PABOYASA ITPOI'PAMMA

[Ipeamer dusnka
VyebHslii roj 2026-2027
Knacc 8
KomnyectBO 4acoB B rox 68
KomnyecTBO 4acoB B HEAEIIO 2

Yepsuieso



INOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yueGHoMy npeamety «Dusukay it 8 Kjacca COCTaBlieHA HA OCHOBE:

-  @enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa OCHOBHOTO OOIIEro
o0Opa3oBaHUs, YTBEPXKIACHHOTO MpHKa3oM MUHHCTEpCTBa 00pa3oBaHus M Hayku Poccuiickoit
®enepanuu ot 31 mast 2021 Ne287

- OenepanabHON 00pa30BaTENBHOIN MPOrpaMMBbl OCHOBHOTO 00miero odpasosanust ot 18.05.2023
Ne370

- [Ipukas MuHnpocBeneHus Poccun oT 09.10.2024 Ne704
"O BHECEHMM HM3MEHEHHM B HEKOTOphIE MpHKa3bl MUHUCTEpCTBA MpocBelieHus Poccuiickoi
Oenepanun, Kacarommecs QenepaibHbIX 00pa30BaTENbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro
o0pazoBaHHs, OCHOBHOrO OOIIEro oOpa3oBaHUsS W CpeaHero oOmiero obpazoBaHus"
(3apeructpuposano B Munrocte Poccun 11.02.2025 Ne81220)

- Ilpuxa3 Munnpocsemenuss Poccum ot 10.11.2025 Ne808 O BHeceHMM HW3MEHEHUH B
HEKOTOpbIE MpHKa3bl MuHHUCTEpCTBA MpocBeleHuss Poccuiickoit denepannu, KacarolHeECs
denepanbHbBIX 00pa30BATENBHBIX MPOrPaMM HayallbHOTO 0O0IIero oOpa3oBaHUS, OCHOBHOTO
o0m1ero 00pa3oBaHUs U CPETHETO O0IIero 00pa3oBaHUs

- [Ipuka3z Munnpocseuienust Poccuu ot 08.05.2026 Ne 316 «O BHecenuun uzmenenuii B [lopsnok
OpraHM3alMl ¥  OCYILIECTBJIEHHUS  OOpa30BaTEIbHOW  JEATEIBHOCTH IO  OCHOBHBIM
o011eo0pa3oBaTeabHbIM MPOTpaMMaM - 00pa3oBaTeNbHBIM MPOrpaMMaM HAaYaJIbHOTO OOIIETO,
OCHOBHOTO 00mEero W cpexHero ooOmero o0Opa3oBaHUs, YTBEPKICHHBIM MPUKAa30M
MunucrepcTtBa npoceienns Poccuiickoit @enepannu ot 22.03.2021 Nel15»

- OcHOBHOIl 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOrO oOimero obpaszoBanus MAOY
Yepauiesckoit COIL;

- Yyebnoro minana MAOQOY UYepsumeBckoit COILl, yTBep»KIeHHOTO NPUKA30M JIUPEKTOpa
Tpodumoa C.A. ot 29.08.2026 roga Ne 229-OJ] u cornmacoBanHoro 28.08.2026 roma Ha
3acenanuu Ynpasistoniero coeta MAOY Yepsumesckoit COII mpotokon Nel2

- [Iporpamms! Bocniutanuss MAOY Yepsumesckoit COLI

[IporpamMa mo (¢u3KMKe Ha YpOBHE OCHOBHOIO OOIIero oOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUW K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHON Tporpammbl, TpenactaBieHHbx B DPI'OC 00O, a Takke ¢ ydérom
denepanbHOi paboyeil mporpammbl BocnuTaHus M KoHuenuuu mnpenojaBaHus y4eOHOTO
npeamera «PU3nKa».

Copepxanue  mporpaMMmbl 1o (u3MKe  HampaBieHO  Ha  (OpPMHUPOBaHUE
€CTECTBEHHOHAyYHOM TPaMOTHOCTH OOYy4aroUIMXCSd W OpraHu3alMi0 M3y4deHHs (QU3UKU Ha
NeSITeIbHOCTHOM OcHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npenmera B peanmu3anuu  TpeboBanuit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHble  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEJAMETOB Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHusl.

[TporpammMa 1o ¢u3uKe ycTaHaBIMBAET pacHpeaesieHre y4yeOHOro mMaTepuaia Mo rojam
oOyueHuss (o KJiaccam), NpeAjaraeT MPUMEPHYIO IOCIEAOBATEIbHOCTh HU3YYEHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJEpKaHUS U Y4YETe BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXCsl.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKONW TOMOIIY YIUTEIIO
B CO3JIaHMH paboueil mporpamMmel 0 y4eOHOMY MpEeIMETY.



dusnka sBIAETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX MTPEIMETOB,
MOCKOJIbKY (pU3MUECKHe 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB M SBJICHUH, U3y4aeMbIX XUMHUEH,
Ouonoruelt, actpoHomueld u (uznyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, NPEAOCTABIsAET HaubOosiee sICHble 00pa3lbl NPUMEHEHHs HAydHOIO METoJa
IIO3HAHUS, TO €CTh CIIO0CO0A MOIYYEHUs JOCTOBEPHBIX 3HAHUI O MUpeE.
OnHa W3 IVIaBHBIX 337a4 (U3MYECKOro o0pa3oBaHUsS B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHMH E€CTECTBEHHOHAYYHOH TI'pPaMOTHOCTH M HWHTEpeca K Hayke Yy
oOydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IIpEAIOJaracT OBJAJACHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYUYHYIO TPAaMOTHOCTb!
®HAy4YHO OOBSCHSTH SIBJICHUS;
® OLICHUBATh ¥ IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
®HTEPIPETUPOBATh JAHHBIE W HCIHOJIb30BaTh HayyHblE JOKa3aTeNbCTBA IS
IIOJIy4EHHUs BBIBO/IOB.
[lenn usyuyeHus (U3MKUA Ha yYpOBHE OCHOBHOIO OOIIET0 OOpa30BaHMs OIPENEIEHbI B
Konuemnun npenogaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTEIbHBIX OpPraHU3AIMIX
Poccuiickoit ®@enepanuy, peaau3ylolMX OCHOBHbIE 001€00pa3oBaTeNbHble MPOTrPAMMBL,
yrBepxka€HHOU pemenneM Kosmnernn MunucreperBa npocseunieHusi Poccuiickoin ®@enepannu
(mportokon ot 3 nexadps 2019 r. Ne [1K48H).
Henn usyvyenus ¢puznkm:
® IpHOOPETEHNE UHTEPECA U CTPEMIICHHSI 00yUarOIINXCs K HAYYHOMY U3YUYEHUIO TPUPOIbI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

epa3BUTHE NPEJCTABICHUH O HAy4HOM MeToJe TO3HaHus U (opMHUpOBaHME
MCCJIEIOBATEIBLCKOTO OTHOIIECHUS K OKPYXXAIOLIUM SIBJICHUSM;

¢ popmMHpoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yjibTaTa M3y4yeHHUs OCHOB CTPOCHHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e popmHpoBaHUE NPEJICTABICHUN O poiu (DU3MKHU IS Pa3BUTHSI JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

epa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymeld npodeccuoHaIbHOM
JeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATrOTOBKA K JalbHEUIIEMy O0yYEHHIO B 3TOM
HaIpaBJICHUH.

Joctuxenne >3TuUX Ienedl mporpaMMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus 00ecreurnBaeTCsl pelICHHEM CIISAYIOUINX 3a1a4:

® IpHOOpETEeHNE 3HAHUM O AUCKPETHOM CTPOEHHUH BELIECTBA, O MEXaHUYECKUX, TETIJIOBBIX,

AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSAX;
e IpHOOpPETeHHE yMEHUH ONHUCHIBaTh U OOBACHATH  (U3WYECKUE  SIBICHUS C
UCIIOJIb30BaHUEM IOJTyYEHHBIX 3HAHUIA;

®OCBOCHHME METOJIOB pEIIEHUS MNPOCTEHIINX pacdy€THBIX 3a/Jad C HCIOJIb30BaHUEM

du3nUecKux Mojienel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUH HAOII01aTh NPUPOAHBIC SIBICHHUS U BBIIOJIHATDH ONBITHI, JAOOpAaTOPHBIE

paboThl M SKCIIEPUMEHTAJBHBIC HCCICIOBAHUS C HCIIOJIB30BAaHHUEM H3MEPHUTEIbHBIX
puOOPOB;

eocBoeHHE NPUEMOB pPaboOThl ¢ HH(poOpMaMend (UINIECKOTO COJCpKAHMS, BKIOYAs

UHPOPMALIMI0O O COBPEMEHHBIX JOCTHKEHHMSIX (U3UKU, aHAIM3 U KPUTUYECKOE
OIICHUBaHKME UH(POPMAIINH;



® 3HAKOMCTBO CO cepaMu MpodeCCUOHATHLHOU AEeSITeIbHOCTH, CBI3aHHBIMU ¢ (DU3UKOMH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU HA JOCTIKEHHSX (PU3UIECKON HAYKH.
Ha wm3yuenue ¢usuku (0a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBOoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlleno), B 8 kinacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B HeIenio).
JlefiITeIbHOCTD YUUTEJIS C Y4€TOM MPOrpPaMMbl BOCTIMTAHUSI:

['paxxnanckoe BociuTaHue (hopMUPOBATh POCCUNUCKYIO TPAXKIAHCKYIO
UJACHTUYHOCTD, IPUHAIUIEKHOCTh K OOIIHOCTH
rpaxaan Poccuiickoii @enepannu, K HAPOAY
Poccunn kak ncrounuky Biactu B Poccuiickom
roCy/1apCTBE U CYOBEKTY ThICSUENIETHEN
POCCHIICKOM rOCYIapCTBEHHOCTHU, U3YYECHHUE U
yBa)KEHHE IPaB, CBOOO M 00s3aHHOCTEH
rpaxxaanuHa Poccunu;

IIaTPUOTHYECKOE BOCIIUTAHHE BOCIIMTHIBATH JIFOOOBb K POJHOMY Kpato,
Ponune, cBoeMy Hapoay, yBaKE€HUE K IPYTUM
HapozaaMm Poccun; ucropuueckoe
IpocCBeleHHe, POPMHUPOBAHUE POCCUICKOTO
HalMOHAJILHOI'O UCTOPUYECKOTO CO3HAHNU,
POCCHUICKON KYJIBTYPHOU UIEHTUYHOCTH;

JIyXOBHO-HPABCTBEHHOE BOCIIUTaAHUE BOCIIMTBIBAaTh HA OCHOBE 1yXOBHO-
HPaBCTBEHHOW KyJIbTYpbl Hapoa0B Poccun,
TPaAMIMOHHBIX peauruil Hapoaos Poccun,
(hopmMupoBaHHE TPATUITMOHHBIX POCCUUCKUX
CEMEHMHBIX IICHHOCTEH; BOCIIUTAHNE YECTHOCTH,
T0OPOTHI, MUJIOCEPIHS, COTIEPEKUBAHMUSI,
CIIPaBEJINBOCTH, KOJIJIEKTUBU3MA,
JIpYKEeT00us U B3aMMOTIOMOIIIN, YBaXKEHUS K
CTapLIuM, K IIaMATH IPEAKOB, UX BEPE U
KYJIbTYPHBIM TPaJAULIHAIM;

ACTETUYECKOE BOCIIUTAHHE (OopMHPOBATH AICTETUYECKYIO KYIbTYpPYy Ha
OCHOBE POCCHICKUX TPaAULIMOHHBIX TyXOBHBIX
LIEHHOCTEH, MPUOOIIATh K JIy4IIUM 00pa3iam
OTEYECTBEHHOT'0 U MUPOBOT'O UCKYCCTBA;

(bu3HUIEeCcKOe BOCTIUTAHNE (hopMupOBaTH KYJIBTYPY 310POBOTO 00pa3a
YKU3HU U SMOIIMOHAJIBHOTO OJIarononydus —
pa3BuBaTh PU3NYECKHE CITOCOOHOCTH C YIETOM
BO3MOYKHOCTEH M COCTOSIHUS 3[I0POBBS,
HAaBBbIKOB 6€3OHaCHOFO IIOBC€ACHUA B
IIPUPOJTHON U COLUAIILHOM Cpele,




qpe3BBIqaﬁHBIX CUTyaluiax;

TPYAOBOEC BOCIIMTAHUE

BOCIHUTHIBATh YBAXKEHUE K TPYLY, TPYIALIIMCS,
pe3yiabTaTaM TpyJa (CBOEro U APYrux Jrojen),
OpUEHTALIMS Ha TPYIOBYIO JIEATEIbHOCTD,
noJtydeHue npoheccuu, TMIHOCTHOE
CaMOBBIPAKEHUE B MPOAYKTHBHOM,
HPABCTBEHHO JIOCTOMHOM TPYJI€ B POCCHIICKOM
oOuiecTBe, Ha JIOCTHKEHUE BbIIAIOIIUXCSI
pe3yNbTaToB B NpodecCHOHaTbHON
NeSITeNIbHOCTH,

3KOJOIrn4€CKOC BOCIIUTAHUC

(hopMHUPOBATh HKOJIOTUYECKYIO KYIbTYPY,
OTBETCTBEHHOE, OEPEKHOE OTHOILLIEHHE K
IPUPOJIE, OKPYIKAIOLIEH Cpejie Ha OCHOBE
POCCHUHCKHX TPaJUIIMOHHBIX TYXOBHBIX
LIEHHOCTEHN, HABBIKOB OXPaHbl, 3aIUTHI,
BOCCTAHOBJIEHMSI IPUPObI, OKPY’KaIOLIEe
Cpelbl;

BOCIIUTAHHUEC HGHHOCTCfI HAaY4YHOI'O IMO3HAHUMA

BOCITUTHIBATh CTPEMJICHHE K TTO3HAHUIO Ce0s U
JIPYTUX JIIOJIEH, TPUPOJIBI U 00IIEeCTBA, K
IIOJIyYEHHIO 3HAaHUM, KAYECTBEHHOTO
0o0pa3oBaHus ¢ YUETOM JTUYHOCTHBIX
UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.







8 KUIACC

Pa3nen 1. TenyioBble IBJIEHHUA.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKON TEOpUM CTPOCHUS BellecTBa. Macca
W pa3Mepbl aToMOB H MoJieKyd. OIMbIThl, MOATBEPXKAAIOIINE OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHUH.

Mopnenu TBEPIOTO, )KUJKOIO U ra3000pa3HOro cocTosIHUM BelecTBa. Kpucramumueckue u
amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, )KUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETHYECKOM Teopun. (CMmayuBaHWE M KalWUISIpHbIE sBIEHUS. TemioBoe
pacUIMpEeHHE U CXKaTHE.

Temmneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacTHIIL.
Buytpennsis aHeprus. CrnocoObl HU3MEHEHHUS BHYTPEHHEW OJHEpPruM: TeIuionepenadya u
coBepleHre padboThl. Buapl Teronepenaun: TerIONpOBOAHOCTh, KOHBEKIUS, H3ITYYECHHUE.

KonnuecTBo TemnoTel. YienbHas TEIUIOEMKOCTh BEIIECTBA. TemaooOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OarnaHca. [lnmaBneHue u OTBEplIeBaHUE KPUCTATTMYECKUX
BEIIECTB. YACNbHAs TeIuioTa IuiaBieHus. IlapooOpa3oBanue u KoHueHcanwus. Mcmapenue.
Kunenue. YnenbHas Ttemnora mapooOpa3oBaHUsi. 3aBUCUMOCTh TeMIEpaTypbl KHWIIEHUS OT
aTMoc(hepHOro JaBJICHHS.

BnaxnocTs Bo3ayxa.

OHeprus TomIuBa. Y ieabHas TEIa0Ta CropaHus.

[Tpuntmuner padotel TemnmoBeix aBurareneit KIIJ[ temmoBoro nurarens. TemnoBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aK0oH COXpaHEHUs U IPEBPAILCHHS DHEPTUHU B TEIIOBBIX MPOIIeCCax.

Hemoncmpayuu.

Habmtoenue OpoyHOBCKOTO TBUKEHHUSI.

Hab6monenue nuddysum.

HabGmronenue siBleHnit cMauyMBaHUs M KAlTWJUTSIPHBIX SIBJICHUH.
Habmtoienue TemnoBoro paciuvpeHus Ted.

V3meHeHre AaBlieHus ra3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUU WA OXJTAKICHHH.
[IpaBuna n3MepeHus TeMIepaTyphbl.

Buasl Terionepenayn.

OxJaxaeHue mpu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

10 CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HabGnrogenue KuneHus.

12. HaGnroieHre OCTOSTHCTBA TeMITepaTyphl IPH TJIaBICHUU.

13. Mojienu TEIIOBEIX ABUTATENEH.

CooNoar DR

Jlabopamopnwvie pabomot u onvimol.

OMnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHMS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

OnBITH 1O HAOTIOEHUIO TETLIOBOTO PACIIMPEHHUSI TA30B, JKUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IIIPHIIA.

OnBITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIAKICHUS.

NS

6. IlpoBepka rHUMOTE3bl JMHEWHONW 3aBUCUMOCTH JJIUHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.



7. HaGmronenue u3MeHEHHUs BHYTPEHHEH SHEpruM Tejla B pe3yibTare TeIulonepenadu 1

paboOThI BHEUTHUX CHIL

8. HccnenoBanue sSBJICHHS TEIDIOOOMEHA MTPH CMENIMBAHUY XOJIOMHOM U TOPSYeH BOIBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpU TEIJIOOOMEHE C

HarpeTbiM METaJNIMYECKUM LIUIHNHAPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCHapEHHUS.

12. OmnpeneneHrie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.

Pa3nen 2. DaekTpudeckue 1 MATHUTHBIE SIBJICHHS.

OnekTtpuzanus Ten. J[Ba poma IEKTpUYECKUX 3apsAnoB. BzammojelcTBHe 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aWMOJEUCTBUS 3apSKEHHBIX Tel OT BEIUYUHBI
3aps0B U PACCTOSTHUSI MEXKTY TEIaMH).

OnekTpuueckoe mnosie. Hanpspk€HHOCTD AeKTprudeckoro mojst. [IpuHmun cynepro3uiun
AIIEKTPUYECKHUX I0JIeN (Ha KaUECTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsAaoB. DJIEMEHTApHBINA 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U JUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DJIEKTPUYECKUI TOK. YCIOBUSI CYHIECTBOBAHMS JJIEKTPUUECKOrOo Toka. McTouHuKu
MOCTOSIHHOTO TOKa. JIeWCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DJIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuina Toka. OieKkTpuueckoe HampsbkeHue. ConpoTHBIEHHE
MPOBOJIHUKA. YIEbHOE COMpPOTUBIEHWE BemecTBa. 3akoH Owma i ydyacTKa IETH.
[TocnenoBarenbHOE U MapaIeIbHOE COSTMHEHUE TIPOBOTHUKOB.

PaboTta 1 MOUTHOCTH MEKTPUUECKOTO ToKa. 3akoH J[koyms—JIeHna. DnaexTpuueckue 1enu
U TIOTPeOUTENH IEKTPUUIECKOM SHEpruu B ObITY. KOpoTKOe 3aMbIKaHHeE.

ITocrosiHHbIE MarHuThl. B3anMoAeNCTBHE NOCTOSHHBIX MAarHMTOB. MarHuTHOE TMOJIE.
MarnuTtHOe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 *KU3HU Ha 3emuie. OnbIT DpcTeaa. MarHutHoe mosie
ANEKTPUUECKOro ToKa. [[puMeHeHne 3JeKTPOMarHiToB B TeXHUKE. [[eficTBUe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOTO TOKa. lMcnonb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM  wHAyKuuu. [lpaBuno  JleHma.
Onekrporenepatop. CrnocoObl TOMyYEHUS DIIEKTPUYECKOW SHEPruu. DIEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHUU.

Hemoncmpayuu.

DJIeKTpU3anus Tell.

JIBa pojia AeKTPUYECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apsIKEHHBIX TEll.
YCTpOUCTBO U JEUCTBHE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKasT MHTYKIIHSI.

3aK0H COXpaHEHUS MIEKTPUIECCKUX 3aPsII0B.
[IpOBOIHUKY U TUBTIEKTPUKH.

MogenupoBaHue CUIOBBIX JTUHUHI JIEKTPUUECKOTO MOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.

JleficTBHS 2EKTPUYECKOTO TOKA.

10 DJIEKTPUUYECKHUI TOK B )KUJIKOCTH.

11. T"a30Bblii pa3ps.

12. I3amepenune cuibl TOKa aMIIepMETPOM.

©oooNoOR~WDE



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

N3Mepenne 35eKTpUYecKoro HarpsKeHUsT BOJIbTMETPOM.

PeocraTt u Mara3uH cCOnpoTHBIIEHUM.

BsanmoseiicTBre MOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3/ICJCHUsI MOJOCOB MAarHUTa.
MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneiT DpcTena.

MarnuTtHoe noJjie ToKa. JJIEeKTPOMarHmr.

JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIb MIOCTOSHHOTO TOKA.

Uccnenoanue sBIEHUS 3JEKTPOMATHUTHON MHIYKLIVH.

OnbiTel Dapages.

3aBUCHUMOCTD HaIlpaBJICHUS! UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSL.
DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwsie padbomot u onvimol.

ok wn

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbIThI 1O HAOJIOAEHUIO 3JIEKTPU3ALIMHU TEJl UHAYKIHUEN U IPU COTPUKOCHOBEHHUU.
HccnenoBanue JeNCTBUSA 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKH U AUDIIEKTPUKH.
C6opxka u mpoBepka pabOThl MEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepeHue U peryJmpoBaHUEe CUIIbI TOKA.

W3mepenue u peryimpoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHHUS
pE3UCTOpa U HANIPSHKEHUS HA PE3UCTOPE.

OnpIThl, JE€MOHCTPUPYIOUIME  3aBUCUMOCTh  AJIEKTPUYECKOTO  CONPOTHBIICHUS
MPOBOJAHMKA OT €T0 JJIMHBI, TUIOIIA U IONEPEYHOr0 CEYEHHs U MaTepHara.

[TpoBepka mnpaBwila CIIOXKEHHMS HANPSOHKEHUM IPU TOCIEI0BATEIIBHOM COEIUHEHHUH
JIByX PE3UCTOPOB.

[TpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapaJljIeIbHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUIECKOIO TOKA, UTYILIETO YEPE3 PE3UCTOP.

OmnpeneneHne MOIHOCTH JIEKTPUUECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUYKY, OT HaIpsHKEHUS
Ha Heu.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOZEUCTBHSI IOCTOSIHHBIX MarHUTOB.

M3yueHre MarHUTHOTO TIOJNISi TOCTOSIHHBIX MAarHMTOB MpHU HX OOBEAMHEHUH U
pa3JieIeHUN.

Uccnenoanue neicTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnBIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOAEUCTBUS KaTyIIKU ¢ TOKOM U
Mar"ura oT CHJIbl TOKa M HaIlPaBJIEHUS TOKA B KaTYIIIKE.

W3ydeHue aeicTBHUSI MArHUTHOTO IOJIS HA IPOBOJIHUK C TOKOM.

KonctpynpoBanue u nusydenue paboThl AJIEKTPOABUTATENS.

N3mepenue KIIJI anexTpoaBurarenbHoOl yCTaHOBKH.

OnBITHl IO HCCIENOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM WMHIYKLMHU: HCCIIEJOBaHHE
M3MEHEHUH 3HAYCHHs U HAIIPABJICHUS MHAYKIIMOHHOIO TOKA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

NATPUOTHYECKOT0 BOCTIUTAHUS

- IPOSIBICHUWE MHTEpPECa K HCTOPUM M COBPEMEHHOMY COCTOSHMIO POCCHUHCKOU
¢u3nUecKoil HayKu;

- IEHHOCTHOE OTHOIICHUE K IOCTHKEHUSAM POCCUUCKUX YUEHBIX-(PU3HKOB;

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

- TOTOBHOCTb K AaKTUBHOMY YyYacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYUMBIX H
OTHYCCKHUX HpO6JIeM, CBA3aHHBIX C [TPAKTUYCCKUM IIPUMCHCHUCM I[OCTI/I)KGHI/II;'I (1)I/I3I/IKI/I,

- OCO3HaHHE BaKHOCTU MOPaIbHO-3THYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCIIPUATHE CTETUYECKUX KauecTB (PU3MUECKOI HAyKH: €€ TapMOHUYHOTO TOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HAHHE IICHHOCTH (PU3UIECKON HAYKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;
5) popmupoBaHus KyJbTYPhI 310POBbSI H IMOIMOHAJIBLHOTO 0JIArOMOJTYYHsI:

- OCO3HAaHHE IICHHOCTH 0E€30TMacHOr0 00pasza *KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BOKHOCTH TpaBUN 0OE30MacHOrO MOBEACHHsS Ha TpaHCIOpTE, Ha JOporax, ¢
AIIEKTPUYECKUM H TETIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

- chopMHUpOBaHHOCTH HaBbIKa pediekcru, TpU3HAHUE CBOETO MpaBa Ha OMUOKY B TaKOTO
JKe TpaBa y JpPyroro 4enoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- AKTUBHOC Y4YaCTHEC B PCIICHHMU TPAKTHYCCKHUX  3aaad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3alii, TOpoAa, Kpas) TEXHOJIOTHMYECKOM U  COIHAbHOM
HaIPaBJICHHOCTH, TPEOYIOIIMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) 3K0JI0THYECKOr0 BOCTIMTAHUSA:

- OpHEHTalus Ha NMpUMEHEHHE (U3MUECKUX 3HAHUM A pelleHus 3agad B 00JacTH
OKpYKaroIlel cpebl, IUNITAHUPOBAHUSI TIOCTYIKOB M OIIEHKH UX BO3MOHBIX MOCIEACTBUIN
JUTSL OKPY KAIOIIEH cpebl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEeM U IyTel UX PeIIeHus;

8) aganTanuu K H3MEHSIOIIMMCS YCJIOBUSM CONMAIBLHOI M MPUPOTHOM CpPeabI:

- MOTPeOHOCTh BO B3aMMOJICHCTBUM TIPH BBIMOJHEHUH WCCICIOBAHUM W TIPOSKTOB
¢u3nUecKoil HaPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH YePe3 MPAKTUUECKYIO JAEATEILHOCTD;

- MOoTpeOHOCTh B ()OPMHUPOBAHWU HOBBIX 3HAHUH, B TOM 4ucje (GOPMYIUPOBATH HJICH,
IIOHATHSA, TUIIOTC3bI O (1)I/I3I/I‘-ICCKI/IX 06I:CKT3_X U ABJICHUSX,

- 0OCO3HaHME e(PUITMTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,



® - [UIAHUPOBAHME CBOETO PA3BUTHUS B MPUOOPETECHUH HOBBIX (DU3MUYECKUX 3HAHUIA,

® - CTpemJICHHE AaHAJU3UPOBaThb W BBIBIATH B3aUMOCBA3M NPUPOIBI, OOIIecTBA H
9KOHOMHKH, B TOM YHCJIE C UCII0JIb30BaHUEM (PU3NYECKUX 3HAHUM;

e - OLICHKA CBOMX JEHUCTBUM C YYETOM BIIMSIHUSA Ha OKPYXKAIOLIYI0 CpPEly, BO3MOKHBIX
1J100aJIbHBIX TOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIC yUeOHbIE NIEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BEISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKH O0BEKTOB (SIBIICHUH );
® YCTAHABJIMBAThH CYIIECTBEHHBIA MPU3HAK KIACCU(PHUKAIIMHA, OCHOBAHUS Il 0000IIECHHS 1
CpaBHEHHS;
® BEISIBJIATH 3aKOHOMEPHOCTH M TPOTUBOPEYMS B pacCMaTpUBaeMBbIX (akTaX, JaHHBIX U
HaOJFOICHUSX, OTHOCSAIIMXCS K (PU3UUECKUM SIBIICHUSM;
® BEISIBJIATH TIPUYMHHO-CIICACTBEHHBIE CBS3M TpPHU HM3YyYCHUH (PHU3MUECKUX SIBICHUH U
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
® CaMOCTOSITENIbHO BBHIOMpATh CIOCO0 pelieHus: yueOHON (u3nueckoil 3ajaun (CpaBHEHHE
HECKOJIbKMX BapMaHTOB peILIeHHs, BbIOOp Hamboiee MOAXOAALIEr0 ¢ Yy4ETOM
CaMOCTOSITENILHO BBIICIICHHBIX KPUTEPUERB).
Ba3oBble nccienoBaTebcKue eiiCTBUS:
® ICTIOJIH30BATh BOIIPOCH KaK UCCIIEA0BATEILCKUN HHCTPYMEHT TIO3HAHUS;
® [IPOBOJIUTH TI0 CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECTOXKHBIN (PU3NUECKUN
IKCIEPUMEHT, HEOOIBIIIOE NCCIIeI0BaHUE (PU3HMUECKOTO SBIICHUS;
® OIICHWBAaTh Ha NPUMEHMMOCTb U JIOCTOBEPHOCTh HMH(OPMAIUIO, MOJYYEHHYI0 B XOJI€
UCCIICIOBAaHHS WITH DKCTICPUMEHTA;
® CAaMOCTOSITEIEHO ()OPMYITHPOBATH 000OIICHUS U BBIBOBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJIFOICHUS, OTIBITA, UCCIICOBAHNS,
® [I[POrHO3UPOBATh BO3MOXKHOE MalIbHEHIee pa3BUTHE (U3UUECKUX IPOIECCOB, a TaAKKE
BBIJIBUTATH TIPEATIONIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.
Pabora ¢ nnopmanmeii:
® IPUMEHSATh PA3UYHBIE METOJBI, MHCTPYMEHTHI M 3alpoChl TpU TMOHWCKEe W OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (pu3ndecKoil 3a1auu;
® AHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HWH(POPMALMIO PASTUUYHBIX
BUJOB U (pOPM IIPECTABICHHUS;
® CAMOCTOSITEJIBHO BBIOMpATh ONTUMAaNbHYIO (OpMy TpeAcTaBiIeHUs HHGPOPMALMU U
WITIOCTPUPOBATh pEIIaeMble 3a/aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKol U UX KOMOMHAITUSIMU.



KomMMyHnkaTuBHBbIE YHUBepCcaJIbHbIE y4eOHbIe JeiicTBHS:

eB Xo€e OOCyxaAeHHs Y4eOHOro Marepuana, pe3yjiabTaToB JAOOpPaTOpHBIX paboT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;

® COINIOCTABJISATh CBOM CYXACHUS C CYXKJICHHSAMU JPYIMX YYaCTHHUKOB JIMAJIoOra,
00HapyXHBATh Pa3IU4He U CXOACTBO MO3UIIUI;

® BBIpAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

eIyOJMYHO  MPEACTaBIATH  PE3YJbTaThl  BBIMOJIHEHHOTO  (PU3MYECKOrO  OIBbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

® [IOHUMATh U UCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBHIYAJILHON pabOThI IIpH
pelIeHN KOHKPETHOM (PU3HYecKO poOIIeMBl;

® IPUHUMATh 1I€JIM COBMECTHOM JE€ATEeIbHOCTH, OPraHU30BBIBATH JCUCTBUS 1O €€
JOCTHXKCHHIO: PACIIPEACIISITh PO, 00CYXKIaTh MPOIECCHl U PE3YIbTAThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® BLINOJIHATh CBOIO YacTh palOThl, JOCTUTAs KAd4eCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOM JEUCTBUS C APYTUMH YJI€HAMU KOMaH/IbI;

® OIICHMBATh KA4e€CTBO CBOETO BKJIAJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CAMOCTOSITEIILHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JeHCcTBUSA

Camoopranusanus:

® BBISIBIISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CHUTYaIUsX, TPEOYIOUIUX AJIs PelICHHS
(bu3nUecKux 3HaHUMH;

® OPUEHTHUPOBATBLCA B PA3NUYHBIX MOJAXOJaX TMPUHATUS pelleHud (MHAUBHIYaAIbHOE,
MPUHSITHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUH TPYIIION);

© CAaMOCTOSITEJIBHO COCTABIIATh QJITOPUTM pelleHus (PU3MUecKoW 3ajaud WM IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpPOBAaTh Mpe/araéMble BApUAHThI PELICHUN;

e Jie7IaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJIEKT:

® JaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUU U IpeyiaraTh IJiaH e€ H3MEHEHNUS,

© O0BSICHATD NMPUYUHBI JOCTHXKEHUS (HEIOCTHKEHHsI) Pe3yIbTaTOB JEATEIbHOCTH, J1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

® BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh (B TOM UHWCJE€ B XOJ BBIIOJHEHUS (PU3NYECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3YJIbTATA LIENU U YCIOBUSM;

® CTaBUTH ce0s Ha MECTO JAPYroro 4ejioBeKa B XOJI€ CIOpa WM JAUCKYCCUU Ha HAYYHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYTOTo;

eIpU3HaBaTh CBOE MpaBO Ha OMMOKY NpHU peleHuu (U3MYECKUX 3a7ad WIH B
YTBEP)KICHHUSX HAa HAyYHbIE TEMBI H TAaKOE e MPaBo APYIroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K koHiy obyuenus B 8 kjacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® 1ICIIOJIb30BaTh IOHSATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE ATOMOB U
MOJICKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTALTUICCKIE H aMOP(HBIE TEJa, HACBIICHHBIN
Y HEHACBIIICHHBIA Map, BIAXKHOCTh BO3/yXd, TEMIEpAaTypa, BHYTPEHHSAS 3HEPrus, TEIUIOBOU
JIBUraTelb, SJIEMEHTAPHBIN JJIEKTPUUECKUN 3apsij, 3JEKTPUUYECKOE II0JIe, MPOBOJHHUKU U
JUAICKTPUKU, TOCTOSIHHBINA 3EKTPUYECKUN TOK, MATHUTHOE T0JIE;

epa3nuyaTh sBJIEHUS (TEIJIOBOE pACIIMPEHHE W C)KaThe, Terionepeaada, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KaNWUISIPHBIC SBJICHHS, HCIApPEHUE, KOHJIEHCAlUs, IUIaBJICHHE,
KpucTauin3anus (OTBEpJIeBaHKE), KUIICHHE, Terulonepenaya (TerionpoBOAHOCTb, KOHBEKIIHUS,
U3ITyYeHHUE), ANEKTpU3alMs TeJl, B3aUMOJEUCTBUE 3apsOB, JNCHCTBHUS JJIEKTPUUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aMMOJIEHCTBUE MAarHUTOB, AEMCTBUE MArHUTHOTIO MOJIS1 HA POBOJHUK C
TOKOM, 3JICKTPOMAarHUTHAs WHAYKIIHS) TI0 OMHUCAHMIO UX XApPAKTEPHBIX CBOMCTB W HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMIHMX JAHHOE (PUINICCKOE SBIICHUE;

® pacrio3HaBaTh MPOSIBIICHUE M3YYECHHBIX (PU3NYCCKUX SIBICHUN B OKPYKAIOIIEM MHpPE, B
TOM 4YHCIIe (U3NYECKUE SIBJICHUS B TPUPOJIC: MOBEPXHOCTHOE HATSHKCHUE W KalWUIIPHBIC
ABJICHUS] B MPUPOJE, KPUCTAIBI B Ipupoae, usinydeHue ConHua, 3aMmep3aHue BOJOEMOB,
Mopckue Opusbl, 00pa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra, JJICKTPUYECKUE SBIICHUS B
atMocdepe, IICKTPUUSCTBO JKUBBIX OPraHWM3MOB, MarHWUTHOE TOJE 3eMH, Aped( MOIOCOB,
pOJIb MAarHUTHOTO TIOJISL JUJISL JKM3HM Ha 3emiie, MOJISIPHOE CHUSIHHUE, TPH 3TOM TEPEBOJIUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIJIEISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKU) (PU3HUECKUX
SIBIICHUI;

® ONIUCHIBATh M3YYEHHBIE CBOMCTBA TeNl M (PU3MYECKHE SBICHUS, HCIONB3Yys (pU3mMveckue
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSIS DHEPTUsl, KOJIMYECTBO TEIUIOTHI, yIeTbHas TEeIII0EMKOCTh
BEIIIECTBA, YJENbHAs TEIJIOTa IUIABJICHHS, yleNbHas TEIUIOTa IMapooOpa3oBaHUs, yIelabHas
TEIJIOTa CrOpaHus TOIUIMBA, KOAY(PQUIIMEHT TOJE3HOro JEHCTBUS TEIJIOBOM MAITUHBI,
OTHOCHUTEJIbHAS BJIAXHOCTh BO3/yXa, OJJIEKTPUYECKUN 3apsij, CHJIa TOKa, DSIEKTPUUYECKOE
HanpsDKEHUE, COMPOTHBICHUE TMPOBOJHUKA, YIEIbHOE CONMPOTUBJIICHHE BEIIECTBAa, paboTa U
MOIITHOCTh AJIEKTPHUUECKOTO TOKA), MPU ONMHMCAHUU MPABWILHO TPAKTOBATh (DU3UYECKUN CMBICI
WCIIOJIH3YEMBIX BETMYMH, 0003HAUYCHUS U €AMHUIIBI (PU3UUYECKUX BEIIMYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JPYTUMHU BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBHCUMOCTEH (PU3NUECKIX BEIHYUNH;

® XapaKTepu30BaTh CBOWCTBA Tel, (U3MUYECKUE SBICHHUS U TPOIECCHI, HCIONB3YS
OCHOBHBIE€ TIOJIOKCHHSI MOJIEKYJSIPHO--KUHETHYECKOW TEOPUU CTPOCHHUS BEIIECTBA, MPUHITUII
CYTEPIIO3UITNH T0JIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsijaa, 3akoH Oma s
ydacTka 1enu, 3akon Jxoyns—JIeHia, 3akoH COXpaHEHHUs SHEPTHH, IIPU ITOM JIaBATh CIIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMATHYECKOE BBIPAKCHHE;

® 00BSCHATH (PU3UUYECKHE MPOIIECCHI U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyaIui
MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH MPUUYMHHO-CIEIACTBEHHbBIE CBSA3U, CTPOUTH
00BbsICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3Y4YEHHBIX CBOMCTBA (PU3MUECKHX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epemaTh pacy€THBIC 3a7adyd B 2-3 JCHCTBUSA, HCIOJB3Ys 3aKOHBI W (OPMYIIBI,
CBSA3BIBAONIME (PU3WYECKUE BEIMYMHBI: HA OCHOBE aHallu3a YCIOBHUS 3aJayd 3alHiChIBAaTh
KpaTKOE YCJIOBHE, BBISIBISTH HEJOCTATOK JAHHBIX JI PEIICHUs 3aJaud, BIOUpATh 3aKOHBI U
dbopMyIbl, HEOOXOMUMBIC JJisi €€ peIleHus, MPOBOJUTh PACUYEThl U CPABHHUBATH IMOJIYUEHHOE
3HaYeHHe (PU3NUECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;



® pacro3HaBaTh NpoOIEMbl, KOTOPhIE MOXKHO PEIIUTh IPU MOMOLIM (PU3NIECKUX METOIOB,
UCMONB3Yysl ONMCAHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLIEHUBATh
IIPABUJIBHOCTD MOPsIZIKA IPOBEIEHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOIBI;

® [IPOBOJIUTH OIBITHI 110 HAOJIIOJCHUIO (PU3MUECKUX SBJICHUH UM (PU3MUECKUX CBOMCTB Tell
(KanwIsipHbIE SIBJICHHUS, 3aBUCUMOCTb JaBJIEHHUA BO3JyXa OT €ro o0béMa, TeMIeparypsl,
CKOPOCTH IIpoLlecCa OCTBIBAaHUSI M HarpeBaHWs IIpU HU3JIYyYEHUM OT I[BETa H3JIy4arouei
(morsjomaroNeif) NOBEpXHOCTH, CKOPOCTb HCHAPEHHUs BOJbl OT TEMIIEPAaTypbl KUIKOCTH U
IUIOIAAN €€ IOBEPXHOCTH, JIEKTPU3aLUs TeJ U B3aUMOJAEHCTBUE 3JIEKTPUYECKUX 3aps/oB,
B3aMMOJICHICTBHE TIOCTOSHHBIX MAarHMWTOB, BU3YyaJH3allMs MAarHUTHBIX TOJEH MOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOI'O IIOJS HAa IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHmra,
CBOWCTBA  3JIEKTPOJBUIATENIl  IMOCTOSHHOINO  ToOKa):  (OpPMYIMpPOBAaThH  IpOBEpsieMble
HPENONI0XKEeHUs, COOUpaTh YCTAHOBKY M3 IPEIUIOKEHHOT0 OOOpYIOBaHUS, ONUCBHIBATH XOJ
OTIBITa U JOPMYIIUPOBATH BHIBOJIBI,

® BHINOJIHATE TPSIMbIE U3MEPEHHUs] TeMIIepaTypbl, OTHOCUTEIbHON BIa)KHOCTH BO3YXa,
CHJIBI TOKA, HAIPSDKEHHS C MCIOJIB30BAaHMEM AHAIOTOBBIX MPHOOPOB M JATYMKOB (DPU3MUYECKHUX
BEJIMYMH, CPAaBHUBATDH PE3YJIbTAThl U3MEPEHUM ¢ yUETOM 3a/laHHOM aOCOIIOTHOM MOrPEIIHOCTH;

® [I[POBOJIUTh HCCIICJOBAHUE 3aBUCHMOCTH OJHOW (DPU3NYECKON BEITUYMHBI OT APYrou C
UCIOJIb30BAaHUEM MPSMBIX HM3MEpEHHH (3aBUCHUMOCTb COIPOTHBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOILAAM MONEPEYHOr0 CEUYEHUS M YAEIbHOIO CONPOTUBIICHHUS BEIECTBAa MPOBOJAHUKA,
CWJIBI TOKa, WAYILIEro uepe3 IPOBOJAHHMK, OT HAINpPSDKEHMs Ha IPOBOJHUKE, HCCIEI0BAaHUE
MOCNIEA0BATENbHOIO W MapajUIeIbHOIO  COEIMHEHUN  NPOBOJHUKOB):  IUIAHUPOBATH
HCCJIEIOBaHKE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS, ClIeAys NMPEI0KEHHOMY IUIaHYy,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUJAE TaONUI U TpaduKOB, JenaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BaHUS;

® [IPOBOJIUTh KOCBEHHbIE H3MepeHHs] (U3NYECKUX BeIMYUH (yAedbHas TEIUIOEMKOCTh
BEIIECTBAa, CONPOTUBJICHHE TMPOBOJHMKA, paboTa W MOIIHOCTh JJIEKTPUYECKOIO TOKA):
IUTAHUPOBAaTh M3MEPEHMs, COOMpATh SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys NPEASIOKEHHOMN
UHCTPYKLIMU, U BEIYUCIIATH 3HAUCHUE BEITUYHHBI;

ecoONMIOaTh MpaBWJIa TEXHUKU O€30MacHOCTH Npu pabore ¢ J1abopaTOPHBIM
o0opynoBaHueM;

® XapaKTepU30BaTh MPUHIIMIIEI IEHCTBHUS M3YYEHHBIX TIPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpOH Ha MX OmMMCaHHs (B TOM YHCJIE: CHCTEMa OTOIUICHHS TOMOB, TUTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK AIIEKTPUUECKOW SHEPTHH, 3JIEKTPOOCBETUTENIbHbIE
npuOOpbl, HarpeBaTeIbHbIE AJIEKTPONPUOOPHl (IPUMEPHI), SIEKTPUUECKHE MPEIOXpPaHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJBUTATENb IOCTOSHHOTO TOKa), MCIOJNb3ysd 3HAHUS O CBOMCTBAx
¢du3nueckux sSBICHUH U HEOOXOqUMBbIe (PHU3MUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA W HU3MEPHUTENbHbIE NPUOOPHI IO
cXeMaM M CXEMaTHYHbIM pPHCYHKaM (CKUJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETpP, JBUTATEIh BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI
NIEKTPUUYECKUX IeNel C MOoCIeN0BAaTeNbHbBIM U MapajUIeIbHBIM COEIUHEHUEM 3JIEMEHTOB,
pasyinyas ycJIoBHbIe 0003HAUEHUS 3JIEMEHTOB IEKTPUUECKUX LIeTIEH;

® IPUBOJIUTH TPHUMEPHl (HAXOAUTh HMHGPOPMAIMIO O TMpPUMEpPax) MPAKTHYECKOTO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHHWH B TIOBCEAHEBHOW KM3HU Al oOecrieueHHst 0€30MacHOCTH
npu oOpalieHuu ¢ MpuOOpaMM W TEXHHUUECKUMH YCTPOHMCTBAMHM, COXpPAHEHHsS 3J0pPOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJCHUS B OKpY KaloIlel cpesie;



® OCYILIECTBIIATH MOMCK MH(opMaIuu (hrusnyeckoro cojepxanusi B MIHTepHETe, Ha OCHOBE
UMEIOIUXCAd 3HAaHMM M 1yTéM CpaBHEHMsI JOINOJHUTEIbHBIX HMCTOYHUKOB BBIIENATH
UH(POPMALINIO, KOTOPast SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITH HEJOCTOBEPHOM;

® [ICTI0JIb30BATh IPU BBINOJHEHUH YYEOHBIX 3aJaHUN HAy4HO--IIOMYJSIPHYIO JINTEPATypy
(GU3MUecCKOro CcoNepKaHHs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BianeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;

®C03/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE W KpaTKUE YCTHBIE COOOIIeHus, 00o00Imas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOrO COAEp’KaHMs, B TOM 4YHUCIIE MyOJINYHO
IPEACTaBIATh PE3yibTaThl NPOEKTHOM WM HCCIEN0BATEIbCKONW JEATENBHOCTH, IPH 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YyYCHHBIM MOHATUHHBINA ammapar Kypca (HU3HMKH, COIPOBOXKIATH
BBICTYIUICHHE ITPE3ECHTALNEM;

eIIpU BBIIOJHEHUU YYEOHBIX NPOEKTOB U HUCCIEAOBAaHUM (PHU3MUECKUX IPOLECCOB
pacrpenesaTs 0043aHHOCTU B TPYIIE B COOTBETCTBUU C IIOCTABICHHBIMH 33Ja4yaMH, CIEIUTh 32
BBIMIOJITHEHUEM IUIaHA JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBAaTHO OLIEHHWBATh COOCTBEHHBIN
BKJIaJ] B JESTEIbHOCTb I'PYIIbl, BHICTPAUBAaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE, MPOSBISL
TOTOBHOCTb pa3peliaTh KOH(IUKTHI.



TEMATHYECKOE INTAHUPOBAHUE

KoumnuectBo yacos DJIeKTPOHHbIE
No 11/ HaunmeHoBaHHe pa3aejioB H TeM Kontpo IpakTn Jlara (uudposbie)
nporpaMmMbl Bcero JIbHbIE yeckue oOpa3oBaTe/ibHbIE
H3y4eHust
padoTbI padoTbI pecypcbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bu6mmoreka [IOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 04.09-25.09 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 27.09-13.12
CIUIOBHIC TPORECEH > 09-13 https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DNeKTpUUECKUe 3apsbl.
bu6nunorexa LIOK
2.1 3ap}I)KeHHer Tena U UxX 7 1 18.12-15.01 https://m.edsoo.ru/7fA181ce
B3aUMOJICHCTBUE
bubmmoteka IIOK
2.2 II i i 2 2 7 17.01-01.04
OCTOSTHHBIH AJIEKTPHYECKHI TOK 0 01-01.0 https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
2. M 1 1. .04-22.04
3 ATHITTHBIC ABJCHI y > 03.0 0 https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
2.4 4 24.04-08.05
MICKTPOMArHHTHAS HALY KL https://m.edsoo.ru/7f4181ce
Hroro 1o pasuery 37
PeszepBHOE Bpems 3 13.05-22.05
OBIIEE KOJIMYECTBO YACOB I10 68 4 145
[TPOTPAMME '
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ITOYPOYHOE IINTAHUPOBAHHUE

KoaundecTBO yacoB 3J'[eKTp0HH
bI¢
Tema ypoxka Kounrpou MpakTuy HMara uudpoBbIe
Bcero BHBIE ecKHe U3YYeHH s HNuauxkaropsr @I oOpa3oBare
padoThI padoThbl JbHbIE
pecypchbl
AHanu3 TeKCTa IPEeBHUX aTOMHUCTOB
(Hanpumep, pparmMeHTa HO3MEI
Jlyxpenus Bub6nuoteka
OCHOBHEIE TTOJIOKCHUS «O npupoze Beleit») ¢ 110K
MOJICKYJISIPHO-KHHETHICCKON TCOPUH 1 05.09 U3N0KEHHEM 000CHOBaHU I
AQTOMHOU TUIOTE3bl https://m.edsoo
Y UX OIIBITHBIC TIOATBEPIKICHUS
(cMbIcioBoe uTeHne). OreHKa TU/ff0a5256
yOEeqUTETBHOCTH ITHX
000CHOBaHUI.
AHann3 TeKCTa IPeBHUX bubmmoreka
ATOMMCTOB. LIOK
Macca u pa3Mep aTOMOB U MOJIEKYI 1 07.09 OlieHKa yOeIHTeNLHOCTH STHX httos-//m.edsoo
000CHOBaHUH. ru/ff0a5256
AHanu3 TeKcTa JPEeBHUX bubmmnoreka
Mopenu TBEpIOTO, KHUAKOTO U 1 12.09 aTOMHCTOB. 1IOK
ra3000pa3HOro COCTOSHUIA BEIeCTBa ' Ouerka y6euTenbHOCTH ITHX https://m.edsoo
000CHOBaHUIA. ru/ff0a540e
OObsicHEHHE CBOWCTB TBEPIOTO, AHanu3 TeKCTa IPeBHUX
Bbubnuoreka
KHJIKOTO U Ta3000pa3HOTO ATOMHCTOB. LIOK
COCTOSIHHMH BEIECTBA HA OCHOBE 1 19.09 Ouenka y6e/MTenbHOCTH STHX _
MIOJIOKEHUH MOJIEKYIISIPHO- obocHoBaHHuii. fttps. fim.esoo
5 .ru/ff0a540e
KHHETHYECKOH Teopuu
AHanu3 TeKkcTa IpeBHUX Bbubmmoreka
ATOMMCTOB. LIOK
Kpucrammueckue u amop¢Hble Tena 1 21.09 OueHKa yOeuTeTbHOCTH ITHX https://m.edsoo
000CHOBaHUIL.

.ru/ff0a5800
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AHanu3 cuTyanuii npakTHIecKoro

HCIIOJIb30BaHM TETJIOBBIX CBOHCTB Bu6nuorexa
CMaunBaHUE W KaMUIIPHOCTb. BCILCCTB 1 MATCPHATIOB, HANpHUMCEP, HOK
6 26.09 B I[CJISIX YHEPTOCOCPECIKCHHUS .
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo
TETION30JISILIUS, /1025226
3Heprocheperaromniye KpbIIIH, ulMasazo
TEPMOAKKYyMYJISATOPHI U T. II.;
AHanu3 cuTyanui npakTHIecKoro
UCIIOJIb30BaHMs TETUIOBBIX CBOMCTB Bubnuorexa
BEILECTB ¥ MaTepUaJIOB, HAIPUMED, LIOK
7 TemnoBoe pacuInpeHne 1 cxaTue 26.09 B LIEJISAX DHEPTOCOEPEKEHUS: hitos://m.edsoo
ps://m.
TETIOU30JIALI,
SHeprocOeperaroIne KpoIy, Iu/ff0a5a26
TEPMOAKKyMYJISITOPHI U T. II.;
3ananusa ans GOpMHPOBaHUA Bu6nuoTtexa
Temneparypa. CBs3b TEMIIEpATypbl €CTECTBEHHO HAyJHOM 110K
8 CO CKOPOCTBIO TEIIOBOTO JBUKEHHS 28.09 IPaMOTHOCTH y1aAIIXCA. https://m.edsoo
ps: .
YaCTHI] 3amanuss o Teme «TemoBble £ )
siBrieHus». 3aganue 1. Temneparypa Iu/fi0a5a26
Pewenue xelicos o
3Hepro3pGexTuBHOM JOME. BubnoTexa
Buytpennss sueprus. Crioco0sl anarus st pop MH?OBaHHﬂ 1IOK
9 N 03.10 €CTECTBEHHOHAYYHOH )
H3MEHEHUs BHYTPEHHEH SHePTHH https://m.edsoo
TpaMOTHOCTH yJalIuxcs 8 Kiacca. 1102560
3agaHus 1o TeEMeE JUTa->co0l
«TenoBble sIBIEHUSD.
3amanus 1Mo TemMe
«TeroBbIe SIBICHUSD.
3ananue 8. YTeluieHue 10MOB. Bubmoreka
OcobenHocTy KiuMata TIOMEHCKOM LIOK
10 Bus! Temonepeaayn 05.10 00acTH.
https://m.edsoo
CaMOCTOSTENIHHO UCKATh, U3BJICKATb, -
CHCTEMAaTH3UPOBATh, Iu/ff0a6412
aHATTM3UPOBATh U OTOUPATH
HE00X0 UM Y0 HHPOPMAITHIO
Ypox-koupepenuus «IIpakruyeckoe Pemenne keticos o Bubnuoreka
WCIOJIb30BaHUE TETJIOBBIX CBOWMCTB SHEProdPPEKTHBHOM JIOME. OK
11 10.10 3amanus it GOPMUPOBAHHUS .
BEIIIECTB ¥ MAaTEPHAJIOB B IICIIAX . https://m.edsoo
€CTEeCTBEHHOHAYIHOI
SHEPrOCOCPEIKCHHS .ru/ff0a65c0

TPaMOTHOCTH yJaIIUXCS 8 kiacca.
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3az[aHm1 1o TeMe «TermnoBsie
SIBJICHU ).

Hcnonp30BaHne MaTepuaios ¢
HU3KOM Teruionepenayei mpu
CTPOUTEIBCTBE

CocTaBUTh KOMIIETEHTHOCTHO-

OpPHEHTHPOBAHHOE 3aJaHue 00 BubnroTeka
KonngectBo Ternotel. Y nenbHas HCTIOJIbSOBAHMII MATCPHATIOB C HOK
12 12.10 HHU3KOH Teryionepenauei npu )
TEIIOEMKOCTh . https://m.edsoo
CTPOMTENILCTBE 3IaHUH U /026976
COOPY>KEHUI. MUITTUabI 7o
IIpouzBoacTro
KepaMH4YeCcKOro KHpIHYa U
CTCHOBBIX MaHEJCH u
KepaMHYEeCKIX OJIOKOB.
Pewenue kelicoB o
9HEProd’pHEeKTUBHOM JOME. Bubnmoreka
13 YpaBHEHHUE TEIIOBOTO OaaHca. 1710 3ajanus U1t GOPMUPOBAHHS HOK
Temnoo0MeH U TEMIOBOE PABHOBECHE ' CCTCCTBCHHOHAYIHON 8 https://m.edsoo
rpaMOTHOCTH y4aIiuxcs 8 kiacca.
P Y ru/ff0a7088
3amanus o TeMe
«TennoBble SIBICHUS.
3agaHus 1Mo TeMe
Jlaboparopras pabora «TeIIOBbIE SBICHUS.
14 «HccnenoBanue BIEHUS 19.10 3ananue 6. [louemy y Ten pa3Has
TEIUIO0OMEHA TP CMEIITNBAHUH ' TEIJIONPOBOIHOCTD?
XOJIOAHOH U Topsder BOIBD 3ananue 7. PednexropHbIit
yTEIJIUTEIb
P MaTteMaTHuecKue pacueTsl U Bbubnmoreka
. acgeT KOJINYECTBA TEIUIOTHI, p1 IpeoGpasoBaHHs 110K
HEOOXOIUMOTO ISl HarPEBaHUS TeJia .
p 3ananue 9. TemnooOMeH y https://m.edsoo
U BBIACISEMOTO UM IPH OXJIAKICHUU SKUBOTHBIX
p .ru/ff0a6a98
3agaHns 1o TeMe Bt
HOTHOTEeKA
JlaGopatopHas paboTa «TernsoBbIe ABICHUS.
. 3ananue 6. [Touemy y Ten pa3Has LOK
16 «OmnpeeneHue yaeabHON 26.10
TEIUIONPOBOIHOCTE? https://m.edsoo
TEIUTOEMKOCTH BEIIeCTBa 3apanne 7. PeduexTopHbiii U/fF0a6bh0
YTCILTUTEb
17 DHeprus TOImIMBa. Y iejabHast 07.11 DKk30TepMUIecKre (BBICICHNE Bubnuorexa
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TEIJIOTa CrOpaHus TEIJIOTHI) ¥ SHAOTEPMHUYECKUE LHOK
(moromeHne TEMIOTHI) PEeaKIyy. https://m.edsoo
Amnanuz u 0T60p nHMGOpPMaUH C ru/ffoa7bsa
HCIIOJIB30BAHUEM PA3ITHYHBIX
ucTOUHHUKOB. [TomydyeHue
JIM3ETbHOTO TOILINBA, OCH3MHA
Ananu3 cuTyauuit
Bbubnuoreka
IInaBneHue u oTBEpACBaHNE NPaKTUICCKOro NpUMCHCHHUA 10K
18 KPMCTAIIMYECKUX Tesl. Y aenbHas 09.11 ABJICHUM ILTABJICHHUA H _
KPHCTAJLTM3aALMU, HATIPUMED, https://m.edsoo
TEIIOTAa TUIABJICHHS
MOJTY4EHHE CBEPXUUCTHIX ru/ff0a71d2
MaTepHAIIOB, COJIeBas TPEJIKa U JIp.
a6 6 3amanus o TeMe Bubmmoreka
19 g OpaTopHai pabota _ 1411 «TemnoBbIe ABICHUSY. HOK
«OmnpeneneHne yAeIbHON TEIIOThI :
P Y https://m.edsoo
TUIABJICHHMS JIb/IaY
Iu/ff0a72fe
3amanus it GopMUPOBAHUS bubnuoreka
20 ITapooOpa3oBaHye U KOHACHCAIHS. 16.11 ©CTECTBEHHOHAYYHOH IPaAMOTHOCTH HOK
Ucnapenne ' ydaupxes 8 kiacca. 3ajanus o https://m.edsoo
Teme «TerioBbIe SIBICHUS.
ru/ff0a740c
3agarne «O0pa3oBaHue 00IaKOBY
Kunenue. Y aenpHas TeIoTa 3ananust 1 HopMUPOBAHKS Bubnroreka
21 MTAPOOGPA30BAHIS H KOH/ICHCALIHH. o111 €CTECTBEHHOHAYYHOI IPaMOTHOCTH 1IOK
3aBHCHMOCTD TEMIIEPATyPbl KATICHUS ' yHamxcs 8 xiacea. 3ajaHus no https://m.edsoo
OT aTMOC(HEPHOTO TABICHHS TeMe «TeIUIoBbIC ABTCHH. .ru/ff0a786¢
3ananne «O0pa3oBaHue 00JIAKOBY
3aganus s GOpMHUPOBAHUS
€CTECTBEHHOHAYYHOM IPaMOTHOCTH
yuamuxcs 8 kinacca. 3agaHust o Bubanorexa
Braxuxocts Bo3ayxa. JlaboparopHast Teme «TernsoBbie IBICHUS. LIOK
29 pabota «Onpe/ienenne 23.11 3aganue 2. V3ydeHue CKIOHOB https://m.edsoo
. ps://m.
OTHOCHUTEJILHOH BIIAYKHOCTH BO3LyXa» 3ananue 4. IsMepenue BIaKHOCTH 1£10a7628
BO3ayXa 3ananue 5. Biusaue uMivaroso
BIXKHOCTH BO3/yXa Ha XKHU3Hb
YeoBeKa
23 Perenne 3ana4 Ha onpezenenue 28.11 MaremaTrudecKue pacueThl U

BJIQJKHOCTHU BO3yXa

npeoOpa3oBaHus
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OO0cy)ICHUE YKOTOTHUSCKUX

N ubanoreka
TIpUHIMITEL PaGOTEI TETLTOBBIX MOCIIEICTBHIA UCIIOIB30BAHHUS
. JBUTATENCi BHYTPEHHETO LOK
24 nsurareneif. [Tapoas TypOuna. 30.11
CTOpaHus, TCIJIOBBIX U https://m.edsoo
JlBuratens BHYTPEHHETO CrOpaHHus rHApOSIeKTpocTaHH (MC — u/ffoaTcTe
JKOJIOTHSI, XUMHUS)
OO0cy)ICHUE YKOTOTHYSCKUX
KI1JI TeIIoBOro JBHraTes. MOCJIeICTBUH UCIIOIH30BAHUS Bubmnorexa
JIBUratesieil BHyTpPEHHETO LHOK
25 TeroBele ABUTATENN U 3alllATa 05.12
. CrOpaHusl, TEIIOBBIX U https://m.edsoo
OKPYZKAIOIICH CPe/Ib! runposnexTpoctanimii (MC — ru/ffoa7c7c
IKOJIOTUSI, XUMHUSI)
OO0cy)IeHUE YKOTOTHUSCKUX
MOCTIEJICTBHI HCTIOIb30BaHUS noIMOTEKA
26 3aKOH COXpaHEHMsI U IPEBPALLCHUS 07.12 JBUTATEIICH BHYTPEHHETO OK
SHEPrUH B TEILUIOBBIX MPOIeccax ' CropaHusi, TEIUIOBBIX U https://m.edsoo
ruposnekTpoctanipii (MC — ru/ff0a7c7c
9KOJIOTHSI, XMMHS)
[oaroroBka K KOHTPOJIBHOU padboTe MaTemaTHIecK e PacyeTs bubnuoTeka
97 1o Teme « T erioBbIe SIBICHUS. 12.12 Npeo6pasoBaHus 1OK
W3MeHeHre arperaTHbIX COCTOSTHUN https://m.edsoo
BEILECTBA» .ru/ff0a83f2
bubnuoreka
KoHTpoibHas paboTa 110 TeMe MaremaTHyeCcKue pacueThbl 1 1OK
28 «Tennorsie siBnenus. U3menenne 14.12 npeobpasoBanus
N https://m.edsoo
arperaTHBIX COCTOSHHUIM BEIIECTBAY
P B .ru/ff0a86ae
Vuer  cTaTMYecKoro bubnnorexa
29 OnekTpusauus Tent. Jlsa pona 19.12 DIIEKTPUYECTBA  TIPU IEpepaboTKe LOK
AIIEKTPUYECKUX 3aPSIIIOB ¥ KOITYeHUHU PBIObI https://m.edsoo
Tu/ff0a87e4
VYyer  CTaTUYECKOro
Vpok-uccnenoBanme « DIEKTPU3AIIHIS IEKTPHYECTBA Ha IPOM3BOJCTEE,
30 TeN UHIyKIMel v npu 21.12 TPaHCHOPTUPOBKE U XPAaHEHUH
CONIPUKOCHOBEHU M) JKUAKOTO TOTUIMBA, B padote TOII,
A3C, KCK.
31 BzaumoneiicTBue 3apsKEHHBIX TEJl. 26.12 3ananust s GopMUPOBAHUS bubnmnoreka
3akon Kynona : €CTECTBEHHOHAYYHOI LIOK
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rpaMOTHOCTH y4aluxcs 8 Knacca.

https://m.edsoo

3agaHus 1o TeMe «DIEeKTPUUECKHe ru/ff0a87e4
SIBJICHHSD)
DJeKTpUIEcKoe MmoJie. 3ajanus 1 GOPMUPOBAHHS bubnunoreka
HanpsykeHHOCTh 3JEKTPUUECKOT0 CCTCCTBCHHOHAYHOH HOK
32 28.12 IPaMOTHOCTH y4aIuXcst 8 Kiacca. i
noJtst. [IpUHIIAT CYTIEPITO3HITHH https://m.edsoo
. 3agaHus 1o TeMe «DIEeKTPUUECKHe /
INEKTPUYUECKHUX MOJeH SBITCHILS .ru/ff0a8ala
0 3aganust Ui GOPMUPOBAHUS bubnuoreka
23 SOCHTP’HH anelpr quCKgX 3apAzoB. 09.01 €CTECTBEHHOHAYYHOI I'PaMOTHOCTH LIOK
neMeHTapHbIi 3apsia. CTpoeHue .
p p. p yuamuxcs § knacca. 3aJjaHus 1o https://m.edso0
aToMa TeMe «INEeKTPUIECKHUE SBICHUSD) ru/ff0asef6
3ananus i GOpMHUPOBAHUS Bubmorexa
34 HIpoBOAHMKH U IMANEKTPUKH. 3aKOH 11.01 €CTECTBCHHOHAYYHOM I'PaMOTHOCTH HOK
COXPAaHEHHMsI DIIEKTPUYECKOTO 3apsiaa ydamuxcs 8 kinacca. 3aiaHus 1o https://m.edsoo
TeMme «INEKTPUIECKUE SIBICHUSD -ru/ff0a8ef6
3amanus Uit GOPMHUPOBAHHS Bubmorexa
35 Peenue 3a/1a4 Ha pUMEHEHHE 16.01 €CTECTBEHHOHAy4YHOI 'paMOTHOCTH HOK
CBOMWCTB QJICKTPHUYECCKUX 3apsa10B ydamuxcs 8 xjacca. 3a,I[aHI/I$[ o httQSZ//m.edSOO
TeMe «DNEKTPUUYECKHE SIBICHHSD) -ru/ff0ad0cc
. bubnuoreka
DJEeKTPUYECKHUH TOK, YCIOBHSI €ro 3axanms as pOpMUpOBAHHS 110K
36 cymiecTBOBaHMs. McTOUHMKHI 18.01 CCTCCTBCHHOHAYIHOM IPAMOTHOCTH i
yuamnuxcs 8 kinacca. 3a1aHust 1o https://m.edsoo
JNEKTPUYECKOTO TOKA
TeMe «DJIeKTPUUECKHUE SBICHHS .ru/ff0a95a4
3aganus 171t GOPMHUPOBAHUS bubnuorexa
. i OK
37 JlelicTBHS 31EKTPUYECKOTO TOKa 23.01 CCTECTBCHHOHAYTHOM IPaAMOTHOCTH 1 i
yuJammxcs 8 Kiacca. 3a1anHus 1o https://m.edsoo
TeMe «DJIeKTPUUECKUE SBICHHS .ru/ff0a96b2
Ypoxk-uccnegoanue «Jleiicteue 3aganus 1151 GOPMUPOBAHUS
38 SIEKTPHYECKOrO MOJI Ha 25 01 €CTECTBEHHOHAYYHOI I'PaMOTHOCTH
HPOBOHHKH 1 AHATEKTPHKH ydamuxcs 8 kinacca. 3aaHus 1o
TeMe «INEKTPUIECKHUE SIBICHUSD)
bubnnoreka
DNEeKTPUUECKHUN TOK B METaJLIax 3anauust 11t popMUPOBAHHS
39 P ’ 30.01 ITOK

KHUIKOCTAX U ra3ax

CCTCCTBCHHOH&y‘IHOﬁ I'paMOTHOCTHU

https://m.edsoo
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ygamuxcs 8 Knacca. 3aJjaHus 1o
TeMe «DNEKTPUYCCKUE SIBICHHSD

.ru/ff0a9838

3aganus 111 GOPMUPOBAHUS Bubnuorexa
40 DnekTpuyeckast Lelnb 1 €€ COCTaBHbIE 01.02 CCTECTBCHHOHAYUHOI IPAMOTHOCTH HOK
4acTu yuamuxcs 8 kiacca. 3agaHus 10 https://m.edsoo
TeMe «DNEeKTPUUYECKHE SIBICHUSD) -ru/ff0a9838
bubnmoreka
Cuita Toka. JlaboparopHas paborta 3aganus s (l)OpMI/I?OBaHI/IH HOK
41 «VI3mepeHune u peryJIupoBaHUe CHIIBI 0.5 06.02 CCTCCTBCHHOHAYTHON IPAMOTHOCTH )
TOKa» yuammxcs 8 Kinacca. 3a1anus 1o https://m.edsoo
TeMe «DJIEKTPHYECCKUE SIBICHUSI -ru/ff0a8bdé
DIeKTpHYECcKOe HANPSDKCHUE. 3ananus 118 popMUPOBAHHS bubnunorexka
42 Bomsmerp. Jlaboparopras padora 0.5 08.02 €CTECTBEHHOHAy4YHOI TPaMOTHOCTH HOK
«VI3MepeHune u peryTupoBaHue yuammxes 8 Kiacca. 3aIaHus o https://m.edsoo
HaIIPAXKCHUS TeMe «DNEKTPUYECKHE SBICHHSD) -ru/ff0adel14
3amanus Uit GOPMHUPOBAHHS Bubmmorexa
43 ConpoTuBieH#e NPOBOIHAKA. 13.02 €CTECTBEHHOHAy4YHOI IpaMOTHOCTH OK
VY nenbHOE CONIPOTHUBJICHUE BCIICCTBA ydammxcs 8 kiacca. 3agaHus 1o httQSZ//m.edSOO
TeMe «DJIeKTPUUECKUE SBICHHS .ru/ff0aa738
Jla6opaTopHas paboTa «3aBUCHMOCTD 3azanus 118 HOpPMUpOBAHUS bubnuorexa
44 SNEKTPUICCKOTO COIIPOTUBIICHHA 1 15.02 €CTECTBEHHOHAYYHOM IPaMOTHOCTH LOK
MPOBOJHKUKA OT €r0 JUTMHBI, IIONIa 1 yuammxes 8 Kiacca. 3a1aHus 1o https://m.edsoo
MOMEPEYHOT0 CEUSHUS U MaTepraa TeMe «DIeKTPUUECKHUE SBICHHS .ru/ff0aa738
Bbubnuoreka
3aBHCHMOCTD CHJIBI TOKA OT 3ananHus A1 OPMUPOBAHHS HOK
45 Hanpsokerus. 3akon OMa s 20.02 €CTECTBEHHOHAYYHOI I'PaMOTHOCTH .
yuJammxcs 8 Kiacca. 3a1anHus 1o https://m.edsoo
y4yacTka LelH
TeMe «NEKTPUUYECKHE SIBICHHSD) .ru/ff0aad4a
JlabopatopHas pabora 3ananus 1711 GOPMHUPOBAHUS BummoTexa
«HccnenoBanne 3aBUCUMOCTH CUIIBI €CTECTBEHHOHAYIHON [PAMOTHOCTH LIOK
46 TOKa, UAYIIETO YepE3 PE3ZUCTOD, OT 1 22.02
>, ULy pe3 p P, ydamuxcs 8 kjacca. 3aiaHusi 1o https://m.edsoo
COIPOTHUBIICHUS PE3UCTOPA U
p p p TeMe «NEKTPUUYECKHE SIBICHHSD) ru/ff0aa04e
HaIPSDKEHUS Ha PE3UCTOpe» -
AHanu3 cuTyanui nmapamienbHOro Bubnuoreka
INocnenoBarenbHOE U MapaJlIEIBEHOE
47 27.02 COG/IMHEHHS TIPOBOIHHKOB B LOK

COCAMHCHUA IPOBOJHUKOB

https://m.edsoo
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AOMAITHUX JJICKTPUICCKUX CETAX

.ru/ff0aaas8

JlabopatopHnas pabota «IIpoBepka AHanu3 cuTyaluuil napauienbHOro Bubnuoreka
48 IIpaBWJIa CJI0KEHUS HAIIPSLDKEHUN TTPU 29.02 COEIMHEHHS TIPOBOTHUKOB B ITOK
IIOCJIEAOBATEIILHOM COCAUHEHUN ' JOMAITHUX JIEKTPUICCKIX CETAX https://m.edsoo
JIBYX PE3UCTOPOBY .ru/ff0aaa58
JlabopatopHnas pabota «IIpoBepka AHanu3 cuTyaluuil napauienbHOro bubnunoreka
49 [paBuJia AJIs1 CUJIbI TOKA MPU 05.03 COEJIMHEHUS IPOBOIHUKOB B oK
napanjieibHOM COCIMHCHUN l JOMAIIHUX SJIEKTPHICCKIX CETAX httQS://m.edSOO
PE3UCTOPOBY .ru/ff0aadle
Bubnunoreka
Pelllenye 3a1a4 Ha IPHMEHEHHE MaremaTHyecKue pacueThbl 1 LOK
50 3akoHa OMa [T pasIMIHOTO 07.03 TpeodpasoBaHMs
https://m.edsoo
COeIUHEHUS IIPOBOIHUKOB
1 pOBOA .ru/ff0aaf8a
PacueT MOIHOCTH 3JIEKTPUIECKUX bubmmorexa
51 PaboTa 1 MOLIHOCTH ANIEKTPUIECKOTO 1203 mpudOpOB J0Ma, aHAIN3 OK
ToKa. 3akoH J[xoynsa-Jlenna ' UHCTPYKIIHHY. https://m.edsoo
.ru/ff0ab124
JlaGopatopHas paGota PacueT MONITHOCTH 3/EKTPHUECKHX Bubnuoreka
OK
52 «Onpenenenne paboTbl ¥ MOIMIHOCTH 14.03 npUOOPOB 10Ma, aHau3 1
MHCTPYKLMHA https://m.edsoo
JIEKTPUYECKOTO TOKA) .
P ru/ff0ab3e0
o Bubanoreka
DJeKTpUUECKHE [IETH U MOTPEOUTEITH OObvscHenue ycTpoicTBa 1 10K
53 3IEKTPHYECKOIl JHEPTHHU B OBITY. 19.03 HPUHOMIA IEUCTBHS IOMAIITHHUX httos://m.edsoo
KOPOTKOE 3aMBIKAHIIE 3JIEKTPOHArpeBaTelbHbIX npubopos | NUPS://M.€dS00
P 1u/ff0ab660
bubnuorexa
ITocTOSIHHBIE MATHUTBI, UX OK
54 N 21.03 1
B3aMMOJIENCTBUE https://m.edsoo
.ru/ff0abea8
bubnuorexa
VYpok-uccnenosanue «M3yuenue HOK
55 N 02.04
OJIEH TIOCTOSTHHBIX MArHUTOB) https://m.edsoo
.ru/ff0ac3do
56 MarnutHoe none. MaruutHoe moJie 04.04 Bubnuorexa

AHanm3 cuTyarui pakTHIeCKOTro
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3eMiIH 1 eTo 3HaYeHUE IUIA KU3HH Ha MIPUMEHECHHUS JIIEKTPOMArHUTOB (B HOK
3emiie OBITOBBIX TEXHUYECKHX https://m.edsoo
YCTpOHCTBAX, MPOMBIIIICHHOCTH, .ru/ff0acOba
MEIUIUHE)
IToxroToBka kK KOHTPOJIBHOI padoTte BubmioTrexa
1o Teme " DIIeKTPUICCKHE 3apsIIBL. 110K
57 3apspKEHHBIE Tela U UX 09.04 .
B3auMoielcTBUs. [locTOSHHBIN M
3IEKTPUUYECKHUM TOK" 0.ru/ff0abeas
KontponbHas pabota o Teme
n
DIIEKTPUYECKUE 3aPSbL. E6anorexa
3apsoKeHHBIE Tella U UX OK
58 B3aumozeicTeus. [locTosHHbII 11.04 ]ét s//m.edso
. ntps://m.edso
ANIEKTPUIECKHUN TOK" /
Bcepoccuiickas nmpoBepoyHas 0.1u/Tt0abeat
pabota
PesepBHblit ypok. PaboTa ¢ TekcTamu bubnuoreka
9 o Teme "TlocTosTHHBII 11.04 HOK
° INEKTPUYECKHIA TOK" / ' https://m.edsoo
Bcepoccuiickas mpoBepouHas paboTta .ru/ff0acdc6
AHanu3 cuTyauuil npakTU4ecKoro bubmmoreka
Ombir Jperesia. MaranTrOe Hoe NPUMEHEHHS SIEKTPOMArHUTOB (B LIOK
60 3IIEKTPUYECKOr0 TOKa MarauTHoe 16.04 GLITOBEIX TEXHIMUECKHX httos-//m.edsoo
T0JIE KaTyIIKH C TOKOM if{(;;pﬂ(zlnc;:)ax, MIPOMBIIIICHHOCTH, u/ffoacld?
[IpuMEHEHNE SIEKTPOMATHUTOR B AHaJIU3 CHTYaIH NPAKTHYECKOTO Bubnmoreka
61 texHuke. JlabopaTopHas paborta 05 18.04 ngMeHeHH’I 9MEKTPOMArHATOB (B OOK
«3yuenne neHCTBUS MarHUTHOTO ' ' HTOBvHX TEXHUYCCKHUX https://m.edsoo
MOJISL HA TIPOBOJHHK C TOKOM)Y YCTPOHCTBAX, MPOMBILUICHHOCTH, .ru/ff0ac74a
METUITITHE)
DJeKTpOIBUraTeNb HOCTOSIHHOTO Pacrio3HABAHYE 1 AHATH3 BuGmioTeKa
Toka. Mcnonb3zoanne Pa3IMIHBIX TPAMEHEHHUI LIOK
62 9JIEKTPOABUTaTENCH B TEXHUYECKUX 23.04 JIEKTPOJBATATENEH (TPAHCIIOPT, https://m.edsoo
YCTPOMCTBAX U Ha TPAHCIIOPTE. OBITOBBIE YCTPOMCTBA U JP.) ru/ffoacsee

JlabopaTopHast paboTa
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«KoHCTpynpoBaHHEe U H3ydeHHE
paboThI BIEKTPOABUTATEIISI

o ® 3 PacrniozHaBaHue n aHanu3 bubnmoreka
TIBITBI S0apanes. “aKOH Pa3IMYHBIX IPUMEHEHUH LIOK
63 3JIEKTPOMArHUTHON MHAYKIIHU. 1 25.04 IEKTPOABUraTENeii (TPAHCIIOPT, httos://m.edsoo
Ipasuio Jlenua OBITOBBIC YCTPOICTBA U 1Ip.) ru/ff0acs6e
Onexrporeneparop. Criocoost AHanu3 cuTyauuil NpakTU4ecKoro Bubnuorexa
NOJy4CHUSA SJICKTPUICCKON SHEPIUH. MIPUMEHECHHUS JIIEKTPOMArHUTOB (B LIOK
64 DIeKTPOCTAHIIHU Ha 1 30.04 OBITOBBIX TEXHUIECKHX https://m.edsoo
ps://m.
BO300HOBIISIEMbIX HCTOUHUKAX YCTPOHCTBAX, IPOMBILIICHHOCTH, ru/ff0ac86e
SHeprH MEIUIHE) '
IMoaroToBka kK KOHTPOJIBHOI padoTe MaTeMaTHueCKHE PACUeThl 1
65 10 TeMe «DIEKTPUUECKHE U 1 07.05 npeo6pasoBaHus
MarHUTHBIC SBICHU»
Konrposbhas pabora o teme Maremarneckue pacueTsl u EP(I;SIJ;HOTGM
66 «DJIEKTPUYECKUE U MATHUTHBIE 1 14.05 npeoGpasoBanms hitos://m.edsoo
ps: .
SHUS»
ABICHIA ru/ff0achl4
bubnuoreka
67 PesepBHblit ypok. Pabota ¢ TekcTamu 1 21.05 HOK
10 Teme «TerIoBbIe SIBICHHUSD ' https://m.edsoo
-ru/ff0acdcé
68 PeseprHsbIit ypok. Pabota ¢ TekcTamu 1 23.05
1o TeMe «MarHuTHbIC SBICHHS»
OBIIEE KOJIMYECTBO YACOB I10 68 145

[MPOI'PAMME
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MMPOBEPSAEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

8 KVIACC

Kon
NPOBEPsIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE pPe3yJIbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl
OCHOBHOTI0 0011[ero 00pa3oBaHusl

11

HCIIOJIB30BATh ITOHATUA

1.2

13

1.4

1.5

pa3janyaTtb ABJCHUSA 10 OIMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIbITOB,
ACMOHCTPUPYIOIUX JAaHHOEC (1)I/I3I/IquKOC SIBJICHHUC

pacIio3HaBaTh MPOSBICHUE M3YUCHHBIX (DPU3MUECKHX SBICHHH B OKPYXXAIOIIEM MHUpE, B TOM HHCIIE
¢u3nyecKkne SBICHHUS B NPUPOJE, NPU 3TOM IEPEBOAWUTH INPAKTHUECKYIO 33hady B Yy4eOHYIO,
BBIJICIISITH CYIIECTBEHHbIE CBOMCTBA (NPU3HAKK) (DU3UUECKHX SIBIICHUIH

OTIMCHIBATH W3YyYCHHBIC CBOWCTBA TEN M (DM3MUECKUE SBICHUS, HCHIONB3Ys (DM3MUECKNE BEINUYMHBI,
IIPY ONMCaHUX MPABHIBHO TPAKTOBATH (PM3HIECKUI CMBICI UCTIONB3YEMbIX BEIMYNH, 0003HAUCHHS
U eIUHUIB (PU3NYECKUX BEJMYMH, HAXOIWTh (POPMYIIbI, CBSA3BIBAIOIINE NaHHYIO (U3MUECKYIO
BEJIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTH T'padMKH H3YyICHHBIX 3aBHCUMOCTEH (H3MUECKHX
BEJTHYUH

XapaKTepru3oBaTh CBOICTBa TCI, (1)I/ISI/I‘I€CKI/IG SABJICHUA W MPOLECChI, HCIOJIb3YsSd HN3YUYCHHbLIC

3aKOHBI, IIPU 3TOM [1aBaThb CJIIOBECHYIO (bOpMyJ'IPIpOBKy 3aKOHa M 3aIIMChIBATh €ro MaTEMaTHUYCCKOC
BbIpa>KCHHUC

1.6

0OBACHATH (bmnqecmzle npoueccnl u CBOICTBa TCJI, B TOM YHCJIC M B KOHTCKCTC CI/ITyaL[I/Iﬁ
MIPAKTUKO-OPUCHTUPOBAHHOI'O0 XapaKTepa: BBIABIATL INPUYMHHO-CJICACTBCHHBIC CBA3HU, CTPOUTH
00BsicHeHHE U3 1 — 2 JOTMYECKHX IIIaroB C IIOMOIIIBIO 1-2 HN3YYCHHBIX CBOMCTBa (1)I/I3I/I‘ICCI(I/IX
HBHeHHﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHa WJIM 3aKOHOMCPHOCTHU

1.7

pemate pacuéTHble 337a4d B 2 — 3 JIEMCTBHSA, MCIIONB3Ys 3aKOHBI W (OPMYJIBbI, CBS3BIBAIOIINE
¢u3nyeckne BEJIMUMHBI: Ha OCHOBE aHalIM3a YCJOBHUS 3aJadd 3alllChIBaTh KpPaTKOE YCIIOBHE,
BBIABIIATE HEAOCTAaTOK JIAHHBIX ISl PElIeHWs 33Jaud, BHIOMpaTh 3aKoHBI M (OPMYIIbI,
HeoOXoanuMble Uil e€ pelleHus, NMPOBOJAWTh PAcu€Thl M CPaBHHMBATH IIOJYyYEHHOE 3HAYCHHUE
(U3MYECKOM BEJIMUNHBI C M3BECTHBIMU TAHHBIMHU

1.8

pacrno3HaBaThb HpO6J'I€MbI, KOTOpBIE MOXHO pCeHIuTh MpH [MIOMOLIN (I)I/ISI/I‘ICCI(I/IX METOOOB,
HCIOJIb3yd ONHMCAHHUE HCCICAOBAHUA, BBIACIATH HIPOBCPACMOC MNPCAINOJIO0KEHUE, OLCHUBATDH
IIPABUJIBHOCTDb MOPAAKA IIPOBCACHHNS UCCICAOBAHUSA, ACJIaTh BbIBO/bL

1.9

MPOBOJUTh OMNBITHI O HAOMIOJACHUIO (HU3MYECKUX SIBICHUH WM (U3MYECKHX CBOMCTB Tell:
(GbopMynHpOBaTh IpOBEpsieMble IPEAINOJIOKEHHS, COOMpaTh YCTAHOBKY U3 NPEII0KEHHOTO
000py1oBaHUsl, ONTUCHIBATH X0 OIBITa U (POPMYIIMPOBATH BBHIBOBI

1.10

1.11

1.12

1.13

BEIMIOJTHATH TPSIMBIE HM3MEpPEHHs] C WCIOIb30BAaHHEM AaHAJIOTOBBIX NPHOOPOB M JIAaTYUKOB
(¢u3NYecKnX BEIMYHMH, CPAaBHHUBATh PE3YIbTAaThl M3MEPEHHH C y4&€TOM 3aJaHHOIl abCOMOTHOMH
MIOTPEITHOCTH

MIPOBOJUTH HCCIEJOBAHMWE 3aBUCHMOCTH OJHOM (U3UUECKOW BETUYMHBI OT JPYrod ¢
HCTIONB30BaHUEM NPSAMBIX HM3MEPEHHI: IIAaHWPOBATh HCCIIEAOBAHHME, COOMpaTh YCTaHOBKY U
BEITIOJTHATh M3MEPEHHs, CIEIys MPEUIOKEHHOMY IUIaHy, (PUKCHPOBATh Pe3ybTaThl MOIYYEHHOU
3aBHCHUMOCTH B BU€ TaOIHII ¥ rpa)iKoB, JeJIaTh BEIBOJBI IO PE3YJIbTaTaM MCCIIEIOBAHMUS

MMPOBOAUTH KOCBEHHBIC U3MCPCHUSA (1)I/I3I/I‘~I€CKI/IX BCJIMYHMH: IUIAHUPOBATH HU3MEPCHUS, C06I/IpaTB
OKCIICPUMEHTAJIbHYIO YCTAHOBKY, CJICIYyd l'lpe}I.]'IO)KeHHOI\/'I WHCTPYKOHWHU, W BBIYUCIIATH 3HAYCHUC
BCJIINYUHBI

co0JIo/1aTh MpaBUJIa TEXHUKH 0€301acHOCTH IpH paboTe ¢ 1abopaTopHBIM 000pyI0BaHHEM

1.14

XapaKTEeprU30BaTh MMPUHIIUIILI HeﬁCTBHﬂ N3Y4YCHHBIX HpI/I60pOB U TCXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ
Ha HUX OIIHUCaHusA, HCHOJIb3yd 3HAHHUA O CBOIiCTBax (1)I/I3I/I"ICCKI/IX SIBJICHUN U H606XOZ[I/IMI)I€
(l)I/I3I/I‘IeCKI/I€ 3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh TPOCTHIE TEXHWYECKHE YCTPOWCTBA W HM3MEPHUTEIBbHBIE HPHUOOPHI IO CXeMaM |
CXEMaTHYHBIM PHUCYHKaM, COCTaBISITh CXEMBI JJEKTPUYECKHX IEeNed C IOCIeIOBaTEeIbHBIM W
MapajuyicIbHBIM ~ COCMHEHUEM 3JICMEHTOB, pa3iiduas yCJIOBHbIC OOO3HAYCHHS HJIEMCHTOB
DIEKTPUYECKUX Lienei

1.16

MIPUBOANTH TIPUMEPH (HAXOIWTh MHPOPMALHIO O TpHUMEpax) MPAKTHUYECKOTO HCHOIH30BAHUS




1.17

1.18

1.19

1.20

(u3nYecKuX 3HAHUI B MOBCEAHCBHOW XHM3HU U1 0OeCreucHHs OC30MACHOCTH MPH OOpaIlCHUU C
npuboOpaMu M TEXHUYECKHMHU YCTPOHMCTBAMH, COXPAHCHHS 3JIO0POBbS U COONIOJCHHUS HOPM
9KOJIOTHYECKOTO MOBEJIEHUS B OKpY KaIOIEeH cpeie

OCYIIECTBIISITh TOMCK HMH(pOpManyy (PU3NUECKOTO COAEpKaHWs B ceTu MHTepHeT, Ha OCHOBE
HMEIOLINXCSl 3HAHUH M TIYTEM CpPaBHEHUS JOIOJHUTENBHBIX HCTOYHUKOB BBIJIEIATH HH(POPMAIHIO,
KOTOpasl SIBJISIETCS NPOTUBOPEUYHUBON MM MOXKET OBITh HEJIOCTOBEPHOI

UCTIONB30BaTh TIPH  BBINONHEHWM y4YEOHBIX 3aJaHWi  HAYYHO-TIOMYNSAPHYIO JIUTEPATypy
(u3MIECKOro coAep KaHus, CIIPaBOYHbIC MaTepUallbl, pecypchl ceTH VIHTepHeT; BIageTh MpuéMaMu
KOHCHEKTHPOBAHUS TEKCTA, IPeoOpa3oBaHus HHGYOPMALIMH U3 OAHON 3HAKOBOM CHCTEMBI B APYTYIO

c03/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC W KPAaTKHE YCTHBIE COOOIIEHH, 0000mmas HHPOPMAIHIO 13
HECKOJIBKUX HCTOYHHMKOB (PM3MYECKOTO COACP)KaHWS, B TOM HYHCJIE ITyOJIMYHO IPEICTaBIATh
pe3ynbTaThl MPOEKTHOM WM HCCIEIOBATENbCKOW AEATENbHOCTH, TPH 3TOM TPaMOTHO
UCTIONB30BaTh M3YYCHHBIN MOHATHHHBIN ammapar Kypca (H3HMKH, CONPOBOXKIATh BBICTYIICHHE
npe3eHTanue

IIPU BBIMOJTHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBaHMN (DU3MUECKHX MPOLECCOB PACIpPENesiTh
0053aHHOCTH B TPYIIIE B COOTBETCTBUH C NOCTABJICHHBIMH 33/1a4aMH, CJIEANUTH 3a BBHIIOJIHEHHUEM
IUIAaHa JEWCTBMH W KOPPEKTHPOBaTh €ro, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIN BKJIAJ B
JEATENLHOCTh TPYIIIBI, BHICTPANBaTh KOMMYHUKAaTHBHOE B3aUMOJEHCTBHUE, MPOSBISASI TOTOBHOCTh
paspemarb KOHQINKTHI




ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA 8 KJIACC

Kon Kon
IIpoBepsiemMble 3J1eMeHTHI COAEPKAHUSA
pa3neia JJIeMeHTa
TEIIJIOBBIE ABJIEHM A
OCHOBHBIE MOJOXKEHHUSI MOJIEKYJISIPHO-KHHETUUECKON TeOpUU CTPOCHHUS BellecTBa. Macca
6.1 U pasMepbl  MoieKyl.  OTBITBI, MONTBEPXKAAIONINEC  OCHOBHBIC  ITOJIOKCHUS
MOJICKYJIIPHOKHHETHUCCKOW TCOPHU
6.2 Monenu TBEPIOTO, JKUAKOTO U Ta3000pa3HOTO COCTOSHUN BeliecTBa. Kpucrammdaeckue u
) amMopdHbIe Tena
63 OOBsCHEHHE CBOWCTB Ta30B, JKUAKOCTEH ¥ TBEPABIX TEI HA OCHOBE IIOJIOKCHHH
' MOJICKYJISIPHOKHHETHIECKOH TEOPHH
6.4 CMauMBaHUe U KaIMUIIPHBIC SIBICHUS
6.5 TemoBoe paciuupeHre U CKaTHE
6.6 Temmeparypa. CBsi3b TeMIepaTyphl CO CKOPOCTBIO TETIOBOTO IBHYKCHUS YACTHII
6.7 Buytpennss sneprus. CrnocoObl M3MEHEHHMsS BHYTPEHHEH »Heprud: Teruionepenada u
) COBEpIIICHHE PAOOTHI
6.8 Bune! Temionepenayn: TemIONPOBOJHOCTh, KOHBEKIIUS, H3ITYyUCHHE
6.9 KonnuaecTBo TemioTsl. Y aeabpHas TEMIOEMKOCTD BEIECTBA
6.10 TemmooOMeH 1 TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OajaHca
6.11 [TnaBneHue U OTBEepAEBaHNE KPUCTALITMUECKUX BEIIECTB. Y IeNbHas TEIUIOTA IIaBICHHS
6.12 IMapooOpazoBanme wu koHaeHcamws. Vcmapenuwe. Kumenwme. VYaempHas —TernioTa
' mapooOpa3zoBaHus. 3aBUCHMOCTh TEMITEPaTyPhl KATICHUS OT aTMOC(EPHOTO TaBICHUSL
6.13 BnaxxHocTh BO3/MyXa
6.14 OHeprus TOIJINBA. Y IeNbHAs TeIUIOTa CrOPaHUs
6.15 [puamumer paboter TemmoBbix apurareneid KIIJ[ TemnoBoro asuratens. TerumoBbie
6 ' JIBUTaTeIy U 3allliTa OKPY’Karolleil cpebl
6.16 3aKoH COXpaHEHUs W MPEBPAIICHAS YJHEPTHH B TEILUIOBBIX MpoIleccax
ITpaxkTudeckue paboOTHI:
OnbITh 10 O0OHAPYKCHUIO ACUCTBUS CUJI MOJICKYJISIPHOTO MIPUTSKCHUS.
OnBITH IO BRIPAIUBAHHUIO KPUCTAJUIOB ITOBAPSHHOM COIM HIIM caxapa.
OnBITH IO HAOTFOICHHUIO TEIIOBOTO PACIINPEHUS ra30B, KUIKOCTEH U TBEPIBIX TEIL.
OnpeznencHre TaBJICHAS BO3IyXa B OaJUIOHE IITIPHIIA.
OnbITE, JEMOHCTPUPYIOIIME 3aBUCHMOCTh [aBJICHUS BO3AyXa OT €ro o0béMa o
HaTrpeBaHUS WU OXJIKICHHS.
[IpoBepka THIOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
6.17 TEPMOMETPUIECKON TPYOKe OT TeMIEepaTyphl.
' Ha6nronenne n3MeHeHUs BHYTPEHHEW JHEPruU Tejla B pe3ysbTaTe TeIulonepenadyd H
paboOThI BHEITHUX CHII.
UccnenoBanue siBieHUs TETUNI00OMEHA TIPU CMENTMBAHUH XOJIOJHOM U TOPsTYEH BOJIBI.
OnpenerneHre KOJIMUECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MPH TEIUNIO0OOMEHE ¢ HArpEThIM
METAUTUIECKUM IIHITUHAPOM.
OnpeneneHue yaeabHONU TEIUIOEMKOCTH BEILIECTBA.
Uccnenoanue npoiecca uCapeHusl.
OrnpeneneHre OTHOCUTEIBHOMN BIaKHOCTH BO3yXa.
OnpeznencHue yaeIbHON TEIUIOTH TUIABJICHUS JIbJA.
DU3HYECKUE SIBICHUS B MPUPOJIC: MIOBEPXHOCTHOE HATSKCHUE U KATMILISIPHBIC SBJICHUS B
6.18 MPUPOJE, KPUCTAIUTEI B Tpupoze, m3nydeHne CoiHIIA, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHETa.
TexHuyeckne yCTPOWCTBA: KANMWJUIAPBL, TPUMEPHl HCIOJB30BAaHUS KPUCTAILIOB,
6.19 KUJIKOCTHBIA TEPMOMETp, AATYUK TeMIIEpaTyphl, TEPMOC, CHCTEMa OTOIUICHHS ITOMOB,

THUTPOMETPBI, ICUXPOMETP, NapoBasi TypOMHA, IBUraTe)lb BHYTPEHHETO CrOPaHUsL.

SJIEKTPUYECKHME U MATHUTHBIE SABJIEHMA

7 7.1

3H€KTpH3aHI/IH TCIIL. I[Ba poJa 3JICKTPUICCKUX 3apaa0B

7.2

BzaumopeiictBue 3apspkeHHbIX Tenl. 3akoH KynoHa (3aBUCHMOCTH CHIIBI B3aMMOJEHCTBUS




3apsDKEHHBIX TEJI OT BEJIMUUHBI 3apsA0B U pACCTOSHUS MEXKIY TeJIaMuU)
OnexTpudeckoe 1moie. Hanpspk€HHOCTD 3IEKTpUIecKoro moirt. [IpuHINI cyneprno3uiiun

7.3 .
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
74 Hocurenn snexTpudeckux 3apsAnoB. DIIEMEHTAPHBIA dyeKTpuueckuid 3apsia. CtpoeHme
' aTtoMa. [IpOBOTHUKY U AUINEKTPUKHI
7.5 3aKOH COXpaHEeHHUs! IJIEKTPUUECKOr0 3apsiia
76 DNEeKTpUIeCKUi TOK. YCJOBHS CYIIECTBOBAHHS DJICKTPUIECKOTO TOKa. VCTOUHMKH
' [IOCTOSIHHOT'O TOKa
77 JleiicTBUS JEKTPUUECKOTO TOKA (TEIUIOBOE, XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI
' TOK B XHJIKOCTSX H Ta3ax
7.8 Onekrpudeckast nenb. Cuia Toka. IIeKTPUUeCcKoe HanpsHKEHHE
7.9 CornpoTHBIIeHIE IPOBOTHHUKA. Y IeJIbHOE CONPOTHBIICHUE BEIIECTBA
. akoH OMa U1 yJacTKa HenH
7.10 3 O
7.11 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHHE POBOTHUKOB
7.12 PaboTta 1 MOIITHOCTB ANeKTpUYecKoro Toka. 3akoH Jlxoymns — Jlenma
713 DJNeKTpUYecKue UeNmu M TOTPeOMTENH JIeKTpuieckoil sHepruum B ObiTy. Kopotkoe
' 3aMBIKaHUE
7.14 [ocrostHHBIE MarHUTEL. B3anMomelicTBHE TOCTOSTHHBIX MarHUTOB
7.15 MaruuTtHoe nojie. MarautHoe noJjie 3eMJIH U €ro 3HaYeHHe AJIs )KU3HHU Ha 3emuie
716 OmnpIT Dpcrena. MarHuTHOE TIOJIE SICKTPUIECKOTo TOKa. [IpUMEeHEeHHE AIIEKTPOMAarHUTOB
' B TCXHHKE
717 JleiicTBHE MarHWTHOTO TOJS HA TPOBOAHUK C TOKOM. DJEKTPOABHUraTENh ITOCTOSHHOTO
' ToKa. VIcTonb30BaHme IIEKTPOABUTATEICH B TEXHIUECKIX YCTPOMCTBAX U HA TPAHCIIOPTE
7.18 OmnsiTel @apajes. SBneHue aekTpoMarHuTHON nHAyKIwy. [Ipasuio Jlenma
719 OnexTtporeneparop. CrocoObl MOTYISHUS AEKTPUIECKOI dHEPTHH. DJIEKTPOCTAaHINN Ha
) BO300HOBIISIEMBIX HCTOYHHKAX SHEPTUU
[IpakTudeckue pabOTHI:
OnBITH IO HAOTFOICHHUIO JIEKTPHU3AIHY Tel HHAYKINCH U TIPU COIPUKOCHOBCHHH.
HccnenoBanue NeicTBHS IEKTPHYECKOTO MO HA IPOBOIHUKH U JIUAJICKTPUKH.
COopxka u mpoBepka pabOThHI MEKTPUUECKOH IETTH MOCTOSHHOTO TOKA.
V3mepenue u peryIupoBaHue CUIIbI TOKA.
W3mepenue u peryinrpoBaHyie HANIPSKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO Yepe3 Pe3HcCTOp, OT CONPOTUBICHUS
pe3ucTopa M HaIpsHKEHUS Ha Pe3ucTope.
OMnBITH, TEMOHCTPUPYIOIINE 3aBHCUMOCTh IEKTPHUYECKOTO COMPOTHBICHHS MPOBOIHHUKA
OT €ro JUIMHBI, IUTONIA M MOTIEPEYHOTr0 CEYEeHHs 1 MaTepuaa.
[TpoBepka mpaBuiIa CIIOKEHUSI HANPSHDKEHWH IIPH HOCIIEI0BATEILHOM COEAMHEHUH ABYX
720 pesuctopoB. IlpoBepka mpaBuwia Al CWIBI TOKa IPU IapaLIebHOM COEAWHEHUH
' pesuctopoB. OmnpeneneHne pabOTHl NMEKTPUUECKOTO TOKA, HAYIIETO Yepe3 pe3HCTOp.
OmnpeneneHne MOIIHOCTH  BJIEKTPUYECKOTO TOKa, BBIIGJIAEMON Ha  pe3ucTope.
HccrnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HUIYLIETO Yepe3 JaMIO4YKy, OT HANpPSDKSHUS Ha
nHei. Omnpenenenue KIIJ[ HarpeBatens. McciemoBaHWe MarHWTHOTO B3aWMOJIEHCTBUS
IIOCTOSIHHBIX MArHuUTOB. I/I3yquI/Ie MAardHvuTHOrO II0JIiA IMOCTOSAHHBIX MArHuTOB IIPU HX
o0BenmMHEHNH W pasfeneHud. lccnemoBaHnwe MEWCTBUS DSJISKTPUUECKOTO TOKa Ha
MAardiuTHYIO CTPCIIKY. OHBITBI, JACMOHCTPUPYIOIHE 3aBUCUMOCTH CHUJIbI BSaHMOHeﬁCTBHﬂ
KaTymiKy ¢ TOKOM M MarHuta OT CHJIBI TOKa W HaIllpaBJICHUA TOKAa B KaTYIIKE. HSy‘IeHI/Ie
JIEWCTBHS MarHUTHOTO TOJIS Ha TPOBOJHHMK C TOKOM. KOHCTpyHpoBaHHWE M H3y4eHHE
paboTts! anekrponsurarensi. M3mepenune KII/l snexkrponsurarensHol ycTaHOBKH. OTIBITHI
M0 MCCJICIOBAHUIO SIBJIICHHS SJIEKTPOMArHUTHOW WMHIYKIWHU: HCCIEIOBaHHWE W3MEHEHHMH
3HAUCHMS M HAITPaBJICHUs MHIYKIMOHHOTO TOKa
®duznyeckue SBJICHNS B IPUPO/JIC: SJIEKTPUUECKHUE SIBJICHHS B aTMOc(epe, dJIEKTPUIECTBO
7.21 JKMBBIX OpPraHW3MOB, MarHUTHOE ToJie 3eMid, Jpeiid MoII0COB, pOjb MarHUTHOTO MOJIS
JUIS )KU3HM Ha 3eMiie, OJISIPHOE CHSIHUE
TexHuyeckue yCTpPOWCTBA: B3JEKTPOCKOI, aMIepMETpP, BOJbTMETP, PEOCTaT, CUETUUK
7.22 ANEKTPUYECKOH  SHEPTHH,  JJICKTPOOCBETUTEIBHBIE  NPHOOPHI,  HArpeBaTEIbHEIC

3J'IeKTp01'IpI/160pLI (HpI/IMepI)I), OJICKTPUYCCKUEC  TMPCAOXPAHUTCIIA, DJCKTPOMArHuT,




QJICKTPOABUTATECIIb IOCTOAHHOI'O TOKA, TCHEPATOP NOCTOSIHHOI'O TOKaA

ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O

OBUHIEI'O OBPA30BAHUSA
Kon .
IIpoBepsiemble TPeOOBaHUS K MPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI
NpoBepPsIeMOro o
0o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 0011ero oopa3oBanus Ha ocHoBe PI'OC
TpeOGoOBaHUsI

[Tornmanme ponu GU3NKH B HAYYHOH KapTHHE MHpPA; CHOPMHPOBAHHOCTH 0a30BBIX IPEICTABICHUN
0 3aKOHOMEPHOW CBSI3M M MMO3HABAEMOCTH SIBIICHUH NPHUPOJBI, O POJH IKCIEPHMEHTa B (PHU3HKE, O
CHUCTEMOOOpa3yrome ponu (U3UKU B Pa3BUTUU CCTECTBCHHBIX HAYK, TEXHHUKH U TEXHOJIOTHH, 00
SBOJIIOIUK (PU3MUYCCKUX 3HAHHA W UX POJM B LEJIOCTHOW €CTCCTBEHHOHAYYHON KapTHHE MHpa, O
BKJIQJIC POCCUHCKUX U 3apyOCIKHBIX YUEHBIX-(DU3MKOB B Pa3BUTHC HAYKH, OOBSICHCHHE MPOIIECCOB
OKpY>KaroUIero MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHMA O BHIAX MaTepuu (BEIIECTBO M IOJIE), O IBIKCHHH KaK CII0CO0E CyIIECTBOBAaHHS MaTEpHH,
00 aTOMHO-MOJIEKYJIIPHOM TEOPUH CTPOCHHMS BEILIECTBA, O (PU3UUECKOI CYLIHOCTH SBJICHUI MPUPOJIBI

2 (MexaHMYEeCKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHME DPa3/iM4aTh SBJICHUSA IO
OIMCAaHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OITBITOB, JICMOHCTPUPYIOLIHX JaHHOE (usnueckoe
SBJICHHE; YMEHHE DPAcIO3HAaBaTh IPOSIBICHUE W3YYCHHBIX (DM3MUYECKUX SIBICHUH B OKPY)KaroOIEeM
MHUpE, BBLAEISIS UX CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKN)

Branenue ocHOBaMM TOHATHIHOTO amnmapaTa M CHMBOJIMYECKOTO sI3bIKa (DM3MKH U UCIIOJIb30BAHHE
3 UX JUUIs peuleHus yueOHbIX 3aja4; yMEHHE XapaKTepH30BaTh CBOWCTBA Tel, (GM3MYECKUE SIBICHUS U
MPOLIECCHI, HCHOJIB3Ys PyHIaMEHTAIbHBIE U SMIIMPUYECKUE 3aKOHBI

VYMeHHe OmIHCHIBaTh HU3Y4YCHHBIC CBOICTBa Tel U (bHSI/I‘IeCKI/IC SABJICHUA, HUCIIOJIb3YA (I)I/ISI/I‘ICCKI/IG
BCIIMYWHBI

BrageHne ocHOBaMHM METOZOB HAyYHOTO MO3HAHHUs C Y4ETOM COONIONCHHUS NpaBUI 0E30MacHOro

Tpy/aa: HaOMroAeHHE PU3MYESCKUX SBICHUIL:

YMEHHE CaMOCTOSATENBPHO COOMpaTh OKCHEPUMEHTAIbHYI YCTAaHOBKY M3 JAHHOTO Habopa

000pyZOBaHHs IO MHCTPYKLHMH, OINMCHIBATH XOJ OIBITA M 3alHCHIBATH €ro pe3yibTaThl,

(hopMyIHpPOBATH BHIBOJKI,

NPOBEJICHUE IPSIMBIX W KOCBEHHBIX HM3MepeHHH (U3MYEeCKHX BENMYMH: yMEHHE IUIaHHPOBAaTh
5 M3MEpEHUs, CaMOCTOSATENILHO COOMpaTh OSKCHEPUMEHTANBHYI YCTAHOBKY [0 HHCTPYKLHH,

BBIYHCIIATh 3HAYEHHE BEJIMYMHBI M aHAJIM3MPOBATH IMOJYYEHHBIE PE3yJbTaThl C YU4ETOM 3aJlaHHON

MOTPENIHOCTH PE3YJIbTATOB U3MEPEHUIL;

MPOBEJICHUE HECIOXKHBIX OKCIIEPUMEHTAJBHBIX  HCCICAOBAHUI, CaMOCTOSTENBHO coOUparh

9KCIIEPUMEHTAILHYI0 YCTAHOBKY M IIPOBOAWTH HCCIEJOBAaHHE II0 WHCTPYKIMH, IPEACTaBIATh

MOJyYeHHBIE 3aBUCHUMOCTH (M3WYECKMX BEJIMYMH B BHAE Tabiaui W TpaduKOB, YYHUTHIBATH

MOTPENIHOCTH, A€JIaTh BEIBOJBI 10 PE3yJIbTATaM HCCIICTOBAHUS

[lornMaHme XapakTepHBIX CBOMCTB (HM3WYECKMX MoOfeNed (MaTepHaiabHas TO4YKa, aOCOIIOTHO

6 TBépHOC TCJI0, MOJCIIN CTPOCHHA TI'a30B, )KPIHKOCTCﬁ n TBépI[I:IX TCJI, IUIaHETapHad MOJCIIb aToMa,
HYKJIOHHas1 MOJE€Jb aTOMHOTI'O ;mpa) U YMCHHUC IMNPUMCHATH HUX I 00BICHEHUS (I)I/ISI/I‘-ICCKI/IX
IMpO1ECCOB

YMenue oOBSICHATh PU3NIECKUE TPOIIECCH M CBOMCTBA TeJ, B TOM YHCIE U B KOHTEKCTE CHTYaIlWid
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa, B YaCTHOCTH, BBIABIISTH MPUUUHHO-CJIE/ICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OIOPOH HA M3YYCHHBIC CBOICTBA (DM3NYCCKHX SIBICHUH, (PU3NICCKUE 3aKOHEI,
3aKOHOMEPHOCTU U MOJEIIN

YMenue permath pacu€THble 3amadd (Ha 6aze 2 — 3 ypaBHEHUil), UCIOIB3YS 3aKOHBI M (HOPMYIIHI,
cBsi3pIBatON(Me (U3MUECKHE BEIMYMHBI, B YACTHOCTH, 3allUChIBATH KpPATKOE YCIOBHE 3ajadH,

8 BBISBJIATh HEJOCTAIOIINE JaHHbIC, BHIOUPATh 3aKOHBI U (I)Op.I?/IYJIBI, HEoOXoAuMbIe [UIsl e€ peleHus,
UCIIOJIb30BaTh CIPABOYHBIC JAHHBIC, MPOBOIUTH pAcC4YEThl U OICHUBATH PCATUCTHIHOCTH
MOJYYCHHOTO 3HAYCHUS (PU3UUCCKOW BEIIMYHMHBI, YMCHHC OMNPEACIATh Pa3MEPHOCTh (PH3HUYCCKOU
BEJIMYHMHEI, TOJYYCHHOW MPU PEIICHUU 3a1a49H

YMeHne XapakTepu30BaTh HMPHUHIHILI IEHCTBHA TEXHHYECKHX YCTPOWUCTB, B TOM YHCIE OBITOBBIX
9 prOOPOB, ¥ MPOMBIIUICHHBIX TEXHOJIOTHYECKUX MPOIECCOB TI0 WX OMMCAHMIO, HCTIOIB3Yys 3HAHUS O
CBOWCTBaX (PU3UYCCKUX SBICHUN M HEOOXOIUMBIC (PU3MUCCKUE 3aKOHOMEPHOCTHU




10

YMeHHue UCrob30BaTh 3HAHHS O (PM3MYECKUX SIBICHHUSAX B MOBCEIHEBHOW JKU3HM AJIsl oOecrieueHus
Oe3omacHOCTH IpU OOpalleHHH C OBITOBHIMH INPHOOpaMH M TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHHMsI 3JI0POBbSI M COOJIOJICHUS HOPM DKOJOTHYECKOTO MOBEICHHS B OKpYJXKaloLleld cpexe;
MOHMMaHHE HEOOXOJMMOCTH MPUMEHEHHUS TOCTHKEHUH (U3UKH M TEXHOJIOTHH JUIS PallHOHAIBHOTO
IPUPOAONOIb30BAHUS

11

OnbIT mnoucKa, NpeoOpa3oBaHMs W NPENCTaBICHUS HHPOpPMAIMU (U3UYECKOTO COJECPKAHHS C
UCIIOJIb30BaHHEM  MH(POPMAIlMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH;  yMEHHME  OLICHUBAaTh
JIOCTOBEPHOCTh MOJIy4YeHHOW HH(OPMAIMM Ha OCHOBE HMEIOLIMXCS 3HAHWH M JIOIOJIHUTENBHBIX
MCTOYHHMKOB, YMEHHE HCIIOJNb30BaTh NPH BBHINOJIHEHWH Y4YeOHBIX 3aJaHuil Hay4HO-TOMYJISAPHYIO
JauTepaTypy (U3MYECKOro COJAEpXKaHUs, CIIPaBOYHbIE MarTepuajbl, pecypchl ceTd MHTepHerT;
BIaficHuEe 0a30BBIMHM HaBBIKAMU TNPEOOpa3oBaHUS HMHYOPMAIMK W3 OJHOM 3HAKOBOW CHCTEMBI B
IpYTyl0; YMEHHE CO3[aBaTh COOCTBEHHBIC IIMCHMEHHBIE M YCTHBIE COOOIICHHS HA OCHOBE
nH(pOpMaLUK N3 HECKOIBKUX HCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

Kon IIpoBepsieMblii 3JIeMEHT CO/ICP:KAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanmueckoe [IBIWKeHHEe. MarepuanpHas Touka. Cucrema otcu€ra. OTHOCHTENBFHOCTH
' JIBHKCHUS
PaBHOMepHOE W HepaBHOMepHOe aBmkeHHe. CpemHsst ckopocTh. Popmyna A BEYUCICHHS
1.2 cpenmeii ckopoctu: V = S/t
PaBHOMEpHOE TpsSMOTHMHEHHOE BIDKEHHE. 3aBUCUMOCTh KOOPIMHATHI TeJIa OT BPEMEHH B CITydae
PaBHOMEPHOTO MPSIMOIMHEHHOTO JBIKEHHUS:
1.3 =
) =x,+vt
I'paduku 3aBHCUMOCTH OT BPEMEHHU LIS MPOCKIMH CKOPOCTH, MPOCKIMH MEPEMEIICHUS, ITyTH,
KOOPAWHATHI IPH PABHOMEPHOM IPSMOJIMHEHHOM JABHKCHHUN
3aBHCHMOCTh KOOPIMHATHI TelNa OT BPEMEHH B CIydae PaBHOYCKOPEHHOTO MPSIMOIMHEHHOTO
JIBIDKEHUS:
-
Eh.
Se(f)=vg, *f+ay* =
-
DopMynBl AN TPOCKIMH TEPEMEIICHUS, MPOSKIIUA CKOPOCTH M TPOCKINH YCKOPEHHS NpH
PaBHOYCKOPEHHOM IPSMOJIITHEHHOM JBIKCHHU:
2
14 s (D=u,, -t+a L
' “x Ox x H]
2
U.\'(f) =Upy T4, £,
a.(f)=caonst,
2 2_,
Uryy — Uy =24,8,
I'paduky 3aBUCHMOCTH OT BPEMEHH [UIS MPOCKIHUU YCKOPEHHS, MPOSKINU CKOPOCTH, TPOSKIIUI
IIepeMEILEHUs, KOOPAUHATHI [IPY PAaBHOYCKOPEHHOM IPSMOJIMHEWHOM JIBUKEHUU
CBobOonHoe maneHwe. DOpMyJbI, ONHCHIBAIONINE CBOOOMHOE IaJCHHWE Tela MO BEPTUKAIU
15 (IBMXKEHHWE TeNla BHU3 WU BBEPX OTHOCHTEIBHO TOBEPXHOCTH 3eMin). ['padukn 3aBUCUMOCTH OT
' BPEMEHHU I TMPOCKIMH YCKOPEHHS, MPOCKIUH CKOPOCTH M KOOPIMHATHI IPH CBOOOJIHOM
MA/ICHUY TeJIa 110 BEPTUKAIN
CKOpoCTh paBHOMEPHOI'O JBMKEHHS TeJa [0 OKPYKHOCTH. HampaBiieHue cKkopoCTH.
®dopmyna st BRIYUCIEHUS] CKOPOCTH Yepe3 paJinyc OKPYKHOCTH H MIEPUO]T OOpaIICHUS:
2nR
v = T
HenTpocTpemurenbHoe yckopenue. HanpaBieHne eHTPOCTPEMUTENBHOTO yekopeHusi. @opmyna
JUTSL BBIYUCIIEHUS] YCKOPEHUSL:
2
1.6 U
“ R
®Dopmya, CBA3BIBAIOIIAS IEPUOJ M YACTOTY OOpAICHHS:
v=L
1.7 Macca. [InotHOCTh BemecTBa. @opMyiia JJisl BBIYUCICHHS TUIOTHOCTH:




1.8
1.9

Cuia — BekTopHas puznyeckas BennunHa. ClokeHue cuil
SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroTona:

F=m-a

COHaHpaBJ’IeHHOCTL BCKTOpPa YCKOPCHUs TCJIa U BEKTOpa CUJIBI, )IeflCTBy}OIHefI Ha TCJI0

111

Bsaumopeiictsue Ten. Tperuil 3akon HeroToHa:

Fry=-F

1.12

TpeHMe IMOKOsI W TPEHUE CKOJIbKCHUS. (DopMyna JJId BBIYMCJICHHA MOIAYJIA CHJIbI TPCHUA
CKOJIB)KCHHUA .

Fo=u-N

1.13

1.14

Hedopmarus Tena. Yrnpyrue u Heymnpyrue naedopmaiuu. 3akoH ynpyroi gedopmaiiuu (3akoH
I'yka):

F=Ik-Al

BcemupHaoe TsaroTenne. 3aKOH BCEMUPHOTO TATOTEHHS:
my -M4
F=G —+ =
2
Cuna TsKecTu. Y CKOpeHHe CBOOOIHOTO aAeHHUS.
dopmyrna I BBIYUCIIEHHST CHIIBI TSDKECTH BOJIM3M moBepxHocTH 3emin: F = mg.
JBmwxkenne mnaneT Bokpyr Counnna. IlepBas kocMudeckas ckopocTs. HeBecOMOCTh U eperpys3ku

1.15

Wmmnyinbe Tena — BeKTOpHas (hru3nyeckas BeJINUnHa.
=mi

Nmnynec cucremsl Ten. U3menenne umnyinbsca. UMnysbsc cuiibl

1.16

3akoH COXpaHCHHUA UMITYJIbCa I BaMKHyTOﬁ CHUCTEMBI TCJI:
p=nyUy +in, U, =const

PeakTuBHOE JBHXKCHUC

1.17

Mexannueckas pabota. @opmyiia aJisi BEIYACICHHUS PaObOTHI CHIIBL:

A=Fsooscx

Mexannyeckas MOIITHOCTb:

nN=4
r

1.18

Kunernueckas u NMOTCHIIMAJIbHAs SHCPT . CDopMlea JJIA BBIYUCIICHUA KUHETHYECKOMN OHEPIruu:




1.19

2
oL
)
TeopeMa (0] KI/IHeTI/I‘{eCKOﬁ 3HepFI/II/I. CDOpMyJ'Ia JJIs1 BBIMUCIICHUA HOTCHHI/I&HLHOﬁ 3Hepr1/11/1 TClIa,

IOIHATOTO
Haz 3eMIIEit:

E,= mgh

MexaHnuueckas OHEPIrus:
E=E;+E,

3aKoH coXpaHeHUs MexaHudeckoil sHepruu. dopmyna 11 3aK0Ha COXPaHEHHUS MEXaHUUECKOH
SHEpPIuu B OTCYTCTBHE CHUJI TpeHus: E = const.
[IpeBpallieHre MEXaHUYECKOW YHEPTUH NIPH HAIMYHMHU CHJIIBI TPEHHSL.

1.20

1.21

IIpocThiec MEXaHU3MBIL. «30JI0TOC MPABIIIOY» MEXAHUKH.
Peruar. Moment cumsl: M - FI.
VYcnoBue paBHOBeCHUs pblyara:

M +M, +..=0
[onsmxHer 1 HentoABMKHEIH O1oku. KITJ[ mpocThIX MexaHH3MOB,
n= Aumma
A‘S&I‘IH‘IEEE&H

Hasnenne TBEPIOTO TENA.
@dopmyna st BRIYUCICHUS JaBICHUs TBEPIOTO Tela:

_E
p_S'

[JaBnenue raza. ATMocepHoe 1aBlICHHE.
I'mapocrariyeckoe naBiaeHNE BHYTPH KHIKOCTH.
®opmyna JuIs BEIMUCIICHHS AaBICHHS BHYTPH JKHIKOCTH:

p=pgh+p_,

1.22

3axoHn Ilackamns. ['mapaBiaryeckuii mpecc

1.23

1.24

3akoH Apxumena. Popmyra JUIS OnpeAeNieHNs BBITAJKUBAIOIIEH CIJIBI, ACWCTBYIONICH Ha TeIo,
MOTPYXEHHOE B JKUAKOCTH WM Ta3:

Fam =PEV

Vcnosue naBanus tena. [InaBanue CYAOB 1 BO3AYyXOILUIaBaHUEC

MexaHnueckue koneOaHus. AMILTUTYIa, TIEPUO U 9acToTa KojieOaHuit. @opmMyia, CBSI3bIBAIOIAS
YacTOTY U MIEPHUOJ KOJIeOaHUN:

1.25

MareMaTHYeCKU H TPYXUHHBIA MasTHUKH. [IpeBpamieHne »HEPTHH TpU KoyiebaTelIbHOM
JBHKEHUH

1.26

3aryxatomue kKonebanus. Bomyxnennsie konebanns. Pesonanc

1.27

MexaHnuyeckue BOJIHEI. Hpoaom,m,le U TONCPEYHBbIC BOJIHLI. Z[J'II/IHa BOJIHBI W CKOPOCTb
pacnpoCTpaHCHU BOJHBI:

L=v-T

1.28

3Byk. I'poMkocTe M BbIcOTa 3Byka. OTpakeHHE 3BYKOBOW BOJHBI Ha TpaHMULE MABYX Cpei.
WudpasByk 1 yabTpa3ByK




Ipaxmuueckue pabomul

W3MepeHue cpeqHed IIOTHOCTH BEINECTBA; apXUMEJOBOM CHIIBL, JKECTKOCTH MPY)KUHBI;
K03(h(pUIIMEHTa TPEHNUS CKOJIBKEHUS; paOOThl CHIIBI TPEHHSI, CHIIBI YIPYTOCTH; CPEAHEH CKOPOCTH
JIBIDKCHUSI OpyCKa 10 HAaKJIOHHOH IUIOCKOCTH; YCKOpeHMsl OpycKa NpH JIBHXKCHUH MO HAaKJIOHHOM
IUIOCKOCTH; 4aCTOTHI M Iepuoja KojieOaHWi MaTeMaTHYecKOro MasTHHKA; 4acTOTHI M IEepHUOAa
KosieOaHUH TPYKUHHOTO MasTHWKA, MOMEHTA CHIIBI, ACHCTBYIONIEr0 Ha pbIYar; paOOThI CHIIBI
YIPYTOCTH NPH MOABEME IPy3a € IOMOIIBIO HEMTOABIKHOTO OJIOKA; pPabOTHI CHIIBI YIIPYTOCTH TIPH
oAabEME TPy3a ¢ HOMOIIBIO TTOABM)KHOTO OJIOKa.

1.29 . N .
HccnenoBanue 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00BEMa MOrpyKEHHON YacTH Teia U OT
IUIOTHOCTH JKHJKOCTH, HE3aBUCHMOCTH BBITAIKUBAIONICH CHJIBI OT MACChl TeJa; CHJIbI TPECHUSI
CKOJIb)KCHUSI OT CHJIBI HOPMAlIbHOTO JABJICHHS M OT pPOJia MOBEPXHOCTH, CHJIBI YIPYrOCTH,
BO3HUKAIOIICH B IMPYXHHE, OT CTCICHH Ne(OPMALUU MPYKHUHBL, YCKOPEHUs Opycka OT yria
HAKJIOHA HAIPAaBISIONICH; Mepro/a (YacTOThl) KOIeOaHW HUTSHOTO MasTHUKA OT JJIUHBI HUTH;
nepuosa KojeOaHWi NPYKHHHOTO MasTHHKA OT MAacChl Tpy3a M IKECTKOCTH MPY)KUHBI,
HCCIICIOBAaHHE HE3aBUCHUMOCTH IIEpHOJa KOJCOAaHHA HHUTSHOIO MasTHHKA OT MAacChl Ipy3a.
IIpoBepka ycaoBHsi paBHOBECHS phluara
Qusuueckue s6ieHUs 6 npupode:; TPUMEPHI JIBIKCHUS C Pa3IMIHBIMH CKOPOCTSMH B JKHUBOH U
HEKHUBOH MPHUPOJIE, ICHCTBUE CUIIBI TPSHUS B IIPUPOJIC U TEXHUKE, TIPUIIUBEI M OTJIMBHI, IBUKCHUC
1.30 wianeT COJHEYHON CHUCTEMBI, PCaKTHBHOC IBIDKCHHE JKHMBBIX OPTaHHU3MOB, DbIUard B TeJC
YeNIOBEKa, BIMSHAC aTMOC(HEPHOrO TABJICHHS HA XUBOW OPraHW3M, IUIaBaHHE PBIO, BOCIPHUSITHE
3BYKOB JKHBOTHBIMH, 36MJICTPSICCHHE, CCHCMHUYCCKHIE BOJIHBI, IIyHAMH, X0
Texnuueckue ycmpoiicméa: CHHIOMETp, NaTYUKU TIOJIOKEHHs, PACCTOSHUS U YCKOpPEHHS,
JUHAMOMETp, TOJIIUITHUKH, PAKEThI, phlUar, MOIBIKHBIA M HEMOJIBH)KHBIM OJIOKH, HAKIOHHAS
131 IUIOCKOCTh, MPOCTBIC MEXaHU3MBI B OBITY, COOOINAIONIMECS COCYIBI, YCTPOHCTBO BOAOIPOBO/A,
THIPABIMYCCKUI TMpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp,
9X0JIOT, UCIIOJIb30BAHKE YIAbTPA3BYKa B OBITY U TCXHUKE
2 TEIUJIOBBIE SABJIEHUSA
21 OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KHHETHYECKOM TEeOpur CTpPOeHMs BeriecTBa. Mojenu
' TBEPJIOr0, )KUAKOTO U ra3000pa3HOro cocTosiHuii BemjectBa. Kpucrannunyeckue u amopdHbie Tema
29 JlBmxenue yactuil BemecTBa. CBsi3b CKOPOCTH JIBUIKEHHSI YaCTHIL C TeMIeparypoil. BpoyHoBckoe
' IBIDKeHHE, TuhGy3ust
2.3 CMaunBaHUe U KaIMJUISIPHBIC SIBICHUS
2.4 TenmoBoe paciupeHne U cKaTHe
2.5 TenmoBoe paBHOBecHE
2.6 Buytpennsis sHeprus. Pabora u Temonepeaya Kak crocoObl H3MEHEHHs BHYTPCHHEH SHEPTUH
2.7 Buipl Temsionepeadn: TemionpoOBOHOCTh, KOHBEKIIHUS, H3TyUCHUE
Harpesanue u oxnaxjeHue tei. KonuvecTBo TemnoThl. Y AeiabHas TemI0EMKOCTb:
2.8 O=cm(t,—t,)
3aKOH COXpaHEHHUs SHEPTUH B TEIUIOBBIX IpoIleccax. Y paBHEHUE TEIIOBOro OanaHca:
2.9 O +0,+..=0
1 2
Hcnapenne w KoHaeHcanws. VI3MeHEHHEe BHYTPEHHEH SHEPrHMHM B MPOLECCe HUCIAPCHUS U
2.10 KoHAeHcanuu. Kunenue s)uakocTy. Y ienbHas TemioTa mapoodpasosanus: L = Q/m
2.11 BuaxHocTs Bo3ayxa
[lnaBnenne u KpucTaUM3anus. VI3MeHCHHE BHYTPEHHEW OSHEPrUM TNpPU IUIABICHUHA H
KpUCTaJLTU3AIMH. Y ICIIbHAS TEIUIOTA TUIABJICHUS:
2.12 % Q

m

213

BHYTpeHHsIst SHEpTHs CTOPaHUsI TOTUIMBA. Y [IebHAs TEIUIOTa CropaHust TotumBa: = Q/m




2.14

[Mpunumne! padoTs! TemioBeix asurareneii. KI1J] reruioBoro nsurareis

Ipakmuueckue pabomoi
W3meperne ynenpbHOW TEMIOEMKOCTH METANIMYECKOTO MWIMHAPA; KOJMYECTBA TEIIOTHI,
MOJTYYEHHOTO BOJON KOMHATHOM TeMIiepaTypsl (PMKCHPOBAHHON Macchl, B KOTOPYIO OIIyIICH

2.15 HATPETHINA UIHHIP; KOJIWYSCTBA TCIUIOTHI, OTJAHHOTO HATPETHIM IUIHHIPOM, TIOCNIC OMYCKaHUS
€ro B BOJY KOMHATHOH TeMIEpaTypbl; OTHOCHUTEIBHO!N BIAXKHOCTH BO3MyXa; YACIHHON TEIUIOTHI
IUTaBIICHUS JbJa. VcciemoBaHHe W3MEHCHHS TEMIIEPATyphl BOJABI MPH PA3JIMYHBIX YCIOBHUSIX;
SIBIICHUSI TETUIOOOMEHA MPH CMEIIUBAHIH XOJIOJHOW U rOpsiYei BOJIBI; MPOLIECCa UCIAPCHUS
Qu3suyeckue a61eHUs 8 Npupode: TIOBEPXHOCTHOE HATSHKEHHE W KAMWUILPHBIC SBICHUS B

2.16 MIPUPOJIC, KPUCTAIUIBI B mpupoje, u3nydeHne CojHIA, 3aMep3aHue BOJTOEMOB, MOPCKHE OpH3HI;
o0OpazoBaHue POChl, TYMaHa, HHEsl, CHera
Texuuueckue ycmpoiicmea.: KaWULAPHI, MPUMEPHl HCIONB30BAaHUSA KPHCTAIUIOB, KUIKOCTHBIN

2.17 TEPMOMETp, MJATUUK TEMIIEPaTyphl, TEPMOC, CHCTEMa OTOIUICHHS JIOMOB, THIPOMETPHI,
TICUXPOMETP, TTapoBasi TypOWHA, TBUTATENF BHYTPEHHETO CTOPaHUsL

3 DJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1 Dnektpuzaius Tell. J[Ba BuIa JIEKTPUUIECKUX 3apsIOB

3.2 B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3 3aKoH COXpaHEHUs YICKTPUIECKOTO 3apsiia

34 Dnektpudeckoe mosie. Hanpsok€HHOCTh anekTpudeckoro moist. [IpuHIMD  cyneprno3unuu

' ANEKTPUYECKHUX ToeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snektpuueckux 3apsaoB. JlelcTBUE JIEKTPUUECKOTO MOJIs Ha 3JIEKTPUYECKHUE 3apsbl.
' IIpoBOAHMKY U JUANEKTPUKU
[TocTosHHBIM 3nekTpryecKuil TOK. JleicTBUs 3aeKkTpuyeckoro Toka. Cuna toka. Hanpsxkenue.
I =q/t,U=A/

3.6 at, q
DJIEeKTPUUECKOE COMPOTHBIICHHE. Y IENFHOE NEKTPUIECKOE COIPOTHBIICHHUE!

3.7 R =pl/S

38 3akon Oma st yuactka anektpudeckoi nenu: | = U/R
[ocnemoBatenbHOE COSTMHEHUE TPOBOTHUKOB:

I,=1,: U=U,+U,: R=R +R,
3.9 [NapannensHOE COSAMHEHIE MTPOBOIHIKOB PABHOTO COTPOTUBIICHUS:
U =U;I=1+1;R==.
-~ -~ .?
CMeIaHHbIe COSTUHCHUS IPOBOIHUKOB

310 Pabota n momHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3akon [Jxoyns — Jlenna:
2

3.11 Q:j’ K-t

3.12 OmneiT DpcTena. MarHuTHOE MOJIE IMPSMOTO IPOBOIHUKA C TOKOM. JIMHUU MarHUTHOW HHIYKIIUA

3.13 MarHuTHOE IoJie MOCTOSIHHOTO MarHuTa. B3anMoeiicTBre OCTOSHHBIX MAarHUTOB

3.14 JleiicTBre MAarHUTHOTO TIOJISI HA TIPOBOJIHUK C TOKOM

3.15 Onsitel @apanes. SBienue anekTpoMarauTHON nHAYKIUH. [Ipaswo Jlenmna
Ipaxkmuueckue pabomoi
W3mepeHue 5IEKTPUUECKOTO COMPOTUBICHUS PE3UCTOPA; MOIIHOCTH JJIEKTPUUECKOIO TOKA;

3.16 PpabOTHI 3JCKTPUUCCKOTO TOKA.

HCCHCHOB&HI/IC 3aBUCUMOCTH CUJIbI TOKA, BO3SHUKAIOMICTO B IPOBOJAHUKE (pe3I/ICTOpLI, naMnqua),
OT HANPSXKCHHUA Ha KOHIAX ITPOBOJHHUKA; 3aBUCHUMOCTH COIIPOTHUBJIICHUA OT JJIMHBI ITPOBOAHHKA,




IUIOINAAN €r0 MONEPEUHOr0 CEUeHHs U YAEIbHOTO COPOTUBICHUS.
IIpoBepka mpaBuna AN 3JIEKTPHUUECKOTO HANpPsDKEHUS NMPH MOCIEeN0BATEIbHOM COETUHEHUU
IIPOBOJIHUKOB; IpaBMWia JUIsl CHJBl 3JEKTPUYECKOTO TOKa IpPU MNapauIeNbHOM COEAUHEHHH
IIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Duzuueckue s61eHUs npupode: QJICKTPUYCCKUC SABJICHUA B aTMocq)epe, QJICKTPUUCCTBO KUBBIX

3.17 OpraHU3MOB, MarHUTHOE Moy 3eMJH, Apel( MOIIOCOB, POJIb MAarHUTHOTO MOJIS VISl )KU3HU Ha
3emute, MOJSIPHOE CHSIHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIIEPMETpP, BOJIBTMETP, pPEOCTaT, CUETIUK

318 NIEKTPUUECKOI AHEPTHH, NIEKTPOOCBETHTENIBHBIE MPHUOOPHI, HArPEBATEIbHBIE JIEKTPONPHOOPEI
(IpuMepBl), NEKTPUUECKHE MTPEAOXPAHUTEINH, SIEKTPOMArHUT, JIEKTPOJBUIATENb OCTOSHHOTO
TOKa, FTeHEPaTOp MOCTOSIHHOTO TOKa

3.19 OnexTpoMarauTHEIE BOHEL 11Ikana 3eKTpoMarHUTHRIX BOJH

3.20 JlyueBas mozens ceta. [IpsimonuHeitHOe pacipocTpaHeHHUEe CBETa

3.21 3akoH oTpaxxeHus ceTa. Ilimockoe 3epkajo

3.22 [Ipenomienune cBera. 3aKOH MPEIOMIICHHS CBETa

3.23 Jucnepcus cBeta

3.24 Jlunza. Xop aydeit B muu3e. DoKycHOE paccTostHue auH3bl. OnTrdeckas cuna aunsel: D = 1/F

3.25 I'ma3 xak ontudeckas cuctema. OnTuaeckre IpruOOpHI
Ipaxmuueckue pabomul
###Par###l13MepeHrie  ONTHYSCKOW CHIIBI  cOoOHMparomeid JUH3B;, (POKYCHOTO PaCCTOSHUS
cobuparomiell JTMH3BI (IO CBOMCTBY paBEHCTBA pPa3MEpOB MNpeaMeTa M H300pakeHHs, Koraa

3.26 TIPEeIMET PACIIONIOKEH B IBOHHOM (OKYyCe), ITOKa3aTelsl IMPEIIOMIICHHS CTEKIIa.
###Par###llccnenoBanne CBOWCTBAa W300paKEHUs, ITONYYCHHOTO C IIOMOIIBIO COOHMparomei
JIMH3BI, W3MEHCHHS (POKYCHOTO pAacCTOSIHUS [BYX CIOXXCHHBIX JIMH3; 3aBUCHMOCTH YIJa
MIPEJIOMJICHUSI CBETOBOT'O JIy4a OT yIJia MaJIeHHs Ha IPAHUIIE «BO3IYX — CTEKIIO»

397 Dusuueckue asienust 6 npupode: 3armenust Comnna u JIyHBI, BeTa Tel, ONTHYECKUE SBICHUS B
aTMocdepe (uBeT Heba, pedpakuus, paayra, MEPaK)

3.28 Texnuueckue ycmpoiicmea. O4KU, MEPUCKOI, (hoToanmapar, ONTHYSCKHE CBETOBO/IBI

4 KBAHTOBGIE SABJIEHUA

4.1 PangmoakTuBHOCTE. Anb(a-, OeTa-, raMMa-m3nnydeHus. Peakim anbha-u Oeta-pacnana

4.2 Onsitel Pesepdopna o paccesiHuio anbda-yactul. [InanerapHast MoJesb aToma

4.3 CocraB aromHoOrO sinpa. Mzorormnsl

4.4 [eprox nosypacriazia aTOMHBIX siJIep

45 SnepHble peakunu. 3aKOHBI COXPAaHEHHUS 3apsIOBOTO M MaCCOBOTO YHCEIN
Qusuueckue se6leHUss 6 Npupode: €CTECTBEHHBIW paTUOaKTHBHBIA ()OH, KOCMHYECKHE IIy4H,

4.6 panvoaKTHBHOE HM3JyYeHUE MPUPOAHBIX MHHEPAJIOB, JCHCTBHE PAJMOAKTHBHBIX M3JIy4E€HHH Ha
OpraHu3M 4YenoBeKa

47 Texnuueckue ycmpoiicmea.: CHEKTPOCKOI, HWHIAUBHUIYyalbHBIM I03UMETp, Kamepa BunbcoHa,

AJIepHas SHEPreTUKa







