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[Iporpamma no pu3rke Ha ypoBHE OCHOBHOTO O0IIIET0 00pa30BaHus COCTaBJIEHA HA OCHOBE MOJIOKEHU I U TpeOOBaHMIM K
pe3yibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTesibHOW Mporpammbl, npeactaBieHHbx B @I'OC 000, a
Takke ¢ yd€roM (enepanbHol paboyeil mporpamMmbl BocniuTanus U KoHuenuuu mnpenomaBaHusi yuyeOHOTO NpeaMera
«DusuKay.

Coneprxanue mporpaMmb 1o (U3UKE HAIPABJICHO Ha (DOPMUPOBAHKE €CTECTBEHHOHAYYHON TPAMOTHOCTH O0YJaFOIIIIXCS
U OpraHu3aluio u3ydeHus (pU3MKU Ha JIeATeTbHOCTHOW OCHOBe. B mporpamme mo (u3MKe YUYUTHIBAIOTCSA BO3MOKHOCTH
yueOHoro npeamera B peanuzanuu TpedoBanuit ®I'OC OO0 k rmiaHupyeMbIM JIMYHOCTHBIM U METANPEIMETHBIM PE3YJIbTaTaM
oOy4eHHs, a TaKKe€ MEXIPEIMETHbIE CBS3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus.

[Iporpamma 1o (u3MKe yCTaHABJIMBAET pacIpejeleHue y4eOHOro Mmarepuaia Mo rojam oOydeHus (MO Kiaccam),
MpeyiaraeT NPUMEPHYIO MOCIIEI0BATENIbHOCTh N3YUEHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOTO COIEPKAHUS U
yuéTe BO3pACTHBIX 0COOCHHOCTEN 00YJarOITNXCS.

[Iporpamma 1o usmke pazpaboTaHa C 1eIbI0 OKa3aHUsI METOAMYECKOM TOMOIIY YUUTEIIO B CO3JJaHUU pabodeil mporpaMmbl
1o yueOHOMY TIpEAMETY.

dusnka SBIAETCS CHUCTEMOOOPA3YIOIMIMM JJIsi €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOJBbKY (HU3nUecKue
3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SBJICHUI, H3y4YaeMbIX XUMUEH, ONOJIOTHEH, acTpoHOMUEH U (u3ndeckoil reorpadueii,
BHOCHUT BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY MHpa, MPEAOCTaBIsAeT Hanbosiee siCHble 00pa3ilbl MPUMEHEHHUS] HAYYHOTO
METO/1a MIO3HAHUS, TO €CTh CIIOCO0a MOJYUYEeHHsI IOCTOBEPHBIX 3HAHUN O MHPE.

OnHa W3 TJaBHBIX 3a7a4 (PU3MYECKOro OO0pa3oBaHHUsI B CTPYKType 00IIero oOpa3oBaHUsS COCTOUT B (POPMHUPOBAHUU
€CTEeCTBEHHOHAYYHOU TPaMOTHOCTH U MHTEpEca K HayKe y O0y4aromuxcs.

N3yuenune ¢pus3uku Ha 6a30BOM ypPOBHE MPEIOIAracT OBJIAJCHUE CIECTYIONTMMU KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIUMU
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

« Hay4HO OOBSCHSTH SIBJICHUS;

 OLICHMBATh U MOHUMATh OCOOCHHOCTH HAyYHOT'O MCCIICI0BAHUS;

«  HMHTEPHPETUPOBATH JAHHBIC M UCIIOJIHL30BATh HAYUHBIE JJOKA3aTEILCTBA JIJISl TOJTYyYEHHUS BHIBOJIOB.



[lenn w3yuyeHUs (U3MKKM HA YPOBHE OCHOBHOTO 00IIero oOpazoBaHHWs omperesicHbl B KOHIENIUU TpernogaBaHus
yueOHoro mpeamera «®duszmka» B o0Opa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit denepanuu, pearn3yONMX OCHOBHBIE
o01ieo0pa3oBaTebHbBIE MPOTPaMMBbI, YTBEpKAEHHON pemenneM Kosuterum MuHHCTepcTBa MpocBemieHus: Poccuiickoit
®denepanuu (mpotokos oT 3 aekadpst 2019 r. Ne [TK4BH).

Heaun nzyvyenus pusnkm:

- TpuoOpeTeHHue WHTEepeca H CTPEMJICHHS OOYYalomUXCs K HAyYHOMY W3YYCHHIO TPUPOIBI, pPa3BUTHE WX

WUHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
+ pa3BUTHE NPEJACTABICHUNA O HAYYHOM METOJIe TMO3HaHUS W (POPMUPOBAHUE HCCIEAOBATEIHCKOTO OTHOIICHUS K
OKPYKAIOIIUM SIBJICHUSIM;

« (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3yUCHHUS OCHOB CTPOCHHS MaTepud U (PyHIaMEHTATBHBIX

3aKOHOB (PU3HKHU;

 (opmupoBaHuEe MpeACTaBICHUHN O POJIN (DU3UKH IS pa3BUTHUS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI;

 pa3BUTHE MPEACTABICHUI O BO3MOXHBIX chepax Oyyiier mpoPpecCHOHATBHON IeITebHOCTH, CBSI3aHHOM ¢ (hU3HUKOM,

MOJITOTOBKA K JaJbHEHIIIeMy 00y4eHHUIO B ’TOM HAIpPaBIICHUU.
JlocTikeHre ATUX LeJel mMporpaMMbl o (PU3MKe Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs 00€CTIEYMBACTCS PEIICHUEM
CIIEYIOIINX 3214
« TpuoOpeTeHne 3HaHUH O TUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXaHUUYECKHX, TETUIOBBIX, AJICKTPUICCKUX, MATHUTHBIX U
KBAHTOBBIX SIBIICHUSX;

« TnpuoOpeTeHnue YMEHHI OMUCHIBATh U OOBICHITH PU3NUYECKUE SBJICHHS C UCTIOIb30BAHUEM MOTYUYEHHBIX 3HAHUN;

« OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX pacu€THBIX 3374 C MUCIOIb30BaHUEM (PU3NYECKUX MOJIEICH, TBOPUECKUX U
IPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

+ pa3BUTHC YMCHHI HAOFOAaTh IPUPOIHBIC SIBICHHS U BBITIOJHSITH OIBITHI, TAOOPAaTOPHBIC PAOOTHI M SKCTICPUMEHTAJIbHBIC
MCCJIEIOBAHMSI C UCTIOJIH30BAHUEM U3MEPHUTEIbHBIX MPUOOPOB;

« ocBoeHHE MpUEMOB paboThl ¢ mHDOpMaImeld (U3NUECKOro COAEp)KaHUs, BKIIOYAas WHPOPMAIUIO O COBPEMEHHBIX
JOCTIKEHUSIX (DU3UKU, aHATIN3 U KPUTUIECKOE OlICHUBaHUE HH(POPMAIIHH;



*  3HAKOMCTBO CO cpepaMu MpoPeCCUOHATBHOMN AESITENIbHOCTH, CBI3aHHBIMU C (PU3UKON, U COBPEMEHHBIMHU TEXHOJIOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIKEHUAX (PU3NIECKON HAYKH.

Ha uzydenue ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus OTBOAUTCS 238 yacoB: B 7 Kiacce
— 68 yacoB (2 yaca B HeJen0), B 8 Kitacce — 68 yacoB (2 yaca B Henento), B 9 kitacce — 102 yaca (3 gaca B Heeio).

[Ipeasaraemsiil B mporpaMmMe o (pU3UKe MepedeHb Ja00paTOPHBIX pabOT U OMBITOB HOCUT PEKOMEHIATEIbHBIN XapaKkTep,
YUHUTENb JIeAaeT BHIOOp MPOBEAECHUS JTAa0OPATOPHBIX padOT M OMNBITOB C YYETOM HWHIUMBHIYAIbHBIX OCOOEHHOCTEU

00y4JaroIuxcs, CIICKa SKCIEPUMEHTAIBHBIX 33JJaHUi, TIPEAJIaracMbIX B paMKax OCHOBHOTO TOCY/IapCTBEHHOTO 3K3aMeHa 110
buzuke.



COAEPXKXAHUE OBYUYEHUA

8 KVIACC

Pazngea 6. TensioBble siBJICHHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU  CTPOCHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINAE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mopnenn TBEPAOro, >KHAKOTO M Ta3000pa3HOTO COCTOSHUM BELIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJEKYJSIPHO-KMHETHUECKOW TEOPHUH.
CMaurBaHMe U KalWUIIPHBIE SIBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEW HHEPrUu:
TeIUIoNepesaya U CoBepIIeHne padoThl. Buabl Terionepenaun: TEMIONPOBOIHOCTb,
KOHBEKIMS, U3ITyYEHHUE.

KonnuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEpJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJIeJdbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YiaenbHasi Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpPaTypbl KHUIIEHUS OT aTMOC(HEpHOro
JTABJICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEMJI0Ta CTOPAHUS.
[TpuHune! pabots! TeruoBbix aurareneil KI1/] termmoBoro qsurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.
3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.
Hemoncmpayuu.
HaOGmronenre 6poyHOBCKOTO IBUKEHUS.
Hab6mronenue nuddysuu.
HaOmronenne sBjieHU cCMaYMBaHUs M KaITMJIISIPHBIX SIBJICHU.
HabGnrogenue TemioBoro paciupeHus Tei.
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N3meHeHne naBiieHMs] Ta3a NMPU U3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIAXKECHUU.

6. IlpaBuna n3sMepeHus: TemMneparypsl.

7. Bupasel teronepenayu.

8. OxjaxaeHue mpy COBEPIICHUH PAOOTHI.



9. HarpeBanmue npu coBeplieHNN paOOThl BHEIITHUMHY CHJIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HaGnroneHue KureHus.

12. HaGnroeHue nocTosiHCTBa TeMIIepaTyphl P MJIaBJICHUU.

13. Moaenu TerIoBbIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimol.

1. OmnbITHI 110 OOHAPYKEHUIO AEHCTBHS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OmnbITel MO HAOJIIONEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue TaBICHHS BO3AyXa B OaJTIOHE IINPULA.

OnbITBl, JEMOHCTPUPYIOIIAE 3aBUCHUMOCTH JABJICHUA BO3JyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. [IpoBepka rumoresbl JMHEMHONW 3aBUCUMOCTH JTMHBI CTOJIOUKA KUIAKOCTH

B TEPMOMETPUUECKOUN TPYOKE OT TeMIEPaTyPhI.
7. HabOnionenve wuW3MEHEHHMs] BHYTPEHHEH OHHEpPruM Tejla B pe3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HccrnenmoBanue sBJICHHUS TEIIOOOMEHA MPU CMEIIMBAHUM XOJOIHOU U

ropstuer BOJIBL.

9. OmpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJAOM  HIpH

TEMJI000MEHE C HATPEThIM METAITUYECKUM HUITUHAPOM.

10. OnpeneneHre yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoluecca UCapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpeneseHne yaeabHON TEIUIOTHI IUIABJICHUS JbA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanms Ten. J[Ba poja 3JIEKTPUYECKHMX 3apsAnoB. B3ammonerncTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh  CHIJIBI  B3aUMOJCHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPS/I0B U PACCTOSTHUSI MEXKIY TETIAMH ).

Onektpuueckoe mnoje. Hanpspk€HHOCTH aiekTpudeckoro moiist. [lpuHuwmn
CYINEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu sneKTpuyecKux 3apsoB. DJIEMEHTAPHBIA JJICKTPUUECKUAN 3apsii.
Crpoenue aroma. IIpOBOJHMKM W JUAJEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKAa.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSI AJIEKTPUUYECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.



Onektpuueckass uenb. Cuia Toka.  DJEKTPUUECKOE  HAIMpPSKEHUE.
CormnpoTuBiieHHE MPOBOJIHUKA. YJIEIbHOE COMPOTUBIEHUE BerlecTBa. 3akoH Oma
115 yuactka nenu. [locimenoBarenbHOe U MAPAIIIENBHOE COEIUHEHUE POBOJHUKOB.

PaboTa 1 MOTITHOCTB AJIEKTPUIECKOTO ToKa. 3akoH [[koymsi—JIeHia.
DnexkTpudecKre ey U NOTPEeOUTENH AIEKTPUIECKOi aHeprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTosiHHBIE ~ MarHuThl.  B3auMoAeiCTBHE  IMOCTOSHHBIX ~ MarHUTOB.
MarunutHoe nosie. MarautHoe noJie 3eMJIu U €ro 3HaueHue JUIsl )KU3HU Ha 3emuie.
OmneIT Opcrena.  MarHutHoe mojie 3JEKTpUuYecKoro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. JIeHiCTBHE MAarHUTHOTIO MOJIsl HA IPOBOJAHUK C TOKOM.
DIIEKTPOABUTATEND ITOCTOSIHHOTO TOKA. VICIONIb30BaHUE 3IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE.

Omnertel @apanes. SABneHne dneKTpoMarHUTHOW MHAYyKIUU. [IpaBuio Jlenna.
OnexktporenepaTop. CriocoObl MOMyYEHHUS SIEKTPUUECKON SHEPTUU.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DneKTpu3anus Tel.

JIBa poaa 3JIEKTPUYECKHUX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DIIeKTpOCTaTUYECKAst MHAYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpOBOJHUKH M TUDIICKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.

M cToYHMKM TOCTOSIHHOTO TOKA.
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JlelicTBHS 3IEKTPUYECKOTO TOKA.
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. DIIEKTPUYECKHI TOK B HKUJKOCTH.
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. ['a30BbIN pasps.
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. U3mepenne cuitbl TOKa aMIepMeTpPOM.

[
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. I/IBMCpCHI/Ie QJICKTPHUYCCKOT'O HAIIPAKCHUA BOJIBTMETPOM.
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. Peocrar n marazuH cCOnpoTUBIICHUM.
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. BzanMoenicTsre mocTOSHHBIX MATHUTOB.
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. MO)ICJ'II/IpOBaHI/Ie HCBO3MOXXHOCTH pasACICHHA ITIOJOCOB Maroura.

=
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. MOI[CJ'II/IpOBaHI/Ie MarHMTHBIX I10JIeH NOCTOSIHHBIX MAarHUTOB.

[uny
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. OnwIT Dpcrena.
. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHur.

N
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. JleicTBHE€ MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM.

N
=

. 9J'I€KTpO)1BI/IFaTCJ'IB ITIOCTOSHHOI'O TOKA.
. HCCJ’ICI{OB&HI/IC ABJICHUA BHGKTPOMaFHI/ITHOﬁ HHAYKIUH.

N
N
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Oneitel @apanes.

3aBUCUMOCTh HANpaBJICHUS HWHIYKIMOHHOIO TOKAa OT YCIOBHHA €ro
BO3HUKHOBEHUS.

DIIEKTPOTreHEePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.
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OneiTel 1O HAOTIONEHUIO DJCKTPU3ANMH TeN WHAYKIUEH U Mpu
COIIPUKOCHOBECHUM.
HccnenoBanne ACHUCTBUA DJICKTPUUECKOIO TMOJISI HA TMPOBOJHUKHA H
JTIADJICKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUICCKOMN LIETTH MOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHue CUIIbI TOKA.
N3Mepenue u perynmpoBaHUE HAMIPSIKEHUS.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, WAYIIETO 4Y€pe3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSDKEHUS HA PE3UCTOPE.
OnbIThl, JIEMOHCTPUPYIOIIHNE 3aBUCUMOCTD BIIEKTPUYECKOTO
COINPOTHUBIICHUS MPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAAXM TOIEPEYHOIO
CEUCHHUS U MaTepuara.
[IpoBepka mnpaBWiIa CIOXKEHUA HANPSKECHUA MPU  TOCIEI0BATEILHOM
COEMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBwia UIsi CWIbl TOKa IPHU MapajyIeIbHOM COCIUHEHUU
pE3UCTOPOB.
OmnpeneneHue padoOTHI ANEKTPUUECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIJICIISIEMOMN

Ha pe3UCTOpE.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.
Omnpenenenue KII/[ nHarpeBarerns.
HccnenoBanre MarHUTHOTO B3aMMOJICUCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO MOJIsl OCTOSIHHBIX MarHUTOB MPU UX O0BETUHEHUH
Y pa3ieiICHUN.
HccnenoBanne AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJACHCTBUS
KaTyIIKA C TOKOM M MarHuTa OT CUJIbI TOKA U HAIPABJIECHUS TOKA B KATYIIKE.
N3ydenue neicTBUS MArHUTHOTO TOJISI HA POBOJIHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.
N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.
OneIThl MO HCCIEAOBAHUIO SIBJICHUSI DJEKTPOMATHUTHOM WHIYKIUU:
MCCJICIOBAHUE U3MEHEHUM 3HAYEHUS Y HAPAaBJICHUS! MHIYKIIMOHHOTO TOKA.



IToBTOPUTEJIBbHO-00001IAKOIINIH MOTYJIb.

[ToBTOpPHUTENBEHO-00001IAIOINIT MOYJIb IIPEIHA3HAYEH I CUCTEMATH3ALUH
¥ 0000IIeHHS TPEIMETHOTO COIEP KAHUS U OTBITA JEATEIIbHOCTH, IPUOOPETEHHOTO
OpU HU3YyYEHUM BCEro Kypca (PU3MKH, a Takke A MOJATOTOBKM K OCHOBHOMY
rOCyJIapCTBEHHOMY JK3aMEHy IO (u3uke st o0ydyaroluxcs, BbIOPABIIMX 3TOT
y4€OHBIN IIpeIMET.

[Ipy M3y4eHUM AAHHOTO MOJIYJIA PEaTUu3yITCS U CUCTEMATU3UPYIOTCS BHJIbI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUNBAETCS AOCTHKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasi IPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB MCCIIEAOBAHUS
SBJICHUN TPUPOJAbI U TEXHUKHU, OBJIAJICHUE YMEHUAMU OOBIACHATH (PU3HUECKHE
SBJICHHS, TPUMEHSS TOJYyYCHHbIE 3HAHUSA, pelaTh 3a7ayd, B TOM YHCIIE
KAuECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMIIMATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3/ena pean3yercs 3a
CU€T TOTrO, YTO OOYUAIOUIUECS BBIMTOJIHAIOT 3a/1aHuUs, B KOTOPBIX UM IIpejIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBSICHATH
¢usznyeckue SBICHHS B OKpPYKAWOIIEH TMPUPOAE U TOBCEIHEBHOW KHU3HU;

UCITI0JIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUH, B TOM
YuCIe 15 IPOBEPKU TMIIOTE3 U MOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4yHbIE€ OCHOBBI HamOojee BaKHBIX JOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTU, HAIIPUMEP, ITPAKTUYECKOI0 MCIOJIb30BAHMS PA3IUYHBIX HCTOYHHUKOB
DHEPIrUU Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAaHEHHs BCEX M3BECTHBIX BHUJIOB
HHEPTUU.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKU Ha ypOBHE OCHOBHOIO OOIEro 0Opa30BaHMs HAMPABIICHO
Ha JOCTHKCHHUE JIMYHOCTHBIX, METAPEMETHBIX M TIPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJbTaTOB.

B pesynbrare nzyuenus UMK Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHuUs
y oOyuatoierocsi 0yayT cOpMUpPOBaHbI CIEAYIOIIUE JTUUYHOCTHBIE PE3YyJIbTaThl B
YaCTH:

« 1) maTpMoTH4eCcKOro BOCIMTAHUA:

« - TIpOsBIGHUE WHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSTHHUIO

poccuiickoil (U3nYecKor HayKH;
* - [ICHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUNCKUX yUEHBIX-(PU3ZUKOB;

. 2) IPAKAAHCKOI0 U IYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA



- TOTOBHOCTh K AaKTUBHOMY YYacTUIO B OOCYXICHHH OOIIECTBEHHO
3HAYMMBIX M 3THYECKHX MpoOJeM, CBA3aHHBIX C MPaKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN (DU3HKY;

- OCO3HAHHUE BAXXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JICSITEILHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCIIPHATHE ICTETUICCKUX KaueCcTB (PU3MUECKON HAYKH: €€ TapMOHUIHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NMO3HAHMS:

- OCO3HAHHWE IEHHOCTH (DU3WYECKON HAyKH KaK MOIITHOTO WHCTPYMEHTA
MO3HAHUSI MHpPA, OCHOBBI  pPa3BUTHSl  TEXHOJIOTMH, Ba)KHEHIIEH
COCTaBIISIIOIIEN KYJIbTYPBHI;

- pa3BUTHE HAYYHOU JT10003HATEIBLHOCTH, HHTEPECA K UCCIEN0BATEIbCKON
JEATEIIbHOCTH;

5) <¢opmupoBaHusi KYJbTYPbl 310POBbSI M IMOIMOHAJILHOTO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH 0e30macHOro oOpasa >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaKHOCTH MpaBWJl OE30MaCHOrO0 MOBEICHUS Ha
TpaHCIIOPTE, Ha JIOpPOrax, ¢ JIEKTPUUECKUM U TEIIJIOBBIM 000PYI0BAaHUEM B
JIOMAIIHUX YCIIOBUSIX;

- c(hopMHUPOBAHHOCTh HaBBIKA peQIICKCUM, NMPU3HAHUE CBOETO IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- aKTMBHO€ y4acTHE€ B PEIICHUU MPAKTHUYECKUX 3a/au (B paMKaxX CEeMbH,
oOpa3oBaTeIbLHON OpraHu3aluy, TOpojaa, Kpas) TEXHOJOTUYECKOW W
COIIMAJIbHON HaIpaBICHHOCTHU, TPEOYIOMUX B TOM YHCIE€ M (U3UUYECKUX
3HAHUMU;

- UHTEPEeC K MPAKTHUYECKOMY U3YyUYECHUIO TPodeCcChii, CBSI3aHHBIX C (DU3UKOM;
7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

- OpHUEHTAIMs Ha IPUMEHEHUE (PU3NUECKUX 3HAHWM TSl PEIICHHS 3a7a4 B
00JIaCTH OKPY’KAIOWIEH Cpenbl, TJIaHUPOBAHMS TOCTYNKOB U OIICHKH HX
BO3MOJKHBIX MOCJIEIACTBUM JIJIsI OKPYKAIOIIECH CPEJIbI;

- OCO3HaHUE II100aJIbHOTO XapaKTepa AKOJOTUUECKUX MPOOJIeM U MyTeu ux
pelieHus;

8) amanTanum K U3MEHSIOIIUMCS YCJIOBUAM COUMAILHON U IPUPOTHOI
cpeabl:



- TTOTPeOHOCTh BO B3aWIMOJICUCTBUM TIPH BBITTOJTHCHUN HCCICAOBAHUN U

MPOCKTOB (PM3MUECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM

JIPyTUX;

- TOBBIIICHUE YPOBHS cBoOcH KOMIIETEHTHOCTU 4epe3
MPAKTUYECKYIO JIESITEIIbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHWMU HOBBIX 3HAHUH, B TOM YHCIE

bopMyIUpOBaTh HUEH, TOHATHUS, TUMOTE3bl O (U3HUYECKUX OOBEKTaX H

SIBJICHUSX

- OCO3HaHHWE Je(PHUIIMTOB COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTECH B

o0nactu GU3HKHY;

- TUTAHUPOBAHUE CBOETO Pa3BUTHSA B NMPHUOOPETCHUU HOBBIX (DU3UUECKHUX

3HAHUI;

- CTPEMJICHUE AaHAJIM3UPOBATh U BBISABIATH B3aUMOCBSA3U IIPUPOJIBI,

oOlllecTBa U SKOHOMHKH, B TOM YHUCJIE€ C MCIOJIb30BaHHEM (PU3UUECKUX

3HAHUI;

- OIICHKa CBOHUX JICMCTBUH C y4E€TOM BJIMSHHUS Ha OKPYXKAIOUIYIO CpEmy,

BO3MO>KHBIX TJI00AJIbHBIX TIOCJIECICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHus MporpaMmabl 1o (Pr3rKe Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpPMHpPOBAHBI MeTaNpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEIbHBIC YHUBEPCATIbHBIC YICOHbBIC NCHCTBU,

KOMMYHUKATHBHbIE  yHUBEpPCAJIbHbICE  Y4YEOHbIE  JACHCTBUS,  PEryJsTUBHBIC

YHUBEpCalbHbIE YUEOHbIE IEUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aelicTBUA:

BBISIBIISATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH O0BEKTOB
(s1BIEHUI);

yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KITaCCU(UKAIINN, OCHOBAHHS JIS
00001IIeHNS U CPAaBHEHUSI,

BBISIBJIAT 3aKOHOMEPHOCTH U NMMPOTHUBOPEUMS B PACCMATPUBAEMBIX (haKTaXx,
JTAHHBIX ¥ HAOIIIOJICHUSX, OTHOCSIIUXCS K (PU3HMIECKUM SIBIICHHSIM;

BBIABJIATDL NMPHUYMHHO-CICACTBCHHBIC CBA3HM IIPpU H3YYCHHUH (1)I/ISI/I‘IGCKI/IX
SIBJICHUM U IIpoUeCCoOB, AC€IaTb BBIBOAbI C MCIIOJIB30BAHUECM ACAYKTUBHLBIX U



WHAYKTHBHBIX YMO3aKJIFOUCHUH, BBIIBUTATh THUIIOTE3bI O B3aUMOCBS3IX
(bU3UYECKUX BEINYNH;

CaMOCTOSTEIILHO BRIOUPATH CIIOCO0 pelieHus yueOHOM ru3nuecKol 3a1a4uu
(cpaBHCHHME HECKOJIBKMX BapUaHTOB peEIICHWs, BbIOOp HamboJee
IOJIXOJIATIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIICIICHHBIX KPUTECPHEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCTIOJIb30BaTh BOIIPOCHI KaK UCCIIE0BATEIbCKUNA MHCTPYMEHT MTO3HAHMS;
MPOBOJUTD MO CAMOCTOATEIBHO COCTABICHHOMY IUIAHY OTIBIT, HECIOKHBIN
buznyecKkuit IKCIEPUMEHT, HEOONbIIOE HCCIeA0BaHUE (U3UUECKOTO
SIBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U  JIOCTOBEPHOCTb HH(MOpPMAIUIO,
IIOJIyYEHHYIO B X0OJI€ UCCIICIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBATh 0OOOIIEHNS U BBIBOJBI IO pe3yJIbTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOTHO3UPOBAaTh  BO3MOXKHOE  JalbHEWIlIee pa3BuUTHE  (PU3HUUECKUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MPEANOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCJIOBUAX Y KOHTEKCTax.

Pabora c nndopmanueii:

MPUMEHSTh Pa3IMYHbIE METOJbl, MHCTPYMEHTBI U 3aIPOCHI MPU MOUCKE U
orOope mHGOpMAIMK WIM JAHHBIX C YYETOM MPEIJIOKCHHOW Y4eOHOU
dbuznyeckoit 3a1a4u;

aHAIM3UPOBaTh, CHCTEMATU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTHUMAJIbHYI0 (opMy mpeacTaBiIeHUs
uHQopMaIUl W WUIIOCTPUPOBATH pEIIaeMble 3aJaud  HECI0KHBIMU
CXeMaMH, TharpaMmMaMu, HHOU TpauKoi U MX KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXJeHHs y4yeOHOro marepuasna, pe3yibTaToB Ja0OpPaTOPHBIX
paboT U MPOEKTOB 33/aBaTh BOMPOCHI 10 CYIIECTBY 00CYK1aeMOM TeMbI U
BBICKA3bIBaTh WJCH, HAIICIICHHbIE HA PEIICHHE 3a7a4d W TOJJIepP KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COIIOCTABJIATH CBOM CY)KJICHUS C CYXACHUSIMH JPYTHX YYACTHHUKOB
Jranora, oOOHapyKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHIA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
myOJUYHO TIPEJICTABIISATh PE3yJIbTAThI BHITTOJIHEHHOTO (PU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh M UCIIOJIH30BATh MPEUMYIIECTBA KOMAaHAHON M WHIANBUIYATHHON
paboThI MPU pelIeHNHU KOHKPETHON (DU3NUECKO MpoOIeMBbl;



IPUHUMATh LIEJIN COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh ACHCTBUS
no e€ JOCTHKEHHUIO: paclpeiesisiTb poJid, OOCYXJaThb MPOLECCH H
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITNOJIHATH CBOIO 4acTh pabOThl, JOCTUras KayeCTBEHHOIO pe3yJibTaTa Io
CBOEMY HAIIPABJICHUIO U KOOPJUHUPYSI CBOU JEHUCTBUA C APYTMMH YJI€HAMU
KOMaH/Ibl;

OLICHMBATh KAa4E€CTBO CBOETrO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUSL.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusamnus:

BBIABJIATDH HpO6JICMI>I B KU3HCHHBIX U y‘-I€6HI)IX CUTyaluiax, Tpe6y}01111/1x
A1 pCIICHUA (1)H3H‘-I€CKI/IX 3HaHI/If/'I;

OPUEHTUPOBATbCS B  PA3IUYHBIX TMOJAXO0JAaX NPHUHATHS  PELICHUN
(MHIMBUAYaIbHOE, MPUHATUE PELIECHUS B TpyMNINeE, MPUHATUE PEIICHUN
TpyIIoNn);

CaMOCTOSITENILHO COCTaBJIATh AITOPUTM pEIIeHUsT PU3NUECKON 3a7auu UIH
IUIaHAa HUCCIIEJOBAHUSA C YYETOM HMMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBAaTh Mpe/iaraéMble BaApUAHThl pelieHui; O
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JIOCTHIKEHUS  (HEAOCTM)KEHHUS)  Pe3yJIbTaTOB
NeSITeNIbHOCTH, AaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHUCJE B XOJl BBINOJHEHUS
(GU3MYECKOro HCCIAEAOBAHMS WM MPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBILIMXCS CHUTyallud, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb c€051 HA MECTO IPYrOro YEJIOBEKA B XOJE CIIOpa WM JUCKYCCHH Ha
Hay4YHYI0 TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTrOro;
MPU3HABATh CBOE MPABO Ha OLIMOKY NpU pEIIeHUH GU3HUECKUX 3a/1a4 UIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI



K xonIy oOyuenus B 8 kjacce npemMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCITIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC Tena, HACBHIMICHHBIH W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3MlyXa, TeMIlepaTypa, BHYTPEHHSS DJHEPrUs, TEIUIOBOM JBHUTATENb,
AJIEMEHTAPHBIN AJICKTPUICCKUH 3apsil, SIEKTPUIECKOE TTOJIE, POBOTHUKHU U
JTUAJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE T10JI€;
pasznuyaTh sIBJICHUS (TEIJIOBOE pacIIMpEeHUEe M CKaTue, Tervionepenaya,
TEIJIOBOE paBHOBECHE, CMAayMBaHWE, KalUJUISIPHbIC SIBJICHUSA, UCIApEHHUE,
KOHJICHCAIlusl, ITUIaBJICHUE, KpUCTaJu3aius (OTBEpAECBaHUE), KUIICHUE,
Terionepeaaya (TeTIONPOBOHOCTS, KOHBEKITHS, U3ITyYCHHE),
ANEKTPU3AIUS TEJ, B3aUMOJICUCTBUE 3apsiiOB, JACHCTBUS IJIEKTPUUECKOTO
TOKa, KOpPOTKOE 3aMbIKaHUE, B3aUMOJICUCTBHE MAarHUTOB, JIEUCTBHUE
MarHUTHOTO TIOJISl Ha MPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAS UH]TYKIIHS)
M0 ONWCAHWI0 WX XapaKTEepPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSIBJICHUE M3YyYCHHBIX (DU3WYCCKUX  SIBICHWA B
OKpYXaIollleM MHpEe, B TOM 4HCIEe (PU3NUYECKHE SBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHHWE U KalWULIPHBbIC SIBICHUS B TPHUPOJE,
KpUcTaJUibl B mpupoje, wuziaydenue CoisHIa, 3aMep3aHue BOAOEMOB,
MOpCKHUe OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, dJIEKTPUUYECKUE
SBJICHUSI B aTMoOcCdepe, JICKTPUUECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3eMJitu, Jpeid moIFOCOB, pOJIb MArHUTHOTO TIOJIS JIJIS1 )KU3HU Ha 3eMIIe,
MOJIIPHOE CUSIHHE, TPU OTOM TMEPEBOAWTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJICISTh CYIECTBEHHBIE CBOWCTBA (MPU3HAKHU) (HU3UUECKUX
SIBIICHUI;

OIMCHIBATh M3YyYCHHBIE CBOMCTBA TeN U (YU3UYCCKUE SBIICHUS, UCIIOJB3YS
bu3ndecKue BETWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJIHMIYECTBO
TEIJIOTHI, yJeNbHAs TEIUIOEMKOCTh BEIIECTBA, yJelbHAs TeIIoTa
IUTaBJICHUS, yHAelbHAs TEIUIoTa MapooO0pa3oBaHus, YACHbHAs TEIoTa
CropaHusl TOIUIMBA, KO3(PQHUIIMEHT TIOJIE3HOTO JACHCTBUS TEIJIOBOU
MaIlTuHBI, OTHOCUTEIbHAS BIIAXKHOCTD BO3AyXa, AJICKTPUICCKUH 3apsiI, CHUIa
TOKa, JJICKTPUUECKOE HAIIPSKEHUE, COTIPOTUBIICHHUE TPOBOHUKA, YIETbHOE
COMPOTHUBJICHUE BEIECTBA, pa00Ta U MOIITHOCTH AJIEKTPUUECKOTO TOKA), PH
OMMMCAHUH TPABWIBHO TPAKTOBATH (PU3UUYECKHN CMBICI HCIOIH3YyEMbIX
BEJIMYMH, OOO3HAYCHHUS W CIAMHMIBI (U3MYCCKUX BEIUYMH, HAXOJUTh
bopMyIbl, CBA3BIBAIOLIME JAHHYIO (DU3UYECKYIO BEIMYMHY C JIPYyTUMHU



BEJIMYMHAMU, CTPOUTH TpapUKU HU3YYCHHBIX 3aBHCHUMOCTEH (PU3NUECKHUX
BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SIBJICHUS W TIPOLECCHI,
UCIIOJIb3Ys. OCHOBHBIC ITOJIOKEHHS MOJIEKYJISIPHO-KUHETHYECKON TEOpUHn
CTPOEHHUsI BEIIECTBA, MPHUHILMI CYNEPIO3ULHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3aKkoH OMa Uil y4acTKa LeNH, 3aKOH
Jlxoyns—JIeHua, 3aKOH COXpaHEHUs! SJHEPTUH, IIPU ITOM JaBaTh CIIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHUYECKOE BHIPAXKECHHUE,
OOBSACHATH (U3HUECKHE MPOLIECCHl W CBOMCTBAa TeJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMil MPAKTUKOOPHUEHTUPOBAHHOIO XapaKTEPa: BBISABIISThH
NPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOrMYEeCKuX
iaroB ¢ omnopol Ha 1—2 HM3yYEeHHBIX CBOMCTBAa (PUBMYECKHUX SIBICHU,
(bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a7a4u B 2—3 IEHCTBUS, UCIIOJIb3Ysl 3aKOHBI U (POPMYJIBI,
CBsI3bIBaIOLIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHaJIN3a yCIOBUS 331a4U
3aMKMCBIBATH KPATKOE YCIOBHE, BBISIBISATH HEJOCTATOK JAHHBIX JUISl PEILICHHUS
3a/1auu, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE NJIsi €€ PEeIICHHUS,
IPOBOJUTH PAcU€Thl M CPABHUBATH IMOJYYEHHOE 3HAUCHHE (PU3MUYECKOU
BEJIMYUHBI C U3BECTHBIMU JITAHHBIMU;

pacrno3HaBaTh MPOOJEMBbI, KOTOpPHIE MOXHO pPEIIUTh MPU MOMOIIU
(GU3MYECKUX METOJ0B, HMCIOJIb3Yysd OIMCAHWUE HCCIEAOBaHUS, BBIACIATH
IPOBEPSAEMOE MPEANOJOKEHHE, OLEHUBATh MPABUIBHOCTh TMOPSAIKA
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

OPOBOANUTH OMNBITBI 1O HAOMIOJEHUI0 (U3UYECKUX SBJICHUH WU
($u3znyecKuX CBOWCTB TeJ (KanWUISpHbIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3JlyXa OT €ero o0béMa, TeMInepaTypbl, CKOPOCTH IMpoliecca OCThIBAHUS U
HarpeBaHusl TMPU M3IYYCHUM OT IIBETa H3Iydarolied (Moriomaronieil)
MOBEPXHOCTH, CKOPOCTh UCHAPEHUSI BOJABI OT TEMIIEPATypPbl KHIKOCTH U
IIOMAAN €€ IOBEPXHOCTH, OJJEKTpU3alus TeJl W B3aUMOJEHCTBHE
ANEKTPUYECKUX  3apsioB, B3aWMOJECHCTBUE ITOCTOSIHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MAarHUTHBIX IIOJIEM TMOCTOSSHHBIX MArHWTOB, JEHCTBUS
MAarHUTHOTO TIOJIE Ha MPOBOJHUK C TOKOM, CBOWMCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBa DJIEKTPOABUTATENII MOCTOSHHOIO TOKa): (OpMyIHpOBaTh
poBepsieMble MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 NMPEAJIOKEHHOTO
000py1I0BaHUsl, OMUCHIBATH XO/JI OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATH MPSAMBIE HU3MEPEHUS TEMIIEPATYPHI, OTHOCUTEIBHON BIIAXKHOCTH
BO3/lyXa, CWJIbI TOKa, HANpPsDKEHHs] C UCIOJIb30BAHUEM aHaJOTOBBIX



npuOOpOB M JATYMKOB (U3UUYECKUX BEIMYUH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hU3NUECKON BETMYMHBI OT
IpYro C HCHOJBb30BAaHUEM TNPSIMBIX  HU3MEPEHU  (3aBUCUMOCTb
COMPOTUBIICHUS] TPOBOJHUKA OT €ro JIMHBI, IUIOMIAJX MOMEPEYHOTO
CEUEHUS U YACIbHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJHHUKA, CHIIBI TOKA,
UAYIIEr0 4Yepe3 TMPOBOJAHHUK, OT HAaNpsHKEHHS Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TOCIIEOBATEIBHOTO W  MapajuIeNIbHOTO  COEMHEHUN
MPOBOJIHUKOB): IJIAHUPOBATh HCCIIEIOBAaHUE, COOUpaTh YCTAaHOBKY H
BBITIOJIHATh WU3MEPEHMs], CIeAysd MpeAJIoKEHHOMY IUIaHy, (UKCHUpPOBATH
PE3yNIbTaTHI MOJYYCHHOM 3aBUCUMOCTHU B BUE TaOJIUIl U TPapUKOB, IETaTh
BBIBO/IBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

IPOBOJNUTH KOCBEHHBIE H3MEpeHUs: (U3NYECKUX BEIUYUH (yAeTabHas
TEIUIOEMKOCTh ~ BEILECTBA, COMNPOTHBICEHWE MPOBOJHUKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh H3MEPEHHUs, COOMpaTh
IKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEAysl MPEIOKEHHON HHCTPYKIIUH, U
BBIUUCIISATH 3HAUCHNE BEJIMYMHBI,

coOJII01aTh MPpaBUJia TEXHUKHA O€30MaCHOCTH MPHU padboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHUUIBl  JEHCTBUS  M3yYEHHBIX MpPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMHUCAHUA (B TOM YHCIIE: CUCTEMA
OTOTUICHHUSI TOMOB, TUTPOMETP, TapoBasi TypOMHa, aMIIepMETp, BOJIBTMETP,
CUETUHK DJICKTPUYECKOW DHEPIHH, DJICKTPOOCBETHTEIbHBIC MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsr), AIEKTPUUYECKUE
IPEeIOXPaHUTENH, JIEKTPOMArHUT, 3JIEKTPOJBUTATEIb TOCTOSSHHOTO TOKA),
UCIOJIb3YSl 3HAHMSI O CBOMCTBAaX (PU3MUECKHUX SIBICHUNH U HEOOXOAMMBIE
busznyecKkrne 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOMCTBA W HW3MEPHUTEIbHBIC
npuOOpHI IO CXEMaM U CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIN TEpPMOMETP,
TEPMOC, TCUXPOMETpP, TUTPOMETp, ABHUraTelb BHYTPEHHErO CrOpaHHs,
AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUYECKHX LEned ¢
MOCIIEIOBATEIHHBIM U MAPAJUICIBHBIM COSTUHEHUEM DJIEMEHTOB, pa3iindas
yCIIOBHBIE 0003HAYCHHSI DJIEMEHTOB AJICKTPUICCKUX LIETIeH;

OPUBOJUTH  NpUMEpPHl  (HAXOAUTh  HUH(OpMaLMIO O  MpUMepax)
OPAKTUYECKOTO HCIOJIb30BaHUSA (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KU3HH I 0O0ecTieueHusl 0e30MacHOCTH MPU OOpaIleHU: ¢ MpudopaMu H
TEXHUUYECKUMHU yCTPOUCTBAMH, COXPAHEHUS 370POBbsI U COOTIOACHHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKalOLIEH cpelie;



OCYIIECTBJIATh TMOWUCK WHGOpMAIUu  (HU3UYECKOTO COACPKAHHUS B
WNuTepHere, Ha OCHOBE WMEIOIIMXCS 3HAHUM W MyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX UCTOYHUKOB BBIJEIATH HHGOPMAIIUIO, KOTOpas SBJISIETCS
IPOTUBOPEYUBOUN MM MOXKET OBITh HEOCTOBEPHOM;

UCIIOJIb30BaTh NP BBINOJHEHUM YUYEOHBIX 3aJaHU HAyYHO-TIONYJISIPHYIO
JAUTEpaTypy (PU3NUECKOro COEepKaHus, CIPABOYHbIE MAaTEPUAIIbI, PECYPCHI
cetu MuTepHer, BnageTh NpUEMaMH KOHCHEKTHUPOBAHUS  TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NUCbMEHHBIE M KpPATKHUE YCTHBIE COOOILEHUS,
0000mas uHOpMAIMI0O U3 HECKOJbKMX HCTOYHUKOB (PU3NYECKOTO
COJEpKaHUs, B TOM YHCIIe ITyOJIMYHO IPEICTaBIATh PEe3YyIbTaThl IPOEKTHOM
WM UCCIIEA0BATENbCKOM JeATEbHOCTH, IPU 3TOM IPAMOTHO MCIOJIb30BATh
W3YYEHHBIM MOHATUHHBIN amnmapaT Kypca (U3UKH, CONMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IOpU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIAEAOBAHUN (HU3HMUECKUX
IPOLECCOB paclpeeniaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIECAWTH 32 BBINOJHEHUEM IUIaHA JEHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBATHO OIEHMBAaTh COOCTBEHHBIM BKJAJ B
NEeATEIbHOCTh TPYMIbI, BHICTPAaUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJICUCTBHE,
MPOSIBJISISI TOTOBHOCTD pa3peraTh KOH(IUKTHI.

K xonIty oOyueHus B 9 kjiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHSA: CUCTEMa OTCYE€Ta, MaTEepUaJbHAsl TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHMUYECKOTO JBHUXKEHUA, AePopMalus
(ympyras, mjacTuueckas), TpPEeHHE, LEHTPOCTPEMUTENILHOE YCKOpPEHHE,
HEBECOMOCTh U NEpPerpy3ku, LEHTP TKECTH, aOCOJIOTHO TBEPJOE TEJO,
LEHTP TSXKECTH TBEPAOIrO Tejla, paBHOBECHE, MEXaHUUYECKHUE KojeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK U yJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJHBI, IIKaJIa
AJIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJIbHO30PKOCTh, CIEKTPHI
UCITyCKaHUS U TOTJIOIIeHUs, aibda, OeTa- U raMMa-u3y4yeHusl, U30TOIIbI,
sJIepHasi JHEPreTHKa;

paznuyarh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MNPSIMOJIMHENHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJMHENHOE IBMKEHHE, CBOOOTHOE
najieHUue TeJ, paBHOMEPHOE JABUKEHHUE MO OKPYXHOCTH, B3aUMOJIECHCTBUE
TE€J, PEaKTUBHOE JIBM)KEHME, KojieOaTeIbHOe IBMKEHUE (3aTyXarollue U
BBIHYKJIEHHbIE KOJeOaHMsI), pE30HAHC, BOJIHOBOE JIBUJKEHUE, OTPAKEHUE
3BYyKa, IMPSMOJIMHEMHOE paclpOCTPAHEHHE, OTPAKEHUE W IMPEJOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jiokeHHe OeIoro cBeTa B



CHEKTP M CJOKEHHE CIEKTPAJIbHBIX 1BETOB, JHCIEPCHS CBETa,
€CTECTBEHHAs1 PaJMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEMYATOrO CIEKTpa
U3JIyYEHUS) IO OIIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh NPOSBICHHE U3YYCHHBIX (U3WYECKUX  SBICHUA B
OKpyXXarImeM Mupe (B TOM yucie (U3HUeCKHe SIBICHUS B MPUPO/IE:
NPWINBBI U OTJIMBBI, IBHKEHUE TUIaHET CONIHEYHON CUCTEMBI, PEAKTUBHOE
JBUKEHHE JKHUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHUE, CEMCMMYECKHE BOJIHBI, I[yHAMM, 07XO, LIBETa Tel,
ONTUYECKUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE IEHCTBUE BUAUMOTIO,
yIbTPaUOJIECTOBOTO W PEHTIEHOBCKOTO HW3JIY4YEHUM, €CTECTBEHHBIN
PaaNOAKTUBHBIN (DOH, KOCMHUYECKHE JIy4YH, PATUOAKTUBHOE H3IIyYCHHE
OPUPOAHBIX MHUHEPAJIOB, JEUCTBUE PAJUOAKTUBHBIX W3JIyYCHHN Ha
OpPraHM3M 4YeJIOBEKa), MPH 3TOM MEPEBOAUTH IMPAKTHUYECKYIO 3aJady B
yueOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PUINUECKUX
SIBIICHUI;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA TeNl U (DU3UUECKUE SBICHUS, UCIOIB3YS
(¢u3nUecKkue BENMYMHBI (CpPEelHssi U MIHOBEHHAasi CKOPOCTh Tela IpuU
HEPaBHOMEPHOM JBW)XCHUHM, YCKOPEHHE, INEPEMELICHHE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CHJIa YOPYIOCTH, CHJIAa TSDKECTH, YCKOpPEHUE
CBOOOJHOTO TMAaJeHHs, BEC Tela, WMIYJIbC Tela, HUMIYJIbC CHUJIb,
MexaHuveckas paboTa M MOIIHOCTh, IOTEHUHUAaIbHAs »HEPrus Teda,
NOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHUMAJIbHAS SHEPIUsl CHKaTou
IPY>KUHBI, KHHETHUUYECKAs SHEPT U, I0JIHAS MEXaHUYECKAs DHEPT U, IEPUOJL
U 4YacToTa KojeOaHuH, JIMHAa BOJHBI, TPOMKOCTb 3BYKa M BbICOTa TOHA,
CKOpPOCTh CBETa, IIOKa3aTellb MPEJOMIICHHS Cpelbl), NpU OINHUCAHUU
NpaBUIbHO TPAKTOBAaTh (DU3MYECKUU CMBICT HCHOIb3YEMBIX BEIUYMH,
0003HaYeHUss W E€AUHMIBI (PU3UYECKUX BEIMYMUH, HAXOAUTh (HOPMYJIbI,
CBS3BIBAIOLIME JAHHYIO (PU3MYECKYIO BETUYMHY C JPYTUMHU BEIMYUHAMH,
CTPOUTH rPaUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHHUS M IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHMsI DHEPIHH, 3aKOH BCEMHPHOIO TATOTEHMS,
OPUHIMI CYNEpPIO3UIMK CWJI, NPUHLUIN OTHOCUTEeNbHOCTH [anuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpAaHEHMSI MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3AKOHBI COXPAHEHUS 3apsiI0BOIO0 U MACCOBOIO YHCEI
OpU SJEPHBIX PEeaKkIUsX, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €r0 MaTEMaTUYECKOE BbIPAKEHHUE;



OOBSACHATH (PU3MUECKUE TPOIECCHl W CBOMCTBAa TEJ, B TOM YHCJIE W B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBISIThH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C Omopol Ha 2—3 H3yYEHHBIX CBONCTBA (PU3UYECKUX SIBICHU,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a1a41 (OMUPAIOIIMECcs Ha CUCTEMY U3 2—3 YpaBHEHHUIA),
UCIIOJIb3YsI 3aKOHBI U ()OPMYJIb, CBA3BIBAIONIUE (PU3UUECKUE BETUYHHBL: Ha
OCHOBE aHaJIM3a YCJIOBUS 3aJla4yl 3alMChIBATh KPATKOE YCIOBUE, BBISBIATD
HEJOCTAIONINE WM M30BITOUHBIE JaHHBIC, BBIOUPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOJMMbIE [JJsl pEHICHHs, TMPOBOJUTH pacuy€Tbl U OLEHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUIHHBI;
pacrno3HaBaTh MPOOJEMBbI, KOTOpPHIE MOXHO PEIIUTh MPU MOMOIIU
(U3NYECKUX METO/OB, HCHOJb3ysl ONUCAHUE MCCIEAOBAaHUSA, BBIIEIATH
IpOBEPSIEMOE  TPEIINOJIOKEHNE, OIEHUBATh TMPABUIBHOCTh MOPSAIKA
NPOBEJCHUS  UCCICOBAHMS, JieJaTh BBIBOJBI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH 1 ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOJEHUI0 (U3NYECKUX SBJICHUH WU
¢u3znyeckux CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUSl HHEPTUH, 3aBUCUMOCTb IMEpHOJa KOJeOaHUl NPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a M >KECTKOCTH MPYXUHBI U HE3aBUCHUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJIeOaHUM, TPSIMOIMHENHOE pacIpPOCTPAHEHHUE CBETA,
pasnokeHre Oeroro CBeTa B CIEKTP, U3YYEHHE CBOWCTB M300paKeHUS B
IUIOCKOM 3€pKajle M CBOMCTB M300pa)keHHUs NpeaMeTa B coOuparomien
JUH3€e, HAOJIOJEHUE CIUIOMIHBIX M JIMHEWYaThIX CHEKTPOB H3JIyYEHUS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 HM30BITOYHOrO Habopa
000pyTIOBaHUS, OMMCHIBATH XO/JI OTBITA M €0 PE3YNIbTaThI, (HOPMYIHPOBATH
BBIBO/IBI,

IPOBOAUTH NPU HEOOXOAMMOCTH CEPHUIO MPSMBIX M3MEpPEHUi, onpeaenss
CpeqHee 3HAa4YeHHE U3MepsieMOM BeNUYMHBI ((OKYCHOE pPacCTOsSHHUE
coOuparolel JIMH3bl), OOOCHOBBIBaTH BBIOOpP croco0a HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJNTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3MYECKHX BEJIWYUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTD ITYTH OT BPEMEHHU IIPU
pPaBHOYCKOPEHHOM JBW)KCHHHM O€3 HayalbHOM CKOPOCTH, Iepuoja
KOJIe0aHUN MaTeMaTUYeCKOTO0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpaKEHHUs CBETa OT YIJia MajeHHsl W yrja MpeloOMIICHUS OT yria
NaJicHus): TUIAHUPOBaTh HCCIEAOBAaHUE, CaMOCTOSATEIBHO COOMpAaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yibTaThl IOJIYYEHHOH 3aBUCUMOCTHU



bU3MYEeCKUX BETUYMH B BUJIE TAOIUI] U TpadUKOB, ACNIATh BHIBOJABI IO
pe3yNbTaTaM MCCIICIOBAHUS;

MPOBOJUTH KOCBEHHBbIE M3MEpEHUs] (DU3MYECKUX BEIUYMH (CpeaHsis
CKOPOCTb U YCKOpPEHHUE TeJa MPU paBHOYCKOPEHHOM JIBUJKEHUU, YCKOPEHUE
CBOOOMHOTO TMaJieHus, >KECTKOCTh MPYKUHBI, KOAPOUIIMEHT TPEHUS
CKOJIBKCHHS, MEXaHWueckass paboTa W MOIIHOCTh, YacTOTa W TEPHOJ
KOJIeOaHMI MaTEMAaTHIECKOTO U MPY>KHHHOTO MasSTHUKOB, ONITUYECKASI CHITA
coOuparolel JIMH3bI, PaJuOaKTUBHBIA (POH): TUIAHUPOBATH H3MEPEHUS,
coOupaTh JKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U BBIMIOJHITh H3MEPEHUs,
cienysl MpeyioKEHHOM MHCTPYKIMH, BBIYUCISATH 3HAUCHHE BEJIMYMHBI U
aHANMM3UPOBAaTh  TIOJYYCHHBIE  PE3YJbTaThl C  y4€TOM  3aJlaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

COOJII0IaTh MpaBUjia TEXHUKUA 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
o00opy10BaHUEM;

paznuyaTh OCHOBHBIC TMPU3HAKK W3YYEHHBIX (U3UYECKUX MOJIEeil:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKAs JIMH3a, IUTaHeTapHask MOJIe]Ih aTOMa, HYKJIOHHAsI MOJICITb
aTOMHOTO SIJIpa;

XapaKTepu30BaTh MPHUHIMIBI  JIEHCTBUS HM3YyYECHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa WX OMHCaHUs (B TOM YHUCIE:
CIUAOMETP, JATYMKUA TIOJIOKCHHS, PACCTOSHUS M YCKOPCHHS, pakKeTa,
9XOJIOT, OYKH, TIEPHCKOM, QoToamnmapaT, ONTHYSCKHE CBETOBO/IHI,
CIIEKTPOCKOT, J03UMETp, Kamepa BuibcoHa), WCMONB3ys 3HAHUA O
CBOMCTBaXx (U3MUECKUX SABJICHUA U  HEOOXOoAuMbIe (pu3nyeckue
3aKOHOMEPHOCTH;

WCITOJIB30BaTh CXEMBI M CXEMATHUYHBIC PHUCYHKH M3YYCHHBIX TEXHHYCCKHUX
YCTPONCTB, H3MEPHUTEIBHBIX MMPUOOPOB U TEXHOJIOTHICCKUX MTPOIIECCOB MIPH
pereHun  y4eOHO-TIPAaKTHYECKUX  3a/ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS N300PAKEHUI B TNTIOCKOM 3€pKajie M COOMparoIIeH JINH3E;
NPUBOAUTh  MPUMEPHl  (HAXOAWTh HWHPOPMAINMIO O  MPUMEPaXx)
MPAKTUYECKOTO HWCIOIb30BaHUs (DU3UYECKUX 3HAHWA B TOBCEIHEBHOU
KU3HH JIJI 00eCTieueHHs] O€30MacHOCTH MPU OOpaIlleHUH ¢ MpUOOpaMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHCHUS 3JOPOBbS U COOJIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKPYKAIOIIEH Cpele;

OCYIIECTBJIATh TMOUCK WHMOpPMAIMU  (PU3NIECKOTO COAEpKaHUS B
HNuTepHeTe, caMoCTOSATEIRHO (POPMYIUPYS TTOMCKOBBIN 3aMpoc, HAXOIUTh
MyTH OTPEACIICHHsI TOCTOBEPHOCTH IMOTYYECHHOW MH(GOPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPHU BBITIOJHEHUHN YYEOHBIX 3aJaHUil HAYYHO-TIOMYJSPHYIO
JAUTepaTypy (PU3MUECKOTro CoNIep:KaHusl, CIIPAaBOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu UWHTepHer, BiageTh NpuUéMaMH KOHCIIEKTHPOBAHMS  TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIC W YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMAIIMU W3 HECKOJBKHX MCTOYHHUKOB (U3UYECKOTO COJIEpIKaHus,
yOJMYHO MPEJICTABIATh PE3YJIbTaThl MPOCKTHOM MJIM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, TpPU ATOM TIPAMOTHO  HCIIOJIB30BaThb  HM3yYEHHBIN
NOHATUWHBIN anmapaT HM3y4yaeMoro paszena (U3MKHM U COIPOBOXKIATh
BBICTYIUICHHE TMpe3eHTauueil ¢ yd4éroM OCOOEHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.
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Kpucrannuueckue u amopgHbIe Tena 1 hitps://m.eds00.ru/ff0a5800
CmaunBaHMe M KallWJUSIPHOCTb. bubnnoreka [JOK
[ToBepXHOCTHOE HATSHKEHUE 1 https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK

Tennooe pacumpennue u cxarne 1 https://m.edsoo.ru/ff0a5a26
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Temneparypa. CBsA3b TeMIepaTypbl cO

8 CKOPOCTBIO TEIJIOBOTO JIBUXKEHUSI
YaCTHII
Buyrtpennsis sueprusi. CriocoObt bubmuorexa [JOK

9 W3MEHEHUS BHYTPEHHEN YHEPIUU https://m.edsoo.ru/ff0a5c60

bubmuoreka [JOK

10 Buze! Tennonepenatu https://m.edso00.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakrunyeckoe

1 HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB Bu6moreka [OK
BCOICCTB H MAaTCPUAIORB B IICIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepereHus"
KonunuectBo Tennotel. Y neabpHas bu6mmoreka [IOK

12 TEIUIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHeHHE TEIIOBOro OanaHca. bubnuorexa [JOK
TerooOMeH 1 TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHas pabota

14 "HccnenoBaHue IBIEHUS Bu6miorexa IIOK
TENI000MEHa [IPU CMEIIHBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer koaudecTBa TEILIOTHI,

15 HEO0OXOMMOTO JIJIsI HarpeBaHUs Tea
Y BBIICIISIEMOT0 UM TIPH OXJIAXKICHUU

16 JlaGopatopHnas pabota "Onpeznenenue bubnuorexa [IOK

YHCHLHOﬁ TCIINIOEMKOCTH BCIJ_IeCTBa"

https://m.edsoo.ru/ff0a6bb0
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DHeprus TOIMBa. Y JeabHas TeIioTa

bu6mmoreka [IOK

17 CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepieBaHUE

18 KPUCTAIUINIECKUX TeJ. Y IelbHast Bubsmorexa [IOK
TeNIOTA IUIABICHMUS https://m.edsoo.ru/ff0a71d2
JlabopaTtopHas pabota "OnpeneneHue bubmuorexa [JOK

19 YAEIbHOM TEIUIOTHI TJIaBJIEHUs Jibaa" https://m.edsoo.ru/ff0a72fe
[TapooGpa3oBaHue U KOHICHCAITHS. bu6mmoreka [IOK

20 Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHCHCAIIHH. Bubmorexa [TOK

21 3aBHCHUMOCTH TEMITCPATyPbl KHIICHHS https://m.edsoo.ru/ff0a786¢
0T aTMoc(epHOTOo JTaBICHUS
BrnaxsocTs Bo3ayxa. JlaboparopHas

22 pabora "Onpenencuue bubmuorexa TIOK

o " https://m.edsoo.ru/ff0a7628

OTHOCHUTENIbHOM BJIaXHOCTH BO3/1yXa
Pemenue 3agad Ha onpeneneHue

23 BJIQXKHOCTH BO3/TyXa
[TpuHIHIBI paGOTHI TETIIOBBIX

24 nsurateneil . [laposas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KII/I TermoBoro nBurarensi.

25 TerutoBble qBUTATEIN U 3aMIATA but6mmoreka [IOK

OKpY>KaroIlen cpeJbl

https://m.edsoo.ru/ff0a7c7c
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26

3aKOH COXpaHEHHS U MIPEBPALICHUS
SHEPTUH B TEIJIOBBIX MpoIIeccax

27

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMme "TenaoBnIe ABJICHUS.
M3MeHeHue arperaTHbIX COCTOSIHUI
BenrecTna"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KontposbHas paboTa mo teme
"TerioBele sABiIcHUA. I3MeHeHNE
arperaTHbIX COCTOSIHUM BelecTna'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onextpuzamuss  Ten.  JIBa  popda

QJICKTPHUUCCKUX 3apsa10B

30

VYpoxk-uccienopanue "DiaeKTpusanus

TeJ UHIYKIUEH U IpH

COTMPUKOCHOBEHUH"

31

B3aumoaeincTBue 3apsyKeHHBIX TEll.
3akoH Kynona

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DneKTpruYecKoe moJie.
HanpsiskeHHOCTB AIIEeKTPUYECKOro
nosis. [IpunHnun cynepno3unuu
BJIEKTPUYECKUX MOJEH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu anexTpuueckux 3apsioB.
OnemeHTapHbli 3apsa. CTpoeHue
aToMa
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[IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK

34 COXPAHEHUS JICKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
Pewmrenne 3a1ad Ha npuMeHeHue bubmuoreka [IOK

35 CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUH TOK, YCIIOBUS €r0

36 cymiecTBoBaHus. MCTOYHUKH bubuorexa TIOK
IEKTPHIECKOTO TOKA https://m.edsoo.ru/ff0a95a4

. bubnuoreka [IOK

37 JIeficTBUS PIEKTPUIECKOTO TOKA hitps://m.eds00.ru/f0ag6h2
VYpok-uccnenosanue "JleiictBue

38 ANEKTPUYECKOTO OISl HA TPOBOAHUKHU 1
U TADTICKTPUKU"
DNeKTpUYECKU TOK B MeTaJljIax, bubnnoreka [JOK

39 JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
DnekTpruyeckas 1enb U €€ COCTaBHbIE

40 4acTH

1 Cuna Toxka. JlabopaTtopHas pabora 05 bubnunoreka [JOK
"M3MepeHne U PeryInpOBaHIEe CHIIBI ' https://m.edsoo.ru/ff0a8bd6
ToKa"
DNEeKTPUUYECKOE HAIPSKEHUE.
Bonbsr™merp. JIaboparopnas pabota

42 p paTopHas p 05 bubmuorexa [JOK

"N3mepeHue u perylupoBaHue
HanpspkeHus"

https://m.edsoo.ru/ff0a9e14
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ConpoTHuBiieHHE IPOBOAHMKA.

bu6mmoreka [IOK

43 VY 1eIbHO€E CONPOTHBIIEHHE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH

14 AJIEKTPUUECKOTO COMTPOTHBIICHUS Bu6muotexa [JOK
[IPOBOJIHUKA OT €r0 JJIMHBIL, [1JIOMIa 11 https://m.edsoo.ru/ff0aa738
IIONEPEYHOr0 CEUYEHUs U Marepuana”
3aBUCUMOCTb CHJIBI TOKA OT

45 Hanpsbkenust. 3akon OMa Juist ygactka brbmmorexa LIOK
Lemu https://m.edsoo.ru/ff0aad4a
Jlaboparopnas pabora
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKA, HIYILIETO YEPE3 PE3UCTOP, OT bubmiorexa [IOK
COMPOTUBJIEHHUS PE3HCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEHUs Ha pe3ucrope”
[TocnemoBarenbHOE U TApAILICIBLHOE

ar COETMHEHUS IPOBOTHIKOB
JlaGopatopnas pabora "IIpoBepka

48 MpaBUIia CJIOKEHHsSI HAPSDKEHUN TPH Bu6morexa [JOK
II0CJIC0BATCIRPHOM COCTUHECHIH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopatopnas pabora "IIpoBepka

49 NpaBHJIa ISk CUIIBI TOKA TIPU Brbmmotexa LIOK

napajiyieJIbHOM COCANHCHUN

https://m.edsoo.ru/ff0aadle

pe3uctopos”
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Pemenne 3a1a4 Ha IPUMEHCHUC

50 3akoHa OMa JUIsl Pa3InyHOro bu6mmorexa IIOK
COETMHEHNS IPOBOTHIKOR https://m.edsoo.ru/ff0aaf8a
PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO bu6mmoreka [IOK

o1 Toka. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopuas pabota "Onpenencaue

52 PabOThI U MOIIIHOCTH 3JICKTPUIECKOTO bubuorexa TIOK
ToKa" https://m.edsoo.ru/ff0ab3e0
DJNeKTpUYecKre ey 1 MOTpeOnuTenn

53 5JIeKTPUYECKOI SHEPTUH B OBITY. bubnuorexa TIOK
KOpOTKO® 3aMBIKaHKE https://m.edsoo.ru/ff0ab660
[TocTosIHHBIC MAarHUTHI, KX

54 B3aMMOJICHCTBHE
VYpok-uccnenosanue "M3yuenue nouen bu6mmoreka [IOK

95 IIOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe 1oje. MarHuTHOE moJie

56 3eMJIH U ero 3HaueHue IS KU3HU Ha bubmuorexa TIOK
Jeme https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DJIEKTPUYECKHE 3apsiIbl.

57 3apsKEHHBIE TeJla U UX bubmuorexa [IOK

B3aumoaercTBus. IlocToSHHBIN
AJEKTpUYECKUI TOK"

https://m.edsoo.ru/ff0abd2c
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58

KontponbHas paboTa mo teme
"DneKTpuuecKue 3apsbl.
3apspKeHHBIC Tea M X
B3auMoaecTBUA. I10CTOSIHHBIN

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8

aneKTpudeckuid Tok" / Beepoccuiickas
MpoBepoyHas pabora

59

Pesepubiit ypok. Pabora ¢ Tekctamu
o teme "[locTosiHHBII
aneKTpudeckuid Tok" / Beepoccuiickas
MpoBepoyHasi pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTeaa. MarautHoe mose
AJIEKTPUIECKOTO TOKa MarHuTHOE
T0JIe KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabota
"N3y4yeHue neiicTBUS MarHUTHOTO
I10JI Ha IPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOoABUTaTEIb TOCTOSIHHOTO
ToKa. Mcnonb3oBanue
BJIEKTPOJIBUTATENECH B TEXHUYECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHCcTpynpoBanne W HM3y4EHHE
paboTHI AJIEKTpOABUTATENS "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c
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63

Omnbitel @apasest. 3akoH
ANEKTPOMArHUTHOW WHTYKITHH.
[IpaBuio Jlenna

64

Dnekrporereparop. Criocoos
MOJIYYEHUS DJIEKTPUUECKONU IHEPIHH.
DNEeKTPOCTaHIIMHN Ha BO30OHOBIISIEMBIX
HMCTOYHUKAX SHEPTUU

65

[ToaroroBka Kk KOHTPOJIBHOM paboTe

110 TeMe "DIIEKTPUUECKHE U
MAarHUTHBIE SIBJICHUS"

66

KonTponbHas pabota no teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

67

PeszepBubIil ypok. Pabora ¢ Tekcramu
o Teme "TernoBsie sBiIeHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0accse

68

PeszepBubIil ypok. Pabora ¢ Tekcramu
o Teme "MarautHsie SBieHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145
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HHPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHMUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCIIOJIB30BaTh IOHATHA

1.2

pas3iindaTtb ABJICHUS 110 OIIMCAHHMIO HX XapPaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHHUC

13

pacrio3HaBaTh TPOSIBICHHE W3YyYCHHBIX (DU3MYECKUX SBICHHUNA B
OKpY’KaloleM MHpE, B TOM 4YHCie (U3NYECKUE SBICHHUS B MPHPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 33aauy B yUEOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (DU3UYECKHE SIBJICHUS,
UCHONB3Ys (U3MYECKHE BEIWYHMHBI, IPU ONUCAHUM TPABUIBHO
TpakTOBaTb  (PU3MYECKUII  CMBICI  MCIOJNB3YyEMBIX  BEJIMYMH,
0003HaYeHUs U €UHUIIBI (PU3UUECKUX BEJIMYMH, HAXOAUTh (POPMYJIbL,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTHh TIpadUKM  M3YyYEHHBIX  3aBUCUMOCTEH
(UBUYECKUX BEITUYUH

1.5

XapaKTCpPU30BaATh CBOMCTBA TCII, CI)I/ISI/I‘IGCKI/IG SABJICHUS KW IIPOLICCCHI,
HUCIIOJIB3Ysl H3YYCHHBIC 3dKOHBI, IIpU OSTOM [JaBaTb CJIIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa MW  3aIlluMChiBaTb €0 MaTreéMaTu4dCCKOC
BBIPAXKCHUC

1.6

O00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHCIIE U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MOMOMIbI0 | — 2 HM3y4EeHHBIX CBOMCTBa
buznyecKuX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH




1.7

pemiath pacu€THble 3a1aud B 2 — 3 JEHCTBUS, UCTOJIb3YS 3aKOHBI U
(dbopMyITbI, CBS3BIBAOIINE (PU3MUECKHUE BEJTMYMHBI: HA OCHOBE aHAJIN3a

YCJI0BHA 3ada4YM 3allMChIBATh KPATKOC YCIOBHUE, BBIABIIATE HEAOCTATOK
JaHHBIX [JI1 PpCEHICHUA 3aJaydu, BI)I6I/IpaTB 3aKOHbI H (bOpMy.]'IBI,
HCO6XO,I[I/IMBIC s eé peuicHus, MPOBOANUTH paC‘{éTBI n CpaBHUBATb
IIOJIYYCHHOC 3HA4YCHUC (1)I/I3I/ILI€CKOI71 BCIIMYHMHBI C H3BCCTHBIMU
JaHHBIMHA

1.8

pacrio3HaBaTb NpPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPHU MOMOIIA
($u3HYECKUX METOOB, UCIOJIb3YS ONMCAHUE UCCIIEOBAHMSI, BHIICIIATh
pOBEPsAEMOE IPEANOI0KEHUE, OLIEHUBATh IPABUIILHOCTh MOPSAIKA

MMPOBCACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

1.9

IPOBOJIUTH OIBITHI 10 HAOMIOACHUIO (PU3MYECKUX SIBICHUH WU
¢u3nveckux  CBOMCTB  Ten:  (OpMymuUpoBaTh  MPOBEPsSiEMbIE
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO
000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U ()OPMYITHPOBATH BHIBOIBI

1.10

BBITIOJHATL IMPAMBIC H3MCPCHUA C HCIHOJb30BAHMEM aHAJIOI'OBBIX
npuOOpPOB U AATUYUKOB (PU3HUECKUX BEIUYUH, CPAaBHUBAThH PE3YJIbTAThI
HU3MEPEHHH ¢ YUETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

IIPOBOAMTH MCCIIE0BAHUE 3aBUCUMOCTH OJTHOM (PM3UUYECKOM BEITMUMHBI
OT Jpyrom C HCHOJB30BAHUEM NPSIMBIX H3MEPEHMI: IUIAHHUPOBATH
UCCIIeIOBaHKE, COOMpPATh YCTAaHOBKY U BBINOJIHSTH U3MEPEHUs, CIeAys
NpeUIOKEHHOMY IJ1aHy, (UKCUpPOBaTh pe3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH B BHUJE Tabnuil U rpadukoB, JenaTh BBIBOJABI IO
pe3yJIbTaTaM MCCIIEN0BAHUSA

1.12

INPOBOAWTh  KOCBEHHbIE  HM3MEpPEHMs]  (U3NYECKUX  BEJIUYMH:
IUTAaHUPOBATh U3MEpPEHUs, COOMPATh SKCIEPUMEHTAIbBHYIO YCTaHOBKY,
ciaenys IpPEeMIOKEHHOM WHCTPYKLIHMH, W BBIUHCIATH 3HAYCHHE
BEJINYUHBI

1.13

coOmoaTh TMpaBWiIa TEXHUKH OE30MacHOCTH TNpU  pabore cC
J1a00paTOpHBIM 000pyI0OBaHUEM




1.14

XapaKTepu30BaTh MNPUHIMIBI JEHCTBUA HU3YYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOHCTB C OMIOPOI HA UX OMMCAHUS, UCIIOJIb3YS 3HAHUS
O CBOHMCTBax (U3MYECKUX SBICHUH M HEOOXOAMMBbIE (HU3UUECKUE
3aKOHOMEPHOCTHU

1.15

pacno3HaBaTh HPOCTHIE TEXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pH II0 CX€MaM U CXEMAaTH4YHBIM PUCYHKaM, COCTaBJIATh CXCMbI
SJIICKTPHUICCKUX ueneﬁ C IOCJI€AOBATCIBHBIM U IapalJICIIbHBIM

COCAMHCHUEM 9JICMCHTOB, pasiinviasn YCJIOBHBIC 0003HaYCHHS
9JICMCHTOB JJICKTPUYCCKUX Lemnei

1.16

NPUBOANUTH TPHUMEPHl (HAXOAWTh HH(OpPMAIMIO O MpHUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUH B MMOBCETHEBHOMN
JKU3HU JJ1s1 00ecTrieueHrs O€30IMacHOCTH MPU OOpaNCHUH ¢ TIPUOOpaMu
Y TEXHUYECKUMH yCTPOUCTBAMU, COXPAHEHUS 3I0POBbS M COOITIOICHUS
HOPM 9KOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

1.17

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3UYECKOTO COEPKAHMSI B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JOTIOJTHUTEIbHBIX HMCTOYHUKOB BBLICIATH HH(POPMALUIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBON MM MOKET OBITh HEJOCTOBEPHOM

1.18

HCII0JIb30BaTh pu BBINTOJIHEHUH yueOHBIX 3aJaHu’
HaYYHOIIONYJISIPHYIO ~ JIUTEeparypy  (DU3MYECKOro  CoJepiKaHus,
CIIPaBOYHBIE MAaTEpHAIIbl, pecypchl ceT HTEpHET; BIageTh MpUéMaMu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WH(POPMALUU U3 OJHON
3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

co3/aBaTh COOCTBEHHBIEC MICHbMEHHBIE U KPATKUE YCTHBIE COOOIICHHS,
0000mas WHPOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB (PHU3UIECKOTO
COJIep’KaHUsl, B TOM 4YHUCIE NYyOJIMYHO TPEICTABISITh PE3yIbTaTh
MPOEKTHON WM HCCIEN0BAaTeNbCKON JIEATENBHOCTH, MPH OTOM
TPaMOTHO UCIONB30BaTh U3YUEHHBIN MOHATHIHBIN anmapar Kypca

(I)I/I3I/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpCBCHTaHHCﬁ




1.20

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB U UCCIECIOBAaHUNA (PU3NUECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 33/1a4aMU, CJIEAUTH 3a BBIIIOJIHCHUEM IIJIaHa JEHCTBUN
U KOPPEKTUPOBATh €ro, aJCKBaTHO OLEHUBATH COOCTBEHHBIN BKIJIAJ B
JIeATEIIbHOCTD TPYIIIBI, BBICTPAUBATh KOMMYHUKaTUBHOE
B3aMMO/ICIICTBHE, IPOSBIISS TOTOBHOCTD pa3pemaTb KOH(IUKTHI

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC
Kon Kopa s1emenTa
pazieia IIpoBepsiemblie 3JIEMEHTHI COACP/KAHUSA
TETUUIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOU
6.1 TEOPHUH CTPOECHUS BellecTBa. Macca 1 pa3Mepbl MOJIEKYII.
' OnpIThl, NOATBEPXKJIAIOLINE OCHOBHBIE  IOJIOXKEHHUS
MOJIEKYJISIPHO-KUHETUUECKOI Teopun
Mopenu TBEPAOTO, SKHJIKOTO "
6.9 ra3000pa3HOro COCTOSIHUI BelecTBa.
6 ' Kpucrannnueckue u amop¢Hble Tena
OObsicHEHHE CBOICTB razoB, >KUJIKOCTEH U TBEPABIX TeI
6.3 Ha OCHOBE TIOJIOXKECHHH MOJIEKYISIPHO-KUHETHIECKON
TEeopuu
6.4 CMmauuBaHue U KalWUISPHBIE SIBICHUS
6.5

TennoBoe pacmIMpeHne U cxKaTue




Temneparypa. CBA3b TeMIepaTypbl €O CKOpPOCTBIO

6.6
TEIJIOBOTO ABM)KEHUS YaCTHUIL
Buytpennss sueprus. CriocoObl U3MEHEHHs] BHYTPEHHEH
6.7 SHEPTHUU: TeIIonepeaaya U COBEpIICHHE PaOOThI
6.8 Bunel Teronepenadn: TEMIONPOBOJHOCTD, KOHBEKLIUS,
' U3ITy4yeHUe
6.9 KonuuecTBo TEIUIOTHI. VY nenpHas TEII0EMKOCTh
' BEIIIECTBA
6.10 TennooOMeH U TEII0OBOE paBHOBECUE. Y paBHEHUE
' TEIUIOBOro OanaHca
6 [1naByieHne U OTBEpAEBAHNE KPUCTAIIINYECKUX BEIIECTB.
A1
VY aenpHas TEIUIOTA IJIABICHUS
[Tapoo6pazoBanue u konaeHcanus. Mcnapenue. Kunenue.
6.12 VY nenpHas TEIIOTa NapooOpa3oBaHUsL.
3aBUCUMOCTh TEMIIEpATypbl KUIIEHUS OT aTMOC(HEPHOTO
JTaBJICHUS
6.13 Brnaxxnocts Bo3myxa
6.14 OHeprus TOIIMBA. Y IeJIbHas TEIJIOTa CrOPaHUs
[Mpunmuner  paboTel  TeruoBeix — apurateneid  KITJ
6.15 TEIUIOBOTO ABUTrareis. TersoBble ABUraTeld U 3alluTa
OKPYXKAarOIIE Cpeabl
6.16 3aKOH COXpaHEHMsI U IPEBPALLCHHSI SHEPTUHU B TETUIOBBIX

nmponeccax




6.17

[TpakTuyeckue paboOTHI:

OnbIThI 1o 00HapyKEHHIO NeNCTBUS
CHJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

OnbITHI IO BBIpAIIMBAaHUIO KPUCTAJIOB [TOBAPEHHOM cOU

WIM caxapa.

OnbITel 0 HAOIIOAECHUIO TEIJIOBOIO PACIIUPEHUS Ta30B,

KUAKOCTEH U TBEPABIX TEIl.

Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LIMPUIIA.

OnpIThI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh JaBJICHUS

BO3/lyXa OT €ro 00bEéMa U HarpeBaHUs WM OXJIAXKIACHHUS.

[IpoBepka TUNOTE3bI JUHEWHOW 3aBUCUMOCTH JIJIUHBI

CTOJIOMKA KHUJIKOCTU B TEPMOMETPUUYECKON TpyOKe oOT

TEMIIEPATYPHI.

Habmroienue u3MeHeHMs] BHYTPEHHEH SHEpruu Tejia B

pesyibTare Terulonepenadyd M pabOThl BHEUIHUX CHIL

HccnenoBanue siBieHUs TEMJI000MeHa Py CMEIIMBaHUU

XOJIOTHOW U ropsiueil BOJBI.

Omnpenenenne KOJIMYECTBA TEIUIOTH, TOTYYEHHOTO BOJIOM

Ipu  TEIIOOOMEHE C  HarpeTbiM  METAJUIMYECKUM

LWJIMHIPOM.

Omnpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npoiiecca uCHapeHusl.

Omnpenenenre OTHOCUTENBHOMN BIaKHOCTH BO3TyXa.

OnpeneneHue yaeabHON TEIUIOTHI IUIABICHUS JIbJA.

6.18

®u3nyecKkre SBICHUS B NPUPOJE: TMOBEPXHOCTHOE
HATSOKCHUE W KAIIWJUJIAPHBIC SABJICHUSA B IIPHUPOIC,
KPHUCTaJUTBI B TIpUpoie, n3nydenne CoiHIla, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpU3bI; 00pa30BaHUE POCHI, TYMaHa,
WHesl, CHera.




6.19

TexHudyeckue  yCTPOMCTBA:  KallWJULAPBIL, IIPUMEpHI
UCIIOJIB30BAaHUsl KPUCTAJUIOB, XUIAKOCTHBIM TEPMOMETP,
JATYUK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, TMIPOMETpPBI, ICUXPOMETp, IapoBas TypOHHa,
JIBUTaTEIIb BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

71 OnexTpuzanys Tei. J{Ba poaa 3JIeKTpUUYECKUX 3apsIOB
B3aumopeiictBue 3apspkeHHBIX Ten. 3akoH Kymona
7.2 (3aBUCUMOCTb CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX Tel
OT BEJIMYMHBI 3aPAT0B U PACCTOSIHUSA MEXTY TeJIaMH)
Onekrpuueckoe nojue. HanpsykEHHOCTh 3JE€KTPHUUECKOTO
7.3 nosist. [IprHIAI cynepno3unuy IEKTPUYECKUX MTOJIEH
(Ha KaUECTBEHHOM YpPOBHE)
Hocurenu »snekTpuyeckux 3apsiioB. OJeMEHTapHBIN
1.4 anekTpudeckuil 3apan. Crpoenue aroma. [IpoBogHuku u
JUAIIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
76 ONeKTpUYeckuii  TOK.  YCIIOBUSL  CYIIECTBOBAHHUS
' AIIEKTPUYECKOTO TOKA. VICTOUHMKYU MOCTOSIHHOTO TOKa
77 JlelicTBUS JIEKTPUUECKOTO TOKA (TEIII0BOE, XUMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
78 Onektpuueckas nemnb. Cuia Toka. NeKTpUUECKOe
' HarnpsHKeHUe
79 ConpoTusieHnue MPOBOAHMKA. Y IeJIbHOE
' COIPOTHUBJICHHE BEIIECTBA
7.10 3akoH OMa 1J1 yyacTKa Lenu
711 [TocnenoBarenbHOE W napajuiesibHOe

COCTMHCHHE MPOBOTHUKOB




PaboTa 1 MOLTHOCTH IEKTPHUUECKOTO TOKA. 3aKOH

7.12
Joxoynsa — Jlenua
713 OJeKTpu4ecKue Lenu M MOTPeOUTENH 3JIEKTPUUECKOM
' sHepruu B ObiTy. KopoTkoe 3amblkaHue
714 ITocTostHHBIE MarHUThI. B3anmoencTBre MOCTOSHHBIX
' MarHuTOB
715 MarnutHoe mnone. MaruutHoe 1nosne 3eMIM U €ro
' 3HAYEHUE JUISl )KU3HU Ha 3eMile
OmneiT DpcTena. MarHuTHOE 10J1€ JIEKTPUYECKOTO TOKA.
7.16
[IprMeHeHne AIEKTPOMAarHuToB B TEXHUKE
JleiicTBE MAarHUTHOIO MOJS Ha NPOBOJHUK C TOKOM.
717 DneKTpoJBUTaTelb MOCTOSIHHOIO TOKa. Vcmonb3oBaHue
' AJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIoOpTe
718 Oneitel @apages.  SIBneHue  DIIEKTPOMArHUTHOM
' unaykun. [Ipasuio Jlenna
Onekrporeneparop. CriocoOb! MOTyueHHs AIEKTPUUECKON
7.19 SHEPruM. DJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTUU
[TpakTyeckue paboOTHI:
OnbITHI 110 HAOMIOACHHUIO AJIEKTPU3ALIUN TSl UHIYKIUEH 1
IIPU CONIPUKOCHOBEHHUH.
HccnenoBanne JEHCTBUS DJIEKTPUUECKOTO TMOJSI  HA
MIPOBOJAHMKH U TUIIEKTPUKU.
7.20

CbOopka u mpoBepka pabOTHI DJIEKTPUUYECKON IENU
MOCTOSTHHOTO TOKA.

H3mepeHue u peryInpoBaHUe CUITBI TOKA.

W3mepeHue u peryiupoBaHue HAMPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UIYLIETO YEPE3
pPE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSKEHUS




Ha pe3UcTope.
OnbIThI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh
AIIEKTPUYECKOTO COMPOTUBIIECHUSI IMPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU TMOMEPEYHOro CeYeHUs W MaTepuana.
[IpoBepka mpaBuia CIOXKEHUS HAINPSHKCHUN  [IPU
IIOCJIEZIOBATEIbHOM ~ COEIMHEHUM JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia [Uisl CUJIbl TOKA MPHU HapajiiebHOM
COCIMHEHUU  pe3ucTtopoB. OmpeneneHue  padOTHI
AIIEKTPUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
OnpeneneHue  MOIIHOCTH — 3JEKTPUUECKOTO  TOKa,
BbIIETIsIEMO Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, MIYILETO Yepe3 JaMIOUKY, OT HAlPsDKEHUS Ha
neil. Omnpenenenue KIIJ[ narpeBarens. VMcciemoBanue
Mar"HuTHOI'O B3aHMOHCﬁCTBHﬂ IIOCTOSIHHBIX MAarHuTOB.
W3ydyeHre MarHuTHOTO TOJISl MOCTOSIHHBIX MAarHUTOB MIPH
uXx oObenuHEeHWH W pazgeneHuu. MccrnenoBanue
JIEUCTBUSA JIEKTPUUYECKOT0 TOKA HA MATHUTHYIO CTPEJIKY.
OnpIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  CHJIBI
B3aUMOJICMCTBUSL KaTyUIKH C TOKOM M MAarHUTa OT CHUJIbI
TOKAa MW HalpaBlieHUd TOoKa B Karymke. HM3ydeHue

HGﬁCTBHSI MAarauMTHOI'O I10JIs1 Ha MPOBOJHUK C TOKOM.

KoncTtpynpoBanue Hu W3y4YCHHE paboTsl
BIEKTPOABUTATESA. H3mepenne KIIJg
AIEKTPOJBUTATEIIHLHOMN YCTaHOBKH. ONEBITEI o

HUCCICIOBAHUIO SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIHU:
HCCIeNOBaHHE W3MEHEHHMI 3HAUC€HUS U HaIlrpaBJICHUA
HHAYKOUOHHOI'O TOKA




dusnyeckue SBICHUS B MNPHPOJAC: DJICKTPHUSCKUE
sBIIGHUsT B  atMocdepe, DIEKTPUYECTBO  HKHUBBIX
7.21 OpraHW3MOB, MarHUTHOE TI0JIe 3eMJIH, APEid IMOIIOCOB,
POJIb MArHUTHOTO TOJISL JUTSI YKU3HH Ha 3eMIie, MOJIIPHOE
CHSTHHE

TexHUYecKHue YCTPOKMCTBA: AIIEKTPOCKOI, aMIEpMET,
BOJIETMETP, PEOCTAT, CYETUMK DICKTPUUCCKON ISHEPIHUH,
DJIEKTPOOCBETUTEIbHBIE ~ NMPHOOPBI,  HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsr), AJICKTPUUYECKUE
NPEJOXPAHUTEIH, JIICKTPOMArHUT, JJIEKTPOIABHUIaTEIh
MOCTOSIHHOTO TOKa, TeHEPATOP MOCTOSHHOTO TOKA

71.22

ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepPsSIEeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUSI K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero od0paszoBanust Ha ocHose PI'OC

[Tonnmanue ponu  (PU3MKM B  HAy4YHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUI O 3aKOHOMEPHOU CBS3H
Y TIO3HABAEMOCTH SIBIICHUN MPUPOJIBI, O POJIH SKCIIEPUMEHTA B (PU3HKE,
0 cUCTeMOO0Opa3yroIei poiau PU3UKK B pa3BUTHH €CTECTBEHHBIX HaYK,
TEXHHUKHU ¥ TEXHOJOTUH, 00 BOMOIUN (PU3MUECKUX 3HAHUN U X POIU
B IIEJIOCTHOM €CTECTBEHHOHAy4YHOM KAapTHHE MHUpa, O BKJIaJae
POCCHICKUX H 3apyOCKHBIX YUYEHBIX(DM3UKOB B pa3BUTHE HAYKH,
OOBSICHEHHE TMPOIECCOB OKPYXKAIOMIEro MHpa, Pa3BUTHE TEXHUKU H
TEXHOJOTHI




3HaHUs 0 BUIaX MaTepuu (BEIIECTBO U MOJIE), O IBHKECHUH KaK CIIocooe
CyIIECTBOBaHUS MaTepur, OO0 AaTOMHO-MOJICKYJSPHOH TEOpPHH
CTPOCHHUSI BeUIeCTBA, O (PU3UYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MEXaHMYECKUX, TEIJIOBBIX, JJICKTPOMArHUTHBIX U KBAaHTOBBIX);
yYMEHHUE pa3nudarh SBJICHUS 110 ONMMMCAHHUIO UX XapaKTEPHBIX CBOKWCTB U
Ha OCHOBE OITBITOB, JICMOHCTPUPYIOIINUX JaHHOE (PU3UUECKOE SIBIICHUC;
yMEHHUE PACTO3HABATh MPOSIBICHUE U3YUYCHHBIX (PU3HUECKHUX SBJICHHUM
B OKPY’KAIOIIEM MUPE, BBIIEISISA UX CYIIECTBEHHBIE CBOMCTBA

(mpu3HaKM)

Bnanenue ocHoBaMu MMOHATUHHOT'O alapara ¥ CAMBOJIMYCCKOT'O A3bIKa
(1)I/ISI/IKI/I " UCII0JIb30BAHUC UX IJIA PCUHICHUA y‘le6HBIX 3aJa4,

YMEHUE XapaKTEepU30BaTh CBOWCTBA Tel, (PU3MUECKHE SBICHUA W
MPOLIECCHI, UCTIONB3Ys PYHIAMEHTAIBHBIE U IMIUPUYECKUE 3aKOHBI

YMeHue onuchiBaTh HN3YUCHHBIC CBOMCTBA TEJI U (1)I/I3I/I‘ICCKI/IG SABJICHHUA,
HCIIOJIb3Ys (1)I/ISI/I‘ICCKI/I€ BCIINYHHBI

Binanenne ocHOBaMHM METOJOB HAy4yHOIO IIO3HAHUS C YYETOM
coOnrofieHusl mpaBuil 0€30MacHOro Tpynaa: HabmoaeHue (PU3UIECKIX
SIBJICHUMN:

YMEHHE CAMOCTOSITEIbHO COOMPATh SKCIIEPUMEHTAJIbHYIO YCTaHOBKY
W3 JaHHOTO Habopa 00OpyIOBaHMS MO MHCTPYKIIMH, OMHCHIBATH XOJI
OMbITa W 3alUCHIBaTh €ro pe3yabTaThl, (HOPMYIUPOBATH BBHIBOJBI;
MMPOBCACHUEC ITPAMBIX U KOCBCHHBIX H3M€p€HHI>i (i)I/I3I/I‘~IeCKI/IX BCJIMYHH.
YMEHHME IUJIAaHUPOBaTh HW3MEPEHUs, CaMOCTOSTEIbHO COOMpaTh
SKCIICPUMCHTAJIBHYIO YCTaHOBKY 110 HUHCTPYKIUU, BBIYUCIATH
S3HAYCHUC BCIIMYMHBI W AHAJIM3WUPOBATH IMOJTYYCHHBIC PCE3YJIbTAaTbl C
Y4€TOM 33JJaHHOM IMOTPEIIHOCTH Pe3yIbTaTOB U3MEPEHUH; IPOBEICHUE
HECJIOXKHBIX OJOKCIICPUMCHTAJIBHBIX HCCHeHOBaHHﬁ; CaMOCTOSATEIIbBHO
coOuparb DKCIIEPUMEHTAIBHYIO YCTaHOBKY u IIPOBOAUTH
HUCCIICAOBaHUC 110 HWHCTPYKIIUH, MMpeaACTaBIATH IIOJITYYCHHBIC
3aBUCUMOCTH (PU3MUYECKMX BEJIWYMH B BUAE TaONUIl U TpaduUKOB,
YUNTBHIBaTh IOIPEHIHOCTH, J€JaTb BBIBOABI IO  pe3yJbTaTam
WCCIIEJOBAHMUS




[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3Mueckux  Mojenei

(MaTepI/IaJIBHaH TOYKa, a0COJIFOTHO TBépI[OG TEJI0, MOACIIN CTPOCHUA
ra3os, }I(H,I[KOCTGI;'I u TBépI[BIX TCJI, IINIaHETapHad MOJACJIb aTromMma,
HYKJIOHHasA MOJECJIb aTOMHOI'O ;mpa) U YMCHHE IPUMCHATH HX IJIA
00BIACHEHHS (1)I/IBI/I‘ICCKI/IX IIpoIeCcCcoB

YMeHue oOBACHATh (PU3MUECKUE MPOIECCHl U CBOMCTBA TEN, B TOM
qyucie M B KOHTEKCTE CUTyallUd HPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISITh IPUUMHHO-CIICACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUEHHbIE CBOMCTBA (PU3UYECKUX
ABJICHUH, PU3NYECKHIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIN

VYMmeHue pewmarb pacuéTHble 3agaud (Ha 0aze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJbI, CBS3BIBAOIINE  (PUIUIECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3aIlMCHIBaTh KPAaTKOE YCIOBHUE 3aayH,
BBISIBJISITH HEJIOCTAIOIME JAHHBIE, BHIOMPATh 3aKOHBI U (DOPMYJIBI,

HCO6XO,I[I/IMLIC s e€ peICHUA, UCIIOJIb30BAaTh CIIPABOYHBLIC TAdHHBIC,
IMpOBOAUTH paC‘léTH U OHCHUBATH PCATUCTUYHOCTL TIIOJYUYCHHOTI'O
3Ha4YCHUA (1)I/ISI/I‘IGCKOI>’I BCJIIMYMHBI; YMCHHUC OIIPECACIIATH PAa3MEPHOCTDH
(I)I/ISI/I‘ICCKOI‘/’I BCJINYHUHEI, HOJIy‘IGHHOfI IIpU pCHICHUH 3a1a4n

YMmenune XapaKTCPpU30BaTh IMMPHUHIMUIIbLI IEHUCTBUS  TEXHHUYCCKHUX
YCTpOﬁCTB, B TOM YHCJE OBITOBBIX HpI/I60pOB, U TMPOMBINIJICHHBIX
TCXHOJIOTHUYCCKUX IMPOLECCOB 110 UX OIMMCAHUIO, UCIIOJIB3YA 3HAHUA O
CBOMCTBaX (1)I/I3I/IIIGCKI/IX SIBICHUH U HGO6XOI[I/IMI>IC (I)I/I3I/ILICCKI/IC
3aKOHOMEPHOCTHU

10

VYMeHue UCHONb30BaTh 3HAHUS O (U3WYECKUX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111 oOecrieueHHst O€30MacHOCTH NP
oOpalieHnu ¢ ObITOBBIMU MPUOOPAMU U TEXHUUYECKHMHU YCTPOWCTBAMH,
COXpaHEHMsI 3JIOpPOBbS U COONIOJIGHHUS HOPM SKOJIOTHYECKOIo
MOBE/IEHNS B OKpYXaroulel cpene; MOHMMaHHE HEOOXOIUMOCTU
MPUMEHEHHUS TOCTHKEHUN (PU3NKHU U TEXHOJOTUH AJIsl palliOHaIbHOIO
MPUPOIONOIB30BAHUS




11

OneIT TIOHMCKa, TPEoOpa3oBaHUs U MPEACTABICHUS HHPOPMAIUH
buznueckoro coJiep>KaHus c UCIIOJIb30BaHUEM
MH(OPMALMOHHOKOMMYHHUKATUBHBIX TEXHOJIOTHIl; yMEHHE OIICHUBATh
JIOCTOBEPHOCTh IMMOJIy4eHHOH HHGOpMaluu Ha OCHOBE HMMEIOIIHUXCS
3HAHUU U JIOTIOJIHUTEIBHBIX UCTOYHUKOB; YMEHUE HCIIOJIb30BaTh MPHU
BBIMIOJTHEHUH Y4YEOHBIX 3aJaHUil HAy4YHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3NYeCKOro coaep)kaHus, CIPaBOYHbIE MaTepuajbl, PECYpChl CETU
Wutepner; BrnageHue 0a30BBIMM  HaBBIKAMH  NpeoOpa3zoBaHUs
uH(pOpMallMd U3 OJHOW 3HAKOBOM CHCTEMbl B JAPYTylO; yMEHHE
co3/aBaTh COOCTBEHHBIE MTUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
nH(pOpPMaIIUU U3 HECKOJIBKHX UCTOYHUKOB

HEPEYEHD 3JIEMEHTOB COAEPKAHMUA, IIPOBEPAEMbIX HA OI'D

HO ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
Mexannueckoe — naBwkeHue. MarepuanpHas Touka. Cucrema  oTcuéra.

11
OTHOCHUTENBHOCTD ABHKEHUS
PaBHOMepHOE M HepaBHOMepHOe ABHkeHHe. CpenHss ckopocTtb. Dopmyna s

1.2 BBIUMCJIEHUSI CPETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE MPAMOIMHENHOE IBWKEHUE. 3aBUCUMOCTb KOOPAMHATHI TENa OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:

L3 xX(7)=x,+vt

['padukn 3aBUCHMOCTH OT BpPEMEHHU [UIsl HPOEKLUHUHU CKOPOCTH, IPOEKINH
NEPEMEIICHUS, IyTH, KOOPAMHATBI TP PABHOMEPHOM IMPSIMOJMHEWHOM
JBHKEHUH




3aBUCHUMOCTh KOOPAMHATHI TeJda OT BpPEMEHH B Clydae pPaBHOYCKOPEHHOTO

HpHMOJ’IHHCﬁHOFO JBHKXCHUA:

SY(I) = "o; * [+ ax *

ta| "t

@opmynbl AN NPOCKIUU TEPEMEIICHUs, MPOCKIUU CKOPOCTH M MPOCKIUU

YCKOPEHHS TP PAaBHOYCKOPEHHOM MPSIMOJIUHEUHOM JIBUKEHUM:

(]

-~

14 S"_({)=L)0.‘_-f+(7x'7‘

U.\'(’) =Upy Ta, 1,

a.(f)=canst,

2 ;A

Uy — Uiy =4a,5,

['paduku 3aBUCHUMOCTH OT BPEMEHH Il MPOCKIUU YCKOPEHHUsS, MPOEKIUU

CKOPOCTH, NPOEKIUU TMepeMelIeHUsl, KOOPJAUHATHl MPH PaBHOYCKOPEHHOM

NPSIMOJIMHEHHOM JABM>KEHUU

CBobGoanoe maneHue. Gopmysbl, OMHUCHIBAIOIINE CBOOOJHOE MaJCHHE Teja IO
15 BEePTHKAIH (ABM)KCHUE Tella BHU3 WM BBEPX OTHOCHTEIHHO MTOBEPXHOCTH

3emin). ['paduku 3aBUCMMOCTH OT BPEMEHHM IS IPOEKIIUN YCKOPEHUS,

MPOCKIHU CKOPOCTHU KU KOOPAWHATEI IIPpH CBO6OI[HOM MnagcHu TCjia 1o BEPTUKAIN




CxopocTh paBHOMEPHOTO JBMKEHMSI TeJa 110 OKpykKHOCTH. HampaBnenue
CKOPOCTH.

dopmyra 1715 BBIYUCIEHUS CKOPOCTH Yepe3 Paguyc OKPYKHOCTU U MEPUOJT

oOparieHus:
2R
D=
T

LentpocTpemMutenbHoe yckopenue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopenus. @opmyra 1Sl BBIYUCICHUS YCKOPEHUS:

1.6
2
i v
=R
®opmyiia, CBSI3bIBAIOIIAS IEPHO/ U YACTOTY OOpAIICHUS:
V= 3
Y 4
Macca. [InotHoCTh BemectBa. @opmyna 1uist BBIYMCIEHUS IUIOTHOCTH:
_m
1.7 v
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CliokeHue cuil
1.9 SBnenue unepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-ad
1.10 . .
CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS Tella U BEKTOpa CHUJIbL, IEHCTBYIOIIEH Ha
TEJ0
B3anmopeiicteue ten. Tperuit 3akoH Herorona:
F‘\ = —F
2-1 12
1.11
Tpenue 1nokos u TpeHue cKoiabxeHus. Gopmyna 1 BEIYMCICHUS] MOLYJIS CUJIbI
1.12

TPCHUA CKOJILIXKCHUSA:




F_=p-N

1.13

Hedbopmaruss tenma. Ynpyrue W Heynpyrue aedopmaruu. 3aKOH yIpyrou
nedhopmaruu (3akon ['yka):

F=k-Al

1.14

BCCMI/IpHoe TArOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:
My - M~
F — G - '—1‘
R £
Cuna TsHKeCTH. yCKOpCHI/Ie CBO6OI[H01"O MmagaCHHA.
CDopMyJIa AJIs1 BBIYMCIICHHUA CHUJIBI TAXCCTH BOJI3H IIOBCPXHOCTHU 3emmmu: F = mg.
J_IBI/I)KCHI/Ie IUIaHET BOKPYT COJ'IHI_[a. HepBa;I KOCMHYCCKaAA CKOPOCTD.

HeBecomocTts u MEeperpy3Kku

1.15

Nmrrynbe Tenma — BeKTopHast GU3HUYECKas BETHUMHA.
p=mo

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHue HUMITYyJIbCA. I/IMHYJ'H:»C CHIJIbI

1.16

3akoH COXpPAaHCHUSA UMITYJIbCA JJI 3aMKHyTOI\/JI CHUCTEMBI TCJI:
D=mU; +m,U, =const

PeaktuBHOE ABHKEHHE

1.17

Mexanunueckasi pabota. @opmyra it BBIYUCICHUS paOOThI CUJTBI:

A=Fsooso.

Mexann4deckas MOIITHOCTD:




1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIrus. d)opMyJIa JJIA BIYUCIICHUA

KUHETHYCCKOU OHEPIHUn:

p)
mu”
Ek = 3

TeopeMa o kuHeTHUeCKOU d3Heprun. Popmyra i BHIYUCICHUS TOTCHIMAIBHON

OHCPIUU TCJIa, IOAHATOrO HAX

SeMiéii:

E ,=mgh

1.19

Mexanuyeckas dHEprus:
E=E.+E ?
3aKOH COXpaHEHUsl MeXaHUuecKoi 3Hepruu. @opmyia A 3aKOHa COXPaHEHUS

MEXaHMUYECKOHN 3HEpPIUU B OTCYTCTBHE CUJI TpeHus: E = const.

HpeBpameHHe MEXaHU4YeCKOM OHCPI'UU IIpHU HAJITUYUHU CUJIbI TPCHUA.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Peruar. Moment cwtsr: M - FI.

VYcioBue paBHOBECHS pblyara:
M +M, +..=0
[ToasmxHbIN 1 HeTOABWXKHBIN O0510KU. KITJ[ mpocThix MexaHH3MOB,

n= Anonessan
Amrpaqennax




1.21

JlaBrieHure TBEPAOTO TENa.

(DOpMYJ'Ia JJIs1 BBIYMCIICHUA JaBJICHUA TBépI[OFO TCia:

JaBnenue raza. ATMmocepHoe J1aBJICHHE.
FI/II[pOCTaTI/I‘-IeCKOC AaBJICHUC BHYTPH KUIAKOCTHU.

(DOpMYJ'Ia JJI BBIYMCIICHUA JAaBJICHUSA BHYTPHU JKUIAKOCTH:

D=pgh+p_,

1.22

3akoH [lackans. ['mapaBandeckuii mpecc

1.23

3akon Apxumena. dopmyna Ui ONpeAeNeHUs BBITAJKUBAIOIIEH

ﬂeﬁCTBYIOHIeﬁ Ha T€JI10, HOl"py}KéHHOG B X KUJKOCTb HJIM I'a3:

F_A_px' =pgV

VYcnosue nnaBanus Tena. IlnaBanue CYZAOB H BO3AYXOIIABAHUEC

CHUJIBI,

1.24

MexaHnndeckue KoaeOaHusI. AMHJII/ITy,Ha, nepuoa u 4aCTtoTa KoJIe0aHHiA.

®dopmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJL KOJICOAHUI:

1
V=i
T:

1.25

MareMaTuueckuil U Npy>KUHHBIA MasTHUKU. [IpeBpamienue suepruu npu
K0JIe0aTenbHOM JIBUKEHUN

1.26

3aryxaromue konebanus. BeinyxeHHble koeOanus. Pezonanc

1.27

MexaHU4YeCKrue BOJHBL. HpOI[OJ'ILHLIe U TIOIICPCYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI H

CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

A=v-T

1.28

3ByK. 'poMKOCTE 1 BbICOTa 3ByKa. OTpa)keHNe 3ByKOBOM BOJIHBI HAa IPAHUIIE JIBYX

cpen. UudpasByk u ynbTpa3Byk




1.29

IIpakmuueckue pabomul

W3mepenne cpepHeil MIOTHOCTH BEMIECTBA; apXUMEIOBOW CHIIBL, JKECTKOCTH
NPYXUHBL, KO3()(UIIMEHTAa TPEHUSI CKOJIBXKEHHs, paOOThl CHIIBI TPEHUS, CHIIBI
YIIPYTOCTH; CPEAHEW CKOPOCTH JBHXKEHHS OpyCKa MO HAKJIOHHOW IIOCKOCTH;
yCKOpeHHst OpycKa IpH IBM>KEHUH 10 HAKIIOHHOW INTOCKOCTH; YaCTOTHI U IEpHOAa
KoJeOaHM MaTeMaTHMYeCKOr0 MasTHHMKA; YacTOThl M TIepuoja KoJjeOaHui
NPYKUHHOTO MasiTHUKA; MOMEHTA CHJIbI, AEHCTBYIOIIETO Ha pbluar; paOoThl CHIIBI
YIPYTOCTH MPH NOBbEME TPY3a C TOMOIIBIO HEMOABIKHOTO OJI0Ka; pabOThI CHIIBI
YIPYTOCTH MPH MOABEME TPY3a C IOMOUIBIO MTOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEA0BOM CUIIBI OT 00bEMa MOTPYKEHHON YaCTH
TeJa U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOILIECH CHUJIBI OT
Macchl Tena; CUJIbl TPEHHS CKOJIbXKEHUS OT CUJIbl HOPMAJIbHOTO JABJIEHUS U OT
pO/ia MOBEPXHOCTH; CHJIbl YNPYIOCTH, BO3HHUKAIOWIEW B MPYXKHUHE, OT CTEIECHU
nedopMaIuu MpYKUHBI, YCKOPEHUsT OpycKa OT yriila HakjJIOHA HAampaBJIsIONICH;
nepuoja (4acToTbl) KoJeOaHUI HUTSHOINO MasiTHUKA OT JUIMHBI HUTH; IEpHOJa
Koje0aHui MPYXUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU IPYKUHBI;
HCCIIEIOBAaHUE HE3aBHUCHUMOCTH IE€puoJia KOJIeOaHUl HUTSHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHs pblyara

1.30

Quszuueckue s61eHUs 6 npupooe: IPUMEpPHI ABHKEHUS C pa3IMYHbIMU CKOPOCTIMU
B )KMBOM M HEXXHUBOH NPUPOJE, NEHCTBHE CUIIBI TPEHUSI B IPHUPOJAE U TEXHHUKE,
MIPWJINBHI U OTJIUBBI, IBWKeHUE 11aHeT COTHEYHON CHCTEMBI,

PCAKTUBHOC ABUKCHUC KUBBIX OPraHU3MOB, pbldaru B TCJIC YCIIOBCKA, BIUAHUC
aTMOC(I)epHOFO JaBJICHUS Ha >KHUBOH OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATHUC
3BYKOB JKMBOTHBIMHU, 3EMJICTPACCHUC, celicMU4YecKre BOJIHBI, IYHAMHU, 3XO

1.31

Texnuueckue ycmpoticmea: CIAJOMETP, NAaTUMKU IOJIOKEHUS, PACCTOSHUSA U
YCKOpEHUs, TUHAMOMETP, NOMIIWIHUKH, PAKEThl, pblyar, MOABWXHBIA U
HETOJIBIKHBIA OJIOKHM, HAaKJIOHHAs IUIOCKOCTh, NMPOCThIE MEXaHU3MBI B OBITY,
cooOmrarnmecss cocyabl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI mpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HAcOC, apeoMeTp, 3XOJIOT,
UCTOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

TEIUIOBBIE ABJIEHU A




OCHOBHBIE T0JIOKEHUS MOJIEKYIIPHO-KMHETUYECKOM TEOPUH CTPOEHUS BELIECTBA.

OJIeNT TBEPIOTO, KUAKOTO ¥ ra3000pa3HOT0 COCTOSIHUH BEIIECTBA.
21 M , § elre
Kpucrannuaeckue u amopgHbIe Tena
JlBrwokeHre dvactui, BemecTBa. CBsS3b  CKOPOCTH  JIBW)KCHHUS YacTHI[ C
2.2 Temneparypoii. bBpoyHoBckoe nBuxenue, mupdy3us
2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS
2.4 TemoBoe paciiupeHue u cxxatue
2.5 TennoBoe paBHOBeECHE
Buytpennss sHeprus. Pabora u Teruionepenada Kak CIOCOObI HM3MEHEHUS
2.6 BHYTPCHHEH 3HEPruu
2.7 Bunpl Temonepeaayu: TeIIONPOBOHOCTh, KOHBEKITHS, U3TyYCHUE
HarpeBanue wu oxyaxaeHue Ten.  KoJauuecTBO  TEIJIOTHI
VY nenpHas TEI0EMKOCTD:
2.8 \
O=cm(t,—1,)
3aKOH COXpaHEHHs SHEPTUHU B TETIOBBIX MpoIleccax. Y paBHEHUE TEIJIOBOTO
OanaHca:
2.9
0 +0,+..=0
Hcnapenne u koHaeHcauus. V3MeHeHHe BHYTpEHHEH HHEpruM B TpoIlecce
UCMapeHus W KoHAeHcaluu. KumeHue IKUAKOCTH. YJelnbHas TeIuioTa
2.10
napoo6OpazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3yxa
[TnaBenre u kpuctauu3anus. Mi3MeHeHe BHYTpEHHEH SHEPTUH MPH TUIABJICHUH
Y KpUCTAJUIM3AIMH. Y IeNbHas TETUIOTA IJIaBICHHUS:
2.12 . O




BHyTpeHHss sHEprus cropaHus TOIUTUBA. Y IebHAs TEIJIOTa CTOPaHus TOILINBA!

213 9=Q/m

2.14 [Tpununs! padoTs! TemoBbix apuratenei. KI1/1 reruioBoro apuratens
IIpaxmuueckue pabomul
W3mepeHue yaenbHOM TEIUIOEMKOCTH METAJTIMYECKOro LMIMHAPA; KOJIMYECTBA
TEIUIOTHI, IOJyYEHHOTO BOJOM KOMHATHOM TeMmuepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIIyIIEH HAarpeTblii LWIMHAP; KOJMWYECTBA TEIJIOTHI,
OTJAHHOTO HArpeThiM LWJIMHAPOM, IOC]E OIyCKaHWs €ro B BOJY KOMHATHOH

2.15 TEeMIEepaTypbl; OTHOCUTEIbHOM BIAXXHOCTH BO3AYXa; YAEIbHOH TEIIOTHI
IU1aBJIeHUs Jbja. MccnenoBanue U3MEHEHHS TEMIIEPATYPbI BOJbI IIPU PA3IUYHBIX
YCIIOBHSIX; SIBJICHUS TETNIOOOMEHA MPU CMEUIMBAHUN XOJIOJAHON U TOpsiYeii BOJBI;
rpoLecca UCIapeHus
Quzuueckue s61eHUs 8 Npupode. TOBEPXHOCTHOE HATSDKEHUE U KaWUISIPHbIE

216 SIBJICHUS B IPUPOJIe, KPUCTAJIIbI B IpUpOJE, n3nydyenue ColHua, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bI; 00pa3oBaHue pOCHI, TyMaHa, HHesl, CHera
Texnuueckue ycmpoticmea: KauWUIspbl, IPUMEPbl UCIOIb30BaHUS KPUCTAJIIOB,
XKHUJKOCTHBIM TEPMOMETp, NaTUMK TEMIEepaTyphl, TEPMOC, CUCTEMa OTOIJICHUS

217 JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOuHA, JBUTATE]b BHYTPEHHETO
CrOpaHHUs

3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 Onektpuzanus Ten. [[Ba Buia d31eKTPUUIECKUX 3apsiI0B

3.2 B3aumopeiictBue 3apspkeHHBIX Tenl. 3akoH Kynona

3.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
Onektpruueckoe mnosie. Hampsok€HHOCTH  3nekTpuyeckoro mosst.  [IpuHoummn

34 CYIIEPHO3UIINH IEKTPUYECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu osnexktpuueckux 3apsaoB. JlelicTBUE SIEKTPUYECKOTO MO Ha

3.5 aneKkTpuyeckue 3apsiibl. [[pOBOJHUKN U TUANEKTPUKH

3.6 [TocTostHHBIN dNEKTpUYECKU TOK. JleCTBUS dneKkTprudeckoro Toka. Cuia Toka.




Hanpsoxenue.

l=qg/t,U=A/

3JICKTpI/I‘-IeCKOC COIIPOTUBJICHHC. Y aenbsHOE SJICKTPUYCCKOC COIMMPOTHUBIICHUC! R

37 =pl/S

3akon Oma jyis ygactka snekrpuueckon enu: | = U/R
3.8

[TocnenoBarenbHOE COETMHEHNE MPOBOTHUKOB:

- T T -
I =1,; U=U,+U,; R=R +R,
1 2 1 2 1 2
39 [TapannensHOE coeMHEHNE TPOBOHUKOB PABHOTO COMTPOTUBIICHMUS:
U=t T=1 +I,:R=§.
1 1
2 2 5

CwMmelnanHble COETMHEHUS TIPOBOTHUKOB

Pabota u momtHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10

3akoH Jlxoynsa — Jlenua:

2

3.11 O=I"-R-t

OmpiT Opcrena. MarHuTHOe TOJIE TIPSMOTO NPOBOJHWUKA € TOKOM. JluHUUM
3.12 MarHuTHON MHIYKIIHH

MarauTHOE 110JI€ IOCTOSIHHOI'O MaruuTa. B3zanmonelicTeie MOCTOSHHBIX
3.13 MarduToB
3.14 JleficTBrEe MarHUTHOTO ITOJIS HA POBOJHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMaranuTHoM UHAYKIUU. [IpaBuno Jlenna




IIpaxmuueckue pabomul
W3mepenue  3IEKTPUYECKOTO  CONPOTHBIIEHHUS  PE3UCTOPA;  MOILHOCTU

SJICKTPHUYCCKOI'0 TOKA, pa6OTI>I SJICKTPHUYCCKOI'O TOKA.

3.16 HccnenoBanne 3aBHCUMOCTH CHIJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE

(pe3ucTOopBhl, JIAMITIOYKa), OT HANPsDKEHHUS HAa KOHIIAX MPOBOAHUKA; 3aBUCHMOCTH
COIPOTHUBIICHUSI OT JJTMHBI TIPOBOJIHUKA, TUIOMIAIN €r0 MOIEPEYHOr0 CEUCHUS U
YIEIBHOTO COMPOTHBIICHHS.
[IpoBepka npaBuiIa sl AMEKTPUUECKOTO HAMPSHKEHUS MPH MOCIE0BATEIBHOM
COCMHEHUU TPOBOJHHUKOB; TpaBHJIA I CHIIBI DJIEKTPUYECKOTO TOKa TIpHU
napajuieJIbHOM COSTUHEHNUU MTPOBOJIHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue s6leHUs 6 npupooe: SIEKTPUUECKUE SBICHUA B arMmocdepe,

317 AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJ€ 3eMJIH, Apeld MOI0CoB,

' POJIb MArHUTHOTO TIOJIS TSI )KMU3HHU HA 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIepMETp, BOJBTMETP, PEOCTarT,
CU€TUYMK  DIIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
HarpeBaTeIbHbIC AIIEKTPONIPUOOPHI (mpumepsl), AIIEKTPHUYECKHUE

3.18 NPEIOXPAHUTEIH, DIEKTPOMATHUT, OSJIEKTPOJBUTATENbh MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSTHHOTO TOKA

3.19 OnekTpoMarHuTHbIe BOJHBI. [1IKkana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mojenb cBeta. [IpsMonuHeiiHoe pacipocTpaHEeHHE CBETa

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHUS CBETA

3.23 Hucniepcust cBera
JIunza. Xox mydeir B nuH3ze. DokycHoe paccTosHue JTUH3BL. OnrTuyeckas cuia

3.24 munsel: D = 1/F

3.25 ['nma3 xak ontudeckas cucrema. OnTudeckue mpuoopsI




IIpaxkmuueckue pabomul
W3mepenne onTHYECKOW CHIIbI coOuparomieil JMH3bL, (POKYCHOTO PacCTOSTHUS
coOuparomied JMH3bl (II0O CBOMCTBY paBEHCTBAa pa3MEpoB IpeaAMeTa U

n300pakeHusI, KOr/la MpeaIMeT PAcHoJOXKeH B JBOWHOM (OKyce), MoKazaTems

3.26 IPEIOMIIEHUS CTEKJIA.
HccnenoBanue cBoicTBa N300paXKeHUs, OITYYEHHOTO € TIOMOIIBI0 cOOMparoIeit
JIMH3bl; U3MEHEHHsI (POKYCHOT'O PACCTOSHUS IBYX CJI0KEHHBIX JIMH3; 3aBUCUMOCTH
yriia MpejJoMJICHUsl CBETOBOTO Jiyya OT yIjla MaJeHHs Ha I'paHMIE «BO3IYX —
CTEKJIO»
Qusuueckue senenus 6 npupode. 3arMeHus ConHua u JlyHbl, LBeTa Tell,

3.27 ONTHYECKHE SBJICHUS B atMochepe (1iBeT Heba, pedpakus, pagyra, MUPax)
Texnuueckue ycmpoiicmea: O4KH, IEPUCKOTL, (POTOATIAPAT, ONTHYECKHE

3.28 CBETOBOJIbI

4 KBAHTOBBIE SABJIEHUA

4.1 PamnoaktuBHOCTE. Asb(a-, 6era-, ramma-u3nydcHus. Peaknun ansga-u Oera-
pacnana

4.2 OmnsiThl Pesepdopaa no paccesnuto ansga-uactuil. [lnanerapHas Moaens atoma

4.3 CocraB aromHoro siapa. M3oromnsl

4.4 [Tepuon monypacnana aTOMHBIX SIAEP

4.5 SnepHsble peakiy. 3aKOHbI COXPAHEHUS 3apsAA0BOT0 M MACCOBOTO UUCEI
Qusuueckue a6neHUs 6 Npupode: €CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

46 KOCMUYECKHE JIy4d, PAJUOAKTUBHOE MW3JIyYEHHE IPUPOAHBIX MHHEPAJIOB,

' JEMCTBUE palMOAKTUBHBIX N3JIyYEHUI Ha OPraHU3M YeJI0BEeKa
Texnuueckue ycmpoticmeéa: CIIEKTPOCKOIN, UHAUBUAYAIbHBIN JO3UMETP, Kamepa
4.7

BI/IJ'ILCOHa, AACPHAd SHECPreTUKa




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLHECCA
OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

1) ®usuka, 7 kiacc/ [lepoimkun A.B., OGIIeCTBO ¢ OrpaHUYCHHONW OTBETCTBEHHOCTHIO «IPODAY;
Axuunonepnoe obmiectBo «M3natenscTBo «IIpocBenieHne

2) ®usuka, 8 kinace/Ileprikua A.B., O0IIECTBO ¢ OrpaHUUEHHON OTBETCTBEHHOCTHIO «[I[PODAy;
Axuunonepnoe obmiectBo «M3narensctBo «IIpocBemieHney

3) dusuka, 9 kiacc/Ileppimkun A.B.,I'ytHrk E.M., O0111ecTBO ¢ OrpaHHYCHHOM OTBETCTBEHHOCTBIO
«IPODAy; AkmonepHoe o6mecTBo «M3garenscTBoO «IIpocBemenuey

METOAUYECKUE MATEPHUAJIBI 1JIA YUUTEJIA

1) ®wuswuka. 7 kiaacc. ba3oBelit ypoBens. MeToauueckoe nocobue K yueouuky V.M. TIépeiikuna,
A.N. NBaHoBa,

2) ®usuka. 7 knacc (yray0néunsiii yposens) Peanmnzarms tpedoanuii ®I'OC ocHOBHOTO 00111€T0
oOpa3oBaHus. Meronudeckoe ocodue Juist yuyuTess,

3) ®dwusuka. Peanuzanus tpedoBannit ®I'OC 0CHOBHOIO 001er0 00pa30BaHuUs: METOHUECKOE
nocooue Ui yuuTens,

4) Co6opnuk 3amau o ¢usuke. 7-9 knacc/Jlykamuk B.1., Banosa E.B., «M3naTenbcTBO
«IIpocseleHuey,

5) ®wusuka. 8 kinacc. Pa3HOYpOBHEBBIC CAMOCTOSTENbHBIE U KOHTPOJIbHBIE paboThl/Kupuk JLA.,
«M3marensctBO «Mekcay,

6) Iloypounsie pa3pabotku 1o ¢usuke. 7 kiacc/Boakos B.A., IToastackuii C.E., «M3aaTenbeTBo
«BAKO»,

7) Tectol o pusuke k yueOHuky A.B. Ilepoikuna «®Pusnka. 8 kiaacen/Ueborapesa A.B.,
«M3paTtenscTBO «IK3aMEHY,

8) KonTposbHbIE U caMOCTOsTENbHBIE paboThI 10 hu3uke K yueOHuuky A.B. Ilepsiinknna «Pusmka.
8 kimaccey/I'pomrieBa O.U., «M3naTenbecTBO «IK3aMEHY,

9) KoHTpOJBHBIE U CAMOCTOSTENIBbHBIC paboThI 1Mo Gu3nke K yueOHuky A.B. Ilepoimikuna, E.M.

I'yrauk «®usuka. 9 kimace»/I'pomuesa O.U., «M3naTenbcTBO «IK3aMEH,

10) Coopuuk 3amanuii OI'D dusuka/Xannanos H.K., «M3parensctBo «KCMOY,

11) PaGouas tetpap k yueOHuky A.B. INepoinkuna ®usnka. 7 knace/T.A. Xannanosa, H.K.

XanHaHoBa, O0IIECTBO ¢ OTPAaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEpHOE 00IIECTBO

«M3narensctBo «lIpocBemenue»,

12) Pabouas tetpans k yueOHuky A.B. [eppimkuna ®usnka. 8 kiace/T.A. Xannanosa, H.K.

XannanoBa, OOIIECTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO «J[PODA»; AknimoHepHOe 00111eCTBO

«M3narensctBo «IIpocBerieHue»,

13) Pabouas tetpans k yueOHuKy A.B. [lepeimkuna, E.M. I'yrank @usuka. 9 kinace/E.M. I'yTHUK,
N.T". BnacoBa OO111ecTBO C OrpaHUYEHHON 0TBETCTBEHHOCTHIO «IPODAY; AKiionepHoe
obuectBo «M3narensctBo «IIpocBenienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
1)https://lecta.ru/ - IludpoBas o6pazoBaTensHas miardopma,

2) https://Ibz.ru/ - snekTpoHHBIE peCypchl IO PH3HKE,

3)https://fizika.ru/ - caiit ays npenonaBareneit GpuU3nKH,

A)https://college.ru/ — marepuasst miast moaroroBku k EI'D ¢ 2002r.,



https://lbz.ru/
https://lbz.ru/
https://lbz.ru/

5)https://elementy.ru/ - «IlyTb B HayKy» - SJIESKTPOHHBIN >KypHAII JJISl ITIKOJIBHUKOB,

CTPEMSIIHUXCS PA3BUTh CBOM KPYTr030p U YIIYUIINTh 3HAHUS 10 (HU3HKE,

6) https://fiz.1sept.ru/ — snekTpoHHas MOAOOPKA KYPHAIOB 1O (GU3UKE OT M3AATEIILCKOTO I0OMa

«[TepBoe ceHTAOPsI»,

7) https://teach-shzz.jimdofree.com/ — Uudopmaruka u Gpusnka, yHUKaIbHBINA pecypc,
COZICPIKAIIU JICKTPOHHBIC OUOIMOTEKH MAaTEPUAIIOB TI0 3TUM JIBYM IIPEAMETaM;

8) http://school-collection.edu.ru/— Exunas kosekuus nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB,
9) https://lesson.edu.ru/ - deaepansubiii mopran «Poccuiickoe obpazoBanuey», 10)
https://m.edsoo.ru/ - Enunoe copepsxanue o0Iiero o0pa3oBaHusi.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJBHOI'O ITPOINECCA YYEBHOE OBOPYJTOBAHHUE

CnpaBouHbie TaOIUIIBI

OBOPYIOBAHUE /I ITPOBEAEHN A JIABOPATOPHBIX,
ITPAKTUYECKUX PABOT, IEMOHCTPAILINIA

MynbTUMEIUIHBIN TPOEKTOp, 000pyAOBaHUE ISl AEMOHCTpAIlUi, MPOBEICHUS
1abopaTopHBIX paboT
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