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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma no pusmke Ha ypOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBICHA
Ha OCHOBE MOJIOKEHUN U TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE
OCHOBHOM 00pazoBarenbHO# mporpaMmel, npeactaBieHHbix B DT'OC OO0, a Takxke
c yuérom (denepanpHO pabodueid mporpamMmbl BocruTaHus W KoHuenmun
npenoAaBaHus yaeOHOTo npeamera « Du3uKa.

Conepxanue mnporpaMMmbl IO (U3MKEe HaNpaBiIeHO Ha (QOPMUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4YalOMIMXCd M OPraHu3aluio H3yuYeHUs
Gu3NKM Ha JEeATeNbHOCTHOM oOcHOBe. B mporpamMme mno Qu3MKe YYUTHIBAIOTCA
BO3MOXXHOCTH yudeOHOro mpeamera B peanuszanuu TpedoBanuir ®I'OC OO0 «
IUTAHUPYEMBIM JINYHOCTHBIM U METAamNpeIMETHBIM pe3yJbTaTaM OOYy4YEeHHs, a TaKxke
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHbBIX YYE€OHBIX IPEIMETOB HAa YpPOBHE
OCHOBHOT'0 00111eTO 00pa30BaHUSI.

[Iporpamma 1o (u3MKe yCTaHABIMBAET paCIpeeNieHHe Yy4eOHOro marepualia
no rogaM oOyyeHus (MO KjaccaM), MpeajiaraeT NPUMEPHYIO0 MOCJIEI0BaTEIbHOCTh
M3YYCHUS TeM, OCHOBAHHYIO Ha JIOTUKE PA3BUTHA MPEAMETHOTO COJIECP)KAHUSA U YUETE
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOXCS.

[IporpaMmma no ¢usuke paspaboTaHa C LENbI0 OKa3aHUS METOJIUYECKOU
MTOMOILY YYHUTEIO B CO3/IaHUU paboyeil MporpaMmMbl IO Y4EOHOMY MPEIMETY .

®u3nka SBISETCS CUCTEMOOOPA3YIONIMM JIJIs €CTECTBEHHOHAYUYHBIX y4eOHBIX
PEIMETOB, TIOCKOJIBbKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMUEH, OMOJIoTHel, acTpOHOMUEeH U puznueckon reorpadueid, BHOCUT
BKJIaJ, B €CTECTBEHHOHAYYHYIO KAapTHUHY MHUpA, NPEIOCTaBisieT Hauloyiee SICHbIE
oOpa3lpbl NPUMEHEHHs] HAyYHOr0 METOJa MO3HAaHUs, TO €CTh crnocoda MOTy4YeHUus
JOCTOBEPHBIX 3HAHUW O MUPE.

Onna W3 riaBHBIX 33/ad (U3MUECKOro oOpa3oBaHUS B CTPYKType OOIIEero
oOpa3oBaHMsI COCTOMT B ()OPMHUPOBAHMM €CTECTBEHHOHAYYHONW TIPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenue Gu3nku Ha 6a30BOM ypOBHE MPEIONAraeT OBIaJACHHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTeCTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HUHTEPIPETHPOBATH JAHHBIE U UCIOJIB30BaTh HAYUHBIC JOKA3aTEIbCTBA
JUIS TIOJTy9EHHSI BEIBOJIOB.

lenmu wu3yueHuss (u3MKKM HA YpOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenoaaBanus ydeOHoro mnpeamera «®Pu3uka» B
oOpasoBarenbHbIX opranu3aiusix Poccutickoit denepariim, peaau3yomnux OCHOBHBIC
oO1eoOpazoBarenbHble  MPOrpamMMmbl,  yTBepkAEHHOW  pemieHueM  Kosieruun

MunuctepcTBa mnpocsenieHuss Poccutickoit ®enepanuu (IPOTOKOJI OT 3 jaexadps
2019 r. No [TK4BH).



e u3yyenus pusukm:

MpuoOOpEeTEHNE WHTEpeca M CTPEMJICHHS OOyYaroMMXCS K HayYHOMY
U3YUYCHUIO TPUPOJIBI, Pa3BUTHE WX HWHTCIUICKTYaIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUNA O HAYyYHOM METOJIe MO3HAaHUS M (OPMHPOBAHHE
MCCJIEIOBATEIIHCKOTO OTHOIICHHSI K OKPYKAIOIIM SIBIICHUSIM;
dbopMHupOBaHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa M3yYCHHUS OCHOB
CTPOCHHUS MaTepuu U QyHTAMCHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMHpOBaHHE TPEJICTABICHUNH O POAUM (PU3MKH I Pa3BUTHUSA JPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTH;

pas3BUTHE MIPEICTABICHHUM 0 BO3MO>KHBIX cdepax Oymymen
npo¢eCCUOHAILHON JIeSITEIPHOCTH, CBS3aHHOW C (DU3UKOM, IMOJTOTOBKa K
JajgbHenIeMy 00OyUYeHHIO B 3TOM HaIpaBJICHUH.

JlocTikeHre 3TUX 1eield MporpaMMel o (pU3uKe Ha YPOBHE OCHOBHOTO OOIIErO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIOMNX 3a4a4:

pruoOpETEeHNE 3HAHUIA O JUCKPETHOM CTPOCHUH BEIECTBA, 0 MEXaHHYCCKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuUOOpEeTeHNEe YMEHHUI OMHUCHIBATh U OOBSICHATH (DU3UUECKUE SBIICHUS C
HCITOJTh30BAaHUEM TTOTYICHHBIX 3HAHH;

OCBOCHHE METOJOB PEIICHHWS TNPOCTEHIMUX  pacuéTHBIX 3amad ¢
WCIIONIb30BaHWEM  (DU3UYECKUX  MOJCNICH, TBOPUYECKMX W  TPAKTUKO
OpHEHTHUPOBAHHBIX 33]1a4;

pa3BUTHE yMEHUN HAOMIOAaTh MPUPOJHBIC SIBICHUS W BBIMOJIHSATH OIBITHI,
nabopatopHble  pabOThl U DKCIEPUMEHTAJIbHBbIC  UCCIEJOBAaHUSI €
HCITOJIb30BaHUEM N3MEPHUTEILHBIX PUOOPOB;

OCBOCHHE MPUEMOB paldOThl ¢ MHpOpMaIHEe (QU3NYECKOTO COoAepKaHUs,
BKJIOYasi MH(OPMAIUIO O COBPEMEHHBIX TOCTIDKCHHSIX (MUKW, aHAIW3 U
KPUTHUYECKOE OlICHUBaHUE NHPOPMAIIHH;

3HAKOMCTBO CcO cdepaMu npodecCuoHaTbHON AESATETbHOCTH, CBI3aHHBIMU C
(HU3UKOH, 1 COBPEMEHHBIMHU TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha JIOCTHKEHUSIX
(bu3HUecKoi HayKH.

Ha wusydyenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro

oOpazoBanusi orBoguTcs 238 vacos: B 7 kiacce — 68 yacoB (2 yaca B HENENIO), B 8
KJ1acce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemsiii B mporpamMmme 1o (U3MKE TMEepeueHb J1abopaTOpHBIX paboT u
OTIBITOB HOCUT PEKOMEHJATEIbHBIA XapakTep, yUUTEdb JIelaeT BHIOOP MPOBENCHUs
nabopaTOpHbIX pabOT ¥ OMBITOB € YYETOM WHAMBUIAYAITBHBIX OCOOCHHOCTEH
o0ydaromuxcsi, CIUCKa HKCIEPUMEHTATbHBIX 33JaHHN, TpPEIIaraéMbIXx B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. @usuka u €€ poJib B IO3HAHUU OKPY/KAI0IIEro MUpa.

®uszuka — Hayka o mnpupone. SBneHus npuponbpl. DU3NYECKUE SBIICHHUS:
MEXaHUYECKUE, TEMJIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznveckue BeaWuuHBL. I3Mmepenue Qusnuecknx BenuyuH. Dusznueckue
npubopsl. [TorpemnocTs n3mepennit. MexxayHapoHasi cucTeMa €IMHHIL.

Kak ¢u3uka u JApyrue ecTecTBEHHbIE HAayKd H3Y4aloT  [PUPOSIY.
EcTecTBeHHOHAyuUHBIE METOJA TMO3HAHUS: HAOIIOJEHUE, IIOCTAHOBKA HAYy4YHOIO
BOIIPOCA, BBIJBMKEHUE TUIIOTE3, HKCIIEPUMEHT IO MPOBEPKE TMIOTE3, OOBICHEHUE
HaOmogaemMoro sBiaeHus. Onucanue GU3NUECKUX SBICHHUI C TOMOIIBIO MOJCIIEH.

Jlemoncmpayuu.

1. MexaHu4ecKue, TEeIIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHMUS.

2. @uznyeckue NpuOOpPH U MPOLENypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

uU(ppOBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. Omnpenenenuve 1EHbI ASIEHUS Kbl U3MEPUTENBHOTO IpUbopa.
2. H3mepeHue pacCTOSHUM.
3. W3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. Onpenenenue pa3MepoB MabIX TE.
5. U3mepenue TteMneparypsl NpH TOMOIIM JKUJIKOCTHOTO TEPMOMETpA U
JaTYMKA TEMIIEPATYpHI.

6. IIpoBeneHue wuccienoBaHus MO NPOBEPKE THUIIOTE3bl: JAJIBHOCThH II0JETA
iapyuKa, MyIIEHHOTO TOPU30HTalIbHO, T€M OoJibllle, YeM OoJbllie BBICOTA
Iy CKa.

Pa3zpnea 2. IlepBoHayasibHbIe CBEACHUS O CTPOCHUH BeLIECTBA.

CrpoeHue BemecTa: aroMbl M MOJIEKYJIB, WX pa3sMmepsl.  OIBITHI,
JOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenne dactul BemiecTBa. CBfA3b CKOPOCTH JBWKEHMS YACTHUI[ C
Temrneparypoil. bpoyHoBckoe aBwxkenue, auddys3us. BzaumonpeilcTBue UYacTHIL
BELIECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHHUE Ta30OB, JKUIKOCTEH WU TBEPIBIX
(KkpucTalsmyeckux) Tena. B3auMocBsI3b MeXAy CBONCTBAaMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U HUX ATOMHO-MOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmonenne OpOoyHOBCKOTO IBUKEHHUSL.

2. Habmonenue nuddyszun.



3. HaGmronenue siBneHuid, 0OBSICHSIONIMNXCS MPUTHKCHUEM WM OTTAJIKMBAHUEM
YaCTHI] BEIIECTBA.
Jlabopamopnwie pabomul u onvimol.
1. OueHka nuaMeTpa aToMa METOJIOM PpAIOB (C UcoNib30BaHUEM GoTorpaduii).
2. OnBITHI 110 HAOIIOJICHUIO TEIIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThI 1O OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Paznen 3. /IBuikeHue U B3auMoiecTBHE TeJl.
MexaHnueckoe JBWXKEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpenHsii CKOpOCTb IPU HEPAaBHOMEPHOM JBHKEHMH. Pacuér myTtu wu
BPEMEHU JABUKEHUS.
SBneHue wuHepuUMU. 3aKOH HHEpUMH. B3auMojelcTBHE TeNl Kak MpUYMHA
MU3MEHEHHUSI CKOPOCTH JIBUKEHUA Tel. Macca Kak Mepa MHEPTHOCTH Tela. [[noTHOCTh
BenecTBa. CBs3b INIOTHOCTH C KOJTMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTRA.
Cuiia Kak XapakTepuCTHKa B3auMOJeWCTBUS Tell. Cuia ynpyrocTd M 3aKOH
I'yka. M3mepeHne cuibpl ¢ MOMOIIBK) JUHAMOMETpA. SIBJIEHHE TATOTEHUS W CHJIA
TsokecTr. Crita TshKeCcTH Ha JIpyrux ruia”ertax. Bec tema. Heecomocts. Cnoxxenue
CUJI, HaIlpaBJICHHBIX IO OJHOW mpsiMoil. PaBHoxeicTByromas cui. Cuiia TpeHws.
TpeHue CKOJIbKEHHS U TPEHUE MOKOA. TpeHne B IPUPOE U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOTO ABUKEHHUS Tela.
2. H3mepeHune CKOpOCTH NPSIMOJMHENHOTO IBUKECHUS.
3. HaOmronenue siBleHUs UHEPITUU.
4. HaGmroneHue u3MeHEeHUs: CKOPOCTHU MPU B3aUMOJICHCTBUH TETI.
5. CpaBHEHUE Macc MO B3aUMOAECHCTBUIO TEI.
6. CnoxxeHue cuJl, HallpaBJIEHHBIX IO OJJHOM PSMOM.
Jlabopamopnsie pabomel u onvimol.
1. OmnpenenieHHEe CKOPOCTH PABHOMEPHOrO JBMKEHUS (IIapyKa B YKUJKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmpepneneHue cpeaHEld CKOPOCTH CKOJBKEHHS OpyCKa WM IIapuKa M0
HAKIIOHHOM TJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OTBITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKeHUs (1aedhopmariim)
MPY>KUHBI OT TPUIIOKEHHOU CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIbKEHHS OT
BECa TEJa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMAKOCTEN M ra30B.

Hanenue. CriocoObl YMEHBINIEHUS W YBEJIWYEHUs NaBiieHUs. JlaBieHue rasa.
3aBUCUMOCTh JaBJieHUs Tra3a OT oO0béMa, TemmepaTypbl. llepenaua naBieHUs
TBEPABIMU TEJIAMH, KHUJKOCTAMM W razamMu. 3akoH Ilackans. IlHeBmaTuueckue
MaIliiHbl. 3aBUCUMOCTH JaBJICHUS JKUJIKOCTH OT TIyOWHBI. [ HMapocTaTnyeckuii
napaaokc. Coolriaromnuecs: cocyasl. [ mapaBInyeckne MeXaHu3MBbl.



Atmocdepa 3emnu u arMmocdepHoe naaBieHue. [IpUUYMHBI CyIIECTBOBAHMS
Bo3aymHOM o6omouku 3emiu. OmnbiT Toppuuemnu. H3mepenue atmochepHOro
JaBJIEHNs. 3aBUCUMOCTh aTMOC(EpPHOIro JaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[TpuOops! 115 U3MEpEeHHst aTMOCPEPHOTO J1aBJICHUSI.

JlericTBUE KUIOKOCTH M ra3a Ha IMOrpyKEHHOE B HHMX Teso. BpITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBanue.

Jlemoncmpayuu.

A A

~

3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPATYPHI.

ITepenava naBiieHUs KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoCy/ibl.

I'mppaBnuueckunii mpecc.

[IposiBenne nercTBUs aTMOCHEPHOTO JaBICHHS.

3aBUCUMOCTh BBITAJIKUBAIONIECH CHIIBI OT 00bEMa OTPYKEHHON YacTH Tela 1
IJIOTHOCTH JKUJKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

YcioBue 1iaBaHus TEJ: IUIABAHUE WJIM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHONIECHHUS MJIOTHOCTEH Tejla U )KUJIKOCTH.

Jlabopamopnuie pabomel u onvimol.

1.

HccnepoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTpyKEHHOU B
KUJIKOCTh YaCTH TeNa.

OmnpeneneHue  BBITAJIKMBAIONICH  CWIbL, JCWCTBYIOIIEH HaA  TeJO,
IIOIPYKEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CUJIbI, ICHCTBYIOIIECH Ha TEJO B
KHUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIAE  3aBUCUMOCTh  BBITAJKUBAIOIIEH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BbEMA MOTPYKEHHON B KHUIKOCTH
YacTH T€Ja U OT MJIOTHOCTU XKUJKOCTH.

KoncrpyupoBanue apeomerpa Wiv KOHCTPYUPOBAHUE JIOAKH U OIPEICIICHUE
€€ rpy30n0AbEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanudeckas pabota. MOIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas IJIOCKOCTh. IlpaBuio
paBHOBecus pbiuara. [IpumeHenune npaBuiia paBHOBeCHs pbluara K OJIOKY. «30J10TOe
npaBuio» MexaHuku. KIIJ[ mpocTteix MexaHu3moB. IIpocTeie MexaHU3Mbl B OBITY U

TEXHHKE.

Mexannueckas dHeprus. KuHerndeckas MW NOTEHUHMAIbHAs  SHEPIUsl.
[IpeBpaiiieHrie OJHOTO BHJIa MEXAHMYECKOM PHEPruu B APYrod. 3aKOH COXpaHEHHUS
SHEPTrUM B MEXAHUKE.

Jemoncmpayuu.

1.

IIprMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnvie padbomel u onvimol.



1. Omnpenenenve paOOTHI CHIIBI TPEHUS MIPU PABHOMEPHOM JBIKEHUU TeENa IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycioBui paBHOBECHS pblyara.
Namepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.

8 KUIACC

Pa3gea 6. Ten1ioBLIe ABJIEHUS.

OCHOBHBIE  TIOJIOKEHHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUM  CTPOCHUS
BellecTBa. Macca u pasmepsl aTOMOB M MOJEKyJd. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUH.

Monenn TBEPIOro, >KHIKOIO M Ta3000pa3HOTO COCTOSHUM  BEIECTBA.
Kpucrannmueckue u amopgusie Tena. OObsICHEHHE CBOMCTB ra3oB, XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJIEKYJSIPHO-KUHETUYECKON TEOPUH.
CmauuBaHKe U KallWJUISIPHBIE SBJICHUS. TeEIIOBOE pacCllMpPEHNE U CKATHE.

Temmneparypa. CBs3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBHXKEHUS
gacTull. BuyTtpennsas osHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEW SHEPTUHU:
TEIUIONEepeaya U coBepiueHue padoTsl. Buasl Termionepenayu: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KonuyectBo TemnoTsl. YienbHass TEIUIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOro OanaHca. [InaBneHue u oTBepaeBaHue
KPUCTAJUIMYECKUX BEIISCTB. YJeNbHas Teriora TutaBieHus. [lapooOpasoBanue u
koHneHcanus. Mcmapenune. Kunenue. VYiaenpHas TemioTa mapooOpa3oOBaHMS.
3aBUCUMOCTh TEMIEPATYPHI KUMIEHUS OT aTMOC(HEPHOTO 1aBJICHHUS.

BnaxuocTts Bo3yxa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUS.

[Tpuntuner  pabotel TeroBbix nBurareneit KIIJ TtemmoBoro aBuratesns.
TerutoBble IBUTATENIN U 3aIIUTA OKPYKAOUIEN CPEIBL.

3aKOH COXpAaHEHUS U MTPEBPALLECHUS JHEPTUH B TETUIOBBIX MTPOLECCAX.

Jemoncmpayuu.

1. HaOmionenue OpOoyHOBCKOTO JBUKEHHSL.

2. HaGmonenue nuddysun.

3. HaOmionenue siBneHUi CMauyuBaHUS U KaWLISIPHBIX SIBICHUH.

4. HaOmroeHue TerjaoBOro pacliupeHus Tell.

5. M3MeHeHue nAaBieHMs] Ta3a MpU U3MEHEHMH OObEMa M HarpeBaHUM WIIU
OXJIAKJICHUH.

[IpaBuia n3mMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenaymn.

OxunaxkaeHue npu COBEpIIEHUH padOTHhI.

Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.
10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbIX BEILIECTB.

6
7.
8.
9



11. HabnroneHune KumeHusl.

12. HabnrogeHne mocTOsSTHCTBA TeMITepaTyphl MPH TIIaBICHUH.

13. MoJienu TeIUIOBBIX JABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1. OnbITHI IO OOHAPYKEHUIO ACHUCTBUS CHJI MOJICKYJIIPHOTO MPUTSKCHUSL.

2. OmbITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIU caxapa.

3. OmpITEI TO HAOMIOJAEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, XUIKOCTEH U

TBEPJIBIX TEIL.
4. OmnpenencHue NaBICHUS BO3AyXa B OaJJIOHE HITIPHUIIA.
OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00bhEéMa
Y HarpeBaHMs WM OXJIaXKICHUSI.

6. IIpoBepka runoTesnl JMHEHHOM 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATyPHI.

7. HaOmionenue wu3MeHEHUs BHYTPEHHEHW OHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEITHUX CHUJI.

8. HccienoBanue sBIEHUS TEIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW U

ropsityer BOJIBL.

9. OmpeneneHne KOIUYECTBA TEIIOTHI, MOJTYYEHHOTO BOJION MPH TEIJIO00MEHE

C HarpeThIM METAJUTMUYECKUM LIVJITHHAPOM.

10. OnpenesieHne yaeapHON TEITOEMKOCTH BELIECTBA.

11. UccnenoBanue mpoiiecca ucrapeHus.

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3/yXa.

13. OnpenenieHne yeabHON TEIIOTHI IUIABJICHUS JIbJA.

Paznen 7. DaekTpruyeckue 1 MATHUTHBIE SIBJICHUS.

OnekTpuzanus Tena. J[Ba poaa dieKTpUuYecKuX 3apsiioB. B3aumoneiicTBue
3apspKEeHHBIX Tel. 3akoH KylioHa (3aBUCHMOCTB CHIIBI B3aMMOJICHCTBUS 3apsyKEHHBIX
TE€J OT BETUYUHBI 3aPSAJI0OB U PACCTOSHUS MEXKTY TEJIaMH).

OnekTpuueckoe mnose. Hanpssk€HHOCTh 3iekTpudeckoro mnois. [IpuHuun
CYyNEPHO3ULINH HJICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »siekTpudeckux 3apsaoB. DJEMEHTapHBIM JJICKTPUUYECKUN 3apsj.
Crpoenue aroMa. [TpoBOTHUKH M AUAIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsia.

DJIEKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAaHUS DBJICKTPUUYECKOTO  TOKA.
HUctounuku T1OCTOSSHHOTO TOKa. JIeWCTBUS DJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckass  uenb. Cuima  Toka.  DJEKTPUUECKOE  HamNpsHKEHUE.
ConpoTuBiieHHE TPOBOAHKKA. Y AEIBLHOE COMPOTHUBIICHHE BellecTBa. 3akoH OMa s
ydacTka 1enu. [locienoBatenbHoe U napajijieIbHOE COSAMHEHNUE MMPOBOIHUKOB.

PaGota u MONIHOCTH dJIGKTpUYECKOro Toka. 3akoH Jxoyns—JIeHia.
DNEeKTpUYECKUE e W MOTPEOUTENN IICKTPUIECKOr 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.



[TocTostHHBIE MarHUTHI. B3anMoneinCcTBUE MOCTOSAHHBIX MarHUTOB. MarHuTHoe
nose. MarauTtHoe nosie 3eMJIM U €ro 3HaueHue 11 )ku3Hu Ha 3emuie. OnbIT Dpcrena.
MarHutHO€ 1oj€e 3JIEKTPUIECKOro ToKa. [I[puMeHeHre 3eKTPOMAarHuTOB B TEXHUKE.
JlelicTBUE MAarHUTHOTO TIOJsi HA TMPOBOJHUK C TOKOM. OJEKTPOABUTATEID
MOCTOSIHHOTO  TOKa.  MCnonb30BaHHWE  AJEKTPOJABUTATENIEM B TEXHHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SBieHue 3neKTpoMarHUTHOW mHAykuuu. IIpaBuino JleHna.
DIIEKTpPOreHepaTop. Cnioco0bl MOy YEHUS AIEKTPUUYECKOU SHEPIUHU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu.

DJeKTpU3alus Tel.
JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEI.
Y CTpOUCTBO U JIEUCTBUE IIEKTPOCKOTA.
DIIEKTpOCTaTUYECKAs] HHAYKIIHUS.
3aKOH COXPAHEHHUS MNEKTPUUECKUX 3apPSIOB.
[TIpoBOHUKY U AUDIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKY TOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
. DIEKTPUYECKUM TOK B KUJIKOCTH.
. 'a30BbI1 pasps.
. I3MepeHue cuiibl TOKa aMIepMETPOM.
. I3MepeHne 371eKTpHUIeCKOro HANPSKEHUS! BOJIBTMETPOM.
. PeocraT u mara3zuH cONpOTUBIICHHI.
. B3aumoeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHrue HEBO3MOXHOCTH Pa3JIeNIEHUs] MOJIOCOB MarHUTa.
. MonenupoBaHue MAarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarnuTHOE€ noJie ToKa. DJIEKTPOMATrHUT.
. JleicTBHE MAarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.
. DNEeKTPOABUTATEb MTOCTOSTHHOTO TOKA.
. UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.
. OnbiTel Papages.
. 3aBUCHUMOCTh HAIpPABJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBUUA €ro
BO3HUKHOBEHHUS.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomul u onvimol.
1. OneITBl MO HAOMIOAEHUIO DJEKTPU3AlUM Tel HUHAYKIUEH U TpH
CONPUKOCHOBEHUH.
2. HccnenoBaHue JEUCTBUS DJIEKTPUUYECKOTO IO HA MPOBOJAHUKA U
TIUBJIEKTPUKH.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

COopka u mpoBepka pabOTHI MEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.
W3mepeHre U peryaupoBaHUe CHIIbI TOKA.

N3MepeHune u peryInpoBaHUE HAIIPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OMnbITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIEKTPHUUECKOTO COMPOTHUBIICHHUS
MIPOBOJIHMKA OT €r0 JUIMHBI, IUIONIa/I1 MONEPEYHOI0 CEYEHU U MaTepHUaa.
[IpoBepka mpaBuia CIHOKEHUS HAINPSHKEHW NPH  MOCIEI0BATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiIa JUisi CHJIBI TOKA IPU NApAJUIEIBbHOM COEAMHEHUH
PE3UCTOPOB.

Omnpenenenre pabOThI IEKTPUUIECKOI0 TOKA, UAYIIEr0 Yepe3 PE3UCTOP.
OmnpeneneHrne MOIHOCTH IEKTPUYECKOT0 TOKA, BBIJEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CWJIBI TOKA, MAYLIETO 4Yepe3 JIAMIIOYKY, OT
HaIIpsKEHUS Ha HEW.

Onpenenenne KII/I HarpeBaTens.

HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHnne MarHuTHOTO TOJIS OCTOSIHHBIX MArHUTOB MPU UX OOBEAMHEHUU U
pazzieNeHun.

UccnenoBanne nerCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBUSA KaTYILIKU
C TOKOM Y MAarHUTa OT CUJIbI TOKA U HAIIPABJICHHS TOKA B KaTYIIIKE.
N3ydenune neiicTBUSI MAarHUTHOTO MOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBaHue u uzydeHue padoThl AIEKTPOJBUTATENS.

N3zmepenue KIIJI anmekTpoaBUraTeibHON YCTAaHOBKH.

OneITel MO HUCCIAEAOBAHUIO SIBIICHUSI DJIEKTPOMATHUTHOM  HMHAYKIUU:
UCCIIEOBAaHNE N3MEHEHUI 3HAUEHUS U HAIIPABIICHHUS] MHIYKIIMOHHOTO TOKA.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHMS IIPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne ¢pu3nku Ha ypoBHE OCHOBHOTO 00IIEro 00pa30BaHUs HAMpPaBICHO HA

JOCTUKEHUE JIMYHOCTHBIX, METANpPEAMETHBIX U MPEAMETHBIX 00pPa30BaATEIbHBIX
pe3yIbTaTOB.

B pesynbrare uzydeHus: pu3MKU Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHUsl y

oOyyaromerocss OyayT cQOpMHUPOBaHBI CIEAYIOIIUE JUYHOCTHBIE pE3yJIbTaThl B
YacTu:

1) naTpHMOTHYECKOT0 BOCIIMTAHUS:

— TPOSIBJICHUE MHTEpPECa K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
bu3nUecKoil HayKH;

— I[EHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUUCKUX YUEHBIX -(DU3UKOB;

2) rpamJaaHCKOro M IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

— FOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYKJCHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUXKECHUM
busuky;

— OCO3HAHHME BAXHOCTH MOPAIHLHO-dTUYECKUX MPHUHIUIOB B JEATEIBHOCTU
YUY€HOTI0;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

— BOCTIPUSTHE AICTETUYECKUX KaueCTB (DU3MYECKON Hayku: €€ TapMOHHYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHUSA:

— OCO3HAHHWE I[IEHHOCTH (PU3NYECKOW HAyKH KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHPA, OCHOBBI PA3BUTHUSI TEXHOJOTHM, BaXKHEHIIEW COCTABIISIOLIECH
KYJIbTYPBI,

— pa3BUTHE HAYyYHOW JIFOOO3HATENBHOCTH, HHTEpeca K HCCIIEA0BATEIbCKON
JeATEIIbHOCTH;

5) dpopmupoBaHus KyJbTYPbI 310POBbSl M 3MOIHOHAJIBHOI0 0JIATONOJIyYHA:
— OCO3HaHue IIeHHOCTH Oe3omacHoro o0pa3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBUi O€30MacHOrO TIOBEJICHHUS Ha
TPAHCIIOPTE, Ha JOpOTax, C AJICKTPUYECKUM U TEIJIOBBIM OOOpYy/JIOBaHHUEM B
JIOMAIITHUX YCIIOBHSIX;

— c(hopMHUPOBAHHOCTH HaBbIKA pedIeKCHHU, TPU3HAHUE CBOETO IpaBa Ha OIIUOKY
Y TAKOTO K€ MpaBa y IPyroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— AaKTHMBHO€ YYacTHE€ B pEIICHWU TMPAKTUYECKUX 3a1ad (B paMKax CEeMbH,
oOpaszoBaTeILHON OpraHu3alliu, ropojia, Kpas) TEXHOJOTHYECKON U COIMaIbHOM
HaIpaBJIeHHOCTH, TPEOYIOIIMX B TOM YUCIIE U PU3NYECKUX 3HAHMIM;

— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Npodeccuid, CBI3aHHBIX C (PU3UKOM;



e 7)3K0JOrHY€CKOr0 BOCIIUTAHUA:

e — OpHEHTalMsl Ha NPUMEHEHUE (U3NYECKUX 3HAHMM Ul pelIeHus 3aaady B
o0nacTh OKpyXarolled cpenpl, IJIaHUPOBAHUS TIOCTYNIKOB M OLIEHKH HX
BO3MOYKHBIX ITOCJIEICTBUM JIJIS1 OKPY KAIOIIEH CPEIbI;

e — OCO3HaHUE TIJO0AIBHOTO XapakTepa 3KOJOTMYECKUX NpoOieM M IMyTew ux
peuieHus;

e 8) amanTamMm K M3MEHAIIIUMCH YCJOBMAM COLMAJBHON M INPHPOSHOM
cpeabl:

e — IOTPEOHOCTH BO B3aWMOJIECHCTBUH MIPH BBIIOJIHEHUN UCCIEIOBAaHUM U IPOEKTOB
(u3nYECKOIl HAalIPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTUX;

e — TIIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYIO
NEATEIIBHOCTD;

e — MOTPEOHOCTH B (JOPMUPOBAHUU HOBBIX 3HAHUHU, B TOM 4ucliie (HOPMYIUPOBATH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

e — OCO3HaHuE Je(UUUTOB COOCTBEHHBIX 3HAHUMN M KOMIETEHTHOCTEN B oOjacTu
busuky;

e — IJJAHUPOBAHHUE CBOETO PAa3BUTHUA B MPUOOPETEHNN HOBBIX (DU3UUECKUX 3HAHUN;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBIABISATH B3aUMOCBSI3U MPHUPO/bI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e — OLEHKAa CBOMX JCHUCTBUM C YYETOM BIIMSHUSA Ha OKPYKAIOUIYK Cpeny,
BO3MOYKHBIX [JI00AbHBIX OCIEICTBUM.

METAINPEIAMETHBIE PE3YJIBTATDBI

B pesynbrate ocBOCHUS MpOrpaMMEbl 10 (U3MKE HAa YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOywatomerocs OyayT chOpPMHpPOBAaHBI  MeTamnpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEpPCAJIbHBIC YUeOHBIC EHWCTBUS,
KOMMYHUKATHUBHBIC ~ yHUBEpPCAJIbHBIC  y4YCOHBIC  JICHCTBHS,  PETYJISATHBHBIC
YHUBEpCaIbHbIC YUCOHBIE TCUCTBUS.

Ilo3HaBaTeqbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble JJoruyecKkue 1eMCTBUA:

e BBIBISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIC TMPU3HAKK OOBEKTOB
(ssBIEHUN);

e YCTAHABIWBAaTh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHUS JIs
000011IeHNs U CPAaBHEHUS,

e BBIABIATH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B pacCMaTpUBAcMBIX (akTax,
JTAHHBIX ¥ HAOJIFOACHUSX, OTHOCSIINXCS K (DU3UUESCKUM SIBICHUSM;

e BBISBIATh NPUYMHHO-CJICICTBEHHBIE CBS3W TMPU H3YUYCHUH (HUINUECKUX
SIBJICHUI W MPOILIECCOB, JI€JaTh BBIBOJbI C UCIOJb30BAHUEM JICNYKTUBHBIX U



WHAYKTHBHBIX yMO3aKJIFOUCHUN, BBIIBUTATh THIIOTE3BI O B3aUMOCBSI3IX
(u3HUeCKNX BEINYNH;

CaMOCTOSITEIIbHO BBIOMPATh CHOCOO pelleHUs yueOHOM (U3NUecKoi 3anaun
(cpaBHCHHME  HECKOJBKMX  BapuUaHTOB  pEIICHHs, BBIOOp  HaumOoJiee
MOJIXOJIATIECTO ¢ YIETOM CaMOCTOSTEIHHO BBIICIICHHBIX KPUTEPHEB).

ba3oBble nucciienoBare/bCKHe AeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHI KaK UCCIEA0BATENBCKUI HHCTPYMEHT ITO3HAHUS;
IPOBOJHTH IO CAMOCTOSATENBHO COCTABJIECHHOMY ILJIAHY OIIBIT, HECIIOKHBIN
bu3MUecKuil  SKCIEPUMEHT, HeOOJbIIOe HCclieoBaHuE (U3UUECKOTO
SBJICHUS;

OLICHHMBATh Ha PUMEHUMOCTD U JIOCTOBEPHOCTh MH(OPMALINIO, TOTYICHHYIO
B XO/I€ UCCJIEIOBAHUS NN IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOPMYIHpPOBaTh OOOOILIEHUS U BBIBOABI MO pe3yibTaTaM
IPOBEAEHHOIO HAOIOIEHUS, OIBITA, UCCIIEIOBAHNUS;

MIPOTHO3UPOBATh  BO3MOXKHOE  JAJIbHEWIIEe  pa3BUTHE  (PUBMYECKHX
MIPOLIECCOB, a TaK»K€ BBIABUTAThH MPEAMON0KEHHUSI 00 MX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanmueii:

NPUMEHSTh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI W 3alpOChl MPHU TMOUCKE U
orOope HMH(QOpPMalUUK WM JaHHBIX C YYETOM MPEAJIOKEHHOW y4eOHOH
dbuznyeckoi 3a1a4u;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh HHGOPMAIUIO
Pa3IMYHBIX BUIOB U (YOPM IMpEICTaBICHMUS;

CaMOCTOSATENIbHO  BBIOMpaTh  ONTUMaJbHYI0  (QOpMy  MpeACTaBICHUS
MH(}OpMaAMKU U WIUTFOCTPUPOBATH pelIaeMble 3aa4l HECIO0KHBIMA CXEMaMH,
TuarpaMMaMu, UHOM TpaduKoil U UX KOMOMHAIUSIMHU.

KoMMyHuKaTHBHBIC YHHUBEpPCAJIbHbIE y4eOHbIe 1eHCTBUS:

B XxojAe OOCYXJeHHs y4eOHOTO Marepuaja, pe3yJbTaToB JIa0OPATOPHBIX
paboT U MPOEKTOB 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMOW TeMbl U
BBICKA3bIBaTh MJICM, HAIICJICHHBIE HA pelIeHHE 3aJaud U TOIACpKaHUe
Oaro>keyIaTeIbHOCTH OOIIEHNS;

COTIOCTAaBIISATh CBOM CYXKJEHUS C CYXKICHUSMHU JAPYTHX YYaCTHUKOB JTUAJIOTa,
0OHapy»XKMBaTh Pa3IU4YUe U CXOJICTBO MO3UIIUN;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

nyOJIMYHO TIPEACTABIATh PE3YJIbTAThl BBIMOJHEHHOTO (PU3MYECKOTO OMbITA
(3KCcTIepUMEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIANBUIYATbHON
pabOThI PU PEIICHUH KOHKPETHOW (PU3NUYECKON TPOOIEeMBbI;

MPUHUMATH 1IEJIM COBMECTHOM JESATEILHOCTH, OPTraHW30BBIBATh JEUCTBUS 11O
e€ MOCTIKCHHIO: PaCIpeAesiaTh POJH, 00CY)AaTh MPOIECCHl M PE3YIbTAThI
COBMECTHOM paboThl, 000011aTh MHCHHSI HECKOJIBKUX JIFOJICH;



BBIIIOJIHATh CBOIO 4YacTh palOOThI, TOCTUIas Kadye€CTBEHHOI'O pe3yJbTara I10
CBOEMY HAIPABJICHUIO U KOOPAUHUPYS CBOU IEUCTBUS C APYTMMH YJICHAMH
KOMAaHJIbI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa B OOMMHA NPOAYKT MO KPUTEPHM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YUaCTHUKAMHU B3aMMOJICHCTBHSL.

PerynsiTuBHbIE YHHBepPCcaJbHbIe YueOHbIe 1elCTBUSA

CaMoopraHn3aunﬂ:

BBISIBJISITH IIPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUAX, TPEOYIOMHUX IS
peuieHus GU3NYECKUX 3HaAHUH;

OpPUEHTHUPOBAThCA B  PA3IMYHBIX  MOAXOJAX  MPUHATHA  pPELICHUH
(MHAMBUAYAIbHOE, NPHUHATHE PEIICHWs B Tpynmne, MPUHATUE peuIeHUuR
rpymnmoin);

CaMOCTOSITENIbHO COCTAaBJIATh AJTOPUTM pEUIeHUs] (PU3NYECKON 3aJayd WU
IUIaHa HCCJIENOBAaHUS C Y4YETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MPEAJIaraéMble BAPUAHTHI PELLICHUN;
JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U Ipeiararh IJlaH €€ NU3MEHEHHS,
OOBSCHATh  NPUYMHBI  JOCTHXKEHHUS  (HEAOCTH)KEHHS)  PE3YyJbTaTOB
NEeSTEeIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(pu3MYECKOro Uccae0BaHus WIH MIPOEKTa) HA OCHOBE HOBBIX 0OCTOSITENIbCTB,
U3MEHUBIINXCA  CHUTyallMif,  YCTAHOBJIEHHBIX  OIIMOOK,  BO3HHUKIIMX
TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUThb ce€0s1 HA MECTO JPYroro 4ejoBEKa B XOJ€ CIOpa WM JUCKYCCUHU Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
OpU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPH pelleHUuH (PU3NUECKHX 3a/1a4 WU B
YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydeHus B 7 Kjaacce MpeaMETHBIC pe3yIbTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHUSA: (PU3MUECKHE U XUMUYECKUE SIBJICHUSI, HAOJI0IEHUE,
AKCIIEPUMEHT, MOJI€lb, TMIOTE3a, CAUHUIBI (U3MUECKUX BEIMYHMH, aTOM,
MOJIEKYJIa, arperaTHble  COCTOSIHMSL ~ BemlecTBa  (TBEpHOE,  KUJKOE,
razoo0pa3Hoe), MEXaHUYECKOE JIBIXKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE,
NpSIMOJIMHEMHOE), TPAeKTOpHUs, pPaBHOJCHCTBYIOIIAs cuia, aeopmarus
(ympyrasi, TIacTU4ecKas ), HEBECOMOCTbh, COOOIIAIOIINECs COCY/IbI;



pasnuuath sBiaeHUs (AUQQy3us, TEMIOBOE IBUKEHUE YACTHI] BEIIECTBa,
PaBHOMEPHOE  JBWKECHME,  HEPABHOMEPHOE  JBW)XXEHWE,  MHEpLus,
B3aHMOJICICTBUE TEJ, PAaBHOBECUE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCBIO
BpalllcHUs1, Iiepeada JAaBJIeHUsT TBEPABIMU TEJIAMU, KUAKOCTSIMU U Ia3aMu,
atMoc(epHOE J[aBlieHHE, IUIaBaHHE TeJ, MPEBpAICHUs MEXaHUYEeCKOU
SHEPIruy) MO ONMCAHUIO UX XApPAaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMIUX JaHHOE (PU3UUYECKOE SBICHUE;

pacno3HaBaTh  MPOSIBJICHUE  M3YYEHHBIX  (PU3NYECKUX  SIBIICHUA B
OKpY>KalollleM MHUpe, B TOM 4ucle (PU3MYECKUe SBICHUS B MPUPO/IE:
IIPUMEPBl JBWKECHUS C PA3JIMYHBIMM CKOPOCTSMM B JKMBOM M HEXKHBOU
IpUpOsE, HEUCTBUE CHIBI TPEHHUS B MPUPOAE M TEXHUKE, BIIASIHUE
aTMoc(epHOro JaBJIEHUs HA XKUBOW OpPraHM3M, IUIaBaHHUE PbIO, pbluard B
TEJIe YeJIOBEKa, MIPU 3TOM IEPEBOJAUTH NMPAKTHUECKYIO 3a/ady B y4eOHYIO,
BBIJIETISITh CYILIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBJICHUN;
ONKCHIBATh M3YYEHHBbIE CBOMCTBA T€ld W (PU3UUECKHUE SIBICHMS, UCIONb3YS
(u3nueckre BeIMUYUHBI (Macca, 00BbEM, MIIOTHOCTh BEIIECTBA, BPEMS, MyTh,
CKOpPOCTb, CpeAHss CKOPOCTb, CWJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tela,
CWJIa TPEHHUs, AaBieHue (TBEPIOTO Teja, KUAKOCTHU, Ta3a), BHITAIKHUBAIOIIAs
cuia, MeXaHuuyeckas padoTa, MOILHOCTb, IUIEYO CHUJbI, MOMEHT CHJIbL,
KO3(QUIIMEHT TMOJE3HOr0 JCHCTBUS MEXAHM3MOB, KHHETHYECKas U
MOTEHIMANbHAsl JHEpPrusi), MNpU ONUCAHUU TNPABUIBHO TPaKTOBATh
(u3UYECKUl CMBICIT MCTIONIb3YyEMbIX BEIMYUH, UX 0003HAUEHUS U €IUHUIIbI
(¢u3znyecKkux BEIMYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOLIUE JaHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYUH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3UUYECKUE SBJIEHUS U IPOLECCHI,
UCIIOJIb3Ysl TpaBWJIA CJIOXEHUsS Cui (BIIOJIb OAHOW MpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUIO paBHOBecus pbluara (0sioka),
«30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHWYECKOW DHEPTUU,
Opy 3TOM J1aBaTh CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA M 3alMChIBATH €r0
MaTeMaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UUECKHE SBJICHUS, MTPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTyalHUl NPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JOTMYECKHX
miaroB ¢ omnopod Ha 1—2 W3y4YEHHBIX CBOMCTBAa (U3UUECKUX SBIICHUI,
(Pu3nYeCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7auu B 12 neicTBUS, UCHOIB3Ys 3aKOHBI U (HOPMYJIHI,
CBA3BIBaIOLME (PU3MUECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/laul
3aMUChIBaTh KPATKOE YCIIOBUE, MOJCTABIATh (PU3MYECKHE BEIWYUHBI B
GopMynbl ¥ TPOBOAUTH PACUYETHI, HAXOAUTh CIPABOYHBIC JIaHHBIC,



HEOOXOJIMMbIE  JIJI1  pelIeHUs]  3ajay, OIEHUBAaTh PEATHUCTUYHOCTh
MOJIy4eHHOUW (PU3NUECKON BETUYHHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXHO PEIIUTh MpPU  [OMOIIU
(Gu3HUEeCKUX METOJ0B, B ONMMCAHUM HCCIICIOBAHUS BBIICIATH MPOBEPSEMOE
MPEANONIOXKEeHHE (TUIIOTE3Y), pa3IudaTh U UHTEPHPETUPOBATH MOJTYUYEHHBIN
pe3yJibTaT, HaXOJUTh OIIMOKKM B XOJE OIMbITa, JAENaTh BBIBOJBI IO €ro
pe3yibTaTam;

IIPOBOJUTH OIBITHI IO HAOMIOACHUIO (DU3UUECKUX SBJICHUNA WIH (DU3UUECKUX
CBOUCTB Tel: (opMylIHMpoBaTh MPOBEpPSEMbIC MPEINOI0KEHHS, COOUpaTh
YCTAHOBKY W3 MPEJI0KEHHOTO OOOPYJIOBaHMS, 3alUChIBATh XOJ OIbITA U
(bopMyIMpPOBaTH BHIBOIBI;

BBITIOJIHATD MPSAMbIC U3MEPEHUSI PACCTOSIHUS, BpEMEHHU, MacChl Tela, 00bEMa,
CWIbl U TEMIIEpaTypbl C HCIIOJIb30BAHUEM AaHAJIOTOBBIX M IU(PPOBBIX
npuOOpoOB, 3aMHUChIBaTh IOKAa3aHUs MNPUOOPOB ¢ YYETOM 3aJlaHHOMN
a0COJIIOTHOM MOTPEMIHOCTH U3MEPEHHI;

MPOBOAUThL UCCIICIOBAHUE 3aBUCHUMOCTH OAHOW (DU3NUYECKOW BEIUYUHBI OT
JIPYrol ¢ UCIOJIb30BAHUEM TMPSIMBIX HW3MEPEHUM (3aBUCUMOCTH IIYTH
PAaBHOMEPHO JBHKYILErOCs Tela OT BPEMEHU JABUKECHHS TENa, CHIIBI TPEHUS
CKOJIBKEHUs] OT Beca Tella, KayecTBa OOpaOOTKH IOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOMAAU CONMPUKOCHOBEHUS TEJ, CHJIbI
YIOPYTrOCTU OT YJJIMHEHUS TPYKUHBI, BBITAIKUBAIOUIEH CHUJIBI OT 00bEMa
NOTPYKEHHON YaCTH TeJla U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO TOTPY>KEHO TeNl0, YCIOBUM
MJIaBaHUsl TeJ, YCJIOBUM paBHOBECHs] pblyara U OJIOKOB), y4acTBOBaTh B
MJIAHUPOBAHUM YYEOHOTO MCCIIeI0BaHUs, COOUPATh YCTAHOBKY U BBIMIOJIHSTH
U3MEpPEHHUs, CIIeaysl TPEMIOKEHHOMY IUIaHy, (DUKCUPOBATh pPE3yJIbTAThI
MOJIyYCeHHOW 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUJC IPEIJIOKEHHBIX
TaOJMIl U TPaPUKOB, JA€JIaTh BHIBOBI IO PE3yJIbTaTaM UCCIICI0BAHMUS;
MPOBOAUThL KOCBEHHbIC W3MEpPEHUS (DU3NUYECKUX BEIUYUH (IIOTHOCTh
BELIECTBA KUJAKOCTH U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIbKEHHUS, JaBJICHUE
BO3/yXa, BBITAJKHUBAIONIAS CUJIa, JCUCTBYIOIIAas Ha MOrpyKEHHOE B
KUIAKOCTH TEJI0, KOAPHUIIMESHT TOJIE3HOTO JAEHUCTBUS MPOCTHIX MEXAHU3MOB),
ciaenayst TPEIJIOKEHHOW MHCTPYKIMU: TIPU  BBINOJHEHUU HU3MEPEHUI
cOOMPATh IKCIMEPUMEHTAIBHYIO YCTAHOBKY U BBIYHMCIISITH 3HAUEHUE UCKOMOM
BEJIMYWHBI;

coOmro/1aTh TpaBUiIa TEXHUKH 0€30MacHOCTH Mpu paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHITUIILI ICHUCTBUSI TPUOOPOB U TEXHUUYECKUX YCTPONCTB: BECHI,
TEPMOMETp, JUHAMOMETp, COOOIIAIIIUECS COCYAbl, OapoMeTp, pblyar,
MOJBUKHBIN 1 HETIOJIBH>KHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTB;



XapaKkTepU30BaTh  MPUHIUMBl  JACHCTBUS ~ M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HX omnucaHus (B TOM YHUCIHE:
HNOJUIMITHUKY,  YCTPOMCTBO  BOJONPOBOJA, THMIpaBIMYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, MOPILIHEBOI HACOC, apEOMETP), UCIIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3WYECKUX SIBICHUN W HEOOXOAMMBbIE (PU3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANUTH MPUMEPHI (HAXOIUTh MH(OPMALIMIO O MPUMEPaAX) MPAKTUIECKOTO
UCIOJb30BaHUS  (PU3MYECKMX 3HAHUH B IOBCEAHEBHOM JKU3HHU JJIA
oOecnieueHrs 0€30MaCHOCTHU MPHU OOpaIllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBaMH, COXpAaHEHUS 3I0POBbs M COOIOICHUS HOPM IKOJIOTUYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

OCYIIECTBIISAITh OTOOp HCTOYHUKOB uHpopmauuu B HHTepHere B
COOTBETCTBUM C 3aJJaHHBIM IOHCKOBBIM 3alpOCOM, Ha OCHOBE HUMEIOLIUXCS
3HAaHUH M TOyYTEM CpPaBHEHHUS Pa3jIMYHbIX MCTOYHUKOB  BBIJCIATH
uH(POpPMaIIMIO, KOTOpas SBIAETCA TPOTUBOPEUMBON MM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh IPHU BBHINOJHEHUHM Y4Y€OHBIX 3aJaHUIl HayYHO-TOIYJIPHYIO
JIUTEpaTypy (PU3MUECKOro COAEp KaHUs, CIPABOYHBIE MaTepUaibl, PECYpPCHI
cetu  UHTepHer, BmameTe NOpuéMaMu = KOHCIIEKTHPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIUU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHHMKOB HWHGOpMAIMK (PU3NUECKOTO COACpP)KAHUSA, B TOM
quclie MyOIMYHO JieaTh KpaTKUe COOOILEHUsI O pe3yJsibTaTaX MPOEKTOB WU
y4eOHBIX HCCIENOBAaHUM, NMPHU 3TOM TPaMOTHO HCIOJIB30BaTh H3YYCHHBIN
NOHSATUMHBIN — ammapar Kypca (U3HKH, COMPOBOXKIATh BBICTYIJICHHUE
MIPE3CHTALUEN;

OpU BBIMNOJHEHUHM Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUN pacHpenessTh
00s3aHHOCTH B TpYIIE€ B COOTBETCTBUM C IIOCTABJIECHHBIMU 3aJa4aMH,
CIIEIUTh 32 BBHINOJHCHWEM IIJlaHa JIEHCTBUH, aJeKBaTHO OIICHUBATH
COOCTBEHHBI  BKJIaJA B  JACITENBHOCTb  TPYMIbI,  BBICTPAaWBATH
KOMMYHHMKATUBHOE B3aMO/JICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoniy oOydenus B 8 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHHUIA:

VCTIOJIb30BAaTh ITOHATHS: MAacca U PasMeEpPbl MOJIEKYJ, TEIJIOBOE JIBUIKCHUE
aTOMOB M MOJIEKYJI, arperarHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
amop(HbIe Teya, HACBIIIEHHBIN U HEHACHIIICHHBIN Map, BIAKHOCTh BO3/yXa,
TeMIIepaTypa, BHYTPEHHSSI SHEPIUs, TEIUIOBOW JBUTATElNb, 3JIEMEHTAPHBIN
DJIEKTPUYECKUN 3apsifl, DIEKTPUYECKOE I10JI€, ITPOBOJAHUKNA U IUDIIEKTPUKH,
ITOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T0JIE;

pazinyath SBJIEHUS (TEIUJIOBOE pacHIMpPEeHUE M CKaThe, TeIlonepeaaya,
TEIUIOBOE PABHOBECUE, CMAYMBAHUE, KAlWJUIAPHBIE SIBJICHUS, HUCIIAPEHHUE,



KOHJIEHCAlUsA, IUIaBJIEHUE, KpUCTauM3auus (OTBEpAECBAaHUE), KHUIICHHE,
Teruionepeaaya (TermIonpoOBOAHOCTb, KOHBEKIIMS, U3yUYEHHUE), HIEKTPU3aLUs
TEJI, B3aUMOJCHCTBUE 3apsiioB, ACHCTBUS DJIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JEWCTBHE MarHWTHOIO IMOJISI Ha
MIPOBOJTHUK C TOKOM, 3JEKTPOMArHUTHAs HMHAYKLHS) IO OIMCAaHUIO HX
XapaKTEPHBIX CBOWCTB W HAa OCHOBE OMNBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
duznyecKoe sSBICHUE;

pacrno3HaBaTb  IPOSIBICHUE  W3YYEHHBIX  (U3MUECKUX  SBJIICHUH B
OKpYy)XalollleM MHpEe, B TOM 4HCIe (PU3UYECKHE SBJICHUS B IPUPOLE:
MTOBEPXHOCTHOE HATSHKEHUE W KalWUISIPHBIE SIBJIEHUS B PUPOJIE, KPUCTAILIBI
B mnpupojae, uznyudenue ConHia, 3aMmep3aHue BOAOEMOB, MOPCKUE OpH3bI,
oOpa3oBaHH€ pOCHI, TyMaHa, WHEs, CHEra, 3JEKTPUUECKHUE SBJICHHUS B
atMocepe, FIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE I0JIE 3eMJIH,
Apelid moJrocoB, pojib MAarHUTHOTO MOJIA JJI JKM3HU Ha 3emJie, MOJISIPHOE
CUSIHUE, [IPU ATOM NEPEBOJIUTH MPAKTHUECKYIO 33a/1auy B y4€OHYIO, BBIIECIATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHUM;

ONUCHIBaTh W3YYEHHbIE CBOMCTBA T€I U (PU3NYECKUE SBIICHUS, HUCIONb3Ys
(u3nyeckue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI 3HEPIUs, KOJIUYECTBO
TEIJIOTHI, y/IeJIbHAsA TEIIOEMKOCTh BEIIECTBA, YEIbHAs TEIJIOTA IJIABJICHNUS,
yZAelbHAas TeroTa napooOpa3oBaHusl, yIeabHas TEIIOTa CrOpaHus TOILIMBA,
KO3 PUIIMEHT MOJIE3HOr0 ACHCTBUS TEIUIOBOM MAalllMHBbI, OTHOCHUTEIbHAs
BJIQXXHOCTh BO3/lyXd, JJIEKTPUYECKUHN 3apsiyl, CWIA TOKa, 3JIEKTPUYECKOE
HaIpsDKEHUE, CONPOTHUBIIEHHE IPOBOJHUKA, YAECJIBHOE CONPOTUBIICHUE
BEILIECTBA, pab0Ta W MOILIHOCTb 3JEKTPUYECKOr0 TOKa), MPU ONUCAHUU
MpPaBUJIBLHO TPAKTOBATh (PU3UYECKHI CMBICT MCHOJb3YEMbIX BEJIUYMH,
0003HAaUeHUsS W E€IUWHHUIBI (PU3UYECKUX BEIMYMH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMH,
CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH;
XapaKTepHU30BaTh CBOWCTBA Tel, (U3HYECKUE SBJICHHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE€ TIOJOXKEHUS MOJIEKYJISIPHO-KUHETUYECKON Teopuu
CTPOEHHUS BEIIECTBA, MPUHLUII CYNEPIO3UIMK MOJeH (HAa KadyeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUs 3apsna, 3akoH Oma Ui yyacTKa LEIH, 3aKOH
Jxoyns—JIenua, 3aKkoH COXpaHEHUs! SHEPTHUH, MPU ITOM JaBaTh CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3alIMCHIBATH €0 MATEMATUYECKOE BBIPAKEHUE;
OOBACHATH (PU3MUECKUE TMpOILIeCChl U CBOWCTBA T, B TOM YHCIE€ U B
KOHTEKCTE CHUTyalud NPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIAThH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOrMYECKHUX
miaroB ¢ onopod Ha 1—2 W3y4YEHHBIX CBONCTBAa (U3UYECKUX SBIICHUI,
(u3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemath pacu€THble 3a7a4d B 2—3 JIEHCTBUS, UCIOIB3Ys 3aKOHBI U (HOPMYIIBI,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a yCIIOBUS 3aJauu



3alUChIBATh KPATKOE YCJIOBUE, BBISBISATh HEAOCTATOK JAAHHBIX JJISl PEIICHUS
3a/1auu, BbIOMpATh 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE NIl €€ pEeIICHUs,
IPOBOJUTH Pacu€Thl U CPaBHUBATH IMOJYYEHHOE 3HaueHHE (U3ndecKon
BEJINYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBath NOPOOJEMBI, KOTOPHIE MOXHO PEIIUTh MPU [OMOIIU
(GU3UYECKUX METOJIOB, HCIOJIb3Yysl OIKMCAHWE WCCIICIOBAHUSA, BBIICIATh
MpOBEPSIEMOE  MPEINOJOKEHHE, OLEHMBAaTh MPABWIBHOCTh  MOpPSAJIKA
IPOBEJECHUS UCCIIEIOBAHUS, JENATh BBIBO/IbI;

IPOBOJUTH OIBITHI IO HAOMIOACHUIO (DU3UUECKUX SBJICHUNA WIH (DU3UUECKUX
CBOMCTB TeJ (KanuJUISIPHBIE SIBJICHUSI, 3aBUCUMOCTD JIABJICHUS BO3/lyXa OT €0
00bEMa, TemrepaTypbl, CKOPOCTH Tpoliecca OCThIBAaHUS W HarpeBaHUs MpPU
U3ITyYeHUH OT IBETa M3JIydarouiei (IOTrIoaroliei) MOBEpXHOCTH, CKOPOCTh
UCIIAPEHHUs BOJBI OT TEMMEPATYPhI KUJIKOCTH U IUIOAAN €€ MOBEPXHOCTH,
ANEKTpU3alusd TeJl W B3aUMOJIEWCTBUE  DBJIEKTPUYECKUX  3apsAJIOB,
B3aMMO/JICHCTBUE TOCTOSIHHBIX MarHWTOB, BU3yalW3allksl MarHUTHBIX MOJEH
MOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO TMOJIsl HA TPOBOJIHUK C TOKOM,
CBOKCTBA AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATENS TIOCTOSSHHOTO TOKA):
dbopMyIMpOBaTh MPOBEPSIEMbIC MPEANOIOKEHUS, COOMpaTh YCTAHOBKY W3
MPEI0)KEHHOTO 000PY/I0BaHMS, OMUCHIBATH XOJ OMbITa U (HOPMYIUPOBAThH
BBIBO/IbI;

BBITIOJTHATH MPSMbIE U3MEPEHUSI TeMIEpPaTypbl, OTHOCUTEIHHON BIaXHOCTH
BO3/lyXa, CHJIbl TOKAa, HANpSKEHUS C HCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATUYMKOB (DU3MYECKUX BEJIMYHMH, CPABHUBATh PE3YJIbTAThHI
M3MEpPEHUN ¢ y4ETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

MPOBOAUTH UCCIICIOBAHUE 3aBUCHUMOCTH OAHOW (DU3NYECKOW BEIUYUHBI OT
OpYyrol C  HUCHOJIb30BAHMEM  NPSIMBIX  HM3MEpPEHHl  (3aBUCHUMOCTh
CONPOTHUBJIEHUS MPOBOJHUKA OT €T0 JJIMHBI, TJIOMIAIN MONEPEYHOTO CEUCHHUS
U YJEJIbHOIO CONPOTHUBJICHUSI BELIECTBA MPOBOAHUKA, CUJIbI TOKA, UAYILETO
yepe3 MPOBOJHUK, OT HANPSHKCHUST HAa MPOBOJHHUKE, HCCIECIOBaHUE
MOCJIEIOBATEILHOTO M TMApaUICIbBHOTO  COCIUHEHHM  MPOBOJAHUKOB):
MJIAHUPOBATH UCCIIEIOBAHNE, COOMPATh YCTAHOBKY U BBITIOJHITH U3MEPCHUSI,
cienysi TPEIJIOKEHHOMY IIaHy, (DUKCHUPOBATh PE3yJIbTAaThl IMOTYyYEHHON
3aBUCUMOCTH B BHUJE TaOIMI[ U rpadUKOB, JeJaTh BBIBOJBI IO pe3yJibTaTam
UCCIIEIOBAHUS;

MPOBOJNTh KOCBEHHBIC W3MEpPECHHUS (PU3NUeCKux BeMMUUH (yIeJbHas
TEMI0EMKOCTh BEIIECTBA, COMPOTUBIICHUE MPOBOJIHNUKA, pad0Ta M MOIIHOCTD
AIEKTPUUECKOTO TOKQ): MJIAHUPOBATH U3MEpEHUS, coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIEays TPEIJIOKEHHOW HMHCTPYKIUH, U
BBIYUCIISITh 3HAUCHUE BEJIUUHHBI;

coOMI0/IaTh TIpaBUJIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM,;



XapaKTepU30BaTh  MPUHIUIBI  JCUCTBUS  W3YYEHHBIX  MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha MX OMHCAHMS (B TOM YHUCIE: CUCTEMA
OTOIUJICHUSI JIOMOB, TUTPOMETp, MapoBas TypOHWHA, aMIIEpMETpP, BOJIBTMETP,
CUETUMK DJIGKTPUYECKOW DSHEPIHM, DJIEKTPOOCBETUTENbHBIE MPHUOOPHI,
HarpeBaTesbHbIE AIEKTPONPUOOPHI (npumepsl), AIEKTPUUECKHUE
MPEAOXPAHUTEINHN, IEKTPOMArHUT, 3JIEKTPOABUIATENb MOCTOSHHOTO TOKa),
UCIIONIBb3YSl 3HAHUS O CBOMCTBaxX (PU3MUECKHX SIBICHUM U HEO0OXOIUMBIC
du3nyuecKkre 3aKOHOMEPHOCTH;

pacro3HaBaThb NPOCTbIE TEXHUYECKWE YCTPOMCTBA W HM3MEPUTEIIbHbBIC
MPUOOPHI TI0 CXEMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEpPMOC, TCHUXPOMETP, TUTPOMETp, JBUraTellb BHYTPEHHEro CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUUYECKHX LENerd ¢
MOCJIEIOBATENbHBIM U IapajuICIbHBIM COECIUHEHHEM 3JIEMEHTOB, pa3iauyast
yCIIOBHBbIE 0003HAYEHHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETEeil;

MPUBOAUTH MPUMEPHI (HAXOIUTh MH(OPMALIMIO O MPUMEPaX) MPAKTUUECKOTO
WCTIONB30BaHUA (PUBMYECKUX 3HAHUW B TOBCEAHEBHOW IKWU3HU  JUIS
oOecnieueHus 0€30MaCHOCTHU MPHU OOpallleHUuH ¢ MpUOOpaMu U TEXHUUECKUMHU
yCTPOMCTBAMHU, COXPAHEHHUSI 3JOPOBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

OCYLIECTBIIATH MOUCK HH(POpMaLIUK (PU3HUECKOro coqepkanus B UHTepHere,
Ha OCHOBE HMEIOIIMXCS 3HAHUW W MYTEM CpPaBHEHUS JOMOJHUTEIbHBIX
MCTOYHUKOB BBIJICIATh WH(MOPMAIUIO, KOTOpas SIBISETCS MPOTUBOPEUMBON
WJIM MOXKET OBITh HEJIOCTOBEPHOM;

WCIIOJB30BaTh TMPHU BBIMOJHEHUM YYEOHBIX 3aJlaHUN HAyYHO-TIOMYJISIPHYIO
JTUTEPATYpy (PU3NYECKOTO COAEpKaHUs, CIIPABOUYHbIE MaTe€pHalbl, PECYPCHI
cetu VHTepHeT, BHageTb NOpUEMaMHU  KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHbIE MHCHbMEHHBIE U KpPAaTKUE YCTHBIE COOOIIEHUS,
0000mass uUHpOpMAIUI0O K3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO
coJiepKaHusl, B TOM YHCJIE MyOJIMYHO MPEACTABIATh Pe3yJIbTaThl MPOEKTHON
WJIM WCCJIEIOBATENbCKON ESTEIbHOCTH, MPU 3TOM IPAMOTHO HUCIIOIb30BaTh
W3YUYEHHBI TOHATUWHBIA  ammapar Kypca (U3HKH, COMPOBOXKIAThH
BBICTYILJICHUE MPE3CHTALME;

IpU  BBINOJHEHUHU YUYEOHBIX TPOEKTOB W HCCIEAOBaHUN (PU3NUECKUX
IPOLIECCOB  paclpeAesisaTh OOS3aHHOCTM B TPYyNIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33Jja4aMU, CJICAUTh 3a BBINOJHEHUEM IUIaHA JIEUCTBUUA U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OIEHWBAaTh COOCTBEHHBINM BKIA] B
NEATEeNIbHOCTh TPYMIbI, BHICTPAUBATh KOMMYHUKATUBHOE B3aWMO/ICHCTBUE,
MPOSIBIISIS TOTOBHOCTH pa3peiniatb KOH(MIUKTHI.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo yacoB

Ne HaumeHnoBanue pasnenos u

n/n TeM MpPOrpaMMBbl Bcero
padoThI PadoThI

KontposabHbie IIpakTHyeckue

DJieKTpoHHbIEe (I (ppoBHIE)
o0pa3oBaTesIbHbIE pecypehbl

Paznea 1. ®usuka u e€ posib B NIO3HAHMHN OKPY KAIOIIEro MHUpPa

11 ®du3suka - HayKa o 5 bubnmoreka [JOK
' IPUPOJIE https://m.edsoo.ru/7f416194
bubmuorexa [JOK
12 Du3HHECKHE BemH bl 2 05 https://m.edso0o.ru/7f416194
EcTtecTBeHHOHAYUHBIH bubmumoreka [IOK
1.3 2 1
METOJI II03HAHUS https://m.edsoo.ru/7f416194
Utoro no pazneny 6

Paznea 2. [lepBoHauyanbHble CBeleHHS O CTPOEHHMH BellecTBa

2.1 CrtpoeHue BeniecTBa 1

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

JIBr>xeHue u

2.2 B3aNMOEUCTBUE YACTHUI] 2 1
BEIIECTBA
ArperaTtHble COCTOSTHUS
23 P 2 1
BEIIECTBA
Hroro no pazneny )

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

Paznen 3. /IBukenne u B3auMo/ieiicTBue e

31 Mexanundeckoe 3 bu6mmoreka [IOK
' JIBUKEHUE https://m.edso00.ru/7f416194
Huepuus, macca, bu6mmoreka [JOK
3.2 5 1 1
TJIOTHOCTh https://m.edso0.ru/7f416194
bu6nmoreka [JOK
. .B 1 1 2
33 Cuna. Bugpt cun 3 https://m.edso0.ru/7f416194
Hroro no pazneny 21

Paznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

[asnenue. Ilepenaua

41 JaBJICHUS TBEPIBIMHU 3 bubnmnoreka [JOK
' TeJIaMU, KUIKOCTSIMHU U https://m.edso00.ru/7f416194
razamMu
bubmuorexa [JOK
4.2
JlarierHe KAKOCTH > https://m.edsoo.ru/7f416194
4.3 ATMochepHoe naBieHne 6 bubnuorexa [IOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194

JleficTBHE XXUIKOCTH U

4.4 rasa Ha MorpyxEHHOE B 7 3 Bubmorexa ITOK
' Py https://m.eds00.ru/7f416194
HUX TEJIO
Hroro no pazaeny 21
Paznea 5. PaGora n MOIIHOCTD. JHeprus
bubmuorexa [JOK
A P 1
° a00Ta M MOWIHOCTS 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2 IT 1
° POCTRIC MEXATHIMBL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
53 Mexarieckas sHeprus 4 1 https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO
. 68 12,5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KonuuyecTBo yacos DJIEKTPOHHBIE
HaumenoBanmue
Ne (uugposbie)
pasiesioB U TeM Koutpoabubie IlpakTunyeckue
n/n Bcero o0pa3oBaTeJbHbIe
nporpamMmbl padoThI padoThI pecypest
Pa3gen 1. TensioBbIe ABJICHUSA
. bubnunoreka LIOK
CrtpoeHue u CBOMCTBa
11 BIICCTBA 7 1 https://m.edso0.ru/7f4
B 181ce
bubnunorexa LIOK
1.2 TennoBsie porecchl 21 1 5 https://m.edsoo.ru/7f4
181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE
3apsiibl. 3apsHKEHHBIC buGnuorexa [IOK
2.1 ) 7 1 1 https://m.edso00.ru/7f4
TeJla U UX
o 181ce
B3aUMOJICHCTBUC
ToCTosHHbL bubmuoreka [{OK
2.2 . 20 1 7 https://m.edsoo.ru/7f4
IIEKTPUICCKUHN TOK
181ce
bubmmoteka IIOK
2.3 MarsuTHEbIe SBICHHS 6 15 https://m.edsoo.ru/7f4
181ce
DIIeKTpOMAarHuTHas bubmorexa LOK
2.4 . Kp s 4 1 https://m.edsoo.ru/7f4
Ay 181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBHLIEE KOJIMYECTBO
- 68 5 14.5

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

VUYEFHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJLHOI'O MIPOHECCA

OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI JUIS1 YUEHUKA
o dusuka, 7 knaacc/ [eppmukua A.B., O6ImecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «31aTenbecTBO «OK3aMEH»

o dusuka, 8 xiacc/ INepoimkua A.B., O6mecTBO ¢ OrpaHUYEHHOM
otBeTcTBeHHOCTEIO « IPODA»; AKknronepHoe 061ecTBo «M31aTenbCTBO
«IIpocsereHue»

o Ouzuka, 9 xiace/ Ilepeimkun A.B., Iyrauk E.M., O61ecTBo ¢ OrpaHu4eHHO¥
oTBeTcTBeHHOCTHIO «JPODA»; AxunoHepHoe 061ecTBO «H3maTenscTBo
«ITpocserenue»

METOJUYECKHUE MATEPUAJIBI IJIS1 YUUTEJLA

7 KJIACC -

1.PaGouas mporpamma.

2. TIporpaMMBI OCHOBHOTO 001ero o6pasopanus. Pusuka. 7 — 9 Kaccsl
(aBTopsr:A.B.Ileppimukut, H.B. ®unonosuy, E.M. I'yTHuK).

3. Pa6ouas mporpamma mo ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBHY C BEIOPaHHBIM Y4eOHUKOM:

4, Tepeimkun A.B. ®usuka. 7 xiacc. Y4eOHUK 11 001eo6pazoBaTEIbLHBIX
yupexneruit . M.:[Ipoda. 2011

5. Jlykamux B.W. C60pHMK BOLIPOCOB 1 3a1ad 1o dusuke. 7-9 kit. — M.
IMpocsemenue, 2010. —192c. :

8 KJIACC

1. PaGouast mporpamma. ®usmka. 7 — 9KIacchl: yueGHO-METONMIECKOT0 10co0H
/coct. TuxonosaE.H. — 2-e uzz.,crepeotuir. —M.: [pota,2013. —398,(2)

2. TIporpaMMsl OCHOBHOTO 06111ero 06pasosanus. @usuka. 7 — 9 KIaccel
(aBTOpsI:A.B.IleprimkuH, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pa6ouas mporpamma mo ¢pusuke. 7 kace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUH C

BBIOpaHHBIM YUeOHHUKOM:

4, Tlepoimkua A.B. @usuka. 7 xiace. YueOHUK 11 0011e00pa3oBaTeIbHbIX
yupexxnenuit . M.:Ipoda. 2011 '

5. Jlykamuk B./. C60pHUK BOLIPOCOB U 33124 10 pusuke. 7-9 Ki. — M.
IIpoceemenue, 2010. —192c¢.

6. Kupuk JLLA. ®uzuka — 7. Pa3sHOypOBHEBEIE CAMOCTOSITETIBHBIE M KOHTPOJIBHE
pabotsl. —5-e w3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. @usuxa. 7 xnacc. JlaboparopHsie padboTsl. KOHTpOJIbHbIE
sananns. —Caparos:JIunei, 2014.

8. «KOHTpONEHO-I3MepuTebHble MaTepuaisl. Pusmka. 7 knacc/Coct. H..
3opuH. — 2-e u31.,mnepepad. — M.:BAKO, 2013.

9. Mapor A.E. ®usuxa. 7 knace: yaeGHo-MeTogudecKkoe nocodue/ A.E. Mapor



M.: Ipotda, 2011.- 123c.:

10.A.B. Tleppuunkun Ousnxa-8xn 2017 M. Hpoda

11.H.B. ®unonoswa Meromuueckoe mocobue 2015 M. Hpoda

12.A.E. Mapos, E.A. Mapon CaMOCTOATEbHBIC ¥ KOHTPOJILHEIC paboThI-8
xinace 2017 M. Ipoda

13.B.B. IllaxmaroBa ,0.P. llledep JuarnocTrieckne pa6orter -8 kimacc 2016 M.
HApoda

14.A.E. Mapos, E.A. Mapos, C.B. TMTosoiickuit CoopHUK Bommpocos 1 3aiad
2015 M. Ipoda

9 KJIACC

1. PaGouas mporpamma. Pusuka. 7 — IKIacchl: y4eOHO-METOJUIECKOTO rocobus
Jcoct. TrxonosaE. H. — 2-e u3x.,crepeoTuIl. —M.: Ipoha,2013. —398,(2)

2. ITporpaMMbI OCHOBHOTO o6urero oopasoBanus. Ou3UKa. 7 — 9 KiIacchl
(aBTopsI: A.B.IlepbIIKHH, H.B. ®unososud, E.M. 'yTHHK).

3. Pa6ouas mporpamma 1o ¢usuxe. 7 xnacc/ Cocr. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUU C BBIOpAHHBIM y4EOHMKOM:!

4. Tlepwmkua A.B. Ousuka. 7 Kiacc. Vue6HuK 11 0611eo0pa3oBaTeIbHbIX
yupesxneruit . M.:[lpoda. 2011

5. Jlykamux B.M. CO0pHUK BOIIPOCOB ¥ 3a/aq ITO duzuke. 7-9 k1. — M.:
ITpoceemenue, 2010. —192c. :

6. Kupuk JL.A. ®uzuxa — 7. Pa3sHOypOBHEBBIC CcaMOCTOSATENLHbIE U KOHTPOJIBHEIC
paboTEL. —5-¢ U3/IaHue, M.MJIEKCA, 2013.

7. Acraxopa T.B. ®usnka. 7 knacc. JlaboparopHbIe paboTsl. KOHTPOIBHBIE
samanus. —Caparos:Jlumel, 2014.

8. « KOHTPOIbHO-U3MEPUTEIBHBIE MATEPUATIBL. ®usnka. 7 knacc/Coct. H..
3opuH. — 2-¢ u3n.,mepepab. — M.:.BAKO, AN

9. Mapon A.E. ®u3zuka. 7 kiacc: y4ue6HO-METOAUIECKOe mocobue/ A.E. MapoH.-
M.: Jipoda, 2011.- 123c.:

KoHTpoibHBIe B CAMOCTOSITENIbHbIE pabortsl o dusKKe. 9 KIacc: K y4eOHUKY
A.B. Ieprimkuna, E.M. I'yraux «Dusuka 9 xmace» / O.M. I'pomuesa. — M.
M3 natenseTBo «JK3aMen», 20 14.

TecTst 110 dusuKe. 9 Kiacc: K yieOHuky A.B. ITeprimkvHa, E.M. I'yTHHK
«Dn3uka /

9 xnaccy / O.M. I'pomiteBa. — M.: VI31aTelbCTBO «Dx3ameny, 2010.

dusuka. 9 kaacc. TeMaTUdecKue TeCTOBBIE 3aiaHysl IS TIOArOTOBKIH K TUA./
aBT.- cocT.: M.B. Boiinenko, O.H. MupomxkuHa. — SIpociasib: 000 «Axagemus
passuTIsy, 2014.

M PPOBLIE OBPA3OBATEJBHBIE PECYPCHI 1 PECYPCEI CETHU
MHTEPHET

7 KIIACC

_BubnuoTeka — BCE 0 mpenmery «Dusukay. — Pexum mocTyna:



http://www.proshkolu.ru
2. BHIe0OBITH Ha ypoKax. — Pesxam pocryna: http:/fizika-class.narod.ru

3. EquHast KoJuteKuus I poBeIx 0GpasoBaTelIbHBIX PECYPCOB. — PexuM
mocrymna: http://school- collection.edu.ru

4. VInTepecHble MaTepraisl K ypokaMm (U3MKH II0 TeMaM; TECTBI 10 TeMaM;
HATTISITHBIE TIOCOOMS K ypokaM. — Pesxum moctyma: http://class-fizika.narod.ru
5. ITudpossie 00pa3oBaTeNbHble PECYPCHL. — PexuM HocTyna:
http://www.openclass.ru

6. DIeKTpoHHbIe YIeOHUKY N0 (usuKe. — PexuM JocTyna: http://www fizika.ru
8 KJIIACC

1. BubmoTeka — Bcé no npeamery «®Pusnkay. — PexxuMm noctyna:
http://www.proshkolu.ru , o :

2. BrieoomsITH Ha ypokax. — Pexxwm nocrymna: http:/fizika-class.narod.ru

3. Exqunast KoJueKnus DH(pPOBEIX 00pa30BaTeNbHBIX PeCYpCoB. — PexnM
nocryma: http://school- collection.edu.ru

4. IHTepecHBIE MaTepHalbl K YpoKaM (U3MKHU [0 TeMaM; TECThI II0 TeMaM;
HATTSIHBIE TOCOOHS K ypokaM. — Pexxum nocryna: http://class-fizika.narod.ru

5. Iludposbie 0b6pazoBaTebHbIe PECYPCHL. — PeXXuM OCTyma:
http://www.openclass.ru

6. DNEeKTPOHHBIE yueGHIKH N0 GusmKe. — Pexxum noctyma: http://www.fizika.ru

9 KJIACC
1. BEieoomsITH Ha ypokax. — Pexum nocryma: http:/fizika-class.narod.ru

2. Enunas xomnekius qudpoBEIX 06pa3oBaTelbHbIX PECYpPCoB. — Pexum
mocryma: http://school- collection.edu.ru

3. MlaTepecHble MaTepUaibl K ypokaMm (GU3MKHU [0 TeMaM; TeCTHI II0 TeMaMm;
HATJISIHBIE T0COOUT K ypokaM. — Pexuwm pocryma: http://class-fizika.narod.ru

4, Iubpossie 06pazoBaTeIbHbIEe pecypchl. — PeKuM gocTyma:
http://www.openclass.ru

5. DIeKTpOHHEIe yuebHuKy no pusnke. — Pexxum pocryma: http://www.fizika.ru

6.{ucranruonHas mxona Ne368 http://moodle.dist-368.ru/ OTKpBITBIH KITaCC.
CereBoe 0OpazoBaTenbHoe coodmectso. http://www.openclass.ru/node/109715

R
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