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IHHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO OOILIET0 0Opa3oBaHMs COCTABJIEHA HA OCHOBE
IOJIOKEHUH W TpeOoBaHMM K pe3yiabTaTaM OCBOEHHMs Ha 0a30BOM ypOBHE OCHOBHOM
oOpazoBarenbHON TIporpamMmbl, ipeactaBieHHbx B PI'OC OO0, a takxke ¢ yuéroMm deaeparbHOM
paboueii mporpammsl BocriuTanus u KoHuenimu npenogaBanus yueOHoro npeamera «Puznkay.

Coneprxanue nporpaMMsl 1o (pU3MKe HampaBiieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH OOYyYaroIUXcsd U OpraHM3alUI0 W3ydyeHHs (U3UKU Ha JesTelbHOCTHOM ocHoBe. B
nporpaMMme 1O (U3UKE YUUTBHIBAIOTCS BO3MOXKHOCTH Y4e€OHOro IpeAMeTa B pealu3aluu
tpeboBanuiit ®I'OC OOO Kk IUIAHUPYEeMBIM JIMYHOCTHBIM M METAlpeIMETHBIM pe3ybTaTaM
00y4eHHs, a TAaK)Ke MEXKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX y4eOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

IIporpamma mo ¢u3MKe yCTaHaBIMBAET paclpeleleHue ydyeOHOro marepuaiga IO rojiam
oOyyenus (mo KiaccaM), TMpeylaraeT MPUMEPHYIO IIOCIEJOBATEIbHOCTh H3YYEHHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOIO COJACPKAHUS U y4ETE BO3PACTHBIX 0COOEHHOCTEN
00y4aroIuxcs.

IIporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKA3aHUS METOAMUYECKON MOMOLIM YYUTEIIO B
co3llaHuH paboUeil MPOrpamMMEbl 10 Y4eOHOMY MTPEIMETY.

®uszuka SBISIETCd CUCTEMOOOPA3YIOIUM JUIsl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB,
MIOCKOJIbKY (PM3MYECKHE 3aKOHbI JIS)KaT B OCHOBE IPOLIECCOB M SBJICHUH, M3Yy4aeMbIX XUMHEH,
Ouosiorueil, acTpoHoMHed U (pu3MUecKoi reorpadueld, BHOCUT BKJIQJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHpa, NpPEIOCTaBIIsIeT Hauboyiee sICHbIE 00paslbpl NPUMEHEHUS HAy4yHOTO METOoJa
[IO3HAHUS, TO €CTh CIIOCO0A MOIYYEHHUSI TOCTOBEPHBIX 3HAHUI O MUpE.

OnHa U3 rHaBHBIX 3ajad (PU3MYECKOro OOpa3oBaHMs B CTPYKType oOLiero odpa3zoBaHUs
COCTOUT B (HOPMUPOBAHMM E€CTECTBEHHO-HAyYHOW TIPaMOTHOCTM W MHTEpeca K HayKe Yy
00yJaromuxcs.

WN3ydyenne ¢u3uku Ha 0a30BOM ypOBHE MpeANojaraeT OBJaJACHHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIUMH €CTECTBEHHO-HAYUYHYI0 TPAMOTHOCTD!

® HAy4YHO OOBSICHATH SIBJICHUS;

® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMS;

® UHTEpHpPETUPOBATh JAaHHbIE U HCIHOJb30BaTh HAay4HbIE JI0KA3aTEIbCTBA IS
MIOJIy4€HUs BBIBOJIOB.

Ilenn wu3ydyeHuss (PU3UKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OIpeNeNeHbl B
Konnenuuu npenogaBanus ydeOHoro mnpenmera «@Pusnka» B 00pa30BaTENIbHBIX OpPraHU3AIMAX
Poccuiickoit  @eneparuy, peaqu3yrlOIIMX OCHOBHBIE OOIIe00pa3oBaTeabHblE MHPOrPaMMBL,
yTBep)KI€HHON pemenueM Komnernn MunncrtepcrBa mnpocBemieHus Poccuiickon ®enepaunu
(mporoxon ot 3 nexadbps 2019 r. Ne [IK-48H).

Hean n3yvyenus pU3nKu:

e npuoOpeTeHHe MHTEpEca U CTPEMJICHUS 00YJaIOUINXCS K HAYYHOMY U3YyUEHHUIO IPUPOJIbI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH;
® Dpa3BUTHE TMPEJCTABICHUA O HAydHOM MeETOJle¢ TO3HaHUS U  (OPMHPOBAHUE
HCCIIEIOBATENBCKOIO OTHOIIEHHUS K OKPYXKAIOLIUM SIBICHUSM;

e (opMHUpOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3yuYeHHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHbBIX 3aKOHOB (DU3UKH;

e (opMHUpOBaHME NPEACTABICHUN O POIM (UMKU JUISL Pa3BUTHs APYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cepax Oyaymell npodeccnoHaIbHON
NEeSATEILHOCTH, CBSI3aHHOW ¢ (DM3WKOMW, MOATOTOBKA K JajJbHEUIIEMy OOYYCHHIO B 3TOM
HaIpaBIICHUH.
JloCTIKeHHe H3TUX IeJed nporpaMMel 1o (u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHMs 00eCIeUnBACTCS PEIICHHEM CIICAYIONINX 3a1a4:
e puoOpeTeHre 3HAaHUU O AWCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAaHMYECKHX, TEIIJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;
e pUOOPETCHNE YMEHHI ONUCHIBATH U OOBSICHATH (U3HUECKUE SIBIICHUS C UCTIOIb30BAHUEM
MOJTyYCHHBIX 3HAHHIA;
® OCBOCHHE METOJOB pCIICHUS MPOCTEHIINX pacu€THBIX 3aJad C HCIOJb30BAaHHEM
(bU3NYIECKUX MOJIETICH, TBOPUECKUX U MPAKTUKO-OPUECHTUPOBAHHBIX 3a]1a4;
® pa3BUTHE YMCHUU HAOIIIOJATh MPUPOIHBIC SIBICHUS U BBITIOJIHSATH OIBITHI, Ja0OpaTOPHBIC
paboThl M OSKCIEPUMEHTAILHBIC HWCCIICAOBAHHUS C HCIIOJIB30BAaHHEM HW3MEPHTEIBHBIX
puOOpoB;
® OCBOCHHE MPHUEMOB pabOThl ¢ HHPOpPMANUECH (QHU3MUECKOro COJIEpIKAHMS, BKIIOYAs
MHOOPMALIMIO O COBPEMEHHBIX JIOCTIDKEHUSAX (PHU3UKHA, aHAIM3 H KPUTHYIECKOE
OLICHUBaHHE MHPOPMALINH;
® 3HAKOMCTBO CO cepamMu MPOo(HeCCHOHATLHOU NIEATSIBHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIKECHHUSIX (PU3UUCCKON HAYKH.
Ha wuzyuenue ¢usuku (6a30BbIii YPOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS
otBoautcs 238 vacoB: B 7 kiacce — 68 yacoB (2 vaca B HezelN0), B 8 kiacce — 68 yacos (2 yaca B
HEJIEINI0), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEINIO).

[Ipennaraemslii B nmporpamMme no (Qu3MKe MepedeHb JTadopaTOPHBIX PaboOT U OMBITOB HOCHUT
pEKOMEHIaTebHBIN XapaKTep, YYUTEINb JellaeT BEIOOp MPOBeaeHUS 1a00paTOPHBIX PadOT U OIBITOB
C yu€TOM MHAMBUIYAIBHBIX OCOOCHHOCTEW O0YYarOIIUXCsl, CIUCKA IKCIIEPUMEHTAIBHBIX 3aJJaHUH,
MpeiaraeMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOTO PK3aMeHa 1Mo (hU3UKe.



COJEPKAHUE OBYYEHUSA
7 KJIACC

Pasznes 1. ®u3uka u € poJib B NO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o mpupoge. SIBieHus npuponbl. PU3MYECKUE SBIICHHS: MEXAHUYECKUE,
TEIUIOBbIC, AJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢Qusmueckux BenuuyuH. Dusnueckue MpuUOOPHL
[TorpemHocTs N3MepeHnid. MexayHapoaHas CUCTEMa €IMHUL.

Kak ¢u3uka um apyrue ecTecTBEHHbIE HAayKd H3ydaloT Npupony. EcTecTBeHHO-HAaydHBIN
METOJi TO3HAHUsA: HAOJIOJIEHHE, I[IOCTAHOBKA HAYYHOTO BOMPOCA, BBIIBMKEHUE THUIIOTE3,
9KCIIEPUMEHT 10 MPOBEPKE TUIoTe3, 00bsicHEHHe HabmoqaeMoro siBieHusd. Onucanue Gu3nIecKux
SIBJIEHUU C IIOMOILLIO MOJEJIEH.

Jemoncmpayuu.

1. Mexanunueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusmnueckue MpuOOPH U TPOIEAYypa MPSAMBIX HU3MEPEHHH aHaJOrOBBIM U LU(POBBIM

pUOOpPOM.

Jlabopamopuvie pabomsl u onsimol.

OmnpenerneHne EeHbI JeNIeHUS IKaIbl HK3MEPUTEIHHOTO pUodopa.
H3mepenne paccTOsTHUM.
N3mepenune o0bEMa )KUIKOCTH M TBEPIOTO Tea.
Omnpenenenre pa3smMepoB MaJIbIX TEl.
N3mepenne temmepaTypsl MpU IOMOIIM KUAKOCTHOTO TEPMOMETpPAa M JIaTYHKA
TEeMIIepaTypsbl.
6. IlpoBeneHue wuccieqoBaHUS IO NPOBEPKE THUIIOTE3bl: MNAIBHOCTh MOJNETAa MIApUKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIe, YeM OOJIbIle BBICOTA ITYCKA.

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBAa.

CrpoeHnue BeniecTBa: aTOMbl U MOJIEKYIIbI, X pa3Mepbl. OTNBITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEILECTBA.

s wh e

JIBrkeHne dacTuil BemiecTBa. CBsS3b CKOPOCTH JIBIDKEHHSI YaCTHII C TEMIIEpaTypoil.
bpoynoBckoe nBmwxkenue, auddys3us. BzaumomeicTBHE UACTHUIl BEIIECTBA: MPUTSDKEHHE U
OTTaJKHUBaHUE.

ArperatHple  COCTOSIHHS ~ BEIIECTBA: CTPOEHHE Ta30B, IKUAKOCTEH H  TBEPABIX
(KpECTaUTMYECKUX) Tel. B3amMOCBSI3b MEXIy CBOWCTBAMH BEIISCTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX U X aTOMHO-MOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOIBI.

Hemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO ABHKEHHS.

2. Hab6monenue nuddy3uu.

3. HabOmronenwe sBICHHH, OOBSCHSIIONUXCS TPHUTSHKECHUEM WM OTTAIKHBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopuvie padbomul u onvimol.

1. Omnenka nuamerpa aToMa METOJIOM PSJIOB (C HCTIOJIb30BaHUEM (hoTorpadmii).

2. OnbITHI IO HAOTIOJCHUIO TETJIOBOTO PACITUPEHUS Ta30B.

3. OmbIThI IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tell.



Mexanunyeckoe qBukeHue. PaBHOMepHOE U HepaBHOMepHOE ABMKeHHE. CkopocTh. CpeaHsis
CKOPOCTb IPU HEPABHOMEPHOM JBHKEHUH. Pacuér myTu u BpeMeHH JIBH>KECHHUSL.

SBnenune wuHepuuu. 3aKOH HWHepUuU. B3aumonelcTBHe Ten Kak MNpUYMHA H3MEHEHHS
CKOpOCTH JBIKeHUs Tell. Macca kak Mepa uHepTHocTu Tena. [lnmotHocth BemiecTBa. CBS3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA.

Cuna xak xapakTepucTuka B3aumozeiicTsus tena. Cuna ynpyroctu u 3akoH I'yka. M3mepenue
CWJIBI C TIOMOIILbIO IMHAMOMETpA. SIBJIEHUE TATOTEHUS U cuiia TsokecTd. Cuila TSKECTH Ha JAPYTrux
mnaHerax. Bec Ttema. HeBecomocts. CliokeHue CHJI, HANpaBICHHBIX 110 OJHOW MIPSIMOM.
PaBHopelicTBytomas cuii. Cuna Tpenusi. TpeHue CKoIbXeHUsI U TpeHHUe Mokosi. TpeHue B mpupoje
U TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro JBHKEHUS Tefa.
N3mepenune ckopocTy MPSIMOIMHEHHOTO ABHKEHUS.
Habnronenue siBieHUs] MHEPLIUU.
HaGroieHne n3MeHeHus1 CKOPOCTH TP B3aUMOJICHCTBUU TElL.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEI.
CrnosxeHue cull, HampaBJICHHBIX 110 OJHON MPSIMOH.
Jlabopamopuvie pabomsl u onsimol.
1. Omnpenenenue CKOPOCTH PABHOMEPHOIO JBIKCHHUS (IIapUKa B JKUJIKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OmpepneneHue CpeqHEHl CKOPOCTH CKOJBXEHHUS OpycKa WM IIapuKa IO HaKJIOHHOH
TIJIOCKOCTH.
3. Ompepenenue IOTHOCTH TBEPIOTO TENA.
4. OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh pacTsokeHus (medopmanuu) HpyKHHBI OT
MIPUIIOKEHHOMN CHITBI.
5. OMBITH, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHHMsI OT Beca Teila u
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

JaBnenue. CriocoObl YMEHBIICHHUS U YBENIWYEHUS naBieHus. J[aBneHue rasza. 3aBUCUMOCTH
JaBJIeHUs Ta3a oT 00bEMa, Temmneparypsl. [lepenada naBieHust TBEPIBIMU TEIAMH, KUJIKOCTIMH H
razamu. 3akoH [lackamsa. [lHeBMaTHdeckue MamIuHbBI. 3aBUCUMOCTH JABIEHUS KUIKOCTH OT
riyounsl. ['uapocratndeckuii mapagokce. CooOriaromuecs cocyabl. [ uapaBmudeckre MeXaHHu3MBbl.

Atmocdepa 3emnu u arMmocdepHoe naBieHue. [IpUYMHBI CYIIECTBOBAHMS BO3IYIIHOM
obonoukn 3emmu. OmnbiT Toppuuermmu. W3mepenne arMochepHOTO AaBJIeHHs. 3aBUCHUMOCTH
aTMOC(EepHOTo AaBJICHUSI OT BBHICOTHI HaJl ypoBHEM Mops. [Ipubopsl s u3mepenus arMochepHoro

ok ownE

JaBJIEHMUSL.
JleiicTBHE JKUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BrlTankuBaromias (apXumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.
Hemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUs ra3a OT TEMIEPATYPBHI.
[lepenaya naBneHus KUIKOCTHIO U TA30M.
Coobmarommecst CoCyIbl.
I'mppaBnnueckwmii mpecc.
[IposiBnenue nerictBus aTMOCc(hEepHOTO TaBICHHUS.
3aBUCHMOCTh BBITAJIKUBAIOIIEH CUITBI OT 00BhEMA MOTPYKEHHON YaCTH Tefa U MIIOTHOCTH
JKHJIKOCTH.

ok owdPE



7. PaBEHCTBO BBITAJKHBAIONIEH CHUJIBI BECY BHITECHEHHOM YKHIKOCTH.
8. VYcioBue miaaBaHus TeN: TIABAaHUE WIH MOTPYKEHUE TEJ B 3aBHCUMOCTH OT COOTHOLICHUS
IJIOTHOCTEH TeNa U JKUJKOCTH.

Jlabopamopuusie pabomot u onvimel.

1. HUccnenoBanue 3aBHCHUMOCTH Beca Tella B BOJE OT 00bEMA MOTrPY:KEHHOW B KHUAKOCTh

4acTH TeJla.

2. OmpepneneHue BBITAIKUBAIONICH CHIIBI, JEHCTBYIOIIEH HaA TeNno, MOTPYXKEHHOE B

KHUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTU BBITAJIIKMBAIOIICH CUJIBI, ACUCTBYIOIICH HA TENIO B KUAKOCTH,
OT MAacCCBHI TeJa.

4. OnbIThl, IEMOHCTPUPYIOLIUE 3aBHUCUMOCTb BBITAJIKMBAIOIIEH CHJIBIL, JEHCTBYIOIEH Ha
TEJO B KHUJAKOCTH, OT 00bEMA MOTpYKEHHOW B KHUAKOCTh YaCTH Tela U OT IUIOTHOCTHU
KUIKOCTH.

5. KonctpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU U OIpEAEIcHUE €&
Irpy30I0AbEMHOCTH.

Paznen S. Pabora u MOIIHOCTB. JHEPrus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocTeie MeXaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTb. IIpaBuio paBHOBecHs pblyara.
[Tpumenenne npaBuiIa paBHOBECHS pbldara K 0JI0Ky. «3o0i0Toe npaBuio» Mexanuku. KITJ{ mpocTeix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas v noreHuuanbHas sHeprus. lIpeBpainenue oHOro
BUJIa MEXaHUYECKOW SHEPTUU B APYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuuvie pabomot u onvimel.

1. Ompenenenue pabOThl CHJIBI TPEHHUS T[PU PABHOMEPHOM JIBWJKEHUM Tejla 10

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccrnenoBanue ycinoBHi paBHOBECHS pblyara.
3. Usmepenne KIIJ] HakIOHHOH MIOCKOCTH.

4. WV3yueHue 3aKOHA COXPaHEHUSI MEXAHUYECKOM SHEPTUU.
8 KJIACC

Pasnen 6. TenuioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO--KMHETHYECKON TEOPUHU CTpOEHHUs BelecTBa. Macca u
pa3Mepbl  aToMOB M MOJeKyid. ONbBIThI, TOATBEPXKIAIONINE  OCHOBHBIE  TOJIOKECHUS
MOJIEKYJISIPHO-KUHETHUECKOU TEOPHH.

Mopnenu TBEPIOro, KUAKOTO U Ta3000pa3HOTO COCTOSHUMN BemlecTBa. Kpucrammuyeckue u
amopdusie Tena. OOBICHEHHE CBONCTB ra3oB, KHIAKOCTEH M TBEPIBIX TET HA OCHOBE IMOJIOKECHUN
MOJICKYJIIPHO--KHHETHYeCKOW Teopur. (CMaymBaHWE€ W KaNWUISIPHBIE SIBJICHUA. |eIJIOBOE
pacUIMpeHHe U CKaTHUe.

Temneparypa. CBs3b Temmeparypbl €O CKOpPOCTBbIO TEIJIOBOTO JBWKEHUS YaCTHII.
Buytpennss sneprusi. CriocoObl M3MEHEHUs1 BHYTPEHHEH SHepruu: Temionepeaada U CoBEpIlIeHue
paboTel. Busl Temonepenayn: TMIOMpOBOAHOCTh, KOHBEKIINS, U3TYICHHE.

KonndecTtBo TemioTel. YenbHas TEIIOEMKOCTh BEIIECTBA. 1EIUIOOOMEH H  TEIIOBOE
paBHOBecHe. YpaBHeHHE TeruioBoro Oananca. [lnmaBieHwe W OTBEpAECBaHHE KPHUCTAUIMYECKUX
BEIIECTB. YJelbHas TemioTa TaBieHus. [lapooOpasoBanme wu KoHaeHcanusa. Mcmapenue.



Kunenue. VYnenpHas Teruiota mnapooOpa3oBaHHUS. 3aBUCHMOCTh TEMIIEPATypbl KHUIIEHUS OT
aTMOC(EepHOTO AaBICHHUS.
Brnaxnocts BO3ayXa.
DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHMSL.
[Ipunnuner  pabotel  TemioBbix aurarenerd KIIJ[ TerutoBoro nBurarens. TemsioBbie
JIBUTATEINIHM U 3aLNATA OKPYKAIOIIEN CPELBI.
3aKOH COXpaHEHUS U MPEBPAIICHHUS SHEPTUH B TEIUIOBBIX MPOIECccax.
Jemoncmpavyuu.
Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue nuddysum.
HaGumroienue SBICHUI CMAYUBAHMS U KAMMJUTSIPHBIX SBJICHUIA.
Hab6mronenue TeniaoBoro pacuimpeHus Tel.
N3menenune naBieHus ra3a mpu K3MEHEHHH 00bEMa M HArpEBaHUM WJTH OXJIAXKICHHH.
[TpaBwiia u3MepeHus TeMIIepaTypshl.
Bupael Terionepenayu.
Oxtaxk/IeHre Mpu COBEPIICHUU PaOOTHI.
HarpeBanue npu coBepiieHur paboThl BHEITHUMH CHIIAMH.
. CpaBHEHUE TEIUTOEMKOCTEH PA3IMYHBIX BEIICCTB.
. HaOmroenue KumeHusi.
. Habmroienue moctostHCTBa TeMIIEpaTyphl MPH TIaBICHUU.
13. Mozaeny TemI0OBhIX IBUTATEIEH.
Jlabopamopuvie pabomsl u onsimol.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.

CoNaRrLDdDPE

e
N = O

OnbITH IO BRIPALIMBAaHHUIO KPUCTAIUIOB IIOBAPEHHON COJIM WM caxapa.
OnbIThl 0 HAOTIOIEHUIO TEIVIOBOTO PACHIMPEHMSI Fa30B, )KUKOCTEH U TBEPIBIX TEI.
Ompezenienne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
OnbIThI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb JaBJIEHMsSI BO3AyXa OT €ro o0béma Hu
HarpeBaHUs WIN OXJIAXKICHHS.
6. IlpoBepka TruMOTE3bl JIMHEHHON 3aBUCUMOCTH JUIMHBI CTOJOMKAa JKUAKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIlepaTypsbl.
7. HaOnroneHue W3MEHEHMs BHYTPEHHEH HSHEprHM Teja B pe3ylbTare TeIulonepenayu |
paboThI BHEIIHUX CHUII.
8. MHccrnenoBanue sBICHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U ropsiueil BObI.
9. OmnpeneneHne KOJIUIECTBA TETUIOTHI, TIOJIYYEHHOTO BOJOW MPH TEIJIOOOMEHE C HarpeThiM
METAITNYECKUM LIUITUHAPOM.
10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mporecca UCIapeHusl.
12. OnpeneneHre OTHOCUTENLHOM BIAKHOCTH BO3TyXa.
13. Onpenenenne yaenbHOM TETUIOTHI IJIABICHUS JIb/IA.
Pa3nesa 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.
Onexrpuszauus Ten. JIBa poga 3JIEeKTpUUECKUX 3apsAaoB. BzanMonelicTBue 3apsyKEHHBIX TeEIl.
3akon KynoHa (3aBHCHMOCTb CHJIBI B3aUMOJIEUCTBUS 3apsHKEHHBIX TEJ OT BEJIUYMHBI 3apsiioB U
pacCcTOSHUS MEXY TeJIaMu).

aprwhE

3J'ICKTpI/ILICCKOC ITOJIC. HaHpH)KéHHOCTB QJICKTPHUYICCKOI'0 TI0JIA. HpI/IHI_II/IH Cynepno3numuunu
QJICKTPHUYCCKUX moJiei (Ha Kau€CTBECHHOM ypOBHC).



Hocurenu >nekTpuyeckux 3apsaioB. JJIEMEHTApHbBINA dJIEKTpUYecKuil 3apsa. CTpoeHue aroMa.
[IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SIIEKTPUUECKOTO 3apsiia.

DNEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBaHUS d3JEKTPUYECKOro TokKa. McTouHHMKH
MOCTOSIHHOTO TOKa. JIeHCTBHSI SJEKTPUYECKOrOo TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUHN TOK B )KMIKOCTAX U razax.

Onextpuueckas uenb. Cuna TOKa. OlleKTpuueckoe HanpsbkeHue. ComnpoTuBIEHHE
MPOBOJIHUKA. YJIETbHOE CONPOTHUBJICHHE BemiecTBa. 3akoH Oma g ydacTka IIenu.
[TocnenoBarenbHOE U apajUIeIbHOE COCTMHEHUE MMPOBOTHUKOB.

PaboTa 1 MOIIHOCTE 2JIeKTpHUecKoro Toka. 3akoH Jlkoyns—JIeHna. DnekTpuueckue menu u
MOTPEOUTENH IEKTPUIECKOH 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

IlocTosiHHBIE MarHuThl. B3auMoOAeHCTBHE MNOCTOSHHBIX MarHMTOB. MarHmTHOE IIOJIC.
MaruauTHOe noJsie 3eMJId U €ro 3Ha4eHue sl xKU3HU Ha 3emiie. OnwIT Dpcrena. MarHutHoe moie
3JIEKTpUYECKOro Toka. [I[pumMeHeHne 3IeKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUTATEIb MMOCTOSSHHOTO TOKa. Vcrionbp30BaHue 3JEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbrtet @Papanes. SBneHue  sneKTpoMarHuTHOM — uHaykuuu. [lpaBuno  Jlenua.
Onektporenepatop. CrmocoObl TMONYyYEeHUS OJICKTPUUECKOH HHEPruH. DIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJeKTpu3anus Tell.
JIBa poja 3JIEKTPUUYECKUX 3apsiIOB M B3aUMOJIEHCTBUE 3apsHKEHHBIX TEl.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.
DnexTpocTaTuuecKas HHAYKIHS.
3aKOH COXpaHEHUsI JICKTPUUYECKUX 3aPsI0B.
[IpoBOTHUKY W TUBIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUYECKOTO MO,
W cTOUYHUKH TOCTOSSHHOTI'O TOKA.
JlelicTBUS 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUUECKUH TOK B JKHIKOCTH.
. I"'a30BBbIi1 pazps.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3mepenue 3eKTpuyecKoro HanpsKEHNs BOJIbTMETPOM.
. Peoctat u marazuH conpoTHBIICHUM.
. B3anMoelicTBue MOCTOSHHBIX MarHUTOB.
. MopaenupoBanre HEBO3MOKHOCTH Pa3/ICJICHHS TIOTI0COB MarHUTa.
. MozaenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
. OneIT Opcrena.
. MarauTHO€ 1oJie TOKa. DJIEKTPOMarHur.
. [lelicTBME€ MAarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM.
. DIIEKTPOJBUTATENb OCTOSHHOTO TOKA.
. UccnepoBanue siBIeHUs 371€KTPOMAarHUTHOM MHIYKIUH.
. OnbiTel @apajes.
. 3aBUCHMOCTH HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBUN €0 BO3SHUKHOBEHHS.
25. DeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomol u onvimol.
1. OnbiThl IO HAOJIOICHUIO YJIEKTPU3AIUH TEJI MHIYKIIUEH U TIPH COPUKOCHOBEHUH.

CoNORrODdPE

MNONNNNNNRPRERRRRRRR R
B WNRPOOWOMNOUDNWNIEREO



HccnenoBanue neicTBUS JIEKTPUUYECKOTO MOJIS HA IPOBOJIHUKH U JUDJIEKTPUKH.

COopka 1 mpoBepKa padOThI TIEKTPHUECKOH IIETH MOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HAMPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIIYILETO Yepe3 Pe3UCTOp, OT CONPOTUBICHUS

pe3ucTopa 1 HalpsLKEHUSI Ha PEe3UCTOPeE.

7. OMbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COMPOTUBIICHHS ITPOBOIHUKA
OT €ro JJIMHBI, TUIOUIa/Id TONEPEYHOT0 CEUeHUs U MaTepHuaia.

8. IlpoBepka mpaBuiia CIOXEHHS HANPSHKEHUH MPU MOCIEAOBATEIHHOM COCAMHEHHH IBYX
PE3UCTOPOB.

9. Tlpomepka mpaBuia JUIsi CHITBI TOKA TPU NapauIeTbHOM COSTUHEHUH PE3UCTOPOB.

10. Onpenenenue paboOThI INEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHne MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIICTISIEMOM Ha PE3UCTOpE.

ok wm

12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIOUKy, OT HANpsOKEHUS Ha
HEM.

13. Onpenenenue KIIJI nHarpeBaTens.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MAarHUTOB.

15. I3yyeHre MarHuTHOTO TIOJSl TOCTOSHHBIX MAarHUTOB TIPH WX OOBEIWHEHUU U
pa3leIeHuN.

16. UccnenoBanue neCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUSL KaTyIIKH C TOKOM H
MAarHuTa OT CHJIbl TOKA U HAlIPaBJICHUS TOKA B KaTYIIIKE.

18. N3yueHwue neiCTBUS MATHUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM.

19. KoncTpyupoBanue u u3yuyeHue paboThl SIEKTPOABUTATENS.

20. Nzmepenue KII/] anekTponBuraTenbHOM YCTAaHOBKH.

21. OmBITBI 1O HWCCICIOBAHUIO SIBJICHUS OSJCKTPOMArHUTHOW WHAYKIHUU: HCCIICIOBAHUE
W3MEHEHUH 3HAYEHUS U HAPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe aBMkeHHe. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTD
MEXaHUYECKOro  JBWKEHUsA. PaBHOMepHOe mnpsMoauHeNHHOe IBWKeHHWEe. HepaBHOMepHOE
NpsAMOJUHENHOE nBWKeHue. CpeaHsas M MIHOBEHHAs CKOPOCTh Tella IPU HEPAaBHOMEPHOM
JBHKCHHH.

VYckopenue. PaBHOyckopeHHOE TpsiMosinHEHOe ABmxkeHue. CBoOoaHoe majaeHue. OMbBITHI
lNanunes.

PaBHOMepHOE nBHXKEHHME MO OKpyXHOCTU. Ilepmon m uactota obOpamieHus. JluneliHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHE.

[IepBbiit 3axkoH Hprotona. Btopoit 3akon Herotona. Tperuit 3akoH Herorona. IIpuHnmn
CYIIEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuina TpeHHUs: CHJIa TPEHUSI CKOJIBKEHUS, CHJIa TPEHUSI TIOKOS,
JIpYrue BUJbI TPEHUS.

Cuna TSOKECTH W 3aKOH BCEMHPHOTO TSTOTEHHsS. YCKOpEHHE CBOOOJHOTO MaJCHHUS.
JiBmxenue mianet Bokpyr Connua. [lepBas kocmuueckas ckopocTs. HeBecoMocTh U eperpysku.

PaBHOBecue MaTepuanbHOM TOuku. AOGCOMOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena C
3aKpEIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TshkecTw.



Nmnynbee Tena. M3Menenue wumnyibca. MMmynbc Cuibl. 3aKOH COXPaHEHUs] WMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass pabota ¥ MOIIHOCTh. Pabora cui TspkecTH, ynpyroctd, TpeHus. CBs3b

SHEPrUu

u pa6OTI)I. HOTGHHI/IaJ'IBHaH OHEprusa TCja, IOAHATOr0O HaJ IIOBEPXHOCTBIO 3CMIIH.

[ToTenuuanpHas 3Heprusi ckatoil npyxuHbel. Kunernueckas sHeprusi. TeopemMa 0 KHHETHYECKOM
SHEpruu. 3aKOH COXPAHEHUS MEXaHUYECKON IHEPTHUU.

Jemoncmpayuu.

1. HaOnropeHue MEXaHMYECKOIO ABMKEHMSI TeJla OTHOCUTENIBHO PAa3HbIX TeJl OTCUETA.

2. CpaBHeHME IyTell M TpPaeKTOpUN IBMIKEHHMS OJHOTO M TOTO K€ Tejla OTHOCUTEIIBHO
pa3HbIX TEJl OTCYETA.

3. H3mepeHune cKOPOCTH U YCKOPEHUS MPSMOIHMHEHHOTO ABHKEHHUS.

4. W ccnenoBanue NPU3HAKOB PABHOYCKOPEHHOTO JABMKEHHUS.

5. HabmroneHue ABUXKEHMs Tella IO OKPYKHOCTH.

6. HabOmogenne MexaHMUYECKUX SIBJICHUH, NMPOUCXOAAUINX B cucTeMe OTcuéra «Temexkar
IIp1 €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUHM OTHOCUTEJIBHO KaOMHETa (PU3HUKH.

7. 3aBHCHMOCTb YCKOPEHHS Teja OT Macchl Teja U AeHCTBYIOLIEH Ha HErO CHUJIBL.

8. HabmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TE.

9. H3meHneHwue Beca Tena MpHU yCKOPEHHOM JBMKEHUH.

10. [Tepenaya uMITyIbCca MpH B3aMMOICHCTBHH TEIL.

11. IIpeoOpa3oBaHus 3HEPTUM NIPH B3aUMOAECHCTBUHU Tell.

12. CoxpaHeHue UMITyIbCa IPU HEYIPYTOM B3aMMOAECHCTBUM.

13. Coxpanenue UMITyIbCa P a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGnroenne peakTHBHOTO JIBUKCHUSI.

15. CoxpaHeHue MeXaHUYECKON 3HEPrUH ITPU CBOOOTHOM Ia/IeHUH.

16. CoxpaHeHue MeXaHUYECKON SHEPTUM NPH JBHXKEHUH TeJla M0 IeHCTBUEM NPY>KUHBI.

Jlabopamopuvie pabomsl u onsimol.

1.

0

10.

11.

KonctpynpoBanue TpakTta [jsi pa3roHa W JalbHEWUIET0 PAaBHOMEPHOTO JABUKEHUS
HIApUKA WU TEJIEKKH.

OmnpeneneHrue cpeaHel CKOPOCTH CKOJBXKEHUs Opycka WM ABUKEHHS MIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHre YCKOpPEHMs] Tela HpPU PABHOYCKOPEHHOM JBM)KEHHHM I0 HaKIOHHOM
MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTU MYTH OT BPEMEHH NPU PABHOYCKOPEHHOM JBIKEHUH 0e3
Ha4aJIbHOW CKOPOCTH.

[IpoBepka runoTessl: €ciy NpyU PaBHOYCKOPEHHOM JBM)KEHHUU 0€3 HayallbHON CKOPOCTH
IYTH OTHOCSITCS KaK Psii HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXKEHHUS OT CHJIBI HOPMAalIbHOTO
JTaBJICHHUS.

Onpenenenne kodhhUIMeHTa TPEHUS CKOIBKEHHSL.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTBI CHJIBI TPEHUS TIPH PABHOMEPHOM JBMKEHUU Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre paObOTHl CUJBI YINPYrOCTH TpHU TOIBEME Tpy3a C HCIOJIb30BAHHEM
HEMOJIBIYKHOTO U MOIBIXKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUS SHEPTUH.



Pazgen 9. Mexanuveckue KoJie0aHusi M BOJHBI.

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTHKH KoOJeOaHW: IMepuoj, 4YacToTa,
amIMTyna.  MareMaTHyeckuii W IPYKUHHBIA MadATHUKU. [IpeBpamieHue »sHeprum 1npu
KoJ1e0aTenbHOM JIBUKECHUU.

3aryxatomue kojeOaHus. BeiHyxIeHHble kosieOaHusa. Pe3onanc. MexaHundeckue BOJIHBI.
CpoilicTBa MexaHM4ecKUX BOJIH. [Ipo/1osibHBIE U NTONIEpEeYHbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCThH €€
pacnpocTpaHeHusi. MexaHUu4eCKre BOJIHBI B TBEPAOM TeJIE, CEICMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Jemoncmpayuu.

Habnronenune xonebanuii Tes moJ 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGntoneHune BbIHYXA€HHBIX KOJeOaHUI U pe30HaHca.

Pacnipoctpanenue npooibHbIX U ONEPEUHBIX BOJIH (Ha MOJEIIN).

Habntonenne 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopuuvie pabomot u onvimel.

1. OnpeneneHue 4acTOThI U MEepHOA KOIeOaHUNH MaTeMaTHYECKOI0 MasiTHUKA.

2. OmpeneneHne 4acTOThHI U Iepruo/a KojaeOaHid MPY>KHHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBHCHMOCTH TepHOJa KOJEOaHMH MOJBEIIEHHOTO K HHUTH Tpy3a OT

ok wpdE

JJINHBI HUTH.
4, HccnenoBanue 3aBUCHUMOCTHU nepuoaa KoJIeOaHHI NPy KUHHOTO MasgTHHKA OT MacCChl

rpysa.
5. TIpoBepka HE3aBHCHMOCTH Ieprojia KoiueOaHUH rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.

6. OmnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh MEpHOJa KoJeOaHUN MPY>KUHHOTO MasTHUKA

OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

7. VI3mepeHue yckopeHusi CBOOOJIHOTO Ma/IeHuUs.

Pa3nesa 10. D1eKTpOMAarHuTHOE MOJIE M JICKTPOMATHUTHbBIC BOJIHBI.

DNEeKTPOMarHuTHOE MoJje. DIeKTPOMarHUTHbIE BOMHBL. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH.
[Ikana 3neKTpOMarHUTHBIX BOJIH. VcIioIb30BaHNE JIEKTPOMAarHUTHBIX BOJIH /71l COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 3MEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomsl u onsimol.

1. M3yueHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIBEHOTO TeledoHa.

Pa3zpnen 11. CBeTroBbIe AIBJICHUS.

JlyueBas mognenb cBera. Mcrounuwku cBera. [IpsmosimHENHOE pacnpoCTpaHEHHE CBETA.
3atmenus Connua u JIynel. Otpaxenune ceera. [1nockoe 3epkano. 3aKOH OTpa)KEHUs CBETA.

[Ipenomiienne cBera. 3akoH npenomiieHus cBera. [losHOe BHyTpeHHEe OTpaKeHHME CBETA.
Hcnonbs3oBanue MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONITHUYECKUX CBETOBOJIAX.

Jlunza. Xon mydeit B muH3e. OnTudeckas cuctema (horoanmnapara, MUKPOCKOTIA U TEJIECKOTIIA.
I'na3 kak ontuyeckas cucreMa. biM3opykocTh U AaTbHO30PKOCTb.

Pasznoxxenue Genoro cera B cnekTp. OmnbiTel HptoToHA. CllOKEHHE CTIEKTPATBHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.



[IpsamonuHeiHOE pacipOCTpaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonrydenne n300pakeHuii B TIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTUYeCKUN CBETOBOI.

Xon ydeit B cobuparoieit TuH3e.

XoJ J1y4ei B pacCeuBaroIel JIUH3E.

[Tonydenue n300pakeHuii ¢ TOMOIIbIO JINH3.

[Tpunnun neiicTBus goroanmnapara, MUKPOCKONA U TEJIECKOIIA.

10 Monens rnasa.

11. Pa3noxenne OEIOro CBETa B CIIEKTP.

12. Tlony4yenue 6esoro cBeTa Mpu CI0KEHUU CBETa Pa3HbBIX LBETOB.
Jlabopamopnusie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIila OTPaKEHUSI CBETOBOI'O JIyda OT yIJla IaJeHus.
2. VI3yueHue XapakTEepHUCTUK U300pKEHUS MPEIMETA B ITIOCKOM 3epKajle.

CoNaORrLDdE

3. HccnenoBanue 3aBHCHMOCTH YIJla MPETOMIICHUS CBETOBOIO Jy4ya OT yria maJieHus Ha
IpaHUIE «BO3yX—CTEKIIO.

[Tonyuenue n300paskeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne (HOKYCHOTO PACCTOSIHHS i ONTHYECKOHN CHITBI COOMPAIOIIEH JTNH3HI.

OnBITHI 1O Pa3JIoKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpIThl 1O BOCHIPUATHIO IIBETa NPEIMETOB MPU HMX HAONIOJACHUU Yepe3 IBETOBBIC
GUIBTPHL

Pa3nen 12. KBanToBble siBJIeHUS.

OmnseiTel Pe3epdopaa u mnanerapHas monenb aroma. Mogens aroma bopa. Mcmyckanue u
norjouieHne ceera atoMoM. KBauTel. JInHeiuaTbie CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oera- W ramma-m3nydeHus. CTpOCHHE aTOMHOIO sJIpa.
Hyknonnas Mopxens aromHoro sapa. HM3orombsl. PannoaktuBHbBIE mnpeBpamieHusa. l[lepuon
noyypacnaaa aTOMHBIX siZIep.

SAnepHble peakuuu. 3aKOHBI COXpPAHEHHUs 3apsSA0BOTO M MAacCOBOTO YHUCEN. DHEPTUsl CBSA3M
aTOMHBIX simep. CBs3b Macchl U SHeprun. Peakiuu cuHTe3a U aeneHus saep. VICTOYHUKK sHEpruu
ConHua u 3B€37.

No ok

SnepHas sHepreTHka. JleficTBUS paMOaKTUBHBIX U3Ty4E€HUI Ha )KUBbIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTpbl H3ITy4eHHS U TIOTJIOIICHHMS.

CriexTpbl pa3IMYHbIX T'a30B.

Cnektp Bonopoza.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabora cuérurka HOHU3UPYIONMUX U3TYICHUH.

Perucrparnus u3mydeHus IPAUPOTHBIX MUHEPAIOB M MTPOJIYKTOB.

Jlaﬁopamopnbw padomout u onvimol.

1. HaOGmroneHue CIIOMIHBIX M TMHEWYAThIX CIIEKTPOB U3ITyUESHHUS.

2. HWccnemoBaHne TPEKOB: HM3MEPEHHWE DSHEPTHHM YACTHUIBI 110 TOPMO3HOMY TyTH (I10
dotorpadusam).

3. U3mepeHue paaroakTUBHOTO (OHA.

IToBTOpPHTE/IBLHO-000011IAK0 LN MOLYIb.

ok wbnE



[ToBTOpHTENBHO--0000IAIOIINI MOTYJIb MPEIHA3HAYCH NJIsi CUCTEMAaTHU3aIllid U 0000IIeHUS
MPEIMETHOTO COJIEPKAHUS M OIBITa JACITETbHOCTH, MPHOOPETEHHOTO MPU M3yYEHUH BCEro Kypca
(bu3MKKM, a TaKXKe IS MMOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy Mo (u3uke st
oOy4Jaronuxcs, BEIOPaBIIUX 3TOT YUYECOHBIN MMPEMET.

[Ipn m3yuyeHuu JAHHOTO MOAYJSI PeaTu3yrTCs] U CUCTEMATU3UPYIOTCS BUJIBI IE€ATEIbHOCTH,
Ha OCHOBE KOTOPBIX O0ECTICUNBACTCS JOCTHIKEHHUE TIPESIMETHBIX U METAPEAMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB 00y4eHHs, (GOPMUPYETCS €CTECTBEHHOHAYYHAss T'PAMOTHOCTh: OCBOCHHE HAYYHBIX
METOJIOB HCCIICZIOBAHUS SBJIIGHUH NPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHUSMH OOBSCHSTDH
(busnueckre sBICHUS, MPUMEHSS MOJIyYeHHBIC 3HAHUsI, pEIIaTh 3a/1a4k, B TOM YHCIIE Ka4eCTBEHHbIE
Y DKCIIEPUMECHTAIbHBIE.

[MpuHIMIMATEHO NEATETBPHOCTHBIA XapaKTep JAHHOTO pa3jelia peaau3yercs 3a CU€T TOro,
YTO 00yUaroIUecs BBIMOIHSIIOT 331aHUs, B KOTOPBIX UM MpeJiaracTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUU PACIO3HABATh U HAYYHO OOBACHATH (PM3UYECKUE SIBICHUS B
OKpY>Karolle NpUpOJIe U MOBCEAHEBHON JKU3HH;

WCIOJIb30BaTh HAyYHBIC METOJBI HCCIICIOBAHUS (PU3NYCCKUX SIBICHUH, B TOM YHUCIE IS
MIPOBEPKHU THIIOTE3 U TOTYYCHHS TEOPETUUYECKUX BBHIBOJIOB;

OOBSICHSITh Hay4HbIE OCHOBBI HauOoJiee BAKHBIX JOCTHIKEHHUH COBPEMEHHBIX TEXHOJOTHH,
HaIpuMep, MPAKTUICCKOTO HCIIOIB30BAHMS PA3IMYHBIX MCTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA
MIPEBPAIICHIS B COXPAHCHHSI BCEX M3BECTHBIX BUOB YHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3ydenue ¢pu3nuky Ha ypOBHE OCHOBHOI'O 00IIero 00pa30BaHUs HAMpPaBICHO HA JOCTH)KEHUE

JUYHOCTHBIX, METAIIPEIMETHBIX U NMPEAMETHBIX 00pa30BaTeNbHbIX PE3yIbTATOB.

B pesymbrare wusydeHus QUMK Ha YpOBHE OCHOBHOTO 00mEero oOpa3oBaHus Yy
oOyuatoierocst 0yayT chopMUPOBAHBI CIEAYIONTUE TINIYHOCTHBIC PE3yIbTAThl B YaCTH:

e 1) naTpuoOTHYECKOr0 BOCIIUTAHUS:

® - TPOSIBIIEHUE MHTEpPECAa K MCTOPUM M COBPEMEHHOMY COCTOSHHUIO POCCHIMCKON (DU3NYECKOi
HaAyKH;

® - [ICHHOCTHOE OTHOIICHHE K JTOCTHKEHUSM POCCHUICKUX YUEHBIX --(DU3HUKOB;

e 2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

® - TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAUYMMBIX U STHYECKHX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM TPUMEHEHUEM JTOCTHKCHUN (DU3HKH;

® - 0CO3HaHHE BaXHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B AEITEILHOCTU YYEHOTO;

e 3)3cTeTHYecKOro BOCIMTAHMSI:

® - BOCIPHATHE ICTETUYECKUX KayecTB (M3MUECKONH HayKu: €€ TapMOHHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

® - OCO3HaHHWE IICHHOCTH (U3UYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTa IIO3HAHHS MUpA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BayKHEHIIIEH COCTABISAIONIEH KYIbTYpHI,

® - pa3BUTHE HAYYHOMH JIF0O03HATEILHOCTH, MHTEPECA K UCCIIEIOBATEIbCKOM 1eATeIbHOCTH;

¢ 5) popMupoBaHuUsi KYJbTYPHI 310POBbS U IMOLMOHAIBLHOIO 0JIATOMOJIY YU :

e - OCO3HAHME IEHHOCTH 0e30macHOro o0pas3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE,
BaXHOCTHU IpaBuJI 0€30MacHOr0 MOBEJIEHUSI Ha TPAHCIOPTE, HAa JOPOrax, ¢ INEKTPUUECKUM U
TEIUIOBBIM 00OPYI0OBaHUEM B IOMAIIHUX YCIOBHUSAX;

e - chOpMUPOBAHHOCTH HaBBIKa pedIEKCHU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke
IpaBa y IPyroro 4eioBeKa,;

e 6) TPYZ0BOIO BOCIINTAHMA:

® - AKTUBHOE YYacTHE B PEIICHWH TNPAKTHYECKUX 33a1a4 (B paMKax CEMbH, 00pa3oBaTeIbHOMH
OpTraHu3aIfy, TOPoa, Kpasi) TEXHOJIOTHYECKON U COIMATbHON HANIPABIEHHOCTH, TPEOYIOMINX B
TOM YHUCIIC U QPU3HUYECKUX 3HAHHIA,

® - UHTEpeC K MPAKTUUYECKOMY U3YUEHHIO MPOodecCHil, CBI3aHHBIX ¢ (PU3UKOM;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUS:

e - OpuUCHTANMs HAa TpPUMEHEHWE (U3NYCCKUX 3HAHWW IS pelmeHWS 3aaad B 00JIacTH
OKpYKarollel cpe/ibl, TUIAHUPOBAHUS TIOCTYNKOB M OLIEHKH MX BO3MOXKHBIX MOCIEICTBUHN IS
OKpY’Kalollen cpebl;

® - 0CO3HaHHWE T00ATBHOrO XapaKTepa SKOJOTHIECKHUX POOJIeM U MyTel HX pelieHus;

e 8)amanTanuM K U3MEHSIOIIUMCS YCJIOBHSIM COIUATBLHON U MPUPOIHOI Cpelbl:

e - OTPeOHOCTH BO B3aUMO/ICHCTBUY MPH BBITIOJHESHUH HUCCIICIOBAaHUI U MPOESKTOB (HYU3HUSCKOM
HATPaBIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHHSIM JIPYTHX;

® - IIOBBINICHHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHICCKYIO IS TeILHOCTD;,

® - MOTPeOHOCTH B (POPMUPOBAHUHN HOBBIX 3HAHUH, B TOM YHCIIC (OPMYITUPOBATH HJICH, TIOHATHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

® - 0CO3HaHUE AEPUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEHN B 001acTH (PU3HKH;



® - [IJJAHUPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

® - CTPCMIJICHUC AHAJIM3UPOBATH U BBIABJIATL B3aMMOCBA3U NPUPOIBLI, OGH.[@CTBa 1 3KOHOMHMKH, B
TOM 4YHCJIC C UCIIOJIb30BaAHHUEM (1)I/I3I/I‘ICCKI/IX 3HaHPII>i;

e - OICHKA CBOMX JCHUCTBUH C Y4ETOM BIMSHHA Ha OKDPYXKAIOUIYI0 Cpely, BO3MOKHBIX
1J100aJ1bHBIX TOCIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHs IporpaMMsl Mo (PU3UKE Ha YPOBHE OCHOBHOI'O 0011Iero 00pa3oBaHus
y oOyuatomerocss Oynyr chopMupoBaHbl MeTanpeAMeTHbIe Pe3yJabTaThl, BKIIOYAIOIIIE
[I03HABATEIIbHBIE YHUBEPCAJIbHBIE Yy4eOHBbIE JECHCTBHS, KOMMYHHKAaTUBHBIE YHHMBEpPCAIbHbBIC
yueOHbIE JeHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIE yueOHbIE ACHCTBUSI.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3oBble Jornyeckne aeMCTBUSA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA O0BEKTOB (SIBICHHN );
YCTaHABIIMBATH CYIICCTBEHHBIN MPU3HAK KJIACCHU(UKAIIMHA, OCHOBAHUS I O0OOIICHUS U
CpaBHECHUS,

BBIABJIITH 3aKOHOMCPHOCTH W IMPOTHUBOPCUUA B paCcCMaTPUBACMBIX q)aKTaX, JaHHBbIX H
Ha6J'IIO[[€HI/IﬂX, OTHOCAIIUXCA K (bH?;I/I‘-IeCKI/IM SABJICHUAM,

BBIABJIATh TMPUYUHHO--CIICACTBCHHBIC CBA3W IIPpU HU3Y4YCHHUUN (1)I/I3I/I‘~I€CKI/IX SIBJICHUN |
NPOILIECCOB, [eNaTh BBIBOJBI C HCIOJNB30BAaHUEM JEIyKTUBHBIX W HMHIYKTHBHBIX
YMO3aKIIIOYEeHHH, BBIABUIATh TUTIOTE3HI O B3aUMOCBSA3AX (PU3NYECKUX BEITUYUH;
CaMOCTOSITEJILHO BBIOMpATh CIOCOO pelieHust yueOHON (u3ndyecKoi 3anauu (CpaBHEHUE
HECKOJIbKUX BapUaHTOB pELIEHHs, BBHIOOp Hauboyiee TMOAXOJAIEI0 C Y4YETOM
CaMOCTOSITENILHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoparelbCcKue AeiCTBUS.

HCII0JIK30BaTh BOMPOCHI KaK UCCIIEI0BATENLCKIUI HHCTPYMEHT MTO3HAHMUS;

MPOBOAMTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OMBIT, HECIOXKHBIN (hHU3HUECKHA
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NUECKOTO SBJICHHUS;

OLICHHBAaTh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh HMH(OpMAIHIO, TOTYYECHHYIO B XOJe
WCCTIEOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOATENbHO (OPMYITUPOBATH 0OOOIIEHHUS U BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0JICHUS, OTIBITA, UCCIICIOBAHMS;

MMPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (U3MUECKUX IPOIIECCOB, a TAKKE
BBIJIBUTATh TIPEATNOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAX.

Pabora ¢ undopmanmeii:

MPUMEHATHh PaA3IMYHBIE METOJAbI, WHCTPYMEHTHI M 3alpoChl TpPH TOWUCKE U OTOOpE
nH(OPMAILIUY WK JAHHBIX ¢ YUETOM MPEAIoKEHHOW yueOHo! (hrU3nuecKoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH HH(DOPMAIMIO Pa3THUYHBIX
BUJIOB ¥ (JOPM MpeACTaBICHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAaNbHYIO (opMy TpencTaBieHus uHGoOpMaMu U
WJUTIOCTPUPOBATh pElIaeMble 3a/Jaud HECJIOKHBIMU CXEMaMH, JAuarpaMMaMu, WHOH
rpaduKoi U UX KOMOMHAITUSIMHU.



KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

B X0JI¢ 00CYXKJIeHUs Y4eOHOT0 MaTepuaia, pe3yabTaToB 1ab0paTOPHBIX padOT U MMPOCKTOB
3a/1aBaTh BOIMPOCHI MO CYIIECTBY 0OCYXKIAaeMOM TeMbl U BBICKA3bIBATh WJICH, HAIICJICHHbIE
Ha pelIeHHE 3a/1a4M | MOJJIepKaHue OJIaroKelaTeIbHOCTH OOIICHNUS;

COMOCTABJIATh CBOM CYXJCHHUS C CYXKICHUSMH JPYyrUX YYaCTHUKOB JHAJIOTa,
OOHapyKUBaTh PA3IUIHE U CXOACTBO TTO3UIIHIA,

BBIP2XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTABIATH  PE3YNbTaThl  BBIMOJHEHHOTO  (PU3WYECKOrO0  OMBITa
(3KCTIepUMEHTAa, UCCIIEIOBAHUS, IPOCKTA);

MMOHMMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHJIHON M MHAUBHIYAILHOW paOOThI MpH
peleHNH KOHKPETHOU (PU3NYECKO POoOIIeMbl;

MPUHUMATh IL€AU COBMECTHOM JI€SITENBHOCTH, OPraHU30BbIBATH JEHUCTBUSA MO €€
JOCTHKEHHIO: paCIpeesiaTh POJU, 00CYXIaTh MPOLECCHl U Pe3ybTaThl COBMECTHOM
paboThl, 000011aTh MHCHHSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO 4YacTh pabOTHI, JOCTUTrasi KayeCTBEHHOTO pE3ysbTaTa IO CBOEMY
HAIPAaBIICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C APYTMMHU YICHAMHU KOMaH/IbI;

OLICHUBATh KauyeCTBO CBOETO BKJIaJa B OOLIMN MPOIYKT MO KPUTEPUAM, CAMOCTOSTEILHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUA

Camoopranuszaums:

BBISIBJIATh NMPOOJIEMBI B )KM3HEHHBIX U Y4EOHBIX CHUTYyallUsX, TPEOYIOIUX Ui PELICHUs
(bu3nUecKux 3HaHUM;

OPUEHTUPOBATbCS B paA3IMUYHBIX MOJXOAaX MPUHATUS peleHUH (MHAMBHIYyalIbHOE,
MIPUHSATHE PEILIEHUs B TPy, IPUHATHE PEILIEHUI Tpynnoi);

CaMOCTOSITENIbHO COCTaBIIATh AJTOPUTM pELIeHHs (GU3NYECKOM 3aaud WiIM IUIaHa
UCCIIEIOBaHUsI C YUYETOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh NIPEAIaraéMble BAPUAHTHI PEIICHU;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJ’lb, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U Mpejylarath MjaH e€ U3MEHEHHUS,

OOBSICHATh NMPUYUHBI JOCTHXEHUS (HEJOCTHXKEHUS) Pe3ysIbTaTOB JAEATEIbHOCTH, J1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATENBHOCTH (B TOM YHCI€ B XOJ BBINOJHEHUS (PU3UUECKOTO
UCCIIEIOBaHUsI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBILUXCS
CUTYyallUi, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE Pe3yibTaTa LEIH U YCIOBUSIM;

CTaBUTb ce€0s1 Ha MECTO APYroro 4ejaoBeKa B XOJ€ CIOpa MM JUCKYCCHHM Ha Hay4dHYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

MpU3HaBaTh CBOE MpaBO Ha OMMOKY MpH peuleHuH GU3NYECKUuX 3a7ad Wil B
YTBEPXKICHUSX Ha HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

HNPEIMETHBIE PE3YJBbTATbBI



K xoHiy oOydeHus B 7 KJjacce NpeIMETHBIC pe3ylbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTDH y O0YUAIOIIMXCSl YMEHHIA:

UCIOJb30BAaTh MOHATUS: (U3MYECKME W  XUMHUYECKHE SIBJICHHs, HaOJIOJCHHE,
HKCHEPUMEHT, MOJEJb, THIIOTe3a, €AWHUIBI (U3UYECKUX BEIMYUH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSHUS BellecTBa (TBEpHOE, KUAKOE, Ia3000pa3HOE), MEXaHWYEeCKoe
JBUKCHHE (paBHOMEpHOE, HEPAaBHOMEPHOE, NpSIMOJIMHEIHOE),  TpaeKTopus,
paBHOACWCTByOmas cuia, Aeopmanus (ympyras, IJIacTUYecKas), HEBECOMOCTb,
COOOMIAOIINECS COCY/IbI;

pa3nuyath sBieHUs (IUQQy3us, TEIIOBOE ABMKEHHE YACTHIl BEUIECTBA, PaBHOMEPHOE
JBUKCHHE, HEPAaBHOMEPHOE [BWJKCHME, HHEPLMS, B3aUMOJICHCTBHE TEJI, PABHOBECUE
TBEPABIX TEJ C 3aKPEILNIEHHONW OCBIO BpALICHMs, Iepeaada JaBICHUs TBEPIABIMU TEIaMH,
KHUIKOCTSIMU M raszami, arMoc(epHoe JaBiieHHe, IIJaBaHUE TeJ, IpeBpaILEHUs
MEXaHUUYECKON PHEPIUM) M0 ONHCAHUIO UX XAPAKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHPYIOLINX JaHHOE (PU3UYECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBICHUE HU3YYEHHBIX (PU3NYECKUX SIBICHUN B OKPYXKAIOLIEM MHpE, B
TOM Yuclie (U3MYECKHE SIBICHUS B MPHUPOJE: NPUMEPHI JABIKCHHS C Pa3IHYHBIMU
CKOPOCTSIMH B )KMBOM U HEKUBOM IIPUPOJIE, NIEUCTBUE CUIIBI TPEHUS B IIPUPOJE U TEXHHUKE,
BIIMSIHME aTMOC(HEPHOro JaBJICHUs Ha KUBOW OpraHM3M, IUIaBaHUE PbIO, pblYaru B Tele
4esioBeKa, IpPU 3TOM IMEPEeBOJUTh NPAKTHUECKYIO 3aJady B Y4YEOHYIO, BBLAEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBIICHUII;

OIMCHIBATh M3yYCHHBIC CBOMCTBA TeN W (PU3HUYECKHE SBICHHS, UCIOJB3YS (HU3NUECKUE
BEIMYMHBI (Macca, O0OBEM, IUIOTHOCTh BEUIECTBA, BPEMs, IyTh, CKOPOCTb, CpPEIHSS
CKOpOCTh, CHJIa YIPYTrOCTH, CUJIa TSXKECTH, BeC Teja, CHla TPEHUs, JaBieHue (TBEPIOro
TeJa, JXUAKOCTH, Ta3a), BBITAIKUBAIOIIAS CUJIA, MEXaHUYecKast paboTa, MOLTHOCTb, IIEYO
CHJIBI, MOMEHT CHJIBI, KOO((QHUIIMEHT TOJIE3HOTO JICHCTBHUSI MEXaHU3MOB, KHHETHYECKasT U
MOTEHIIMAJIbHAs SHEPrus), NMPU ONMUCAHUM IMPaBWIbHO TPAKTOBaThb (PU3MYECKHUI CMBICI
UCTOJIb3yEeMbIX BEJIMYMH, UX 0003HAUYEHUS M €AMHUIbl (PU3NYECKUX BEIWYHMH, HAXOAUTh
(dbopMyIbl, CBA3BIBAIOIIME JAaHHYIO (U3MYECKYIO BEIWYMHY C JAPYIMMH BeIUYMHAMH,
CTPOMUTH IpaQUKU U3YUYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIUYUH;

XapaKTepu30BaTh CBOICTBA Tell, (U3NUECKUE SBJICHUS U MPOLECCHl, UCTONb3Ys MpaBUiIa
CJIOXKeHUs cui (BIOJIb OJHOW MpsiMOii), 3akoH ['yka, 3akoH [lackains, 3akoH Apxumena,
MIPaBUJIO paBHOBECHs pbluara (6J0Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS
MEXaHUYECKOM »HEepPruu, HpHU STOM JlaBaTh CIIOBECHYI (DOPMYJIUPOBKY 3aKOHa U
3alMUCBIBaTh €T0 MaTEMAaTUYECKOE BBIPAKECHHUE;

OOBSICHATH (PU3MUYECKHE SIBIECHUS, IPOLIECCHl U CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTYyallull IPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhIBIATh IPUUNHHO--CIIEJICTBEHHbIE
CBSI3M, CTPOUTH OOBSCHEHHE U3 1—2 JOrMYecCKHX LIaroB ¢ OMoOpod Ha 1—2 M3y4eHHBIX
CBOMCTBA (pU3MUECKUX SABICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemate pacy€THble 3a7aud B 1-2 JeMCTBHUS, HCIONB3YSd 3aKOHbI U (HOPMYIIBI,
CBSI3bIBAONIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBMS 33aJaud 3aIUCHIBAThH
KpaTKoe YCJIOBHE, NOJCTaBIATh (DHU3UYECKHE BEIUYMHBI B (OPMYJBl M IMPOBOAUTH
pacuéThl, HAXOIUThH CIIPABOYHbIE JaHHbIE, HEOOXOJUMBIE JIJISl PeIlleHus 3a1a4, OLEHUBATh
PEATMCTUYHOCTh MOJYyYeHHON (PU3UYECKOM BETNYUHBL;

pacrno3HaBaTh Npo0IeMbl, KOTOPbIE MOKHO PELIUTh NMPU MOMOIIU (HU3MUECKUX METOJIOB, B
OMMCAaHWU HCCIEAOBAaHUSA BBIIEIATh IPOBEpSAEMOE IMpPEAnoyokeHne (TUIoTesy),



pasnuyath M HMHTEPIPETUPOBATh IMOJYYEHHBIH pe3yJbTaT, HAXOAWUTh OLIMOKH B XOAE
OTIBITA, JIENaTh BBIBOJBI 110 €TI0 PE3yJIbTaTaM;

IIPOBOJIUTH OIBITHI 10 HAOIIOJEHUIO (PU3MUECKUX SABICHUN WK (PU3NYECKUX CBOMCTB TEN:
dbopMynHpoBaTE  MpOBEpSEMbIE  MPEANOJOXKEHHSA,  CcoOMpaTb  YCTaHOBKY U3
IIPEUI0KEHHOT0 000pYI0BaHUSs, 3alIUChIBATE X0/ ONbITa U (JOPMYJIUPOBAThH BHIBO/IBI;
BBITOJIHATE TPSIMBIE M3MEPEHUsI PACCTOSIHHSA, BPEMEHM, MAcChl Teja, 00bEMa, CHIIBI U
TEeMIIepaTypbl C HCIOJb30BAHUEM AHAIOTOBBIX M LU(POBBIX NPUOOPOB, 3AMUCHIBATH
IO0Ka3aHMs IPUOOPOB ¢ YUETOM 3aJJaHHOI aOCOIIOTHOM MOrpEeIHOCTH U3MEPEHUH;
IIPOBOJIUTh HCCIIEI0OBAaHUE 3aBHUCHUMOCTU OJHOW (PU3MUECKOW BEIUYMHBI OT JAPYrod ¢
UCIOJIb30BAHUEM MPSIMBIX M3MEPEHHH (3aBUCHMOCTH IyTH PAaBHOMEPHO JBHXKYILErOCs
T€Na OT BPEMEHM ABW)KEHHUS Teja, CWJIbl TPEHUS CKOJBXKEHHS OT Beca Tela, KauecTBa
00pabOTKM TIOBEPXHOCTEH Ted M HE3aBUCUMOCTH CHJIBl TPEHHs OT IUIOUIaIu
COIIPUKOCHOBEHHUS TeJ, CUJIbl YNPYrOCTH OT YAJUHEHUS MNPYXKHUHBI, BBITAIKHBAIOIIEH
CHJIBI OT 00BbEMA NOrPYKEHHON YaCTH TeNa U OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeNa, OT NIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJO, YCIOBUI IIaBaHUs TeJ,
YCIIOBHIA paBHOBECHSI pblyara W OJIOKOB), YYacTBOBAaTh B IUIAHHMPOBAHHU YUEOHOTO
UCCIIeI0BaHMsI, COOMPATh YCTAaHOBKY U BBINOJIHATH U3MEPEHUs, CleIys MPeI0KEHHOMY
IUIaHy, (PUKCUPOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIUYUH B
BUJIC TMPEUIOKEHHBIX TaOMUI] © TpaduKOB, JelaTh BBIBOJABI IO pe3yjibTaTaM
HCCIIEIOBaHMS;

MPOBOJIUTh KOCBEHHBIE W3MEpPEHHsI (U3UYECKUX BEJIWYMH (IUIOTHOCTH BEIIECTBA
KHUAKOCTU M TBEPAOro Tejla, cujla TPEHUS CKOJIbKEHHS, JaBJICHHE BO3/yXa,
BBITAJIKUBAIOIIAs CUJIa, IEHCTBYIONIAs HAa NOrPYKEHHOE B )KUJIKOCTb TEJI0, KOAPHUIMEHT
MIOJIE3HOTO JIEHCTBHSI MPOCTBIX MEXaHW3MOB), CIEAys NMPEAIOKEHHON MHCTPYKLHUU: MPHU
BBIMIOJIHEHUH W3MEPEHUH coOMpaTh HSKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUHCIIATH
3HAYCHNE NCKOMOM BEIUYHNHEL,

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Mpu  pabore ¢ J1abopaTOpHBIM
000pynOBaHUEM;

YKa3bIBaTh MPUHIUIIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOLIaroIuUecs coCybl, 0apoMeTp, pblyar, MOABMKHBIA U HETIOABHKHBIN
0JI0K, HAaKJIOHHAsI MJIOCKOCTb;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMUCTB
C OMopod Ha MX OMMCaHUs (B TOM YHUCIE: MOJIIMIHHUKH, YCTPOWCTBO BOAONPOBOJA,
TUIPaBIMYECKUA TIPEcC, MaHOMETp, BBICOTOMEp, IOPIIHEBOW HAacoC, apeoMeTp),
WCTIONB3Yysl 3HAHUS O CBOWCTBAX (PM3MUECKUX SBICHHH M HEOOXOIMMbIC (QH3UYECKHe
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTh TOpUMEphl (HaXxoAWTh HHGOpPMALMIO O TOpUMeEpax) MNPaKTHYECKOIO
UCTOJb30BaHUS (PU3MUECKMX 3HAHUW B IOBCEJHEBHOM KH3HM I OOecredeHus
0e30MmacHOCTH Mpu OoOpallleHHd ¢ TpudopaMM M TEXHHYECKUMH YCTPONCTBaMH,
COXpPAaHEHHUS 3[I0POBBS U COOIIOACHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpYKarolien
cpene;

OCYIIECTBIISITH OTOOpP HWCTOYHHMKOB WH(popMmanmu B HHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM MOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOUIMXCS 3HAHUU U MyTEM CpaBHEHUS
Pa3NIUYHBIX MCTOYHUKOB BBLIENATH MH(OpMAIMIO, KOTOpas SBISETCS MPOTHBOPEUYMBON
WJTU MOJKET OBITh HEJIOCTOBEPHOM;



WCIOJIb30BATh MPH BBIMOJHEHUM YYEOHBIX 33JaHUN HAYYHO--TIOMYJSIPHYIO JINTEPATypy
(bu3M4eCKOro colepkaHus, CIIPaBOYHbIE MaTepUabl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMamMu  KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMM W3  OJHOH
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHBbIE KpAaTKHE NMHCbMEHHBIC W YCTHBIE COOOLICHHS Ha OCHOBE 2—3
WCTOYHHUKOB HH(pOpMAIMK (PU3HMUECKOTO COAEP)KaHUS, B TOM YHUCIE MyOJIUYHO IenaTh
KpaTKHe COOOILIEHMs O pe3ysbTaTaX HMPOEKTOB WM y4eOHBIX MCCIEJOBAaHUM, IIPU 3TOM
IPaMOTHO  HUCHOJb30BATh  W3YyYCHHbI MOHATUHHBIA  ammapar Kypca  (U3UKH,
COIPOBOXK/ATh BBICTYIUICHUE IIPE3CHTALUEH;

IIPU BBIIOJIHEHUH Y4YE€OHBIX IPOEKTOB U HCCIIEAOBAHUM pacrpelessiaTe OOs3aHHOCTH B
IpyIIle B COOTBETCTBUU C IIOCTABICHHBIMH 3aJa4aMH, CJIECIUTH 32 BBINOJHEHUEM IUIaHA
NeWCTBUHM, aJeKBaTHO OILIGHWBAaTh COOCTBEHHBIM BKJAaX B JESATEIBHOCTH TPYIIIH,
BBICTPAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILHUX.

K kxoHny obOydenuss B 8 kJjiacce mpeiMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHHA:

UCIOJIb30BaTh IMOHATUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABM)KEHHE aTOMOB M
MOJICKYJI, arperaTtHbleé COCTOSIHHSI BEIIECTBAa, KPUCTAUIMYECKHEe W aMop(dHbIe Tea,
HACBHIIIEHHBI W HEHACHIIEHHBIH Map, BIAKHOCTb BO3JyXa, TEMIEpaTypa, BHYTPEHHSSA
SHEprus, TEIJOBOH JBUTaTeNb, HJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsijl, 3JIEKTpUYECKOoe
110J1€, MPOBOIHUKH U AUDJIEKTPUKH, IOCTOSHHBIHN 3JE€KTPUUECKUN TOK, MarHUTHOE TOJIE;
pa3nuyarh sBIeHMsS (TEIUIOBOE pacUIMpeHHe M CKaThe, TeIuloneperada, TelIoBOe
paBHOBECHE, CMauyMBaHUE, KallUJUIAPHBIE SIBICHUS, UCIIApEHNE, KOHIEHCallUsl, TUIaBJICHNUE,
Kpuctaymm3auusi (OTBEpJeBaHUE), KWUIIEHUE, Tervlonepenaya (TEMIONPOBOJHOCTD,
KOHBEKIUS, M3JIyuyeHHe), SJIEKTpU3alMs TeJl, B3auMOJeHcTBUE 3apsaoB, ACUCTBUS
JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCWCTBUE MarHuTOB, JeicTBHE
MarHMTHOI'O TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasi MHIYKIHUS) 110 ONUCAHUIO
UX XapaKTEepPHBIX CBOICTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX AaHHOE (pu3nueckoe
SIBJICHUE;

pacrno3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3NYECKUX SIBICHUN B OKPYXKAIOLIEM MHpE, B
TOM uuciie (U3NYEeCcKHe SIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KalMIUISIPHBIE
SBJICHUSI B IIPUPOJIE, KPUCTAJUIBI B NIpUpoAE, uzinydeHue CoiHIa, 3aMep3aHnue BOJLOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHEra, JJEKTPUUYECKHUE SIBICHUS B
atMoc(epe, AJIEKTPUYECTBO JKMBBIX OPraHM3MOB, MAarHUTHOe moje 3emid, apeld
IIOJIFOCOB, POJIb MArHUTHOTO MOJIA Ul JKU3HU Ha 3eMile, MOJIIPHOE CUSHUE, NPU ITOM
NEPEeBOIUTh TMPAKTHUECKYI0 3aJadyy B Y4eOHYIO, BBIICIATH CYLIECTBEHHBIE CBOWMCTBA
(npu3HaKM) PU3NUECKUX SIBICHUI;

OIMCHIBaTh M3yUYCHHbIE CBOMCTBA TeN U (hU3MUECKHe SBICHHS, UCHOJIb3Ys (hU3nUecKue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS OJHEpPrusi, KOJUYECTBO TEIUIOTHI, YAelbHas
TEIUIOEMKOCTh ~ BEILlECTBA, yAeJNbHas TeIUIOTa IUIABJIEHUS, YZAelbHasg  TeIioTa
napooOpa3zoBaHMs, YAeJdbHas TEIJIOoTa CrOpaHusl TOIIMBA, KO3(dUIMEHT mone3HOro
JENCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTENbHAs BJIAXKHOCTb BO3/yXa, 3JEKTPUYECKHUU
3apsij], CHjia TOKa, JIEKTPUUYECKOE HAIpPsKEHHE, COMPOTUBIICHUE MPOBOJHUKA, YIEIbHOE
COINPOTHBIIEHUE BEIIECTBA, pab0Ta M MOIIHOCTh 3JEKTPHUUECKOr0 TOKA), MpPU OMHCAHUU
NPaBUIBHO TPAKTOBATH (PU3UYECKUH CMBICT HCIIOJIB3YEMbIX BEJIWYMH, O0O3HAUEHUS U
eIUHUIBl  (U3UYECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO



(Gu3NYecKyr0 BEIMYMHY C JPYTUMH BEIMYMHAMHU, CTPOMTHh TIpapUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3UUYECKHE SIBICHUS U MPOLIECCHI, UCIONIb3Ysl OCHOBHBIE
IIOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOM TEOpUU CTPOEHMS BEUIECTBA, IPHUHIIUII
CYNEpIO3UIMHU 1oJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsna, 3akoH Oma
JUIA y4dacTKa Lenu, 3akoH J[xoyisa—JIeHna, 3aKkoH COXpaHEeHHs SJHEPTUH, IIPH ITOM J1aBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIMCBIBATh €r0 MaTEMAaTUYECKOE BBIPAKCHHUE;
OOBSICHATH (PU3NYECKHE MTPOLIECCHI U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYaIUH
[IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh NPUUMHHO-CICIACTBEHHbIE CBS3H,
CTPOUTH OOBSICHEHHE M3 1—2 JNOTrMYecKUX LIaroB ¢ omnopoil Ha 1-2 m3yueHHBIX CBOICTBa
(bu3nYecKux sIBICHUH, GU3NYECKHUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemath pacy€éTHble 3agauyd B 2—-3 JICHCTBHS, UCIONb3YyS 3aKOHBI U (POPMYIIBL,
CBSI3bIBaIOIIME (PU3MUECKUE BEJIMUYMHBI: HA OCHOBE aHAIM3a YCJIOBMsS 33Jaul 3alUCHIBATh
KpaTKO€ YCJIOBME, BBIABIATh HEAOCTATOK MAAHHBIX JJI PELICHMs 3aladd, BbIOUpPATh
3aKOHBI ¥ (HOPMYJIBI, HEOOXOUMBIE JUIs €€ PEeUIeHHs, TIPOBOAUTH PACUYEThI M CPABHUBATH
MOJTyYSHHOE 3HaYeHHE (PU3NIECKOI BETMUNHBI C H3BECTHBIMU JIAHHBIMHU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PELINTh MPHU MOMOIIM (U3UIECKUX METOJOB,
UCIOJIb3YSl  OIMCAaHUE HCCIIENOBaHUS, BBIACIATH IMPOBEPSIEMOE  IPEANIOIOKEHUE,
OLICHMBATH IIPABWIIBHOCTD MOPsIIKA IPOBENECHUS UCCIICIOBAHMS, J€JIaTh BBIBOIBI,
IIPOBOJIUTH OIBITHI IO HAOMIOJCHUIO (PU3UUECKUX SIBICHUHN MK (PU3HMUECKUX CBOMCTB Tel
(KanuJUIApHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3yXa OT ero o0béMa, TeMuepaTypsbl,
CKOPOCTH TIpOIlecca OCTBbIBAaHWS U HAarpeBaHUs NPU U3IYYEHUHM OT LBETA H3JIydaroulei
(moromaroneii) HOBEPXHOCTH, CKOPOCTh UCHAPEHUS BOJbI OT TEMIEPATYPhl )KUJIKOCTH U
wiomaad €€ IOBEPXHOCTH, MIEKTpU3aLUs Tl M B3aUMOACHCTBHE DIIEKTPUYECKUX
3apsA70B, B3aMMOJCHCTBUE IIOCTOSHHBIX MAarHMTOB, BU3yaJlM3allis MAarHUTHBIX IOJIEH
MTOCTOSIHHBIX MAarHUTOB, JI€WCTBUS MarHUTHOTO MOJIi Ha MPOBOJHMUK C TOKOM, CBOMCTBA
AJIEKTPOMAarHuTa, CBOWMCTBA 3JEKTPOABUIATENsl IOCTOSHHOIO TOKa): (OpMYJIHpOBATH
IIpoBepsEMbIE MPEAIOI0KEHHs, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py10BaHus,
OIUCBIBATH XOJI OIBITAa U (POPMYITUPOBATH BHIBOJIBI;

BBITNIOJHATh TPSAMBIE M3MEPEHHUS TEMIEPATYpbl, OTHOCHTEIBHOW BIAXXKHOCTH BO31YXa,
CHJIBl TOKa, HANpsOKEHUs C HCIOJIb30BAHMEM aAHAJOTOBBIX NPUOOPOB U JaTYMKOB
(u3NYECKUX BEJIIMYMH, CpPaBHMBATh pE3yJbTaThl HU3MEPEHUM ¢ Y4ETOM 3aJaHHOM
a0COIIOTHON MOTPENIHOCTH;

MIPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMYMHBI OT JPYrou ¢
HCIOJIb30BAaHNUEM NPSAMBIX U3MEPEHUN (3aBUCUMOCTH COIIPOTUBIIEHHUS TPOBOAHHUKA OT €r0
JUIMHBI, IUIOLAJAM IONEPEYHOI0 CEYEHUs U YAEIBHOIO CONPOTHUBIIEHUS BEIIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MAYIIErO 4epe3 MPOBOJHUK, OT HANPSIKEHUS HA NMPOBOJHUKE,
UCCIIEIOBAaHNE II0CJIEJOBATEIIBHOTO W MapajuIeIbHOIO COEIUHEHUH IPOBOJAHHUKOB):
IUIAaHUPOBATh HCCIIEOBaHHE, COOMpPATh YCTAHOBKY M BBINOJHATH HM3MEPEHMs, Cleays
NPE/UIOKEHHOMY TUIaHy, (PMKCHUpPOBATh PE3YJbTaThl MOJYUYEHHONH 3aBUCHUMOCTH B BHJIE
TabIUI ¥ TpaUKOB, AETaTh BEIBOBI M0 PE3yJIbTaTaM UCCIIEI0BaHMS;

MPOBOJIUTh KOCBEHHBbIE H3MepeHHs (pU3MuecKuX BeNWYMH (yAeNnbHas TEIIOEMKOCTh
BEIIIECTBA, CONPOTUBJICHHWE MPOBOJHMKA, paboTa M MOIIHOCTH JJIEKTPUYECKOTO TOKA):
IUIAaHUPOBATh ~ M3MEPEHMs, CcOoOMpaTh OKCIEPUMEHTAIbHYIO  YCTaHOBKY, CJIeays
MPeJI0KEHHOW MHCTPYKLMHU, U BBIYUCIISATH 3HAYEHHE BEJTMUNHBI;



coOmogaTh MpaBUia TEXHUKM Oe3omacHOCTH Tmpu  pabore ¢ 1abopaTOPHBIM
o0opyI0oBaHUEM;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS U3YyYEHHBIX NMPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OIIOPOM Ha UX OMMCaHUs (B TOM YHCIIE: CUCTEMA OTOIJIEHUS JOMOB, TUTPOMET, ITapoBast
TypOuHa, aMIIepMeTp, BOJIBTMETD, CYETUHK JJIEKTPUYECKON JHEpruu,
3JIEKTPOOCBETUTENBHBIE MPHOOPBI, HArpeBaTeIbHBIE AJIEKTPOIPUOOPHl  (IIPUMEPHI),
UIEKTPUUECKUE IPEJOXPAHUTEIHN, 3IIEKTPOMArHUT, 3JIEKTPOABUraTelb IOCTOSHHOIO
TOKa), MCIIOJb3Yysl 3HAHUA O CBOMCTBaX (U3MUECKUX SABJICHUH M HEOOXOIUMbIE
¢bu3nveckre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIE TEXHUUECKUE YCTPOICTBA U U3MEPUTEIIbHBIE TPHUOOPHI [0 CXeMaM
U CXEMAaTUYHBIM PUCYHKaM (’KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
JBUTaTeNlb BHYTPEHHEIO CrOpaHUs, »SJEKTPOCKOI, pEeoCTaT), COCTaBIATh CXEMbI
UIEKTPUUECKUX LIEeTIeH ¢ MOCIe0BaTeIbHbIM U NMapajuIeIbHbIM COEMHEHUEM JIEMEHTOB,
pas3nuyast ycJIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX LETeH;

IPUBOAUTH TMpUMEphbl (HaXOAUTh HMHGPOPMALUIO O HNpPUMEpax) HPAKTUYECKOIro
WCTIOJB30BaHUSl (PU3MUECKMX 3HAHWKA B IIOBCEJHEBHOM IKM3HH I OOECredeHUs
0e30macHOCTH TpH  oOpameHnu ¢ [pudopaMH W TEXHUYECKUMH YCTPOWCTBaMH,
COXPAHEHMs 37J0POBbsl M COOJIIOJCHHUSI HOPM IKOJIOTMUECKOTO TIOBEJCHUS B OKPY)KaIOLIEH
cpene;

OCYILLIECTBIATh MOUCK MHpOpManuu (HU3NYEcKOro cojepxanus B MHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAaHUM M NyTEM CpaBHEHHs JONOJHHUTEIbHBIX HMCTOYHHKOB BBIJICINATH
UH(OPMAIIHIO, KOTOPAst SBIISETCS MPOTUBOPEUUBOI HITH MOKET OBITH HETIOCTOBEPHOM;
UCIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TNIOMYJISIPHYIO JINTEPATypy
(bU3NIECKOTO CONepKAHUA, CIIPABOYHBIC MaTEpUANbl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMaMi KOHCIIEKTHPOBAHMS TEKCTa, TMpeoOpazoBaHus HHGOpPMAIMM W3  OJHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE NHCHbMEHHBIE M KpaTKuUE YCTHbIE cOOOlIeHus, 00001as
MHGOPMAILIMIO U3 HECKOJBKMX HCTOYHHUKOB (PU3MUECKOTO COJIEp)KaHUsA, B TOM 4YHCIE
MyOJINYHO NPEACTABIATh Pe3yIbTaThl MPOEKTHOM UM MCCIIE0BATENbCKOM 1€ATEIbHOCTH,
IPH 3TOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIH MOHATHWHBIA ammapar Kypca (U3WKH,
COIPOBOKAATH BHICTYIJICHHUE TIPE3CHTAIINCH;

NpH BBIIOJHEHUH YYEOHBIX TIPOSKTOB M HCCIEAOBAHMHA (U3NYECKUX IPOIECCOB
pacripesienath O00S3aHHOCTH B TPYMINE B COOTBETCTBUHM C IOCTABJICHHBIMH 33/Ja4aMH,
CIIEZINTH 3a BHINIOJIHEHUEM IIIaHa JIEHCTBUN U KOPPEKTUPOBATH €r0, aIeKBaTHO OLIEHUBATh
COOCTBEHHBI BKJAX B JIEATEIHHOCTh TPYIIBI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, TIPOSIBIISSi TOTOBHOCTH pa3peniaTh KOH(QIUKTHI.

K koHmy oOydeHuss B 9 Kjacce NpeiMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

HUCIIOJB30BaTh IOHATHA: CHCTCEMA OTCqéTa, MaTepuajibHasd TOYKa4, TPACKTOPUA,
OTHOCUTCIBHOCTh MCXAaHHUYCCKOI'O JIBUKCHUA, I[e(l)OpMaL[I/IH (ynpyraﬂ, HHaCTI/I‘{eCKa}I),
TPCHUC, HIECHTPOCTPEMUTECIILHOC YCKOPCHUEC, HCBECOMOCTD U MNEPETPY3KU, HCHTP TAXKECTH,
a0COJIFOTHO TBép)IOC TEJI0, HNCHTP TAXKECTHU TBéplIOl"O TCJIa, paBHOBECHUEC, MCXAHUYCCKUEC
KoJIeOaHHS U BOJIHBI, 3BYK, I/IH(I)paSBYK H YJIbTPA3BYK, JICKTPOMAIrHUTHLIC BOJIHLI, IIKaJla
QJICKTPOMArHUTHBIX BOJIH, CBCT, 6J'II/I30py1<OCTB U JaJIbHO30PKOCTDb, CIICKTPbI UCITYCKAHUA
" NIOTJIOIICHMUA, am)(ba-, Oera- ramMmma-us3JIydCHus, U30TOIIbI, AACpHAA DHCPICTHKA,



pa3nuyarh SBICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE HNPSAMOJIMHEWHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBU)KEHUE, CBOOOJHOE MaJeHUE Tell, PaBHOMEPHOE
JBMDKEHUE 110 OKPYKHOCTH, B3aMMO/ICHCTBHE TEJ, PEaKTUBHOE JBM)KEHUE, KojeOaTeIbHOe
JBIDKEHUE (3aTyXalolMe W BBIHY)KJICHHBIE KOJIeOaHuUs), pE30HAHC, BOJHOBOE JIBUKCHUE,
OTpa)KCHHE 3BYKa, IPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPaKEHUE U MTPEIIOMIICHUE CBETA,
II0JIHOE BHYTPEHHEE OTpak€HHE CBETa, PAa3JIOKEHUE OesIoro CBeTa B CHEKTP M CIOXKEHUE
CHEKTpaJbHBIX  LBETOB, JHUCIEpPCUS  CBETa, €CTECTBCHHAs  PaJUOAaKTHUBHOCTb,
BO3HUKHOBEHHE JIMHENYATOTO CIEKTpa M3JIyYEHHs) [0 OIMCAHUI0 MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OINBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHUE,
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (M3NYECKUX SIBICHUH B OKpY)Karomem Mupe (B
TOM 4ucie (pU3MUECKue SIBJICHUS B IPUPOJE: NPUWIMBBI U OTJIUBBI, JIBUKEHUE IUIAHET
CoyHEeYHOM CUCTEMBI, PEaKTHBHOE JIBMIKEHUE JKMBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSCEHUE, CEHCMHUYECKHME BOJHBI, IyHAMH, D5XO0, LBETa Tell,
ONTHYECKHWE  SBJICHUS B  TpUpoAe, OHWOIIOTMYEeCKOe  JIeHiCTBHE  BUAMMOTO,
yIbTPaUOJIETOBOrO U PEHTTEHOBCKOTO U3JIy4Y€HUH, €CTeCTBEHHBIH pajinOaKTUBHbIN (OH,
KOCMUYECKHE JIYy4YH, PaJAMOAaKTUBHOE H3IYyYEHHE INPUPOJHBIX MHUHEPAJIOB, JEHCTBHE
paAMOAKTUBHBIX HW3JIyUeHUH HA OpraHu3M YeloBeKa), IpU OTOM IEPEBOAUTH
MPAaKTUYECKYI0 3aqady B y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOMCTBA (NPU3HAKH)
(bU3NYECKUX SIBICHUIA;

OINMCHIBATh U3YYEHHbIE CBOWCTBA Tel M (PU3NYECKUE SIBJICHUS, UCIOIb3ysd (PU3NYECKUE
BEIMYMHBI (CpElHSAS MU MTHOBEHHAs CKOPOCTb Tela NP HEPAaBHOMEPHOM JBHKEHHH,
YCKOpPEHHE, IIEPEMELICHUE, ITYTh, YIJIOBasl CKOPOCTb, CHJIa TPEHMSI, CUJIA YIIPYTOCTH, CHJIa
TSYKECTH, YCKOPEHHE CBOOOJHOrO MaJCHMsI, BEC Tejaa, UMIYJbC Tea, UMITYJbC CHIIbI,
MexaHuueckas paboTa M MOILHOCTb, MOTEHLMAJIbHAs SHEpPIusl Teja, MOAHITOrO Haj
IIOBEPXHOCTBIO 3€MJIM, IIOTEHLMAIbHAs DHEPrusl C)KATOM MPYKUHBI, KUHETHUYECKas
SHEprus, MojHasi MeXaHW4YecKasl SHeprus, Mepuoa U 4acToTa KojeOaHHi, JJIMHA BOJHBI,
IPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb MPEIOMIIEHUS Cpebl), IPH
OMMCAaHUU TMPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICT HCHOJIb3YEMBIX BEIMYHUH,
0003HaYeHMUsT U EIUHHUIBI (PU3MYECKHX BEIMYHH, HAXOAUTh (OPMYJbI, CBS3BIBAIOLIHNE
JaHHYIO (PU3MUYECKYI0 BEJUYMHY C APYTUMH BEIMYMHAMHU, CTPOUTH TPapUKH M3YUEHHBIX
3aBUCHUMOCTEHN (PU3NYECKUX BETUYNH;

XapaKTepu30oBaTh CBOWCTBa TeJ, (pU3MUECKUE SIBJICHUS M MPOLECCHI, MCIONB3Ys 3aKOH
COXpPAHEHUsl JHEPrUH, 3aKOH BCEMHMPHOIO TATOTEHUs, NPUHILMI CYNEPIO3UIMHA CHUJI,
IIPUHLUIT OTHOCHUTEIBHOCTH ['anmmiest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa,
3aKOHBI OTPAXKEHUS U IIPEIIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3aps10BOIO U MacCOBOTO
quceNl NpU SJIEPHBIX PeaklMsX, IPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
3alUCBIBaTh €T0 MaTEMAaTUYECKOE BBIPAKECHHUE;

OOBSICHATH (PU3NYECKHE MPOLECCHI U CBOMCTBA TE€J, B TOM YUCIIE U B KOHTEKCTE CUTYaIHH
MIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO--CICICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX II1aroB ¢ OMOpPOM Ha 2—3 M3y4eHHBIX CBOMCTBA
(bu3NYeCKUX SIBICHUH, PU3NUECKUX 3aKOHOB UJIH 3aKOHOMEPHOCTEH;

pemarh pacu€THBIC 3a7aun (OMMPAIOIINECS Ha CHCTEMY W3 2—3 ypaBHEHUIl), HCTIOIB3Ys
3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIN3a YCIOBUS
3a/layd  3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATh HEAOCTAIOUIME WJIW H30BITOYHBIE
JaHHbIE, BBIOMpPATh 3aKOHBI U (QOPMYJbl, HEOOXOAMMBIE ISl PpEIICHUS, HPOBOAUTH
pacy€Thl U OLIEHUBATh PEATUCTUYHOCTH MTOJYYEHHOTO 3HaUeHHs! (PU3nUecKoi BETMUHHBI,



pacro3HaBaTh MpoOJIEeMbl, KOTOPhIE MOXHO PELIMTh MPU MOMOIIU (PU3MUECKUX METOIOB,
UCIIONIb3YSl  ONMUCAaHUE HCCIENOBaHUS, BBIACIATH MPOBEpSIEMOE MPEANOIOKEHHE,
OLIEHUBATh MPABUJIBHOCTh MOPSAKA TMPOBEACHUS HCCICNOBaHMs, JeNaTh BBIBOJHI,
MHTEPIPETHUPOBATH PE3YIIbTAThl HAOIIOICHUI U OIBITOB;

MIPOBOJIUTH OTIBITHI IO HAOIOJCHUIO (PU3UYECKUX SIBICHUHN WK (PU3HMUECKUX CBOMCTB TEl
(u3ydyenue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpAHEHUs SHEPIHH, 3aBUCUMOCTh
nepuoja KosebaHuil mpy>KMHHOTO MasATHHUKA OT MacChl Ipy3a U >KECTKOCTH MPYKUHBI U
HE3aBHCUMOCTh OT aMIUIMTYAbI MajbIX KOJEOAHUM, MPSMOJIMHEHHOE pPacIpOCTpaHEHUE
CBeTa, pa3joXeHue 0eroro cBera B CHEKTpP, U3yUYCHHE CBOWCTB M300paKEHHUsS B IJIOCKOM
3epKajie W CBOWCTB HM300paKEHUs MpeAMeTa B CcoOWparomiel JMH3e, HAOII0AeHUE
CIUIOIIHBIX U JIMHEHUYaThIX CHEKTPOB MU3IIYYEHUS): CAMOCTOSITEILHO COOMPATh YCTaHOBKY
13 U30BITOYHOrO Habopa 00OPYIOBAaHMS, OINUCHIBATH XOJ OMNbITA U €ro pe3yJbTaThl,
(hopMyIIMpPOBaTh BEIBOJIBI;

MPOBOAUTh NPU HEOOXOAMMOCTH CEPUI0 MPSIMBIX HU3MEPEHHH, ompenesss cpenHee
3HaYeHHE U3MepseMol BenW4YMHBl ((POKYCHOE pacCTOSHHE COOHMparomiell JIMH3bI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MEPEHUS (M3MEPUTEITHHOTO TPHOOpa);

MIPOBOJIUTH HCCIICJIOBAHUE 3aBHUCHUMOCTEH (PU3UYECKUX BEIHMYMH C HCIOJIH30BAHUEM
MPSMBIX U3MEPEHHH (3aBUCUMOCTh MYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBUKCHHUH
0e3 HauadbHOW CKOPOCTH, MepHoJa KOJIeOaHW MaTeMaTH4eCKOro MasTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaK€HHUS CBETa OT YIJIa MAJeHHs W yIJia TPEJIOMIICHUS OT
yria TajeHus): IUIAHUPOBATh HCCIIEAOBAaHUE, CAMOCTOSATENBHO COOMpAaTh YCTaHOBKY,
(uKCHUpOBaTh pPE3yNbTATHl MOJYYCHHOW 3aBUCHMOCTH (PU3MUYECKUX BEIUYMH B BHJE
Tabnuil u rpaduKoB, AeTaTh BHIBOABI IO Pe3yIbTaTaM UCCIIeI0BAHUS;

MPOBOJIUTh KOCBEHHBbIE W3MEpeHHsT (PU3MUYECKNX BeNWYMH (CpeAHsAs CKOPOCTh |
YCKOpPEHHUE Tela MPH PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOrO MaJeHMUS,
KECTKOCTh TPYXHUHBI, KOIDOUIIMEHT TPEHHUS CKOJILKEHHS, MeXaHWdeckas pabora u
MOIITHOCTh, YacTOTa M MEPHO/ KOJICOaHWH MaTeMaTHYeCKOrO M MPYKHHHOTO MasiTHUKOB,
OINTHYECKasi CUjla COOMPAIOLIEH JIMH3bI, PAJMOAKTUBHBINA (POH): IIIAHUPOBATh U3MEPEHUS,
coOMpaTh HKCHEPUMEHTAIbHYI0 YCTaHOBKY U  BBINOJHATH HU3MEPEHHS, CIenys
NPE/UIOKEHHOW HWHCTPYKIMW, BBIYUCIATH 3HAUYEHHE BEIUYMHBI W aHAIM3HPOBATH
MOJTyYSHHBIE PE3YJIbTATHI C YIETOM 33JaHHOH IOTPEITHOCTH U3MEPEHHI;

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Mpu pabore ¢ JabopaTOpHBIM
o0opyIoBaHUEM;

pa3nuyaTh OCHOBHBIEC MPU3HAKU U3YUEHHBIX (H3MUECKUX MOJETEH: MaTepraibHas TOUKa,
a0CoOIOTHO TBEPJOE TEJIO, TOUCYHBII UCTOYHHK CBETA, JIy4, TOHKAS JIMH3A, TUIAaHETapHAas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh MPUHIIMIBI JEHCTBUS H3YYEHHBIX MPHOOPOB U TEXHUYECKHX YCTPOUCTB
C OIOpOH Ha MX ONMHUCAHMA (B TOM YHCIE: CIIUAOMETP, TATUUKU MOJOKEHUS, PACCTOSHUS U
YCKOPEHHs, PaKeTa, XOJOT, OYKH, MEPHUCKOMN, (oToammapar, ONTHYECKAE CBETOBOIIBI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O CBOMCTBAaX
(bu3NyecKuX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

WCTIOJB30BATh CXEMBI M CXEMATHYHBIE PUCYHKH HM3YYCHHBIX TEXHUYECKUX YCTPOHCTB,
M3MEPUTENBHBIX HPUOOPOB M TEXHOJOTMUYECKUX IPOIECCOB IMPHU PEIICHUH Yy4eOHO--
NPAKTUYECKUX 33734, ONTHUYECKHE CXEMBbI JUIS MOCTPOEHHUS H300paKEHUH B IUIOCKOM
3epKaie ¥ coOMparomIei TH3e,



NPUBOAUTH TIpUMEpHl  (HaXOAUTh HWHPOPMALKIO O MPUMEPax) MNPAKTUYECKOTrO
UCIOJb30BaHUS (PU3MUECKMX 3HAHUH B IIOBCEJHEBHOM MKH3HM I OOecredeHus
0e30macHOCTH TMpH OOpameHuu ¢ npubdopaMM W TEXHUYECKUMH YCTPOMCTBaMH,
COXPAHEHHUS 3[10POBbS U COOIIOACHUSI HOPM 3KOJIOTHYECKOIO IIOBEIEHUSI B OKPY KaIOLIEH
cpene;

OCYLIECTBIATh MOMCK HWHpopMauuu (usmyeckoro coxaepxkanuss B MHTepHere,
CaMOCTOSITENILHO  (OPMYJIUPYsl TOUCKOBBIM 3alpoc, HAXOAWTh IYTH OIpPEeJICHUs
JOCTOBEPHOCTH IIOJIyY€HHOM HWH(POPMALMU HAa OCHOBE HMEIOIIMXCS 3HaHUM U
JIOTIOJIHUTEbHBIX UCTOUHUKOB;

UCIOJb30BaTh NP BBINOJHEHUH YYEOHBIX 3aJaHUN HAy4YHO--IIOMYJISIPHYIO JINTEPATypy
($U3NIECKOTO COAepKAaHUA, CIIPABOYHBIE MaTEpUaNbl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMaMi  KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOOpPMAUU M3 OIHOU
3HAKOBOW CUCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIIECHHSI HA OCHOBE MH(POPMALIUU U3
HECKOJIbKUX MCTOYHMKOB  (PU3MUECKOro  cojaepKaHus, MyOJIMYHO IpPeJCTaBIATh
pe3ysbTaThl MPOEKTHOW MJIM HCCIIEN0BATENbCKON JESATENbHOCTH, MPU ITOM TPaMOTHO
WCIOJBb30BAaTh M3YYCHHBIM MOHATUHHBIN ammapaT H3y4aeMoro paszzuena (U3NKH |
COIIPOBOKAATh BBICTYIUIGHHWE Ipe3eHTaluel ¢ ydyé€ToM OCOOEHHOCTEH ayIuTOpPHH
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububle IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
1.1 ®dusmka - HayKa 0 IPUPOJIC 2 bubnuoreia LOK
' e PHpOA https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BEMITHHbL https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1 bubnmorexa LIOK
' YA A https://m.edso0.ru/7f416194
Hroro mo pazneny 6
Pa3nes 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBa
2.1 CrtpoeHue BeliecTa 1 bubmiorexa LIOK
' P - https://m.edso0.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 9 1 bubmorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bub OK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBa 2 htI/tIp::I;I/OmT.eeIfjascﬂ).ru 175416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHue ¥ B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHndeckoe IBUKEHUE 3 nommorexa O

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



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

3.2 WHuepius, Macca, IIIOTHOCTh 4 1 bubmorexa LIOK
' P 1M https://m.edso0.ru/7f416194
bubnuoreka LIOK
33 Cuta. Brget cit 14 2 https://m.edsoo0.ru/7f416194
Hroro no pazueny 21
Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 bubmuorexa [HOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
4.2
flapterne xuaKoCTH > https://m.edso0.ru/7f416194
bubnuorexa [JOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleiicTBHE XKUAKOCTH U Ta3a Ha OTpYKEHHOE 7 3 bubnmnorexka [HOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoHOCTD. JHEprus
bu6nuoreka [IOK
51 Paora u MOIHOCTE 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctbie Mexai3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
53 CxAMIICCKaL SHepritt https://m.eds00.ru/7f416194
Hroro no pasneny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



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

8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Kounrpoabusie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble iBJIeHUSA
bubmuoreka [JOK
1.1 C 7 7
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECCht https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pa3nes 2. DiiekTpuyecKkHe M MATHUTHBIC SIBJICHUSA
91 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 1 bubnuoteka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorekxa [OK
24 C) 4
JICKTPOMATHHTHAS HIY KA https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne /i P Kounrpoabusie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3zpen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMOACHETBHE TEl https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHPL COXPATCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pasnen 2. Mexanuveckne KoJie0aHusl U BOJIHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CATITTCCRIE KOTEDAHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CATHITTCCRIE BOTHRL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Paspen 3. DiieKTpOMAarHuTHOE 10J1€ M 3JIEKTPOMATHUTHbIEC BOJIHBI
DJIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Pasnen 4. CBeToBbIe AIBJIEHUS
4.1 3aKOHBI pacIpOCTPaHEHHUS CBETA 6 2 bubmuoreka [JOK



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

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

4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 bubmmorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Uroro no pazneny 15
Pazgen S. KBaHnToBbI€ sIBJICHUS
bubmuoreka [JOK
A nu 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4a
5.2 CTpoeHue aTOMHOTO sipa 6 1 bubmmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1
>3 AICPHPIE peartiit https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IIM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 5 bub6nuorexa [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 102 27



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




INOYPOYHOE IINTAHUPOBAHUE

7 KUIIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
w/n Tema ypoka Beero Kourpoububle IIpakTHyeckue wayenus o0pasoBaTe/bHbIE
padoThbI padoThbI pecypchl
1 ®dusuka — Hayka o npupoze. SBnenus 1
MIPUPOJIBI
2 Ou3nyecKue sIBICHUS 1
3 dusnyuecKkne BeTUYUHbBI U UX 1
u3MepeHue
VYpok-uccnenoranue "M3mepenue
4 TEeMIIepaTypbl IPU MOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpA U JaTUnKa
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 OaneIl[HI/Ie q}):mqecxﬂx SIBIICHUM C 1 Bubmmorexa IOK
N https://m.edsoo.ru/ff09f72a
ITOMOLIBIO0 MOJIETIEN
Ypok-uccnenosanue "IIpoepka
5 TUIIOTE3bI: JAJILHOCTH MOJIETA IIAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"
Ctpoenue BenecTBa. ONBITEHI
7 ,Z[OII()a3LIBaIOH_II/Ie JTUCKPETHOE ::TpOCHI/Ie 1 bubamoreta LIOK
https://m.edsoo.ru/ff09fe0a
BEILIECTBA
8 JIBr>KeHre JacTHI] BEIIECTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoBanue «OMBITH IO 1 1



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

HaOJII0/ICHUIO TEIUIOBOTO PACHIMPEHUS
ra3oB»

10 ArperaTHble COCTOSIHHSI BELLIECTBA
OCco0OEHHOCTH arperaTHbIX COCTOSTHUI
1 BoJibI. O000IIIEHHE 110 pa3eTy bu6nmorexa [IOK
«[lepBoHayaNbHbIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOSHHUHU BEILIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMEpHOE I/III[{epaBHOMepHOG bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JBIKEHUE
13 Ckopoctb. Enunuiiel ckopoctu Bubmmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmyt 1 BpeMEeHM IBUKEHUS Bubmmorexa IOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa HHEPTHOCTH bubmuoteka [IOK
Teln https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BeliecTBa. PacueT Maccel u bubmmoteka IIOK
o0beMa Tesa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenexnue
MJIOTHOCTH TBEPIOTO TEJay»
18 Pemenne 3agau mo teme "I110THOCTD bubnunorexa LIOK
BemiecTra" https://m.edsoo.ru/ff0a123c
Cuita kak XapaKkTepHUCTHKA
19 B3anmoiecTBus Ten. Cuma
yrnpyrocti. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBUCUMOCTH PACTSHKCHHS

(medopmanum) py>KUHBI OT



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

IIPUIIOKEHHOMN CUIIBD»

21 [[SIBnenue TsaroTenus. Cuiia TsHKeCTH
CBsI3b MEXKTY CHUJION TSIKECTH U

22 Maccoi TCJ‘II:l}.,BeC tena. Pemenue bubnrorexa LIOK

https://m.edsoo.ru/ff0al1778
3azad4 o teme "Cuna tsoxkect"”

23 Cuia TsSKeCTH Ha APYTHUX IJIaHeTaX. bubmmoreka [JOK
dusnyeckue XapaKTepUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502

24 N3mepenue cuit. JluHamomeTp bubmroreia LIOK

https://m.edsoo.ru/ff0al8cc

25 Bec Tena. HeBecomocth bubmmorexa LIOK

https://m.edsoo.ru/ff0al778
CroxkeHne ABYX CUJI, HaIpaBJICHHBIX
26 10 OJXHOH Hgaii)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

7 Pemenue 3anau mo teme
"PaBHoneiicTByromas cr"

28 Cuia TpeHus u e€ Bubl. TpeHue B bubnmnorexa [JOK
NPUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopunast pabota «13yuenue
3aBHCUMOCTH CHITBI TPCHUS

29 CKOJIbXKCHUS OT CI/IJ‘I:Ip JIaBJICHHS U bubmmorexa LIOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOIINXCS
IMOBEPXHOCTEW

30 Pemenue 3agad Ha onpeneneHne
PaBHOJICHCTBYIONIEH CHUIIBI
Pemenue 3anau mo temam: «Bec Bumorexa LIOK

31 Tenay, «['paduueckoe n3o0pakeHNe

cunmy, «Cunbl», «PaBHOAEHCTBYIOMIAS

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

CHUIID»

KonTponbhas pabota no remam:
«MexaHnunueckoe qBUKeHUe», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['pauueckoe m3o0pakeHne CUI,
«Cunbi»
JaBnenue. CriocoObl yMEHbBILICHUS U bubmuoreka [{OK
33
YBEIIMUYCHUS IABICHHS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTb
34 i:[[aBneHHﬂ rasa oi 00BéMma bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TeMIepaTyphl
Ilepemaua maBiaeHUS TBEPABIMU
35 TeJ'IIZII\i[I/I )KIfIlI[KOCT}IMI/I u I;;ISaMI/I. 3aKkoH bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBieHue B )KUAKOCTH U Tase, bubmmoteka IIOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenune 3ama4d no teme «/laBneHue B bubnunorexa LIOK
JKUIKOCTH M rase. 3axkoH ITackaisy» https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl bubmmorexa LIOK
https://m.edsoo.ru/ff0a2970
39 IManpaBnuyaeckuii mpece bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiHeBoi
YKUJKOCTHBIM HacoC
ATMocdepa 3eMIu ¥ IPUYUHBI €€ bu6muoreka [JOK
41
CYIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne bubmmorexa LIOK

https://m.edsoo.ru/ff0a2h5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

H3mepenne atMoc(hepHOro JTaBJICHHS.

bubnunoreka LIOK

43 OmnbiT Toppuueu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO
44 JaBJIEHUS OT BHCOTL?HZ}:[ YPOBHEM bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
MOpst
bapomerp-anepouns. Atmocdeproe bubmuorexa [JOK
45
JaBIICHHE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Permrenue 3agau mo reme "
AtMocdepHoe naBieHue"
elCTBHUE KUJIKOCTH U Ta3a Ha
47 forpymeﬁﬂoeﬂls HUX TEJIO. Bubmmorexa HOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTopnas pabora «OnpeneneHue
48 BLITaJI;KHBZ}om:ﬁ CHJIBI zlel"fciay}omeﬁ bubmorexa HOK
’ https://m.edsoo.ru/ff0a33fc
Ha TeJ0, TOTPYKEHHOE B KUIKOCThHY
JlaGopatopHas paboTa 1o Teme
49 «HccnenoBaHue 3aBUCUMOCTH Beca bubnunorexa LIOK
Tena B BOJIE OT 00bEMa MOTPyKEHHOM https://m.edsoo.ru/ff0a3514
B JKHJIKOCTh YaCTH TEJIay
50 [InaBanue Ten bubmrorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHnue apeomeTpa uin
KOHCTPYMPOBAHHUE JIOJIKU U
onpeJereHue e€ rpy30no bEMHOCTH"
Pemenue 3agad mo temam: «II1aBanue Butmorexa LIOK
52 cynoB. BoznyxormnaBanue,

«/laBieHue TBEPAbIX TN, )KUIAKOCTEH

https://m.edsoo.ru/ff0a3654



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

u ra3soB»

KonTponbnas pabora no teme

53 «/laBieHue TBEPABIX TN, KUAKOCTEH
Y Ta30B»
bu6nmorexa [IOK
>4 Mexarecias pabora https://m.edsoo.ru/ff0a3f82
55 MomHocTs. EquHUIEI MOIIHOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 MPH 1
noabEMe 1o JecTHuie"

57 IIpocThie Mexanu3Mbl. Poiyar.

PaBHOBecue cuit Ha peryare
Peryaru B TexHuKe, OBITY U TIPUPO/IE.

58 JlaGopatopHnas pabora 05 bubmuoteka [IOK
«MccnenoBanue yciIoBUi paBHOBECHS ' https://m.edsoo.ru/ff0a478e
peIyara»

Pemrenue 3amau mo reme «Y ciaoBust bubmuorexa [IOK

59
PaBHOBECHSI pbIYara https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenue KII/ naknoHHOM
TJIOCKOCTH

61 Pemenue 3amaud mo teme "Pabora, bubnunorexa LIOK
MotHoCcTh, KIT/" https://m.edsoo.ru/ff0a4c48
MexaHuueckast YHeprusl. BuGmorexa LOK

62 Kunerndeckasi u noTeHIanibHas

SHEeprus

https://m.edsoo.ru/ff0a4252



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

63 3aKOH COXpaHEHHUs MEXaHUYECKON

SHEPrUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIepUMEHTAIbHOE OIPE/IEIICHHE
64 W3MEHEHUSI KHHETUYECKON U
MIOTEHLIMAJIbHON SHEPTUU IIPU
CKaTbIBaHWM TeJa I10 HAKIIOHHOU

mwIockocTu"

65 KonrponsHast pabora o teme «Padora
U MOILHOCTb. DHEPT U

PesepBHrliit ypok. Pabota ¢ Tekctamu

66
o TeMe "MexaHnueckoe IBuKeHue"

PesepBHrlit ypok. Pabota ¢ Tekctamu
67 o Teme "JlaBneHue TBEPABIX TEN,
JKUJIKOCTEH U ra3oB"

bubnuoreka [{OK
https://m.edsoo.ru/ff0adee6

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4ffe

Pesepubiit ypok. Pabora ¢ Tekctamu
68 o teme "Padora. MoOIIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububie IIpakTHueckue A — o0pazoBare/ibHbIEC
padoTbI padoThbI pecypcbl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX ogblTible 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Mopaenu TBEPAOro, JKUAKOTO U bubmmorexa [JOK
3 . 1
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOKCTB TBEPJIOTO,
4 YKUJKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEIIIECTBA Ha OCHOBE MOJIOKEHHHA
MOJIEKYJISIPHO-KHHETHIECKON TEOPHH
5 Kpucrannuueckue u amopgHbIe Tena 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanWISIPHOCTb. 1 bubmmoreka HOK
[ToBepXHOCTHOE HATSIKECHHE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciiupeHue u cxarue 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBsi3b TEMIIEpPATyphI CO
8 CKOPOCTBIO TETJIOBOTO IBUKEHUS 1
YaCTHUIL
9 Buyrpennss sueprusi. Crioco0bl 1 bu6muoreka [JOK
U3MEHEHUs BHYTPEHHEH SHepruu https://m.edsoo.ru/ff0a5c60
10 Bunpr Terionepenaun 1 bubmorexa I[IOK

https://m.edsoo.ru/ff0a6412



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

Ypoxk-koudepenuus "[Ipakruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

bu6nmorexa [IOK

1 BEIIIECTB ¥ MATEPHAIIOB B LIENSIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonnuectBo TemioTsl. Y aenpHas bu6nunoreka LIOK
TETIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHe TEIIOBOTrO OanaHca. bubnnorexa [JOK
Terioo0MeH U TeIUIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas padota "HcciaenoBanue

14 SIBJICHHS TETUIOOOMEHA MpHr bu6nmorexa LIOK
CMEIINBAHUK XOJIOAHOM U TopsYeit https://m.edsoo.ru/ff0a6a98
BOJLI"
PacueT xoamyecTBa TEIIIOTEHL,

15 HEOOXOIUMOTO JIJIsl HATPEBAaHUS TeNa U
BBIJICTISIEMOTO UM TIPU OXJIAXKICHUU
JlaGopaTtopHast pabora "Onpeznenenue bubmuoreka [IOK

16 .
yIIENbHOM TEIIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBA. Y IeJbHas TEMI0Ta bubnnorexa [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHnue u oTBEpACBaHUE

18 KPUCTAJUIMYECKUX I;f:ln. V nennHas bubmorexa HOK

https://m.edsoo.ru/ff0a71d?2

TEIJIOTA IJIABJICHHUS

19 JlaGopaTtopHnas pabora "Onpenenenue bubnuotexa [JOK
yIEeTbHOU TEIUIOTHI MJIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHIEHCALINS. bu6muoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y genbHas temnora bubnunoreka LIOK

napooOpa3oBaHUs M KOHCHCAIIHH.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS
0T aTMOC(EPHOTO AABICHUS

22

23

24

Brnaxxnocts Bo3ayxa. JlabopaTopHas

pabora "OrnpenesieHre OTHOCUTEIbHOU

BIIQXKHOCTH BO3ayxa"

Pemenue 3amau Ha onpeaencHue
BJIQXKHOCTH BO3/1yXa

[TpuHIMIIBI paOOTHI TETIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpPaHUs

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7628

25

KII/I TerutoBoro nBuratess.
TerutoBble JBUTATENIN U 3aLATA
OKpY’Karolllel cpebl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

3aKOH COXpaHEHMsI U ITPEBPALLCHHS
SHCPTHHU B TCIJIOBBIX ITPpOHECcax

[TonroroBka Kk KOHTPOJIBHOU paboTe
o TeMe ""TennoBeie SIBICHUS.
N3meHeHune arperaTHbIX COCTOSTHHUI
BeriecTna"”

KonTpomnpHas pabota mo Teme

"TerutoBrle ABIcHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHMI BemiecTa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a83f2

bubnunorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanusd tein. [[Ba pona
AIEKTPUUECKUX 3apSI0B

30

Ypok-uccnenopanue "IneKkTpusanus
TeJI UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"

31

B3anmopnencTere 3apsyKeHHBIX TEIL.

bubnunoreka LIOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

3akoH Kynona

https://m.edsoo.ru/ff0a87e4

DJIEKTPUUYECKOE MOJIE.
Hanpsi>keHHOCTB 3IeKTPUYECKOT0

bubnunorexa LIOK

32 noJst. [IpuHIUN Cyneprno3uiuum https://m.edsoo.ru/ff0a8a0la
ANEKTPUYECKHUX TOJEN
Hocurenu snexTpuueckux 3apsiioB.
33 OneMeHTapHbIi 3apsag. CTpoeHue
aToma
34 [IpoBOHUKY W TUAIEKTPUKHU. 3aKOH bu6nmnorexa LIOK
COXpaHEHHS SIIEKTPHUECKOTr0 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewenne 3a1au Ha npuMeHeHue Bbu6mmoteka [JOK
CBOMCTB DJICKTPUUECKHX 3aps/IOB https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKUI TOK, YCIOBHS €r0
36 cymeciBOBaHm. HC;(})IHHI/IKI/I Bubmmorexa IOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPHUYECKOTO TOKA
37 JleiicTBHS 2IEKTPUUECKOT0 TOKA Bubmmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 AIIEKTPHUYECKOTO OISl Ha TIPOBOIHHUKH 1
U AUDJIEKTPUKH"
39 DJIEKTPUUYECKUI TOK B METasIax, bubnuotexa [JOK
JKHJIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyuecKkas 1enb U e€ COCTaBHbIE
qacTu
Cuna toka. JlabopaTopHas pabota
41 "N3mepenue u pell)“YJ'II/II;)OBagI/Ie CHJIBI 0.5 Bubmmorexa IOK
| https://m.edsoo.ru/ff0a8bd6
TOKa
42 DIIeKTPUUECKOE HaAIPSHKEHHE. 0.5 bubnuorexa [JOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
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https://m.edsoo.ru/ff0a8bd6

BoasTMmerp. JlabopaTtopHas pabora
"NU3Mepenue u peryaupoBaHue
HanpspKkeHus"

https://m.edsoo.ru/ff0a9e14

ConpoTuBieHHEe IPOBOJHUKA.

bu6nunoreka LIOK

43 VY aenpHOE CONPOTHUBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh
44 AIEKTPHUYUECKOTO COTMPOTUBIICHUS bu6mmoteka [JOK
HPOBOJIHUKA OT €r0 JUIMHBI, IUIOIIAN https://m.edsoo.ru/ff0aa738
MOTNIEPEUHOT0 CEYCHUs U MaTepuaa”
3aBUCUMOCTh CHJIBI TOKA OT
45 HanpsokeHus. 3akoH Oma i1 ydacTka bubmrorexa LIOK
https://m.edsoo.ru/ff0aad4a
LETH
JlaboparopHas padota "HccnenoBanue
3aBUCHUMOCTH CHJIbI TOKa, HIYILIETO
46 4yepes pe3nucTop, oT COHpOTE}B]EleHI/I}I bubmoreia LIOK
’ https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HaIpsHKEHUS Ha
pesucrope"
47 [TocnenoBarenbHOE U MapaieIbHOE
COETMHEHUS IPOBOIHUKOB
JlabopaTtopHast pabota "IIpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSOHKEHUN ITPU bu6muoreka [JOK
M0CJIeI0BATEILHOM COEIUHCHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlabopaTtophas padora "IIpoBepka
49 IpaBWiIa I CWIbI TOKA IPU bu6muoreka [JOK
napauIeIbHOM COSTUHCHUH https://m.edsoo.ru/ff0aadle
pe3uctopon"
50 Pemienue 3a1au Ha npuMEHEHUE bubmmoreka [JOK



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

3akoHa OMa AJ1s Pa3IuyHOTro
COE/IMHEHNUS TIPOBOTHIKOB

https://m.edsoo.ru/ff0aaf8a

PaboTa 1 MOLTHOCTH 3JEKTPUIECKOTO

bubnunorexa LIOK

51
Toka. 3akoH Jxoyisa-JIenia https://m.edsoo.ru/ff0ab124
JIaGoparopHas pabora "Omnpeaenenue
59 5 PATOPHAL P . peit . bu6nmmoreka [IOK
a00THI ¥ MOII[HOCTH DJIEKTPUYECKOTO
P \ B P https://m.edsoo.ru/ff0ab3e0
TOKa
DEKTPUYECKHUE LENH U TOTPEOUTENTHN
53 p B H 6p bu6nunoreka LIOK
DJIEKTPUYECKOMN SHEPTUH B OBITY.
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanne
[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "DIIeKTpUUECKUE 3apsiIbl.
54 3 p PAA bubnunoreka LIOK
apsoKEHHBIE Tela U UX
p N . https://m.edsoo.ru/ff0abd2c
B3auMoercTBus. [TocTosTHHBIH
3JIEKTPUYECKUN TOK"
KonTponbHas pabora no teme
"JJIEKTPUUECKHUE 3apSIIbL.
55 3 P DAL bubmmoteka IIOK
apsoKEHHBIE Tela U UX
p N . https://m.edsoo.ru/ff0abea8
B3auMoercTBus. [1ocTOIHHBIH
3JIEKTPUYECKUN TOK"
56 ITocTOSTHHBIE MATHUTEI, UX
B3aMMOJICHCTBHE
VYpok-uccnenosanue "N3yuenue bubnmnoreka [JOK
57 s "
10oJ1eH ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruuTtHoe noje. MaroHuTHoeE 1oJie
58 3 bubmuoreka [{OK
€MJIM U €r0 3HaueHHe I )KU3HH Ha
s https://m.edsoo.ru/ff0acOba
3emie
59 OnbiT OpcTena. MarautHoe moJie but6mmoreka [IOK



https://m.edsoo.ru/ff0aaf8a
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SJICKTPHUYCCKOI'0 TOKa MaruuTtHoe
I10JI€ KaTYIIKHU C TOKOM

https://m.edsoo.ru/ff0acld?2

60

[IpuMeHeHue JIeKTPOMarHuToB B
texHuke. Jlaboparopuas pabora
"N3y4yeHue NeicTBUS MAarHUTHOTO
10JIs1 HA IPOBOJIHUK C TOKOM"

0.5

bu6nunoreka LIOK
https://m.edsoo.ru/ff0ac74a

61

DNEKTPOBUTATEIh TOCTOSITHHOTO TOKA.
Wcnonb3oBanue anexkTpoaBUraTesieil B
TEXHUUYECKHUX YCTPOMCTBAX U Ha
tpancnopre. Jlabopatopnas pabora
"KoHcTpynpoBaHue 1 U3y4eHue
paboTHI AJIEKTpOABUTATENS "

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

62

63

64

65

Omnbiter @apazes. 3akoH
BHGKTpOMaFHHTHOfI UHAYKIOUU.
[IpaBuio Jlenna

Onextporeneparop. CriocoOsl
MOJTyYEHUS IIEKTPUIECKOW YHEPTUH.
DIEKTPOCTAHITUN Ha BO3OOHOBIISIEMBIX
HUCTOYHUKAX SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DJIEeKTPUIECKHE U
MarduTHble SBiIeHUS"

KonTtponbHas pabora o Teme

"DNIeKTpUUECKUE U MATHUTHbIE
ABJICHUS"

bubnunorexa LIOK
https://m.edsoo.ru/ff0ach14

66

Pesepsubrit ypok. PabGota ¢ Tekctamu
o teme "TemnoBble aBaeHus"

but6mmorexa [IOK
https://m.edsoo.ru/ff0acche

67

PesepBHeIit ypok. Pabora ¢ TekcTamu

bubnunoreka LIOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

no teme "[locTostHHBIN
3NIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0acdc6

68

PesepBHeIil ypok. Pabora ¢ TekcTamu
1o TeMe "MaruuTHele IBiIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

14.5



https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Kontposibhbie  IlpakTHueckue oGpa3soBarebHbIe
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
1 MexaHuuyeckoe TBUKEHHE. 1
MarepuanbpHas TOUYKa
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuorexa [JOK
2 1
MEXAHUYECKOTO JIBUAKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE npsMOsIMHENHOE 1 bubnnorexa [HOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE
4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTH
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnuoreka [IOK
IBIKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHEHNHOTO
6 PaBHOYCKOPEHHOTO JIBIKeHUs. [ paduk 1
CKOPOCTH
JlabopaTopHas pabota "OnpeneneHue
YCKOpPEHHS Tena Ipu bubnuorexa [JOK
7 1 1
PaBHOYCKOPEHHOM JIBUYKEHHH TI0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
3 CBoboaHoe nagenue Ten. OnbIThI 1
lanunes
PaBHOMEpHOE NBHKEHUE TIO
PHOE A bubnmoreka [JOK
9 okpy>xxHoctH. [lepuon u yacrora 1

oOparnienus. JIuneiinas u yriosas

https://m.edsoo.ru/ff0ael76



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

CKOPOCTH

10 LleHTpoCTpEeMHUTENLHOE YCKOPEHHE
11 [Tepsrrit 3akon HeroToHa. BexTop critbt ]P?ES;I:I;I/?rTfeI;aSi?’IS/fane 612
12 Bropoii 3akoH HeroToHa. bubmumoreka [IOK
PaBHOzelicTBYOIIAsK cUila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnoreka [JOK
Cyrneprno3umus Cui https://m.edsoo.ru/ff0ag982
14 Pemrenne 3amau Ha npuMeHeHne bubnnorexa [HOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnnorexa [HOK
15 Citna ynpyrocti. 3akor Tyia https://m.edscL)E).ru/fanecaZ
16 Pemenue 3anay nmo teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnuotexa [JOK
KECTKOCTH TPYKHHBI» https://m.edsoo.ru/ff0aee28
bubnnorexka [JOK
18 Cima Tpeits https://m.edsi.ru/fanf738
19 Pemenne 3agau mo teme «Cuna bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
2| Huonom Oane ynpyrocm. ama BuGinorera LIOK
S https://m.edsoo.ru/ff0afb8e
Cuna TSHKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOpEHUE CBOGOEHOFO bubmorexa HOK

nmajgeHust

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3anau no teme "Cuiia
24 TSYKECTHU U 3§KOH BCEMUPHOIO Bubmorexa IOK
. https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 IIepBas kocmMuueckast CKOPOCTb. bubnnoreka [JOK
HeBecoMocTh 1 nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHE MaTepHaIbHOW TOYKH.
AGcomoTHO TBEpIOE Tello. PaBHOBecue bu6mmoreka [IOK
26 N .
TBEPIOrO TeJla C 3aKPEIUIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpaIicHus
27 MowmenT cunbl. LenTp TspkecTn
28 Pemenue 3agaa mo reme "MomeHT bu6mmoreka [IOK
cunbl. Lentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO
29 Telee ”MexaHI/IquK(I))e zLBI/DKegI/Ie. bubmorexa HOK
. https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
Kontponbnas paboTa mo teme
30 "MCXIZIHI/I‘ICCK(I))G IBHKEHUE. bubmorexa HOK
N https://m.edsoo.ru/ffOb06ec
Bzaumoneiictue Ten"
Nmmnynbe Tena. UMimyinse cuimbl. 3aKoH
31 COXpZHeHI/ISI I/IMHYJ‘IB}C,a. Yupyroe u Bubmiorexa LIOK
o https://m.edsoo.ru/ffOb07fa
HEYIMPYroe B3auMOIeHCTBHE
32 Pemenne 3agau mo teme "3akoH bu6mmorexa [IOK
COXpaHEHHsI UMITyJbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE

JBUKEHHE B IPUPOJE U TEXHUKE"



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

bubmuorexa [JOK

34 Mexanunueckasi paboTa U MOITHOCTh https://m.eds0o.ru/ffob0ag4
35 PaboTa crIIbI TSKECTH, CHIIBI bubmuoreka [JOK
YIIPYTOCTH M CHJIBI TPCHUS https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHHS TIPU
PaBHOMEPHOM JIBM)KEHUH TEJIa 10
TOPU30HTAILHON TTOBEPXHOCTH
37 CBsI3b SHEPTHH U PaOOTHI.
[ToreHnanpHas SHEPTUs
38 Kunernueckas sneprus. Teopema o bubnnorexa [HOK
KUHETUYECKOW SHEPrHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHCHHUsS YJHEPTUH B
MeXaHUKe
Jlaboparopnas pabota «3yueHue bubnnorexa [JOK
40
3aKOHA COXPAHEHHS YHEPTHI» https://m.edsoo.ru/ffOb12fe
41 KonebarenpbHoe IBMIKEHHUE B €TO bu6mmorexa [IOK
XapaKTEePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnnoreka [JOK
BeinyxieHHbie konebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii ¥ NpyKUHHBINA
MasITHUKH
Ypok-uccienoBanre «3aBHCUMOCTh
44 nfpnona Koje6aHm“1 OT JKECTKOCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0b197a
MPY>KAHBI U MAaCCHI TPy3a»
45 [IpeBparieHre sHEPrUn Npu
MEXaHUYECKUX KOJICOaHHIX
46 Jlaboparopnas pabota «Onpenenenue bubnmoreka [JOK



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

9acTOTHI U TIEproIa KojeOaHui
PY)KUHHOTO MasTHHUKA»

https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHni
rpy3a, NOABELIEHHOIO K HUTH, OT
MAaccChl Tpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexauunueckue BoaHEL. CBOMCTBA
MexaHu4yeckux BoJH. [IponoabHbIe 1
MONIEPEUHBIE BOJIHBI

Ypok-konpepennus "MexaHnnyeckue
BOJIHBI B TBEpIOM Teiie. CeilcMuueckue
BOJIHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3BYyKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

53

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTHYECKUI PE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
UHOPa3BYK B IPUPOJE U TEXHHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka kK KOHTPOIBLHOM paboTe MO
TeMe "3aKOHBI COXPAHCHHS.
Mexanuueckue KoneOaHus ¥ BOJTHBI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0

55

Kontponbras padota mo teme "3aKkoHbI
coxpaHeHusd. MexaHnyeckue
KoJieOaHUs U BOJTHBI"

56

DNEKTPOMarHuTHOE MOJIE.

bubmuorexa [JOK



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

9HeKTp0MaFHI/ITHLIe BOJIHBI

https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypoxk-konpepenuus "Llkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubmuorexa [JOK
Hcronp30BaHue 3JCKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JII COTOBOI CBA3H"
VYpok-uccnenosanue "M3yuenue
59 CBIZ)IZCTB BHeiTpOMaFHI/ITHy;X BOJIH C bubmmoreia LIOK
https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa"
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJTHBI
DneKTpOMarHuTHas MPUPOJia CBETA.
61 CKOpOI()BTI) CBeTa. BOJ‘III-I)OII:Ialg CBOICTBa Bubmiorexa LIOK
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku csera. [IpsamonuHeitHoe
62 pacmnpocTpaHeHHe CBIe)Ta. 3aTMeHus Bubmiorexa LIOK
https://m.edsoo.ru/ff0b3658
Connua n Jlynst
3aKoH OTpa)k€HUs CBETa. 3epKaja.
63 PemeHHep3aL[aq Ha anMeHeIime 3aKOHA Bubmiorexa LIOK
https://m.edsoo.ru/ff0b38c4
OTpakKeHHUS CBETa
64 [Ipenomiienue cBeta. 3aKoH bubnnorexka [JOK
MPEIOMJICHHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 I/ICHOJ'II)SOBZII;II)/IG HOHHorpo BHYTPEHHETO BuGmiorexa LIOK
https://m.edsoo.ru/ff0b3c5¢c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 JlaGopatopnas pabora "HccnenoBanue

3aBUCUMOCTH yIJla MPEIOMIICHUS



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

CBCTOBOI'O JIyda OT yIJia IaJICHUA Ha

nn

rpaHule "BO3ayX-CTEKJIO

Ypok-koHpepennus "Micnons3oBaHue

67 MOJTHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"
bu6mmoreka [IOK
68 JIunzel. OnTHYecKast cuja JUH3bI https://m.eds0o.ru/ffOb3f2c
69 [TocTpoenue n3o0pakeHU B JTMH3aX bubmorexa LIOK
https://m.edsoo.ru/ff0b444a
JlaGopatopnas pabota "Onpexnenenue
70 (1)0KySHor2 pachos{HHs{ " OII)TTIII/IIICCKOﬁ Bubmiorexa LIOK
. https://m.edsoo.ru/ff0b4206
CWJIBI cCOOMparomei JIMH3b!"
Ypok-koHpepenmus "OnTudeckue bubnnoreka [JOK

71
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'ma3 kak ontudeckas cucreMa. 3peHue Bubmorexa IOK

https://m.edsoo.ru/ff0b4684

73 Ypok-kouhepenius "JlepexTr 3peHusl.

Kak coxpanuts 3penue”
Paznoxenue 6e10ro cBeTa B CIEKTP.

74 Omnertel HetoToHa. Crioxxenune bubnuorexa [JOK
CIIEKTPaJIbHBIX BETOB. [lucniepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopnas pabora "OnbIT IO

a3JI0)KEHUI0 OEJIOro CBeTa B CIEKTP U
75 I]:OCHpI/ISITI/IIO I[BETA MIPEIMETOB anpHx Bubmorexa IOK
https://m.edsoo.ru/ff0cOe2a
Ha0JII0/IEHUH Yepe3 I[BETOBbIE
bunbTph"
76 VYpok-nipaktukym "BonHoBbIE



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

CBOMCTBA CBETA: IUCIIEPCHU,
uHtephepennus u qudpakmus"

Omnsitel Pe3epdopaa u ruranerapras

bubmuoreka [JOK

i MOJICTIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcmyckanue u mor. HU
79 aT(Z)I\Z(():M.aKBZHTI)f ;I(/)I?eeﬁqaiziem Bubmmorexa LIOK
https://m.edsoo.ru/ff0c144c
CHEKTPhI
80 VYpok-npaktuky™m "Habmrogenue bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangmoaxTruBHOCTE U €€ BUIIBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hykinonnas bubnuorexa [JOK
MOJICTTh https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHBIE TpEBpaLCHUS. bubnnorexka [JOK
N3oToms! https://m.edsoo.ru/ff0clals
84 Pemenune 3ama4d mo teme: bu6mmoreka [JOK
"PaaroakTHBHBIE IpEBpaIeHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuwon monypacmaga
Vpok-koadepenuus "PagroakTUBHEIC
86 I/IBIjIylleHI/I:Ib BF;'[pI/IIlpo,E[e MI::;LI/ILII/IHe bubmorexa HOK
| ’ ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHble peakiuy. 3aKOHbBI
87 C(f[X[I))aHCHII/:H 3aL;51)10130r0 1 MaccoBOI'0 bubamorexa IOK
https://m.edsoo.ru/ff0c1c58
qucen
DHeprus cBA3M aTOMHBIX siziep. CBA3b bubnnorexka [JOK
88
MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau mo reme "SnepHeie



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

peakuun"

Peakiiuu cuHTe3a U neneHUS SaEp.

bu6mmoreka [IOK

%0 Uctounuku sHeprun CosHIa U 3BE3 ] https://m.edsoo.ru/ff0c1e88
Ypok-koudepennus "SAnepHas
91 sHepreTHka. J{eicTBUs paguoaKTUBHBIX
W3JIy4YCHHUI Ha KUBbIC OPTaHU3MBI"
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
92 TeMe "DIEeKTPOMarHuTHOE IOJI€. bubnnoreka [JOK
DNEeKTPOMAarHUTHBIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsie siBneHus"
KonTponbhas padota no teme
93 "DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBantoBsie siBeHus"
IToBTOpenue, o00OIIEHHE.
94 Ha60p§T0pHr,Ie paboTHI IO KypCy bubmmorexa LIOK
" N " https://m.edsoo.ru/ff0c245a
BzaumopeiictBue Ten
[ToBTOpenue, o6o6mcHNe. Pemenue
95 pacquII){Hx u KaquHl-“[BeHHBIX 3a/1a4 1mo bubmmorexa LIOK
\ N https://m.edsoo.ru/ff0c2572
teme "TernoBbie mpoLecCh
[ToBTOpenue, o0o6mIcHue. Pemenue
96 pacquFI){Hx u Ka‘-IeCL:BeHHBIX 3a/1a4 1no Bu6miorexa LIOK
| o https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermioBsIX ABUTATENCH
[ToBTOpenue, o0o6mIcHNe. Pemenue
97 pacquFI){Hx u Ka‘-IeCL:BeHHBIX 3a/1a4 1o Bu6miorexa LIOK
| | https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anexTpoycTaHOBOK
08 [ToBTOpenue, 0600IIEHNE. bu6mmoreka [IOK

JlaGopaTopHbIie pabOTHI IO KypCy

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

"CaeToBbI€ sBIcHUS"

[ToBTOpenue, o600meHne. Pabora ¢

99 TEKCTaMU 110 TeMe "3aKOHBI 1 bubarorexa IOK
| https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
106 HeOBTOpeHI/Ie, (;605?;?{14:6 Pab6ora ¢ . BuGmorexa LOK
TEKCTAMH 110 TEM oyie0anus u
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
o1 [ToBTOpEHME, 0606??:3Hne. Pab6ora c . BuGmmorexa LOK
TekcTamu 110 TeMe "CBEeTOBEIE
| https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTropenue, o6o0menue. Pabora ¢
102 TekcTtamH 1o Teme "KBaHToBas u 1
snepHas pu3uka"
OBIIEE KOJIMYECTBO YACOB I1O 102 97

[TPOT'PAMME



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




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1)®Pusuka: yueonuk st 7 kinacca / A.B.Ilepeimkun. M.: «/Ipoday, 2019 r.

2)®usnka: yueOnuk st 8 knacca / A.B.Ilepeimkun. M.: «/Ipodar, 2018 .

3)Pusuka: yueonuk misa 9 knacca / U.M..Ilepeimkun, E.M.I'yrauk, A.WU. NBanos, M. A.Ilerpoga.
M.: «Ipocsemenue», 2021 r.

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1)®Pusuka: yueonuk st 7 kinacca / A.B.Ilepeimkun. M.: «/Ipoday, 2019 r.

2)®usuka: yueOnuk st 8 knacca / A.B.Ilepeimkun. M.: «/Ipodar, 2018 r.

3)Pusuka: yueonuk misa 9 knacca / U.M..Ileppimkun, E.M.I'yrauk, A.U. Banos, M. A.Ilerpoga.
M.: «Ipocsemenue», 2021 r.

4)Co6opHuk 3a1a4 o ¢pusuke. 7-9 kiaccel/ A.B.Ileppimkun. M.: «Dx3amen», 2017 r.
5)KoHTpombHbBIE U caMOCTOsATENbHBIE paboThI 1o ¢usnke/ O. U. I'pomiieBa k yueOHuky A. B.
[leppiikuna «®usuka. 9 knace». M: «Ok3amen», 2015 .

6) Tectsl o ¢pusuke/ A.B.UeborapeBa k yueOHUKY A. B. [lepbimkuna

«®Puzuka. 7 knacey. M: «39k3amen», 2017 r.

7)COopHuk 3ama4 no ¢pusuke. 7-9 xnaccel/ B.W.Jlykamuk, E.B.MBanoBa. M.:
«IIpocsemienne»,2016 r.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HUHTEPHET

1. Beepoccutickuii 00pa3oBaTeNIbHBIN MPOEKT «Ypok mudpsi»: https://ypokmdpser.pd/

2. Beepoccuiickuii OTKPBITHIN YPOK, IPOEKT MO paHHEN Mpo(OpUEeHTAIIUH IKOJIHHIUKOB
«IIpoeKTOpusl»: https://proektoria.online/

3. MnTepakTuBHas 0Opa3oBaTenbHas OHIAWH-TIaTGopMa «YUU.py» ¢ UHTEPAKTUBHBIMU YPOKAMHU
10 OCHOBHBIM IIKOJIBHBIM TIPEMETaM, ouMIuasl: hitps://uchi.ru/

4. MapkeTIuieic — KaTajor 3JeKTPOHHBIX KHHUT, KypCOB, HHTEPAaKTUBHBIX U BUAEOMATEPHUAIIOB:
https://elducation.ru/

5. Mopens sBomonronHo mrkons! (DBOJIII). Bee mpenMeTsl — B TeMaTuyeckux keiicax. 3HaHUs —
B koHTeKcTe!: https://sites.google.com/view/evolsch/evolsch?authuser=0;

6. Mos mkona B online: https://cifra.school/

7. HaBuratop Kpyxkosoro nemwxkenust HTU: https://kruzhok.org/

8. O6pazoBatenpHas miaardopma «KLECTA» obpazoBarenbHas miatdopma, coaeprxranias
ANEKTPOHHBIE TPOAYKTHI JUIsl yuuTesnei / DneKTpoHHbIe GOpMbl YUEOHUKOB:
https://lecta.rosuchebnik.ru/

9. O6pazoBarenbHbIil 1IeHTp «Cupuycy: https://edu.sirius.online/

10. Onnaiin mkona «Poxcdopay»: https://foxford.ru/

11. Ounanta-tutatrgopma: https://codewards.ru/ 1

12. Onnaiin-natdopma «Mou goctiskeHus»: https://myskills.ru/ 16. Onnaitn-nnardopma
«Omummym»: https://olimpium.ru/

13. Onnaiin-natdopma «OTKpbITas mkonay: https://2035school.ru/login 14. Onnaiin-mkona
«Skyengy: https://skyeng.ru/

14. Tlopran «Poccuiickas snexkTpoHHas mkoia»: https://resh.edu.ru/

15. Ilopran «AKmacey»: https://www.yaklass.ru/

16. Caiit HanmonanbHOM cOopHoi WorldSkills Russia:  https://worldskills.ru/



https://www.google.com/url?q=https://uchi.ru/&sa=D&source=editors&ust=1681388028666425&usg=AOvVaw1SD669zCvdYLJtXpePf8k6
https://www.google.com/url?q=https://kruzhok.org/&sa=D&source=editors&ust=1681388028667105&usg=AOvVaw0wOYnYOh9oX2xn3v8eiciY

17.06pa3oBatenbHbii opTai «SIuaekcYyeOnuk»: https://education.yandex.ru/home/



https://www.google.com/url?q=https://education.yandex.ru/home/&sa=D&source=editors&ust=1681388028668297&usg=AOvVaw30NRmGGFiuFqdhkEEwdghG
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