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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takxe ¢ yuétoM denepaibHON pabodeit mporpaMMbl BOCTIMTaHUS
u Konuenuuu npenogaBanus yueOHoro npeamera «Dusukay.

Conmepxanue mporpaMmbl MO (DU3HKE HAMPABICHO Ha YJIOBJIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB OOYYAIOLIUXCS, CTpeMsIIMXca K Oojee TiyOOKOMY
OCBOCHHMIO (DU3MYECKHMX 3HAaHUW, U Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywaroumxca. B mporpamme 1o (u3uke  YYUTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JJMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM OO0YUYeHHUs], a TAKXKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa YpPOBHE
OCHOBHOTO 00111er0 00pa30BaHus.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpezesieHue yueOHOro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BaTEIbHOCTD
U3Y4YEHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYaroUuXCsl.

[Iporpamma mo ¢u3uke pa3paboTaHa € 1EJIbI0 OKa3aHWUs METOJIUYECKON
MOMOIIH YUYUTENIO B CO3/IaHUU pabouel MporpaMMBI 10 y4eOHOMY IIpeIMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
MPEIMETOB, MOCKOIbKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOILIECCOB U
SABJICHUH, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U  (PuU3NUECKOM
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosee sCHble OOpas3lbl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0CcO0a MOTy4YeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa U3 TJaBHBIX 3a/lay (PU3NYECKOro OO0pa3oBaHUsI B CTPYKTYpe OOIIEro
00pa3oBaHusl COCTOMT B ()OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH U
MHTEepeca K HayKe y 00y4yarouuxcs.

W3ydyenne ¢usukn Ha YrIyOJIEHHOM YpOBHE IMPENIOJiaraeT YBEPEHHOE
BJIaJICHUE CJIeIyIOLUMU KOMITE€TEHTHOCTSIMU, XapaKTepU3yOIUMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSACHSTDH SIBJICHUS;

OILICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHUS;

UHTEPIIPETUPOBATh JaHHbIE M HCIOIb30BaTh HAYYHbIE JOKA3aTeNbCTBA JUIS
MOJIy4€HUS BBIBOJIOB.

[lenn wu3yueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenMera «@Dusuka» B



oOpa3oBaTenbHbIX oOpranmsanusx Poccuiickoit ®epepanuu, peamru3yOIIMX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOrPAMMBbI, YTBEPKIAEHHOW peIIeHHEM
Komnernn Munucrepersa npocsemienust Poccutickoii @enepanuu (MpoToKoJ OT 3
nekaopst 2019 r. Ne T1IK-4BH).

[enu n3ydyenust pu3uky Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpPEca W CTPEMJICHHS OOYYAIOIIUXCS K HAYyYHOMY H3YUYCHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (POpMHUpOBaHHE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBJICHUSIM;

(opMHUpPOBaHNE HAYYHOI'O MHPOBO33PEHMS KAaK PE3yJibTaTa U3Y4YEHHs] OCHOB
CTpOECHHS MaTepuu U (PyHIaMEHTaJIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHHE YMEHMH MPUMEHITh (PU3MUECKHEe 3HAHWS W Hay4YHBIC
J0Ka3aTeNNbCTBA ISl OObSICHEHUSI OKPYXKAIOIIMX SBJICHU;

(GopMUpOBaHNME NPEACTABICHUH O POIM (PU3MKK AJI Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  TPEJICTaBICHMA O  BO3MOXHBIX  cepax  Oymymieit
mpoecCHOHANTLHON  NIeATETLHOCTH, CBS3aHHOM C (PU3WUKOW, TMOATOTOBKA K
JaypHeleMy oOy4eHHUIO B 3TOM HallpaBJICHUN;

(opMUpOBaHHE TOTOBHOCTM K JalbHEWIIEMY U3y4YE€HHUIO (U3MKU Ha
yIrIyONI€HHOM ypOBHE B paMKax COOTBETCTBYIOIIUX mpoduieil oOyueHus Ha
YpOBHE cpeaHero o01iero 0opa3oBaHusl.

JlocTxeHre 3TUX Leseld NMporpaMMmbl MO (U3HKE Ha YPOBHE OCHOBHOIO
oOu1ero o0pa3oBaHus 00€CIEUNBAETCS PEILICHUEM CIIEIYIOIINX 3a1au:

IpUOOpETEHNE 3HAHUM O JUCKPETHOM CTPOEHMM BELIECTBA, MEXAHUUYECKUX,
TEIUIOBBIX, JJIEKTPOMATHUTHBIX U KBAHTOBBIX SBIICHUSX;

npuoOpeTeHrne YMEHUN aHATM3UPOBATh U OOBACHATH (PU3UYECKUE SBJICHHS HA
OCHOBE U3YYEHHBIX (PU3MUECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOEHHUE METOJIOB PELICHUsI paCUETHBIX U KAUYECTBEHHBIX 3a/1a4, TPEOYIOLIUX
CO3MaHUS U WCIIOJIb30BaHUA (PU3MUECKHX MOJEJe, BKIIOYas TBOPUYECKHE U
IPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4U;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHM: HAOMI0NaTh SIBJICHUS U H3MEPSThH
(u3nyecKue BEIUYUHBI, BBIIBUTaTh TUIIOTE3bl U MPEAIAraTh SKCIEPUMEHTAIbHbIC
CHOCO0BI UX MPOBEPKH, MJIAHUPOBATh U MPOBOJAUTH OIBITHI, SKCIIEPUMEHTAIBHBIE
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJyUYEHHBIE JAHHBIE U JI€7aTh BHIBOJIBI;

ocBOeHHE TpUEMOB pPabOTHl ¢ HHpOpMAIUEl (PU3NYECKOTO COAEepIKAHUS,
BKJItOUasi MHQOPMAILIMIO O COBPEMEHHBIX JOCTHXKEHUAX (PU3UKU, UHTEpIpETALUs U
KPUTHYECKOE OLIEHNBAaHNUE UH(OPMALUY;



3HAKOMCTBO €O chepamu MpoheCCHOHATBHON NEATeTLHOCTH, CBI3aHHBIMH C
bU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKCHHUSX
buznyecKoil HayKu.

Ha wusydyenue ¢uszuku (yrinyOn€HHbIA YpOBEHb) Ha YPOBHE OCHOBHOIO
obmiero o6pazoBanusi oTBoauTcs 340 yacoB: B 7 kiacce — 102 ygaca (3 4gaca B
Henenmo), B 8 kinacce — 102 ygaca (3 yaca B Hemento), B 9 kiacce — 136 yacos (4
yaca B HEJIEIII0).



8 KUIACC

Pa3nen 6. TeruioBble siBJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOEHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOro, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucrannuueckue u amopdusie Tena. I'padern — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEXHOJOTUM TOJyYeHUS] HCKYCCTBEHHBIX anMa3oB. OOBbsSCHEHHE
CBOWCTB Ta30B, KUJIKOCTEN M TBEPABIX TEJI HA OCHOBE IMOJOKEHUN MOJIEKYJISIPHO-
KHUHETUYECKOW Teopuur. [[OBEpXHOCTHOE HATSHKEHUE, CMAauyMBaHUE, KalWJUISIPHBIC
saBieHus. TemoBoe pacliupeHue M CKaThe. 3aBUCHMOCTh JAaBJIEHUS ra3a OT
0o0BEMa, TeMIiepaTypsbl.

Temneparypa. CBsi3b TeMmepaTypbl CO CpeAHEH KHUHETUYECKOW HHEprueit
TEIUIOBOTO JIBM)KEHUS YacTull. TeMnepaTypHbIE IIKAJIBI.

Buytpennsis  sHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH HHEPruu:
Teronepesaya " COBEpLIEHUE paboTHl. Bunpr TEIUIONEPEAAYM:
TEIUIONPOBOJAHOCTh, KOHBEKIHUS, U3ydeHrne. Buapl Tennonepenadyn B nNpupoae u
TexHuke. HeoOpaTuMOCTh TEMIOBBIX MPOIECCOB.

KonuuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BeLIECTBA. TemiaooOMeH u
TersIoBoe paBHOBecue. 3akoH HbhioToHa-PuxmaHna. YpaBHeHHe TEIIOBOTO OallaHca.

[InmaBneHre U OTBEpJCBAHUE KPUCTAIUIMYECKUX BEIIECTB. Y I€JIbHASA TEIJIOTA
iasnenus. [lapooOpazoBanue u konaencauus. Mcnapenue. Kunenue. Y aenpHas
TEIjoTa  mapooOpa3oBaHMsl.  3aBUCUMOCTb  TEMIEpaTypbl  KUIMEHUS  OT
atMocepHoro napiieHUs. HachIlieHHBII W HEHACHIIMIEHHBIM Mmap. BiakHOCTh
BO3/yXa.

DHeprus TOIIMBa. Y IeJibHas TEMI0Ta CTOPaHUs.

[Mpunuuner pabotel TemnoBbix aurareneil. KIIJ| TemmoBoro asuraresns.
TennoBble nABUTaTENM M 3allUTa OKpY)KaroUmed cpeabl. TennoBele MOTEpU B
TEIIOCETSX.

3aKOH COXpAaHEHUSI U MPEBpAIICHUS SHEPIUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Jlemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JBUKEHUSI.

HaGmonenne nuddysun.

HaGmronenue sBIeHWN TOBEPXHOCTHOTO HATSOKEHUS, CMA4YUBaHUS U
KAWJUISIPHBIX SIBIICHUM.

HabGnronenue TemioBoro paciupeHus Ted.



W3MeHeHne nAaBiieHUs Ta3a MpU HM3MEHEHHMH O0BbEMa M HarpeBaHUU WM
OXJIAKICHHH.

[TpaBuna n3aMepeHus: TeMIepaTyphl.

Bupe! remonepenaymn.

OxJaxieHue Ipu COBEPIICHUHU paOOTHI.

HarpeBanue npu coBepiiieHUH padOThl BHEUTHUMH CUIIAMHU.

CpaBHEHHE TEITIOEMKOCTEN Pa3IMYHbIX BEILIECTB.

HaOmronenne xuneuus.

Hab6nrogenue nocTossHCTBA TeMITepaTyphl MPH MJIaBJICHUU.

Mopenu Ter1oBEIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OmnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKECHHUSL.

OnbIThI IO BBIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHne Ttemmeparypbl MpU MNOMOIIKA KUIAKOCTHOIO TEPMOMETpa H
JATYMKA TEMITEPATYPHI.

OnpITel IO HAOMIOACHHUIO TEIUIOBOTO pPACIIUPEHHsS] Ta30B, JKUIKOCTEH U
TBEPABIX TEIL

Onpenenenue AaBieHUs BO3yXa B Oa/IOHE IINPULIA.

HccnenoBanre 3aBUCUMOCTHA [JIaBJIEHHs BO3AyXa OT €ro o0ObéMa U
TEMIIepaTyphl.

[TpoBepka TUMOTE3bI IMHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGniogenne wu3MeHEHUs BHYTPEHHEH SHepruu Tela B pe3yibTaTe
TerIonepesayr U padoThl BHEITHUX CHUJI.

HccnenoBanue sBICHHUA TEIJIOOOMEHAa IMPH CMEIIMBAHUU XOJOJHOW H
ropsi4eu BOJBI.

OnpeneneHre KOJIUYECTBA TEIUIOTHI, MOTYYEHHOTO BOAOW MPHU TEIIOOOMEHE
C HarpeThIM METAJUIMYECKUM LIWJIMHAPOM.

OnpeneneHne MOIHOCTY TEIUIOBBIX NOTEPH (3akoH HproTOoHAa-PrxMaHa).

Onpenenenue yeapHON TEINIOEMKOCTH BEILECTBA.

HccenenoBanue nporecca UCIapeHus.

Ornpenenenue OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

Onpenenenue yAaenbHON TENMIOTHI IIJIABJICHHUS JIbJA.

Pasznen 7. daekTpryecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsKeHHBIX Tel. 3akoH Kynona.

OnekTpudeckoe noJie. Hanpsoxk€HHOCTh 3iiekTpuueckoro mnoiist. [IpuHnmn
CYNEPIO3UIINH STEKTPUUECKUX ToJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIMA JIEKTPUUYECKHUM 3apsl.
Crpoenue artoma. IIpoBOAHMKHM, HOMAJIEKTPUKA ¢ TOJYNPOBOAHUKHU. 3aKOH
COXPaHEHMUS IIEKTPUUYECKOTO 3apsaaa.

DJIEKTPUYECKUIT TOK. YCJIOBHUS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuia Toka. DNeKTPUYECKOE HaIpsKeHHe. AMIEPMETP
Y BOJIbTMETP B LIETIM MOCTOSIHHOTO TOKa. COMPOTUBIIEHUE MTPOBOJHUKA. Y IEJIBHOE
COIpPOTHBJIEHKE BemiecTBa. 3akoH Oma mia yyactka uenu. I[locinenoBarenbHoe U
napajiyieIbHOE COeIMHEHUE NMPOBOAHUKOB. DJIC B 1€y MOCTOSHHOTO TOKA. 3aKOH
Oma s monuoit uenu. IlpaBuna Kupxroda. Pacu€r mpocThIX 3nmeKTpUYecKHX
ueneii. HenuHeHble 271€MEHTHI.

Pabora u MOIIHOCTH JJIEKTpUUYECKOro ToKa. 3akoH Jhxoymnsa-Jlenna.
DJIEKTPUYECKUE LIETH U MTOTPEOUTENHN JISKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKAHUE.

[locTositHHBIE ~ MarHuThl.  B3auMoOAENCTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MaruutHOe 1ojie. MarHuTHOE 1MoJie 3eMJIM U €T0 3HAYCHUE IS JKU3HU Ha 3eMIIe.
OnbiT Opcrena. MarHutHoe ToJ€ AJIEKTpUYecKoro Toka. OmnsiT  Ammepa.
[IpumeHeHue SIEKTPOMArHUTOB B TEXHUKE. JleiCTBUE MAarHUTHOTO TMOJiS Ha
npoBoAHUK ¢ TokoM. Cuina Awmmnepa u omnpeneneHue €€ HampaBICHUS.
DNeKTpOoJBUTaTellb MOCTOSTHHOIO ToKa. lcmonb3oBaHWe 3IEKTpOJBUTaTesie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SBneHue 3JeKTpoMaruHuTHOM MHAYKIMU. [IpaBuino Jlenua.
DJIEKTPOreHeparTop. CnocoObI MOJTy4YEeHUS AIEKTPUUECKOU SHEPIUHU.
DNEKTPOCTAHIIMM Ha BO300OHOBIISIEMBIX HMCTOYHUKAX DHEPTHUH. DKOJIOTHUYECCKUE
POOIEMBI SHEPTETUKHU. TOIIMBHBIE JIEMEHTHI M 3JIEKTPOMOOUITH.

Jlemoncmpayuu.

DJIeKTpU3a1us Tell.

JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3APSIKEHHBIX TEJL.

Y CTpONCTBO U AEUCTBUE IEKTPOCKOIIA.

DneKTpocTaTUiecKast HHAYKIHUS.

3aKOH COXpPAHEHHUS IEKTPUUECKUX 3aPsI0B.

MojenupoBaHUe€ CWIOBBIX JIMHUM AJIEKTPUYECKOTO TOJNS C MOMOUIBIO
OyMa)kHBIX CYJITAHOB.

[IpOBOIHUKY U JUBJIEKTPUKH.

M CTOYHHMKM TTOCTOSTHHOTO TOKA.

JIencTBUs 3NIEKTPUUECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJIKOCTH.

["a30BbIi1 pa3psia.



M3mepenne cuitbl TOKa aMIIEPMETPOM.

H3MmepeHne 3IeKTPUIECKOr0 HapsHKEHUS BOJIBTMETPOM.

Peocrar u marazuH CONpOTUBIICHUN.

B3aumoelicTBue NOCTOSIHHBIX MarHUTOB.

MonennpoBaHue HEBO3MOXKHOCTHU Pa3/ieI€HUs MOJIOCOB MarHuTa.

MopenupoBaHue MarHUTHBIX NOJIEH TOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTtHoe 1ojie ToKa. JJIEeKTPOMarHur.

JleiicTBrE MarHUTHOIO MOJISL HA POBOJIHUK C TOKOM.

DNeKTpOABUTaTENb OCTOSIHHOIO TOKA.

OneiTel @apasnes.

DneKTporeHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnsie padomul u onvimel.

OnbITel 10 HAOMIOAEHUIO JJIEKTPU3ALMU TeJl IPU CONPUKOCHOBEHUM H
VHIYKIUEN.

HccnenoBanve JOEHCTBHUSL BJEKTPUUYECKOTO MO HA MPOBOAHUKUA U
JUDJIEKTPUKHU.

COopka 1 ucbITaHUE IEKTPUUECKOH LIENH TOCTOSHHOTO TOKA.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, POTEKAIOIIETO Yepe3 PE3UCTOP, OT
HaIPSDKEHUS. HAa PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb 3JEKTPUUYECKOTO COMPOTHBICHUS
IPOBOJHMKA OT €T0 JUIMHBI, IUIOIAN TONIEPEUYHOr0 CEYEHUS U MaTepHaa.

Omnpenenenre yeabHOrO CONPOTUBIIEHUS IPOBOIHUKA.

ITpoBepka mpaBuiIa CIOKEHUS HANPSDKEHUM MpPU  MOCIEAO0BATEIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Uisi CWIbl TOKA MPH NapAJUIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne 3/1C u BHyTPEHHETO COIIPOTUBIIEHHSI HICTOUYHUKA TOKA.

[Tposepka mpasui Kupxroda.

[TpoBepka BeInoJgHEHUs 3aKkoHa OMa /11 TOJIHOM LENu.

N3yyeHue BOJIBTAMIEPHBIX XapaKTEPUCTUK HEIUHEHHBIX 3JIEMEHTOB (JIaMIIbI
HaKaJMBaHUS WX IOJYNPOBOJHUKOBOTO IM0/1A).

Omnpenenenne paboThI JIEKTPUUECKOI0 TOKA, UIYILIETO YEPE3 PE3UCTOP.

OnpeneneHre MOIHOCTY AIEKTPHUYECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

Onpenenenune KIIJ[ HarpeBaTens.

HccnenoBaHre MAarHUTHOIO B3aMMOJIEHCTBUS OCTOSIHHBIX MarHUTOB.

W3ydyeHne MarHuTHOrO MOJIsl TOCTOSHHBIX MarHUTOB IIPU UX OOBEANHEHUU U
pa3JeNeHuH.

HccnenoBanue 1eHCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.



OneITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBUSA KaTYILIKH C
TOKOM M MarHuTa OT CHWJIBl M HallpaBJ€HUS TOKAa B KAaTyUIKe U OT HaJIHYUs
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

W3y4yenue neicTBUs MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

KoHncTpynpoBanue u n3ydeHue padoThl AJIEKTPOIBUTATENS.

N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.

OneITBl 1O HCCIEAOBAHMIO  SIBICHHSI DJIEKTPOMArHUTHOW  HMHIYKLIMH:
VICCJIEIOBAHNE U3MEHEHNI 3HAYEHUS U HAIPABIICHUS HHIYKIIHOHHOTO TOKA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBIEHO
Ha JIOCTWKEHHUE JTUYHOCTHBIX, METANTPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzydyeHus GuU3MKH Ha YPOBHE OCHOBHOTO OOIIIEr0 00pa30BaHUs
y oOyuarorierocst 6yayT copMupoBaHbl CIEAYIOIINE JTUYHOCTHBIE PE3YJIbTAThHI B
YacTH:

e I)nampuomuueckozo 6ocnumanus:

MPOSIBJICHWE MHTEPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
(bu3nYeCKON HAYKH;

IIEHHOCTHOE OTHOIIIEHUE K JIOCTIKEHHUSM POCCUNCKUX YUEHBIX-(PHU3UKOB;

e 2)2parxcoamnckozo u Oyxo08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYMMBIX
U ITUYECKHUX TMPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN
busukwy;

OCO3HAHHE BaXHOCTH MOPAIBbHO-ITUYECKUX MPUHLMUIOB B JIESITEILHOCTH
Y4EHOrO;

e 3)acmemuueckozo 60CRUMAHUA:

BOCIIPUATHE ICTETUUYECKUX KadecTB (hM3MYECKOM HayKu: €€ TapMOHHYHOIO
MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4)yennocmu HayyHo020 NO3ZHAHUA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKh KaK MOIIHOTO WHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI PA3BUTUSA TEXHOJOTHH, BAXKHEHILIEH COCTABIISIIOLIEH
KYJbTYPBI;

OpPUEHTAIMd B JICITEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPO/IHI;

pa3BUTHE HAYYHOU JIOOO3HATEIHLHOCTH, WHTEpPECa K WCCIEeN0BATEIhCKON
JIeATEIILHOCTH,

e S)popmuposanun Kynomypot 300p06bsa U IMOUUOHATILHOZ0 OJIA2ONOTYUUA:

OCO3HAHHE IIEHHOCTH 0€30MacHoro o0pa3a >KU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TIOBEACHUS Ha
TpaHCIIOPTE, HA JOpOorax, C JJICKTPUYECKUM M TEIUIOBHIM OOOpYJIOBAaHHEM B
JIOMAIIIHUX YCJIOBUSIX;

c(hOpMUPOBAHHOCTh HaBblka pedJeKCUH, TPU3HAHUE CBOETO IIpaBa Ha
OImMOKY U TAKOTO e TMpaBa y APYroro 4ejJoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pEIICHHM MPAKTUYECKUX 3a7ay (B pamMKax CEMbH,
00pa3oBaTeNbHON OpraHu3allii, TOPoJa, Kpasi) TEXHOJIOTHUYECKOW W COIMAITBHON
HaIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIIE U PU3NYECKUX 3HAHMI;

MHTEPEC K MPAKTUYECKOMY M3yUEHUIO Mpodeccuid, CBSI3aHHbIX ¢ (PU3UKOH;

e 7)IKON02UYUECKO20 60CRUMAHUA:

OpUCHTAIMsI Ha TPUMEHEHHE (M3MYECKUX 3HAHWUU JIJIS PEIICHHs 3a7ad B
00JIaCTH  OKpyKalolel cpeabl, IUJIAaHUPOBAHHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPY>KAIOLIEH CPE/Ibl;

OCO3HaHUE TriI00aTbHOTO XapaKTepa HKOJOTMYECKUX MpoOJieM U MyTel ux
pelIeHus;

o 8)adanmavyuu K UIMEHAIOUWUMCA YCII0GUAM COUUATLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBINOJHEHWU HCCIAEAOBAaHUN U
MIPOEKTOB (PM3MUECKON HAMTPABIECHHOCTH, OTKPHITOCTD OTIBITY M 3HAHUSM JIPYTHX;

MOBBILICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4YE€pe3 MPAKTUYECKYIO
JESITENbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUM, YMEHHH (POpMyInpoBaTh
UJIEH, MOHATHS, TUTIOTE3bI O (PU3UYECKUX O0BEKTAX U SIBJICHUSX;

oco3HaHue MeunuToB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1acTH
buzukwy;

IUIAHUPOBAHUE CBOEr0 Pa3BUTHUSI B MPUOOPETEHUU HOBBIX (PU3UUYECKHUX
3HAHUM;

CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISITH B3AMMOCBSI3U MPUPO/IbI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUECKIX 3HAHUM;

OLICHKAa CBOMX JCHUCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOIIYIO CpEAdy,
BO3MOYHBIX IJI00ATbHBIX TTOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynmprare ocBOeHUs MporpaMMbl O (HU3MKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHBIE YUeOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHUBEpCAIbHbIE  Y4YeOHBIC  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpCAIbHBIC YUeOHbIC ICHCTBHSL.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
Ba3oBble Jjornyeckue A1eicTBHA:
BBISIBISITh M XapaKTEpU30BaTh  CYIIECTBEHHbIE IPU3HAKU OOBEKTOB
(siBEeHUI), KIaccu(UUIUPOBATD UX;



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;

BBISIBIIAITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W TPU  W3YyYEeHUU (PU3NUECKHUX
SIBIICHUH W TIPOIIECCOB, JeNaTh BBIBOJBI C HCIOJIb30BAaHUEM JCHYKTUBHBIX H
WHAYKTUBHBIX ~ YMO3AKIIOYCHWUW, BBIJBUTATh THIOTE3Bl O  B3aWMOCBS3SIX
(bU3UYECKUX BEIMYNH;

CaMOCTOSITENIbHO BBIOMPATh CHOCO0O pelieHus: y4eOHON (pU3NYecKoi 3amadu
(cpaBHEHHE HECKOJBKUX BApUAHTOB PEIICHUs, BHIOOp Hamboyiee MOIXOISIIETO C
y4ETOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHUER).

Ba3oBhIe uccieaoBaTe/bLCKHE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIII MHCTPYMEHT MO3HAHMS,

IPOBOAUTH IO CAMOCTOSITENIFHO COCTaBJICHHOMY IUJIaHY OIBIT, HECIOKHBIH
bu3HIECKUi IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHIE (PHU3UIECKOTO SBIICHUS;

OIICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh WH(GOPMAIINIO, TTOTYICHHYIO
B XOJI€ MCCIIEI0OBAHUS W SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYIMPOBATh OOOOIIEHUS W BHIBOABI O pe3yjbTaTam
IPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBATh BO3MOKHOE JalibHENIIee pa3BUTHE (PU3MUECKHUX MPOIIECCOB,
a TakKe BBIIBUTATh MPEIINOJIOKEHUS 00 WX pPa3BUTHH B HOBBIX YCIOBHUSAX M
KOHTEKCTaXx.

Pabora ¢ undopmanmeii:

NPUMEHSATh Pa3IMYHBbIE METOJbI, HMHCTPYMEHTHI U 3allpOChl MPH IMOUCKE U
0oTOOpe MH(pOPMAITUU UK JJAHHBIX C YYETOM MPEIIOKEHHON yueOHOM hr3nIecKon
3314w,

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HHTEPNPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,

OIICHUBATh HAAEKHOCTh HMHPOPMAIMH TI0 KPHUTEPHUSM, MPEATIOKEHHBIM
YUUTENEeM UIH CPOPMYITHUPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (OpPMY  TPEICTaBICHUS
uHGOpMaAllMl U WJUTIOCTPUPOBATH pElIaeMble 3a/adll HECIOKHBIMH CXEMaMH,
auarpaMmmamH, HHOM rpauKoi U uX KOMOMHAIHSIMH.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIE TeiCTBUA:

B XOJ¢ OOCYXIeHHS y4eOHOro MaTepHuayia, pe3yJbTaToB JabopaTOPHBIX
paboT W TMPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKJaeMOW TEMbI H
BBICKA3bIBaTh WJIEH, HAllCJCHHbIC Ha pEHICHUE 3aJadyd W TOJACp’KaHHe
0J1aroKeaaTeIbHOCTH OOIIEHHS,

COTIOCTABIIATh CBOM CYXKJICHHS C CYXKIEHUSMH JPYTUX YYACTHUKOB JTUAJIOTa,
0OHapYyKUBATh PA3TNYNUE U CXOJICTBO TO3UITU;

BBIPQKATh CBOKO TOUYKY 3PCHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATh PE3YJIbTAThl BBHIMOJIHEHHOTO (DPU3UYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMATh U MCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBUIYaTbHOU
paboThI MPU pelIeHn KOHKPETHON (DU3NUeCKOr MpoOIeMbl;

NPUHUMATh L€ COBMECTHOM N1€ATENbHOCTH, OPraHU30BbIBATH JEHCTBUA T10
e€ MOCTIKEHHUIO: pacHpeleNsiaTh poJid, OOCYXKIaTh MPOIECCHl U PEe3ybTaThl
COBMECTHOH paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOICH;

BBITNIOJIHATh CBOIO YacTh pabOThI, JIOCTUTasi KaueCTBEHHOTO pe3ysbTaTa Io
CBOEMY HAIIPaBJIEHUI0O M KOOPAUHUPYS CBOU JEUCTBUS C JAPYTMUMH YJIEHAMU
KOMaH/Ibl;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIMII MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUSX, TPEOYIOMUX ISt
peuieHust GU3NIECKUX 3HAHUM;

OpPUEHTHUPOBAThCA B  PA3IMYHBIX  MOJAXOJAX  MNPUHSATUS  pELICHUM
(MHAMBUyaTbHOE, IPUHSATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUIN TPYNION);

CaMOCTOSITEIbHO COCTAaBJISITh QJITOPUTM PEIICHUS (U3MYECKON 3amauu Win
IJIaH HCCIEOBaHUS C Y4YETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMEeHTUPOBATh MpejiaraeMble BApUAHThI PEIICHU;

Jenath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBII HHTEJJIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYallMu U peAJiarath 1jiaH €€ U3MEHEHUS;

OOBACHATH  NPUYUHBI  JOCTWXKEHUA  (HEAOCTHIXKEHHUs)  pe3yJbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY MIPUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JEATEIIBHOCTh (B TOM YHCIE B XOJI BBINOJHEHHS
(bU3UYEeCKOT0 HCCIEAOBAaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
W3MEHUBIITNXCSI CUTYaIlUH, YCTAHOBIICHHBIX OMMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATA L[EIN U YCIOBUSIM.

CTaBUTH ce0s1 Ha MECTO JPYroro 4YejoBeKa B XOJie CIopa UM JUCKYCCUHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTHUKY APYroro.

MPU3HABATh CBOE MIPABO HA OIMMOKY MPH PEHICHUH (PU3NUECKHUX 3a]ad WU B
YTBEPKJICHUSIX HA HAYyYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHity 00y4yeHus ¢ 8 knacce npeaMeTHbIe pe3yabTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:



WCITOJIB30BaTh TOHATHS (Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE IBMKEHHUE
aTOMOB ¥ MOJICKYJ, arperaTHbIe COCTOSIHHSI BEIECTBA, KPUCTAIMYECKUE U
amop(HBIC TeNa, HACHIMICHHBIH W HEHACHIICHHBIM Tap, CIOCOOBI W3MEHEHUS
BHYTPEHHEH DHEpPIruM, SJEMEHTAPHBIA JJICKTPUUECKUN 3apsl, TMPOBOJHUKH,
MOJTYTIPOBOTHUKH, TUIIEKTPUKU, ICTOUHUKU TIOCTOSTHHOTO TOKA, JIEKTPUIECKOE U
MarHUTHOE TIOJISI, ONTHUYECKAas CHCTeMa) W CHUMBOJIHMYECKHUH $3bIK (DU3UKUA TIPU
peIeHn: YIeOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3nyaTh SIBICHUS (TEIUIOBOE pacHIMpeHue (C)KaTHe), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSHKCHHE, CMadyMBaHWE, KaNWLISPHBIC SBICHHUS,
UCTIapeHre, KOHJACHCAIWs, IUTABIICHUE, KPHUCTAJUIM3AIMs, KHUIICHHE, CIIOCOOBI
TerIonepeaavyn (TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYCHUE), TEMJIOBBIC MOTEPH,
AIIEKTPU3AIUS TEJ, B3aMMOJICHCTBHUE 3apsiIOB, JMEHCTBUS DJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBIE MarHUTOB, IEHCTBUE MarHUTHOTO TOJIS Ha
IPOBOJHUK C TOKOM) TIO OINHMCAaHWIO WX XapaKTepHBIX CBOWCTB W Ha OCHOBE
OTIBITOB, IGMOHCTPUPYIOIIHNX JaHHOE (PU3NUIECKOE SBIICHNUE;

pacmo3HaBaTh  TPOSBICHWE  M3YyYCHHBIX  (U3HYECKUX  SIBJICHUH B
OKpyXaromieM Mupe (B TOM uyucie (U3UYECKUe SBICHUS B MPUPOIE:
MOBEPXHOCTHBIC W KANWUISAPHBIE SBJICHHUS B TPUPOJIE, KPUCTAIUIBI B TMPHUPOJE,
uznydenue CoiiHIa, 3aMep3aHue BOJIOEMOB, MOpCKHE OpU3bl, 00pa3oBaHUE POCHI,
TyMmMaHa, WHEs, CHEra, JJICKTPUYECKUE SBIICHHUS B arMmocdepe, SICKTPUIECTBO
JKUBBIX OPTaHU3MOB, MAaTHUTHOE TOJIe 3eMJIH, JIpeiid) TOI0COB, PO MArHUTHOTO
moJiss NS JKU3HM Ha 3emyie, TOJSIPHOE CHSHHE), MPH OITOM TEpPEBOAUTH
NPAKTHYECKYI0 3amady B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3Haku) GU3NYECKUX SIBICHUM;

OTIMCHIBATh M3yYCHHBIE CBOWCTBA TEN M (PU3WYECKUE SIBJICHUS, WUCIIONB3YS
bu3ndecKkue BENMWYWHBI (TEMIlepaTypa, BHYTPEHHSS DHEPrUs, KOJIMYECTBO
TEIUIOTHI, paboTa Ta3a, yJelbHas TEIJIOEMKOCTh BEIECTBA, YJENbHAs TEIUIOTa
TUTaBIICHUS, YJCNbHAs TEIUIOTa MapooOpa30BaHMs, yleidbHas TEIJIOTa CrOpaHUs
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ACUCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTEIIbHAS
BIQXHOCTh BO3/yXa, OJEKTPUYECKHN 3apsj, CHIa TOKa, JJIEKTPHUECKOE
HaIpsHDKEHUE, COMPOTHBICHUE NpoBoaHWKa, JJ[C B menmu MOCTOSHHOTO TOKA,
DIIEKTPUYECKOE yJIeIbHOE CONPOTUBICHUE BEIIECTBA, paboTa M MOIIHOCTH
AIIEKTPUIECKOTO TOKA), PY OTMMCAHUU MTPABMIIBHO TPAKTOBATh (DU3MUECKHIA CMBICIT
WCIIOJIb3YEMbIX BEJIMUMH, WX OOO3HAYEHUS W €IWHUIBI (PU3NYECKHX BEIUYHH,
HaxXOoJUTh (OPMYJIBI, CBA3BIBAIONINE aHHYIO (U3UYECKYIO BEIMYHMHY C IPYTUMU
BEJIMYMHAMH, CTPOUTH TpadUKH U3YyUCHHBIX 3aBUCUMOCTEH (PM3UUECKUX BEIINYNH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBJICHHUS U IPOIIECCHI,
UCTIOJNB3YSl OCHOBHBIE TMOJIOKEHUSI MOJICKYJISIPHO-KHHETHYECKONH TEOPUH CTPOCHUS
BEIIECTBAa, ypaBHEHUE TEIJIOBOrO OanaHca, 3aKOH COXPaHEHHUS 3JIEKTPUUYECKOTrO



3apsiaa, 3akoH KyloHa, NMPUHIMI CYNEepro3WIUU SJIEKTPUUECKUX IOJeH, 3aKOH
Owma mnig yyacTka uenu, npasuwia Kupxroda, 3akon OMa 1715 OJIHOM 1enu, 3aKOH
Jxoyns-JleHna, 3aKOH COXpaHEHUS PHEPIHU, NPU ATOM pPA3IUYaTh CIOBECHYIO
(GOopMyITHUPOBKY 3aKOHA U €T0 MAaTEeMAaTUYECKOE BHIPAKEHUE;

CTPOUTH TIPOCThIC (PU3UYECKHE MOJEIH peaTbHBIX OOBEKTOB, MPOIECCOB U
SABJIGHUHM, BBIAENATH MPH STOM CYIIECTBEHHBIE W BTOPOCTENIEHHBIE CBOICTBA
00BEKTOB, MPOIIECCOB, SABICHUHN, TPUMEHSTH (PU3NIECKUE MOJEH I OOBSICHEHUS
(bu3HYECKUX MPOIIECCOB U PEIICHHsI YISOHBIX 3a7aY;

OOBSACHATH (U3UUYECKUE SBIICHUS, POIIECCHI M CBOWCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, W pemiarh
KayeCTBEHHbIE 3a/Jayd, B TOM 4YHCIE TpeOyIore YHCICHHOTO OLIEHUBAHUS
XapaKTepHBIX 3HaYEHUH (U3NYECKUX BEIMYUH, IPU 3TOM BbIOMpaTh aIeKBATHYIO
(U3NYECKYIO MOJEIb, BBIABISATH MPUINHHO-CIICICTBEHHBIC CBSI3W M BHICTPAUBATh
JOTHYECKYI0 IIETIOYKY PpAacCyKIEHHH C ONopoll Ha M3yYeHHBIE CBOWCTBA
bu3NYecKuX SBICHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTIH;

YBEPEHHO pelIaTh pacyE€THbIC 3afaud (C Omopod Ha 2—3 ypaBHEHHMs) IO
U3y4aeMbIM TeMaM Kypca (pu3ukd, BIOMpasi aJleKBaTHYIO (PU3HUECKYI0 MOJETb, C
UCIIOJIb30BaHUEM 3aKOHOB M (OPMYJI, CBS3BIBAIOIINX (PU3NICCKUE BEIHYWHBI,
3alMChIBATh KPAaTKOe YCIOBHE M Pa3BEPHYTOE pEIICHHWE 3aJavd, BBISIBISTH
HEJOCTAIONINe WM U30BITOUHbIE JaHHbIE, 0OOCHOBBIBATH BHIOOP METOA PEIICHUs
3aJa4M, MCMOJIb30BaTh CIPABOYHbIE JaHHbIEC, TNPUMEHSATH METOJABI AaHaIu3a
pa3MepHOCTEH, MCIOIB30BaTh TpaduIecKrue METObI PEIleHus 3a1ad, MPOBOIUTH
MaTeMaTHYeCKUe TMpeoOpa3oBaHUs M pacuéThl, OICHUBATh PEATUCTHUYHOCTD
MOJyYEHHOTO 3HAYCHHUS (PU3MYECKONW BEIMYHMHBI W OMpPENeIsITh Pa3MEPHOCTH
bu3nyeCKOi BENMUYNHBI, MOTYYSCHHON IPU PEIICHUH 3aa4u;

pacmo3HaBaTh MpoOJEeMbl, KOTOpPHIE MOXHO pEHIMTh TMPU MOMOIIH
(GU3MYECKUX METOAOB, W MpeljaraTb OPUEHTHPOBOUYHBIM CIIOCOO pemieHus, B
ONMMMCAaHWW  WCCJIECNOBAaHUS  PACIO3HABaTh  MPOBEPSIEMOE  IMPEATOJIOKCHHE
(runotesy), UHTEPIPETUPOBATH MOTYUYECHHBIN PE3yNIbTaT;

IPOBOAUTDH OTBITHI [0 HAOMIOACHUIO (PU3NUECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (KanmuwJUIsipHbIE SIBICHUS, 3aBUCHMOCTH JIaBJICHUS BO3JyXa OT €ro
o0b€Ma M TeMmIepaTypbl, CKOPOCTH TpoIlecca OCTHIBaHWS (HATPEBaHWs) MPU
U3Yy4EeHUH OT I[BeTa W3IydJaromiel (TMOrIomariei) MOBEPXHOCTH, CKOPOCTH
UCHApEHUsi BOJBI OT TEMIEpaTyphl >KMIKOCTH U IUIOMAAN €€ TOBEPXHOCTH,
AIIEKTPU3ALIMS TNl U B3aUMOJCHCTBUE ANEKTPUUYECKUX 3apsAI0B, B3aUMOACHCTBHE
MOCTOSTHHBIX MarHWTOB, BU3yaln3allisl MATHUTHBIX TIOJIEH MOCTOSIHHBIX MarHUTOB,
JEHCTBUSL MarHUTHOTO TOJISI HA TIPOBOJAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOICTBa DJIEKTPOJBUTATENSI MOCTOSHHOTO TOKA): (hOpMyIHpoOBaTH MPOBEPSEMOE
OpeanoyiokeHne  (TUmoTedy) O  BO3MOXKHBIX — pe3ylbTarax  HaOJIOJCHHIH,



CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 HM30BITOUYHOrO Habopa 000pyAOBaHHUA,
OIHCHIBATh X0/ OTbITa U OPMYITUPOBATH BHIBOIBI,

OPOBOAUTH TMpsSMble M KOCBEHHbIE M3MEPEHUs (PU3UYECKHX BEIUYHH
(TeMriepaTypa, OTHOCHUTENbHAs BIAXXHOCTh BO3/yXa, CHJIa TOKa, HaIpsDKCHUE,
ylIenbHas TeIMJIOEMKOCTh BEIECTBA, COMPOTHBIICHWE IPOBOJHUKA, padoTa
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHHUs, (PUKCUPOBATH MOKA3aHUs
npuOOpPOB, HAXOAWTh 3HAYCHUE M3MEPSEMOI BEJIMUYMHBI C TIOMOIIBIO YCPETHECHUS
PE3YNIbTaTOB CEPUU U3MEPEHMIA 1 OIIEHWBATh MOTPEIIHOCTh U3MEPEHU;

MIPOBOJNUTH AKCIIEPUMEHTAIbHBIC UCCIICOBAHMS 3aBUCUMOCTEH (PU3NUIECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3AyXa OT €ro o0béMa M HarpeBaHHUs WU
OXJIQKJEHUS, UCCIIEI0BAaHUE SIBJICHUS TEIJIOOOMEHA MPU CMEIINBAHUN XOJIOJHON U
ropsiaeld BOABI, 3aBHCHUMOCTH COINPOTUBICHHUS TIPOBOJHUKA OT €ro JJIMHBI,
IUTOMIAIA  TOMEPEYHOTr0 CEYCHHS U YACIBbHOTO COTPOTHBIICHUS BEIIECTBA
IPOBOJHMKA, CHUJIBI TOKA, NMPOTEKAIOIIET0 Yepe3 MPOBOJHUK, OT HAIMpPSHKEHHS Ha
IPOBOJHUKE, MCCIIEJOBAHUE MOCIEI0BATEIILHOTO U MApaUIEIbHOTO COSAMHEHUN
IPOBOJHHUKOB): COBMECTHO C Y4HUTeleM (QOpMYyIUpOBaTh 3a7adyy U THUIIOTE3Y
WCCJICJIOBAHMsI, CaMOCTOSATEIBHO IUTAHUPOBATHh HCCIIEIOBAHUE, CAMOCTOSITEITHHO
coOuparh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY C HCIIOJB30BAaHUEM HHCTPYKIIHH,
NPECTaBISATh MOTYYSHHbIE 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUIE TaOJIHIl U
rpaukoB, OLEHWBATh IMOTPEIIHOCTH, JeNaTh BBIBOABI IO pe3yibTaTaMm
UCCJICJIOBAHMSI,

cobiofaTe mpaBuiia O€30MacHOro Tpyaa npu padbore ¢ 1abopaToOpHBIM
000py/TI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOW HAa HUX OMUCAaHUS (B TOM
qHCIie: CHCTeMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, amIepMerp,
BOJIETMETP, CUETUHK INEKTPUUECKON IHEPTHH, dIEKTPOOCBETUTEIbHBIE TPUOOPHI,
HarpeBaTeNbHBIE  AJIEKTPONPUOOPHl  (MIPUMEPHI), MPEAOXPAHUTENIHd U HX
OpUMEHEHHEe B OBITY U TEXHUKE, NPUMEHEHHE IIOCTOSHHBIX MAarHUTOB,
AIIEKTPOMArHUTOB, 3JIEKTPOJIBUTATENlb MOCTOSIHHOTO TOKA), MUCMHOJB3Ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHHN, HEOOXomuMble (U3MUYECKHE 3aKOHBI W
3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA U H3MEPHUTENbHBIC
npuOOpbl MO CXeMaM M CXEMaTHMYHBIM PHUCYHKaM (KHUIKOCTHBI TEpPMOMETD,
TEPMOC, TICHXPOMETp, THUTPOMETp, JIBHTaTelib BHYTPEHHETO  CropaHws,
DIIEKTPOCKOI, ~PEOCTaT), COCTaBIATh CXEMBl OJIGKTPUYECKUX Iemed ¢
MOCIIEIOBATEIbHBIM ¥ TMapaJUICIbHBIM  COCIUHEHUEM DJIEMEHTOB, pasiuyas
yCIIOBHBIE 00O3HAUEHUS JIEMEHTOB JJIEKTPUUYECKUX IIeTIeH, UCIIONIb30BATh CXEMBI



U CXEMATHUYHbIC PUCYHKU H3YUYECHHBIX TEXHUUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX
npuOOpPOB U TEXHOJOTUYECKUX TMPOIIECCOB MPH PEHICHUH Y4eOHO-TIPAKTUUYECKUX
3az1ay;

NPUBOAUTH MPUMEPHI (HAXOIUTh UHGOPMALIMIO O MTpUMEPaX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU sl oOecreueHus
Oe3omacHoCcTH TpU OOpallleHuu ¢ MpuOOpaMu M TEXHUYECKHMHU YCTPOWCTBaMH,
COXpaHEHUS 370POBbS U COONIONCHHS HOPM SKOJOTMYECKOTO TOBEACHHUS B
OKPY’KaroUIEH Cpee;

OCYULIECTBJIATh MOUCK MH(pOpMauu puznueckoro coaepxanusi B Unrepuere,
CaMOCTOSITeNIbHO (OPMYJIUPYs TOMCKOBBIA 3ampoc, Ha OCHOBE HMEIOIIHUXCA
3HAHWM W CPaBHEHUS TOTIOJHUTEIHHBIX WCTOYHHKOB BBIICIATH WH(OpMAIUIO,
KOTOpast sIBJSIETCS IPOTUBOPEUYUBOI MITM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJHEHUU YUYEOHBIX 3a/laHUil HAay4YHO-MOMYJSPHYIO
JUTEPATypy (PU3NYECKOTO COAEpKaHUs, CIPABOUYHbIE MaTe€pUAbl, PECYPChl CETU
WuTepuer, BnaneTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MIpPeoOpa3oBaHuUs
uH(OpMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3iaBaThb COOCTBEHHbIE IHMCHMEHHBIE W KpaTKUE YCTHBIE COOOIIEHMUS,
000011ast nHPOPMAIMIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UYECKOTO COJEPKAHMS, B
TOM  4ucie  MyOJIMYHO  MPEIACTaBIsATh  Pe3yJbTaTbl  MPOEKTHOM WU
UCCJIEI0BATENBCKON NEATEIbHOCTH, IPU 3TOM IPAMOTHO MCIOJIb30BaTh U3yYECHHBIN
NOHSATUWHBIM  ammapar  Kypca  (U3WKH,  CONPOBOXAATH  BBICTYIUICHHE
MPE3CHTALIUEH;

IPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB U MCCIENOBAaHUN (PU3MUECKUX IMPOILIECCOB
pacnpenenarb OOS3aHHOCTH B TPYINE B COOTBETCTBUU C IOCTaBIECHHBIMU
3aJlayaMy, CJIE€IWTh 32 BBIIIOJIHEHUEM IUIaHA ACWCTBUH W KOPPEKTUPOBATH €ro,
aJIeKBaTHO OIICHMBATb COOCTBEHHBIM BKJIaA B  JACSITENbHOCTb TPYIIIBI,
BBICTpanBaTh KOMMYHUKAaTMBHOE B3aWMOJICHCTBUE, TMPOSBISISE TOTOBHOCTH
paspemaTth KOH(MIUKTHI.
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEIO OEPA3OBAHUS

8 KUIACC

Kon
NpoBepsieMoOro
pe3yabTara

1.1

IIpoBepsiemble npeaMeTHBIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

HUCIIOJIBb30BAaTh IIOHATHUA

1.2

pa3nuyaTth SBJICHUS MO OMHUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIUX JAHHOE (PU3NYECKOE SIBIICHUE

1.3

pacrio3HaBaTh TPOSIBICHHUE  HW3YYEHHBIX  (U3WYECKUX  SBJICHUH B
OKpY’KalolieM MHUpe, B TOM 4uclie (U3NYECKHUE SBICHUS B TPUPOAE, TPU
9TOM TIEPEBOJIUTH TPAKTUYECKYIO0 3a7ady B Y4eOHYIO, BBIJICIATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUCCKUX SBICHUIN

1.4

OTHCHIBATh M3YUYEHHBIC CBOMCTBA TN M (PU3WUYECCKUE SIBICHUS, UCIIOIB3YS
dusznyeckue  BENWYMHBI, TPU  OMNUCAHUH MPABWIBHO  TPAKTOBATh
(bu3nYeCKuil CMBICIT HCIIONB3YEMbIX BEJIWYUH, O003HAUECHMS] M EAUHMIIBI
buznyecKux BEIMYMH, HAXOOUTh (HOPMYINbI, CBS3BIBAIOIINE JAaHHYIO
¢u3nyecKyl0 BENWYUHY C JAPYTMMH BEJIUYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUYUH

1.5

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKHUE SIBICHHUS U IPOLIECCHI,
UCIIONIb3YS  M3YYEHHBIE 3aKOHBI, TMpPU OSTOM JlaBaTh  CJOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3alUCHIBATh €T0 MaTEMaTHUYECKOE BhIpaKEHHE

1.6

06’[>$ICH$ITI> @mn%cxne mponecCol U CBOICTBa TCJI, B TOM 4YHUCIC U B
KOHTEKCTE CHUTyalull IPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYMUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 1 — 2 JTOTHYEeCKUX
IaroB ¢ TMOMOIIbI0 |1 — 2 W3y4YEeHHBIX CBOWCTBA (DU3WUYECKHUX SIBJICHHM,
buznyecKux 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemiath pacy€THble 3agaud B 2 — 3 JEWCTBHS, HUCIOJIB3Ys 3aKOHBI M
dbopMynbl, CBs3bIBatONME (PU3UYECKHE BEIMYMHBI: Ha OCHOBE aHAIH3a
YCIIOBHS 3aJa4d 3alMChIBATH KPATKOE YCIIOBHUE, BBIABIATH HENOCTATOK
MaHHBIX [ peleHus 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIbI,
HeoOXoauMble i €€ pelieHHs, NPOBOAMTH pPACYETHl M CpPaBHUBATH
MOJIy4Y€HHOE 3HaUeHUe (PU3NYECKON BETMYUHBI C U3BECTHBIMU JAHHBIMU

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pPELIUTh IPH I[OMOIIX
bu3NYECKUX METOJOB, HCIOJIb3YySl OINMCAHHE MHCCIENOBaHUs, BBIIEIATh
IIPOBEPSIEMOE  NPEAINOJIOKEHHE, OLEHUBAaTh IPABWIBHOCTh  MOPSAJIKA




IMMPOBCACHU UCCIICA0OBaHNA, ACIaTh BBIBOABI

1.9

MPOBOAMTD OMBITHI 110 HAOTIOACHUIO GU3NYECKUX SIBICHUN WM (PU3UUECKIX
CBOWCTB Ten: (hOpMYIHPOBATh IMPOBEPSIEMbIE MPEANOI0KEHUS, COOMPAThH
YCTQHOBKY M3 IPEIJIOKEHHOTO0 00OpYyJIOBaHUS, OMHMCHIBATH XOJ OIBITA U
(GopMyIHpOBaThH BHIBOJIBI

1.10

BBINOJIHATH MPSIMbIE U3MEPEHUS C UCIOIb30BAHUEM AHAIOTOBBIX MPHOOPOB
U JTaTYUKOB (PU3MUECKUX BEJIWYMH, CPAaBHUBATh PE3YJIbTAaThl U3MEPEHHUH C
y4€TOM 331aHHOM aOCOIIOTHON OTPEIIHOCTH

MPOBOAMTH MCCIIEAOBAHUE 3aBUCUMOCTU OJHOW (PU3NYECKON BEIMUYUHBI OT
Opyrol ¢  HCIONBb30BAHHEM  NPSIMbIX  H3MEPEHM:  IUIaHUPOBATH
UCClIeIOBaHue, cOOUpaTh YCTAHOBKY M BBIMOJHATH H3MEPEHHUS, CIeays
NpeJIOKEHHOMY — IUIaHy,  (UKCHPOBAaTh  pe3yNbTaThl  MOJTYYEHHOU
3aBUCHUMOCTH B BHJIE TaONHIl U rpaduKOB, AETaTh BHIBOJBI 110 PE3yJIbTaTaM
UCCJIEI0BAHUS

1.12

MPOBOAUTH KOCBEHHbIE M3MEpeHUs (U3MUECKUX BEJIWYUH: IUIAHUPOBATH
U3MEpEeHUs, CcOOMpaTh  HKCIEPUMEHTAJbHYIO  YCTaHOBKY,  cJlemys
NPeI0KEHHOW HHCTPYKIMHU, U BBIYUCISATH 3HAYCHHE BETUYUHbI

1.13

coOJII01aTh MpaBWJIa TEXHUKH O€30MacHOCTH MpU padoTe ¢ J1abopaTOpPHBIM
o0opyoBaHuEM

1.14

XapakTepu3oBaTh MPHUHLUUIBl  JCHCTBUS ~ WM3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOH Ha MX ONMHUCAHHUSA, UCIOJB3YsS 3HAHHS O
CBOWCTBaX  (PU3MYECKUX SBICHMA M  HEOOXOAuUMBIE  (PHU3UUECKUE
3aKOHOMEPHOCTH

1.15

paCHOSHaBaTB HpOCTBIe TCXHHUYCCKHC yCTpOfICTBa nu I/IBMepHTGHBHBIe
HpI/I60pI:I II0 cXemMaM Hu CXCMAaTUYHBIM pI/ICyHKaM, COCTABJISITh CXCMBbI
BHGKTpI/I‘-IGCKI/IX I.[GHGI\/'I C IIOCJICI0OBATCIIbHBIM nu HapaJIJIeJIBHBIM
COCAUHCHHUEM JJICMCHTOB, pa3n1/1qa;1 yCJIOBHBIG 0603Ha‘-IeHI/I}I 3JIECMCHTOB
ANIEKTPUYECKUX LIeTeH

1.16

OPUBOANUTH  NpHUMEpPHl  (HAXOAMTh  HMHPOpPMAIMIO O  MpUMepax)
NPAaKTUYECKOTO HCIOJIb30BaHUS (U3UYECKHX 3HAHUH B IMOBCETHEBHOM
KHU3HU U1 oOecrieyeHns 0e30MacHOCTH MpH oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHSI 3/I0POBbS U COOJIOACHUS HOPM
9KOJIOTMYECKOTO MOBEACHNS B OKpYXKaIOIIeH cpene

1.17

OCYILIECTBIISATh TMOMCK HH(pOpMAIMU (UIUIECKOTO COJACPKAHUA B CETH
HHTepHeT, Ha OCHOBE UMEKIIUXCA 3HAHUW M IYTEM CpPaBHEHUs
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIIENATH MH(POPMALINIO, KOTOPask ABISETCS
IPOTHBOPEYMBON HIIM MOXKET ObITh HEJOCTOBEPHOM

1.18

WCIIOJIb30BaTh MPHU BBIMOJIHEHUU YYEOHBIX 3aJaHU HAYIHO-TIOMYJSIPHYIO
auTepaTypy (pU3UUEecKoro coaepiKaHus, CIIPABOYHBIC MAaTEPHUAIBI, PECYPCHI
cetu UMHTepHer, BIanerpb NpuUéMaMH KOHCIEKTUPOBAHHS  TEKCTa,
npeoOpazoBaHus HH(GOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co31aBaTh COOCTBEHHBIC MHCBMEHHBIE U KpaTKUC€ YCTHBIC COO6I_HCHI/I5[,




0000mas wHPOPMAIMIO W3 HECKOJbKUX HMCTOYHUKOB (DU3HUECKOTO
CoJlep’KaHusl, B TOM YKCie MyOIUYHO MPEACTABIATh PE3YJIbTaThl IPOSKTHON
WM UCCIIEIOBATENIbCKOM NESTEIIbHOCTH, IPU ATOM I'PaMOTHO UCIOJIB30BaTh
W3y4YEHHBI TOHATHHHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUICHHE MTpe3eHTalllel

1.20

OpY BBINOJIHEHUH YUYEOHBIX MPOEKTOB W HCCIENOBAaHUU (UBNYECKUX
IIPOLIECCOB paclpeAensiTh OOS3aHHOCTH B TpyIINe B COOTBETCTBHH C
MIOCTaBJICHHBIMM 33a4aMH, CJICIUThH 32 BBIIOJIHEHUEM IUIAHA JIEWCTBUM U
KOpPPEKTUpOBaTh €ro, AaJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKJIAaJ B
JIEATEIbHOCTh TPYIIbI, BRICTPANBATh KOMMYHHMKAaTUBHOE B3aUMOJICHCTBHE,
IPOSIBJISAS TOTOBHOCTD pa3pemiaTh KOH(IUKTHI




IMMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC
Kon Kon
IIpoBepsiemble 31€eMeHTHI COAePKAHMS
pa3jena  3JieMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KHHETHYECKOW TEOPUHU
6.1 cTpoeHust BemiectBa. Macca u pa3Mepbl MoneKkyl. ONBITHI,
' MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
6.2 Mopenu TBEPAOTO, >KUIAKOTO W Ta3000pa3HOTO COCTOSTHHI
) BenlectBa. Kpucrannuueckue u amopdusle Tena
6.3 OOBbsiCHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX Tel Ha
’ OCHOBE IMOJI0KEHUI MOJIEKYJIIPHOKUHETHYECKON TEOPUHU
6.4 CMaunBaHue U KaWUISPHbIE SIBICHUS
6.5 TermoBoe pacliupeHue U coxaTue
6.6 Temneparypa. CBs3b TeMmepaTypbl CO CKOPOCTbIO TEILIOBOTO
' JIBUKEHUS YaCTHIL]
6.7 Buytpennsis  sHeprus. CrnocoObl HW3MEHEHHsS BHYTPEHHEH
) SHEPruu: Terionepeaaya u CoBepIieHne padboThl
6 6.8 Bunel  temonepenauu:  TEMJIONPOBOAHOCTb,  KOHBEKLUSA,
U3IIy4eHHUE
6.9 KonuuectBo Tennorel. Y aenbpHas TEMI0EMKOCTD BELIECTBA
6.10 TennooOMeH M TEIUIOBOE paBHOBECHE. YPaBHEHHE TEILJIOBOTO
’ Oananca
6.11 [InaBneHue # OTBEpAEBAHHE KPUCTAUIMYECKUX BEIIECTB.
' VnenpHas TENiIo0Ta MIaBICHUs
[MapoobpazoBanue u koHaeHcanus. HWcmapenne. Kumenwue.
6.12 VY nenbHas TeIuIoTa napooOpazoBaHMUsL. 3aBUCUMOCTh
TEMIEPATYPhI KUTIEHUS! OT aTMOC(HEPHOTO JaBICHHUS
6.13 Brnaxnocts BO3myxa
6.14 OHeprus TOIMBa. Y IeJIbHas TEIJIOTa CrOPaHUs
[Tpuntuner padoter TemmoBbix asurareneit KIIJ[ TtermoBoro
6.15 nBurarens. TermioBble JBUTATeNM M 3alIUTa OKPYKAIOIIEH
cpenbl
6.16 3aKOH COXpaHEHUsS W TMPEBpalleHUs SHEPTrUUM B TEIJIOBBIX




nporeccax

6.17

[IpakTrueckue pabOTHI:
OnbITEl IO OOHAPYKEHUIO NEHCTBUS CHI MOJIEKYJISIPHOTO
IMPUTAKCHU.
OnpITHl 110 BBIPAIIMBAaHUIO KPUCTAJJIOB MOBAapEHHOM COJU
WK caxapa.
OnpITEl 1O HAOJIIOACHUIO TEIUIOBOTO PACIIUPEHUS Ta30B,

JKUJIKOCTEH U TBEPABIX TElL.

Omnpenenenue JaBleHUs BO3yXa B OaJIOHE MINPUIIA.

OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTbH  JIABJICHMS
BO3/lyXa OT €r0 00bEMAa U HATPEBAHUS WIIH OXJIQKICHUSI.

IIpoBepka THUNOTE3BI JIMHEWHOW 3aBUCUMOCTH JUIMHBI
CTONOWKA JKUIKOCTH B  TEPMOMETPHUYECKOH TpyOKe OT

TEMIIEpaTyphl.

Habnronenne w3MeHEHHS BHYTPEHHEW SHEPrHHM Tela B

pe3ynbTare Temionepeaadn u paboThl BHEIIHUX CHJI.

I/ICCJ'IGI[OBaHI/Ie SIBJICHHS TEINIOOOMEHA npru CMCIIMBAHUUA

XOJIOTHOW U TOPSTYEH BOJIBI.

OnpeneneHre KOJIWYECTBA TEIIOTHI, MOJTYYEHHOTO BOJIOM
U TEII0O0OMEHE C HarpeThIM METAJUTMYECKUM ITUITHHIPOM.

Ornpenernenne yaelbHOU TEIIIOEMKOCTH BELIECTBA.

HccnenoBanue npoliiecca UCapeHus.

OrnpezenieHrie OTHOCUTENBHOM BIIaKHOCTH BO3/TyXa.

OnpeneneHne yeabHOW TEIUIOTHI IJIaBJICHUS JIbJA.

6.18

(DI/I?)I/I‘ICCKI/IG SABJICHHUA B HpI/IpO,Z[e: HOBerHOCTHOG HaTsKCHUC U
KaHI/IHHHpHBIe SABJICHHUA B HpI/IpO,Z[e, KpI/ICTaJIJIBI B HpHpoz[e,
uznyuenue CoJjHIIA, 3aMep3aHUe BOJOEMOB, MOPCKHE OpH3BI;
o0Opa3oBaHUE pOCHI, TYMaHa, HHES, CHETa.

6.19

Texnuueckue YCTpOMCTBA: KaIUJUIAPBI, [IPUMEPBHI
UCIIOJI30BAaHUs KPUCTAJUIOB, KUAKOCTHBIM TEPMOMETP, AATUUK
TEMIIEpaTypbl,  TEPMOC, CUCTEMa  OTOIUICHUA  JOMOB,
TUTPOMETPBI, IICUXPOMETp, TMapoBas TypOWHA, JBUTATENb
BHYTPEHHETO CTOpaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanus Tei. [[Ba poaa 3IeKTpUUeCcKuX 3apsioB
B3aumoneiictBue  3apsbkeHHbIX  Tel.  3akoH — Kymona

7.2 (3aBUCUMOCTHh CHWJIBI B3aUMOJICHCTBUSL 3apsDKEHHBIX TET OT
BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMu)
OnekTpuyeckoe nojie. Hanpspk€HHOCTh 3JIEKTPUYECKOrO MOJIA.

7.3 [IpuHIITT ~ Cymepro3WIuu  SJEKTpUYeCKHX  moyied  (Ha
KaueCTBEHHOM YPOBHE)

74 Hocurenu BIIEKTPUUYECKUX 3apsa0B. DJIeMEeHTapHbIN

anekTpudeckuil 3apsia. Ctpoenune aroma. IIpoBogHMKHM U




JIADIIEKTPUKHU

7.5

3aKOH COXpaHEHUs DIIEKTPUIECKOTO 3apsia

7.6

DNEeKTPUUECKUI TOK. Ycenosus CYyILLIECTBOBAHUSA
JNEKTPUYECKOr0 TOKA. ICTOYHMKM TOCTOSTHHOTO TOKa

7.7

JIecTBHUSL  DIIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHYECKOE,
MarHUTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax

7.8

OnekTpuyeckas uenb. Cuiia Toka. DIEKTPUIECKOE HAMPSHKEHUE

7.9

ComnpoTHBI€HUE TMPOBOJHUKA. YJEIbHOE COMNPOTUBJICHUE
BEILECTBA

7.10

3akoH Oma 1S ydacTKa Lenu

7.11

[TocnenoBarenbHOE M MapaICIbBHOE COSTMHEHUE TIPOBOTHHUKOB

7.12

PaboTa ¥ MOIIHOCTH ANIEKTPUYECKOrO TOKa. 3akoH Jlxoyms —
Jlenna

7.13

DNEeKTpUYECKHUEe LIETH U MOTPEOUTENN 3JIEKTPUUECKON IHEPrUU
B ObITy. KOpoTKoe 3aMbikaHue

7.14

ITocTosiHHBIE MAarHuThbl. B3aumonaelicTBue MOCTOSTHHEBIX
MarduToB

7.15

MarautHoe nojie. MaruuTHOE 110JI€ 3EMIA M €r0 3HAUEHUE I
JKA3HU HaA 3emiie

7.16

OnbiT Opcrena. MarHuTHOe TOJIE€  JJIEKTPUYECKOrO TOKa.
[IprMeHeHne IeKTPOMAarHuTOB B TEXHUKE

7.17

JlelicTBU€ MAarHMUTHOTO IO HA NPOBOAHUK C TOKOM.
DNeKTpoABUTaTeNlb  MOCTOSIHHOTO  Toka. Vcmonb3oBaHue
BJIEKTPOJIBUTATENEl B TEXHUYECKUX YCTPOMCTBAX MW Ha
TpaHCIOpTE

7.18

Oneitel ®apanes. SIBneHue >IEKTPOMAarHUTHON WHIYKIUH.
IIpaBuio Jlenna

7.19

Onektporedeparop. CmocoObl TOMY4EHHs]  AICKTPUUICCKOM
DHEPruM. DJICKTPOCTAHIIMH HAa BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTrUu

7.20

[IpakTrueckue pabOTHI:

OnbITel 10 HAOTIOAECHUIO JIEKTPU3ALUHU TeI UHAYKLIUEH U Ipu
CONIPUKOCHOBECHHH.

HccnenoBanue NeiCTBUS 3JIEKTPUUECKOTO MOJIS HAa IPOBOJAHUKHU
U TUDJIEKTPUKH.

CO6opxka 1 mpoBepKa padOThI IIEKTPUIECKON LIEMH MOCTOSHHOTO
TOKA.

M3MepeHue U peryInpoBaHHe CUIIBI TOKA.

H3mepeHue U peryInpoBaHue HAIIPSHKCHHUS.

HccnenoBanve 3aBUCHUMOCTH CHJIBI TOKA, MIYILErO 4epes
PE3UCTOp, OT CONPOTHBIEHUS DPE3UCTOpPAa M HANPSDKCHHS Ha




pe3ucrope.

OnpIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JJIEKTPUUYECKOIO
COMPOTUBIIEHUS TMPOBOJAHMKA OT €ro JUIMHBI, IJIOLIAAH
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

IIpoBepka npaBuia CJIO’KEHUS HanpsKeHU ! npu
IIOCJIEI0BATENbHOM COEJUHEHUM ABYX pe3nuctopoB. [Iposepka
npasujia 1jid CHJIBI TOKa IPpU MapajlJiCJIbLHOM COCIUHCHUU
pesuctopoB. OmnpeneneHue padOThl HIEKTPUYECKOTO TOKa,
uaymero  yepes  pesucrop.  OmpeznenceHue  MOIIHOCTH
ANIEKTPUYECKOTO  TOKa,  BBIACISIEMOW  HAa  PE3UCTOpE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HIYILIErO Yepe3
JaMIIOYKy, OT HanpsbkeHuss Ha Hed. Omnpenenenue KII/]
HarpeBaTend. lccnepoBaHWe MAarHUTHOTO —B3aWMOJAEWUCTBHUSA
MOCTOSIHHBIX ~ MarHuToB.  M3yyeHMe  MarHMTHOTO  IOJIS
IMMOCTOAHHBIX MAr"vuTOB IIPU HUX OGBGI[I/IHQHI/II/I U pPasaciICHUM.
HccnenoBanue NeNCTBUS 3JIEKTPUYECKOrO0 TOKAa HA MAarHUTHYIO
CTPCIIKY. OHBITI:I, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTL CHJIbI
BBaHMOﬂeﬁCTBHH KaTyllKyu ¢ TOKOM U MariuTa OT CHUJIblI TOKa U
HampaBJIieHUss TOKa B  Karymke. V3ydeHue JelcCTBUA
MarHUTHOTO I0JIA Ha TPOBOJIHUK ¢ TokoM. KoHcTpyupoBanue u
n3ydeHue paboTel anekTponsuratens. W3mepenwme  KIIJ
3EKTPOABUTATENbHON YCTaHOBKU. OMBITHI MO HUCCIIEIOBAHUIO
SABJICHUS SHGKTpOMaFHI/ITHOfI HWHAYKIWH: HUCCIICAOBAHUC
U3MEHEHUH 3HaUCHUS U HaIlpaBJICHHUA UHAYKIIUOHHOI'O TOKa

Ouznyeckue SBICHUS B MPUPOJE: SJICKTPUUECKUE SIBICHUS B
atMocdepe, 3JIEKTPUUECTBO JKHUBBIX OPraHU3MOB, MarHUTHOE

7.2 nosie 3emud, Apeid IMOTI0COB, POJIb MArHUTHOTO TIOJS JIJIs
JKU3HU Ha 3€MJI€, MOJIAPHOC CUAHUC
TexHuueckue  yCTpOMCTBA: BJIEKTPOCKOTI, aMIIepMETD,
BOJIbTMETP, PEOCTaT, CUETYMK DIJIEKTPUUYECKOW HHEpPruw,
79 3JIEKTPOOCBETUTEIILHBIE puoopHI, HarpeBaTesIbHbIE
’ AJIEKTPOTPUOOPHI (mpumepsl), AIEKTPUIECCKHE
MMpEeaAOXpPaHUTCIIN, OJICKTPOMArHmT, SJICKTPOABUIATCIIb

MMOCTOAHHOI'O TOKA, TCHEPATOP MOCTOSHHOI'O TOKa




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepsieMoOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0a30B0ro
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0
o0urero oopazoBanus Ha ocHoBe PI'OC

[Tonumanue ponu (U3MKKM B HAY4HOH KapTWHE MHUPA; cPOPMUPOBAHHOCTh
0a30BbIX TMPEJCTABICHUNW O 3aKOHOMEPHOM CBSI3M W ITO3HABAEMOCTH
ABIICHUA  TPUPOABI, O  PpOJM  OSKCIEepuMeHTa B  (usuke, o0
cucreMooOpasyomeil poiu (U3MKA B Pa3sBUTHM €CTECTBEHHBIX HaYK,
TEXHUKA M TEXHOJOTHH, 00 3BOMIOUMU (PU3MUYECKUX 3HAHMHA U HUX POJIM B
LIEJIOCTHOM €CTECTBEHHOHAY4YHOW KapTHHE MHPA, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH, OOBICHEHHE MPOIECCOB
OKpPY’KaroIllero Mupa, pa3BUTHE TEXHUKHU U TEXHOJIOTHH

3HaHUSA O BHJAX MaTepuH (BEIIECTBO W TOJIE), O JIBIKCHHH Kak criocobe
CYIIECTBOBaHMS MaTepuu, 00 aTOMHO-MOJEKYJISPHOH TEOPUH CTPOCHHS
BEIIECTBA, O (PU3NYECKON CYITHOCTH SIBICHUN MPHUPOAbI (MEXaHHUYECKHX,
TCIIJIOBBIX, 3JICKTPOMArHUTHBIX U KBaHTOBBIX); YMCHUC pa3jinvyaThb SABJICHUS
o OINHUCAHHUIO HUX XAPAKTCPHLIX CBOIMCTB H Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JNaHHOe (hU3MYecKoe SIBJICHHWE; YMEHHE Pacro3HaBaTh
NPOSIBJICHUE HW3YYEHHBIX (U3WYECKUX SIBICHHA B OKPYXAIOIIEM MHUDE,
BBIJICIISISI X CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)

Brnagenne ocHoBaMM MOHSATHIHOIO ammapaTa ¥ CHUMBOJIMYECKOTO S3BIKA
(¢U3UKM W UCHOJb30BaHUE MX Ui pElICHHs Y4eOHBIX 3a/1ad; yMEHHE
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKHUE SIBICHHUS U IPOLIECCHI,
UCHOJB3YS (PyH/IaMEHTAIbHbBIE H SMIIUPUUECKHUE 3aKOHBI

YMeHue onuchiBaTh M3y4eHHBIC CBOWCTBA Tel W (DU3WYECKHUE SBICHHUS,
UCTIONB3YS PUBNUYECKUE BETHUUHBI

BraneHre ocHOBaMH METO/IOB HAYYHOTO IMO3HAHUS C YIETOM COOIFOICHUS
npaBujI 6e30macHoOro Tpyaa: HabmoneHne PU3nIECKux SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPaTh HSKCHEPUMEHTAIbHYIO YCTAaHOBKY U3
JAaHHOTO Habopa 00OpYAOBaHUS 1O MHCTPYKLIMHU, OMUCHIBATH XOJ OMbITA U
3aIMCBIBATh €TO PE3YIbTaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBCACHUC IMPAMBIX W KOCBCHHBIX H3MepeHHﬁ (bI/IBI/I‘IeCKI/IX BCIIMYHNH:
YMEHHE  TUIAHUPOBATh  M3MEPEHHS,  CaMOCTOSTEIILHO  cOoOMparth
OKCIEPUMEHTATIPHYIO YCTAaHOBKY TI0 WHCTPYKIIMW, BBIYHCIISATH 3HAYCHHE
BEJIMYMHBI M aHAIM3UPOBATH TOYYCHHBIC PE3YJIbTAThl C YIETOM 3aJaHHON
MIOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;

IMPOBCACHUC HECJIOKHBIX SKCIICPUMCHTAJIbHBIX HCCHGHOBaHHﬁ;
CaMOCTOSITENILHO COOMPATh SKCIEPUMEHTAILHYIO YCTAHOBKY M IPOBOJUTH
HCCICAOBAHUC MO HUHCTPYKIHHU, NPCACTABIIATH IMOJTYYCHHLIC 3aBUCUMOCTU




¢u3nueckux BEIMYMH B BUAe TaOMMI W TpauKOB, YYUTHIBAThH
HOTPENTHOCTH, JIeJIaTh BBIBOJIBI IO PE3yIbTaTaM MCCIIeIOBAHUS

[TonnMaHue XapakTEepHBIX CBOMCTB (hU3MUYECKHX Mojenell (MarepuanbHas
TOYKa, a0COJIOTHO TBEPAOE TEJNO, MOJENU CTPOCHHUS Ta30B, KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHAas MOJEIb aroMa, HYKJIOHHAs MOJEIb aTOMHOIO
S7Ipa) U YMEHUE PUMEHATD UX IJIs1 OObSICHEHUS (PU3MUECKUX POIIECCOB

YMeHnue 00bACHATh (U3NYECKUE MPOIIECChl U CBOWCTBA TEJ, B TOM UHUCIE U
B KOHTEKCTE CHUTyallM MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBIIATD MMPUIUHHO-CJICACTBCHHBIC CBA3HU n CTPOUTH
OoOBsICHEHHE C OMOpPOM Ha M3y4YCHHBIC CBOWCTBA (DM3MYECKHUX SIBICHHI,
dusznyecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJICTTH

YMenue pemath pacuéTHbIe 3a1a4n (Ha 6a3e 2 — 3 ypaBHEHHI ), UCTIOJIB3YS
3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3MUECKUE BETUYMHBI, B YACTHOCTH,
3aMMChIBaTh KPAaTKOE YCIOBUE 3aJ[aud, BBIABIATH HEJOCTAIOLINE JAaHHBIE,
BBIOMpPATh 3aKOHBI U (GOPMYNbI, HEOOXOAMMBIE M €€ pelIeHus,
UCIIOJIb30BaTh CIIPAaBOYHBIC JaHHBIC, NMPOBOAMTH PACYETHl U OIICHHUBATh
PEATMCTHYHOCTD TOJYYCHHOTO 3HaueHHs (PU3NYECKOW BETMYMHBI, YMEHHE
OIIPEIETATh Pa3MEPHOCTh (DU3NYECKOW BEIMYMHBI, MOJTYYCHHOW mpHU
peLIeHNH 3a1a91

YMeHHe XapakTepu30BaTh IPUHLUIIBI JEUCTBUSA TEXHUUECKUX YCTPOUCTB, B
TOM 4YHuCJIe OBITOBBIX MPUOOPOB, W TPOMBIIUICHHBIX TEXHOJIOTHMUYECKHX
IPOILIECCOB 110 UX ONMMCAHUIO, HCIOJb3Ysl 3HAHUS O CBOMCTBAX (PM3NYECKUX
SIBJICHHH ¥ HEOOXO0IMMBIE (PU3HYECKUE 3aKOHOMEPHOCTH

10

YMeHue UCHOoNb30BaTh 3HAHUSA O (U3NYECKUX SIBICHHUSIX B IOBCEIHEBHOU
KHU3HH JUId oOecriedeHus Oe30MacHOCTH NpU OOpaIleHud ¢ OBITOBBIMHU
npubopaMu M TEXHHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3JI0POBbS M
COOIOEHUSI HOPM SKOJIOTHYECKOTO TOBEACHUS B OKpYJKAaloOIIeH cpene;
NOHMMaHHE HEOOXOAWMOCTH NPUMEHEHHS JOCTI)KEHUH OQU3UKH U
TEXHOJIOTUH JUIS PAIlHOHATBHOTO MPUPOIOTIOIH30BAHUS

11

OnbIT mOMCKa, MpeoOpa3oBaHMsT W MPEICTaBICHHs  UHPOpPMALUU
(GU3MYECKOTO  CONepKaHUsT C  HWCIOJIb30BaHWEM  WH(OpMaIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTM; YMEHHUE OILICHUBAaTh JIOCTOBEPHOCTH
MOJIYYCHHOW  MH(POpMalMM HAa OCHOBE HWMEIOIIMXCA 3HAHUH W
JOTIOTHUTEIBHBIX MCTOYHHKOB; YMEHHE HCIOJIb30BaTh IPH BBINOJIHEHUU
yueOHBIX 3a/JlaHuil  HAy4YHO-TIONMYJSPHYIO  JIUTEeparypy (usmdeckoro
COJIepKaHus, CIIPAaBOYHbIE MaTepHalbl, pecypchl cetu MHTepHeT; BlaaeHue
0a30BbIMH HaBbIKaMM IpeoOpa3zoBaHMUs MH(OpMAIMM W3 OIHON 3HAKOBOM
CHCTEMBl B JpPYIyl0; YMEHHE CO37aBaTb COOCTBEHHBIC IHCHMEHHbBIE U
yCTHBIE COOOIICHUS HAa OCHOBE HH(OPMAITUU U3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBbBIX HA OI'D
11O ®PU3UKE

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

Kong
1 MEXAHUWYECKMUME ABJIEHUA
11 Mexanundeckoe aBmxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
’ TIBUKEHUS
PaBHOoMepHOEe W HepaBHOMepHOe nBWxkeHue. Cpemnsis ckopoctb. Dopmyna s
1.2 BBIYMCIIEHMS CpEIHEH CKOPOCTH: V = S/t
PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE. 3aBUCUMOCTh KOOPAMHATHI T€Jla OT BPEMEHHU
B CJIy4ae PaBHOMEPHOTO MPSIMOJIUHEHHOTO JBUKEHUS:
L3 x(f)=x,+ut
I'padbukm 3aBUCHMOCTH OT BpPEMEHU IS TPOCKIUU CKOPOCTH, TPOCKIUU
nepeMeIieHus, MyTu, KOOPAUHATHI TPU PABHOMEPHOM IPSIMOJIMHEMHOM JIBUXKEHUU
3aBUCMMOCTh KOOpPJIMHATBI Tella OT BpPEMEHM B Clydyae pPaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO JIBH>KEHHUSL:
!Q
Sf)=vo, *I+ay* =
-
DopMyInbl TSl MPOEKIMK MEPEMEIICHUS, TPOCKIIMA CKOPOCTH U MPOCKIIUN YCKOPECHHS
MpU PAaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 .Sx(r)=vﬂx-r+ax-?.
U_\'('f) =Upy T4, 1,
a. (f)=cast,
Ul.‘c‘ - Ul.'cL zzaxsr
['padpyiku 3aBUCUMOCTH OT BPEMEHH JIsi MTPOCKIIUU YCKOPEHHUS, MPOCKIIUU CKOPOCTH,
MPOCKIIMN TIEPEMEIIECHUs, KOOPAWHATHI TIPH PABHOYCKOPEHHOM MPSIMOJUHEHHOM
JIBWKEHUN
CBoOonmuoe manenue. Dopmysbl, OMHCHIBaIOIME CBOOOAHOE TMAJCHHE Tela IIo
15 BEPTUKAIN (IBW)KEHUE Teja BHU3 WJIM BBEPX OTHOCUTEIBHO MOBEPXHOCTH 3€MJIN).
' ['padpyiku 3aBUCUMOCTH OT BpEMEHU TSl MPOEKIIMKM YCKOPEHUSI, TTPOCKITUU CKOPOCTH U
KOOPJIMHATHI TPU CBOOOHOM ITaJICHUH TEJIa TI0 BEPTUKATH
CkopocTh paBHOMEPHOTO JIBH>KEHHS Tella 10 OKpY)HOCTH. HampapiieHre ckopocTH.
1.6 @opMmyna a1 BBIYUCICHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTH M TMEPUO]

oOpareHus:




LentpocTpemutenbHoe yckopenue. Hampapienne HeHTpOCTPEMUTENBHOIO YCKOPEHHUS.
®opmyrna sl BHIYUCICHUS] YCKOPEHUS:

2
_
“ R
dopmyia, CBSI3bIBAIONIAs IEPUOJT M YACTOTY OOpaleHHUS:
v = 1
T

Macca. I1notHocts Bewmecta. @opmyia A BBIYUCICHUS ITIOTHOCTH:

_m

1.7 V
1.8 | Cuna— BekropHas ¢pusuueckas BenuynHa. CIoXeHUe Cuil
1.9  SBnenue unepuuu. [lepsoiit 3akon HeroToHa
Bropoii 3akoH HeroToHa:
1.10 F=m-a
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TENO
Bzaumopeiicteue Ten. Tperuit 3akoH HproToHa:
1.11 F p I _F-l—yz
TpeHne mokos M TpeHHE CKOJIbKeHus. PopMyna s BBIYMCIECHUS MOJYJS CHIIBI
TPEHMSI CKOJIbKECHHUS:
F_=n-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue aedpopMmaiuu. 3aKkoH ynpyroit aegopmaruu
(3akoH 'yka):
1.13 F=k-Al
1.14 | BcemupHoe TAroTeHHE. 3aKOH BCEMUPHOTO TATOTEHUS:




My - M,
F=g.—1 2

I'L
Cwita TsbkecTd. Y CKOpeHHe CBOOOIHOTO TafCHUSI.

®dopMyna 17151 BBIYUCIICHHS CHITBI TSHKECTH BOJIM3U oBepxHOCTH 3emun: F = mg.
JBuwxenue mnanet Bokpyr Conuua. [lepBas kocMuueckast ckopocts. HeBecomocTs 1

HepErpy3Ku

1.15

Nmmynbe Tenna — BeKTopHas (pu3uvecKas BeTnIrHa.
P=mi

Nmnynsc cucremsl tein. M3menenue ummyibca. IMmyinbsce cumsl

1.16

3aK0H COXpaHEHUs UMITYJIbCA I 3aMKHYTON CHCTEMBI TEII:
D=myUy +m, U, =const

PeakTuBHOE IBHKEHUE

1.17

Mexanuueckast paborta. @opmyna asisi BBIMUCICHHUS paOOThI CHIIBL:

A=Fscosct

Mexanuueckas MOIIHOCTE:

N=24
I

1.18

Kunerndeckas u noreHuuanbHas sHeprus. @opMyiia 11 BBIYACICHUS KHHETHYECKON
SHEPruu:

2
TeopeMa o kuHeTH4ecKkou s3Heprun. Popmyra 1 BHIYUCICHNUS OTCHIMAIBHON
SHEPruy Tela, MOJHATOTO
HaJa 3eMIIEN:

E,=mgh

1.19

MexaHudeckasi SHEPTHs:
E=E.,+E »
3aKOH COXpaHEHUsI MEXaHUYECKOHM sHeprun. PopMyia JijIsl 3aKOHA COXPAHECHUS

MEXaHUYECKON YHEPIUU B OTCYTCTBUE CWJI TpeHUs: E = const.
[IpeBpamieHue MexaHU4ECKON SHEPTUU IIPU HAIMYUU CUJIbI TPEHUS.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Poruar. MomenTt cuitel: M - Fl.
VYcnoBue paBHOBECHUS pblyara:




M +M, +..=0
[ToaBuxHBIN 1 HeTOABKHBIN O0510KU. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnan

A‘S&TIZE"IH

1.21

JlaBiienue TBEpIOTO TENA.
d)opMyJIa JJI BBIYHUCJIICHHUSA JAaBJICHUA TBép[[OI‘O TCJa:
F
P=-
JlaBiieHue ra3a. ATMOC(epHOE NaBICHUE.
FHI[pOCTaTquCKOG AABJICHUC BHYTPU KUIKOCTHU.
dopMyia 11 BBIYMCIICHUS NABJICHUS] BHYTPU KUIKOCTH:

DP=pgh+p_,

1.22

3axoH [lackans. I'mapaBaudeckuii npecc

1.23

3akon Apxumena. @opMyna miig onpeaeaeHus BHITATKUBAIOMICH CUJIIbI, TEHCTBYIOLIEH
Ha TeJIO, MOTPY>KEHHOE B KUJKOCTh WJIH Ta3:

F_jlm_ =pgV

YcnoBue nnaBanus Tena. [lmaBanue CYI0B M BO3QYyXOILIaBaHUEC

1.24

Mexanuueckue KonebaHus. AMIUIMTYJA, MEPUOA M dYacToTa KojeOaHuil. dopmyna,
CBSI3bIBAIOILAS YACTOTY U MEPHO/] KOJIeOaHMIA:

v L
T

1.25

MaremaTtuueckuii HW  TOPYKUHHBIA  MasTHUKU. [IpeBpaiieHue sSHeprud  mOpu
K0J1e0aTeIbHOM JABM)KEHUU

1.26

3aryxatomue konebanus. Beinyxennsie konebanus. Pezonanc

1.27

Mexanudeckre BoJHBL. [IpogosibHbIE U MONIepedyHble BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacnpoCcTpaHeHusl BOJIHBL:

h=v-T

1.28

3Byk. ['poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha TPAHUIE ABYX
cpen. Uudpa3Byk u ynbpTpasByk

1.29

IIpaxmuueckue pabomul

W3mepenue cpeHel INIOTHOCTH BELIECTBA; ApXUMENOBOU CHUIIBL; KECTKOCTHU MPYKUHBL;
K03(ppULIMEHTa TPEHUS CKOJIBKEHUS; paOOThI CHJIbI TPEHHUS, CHJIBl YIIPYTOCTH; CpEeIHEN
CKOpOCTH JBI)KEHHSI OpycKa IO HAKJIOHHOM IUIOCKOCTH; YCKOpeHHs Opycka IpH
JBYDKEHUM 110 HAKJIOHHOW  IUIOCKOCTH; 4acTOThl M Iepuoja  KojeOaHui
MaTeMaTHYeCKOro MasiTHUKA; 4acTOThI U NEPUOAA KOJIEOaHUH NMPYKUHHOTO MasiTHUKA;




MOMEHTa CHJIbI, JACHCTBYIOIIETO HA pbIYar; padOThl CHUJIBI YIPYrOCTH MPU TOABEME
rpy3a ¢ MOMOIIBIO HETIOABMKHOTO OJI0Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a
C TIOMOIIIBIO TOJBUKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOU CHIIBI OT 00bEMa OTPY)KEHHOW YacTH Tela
U OT TUIOTHOCTH >KUJKOCTH; HE3aBUCHUMOCTH BBITQJIKMBAIOLIEH CHJIBI OT MAaccChl Tena;
CUJIbI TPCHHUA CKOJIBXXCHHUSA OT CHUJIBI HOPMAJIBHOTO JABJICHUA W OT pOJa MOBCPXHOCTH,
CHJIBI YIPYTOCTH, BO3HUKAIOLIEH B MpPYXHHE, OT CTENEHH AedopMaluyd MPYKUHBL
YCKOpeHUsl OpyCKa OT yria HakJOHAa HaIpaBJISIONICH; mepuoaa (4acToThl) KoeOaHui
HUTAHOI'O MassTHUKa OT JJIMHBI HUTH; TICpHUOLA KO.H€6aHI/II‘/JI MNPpY>XUHHOI'O MasATHUKA OT
Macchl Tpy3a U KECTKOCTU TMPYKUHBI, HCCIEIOBAHUE HE3aBUCUMOCTH TIIE€pHOJIa
KoJie0aHUN HUTSHOTO MasTHHUKAa OT Macchl rpy3a. [IpoBepka ycloBUs paBHOBECHS
phluara

Duszuueckue A61eHUs 6 npupode. MPUMEPHI IBHKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU B
JKUBOU U HEKUBOU IPUPOJIE, ACUCTBUE CUJIbI TPEHUS B IIPUPOAC U TEXHUKE, IIPUIIUBBI U
OTIUBBI, JBHKeHUE IUIaHET COJIHEYHOW CHUCTEMBI, PEAKTUBHOE [BHKCHUE >KHBBIX

1.30 OpPraHU3MOB, PblYaru B TeJI€ YeJOBeKa, BIMSHUE aTMOC(EpHOro TaBICHUS Ha >KUBOM
OpraHu3M, IUIaBaHUE pbIO, BOCIPHUSATHE 3BYKOB JKMBOTHBIMHU, 3EMIIETpSICEHUE,
CEHCMUYECKHE BOJIHBI, IlyHAMH, 9XO
TexHuueckue ycmpoticmea: CHUJOMETpP, JaTUYUKU TIOJOXKEHHUS, PpACCTOSHUSA U
YCKOPEHUS, JUHAMOMETP, MOJIIUITHUKH, PAKETBI, pblYar, NOJABM>KHBIA M HEMOIBH>KHBIN

1.31 | 6yoku, HAKJIOHHAS MJIOCKOCTh, MPOCThIE MEXAHU3MBI B OBITY, COOOIIAIOIINECS COCY/IbI,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMUECKHM ITpecc, MAaHOMETP, OapOMeTp, BHICOTOMED,
MOPIIHEBOW HACOC, APEOMETP, IXO0JIOT, CIIOJIb30BAHNE YIBTPa3BYKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOECHUSI BELIECTBA.

2.1 Mopgenu  TBEPHOrO, KUAKOTO W ra3oo0pa3HOrO0  COCTOSHUM  BEIIeCTBa.
Kpucramnudeckue u amopdHsie Tena

9 JBm>xenue vactull BemecTBa. CBs3b CKOPOCTH JIBHKEHHUSI YACTHUI[ C TEMIIEPATYpPOil.

’ bpoyHoBckoe nBxenue, muddy3us

2.3 CMauuBaHME U KaNWUISIPHBIE SABJICHUS

2.4 | TennoBoe pacHIMPEHUE U CKATHE

2.5 TermnoBoe paBHOBECUE

6 BryTtpennsisa sHeprus. Pabora u temonepenada kak crocoObl M3MEHEHUSI BHYTPEHHEH

' SHEPruu

2.7 Buasl Temonepenaydn: TEmIONPOBOIHOCTb, KOHBEKIIHS, U3JTyYEHUE
HarpeBanue u oxnaxaenue tei. KoauuecTBo TEMIoThL. Y AelibHAs TEMIOEMKOCTD:

2 0=am(ty-1)
3aKOH COXpaHEeHHsI SHEPTUHU B TEIIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOro OaaHca:

2.9 Ql +Q;3 1 =0

2.10  Hcnapenue u KoHJeHcalus. I3MeHeHne BHYTPEHHEN YHEPTUH B MPOIECCE UCTIAPECHUS




U KoHAeHcanuu. Kunenne s®uakocTu. Y aenpHas Teriora napoodpasoBanus: L = O/m

2.11  BnaxHocCTbh BO31yXa
[InaBnenue n kpucrammsauus. M3MeHeHre BHYTpEHHEW DSHEPrUM IPU IUIABICHUU U
KpUCTAJUIM3alUU. Y JeNIbHAS TEIUIOTA TUIABJICHUS:
2.12 Q
A m
’ 13 BHyTpeHHsI 3HEprusi CropaHvs TOILIMBA. Y IeJbHAs TEIUIOTA CrOpaHus TOIUIMBA: ¢ =
) O/m
2.14  Ilpunanumnel paboTs! TemaoBsix Asurateneid. KITJ[ remmoBoro aurarens
Ilpakxmuueckue pabomul
N3mepenne yaenbHONM TEIUIOEMKOCTM METAJUIMYECKOTO LIWJIMHApPA; KOJWYECTBa
TEIUIOTHI, MOJIYYEHHOT'O BOJON KOMHATHOW TeMmIepaTypbl (PMKCHPOBAHHOM MaccChl, B
)15 KOTOPYIO OMYIIEH HarpeThlil LUIWHJIP; KOJUYECTBA TEIUIOThI, OTIAHHOI'O HAarpeThIM
) HUJIUHAPOM, NOCIIE ONYCKAaHUs €ro B BOJAY KOMHATHOW TEMIIEpATypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/lyXa; YACJIbHOM TEIUIOTHI IUIaBJICHU Jibja. VMccnenoBanue u3MeHeHUs
TEMIEpaTypbl BOJBI MpPH PA3IUYHBIX YCIOBUSX; SBJIECHUS TeIIOOOMEHa MpHU
CMELIMBAaHUM XOJIOJHOM U ropsiuel BOJBI; MPOLECCa UCTIAPEHUS
Qusuueckue a61enusi 8 npupooe: TOBEPXHOCTHOE HATSXKEHUE U KaWJUIAPHBIC SIBJICHUS
2.16 B mpupoxae, KpucTauibl B mpupoiae, usnydeHue CoiHIla, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pazoBaHUe pOChl, TyMaHa, WHesl, CHera
TexHuueckue ycmpoticmea: KanWwuIApbl, TMPUMEPHl HCIOJIb30BaHUS KPUCTAJUIOB,
2.17  XKUAKOCTHBIM TEPMOMETp, AATUYUK TEMIEPATYphl, TEPMOC, CUCTEMA OTOILICHHUS JIOMOB,
TUTPOMETPBI, ICHXPOMETP, NapoBas TypOMHA, TBUTATEIh BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnekTpusanusd Tei. [[Ba Buja aIeKTpUUeCKUX 3apsioB
3.2 = BsaumopelicTBuE 3apsKEHHBIX Tel. 3akoH KynoHa
33 3aKOH COXpaHEHHMS JIEKTPUUECKOTO 3apsiaa
34 Onektpuueckoe  none.  Hampsx€HHocTs  anekrpuyeckoro  momst.  [IpuHiun
' CYNEPIIO3UIUH JIEKTPUUECKHUX I0JIeH (Ha KaYeCTBEHHOM YPOBHE)
15 Hocurenu  snextpuyeckux  3apsaoB. JIefcTBHE  DIEKTPUYECKOro MO  Ha
’ 3JeKTpUYECKUe 3apsabl. [IpOBOHUKY U TUANEKTPUKH
[TocTostHHBIN 3nekTpuueckuil Tok. JleWcTBus siexkTpuyeckoro Ttoka. Cuina Toka.
3.6 = Hampsxenue.
I=q/t,U=A4/q
37 DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COMTPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma a1 yyacTka anektpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COEIMHEHHE POBOAHUKOB:
3.9

1,=1,. U=U,+U,. R=R,+R,




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PAaBHOI'O COIMMPOTHUBIICHUSA:

U=Ug:I=I+I;R=2.
- = )

e

CMenaHHbIE COCAUHCHUA MMPOBOAHHUKOB

3.10  PaGota u MOIIHOCTH ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH Jxxoyns — Jlenna:
3.11 0-1 2 Rt
312 OmneiT Opcrena. MarHuTHOE 10JI€ MPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM MarHUTHOMN
' WHIYKIHN
3.13 | MarguTtHoe noJjie MOCTOSHHOT0 MaruuTta. B3anMoaelicTBUE IIOCTOSIHHBIX MArHUTOB
3.14 | JleiicTBMEe MarHUTHOI'O MOJIS1 HA IPOBOJHUK C TOKOM
3.15  Omnsitel @apanes. SIBieHune n1eKTpoMariuTHOW nHAYKUMHU. [TpaBuiio Jlenna
IIpakmuueckue pabomoi
H3MmepeHne 3JIEKTPUYECKOTO CONMPOTUBIIEHUS PE3HCTOPA; MOIIHOCTH JJIEKTPUYECKOTO
TOKa; pabOThI JEKTPUIECKOTO TOKA.
HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B MPOBOAHUKE (PE3UCTOPSI,
316 JaMII0OYKa), OT HAIIPsDKEHUS Ha KOHLAX IMPOBOAHMKA; 3aBUCUMOCTH COIIPOTUBIIEHUS OT
' JUIMHBl ~ NIPOBOJHMKA, IUIOHIAJM €ro IOMEPEYHOI0 CEYEHUS U YACIbHOIO
COINPOTHBIICHUS.
[IpoBepka mpaBuna [UIsl JIEKTPUYECKOTO HANPSDKEHUS IPU  IOCIEI0BATEIBHOM
COCIMHEHUU IPOBOJHUKOB; TIpaBHUia JUIsl CHUJIbl DJIEKTPUYECKOIO TOKAa IpHU
napajieIbHOM COEMHEHUH POBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A6leHuUs 6 npupode. DIEKTPUUYECKHE SBJICHUS B  aTMmocdepe,
3.17  SJEKTPUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE IOJIe 3eMJId, ApPei] MOIIOCOB, POIb
MarHUTHOTO TOJIS 17151 )KU3HU Ha 3eMJle, OJISIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3JNEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETYUK
318 AIIEKTPUUYECKOW  DHEPTUH, JJIEKTPOOCBETUTENIbHBIE TMPUOOPHI, HarpeBaTelbHbIC
' AIIEKTPONPUOOPH!  (IIPUMEpPHI), DIEKTPUUYECKHE MPEIOXPAHUTENH, 3JIEKTPOMArHUT,
AJIEKTPOJIBUTaTENb TOCTOSSHHOTO TOKA, TEHEPATOp MOCTOSTHHOTO TOKa
3.19  DnekTpomarHuTHbIE BOJHBI. [1IKkana 3J1eKTpOMarHUTHBIX BOJH
3.20 | JlyueBas mognens cBeta. IIpsmonnHeiiHOe pacipocTpaHEHHE CBETA
3.21  3axon oTpaxeHus ceta. [Imockoe 3epkano
3.22 | IlpenomiieHue cBeTa. 3aKOH MPEITOMIIEHHSI CBETA
3.23  Jlucnepcus cBeta
394 JIunza. Xop nyueit B nH3e. DOKycHOE paccTosiHUE JUH3bl. OnTUYecKas CHIIa JIMH3BI:
’ D=1/F
3.25 TI'na3 kak ontuyeckas cucreMa. OnTHYecKue MprudopsI
396 IIpakmuueckue pabomoi

W3mepeHre ONTHUYECKON CHUIIBI COOMpArONIe JUH3BI; (OKYCHOTO PaCCTOSHUS




coOuparomield TUH3bI (IO CBOMCTBY pPaBEHCTBA Pa3MEpPOB NIpeaMeTa W H300paKeHUs,
KOT/Ia MPEIMET PACIOIOKEH B IBOMHOM (DoKyce), TToKazaTess MPeIoMIICHUs CTEKIIa.
HccnenoBanue cBOMCTBA M300paKEHHSI, TTOJIYICHHOTO C MOMOIIBIO COOMparoIieit
JIUH3BI; U3MEHEHUS (POKYCHOTO PACCTOSHUS JIBYX CIIOXKEHHBIX JIMH3; 3aBUCUMOCTH yTJia
MIPEJIOMJICHHUSI CBETOBOTO JIy4da OT YIJIa MMaJICHUs Ha TPAHMIIE «BO3IYX — CTEKIIO»

Dusuueckue sA61eHUS 8 npupode: 3aTMCHUA CO.HHI_[a u .HyHBI, OBCTa TCJI, OIITHYCCKUC

3.27
sBJICHHS B aTMocdepe (11BeT HeOa, pedpakiius, paayra, MUPaXK)
3.28  Texnuueckue ycmpoucmea: 09KH, MEPUCKOM, (hoToammapar, ONTUYECKUE CBETOBOIBI
4 KBAHTOBBIE SABJIEHUA
4.1 = PagmoakTuUBHOCTH. Anb(da-, 6eTa-, ramma-usnydenus. Peakiyu anbda-u Oera-pacnana
4.2 | OmsiTel Pezepdopaa mo paccessauto anbda-yactuil. [Inanerapuas Moaens atoma
4.3  Cocras aromMHOro siapa. M3oTomnsl
4.4 [lepuon monypacnana aTOMHBIX SIAEP
4.5  SlnepHble peakuuu. 3aKOHBI COXpPaHEHUS 3apsJ0BOTO U MacCOBOT'O YHCEI
Qu3suueckue s61eHUs 8 Npupooe: eCTECTBEHHBIM paJMOaKTUBHBIN (OH, KOCMUYECKHE
4.6  nyuu, paZMOaKTUBHOE U3Iy4YeHHE MPUPOIHBIX MUHEPAJIOB, JAEWCTBHUE PaJMOAKTUBHBIX
W3JIyYEHHU HAa OPraHu3M YeloBeKa
47 Texnuyeckue ycmpoticmea: CHEKTPOCKOI, HWHAMBHAYaJIbHBIM J103UMETp, Kamepa

Bunscona, simepHas sHepreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






