MyHununajgbHoe 0101KeTHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHne
«MHuoronpoduiabHbIi Julei ropoaa JlumMmurposrpaaa YJabAHOBCKOH 00J1aCTH
HMEHH 3aCJIyKeHHOro yunteas mkojabl PCOCP Pusrara PammroBuya Moparumosa

)

dopma-Pabouas mporpamMma 1o yaeOHOMY IPEIMETY, KypCy

PACCMOTPEHO YTBEPX/IAIO

Ha 3acenanuu 11K Hupextop MbOY MIJI

IIporokom Ne 1 J.A. plpnun
or « 29 » aBrycra 20 22 r. « 29 » aBrycra 20 22

[Ipuka3 Ne 245-o1 or « 29 » aBrycra 20 22
PaGouyas nporpamma no yue0HOMY npeaMery, Kypcy

Ha3panue yuyeOHOro npeamera, Kypca dusnka

Kuace 8

YpoBeHb o0pazoBanus OCHOBHOE 00111ee 00pa3oBaHue

Cpoxk peanu3zauuu NporpaMMsl 1 rog

KoanuecTBo yacos BCETO 68 4acoB B T'0Jl; B HEJEIIO 2 4acoB

PaGouas nporpamma cocTaBjieHa Ha OCHOBE MPUMEPHBIX MPOTrpaMM 10 y4eOHBIM npeameram. Pusuka. 7 — 9 kmacchl. — 2-e u3z.- M.

YyeoHo-MeTOoANYEeCKN KOMILJIEKC

Pabouyro nporpammy cocraBui (a)

TI'opon
I'on pa3spabdoTku nporpamMmsl

ITpoceemienne, 2010. — 80 c. -. (CtanaapTsl BToporo nokosuenus ), Guzuka 7-9 kiaccor:

pabouue nmporpammel/coct. E.H. Tuxonosa. — 5-y uzz.,nnepepad. — M.: Jlpoda, 2015

OcHoBHoi o0pa3zoBaTensHON porpaMMel OO0 MBOY MILJI, nporpammsl Bocniutanus

MBOY MIIJI

®dusmka . 8 kacc.: yaeOHuK A5 obmeoOpaszosat. Yupexxaenuil/ H.C.Ilypeimesa.,

H.E.Baxeesckas — M.:JIpocda, 2014.

ToneeB Muxann AHaTonbeBUY - YUUTENb GU3UKH BBICIHIEH KBAIU(DUKAITMOHHOMN

KaTeropumn

JumutpoBrpag

2022
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Pabouas nporpamma yyebHoro npeamera «Puznka» s o0ydyaromumxcsi 8 KJ1accoB Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHUsl COCTABJICHA HA OCHOBE
TpeOGoBanmii Kk pe3ynpTaTaM OCBOCHHS HPOTPaMMBI OCHOBHOTO o0miero obOpasoBanus demepaiabHOT0 TocyIapCTBEHHOTO 00pa3oBaTENbHOTO CTaHIapTa
OCHOBHOTO 0o01iero oopazosanus (nanee — @I'OC O0O0), a Taxke OpUESHTHPOBAHA Ha IIEJIEBbIE TPUOPUTETHI, chopMyarpoBaHHbIe B [IporpamMmme BociuTaHus
MBOY MIJI. OOG1miee unciio 4acoB, OTBEAEHHBIX Ha n3ydeHue npeamera «Puszuka» B 8 kimacce — 68 4. (2 yacoB B HEEINIO).

1. Copnep:xkanue yueOHOIro nmpeamera

[IepBoHavanbHbBIE CBEACHHS O CTPOCHUU BellecTBa (64acoB)

PazBuTHe B3TNISI0B Ha CTpoeHHE BemiecTBa. Mosekynbl. JIMCKpeTHOe CTpoeHue BemecTBa. Macca W pa3sMepbl MOJIEKyl.bpoyHOBCKOe aBH)KEHHE.
TemoBoe ABMxeHUE MOJIEKYT U aTOMOB. uddy3us. CBsa3b TeMmepaTyphl Tella CO CKOPOCTHIO TEIJIOBOTO JIBUKEHHS YacTHI] BelecTBa. B3anumon eficTBre
yacTul] BemecTBa. CmaunBanue. KammuisgpHbie sBiaeHHSA.MoJelIn TBEPAOro, >KHUIAKOTO M ra3000pa3HOro COCTOSHHH BEIIECTBA W HMX OOBICHCHHE Ha
OCHOBE MOJIEKYJISIPHO-KUHETUUECKON Teopuu cTpoeHus BeriecTBa.CrnocoObl M3MepeHHs pa3MepoB Moiiekyl. M3mepenue ckopocTeit moiekyn. OmnbIT
ITepna.

JIABOPATOPHBIE OITbIThI

HabnroieHne 1eTMMOCTH BEIeCTBa.

Hab6monenue sBnenust nudy3uu B razax U KUIKOCTAX.
HccnenoBanue 3aBUCUMOCTH CKOPOCTH AP PY3UN OT TEMIIEPATYPHI.
N3mepenue pazmepoB MOJIEKYI.

MexaHu4ecKue CBOMCTBA JKUIKOCTEl, ra3oB U TBep/bIX Tea (12 yacoB)

JaBnenue >xuakocted W razoB. OObsICHEHHE AaBICHUSA JKUJIKOCTEH W Ta30B HAa OCHOBE MOJEKYISPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA.
[lepenavya naBneHust KUIKOCTAMH M Tazamu. 3akoH [lackans. JlaBnenue B >kuakoctu u raze. CooOmaronuecss cocynsl. ['mapaBnudeckass MaiminHa.
I'uapasnuueckuii mpecc. Manomerpel. ATMochepHoe naBienue. Msmepenue atmochepHoro gasineHus. bapome pel. U3menenne atMochepHOro gaBieHus
c BbIcOTOM. Bimsinue armocdepHOTO naBieHUs Ha KUBOW opraHusM.JlelicTBHE >XMIKOCTH W Ta3a Ha TMOTPYKEHHOE B HUX Tejo. 3aKOoH Apxumesna.
YcnoBus nnaBanus ten. [lnaBanue cynos. Bo3gyxonnaBanue.Ctpoenue TBepAsix Ten. Kpucrannuueckue u amopdubie Tena. Jledopmaius TBEpAbIX TeEl.
Bunsr nepopmariuu. CBoiicTBa TBEPIBIX TEJ: YIIPYTrOCTh, TPOYHOCTH, INIACTUYHOCTD, TBEPIOCTD.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTDI
N3mMepeHue BBITAIKUBAIOLIEH CUIIBL.

N3ydenne ycioBui IIaBaHUS TEJl.

Habmronenue pocta KpUCTaJIOB.

JIABOPATOPHBIE OIIBIThI
N3ydenue BumoB aedopMauu TBEPAbIX TEI.



TenoBwble siBjaeHus (12 yacoB)

TenmoBoe paBHoBecue. Temmeparypa u ee usMmepenue. lllkama Ilenbcus. AGcomtoTHas (TepMOIWHAMUUECKas) IMKajga Temmeparyp. AOCOTIOTHBIN
HYJIb.BHyTpeHHss sHeprus. J[Ba crmoco0a M3MCHEHHMS BHYTPCHHEH SHEPTHH: TeIulonepenada v padora. Buasl Teriomnepenadu: TEIJIOIPOBOIHOCTD,
KOHBEKLMS, u3iaydyeHue. KoaumuecTBO TEIIOTHL. YelbHas TENJIOEMKOCTh BELIECTBA. YJAElbHAs TEIUIOTa CropaHus TormumBa. IlepBelii 3akoH
tepmonuHaMuku. Temneparypusie mkansl @apenreiita u Peomiopa. PaboTa rasa npu pacmmpeHun.

®POHTAJIBHBIE IABOPATOPHBIE PABOThI
CpaBHEHHE KOJUYECTB TEIUIOTHI IPU CMELIMBAHUU BOJABI Pa3HOI TeMmepaTypshl.
H3mepeHue yaelbHON TEIIOEMKOCTH BELECTBA.

JIABOPATOPHBIE OITbIThI

Halnronenne TemionpoBOJHOCTH BOJbBI M BO31yXa.

HalmroieHre KOHBEKIIMH B KUIKOCTSIX U razax.

Halnronenue n3MeHeHuss BHyTPEHHEH YHEPTHUH Teja MPU COBEPILICHUH pabOTHI.

HN3meHeHHe arperaTHbIX COCTOSIHUI BelecTBa (6 YacoB)
IInaBnenue u oTBepjieBaHMe. TeMmmepaTypa IMaBjIeHUS. YJelbHas TeIUioTa IuiaBieHus. Mcnapenue um konjaeHcanus. Haceimennsii nap. Kumnenwue.
3aBUCHUMOCTH TEMIIEPATyphl KUTICHHS OT JaBJiCHUA. Y IeJIbHas TeIoTa napoodpa3zoBanus. Bnaxxnocts Bo3ayxa. M3MepeHne BiIaXHOCTH BO31yXa.

JIABOPATOPHBIE OIIBITHI

Habnronenne npoueccoB MIAaBJIEHNS U OTBEPACBaHUS.

W3mepenne yaenbHON TENIOTHI IJIABJICHUS JIbJIA.

HaOnroieHne 3aBUCMMOCTH CKOPOCTH MCHAPEHUs KUJIKOCTH OT POJia KUJIKOCTH, IJIOIIaJAN €€ MOBEPXHOCTH, TEMIIEPATYPhl U OT ABUYKEHHUS BO3JyX a HaJ
ITOBEPXHOCTBIO JKMJIKOCTH.

W3mepeHne BIaXXHOCTH BO3AyXa.

TensioBble cBOIiCTBA ra3oB, JKHAKOCTEH U TBepAbIX Te (4 yaca)

3aBUCUMOCTbH JaBJICHMs ra3a JaHHON Macchl OT 00beMa U TeMIlepaTyphl, 00beMa rasa JaHHON Macchl OT TeMIeparypsl (kauecTBeHHO). [Ipumenenue ras oB
B TeXHHUKE. TemnoBoe paciiupeHne TBepAbIX Tell U XKUAKOCTeN (kauecTBeHHO). TemnoBoe pacmupenue Boasl.[Ipuniunel padots! TermnoBbix MamuH . KI1J]
TEIJIOBOM MalIMHBI. J[BUTaTellb BHYTPEHHEr0 CrOpaHus, mapoBas TypOUHA, XOJMOAUIbHAs MallliHa. TenaoBble ABUTAaTEIN U OXPaHa OKPY)KAroIlel cpeisl.
OCHOBHBIE HaNIPaBJICHUSI COBEPUICHCTBOBAHUS TEIJIOBBIX ABUTaTeaei. OpMybl TEIIOBOTO PACIIUPEHUS )KUAKOCTEN U TBEPABIX TEI.

JJeKTpruYecKue siBjieHUus (6 yacoB)

DIIEKTPOCTATUYECKOE B3aUMOJICHCTBHE. DNEeKTpUueckuil 3apsan. JIBa poja 3JEKTpUUYECKUX 3aps/ioB. DIEKTPOCKOIM. JIMCKPETHOCTH 3JIEKTPUYECK OTO

3apsina. CTpoeHue atoma. OJEKTPOH U IPOTOH. DJIEMEHTapHBIM SJIEKTpUUECKUU 3apsia. OJeKTpusanus Teld. 3aKOH COXPaHEHHUS JJIEKTPUUYECKOTO

3apsja.dneKTpuyeckoe mnojie. HanpspkeHHOCTh 3JIEKTPUUECKOro Mojid. JIMHUM HampsiKeHHOCTH 3JIEKTpUYEeCcKOoro moiis. [IpoBOJAHUKH, TUAIIEKTPUKH U
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MOJYNIPOBOJHUKU. Y4YeT ¥ WCHOJIB30BAHUE DJIICKTPOCTATUUYECKUX SBJICHUH B OBITYy, TEXHHKE, WX TNposiBIeHHEe B mnpupoje.3akoH Kymnona.
DIleKkTpocTaTuyecKas MHIYKIUS.

JIABOPATOPHBIE OIIbITHI
HalnroneHne 3JIeKTpU3auu Tel U B3aUMOACHCTBHS HAdIEKTPU30BAHHBIX TEIl.
N3rotoBieHne npocTeniero 3J1eKTPoCcCKona.

daekTpudeckuii Tok (14 yacon)

DnekTpudeckuil TOK. HocuTenn cBOOOHBIX JIEKTPUIECKHUX 3apsIOB B METAIlJIaX, JICKTPOJIUTAX, Fa3aX U MOJYyNpoBoAHUKAX. MicTrounuku Toka. JleiicTBus
3JIEKTPUUYECKOTO TOKA: TEIJIOBOE, XMMHYECKOE, MarHUTHOE.JiekTpuyeckasa uenb. Cuiia Toka. M3mepeHue cuibl TOKA. DJIEKTPUYECKOE HANPSK CHUE.
N3mepenus nanpspkeHus. ConpoTuBieHrWE NMpoBOoJHMKA. 3akoH Oma i yyacTKa Imenu. YaenbHoe conporuBieHue. Peocratsl. [locinenoBarensHoe u
napajuieibHOe COEIUHEHHUs MPOBOAHUKOB.PaboTa M MOIIHOCTH 3JEKTpUYECKOro Toka. CUeTYuK sieKkTpuueckod sHepruu. 3akoH J[xoyis-JleHna.
Hcmonb30BaHuEe AIEKTPUUYSCKON SHEPTUU B OBITY, IpUpoae U TexHuke. [IpaBuna 6e3omacHOro Tpyaa npu pabore ¢ HCTOYHHKAMH TOKa.l ambpBaHUYECKHE
3JIEMEHTHI U aKKYMYJISITOPHI.

OPOHTAJIBHBIE JTABOPATOPHBIE PABOTbI

CoOopka 3JIeKTpUYECKOH LIeNH U U3MEPEHUE CUIIbl TOKA Ha Pa3JIMYHBIX €€ y4yacTKax.
N3mMepeHue HanpsKeHUsT Ha Pa3JIMUYHbIX y4acTKaX 3JIEKTPUUYECKOU LIEIH.
N3mMepenue conpoTuBICHUS MTPOBOIHUKA MTPH MTOMOIIY BOJIBTMETPA U aMIIEPMETPa.
PerynupoBanue cuibl TOKa B LENH € IOMOILBIO peocTara.

N3ydenue mocneaoBaTeIbHOTO COSUHEHUS MPOBOTHUKOB.

N3ydeHue napaaieabHOro COEAUHEHUS TPOBOJHUKOB.

N3mepenune paboThl 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.

DJIeKTPOMATHUTHBbIE siBJeHUs (7 4acoB)

[locTostHHbIE MarHuThl. MarHUTHOE MOJIE MOCTOSIHHBIX MarHuToB. MarHuTHoe mosie 3emyii. MarHuTHOE MOJIE€ 3JEKTPUUYECKOro TOoKa. MarHuTHas
UHAYKIUS. JIMHUKM MarHUTHOW WHAYKUUU. lIpruMeHEHHss MarHuTOB W 3JIEKTPOMATHUTOB./[eMICTBME MArHUTHOTO TOJs HA MPOBOJHUK C TOKOM.
DIIeKTpOABUTATENb MOCTOSIHHOTO TOKA.

®POHTAJIBHBIE JTIABOPATOPHBIE PABOThI

N3yueHrne MarHuTHOTO MOJIS MOCTOSHHBIX MarHUTOB.

CoOopka 3JeKTpOMarHuTa U UCIBITAaHUE €TO JICHUCTBHS.

N3yuenue nelicTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

N3ydenne paboThI 2JIEKTPOABHUTATENS IOCTOSTHHOTO TOKA.



2. Ilnanmpyemble pe3yJbTaThl OCBOEHHS Y4eOHOr0 nmpeaMeTa

OcBoenne yuebHoro npeamera «dusnka» T0KHO 00eCTIeYNBaTh JOCTHKEHHE HAa YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs CIACTYIOIIUX JTHNYHOCTHBIX,
METAaIpeIMETHBIX U MPEIMETHBIX 00pPa30BaTENIbHBIX PE3YIbTATOB:

Juunocmuuie:
V yuawuxcs 6yoym cghopmuposamsi:
J OTBETCTBEHHOE OTHOILICHHE K YUYECHHIO; TOTOBHOCTh U CIIOCOOHOCTH OOYUYAIOIIMXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHUBALIUH K
00y4YEeHHIO U TIO3HAHUIO;
. YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICJIA B YCTHOH M MMCBbMEHHOM PEUYH, TIOHUMATh CMBICI ITOCTABJICHHOM 33]1auH, BRICTPAHBATh
apryMEHTAIUIO, IIPUBOUTH TPUMEPHI U KOHTPIPUMEPBI;
o OCHOBBI 9KOJIOTHYECKON KYJIbTYPhI; IOHUMAaHUE IICHHOCTH 3JI0POBOTO 00pa3a KU3HH,
J (dbopMUPOBaHHE CITIOCOOHOCTH K IMOIIMOHAILHOMY BOCIIPUATHIO (DU3HUECKUX 3a/1a4, PEIICHHUMA, PACcCy K JICHUL;
. YMEHHUE KOHTPOJIMPOBATH MPOIECC U PE3yNIbTaT YUeOHOH eI TeIbHOCTH,
¥ yuawuxcs mozym 6vims cpopmMupo8aHul:
. KOMMYHHUKATHBHAsI KOMIIETEHTHOCTh B OOIIICHUU U COTPYAHUYECTBE CO CBEPCTHUKAMH B 00Pa30BaTEIIbHOM, y4eOHO-UCCIIEA0BATEILCKOM, TBOPUCCKOH U
JAPYTUX BUAAX JEATCIBHOCTH,
o KPUTHUYHOCTH MBITIUICHUS, YMEHUE PACIIO3HABATH JIOTHYECKN HEKOPPEKTHBIC BEICKA3BIBAHUS, OTJIIMYATh TUIIOTE3Y OT (DaKTa;
. KpEaTUBHOCTH MBIIIJICHHSI, MHUITUATHBBI, HAXOAYNBOCTH, aKTHBHOCTH TIPH PEIICHUH 3a]1ad.

Hpouecc 06y‘leHI/I$I HaITpaBJICH Ha pa3BUTUC IUIYHOCTHU o6yt1a101unxc;1, B TOM YHUCJIC NYXOBHO-HPABCTBECHHOC PA3BUTHUC, YKPCIIJICHUC IICUXUYCCKOT'O
300pPOBbBA U (1)I/ISI/I‘~IGCKOC BOCIIMTAHHUC, HA HpI/IO6HICHI/Ie 06yqa}onmx0ﬂ K pOCCI/II\/'ICKI/IM TpaAULIUOHHBIM JYXOBHBIM LICHHOCTAM, BKIIIOYaA KYJIbTYPHBIC HCHHOCTHU
CBOEH DTHUYECKOU TpYIIIIbI, IIpaBUJIaM U HOPpMaM IIOBCICHUA B pOCCHP’ICKOM O6H.ICCTB€.

Memanpeomemnmnuie:
PeryasiTuBHbIie:

(bopMyIMpOBaTh U YAEPKUBATh YUEOHYIO 3ajauy;

BBIOMPATH AEHUCTBUS B COOMBEEMCMEUL C NOCMABIEHHOU 3a0ayell U YCI08UsIMU €€ peann3aliu;

IUTAHUPOBATh IMYTH JOCTUXKEHUS 1ieJiel, 0CO3HAHHO BbIOMpaTh Hanbosee 3P peKTUBHBIE CIIOCOOBI PellIeHUs] yUeOHBIX U MTO3HABATENIbHBIX 3a/1a4;

MIpe/IBUJIETh YPOBEHb YCBOCHUS 3HAHUMN, €r0 BPEMEHHBIX XapaKTEPUCTHUK;

COCTAaBJISITH IJIAH U ITOCIEI0BATEIIFHOCTE JIEHCTBHIA,

OCYLIECTBIIATH KOHTPOJIb MO 00pa3ily U BHOCUTh HEOOXOANMbIE KOPPEKTUBBI,

a/IeKBaTHO OLIEHHWBATh MPAaBUJIBLHOCTHh WJIM OIIMOOYHOCTH BBINOJHEHUS y4eOHOHW 3adauu, €€ OOBEKTUBHYIO TPYJHOCTb U COOCTBEHHBIE BO3MOXHOCTH €€
pelieHus;

®  ONPEIENATH N10CIEN0BATEILHOCTD IPOMEXYTOUHBIX LIEIEH U COOTBETCTBYIOIIMUX UM JIEHCTBUH C YUETOM KOHEUHOT'O PE3yJbTara;
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IIPEIBUAETh BO3MOXHOCTH II0JIy4EHHUSI KOHKPETHOTO pe3ysibTara Py PELICHUH 3a/ay;
OCYILIECTBIATh KOHCTATUPYIOIIMKA U MPOTHOZUPYIOLIMIA KOHTPOJIb 110 PE3yabTaTy U MO CIOCO0y ACHCTBUS;
BBIJICJIATH U (POPMYITUPOBATH TO, YTO YCBOCHO U YTO HY>KHO YCBOHUTb, OTIPENIEIATh KAYeCTBO U YPOBEHb YCBOCHUS;
KOHIIEHTPUPOBATh BOJIIO JUISI IPEOAOJIEHUS MHTEIJIEKTYAJIbHBIX 3aTPyJHEHUN U (PU3MUECKUX NPENsATCTBUMN;

Nnmo3HaBaTeEJIbHbIC:

CaMOCTOSITENILHO BBIJIENIATh U (POPMYJIMPOBATH 103HABATEIbHYIO 1IETIb;

UCIOJIb30BaTh O0ILUe npUémbl petenus 3a0ay;

IIPUMEHATH [TPaBUJIA U NI0JIb30BAaTHCS HHCTPYKIUAMHU U OCBOCHHBIMHU 3aKOHOMEPHOCTSIMU;

OCYILIECTBIIATh CMBICIIOBOE YTECHUE;

CO3/1aBaTh, IPUMEHATH U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMUYECKHE CPEJICTBA, MOJCIIN U CXEMBbI JUISl PELLICHUS 3a1a4;

HaXO/JUTh B Pa3IMYHBIX MCTOYHHMKAX HMH(OpPMAIHIO, HEOOXOAUMYIO Ui PELICHUs MaTeMaTHYeCKUX HpoOjeM, M MpeJCTaBlATh €€ B MOHATHOH (opme;
MPUHUMATh PEIICHHE B YCIOBUSAX HENOJTHON M N30BITOYHOM, TOUHOW U BEPOSATHOCTHON MH(pOPMALINH;

YCTaHABJIMBATh IPUUNHHO-CIIEICTBEHHBIE CBSA3U; CTPOUTD JIOTUUECKUE PACCYKACHUS, YMO3AKIIOUEHHs (MHAYKTHUBHBIE, IETYKTUBHBIE U [10 aHAJOTHHN ) U BHIBOJIBI;
(bopMHpOBaTh y4eOHYI0 M OOLIEHOJIb30BATEIbCKYI0 KOMIIETEHTHOCTH B OOJIACTM HCIHOJIBb30BaHMsS MH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TexHojorui (MKT-
KOMIIETEHTHOCTH);

BUIETh (PU3UYECKYIO 33a7auy B IPYTUX AUCIHUIUIMHAX, B OKPYKAIOIIECH )KU3HU;

BBIIBUTATh TUIIOTE3bI IIPH PELICHUH Y4EOHBIX 3ajad U IOHUMAaTh HEOOXOAUMOCTh X IIPOBEPKU;

IJIJAHUPOBATh U OCYILECTBIIATH AEATEIBHOCTD, HAIIPABJICHHYIO HA PELIEHUE 3a/1a4 UCCIIEI0BATEIbCKOIO XapaKTepa;

BbIOMpaTh HanboJiee palnoHalIbHbIe U 3 ()EKTUBHBIE CIIOCOOBI pEIIeHUS 3a/1a4;

MHTEpIPETUPOBaTh MHPOpMALUK (CTPYKTYPHUPOBaTh, MEPEBOJUTH CIUIOIIHON TEKCT B TaONHUIly, NMPE3EHTOBATh MOJYYEHHYIO MH(OPMAIMIO, B TOM YHCIE C
nomoripio UKT);

OIICHUBATh MH(OpMaIKIO (KpUTUUECKAs OLIEHKA, OLIEHKA JJOCTOBEPHOCTH );

YCTaHABIIMBATh IPUUYNHHO-CJIEICTBEHHBIE CBSI3U, BBICTPAUBATh PacCyXAeHUs, 00001IeHNUs;

KOMMYHHUKATUBHbIC:

OpPraHMU30BbIBATh YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JI€ATEIBHOCTh C YUUTEIEM M CBEPCTHUKAMU: ONPENEIATH 1IeNIH, paclpeaesaTh QYHKIUU U pOJIn
YYaCTHUKOB;

B3aMMOJICHCTBOBAaTh M HAXOAUTh OOIIME crocoObl paboThl; paboTaTh B TPYIIE: HaXOAUTh OOIee pelIeHHe W pa3peuiarb KOH(MIMKTHI Ha OCHOBE
COTJIACOBAHUS MO3UIUH 1 y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOPMYIUPOBAThH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

MIPOTHO3MPOBATh BOSHUKHOBEHNE KOH(DIMKTOB MPU HATMYUH PA3HBIX TOUEK 3PEHLL,

paspeniath KOH(MIMKTH HA OCHOBE Y4€Ta HHTEPECOB U MO3UIMIA BCEX YUaCTHUKOB,;

KOOPAMHUPOBATh U MPUHUMATh Pa3IMYHbIE TIO3UIIUN BO B3aUMO/ICHCTBUY;



® ApryMEHTHPOBATH CBOIO MO3HIIMI0 U KOOPJMHUPOBAThH €€ C MO3HMIHUSAMHU NapTHEPOB B COTPYAHUYECTBE MPHU BBIPAOOTKE 00I€20 peueruus 8 coeMeCmHuoll
0esmenbHOCTH.

Ilpeomemmnowie:

yuawuecs Hayuyamcsi:

® pacrno3HaBaTh (PU3NYECKHUE SIBICHUS: KOHBEKIHUS, U3TyUCHHE, TEIUIONPOBOIHOCTh, U3MEHEHHE BHYTPEHHEH YHEPTUH Tejla B pe3yibTaTe TeIUIonepe auu Uiu
paboThl BHENIHUX CHJI, HCTIapeHHe (KOHAEHCalusl) U TUIaBlieHue (OTBEpeBaHNE) BELIECTBA, OXJIAXKICHUE KUIKOCTH MIPU UCHIAPEHUHU, KOHJICHCAIlHs, KUIICHHUE,
BBIIA/ICHUE;

® U3MEpATh: TEMIIEpPaTypy, KOJUYECTBO TEIUIOTHI, YIEIbHYIO TEIIOEMKOCTh BEIIECTBA, YACNbHYIO TEIUIOTY IUIABJICHHS BEUIECTBa, YJENIbHAs TEIIOTY
napooOpa3oBaHus, BIXKHOCTb BO3/IyXa;

® BJAJETh IKCIEPUMEHTAIIbHBIMU METOAAMU UCCIIEI0BAHUS 3aBUCUMOCTH OTHOCUTEIBHON BIQXKHOCTH BO3/YyXa OT JABJIEHUS BOJASHOIO Iapa, CoJepKaIlerocs
B BO3/IyX€ MPHU JAHHON TeMIiepaType U JaBJICHUS HACBIIIEHHOTO BOJSHOTO Mapa: ONpeleisTh YACIbHYIO TEIIOEMKOCTh BEIECTBA;

® U3MEPATH CUILY DJIEKTPUUECKOI0 TOKA, FJEKTPUUECKOE HAIIPSHKEHUE, JIIEKTPUUECKUM 3apsl, SJIEKTPUUECKOE COIPOTUBIICHHE

® DPa3HOOOPA3HBIMH CIIOCOOAMU BBIMOJHEHHS PACUETOB JUISI HAXOXICHUS YJIEIbHOW TEIUIOEMKOCTH, KOJIMYECTBA TEIUIOTHI, HEOOXOIMMOTO U HAarpeBaHHUSI
Tela WM BBIACISAEMOT0 MM IPH OXJIAXKIECHUH, YAEIbHOM TEIUIOTHl CrOpaHMsl, yAEIbHOW TEIUIOTHI IUIABJICHMS, BJIAXXHOCTH BO3/yXa, YJCJIbHON TEIUIOTHI
napooOpazoBanus u kongeHcauuu, KI1/[ rennoBoro asuraresns B COOTBETCTBUM C YCIOBHUSMHM IOCTABJICHHOM 3a/1a4yil HA OCHOBAaHHUH HCIIOJIb30BAHUS 3aKOHOB
buzuku

® ONUCHIBATh M3yYEHHBIC CBOMCTBA TNl M (DU3MYECKUX SIBICHUU, UCIONB3Ys (PU3NYECKUE BEIUYHMHBI, IPU OMUCAHUM NMPABUIBLHO TPAKTOBATH (hU3MYECKUIA
CMBICJ MCTOJIb3YEMbIX BEIMUYWH, UX 0003HAUEHUS W EIUHUIIBI U3MEPEHUs, HaXOAUTh (OPMYJIbI, CBS3BIBAIONINE JAAHHYIO (DU3MYECKYIO BEIUYHHY C IPYTHMH
BEJIMYNHAMU;

® aHaJIM3UPOBATh CBOMCTBA TEJ, MEXAaHUYECKHE SIBICHUS M TPOIECCHI, UCTONB3YS (DU3MYECKHE 3aKOHBl M MPUHIUIBI, MPH 3TOM pa3inyaTh CIOBECHYIO
(opMyIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAKEHUE;

® pa3InyaTh OCHOBHbBIE IPU3HAKU U3YUYEHHBIX (GU3NYECKUX MOJEIEH;

e pemarh 3aJa4d, UCIONb3Yyd (U3NYECKHE 3aKOHbI U (OPMYJbl, CBS3bIBarOIIMe (U3NYECKHE BEJIMYMHBI, HA OCHOBE aHalIM3a YCIOBUS 3a/ayll BbLIEIATH
¢du3nyeckre BeIMYUHBI U GOPMYIIbI, HEOOXOAUMBIE IS €€ PEeLICHHs, U IPOBOANUTh PACUETHI;

® CaMOCTOATENBHO MpPHOOpPETaTh M NPUMEHSTh 3HAHUS B PA3IUYHBIX CUTYalUsX JJIsl PEIIECHHs] HECIOKHBIX IPaKTHMYECKHX 337ad, B TOM 4YHCIE C
UCIOJIb30BAHUEM ITPH HEOOXOAMMOCTH CIPAaBOYHBIX MAaTEPUANIOB, KAJIbKYJIATOpPA U KOMIIBIOTEPA;

® [0JI30BATHCA MPEIMETHBIM YKa3aTeaeM SHIIUKIONE NN U CIIPaBOYHUKOB JUIsI HAXOKICHHS MH(pOpMaInu;

® 3HATh OCHOBHBIE CIIOCOOBI MPEACTABICHHUS M aHAIN3a CTATUCTHUECKUX JAHHBIX; YMETh pelaTh 3aJauu C MOMOIIBIO Iepedopa BO3MOKHBIX BAPHAHTOB;
yuawjuecs noayuam 603MOACHOCHb HAYYUMbCA:

® UCIOJB30BaTh 3HAHMS O PU3NYECKUX SIBJICHUSIX B MTOBCEIHEBHOM U3HU JUIsl o0ecnieueHrs 0e30MacHOCTH MpU 00pallleHny ¢ MpudopaMu U TEXHUYECKUMU
yCTpOMCTBaMH, JUIsl COXpaHEHUsI 30POBbs U COOIOAEHHSI HOPM SKOJIOIMUYECKOT0 TIOBEJIEHUS B OKPYKaIOILel cpefe;

® [IPUBOJUTH IPUMEPHI MPAKTHUECKOTO UCTIOIH30BAHUS (PUINIECKUX 3HAHUN O (PU3NUYECKUX SIBICHUSAX U (PU3MYECKHUX 3aKOHAX;



® pasnMuaTh TPAHHUIBl NPUMEHHUMOCTH (HU3UYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
HCIIOJIb30BAaHUs] YACTHBIX 3aKOHOB;

e npuémMaM Noucka u GOpMyJIUPOBKHU J0KA3aTEIILCTB BBIABUHYTHIX TMIIOTE3 U TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMIIMPUYECKH YCTAHOBJIECHHBIX (PaKTOB;
HaXO/UTh aJIEKBaTHYIO IPEAJIOKEHHOH 3a/1a4e (PU3NYECKYI0 MOJIeNb, pa3pelaTh IpodaeMy Ha OCHOBE UMEIOLIMXCS 3HAHUHN 110 MEXaHMKE C HCII0JIb30BAHUEM
MaTEeMaTHYECKOT0 anmnapaTa, OlleHUBATh PEabHOCTh MOJIyYEHHOTO 3HAUYeHUS (PU3HMUECKON BEITUYHHBI.



3. Temaruyeckoe INIAHNPOBaHHE C YKA3aHHEM KOJIUYECTBA aKaJieMHUYeCKHX YaCcOB, OTBOJMMBIX Ha OCBOEHHE KaK/10il TeMbl Y4eOHOT0 NpeIMeTa, U BO3MOKHOCTH
HCI0JIb30BAaHUS 110 3TOi TeMe 3JIEKTPOHHBIX (HU(POBBIX) 00pa3oBaTEIbHBIX PECYPCOB

Ne HaumenoBanue pasnenos Paznen 1. KoJsim4ecTBo 4yacoB DJIeKTPOHHBIE
Beero Kontpoabusie | JJaGopaTopHbIe (mudposrie) oOpa3oBaTesIbHbIC
pa6oThl pa6oThl pecypcbi

Paznen 1. IEPBOHAYAJIBHBIE CBEJEHHUSA O CTPOEHHUU BEHIECTBA (6 yacoB)
Pa3BuTHe B3IJI10B Ha CTpOeHHUE BeliecTBa. MoJeKyibl 1 https://www.yaklass.ru/
Jsmwxenue monekyn. Anddysus 1 https://www.yaklass.ru/
BsaumopelicTBre MOJICKY T 1 https://www.yaklass.ru/
CMmaunBanue. KanwisipHbie sSIBICHUS 1 https://www.yaklass.ru/
CrpoeHue Ta30B, )KUJKOCTEH U TBEPABIX Tl 1 https://www.yaklass.ru/
060061eHne 1 oBTOpeHKe TeMbl (Pe3epBHBII ypOK.) 1 https://www.yaklass.ru/
Wtoro mno pasaeny: 6

Pasznea 2. MEXAHUYECKUE CBOMCTBA XXUAKOCTEW, FTA30B U TBEPAbIX TEN (12 yacos)
JlaBnenue »xuaKocteil u ra3oB. 3akoH Ilackais 1 https://www.yaklass.ru/
JlaBnenue B )KUAKOCTH U Ta3e 1 https://www.yaklass.ru/
Coobmraroruecs: CoCypl 1 https://www.yaklass.ru/
Cunpasnudeckas MamnHa. [uapaBIndeckuii mpecce 1 https://www.yaklass.ru/
ATMocdepHoe naBieHue 1 https://www.yaklass.ru/
JlelicTBHE KHIKOCTH U ra3a Ha MOrPYKEHHOE B HUX TEJIO 1 https://www.yaklass.ru/
JlaGoparopuas pabota Ne 1 «I3MepeHHE BHITAIKUBAIOLIEN CHIIBI. https://www.yaklass.ru/
JlaGoparopuas pa6ota Ne 2 «3ydeHue yCIOBHUi IUIaBAaHMS TEI. https://www.yaklass.ru/
[TnaBanwue cy0B. BozayxomiaBanue 1 https://www.yaklass.ru/
KonrpossHas paGora Nel « MeXaHHUYECKHE CBOMCTBA XUIKOCTEN U Ta30B». 1 https://www.yaklass.ru/
Crpoenue tBepbiX Ten. Kpucrannnyeckue u amopbHble Tena 1 https://www.yaklass.ru/
Hedopmanust TBepabix Tent. Bumpl nedopmanuu. CBONWCTBA TBEPBIX T 1 https://www.yaklass.ru/
HWroro no pazneny: 12

TEINJIOBBIE SABJEHHUS (12 yacoB)
TemnoBoe nBmkenue. Temneparypa 1 https://www.yaklass.ru/
BuyTtpennsis sueprus. CriocoObl U3MEHEHHs] BHYTPEHHEH YHEPTHU 1 https://www.yaklass.ru/
TennonpoBoJHOCTh 1 https://www.yaklass.ru/
Konseknust. U3iydenue 1 https://www.yaklass.ru/
KosmmuecTBo TemioTsl. Y jenbpHas TEIIOEMKOCTh BEIIECTBA 1 https://www.yaklass.ru/
JlabopatopHast padota Ne 4 «CpaBHEHHE KOJIMYECTB TETJIOTHI ITPY CMEIIUBAHNUH BOJIBI 1 https://www.yaklass.ru/
pa3HOH TeMIepaTypbi».
Pemienue 3aau 1 https://www.yaklass.ru/
Jla6opatopras paGora Ne 5. «M3MepeHHe yaeIbHOM TEMI0EMKOCTH 1 https://www.yaklass.ru/
BCIICCTBa».
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VY ienbHast TEIUIOTa CrOPaHus TOILIMBA 1 https://www.yaklass.ru/
IlepBbIii 3aKOH TEPMOAMHAMUKI 1 https://www.yaklass.ru/
Pernrenue 3amau 1 https://www.yaklass.ru/
KonTponsHas pabora 1 https://www.yaklass.ru/
HWroro no pazneny: 12

Pasnea 3. UBMEHEHWE ATPEFATHbIX COCTOSIHUMA BELECTBA (5 4acoB)
[TnaBreHue ¥ OTBEpICBAHHE KPUCTANINUECKAX BEIIECTB 1 https://www.yaklass.ru/
VcriapeHue 1 KOHICHCAITHSI 1 https://www.yaklass.ru/
Kunenwe. VenpHas TEIIOTa MapooOpa3oBaHusI 1 https://www.yaklass.ru/
BraxHoCcTs Bo3myxa. Pemenme 3anaq 1 https://www.yaklass.ru/
KonTponsHas pabora 1 https://www.yaklass.ru/
HWroro no pazneny: 5

Paszea 4.TEMJIOBbIE CBOMCTBA FA30B, XXUAKOCTEW U TBEPAbIX TEJ (4 yaca)
Casi3b MEXy apaMeTpaMu COCTOsTHUS ra3a. [IpuMeHeHne ra3os 1 https://www.yaklass.ru/
TermmoBoe paciupeHue TBEpAbIX TEN U KUAKOCTEH 1 https://www.yaklass.ru/
[TpuHIMOBl pabOTHI TEIUIOBBIX [BUTaTesCH. J|BUraTeslb BHYTPEHHETO CrOPaHHUs 1 https://www.yaklass.ru/
[TapoBas TypbuHa. KparkoBpeMeHHas KOHTpoJbHas paboTa «TermioBsie cBOiicTBa 1 https://www.yaklass.ru/
ra3’oB, )HUIKOCTEH U TBEPIBIX TEI.
Wroro no pazgeny: 4

Paznen 5. QJIEKTPUYECKHE SIBJIEHHUS (6 yacoB)
DJIeKTPUYECKHIA 3apsi. DIEKTPUUECKOE B3aUMOIEHCTBIE 1 https://www.yaklass.ru/
JemumocTh anekTprueckoro 3apsaa. CTpoeHue atoma 1 https://www.yaklass.ru/
Onextpusanus tein. 3akoH Kynona 1 https://www.yaklass.ru/
IonsiTHe 06 3JIEKTPHYECKOM MmoJIe. JINHUHU HAMPSHKCHHOCTH DJIEKTPHIECKOTO TIOJIS 1 https://www.yaklass.ru/
Dnextpusanms yepes BiusHue. [IpOBOAHUKY U JUIIEKTPUKH 1 https://www.yaklass.ru/
KpaTtkoBpemeHHast KOHTpOJIbHAS paboTa « DIeKTpruueckue sBieHus». [loBTopeHue 1 1 0,5 https://www.yaklass.ru/
000011IeHHe 3HaHUI 10 TAaHHOH Teme
Wroro no pazneny: 4

Pasjen 6. SJJIEKTPUYECKHM TOK (13 uacos)
DnexTpuueckuii TOK. VICTOYHUKH TOKA 1 https://www.yaklass.ru/
JlelCTBHS 27IEKTPUUECKOTO TOKA 1 https://www.yaklass.ru/
Onexrpudeckas 1enb. CO0pKa JIEKTPHIECKON Henn 1 https://www.yaklass.ru/
Cuna Toka. AmMnepmertp. JlaGoparopras paGora Ne 6 «COopka 3JIEKTPHUECKOM LENH 1 1 0,5 https://www.yaklass.ru/
U3MEPEHHE CHIIbI TOKA HA PAa3JIMYHbIX €€ YYacTKaX».
Dnektpudeckoe HanpsbkeHue. BonsTMeTp. JlaGopaTopHast padota Ne 7 «M3mepenue 1 0,5 https://www.yaklass.ru/
HAaIpPsDKEHNUsI Ha PAa3IMYHBIX YIACTKaX DJIEKTPUUECKOM IIEIny.
CornpoTrBienue npoBosHuKa. 3akoH OMa JUIsl yJ9acTKa eru 1 https://www.yaklass.ru/
JlabopatopHas pabota Ne 8 «l3mepeHre COMPOTHBIICHHS TPOBOTHIKA IIPH TOMOIIA 1 https://www.yaklass.ru/
BOJITMETPA M aMIIEPMETPay
Pacuer conporusnenns npoBoguuka. Peocrarsl. JlJaboparopnas pabora Ne 9 1 0,5 https://www.yaklass.ru/

«PCFyJ’II/IPOBaHI/Ie CHJIbI TOKA B IICTIN C TIOMOUIBIO pCOCTAaTa.
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ITocnemoBarensHOE coeNMHEHNE TIPOBOIHUKOB. JlabopaTopHas padora Ne 10
«V3yueHue mocie0BaTebHOr0 COSJMHEHNS IPOBOJIHUKOB.)

0,5

https://www.yaklass.ru/

[TapannensHOE coenuHeHUE MPOBOAHUKOB. JlaboparopHas padota Ne 11 «M3yuenue
NapauICIbHOTO COCMHEHNUS TPOBOJHUKOBY.

0,5

https://www.yaklass.ru/

KpaTtkoBpemeHHas: KOHTpoIibHas padoTa. (mo Matepuairy § 54—55) MomHOCTh
UEKTPUUECKOTO TOKA

0,5

https://www.yaklass.ru/

Pabora snexrpraeckoro Toka. 3akoH Jxoymns—IJlenna. JlabopaTopras padorta Ne 12
«V3mepenne paboThl 1 MOIIHOCTH AJIEKTPHYECKOTO TOKA. )

0,5

https://www.yaklass.ru/

KOHTpOJ'II:HaH pa60Ta 10 TCMC ((aﬂeKTpI/ILIeCKI/Iﬁ TOK»

https://www.yaklass.ru/

Hroro no pazneny:

7. JIEKTPOMATHUTHBIE SIBJIEHHUS (7 uacoB)

IlocTostHHBIE MarHUTHL. MarHuTHOE MoJje

https://www.yaklass.ru/

JlabopatopHnas pabota Ne 13. «/3yueHre MarHUTHOTO IMOJIS TIOCTOSTHHBIX MarHUTOBY.

MaruuTHoe nose 3eMIIi

0,5

https://www.yaklass.ru/

MarsnuTHoe noJjie MNEKTPUUYECKOTO TOKa

https://www.yaklass.ru/

[Tpumenenne maruuroB. JlaboparopHas padota Ne 14 «C6opka 3JIeKTpoMarHuTa u
€ro UCIIbITaHHE)

0,5

https://www.yaklass.ru/

JleficTBEe MarHUTHOTO TMOJISL HA IPOBOAHUK ¢ TokoM. JlabopaTopHast pabota Ne 15
«I/IsyquI/Ie [[eﬁCTBHSI MAar"vuTHOT'O 1OJId Ha IPOBOJAHUK C TOKOM>»

0,5

https://www.yaklass.ru/

DnekTpoasurateins. JlJabopatopras padota Ne 16 «3yuenue padboThI
3JIEKTPOBUTATEIs IOCTOSTHHOTO TOKA

0,5

https://www.yaklass.ru/

KontpospHas paboTa mo reMe « JIeKTPOMArHUTHBIC SBJICHHS

Wroro no pazgeny:

Pezeps
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