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MNOACHUTEJIbBHASA 3AIINCKA

Copeprxanye mporpaMMBl HAITPaBJIeHO Ha (POPMHUPOBAHNE CCTECCTBEHHOHAYYHON TPAMOTHOCTH yUAIIUXCA U
OPTaHU3AIMIO U3YYCHUS (PU3UKM HA JICATCIBHOCTHON OCHOBE. B HEl yUHTHIBAIOTCS BO3MOXKHOCTH IIPEIMETA
B peaymsaimn TpeboBanmii PI'OC OOO K uraHuPyeMBIM JTHIHOCTHBIM U METAIIPESAMETHBIM PE3yIIbTaTaM
00y4eHHMS, a TAKKE MEKITPEAMCTHBIC CBSI3M €CTCCTBCHHOHAYYHBIX YUSOHBIX TPEIMETOB HAa YPOBHE

OCHOBHOTO 00111eTO 00pa30BaHuS.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «®PU3UKA»

Kypc ¢pm3nkn — cucteMoo0pasylonmii Al €CTCCTBCHHOHAYYHBIX YICOHBIX MTPEIMETOB, IIOCKOIBKY
(r3nUecKne 3aKOHBI JIS)KAT B OCHOBE IIPOIIECCOB M SBICHUH, H3y9aeMBIX XUMHUCH, OMOIIOTHEH, aCTPOHOMHEH
n pusmaeckoii reorpadueit. Pusnka — 3TO MpeIMeT, KOTOPBIH HE TOIBKO BHOCHT OCHOBHOM BKJIA[ B
CCTCCTBCHHOHAYYHYIO KapTHHY MHPA, HO M IPEJOCTABIIICT HanOoIee ICHBIC 00pa3Lbl TPUMCHEHHS HAYIHOTO
METO/a MO3HAHMUSA, T.C. CII0C00a IOTYYESHUS JOCTOBEPHBIX 3HAHMK 0 Mupe. Hakonen, ¢pusmka — 310
IIPEIMET, KOTOPBIH HApSLy C APYTHMHU €CTCCTBCHHOHAYYHBIMH IPESAMETAMH JOJKCH AaTh IKOJILHUKAM
IpEACTaBICHUE 00 YBICKATCIHLHOCTH HAYYHOT'O HCCICIOBAHNS M PAJAOCTH CAMOCTOSTCIIEHOTO OTKPBITHS
HOBOTO 3HAHMS.

Opnna u3 rIaBHEBIX 331a4 (PU3MUCCKOT0 00pa30BaHMs B CTPYKTYpe 001ero o6pa3oBaHus COCTONT B
(hopMHPOBAHNHN €CTCCTBCHHOHAYYHOM IPaMOTHOCTH M HHTEpPECa K HAYKEe Y OCHOBHOM MacChl 00yJarOImXcs,
KOTOpBIC B JaJbHEHIIEM Oy Iy T 3aHATH B CAMBIX pa3Ho 00pasHbix chepax pestensHocTH. Ho He menee
BAXXHOH 3a/1a4€H SABJISCTCS BHISBICHNUEC M MIOATOTOBKA TATAHTIMBEIX MOJOBIX JIIOACH AJIS TPOJOIDKCHUS
o0Opa3oBanus U JAIBHEHIICH MTPOPECCHOHATBHON NCATCILHOCTH B O0IACTH €CTCCTBCHHOHAYYHBIX
MCCIICAOBAHMH M CO3JaHMH HOBBIX TEXHOJIOTHHA. COrIacHO MPUHATOMY B MEKIIyHAPOJHOM COOOIICCTBE
ompenenenmio, EctecrBenHonayyHasi paMOTHOCTB — 3TO CIIOCOOHOCTD YEIIOBEKA 3aHUMATh aKTUBHYIO TPaX-
JAaHCKYIO TIO3HULNIO 110 OOIIECTBECHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTCCTBCHHBIMH HAYKaMH, K €TO
TOTOBHOCTB HHTEPECOBATHCS CCTECTBCHHOHAYYHBIMH HACIMH. HaydHOTpaMOTHBIH YSITOBEK CTPEMHTCS
YYacTBOBATH B ApTYMEHTHPOBAHHOM OOCYKICHUH MPOOIEM, OTHOCSIINXCS K €CTECTBCHHBIM HAyKaM 1

TCXHOJIOTHUAM, YTO Tp66yeT OT HCTO CICAYIOINHX KOMIICTCHTHOCTECH;
— Hay4HO OOBACHATE SIBJICHUSA,
— OICHHBATH U IIOHUMATh 0COOEHHOCTH HAayYHOTO HCCIICAOBAHMUA,
— HHTCPIIPCTUPOBATL JaHHBIC U UCITOJIbL30BAThL HAYYHBIC JOKA3ATCILCTBA JJIA TIOJIYUCHUA BEIBOOOB.

N3zydenne Gpu3nky criocobHO BHECTH PEILAIOIINN BKIaI B (POPMHPOBAHNE €CTCCTBCHHOHAYTHOM
TPaMOTHOCTH 0OyJaIOLINXCS.

HNEJIX U3YUYEHHUSA YYEBHOTI'O TIPEJIMETA «®H3UKA»

Lem n3yuenns (pu3nKH Ha ypoBHE OCHOBHOTO 0011eT0 00pasoBanus onpeaencHsl B Konmenmn
npenogaBanus yaeOHoro npeaMera «Dusnka» B 00pazoBaTeabHBIX opranm3anusax Poccuiickoit ®enepanny,
peaTM3yIOIIX OCHOBHEBIC 001Ie00pa3oBaTeILHBIC ITPOTPAMMBI, YTBEPKASHHOM pemenneM Koternn
MunncreperBa nnpocsetnenus Poccuiickoit deneparmm, mpotokoin ot 3 aexadps 2019 r. Ne [TK4Bh.

Lemm n3yuenus pu3nku:

— TpUOOpPETCHUE MHTEPECA M CTPEMIICHHS 00yJaIOMmMXCs K HAYYHOMY M3Y9CHHUIO TTPHPOJIBI,

Pa3sBUTHE WX MHTCIUICKTYAIBHBIX M TBOPUYCCKUX CIIOCOOHOCTEIH;

— Ppa3BHUTHC NMPEACTABICHUI 0 HAYTHOM METOZC MO3HAHMS ¥ (POPMHUPOBAHUE HCCICIOBATEIHECKOTO

OTHOILNCHHA K OKPYKAIOIIUM ABJICHUAM,



— (opmMmupoBaHKEe HAYIHOTO MUPOBO33PCHUS KaK PE3yNbTAaTa H3YUCHUS OCHOB CTPOCHHS MaTCPHH U
(yHIaMEHTAIBHBIX 3aKOHOB (PU3MKH;

— (dopMupoOBaHHE MPEACTABICHIH O POIH (PU3HKHU IS PA3BUTHS IPYTHX SCTCCTBCHHBIX HAYK, TCXHUKH
M TCXHOJIOTHI;

— Ppa3BHUTHEC NPEACTABICHUH 0 BOBMOXHEIX cpepax Oyayei mpodeccnonanbHoi AesITeILHOCTH,

CBSI3aHHOM C (DM3HMKOM, MOATOTOBKA K JAIBbHEHIIEMY 00yUCHHUIO B TOM HAIIPABICHHUH.

JloCTIKeHNE 3THX IIETICH Ha YPOBHE OCHOBHOTO 0011er0o 00pa3oBaHus 00CCICUNBACTCS PCIICHICM
CIICAYIOIINX 3a/1a4:

— TPUOOPETCHHUE 3HAHWH O TUCKPETHOM CTPOCHHH BELICCTBA, O MCXaHMUCCKUX, TCTIOBHIX,

QJICKTPHUYCCKHUX, MA'HUTHBIX U KBAHTOBLIX ABJICHHUAX;

— TPUOOPETCHUE YMCHUH OIMCHIBATE W OOBACHATE (PH3MUCCKUE SBIICHUS C UCTIOIBE30BAHICM

ITOJIyYEHHBIX 3HAHUM;

— OCBOCHHE METOJIOB PCIICHUS MPOCTEHITNX PACYETHBIX 33124 ¢ UCTIOJIB30BAaHNEM (PH3HUECKIX

MOJEJIEH, TBOPUECKUX U IIPAKTUKOOPUEHTHPOBAHHBIX 3344,

— Ppa3BHUTHC YMCHHI HAOIIOAATH MPUPOAHBIC SBJICHUS M BBIIOIHATE OIBITEI, 1a00paTopHbie paboThl 1

OKCIICPUMCHTAJILHBIC HCCIICAOBAHUA C UCITIOJI30BAHUCM U3MCPUTCIILHBIX HpI/IGOpOB;

— OCBOCHHE IPUEMOB PaOOTHI ¢ HH(popMaIieH (PU3NIECKOro CoAep Kanms, BKIIoYast HH(OPMAIHIO O

COBPEMCHHBIX AOCTIKCHHUSAX (DPM3HUKH; AaHATN3 M KPUTHUCCKOE OIICHUBAHIE HH()OPMAIIHH;

— 3HAKOMCTBO CO chepamu MPodhecCHOHATEHON ICATEIBHOCTH, CBI3AaHHBIMA C (PU3UKOH, 1

COBPEMCHHBIMH TCXHOJIOTHSIMH, OCHOBAHHBIMH HA JOCTHKEHUIX (DU3MICCKON HAYKH.
MECTO YYEBHOTI'O ITPE/IMETA «®PU3UKA» B YHEBHOM IIJIAHE

B cootBerctBm ¢ ®I'OC OO0 ¢usuka sBiaseTcs 0043aTeILHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO
obiero obpaszoBanms. Jlannas nmporpamma rnpeyCMaTpuBacT H3y4eHHe (PU3MKH Ha 6a30BOM YPOBHE B 8
Kimacce B 00béMe 68 wacoB 1mo 2 baca B HEAEIIO.



COJAEP/KAHUE YYEBHOTI'O ITPEJIMETA

Paszaea 1. TenaoBble ABJICHUA

OCHOBHBIE 110JIO’KEHUS MOJIEKYJIIPHO-KMHETHYECKON TEOPHUHN CTPOEHMS BellecTBa. Macca 1 pa3Mepsl
aToOMOB M MOJIEKYJI. OIIBITHL, IIOATBEPKJAIOLINE OCHOBHBIE II0JI0KEHUS MOJIEKYJISPHO-KMHETHYECKOH TEOPUH.

Mogenu TBEPAOTO, KHUIKOTO B ra3000pa3HOro COCTOSHUH BenecTBa. Kpucraimmmaeckue u aMopgHBIe Tena.
OO6mBsicHeHNE CBOMCTB Ta30B, KUIAKOCTEH M TBEPABIX TE HA OCHOBE MOJIOKCHIH MOJICKYIISPHO-KHHETHICCKOM
teopun. CMauMBaHKUE U KalMJUIpHBIE siBJIeHUs. TeIuoBoe pacliMpeHue U CKaTue.

Temneparypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTBIO TEILUIOBOT'O JIBUKEHHUS YaCTHULL.

Buytpennss sueprus Crioco0bl H3MEHEHHUS BHYTPEHHEH SHEPTHA: TETLIONEPEjada i COBEpPIICHUE PabOTHI.
Bupas! Teruionepenadn: TEILIONPOBOJHOCTh, KOHBEKIINA, H3Ty4YEHHUE.

KomigecTBo TemnoThl. Y AebHAS TEIUIOEMKOCTH BEIIECTBA. TEIII000MEH M TEIUIOBOS PABHOBECHE.
VYpasuenue temmooro 6ananca. [Inasnenne M OTBEpACBaHNEC KPUCTAUIMYECKUX BELICCTB. Y ACNbHAS
terutora turasnenust. [lapoobpasosanme n konaencauns. Mcemapenne (MC). Kunenne. Y penbnas Terrora
napooOpa3zoBanms. 3aBUCHMOCTE TEMIICPATYPBl KHIICHHUS OT aTMOC(EPHOTO AaBJICHHUS. BIaxxnocTs Bo3ayXxa.

OHeprus ToIuMBa. Y IejbHas TEII0Ta CrOPaHHMs.

[Mpuanwme: paboTe! Teroseix auratenceit. KI1J[ teruioBoro apuratens. TerroBbie JBUTATCIN U 3AIIATA

okpy>xatomei cpeasl (MC). 3akoH coXpaHeHHS U IIPEBPAIICHUS SHEPTUH B TCILUTOBBIX nporeccax (MC).
Hemoncmpayuu

. HaGmronnenne OGpOyHOBCKOTO IBMKCHHS

. Habmronenme muddysnn

. HaGmronenwe siBicHMI CMAYMBAHNS W KAITAIUISPHBIX SBICHUH

. HaGmroienme TeToBoro pacimpeHust Tl

. I3MeHeHMe AaBIICHUS ra3a MPU U3MCHCHHUH 00bEMA M HATPEBAHWH WIIH OXJTAKICHIH
. [IpaBuna u3smepeHus TemMIreparypsl

. Bunsl Teronepenaun

K~ N ke W~

. OxnaxAeHue IPH COBEPIICHUH PAOOTHI

9. HarpeBanue npu coBEpIICHUN pabOTHl BHCITHAMH CHIIAMHA
10. CpaBraenue TEIUIOEMKOCTEH Pa3TNIHBIX BELICCTB

11. Habmroacune KUIreHus

12 .HabmroaeHue moCTOSHCTBA TEMIIEPATYPHI IPH TUTABICHIH

13. Mojenu TeTUTOBBIX ABHTATCIICH
Jabopamopuvie pabomot u onvimul

1. OnBITE IO OOHAPYKEHHUIO NCHCTBHS CHIT MOJICKYIISIPHOTO TTPHTSHKCHHUS

2. OnbITHI 110 BBIPALIMBAHUIO KPUCTAJLJIOB IIOBAPEHHOM COJIM MJIU caxapa

3. OnbITH 10 HAOIIOICHHUIO TEIUIOBOTO PACIIMPCHHS I'a30B, )KUIKOCTCH M TBEPABIX TEI

4. Omnpepencnne AaBiICHAS BO3AyXa B OALTOHE MINTPHIIA

5. OnBITH, JEMOHCTPUPYIOIINE 3aBUCHMOCTD JAaBICHHS BO3AYyXa OT €ro 00bEMa M HArpeBaHUs WITH
OXJIAXKICHHS

6. [IpoBepka rumoTe3bl TMHSHHONW 3aBHCUMOCTH JUTHHBI CTOJIOWKA KUAKOCTH B TEPMOMETPHUCCKOM TpyOKe
OT TEMIIEPATYPBI

7. Habnronenue n3MeHeHNs BHYTPESHHEH SHEPTHHU TeJa B PE3yIbTAaTe TEIUIONEPEAayn U Pa0OTHl BHCITHNX
CHII

8. MccnenoBanue siBICHUS TEIUIOOOMEHA MTPH CMEIIUBAHUH XOJIOAHOM M TOPSAUCH BOBI

9. Onpenenenne KOMMYECTBA TEIUIOTHI, MTOyYCHHOTO BOAOH IPH TEIUIOOOMEHE € HATPETHIM

MCTAJUIMYCCKUM IMWINHAPOM



10. Omnpepernenne yaenbHON TEITHIOEMKOCTH BEILICCTBA
11. MccenoBanne mpolecca HCIapeHust
12. Onpexenenne OTHOCUTEIBHON BIAXKHOCTH BO3IyXa

13. Onpenernenne yAeIbHON TEIIOTH TUIABJICHUS JIb/IA

Pa3pen 2. DiaekTpudeckne H MATHUTHBIE SIBJICHHSA

Onexrpuszauys Tei. [IBa poja anexTpuueckux 3apsioB. Bzanmopeiicreue 3apskeHHbIX Te. 3akoH Kyiona
(3aBHCHMOCTD CHITBI B3aMMOICHCTBHSA 3apPSHKCHHBIX TEJI OT BETHYMHEI 3aPSJ0B W PACCTOSHIS MEXKTy TCIAMH).
Onexrpuueckoe 1oje. Hanpspk€HHOCTD 31€KTPHUECKOTo 110uIst. [IpUHIUIT CynepIIo3uLMu 3JIEKTPUUECKUX

noJieit (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu anekTpruueckux 3apsiioB. IeMEHTapHbIN 3iiekTpudeckuil 3apsi. Crpoenue aroma. [IpoBogHuku
U IMBJIEKTPUKH. 3aKOH COXPAHEHUS! BJIEKTPUUECKOI0 3apsia.

DJEKTPUUECKHUH TOK. Y CJIOBHS CYIIECTBOBAHUS 3JIEKTPHUUECKOI0 ToKa. VICTOUHHMKH ITIOCTOSTHHOT'O TOKA.
JISHCTBYS 3ICKTPHUCCKOTO TOKa (TEIIIOBOE, XMUMHYECKOE, MArHUTHOE). DIICKTPHUCCKHH TOK B KHMIKOCTAX
M razax.

Onexrpuueckas Lelb. Cuwia Toka. DJIeKTpuieckoe HaupspkeHue. ColpoTHBIIEHUE IIPOBOIHUKA. Y A€IBHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH Oma Juts yuactka ueni. [locienosarenbHoe U TapajuiebHOE COSJMHEHUE
IIPOBOJTHHUKOB.

PaboTa 1 MOLTHOCTB IEKTPHUCCKOTO TOKA. 3akoH J[xoyis— JleHma. DNeKTpuuecKkne e 1 noTpednTesn
SIICKTPHUCCKON PHEPTHH B OBITY. KOpOTKOE 3aMBIKaHHE.

ITocTostHHBIE MAarHWTHI. B3aMMOAEHCTBHE ITOCTOSHHBIX MAarHuTOB. MarHuTHoOe 1oje. MarauTHoe mose
3eMJIM ¥ €ro 3HaueHue st )ku3HU Ha 3emute. OnblT Jpcrena. MarHuTHoe 110J1€ 3JIEKTPUYECKOI0 TOKa.
IIprMeHeHnE 3IEKTPOMATHATOB B TEXHUKE. [[eHiCTBME MATHUTHOIO ITOJISL HA IIPOBOAHHUK C TOKOM.
DJeKTpoABUIaTE b IIOCTOSTHHOIO TOKA. M CIIo/Ib30BaHKeE 3IIEKTPOABUraTeNIel B TEXHUUECKUX YCTPOICTBaxX U
Ha TPAHCIIOPTE.

Omnprter ®apanes. Ssienue anekrpoMaranTHOH MHAYKIHH. [Ipasmro Jlenma. Diexkrporeneparop. CriocoOw

TIOJIYyUCHUA BHCKTqueCKOﬁ OHCPIHUH. BHCKTPOCTaHL[I/II/I Ha BOBOGHOBHHCMBIX HCTOYHHUKAX DHCPIUH.
Hemoncmpayuu

DnexTpusaLms Tei

JIBa poa JIEKTPUUYECKUX 3apsJ0B M B3aUMOJIEHCTBUE 3apSyKEHHBIX TEIl
Y CTpOoiCTBO B JEHCTBHE 3IEKTPOCKOIIA

OnexrpocraTHueckast HHAYKLMS

3aKOH COXpaHEHMsI DIEKTPUUECKHX 3aps/I0B

IIpoBONHMKHN M AUBIIEKTPUKHN

MogenmpoBaHie CHIIOBBIX JIMHHH 3JIEKTPUUYECKOTO TIOJISt

NN R -

HcTounnku 1mocToSHHOrO TOKA

e

JIeHCTBHA DIIEKTPUYECKOTO TOKA

—
<o

. DIIEKTPUUCCKUH TOK B )KHIKOCTH

[u—y
[u—y

. 'a30BBI paspsn

—
[\

. I3MepeHue cuiibl TOKa aMIIEpMETpOM

—
(98]

. I3MepeHue 3JeKTpUUeCcKOro HalpsKEHHUsT BOJIBTMETPOM

—
=

. Peocrar m marasuH COIPOTHUBIICHHH

—
(9]

. B3314M0,Z[€I’ICTBPIC ITOCTOAHHBIX MAarHuTOB

—
(=)

. MO,Z[CJII’IPOB&HI/IC HCBO3MOXHOCTH PA3ACIICHHUA IIOJIIOCOB MarHuTa

—
~]

. MO,Z[CJII/IPOBaHI/IC MATHATHBIX TTOJICH TTOCTOSHHEBIX MATHUTOB

—
o0

. OneIT Opcrena



19.
20.

21

22.
23.
24.
25.

MaruuTHoe 1ojIe TOKa. DJICKTPOMATrHUT

JlelicTBME MarHUTHOTO ITOJIS HA IPOBOJHUK C TOKOM

DNEKTPOABUTATEIb MTOCTOSIHHOTO TOKA

UccnenoBanue ABIEHUA 3JIEKTPOMATrHUTHON MHIYKLMH

Omnprter @apanest

3aBHCUMOCTD HAIIPABICHUS WHIYKIMOHHOTO TOKA OT YCJIIOBHH €r0 BO3SHUKHOBCHHS

DIEKTPOreHEPaTOP MOCTOSHHOTO TOKA

Jabopamopuvie pabomot u onvimul

A A

6.

ONBITH 10 HAGIIOACHUIO SJCKTPU3ALMH TSI MHIYKIUCH U IIPH COMPUKOCHOBCHHH

HccnenoBanue 1eNCTBUS 3JIEKTPUUECKOIO 10JISL HA IIPOBOJHUKH U AUBIEKTPUKHU

C6opxka 1 mpoBepka pabOTHI AIEKTPHUCCKON LETTH TOCTOSTHHOTO TOKA

W3mepenue 1 peryJiMpoBaHUE CUIIBI TOKA

H3mepeHnue 1 peryJiMpoBaHUE HAIIPSKEHUS

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, MAYLIETO YEPE3 PEIUCTOP, OT COIIPOTHBIIEHHS PEIUCTOPA U

HAIPSKEHUS Ha PE3UCTOPE

7.

OHBITBI, ACMOHCTPHUPYIOIIUC 3aBUCHUMOCTD SJICKTPUUCCKOI'O CONPOTUBJICHUSA IIPOBOJAHHUKA OT €TI0 JJIMHBI,

miomazay ImonepeuyHoro CCUCHUA U MaTCpualia

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

[IpoBepka mpaBMiIa CIOKCHIS HATIPSKCHHUH TTPH ITOCICIOBATCIIFHOM COCAMHCHUHN ABYX PE3HCTOPOB
[IpoBepka mpaBMiIa JUIST CHITBI TOKA TIPH MAPAILISIIBHOM COCIMHCHIH PE3UCTOPOB

Omnpenenenne pabOTHI BICKTPHICCKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP

OnpeeneHne MOIHOCTH MICKTPUICCKOTO TOKA, BBIACISICMON HA PE3UCTOPE

HccnenoBanue 3aBUCHUMOCTH CHITBI TOKA, MAYIIETO YePe3 JIAMITOUKY, OT HAPSKCHUS HA HEH
Omnpenenenne KIIJI narpesarens

HccnenoBanue MArHUTHOTO B3aMMO/ICHCTBUS IIOCTOSTHHBIX MATHUTOB

N3y4yeHre MATHUTHOTO TIOJISt TOCTOSIHHBIX MATHUTOB NP X OOBCIMHCHUH U Pa3/ICIICHHH
HccnenoBanue NSHCTBUS IICKTPUICCKOTO TOKA HA MATHATHYIO CTPEIKY

OHBITBI, ACMOHCTPHUPYIOIIHC 3aBUCUMOCTE CHJIBL B33.HMO,Z[CI’ICTBPI§I KaTylIKH ¢ TOKOM U Marumra oT

CHJIBI TOKA W HAIIPABJICHUA TOKA B KATYLIKC

18.
19.
20.
21.

H3yueHne neicTBUS MATHUTHOTO ITOJISL HA IIPOBOJHUK C TOKOM
KoncrpympoBanue u m3ydeHue pabOTBI HIICKTPOABHTATEIS
Hsmepenne KIIJI 35exkTpoABHraTeIbHON YCTAHOBKH

O1BITE 11O HCCICAOBAHHUIO ABJICHUSA BHCKTpOMaFHHTHOﬁ HHAYKIOWHU: UCCIICAOBAHNC W3MCHCHHH

3HAYCHHMA U HAIIPABJIICHUA MHAYKIIHOHHOT'O TOKa



INJTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

W3zydenne ¢pus3nku B § Kiracce HAIPABICHO HA JOCTHXCHHE 00yJarOIIMMHUCS TMIHOCTHBIX,

MCTANPCAMCTHBIX U HNPCAMCTHBIX PE3YJILTATOB OCBOCHUSA yLICGHOFO npeamera.

JIHMHHOCTHBIE PE3YJIbTATbI
Ilampuomuueckoe eocnumanue:
— TIPOSIBIICHUE MHTEpEca K UCTOPHH M COBPEMEHHOMY COCTOSIHHIO POCCHIICKON (PM3MUCCKOM HAYKH;
— IICHHOCTHOE OTHOIICHHUE K JOCTHKCHUSIM POCCHUICKUX YUEHBIX (PU3NKOB.
I'pasxcoanckoe u Oyxo6HoO-HpascmeeHHOE 60CRUMAHUE:

— TI'OTOBHOCTb K aKTUBHOMY Y4YaCTHIO B OGCY)K,Z[CHI/II/I OGH.[CCTBCHHO-SH&LII/IMBIX U 3THYCCKHX HpOGJICM,

CBSI3aHHBIX C IPAKTHICCKUM IIPUMEHEHHUEM TOCTH)KCHUH (PH3UKH;
— OCO3HAaHHE BAXKHOCTH MOPAIBHO-3THYECKUX IIPUHLHIIOB B IEATEIBHOCTH YUEHOTO.
Icmemuueckoe 60cnumanue:

— BOCIIPHATHE 3CTCTHYCCKUX KAYEeCTB (PM3MICCKOM HAYKH: €€ TApMOHHYHOTO TOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

llelmocmu HAYYHO20 RO3HAHUA:

— OCO3HAaHME IEHHOCTH (PU3MICCKOI HAYKH KaK MOIIHOTO HHCTPYMEHTA ITO3HAHMS MUPA, OCHOBEI
Pa3BUTHSA TEXHOJIOTHH, BAKHEHILIEH COCTABIIAIOIIEN KyIbTYPHI;

— Ppa3BHUTHE HAy4HOM JFO003HATEIBHOCTH, MHTEPECA K MCCICIOBATEILCKON ACATCILHOCTH.
Dopmuposanue Kyabnypol 300p06bs U IMOYUOHATBHOZ0 O1A20NOAYUUA:

— OCO3HAHHE IIECHHOCTH O€30MacHOTO 00pa3a KU3HA B COBPEMECHHOM TEXHOJIOTHICCKOM MHUPE,
BKHOCTH TIPABIII OE30ITACHOTO TIOBEICHUS HA TPAHCIIOPTE, HA AOPOTaxX, C JICKTPHISCKUM W TCTLIOBBIM
000pyAOBaHWEM B JOMAITHUX YCIOBHSIX;

— chopMHpOBaHHOCTE HABBIKA Pe(hIICKCHH, IIPU3HAHUE CBOCTO IIPaBa Ha OMIMOKY M TAaKOTO e 1paBa y
JPYroro 4ejloBeKa.

Tpyoosoe éocnumanue:

— aKTHBHOC Y9aCTHE B PCLICHUH IIPAKTHICCKHX 327124 (B paMKaX CEMbH, IIKOJBI, TOpoJa, Kpast)

TEXHOJIOTHIECKOHN M COLMAILHON HAIPABICHHOCTH, TPEOYIONINX B TOM YMCIIC M (PU3HMUCCKIX 3HAHMIA,
— HMHTEPEC K IPAKTHUYCCKOMY M3YUYCHHIO TPOPeccuii, CBA3AHHBIX C (PU3UKOI.
JKonocuueckoe eocnumanue:

— OpHEHTAMs Ha MPUMEHEHNE (PM3MUCCKUX 3HAHMH TS PEIICHUS 331a4 B 00JIaCTH OKPY KalOIIeH

Cpelibl, IUVITAHUPOBAHMS IIOCTYIIKOB U OLIEHKH X BO3MOKHBIX IIOCIEACTBHH JUIsl OKPYKAIOLIEH Cpelbl;
— OCO3HAaHME TIOOATBHOTO XapakTepa 3KOJIOTMYECKHX IMPOOJIEM M ITyTEH MX PEIICHHS.

Aoanmayus 00yuarouiezoca K U3MEHAIUUMCA YCA0GUAM COUUATNbHOU U RPUPOOHOTL CPEObl:

— TOTPEeOHOCTH BO B3aMMOJICHCTBHY IIPH BBITIOJTHCHUH HCCICIOBAHNN M MTPOCKTOB (PM3MUECCKON

HAIIPaBICHHOCTH, OTKPBITOCTH OIIBITY M 3HAHUAM JPYIHX;
— IIOBBILICHUE YPOBHA CBOE€H KOMIIETCHTHOCTH YE€PE3 IPAKTHUIECCKYIO NEATENBHOCTD;

— TOTpeOHOCTH B (HOPMUPOBAHMM HOBBIX 3HAHHIH, B TOM YMCIIC (POPMYITHPOBATE HJICH, TTOHSTHS,



THIIOTE3Bl O (PU3MUCCKMX OOBEKTaX W SIBICHUSAX;
— 0CO3HaHKe Ae(HPUIUTOB COOCTBEHHBIX 3HAHMNI M KOMIICTCHTHOCTEH B 00J1aCTH (DH3HKH;
— IUTAHMPOBAHME CBOCTO PA3BHUTHS B MPHOOPCTCHNN HOBBIX (PHM3MUCCKUX 3HAHUI,

— CTPCMIJICHHUC aHAJIMU3UPOBATE U BBIABJIIATL B3aUMOCBA3H IIPUPOIEIL, OGH.ICCTBa U 3KOHOMHKH, B TOM

YHCIIC ¢ UCTIOE30BAHNEM (PU3NYCCKIX 3HAHHNA;
— OLICHKA CBOMX ACHCTBUH C yUETOM BIMSHHUS HA OKPY’KAIOIIYIO CPEIY, BO3MOKHBIX TII0OATBHBIX
IOCJIEICTBHH.

METANIPEJAMETHBIE PE3YJbTATbI

YHHUBepCaNbHBIE I03HABATEIBHBIE AEHCTBUS

baszoevie nozuueckue oeiicmeus:
— BBIABIATH W XapaKTCPU30BATH CYLICCTBEHHBIC IPU3HAKN OOBEKTOB (SIBICHHH );
— YCTaHABIMBATH CYIICCTBEHHBIN IPHU3HAK KIacCH()UKALNK, OCHOBAHMS UIT 000OIICHUS H CPABHEHUS;

— BBIABIATH 3aKOHOMEPHOCTH M IIPOTHBOPCUHS B PACCMATPUBACMBIX (DaKTax, JAHHBIX M HAOIIOACHUAX,

OTHOCAIIHNXCA K (bHBPILICCKI/IM SIBJICHHSAM,

— BBIABJIATH NPUIUHHO-CICACTBCHHBIC CBA3H IIPH U3YUYCHHHU (1)I/I3I/ILICCKI/IX SIBJICHUHN 1 IIPOLCCCOB;,
ACaThb BLIBOALI C UCIIOJIL30BAHHUCM JCAYKTHBHBIX U HHAYKTHUBHBIX YMOBaKHIOquHﬁ, BBIABHUTATH

THUITIOTC3bI O B3AaUMOCBA3AX (bHBI/I"ICCKI/IX BCIINYNH,

— CaMOCTOSITEIILHO BEIOMPATE CITOCO0 perieHus yaeOHoH (Ppu3nueckon 3ajauu (CpaBHEHNEC HECKOILKUX
BAapPHAHTOB PELICHHS, BEIOOP HanOoIIee OAXOAALICTO € YIETOM CAMOCTOSTEIBHO BBLACICHHBIX

KPUTEPHEB).
bazosvie uccnedosamensvcrue oevicmeaus:
— HCIIOJIB30BaTh BOIIPOCHI KAK MCCIICIOBATEIILCKII HHCTPYMEHT ITO3HAHMS;

— TIPOBOJMTE O CAMOCTOSTEIIEHO COCTABICHHOMY IIIAHY OIBIT, HECIOXHBIH (PU3MUCCKHHA

AKCIICPUMEHT, HEOOIBIIOE HCCISAOBAHNES (PU3HUCCKOTO SIBIICHHS,

— OLCHHUBATHL HA NPUMCHUMOCTL U JOCTOBCPHOCTD HH(bOpMaHHIO, IIOJIYUCHHYIO B XOAC UCCICAOBAHUA
HJIM 3KCIICPUMCHTA;

— CaMOCTOSITEILHO (POPMYITHPOBATE OOOOIICHIS M BEIBOJBI 10 PE3YJILTATAM IPOBCASHHOTO
HaOIIOACHNMS, OIIBITA, HCCIICIOBAHUS;

— IIPOTHO3MPOBATH BO3MOXKHOC JAILHEHINEE pa3BUTHE (PU3MUCCKIX TPOLIECCOB, a TAKXKE BBIABUTATEH

IIPCAIIOIOKCHUA 06 HX PA3BUTHH B HOBLIX YCIIOBHAX M KOHTCKCTAaX.
Paboma c ungpopmayueii:

— TPUMCHATDH PA3THUIHBIC METOBI, HHCTPYMEHTHI M 3aIIPOCHI TIPH MTOMCKE U 0TOOPE MHPOPMALINT HITH

JAHHBIX C Y9ETOM NPEUTOKCHHON yueOHON (PHU3NICCKOH 3a1auM;

— aHATM3UPOBATH, CHCTEMATH3HPOBATH M HHTCPIPETUPOBATH HH(OPMAIMIO PA3IMIHBIX BUIOB U (popm

IIPpCACTABJICHUA,

— CaMOCTOSITEIILHO BEIOMPATh ONTHMAIBHYIO (POPMY IPEACTABICHUS HH(POPMALNH U WILTIOCTPUPOBATE

peraeMele 3a1a9M HECIOKHBIMU CXEMaMHM, ANarpaMMaMHy, HHOH rpayuKoi 1 MX KOMOWHAIMSAMH.

YHuBepcanbHbIE KOMMYHHKATHBHBIE ACHCTBUS



Obwenue:

— B X0J1¢ 00CyXIeHus yaeOHOTO MaTeprana, pe3yIbTaToB J1a0opaTOPHEIX paboT M IPOCKTOB 331aBaTh
BOTIPOCEHI 110 CYILIECTBY OOCYX/1aeMOW TEMBI M BEICKAa3bIBATh M/ICH, HAIICTICHHBIC HAa PELICHHUE 337a9d U
MOAJePKaHNe O6IAaroXKeNaTeIbHOCTH OOICHHUS;

— COIOCTABIJIATH CBOM CYXICHUS C CYKACHUAMH IPYTUX YIaCTHUKOB HAJIOTa, OOHAPYKUBATH
pas3Mume U CXOJCTBO MO3HIIMI; BEIPAXKATh CBOIO TOUKY 3PCHHUS B YCTHBIX M IIMCEMCHHBIX TEKCTAX;
Iy OJIMYHO TPEACTABIATE PE3YINBTATH BRITOTHECHHOTO (PH3MUECKOTO OIBITA (IKCIIEPIMEHTA,
MCCIICOBAHUS, IPOCKTA).

Coemecmnasn oeamenpHocmsy (COMpyoOHUYECcCmaeo):

— TOHHMATH W UCTIONH30BATH MPEUMYIICSCTBA KOMAHAHON ¥ HHAUBHUAYATHHONW PabOTHI IPH PEIICHUH
KOHKPETHOW (PM3MUCCKOM MPOOICMBI;

— TPHHUMATH [EIH COBMECTHON ACITEIFHOCTH, OPTAHU30BBIBATE ACHCTBHS 1O €€ JOCTHKCHHIO:
pacupeensTh PO, 00CYKAATh MPOIECCH U PE3yIbTaThl COBMECTHOM paboThI; 0600I1aTh MHCHHS
HECKOIBKHX JIIOJICH;

— BBIIIOJIHATE CBOK) YaCTh paGOTBI, AOCTUTAA KaUCCTBCHHOTO PC3YyJIbTaTa IO CBOCMY HAIIPABJIICHHUIO U

KOOPAMHHUPYS CBOU ACHCTBUA C APYTMMHU WICHAMH KOMAaHBI,
— OLCHMBATH KAYECTBO CBOCTO BKJIAJA B OOIIMI IIPOIYKT 1O KPUTEPUAM, CAMOCTOSTCILHO

chOpPMYITMPOBAHHBIM YIACTHHKAMH B3aUMOICHCTBHS.

YHUBEPCAIBHBIE PETYJIATHBHBIC JEHCTBHS

Camoopzauuwuuﬂ:

— BBISBIATH MPOOICMBI B )KU3HCHHBIX B YICOHBIX CHTYAIUAX, TPCOYIOMINX AT PEIICHHUS (PU3MICCKUX
3HAHHI;

— OPHEHTHPOBATHCS B PA3TUYHBIX ITOAXO0AX MIPUHATHS PeIICHIH (MHINBUAYATEHOE, IPUHITHE
peLICHNs B TPy, TPUHATHE PEIICHUH TPYIIION );

— CaMOCTOSITEIILHO COCTABIIATE AJITOPUTM PCIICHMS (PHM3MUCCKON 3a]auM HITH TIIaHA NCCIICAOBAHMS C
YIETOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATD IIPETaracMbIe
BAPHUAHTHI PEILICHUH;

— nenartb BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PCILICHHE.
Camorxonmpons (pegpaexcus):
— J1aBaTh a[ICKBATHYIO OLICHKY CHTYallMy M IIPEUIararh IaH e N3MCHCHHUS;

— OOBACHATH MPHUUMHBI JOCTHXCHHSA (HEIOCTHKCHHUS ) PE3YIbTATOB ICATCILHOCTH, aBaTh OLICHKY
IpHOOPETEHHOMY OTIBITY;

— BHOCHTB KOPPEKTHBEI B ACATCIHLHOCTD (B TOM YHCIIEC B XOJ] BEIIIOJTHCHUS (PH3UUICCKOTO HCCIICIOBAHMS
WJIM TIPOCKTA) Ha OCHOBE HOBBIX OOCTOSTEIBCTB, M3MCHUBILIUXCSI CHTYallMH, YCTAHOBJICHHBIX OIINOOK,
BO3HHMKIINX TPYHAHOCTEH;

— OLCHHUBATL COOTBCTCTBHUC PC3yJIbTaTa LHCIH U YCIIOBUAM.
BMOMMOHaJleblIZ uHmesliekm.:

— CTaBHTH c€0s Ha MECTO JIPYTOTO YCIIOBEKA B XO/IC CIIOpA MM JUCKYCCHHU HAa HAYIHYIO TEMY,
ITOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOrO0.



Ilpunamue ceés u opyzux:

— TIpU3HABATh CBOE NMPABO Ha OMIMOKY IPH PEIICHUH (PU3MUCCKUX 3a/1a4 MITH B YTBEPKACHUAX Ha

HAYYHBIC TEMBI ¥ TAKOC K€ IPABO APYTOro.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmernbie pe3yasTaThl Ha 6230BOM YPOBHE AOJDKHBI OTPAXKATh COPMUPOBAHHOCTDE y 00yUaIOIHXCS

YMCHMH:

— HCIIOJIB30BaTh IIOHATHS: MAcCa ¥ pasMePbl MOJIEKYJI, TEIUIOBOE JBHKEHNE aTOMOB U MOJIEKYIL,
arperaTHeIC COCTOSHHS BELICCTBA, KPUCTAIUIMYCCKIE M aMOP(]HEIC TeIla, HACKIIICHHBIH W HCHACHI-
LIEHHBIN 11ap, BIAXHOCTh BO3AYyXa; TEMIIEpATypa, BHYTPEHHSAS SHEPT U, TEILIOBOM JIBUTaTEIb;
3JIEMEHTAPHBIH 3JIEKTPUUECKUH 3aps/l, JIIEKTPHUECKOE II0JIE, IPOBOJAHUKHN U AMBIEKTPHKH, IIOCTOSHHBII

BJICKTpI/ILICCKI/Iﬁ TOK, MAIrHUTHOC ITO0JIC,

— pasnuuaTh ABJICHUS (TEIUIOBOC PaCIIMpPEHIE/CKATHE, TEIUIONEpeada, TSIUIOBOS PABHOBECHE,
CMaYMBaHNC, KAMIDISPHBIC SBICHHUS, HCIIAPCHUE, KOHICHCALNS, TUIABJICHIE, KPUCTAIUTH3AIIIS
(oTBepacBanme), KUIICHHUE, TEIUIONEpeada (TSIUIOIPOBOAHOCTD, KOHBEKIIHS, M3TYYCHHUC); SICKTPH3ALH
TEJI, B3aMMOJICHCTBHE 3aPSI0B, ICHCTBUS 3ICKTPUICCKOTO TOKA, KOPOTKOE 3aMBIKAHNE, B3aNMOICHCTBIC
MaruuToB, ACHCTBUEC MArHUTHOTO IIOJIS HA IIPOBOAHUK C TOKOM, JIICKTPOMArHuTHAS WHAYKIHS ) TIO OTIH-
CaHMIO MX XapaKTCPHBIX CBOMCTB M Ha OCHOBE ONBITOB, AEMOHCTPHPYIONIMX AAHHOE (PU3NIECKOE

SIBJICHHC;

— PpAacCHoO3HaBaTh TPOSBICHUE HM3YYCHHBIX (PH3MUCCKUX SBICHUI B OKPY)KAIOLIEM MUPE, B TOM YHCIIC
(pm3mUIecKHe SABICHUS B IIPUPOJIC: TIOBEPXHOCTHOE HATSHKCHNE M KAIMIUISPHEIC SIBICHHUS B IPUPO/C,
KPHUCTAJUTBI B IpUpoze, u3nydenne CoHIa, 3aMep3anne BogoEMOB, MOPCKIE Opr3bl, 00pa3oBanne
POCEHI, TyMaHa, WHes, CHETa; 3JCKTPUICCKHE SBICHUS B aTMOC(]Epe, SIIEKTPHUCCTBO KUBBIX OPTaHN3MOB;
MaruuTHOE TTOJIe 3eMIIH, APEH) MO0 COB, POJIb MATHUTHOTO TIOJIS AJIS SKM3HM Ha 3emIIe, OJISPHOE CH-
STHUC; TIPH 3TOM TICPEBOANTE MPAKTHUCCKYTO 3a/1a49y B YUEOHYIO, BBIACISATE CYILICCTBCHHEIC

CBOWCTBA/IPU3HAKN (PU3UICCKUX SBICHHMN;

— OIMCHIBATH M3YUCHHBIC CBOMCTBA TE M (PM3NUCCKHUE SBICHMUS, HCITONB3YS (PHU3MUCCKUC BETMUNHBI
(TemmiepaTypa, BHyTPCHHSS SHEPTUS, KOJTHMYCCTBO TEIUIOTHI, YACHbHAs TCIUIOEMKOCTD BEIICCTBA,
yACTbHAS TEIUIOTA TUIABJICHHUS, YACTbHAS TEIUIOTa TApOo0Opa30BaHus, YACTbHAS TCIUIOTA CTOPAHHS
TOTLTHBA, KOA(PPHUIMEHT IMOJIC3HOTO ACHCTBHS TETIIOBOH MALTMHEI, OTHOCHTECIILHAS BIIAXKHOCTD BO3/yXa,
3JIEKTPUYECKHH 3aps/l, CHIIA TOKA, SIEKTPUIECKOE HAIPSIKEHHUE, COIPOTHBIICHHUE IIPOBOAHMKA, YIEIBHOE
COIIPOTHBIICHUE BELIECTBA, pa60OTa M MOIIHOCTH MIEKTPHUCCKOTO TOKA); TIPH OIMTUCAHNHN IPABMIILHO
TPAKTOBATH (PU3MUCCKUI CMBICIT MCIIONB3YEMBIX BEJIMIHH, 0003HAYCHUS U CAUHHULBI (PU3HMIECKIX
BCIIMYMH, HAXOUTH (POPMYIIBI, CBA3ZBIBAIOIINC JAHHYIO (PM3NIECCKYIO BSIMIMHY C APYTUMH BEITMUMHAMH,

CTPOUTH rPaPUKN U3YICHHBIX 3aBHCHMOCTCH (PH3NICCKIX BEITMIHH;

— XapaKTEePH30BATH CBOMCTBA TEJI, (PU3NICCKUE SIBICHUS M ITPOLECCHI, MCIIONB3YST OCHOBHEIC
IIOJIOKEHUS. MOJIEKYJISIPHO-KMUHETHUECKON TEOPHH CTPOEHUS BELIECTBA, IIPUHLIMIL CYIIEPIO3ULIMH T10JIEH
(1a Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHCHHUS 3apsa/a, 3akon OMa i ydacTKa HenH, 3aKoH JKOyIs -
Jlenua, 3aK0H COXpaHCHHS SHEPTHH; TIPH 3TOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aITMCHIBATE

CT0 MAaTCMATHUUCCKOC BBIPAKCHHUC,

— OOBACHATDH (PM3MUCCKUE MPOLICCCHI M CBOICTBA TEI, B TOM YHCJIC W B KOHTCKCTE CUTYaILlMH
PAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BEIABISATE IPHIHHHO-CICACTBEHHBIC CBSI3H, CTPOUTH O0BsIC-
Henue u3 1 - 2 JIOTHYeCKHX MIaroB ¢ ormopoii Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PM3WUYCCKHUX SIBICHUH,

(pM3NIECKUX 3aKOHOB MITH 3aKOHOMEPHOCTEH; pemaTh pacdETHEIC 3a0a9u B 2 - 3 NEHCTBHS, HCTIONB3YS



3aKOHBI ¥ (POPMYIIBI, CBAZBIBAIOIINC (PH3MUICCKNAC BEIMIMHBL: HA OCHOBE aHATIM3a YCIIOBHS 3a/1a4H
3aIMCBIBATh KPATKOE YCIOBHE, BBIABIATH HEAOCTATOK JAHHBIX [UIS PELICHUS 3a1a49H, BEIONPATH 3aKOHBI
1 (OPMYIIBI, HCOOXOAMMBIE TSt €€ PEILICHHS, TPOBOJUTE PACUETHI M CPABHUBATH ITOJTyUYCHHOC 3HAUCHHC

(bHBH"ICCKOfI BCINMYHHEI C U3BCCTHBIMHU JaHHBIMH,

— Ppacmo3HaBaTh MPOOIEMBI, KOTOPBIC MOKHO PEIIMTH TPH TOMOILIH (PHU3MUCCKUX METOIOB; UCIIONB3YS
OIIMCaHHUE UCCIIENOBAHNS, BBIICIATE IIPOBEPAEMOE IIPEATIONOKEHNE, OLEHUBATH IIPABWIIBHOCTD ITOPAIKA

IIPOBCACHUA UCCIICAOBAHUSA, ACIIATh BEIBOABI;

— TIPOBOJMTE OIBITHI IO HAOMOACHIIO (PU3WUCCKUX SBICHUH MIH (PU3MUCCKIX CBOWCTB TEI
(KanmMJuUTApHBIC SIBICHUS, 3aBUCUMOCTD JIaBICHUS BO3/1yXa OT €T0 00BEMa, TeMIIepaTyphl; CKOPOCTH TIPO-
1[ecca OCTHIBAHMS/HATPEBAHMS TIPH U3IIYYCHUH OT LBETA M3ITyYaloIICH/TOTIIOAIONICH TOBEPXHOCTH;
CKOPOCTb HCIIAPEHHS BOJBI OT TEMIIEPATYPBI *KUAKOCTH M ILIOIIAAN €€ TOBEPXHOCTH; JIEKTPU3ALMS TEI
M B3aUMOJICHICTBUE JIIEKTPUUECKHUX 3aPA10B; B3aNMOJCHCTBHE ITOCTOTHHBIX MATHUTOB, BU3YyJIM3aLIHs
MAarHUTHBIX IIOJIEH IIOCTOSHHBIX MATHUTOB; J€HCTBHS MATHUTHOIO IIOJIS HA IIPOBOJHHUK C TOKOM,
CBOWCTBA 3JICKTPOMArHUTA, CBOMCTBA SIICKTPOABHTATEIS IIOCTOSHHOTO TOKA): (POPMYIIHPOBATE
IPOBEPIEMBIC TIPEIITOIOKECHUS, COONPATh YCTAHOBKY M3 IPEITIOKCHHOTO 000PYAOBAHNS; ONIMCHIBATE
X0 OTBITa U (POPMYITHPOBATH BHIBOMKI;

— BBIIOJIHATE IIPAMBIC U3MCPCHUA TCMIICPATYPHEIL, OTHOCHTEILHOM BIAXKHOCTH BO3ayxa, CUJIbI TOKA,
HAIPsHKCHUSA C UCITOJIL30OBAHHUCM aHAJIOTOBBIX HpI/IGOpOB U JaTYHUKOB (bHSI/II-ICCKI/IX BCIIMYHH, CPABHUBATDH

PE3YIBTATH H3MEPEHUH C YIETOM 33JaHHON aOCOMFOTHON MOTPEITHOCTH;

— TIPOBOJMTH UCCICAOBAHIE 3aBUCUMOCTH OAHOM (PM3MUCCKON BEIIMYMHEI OT IPYTOH ¢
MCIIOJIB30BAHNEM NPSAMBIX H3MEPCHUH (3aBHCHMOCTD COITPOTHBIICHHS TPOBOAHNKA OT €T0 JUTMHEL,
IDIOINA N IIOTIIEPEYHOTO CEYEHHUS U YIEIBHOTO COIPOTUBIICHUS BEILIECTBA IIPOBOJHUKA; CHIIbI TOKA,
MIYILETO Yepes3 MPOBOJHMK, OT HAIIPSKEHUS HA IIPOBOJHUKE; NCCIIEIOBAHNE IIOCIEAOBATEIBHOIO U 11a-
PAIUIETLHOTO COCAMHCHIH TPOBOIHUKOB ): TUTAHUPOBATH NCCIICAOBAHNE, COOMPATh YCTAHOBKY M
BEITTOJIHATE H3MEPCHHS, CIICAYS IIPCATIOKCHHOMY TUTaHy, (PMKCHPOBATH PE3YIIBTATHI OIYIYCHHON

3aBUCHMOCTH B BUJIC T3_6J'II/II_[ n l"p&(i)HKOB, ACJIAaTh BBIBOALI 110 PE3YJIbTaTaAM HUCCICAOBAHMNA

— TIPOBOJMTH KOCBCHHBIC M3MEPEHUS (PM3NUCCKUX BETHMUNH (yICIbHAS TEIUIOEMKOCTD BEILICCTBA,
COIIPOTHBIICHUE ITPOBOHUKA, pa60Ta M MOIIHOCTD JICKTPHUCCKOTO TOKA): TNIAHMPOBATH M3MEPEHUS,
coOMpaTh SKCIICPUMEHTAILHYIO YCTAHOBKY, CICIYsl MPEIUIOKCHHOW WHCTPYKINH, H BEIYUCIIATE

3HAYCHNEC BCIIMIHMHEL,
— co0moaars mpaBmwiIa TEXHUKK 06€3011aCHOCTH TpH padoTe ¢ 1abopaTopHbIM 000py10BAHNEM;

— XapaKTEepPH30BATH IMPUHIHITEl JCHCTBAS M3YYCHHBIX NPHOOPOB M TEXHUUCCKUX YCTPOHCTB C OTIOPOH
Ha WX ONMUCAHMSA (B TOM YHCIIC: CUCTEMa OTOILICHHUS JOMOB, THTPOMETP, ITapoBasi TypOMHa, aMIIepMET),
BOJIETMETP, CYETIHUK SICKTPUICCKOH SHEPTHH, IICKTPOOCBETUTEIBHBIC TPHOOPEI, HArPEBATCIILHEIC
BIIEKTPOIIPHOOPHI (TIPUMEPHI ), BIICKTPHUCCKUE MPEIOXPAHUTEIIHN; SJICKTPOMArHHT, 3ICKTPOABUT ATCIIb
MTOCTOSTHHOTO TOKa), MCTIONB3YS 3HAHMS O CBOMCTBAX (DM3MUCCKUX SIBICHUH M HCOOXOINMBIC

(bHBH‘lCCKI/IC 3aKOHOMCPHOCTH,

— Ppacmo3HaBaTh MPOCTHIC TEXHUYCCKNE YCTPOWCTBA M M3MEPHTECIIBHEIC TPHOOPHI IO CXeMaM 1
CXEMATHYHBIM PUCYHKaM (SKHAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, THTPOMETP, IBUTATCIIb
BHYTPCHHETO CTOPAHMSI, SJICKTPOCKOIL, PEOCTAT); COCTABIATE CXEMBI AIIEKTPHUCCKUX LCTICH C
TOCTICIOBATEIBHBIM M APAIICTEHBIM COSAMHEHUEM JIEMCHTOB, pa3inyas yCIOBHBIC 0003HAYCHUS

QJICMCHTOB JJICKTPUUICCKHUX I.[CHCI’I;

— TPUBOIUTH MPUMEPHI/HAXOANTH HH(OPMAIIHIO O TIPUMEPaX MPAKTHICCKOTO HCITOIb30BAHHS



(hM3HYSCKHUX 3HAHWH B MIOBCCAHCBHOW KU3HU ISl 00CCIICUCHUS OS30IACHOCTH MPH 00paIeHIH ¢ mpubo-
paMu B TEXHHMYSCKUMH YCTPOWCTBAMH, COXPAHCHHS 30POBBS W COONIOACHHS HOPM SKOJIOTHYCCKOTO

IOBEACHUS B OKPY’KAIOLLEH CpelIE;

— OCYWICCTBIATh TOWUCK WH(pOpMamMK (PU3MUECKOro COACpKaHUs B ceTH VIHTepHeT, Ha OCHOBE
MMCIOIINXCS 3HAHWH M IIyTEM CPaBHEHMS AOTIONHUTEILHBIX HCTOYHIKOB BBIACIATE MH(POPMALINIO,

KOTOpast ABISACTCS IPOTHBOPCUMBON HITH MOXET OBITh HEOCTOBEPHOI;

— HCIIOJIG30BATH MPH BEITIOJIHCHUH YICOHBIX 3aJaHUH HAYYHO-TIOYJIAPHYIO JIUTEPATYPY (PM3NIECKOTO
COJIEpPKAHMSA, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI CeTH VIHTEpHET; BIIaAeTh IPHEMAMHU

KOHCTIEKTHPOBAaHHS TEKCTa, MPeoOpa3zoBanms HHPOPMALNT U3 OAHOH 3HAKOBOH CHCTEMEBI B IPYTYIO;

— co3JaBaTh COOCTBEHHBIC MMCEMEHHBIC M KPATKHAE YCTHBIC COOOIIEHHS, 060011as nH(pOpMAaLHIO 13
HECKOJBKMX MCTOYHHKOB (PU3NIECKOTO CONCPKAHMS, B TOM YHCIC MyOIIMIHO NMPEACTABIATE PE3YIBTATHI
IIPOCKTHON MM HCCIICAOBATENECKON ACATEIBHOCTH; IPH 3TOM I'PAMOTHO MCIIOIB30BATH M3yUCHHBIH

MOHATHIHBIN anmapat Kypca (PM3HKH, COITPOBOKIATH BEICTYIICHHE TIPE3CHTAIIHCH;

— IIpH BBITOTHEHUH YIEOHBIX MPOCKTOB M MCCICAOBAHMH (PU3NICCKHIX IPOLIECCOB PACTIPEICIIATE
0053aHHOCTH B TPYIIIIE B COOTBETCTBUH C TIOCTABICHHBIMH 3a/1a9aMH, CICANTH 32 BBIITIOTHEHUEM TIJIaHa
ICHCTBUI M KOPPEKTHPOBATE €T0, a[CKBATHO OLCHUBATE COOCTBEHHBIN BKIIAl B ACATCIEHOCTD TPYIIIILI;

BBICTpAUBaTh KOMMYHHKATHBHOC BSaHMOHCﬁCTBHC, IIPOABIIAA TOTOBHOCTL PA3PCIIATD KOH(i)JII/IKTBI.



TEMATHUYECKOE INTAHAPOBAHHUE

yOeINUTEILHOCTH PTHX 000CHOBAHMI;

OO6BsIcHeHIe GPOYHOBCKOTO IBIDKEHIIS, IBICHIS TUG(Y3HIE pasIrauil MeskTy HIMH Ha
OCHOBE ITOJIOKEHHH MOJIEKYISIPHO-KHHETHIECKOH TEOPHH CTPOCHI BEllecTBa;

OOBsICHEHIe OCHOBHBIX PA3IHYHH B CTPOEHHH I'a30B, KHAKOCTeH M TBEPIBIX Tel ¢
HCIHOIb30BaHHEM OJI0XKEHHH MOJIeKYJSIPHOKHHETHIECKOH TEOPHH CTPOCHHS BeNIECTBa;
IpoBenieHHe OIBITOB IO BEIPAITIBAHIIO KPHCTAJUIOB ITOBAPEHHON COJIH HIIH caxapa;
Iposenenue i 0OBICHEHHE ONBITOB, JEMOHCTPHPYIOMINX KAFIDIPHbIE ABJICHI H sBICHIE
CMAaYHBAHH;

OOBACHEHIE POJIH KAIWLTIPHBIX ABJICHUH SIS TOCTYILICHUS BOJBI B OpraHu3M pacTenuit (MC
— OHOJIOTHSA),

HaGmonenne, npoBeeHHe I 00BICHEHHE ONBITOB 10 HAGIIONEHHIO TEIUIOBOTO PACIIHpEHHS
Ta30B, JKHAKOCTeH U TBEPIBIX Tel;

OOBsICHEHIe COXpaHeHH 00bEMa TBEPIBIX Tel, TEKYIeCTH KHIKOCTH (B TOM UHCIIE, PA3HHIIL B
TeKyUecTH JUT1 PasHBIX JKHIKOCTeH), aBJIeHI Ta3a;

IpoBeneHye ONBITOB, TeMOHCTPHPYIOMIX 3aBHCHMOCTD JABJICHI BO3AYXA OT eTo 00bhéMa i
HATPeBaHH HIN OXJIAXKIEHHS, H HX 00bICHEHHE HA OCHOBE ATOMHO-MOJIEKYJIIPHOTO YUEHH;
AHAJIH3 MPAKTHYECKHX CHTYAINI, CBA3aHHBIX CO CBOHCTBAMHE Ta30B, )KIAKOCTeH H TBEPIBIX
Tex;

Ne HanmeHoBaHue pa3nenoB 0 KoanuecTBo uacon JlaTa Buasl geiTeIbHOCTH Buael, JJeKTPOHHbIE
I/l | TeM IpOrpaMMBbl H3y4YeHust dopmsbI (uudpossie)
Beero | KOHTPOJIbHBIE | MPAKTHYECKHE KOHTPOJIA oGpasoBaTebHbIE
padoTnl padoThl pecypesi
Pasnei 1. TemnoBble ABJICHHA
1.1. | CTpoenue u cBoiicTBa 7 1 01.09.2022 | HabxrofieHHe 1 HHTEPIIPETALS OIIBITOB, CBHIETEILCTBYIOMIX 00 aTOMHO-MOJIEKYIIPHOM VerHbiit https://www.yaklass.ru/
BelllecTBa 23.09.2022 | cTpoeHHH BelecTBa: OIBITH C PACTBOPEHHEM PA3IMIHBIX BEIIECTB B BO/IE; o1poc; Iudposast abopaTopus mo

Pemnrenme 3a/1a4 10 ONEHHBAHHIO KOJHYECTBA ATOMOB WIH MOJIEKYII B €IHHHIE 00bEMa IMucoMennstit | dusuke. O6opyaoBaHie
BeIlecTBa; KOHTpOJIB; nertpa «Touka pocTa»
AHAJTH3 TekeTa JPeBHIX aATOMHCTOB (HanpuMep, ¢parMenTa mosmsl JIykperms «O mpupose IpakTHueckas
BeIei») ¢ H3TOKeHIHeM 000CHOBAHMIT aTOMHOMN THIIOTE3BI (CMBICTOBOE uTeHue). OleHKa paborTa;




1.2

TensnoBble mpoueccenbl

21 2

26.09.2022
04.11.2022

O60ocHOBaHHE IPABIIL H3MEPEHHS TeMITepaTyphI;

CpaBHeHHe Pa3IHIHBIX CIOCOG0B H3MEPEHH ¥ KA TeMIepaTyphl;

HaGmonenne 1 00bICHEHIE OIBITOB, JEMOHCTPHPYIOMINK H3MeHEeHIe BHy TpeHHeH SHepIHH
Tella B pesyJIbTaTe TeILIoNepeiadt H paGOThl BHENTHIX CIUL;

HaGimonenne 1 00bICHEHIE OIBITOB, 00CYKIEHIe IPAKTHICCKIK CHTYAIlHH,
JIEMOHCTPHPYIOMINX pa3IHIHble BHABI TILIONepeJadl: TeIUIONPOBOIHOCTh, KOHBEKIIHIO,
M3y YeHHe;

HccnenoBanue sSBICHHS TeIUIOOOMeHa IIPH CMENTHBAHKE XOJIOJHOH H TOpstuel BOJLL;
HaGimonieHne ycTaHOBJICHI TEIUIOBOTO PaBHOBECHS MesKIy Topstueil H XOTOqHOH BOJOH;
Onpenenrenne (H3MepeHHe) KOIHIeCTBA TEIUIOTHL, HOIyYeHHOTO BOMOH IPH TeIIooOMeHe ¢
HATPEeTHIM METAUTHYECKHM [FUTHHIPOM;

Onpenenenne (M3MepeHne) YIeILHOH TeMI0EMKOCTH BEIECTRA;

Pemienne 3a/a4, CBA3aHHBIX ¢ BRIUHCICHHEM KOJIHYECTBA TEIUIOTHI H TEILIOEMKOCTH IIPH
TelIo00MeHe;

AHAIH3 CHTYaIHH NPaKTHIECKOTO HCIOIb30BAHNS TEIUIOBBIX CBOHCTB BEIIECTB H MATEPHAIOB,
HAIIpAMep B [eJDIX SHeproce pexkeHIs: TeIUION30JLIIIS, YHepTrocOeperalolie KpbIIIH,
TepPMOAKKYMYJIITOPBL H T. [T.;

HaGmonieHne sBjIeHyI HCIapeHNs ¥ KOHICHCAIIH,

HccenenoBanue mpoliecca HCAPEHHs PA3IIIHBIX KIIKOCTEH;

OOBsICHEeHNE SBICHAH HCIIAPeHHs H KOHIEHCAINI HA OCHOBE ATOMHO-MOJIEKYJIIPHOTO YUEHHS;
HaGmonenne 1 00biICHeHIE Mpollecca KHIIEHHS, B TOM YHCJIe 3aBHCHMOCTH TeMITepaTyphI
KHITCHHS OT ABJICHHS;

Onpenenenne (M3MepeHne) OTHOCHTEILHOH BIAKHOCTH BO3/IyXa;

HaGimonenne mporecca IUTABJICHIS KPHCTAJLIHYECKOTO BelllecTBa, HAPHIMep JIba;
CpaBHeHHe NPOIIECCOB ILIABIEHNS KPHCTALTHYIECKHX TeJI H pa3MsArdeHHs IIPH HAaTPeBaHHH
aMop¢hHBIX Tel,

Onpenenenue (M3MepeHIe) YASIBHON TeILUIOTH ILTaBJIeHHS JIbaa. OObsAcHEeHHE SBICHUIT
IUIaBJICHHS H KPHCTAUIH3AINI HA OCHOBE ATOMHO-MOJIEKYJIIPHOTO YUICHHS;

Pemrenne 3a/1a4, CBA3aHHBIX ¢ BRIUHCICHHEM KOJIHIECTBA TEIUIOTHI B IIpoIleccax TelLIoNepeadun
IIPH IUTABJICHIH H KPHCTAUIH3AIMH, HCIIAPEHHH H KOHICHCAIIIH,

AHAIH3 CHTYAIHH NPaKTHIECKOTO IPHMEHEHHS IBICHAI IUTABICHI H KPHCTAIUIH3AIMH,
HaIpHMep, MOIyYeHIe CBEPXUHCTHIX MATEPHAJIOB, COIeBas IpeJka | Jp.;

AHaTH3 paGoTHl B 00bsICHeHIE IPHHIMIA TeHCTBIS TEIUIOBOTO [IBHTATEIS;

BrIunciieHne KOJIHIECTBA TEIUIOTHI, BRIAEIIOMET0cs IIPH CTOPAHAH PA3IHIHLIX BHIOB
Torutnea, 1 KIIJ] npurareis;

O6cyKIeHne PKOTOTHIECKHX OCTe/ICTBHH HCIIOIb30BAHNS ABHTaTeIeil BHYTpEHHETO
CTOpaHus, TEIUIOBBIX M THAPodIeKkTpocTaHImi (MC — HKOJIOTHS, XHMHUA);

Verhblit
ompoc;
ITucpMeHHBIH
KOHTpOJIB;
Konrpomsras
paborTa;
IIpakTHueckas
paborTa;

https://www.yaklass.ru/
Iudposast abopaTopus mo
usmke. O6opynoBanne
nentpa «Touka poctan

Hroro 1o paznery
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Paznen 2. JnexTpHyecKkre H MATHHTHB!

1€ ABJICHHA

2.1.

3J1eKTpuqec1me 3apAabl.
3apﬂ)KeHHI>le TEJA H HX
B3aHMOHeﬁCTBHe

7

14.11.2022
07.12.2022

HabrofeHne H poBeeHIe ONBITOB II0 HICKTPH3AIHE Tl IIPH COIPHKOCHOBEHUH 1
HHIYKIHEH;

Habmronenne n 00BICHEHIE B3aMMOIEHCTBHS OHOMMEHHO M PA3HOMMEHHO 3apsyKeHHBIX Te,
OOBsCHEHNE TIPHHIMIIA ACHCTBHS SIEKTPOCKONA;

OO6bscHEHNE IBICHHI ISKTPH3AINH IIPH COMPHKOCHOBEHHH TEI M HHAYKITHEH ¢
HCTIONB30BAHUEM 3HAHUH O HOCHTEIIIX HICKTPHICCKUX 3aps/IOB B BEICCTBE,

PacriozHaBaHue 0 OOBICHEHNE SIBICHUH SICKTPH3AINK B TOBCETHEBHON KH3HM,
HabroneHne 1 00BSICHEHHE ONBITOB, HIDTIOCTPHPYIONINX 3aKOH COXPAHEHHUS IEKTPHUECCKOTO
3apsina;

Ha6rofieH1e OIBITOB 10 MOJIETHPOBAHIIO CHIIOBBIX JIMHHH 2JIEKTPHYESCKOTO ITOJIS;
Hcenenopanue qeHCTBUS 2IEKTPHYSCKOTO OIS Ha MPOBOIHMKH M IHAICKTPHKH;

VerHbii
ompoc;
ITnceMenHbIH
KOHTpOJIB;
IIpakTHueckas
paborTa;

https://www.yaklass.ru/
Iudposast abopaTopus mo
usmke. O6opynoBanne
nentpa «Touka poctan




2.2. | HocTossHHBI YieKTpHUeckuii | 20 08.12.2022 | HabxrofieHNe pa3IIHBIX BHAOB IHCTBHS YIEKTPHYECKOTO TOKA M 0OHAPYKEHHE STHX BHIIOB VerHbiit https://www.yaklass.ru/
TOK 24.02.2023 | meifcTBHS B IOBCETHEBHOM SKI3HH; o1poc; Iudposast abopaTopus mo
CGopKa ¥ HCIIBITaHIe HIEKTPHYIECKOH IEIH ITOCTOSHHOTO TOKA; IMucoMennstit | dusuke. O6opyaoBaHie
V3MepeHye CIUTH TOKA AMIIEPMETPOM; KOHTpOJIB; nertpa «Touka pocTa»
V3MepeHye 3IeKTPHIECKOTO HANPSOKEHAS BOIBTMETPOM; IpakTHueckas
IpoBenenue i 0OBICHEHHE OMBITOB, JEMOHCTPHPYIOMINX 3aBHCHMOCTD HIEKTPHIECKOTO pabora;
COIPOTHBJICHHS IPOBOJHHKA OT €T0 JIHHBI, INIOMATH HONePeUHOT0 CeUeHNs H MaTepHaa;
HccnenoBanne 3aBHCHMOCTH CHUIBI TOKA, IPOTEKAIOMIETO Yepe3 Pe3HCTOP, OT CONPOTHBIICHHIS
pesHcTopa H HANPSDKEHHSIHA PEesHCTope;
IpoBepka MpaBIUIa CIOXKEHHS HAIIPSDKEHHH PH MTOCIeN0BATEILHOM COSIHHEHHH JIBYX
PE3HCTOPOB;
TpoBepka mpaBIUIa UTs CHJIB TOKA IPH IApAUIEILHOM COSIHHEHHI PE3HCTOPOB;
AHAIH3 CHTYAIHH MOCIeI0BaTEILHOTO H MapaLIeIbHOTO COEIHHEHI IPOBOHIKOB B
JIOMAITHHX IEKTPHIECKAX CETAIX;
Pemienme 3a/1a4 ¢ HCIOIb30BaHKeM 3akoHa OMa H HopMyJI pacuéTa HIeKTPHIECKOTO
COIPOTHBJICHHS IIPH IIOCIEI0BATEILHOM H IAPALTEILHOM COSTHHEHHH IPOBOIHHKOB;
Onpenenenne paboTh HIEKTPHIECKOTO TOKA, IPOTEKAIOIMIETO Yepes Pe3HCTop;
OrnpefiereHie MOITHOCTH HIEKTPHYIECKOTO TOKA, BBIIeIIeMOil Ha pe3HcTope;
HccnenoBanne 3aBHCHMOCTH CHIIBI TOKA Uepe3 JaMIIOUKY OT HANPsDKEHHS Ha Heif;
Onpenenenne KITJ] HarpesaTes;
Hccenenosanne npeodpa3oBaHisl SHEPTHH IPH MOABEMe TPY3a DIEKTPOIBHTATEIEM;
OO6BsICHe e yeTpoHeTBa M IPHHIHNIIA JeHCTBHS JOMANIHAX IeKTPOHATPeBATEIbHBIX
MPHOOPOR;
OOBsICHEeHIe IPHIHH KOPOTKOTO 3aMBIKAHIS H IPHHIMIIA NeHCTBIN IUIABKAX
IpegoxpaHuTesTei;
Pemienne 3a/1a4 ¢ HCIONIb30BaHHeM 3aKkoHa JDxoyms—JleHa;
HaGimonieHne BO3HHKHOBEHI HIEKTPHUECKOTO TOKA B XKHIKOCTH,
2.3. | MarguTHbIe ABJICHHA 6 03.04.2023 | HccinenoBaHne MATHHTHOTO B3aHMOJIEHCTBHS ITOCTOSHHBIX MATHHTOB; VYeTHBIH https://www.yaklass.ru/
21.04.2023 | H3y4eHHe MATHUTHOTO ITOJIS ITOCTOSIHHBIX MATHHUTOB IIPH X OOBEMHCHHUH H Pa3/IeICHIH; o1poc; Iudposast abopaTopus mo
IpoBenieHNe OIBITOB IO BH3YAIM3AIHH OIS ITOCTOSHHBIX MaTHHTOB; IMucoMennstit | dusuke. O6opyaoBaHie
V3yuenne saBJIeHIS HAMATHHIHBAHNS BEIIECTBA; KOHTpOJIB; nertpa «Touka pocTa»
HccnenoBanue feHcTBHS DICKTPHUSCKOTO TOKA HA MATHHTHYIO CTPETIKY; KontporsHas
IpoBeneHHe ONBITOB, TeMOHCTPHPYIOMHX 3aBHCHMOCTD CHUIBI B3aHMO/IeHCTBHS KATYIIKH ¢ pabora;
TOKOM M MaTHHTA OT CIUTHI M HAIIPABICHHAS TOKA B KATYIIKE; IpakTHueckas
AHAITH3 CHTYAIHH MPaKTHIECKOTO IPHMEHEHHS YIEKTPOMATHHTOB (B GBITOBBIX TEXHHUECKHX pabora;
yeTpoHcTBaX, IPOMBIILICHHOCTH, MEIHINHE);
H3yuenne feHcTBI MATHUTHOTO MOJIT HA IPOBOJHHK C TOKOM;
H3yuenne neHcTBIN HIIEKTPOIABHTATEI;
N3mepenne KITJI 21exkTpoaBHTaTeIbHON YCTAHOBKH,
PacrosHaBaHHe H aHAJIN3 PA3JINYIHBIX IPHMEeHEHHH 2IeKTpoIBHTaTeIeH (TpaHCIIOpT, GBITOBBIE
ycTpoiicTBa 1 1p.);
2.4. | DuekTpoMarHuTHAS 4 24.04.2023 | OmbITH O HCCIIETOBAHHIO SIBJICHHS MIEKTPOMArHUTHOM HHIAYKIMH: HecIeOBaHHe H3MeHeHN T | YCTHBIH https://www.yaklass.ru/
HHAYKIHSA 05.05.2023 | 3HaYeHHs ¥ HAIPABJICHIS HHAYKIIMOHHOTO TOKA; o1poc; Iudposast abopaTopus mo
TuceMennbnit | dusuke. O6opynoBanue
KOHTpOJIB; nertpa «Touka pocTa»
Konrpomsras
paborTa;
IIpakTHueckas
paborTa;
Hroro 1o paznery 37
PezepBHOE BpeMs 3




OBIIEE KOJMYECTBO YACOB IIO
IMIPO'PAMME

68
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YYEBHO-METOJUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHHKA

dusnka, 8 knacc/[lepeimknn A.B., O61ecTBO ¢ OTpaHMYCHHON OTBETCTBEHHOCTHIO "M30aTeNbCTBO
DK3aMCH;
Beenure cBOil BapuaHr:

METOAHYECKHUE MATEPHAJIbI 1JIS1 YYUTEJIA

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://www.yaklass.ru/
Ludpposas naboparopus mo ¢pusuke. Ob6opynosanme nenrpa «Touka pocta»



MATEPUAJBHO-TEXHUYECKOE OBECIIEYHEHHE OBPA30OBATEJIBHOI'O ITPOINECCA

YYEBHOE OBOPYAOBAHHE

OBOPYJIOBAHME JIJISI TPOBEJEHUASA JIABOPATOPHBIX, TIPAKTHYECKHX PABOT,
JEMOHCTPAIIUIA



