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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3KMKe Ha YpOBHE OCHOBHOTO 0OILIero oOpa3oBaHMs COCTaBJl€HA Ha
OCHOBE TOJOXEHUH MU TpeOOBaHMH K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YPOBHE OCHOBHOMU
oOpasoBarenbHOM Tporpammel, mpeactaBieHHbx B OI'OC OO0, a Takke ¢ ydérom
dbenepasibHON pabodeil mporpamMmbl BocnuTaHus W KoHIenumuu mpemnojaBaHus y4eOHOTO
npeamera «PU3UKay.

Conmepxanue  mporpaMMmbl 1o (U3MKE  HAmpaBleHO  HAa  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTU OOYYaroIIMXCS W OpraHu3aluio H3ydyeHus (U3NKU Ha
NeSITeIbHOCTHON OcHOBe. B mporpamme no ¢usuke yduTBIBAIOTCS BO3MOYKHOCTH Y4Y€OHOTrO
npeamera B peanuzauuu  TpeboBaHuit OI'OC OOO k mnjnaHUpyeMbIM JIMYHOCTHBIM U
METaNpeIMETHBIM  pe3yibTaTaM  OOy4YeHMs, a  TakKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIEr0 00pa30BaHMUS.

[Tporpamma no ¢u3uKe yCTaHABIMBAET paclpelesieHHe y4eOHOro Marepuana Ho rojaam
oOyueHust (1o Kjaccam), HpeJlaraeT HPUMEPHYIO IIOCIEJOBATENbHOCTh H3YUYEHHUS TeM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA IPEAMETHOTO COJEpKAaHUS M YUYETE BO3PACTHBIX
0COOEHHOCTEH 00yJaroIuXcsl.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOAMUYECKONW MOMOILHU YUUTEIIO
B CO3JIaHMM paboueil mporpamMmsl 0 y4eOHOMY MTpPEIMETY.

dusmKa ABIAETCS CHCTEMO0OOPa3yIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U SBJICHUH, N3yYaeMbIX XUMHEH,
OuoJsiornei, acTpoHOMHUEH U PU3HUECKOM Teorpadueii, BHOCUT BKJIAJ] B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpaA, OPEAOCTaBlIsieT Hambosee siCHble 00paslbl MPUMEHEHHs HAayyHOr'o METOoAa
MO3HAHUS, TO €CTh CII0C00a MOTYyYeHUs JOCTOBEPHBIX 3HAHHUH O MUPE.

OnHa ¥3 TMAaBHBIX 337a4 (U3UUECKOro o0pa3oBaHUs B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAYYHOW TPAMOTHOCTH W HWHTEpeca K HayKe Yy
oOyyJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE MpENIoOJaraeT OBJIAJCHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAy4YHYIO I'PAaMOTHOCTD!

®HAYYHO OOBSACHSATD SBJICHHUS;

®OLICHUBAThH U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHNUS;

®HTEPIIPETUPOBATh JAHHBIE M HCIOJIB30BaTh HAy4dHbIE [OKa3aTeIbCTBA JUIS
MOJIyYEeHHUs BBIBOJIOB.

Henmn u3ydenuss (pu3MKKM Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHMs OINpEICTCHBI B
Konuenmun npenoxaBanusi yueoHoro npeamera «Pu3nka» B 00pa30BaTeIbHBIX OpraHU3aIUsIX
Poccuiickoit ®enepanuu, peanu3yonMXx OCHOBHBIC 00IIeo0pa3oBaTeIbHbIC TPOTPaAMMBI,
yTBepxkaAEHHONW pemenreM Komnmernn MunucrtepcrBa npocseuieHust Pocculickoin ®@enepanuu
(mpotokoun ot 3 nexadps 2019 r. Ne [IK-4BH).

Henun uzyvenus ¢pusuku:

¢ [IpUOOpeTeHNEe HHTEPEca M CTPEMIICHHS 00yUaIOIMXCs K HAYYHOMY U3yUYEHHIO IPUPOJIBI,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

epa3BUTHE TIPEACTABICHHH O HAyYHOM METOAEC TMO3HAaHUS © (HOPMHUpPOBAHHE

UCCIIEI0BATENBCKOTO OTHOILEHHS K OKPY KAIOIUM SIBIICHUSM;
¢ hopMupoOBaHHE HAyYHOTO MHPOBO33PECHUS KAaK pe3ysbTaTa M3Y4YCHHsS OCHOB CTPOCHUS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



¢ popmupoBaHUe TPEACTaBICHUN O poiu (DU3MKK ISl Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
epa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymei mnpodeccnoHaTbHOMI
JeSITETIHHOCTH, CBSI3aHHOM C ()M3MKOM, TOATOTOBKA K JajbHEUNIEMy 00yUeHHIO B TOM
HaIpaBJICHUU.
JlocTxeHne STUX Iieleld MporpaMMbl 1O (U3MKEe Ha YpOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00ECIIEUNBACTCS PEILICHUEM CIEIYIOUINX 3a1a4:
® IpHOOPETEeHNE 3HAHUI O AUCKPETHOM CTPOSHHUU BEIECTBA, O MEXAaHUYECKUX, TETIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e IPHOOpPETeHHE yMEHMH OMNHUCHhIBaTh U  OOBSACHATH  (U3UYECKUE SBICHHUS C
UCTIOJIb30BaHUEM IOJTyUYEHHBIX 3HAHUI;
® OCBOCHHME METOJIOB pEIICHUS MPOCTEHININX pacdETHBIX 3aJady C HCIOIb30BAaHHEM
(bU3NIECKUX MOJIENICH, TBOPUECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33]1a4;
® pa3BUTHE YMEHHI HAOIIOAATh MPUPOHBIC SBICHUS U BHITIOIHATH OMBITHI, 1a00paTOPHBIE
paboTBl M SKCIEPUMEHTAIBHBIE HCCICIOBAHUS C HCIIOIB30BAHUEM H3MEPHUTEIHHBIX
puOOPOB;
eocBOeHHE NPHUEMOB pPabOTHl ¢ HHMOpMaIHel (UINIECKOTO CONEP)KAHUs, BKIOYAs
MHGOPMAIIMI0O O COBPEMEHHBIX JOCTHKCHMSX (U3MKH, aHalu3 U KPUTHUYECKOE
OIICHMBaHKE WH(OPMAIINH;
© 3HAKOMCTBO €O cpepamu MpodecCHOHATBHON NeATEILHOCTH, CBSI3aHHBIMU C (DPU3UKOU, 1
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMU Ha JTOCTHKEHUSIX (DU3MUECKON HAYKH.
Ha uzydenue ¢usuku (6a30BbIif ypoBEeHb) Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
otBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 gaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o Gu3MKe MepeueHb J1ad0paTOpHbIX pabOT U OMBITOB HOCUT
PEKOMEHIATENBHBI XapaKkTep, YYHTENb JelaeT BHIOOp MpoBeneHHs JabOpaTOpPHBIX PadOT |
OIIBITOB C YU4ETOM MHANBUAYAIBHBIX OCOOCHHOCTEH 00yJalOmuXCsl, CITUCKA SKCIIEPUMEHTAIBHBIX
3aJ]aHui, Ipe/IaraeMbIX B paMKaX OCHOBHOT'O TOCYIapCTBEHHOTO 3K3aMeHa Mo (hU3UKeE.



COJAEP)KXAHUE OBYYEHUA
7 KJIIACC

Pa3znen 1. ®usuka u e€ poJib B IO3HAHMHU OKPY:KAIOLIEro MUpa.

®usuka — Hayka o mnpupogne. SBieHus npuponabl. OU3NUYECKUE SBICHUSA: MEXaHUYECKUE,
TEIJIOBBIC, AIIEKTPUYECKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

Odusnueckue BenuuuHbl. M3mepenwe dusnmdyeckux BenmuunH. Dusndyeckue TPHOOPHI.
[TorpemHocTs M3MepeHuid. MexayHapoaHasi CUCTEMA €AUHULL.

Kak ¢usmka m apyrue ecrecTBEHHbIE HAyKH HM3ydYalOT TPUPOIY. EcTecTBEHHO-HAyUYHBIH
METOJI TIO3HAHWsA: HAOMIO/IEHHe, IIOCTAaHOBKA HAYYHOTO BOMNPOCA, BBIIBMIKEHHWE THUIIOTE3,
9KCIIEPUMEHT 0 MPOBEpPKe TUIOTe3, 00bsCHEHUE HabMo1aeMoro siBjaeHus. Onucanue Gu3nIecKux
SIBJICHUU C IOMOIILIO MOJEIIEH.

Jemoncmpayuu.

1. Mexanuveckue, TEIUIOBBIC, JIEKTPHUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

2. @usuueckue npuOOpHl U MpolLeAypa MNPSMbIX H3MEPEHUN aHAJIOTOBBIM M LHU(PPOBBIM

pudopoMm.

Jlabopamopuvie pabomost u onvimul.

OrnpezesieHne EHBI ACJICHUS KAl H3MEPUTEIHLHOTO Iprbopa.
N3Mepenne paccTosTHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPIOTO TENa.

Ornpezenenne pa3MepoB MaJbIX TEJ.

ARl e

WN3mepenune temmeparypsl TpU TOMOIIMA SKHJAKOCTHOTO TEPMOMETpAa U JIaTyuKa
TEMIIepaTyphl.
6. IlpoBeneHuwe wuccienoBaHUs MO MPOBEPKE THUIOTE3bl: AAIBHOCTh IMOJETA IIApUKA,
MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIBIIIEC BHICOTA MTyCKa.

Pasnen 2. [lepBoHavaibHbIe CBeJeHUs 0 CTPOEHHH BelleCcTBA.

CrpoeHnue BenecTBa: arToMbl U MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBrxkenue wyactul BemiecTBa. CBSI3b CKOPOCTHM JBMIXKEHHS 4YACTUI[ C TEMIEpaTypoil.
BpoyHoBckoe nBmwkeHue, mauddysus. BzanMopaelicTBHe UYACTHI[ BEIIECTBA: MPHTSDKEHUE W
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHMSI ~ BEIIECTBA: CTPOECHHUE Tra30B, JKUAKOCTEHM U TBEPIBIX
(kpuctaminuecknx) Ted. B3auMocBsS3b MeEXay CBOWCTBAMHM BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX aTOMHO-MOJICKYJISIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. HaGnrogenue 6pOyHOBCKOTO ABMXKEHUS.

2. Hab6monenue nuddysun.

3. HaOmronenue siBiaeHUM, OOBSACHSAIOMMXCA MPUTKECHUEM WIM OTTAIKUBAHUEM YaCTHIL

BEILIECTBA.

Jlabopamopuuvie pabomol u onvimel.

1. OueHka TuameTpa aToMa METOJIOM PSAIOB (C UCTIOIB30BaHUEM (QoTorpaduii).

2. OnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHCTBHUS CHII MOJICKYJISIPHOTO MPUTSKCHHUS.

Pa3nen 3. /IBu:keHUe U B3auMoAeiicTBHeE Tell.



Mexannueckoe nBrUxkeHHE. PaBHOMEpHOE U HEpaBHOMEpHOE JBUKeHHE. CkopocTh. CpenHss
CKOPOCTB [P HEPAaBHOMEPHOM JIBM>KCHHMH. Pacdér myTH U BpeMEHU ABUKCHUS.

SlBnenne wuHepIuu. 3aKOH WHEpUMH. B3aumonaeincTBHe Tel KAk NPUYMHA W3MEHEHHUS
CKOpPOCTH JBI)KEHHMsSI Tel. Macca kak Mmepa uHepTHOcTH Tena. IlnotHocTe BemectBa. CBs3b
IUIOTHOCTH C KOJTMYECTBOM MOJICKYJI B €JMHUIIE 00bEMA BEILIECTBA.

Cuiia kak xapakTepUCTHKa B3auMojencTBus Tes. Cuia yrnpyroctu u 3akoH ['yka. M3amepenue
CWJIBI C ITOMOILBIO TUHAMOMETpA. SIBIIEHHE TATOTEHUS U cuia TshkecTH. Cuila TSKECTH Ha JPYruX
mnaHetax. Bec Tema. HeBecomocTh. CrokeHHME CHIJI, HANpaBJICHHBIX 10 OJHOM MNpPsSMOM.
PaBHogelicTByromas cui. Cuia TpeHus. TpeHue CKONbKEHUs U TpeHHe Nokosl. TpeHue B npupoze

Y TEXHUKE.
Jemoncmpayuu.
1. HaGmroneHue MEXaHMYECKOTO JIBHKCHUS Tela.
2. WN3mepenune ckOpoCTH MPSIMOJIMHEMHOTO IBUXKEHHUS.
3. HaOmntoneHue siBI€HUSI UHEPLINU.
4. HalGmoneHne n3aMeHEHHUs! CKOPOCTH MPHU B3aMMOJICHCTBUH TEIL.
5. CpaBHeHHE Macc MO B3aUMOACHCTBHIO TETl.
6. CrnoxeHue cuj, HallpaBJICHHBIX 110 OAHON IPSIMOM.

Jlabopamopuvie pabomot u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHS (IIapukKa B IKHAKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. Ormpenenenue cpenHedl CKOPOCTH CKOJIBXEHHMS Opycka WM [IapuKa IO HAKJIOHHOH
IIJIOCKOCTH.

3. OmnpeneneHune MWIOTHOCTH TBEPAOTO TENa.

4. OnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTsbkeHUs (aedopmaruu) MpYyKUHBI OT
MIPUJIOKEHHOH CHUJIBL.

5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTbH CHJIBI TPEHMsSI CKOJIbKEHHUS OT Beca Tena U
XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEM.

Pa3nen 4. /laBieHune TBEpPABIX TeJl, KUAKOCTEH M ra3oB.

Hasnenne. CriocoObl YMEHBIICHUS W yBEIWUYEHUS NaBieHus. J[aBieHue raza. 3aBUCUMOCTD
JaBJIeHUs ra3za oT o0béMa, Temmneparypsl. llepenaua naBineHust TBEPABIMU TellaMU, KUJIKOCTSIMHU U
razamu. 3akoH Ilackams. IIHeBMaTtnuyeckne MalIMHBL. 3aBUCUMOCTbH JABJICHHUS JKHJIKOCTH OT
riyounsl. ['uapocrarndeckuit mapagokc. CooOuiaromuecs cocyasl. [ napaBinyeckue MeXaHu3MBbl.

Atmocdepa 3emnn u armochepHoe namineHue. I[IpuduHBI CymIeCTBOBaHUS BO3IYLIHOH
obosoukn 3emumn. OmbiT Toppuuemm. M3mepeHne arMochepHOro JHaBleHUS. 3aBUCUMOCTH
aTMoc(epHOro JaBieHUs! OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11 u3mepenns atMochepHOro
JABJICHUSI.

JleiicTBHE )KMIKOCTH M ra3a Ha MOIpyKEHHOE B HUX Teno. BelTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

emoncmpayuu.
3aBUCHUMOCTB JaBJIEHUS T'a3a OT TEMIIEPATYPBI.

[lepenaua naBiieHUs )KUJKOCTBIO U TA30M.
CooOmiaromuecs cocysl.

I'mppaBnnueckuii npecc.

[IposiBnenue aeicTBUsA aTMOC(HEPHOTO AaBICHUSI.

ANl o e



6. 3aBHCHMOCTb BBITAIKMBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHONW YaCTH Tella U MIIOTHOCTH
KHUIKOCTH.

7. PaBEHCTBO BBITAJKHBAIOIIEH CHUJIbI BECY BHITECHEHHOM KUIKOCTH.

8. YcioBue miaBaHus TeN: MJIABAHUE WIH MOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOUIEHUS
IUIOTHOCTEU TE€JIa U )KUJIKOCTH.

Jlabopamopuvie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOAE OT 00BbEMA IMOTPYXKEHHOW B JKUIKOCTH
YacTH TeJa.

2. OmnpeneneHue BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEW HA TENO, IOTPYKEHHOE B
KHUJKOCTb.

3. IlpoBepka HE3aBUCMMOCTH BBITAJIKUBAIONIEH CUJIbI, JEHCTBYIONIEH HA TEJNO B KUIKOCTH,
OT Macchl Tena.

4. OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTDH BBITAJKHUBAIOLIEH CHIIbI, ACHCTBYIOLIEH Ha
TEJNO B JKMJIKOCTH, OT 00bEMa MOTpYKEHHOW B KHUJIKOCTh YaCTU Tejla U OT IUIOTHOCTH
KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYHUPOBAHHME JIOJAKUM M OIpeAesieHHe €€
IPy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTD. JHEprus.

Mexanundeckas pabota. MOIIHOCTb.

[IpocTeie MEXaHU3MBIL: pbluar, OJI0K, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeneHne npaBuiIa paBHOBECHS pblyara K 0J10Ky. «3omoToe mpaBuiao» Mexanuku. KITJ] mpocTbix
MexaHu3MOoB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanundeckas sHeprus. Kunernueckass u noreHiuaibHas sHeprud. [IpeBpaiienue omgHoro
BUJIa MEXaHUYECKOM YHEPTUU B APYroil. 3aKOH COXPAHEHHUS SHEPTHHU B MEXAHUKE.

Jemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuuvie pabomol u onvimel.

1. Ompenenenue pabOTHl CHJIBI TPEHHS TPU PABHOMEPHOM JBIKEHHH Tela IO

TOPU30HTAILHON IIOBEPXHOCTH.

2. HWccnenoBanue yclioBUM paBHOBECHUS pblyara.

3. HUsmepenue KIIJI HakIOHHOM IJIOCKOCTH.

4. W3yueHue 3aKOHA COXpPaHEHUSI MEXaHUYECKON YHEPTUU.

8 KVIACC

Pa3zgen 6. TensioBble siBJIeHUS, U3MEHEHHE arPeraTHbIX COCTOSIHUI BellecTBa.

OCHOBHbBIE TOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUHU CTpOEHUs BellecTBa. Macca u
pa3MepLI aTOMOB 158 MO.IIGKyJI. OHBITBI, HOIITBep)KI[aIOH_[I/IG OCHOBHBIC ITOJIOKCHU A
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPIOTO, KUAKOTO W Ta3000pa3HOrO COCTOSHUHN BemecTBa. Kpuctammudeckue u
amopdusbie Tena. OOBICHEHHE CBOWCTB ra3oB, KHAKOCTEH M TBEPIBIX TET HA OCHOBE IMOJIOKCHHMA
MOJIEKYJISIPHO--KUHETUYECKOH Teopur. (CMauyumBaHME M KalWULIpHbIE sBJIEHUs. TemioBoe
pacuIMpeHue 1 cxxaTue.

Temmnepatypa. CBsi3b TeMmmeparypbl CO CKOPOCTBIO TEIUIOBOTO JBWIKEHHUS YACTHIL.
Baytpennss sueprusi. CriocoObl M3MEHEHHSI BHYTPEHHEH SHEPTUU: TEIUIonepeaadya U COBEPIICHUE
paboTel. Buasl Terionepenayn: TemIONPOBOJHOCTh, KOHBEKIIUS, H3TyUCHHE.



KonmuecTBo TEoThl. YenbHas TEIIOEMKOCTh BeEIIeCTBAa. [eMIO00MEH | TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lmaBieHWe W OTBEpACBAHHE KPHCTAUIMYCCKUX
BEIIECTB. YJenbHass TemoTa IiaBieHusa. I[lapooOpa3oBanme u KoHueHcanwus. Vcmapenue.
Kunenue. VYnaenbHas Temnora mnapooOpa3oBaHMs. 3aBHCHUMOCTh TEMIEPATypbl KHIIEHHUS OT
aTMOC(EpHOTO JaBIICHUSL.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeJbHAs TEII0Ta CTOPaHHUs.

[Mpunmuner pabGotel  TemnoBbix asurateneid KIIJ[ TermoBoro asurartens. TerioBble
JIBUTATENH U 3aIUTa OKPYXKAIOIIEH Cpebl.

3aKk0oH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIJIOBBIX MPOIIeccax.

emoncmpayuu.

Habmonenne 6poyHOBCKOTO IBHXKEHUSI.

Ha6monenue nuddysum.

HabGmronenue siBneHnii cMauuBaHUs U KalTWJUBIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacumpeHus Te.

W3menenue gaBieHus ra3a npyu U3MEHEHUU 00bEMa U HAarPEBAHUU WIIA OXJIAKICHUH.
[IpaBuna uzmMepeHust TeMnepaTyphl.

Bunae! rerionepenaun.

OxJtax/IeHre Mpu COBEPIICHUH PAOOTHI.

9. HarpeBanue npu coBepIIeHUN paOOThl BHEIIHUMHU CUIIAMHU.
10. CpaBHEHME TEMIOEMKOCTEN pPa3INYHBIX BELLIECTB.

11. HaGnroneHnue KumeHwus.

XNk L=

12. HaGnroneHue moCcTOSTHCTBA TEMIIEPATYPHBI MIPH TUTABICHHUH.
13. Mozenu TEIUIOBBIX ABUTATENICH.
Jlabopamopuwie padbomot .

1. OmbITHI 10 0OHAPYKEHUIO ACUCTBUS CHII MOJICKYJISIPHOTO TIPUTSKEHHS.

2. OnbITHI MO BBIPAIIUBAHUIO KPUCTAIIOB MMOBAPEHHOM COJIM WIIM caxapa.

3. OmbIThI 0 HAOMIOACHUIO TETJIOBOTO PACHIUPEHUS Ta30B, KUAKOCTEH U TBEPBIX TEI.

4. Ormpenenenue TaBICHUs BO31yXa B OaJIOHE IIMPULIA.

5. OneIThl, AEMOHCTPUPYIOUIUME 3aBUCHMOCTh [ABJIEHHsS BO3[yXa OT e€ro oonbémMa u
HarpeBaHUs WU OXJIaXKICHHUS.

6. Jlabopatopnas pabora «KonmdecTBo TemnoTsl. EAMHHIIBI KOTWYeCTBa TETIOTHL.)»

7. JlabopatopHas pabora «Pacder KOIMYeCTBa TEIUIOTHI, HEOOXOIUMOTO ISl HarpeBa Tela

WJIN BBIACTIACMOTIO UM ITPU OXJTIAKICHUHN. >
8. JlaGoparopHas pabora «M3mepeHue yIeabHON TETIOEMKOCTH TBEPAOTO TElIay

Pa3nes 7. DiekTpuyecKkue H MArHUTHBIE SIBJICHHS.

Onextpuszanus Ten. JIBa poja 3yeKTpuUecKuX 3apsoB. B3anmozeiicTBue 3apsKeHHBIX TE.
3akon KysnoHa (3aBHCHMOCTb CHJIbI B3aUMOJICHUCTBUS 3apSKEHHBIX TEJ OT BEJIUYMHBI 3apsioB U
PACCTOSIHUS MEX1Y TeJlaMu).

Onekrtpuyeckoe noisie. Hampsoxk€HHOCTh 3nekTpuyeckoro mnoss. [lpuHnun cynepno3unuu
3JEKTPUUECKUX MoJIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snekTpuyueckux 3apsiioB. DIEeMEHTApHBIN dieKTpruueckuit 3apsaa. CTpoeHue aToma.
[IpoBOAHUKY M TUANEKTPUKH. 3aKOH COXPaHEHHUsI 3JIEKTPUUYECKOTO 3apsijia.



ONEKTPUUECKUH TOK. YCIIOBUS CYyIIECTBOBAHUS AJIEKTPUYECKOTO TOKA. VCTOUHUKH
MOCTOSIHHOTO TOKa. JIeHWCTBHSI HSJIEKTPUYECKOr0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIEKTPUYECKHM TOK B )KHJIKOCTSX U ra3ax.

Onektpuyeckass uenb. Cuna ToKa. OleKTpuueckoe HampsokeHue. ConpoTHBIICHHE
MPOBOJIHUKA. Y JIETbHOE COINpPOTHBIIEHHE BemiecTBa. 3akoH Oma s ydacTka Ienu.
[TocnenoBarenbHOE M TAPALIEIIBHOE COCTMHEHNE MPOBOTHUKOB.

PaboTa 1 MOIIHOCTE JIEKTpHUECcKOro Toka. 3akoH J[koyms—JIeHna. DnekTpuueckue menu u
MOTPEOUTENH IEKTPUUECKON dHeprun B ObITYy. KopoTkoe 3aMbIkaHue.

[TocrosaHHble MarHuTbl. B3anMOAENCTBHE NOCTOSIHHBIX MAarHUTOB. Mar"HuTHOE IIOJE.
MarunuTtHoe nojie 3eMJIM U €ro 3HaAYeHHUE s *Ku3HU Ha 3emie. OnwiT Dpcrena. MarHuTHoe mose
3JEKTPUYECKOTO TOKa. [I[puMeHeHne 2IeKTPOMArHuTOB B TEXHUKE. /[elicTBHE MarHUTHOTO MOJIs Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb IOCTOSTHHOTO TOKA. VCronb30BaHKE 3JEKTPOABUTATENEH B
TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SBneHue  snekTpoMarHUTHOM — MHAyKuuu. IlpaBuno  Jlenna.
Onektporereparop. CrocoObl MOMy4YeHUsS DJICKTPUUECKOW DSHEPruu. OJIEKTPOCTAHIIMKA Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

DneKTpu3aIus Tel.
JIBa poJia ANEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEll.
YCTpoUCTBO U JEHCTBUE DIIEKTPOCKOIIA.
DNeKTpOoCTaTUUYECKask MHIYKIHUS.
3aKOoH COXpaHEHUs IECKTPUICCKUX 3aPsIOB.
[IpoBOIHMKY U ANDIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHHUI 3JIEKTPUUECKOTO MOJIS.
HcTouHMKH MOCTOSHHOTO TOKA.
JIefiCTBHA 2IEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUIKOCTH.
. I'a30BBbIi1 pazpsz.
. I3mepenue cuiibl Toka aMIepMeTpOM.
. I3mepenue 35eKTpuyecKoro HanpsHKEeHUs BOJTBTMETPOM.
. PeocTtaTt u Mara3uH cCOnpoTHBIICHUM.
. B3anmopeicTBre MoCTOSIHHBIX MarHUTOB.
. MozaenupoBaHre HEBO3MOKHOCTH Pa3CJICHHS MOTIOCOB MarHUTA.
. MoaenupoBaHrue MarHUTHBIX TTOJIEH MOCTOSTHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHO€ noJje Toka. JIEeKTPOMarHmr.
. JlelicTBME MAarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.
. DIIEKTPOBUTATENH MOCTOSTHHOTO TOKA.
. UccnenoBanue siBIeHUs 371€KTPOMAarHUTHOM MHAYKIUU.
. OnbiTl Dapajes.
. 3aBUCUMOCTb HaIlpaBJIEHUS UHIYKIUOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHUSI.
25. DIIEKTpOreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopuvie pabomot u onvimel.
1. OnbIThI 10 HAOTIOACHUIO SJEKTPU3ALMH TEJ UHIYKIUEH U IPU COTPUKOCHOBEHUH.
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9.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIICHUSI MPOBOAHUKA
OT €r0 IJIMHBI, IJIOIIA/IA MTOTIEPEUHOT0 CEUEHHUS U MaTepHuaa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUSI KATYIIKU C TOKOM U
Mar"uTa OT CUJIbl TOKA U HaIlPaBJICHUS TOKA B KaTYIIKE.

OnpITl O UCCIEIOBAHUIO SIBICHUS SJICKTPOMArHUTHOW MHAYKIMU: MCCIIEJOBAaHUE
W3MEHEHUN 3HAUYCHUSI U HAMPABJICHUS UHIYKIIMOHHOTO TOKA.

JlabopaTopnas « COOpKa AJIEKTPHUUECCKOM IETH U U3MEPEHUE CHITBI TOKa)

JlabopatopHass pabora « M3mepeHue HampsDKeHHsS HAa  Pa3lIWYHBIX  ydacTKax
3JIEKTPUYECKOMN LIETIH

JlabopaTopHas paboTta « PerynupoBaHue CHIIBI TOKa PEOCTATOM

JlabopatopHass pabota «VI3MepeHHe CONPOTHUBIEHUS TMPOBOJHUKA TMPHU IOMOIIU
aMIepMeTpa U BOIbTMETPa

JlaboparopHast paboTa « M3MepeHre MOIHOCTH U PabOTHI TOKA B AIEKTPUUYECKOM JTaMIIe)

10. JTabopaTopHas padora « COOpKa 3JICKTPOMArHUTa U UCTIBITAHUE €T0 JCHCTBHS

11. JIabopaTopHas pabota «l3ydeHue 371eKTpUuecKoro IBUTaTes sl TOCTOSHHOTO TOKa

Pa3nea 8 CBeroBble sIBJIEHHS.
JIyueBas monens cBera. Mictounuku ceeta. [IpsmMonnHeliHOe pacipocTpaHEHUE CBETA. 3aTMEHUS
Comnna u Jlynsl. Otpaxenue cBeta. [1mockoe 3epkano. 3aKoH OTpaKEHUsI CBETA.

[Ipenomnenue cBeta. 3akoH mnpenomieHUsl cBeta. [lolHOE BHyTpEeHHEE OTpa)X€HHUE CBETA.
Hcnonbs3oBanKe MOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOAX.

JIunza. Xon mydeii B tuH3e. OnTudeckas cuctemMa ¢oroarmnapara, MUKpPOCKOIa U TeJIECKOTa.
I'na3 kak ontuyeckas cucrema. ban3opykocTs U JalIbHO30PKOCTb.

Paznoxenune 6emoro cera B cnekTp. OnbiTel HetoToHa. Cro)keHHE CHEKTPaTbHBIX IIBETOB.
Hucnepcus cBera.
Jemoncmpayuu.

e
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[IpssmonHENHOE pacIpOCTPaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonydenne n306paxxeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue ceera.

OnTuyeckuii CBETOBO/I.

Xom tydeit B coOuparomiei JTruH3e.

X0 1y4deu B paCcCEUBArOLLIEH JIMH3E.

[onmyuyenue n300paXkeHMIA C TOMOLIBIO JTUH3.

[IpuHumn neiicTBus gporoanmnapara, MUKPOCKOIA U TEIECKOIIA.

10. Monens rinasa.
11. Paznoxenue 6enoro cBera B CIEKTP.

12. Tlosryuenue 6enoro cBeTa MpH CI0KEHUU CBETA PAa3HBIX IIBETOB.
Jlabopamopuvie pabomot u onvimel.

1.
2.
3.

Omnpenenenne POKyCHOTO PACCTOSHUS U ONITHYECKOW CHIIBI COOMpPAIOIIEH JTMH3HI.

OnbITHI 1O Pa3sIoKEHUIO OEJI0r0o CBETa B CHEKTP.

OnpITEl MO BOCTIPHUATHIO IIBETa MNPEIMETOB NpHU HX HAOIIOACHUM Yepe3 IIBETOBBIC
(GUIBTPBI.

JlabopaTtopHnas pabota « [lomydyeHune n300paxeHus IPU TOMOIIU JTHH3bI)

JlabopaTopHas pabota « M3yueHne XapaKTepUCTHUK HM300paKeHHS TMpeaMETa B TIOCKOM
3epKane.»



6. JlabopatopHas pabora « HccnemoBaHue 3aBHCHMOCTH yriia MPEJIOMIICHUS CBETOBOTO
ay4a oT yria najeHus Ha TpaHuIe «BO3yX—CTEKJIIOM.

9 KJIACC

Pa3znen 9. Mexanuveckue siBJIeHUs.

Mexanudeckoe ABWKeHHE. MatepuanbHas Touka. Cucrtema orcuéra. OTHOCHUTEIBHOCTH
MEXaHWYECKOro JBWXKEHUsA. PaBHOMepHOoe mnpsMoiuHEelHoe nBHkeHue. HepaBHOMepHOe
npsiMoiinHeitHoe JBukeHue. CpenHsis W MTHOBEHHAass CKOpPOCTh Tela NpH HEPAaBHOMEPHOM
JBIDKCHUH.

VYckopenne. PaBHOycKkOpeHHOE TpsiMoyiMHEHHOe ABvxkeHue. CBoOomHoe majaeHue. OTIbBITHI
lanunes.

PaBHOMepHOE ABWXKEHHME MO OKpYXHOCTU. Ilepmon m uactora obOpamienus. Jluneilinas u
yrioBasi ckopocTu. LleHTpocTpeMUTeNnbHOE YCKOPEHNUE.

ITepBriii 3akon HeroTona. Btopoit 3akon Hprorona. Tpermit 3akoH Herotona. IlpuHimn
CYHEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHHs: CHJla TPEHMSI CKOJIBKEHUS, CHJIa TPEHUSI TIOKO4,
JpYTUE BUJIBI TPEHUS.

Cuna TSOKECTU U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpeHHE CBOOOJHOTO MaJeHHUS.
JBrxenue mnanet Bokpyr Connua. [lepas kocMuueckas ckopocts. HeBecOMOCTh U Eperpy3KH.

PaBHOBecue matepuanbHON TOUYKU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tena C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3Menenue wumnynbca. MMnynbc cuiibl. 3aKOH COXpPAaHEHHUS HUMITYJIbCA.
PeakTuBHOE ABUXKEHUE.

Mexannueckass pabora W MOIIHOCTh. Pabora cunm TsokecTH, ynpyroctd, TpeHHs. CBsi3b
sHeprun u padotel. [loTeHIManbHas 3HEprusi Tena, MOJHATOTO HAJ TMOBEPXHOCTHIO 3EMIIH.
[TorenmmanpHast 3HEprust cxkarod npykuHbl. KuHetndeckass sHeprusi. TeopeMa 0 KHUHETHYECKOU
SHEpruu. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOIo JBMKEHUS T€la OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHE MNyT€H U TPACKTOPUN ABUKEHHUS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO

Pa3HBIX TEJl OTCUETA.

3. H3mepeHne CKOPOCTH U YCKOPEHUS MPSMOIUHEHHOTO IBUKCHHUS.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JBUKECHUSI.

5. HaOmroneHue NBMKCHHS TeJa 10 OKPYKHOCTH.

6. HaOmiogeHne MexaHMYECKHX SIBICHH, MPOUCXOMAUINX B cucTeMe oTcuéra «Temexkan

pu €€ paBHOMEPHOM U YCKOPEHHOM JBUKCHUH OTHOCUTEIILHO KaOWHeTa (DU3HKH.

7. 3aBUCHUMOCTH YCKOPEHHMsI TeJla OT MAacChl TeJIa U IEUCTBYIOIICH Ha HETO CHIIBI.

8. HaOmroneHune paBeHCTBA CHIT PU B3aUMOJICHCTBUU TEII.

9. H3MeHeHue Beca Teja MPU YCKOPEHHOM JIBUKEHHUH.

10. Ilepenaua nmmynbca npu B3aUMOAECHCTBUU TEJ.

11. TIpeobpa3zoBaHus SHEPTUN TPU B3aUMOACHCTBUH TEIN.

12. CoxpaHeHHe UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHune UMITyJibca MPU a0COTIOTHO YIPYTOM B3aUMOCHCTBHUH.

14. HabGnroneHne peakTHBHOTO JIBUKEHHUSI.



15.
16.

CoxpaHeHue MEXaHUYECKOH SHEPTHH ITPHU CBOOOIHOM MaICHUH.
CoxpaHeHre MEXaHNUECKON YHEPIUH MTPH IBUKEHUU TeJIa MOJ] IeHCTBUEM TPy KUHBI.

Jlabopamopuusie pabomol u onvimel.

1.

11.

12.

KoHcTpyupoBanue TpakTa Aisi pa3roHa M JajJbHEWIIEro paBHOMEPHOIO JBHXKCHHS
[IapUKa WU TEIEKKH.

Omnpenenenne cpenHell CKOPOCTH CKOJNBXKEHHS OpycKa WM JBIDKEHUS MIapHKa 10
HAaKJIOHHOM TUIOCKOCTH.

OmnpeneneHue yCKOpeHHsI Tejla INpPU PABHOYCKOPEHHOM JBM)KEHUHM IO HAKJIOHHOM
TUIOCKOCTH.

JlaGoparopHas pabota « MccnenoBanne paBHOYCKOPEHHOTO JIBHYKECHUS 0€3»

IIpoBepka runoTe3pl: €ciay MpH PaBHOYCKOPEHHOM JABMKEHMM 0€3 HaualbHOM CKOPOCTH
IIyTH OTHOCSTCS KaK Psii HEUETHBIX YHCEJ, TO COOTBETCTBYIOIINE MPOMEXYTKU BPEMEHH
OJIMHAKOBBI.

JlabopaTopHas pabota « M3mepeHue yCkopeHus: CBOOOTHOTO TaACHUS

HccnenoBanue 3aBUCUMOCTH CWJIBI TPEHUS CKOJIBXKEHHMS OT CHJIbl HOPMAJbHOTO
JIaBJICHUSL.

Omnpenenenne KodhUITUEHTA TPEHUS CKOTBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBIL.

. Ompenenenne paboOThl CHJIBI TPEHUS TMPH PABHOMEPHOM JIBKEHUM Tejla I0

TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenue paboOTHl CUJIBI YOPYroCTH MPH TNOABbEME Tpy3a C HCIOJIb30BaHUEM
HETIOJBIKHOTO U TIOABIKHOTO OJIOKOB.

N3y4eHne 3aKk0Ha COXpaHEHUs] SHEPTUU.

Pa3znen 10. Mexannuyeckue Koj1e0aHusI M BOJHBI.3BYK.

Konebarenpnoe nBmxkenune. OCHOBHBIE XapaKTEPHUCTUKU KOJICOAHWH: TEpHOJ, YacToTa,
aMIMTysna. MareMatTMd4ecKuid W NPYKHHHBIM ~ MasTHUKH. [IpeBpamieHue dSHeprum ImpH
KoJ1e0aTeaIbHOM JIBUKECHUU.

3aryxatomue kosjeOaHus. BpiHyxIeHHble KoseOaHus. Pe3onaHc. MexaHWYecKHe BOJHBI.

CaoilicTBa MexaHn4ecKUX BOJIH. [Ipo/1osibHBIE U MONEpEeYHbIe BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHus. MexXxaHU4eCKHUEe BOJIHBI B TBEPJIOM TEJIE, CEHCMUUYECKUE BOJIHBI.
3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. H(dpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. HabGmonenue konebaHuit Tel Mo ASWCTBUEM CHITBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. Habmronenue xonebaHuii rpy3a Ha HUTU U Ha MIPY>KUHE.

3. HalGnroneHue BIHYKIEHHBIX KOJIeOaHUW U pe30HaHCa.

4. PacnpocTpaHeHue IpOJ0JIbHBIX U MOTEPEYHBIX BOJIH (Ha MOJIEIN).

5. HaGmroneHue 3aBUCUMOCTHU BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKycTUYECKUH pEe30HaHC.

Jlabopamopuusie pabomot u onvimel.

1. JlabopatopHas paborta «HccrmemoBanue 3aBUCHMOCTH TEPHOJIa M YaCTOTHI CBOOOIHBIX
KoJjeOaHui MasTHUKA OT JJIMHBI €0 HUTH

2. HccnenoBaHue 3aBUCHMOCTH Tepuoja KoJeOaHUH IMOJBEHIEHHOT0 K HUTH Ipy3a OT
JUTHHBI HATH.

3. HccnenoBaHue 3aBUCHMOCTH TIEpHOJa KOJICOAHWH TPYKWHHOTO MasiTHUKA OT MacChl

rpysa.



4. TIpoBepka HE3aBUCHUMOCTH IEepHOJa KOJIeOaHU rpy3a, MOJBEIICHHOTO K HUTH, OT MacCChI

rpysa.

5. OmnbIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTh MEepHoJa KojeOaHU! MPYKUHHOTO MasTHUKA

OT MaccChI Tpy3a U KECTKOCTH MPY>KUHBI.

6. V3Mmepenue yckopeHus: CBOOOTHOTO MaICHUS.

Pa3nes 11. D1eKTpoMarauTHoe 1oJie M 3JIeKTPOMATHUTHbIE BOJIHBI.

DIEKTPOMAarHuTHOE MOoJ€e. JJIEKTPOMarHuTHbIE BOIHBL. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH.
[Ikana 3MeKTpOMarHUTHBIX BOJH. VICIONIb30BaHNE AIEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolcTBa JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomot u onvimol.

1. M3ydeHue CBOMCTB IEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOWMIILHOTO TeleoHa.

2. JlabopaTtopHas pabota «/3mydeHue sIBICHUS JICKTPOMarHUTHOM

3. JlabopatopHas pabota «HaOnroneHre CIUIONIHOTO U IMHEHYAaTOTO CIIEKTPOBY

4.

Pa3znen 12. KBanTtoBble siBJ1eHUSs.

Omneitel Pe3epdopna u mmanerapHas Mojenb atoma. Mojaens atoma bopa. Mcmyckanue u
norjoiieHue ceera atoMoM. KBanTel. JInHelWyaThie CIEKTPHI.

PaguoaktuBHOCTh. Anbda-, Oeta- u ramma-m3nydeHus. CTpOeHHE aTOMHOTO sijipa.
Hyknonnas Mogens aroMHoro siapa. HM3zorombel. PanuoaktuBHble mnpeBpaunieHusd. llepuon
noJTypacrajia aTOMHBIX sIZIep.

SnepHble peakiuu. 3aKOHBI COXpPAHEHUS 3apsJ0BOTO M MAacCOBOTO YHCEN. DHEprus CBS3U
aTOMHBIX sifiep. CBsi3b Macchl U SHepruu. Peakiuu cunTe3a u aeneHus sgaep. UcTtouHuku sHepruu
ConHua u 3B€37.

Snepuas sHepreruka. JleHcTBUS paauoaKTUBHBIX U3JTYYEHUI HA )KMBBIE OPTaHU3MBbl.

Hemoncmpayuu.

CrexTpbl U3JIy4eHUs U TOTJIOIIECHHUS.

CrexTpsl pa3TuYHbIX Ta30B.

Cnekrtp Bomopoaa.

Habmronenue TpekoB B kamepe BusbcoHa.

Pabota cuérunka HOHU3UPYIOIUX U3TYUCHUH.

Perucrpanus uznydeHus: npupOIHBIX MUHEPAIOB U TTPOTYKTOB.

]Ia6opamopubte padomwt u onvimol.

1. HaGnromeHue CIUIONIHBIX U TUHEHUATHIX CIIEKTPOB U3TyUYCHUSI.

2. HWccrnenoBaHne TPEKOB: HU3MEPEHHE OHHEPrHM YAaCTHUIBI IO TOPMO3HOMY TyTH (IO

¢dororpadusam).

N3mepenue pagnoaktuBHOro GoHa.

JlaGopaTtopHas pabota «M3mMepeHne ecTeCTBEHHOTO paIualluOHHOTO (hOHAY)

5. Jlaboparopnas pabora «M3myueHue pdeneHus sapa aroma ypaHa 1o ¢ortorpaduu
TpekoB".Jlenenue saep ypana.llennas peakuus»

6. JlaGopatopuass pabora «OrleHKa Tmepuoaa TModypacnajga HaXOISIIUXCS B BO3IAyXe
MIPOJYKTOB pacrajia ra3a pajgoHa
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7. JlaGopatopHas pabGota «M3ydyeHue TpPEKOB 3paspKEHHBIX YacCTHIl IO T'OTOBBIM

¢dororpadusm»

IToBTOPUTENBHO-00001IIAO NI MOYJIb.

[ToBTOpUTENBEHO--00001IAONNIT MOy b TIPEIHA3HAYEH AJII CUCTEeMATH3aIMH U 0000IIeHUS
MIPEIMETHOTO COJEPIKAHUS U OMbITAa JAEATEIBHOCTH, TPUOOPETEHHOTO MPH M3YYEHUH BCErO Kypca
¢u3nKK, a TaKKe IS MOATOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY AK3aMEHY 1O (U3WKE IS
o0ydJaronuxcs, BEBIOPaBIINX 3TOT YU4€OHBIN MpeIMeT.

[Ipu nM3yuyeHun NaHHOTO MOJIYJIS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIBI AESTEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECTIEUNBAETCS JOCTH)KEHUE PEAMETHBIX M METAIPEIMETHBIX TUIAHUPYEMbIX
pe3ynbTaToB 00ydeHus, (OPMHUPYETCS €CTECTBEHHOHAaydYHAas I'PaMOTHOCTh: OCBOCHHE HAYUYHBIX
METOJIOB HCCIIEJIOBaHMS SIBJIGHUH NPUPOJbI M TEXHHUKH, OBJAJCHUE YMEHHUSIMH OOBSCHSTH
(u3nueckue sBIEHUS, MPUMEHSS MOJIyYeHHbIE 3HAHUS, peIIaTh 3a/1a4, B TOM YHCIIe KaYeCTBEHHbBIC
U DKCIEPUMEHTAJIbHBIE.

[IpuHIIMNIHAIBHO NESATEILHOCTHBIA XapaKTep JAHHOIO pas3jiefla peain3yeTcs 3a CUET TOro,
YTO 00y4aroIuecs BHIMOIHSIOT 33/1aHNS, B KOTOPBIX UM MpeAJiaraeTcs:

Ha OCHOBE TMOJIYYCHHBIX 3HAHUU Paclo3HABaTh M HAyYHO OOBSICHATH (hU3MUECKUE SBICHUS B
OKpYKarolle IPUPOJIE U MIOBCEAHEBHOM KU3HH;

WCTIOJIb30BaTh HAyYHBIE METOJBI HCCIENOBAaHUS (PU3MUECKUX SIBICHWH, B TOM YHUCIE IS
MIPOBEPKHU THIOTE3 U MOJTYUYECHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI Han0OJIee BaXKHBIX JOCTHKEHHUIM COBPEMEHHBIX TEXHOIOTHIA,
HarpuMep, NPaKTUYECKOTO UCIIOJIb30BAHUS PA3IMYHbIX UCTOUHUKOB YHEPTUU HA OCHOBE 3aKOHA
MIPEBPALLIEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPIUU.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA IIPOI'PAMMBLI 11O ®U3ZHUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

Wzydenue ¢pu3nky Ha ypoBHE OCHOBHOTO OOIIETO 0Opa30BaHMs HAIIPABICHO HA IOCTHIKEHUE
JUYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3YJIbTATOB.
B pesynbrare wu3ydeHuss ¢U3MKHM HA YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS Y
oOyuJaromerocst 0yayT c()OpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3yIbTAThI B YACTH:
e 1) MaTPpHOTHYECKOr0 BOCIIUTAHUA:
® - TIPOSBJICHHE WHTEpeca K UCTOPUM M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOW (PU3MUECKOU
HAYKWU;
® - [ICHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(PU3UKOB;
e 2) rpa’kKIaHCKOI0 U IYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:
® - TOTOBHOCTb K aKTMBHOMY Y4YaCTHUIO B O6CY)KI[€HI/II/I O6HICCTB€HHO 3HAYUMBIX U OTHYCCKUX
npo0JieM, CBSA3aHHBIX C MPAKTHYECKUM MTPUMEHEHUEM JOCTHKECHUH (PU3UKU;
® - OCO3HaHHE BaXHOCTU MOPAIbHO--3TUYECKUX MTPUHIIUIIOB B ACSTEILHOCTH YUEHOTO;
e 3)3CTeTHYeCKOro BOCIIUTAHMSA:
® - BOCIPHATHE 3CTETUYECKUX KadecTB (PU3MUECKOW HAayKu: €€ TapMOHUYHOTO IOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
® 4) IeHHOCTH HAYYHOTI'0 MO3HAHMSA:



® - OCO3HaHUE IIEHHOCTH (U3MUECKOM HAayKd KaK MOIIHOTO HMHCTPYMEHTa IMO3HAHUSA MUDPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIEH COCTABIISIIONIEN KyJIbTYpHI;

® - pa3BUTHE HAYYHOH JIFOO03HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON ACSITENEHOCTH;

e 5) popMupoBaHus KYJIbTYPHI 310POBbSI 1 SIMOLMOHAJBLHOI0 0JIAT OOy HS:

® - OCO3HAHHME IEHHOCTH 0E€30MacHOr0 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BaXHOCTHU TMpaBUJI OE30MaCHOTO MOBEACHUS Ha TPAHCIOPTE, HA JOPOTraxX, ¢ DJMEKTPUUYECKUM U
TEIUIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

e - c(hopMHUPOBAHHOCTH HaBbIKa pedIEKCHU, MPU3HAHUE CBOETO MpaBa Ha OIMMUOKY M TaKOTO Ke
npaBa y Ipyroro 4eJioBeKa;

e 6) TPyI0BOro BOCIIUTAHUSA:

® - AKTMBHOE Yy4yacTHE B pEUICHHM MPaKTHYECKHUX 3aJay (B paMKax ceMbH, 00pa3oBaTeIbHOU
OpTraHH3aIfy, TOPOIa, Kpasi) TEXHOJIOTHYECKON U COMAIbHON HAMPABICHHOCTH, TPEOYIONTNX B
TOM YHCJIe U (PU3NIECKUX 3HAHUI;

® - UHTEpeC K MPAKTUIECKOMY M3yUeHUIO PpOodecCcuil, CBSI3aHHBIX ¢ (PH3UKOI;

¢ 7) 3K0JIOTHYE€CKOT0 BOCIIUTAHMS:

e - OpHEHTalMs Ha TNpUMEHEHHEe (UINYECKUX 3HAHUU I peleHus 3adad B obiactu
OKpY’KaloIIe cpelibl, IUITAHUPOBAHMS MTOCTYNKOB M OLEHKH X BO3MOXHBIX MOCHEACTBUH st
OKpYKaIoIIEH Cpeabl;

® - OCO3HaHHWE T00ATHHOTO XapaKTepa SKOJOTHIECKHUX MPOOJIeM U MyTel NX PelieHUs;

e §8) ajanTanMu K M3MEHSKIIMMCS YCJIOBHAM COLMATBHON U MPUPOAHOM CPebl:

e - OTPeOHOCTH BO B3aUMOJICHCTBUU MPH BHIIOJHEHUH HUCCIEIOBAaHUI U MPOEKTOB (pU3nMuecKon
HaIPaBJICHHOCTH, OTKPHITOCTb ONBITY U 3HAHUSIM JPYTHX;

® - [IOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO JeSTeIbHOCTD;

® - OTPeOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM uuciie (OPMYJIUPOBATH UJIEU, TOHATHUSA,
TUMOTE3bI O (PU3HUECKUX O0BEKTaX U SBJICHHSIX;

e - 0CO3HaHHE Je(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCcTH (DU3UKH;

® - IUTAHUPOBAHHE CBOCTO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PU3UICCKUX 3HAHUIA;

® - CTpEeMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBS3U MPUPOABI, OOIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PUBNUECKUX 3HAHMIA;

® - OIICHKAa CBOUX JCHCTBUUA C YYETOM BIUSHUA Ha OKPYXKAIOIIYyI0 Cpely, BO3MOXKHBIX
[J100aBHBIX TOCIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHs ITporpaMMebl 1o (hU3UKe Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHUs
y oOyuatomierocss OyayT cGOPMHPOBaHBI MeTamnpeIMeTHbIe Pe3yJbTaThl, BKJIIOYAIOIIHE
MO3HABATCJIIbHBIC YHHUBCPCAJILHLBIC y‘IGGHLIG ﬂeﬁCTBHH, KOMMYHHKATHUBHBIC YHUBCPCAJIBHBIC
yueOHbIE JeMCTBUSI, PETYJIATUBHbBIE YHUBEPCAJIbHbIE YUeOHbIE 1EHCTBUS.

ITo3HaBaTe/1bHBbIE YHHBepCcAJIbHbIE YUeOHbIe JeliCTBHSA

ba3oBble Jlornyeckue 1eMCcTBHSA:
® BBISIBJISATH M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH O0OBEKTOB (SIBICHUIN);



® YCTAHABIIMBATh CYUIECTBEHHbIN MPU3HAK KIacCHU(pUKALMU, OCHOBAHUA Al 00OOIIEHUS U
CpaBHEHUS;
® BBLISIBIISITh  3aKOHOMEPHOCTH U TMPOTHUBOPEUYHUS B paccMaTpUBaeMbIX (hakTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCAIIMXCS K (PU3HUECKUM SIBIICHUSIM;
® BLISIBIISITh IPUYUHHO--CIICJICTBEHHBIE CBA3M TPU H3YYCHHHM (HU3UYECKUX SBICHUN U
NPOIIECCOB, [E€JIaTh BBIBOJABI C HCIOJB30BAHWEM JEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKITIOYeHUH, BEIJIBUTATh THIIOTE3bI O B3aUMOCBS3SX (PU3NYECKUX BEITUYNH;
® CAaMOCTOATEJILHO BBIOMpATh Croco0 pemeHus yueOHOH (u3nueckoil 3amaun (cpaBHEHHE
HECKOJIbKMX BapHaHTOB peIleHus, BbIOOp Hambojee TMOAXOAAIIErO0 C YYETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).
ba3oBble ucciienoBare/bCKue 1eHCTBHA:
® [ICII0JIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMUS;
® [IPOBOJUTH MO CAMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECJIOXKHBIM (Qu3ndecKuit
9KCIIEPUMEHT, HEOOJIBIIIOE HCccleA0BaHNEe (PU3UUECKOTO SBICHHUS,
® OIICHMBATh HA MPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpMAIMIO, MOJYyUYEHHYIO B XOJe
WCCJICTOBAHMSI MU DKCTIIEPUMEHTA;
® CaMOCTOATENBHO (HOPMYIHPOBATh OOOOIIEHHSI U BBIBOABI MO pe3yjibTaTaM IPOBEIEHHOTO
HaOJII0IeHNS, OTIBITA, UCCIICAOBAHMS,
® [IPOTHO3MPOBATh BO3MOXKHOE JalbHElIIee pa3BuTHE (U3MUECKUX TPOIECCOB, a TaKKe
BBIJIBUTATH TPEATIOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTEKCTaX.
Pa6ora ¢ unopmaumeii:
®[IPUMEHATH pPAa3IMYHbIE METOJbl, WHCTPYMEHTHl M 3alpoChl NpPU TOUCKE U OTOOpE
UH(POPMALIMHU WU TAHHBIX C YIETOM MPEIOKEHHON yueOHOM (hU3ndIecKoi 3a1a4w;
® AHAJIM3MPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMAIIHIO PA3THUHBIX BUI0B
1 (HOpM TpeICTaBIICHNUS,
® CAMOCTOSAITEIGHO  BBIOMpPATh ONTUMAIBHYIO (OpMY TMpENCTaBICHUS WHPOpPMALUU U
WUTIOCTPUPOBATh peIIaeMble 3a/Jayd HECJIOKHBIMM CXEMaMHM, JAMarpaMMaMH, HWHOU
rpadukoii 1 UX KOMOUHAIHSIMH.
KoMMyHUKaTHBHBIE YHHBepcaJbHbIe YUeOHbIe el CTBHA:
®B xo0jie 00CyXJIeHus1 yueOHOro MaTepHala, pe3yabTaToB J1ab0paTOpHBIX paboT M MPOEKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYX/1aeMOW TeMbI M BbICKa3bIBAaTh WUJICH, HALICTICHHBIC
Ha pelIeHNe 3aa9d 1 MoAJepKaHne 0JIaroKenaTeIbHOCTH OOIIEHMS,
® COTIOCTABIIATh CBOU CYXKICHHUS C CY)KACHUSIMU IPYTUX YYAaCTHUKOB JAMAJIOra, 0OHapyKHBATh
pasIuyMe U CXOACTBO MO3UIIMIA;
® BEIpA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;
¢ IyOJIMYHO TPEACTABIATh PE3YJIbTAThl BHIMOJIHEHHOTO (PU3NYECKOTO OIbITa (IKCIIEPUMEHTA,
WCCJICIOBAHMUS, IPOEKTA);
® [IOHMMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAMBHIYaIbHOU pabOTHI Mpu
penieHnr KOHKPETHON (hU3UYECKOM MPOOIIeMBI;
®IPUHUMATh II€TM COBMECTHOH JEATENbHOCTH, OpPTraHW30BBIBaTh JCHCTBUS 1O €€
JOCTHKEHHUIO: paclpeesiTh Poiiu, OOCYXIaThb MPOIECChl U Pe3yJIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;
® BLINIOJIHATh CBOIO 4YacTh pPalOTHI, JOCTHras KauyeCTBEHHOTO pe3ysbTaTa IO CBOEMY
HANPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C APYTUMHU YJICHAMHU KOMAaH/IbI;



® OIICHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITENHHO
c(hOpMYJIUPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUSI.

PeryasiTuBHble YHHMBepPCcaJbHbIe YUeOHbIE TeCTBUS

Camoopranusanus:

® BBISIBJIATH NMPOOJIEMbl B KU3HEHHBIX M Y4EOHBIX CUTyalUsX, TpeOyroIUX Ui peLIeHUs
(bu3nUecKuX 3HAHUM;

® ODUCHTHUPOBATHCSI B PA3NIMYHBIX MOAXOJAaX MPUHATHS pelIeHuH (MHIUBUAYaJIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATHE PEILICHUH IPYTIIoif);

® CAaMOCTOSAITEJIBHO COCTaBJATh AJITOPUTM peIleHUs (U3MUECKOM 3ajaud WM  IUIaHa
UCCJIEIOBaHMUsI C Y4YETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MpearaéMble BapUaHThl PELLICHUN;

e fieniaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTEJIEKT:

® 1aBaTh a/IEKBaTHYIO OIIEHKY CUTYyallUH U IpeuiaraTh I1aH €€ U3MEHEHMUS,

¢ O0BSCHATDh NPUYMHBI JTOCTHM)KEHUS (HEIOCTHMIKEHHUsSI) PE3yJIbTAaTOB JEATEIbHOCTH, IaBaTh
OLICHKY ITPHUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHHUS (DU3MYECKOTO
UCCIICIOBAaHUsT WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBLIMXCS
CUTYyallMii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

® OLICHUBATh COOTBETCTBHE PE3yJIbTaTa LIEIH U YCIOBUSM;

® CTaBUTh €051 HA MECTO JIPYroro 4ejJoBeKa B X0JI€ CIIOpa UM JUCKYCCUM HAa HAYYHYIO TEMY,
IOHUMAaTh MOTHBBI, HAMEPEHHUSI U JIOTUKY JIPYyToro;

® [IpM3HABaTh CBOE MIPABO HA OUIMOKY MpH pelieHuu (GU3NUECKUX 3a]1a4 WIN B YTBEPKICHUAX
Ha Hay4yHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

HNPEAMETHBIE PE3YJIBTATHI

K koHiy oOydeHus B 7 Kijacce INpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUMA:

® 1ICTI0JIb30BATh MOHATHS: (PU3MUECKUE U XMMUYECKHE SBJICHUS, HAOII0eHUE, SKCIICPUMEHT,
MOJIeNIb, THIIOTE3a, CAUHUIBI (PU3MUECKUX BEIUYMH, aTOM, MOJEKyJa, arperaTrHble
COCTOSIHUSI BellecTBa (TBEpIOE, >KHUIKOE, Ia3000pa3HOE), MEXaHWYECKOE JABM)KEHUE
(paBHOMEpHOE, HEPABHOMEPHOE, IPSIMOJIMHEHHOE), TPAeKTOpUs, PABHOAEHUCTBYIOIIAS
cuia, nepopmanus (ynpyras, miacTudeckasi), HeBECOMOCTb, COOOLIAIOIIUECS COCYAbI;

epa3nnyath sBieHUSA (AU(Py3us, TEIIOBOE ABMKEHHME YacCTHIl BEIIECTBA, PABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE IBW)KCHHE, HMHEPLMs, B3aUMOACHCTBHE TEJ, PaBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHON OCBIO BPALLCHMs, IIEpelada JaBICHUs TBEPABIMU TEIIAMHU,
KUAKOCTAMU M Tra3aMu, aTMOC(EpHOE JaBJI€HHE, I[UJJaBaHUE TeJl, IPEBPAIICHUS
MEXaHUYECKOM SHEpruM) MO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIUX JaHHOE (PU3NUYECKOE SBICHUE;

® pacro3HaBaTh NPOSIBIECHUE N3YUYEHHBIX (PU3MUYECKHX SIBICHUI B OKpPY’KAIOLIEM MHUpE, B TOM
yrcie GU3NUecKre SBJICHUS B IPUPOJE: IPUMEPHI JBMXKEHUS C PA3TUUYHBIMUA CKOPOCTSIMHU



B JKMBOW U HEXUBOU NPUPOJE, NEUCTBUE CUIIBI TPEHUs B IPUPOJE U TEXHUKE, BIUSIHHUE
aTMoc(epHOro JaBJi€HMs Ha J)KMBOM OpPraHu3M, IUIaBaHHUE PbIO, pblyaru B TEJIE YeIOBEKa,
IpU 3TOM MEPEBOIUTH MPAKTHUECKYIO 33Jady B y4eOHYIO, BBIIEISATH CYIIECCTBEHHBIC
CBOIicTBa (MpU3HAKK) PUINIECKUX SBICHUI;

® ONHMCHIBATh HM3yYEHHBIE CBOWCTBA TeNl U (PU3WYECKUE SBIICHUS, UCIONB3Yys (PU3NUYECKUE
BeJIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpEMs, IMyTh, CKOPOCTb, CPEIHSSA
CKOPOCTh, CHJIa YIIPYTrOCTH, CUja TSDKECTH, BEC Tella, CHla TPEHMs, aBjieHue (TBEPAOIO
Tena, )KUJIKOCTH, Ta3a), BRITAJKMUBAIOIIAs CUJIa, MEXaHU4ecKas paboTa, MOIIHOCTb, TJIEYO
CHUJIBI, MOMEHT CHJIbI, KO3()(PUIIMEHT MOJE3HOTO ACUCTBUS MEXaHHU3MOB, KHHETHUECKAs U
MOTEHUMAIbHAs] SHEPTHUsl), MPH OMUCAHUM MPABWIBHO TPAKTOBaTh (PU3UUECKHUI CMBICI
UCTIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYEHUS U €AUHUIIBI (U3NYECKUX BEIWYHH, HAXOAUTh
(dopMyIIBI, CBS3BIBAIONIME JAaHHYIO (U3WYECKYIO BEIWYHHY C JAPYTUMH BEITHMYMHAMU,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (U3UUECKUE SIBJICHHUS M TIPOLIECCHI, MCTONB3Ys IMpaBHIIa
CIOXeHHs cui (BAOJb OAHOM mpsimMoii), 3akoH ['yka, 3akoH [lackans, 3akon Apxumena,
NpaBUJIO paBHOBECHs phlyara (6J10Ka), «3070TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS
MEXaHUYECKOW DHEpPruu, TPH HSTOM JaBaTh CIIOBECHYIO (DOpPMYyIMPOBKY 3aKOHa U
3aMKMCBIBATh €70 MATEMAaTUYECKOE BBIPAXKECHHUE;

® 00BACHATh (PU3NYECKUE SBJICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyaluil NPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbISABIATh IPUUNHHO--CIIEICTBEHHbIE
CBSI3HM, CTPOUTH OOBACHEHHE W3 1—2 JOTMYECKHX MIaroB ¢ OMOpoW Ha 1—2 U3yYEeHHBIX
CBOWCTBA (PM3UUECKUX SBICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemiath pacu€THbIe 3a7a4u B 1—2 AeiCTBUS, UCTIONB3YS 3aKOHBI 1 ()OPMYIIbI, CBS3BIBAIOIINE
¢u3uueckre BETMYMHBI: HAa OCHOBE aHalW3a YCIOBHS 33Jaydl 3allUCHIBATh KpaTKOe
yCIIOBUE, MOJCTAaBIATh (U3NYECKUE BEIUYMHBI B (OPMYJbl U MPOBOJUTH PaCUETHI,
HaXOJWTh CIIPAaBOYHBIE JaHHbIE, HEOOXOIMMBbIE [UIsl pEIIeHUs 3ajad, OLIEHUBATh
PEATUCTUYHOCTH MOTYYCHHON (PU3UUYECKOM BETUYMHBI;

® pacro3HaBaTh MPoOJIeMbl, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIU (HU3HMYECKUX METOJOB, B
ONMCAaHUU HCCIICJJIOBAHMS BBIACIATH IMPOBEPSIEMOE IMPEIANOJIOKEHUE  (TUIOTE3Y),
pa3nuyaTh M HMHTEPIPETHPOBATH MNOJYYCHHBIM pe3ylbTaT, HAXOAWTh OIIMOKH B XOJe
OTIbITA, JIEJIaTh BBIBOJIBI 110 €70 PE3ysIbTaTaM;

® [IPOBOJIUTH OMBITHI 10 HAOMIONECHUIO (PU3NUYECKUX SBICHUH WM (QU3NYECKUX CBOWCTB Tell:
dbopMynupoBaTh  MpOBEpSEMbIE  MPEANOIOKEHHs,  CcOOMpaTh  YCTAHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHNUS, 3aMUCHIBATH XO/I OMbITa U (DOPMYITHPOBATH BHIBOIBL;

® BLITIOJIHATH TPSMbIE HM3MEPEHHUs DPACCTOSIHUS, BPEMEHH, Macchl Tena, o0bEMa, CUIIBl U
TEMIEPATypbl C HCIOIb30BAHHEM AaHAJIOTOBBIX M IH(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MoKa3aHusl IPUOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPEUTHOCTH U3MEPEHHIA,

® [IPOBOJUTH HCCJIEIOBAaHUE 3aBUCHUMOCTH OJHOW (U3UYECKON BETUYMHBI OT JPYrou C
UCIIOJIb30BAaHUEM MNPSAMBIX M3MEPEHHUH (3aBHUCUMOCTH IyTH PABHOMEPHO IBHKYILETOCS
T€la OT BPEMEHU ABW)KEHUS TeJla, CHJIbI TPEHHUS CKOJBXEHMsI OT Beca Teja, KadecTBa
00pabOTKM TMOBEpPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOUIaau
CONPUKOCHOBEHUSI TEJl, CWJIbl YINPYTrOCTH OT YJJIMHEHUS NPYXKUHBI, BBITAIKHWBAIOLICH
CWJIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJa M OT IIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTrPY>KEHO TEJO, YCIOBHM IUIaBaHUs Te,
YCIIOBHM paBHOBECHsI pbluara M OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHWU Yy4E€OHOTO



UCCIICIOBaHMs, COOMPATh YCTAaHOBKY M BBIMOJHATH U3MEPEHHs, CIEIysl MPEII0KESHHOMY
iaHy, (PUKCUPOBATh PE3yJbTATHl TOIYYEHHOW 3aBHCUMOCTH (U3UYECKUX BEITUYHUH B
BUJE IMPEUIOKEHHBIX Tabmul M TrpaduKoB, JeJaTb BBIBOJBI IO pe3yjbTaTaM
UCCIIEIOBaHMS,

® [IPOBOJIUTh KOCBEHHBIEC U3MEPEHUs (PU3MUECKUX BEIMUYUH (IUIOTHOCTh BELIECTBA XKMJIKOCTU
U TBEPIOTO TeJa, CUJIa TPEHUS CKOJIbKEHUS, NABJICHUE BO3[yXa, BHITAJKMUBAIOIIAs CUJIA,
JeMCTBYIOIAs Ha MOTPYKEHHOE B JKUAKOCTH TEJNO, KOA(POHUIMEHT IOJIE3HOTO JNeHCTBUS
IOPOCTBIX MEXaHW3MOB), CleQysd TNPEAJOKECHHON WHCTPYKIMU: TP  BBIIOJIHEHUU
U3MEpEeHuil cooupaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYHMCIATH 3HAUYCHHE HCKOMOM
BEJIMYUHBI;

e cOOIOIaTh TIPaBUIIa TEXHUKH 0€30MMaCHOCTH TP paboTe C 1abopaTOPHBIM 000PYT0BAHHEM;

® yKa3blBaTh NMPUHLUIBI JEHCTBUA NMPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIINECS] COCY/Ibl, OApOMETp, pbluar, NOABM)KHBIM U HEMOBMKHBIN
0JIOK, HAKJIOHHAS IIJIOCKOCTb;

® XapaKTepu30BaTh MPUHIUIBI AEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOICTB C
OMOpol Ha MX OnucaHus (B TOM 4YHUCIE: MNOJUIMIIHUKH, YCTPONCTBO BOJOIPOBOAA,
TUAPABIMYECKUA TIpecc, MaHOMETpP, BBICOTOMEp, IMOPLIHEBOM HAcCOC, apeoMeTp),
UCIIONb3ysl 3HAHUSA O CBOMCTBaX (PU3MUECKUX SABICHUM M HEOOXOAMMBbIE (U3NYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

®IPUBOJUTL  TpUMEPHl  (HAXOauTh HWHOpPMANMIO O TpUMepax) MPaKTUYECKOTro
UCTIONBb30BaHUS (DU3MYECKMX 3HAHUH B TIOBCEJHEBHOM KH3HM s 0OecredeHus
0e30MacHOCTH MpU OOpalleHUH ¢ npudopaMud M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPaHEHMs 37J0POBbsl M COOJIIOJICHHSI HOPM HKOJIOTUYECKOT0 MOBEICHHS B OKpYXKarolei
cpeze;

® OCYILECTBIIATH OTOOP UCTOUYHUKOB MH(popManuu B VIHTepHETE B COOTBETCTBUU C 3aaHHBIM
IIOHMCKOBBIM 3aIPOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CPAaBHEHUS Pa3IMYHBIX
UCTOYHUKOB BBIIENATH WH(POPMAIMIO, KOTOpasi SBISAETCS MPOTHBOPEYMBON WIIM MOXKET
OBITH HETOCTOBEPHOI;

® [ICII0JIB30BATh IPU BBINOJHEHUM YYEOHBIX 3aJaHUN Hay4HO--TIONYJISIPHYIO JIUTEPATypy
(u3NYECKOTO COMEpKaHUs, CIIPAaBOUYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BianeTsh
npuéMaMi  KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHUs MHGOpMALMM M3 OJHOMN
3HAKOBOW CHUCTEMBI B JPYTYIO;

®C03/1aBaTh COOCTBEHHBIE KpaTKUE IMHUCBMEHHbIE U YCTHBIE COOOILEHHMS Ha OCHOBE 2-3
UCTOYHUKOB HMHpOpManUu (PU3MYECKOrO COAEp)KaHUs, B TOM YHUCIE MyOJIMYHO JeNaTh
KpaTKhe COOOLIeHHs O pe3yibTaTaX MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, MPU ITOM
IpaMOTHO  HWCHIOJB30BAaTh  MW3yUEHHBIH TOHATHHHBIA  ammapar Kypca  (DU3HKH,
COIIPOBOKATh BBICTYIUICHHE NIPE3EHTAIUEH;

eIIpH BBINOJIHEHUN Y4YEOHBIX IMPOEKTOB M HCCIENOBAHUM paclpenessTh OO0S3aHHOCTH B
IpymIe B COOTBETCTBUM C MOCTaBJICHHBIMU 3aJlayaMH, CJIEAMThH 3a BBINOJHEHHEM IIJIaHA
JeCTBUHM, aJEeKBaTHO OIIGHUBAaTh COOCTBEHHBIM BKJAX B JESATEIBHOCTH TIPYIIIHI,
BBICTpAauBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsI MHEHHUE OKPY KAIOIIHX.

K kxoHumy oOydeHus B 8 Kiacce npeiMeTHbIE pe3yjbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaThb C(HOPMUPOBAHHOCTDH y OOYUAIOIIUXCSl YMEHUH:

® IICTIOJIb30BATh IOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEMJIOBOE JABWKEHHE aTOMOB U

MOJIEKYJI, arperatHbleé COCTOSIHHS BEIIEeCTBA, KPUCTAJUIMYECKHE W aMop(Hble Tena,



HaCBILICHHBI M HEHACBHIIEHHBIM Nap, BIAXHOCTb BO3AyXa, TEMIlEpaTypa, BHYTPEHHSA
SHEPrus, TEIUIOBOW JBUraTellb, 3JIEMEHTAPHBIA SJIEKTPUYECKHI 3apsii, JIEKTPUUECKOE
110JI€, IPOBOIHUKH U JUIJICKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUAN TOK, MArHUTHOE TI0JIE;

epa3nuyaTh SBJICHUS (TEIUIOBOE pacCUIMpEHUE M CXKaTUe, TeIulonepenaya, TEeIIoBOe
paBHOBECHE, CMAaUMBaHUE, KalMJUIIPHBIC SBJICHUS, HCIIAPEHNUE, KOHJEHCALVsl, TUIaBICHHE,
Kpuctauin3auus (OTBEpAEBaHUE), KHUIIEHUE, Terulonepeaadya (TErIonpOBOJAHOCTb,
KOHBEKLIMS, H3IyUYEHHE), DJCKTpHU3alUs Tel, B3aUMOAECHCTBHE 3apsiioB, JEUCTBUS
JNEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aWMOJCHCTBHE MAarHUTOB, ICHCTBHE
MarHUTHOTO TOJI Ha MPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIUS) [0 OMMCAHUIO
UX XapaKTEePHbIX CBOICTB M Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOe
SIBIICHUE;

® pacro3HaBaTh NPOSIBIEHUE W3YUYEHHBIX (DU3MUYECKHUX SIBICHUI B OKpY’KaIOLIEM MHUpE, B TOM
yrcne (Qu3nuecKkue SBICHHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHHUE M KalWILISPHBIC
ABJICHUS B IPUPOJE, KPUCTAJUIBI B IpUpoOAe, uinydeHue CoiHIa, 3aMep3aHre BOLOEMOB,
MOpcKue OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, 3JIEKTPUUYECKUE SIBICHUS B
aTMocdepe, 3EKTPHUUECTBO JKMBBIX OpPraHU3MOB, MAarHuTHOE Mosie 3emud, Jpeid
MOJIFOCOB, POJIb MarHUTHOTO TOJISL Ui KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE, TPU ITOM
NEPEeBOUTh IMPAKTUUYECKYIO 3aJady B Yy4eOHYIO, BBLICIATh CYLIECTBEHHbIE CBOWMCTBA
(mpu3HaKku) GU3MUECKUX SIBICHUN;

® ONUCHIBATH M3YYEHHBbIE CBOICTBAa Tel M (U3NYECKHUE SBICHHS, MCIOIb3Yys (U3NYECKHE
BEJIMYMHBI (TemIlepaTrypa, BHYTPEHHsSI SHEpPrus, KOJUYECTBO TEIUIOThI, YJelIbHas
TEIUIOEMKOCTh ~ BEILECTBA, YyJAEJIbHAas TEIUIOTa IUIABJICHUS, YJEJIbHasg  TEIUIOTa
napooOpa3oBaHus, yAETbHAas TEIJIOTAa CrOpaHus TOILIHBA, Ko3(duimeHT mnone3Horo
JNEUCTBUS TEIUIOBOM MAIMHBI, OTHOCUTENIbHAsA BIAXKHOCTh BO31yXa, JJIEKTPUYECCKHUU
3apsil, CWIa TOKA, MIEKTPUUYECKOE HANPSIKEHHUE, COPOTUBIICHUE MPOBOJHUKA, YAEIBHOE
COIIPOTHBIIEHUE BELIECTBA, pab0Ta U MOIIHOCTH 3JEKTPUUYECKOTO TOKA), IPU OMUCAHUHU
IPAaBWJIBHO TPAKTOBaThb (PU3WYECKUI CMBICI HCIIOJIb3YEMbIX BEIUYMH, 0003HAUECHUS U
eIMHUIBl (U3NYECKUX BEJIUYMH, HaxOAUTh (OpPMYJbl, CBS3BIBAIOLINE JaHHYIO
(Gu3MUeCKyl0 BEIMYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTHh TpapuKd H3YHYEHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEIUYHH;

® XapaKTepu30BaTh CBOMCTBA Tell, (PM3NYECKHUE SIBICHUS U IMPOLECCHI, UCIOJIb3Ysl OCHOBHBIE
IIOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOM TEOpUM CTPOEHHS BEUIECTBA, IPHUHIIHUII
CYNEepHOo3UIMH NoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma
JUIS y4acTKa Lemnu, 3akoH J[xoynsa—JIeHna, 3akoH COXpaHEeHHs SJHEPIHUH, IIPU STOM 1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTHYECKOE BhIPa)KEHUE;

® 00BACHATH (PU3MYECKHE MPOLECCH U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHO-CICICTBEHHBIE CBSA3H,
CTpOUTH OOBSICHEHUE U3 1—2 JIOTMUECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4YeHHBIX CBOWCTBA
bu3nUecKuX IBICHHUMA, GPU3NICCKUX 3aKOHOB MITH 3aKOHOMEPHOCTEI;

e pemaTh pacuéTHBIC 3a7auu B 2—3 JAEHUCTBUS, HCIIONIB3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIINE
(u3nyeckue BEIMUYMHBI: HAa OCHOBE aHalW3a YCIOBMs 3aJaud 3allUChIBaThb KPaTKOe
yCIIOBHE, BBISABIATH HENOCTATOK JAHHBIX Ul pEIleHHs 3aJayd, BbHIOMpATh 3aKOHBI U
dopmynbl, HeoOXonumble uis €€ peIIeHus, NPOBOIUTH pPacy€Thl M CpPaBHUBAThH
NOJTY4YCHHOE 3HaYeHHE (PU3NIECKOI BETMUNHBI C H3BECTHBIMU JIAHHBIMU;



® pacro3HaBaTh MPOOJIEMBI, KOTOPblE MOKHO PEUINTh MPU MOMOLIM (PU3HMUECKUX METOJIOB,
UCTIONB3Ysl ONHMCAHUE HCCIEAOBAaHMS, BBIACIATH IPOBEpPSAEMOE  IPEINOJIOKECHHUE,
OLICHUBATh MPABHIBLHOCTH MOPSIKA IIPOBEICHHS NCCIICAOBAHMS, JeTIaTh BEIBOJIBI;

® [IPOBOJIUTH OTBITHI IO HAOMIOAEHUIO (PU3NYECKUX SBICHUM WM (PU3HMUECKUX CBOHCTB TEN
(KanmMJUIpHbIE SBJICHHS, 3aBUCUMOCTh JIaBJICHHUS BO3/yXa OT €ro 00b&éMa, TeMIepaTypsl,
CKOPOCTH TIpollecca OCThIBAHMS M HArpPeBaHMs MPU H3IyYEHUU OT ILIBETa M3JIydarolen
(mornomatonieit) TOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
WIomAAn €€ TOBEPXHOCTH, 3JEKTPU3AIMs Tel W B3aHUMOJACHUCTBHE DJICKTPUUYECKHUX
3apsi/ioB, B3aMMOJCWCTBUE ITOCTOSIHHBIX MAarHUTOB, BH3YaJIM3alldsi MarHUTHBIX TTOJIEH
MOCTOSTHHBIX MarHUTOB, JE€WCTBUS MAarHUTHOTO MMOJIA Ha MPOBOJHHUK C TOKOM, CBOWCTBa
ANIEKTPOMArHuTa, CBOMCTBA JJEKTPOABUTATENS IOCTOSHHOTO TOKa): (OPMYyIHPOBATH
IpOBEpsEMBbIE MPEAIONOKEHHsI, COOMPaTh YCTAHOBKY U3 MPEATIOKEHHOTO 000py10BaHUS,
OTIMCBIBATH XOJI OIBITA M (POPMYITUPOBATH BEIBOJIBI;

® BBITIONTHSTH TIPSIMBIE U3MEPEHUS TEeMIIepaTypPhbl, OTHOCUTEILHOMN BIaKHOCTH BO3lyXa, CHIIBI
TOKa, HAINPSDKEHUS C WCIOJIH30BAHMEM aHAJIOTOBBIX MPUOOPOB M ATUYMKOB (PU3HUECKUX
BEJIMYMH, CpPaBHHMBATh pE3yJbTaThl H3MEPEHUH ¢ YyYETOM 3aJaHHON aOCOITIOTHOM
MOTPEIIHOCTH;

® IPOBOJINTH HCCIICIOBAHNE 3aBUCUMOCTH OJHOW (PU3WYECKOW BETWYMHBI OT JIPYroM C
UCIIONIb30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH COMPOTUBIICHHS MMPOBOJHHUKA OT €r0
JUIMHBI, TUIOLIA[M TIONEPEYHOrO0 CEYEHUS M YJEIbHOTO CONPOTHUBIICHUS BEIECTBA
NPOBOJHHKA, CHJIBI TOKa, WAYIIETO Yepe3 MPOBOTHUK, OT HANPSDKEHUS HA MPOBOJIHUKE,
UCCJIEIOBAaHUE IIOCIIEIOBATEILHOTO W MapajuIebHOTO COEJAMHEHUN MPOBOJHUKOB):
IUTAHUPOBATh HCCIIEIOBAHHE, COOMpPATh YCTAHOBKY U BBIMIONHSATH HM3MEPEHUs, CIEAys
MPEJIOKEHHOMY TUIaHy, (UKCUPOBATH PE3yJbTaThl MOMYyYEHHOW 3aBHUCHMOCTH B BHIIE
TaOJHI U TPAUKOB, A€TIaTh BEIBOIBI 10 Pe3yJIbTaTaM MUCCIICAOBAHMS,

®[IPOBOJIUTH KOCBEHHbIE HW3MEPEHUs (PHU3MUECKUX BEJIWYMH (yAeTbHas TEIJI0EMKOCTh
BEIIECTBa, COMPOTHUBIICHHE MPOBOAHMKA, pabOTa M MOIIHOCTH AJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh ~ M3MEPEHUs, CcOoOMpaTh JKCIEPUMEHTAIbHYIO  YCTaHOBKY, CIEAys
PEUIOKEHHON UHCTPYKIIUH, ¥ BRIYUCIISATh 3HAYCHHE BEITUYHUHBI;

e cOOIOIaTh MPaBUIIa TEXHUKH 0€30MMaCHOCTH TIPHU paboTe C 1abopaTOPHBIM 000PYT0BAHHUEM;

® XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMHCTB C
OMOpOM Ha UX OMHCaHUA (B TOM YHCIIE: CHCTeMa OTOIUICHHUS IOMOB, THTPOMETp, MapoBas
TypOuHa, ammepMerp, BOJIETMETD, CUETUHK AIIEKTPUUYECKON SHEPIHUH,
AJIEKTPOOCBETUTENbHBIE TNPUOOPBI, HArpeBaTeJbHBIE AJIEKTPONPUOOPHI  (TIPUMEPHI),
JNEKTPUYECKUE TPEJOXPAHUTEIH, JJIEKTPOMArHUT, DSJEKTPOJBUTATENb IOCTOSHHOTO
TOKa), HWCIONB3Yysd 3HAaHHUA O CBOWCTBAX (HUIUUYECKUX SBICHUH U HEOOXOIUMBIE
¢u3nueckre 3aKOHOMEPHOCTH;

® pPacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOICTBA U U3MEPUTENIbHbBIE IPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKAM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, MCUXPOMETP, THTPOMETD,
JIBUTATENIb BHYTPEHHETO CrOpaHUs, OJJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBI
ANEKTPUYECKUX LeNell ¢ MOocae10BaTeIbHBIM U NapajlieIbHbIM COSIUHEHHEM AJIEMEHTOB,
pasziunyas ycloBHbIE 0003HAYCHHS SJIEMEHTOB AJIEKTPUUECKHX IETEi;

®IPUBOJUTL TpUMEPHl  (HAXOauTh WHOpPMANMIO O TpUMEpax) MPaKTUYECKOTrO
UCITIONIb30BaHUS (DU3MYECKMX 3HAHUH B TOBCEJHEBHON KH3HM s 0OecredeHus
0e30MacHOCTH MpU OOpalleHUH ¢ npudopaMuM M TEXHUYECKUMHU YCTPOMCTBAMH,



COXpaHEHHS 37I0POBbsI M COOIIOJICHHSI HOPM HKOJIOTHYECKOTO MOBEACHHS B OKPYXKaroIei
cpene;

® OCYILECTBIIATh MOMCK MHPOpMALUU (PU3HYECKOTO conepkaHus B VMHTepHeTe, Ha OCHOBE
UMEIOIIUXCA 3HAaHUW M IyTEM CpaBHEHUs JONOJHUTENbHBIX MCTOYHHKOB BBIJCIATH
UH(POPMALIUIO, KOTOPAs SIBJISAETCS IPOTUBOPEUNBOI MM MOKET OBITh HEIOCTOBEPHOM;

® IICTI0JIb30BAaTh IPU BBIMOJHEHUM YYEOHBIX 3aJaHUil Hay4HO--NIOMYJSIPHYIO JIUTEpaTypy
(GU3UUECKOro coaepXxaHus, CIIPpaBOYHble MaTepuaibl, pecypchl ceTu MHTepHeT, BiIaieTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIMM W3  OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

eCco3/1aBaTh COOCTBEHHBbIC THCBMEHHBIE M KpaTKHE YCTHBIE COOOLIeHHs, 00o0Imas
UHPOPMALIUIO W3 HECKOJIBKHX HCTOYHHUKOB (PH3MUYECKOTO COACpIKAHUS, B TOM YHCIIE
yOJINYHO NPEACTABIATh PE3yJIbTaThl MPOEKTHOM WM MCCIE10BATEIbCKON AESITEIbHOCTH,
OpU 3TOM TI'PaMOTHO MCIIOJIb30BaTh W3YyYEHHBIH MOHATUHHBINA ammapar Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJIEHUE NPE3EHTALUEH;

®IIpU BBHIMOJIHEHUH YYEOHBIX TIPOEKTOB M HCCIENOBAaHUN (HU3UUECKUX IPOLECCOB
pacnpenessaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBMU C TOCTaBJICHHBIMHU 3aJjauaMi,
CJIEIUTH 32 BBIIIOJIHEHUEM IUIaHA JEHCTBUI U KOPPEKTUPOBATH €r0, aJIeKBaTHO OLIEHUBATh
COOCTBEHHBIH BKJaJ B JEATEIBHOCTb TIPYIIbl, BBICTPAUBaTh KOMMYHUKAaTHBHOE
B3aUMO/IEIICTBHE, IPOSBIIASA TOTOBHOCTh pa3peliaTb KOH(QIHUKTHI.

K koHmy oOydeHuss B 9 Kiacce NpeIMETHBIC pe3yJbTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHIA:

®UCTIONB30BATh  TMOHATHA: CHUCTeMa OTcuéTa, MaTepHajbHas TOYKa, TPACKTOpH,
OTHOCHUTEJIBHOCTh MEXAHMYECKOro JIBHXKEHHUs, JAegopmanus (ymnpyras, IUIacCTHUYECKas),
TpeHue, HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3KH, LEHTP TSHKECTH,
abCcoMoTHO TBEPIOE TENOo, LEHTP THKECTH TBEPIOrO Tela, PaBHOBECHE, MEXaHHUUECKUE
KOJICOAHUsI M BOJHBI, 3BYK, HH(PA3BYK U YIBTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IITKAJa
JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAJIBHO30PKOCTh, CIIEKTPhI UCITyCKAHUS
U MOTJIOUICHNUS, alb(a-, 6eTa- 1 TaMMa-u3Iy4yeHHs, U30TOIIbI, AIepHas SHEPreTUKaA;

epa3nyaTh sBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE NPSAMOJIMHEHHOE JABHMIKEHHE,
PaBHOYCKOPEHHOE MNPSIMOJIMHENHHOE BM)KEHUE, CBOOOJHOE MAJECHUE Tell, PAaBHOMEPHOE
JIBIDKEHUE 110 OKPY>KHOCTH, B3aMMOJCHCTBHUE TEJ, PEAKTUBHOE JIBUKEHHUE, KOJeOaTeIbHOEe
JBIDKEHUE (3aTyXaloIIMe U BBIHYKJICHHBIE KOJIEOaHHUs), PE30HAHC, BOJHOBOE JIBMKEHUE,
OTpa’Ke€HHE 3BYKa, IPSIMOJIMHENHOE PACIPOCTPAaHEHNE, OTPAXKEHHUE U IPEJIOMIIEHUE CBETA,
NOJIHOE BHYTPEHHEE OTpa)keHUE CBETa, Pa3JIoKEHHE Oeoro CBeTa B CHEKTP M CIOXKEHUE
CHEKTPAIbHBIX  I[BETOB, JUCHEPCUS  CBETa, ECTECTBEHHAas  PaJlOAaKTUBHOCTB,
BO3HUKHOBEHHUE JIMHENYAaTOTrO CIEKTpa H3JIyYEHHs) IO ONUCAHUI0 MX XapaKTePHBIX
CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

® pacro3HaBaTh MPOSIBIICHUE W3YUYEHHBIX (U3NYECKHUX SBICHUN B OKPYKAIOIMEM MUpPE (B TOM
yyciae (QU3MUECKUe SBICHUS B IMPUPOAE: INPUIMBBL U OTJIMBBI, JBU)KEHUE IUIAHET
CoslHEe4HOM CUCTEMBI, PEaKTUBHOE IBIM)KEHHE XKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 03XO0, IIBETa Tel,
ONTUYECKUE  SBJIIEHUS B  NpUpoJie, OHOJIOrMYecKoe  JIeHCTBUE  BHUIUMOTO,
yJIbTPa(uoIETOBOrO U PEHTT€HOBCKOIO U3Iy4YEeHUH, €CTECTBEHHbIN pagoaKTUBHBIN (OH,
KOCMHMYECKHE JIy4d, paJMOaKTHUBHOE W3IIyde€HUE MNPUPOIHBIX MHHEpAJoB, JeiicTBHE
paZMOAKTUBHBIX M3JIy4eHHH Ha OpraHu3M 4YeJOBEKa), IpPH JSTOM IEPEBOIUTH



NPaKTUYECKYI0 3a7ady B Y4eOHYIO, BBLACISATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(u3NYECKUX SIBICHUN;

® ONUCHIBATh M3YYCHHBIE CBOICTBAa Tel M (PU3MYECKHUE SBICHHS, MCIONB3Ys (U3NUYECKHE
BEIMYMHBI (CPElHAS M MTHOBEHHas CKOPOCTb Tela MPH HEPAaBHOMEPHOM JABHKEHHH,
YCKOpEHHE, epeMellleHue, IyTh, YIII0Bas CKOPOCTh, CUJIa TPEHUs, CUJia YIIPYTOCTH, CUIIa
TSOKECTH, YCKOPEHHE CBOOOJHOrO MaJeHUs, BEC Tela, UMITYJIbC Telld, UMIYJIbC CHIIBI,
MeXaHW4Yeckass paboTa W MOIIHOCTh, NOTEHIMAJbHAs JHEPTUS Teja, MOTHATOrO HaJ
IIOBEPXHOCTBIO 3€MJIM, IOTCHLUAIbHAs DSHEPrusl CXKATOH MpPYXKHUHbBI, KHHETHYECKas
9HEprus, MojiHasi MeXaHU4YecKasl SHeprusi, Mepuo] U 4acToTa KojJeOaHuM, JIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BbICOTA TOHA, CKOPOCTh CBETA, MTOKa3aTelb MPEJIOMIICHHS CPEibl), U
ONMCAaHUM TPABHIBHO TPAKTOBaTh (PU3MUECKUIl CMBICT HCHOIb3YEMBIX BEJIMYMH,
0003HaueHUsT W EIMHUIBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (HOPMYIIBI, CBS3BIBAIOIINE
JAHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIUYHMHAMH, CTPOUTH IpadMKU M3yUYEHHBIX
3aBUCHUMOCTEN (PU3HMUECKUX BEIUYHH;

® XapaKTepu30BaTh CBOMCTBA Tel, (DPU3MUECKUE SBICHHMS U IPOLECCHI, HCIOIb3Yys 3aKOH
COXpPaHEHMs SHEPTHH, 3aKOH BCEMHPHOTO TATOTEHMS, MPHUHLUI CYNEPHO3UIMU CHII,
NPUHIAI OTHOCHTENBHOCTH [ anmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS WMITYJIbCa,
3aKOHBI OTPA)KEHUS U NPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUs 3apsiI0BOTO U MacCOBOTO
Yycea NPU SIIEPHBIX PeakiUsX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA U
3aMUCBIBATh €T0 MATEMATUUECKOE BHIPAKCHUE;

© 00BACHATH (PU3UYECKHE MPOLIECCH U CBOMCTBA TeJl, B TOM YUCJIE U B KOHTEKCTE CUTyalui
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUYMHHO--CIIEJCTBEHHBIC CBS3H,
CTPOUTH OOBSICHEHUE M3 2—3 JIOTHYECKUX IIaroB C OMOPOH Ha 2—3 M3yYEHHBIX CBOWCTBA
(Gu3nUecKUX ABICHUN, PU3NUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemarh pacdyE€THhIE 3a/7ayd (ONMUparoUIMecss Ha CUCTeMYy U3 2—3 ypaBHEHUI), UCHOJIb3Ys
3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJa4d 3alUChIBaTh KPaTKO€ YCJIOBHE, BBIABIATH HEIOCTAIONIME WIM H30BITOUHBIE
JaHHbIe, BBIOMpATh 3aKOHBI M (OPMYJIBI, HEOOXOAMMBIC MJISl PELICHHS, MPOBOAMUTH
pacuéThl ¥ OIICHWBATh PEATMCTHYHOCTH MOJTyY€HHOTO 3HAYCHUS (PH3UUECKON BETMUMHEI;

® pacro3HaBaTh MPOOJIEMbl, KOTOPblE MOXHO DPELIMTh MPHU MOMOIIM (PU3HMYECKUX METOJIOB,
UCTIONB3Ysl  ONHMCAHWE HCCIEAOBAaHMS, BBIACTATH IPOBEPSEMOE  IPEINOJIOKECHHE,
OLICHUBAaTh IPABWIBHOCTh MOPAJKA TPOBEJICHHSI HCCIEIOBAaHUs, [elaThb BBIBOJBI,
UHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOAEHUH U OIBITOB;

® [IPOBOJIUTH OMBITHI MO0 HAOMIOAECHUIO (DPU3MUYECKUX SIBICHUM WIN (PU3MUECKUX CBOMCTB Tell
(u3ydyeHue BTOpoOro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHUS SHEPrHH, 3aBUCUMOCTh
nepuosa KoiieOaHuil Mpy>KMHHOTO MasTHUKA OT MAacChl Tpy3a M KECTKOCTH NPYKUHBI U
HE3aBUCHMOCTh OT aMIUIUTY/bl MajbIX KOJICOAHUH, NPSAMOJUHEHHOE pPacHpOCTpaHEHUE
CBETa, pasJIoKeHHe OeJIoro CBeTa B CIEKTpP, U3yueHHE CBOWCTB M300paXeHUs B INIOCKOM
3epKajie M CBOICTB HM300pa)keHUs IpeaMeTa B coOHparomield JuH3e, HaOoJeHHe
CIUTOIITHBIX M JTHHEHYATHIX CIIEKTPOB M3IYUYCHHS): CAMOCTOSATEIIEHO COOMPATh YCTAaHOBKY
13 W30BITOYHOTO Habopa OO0OpYJOBaHUS, OINUCHIBATH XOJ OIBITA M €ro Pe3yJIbTaThI,
(GopMyIMpOBATH BBIBOABI;

® [IPOBOJIUTH IIPU HEOOXOAUMOCTHU CEPUIO NMPSIMBIX U3MEPEHUM, ONpeesis CpeHee 3HaUCHHe
u3MepsieMoil BenW4yuHBl ((DOKYCHOE paccTOSHUE coOuparoliel JTUH3bI), 000CHOBBIBATH
BBIOOD crtocoba u3MepeHus (M3MEPUTENHLHOTO MPUOOpPa);



® [IPOBOJIUTH MCCIIEOBAHNE 3aBUCUMOCTEN (DPU3MUECKUX BEJIMUMH C UCIOJIB30BAHUEM MPSIMBIX
U3MEpeHUil (3aBUCUMOCTh IMYyTH OT BPEMEHHU IpPH PaBHOYCKOPEHHOM JBIKEHUH 0e3
HAYaJIbHOM CKOPOCTH, NepHuoja KojaeOaHni MaTeMaTHYecKOro MasiTHUKA OT JJIMHBI HUTH,
3aBHCHUMOCTH yTja OTPaXCHMs CBETa OT YIJIa MaJieHUS U YIJIa MpEeIoMJICHHs] OT YIJia
NaJicHus): ITUIAHUPOBAaTh HUCCIENOBaHUE, CaMOCTOSITENIBHO COOHMpaTh  YCTaHOBKY,
(GuKCHpOBaTh pE3yNbTaThl MOJTYYCHHOM 3aBUCHMOCTH (PU3MUYECKUX BEIUYMH B BHJE
TaOIHI U TPaUKOB, A€TIaTh BEIBOIBI IO PE3yJIbTaTaM MUCCIICIOBAHMS,

® [IPOBOJIUTH KOCBEHHBIC U3MEPEHUsS] (PU3MUECKUX BEIMUUH (CPEeIHSSI CKOPOCTh M YCKOPEHHE
Tela MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOrO MaJeHUs, KECTKOCTb
OPYXKHUHBI, KOOPQPUIMEHT TPEHHsS] CKOJBXEHHS, MEXaHW4eckas padoTa W MOIIHOCTb,
4acTOTa U MEepPUOJ KoeOaHWi MAaTeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, ONTHYECKAS
cuiia cOOMparonIel JUH3BI, PaIHOaKTUBHBIN (DOH): TUIAHUPOBATh M3MEPEHHs, COOUPATH
HKCIEPUMEHTAJIbHYI0O YCTAHOBKY U BBINOJHATh HW3MEpPEHUs, Clenys MNpeIoKEHHON
MHCTPYKLUH, BBIYUCIATH 3HAUEHUE BEJIMYUHBI U aHAIU3UPOBATh MOJTYUYEHHBIE PE3YIbTAThI
¢ Y4ETOM 3aJaHHOM MOTPELIHOCTH U3MEPEHUM;

e cOOIOIaTh MPaBUIIa TEXHUKH 0€30MMaCHOCTH TP paboTe C 1abopaTOPHBIM 000PYT0BAHHEM;

® pa3aMyaTh OCHOBHBIE NMPHU3HAKU M3YYEHHBIX (DU3MUECKUX MOJENEW: MaTepuajbHas TOYKa,
abCOMIOTHO TBEPAOE TENO, TOUCYHBIH UCTOYHHUK CBETA, Jy4, TOHKAas JIMH3a, IIaHEeTapHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJIETTb aTOMHOTO SIJIpa;

® XapaKTEepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMNCTB C
OIOpOM Ha UX ONUCAHUSA (B TOM YHUCIE: CHUAOMETD, JATUUKU IOJIOKEHUS, PACCTOSIHUS U
YCKOpPEHUs, PaKeTa, 3XOJOT, OYKM, MEpHUCKoIl, (oToammapar, ONTHYECKUE CBETOBOJIBI,
CHEKTPOCKOM, JO3UMETp, Kamepa Buibcona), ucnons3yss 3HaHHA O CBOMCTBax
buznyecKuX SBICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

® [ICTI0JIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH H3YyUYEHHBIX TEXHHUYECKHUX YCTpOICTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHYECKUX TMPOILECCOB MPH PEUICHUH Y4eOHO--
NPaKTUYECKUX 3a/1a4, ONTUYECKHE CXEMbI IS MOCTPOSHHS HM300paXEHUH B IIOCKOM
3epKajie ¥ coOMparouieil TuH3e;

®IPUBOAUTH TNpHUMEPHl  (HAXOAWUTh HWHPOpPMAIMIO O TpUMepax) MPAKTHYECKOTO
UCTIONb30BaHUS  (DM3MYECKMX 3HAHWKH B TIOBCEJHEBHON KH3HH Il 0OecredeHus
0e30macHOCTH TP OOpaIlleHHH C TpUOOpaMU H TEXHHUYECKUMH YCTPOMCTBAMH,
COXPAaHEHHUS 3[JOPOBBSI M COOIOCHHSI HOPM IKOJIIOTUYECKOTO MOBEACHUS B OKpY KaroIen
cpene;

® OCYIIECTBIATh TOUCK uHbopManuu  (Qusmueckoro coaepxkanuss B  HHTepHere,
CaMOCTOATENIEHO  (OPMYJIHMPYs TIOMCKOBBIM 3ampoc, HAXOAWUTh IIYTH OIpPEICICHUS
JIOCTOBEPHOCTH TOJYyYCHHOW WHGOPMAIIMM Ha OCHOBE HWMEIOIIMXCA 3HAHWM U
JIOTIOTHUTEIBHBIX HCTOYHUKOB;

® [ICII0JIb30BAaTh IPHU BBINOJHEHUM YYEOHBIX 3aJaHUN HAy4HO--TIOMYJISIPHYIO JIUTEpaTypy
buznyecKoro coaepkaHus, CIpaBOYHbIE MaTepualbl, pecypchl cetu MHTepHeT, BIaneTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOPMAIMM W3  OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

®C03/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHsS HAa OCHOBE WMH(pOpMAIUU U3
HECKOJIbKUX  HCTOYHHKOB  (PM3MUYECKOTO  COJAEp)KaHHs, IMyOJIMYHO TMPENCTaBISATh
pe3ynbTaThl MPOEKTHOM HIIM HCCIIEI0BATENbCKONW NEATENbHOCTH, MPU 3TOM TPaAMOTHO
UCIIONB30BaTh HM3YyUYCHHBIM TMOHATHIHBIA amnmapaT H3yd4aeMoro pasjaena (QU3MKd U



COIIPOBOKIATh BBICTYIUICHHE TMpe3eHTalueil ¢ ydéTroM OCOOEHHOCTEeH ayIuTOpuu

CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
N HanmenoBanue KosnnuyecTBo yacos
[
pa3iesioB U TeM
n/n
NPOrpaMMblI
KouTtpoabHbie JlabopaTropHble
Bceero
padoThI padoThI

®dusnka " e€ poJib B
MO3HAHUU 7 1
OKpY:Kalollero Mupa

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f415
e2e

IlepBoHaya/IbHBIC bubnmoreka [JOK
CBe/IeHHS 0 8 1 2 https://m.edsoo.ru/7f415
CTPOCHHMH BellecTBa e2e

bu6mmoreka [JOK

JABu:keHne u

. 23 1 4
B3anMojielicTBHE TeJl
aBjieHue TBEPABIX
TeJ, s KUAKOCTEel 1 16 1 2
ra3oB
PabdoTa 1 MOIIHOCTb.
14 1 2
JHeprus
OBILIEE KOJIMYECTBO
- 68 4 11
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https://m.edsoo.ru/7f415
e2e

bubmuoreka [JOK
https://m.edsoo.ru/7f415
e2e

Bbubnunoreka [JOK
https://m.edsoo.ru/7f415
e2e




TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
DJIEeKTPOHHbBIE
(uu¢posbIe)
N HaumeHoBaHMe Koau4vecTBo yacoB o0pa3oBaTe/ibHbIE
o
o/ pa3iesioB U TeM pecypchl
NMpOrpamMMmblI
KonTpojbHbIe JlaGopaTopHble
Bceero P PATop
padoThbI padoThbI
TenJioBble sIBJEHHUS,
H3MeHeHHe Bbu6nunoreka [JOK
arperaTHbIX 23 2 2 https://m.edsoo.ru/7f415
COCTOSTHHHA e2e
BelllecTBa
bu6mmoreka [IOK
DJIeKTpHYeCcKHne
29 2 5 https://m.edsoo.ru/7f415
sIBJICHMSI.
e2e
bu6mmoreka [IOK
DJICKTPOMATHUTHBIE
5 1 2 https://m.edsoo.ru/7f415
SIBJICHHUSI.
e2e
Bbu6nuoreka [JOK
CBeTOBbBI€ SIBJICHUS 11 1 https://m.edsoo.ru/7f415
e2e
BIIEE KOJIMYECTB
OBl 0 CTBO 68 5 10

YACOB I10 ITPOTPAMME




TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
DJIEeKTPOHHbBIE
(uu¢posbIe)
N HauMeHoBanue KoaunuyecTBO 4acoB o0pa3oBaTe/ibHbIE
0
w/n pa3iesioB U TeM pecypchl
NMpOrpamMMmblI
KoutpoanHblie JlaGopaTopHBIE
Bcero P paTop
padoThbI padoThbI
bu6mmoreka [IOK
MexaHnueckue
36 2 2 https://m.edsoo.ru/7f415
AIBJICHHSL.
e2e
MexaHnuuyeckue bubmuorexa [JOK
KoJIe0aHud U 15 1 1 https://m.edsoo.ru/7f415
BOJIHBL.3BYK. e2e
DJIEKTPOMATHUTHOE
bu6mmoreka [IOK
1noJie M
25 3 1 https://m.edsoo.ru/7f415
3JIEKTPOMATHUTHbIE e
BOJIHEI. o
bubmuoreka [JOK
KBanroBbie
21 2 https://m.edsoo.ru/7f415
ABJICHHUA.
e2e
Crtpoenue n
3BOJIIOIUS 5
Bceaennoi
OBIIEE KOJIMYECTBO
i 102 8 4

YACOB I10 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1IVI1 YYEHUKA

» dusuka, 7 xknacc/ [epeimkua .M., UBanos A.U., AkiimorepHoe o0miectBo «M31aTenbcTBO
«ITpocBerenue

» duswnka, 8 knace/ [lepermkun V.M., iBanoB A.U., AkunmonepHoe o0mecTBo «M3maTenbecTBo
«ITpocBerienue

» ®uszmuka: 9-i kiacc: 6a30BBIN ypoBeHb: yueOHUK, 9 kinacc/ [Teppimkuna U. M., I'ytauk E. M.,
HBanos A. ., [lerpoa M. A., Akimmorepnoe o6mectBo «M3natensctBo «IIpocserienue

METOAUYECKHUE MATEPUAJIBI JIUIS1 YAUTEJIA

» Ousuka. /lunakrnueckue marepuaisl K yueOHuky A.B. Ilepsimkuna. 7 kinacc/Mapon A.E.,
Mapon E.A. » ®uzuka. CO0OpHUK BOIPOCOB M 337a4 K yueOHuky A.B. Ilepsimkuna. 7 kinacc/Mapon
A.E., Mapon E.A., [To3oiickuii C.B.

» ®usuka. Jluarnoctuueckue padotsl k yueOnuky A.B. Ileprimkuna. 7 knacc/Illaxmarosa B.B.,
Hledep O.P.

e ®usuka. Tectrl. 7 kiacc/Xannanos H.K., Xannanosa T.A.
» ®dusnka. Meroauueckoe nocodue k yueounky A.B. [lepoimkuna. 7 knace/@unonosud H.B.

» Gumsuka. {unaktuueckue Mmarepuaisl K yueOHuky A.B. Ileprimkuna. 8 kmacc/Mapon ALE. ,
Mapon E.A. « ®uzuka. CO0pHUK BOMPOCOB U 3a1a4 K yueOHuky A.B. Ileprerimkuna. 8 kiracc/Mapon
A.E., Mapon E.A., [To3oiickuii C.B.

» dusuka. [luarHoctuueckue padotsl kK yueonunky A.B. Ilepsimkuna. 8 knacc/Illaxmarosa B.B.,
[edep O.P.

» ®usuka. Tecthl. 8 kimacc/Xannanos H.K., Xannanosa T.A.
» ®uzuka. Mertoanueckoe mocodue k yueOHuKy A.B. [lepermkuna. 8 kmacc/P@unonosnu H.B.

» Ouszuka. /lunakrnueckue marepuaisl K yueOHuky A.B. Ilepsimkuna, E.M. ['yTHuK. 9
kiacc/Mapon A.E., Mapon E.A.

» ®uzuka. COOpHUK BONPOCOB U 3a7a4 K yueOHuky A.B. Ilepsimkuna, E.M. I'yTHuK. 9
knacc/Mapon A.E., Mapon E.A., [To3otickuii C.B.

» ®usuka. Tectrl. 9 kimacc/Xannanos H.K., Xannanosa T.A.

» ®uzuka. Meroguueckoe nocodbue kK yueoOHuky A.B. Ilepeimkuna, E.M. I'ytauk. 9 kmace/I'yTHUK
E.M., Yepnuxosa O.A.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEPHET

» bubnuoreka nudposoro od6pazoBaTeNbHOrO KOHTeHTa. — Pexxum moctyma: https://academy-
content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67¢e7d

* Enunas xomnexius mugpoBbix 00pa3zoBaTeNbHBIX pecypcoB. — Pexum noctyna: http://school-
collection.edu.ru

» OenepanbHbBIN HIEHTP HHPOPMAIIMOHHO-00Pa30BaTEIBHBIX PeCypCcoB. — Pexxum
nocrtymna http://www.fcior.edu.ru/

* [Tudpossie 0Opa3oBaTenbHbIC pecypchl. — Pexxum moctyma: http:// www.openclass.ru
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