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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOI'O 00IIEro 00pa3oBaHMs COCTABIICHA HA
OCHOBE MOJIOKEHUH M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS Ha YIIIyOJIEHHOM YpOBHE
OCHOBHOM 00Opa3oBaTenbHOM mporpammel, npeacrasieHHbix B PI'OC 00O, a takxe ¢
yuétoM (eaepanbHOM pabodeil mporpamMMbl BocnuTaHusi U KoHmenuuu mpemnogaBaHust
yueOHoro npeameta «Dusukay.

CopeprkaHue nporpaMMsbl 0 PU3KMKE HAMTPABICHO HA YIOBJIETBOPEHHUE MOBBIIIEHHBIX
3ampocoB OOYYAIOIIMXCS, CTpEMsAIIUXCS K Oosiee TIyOOKOMY OCBOEHHIO (PU3HUECKHUX
3HaHUM, U Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOM TI'PaMOTHOCTH oOydaromuxcs. B
nporpaMMme no (PU3MKe YYUTHIBAIOTCS BO3MOKHOCTH y4e€OHOTO MpeaMeTa B peajau3aluu
tpeboBanuit O®I'OC OOO K MIAHUPYEMBbIM JHMYHOCTHBIM M MeETalpeAMETHbIM
pe3ysbTaTaM 00y4YeHUs, a TAKKE MEKIPEAMETHBIE CBA3M €CTECTBEHHO-HAYYHBIX YUEOHBIX
PEeIMETOB HA YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHuUs.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeiiesieHne Y4eOHOro maTepuana Io
rojaM oOyueHus (1Mo Kiaccam), mpejaraeT NpUMEpPHYIO MOCIe0BATEIbHOCTh U3yUEHUS
TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEJAMETHOIO COACPKAHUSA U Y4ETE BO3PACTHBIX
OCOOCHHOCTEH 00yYarOITUXCS.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKON MOMOUIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uzrka SBISETCS CHUCTEMOOOPA3YIONIUM JJii €CTeCTBEHHOHAYUHBIX Y4YEOHBIX
IPEIMETOB, MOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB U SIBICHUA,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMUEH U (pu3znueckoit reorpadueit, BHOCUT BKJIa]
B €CTECTBEHHOHAYYHYIO0 KapTUHY MHpa, NPEIOCTaBIseT HauOolyiee SICHble O0O0pasiibl
NPUMEHEHHUS] HAy4YHOTO METOJa MO3HAHUSA, TO €CTh CIoco0a MOJY4YEeHHs JOCTOBEPHBIX
3HaHUU O MUpE.

Onmna w3 TIaBHBIX 3a7a4  (PU3MYECKOTO OO0pa3oBaHHS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH U MHTEpeca
K HayKe y 00 yJarommxcs.

N3yuenue pusmku Ha yriyOJIEHHOM YpPOBHE MpeArojiaraeT yBepeHHOE BIaJeHHE
CIEIYyIOUIMMU  KOMIIETEHTHOCTSIMH,  XapaKTEPU3YIOIIMMH  €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTB:

HAyYHO OOBSCHSATH SIBJICHMUS,

OLICHMBATh U IOHUMAaTh OCOOCHHOCTH HAyYHOI'O UCCIIEI0BAHMS;

MHTEPIPETUPOBATh JAHHBIE W HCIOJIb30BaTh HAy4dHbIE JIOKA3aTEJbCTBA IS
MIOJIY4EHHMSI BBIBOJIOB.

Lenu nzydyenus pu3nKu Ha YpOBHE OCHOBHOTO OOIIET0 0Opa30BaHuUs ONpeIeIeHbI B
Konuenunn npenopaBaHusi ydyeOHoro mnpeaMera «@Pusmka» B 00pa3oBaTEIbHBIX
OpraHu3aLusaX Pocculickon Oenepanuu, peaNU3yOINX OCHOBHBIE



oOmeoOpa3zoBareiabHble  MpOrpamMMmbl,  yTBepXkAEHHOM  pemenunem  Komnerun
MunuctepctBa npocseiierus: Poccutickoit denepannu (mporokod ot 3 aexkadbps 2019 r.
Ne TTK-4BH).

Lenu uzydyenust puU3MKM Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE MHTEPECA U CTPEMIICHUS 00 yUJaAIONIUXCs K HAYYHOMY U3YUYEHUIO TPUPOJIBI,
pa3BUTHE UX UHTEIUICKTYaIbHBIX H TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUA O HAYYHOM METOAE TNO3HaHHA M (HOPMUPOBAHHE
HCCIIEIOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SBICHUSIM;

dopMupoBaHHE HAYYHOTO MHPOBO33PEHHsSI Kak pe3yslbTraTa HW3Y4YeHHsS OCHOB
CTPOCHHS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH,

dopmMupoBaHUEe YMEHHUI MPUMEHSTH (PU3MUECKHE 3HAHUS U HAyYHBIC JI0Ka3aTeIbCTBA
I OOBSICHEHUST OKPYKAIOIIUX SIBICHUH;

dopMupoBaHUE MPEICTABICHHIA O POITU (DU3UKU JUIS Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TMPEACTABICHU O BO3MOXHBIX cdepax Oyayuieil npodeccrnoHanbHOU
JESTENLHOCTH, CBSA3aHHOW ¢ (M3MKOM, MOATOTOBKA K JalibHEHIIeMy OOYyYeHHIO B 3TOM
HarpaBJICHNUH;

dopMupoBaHUE TOTOBHOCTH K JAJIbHEHIIEMY WM3YYCHUIO (U3HKH Ha yrIyOJIEHHOM
YPOBHE B paMKaxX COOTBETCTBYIOIIUX Mpoduiiell 00ydeHrs Ha YPOBHE CPEIHETO OOIIEro
oOpa3zoBaHUs.

JlocTrkeHnue 3TUX Leedl mporpaMMbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus 00ecTieunBaeTCs PEHICHUEM CIIENYIONIUX 3a1a4:

OpUOOpEeTeHne 3HAaHWM O JUCKPETHOM CTPOCHMM BEHIECTBA, MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBIICHUSX;

npuoOpeTeHne yMEHUH aHaIU3UpPOBaTh M OOBACHATH (DHU3WUYECKUE SBJICHHUS Ha
OCHOBE M3YUYEHHBIX (DU3UUECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOCHHE METOJIOB pEIICHUS pPACUETHBIX W KAUECTBEHHBIX 3ajad, TPEOYIOIUX
CO3JaHMsl M WCIIONBb30BaHUS (U3UUYECKUX MOJIEJeH, BKIIOYasi TBOPUYECKUE U MPAKTHKO-
OpPUEHTUPOBAHHbBIE 33]]aUH;

pa3BUTHE HCCIENOBAaTENIbCKUX YMEHHM: HaONIoJaTh SBICHUS U HU3MEPATH
¢u3nyecknue BEIMYMHBI, BBIJIBUTaTh THUIOTE3bl U IMpeajaraTh SKCIEPUMEHTAJIbHBIC
CHocoObl WX TPOBEPKH, IUIAHUPOBATH M MPOBOJAUTH OMBITHI, ASKCIEPUMEHTAIbHbIC
UCCJIEIOBaHMS, aHATU3UPOBATh IMOTYUYSHHbIE JAHHbIE U JIEJIaTh BBIBOJIBL;

ocBoeHHE NPUEMOB paboThl ¢ MH(pOpMaMel (U3NIECKOTO COACPKAHUS, BKIHOYAs
MH(POPMAIUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, MHTEPIIPETalus U KPUTHUECKOE
OlleHMBaHUE UH(OpMaLINH;

3HaKOMCTBO cO cdepaMu NpOoPEecCHOHAIBHON NeATeIbHOCTH, CBSI3aHHBIMU C
($U3NKOH, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha TOCTHKEHUSIX (PU3UUYECKOI
HayKHU.



Ha nsyuenue yueOHoro kypca «®Pusuka» orBoaurtcs B 8 kiacce 102 yaca (3 yaca B
HEJICITIO).



COIEPKXAHUE OBYYEHUA

Pa3nen 1. Ctpoenue u cBoiicTBa BeliecTsa.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETHUYECKOW TEOPUU CTPOCHMS BELIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJ. ONBITHL, MOATBEPKAAIOIINAE OCHOBHBIE ITOJI0KEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenun  TBEPIOTO, JKUAKOIO M Ta3o00pa3HOro0  COCTOSHUM — BEIIECTBa.
Kpucrannmuueckue u amopgusie Tena. [ ' pageH — HOBbIM MaTepHa 111 HOBBIX TEXHOJIOTUH.
TexHonoruu mMoNy4eHUs] HCKYCCTBEHHbIX anma3oB. OOBsSCHEHHE CBOWCTB Ta30B,
KUJKOCTEN U TBEPABIX TEJI HA OCHOBE ITOJI0KEHUN MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUH.
IloBepxHOCTHOE  HATSIKEHWE, CMauyMBaHWE, KANWUIIpHbIE sBICHHUS. TeruioBoe
paclIMpEeHue U CoKaTHe.

Jemoncmpayuu.

HaGmonenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenune nuddysun.

HaGroienre sIBJICHUN NMOBEPXHOCTHOTO HATSKCHHS, CMAYMBAHUSA W KaMILISAPHBIX
SIBIICHU .

HaGmtoneHue TemioBoro pacmmpeHus Teol.

Pasjen 2. TemioBbie Npoiecchl.

3aBUCUMOCTD JIaBJICHHUA raza OT 00bEMa, TeMIEPaTypHhI.

Temnepatypa. CBs3b TEMIEPATYPHI CO CPEAHEN KUHETUUECKON SHEPIUEN TEMIOBOTO
IBUKEHUS YacTUll. TemnepaTypHbIe IIKAJIBI.

Buytpennss sneprus. CnocoObl M3MEHEHUs] BHYTPEHHEH dHEPTUu: Terionepeaadya
U coBepiieHue paboTel. Buawsl Teronepegaud: TEMJIONPOBOAHOCTb, KOHBEKIIUA,
u3nyudenue. Buabl Temnmonepenauun B mpupoje U TexHuke. HeoOpaTUMOCTH TEIIOBBIX
IPOLIECCOB.

KonnuecTBo TemnoTel. Y ienpHas TEMI0EMKOCTh BelecTBa. Ternaoo0MeH U TEIII0BOE
paBHOBecue. 3akoH HproToHa-PuxMana. YpaBHeHUe TeIIOBOro OanaHca.

[InaBneHne W OTBEpPAECBAHME KPUCTAUIMUECKUX BEIIECTB. YJAENbHAs TEIJIOTA
maBneHusd. [lapooOpazoBanue u konaeHcauus. Ucnapenne. Kunenue. Y aenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO JaBICHUS.
Haceimennsiii 1 HeHachIEHHBIN nap. BiaXHOCTh BO3myXxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CrOPAHMUSL.

[Tpunuunsl padots! TemwnoBbix apurateneit. KIIJ remnoBoro nqeurarens. Temnosbie
JBUTATENM U 3aIUTa OKPYXKArOWEnl cpeabl. TemioBple NTOTEPU B TEILIOCETSX.



3aKOH COXpaHEHUs U TMPEBPAICHHUS SHEPIrUU B MEXAaHUUECKHUX U TEIUIOBBIX
npoueccax.

Jemoncmpayuu.

N3menenue napneHus raza npyu M3MeHEHUH 00bEéMa U HArPEBAHUU WU OXJIAXKICHUH.

[IpaBunia usmepeHus TemMnepaTyphbl.

Bunaer reronepenaym.

OxnaxxaeHue Npyu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHU pabOThl BHEITHUMH CUJIAMHU.

CpaBHeHME TEIUTIOEMKOCTEN pa3INYHbIX BEIIECTB.

HaOnronenue KkuneHus.

HaGtoneHne mocTossHCTBA TEMITEPATyPhl MPU TIABJICHUH.

Mopenu TenoBbIX ABUTATEICH.

Jlabopamopnuie padomot u onvimot.

Uccnenoranue siBjeHU# TEII000MEHA MPU CMEIIMBAHUU XOJIOAHOW U rOpsiueit BOJIbI

Omnpenenenue KOIUYECTBA TEIUIOTHI, MOJYYCHHOTO BOJOW MpHU TEIIOOOMEHE C
HarpeThiM METAUTUYECKUM ITUIIUHIPOM

Onpenenenue yAeabHON TEIUIOTHI IUIABJICHUS JibAa

OrnpenesneHne OTHOCUTEIIBHOM BIIAXKHOCTH BO3yXa

Pa3nen 3. DiaekTpuyeckue U MATHUTHBbIE SIBJICHHS.

Onektpuzauuss Ted. JIBa pona 3IeKTpUuYecKuX 3apsioB.  BzamMmopelictBue
3apsHKeHHBIX Tell. 3akoH Kyrnona.

Onektpuueckoe Tmone. HampskEHHOCTh  3ieKTpudeckoro moia. IlpuHiun
CYHEPIIO3UIMH JICKTPUUECKUX MOJIeH (Ha KaUueCTBEHHOM YPOBHE).

Hocutenu »saekTpudeckux 3apsaoB. JIEMEHTAPHBIM AJIEKTPUYECKUH  3apsl.
Crpoenue aroma. [IpoBOAHMKH, NUAJIEKTPUKUA U TMOJYNPOBOAHUKHU. 3aKOH COXPAHEHHS
ANEKTPUUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. Y CJIOBHUS CYIIECTBOBAHUSI AJIEKTPUUECKOr0 TOKA. VICTOUHUKH
MIOCTOSIHHOTO TOKa. JIeHCTBHUSL 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XHUMHYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B METaJulaX, )KUJIKOCTIX U ra3ax.

Onektpuueckas 1enb. Cuia ToOka. DJIEKTPUYECKOE HANpsKeHUE. AMIEPMETP U
BOJIBTMETP B LEMNHU MOCTOSHHOrO TOKa. CONpPOTUBIEHHUE NPOBOJHHKA. YJIEIbHOE
CONpPOTUBIICHUE BemlecTBa. 3akoH Oma g ywactka uenu. llocnenoBarenbHoe U
napasuielibHoe coeluHeHre mpoBoAHUKOB. DJIC B 1enu nocTosHHOro Toka. 3akoH Oma
st monHou merwm. [lpaBunma Kupxroda. Pacu€r mpocThIX JIIEKTpHYECKHX IETeH.
Henunelinbie 351€MEHTHI.

PaboTta m MOIITHOCTH ANMEKTPUUYECKOTO ToKa. 3akoH JIkoynsa-JIeHna. DneKTpudecKkue
[IEMU ¥ IOTPEOUTENN ANEKTPUIECKOM dHepTrur B ObITy. KOopoTKOoe 3amMbIKaHueE.



IlocTosiHHBIC MarHuThl. B3auMoaeCTBHE NOCTOSIHHBIX MAariuTOB. MarauTHOE MOJIE.
MarautHoe mnoJjie 3eMJIM M €ro 3HadyeHWe Mg Xu3HM Ha 3emue. Onslt Dpcrena.
MarauTtHoe noJie 3neKTpudeckoro Toka. OneiT Amnepa. [IpuMeHeHne 31eKTpOMarHuToB
B TeXHUKE. JleiCTBME€ MArHUTHOTO TMOJS HAa MPOBOAHUK C TokoMm. Cuiia Amnepa u
omnpeAeeHue €€ HampaBJICHUS. DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. Mcmonb3oBaHue
AJIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbrtel @Papanes. fIBneHue >JIEKTPOMArHUTHOM HMHAyKuuu. llpaBuno Jlenna.
Onektporenepatop. CrocoObl MOMyUYEHUS SIEKTPUUECKON IHEPTUHU. DIEKTPOCTAHIIMU Ha
BO30OHOBJIIEMBIX HCTOYHHMKAX OJHEPTUHU. OKOJOTHYECKHE MPOOJIEMbl HHEPTrETUKHU.
TommuBHBIE 2JIEMEHTHI U JIEKTPOMOOITH.

Jemoncmpayuu.

DJIeKTpur3alus Te.

JIBa pojia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.

YCTpOUCTBO U IEMCTBUE HIIEKTPOCKOMA.

DJIEKTPOCTATUYECKAS] UHTYKIUA.

3aKOH COXpaHEHUS JICKTPUUECKUX 3aps0B.

MopaenupoBaHue CUJIOBBIX JIMHUN AIEKTPUUECKOTO TOJISI C MOMOIIBI0 OyMa)KHBIX
CYJITAHOB.

ITpoBOHUKH U AURIEKTPUKH.

HMcTouyHnKY TTOCTOSIHHOT'O TOKA.

JIercTBUS 3JIEKTPUYECKOTO TOKA.

DJIEKTPUUECKUU TOK B JKUIAKOCTH.

["a30BbIl pa3psia.

N3mepenne cuiibl TOKa aMIIEPMETPOM.

N3mepeHnne 3eKTpUIEeCKOTO HAIPSHKEHHUS BOJIBTMETPOM.

Peocrtar u Marazun conpoTUBIICHU.

BzaumoaeicTBre NOCTOSIHHBIX MAarHUTOB.

MoaennpoBaHrue HEBO3MOKHOCTH Pa3AeICHUs MOJIOCOB MarHura.

MoaennpoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneIT Opcrena.

MarauTHoe 1oJje ToKa. DJIeKTPOMAarHuT.

JlericTBME MarHUTHOTO TIOJISL HA MPOBOJHUK C TOKOM.

DJNIeKTPOABUTATEIIH TOCTOSTHHOTO TOKA.

OnpiThl Dapajes.

DNIeKTpOTreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimeol.

CoOopka 1 UCTIBITaHKE DJICKTPUUECKOM 1IeTH TMTOCTOSHHOTO TOKa

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKAa, MNPOTEKAIOMIEr0 4YEpe3 Pe3nucTop, OT
COINPOTHUBIICHUS PE3UCTOPA U HAMPSIKECHUS HA PE3U-CTOPE



Onpenenenue yeapHOro CONMPOTUBICHUS IPOBOAHUKA

[IpoBepka mpaBuia CIOXKEHUS HANPSKEHUU MPHU MOCIEI0BaA-TEIBHOM COECIUHEHUU
JIBYX PE3UCTOPOB

[IpoBepka npaBuiia sl CUIIBI TOKA MPU NapajieIbHOM COEAU-HEHUH PE3UCTOPOB

Onpenenenue I/1C 1 BHYTpEHHEE COMMPOTUBICHUE HUCTOYHUKA TOKA

N3yuyenue neiicTBUSI MarHUTHOTO MOl HA IPOBOJAHUK C TOKOM

KoHncTpynpoBanue u n3ydenue padoThl JJIEKTPOABUTATENS

N3mepenue KIIJI 351eKTpoABUTaTeIbHOM YCTAHOBKH

HccnenoBanue U3MEHEHU 3HAYEHUS U HANIPABJICHUS UHAYKIIMOHHOTO TOKA



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 ®U3UKE HA
YI'IYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUMA

N3yyenne (Qu3MKM Ha ypoOBHE OCHOBHOI'O 0OILEro OOpa30BaHMs HANpaBICHO Ha
JIOCTH)KCHHE JIMYHOCTHBIX, METANpEAMETHBIX U TPEAMETHBIX 00pa30BaTENbHBIX
pE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATBI

B pesynbpraTe n3yuenus (U3MKU HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyyaroierocst 0ynyT chopMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3YyJIbTAThl B YACTHU:
e I)nampuomuueckozo 6ocnumanus:

NPOSIBJICHUE HWHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
bu3nUecKol HAyKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTH)KCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;
o 2)2pasxcoanckozo u Oyxo6HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHHHM OOIIECTBEHHO 3HAYMMBIX H
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYESCKUM MTPUMEHEHUEM JOCTHKCHUN (DU3UKH;

OCO3HAHHE BAXXHOCTH MOPAJIbHO-3TUYECKUX MPUHITUIIOB B JICSITEIBHOCTH YUEHOTO;
e 3)acmemuueckozo 60CnUMAHUA:

BOCTIPUATHE JCTETUYECKHX KadyecTB (U3HUECKOW HayKu: €€ TapMOHHYHOIO
OCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
e 4)yennocmu HayuHo20 nO3HAHUA:

OCO3HAHHME IEHHOCTH (HU3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIIOIIEH KYJIbTYPBHI;

OpHEHTAIUsl B JICSITEIIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4HBIX MpPEICTaBICHUN
00 OCHOBHBIX 32aKOHOMEPHOCTAX PA3BUTUS TPUPOJIBI;

pa3BUTHE HAy4YHOM JIOOO03HATENFHOCTH, WHTEpeca K  HCCIEAOBATENbCKOU
NEeSITEBHOCTH;
o 5)ppopmuposanun Kynomypol 300p06ba U IMOYUOHATLHOZ0 ONAZONOYUUA:

OCO3HaHHE IIEHHOCTH 0€30MacHOTr0 00pa3a >KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHpE, BaXXHOCTH IMpaBWJ OE30MaCHOr0 IOBEICHUS HAa TPaHCIOPTE, Ha AOporax, ¢
AIEKTPUUECKUM U TETIOBBIM 000OPY0BAHUEM B JIOMAIITHUX YCIOBHSIX;

c(hOpMHPOBAHHOCTh HaBbIKa pedIeKCHUU, MPU3HAHWE CBOETO IMpaBa Ha OMIMOKY U
TAKOro0 )K€ MpaBa y APyroro 4eaoBeKa;
e 6)mpyooeozo eocnumanus:

aKTUBHOE Yy4YacTHE B pEUICHUM MPAKTUYECKUX 3a1ady (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHW3AlMH, TOpOJa, Kpasi) TEXHOJOTUYECKOW W COIHAIbHOU
HaIpPaBJIEHHOCTH, TPEOYIOUIMX B TOM 4YHUCIE U (DU3NYECKUX 3HAHUK;



MHTEpeC K NPAKTUYECKOMY U3YUYEHUIO Mpodeccuit, CBsI3aHHBIX C (U3UKOM;
o 7)IK0J102U4ECKO20 60CNUMAHUA:

OpUEHTAIMsl Ha MpUMEHEHUE (PU3UYECKUX 3HAHUU NI pelleHus 3ajad B 00JIacTH
OKpY’Karolen cpelibl, MIaHUPOBAHUS MTOCTYIMKOB M OIIEHKU UX BO3MOYKHBIX MOCIEICTBUI
JUI OKPYKAKOIIEN Cpelibl;

OCO3HaHME II100aJIBbHOTO XapaKkTepa 3KOJIOTMUYEeCKUX MPOOJIeM U MyTeH UX peLIeHus;
e 8)aoanmavuu K U3MEHAIOUWUMCA YCI06UAM COUUAILHOU U RPUPOOHOUL CPEObL:

MOTPeOHOCTh BO B3aMMOJICMCTBUU TPH BHITIOJIHEHUU HUCCIEIOBAHUNA U TMPOEKTOB
(bu3UYeCKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTUX;

MOBBIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIESITEIIbHOCTH;

noTpeOHOCTh B (hOPMUPOBAHUM HOBBIX 3HAaHHM, YMEHUH (opMynupoBaTh HIEH,
MOHSITUS, TUTIOTE3bI O PU3UIECKUX OOBEKTAX U SBIICHUSIX;

OCO3HaHME Je(ULIUTOB COOCTBEHHBIX 3HAHUM W KOMIETEHTHOCTEH B 00JacTu
buzuky;

IJIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PM3UUYCCKUX 3HAHUN;

CTpEeMJICHUE aHAJIM3UPOBATh M BBISBIATH B3aMMOCBS3M MPHUPOJBLI, OOIIECTBA U
SKOHOMUKH, B TOM YHUCJIE C UCTIOIH30BaHUEM (PU3NUECKUX 3HAHUM;

OIICHKA CBOMX JICCTBUU C YYETOM BIUSHUSA Ha OKPYXKAIOIIYIO CPEy, BO3ZMOXKHBIX
rJI00JIBHBIX MOCIEICTBHM.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbrate ocBoeHHs mporpamMmbl Mo (HU3MKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus y oOyuatomierocst OyayT chopMUpOBaHbl MeTanpeaMeTHbIe Pe3yJbTaThl,
BKJTIOUAIOIIIE TI03HABATEIbHBIE YHUBEPCAIbHBIC YUCOHbIE IeMCTBUSI, KOMMYHUKATUBHBIC
YHUBEpPCAJIbHBIC yUeOHBIC IEUCTBUSA, PETYISTUBHBIC YHUBEPCAIbHbIC YUeOHbBIC JEHCTBUA.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS
ba3oBble Jornueckue AefcTBUA:

BBUSIBIISITh M XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBJICHUN),
KJIacCU(UIIMPOBATH UX;

BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTpUBAEMBIX (PaKTax, JaHHBIX
Y HAOJTIOICHUSIX, OTHOCSAIIUXCS K (DU3UIECKUM SBIICHUSM;

BBISIBIISITh MPUYMHHO-CIICJCTBEHHBIC CBS3M MPHU M3YYCHUH (HU3UUECKUX SBICHUN U
MPOLIECCOB, JeiaTh BHIBOALI C MCHOJB30BAHHEM JEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIFOUYCHU, BEIIBUTATH TUTIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYHH;

CaMOCTOSITETILHO BBIOMPATh CMOCOO pemeHus y4deOHOW (U3MYEeCKOr 3amayu
(cpaBHEHHE HECKOJIbKMX BapUAHTOB PEIICHUS, BEIOOP HanboJee MOAXOASIIErO C Y4ETOM
CaMOCTOSITEJIbHO BbIJICJICHHBIX KPUTEPUEB).



ba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS

MCIIOIb30BaTh BOMPOCHI KAK UCCIIEI0BATEILCKUNA HHCTPYMEHT MO3HAHUS,

MPOBOJIUTh MO CAMOCTOSITEJILHO COCTaBIICHHOMY IUIAHY ONBIT, HECIOXKHBIM
bu3YeCcKUil SKCIEPUMEHT, HEOOJIBIIIOE HCCiea0BaHuE (PU3UUECKOTO SIBJICHHUS;

OIICHUBATh Ha MPUMEHUMOCTbD U JIOCTOBEPHOCThH HH(OPMAIIHIO, TTOTYUYEHHYIO B X0O/I€
MCCIIEIOBAHUSI WIIH DKCIIEPUMEHTA;

caMOCTOSITeIbHO (OPMYIUPOBATH OOOOIIEHUS UM BBIBOJABI IO pe3ysbTaTaM
MPOBEJAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajibHEMIee pa3BUTHE (PU3HMUYECKUX IPOIIECCOB, a
TaK)K€ BBIJIBUTATh MIPEATIONIOKEHUS 00 UX Pa3BUTUM B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMEHATH Pa3JIMUHbIE METOJbl, MHCTPYMEHTHI M 3alpOChl MPU MOUCKE U OTOOpE
uH(OpMaIIMK WIN JJAHHBIX C YUETOM MPEJJI0KEHHOM yueOHON (hr3nuecKoil 3a1auu;

aHaJTM3UpPOBaTh, CHUCTEMATU3UPOBATh M  UHTEPIPETUPOBATH  WH(OpMAIHIO
Pa3IUYHBIX BUJOB U (hOPM TIPEACTABICHUS,

OIICHUBATh HAJEKHOCTh MHPOPMAIUU TIO KPUTEPHUSAM, MPEIJIOKEHHBIM YUUTEIEM
Wi chOPMYJIUPOBAHHBIM CAMOCTOSITEIBHO;

CaMOCTOSITEILHO BBIOMpPATh ONMTHUMAaIbHYIO0 (HOpPMY TpeACTaBiIeHUs] HHPOpMAITUU U
WUTFOCTPUPOBATh pellaeMble 3a7add  HECIOXHBIMH CXEMaMH, JuarpamMMaMu, HHOM
rpaduKoi U X KOMOMHAITUSIMH.

KomMmyHuKaTHBHBIE YHUBEPcaJIbHbIE YUeOHbIe 1eificTBUS:

B Xo0Jle OOCYyXXJeHusi y4yeOHOro marepuaina, pe3ysbTaToB JJa0OpaTOPHBIX padboT U
IIPOEKTOB 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMOW TE€Mbl U BBICKA3bIBaTh HJICH,
HAIIEJICHHBIC Ha PEIICHUE 3a/1a4u U TOJIIep)KaHre O1arokenaTeaIbHOCTH OOIIEeHNUS;

COTOCTAaBJISITh CBOU CYXKICHHUS C CYXKICHUSMH JPYTUX YYaCTHUKOB JHAJIOTa,
OoOHapy’KHUBaTh Pa3IMUUE U CXOACTBO MO3UIUH;

BBIP@YKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOMUYHO TIPENCTABIATh PE3YJIbTATHl  BBHIMOJHEHHOTO (PU3WYECKOTO  OIbITa
(3KCIIepuMeHTa, UCCIEeA0BaHus, IPOEKTA);

MOHUMATh W MCTIOIh30BaTh MPEUMYIIIECTBA KOMAaHIHONW U MHAUBUAYAIHLHON pabOTHI
MIPY pelICHUU KOHKPETHOUN (pu3nuecKor mpoOIeMbl;

MPUHUMATh LEJTU COBMECTHON JEATENbHOCTH, OPraHU30BBIBATH JEUCTBUS MO €€
JOCTIKEHUIO: PACIIPECNATh POJH, OOCYKIaTh MPOIECCHI W PE3yJIbTAaThl COBMECTHOU
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIHOJICH;

BBIMIOJIHATH CBOIO YacTh Pa0OTHI, IOCTUTasl KAUeCTBEHHOI'O pe3yJsibTaTa Mo CBOEMY
HAIPABJICHUIO U KOOPJAUHUPYS CBOU JEHCTBUSA C IPYTUMH YICHAMU KOMaH/IbI,

OIICHMBATh KA4YeCTBO CBOEr0 BKJIaga B OOMMI MPOAYKT TIO KPUTEPHSM,
CaMOCTOSITEIBbHO C(HOPMYJIHMPOBAHHBIM YYaCTHUKAMH B3aUMOJI€HCTBUS.



PeryjasiTuBHbIC YHHUBepPCAJIbHbIC Y4eOHbIE 1eHCTBUA
Camoopranusanus:

BBISIBJISITh MPOOJIEMBbl B JKU3HEHHBIX U YYEOHBIX CHUTYalMsX, TPEOYIOMUX s
penieHus GU3NUeCKUX 3HaAHUM;

OPUEHTHPOBATHLCS B PA3IMYHBIX MOAXOAAX MPUHATUS pPEIIeHUN (MHIUBUAYAIBHOE,
MIPUHSATUE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN TPyNIo);

CaMOCTOSITEJIbHO COCTABJISATh AJITOPUTM pelieHUs (U3MYECKON 3aJaud WU TUIaH
UCCJEOBaHUS C YYE€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh Mpe/IJIaraéMble BApUAHTHI PEIICHUI;

nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJIEKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYAIlMU U IpeajiaraTh IjaH €€ U3BMEHECHUS;

OOBSICHATh TPUYMHBI JOCTHXKCHUSI (HEIOCTIDKEHHS) PEe3YyJIbTaTOB JEATEIbHOCTH,
J1aBaTh OLICHKY MTPUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JICSITEIILHOCTH (B TOM YHCJIE€ B X0/ BBITTOTHEHUS (PU3UIECKOTO
UCCJICJIOBAHUS UJIH MTPOEKTA) HA OCHOBE HOBBIX OOCTOSITEILCTB, M3MEHUBIITNXCS CUTYyaIlUH,
YCTaHOBJICHHBIX OITNOOK, BOSHUKIIUX TPYTHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATa LIEJIU U YCIOBHUAM.

CTaBUTH ce0s Ha MECTO JPYTOTo YeJIOBEeKa B X0JI€ CIIOpa WIIA AUCKYCCUH HA HAYYHYIO
TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

Npu3HaBaTh CBOE MPaBO HAa OMMOKY NpH pelieHuH (QU3NYECKUX 3a/ad WId B
YTBEPKACHUSAX HA HAYUHBIE TEMBI M TAKOE KE NIPABO JAPYTOro.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOydenust ¢ 8 Knacce mpenMeTHbIE pe3yibTaThl HA YriayOJIEHHOM YpPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

UCIIOJIB30BATh MOHATHA (Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKHE M aMopdHbIe Tea,
HACBIIICHHBIH W HEHACHIIIEHHBIM mMap, CHOocOoObl WM3MEHEHWs BHYTPEHHEW SHEprum,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsll, MPOBOAHUKH, MOJYIPOBOJHHUKHU, IUAIEKTPUKH,
HMCTOYHUKH MOCTOSTHHOTO TOKA, 3JIEKTPUUECKOE M MArHUTHOE TOJISI, ONITHYECKAsA CHCTEMA)
¥ CUMBOJIMUECKHH S3bIK (DU3UKH MPU PEIICHUH YICOHBIX M MPAKTHUECKHUX 3a]1a4;

YBEPEHHO pa3inyaTh SBJICHUSA (TEIJIOBOE pacliupeHue (cxaTue), TEeIIoBoe
paBHOBECUE, [IOBEPXHOCTHOE HATSIKEHHE, CMayMBaHWE, KANWUIAPHbIE SBJICHUS,
UCTIapeHne, KOHJCHCANWs, IUIABJICHUE, KPUCTAUTM3ANMS, KHUIIEHUE, CIOCOOBI
Terjonepenadyd (TEeIUIONPOBOAHOCTb, KOHBEKLHUS, H3Iy4€HHUE), TEIUIOBbIE MOTEPH,
ANIEKTpU3AIUs TeJl, B3aUMOJICUCTBUE 3apsIIOB, ACHUCTBUS 3JIEKTPUUYECKOIO TOKA, KOPOTKOE



3aMbIKaHHUE, B3aUMOJICMCTBUE MArHUTOB, JEWCTBHE MArHUTHOTO TOJISI HA MPOBOJHUK C
TOKOM) 110 OMMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX
JaHHOE (DU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3UUYECKUX SIBJICHUN B OKPYKAIOIIEM MUPE
(B TOM unclie puznuecKue SBJICHUS B IPUPOJIC: OBEPXHOCTHBIE U KAMMMILISPHBIE SIBICHUS
B IIPUPOJIE, KPUCTAILIBI B IpUpoe, u3nydenue ComHia, 3aMep3aHue BOJ0EMOB, MOPCKHE
Opu3bl, 00pa30BaHKUE POCHI, TYMaHa, WHESI, CHETa, AJIEKTPUUYECKHE SIBJICHUSI B aTMocdepe,
AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE TOJie 3eMJid, Apeid MOJIIOCOB, POJIb
MarHUTHOTO TOJIsl JJIs KU3HU Ha 3emiie, MOJISIPHOE CHUSHUE), MPU ATOM TEPEBOIAUTH
MPaKTUUYECKYI0 3a/lauy B Y4YeOHYI0, BBIJCISITH CYIIECTBEHHbIE CBOWMCTBA (IMPU3HAKH)
(bU3UYECKUX SBJICHUM;

OMHUCHIBATh M3YYCHHBIE CBOWCTBA Tel U (U3WYECKUE SBJICHUS, HCIOIb3Ys
dbu3uUeckue BETWYUHBI (TeMIlepaTypa, BHYTPEHHsISI DHEPrus, KOJUYECTBO TEIUIOTHI,
paboTa rasa, y/ieJibHasi TeIUIOEMKOCTh BEIIECTBA, y/IeJbHAsl TeIIOTA IUIABJICHUS, YeIbHasl
TEIJI0Ta TapooOpa3oBaHUs, yACHbHAs TEIUIOTA CrOpaHWs TOIUIMBA, KOI(POUIIMEHT
MOJIC3HOTO JICWCTBUSL TEIUIOBOM MAIIMHBI, OTHOCUTEJIbHAS BJIAXHOCTh BO3/IYyXa,
ANIEKTPUUYECKUIM 3aps]i, CHJIa TOKa, DOJEKTPUYECKOE HANpPsKEHHE, COMPOTUBICHUE
npoBojiHuKa, IJ]C B €N MOCTOSTHHOTO TOKA, SJIEKTPUUECKOE YACIIBHOE COMPOTHUBIICHUE
BEI[eCTBa, PaboOTa M MOIIMHOCTh JJICKTPUYECKOTO TOKa), MPH OMUCAHUU TIPABUILHO
TPAKTOBaTh (PU3UYECKUN CMBICIT MCIOJIb3YEMBIX BEJIMYUH, UX O003HAUEHUS U €AUHUIIBI
¢u3nueckuX BETUYUH, HAXOAUTHh (POPMYIIBI, CBS3BIBAIOIIME JIAHHYIO (U3UYECKYIO
BEJIMYUHY C JPYTMMH BEIUYMHAMH, CTPOUTh TpaduKu H3YYEHHBIX 3aBUCHUMOCTEH
(bu3nUecKrX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TPOIECCHI, HCIOIB3YS
OCHOBHBIE TIOJIO)KCHHUSI MOJICKYJISIPHO-KHUHETUYECKONH TEOpUU CTPOCHHUS BEIIECTBA,
yYpaBHEHHE TEIUIOBOrO OajaHca, 3aKOH COXPAaHEHMs JJIEKTPUYECKOTO 3apsiia, 3aKoH
Kynona, npuHIMI Cyneprno3uiivy dJIeKTPUUECKUX Mojel, 3akoH OMa i yJacTka 1eTH,
npaBwia Kupxroda, 3akoH Oma nns monHoW menw, 3akoH J[xoyns-Jlenma, 3akoH
COXpAaHEHHSI JPHEPTUHU, MPHU ITOM PA3NTHYATH CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M €T0
MaTeMaTH4eCKOE BbIPaKEHUE;

CTPOUTH MPOCThIE (PU3UUECKUE MOJIETN PEATbHBIX 00BEKTOB, MTPOLIECCOB U SBICHUIA,
BBIJICNIATH TIPU 3TOM CYIIECTBEHHBIE U BTOPOCTETICHHBIE CBOMCTBA OOBEKTOB, MPOIIECCOB,
SBJICHUN, TIPUMEHATh (PU3NYECKUE MOJACIH ISl OOBSICHEHUS! (PU3MUECKHUX MPOIECCOB H
peleHus: y4eOHbIX 3a/1a4;

OOBSCHATHh (HU3MYECKUE SIBICHUS, MPOIECCHl M CBOWCTBA TEJN, B TOM 4YHCIIC U B
KOHTEKCTE CUTYallMid PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, M PEIIaTh KaYeCTBEHHBIC
3a/lauyd, B TOM YHCJIE TPeOYIOIINEe YHCICHHOTO OICHWBAHMUS XapaKTEPHBIX 3HAYCHHM
(du3nUeCcKrX BETWYUH, TIPH 3TOM BBHIOMPATH aICKBATHYIO (DU3UYECKYIO MOJIEIb, BBISBIIATD
MIPUYMHHO-CJICICTBEHHBIE CBS3U M BBICTPAMBATh JOTUYECKYIO IEMOYKY PACCYXKACHUU C



OMOpO Ha M3YYECHHbIE CBOICTBA (U3MUECKUX SBICHUN, (PU3NYECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO peliaTh pacy€THhIE 3a1auu (C Onopoit Ha 2—3 ypaBHEHUS) MO U3y4aeMbIM
TeMaM Kypca (U3MKH, BHIOMpas alIeKBaTHYIO (PU3MUECKYI0 MOJENb, C MUCIOJIb30BAHUEM
3aKOHOB U (POPMYII, CBA3BIBAIOIINX (PU3NYECKHIE BETUUNHBI, 3aMIUChIBATH KPATKOE YCIOBHE
U pa3BEPHYTOE PEUICHUE 3a/layd, BBIABIATh HEJOCTAIOIIME WM U30BITOUHBIE JAHHBIE,
000OCHOBBIBaTh BBIOOP METO/Aa PEIICHMs 3a/Jaud, UCIOJIb30BATh CIPABOYHbIC IaHHbBIE,
NPUMEHSATh METOJIbl aHallM3a pPa3MEpPHOCTEH, HCMONb30BaTh TIpadUuecKrue METOIbI
pelieHus 3ajad, MPOBOJUTh MAaTeMAaTHUYECKHE MPeoOpa3oBaHUsl U PACUETHI, OLEHUBATH
PEANTMCTUYHOCTh TOJIYYEHHOTO 3HA4YeHUs (PU3MYECKOW BEJIMYUHBI M  ONPENENsITh
pa3MepHOCTb (PU3NUECKON BETUYMHBI, TOJTYYEHHOU MPHU PELICHUH 33/1a4u;

pacno3HaBaTh NPOOJIEMBI, KOTOpPbIE MOXXHO PEIIUTh NPU MOMOIIU (U3UUYECKUX
METOJIOB, U IIPeIJIaraTb OPUEHTUPOBOYHBINA CIIOCOO pelIeHus], B ONMCAHUH UCCIIEOBAHUS
pacno3HaBaTh  IPOBEpPSAEMOE  NPENANONoKEeHUue  (TUIMOTe3y),  HHTEPIPETUPOBATH
MOJIYYeHHBIN PEe3yIbTaT;

IIPOBOJIUTH OTBITHI MO HAOTIOJACHUIO (PU3UUECKUX SBJICHUHN UK (PU3HIECKUX CBOMCTB
Ten (KanmwuIApHbIE SIBJICHUS, 3aBUCHMOCTh [ABJICHUS BO3/AyXa OT ero o0béma u
TEMIIEpPaTypbl, CKOPOCTU MPOIECCa OCThIBAHMS (HArpeBaHMs) MPHU HU3IYYEHHH OT ILIBETa
u3nyyaromed  (morjomaromnie) TMOBEPXHOCTH, CKOPOCTh HMCHApeHHs BOJBI  OT
TEMIIEPATyphl JKUJKOCTH U IUIOMAAM €€ TIOBEpPXHOCTH, DJJEKTpU3alusg Tel U
B3aMMOJICHCTBHE JJIEKTPUUYECKUX 3apsiioB, B3aMMOJEHCTBHUE TMOCTOSHHBIX MAarHWTOB,
BU3YaJIN3allisl MATHUTHBIX TTOJIEH MMOCTOSHHBIX MArHUTOB, ACHCTBUS MAarHUTHOTO TIOJISI HA
OPOBOAHUK C TOKOM, CBOMCTBa SJEKTPOMArHWTa, CBOMCTBA O3JIEKTPOJBHUTATEINs
MIOCTOSTHHOTO TOKa): (OpMYJIHPOBaTh IPOBEPSAEMOE TMPEANOIOKEHUE (THIOTE3y) O
BO3MOXXHBIX pe3yJbTaTax HaOMIOIEHUH, CaMOCTOATEIbHO COOUpaTh YCTAHOBKY W3
M30BITOYHOT0 HAaOOpa 00OpYAOBaHUS, ONTUCHIBATH X0/ OIBITa U (POPMYITHPOBATH BHIBO/IHI;

IPOBOAUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIIMYUH (TEeMIIepaTypa,
OTHOCHUTENbHAS BIAXXHOCTh BO3JyXa, CUJIa TOKA, HAMPSDIKEHUE, yAelbHas TeIIOEMKOCTh
BEIIECTBA, CONMPOTUBJICHUE MPOBOJAHMKA, Pa00OTa U MOIIHOCTb AJIEKTPUUYECKOTO TOKA) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX MpUOOPOB, 0OOOCHOBBHIBATH BHIOOP METOAA
U3MepeHus, (PUKCUPOBATh IOKa3aHWs TPHOOPOB, HAXOAWUTH 3HAYCHHE H3MEPSEMOU
BEJIMYMHBI C TOMOIIBIO YCPEAHEHUS pPE3YyJIbTaTOB CEPUU HU3MEPEHUN U OLIEHHBATH
MIOrPENIHOCTDh U3MEPEHNUN;

MPOBOJUTH DKCIIEPUMEHTATBHBIC HCCIEOBAHUS 3aBHUCHUMOCTEH  (pu3myeckux
BEITMYHH (3aBUCHUMOCTD JIaBIICHUS BO3/[yXa OT €r0 00bEMa M HArPEeBAHUS UITH OXJIAXKICHHS,
MCCJIEIOBAHNE SIBJICHUS TEIUIOOOMEHAa MPU CMENIMBAHUU XOJIOJHOW W TOpSYEH BOJIBI,
3aBUCUMOCTb COINPOTHUBJIIECHUS] MPOBOJHUKA OT €ro JJIMHBI, IUJIOIIAJH TOMNEPEYHOTO
CEUYEHUS U YICIBHOTO COMTPOTUBIICHHUS BEILIECTBA POBOJHUKA, CUJIbI TOKA, TPOTEKAIOIIETO
4yepe3 MPOBOJAHUK, OT HAIMPSKEHUs] HA TPOBOJAHUKE, UCCIIEIOBAHKE TIOCIIEI0BATEIIBHOTO U



MapajuieIbHOr0 COCIMHEHUN MPOBOJHMKOB): COBMECTHO C Yy4yuTelIeM (HOPMyIHpPOBaTh
3a/lauy W TUIOTE3y HCCIEOBAHUS, CaMOCTOSTENIbHO IUIAHUPOBATh UCCIEIOBaHUE,
CaMOCTOSITEIbHO COOMpaTh AKCHEPUMEHTAbHYIO YCTAaHOBKY C HCIOJIb30BAHUEM
MHCTPYKIIMH, MPEICTABISITh MOJYYEHHBIE 3aBUCUMOCTU (PU3MYECKUX BEIUYUH B BUJC
Tabnuly W rpaduKOB, OIEHUBATH IMOTPEIIHOCTH, JEJaTh BBIBOABI MO pe3ysbTaTaM
HCCIIeIOBAHNUS;

cobmomaTh mnpaBuia 0Oe30macHOro Tpyda TMpu paboTe ¢ JabopaTopHBIM
o0opyI0BaHUEM;

XapaKTEepU30BaTh TMPHUHIHUINBI JEUCTBUS H3YyUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOUCTB U TEXHOJIOTMYECKUX MPOILIECCOB C OMOPOM Ha WX OMHCaHUsA (B TOM YHCIE:
CHUCTEMa OTOIUICHUS JOMOB, THUTPOMETp, MapoBas TypOWHA, aMIIepMETp, BOJBTMETD,
CYETUMK DJICKTPUYECKON SHEPTUHU, DJIEKTPOOCBETHUTENbHBIC MPUOOPHI, HArpeBaTelIbHbIC
ANEKTPONPUOOPHI (MMPUMEPHI), MPEAOXPAHUTEIN U UX NMPUMEHEHUE B OBITY M TEXHHKE,
IPUMEHEHHE MMOCTOSHHBIX MATHUTOB, SJIEKTPOMATrHUTOB, JIEKTPOABUTATEh OCTOSHHOTO
TOKa), UCTIOJTb3Ys 3HAHUS O CBOMCTBAX (PM3UUYECKUX SABJICHUHN, HEOOXOAUMBIE (DU3NUECKHUE
3aKOHBI M 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIC TEXHUYECKHE YCTPOWCTBA U HM3MEPUTEIbHBIE TMPUOOPHI IO
CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KUJKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JIBUTATElIb BHYTPEHHErO0 CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMbI JJIEKTPUYECKUX IIeNell C IMOCeN0BaTeIbHbIM M THapaJlyIebHBIM COETUHEHUEM
AJIEMEHTOB, pa3iuyas YCJIOBHbIE OOO3HAYEHHS DJIEMEHTOB JJIEKTPUYECKUX LeTei,
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKHM H3YUYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMYECKUX TMPOIECCOB IMPHU PEIICHUH Yy4eOHO-
NPAaKTUYECKUX 3a/1a4;

OPUBOJIUTH MPUMEPHI (HAXOAUTh HHPOPMAIMIO O TMpUMEpax) MPAKTHIECKOTO
UCIIONIb30BaHUs (DU3MYECKUX 3HAHWM B TOBCEIHEBHOW >KWM3HM Uil oOecreueHus
0€30MacHOCTH TMpU OOpalleHMH C TpUOOpaMH M TEXHHMUYECKHMH YCTPONCTBaMH,
COXpaHEHUS 3I0POBbs U COOJIOICHUSI HOPM SKOJIOTUYECKOTO MOBEICHUS B OKP y>Karomen
cpene;

OCYIIECTBIISITh TOWCK HMHPOpManuu (QU3NUECKOro coaepkanus B VHTepHere,
CaMOCTOATETHHO (HOPMYIUPYS TOMCKOBBIM 3alpoc, HA OCHOBE WMMEIOIIUXCS 3HAHUU U
CpaBHEHUS JOTOTHUTEIBHBIX UCTOYHUKOB BBIJIEISATH WH(GOPMAIUIO, KOTOpAas SIBISETCS
MIPOTHUBOPEUHNBOUN HIIM MOKET OBITh HETOCTOBEPHOII;

UCIIOJb30BaTh NPU  BBINOJHEHUM Y4YE€OHBIX 3aJaHUA  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (uU3nuecKkoro cojaepKaHMs, CHpPaBOYHbIE MaTepHallbl, PECYpPChl CETU
WuTepHeT, BnaneT npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHus nHGpopManuu
W3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

co3aaBaTh COOCTBEHHBIC MHCHMEHHBIE W KpPATKWE YCTHBIE COOOMICHHs, 0000Ias
MHQOpMALIMIO U3 HECKOJIbKHUX HCTOYHUKOB (DU3UYECKOTO COAECP)KAHUS, B TOM YHUCIE



MyOJIMYHO MPEICTABIATH PE3YJIbTAThI IPOEKTHOM UM HCCIIE0BATENIbCKOM N€ATEIbHOCTH,
IIpU 3TOM TPaMOTHO MCHOJb30BAaTh M3YYEHHBIM MOHATHHHBIA anmapar Kypca (QpU3UKH,
CONPOBOKJATh BBICTYIJICHUE MPE3ECHTALNEH;

IIPU BBIMOJTHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHMM (PU3MYECKUX MPOLIECCOB
pacnpenensiTh 00s3aHHOCTH B TPYMIE B COOTBETCTBUM C IOCTaBICHHBIMH 3aJadaMH,
CJIEUTH 32 BBIITOJIHEHUEM IIJIaHA JEUCTBUI U KOPPEKTUPOBATH €ro, aICKBaTHO OLICHUBATH
COOCTBEHHBI BKJaJ B JIESATENbHOCTh TPYIIIbI, BBICTPAUBAaTh KOMMYHHKAaTUBHOE
B3aUMMOJIECTBHE, MPOSBIAS TOTOBHOCTh pa3peliaTth KOHMIUKTHI.



TEMATHUYECKOE IINTAHUPOBAHUE

HaumeHnoBaHue KoJsimyecTBo yacoB
Ne
pa3aesioB U TeM KoaudecTBo 4acoB B ©®PII i
n/n HpOrpavMMBI (+KOHCTPYKTOp) puMeYyaHue
Bcero | KP P | Becero | KP p
Paznen 1. CTpoeHue u cBoiicTBa BelllecTBA
11 UCTpOGHI/Ie u 6 5
CBOWCTBA BEIIECTBA
Hroro mo pazueny 6 6
Paznen 2. TenJioBble Mpouecchl
2.1 TemnnoBeIe mpoIecch 34 1 4 33 1 6.5
Hroro no paznery 34 33

Pa3nen 3. DiekTpuyecKkne 1 MATHUTHBIE SIBJIEHHUS

DIIEKTPUYECKHE
21 3apsbl. 3apsKEHHbIE 9 9 1
Tena U ux
B3aUMOJEHCTBUA
2.2 Hocrosmimiit 31 1 6 31 | 1 10
ANEKTPUIECKUI TOK
2.3 MarauTHbIE SIBJICHUS 11 3 11 4
24 DJIEKTpOMarHuTHas 7 1 1 7 1 1
WHTYKITAS
58
Hroro mo pazgeny 58
Paznen 3. [loBTOpuTEIbHO-00001IAK0 M MOY b
[ToBTOpUTENBHO-
3.1 00oOmaron i 4 5
MOJYJIb
Uroro no pazneny 4 5
OBILIEE KOJIMYECTBO
102 3 14 102 3 22.5
YACOB I10 ITPO'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

Ne i/

Tema ypoka

Pasnen 1. CTpoeHue u cBoiicTBa BelecTBa

OCHOBHBIE ITOJI0KCHUS MOJIeKyJISIpHO-KHHeTH‘ICCKOﬁ TCOPHHU U UX OIIBITHBIC

1
TTOATBEPIKICHUS

2 Macca u pa3Mep aToMOB U MOJIEKYJI

3 Mogenu TBEpIOTO, JKUIKOTO M ra3000pa3HOro COCTOSIHUM BEIlleCTBa

4 VYpoxk-koudepenuus "Kpucrammaeckue u amopdusie tena. ['paden. [lomyduenune
HCKYCCTBEHHBIX aJIMa30B"

5 CmauuBaHue U KamWUBIPHOCTh. [loBepXHOCTHOE HATSHKEHUE

6 TennoBoe pacupeHue U CKaTHe

Pa3nes 2. TenuioBble mpouecchl

7 Tennosoe newkenne. Temneparypa. TemnepaTypHbIe Kb

8 Buyrpennsis sHeprus u cnocoobl €€ n3MeHeHUs

9 Buaer Tenonepenaun

10 VYpoxk-koupepentus "IIpakTnyeckoe UCMOIb30BAHNE TEIJIOBBIX CBOMCTB U MaTEPHAIIOB
Ui SHEprocoepexeHus"

11 KomnuectBo TemnoTrl. YenabpHas TEILI0EMKOCTD

12 VYpok- uccnenopanue "NucienoBanue 3aBUCUMOCTH TEMIIEPATYPbI OCTHIBAIOLIECH BOJIbI
OT BpeMeHH"

13 VYpaBHeHue TerioBoro Oananca. TeniooOMeH U TEIIOBOE PaBHOBECHE. 3aKOH
Hprotona — Puxmana
JIaGopaTtopnas padora Ne 1 "HccnenoBanue siBiIeHNN TEINIOOOMEHA IIPU CMEIIMBAHUU

14 - o "
XOJIOJTHOM U TOpsiuei BObI

15 Onepeus monausa. Yoenvnas menioma ccopanus

16 Pemenne 3agau mo reme "TermmooOMeH U TeIIoBoe paBHOBecHe"

17 Pewenue 3a0au no meme "Tennoobmen u mennogoe pasrogecue”

18 JlaGopaTtopnas padota Ne 2 "OmnpezereHne KoJIU4ecTBa TEMIOTHI, MOJy4YeHHOTO BOJIOM
MIPH TEIJIOOOMEHE C HAarpeThiM METAITMYECKUM LIIHHIPOM"

19 [1naBneHue u oTBepACBaHNE KPUCTAUIMYECKUX TeJI. Y AeIbHas TeIJIOTa IIaBICHUS

20 Pewenue 3a0au no meme "llnasnenue u omeepoesanue kpucmaniiuyeckux men"

21 Jlaboparopnas padota Ne 3 "Omnpenenenue yaenbHON TEMIOTH TUIaBICHUS Jbaa"

22 [TapooOpazoBanue u KoHeHcanus. Mcmapenue

23 Kunenue. Y aenpHas Temnora napooOpa3oBaHus U KOHJICHCAIIMU. 3aBUCUMOCTh
TEMIEPaTyphbl KHIIEHHUS OT aTMOC(EpPHOTo JaBICHUs

24 Pemenne 3agau mo reme "[lapooOpazoBanue u kuneHue"

25 Perenne koMOMHMPOBAHHBIX 3a]1a4 Ha TEIIOOOMEH

26 Hacsliennsii 1 HeHachILEHHbIN nap. BiaxxHOCTE BO3ayXa.

27 Bnrasicnocmo 6030yxa u eé usmepenue. Jlabopamopuas paboma Ne 4 "Onpeoenenue
OMHOCUMENbHOLL 81AXCHOCMU 8030YXa”

28 Pemenue 3amau no teme "BiaaxxHOCTR"

29 Pemenue 3a1au 1 aHamU3 CUTYAIlMii, CBI3aHHBIX C SIBICHUSMH UCTIAPEHUS U

KOHACHCAlluH




30

[TpuHIMTIBI PaOOTHI TEIJIOBBIX JABUTATEICH

31 [TapoBas TypOuHa. J/|Burarenab BHyTPEHHETO CTOPAHHS

32 KIIJI TerioBoro ABUTraTENst

33 Pemenue 3apau o Teme "KII/] TemmoBoro nqeurarens"

34 Pemenune pasgnqmﬂx 3ana4 "TemnooOMeH ¢ (pa30BbIMU IIEpEX0/1aMH, CTOpPaHNe
TOIUIMBA, KIIJ

35 VYpoxk-koudepenuus "TerioBbie IBUTATENIN U 3aIUTA OKPYKAIOMIEH cpep”

36 TennoBbie MOTEPH B TETIIOCETIX

37 3aKOH COXpaHEHUs U MPEBPALICHUS YJHEPTUH B MEXaHNUECKUX U TEIJIOBBIX MPOIECCax

38 Pemenue 3amaq mo teme "TemsoBbie mporecch”

39 [ToaroroBka k KOHTpOJABHOM padote Ne 1 mo Teme "TermnoBbie mporecch”

40 Koutpoabsnas padora Ne 1 no reme '"TensoBbie npoueccol'

Pasjen 3. DilekTpuyeckne  MArHUTHBIE SIBJIEHUS

Inekmpuueckue 3apaovl. 3apAxceHHble meia U ux e3aumooeticmeue

41 Dnektpuzalus Tel. [[Ba posa aMeKTpruiecKuX 3apsioB

42 Ypok-uccienoBanue "I:ICCJ'IC)IOB&HI/IC CIoCO0O0B Pa3INYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCS

43 B3anmoperictBue 3apskeHHBIX Tell. 3akoH KynoHa

44 DIIEKTpUYECKOE TTOJIE. Hal'lpﬂ)KéHHOC;FB aneKTpudeckoro noJi. [IpuHnmn
CYINEPIO3UINH AIEKTPUUECKUX MOJIeH

45 Hocwnrenu snekrpruecknx 3apsaoB. DiIeMeHTapHbIN 3apsa. CTpoeHue atoma

46 3aKOH COXpaHEHHsI SJIEKTPUUYECKOTO 3apsiia

47 [TpoBOAHMKH, TUITIEKTPUKHU U TIOTYIIPOBOTHUKH

48 VYpoxk-koHpepenus "DieKTpusaius B MOBCETHEBHON KU3HH"

49 Pemenue 3agau no teme "3aKk0H COXpaHEHUS IEKTPUUECKOTO 3apsiaa’

Iocmoannwlit 3.1eKmpuyeckuil moxK

50 DneKTpuYecKuid TOK. ICTOYHUKH AIEKTPHIECKOTO TOKa

51 ypOK-I/ICCJ'Ie,HOB:VaHI/Ie "UccnenoBanue AEUCTBUS ANEKTPUUECKOTO TOJIA HA MPOBOAHUKHU
U JUDJICKTPUKHI

52 DIIEKTPUYECKHUI TOK B MeTajIaX. DIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

53 DneKTpruYecKas 1erb

54 Cuna Toka. AMmiepmerp

55 DnexTpuueckoe HanpspkeHue. Boabtmerp

56 Jlabopamopnas pa6,?ma Ne 5 "Cbopka u ucnvimanue s1ekmpuyeckot yenu
NOCMOSIHHO20 MOKA

57 3aBUCHUMOCTH CHJIbI TOKA OT HanpspKeHus. 3akoH OMa JUist yyacTka 1enu
Jlabopamopuas paboma Ne 6 "Hccnedosarnue 3a8uUcumocmu cuivl moka,

58 npomexanuezo uepe3 pe3ucmop, Om conpomueieHus pe3ucmopa U HanpsaxiCceHus Ha
pezucmope"

59 DIEKTPUYECKOE CONPOTUBIICHUE. Y ACIBHOE CONTPOTUBIIEHUE BEIIECTBA

60 Jlabopamopnas paboma Ne 7 "Onpedenenue yoenvrnoco conpomusnenus npogooHuxa"

61 Pemrenue 3agau o reme "DeKTpUUECKOE COMTPOTUBIICHUE. Y ACIBHOE CONPOTUBIIEHKE"

62 Pemenue 3amau no treme "3akoH Oma"

63 [TocnenoBarenbHOE U NApAIIENBHOE COEAMHEHUE POBOJHUKOB




Jlabopamopnas paboma Ne 8 "l[Iposepka npasuna ciodiceHus HanpsjiceHuil npu

64 p
NOCNe008AMENbHOM COCOUHEHUU O8YX PEe3UCTOPO8

65 Pemenue 3anau no teme "[locnenoBarenbHoe U napaiebHOE COEIUHEHHE
MIPOBOJIHUKOB"

66 Jlabopamopnas paboma Ne 9 "[Iposepra npasuna 0ist cuitbl MOKa npu NApaLLeibHOM
coeouHeHuu pezucmopos”

67 Pemenue 3a1ay Ha npumMeHeHue 3akoHa OMa AJis pa3InyHOrO COEUHEHUS
MIPOBOJTHUKOB

68 Pemenue 3a1ay Ha npumMeHeHue 3akoHa OMa AJisl pa3InyHOrO COEANHEHUS
MIPOBOJTHUKOB

69 O/1C u BHyTpeHHEE CONPOTUBIIEHUE NCTOYHHKA TOKA. 3akoH Oma /15 IOJIHOM 1enu

70 Pemenue 3anau no teme "3/IC, BHyTpeHHEE COIPOTUBIICHNE UCTOYHUKA TOKA. 3aKOHA
Oma 1t mosHOM 1ernu”

71 Jlabopamopuas paboma Ne 10 " Onpeodenenue 3/C u enympennee conpomueienue
ucmounuxka moxa"

72 [IpaBuna Kupxroga

73 VYpox-uccnenosanue "[Iposepka mpasun Kupxroga"

74 VYpok-uccnenosanue "M3ydeHne BOIbT-aMIEPHBIX XaPAKTEPUCTUK PA3INYHBIX
3JIEMEHTOB IEKTPUYECKON LeTH"

75 PaboTa anexTpuueckoro Toka. MOIIHOCTD 3JEKTPHIECKOTO TOKA

76 3akon [xoyns-Jlenna. [Torpeburenu anekrpudeckoro Toka. KopoTkoe 3aMbIkanme

77 VYpoxk-koupepennus "OO0bsicHEHNE W TPUHITUT ICUCTBUS JOMAIITHUX
AJIEKTPOHArpeBaTEIbHBIX TPHOOPOB"

78 Pemenune paznuunbix 3ama4 "I[10CTOSAHHBIN 3JIEKTPUYECKUNA TOK"

79 [ToaroroBka Kk KOHTPOJBHOM padoTe Ne 2 o Temam: "DIIEKTpUUECKHE 3apSIbl.
3apspKeHHbIE Tella U UX B3aumoiecTBre. [10CTOSSHHBIN 3JIeKTpUYECKHil TOK"

80 KonTpoabHast padora Ne 2 mo remam: " JiieKTpudecKue 3aps/ibl. 3apsKeHHbIE
TeJia M ux B3aumonaeiicteue. [IoCTOSIHHBIN JIeKTPUYeCKU TOK"

Maznummnule agnenus

81 [TocTosiHHBIE MarHUTHI, X B3auMoAecTBHE. MarHuTHOE 1oJie 3eMJIHU U €ro
Ha3HAauYeHUE [ )KU3HU Ha 3emie

82 Ypok-uccienoBanue "V3ydeHre MarHUTHOTO TOJISI IOCTOSIHHBIX MarHUTOB MIPU UX
0o0beAMHEHNH U pa3jeiaeHuy. Busyanusaius noss mocTOSIHHBIX MarHUToB"

83 OmneiT DpcTena. MarHuTHOE MoJie AIIEKTPUIECKOr0 TOKa

84 OmnsiT AMriepa. MarauTHoe 1oJie KaTylku ¢ TokoM. [IpuMeHeHne 31eKTpoMaruuToB B
TEXHUKE

85 Cuna Amrmiepa u omnpenienieHue e€ HanpaBIeHUs

86 Pewenue 3agau no reme "Cuna Amnepa u onpeneneHue e€ HarpapiaeHus"

87 DNEeKTpOoABUTaTENh OCTOSIHHOTO ToKa. Mcrob30BaHue IIeKTpoIBUraTenei B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCTIOPTE

88 Jlabopamopnas paboma Ne 11 "H3yuenue oelicmsus MazHUmMHO20 NOJisL HA NPOBOOHUK
c mokom"

89 Ypoxk-koHpepenuus "[IpakTuyeckoe npuMeHeHHe IEKTpoIBUTraTenen"

9 Jlabopamopnas paboma Ne 12 "Koncmpyupoeanue u uzyuenue pabomoi
anekmpoogueamens”

91 Jlabopamopnas paboma Ne 13 "Hzmepenue KIIJ] snexkmpoosuecamenvhoti ycmanosxu"




DieKmpomazHumnans UHOYKYus

92 OneiTel Dapanes. 3akoH nekTpomMarHuTHOM nHaykuuu. [Ipasuiio Jlenna

93 Jlabopamopnas paboma Ne 14 "Hccrnedosanue usmenenutl 3Ha4eHus u HanpasieHus
UHOYKYUOHHO20 moKa"

94 Pemenue 3anau no teme "3akoH anekTpoMarHuTHOW nHAyKuuu. Ilpasuiio Jlenna"

95 OnekrporeHeparop. CriocoObl NOTYUYEHUS SJIEKTPOIHEPTUU

96 Ypok-koH(pepeHIus "DIeKTPOCTaHIIUN Ha BO3OOHOBIISIEMBIX HCTOYHHKAX YHEPTHH.
[IpoGnemsl 3xosioruu. ToruBHbBIE 37IEMEHTHI U 3JIEKTPOMOOUIIN"

97 [ToaroroBka k KOHTpOJALHOM padote Ne 3 mo TemMam: "MaruuTHbIe SBICHUS ",

JCKTPOMAarHUTHAS WHIYKIIUS

"9 yK "

98 KouTtpoJbHoii padora Ne 3 no remam: ""MaruutrHble siBjieHus ',
"J1eKTPOMarHuTHasi MHAYKIuUs'"

Pe3eps

99 PesepBHrIit ypok. PaboTta ¢ TekcTamu o Teme "TeroBsie porecch”

100 Pabora ¢ TekcTamu o Teme "DaeKTpuuecKue 3apsabl. 3apsLKeHHBIE Tela U UX
B3auMoJieiicTBue"

101 PaboTa c Tekctamu o Teme "MarHutHble SBIEHUS"

aboTa ¢ TeKCTaMH 110 TeMe "DIeKTPOMAarHUTHAS HHIYKITUS
102 Pa6 "3 yKIHs"
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