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INOACHUTEJIbBHASA 3AIINCKA

Copeprkanye mporpamMMBbl HAITPaBJIeHO Ha (POPMHUPOBAHNE SCTECCTBEHHOHAYYHON TPAMOTHOCTH YUAIINXCSA U
OPTaHU3AIMIO U3YUCHUS (PU3UKM HA ACATCIBHOCTHON OCHOBE. B HEl yUHTHIBAIOTCS BO3MOXHOCTH IIPEAMETA
B peaymsaimn TpeboBanmiit PI'OC OOO K IuraHuPyeMBIM JTHIHOCTHBIM M METAIPESAMETHBIM PE3yIIbTaTaM
00y4eHHMS, a TAKKE MEKIIPEAMCTHBIC CBSI3M €CTCCTBEHHOHAYYHBIX YISOHBIX IPEIMETOB HAa YPOBHE

OCHOBHOTO 00111eTO 00pa30BaHMS.

OBIIAA XAPAKTEPUCTHUKA YYEBHOTI'O IIPE/IMETA «®PU3UKA»

Kypc ¢pmsnkn — cucteMoo0pasylonmii Al €CTCCTBCHHOHAYYHBIX YICOHBIX MTPEIMETOB, IIOCKOIBKY
(r3naecKkne 3aKOHBI JIS)KAT B OCHOBE IIPOIIECCOB M SBICHUH, H3y9aeMBIX XUMHCH, ONMOIOTHEH, aCTPOHOMHEH
u pusnaeckoii reorpadueit. usnka — 3TO MpeIMeT, KOTOPBIH HE TOIBKO BHOCHT OCHOBHOW BKJIA/I B
CCTCCTBCHHOHAYYHYIO KapTHHY MHPA, HO M IPEJOCTABIIICT HanboJIee ICHBIC 00pa3Lbl IPUMCHEHHS HAYIHOTO
METOAa MO3HAHMUS, T.C. CI0CO0a IOTYYESHUS TOCTOBEPHBIX 3HAHMK 0 Mupe. Hakomen, ¢pusmka — 310
IpEIMET, KOTOPBIH HApSLy C APYTHMHU €CTCCTBCHHOHAYYHBIMH IPESAMETAMH JOJKCH AaTh IKOJILHUKAM
IPECTAaBICHUE 00 YBICKATCIHLHOCTH HAYYHOT'O HCCICIOBAHNS M PAJAOCTH CAMOCTOSTCIIEHOTO OTKPBITHS
HOBOTO 3HAHMS.

Opnna u3 rIaBHEIX 330a4 (PU3MUCCKOTr0 00pa30BaHMs B CTPYKTYpe 001ero o6pa3oBaHus COCTONT B
(hopMUPOBAHNN €CTCCTBCHHOHAYYHOH IPaMOTHOCTH M HHTEpPECa K HAYKEe Y OCHOBHOM MacChl 00yJaroImxcs,
KOTOpBIC B JaJbHEHIIeM Oy Iy T 3aHATH B CAMBIX pa3Ho 00pasHbix cepax pestensHocTH. Ho He menee
BAXXHOH 3a/1a4€H SABJISICTCS BHISBICHNUEC M MIOATOTOBKA TATAHTIMBEIX MOJOBIX JIOACH ISl TPOJOIKCHUS
o0Opa3oBaHus U JAIBHEHIIICH MPOQPECCHOHATBHON ACATSILHOCTH B O0IACTH €CTECTBCHHOHAYYHBIX
MCCIICAOBAHMH M CO3JaHNH HOBBIX TEXHOJIOTHHA. COTIIacCHO MPUHATOMY B MEXITyHAPOJHOM COOOIICCTBE
ompenenenuio, EctectBenHOnayYHasi FPaMOTHOCTB — 3TO CIIOCOOHOCTD YEIIOBEKA 3aHUMATh AKTUBHYIO TPaX-
JaHCKYIO TIO3HULNIO 110 OOINECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTCCTBCHHBIMH HAYKaMH, U €TO
TOTOBHOCTB HHTEPECOBATHCS CCTCCTBCHHOHAYYHBIMH HACIMH. HaydHOTpaMOTHEIH YSITOBEK CTPEMHTCS
YYacTBOBATH B ApTYMEHTHPOBAHHOM OOCYKICHUH MTPOOIEM, OTHOCSIINXCS K €CTECTBCHHBIM HAyKaM 1

TCXHOJIOTHUAM, YTO Tp66yeT OT HCTO CICAYIOINHNX KOMIICTCHTHOCTECH;
— Hay4HO OOBSACHATE SIBJICHUSA,
— OICHHMBATH U IIOHUMATH 0COOEHHOCTH HAay4YHOTO HCCIICAOBAHMUA,
— HHTCPIIPCTUPOBATL JaHHBIC U UCIIOJIbL30BAThE HAYYHBIC JOKA3aATCILCTBA JJIA TIOJIYUCHUA BEIBOJOB.

W3zydenne Gpu3nky criocoOHO BHECTH PEILAIOIINN BKIaI B (POPMHPOBAHNE €CTCCTBCHHOHAYIHOM
IpaMOTHOCTH 0OYYJaIOLINXCS.

HNEJX U3YUYEHHUSA YYEBHOTI'O TIPEJIMETA «®H3UKA»

Lem n3yuenns (pU3NKH Ha ypOBHE OCHOBHOTO 00111eTo 00pasoBanus onpenencHsl B Konmenmn
npenogaBanus yaeOHoro npeaMera «dusnka» B 00pazoBaTeabHBIX opranm3anusax Poccuniickoit ®enepanny,
peaTM3yIOIIX OCHOBHBIC 001Ie00pa3oBaTeIbHBIC TPOTPAMMBI, YTBEPKASHHOH pemenneM Korernn
Munmncrepersa npocsetnenus Poccuiickoit deneparmm, mpotokoi ot 3 aexadps 2019 r. Ne [TK4BH.

Lemm n3yuenus pu3nkm:

— TpUOOpPETCHUE MHTEPECA M CTPEMIICHHS 00yJaIoMmMXCs K HAYYHOMY M3YYCHHUIO TTPHPOJIBI,

Pa3sBUTHE WX MHTEIUICKTYAIBHBIX M TBOPUYCCKUX CIIOCOOHOCTEH;

— Ppa3BHUTHC NPEACTABICHUI 0 HAYIHOM METOC MO3HAHMSA ¥ (POPMHUPOBAHUE HCCICIOBATEIHECKOTO

OTHOIICHHA K OKPYKAIOIIUM ABJICHUAM,



— (opmMHupoBaHKE HAYIHOTO MUPOBO33PCHUS KAK PE3YIbTATa H3YUCHUS OCHOB CTPOCHHS MaTCPHH 1
(yHIaMEHTAIBHBIX 3aKOHOB (PU3MKH;

— ¢dopMupoBaHHE MPEACTABICHIH O POIH (PU3HKH ISl PA3BUTHS IPYTHX SCTCCTBCHHBIX HAYK, TCXHUKH
M TCXHOJIOTHI;

— Ppa3BHUTHEC NPEACTABICHUH 0 BOBMOXHEIX cpepax Oyayei mpodeccnonanbHoi AesITeILHOCTH,

CBSI3aHHOM C (DM3HMKOM, MOATOTOBKA K JAIbHEHIIEMY 00yUCHHIIO B TOM HAIIPABICHUH.

JlocTIKeHNEe 3THX IEJIeH Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBanus 00CCICUNBACTCS PEIICHICM
CIICAYIOIINX 3a/1a4:

— TPUOOPETCHHUE 3HAHWH O TUCKPETHOM CTPOCHHH BEUICCTBA, O MCXaHMUCCKUX, TCTIIOBHIX,

QJICKTPHUYCCKHUX, MAHUTHBIX U KBAHTOBLIX ABJICHHUAX;

— TPUOOPETCHUE YMECHUH OIMCHIBATE W OOBACHATE (PH3MUCCKUE SBIICHHUS C UCTIOIB30BAHICM

ITOJIyYEHHBIX 3HAHUM;

— OCBOCHHE METOJIOB PCIICHUS MPOCTEHIINX PACYETHBIX 3a/1a4 ¢ UCTIOIB30BAHNEM (DH3HUECKIX

MOJEJIEH, TBOPUECKUX U IIPAKTUKOOPHEHTHPOBAHHBIX 3344,

— Ppa3BHUTHC YMCHHI HAOIIOAATH IPUPOAHBIC SIBJICHUS M BBIIONHATE OIIBITEI, 1a00paTopHbic paboTH 1

OKCIICPUMCHTAJILHBIC HCCIICAOBAHUA C UCITIOJI30BAHUCM U3MCPUTCIILHBIX HpI/IGOpOB;

— OCBOCHHE IPUEMOB PabOTHI ¢ HH(popMaIieH (PU3MIECKOro CoACp Kanms, BKIIoYast HH()OPMAIHIO O

COBPEMCHHBIX AOCTIKCHHUAX (DPM3HUKH; AaHATN3 M KPHTHUYCCKOE OI[CHUBAHIE HH()DOPMAIIHH;

— 3HAKOMCTBO CO chepamu MpodhecCHOHATEHON ICATEIPHOCTH, CBI3aHHBIMA C (PU3UKOH, 1

COBPEMCHHBIMH TCXHOJIOTHSIMH, OCHOBAHHBIMHI HA JOCTHKEHUIX (DU3MICCKON HAYKH.
MECTO YYEBHOTI'O ITPE/IMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootBerctBrm ¢ ®I'OC OO0 ¢usuka sBiaseTcs 0043aTSILHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO
obiero obpaszoBanms. Jlannas mporpamma rnpeyCMaTpuBacT H3y4eHNe (PU3MKH Ha 6a30BOM YPOBHE B 8
Kinacce B 00béMe 68 wacoB 1o 2 baca B HEAEIIO.



COJAEP/KAHHUE YYEBHOTI'O ITPEIMETA

Paszaea 1. TenjoBble ABJICHUA

OCHOBHBIE 110JIO’KEHUS MOJIEKYJIIPHO-KMHETHIECKON TEOPHUN CTPOEHMS BEllecTBa. Macca 1 pa3Mepsl
aTOMOB M MOJIEKYJI. OIIBITHL, IOATBEPKJAOLINE OCHOBHBIE II0JI0KEHHUS MOJIEKYJISPHO-KMHETHYECKOHN TEOPHH.

Mogenu TBEPAOTO, KHUIKOTO M ra3000pa3HOro COCTOSHUH BenecTBa. Kpucrammmaeckue u aMopgHbIe Tena.
OO6mBsicHeHNE CBOMCTB Ta30B, KUIAKOCTEH M TBEPABIX TE HA OCHOBE MOJOKCHIH MOJICKYIISPHO-KHHETHICCKOM
rTeopun. CMauMBaHKUE U KalMJUIApHBIE siBJIeHUs. TeIuoBoe pacliMpeHue U CKaTue.

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

Buytpennss sueprus CriocoObl H3MEHEHHUS BHYTPEHHEH SHEPIHA: TETLIONEPEada i COBEpPIICHUE PabOTHI.
Bupas! Teruionepenadn: TEILIONPOBOJHOCTh, KOHBEKIINA, H3ITyUYEHHUE.

KomigecTBo TemnoThl. Y AebHAS TEIUIOEMKOCTH BEIIESCTBA. TEIII000MEH M TEIUIOBOS PABHOBECHE.
VYpasuenue temmooro 6ananca. [Inasnenne M OTBEpACBaHNEC KPUCTAUIMYCCKUX BELICCTB. Y ACNbHAS
terutota Tuiasnenust. [lapoobpasosanme n konaencanms. Mcmapenne (MC). Kunenne. Y penbaas Terrora
napooOpa3zoBanms. 3aBUCUMOCTE TEMIIEPATYPBl KHIICHHUS OT aTMOC(EPHOTO AaBIICHHUS. BIaxxnocTs Bo3ayxa.

OHeprus ToIuMBa. Y IejbHas TEIJI0Ta CrOPaHHMs.

[Mpwanume: paboTe! Teroseix aurateneit. KI1J[ teruioBoro apuratens. TerroBbie JBUTATSIN U 3AIATA

okpy>xatomei cpeasl (MC). 3akoH cCOXpaHeHHS ¥ IPEBPAIICHUS SHEPTUH B TCILUTOBBIX nporeccax (MC).
Hemoncmpayuu

. HaGmronnenne OGpOyHOBCKOTO IBMKCHHS

. Habmronenme muddys3nn

. HaGmonenwe siBieHMI CMAYMBAHNS W KATAIUISPHBIX SBICHUH

. HaGmroienme TeTioBoro pacimpeHust T

. I3MeHeHMe AaBIICHUS ra3a MPHU U3MCHCHWUH 00bEMA M HATPEBAHWH WIIH OXJIAKICHIH
. [IpaBuna u3mepeHus TemMIeparypsl

. Bunsl Teronepenaun

0~ N ke W=

. OxJaxAeHNEe TIPH COBEPIICHUH PAOOTHI

9. HarpeBanue 1npu coBEpIICHUN paOOTHl BHCITHUMH CHIIAMHA
10. CpaBraenue TeIIOEMKOCTEH Pa3TNIHBIX BELICCTB

11. HaGmroacune KUIeHus

12 .Habmroaenue moCTOSTHCTBA TEMIIEPATYPHI IPH TUTABICHIH

13. Mojenu TeTUTOBBIX ABHTATCIICH
Jabopamopuvie pabomor u onvimul

1. OnBITE IO OOHAPYKEHHUIO ICHCTBHS CHII MOJICKYIISIPHOTO TIPHTSHKCHUS

2. OnbITHI IO BBIPALTMBAHUIO KPUCTAJIIOB IIOBAPEHHOM COJIM MIIU caxapa

3. OnbITH 10 HAOIIOICHUIO TEIUTOBOTO PACIIMPCHHS I'a30B, )KUIKOCTEH M TBEPIABIX TEI

4. Omnpepencnne AaBiICHAS BO3AyXa B OATOHE MINTPHIIA

5. OnBITH, JEMOHCTPUPYIOIINE 3aBUCHMOCTD JAaBICHUS BO3/AyXa OT €ro 00bEMa M HArpeBaHUS WITH
OXJIAXKICHHS

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

7. Habnronenue n3MeHeHs BHYTPEHHEH SHEPTHHU TeJa B PE3yIbTaTe TEIUIONEPEaayn U pabOThl BHEIIHNX
CHII

8. MccnenoBanmne siBICHUS TEIUIOOOMEHA ITPH CMEIIUBAHUH XOJIOAHOM M TOPSAUCH BOMBI

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

MCTAJUIMYCCKUM IMWINHAPOM



10. Onpenernenne yaenbHON TEITIOEMKOCTH BELICCTBA
11. MccenoBanne mporecca HCIapeHust
12. Onpexnenenne OTHOCUTEILHON BIAXKHOCTH BO3IyXa

13. Onpeaernenne yAaeIbHON TEIIOTH TUIABJICHUS JIbJIA

Paspen 2. DiaekTpudeckne 1 MATHUTHBIE SIBJICHHSA

Onexrpuszauys Tei. [IBa poja aneKTpuuecKkux 3apsioB. Bzanmopeiicreue 3apskeHHbIX Tel. 3akoH Kyiona
(3aBHCHMOCTD CHITBI B3aMMOICHCTBHSA 3aPSHKCHHBIX TEJ OT BEITHYMHBI 3aPSA0B W PACCTOSHIS MEXKTy TCIAMH).
Onexrpuueckoe 1oje. Hanpspk€HHOCTD 31€KTPHUECKOTo oIS, [IpUHIUIT CyepIIo3uLMu 3JIEKTPUIECKUX

noJieit (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu anekTpruuecknx 3apsiioB. IeMEHTapHbIN 3iiekTpudeckuil 3apsi. Crpoenue aroma. [IpoBogHukH
U IMBJIEKTPUKH. 3aKOH COXPAHEHUS! BJIEKTPUUECKOI0 3apsa.

DJEKTPUUECKHUH TOK. Y CJIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOI0 TOKa. VICTOUHHMKH ITIOCTOSSHHOT'O TOKA.
JISHCTBYS 3ICKTPHUICCKOTO TOKa (TEIIIOBOEC, XMUMHYECKOE, MATHUTHOE). DIICKTPHUCCKHH TOK B KHMIKOCTAX
M razax.

Onexrpuueckas Lelb. Cuwia Toka. DJIeKTpuieckoe HapspkeHue. ColpoTHBIIEHUE IIPOBOIHUKA. Y A€IBHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH Oma Jutst yuactka uneni. [locienosarenbHoe U IapajuiebHOE COSJUHEHUE
IIPOBOJTHHUKOB.

PaboTa 1 MOLTHOCTB IEKTPHUCCKOTO TOKA. 3akoH J[xoynms— JleHma. DneKTpuuecKkne Henn 1 noTpednTesm
SIIEKTPHUCCKON PHEPTHH B OBITY. KOpOoTKOE 3aMBIKaHHE.

ITocTostHHBIE MAarHWTHI. B3aMMOAEHCTBHE ITOCTOSHHBIX MArHUTOB. MarHuTHoOe 1oje. MaruutHoe mose
3eMJIM M €ro 3HaueHue s )ku3HU Ha 3emute. OnbiT Jpcrena. MarHuTHOE 110J1€ 3JIEKTPUYECKOI0 TOKa.
IIprMeHeHHE 3IEKTPOMATHATOB B TEXHUKE. [|eHCTBME MATHUTHOIO ITOJIS HA IIPOBOAHHUK C TOKOM.
DJeKTpOoABUIaTEN b IIOCTOSTHHOIO TOKA. M CII0/Ib30BaHKe 3IIEKTPOABUIaTENEH B TEXHHUECKUX YCTPOHCTBAX U
Ha TPAHCIIOPTE.

Omnpiter ®apanes. SBienue snekrpoMaranTHOoH MHAYKIHH. [Ipasmto Jlenma. Diekrporeneparop. CriocoOw1

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

DnexTpusaLms Tei

JIBa poia JIEKTPUUYECKUX 3apsJ0B M B3aUMOJEHCTBUE 3apSyKEHHBIX TEIl
Y CTpoiCTBO M JEHCTBHE 3IEKTPOCKOIIA

OnexrpocraTHueckas HHIYKLMS

3aKOH COXpaHEHMsI BIEKTPUUECKHX 3aPs/I0B

IIpOBONHMKN M AUBIIEKTPHKHU

MoenupoBaHie CHIIOBBIX JIMHHH 3JIEKTPUYECKOTO TIOJISt

NN R -

HMcTounnky 1mocTOSHHOIO TOKA

e

JIeHCTBHA DIIEKTPUYECKOTO TOKA

—
<o

. DIIEKTPUUCCKUI TOK B )KHIKOCTH

—
—

. I'a30BBI1 paspsn

—
[\

. I3MepeHune cuiibl TOKa aMIIEpMETPOM

—
(98]

. I3MepeHue 3JeKTpUUECKOro HaIpsKEHHUsST BOJIBTMETPOM

—
N

. Peocrar m marasuH COIPOTHUBIICHHH

—
(9]

. B3314M0,Z[€I’ICTBPIC ITOCTOAHHBIX MarHuTOoOB

—
(=)

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

—
~]

. MO,Z[CJII/IPOBaHI/IC MATHATHBIX TIOJIEH ITOCTOSHHEBIX MATHUTOB

—
o0

. OneIT Opcrena



19.
20.

21

22.
23.
24.
25.

MaruuTtHoe 1oJIe TOKa. DJICKTPOMATrHUT

JlelicTBME MarHUTHOTO ITOJIS HA IPOBOJHUK C TOKOM

DNEKTPOABUTATEIb MTOCTOSIHHOTO TOKA

UccnenoBanue ssBIEHUA 3JIEKTPOMATHUTHON MHIYKLMH

Omnprter @apanest

3aBHCUMOCTD HAINPABICHUS WHIYKIMOHHOTO TOKA OT YCIIOBHH €r0 BO3SHUKHOBCHHS

DIEKTPOreHEePaToOp MOCTOSHHOTO TOKA

Jabopamopuvie pabomor u onvimul

A

6.

ONBITH IO HAGIOACHHIO SJCKTPU3ALMH TSI MHIYKIMECH U IIPH COPUKOCHOBCHHH

HccienoBanue 1eNCTBUSA 3JIEKTPUUECKOIO 1I0JISL HA IIPOBOJHUKH U AUBJIEKTPUKHU

C6opxka 1 mpoBepka pabOTHI AIEKTPHUCCKON LETTH TOCTOSTHHOTO TOKA

H3mepenue 1 peryJiMpoBaHME CUIIBI TOKA

H3mepeHnue 1 peryJiMpoBaHUE HAIIPSKEHUS

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

HAIPSKEHUS Ha PE3UCTOpE

7.

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

miomazay monepeuyHoro CCUCHUA U MaTCpualia

8.
9.

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

[IpoBepka mpaBMiIa CIIOKCHHS HATPSKCHHUH TTPH ITOCICIOBATSIFHOM COCAMHCHHUHN ABYX PE3HCTOPOB
[IpoBepka mpaBmiIa ISt CHITBI TOKA TIPH MAPAILISIIBHOM COSIMHCHIH PE3UCTOPOB

Omnpenenenne pabOTHI BICKTPHICCKOTO TOKA, HIYLIETO Yepe3 PE3UCTOP

OmnpeneneHne MOIHOCTH AICKTPUICCKOTO TOKA, BBIACISICMON HA PE3UCTOPE

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, MAYIIETO Yepe3 JIAMITOUKY, OT HAPSKCHUS HA HEH
Omnpenenenue KIIJI narpesarens

HccnenoBanue MArHUTHOTO B3aMMOJICHCTBUS IIOCTOSTHHBIX MATHUTOB

W3ydyeHre MATHUTHOTO TIOJISt TOCTOSIHHBIX MATHUTOB NP X OOBCIMHCHUH U Pa3/ICIICHHH
HccnenoBanue NeHCTBUS IICKTPUICCKOTO TOKA HA MATHATHYIO CTPEIKY

OHBITBI, ACMOHCTPHUPYIOIIHNC 3aBUCUMOCTD CHJIBL B33.HMO,Z[CI’ICTBPI§I KaTyIIKH ¢ TOKOM U Maruura oT

CHJIBI TOKA W HAIIPABJICHUA TOKA B KATYUIKC

18.
19.
20.
21.

W3yueHnne neicTBUS MATHUTHOTO ITOJISL HA IIPOBOJHUK C TOKOM
KonctpynpoBanue m m3ydeHue pabOTHI AIICKTPOABHTATEIS
Hsmepenne KIIJI 3nexTpoABHraTeIbHON YCTAHOBKHI

O1BITE 110 HCCICAOBAHHUIO ABJICHUSA BHCKTpOMaFHHTHOﬁ HHAYKIOWHU: HCCIICAOBAHNC W3MCHCHHH

3HAYCHHMA U HAIIPABJIICHUA MHAYKITHOHHOT'O TOKa



INNTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

W3zydenne ¢pu3nku B § Kiracce HAIPABICHO HA JOCTHXCHHE 00yJarOIIMMHUCS TMIHOCTHBIX,

MCTANPCAMCTHBIX U HNPCAMCTHBIX PE3YJILTATOB OCBOCHUSA yLICGHOFO npeamera.

JJHMHHOCTHBIE PE3YJIbTATbBI
Ilampuomuueckoe eocnumanue:
— TIPOSIBIICHUE MHTEpEca K NCTOPHH M COBPEMEHHOMY COCTOSIHHIO POCCHIICKON (PM3MUCCKOM HAYKH;
— IICHHOCTHOE OTHOIICHHUE K JOCTIKCHUSIM POCCHICKUX YIEHBIX (PU3NKOB.
I'pasxcoanckoe u Oyxo6Ho-HpascmeeHHoOe 60CRUMAHUE:

— T'OTOBHOCTb K aKTUBHOMY Y4aCTHIO B OGCY)K,Z[CHI/II/I OGH.[CCTBCHHO-SH&LII/IMBIX U 3THYCCKHX HpOGJICM,

CBSI3aHHBIX C MPAKTHYCCKUM IIPUMEHEHNEM TOCTH)KCHUH (PH3UKH;
— OCO3HAHHE BAXXHOCTH MOPAIBHO-3THYECKUX IIPUHLHIIOB B IEATEIBHOCTH YUEHOTO.
Icmemuueckoe 60cnumanue:

— BOCIPHATHE 3CTCTHYCCKUX KAYEeCTB (PM3MICCKOM HAYKH: €€ TapMOHHYHOTO TOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

llelmocmu HAYYHO20 RO3HAHUA:

— OCO3HAHME IEHHOCTH (PU3MICCKOI HAYKH KaK MOIIHOTO HHCTPYMEHTA ITO3HAHHS MUPA, OCHOBEI
Pa3BUTHSA TEXHOJIOTHH, BAXKHEHILEH COCTABIIAOILEN KyIbTYPHI;

— Ppa3BHUTHE HAYYHOMH JFOO03HATEIBHOCTH, MHTEPECA K MCCICIOBATEIBCKON ACATCILHOCTH.
Dopmuposanue Kyabnypol 300p06bs U IMOYUOHATLHOZ0 O1A20NOAYUUA:

— OCO3HAHHE IICHHOCTH O€30MaCHOTO 00pa3a KU3HHA B COBPEMECHHOM TEXHOJIOTHICCKOM MHUPE,
BKHOCTH TIPABIII OE30ITACHOTO TIOBEICHUS HA TPAHCIIOPTE, HA AOPOTaxX, C SJICKTPHUSCKAM W TCILIOBBIM
000pyA0BaHWEM B JOMAITHHX YCIOBHSIX;

— copMHpOBaHHOCTE HABBIKA Pe(hIICKCHH, IIPU3HAHUE CBOCTO IIPaBa Ha OMIMOKY M TAaKOTO e IpaBa y
JPYroro 4ejloBeKa.

Tpyoosoe éocnumanue:

— aKTHBHOC Y9aCTHE B PCIICHUH PAKTHICCKHX 327124 (B paMKaxX CEMbH, IIKOJBI, TOpoJa, Kpast)

TEXHOJIOTHYECKOHN M COLMAILHON HAIPABICHHOCTH, TPEOYIONINX B TOM YMCIIC M (PU3HMUCCKIX 3HAHMIA,
— HMHTEPEC K IPAKTHUYCCKOMY M3YUYCHHIO TPOPecCHil, CBA3AHHBIX C (PU3NKOI.
JKonocuueckoe gocnumanue:

— OpHEHTAIMs Ha MPUMEHEHNE (PU3MUCCKUX 3HAHMH TS PEIICHMS 331a4 B 00JIACTH OKPY>KaloIIeH

Cpellbl, IUVITAHUPOBAHMS IIOCTYIIKOB U OLIEHKH MX BO3MOKHBIX IIOCIEACTBHH JUIsl OKPYKAIOLIEH Cpelbl;
— OCO3HAaHME TIOOATBHOTO XapakTepa 3KOJIOTMYECKHX IPOOIIEM M ITyTEH MX PEIICHUS.

Aoanmayus 00yuarouiezoca K U3MEHAIOUWUMCA YCA0GUAM COUUATNbHOU U NPUPOOHOTL CPEObl:

— TOTPeOHOCTH BO B3aMMOJCHCTBUH IIPH BBITIOJTHEHUH HCCICIOBAHNN M TPOCKTOB (PM3MUECCKON

HAIIPaBICHHOCTH, OTKPBITOCTD OIIBITY M 3HAHUAM JPYIHX;
— IIOBBILICHUE YPOBHA CBOECH KOMIIETCHTHOCTH Y€PE3 IPAKTHUIECCKYIO NEATENBHOCTD;

— TOTPeOHOCTH B ((OPMUPOBAHMH HOBBIX 3HAHHIH, B TOM YMCIIC (POPMYITHPOBATE HJICH, TOHSTHS,



THIIOTE3Bl O (PU3MUCCKMX OOBEKTaX W SIBICHUSAX;
— 0co3HaHue 1e(HPUIUTOB COOCTBEHHBIX 3HAHNI M KOMIICTCHTHOCTEH B 00JIaCTH (DH3HKH;
— IUTAHMPOBAHME CBOCTO PA3BUTHS B MPHOOPCTCHNN HOBBIX (PH3MUCCKUX 3HAHUI,

— CTPCMIJICHHUC aHAJIM3UPOBATE U BBIABJIIATL B3aUMOCBA3H IIPUPOIEI, OGH.ICCTBa U 3KOHOMHKH, B TOM

YHCIIC ¢ UCTIONIE30BAHNEM (DHU3NYCCKIX 3HAHHNA;
— OLICHKA CBOMX ACHCTBUH C yUETOM BIMSHUS HA OKPY’KAIOIIYIO CPEAY, BOSMOKHBIX TII0OATBHBIX
IOCJIEICTBHH.

METANIPEJAMETHBIE PE3YJbTATbI

YHHBepCaNbHBIE I03HABATEILHBIE AEHCTBUS

baszoevie nozuueckue oeiicmeus:
— BBIABIATH W XapaKTCPU30BATH CYLICCTBEHHBIC IPU3HAKN OOBEKTOB (SIBICHHH );
— YCTaHABIMBATH CYIICCTBEHHBIN IPU3HAK KIacCH()UKALNT, OCHOBAHMS UTIT 000OIICHUS H CPABHEHUS;

— BBIABIATH 3aKOHOMEPHOCTH M IIPOTHBOPCYHS B PACCMATPUBACMBIX (DaKTaxX, JAHHBIX M HAOIIOACHUAX,

OTHOCAIIHNXCA K (bHBPILICCKI/IM SABJICHHAM,

— BBIABJIATH NPUIUHHO-CICACTBCHHBIC CBA3H IIPH U3YUYCHHHU (1)I/I3I/ILICCKI/IX SIBJICHUM 1 IIPOLCCCOB;,
ACIaThb BBIBOALI C UCIIOJIb30BAHHUCM JCAYKTHBHBIX U HHAYKTUBHBIX YMOBaKHIOquHﬁ, BBIABHUTATH

THUIIOTC3bI O B3aUMOCBA3AX (bHBI/I"ICCKI/IX BCINYHH,

— CaMOCTOSITEIILHO BEIOMPATE CITOCO0 penieHus yaeOHoH (Ppru3nueckon 3ajauu (CpaBHEHNE HECKOILKUX
BAapPHAHTOB PELICHHS, BEIOOP HanOoIIee OAXOAALIETO € YIETOM CAMOCTOSTEIBHO BBLACICHHBIX

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

— IIPOBOJMTE O CAMOCTOSTEIEHO COCTABICHHOMY IIIAHY OIBIT, HECIOXHBIH (PU3HUCCKHHA

SKCIICPUMEHT, HEOOJIBIIOE HCCISAOBAHNES (PU3HUCCKOTO SIBICHHUS,

— OLCHHUBATHL HA NPUMCHUMOCTb U JOCTOBCPHOCTDH HH(bOpMaHHIO, TIOJIYUCHHYIO B XOAC UCCICAOBAHUA
HIJIM 3KCIICPUMCHTA;

— CaMOCTOSITEILHO (OPMYITHPOBATE OOOOIICHIS M BEIBOJBI 110 PE3YJILTATAM IPOBEASHHOTO
HaOIIOACHNMS, OIIBITA, HCCIICIOBAHUS;

— IIPOTHO3MPOBATH BO3MOXKHOE JAbHEHIIEE pa3BUTHE (PU3MUCCKIX TMPOLIECCOB, a TAKXKE BBIABUTATEH

IIPCAITIOIOKCHUA 06 HX PAa3BUTHH B HOBLIX YCIIOBHAX M KOHTCKCTAaX.
Paboma c ungpopmayueii:

— TPUMCHATDH PA3THIHBIC METOIBI, HHCTPYMEHTHI M 3aIIPOCHI TIPH MMOMCKE U 0TOOPE MHPOPMALNT HITH

JAHHBIX C y9ETOM IPEUTOKCHHON YaeOHOH (PU3NIECKOH 3a1auM;

— aHATM3UPOBATH, CHCTEMATH3HPOBATH M HHTCPIPETUPOBATE MH(OPMAIMIO PA3IMIHBIX BUIOB M (hopm

IPpCACTABJICHUA,

— CaMOCTOSITEIILHO BEIOMPATh ONTHMAIBHYIO (POPMY IPEACTABICHAS HH(POPMALNHT U WILTIOCTPUPOBATE

pemaeMbIe 3a1a9M HECIOKHBIMU CXEMaMH, ANarpaMMaMHy, HHOH rpayuKoi 1 MX KOMOWHAIMSAMH.

YHHuBepCcaNbHBIE KOMMYHHKATHBHBIE ACHCTBUS



Obwenue:

— B XoJ¢ 00CcyXIeHus yueOHOTO MaTepraia, pe3yIbTaToB J1a0opaTOPHEIX paboT M IPOCKTOB 331aBaTh
BOTIPOCEHI 110 CYILIECTBY OOCYX/1aeMOW TEMBI M BEICKa3bIBATh MJICH, HAIICTICHHBIC HAa PELICHHUE 337a9d U
MOAJCPKaHNe O6IaroKeNaTeIbHOCTH OOIICHNUS,

— COIIOCTABIJIATH CBOM CYXICHUS C CYKACHUAMH IPYTHX YIaCTHUKOB HAJIOTra, OOHAPYKUBATH
pasMymne U CXOJCTBO MO3HIMI; BEIPAXKATh CBOIO TOUKY 3PCHHUS B YCTHBIX M IIMCEMCHHBIX TCKCTAX;
Ty OJIMYHO TPEACTABIATE PE3YINBTATH BBITOTHECHHOTO (PH3MUECKOTO OIBITA (IKCIIEPUMEHTA,
MCCIICIOBAHUS, TPOCKTA).

Coemecmnasn oeamenvHocmsy (COMpyoHUYeCcCmaeo):

— TOHHMATH W UCTIOTIH30BATH MPEHMYIICCTBA KOMAHIHON ¥ HHAUBUAYATHLHONW pabOTHI IPH PEIICHUT
KOHKPETHOW (PM3MUCCKON MPOOICMBI;

— TPHHUMATH [EIH COBMECTHON ACITEIFHOCTH, OPTaHU30BBIBATE ACHCTBHS 1O €€ JOCTHKCHHIO:
pacupeeNnsaTh PO, 00CYKAATh MPOILECCH U PE3yIbTaThl COBMECTHOM paboThl; 0600I1aTh MHCHHS
HECKOIBKHX JIIOJICH;

— BBIIIOJIHATE CBOK) YaCTh paGOTBI, AOCTUTAA KAUCCTBCHHOT'O PC3yJIbTaTa 1O CBOCMY HAIIPABJIICHHUIO U

KOOPAMHHUPYS CBOU ACHCTBUA C APYTMMHU WICHAMH KOMAaHBI;
— OLCHHMBATH KAYECTBO CBOETO BKJIAJA B OOIIMI IIPOIYKT 1O KPUTEPUAM, CAMOCTOSTCITEHO

chOpPMYITUPOBAHHBIM YIACTHHKAMH B3aUMOACHCTBHS.

YHUBEPCAIBHBIE PETYJIATHBHBIC JEHCTBH

Camoopzauuwuuﬂ:

— BBISBIATH MPOOICMBI B )KU3HCHHBIX M YICOHBIX CUTYAIUAX, TPCOYIOMINX AT PEIICHHS (PU3NICCKUX
3HAHHI;

— OPHEHTHPOBATHCS B PA3TUYHBIX ITOAXO0AX MIPHHATHS PeIICHIH (MHINBUAYATEHOE, IPUHATHE
peLICHNS B TPYIINE, IPUHIATHE PEIICHUH TPYIIIION );

— CaMOCTOSITEIILHO COCTABIIATE AJITOPUTM PCIICHUS (PH3MUCCKON 3aa9M HITH TIIaHA NCCIICAOBAHMS C
y9ETOM MMEIOIINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATD IIPEIaracMbIe
BAPHUAHTHI PEILICHNH;

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

— OOBACHATH MPHUUMHBI JOCTHXCHHSA (HEAOCTH)KCHHUS ) PE3YIbTATOB JCATCILHOCTH, aBaTh OLCHKY
IpHOOPETEHHOMY OIIBITY;

— BHOCHTB KOPPEKTHBBI B ACATCIHLHOCTD (B TOM YHCIIE B XOJ] BEIIIOJTHCHUS (PH3UUICCKOTO HCCIICIOBAHMS
WJIM TIPOCKTA) Ha OCHOBE HOBBIX OOCTOSTEIBCTB, M3MCHUBILIUXCS CHTYallMi, YCTAHOBJICHHBIX OIINOOK,
BO3HHMKIINX TPYHAHOCTEH;

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

— CTaBHTH c€0s Ha MECTO IPYTOT0 YCIIOBEKA B XO/I€ CIIOPA MM INCKYCCHHU HAa HAYIHYIO TEMY,
ITOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOrO.



Ilpunamue ceés u opyzux:

— TIpU3HABaTh CBOE NMPABO Ha OMIMOKY IPH PEIICHUH (PU3MUCCKUX 3a/1a4 MM B YTBEPKACHUAX Ha

HAy4YHBIC TEMBI M TAKOC K€ IPABO APYTOro.

HNPEIMETHBIE PE3YJIBTATbBI

[Ipenmernbie pe3yasTaThl Ha 6230BOM YPOBHE AOJDKHBI OTPAXKATh CHOPMHPOBAHHOCTD y 00yUaIOIIHXCS

YMCHMH:

— HCIIOJIB30BaTh IIOHATHS: MAcCa ¥ pasMePbl MOJIEKYJI, TEIUIOBOE JBHKEHNE aTOMOB M MOJIEKYIL,
arperaTHbIC COCTOSHHS BELIECTBA, KPUCTAIUIMYCCKIE M aMOP(]HEIC Tella, HACKIIICHHBIH N HCHACHI-
LIEHHBIN 11ap, BIAXHOCTh BO3AYyXa; TEMIIEpATypa, BHYTPEHHSAS SHEPT U, TEIUIOBOM JIBUTaTEIb;
3JIEMEHTAPHBIH 3JIEKTPUUECKUH 3apsJl, JIIEKTPHUECKOE II0JIE, IPOBOJAHUKHN U AMBIEKTPHKH, IIOCTOSHHBII

BJICKTpI/ILICCKI/Iﬁ TOK, MAIrHUTHOC ITOJIC,

— pasnuuaTh ABJICHUS (TEIUIOBOC PACIIMpPEHIE/CKATHE, TEIUIONEPeaada, TSIUIOBOS PABHOBECHE,
CMaYMBaHME, KAMUISIPHBIC SBICHUS, HCIIAPECHUE, KOHICHCALNS, TUIABJICHIE, KPUCTAIUTH3AIII
(oTBepacBanme), KUIICHHUE, TEIUIONEpeada (TeIUIOIPOBOAHOCTD, KOHBEKIIHS, M3TYUCHHUC); SICKTPH3ALHS
TEJI, B3aMMOJICHCTBHE 3aPI0B, ICHCTBUS 3ICKTPUICCKOTO TOKA, KOPOTKOE 3aMBIKAHNE, B3aNMOICHCTBIC
MaruuToB, ACHCTBUEC MArHUTHOTO IIOJIS HA IIPOBOAHUK C TOKOM, JICKTPOMArHUTHAS WHAYKIIS ) TIO OTIH-
CaHMIO MX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE ONBITOB, AEMOHCTPHPYIONUIMX AAHHOE (PU3NIECKOE

SIBJICHHC;

— PpAacHo3HaBaTh TNPOSBICHUE HM3YYCHHBIX (PH3MUCCKUX SBICHUI B OKPY)KAIOLIEM MUPE, B TOM YHCIIC
(m3mUIeCKHe SBICHUS B IIPUPO/IC: TIOBEPXHOCTHOE HATSHKCHNE M KAIMIUISPHEIC SIBICHHUS B IPUPOJE,
KPHUCTAJUTBI B IpUpoze, u3nydenne CoHIa, 3aMep3anue BogoEMOB, MOPCKHIE Opn3bl, 00pa3oBanne
POCEHI, TyMaHa, WHes, CHETa; 3JCKTPUICCKHE SBICHUS B aTMOC(]Epe, JIIEKTPHICCTBO KUBBIX OPTaHN3MOB;
MaruuTHOE IT0JIe 3eMITH, APCH) MO0 COB, POJIb MATHUTHOTO TIOJIS IS SKU3HM Ha 3emIIe, OJISPHOE CH-
STHUC; TIPH 3TOM TICPEBOANTE MPAKTHUCCKYTO 3a/1a4y B YUCOHYIO, BBIACIATE CYILICCTBCHHEIC

CBOWCTBA/IPU3HAKN (PU3UUCCKUX SBICHHMN;

— OIMCBIBATH M3YUCHHBIC CBOMCTBA TE M (PM3NUCCKHUE SBICHUS, HCIIONB3YS (PH3MUCCKUC BETMUNHBI
(TemmiepaTypa, BHyTPCHHSIS SHEPTUS, KOJTMYCCTBO TEIUIOTHI, YACHbHAs TSIUIOEMKOCTh BEIICCTBA,
yACTbHAS TEIUIOTA TUIABJICHHUS, YACTbHAS TEIUIOTa TApo0Opa3oBaHus, YACHbHAS TCIUIOTA CTOPAHHS
TOTLTNBA, KOA(PPHUIMEHT IMOJIC3HOTO ACHCTBHS TETIOBOH MAITMHEI, OTHOCHTEIILHAS BIIAXKHOCTD BO3/yXa,
3JIEKTPUUYECKHH 3aps/l, CHIIA TOKA, SIEKTPUIECKOE HANPSIKEHHUE, COITPOTHBIICHUE IIPOBOAHMKA, YIECIBHOE
COIIPOTHBIICHIE BELIECTBA, pa60OTa M MOIIHOCTH IEKTPHUCCKOTO TOKA); TIPU ONMTUCAHNUHN ITPABMIILHO
TPAKTOBATH (PU3MUCCKUI CMBICIT MCIIONB3YEMBIX BEJIMIHH, 0003HAYCHUS U CAUHHULBI (PH3HMUECKIX
BEIIMYMH, HAXOIUTH (POPMYIIBI, CBA3ZBIBAIOIINE JAHHYIO (PM3NYECKYIO BSIMIMHY C APYTUMH BEITMUMHAMH,

CTPOUTH rpapMKN N3yICHHBIX 3aBHCHMOCTCH (PH3NICCKIX BEITMIHH;

— XapaKTEepPH30BaTh CBOMCTBA TEJI, (PU3NICCKHC SIBICHUS M IIPOLECCHI, CIIONB3YsT OCHOBHEIC
IIOJIOKEHUST MOJIEKYJISIPHO-KMHETHYECKON TEOPHH CTPOEHUS BELIECTBA, IIPUHLIMIL CYIIEPIIO3ULIMH T10JIEH
(1a Ka4ecTBEHHOM YPOBHE), 3aKOH COXpaHCHHUS 3apsaa, 3akon Oma i ydacTka HenH, 3aKoH JKOyIs -
Jlenua, 3aK0H COXpaHEHHS SHEPTHH; IIPH 3TOM JaBaTh CIOBECHYIO (OPMYITHPOBKY 3aKOHA M 3aITMCHIBATH

CTr0 MaTCMATHUUICCKOC BBIPAKCHHUC,

— OOBACHATH (PU3MUCCKUE TPOLIECCHI M CBOIMCTBA TEI, B TOM YHCJIC W B KOHTEKCTE CUTYaILIUH
PAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BEIABIATE IPHIHHHO-CICACTBEHHBIC CBSI3H, CTPOUTH O0BsIC-
Henue u3 1 - 2 JIOTHYEeCKHX MaroB ¢ ormopoii Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PM3WUYECCKHUX SIBICHUH,

(pM3NIECKUX 3aKOHOB MITH 3aKOHOMEPHOCTEH; pemaTh pacdETHEIC 3a0a9H B 2 - 3 NCHCTBHS, HCTIONB3YS



3aKOHBI ¥ (POPMYIIBI, CBA3BIBAIOIINC (PH3MUICCKHAC BESIMIMHBL: HA OCHOBE aHATIM3a YCIIOBHS 3a/1a4H
3aIMCBIBATh KPATKOE YCIOBHE, BBISABIATH HEAOCTATOK JAHHBIX [UIS PELICHUS 3a1a49H, BEIONPATH 3aKOHBI
1 (pOPMYIBI, HCOOXOAMMBIC TSt €€ PEIICHHS, TPOBOAUTE PACUETHI M CPABHUBATH ITOTyUYCHHOC 3HAUCHHC

(bHBH"ICCKOfI BCINMYHHEI C U3BCCTHBIMHU JaHHBIMH,

— Ppacmo3HaBaTh MPOOIEMBI, KOTOPEIC MOKHO PEIIMTH TPH TOMOIIH (PH3MUCCKUX METOJIOB; UCTIONB3YS
OIIMCaHHUE UCCIIENOBAHNS, BBIICIATE IIPOBEPAEMOE IIPEATIONOKEHNE, OLEHUBATH IIPABWIIBHOCTD ITOPAIKA

IIPOBCACHUA UCCIICAOBAHNWSA, ACIIaTh BEIBOABI;

— TIPOBOJHTE OIBITHI ITO HAOMOACHHIO (PM3MUCCKUX SBICHUH MIH (PU3MUCCKIX CBOWCTB TEI
(KanmMJUTApHBIC SIBICHUS, 3aBUCUMOCTD JIaBICHUS BO3/1yXa OT €T0 00BEMa, TeMIIepaTyphl; CKOPOCTH TIPO-
1[ecca OCTHIBAHMS/HATPEBAHMS TIPH MU3IIYYCHUH OT LBETA M3JIyYaloIIeH/TOTIIOAIONICH TOBEPXHOCTH;
CKOPOCTb HCIIAPEHHS BOJBI OT TEMIIEPATYPBI *KUAKOCTH M ILIOIIAAN €€ TOBEPXHOCTH; JIEKTPU3ALHMS TEIl
M B3aUMOJICHCTBHUE JIIEKTPUUECKHUX 3aPA10B; B3aNMOJCHCTBHE ITOCTOSTHHBIX MATHUTOB, BU3YyJIM3ALIHs
MAarHUTHBIX IIOJIEH IIOCTOSHHBIX MATHUTOB; JE€HCTBHS MATHUTHOIO IIOJIA HA IIPOBOJHHUK C TOKOM,
CBOWCTBA 3JICKTPOMArHUTA, CBOMCTBA SIICKTPOABUTATEIS IIOCTOSHHOTO TOKA): (POPMYyIIMpOBATE
IIPOBEPIEMBIC TIPEIIIOIOKECHUS, COOMPATh YCTAHOBKY M3 IPEITIOKCHHOTO 000PYAOBAHNS; ONIMCHIBATE
X0 OTBITa U (POPMYITHPOBATH BHIBOAKI;

— BBIIOJIHATE IIPAMBIC U3MCPCHUA TCMIICPATYPHEIL, OTHOCHTCILHOM BIAXKHOCTH BO3ayxa, CUJIBI TOKA,
HAIPsHKCHUA C UCITOJIL30BAHHUCM aHAJIOTOBBIX HpI/IGOpOB U JaTYUKOB (bHSI/II-ICCKI/IX BCIIMYHH, CPABHUBATDH

PE3YIBTATH H3MEPEHUH C YIETOM 33JaHHON aOCOMFOTHON MOTPEITHOCTH;

— TIPOBOJMTH UCCICAOBAHNE 3aBUCUMOCTH OAHOM (PM3MUCCKON BEIIMYMHEI OT IPYTOH ¢
MCTIOJIB30BAHNEM NPSAMBIX H3MEPCHUH (3aBHCHMOCTD COITPOTHBIICHHS TPOBOAHMKA OT €T0 UTMHEL,
ILIOINA N IIOIIEPEYHOTO CEYEHHUS U YIEIBHOTO COIPOTUBIICHUS BEILIECTBA IIPOBOAHUKA; CHIIBI TOKA,
MIYILETO Yepes3 MPOBOJHMK, OT HANIPSKEHUS HA IIPOBOJHUKE; HCCIICIOBAHNE IIOCIEAOBATEIBHOIO U 11a-
PAIUIETLHOTO COCAMHCHIH TPOBOIHUKOB ): TUTAHUPOBATH NCCIICAOBAHNE, COOMPATh YCTAHOBKY M
BEIITOJIHATE H3MEPCHHS, CIICAYS IPCATIOKCHHOMY TUTaHy, (PMKCHPOBATH PE3YIBTATHI OTYICHHON

3aBUCHMOCTH B BUJIC T3_6J'II/II_[ n l"p&(i)HKOB, ACJIaTh BBIBOALI 110 PE3YJIbTaTaM UCCICAOBAHHNA;

— IIPOBOJMTH KOCBCHHBIC M3MEPEHUS (PM3NUCCKUX BEITHYINH (yIeIbHAS TEIUIOEMKOCTD BEILICCTBA,
COIIPOTHBIICHUE MTPOBOIHUKA, paG0Ta M MOIIHOCTB JICKTPHUCCKOTO TOKA): TNIAHMPOBATH U3MEPEHUS,
coOMpaTh SKCIICPUMEHTAILHYIO YCTAHOBKY, CICIYsl MIPEIUIOKCHHOW WHCTPYKIMH, H BEIYUCIIATE

3HAYCHNEC BCIIMIHMHEI,
— co0moaars mpaBmiIa TEXHUKK 06€3011aCHOCTH TpH padoTe ¢ 1abopaTopHbiM 000pyI0BAHNEM;

— XapaKTEepPH30BAThH IMPUHIMITEl JCHCTBAS M3YYCHHBIX NMPHOOPOB M TEXHUYCCKUX YCTPOHCTB C OTIOPO
Ha WX ONMUCAHMSA (B TOM YHCIIC: CHCTEMa OTOILICHHUS JOMOB, THTPOMETp, TapoBas TypOMHa, aMIIEpMET),
BOJIETMETP, CYETIHUK SICKTPUICCKOH SHEPTHH, IICKTPOOCBETUTEIBHBIC TPHOOPEI, HArPEBATCIILHEIC
AIIEKTPOIIPHOOPHI (TIPUMEPHI ), JIICKTPHUCCKUE MPEAOXPAHUTEIIHN; SJICKTPOMArHHT, 3ICKTPOABUT ATCIIb
ITOCTOSTHHOTO TOKa), MCTIONIB3YS 3HAHMS O CBOMCTBAX (DM3MUCCKUX SBICHUI M HEOOXOINMBIC

(bHBH‘lCCKI/IC 3aKOHOMCPHOCTH,

— PpacHo3HaBaTh MPOCTHIC TEXHUYCCKNE YCTPOWCTBA M M3MEPHTEIIBHEIC TPHOOPHI II0 CXeMaM 1
CXEMATHYHBIM PUCYHKaM (SKHAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, THTPOMETP, IBUTATEIIb
BHYTPCHHETO CTOPAHMSI, SJICKTPOCKOIL, PEOCTAT); COCTABIATE CXEMBI AIEKTPHUCCKUX LETICH C
MOCJICIOBATEIBHBIM M APAIIICTEHBIM COSAMHEHUEM JJIEMCHTOB, pa3inyas yCIOBHBIC 0003HAYCHUS

QJICMCHTOB JJICKTPUUICCKHUX I.[CHCI’I;

— TPUBOIUTH MPUMEPBI/HAXOANTH HH(OPMAIHIO O IPUMEPaxX MPAKTHICCKOTO HCITOIb30BAHHS



(hM3MUSCKHUX 3HAHWH B MIOBCCAHCBHOW KU3HU Il 00CCIICUCHUS OS30MaCHOCTH IPH 00paIeHIH ¢ mpubo-
paMu B TEXHHYSCKUMH YCTPOWCTBAMH, COXPAHCHHS 30POBBS W COONIOACHHS HOPM SKOJIOTHYCCKOTO

IIOBEACHUS B OKPY’KAIOLLEH CpelIe;

— OCYWICCTBIATh TOWUCK WH(pOpMAIMK (PU3MUECKOrO COACpKaHUS B ceTH VHTepHeT, Ha OCHOBE
MMCIOIINXCS 3HAHUH M IIyTEM CPaBHEHMS AOTIONHUTEILHBIX HCTOYHIKOB BBIICISATH MH(POPMALINIO,

KOTOpast ABISACTCA IPOTHBOPCUMBOMN HITH MOXET OBITH HEAOCTOBEPHOI;

— HCIIOJIG30BATH MPH BEITIOJIHEHUH YICOHBIX 3aJaHUH HAYYHO-TIOYJIAPHYIO JIUTEPATYPy (PM3NIECKOTO
COJIEPKAHMSA, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI CeTH VIHTEpHET; BIIaAeTh IPHEMAMHU

KOHCTIGKTHPOBAHHS TEKCTa, MPeoOpa3zoBanms HHPOPMALNT U3 OAHOHN 3HAKOBOH CHCTEMEBI B IPYTYIO;

— co3JaBaTh COOCTBCHHBIC MMCHMEHHBIC M KPATKHAE YCTHBIC COOOIIEeHHs, 060011as nHpopMannio u3
HECKOJBKMX MCTOYHHKOB (PU3NIECKOTO CONCPKAHMS, B TOM YHCIIC MyOIIMIHO MPEACTABIATE PE3YIBTATHI
IIPOCKTHON MM MCCIICAOBATENILCKON ACATEIBHOCTH; IPH 3TOM I'PAMOTHO MCIIOIB30BATH M3yUCHHBIH

HMOHATHIHBIN anmapat Kypca (PM3HKH, COITPOBOKIAATH BEICTYTICHHE TIPE3CHTAIINCH;

— IIpH BBITOTHECHHUH YIEOHBIX IPOCKTOB M MCCICAOBAHMH (PU3NICCKHUX IPOLIECCOB PACTIPEICIIATE
0053aHHOCTH B TPYIIIIC B COOTBETCTBHH C IIOCTABICHHBIMH 3a/1a9aMH, CICANTH 32 BBIIIOTHEHUECM TIJIaHa
ICHCTBUH M KOPPEKTHPOBATE €T0, a[ICKBATHO OLCHUBATE COOCTBEHHBIN BKIIA B ACATCIEHOCTD TPYIIIIBI;

BBICTpauBaTb KOMMYHHKATHBHOC BSaHMOHCﬁCTBHC, IIPOABJIAA TOTOBHOCTD PA3PCIIATD KOH(i)JII/IKTBI.



TEMATHYECKOE INTAHAPOBAHHUE

BOZIE;
Pemrenue 3a1a4 110 OMEHHBAHKIO KOJIHYECTBA ATOMOB WIH MOJICKYTI B €JJHHIIE
00BEMa BelllecTBa;

AHaJIH3 TeKcTa APeBHIX aTOMHCTOB (HarpuMep, pparMenta mosMsl Jykperms «O
MIPUPOJIE BeTeil») ¢ H3I0KeHHeM 000CHOBAHHH aTOMHOM THITOTE3HI {CMBICIOBOE
urenne). OleHKa yOeIUTEIFHOCTH YTHX 000CHOBAHMIT;

O6bscHeHHe GPOYHOBCKOTO JIBHKCHUS, SIBICHUS THGOY3UIN pazInail Mex Iy
HIMH Ha OCHOBE IOJOXKEHHH MOJIEKYJIIPHO-KHHETHIECKOH TEOPHH CTPOCHHS
BelllecTBA;

OOBsICHeHHe OCHOBHBIX PA3IIIMHH B CTPOCHHH Ta30B, JKHAKOCTEH M TBEP/BIX Tel ¢
HCHOJIb30BaHHEM MOI0KEHHH MOJIEKY IIPHOKHHETHIECKON TEOPHH CTPOCHILT
BelllecTBA;

IpoBeneHe OIBITOB IO BEIPANIHBAHIIO KPHCTAILIOB IIOBAPEHHOH COJIH IUTH caxXapa;
IpoBenenue H 0OBACHEHHE OMBITOB, IeMOHCTPHPYIOMHNX KaIFJULIPHBIE IBJICHIS H
SIBJICHIE CMaIHBAHHS;

OO6BsICHeHHe POIH KAMIDTIPHBIX SBJICHHI JUIT ITOCTYIUICHHS BOIBI B OPTaHH3M
pacteruit (MC — Guonorus);

HaGmonenve, mposeneHne H 0GbsiCHEHHE ONBITOR 110 HAGIONEHHIO TEILIOBOTO
pacIIHpeHHs Ta30B, XKUAKOCTEH H TBEPABIX Te;

OO6BsIcHeHHe coXpaHeHHs 00bEMa TBEPIBIX Tell, TEKYIeCTH XKHIKOCTH (B TOM
qiclle, Pa3HUITEl B TEKYYeCTH JUIL Pa3HBIX KIIKOCTel), NaBIeHHs Ta3a;
IpoBeneHe OMBITOB, IEMOHCTPHPYIOMHX 3aBHCHMOCTD JABJICHIS BO3IYXA OT €T0
00BEMa M HaTpEeBaHH FIIH OXJIAXKIEHIN, H HX 00BsICHEHNE Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUEHH;

AHAJIN3 NIPAKTHYECKIX CHTYAIIHI], CBI3aHHBIX CO CBOHCTBAMH Ta30B, XKIIKOCTEH H
TBEPIBIX TEIL;

KonrponbHas pabora;
Tectupopanue; Ipakrnaeckas
pabora;

Ne | HanmenoBaHue pasgenios u | Kornuecrso uacos Jata Bunsl aesiTeIbHOCTH Buagl, popmMbl KOHTpOIS JIeKTPOHHBIE
I/l | TeM IpOrpaMMBbl H3yYeHHsA (mudpossie)
BCEr0 | KOHTPOJIbHBIE | MPAKTHYECKHE o6pazoBaTebLHBIE
pabdoTbl padoTnl pecypesi
Pasnein 1. TemnoBble ABJICHHA
1.1. | CTpoenue 4 cBoiicTBa 7 1 1 01.09.2022 | HabmofieHNe W HHTEPIIPETAINS OIBITOR, CBH/ICTEILCTBYIOIINX 00 aTOMHO-- Verusiit ompoc; http://schoolcollection.
BelllecTBa 22.09.2022 | MoyeKyIIpHOM CTPOSHHH BelIecTBa: OIBITHI ¢ PACTBOPEHHEM Pa3IHIHBIX BelllecTB B | [IHCHMEHHBIH KOHTPOII; edu.n/



http://schoolcollection

1.2

TennoBbie nmpoueccehbl

21

23.09.2022
15.12.2022

O6ocHoBaHHe MPABIII H3MEPEHHS TeMIIePaTyph;

CpaBHeHHe pa3THIHBIX CIIOCO00B H3MEPEHIS ¥ KA TeMIIEPaTypBL;
HaGmonenre i1 00bsICHEHIE ONBITOB, JEMOHCTPHPYIOMINK H3MeHEHIe BHyTpeHHeH
SHEPTHY Tejla B pesyibTaTe TeIUTONepeadl i paGoThl BHEITHIX CHLL;
HaGmonenne i1 00bsICHEHIE ONBITOB, 00CYKICHIE IPAKTHIECCKIX CHTYAIH,
JIEMOHCTPHPYIONINX Pa3IHYHble BHIBI TEILIONEepeIaul: TeIUIONPOBONHOCTD,
KOHBEKIIHIO, M3TyIeHHE;

Hcenenopanue sBICHH TeIUIOOOMeHA IIPH CMEITHBAHIH XOJIONHOMH H Topsyeit
BOJIBL;

HaGmonieHre yeTaHOBJICHI TEIUIOBOTO PABHOBECHS MesKAy TopsIel H X0IoaHO
BOJION;

Omnpenerenue (H3MepeHne) KOJIHIECTBA TEIUIOTH, MOIyYeHHOTO BOJOH IpH
TeIUI00OMEHe ¢ HATPETHIM MeTAILTHYECKIM IIUTHHPOM;

Omnpenenenne (M3MepeHne) yAeIbHOH TEIUIOEMKOCTH BEIECTBa;

Penrenue 3a/1a4, CBA3aHHBIX ¢ BRUHCIEHIEM KOJIHYECTBA TEIUIOTHL H TeIUIOEMKOCTH
IIPH TeILIOOOMEHE;

AHaIH3 CHTYaINif IPaKTHYECKOTO HCIOIb30BAHNS TEIUIOBBIX CBOHCTB BEIECTB 1
MaTepHAIOB, HAIIPHMepP B LeJIIX YHeprocte PesKeHH: TeILION30IDIIH,
SHepTocOeperaloye KPHIIIH, TePMOaKKYMY IATOPBL H T. [1.;

HaGmonenye siByTeHyi HCIapeHHs ¥ KOHICHCAIIHH,

Hcenenosanue mpoliecca HCIIAPEHHS Pa3IIHBIX XKITKOCTEH;

OO6bsicHeHHe SBICHAH HCIAPEHHs H KOHJEHCAIHI Ha OCHOBE aTOMHO--
MOJIEKYJIIPHOTO YUeHH;

HaGmonenne 1 o0bscHeHHe poIlecca KHIEHHs, B TOM YHCIIe 3aBHCHMOCTH
TeMIIepaTyphl KHIICHIS OT JaBJICHH;

Ornpenenenne (M3MepeHNe) OTHOCHTEIBHON BIAKHOCTH BO3/IyXa;

HaGmonenye npolecca IUTABICHIS KPHCTALTHYECKOTO BEIeCTBA, HAIPHMep JIbJa;
CpapHeHHe IIPOIECCOB IUIABICHHS KPHCTAUIIYECKHX Te)l H pa3MiITYeHHs IPH
HarpeBaHHH aMOP(HBIX Te;

OnpeneneHne (H3MEpeHIe) YASIBHON TeIUIOTHI IUIABIeHU Jibaa. OObicHeHnEe
SIBJTCHUH IUTABICHNS ¥ KPHCTAJDTH3AINHA Ha OCHOBE aTOMHO-MOJIEKY/IIPHOTO
YUeHHS;

Pemrenye 3a/a4, CBA3aHHBIX ¢ BRYHCIEHIEM KOJIHYECTBA TEIUIOTHL B IIPOIECcax
TeIUIOIepefadl IIPH IDIABICHHH H KPHCTAJUIH3AIMH, HCIIAPSHH ¥ KOHICHCAIIIH,
AHAIH3 CHTYaINiT TPAKTHYECKOTO MPHMEHEHI IBJICHHH IUTABICHI 1
KPHCTALTH3AIIH, HAIIPHMep, HOTyUeHHe CBEPXUHCTHIX MaTepHAIOB, cOeBast
TpejKa | Jp.;

AHayms paGoTHl H 00bsICHEHHe IPHHIMIIA NeifCTBIS TEILIOBOTO IBHTATEI;
BrIumceHne KOIHYECTBA TEIUTOTHL, BRLEIHIIOMETrocsl IPH CTOPAHN PA3JTHTIHBIX
0B Tortuea, 1 KITJT meuraTtens;

O6cyxIeHIe YKOIOTHIeCKHX MOCTIeICTBAH HCIOIb30BAHI ABHTaTe el
BHYTPEHHETO CTOPAHHsL, TeIUIOBLIX H THApodIekTpocTaHmuit (MC — skoiorms,
XHMHA);

VeTHBIIH onpoc;
TInchEMeHHBIH KOHTPOIIb;
KonrponsHas pabora;
IpakTHeckas paGoTa;
Tectuporanune; JIHKTaHT;

http://schoolcollection.
edu.ru/

Hroro 1o paznery
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Paznen 2. JnexkTpuyeckie H MATHHTHbIE SIBJIEHHSA



http://schoolcollection

2.1.

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

16.12.2022
25.01.2023

Ha6umofieHpe 1 poBeIeHIE ONBITOR 10 BIEKTPH3AIMH TEI IIPH COMPHUKOCHOBEHHH
M MHIYKITHEH;

Ha6umonenme 1 00bsACHEHIE B3aUMOACHCTBHS OJJHOMMEHHO H PA3HOMMEHHO
3apsKEHHBIX TE,

O6bscHeHNe IPHHINIA JAEHCTBHS HICKTPOCKOTA,

O6bscHeHNE SBICHUH HICKTPH3AIHI IPH CONMPHKOCHOBSHUH TEJI ¥ HHAYKIHeH ¢
HCIIOIB30BAHIEM 3HAHHH 0 HOCHTEIIIX IEKTPHUYCCKHX 3aps/IOB B BEIIECTBE,
PacriozHaBaHue M OOBICHEHIE SIBICHHI HIICKTPH3AINE B IOBCEAHEBHOM JKH3HIL,
Ha6umofieHre 1 00BICHEHHE OTBITOR, WITIOCTPUPYIONIHNX 3aKOH COXPAHCHHS
IEKTPHUIECKOTO 3apsija;

Ha6umofieH1e OIBITOR IO MOJICTHPOBAHHIO CHIIOBBIX JIMHHH 2JIEKTPHYSCKOTO MO,
HccrenoBanue qeHCTBIS MIEKTPHIECKOTO TIOJI Ha MPOBOHHUKH M IHJICKTPHKH;

TInchEMeHHBIH KOHTPOIIb;
Tectupopanue; Ipakruaeckas
pabora;

http://schoolcollection.
edu.ru/

2.2.

MocToauubrii
TEKTPHYECKHIT TOK

20

26.01.2023
13.04.2023

HaGmoneHre pa3THIHBIX BHIOB JeHCTBIN HIIEKTPHIECKOTO TOKA H 0GHApY KeHHe
9THX BHOB JeHCTBI B OBCETHEBHOM JKI3HH;

CGopka H HCIIBITAHIE HIeKTPHIECKON IEIH OCTOSHHOTO TOKA;]

V3MepeHHe CHIIBI TOKA aMIIEPMETPOM;

V3MepeHHe 2IeKTPHIECKOTO HATIPSOKEHIS BOJIBTMETPOM;

IpoBenenue H 0OBACHEHHE OMBITOB, IeMOHCTPHPYIONMHNX 3aBHCHMOCTD
IIEKTPHIECKOTO COMPOTHBICHHS IPOBOAHNKA OT €T JUIHHEI, IUTOMA K
MOIIEPEYHOTO CEUEHI H MaTepHaa;

HcenenosaHue 3aBHCHMOCTH CHUIBI TOKA, IPOTEKAIONIETO Yepe3 pesHcTop, OT
COIIPOTHBIIEHHS PE3UCTOPA H HAIIPSLKEHITHA Pe3HCTOpe;

ITpoBepka mpaBHIIa CIOXKEHIS HAIPSDKEHHH IPH HOCIeA0BATeILHOM COENHHEHHI
JIBYX PE3HCTOPOB;

ITpoBepka mpaBHIa I CIUIB TOKA IIPH ITApajUIeILHOM COSIHHEHHH PE3HCTOPOB;
AHAJIH3 CHTYAINi] TOCIeN0BATEILHOTO H MAPAJUIEIBHOTO COCSTHHEHII
IIPOBOJHIKOB B JOMANTHAX IEKTPHIECKAX CETAX;

Pemrenne 3aa4 ¢ HCMOIb30BaHIeM 3akoHa OMa H GOpMyYIT pacuéTa HIeKTPHIECKOTO
COIPOTHBIICHHS IIPH HOCIE0BATEILHOM H ITApajUIeILHOM COSTHHEHHH
IPOBOTHIKOB;

Omnpenenenne paboThl HIEKTPHYECKOTO TOKA, MIPOTEKAIOMIETO Yepe3 PesHcTop;
OmnpefeneHie MOMHOCTH HIEKTPHYECKOTO TOKA, BBIIEIIEMOI! Ha pe3sncTope;
HcenenopaHne 3aBHCHMOCTH CHUIBI TOKA Yepe3 JaMIIOUKy OT HANPsDKEHHS Ha Hell;
Omnpenenenne KIIJ] HarpesaTess;

Hcenenosanue mpeoOpa3oBaHisl SHEPTHH NIPH MOXBbEME TPy3a DIEKTPOABHTATEIEM;
O6bsicHeHHe yeTpoHcTBa M IPHHINIA AeHCTBHS JOMANTHIX

3IIeKTPOHAT PEBATEIBHEIX IIPHOOPOB;

OO6bsICHeHHe PHYIH KOPOTKOTO 3aMBIKAHHS H MIPHHIHIIA NefCTBHS IUIABKHX
IpeJoXpaHHTeIeH;

Pemienne 3aa4 ¢ HCoIb30BaHeM 3akoHa Jikoyis—Jlenna;

HaGmoneHre BO3HHKHOBEHHS MIEKTPHIESCKOTO TOKA B XKHIKOCTH;

VYerTHBIi onpoc;

TInchEMeHHBIH KOHTPOIIb;
KouTposbHas paboTa;
TpakTideckas pabora;
Tectuposanne; CaMooOIeHKA ¢
Hcnoab3osanueM "OIEeHOYHOTO
Jmcra';

http://schoolcollection.
edu.ru/
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2.3. | MaruuTHbIe ABJICHHHA 6 1 14.04.2023 | Ucciaenopanue MATHUTHOTO B3aHMOJEHCTBHS IOCTOSHEEIX MATHHTOB; Verusiit ompoc; http://schoolcollection.
05.05.2023 | M3yueHne MATHUTHOTO HOJIS HOCTOSHHBIX MaTHUTOB IIPH X 00BEJHHCHUH U TInchEMeHHBIH KOHTPOIIb; edu.n/
Ppa3IeNeHuH; KonrponsHas pabora;
ITpoBeneHIe ONBITOB IO BH3YATH3AIIH 01 TOCTOSHHBIX MaTHHTOB; Tecrupopanue; IIpakTHueckas
V3yueHne SBJIeHHS] HAMATHHYHBAHIS BEIIECTBA; pabora;
Hcenenopanue feHCTBHS DIEKTPHIECKOTO TOKA HA MATHHTHYIO CTPEIIKY;
IpoBeneHue ONBITOB, AEMOHCTPHPYIOIIHK 3aBHCHMOCTD CHIILI B3aHMOJ[eHCTBS
KATYIIKH ¢ TOKOM H MAaTHHTA OT CIUIBI H HATIPABJICHI TOKA B KaTyIIKe;
AHAJIN3 CHTYAINi IPAKTHYIECKOTO MPHMEHEHH YIEKTPOMATHHTOB (B GBITOBBIX
TeXHIUIECKHX YCTPOHCTBAX, IPOMBINLICHHOCTH, MEIHINIHE);
H3yuenne nefcTBIS MATHUTHOTO IOJIA HA IPOBOJHHK € TOKOM;
H3yuenne qeHcTBIS MIEKTPOBATATE;
Mamepenne KITJT 21eKTpoBHTaTeIbHOM YCTAHOBKH;
Pacro3HaBaHMe ¥ aHAJI3 Pa3THIHBIX IPHMEHEHHH DIeKTpoBHTaTeIel! (TpaHCIOpT,
OBITOBBIC YCTPOHCTBA U JIp.);
2.4. | DueKTpOMarHHTHAS 4 1 10.05.2023 | ONBITHI O HCCIIETOBAHMIO SBICHUS SIeKTPOMATHUTHO HHYKIIHH: HCCIeOBaHHe | YCTHBIHM ompoc; http://schoolcollection.
HHAYKIHSA 24.05.2023 | m3MeHeHHIT 3HAYSHNS U HATIPABJICHH HHIYKIIHOHHOTO TOKa; TInchEMeHHBIH KOHTPOIIb; edu.ru/
IpakTHdeckas paGoTa;
TecTupoBanue;
Hroro 1o paznery 37
PesepsHOE Bpems 3
OBLIEE KOJIMYECTBO HACOB | 68 12

I10 ITPOTPAMME



http://schoolcollection
http://schoolcollection

IMOYPOYHOE IIJIAHUPOBAHHUE

Tema ypoka

KoanuyecTBO 4acoB

BCero

KOHTPOJIbHbIE
padoThI

NpaKTHYecKHe
padoTbI

Jara
U3yYeHUus

Bunel, popmel
KOHTPOJIA

OCHOBHBIE I10JI0KEHUS
MOJIEKYJIAPHO--
KHHETHYECKON TEOPUHU
cTpoeHus BewecTsa. Macca
M pa3Mepbl aTOMOB U
MoJIeKy1. OIIBITHI,
ITOATBEPK IAIOIIHE
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIAPHO-KHHETHYE-

CKOH TE€OPHH.

0

0

06.09.2022

Y CTHBII 011poc;

Mogpenu TBEPAOTO, JKHIKOTO
M Ta3000pa3HOTO COCTOSHHH
BemectBa. OObICHCHNE
CBOMCTB T'a30B, JKHIKOCTCH 1
TBEPABIX TEIl HA OCHOBE
ITOJIOKEHUH MOJIEKYJISIPHO--

KWHETHYECKON TEOPHH.

08.09.2022

Y CTHBII 011poC;

Kpucraiumuaeckne n
amopdubie TBEpIBIC TEIA.
TemnoBoe paciinpeHne u

CXKaTuc.

13.09.2022

Tectuposanmue;

CwmauuBanue. Kamuuspasie

SIBJICHHA.

15.09.2022

IInceMenHbI

KOHTPOJIb;

"N3y4yeHne KaluuIsspHbIX

SIBIIEHII"

20.09.2022

IIpakTnueckas
pabora;

O6o06marommit ypox 1o
teme "CrpoeHue u CBOMCTBA
BerecTna”

22.09.2022

Y CTHBII 011poC;

KP Ne 1 o reme "Crpoenue

" CBO¥CTBA BemecTna"

27.09.2022

Konrponbsnas

pabora;

Temueparypa. Cs3b
TEMIIEpPATYPbl CO CKOPOCTBIO
TEIUIOBOIO JABMXKEHHS

YaCTHII.

29.09.2022

Y eTHBII 011poc;




BHyTpeHHAs 3HEprus
Croco6b1 H3MEHEHUS
BHYTPEHHEHN DHEPIHUHU:
TerIonepeiada u

coBepIeHHE PabOTEHI.

04.10.2022

Y ¢THBII 011poc;

10. [ Buns! Temutonepenaun: 06.10.2022 | TectupoBaHue;
TEIUIOIPOBOAHOCTD,

KOHBEKIIMSI, U3ITyUEHHE.

11. | Teruonepenayua B mpupoie u 11.10.2022 | [TucbmennbIit
TEXHHUKE KOHTPOJIb;

12. | KoanmaecTBO TEILIOTHI. 13.10.2022 | Y crHbiit ornpoc;
VY nenbHas TEIIOEMKOCTh
BELIECTBA.

13. | Temmmoo6MeH 1 TETIoBOE 18.10.2022 | YcTHBl o11pOC;
paBHOBECHE. YPABHEHHUE
TEIUIOBOTO OaaHca.

14. | UccnenoBanue siBieHus 20.10.2022 | IIpakruueckast
TEIUI000MEHa TIPH pabora;
CMCIIMBAHNH XOJIOIHON H
ropstaei BOABI

15. | Onpenenenue yaenbHON 25.10.2022 | [TpakTiueckas
TEIUIOEMKOCTH BEILECTBA pabora;

16. | Pemenue 3a1a4, CBA3aHHBIX 27.10.2022 | Ycrublit onpoc;
C BBIUMCIIEHHEM KOJIMUYECTBA
TEIUIOTHI U TEIUIOEMKOCTH
IIPH TETIIO0OMEHE.

17. [ KP Ne 2 110 Teme "Pacuer 08.11.2022 | KonrposbHas
KOJINYECTBA TEILIOTHI" pabora;

18. | [InaBnenue un 10.11.2022 | Ycrusriit onpoc;
OTBEpJEBAHUE
KPHUCTAJUTMYECKUX
BELLECTB.

19. | Vnenpuas temnora 15.11.2022 | TectupoBanue;
TJIABIICHUSL.

20. | Pemenue 3a1a4 , CBI3aHHBIX 17.11.2022 | Ycrusiit onpoc;

C BBIUMCIIEHHEM KOJIMUYECTBA
TEIUIOTHI B IIpoLieccax
TEIUIONIEpEayuH 1IpU
TUTAaBIICHUN 1

KpucTaJjuim3alnu.




21.

[Tapoo6pazoBanme n
KoHaeHcauus. Vcrrapenne
(MC). Kunenne.

22.11.2022

IlnceMenHbI

KOHTPOJIb;

22.

VYenbHas Temiiora

napooOpa3oBaHms.

24.11.2022

Y ¢THBII 011poc;

23.

3aBUCUMOCTD TEMIIEPATYPHI
KHUIICHHUS OT aTMOC(EPHOTO

JTaBJICHUS.

29.11.2022

IInceMennbI

KOHTPOJIb;

24.

BnaxnocTs BO3ayXa.
U3smepenne OTHOCUTENBHOM

BJIA)KHOCTH BO3JyXa.

01.12.2022

IIpakTnueckas
pabora;

25.

OHeprus TOILINBA.
V nenpHas TEIIOTA

CrOpaHHs.

06.12.2022

Y eTHBII 011poc;

26.

[punmmns! paboTe!
TeruoBbIx asurarenei. KITJI

TCILIOBOI'O ABHUIaTCIIA.

08.12.2022

Y eTHBII 011poc;

27.

TeroBbic qBUraTENN U
3aIUTa OKPYKAIOIICH CPEIbI
(MC). 3akoH coxpaHeHUS 1
MPEBPAILCHHUS SHEPTHH B
TeruioBeIX npomeccax (MC).

13.12.2022

Y ¢THBIN 011poC;

28.

KP Ne 3 1o reme
"N3menenue arperaTHbix

COCTOSHNH BerecTna”

15.12.2022

Konrponbsnas

pabora;

29.

Onexrpusauus rei. [sa
po/la BJIEKTPUUIECKUX
3apsiaoB. BzanmonencTere
3apSKCHHBIX TEI. 3aKOH

Kyiona.

20.12.2022

Y eTHBIN 011poC;

30.

DJIEKTPUUECKOE T10JIE.
HamnpsxeHHOCTB 110JIA.
[IpuHIHI cynepno3suuun

3JIEKTPUUYECKHX TIOJICH.

22.12.2022

Y CTHBII 011poC;

31.

Hocwurenn simekrprueckux
3aps0B. 3aKOH COXPaHEHHSI
IIEKTPUUECKOTO 3apsJa.

DeMeHTapHBIN 3aps]

27.12.2022

Tectuposanue;

32.

Crpoenne aroma

12.01.2023

IInceMenHbI

KOHTPOJIb;




33. |IIpoBogHuKH 1 17.01.2023 | IIpakruueckast
JOUBJIEKTPUKH. " pabora;
HccnenoBanue neicTeus
IIEKTPUYECKOTO I10JIsI HA
IIPOBOJHUKHU U
OUBJIEKTPUKN"

34. | Peuenue 3anau Ha 19.01.2023 | CamooueHka ¢
IIPUMEHEHHE 3aKOHA HCIIOJIb30BaHUEM
Kyiona, pacuer «O1LEeHOYHOr 0
HAIPSHKCHHOCTH U TIPUHIIATT JCTaY,;
CYyNEPIIO3HLMH TIOJIEH.

35. | O6o0mmarommii ypox mo 24.01.2023 | TecTupoBaHnmue;
TeMe "DIEKTPUUCCKIE
3apsiibl. 3apsKEHHBIE TENa U
ux B3aumoseicraue"

36. | Onexkrpuueckuii Tok. Cuna 26.01.2023 | YcrHbli o11poc;
TOKa

37. | UcTOYHMKH ITOCTOSIHHOTO 31.01.2023 | YcrHslit o11poc;
TOKa

38. | HeicTBUS 2ICKTPUICCKOTO 02.02.2023 | [IucbMeHHBIN
TOKa KOHTPOJIB;

39. | OnexTpuueckuii TOK B 07.02.2023 | [IucomeHHbBIN
KUAKOCTAX M razax KOHTPOJIb;

40. [ DsexTprueckas Lelb. 09.02.2023 | IIpakTHueckas
"C60pKa ¥ NCIBITAHUE pabora;
paboTHI AIMEKTPHUICCKOM
LY TIOCTOSTHHOTO TOKa"

41. | Cwa Toka. "H3mepenue 14.02.2023 | [Ipakruueckast
CHJIBI TOKA amIiepMeTpom” pabora;

42. | Dnexrpuueckoe 16.02.2023 | [Ipakruueckast
Hanpsprenue. "3mepenne pabora;
AIIEKTPUUYECKOTO
HAIIPSKEHUS. BOJIBTMETpOM"

43. | ConporuBiienne 21.02.2023 | YcrHbli o11pOC;
IIPOBOJHHMKA. Y ACIBHOE
COIIPOTHBIIEHHE BEILIECTBA.

44. | 3akon Oma Jutst yyactka 28.02.2023 | YcrHbli o11poc;

TCIH




45. | Peocrar. "PerynupoBanue 02.03.2023 | [Ipakrrueckast

CHJIBI TOKA PeocTaToM” pabora;
[TnceMenHbIi
KOHTPOJIb;

46. |IlocnenoBarenbHoe 07.03.2023 | IIpakTHueckas
COEJIMHEHUE IIPOBOJHUKOB. pabora;
"IIpoBepka npasuiia
CJIOKEHHS HAIIPS)KEHUH IIPU
110CJIE0BATEIbHOM
COCIMHCHUH JIBYX
pe3uctopos”

47. |IlapajuienbHoe COEMHEHNE 09.03.2023 | IIpakTHueckas
npoBoaHukoB. "IIpoBepka pabora;
MPaBIIA IS CHIIBI TOKA ITPH
MapajuIeIbHOM COCIMHCHUH
pe3uctopos”

48. | Cmemmannbie COeAMHEHUS 14.03.2023 | [IlucomennbIit
ITPOBOTHUKOB KOHTPOJIb;

49. | PaboTa n MOIIHOCTB 16.03.2023 | YcTHbl O11pOC;
JIEKTPUUYECKOTO TOKA. 3aKOH
Jxoyia—Jlenna

50. | Pacuér paboThl ¥ MOIIHOCTH 21.03.2023 | [IncemennbIit
TOKA. KOHTPOJIb;

51. | OnexrponpoBoaka u 23.03.2023 | Ycrublit onpoc;
MOTpeOUTEITN
3JIEKTPUUYECKON 3HEPTHH B
osrTy. KopoTkoe
3aMBbIKAHUE.

52. | Pemenue 3a1a4 no reMam 04.04.2023 | [IncomMeHHBIN
"Cuna Toka, HarpsHKCHHUE, KOHTPOJIb;
CONPOTHUBIICHNE, 3aK0H OMa
JUTSL y4acTKa LETH, YACIBHOS
COIIPOTHBIIEHHE,

COEJIMHEHUSI IIPOBOIHUKOB"

53. | Pewienue 3anau 110 remam 06.04.2023 | CamoouieHKa ¢
"3akon Oma Juis yuyacTka HCIIOJIb30BAHHEM
Len#, paboTa ¥ MOITHOCTb «O1LEeHOYHOr 0
TOKa, 3akoH J[>xoynsa-Jlenma" JIACTaY;

54. | O6o0mmarommii ypox mo 11.04.2023 | TecTupoBanue;

TeMe "DIEKTPUUCCKIE

SABIEHUS"




55.

Konrponsnas pabora Ne4 mo
TeMe "DIIEKTpUIECKUE

SIBIICHUS"

13.04.2023

Konrponbsnas

pabora;

56.

Marnutnoe mosue. OusiT
Opcrena. "Hccnenoanue
JEHCTBHA 3JIEKTPUYECKOIO

TOKA Ha MATHUTHYIO CTPEJIKY

"

18.04.2023

IIpakTnueckas
pabora;

57.

MaruurtHoe 1ose
3JIEKTPUYECKOTO TOKA.

DJEKTPOMArHmr.

20.04.2023

Y ¢THBIN O11poC;

58.

TlocTosHHbIE MATHHATHI.
MaruntHoe none 3emMim u
€r0 3HAYECHNE [UIA YKU3HH HA

3emuire.

25.04.2023

Y eTHBII 011poc;

59.

JeicTBrue MaruiuTHOTO TIOJISt
Ha IPOBOJHHUK C TOKOM.
DNEeKTpOABUTATEID

IHOCTOAHHOTI'O TOKA.

27.04.2023

TectupoBanue;

60.

Ucnonb3oBanne
3JIEKTPOJABUIATENEH B
TEXHUYECKHX YCTPOMCTBAX U

Ha TPaHCIOpTE.

04.05.2023

Tectuposanue;

61.

Oneitel ®apanest. SApnenue
3JIEKTPOMArHUTHON

HWHAYKIWH.

11.05.2023

Y eTHBIN 011poC;

62.

ITpaBuito Jlenua.

16.05.2023

IInceMenHbI

KOHTPOJIb;

63.

DIEKTPOTreHepaTop.
Crroco6s1 morydeHust

3JIEKTPUIECKON 3HEPIUH.

18.05.2023

Y CTHBII 011poC;

64.

DJEeKTpOCTaHLMH Ha
BO300HOBIISICMBIX

HCTOYHHUKAX DHCPIHUH.

23.05.2023

Tectuposanue;

65.

"HUccienoBanne aBICHNS
3JIEKTPOMArHUTHON
WHAYKLWH: HCCIENOBAHNE
M3MCHCHHH 3HAYCHUS 1
HaIpaBJICHUS

WHIYKIAOHHOTO TOKa"

25.05.2023

IIpakTnueckas
pabora;

66.

Pesepn

30.05.2023

Y eTHBII 011poc;




67. | Pezepn 1 0 VY crubiit onpoc;
68. | Peszepn 1 0 Y crubiit onpoc;
OBUIEE KOJIMYECTBO 68 13

YACOB 11O IIPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHHKA

®dwmsuka 8 kimacce/[lepeimkua A.B., OO0 «/IPODA»; AO «3natensctBo [IpocBerieHney;
Beenure cBOil BapuaHr:

METOAHYECKHUE MATEPHAJIbI 1JIS1 YYUTEJIA

1. Coopumk 3amad o ¢pmsuke ans 7-9 xi.: kK yueonmkam A.B. Ilepenukuna u ap. "®usuka. 7 xiracc",
"dmsuka. 8 xiacc", "®usnka. 9 knacc". PI'OC( k noBem yuebnmnkam)/ A.B. Ilepsiukum; coct. I'.A.
Jlonmosa - M.: M3zaarenscrso "Ox3amen”, 2016.

2. ®uswmka. § kir.acc: yuebno-meroanaeckoe nocoome / A. E. Mapon, E. A. Mapon.- M.: JIpoda. 2010.

3. KonrtponsHble B caMocTosTENbHBIC paboTH 10 (u3uke. 8 kiracc: kK yueOnuky A.B. Ilepeimkuna "®dusnka.
7 xmacc". PI'OC (x noBomy yuebnmky) / O.1. I'pomuesa - M.:M3narensctBo "Ok3amen"”, 2016. (Cepust
"Y4ueOHO-METOAMYCCKUN KOMILIEKC")

4. Enoxosuu A.C. CripaBounuk 1o gpusnke u Texuuke. YuedHoe nocodue s yuamumxces. M. Ilpocsenienmne,
1989.

5. Yebotapesa A.B. Tectsl mo pusmke: 7 xnacc: k yuebnuky A.B. Ilepenuknna "®usnka. 8 xnace: yued. nis
obmeoOpasosar. yupexacumii' / A.B. UeboTapesa. - M. M3narensctBo "Ox3amen”, 2010. (Cepus "YuebHo-

METOINICCKUH KOMILICKC")

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://schoolcollection.edu.ru/;
http://class-fizika.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://physics03.narod.ru


http://schoolcollection.edu.ru/
http://class-fizika.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://physics03.narod.ru

MATEPUAJBHO-TEXHUYECKOE OBECIIEYHEHHE OBPA30OBATEJIBHOI'O ITPOINECCA

YYEBHOE OBOPYAOBAHHE

KoMmsrorep, MynbTUMEIUHHBIN IPOEKTOP, MIHTEpaKTHBHAA JOCKA.

OBOPYJAOBAHME /U1 TPOBEJEHUSA JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPAIIUI

Ha6op nmaboparoproro obopynoBanus 1ist (U3MIECKOTO HKCIICPHUMEHTA.,
Ha6op mab6oparopnsii "TermoBsie siBienust” - 8 miT.
Ha6op maboparopusiii "OnexrpudaectBo” - 8 mrT.






