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(yriyOJieHHBIN YPOBEHB)



INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TTOJIOKEHUH 1 TpeOOBaHUHN K pe3ysbTaTaM OCBOCHHS Ha yIiIyOJEHHOM YPOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, TpexactaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
GbenepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus ydeOHOTO
npeaMera «Pusuka.

Conepxanue mporpaMmbl 1Mo (U3MKE HAMPABICHO Ha YJIOBICTBOPEHHE MMOBBIIMICHHBIX
3alpocoB 00yYaroIIMXCsl, CTpeMsIuXcsa K 6oee riiy00KoMy OCBOCHHIO (PM3MYECKUX 3HAHUH, U
Ha (opMupOBaHME €CTECTBEHHO-HAYYHOM I'paMOTHOCTH oOydarouuxcs. B mporpamme mno
¢u3uKe yUUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTrO mpeamera B peanmsanuu TpedoBanuii ®I'OC
OOO K muaHupyeMbIM JTHUYHOCTHBIM W METallpeIMETHBIM pe3yibTaraM OOydYeHHs, a TaKkKe
MEXIIPEIMETHbIE CBSI3U €CTECTBEHHO-HAy4YHBIX Y4YEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOIO
o0mero oOpa3oBaHUsI.

[Iporpamma 1o ¢u3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepualia 1o rojam
o0yueHusi (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEAOBATEIIBHOCTh HM3YYCHUS TEM,
OCHOBAaHHYK0 Ha JIOTMKE pa3BUTHUS NPEAMETHOIO COJCpXKaHHUA M y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®dusmka gBISETCS CUCTEMOOOPa3yIOIUM JUIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBJICHUH, M3y4aeMbIX XUMHEH,
Ouosnorueii, actpoHoMHueld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MpeAocTaBiseT HaumOojee siCHble OOpas3lpl MPUMEHEHMs] HAay4dHOro MeToj]a
MO3HAHUS, TO €CTh CII0C00a MOTYUYeHUs JOCTOBEPHBIX 3HAHUI O MUE.

OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTHM M HHTEpeca K Hayke Yy
o0yyJaronuxcs.

N3yuenne @u3nku Ha yriayOJEHHOM YypOBHE MpenarojiaraeT YBEPEHHOE BIIAJICHUE
CJIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTB:!

HAy4YHO OOBSICHATD SBJICHUS;

OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIE/IOBAHMS;

MHTEPIIPETUPOBATh JaHHBIE U MCIOJIb30BaTh HAYUYHBIE J10KA3aTEIbCTBA JUISl MOJYyYEHUS
BBIBOJIOB.

[lenn u3yueHuss (U3NKUA HAa YpOBHE OCHOBHOTO OOIIETO0 OOpa30BaHUS OMNpPENEICHBI B
Konnenmnuu npenonaBanus yyeOHoro npenMera «®usuka» B 00pa3oBaTEIbHBIX OPraHU3ALMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00I€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBep)kAEHHON pemenneM Komernn MununcrepctBa npocselieHust Poccuiickoit denepannn
(mpotokoin ot 3 gexadbps 2019 r. Ne [1K-4BH).

[enu n3yyeHus: U3UKU Ha YrIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpeca U CTPEMJICHHS OOYYaroIMXcs K HAayYHOMY H3YYEHHUIO TNPHPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABIEHUH O HAy4YHOM METOA€ TMo3HaHUs U  (GOPMUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;



(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa M3yYEHHsS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAILHBIX 3aKOHOB (PU3UKH,

dopmupoBaHHEe YMEHUN MPUMEHATH (PU3NUECKUE 3HAHUS U Hay4HbIC JOKA3aTeIbCTBA IS
0OBSICHEHUS OKPYIKAIOIINX SBJICHUIA;

(dopMHpoBaHUE NPEACTaBICHUNH O poin (U3UKU A Pa3BUTHS JIPYT'HX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

pa3sBUTHE TPEJACTABICHUI O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaTbHON
NeSITeIbHOCTH, CBSA3aHHOW ¢ (DM3MKOHM, IMOATOTOBKA K JajbHEUIIEMy OOYYEHHIO B STOM
HalpaBJICHUY;

(dopMHpOBaHKE FOTOBHOCTH K JajIbHEHIIEMY U3y4eHUIO (pU3UKKM Ha yriTyOlnEHHOM YpOBHE
B PaMKaX COOTBETCTBYIOMIMX MpouiIei 00ydeHHs Ha yPOBHE CPEAHETO 001Iero oopa3oBaHusl.

JocTmwkeHnne STHX 1enell mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus 00ecleunBaeTCsl pellieHUEeM CIIEAYIOLINX 3a1au:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHMM BEIECTBA, MEXaHWYECKHX, TEIJIOBBIX,
AIIEKTPOMArHUTHBIX U KBAHTOBBIX SBJICHHSIX;

npruoOpeTeHne yMEHUH aHAIM3UPOBATh M OOBICHATH (PU3MUECKUE SBICHHS HAa OCHOBE
U3yYEHHBIX (PU3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHME METOJIOB PEIICHUs pacUETHBIX U KaUECTBEHHBIX 3a/]a4, TPeOYIOLINX CO3AaHus U
UCTIOJIB30BaHUST (PH3MUECKUX MOJENEH, BKIIOYas TBOPYECKHME W MPAKTUKO-OPHEHTHUPOBAHHBIC
3a]1a4u;

pa3sBUTHE HUCCIIEAOBATEIbCKUX YMEHHUH: HAOIIOAaTh SBJICHUS U HM3MEpATh (U3NUECKue
BEJIMYMHBI, BBIABUIaTh THIOTE3bl U IMpe/ularaTh SKCHEPUMEHTAIbHbBIE CIIOCOOBI MX MPOBEPKH,
IUTAHUPOBaTh W TIPOBOJMTH OIBITHI, SKCIEPUMEHTAJIbHBIE WCCIEIOBAaHUS, aHAIN3UPOBATH
MIOJTyYCHHBIE JAHHBIC U JIeNaTh BHIBOJIBI,

OCBOCHME MpHEMOB palboThl ¢ uHpOpMauuell (U3NYECKOro COJAEpXKaHMS, BKIIOYAst
UHPOPMALIUI0O O COBPEMEHHBIX JOCTHXEHHMAX (U3MKHU, HHTEpHpeTanuss U KpPUTUYECKOe
OlICHMBaHHE NH(OPMALINN;

3HAKOMCTBO €O c(epamu mpodecCHOHATBHON NeATeTbHOCTH, CBSI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (PU3NUECKOM HAyKH.

Ha wu3yuyenue ¢usuku (yrinyOnéHHbI ypoBeHb) Ha YpOBHE OCHOBHOIO OOILEro
oOpazoBanus oTBoauTcs B 7 kiacce — 102 yaca (3 yaca B HeIeNm0).



COJAEP)KAHUE OBYYEHUA
8 KJIACC

Pa3pen 6. TenioBblie siBJICHUS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpHHM CTPOCHUS BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJd. OMBITB, TOATBEPXKIAIOIINE OCHOBHBIC IOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPIOTO, KUIKOTO U ra3000pa3HOro COCTOSIHUM BemecTBa. Kpucrammmueckue u
amopdusbie Tena. ['padeH — HOBBIM MaTepuai IJisl HOBBIX TEXHOJOTHMA. TEXHOJOTUH MOTYUYEHUS
MCKYCCTBEHHBIX aiMa30B. OOBCHEHHE CBOWCTB ra30B, KHAKOCTEH M TBEPABIX TEN Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOM Teopuu. [IoBEpXHOCTHOE HATSKEHUE, CMAdYMBaHHUE,
KanWJUISIpHBIE SIBJICHUS. TeIIOBOE pacHIMpeHUue U C)KaTue. 3aBUCUMOCTb JaBJICHUS ra3za OT
00BEMa, TeMIieparypsbl.

Temneparypa. CBs3p TemmepaTypbl CO CpeJHEH KHHETHYECKOMW HHEprueil TEeraoBOro
JBIDKEHUSI YacTull. TemnepaTypHbIe IIKaJIbI.

Buytpennsas sHeprus. CrnocoObl M3MEHEHHs BHYTPEHHEH HHEpruM: TeIuionepenavya u
coBepleHre padboTel. Bl Terionepenayn: TeIIONPOBOIHOCTD, KOHBEKIIUS, U3TyuyeHue. Buabl
TeIIoTNepeIauu B MpUpoe U TexHuke. HeoOpaTuMOCTh TETIOBBIX MPOIIECCOB.

KonnuecTBo TeIIOTHL. YIelbHas TEIIOEMKOCTh BellecTBa. TeIIOOOMEH H TEINIOBOC
paBHOBecue. 3akoH HeroToHa-Prxmana. YpaBHeHHe TeIIoBOro OanaHca.

[InaBneHue U OTBEpAEBAHUE KPUCTANIMYECKUX BEIIECTB. YJIEIbHAs TEIUIOTA IUIABJICHMUS.
[TapooOpa3oBanue u  koHaeHcanusa. Mcmapenme.  Kumenume.  YnenpHas — TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypbl KHUIEHUS OT aTMOCHEpHOro JaBJICHUS.
HacelleHHsplil 1 HEHACBIEHHBIN Tap. BiaxxHOCTh BO3ayXa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Mpuntuner pabotsl TerioBbix aurareneid. KIIJ| TemmoBoro nsurartens. TermoBbie
JIBUTATEJIH U 3aIIATA OKPYKaroUEen cpeapl. TermnoBeie NOTEPH B TEMIOCETSX.

3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUU B MEXaHUYECKUX M TETUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.

Hab6monenue nuddysum.

HabGmronenne sBIEHWI MOBEPXHOCTHOTO HATSHKCHHS, CMAUYMBAHHS W KaMWUISPHBIX
SIBIICHUM.

Hab6nronenue TenioBoro pacimpeHus Tel.

N3menenune gaBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWUU WUJTU OXJIaXKICHUH.

[IpaBuna n3MepeHus TeMiepaTypsl.

Buas! Teronepenaun.

OxnaxieHre Ipyu COBEpIIEHUH pabOTHI.

HarpeBanue nipu coBepiiieHuN pabOThl BHEITHUMH CHJIAMH.

CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

HaOmroaenue KumeHus.

Halnronenne nocTossHCTBa TEMIIEPATYPHI TTPH TUTABJICHUH.

Mopaenu TeImIOBLIX ABUTaTEICH.



Jlabopamopuwvie padbomot u onvimol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

OnbIThI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

W3mepenue temrepaTypbl IpH IOMOILIM SKUJKOCTHOIO TEpPMOMETpa U JaTyuka
TEMIIepaTyphl.

OnbIThI 1O HAOIIOIEHUIO TEIIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEl.

Omnpenenenue AaBIeHUS BO3yXa B OaJUIOHE MIMPUIIA.

HccnenoBaHue 3aBUCUMOCTH J1aBJIEHUS BO3yXa OT €ro 00bEMa U TEMIIEpaTyphl.

[IpoBepka rumnore3bl JUHEHHOW 3aBUCUMOCTH JJUHBI  CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

Habmonenne u3mMeHeHMs BHYTPEHHEM SHEpruM Tejla B pe3yjbTaTe TeIUIonepeaadu U
paboThl BHEITHUX CHII.

HccnenoBanue sBlIeHUs TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOIHOM U ropsiuel BOJBI.

Omnpenenenne KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW MPH TEMJI00OMEHE C HarpeThiM
METAJIIMYECKUM LIUIMHIPOM.

OmnpeneneHne MOIHOCTH TEIUIOBBIX MOTEph (3akoH HbtoToHa-Puxmana).

Ornpenenenne yaenbHOU TEMI0EMKOCTH BELIECTBA.

HccnenoBanue npouecca uCapeHusl.

Onpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Onpenenenue yeabHON TEIUIOTHI IIABJICHUS JIbJIA.

Paznen 7. DiiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JIBa poja 2JIEKTpUYECKUX 3apsioB. B3anMonelicTBre 3apsyKEHHBIX
ten. 3akoH Kyrnona.

Onekrpuueckoe nosne. Hanpsx€HHOCTh 3nekTpuueckoro nois. [IpuHuun cynepno3unuu
ANIEKTPUUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu a5eKTpUYEeCKUX 3apsioB. DJIEMEHTAPHBIM 3JeKTpuueckui 3apsan. CrpoeHue
atoMa. [IpoBOJHUKH, NUANEKTPUKH U TOJYHPOBOJHUKH. 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsaa.

ONEKTPUYECKUH TOK. YCIOBHMS CYLIECTBOBAHUS JJIEKTPUYECKOrO0 TOKa. McTOouyHMKHM
MOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUECKOro TOKa (TEMIoBOE, XUMHYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B METAJUIAX, )KUIKOCTSIX U ra3ax.

Onekrpuueckas 1enb. Cuia Toka. DJIeKTpUUYEeCKoe HapsbkeHne. AMIEpMETP U BOJIBTMETP
B IIENIM IIOCTOSTHHOTO TOKa. CONMpOTHBIIEHNE NMPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHHUE BEIIECTBA.
3akoH Oma juig yuacTtka nend. [lociaenoBaTenbHoe U napajienbHOE COEAMHEHNE IPOBOIHUKOB.
O/1C B nenu nocrosiHHOro Toka. 3akoH Oma s monHoi nenu. IlpaBuna Kupxroda. Pacuér
MIPOCTHIX JIEKTPUUYECKUX Lenel. HenrmHenHple 371eMEHTHI.

PaboTa n MOIIHOCTB 3JeKTpUYecKoro Toka. 3akoH /xoyns-Jlenna. DnexTpuyeckue 1enu
U MIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocrosiHHbIe MarHuThl. B3amMoAeicTBHE MOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue I )KU3HU Ha 3emiie. OnbIT Dpcreaa. MarHuTHoe mose
anekTpudeckoro Toka. OnbeiT Ammnepa. IlpuMeHeHne aeKTpoMarHuToB B TeXHMKE. JlelicTBue
MarHMTHOTO IOJIsI Ha MPOBOAHMK ¢ TOKOM. Cuia Amrepa M OIpenerceHue €€ HalpaBlICHUS.
ONeKTpoJABUTaTeNb IMOCTOSHHOTO ToKa. Vcmoib30BaHUE 3JIEKTpOABHUTaTeNed B TEXHHUYECKHX
YCTPOMCTBAX U HA TPAHCTIOPTE.



OnbiTel  @Papazgess. SBieHue dnekTpoMarHUTHOM  wHAYKuMH. [lpaBuno  JleHma.
OnextporeHeparop. CrocoObl MOMyYeHHs] 3IEKTPUYECKOM HHEPrUd. OIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX MUCTOYHHKAX YHEPTHU. DKOJOTUYECKUE MPOOJIEMbI SHEPTeTUKH. TOIUIMBHBIC
AIIEMEHTHI U HJIEKTPOMOOHIIH.

Hemoncmpayuu.

DJIeKTpHU3aus Tell.

JIBa poJia 2JIEKTPUUECKUX 3apsiA0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEJl.

YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DneKTpocTaTU4ecKast UHIYKIUS.

3aKOH COXpaHEeHHUsI PJICKTPUUECKUX 3apsIOB.

MogenupoBaHue CHJIOBBIX JIMHUH 3JIEKTPUYECKOTO TMOJS C TMOMOIIBI0 OyMa)KHBIX
CYJITAHOB.

[TpOBOAHMKY U TUDIIEKTPUKH.

HIcTOYHUKY TOCTOSTHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

["a30BbIit pazps.

H3mepeHue cuibl TOKa aMIepMeTpoM.

N3mepenne 3eKTpUYECKOro HaIPsKEHUs BOJITMETPOM.

Peocrar u mara3uH cOnpoOTHUBIICHUH.

B3aumopeiicTBie MOCTOSHHBIX MATHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3AeJI€HUs MOTOCOB MAarHUTA.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneIT OpcTena.

MarsnuTtHoe 1nojie Toka. JIeKTPOMArHuUT.

JleficTBEe MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DNeKTpOABUTaTEIb OCTOSIHHOTO TOKA.

Onsitel Dapanes.

DIIEKTPOreHePaATOP MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomel u onvimot.

OMBITHI 110 HAOTIOACHUIO JIEKTPU3ALUU TEJ PU COMMPUKOCHOBEHUHU U UHIYKITUEH.

UccnenoBanue necTBUS JIEKTPUUECKOTO TOJIS HAa TPOBOIHUKHU U TUDJIEKTPUKH.

COopka 1 UCTIBITAaHUE DIEKTPUUECKOH IeTTH MOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MPOTEKAIOIIETO YEPe3 PE3UCTOP, OT HAMPSIKEHUS
Ha Pe3UCTOpPE U CONMPOTUBIICHUS PE3UCTOPA.

OMBITBI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOTO COMPOTHUBIICHHUS MPOBOJIHHUKA
OT €r0 JJIMHBI, IJIOIIA/IA MONEPEUHOI0 CEYEHUsI U MaTepHaa.

Ornpenenenne yAaelIbHOTO CONPOTUBIICHUS POBOAHUKA.

[IpoBepka mpaBuiia CIOKECHHS HAIMPSHKEHUN TPHU TOCIEIOBATEILHOM COSAMHEHUH TBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia 115l CUJIbI TOKA MPU NapaJIEIbHOM COEAMHEHUU PE3UCTOPOB.

Onpenenenne /{C 1 BHyTpEHHETO COMPOTUBIEHUSI UCTOYHHUKA TOKA.

[Tposepka npasun Kupxroda.

IIpoBepka BbInOTHEHUS 3aK0OHAa OMa 17151 TTOJTHOM 1ETH.



W3ydyeHue  BOJbTAMIEPHBIX  XapaKTEPUCTHUK  HEIMHEMHBIX  DJIEMEHTOB  (JamIibl
HaKaJIUBaHUS WIH MOJYyIPOBOJHUKOBOIO TUO/IA).

Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIHOCTH 3IEKTPUYECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

Onpenenenne KIIJ[ narpeBarens.

HccenenoBanue MarHUTHOTO B3aUMOJEHCTBHUS IOCTOSIHHBIX MarHUTOB.

W3y4eHre MarHUTHOTO TIOJISl TIOCTOSTHHBIX MAarHUTOB NP UX O0BEIMHEHUH U Pa3/ICIICHUH.

UccnenoBanue neicTBUS 3IEKTPUYECKOIO TOKA HA MArHUTHYIO CTPENIKY.

OnbIThl, 1EMOHCTPUPYIOIINE 3aBHCUMOCTh CHJIbI B3aWMOJECHCTBUS KaTyIIKH C TOKOM M
MarHuTa OT CWJIbl W HaIlpaBJICHUS TOKA B KATyIIKE U OT HaJW4Ms (OTCYTCTBUS) CEpACYHUKA B
KaTyIlKe.

N3ydeHue neicTBUs MArHUTHOTO TOJISL HA TPOBOJHUK C TOKOM.

KouncrpyupoBanue u usydenue paboThl AIEKTPOABUTATEINS.

N3mepenne KI1/] anekTpoaBuraTenbHOM yCTaHOBKH.

OnbITl MO HWCCIACAOBAHUIO SBJICHHUS JJICKTPOMArHUTHOW WHIYKIMU: HCCIEIOBaHUE
VM3MEHECHUH 3HAYCHUS U HANPABJIEHUS HHAYKIUOHHOTO TOKA.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOITPAMMLI 110 OU3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHMA

N3yuenne (QU3MKK HA ypOBHE OCHOBHOTO 0OmIEro oOpa3oBaHMsS HANpaBiICHO Ha
JOCTH)KCHUE JIMYHOCTHBIX, METAIIPEIMETHBIX H IIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynpraTe u3ydyenuss (U3MKM Ha YpPOBHE OCHOBHOrO oOOIIero oOpa3oBaHUs Y
oOyuaromerocst OyayT chopMUpPOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThl B YACTHU:
e ])nampuomuueckozo eocnumanusa:

MPOSIBIICHUE WHTEPECa K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (pr3uveckoi
HayKU;

[IEHHOCTHOE OTHOILIEHHE K JIOCTHKEHUSM POCCUHCKUX YUEHBIX-(DU3HKOB;

o 2)2parccOanckoz2o u OyxXo8HO-HPABCMEEHHO20 60CHUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacTHUIO B OOCYKJICHUH OOILIECTBEHHO 3HAYMMBIX U STUYECKUX
po0JieM, CBS3aHHBIX C MPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

OCO3HAHUE BAKHOCTH MOPATbHO-3TUUECKUX MMPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

e 3)acmemuueckozo 60CRUMAHU:

BOCTIPUATHE ICTETUYCCKMX KayecTB (PU3MUECKOW HAyKu: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

e 4)yennocmu HayuHo20 NO3HAHUA:

OCO3HaHHE [EHHOCTH (PU3NYECKONW HAayKHW KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUILIEH COCTABIISIIOLIEH KYIbTYpPHI;

OpUEHTAIMsl B NEATEIHHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI;

pa3BUTHE HAYYHOU JTFOO03HATEILHOCTH, UHTEPECa K UCCIEA0BATEIIbCKOMN IeITeIbHOCTH;
®  5)dhopmuposanusn Kynbmyput 300p08bsa U IMOYUOHATLHOZ0 ONAZONOTIYUUA:

OCO3HaHHE IIEHHOCTH 0e30MacHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BaXKHOCTH TIPaBHII O€30MaCHOTO MOBECHUS HAa TPAHCIIOPTE, HA I0POTax, C ANEKTPUUECKUM
Y TEIJIOBBIM 00OPY/I0BAHHEM B JIOMAIITHUX YCIIOBUSX;

c(hopMUPOBAHHOCTh HaBbIKa pedieKCHH, MPU3HAHWE CBOETO IpaBa Ha OMIMOKY U TaKOTO
K€ TIpaBa y Jpyroro 4eioBeKa;

e 6)mpyoosozo eocnumanusn:

AKTUBHOE y4YacTHE B PEIICHHH MPAKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa30BaTeIbHOM
OpTraHHU3aIfy, TOPOJIa, Kpasi) TEXHOJIOTMUECKON M COIMATLHON HAMPaBICHHOCTH, TPEOYIOMIUX B
TOM YHCIIe U (PU3NIECKUX 3HAHUM,

WHTEPEC K MPAKTUYECKOMY HU3YUCHHIO TPOdeCcCcHii, CBA3aHHBIX C (PU3HKOM;

e 7)IKO102UYECKO20 60CRUMAHUA:

OpHUEHTAIMsl HAa TPUMEHEHHE (PU3NYECKHX 3HAHWK I pEIIeHHs 3a1ad B 00JacTH
OKPY’KaIOIIeH cpefibl, MJIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOKHBIX IMOCJEICTBHM st
OKPY’KaIOIIeH cpebl;

OCO3HAHUE TJIO0ATBHOTO XapaKkTepa KOJIOTHIECKUX MPOOJIeM U MyTeH UX PEIICHHS;

e  8)adanmayuu K USMEHAIOWUMCA YCI0BUAM COUUATLHOU U RPUPOOHOIL CPedbl:



noTPeOHOCT, BO B3aUMOJCHCTBUU MPH BBHIMOJIHEHHH HCCICAOBAHUA U IPOEKTOB
(bu3nUeCcKOoil HAIIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JAPYTHX;

MIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUCCKYIO IEATCILHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMK HOBBIX 3HAHHM, YMEHHI (HOPMYIHUPOBATH HJICH, TOHSITHS,
THITOTE3BI 0 (PU3NYECKHX 00BEKTAX U SIBICHUSAX;

oco3HaHue Ae(PHUIIUTOB COOCTBEHHBIX 3HAHUH M KOMIICTEHTHOCTEH B 00,1aCTH (PH3HKH,

IUTAHUPOBAHKUE CBOCTO PAa3BUTHUS B MPUOOPETECHUH HOBBIX (PU3UUECKUX 3HAHUM;

CTPEMIICHUE aHAIIM3UPOBAThH U BBISBIATH B3AUMOCBSI3H IIPUPO/IbI, OOIIECTBA M SKOHOMHUKH,
B TOM YHCJIE C HCIIOJIb30BaHHEM (U3NIECKHUX 3HAHUI;

OlIEHKAa CBOMX JEHUCTBHM C y4ETOM BIHUSHHS Ha OKPY)KAIOLIYI0O CPELy, BO3MOKHBIX
r1100aJIbHBIX HOCIEACTBHMN.

METAINIPEIJMETHBIE PE3YJIbTATbBI

B pesynprare ocBoeHHs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuaromerocss OyayT CcQOpMHUpPOBAaHBI MeTamnpeAMeTHbIE Pe3yJbTaThl,
BKJTIOYAOIME I103HABATEIbHBIC YHHBEpPCAIbHBIC Y4YeOHBIC JICHCTBUS, KOMMYHHKATHBHBIC
YHHBEpCaJIbHbIC YUCOHbBIC ICHCTBHSI, PETYJISITUBHBIC YHUBEPCAIbHBIC YUCOHbBIC ICHCTBHUS.

IMo3naBaTe/bHbIE YHHBepPCAIbHbIE yueOHbIe AeiicTBUSA
Bba3oBble Jornyeckne AeiicTBUA:

BBIABIISATh M XapaKTepU30BaTh CYIIECTBEHHBbIE MpPHU3HAKKM OOBEKTOB  (SIBICHMIA),
KJIaCCU(UIIUPOBATH UX;

BBISIBIISITh 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B pPAacCMaTPUBAEMBIX (PaKTax, NAaHHBIX U
HaOJI0IEHUAX, OTHOCALIMXCS K (PU3HUECKUM SIBICHUM;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHbBIE CBSI3M IPU H3Y4YeHUM (U3MYECKUX SBICHUH U
IIPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOJIb30BAaHUEM JIETyKTHBHBIX U HHIYKTUBHBIX YMO3aKITFOUEHHH,
BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBSI3AX (PH3MUECKUX BEIUYHH;

CaMOCTOSITENIbHO BBIOMpPATh CIOCO0 pemieHust yueOHOM (Qu3nMuecKkoi 3agauu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHUs, BHIOOp Hauboee MOIXOISMIET0 ¢ YYETOM CaMOCTOSTENbHO
BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTebcKue IeiiCTBUS:

UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIIEA0BATENILCKUI MHCTPYMEHT TIO3HAHUS;

IPOBOJUTH [0 CaMOCTOATEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOKHBIA (PU3NUECKUI
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3NIECKOTO SIBICHUS;

OIICHWBATh Ha TPUMEHHMOCTb W JIOCTOBEPHOCTH HH(OpMAIMio, TOJIYYCHHYIO B XOJe
UCCIIEIOBaHUS WIIM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMYyITUPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM MPOBEIEHHOTO
HaOJIIOICHUS, OTIBITA, UCCIICOBAHMS,

MPOTHO3UPOBATh BO3MOXKHOE JaNbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh MPEANOIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Paborta ¢ nnopmanmeii:

NPUMEHATh Pa3IMYHbIE METOIbl, WHCTPYMEHTHI W 3alpochl MpH TOUCKEe M OTOOpe

WH(OpPMAIIUU WK TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM (PU3NIeCKOn 3a/1auu;
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aQHAIM3UPOBATh, CHCTEMATH3WPOBATh W HWHTEPIPETUPOBATH HHOOPMAIMIO PA3IUYHBIX
BUJIOB 1 (DOPM MpeICTaBICHHUS;

OIICHUBATh HANEKHOCTh WH(MOPMALUU IO KPUTECPUSM, NPEUIOKCHHBIM YUUTEIEM WU
c(hOpMYJIUPOBAHHBIM CAMOCTOSITEIIHLHO;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIBHYIO (GOpMY MpeacTaBicHUs WHPOPMALUU U
WUTIOCTPUPOBATH pellacMble 3a7a4i HECIIOKHBIMUA CXeMaMH, JHarpaMMaMH, HHOW rpadukoi u
UX KOMOMHAIIMSIMH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B X0J1e 00Cy>XJIeHus1 yueOHOro MaTepuala, pe3yJbTaToB JJabOpaTOPHBIX padOT U MPOEKTOB
3aaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TEMbl M BBICKA3bIBATh WJICH, HAIlCJICHHBIC Ha
pelIeHre 3aJa4ul U NoJiIepKaHue 01arokenareaIbHOCTH OOLIEHMS;

CONOCTABIIATH CBOM CYXKIEHUS C CYXICHUAMH [JPYTMX YYAaCTHHKOB JIMAaJIoOra,
00Hapy»XUBaTh pa3InyKe U CXOACTBO MO3UIUII;

BbIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyONMYHO  TPEACTaBIATH  pPE3yJNbTaThl  BBITOJHEHHOTO  (PU3UYECKOTO  OMBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, IPOEKTA);

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHJAHON W MHIUBUAYaIbHOU pabOThHI IpU
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

OPUHUMATh L€ COBMECTHOM JESITENbHOCTH, OpPraHU30BbIBaTh JAEWUCTBUA MO €€
JOCTHKEHUIO: paclpeeNisiTh PO, 00CYKIaTh MPOLIECCHl U PE3yJIbTaThl COBMECTHOM paboThI,
0000111aTh MHEHHUSI HECKOJIBKHX JIIOJIEH;

BBIMOJHATh CBOIO YAacTh pabOThI, JIOCTUrasi KayeCTBEHHOI'O pe3yJibTaTa I0 CBOEMY
HAIpPAaBJICHUIO U KOOPAUHUPYSI CBOU JEUCTBUSA C IPYTUMU YJI€CHAMH KOMaH/IbI;

OLIEHUBATh KA4eCTBO CBOETO BKJaJa B OOLIMI MPOJIYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO
c(OopMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHBIEe YHMBepcaabHble yueOHbIE AeiicTBUSA
Camoopranusanus:

BBISBJISATh MPOOJIEMbI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEOYIOUIMX ISl peIieHUs
(bu3nyecKuX 3HaAHMI;

OPUEHTHPOBAThCSI B PA3IMYHBIX MMOAXOAAaX TNPUHATHS pelmeHud (MHIUBUIYaIbHOE,
NPUHATHE PELICHUs B TPYIIIE, IPUHATHE PEIIEHUH IpyIoil);

CaMOCTOSITENIFHO COCTABJIATh JTOPUTM pelleHus (U3UYECKOM 3ajaud WM  IUIaH
UCCIIEIOBaHMUSI € Y4€TOM  HMEIOIIUXCS PECYypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATH Tpe/ylaracMble BApUAHTHI PEIICHUI;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OIICHKY CUTYyalluM U IpeJiaraTh MiaH €€ U3MEHEeHMUS,

OOBSICHATH TIPUYHHBI JTOCTHKECHUS (HEIOCTH)KEHUS) PE3yJbTaTOB JCATEIBHOCTH, J1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIHHOCTH (B TOM YHCIE B XOJ BBINOJIHEHUS (PU3UYECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATEILCTB, M3MEHHUBIIUXCS CHUTyalui,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;
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OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM.

CTaBUTh ce0si HA MECTO APYroro 4ejloBeKa B XOZE CHOpa WM TUCKYCCHH Ha HAYYHYIO
TEMy, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro.

NpU3HaBaTh CBOE TMpPaBO Ha OMMOKY MpH peHIeHud (U3NYECKHX 3a7ad WIA B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYIOro.

INPEAMETHBIE PE3YJIBTATbDI

K kxoHuy oOyueHust ¢ 8 Knacce npeIMETHbIE pe3ysbTaThl HA YIIyOJIEHHOM YpOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTh y OOYHAIOLINXCS YMEHUH:

UCIIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAININYECKHE U aMOP(HBIE TEJa, HACHILCHHBIN
U HEHAChILEHHBIH TMap, CIOCOObI H3MEHEHHMs BHYTPEHHEH JHEepruu, 3JIeMEeHTapHbIN
JNIEKTPUYECKUH 3apsl, IPOBOJHUKH, ITOITYIIPOBOAHUKH, JUIIEKTPUKU, HCTOUHUKH TIOCTOSIHHOTO
TOKa, AJIEKTPHUUECKOE U MAarHUTHOE TIOJIsI, ONTUYECKas CUCTEMa) M CHMBOJIMYECKUN SI3BIK (PU3UKA
IPU PEIICHNU YUYEOHBIX U IPAKTHUECKUX 3aj1ay;

YBEpEHHO pa3iuyarh SBJICHUA (TEIUIOBOE pacUIMpeHHe (CXkKaTue), TEIJIOBOe PaBHOBECHE,
IIOBEPXHOCTHOE HATSHKCHHME, CMAYMBAaHUE, KalWUIPHBIE SBJICHUS, UCIIApEHME, KOHACHCALU,
IUIaBJICHUE, KPUCTAJUIM3aLUs, KHIIEHHE, CIIOCOObI Terulonepenadyud (TeIuIONpOBOAHOCTb,
KOHBEKIIMSI, W3JIyYE€HHUE), TEIJIOBbIE IOTEPH, SJEKTPU3aLUs Tell, B3aUMOJCIHCTBHE 3apsioB,
JEUCTBUS DJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBUE MAarHUTOB, JECHCTBHE
MarHMTHOTO IOJIS Ha MPOBOJHUK C TOKOM) 1O ONMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOLINX JAaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh HPOSIBIEHHME M3YYEHHBIX (PU3MUECKUX SIBICHUH B OKpy:KawoleM Mupe (B
TOM 4ucie (pU3MUECKUE SBICHUS B NPUPOJAE: MOBEPXHOCTHBIE U KANMWIUISAPHBIEC SIBICHUS B
OpUpoie, KpUCTaUIbl B IpUpoje, nznydenne CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
00pa3oBaHUE POCHI, TyMaHa, HHEsl, CHEra, MIEKTPUYECKHE ABICHUS B aTMOC(]epe, JEKTPUIECTBO
JKUBBIX OpPraHM3MOB, MarHUTHOE MoJie 3eMJiu, Apeh( IMOII0COB, POJIb MAarHUTHOIO TOJS JAJIs
KHU3HHU Ha 3emiie, MOJIIPHOE CHSIHUE), TIPU STOM MEPEBOANUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBJICHUH;

ONMCHIBATh W3YUYCHHBIE CBOMCTBA Tel U (DU3MUECKHE SIBICHUS, HCIONb3Ys (U3HUECKUe
BEJIMYMHBI (TemIepaTypa, BHYTPEHHsS 3HEpIusi, KOJIUYECTBO TEIUIOTHI, paboTa rasa, yneiabHas
TEIIOEMKOCTh BEIECTBA, yJeJIbHAS TEIJIoTa IUIaBJIEHUs, YAeabHas TEIIoTa napooOpa3oBaHus,
yZenbHas TEeIJIoTa CropaHus TOIUIMBA, KOA((UIIMEHT MOJIE3HOTO JIeHCTBUS TEMJIOBOI MAIIWHBI,
OTHOCHUTEIIbHASA BIAXKHOCTh BO3JyXa, DJJIEKTPUYECKHH 3apsll, CHJIA TOKa, DJIEKTPHUYECKOE
HaIlpsDKEHUE, CONPOTHUBIIEHHE NPOBOJAHMKA, JJIC B IlemM MOCTOSIHHOIO TOKA, 3JIEKTPUYECKOE
yZeIbHOE COINPOTUBIIEHUE BElIeCTBA, padoTa M MOIIHOCTh 3JIEKTPHUECKOro TOKa), MpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MUYECKUNH CMBICH HCIIOJIB3YEMbIX BEJIMYUH, HX
0003Ha4YeHHs] U eIMHUIBl (U3HUECKUX BEJIWYHMH, HAXOAUTh (OPMYIIbI, CBA3BIBAIONINE JTAHHYIO
(bu3NYECKYyI0 BEJIMYMUHY C JAPYTMMHU BETUYMHAMHU, CTPOUTH I'pa)MKU M3YUYEHHBIX 3aBUCHMOCTEN
(U3NUECKUX BEITHYHUH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKHE SIBICHUS U MPOLECCHI, UCIIOIb3YSI OCHOBHBIE
MTOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOPHM CTPOEHHs BEUIECTBA, YPABHEHUE TEILIOBOTO
OanaHca, 3aKOH COXPaHEHMs 2JIEKTPUYECKOTo 3apsija, 3akoH KylloHa, MpUHLMI CyNEeprno3uLuu
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JJIEKTpUUECKUX Mousied, 3akoH Oma as yuyacTtka uenu, npaBuia Kupxroda, 3akon Oma juis
NOJIHOM 1enH, 3akoH Jxoynsa-JIeHna, 3aKOH COXpaHEHWS DSHEPruM, IIPU OTOM Ppa3jIMyaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U €r0 MAaTEeMaTH4YECKOE BBIPAKCHNUE;

CTPOUTH TPOCThIE (PU3MUECKUE MOJEIN PpEATbHBIX OOBEKTOB, MPOLIECCOB M SBJICHHUH,
BBIJICJIATE IIPM 3TOM CYILIECTBEHHbIE U BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB, IPOLIECCOB,
SBJICHUH, IPUMEHATh (PU3UUECKUE MOJENHU Ui 00BbsCHEHUS (PU3MUECKUX MTPOLIECCOB U PELICHUs
y4eOHBIX 3ajay;

OOBSICHATH (PU3UUECKUE SABICHHS, TPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallUll NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, W pellarb KayeCTBCHHbBIE 3aladd, B TOM
yucie TpeOyoue YUCIEHHOIO OLEHUBAHUS XapaKTepHbIX 3HAYCHUH (U3NUYECKUX BEIMYUH, IIPU
ATOM BBIOMPATh a/IEKBATHYIO (PM3UYECKYIO MOJIEIb, BBISBISATH IPUYUHHO-CIICICTBEHHBIC CBS3H U
BBICTPAMBATh JIOTMYECKYIO LEMNOYKY pacCyXJACHHM C OIOpOM Ha M3yYEHHBIE CBOMCTBA
bu3nuecKux sABICHUH, GU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIIH;

YBEpEHHO pelIaTh pacy€THbIE 3a7a4M (C OOpol Ha 2—3 ypaBHEHUS) 10 U3y4aeMbIM TEMaM
Kypca (U3UKH, BBIOMpas aaeKBaTHYIO (DU3MYECKYI0 MOJIENb, C HCIIOJIB30BAHHEM 3aKOHOB M
dopMyI, CBA3BIBAIOMINX (PU3UYECKUE BEIMYHMHBI, 3alIMCHIBATH KPATKOE YCIOBUE M Pa3BEPHYTOE
pellIeHHe 3a/laud, BbISBIIATh HEIOCTAIOLIME WM M30BITOYHbIE JJaHHBIE, 0OOCHOBBIBATH BBIOOD
METOJla pELICHMs 3a/add, HCI0JIb30BaTh CIPAaBOYHbBIC JaHHBbIE, IPUMEHATH METOJIbl aHaIHW3a
pa3MepHOCTEH, HCIONb30BaTh rpadUyecKue METOAbl  pEeUIeHUs  3aJad, IPOBOJUTH
MaTeMaTuyeckue MpeoOpa3oBaHUsl U pacy€Tbl, OLEHUBATb PEATUCTUYHOCTb IOJYYEHHOIO
3HA4YeHUs1 (U3NYECKON BEIUYMHBI M OIPENCNATh Pa3MEPHOCTh (U3UUECKOH BEIUYMHBI,
IIOJTyYE€HHOM NP pELICHUH 3a]1a4H;

pacrno3HaBaTh Mpo0OJeMBbl, KOTOPbIE MOXHO PEIINUTh MPH MOMOIIN (PU3NUECKUX METOJIOB, U
npejyiaraTb OpUEHTHUPOBOUYHBIM CIOCOO pelleHus, B OMMCAHWU HCCIEIOBaHMS pPacro3HaBaTh
poBepseMOe IPEANONIoKEeHUE (TUIIOTE3Y), UHTEPIPETUPOBATh NOJTYUYEHHBIH pe3yibTaT;

IPOBOJUTH OMBITHI 110 HAOTIOACHUIO (PU3UUECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tel
(kanwIIsipHbIE SBJIEHUS, 3aBUCHUMOCTBH JIaBJIEHUS BO3JyXa OT ero o0ObéMa W TeMIleparypsl,
CKOPOCTH TIpollecca OCThIBaHHMS (HarpeBaHWs) NpU M3IYYEHUH OT LBETa H3JIydarolen
(moryjomaoneif) NoBEepXHOCTH, CKOPOCTh HCHApEHUs BOJbl OT TEMIIEPATyphl XHUIKOCTH U
wionaan €€ IMOBEPXHOCTH, JJIEKTPHU3alMs Tl U B3aUMOJEHCTBUE JJIEKTPUYECKUX 3apsiOB,
B3aMMOJICHCTBHE IOCTOSHHBIX MAarHUTOB, BU3yaJlM3allUsl MAarHUTHBIX TIOJIEH MOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOIO TOJS HAa NPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHmra,
CBOWCTBA  DJIEKTPOABHMIraTelss  IOCTOSHHOTO  TOKa):  (OPMYJIMpPOBaThH  HpPOBEpsEMOe
OpearnonoxeHue (TUIOTe3y) O BO3MOXKHBIX pe3yjbTaTax HaOMIOEeHHH, CaMOCTOSTEIbHO
coOuparh yCTaHOBKY M3 M30BITOYHOrO Habopa 00OpYyJOBaHMS, ONUCHIBATH XOJ OIBITa U
(bopMyITUpOBaTh BHIBOJIBI;

IPOBOJUTHh NpsSMble M KOCBEHHbIE H3MepeHHs (U3NYECKHX BEIMYMH (TeMIeparypa,
OTHOCHUTEJNIbHAs BIAXXHOCTh BO3AyXa, CWla TOKA, HANpPSDKEHUE, YIENbHas TEIIOEMKOCTh
BEIIECTBa, CONPOTHUBIIEHWE IPOBOJHUKA, pPAbOTa U MOUIHOCTh JJIEKTPUYECKOIO TOKa) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX NPUOOPOB, OOOCHOBBIBATH BBHIOOP MeETOJA
u3MepeHusi, pUKcUpoBaTh MOKa3aHUs MPUOOPOB, HAXOIUTH 3HAUCHUE M3MEPSEMON BETUYMHBI C
IIOMOUIBbIO YCPEAHEHUS PE3YJITATOB CEPUU U3MEPEHNH U OLIEHUBATh OTPEIIHOCTD U3MEPEHUIA;

MPOBOAMTH HKCHEPUMEHTAJIbHbIE MCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEITUYHUH
(3aBMCHMOCTB JaBJICHHs BO3JlyXa OT €ro 00bEMa M HarpeBaHUs WM OXJIAXKICHH, UCCIIEOBAaHUE



13

ABJICHUSl TEIJIOOOMEHAa TMpU CMEIIMBAaHUU XOJOJHOM U TOpsiued BOJIbI, 3aBUCHUMOCTH
COIIPOTHBIICHUS] TPOBOAHMKA OT €ro JUIMHBI, IUIOMIAJH IOMEPEYHOr0 CEYEHUS M YAETHHOTO
COIIPOTHBIICHUS BELIECTBA NPOBOJHHMKA, CHJIBI TOKA, MPOTEKAIOIIEr0 Yepe3 MPOBOAHMK, OT
HaNpsDKEHUS. Ha POBOIHUKE, UCCIIEIOBAHNE TIOCIIEIOBATEIBHOTO U MApaICIbHOTO COSANHEHHH
MIPOBOJHHUKOB): COBMECTHO C y4HTeleM (OopMyJIHpOBaTh 3a/ady U TUIIOTE3y HCCIeI0BaHUS,
CaMOCTOSITENIHO TJIAHUPOBATh MCCIIEA0OBAHNE, CAMOCTOSTEILHO COOUPATh SKCIIEPUMEHTALHYIO
YCTAaHOBKY C HCIHOJBb30BAHWEM HHCTPYKIHMH, TIPEACTABIATH TOJTYYEHHBIE 3aBUCHMOCTHU
(¢u3nUecKrUX BETUYMH B BUE TAOIHIl U TpaMKOB, OIIEHUBATH MOTPEIIHOCTH, JIEJIaTh BBIBOAKI 110
pe3yJibTaTaM HCCle0BaHuUS;

co0Jro1aTh MpaBmuiia 0€301acHOTO Tpyaa Mpu padoTe ¢ JTabopaTOPHBIM 000PYI0BAaHUEM;

XapaKTepU30BaTh MPUHITUIIBI ICHCTBUS U3yUYCHHBIX MPUOOPOB, TEXHUIECCKUX YCTPOUCTB U
TEXHOJIOTUYECKUX TPOIECCOB C OMOPOH Ha MX OMHUCAHUA (B TOM YHUCIIE: CHCTEMa OTOILICHHUS
JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEpPMETp, BOJBTMETP, CUYETUYUK DIIEKTPUUYECKOU
SHEPTUH, JIIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTelbHBIC AJIEKTPONPUOOPHI (IIPUMEPHI),
MPEIOXPAHUTEIIN U UX MPUMECHCHHUE B OBITY M TEXHHUKE, TPUMEHCHUE TMOCTOSHHBIX MAarHHUTOB,
AIIEKTPOMArHUTOB, 3JEKTPOJBUTATENb IIOCTOSHHOTO TOKAa), MCIONB3Yys 3HAHHUA O CBOWCTBax
buznyeCcKuX SIBICHUN, HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPUTEIbHBIE IPUOOPHI 110 CXeMaM
U CXEMAaTUYHBIM PHCYHKaM (KHIKOCTHBIA TEPMOMETpP, TEPMOC, IICHXPOMETP, TUTPOMETD,
JIBUTATENIb BHYTPEHHETO CTOPaHUs, 3JIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMBbI AIEKTPHUECKUX
Heneil ¢ mocjaenoBaTeNIbHBIM U MapauIeTbHBIM COCTUHEHUEM 3JIEMEHTOB, pasziinyasi yCIOBHBIC
0003HaYEeHHSI DIEMEHTOB JIEKTPHUECKUX IIETeH, UCIIONIb30BaTh CXEMbI U CXEMATHUHbIE PUCYHKHU
U3YYCHHBIX TEXHUYECKHX YCTPOWCTB, WM3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUYECKUX
MIPOIIECCOB MPH PEIICHHH yU4eOHO-TIPAKTHYECKUX 3a/1a4;

NPUBOIUTH TpHUMEpPHl (HaXOAWUTh HH(DOpPMaLMIO O TpUMepax) MPaKTHIECKOTrO
UCIMOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM JAJs o0ecredeHus 0e301MacHOCTH
npu OOpamieHuu C MpHOOpaMH W TEXHHUUYECKUMH YCTPOWCTBAMH, COXpPAHEHHS 30POBbS M
COOITIOJIEHHSI HOPM KOJIOTHUYECKOTO TIOBEICHHUS B OKPYIKAIOIIeH cpejie;

OCYILECTBIIATh MOUCK HMHpOpManuu  Qusnueckoro coaepxkanus B HMHTepHere,
CaMOCTOSITENNbHO (GOPMYIUPYS MOMCKOBBIN 3aMpoc, HA OCHOBE UMEIOIIUXCS 3HAHUHM U CpaBHEHUS
JIOTIOJTHUTEIFHBIX MCTOYHUKOB BBIACTATh WH(POPMAIHIO, KOTOpasi SBJISAETCS MPOTHBOPEUNUBOU
WJI MOKET OBITh HEIOCTOBEPHOI;

UCIIONIb30BaTh TPHU BBIMIOJHEHUN YYE€OHBIX 3a/laHUil HAyYHO-TIOMYJSPHYIO JHUTEPaATypy
(GU3MYECKOTO COAEpIKAHMsI, CIPABOYHBIE MAaTepUaNbl, pecypchl cetu VIHTEepHeT, BIAJETh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMAlUKM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbBIE ITMCHbMEHHbIE M KpaTKUME YCTHbIE COOOLIeHHs, 0000mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (PM3MUECKOTO COJIEPXKaHMsI, B TOM YHUCIE MyOJINYHO
NPEICTaBIATh PE3YJIbTaThl TPOCKTHON WM WCCIENOBATEIBCKOW JIEATEIBHOCTH, IMPH STOM
TPaMOTHO HCIOJB30BAaTh W3yUEHHBIN IMOHATHHHBIA ammapar Kypca (QHU3UKH, COIPOBOXKIATH
BBICTYIUUICHHE TIPE3EHTAIIHEIH;

IPY BBIOJHEHUN YYEOHBIX MPOEKTOB M UCCIIEAOBAHUM (DPU3NYECKUX MPOLIECCOB paclpesenaTh
00s3aHHOCTH B TpYINIE B COOTBETCTBHM C TIOCTaBICHHBIMH 3aJadyaMH, CIEIUTh 3a
BBIMOJTHEHUEM IUIaHa JACMCTBUM M KOPPEKTUPOBATH €ro, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIH
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BKJIaJ] B JIEATEIBHOCTh IPYMIIbl, BHICTPAUBAaTh KOMMYHUKATUBHOE B3aWMOJEUCTBUE, MPOSBIIAL
TOTOBHOCTb pa3periaTh KOHQIUKTHIL.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/iesioB U TeEM uudpoBbie
Ne /i P Konrpoabnbie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
Pa3pean 1. TerioBblie IBJICHUSA
1.1 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBsie porecchl 33 1 6.5
Hroro mo pazneny 39
Paznen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYecKue 3apsapl. 3apsHKCHHBIC Tea 9 1
' Y UX B3aUMOJICHCTBUS
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 31 1 10
2.3 MarauTHbIE SIBJICHUS 11 2 4
2.4 DNIEKTPOMAarHuTHasE MHIYKIUS 7 1
Hroro mo pazneny 58
Pa3nea 3. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
3.1 [ToBTOpHUTENTEHO-0000IIAFOIIHI MOTYJTh 5
Hroro mo pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5
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IHOYPOYHOE IINTAHUPOBAHHME

17

8 KIIACC
KosnunuyectBo yacos DJIEeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoapueie  Tparkruueckue fI[Sy'—IEHI/Iﬂ :)Iﬁl?al;osaTenbﬂue
padoThbI padoThI pecypes:
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBepa0ro, KUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
VYpok-koHpepennus "Kpucrannuueckue u
4 amopdusle Tena. I'paden. [Tonyuenue 1
HCKYCCTBEHHBIX anMa3oB"
5 CmauuBaHue ¥ KanWUISIPHOCTD. 1
IToBEepXHOCTHOE HATSKEHUE
TermoBoe paclIMpeHne U CokaTue
Tennosoe nemwxkenue. Temmeparypa
TemnepaTypHbI€ Kbl 1
9 BuyTpenHsist sHEprHst U cocoObl e€ 1
WU3MEHEHUS
10 Bune! rennonepenaun 1
11 VYpoxk-koHdpepenuus "McnonabzoBanue 1

TEIJIOBBIX CBOMCTB BCIICCTB U MaTC€pUajioB B
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12

Hensix SHeprocoepexeHus"

KonnuectBO TeioThl. Y aenbpHasa
TEIUIOEMKOCTD

13

VYpok-uccienosanue "[IpoBepka runoresbl
JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA
KUJKOCTU B TEPMOMETPUUYECKOM TpyOKe OT
TeMIepaTypsl"”

14

YpaBHeHHE TEIUIOBOTO OalaHca.
TermrooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Hrrorona—Puxmana

15

16

17

JlaGopaTtopnast pabora "HccnenoBanue
SIBJICHHS TETNIOOOMEHA TPH CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Pemtenue 3amau o teme "TernnooOMeH u
TEIUIOBOE paBHOBECHE"

JlaGopaTtopHast pabota "Onpeznenenue
KOJIMYECTBA TEIUIOTHI, MMOJTYYEHHOTO BOJIOMN
pH TEII000MeHe C HarpeThbIM
METAJUIMYECKUM ITUIHHAPOM"

18

[ImaBnenne n oTBEpAEBaHUE
KPUCTAJTIMYECKUX BEIIECTB. Y AeNbHas
TEIUI0TA TJIABJICHUS

19

20

Pemenue 3agad mo reMme "Ilnasinenue u
OTBEP/ICBAaHUE KPUCTAIUINYECKHUX TEN"
JlaGopatopHas pabota "OnpezneneHue
YAEIBbHOM TEIUIOTHI MJIaBJIE€HUA Ibaa"
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21

VYpoxk-uccnenosanue "CpaBHEHHE IPOLIECCOB
IJIaBJICHHUA KPUCTATINIMICCKUX TCJI U
pa3MsTYeHHs [IPU HArpeBaHUU aMOP(HBIX

TCII

22

23

24

[TapooOpazoBanue u KOHIEHCALIMSL.
Hcnapenue

Kunenue. Y nenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTD
TEMIIEPATypbl KUTIEHUS OT aTMOC(hepHOTro
JIaBJICHUS

Pemenne 3agau mo reme "[lapooOpa3zoBanue
U kumnenue"

25

Ypok-uccienoBanue "OObsICHCHHE
3aBUCHUMOCTH TEMIIEPATyPhl KHUIICHUS OT
JaByieHus"

26

27

28

HacpimeHHbIil 1 HEHACBIEHHBIA ap.
BnaxxHoCTh BO31yXa

BiaxxHocTh BO3yXa U €€ U3MEpPEHHUE.
JlaGopatopHas pabota "OnpezneneHue
OTHOCHUTEJIBHOM BJIAKHOCTH BO3yXa"

Pemenue 3amau nmo treme "BiraxHocTn"

0.5

29

30

Pemenue 3agau v aHanu3 CUTyaluu,
CBA3AHHBIX C ABJICHUIAMU I/ICHapeHI/ISI nu
KOHJEHCAIlUH

OHeprus ToIMBa. Y ieibHasi TeNaoTa
CrOpaHus
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31 [TpuHIMTIBI PaOOTHI TETIJIOBBIX JABUTATEICH

39 [TapoBas TypOuHa. JIBUraTtenb BHyTPEHHETO
CropaHus

33 KIIJI TermioBoro aABuraTelis

34 Pemenwne 3agau mo Teme "KII/I TermmoBoro
nsurarens"”

35 Ypok-koHpepenius "TemnioBsie qBUTATETN
Y 3alllMTa OKpY’Karouieu cpeast”

36 TemnoBble MOTEPH B TETIOCETSIX

37 3aKOH COXpaHEeHHMsI U IPEBPAICHHs] SHEPTUU
B MEXaHUYECKUX U TEIUIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

38 "TeruoBble siBneHuUs. MI3MeHnenue
arperaTtHbIX COCTOSTHUI BemiecTBa"
KonTposabHas pabora no teme "TerioBsie

39 siBNIeHns. VI3MeHeHne arperaTHbix
COCTOsIHUI BemiecTBa"

40 DnekTpu3zanus Ten. J[Ba poaa 3apsioB
VYpoxk-uccnenosanue "HccnegoBanue

41 CHO0cO0OB pa3INYHbIX BEIIECTB
Ha’JIeKTPU30BbIBATHCA"

42 B3aunmopeiicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona
Onextpuueckoe nose. Hanpsxk€HHOCTD

43 ANEKTPUUECKOTO ToJIsl. [IprHIHT

CYNEPIO3UIUH IEKTPUUECKUX MMONEH
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Hocurenu snekTpuueckux 3apsjios.

44 DneMeHTapHblIil 3apsa. CTpoeHue aroma L

45 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa 1

16 [IpoBOAHMKH, AUIEKTPUKHU U 1
MOJTYTIPOBOTHUKH

47 Ypok-koH(pepeHus "DneKTpu3anus B 1
MOBCEHEBHOM KU3HU"

48 Pemenue 3aga4 no teme "3aK0H COXpaHEHUS 1
3JIEKTPUYECKOro 3apsiaa”

49 Onextpuueckui Tok. MlcrouHuku 1
AIIEKTPHUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnenopanue

50 JICUCTBUSA JIEKTPUUYECKOTO MOJIS Ha 1
MPOBOJAHMKY U TUAIEKTPUKH"

51 DNEKTPUYECKUH TOK B METAJIaX 1

52 DNEKTPUUECKUH TOK B )KUJIKOCTSIX U ra3ax 1

53 DneKTpruyecKas 1elb 1

54 Cuna toka. AMnepmerp 1

55 DnexTpuyueckoe HanpsbkeHue. BoabTmerp 1
JlaGopaTtopHast paborta "COopka u

56 UCIIBITAaHUE AJIEKTPUUECKON LIeTIH 1
MOCTOSIHHOTO TOKa"

57 3aBUCHMOCTH CHJIBI TOKA OT HAIIPSHKCHHUS. 1
3akon Oma a1 y9acTKa 1enu

58 JlaboparopHas pabota "Hccrnenoanue 1

3aBUCHMOCTHU CHJIBI TOKA, IMIPOTCKAIOIICTO
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4yepes pe3nucTop, OT HAPSHKEHUS Ha
pe3UCTOpe U CONMPOTUBIIECHUS pe3ucTopa”

DJIEKTPUUYECKOE COMPOTUBJICHUE. Y IETBbHOE

59
COTIPOTHBIICHUE
60 JlaboparopHas pabota "OnpeneneHue
YAETBHOTO COMPOTUBIICHUS TPOBOJHUKA"
61 Pemienue 3amgay mo teme "DeKTpUUECKOE
COIPOTHUBIIEHUE. Y IeIbHOE COIIPOTUBIIEHUE"
62 Pemenue 3amau o teme "3akon Oma"
63 [TocnenoBarenpHOE U apaIIEIEHOE
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopHast pabota "[IpoBepka npasuia
64 CJI0’KEHHSI HANPSKEHUN ITpU
MOCJICI0BATEIIHBHOM COCTUHEHUH JIBYX
pe3uctopos"
Pemenue 3amay mo Teme
65 "[ocnenoBarenbHOE U MApaAIIICIHHOE
COCTMHEHUS TTPOBOTHUKOB"
JlaboparopHas paboTta "IIpoBepka npaBuna
66 JUTSL CUJIBI TOKA TIPY TapasuieIbHOM
COEIMHEHUH PE3UCTOPOB"
67 Pemenue 3a1au Ha nmpuMeHeHHe 3aKkoHa OMa
JUTSL Pa3JTUYHOTO COSMHEHHSI IPOBOTHUKOB
OJIC v BHyTpeHHEE COTPOTUBIICHHE
68 HCTOYHMKA TOKa. 3akoH OMa IS ITOJTHON

IIEITH
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69

Pemenue 3amau no reme "IJIC, BHyTpeHHEE
COIPOTHBIIEHNE UCTOYHMKA TOKA. 3akoH OMa
JUTsl IOJIHOM 1enu”

70

71

JlaGopaTtopHas padota "Onpenenenne IJ1C
Y BHYTPEHHETO COMPOTUBJICHHS HCTOYHHUKA
ToKa"

[TpaBuna Kupxroga

72

JlabGopaTtopHas pabota "I[IpoBepka npaBui
Kupxroga"

73

74

Ypok-uccnenosanue "M3yueHue BOIbT-
aMHepHI)IX XapaKTepI/ICTI/IK HGJH/IHGI\/JIHBIX
3JIEMEHTOB"

Pab6ota QJICKTPHUYCCKOI'O TOKaA. MoIHOCTh
QJICKTPHUYCCKOI'O TOKa

75

JlaGopaTtopHast pabota "Ornpezenenne
paboTHl U MOIIHOCTH AJIEKTPHUUECKOTO TOKA"

76

77

78

3axoH JIxxoyns-Jlenua. [lorpedburenu
3NIEKTPUYECKOro Toka. KopoTkoe 3ambIkaHue

Ypok-koHpepenius "O0bscHEHNE U
MPUHIUI ACHCTBUS JOMAIITHUX
AIEKTpOHArpeBaTeNbHBIX MPHOOPOB"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DnexTpudeckue 3apsaasl. 3apsHKEHHBIE Tela
U uX B3aumojaeucTBus. ITocToSHHBIN
ANEKTPUUECKUi TOK"

79

KonTponbhas pabota no teme
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"DyekTpuuecKue 3apsaabl. 3apsKeHHbBIC Tena
U UX B3aumoacucTBus. ITocToOSHHBIN
ANEKTPUUECKUHN TOK"

ITocTossHHBIE MarHuTEl. MarHuTHOE I10JIE

80 3eMJIu ¥ €ro 3HaueHue s )KM3HU Ha 3emiie
VYpoxk-uccinenosanue "M3yuenue

81 MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB
P UX OOBbETMHEHUH U Pa3elICHUN.
Busyanuzanus moss nocTOSHHBIX MAarHUTOB"

82 OnbIT OpcTeaa. MarauTHoe nose
ANEKTPUYECKOTO TOKA
OmnbiT AMniepa. MarHuTHOE 110J1€ KaTyIIKH C

83 TOKOM. [I[puMeHeHune 3J1eKTPOMarHuTOB B
TEXHUKE

84 Cuna Amnepa u onpenencHue eé
HaIpaBJICHUS

85 Pewmenue 3agau no reme "Cuna Amnepa u
olnpezeneHue e€ HarpaBieHus"
DNeKTpOABUTaTEIb TOCTOSIHHOTO TOKA.

86 Hcnonp3oBaHne 3NEKTPOABUTATENICH B
TEXHUYECKHUX YCTPOUCTBAX M HA TPAHCIIOPTE

87 Bcepoccuiickas mpoBepodHas padboTa

88 Bcepoccuiickas npoBepouHast paboTa

89 JlaGopaTtopHast pabota "M3yuenue aeicTBUs
MarHUTHOTO TIOJIsI Ha MTPOBOJIHUK C TOKOM"

90 Ypoxk-koudepenuus "[Ipaktuueckoe
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91

IIPUMEHEHHE NIEKTpoABUraTenei"

JlaGopaTtopHas paborta "KoHcTpyrpoBaHue u
u3ydyeHue paboThl ANIeKTpoaBUrarens"

92

JlaboparopHas padota "U3mepenne KI1J]
AJIEKTPO/IBUTaTENIbHON YCTaHOBKH"

93

94

95

Onpitel @apanes. 3aKOH NEKTPOMArHUTHOM
uHaykuuu. [pasuino Jlenna
Ypok-uccnenosanue "HccnenoBanue
U3MEHEHUH 3HAUeHUs U HalpaBJICHUs
WHIYKIMOHHOTO TOKa"

Pemenue 3amay mo treme "3akoH
3JIEKTPOMArHuTHOM MHAYKIMH. [IpaBuio
Jlenna"

96

97

98

99

Dnektporereparop. CrocoOsl MoTyYeHus
AIIEKTPOIHEPTUU

Ypok-koHpepeHIus "DIeKTpoCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU.
[Tpo6ems! sxonoruu. TormuBHbIE
AJIEMEHTHI U AJIeKTpoMoOmIn"

KontponbHas pabora "DneKTpoMarHuTHbIE
ABJICHUS"

PaGora ¢ Texctamu no teme "TennoBsie
ABJICHUS"

100

Pabora ¢ TekcTamu 1o TEMe
"DnexTpuueckue 3apsaabl. 3apsHDKEHHbIE Tea
U UX B3aumMmojencraue"
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Pabora ¢ tekctamu 1o teme "TlocTOAHHBII

101

ANEKTPUUECKUHN TOK"

102 Pabora ¢ Texcramu o TeMe "MarautHele

SABJICHUSA U 3JICKTPOMAarHuTHasd I/IH,Z[YKHI/IH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

22.5
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MPOBEPSIEMBIE ITIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHMSI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTarta

11

1.2

HpOBepﬂeMble NnpeaAMETHLIC PE3YyJ/IbTAaThl 0CBOCHUS OCHOBHOM
06pa30B3TeJ’IbH0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHl/Iﬂ

HCII0JI30BAaTh U3YUCHHBIC ITIOHATUS

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JAHHOC (bI/I?»I/I‘{eCKOG SABJICHUC

1.3

pacrio3HaBaTh  NPOSIBJICEHUE  HW3YyYCHHBIX  (U3UYECKUX  SBICHUH B
OKpY’KalolleM MHUpE, B TOM 4HuClie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
9TOM TEpeBOAUTHh MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBNUECKUX SIBICHUN

1.4

ONMCHIBATh M3YyYEHHBIE CBOMCTBA TE€I U (PU3UUECKHUE SBJICHUS, UCIOJb3YS
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM [PaBWIbHO  TPAKTOBATh
(Gu3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMUYUH, X 0003HAUYEHHUS U €IUHULIBI
(GU3NUeCKUX BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIUE JAHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYI'MMH BEJIMYMHAMM, CTPOUTH TpauKH
U3yYEHHBIX 3aBUCUMOCTEH (pU3MUecKUX BEINYHH

1.5

XapaKTCPU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘~IGCKI/I€ ABJICHUSA W TMPOLECCCHI,
HCIIOJIB3YyA HN3YUCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa U 3allUChIBATH €0 MATEMATUYCCKOC BBIPAKCHUC

1.6

00BACHATH (PU3HUECKUE SABJICHUS, IPOLECCH U CBOMCTBA TeEJl, B TOM YHCIIE U
B KOHTEKCTE CUTYyAalMil IPAaKTUKO-OPUEHTUPOBAHHOTO XaPAKTEPA: BBIABIATH
IPUYNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JTOrHYEeCKUX
miaroB ¢ omnopod Ha 1 — 2 W3y4yeHHBIX CBOMCTBa (PU3MUECKUX SIBICHUH,
(U3UUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemiaTte pacdy€THble 3agayd B | — 2 AEHCTBUS, HMCHOJB3YSd 3aKOHBI U
dbopMyTel, CBA3BIBalONME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCJIOBHS 3aJ]a4M 3alMChIBaTh KPAaTKOE YCIOBHE, MOJCTABIATh (U3HMUECCKUE
BETMYMHBI B (HOPMYJIBI W TPOBOJUTH PACUETHI, HAXOIAUTH CIIPABOYHBIC
JTaHHbIe, HEOOXOMUMBIC ISl PEUIeHHs 3a7ad, OICHUBATh PEaTHCTUYHOCTH
MOJTy4YeHHOU (PU3NUECKON BETMUNHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPHIE MOXXHO pEIIUTh MpH MOMOIIU
(bu3NYECKUX METOJAOB, B ONMUCAHUHM HCCIIEJOBAHMS BBIJCNATH MIPOBEPSIEMOE
MPEeNoNIoKeHNEe (TUIOTE3Y), pa3inyaTh U UHTEPIPETHPOBATH MOTYUEHHbBIN
pe3yabTaT, HAXOAWUTh OIIMOKM B XOJE ONBITA, AENaTh BBIBOABI IO €ro
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1.9

1.10

pe3yJsibTaTamMm

HPOBOJIUTH OTBITHI 10 HAOIOJCHUIO (PU3UYECKUX SABICHUH W (PU3HYCCKUX
CBOMCTB Tell: (OPMYJIUPOBATH MPOBEPSEMbIC MPEINOIOKEHHS, COOUPAThH
YCTAHOBKY M3 MPEIJIONKEHHOrO 000pYyIOBaHUs, 3alMChIBATH XOJ OIbITA U
(GbopMyIIMPOBATh BHIBOJIBI

BBIMIOJIHATh TPSIMBIC H3MEPEHHS C KCIOJIb30BAHHEM aHAJIOTOBBIX U

nu(poBBIX TNPUOOPOB, 3aMUCHIBaTH IOKa3aHUS MPUOOPOB C YUYETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUI

1.11

1.12

1.13

IPOBOJUTH HCCJIEIOBAHNE 3aBUCUMOCTH OJHOU (pU3MUYECKOW BETHMYUHBI OT
Jpyrol ¢ MHCHOJb30BAaHUEM INPSAMBIX HW3MEPEHMM, Y4yacTBOBAaTb B
IUIAaHUPOBAaHUM  y4eOHOTO  MCCIENOBaHUSA, COOMpaTb YCTaHOBKY M
BBINOJIHATh M3MEPEHMs, Clenys MpeNIokKEeHHOMY IUIaHy, (UKCHpOBaTh
pe3yabTaThl IOJYyYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE
IpPEUIOKEHHBIX Ta0aull U rpaduKoB, JesaTh BBIBOJBI IO pe3ysbTaTam
UCCIICJOBAHUS

NpOBOANTL KOCBCHHBIC H3MCPCHHA Q)HSHHGCKI/IX BCJIIMYHH, CJICAY
npez[nox(eHHoﬁ HWHCTPYKIMHU: TIIPpHU BbBIITOJHCHUU I/ISMepeHI/Iﬁ CO6I/Ip8.TL
OKCIICPUMCHTAJIBHYHO  YCTAHOBKY W  BBIYUCIIATH 3HAYUCHHUC HCKOMOM
BCIIMYHHBI

co0JII01aTh MpaBUIa TEXHUKH 0E30MaCHOCTH MpHU paboTe ¢ J1abopaTopHBIM
00opyaoBaHHEM

1.14

yKa3blBaTh NPUHLMIIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOICTB,
XapaKTepu30BaTh IPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO MX ONMCAHHUs, UCIOIb3Ys 3HAHUS O
CBOWCTBaX (PM3MYECKHUX SIBIECHUN M HEOOXOAUMBbIE (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

OpPUBOIUTH  HpuUMepbl  (HaxoauTh  MHGOpMALMIO O  IpUMEpax)
MPAKTUYECKOTO MCIONb30BaHUs (U3NYECKUX 3HAHUNW B IOBCEIHEBHOM
KU3HU 1711 oOecriedeHus 0e30MacHOCTH MpU OOpallleHUH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXpAaHEHUS 3/J0POBbs M COOIIOIEHUS] HOPM
HKOJIOTUYECKOIO MTOBEJICHUS B OKpYXKaIOLIEN cpeie

1.16

OCYHIECTBIISATh OTOOpP HMCTOYHHKOB HHGopManuu B ceTd VHTepHET B
COOTBETCTBUU C 3aJaHHBIM MOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIINUXCS
3HAHUH MW TyTEM CPaBHEHMSI PAa3IMYHBIX MCTOYHHUKOB BBIIETATH
uHPOpPMALIMIO, KOTOpasi SBJISIETCS NPOTUBOPEUMBOHMIM MOXKET OBITH
HEJOCTOBEPHOI

1.17

UCIIOJIb30BaTh TPH BBIMOJIHEHUH YYEOHBIX 33JaHUN HAay4YHOHOIYJISIPHYIO
auTepaTypy (QpHU3NYECKOro CoAep KaHMsl, CIIPaBOYHbIE MaTE€pPHUAJIbl, PECYPCHI
cetu HMHrepHer, Braaerp NpuUéMaMH KOHCHEKTUPOBAHUSA  TEKCTa,
npeoOpa3oBaHus HHGOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO
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1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIC W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMAMU (HU3NIECKOTO COACPIKAHUS, B TOM
quCiIe MyOJUYHO JIeaTh KPaTKUE COOOIICHHUS O pe3yJibTaTax MPOEKTOB UIIH
y4eOHBIX MCCIEJOBAHUN, IIPU 3TOM I'PAaMOTHO MCIIOJIb30BaTh W3Yy4EHHBIN
HNOHATUIHBIN anmapar Kypca (U3HMKHM, CONPOBOXAATh BBICTYIUICHHE
Mpe3eHTalmnei

1.19

IPU BBIIOJHEHUH YYEOHBIX IPOEKTOB U MCCIEAOBAaHUN pACIPENEIATh
00s3aHHOCTU B TpYIIIE B COOTBETCTBUM C IIOCTAaBJIEHHBIMU 3aJayaMy,
CIEIUTh 3a BBIIOJIHEHUEM IUIAHA JEHCTBUM, aJEKBaTHO OLEHUBATH
COOCTBEHHBIM  BKJIaJ B  JEATEIBHOCTh  IPYMIbI,  BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMOJCHCTBHE, yUNTBIBAsi MHEHUE OKPYKAIOIINX
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEP/ KAHUSA

8 KVIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTarta

11

1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJBb30BaTh IMOHATHA

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘IGCKOC SABJICHUC

1.3

pacmo3HaBaTh  IMPOSIBJICHUE  WM3YyYCHHBIX  (PU3WYCCKUX  SBICHUN B
OKpYXaroIleM MHUpPE, B TOM 4YHcle (U3NYECKUE SBJICHUSI B MPUPOJE, MPHU
S9TOM TEpeBOAUTH MPAKTUYECKYIO0 3aJadyy B Y4eOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOICTBA (MpU3HAKK) PUBNUECKUX SIBICHUN

14

1.5

OTMCHIBATh M3yUYCHHBIC CBOWCTBA TelT U (PU3NYECKUE SIBICHUS, UCIOIB3YS
¢usznyeckue  BEJIWYMHBI, T[PU  ONUCAHUM MPaBWIbHO  TPAKTOBATh
(Gu3n4ecKuil CMBICT HCIIOJIB3YEMbIX BEIUYMH, OOO3HAYEHHUS U EIUHMILIBI
(Gu3nUecKux BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIUE JAHHYIO
¢u3nUecKyr0 BEIMUYMHY C JPYTMMH BeJIMYUMHAMH, CTPOUTH TIpaduku
U3yYEHHBIX 3aBUCUMOCTEH (pU3MUecCKUX BEIUYHH

XapaKTCPU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘~IGCKI/I€ ABJICHUSA W MPOLECCCHI,

HCIIOJIb3YA HN3YUCHHBIC 3aKOHBI, pu 9TOM JaBaTb CJIOBCCHYHO
(I)OpMy.]'II/IpOBKy 3aKOHa U 3allUChIBATH €0 MATEMATUYCCKOC BBIPAKCHUC

1.6

OOBSACHATh (PU3NYECKUE MPOLIECChl U CBOWCTBAa TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallull IPAaKTUKO-OPHUEHTHPOBAHHOI'O XapakTepa: BBIABIATH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JTOrHYeCKUX
IaroB ¢ NoMomplo 1 — 2 M3ydyeHHBIX CBOMCTBAa (DU3MUYECKUX SIBIECHHUH,
(GU3MUECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemate pacy€THblE 3agayd B 2 — 3 JACHCTBUS, HMCHOJIB3YS 3aKOHBI U
dbopMyTel, CBA3BIBaIONIME (U3MYECKUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCJIOBUS 3aJa4M 3alKChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEAOCTATOK
MaHHBIX JJs  pelIeHWs 3a7add, BBIOUpaTh 3aKOHBI U (OPMYIIBI,
HEOoOXOoauMBbIe s €€ pelIeHUs, NPOBOAUTH pPacd€Thl W CpPaBHUBATH
MOJTy4YeHHOE 3HauUeHNe (PU3NYECKON BETUUHHBI C U3BECTHBIMU JAHHBIMU

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPHIE MOXXHO pEIIUTh MpH MOMOIIU
(bu3NYECKUX METOJAOB, HCIOJIb3Ys OIMCAHUE WCCIIEeIOBaHUS, BBIIEIATh
[IPOBEPSIEMOE  IPEAINOIOKEHHE, OLEHHMBAThb IPABUIBHOCTh  IOPSAIKA
IIPOBE/ICHUS UCCIIEIOBAHNUS, [1E1AaTh BBIBOIbI
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1.9

IPOBOJUTH OMBITHI IO HAOIIOIEHUIO (PU3MUECKUX SBICHUN MU (PU3UIECKUX
CBOWCTB Ten: (hOPMYJIHPOBATH IMPOBEPSIEMBbIC MPEAIOI0KECHUs, COOMPATh
YCTaHOBKY M3 IPEIJI0KEHHOT0 00OpYIOBaHHUS, OMHCHIBATH XOJ OIBITA U
(GOopMyITUPOBATH BBHIBOBI

1.10

111

BBITIOJIHATL MPAMBIC U3MCPCHUS C UCIIOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60pOB
U JTaTYUKOB (PU3MUECKUX BEIIMYMH, CPABHHBATH PE3YJbTAThl M3MEPEHHH C
y4€TOM 33JaHHON aOCOIIOTHON TOTPEIIHOCTH

IPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTH OJHOW (PU3MUYECKON BEITMUYUHBI OT
JpYrol €  HCIOJNb30BAHMEM  MPAMBIX  M3MEPEHUH:  IUIAHUPOBATh
UCCIIEIOBaHUEe, COOMpATh YCTAaHOBKY M BBINOJHATH H3MEPEHUs, CIEIys
NpPEUVIO)KEHHOMY  IUTaHy,  (UKCHPOBaTh  pe3yJbTaThl  MOJYYCHHOM
3aBHCUMOCTH B BUJI€ TaONWI U TPaQUKOB, JIENIaTh BEIBOJBI 110 pE3yIbTaTaM
UCCIICJOBAHUS

1.12

1.13

1.14

IPOBOJUTH KOCBEHHbIE H3MEPEHUs (U3UYECKUX BEIUYMH: IUIAHUPOBAThH
U3MEpEHUs, CcOOMpaTh  AKCHEPUMEHTAJIbHYIO  YCTaHOBKY,  CleIys
IPEJI0KEHHOW UHCTPYKLMH, U BBIYUCIISATH 3HAUEHUE BETUUHUHBI

co0IroAaTh MpaBUjia TEXHUKHA OS30MacHOCTH MpU paboTe ¢ J1a00paTOpHBIM
00opyaoBaHHEM

XapaKTepu30BaTh MPHUHUUIBl  JEHCTBHS  W3YYEHHBIX MNPHOOPOB U
TEXHUUYECKHUX YCTPOMCTB C OIOPOM Ha MX ONMCAHHUSA, UCIONb3Ysl 3HAHUA O
CBOWCTBaX  (U3MYECKUX SABJICHUH M  HeoOXoaumble  (pusnueckue
3aKOHOMEPHOCTHU

1.15

pacrio3HaBaTb IMPOCTBIC TEXHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIIBHLBIC
HpI/I60pBI mo cCxeéMaM H CXCMATHYHBIM PpHUCYHKAaM, COCTaBJISATb CXCMBI
SJICKTPHUICCKUX ueneﬁ C noCJICaA0BaTCIbHBIM u MNnapauieJIbHbIM
COCAUHCHUECM JJIEMCHTOB, pa3jindasd YCJIIOBHBIC 0003HAYCHHS DIIEMCHTOB
SJICKTPHUICCKUX ueneﬁ

1.16

NPUBOJNUTE  TPUMEPHl  (HAXOAWTH  HWHPOpPMAIMIO O  NpUMeEpax)
NPaKTUYECKOTO WCIOIb30BaHUS (U3NYECKUX 3HAHWA B TIOBCEIHEBHOM
KHU3HU Ui oOecriedeHus 0e30MacHOCTH NpU OOpalleHuu ¢ npubopamu M
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHUS 3/I0POBbS M COOJIOACHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHSI B OKPY>KaIoLel cpefe

1.17

OCYHIECTBIISATh TOUCK HH(pOpManuu (U3NYECKOTO COAEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIJIENIATH HHPOPMALIUIO, KOTOpas SIBIISIETCS
IPOTUBOPEYMBON MIIM MOXKET ObITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh MPHU BBINOJHEHUH YYE€OHBIX 33/JlaHUN HAyYHO-MOMYJISIPHYIO
auTepaTypy (QpHU3NYECKOro CoAep KaHMsl, CIIPaBOYHbIE MaTE€pPHUAJIbl, PECYPCHI
cetu HHrepHer; Biagerb NpuUéMaMHM  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpa3oBaHus HH(YOPMAIMK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO



32

1.19

co3/1aBaTh COOCTBCHHBIC ITMCHMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (U3UYECKOTO
COJICPKaHHUs, B TOM YHCJIC MyOIMYHO MPEACTABIATH PE3yJIbTaThl IPOCKTHOM
WK UCCIICIOBATEIBCKOM JEATEIbHOCTH, [IPU 3TOM I'PAMOTHO HCIIOJIbh30BaTh
U3yYCHHBIA TOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TIPE3CHTAIMEH

1.20

OpY BBHIMOJIHEHHH YYEOHBIX NPOEKTOB U HCCICIOBAHUN (U3NIECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHUU C
IIOCTABJICHHBIMU 33Ja4aMH, CICIUTh 3a BBIIOJIHEHUEM IUIaHA JCUCTBHN U
KOPPEKTHPOBATh €ro, aJeKBaTHO OLICHUBAaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCTh I'PYIIIBI, BBICTPAUBATh KOMMYHMKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISAS TOTOBHOCTD Pa3pelaTh KOH(IMKTbI
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ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kona
NMPoBePSIEMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHS OCBO€HHSI OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl 0CHOBHOT'O
o01ero oopazosanusi Ha ocHoBe ®PI'OC

[Nonumanue ponu Gu3uku B HAYYHOH KapTHHE MUPA; CPOPMUPOBAHHOCTH
0a30BBIX MpPEACTABIECHUN O 3aKOHOMEPHOW CBSA3M U II03HABAEMOCTH
SBIICHUA  TPUPOABI, O  pOJMU  DOKCHEpUMeHTa B  (uU3MKe, O
cucreMooOpasyomeii poiu (U3MKA B Pa3BUTHU ECTECTBEHHBIX HayK,
TEXHUKH M TEXHOJOTHH, 00 3BOMIOLUM (PU3NYECKHX 3HAHUN M UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTUHE MHpPA, O BKJIAJEC POCCHUMCKUX U
3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOLIECCOB
OKpPY’arollero MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTHH

3HaHMs O BHJIAX MarepuM (BEIIECTBO M IOJIE), O JABM)KEHUU Kak crocobe
CYLIECTBOBaHMS MaTepuu, 00 aTOMHO-MOJIEKYJSIPHOH TEOpUH CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYLIHOCTH SIBICHUH NPHUPOIbI (MEXaHUYECKHX,
TEIUIOBBIX, HJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE Pa3JIn4aTh SBICHUS
[0 ONHCAaHMI0 MX XapakTEepHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JTaHHOE (U3NYECKOE SIBICHUE; YMEHHUE DPAclO3HaBaTh
NPOSIBJIEHUE H3YUYEHHBIX (U3MUECKUX SIBICHUH B OKpY’KaIOLIEM MHpE,
BBIJIETISAS MX CYILIECTBEHHBIE CBOMCTBA (IIPU3HAKU)

Brnanenune ocHoBaMM IOHATHUMHOIO ammapara ¥ CUMBOJHAYECKOTO S3bIKa
GU3MKM ¥ UCHONB30BaHUE WX NS pEIIeHUs YYEeOHBIX 3a/ady; yMEHHE
XapakTEepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
UCTIONB3Ys QyHIAMEHTAIbHBIC U AMITUPUIECKUE 3aKOHBI

VYMeHHne OIMCHIBaTh HU3YYCHHBIC CBOIMCTBA TeIl H (l)I/I3I/I‘leCKI/Ie SABJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘IeCKI/Ie BCIIMYHHBI

Brnanenne ocHOBaMH METOJIOB HAYYHOTO IMO3HAHHS C YUETOM COOIIOCHHUS
npaBuy 6e30macHOro Tpyaa: HabmoieHne PU3NUECKUX SBJICHUMN:

YMEHHE CaMOCTOATEIbHO COOHMpAaTh SKCICPUMEHTAIBHYI0 YCTAaHOBKY U3
JTaHHOTO Habopa 00OpyAOBaHUS MO WHCTPYKIIMHU, OMUCHIBATh XOJ ONBITA U
3aMKCHIBATh €T0 PE3yIbTaThl, HOPMYITHPOBATH BHIBOIBL;

MPOBEJCHNE TPSIMBIX U KOCBEHHBIX HM3MEPEHUN (PU3NYECKUX BEIUYUH:
YMEHHE  IUIAHUPOBATh  HM3MEPEHHS,  CAMOCTOATEIBHO  COOMpATh
OKCIICPUMCHTAJIBHYIO YCTAHOBKY II0 HWHCTPYKIOHH, BBIYHUCIIATH 3HAUCHUC
BCJIMYMHBI 1 aHAJIM3UPOBATH IMOJIYUCHHBIC PE3YJIbTAThl C y‘-IéTOM SaHaHHOﬁ
MOTPEITHOCTH PE3YJIbTATOB H3MEPEHUI;

MIPOBEICHHE HECJIOKHBIX AKCIIEPUMEHTATBHBIX WCCIIeIOBaHMUI;
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CaMOCTOSITENIFHO COOMPATh IKCIEPHUMEHTAIBHYIO YCTAHOBKY M IPOBOJIUTH
UCCIICIOBAaHUE 110 MHCTPYKLUH, MPEACTABIATH MONyYCHHBIE 3aBUCUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKOB, YUYHUTHIBATH
HOTPENTHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIeOBAHHS

[TonnManue XapaKkTEepPHBIX CBOWCTB (PM3MYECKHX Mojenell (MarepuanbHas
TOYKa, a0COIIOTHO TBEPAOE TEIO, MOJCIN CTPOCHUS Ira30B, KHIKOCTEH U
TBEPABIX TeJ, ILUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHSATH UX JJIs1 00BbsACHEHHS (PU3NYECKUX IPOLIECCOB

VYMeHne 00BACHATh (PU3NUECKUE MPOLIECCHl M CBOMCTBA TEJI, B TOM YHUCIIE U
B KOHTEKCTE CHTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
JaCTHOCTH, BBISABIIATD IMPUYIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
OOBSICHEHHE C OMOpOW Ha M3yYEHHBIE CBOWCTBA (PM3UYECKUX SIBJICHHUH,
¢du3nUecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITH

YMenue pemiats pacu€THble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHHUIA), UCHIONB3YS
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOMINE (DU3UYECKHE BEITMYMHBI, B YACTHOCTH,
3alMCchIBaTh KPAaTKOE YCJIOBUE 33Jayd, BBIABISATH HEJOCTAIOLIUE JJAHHBIE,
BBIOMPATh 3aKOHBI W (QOPMYINBI, HEOOXOomWMBIE sl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHbIEC, IPOBOJAUTH pacué€Tbl U OLEHUBATh
PEATMCTUYHOCTD MOTYYSHHOTO 3HA4eHHs (DU3MUECKON BEIMYMHBI; YMEHUE
ONpEACNATh Pa3MEPHOCTh (U3MUYECKON BEIMYUHBI, MOJYYEHHOW MpHU
pELICHUH 3aa4H

YMeHne XxapakTepu30BaTh MPUHIMIIBI IEUCTBUS TEXHUUECKUX YCTPOMCTB, B
TOM 4HcJie OBITOBBIX HPUOOPOB, M TMPOMBIIUIEHHBIX TEXHOJOTHYECKHX
IPOILIECCOB M0 UX OMHMCAHUIO, UCHOJb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUN U HEOOXOAUMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoib3oBaTh 3HAHUS O (QU3NYECKUX SBICHUSAX B IOBCEIHEBHOU
JKU3HU Juid oOecriedeHHss O0e30MacHOCTH MpU OOpaleHUH € OBITOBBIMU
npuOopaMyl M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHMsI 3/10pOBbI M
COOJIIOJIEHHsI HOPM HKOJIOTMYECKOTO MOBEJEHHS B OKpYXKaoLIeH cpene;
NOHUMaHHe HEOOXOJUMOCTH TPUMEHEHUS JIOCTHXKEHUH (UMK U
TEXHOJIOTHH JUIsl pallMOHAIBHOTO IPUPOAOIOJIBb30BaHUS

11

OneiT  moucka, MpeoOpa3oBaHUSs W TpeACTaBleHUs UHGOpMaLUU
¢u3mueckoro - coiepKaHMs € MCIOJb30BaHMEM  HH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTWH; YMEHHUE OLIEHHUBATh JOCTOBEPHOCTh
NOJYy4YeHHOM MHQoOpMamuMu Ha OCHOBE HMEIOLIUXCS 3HAaHUM W
JOTIOJTHUTEIbHBIX MCTOYHUKOB; YMEHHME HCIIOJIB30BATh IPH BBINOJIHEHUU
yu4eOHbIX 3aJaHMi HAYYHO-TIONMYJSPHYIO JIUTEpaTypy (PU3HYECcKOro
coJiep’KaHusl, CIpaBOYHbIE MaTepuaibl, pecypchl ceT HTepHeT; BianeHue
0a30BbIMH HaBBIKaMHU IpeoOpa3oBaHUs MHPOPMAIMK M3 OJHON 3HAKOBOM
CUCTEMBl B JpYIryl0; yMEHHE CO37aBaTh COOCTBEHHbIE NHCHbMEHHbIE U
YCTHBIE COOOLIEHNS HA OCHOBE MH(OPMAIK U3 HECKOJIBKUX HCTOYHUKOB
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INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O
PU3UKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kox
1 MEXAHUWYECKMUE SBJIEHNW A
11 Mexanuueckoe JABrkeHre. MarepuaibHas Touka. Cucrema oTcuéra. OTHOCUTEIBHOCTD
' JIBUKEHUS
PaBHOMepHOEe W HepaBHOMepHOe nBwkeHue. Cpenssi ckopocts. Dopmyna s
1.2 | BelumCIICHUS cpeaHer ckopocTu: V = S/t
PaBHOMEPHOE MPAMOIMHENRHOE ABIKECHHE. 3aBUCHMOCTh KOOPAMHATHI TEJIA OT BPEMEHH
B CIy4ae paBHOMEPHOT'O MPSIMOJUHEHHOTO TBU)KCHHUS:
13 x(t)=x,+vt
I'padyikd  3aBUCHMOCTH OT BPEMEHH IS HPOCKIUM CKOPOCTH, IPOEKIIMU
HepeMeIeHHsI, TTyTH, KOOPAMHATHI IPU PABHOMEPHOM MPSIMOJUHEHHOM JIBHIKECHUN
3aBUCUMOCTh KOOpDAMHATBI Tela OT BPEMEHH B Ciy4ae pPaBHOYCKOPCHHOTO
PSIMOJIMHEHHOTO IBUKCHUS:
#
Sl =v, * i+ * =
o
DopMyITBI TS TPOCSKITHUK MTEPEMEIECHUS, TPOSKIIUH CKOPOCTH M MPOEKIIUH YCKOPCHHUS
[pU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBHIKCHHH:
2
1.4 'Sx(r):vﬂlx'r_"ax'E‘
L)_‘.(f) =g T4, 1,
a.(f)=canst,
Ul.‘c‘ - Ul.'rL =2HTS_T
I'paduku 3aBHCHUMOCTH OT BPEMEHH Ui MPOCKIMH YCKOPEHUS, MPOCKIIMH CKOPOCTH,
NPOCKIIUM TEPEMEIICHUS, KOOPIUHATHI TPH PABHOYCKOPECHHOM TMPSMOJUHEHHOM
IBUKEHUHU
CBoOonHoe maneHue. DopMysibl, ONUCHIBAIOIINE CBOOOJHOC TMAJCHHE Telia II0
15 BEPTUKAIHM (ABWKECHHE Tella BHU3 WM BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3EMIIH).
' I'paduku 3aBUCUMOCTH OT BPEMEHH ISl IPOCKIIMKA YCKOPEHUS, TPOSKIIUK CKOPOCTU U
KOOPJIMHATHI MPU CBOOOHOM IaJCHUH Tejla M0 BEPTHKAIU
CKOpOCTh PaBHOMEPHOTO JBMKEHHS TEJIa 10 OKpYKHOCTH. HampaBienne ckopocTu.
1.6  dopmyna IS BBIYUCICHHUS CKOPOCTH 4Yepe3 paauyc OKDPYKHOCTH H TIEPUOJ

oOparteHus:
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2MR

UZT

LlenTpocTpeMuTenbHOE ycKopenue. HampasiieHne HeHTpOCTPEMHUTEILHOTO YCKOPEHHUSL.
®dopmynia a5l BBIYUCICHUS YCKOPEHUS:

_uw
W R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpaleHUS:
v = 1
T

Macca. IInoTHOCTE BellecTBa. CDopMyJIa JJIA BBIYUCICHUSA ITIJIOTHOCTH .

_om

1.7 V
1.8 = Cuna — BekTopHas gusnyeckas BenuunHa. Cl0KeHHUE CUIT
1.9  SIBnenme unepuuu. [lepsrrit 3akon HproToHA
Bropoii 3akon HeroToHa:
110 F=m-a
CoHarnpaBieHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOpa CUJIbL, ICUCTBYIOIIEH Ha TEJIO
Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:
111 F. 21T _F.l—}E
TpeHue MOKOsI U TpEeHHE CKOJbKeHus. PopMyna JyUisi BBIUMCICHUS MOIYJS CHIIBI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 = M
Hedopmarus tena. Yopyrue u Heynpyrue aedopmanui. 3aKoH yrpyrou aedopmaruu
(3akoH ['yka):
1.13 F=k-Al
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Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSTOTEHUS:
F-G. iy -ih‘:
R
114 Cuma TsoxecT. YcKkopeHue CBOGOIHOTO MAICHHS.
®opmynia 175 BBIYUCICHUS CUJIBI TSKECTH BOJIM3H MOBEpXHOCTH 3emuu: F = mg.
JBuxenue manet Bokpyr Connua. [lepBas kocmuueckas ckopocts. HeBecomocTs u

Heperpy3Ku

Nmrtynbe Tenna — BekTopHas (U3uvecKas BeJTudrHa.
1.15 D=mi

HNmnynec cucremsl ten. M3menenue ummynbca. MiMnyiibe cuiel

3akoH COXpPAaHCHUS UMITYJIbCa IJIA SaMKHYTOﬁ CHUCTCMBI TCII:
1.16  p=my +im,U, =const

PeakTuBHOE ABM)KCHUE

Mexannueckas pabora. @opmyiia st BEBIYUCICHHS paOOThI CHITHI:

A=Fsooso

MexaHnueckasi MOIIHOCTb:
1.17

n=4
I

Kunernueckas u noteHmanbHas sueprus. @opmyiia Ut BEIMUCICHUS] KHHETHYECKOH
SHEPTUH:

2
Teopema o kuHeTnueckoit 3Heprun. Gopmyiia Ui BBIYUCIEHHUS MOTEHIUAIBHON
SHEPTHUH Tela, HOAHATOTO

1.18

Haj 3eMIEi:

E,=mgh

Mexann4geckas OHEPTIUA:

E=E,+E,

1.19 .
3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPaHEHUS

MEXaHUYECKOM dHEpruu B OTCYTCTBHE cuil TpeHus: E = const.
IIpeBpalieHre MEXaHUYECKOW SHEPT UM NPY HAJTUYUH CUJIBI TPEHHUS.

1.20  IIpocTbie MEXaHU3MBI. «30JI0TOE MPABHIIO» MEXAHHUKH.
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1.21

1.22

Peruar. Momenrt cuitsl: M - Fl.
VYciioBue paBHOBECHS pbluara:

M +M +..=0
[ToaBuxHBIN 1 HeTOABKHBIN O0710KK. KITJ] mpocThIx MeXxaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

aBiienue TBEpIOTO TENA.
d)opMyJIa JJIs1 BBIYUCIICHUA JaBJICHUS TBépI[Ol"O TCja.
F
pP= G
JlaBneHue raza. ATMocdepHoe JaBieHue.
FI/II[pOCTaTI/I‘-IeCKoe AAaBJICHUC BHYTPH KUAKOCTHU.
CDopMyJIa AJI1 BBIYHUCJIICHUA JaBJICHUS BHYTPHU JKUAKOCTH:

p=pgh+p_,

3akon [lackans. ['mapaBaudeckuii npecc

1.23

1.24

3akoH Apxumena. @opmyiia Juisi ONPEACIICHHs] BRITATKUBAIONIECH CUIIbI, JEHUCTBYIOIIECH
Ha TEeJI0, MOTPYKEHHOE B JKUIAKOCTh WJIU Ta3:

F_jtm_ =pgV

Ycnopue nnaBanus Tena. [lmaBanue CYJ0B 1 BO3AYXOILJIABAHUEC

Mexannueckue kojeOaHUs. AMIUIMTYJa, MEpUOx M yacToTa konebanuil. dopmyina,
CBSI3bIBAIOILAS YACTOTY U MEPHOJ] KOJIeOaHHiA:

1.25

Maremarnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKWU. [IpeBpamenuwe sHeprum Ipu
K01e0aTeIbHOM ABUKEHUH

1.26

1.27

3aTyxa10mHe KoJIeOaHMSI. BBIHY)KIIGHHLIC koyieOanus. Pe3onanc

MexanndecKre BOJIHEL. HpOJIO.]'H)HBIe 1 MOIICPCYHBIC BOJHEI. HJ'II/IHa BOJIHBI U CKOPOCTH
pacnpoCTpaHCHUS BOJIHBI:

L=v-T

1.28

1.29

3ByK. ['poMKOCTE M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IPaHULE JBYX
cpen. Uudpas3Byk u yIbpTpasByk

IIpaxmuueckue pabomul

H3mepenue cpenHel INIOTHOCTH BELIECTBA; apXUMELOBOU CHUIIBL; KECTKOCTHU MPYKUHBL;
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K0d(ppHIIMEeHTa TPEHUS CKOJIbKEHUS; paOOTHI CHIIBI TPEHUS, CHIIBI YIPYTOCTH; CPEIHEH
CKOpOCTH JBIDKEHHS OpycKa IO HAKJIOHHOM IIJIOCKOCTH; YCKOpEHHs Opycka mpu
JIBIDKEHUM 10 HAKJIOHHOW IUIOCKOCTH; 4YacTOTBl M  Iepuoja  KojeOaHWid
MaTeMaTUYECKOT0 MasTHUKA; YAaCTOThI U Mepuojia KoueOaHuil Mpy>KUHHOTO MasiTHUKA;
MOMEHTa CHJIbI, ACHCTBYIOLIEr0 Ha pblYar; paboThl CHJIBI YIPYTOCTH INPHU MOAbEME
rpy3a ¢ MOMOIIbIO HETIOABMKHOTO 0JI0Ka; pabOThI CHIIBI YIIPYTOCTH IIPU MOABEME Tpy3a
C TIOMOIIIBIO MOJBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Tea
U OT IUIOTHOCTH XHJKOCTH; HE3aBUCHMMOCTH BBITAJIIKMBAIOLIEH CHIIBI OT MacChl TEJa;
CHJIBI TPEHUSI CKOJIBXKEHHUS OT CHJIBI HOPMAJILHOTO JABJICHHS U OT POZa MOBEPXHOCTH;
CHJIBI YIPYTOCTH, BO3HUKAIOUIEH B IMPYXHHE, OT CTENEHH JehOopMalud NpPYKUHBL;
YCKOpEHUs: OpyCKa OT yria HAaKJIOHA HAIPABIIIONICH; Mmeproja (4acTOThl) KOJCOaHHIA
HUTSHOTO MAasTHHUKA OT JJIMHBI HUTHU; MEpPHOJa KOJICOaHUH MPYKUHHOTO MAasTHUKA OT
Macchl Tpy3a M JKECTKOCTH TMPY>KUHBI, HCCIEIOBAaHHE HE3aBUCUMOCTU MEpHOa
KoJe0aHUN HUTSHOTO MasTHHKAa OT Macchl rpysa. lIpoBepka ycinoBusi paBHOBeCUS
pblyara

Qusuueckue A6leHUs 8 npupoode: MPUMEPHI ABIXKEHUS C PA3TUYHBIMH CKOPOCTSAMHU B
JKUBOM M HEXKUBOU MPUPOJE, NEHCTBUE CUITBI TPEHHS B IPUPOJIE U TEXHUKE, PUITUBBI U
OTNUBBI, JBIKeHUE TIaHeT COJIHEYHOW CHUCTEMBbl, PEaKTHMBHOE IBUKCHHE >KUBBIX

1.30 OpPraHU3MOB, PblUaru B Telle YeJIOBEKa, BIMSHUE aTMOC(QEpPHOro JaBJICHUS Ha JKUBOU
OpraHu3M, IIJJaBaHHWE pbIO, BOCIPHUATHE 3BYKOB JKUBOTHBIMM, 3€MIIETPSCEHHE,
ceificMHuYecKHe BOJIHBI, IIyHaMH, 3X0
Texnuueckue ycmpoiicmea: CIAJOMETP, JaTYUKU IIOJIOKEHHS, pAacCTOSHUA U
YCKOpPEHUS, TUHAMOMETD, MOAIINITHUKHN, PAKETHI, PbIYar, MOJBUHBIA U HENTOABHKHBIN

1.31 Onoxu, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCY/IBI,
YCTPOMCTBO BOJIONPOBO/IA, THAPABIMUECKUN IIpecc, MaHOMETP, OapoMeTp, BEICOTOMED,
MOPUIHEBOW HACOC, apEOMETP, 3XO0JIOT, UCIOJIb30BaHUE YIbTPa3BYKa B ObITY U TEXHUKE

2 TEIIIOBBIE ABJIEHWA
OCHOBHBIE TOJIOKEHUS MOJEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHMSI BEIECTBA.

21 Mogenun  TBEPOOTO, IJKUAKOTO W Ta3000pa3HOTO  COCTOSIHMW — BEIIECTBA.
Kpucrannnueckue u amop¢Hble Tena

99 JIBmxenue dactul BemiecTBa. CBsI3b CKOPOCTH JIBMJKEHHUS YacTHI] C TEMIEPATYpOHl.

' bpoyHnoBckoe nBuxkenue, mupdysus

2.3 ~ CmauuBaHUE U KallWUISIPHBIC SBICHUS

2.4  TemnoBoe pacuIMpeHNe U CKaTHE

2.5  TemnoBoe paBHOBecue

26 BuyTpennss sneprus. Pabora u temnsonepenaya Kak crnocoObl H3MEHEHUS! BHYTPEHHEN

' SHEPruu
2.7 Bugpl Terionepeaayn: TeIIONPOBOIHOCTb, KOHBEKIIHS, U3TyYEeHUE
2.8 Harpepanue n oxnaxaenue tea. KonudecTBo TEmnoTel. Y AenbHas TEIIOEMKOCTD:
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O=am(t,—1)

3aKOH COXpaHEHUs SHEPIUU B TEILUIOBBIX IIPOLECCAX. Y PAaBHEHUE TEIUIOBOrO OanaHca:

2.9 Ql +Q;g 1 =0
510 Ucnapenue u konaeHcanus. MiaMeHeHne BHYTPEHHEH SHEPIUU B MPOLECCE UCTapeHUs
' U KoHacHcaruu. Kumenue xuakocTr. Y iebHas TerioTa napooopaszosanus: L = Q/m
2.11  BnaxsHOCTbh BO3ayXa
[InaBnenne u kpucramumzamus. V3MeHeHue BHYTPEHHEH SHEPruu IMpU IUIABJICHUU U
KpUCTaJUIM3alMK. Y Ae/IbHAs TEIUIOTA MJIABJICHUS:
2.12 Q
& m
513 BuyTpeHHsst sHeprus cropanusi TOIUIMBA. Y IeNibHAs TEIJIOTA CrOpaHus TOIUIMBA: ( =
' Q/m
2.14  Ilpunnunsl padotsel TemioBbix apurareneii. KI1/[ Termooro npurarens
Ipaxmuueckue pabomul
W3mepenne yaenbHOM TEIIOEMKOCTM METAUIMYECKOro LMWJIMHJIpA; KOJIMYECTBA
TEIUIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOM TemmepaTypbl (PMKCHPOBAHHOH Macchl, B
5 15 KOTOPYIO ONYIIEH HarpeThlil LMJIMHJIP; KOJWYECTBA TEIUIOThI, OTJAAHHOI'O HarpeThbiM
' HUJIUHAPOM, TOCII€ ONYCKAaHUs €ro B BOJY KOMHATHOW TE€MIIepaTypbl; OTHOCUTEIbHON
BIIQYKHOCTH BO3/yXa; YICIbHOM TEIUIOTHI IJIaBJieHUs Jibaa. MccienoBanue M3MEHEHHs
TEMIIEpaTypbl BOABI TIPU PA3JTUYHBIX YCIOBUSX; SBIECHHS TEIUIOOOMEHAa TMpHU
CMELIMBAaHUH XOJIOJHOW U ropsue BOJBL; MPOLECCa UCTIaPEHUS
Qu3zuueckue a61eHUs 8 nNpupode. TTOBEPXHOCTHOE HATSDKEHUE W KaUJUISIPHBIC SBICHUS
2.16 B mpupone, KpucTaiiasl B mpupoze, u3iaydeHue ColyiHIA, 3amMep3aHHe BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHHE pOChl, TyMaHa, WHesl, CHera
Texnuueckue ycmpoticmea: KanwuiApbl, NPUMEPbl MCIOJb30BaHUS KPUCTAIUIOB,
2.17 | KUAKOCTHBIA TEPMOMETp, NAaTYHK TEMIEpPaTyphl, TEPMOC, CUCTEMA OTOILJICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBast TypOUHA, BUTATENh BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMAT'HUTHBIE SAIBJIEHW S
3.1 OnekTpusanus Ten. /[Ba BUia 31eKTPUUYECKUX 3apsiioB
3.2  BzammopeiicTBHe 3apspKeHHBIX Tell. 3akoH KymoHa
3.3 | 3akoH coxpaHEeHUSs dIEKTPUIECKOro 3apsaa
3.4 Onektpuueckoe  mnoje.  Hanpsok€HHocTh  anekTpuueckoro  mousisd.  [Ipunimn
' CYNEPIO3UIUH IEKTPUUECKHUX 0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenn  snextpuyeckux  3apsaoB. JIelicTBHE  DJIEKTpHUYECKOTO  TOJS  Ha
' AJIEKTpUYECKUE 3apsabl. [IpOBOTHUKH U TUIIEKTPUKH
36 [TocTostHHbIN 3nekTpuueckuil Tok. JlelcTBUs anekTpuueckoro Toka. Cuiia ToOKa.

Hanpsxenue.
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3.7

I=qg/t,U=A/q
:‘)J'ICKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,[[CJ'II)HOC SJICKTPHUYCCKOE COIIPOTHUBIICHUC!
R =pl/S

3.8

3.9

3akon Oma ais yuactka snekrpuueckon nenu: | = U/R

HOCJIC,I[OB&TCJ'IBHOC COCIMHCHNEC ITPOBOJHUKOB!

I, =1,. U=U,+U,. R=R +R,
Hapaﬂneanoe COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTHBJICHUA:

U=U;I=I+I;R=2.
- - 2

e

CMenranHbIe COCAUMHCHUSA ITPOBOJHHUKOB

3.10

3.11

3.12

Pabota u momHOCTS A5ekTpuueckoro Toka. A = Ult, P = Ul

3akoH J[xxoynsa — Jlenua:
O=I"R-t

OnbiT Dpcrena. MarHuTHOE 1oJie TIPSMOTO MPOBOJHHUKA ¢ TOKOM. JIMHUM MarHUTHOM
UHIYKIHH

3.13
3.14

MarsuTHOE II0JI€ ITIOCTOSHHOIO MarHuTa. B3aHMOZ[€I>'ICTBPI€ IIOCTOAHHBIX MaroHuToB

I[eﬁCTBHC MAarauTHOIO ITOJIA Ha ITPOBOJHUK C TOKOM

3.15

3.16

3.17

Oneitel Gapanes. SABnenue snekTpoMarHuTHON MHAYKUUU. [IpaBuio Jlenmna

Ilpakmuueckue pabomul

N3mepenue 31eKTpUUECKOro CONMPOTHUBIEHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUYECKOTO
TOKa; pabOTHI JIEKTPUUECKOT0 TOKA.

HccnenoBanue 3aBUCMMOCTH CHUJIbI TOKAa, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
JaMIIO4Ka), OT HaIPsDKEHUs Ha KOHIAX MPOBOJAHMKA; 3aBUCUMOCTU CONPOTUBIICHUS OT
JUIMHBl ~ NIPOBOJHMKA, IUIOMIAJM €ro IIONEPEYHOT0 CEYEHHMs U YAEIbHOIO
COINPOTHBIICHUS.

ITpoBepka mpaBuia g DJIEKTPUYECKOIO HAMNPSDHKEHUS IPH  MOCIEA0BATEIbHOM
COCIMHEHUW IPOBOJHUKOB; TpaBHUia JUIsl CUJIBl DJEKTPUYECKOIO TOKa IIpH
napajielbHOM COE€IMHEHUH NTPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue aA6leHUs 6 nNpupode: DIEKTPUUYECKHE SBJIEHUS B aTMocdepe,

SJICKTPHUYCCTBO KHUBBIX OpPTaHHU3MOB, MAHUTHOC II0JIC 3CMJ'II/I, npeﬁ(b IOJIFOCOB, POJIb
MAarauTHOIO MMOJIA JJIA )KM3HHU Ha 3CMJ'Ie, MOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTAT, CUETUUK
JNEKTPUYECKON  DHEPruu, DIIEKTPOOCBETUTENIbHbIE MPUOOPHI, HarpeBaTesbHbIE
ANIEKTPONPUOOPH!  (IIPUMEPBI), DIEKTPUUYECKHE MPEJOXPAHUTENIH, 3JIEKTPOMArHuT,
AJIEKTPOJIBUTaTEINb TOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA

3.19
3.20

BHGKTpOMaFHI/ITHBIe BoxHsl. IlIkana SJICKTPOMArduTHBIX BOJIH

JlyueBasg monenb cBera. [IpsamoiMHERHOE pacIIpOCTpaHEHHUE CBETA
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3.21  3akon oTpaxkeHus cera. [Imockoe 3epkano
3.22  Ilpenominenue cBera. 3aKOH IPEIIOMIICHUS CBETa
3.23  ucmepcus cBeTa
394 JIunza. Xop nydeit B imH3e. @OKycHOE paccTosHME JMH3bL. ONnTHYecKasl CUiia JIUH3bIL:
' D=1/F
3.25 I'ma3 kak onTuyeckas cuctema. Onrudyeckue mpudopbl
Ilpaxmuueckue pabomul
HH#Par###113MeperHre oNTHYECKON CUITbI COOMPAIOIIE JIMH3bI; (POKYCHOTO PACCTOSHHS
coOuparomiel JuH3bI (110 CBOMCTBY paBEHCTBA Pa3MEPOB IIpeIMETa U M300paKeHUs,
3.9 | XOTAA MPEMET PACTIONONEH B JIBOMHOM (OKyce), IOKa3aTes IPEJTOMIICHUS CTEKIIA.

' ##H#Par####ccnenoBanue  CBOWCTBA M300paKEHUS, TMOIYYCHHOTO C  ITOMOIIBIO
coOuparomiel JIMH3bI; MU3MEHEHHUS (DOKYCHOTO pPACCTOSIHHS IBYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH yIja MPEIOMJICHHsS] CBETOBOTO Jyda OT yIjia MaJeHusi Ha TpaHUIE
«BO3JIyX — CTEKIIO»

397 Qusuueckue senenus 8 npupooe: 3atMenust Connua u JlyHbl, 11BeTa Tes, ONTHYECKUE

' sBIICHHUA B aTMocdepe (1BeT Heba, pedpaxius, pagyra, MUPax)

3.28  Texuuueckue ycmpoticmea.: 09KH, IIEPUCKOT, (poToaIIapar, ONTHIECKUE CBETOBO/IBI

4 KBAHTOBBGIE ABJIEHUA

4.1  PaamoakTWBHOCTH. Ab(a-, OeTa-, raMMa-u3nydenus. Peakuuu anbda-u Oera-pacmana

4.2 OnbiTel Pezepdopna no paccesnuto anbda-yactui. [lnanerapnas Mmonens atoma

4.3  CocraB aToMHOTrO sigpa. M30TOIEI

4.4  Ilepuon nomypacnazia aTOMHBIX si7iep

45  SlnepHble peakuuu. 3aKOHBI COXpaHEHMsI 3apsI0BOTO U MAaCCOBOTO YHCET
Qusuueckue A61eHUs 8 nNpupooe: €CTECTBEHHbIM pPaJUOaKTUBHBIA ()OH, KOCMHUYECKUE

4.6  dy4d, pagMOaKTUBHOE M3Iy4YeHHE MPHUPOTHBIX MUHEPAJIOB, ACHCTBUE PaAHOAKTUBHBIX
M3JIy4eHUN Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIbHBIM J03MMETp, Kamepa

BI/IJ'ILCOHa, AACPHAA SHEPreTuKa
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPUAJIBI U151 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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