPOJIBHOU padoTe. 1

67 HroroBast KOHTpoJbHAS padoTa. 1

68 Peseps 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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