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PaGouas mporpamma no ¢usuke 7-8 KIacCOB COCTaBJICHA HA OCHOBAHUU CIIEAYIONINX HOPMATHUBHBIX
JOKYMEHTOB:

» OepepanbHblil 3aKkoH Poccuiickoit @enepanuu ot 29.12.2012 roga Ne 273—D3 «O6 ob6pa3oBanuu B
Poccniickoit ®enepanuny;

* ®I'OC ocuoBHoro obmero obpazoanusa (mamee — ®I'OC OOO), yTBEpKICHHOMY IMPHKA30M
MunucrepctBa npocseuieHust Poccuiickoit ®enepaunn ot 31 mas 2021 roma Ne 287, m ¢ yuerom
[TpumepHoii ocHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO o00Imero ooOpa3zoBanuu (omo0peHa
pemenneM denepanbHOrO y4eOHO-METOIMUECKOT0 00BeIMHEHHS 10 001IIeMy 00pa30BaHHIO, TPOTOKOI 1/22
ot 18.03.2022);

* [locranoBneHnue ['7TaBHOrO rocynapCTBEHHOro CaHUTapHOro Bpada Poccuiickoin depepanuu OT
28.09.2020 Ne 28 «OO0 yrBepxnaeHun canmtapHbix mnpaBun  CII  2.4.3648-20 "CanwurapHo-
SMHUJIEMHUOJIOTHYECKHE TPeOOBaHMUA K OpPTraHU3alMsiM BOCIUTAHUS U OOYyYEHHS, OTAbIXa U O3J0POBIICHUS
JETEN U MOJIOJECIKI.

» denepanpHble 00pazoBarenbHbIE Mporpammbl (mpukassl MunnpocsenieHust Poccun ot Ne993 ot
16.11.2022 Ne 992);

* Ycraom MBOVY «Kpacnomakckas COII umenn Cokonosckoro B.IT.».

Conepxxkanrie mporpaMmbl 10 (U3MKE HampaBieHO Ha (GOPMHPOBAHUE €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH OOYYaIOIIUXCS M OPraHU3alUIo0 U3ydeHusl (PU3MKU Ha eATeIbHOCTHOM OocHOBE. B mporpamme
o (QU3MKE YYUTHIBAIOTCS BO3MOXKHOCTU y4eOHOTO mpenmera B peanusanuu tpedoanuit ®I'OC OO0 k
TUTAHUPYEMBIM JINYHOCTHBIM M METAINPEIMETHBIM pe3ylibTaTaM OOy4YeHHsI, a TaKXKe MEKIPEIMETHBIC CBSI3U
€CTECTBEHHO-HAYYHbIX YUeOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.

[IporpamMma o ¢u3rKe ycTaHaBIMBAET pacnpeaesneHrue yueOHoro MaTepuaia o rojam odoydeHus (1o
KJlaccam), mpeJyiaraeT NpUMEPHYIO MOCIeI0BaTeIbHOCTh U3YUEHHUsI TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHS
IIPEIMETHOTO COZEPKaHMs U y4€Te BO3PACTHBIX 0COOEHHOCTEH 00yUaromuxcs.

IIporpamma mo ¢usuke paspaboTaHa C LEIbI0 OKAa3aHUS METOJUMYECKOM MOMOIIM YYHUTENI0 B
co3/1aHuU paboyeil mporpaMMbl 10 Y4eOHOMY TIPEIMETY.

dusnkKa SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYYHbBIX YU4EOHBIX PEAMETOB, TOCKOJIBKY
(bM3UYeCcKue 3aKOHBI JISKAT B OCHOBE MPOIIECCOB M SIBJICHUH, N3y4aeMbIX XUMUEH, OMOJIOTHEH, aCTPOHOMHUEH
u ¢usznyeckoir reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, HPEJOCTaBIIsIeT
HauOoisiee sACHbIE OOpaslbl NMPUMEHEHHs HAay4HOTO METOAa IO3HAHMs, TO €CTh Crocoda MOTydeHHs
JOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa M3 rIaBHBIX 33734 (uU3MyecKoro oOpa3oBaHUs B CTPYKType OOIIero oOpa3oBaHUS COCTOMT B
(bopMUPOBaHUN €CTECTBEHHO-HAyYHOU T'PAaMOTHOCTH U MHTEpEca K HayKe Y 00yJarouxcs.

N3yuenue ¢pu3uku Ha 6a30BOM YpPOBHE NPEAIOJIaraeT OBJIAJCHUE CIEIYIONIMMHU KOMIIETEHTHOCTSMU,
XapaKTepU3YIOIUMHU €CTECTBEHHO-HAYYHYI0 TPaMOTHOCTb:

® HAy4YHO OOBACHATH SIBJICHUS,

® OIICHUMBATh U HIOHUMATh OCOOEHHOCTH HayYHOTO UCCIIEI0OBaHMS;

® UHTEpPHPETUPOBATh JAaHHBIE M HCIOJb30BATh HAyYHBIE JIOKA3aTENbCTBA JUI IOJY4YEHUS
BBIBO/IOB.

Ienun n3yueHust GU3MKUM Ha YpOBHE OCHOBHOIO oOmiero obpa3oBaHus ompexaeieHbl B Konuenuu
npernoiaBaHus yueoHoro npeamera «Pusnka» B 00pa3oBaTenbHbIX opranusanusx Poccuiickoit denepanyn,
peanu3yolMX OCHOBHbIE 00IIe00pa3oBaTeNbHbIE MPOrpaMMbl, YTBepkAEHHOW pemenueM Kosuternu
MunucrepcTBa npocserienus Poccuiickoit @enepannu (mpotokoi ot 3 nexadbps 2019 r. Ne [IK-48H).

Hean u3yyenus PpusnKu:

e qnpuoOpeTeHHe HHTEpeca M CTpeMJeHHs oOydaromuxcs K HAaydyHOMY M3Y4YEHHUIO MPHUPOJIBL,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJie MO3HAaHUS U (POPMHPOBAHUE HCCIIEIOBATEIHCKOTO

OTHOIIEHHSI K OKPYKAIOIIKUM SIBJICHUSM;



e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3y/bTaTa M3yueHHs] OCHOB CTPOCHHS MaTepUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;
e (opMupOBaHHME MPEACTABICHUN O poiu (U3MKKM ATl Pa3BUTUSA JIPYTUX ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHI;
® pa3BUTHE TNPEACTABICHUI O BO3MOXKHBIX cepax Oynymieil nmpodeccnoHambHON esITeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEeMY 00YYEHHUIO B 3TOM HAIIPABIICHHH.
JlocTIKeHHe 3TUX MeJieid MporpaMMbl 1O (pU3MKEe HAa YpPOBHE OCHOBHOTO 0OLIEro 0Opa3oBaHHS
o0ecrieynBaeTCsl pEHICHUEM CIIeIYIONINX 3a/1a4:
e npuoOpeTeHHe 3HAHUK O JUCKPETHOM CTPOCHHUHM BEIIECTBA, O MEXaHHYECKHX, TETUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHEe YMEHUI ONHCHIBATh U OOBACHATH (U3UYECKUE SBICHHUS C HCIOJIB30BAHUEM
MOJIYYCHHBIX 3HAHU;
® OCBOCHHME METOJOB pPELIECHUS MPOCTEHIINX pacdyETHBIX 3aJlad C HCIOJb30BaHUEM (UINYECKUX
MoJenel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 33]1a4;
e pa3BUTHE YMEHUU HAOII0/aTh NPUPOIHBIE SBJICHUS U BBINOJIHSTH OIBITHI, JAOOpaTOpHbIE PabOTHI
1 DKCIIEPUMEHTaIbHbIE UCCIIEA0BAHUS C UCTIOJIb30BAaHUEM U3MEPUTEIbHBIX IPUOOPOB;
® OCBOCHHE MPHUEMOB PabOTHI ¢ MHPOPMAIIHEH HU3HNUECKOTO CoIepKaHusl, BKIIIOYast HH(OPMAITUIO O
COBPEMEHHBIX JOCTI)KEHUAX (PU3UKH, aHAIU3 U KPUTHUECKOE OLICHHBAaHNUE UH(OpMaLIUY;
® 3HAKOMCTBO cO cdepamu MNPOPECCHOHATLHON JEATENHHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMU Ha JJOCTHKEHUSIX (PU3MUECKON HAYKH.
Ha wn3yuenue ¢usuku (6a30BBI YPOBEHB) HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OTBOIUTCS
238 uacoB: B 7 kiacce — 68 dacoB (2 waca B Hemenio), B 8 kimacce — 68 dacoB (2 uwaca B HEIENIO).
PaGouass mporpamma mo ¢u3uke coctaBieHa ¢ yuyeToMm paboueld Ilporpammbl BocmuTaTenbHON pPabOTHI

[Ipemymaraemerii B mporpamme 1o (U3UKE TMepeueHb JIa0OpaTOPHBIX pPabOT M OIMBITOB HOCHUT
PEKOMEHATENbHBIN XapaKkTep, YUUTeNb JAejaeT BhIOOp MPOBEICHHS JTa0OpPATOPHBIX PabOT M OIBITOB C
yu€TOM HMHIUBUAYATbHBIX OCOOCHHOCTEH OOyJaroImuXxcs, CIUCKAa OSKCIEPUMEHTAIBHBIX 3aaHHM,
MpeJUIaraeéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO SK3aMEHa 10 (PH3HKH.

COJEPKAHUE YYEBHOT' O IIPEJIMETA
7 KJIIACC

Pa3nes 1. @u3uka 1 e€ posib B NO3HAHUM OKPY/KAIOIEro MUpa.

®usnka — Hayka o npupoze. SBiaeHust npuponasl. Ousnueckne SIBICHUA: MEXaHUYECKHE, TEILIOBBIE,
IEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuMHbL. M3MepeHne ¢usndeckux BenndyuH. Dusnueckue npudopsl. [lorpemrHocTs
n3MepeHui. MexayHapoaHas cucTemMa eIMHULL.

Kak ¢u3uka u jpyrue ecTecTBEHHbIE HAyKH HM3y4aloT Hpupody. EcTecTBeHHO-HaydHBIH MeETOJ
MO3HAaHUA: HAOJII0IeHUE, TOCTAHOBKA HAYYHOTO BOMPOCA, BBIABM)KEHUE TUTIOTE3, SKCIIEPUMEHT 110 IIPOBEpPKE
TUI0Te3, 00BbsICHEHNE Ha0MoaeMoro syieHus. Onucanue GU3NYeCKUX SBJICHUN C IOMOIIBIO MOJETICH.

Jemoncmpayuu.



1. MexaHuueckue, TeIUIOBbIE, JIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.
2. ®uznyeckue NpuOOPHI U IPOIeIypa MPSIMBIX U3MEPEHUH aHATOTOBBIM U U(POBBIM TPUOOPOM.
Jlabopamopusie pabomot u onvimeol.
Ornpesenenue LEeHbl AeJICHUs Kbl K3MEPUTEIBHOTO pubopa.
N3mepeHue paccTossHUM.
N3mepenne 00bEMa JKUAKOCTH U TBEPIOTO Tea.
Omnpenenenne pasmMepoB MaJbIX TEI.
I/IBMepeHI/Ie TEMIICPATYPhI IIPU MMOMOIIU KUJAKOCTHOTO TCPMOMETPA U JaTUNKA TCMIICPATYPHI.
[IpoBenenue uccineqoBaHUs MO MPOBEPKE THUIOTE3BI: NAIBHOCTH TOJNETA IIAPUKA, IYIIEHHOTO
TOPU30HTAIBHO, TEM 0OJIbIIE, YeM OOJIbIIE BHICOTA ITyCKA.

Paznen 2. IlepBoHayanbHble CBeJleHHS O CTPOEHHH BelllecTBa.

CTpO@HI/Ie BCIICCTBA: aTOMbI W MOJICKYJIbI, HX pPasMCpPbI. OHI)ITI)I, JOKa3bIBArOIIMC JUCKPETHOC
CTPOCHHE BEIECTBA.
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JIBmxenue 4dactuil BemiecTBa. CBsA3b CKOPOCTH JBHKEHUS YACTHIl C TemIepaTypoil. bpoyHoBckoe
nBkenue, nuddysus. BzanmoelcTBre 4acTuil BeecTBa: MPUTHKEHUE U OTTAIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE T'a30B, KUJIKOCTEH U TBEPIBIX (KPUCTAIUIMYECKUX) TEll.
B3anMocBsI3b MeXTy CBOMCTBAMU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSX U UX aTOMHO-MOJICKYJISIPHBIM
ctpoeHrueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BO/JIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHKCHHUS.

2. HabGmronenue nuddy3un.

3. HabGnronenwue siBIIeHUH, OOBSICHSFOIIMXCS MPUTSHKCHHEM WM OTTAIKHBAHHEM YaCTHIT BENIECTRA.

Jlabopamopnwie pabomel u onvimel.

1. Omnenka muamerpa aToMa METOJIOM PsIIOB (C UCToJIb30BaHUEM (hoTorpaduii).

2. OmpITHI 110 HAOJIOICHUIO TETUIOBOTO PACHIMPEHHUSI TA30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBu:keHue U B3anMoAelcTBHE TeJl.

Mexannueckoe aBuKeHHE. PaBHOMepHOe M HepaBHOMepHoe JBrkeHue. Ckopoctb. CpenHsas
CKOPOCTh MPU HEPAaBHOMEPHOM JIBIKEHUU. PacuéT myTu U BpeMeHu IBUKEHUSI.

SIBnenue wHepuuu. 3aKOH WHEpUMU. B3aumoneicTBue Tel Kak NPUYMHA W3MEHEHHUS CKOPOCTH
IBUKEHHS Tell. Macca kak Mepa HHEepTHOCTH Tena. [lnoTHocTh BemecTBa. CBS3b JIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IMHUIE 00bEMA BEIEeCTRA.

Cuita Kak XapakTepucTUKa B3auMojiercTBus Ten. Cuiia ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢
MOMOIIBI0 TUHAMOMETpa. SIBjeHHe TAroTeHus u cuia Tshkectd. Cuila TSHKECTH Ha JIPYrux IutaHerax. Bec
tena. HeBecomocTh. ClioeHHE CUJI, HAllPaBJICHHBIX MO OJHOM mpsmoil. PaBHoxeWcTByromas cui. Cunia
TpeHus. TpeHue CKOJIbKEHUS U TPEHUE MOoKos. TpeHre B MPUpPOJe 1 TEXHUKE.

Hemoncmpauuu.

Habmronenne MexaHU4ecKoro IBHKEHHS Tela.

N3mepenue ckOpoCTH MPSMOIUHEHHOTO JBUKCHHUS.

Habnronenue sSiBjaeHMUsS] HHEPIIUH.

Habmronenne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH TeTl.

CpaBHeHME MacC IO B3aUMOJCHCTBUIO TEJl.

CrnosxeHue cull, HalpaBIEHHBIX 110 OJTHOW MPSIMOH.

Jlabopamopuwvie pabomot u onvimol.

1. OmpeneneHwie CKOPOCTH PpPaBHOMEPHOTO  JBWKEHHs (IIapuKa B KUAKOCTH, MOJAETHU
AIEKTPUYECKOTO aBTOMOOUIIS M TaK Jlanee).

2. OmpeneneHue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa UM IIapuKa M0 HAKJIOHHOM MIOCKOCTH.

Ornpeznenexue MIOTHOCTU TBEPAOTO TeENa.

4. OmnbIThl, JAEMOHCTPUPYIOIINE 3aBHUCHUMOCTh pacTshHKeHUs  (degopmariii) MpPYKUHBI  OT
MIPUJIOKEHHOM CHIIBI.

ok wnPE

w



5.

OHBITI:I, ACMOHCTPUPYIOIIUC 3aBUCUMOCTDb CHJIbI TPCHUS CKOJIBXKCHUA OT BECA TCJIAa U XapaKTCpa
COIIPUKACAIOLIUXCS TIOBEPXHOCTEH.

Pa3nen 4. laBnenune TBEPABIX TeJl, AKUAKOCTEH H ra30B.

Hasnenne. CriocoObl yMEHbIICHUS M YBEJIWYCHUS JaBieHus. JlaBneHue raza. 3aBUCUMOCTD JaBJICHUS
raza ot o0Obéma, Temmeparypsl. [lepemaua maBrneHUs TBEPABIMU TEJIaMH, KUAKOCTSAMH M ra3aMu. 3aKOH
[Tackans. IIlneBMaTHUeCKHE MalIMHBL. 3aBUCUMOCTD JABJIEHMS XKUAKOCTU OT INIyOuHBI. ['mapocratnueckuii

napaznokc. Coobmaromuecs cocyabl. [ uapaBnndecKkine MexaHu3MBbl.

Atmocdepa 3emin u atMocdepHoe naBicHHE. [IpHUMHBI CYIIECTBOBAHUS BO3IYIIHON OO0OJOYKH
3emun. OmeiT Toppuderum. M3Meperne aTMOChEpHOTO JaBJICHUS. 3aBUCHMOCTh aTMOC(EepHOro NaBIeHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 171t u3MepeHust aTMOC(HEpPHOTO TaBICHUS.

JleficTBUE XKMIKOCTH M Ta3a Ha MOrPYXKEHHOE B HHUX TeNo. BrITankuparomas (apxumenoBa) CHIIA.
3akoH Apxumena. [InaBanue Ten. Bo3gyxomnnaBaHue.

Jemoncmpayuu.

1. 3aBucumocTb JaBieHUs ra3a OT TEMIEPATYPHI.

2. Tlepenaua naBieHUS KHUIKOCTBIO U Ta30M.

3. CooOmaromniecs CoCy/Ibl.

4. T'mapaBnudeckuil mpecc.

5. IlposiBneHue neiicTBus aTMOC(HEPHOTO AABJICHUS.

6. 3aBHCHMOCTH BBITAIKHBAIOMICH CHJIBI OT O0BEMa MOTPYKEHHOW YacTH Telna M IUIOTHOCTH
AKUIKOCTH.

7. PaBeHCTBO BBITAJIKHBAIOIIEH CUJIbI BECY BHITECHEHHOMN YKUIKOCTH.

8. YcroBue mnaBaHus TeN: TUTABAaHWUE WM TIOTPYXEHHE TEl B 3aBUCUMOCTH OT COOTHOIICHHS

IUTIOTHOCTEH Tella U )KUIKOCTH.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

HccnenoBanue 3aBUCMMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOH B )KUAKOCTh YaCTH TeJa.
OnpeneneHre BITAIKUBAIOMIEH CUIIbI, IEUCTBYIOLIECH HA TEJO, MOTPYKEHHOE B )KUIKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOIIECH CHIIBI, IEMCTBYIOLIEH HA TEJIO B KUJIKOCTH, OT MacChl
Tena.

OnbIThI, IEMOHCTPHUPYIOIIHE 3aBUCUMOCTH BBITAIKHUBAIOIICH CHJIBI, JEUCTBYIONIEH Ha TEJIO B
XKUJKOCTH, OT 00bEéMa MOTPYKEHHOH B KHIKOCTh YACTH TEJa M OT TJIOTHOCTH JKHIKOCTH.
KoHncTpynpoBanwe apeoMerpa WM  KOHCTPYMPOBAaHHME JIOAKM W OlpeAelieHne  e€
IPY30I10IbEMHOCTH.

Pa3znen 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanuveckast pabota. MOIIHOCTS.
[IpocTeie MeXaHM3MBI: pbIUar, OJIOK, HAKJIOHHAs IIOCKOCTh. IIpaBWiIO paBHOBECHS phIvara.

[Ipumenenune mnpaBuiia paBHOBECHS phlyara K Onoky. «3onoToe mpaBuiio» mexaHuku. KIIJ[ mpoctsix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannyeckas sHeprus. Kunetnueckas u moTeHuuanbHass sHeprus. [IpeBpaiieHue ogHOrO BHIA
MEXaHUYECKOU HEePTUU B Apyroil. 3aKOH COXpaHEHUs! YHEPTHUHU B MEXaHHKE.

Hemoncmpauuu.

1. TIpumepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomot u onvimel.

1. Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBIKEHHM Tella 10 TOPU30HTAIbHOM
MTOBEPXHOCTH.

2. UccrnenoBanue ycaoBHi paBHOBECHs pblyara.

3. Usmepenue KITJl HaKJIOHHON MIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUUECKOH SHEPIUH.

COJAEP)KAHHME YYEBHOT O ITPEJIMETA

8 KJIACC



Pa3nes 6. TenJioBble siBJIeHUS.

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO--KUHETUUECKON TEOPUM CTPOEHUS BelecTBa. Macca u pa3mepbl
aTOMOB M MoOJeKyid. OIbIThl, MOATBEPXKIAIOIINE OCHOBHBIE IOJIOKEHHUS MOJIEKYJIIPHO-KUHETUUECKON
TEOPUHU.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOT0 COCTOSHUM BemecTBa. Kpucrannmuueckue u aMmopgHble
tena. OOBSICHEHHE CBOWCTB Ta30B, JKUAKOCTEH M TBEPIBIX TEI HA OCHOBE TOJOXKEHUH MOJEKYISpPHO-
-KuHeTH4ecKoi Teopuu. CMaunBaHuE U KalWUISPHbIE sIBIEHUA. TerioBoe pacliupeHue 1 CokaTHe.

Temneparypa. CBsi3p TeMmIiiepaTypbl CO CKOPOCTbIO TEIUIOBOTO JABM)KEHHS YacTUL. BHyTpeHHss
sHeprus. CriocoObl M3MEHEHUs BHYTPEHHEH SHEpruu: TeIUlolepenaya M coBepllieHue padoTel. Bujel
TEIUIoNEepe1aun: TEMJIONPOBOIHOCTb, KOHBEKIIUS, U3TyYCHHUE.

KonunuectBo TemnoTsl. YnenbHas TEIUNIOEMKOCTH BelllecTBAa. TemiooOMEeH U TEIIOBOE PaBHOBECHE.
VYpaBHeHue TtemnoBoro OanaHca. [lnaBieHue M OTBEpAEBAHME KPUCTAUIMYECKUX BEILECTB. Y AeabHas
teriota TtiaBieHus. [lapooOpasoBanune u kouaeHcauus. HWcmapenue. Kunenwe. VYaenbHas Teruiora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT aTMOC(EPHOTO JaBIECHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y IelbHasl TEMJI0Ta CTOPAHHUSL.

[Ipunuunsr padotsl TeroBbix asuratenei KIIJ[ TeruioBoro npurartens. TermsoBble nBUraTenu MU
3alIuTa OKPYKarolEel Cpeibl.

3aKOH COXpaHEeHUs U MPEBPAILlEHUs] SHEPTUH B TEIUIOBBIX MTpoLieccax.

Hemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO TBIYKEHUS.
Ha6mronenue auddysuun.
Habmronenue siBjaeHU cMadiBaHUS M KaMWJUISIPHBIX SIBJICHUH.
Habmronenue TemnoBoro paciupeHust Tei.
W3menenue naBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMneparypsl.
Bunael Tenionepenayu.
OxnaxkJiIeHue Mpu COBEPUICHUH PabOTHI.
Harpeanue npu coBepiieHH padOThl BHEUTHUMH CHUIIAMH.
. CpaBHEHUE TEIIOEMKOCTEN pa3InYHbIX BELECTB.
. Habmonenue xunenus.
. Habnonenue nocrosiHcTBa TeMIEpaTyphl MPU TUIaBICHUH.
13. Moeny TerI0BbIX IBUTATEIEH.
Jlabopamopnwie pabomel u onvimel.
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TPUTSIKEHHUS.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WIIM caxapa.
OnpIThI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenre AaBlieHUs BO3yXa B OalsIOHE IITPHIIA.
OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3JlyXa OT €ro 00bEéMa M HarpeBaHUs HIU
OXJIQXKICHHUSI.
6. IlpoBepka rumoTe3bl JWHEHHONW 3aBUCUMOCTH JUIMHBI CTOJOWKA KUIKOCTH B TEPMOMETPHUECKOU
TpyOKe OT TeMIIepaTypHl.
7. HabnroneHue WM3MEHEHHsT BHYTPEHHEW HSHEPrUM Teja B pe3yabTaTe TeIulonepenadyd U padoThl
BHEIIHUX CHUJL.
8. HccnenoBaHue siBIEHHS TEINIOOOMEHA MPH CMEUITMBAHUH XOJIOIHOW U TOPSYEi BOIBI.
9. OmnpeneneHue KOJMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOM MNpH TemaooOMeHe ¢ HarpeTbiM
METAJUTMYECKUM LHUIUHAPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBaHue mpolecca UCrapeHusl.
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12. OnpeneneHre OTHOCUTEIHHON BIAXKHOCTH BO3/IyXa.

13. Onpenenenue yaenbHOM TEIIOTHI IJIABICHUS JIbJA.

Paznes 7. diekTpryeckne M MATHUTHBIE SIBJICHUS.

OnexTpuszanus Tea. J[Ba poja 3JIeKTpUUECKUX 3apsiioB. B3aumoneicTBue 3apsyK€HHBIX Tel. 3aKOH
KynoHa (3aBUCHMOCTD CHJIBI B3aUMOJECHCTBYS 3apsSKEHHBIX TEJI OT BEJIMUMHBI 3apsAJI0B U PACCTOSTHUS MEXTY
TeJIamu).

Onexktpuueckoe mnoje. HanpsxénHocTs anekrpuueckoro mnousst. [lpuHnmn — cynepno3unuu
ANIEKTPUYECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu »snexkTpuyeckux 3apsiioB. OJIEMEHTapHbIM anekrpuueckuil 3apsa. CrpoeHue aToma.
[IpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DNEeKTpUYECKUN TOK. YCIOBHS CYLIECTBOBAHHUS IEKTPUYECKOTO TOKa. VICTOYHMKU NOCTOSHHOTO
ToKa. JIeMCTBUS AIIEKTPUYECKOrO TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE). ODJEKTPUYECKHIl TOK B
KUJKOCTAX U ra3ax.

Onexktpuueckass nenb. Cuna Toka. DiekTpuueckoe HampsbkeHue. ConpoTHBIIEHHE INPOBOTHHUKA.
VYaenpHOE cONpOoTUBIEHHE BeulecTBa. 3akoH Oma Juis yuacTtka uenu. IlocienoBaTenbHoe U napaiienbHOe
COEJIMHEHHE NMPOBOTHUKOB.

PaGora u MoOImHOCTH 3JeKTpuyeckoro Toka. 3akoH Jlxoyns—JleHna. Onexkrpuyeckue Lenu Hu
MOTPeOUTENN dNEKTPUUEcKO sHEprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbie MarHuThl. B3anMoJelcTBHE TOCTOSIHHBIX MAarHUTOB. MarHuTHOe mosie. MarHutHoe
roJie 3eMJIM U €r0 3HaYeHHue JUIs KU3HU Ha 3emuie. OnbIT Opcerena. MarHuTHOE MOJIe 3JEKTPUYECKOro TOKa.
[IpumeHeHne >JEKTPOMAarHUTOB B TexHUKe. J[leficTBe MAarHUTHOTO TMOJIsI Ha MPOBOJAHMK C TOKOM.
DneKTpoABUraTesb NOCTOSSHHOTO ToKa. Mcrnonb30Banne 31eKTpoABUTaTeNe B TEXHUYECKUX YCTPONCTBAX U
Ha TPaHCIOpTE.

OnbiTel Dapaned. SBieHue 3M€KTpOMarHuTHOM WMHAyKuuu. IIpaBwiio JleHma. DmekTporeneparop.
CrocoObl MOJy4eHUs DJIEKTPUYECKON HHEpruu. OIEKTPOCTAHIMM Ha BO300HOBIISIEMBIX HCTOYHHKAX
SHEPIUH.

Hemoncmpayuu.

DJeKTpu3aIus Tell.
JIBa poJa 3IEeKTPHUECKUX 3apsii0B U B3aUMOAECHCTBHE 3apsKEHHBIX TEIL.
YCTpolCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
OnexkTpocraTHuecKasi HHIYKIUS.
3aKOH COXpaHEHUs AIEKTPUUYECKUX 3apsAI0B.
IIpoBOAHUKHN M JUIIEKTPUKU.
MoenupoBaHie CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIS.
VIcTOYHMKM TOCTOSIHHOTO TOKA.
JlericTBUsA SIIEKTPUYECKOTO TOKA.
. DNEeKTPUYECKUI TOK B )KUJKOCTH.
. ['a30BBbIi1 pa3psi.
. I3mepenue cuibl TOKa aMIIepMeTpoM.
. I3Mepenue 31eKTprUuecKoro HaupsyKeHNUs BOJbTMETPOM.
. PeocTar n marasus conpoTHBIICHU.
. B3aumoieficTBiE OCTOSIHHBIX MarHUTOB.
. MozienupoBaHue HEBO3MOXKHOCTHU Pa3/I€ICHMs MIOJIFOCOB MArHUTA.
. MozienupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.
. OnbIT Dpcrena.
. MarHuTHO€ nose Toka. DJIEKTPOMAarHur.
. JlelicTBMe MarHUTHOT'O TIOJIS1 HA POBOJIHUK C TOKOM.
. DIEKTPOIBUraTENb IOCTOSTHHOTO TOKA.
. UccnienoBanue sIBIEHUS JIEKTPOMArHUTHOW MHIYKLIHH.
. Oneiter @apagest.
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24,
25.

3aBUCUMOCTD HaIlpaBJICHUA UHAYKIIMOHHOTO TOKa OT yCJ’IOBI/Iﬁ €0 BOBHUKHOBCHUA.
DJeKTpOTeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopusie pabomot u onvimeol.

ok wbdE

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

18.
19.
20.
21.

OmnbITH IO HAOMIOICHHUIO IEKTPU3AIMH TEJI MHIYKIIMEH U PH CONPUKOCHOBEHHHU.

HccnenoBanue neicTBUS IEKTPUIECKOTO MO HA IIPOBOJHUKH U AUAICKTPHUKH.

C6opka u mpoBepka pabOThI AMEKTPHUUECKON HEMH MOCTOSIHHOTO TOKA.

W3mepenue u perylmpoBaHue CHIIbI TOKA.

W3Mepenune u peryimpoBaHne HAPsKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 Pe3UCTOP, OT COMPOTHBIICHUS PE3UCTOpa
Y HaNpsDKEHUS Ha PEe3nCTope.

OmnbITH, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD 3JIEKTPHYECKOTO COMPOTHBIICHHS MPOBOJAHUKA OT €T0
JUTUHBI, TUIOIIA/IN TIONIEPEYHOTO CEYCHHUSI U MaTepuraa.

[IpoBepka mpaBWiia CIOXKEHHS HANPSHKCHUH TPU TOCIEIOBATEIBHOM COCIWHEHHU JABYX
PE3UCTOPOB.

[TpoBepka mpaBwiia JUIst CUIIBI TOKA MPH MApaIEIEHOM COSTMHEHUN PE3UCTOPOB.

Omnpenenenne paboThI AIEKTPUUIECKOTO TOKA, UIYLIETO YePE3 PE3UCTOP.

OmnpeneneHne MOITHOCTH AJIEKTPHYECKOTO TOKA, BBIJCTIEMON Ha PE3NCTOpE.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HapsHKEHHUS Ha HEH.
Omnpenenenne KIIJI HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUS TIOCTOSTHHBIX MAarHUTOB.

W3yueHrie MarHUTHOTO TIOJIS IIOCTOSTHHBIX MarHUTOB TIPU X OOBEMHEHUH U Pa3/ICIICHUH.
HccnenoBanue nelcTBUS SIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OmnBITH, AEMOHCTPHPYIOIINE 3aBUCHUMOCTD CHJIBI B3aUMOJICHCTBUS KAaTyIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA W HAIIPABIICHUS TOKA B KATYIIIKE.

W3ydeHue neicTBHUsI MAarHUTHOTO MOJISI HA TIPOBOJIHUK C TOKOM.

KoHnctpynpoBanue u u3ydeHue padoThl 3J€KTPOABUTATENS.

N3amepenne KIIJI anekTpoaBUraTenbHOM yCTaHOBKH.

OnpITHl MO HMCCIEAOBAHUIO SIBJICHUS DJEKTPOMAarHUTHOM WHIYKIMHU: HCCIEIOBAaHWE W3MEHEHUU
3HAYEHUs u HaIpaBJICHUS MHAYKIHOHHOTO TOKa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMPOT'PAMMBI IO ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JInyHOCTHBIE Pe3yabTAThI
N3yuenne ¢pu3nkn Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAINIPABICHO HA JOCTIDKEHHUE
JIMYHOCTHBIX, METAIPCAMETHBIX U NPCIMCTHBIX O6paSOBaTeJH)HI)IX PE3YJIbTATOB.
B pesynaprate wu3ydenuss ¢GuU3NKM HAa ypOBHE OCHOBHOrO 0O0mIero oOpa3oBaHus Yy
oOyyaromerocsioynyt chopMUpOBaHBI CIEAYIOIINE JINYHOCTHBIE PE3YIIbTAThl B YaCTH:
JIngHocTHbBIE PE3YJIbTAThl OTPAXKAIOT TOTOBHOCTH 06yqa}0m1/1xca PYKOBOACTBOBATLCA
CHUCTEMOM IIO3UTHBHBIX IOCHHOCTHBIX OpI/IeHTaIII/If/'I U paCclIMpPCHUEC OIbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHCJIC B YaCTH:

e 1) MaTPpUOTHUYECKOT0 BOCIIUTAHUSA:

e [] mposiBIEeHWE WHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOW (PU3NUYECKOU
HayKH;

e [] IECHHOCTHOE OTHOIIIEHUE K TOCTIKCHHSIM POCCUNUCKHUX YUEHBIX--(PU3UKOB;

e 2) rpaskIaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e [] rOTOBHOCTh K aKTHBHOMY yYacCTHIO B OOCYXJCHUHU OOIIECTBEHHO 3HAYMMBIX U ATHUYECKUX
mpo06JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHUEM JTOCTHKCHUH (UBHKY;

e [] 0CO3HAaHME BAXKHOCTH MOPAITbHO--3TUUECKHUX MIPUHITUTIOB B JEATEIHLHOCTH YIEHOTO;

e 3)3CcTeTHYeCcKOro BOCIIUTAHMSI:

e [] BOCHpUATHE ICTETUYECKMX KadecTB (PU3MYECKOW HayKu: €€ TapMOHHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

e [] oCO3HaHHME LEHHOCTH (PU3UYECKONW HAyKH KaK MOLIHOIO MHCTPYMEHTa MO3HAHMSI MHpA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUIIIEH COCTABIAIONIEH KYJIbTYPHI;

e [] pa3BuTHE HAy4yHOI! JIFOOO3HATEIILHOCTH, HHTEPECa K UCCIIEIOBATENLCKOM 1eATEIbHOCTH;

e 5) popMupoBaHusi KYJbTYPbI 310POBbSI 1 IMOIMOHAJIBLHOIO 0J1ATr0NOJTy U

e [] oco3HaHuWe LIEHHOCTHU Oe30MacHOro 00pa3a KM3HH B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE,
BAKHOCTH MpaBUil OE30MACHOTO MOBEACHUS Ha TPAHCIOPTE, HA JOPOrax, C AJIEKTPUUYECKUM U
TEIJIOBBIM 00OPY/IOBAHUEM B JIOMAIIIHUX YCIOBUSX;

e [] copMupoBaHHOCTH HaBbIKa peduieKCUU, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U TaKOTO ke
IpaBa y Ipyroro 4ejaoBeKa;

e 6) TPyI0OBOr0 BOCIIUTAHUA:

e [] aKTHBHOE y4acTHe€ B PEIICHUM MPAKTUYECKHX 3a/ad (B paMKax ceMbH, 00pa3oBaTEIbHOMN
OpraHu3aliy, ropoia, Kpasi) TEXHOJIOTUYECKON U COIMANTbHON HAIPAaBIEHHOCTH, TPEOYIOIUX B
TOM 4uCle U PU3MYECKUX 3HAHHUIA,

e [] mHTEepec K MPaKTHUECKOMY U3YUEHHUIO MPOoQecchii, CBI3aHHBIX C (U3UKOT;

e 7) 3KOJIOTMYECKOr0 BOCTIMTAHUS:

e [] opueHTanus Ha MNpUMEHEHHE (U3WYECKHX 3HAHUM M pelieHds 3aJad B 00IacTu
OKpYXarolllel Cpe/ibl, TUITAHUPOBAHUSI MTOCTYIKOB M OLEHKH MX BO3MOXXHBIX MOCIEACTBUI IJis
OKpY’KaroLlEen Cpeibl;

e [] oco3HaHUe TI00ATHHOTO XapaKTepa HKOJIOTHUECKUX MPOOIIeM U MyTeH UX pelleHHs;

e §8) ajanTanMu K M3MEHSIOUIUMCS YCJI0BUSIM COUMATbHOM M PUPOAHOM Cpebl:



e [J moTpeOHOCTh BO B3aUMO/ICHCTBUY MPH BBHITIOJHEHUH HCCIEIOBAHUI U MPOEKTOB (PU3NUECKOM

HAIpaBJICHHOCTHU, OTKPLITOCTDH OIIBITY X 3HAHUAM APYIUX;

e [ MOBBIIEHUE YPOBHS CBOECH KOMIIETCHTHOCTH Y€PE3 IPAKTUYECKYIO ACATENBHOCTD;

e [J moTpebHOCTp B (hOPMUPOBAHMM HOBBIX 3HAHUIM, B TOM 4YHuclie (OPMYIUPOBATH HJIEH,

IIOHATHUA, TUIIOTE3BI O (1)I/I3I/I‘~I€CKI/IX 00BEKTaxX U SABJICHUAX

e [J oco3Hanue neuIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH (DU3UKH;

e [J muaHMpOBaHUE CBOETO Pa3BUTHS B IPUOOPETEHHH HOBBIX (PM3NYECKUX 3HAHUMH;

L4 [ CTPEMIJICHHUEC aHAJIM3UPOBATh U BBIABJIATH B3AUMOCBA3U IIPUPOIDLI, O6HI€CTB3, U 3KOHOMUKH, B

TOM YHCJIE C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHU;

e [] OIEHKA CBOMX JICHCTBUU C YYETOM BIMSHHS HA OKPYKAMOIIYIO CpPEIy, BO3MOKHBIX
TJIOOAIBHBIX TTOCIEACTBHIA.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHs nporpamMMel 1o (hu3rKe Ha yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
y oOydaromerocst OyayT chopMUpOBaHBI MeTamnpeaMeTHbIe Pe3yJbTaThbl, BKIIOYAIONINE
IIO3HABATCJIIbHBIC YHUBCPCAJIBHBIC y’—Ie6HI)Ie JIGIZCTBHﬂ, KOMMYHUKATUBHBIC YHUBCPCAJIIBHBIC
yueOHbIe IeMCTBUS, PEryIsTUBHbIE YHUBEPCATIbHbIE YUeOHbIE AEHCTBHUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBuA:

BBISIBJISTh M XapaKTEPU30BaTh CYIICCTBEHHBIC MIPU3HAKU OOBEKTOB (SBICHHIA);
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMK, OCHOBAHHS Ui 0000IICHUS U
CpaBHEHWS,

BBISBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpuUBaeMbIX (hakTaxX, JaHHBIX U
HAOJIOICHUSX, OTHOCSIIUXCS K (PU3UUECKUM SIBIICHHSIM;

BBISBJISATh TPUYUHHO--CJICICTBCHHBIC CBSI3W IPH HM3YyYCHUU (DU3HUECKUX SIBICHUH U
MPOIIECCOB, JIENaTh BBIBOABI C HCIOJb30BAHUEM JICAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKIIOYCHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PM3UYCCKUX BEITHUYHH;
CaMOCTOSITEIPHO BBIOMPATh Croco0 pemieHust yueOHoH (u3MYecKoi 3aaaun (CpaBHEHHUE
HECKOJIbKAX BapHaHTOB pEIICHHS, BBIOOP Hauboyiee TMOAXOJIIEIO C  y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBrble ncciienoBareibcKue AeiiCTBHSA .

HCITI0JIb30BATb BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HWHCTPYMCHT IIO3HAHUA;

MIpOBOAUTH IO CAMOCTOSATCIBHO COCTABJICHHOMY IIJIAHY OIIBIT, HECIIOKHBIN CI)H?»H‘ICCKHﬁ
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICAOBAHUC (1)I/ISI/I‘ICCKOI"O SIBJICHHA,

OLCHUBATL Ha MPUMCEHUMOCTL U HOOCTOBCPHOCTH I/IH(I)OpMaI_[I/IIO, MOJIYYCHHYIO B XOZIC
HCCIICAOBaHU UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (I)OpMy.]'II/IPOBaTB O606H.ICHI/I$I " BBIBOJIBI IO PE3YyJIbTaTaM HpOBeI[éHHOFO
Ha6J'IIOILeHI/I$[, OIIbITa, UCCIICAOBAHMA,

IMPOTHO3UPOBATE BO3MOXKHOC JaIbHEHIIIee pa3BUTHUC (1)I/ISI/II‘ICCKI/IX mponuecCcoB, a TaAKKC
BbIIBUT'aTh IMPCATIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undopmanueii:



NPUMEHATh Pa3IMYHbIE METOMAbI, MHCTPYMEHTHI W 3alpochl MpU IOUCKE U OTOOpe
nHGOpMAIIMY WK TAHHBIX C YIETOM MPEUIOKEHHON yueOHOM (hru3nyecKoi 3a1auu;
aHaJM3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH HHOOPMAIMIO PA3THUYHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

CaMOCTOSITEIbHO BBIOMpPATh ONTHMAJbHYIO (opMy mpencTaBieHUs HHOOpMAIMH U
WUTIOCTPUPOBATh peIIaeMble 3aJadydl HECIIOKHBIMHA CXEMaMH, JUarpaMMamMH, WHOMH
rpaduKoil 1 X KOMOMHAIUSAMHU.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

B X0JIe 0OCYXICHHUS YIeOHOTO MaTepuaa, pe3yIbTaToB J1a00PaTOPHBIX PadOT U MIPOSKTOB
3aJ1aBaTh BOIMPOCHI IO CYIIECTBY 0OCYK/IaeMOH TEMbI M BBICKA3bIBATh HJICH, HAIICIICHHBIC
Ha pelIeHue 3a/1a49M ¥ MO IepKaHue OJ1aroXeIaTeIbHOCTH OOIICHUS;

COTIOCTABJIATh CBOM CYXKJCHUS C CYXKACHHSMH JIDYTMX YYaCTHHUKOB JHAJIOTa,
O0OHapy)XHBaTh Pa3JIMINE U CXOACTBO TTO3UIIHIA,

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MMUCHbMEHHBIX TEKCTaX;

MyOMMYHO  TPEICTABISITH  PE3YJAbTAaThl  BBITOJHEHHOTO  (PU3WYECKOTO  OIBITa
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOCKTA);

MMOHUMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHHONH W WHIWBHIYyaTbHOW pabOTHI TpH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

MPUHUMATh IIeTH COBMECTHOM JIEATSIIBHOCTH, OPraHW30BBIBATH JCHCTBHS IO €&
JMOCTIIKEHHIO: PaCIpeeiATh POJH, OOCYXIAaTh TMPOIECCHl W Pe3yIbTaThl COBMECTHOU
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJTHATH CBOIO YacTh palOTHI, JOCTUTAsT KAYECTBEHHOTO pE3yJbTara IO CBOEMY
HaIpaBJICHUIO ¥ KOOPAUHUPYS CBOU JCHCTBUS C IPYTUMHU WICHAMH KOMaH/bI;

OIIEHUBATh KA4eCTBO CBOETO BKJaJa B OOUIWU MPOAYKT MO KPUTEPUSIM, CAMOCTOSTEIHLHO
chopMyTUPOBAaHHBIM YYACTHUKAMH B3aUMO/ICHCTBHUS.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanmsi:

BBISIBIISITH MPOOJIEMBbl B )KH3HEHHBIX U YU4EOHBIX CUTYalMSIX, TPEOYIOUIUX Ui pelleHus
(buznuecKux 3HAHUI;

OpUEHTUPOBATHCS B PA3IUYHBIX [OAXOJAX MPHUHITHUS pEIIeHuH (MHIUBUAYAIbHOE,
MIPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUIN IPYIIIO);

CaMOCTOSITEJIBHO COCTAaBJIATH AITOPUTM pelIieHdus (U3MUECKON 3aJayd WM IUIaHa
HCCIEIOBAaHUSL C Y4YETOM UMEIOMINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATh MpeAsiaraeMble BapUaHThl PElICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIlICHHUE.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

JlaBaTh a/IEKBATHYIO OIIEHKY CUTYalluH U MpeJylaraTh IlaH e€ U3MEHEHUS;

OOBSICHATh MPUYMHBI JOCTHXKEHUS (HEIOCTM)KEHUS) Pe3ylbTaTOB JESITEIbHOCTH, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE€ B XOJI BBINOJHEHMS (PU3NUECKOTO
UCCIIEIOBAaHUSI WIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIINXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BOSHUKILIUX TPYJHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;



CTaBUTHb ce0s1 Ha MECTO JPYroro 4ejloBeKa B XOJE CHOpa WIM JUCKYCCHM HAa HAyYHYIO
TEMY, IOHUMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

NpU3HaBaTh CBOE MpaBO Ha OMHMOKY MNpH pEHIeHWH (U3NYECKUX 3a7a4 WU B
YTBEPKJICHUSX HA HAy4HBIE TEMBI U TAKOE K€ IIPABO APYTOro.

HNPEIMETHBIE PE3YJIBTATBI

K xoHiy oOydenuss B 7 KJjacce MpeIMETHBIE pe3yibTaThl HAa 0a30BOM YPOBHE JIOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMECHHIA:

UCTONb30BaTh TMOHATHS: (U3MYECKHEe W XUMHYECKHE SIBIICHHs, HaOII0JCHNE,
OKCTIIEPUMEHT, MOJIeNb, THIOTE3a, €AWHUIBI (U3UYECKUX BEIWYHH, aTOM, MOJICKYJa,
arperaTtHble COCTOSIHUSI BelecTBa (TBEPIOE, XKUAKOE, ra3z000pa3HOE), MEXaHHYECKOe
IBIDKEHUE  (paBHOMEpHOE,  HEpaBHOMEpPHOE,  TNPSMOJHMHEHHOE),  TPaeKTOpHA,
paBHOJEHCTBYIOIAs cuia, nedopmanus (ympyras, IIJIacTHYECKasi), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

paznuuath sBiaeHUs (aud@dy3us, TEIIOBOE JBWKEHHE YaCTHI] BEIIECTBAa, PaBHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE [IBW)KCHWE, WHEPIHS, B3aMMOJCHCTBUE Tell, PABHOBECHE
TBEPIBIX TEJ C 3aKPEIIEHHON OCBhIO BpalleHHsI, Tiepeaadya JaBJICHUs TBEPIBIMH TEIaMHU,
KHUIKOCTSIMA W Ta3aMH, aTtMocepHOe [aBlieHWE, IJIaBaHWE TeJ, IPEBpAIICHUS
MEXaHMUYECKOW PHEPTUH) MO0 OMUCAHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (U3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHHE U3YYEHHBIX (PU3NYECKUX SBJICHUN B OKpYXalOIIeM MHpE, B
TOM 4yHclie (QU3NYECKHe SBICHUS B MPUPOJE: MPUMEPHl ABIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMU B )KMBOW U HEXKMBOW MPUPO/IE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U TEXHUKE,
BIIUSIHUE aTMOC(EpPHOTO JaBJICHUS HA JKUBOM OpraHu3M, IUIaBaHHE pPbIO, pplyaru B TeJe
YelloBeKa, IPU ATOM I[E€PEBOJUTH MPAKTUYECKYIO0 3aJadyy B Yy4eOHYIO, BBIICIATH
CYIIECTBEHHbIE CBOICTBA (MIPU3HAKU) (PUINYECKHUX SBIICHUII;

OTHCHIBATh M3YYEHHBIE CBOMCTBA TeNl M (U3MYECKUE SBICHHS, MCHOJIB3YS (U3NUYECKue
BENUYMHBI (Macca, 00BEM, IJIOTHOCTh BELIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIHSS
CKOPOCTbh, CHJIa YIIPYrOCTH, CUJjla TSDKECTH, BEC Tejla, CHJIa TPeHHs, JaBjieHHue (TBEPAOTO
Tena, )KUJIKOCTH, T'a3a), BHITAIKUBAIOIIAs CHJIa, MEXaHUYeCKas paboTa, MOIIHOCTb, IIEYO
CHJIbI, MOMEHT CHJIbI, KOO()(DUILIMEHT MOJE3HOT0 JEHCTBUS MEXaHU3MOB, KUHETUYECKas U
MOTEHIIMATbHAS SHEPrus), MPU OMUCAHUH IMPABUWIBHO TPAKTOBATh (PU3UYECKHI CMBICI
WCIOJIb3YeMbIX BEITUYMH, UX 0003HAYEHUS M €IWHUIBI (U3NYECKUX BEIWYMH, HAXOAUTH
(dbopMyIbl, CBS3bIBAIOIIME JaHHYIO (M3MYECKYI0 BEIUYHMHY C JIPYTHUMH BEIUYUHAMU,
CTPOUTH rpaQUKU U3y4YEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKkTepu30BaTh CBOMCTBA Tel, (puzndeckue sBICHUS M MPOLECCHI, UCHOJb3Ys MpaBHiia
CJIO’KEHHUS CHJI (BJIOJIb OJIHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackamns, 3akoH Apxumena,
MIPAaBUJIO paBHOBECHUS pblyara (0510Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUS
MEXaHMYECKOM »HEepPruM, HpHU STOM JaBaTh CIOBECHYI0 (DOPMYIMPOBKY 3aKOHa U
3aIMCBIBATh €T0 MATEMATUYECKOE BbIPAXKECHUE;

OOBSICHATH (PU3HUECKHUE SBJICHUS, IPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYallUi MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BhISBIATH MPUUYMHHO--CIICICTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOrMYECKHX IIaroB ¢ OMopoil Ha 1—2 H3yd4eHHBIX
CBOMCTBA (PU3UUECKUX SBICHUN, PU3MUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;



pemath pacu€THble 3agauyd B 1—2 JEHCTBUS, UCHONB3Ys 3aKOHBI W (POPMYIIHI,
CBSI3bIBAIOIIME (PM3UYECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4d 3alMCHIBAThH
KpaTKoe YCIIOBUE, IMOJCTABIATh (PU3MUECKHE BEIUYMHBI B (POPMYJBl M IMPOBOAUTH
pacuéThbl, HAXOIUTh CIPABOYHBIC JAHHBIE, HEOOXOAUMBIE ISl PEIICHUS 3aj1ay, OLICHUBATh
PEATUCTUYHOCTD MOTYYCHHON (PU3UYECKON BEIIMUUHBI;

pacrno3HaBaTh NpoOJIEMbl, KOTOPHIE MOKHO PELIMTh ITPU HOMOIIHU (PU3HUECKHUX METOIOB, B
ONMCAHWU HCCIICJOBAHUSA BBLACIATH IPOBEPAEMOE MPEANONIOKEeHHEe (TUIIOTE3Y),
pa3nuyaTth M HMHTEPIPETUPOBATH MOJYYEHHBIH PE3yJbTaT, HAXOAWTH OIIMOKH B XOJE
OTIbITA, JIEJIaTh BBIBOJIBI I10 €0 pe3yJibTaTaMm;

MPOBOJIUTH OMBITHI IO HAOIOJCHUIO (PU3MUYECKHX SBJICHUN WIIN (PU3NIECKUX CBOWCTB TE:
(dbopMynupoBaTh ~ NpOBEpAEMbIE  MPEANOJIOKEHHs,  cOOMpaTh  YCTAaHOBKY U3
MPEI0KEHHOT0 000PYA0BAHHUS, 3aIIUCHIBATh X0/ OTIbITa U (POPMYIUPOBATH BHIBOJIBI;
BBITNIOJIHATH TPSMbIE M3MEPEHHS] PacCTOSHUS, BPEMEHHU, MAacChl Tena, 00bEMa, CHIbI U
TEMIEPATypbl C HCHOJb30BAHUEM AHAJOTOBBIX M LU(POBBIX NPHUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH HCCIIEJOBAaHHE 3aBUCUMOCTH OJHOW (PU3MYECKONW BEIUYUHBI OT JPYrou c
WCIOJIb30BAHUEM MPAMBIX U3MEPEHHH (3aBUCMMOCTH IyTH PAaBHOMEPHO JIBHXKYLIETOCS
Tela OT BPEMEHU ABW)KEHHUS Teja, CHJIbI TPEHUS CKOJbKEHHUS OT Beca Tella, KayecTBa
00pabOTKM TMOBEPXHOCTEM TEN ¢ HE3aBUCUMOCTH CHJIBI TPEHHS OT TUIOMIAIN
CONPUKOCHOBEHUSI TeJl, CHJIbl YIPYrOCTH OT YAJIMHEHUS MNPYKUHBI, BHITAJKHWBAIOIIEH
CHJIBI OT 00BbEMA MOTPYKEHHOM YaCTH TeJa U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU TeJla, OT IIyOUHBI, Ha KOTOPYIO MOTPYKEHO TeNO, YCIOBUMN MIIaBaHUS Tell,
YCIIOBHM paBHOBECHsI pblyara M OJOKOB), y4acTBOBaTh B IUIAHUPOBAHWUU Y4YEOHOTO
HCCIIEIOBaHUs, COOMpPATh YCTAHOBKY U BBITIOJHATH U3MEPEHHUS, CIEAYS MPEaIoKeHHOMY
1aHy, (UKCUPOBATh PE3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH (DU3MUECKUX BEIHYMH B
BUJIE TPEUIOKEHHBIX TaOnui U rpadukoB, JAedaTb BBIBOJABI 10 pe3ylbTaTaM
HCCIEA0BaHUS;

MPOBOJUTH KOCBEHHBIE U3MEpeHHUs (PU3MUECKUX BeNUYMH (TUIOTHOCTh BEIIECTBa
KUJIKOCTU M TBEPAOTO Tejla, CWJIA TPEHHS CKOJIbKEHHUs, JABJICHHE BO3AyXa,
BBITAJIIKMBAIOIIAs CUJIa, ACUCTBYIOIIAs HA MOTPYKEHHOE B KUJIKOCTh TeJI0, KOAPDUIIUEHT
MOJIE3HOTO JEMCTBUS MPOCTBIX MEXaHU3MOB), Cleaysd MPEAOKeHHOM WHCTPYKIUU: MpU
BBITIOJIHEHUN M3MEPEHUN COOUpaTh HKCIHEPUMEHTANbHYI0 YCTAaHOBKY M BBIYHCIATH
3HAQYE€HHE UCKOMOW BEJIMYMHBI;

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHocTH Tpu  paboTre ¢ 1abOpaToOpHBIM
obopynoBaHueM;

yKa3bIBaTh MPHUHIIMIIBI ACWCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JTMHAMOMETP, COOOIIAroIIKecs COCybl, OapOMETp, pblyar, MOJBMKHBIA U HEMOIBUKHBIN
OIIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI ASUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB
C Oomopol Ha WX omucaHus (B TOM 4YHCIE: TOIIIMITHUKH, YCTPONUCTBO BOJOIPOBOJA,
THJIPABIMYECKUN Tpecc, MaHOMETpP, BBICOTOMEp, TOPLIHEBOM HAcoC, apeoMerp),
UCTOJNb3ysl 3HAHUS O CBOWCTBaX (pu3MUECKHX SIBICHMH M HEOOXOAUMBIE (HU3HUECKHUE
3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOJUTh TpHUMEPHl (HAXOAWTh HH(OpPMANKMIO O TpUMepax) MPAKTHIECKOTO
UCIOJb30BaHUs (PU3MUYECKUX 3HAHUW B TMOBCEJHEBHOM JKM3HH Ui OOecredeHus
0e30macHOCTH MpH oOpalieHuu ¢ mpudopaMM M TEXHHYECKUMHU YCTpOMcCTBaMu,



COXpaHEHUs 3/I0POBbSl U COOJIFOICHUS] HOPM 3KOJIOTHUECKOTO MOBEACHUS B OKPYKAIOMICH
cpexne;

OCYILIECTBIISITh OTOOpP HCTOYHWUKOB wHH(PopMmanmu B HHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM TMOHUCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN U MyTEM CpPaBHEHUS
Pa3IMYHBIX MCTOYHHWKOB BBIACIATHE MH(POPMAIUIO, KOTOpPAs SBISCTCS MPOTHBOPECUMBOM
WJIM MOXET OBITh HEJIOCTOBEPHO;

WCIIOJIb30BaTh TPHU BBIMIOJTHEHUH YYE€OHBIX 3a/laHWi HAY4YHO--TIOMYJSPHYIO JIUTEPATYPY
(U3HYECKOTO COACpKAHMS, CIPABOYHBIC MaTepUaibl, peCypchl ceTu MHTEpHET, BiIaleTh
npuéMaMu  KOHCIICKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMM U3  OJHOU
3HAKOBOM CUCTEMBI B JAPYTYIO;

co37aBaTh COOCTBEHHBIC KpaTKWE MUCHMECHHBIE W YCTHBIC COOOIICHHWS Ha OCHOBEe 2—3
HWCTOYHUKOB WH(pOpPMAIUK (PU3NYECKOTO COJEpPkKaHUS, B TOM UHCIE IMyOJUYHO JNeaTh
KpaTKHe COOOIICHHUSI O pe3yibTaTaxX MPOEKTOB WM y4EOHBIX HCCIIEJIOBAHUH, MPU STOM
rPaMOTHO  HCIIOJIb30BATh  W3Y4YCHHBIM TMOHATHIHBIA  ammapar Kypca  (QU3UKH,
COIPOBOXKAATh BBICTYIUIEHUE MPE3EHTALINEN;

MPU BBITIOJIHEHUH y4E€OHBIX MPOEKTOB W MCCIECIOBAHUNA pacHpenessiTh OOS3aHHOCTH B
TpYIIE B COOTBETCTBUM C MOCTABJICHHBIMHU 3aJladyaMHU, CIEIUTH 32 BBIIOJHEHHEM IUIaHa
NEHUCTBUM, aJeKBaTHO OIEHMBATh COOCTBEHHBIM BKJIAQJ B JEATEIHLHOCTh TPYIIIHI,
BBICTPAaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOTHX.

K koHny oOydyenuss B 8 kJjacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

WCIIOJIb30BaTh TOHATHUSA: Macca W pa3Mepbl MOJIEKYN, TEIJIOBOE [BM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSHUSI BEIIECTBa, KpUCTAINIMYECKHEe M aMopdHbIe Tena,
HACBIIEHHBIH M HEHACHIIICHHBIN Map, BIXKHOCTh BO3AYyXa, TeMIlepaTypa, BHYTPEHHSS
SHEprus, TEIJIOBOM JIBUTaTeNlb, AJIEMEHTAPHBIA SJIEKTPUUYECKHI 3apsill, SJIEKTPUUYECKOE
oJie, IPOBOJHUKH U AUDICKTPUKH, TOCTOSHHBIN 3MEKTPUYECKUI TOK, MAarHUTHOE T10JI€;
pas3nuyath sBJeHUA (TEIJIOBOE pacIIMpeHHe M CXaThe, TeIionepeaaya, TEeIIOBOe
paBHOBECHE, CMauMBaHUE, KAMUUISIPHBIC SIBJICHUS, UCTIapEHHE, KOHICH AU, TUIaBlIeHUE,
KpucTay3auus (OTBEpAEBaHUE), KHIIEHUWEe, Tervionepenaya (TEIUIONPOBOJHOCTD,
KOHBEKIIUS, W3Iy4YeHHE), DJCKTpHU3alus TeJ, B3aUMOJICHCTBHE 3apsioB, JEHCTBUS
ANIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHWE, B3aWMOJIEUCTBHE MArHUTOB, JEWUCTBUE
MarHuTHOTO TOJIS HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsE MHIYKIHS) 110 OMKCAHUIO
UX XapaKTEepHBIX CBONCTB U Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX AAHHOE (PU3UUECKOE
SIBIICHUE;

pacrno3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3NYECKUX SIBICHUN B OKpYXalOIIeM MHUpE, B
TOM yHclie pu3ndeckue sIBJICHUS B MIPUPOJIe: MOBEPXHOCTHOE HATSHIKEHHE U KAMIUISIPHBIE
SIBJICHUS. B IPUPOJE, KPUCTAIIBI B NpUpoie, uznydenue CoJiHLa, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, JJIEKTPUUYECKHE SIBICHUS B
atMocdepe, 3NEeKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHuTHOE IMoJjie 3emiu, Apeid
IIOJIFOCOB, POJIb MArHUTHOTO MOJIA Ul JKU3HHU Ha 3eMile, MOJIAPHOE CHUSHUE, IPU ITOM
NEPEeBOANUTh TMPAKTHUECKYIO 3aJjadyy B Y4eOHYIO, BBIICIATH CYLIECTBEHHBIE CBOMCTBA
(mpu3Hakn) PpU3MUECKUX SIBICHUH;

ONMCHIBATh U3y4YECHHBbIE CBOMCTBa Tel U (pu3MyecKkue SBICHMS, UCHOJb3Yys (U3NUECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OJHEPIMs, KOJWYECTBO TEIUIOTHI, YAEIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, YyJAEIbHAs TEIUIOTa IUIABJICHUS, YyJA€IbHAas  TEIJIOTa
napooOpa3oBaHus, yAeJdbHas TEIJIOTAa CrOpaHMs TOIUIMBA, KOA(PQPUIMEHT MOJIE3HOTO



JEUCTBUs TEIUIOBOM MaAIMHBI, OTHOCHUTEIbHAs BIIAXKHOCTb BO31yXa, JIIEKTPUYECKUM
3apsl, CWJIa TOKA, 3JIEKTPUYECKOE HANPSKEHUE, CONPOTUBIICHUE IIPOBOHUKA, YICIBHOE
CONPOTHBIICHUE BEILECTBA, padOTa U MOLIHOCTH 3JEKTPUUECKOIO TOKa), IPU OMHMCAHUU
MPAaBUIBHO TPAKTOBATh (U3WYECKUN CMBICI HCIIOJIB3YeMbIX BEIMYUH, 00O3HAUCHUS H
eMMHUIBl  (U3NYECKUX BEIMYMH, HAXOAWUTh (OPMYIIBI, CBSA3BIBAIOIIME JaHHYIO
(GU3NYECKyI0 BENUYMHY C JAPYTUMH BEIHMYMHAMH, CTPOUTH TpadUKd HM3YYEHHBIX
3aBHCUMOCTEH (PU3HUECKIX BEINYHH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3NUECKUE SIBJIECHUS U MIPOLIECCHI, UCIONb3Yysl OCHOBHbBIE
IIOJIOKEHUSI MOJIEKYJIIPHO--KMHETHYECKOW TEOpPUHM CTPOCHMS BEUIECTBA, IIPUHIUI
CYIIEPIIO3UIIUY T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsaja, 3akoH Oma
JUIsl ydacTKa LenH, 3akoH Jkoynsa—JIeHna, 3aKkoH COXpaHEeHHs SHEPTHUM, IIPU ITOM JaBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alIMChIBAaTh €M0 MAaTEMAaTHUYECKOE BhIPAXKECHHUE;
00BACHATH (PU3MUECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM UUCJE U B KOHTEKCTE CUTYallUi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh NPUYUHHO-CIEICTBEHHBIE CBSA3H,
CTPOHTH OOBSICHEHUE U3 1—2 JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 W3ydeHHBIX CBOICTBA
(buznuecKkux SABJIEHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI!;

pemate pacu€THble 3afauyd B 2-3 JCHCTBUS, HCIOJB3YS 3aKOHBI U (OPMYIIBL,
CBsI3bIBAOIIME (PM3MUYECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJaul 3alHChIBaTh
KpaTKO€ YCJIOBHUE, BBISBISTH HENOCTAaTOK JAaHHBIX JUIS pEUIeHHs 3ajlaud, BBIOMpPATh
3aKOHBI U (hOPMYIIbI, HEOOXOAUMBIE I €€ pelIeHHs], TPOBOAUTh Pacu€Thl U CPAaBHUBATH
MOJIy4€HHOE 3HaYeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIMTh MPHU MOMOIIM (PU3UUYECKUX METOJIOB,
WCIOJIb3Ysl ONHCAaHWE HCCICNOBAaHUSA, BBIICIATH IPOBEPIEMOE  IPEAIIOJIOKECHHE,
OLICHUBATh MTPaBUIIBHOCTH NMOPSIIKA IPOBENCHUS UCCIIEOBAHMS, IEJIaTh BEIBOBI;
IIPOBOJIUTH OMBITHI IO HAOIIOJEHNUIO (GU3NYECKUX SIBICHUIN WK (PU3MUECKUX CBOMCTB Tel
(xanWJUIApHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHMs BO31yXa OT €ro 00bEéMa, TeMIepaTypsl,
CKOPOCTH IIPOLECCA OCTBIBAHMS M HATPEBAHMS NPU M3IYYCHMM OT LIBETA H3JIydaroulley
(mornomiaromneil) MOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJIbI OT TEMIIEPATYPBI KUAKOCTH U
Iiomaau €€ IOBEPXHOCTH, JJIEKTpU3alMs Tl WM B3aMMOJCHCTBHE DIIEKTPUYECKUX
3apsA70B, B3aUMOJECHCTBUE IOCTOSHHBIX MAarHMTOB, BU3yalU3alldsd MAarHUTHBIX MOJIEH
IIOCTOSIHHBIX MarHuTOB, ACWCTBHUS MarHUTHOIO IOJIA HAa IIPOBOJHMK C TOKOM, CBONCTBA
JIEKTPOMArHuTa, CBOICTBA HJIEKTPOABMUIraTelsl IOCTOSHHOIO TOKa): (OPMYJIUPOBAThH
IIpOBEpsIEMbIE MPEAIOJIOKEHUS, COOMpPaTh YCTAHOBKY U3 IPEIJIOKEHHOI0 000py10BaHMUS,
OIMCBIBATH XOJ1 OTBITA U (POPMYIUPOBATH BBHIBOJIBL;

BBIIIOJIHATh NPSAMBIE M3MEPEHMsI TEMIIEPATypbl, OTHOCHUTEIBHON BJIA)KHOCTH BO3.yXa,
CHJIBl TOKAa, HANpsDKEHUS C MCIOJb30BAaHMEM AaHAJOTOBBIX IMPUOOPOB U JATYMKOB
(u3nYecKuX BEIMYUH, CpPAaBHUBATb pE3yJIbTaTbl M3MEpPEHHH C Y4ETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIEOBAaHUE 3aBHCUMOCTU OJHOW (DU3MYECKOW BEIMUYMHBI OT JPYroil ¢
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHUHN (3aBUCUMOCTH CONPOTHUBIIEHUS TPOBOJIHUKA OT €T0
JUIMHBI, IJIOWAAW MOIEPEYHOrO0 CEYEHMs]T M YJENbHOIO CONPOTHMBIIEHUS BELIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MAYLIEr0 4epe3 MPOBOJHUK, OT HANPSIKEHWsI HA MPOBOJHUKE,
HCCIIeIOBAaHUE IOCEI0BATEIbHOTO U TMapajlIeIbHOTO COEIMHEHHH MPOBOJHHUKOB):
IUTAHUPOBATh HCCIIEI0OBaHUE, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEpPEHUs, CIeIys
MPEUI0KEHHOMY ITUIaHy, (MKCHpPOBATh PE3YJbTaThl MOJYYEHHON 3aBUCHUMOCTU B BH[E
TabauIl U TpaduKoB, A€1aTh BBIBOIBI 110 pe3yabTaTaM HCCIIeIOBaHUS;



MPOBOJIUTh KOCBEHHBIE H3MEpeHHs] (PU3MUECKUX BeNUYMH (YyAETIbHAsA TEIIOEMKOCTh
BEILECTBA, COIPOTUBIICHHE IPOBOJHHKA, padOoTa U MOIIHOCTh 3JEKTPUUECKOIO TOKA):
IUIAaHUPOBaTh ~ M3MEPEHMs, COOMpaTh  HSKCIEPUMEHTAJIbHYIO  YCTaHOBKY, CIeays
IIPEI0KEHHON UHCTPYKLMH, U BBIYUCIIATh 3HAUYEHUE BETUUYHHBI;

coOmoarh TpaBWiIa TEXHUKM Oe3omacHOCTH T1pu  paboTe ¢ JaboOpaTOPHBIM
o0opynoBaHuEM;

XapaKTepU30BaTh MPUHIUIIBI AEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPONUCTB
C OTIOPOH Ha UX ONHKCAHUS (B TOM YUCIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETP, apoBast
TypOuHa, amIepMerp, BOJIbTMETD, CUETUHK NEKTPUYECKON SHEpruu,
AJIEKTPOOCBETUTEIbHBIE TMPUOOPBI, HArpeBaTENbHBIE AJIEKTPONpUOOpHl  (TpUMEpHI),
ANIEKTPUYECKHE MPEAOXPAHUTENH, 3JIEKTPOMArHuT, O3JEKTPOJBUTATENb IOCTOSHHOTO
TOKa), WCIOJIb3ysl 3HAHHMS O CBOMCTBaX (PU3MYECKUX SBJICHUM U HEOOXOIUMBIE
(u3nyeckrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTENIbHBIE MPUOOPHI IO CXeMaM
U CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
NIBUTATENb BHYTPEHHErO CropaHusi, »JJEKTPOCKON, PEeocTaT), COCTaBJIATH CXEMbl
ANEKTPUYECKUX IIeTel ¢ MOocae10BaTeNIbHbIM U MapaJlIeIbHBIM CO€AMHEHUEM DJIEMEHTOB,
paznuyas ycloBHbIE 0003HAYEHHSI 3JIEMEHTOB JIEKTPUUECKHX IIeTel;

NPUBOJUTE OpUMEpPhl (HAXOAWTh HH(OpPMALKIO O TpHUMepax) MPaKTHYECKOTO
WCIOJIb30BaHUS (U3MYECKUX 3HAHMM B TIOBCETHEBHOM JKM3HM s oOecredeHus
0e30MacHOCTH Tpu OOpalieHuH ¢ npudopaMM M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHHUs 37J0POBbsl M COOJIIOJIEHHUS HOPM IKOJIOTHUECKOTO MOBEJCHUS B OKPY’KaroIIeh
cpene;

OCYILIECTBIIATh NOUCK MH(popMaMu (pu3nueckoro cojepxanus B MIHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAaHUM M IyTEM CpaBHEHMs AONOJHUTENbHBIX HCTOYHHKOB BBIJEIATH
UHGOpMaIHIO, KOTOPas ABJISIETCS MPOTUBOPEUMBOI MITM MOKET ObITh HEIOCTOBEPHOM;
UCIOJb30BATh MPHU BBINOJHEHUH YYEOHBIX 3aJlaHUN HAy4YHO--TIOMYJISIPHYIO JINTEPaTypy
(bU3nMYecKoro coJepxKaHusl, ClIpaBOUYHbIE MaTepUaibl, pecypchl cetu MHTepHer, BiaaneTh
npuéMaMi  KOHCIIEKTUPOBAHMsI TeKcTa, NpeoOpa3oBaHus HH(pOpManuuM U3 OAHOM
3HAKOBOM CHUCTEMBI B JPYI'YIO;

co3/laBaTh COOCTBEHHbIE€ INHMCBMEHHbIE U KpaTKHE YCTHbIE COOOLIeHHs, 0000masn
MHGOpPMALMI0O U3 HECKOJIbKMX HCTOYHMKOB (PM3MUYECKOrO COJCpXKAaHHSA, B TOM YHUCIIE
NyOJIMYHO MPEJCTABIATh Pe3ybTaThl IPOCKTHOM UM MCCIEI0BATENbCKON AEATENbHOCTH,
IPU 3TOM TI'PAaMOTHO HCIIOJIb30BaTh W3YYCHHBIN MOHATUHHBIA ammapar Kypca (QHU3HUKH,
COIIPOBO’KJATh BBICTYIUICHUE MPE3eHTALNEH;

IPU BBINOJHEHUHM YYE€OHBIX IPOEKTOB M HCCIEAOBAaHUHN (U3NYECKUX MPOLECCOB
pacripesiesiaiTe O0SI3aHHOCTH B TIPYINIE B COOTBETCTBUHM C IOCTABJICHHBIMH 33Ja4aMH,
CJIEOUTH 3a BBIIIOJIHEHUEM IUIAHA IEHCTBUI U KOPPEKTUPOBATH €0, aeKBaTHO OLIEHUBAThH
COOCTBEHHBI BKJaJ B JEATENBHOCTh TPYMIbI, BHICTpaUBaTb KOMMYHHKATHBHOE
B3aMMO/IEHCTBHE, IPOSIBIISAIS TOTOBHOCTh pa3peraTh KOH(QIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne | HaumeHnoBanue | Y4eOHbIe KonTpoubnsie | JlabopaTopHble 30P/IIOP
1/n | pa3gesoB U TeM 4achbl padoThI padoThI
1 ®duzuka " eé bu6mmoreka [{OK
poJIb B https://m.edsoo.ru
MO3HAHUH 6 0 2 /71416194
OKpY:KAaK011ero
Mupa
2 IlepBoHaYAJIBHBI bubnuorexa [JOK
€ CBeleHHS O 5 0 1 https://m.edsoo.ru
CTPOEeHUH /71416194
BelllecTBa
3 JABukenune U bubnuotexa [JOK
B3auMojielicTBre 21 2 3 https://m.edsoo.ru
Tell /71416194
4 JaBaenue bubnuotexa [JOK
TBEPABIX  TeJ, 21 1 1 https://m.edsoo.ru
JKUTKOCTEH /| /71416194
rasoB
5 Pabora " bubnmoreka [JOK
MOIIHOCTb. 12 1 2 https://m.edsoo.ru
OHeprusi [7f416194
6 IoBTOpEHUE bubnuoreka [IOK
3 0 0 https://m.edsoo.ru
/7416194
Oo0uree KOJIMYECTBO 68 4 9

YacoB MO MporpaMme



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

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne | HaumeHnoBanue | Y4yeOHbIe KonTpoubnsie | JlabopaTopHble 30P/IIOP
n/m | pa3gesoB M TeM 4achl padoThI padoThI
1 TensioBble bubnuorexa [JOK
SIBJICHUS 28 1 4 https://m.edsoo.ru
[7f4181ce
2 DJleKTpUYecKHe bubnuorexa [JOK
H  MarHuTHbIE 37 2 6 https://m.edsoo.ru
sIBJICHHUSI [7f4181ce
3 IloBTOpEHUE bubnuotexa [JOK
3 0 0 https://m.edsoo.ru
[7f4181ce
OO0mee  KoOJMYECTBO 68 3 10

4acoB 0 porpaMmme



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

YYEBHO-METOJJMYECKOE  OBECIEYEHUE
MPOLIECCA

OBPA3OBATEJIBHOT'O

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

VYuebHoe nocobue * dusnka: 7-i kimacc: 0a30BBIA ypoBeHb: y4eOHUK, 7 kiacc/ Ilepplmkun

N.M., UBanoB A.U., Axunonepnoe o0miectBo «M3marensctBo «lIpocsemienue

Y4yebHoe rocodue

®dwusuka: 8-i kmacc: 6a30BbIN ypoBEeHb: yueOHUK, 7 kiacc/ [lepoimkun .M., MBanos A.l.,

AxunonepHoe o6mectBo «M3narensctBo «lIpocsenienne»

METOJIUYECKHUE MATEPHUAJIBI J1JI51 YUUTEJIA
YyebHoe

Jlykamuk B.U. COopHuk 3a1au no Gpusuke.

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
UHTEPHET

1.https://infourok.ru/

2.https://foxford.ru/
3.https://lesson.academy-content.myschool.edu.ru/03/07
4

5. https://resh.edu.ru/subject/3/

rmocooue

N PECYPCbl CETHU

https://learningapps.org/17


https://infourok.ru/
https://resh.edu.ru/subject/3/

