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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOIO o0OIIero o00pa3zoBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Dusukar.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanusauuu tpedoanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT paclpeieieHue yueOHOro MaTepuana
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IENIbI0 OKa3aHUsS METOIUYECKON
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duzrka SBISETCS  CHUCTEMOOOpA3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIIGHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTPOHOMHEW H (PU3UUYECKOU
reorpagued, BHOCUT BKJAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 TIaBHBIX 3a7ad (PU3MUECKOro oOpa3oBaHHSA B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIINMU KOMIIETEHTHOCTSAMH, XapaKTepU3yIOUMMU E€CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4HO OOBSCHSTDH SBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «Dusnka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun nzyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY>KAIOIITUM SIBJICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CICAYIOMINX 3a1aY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

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

OCBOEHHE METOJIOB pEIICHUS TMPOCTEHINX pacu€THBIX 3amad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

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

oOpa3zoBaHus OTBOAMTCS B 8 Kiacce — 68 dacoB (2 waca B HEAENo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabOpaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS
1a00OpaTOpHBIX PabOT U OMNBITOB € YYETOM HMHAUBUIYAIbHBIX OCOOEHHOCTEH



00yJaloNMXCs, CIUCKA DKCIEPUMEHTATBHBIX 3aJaHUN, MpeIaraéMbIX B paMKax
OCHOBHOTO rOCyJJapCTBEHHOTO IK3aMeHa 1o busnke



COILEPKAHUE OBYYEHUA

8 KUIACC

Pasznen 6. TensioBble siIBJIeHMS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOW TEOpUU CTPOEHHMs BellecTBa. Macca u pa3Mmepbl aTOMOB M
MOJIEKYJ. ONBITHI, MOATBEPKIAIOIIME OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, MKUIKOTO U Ta3000pa3HOro COCTOSITHUM BemlecTBa. Kpucramimdyeckue u amopdHbIe Tena.
OOBsicCHEHHE CBOMCTB Ta30B, XKUJIKOCTEH U TBEPJBIX TEI HAa OCHOBE IMOJOXKCHUN MOJICKYJSIPHO--KHHETUYECKON TEOPHUU.
CmauuBaHue U KanwUISIpHBIE siBJIeHUA. TemIoBoe pacuiupeHue U CKaTue.

Temmnepatypa. CBs3b TeMmIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBMXKCHHS 4acTHIl. BHyTpeHHsis sHeprus. CrocoOsl
U3MEHEHUS BHYTPEHHEW JHEpPruu: TeIulonepeada W COBepIIeHHEe padoThl. Bujsl Termonepenaun: TETUIONPOBOAHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KonmuuecTtBo TeminoTel. YienbHas TEIIOEMKOCTb BeEIIeCTBA. T€IIOOOMEH W TEIUIOBOE paBHOBECHE. YPaBHEHHE
TerjIoBOoro OanaHca. I[lnaBiaeHue W OTBEpAEBaHHME KPHUCTAUIMYECKHUX BEIIECTB. YJIENIbHAas TEIUIOTa IIJIaBJICHUS.
[TapoobpazoBanne u koHaeHcamnus. HWcmapenue. Kunenue. VYienpHas Temiora mnapooOpa3oBaHUs. 3aBUCUMOCTH
TEMITEPATyPhl KUTICHHUSI OT aTMOC(EPHOTO AaBJICHHUS.

BrnaxuocTb Bo3myxa.

DHeprus TomIuBa. Y ejabHas TEIJI0Ta CrOpaHusl.

[Tpunnumer pabotel TemnoBeiX japurarenet KIIJI TemmoBoro naBurarens. TemuioBele JOBUTATEIM M 3alllMTa
OKPY’KAIOIIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUH B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmronenrne OpoyHOBCKOTO JIBHUKEHUS.

2. Habmonenue quddys3un.

3. HaOmronenue siBICHUN CMadMBaHUS U KAUJUISIPHBIX SBIICHHM.
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10.
11.
12.
13.

HaGmtoneHue TeminoBoro paciiupeHust Tel.

N3meneHue naBieHus raza npyu U3MEHEHUN 00bEMa U HArPEBAHUU WUJTU OXJIAXKICHUU.
[IpaBuna nu3MepeHus: TeMneparypsl.

Buabr Teronepenaumn.

OxnaxxaeHne Npu COBEPILICHUH PaOOTHI.

Harpesanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.

CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.

Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEpATyphl MPU TUIABJICHHH.

Mojenu TeIJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.
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~

10.
11.
12.
13.

OMnbITH IO OOHAPYKEHUIO JEUCTBUS CHUIT MOJIEKYJISIPHOTO TTPUTSIKEHUS.

OnbIThI IO BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.

OnbITHI IO HAOJTIOJEHUIO TETIJIOBOTO PACIIUPEHHS Ta30B, KUJIKOCTEH U TBEPBIX TEIl.

Omnpenenenue gaBiaeHUs BO3AyXa B OalNIOHE IINPHUIIA.

OnBbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTb JIABJICHUS BO3/IyXa OT €ro 00bEMa 1 HarpeBaHUs WM OXJIAXKICHUS.
[IpoBepka THIOTE3bl JTUHEWHOW 3aBUCUMOCTU JJIMHBI CTOJOWKA >KHUAKOCTH B TEPMOMETPUUYECKON TpPyOKe OT
TEMIIEPATYPBHI.

HaGmronenre n3meHnenus BHyTpEeHHEH SHEPTUU TeNa B pe3yibTaTe TEIUIONepeaadn U padoThl BHEITHUX CHUIIL.
HccnenoBanue siBieHMs TEIIO00OMEHA MTPU CMENTMBAHUYU XOJIOTHOM U TOpsSTUuei BOIBI.

OnpeneneHne KOJMWYECTBA TEIUIOTHI, MOJYYCHHOTO BOJOW MPHU TEIIIOOOMEHE C HArpeThiM METALTUYECKUM
LUUJIMHIPOM.

Onpenenenue yneabHONU TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanne nporecca UCIapeHusl.

Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Onpenenenue ynelbHOW TEIUIOTHI MIABICHUS JbJA.

Pa3ne.11 7. 3JICKTpI’I‘IeCKI/Ie U MaroHumTHbIC SABJICHUA.



OnekTpu3auus Ten. [[Ba poma snekTpUuUecKHX 3apAnoB. B3anmopeiicTBue 3apsbkeHHbIX Tesl. 3akoH Kynona
(3aBHCUMOCTb CUJIbI B3aUMOJCHCTBUS 3aPSKEHHBIX TEJ OT BEIMUUHBI 3aPSI0B U PACCTOSIHUSL MEXK]TY TEJIaMu ).

Onekrpudeckoe noje. Hanpsok€HHOCTD 3iekTpudeckoro nods. [IpuHiun cynepno3uumu 3IeKTpudeckux nojel (Ha
KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA dieKTpuueckuid 3apsna. Crtpoenuwe artoma. [IpoBomHukH u
TUAJIEKTPUKHU. 3aKOH COXPAHEHHUS DJIEKTPUYECKOIO 3apsija.

DNEKTPUYECKUI TOK. YCIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKM MOCTOAHHOrO TOKa. JlercTBus
ANEKTPUUECKOr0 TOKa (TEIIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B JKMJIKOCTSAX U Ta3ax.

Onektpuueckas uenb. Cuna Toka. DJeKTpudyeckoe HampsbkeHne. CoNpoTHBIEHHE TNPOBOJHHKA. Y IEIBHOE
CONpPOTUBIICHUE BenlecTBa. 3akoH Owma g ydactka uenu. IlocnenoBaTenbHOE U MNapajljIEIbHOE COEIMHEHUE
MPOBOJHUKOB.

PaGora m MomHOCTH 3JeKTpuueckoro Toka. 3akoH JIxoyms—JleHuma. DnekTpuueckue ULENMd M TOTpeOUTenu
ANIEKTpUUECKOU SHEPruu B ObITY. KOpoTKOe 3aMbIKaHueE.

[TocTositHHBIE MarHUThl. B3auMoaeicTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe nosie. MarHuTHOE 1osie 3eMJIA U €ro
3Ha4YEeHHUE NS )KM3HM Ha 3emuie. OnbIT Opcrena. MarHuTHOE MoJIe JIEKTPUYECKOTO ToKa. IIpuMeHeHne aneKTpoMarauToB
B TEXHUKE. /[elicTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENb MOCTOSTHHOTO TOKa. Vcrnonb3oBaHue
ANEKTPOABUTATENEH B TEXHUUECKUX YCTPOIMCTBAX U HAa TPAHCIIOPTE.

Onwitel ®Dapanes. SBneHue 3yeKTpoMarHUTHOW wuWHAYKIWU. IlpaBuino Jlenna. Onexrporenepatop. CrocoOsbl
MOJIYYEeHUS dJEKTPUIECKON YPHEPTUH. DNEKTPOCTAHIIUYA HA BO30OHOBIISIEMbBIX HCTOUHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpHU3alus Te.

JIBa poJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.

DneKTpocTaTuyecKasl MHYKIIHSI.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.

[IpOBOTHUKH U OUBIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUM AIEKTPUYECKOTO TTOJIS.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

HcToyHMKH MOCTOSIHHOTO TOKA.

JIecTBUA DIIEKTPUUYECKOTO TOKA.

DIIEKTPUUYECKUN TOK B JKHIKOCTH.

["a30BbIl pa3psia.

N3Mepenune cuiibl ToKka aMIepMeTPOM.

N3Mepenne 31eKTpUYeCKOro HanpsiKEHUsT BOJIbTMETPOM.

PeocTaT u MarasuH conpoOTUBJIEHHUIA.

BzanmopeiicTBre TOCTOSTHHBIX MAarHUTOB.

MonenupoBanrue HEBO3MOKHOCTH Pa3eiICHUs MOJIOCOB MarHura.
MoienupoBaHUE MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT DpcTena.

MarauTHoe 1oJje TOKa. DJIEKTPOMArHuT.

JlericTBME MAarHUTHOTO TI0JIL HA MIPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIIH TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIHAH.

OnbiTel @apajes.

3aBUCUMOCTDH HAIPaBJICHUA UHAYKIIMOHHOT'O TOKA OT YCIOBHUM €r0 BOBHUKHOBEHHS.
DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimot.

o vk w N

OnbITHI IO HAOTIOJCHUIO AJICKTPU3ALUU TEJ MHAYKIIMEH U MPU COMPUKOCHOBEHHUH.

HccnenoBanne AeUCTBUS SJIEKTPUYECKOTO MOJIS HA MPOBOJHUKHU U TUAJIEKTPUKHU.

COopka 1 mpoBepKa paboThI ATEKTPUIECKOM IIETH MOCTOSTHHOTO TOKA.

N3mepenue u perynmpoBaHHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HANIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, HAYLIETO YE€PE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U HANIPSIKCHUS
Ha pE3UCTOpE.



7. OnBbITHL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COPOTUBIIEHUS MPOBOIHKUKA OT €r0 JJIMHBI, TUIOIIaAH
MIONIEPEYHOr0 CEUEHUS U MaTepHala.

8. IIpoBepka nmpaBuiia CI0KEHHs HANPSXKEHUM MPU MOCIIEI0BATEIbHOM COEAMHEHUH JIBYX PE3UCTOPOB.
IIpoBepka npaBuiia A1 CUIIbI TOKA IIPU MAPAJUIEIBHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue paboThl JIEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PESUCTOP.

11. OnpeneneHne MOLHOCTHU 3JIEKTPUUECKOT0 TOKA, BBIAEIAEMOI Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, MIYILIETO Yepe3 JaMIIOUKY, OT HANPSKEHUs Ha HEu.

13. Onpenenenne KII/] narpeBarens.

14. MccnenoBanre MarHUTHOTO B3aUMOJIEHCTBHS TOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MarHuTHOT'O MOJIsl TOCTOSIHHBIX MAarHUTOB NIPU UX OOBEIUHEHUH U PA3CICHUN.

16. MccnenoBanue AecTBUS 3IEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. ONBITHI, AEMOHCTPUPYIOIIHUE 3aBUCUMOCTh CHJIBI B3aMMOJEHCTBUS KATYIIKU C TOKOM M MarHuTa OT CHJIbI TOKa M
HanpaBJIeHMs TOKA B KaTyIIKE.

18. M3yueHue nelicTBUS MarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

19. KoHCcTpyHpoBaHue u uzydeHue paboThl 3JE€KTPOABUTATENS.

Pa3gea 8. OcHOBLI KHHEMATHKH

1. Cuctema orcuera. Ilepememienue. Onucanue JIBUKEHUS.

2. T'padmnueckoe npeIcTaBICHUE PABHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKCHUS.

3. CkopocTh Ipu HEpaBHOMEPHOM JIBM)KEHUU. CKOPOCTh M YCKOPEHHE TTPH PaBHOTICPEMEHHOM JIBHIKCHHH.
4. TlepemerieHue Ipu paBHONIEPEMEHHOM JIBUKEHUH.

Pa3znen 8. OCHOBBI KHHEMATUKH

1. 3akonsl HproToHa.

2. Nmmynse cutbl. Ummynbe Tena.

3. 3aKoH coxpaHEHHS UMITyJIbca. PEaKTUBHOE JBHKCHHE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

I/I?)yquI/Ie (1)I/ISI/IKI/I Ha YPOBHC OCHOBHOI'O O6H_IGFO O6p3,30BaHI/ISI HAIIPaBJICHO Ha HOOCTUIKCHHUC JIMYHOCTHBIX,

MCTAIMPCAMCTHBIX U ITPCIAMCTHBIX O6pa30BaTeJIBHBIX PE3YJIbTATOB.

B pesynprare wu3ydeHus (UMK HAa YpPOBHE OCHOBHOTO o00mIero ooOpa3oBaHus y oOydaromierocsi OyayT

C(I)OpMI/IpOBaHBI CICAYIOIHNEC JINYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (PU3NUYECKOI HAYyKU;

— LIEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;

2) rpa:kKIaHCKOr0 U YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTb K aKTUBHOMY YYacTHUIO B OOCYXJECHHH OOIECTBEHHO 3HAYUMBIX M 3TUYECKUX IMPOOJIEM, CBSI3aHHBIX C
NPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN (PU3UKH;

— OCO3HAHME BAXXHOCTU MOPAIbHO--3TUUECKUX IPUHIUIIOB B IESITEIBHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSTHE JICTETHUECKUX KadyecTB (U3MUECKOW HAyKuh: €€ TapMOHMYHOTO TMOCTPOEHHS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTU;

4) HIeHHOCTH HAYYHOI' 0 MO3HAHUSA:

— OCO3HaHWE IIEHHOCTH (PU3WYECKON HAyKW KaK MOIIHOTO HWHCTPYMEHTA IIO3HAHWS MHpPA, OCHOBBI Pa3BUTHS
TE€XHOJIOTHH, BAXKHEUIIIEW COCTABIIAIOIIEN KYJIbTYpHI;

— pa3BUTHUE HAYYHOIl JIFOOO3HATEIBHOCTH, UHTEpPECA K UCCIEA0BATENBCKON IEATEIIbHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbS U IMOLMOHAJIBHOI0 0J1ArONOJIYYHs:



— OCO3HaHHWE LIEHHOCTH Oe30macHoro oOpas3a >KU3HM B COBPEMEHHOM TEXHOJIOIMYECKOM MHPE, BaKHOCTH IPABUII
0€e30MacHOro MOBEIECHUSI Ha TPAHCIOPTE, Ha JOpOorax, ¢ DIEKTPUUECKUM M TEIUIOBBHIM 00OpYJIOBaHHWEM B JOMAITHHX
YCTIOBHSIX;

— c(hOpMHPOBAHHOCTh HaBBIKA pedieKCHH, MPU3HAHHWE CBOETO MpaBa Ha OWIMOKY M TAaKOro e IMpaBa y JpYyroro
YeJI0BEKa;

6) Tpy10BOr0 BOCIIMTAHMS

— aKTHBHOE y4YaCTHE B PCUICHHH MPAKTUYECKUX 3a/aau (B paMKax CeMbH, 00pa3oBaTeIbHOW OpraHU3aIluH, TOpoja,
Kpasi) TEXHOJIOTMUECKOH M COIIMAbHON HAIPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIe U PU3NICCKUX 3HAHUK;

— UHTEpEC K MPAKTUYECKOMY M3YUYCHUIO MPO(ECCHIA, CBA3aHHBIX C (U3UKOH;

7) 3K0JI0THY€eCKOT0 BOCTTUTAHMS:

— OpHUEHTalMs Ha TNpPUMEHEHHWE (U3WYCCKUX 3HAHWWA JUIsi pPENICHHS 3aJad B OOJIACTH OKPYXKAIOIIEH CpPEe[bl,
TUTAHUPOBAHUS MTOCTYIIKOB M OIEHKH WX BO3MOXHBIX ITOCJIEICTBUH /TSI OKPY KAIOIIEH Cpeibl;

— OCO3HaHUE TNI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOIIeM U MyTeH X pelleHus;

8) ajanTanum Kk U3MEHAIOMIUMCS YCJIOBHUSIM COIUATIBLHOI Y MPUPOIHOM Cpe/bl:

— MOTPeOHOCTh BO B3aMMOJICUCTBUM IPH BBHIMOJHEHUU HCCIECIOBAaHUN M MPOEKTOB (DHU3MUECKOW HAINPaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSAM APYTHUX;

— TMOBBIIICHNE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO NESITEIbHOCTD;

— NoTpeOHOCTh B (OPMHUPOBAHWM HOBBIX 3HAHWK, B TOM 4ucjie (GOPMYIUPOBATh HJIEU, TMOHSITHS, THUIIOTE3BI O
bu3mIecKuX 00bEKTaX U SBJICHUIX;

— OCO3HaHUE JACPUIUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEN B 00acTu (hU3uKH;

— IUTAaHHPOBAHUE CBOETO Pa3BUTHA B IPHUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUI;

— CTpeMJICHHE AaHaJU3UPOBATh U BBIABIATH B3aMMOCBS3M MPUPOJBI, OOIIECTBA UM IKOHOMHUKH, B TOM YHCIE C
MCIIOJIb30BaHUEM (PU3NYECKUX 3HAHU;

— OILIEHKA CBOMX JEHCTBHI ¢ yU€TOM BIUSHUS HA OKPYKAIOILIYIO CPEy, BO3MOKHBIX TTT00AIbHBIX MOCIIECTBUI.



METANPEAMETHBIE PE3YJIBTATbBI

B pesynbraTe 0cBO€HUS MTPOrpaMMbl 1Mo (PU3HUKE HA YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHus y 00ydaromerocs OyayT
chopMHpOBaHEI MeTAaNpeIMeTHbIEe Pe3yabTaThl, BKIIOYAIOIINE TO3HABATEIbHBIC YHHBEPCAIbHBIC ydeOHBIC ICHCTBUS,
KOMMYHHUKAaTHBHBIC YHUBEPCAIbHBIC YICOHBIE ICHCTBUS, PETYIATHBHBIC YHUBEpPCAIbHBIC YICOHbBIC NCHCTBUS.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

Bba3oBble JJornuecKkue 1edcTBUA:

BBISIBJISTh U XapaKTePHU30BaTh CYIIICCTBEHHBIC MIPU3HAKA 0OBEKTOB (SIBJIICHHIA);

yCTaHABJIMBATh CYIIECTBEHHBIN NIPU3HAK KIACCU(PUKAIIMKA, OCHOBAHUS I 00OOIICHUS U CPAaBHEHUS;

BBISBJISATh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pacCMaTpuBacMbIX (akTax, JaHHBIX W HaOJIOJCHUSX,
OTHOCSIIUXCS K (DU3UUECCKUM SIBJICHUSM;

BBISIBIIATH TIPUIMHHO--CIICJCTBCHHBIE CBS3U MPHU W3YYCHUH QU3NUYECKUX SBICHUHN U MPOIIECCOB, JENIaTh BHIBOJIBI C
UCTIOJIh30BAaHUEM JICTYKTHBHBIX W WHAYKTUBHBIX YMO3AaKIIOYCHHN, BBIJIBUTAaTh THIIOTE3bI O B3aMMOCBS3SIX
(U3NIECKUX BEIMYNH;

CaMOCTOSITEILHO BBIOMpATH CIOCOO perieHust yueOHOM (pu3nueckoit 3a1auu (CpaBHEHHE HECKOJIBKHUX BapHAHTOB
peleHus1, BEBI0Op Hanbosee MoAX0AIIET0 ¢ YIETOM CAMOCTOSATEIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieaoBarebCKue TeCTBUSA .

MCIO0JIb30BAaTh BOMPOCHI KaK UCCIIEA0BATEIIbCKUN HHCTPYMEHT MTO3HAHUS;

MIPOBOAUTH TI0O CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIA (PU3NYECKUN SKCTIEPUMEHT, HEOOJIBIIOE
uccienoBanre (GU3NIECKOro SBICHUS;

OIICHMBATh Ha TPUMEHHMOCTh W JOCTOBEPHOCTh HH(OpPMAIMIO, TONYYCHHYI0 B XOJE HCCIEIOBAaHUSA WU
JKCIIEPUMEHTA;

CaMOCTOATEIHLHO (POPMYIUPOBATH O0OOIIEHUS W BBIBOJABI MO PE3yNbTaTaM MPOBEAEHHOTO HAOJIOJEHUS, OIBITA,
WCCJIEIOBAHUS;



IMPOTrHO3HUPOBATL  BO3MOIXKHOC z[aaneﬁmee pasBUTHUC (I)I/IBI/I‘ICCKI/IX npouneCcCcoB, a TaAKKC BbIJIBUI'ATb
MMPCAITOJIOKCHHUA 00 nx Pa3BUTHHU B HOBBIX YCIIOBUAX U KOHTCKCTAX.

Pab6ora ¢ undgopmanmeii:

NPUMEHATH Pa3IMUHbIE METOJbl, HHCTPYMEHTBI U 3alpOChl MPU MOUCKE U O0TOOpe MH(POPMAIUU WIM JTaHHBIX C
y4€TOM MPEJIIOKEHHON yueOHOM (hU3ndYecKoil 3a1auH;

aHAJM3UPOBaTh, CHUCTEMATHU3UPOBATh M UHTEPIPETUPOBATh WHGOPMALUIO PA3JIMUHBIX BHJIOB U (opMm
pEJCTABICHNUS,

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbBHYIO (OpMY TpecTaBieHuss UHGOPMAIU U WLIIOCTPUPOBATH pelllaeMble
3a/1a4M HECJIIOKHBIMU CXEMaMH, IMarpaMMamMu, HHOU TpauKoi U UX KOMOUHAIIUSIMHU.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0JI¢ OOCYXKJCHUSI Y4eOHOr0 MaTepuaa, pe3ysibTaToB JJabOpaTOPHBIX padOT W MPOEKTOB 3aJ1aBaTh BOIPOCHI 110
CYIIECTBY OOCYXKIae€MOW TeMbl M BBICKA3bIBaTh WJCH, HAIICJCHHBIC HaA pEIICHUE 3aJadud W MOJJICpKaHHUC
OJraroxenaTeTbHOCTH OOIICHHUS;

COTIOCTABJIAITH CBOM CYKJACHUS C CY)KJICHHUSIMU JAPYTHX YYACTHUKOB JTHANIoTa, OOHAPYKUBATh Pa3IUIUe U CXOCTBO
MMO3HUIUI;

BBIPQ)XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTABIATh PE3YJIbTaThl BBIMOJHEHHOTO (U3WYECKOTO OMbITa (IKCIIEPUMEHTA, HCCIETOBaHMUS,
MIPOEKTA);

MOHUMATh W WCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHUIYAIbHON paOOTHI MPH PEIICHUH KOHKPETHOMN
busznueckon mpooIeMb;

IPUHUMATH I COBMECTHOM JICSITCIHPHOCTH, OPraHW30BBIBATH JCUCTBHUS IO €€ JTOCTHKEHHUIO: pacHpeacisiTh
pOJIH, 00CYXKJIaTh MPOIIECCHI U PE3YIbTAaThl COBMECTHOM PabOThI, 000011aTh MHCHUS HECKOJIBKHUX JIHOJICH;
BBITIOJIHSITH CBOIO YacTh PaOOTHI, JOCTHrass KAYECTBEHHOT'O Pe3yJIbTaTa 10 CBOEMY HAIlPaBJICHUIO U KOOPJIUHUPYS
CBOM JICHCTBHS C APYTUMHU WICHAMU KOMaH/IbI;

OIICHUBATh KAa4eCTBO CBOEr0 BKJIaJIa B OONIMH MPOAYKT IO KPHTEPHUSIM, CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM
y9aCTHUKAMHU B3aUMOJICHCTBHS.



PeryiasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC ACHCTBHS

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYaLUIX, TPEOYIOUIUX JIJIs pelleHUs (PU3NYECKUX 3HAHUM;
OpPUEHTUPOBATHCS B PA3IMYHBIX MOJIXO0/IaX MPUHATUSA PEIICHUH (MHAUBUAYaJIbHOE, PUHATUE PELIECHUS B TPYIIIE,
OPUHATHE pEUICHUN TPYNIIO);

CaMOCTOSITEJIbHO COCTaBJIATh AJNTOPUTM pelIeHUs (U3MYECKOM 3aJaud WIM IUIaHa HCCIENOBaHUs € Y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBATH MpeJIaraéMble BapHAHThl PEILICHU;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpejiaraTh IjaH €€ U3MEHEHUS,

OOBSICHSITh MPUYMHBI TOCTHIKEHUS (HEJOCTUKEHUS) PE3yJIbTaTOB JIEITEIIbHOCTH, AaBaTh OLIEHKY MIPUOOPETEHHOMY
OTIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIHLHOCTh (B TOM YHCIE B XOJ BBIMOJHEHUS (U3MUECKOrO HCCIEIOBAHUS WIIH
IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHHUBIIMXCS CUTYallMi, YCTAHOBJIEHHBIX OLIMOOK, BO3HHUKIITUX
TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJE€ CIOopa WM JUCKYCCUU HA HAYYHYIO TEMY, IOHUMAaTh MOTHUBHI,
HAMEpPEHHUsI U JIOTUKY JPYroro;

pU3HABaTh CBOE MPABO Ha OMIMOKY MPH pPEIICHUH (PU3NYECKUX 3a7ad WIM B YTBEPXKICHUSAX HA HAYYHBIC TEMBI U
TaKo€ e MPaBo APyroro.



HPEJMETHBIE PE3YJIBTATBI

K kxoniy o0ydyenus B 8 kiiacce npeiMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXkaTh C(hOPMUPOBAHHOCTD
y 00y4aromuxcsi yMEHHM:

UCIIONIb30BaTh MOHSTHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE [IBUKEHHE aTOMOB M MOJIEKYJ, arperaTHbIe
COCTOSIHUSI BEIIECTBA, KPUCTA/UIMUECKHE M aMOp(HBIE Tella, HACBIIEHHBI W HEHACBHIIMICHHBIM Tap, BIAXXHOCTh
BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS JHEPrus, TEIUIOBOW JBUTaTElb, JJIEMEHTAPHBIN DSJICKTPUUECKUN 3apsif,
AJIEKTPUYECKOE M0JI€, IPOBOJAHUKHU U JUAJICKTPUKH, TIOCTOSHHBIN IEKTPUUECKUI TOK, MATHUTHOE TOJIE;
pasznuyarh sBJACHUS (TEIMJIOBOE pPACIIMPEHUE W CXaThe, TeIloleperaya, TeIIOBOE paBHOBECHE, CMadyMBaHUE,
KamWwUIIpHbIE SBJICHUS, WCTApEHHE, KOHJICHCAIMs, IUIABJIICHHE, KpUCTAM3aius (OTBEpAECBaHUE), KUIICHUE,
Terionepeaada (TEIIONPOBOIHOCTh, KOHBEKIIHMS, HW3JIYYCHHUE), SJICKTpHU3alus TeJl, B3auMOJCHCTBHUE 3apsJiOB,
JNEUCTBUS JIEKTPUUECKOTO0 TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOJICMCTBUE MAarHUTOB, JEUCTBUE MAarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAs WHIYKIIMS) MO ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBICHHUE;

pacno3HaBaTh MPOSBICHUE M3YYEHHBIX (U3MUECKHX SIBICHUN B OKpPYXKAlOUIEM MHUpE, B TOM 4YHcie (HU3NUeCcKue
SABJICHUSI B NPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE M KalWUISPHBIE SIBIICHUS B NMPHUPOJE, KPUCTAJUIBI B MPUPOJIE,
uznyuenne CoiHIla, 3amMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHWE pOCHI, TymaHa, HWHeEs, CHera,
AJIIEKTPUUECKHE SBJICHUS B aTMocdepe, dJIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE ToJyie 3eMiH, apeiid
MOJIFOCOB, POJIb MArHUTHOTO TOJISL JUIS )KU3HU Ha 3emile, MOJSPHOE CUSTHUE, IIPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO
3a/1auy B y4eOHYIO0, BBIJICISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) HU3HUECKUX SBICHHUIM;

OMKCHIBATh M3YUYEHHBIC CBOMCTBA TN U (U3MUECKHE SIBICHHS, UCTOIB3Ys (DU3NUYECKHE BETUYHHBI (TeMIeparypa,
BHYTPEHHSSI SHEPIrus, KOJIWYECTBO TEIUIOTHI, YAEIbHAs TEINIOEMKOCTh BELIECTBA, YJEJIbHAS TEIJIOTA IUIABJICHUS,
ylleTbHas TEIUIOTa MapooOpa3oBaHus, yAeIbHAS TEIJIOTa CTOPaHUs TOIIMBA, KOA(D(MUIIMEHT MOJIE3HOTO IeHCTBHS
TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BJIAXHOCTh BO31yXa, JJIEKTPUUYECKUU 3apsij, CWia TOKA, JJIEKTPUYECKOE
HaNpsDKEHHWE, COMPOTHBIIEHWE TMIPOBOJIHMKA, VYACIbHOE COMPOTUBICHUE BEMIECTBA, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKAa), MPH OINWCAHWW TMPaBUIBHO TPAKTOBATh (PU3WYECKUN CMBICT HMCTOIB3YEMBIX BEIWYWH,



0003HaYeHUsI U €AUHUIBI (PU3MUECKUX BEIUYMH, HAXOAUTh (OPMYIIbI, CBS3bIBAIONIME AAaHHYI (U3UYECKYIO
BEJIMYUHY C APYTUMU BEIMUUHAMU, CTPOUTH TpaUKU U3yYEHHBIX 3aBUCUMOCTEN (U3NUYECKUX BEJIUYUUH;
XapaKTepU30BaTh CBOWCTBAa Tei, (U3UYECKUE SBJICHUS M TMPOIECChI, HCIOIb3Yd OCHOBHBIE IMOJO0XKCHUS
MOJICKYJISIPHO--KUHETUUECKOM TEOPUM CTPOCHHS BEIIECTBA, MPUHIIMI CYNEPHO3UIIMH ToJiel (Ha KAaYyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsna, 3akoH OMma s yyacTka uenu, 3akoH J[xoyns—JIeHna, 3aKkoH coxpaHeHUs
SHEPI'UH, IPU TOM JIaBaTh CIOBECHYIO (DOPMYITMPOBKY 3aKOHA U 3alUCHIBATH €T0 MATEMAaTUUECKOE BBIPAXKCHHE;
OOBSICHATh  (U3UYECKUE TPOIECChl M CBOMCTBa Tel, B TOM YHCJI€ W B KOHTEKCTE CHUTyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATh MPUUMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1—
2 JOTMYECKHUX IaroB ¢ OMopod Ha 1—2 M3y4EeHHBIX CBOWCTBA (PU3UUECKUX SIBICHUU, (DU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3ajauu B 2—3 JCHCTBHUSA, HCIOJB3YS 3aKOHBI W (OPMYJIbI, CBS3BIBAIOIINE (HU3NUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 33/1a4M 3aMMChIBATh KPATKOE YCIOBHUE, BBISIBIIATH HEAOCTATOK JTAHHBIX IS
pelieHus 3a7auyu, BbIOMpATh 3aKOHBI M (QOPMYIIbI, HEOOXOAMMBIE JUIsl €€ pElIeHUs, MPOBOIUTH PACUEThl U
CpPaBHHUBATH MOJIYYEHHOE 3HaUCHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEIIMTh MPU MOMOIIU (PU3MUYECKUX METOJ0B, MCIOJb3Ysl OMUCaHUE
VICCIICIOBAHUs, BBIICIATh IPOBEPSIEMOE IMPEAIOI0KEHUE, OLICHUBATh NPABUIBHOCTH IIOPSAJKA IIPOBEICHUS
VICCIIEI0BAHUs, 1€JIaTh BBIBOJIBL;

IIPOBOAMUTH OTBITHI IO HAOTIOACHUIO (PU3NYECKUX SBICHUN WIN (U3MUECKUX CBOMCTB Tell (KaMWUISIPHBIC SBIICHUS,
3aBUCUMOCTH JIABJIICHUS BO3yXa OT €ro o0bEMa, TeMIEpaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HATPEBAHUS TPU
U3JIYYEHUU OT LIBETa M3Iy4arollei (ImOrionarleil) NoOBEpXHOCTH, CKOPOCTh UCIAPEHUs BOABI OT TEMIIEPATyphbl
KUJIKOCTH M IUIOIIAAW €€ IOBEPXHOCTH, DJIEKTpU3alus TE1 W B3aUMOACHUCTBUE DIIEKTPUUYECKUX 3apsIOB,
B3aMMOJICICTBUE TOCTOSIHHBIX MAarHUTOB, BHU3yaju3allys MarHUTHBIX MOJIEM MOCTOSIHHBIX MAarHUTOB, JIEHUCTBUS
MAarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOABUTATEISI [IOCTOSIHHOTO
TOKa): GOpMyIHpPOBATH MPOBEPSEMBIE MPEIITONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJJIOKEHHOTO 000pYyI0BaHUSA,
OMUCHIBAThH XOJI ONbITa U ((OPMYJIHPOBATH BHIBOJBI,



BBITIOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPaTyphl, OTHOCUTEIBFHON BIIAXHOCTU BO3yXa, CHJIBI TOKA, HAMPSKCHUS C
MCIIOJIb30BAaHUEM aHAJOTOBBIX MPHOOPOB M JATUMKOB (PU3NUECKUX BEIMUWH, CPABHUBATH PE3YNIbTAThl U3MEPCHHIM
¢ YYETOM 3aJaHHOI a0COIIOTHON MOTPEIIHOCTH;

NPOBOJIUTH MCCIIEOBAaHNE 3aBUCUMOCTU OJHOW (PM3MUECKON BETUYHMHBI OT JPYTOd C HCIOJIB30BaHUEM TMPSMBIX
U3MEpeHHid (3aBUCHMOCTh CONPOTHBIICHHS IPOBOJAHMKA OT €ro MJIUHBI, IUIOMIATU TOMNEPEYHOTO0 CEYCHHS H
yIETHHOTO COMPOTHBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA, MIYIIEro 4epe3 MPOBOJIHUK, OT HAMPsDHKEHHUS Ha
NPOBOJIHUKE, WCCIICIOBAHHE TOCIEAOBATEIBHOTO M MapajlIeIbHOTO COSAMHEHUN MPOBOJHUKOB): TUIAHUPOBATH
MCCIIeJIOBaHNEe, COOMpaTh YCTAHOBKY WM BBIMONHATH M3MEPEHUs, CIEAysl MPEIOKEHHOMY IUTaHy, (UKCHPOBATH
pe3ynbTaThl TOJTYYCHHOW 3aBUCUMOCTA B BHJE TaOnWI W TpaduKoB, AeNaTh BBIBOJALI MO pe3yiabTaTam
UCCIICJIOBAHUS;

NPOBOJIUTH KOCBEHHBIC M3MEPEHUS (U3MYECKUX BENWYUH (yAeTbHas TEIUIOEMKOCTH BEIECTBA, COMPOTHBIICHUE
NPOBOJHMWKA, paboTa W  MOIIHOCTh DJJEKTPHUECKOTO TOKAa): IUIAHMPOBATh HM3MEPEHHUs, COOHMpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIIEIYs MPEITI0KEHHOW WHCTPYKIINHU, U BBIYUCIISATh 3HAYCHHE BEJTUIHHEI;
COOJTFO/IaTh TIPaBHJIA TEXHUKH O€30TTaCHOCTH MPH paboTe C IabopaTOPHBIM 000pyI0BAaHUEM;

XapaKTepH30BaTh MPHUHIIMIBI JEHCTBUS HM3yYEHHBIX MPHUOOPOB M TEXHUYECKMX YCTPOWCTB C OMOPOM Ha HX
ormucaHusi (B TOM 4YHCIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, IMapoBasi TypOWHA, aMIIepMETp, BOJBTMETP,
CUETUMK DJIGKTPUYECKOW DSHEPTUH, DIICKTPOOCBETUTEIIbHBIC TPHOOPHI, HATrpPEeBATEIbHBIC AJICKTPOIPUOOPHI
(TpUMeEpHI ), FIMEKTPUICCKHIE MPEAOXPAHUTEIH, SJICKTPOMArHUT, JIEKTPOIBUTATEh TIOCTOSHHOTO TOKA), HCIIONIB3YS
3HAHUS O CBOMCTBAaX (PU3MUECKUX SBJICHUN M HEOOX0aUMBbIe (U3NIECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEpPHUTENbHbIE MPUOOPHI MO CXEMaM U CXeMaTHYHBIM
pUCYHKaM (KMJIKOCTHBIH TEpPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETpP, JIBUraTellb BHYTPEHHETO CropaHus,
AJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbI JJIEKTPHUUECKUX IIeNei ¢ IOCIeqoBaTeIbHBIM U MapauleIbHBIM
COEIMHEHHEM 3JIEMEHTOB, pa3iinyas yCIOBHbIE 0003HAYCHUSI 3JIEMEHTOB AJIEKTPUUECKUX LET el

IPUBOJUTH MPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O TIPUMEPAX) MPAKTHIECKOTO UCTIOIB30BAHUS (PHU3NIECKUX 3HAHU I
B TOBCEAHEBHOW JKM3HM AJii oOecredeHuss Oe30MacHOCTH MpU OOpalleHHH C MPUOOpaMH U TEXHUYECKUMHU
yCTpPOWCTBAaMHU, COXPAaHEHUS 3JOPOBBS M COOJIIO/IEHUSI HOPM SKOJIOTHYECKOTO MOBEJCHUS B OKpPY KaloIIel cpeie;



OCYIIECTBIISITh MOUCK MHPOpMALMK (PU3UUYECKOTO cojepkaHus B VIHTepHEeTe, Ha OCHOBE MMEIOIIMXCA 3HAHUWA U
MyTEM CPaBHEHHUS JOMOJHUTENbHBIX UCTOYHUKOB BBIAEIATH MH(OPMALUIO, KOTOpas SBISETCA MPOTUBOPEUUBOM
WIH MOXET ObITh HEOCTOBEPHO;

UCIOJIb30BaTh MPHU BBIIOJIHEHUH YUEOHBIX 33JJaHUN HAyYHO--TIOMYJISIPHYIO JTUTEPATYPY (PU3NYECKOrO copepKaHus,
CIIpaBOYHBIE MaTepHalbl, pecypcbl ceTu MHTepHeT, BraaeTh NpUEMAMHM KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co3gaBaTh COOCTBEHHbIE MUCBMEHHBIE W KPAaTKHE YCTHbIE COOOIIEHMs, 00001as nHGOPMAIUIO U3 HECKOJIbKUX
UCTOYHUKOB (DU3HUECKOr0 COJIEpKaHMs, B TOM 4YHCIIE€ MyOJMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIIEN0BATENBCKON IESITENBHOCTH, IPU 3TOM I'PAMOTHO MCHOJb30BaTh U3YYEHHBIN MOHATUKWHBIN ammapar Kypca
($u3HKHU, COMPOBOXK/IATH BBHICTYIICHUE MTPE3CHTALIUEH;

IPY BBIMOJTHEHUH yYEOHBIX MPOEKTOB M MCCJIEAOBAHMNA (PU3NYECKHUX IMPOIIECCOB paCIpeAesisaTh 00S3aHHOCTH B
IpyIIE B COOTBETCTBMM C I[IOCTaBJICHHBIMHM 3a/Ja4aMH, CJEAUTh 34 BBINOJHEHUWEM IUJIaHA JIEUCTBUH H
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLICHUBATb COOCTBEHHBIM BKJIaJ B JI€ATENbHOCTh TIPYIIIbI, BBICTPAWBATh
KOMMYHUKAaTHUBHOE B3aUMO/IEUCTBUE, IPOSBIISAS TOTOBHOCTh pa3periaTh KOHQIUKTHL.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
HaumeHnoBaHue pa3iesioB U TeM Kommecrso acon
Ne n/m Konrpoabubie | IlpakTuyeckue
HIPOTPANME! Beero padoThI padoThI
Pasznea 1. TensioBble siBjIeHUs
1.1 CtpoeHue u CBOMCTBA BeNIeCTBA 9
1.2 TennoBsie porecch 12 2 4
Hroro mo pazgeny 21
Pa3nen 2. DiekTpuyeckne i MATHUTHBIE SIBJICHUSA
21 SHGKTpI/I‘IeCKI/I? 3apsbl. 3apsyKEHHBIE Tena 9 5
U UX B3aUMO/IeIiCTBHE
2.2 [TocTosTHHBIN 3NIEKTPUUYECKUAN TOK 20 1
2.3 MarsuTHbIC SBICHUS 3
2.4 DNeKTpOMarHuTHasK WHTYKITUS 1
Hroro mo pazgeny 33
Pa3nen 3. OcHOBBLI KHHEMATHKH U JHHAMUKH
3.1 Bupl 1BMKEHUS U UX TTapaMeTPhl 3
3.2 OCHOBHBIE 3aKOHBI KHHEMATUKHU 4 1 1
3.3 3akoHbl HeroToHa 3
3.4 Nmnynsc Tena. UMmysnse cuisl. 4 1
Hroro no paszneny 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 15




IHNOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
N KoanvecTBo 4acos
[1]
} Tema ypoka KonTpoabusie | IIpakTnyeckue Hara njan
n/n P Bcero P P JaTta dakr
padoThl padoTsbI

Temnepatypa u TETUIOBOE ABUKEHUE. 1
Buytpennss sHeprus tena. CrnocoObl
W3MEHEHUS BHYTPEHHEH YHEPTHUH. 1
TemmonpoBogHOCTh. KOHBEKITHMA.
N3nyuenue. 1
KonmuecTBo TEIUIOTHI. 1
Jlabopamopuas paboma Nel
«IKCnepumMeHmaibHas NposepKa 1 1
VPABHeHUs: Meni08020 OANAHCAY
VY aenbpHas TEIJIOEMKOCTh. PacueT
KOJIMYECTBA TCIUIOTHI 1
Jlabopamopnas paboma Ne2
«Onpeoenenue yoenvHol 1 1
MenioeMKOCmu meepoo2o menay




Pemenne 3amaq Ha pacyeT KOJINYCCTBA

8 TEIUIOTHI IIPU HarpeBaHUU U
OXJIAKICHUU
KonTpouabHnas pa6ora Nel

9 «BHyTpeHHss JHeprus» (BX01Has)

10 ArperatHble COCTOSIHHS BEIIECTBA
[InaBnenue n oTBEpACBaHUE

11 KPUCTAJIITMYECKUX TeJl.
VenbHas TEIUI0TA IDIABJICHUS.

12 [TnaBnenne aMopdHBIX TEI.
Hcnapenue u KoHAEHCALIHS.

13 Hacsimennsiit nap
Kunenwne. Y nenpHas Terwiora

14 napooopa3zoBaHusl.
Pewrenue 3agau Ha pacyeT KOJUYECTBA

15 TEIJIOTHI TP U3MEHEHUH arperaTHoro
COCTOSIHUS BEIIECTBA

1asicHocmsb 6o30yxa. Jlabopamopnast

B oyxa. Jlabopamop

16 paboma Ne3 «Baaxcnocme 6030yxa.
Pemenue 3a1au Ha U3MEHEHNE

17 arperaTHbIX COCTOSIHUM BEILIECTBA

18 OHeprusg Tornusa. [Ipuniumner padboTs




TEIUIOBBIX JBUTATEJIEH.

JIBAraTenu BHyTPEHHErO0 CrOPAHUSL.
[TapoBas TypOuHa. PeakTuBHBIN

19
JBUTATENb. XOJOAUIbHBIEC MAIIIHBI.
O06006maronmuii ypok o Teme
20 "TennmoBsie nBurarenu"
KonTpoabHas padora Ne2 mo reme
21 «/3MeHeHUE arperaTHoOro COCTOSTHUA
BemiecTBa. TensioBble IBUTaTE T
DIIeKTpU3aIus Tel. DICKTPUUECKUI
22 3aps.
Onekrpockor. [IpoBoiHNKY 1
23 JTURIIEKTPUKH. JlenmnMocTh
ANEKTPUYECKOTO 3apsa. DIEKTPOH.
Crpoenue atromoB. Monsl. [Tpupona
24 ANEKTPU3aLUU. 3aKOH COXPAaHEHUs
3apsa.
DIEKTPUYECKOE M0JIE. DIEKTPUUECKUE
25 SIBJICHUS B IPUPOJE U TEXHUKE.
26 O0600marmui ypox Mo TeME .
Dnekrpuyeckuil Tok. MicTouHukH
27

QJICKTPUYICCKOTO TOKaA.




I'anpBaHMYECKHE DJIEMEHTHI.

23 AKKyMYJISATODBI. (YPOK-KOH(pEPEHIHs)
JIEKTPUYECKUN TOK B PA3TUIHBIX
C)
29 cpenax. [Ipumeps! aeictBus
AJIEKTPUYECKOTO TOKA.
OnexTpuueckas nens. Hanpasnenue
30 AIIEKTPUYECKOTO TOKa
31 Cuita Toka.
Pemenue 3a1auy Ha onpeeieHne CUITbI
32 TOKa
Jlabopamopuas paboma Ne 4 «Coopka
33 NeKMPUYeCcKoU yenu u usmepenue
CUTIbL MOKA 8 PA3IUUHBIX ee YUACKAX ).
34 DIEKTPUUYECKOE HAMPSIKEHHUE
Pemenue 3a1ay Ha onpeneneHue
35 HaMpsDKEHUS B AIEKTPUYECKOM Lenu
Jlabopamopnas paboma Ne 5
36 "U3zmeperue nanpaxceHus Ha
Pa3uuHbIX yyacmrax yenu'"
DNEKTPUYECKOE COMPOTUBIICHUE. 3aKOH
37 Owma.
38 Jlabopamopnas paboma Neb




«H3mepenue conpomuenenus npu
nomowu amnepmempa u
80ILIMMEMPAY.

Jlabopamopnas paboma Ne7
«Pezynuposanue cunvt moxa

39
peocmamomy.
Pemenue 3agau Ha onpeneneHue
40 I1apaMeTpOB JIEKTPUYECKON LENN
Pacuer conpoTuBieHns MPOBOIHUKA.
41 Pemrenne kauecTBEHHBIX 3a/1a4
Pemrenne 3aga4 Ha IpUMEHEHNE 3aKOHA
42 Oma 114 yyacTka 1enu
ITocnenoBarenpHOE U NapaAIEIBHOE
43 COCIMHEHUE NTPOBOHUKOB.
ConpoTusienue npu
44 IIOCJIEOBATEILHOM U NIApAJUIEIbHOM
COCIMHEHUH ITPOBOIHUKOB
Pemenue 3anay Ha pacuer
45 AIEKTPUYECKUX LIENEN.
PaboTa 1 MOLTHOCTH JEKTPHUUECKOTO
46 ToKa. 3akoH J[xoyns - JleHna.
47 DNEeKTpUUECKNE HAarpeBaTelIbHbIE




puOOpHI

Jlabopamopnas paboma No§
«H3mepenue pabomol u mowHocmu

48
anekmpuiecko2o mokay. I'b
[ToBTOpUTENBHO-0000IaOIINN YPOK
49 1o Teme «Pacder xapakTepHUCTHK
BIEKTPUYECKUX LIETICI
Pemenue 3agau no teme «Pacuer
50 XapaKTEPUCTUK DJIEKTPUUECKUX LIeTIeH»
KonrpoJubHnas padora Ne3 o reme
«JuekTpuuyecKuil Tok. Pacuer
51 XapPaKTEePUCTHK 3JIeKTPHYECKHUX
nenein»
MarauTHO€ 1oJie MPSIMOJTMHEHHOTO
52 TOKA.
53 MarHuTHO€ 1oJie KaTYIIKHU C TOKOM.
ITocTrostHHBIE MarHUTBHI. MaruuTHOE
54 rnoJje 3emMiu.
JlelicTBUE MarHUTHOTO MOJIS Ha
55 IIPOBOJHUK C TOKOM.
DneKTpOoABUTATEIH.
56 Cucrema orcuera. [lepemerenue.

HepeMemeHI/Ie 1 OIIMCaHUEC JIBHUIKCHUS.




I'paduueckoe npeacraBieHue
MIPSIMOJIMHENHOTO PABHOMEPHOTO
JABMIKCHUA.

57

CkopocTb Ipu HEpaBHOMEPHOM

JBIKCHUH.
YckopeHue u CKopocThb Ipu
58 PaBHOIIEPEMEHHOM JBUKEHUU
[lepemenienue npu paBHONEPEMEHHOM
59 JBIDKCHHH.
Pemenue 3aga4d mo reMe «OCHOBEI
60 KHHEMATUKI
KonTpoabHast padora Ne4 mo teme
61 «OCHOBBI KHHEMATHKI
62 Wuepuus u nepssiil 3akoH HeroTOHA.
Bropoii 3akon Herotona. Tpertuii 3akoH
63 HeroTona
Pewrenue 3aga4 Ha npuMeEHeHUe
64 3akoHOB HproTOHA
65 Nmnynsc cunbl. UMitynbe Tena
3aKOH COXpaHEHUsI UMITYJIbCA.
66

PeakTtuBHOE ABMKEHUE.




67

Pemrenne 3agau mo reme «OCHOBEI
JAHAMUKHN

68

NUTOTI'OBLIA YPOK

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

15







