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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJICHAa HAa OCHOBE
MOJIOXKEHUH M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS Ha 6a30BOM ypOBHE OCHOBHOM 00pa3oBaTebHOM
nporpammsl, nipeactaBieHHbIx B ®I'OC OO0, a Takxke ¢ yuéroM denepaibHOi pabodeit mporpaMMbl
Bocnutanus u Konueniuu npenogaBanus yueoHoro npeamera «dusnkay.

Conepxanue MporpaMMbl 1O (HU3UKE HANpPaBICHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IpPaMOTHOCTH OOYYalOIIMXCsl W OpraHU3alvi0 H3ydeHHs (HU3UKUM Ha JESTeIbHOCTHOW oOcHOBe. B
nporpamMMe 1o (pu3MKe y4uThIBAOTCA BO3MOXKHOCTH Y4€OHOIrO IpeaMeTa B peaau3aluu TpeOoBaHHUH
OI'OC OO0 x MmIaHUPyeMbIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yibTaTaM OOYYEHUS, a TakKe
MEXITPEIMETHBIE CBS3M €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHMUS.

IIporpamma 1o ¢u3Mke ycTaHaBIMBAET pacHpelesieHHe ydeOHOro marepuana Mo rojam
o0ydyeHus (IO KjlaccaMm), MpeagaraeT NpUMEpPHYIO MOCIEI0BaTEIbHOCTh U3YyUEHUS TE€M, OCHOBAaHHYIO
Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COACPIKAHUSA U YUETe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcsl.

[Iporpamma no ¢usuke pazpaboTaHa C LENbIO OKa3aHHUs METOJMYECKOW MOMOIIU YYHUTEIIO B
co3JlaHuM padoueil MporpamMmsl 10 y4eOHOMY IIpeIMETY.

®dusnka SBISIETCS CUCTEMOOOPA3yIOIUM Ui €CTECTBEHHO-HAYYHbBIX YUEOHBIX IPEIMETOB,
IIOCKOJIbKY (PM3MUECKHUE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBJICHUH, H3y4aeMbIX XHUMHEH,
Ouosiorueit, actpoHomueil u ¢usnyeckon reorpadueil, BHOCHT BKIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, IPeAOoCTaBIIsieT Haubosee sicHble 00pa3libl IPUMEHEHHsI HAyYHOI0 METO/la IIO3HAHUS,
TO €CTh CI10c00a MOJTY4YEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa U3 TTIaBHBIX 33/1a4 (PU3MUECKOro 00pa30BaHus B CTPYKTYpE 001Iero 0Opa30BaHMs COCTOUT
B (DOPMHUPOBAHNUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEPECa K HAYKE Y 00yJarOIIUXCS.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE IpEANOJIAraeT OBJIAJEHHUE  CIEIYIOLUMU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YIOLUIMMU €CTECTBEHHO-HAYUHYIO IPaMOTHOCTb:!

® HAy4YHO OOBSACHATH SBIICHMUS,

® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

® UHTEpPHpPETUPOBAaTh JaHHbIE M MHCIOJIb30BaTh HAaydHbIE JIOKa3aTeIbCTBA IS
IIOJIy4€HUs BBIBOJIOB.

Henmn wu3yuenuss (uU3MKKM Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs ONpEAETICHbl B
Konuenmuu npenonaBanus yudeOHoro mnpeamera «®usnka» B 00pa30BaTeNbHBIX OPraHU3ALMAX
Poccuiickoit ~ ®denepaunu, peanu3yloUMX  OCHOBHBbIE  0011e00pa3oBaTelbHbIE  MPOTPaMMBL,
yTBepkaEHHON pemeHueM Komnernn MunncrepctBa npocsemeHus Pocculickoit ®Denepaunn
(mporoxon ot 3 nexadbps 2019 r. Ne [IK-48H).

Henu usyvyenus ¢pusuku:

e npuoOpeTeHHe MHTepeca M CTPEMIIEHUs O0y4aroIuXcs K HAyYHOMY H3YYEHHUIO HPUPOJBI,

pa3BUTHE UX MHTEIJIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TPEICTAaBICHUH O HAy4YHOM MeETOojA€ IMO3HaHHWA U (OpMHpOBaHUE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opMHUpOBaHME HAyYHOTO MMPOBO33pEHHs KakK pe3ylbTara M3Y4YEHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue npeacTaBIeHU 0 posid GU3MKHU A7 pa3BUTHS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU ¥ TEXHOJIOTHUl;

e pa3BUTHE TIPEACTaBICHUII O BO3MOXHBIX cdepax Oyaymeidl mnpodeccuoHambHOM
NEeSITeIbHOCTH, CBSI3aHHOM C (DM3MKOW, MOATOTOBKA K JajbHeHIIeMy OOy4eHHI0 B 3TOM
HaIPaBJICHUU.

JlocTHKeHHe 3THX IieNieil mporpaMMel 1Mo (U3MKe Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUS

o0ecrneunBaeTcs peleHueM CIeAYyoIuX 3a1ay:



e MnpuoOpeTeHre 3HAHWK O AMCKPETHOM CTPOSHUM BEIIECTBA, O MEXAHUYECKUX, TEILIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

e puoOpeTeHHE YMEHUN OMUCHIBATH U OOBSICHATH (DU3MUECKHE SBICHHS C HCIOIH30BAHUEM
MOJTyY€HHBIX 3HAHUI;

® OCBOCHHE METOOB PEUICHHS MPOCTEUIIINX PACUETHBIX 3a/1a4 C CIIOJIb30BaHHEM (DU3NICCKUX
MoOJIeJIed, TBOPUYECKHUX M MPAKTHKO-OPHEHTHPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUI HAONIONATh TMPUPOJHBIC SBICHUS W BBHIMOJHATH OIBITHI, J1a0OpaTOPHBIE
paboThl W OKCHEPUMEHTAIbHBIC WCCICIOBAHUS C HCIOJb30BAaHHEM HW3MEPHTEIBHBIX
pubopoB;

e ocBocHHEe TpUEMOB paboThl ¢ uHpopManmend (U3NIECKOTO COACPIKAaHUS, BKIFOUYAs
MH(OPMAIIUIO O COBPEMEHHBIX JOCTIKCHUAX (DU3HMKH, aHAIN3 M KPUTHUECKOE OIICHUBAHHE
nH(popManuu;

® 3HAKOMCTBO CO cdepamu MPOo(HEeCcCHOHATBLHON NESITENLHOCTH, CBS3aHHBIMH C (DU3UKOU, H
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAaHHBIMHU Ha JOCTIDKECHHSIX (PH3UUECKON HAYKH.

Ha wm3yuenue ¢usuku (0a30BbIi ypoBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
otBoauTcs 238 vacoB: B 7 kiacce — 68 vacoB (2 yaca B Henenio), B 8 kiacce — 68 yacoB (2 ydaca B
HEJIEI0), B 9 KJ1acce — 102 yaca (3 yaca B HEJZIEI0).

[Ipennaraemslii B mporpamMmme mo ¢u3MKe MepeueHb J1adopaTOpHBIX pabOT U OMBITOB HOCHT
pPEKOMEHIaTeNbHBIN XapaKTep, YUUTENb JeNaeT BbIOOP MpOoBeACHHs 1a00PATOPHBIX pabOT U OIBITOB C
y4€TOM MHIMBHUAYAJIbHBIX OCOOCHHOCTEH OOYYalOmIMXCs, CHHCKA AKCIEPUMEHTAIBHBIX 3aJaHHH,
IpeiaraéMblX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O 3K3aMeHa 10 (PU3HKeE.



COJAEPKAHUE OBYYEHUA

7 KJIACC

Pasznes 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa.

®uszuka — Hayka o npupoge. fBiaeHus npuponbl. PuU3NUECKUE SBICHHS: MEXaHUYECKHE,
TEIJIOBBIE, FJIEKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ousnueckue BenuyuHbBL. M3mepenune (usmueckux BenuuuH. Dusnueckue MpPUOOPHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHas CUCTEMA €IUHULL.

Kak ¢wusuka u npyrue ecrecTBeHHblE HayKU M3Yy4aroT Npupony. EcTecTBeHHO-HAyYHBIH METOJ
Mo3HaHUS: HAOJIOZEHHE, MOCTAaHOBKA HAYYHOT'O BOIPOCA, BBIIBWKEHHE THIIOTE3, IKCHEPUMEHT IO
IpOBEpKE Tumnore3, OOBbsiCHEHHWEe Habmomaemoro siBieHus. Omnucanue (U3NYECKUX SBICHUH C
IIOMOILIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBbIE, FJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. Owusnueckue npuOOpPHl M TPOLEAYpa NPSMBIX H3MEPEHHUH aHAJIOTOBBIM M IH(PPOBBHIM

puOOpOM.

Jlabopamopuuvie pabomot u onvimel.

1. OmpenesneHue LEHbI IEICHUS IKaJIbl U3MEPUTEIBLHOTO MPUOOpa.

H3mepenne paccTosTHUMN.
W3mepenne o0bEMa KUAKOCTH U TBEPAOTO TeTA.
Onpenenenre pa3smMepoB MaJIbIX TEIl.

vk wnN

N3mepenne TemriepaTypbl TMpU TMOMOIIM JKUJKOCTHOTO TEpPMOMETpa U JIaTYUKa
TEeMIIEPaTypHI.
6. I[lpoBemenue wuccrneAoBaHHUA MO TMPOBEPKE THIOTE3bI: JaJbHOCTh MOJETa IIApUKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIe, YeM OOJIbIle BBICOTA ITYCKa.

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBwxkenue dactuil BemecTBa. CBs3b CKOPOCTH JBWMIKEHUS YAaCTHII C TEMIIEPaTypOH.
bpoynoBckoe nBmwxkenwne, mauddys3us. BzaummonelcTBHe YacTUIl BEHIECTBA: TMPUTSIKEHUE U
OTTAJIKUBaHUE.

ArperaTtHble COCTOSTHUS BEILIECTBA: CTPOSHHUE Ta30B, KHUAKOCTEH U TBEPABIX (KPUCTATUINYECKUX )
Ten. B3auMOCBsI3b MeXJy CBOMCTBAMHM BEIIECTB B PAa3HBIX arperaTHbIX COCTOSIHUSIX U HUX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO TBHYKEHUSI.

2. HaGmopenue nuddysuu.

3. HaOmronenue sBiIeHUM, OOBACHAIONIMXCS TMPUTHKEHUEM WIA OTTAJIKUBAHUEM YaCTHIL

BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Oruenka guamMerpa aToMa METOJIOM PSIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OmnbITH IO HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnsITH IO OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYIISIPHOTO MPUTSHKEHUS.

Paznen 3. /IBu:kenune u B3auMojieiicTBue TeJ.

Mexanunueckoe JBHxeHHe. PaBHOMepHOe M HepaBHOMepHOe ABMkeHue. CkopocTb. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM JBUKEHUU. Pacuér myTu U BpeMeHH JIBU>KEHMUSL.

SABnenue uHepuu. 3aKOH WHEPIUMU. B3anMozeiicTBrue Ten Kak MpUYMHA U3MEHEHHS! CKOPOCTH
IBUKEeHMsT Tenl. Macca kak Mepa MHepTHOcTH Tena. [ImoTHocTh BemiecTBa. CBS3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJI B €IMHUIIE 00BbEMA BEIlleCTBA.



Cuna Kak xapakTepUCTHKa B3auMojieicTBUA Teia. Cuia ynpyroctd U 3akoH I'yka. M3mepenue
CHJIbI C TTOMOIIIBIO JUHAMOMETpA. SIBnenue TAroTeHus U cuiaa TshKecTd. Cuila TSDKECTH Ha APpyrux

IIJ1aHETAax.

Bec Tena. HeecomocTts. ClloK€HHME CHIJI, HANpaBlIEHHBIX [0 OJHOW IPSIMOM.

PaBuopelictBytomas cwi. Cuna TpeHus. TpeHue CKOJbKEeHUSI U TPEHUE MOKosA. TpeHue B MpUpoAe U

TCXHUKE.

Jlemoncmpayuu.

ok wnNeE

HaOmrogenrne MeXaHMYECKOr0 IBUKEHHUS Tela.

N3mepenne cKkopoCcTH MPSIMOJIMHEHHOTO JIBUYKCHUS.
HalGmronenue siBleHUsI HHEPILIUH.

Hal6mronenne nsMeHeHus: CKOPOCTH MTPU B3aMMOICHCTBHH TEJI.
CpaBHeHHUE MacC 1O B3aUMOJICHCTBHUIO TEI.

CrnosxeHue CHl, HAMPABJICHHBIX 110 OJHON TPSIMOH.

ﬂaﬁopamopubw padomut u onvimol.

1.

OmnpeneneHue CKOPOCTH PaBHOMEPHOIO [JBM)KEHHUS (LIapuKka B JKUAKOCTH, MOJIENU
JIEKTPUUYECKOT0 aBTOMOOMIIS U TaK JaJiee).

Omnpenenenre cpeaHEl CKOPOCTH CKOJBXKEHHMs Opycka WM IIapuka [0 HaKJIOHHON
IIJIOCKOCTH.

Onpenenenre MIOTHOCTU TBEPJOTO TeENA.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh DACTSDKEHHUS (IepopManuu) MPYKHHBI OT
IIPUIIOKEHHOM CHIIBI.

OnpIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJIBXKEHHS OT Beca Tela U
XapakTepa COIPHUKACAIOIINXCsl TOBEPXHOCTEH.

Pa3nea 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U I'a30B.
Hapnenure. CriocoObl yMEHbIIEHUS M YBEJIWYEeHUs JaBiieHUs. [laBieHue rasza. 3aBUCHUMOCTb

TABJIEHUS
razamu. 3

rasza oOT O6’béMa, TEMIICPATYPhI. Hepe,uaqa JaBJICHUA TBépI[BIMI/I TCJIaMH, KHIAKOCTAMU H
akoH Ilackais. [lneBMaTHUeCKHE MaIlIUHLI. 3aBUCHMOCTD JaBJICHUA ) KUAKOCTHU OT I‘JIy6I/IHI>I.

I'mapocraruaeckuii mapanokc. CooOmaroniuecs cocyasl. [ uapaBinyeckne MexaHU3MBl.
ATmocdepa 3emin u atMocepHoe aaBieHue. [IpuunHel cynecTBOBaHHsI BO3YIIHON 000I04KH
3emiu. OmbiTr Toppuueru. M3mepenue arMocgepHOro aBieHHUs. 3aBUCUMOCTb aTMoc(epHOro

JaBJICHUA

OT BBICOTHI HaJl ypoBHEM Mops. [TprOopsb! 17151 u3MepeHus aTMOC(pEepHOTro 1aBICHUS.

JleiicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTamkuBaromas (apxuMeioBa) cuia.
3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.
Jemoncmpayuu.

ok wnNE

3aBUCHUMOCTD JJaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenada naBneHUs KUIKOCTHIO U Fa30M.

Coobmarommuecst CoCybl.

I'mppaBnuueckuit mpecc.

[IposiBnenue nericTBus aTMoc(hepHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIONIEH CHUJIBI OT 00bEMa MOTPY>KEHHOW YacTH Tejla M TUIOTHOCTH
JKHJIKOCTH.

PaBeHCTBO BBITATKUBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue muaBaHus TeN: IJIaBaHUE WM MOTPYKEHUE TENl B 3aBUCUMOCTH OT COOTHOIICHHS
IUIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopnusie pabomot u onvimel.

1.

HccnenoBanue 3aBUCMOCTH Beca Tejla B BOAE OT 00bEMaA NOrpyKEHHOM B JKUAKOCTh YacTU
Tena.

Onpenenenne BbITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIIO, IOTPYKEHHOE B KUAKOCTb.
IIpoBepka HE3aBUCHMOCTH BBITAIIKUBAIOLIEH CHUJIBI, NEHCTBYIOIIEH HA TEJIO B KUIKOCTH, OT
Macchl Tena.



4. OnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITATKUBAIOIIEH CUJIbI, JEHCTBYIONIEH HA TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPYNKEHHOH B KHUAKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUKOCTH.

5. KonctpyupoBaHue apeomeTrpa WM KOHCTPYUpPOBAaHUE JIOAKA U OmpejaesieHue eé
IPy30I0AbEMHOCTH.

Pa3znen 5. PabGoTa 1 MOIIHOCTH. DHEPrus.

Mexanunyeckas padora. MOIIHOCTS.

[IpocTble MeXaHU3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecHs pblyara.
[Tpumenenue mpaBuia paBHOBECHS pbluara kK OJ0Ky. «3omotoe npaBuwioy Mexanuku. KIIJI mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprusi. Kunernueckas u noreHuuansHas sHeprus. [IpeBpanienue oqHoro Buia
MEXaHUYECKOM PHEPTUU B IPYroi. 3aKOH COXPAaHEHUsS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. Ilpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Ompenenenre padOTHI CUIIBI TPSHHSI TP PABHOMEPHOM JIBHKCHHH TeJla M0 TOPU30HTAIBLHOM

MMOBEPXHOCTH.

2. HccnenoBaHue ycioBHil paBHOBECHS pblyara.

3. UNsmepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. W3yueHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.

8 KUIACC

Pa3neu 6. TenJioBble siBJIeHUS.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KUHETHUYECKOW TEOpUM CTpPOEHMs BemiecTBa. Macca u
pa3Mepbl  aroMOB M MosieKyJl.  OmbITBI,  MOATBEPKAAIOIIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

Mopenu TBEPAOTO, MKUIAKOTO W Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucramimueckue u
amop¢ubie Tena. OOBSICHCHHE CBOWCTB Ta30B, JKUIAKOCTEH M TBEPIBIX TEI HA OCHOBE TOJOKEHUH
MOJIEKYJIIPHO--KUHETUYECKON Teopur. CMauyMBaHUE U KaWJUIAPHBIE SIBJICHUA. TEeII0BOe paclIupeHue
U CXKaTHe.

Temneparypa. CBsizb TeMIEepaTypbl CO CKOPOCTHIO TETUIOBOTO JBHKEHUS YacTHUIl. BHyTpeHHss
sHeprusi. CriocoObl U3MEHEHUsI BHYTPEHHEN HYHEPTruu: TeIuionepeaada u coBepiieHue padboTel. Bubt
TEIJIONEpeIayu: TEIIONPOBOAHOCTb, KOHBEKIIUA, U3IIyYCHHE.

KonnuectBo TemnoThl. YaenbHas TeMIOEMKOCTh BellecTBa. TemIo0OMEH U TEmIOBOE
paBHOBecHue. YpaBHEHHE TeruioBoro Oananca. [lmaBmeHne M OTBepJEeBaHHME KPUCTALUTMYECKHUX
BEIIECTB. YenbHas Teriora TuiaBieHus. [lapooOpa3zoBanue u konnpeHcanus. Mcmapenue. Kumnenue.
VYaeneHas TemoTa MNapooOpa3oBaHMS. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMoc(hepHOro
JABJICHUSI.

BrnaxnocTs Bo3ayXa.

DHeprus TOIMBa. Y IeibHas TEIJI0Ta CrOPaHUs.

[Tpunanune! paboTs! TernoBbix apurateneit KIIJ[ termioBoro neurarens. TerioBble ABUTaTeNd U
3alllUTa OKPYKAIOIIEH CpeIbl.

3aK0oH COXpaHEHHUs U MIPEBPAICHHS YHEPTUHU B TEIJIOBBIX IIPOIIECCaXx.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBUYKEHUSI.

Hab6monenue nuddysum.

Habmtoienue sSBiIeHU CMaYMBaHUSI U KAMMJUTSIPHBIX SBJICHHIA.

Hal6mronenne TenioBoro pacuimpeHus Tel.

N3menenne naBieHus ra3a mpu K3MEHEHHH 00bEMa M HArpEeBaHUH W OXJIAXKICHHH.
[IpaBuna u3mMepeHus TeMIepaTypsl.

Buasl Terionepenaun.

OxmnaxeHre Ipy COBEPIICHHH PabOTHI.

O NV A WNPR



9. HarpeBanue npu coBepIICHUH PaOOThI BHEIIHUMH CUJIAMHU.

10. CpaBHeHUE TEIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HaGmroieHue KUIeHusl.

12. HaGmoieHue MoCcTOsIHCTBA TEMITEPATyphl P TUIABJICHUU.

13. Moaenu TEeIIOBEIX ABUTATEICH.

Jlabopamopuusie pabomot u onvimel.

1. OmnbIThl IO OOHAPYXKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOIO IPUTSKEHUS.
OnpIThI 10 BRIPAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.

3. OnbITh IO HAOIIOAEHUIO TEIIOBOTO PACIIMPEHHS Fa30B, KUIKOCTEH 1 TBEPIBIX TEIN.
4. OrmpeneneHue TaBIeHUs BO31yXa B OAIJIOHE IITPULIA.
5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUs BO3JlyXa OT ero o0bEMa 1 HarpeBaHus

WJIY OXJIQXKICHHUS.

6. IlpoBepka THMOTE3bl JMHEHHOW 3aBHCHUMOCTH JUIMHBI  CTOJIOMKAa JKHJIKOCTH B
TEPMOMETPHUUYECKOHN TPYyOKE OT TeMITepaTyphl.

7. HaOnronenue u3MeHEeHUs BHYTPEHHEH SHEprUM Tejia B pe3yibTare TeIuionepenauu u padoTsl
BHEILIHUX CHUJI.

8. HccnenoBaHue sSBJICHHS TEIJIOOOMEHA MPH CMEUIMBAHUH XOJIOJAHOMN U rOpsSYei BOBI.

9. OrmpenaeneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON MPH TEIUIOOOMEHE C HarpeThiM
METAUTAYECKUM LIJIMHAPOM.

10. Onpenenenue yaeiabHON TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpoliiecca HCHapeHHus..

12. Onpenenenne OTHOCUTEIbHOM BIAXKHOCTU BO3/1yXa.

13. Onpenenenue yieabHON TEIUIOTHI IUIaBJICHUS JIbJA.

Pazjen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onektpuzanus Ten. [[Ba ponma anekTpudeckux 3apsaoB. BzaumopeicTBue 3apspKEHHBIX T
3akon Kynona (3aBUCMMOCTb CHIIBI B3aUMOJACWUCTBHS 3apsDKCHHBIX TEN OT BEJIUYUHBI 3apsioB U
PacCTOSHUS MEX]Y TeTIaMH).

Onektpuyeckoe Tmone. Hanpsok€HHOCTH diekTpudeckoro moiis. [IpuHIUN —Cyneprno3uiuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekrpuueckux 3apsanoB. DIE€MEHTapHbIM 3nekTpudyeckuid 3apsan. CtpoeHue aToma.
[IpoBOIHMKY M AMDIIEKTPUKHU. 3aKOH COXPAHEHUS SIIEKTPUUECKOTO 3apsiia.

DNEeKTPUUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS IEKTPUIECKOTO TOKA. VICTOUHUKHN TTOCTOSITHHOTO
TOoKa. [IefCTBUS 3IEKTPUYECKOro TOKa (TEIIOBOE, XUMUYECKOE, MarHUTHOE). DIEKTPUYECKUI TOK B
KUIKOCTSAX U razax.

Onektpuueckas nenb. Cuia Toka. DnekTpuueckoe HanpsbkeHue. COnpoTHUBICHUE MPOBOJHUKA.
VYaenbHOoe compoTHBiIeHHE BemecTBa. 3akoH Oma s ywactka uenu. IlocnenoBaTtenbHoe u
MapajyieIbHOE COEAMHEHNE TPOBOHUKOB.

PaGora u momiHOCTH 31eKTpUyYecKOoro Toka. 3akoH Jxoyns—Jlenna. DrnekTpudyeckue Ienu U
MOTPEOUTENH dIEKTPUUECKOl sHeprun B ObITy. KOopoTkoe 3aMbIkaHueE.

[TocrossHHbIE MarHuTbl. B3auMoOJEHCTBUE TOCTOSIHHBIX MAarHWTOB. MarHuTHoe moJie.
MaruuTHOE Tosie 3eMJIM M €ro 3HaueHue i Ku3Hu Ha 3emuie. OnbIT Opcrega. MarHuTHoe moje
ANEKTPUYECKOTO TOKa. [IpuMeHeHue 3IeKTpOMarHuToB B TeXHHKE. JlefiCTBME MarHMTHOTO MOJS Ha
MPOBOJIHUK C TOKOM. DJEKTPOJBHUIATENb MOCTOSHHOTO TOKa. Vcronb30BaHUE AJIEKTPOJBUraTescii B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

ONEBITE ®dapages. SIBnenune AJEKTPOMATHUTHOMN AHAYKIWH. [TpaBuino Jlenna.
Onextporernepatop. CmocoObl MOMY4YeHHs] DIIEKTPUYECKOW ODHEPTrUu. DIEKTPOCTAHIMH  Ha
BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU.

Hemoncmpayuu.

1. DnexTpuzamus Tel.

2. JIBa pona dNEKTPUYECKUX 3apsAJI0B U B3aMMOJICHCTBUE 3aPSKEHHBIX TEI.



Y CTpolCTBO M IEMCTBUE AIEKTPOCKOTA.
DneKTpocTaTU4ecKas UHIYKIHUS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.
[IpOBOIHUKY U TUBIEKTPUKH.

MoaenupoBaHKi€e CUJIOBBIX JJUHUM 3JIEKTPUUYECKOTO TOJIS.
W cTOUYHUKH TOCTOSTHHOT'O TOKA.

JlelicTBUSA AIEKTPUYECKOTO TOKA.

. DIEKTPUUYECKUN TOK B JKUJKOCTH.

. 'a30BbIi pa3ps.

. U3MepeHue cuiibl TOKa aMInepMeTpoM.

. I3MepeHne 3eKTpUYECKOro HalpsKEHUs BOJIBTMETPOM.

. Peoctar u mara3uH conpoTUBICHUN.

. B3aumopeiicTBue NOCTOSHHBIX MAarHUTOB.

. MonenupoBaHue HEBO3ZMOXXHOCTH pa3/iesICHUs MMOJTIOCOB MarHuTa.

. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

. OmeIT Opcrena.

. MaruuTHoe nose Toka. DJIeKTPOMAarHur.

. JleficTBME MarHUTHOT'O MOJIsl HA TPOBOJIHUK C TOKOM.

. DIEKTpOABUTaTEIb IOCTOSIHHOTO TOKA.

. UccnenoBanue siBJICHUS JIEKTPOMAarHUTHON MHIYKITHH.

. OnerTel @apayest.

. 3aBUCUMOCTH HaIpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHS.
25.

9HeKTpOF CHCPATOP MMOCTOAHHOI'O TOKA.

Jlabopamopuusie pabomot u onvimel.

ok wnNpRE

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

18.
19.
20.

OmnbITH IO HAOTIOACHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH COMPUKOCHOBEHHH.
WccnenoBanue 1eHCTBUS JIEKTPUUYECKOTO MOJI HA IPOBOJIHUKH U JUDJIEKTPUKU.

COopka u mpoBepKa pabOThl AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbl TOKA.

N3mepenue u perynmpoBaHue HapsiKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYHIETO 4YEpPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HaNpsKEHUs Ha PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh JIEKTPUYECKOTO CONPOTHUBIIEHUS TPOBOJHUKA OT
€ro JUIMHBI, TUIOLIAIU MOMEPEYHOr0 CEUCHUs U MaTepuara.

[IpoBepka mpaBuia CIOKEHHS HANPSHKEHUM MPU MOCIEAOBATEIIbBHOM COEIMHEHHHM JIBYX
PE3NUCTOPOB.

[IpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MAPAIIICIBHOM COEAMHEHUH PE3UCTOPOB.
Omnpenenenre pabOTHI 3IEKTPUUECKOT0 TOKA, UIYILEr0 Yepe3 PE3UCTop.

Onpenenenne MOIHOCTH MIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccnepoBanue 3aBUCUMOCTH CUJIBI TOKA, UIIYILIETO Yepe3 JaMIIOUKy, OT HAIPsLDKEHUS Ha HEil.
Onpenenenne KII/] narpeBarens.

HccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS TOCTOSIHHBIX MAarHUTOB.

N3yuenne MarHuTHOTO TIOJISI TIOCTOSTHHBIX MarHUTOB TP UX 00BETMHEHUHU U PA3JICICHIH.
HccnenoBanue neicTBUs 3IEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, NEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJIEUCTBHUS KATYIIKHM C TOKOM U
MarHuTa OT CUJIbI TOKa M HAMPAaBIICHUS TOKA B KaTYIIIKE.

N3yuenune neiicTBUS MATHUTHOTO TOJISI HA IPOBOAHUK C TOKOM.

KoncTpynpoBanue u usyueHue padoThl FIEKTPOABUTATENSL.

N3amepenne KIIJ[ amekTpoaBUraTeIbHONM YCTAHOBKH.



21. OnmpITBI O  MCCIENOBAHUIO SIBJICHMS JIEKTPOMATHUTHONW MHIYKLUHU: HCCIECIOBAaHUE
M3MEHEHUN 3HAYEHUs U HaIllpaBJICHUs NHIYKIMOHHOTO TOKa.
9 KJIACC

Pazgen 8. Mexanu4eckue siBJICHHUS.

Mexanuueckoe naBwkeHHe. MarepuanbHas Todka. Cucrema orcu€ra. OTHOCUTEIBHOCTH
MEXaHUYEeCKOro  JBMKEHMSA. PaBHOMepHOe  npsMosnuHenHoe — aBukeHue.  HepaBHoMepHoe
IpsIMOJIMHENHOE ABM>KeHUe. CpellHsAs U MTHOBEHHAs! CKOPOCTb TeJla P HEPAaBHOMEPHOM JIBUKEHUM.

VYckopenue. PaBHOyckopeHHOE mpsMouHelHOe nBrkeHne. CBoOOogHOE maneHue. OIBITHI
lanunes.

PaBHOMEpHOE ABMKEHHE 110 OKPYXHOCTH. [lepnoa u yactora obpamienus. JIuneitnas u yriosas
CcKOpocTH. LleHTpocTpeMUTENIBHOE YCKOPEHNE.

IlepBbii 3akoH HerooToHa. Bropoin 3akoH Herotoma. Tperuit 3akoH Hsrorona. IIpuHiun
CYIEPIIO3ULIMH CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHMs CKOJIBKEHUS, CUJIa TPEHUS IOKOS,
JIpYrue BUIbl TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOI'O TATOTEHUS. Y CKOpPEHUE CBOOOJHOrO majeHus. JIBuxeHue
a"eT Bokpyr Coinnua. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh U meperpysku.

PaBHOBecue marepuanbHOM TOYKH. AOCONIOTHO TBEpAoe Teno. PaBHOBecue TBEPAOro Tena c
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TshkecTH.

Wmnynec Ttena. W3menenne wumnyinbca. Mmmynbe cuiibl. 3aKOH COXPaHEHUS HMMITYJbCA.
PeakTuBHOE NBMKEHUE.

Mexanunueckas paboTa 1 MOIIHOCTb. PaboTa cui TsKecTH, ynpyroctu, TpeHus. CBsi3b SHEpruu
u pabotbl. [loTeHIManpHas »HEpPrus Tena, MOMHSATOrO HaJ TOBEPXHOCTHIO 3eMiH. [loTeHnumanbHas
SHEeprus cxartod npyxkuHbl. Kunermueckass sHeprusi. Teopema O KHUHETUYECKOM BSHEPruu. 3akoH
COXPAHEHHUS MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. HaOmroneHue MEXaHWYECKOTO JIBIKCHHS Tella OTHOCUTEIHHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE NyTed W TPAeKTOPHUI JIBHUKEHHUS OJHOIO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TeJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS PSAMOIUHENHOTO JBUKEHUS.

HccenenoBanue Npu3HakoB paBHOYCKOPEHHOTO IBUKCHHUS.

Habuntoienue ABM>KEHNS Tella 0 OKPY>KHOCTH.

Habmtoienne MexaHn4yeckux SIBJICHHUH, MPOUCXOAIINX B cucTeMe oTcuéra «Tenexkay npu
e€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUU OTHOCUTEIBHO KaOMHEeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBI.

8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJCHCTBUU TeIl.

o kw

9. H3meHeHue Beca Tena Ipyu yCKOPEHHOM JIBUKEHHH.

10. Ilepenaya umnysbca Npy B3aUMOJIEUCTBUY TEI.

11. IIpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUHU TEJI.

12. CoxpaHeHue UMIyJbca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMIysIbca IpU aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUN.

14. HaGmroieHue peakTUBHOTO JIBUKEHUS.

15. CoxpaHeHue MeXaHN4eCKOW SHEPTHH MPU CBOOOTHOM IaICHUH.

16. CoxpaHeHrE MEXaHNYECKON YHEPTUU TP IBHKEHHUH TeJIa MO/ IEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomol u onvimol.

1. KoHcTpynpoBaHue TpakTa JIjs pa3roHa U JAJbHEHIIEr0 paBHOMEPHOIO ABM)KECHHUS IIApHKa
WM TEJIEKKH.

2. OrmpeneneHue cpeaHe CKOPOCTH CKOJBXEHHs Opycka WIM JIBIXKEHUS NIapuKa 110
HAKJIOHHOH TUIOCKOCTH.



3. OmnpeneneHue YCKOpEHHs Tena IIPpU PABHOYCKOPEHHOM JBHKEHHHM 110 HAKJIOHHON
IJTOCKOCTH.

4. WccrnenoBaHWe 3aBHCHUMOCTH IMYTH OT BpPEMEHH IPU PAaBHOYCKOPEHHOM IBIDKEHUU 0e3
Ha4aJIbHOW CKOPOCTH.

5. IlpoBepka rumoresbl: €cClii IPHU PaBHOYCKOPEHHOM [IBIKEHUH 0Oe3 HaydallbHOM CKOpPOCTH

IIYTH OTHOCATCSI KAaK PsJ HEYETHBIX YUCEI, TO COOTBETCTBYIOLLME MPOMEXYTKH BPEMEHHU

OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JJaBJICHUS.

Onpenenenne korhhueHTa TPEHUS CKOJIBKCHHSL.

Ornpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue paboOThI CUIIBI TPEHUS IPU PABHOMEPHOM JBUKEHHUH TeJla M0 TOPU30HTAIBLHOM

0 0N

IIOBEPXHOCTH.

10. Ompenenierrie  paOOTHI  CHJIBI  YIIPYTOCTH TIPU  TMOABEME Tpy3a C HCHOIb30BAHUEM

HETOBMKHOTO U TIOABMYKHOTO OJIOKOB.

11. M3y4yeHue 3aKOHA COXPAHEHHs] SHEPTUH.

Pa3znen 9. Mexann4yeckue KoJe0aHUA M BOJIHBI.

Konebarenbnoe nBuxeHue. OCHOBHBIE XapakTEPUCTUKU KOJIEOAHMH: IEpUOJ], 4YacToTa,
amIuintyna. MatemaTuueckuid M Npy>KUHHbIN MasTHUKU. [IpeBparienue snepruu rnpu konedaTeIbHOM
JBUKCHHM.

3aryxaromue kosjeOaHus. BpiHyxIeHHble Konebanus. Pe3zonanc. MexaHUuecKue BOJIHBI.
CpoiicTBa MexaHndeckux BosIH. IIponosibHble M monepedyHble BOJHBL J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTtpaHeHus. MexaHn4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKoOCTB 3ByKa 1 BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habnronenune xoneGaHMii TeJI MO/ IEHCTBHEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
Habnronenune xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habnronenne BBIHYXICHHBIX KOJIeOaHUI U pe30HaHCca.

PacnipocTpanenue npoJoabHBIX U MONEPEUHBIX BOJIH (Ha MOJIENN).
HabntoneHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHYECKHI pEe30HaHC.

ok wnNpE

Jlabopamopuvie pabomsl u onsimol.

1. OmpeneneHue 4acTOTHI U NMEpUOAA KOJIeOaHUH MaTEMaTUYECKOTO MAasITHUKA.

2. OmpeneneHue 4aCTOTHI U IEpHOAa KOJIeOaHUN PY)KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHMOCTH MepHoa KoJieOaHU MOABEIICHHOTO K HUTH TPpy3a OT JIIHHBI
HUTHU.

4. HccnepoBaHue 3aBUCUMOCTH MEpHOa KOJIeOaHUN MPYKUHHOTO MasgTHUKA OT MacChl Tpy3a.

5. TlpoBepka HE3aBHCHMOCTH Mepuoja KOJeOaHU Tpy3a, MOJABEIIEHHOTO K HUTH, OT MacChl
rpysa.

6. OmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD MepHoja KoieOaHUuN MPYKHHHOTO MasgTHHUKA OT
MacChl Tpy3a U KECTKOCTU MPYKUHBI.

7. VI3mepeHue yckopeHUsi CBOOOIHOTO Ma/IeHHUS.

Pa3nen 10. DiekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3neKTpoMarHUTHHIX BOJH. VcOab30BaHe 3JIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.

DJIeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoIHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3EKTPOMArHUTHBIX BOJIH.

2. BoJHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.



1. H3ydeHue CBOICTB 3JE€KTPOMArHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesedoHa.

Pa3znea 11. CBeToBLI€e IBJICHUS.

JIyueBas monens ceera. Mctounuku ceeta. [IpsMonnHeliHOe pacipoCTpaHEHUE CBETA. 3aTMEHUS
Comaua u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKkoH OTpakKeHHUs CBETA.

[Ipenomnenue cBera. 3akoH mnpenaomiieHHUs cBeTa. llolHOe BHYTpeHHEE OTpa)K€HUE CBETA.
Hcnonp30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox mydeid B nuH3e. OnTrueckas cucrema ¢oroamnmnapara, MUKPOCKONA U TEJIECKOTA.
I'na3 xak ontrnueckas cucrema. biM3opykocTs U JalIbHO30PKOCTb.

Pasznoxxenue 6enmoro ceera B crnekTp. OnbiTel HbtoToHa. CrokeHHe CHEKTpalbHBIX IBETOB.
Jucnepcus ceera.

Jemoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.
OTtpaxeHue cBera.
[Tonydenue n306pakeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue ceera.
OnTruyeckuil CBETOBO/I.
Xon nydeil B cobuparouieil JuH3e.
X0 nydel B pacCerBaroLIeH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.

O NOU A WNPR

[TpunHmn neiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mogens riasza.
11. Paznoxxenue 0enoro cBeTa B CIEKTP.
12. [lonyueHue 6e10ro cBeTa MpH CI0KEHUU CBETA Pa3HbIX L[BETOB.
Jlabopamopuusie pabomot u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH yIila OTPaKeHUsI CBETOBOT'O JIyya OT yIjla MaJeHUsl.
2. U3yueHue xapaKTEpUCTHK U300paKeHUs IPEAMETa B IUIOCKOM 3epKaJie.
3. HccnenoBaHue 3aBUCUMOCTH YIJIa IIPEJIOMIJIEHMS CBETOBOIO Jyda OT yIjla IaJEHHs Ha
IPAHMIIE «BO3YX—CTEKIION.
[Tonmy4yenne n300paXkeHUH C MOMOLIBbIO COOMPAIOLIEH JTHH3BI.
Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIbI cOOMparoIeil INH3BI.
OMnBITHI IO PA3JI0KEHUIO OEIOTo CBETA B CHEKTP.
OnbITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.
Pa3)1e.11 12. KBaHToOBBIE SIBJICHMSI.
OmnbiTel Pezepdopna u mmanerapHas mojens atoMa. Mogens atoma bopa. Mcnyckanue u
MIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIE CIEKTPHI.
PagunoaktuBHOCTh. Anb(da-, 6eTa- u ramma-uznyyeHus. CtpoeHue aToMHoro siapa. HykinoHHas
MOJZENIb aTOMHOTO siapa. M3otonsl. PagnoaktuBHble npespamenus. [lepuon momypacnana aTOMHBIX
sanep.

No v e

SnepHple peakuuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MAacCOBOIO YHMCEN. OHEPIrHs CBA3U
aTOMHBIX saep. CBsi3p Maccsl U 3Hepruu. Peakumy cuHTe3a W JeneHus sanaep. MICTOUHUKH sHEpruu
CouHiia u 3BE31.

AnepHas sHepreTuka. JleicTBUS paAOAKTUBHBIX U3IyYE€HUN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U37TydeHUs U MOTJIOIEHUS.

CrnexTpsl pa3aIu4HbIX Ta30B.

CnekTtp Bomopoaa.

HaGmronenue TpexoB B kamepe Bunbcona.

Pabota cuéTurika HOHU3UPYIOUIUX U3TYYEeHUH.

Perucrpanus nzinydeHust IpupOAHBIX MUHEPAJIOB U IIPOILYKTOB.

ok wnNpE



Jlabopamopnusie pabomot u onvimel.

1. HaOmroeHne CTUIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3JIYUCHUSI.

2. HccnemoBanue TpPEKOB: HM3MEPEHHE JSHEPTUM YacTUIBI 110 TOPMO3HOMY MyTH (IO

¢dororpadusam).

3. HMsmepenue paguoakTUBHOTO (poHa.

IToBTOPUTENBHO-00001IAK0 M MOTYIb.

[ToBTOpPUTENBEHO--0000IIAIONUI MOMYNIb MPEAHA3HAYCH JUISI CHUCTEMATHU3allud U OOOOIICHUS
MPEIMETHOTO COJACPKAHHSI U OIbBITA JIEATEIHHOCTH, MPUOOPETEHHOTO NMPU H3YUYEHUU BCETO Kypca
¢bu3MKM, a Takke ISl MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMeHY IO (usuke s
o0y4Jaronuxcs, BEIOPaBIIUX 3TOT yUYCOHBIN MPEIMET.

[Ipu w3ydeHUN NaHHOTO MOJIYJS PEaTU3YIOTCS M CHCTEMATU3UPYIOTCS BHJIBI ICATEIHHOCTH, HA
OCHOBE KOTOPBIX O00ECIeUYMBACTCS JOCTIDKEHHUE MPEIMETHBIX W METANpPEIMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00y4deHHs, (QOpMHpyeTcs eCTECTBEHHOHaydHas TIpPaMOTHOCTh: OCBOCHHE HayYHBIX
METOJIOB UCCIIEIOBAHUS SIBJICHUI MPUPOJIbI U TEXHUKH, OBJIa/ICHUE YMEHHUSIMH OOBSCHATH (hU3HUECKUe
SIBIICHUSI, TIPAMCHSISI TIOMy4YeHHBbIC 3HAHWS, peliaTh 3aJadyd, B TOM 4YHCIE KAYeCTBCHHBIC U
AKCIIEPUMEHTAJIbHBIC.

[TpuHIMIUATBEHO EATENbHOCTHBIA XapaKTep JAHHOTO pasjiena peanu3yercs 3a cuéT TOro, uTo
oOyuaroluecs BHIIOJHSIOT 33/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE TOJyYEHHBIX 3HAHWW PACIIO3HABATH W HAYYHO OOBSACHATH (DU3UYCCKHE SBICHUS B
OKpY’KaroIlel IPUPO/Ie U TIOBCETHEBHOM KU3HH;

UCIOJIb30BaTh HAy4YHbIE METOJbl HCCIEAOBaHUSA (PU3NYECKUX SIBICHUNA, B TOM 4YHCIE IS
MIPOBEPKHU THIIOTE3 U TOTYUCHHS TEOPETUUYECKUX BBHIBOJIOB;

OOBSICHSTH HAyYHBIC OCHOBHI Han0OO0JIee BAKHBIX JOCTHKCHUI COBPEMEHHBIX TEXHOJIOTHH, HAIIPUMED,
MIPAKTUIECKOTO MCITOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB SHEPTUM HAa OCHOBE 3aKOHA MPEBPALICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BHIOB YHEPIHH.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne ¢u3ukum Ha YpOBHE OCHOBHOTO O0OIIEro oOpa30BaHUs HAMPAaBICHO Ha JOCTHKEHUE

JIMYHOCTHBIX, MECTAITPCAMETHBIX U IIPCAMETHBIX 06p330BaT€J'IBHBIX PE3YJIbTATOB.

B pesynbrare nzydenusi GuU3MKH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus y 00y4aromerocs OyayT

c(hOpMHUPOBAHKI CIEAYIONINE JIMYHOCTHBIC PE3YJIbTATHI B YACTH:

1) naTPUOTHYECKOTr0 BOCTIMTAHUS:

— IPOsIBJICHUE UHTEpeCca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hU3MUYECKOI HAYKU;

— [IEHHOCTHOE OTHOIIEHHE K TIOCTHKEHUSM POCCUICKUX YUIEHBIX--(DU3HUKOB,

2) rpasKIaAHCKOI0 U YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

— FOTOBHOCTb K aKTUBHOMY YUYacTHIO B OOCYXIECHHUU OOIIECTBEHHO 3HAUMMBIX U 3TUYECKUX MPOOIIEeM,
CBSI3aHHBIX C IPAKTHYECKUM MTPUMEHCHUEM JOCTHKCHHUH (PU3UKH;

— OCO3HAHHE BAXKHOCTU MOPATBHO--3TUYECKHUX MIPUHIIUIIOB B JIEATEILHOCTH YYEHOTO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMSL:

— BOCIIPHATHE 3CTETUYCCKUX KA4eCTB (PU3NUYCCKOW HAYKU: €€ TAPMOHHYHOTO MOCTPOCHHSI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HaHHE I[EHHOCTH (U3NYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI
Pa3BUTUS TEXHOJOTUM, BAXKHEUILIEH COCTABIISIIOLIEH KYIbTYpPHI;

— pa3BUTHE HAYYHOU JII0O03HATEIILHOCTH, MHTEPECA K UCCIIEI0BATEIBLCKON IEATEIbHOCTH;

5) popMupoBaHNs KYJbTYPbI 310POBbS H IMOLMOHAJIBHOIO 0J1ar0MOJIyYHA:

— OCO3HAHHE [IEHHOCTU 0E30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE, BAXKHOCTH
npaBwil 0€30MacHOrO TMOBEACHMSI Ha TPAHCHOPTE, Ha JOpOTax, C OJIIEKTPUYECKHUM M TEIUIOBBIM
000pyIOBAaHUEM B JIOMAIIHUX YCIOBUSX;

— chOpMHUPOBAHHOCTh HaBbIKa pediekcuu, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAaKOTO K€ MpaBa y
JPYTroro 4eI0oBEKa;

6) TPY10BOr0 BOCIIUTAHUA:

— AaKTHUBHOE YYacTHE B PEIICHWHU TMPAKTHYECKUX 3anad (B paMKax CeMbH, 00pa30BaTEIbHOU
OpraHM3allfy, Topoja, Kpas) TEXHOJIOTMYECKON U COIMANbHOW HAMpaBICHHOCTH, TPEOYIOUIMX B TOM
yucie U PU3NIecKnX 3HaAHUMH;

— UHTEpEC K MPAKTHIECKOMY U3YYEHHIO PO eccuil, CBSI3aHHBIX ¢ (PU3UKOM;

7) 3K0JI0TMYECKOT0 BOCIIMTAHMS:

— OpUEHTAIMS Ha NMpUMEHeHHWE (U3UYECKUX 3HAHUU IS PEHICHHUsS 3a7a4 B 00JIaCTU OKPY’KaOIIeH
Cpelibl, INIAHUPOBAHUS IMOCTYNKOB U OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUM JIJIs1 OKPYXKAIOLEH CPebl;

— OCO3HaHHE TTI00aTBHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COUMAIBLHON U NMPUPOTHOM Cpebl:

— TOTPeOHOCTh BO B3aMMOJEWUCTBUU TPU BBINOJIHEHUU HCCIEAOBAHUNA M MPOEKTOB (HU3HUECKOM
HaIpPaBJIE€HHOCTH, OTKPBITOCTb ONBITY U 3HAHUSM APYTHX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IESITEIbHOCTD;

— moTpeOHOCTh B (OPMUPOBAHWM HOBBIX 3HAHUM, B TOM uucie (OPMYIUPOBATH WAEU, MOHSTHS,
TUIOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHUE ACPUIIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001acTH (DU3HKH;

— IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETECHUH HOBBIX (PU3NYECKUX 3HAHMIA,

— CTpeMJICHHWE aHAJIU3UPOBATh W BBISABISITH B3aUMOCBSI3M TMPHUPOJIBI, OOIIECTBA U IKOHOMHUKH, B TOM
YHUCJIE C UCTIONB30BaHUEM (PU3MUECKUX 3HAHUH;

— OIICHKA CBOMX JCWCTBUU C y4ETOM BIUSHUS Ha OKPYXKAIOIIYIO CpPely, BO3MOXKHBIX TIIOOATBHBIX
MOCJIEACTBUM.



METAINPEIMETHBIE PE3YJIbTATHI

B pesynprare ocBOeHHs MporpaMMbl Mo (HU3MKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuaromierocsi OyayT cpOpMHPOBaHBI MeTaNpeAMeTHbIe Pe3yJbTAThl, BKIIOYAIOIIAE ITO3HABATEIbHBIC
YHUBEpCaJbHblE yuyeOHbIE JCWCTBHS, KOMMYHHMKAaTHUBHBIE YHHUBEpCaJbHblE yueOHBIE JEHCTBUS,
PETYJISTUBHBIC YHUBEPCAIbHBIE YUeOHBIC JCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Yy4eOHbIe AeilcCTBUS

Ba3oBble JJoruuyeckue JeiicTBUA:

BBISIBJIITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBICHUI);

yCTaHaBIMBaTh CYIIECTBEHHBI NPU3HAK KiIacCH(UKAIMKM, OCHOBAaHHWS JUIA O0OOIIEHUS WU
CpaBHEHUS;

BBISIBIIAITH 3aKOHOMEPHOCTH W NPOTUBOPEYHMs B pacCMaTpUBacMbIX (aKTax, JaHHBIX |
Ha6J'IIOIICHI/I$IX, OTHOCAIIIUXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BBISIBJISITh NPUYUHHO--CIICJICTBEHHBIC CBSI3M NPHU W3YyYCHUU (HU3MYECKUX SBICHUI M MPOLIECCOB,
ACJIaTb BBIBOABLI C HCIIOJIB30BAHHUEM JCAYKTUBHBIX WU MHAYKTHBHBIX yMO321KJ'IIO‘-I€HHﬁ, BbIABHUI'ATh
THUITIOTE3BI O B3aUMOCBA3IX (bHBI/I‘ICCKI/IX BCJINYHH,

CaMOCTOSITENIFHO BBIOMpaTh cnoco0 pemieHuss y4deOHOH (Qu3mueckoil 3amaum  (CpaBHEHHE
HECKOJIPKAX BapUaHTOB DPELICHUs, BBIOOp Haubojee MOAXOISMIETO C Y4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPHUTEPUEB).

Ba3oBrble ncciienoBareLCcKHe AeiCTBUA:

UCIIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNUS,

IOPOBOIUTH 10 CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXHBIA (U3NYECKHiA
9KCHEPUMEHT, HEOOJIbIIOE UCCIIeJ0BaHUE (PU3UUECKOTO SBICHHUS;

OLIEHUBaTb Ha MPUMEHUMOCTb U JOCTOBEPHOCTb HH(MOpPMAIMIO, IOJYYEHHYI0 B XOJ€
UCCIIEI0BAHNS WIH DKCIIEPUMEHTA,

CaMOCTOSITENIbHO  (pOpMyIUpOBaTh OOOOMIEHHSI M BBIBOJBI 10 pe3yJlbTaTaM IPOBEAEHHOTO
HaOJI0IeHNUS, OIIbITA, UCCIICOBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BUTHE (HU3NUECKUX MPOIECCOB, a TAKXKE BBIIBUraTh
MPEIOJIOKEHNS 00 X Pa3BUTHUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Padora ¢ unpopmanmeii:

IPUMEHSTh Pa3jIMuHble METOJIbl, MHCTPYMEHTBI U 3aIllpoChl MPH MOUCKE U 0TOOpe MH(OpMauu
WIM JAHHBIX C YYETOM NPEATIOKEHHOM yueOHOM pu3nueckoi 3a1auu;

aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HMH(OPMALMIO PA3IWYHBIX BUIOB H
dbop™m mpecTaBIeHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (opMy  MpeacTaBieHuss HHPopMauuu U
WITIOCTPUPOBATh pelllaeMble 3a7auyil HECIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOHM rpadukoi u ux
KOMOUHAIMSIMU.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

B Xo0Je OOCyXJIeHus Y4eOHOTO MaTepuaina, pe3ylabTaToB JabOPAaTOPHBIX pPabOT U MPOECKTOB
3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOWl TeMbl M BBICKA3bIBaTh WJEH, HaIlCJICHHBIC Ha
pelIeHe 3a1a4H | MMOJIJepyKaHne 01aroKenaTeaTbHOCTH OOIIEeHNS,;

COIIOCTABJIAATb CBOU CYXICHUA C CYXIACHUAMU IOPYrux YYAaCTHHUKOB JgUaliora, O6H3py>KI/IBaTI)
pa3JIM4MEe U CXOJICTBO MO3UILINIA;

BBIPpAXKAaThb CBOXO TOUYKY 3PCHUA B YCTHBIX U IIMCBbMCHHBIX TCKCTAX,

nyOIMYHO TPEACTABIATh PE3YyIbTaThl BBIMOJIHEHHOTO (U3WYECKOTO ONbITa (IKCIIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);



MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U WHINBUAYAIbHON pabOThI MpU PEIICHUN
KOHKPETHOU (pU3n9ecKoit mpoOIeMBI;

NPUHUMATh LEJIH COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBATH JNEUCTBUS MO €€ JOCTHXKEHUIO:
pacmpenensaTh poyH, 00CYKIaTh MPOIECCHI H PE3yIbTaThl COBMECTHOM paboThI, 00001IaTh MHEHHS
HECKOJILKHX JIFOJICH;

BBITNOJHATH CBOIO YacThb pabOThI, JOCTUTAsl KAYECTBEHHOI'O pe3yJibTaTa 0 CBOEMY HAIPABJICHUIO U
KOOpAUHHPYA CBOU HeﬁCTBHSI C APpYTMMHU YWICHAMU KOMAaHbI;

OLICHMBAaTh Ka4yecTBO CBOEr0 BKJIaJa B OOLIUMH MPOIYKT IO KPUTEPUAM, CaMOCTOSATEIHHO
c(hOpMYyIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJbHbIE YUeOHbIE 1eliCTBHS

CaMOOPFaHHSaHI/Iﬂ:

BBISBJIATH NPOOJEMBbI B JKU3HEHHBIX M Y4YEOHBIX CHTyalMsAX, TpeOyoOLIUX Uil peleHUs
bu3nUecKux 3HAHUMH;

OpPUEHTHUPOBAThCSI B PA3JIUYHBIX IMOAXOJAaX NPUHATUA pPEUIeHUN (MHAMBUIYAJIbHOE, MPUHSATHE
pelIeHus B rpyIIe, IPUHITHE PELLICHUH TPYIIOoil);

CaMOCTOSITENIBHO COCTABIISATh AITOPUTM pelleHus (U3NYECKON 3aauu WK IJIaHa MCCIEeI0OBAHUs C
y4€TOM MMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh Ipe/iaraeMbie
BapHaHThl PELICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAIbHBII HHTE/IEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpeiaraTh IJ1aH €€ H3MEHEHHUS,

OOBSACHATh NPUYUHBI JOCTUKEHUS (HEIOCTHKEHUSI) PE3YJIbTAaTOB JEATEIbHOCTH, J1aBaTh OLICHKY
nprOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh (B TOM UHCIE B XOJ BBIIOJHEHHUS (PUINYECKOTO
UCCIICIOBAaHMsI WJIM IPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIMXCS CUTYaIUil,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Y/bTAaTa LEIH U YCIOBUAM;

CTaBUTb ce0sl HAa MECTO APYroro 4ejoBeKa B XOJE€ CIopa WIM JUCKYCCUM Ha HAy4dHYI0 TEMY,
IIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MPABO Ha OLIMOKY MpPU pelleHur (U3NYECKUX 3aJad UM B YTBEP)KJIEHHIX Ha
Hay4YHbIE TEMBI U TAKOE XK€ MPABO IPYroOro.

INPEJIMETHBIE PE3YJIBTATDBI

K koHmy oOydyeHus B 7 Kjacce MpeiIMeTHbIE pe3yJlbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXKaTb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

UCIIONIb30BaTh TMOHATHS: (U3NYECKUE U XMMHUYECKHE SIBIICHUS, HAONIOJEHHE, SKCICPUMEHT,
MOJieIb, TUIOTE3a, €AMHUIBI (U3UYECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpPAOE, IKUIAKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIDKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEHHOE), TpPAaeKTOpUs, pPaBHOJCHCTBYIOMmas cwia, jaedopmamus
(ynpyrasi, IiacTu4ecKkas), HeBECOMOCTb, COOOIIAOIITUECS COCY/IBI;

pasznuyath sBieHus (quddy3us, TENI0BOe ABMKEHUE YACTHUI] BEIIECTBA, PABHOMEPHOE JBUKECHUE,
HEpPaBHOMEPHOE JBW)KCHHE, WHEPIIHs, B3aWMOJCHUCTBHE TEJ, paBHOBECHE TBEPIBIX TEI C
3aKpEIUIEHHOW OCBhIO BpAILlCHHMS, Mepeiadya AaBI€HUs TBEPIBIMU TEJIaMH, KUIKOCTIMH U Ta3aMu,
atMoc(epHoOe JaBJIeHUE, TUIABAHUE TeJl, MPEBPAIICHUS MEXaHUICCKOW YHEPTHH) TI0 OIMMMCAHUIO UX
XapaKTECPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX JaHHOEC (1)I/I3I/I'-IGCKO€ SIBJICHUC,



pacro3HaBaTh IPOSIBICHUE U3YUYCHHBIX (PU3NYECKUX SIBJICHUN B OKPY’KalOIIEM MHpPE, B TOM YHCIE
(Gu3nyeckue SBIECHUS B MPUPOJE: MPUMEPHI JBMKEHHUS C PA3INYHBIMH CKOPOCTSMHU B >KHBOH U
HEXKMBOM Tpupoze, NeHCTBHE CWIIBI TPEHUS B NPUPOAE M TEXHHUKE, BIUSHUE aTMOCHEPHOTrO
JIaBJICHUS Ha JKUBOW OpPraHW3M, IUIaBaHUE PBIO, pplYard B Telle YeJIOBEKa, MPU ITOM IEPEBOIUTH
IPaKTUYECKYIO 3aJjauyy B y4eOHYI0, BBIACIATh CYIIECTBEHHbIC CBOMCTBA (NMPU3HAKU) (U3MUECKUX
SIBIICHHI,

OINUCBIBATh MU3yYEHHbIE CBOMCTBA TeN U (PU3MUECKUE SBJICHMS, UCIONIb3YSI (PU3NUECKUE BEITMUUHBI
(mMacca, 00BbEM, IIIOTHOCTh BELECTBA, BPEMS, IIyTh, CKOPOCTb, CPEIHSISI CKOPOCTb, CHJIA YIIPYTOCTH,
CUJIa TSDKECTH, BeC Teja, cujaa TpeHus, JAasieHue (TBEpAOro Tena, >KUIAKOCTH, rasa),
BBITAJIKMBAIOIAs CHJIA, MEXaHW4yecKas padoTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHIIBI,
KO3(pPULMEHT NOJIE3HOr0 JeHCTBUS MEXaHU3MOB, KUHETHUYECKasl U NMOTEHIMAJIbHAs SHEPIUs), IpU
ONKCAaHUM NPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICI MCIIOJIb3YEMbIX BEIMUYHMH, X 0003HAYEeHUs
U eIUHHUIB (PU3MUECKUX BEIMYUH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH TpadUKU H3YYCHHBIX 3aBHCUMOCTEH (hr3MuecKux
BEJIMYUH;

XapaKTepu30BaTh CBOIMCTBA Tell, PU3NUECKUE SIBICHUS U MPOLECCHI, UCIOB3Ys MIPABHUIIA CIOKCHUS
cuil (BIOJIb OJHOM MpsiMO), 3aKkoH ['yka, 3akoH [lackans, 3akoH Apxumesa, NpaBUIO paBHOBECHUS
pbluara (070Ka), «30J0TO€ IMPAaBUIIO» MEXAHUKH, 3aKOH COXPAHEHUS] MEXaHUYECKOH SHEepruu, rnpu
ITOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIMCBIBATH €T0 MATEMAaTHUECKOE BEIPAKECHNUE;
O0BACHATH (PU3NYECKUE SIBICHUS, IPOLIECCHI U CBOMCTBA TE€J, B TOM YUCIIE€ U B KOHTEKCTE CUTYyallui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPUUUHHO--CIEJICTBEHHBIE CBSI3U, CTPOMTH
oO0bsicHeHHe W3 |—2 JOrWYecKWX IMIaroB ¢ OMOpoi Ha |—2 WM3y4eHHBIX CBOWMCTBA (PH3UUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3amadd B 1—2 NEHCTBHSA, WCHONB3YysS 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBHUS 3aJjaud 3allChIBaTh KPATKOE YCIIOBHE,
MOJICTABIIATh (PU3NUECKHE BEIMYMHBI B (DOPMYIIBI U MPOBOAUTH PACUYETHI, HAXOIUTH CIIPABOYHBIE
JaHHble, HEOOXOAMMBbIE Il pEUIeHMs] 3a/]ay, OLEHUBAaTh PEATMCTUYHOCTb MOJy4YEHHOU
($u3n4ecKoil BETUUNHBL;

pacno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PEIINTh MPU MOMOUIM (U3NYECKUX METOJO0B, B
OMUCAaHUM HCCIIECJOBAHUS BBIJCIATh MPOBEpPSAEMOE MNPEANONOKEeHUe (TUMOTe3y), pa3iuyaTh M
UHTEPIPETUPOBATH MOJYYSHHBIH pe3ynbTaT, HAXOAUTh OIIUOKH B XO/€ OMbITA, JeJIaTh BBIBOABI IO
€ro pe3yibTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUM WM (U3NYECKUX CBOWCTB TeIl:
GbopMynupoBaTh MPOBEPSIEMBbIE MPEAINOJIOKEHNUS, COOMpPAaTh YCTAHOBKY W3 IMPENJIOKEHHOTO
000py/I0BaHus, 3alIUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBObL;

BBIMIOJHATh MpSMbIE M3MEPEHUS pAcCTOSHUS, BPEMEHM, Macchl Tena, O00bEMa, CHIbl HU
TEMIIepaTypbl ¢ HUCIOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, 3aMMCHIBATh MOKa3aHMS
npuOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUI;

OPOBOJIUTH MCCIEOBAHUWE 3aBUCUMOCTH OJHOM (U3MUECKOM BEIMYMHBI OT JIpyrol c
UCIIOJIb30BAaHUEM TPSMBIX M3MEPEHHH (3aBUCUMOCTH MYTH PaBHOMEPHO IBIIKYILIETOCs Teiaa OT
BPEMEHM [JBIKEHHUS Teja, CUJIbl TPEHUS CKOJIBXKEHUS OT Beca Tejla, KadecTBa 00pabOTKH
MOBEPXHOCTEN Tel M HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOLIaJU CONPUKOCHOBEHHS TEN, CHUJIIBI
YIPYTOCTH OT yJUIMHEHUs! MPY>KUHBI, BBITAIKMBAIOLIEH CUIIBI OT 00bEMa MOrpyKEHHOM YacTH Tena
U OT IUIOTHOCTU KMJKOCTH, €€ HE3aBUCHUMOCTH OT IJIOTHOCTH Te€jia, OT INIyOMHBI, HA KOTOPYIO
MOTPYXKEHO TEJNO0, YCIOBUH IJIaBaHUs Tell, yCJIOBUI paBHOBECHUs phlyara v OJ0KOB), yUacTBOBaTh B
IUTAaHUPOBAHUM Y4€OHOTO HCCIIEJIOBAHUSI, COOMpPATh YCTAaHOBKY U BBIMIOJHATH U3MEPEHHUS, CIleAys
NPEUIOKEHHOMY IUJIaHy, (UKCHUPOBATh pE3yJabTaThl MOJYYEHHOH 3aBUCHUMOCTH (PU3MUECKHUX
BEIMYMH B BUJAE MpPEUIOKEHHBIX Ta0MMIl W TpadUKOB, Je€NaTh BBIBOJABI IO pe3ylbTaTaM
UCCJIEIOBAHMUS,



IPOBOANTH KOCBEHHBIE H3MEpeHHs (PU3NYEeCKMX BEIWYHMH (TUIOTHOCTH BEIIECTBA JKHJIKOCTH H
TBEPAOTO TeNa, CWJIA TPEHHUS CKOJBKCHHS, [aBICHHE BO3JyXd, BBITAIKMBAIONIAS CHIIA,
JeMCTBYIONIAs Ha TOTPYKEHHOE B KHUIKOCTh TENO, KOI()(UIUEHT MOJIE3HOTO NEHCTBUS MPOCTHIX
MEXaHU3MOB), CIIEAYS MPEUIOKEHHOW WHCTPYKIMU: TPU BBIIOJIHEHUH H3MEpEeHH cobupartb
9KCIEPUMEHTAIBHYIO YCTAHOBKY M BEIYMCIISTH 3HAUCHHE HCKOMOI BEJTMYHMHBL;

co0III01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a00opaTopHBIM 000pPYI0BAHUEM;
yKa3bplBaTh NPUHIUINBI JEHCTBHS NPHOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOINAIOIIMECs COCYAbl, 0apoMeTp, pbluar, MOJBMKHBIM M HETOABWXHBIN OJIOK,
HaKJIOHHAsI TUIOCKOCTB;

XapaKTepU30BaTh MPUHLIUIBI ACHCTBUS U3YUEHHBIX PUOOPOB U TEXHUUYECKUX YCTPOHCTB C OMOPOi
Ha MX ONMHCaHusA (B TOM YHCIE: MOAMINITHUKH, YCTPOMCTBO BOAOIPOBOIA, THAPABINYECKHIA Tpecc,
MaHOMETp, BBICOTOMEp, IIOPLIHEBOW HACOC, apeoMeTp), HCIOJIb3ys 3HAaHUS O CBOMCTBAaX
¢du3nUecKux sBICHUH U HEOOXOJUMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NOPUBOAUTH TPUMEPH (HAXOAWUTH HMH(MOPMAIMIO O MPUMEPax) NPAKTUYECKOTO HCIOJIb30BAHUS
(u3MYECKUX 3HAHWI B MOBCEAHEBHOMW >KU3HH ISl 0OecIiedeHus] OE30MacHOCTH MPHU OOpAILEHHH C
npubopaMH M TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 370pPOBbS M COOJIIOJCHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKpYXKAIOLIeH Cpesie;

OCYLIECTBIISATH OTOOpP HCTOYHMKOB HMH(pOpManuu B VHTepHETE B COOTBETCTBHM C 33JaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHMH W TYTEM CPAaBHEHHS pa3IMnYHBIX
HUCTOYHHUKOB BBIACIATH I/IHq)OpMaIII/IIO, KOTOpasa ABJIACTCA HpOTHBOpeLII/IBOﬁ WIM MOXET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh IIPU  BBIIOJIHEHUM Y4YEOHBIX 33JaHUNW HAy4HO--TIONYJSIPHYIO JIUTEPATypy
(Gu3HYECcKOTO Coep KaHusl, CIIPAaBOYHBIE MaTepUaIIbl, pecypchl ceTd VIHTepHeT, BIaaeTh NpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus WH(OpMAnMUM W3 OXHOM 3HAKOBOH CHCTEMBI B
ApYTyo;

CO371aBaTh COOCTBEHHBIC KPATKUE MMCHMEHHBIC U YCTHBIE COOOIIECHHS Ha OCHOBE 2—3 MCTOYHHKOB
uHpopMalmu HU3NUECKOTO COACPIKAHUS, B TOM YUCIIE MYOJIMYHO JeaTh KPaTKUE COOOIICHHS O
pe3yjibTaTax IMPOCKTOB WU y‘-I€6HI)IX I/ICCJ'ICI[OBaHI/If/'I, Inpu OSTOM TIpPaMOTHO HCIIOJb30BATh
U3y4YCHHBIN MOHATUHHBIN armapar Kypca (U3UKH, COMPOBOXIATh BBICTYILICHHE MTPE3CHTAIINEH;
MIPU BBIMIOJTHEHUN yUEOHBIX MPOEKTOB M HMCCIEIOBAHUN paclpenesTh 00A3aHHOCTH B TPYIINE B
COOTBETCTBUHM C TIOCTAaBICHHBIMH 3aJadyaMH, CIEAWTh 3a BBIIOJHEHHEM IUIaHA JICWCTBHH,
aJIeKBaTHO  OICHWBATh COOCTBEHHBI BKJIQJA B  JEATENBHOCTh TPYIIBI, BBICTPAHBAThH
KOMMYHUKATHBHOC B3aHMOI[€fICTBHe, YUYUTBIBAsA MHCHHUEC OKPYKAIOMIUX.

K koHny oOyueHuss B 8 Kjacce npeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)arb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

MCIIOJIb30BaTh IMOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOEC ABM)KEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMS BEIECTBa, KPUCTAIMUECKHE U aMop(HBbIE Teja, HACHIILEHHBIH U
HEHACBIUICHHBI Tap, BJIAXKHOCTb BO3JlyXa, TEMIIEpaTypa, BHYTPEHHSsS DHEpPrus, TEIUIOBOU
JIBUTaTeNb, JJIEMEHTApHBIA DJIEKTPUYECKUM 3apsl, JJIEKTPUYECKOE II0JIe, IPOBOJHUKH U
JIUAJIEKTPUKH, TOCTOSIHHBIN AIEKTPUYECKUI TOK, MATHUTHOE IT0JIE;

pasnnyath ABJICHUs (TEIUIOBOE PACHIMPEHHME M CXKaTue, TeIlonepeaaya, TEIIOBOE paBHOBECHE,
CMauMBaHME, KalWUIAPHBIE SBJICHUS, WCIApPEHUE, KOHJEHCALMs, IJIaBJICHUE, KPHUCTaUIN3alus
(oTBepAeBaHUE), KHUIIEHUE, Terulonepeaaya (TEIUIONPOBOJHOCTb, KOHBEKLMS, H3JIY4YEHHE),
JJIEKTPU3aLUs TeJ, B3aUMOJEHCTBHUE 3apsAlOB, ACHCTBUA DIIEKTPUUECKOIO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aMMOJECHCTBHE MAarHuTOB, JEHCTBHE MAarHUTHOTO IOJS HAa MPOBOJHHUK C TOKOM,
AIIEKTPOMAarHWTHAas: MHIYKLMS) 10 ONMUCAHUIO HUX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacro3HaBaTh MPOSBIEHUE W3YYEHHBIX (DU3MUECKUX SBJICHUH B OKPYXAIOIIEM MHUpPE, B TOM UHUCIIE
¢du3nueckue sIBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHNE U KallWUISPHbIE SBJICHUS B IPUPOJE,
KpHCTaJIbl B IpUpOJIE, u3nydeHre CoiHIa, 3aMep3aHnue BOIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHKe



pOCHI, TymMaHa, WHEs, CHEra, JJICKTPUYECKHE SIBICHHUS B aTMocdepe, DIEKTPUYECTBO KHUBBIX
OpPraHW3MOB, MarHUTHOE TOJe 3eMiH, Apei( MOI0COB, POJIb MATHUTHOTO TOJS JJsl KM3HU Ha
3emiie, MONSIPHOE CHUSHUE, MPU 3TOM IMEPEBOAUTH MPAKTHYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UYECKUX SIBICHUIA;

OTHCHIBATh M3yYEHHBIC CBOMCTBA TEN U (U3UYECKUE SBICHUS, UCIONB3Ys (DU3HMUECKUE BEIIMUUHBI
(TeMriepatrypa, BHYTPEHHSS SHEPrusi, KOJIMYECTBO TEIUIOTHI, yJeJbHAs TEIIOEMKOCTh BEIIECTBA,
yIenpHas TEIUIOTa TUIABJICHUs, YAeIbHAs TEIIOTa MapooOpa3oBaHus, yeIbHAs TEIUIOTa CTOPAHUS
TOTUIMBA, KOA(P(UIIMEHT TOJE3HOTO ACWCTBHS TEIJIOBOW MAIIWHBI, OTHOCHTENbHAS BIAXKHOCTH
BO3/1yXa, JJIEKTPUYECKUN 3apsijl, CHJIa TOKa, JJIEKTPUUYECKOE HaMpsDKEHHE, COMPOTUBIICHHE
MPOBOJHMKA, YIEIbHOE CONMPOTHBIICHHE BEIIECTBA, pabOTa M MOIIHOCTH AJIEKTPUYECKOTO TOKA),
P OMUCAHWUH MPABUIBHO TPAKTOBATH (DU3MYECKHI CMBICI UCIIOJIb3yEeMbIX BEJTMYHH, 0003HAYCHHUS
U CIUHHIBI (PU3NYCCKUX BEIUYHH, HAXOJUTHh (OPMYJIBI, CBS3BIBAIONINE MAAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JAPYTUMHU BEJIUYUHAMH, CTPOUTH TpaUKU H3yYEHHBIX 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOICTBa TelN, (U3MYECKHE SBJIEHUS U MPOLIECCHl, HCIIOJIb3YS OCHOBHBIE
MOJIOKEHUS MOJICKYJISPHO--KHHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA, MPUHIUI CYNEPHO3UINH
noyie (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa [jsi ydJacTKa I,
3akoH Jlxoymsi—JIeHa, 3akoH COXpaHSHHS YHEPTHH, TIPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATh €r0 MAaTeMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3UYECKHE TPOIECCHl M CBOKMCTBA TEJI, B TOM YHCIE W B KOHTEKCTE CHTYaIlHi
MPAKTUKO-OPUEHTUPOBAHHOTO XapakKTepa: BBISABIATh NPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOHTH
0o0BsicHeHHEe M3 1—2 JIOrMYecKuxX MIAaroB ¢ Omopoil Ha 1-2 H3y4YEHHBIX CBONCTBA (PUIUYECKUX
SIBIICHUH, PU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

pemiate pacuéTHbIe 3aJayd B 2—3 JEHCTBUS, UCHOJB3Ys 3aKOHBI M (OPMYIIBI, CBS3bIBAIOIINE
¢u3nYecKue BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBHS 3a7auMl 3alUChIBaTh KPaTKOE YCIIOBHE,
BBISIBJIATH HEJIOCTAaTOK JAHHBIX [UIS pEIICHUs] 3a7aud, BBIOMpaTh 3aKOHBI U  (POPMYIIBI,
HeoOXoauMble ISl €€ pelIeHHs, MPOBOJUTH pacu€Thl U CPABHUBATH IOJYYCHHOE 3HAYCHHE
bu3nYeCcKOil BETUYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJEMbI, KOTOPHIE MOXXHO PEIIUTh MTpPHU MOMOIIM (PU3NYECKUX METOJIOB,
WCTIONIB3Ysl OMHCAaHUE WCCIEIOBAHMS, BBIICIATH TMPOBEPSEMOE TMPEATNON0KEHHE, OILICHUBATh
MPaBUIILHOCTH TIOPSIKA MPOBEICHUS UCCIICT0BAHMS, JIeTIaTh BEIBOJIBL;

MPOBOJIUTH OMNBITHl O HAOMIONCHUIO (U3MYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB Tel
(KanmuJUTSIpHBIC SBJICHHS, 3aBUCUMOCTD JIABJICHHS BO3]/lyXa OT €ro 00bEMa, TeMIiepaTypbl, CKOPOCTH
Mpoliecca OCThIBAaHUS W HArpeBaHUsl MPU M3IYyYEHUU OT ILBETa M3JIydarolled (MOrjiomaronieil)
MOBEPXHOCTH, CKOPOCTb MCHApPeHUs BOABI OT TEMIIEpaTypbl >KHAKOCTHM M IUIOWAAM €€
MOBEPXHOCTH, DJCKTPU3ALMS TET M B3aUMOJCUCTBUE AJICKTPUUYECKUX 3apS0B, B3aMMOJICHCTBUE
MOCTOSTHHBIX MAarHWTOB, BHU3YaJM3alldsi MAarHUTHBIX IIOJICH ITOCTOSHHBIX MAarHHUTOB, JICHCTBHS
MarHUTHOTO TOJII Ha TPOBOJAHMK C TOKOM, CBOMCTBa DIEKTPOMAarHUTa, CBOWMCTBA
AIIEKTPOJIBUTATENS MTOCTOSHHOTO TOKA): (POPMYIUPOBATH MTPOBEPSIEMBbIE MTPEIOI0KEHUS, COOUPAThH
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUS, OMMCHIBATH XOJ OIBITa U (POPMYJIMPOBATH BHIBOJIBI,
BBITIOJHATH MPSIMBbIE U3MEPEHHS TEMIEPaTyphbl, OTHOCUTEIHHON BIAYKHOCTH BO3/yXa, CHIIbI TOKa,
HaIpsDKEHUST C KCIOJB30BAaHUEM aHAJIOTOBBIX TPHOOPOB W JATYMKOB (PU3WYECKUX BEJIIMYHWH,
CpPaBHUBATH PE3YyJIbTAThl U3MEPEHUH C YIETOM 3aJaHHON aOCOTIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH  MCCJICIOBAHWE 3aBUCUMOCTH OJHOW (U3MYECKOW BETUYMHBI OT JPYrod C
WCIIOJIh30BAHUEM TIPSMBIX H3MEPEHUH (3aBHCHMOCTH COMPOTUBIICHUSI ITPOBOJHUKA OT €r0 JJTHHBI,
MJIOIAIU [TONEPEUYHOI0 CEUEHHUS U YIETBbHOTO COMTPOTUBIICHHS BEILIECTBA MPOBOAHUKA, CUITBI TOKA,
UYIIEro Yepe3 MPOBOIHUK, OT HAIPSKEHUsI HAa TPOBOJHUKE, UCCIIEJOBAaHUE TTOCIIEIOBATEIHHOTO 1
NapayieIbHOTO COCIMHEHU MMPOBOJHUKOB): TUIAHUPOBATH MCCIIEIOBAHUE, COOMPATh YCTAHOBKY U
BBITIOJIHSITh U3MEPEHHUS, CIAEAYS MPEMIOKCHHOMY TUTaHy, (PUKCUPOBATH PE3yJbTaThl MOTYyYEHHOMN
3aBUCHUMOCTH B BUJI€ TaOJIUIl U TPadUKOB, IeJIaTh BEIBOJBI IO Pe3yabTaTaM UCCIIEIOBAHUS;



MPOBOANTH KOCBEHHBbIE H3MepeHUus (U3NYECKUX BEeNWYHMH (yleibHas TeIIOEMKOCTb BEIIECTBA,
COMPOTHUBIIEHUE TPOBOJHUKA, paboTa W MOIIHOCTh DJEKTPHUUECKOr0 TOKA): IUIAHUPOBATH
U3MEpEeHus, coOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEAOKEHHOH HHCTPYKLUH, U
BBIUMCIISTH 3HAUCHUE BETMUUHBI,

coOroaTh MpaBuiIa TEXHUKU 0€30MacHOCTH IpH padboTe ¢ 1a00paTOpHBIM 000PYIOBAHHEM;
XapaKTepU30BaTh MPUHIUIIBI JEHCTBHUS U3yUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOICTB C OIOPOi
Ha UX OMHUCaHUs (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, HapoBas TypOHHA,
amIepMeTp, BOJIBTMETP, CUETUMK ODIEKTPUYECKOH SHEPrHH, SJICKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeNIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), ITEKTPUUECKUE MTPETOXPAHUTEINH, JIEKTPOMArHUT,
JJIEKTPOABUTATEIb MOCTOSTHHOTO TOKA), UCIOJIb3YSl 3HAHHUS O CBOMCTBaX (PU3MYECKHUX SIBICHUU U
HEo0XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTENbHbIE HPUOOpPHI MO CXEeMaM H
CXEMaTHYHBIM PUCYHKaM (’KHIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIIb
BHYTPEHHETO CropaHusi, 3JEKTPOCKOM, PEOCTaT), COCTABIATh CXEMbl SJEKTPHUUECKHUX Lerel C
MOCNEAOBATENbHBIM W MapaJUICIbHBIM ~ COCIMHEHHEM  JJIEMEHTOB, pa3iuyas  YCJIOBHBIC
0003HAUEHHMSI FTIEMEHTOB JIEKTPUYECKHX IIETICH;

OPUBOJIUTH MPUMEPHI (HAXOIUTh HMH(OPMAIMIO O TMpPUMEpax) MPAKTUYECKOTO HCIOJIb30BAHUS
(GuU3HYECKUX 3HAHWK B IMOBCEIHEBHOW XKM3HU JIJIsl 0OecTieueHus1 O€30MacHOCTH MPH OOPAIICHUH C
npubopaMu W TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 370POBbS W COONIIOJCHHUS HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY’KaIOILIEH cpee;

OCYIIECTBIISITh TOMCK HWH(POpPMAIUU (PUIUIECKOTO coaepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOLINXCS 3HAHUHN U MyTEM CpaBHEHHMsI JOMOJHUTEIbHBIX UCTOYHUKOB BBIJCIATH HHPOPMAIHIO,
KOTOpasi SBJSETCS MPOTUBOPEUUBOI HITM MOKET ObITh HETOCTOBEPHOM;

UCIIONIb30BAaTh MpPHU  BBIIOJIHEHWH Y4YEOHBIX 33JaHUN HAyYHO--TIONYJSPHYIO JUTEPaTypy
buznYecKOro cogepxaHus, ClipaBOYHbIE MaTepHUalIbl, pecypchl cetu HTepHeT, BiaieTh npuéMaMu
KOHCIIEKTUPOBAaHMUS TEKCTa, IMpeoOpa3oBaHus HH(POpPMAIMK W3 OJHOM 3HAKOBOW CHCTEMBI B
APYTYIO;

co3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPaTKUE YCTHBIE COOOIIEHUs, 000011as nHOpMaLUIo U3
HECKOJIbKUX HCTOYHHMKOB (DU3NYECKOTO COAEp)KaHUSA, B TOM YHUCIE MNYOJMYHO TNPEACTaBIAThH
pe3yibTaThl NPOEKTHOM WM HUCCIEN0BaTEIbCKOW JIEATENIBHOCTH, MpPU 3TOM T'PaMOTHO
UCTIOJIB30BaTh HM3YYCHHBIH TOHATHHHBIN ammapar Kypca (HU3UKH, CONPOBOXKIATH BHICTYIJICHHE
MPE3EHTALNEH;

IpY BBIIOJTHEHWN YYEOHBIX TMPOEKTOB M HMCCIECIOBAHWN (DU3MUYECKHX IPOIECCOB pacIpeNeisTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 33J[adyaMH, CICIUTHh 32 BBIOJHEHHEM
IUlaHa JEWCTBUII M KOPPEKTHPOBAaTh €ro, aJeKBaTHO OICHMBATh COOCTBEHHBIM BKJIaJg B
NEeSTENIbHOCTh TPYIIIbI, BBICTPAUBaTh KOMMYHUKATHBHOE B3aMMOCHCTBHE, MPOSBISAS TOTOBHOCTD
paspemiaTh KOH(IJIUKTHI.

K koHiy oOyueHuss B 9 kKjacce npeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)arTb
c(OPMHPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

HCIIOJIBb30BaTh IIOHATHSA. CUCTEMA OTC’—IéTa, MaT€puajlbHasA TOYKa, TPACKTOPUSA, OTHOCHTCIBHOCTDH
MEXaHUYECKOTO JBIKEHUS, nedopMmarus (ynpyrasi, MJIacTUYecKasi), TpEHHUE,
[EHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH, ILEHTP TSIKECTH, aOCOIIOTHO
TBEPJIOE TEJO, MIEHTP TSHKECTU TBEPIOTO Tella, pABHOBECHE, MEXAHMYECKUE KOJICOAHUS M BOJHBI,
3BYK, HH(QPA3BYK W YyJIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJIHBI, IIKAJTA JJIEKTPOMATHUTHBIX BOJH,
CBET, OJM30PYKOCTh M JAIBHO30PKOCTh, CHEKTPHl MUCIYCKAHUSA U TOTJIOUIeHH, anb(a-, 0eTa- u
raMmma-u3JIy4eHHs], U30TOIbI, siAepHAst SHEPreTHKA;

pa3nuyaTh  SIBICHUsA  (paBHOMEPHOE H  HEPaBHOMEpPHOE  MPSMOJIMHEHHOE  JBHIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JABMKEHNE, CBOOOIHOE MAaJIeHHE TN, PABHOMEPHOE JIBIKEHUE
M0 OKpPYXHOCTH, BSaI/IMO)IefICTBHe TCJI, PCAKTUBHOC JBWIKXCHUC, KoiebaTeabpHOe JABUXCHUEC
(3aTyxaromue W BBIHYKJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JIBIKCHHE, OTPaXEHUE 3BYKa,



IPSIMOJIMHEMHOE pacHpOCTPAaHEHUE, OTPAKEHHE M IIPEJIOMIIEHHE CBETA, IIOJHOE BHYTPEHHEE
OTpaKE€HHE CBETa, Pa3NIOKEHHE OENOro CBETa B CHEKTP U CJIOXKEHHE CHEKTPAIbHBIX LIBETOB,
JUCIIEpCUsl CBETA, ECTECTBEHHAs paJAMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOIO CHEKTpa
U3JIY4EHHUs) MO0 ONUCAHHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIHUX
JaHHOE (pU3HUEeCcKoe SIBIECHUE;

pacrio3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUHM B OKPY)KarOLEeM MHUpe (B TOM 4YUCIIe
¢u3nveckue SBICHHUS B MPUPOJE: HMPWIMBHI U OTJIMBBI, ABIKEHHE MuaHeT COMHEYHON CHUCTEMBI,
pPEaKTUBHOE IBM)KEHME KHUBBIX OPraHM3MOB, BOCIIPUATHE 3BYKOB XKMBOTHBIMH, 3€MJIETPSCEHUE,
ceificMuyeckue BOJIHBI, I[yHaMH, 3XO0, LIBETa TeJl, ONTHUYECKHE SIBIECHUS B IPUpPOAE, OMOIOrHUECcKOe
JeicTBUe BUAMMOIO, YIbTPa(QHUOIETOBOIO U PEHTTCHOBCKOINO M3JIy4EHHUH, €cTeCTBEHHBIN
pPanuoaKTUBHBIA (DOH, KOCMHYECKHE JIyUH, PaAMOAKTUBHOE H3IyYCHHE MPUPOJHBIX MUHEPAJIOB,
JNEICTBUE pAaJUOAKTHBHBIX M3JIyYEHMM Ha OpraHu3M YeloBeKa), IpPU 3TOM IEPEBOAUTH
IPAaKTUYECKYIO 3aJjauy B y4yeOHYI0, BBLACIATh CYIIECTBEHHbIC CBOMCTBA (MPU3HAKU) (U3HMUECKUX
SIBIICHHI,

OIUCBIBATh U3y4YEHHbIE CBOWCTBA TeN U (PU3MUECKUE SBJICHMS, UCHOIb3ysd (PU3NUECKUE BEIUYUHBI
(cpenHsis M MTHOBEHHAas CKOPOCTb Teja IIPU HEPaBHOMEPHOM JBMIKEHHM, YCKOpPEHHE,
nepeMelIeHue, IyTh, YIJIOBas CKOPOCTh, CUJIa TPEHUSI, CUJIa YIIPYTrOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOIO NAaJEHUSA, BEC Teja, UMIYJbC Tejla, UMIIYJIbC CHJIbl, MEXaHHWYecKas pabora u
MOIIHOCTb, OTEHIMAIbHAS SHEPTHsl Tella, IOJHATOr0 HaJ IMOBEPXHOCTBIO 3€MJIU, OTEHIMAIbHAS
SHEprus CXKAaToW MpPYKHUHBI, KUHETHYECKasl SHEPrHs, MOJHAas MEXaHW4ecKas SHeprus, Nepuo] u
yacToTa KosieOaHuM, AJIMHA BOJIHbBI, TPOMKOCTb 3BYKa U BBICOTAa TOHA, CKOPOCTh CBETA, [10KA3aTEIb
IPEJIOMIICHUS CPEJIbl), IPYU OMUCAHUU MPABHIBHO TPAKTOBATh (PU3MUYECKHIA CMBICT HCIOIB3YEMbIX
BEJIMYMH, 0003HAUEHUs U €AMHULBI (PU3MYECKUX BEJIWYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE
JAaHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTMMH BEJIMYMHAMM, CTPOUTh TIpadUKU H3ydEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUECKUE SBICHUS U MPOLECCHI, UCIIOJIb3Ys 3aKOH COXPAaHEHMS
SHEPruM, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUI CYNEPIO3UIIUU CUJI, TPUHLIUIT OTHOCUTEILHOCTH
["anunes, 3akoHbl HplOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCA, 3aKOHBI OTPAKEHUS U NPETOMIICHHUS
CBETa, 3aKOHBI COXPAHEHUS 3aps0BOTO U MACCOBOTO YHUCEN NPU SACPHBIX PEAKLUMSX, IPU ITOM
JlaBaTh CIOBECHYIO (JOPMYJIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTeMaTUYECKOE BhIPaKEHHE;
OOBSICHATh (PU3MUECKUE MPOLECChl M CBOMCTBA TEJ, B TOM 4YHCIE€ M B KOHTEKCTE CUTYaIUii
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH NMPUUYMHHO--CIIEICTBEHHBIE CBSI3U, CTPOMTH
00BsicCHEHHE M3 2—3 JIOTMYECKUX IIAroB ¢ ONopoill Ha 2—-3 K3y4YEHHBIX CBOMCTBA (PU3NYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a/1a4u (OMHUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHMII), UCIONb3Yysl 3aKOHBI U
dopMynbl, CBs3bIBarOIMEe (pU3MUYECKHE BENIWYMHBI: Ha OCHOBE aHaJM3a YCIOBHS 3aJauu
3aMMChIBaTh KPATKOE YCIOBME, BBIABIATH HENOCTAIOUIME WM H30BITOYHBIE JaHHBIE, BHIOMpAThH
3aKOHBl U (OpMyNbl, HEOOXOAMMBbIE [UIi pELIeHHUs, NPOBOJUTH pPACYETHI U  OLIEHUBAThH
PETUCTUYHOCTD OJYYEHHOT0 3HaYEHUS! PU3NYECKON BETMUHHBI;

pacrio3HaBaTh NIpPOOJEMbI, KOTOPbIE MOXKHO PELIUTh MNpU TOMOIIM (PU3UYECKHX METOJIOB,
UCIIONIb3YSl OINMCAaHUE UCCIIEOBAHUS, BBLACNATH MPOBEPSEMOE IMPENINONIOKEHHE, OLICHUBATh
IPAaBWIBHOCTh TIOpSAAKAa IIPOBEJIEHUS HCCIENOBAaHUSA, JEJaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3ysabTaThl HAOIIOACHUHN U OMBITOB;

IPOBOJIUTH OMBITHI IO HAOMIOACHUIO (U3UYECKUX SBICHUNH MM (PU3MYECKHX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HBIOTOHA, 3aKOHa COXpaHEHHs SHEPrHM, 3aBUCUMOCTh MEpUOJa
Kojie0aHUM NMPY>KUHHOTO MasgTHHUKA OT MacChl Ipy3a M KECTKOCTH MPYXUHBI U HE3aBUCUMOCTDH OT
aMIUTUTYIBI MaJIbIX KOJeOaHWH, MPSMOJMHEHHOE PacIpOCTPAHEHHE CBETA, Pa3JIoKeHHE Oemoro
CBETa B CIIEKTP, U3y4€HHE CBOWCTB M300pa)X€HHUS B IJIOCKOM 3€pKajle M CBOWCTB M300pa)KeHUs
npeaMera B coOMparomiel JuH3e, HaOIroieHUe CIUIONIHBIX U JIMHEHUYaThIX CHEKTPOB M3JIyYeHUs):



CaMOCTOSITENIFHO COOMpATh YCTaHOBKY M3 M30BITOYHOTO HAaOOpa 0O0OpYIOBaHUS, OMHMCHIBATH XOJ
OTIBITA U €TO PE3YNIbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOANUTH TpPHU HEOOXOIMMOCTH CEPHI0 HPSAMBIX H3MEPEHHH, ONpenenss cpelHee 3HAaYCHUE
u3MepseMoil BelW4HHbBI ((POKYCHOE paccTOsiHME coOMparoliell JUH3bI), 000CHOBBIBATH BBIOOD
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUOopa);

NPOBOJUTH HCCIIEOBAHUE 3aBUCHUMOCTEH (PU3MUYECKHX BEIMYUH C HCIIOJB30BAHUEM MPSIMbIX
U3MEpEeHNH (3aBUCHMOCTB IIyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBIDKCHHH Oe3 HadalbHOM
CKOPOCTH, TIepHo/ia KojeOaHnii MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIia
OTpPaKEHHsI CBETa OT yIJla MaJeHHs W yIJIa TPeJIOMIICHUS OT yIyia TaJeHus): IUIAaHUPOBATh
UCCIIEIOBaHUE, CaMOCTOSTEIILHO COOMpAaTh YCTAHOBKY, (PMKCHUPOBATh PE3yAbTAaThl MOIY4YEHHON
3aBUCHMOCTH (PM3MUCCKUX BEJIMYMH B BHJE TAOJUIl ¥ IpaQHKOB, AEIaTh BEIBOABI 10 PE3yJIbTaTaM
UCCIIEIOBAHHUS;

IPOBOANTH KOCBEHHBIE M3MEPEHUs! (PU3UUECKUX BEIMYMH (CPEeTHSSI CKOPOCTh M YCKOpEHHE Teia
IpU PaBHOYCKOPEHHOM JIBWKEHUH, YCKOpEHHE CBOOOJHOTO TaJeHHUs, >KECTKOCTH MPYKUHBI,
KOO(QQHUIMEHT TPEHUS CKOJIbXKEHHS, MEXaHW4yeckas paboTa M MOLIHOCTb, YacTOTa U IEPHOA
KOJICOAHWH MaTEeMaTUYEeCKOTr0 U MPYXHUHHOTO MasiTHUKOB, ONTUYECKas CHJIa COOMPAIOLICH JINH3HI,
paaMoOaKTHBHBIA (DOH): IUIAHUPOBATH W3MEPEHHS, COOMPATh IKCIICPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHHUS, CIENys MPEUIOKEHHOH MHCTPYKIUH, BBIYUCIATH 3HAYCHNUE BEIMYUHBI U
AQHAJIM3MUPOBAThH MOJTyYEHHBIE PE3YIbTATHI C YIETOM 3aJaHHOM MOTPEITHOCTH H3MEPEHHIA;
cOo0JTI01aTh MPaBUIIa TEXHUKU 0€30MaCHOCTH TPH paboTe ¢ 1a0opaTopHBIM 000pYyIOBaHKEM;
pa3nuuaTh OCHOBHBIC TPH3HAKW M3YYEHHBIX (U3MYECKUX MOJeel: MaTephaibHas TO4YKa,
abCOIIOTHO TBEPIIOE TENIO, TOUCUHBIM MCTOYHHUK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHAs MOJIENb
aToMma, HyKJIOHHAsl MOJIeJIb aTOMHOTO S1/Ipa;

XapaKTepU30BaTh MPUHIUIBI ACHCTBHS U3YYEHHBIX IPHOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPO
Ha WX omucaHus (B TOM 4YHCIE: CHHJAOMETP, AATYMKHU IOJIOKEHHS, PACCTOSHUS W YCKOpPEHHS,
pakera, 9X0JIOT, OYKH, IEPUCKOI, (hoToarnmapar, ONTHYECKHE CBETOBOBI, CIEKTPOCKOII, JT03UMETD,
Kamepa Buiibcona), mMcnonb3ys 3HaHHMA O CBOWMCTBaX (PU3MYECKUX SBICHHH M HEOOXOAUMBIC
¢du3nUeckre 3aKOHOMEPHOCTH;

UCTOJb30BaTh CXEMbl M CXEMaTHYHblE PHUCYHKHM H3YYEHHBIX TEXHHYECKHUX YCTPOMCTB,
MU3MEPUTENBHBIX MTPHOOPOB M TEXHOJIOTHYECKUX TPOIIECCOB MPU PEIICHHH YIEOHO--TIPAKTUIECKUX
3a/a4, ONTHYECKHE CXEMBI Il TIOCTPOCHHS M300pakeHWH B IUIOCKOM 3epKajie W coOMparomei
JMH3E;

NPUBOJNUTH TPUMEPH (HAXOAWTh HWH(OpMAIMIO O MpHMEpax) MPAKTUYECKOTO HCIOIb30BAHHS
¢u3nUecKux 3HaHUHN B NMOBCETHEBHOM JKM3HU s obecnieueHus: 6€30MacHOCTH MU 0OpallieH!H ¢
npubopaMu W TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 370POBbS W COONIIOJCHHS HOPM
HKOJIOTHYECKOTO MOBENICHHS B OKPY)KAIOIIEH cpee;

OCYIIECTBIISITh TOUCK HH(OpMaIu (hU3NYECKOro coaepkaHusi B VMHTepHETe, caMOCTOSTENHEHO
bopMymHpysT TIOMCKOBBIN 3ampoc, HAXOAWUTh IYyTH ONPEACNCHHS JOCTOBEPHOCTH IIONTYYEHHON
UH(pOPMAalLIMK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTIOJTHUTEIbHBIX UCTOYHUKOB,;

UCTIONIB30BaTh TIPH  BBINOJHEHWH YYeOHBIX 3aJaHU  HAYYHO--TIOMYJSPHYIO  JIHTEPATypy
(GU3MUECKOro conepkaHus, CIpaBOUHbIE MaTepHalibl, pecypchl ceTu MIHTepHeT, BlaieTh NpuéMaMu
KOHCIIEKTUPOBAHUs TEKCTa, IMpeoOpa3zoBaHus HH(OpMAMM M3 OJHOM 3HAKOBOW CHUCTEMBI B
ApYry:o;

co3/laBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE WH(pOpMAlMU U3
HECKOJIbKUX HMCTOYHUKOB (PU3MUECKOTO COIEpKaHWs, IMyOJIHMYHO TPEACTaBISTh PE3YIbTaThl
NPOCKTHOH WJIM HWCCIIEAOBATENILCKOW JIEATENIbHOCTH, TPH OTOM TPAMOTHO HCIIOIB30BATh
U3yYeHHBIN MOHATUIHBIN anmapaTr u3ydyaemoro paszena (GU3MKH U COMPOBOXKIATh BHICTYIJICHHUE
npe3eHTalmen ¢ yu€ToM 0ocoOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0 MUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa o oj1e 2 0 0
M3HEa - Hayka o Hpupol https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 dusznyeckue Be 2 0 1
VISHHCCIHE BETITHIHb https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 E i 2 0 0
CTECTBEHHOHAYYHbI METO/ I03HAHUS hitps/m.cdsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1 1
CTpoenne peuiecTsa 0 https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ) 0 0 bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperatHbie COCTO elIecTBa 2 0 0
TPEraTHyl OV BEMECTE https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
. M
3 CXAHITICCKOT ABHACHIC 3 0 0 https://m.edsoo.ru/7f416194
3.2 WNueprus, Macca, TUIIOTHOCTH 4 0 3 bubnuotexa [JOK




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

bu6mmoreka [IOK

33 Cuna. B 14 3
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 0 bubnunoreka [HOK
' TEJIaMHU, KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHoe f1aBeHHIe 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 ) bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
i P
> aboTa 1 MOIKOCTH 3 0 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 2
> POCTRIC MEXAHHM3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
53 M 4 0
CXaHIHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
bu6mmoreka [IOK
1.1 i
Crpoenne u cBoiiCTBa BemecTsa 7 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 2 3
CILIOBBIC HPOUECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
1 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 0 1 bubnnoreka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 1
OCTOSIHHBIN AJIEKTPUYECKUI TOK 0 5 hitps:/m.cdsoo.ru/7f4 18] ce
2.3 MarHuTHBIC SIBIICHUS 6 1 2 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6] 4 0 0
FICKTPOMATHHTHAT HHAYKHMA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 11




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4eCKOe IBHXKCHUE U CIIOCOOBI €0 10 1 1 bubmuoreka [JOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6 OK
1.2 B3aumonelicTBue Ten 20 2 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 1 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannueckue Koje0aHusi M BOJHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 0 3
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKue BOJIHEL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 1 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 0 2 bubnuorexa [IOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
52 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FAAcpHbIe peariuii 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27







ITHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoaunuyecTBo yacoB
Ne Hdara JJIeKTpOHHBIe NH(POBLIE
Tema ypoka KoHTpoabHbI IIpakTHyeck
n/n Bcero H3y4YeHHUsI o0pa3oBaTeIbHbIE pecypchl
e paboThl ue pabdoTsl

1 ®u3nka — Hayka 0 IpupoJe. SIBIeHUs NpUpOIb 1

2 ®duznueckue ABICHHUS 1
®u3nyecKue BEJIUNIUHBI U UX U3MEPEHHE 1

4 VYpok-uccnenoBanue "M3mepenue temMmnepaTypsl Py MOMOIIU | 0 |
JKUJIKOCTHOTO TEPMOMETpa U aTUHKa TeMIepaTypsl"”

5 Mertonp! HaygHOTO TIO3HAHUA. Omnicanne pU3HIeCKUX SBICHUH ¢ | 0 0 Bubmmorexa [IOK
TOMOILBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoBanue "[IpoBepka rUMOTE3bI: NaTbHOCTh MOJETA

6 HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OOJIbIIE, YeM OOJIbIle 1 0 1
BBICOTA TTycKa"

7 Crpoenue BeniecTBa. ONBITHI, TOKa3bIBAIOLINE TUCKPETHOE 1 0 0 Bubnmoreka IIOK
CTpOEHHE BEIeCTBa https://m.edsoo.ru/ff09fe0a

g I | 0 0 Bubnuoreka IIOK

BIDKCHHE YaCTHI] BEIIECTBA
teem https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoBanue «OMBITH IO HAOIIOJEHUIO TETLIOBOTO | 0 |
pacuIMpeHus Ta30B»

10 ArperaTHbl€ COCTOSIHUSI BEILIECTBA 1 0 0

1 OCOOCHHOCTH arperaTHBIX COCTOSHHN Bopl. O000IIeHNE 110 1 0 0 Bubnmoreka IIOK
pazneny «llepBoHayanbHbIE CBEIEHUS O CTPOECHUU BEILIECTBA» https://m.edsoo.ru/ff0a0378
Mexannueckoe ABIKEHHE. PaBHOMEepHOE 1 HEpaBHOMEPHOE bubmmorexa IIOK

12 1 0 0
JIBHOKECHHE https://m.edsoo.ru/ff0a05¢c6

Bubnnoreka [JOK
13 Cxopoctb. ETUHHUIIEI CKOpOCTH 1 0 0
p I p https://m.edsoo.ru/ff0a079c
14 P 1 0 0 Bbubnauoreka [JOK
acyeT IyTH U BPEMEHHU JIBHIKEHUS
yr p A https://m.edsoo.ru/ff0a0ae4
butnuoreka IJOK

15 Wuepnus. Macca — Mepa HHEPTHOCTH Tell 1 0 0

Pt p p https://m.edsoo.ru/ff0a0c10
IInorHocTs BemecTBa. Pacuer Macchl 1 00beEMa TeJIA 110 €10 Bubnuoreka IJOK

16 1 0 0
IUJIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 Jlaboparopnas pabota «OnpeneneHne MIOTHOCTH TBEPIOTO TeIa 1 0 1




Bubmmoreka IJOK

18 Pemenue 3amxaq o Teme "IlnoTHOCTH BemecTa" hitps://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepUCTHKa B3auMoAeUCcTBUs Tes. Cuiia yrpyrocTy.
3axoH ['yka
20 JlabopatopHas paboTa «/3ydeHne 3aBUCUMOCTH PACTIKEHHS
(medopmarun) Py KUHBL OT MPHUIOKESHHONW CHITBD)
21 SIBnenue tarotenus. Cuma TSHKECTH
” CBs13b MEXKIY CHION TSKECTH U Maccoii Tena. Bec Tena. Pemenue Bubmuoreka [IOK
3aaay4 no Teme "Cuia TsokecTH" https://m.edsoo.ru/ff0al778
o Cuina TSDKeCTH Ha IpYTuX IulaHeTax. dusndeckne XapaKTepuCTHKN Bbubmmorexa [IOK
TJIaHEeT https://m.edsoo.ru/ff0al1502
24 M3mepenue cuit. Jlunamometp Bubamorexa LIOK
https://m.edsoo.ru/ff0al8cc
bubanoreka [JOK
25 Bec rexa. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrnoxxeHue AByX CHJI, HAIIpaBJIEHHBIX [0 OAHON IPSIMOH. Bubmmorexa [IOK
PaBHOnelicTBYIOIAS CHUT https://m.edsoo.ru/ff0ala70
27 Pewenue 3anau no teme "PaBHozeiicTByromas cun'”
28 Cuna tpeHus u €€ BUJbl. TpeHue B IpUPOJE U TEXHUKE Bubamorexa LIOK
https://m.edsoo.ru/ff0alb9c
JlaGoparopras padoTa «/3y4ueHne 3aBUCHMOCTH CHJIBI TPCHHUS
29 CKOJ‘IIIJ)KeHi)UI OTpCI/IJ'ILI naan:m U Xapakrepa coan/IKac:fomeca bubmmorexa LIOK
N https://m.edsoo.ru/ff0alcc8
TTOBEPXHOCTEI
30 Pemenue 3a1a4y Ha onpe/ieieHne PaBHOAEHCTBYIONIEH CHUITBI
31 Pemenne 3anau mo temam: «Bec Tenay, «I'paduueckoe bubmmorexa IIOK
n3o00pakeHue crny, «Cribl», «PaBHOIEHCTBYIOIIAS CHID) https://m.edsoo.ru/ff0alde0
KouTtponbHas pabora o remMam: «MexaHHIECKOE IBUKCHHUEY,
32 «Macca, IIOTHOCTBY, «Bec Tenay, «I paduueckoe nzoOpakeHne
cuiny, «CHITBDY
33 Jasnenne. CriocoObl YMEHBIIICHUS U YBEITUICHUS JaBICHUS Bromorexa LIOK
https://m.edsoo.ru/ff0a20a6
34 JlaBreHue raza. 3aBUCMMOCTD JIaBJICHUS ra3a oT 00béMa, Bbutnuoreka IIOK
TEeMITEPaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHust TBEPABIMU TEIAMHU, KUJIKOCTSIMHU U ra3aMHu. Bubmmoreka IJOK
3axon [Tackans https://m.edsoo.ru/ff0a25b0
36 JlaBreHue B )XKUJIKOCTH U Ta3e, BBI3BAHHOE JICHCTBUEM CHIIBI Bbubnunoreka [JOK

TSXKECTHU

https://m.edsoo.ru/ff0a2718




Pemenne 3aJay I10 TEMC «I[aBJ'IeHI/Ie B XKUAKOCTH U rasc. 3akon

Bubmmoreka IJOK

37 [Mackamsa» https://m.edsoo.ru/ff0a2826
38 TunpaBmaeckuii mpecc Bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
39 Coob1marormuecs Cocyabl brbmmorexa LIOK
https://m.edsoo.ru/ff0a2970
40 Manometpsr. [TopurHeBoit >KUAKOCTHBIH HACOC
" Bubmuoreka [IOK
41 Atmocdepa 3eMiH ¥ IPHYUHEI €€ CYIIeCTBOBAHUS hitps://m.c dsif).ru /f0a2b5a
Bbubmmorexa [IOK
42 Bec Bo3nyxa. ATMochepHOE TaBIIcHHE https://m.c dsi.ru /£0a0b5a
Bubnuorexa IIOK
43 W3mepenne atmocheproro nasienus. OnsiT Toppuuem hitps-//m.e dsclfo.ru /£0a2da8
m 3aBHCUMOCTH aTMOC(HEPHOTO JABJICHHUS OT BHICOTHI HAJl YPOBHEM Bubnuorexa IIOK
MopA https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepona. ATMocdepHOe TaBICHHE HA Pa3ITHIHBIX Bubmmorexa [IOK
BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau mo teme " AtMocdepHoe nasneHme"
47 JlelicTBUE KUIKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TeEJIO. bubnuoreka [JOK
ApxumeoBa cuia https://m.edsoo.ru/ff0a3276
43 JlabopatopHas paboTa «OrmpeneneHue BEITATKUBAIOIICH CHJIEI, Bubmmorexa [IOK
JICHCTBYIOILEH Ha TEJIO, MOTPYKEHHOE B XKHUIKOCTh» https://m.edsoo.ru/ff0a33fc
49 JlabopatopHas paboTa mo teme «cciemoBanne 3aBUCUMOCTH Beca bubnunoreka [JOK
TeNa B BOJE OT 00BhEMa MOTPYKEHHOH B KUIKOCTD YaCTH TEIay» https://m.edsoo.ru/ff0a3514
50 IInaBanue Ten bubmmorexa LIOK
https://m.edsoo.ru/ff0a3a96
51 JlabopatopHas pabota "KoHCTpyHpoBaHHE apeoMeTpa WiH
KOHCTPYHPOBAHUE JIOAKH U OIpeeNieHue e€ rpy30moasEéMHOCTH"
52 Pemenue 3agau no temam: «IlnaBanue cyqoB. BoznyxoraBanue», Bbutnuoreka IIOK
«/laBneHune TBEPABIX TN, KUJAKOCTEH U Ta30B» https://m.edsoo.ru/ff0a3654
53 KOHTponLIjaa pabota o Teme «J/laBiieHHE TBEPIBIX TEII,
JKUJIKOCTEH U Ta30BY»
bubnmoreka [JOK
>4 Mexaitieciast padora https://m.edscli).ru/fanBfSZ
55 MomtHocTs. EnyHAIEI MOIIIHOCTH budmmorexa [IOK
https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoanue "PacuéT MOIHOCTH, pa3BHBAEMON MIPpH




noabEMe 10 JiecTHHIIE"

57 IIpocteie Mmexanu3Mbl. Peraar. PaBHOBecHe cvit Ha phIdare 1 0
58 Prraaru B Texauke, ObITY B ipupose. JlaboparopHas padora | 0.5 Bu6mmorexa [IOK
«HccnenoBanue ycIoBHI paBHOBECHS pbIuaray https://m.edsoo.ru/ff0a478e
59 Pewmenue 3anau o teme «YC0BUs PaBHOBECHS pblyara» 1 0 bubamorexa LIOK
https://m.edsoo.ru/ff0a48a6
60 Koaddunrent nonezHoro nevictBust Mmexanusma. JlaboparopHas | 0.5
pabota «M3mepenue KI1J] HaKIOHHOM MIOCKOCTHY
Bbubnmorexa IIOK
61 Pemrenue 3amau o teme "Pabora, mourHocts, KITI" 1 0 https//m.e dS(Ii).ru /f0adcAs
62 Mexannueckas sHeprusi. Kunetnueckas u noTeHUUaNbHas SHEPTUS 1 0 Bubmorexca LIOK
https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHHUs] MEXaHW4eCKOoil sHeprun 1 0 Bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
VYPOK-3KCIIEPUMEHT 0 TeME "DKCIIEPUMEHTAIBHOE ONPEEIICHUE
64 U3MEHEHHS KUHETUYECKOM U MOTEHUUANbHON SHEPTUU [IPU 1 1
CKaThIBAaHUH TeJa 10 HAKJIOHHOM IIIOCKOCTH"
65 KonTtponsHas padora o Teme «PaboTa 1 MOIIHOCTE. DHEPTH» 1 0
66 PezepBHbIit ypok. Pabora ¢ TekcTamu o Teme "MexaHudeckoe 1 0 bubnuoreka [JOK
JBIOKeHue" https://m.edsoo.ru/ff0adee6
67 PesepBHblit yp(ZK. Pabora ¢ Tekcramu 1o Teme "JlaBneHne TBEPABIX 1 0 Bubmmorexa [IOK
Tell, >KUIKOCTEH 1 ra3os" https://m.edsoo.ru/ffO0adtfe
68 PesepBHbIit ypok. Pabora ¢ Texcramu o Teme "Pabora. MOIIHOCTS. | 0
Oueprus"
OBIIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68 12




8 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHBIE IM(POBLIE

Jl:;-)n Tema ypoka Beero Konrtpoabnbsie | IlpakTnueckue Jj:;:ennﬂ oOpa3oBaTe/ibHbIE
padoTHhI padoThI pecypcbl
| OCHOBHBIE TIOJIOKEHHUS MOJIEKYIIAPHO-KHHETHIECKOI TEOPHH 1 UX | 0 0 Bubmmorexa IIOK
OTIBITHBIC MTOITBEPKICHIS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1 0 0
3 Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHUI BelecTBa 1 0 0 Bubmorexa HOK
https://m.edsoo.ru/ff0a540e
OOBsIcCHEHHE CBONCTB TBEPIOTO, YKUIKOTO U Ta3000pa3HOTO
4 COCTOSIHUM BEIIECTBA HA OCHOBE MOJIOXKEHUI MOJEKYJISIPHO- 1 0 0
KHHETHYECKOH TeOpHuu
5 Kpucraxmnaeckne u aMmopQHEIe Tena 1 0 0 EES::I;I/(;ZIZE)(?E/ 025800
Bubmmorexa [IOK
6 CMaunBaHue U KaWUIBIPHOCTE. [IoBepXHOCTHOE HATSKEHUE 1 0 0 https-//m.e dS(I)_E).m /6025530
7 TemnoBoe pacIMpeHUe U CKATHE 1 0 0 bubamorexa [OK
https://m.edsoo.ru/ff0a5a26
g Temnepartypa. CBs3b TeMIEpaTyphl CO CKOPOCTHIO TEIIOBOTO | 0 0
JIBMDKEHUS! YaCTHIL
? Bzt tennonepeain : 0 0 iﬁ::iﬁiﬁii?:/ffommz
10 Buytpennsis sreprus. CriocoObl HI3MEHEHHUS BHYTPECHHEH YHEPTUI 1 0 0 Bubmmorexa IOK
https://m.edsoo.ru/ff0a5c60
1 VYpoxk-koH(peperus "[IpakTHdeckoe UCTIONb30BaHIE TETUTOBBIX 1 0 0 Bubmorexa [IOK
CBOMCTB BEIIECTB U MaTE€pPHAJIOB B IEJISAX IHEprocoepexeHns" https://m.edsoo.ru/ff0a65c0
12 KomnuecTBo TemIOTEL. Y A€iIbHAS TEIUNIOEMKOCTD 1 0 0 }]?516)::7/?1:.6;1531:/ 026976
13 YpaBHeHue TeroBoro 6ananca. TemiooOMeH U TeIIoBoe | 0 0 bubamoreka [JOK
paBHOBecHe https://m.edsoo.ru/ff0a7088
14 JlabopartopHas pabota "MccnenoBaHue sBJICHNS TEII00OMEHA MTpH | 0 1 bubanorexa [JOK
CMEUIMBaHUM XOJIOIHOM U ropsiuei Boab!" https://m.edsoo.ru/ff0a6a98
15 Pacuer konuyecTBa TEMIOThI, HEOOXOJAUMOTO JUIsl HArPEBaHUsI Tela | 0 0
U BBIIEJIIEMOTO UM TIPH OXJIaXKICHUH
16 JlaGoparopnas pabota "OmnpeneneHue yaeaIbHOW TEIIOEMKOCTH | 0 | bubamnoreka [JOK

BemecrTsa"

https://m.edsoo.ru/ff0a6bb0




Bbubaunorexa [TOK

17 DHeprus TOIMBA. Y NeibHasl TeMI0Ta CTOPaHUs hitps./m.edsoo.ru/ff0a7b5a
18 [TnaBneHue u OTBEpAEBAHUE KPUCTAIIIMIECKUX TeJ. Y IesbHas bubnunorexa [JOK
TEIUIOTA IUIaBICHUS https://m.edsoo.ru/ff0a71d2
19 JlabopaTopnas pabora "OnpeneneHne yaeIbHOH TEIUIOTH Bubmmorexa IIOK
IUTaBJICHUS JIpaa" https://m.edsoo.ru/ff0a72fe
bubaunorexa [JOK
20 [Tapoo6pazoBanue n koHAeHCanws. Vcnapenue hitps://m.edsoo.ru/ff0a740¢
71 Kumienne. Y nenpHast TemoTa mapoodpa3oBaHus M KOHACHCAIIHH. Bbubnnorexa [JOK
3aBHCHMOCTh TeMIEpaTyPhl KUIIEHUSI OT aTMOC(HEPHOTO TaBICHUSL https://m.edsoo.ru/ff0a786¢
” Bnaxxnocts Bo3nmyxa. JlaboparopHnas padota "OmnpeneneHre Bubmmorexa IIOK
OTHOCHTEIIFHOW BIaXHOCTH BO3IyXxa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3ana4 Ha onpesiesieHre BIaXKHOCTH BO3yXa
24 [puHINIE! paboTH TEIUTOBHIX ABUTaTENCi. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPaHUs
75 KIIJI TeruioBoro nBuraresns. TemmoBbie ABUTATENN U 3aIIUTA bubnuoreka [TOK
OKpy>KaroIei cpesibl https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEHUS U MPEBPAICHUS YHEPTHUHN B TEIUIOBBIX MpoIeccax
7 IToxroToBka Kk KOHTPOJIBHOM paboTe Mo TeMe "TemnoBblie ABJICHHUS. bubnunorexa [JOK
V3MeHeHMe arperaTHbIX COCTOSHHM BerecTBa" https://m.edsoo.ru/ff0a83f2
)3 KontponsHas pabora no teme "TensoBsie siBneHus. M3menenne Bubnuorexa IIOK
arperaTHhIX COCTOSHUI BemecTBa' https://m.edsoo.ru/ff0a86ae
29 OnexTpusanus Ten. JBa poa 3JIEKTPUUECKUX 3apsioB
30 Ypok-uccienopanue "neKTpu3anys Tel HHAYKIHEH 1 npu
COTIPHUKOCHOBEHUU"
31 BsaumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona bubamorexa LIOK
https://m.edsoo.ru/ff0a87e4
1 DnekTpudeckoe nojie. HanpskeHHOCTh 3JIEKTPHUUECKOTO TOJIS. bubaunoreka [JOK
[TpuHIMI CyTIepIO3UINH HIEKTPUIECKHUX TTOJIEH https://m.edsoo.ru/ff0a8a0a
13 Hocwurenn snekrprudeckux 3apsioB. DJeMEHTapHbIN 3apsil.
Crtpoenne aToma
34 IIpoBOIHUKH U AMINEKTPUKH. 3aKOH COXPAHEHUS SJIEKTPUUECKOrO bubnunorexa [JOK
3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewenue 3ana4y Ha MpUMEHEHHE CBOMCTB 3JIEKTPUUECKUX 3apsiIoB Bubmmorexa IOK
https://m.edsoo.ru/ff0a90cc
36 DIIeKTPUYECKUI TOK, YCIOBHUSA €ro CylecTBOBaHUs. MICTOUHUKHI Bubmorexa [IOK

QJICKTPUYICCKOT'O TOKa

https://m.edsoo.ru/ff0a95a4




Bbubaunorexa [TOK

37 JleficTBHS STEKTPUIECKOTO TOKA 0 hitps://m.cdsoo.ru/ff0a96b2
13 VYpok-uccienopanue "J[efiCTBUE IEKTPUIECKOTO MO Ha |
MIPOBOJHHUKY M TUAJIEKTPUKH"
39 DIEeKTPUUECKH TOK B MeTalljIaX, >KUIKOCTSIX U ra3ax 0 bubmorexa [IOK
https://m.edsoo.ru/ff0a9838
40 DnekTpuyueckas Lemb U e€ COCTaBHbIE YaCcTH 0
Al Cuna Toka. JJaboparopHast pabota "V3MepeHne u perynupoBaHue 0.5 Bubmmorexa IIOK
CHITBI TOKA" https://m.edsoo.ru/ff0a8bd6
4 DnekTpudeckoe HanpshkeHue. BonetMmetp. JlabopaTopHas padoTa 0.5 bubnuoreka [TOK
"U3MepeHne u peryIupoBaHue HApsHKeHA" https://m.edsoo.ru/ff0a9%e 14
43 CoIpoTUBIEHNE TPOBOJHUKA. Y I€bHOE CONPOTHUBICHUE BEIIECTBA 0 bubmmorexa [OK
https://m.edsoo.ru/ff0aa738
JlaGoparopnas padoTa "3aBUCUMOCTD JJIEKTPUIESCKOTO
44 COHp(I;)TI/IBfl’eHI/IinHpOBOI[HI/IKa OT €ro ,I[J'II/IHLI,pHJ'IOH.Ia,I[I/I TIOTIEPEYHOTO 1 BrGmorexa HOK
R https://m.edsoo.ru/ff0aa738
CeUCHUS U MaTepuaia
45 3aBUCUMOCTD CHJIBI TOKA OT HampsbkeHus. 3akoH OMa i yuacTka 0 bubnuoreka [TOK
enu https://m.edsoo.ru/ff0aad44a
JlaGoparopnas padota "HccnenoBaHue 3aBUCUMOCTH CHITBI TOKA.
46 Hz[ymr;ro Iri’epe:sppemcmp, oT ci[)npomBneHm pe3ucropa u ’ 1 Bubmorexa HOK
HATIpSIKEHUA Ha pesHCTOpE” https://m.edsoo.ru/ff0aa04e
47 [ocnenoBarenbHOE U NapaieIbHOE COETMHEHUS IPOBOIHUKOB 0
43 JlaGoparopnas pabota "[IpoBepka mpaBuia CIOKESHUS HAPSKESHHHA | bubaunoreka [JOK
IIPU TIOCJIEJOBATEIEHOM COSIMHEHHUH JBYX PE3UCTOPOB" https://m.edsoo.ru/ff0aaaS8
49 JlabopaTopnas pabota "IIpoBepka mpaBuIIa s CHIIBI TOKA TIPH | Bubmmorexa [IOK
napajuieIbHOM COEMHEHUN PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemrenue 3amad Ha npuMeHeHHe 3akoHa OMa [T pa3IndHOTO 0 Bubnuorexa IIOK
COCTMHEHUS TIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
bubnnorexa [IOK
51 PaboTa 1 MOIITHOCTB AIIEKTPUYECKOTO TOKa. 3akoH Jlxkoyisi-JleHna 0 https://m.edsoo.ru/ff0ab124
52 Jlaboparopras pabora "Omnpeznenenue paboThl 1 MOITHOCTH 1 bubnunorexa [JOK
3JEKTPUYECKOro ToKa" https://m.edsoo.ru/ffO0ab3e0
53 DneKTpuYecKre e U MOTPEOUTENH dIIEKTPUISCKON YJHEPTUH B 0 bubamnoreka [JOK
onITy. KopoTkoe 3aMbIkaHue https://m.edsoo.ru/ff0ab660
[MoxroToBka K KOHTPOJIBHOM padoTe o TeMe "DIeKTpuIecKue
54 3ap)j1m>1. 3apsi)KeHH?1)e Teja I/III)/IX B3auMOJEUCTBU. H(I:CTO;IHHLH?I 0 bubmmorexa [IOK

AJIEKTPUYECKUHN TOK"

https://m.edsoo.ru/ff0abd2c




KonrponbHas pabora 1o Teme "ieKTpruuecKue 3apsiibl.

Bbubnnorexa [IOK

55 3apsoKeHHBIS Tf:na I/I"I/IX B3anMoaercTBHUA. [10CTOSTHHEBIH 1 0 hitps://m.edsoo.ru/ff0abead
NEKTPUIECKHUIN TOK
56 ITocTosiHHBIE MAarHUTBI, UX B3aHMMOJICHCTBUE 1 0
57 Vpok-uccnenosanue "M3ydenue nosuei mocTOSHHBIX MATHATOB" 1 1 Bubmiorexa OK
https://m.edsoo.ru/ff0ac3d0
MaruauTHOE nosie. MarHuTHOe 1ojie 3eMJIM M ero 3HaueHHe JUIs bubnnorexa [JOK
58 1 0
KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
59 [IpumMeHeHne >eKTPOMAarHUTOB B TexHUKE. JlabopaTopHas paboTa | 0.5 Bubmmorexa IIOK
"U3yueHne AeWCTBUS MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
60 OmnpiT DpcTena. MarHUTHOE IT0JIE 3NEKTPUIECKOTO ToKa MarHuTHOE | 0 Bubmmorexa IIOK
T0JIe KaTYIIKA C TOKOM https://m.edsoo.ru/ff0ac1d2
DJeKTpoABHUraTesb MOCTOSHHOTO TOKa. Mcnoabp30BaHme
61 AJIEKTPOJIBUTATENECH B TEXHUUECKHX YCTPOMCTBAX U HA TPAHCIIOPTE. 1 0 bubnuoreka [TOK
JlabopaTopHnas pabota "KoHCTpyrpoBaHue U U3ydeHHE PaOOTHI https://m.edsoo.ru/ff0ac86¢
3eKTpoaBHUraTesns"
2 Onbitel apazest. 3aK0OH 3AEKTPOMAarHUTHON MHAYKIUH. [IpaBuio | 0
Jlenna
63 Onekrporeneparop. CriocoOb! MOITYyIEHHUS AEKTPHUIECKOH SHEPTHH. | 0
DJEeKTPOCTAaHIIUH Ha BO30OHOBISIEMBIX HCTOUHHKAX YHEPTHH
64 IToxroToBka Kk KOHTPOJIBHOM padoTe Mo TeMe "DIeKTpHIECKUe U | 0
MarHUTHBIE SIBJICHUS"
KontponpHas padora 1mo Teme "IIEKTPUISCKUE U MAarHUTHEIC Bubmmorexa [IOK
65 " 1 0
SIBIICHISI https://m.edsoo.ru/ff0acb14
. " " bubnuorexa [IOK
66 PeseprHsIit ypok. Pabora ¢ Tekcramu o Teme "TermoBbie sBICHUS 1 0 hitps./m.edsoo.ru/ff0accse
PesepBHblit ypok. Pabora ¢ Texcramu no teme "IlocTosHHBIH Bubnuorexa IIOK
67 N 1 0
AIIEKTPUUYECKUN TOK https://m.edsoo.ru/ff0acdc6
68 PeseprHsIit ypok. Pabora ¢ Tekctamu 1o Teme "MarHuTHBIC 1 0
siBIIeHus"
OBUIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 13.5
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DJIeKTpOHHBIE IN(POBLIE

Ne aTra
Tema ypoxa Konrponensie | IIpakTHnyeckme A oGpasoBaTelibHbIE
n/n Bcero HM3Yy4YeHUs!
padoThI padoThI pecypcesl
1 Mexannueckoe ABIKEHHE. MaTepraibHas TOUKa 1 0 0
bubaunoreka [JOK
2 C .0 1 0 0
nctema orcuera. OTHOCHUTEIHHOCTh MEXaHHIECKOTO JBIKEHHS hitps://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE npsiIMOIMHEHHOE IBUXKEHUE 1 0 0 bubamorexa LIOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsimonuHeiiHoe nBrkenue. Cpeanss u ! 0 0
MTHOBEHHAsI CKOPOCTb
bubamorexa [TOK
5 II i Y 1 0 0
PpAMOJIMHENHHOE PaBHOYCKOPEHHOE JBIDKEHHE. Y CKOpEHHUE hitps://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh IPSIMOJIIMHEHHOTO PABHOYCKOPEHHOTO IBIKEHHUS. | paduk | 0 0
CKOpOCTH
7 JlabopatopHas padota "OmnpeneneHue yCKOPSHUs Telia MpH ! 0 | bubnuorexa [TOK
PaBHOYCKOPEHHOM JIBMXKEHUU IO HAKJIOHHOW ITOCKOCTH" https://m.edsoo.ru/ff0adb18
8 Cgoboanoe nagenue ten. OnbITsl ["amunes 1 0 0
9 PaBHOMepHOE ABMXEHHE IO OKpYX)HOCTU. [lepuon u yactora 1 0 0 Bubmmorexa [IOK
oOpamienus. JInHelHas U yriioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMHUTENLHOE YCKOPEHUE 1 0 0
bubnnorexa [IOK
11 I i H .B 1 0 0
epBbIii 3akoH HproToHa. BekTop cribt hitps://m.cdsoo.ru/ff0ac612
bubaroreka [TOK
12 B i H .P i 1
Topo# 3akoH HproToHa. PaBHOEHCTBY OIS crta 0 0 hitps://m.edsoo.ru/ff0acT2a
bubnnorexa [IOK
13 T i H .C 1 0 0
petuit 3axoH HeroToHa. Cymepro3uIus cuit hits.//m.edsoo.ru/ff0aco82
Bbubnuoreka [IOK
14 P H 1
eIICHHE 3a]a4 Ha IPUMEHEeHe 3aKkoHoB HproToHa 0 0 hitps./m.edsoo.ru/ff0achbe
Bbubaunorexa [IOK
1 . r 1
> Cuna ynpyroctu. 3akon I'yka 0 0 https://m.edsoo.ru/ffOaeca2
16 Pemenne 3anau no teme «Cuila ynpyroctu 1 0 0
bubnnorexa [IOK
17 JIa6 o o 1 0 1
aboparopHast pabota «Omnpe/eneHne KECTKOCTH NPYKHHBD» hitps://m.edsoo.ru/ff0ace28
18 Cuna tpeHus 1 0 0 Bubmorexa [IOK




https://m.edsoo.ru/ff0af738

19 Pemenue 3anay no teme «Cuiia TpeHU» bubamorexa [OK
https://m.edsoo.ru/ff0afa26
20 JlabopatopHas pabota "Omnpenenenne ko3punreHTa TpeHus Bubmmorexa IIOK
CKOJIBXKECHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3anau no teme "3axonsl Hetorona. Cuna ynpyroctu. Cuna bubanorexa [JOK
TpeHus" https://m.edsoo.ru/ff0afb8e
” Cuna TSOKECTH U 3aKOH BCEMHUPHOTO TSATOTEHHSL. Y CKOPEHHE Bubmmorexa IIOK
CBOOOIHOIO MAJAEHUS https://m.edsoo.ru/ff0af044
3 Ypox-koHpepeHuus "J{BrkeHue Ten BOKPYr rpaBUTAIlMOHHOTO
neHTpa (ConHeuHas cuctema). [amakTuku"
24 Pemenne 3amau o teme "Cuiia TSXKECTH U 3aKOH BCEMUPHOTO bubnunorexa [JOK
TAroTeHus" https://m.edsoo.ru/ff0af5{8
25 IIepBas kocmuueckast ckopocTb. HeBeCOMOCTh U Ieperpy3ku bubamorexa LIOK
https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MaTepuanbHON TOYKH. AOCOIIOTHO TBEPAOE TEIO. bubnunorexa [JOK
PaBHOBecue TBEPAOTO Tela ¢ 3aKPEIUIEHHON 0ChI0 BpaIlleHUs https://m.edsoo.ru/ff0afe36
27 MowmeHnT cunbl. LlenTp TspkecTu
28 Pemenue 3amau no teme "MomeHT cuitbl. LleHTp TskecTH" E:tf::iﬁ:ii(ﬁf/ FFOb02bA
29 [oaroroBka Kk KOHTPOJIBHOU padote 1o Teme "MexaHudeckoe Bubnuorexa IIOK
nIBIKeHue. Banmoneiicteue Ten" https://m.edsoo.ru/ff0b0408
30 KonrposnbHast padora o teme "MexaHUUECKOe JBHIKEHUE. Bubnuorexa IIOK
Bsaumopeiicteue Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynbe tena. UMmynise CUIIBL. ?:aKOH COXpaHEHMsI UMITYJIbCA. Bubmmorexa [IOK
VYpyroe u Heynpyroe B3auMoeicTBre https://m.edsoo.ru/ff0b07fa
32 Pewenue 3anau no teme "3aKkoH coXpaHEeHUs UMITyJbca'" Bubmmorexa IOK
https://m.edsoo.ru/ff0b096¢c
33 Ypox-koH(pepeHuns "PeakTnBHOE NBMKEHUE B IPHPOJIE M TEXHHUKE"
bubnunorexa [JOK
34 Mexannueckas paboTa 1 MOIITHOCTb https-//m.c dS(I)_E).ru /F0b0as4
35 PaboTa critbl TSKECTH, CHITBI YIPYTOCTH M CHIIBI TPEHUS bubamorexa LIOK
https://m.edsoo.ru/ff0b0db8
36 Jlaboparopuas pabota «OnpeneneHne paboThl CUIIBI TPEHUS TIPU
PaBHOMCPHOM ABUKCHHU TEJIa 10 FOpPI30HTa.]'IBHOI>i TIOBEPXHOCTU»
37 CBs136 5Hepruu U padotsl. [loTeHanpHas YHEPTUSA




Bbubaunorexa [TOK

38 Kunernueckast saeprusa. Teopema 0 KHHETHYECKOH HEPTUH hitps://m.edsoo.ru/ff0b0c32
39 3aKOH COXPAaHEHHMS SHEPTUU B MEXaHNKE
40 JlabopaTopHast padoTa «V3yueHne 3aKoHa COXpaHEHHUS SHEPTUID) bubamorexa [OK
https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHoe IBHKEHHE U €TO0 XapaKTEPUCTUKU bubamorexa LIOK
https://m.edsoo.ru/ffOb1858
bubaunoreka [JOK
42 3aryxatomue konebanus. BeiHyKaeHHbIe Konebanus. Pezonanc hitps://m.edsoo.ru/ff0b20f0
43 MaremaTiuuecKuii ¥ Npy>KHHHBIN MasiTHUKH
44 Ypok-mccnenoBanne «3aBUCUMOCTH ITEPHOIa KOJIeOaHMiA OT Bbubnnorexa [JOK
JKECTKOCTH MPY>KUHBI U Macchl Tpy3a» https://m.edsoo.ru/ff0b197a
45 IIpeBpaiienue 3HepTUU MPU MEXAHUUECKUX KOJIEOaHUIX
46 JlabopatopHas paboTa «OmnpeneneHue 4acToThl U IIepUoIa bubnuoreka [TOK
KoJieOaHUH MPYKUHHOTO MasTHUKa) https://m.edsoo.ru/ffOblaec
47 JlabopatopHas pabota «[IpoBepka HE3aBHCUMOCTH IIEPHOIA Bubmmorexa [IOK
Koye0aHui Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl Tpy3a) https://m.edsoo.ru/ff0b197a
43 Mexannueckre BoJIHbL. CBOMCTBA MEXaHUYECKUX BOJIH. bubanoreka [JOK
[IpononpHBIE U TONIEPEYHBIC BOJTHEI https://m.edsoo.ru/ff0b2 1fe
49 Ypoxk-koHpepeHuus "MexaHHuECKHEe BOJIHBI B TBEPAOM Telle.
CeiicMuuecKkie BOJIHBI"
50 3Byk. Pacnpoctpanenue u oTpakeHue 3ByKa
51 Ypoxk-uccnenopanue "HabnrogeHue 3aBUCUMOCTH BEICOTHI 3BYKa OT
Y4acTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTAa TOHA. AKYCTHYECKHI pe30HaHC
53 Ypox-koHpepeHuus "YibTpa3ByK 1 HHOPA3BYK B IPUPOJIE U Bubnuorexa IIOK
TexHuke" https://m.edsoo.ru/ff0b23ca
54 IMoaroToBka K KOHTPOIBHOH paboTe 1o TeMe "3aKOHBI COXPAHEHHUS. Bubmmorexa [IOK
MexaHnueckue KojaeOaHus 1 BOJIHBI" https://m.edsoo.ru/ff0b25{0
55 KonTtponsHuas padora o reme "3aKOHBI COXpaHEHHSI.
Mexannueckue KoieOaHus U BOJTHBI"
56 ONeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHbIE BOJIHBI Bubauorexa IOK
https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 37IEKTPOMArHUTHBIX BOJH
53 Ypox-koHpepenuus "llIkana 31eKTpOMarHUTHBIX BOJIH. bubnnorexa [JOK

Hcnonb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBS3H"

https://m.edsoo.ru/ff0b2fe6




VYpok-uccnenoBanue "M3ydeHre CBONCTB 3JIEKTPOMArHUTHBIX BOJIH

Bbubaunorexa [TOK

> C TIOMOIIIbIO MOOMIILHOTO TeledoHa" https://m.edsoo.ru/ff0b2c6¢c

60 Pemienue 3amau Havonpezleneﬂne YacTOTHI U JITTHHBI
9JIEKTPOMArHUTHON BOJIHBI

61 3JICf(TpOM3.I‘HPITH3.§I mpupoza cBera. CKopocTs cBeTa. BomHoBEIE Bubmmorexa IIOK
CBOICTBa CBETa https://m.edsoo.ru/ff0b31d0

2 Hcrounuku ceera. [IpsiMmonuHeliHOe pacnpocTpaHeHUE CBETA. bubnnorexa [JOK
3armenus Connna u JIyHbI https://m.edsoo.ru/ff0b3658

63 3aKoH OTpakeHHUs cBeTa. 3epKaia. PemeHne 3aqay Ha MpUMeHEHNE Bubmmorexa IIOK
3aKOHa OTPaKEHHUS CBETa https://m.edsoo.ru/ff0b38c4

64 [Ipenominenue cBeta. 3aKOH MPENTOMIICHHS CBETA bubamorexa LIOK

https://m.edsoo.ru/ffOb3aea

65 ITonHoe BHyTpeHHEE OTpa)keHUe cBeTa. Mcnoap30BaHue NIOIHOTO bubnunorexa [JOK
BHYTPEHHETO OTPAKEHHUS B ONTHYECKUX CBETOBOAAX https://m.edsoo.ru/ff0b3c5c
JlabopatopHas pabota "VcciemoBanue 3aBUCUMOCTH yTiia

66 MIPEIOMIICHUS CBETOBOT'O JIy4a OT yIJIa ITaJCHHs Ha TPaHuIle
"Bo3yXx-cTeKi0""

67 Ypok-koudepenius "Vcnonbp30BaHie MOJHOIO BHYTPEHHETO
OTpaXXKEHHS: CBETOBO/IBI, ONTHKOBOJIIOKOHHAS CBA3B"

68 JIunzel. OnTudeckas cuia JIMH3bI bubamorexa [OK

https://m.edsoo.ru/ff0b3f2¢
. bubaroreka [TOK

69 ITocTpoeHue n300paxxeHUi B TMH3aX hitps://m.edsoo.ru/ffobddda

70 .Ha6opaTopf1asI pabota "OnpemineHHe (OKYCHOTO PACCTOSHUS U bubmuorexa [TOK
ONITHYECKOM CHIIBI coOOMparomel TUH3bI" https://m.edsoo.ru/ff0b4206

bubaroreka [TOK

71 Ypoxk-koHpepeHuus "Onruueckue JIMH30BbIe MPUOOPHI" hitps://m.edsoo.ru/ff0c0aTe

72 I'ma3 kak ontuveckasi cucrema. 3peHue Brbmorexa HOK

https://m.edsoo.ru/ff0b4684

73 Ypox-korpepenuus "edexrsl 3penns. Kak coxpanuts 3peHue”

74 Pasnosxxenne 6enoro csera B criekTp. OnbiTel HetoTona. CnioskeHue Bubmmorexa IIOK
CHEKTpaIbHBIX IBETOB. Jlucmepcus ceera https://m.edsoo.ru/ffOc0f4c
JlabopatopHas paboTa "OMBITHI IO pa3IoKeHUIO OEIOTO CBeTa B

75 cneKTII)) u ]I:OCHpII)/ISITI/IIO 1[BETa HpeIlMpeTOB TIPY UX HaOJIIOJICHNH Yepes3 bubamorexa LIOK
e p— https://m.edsoo.ru/ff0c0e2a

76 Ypok-npaktukyM "BoiHOBBIE CBOWMCTBA CBETA: AUCIIEPCHS,

uaTepdepentus u qudpaxmus"




Bbubaunorexa [TOK

77 OmwiTEl Pe3epdopaa u muranerapHast MOAETh aTOMa hitps://m.edsoo.ru/ff0c12a8
78 IToctynatsl bopa. Monens aroma bopa
79 Hcnyckanue u nornoueHue ceeta aromoM. KBantel. JIuHeiuateie Bbubnnorexa [JOK
CIEKTPHI https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukym "HabnroneHue criekTpoB UcIrycKaHus" bubamorexa LIOK
https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTD U €€ BUIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToOMHOTO siipa. Hykinonnas Moaens Bubmorexa HOK
https://m.edsoo.ru/ff0c18ac
83 PannoaxtuBHble peBpatieHus. M30tons bubmmorexa [OK
https://m.edsoo.ru/ff0clal4
84 Pewenue 3anau no teme: "PagnoakTuBHbIE IpeBpaIcHUS " bubmmorexa [IOK
https://m.edsoo.ru/ffOc1bda
85 Ilepuon nomypacnana
26 Ypok-koH(pepenus "PaaroakTHBHEIC U3IYICHUS B IPHPO/IE, Bubmmorexka [IOK
MEIMIIMHE, TeXHUKE" https://m.edsoo.ru/ff0c2126
Q7 SnepHble peaknuu. 3aKOHBI COXPAHEHHs 3apsII0BOIO M MaCCOBOTO bubnunorexa [JOK
yHcen https://m.edsoo.ru/ff0c1c58
88 OHeprus cBA3M aTOMHBIX sA1ep. CBsA3b MacChl U SHEPTHH bubamorexa LIOK
https://m.edsoo.ru/ff0c1d7a
89 Pemenne 3amau o teme "SnepHsie peakuun'
90 Peakuuu cunTesa u aenenus saep. Mcrounuku sneprun CosHIa U Bubnuorexa IIOK
3BE31 https://m.edsoo.ru/ff0c1e88
91 Ypoxk-koHpepenus "SAnepHas sHepreTuka. [eiicTBus
PaTMOaKTUBHBIX M3TTyYCHUH HA KHUBbIE OPTaHU3MBI"
9 [MoaroToBka K KOHTPOJIBHOI padoTe 1o TeMe "DIEeKTPOMAarHUTHOE Bubmmorexa [IOK
noJie. DIEKTPOMAarHUTHbIE BOIHBL. KBaHTOBBIE ABICHUA" https://m.edsoo.ru/ff0c223e
93 KonTtponsHas padora o reme "DIeKTpOMarHUTHOE TIOJIE.
DneKTpOMarHuTHEIE BOJHBL. KBaHTOBBIC sIBIIEHUS"
o4 [ToBTopenue, 0600meHue. JlabopatopHble paboThI IO KypCy bubnmnorexa [JOK
"Bzaumoneiicteue Tein" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, obo0meHne. PemeHne pacdeTHRIX 1 Ka4eCTBEHHBIX Bubmmorexa IIOK
3a1a4 no Teme "TermoBsie mporecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, obobmeHne. PemeHne pac4eTHRIX 1 Ka4eCTBEHHBIX Bubmmorexa IIOK

3amad no Teme "KII/] TemnoBsix nurarencii”

https://m.edsoo.ru/ff0c2a22




97 [ToBTOpenue, 06o0IIeHNe. PelieHre pacueTHBIX U Ka4eCTBEHHBIX | 0 bubnnorexa [JOK
3amad o Teme "KII/] anexrpoycraHoBOK" https://m.edsoo.ru/ff0c2b30
08 [ToBTopenue, o6o01eHue. JlabopaTopHbie paboThI IO KypCy | | bubnnorexa [JOK
"CaeToBble SIBICHUA" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, obobmenue. PaboTa ¢ Tekctamu mmo Teme "3aKOHBI Bbubnnorexa [JOK
99 1 0
COXpaHCeHHS B MEXaHHKE" https://m.edsoo.ru/ff0c2d6a
100 IToBTOpenue, obobmeHue. PaboTa ¢ Tekctamu mo teme "Konebanust | 0 bubaunorexa [JOK
Y BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, obobmenne. Pabota ¢ Tekctamu mmo Teme "CBETOBBIE | 0 Bbubnnorexa [JOK
sBIIeHUs" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, obobmenne. Pabota ¢ Tekcramu mmo Teme "KBaHtoBast | 0
U siiepHas ¢pu3nka'
OBIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 27







YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHHUKA

» ®usuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kinacc/ [lepsimkun .M., iBanos A.U.,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocBemienne»

» dusuka, 8 knacc/ [epwimkua A.B., O0mecTBo ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerienner»

» ®usmka, 9 xnacce/ [lepeimkun A.B., I'yrauk E.M., O0miecTBo ¢ orpaHU4eHHON

OTBETCTBEHHOCTHIO «JIPODAY»; AknimonepHoe obmectBo «M3natenscTBo «IIpocBemnieHue»

METOJUYECKHUE MATEPUAJIBI 1JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI 1 PECYPCBI CETH HHTEPHET
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