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INOACHUTEJIBHASA 3AIINCKA

[TIporpamMa mo (u3ukKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHAa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMW K pe3yabTaTaM OCBOCHHS Ha ©0a30BOM YpOBHE OCHOBHOMU
oOpa3oBaTenbHO# porpammel, ipenctaBieHHbx B PI'OC OO0, a takxke ¢ yuérom deaeparbHoi
paboueii mporpaMMbl Bocriutanusi U Konuenuuu npenonaBanus yuedHoro rnpeamera «Duznkay.
Copnepxanue mporpamMMmbl 1o (u3MKe HampaBieHO Ha (OpPMHUPOBaHHE ECTECTBEHHO-HAYYHOU
FPaMOTHOCTH OOYYaroIIMXCS U OPraHMU3alMI0 W3y4eHUs (U3MKU Ha JIeATeNbHOCTHOW ocHOBe. B
nporpaMMe 1O (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH YYe€OHOrO TMpeaMeTa B pealu3aiiu
tpeboBanuit ®I'OC OOO K MmIaHUPYEeMbIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yibTaTam
Oo0y4YeHHsI, a TaKXKe MEXKIPEIMETHBIC CBA3M E€CTECTBEHHO-HAYYHBIX Y4YeOHBIX IMPEIMETOB Ha
YPOBHE OCHOBHOT0 00111er0 00pa3oBaHUsl.

[Tporpamma o u3MKe yCTaHABIUBAET paclpe/ielieHne yueOHOro Marepuaa 1o rojaM o0yueHHs
(mo kjaccam), MpejularaeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUEHHUs TEM, OCHOBAHHYIO Ha
JIOTHKE Pa3BUTHS IPEIMETHOTO COJICPKaHMs U y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaronIuxcsl.
[Iporpamma mno ¢usuke pa3zpaboTaHa ¢ IENbI0 OKa3aHUS METOJUYECKOW TOMOIIM YYUTEI0 B
co37aHUU paboyel MporpaMMBbI 110 Y4EOHOMY ITPEIMETY.

Ou3nka SABISETCS CHCTEMOOOPA3yIOIIUM Uil eCTECTBEHHO-HAy4YHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3WYECKHE 3aKOHBI JISKAaT B OCHOBE IMPOIECCOB M SIBJICHUN, M3y4aeMbIX XHMHEH,
Ouosorueii, acTpoHOMHUEH U (Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, MPeNoCTaBisieT HauOoliee sICHbIE 00pa3lbl NMPUMEHEHHS HAYYHOTO MeEToJa
MO3HAHUS, TO €CTh CIIOCcO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa U3 TIIaBHBIX 33/1a4 PU3NIECKOro 00pa3oBaHUs B CTPYKTYpE 00IIero o0pa3oBaHHUs COCTOHT B
(bopMUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpeca K HayKe Y 00y4Jaroluxcs.
N3yuenne ¢usukn Ha 0a30BOM  YpOBHE IMPEANOJaraeT  OBJAJEHHE  CICAYIOUIMMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

. Hay4YHO OOBSACHSTH SIBJICHUS;

o OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICOBAHHS,

. MHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BaTh HAYYHBIE IOKA3aTEIbCTBA JIsl TOTYYEHUS
BBIBOJIOB.

[enn u3ydenust PU3UKU Ha YpOBHE OCHOBHOTO 001Iero oOpa3zoBanus ornpeaeneHsl B Konmenuu
npenojiaBaHus yueOoHoro npenmera «®dusnka» B oOpa3zoBaTelbHbIX OpraHuzanusax Poccuiickoi
@denepany, peaqu3ylOUMX OCHOBHBIE 00111€00pa30BaTEeIbHbIE MPOTrPaMMbl, YTBEPXKIEHHOM
pemenneM Kosernn MunucrepctBa mpocsenieHuss Poccuiickoit ®@enepanuu (mpoTokon ot 3
nexadps 2019 r. Ne TIK-4BH).

Henu nzyvyenus pU3NKu:

. npuoOpeTeHne HHTEepeca MU CTpeMJIeHUS OOydarouuxcs K HaydHOMY H3YYEHHIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHbIX U TBOPUECKHUX CIIOCOOHOCTEN;

o pa3sBUTHE NPEJCTaBICHUH O HAydYHOM MeToJieé TO3HaHUus U  (popMUpOBaHHE
MCCJIEIOBATEIBCKOTO OTHOIIECHUS K OKPYXXAIOLIUM SIBJICHUSM;

. (opMUpOBaHKE HAYYHOT'O MUPOBO33PEHUS KaK pe3yibTaTa U3y4YeHUs] OCHOB CTPOCHMUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

. (dbopmMHpoBaHUE MPeICTaBICHUH 0 PO (GU3UKHU VI PAa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

o pa3BUTHE TMpEACTaBIEHUII O BO3MOXHBIX cdepax Oyaymeld npodeccuoHanbHON
NESATeTbHOCTH, CBS3aHHOW C (U3HMKOM, TOJATOTOBKAa K JajbHEHIIEMy OOYYEHHMI0O B OTOM
HaIpaBJICHUU.

JoctuxeHne 3TUX Lieied mporpaMMbl 1Mo (U3MKEe Ha YpOBHE OCHOBHOIO OOIIEro oO0pa3zoBaHUs
o0ecreynBaeTcsl perIeHueM CIeIyIoIuX 3a1a4:



o npuoOpeTeHne 3HAHUK O JAUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAaHUYECKHX,
TETUTOBBIX, JJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;
o npuoOOpeTeHNe YMEHUW OMHCHIBAaTh U OOBSACHATh (DU3MUECKHUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyUYEHHBIX 3HAHUM;
o OCBOCHHE METOJIOB DPEUICHHS MMPOCTCUIINX PACUYETHBIX 3aJa4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIEJICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;
o pa3BUTHE YMCHHI HAONIOAATh TPUPOJHBIC SBICHUS W  BBITOJNHSATH  OTBITHI,
nabopaTopHble  paboOTBl W OKCHEPUMEHTAIbHbIE  HMCCIEIOBAaHMUSA C  HCIOJIb30BAHUEM
U3MEPUTEITBHBIX MPUOOPOB;
o OocBOoeHHE TPUEMOB PAa0bOTHI ¢ WHQPOpMAIMEH (GHU3UIECKOTO COAEpIKAHUS, BKIIIOUAs
WH(OPMAIIMI0O O COBPEMEHHBIX JOCTHKEHUSX (H3UKU, aHAIM3 U KPUTHYECKOE OIICHUBAHHE
nHpopmanuu;
o 3HAKOMCTBO €O cpepaMu MpodecCHOHATBHON ASSITETbHOCTH, CBSI3aHHBIMU C (DU3UKOIA,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHUKCHHSIX (PU3HMUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUS
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiiacce — 68 yacos (2 vaca B
HEJICIIO), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEIIO0).

[Ipennaraemeiii B mporpamme 1o (U3HKE MepeueHb TabopaTopHBIX PadOT U OMBITOB HOCHUT
PEKOMEHAATENbHBIA XapakTep, YYUTENIb JelaeT BHIOOp MPOBEICHHs J1a0OpaTOpHBIX paboT U
OTIBITOB C Y4ETOM HWHIUBUAYATbHBIX OCOOEHHOCTEH O0Yy4arolIXcs, CIUCKA SKCIEPUMEHTAIbHBIX
3aJJaHMi, TIPeIaraeMbIX B paMKax OCHOBHOTO rOCYJapCTBEHHOTO dK3aMeHa Mo (hH3HKe.



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa.

®dusznka — Hayka o mnpupoze. SBienus npuponsl. dusmyeckue SIBICHUSA: MEXAHHYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuyuHbl. M3mepenne  dusmueckux BenuuuH. Dusuueckue  mpuOOpHI.
ITorpemHocTs U3MepeHui. MexayHapoiHas CUCTEMAa €IUHHII.

Kak ¢usuka u apyrue ecrtecTBEHHbIe HAayKH HM3y4aroT npupony. EcTecTBeHHO-HAay4yHBIH METOJ
NO3HAHUs: HAOJIOIeHUE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABIYKEHHE THIIOTE3, SKCIIEPUMEHT T10
MpOBEpKE THUMOTE3, 00BsicHeHHEe HalmogaemMoro spieHus. OmnucaHue (U3NYECKUX SBICHUN C
IIOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSL.

2. duznyeckue TpuOOPbl U MPOIeaypa MPSMBIX U3MEPEHUN aHAIOTOBBIM U IU(POBBHIM
npubopom.

Jlabopamopnusie pabomot u onvimeol.

1 OmnpeneneHne MEHbI JSICHUS KAl H3MEPHUTEIHLHOTO TPHOOopA.

2 N3mepenne paccTOsTHU.

3. N3mepenune 00bEMa KUIKOCTU U TBEPAOIO TeNA.

4 Ornpenenenne pa3MepoB MaJIbIX TEJ.

3) W3mepenue TtemnepaTypbl NpU IOMOLIM KUAKOCTHOTO TEpPMOMETpa M JlaTYMKa
TEeMIIepaTyphl.

6. [IpoBeneHue wuccienoBaHusl MO IPOBEPKE THUIIOTE3bl: JAJbHOCTH IOJIETA ILAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIIe BHICOTA MYyCKAa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHHS O CTPOEHHMH BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE
CTpOEHHE BEIECTBA.

JBrxenne dyactul BemecTsa. CBsI3b CKOPOCTH IBUYKEHUS YaCTHIL C TEMIEpaTypoil. bpoyHoBckoe
nBrxkeHue, U ¢ysus. BzanMmoaelicTBre 4acTull BEIIECTBA: MPUTSHKEHNE U OTTAIKUBaHUE.
ArperaTHble COCTOSIHHS BEILIECTBA: CTPOEHHME ra3oB, >KUIAKOCTEH U TBEPABIX (KPUCTAUIMYECKHX )
Ten. B3auMOCBs3b MeXAy CBOMCTBAMHU BEIECTB B pPa3HBIX arperaTHbIX COCTOSHUSIX M HX
aTOMHO-MOJIEKYJISIpHBIM CTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI.

Hemoncmpayuu.

1. Habmtoienue O6poyHOBCKOTO TBUKEHHUSI.

2. Hab6monenue nuddysum.

3. Habmtonenue siBneHui, OOBSICHSIOMIMXCS MPUTSDKEHUEM WM OTTAIKMBAaHUEM YaCTHUIL
BEIIECTBA.

Jlabopamopnuie pabomol u onvimel.

1. OrnieHka 1uaMeTpa aToMa METOJIOM PsiIOB (C UCToJIb30BaHueM (pororpaduii).

2. OMnbITHI MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

3. OMBITH IO OOHAPYKCHHIO IEHCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSKCHHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe IBHkeHUE. PaBHOMepHOe W HepaBHOMepHOe naBuxkeHune. Ckopoctb. CpemHsis
CKOpOCTb IPU HEPABHOMEPHOM JBHKEHUU. Pacu€T myTn U BpEMEHH IBUKEHUS.

SBnenne uHepuMU. 3aKOH MHEpPUMHU. B3auMopeicTBUE TeNn Kak NMPUYMHA U3MEHEHUS CKOPOCTH
JIBIKEHUs Tel. Macca kak Mepa uHepTHocTH Tena. [lnoTHocTs BemiecTBa. CBsi3b MJIOTHOCTU C
KOJTMYECTBOM MOJIEKYJI B eMHUIIE 00bEMA BEIIEeCTBA.

Cuila kak XapakTepucTuka B3aumoneuctBusi ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CHJIBI C IOMOIIBIO AUHAMOMETpPA. SIBJICHUE TATOTEHUS U cWiia TsokecTh. CHila TSKECTH Ha IPYTHUX



miaHetax. Bec Tena. Heecomocth. CriokeHuE CuIl, HampaBiICHHBIX IO OAHOW MPSMOM.
PaBHopelicTByromas cuit. Cumna TpeHus. TpeHue CKoJIbKeHUs U TpeHHUE MoKos. TpeHue B mpupoje
U TEXHHKE.

Hemoncmpayuu.

1. Habnonenrne MexaHu4yecKkoro JBUKEHUS Tea.

N3mepenne CKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.

HaburoneHue sBjaeHUs] MHEPLUH.

Habmroienue n3aMeHeHus: CKOpoCcTH MPH B3aUMOJICHCTBUH TETl.

CpaBHeHHME Macc MO B3aUMOJCHCTBHUIO TEJl.

. CiokeHue CuJl, HalpaBJICHHBIX 1O OJTHOU MPSIMOIA.

Jlabopamopuvie pabomsl u onvimol.

SRR

1. OmnpeneneHre CKOPOCTH PABHOMEPHOIO JBMKEHHS (IIapUKa B >KUJIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOMIIA U TaK Jiajee).

2. Omnpenenenue cpeHel CKOPOCTU CKOJbXEHHsI Opycka WM LIapuKa MO HaKJIOHHON
IJIOCKOCTH.

3. OrnpezeneHye mI0THOCTUA TBEPAOTO Tea.

4. OMNBITHI, JEMOHCTPHPYIOIINE 3aBUCUMOCTh PACTSOKEHUs (IedopMaiuu) MpyKUHBI OT
MPUIIOKEHHOM CUJIBL.

S. OnbIThI, IEMOHCTPUPYIONTUE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIbKEHHUS OT Beca Tella U

XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiieHne TBEPABIX TeJl, :KUAKOCTEH H Ia30B.

HaBnenue. CrnocoObl yMEHBIIEHUS U yBeNWYeHHs AaBieHus. JlaBieHue rasza. 3aBUCHMOCTD
JaBJIeHUs ra3a oT 00béMa, TemnepaTypsl. [lepenaua naBneHus TBEPABIMU TEIaMHU, KUJIKOCTSIMH U
razamu. 3akoH [lackans. [lHeBMaTuueckue MalmMHBI. 3aBUCUMOCTH [ABJICHHS JKUIKOCTH OT
rryounsl. ['uapocratuyeckuii napagokce. Coodaromuecs cocyabl. ['uapaBindyeckue MexaHu3Mbl.
AtMocdepa 3emnu u atmochepHoe AaBieHue. [IpuuuHbl cymecTBOBaHUS BO3AYIIHONH 000JIOYKH
3emuu. Onbit Toppuuernnu. 3mepenune atmocdepHOro naBieHus. 3aBUCUMOCTh aTMoc(hepHOro
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl is u3mepenus: atMochepHOro JaBICHHUS.
JelicTBHE KUIAKOCTH M raza Ha MOTPY>KEHHOE B HUX TeJo0. BrITankuBaromias (apxumMe0Ba) cuia.
3akon Apxumena. [InaBanue Ten. Bo3ayxoriaBanue.

Hemoncmpayuu.

3aBUCHUMOCTbH JIaBIICHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: Cocy/sl.

I'mppaBnnyeckuii npecc.

[TposiBnenue neicTBus aTMOC(HEepHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00bE€Ma MOrpyXEHHOM dYacTh Tena U
IUIOTHOCTH KHUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITCCHEHHON KUIAKOCTH.

8. VYcnoBue TiaBaHMsA TeN: IUIABaHME WM TIOTPY)KEHHE Tell B 3aBUCUMOCTU OT
COOTHOILIEHUS TUIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

ok wdE

1. HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJIE OT 00bEMaA MOTPYKEHHON B KUIKOCTh
4acTH TeJla.

2. OmnpeneneHrie BBITAJKUBAIOMIEH CHJIbI, JCHCTBYIOIIEH Ha TeEJO, MOTPYXKEHHOE B
KUJKOCTD.

3. IIpoBepka HE3aBHCHMMOCTH BBITAIKMBAIOIICH CHJIbI, ACHCTBYIOLIEH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha

TCJI0 B XKUJKOCTH, OT 00BéMa HOpr)KéHHOﬁ B XXUJKOCTBb 4aCTH TCJIa U OT IIJIOTHOCTH KUAKOCTH.



S. KoHcTpynpoBanue apeoMerpa WJIM KOHCTPYUPOBAaHUE JIOJKM W OIpeiesieHHe €€
TPY30MOABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocTeie MeXaHU3MBI: pbIYar, OJOK, HAKJIOHHAS IUIOCKOCTh. [IpaBUIO paBHOBECHS pbIYara.
[IpumeHneHue mnpaBuiia pPaBHOBECHS phluara K OOKy. «3oiotoe mpaBuiao» MexaHukw. KII
MPOCTBIX MEXaHU3MOB. [IpoCThIie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpamienue onHOro Buja
MEXaHUYECKOM IHEPTUU B JPYroid. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. [Ipumepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomot u onvimeol.

1. Onpenenenne padOTHl CWJIBI TPEHHS TIPU PABHOMEPHOM JBHKCHHH Tella II0
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccenenoBanue ycaoBUM paBHOBECHUS pblyara.

3. N3mepenne KIIJ] HaKIOHHOM TIIIOCKOCTH.

4. N3yuyenue 3aK0Ha COXPAHEHUS MEXaHUYECKOW SHEPIUH.

8 KUIIACC

Pa3gen 6. TensioBbIe IBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJSIPHO--KUHETUYECKON TEOpUU CTPOCHMs BemiecTBa. Macca u
pa3Mepbl aTOMOB M MOJeKyd. OmbITel, MNOATBEPKIAIOIIUE OCHOBHBIE  IOJIOKEHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Mognenu TBEPAOTO, XUAKOTO U Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucramimueckue u
amop¢usbie Tena. OObICHEHNE CBOWCTB Ira30B, JKUIKOCTSH W TBEPIBIX TET HA OCHOBE IMOJIOKCHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHME U KaNWUISIpHbIE sABJIECHUS. TernoBoe
paciIMpeHHe U cxKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO IBUKEHUs 4yacTUlLl. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHUs1 BHYTPEHHEW SHEPIrUM: TEIlonepesadya U COBEpIIEHHE pPabOTHI.
Bunbl Teronepenaun: TEMIONPOBOIHOCTh, KOHBEKIIMS, U3TyUEHHUE.

KonuuecTBo TemnoTel. Y aenbHas TEMI0EMKOCTh BellecTBa. TermnooOMeH U TEMIOBOE paBHOBECHE.
VYpaBHenue TtemnoBoro OamaHca. [lmaBrneHwe W OTBepJeBaHHE KPUCTAJUTMUECKUX BEIIECTB.
VnenpHas Ttemota IuiaBieHus. [lapooOpasoBanume u koHaeHcanusa. Mcmapenue. Kurnenue.
VYaenbHas TemaoTa mapoodpazoBaHUs. 3aBUCHMOCTh TEMIEPATYpbl KUIEHUS OT aTMoc(epHOro
JTaBJICHMUSL.

BnaxuocTs Bo3ayXa.

OHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPaHHUsL.

[Tpuntmner padotsl TeroBbix asurareneit KI1/[ temmnoBoro auratens. TernaoBbie OBUTATENH U
3al[UTa OKPYKAIOIIECH CPEbI.

3aKOH COXpaHEHUs U PEBPAILICHUs SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

Habmroenue siBJIeHUI cMaulBaHUs U KAMHUTSIPHBIX SBICHUM.

Habmroienue TemnnoBoro pacimupeHus Ted.

V3MmeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTyphbl.

Buasl Teronepenaun.

OxJaxieHrue Ipyu COBEPLICHUH paOOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

CpaBHeHuE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.

LCoNoOAEWNE

[EN
©



11. Habnronenue kureHusl.

12. Hab6nronenne mocTossHCTBa TEMIIEPATYPhI TIPH TUTABJICHHH.

13. Mojenu TEIUIOBbIX ABUTATENEH.

Jlabopamopnwvie pabomot u onvimeol.

OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJT MOJIEKYJISIPHOTO HMPUTSKEHHUSL.

OMnBITHI MO BhIpAIIMBAHUIO KPUCTAJUIOB MTOBAPEHHOM COJIM WJIH caxapa.

OMnBITH O HAOJIOIEHUIO TETUIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IITPHIIA.

OnbITH, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTh JaBJICHUS BO3J1yXa OT €ro o0béMa u
HarpeBaHus WINA OXJIaKICHUSI.

arONE

6. [IpoBepka THUMOTE3bl JUHEWHOM 3aBUCUMOCTH JUJIMHBI CTOJIOMKA JKUJKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTyphl.

7. Habumtonenne n3MeHeHns BHYTpEHHEH SHEPruy Tejla B Pe3yJibTaTe TeIUIoNepesadn u
paboThl BHEIIHUX CHIL

8. HccnenoBanue sSBJICHUS TEINIOOOMEHA MPH CMEIIMBAHUH XOJIOJHON U TOpsiueii BOJIBI.
9. Onpenenenre KOIWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW MpPH TEIUIOOOMEHE C
HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. Ornpenenenne yaelbHOU TEIMJIOEMKOCTH BELIECTBA.

11. Uccnenosanue mponecca ucnapeHus.

12. OrnpezneneHre OTHOCUTEIBHON BJIAXKHOCTH BO3yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Te. J[Ba poja aIeKTpudecKux 3apsaaoB. B3anmonelicTBrie 3apsiKeHHBIX Tell. 3aKOH
Kynona (3aBUCHMMOCTH CHJIBI B3aWMOJEWUCTBUS 3apSOKCHHBIX TEI OT BEJIUYUHBI 3apsAAOB U
PAacCTOSIHUSA MEXY TeJIaMu).

Onektpuueckoe mone. Hampspk€HHOCTH  ANEKTpUYecKoro mosst. [IpuHIun — cynepno3uiuu
AIIEKTPUYECKHUX I0JIeN (Ha KaUECTBEHHOM YPOBHE).

Hocurtenu snexTpuueckux 3apsaoB. DJIEMEHTAPHBIM 3iekTpuueckuil 3apsa. CTpoeHHe aroma.
[TpOBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsiia.

ONEeKTpUYECKU TOK. YCIIOBHSI CYIIECTBOBAHUS JIEKTPUYECKOr0 TOKa. MICTOUHMKH MOCTOSHHOTO
ToKa. JlefcTBUSI 3JIEKTPUUECKOr0 TOKa (TEMIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK
B )KHJIKOCTSIX U ra3ax.

Onektpuueckas nenb. Cuna Toka. Dnekrpudeckoe HampspkeHue. COnpoTHBIEHHE MPOBOIHMKA.
VYaenbHOE CONpPOTHBIIEHUE BellecTBa. 3akoH OMa s ydactka unenu. IlocnemoBarenbHoe H
napajuleJIbHOE COeIMHEHUE TPOBOIHUKOB.

Pabota u MoOIHOCTH 3neKTpuyeckoro Toka. 3akoH Jlxoyns—JIeHna. DeKTpUuecKue Lenu MU
NOTPEOUTENH PIEKTPUUECKOM 3Heprun B 6bITy. KopoTkoe 3aMbIKaHUeE.

[TocTosiHHBIE MarHUTHI. B3anmoaelcTBIE MOCTOSIHHBIX MarHUTOB. MarHutHoe mnojie. MarHuTHoe
noysie 3eMiM U €ro 3HaueHue I xKu3HM Ha 3emsie. OnbiT Opcrena. MarauTHoe mose
ANIEKTPUUYECKOro ToKa. [IprMeHeHne 3JIeKTpOMAarHUTOB B TeXHHKe. J[eficTBMe MarHUTHOTO MOJIS
Ha T[POBOJHUK C TOKOM. OJIEKTPOJBMraTellb IOCTOSHHOIO Toka. Vcmonb3oBaHue
ANIEKTPOABHUraTeNel B TEXHHYECKUX YCTPOUCTBAX U HA TPAHCIOPTE.

OnbiTel @apazes. SABneHue aMeKTpoMarHuTHOW UHAYKIUU. [IpaBumiio Jlenua. DiekTporeHepaTop.
CriocoObl  MONTy4eHHUs  DJEKTPUYECKOM OSHEpruu. OIJIEKTPOCTAHLMH Ha BO300HOBIISEMBIX
MCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpU3anus Tell.

JIBa poJia 3eKTPHUUECKUX 3apsi10B M B3aUMOJICHCTBHE 3apsKEHHBIX TEIL.

YCTpoiCTBO U IEHCTBHE IIEKTPOCKOTIA.

DnexkTpocTaTHyecKasi MHIYKLHS.

3aKOH COXpaHEeHHMsI IJEKTPUUECKUX 3apsiIOB.

asrONE



6 [TpOBOIHUKY U JUIIECKTPUKH.

7 MonenrpoBaHue CUIOBBIX JTUHUIN 3JIEKTPUUECKOTO TOJIS.
8. HcTouHrKY TOCTOSIHHOTO TOKA.

9 JlelicTBUA SIIEKTPUYECKOrO TOKA.

10. DJIEKTPUUYECKHUI TOK B )KUJIKOCTH.

11. ["a30BBIit pa3ps.

12. H3mepeHune CUibl TOKa aMIIEPMETPOM.

13. H3mepeHne 37eKTpUUeCKOT0 HAMPsKEHUS BOIBTMETPOM.

14. PeocraT u Mara3uH COnpoOTHBIIEHUM.

15. B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH Pa3CIICHUS TTOJTIOCOB MarHUTA.
17. MonenrpoBaHie MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18. OmnbIT OpcTena.

19. MarsauTHoe 1moJjie Toka. DJIeKTPOMAarHur.

20. JleiicTBrE MarHUTHOI'O MOJISL HA IPOBOJIHUK C TOKOM.

21. DNEKTPOBUTATEh TOCTOSIHHOTO TOKA.

22. HccenoBanue sIBIICHUS JIEKTPOMATHUTHOW WHIYKIIHH.

23. OnbiThl Dapajes.

24. 3aBUCHMOCTh HAIPABICHUS HHIIYKITMOHHOTO TOKA OT YCJIOBHIA €r0 BOZHUKHOBEHHUSI.
25. DneKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuwvie padbomot u onvimol.

1. OnbITHI 1O HAOIIOECHUIO SJIEKTPU3ALUU TNl MHAYKIKEH U PU CONTPUKOCHOBEHUHU.

2. HccnenoBanue ASWCTBUS SJICKTPUIESCKOTO OIS HA TPOBOJIHUKHU M TUIICKTPUKH.

3. COopka u mpoBepka paboThl 2EKTPUIECKON MU MOCTOSHHOTO TOKA.

4. W3mepenue u peryImpoBaHne CUIIBI TOKA.

5. H3mepeHue u peryinpoBaHue HAMPSIKEHUS.

6. HccnenoBanne 3aBHCHMOCTM  CHJIBI  TOKa, HAYIIETO Yepe3  PE3ncrop, OT
COTMPOTHBIICHUS PE3UCTOPA U HATIPSKEHUSI HA PE3UCTOpE.

7. OnbITE, JEMOHCTPHPYIOIINE  3aBUCHMOCTHh  DJEKTPUYECKOTO  CONPOTHUBIICHUS
IPOBOJHUKA OT €r0 JAJIMHBI, IJIOIIAIN TONEPEeYHOro CeUeHHs U MaTepHaa.

8. [TpoBepka mpaBmiIa CIOKEHHSI HANPSOHKCHWW TPH TOCIEIOBATEIHHOM COCIMHEHUU
JIBYX PE3UCTOPOB.

9. [TpoBepka mpaBuIIa UIsi CHITBI TOKA MPH MApaUIEIEHOM COSTUHEHNN PE3UCTOPOB.

10. Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

11. OrnpezenieHre MOITHOCTH JIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYILIETO Yepe3 JaMIIOuKy, OT HaNpsHKEHUS
Ha Heu.

13. Omnpenenenne KIIJ[ narpeBatens.

14. HccnenoBanre MarHuTHOTO B3aUMOZCHCTBUS TIOCTOSTHHBIX MAarHUTOB.

15. W3yueHre MAarHUTHOTO TMOJI TOCTOSHHBIX MAarHUTOB NpU HUX OOBEAMHEHUH U
pa3aeneHnN.

16. HccnenoBanue ASWCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3aUMOJICHCTBHUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA U HAaIpaBJICHUS TOKA B KaTYILKE.

18. W3yueHne neiicTBUS MAarHUTHOTO TTOJIST Ha TPOBOIHUK C TOKOM.

19. KonctpynpoBanue u u3ydeHue padboTsl JEKTPOIBUTATENS.

20. Nzmepenne KIIJ[ anekTpoaBUraTtenbHON yCTaHOBKH.

21. OnbITEl MO HMCCIENIOBAHUIO SIBICHHUS AJIEKTPOMArHUTHOM WMHIYKLUHU: HCCIEJOBAHUE

W3MEHEHHH 3HaUeHU 1 HaIlpaBJICHHUA WHAYKIIUOHHOT'O TOKA.

9 KJIACC



Pa3nen 8. Mexanuveckue siBJIeHUsI.

Mexanndeckoe nBwxkeHHe. MarepuanbHas Touka. Cucrema oTc4yéta. OTHOCHTEIBHOCTH
MEXaHUYECKOr0 JBHKEHUA. PaBHOMepHOE mpsMOJMHENWHOE JABHKEeHME. HepaBHOMepHOE
NpsIMOJIMHEHOEe JBWKeHHE. CpelHssT M MIHOBEHHAs CKOPOCTh Tejda MpU HEPABHOMEPHOM
JIBU>KEHUU.

Yckopenue. PaBHOyckopeHHOEe TmpsMoyiMHEHHOe nBrkeHue. CoOoaHoe maneHue. OTBITHI
lanunes.

PaBHOMepHOE nBHKeHUE 1O OKpYyKHOCTU. [lepuoa u yactora oOpamienus. JIunelinas u yriosas
ckopoctu. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

IlepBoiii 3akon HproroHa. Bropoit 3akon Herotona. Tperuit 3akon Herotona. [lpuniun
CYNEPNO3ULIUU CHUJL.

Cwia ynpyroctu. 3akoH ['yka. Cuna TpeHHMs: CWJla TPEHUS CKOJIbKEHUS, CUja TPEHHS IOKOS,
Jpyrue BUJbI TPEHUS.

Cuna TsSKECTH U 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHE CBOOOJHOro majaeHus. [[BuxeHue
raneT Bokpyr Comnnia. IlepBast kocmudeckas ckopocTb. HeBecoMocTh U meperpy3Ku.
PaBHOBecue martepuaibHOM TOukH. AOcomoTHO TBEpHOe Teno. PaBHOBecume TBEpPIOro Tema ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LleHTp TsoxecTu.

Nmnynsc Ttena. M3menenue wumnynbca. Hmmynbc cuibl. 3aKOH COXpaHEHUsS HMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckasi paboTta U MOIIHOCTh. PaboTa cun TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U
pabotsl. [loTeHunanbHas 3HEprusi Teja, MOJHSATOTO HAJl MOBEPXHOCTHIO 3eMiu. [loTeHnmanpHas
SHeprus cxaTol npyxuHbl. Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKOM SHEPrUU. 3aKOH
COXPAHEHHUS MEXAHUYECKON SHEPTUH.

Hemoncmpayuu.

1. Habumronenne MexaHn4eckoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHue nmyTel M TPaeKTOPUHl JBMXKEHHUS OJHOTO M TOTO e Tella OTHOCHTEIbHO
Ppa3HBIX TEJI OTCUYETA.

3. M3mMepeHue cKOpoCTH U YCKOPEHHsI TPSIMOIMHEHHOTO JABUKEHMSL.

4. HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO IBUKEHHUSI.

S. HaOGnronenue 1BUKEHUs Tea 1Mo OKPYKHOCTH.

6. HabGmonenne MexaHn4eCcKux SIBICHUMN, TPOUCXOAAIINUX B cucTeMe oTcuéra «Tenexka
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOHHeTa (PU3HKH.

7. 3aBUCHUMOCTh YCKOPEHHS TeJla OT Macchl Tejla U IeUCTBYIOIIEH Ha HETO CHUJIBI.

8. HaGnronenue paBeHCcTBa CUIT PU B3aUMOAECHCTBUM TeEJL.

9. W3meHeHune Beca Tea Npu yCKOPEHHOM JBUKEHUU.

10. [lepenavya nMIysibca npyu B3aUMOJEHCTBUH TEIL.

11. [TpeoOpa3zoBanus SHEPTUH NPU B3aUMOAEHCTBUH Tell.

12. CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOACHCTBHH.

13. CoxpaHeHue UMITyJbca IpH a0COIOTHO YIPYTOM B3aUMOJEHCTBUH.

14. Habmtoienue peakTHBHOTO JIBHKEHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTHH NPU CBOOOIHOM Ia/IEHUH.

16. CoxpaHeHne MEXaHUYECKOW YHEPTHH NIPH IBHKEHUU TeJla MO IEHCTBUEM IIPYKUHBI.
Jlabopamopnuvie pabomot u onvimeol.

1. KoHcTpynpoBanue Tpakra A pa3roHa M JAJIBHEHIIET0 PAaBHOMEPHOTO JIBMIKEHUS
HIapUKa WIH TEIEKKH.

2. Onpenenenue cpeiHel CKOPOCTH CKOJIBXKEHHs OpycKa MM JBMD)KEHHUS ILIapuKa I10
HAaKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpPEeHMsI Tejla NPU PAaBHOYCKOPEHHOM JIBJKEHUHM 110 HAKJIOHHOMN
MJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBUXKEHUU Oe3

Ha4yaJbHOU CKOPOCTH.



S. [IpoBepka THUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKEHHH 0O€3 HadaabHOMN
CKOPOCTH ITYTH OTHOCSITCSI KaK psii HEUETHBIX YHCENI, TO COOTBETCTBYIOIIUE POMEXKYTKH BPEMEHH
OJINHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CUJIbI TPEHHUS CKOJBXEHHS OT CHUJIbl HOPMAalIbHOTO
JIaBIICHUSL.

7. Onpenenenne ko3P huImeHTa TPESHUS CKOIBKCHHS.

8. Omnpenenenue XECTKOCTU MPYKUHBI.

9. Onpenenenne pabOThl CHJIBI TPEHHsT TpPU PABHOMEPHOM JBMKCHHHM Tejla 110
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Omnpenenenne pabOThl CHIIBI YIPYTOCTH NIpU MOABEME Tpy3a C HCHOJIb30BAHHUEM
HETOABIKHOTO U TIOABHKHOTO OJIOKOB.

11. W3ydeHue 3aKOHa COXpaHEHUSI SHEPTUU.

Pa3nen 9. Mexannveckue KoJie0aHUsI H BOJHBI.

Konebarenbnoe nBmkeHue. OCHOBHBIE XapaKTEpUCTUKU KoJieOaHMW: TMepHoj, 4YacToTa,
amITyna. MarematudyeckKuil U NPYKMHHBIA ~ MasATHUKM. lIpeBpamieHue oSHepruum Impu
K0JIe0aTEIbHOM JIBH)KEHUU.

3aryxawomue KojeOaHusa. BolHyxJIeHHble KoneOaHus. Pe3onanc. MexaHWuyecKue BOJIHBI.
CaolicTBa MexaHH4YeCKUX BOJH. [IponosibHbIE U TOnepeyHble BOJIHBL. [[1MHa BOIHBI U CKOPOCTb €€
pacnpocTpaHeHusl. MexaHn4ecKe BOJIHbI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOoTa ToHa. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.
Hemoncmpayuu.

1. HaGnronenue koneGaHuii Tes1 moJ 1eHCTBUEM CHUJIIBbI TSDKECTH U CHJIBI YIIPYTOCTH.

2. Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

3. HaOnroneHnue BoIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

4. Pacrnipoctpanenne npooabHBIX U IONEPEYHBIX BOJH (Ha MOJEIH).

S. HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwsie pabomot u onvimel.

1. Omnpenenenye 4acToThl U Meproia KojaeOaHui MaTeMaTHYecKoro MasTHHKA.

2. OnpezneneHye 4acTOThl U MepHoJa KoineOaHUH NPy>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCMMOCTH IepuoJia KoieOaHUN MOJBEUIEHHOIO K HUTHU Ipy3a OT
JUINHBI HUTH.

4. HccnenoBanue 3aBUCHMOCTH IEeprUoAa KoyieOaHUM MPYKMHHOTO MasTHHKAa OT MacChl
rpysa.

S. [IpoBepka HE3aBUCUMOCTH TMepuoja KoysieOaHU Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnpIThl, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh IepHoja KoyeOaHuil NpyKMHHOIO
MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHne yckopeHus cBOOOAHOIO MaJACHHUS.

Paznes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.

DNIeKTPOMarHuTHOE T0Jie. DJIEKTPOMAarHUTHBIE BOJHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[[Ixana 3neKTpOMarHUTHBIX BOJIH. MICTIOIB30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBS3H.
DJeKTpoMarHuTHas nmpupojia ceeta. CKkopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CBOICTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BousiHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1. W3ydeHne CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH C TTIOMOIIIbIO MOOMIIBHOTO TenedoHa.
Pazgea 11. CBeToBbIE sIBJICHUS.

JlyueBast monens cBera. Mcrounuku cBeta. I[IpsmMonuHeliHOe pacipoCTpaHEHUE CBETA. 3aTMEHUS
Comnna u JIyasl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaKE€HHUs CBETA.



[Ipenomnienue cBeta. 3akoH mpenoMicHUs cBeTa. [losHOe BHYTpEeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.

Jlunza. Xox ydeii B nuH3e. OnTudeckas cucrema goroanmnapara, MUKPOCKora U Teneckona. ['ma3
KaK OINTHYECKas cucTtemMa. bin3opykocTs U 1adbHO30PKOCTbD.

Pasznoxenne Oenoro cera B cmektp. OnbiTel HproToHa. CiloXkeHHE CHEKTPaIbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. [TpsimonMHeHOE pacipoCcTpaHEeHHE CBETA.

2. OtpaxkeHue cBera.

3. [Toryuenue n300pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. IIpenomnenue ceera.

5. ONOTUYECKUN CBETOBO/I.

6. Xon styueit B coOMparomei JuHse.

7. XoJ1 Tydeil B paccerBarolei JIMH3E.

8. [Tony4yenue n300paxeHU C MOMOIIBIO JIMH3.

9. [Tpunuun neiictBus GporoanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Mopnens rnasa.

11. Paznoxenune 6eoro cBera B CIIEKT).

12. [Tomy4yenue 6e0ro cBeTa MpU CIOKEHUU CBETA Pa3HbBIX IIBETOB.
Jlabopamopnwsie pabomot u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIy4da OT yIJia TaIeHHs.
2. W3ydeHne xapakTepuCcTHK H300pakeHus peIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yTJla TPEIOMIICHHS] CBETOBOTO JIyda OT yIJia MaJeHus Ha
TPaHULIE «BO3IYX—CTEKIIO».

4. [Tony4yenne n300paKeHUH C MOMOIIBIO COOMPAIOIECH JTHH3HI.

5. Omnpenenenne HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH INH3HI.
6. OnBbITHI O Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

7. OnBITHl MO BOCHPUSTHIO I[BETa NMPEAMETOB IpPU UX HAONIOJEHUU 4Yepe3 I[BETOBBIC
(GWIBTPBL.

Pa3znen 12. KBanToBble siBJIeHHUS.

OnwiTel Pezepdopna u muianerapHas mozenb atoma. Moxens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBauThl. JInHeHyaTble CIEKTPHI.

PannoaktuBHOCTE. Anbda-, Oeta- U ramma-usnydeHus. CtpoeHue aTomHoro siapa. Hykmonnas
MoOJZieldb aToMHOro szapa. HM3oromsl. PannoaktuBHble npeBpamienus. llepuox nomypacnana
ATOMHBIX fJIEP.

SAnepHple peakuuu. 3aKOHBl COXPAaHEHUS 3apsIOBOTO M MacCOBOIO YHCEN. ODHEPrus CBS3U
aTOMHBIX siiep. CBsi3b Macchl U 3Hepruu. Peakiuu cuHTesa u aeneHus aaep. Vlcrounuku sHepruu
Connua u 3B€371.

Snepnas sHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX U3JIYYE€HUIN HA )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

1. CreKTpbl U3JIy4€HUs U TIOTJIOIICHHUS.

CrieKTpbl pa3aMyYHbIX I'a30B.

CnekTp Bojopoaa.

Habmonenue TpexoB B kamepe Busbcona.

Pabora cuéryrika HOHU3UPYIOMIUX U3TYyISHHH.

. Peructpanus nznydeHus NpupoaHbIX MUHEPAJIOB U MIPOJYKTOB.

Jlabopamopnwvie padbomot u onvimol.

o UTE WM

1. HabmioneHne crijionHbIX U TUHEWYaThIX CIIEKTPOB U3ITyYSHHUS.
2. HccnenoBanue TpPEeKOB: HM3MEPEHHE JHEPTHM YaCTHUIBI 110 TOPMO3HOMY ITyTH (TI0
¢dororpadusm).

3. N3mepenne paanoakTHBHOTO (POHA.



IToBTOpHTEIBLHO-0000 1AM MOIYIb.

[ToBTOpHUTENBEHO--0000MAIOINA MOYIb TpPEIHA3HAYCH I CHUCTEMAaTH3allMk W O000O0IICHHS
MPEIMETHOTO COJICPIKAHUS U OMBITA ACSITEILHOCTH, MPUOOPETEHHOTO TPU U3YUYEHUU BCETO Kypca
bU3MKY, a TaKXe NI TOJTOTOBKHM K OCHOBHOMY TOCYAApCTBEHHOMY JK3aMEHY IO (U3HKE IS
00y4aromuxcsi, BRIOPAaBIINX 3TOT YUEOHBIH MpeIMeT.

[Ipy M3y4eHHH TaHHOTO MOJYJS PEATM3YIOTCS U CHCTEMAaTU3UPYIOTCS BUIBI JCSITCIBHOCTH, Ha
OCHOBE KOTOPBIX O0ECIEUNBACTCS JOCTHIKCHHUE MPEIMETHBIX U METANPEIMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB 00yueHUs, GOPMHUPYETCS €CTECTBEHHOHAy4YHas IPAaMOTHOCTb: OCBOCHHE HAYYHBIX
METOJIOB MCCIICIOBAHUS SIBJICHUW TPUPOABI W TEXHUKH, OBJAQJICHUE YMEHHUSIMH OOBSICHSTH
dbu3nvecKue SBIICHUS, TPUMEHsS TIOJYYCHHBIC 3HAHUWS, peIIaTh 3aJadyd, B TOM YHCIIE
KaueCTBCHHBIC M KCIICPUMEHTAIILHEIE.

[IpuHIIMTIHATBEHO ACATEIBHOCTHBIN XapaKTep JAHHOTO pa3jelia peau3yeTcs 3a CU€T TOro, 4To
00yJaromuecs BBIMOTHSIOT 33JaHHsI, B KOTOPBIX UM MPEJIaraceTcs:

Ha OCHOBE TOJYYCHHBIX 3HAHWW Paclo3HABaThb U HAy4YHO OOBICHATH (DU3UYECKUE SIBJICHUS B
OKPYKAOIICH MPUPOJIC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAyYHbIE METO/IBI UCCIIEIOBAaHUS (PU3UUYECKUX SIBJICHUN, B TOM YHCIIE AJIsl TPOBEPKU
TUTIOTE3 U TIOJTy4EHUS] TCOPSTHUECKUX BBIBOJIOB;

OOBSCHATH, Hay4dHble OCHOBBI HambOoiee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJOTHIA,
HaIpUMep, MPAKTHYECKOTO HCIOJIb30BAHUS PA3IUYHBIX UCTOYHHKOB YHEPTHH HAa OCHOBE 3aKOHA
MIPEBPAIICHHS U COXPAHCHHS BCEX M3BECTHBIX BUIOB SHEPIHH.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUA INTPOI'PAMMBI 11O ®UBUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenue (u3MKUM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HAIPABICHO HA JOCTUKCHHE
JUYHOCTHBIX, METAIIPEIMETHBIX H MIPEIMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

B pesynbrare usyueHus UMK Ha ypOBHE OCHOBHOIO 00IIEro 0Opa3oBaHMs y 00y4aromierocs
OyayT cOpMUPOBAHBI CIICAYIONINE JINYHOCTHBIC PE3YJIbTAThI B YACTH:

. 1) maTprMoTN4YeCKOro BOCIIUTAHUSA:

. - IpPOSIBJICHUE HHTEpeca K MCTOPUUM U COBPEMEHHOMY COCTOSIHUIO POCCUICKON
¢du3nUecKoil HayKu;

o - IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB;

. 2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

o - TOTOBHOCTh K AKTMBHOMY Yy4YacTHIO B OOCYXICHHU OOLIECTBEHHO 3HAYUMBIX U
ITHUYECKUX IPOOJIEM, CBA3aHHBIX C IPAKTUUYECKUM IPUMEHEHUEM TOCTHXKEHUH pu3uku;

. - OCO3HAHME BAKHOCTHU MOPAIbHO--3TUYECKUX NPUHIUIIOB B JEATEIHOCTH YUEHOI0;

o 3) 3cTeTH4eCcKoro BOCIIMTAHUSA:

o - BOCIPHUATHE OCTETUYECKUX KayecTB (PU3NYECKON Hayku: €€ TapMOHHUYHOIO
IIOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 MIO3HAHMA:

. - OCO3HAHME LICHHOCTU (PU3MYECKOW HAyKH KaK MOLIHOIO MHCTPYMEHTa IO3HAHMS
MHpa, OCHOBBI Pa3BUTHsI TEXHOJIOTMH, BAXKHEHMIIIEW COCTABIIAIOIIEH KYJIbTYPbI;

o - pa3BUTHE HAay4yHOW JHOOO3HATENILHOCTH, MHTEpeca K HCCIIEIOBaTENIbCKOM
JESATEIILHOCTH;

o 5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLMOHAJIBHOIO 0J1arONOJIyYHUs:

o - OCO3HAHHE [IEHHOCTH 0€30MacHOr0 00pasa )KU3HU B COBPEMEHHOM TEXHOJIOTHIECKOM

MHUPC, BAXKHOCTHU IIPABUJI 0€e301acHOTO IMOBCACHUA HA TPAHCIIOPTE, HA A0porax, € 3JICKTPUUCCKUM
" TCIIJIOBBIM O60pyaOBaHI/I€M B IOMAIIHUX YCIIOBUAX;

o - c(hopMUPOBAaHHOCTh HaBbIKA pedIeKCHM, MPU3HAHUE CBOEro IpaBa Ha OLIMOKY U
TaKOro K€ [TpaBa y APyroro 4ejioBeKa;

. 6) Tpya0BOro BOCIMTAHUS:

. - QaKTMBHOE Yy4yacTH€ B pEUIeHHMM NpPaKTHYECKUX 3anad (B paMKax CeMbH,

o0pa3oBaTeNbHOM  OpraHM3allid, Topoja, Kpas) TEXHOJOTHYECKOM W COIMaJIbHOM
HANPaBIEHHOCTH, TPEOYIOMIUX B TOM YKCie U (GU3HMUECKUX 3HAHUI;

U - HHTEpEC K MPaKTUIECKOMY U3yUeHUI0 Tpodeccuil, CBSI3aHHBIX C PU3UKOIL;
. 7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:
U - OpUEHTAIMsl Ha NpUMEHEHHE (U3NYECKUX 3HAHUU JJI peleHHs 3ajad B 00JacTH

OKpY’KaloIlled cpenbl, MIAHUPOBAHUS MOCTYIKOB M OLUEHKH WX BO3MOXHBIX IOCIEACTBUU s
OKpYKarolleu Cpeibl;

o - 0CO3HaHMeE INT00ANBHOrO XapakTepa 3KOJOTMUECKUX MpoOIeM U MyTel UX pelIeHus;
o 8) aganTannu K M3MEHAIOUMMMCH YCJI0BUAM CONMAJIBLHON ¥ IPUPOIHOM CPeAbI:

o - MOTPeOHOCTh BO B3aMMOJICHCTBMM TpPU BBINOJHEHUM HCCIEIOBaHUN U TPOEKTOB
(¢u3uUecKoil HaPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

o - IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO JAesITeIbHOCTD;

. - TOTpeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hciie (POPMYIUPOBAThH UJIEH,
MOHSTHS, TUIIOTE3bI O GU3NYECKUX 0OBEKTAX U SIBJICHUSX;

o - OCO3HaHME JePHUIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JIACTH
bu3uKy;

o - IJJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;



. - CTpPEMJICHHWE AaHAJM3UPOBATh W BBIBIATH B3aUMOCBSA3HM IPHUPOJBI, OOIIECTBA H
9KOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3NYECKUX 3HAHUM;

. - OLICHKA CBOMX JIECUCTBUHM C YYETOM BIMSHHS HA OKPYKAIOLIYIO CPEAY, BO3MOXKHBIX
171002 TbHBIX TOCIIECTBHHA.

METAIIPEJMETHBIE PE3YJIbTATDI

B pesynbTaTe ocBoeHUs mporpaMmbl 1Mo (PU3UKE HAa YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHHS Yy
oOyuatorierocst Oyayr chopMHpOBaHBl MeTanpeIMeTHbIe Pe3yJIbTAaThl, BKIIOYAIOIINE
IMMO3HABATCJIIbHBIC YHHBCPCAJIbHLIC y‘-Ie6HbIe I[eflCTBPISI, KOMMYHHUKATHUBHBIC YHHUBCPCAJIBHLIC
y4eOHbBIE ICHCTBUSI, PErYJIATUBHBIC YHUBEPCATbHbIC yUCOHbBIC ICHCTBHSL.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeiicTBu:

. BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

. yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKAIIUK, OCHOBAHUS /15l 0000IICHHS
Y CPaBHEHUS,

o BBISIBJIATH 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B pacCMaTpUBaeMbIX (hakTax, JaHHBIX U
HaOJI0ACHUAX, OTHOCALIMXCS K (PU3MUECKUM SBICHUSIM;

. BBISIBIISITh TIPUYMHHO--CIICJICTBEHHBIC CBSI3U MPH HM3YYCHUH (U3NYECKHUX SIBICHUH U

mponeccoB, A€j1aTb BbIBOJALI C UCIIOJIB30BAHUEM ACAYKTUBHBIX 1 MHAYKTUBHBIX yMO38,KJIIO‘-ICHPIfI,
BBIJIBUTaTh TUIIOTE3BI O B3aMMOCBS3SIX (PU3NYECKUX BEIUYUH;

o CaMOCTOSITENIbHO ~ BbIOMpaTh CHoco0 pemeHus yueOHOW (Qu3nyeckol 3ajauu
(cpaBHEHHE HECKOJIBKMX BAapHAaHTOB pEUICHUs, BHIOOp Hamboiee MOAXOJSIIEr0 € Y4ETOM
CaMOCTOSATEIILHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble ucciegoBaTebcKue eiicTBUS:

o MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

o MPOBOJIUTh TIO CAMOCTOSATEIHLHO COCTABICHHOMY IUIAHY OIBIT, HECIOXHBIN
(bU3UYECKU HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3NYECKOTO SBJICHHS;

. OIICHUBATh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIIHIO, TTOTYYECHHYIO B XOJ€
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

. CaMOCTOSITENIbHO  (OPMYJIUPOBaTh O0OOIIEHUS W BBIBOJBI 1O pe3yJbTaTaMm
IPOBEAEHHOTO HAOJIIOIEHUS, OIIBITA, UCCIIEOBAHNUS;

o MPOTHO3MPOBATh BO3MOXKHOE JalibHEHIIIee pa3BUTHE (PU3NUECKUX TPOIIECCOB, 4 TAaKKe

BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Padora ¢ undpopmanmeii:

o OPUMEHATh Pa3InYHble METOJbl, MHCTPYMEHTHl M 3alpochl MpHU MOUCKE M O0TOOpe
UH(OPMALIMY WU TAaHHBIX C YYETOM MPEUI0KeHHON yueOHoM (hr3nyeckoi 3a1auu;

o aQHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIMIO PA3ITUYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

. CaMOCTOSITENIbHO BbIOMpaTh ONTUMAbHYIO (POpMy MpeacTaBieHUs MHGOpMalUU U
WUTIOCTPUPOBATH pelIaeMble 3a7aui HECIOKHBIMU CXeMaMH, JuarpaMMmamMu, HHON rpadukoil 1 ux
KOMOUHAIUSIMU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

. B X0Jle¢ 0OCYXJeHHs Yy4eOHOro Marepuana, pe3yjibTaToB J1a0OpaTOpHBIX paboT u
IPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY O0OCYXIaeMOil TeMbl W BBICKAa3bIBaTh HJIEH,
HaIleJICHHbIE Ha PelleHUe 3aa4u 1 MO IepKaHnue 0J1aroeaTelIbHOCTH OOIIeHNUS;

o COIMOCTABJIATh CBOM CYXKIEHHS C CYXICHWSIMHM JPYT'MX YYacTHHKOB JHAaJIOra,
OOHapy>KUBaTh Pa3InYMe U CXOJICTBO MO3ULIUH;



° BBIPpAXXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U ITMCbMCHHBIX TCKCTAX,

o NyOJIMYHO  MPEACTaBIATH  PE3YJAbTATHl  BBINOJHEHHOTO  (PU3MYECKOTO  OMBITA
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

o NOHMMATh W HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW M WHAMBHIYaTbHOH pabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckoi mpoOIeMsl;

o NPUHUMATh II€JIH COBMECTHOH JEATEIbHOCTH, OPraHW30BBIBATH JEHCTBUS MO €&

JOCTHKEHUIO: PaCHpeNeNiaTh POk, 0OCYXKIaTh MPOLECChl U PE3yJabTaThl COBMECTHOM pPaloTHI,
000011aTh MHEHHSI HECKOJIBKUX JTFOJIEH;

. BBINOJIHATh CBOK 4acThb PabOThI, JOCTUIas KAueCTBEHHOI'O pe3yjbTara 10 CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JAEHCTBHS C APYTMMHU WICHAMU KOMAH[IbI;
o OLICHMBATh KAayecTBO CBOEr0 BKJIaAa B OOMMH TNPOIYKT MO KPHUTEPHSIM,

CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

Camoopranusauus:

o BBISBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYalHUsIX, TPEOYIOIMIUX AT PEeIICHUS
(bu3nyeCKUX 3HAHMIA;

o OpPUEHTUPOBATHCS B PA3IMUHBIX MOAXO0JAX MPUHATHS pEUIeHUH (MHIUBUAYaIbHOE,
MPUHITHE PELICHUs B TPYIIE, MPUHATHE PEUICHUH TPYIIIOi);

o CaMOCTOSITENIFHO COCTaBIISITh QJITOPUTM pelIeHHs (U3NYECKOW 3aJa4d WM IUIaHa

HCCICI0BaHUA C y‘IéTOM UMCIOIIUXCs pPeECypCoB u COOCTBECHHBIX B03MO)KHOCTCI7I,
APTrYMCHTUPOBATH IPEAIaracMbI€ BapUAHTBL pemeHI/Iﬁ;

o JieniaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJVIEKT:

o JlaBaTh a/IeKBaTHYIO OLICHKY CUTYyallUy U MpeasaraTh IU1aH e€ n3MEHEeHMs,;

. OOBSICHATh TNPHUYUHBI JIOCTH)KEHUS (HEAOCTHIXKEHMs) pe3yibTaToOB JAEATEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

o BHOCHUTb KOPPEKTHUBHI B JIEATEIBHOCTh (B TOM YHUCIIE€ B XOJ] BHIIOJHEHUS (PHU3HUECKOTO

UCCIICIOBAaHUSI WMJIM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIMXCS CUTYaluil,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

o CTaBUTh ce0sl HA MECTO JAPYroro YesioBeKa B X0JIe CIopa MM JUCKYCCHM Ha HayYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

o IpHU3HaBaTh CBOE MpaBO Ha OWIMOKY NpU pelIeHUH (PU3MYECKUX 3aJady WIM B

YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO IPYyroro.
IMPEAMETHBIE PE3YJIBTATHBI

K koHiy o0yueHust B 7 kJjacce mpeMETHbIC Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpa)kaTh
c(hOpPMHUPOBAHHOCTH Y OOYUAIOLITUXCSI YMEHHI:

. WCIIOJIh30BaTh TOHATHA: (PU3NYECKHMe ¢ XUMHUYECKHE SBJICHUS, HaOIIOJCHUE,
OKCIIEPUMEHT, MOJIEJNb, TUIIOTE3a, SAUHUIIBI (PM3UUECKUX BEJIMYUH, aTOM, MOJIEKYJia, arperaTHbIe
COCTOSHUSI  BemlecTBa  (TBEpHOE, IKHIKOE, Tra3000pa3HOe), MEXaHMYECKOe IBUKECHHE
(paBHOMEpHOE, HEpPaBHOMEPHOE, TPSIMOJUHEWHOE), TPACKTOPHUs, PABHOJCHUCTBYIOMIAS CHUIIA,
nedopmarus (ynpyrasi, niIacTHUecKas ), HeBECOMOCTbh, COOOIIAIOIINECS COCYIbI;

. pasznuyaTh siBieHus (quddy3us, TeIoBoe ABMKEHUE YaCTHUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHHE, HEPAaBHOMEPHOE JBIKEHUE, MHEPIINS, B3aUMOJICHCTBHE TEJI, PABHOBECHE TBEPABIX TEJ
C 3aKpEIUIEHHON OChIO BpallleHUs], Mepeiaya JaBiIeHUsI TBEPAbIMU TE€JIaMU, )KUJIKOCTIMH U Ta3aMu,



aTMocgepHoe JTaBJIeHuE, TUIaBaHUE TeJl, MPEBPALICHNUS MEXaHUYECKOW SHEPIHH) MO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLINX AAHHOE (PU3UYECKOE SIBIICHUE;

. pacrio3HaBaTth MPOsBICHNUE U3YYEHHBIX (PU3NYECKHX SBJICHUN B OKPYKAIOIIEM MUPE, B
TOM 4Mcie (pu3nyeckue sBICHUs B NMIPUPOJE: MPUMEPHI ABUKEHMS C Pa3IMYHBIMU CKOPOCTAMHU B
JKUBOM M HEXKHUBOW IIPUPOAE, ICHUCTBHE CWIBI TPEHHUs B IPUPOAE M TEXHUKE, BIMSIHUE
aTMOC(EpHOro JaBJICHUS HA XUBOW OpPraHu3M, IUIaBaHHE PbIO, pblYaru B Tele YeJOBEKa, IpU
3TOM TMEPEBOAMTH TNPAKTHYECKYIO 3aJadyy B Yy4eOHYIO, BBIIENATH CYIICCTBEHHBIE CBOICTBa
(mpu3HakK) GU3NIECKUX SBICHUN;

. OTKCHIBATh N3YYEHHBIC CBOMCTBA Te M (PU3MUECKUE SIBICHUS, UCIIONB3Ys (PU3NIECKUE
BEJIMYHMHBI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMsI, IIyTh, CKOPOCTb, CPEHSSI CKOPOCTh, CHUJIa
YIPYroCTH, CUJa TSXKECTH, BEC Teja, CUila TPEHUs, AaBlIeHHe (TBEPAOro Tena, XKHUJIKOCTH, rasa),
BBITAJIKMBAIOIIAs CHJIA, MEXaHW4yeckas paboTa, MOIIHOCTb, IIJICUYO CHUJIBI, MOMEHT CHIIBI,
KO3(DPULIMEHT MOJIE3HOT0 NEHCTBUS MEXAaHU3MOB, KHHETHYECKAs U MOTEHIMAJIbHAsI SHEPTus), IpU
OTMCAaHUH TPABUWILHO TPAKTOBATh (PU3UUYECKHI CMBICT UCTIOIb3yEMBIX BEITHMUNH, X 0003HAUYCHUS
U eIUHULBl (QU3NYECKUX BEIMYMH, HAXOOUTh (OPMYIIbI, CBSA3bIBAIOIIME JaHHYIO (DPU3MUYECKYIO
BEJIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTHh TpadUKH HM3YYEHHBIX 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYUH;

o XapakTepu30BaTh CBOWCTBA Tel, (U3WYECKHE SBICHUS M MPOIECCHI, HCIOJIb3YA
IIpaBUJIa CIOXKEHUs CUJI (BIOJIb OAHOMW IpsiMOM), 3aKkoH ['yka, 3axoH Ilackains, 3akoH Apxumena,
IpaBUIO paBHOBecUs phlyara (0JI0Ka), «30JI0TO€ MPaBWIO» MEXAHUKH, 3aKOH COXpPaHEHHs
MEXaHUYECKOM SHEPruu, IpH 3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3aMUCHIBaTh €ro
MaTEMaTHYECKOE BBIPAKEHUE;

o OOBSICHATH (PU3MUECKUE SIBJICHHUS, IMPOIECCHl M CBOMCTBA TEl, B TOM YHUCIEC U B
KOHTEKCTE CHUTyallull  IPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATH  NPUYUHHO-
-CJIEJICTBEHHbIE CBS3M, CTPOUTh OOBACHEHHE M3 1—2 JIOrMYecKUX ILIaroB ¢ omnopoi Ha 1-2
U3YyYEHHBIX CBOMCTBA (PM3UUECKUX SABICHHUN, PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

o pewatb pacy€rHple 3agauyd B 12 AeHCTBUS, UCHOJIb3Ysd 3aKOHBI U (DOPMYIIBL,
CBsI3bIBarOIME (PU3NYECKHE BEMUYMHBL: HA OCHOBE aHAJIM3a YCJIOBUS 3aJjauy 3allMChIBaTh KPAaTKOE
yCIIOBUE, TMOJACTaBIATh (PU3NYECKUE BEIWYUHBI B (OPMYIBl U MPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHbIC JaHHblE, HEOOXOJUMbIE JJs pELIeHHUs 3a/4ad, OLEHMBATh PEATUCTUYHOCTD
MOJIY4YeHHOW (PU3MUECKON BETUYUHBI;

o pacrio3HaBaTh IpOOJIeMBbl, KOTOPbIE MOXKHO pPELIUTh IPH TMOMOIIM (HPU3HUECKHX
METO/IOB, B OIMCAHWU MCCIIEJOBAHUS BBLACIATH NpPOBEpsAEMOE MpPeanojokeHue (TUIoTesy),
pa3nuyaTth U HMHTEPHPETUPOBATH IMOJIYYEHHBIM pe3ynbTaT, HAXOJUTh OLIMOKUM B XOJI€ OIbITA,
JIENIaTh BBIBOJIBI 110 €T0 PE3yNbTaTaM;

o MPOBOAMTD OMBITHI IO HAOJIOIEHUIO (PU3UYECKUX SBJIICHUN WM (QU3NYECKUX CBONCTB
Ten: GOpMYyIUPOBATH MPOBEPSIEMBIE MPEAINOIOKEHHSI, COOUpPATh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3aUCHIBATH X0 ONbITa U (POPMYIUPOBAThH BHIBOJIBI;

o BBITOJHATH MPSMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CUJIbl U
TeMIIepaTypbl ¢ UCIOJIb30BAHUEM aHAJIOTOBBIX U LHU(POBHIX MPUOOPOB, 3aUCHIBATH MMOKA3AHUS
pUOOPOB C YUETOM 3aJaHHOMN aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

. IPOBOJUTH HCCJIEIOBAHNUE 3aBUCUMOCTH OJHON (hPM3MUYECKOW BEIMUYUHBI OT JIPYToil C
MCIIOJIb30BAaHUEM NPSMBIX MU3MEPEHUH (3aBUCUMOCTH IyTH PaBHOMEPHO IBHKYIIETOCS Tella OT
BPEMEHM JBM)XCHUS Tella, CHUJIbl TPEHHUS CKOJBXEHHs OT Beca Teja, KayecTBa 00pabOTKH
MIOBEPXHOCTEH TEJI U HE3aBUCHMOCTH CHJIBI TPEHMS OT IUIOLIAJN CONPUKOCHOBEHMSI TE€J, CHIIBI
YIOPYTOCTH OT Y/UIMHEHUS MPYKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Tena
U OT IJIOTHOCTH XKHJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT TIyOMHBI, HA KOTOPYIO
MOTPYXKEHO TEJO, YCIOBUM MJIaBaHUS Tell, yCIOBUM paBHOBECHSI phluara U OJIOKOB), y4acTBOBATh B
IUIAHUPOBAaHUM y4eOHOT'O MCCIIEI0BaHMsI, COOMPATh YCTAHOBKY M BBINIOJHATH U3MEPEHUs, CIeays
MpeUIOKEHHOMY IUIaHy, (PUKCHUpOBaTh pe3yiabTaTbl MOJYYEHHOW 3aBUCHUMOCTH (U3NYECKUX



BEJIMYMH B BHJE MPEAJIOKEHHBIX TaOMUI] M TpaduKOB, AeNaTh BBIBOJLI IO pe3ylIbTaTaMm
HCCJIEI0BAHMS;

. MPOBOANTH KOCBEHHBIC H3MEpPEHUs (U3MUECKUX BEIWYUH (IJIOTHOCTHh BEIIECTBA
JKUJKOCTU M TBEPAOIO TeNa, CUJla TPEHUsI CKOJIBKEHHUsSI, J1aBJIICHHE BO3/1yXd, BBITAJIKHWBAKOLIAs
CWJIa, JNEUCTBYIOIIAsl HA TOTPYXEHHOE B KHUAKOCTh TENO, KOAP(QUIIMEHT IMOJIE3HOTO JCUCTBUS
IPOCTBIX MEXAHWU3MOB), CJeays MNPEIJIOKECHHOW HMHCTPYKLIMH: TPU BBIIOJHEHUH HW3MEpEHHIA
coOMpaTh IKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUCHHE HCKOMOM BEIUYMHBL;

o coOyoaTh TpaBWIa TEXHHKH O€30MacHOCTH Tpu pabore ¢ J1abopaTOpPHBIM
000opyI0BaHUEM;
o YKa3bIBaTh NPUHIUILI JEHCTBUS TPUOOPOB M TEXHHUYECKUX YCTPOHCTB: BECHI,

TEPMOMETpP, JTUHAMOMETP, COOOIIAIONINECS] COCyIbl, OapoMeTp, pbluar, TMOABWKHBIA U
HEMOJIBIYKHBINA OJIOK, HAKJIIOHHAS TJIOCKOCTb;

. XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HW3YYCHHBIX NPUOOPOB U TEXHHUYECKHX
YCTPOMCTB C OMOPOM HAa UX OMUCAaHUS (B TOM YHUCIE: MOJIIUIHUKHA, YCTPOHUCTBO BOJIOIPOBO/IA,
TUIPABIMYECKU TIpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOMl HAcOC, apeoMETp), HCIOIb3Ys
3HaHHMS O CBOHCTBaX (DM3MUYCCKUX SIBJICHUH ¥ HEoOXoauMbie (U3HYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

. NPUBOJIUTL TPHUMEPHl (HAXOMUTh HWHMOPMAIMIO O TMpPUMEpax) MPAKTHICCKOTO
WCIIOJIb30BaHUS (PU3MUECKUX 3HAHWUW B TOBCEAHEBHOM KM3HU JJIsi OOecredeHus] 6€30MmacHOCTH
npu oOpalieHuu ¢ npudopaMu W TEXHUYECKHUMH YCTPOMCTBAMM, COXPAHEHHUS 30POBBS H
COOJTI0IEHHST HOPM HKOJIOTHYECKOTO TTOBEACHUS B OKPY’KAIOIIIEH CpesIe;

. OCYIIECTBIISITh OTOOP HCTOYHUKOB HHpoOpMaiuu B MHTepHETE B COOTBETCTBHH C
3alaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUU M MYTEM CpPaBHEHUS
Pa3IUYHBIX WCTOYHWKOB BBUICTATh HH(DOpPMAIHMIO, KOTOpas SBISCTCS MPOTHBOPSUYMBON WU
MOJKET OBITh HEIOCTOBEPHOM;

. WCIIOJIb30BaTh MPU  BBIMOJHEHUH  YYEOHBIX  3aJlaHU  HAYYHO--TIOMYJISIPHYIO
auTepaTypy (QU3NYECKOro COJICpXKaHHS, CIPABOYHBIE MaTepUalbl, pecypchl cetu HHTepHeT,
BIQIeTh MNpUEMaMH KOHCIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusi UHPOpPMAIUU M3 OJHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO;

. cO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HMCTOYHUKOB WH(pOpMAIMU (HU3HUECKOTO COJEPKaHMs, B TOM YHCIIC MYyOJIMYHO JIeNaTh KpaTKHe
COOOIleHUsI O pe3yiabTaTax MPOEKTOB WM Y4YeOHBIX HCCIENOBAaHUM, NPU STOM TPaMOTHO
WCIIOJIH30BaTh M3YYCHHBIA TOHSITHIHBIA ammapar Kypca (DU3WKH, COMPOBOXAATh BBICTYIUICHHUE
MIPE3EHTALUEM;

. MIPU BBIMOJTHEHUU yYEOHBIX TPOCKTOB U MCCIIEAOBAHUI paclpeaeisaTh 00s3aHHOCTH B
rpyMnne B COOTBETCTBUM C MOCTABICHHBIMU 33/1a4aMU, CJIEAUTH 3a BBIOJHEHUEM IIJIaHA JIEUCTBU,
aJIeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKJIAJ B  JCSATENBHOCTh TPYIIBLI, BBICTPaWBaTh
KOMMYHUKATUBHOE B3aMMOJICHICTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHmy oOyuenus B 8 kiiacce mnpeaMeTHble pe3yabTaThl HA 0a30BOM ypOBHE JOJKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUMN:

. HCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABUKECHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIECTBA, KPUCTATHNYECKHE U aMOp(HBIE Tea, HACHIIIEHHBIH
Y HEHACBIMICHHBI Tap, BJIAXHOCTh BO31yXa, TEMIEpaTypa, BHYTPEHHSI SHEPrus, TEIUIOBOU
JIBUTATENb, JJIEMEHTAPHBIA DJJIEKTPUYECKUN 3apsjl, DJIEKTPUUYECKOE TIO0JIE, NPOBOJHUKUA U
JIADJIIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKUN TOK, MArHUTHOE TI0JIE;

. pasznuyaTh SBJIEHUS (TEIUIOBOE pPACIIUPEHUE U CKATHEe, TEIUIonepenaya, TeIioBOe
paBHOBECHE, CMAYMBAHWUE, KaNWJULSIPHBIE SBICHUS, WCHAPEHUE, KOHJEHCAlMs, IUJIABIICHUE,
KpucTayuth3anus (OTBEpAECBaHUE), KUIIEHWE, Terulonepenavya (TerIonpOBOJHOCTh, KOHBEKIIHS,
U3ITy4eHHUE), DJICKTpU3alus TeJ, B3aUMOJICHCTBUE 3apsiioB, ACUCTBHS SJIEKTPHUUECKOTO TOKa,
KOpPOTKO€ 3aMbIKaHWE, B3aMMOJICIICTBHE MAarHUTOB, IEUCTBME MAarHUTHOTO IMOJs Ha MPOBOJHHK C



TOKOM, 3JICKTPOMAarHWTHAasi MHIYKIHUS) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOITUX TaHHOE (DU3UIECKOE SIBJICHHE;

° pacro3HaBaTh MPOSIBIICHUE NU3YYCHHBIX (PU3NYCCKUX SIBJICHUN B OKPYXKAIOIIEM MUPE, B
TOM YHCIIe (PU3NYECKUE SBJICHHS B IPUPOJIE: TTOBEPXHOCTHOE HATSHKCHHUE M KAaTUJUISIPHBIC SIBJICHUS
B MIPUPOJIE, KPUCTAIUIBI B Mpupoe, uznyuenue ColiHla, 3aMep3aHue BOJIOEMOB, MOPCKHE OpHU3HI,
o0pa3zoBaHHe POCHI, TyMaHa, MHES, CHETa, SJICKTPUUECKHUE SBJIECHUS B aTMOc(hepe, dJIEKTPUIECTBO
JKUBBIX OPraHM3MOB, MAarHUTHOE ToJie 3eMJIH, Jpeid) MOIFOCOB, POJIb MArHUTHOTO IO IS
JKU3HU Ha 3emJie, MOJSPHOE CHSHUE, IPU 3TOM IEePEBOAUTH MPAKTHUECKYIO 3a/ladyy B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOMCTBA (TIPU3HAKH ) (PU3UIECKUX SBIICHUMN;

° OTHUCHIBATh U3YYEHHBIC CBOMCTBA TeI U (PU3UUCCKUE SIBJICHUS, UCTIONIB3Ysl (PU3UICCKHE
BEJIMYUHBI (TeMIIepaTypa, BHYTPEHHSS DHEPTUs, KOJIMYECTBO TEIUIOTHI, yJeIbHas TEIIOEMKOCTh
BEICCTBA, YJAENbHAs TEIUIOTA IUIABIICHUS, YJENbHAs TeIJIoTa MapooOpa3oBaHUs, YIelbHAS
TEIJIOTAa CropaHus TOIUIMBA, KOA(M(PHUIIMEHT TIOJE3HOTO JCWCTBUSA TEIUIOBOM  MAIIMHBI,
OTHOCHUTEJIbHAS BJIQXKHOCTh BO3AyXa, OJJICKTPUUECKUH 3apsll, CUJa TOKa, OJJIEKTPUUECKOE
HaIpsHDKEHUE, COINPOTHBIICHHE IPOBOJHMKA, YAEIHHOE CONPOTHUBIICHHE BEIIECTBa, paboTa u
MOIIIHOCTb 3JICKTPUUYECKOTO0 TOKA), MPH OMUCAHUU IMPABWIHHO TPAKTOBATH (DM3HUUYECKUN CMBICIT
UCIIONIb3YEMBIX BEITUYMH, 0003HAUCHUS U €IUHUIBI (PU3UYECKUX BEIHYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JIAHHYIO (U3MYECKYIO BEIMYUHY C JPYTUMHU BEIMYUHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYHH;

° XapaKTepU30BaTh CBOWCTBA TeJ, (U3WYECKHUE SIBICHUS W IPOIECCHI, HCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO--KMHETUYECKON TEOpPHH CTPOCHHS BEIIECTBA, MPUHIUI
CYNEpHO3UINH MOoJiel (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsjaa, 3akoH Oma i
ydacTka 1enu, 3akoH Jxoyns—JIeHia, 3aKk0H COXpaHEeHHs] SHEPTHH, TIPH 3TOM JIaBaTh CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;

° OOBSACHATh (U3MUYECKHE TPOIECCHI W CBOKMCTBA TEN, B TOM YHCIIE U B KOHTEKCTE
CUTYyaIlMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUUHHO-CIICICTBEHHBIC CBSI3H,
CTpOUTh OOBsICHEHHE M3 1—2 JOrMYecKHX IIaroB ¢ omopoil Ha 1-2 H3y4eHHBIX CBOIICTBa
(bU3NUeCKUX SBICHUH, (PU3NICCKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

° pemiate pacu€THbIE 3amaud B 2—3 JCHCTBHs, HCIIONB3YsSd 3aKOHBI M (OPMYIIBI,
CBsI3bIBaIOIIME (PU3MUECKUe BEIMUMHBI: HA OCHOBE aHANIM3a YCIOBUS 3aJ]a4d 3aIUCBhIBATh KPaTKOE
YCIJIOBHE, BBISIBIISITh HEJOCTATOK JAHHBIX IS PEIICHHS 3aJadd, BHIOMpPATh 3aKOHBI U (POPMYIIHI,
HeoOXoauMBble I e€ pelleHHs, MPOBOAUTH Pacué€Thl U CPaBHHUBATh IOJTYYCHHOE 3HAUYCHUE
(U3UYECKON BEIMYUHBI C U3BECTHBIMU JIAHHBIMU;

° pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIU (PU3NUECKUX
METO/IOB, HCIIOJNb3ysl ONHCAHUE WCCIEIOBAHUSA, BBIACIATh IPOBEPSIEMOE MPEANOIOKEHUE,
OIICHUBATH MPABUIBLHOCTh TIOPSJIKA MPOBEICHUS UCCIIEA0OBAHUS, I€TIaTh BHIBOIBI;

° MPOBOAMTD OTBITHI MO HAOMIOIEHUIO (DU3MUECKUX SIBICHUN WK (U3UYECKUX CBOHCTB
Ten (KanmuUIIpHBIE SIBICHUS, 3aBUCUMOCTb JAaBJICHUS BO3JlyXa OT €ro o0bhEMa, TeMIepaTyphl,
CKOPOCTH TIpOllecCa OCTHIBAaHWS M HarpeBaHUs MpPU M3IYYEHUH OT I[IBETa U3IIydarolleH
(mornomaroiiei) MOBEPXHOCTH, CKOPOCTh HCIAPEHHs] BOJBI OT TEMIEPATyphl KUIKOCTH H
miomaau €€ TMOBEPXHOCTU, DJEKTPU3AIMS TEl M B3aUMOJCUCTBHE DIIEKTPUUYECKUX 3apsiIOB,
B3aUMOJICICTBUE TMOCTOSIHHBIX MAarHUTOB, BU3YyaJu3allMsl MAarHUTHBIX TMOJE€H MOCTOSHHBIX
MarHuTOB, JEHCTBUS MAarHUTHOTO TOJISI Ha TMPOBOJHHK C TOKOM, CBOMCTBa JJIEKTPOMArHUTA,
CBOMCTBA  DJIGKTPOJIBUrareisi  MOCTOSHHOIO  TOKa): dbopMynupoBath  TpOBEpsieMbIe
MIPEAMNOIOKEHHS, COOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PY/I0BaHMSI, OTTUCHIBATH X0/ OIBITA
1 (GOPMYIHUPOBATH BHIBOJIBI;

° BBITIOJIHSITH TIPSIMbIE U3MEPEHUsSI TEMIIEPaTyphbl, OTHOCUTEIHLHON BIIAXXKHOCTH BO3/1yXa,
CHJIBI TOKA, HAIpPSDKEHUS C WCIIOIh30BAHMEM aHAJOTOBBIX MPHOOPOB M NATYUKOB (HU3UUECKUX
BEJIMYMH, CPAaBHUBATH PE3yIbTaThl U3MEPEHHH ¢ YUETOM 3a/1aHHOM a0COMOTHOM MOTPEITHOCTH;



° MPOBOANTH MCCIEAOBAHNE 3aBUCUMOCTH OAHON (DPU3MUECKON BETUYHMHBI OT JAPYTOH C
HCITOJIb30BaHUEM TIPSMBIX U3MEPEHUN (3aBUCHMOCTb COTIPOTUBIICHUS TIPOBOJHUKA OT €ro JJIUHBI,
TJIOIA/IU TIOTIEPEYHOTO CEUCHHS U YJICIHLHOTO COMPOTUBIICHUS BEIIECTBA ITPOBOIHUKA, CHIIBI TOKA,
HIYIIEro Yepe3 MPOBOAHUK, OT HANPSHKEHUS Ha MPOBOJHMKE, UCCIIEIOBAHUE TIOCIE0BATEIHBHOTO
Y MapajuiesIbHOr0 COCIMHEHUI TPOBOHUKOB): TUIAHUPOBATH UCCIIEIOBAHUE, COOUPATh YCTAHOBKY
W BBINOJHATH WM3MEPEHUs, CIeaysd MPEeMIOKEHHOMY IUIaHY, (UKCHUpPOBATh Pe3yJIbTaThl
MOJIyYEHHOW 3aBHCHMOCTH B BHJE TaOnuil ¥ TpaduKOB, JeNaTh BBIBOJLI 1O PE3yJIbTaTaM
HCCIIENOBAHUA;

° MIPOBOJNTH KOCBEHHBIC HM3MEpPEHUs (PU3NYCCKUX BEIWYMH (YyACNbHAs TEIIOEMKOCTh
BEIICCTBA, CONPOTHUBJICHHE IPOBOJHUKA, paboTa ¥ MOIIHOCTH JJCKTPUUYECKOTO TOKA):
MJIAaHUPOBATh W3MEPEHHs, COOMpPATh AIKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIIOKEHHON
WHCTPYKIUH, U BBIUUCIISATH 3HAUCHUE BEJTUYUHBI;

° coOMoIaTh TMpaBWia TEXHUKKA OE30IacHOCTH TMpu padore C  J1abopaTOpHBIM
00opyI0BaHNEM;

° XapaKTepU30BaTh MPHUHIMIBI JIEHCTBUS HW3YYCHHBIX NPUOOPOB U TEXHHUYECKHX
YCTPOMCTB C OINOPOM HA WX ONUCAaHUS (B TOM YHCIE: CHUCTEMa OTOIUICHHUS JOMOB, TUTPOMETD,
napoBas  TypOuHa, aMIiepMmeTp, BOJIBTMETD, CYETUMK  DJEKTPUYECKOHW  DHEPIuH,
AJIEKTPOOCBETUTENBHBIE IIPUOOPHI, HATPEBATEIILHBIC AJICKTPONPHOOPHI (TPUMEPHI), JIIEKTPUICCKHEC
MPEeIOXPAaHUTENH, ANEKTPOMArHUT, IEKTPOABUTATENb MOCTOSHHOTO TOKA), MCIONb3ys 3HAHUS O
CBOMCTBaxX (YM3MUECKUX SIBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

° pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOWCTBA U HM3MEpPUTENbHBIE MPUOOPHI IO
CXeMaM U CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETD,
JIBUTATEh BHYTPEHHETO CrOpaHus, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl AJIEKTPUUECKHUX
Heneil ¢ MmocieqoBaTeIbHbIM U MapauIeNbHBIM COCTUHEHUEM JJIEMEHTOB, Pa3jinyasi YCIOBHBIC
0003HaYEHUSI DJIEMEHTOB AJICKTPUUECKUX IICTICH;

° MPUBOAUTH TPUMEPhl (HAXOAUTh HMHQPOPMAIMIO O MPUMEpPax) IMPaKTHUUECKOTrO
WCIIONIb30BaHUs (PU3MYECKUX 3HAHWK B MOBCEAHEBHOM KU3HM JJIs oOecrieueHus: 0e30MacHOCTH
npu oOpamieHnu ¢ NpUOOpaMH W TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHUsS 370POBBS H
COOJIOZICHHSI HOPM SKOJIOTMUYECKOTO TIOBEICHUS B OKpYKaIOIIEeH cpene;

° OCYIIECTBIISATh MOUCK HWHMOpManuu Qusnyeckoro coaepxkanuss B MHTepHere, Ha
OCHOBE HWMEIOIIMNXCA 3HAHUM M TYTEM CpPaBHEHHUS JIOMOJHHUTEIBHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAaIIHIO, KOTOpas SBJISIETCS MPOTUBOPEUNUBOM MITH MOXKET OBITh HEJJOCTOBEPHOIA;

° WCIIOJIb30BaTh MPU  BBIMOJHEHWW  YYEOHBIX  3aJlaHU  HAYyYHO--TIOMYJISIPHYIO
auTepaTypy (QU3NYECKOro COJEp)KaHUS, CIpPaBOYHbIE MaTepuainbl, pecypchl ceTu HWHTepHeT,
BIIAJICTh TpPUEMAMU KOHCIIEKTUPOBAHHUS TEKCTa, IMpeoOpa3oBaHuss WHGOpPMAIUKU U3  OJHOM
3HAKOBOW CHUCTEMBI B IPYTYIO;

° co37aBaTb COOCTBEHHBbIC MHUCHMEHHBIE U KpaTKHUE YCTHBIE COOOIIEeHHUs, 0000mmas
nH(pOpMAIHI0 U3 HECKOJIbKHX HMCTOYHMKOB (DU3MYECKOTO COJIEpKaHUs, B TOM YHCIIE ITyOJMYHO
NPEACTABIATh PE3yJAbTAaThl NPOEKTHOW WM UCCIEI0BATEIbCKOW JEATEIbHOCTH, IMPU STOM
TPAaMOTHO HCIIOJIb30BaTh W3Y4YEHHBIM TOHATHIHBIM anmapar Kypca (U3UKHA, COMPOBOXKIATH
BBICTYIICHUE MTPE3CHTALINEH;

° MIPU  BBIOJTHEHUU YYEOHBIX IMPOEKTOB M HCCIEAOBAaHUN (PU3MUECKUX IMPOIECCOB
pactpenensaTh 00sS3aHHOCTH B TPYNIE B COOTBETCTBHH C TOCTABJICHHBIMU 3a7[a4aMHM, CICIUTH 3a
BBHITIOJTHEHUEM TJIaHA ACWCTBUA M KOPPEKTHUPOBATh €ro, aJIeKBaTHO OIEHUBATh COOCTBEHHBIN
BKJIQJI B JICATEIILHOCTb TPYIIIbBI, BHICTPaWBaTh KOMMYHHUKATHBHOE B3aMMOJCUCTBHUE, MPOSIBIISSA
TOTOBHOCTb pa3pemiaTh KOH(PIHUKTHIL.

K koHiy oOyueHust B 9 kJjacce mpeMETHBIC Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXkKaTh
c(hOpPMUPOBAHHOCTH Y OOYUAIOLTUXCSI YMEHHI:

° WCIIOJIB30BaTh TOHATHS: CHUCTEMa OTCu€Ta, MaTepualibHas TOYKAa, TPACKTOPHS,
OTHOCHUTEIIFHOCTh MEXaHHUYECKOTO ABWXKEHUs, aedopManms (ympyras, TuiacTUueckas), TPEHHE,



[IEHTPOCTPEMUTEIFHOE YCKOPEHHUE, HEBECOMOCTh U IEPErpy3KH, LEHTP TSKECTH, abCOIIOTHO
TBEPIOE TEJO, UEHTP TSKECTU TBEPJOrO Tejla, pABHOBECUE, MEXAHUYECKHUE KOJICOAHUS U BOJIHBI,
3BYK, MHQPA3BYK U YIBTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAJIBHO30PKOCTb, CHEKTPbl UCIIYCKaHHs W IOTJIOLIeHUs, albda-, 6era- u
raMMma-u3JIy4eHHMsi, U30TOIIbI, SACPHAst DJHEPreTUKA;

o pasinyarh sBICHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE IPSIMOJIMHEHHOE ABHKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEHHE, CBOOOIHOE MaJIeHUE TEJl, PABHOMEPHOE JBIKEHUE
[0 OKPY)XHOCTH, B3aUMOJICHCTBHE TeJl, PEAKTUBHOE [BW)KEHHUE, KojeOaTeabHOE JIBMIKEHHE
(3aryxaromme U BBIHYXJIEHHBIC KOJICOAHNUs1), pE30HAHC, BOJHOBOE JIBUKCHUE, OTPAKEHHUE 3BYKA,
IPSIMOJIMHEMHOE DPACIPOCTPAHEHHUE, OTPAKCHHE M IIPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpPaKE€HHE CBETa, Pa3JI0KEHUE OEJ0ro CBETa B CHEKTP U CIIOKEHUE CIIEKTPAIbHBIX LIBETOB,
JUCIIEpCUSl CBETA, ECTECTBEHHAs PAJUOAKTUBHOCTb, BO3HUKHOBEHHME JIMHEMYATOro0 CIEKTpa
U3JTy4EHHs) 10 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OINBITOB, IEMOHCTPUPYIOLINX
JaHHOE (PpU3HUYECKOe SIBIECHUE;

o pacrio3HaBaTh MPOSBICHUE U3YyYCHHBIX (PU3NYECKUX SIBICHUI B OKpY)KaroleM Mupe (B
TOM 4HCIe (PU3NIECKUE SBJICHHUS B MPUPOJIE: MPHIUBBI M OTIHBHI, JBIKEHUE TutaHeT CONHEYHO
CUCTEMBI, PEAKTHMBHOE [BHXCHHE JKMBBIX OPIraHMU3MOB, BOCHPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSACEHHE, CECMUYECKUE BOJIHBI, IIyHAMU, X0, LIBETA TEJI, ONTUYECKUE ABJICHUS B IIPUPO/IE,
Ouosnornyeckoe JAEHCTBHE BHMIUMOIO, YJIbTPa(pHOIETOBOIO U PEHTTEHOBCKOIO H3JIy4eHU,
€CTECTBEHHbIN PaInOaKTUBHBIM (OH, KOCMUYECKHE JIyUH, PAIMOAKTUBHOE U3JIy4E€HUE TPUPOJAHBIX
MHUHEpaJIOB, JECWCTBUE pPAJMOAKTUBHBIX M3JIy4YeHHH Ha OpraHu3M YelOoBeKa), IpU 3TOM
NEPEBOJUTH MPAKTUUYECKYIO 33Jlauy B Y4eOHYI0, BbIIEIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH)
(bU3nUeCKUX SBICHUIA;

o OIMCHIBATh N3YYEHHBIE CBOMCTBA TE M (PH3MUECKHUE SIBICHUS, HCIIONB3Ys (PU3UIECKUE
BEJIMYMHBI (CPEIHSASI U MTHOBEHHAsI CKOPOCTh Teja MPU HEPABHOMEPHOM JBUKEHUU, YCKOPEHUE,
IIepeMELICHUE, IIyTh, YIJIOBas CKOPOCTb, CHUJAa TPEHMs, CWJIA YINPYrOCTH, CHJIA TSKECTH,
YCKOpEHHE CBOOOIHOTO MaJICHHs, BEC TeNa, UMITYJIbC TeJIa, UMIIYJIbC CHIIbI, MEXaHUYecKast paboTta
U MOILUHOCTb, IOTEHIMAIbHAs DJSHEPrus Tela, IOAHATOrO HaJ IOBEPXHOCTBIO 3EMIIH,
NOTEHLMANbHAsT 3HEPIUs CKAaTOW MNpYKUHBI, KUHETHYECKas SHEprus, IOoJHAs MeXaHW4yecKas
SHEprus, MEpHOJ W YacToTa KoieOaHWi, JJMHAa BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTellb MPEIOMJIEHHS] Cpelbl), IPHU ONHUCAHUU MPABWIBHO TPAaKTOBATH
(bu3nUecKuil CMBICI HMCIIOJIb3YEMbIX BEIMYMH, 0003HAUEHHSI U €IMHUIBI (PU3MUECKUX BEIUYMH,
HaXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMYHMHY C JPYTUMHU BEJIMYHHAMH,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

o XapaKTepu30BaTh CBOMCTBA Tel, (pU3NUECKHE SBJICHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH
COXpaHEHMsI SHEPrUH, 3aKOH BCEMHUPHOIO TATOTEHMS, MPUHLMII CYNEPHO3ULMH CUJI, MPUHIINII
OTHOCHUTENIBHOCTH ['anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHSI UMITYJIbCa, 3aKOHBI OTPaKEHUS
U TIPEJIOMIIEHUS CBETAa, 3aKOHbl COXPAaHEHHMs 3aps0BOIO M MAacCOBOIO YHUCEN IPU SACPHBIX
peakuMsx, MpU OSTOM JaBaTh CIOBECHYIO (OPMYTUpPOBKY 3aKOHAa U 3alKChIBaTh €ro
MaTEeMaTU4YeCKOEe BBIPAXKECHUE;

. OOBSICHATh (U3NYECKHE NPOIECChl W CBOWCTBA Ted, B TOM 4YMCIE U B KOHTEKCTE
CUTyalluil MIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUUMHHO--CIIECTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE M3 2—3 JOTMYECKHX IIaroB ¢ omopoil Ha 2-3 M3y4eHHBIX CBOMICTBa
(bu3nUecKuX SBICHUH, GPU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

. pemate pacu€THble 3ajadd (Omuparonivecs Ha CUCTeMy U3 2—3 ypaBHEHUH),
UCIIONIb3YSl 3aKOHBI U (POpMyIbl, CBSA3BIBAaIONIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIN3a
YCIIOBHS 3aJlaud 3allUCBIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEIOCTAIOIIME WM H30BITOUHBIC
JaHHbIE, BBHIOMpATh 3aKOHBI U (QOPMYJIbl, HEOOXOAUMBIE IJI pPEUIeHMs], MPOBOJUTH PacuEThl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAUCHUS (PU3NYECKON BETMUHHBL;



. pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH TMOMOIIUA (PU3UIECKHX
METO/IOB, HCIIOJIb3YSl OINMCAHUE MCCIEIOBAHUSA, BBIACIATh IPOBEPSIEMOE IPEANOJIOKEHUE,
OIICHUBAaTh  MPABWIBHOCTh  TOPSAJKA  IPOBEICHUS  HUCCIENOBAaHMS,  JeJlaTb  BBIBOJBI,
MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUHN U OIIBITOB;

. MPOBOJAMTH OTBITHI MO HAOIIOIEHUIO (DPU3HUYECKUX SIBIICHUN WM (U3NYCCKUX CBOUCTB
Ten (M3ydyeHue BTOpOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHMsI PHEPIHM, 3aBUCHMOCTb IIEpHOAa
KoJie0aHUM MPYKUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTMTYBl MallbIX KoJeOaHWH, MPSIMOJMHEWHOE PAcHpOCTpaHEHUE CBETa, pa3joKeHue Oeroro
CBETa B CIEKTpP, U3y4yE€HUE CBOMCTB M300pa’KEHUS B IJIOCKOM 3€pKalie U CBOMCTB M300paKeHUS
npeaMera B coOMparoliei IuH3e, HaOIt0JeHHEe CIUIONIHBIX M JTMHEHYAThIX CIIEKTPOB M3IIyYCHHS):
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY M3 M30BITOUHOTO Habopa o0OpymOBaHHWs, OMUCHIBATH XOJ
OTIBITa M €T0 PE3yJbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

. MPOBOAMUTH NMPU HEOOXOAMMOCTH CEPUI0 MPSMBIX HU3MEPEHUH, OINpeaesss cpeaHee
3HaYeHHE U3MepseMol BelUYUHBI ((POKYyCHOE paccTosHHE cOOMparoleil JUH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTENILHOTO MPUOopa);

. MPOBOANUTH HMCCIEAOBAHHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH C HCIOJIB30BAHUEM
OPSIMBIX M3MEPEeHU (3aBUCUMOCTH IMYTH OT BPEMEHU IPH PAaBHOYCKOPEHHOM JBW)XKEHHH 0e3
HAa4YaJIbHOM CKOPOCTH, TMEpUoaa KoJeOaHWl MaTeMaTHYeCKOTO MasTHUKA OT [JUHBI HUTH,
3aBHCHMOCTH yIJIa OTpa)KEHUsl CBETa OT YIJia MaJeHUs W yria MpeoOMIICHUs OT yIiia MajaeHus):
IUTAHUPOBATh HMCCIIEJOBAHUE, CAMOCTOSITEIbHO COOMpATh YCTAaHOBKY, (PMKCHPOBATH PE3YIbTAThI
MOJTy4EHHOM 3aBUCUMOCTH (PU3UYECKUX BEIMYUH B BUAE TaOIUI] U rpaduKOB, eiaTh BBIBOJBI MO
pe3ysbTaTtaM UCCIe0BaHMUS;

. MPOBOANTH KOCBEHHBIE H3MEpPEHHUS (PU3NYECKUX BEIUYHH (CpeqHsisi CKOPOCTh U
YCKOpEHUE Tela IMpU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOIHOIO Ma/ieHus, KECTKOCTD
NPYXKUHBI, KO3IPPHUIUCHT TPEHHUS CKOJIBKCHUS, MEXaHWYECKash padoTa U MOIIHOCTh, 4acTOTa U
nepuo KojebaHuii MaTeMaTHUeCKOro U IPY>KMHHOT'O MasiTHUKOB, ONITHYECKask CHUJIa cOOUparoiiei
JUH3bI, PAJUOAKTUBHBIA (OH): IIAHUPOBATH H3MEPEHUS, COOUPATH AKCIECPHUMEHTAIHHYIO
YCTAaHOBKY M BBIIOJHATh U3MEPEHUS, CIEys IPEA0KEHHOW UHCTPYKLUHU, BBIYUCIATh 3HAUCHUE
BEJIMYMHBI M AaHAJU3UPOBATH IIOJIyYEHHBIE pE3yJIbTaThl C Y4YETOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHHUI;

o coOnrofarh IMpaBWiIa TEXHUKH O€30MacHOCTH mpu paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;
o pa3in4yaTh OCHOBHBIE NPHU3HAKU HM3YYEHHBIX (U3NYECKUX MOJEJeH: MaTepuasibHas

TOYKa, a0COJIOTHO TBEPJIOE TENO, TOUEUHBIH UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A, IUIaHETapHas
MOJIEJIb aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOT'O S1]1pa;

o XapakTepu3oBaTh NPUHLMIIBI JEHCTBHS M3YYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOpOHl Ha MX oOmNMcaHud (B TOM 4YHCIE: CHUAOMETP, AAaTYUKU IOJOXKEHHUS,
paccTosHUST M YCKOPEHMs, paKeTa, 3XOJOT, OYKH, HEepucKol, ¢oTroanmapar, ONTHYECKUE
CBETOBO/Ibl, CIEKTPOCKON, [03UMETp, Kamepa BunbcoHa), ucronb3ys 3HAHHUS O CBOMCTBax
bu3nueckux sSBIECHUNH U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;

. UCIIOJIb30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKH M3YyYEHHBIX TEXHUUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTHYECKHUX MPOLIECCOB MPHU PEIICHUN Y4eOHO--TIPAKTHUECKUX
3aJa4, ONTHYECKUE CXEMBbI Ui MOCTPOCHUs M300paKeHUH B IJIOCKOM 3epKaje M coduparomeit
JIMH3E;

. IOPUBOANUTH TpUMEpPHl (HAXOAUTH HWHPOPMALHKIO O MpUMepax) MNPaKTUYECKOTO
UCTOJIb30BaHUS (PU3UUECKUX 3HAHUN B MOBCEJHEBHOM JKM3HU Il oOecredeHus 0e30MacHOCTH
npu oOpamieHnu ¢ npudbopaMu W TEXHUYECKMMM YCTPOWCTBAMHU, COXPAaHEHHUS 370POBbS U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEJCHHUS B OKpY Kalollei cpejie;



. OCYIIECTBIIAATh TOUCK HMH(pOpManuu Qusnueckoro cojepxkanus B HHTepHere,
CaMOCTOSTENILHO (OPMYIMPYs MOUMCKOBBIN 3alIpoc, HAXOAUTh IyTH ONPEACIIEHUS JOCTOBEPHOCTH
MOJyYeHHOM NH(pOpMAIK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTTOJTHUTEIbHBIX HCTOYHUKOB;

o UCNOJIb30BaTh NPH  BBIIOJIHEHUH  YYEOHBIX 3aJaHUN  HAyYHO--IIOMYJSPHYIO
JIUTEpaTypy (pU3MUECKOro conep’kaHMs, CIpPaBOYHbIE MaTepuanbl, pecypcbl cetu MHTepHer,
BJIAJETh NpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HWHPOPMALUU W3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE MCbMEHHBIC U YCTHBIE COOOILICHHUS Ha OCHOBE MH(OPMAILIUU
U3 HECKOJBKHX HMCTOYHHKOB (PM3UYECKOTO COACP)KAHUS, MyOJMYHO MPEICTABIATh PE3yIbTAThI
IIPOEKTHOM WM HCCIEJOBATEIbCKON JAEATEIbHOCTH, IIPU O3TOM TI'PAMOTHO HCIIOJIB30BAThH
M3yYCHHBIN TMOHATHUHHBIA anmapar u3y4yaeMmoro pasjaena (pU3HK{ ¥ CONMPOBOXAATh BHICTYIJICHHUE
npe3eHTaluen ¢ yu€ToM 0cOOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3eioB U TeM Kontposbnbie Ipaxriecke (uudposbie)
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi

Paznen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKIEr0 MUPa

1.1 ®dusnka - HayKa O IPUpPOIe 2 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK

12 DH3HICCKHE BETHTHHEI 2 1 https://m.edsc])lo.ru/7f416194

1.3 EcrecTBeHHOHAy4HBIH METO MTO3HAHUS 2 1 bubmiorexa LIOK
https://m.edsoo.ru/7f416194

Hroro no pazgeny 6

Pa3znea 2. [lepBoHayasibHbIE CBEIE€HUS 0 CTPOEHUH BellleCTBA

2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
https://m.edsoo.ru/7f416194

29 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII 5 1 bubmuorexa [JOK

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

2.3 ArperaTHbIe COCTOSIHUS BEIIeCTBa 2 Bubmuorexa [JOK
https://m.edsoo.ru/7f416194

Hroro no pazgeny 5

Pasznea 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6nuoreka [IOK

31 Mexaruyeckoe npikeHne 3 https://m.edsgo.ru/7f416194
but6mmoreka [IOK

3.2 Muepuus, macca, mioTHocTs 4 1 https://m.eds;f).ru/7f416194
bubmnoreka K

33 | Cuna. Brnt cun 14 1 2 httgs://?rfedsc])lc)(.)ru/7f416194

Hroro no pazgeny 21



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

a1 Hasnenue. Ilepenaya naBnenust TBEPALIMU 3 bu6nmoreka [IOK
' TeJIaMH, )KUAKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bu6nuoreka [IOK
4.2 Jlasere xukocTH > https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.3 Atmoceproe naseiie 6 https://m.edso00.ru/7f416194
44 JlercTBrE KUIKOCTHU U Ta3a Ha MOrPYKEHHOE B 7 3 bubmmoreka [IOK
' HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHeprus
bubnnoreka IIOK
>1 Pabora n momHocTS 3 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
52 Hpocteie mexarusmb! > 1 https://m.edso00.ru/7f416194
bubnnoreka IIOK
53 Mexanuteckas SHeprus 4 1 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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
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8 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 06PA30BATEIbHBIE
padoThI padoThI pecypesI
Paznen 1. TenJioBble sIBJICHUA
1.1 CTpoeHue U CBOKMCTBA BEIECTBA 7 Eubmorexa LIOK
' p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tenossie npoueccst 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 28
Pa3zgea 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DneKkTpruyecKue 3apsiibl. 3apsyKEHHBIE Tella U 7 1 bubnnoreka [JOK
' HX B3aMMO/JIEHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [ToCTOSIHHBIN IEKTPUUECKUI TOK 20 1 7 https://m.edso0.ru/7f4181ce
bu6mmoreka [JOK
2.3 MariuTHpie sABICHH 6 1 15 https://m.edsoo.ru/7f4181ce
2.4 DJIeKTPOMAarHuTHas HHAYKIIUS 4 bubmaorexa [JOK
' p YK https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 14.5



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

9 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 06PA30BATEIbHBIE
padoThI padoThI pecypesI
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHn4eckoe JBMKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Baanmozerictene Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHEI COXpAHCHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pa3nen 2. Mexanuyeckne KoJ1e0aAHUS U BOJHBI
bu6mmoreka [IOK
2.1 MexaHn4ecKue KojieOaHus 7 3 hitps://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKre BOJIHBL. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41ada6
Hroro nio pazgeny 15
Pa3nes 3. DjieKTpOMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MoJe U 6 5 bubnuoreka [JOK
' AJIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
bu6mmorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI B OITHYECKHEe TIPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Uroro no pazgeny

15

Pa3gen 5. KBanToBbIe IBJIeHUSA

51 Hcnyckanue v noriomneHue cBeta aToMoM 4 1 Eubmioreka LOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK

52 (TpocHIe aTOMHOrO A/1pa 6 1 https://m.edsg).ru/?f41a4a6
bu6mmoreka [JOK

5.3 SInepHble peaknun 7 1 https:// m.edsci.ru/?f41a4a6

Hroro no pazneny 17

Pa3nen 6. [loBTOpUTEIbHO-00001IAK0INIT MOAYJIb

6.1 [ToBTOpEeHME M 000OIIEHNE COMEPIKAHUS 9 2 bu6mmoreka [JOK

Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6

Hroro mo pazueny 9

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IIVTAHUPOBAHHUE

7 KJIIACC
Ne KonuyecTBo yacoB Jlara DJIeKTpOHHbIe U (pPOBbIE
u/n Tema ypoka Beero Konrpoabnsie IIpakruueckue S oOpaszoBaTejbHbIE
padoThbI padoThbI pecypcnl
1 ®dusuka — HayKka o npupoje. SBieHus 1
IPUPOJIBI
2 dusnuecKkue SBICHUS 1
3 dusnuecKue BeIMYUHBI U UX U3MEPEHUE 1
Vpok-uccnenosanue "M3mepenue
4 TEMIIEpaTyphl IIPHU IIOMOIIH KUJIKOCTHOTO 1 1
TEPMOMETpA U AaTYMKa TeMrepaTypsl”
Mertoas! Hay4yHOrO 1o3HaHus. OnucaHue bu6nmorexa LIOK
5 . . 1 .
(U3MUYECKUX SBJICHUI C IOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesbl:
5 JMAIBHOCTH MOJETA IapuKa, MyIEHHOTO 1 1
TOPU30HTAIILHO, TEM O0JIbIlIE, 4YeM OOJIbIIE
BBICOTA ITycKa"
Ctpoenne BemecTBa. OIBITHI,
7 noEasblBa}omHIje JUCKPETHOE CTPOCHUE 1 bubmorexa LOK
https://m.edsoo.ru/ff09fe0a
BELIECTBA
8 JIBr>KeHUE YacTHI] BEIIECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue «OnbITHI 110
9 HaOJIIOJICHUIO TETIJIOBOTO PACIIUPEHUS 1 1
ra3oB»
10 ArperatHble COCTOSIHUSI BEIIECTBA 1
Oco0eHHOCTH arperaTHhIX COCTOSIHUIN BOJBI.
11 O06o0menue mo ;)azjleny «HepBOHaqanLHHme 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a0378
CBEJICHHUS O CTPOEHHUHU BEILIECTBA»
12 Mexannueckoe n1BukeHue. PaBHoMepHoe u 1 bubmuoteka [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

HEPaBHOMECPHOC ABHUXKCHUC

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EAHUITEI CKOPOCTH BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0a079c
14 PacueT nmyT u BpeMeHH JIBHIKCHHS BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TN ﬁggg:?/(;rféeﬁsi.orﬁlfmamlo
16 IInoTHOCTE BemiecTBa. PacueTr Macchel u bubnunorexa LIOK
o0BeMa Teja 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.1. pabora «Ornpenenenue
IJIOTHOCTH TBEPAOTO TEJIa»
18 Pemenne 3aga4d mo reme "IoTHOCTE bu6nmorexa LIOK
BerrecTa" https://m.edsoo.ru/ff0al123c
19 Cuna Kak XapakTepUCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3ydenue
20 3aBHCUMOCTH pacTsoKeHH (edopmaryn)
MPYKUHBI OT MPHIIOKEHHOMN CHUITBD)
21 [[AIBnenue Tsarorenus. Cuiia TSHKECTH
22 rone Bec vena. Pontonnt suna no rewte Butmorexa LIOK
"Cria TsoeeTi" https://m.edsoo.ru/ff0al778
23 Cuita TSKECTH Ha JPYTHX IJIaHeTax. bubmuorexka [IOK
dusznyueckre XapakTePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmorexa LIOK
24 Msmepenne cut. Jlunavomerp https://m.edS(])_E).ru/ff0a18cc
but6mmoreka [IOK
25 Bec ena. Hesecomocts https://m.edsgn.ru/ff0a1778
26 CnoxeHue AByX CHJI, HalPABIEHHBIX 110 bubnmnorexa [JOK
OJTHO¥ mpsiMoii. PaBHOIEHCTBYOIIIAs CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agad mo teme

"PaBHonelicTBytOmas cui"



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

Cuna tpenus u e€ Buabl. TpeHue B ipupoje

bu6nmoreka [IOK

28 Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydenue
29 3aBUCHUMOCTH CHJIbI TPEHUS CKOJIBKCHUS OT bub6nmoreka [IOK
CHUIBI JIABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3amau Ha onpeaencHue
PaBHOAECUCTBYIOIIEH CUIIbI
31 5§§;£E§e3calf[0a: ;%g;r;fﬁ;? Sli;:ﬂignnm» bubmorexa HOK
N ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUID»
KonTtponbHast pabora o Temam:
30 «MexaHndeckoe JBIKEeHHE, «Macca,
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300pakeHue Crn», «CHIIBDY
33 Hasnenue. CriocoObl yMEHbIIECHUS U bubnuorexa [JOK
YBEJTMUYCHUS IABIICHHSI https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a bubnuoreka [{OK
oT 00BEMa, TeMIeparypsl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBineHus TBEPABIMU TEIIAMH, bubmmnoreka HOK
JKUAKOCTSAMM M razaMu. 3akoH [Tackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUIKOCTH U Ta3€, BRI3BAHHOE bubnuoreka [{OK
IIEUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o teme «JlaBnenue B bubmuoreka [JOK
JKUAKOCTH U rase. 3akoH ITackamsay» https://m.edsoo.ru/ff0a2826
bu6mmoteka IIOK
38 Coobmaromuecs cocy ! https://m.edsoo.ru/ff0a2970
39 I'unpaBnnueckuii mpecc bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOH KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMiIH U IpUYHHBL €€ bubmuoteka [IOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

CYIIIECTBOBAHMSI https://m.edsoo.ru/ff0a2b5a
bub6nmmoreka [IOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne hitps://m.edsoo.ru/ff0a2bs5a
43 Wzmepenune armocheproro nasnenus. OnbIT Bu6mumoteka [JOK
Toppuuesu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnuorexa [JOK
BBICOTBI HaJl YPOBHEM MOpsI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmochepHoe bubmmoreka [JOK
JABJICHHE HA PA3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amay mo Teme " AtmocdepHoe
nasiexue"
47 JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE bubnnorexa [JOK
B HHX TeJI0. ApXUMEI0Ba CHJIa https://m.edsoo.ru/ff0a3276
TOpHAS Ta «Om HU
48 ggggﬁnﬁiw}fg il(/)IJIEIl:I gefll):g?}gmeﬁiﬁ Ha bubmmorexa HOK
’ https://m.edsoo.ru/ff0a33fc
TEJIO, TOTPY>KEHHOE B )KUKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «MccnenoBanre 3aBUCHMOCTH Beca Tea B bubnmnorexa [JOK
BOJIC OT 00bEMA MOTPYKEHHOM B )KUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH Tea»
bu6nmorexa LIOK
S0 lnaparne Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpynpoBaHue
ol apeoMeTpa WM KOHCTPYUPOBAaHUE JOJKU U
onpenenaeHue e€ rpy3onoIbEMHOCTH"
52 cyron, Bosmywonsaamen, lantenne Bufmotexa LIOK
' o https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
53 KonTpomnpHas pabota no Teme «JlaBnenue
TBEP/IBIX TEJ, KHUIKOCTEH 1 ra30By»
54 Mexanuueckasi paboTa bubmorexa LIOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

bu6nmoreka [IOK

55 MomuocTs. EARHAIE MOMIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenosanue "Pacyér MOIIHOCTH, 1
pa3BUBaEMOM MpHU NMOBEME IO JeCTHHIIE"
57 IIpocTeie Mmexanu3Mmbl. Peryar. PaBHoBecue
CHUJI Ha pbluare
Ppiuaru B TeXHHUKE, OBITY U IPUPOJIE.
58 JlaGopaTtopHnas pabota «}I’/Iccnpezllz)Biﬂne 0.5 bubmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
Pemienue 3ana4 1o teme «Y CJIOBUSA bubnuorexa [{OK
59 )
PaBHOBECHS phlUara https://m.edsoo.ru/ff0a48a6
KoaddunmenT nonesznoro neicTBus
60 MexaHu3ma. Jlaboparopnas pabora 0.5
«3mepenune KII/] HaKIOHHOM MIIOCKOCTH
61 Pemenue 3agau no reme "Pabora, bubnunoreka LIOK
momHocTs, KITJT" https://m.edsoo.ru/ff0a4c48
Mexanunueckas sHeprus. Kunernueckas u bu6nmoreka LIOK
62 ]
NOTCHIUAIbHASL DHEPTHS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn bubmmorexa LHOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
"JKcrnepuMeHTaJIbHOE OIpeIeIeHNE
64 N3MEHEHNUS KHHETHYECKON 1 MOTEHIINAIbHON 1
SHEPTUHU MPHU CKATHIBAHUU TEJIa TI0
HaKJIOHHOM IIJTIOCKOCTH"
65 KonTponbHas pabora o teme «Pabora u
MOIIIHOCTb. DHEPT U
66 PesepBHblit ypok. Pabota ¢ Tekctamu 1o bubmuoreka [IOK
teMme "MexaHuueckoe nBuxeHue" https://m.edsoo.ru/ff0a4dee6
PeSep'l'%HI)II/I YPOK. P?60Ta C TEKCTAMH 1[I0 Bubmnotexa LIOK
67 teme "JlaBneHue TBEPABIX TN, KUAKOCTEH U

razoB"

https://m.edsoo.ru/ff0a4dffe



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

PesepBHbIii ypok. PaboTa ¢ TekcTamu mo
teme "Pabora. Momuocts. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68

12



8 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka KonT I Hata 00pa3oBaTeIbHbI
/i Beero poabHble | TIpaKTHIeCKHe | L. oyopyyg pa3oBareJ e
padoThI padoThI pecypchl
L mermcerof reopn n ik onmime ) Bufimaorexa LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEpIOTO, )KUAKOTO U 1 bubnunoreka LIOK
ra3000pa3HOro COCTOSHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOMCTB TBEPIOTO, JKUKOTO U
4 ra3000pa3HOro COCTOSIHUI BEIIeCTBA Ha 1
OCHOBE TIOJIOKEHUH MOJICKYJISIPHO-
KHHETUYCCKOM TeOpUn
5 Kpucranmimieckue u amopdHsbie Tena 1 bubmorexa [OK
https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KaMWUISIPHOCTbD. 1 bubnmnoreka HOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciimpeHue u cxxarue 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
8 Temmepatypa. CBs3b TEMITEpPaTyphI CO 1
CKOPOCTBIO TETNIOBOTO JIBUYKEHUS YACTHI]
9 Buytpennss sneprusi. CiocoObl U3MEHEHUs 1 bubmmnoreka HOK
BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
bu6nmorexa LIOK
10 Bunet Tennonepenain 1 https://m.edsoo.ru/ff0a6412
11 zgfgﬂzgcl){gj{r:{eelfgnOIJ;IIE)I?(KCT;I:;E(S iemecm 1 1 bubmorexa LJOK
" https://m.edsoo.ru/ff0a65c0
1 MaTepUalioB B LIEJSIX SHEProcOepexeHus
12 KommaectBo TemnoTel. Y aenpHast 1 but6mmoreka [IOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

ypaBHeHI/IC TEII0BOro OanaHca.

bu6nmoreka [IOK

13 TerooOMeH 1 TEIUIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
TOpHAas ta"U BaHU
14 JS[_IBaJ'IGCOI-FI/?H (;I::niocl))gf/IZHz Hp;CéI;gEIP?BaHeHH buGnuorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y TOpsiYel BOJIBI
Pacuer konudecTBa TEMIIOTH, HEOOXOAMMOTO
15 JUTs HArPEeBaHUsl TeJla U BBIJICISIEMOTO UM
MIPH OXJIAXKICHUH
16 Jlaboparopuas padota "Onpenencaue bubmmoreka [JOK
yICIbHOM TEIIOEMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y JeiabHas TeIioTa bu6nmorexa LIOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 KHSII/?::;HP;ITHI;C?(;T?SJ?Bi/I:IIlHe?II)Ha?I TEIUIOTa Bubmorexa LIOK
' https://m.edsoo.ru/ff0a71d2
TUTABJICHHSI
19 Jlaboparopnas pabota "Onpenenenue bubnnoreka [JOK
yIEIbHOM TEIUIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnmnoreka HOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
21 napooOpa3oBaHUs U KOHJEHCAIIUH. bubmmnoreka HOK
3aBUCHMOCTB TEMIIEPATypPhl KUTIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO TaBJICHUS
22 "Onpeserenne omocitenmof saoon Bubmiorera LIOK
" https://m.edsoo.ru/ff0a7628
BO3yXa
23 Pemenuie 3ana4 Ha onpeseieHre BIaKHOCTH
BO3/TyXa
24 [TapoBas TypOuHa. /IBurareias BHyTPEHHETO
CTOpaHHUS
25 bubnuoteka [JOK



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

Cpebl

https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEHHMSI U MTPEBPALICHHS SHEPTUU

26 B TEIUIOBBIX IpoIieccax
IToaroroBka K KOHTPOJILHOM
27 "'I?;:TJSOEBIeaﬂBJ'I:HI/I}f.OIJ/IBM(e)ECFI)-IaI/?: R bubmorexa LIOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI BEIecTBa
KonTpoinsnas padora no teme "TemioBbie
28 ;IBJIerHﬂ. I/I3M£HeHHe arperaTHbIX COCTOSTHUI bubmmorexa LIOK
" https://m.edsoo.ru/ff0a86ae
BCIIIECTBA
29 Onektpuzanus Ten. [[Ba pona
AIICKTPUICCKUX 3aPsI0B
30 VYpok-uccnenoBanue "IneKTpU3aIus TNl
WHJYKIWEW U IIPU CONIPUKOCHOBEHUU"
31 B3aunmoaeiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6nmorexa LIOK
Kynona https://m.edsoo.ru/ff0a87e4
Onexrpudeckoe mojie. HanpsokeHHOCTh
32 3J'IeKT1§)I/IIIeCKOFO TIOJISL. HpI/II)Han bubsmorexa [IOK
. https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UITNH IIEKTPUUECKUX TTOJICH
33 Hocutenu snektpuyueckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubmuoreka [IOK
COXpaHEHHS AIISKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha IpUMEHEHUE CBOKCTB bu6nmorexa LIOK
AIIEKTPUUCCKUX 3aPsIIOB https://m.edsoo.ru/ff0a90cc
DNEKTPUYCSCKUH TOK, YCIOBHS €ro
36 cymecI;BOBaHI/I;I. I/ICT(}),LIHI/IKI/I bubmiorexa LJOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleicTBUS 2JEKTPUUECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPUUYECKOTO TOJISI Ha TIPOBOTHUKH U

JUAJIEKTPUKH"



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

BHGKTpI/ILIeCKI/Iﬁ TOK B METaJljIaX, ) KUAKOCTAX

bu6nmoreka [IOK

39 ¥ raszax https://m.edsoo.ru/ff0a9838
40 DNeKTpruYecKas 1ieTb U €€ COCTaBHbIE YaCTH
a1 Cuna toka. JlabopaTopHas padora 05 bubmmoreka [JOK
"3MepeHue u peryaupoBaHue CHIbI TOKa" ' https://m.edsoo.ru/ff0a8bd6
I . Busorea 10K
paTtopHai p ,? ' https://m.edsoo.ru/ff0a9el4
peryaupoBaHUe HANPSHKEHUS
43 ConpoTuBiieHUE TPOBOJHUKA. Y ACIHHOE bu6nmoreka LIOK
COIPOTHUBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh
44 3IIEKTPAYECKOTO COMPOTHUBIICHUS 1 bubmmoreka [JOK
IIPOBOIHHUKA OT €r0 JIUHBI, IJIOIIa 11 https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuaia"
45 3aBUCHMOCTD CHJIbI TOKA OT HAIPSKCHHUS. bubmmoreka [JOK
3akon Oma jy1s yJacTka [enu https://m.edsoo.ru/ff0aad4a
Jlabopatopnas pabora "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepes3 bubmuoreka [JOK
46 1 :
PE3UCTOP, OT COMPOTHBIICHHSI PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3nucTope”
47 [TocnenoBarenpHOE U MTapaLICIBHOE
COETMHEHUS IPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka npaBuia
CJI0KEHUS HANPSHKEHUH TTPU bubmuoreka [JOK
48 1 :
MOCJICIOBATEIIBHOM COCTMHEHHUHU JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"
Jlaboparopnas padota "IIpoBepka npaBuia
49 JUTSL CHJTBI TOKA TIPH TapauieIbHOM 1 bubmorexa [IOK
" https://m.edsoo.ru/ffOaadle
COCTMHEHUH PE3UCTOPOB
Pemenue 3anay Ha npuMeHeHne 3akoHa OMa bubnmnorexa [JOK
50 )
JUTSL Pa3IUYHOTO COCTUHEHHUS TIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuoteka [JOK



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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3akoH J[xoyns-Jlenna

https://m.edsoo.ru/ff0ab124

JlabGopaTopHas pabora "OnpeneneHue

bub6nmmoreka [IOK

52 pabOThI ¥ MOLTHOCTH AJIEKTPHUECKOTO TOKA" 1 https://m.edsoo.ru/ff0ab3e0
DJEeKTpUYECKHUe IEeTu U MOTPeOuTeNnn Bubnmorexa LJOK

53 AIIEKTPUIECKOM dHEepruu B ObITY. KopoTkoe .
SAMBIKAIIE https://m.edsoo.ru/ff0ab660
[ToaroroBka K KOHTPOJILHOU pabOTE MO TEME

54 "DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIC Tella bubmuorexa [IOK
1 uXx B3aumojeiicTBus. [1ocTOSHHBII https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
KoHnTtposbHas paboTta mo Teme

55 "DyekTpuuecKue 3apsabl. 3apsHKCHHbBIE Tela bubmmoreka [JOK
U UX B3auMoachcTBUs. [10CTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUN TOK"

56 ITocTostTHHBIC MATHUTHI, X B3aUMOJICHCTBHE

57 Ypok-uccnenopanue "M3yuenue nonei 1 bu6nmorexa LIOK
ITOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0

58 MaruauTHOE Tojie. MarHuTHOE T10JIe 3eMITH U bubmmoteka IIOK
€ro 3HayeHue I KA3HUA Ha 3eMIIe https://m.edsoo.ru/ff0acOba
OmneIT Opcrena. MarHuTHoe mnosie BuGmmotexa LIOK

59 AIEKTPUIECKOTO TOKa MarHuTHoe 1ose hitps://m.edso0.ru/ff0acld?
KaTYIIKH C TOKOM
[Ipumenenue Z)HeKTpON{'al"HI/ITOB B TEXHHKe. Bubsorexa [IOK

60 Jlaboparopuas padota "M3ydeHne neicTBUS 0.5 hitps://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM" E— :

B

61 TEXHUYECKHX YCTPOHUCTBAX M HA TPAHCIIOPTE. EH@]_HOTeKa HOK f
JlaGopatopnas pabora "KoHcTpyupoBanue u ttps://m.edsoo.ru/ff0ac86e
n3y4deHue paboThl dJIEKTpOABUTATENS"

62 OmneiTel Dapajnies. 3aKOH IEKTPOMarHUTHOM

nHaykiuu. [Ipasuno Jlenna
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63 SHEPTUU. DIEKTPOCTAHIIUH 1
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
64 [ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe 1
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS"
65 KonrponsHas pabora o reme 1 Bu6muotexa [JOK
"DJIEKTPUUIECKHUE ¥ MATHUTHBIC SIBIICHUS " https://m.edsoo.ru/ff0acb14
66 PesepBHbIit ypok. PaboTa ¢ TekcTamu mo 1 bubmuorexa [IOK
teme "TerioBbie sBICHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblil ypok. Pabora ¢ Tekcramu 1o 1 Bbu6motreka [JOK
teme "TIOCTOSAHHBIN 3IECKTPUIECKHI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblil ypok. Pabora ¢ Tekcramu 1o 1
Teme "MaruuTHsele siBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME
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9 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka KonT I Hata 0o0pa3oBaTeIbHbI
/i Beero poabHble  TIpaKTHIecKHe | . oyopyyg pa3oBarteJ e
padoThI padoThI pecypchl
1 Mexanunyeckoe ABuxkeHue. MarepuanbpHas 1
TOYKa
2 Cucrema orcuera. OTHOCUTEIIBHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JTBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NPSAMONIMHENHOE IBUYKEHUE 1 bubmorexa [TOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIUHENHOE IBUKECHUE. 1
CpenHsisi U MTHOBEHHAsI CKOPOCTh
5 [IpsiMonHENTHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBIDKCHUE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JABIKeHUs. ['paduk 1
CKOPOCTH
7 yoxopernn rens mpw pasnoyexopention ) ) ubmiorera LIOK
. " https://m.edsoo.ru/ff0adb18
JBUKCHHH 110 HAKIIOHHOW TUTOCKOCTH
8 CoOonHoe nanenne tei. OmneiTel [anunes 1
O Tepon nacrors oopamienun, Tumeiimann 1 Bafmorexa [1OK
' https://m.edsoo.ru/ff0ael76
yTJI0Basi CKOPOCTHU
10 LleHTpOCTpeMUTENBHOE YCKOPEHHE 1
11 Ilepssiii 3akoH HptoToHa. BekTop cuiibt 1 Egggl/d/ﬁeeﬁi%/ 0ae612
12 Bropoii 3akon HeroToHa. 1 bubnnorexka [JOK
PaBHOpelicTBYIOIIAs cHla https://m.edsoo.ru/ff0ae72a
. bubmuorexa [JOK
13 Tperuii 3akon Hetotona. Cynepno3unus cui 1

https://m.edsoo.ru/ff0ae982



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

Pemenne 3aaa4 Ha IPUMCHCHUEC 3aKOHOB

bu6mmoreka [IOK

14 Hrrorona https://m.edsoo.ru/ffO0aeb6c
bubnmoreka [JOK
15 Cuna ynpyroctu. axon I'yxa https://m.edsé}).ru/fanecaZ
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 JlabopaTtopHas pabora «OnpeneneHue bubmuorexa [JOK
KECTKOCTH MPYKHHBI» https://m.edsoo.ru/ff0aee28
bubnmoreka [JOK
18 Cra Tpenns https://m.edsg).ru/fanf?SS
19 Pemenue 3anau no reme «Cuiia TpeHUS» BH6H_HOTeKa 0K
https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenenenue bubnnoreka [JOK
K03 DUIIMEeHTA TPEHHS CKOJIbKCHHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo treme "3akonsl HeroToHA. bu6mmoreka [IOK
Cwuuna ynpyroctu. Cuina tpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnnoreka [JOK
TATOTEHUsI. Y CKOpEHHE CBOOOIHOTO MaJICHUS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuKeHUE TEJI BOKPYT
23 rpaBuTaimoHHoro neHrpa (ComHeunas
cuctema). ['amaktuxu"
24 Pemenue 3amau mo teme "Cuita TSHKECTH U bu6nmoreka [JOK
3aKOH BCEMHUPHOT'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocMHuuecKas CKOPOCTb. bubnnoreka [JOK
HeBecoMocTh 1 nieperpys3Ku https://m.edsoo.ru/ff0af33c
2% bu6mmorexa [IOK
OCBIO https://m.edsoo.ru/ff0afe36
BpAaIICHUS
27 MowmeHnT cuibl. LleHTp TsokecTn
o8 Pemenue 3agad mo reme "MOMEHT CHJIBI. bu6mmoreka [IOK
Lentp TsoKecTn" https://m.edsoo.ru/ff0b02b4
29 [TonroToBka K KOHTPOJBHON pabOTE MO TeEME bubnuoreka [IOK



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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https://m.edsoo.ru/ff0b02b4

"MexaHnueckoe IBHKeHue. B3anMoaelcTeue
Tea"

KonrponsHas pabora o reme

https://m.edsoo.ru/ff0b0408

bubmuorexa [JOK

30 ;ﬁixaHquCKoe nBwxkeHue. Bzanmonencreue https://m.edsoo.ru/ffob06ec
| e e o S B LOK
HeympyToe B3anMoeHicTB e https://m.edsoo.ru/ff0b07fa
30 Pemenue 3ana4 no teme "3aKOH COXpaHEHHUS bubmumoreka [IOK
umysbca" https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepenuus "PeakTuBHOE IBMKEHHE
B IIPUPOJIEC U TEXHUKE"
bubnnoreka [JOK
34 Mexannyeckas padoTa U MOIITHOCTb hitps://m.e dsgg.ru 1f0b0as4
35 PaboTa cuitbl TSKECTH, CUIIBI YIPYTOCTH U bubnnorexa [HOK
CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopatopHnas pabora «OnpezaeneHue
36 paboTHI CHITBI TPEHHS TTPU PaBHOMEpHOM
JBM>KEHUH TeJla TI0 TOPU30HTATIBLHON
MTOBEPXHOCTU»
37 Cas13b HEpruu U padoTsl. [loTeHInanbpHas
SHeprus
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KAHETUYECKOW SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHUsl PHEPTUU B MEXAHUKE
40 JlaGopatopHnas pabora «3yueHue 3akoHa bubnuoreka [IOK
COXPaHCHHS SHEPT UM https://m.edsoo.ru/ffOb12fe
a1 KonebarenpHoE IBMIKEHHE B €TO bu6mmorexa [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOanus. BeiHyX1eHHBIC bubnmnoreka [JOK
kosieOanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKkuil U PY>KUHHBIA MASITHUKA



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

ypOK-I/ICCJ'Ie,I[OBaHI/IC «3aBUCUMOCTD nepuoaa

bu6mmoreka [IOK

44 KOJIeOaHUM OT KECTKOCTHU MPY>KUHBI U MacChI https://m.edsoo.ru/ffob197a
rpy3a»
45 [IpeBparenue sHeprun Npyu MEXaHUYECKUX
KOJICOaHUSIX
JlaGopatopnas pabora «OnpeneneHue
46 LIaCTOI?FI)I I/Ipl'IeprOI[a Kone6a§1§“{ MIPY>KUHHOTO bubmorexa [IOK
https://m.edsoo.ru/ffOblaec
MasiTHUKa»
Jlaboparopuas pabota «IIpoBepka
47 HGSaBI:I)/ICI/II\I/:OCTHpHepI/IO,Z[a I?OﬂegaHI/Iﬁ rpysa bubmorexa [IOK
’ https://m.edsoo.ru/ffOb197a
MTOJIBEIICHHOTO K HATH, OT MacChl Ipy3a»
Mexanunueckue BoiaHbl. CBOMCTBA
48 MeXaHH4YecKux BoJH. [IpoonbHbIe U bubmorexa [IOK
https://m.edsoo.ru/ffOb21fe
MOTICPEYHBIC BOJHBI
49 Ypok-koHpepeHmus "MexaHndecKue BOTHBI
B TBEpOM Tene. CeiicMuueckue BOIHbI"
50 3ByK. PacripocTpanenue u oTpakeHHe 3ByKa
51 VYpok-uccnenosanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"
50 I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKYyCTHYECKHUI pE30HAHC
Ypok-koHpepeHnius "YIbTpa3zByK U bubnuoteka [JOK
53 " :
UH(pa3BYK B MPUPOJIEC U TEXHUKE https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
54 "3aII[<OHBI coxpaHeHTIfﬂ. MeX&I—II)I/I‘leCKI/Ie bubmorexa [TOK
i https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
Kontponbras padota mo teme "3aKoHbI
55 coxpaHeHus. MexaHndeckue KoleOaHus u
BOJTHBI"
56 DNIeKTPOMarHuTHOE TI0JIE. bubnmuorexa [JOK
DJEeKTpPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 21IEKTPOMAarHUTHBIX BOJH



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

Ypok-koudepennus "llkana
3JIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue

bubmuoreka [JOK

58 AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenosanue "M3yyeHue cBONUCTB
59 3J1peKTp0Mar1I{[HTHLIX BOJ'IHY: MTOMOIUIbIO bubmorexa LHOK
" https://m.edsoo.ru/ffOb2c6¢
MOOUITEHOTO TenedoHa
60 Pemenwue 3amay Ha ONPE/CICHHE HaCTOTHL
JUIMHBI 3JIEKTPOMArHUTHOM BOJIHBI
61 DneKTpoMarHuTHasi Ipupoaa CBeTa. bubnnoreka [JOK
Ckopocth cBeTa. BoiiHOBBIC CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsimonuHeitHoe
62 pacrnpocTpaHeHHE CBETa. 3armenus CoiHia u bubmorexa LHOK
https://m.edsoo.ru/ff0b3658
Jlynbl
3aKkoH oTpakeHUs cBeTa. 3epkana. Pemenue
63 3a/1a4 Ha rr)IpI/IMeHeHI/Ie 3aK0}II)a OTpaKCHHUS bubmorexa [IOK
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHUS bubnmnorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TostHOE BHYTpPEHHEE OTPAKCHHE CBETA.
65 I/ICHOJILISOBZE;/IG nonHorpo BHYTPEHHETO bubmmorexa [TOK
https://m.edsoo.ru/ff0b3c5c
OTPaXKCHUS B ONTHYECKHUX CBETOBOAX
JlabopaTtopHas pabota "HccnenoBanue
66 3aBHCHMOCTH YTJIa IPETOMIICHUSI CBETOBOTO
Jy4ya OT yIJia MajieHus Ha rpaHule "BO3IyX-
crekso""
Ypok-koHpepennus "Vicnons3oBaHue
67 MTOJTHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmorexa [IOK
68 Jlua3el. OnTHYECKAs CHJIa JIMH3BI https://m.edsoo.ru/f0b3f2c
69 ITocTpoenne n300paskeHuii B JIMH3AX bubnuoreka [IOK



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c

https://m.edsoo.ru/ff0b444a

JlaGopaTopHas pabota "OnpeneneHue

70 (hOKYCHOT'O PACCTOSHUS U ONITUYECKOM CHITBI bubmorexa LHOK
. " https://m.edsoo.ru/ff0b4206
coOuparolen JTUH3bI
71 Ypok-koudepenus "OnTUYECKUE JTUH30BBIC bubnuorexa [JOK
npuoopsr” https://m.edsoo.ru/ffOcOa7e
72 I'1a3 xak onruyeckas cucrema. 3peHue bubimorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-konpepenmus "Jledextsl 3penusi. Kak
COXPAaHUTh 3peHue"
o | Seaors cors o snep O B LOK
' ' https://m.edsoo.ru/ff0cOf4c
Jlucniepcus cBeta
Jlaboparopnas padota "OnbIThI 1O
75 Pa3IoKEHHUIO OEJIOT0 CBETA B CIIEKTP U bubnuorexa [JOK
BOCIIPHSATHIO [[BETA IIPEIMETOB IIPU HX https://m.edsoo.ru/ffOcOe2a
HaOJIIOICHNH Yepe3 BETOBbIE (GUIbTPHI"
Ypok-nipakTukyM "BosiHOBBIE CBOMCTBA
76 cBeTa: AMcrepcus, MHTepdepeHuns u
mudpaxus’”
77 OmnerTel Pe3epdopa u uranerapHas MOJIENb bubnuoteka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynartel bopa. Moxnens atoma bopa
79 Hcnyckanue 1 MOrJoneHe CBeTa aTOMOM. bubnnorexka [JOK
KBanTbl. JInHEHYaThIe CIEKTPHI https://m.edsoo.ru/ff0cl144c
80 VYpoxk-nipaktukym "Habntonenre cCrieKTpoB bubnmnorexa [JOK
ucmyckanus" https://m.edsoo.ru/ff0c1550
81 PagroakTHBHOCTH 1 €€ BHIIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hykinonnas bubnmnoreka [JOK
MOJIETIb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHBIE peBparieHus. M30Tomns bubnuorexa [JOK



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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https://m.edsoo.ru/ff0c0f4c
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https://m.edsoo.ru/ffOclal4

Pemrenue 3agaud mo treMe: "PannoakTUBHBIE

bu6mmoreka [IOK

84
npeBparieHus " https://m.edsoo.ru/ff0clb4a

85 [Tepron monypacmnanga

86 Ypok-koHpepenmus "PagnoakTuBHbIC bubnmoreka [JOK
U3Iy4YEeHHUs B IIPUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SnepHble peakiyu. 3aKOHbI COXPaHEHUS bubnuorexa [JOK

87 ;
3apsiZIOBOTO U MaCCOBOT'O YHCEIT https://m.edsoo.ru/ff0c1c58
DHeprus CBA3U aTOMHBIX siaep. CBsi3b Macchl bubnnoreka [JOK

88 .

Y SHEPIruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau mo teme "SnepHble peakiun’

90 Peakuuu cunTe3a u ieneHust sjep. bubnnorexa [HJOK
Wctounuku sHeprun CoHIa U 3BE3]] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "AnepHas sHepreTuka.

91 JIercTBYA paAuOAKTUBHBIX U3Iy4YEeHUN Ha
YKUBbIE OpraHUu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe

92 "DJIeKTPOMarHuTHOE TIOJIE. bubnuoteka [JOK
DNeKTpoMarHuTHBIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KounTponbHas pabota mo Teme
93 "DJIeKTPOMarHuTHOE TIOJIE.
DNeKTpOMarHuTHHIE BOJTHBI. KBaHTOBBIE
SIBJICHUS "
[ToBTOpenue, 06061meHue. JJaboparopusie bubnnorexka [JOK

94 n ~ n .
paboThl o Kypey "B3anmoneiicTBuie Ten https://m.edsoo.ru/ff0c245a
[ToBTOpEHU Hue. Pemenu

95 pacecimmix i KameeTsenmaD sa14 10 e ubmiorera LIOK
b " 8 https://m.edso0.ru/ff0c2572

TenuoBsle IIpoLecchl
[ToBTOpEHU Hue. Pemenu
oBTOpeHwue, 00001eHue. Pemenune Bubmorexa [OK
96 pacyeTHBIX ¥ KaUYeCTBEHHBIX 3a7a4 110 TEME

"KIIJI TerioBeIX aBUTaTeaci”

https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, o6o0menue. Pemenue

bu6mmoreka [IOK

97 ‘;‘)acquHHx u Ka‘-IeCTBeHHI‘a‘IX 337124 10 TEME 1 https://m.eds00.ru/ff0c2b30
KII/I snexkTpoycTaHOBOK
98 [ToBTOpenue, o600menue. JlaboparopHsie 1 1 bubnuorexa [JOK
paboThI 1o Kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
99 ge?(]?:TTZI;J?Ez’ T(Z:61v?e6 %Ziﬁib?igigigmnﬂ B 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
100 [ToBTropenue, o6o0menue. Pabora ¢ 1 bubmumoreka [IOK
tekcTamu 1o teMe "Konebanus u BoyHb" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o600meHne. Pabora ¢ 1 bu6mmoreka [IOK
TekcTamu 110 TeMe "CBeTOBBIE ABJICHHS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTamu 1o Teme "KBaHToBas u siepHast 1
¢dbuszuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJINYECKOE OBECIIEUEHUE OBPA30OBATEJIBHOTI'O ITPOLIECCA
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