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MOSACHUTEJIBHASA 3AININCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K pe3ysibTaTaM OCBOECHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MPEToaBaHus ydeOHoro npeamera « Du3uka.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[TporpamMMma o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3yYCHUS TeM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU pabouell mporpaMMBl 10 y4eOHOMY IIpEeIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUYHYIO0 KapTUHY MHpa, MPEIOCTaBIsieT Haubosee sICHbIe
oOpa3ibl MPUMEHEHUsI HAYYHOr0 METO/a MO3HaHUs, TO €CTh Ccrnoco0a MoJydyeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHUU ECTECTBEHHOHAYYHOH TI'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIIEIOBAHMUS;



HHTCPIIPCTUPOBATL JAHHBIC U UCITOJIb30BATh HAYYHBIC JJOKA3aTCJIbCTBA JIJIA
IMOJIYYCHUA BBIBOJOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTeNnbHBIX oOpranu3anmusx Poccuiickoit @enepauuu, peamu3yONIHX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METOE TO3HaHUS M (hOPMUPOBAHHE
HCCIIEIOBATENECKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHrE TPEACTABICHUNA O poiu (DU3UKK N7 Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3THX Ieliel MmporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETEHUE YMEHHI ONMUCHIBATH U OOBACHATH (DU3UUYECKHUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacUYeTHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBbIC HCCIIECIOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepamu TpodeCCHOHATIBHON JIESITEILHOCTH, CBI3aHHBIMHU
C (uU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



Oo0111ee yuCIo0 4YacoB, pEeKOMEHIOBAHHBIX JJIsl U3y4eHUs (PU3UKH Ha Oa30BOM
ypoBHe B 8 Kitacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipennaraemselii B mporpaMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OIBITOB SIBIISIETCS PEKOMEHATENFHBIM, YUUTENb JIEaeT BHIOOP MPHU MPOBEACHUU
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
00yJaromuxcs, CIUCKa SKCIIEPUMEHTANBHBIX 3aJaHHi, MpeajaraeMblx B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

TenJioBble sAIBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnmueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KalWUIIPHBIE SBICHUS. TeIIoBOe pacliupeHUe U CKaTHE.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi 3Heprus. CrnocoObl HW3MEHEHHS BHYTPEHHEH OJHEpPruu:
TEeIUIonepeaaya u CoBeplieHre padboTel. Buapl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIUA, U3JIyYCHUE.

KonunuectBo Temnotel. YaenbHas TEMIOEMKOCTh BeleCTBa. TemaooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJenbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHSI.

BrnaxHocTts BO3myXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotel TeroBbix apurareneit KIIJ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aLIUTA OKPYKAIOLIEH CPEIBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenue nuddysun.

3. HaOmronenue siBineHu cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.

4. HaOmroieHre TeraoBoro pacuiupeHus Tell.

5. M3MeHeHue naBneHus raza Nnpu M3MEHEHUU OObEMa U HArpeBaHUU WIIH

OXJIaXKICHUH.

6. [lpaBuiia u3MepeHUs TEMIIEPATYPHI.

7. Bunsl Tenmonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMH CUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHbIX BEILIECTB.

11. HabnrogeHue KUneHus.



12. HabnrogeHue nocTosHCTBA TEMIEPATypPhl IPU TIaBICHUH.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHl TI0O HAONIOACHHWIO TEIUIOBOTO PACIIUPEHHS Ta30B, JKUIKOCTEH H

TBEPABIX TEIL.

4. OmnpenesneHue NaBIeHHs BO3AyxXa B OaJJTIOHE MINPUIIA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH [IaBJICHUS BO3yXa OT €ro
00BbEMa U HArPEeBAHUS WM OXJIAXKICHUS.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTypPhI.
7. HaOmionenue wu3MeHeHUsT BHYTPEHHEW OSHEpPruM Tella B Pe3yJibTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBaHue SIBJICHUS TEIUIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU U

ropsiYer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJAOM  IIPHU

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHre yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpeiesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHne yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

DJIeKTpU4YecKre U MATHUTHDIE SIBJICHHS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUYEcKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mnossd. [IpuHumn
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEHN (Ha KAYECTBEHHOM YPOBHE).

Hocutenu sneKTpuyecKkux 3apsioB. DJIEMEHTAPHbBIA SJICKTPUUECKUM 3apsil.
Crpoenne aroma. IIpoBOIHMKM W  JIMDJIEKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOrO TOKa.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBoeE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpuyeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBjieHHE MPOBOJHMKA. Y ACIbHOE COMPOTHUBJICHHE BemiecTBa. 3akoH OMa
I ydacTka nenu. [locinegoBarenbHoe U mapajuieIbHOE COEIMHEHHE MPOBOIHUKOB.



PaGora u MOIIHOCTH 3JEKTpUUYECKOro Toka. 3akoH Jxoynsa—Jlenna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBHUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM M €ro 3HadyeHHWe I KU3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE M0JI€ NIEKTPUUYECKOro Toka. [IpuMeHeHne 3J1eKTpOMarauToB
B TeXHUKE. J[€fICTBHE MarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM. DJIEKTPOBUTATEIb
MIOCTOSTHHOTO ~ TOKa. VICHoOJIb30BaHHWE  3JIEKTPOJBHUIATENIE B  TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @apajies. SIBneHre dIeKTpoMarHuTHON uHAyKIuu. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS ANEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMY HA BO3OOHOBIISIEMbIX UCTOUHUKAX YHEPTUH.

Jlemoncmpayuu.

DneKTpu3anus Tel.
JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPKEHHBIX TEI.
Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst HHAYKIIUS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3mepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HAMPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUHN.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICIICHUS MTOJOCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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. OneIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

. JleicTBHE MarHMTHOTO IMOJISI HA MPOBOHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sABiIEHUS 2IEKTPOMATHUTHONW UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HamNpaBJ€HUS HWHIYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBEHMSI.

. DNEKTPOreHepaTop NOCTOSTHHOTO TOKA.
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Jlabopamopnvie pabomul u onvimeal.

1.

o u k~ow

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITel MO HAOMIONECHUIO HJIEKTPU3AIMUM Tel MHAYKIUMEH U TpHu
COMPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKHA U
JTUBJIEKTPUKHU.

COopka 1 mpoBepKka paboThI IEKTPUICCKOM IIEMH TTOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHue CUIIbI TOKA.

W3mepeHne U peryJmpoBaHUE HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYILIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHUS U MaTepHaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCJIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisg CWIbl TOKa MPU MAPAJIEITLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Omnpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB MPU UX O0bETUHECHUU
U pa3JieJICHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aHMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITpaBJICHUsI TOKA B KaTYIIIKE.
N3yueHne nercTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
KoncTtpynpoBanue u uzydeHue paboThl JJICKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnbITEl 1O HKCCIIEIOBAHUIO SIBICHUSI AJIEKTPOMArHUTHOW WHAYKIWU:
UCCIICIOBAaHUE W3MEHEHUM 3HAYCHHS W HaINpaBJICHUs WHIYKIIMOHHOTO
TOKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus Gu3MKU Ha YpOBHE OCHOBHOI'O 00IIEro o0pa3oBaHMUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILLIEHUE K JTOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMINOKY
Y TAKOI'0 %€ NpaBa y APYyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTH€ B pEUICHUM NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQECCUil, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0ylacTH OKpy’Karolel cpeapl, TUIAaHUPOBAHUSA IIOCTYIIKOB M OLIGHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (HPU3UUYECKON HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUIIOTE3BI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHME aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBS3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OLEHKAa CBOMX JCHUCTBHUH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOIIylH Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT copMupoBaHbl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aeiicTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHMSI JIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pACCMAaTPUBAEMBIX (paKTax,
JAHHBIX W HAOJIIOICHUSAX, OTHOCAITUXCS K (PH3UICSCKUM SIBIICHUSM;
BBISBJISITh TPHYNHHO-CJICJACTBEHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHUI M ITPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEIIbHO BRIOMPATH CIIOCO0 pelieHust yaeOHOU PU3HUecKoit 3a1auu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIICHHS, BBIOOpP Hamboee
HOJIXOJISIICTO C YYETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIB30BaTh BOIPOCHI KaK MCCIIEA0BATEIbCKUII HHCTPYMEHT MTO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABICHNUS,

CaMOCTOATENLHO  BBIOMpATh ONTUMAIBHYIO (GOPMY TIPEICTaBICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7€ OOCYXIEHHUS Yy4eOHOro MaTepuayia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpiKaHHE
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3INYUE U CXOACTBO MMO3UIIHIA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEACTABIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3MYECKOTO OMBITa
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPH PEIICHNN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITOJIHATH CBOIO 4acThb paOOThI, TOCTUrasi KAYECTBEHHOI'O pe3ysbTara 1o
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/1bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBLIC yqeﬁﬂble IleﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpynmoi);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN NHTENJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSACHATh NPUYMHBI  JOCTWXKEHUS (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHUS
(Gu3NyecKoro UCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYTOro YeJOBeKa B X0JI€ CIOpa WU JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYToOro;
IpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpHU pEeIIeHUH (PU3UUECKUX 3a/1ay WIN
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy 00yueHus B 8 kjacce npeMEeTHbIC pe3yJibTaThl HA 0230BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
amop(HBIC TeJa, HACHINICHHBIA W HEHACHIIICHHBIA Iap, BIAXHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUTATElNb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, HIEKTPUIECKOE MOJIEe, MPOBOIHUKHI
U JIUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUUYECKUI TOK, MATHUTHOE T0JIE;
pas3iuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepesaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KANIWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTa/UIM3anus (OTBEpJEBaHHUE), KHIICHUE,
Terjonepeaaya (TEnI0mpOBOHOCTD, KOHBEKIIHS, H3JIyYEHHUE),
AIEKTPU3ALMS TEJ, B3aUMOJICCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO MOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsT UHIYKITUS)
[0 ONHUCAHMI0O UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX  (PU3MYECKUX  SIBJICHUM B
OKpY)KalolleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTaJUIbl B mOpupone, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUICCKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend NoIr0COB, POJIb MATHUTHOTO MOJIS J1s )KM3HU Ha 3eMJie,
MOJISIPHOE CHSIHUE, TIPU ITOM TIEPEBOJUTH MPAKTUUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATH CYIICCTBEHHBIC CBOMCTBA (MpU3HAKH) (HU3UUYSCKHUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbu3nyecKkre BEIWUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
TUIaBJICHUS, yJelbHAas TeIuIoTa NapooOpa3oBaHMs, yJeldbHas TeIuioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MAIIIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3/1YyX4a, JICKTPUUECKUM 3apsil, cuia
TOKa, DJJICKTPUUYECKOE HAMNpPSKEHUWE, COINPOTHUBIICHUWE  ITPOBOJHUKA,
yIEIbHOE COMPOTHUBIICHHUE BEIECTBA, Pa00Ta M MOITHOCTH JICKTPUIECKOTO
TOKa), TPU OMHCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICTT
HCIIOJIb3YEeMbBIX BEIMYHMH, 0003HAYEHUS U €IUHUIIBI (PU3NUECKUX BEIUYHUH,
HaxoJUTh (HOPMYJIBI, CBS3BIBAIOIIME JAaHHYIO (DU3UYECKYIO BEJIUYUHY C



JIPYTUMU BEIMYUHAMH, CTPOUTH TpadUKHA W3YyUYCHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEIIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTpOEHHUS BEIleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa i1l yJacTKa LENu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IPU ITOM J1aBATh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHUYECKOE BHIPAXKECHHUE,
OOBSCHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyalHil MNPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTEpa: BBIABISTH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUThH OOBSCHEHUE U3 1—2 JOTrMYECKUX
IaroB C ONOpod Ha 1—2 W3Y4YEHHBIX CBOWCTBA (PUBMUYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalli3a
YCJIOBHUSL 3aJladyd 3alKChIBaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX JUISl pelIeHus 3ajladyd, BbIOUpATh 3aKOHBI U (HOPMYIIBI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIYYeHHOE 3HaUCHHUE (PU3NYECKON BETUYMHBI C U3BECTHBIMH JIAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEUIUTh NpPU MOMOUIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IIPAaBUJIIBHOCTh IOPSIKA
MIPOBEJCHUSI UCCIIEI0BaHUs, €1aTh BHIBO/IBI;

MPOBOJUTH OMBITHI MO HAOMIONCHHUIO (U3UUECKUX SBJICHUM WU
(bu3MYECKUX CBOMCTB Tel (KamWJLUISPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT IBETa W3JIydarollel (MOrjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJIBI OT TeMIEPaTypbl KUIKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI W B3aUMOJCHUCTBUE
DIEKTPUYECKUX 3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TI0JI€H TIOCTOSTHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJiE HAa MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHMTa,
CBOMCTBa DJEKTPOJBHUTATENSI TOCTOSHHOTO TOKa): (OpMyIHpPOBATH
pOBepsEeMbIE MPEINOJI0KEHHS, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000py10BaHUsI, OMUCHIBATH X0/ OIBITA U (DOPMYJIUPOBATH BHIBOJIHI,
BBITIOJTHSATDH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTU
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C WCIHOJIB30BAHMEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3WYECKUX BEIWYWH, CPABHUBATH PE3YIbTATHI
HU3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COFOTHOMN MOTPEITHOCTH;



IPOBOANTH UCCIEAOBAHNE 3aBUCIMOCTH OJTHOM (PM3MUECKON BEJIUUUHBI OT
Ipyrol C  HCHOJB30BAaHHUEM TNPSIMBIX HM3MEPEHUH  (3aBUCHMOCTD
COIMPOTHUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAM MOMEPEYHOTO
CCUCHUS U YACITHbHOTO CONMPOTUBIICHUS BEIIECTBA MIPOBOJIHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 TPOBOJHHMK, OT HAmNpsHKEHUS Ha  TPOBOJHUKE,
UCCIIEIOBAaHUE TOCJIEIOBATEIbHOTO U  MapajuIeIbHOTO  COETUHEHHIA
IPOBOJHUKOB): ITUIAHUPOBATh HCCIEOBAHHE, COOUpPATh YCTAHOBKY U
BBITIOJHATh WM3MEPEHUS, CIenys MPeOKEHHOMY IUIaHy, (UKCHPOBAThH
PE3YNIbTaThI MOJYYEHHON 3aBUCIMOCTH B BHJIe TaOIUI] U TpadUKOB, 1eTaTh
BBIBO/IBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

IPOBOJANTH KOCBEHHBIE HW3MEpPEHUs (PU3NYECKUX BeTUYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl MPEAJIOKEHHOU MHCTPYKIUH, U
BBIUUCIISATH 3HAUCHNE BEJIMYMHBI,

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPONCTB C OOPOM HA UX OMMCAHUA (B TOM YHCIIE: CUCTEMA
OTOTUICHHUSI JOMOB, THTPOMET), MapoBasi TypOrHa, aMIIepMETp, BOJILTMET),
CUETUMK DJIEKTPUUYECKOM DHEPTUHU, DIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKUE
IpeIOXPaHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
busznyecKkre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HU3MEPHUTEIbHBIC
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUJIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, [BUTATENb BHYTPEHHETO CropaHwus,
DIIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl JJICKTPHUUECKUX IIeTe ¢
MOCIIEI0BATEIHHBIM U MApaAJIJICIbHBIM COSTUHEHUEM JIEMEHTOB, pa3indast
yCIIOBHBIE 0003HAYCHHSI JIEMEHTOB AJIEKTPUICCKUX LIETIeH;

OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHOOpPMAIIMIO O  MpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecrieueHus] 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEeH cpejie;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
WuTepHere, Ha OCHOBE HMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHUSA



JIOTIOTHUTETIbHBIX UCTOYHUKOB BBIJICIATH HH(DOPMALIHIO, KOTOpAs SBIAETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JaUTepaTypy PU3MUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu IHTepHeT, Biaxerb NpUEMAaMHM KOHCIIEKTUPOBAHMs  TEKCTa,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
0000mas uHGOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTrO
COJIEpKaHUs, B TOM YHCJIE IyOIMYHO NPEACTABIIATh PE3YJIbTAThI IPOEKTHOU
WJIM UCCIIEA0BATENIBCKON AEATENBHOCTH, IIPA 3TOM I'PAMOTHO UCIIOJIb30BATh
U3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeieiTh OOA3aHHOCTH B TpPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTh 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
NEeSATEIbHOCTh IPYIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJCICTBUE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(IUKTHI.



TEMATHYECKOE IINTAHUPOBAHUE
8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne ni/m P Kourposbnble IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3pen 1. TenioBble iBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 httos://m.edsoo.ru/7fA181ce
bubmuorexa [JOK
12 Terumoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHCCRHIN TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
23 Marmutisie Apetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UIEKTPOMArHHTHAS HHAYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PezepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce




HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcsbl
OCHOBHBIE TOJ0KEHUS
MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
1 1 02.09
TEOPHUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1 04.09
Monenn TBEpIOTO, KUIKOTO U
3 ra3o00 asﬁolio COCTOSTHUI 1 09.09 brbmmorexa LTOK
p ' https://m.edsoo.ru/ff0a540e
BEIIECTBA
OO®bsicHeHHE CBOICTB TBEPOTO,
JKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMH BELIECTBA HA OCHOBE 1 11.09
ITOJIOXKEHUN MOJIEKYJIIPHO-
KUHETHYECKOU TeOpUn
5 Kpucrannnueckue u amopgHsbie 1 16.09 bubmuorexa [IOK
Tena ' https://m.edsoo.ru/ff0a5800
5 CMaunBaHue U KanWIISIPHOCTD. 1 18.09 bubmuorexa [IOK
IToBepXHOCTHOE HATSKEHUE ' https://m.edsoo.ru/ff0a5530
bu6 OK
7 TennoBoe pacIIMpeHHe U CxKaTUe 1 23.09 nommoreka I

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b TEMIIEPATYpPbl

8 CO CKOPOCTBIO TETJIIOBOTO JIBHKEHUS 25.09
YaCTHIL

9 Buytpennss sneprus. CriocoOsr 30.09 bubnuoreka [JOK
U3MECHEHUS BHYTPEHHEW DHEPIUu https://m.edsoo.ru/ff0a5c60

bu6nmmorexa [IOK

10 Bt Teruionepeatin 02.10 https://m.edsoo.ru/ff0a6412
Ypok-koHpepennus "[Ipaktuueckoe

11 HCIOJIb30BaHUE TEIJIOBBIX CBOMCTB 07.10 bubnuoreka [{OK
BEILIECTB U MATEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
KonuuectBo Temnotsl. Y aenbHast bubnuoreka [{OK

12 09.10
TEIMIOEMKOCTb https://m.edso0.ru/ff0a6976
VYpaBHeHHE TEIIOBOTO OanaHca. BuGmiorexa [OK

13 TennooOMeH u TEII0BOE 14.10 httos://m.edsoo.ru/ff0a7088
paBHOBecCHE
JlaGopaTtopHnast pabota

14 "UccnenoBanue siBICHUS 16.10 bubmmoteka IIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOM U ropsiueit BoAbI"
Pacuer KonnuecTBa TEIJIOTHI,

15 HEO0OXOIMMOTO JIJIsi HarpeBaHUs 21.10
TeJa ¥ BBIICTSIEMOTO UM TIPU
OXJIAKICHUH
JlaGopaTtopHnast pabota

16 "Onpenenenne yaeiabHOU 23.10 bubmorexa HOK

TEIJIOEMKOCTH BenlecTna"

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

DHeprus TomiMBa. Y ieiabHas

bubnunorexa LIOK

17 06.11
TEIJIOTa CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAEBaHUE
18 KPUCTAUIMYECKUX TeJl. Y IeJIbHast 11.11 bubmorexa HOK
P de ' https://m.eds00.ru/ff0a71d2
TEILIOTA IIABJICHHUS
JlaGopaTopHnas pabota
19 "OnpeaeneHue yaeIbHON TEIIOThI 13.11 bubmorexa LIOK
pea y"z[ ' https://m.edsoo.ru/ff0a72fe
IJIaBJICHUS JIbJa
20 [TapooOpa3oBaHue U KOHICHCALIUS. 1811 bubmmoreka [JOK
HWcnapenue ' https://m.edsoo.ru/ff0a740c
Kunenwue. ¥ aenpHas TemioTa
1mapooOpa3oBaHMs U KOHJICHCAITHH.
21 3a§I/ICI/If/IOCTL TeMIepaTypsbl 20.11 bubmotexa [IOK
patyp ' https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
BnaxnocTs Bo3ayxa. JlaboparopHas
29 pabora "Omnpenenenue 2511 bubmuoreka [JOK
OTHOCUTEIHHOUN BIAXKHOCTH ' https://m.edsoo.ru/ff0a7628
BO3/1yXa"
23 Pemenue 3agau Ha onpeneneHne 2711
BJIQXKHOCTH BO3/IyXa
[IpuHIMIBEL PaOOTHI TETLTOBBIX
24 nsurareneif. [lapoBas TypOuHa. 02.12
JlBurarens BHYTPEHHETO CrOPaHUS
KII/I TersioBoro aBuraTessi. 56 OK
25 TennoBble ABUraTEeIN U 3alIUTa 04.12 nbnuorexa I

OKpYKarolle cpeabl

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IIPEBPALLICHUS
SHEPTUH B TEIUIOBBIX MPOLIECCax

09.12

27

[ToaroroBka K KOHTPOJILHOU padboTe
o TeMe ""TernnoBble SIBICHUS.
N3MmeHeHne arperaTHbIX COCTOSTHUM
BemiecTna"”

11.12

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

29

KoHTpoinbHas pabora 1o Teme
"TerutoBele ABIcHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHUH BemiecTa"

Onexrpuszanus Ten. JBa poga
ANEKTPUUYECKUX 3apsI0B

16.12

18.12

bubnuoreka [{OK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenoBanue
"OnekTpu3anus Tea UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"

23.12

31

32

33

34

B3anmoneincTere 3apsyKeHHBIX Tell.
3akon Kymnona

DNEKTPUYECKOE TOJIE.
HanpsokeHHOCTB 2IIEKTPUUECKOTO
nosist. [IpuHIMn cynepnosunun
SJIEKTPUYECKUX MOJIEH

Hocurenu snekTpudeckux 3apsaos.
OnemeHTapHbIN 3apsan. CTpoeHue
aToMa

[IpoBOAHUKYN M THUANEKTPUKH. 3aKOH
COXpaHEHHUs IJIEKTPUUYECKOTO 3apsiia

25.12

13.01.26

15.01

20.01

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a87e4

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a8a0a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemienue 3amau Ha mpUMEHEHHE
CBOMCTB 3JICKTPUUYECKUX 3aPSI0B

22.01

bubnunoreka LIOK
https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DNEKTPUYECKUN TOK, YCIIOBUS €TI0

bubnunorexa LIOK
. 27.01

36 CyWeCTBOBaHHA. MICTOHMKA https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA
bubnunorexa LIOK
7 i 29.01

3 JICHCTBI STEKTPHNECKOro TOKa https://m.eds00.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue

38 AIIEKTPUIECKOTO IOJIS Ha 1 03.02
MPOBOJHUKHU U JUAIEKTPUKHU"

DIIEKTPUUYECKHUI TOK B METAJLIaX, bubnnorexa [JOK

39 05.02
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DnekTpuyeckas Lemb U e€ 10.02
COCTaBHBIEC YaCTH
Cwuiia Toka. JlabopaTtopHas pabora

41 "N3mepeHue u peryaupoBaHuE CUIIbI 0.5 12.02 bubmmorexa [TOK

| P peryimp ' ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOoe HaMpsKEHHE.

42 Bonsr™etp. JIaboparopnas padota 05 17.02 bubmuoreka [JOK
"N3MepeHue U peryinpoBaHue ' ' https://m.edsoo.ru/ff0a9el14
HanpspkeHus"

ConpoTHuBiIeHNE MPOBOTHUKA.
43 vy eibﬁoe corr OTI/II)BJ'IeIiIII/Ie 19.02 bubmorexa HOK
g p ' https://m.edsoo.ru/ff0aa738
BEIIEeCTBA
JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUYECKOTIO Bu6 OK
44 CONPOTHUBIIEHUS ITPOBOIHHUKA OT €r0 1 24.02 nosmoteka Il

JUTMHBI, TJIOIAAH [TONEPEeYHOro
ceyeHus U marepuaina”

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3aBUCUMOCTDH CHJIBI TOKA OT

bubnunorexa LIOK
45 .3 0] 26.02
HATIPACHHA. SAKOH LIMa T https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH CHUJITbI
46 TOKa, HJIYIIETO Yepe3 Pe3UCTop, OT 03.03 bubmmorexa [JOK
> AV pesp P ' https://m.edsoo.ru/ff0aa04e
COIMPOTUBIICHUS PEIUCTOPA U
HamnpspKeHUs Ha pe3uctope”
47 [TocnenoBarenpHOE U apalIeIbHOE 05.03
COCTMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
MpaBUJIA CIIOKEHUS HAIIPSKEHUI bubnnoreka [JOK
48 10.03
MIPY MOCIE0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopatopHas pabota "IIpoBepka
IIPaBWJIA AJIs CUJIBI TOKA IIPU bubmuoteka [IOK
49 12.03
MapajuIeIbHOM COEAUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha MpUMEHEHHE
50 3akona OMa aj1d pasInyHOTO 17.03 bubmorexa LIOK
P ' https://m.edsoo.ru/ff0aaf8a
COETMHEHUS IPOBOIHUKOB
Paborta 1 MomHoOCTH
51 ANEKTPUUECKOr0 TOKA. 3aKOH 19.03 bubmorexa [JOK
P ' ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGopaTtopHnast pabota Eubs OK
52 "Onpenenenue paboThl 1 MOIITHOCTH 24.03 nonmotexa I1

3JIEKTPUYECKOro ToKa"

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

53

DIIEKTPUUECKHE 1IETTH U
NOTPEOUTEITN AIEKTPUUECKON
sHepruu B ObITY. KopoTkoe
3aMBbIKaHHE

26.03

bubnunorexa LIOK
https://m.edsoo.ru/ff0ab660

54

ITocTossHHBIE MAarHUTHI, UX
B3aUMOJIENCTBUE

07.04

55

56

VYpok-uccnenosanue "N3yuenue
[IOJIEH ITOCTOSIHHBIX MAarHUTOB"

MaruutHoe nosie. MaruuTHoe noJie

3eMiIH U €ro 3HaYeHue IS KA3HU
Ha 3emie

09.04

14.04

bubnuoreka [{OK
https://m.edsoo.ru/ff0ac3d0

bubnunoreka LIOK
https://m.edsoo.ru/ff0acOba

57

[ToaroroBka Kk KOHTPOJIBHOM padoTe

10 TeMe "DJIEKTPUUECKHE 3aps/bl.
3apsKEHHBIE TeNla U UX
B3auMoaencTsus. IlocTtoaHHbIN
JNEKTPUYECKUH TOK"

16.04

bu6mmoteka IIOK
https://m.edsoo.ru/ff0abd2c

58

59

KonTposabHas padbora no teme
"DnexkTpudecKkue 3apsabl.
3apsKEHHBIE TeNla U UX
B3auMoaeucTsus. IlocTosHHbIN
AIIEKTpUYECKHi TOK" /
Bcepoccuiickas npoBepoyHas
pabota

PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "TloCcTosIHHBIM
ANIeKTpUYEeCKHii ToK" /
Bcepoccuiickast mpoBepoyHas
paborta

21.04

23.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

bubnunorexa LIOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6

60

OmneiT OpcTena. MaruuTtHoe nose
3JIEKTPUUECKOro Toka MarHuTHoe
H0JI€ KaTyIIKU C TOKOM

28.04

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac1d?

61

[IpuMeHenue 31eKTPOMarHuToB B
texauke. Jlaboparopuas pabota
"N3y4yeHue NeicTBUS MAarHUTHOTO
T10JIs1 Ha MPOBOJHUK C TOKOM"

0.5

30.04

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOABUTaTEb IIOCTOSIHHOTO
TOKa. Mcnone3oBanue
AIIEKTPO/IBUraTes e B TEXHUUECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopaTopHnas pabota
"KoHcTpyHnpoBaHue U U3yyeHue
paboThI neKkTpoaBUraTens"

05.05

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86c

63

Omnbrter @apazes. 3akoH
AIIEKTPOMATrHUTHON UHIYKITUH.
IIpaBuio Jlenua

07.05

64

OnektporeHeparop. CrocoOs
MOJIYYEHUS DIIEKTPUIECKON
SHEPIruH. DIEKTPOCTAHLINN Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPrUu

12.05

65

66

[ToaroToBka K KOHTPOIBHOM paboTe
10 TeMe "DIIEKTPUUYECKHE U
MarHUTHBIC SIBICHUS"

KonTtponbHas pabora o Teme

"DNeKTpUYECKUE U MATHUTHBIE
sBICHUS"

14.05

19.05

bubnunoreka LIOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

PesepBHblit ypok. Pabora ¢

bubnunorexa LIOK

67 TeKCTaMI;I 1o Teme "TertoBeie 1 21.05 httos://m.edsoo.ru/ffoaccse
SIBIICHHS
PesepBHblit ypok. Pabora c
68 TEKCTaMHM 110 TemMe "MarauTHbIe 1 26.05
SIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e

IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

8 KUIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

11

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

HCIIOJIBb30BAaTh ITIOHATHUA

1.2

13

pas3iindaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue SBJICHUS B IPUPOE,
IIPY 3TOM NEPEBOAUTDH NMPAKTUUYECKYIO 337auy B yUE€OHYIO, BbIIEIATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PUINUECKUX SIBICHUI

14

OINUCHIBaTh M3Yy4YECHHBbIE CBOWCTBA Tel W (PU3MUYECKUE SIBICHMS,
UCIIONIb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPakTOBaThb  (U3NYECKUH  CMBICT  HCHOJb3YEMBbIX  BEIMYHH,
0003HAaUYEHUsSI W E€OUHUIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MUECKYI0 BEIMYUHY C
JPYTMMHU BEJIMYMHAMU, CTPOUTH I'paUKHU U3YUEHHBIX 3aBUCUMOCTEN

(bHSI/II-ICCKI/IX BCJINYHMH

1.5

XapaKTCPU30BaATh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IG SAIBJICHUA U IMPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OTOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/IPOBKy 3aKOHa M 3alMucCbiBaTb €ro MaTréMaTHYCCKOC

BBIPAKCHUC

1.6

OO0BSCHATH (hM3HUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalMuil IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 morMyeckux maroB ¢ MOMOIIbIO 1 — 2 M3y4EeHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUH, (PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH




1.7

pemarb pacy€THbIe 3a1a4u B 2 — 3 IEUCTBHS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIbl, CBsi3pIBatONME (DU3MYECKHE BEIMYMHBI: HA OCHOBE
aHaJlM3a YCJIOBMS 3aJjauM 3alUCBIBATH KPATKOE YCIOBUE, BBISBIISTDH
HCOOCTATOK MHAaHHBIX JIA PCIICHUA 3aadu, BBI6I/IpaTB 3aKOHbI U
(dbopMyIibl, HeoOXoIUMBIE AJisi €€ pelleHus, MPOBOAUTh PAcU€Thl U
CpaBHHUBATL IIOJIYYCHHOC 3HAYCHHC (1)I/I3I/I‘ICCKOI71 BCIIMYHUHBI C

HU3BCCTHBIMHU JaHHBIMU

1.8

1.9

PpacCIiio3HaBaTb HpO6HeMBI, KOTOPBIEC MOXHO PCUIUTH IIpHU IIOMOIIU
(1)I/I3I/I‘-IGCKI/IX MCTOJOB, HCIIOJIB3YysA OHNHWCAHHUC HCCJIICIOBAHUA,
BBIACIIATDH ITPOBCPACMOC IMPCAIIOTIO0KCHUC, OUCHUBATDL ITPABUJIBHOCTD

nopAAKa IMpoBCACHHA UCCIICAOBAHUA, ACTIATh BHIBO/IbL

MPOBOJIUTH OTMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SBICHUN WM
¢buznueckux  CBOWCTB  Tei:  (GOopMynHpoBaTh  MPOBEPSIEMBIE
NPENOoI0KEeHUs, COOMpaTh YCTAaHOBKY W3  IPEAJIOKEHHOTO

O60py,[[OBaHI/I$I, OIIMCBhIBATh X0/ OIIbITa U Q)OpMYHI/IpOBaTB BBIBOJbI

1.10

1.11

1.12

BBIIIOJHATh IPSMBIE M3MEPEHUs C HCIOJB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHHUBATH
pe3ynabTaThl  U3MEpEeHUM ¢  ydué€ToM 3aJaHHOM  aOCONIOTHOM

MOTPENTHOCTH

MPOBOANTh HCCIEAOBAaHUE 3aBHUCHUMOCTH OJHOW  (hu3HUecKoit
BEJIMYMHBI OT JAPYrOM C WCHOJb30BAHUEM MPSIMBIX H3MEPEHUI:
IJIAHUPOBATh HCCIENOBaHUE, COOMpPATh YCTAHOBKY M BBITIONHSTH
W3MEPEHHS, CIeays TPENJOKeHHOMY TIUIaHy, (UKCHUPOBATH
pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH B BHUJIE TaOIUIl ¥ TpaduKoB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM HUCCICAOBAaHUA

MPOBOJUTh  KOCBEHHBIE  HM3MEpPEHUsT  (DU3WYECKUX  BEITUYHH:
IUIAHUPOBATh ~ WM3MEpPEHHUs,  CcoOMpaTh  IKCIEPUMEHTAIBLHYIO
YCTAHOBKY, CIEIysl NPEIJIOKEHHOW HWHCTPYKIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYIOBAaHUEM

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOHM HA MX OINMCAHMS, HUCIOJb3Ys
3HaHUS O CBOMCTBAaX (PU3MYECKUX SBICHUH U HEOoOXOAMMBIE

(1)I/I3I/I‘-IGCKI/I€ 3aKOHOMCPHOCTHU




1.15

pacrno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPHUTEIIbHBIC
puOOPHI IO CXEMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIISITh CXEMBI
NMEKTPUYECKUX LENeld ¢ MOCIENOBATEIbHBIM W IapaJlJICIbHBIM
COCAMHEHUEM DJIEMEHTOB, pa3jnyas yYCJIOBHbIE OO0O3HAYCHHUS

OJIEMEHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

1.17

MPUBOJUTh TpUMEpHl (HaXoAWTh HH(MOpPMALKMIO O MpUMEpax)
MMPAKTUYICCKOT' O HUCIIOJIBb30BaHUA (1)I/I3I/I‘-IeCKI/IX 3HAHUU B
MOBCEIHEBHON JKM3HM JuIg oOecredeHus Oe30MacHOCTH IpHU
oOpameHuu ¢ TpubopaMHd W TEXHUYECKUMH YCTPOHCTBaMH,
COXpAaHEHUS 3[0POBbS M COOJIOACHHUS HOPM JKOJIOTHMYECKOTO
MOBEJICHUS B OKPYKAIOUIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu IHTepHET, Ha OCHOBE UMEIOIINXCS 3HAHUH U MTyTEM CpaBHEHHS
JOIIOJIHUTCIBbHBIX HMCTOYHHUKOB BBIJIACIATH I/IH(i)OpMaIII/IIO, KOTOpasa

SABJIICTCA HpOTI/IBOPC‘lI/IBOﬁ HJIA MOYKET OBITh HC,HOCTOBepHOﬁ

1.18

UCIOJb30BAaTh IPU BBHINOJIHEHUM Y4YEeOHBIX 33JaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOrO COJIEp’KaHUs, CIPAaBOYHbIE
MaTepuanbl, pecypcsl ceTd MHTepHeT; BianeTb NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3maBaTh COOCTBEHHBIE IHMCHBMEHHBIE W KpaTKHE YyCTHBIE
cooOmieHusi, 0000mas nHMGOPMALIUIO U3 HECKOJBKUX HCTOYHHKOB
(GU3NYIECKOTO CO/IEep)KaHUs, B TOM YHCIE MyOJMYHO TPEICTABIATH
pe3yabTaThl HPOEKTHOMN MIIM MCCIIE0BATENBCKOM JeITEeNbHOCTH, TIPH
9TOM TPaMOTHO MCIOJb30BaTh W3YYECHHBIM IMOHATUWHBIN anmapar

Kypca (I)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYIVICHUC HPGSCHTaHHeﬁ

1.20

MIPH BBIMOJTHEHUN YI€OHBIX MTPOEKTOB U UCCIIENOBAHUN (PU3HUECKUX
MIPOLIECCOB paclpeAessiaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAUTh 3a BBINOJHEHUEM IUIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBaTHO OILICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENBHOCTh TPYMNBI, BBICTPANBATH
KOMMYHUKAaTUBHOE  B3aMMOJICUCTBUE, MPOSBISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA




8 KUIACC

Kox Kon
IIpoBepsiemble 31eMEHTBI COAePKAHUSA
pasnesa 3J1eMeHTa
TEIUUIOBBIE ABJIEHU A
OCHOBHBIE TOJIOKEHUSI MOJIEKYIISIPHO-KUHETHYECKON
6.1 TEOPUH CTPOCHHS BemiecTBa. Macca H  pa3Mmepsl
' MoJieKya.  OMBITBI, TMOATBEP)KAAIONINE OCHOBHBIC
HOJIOKEHUS MOJIEKYJISIPHOKMHETUYECKON TEOpUH
Mogenmu  TBEPAOTO, IJKUAKOTO M Tra3o00pa3zHOro
6.2 cocrossHU# BemecTBa. Kpucrammyeckue u amopdHbie
Tena
OOBsicCHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpPHUH
6.4 CMaunBaHUe U KaWUISIPHbIE SBJICHUS
5 6.5 TemoBoe pacupeHue U CkaTHe
6.6 Temneparypa. CBsi3b TemmepaTrypbl CO CKOPOCTBIO
' TETUIOBOTO JIBFYKEHHSI YaCTHUI]
BuyTpenHsas ~ sHeprus. CrocoObl  M3MEHEeHHus
6.7 BHYTpPEHHEH »HEpruu: Terioneperaya U COBEpPIICHHE
paboThI
6.8 Bunst TETIoNepe1auu: TEIUIONPOBOAHOCTb,
' KOHBEKITHS, U3TyICHUE
KonnyectBo  TemnoTel.  YienbHas — TeIJIOEMKOCTb
6.9
BEIIIeCTBA
TennooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHne W  OTBEpAEBAHUE  KPHUCTALIIMYECKUX
. BEIIECTB. Y AeTbHAasl TEIUIOTA TUIaBICHHUS




6.12

6.13
6.14

[TapooOpa3zoBanne W  KoOHAeHcanus. VcmapeHwue.
Kunenue. VYnenpHas Ttemnora mnapooOpa3zoBaHUS.
3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JTaBJICHUS

BaaxnocTts BO3ayXa

3HCpI‘I/I$I TOIIJIMBA. y[[GJIBHaSI TCIJIOTA CTOpaHUA

6.15

[Tpunmunsr  pabotbl  TermmoBbix apurarenein  KITI
TEIJIOBOTO JBUraress. TeraoBble ABUraTelId U 3alluTa

OKpYXAaroIIel cpeibl

6.16

3aKOH COXpaHEHWs M TMpEBpallleHuss HHEPruu B

TCIUIOBBIX IIpOILECCax

6.17

[TpakTuyeckue pabOTHI:

OnpiThl 1O OOHApY)KEHHUIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO IPUTSKEHUS.

OnbITHl IO BBIPAIIMBAHUIO KPUCTAJJIOB MMOBApEHHOM
COJIM WJIM caxapa.

OnpIThl 110 HAOJIOJIEHUIO TEMJIOBOIO PACHIMPEHUs
ra3oB, JKUJIKOCTEU U TBEPIBIX TEIN.

Omnpenenenue naBiaeHus BO3Ayxa B OajuioHe MIMPUIIA.

OMBITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh JaBJICHUS
BO3J/lyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAXKICHHUSI.

[IpoBepka runoTes3bl JIMHEUHOW 3aBUCUMOCTH JIIMHBI
CTONOWKA >KHIKOCTH B TEPMOMETPUYECKOM TpyOKe OT
TEeMITepaTypHl.

HaGnronenne n3MeHeHnsl BHYTpEHHEH YHEPTUU Tela
B pe3ynbTaTe Terionepeaayd u paboThl BHEITHUX CHUIL.

HccnenoBanne  sBICHHUS ~ TEIIOOOMEHa  MpHU
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.

OnpeneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJOH TMpH TEIIOOOMEHE C HArpeThiM METAITHYeCKHM
HUATUHAPOM.

Onpenenenue yaeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue mnpoiecca ucnapeHus.




OnpeneneHHe OTHOCHUTEIBbHOM BIIaXKHOCTH BO3yXa.

Omnpenenenue yaeabHON TEIJIOTH TUTABICHUS JIbJIA.

6.18

@dusnyeckue SBICHUS B TPHPOJC: MOBEPXHOCTHOE
HAaTSDKEHME W KalWUIApHBbIE SIBICHUS B IPUPOJIE,
KpPUCTAILJIBI B IpUpo/Ie, n3inydenue ConHia, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHuueckue YCTpONCTBA: KaNWUISPBI, TMPUMEPHI
WCIIOJIH30BAHUS KPUCTAIIOB, KUJAKOCTHBI TEPMOMETD,
JATYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATC]Ib BHYTPECHHET'O CIr'OPpaHU.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanus Ten. [[Ba posa aIeKTpUIECKUX 3apsiioB
B3aumopeiictBue 3apspbkeHHbIX Ten. 3akoH Kynona

7.2 (3aBHCUMOCTB CHJIbI B3aMOJEHUCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEKIY TEIaMu)
DneKkTpruuecKkoe noJe. Hanpsok€HHoCTb

7.3 anekTpuyeckoro moas. IlpuHnun —cyneprno3uuuu
AIIEKTPUYECKUX IOJIEN (Ha KAUECTBEHHOM YPOBHE)
Hocurenn snexTpuueckux 3apsiioB. DJIeMEHTapHbIN

7.4 anexkTpuyeckuil 3apsia. Crpoenue atoma. IIpoBoaHMKH
U IUDJIEKTPUKHU

7.5 3aKOH COXpaHEHHS JIEKTPUUECKOTro 3apsiia

- OJIEKTPUYECKUN  TOK. YCIOBUS  CYLIECTBOBAaHUS

' AIIEKTPUYECKOr0 TOKa. MICTOYHMKM MOCTOSTHHOTO TOKa

[eiicTBus ANEKTPUYECKOTO Toka  (TemioBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUJIKOCTSAX U razax

- Onektpuueckas 1enb. Cuia Toka. DJIEKTPHYECKOE

HampsbKeHHe




CornpotuBieHune MIPOBOJIHHUKA. VY nenbHoe

7.9

COINPOTHBIICHUE BEILIECTBA
7.10 3akon OMa 11 yyacTKa Lenu

[TocnenoBarenbHOE UM IApaLIEIbHOE COCIUHEHUE
7.11

IIPOBOJHUKOB

PabGota M MOIIHOCTh 3JIEKTPHUUECKOrO0 TOKA. 3aKOH
7.12

Jxoyina — Jlenua

DNeKTpUYecKue LEeNu U MOTPEeOUTENH 3JIEKTPUYECKON
7.13

sHepruu B ObITy. KopoTkoe 3aMmblkaHne

ITocrositHHBIE MarHUTHI. B3anMonelicTBre OCTOSTHHBIX
7.14

MarHuToB

MaruutHoe mnosie. MarHuTHoe moje 3eMiIM U €ro
7.15

3HAYEHUE JUIS )KU3HU Ha 3eMile

OneiT Opcrena. MarHuTHOE TMOJ€ 3JIEKTPUUECKOTO
7.16

ToKa. [[puMeHenune 31eKTpOMariuToB B TEXHUKE

JlelicTBME MAarHUTHOTO MOJS HA MNPOBOJHHK C TOKOM.

DNEeKTpoABUTaTE b IOCTOSTHHOTO TOKA. Mcnonb3oBanue
7.17

AJIEKTPOJBUraTENIe B TEXHUUECKUX YCTPOMCTBAaX M Ha

TpaHCIopTe

OneiTel  @apages. SIBaeHWEe  ANEKTPOMAarHUTHOU
7.18

nHaykuun. [Ipasumno Jlenna

DNeKTporeHeparop. CniocoOsr MOJTy4YEHUs
7.19 NIEKTPUYECKOM  DHEPrHMM.  DJEKTPOCTAaHIMM  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHU

[TpakTuyeckue paboOTHI:

OnbIThI 1O HAOIOACHUIO STIEKTPU3ALUH TeJl UHYKIHEH

U TIPU COTIPUKOCHOBEHHUU.

HccnenoBanue [OEHCTBUS AJIEKTPUYECKOTO MOJIS Ha
7.20

MPOBOJAHUKY U TUNIICKTPUKHU.
COopka u mpoBepka padOTHI DIIEKTPUUECKOW IIETH
MIOCTOSTHHOTO TOKA.

W3mepenue u peryaupoBaHue CUIIbI TOKA.




W3mepenue U peryJIupoBaHne HallPsHKEHUS.
HccnenoBanue 3aBHCHMOCTH CHJIBI TOKa, HAYLIETO
4yepe3 PE3UCTOpP, OT CONPOTUBIEHHUS PE3UCTOpa U
HaIIpSDKEHUsS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD
IIEKTPUYECKOTO CONPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, ILIOIIAAH ITOIIEPEYHOr0 CEYEHUs U MaTepraa.
IIpoBepka mpaBwila CIOXKEHHUS HaNpsHKEHUH Ipu
IIOCJIEIOBATEIIbHOM COCAUHEHUN [JIBYX PE3UCTOPOB.
ITpoBepka npaBuia A CHIIBI TOKA MPU NapaAJIIICIIbBHOM
coeMHeHUu pesucropoB. OrmpeneneHue padOTHI
JNEKTPUYECKOTO TOKA, HIYILEr0 4Yepe3 Pe3UCTop.
OmnpeneneHne MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucrope. Hccnenosanue
3aBHCHUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpesarens.
HccnenoBanue MarHuTHOI'O B3alMOJICICTBUS
MIOCTOSIHHBIX MAarHuTOB. M3yuyeHue MarHuTHOIrO MO
MOCTOSIHHBIX MAarHUTOB TpH MX OOBEAUHEHUH U
paznenenun. MccnenoBanve 1eHCTBUS JIEKTPUUECKOTO
TOKa Ha MarHMTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI
B3aMMOJEHCTBHS KaTyIIKU C TOKOM ¥ MarHuTa OT CHJIbI
TOKa W HamnpaBlI€HUs TOKAa B Karymke. l3yueHue
JENCTBUS MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM.
KonctpyupoBanue u N3y4YeHUe paboThI
DIEKTPOABUIATES. N3mepenue KILJ
AJIEKTPOABUraTENIbHON  yCTaHOBKM.  OmBITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMarHuTHOU
WHAYKIMHU: HUCCIIEJOBAaHHE W3MEHEHUN 3HAueHUus U

HaIlpaBJICHUA UHAYKIIUOHHOTO TOKa

7.21

dusnyeckue SBICHUS B MPUPOAE: DIIEKTPUUYECKHE

ABIICHUS B aTMocdepe, OJICKTPUUYECTBO  KHUBBIX




7.22

OpraHU3MOB, MArHUTHOE TI0JIe 3eMIIH, Apeii( MOIOCOB,
POJIb MArHUTHOTO TOJIS JU1S1 )KU3HU Ha 3eMiie, TIOJIIPHOE

CHSIHHC

TexHuueckue ycTpONCTBA: JIEKTPOCKOI, aMIIepMETp,
BOJIETMETP, PEOCTAT, CUETUUK HIIEKTPUUYECKON SHEPTHH,
AIIEKTPOOCBETUTENbHBIE TMPUOOPHI, HAarpeBaTeIbHbIC
AIIEKTPOIPUOOPHI (mpumepsr), JJIEKTPUYECKUE
IPEJOXPAHUTEIH, JIEKTPOMArHUT, 3JEKTPOJIBUIATEIIb

IMOCTOAHHOTI'O TOKA, 'CHCPATOP IMIOCTOAHHOI'O TOKA




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U IIO3HABAEMOCTH SIBJICHUI NPUPOJIBI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucremMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOruil, 00 3BOJIIOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE POCCUHCKHX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBICHEHHE MTPOLECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHJAX MaTepuu (BEIIECTBO U TIOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
OpUpoabl  (MEXaHMYECKMX, TEIMJIOBBIX, D3JEKTPOMArHUTHBIX MU
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS 10 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYEecKoe SBJIEHUE; YMEHHME paclo3HaBaTh IPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUN B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenne ocHOBaMM TMOHSATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE UX JUIS pellleHusl y4yeOHbIX 3a/1ay;
YMEHHUE XapaKTepH30BaTh CBOMCTBA Tes, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECCKUAE 3aKOHBI

YMeHue omnuchiBaTh M3y4YeHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIB3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTI0IeHHSI TPABHJT 0€30MAaCHOTO TPyJa: HaOMoAeHHE (PU3HIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITENIbHO COOMPATh IKCIIEPUMEHTATbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIbITA U 3aIHUCHIBATh €T0 PE3YJIbTAThl, (HOPMYIUPOBATH BHIBODI;
MMPOBCACHUC MPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (1)I/I3I/I'-I€CKI/IX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYCHHBIE
pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

IMPOBCACHUC HCCIOXHBIX OSKCIICPUMCHTAJIbHBIX HCCHGHOB&HHﬁ;
CaMOCTOSITENIbHO COOHMpaTh JKCHEPUMEHTAJbHYI0 YCTaHOBKY U
IIpOBOAUTD HCcCiIeJ0BaHUuEC 110 HHCTPYKIUHU, MNpeaACTaBIATb
MOJIy4eHHBIE 3aBUCUMOCTU (DU3MUECKHUX BEJIMYMH B BHJIE TaOIUI U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHas Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XKUJAKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJENb aToMma,
HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHue oOBICHATh (PU3MYECKHE MPOLECChl U CBOICTBA Tel, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOoUTh OOBSICHEHHE C OMNOpPOM Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacué€THble 3aqaun (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINYECKUE
BEJIMYUHBI, B YACTHOCTH, 3allMCHIBATH KPATKOE YCIOBUE 3a1auH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HE0O0XOAUMBIE JUIs €€ PeLIeHHs, UCII0NIb30BaTh CIIPAaBOYHbIE JTaHHBIE,
MIPOBOJIUTH PACYETHl M OLICHUBATHh PEATMCTHUYHOCTH IOJYYEHHOTO
3Ha4YeHUs (PU3NUECKON BETMUNHBI; YMEHUE ONPEAEIATh Pa3MEPHOCTD

(bu3nUecKoil BeNYNHBI, MOJTYYSCHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHUCIIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAaHUS O (U3WYECKUX SBICHHUSX B
MOBCETHEBHON KM3HM sl oOecrieueHus: Oe30MacHOCTH IpH
oOpamieHHH ¢ OBITOBBIMH  NpUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS M COOJIIOJICHUS HOPM
9KOJIOTMYECKOTO TIOBEJEHUS B OKPYKAIOLIEH Cpele; IMOHUMaHUE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJI palliOHAJIbHOI'O IIPUPOA0II0JIb30BaAHUS

11

OneIT moucka, MpeoOpa3oBaHUS W TpEACTaBlIeHUs UHOpMAIUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB; YMEHHME HCIOJIb30BATH  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJSIPHYIO JIUTEpPaTypy
(bU3MUECKOTO CoepIKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNntepuer; BnageHue O0a30BBIMH HaBBIKAMU IPe0oOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kona IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 MEXAHWYECKMUME ABJIEHUSA
11 Mexanuyeckoe ABWXKEHHE. MarepuanbHas Touka. Cucrema oOTcuéra.
' OTHOCHUTENBLHOCTD IBUKEHUS
PaBHOMepHOE U HEepaBHOMEpHOE ABMXKeHue. Cpenusisa ckopocTs. Dopmyna st
1.2 BBIUUCIIEHHUS cpeaHeit ckopoctu: V = S/t
PaBHOMEpHOE MpsAMOTUHEHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIUHATHI TEa OT
BPEMEHH B Clly4ae paBHOMEPHOTO INPSIMOJIMHEUHOIO IBUKEHUS:
13 (1) =x,+vt
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIMH CKOPOCTH, MPOSKIINU
NepeMenieHus, IMyTH, KOOPAWMHATHI IPH PABHOMEPHOM MPSMOIUHEHHOM
IBIKEHUA
3aBUCUMOCTh KOOPJAMHATHI TeJa OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO IBUKEHUS:
N
Sl =vy s+ ay= ;
2
dopMynbl IS MPOSKIUUA TEPEMEIICHUS, MPOEKIIMH CKOPOCTH M TMPOEKIIUU
YCKOPEHMS IPU PaBHOYCKOPEHHOM MPAMOJIUHENHOM JIBUKEHUU:
2
14 5. =0y, t+a, %
U.\'('f):l)ﬂ.\'_kq'r L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBHCHMOCTH OT BPEMEHH MJIA MPOEKIHMH YCKOPEHHUS, TPOSKIINH
CKOPOCTH, TPOEKIUHU TEepEeMEUIEHUs], KOOPAUHATHI MpPH PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
CBoOoanoe nmageHue. opmyIibl, OMUCHIBAIONTHE CBOOOIHOE TIaJIEHUE Tela 110
1.5 BEpTUKAIN (JBM)KEHHE TeJla BHU3 WJIM BBEPX OTHOCUTEIBHO MOBEPXHOCTH
3emumn). ['padviku 3aBUCUMOCTH OT BpPEMEHH JUISI TPOCKIIUUA YCKOPCHHS,




MPOEKIUN CKOPOCTH M KOOPAMHATBHI MpH CBOOOJHOM IaJ€HUM Tejaa 10
BEPTUKAIN
CKopocTh paBHOMEPHOTO JBHKEHHUS Tejla IO OKpyxkHoctu. Hampasnenue
CKOpOCTH.

@opmyiia g BBIYKMCIEHUS CKOPOCTH YEPE3 PaauyC OKPYKHOCTH U MEPHUOJ

oOparieHus:
2nR
b=
T

LentpocrpeMutenbHoe yckopenue. HampapieHue LIEHTPOCTPEMUTEILHOIO

1.6 yckopenusi. @opmyiia Juisi BBIUUCIECHUS YCKOPEHUS:
2
a. = L
“ R
dopmyna, CBA3BIBAIONIAS IEPUOJT M YACTOTY OOpaIIeHUS:
V= L
T
Macca. IInotHocTs BemecTa. @opmya i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas usndeckas BenuyrHa. CloKeHHe CHII
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBiI€HHOCTh BEKTOPA YCKOPEHHUS TEIa U BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumoneiicteue ten. Tpernit 3akoH HproToHa:
111 Fy 4 =-Fi
112 Tpenue nokos u TpeHue ckoibkeHns. opmyna u1si BEIYUCICHUS MOAYJIS CUITbI

TPCHUSA CKOJILXKCHUS:




F_=u-N

Hedopmarus tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYroi
nedopmaruu (3akoH ['yka):

113 F=k-Al
BcemupHoe Tsarorenue. 3akoH BCEMUPHOTO TSATOTCHHUS:
Foc. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
114 dopmyna A BBIYMCICHUS CUIIBI TSKECTU BOJM3M MoBepxHOcTU 3emuu: F =
mg.
JBuxenue miaanet Bokpyr Conuua. [lepBas kocMudeckasi CKOPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHas pu3nyecKkas BeIUYUHa.
1.15 pP=mi
Nwmnynbse cuctemsl Ten. M3Menenue ummynbea. IMIynbe CHITBI
3akoH COXpPAaHCHUA UMITYJIbCa JJIA SaMKHYTOfI CHUCTEMBI TCJI:
1.16 p=myUy +m, U, =const
PeakTtuBHOE ABMXEHUE
Mexannueckast pabota. @opmyna s BEIYUCICHUS PaOOThI CHIIBL:
A=Fsoos0
MexaHnueckasi MOIIIHOCTb:
1.17
n=4
I
Kunernueckast 1 moTeHIManbHas YHeprusi. DopmMyna A BEIYUCICHUS
118 KUHETUYECKON SHEPIUu:




Teopema 0 kuHETHYECKOU 3HEPTHU. DopMyria AJisl BEIYUCICHUS
HOTCHHH&HBHOﬁ SHEPruu Teia, MOJHATOIO

Hag 3eMIIEi:

E,= mgh

Mexanndeckast OHEPIusi:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHWYEeCKOM aHeprun. Popmyiia sl 3aKOHA
COXpaHEHUS MEXaHUUYECKOM SHEePTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHue MEXaHMYECKOW SHEPTUU TIPU HATTMYUHU CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABMIIO» MEXAHHUKH.
Poruar. Moment cuitsl: M - Fl.
VYcioBrue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasmxHbIM 1 HeMOABWXKHBIN O0510Kku. KITJ[ mpocThix MexaHH3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiienue TBEpIOTO TENA.
®opmyiia i1 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:
_F
Prs
191 JaBnenue raza. ATMocdepHOe TaBlIeHUE.
I'mapocTaTudeckoe naBlieHUE BHYTPH KHIKOCTH.
dopMyna 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
D=pgh+P,
1.22 3akoH [lackana. ['mapaBnuueckuii npecc
3akoH Apxumena. Dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
1.23 JEUCTBYIOILIEH HA TEJIO, MOTPYKEHHOE B )KMAKOCTh MJIH ras3:

Fag =pgV




Vcaosue mnaBanus teia. [lnaBanue Cyd0B M BO3QYyXOIIJIaBaHHE

1.24

Mexannyeckue KoyieOaHWsA. AMIUIMTY/AA, IEPUOA M YacToTa KOJeOaHHi.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJICOAHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii M TNPYKUHHbIA MaATHUKH. lIpeBpanieHue sHepruu mnpu

KoJIeOaTeIbHOM JIBUKEHUU
3aryxaromue Konebanus. BeiHyX1eHHbIe KoieOanus. Pe3zoHanc

Mexanunueckue BOJHBL. [IpogonbHbIE U TTONIEpEYHbIE BOIHBI. JJIMHA BOJIHBI U

CKOPOCTD PaCIIpOCTpaHCHUA BOJIHBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'pPaHULIE

nByx cpell. MHdpa3Byk U yIpTpa3ByK

1.29

Ilpakmuueckue pabomol

N3mepenue cpepneil MIOTHOCTH BELIECTBA; apXUMEIOBOUM CHIIBI; KECTKOCTH
MPY>XKUHBL; KO3(PUIIMEHTa TPEHUSI CKOJIbKEHUS;, pabOThl CUITBI TPEHUSI, CHIIBI
YIPYTOCTH; CPEAHEH CKOPOCTU ABMKEHHsI OpyCKa MO0 HAKJIOHHOM IIIOCKOCTH;
YCKOpeHHUsi Opycka TpH ABWKEHUU IO HAKJIOHHOM TIJIOCKOCTH;, YacTOTHI U
neproja KolebaHWii MaTeMaTHMYeCKOTO MAasTHHKA; YacTOTHl M IepHoja
KoJIeOaHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIBI, IEHCTBYIOIIETO Ha PhIYar;
paboThl CHIIBI YOPYTOCTH TMPH MOABEME T'py3a C MOMOIIBI0 HEMOIBUKHOTO
0J10Ka; pabOTHI CHJIBI YIIPYTOCTH MPHU MOABEME TPy3a € MIOMOIIBIO TTOIBHYKHOTO
OIoKa.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT O00BEMa TOTPYKEHHON
YacTH TeJa U OT IMJIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKMUBAIOILEH CHUIIbI
OT MAcCCHhI TeJIa; CHJIBl TPEHUS CKOJIBKECHHS OT CHJIBl HOPMAJIBHOTO JaBJICHUS U
OT pojia MOBEPXHOCTHU; CUJIbI yIIPYTOCTH, BOSHUKAIOIIEH B IPY>KUHE, OT CTEIIEHU
nedopmaruu Mpy>KUHBI; YCKOPEHUs: OpycKa OT yrila HaKJIOHA HampaBJISIOIICH;
neproja (4acToThl) KoJIeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEPUOJIA
KoJieOaHUH MPY>KWHHOTO MasiTHUKA OT MAacChl Tpy3a U >KECTKOCTH MPYKHUHBI;
HCCIIeIOBaHNE HE3aBUCUMOCTU TMepHojJa KoleOaHUN HUTSIHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yclioBUSI paBHOBECHS phlyara

1.30

Qusuueckue sA6NeHUs 6 Npupode: TPHUMEPHl IBUKEHHUS C Pa3IUUYHBIMU

CKOPOCTSIMH B )KUBOU U HEKUBOU MPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOAE




U TEXHHKE, MPWIUBBI M OTJIMBBI, ABIKEeHHE IUIaHeT CONHEYHOW CHUCTEMBI,
PEaKTHUBHOE JIBU)KEHUE KUBBIX OPraHU3MOB, PhIUard B TEJIE YEJI0BEKa, BIUSHUE
aTMoc(epHOro NaBjeHHUS Ha >KUBOW OpraHHU3M, IUIaBaHHUE PBIO, BOCIIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuueckue BOJIHBI, IYHAMH, 3XO
Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, JATYUKH ITOJIOXKCHUA, pACCTOAHUA U

YCKOPEHUA, AWMHAMOMECTpP, IMOAIIHMIIHWUKH, PpaKEThbl, pbIyar, HOHBH)KHBIﬁ u

HCHO[[BI/DKHBII;'I 6J'IOKI/I, HAaKJIOHHAsA IJIOCKOCTb, IMPOCTHIC MCXAHU3MEBI B 6BITy,

Lal cooOuIarIuecs cocybl, yCTpOMCTBO BOJONPOBOAA, M'MIPABINYECKUIN Hpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
UCIOJIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEIUIOBBIE SABJIEHW A
OCHOBHbIE TOJIOKEHHSI MOJIEKYJIIPHO-KHUHETHUYECKOH TEOPHUH CTPOSHUS

2.1 BemiecTBa. Mojemnu TBEPAOTO, JKUAKOTO U ra3000pa3HOro COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopdHble Tena

Y JBuxeHnue uyactul BeniecTBa. CBA3b CKOPOCTHM JBHXKEHMSI YacTULl C

' Temrneparypoil. bpoyHoBckoe nBmxenue, 1updysus

2.3 CMaunBaHuE U KalWUISPHBIE SBICHUS

2.4 TemoBoe paciiupeHue u cxaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennss sHeprus. Pabora u Temionepenaya Kak cHocoObl M3MEHEHUS

' BHYTPEHHEHN YHEPTrUn

2.7 Bune! Temonepenayn: TeNI0NPOBOIHOCTb, KOHBEKLINS, U3TyUCHHE
Harpesanne wu oxnaxaeHue ten. KonuuecTBO TEINIOTHL. Y aenpHas
TEILUIOEMKOCTB:

2.8

O=am(t,—1)
3aKOH COXpaHEHMsI SHEPrUu B TEIUIOBBIX IpoOIEccax. YpaBHEHUE TEIJIOBOIO
Oananca:
2.9
O +0, +..=0
Hcnapenne u kxoHjeHcanus. VI3MeHeHHe BHYTPEHHEW SHEPruu B IIpoLecce
210 UCHapeHuss M KoHAeHcanuuu. KurmeHue IKXuAKOCTH. VYIenpHass TemioTa

napoo6OpasoBanus: L = Q/m




2.11

BrnaxnocTs Bo3nyxa

2.12

[InaBnenne wu kpucrauMzauus. VI3MeHeHHEe BHYTPEHHEM OSHEPruu Ipu

IUIaBJICHUU U KPpUCTAJIJIM3AallH. VY aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH OHEpIrus CropaHus TOILIMBA. Y,I[GJ'IBHaSI TEIJIOTa CropaHusd

toruBa: = Q/m

2.14

[Tpunnumbe! paboTe! TermoBsix AsuraTenei. KT rermoBoro asuraresns

2.15

2.16

2.17

IIpaxmuueckue pabomul

N3mepenue yaenbHOM TEIIOEMKOCTH METAJUTMYECKOTO UIMHAPA; KOJTUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIeparypbl (DUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HarpeTblii LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAQHHOI'O0 HArpeThiM LUJIMHIPOM, MOCJIE OIMYCKaHUsA €ro B BOJY KOMHATHOMU
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; YACJIbHOW TEIIOTHI
IJIaBieHusl Jibaa. lccnenoBaHWe W3MEHEHHMST TeMIepaTypbl BOJABI P
Pa3MUYHBIX YCIIOBUSX; SIBJICHUS TETJIOOOMEHA MPHU CMEIIMBAHUU XOJOIHOW U

ropsiueit BOJBI; MpoIiecca NCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHHUE U KAIMUJIJIAPHBIC
SABJICHUA B IIPUPOAC, KPUCTAJIJIBI B ITPUPOJAC, U3JITYUCHHUC COJ'IHI_Ia, 3aMCP3aHUC

BOZI0EMOB, MOpCKUE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHera

Texnuueckue  ycmpoucmeéq:  KalWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHM
KPUCTAIUIOB, )KMAKOCTHBIA TEPMOMETP, AATUUK TEMIIEPATYphl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOHHA, ABUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

QHCKTpI/ISaLII/IH TCII. I[Ba BHUJA SJICKTPUUCCKHUX 3apsAaI0B

3.2
3.3

3.4

B3aumoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0oH COXpaHEHUs IEKTPUIECKOTO 3apsiaa

Onektpruueckoe mnone. Hanpsok€HHOCTH diiekTpuueckoro mois. [IpumHnmm

CYMEPIIO3UIINH JIEKTPUUECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu snextpuueckux 3apsanoB. JeMCTBHE 3JIEKTPUYECKOrO IMOJS HA

aneKkTpudeckue 3apsiabl. [IpOBOJHUKY U AUAIEKTPUKHI




[TocTosHHBIN AEKTpUUECKU TOK. J{eCTBUS AeKTpruUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 l=g/t,U=A/
DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma s yyactka snekrpuueckon rernu: | = U/R
[TocnenoBarenbHOE COETMHEHHUE MPOBOIHUKOB:
I =1, U=U,+U,: R=R +R,
1 1 2 1 2
3.9 [TapannensHOE COeTMHEHNE TPOBOHUKOB PABHOTO CONMPOTUBIICHUS:
U=UsI=I+I;R=2.
2 2 ”
CMmeniaHHble COSTUHEHHS MPOBOIHUKOB
PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jxoyns — Jlenmna:
3.11 O=I"R-t
312 OneiTr Dpcrena. MarHWTHOE TOJIE TPSMOTO TPOBOJHUKA ¢ TOKOM. JIMHWM
MarHUTHON MHTYKITUU
313 MarautHoe T0Jie TOCTOSIHHOTO MarHuTa. B3auMoJeHCTBHE TMOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJHMK C TOKOM
3.15 Omnebitel @apanes. SABnenne aneKTpoMaraiuTHOM uHAyKMu. [Ipasumno Jlenna
Ipakmuyeckue pabomul
N3mepeHne  SIEKTPUYECKOTO  COMPOTHBIICHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

I/ICCJ'ICL[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAIOLICTO B IIPOBOAHUKE

(pe3ucTophl, JIaMIOYKa), OT HAIMIPSKEHUS HA KOHIAX TPOBOJIHUKA; 3aBUCUMOCTH




COIIPOTUBJICHUS OT JAJIMHEBI ITPOBOJHUKA, TUIOIIAAN €T0 IMOIICPEYHOro CEYCHHUA U
YACIBbHOTO COITPOTUBJICHHA.

HpOBCpKa ImpaBujia JJIA SJICKTPUUCCKOI'O HAIIPSAXKCHHS ITPU IMOCICA0BATCIIEHOM
COCAMHCHHWHN IPOBOAHHUKOB, IIpaBUJia JIA CHJIbI 3JICKTPUYCCKOIO TOKa IIpU

napajyuieIbHOM CO€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suueckue s6NeHUs 8 npupode: DIEKTPUYECKHE SBJIEHHUS B aTMmocdepe,

3.17 ANIEKTPUYECTBO )KUBBIX OPraHU3MOB, MATHUTHOE 1TOJIe 3eMJITH, Ipeiid MoocoB,
POJIb MATHUTHOTO TIOJIS TS KM3HK Ha 3eMiie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTar,
CUCTYMK  DJCKTPUYECKOH OSHEPruu, dJICKTPOOCBETUTEIBHBIC IMPUOOPHI,

3.18 HarpeBaTe/IbHbIC AIEKTPONPUOOPHI (mpumepsr), ANEKTPUYCCKUE
MPEJOXPAHUTEH, 3JICKTPOMArHHUT, JJIEKTPOABHUTaTeNb MOCTOSHHOTO TOKa,
TeHePaTop MOCTOSHHOTO TOKA

3.19 DeKTpoMarHuTHbIC BOJHBI. [1IKasa 3JIeKTpOMAarHUTHBIX BOJIH

3.20 JlygaeBast Mmoenb cBeta. [IpsMonrHEHOE pacipOCTpaHEHUE CBETa

3.21 3akoH oTpaxkeHus cBeta. [1nockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Hucnepcus cBera

3.4 Jlunza. Xon mydeit B muH3e. @OKycHOE paccTosiHue JIMH3bI. OnTHYeCKas cuia

' munsel: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckrue TpuodopsI
Ipakxmuueckue pabomul

N3mepenune onTU4ecKoi Uikl COOMpPArOIe JIMH3bI; (POKYCHOTO PAaCCTOSHUS
coOuparoiei TMH3bI (TI0 CBOMCTBY pPaBEHCTBA pa3MEpOB IIpeIMeTa U U300paKeHus,
KOT/Ia TpeIMeT pachoiioKeH B JBOWHOM (OKyce), MoKazaTells MpelOMIICHUS

3.26 crekia.

UccnenoBanme cBoiicTBa W300pa)K€HUS, MOMYYEHHOTO C TOMOIIBIO
coOuparolet JTUH3bI; U3MEHEHUs (POKYCHOTO pacCTOSIHUS ABYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTH yTJia MPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MaJieHUs Ha TpaHulle
«BO3JTyX — CTEKIIO»

397 Qusuueckue senenusi 6 npupoode: 3armenuss Comxna u JIyHBI, 1Bera Teu,
' ONITHYECKHUE SBJICHUS B atMoc(epe (1BeT HeOa, pedpakius, pagyra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOToANmapar, ONTUYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHU A

PannoaktuBHOCTH. Anbda-, 6eTa-, ramMmma-u3aydeHnus. Peaknuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesauro anbda-gactui. I[lmanerapras Mopaensb

' aToMa

4.3 CocraB aromHoro siapa. M3otormbl

4.4 [Tepuon monypacnaaa aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOT'O UUCEI
Quzuueckue s6neHUs 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJIOB,
JENUCTBUE PAAMOAKTUBHBIX M3Ty4YECHUN HA OPraHU3M UYeIOBEeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUYabHBIN TO3UMETP, KaMepa

BI/IJ'ILCOHa, AACpHad OHCPICTHKA




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®u3uka: 8-i knacc: 6a30BbIM ypOBEHB: YUEOHUK; 3-€ U3jaHHe, IepepadOTaHHOE
[leppikun M.M., UBanoB A.U. AkimonepHoe ooniectBo «M31arenscTBo

«IIpocBemenue»






