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Cocrasnena B cooTBeTcTBUM ¢ DeepanbHON pabouelt mporpammoi o busuke
(HanMEHOBaHNE TIPEIMETA)

Y4eOHUKH:

[epsimkun U. M., ViBanos A. 1. ®u3uka. ba3zosslii ypoBens, 7 kiacc. M.: IIpocsemenue, 2023 .
[Tepsikun Y. M., BanoB A. 1. ®usuka. ba3osslii yposens, 8 kinacc. M.: [Ipocsemenue, 2023 r.
[cppmmkun U. M., I'yrauk E. M., BanoB A. 1., I[lerpoBa M. A. ®usuka. ba3zoBsiii ypoBeHs, 9 Kiacc.
M.: [Ipocsemienue, 2023 r.

PaccmoTtpena na 3aceganuu MO VYUTENIEN €CTECTBEHHO-MATEMaTHYECKOr0 TUKJIA
(Ha3BaHHE METOIUYECKOTO OOHETUHECHHU )

[Tporokom Ne_ 1 or« 28 »  amrycra 2023 .

PykoBogurens MO HBanosa H.H.
(moamnuce) ((25(0)]




INOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs COCTaBJIEHA Ha OCHOBE
HOJIOKEHUH M TpeOOBaHUM K pe3ysbTaTaM OCBOEHMs Ha 0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM
nporpammel, npeacraBieHHbix B PI'OC OO0, a takxe ¢ yuéroMm ¢eaepaibHOi pabodeld mporpaMMel
BocniuTanus U Konnenuuu npenogaBanus yueOHoro npenmera «Du3nkay.

Copnepxanue NOporpaMMbl IO (U3MKE HANpaBiIeHO Ha (OPMHUPOBAHME €CTECTBEHHO-HAyYHOMH
IPaMOTHOCTH OOYyYalroIUXCsd W OPraHU3alUI0 H3ydyeHHs (QU3UKUM Ha JesATeIbHOCTHOM oOcHoBe. B
nporpaMMe 1o (u3MKe Y4YUTHIBAIOTCS BO3MOXXKHOCTH Y4eOHOro IpeAMeTa B pealu3aluu TpeOOBaHUM
OI'OC OOO Kk muaHHpyeMbIM JTUYHOCTHBIM M METalpeAMETHBIM pe3yiabTaraM OOydeHHs, a TaKke
MEKIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETro
oOpazoBaHws.

[TporpammMa no ¢u3uKe ycTaHaBIMBAET paclpeseieHne yueOHoro Marepuaia no rojaM o0ydeHus
(mo kiaccam), mpejJiaraeT IPUMEPHYIO IOCJIEI0BAaTENbHOCTh HW3YYEHHsI TEM, OCHOBAaHHYIO Ha JIOTMKE
Pa3BUTHSI IPEIMETHOTO COJIEPKAHUS U y4ETE BO3PACTHBIX 0COOEHHOCTEH 00yyaronmxcs.

[Tporpamma no ¢usuke pazpaboTaHa C LEIbI0 OKa3aHUs METOJMYECKOM MOMOIIM YYHUTENIO B
co3aHuu paboueil mporpaMmel IO y4eOHOMY MPEIMETY.

dusnka ABISETCS CHCTEMOOOPa3yIOLUMM Ui €CTECTBEHHO-HAyYHBIX YUYEOHBIX IPEJAMETOB,
HOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SBJICHUM, U3ydaeMbIX XUMuUel, Ouosoruei,
acTpoHOMHEH W (U3MYECKOW reorpaduieii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA,
nperocTaBisieT Haubosiee sicHble 00paslibl MPUMEHEHUS] HayYHOT'0 METO/a IO3HaHMs, TO €CTh cliocoda
HOJIy4EHHUsl JOCTOBEPHBIX 3HAHUH O MUDE.

OpnHa U3 rIaBHBIX 337a4 (pU3nUecKoro o0pa3oBaHMs B CTPYKType oOIIero o0pa3oBaHHs COCTOUT B
(OopMUPOBAHNN €CTECTBEHHO-HAYYHON I'PaMOTHOCTH M HHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne ¢u3uku Ha  0a30BOM  ypOBHE  IMPEANOIAraeT  OBJIAJEHUE  CIENYIOIIMMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAyUHYIO TPAMOTHOCTb:

® HAy4YHO OOBSCHATH SBJICHHUS;

® OIIEHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEOBAHUS;

® MHTEPNPETUPOBATh JaHHBIE U MCIOJb30BaTh HAYYHBIE J0OKA3aTEIbCTBA I MOTYYCHHUS
BBIBOJIOB.

Llenu m3yueHust GU3UKU Ha YpOBHE OCHOBHOIO 00IIero oopazoBaHus omnpezeneHs! B KoHunenuuu
npenofaBaHus ydeOHoro mnpeamera «®Puszuka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
@Denepaliy, pean3yolMX OCHOBHbIE 00IIe00pa3oBaTeIbHbIE MPOrPaMMBbI, YTBEPKAEHHON pelIeHUEM
Komnernn MunucrepctBa mpocsenienust Poccuiickoit denepanuu (mporokon ot 3 aexadps 2019 r. Ne
[TK-48H).

Henun nzydyenus pU3NKH:

e npuoOpeTeHHe WHTepeca U CTpeMJICHUs O0yJaroIUXCsl K HAyYHOMY M3YUEHHIO MPHPOJIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE MPEJCTABICHUI O HAYYHOM METO/ie TO3HaHUs U (OPMUPOBAHUE UCCIIEJOBATETHCKOTO
OTHOIIECHHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opMHUpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJabTaTa U3y4eHHUs] OCHOB CTPOCHUSI MaTepHH
1 (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (opMHUpOBaHME TPEACTABICHUNH O POIM (PU3MKH JUIS Pa3BUTHS JIPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH;

® pa3BHUTHE MPEACTABICHUI 0 BOZMOXKHBIX cepax Oymymieil mpodeccuoHaTIbHON AeATENbHOCTH,
CBSI3aHHOM C (PM3HUKOM, MOATOTOBKA K JIaJbHEUIIIEMY 00yUEHHUIO B 3TOM HaIlpaBJICHUH.



JlocTrxkeHne 3THX IeJei MporpaMMbl MO (QHU3UKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS

o0ecreunBaeTCs PeIICHUEM CIICIYIOIINX 3a/1a4:

e TpuUOOpEeTeHUE 3HAHMW O JUCKPETHOM CTPOSHHH BEHIECTBA, O MEXAaHWYECKHUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TpUOOpPETEHUE YMEHHWH OMUCHIBATH M OOBSICHATh (U3UYECCKHE SBICHHS C HCIOJIb30BAaHHEM
MOJTyYCHHBIX 3HAHHIA;

® OCBOCHHE METOJOB PEIICHUS MPOCTEUINX PACYETHBIX 33]a4 C HCIOJIb30BAHUEM (PU3NYECKUX
MoJIeJIeH, TBOPYECKHUX U MTPAKTHKO-OPHEHTHUPOBAHHBIX 33/1a4;

e pa3BUTHE yMEHUU HAOIIOJATh TPUPOJHBIC SBICHUS M BBIMOIHATH OIBITHI, JIA0OpATOPHBIC
paboThI U IKCTIEPUMEHTAIBHBIC UCCIICIOBAHUS C UCIIOJIB30BAHUEM H3MEPUTEIBHBIX IPUOOPOB;

e OCBOCHHE TpUEMOB paboThl ¢ wuHPopManuel (QU3UIECKOro CONEpKaHUs,  BKIIOYAS
UHPOPMAIIMIO O COBPEMEHHBIX IOCTIDKCHUSX (U3UKU, aHAIM3 M KPUTHYECKOE OLCHHUBAHHE
nHpopManuu;

® 3HaKOMCTBO cO cepamu NpPodecCHOHAIBHON JEATSILHOCTH, CBSI3aHHBIMH C (U3UKOH, WU
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JIOCTH)KCHUSX (PU3NUCCKOU HAYKH.

Ha uzyuenue pusuku (6a30BbIil ypoBEHb) Ha YpOBHE OCHOBHOT'O 00111ero 00pa30BaHUs OTBOUTCS

238 gacoB: B 7 kitacce — 68 yacoB (2 4aca B HeJleno), B 8 kiacce — 68 yacoB (2 yaca B HeZIeIN0), B 9
kiacce — 102 yaca (3 yaca B Heeno).

[Ipennaraemeiii B mporpamme mo (u3MKe MEpeyeHb JIadopaTOpPHBIX PabOT U OMBITOB HOCUT
PEKOMEH/IaTeNbHBIN XapakTep, YUUTENb JeTacT BHIOOP MpOBeNeHHUs J1a0OpaTOPHBIX pabOT U OMBITOB C
y4€TOM HHIUBUIYalIbHBIX OCOOEHHOCTEH OOYy4yarolMXCsl, CHUCKAa HKCIEPUMEHTAJIbHBIX 3a/aHUH,
npeiaraéMblX B paMKaxX OCHOBHOT'O TOCYJapCTBEHHOTO 3K3aMeHa 1o (PU3HKeE.

COJEPKXAHUE OBYYEHUSA

7 KJIACC

Pa3znen 1. ®u3uka u e€ posib B NO3HAHUM OKPYZKAIOIIEro MUpA.

®dusnka — HayKa o npupoje. SABiaeHus npupoabl. Guznyueckue SBICHUS: MEXaHUUECKHUE, TETUIOBHIE,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuunHbl. 3mepenue pusnvecknx BenunuuH. Ousndeckue npuodopsl. [lorpemnocts
n3MepeHnuil. MexxayHapoHas CUCTEMA €IUHUII.

Kak ¢usmka m apyrue ecTecTBEHHbIE HAyKM W3Yy4aloT MPHUPOAYy. ECTEeCTBEHHO-HAy4YHBIM METOJ
MO3HAHMS: HAONIO/IEHHWE, TOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHHWE THUIOTE3, JKCIEPUMEHT II0
MPOBEpKE THIOTE3, O0BSICHEHHE Ha0moaaeMoro sBieHus. Onucanue GU3NYECKUX SBICHUN C TTOMOIIBIO
MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, ANEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBIICHMUSL.

2. dusnueckue MNpUOOPHI W TMpoleaypa NPSIMBIX H3MEPEHUN aHATOTOBBIM U IU(PPOBBIM

npudopom.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHue HEHbI JeJIEHUs Kbl U3MEPUTEIBHOTO Mprudopa.

2. H3mepeHue pacCTOSAHUM.

3. Uzmepenue 06bEMa KUAKOCTH U TBEPAOTO TeIa.



4. OrmpeneneHue pa3MepoB MajbIX TEIL.

H3mepenne Temneparypbl Ipy MOMOIIH KHAKOCTHOTO TEPMOMETPA U IaTYUKA TeMIIepaTyphl.
6. IIpoBenenue ucciaenoBaHus MO MPOBEPKE TMMOTE3bl: NAIbHOCTh MOJETA MIApUKa, MYIIEHHOTO
TOPU30HTAIILHO, TeM O0JIblIIe, YeM OO0JIbIle BHICOTA ITYCKA.

b

Pa3nen 2. [lepBoHayajibHbIe CBeIeHHSI 0 CTPOEHHH BellecTBa.

CrpoeHue BeIIECTBA: aTOMbl M MOJEKYJbl, UX pa3Mepbl. ONbIThI, JOKA3bIBAIOIINE JUCKPETHOE
CTpOCHHE BEIECTRA.

JIBuxkenue yactull BemiecTBa. CBA3b CKOPOCTH JIBUXKEHUS YacCTHUIl C TemIiepaTypoi. bpoyHoBckoe
nBuxkeHue, Tuddy3us. BzanMoaelicTBre 4acTUI BEIIECTBA: IPUTSHKCHNE U OTTAIKMBAHHE.

ArperatHble COCTOSIHHSI BEILECTBA: CTPOEHUE Tra30B, KUIKOCTEH M TBEPABIX (KPUCTATUITMUYECKUX )
Tela. BzauMocBsi3b MeXay CBOMCTBAMM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHHMSX H HX
ATOMHO-MOJIEKYJISIPHBIM CcTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnue OpOyHOBCKOTO JBUKECHHUSL.

2. Hab6nronenue nuddy3un.

3. HaGmonenue sBIEHUN, OOBSICHSIOMIMUXCS TMPUTSHKEHUEM WM OTTAJIKUBAHHEM YaCTHUIIL

BEIIIECTBA.

Jlabopamopuwvie pabomot u onvimol.

1. OueHka quamMerpa aToMa METOJOM PSJIOB (C UCTIOIB30BaHUEM (GoTorpaduii).

2. OnpIThl 1O HAOIOIEHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITH IO OOHAPYKEHUIO IEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHUSI.

Pa3nen 3. /[BU:KeHHe U B3aMMO/IeliCTBHE TeJl.

Mexanudeckoe JBHKEeHHE. PaBHOMepHOe M HepaBHOMepHOoe ABMkeHue. Ckopoctb. CpenHsas
CKOPOCTb MPU HEPABHOMEPHOM JIBUKEHHUH. PacuéT myTH U BpeMEHH JIBH>KECHHUSI.

SBnenve wHepnuu. 3aKoH WHEpIUU. B3aumonelcTBHEe Ten Kak MPUYMHA M3MEHEHUS] CKOPOCTH
IBIDKEHUsST Tel. Macca kak mepa uHepTHOCTH Tena. [lmoTHocTh BemiectBa. CBSI3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHHUIIe 00hEMA BEIEeCTRA.

Cuita Kak XxapakTepUCTUKA B3auMoJIeicTBH Tesl. Cuiia ynpyroctH U 3akoH ['yka. 3mepenue cuibl
C TIOMOIIBbIO TUHAMOMETpa. fIBJIeHHE TATOTEHUS M cuia TsokecTu. Cuila TSDKeCTH Ha APYTuX TUTAaHETax.
Bec tena. HeBecomocth. CroxeHue CHII, HAIIPaBJIEHHBIX MO OJHOW mpsiMoil. PaBHozeWcTBYOIIas CUIlL.
Cuia Tpenusi. TpeHue CKOJbKEHUsS U TPEHHUE MOKos. TpeHue B IpUPOIE U TEXHUKE.

Hemoncmpayuu.

Habnronenrne MexaHn4ecKoro JBUKEHUS Tea.

N3mepenre cKopoCTH MPSIMOTUHEHHOTO JBUKEHUSI.

HabGnronenue siBjeHUST HHEPITUH.

Habnronenne n3MeHeHus: CKOPOCTH TIPU B3aUMOJICHCTBUH TE.

CpaBHEHHE MacC IO B3aMMOJEHCTBUIO TEJl.

CrnoxeHue cuil, HAPaBJICHHBIX M0 OAHOU MPSAMOIA.

JIaﬁopamopubw paodomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABMXKEHHUs (IIapuKa B IKUJIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOUJIS M TaK Janee).

oA wWwNE

2. OmnpeneneHue CpeHeN CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapyuKa M0 HAaKIOHHOH MJIOCKOCTH.
3. Omnpezaenenue MIOTHOCTH TBEPAOIO TeEIA.



OnbITel, JEMOHCTPHUPYIOLIME 3aBUCHUMOCTb pacTsKeHHs (JegopManuu) MpYXKHHBI OT
IIPUJIOKEHHOM CHJIBI.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIbXKEHHS OT Beca Telna U
XapakTepa COIPUKACAIOIINXCS TIOBEPXHOCTEM.

Pa3nen 4. laBiienne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.

Hasnenue. CriocoObl yMeHbILIEHUSI W YBeJIMYeHUs JaBieHus. JlaBieHue rasza. 3aBUCHUMOCTH
naBieHusl raza oT o0béMma, Temmeparypsl. [lepemaua naBiaeHust TBEPABIMH TelaMH, >KUIKOCTIMH U
razamu. 3akoH [lackans. [IneBMaTuueckue MamMHBIL. 3aBUCUMOCTH JABJICHHS >KUJIKOCTH OT TITyOWHBI.
I'unpocratuueckuii napanoke. Coobmaromuecs cocyabl. ['uapaBanueckue MeXaHU3MBl.

AtMocdepa 3emin u atmocdepHoe naBieHue. [[pHUuHBI CYIIECTBOBAHUS BO3IYITHOW OOOJIOYKH
3emum. OmbiT Toppuuenmnu. M3mepenue atMochepHOTO AaBICHHSA. 3aBUCUMOCTh aTMOC(EpPHOro
JABJICHUSI OT BBICOTHI HaJl ypoBHEM MOps. [Ipubops! A1 n3MepeHus: aTMOCHEPHOTO JTaBIICHUS.

JelicTBHE KUIKOCTU U ra3a Ha MOrpyXEHHOE B HUX Teno. BeiTamkuBaromas (apXumenaoBa) cuia.

3akon Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JJaBJICHUS Ta3a OT TEMIIEPATypPHI.

2. llepenaua naBieHMs )KUIKOCTBIO U Ta30M.

3. Coolmaronmecs: CoCybl.

4. T'mapaBiauyecKuil mpecc.

5. IlposiBneHue aencTBUg aTMOC()EPHOTO JaBICHHUS.

6. 3aBHCHUMOCTH BBITAJIKMBAIOIICH CHIIBI OT 00bEMa MOTrPYKEHHOM YacTH Tesa U MIIOTHOCTU
JKUJKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOUIEH CHIIBI BECY BHITECHEHHOW KUIKOCTH.

8. VYcinoBue miaBaHUA TeN: IJIaBAaHUE WIM MOTPYKEHHE TeI B 3aBUCUMOCTH OT COOTHOILIEHUS

IJIOTHOCTEH Tena U )KUIKOCTH.

Jlabopamopuvie padomol u onvimel.

1.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJe OT 00b&éMa MOrpyXKEHHOW B KHUJIKOCTb YaCTH
Tena.

Omnpenenenne BITAIKUBAIOIIEH CHIIbI, TEHCTBYIOIIEH Ha TEO, MOrPYKEHHOE B HKHUAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CHIIbI, IEUCTBYIOIIEH HA TEIO B KUAKOCTH, OT
MAacChl TeJa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHIIBI, JEMCTBYIOLIEH Ha Telo B
XKHUJIKOCTH, OT 00bEMa MOTPYNKEHHOH B KUAKOCTh YaCTH TeJa U OT INIOTHOCTH >KUIKOCTH.
KoHcTpynpoBanue apeomeTpa WIM KOHCTPYMPOBAaHUE JIOAKM M OINpeAeieHue €€
IPY30I0ABbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTH. JHEPIrus.

Mexanuueckasi pabota. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs IJIOCKOCTh. llpaBuio paBHOBecHs pblyara.
[IpumeHeHre mpaBuia paBHOBecHs pbluara K O5I0Ky. «3osioToe mpaBuiio» MexaHuku. KIIJ[ mpoctbix

MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunetnueckass u noteHuuaibHas >Heprusi. [IpeBpaiienue oHOTO BUAa
MEXaHUYECKOW SHEPIUU B IPyroi. 3aKOH COXPAHECHHS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.



Jlabopamopuwvie pabomot u onvime.

1. Ompenenenue pabOThI CUIIBI TPEHHUS MPH PAaBHOMEPHOM JABIDKEHHH TeJa 1O FOPH3OHTAILHOU
IIOBEPXHOCTHU.

2. HccnenoBaHue yClOBHMM paBHOBECHS pblyara.

N3mepenne KII/l HaKIIOHHOM IIIIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHECHMS MEXAHUYECKOU DHEPTHH.

w

8 KJIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJISIPHO--KMHETUUYECKOM TEOpPUM CTpOEHUsl BemiecTBa. Macca u
pa3smepbl  aTOMOB M MOJIEKYIL OnbITHI, MOATBEPKJAIOIINE  OCHOBHBIC  TOJIOKECHHS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopnenu TBEPAOTO, >KUAKOTO M Tra3000pa3HOrO COCTOSIHMM BemiecTBa. Kpucramnmyeckue u
amop¢ubie Tena. OObsCHEHUE CBOWCTB Ta30B, >KMIKOCTEH W TBEPABIX TN HAa OCHOBE MOJOXKCHHM
MOJIEKYJIIPHO--KUHETHYECKON Teopuu. CMauynMBaHUE U KalWJULIpHBIE sIBJICHUS. TeIioBoe paciiupeHue u
cXKaTue.

Temneparypa. CBs3b Temmeparypbl €O CKOPOCTbIO TEIUIOBOI'O JBHUKEHUS 4acTUll. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHUsS BHYTPEHHEH SHEpruu: TeIionepeaaya U coBeplieHHe padoThl. Buibl
TeIJIONEepeIauu: TEIUIONPOBOIHOCTh, KOHBEKIIUS, N3IIyYCHHE.

KonuyecTBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. Temioo0MeH U TEMI0BOE paBHOBECHE.
VYpaBHeHue TeruioBoro OanaHca. [lnaBneHue W OTBepAeBaHHE KPUCTATMYECKHX BELIECTB. Y JelbHas
Teryiota 1iaBieHus. [lapooOpa3oBanue u kouaeHcanus. Vcmapenue. Kumnenue. YienbpHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEpaTyphl KUTIEHUsI OT aTMOC(HEPHOTO JTaBJICHUS.

BnaxnocTs BO3yXa.

DHeprus TOIUIUBA. Y IebHAas TEIIOTa CrOPaHusl.

[Tpuntuner pabotsl TernoBbix apurareneit KIIJ[ tenmoBoro neurarens. TemyioBble ABUTATENH U
3al[UTa OKPYKAIOIIEH Cpeibl.

3aK0H COXpaHEHUs U MPEBPAIEHUs YHEPTUH B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

Hab6monenrne 6poyHOBCKOTO JBUKEHUS.
Hab6monenue nuddysun.
Habmronenue siBieHni cMauuBaHUSI U KaTUJUIPHBIX SIBICHUH.
Hab6nronenue TermioBoro pacmmpeHust Tedl.
V3meHeHre naBieHus Ta3a Mpu U3MEHEHUH 00BhEMa U HarpeBaHUH MITU OXJIAXKICHUU.
[IpaBuna u3mepeHus: TeMIepaTyphl.
Buasl Temionepenayu.
OxJtaxieHre Ipy COBEpIIEHUH PabOThI.
HarpeBanue npu coBepiieHN paboThl BHEITHUMHU CHUIIAMH.
. CpaBHEHME TEMIIOEMKOCTEN PAa3IMUHbBIX BEIIECTB.
. Habmoienue kumnenHwus.
. HabmoieHue nmocTosiHCTBA TeMIepaTyphl IPH TJIaBJICHUU.
13. Mojenu TenIoBLIX ABUTATENIEH.
Jlabopamopnwvie pabomot u onvimel.
1. OnbIThl IO OOHAPYKCHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.
2. OnpITHI IO BRIPAIIMBAHUIO KPUCTAJLJIOB MOBAPEHHOMN COJIM WJIM caxapa.

OONDUAEWNRE
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3. OnbITH 1O HAOJIOICHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUAKOCTEH 1 TBEPBIX TEI.

OrnpezenieHne qaBaeHUS BO3/lyXa B Oa/NIOHE IIMPHUIIA.

5. OneIThl, AEMOHCTPUPYIOIINE 3aBHCHUMOCTh JIaBJICHHUsI BO31yXa OT €ro o0bhéMa W HarpeBaHUs
WJIH OXJIAKIEHUS.

6. IlpoBepka ruMOTE3bl JMHEHHOW  3aBUCHMMOCTH  JUIMHBI ~ CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.

E

7. HaOnroneHue u3MeHEHUs] BHYTPEHHEH SHEPrUM Tejla B pe3ysbTare TEIIonepenadyl u paboThl
BHEIIHUX CHUII.

8. MHccienoBanue sBICHUS TEINIOOOMEHA ITPU CMEIIMBAHUH XOJIOJHON U ropsiueil BOJBI.

9. OmnpezneneHue KOJINYECTBA TEIUIOTHI, MMOJYYEHHOTO BOJOW MPHU TEIII00OMEHE C HAarpeThIM
METAIIMYECKUM LIUIMHIPOM.

10. Omnpenenenue yieabHON TEIIOEMKOCTH BELIECTBA.

11. MccnenoBanue mporecca uCIapeHusl.

12. OnpeneneHre OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

13. Omnpenenenue yeabHON TEMIOTHI TIaBJICHUS JIbJA.

Pa3nes 7. JnekTpuyeckue H MAarHUTHbIE SIBJICHUS.

OnekTpuszauus Ten. JlBa poaa 31eKTpUUYECKUX 3apsaoB. BzauMopaeiicTBue 3apsKeHHbIX Tel. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aMMOJEUCTBUS 3apsKEHHBIX TEJl OT BEJIMYMHBI 3apsA0B U PACCTOSHHUS
MEX]1y TeTaMH).

Onektpuueckoe mnoje. Hanpsok€HHocTh 3nexkTpuyeckoro mnods. [lpuHuun cynepno3unuu
AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3aps1oB. DIeMEHTapHBIM 3yiekTpuueckuil 3apsa. CtpoeHue aroma.
[TpoBOAHMKY U AUDIEKTPUKHU. 3aKOH COXPAHEHHS MIEKTPUUYECKOTO 3apsa.

ONEeKTpUYECKU TOK. YCIOBHSI CYILIECTBOBAHHUS 3JIEKTPUUECKOr0 TOKa. VICTOUHMKM MOCTOSIHHOTO
TOoKa. JIeHCTBUS AIEKTPUYECKOrO0 TOKA (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUH TOK B
KUAKOCTSX U razax.

Onexkrpuueckas nenb. Cuia Toka. DJIEKTpudecKoe HamnpsbkeHue. CONpOTHUBIEHUE NPOBOIHUKA.
VYaenbHOe conmpoTuBIEHHE BemecTBa. 3akoH Owma nns ywactka uenu. [locnenoBarenpHoe U
napauleIbHOE COeIMHEHUE POBOIHUKOB.

PabGora m MmourHOCTh 3neKTpuyeckoro Toka. 3akoH Jxoyns—JleHua. DnexTpuueckue Lenu u
HOTPEOUTEH NEKTPHUUECKON sHepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHbIE MarHUTHI. B3anmoaeicTBHE MOCTOSIHHBIX MAarHUTOB. MarnutHoe nosie. MarHuTHOe
noje 3eMiid M €ro 3HaueHue il Ku3Hu Ha 3emsie. OnbpIT OpcTena. MarHuTHOE MOJe 3JIEKTPUYECKOro
ToKa. [IpuMeHeHne 311eKTpOMarHuToB B TEXHUKE. JleficTBHE MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM.
DNEeKTpOoABUTaTENb IIOCTOSIHHOIO TOKA. Vcriob30BaHNE IEKTPOABUTaTENEN B TEXHUUECKUX YCTPONCTBAX
U Ha TpaHCHOpTe.

OnbiTel @apanes. SBineHue smekTpoMarHuTHOM MHAYKIMH. [IpaBuio JleHna. DmekTporeneparop.
CriocoObl MosyueHHUs! 3JEKTPUUECKOH HSHEpruu. DJIEKTPOCTAHIMKM Ha BO30OHOBISEMBIX HCTOUYHHUKAX
JHEPTUHU.

Hemoncmpayuu.

DJIeKTpU3anus Tell.

JIBa posia 31IeKTpUUECKUX 3apsAA0B U B3aUMO/IEHCTBUE 3apsHKEHHBIX Tell.
Y CTpoHCTBO U IEUCTBUE AIEKTPOCKOTIA.

OnexTpocTaTH4ecKast UHAYKIIHS.

3aKOH COXpaHEHMUsI ANEKTPUUECKUX 3aPSAIOB.

e wWN e



[TpOoBOTHUKY M TUAIICKTPUKH.

MojenupoBaHUE CHIIOBBIX JIMHUIN DJIEKTPUUECKOTO TTOJIS.
HMcTOUYHHKH TOCTOSIHHOT'O TOKA.

JlelicTBUSA IEKTPUUECKOTO TOKA.

. DINEKTPUUECKUN TOK B )KUAKOCTH.

. ["a30BBbIii pazps.

. I3MepeHue cuiibl TOKa aMIepMETPOM.

. I3mepeHue 31eKTpUYeCKOro HapsHKEHHs! BOJIBTMETPOM.

. Peocrar u MarasuH cOnpoOTUBIICHU.

. B3anmoneincTere nocTOSIHHBIX MarHUTOB.

. MozennpoBaHue HEBO3MOKHOCTH pa3/IeJIeHUs OJ0COB MarHUTA.

. MozenrpoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarauTHoe€ 1oJjie Toka. DJIEeKTPOMAarHur.

. JlelicTBue MarHUTHOrO NOJISI HA MPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATENb IOCTOSTHHOTO TOKA.

. UcciienoBanue sIBJIICHUS JIEKTPOMAarHUTHOW MHIYKIUU.

. OnbrTer @apapest.

. 3aBUCUMOCTH HaIPABJICHUS HHAYKIIMOHHOTO TOKA OT YCJIIOBUM €0 BOSHUKHOBEHUS.
25.

QHGKTpOFGHepaTOp IIOCTOAHHOI'O TOKA.

Jlabopamopnusie pabomsl u onvinol.

oukwnNE

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

18.
19.
20.

OnbITh! IO HAOGIOIEHHIO AIEKTPU3ALMU TeJl MHAYKLIHEH U IIPU COPUKOCHOBEHUH.
HccnenoBanue NeMCTBUS 2JEKTPUUECKOTO MO HA IPOBOJHUKH U AUDJIEKTPUKH.

COopka 1 mpoBepKa pabOoThI AEKTPUUYECKOH IIETIH MTOCTOSHHOIO TOKA.

W3mepeHue U peryaupoBaHue CHIIbI TOKA.

W3mepeHue u peryaupoBaHre Hanps>KeHUsI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT CONPOTHUBIICHHUS
pE3UCTOpa U HAIIPSKEHUS HA PE3UCTOPE.

OneITHI, NEMOHCTPUPYIOIIUE 3aBUCUMOCTD JJIEKTPUUYECKOTO CONPOTHUBIICHUS NPOBOJHUKA OT
€ro JJIMHBI, TUIOIIAIU TIONIEPEYHOr0 CEYEHUS U MaTepHala.

[TpoBepka nmpaBuiia CI0KEHHs HANPSKEHUH NP MOCIEeI0BAaTEIbHOM COSIMHEHUH IBYX
PEe3UCTOPOB.

ITpoBepka npaBuia sl CUIIBI TOKA IPH MAPaJIENbHOM COEUHEHUH PE3UCTOPOB.
Onpenenenue padOTHI IEKTPUUECKOT0 TOKA, HIYIIETO Yepe3 Pe3UCTop.

Omnpenenenne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIJENIIEMOI Ha pe3UCTOpeE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HYLIETO YEPE3 JIAMIIOUKY, OT HAIPsKEHUS HA HEH.
Omnpenenenne KI1/] HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS IIOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHuTHOTO IOJISE TOCTOSIHHBIX MarHUTOB MPHU UX 00BEAUHEHUH U pa3iesICHUH.
HccenenoBanue 1eWCTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENKY.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOJIEHCTBHUS KaTYILIKK C TOKOM U MarHura
OT CHJIBI TOKA U HaIPaBJICHUS TOKA B KaTYIIIKE.

N3y4eHne nelicTBUS MarHUTHOTO TI0JIS1 HA TPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzydueHue padoThl 3JIEKTPOABUTaTEIs.

N3mepenne KII/] anexkTpoaBUraTeIbHOM YCTAHOBKH.



21. OnBITH O WCCIICIOBAHUIO SBJIICHUSI DJICKTPOMATrHUTHON MHIIYKIIUU: UCCIICIOBAHNE N3MECHEHUI
3HAYCHUS U HAPABJICHUS] MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJIeHUsI.

Mexanuueckoe nBukeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOIro ABUKEHUSA. PaBHOMEpHOE NPpsAMOJIMHEHOE ABMKEeHUE. HepaBHOMEpHOE NPSIMOJIMHEWHOE
JnBuxeHue. CpellHsAss U MTHOBEHHAs1 CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOycKOpeHHOe TpsMOJIMHEWHOe aBwxkeHue. CBoOomHoe majaeHue. OIBITHI
lanunes.

PaBHOMepHOE nBIKEHUE MO OKpyx)HOCTH. [lepron u dacrora oOpamenus. JInHeiHas U yrioBas
ckopoctu. LleHTpocTpeMuTenbHOE YCKOPEHHE.

IlepBriii 3axkoH HeroTona. Bropoit 3akon Hprorona. Tperuit 3akon Herotona. Ilpunimn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: Cuiia TPEHHS CKOJIBKEHHSI, CHJIa TPEHHUS IOKOS,
Jpyrue BUJbl TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpeHHe CBOOOAHOrO majaeHud. JIBrkeHue
riaHeT Bokpyr Connia. [lepBast kocmuueckas ckopocTs. HeBecoMocTh U meperpy3ku.

PaBHoBecue matepuanbHONW TOYKH. AOcomOTHO TBEpHOe Teno. PaBHoBecme TBEpHOTO TEna ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Nmnynse Tena. I3Menenne umnyinbca. UMnyabce cuiibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
JIBUJKEHHUE.

Mexanuueckas paboTta 1 MOIIHOCTb. PaGoTa cui TsbkecTH, ynpyroctu, TpeHus. CBsi3b S3HEPIUU U
pabotsl. [loTeHnManbHAas YHEPTUS TeNa, TOJHITOTO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHInanpHas SHeprust
cxatoil mpyxuHbl. Kunernueckas sHeprus. Teopema O KMHETUYECKOW SHEPrMU. 3aKOH COXpaHEHUs
MEXaHUYECKOW DHEPTHUH.

Hemoncmpayuu.

1. HabGmroneHne MexaHUYeCKOTO JBUKEHHS Tela OTHOCUTENBHO Pa3HbBIX TEN OTCUETA.

2. CpaBHeHMe NyTel U TPACKTOPUN JBUKEHUSI OJJHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HbIX TeI

OTCYETA.

3. H3MepeHHe CKOPOCTH M YCKOPEHUS MPAMOJIUHEIHOTO JBHKCHUS.

4. HccnenoBaHue NPHU3HAKOB PAaBHOYCKOPEHHOIO JBUKEHUS.

5. HaGmronenue aBuKeHHs Tea MO OKPYKHOCTH.

6. HaOmroneHne MexaHUYECKHUX SBIICHUN, IPOUCXOMANINX B CHCTeMe OTcuéTa «Tenexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JBHKEHHH OTHOCUTEIILHO KaOHHeTa (DHU3HUKH.

7. 3aBUCHUMOCTB YCKOPEHHMS TeJla OT MACCHI TEJIa U ACHCTBYIOIIEH Ha HETO CHJIBI.

8. HalGnronenue paBeHCTBA CHIT IIPH B3aMMOICUCTBHUH TEIT.

9. H3mMmeHeHue Beca Tela PU YCKOPEHHOM JIBUKEHHH.

10. Ilepenaya umnynbca Mpu B3aUMOJICHCTBUM TEIL.

11. [IpeoGpa3oBaHust SHEPTUU NIPU B3aUMOJIEHCTBUU TEII.

12. CoxpaHeHHE UMITYJIbCA [TPU HEYIIPYTOM B3aUMOJIEUCTBHUH.

13. CoxpaHeHue UMITYJIbca IPHU aOCOTIOTHO YIIPYTrOM B3aUMOJICHCTBUU.

14. Ha0nroieHue peakTUBHOTO JIBMXKEHUS.

15. CoxpaHeHrne MEXaHUYECKOM YHEPTUHU IIPH CBOOOTHOM TaACHHUH.



16.

CoxpaHeHue MexaHN4eCKON YHEPIHH MPH JIBUKEHHUH TeNa MOJ ACHCTBUEM MPYKUHBI.

Jlabopamopuwvie padbomot u onvimel.

1.

w
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10.

11.

KoHcTpynpoBaHue Tpakra i pa3roHa U JaJIbHEHIIEro paBHOMEPHOIO IBUXKECHUS IApUKa WU
TEJICKKH.

Omnpenenenue cpeHeil CKOPOCTH CKOJIBKEHH OpycKa WM JBM)KEHUS IIapUKa M0 HAKIOHHON
IUTOCKOCTH.

Omnpenenenne yCKOPEHUS Tela IMPH PaBHOYCKOPEHHOM JBHMKEHUH 110 HAKJIOHHOM IIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM JBH)KEHUH 0e3
HavyaJIbHON CKOPOCTH.

[TpoBepka TUIOTE3BI: €CIU MPU PAaBHOYCKOPEHHOM JIBHKEHHUU 0€3 HayaJIbHOW CKOPOCTH IYTH
OTHOCATCA KaK psAn HEUETHBIX YHUCCII, TO COOTBCTCTBYIOIIUC ITPOMEIKYTKHU BPEMCHU OANHAKOBEIL.
HccenenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIJIBI HOPMAJIBHOTO JIABJICHHS.
Omnpenenenne K0d3hHUITUEHTA TPEHHUS CKOJIBKECHUSI.

Omnpenenenue )XECTKOCTU MPYKUHBI.

Omnpenenenne padOTHl CHIIBI TPEHUS TPH PAaBHOMEPHOM JIBHKEHUH TEJa MO TOPH30HTAIBHON
HOBEPXHOCTH.

Omnpenenenne padOTHI CHIIBI YIIPYTOCTH MPH MOABEME Ipy3a ¢ UCTIOIH30BAHUEM HEIOIBUKHOTO
¥ TTOJIBM>KHOTO OJIOKOB.

N3ydenue 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. MexannuyecKHe KoJ1e0aHUsI ¥ BOJIHBI.

KonebarenbHoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUIl: epro/l, 4acTOTa, aMIUIUTY/IA.
MaremaTrueckuii U py>KUHHBIN MassTHUKU. [IpeBpalienre sHeprun mpu KoineOaTeIbHOM JIBHXKEHUH.

3aryxaromue kojebanus. Beinyxxaennsie konebanus. Pesonanc. Mexanudeckue BoaHbl. CBolicTBa
MCXAaHNYCCKUX BOJIH. HpO}lOJ’IBHLIe nu nonepequle BOJIHBI. I[J'II/IHa BOJIHBI H CKOpOCTB eé
pacnpocTpaHeHusi. MeXaHM4eCKHUE BOJIHBI B TBEPAOM TEJIE€, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa 1 BbicoTa ToHA. OTpaskeHue 3ByKa. IHPpa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOmronenue koneGaHUi TeJ MO ASUCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

2. HaGmonenue koneGaHuil rpy3a Ha HUTU U HA IPYXKHUHE.

3. HaOmoneHue BbIHYX/IEHHBIX KOJeOaHUN 1 pe30HaHca.

4. PacnpocTpaHeHue NpoI0JIbHBIX U MOMEPEUHBIX BOJIH (Ha MOJIENH).

5. HalmroneHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTUYECKUI pE30HaHC.

Jlabopamopmnwvie padbomot u onvimel.

1. OmnpexeneHue 4aCTOTHI U NEpH0/ia KoJeOaHUI MaTeMaTHUYECKOr0 MasiTHUKA.

2. OmnpezneneHue 4acTOTHI U MepHoia KoJIeOaHUH NMPYKUHHOTO MassTHUKA.

3. HccnenoBanue 3aBUCHMOCTH NEpHOJIa KOJIeOaHU MOABEIIEHHOTO K HUTH Ipy3a OT JUIMHBI
HUTH.

4. WccrnenoBaHue 3aBUCUMOCTH IepHo/ia KoJIeOaHUH MY KMHHOTO MasiTHUKA OT Macchl rpysa.

5. TIpoBepka HE3aBUCHUMOCTH NepUoJia KojaeOaHHii Ipy3a, MOABEIIEHHOTO K HUTH, OT Macchl rpysa.

6. OmbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD NepHoJia KoyieOaH!i IPY>KMHHOTO MasiTHUKA OT
Macchl Ipy3a U KECTKOCTH MPY>KUHBL.

7. W3mepenue yckopeHHs CBOOOIHOTO MaICHUSI.

Paznen 10. DiekTpoMarHuTHOe 1MoJie M 3JIEKTPOMATHUTHBIE BOJTHBI.



DJIEKTPOMArHuTHOE TOJIE. DJIEKTPOMArHUTHbIE BOJHBI. (CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ixana 371eKTpOMarHUTHBIX BOJIH. Mcriosib30BaHuE 3JIEKTPOMAarHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.

DneKTpoMarHuTHas mpupojaa ceera. CkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CpoiicTBa ANEKTPOMATHUTHBIX BOJIH.

2. BonHoBEBIC CBOMCTBA CBETA.

Jlabopamopuwvie padbomot u onvimel.

1. M3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0O MOOMIILHOTO TeledoHa.

Pa3nen 11. CBeToBblI€ sIBJICHUS.
JlyueBas mozmenb cBera. Mcrounuku cBera. [IpsimonuHeiiHOe pacnpocTpaHEHUE CBETa. 3aTMEHHUS
Counnna u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpakeHHUsI CBETA.
[Ipenomnienne cBera. 3akoH MpenomieHUsl cBeTa. lloHOe BHYTpEeHHeEEe OTpakKeHHE CBETa.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHUECKUX CBETOBOAX.
Jlunza. Xon myuelt B imH3e. OnTryeckas cucrema (oToarmapara, MUKpOCKOTa U Telieckona. [ ma3
KaK ONTHYECKasi CUCTEMA. bIM30pyKOCTh U 1abHO30PKOCTb.
Pasnoxxenue Genoro cBera B crekTp. OmbiTel HbtoToHa. CrokeHUE CHEKTPaIbHBIX I[BETOB.
Hucnepcus caera.
Hemoncmpayuu.
[IpsamosnnHETHOE pacIpOCTPaHEHUE CBETA.
OTtpaxxeHue cBera.
[Tony4yenne n300pakeHUH B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKajax.
ITpenomiienue cBera.
OnTu4eckuii CBETOBO.
Xox ydeid B cOOMparomieit JInH3e.
Xop 1ydel B pacCenBarOLICH JIMH3E.
[Tonryuenue n3o0pakeHUH C MOMOIIBIO JIUH3.
. IIpuauun neiicrBus oroannapara, MUKPOCKONa U TE€JIECKOMA.
10. Mopens riasa.
11. Pazno)xeHue 0eyoro cBeTa B CIIEKT).
12. ITony4enue Genoro cBera MpH CI0KEHUU CBETA Pa3HBIX LIBETOB.
Jlabopamopuvie padomol u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH yIJIa OTPaKEHUsI CBETOBOTO JIy4a OT YIJIa Ia/IeHUs.
2. HzyueHue xapakTepUCTHK M300pakeHUs MpeIMeTa B INIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCMMOCTH yIjla IPEJOMIIEHUS] CBETOBOTO JIyda OT yIJla MaJeHUs Ha IPaHULE
«BO31YyX—CTEKJIO».

LN AEWNRE

[Tomy4yenune n300pakeHnli ¢ TOMOIIBIO COOUPAOIICH JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS W ONITUIECKOH CHITBI COOMPAFOIIEH JTHH3HI.

OMBITHI 1O Pa3NOKEHUIO OEIIOTO CBETA B CIEKTP.

ONEITEI IO BOCITPHUATHIO IIBETA IPEAMETOB ITPU UX Ha6J'IIOJIGHI/II/I 4Ye€pe3 NBETOBLIC (1)I/IJ'H)TPI)I.

Nouss

Pa3nen 12. KauroBble iBJICHHS.

OmnwiThl Pesepdopna u mnanerapHas monenb aroma. Mogens atroma bopa. Mcnyckanue u
IIOTJIOICHUE CBETA ATOMOM. KBantel. JInnetiuatoie CIICKTPHI.

PannoaktuBHOCTH. Anb(a-, 6eTa- u raMma-u3nydeHust. CtpoeHue aToMHoro sapa. Hykinonnast
MoJiedb aTOMHOT O sifjpa. M3otomnsl. Pagnoaktusnblie npespamenus. [lepuon nomypacnana aTOMHBIX Siep.



SAnepHble peakuu. 3aKOHBI COXPaHEHUsI 3apsJ0OBOI0 U MAaCCOBOIO YMCEN. DHEPTHUs CBA3M aTOMHBIX

siiep. CBsi3b Macchl ¥ 3Hepruu. Peakuuu cunresa u aenenus saep. Merounnku sHepruu ConHua U 3BE37.
SInepnas oHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIy4CHUH HA )KUBBIC OPTaHU3MBI.
Hemoncmpayuu.

CHeKTpbl N3IIy4eHUs U MOTJIOIEHUS.

CrieKTphbl pa3IMyHBIX Ta30B.

CrnekTtp Bonopoaa.

Hab6nronenue TpekoB B kamepe Bunbcona.

Pabora cuérunka MOHU3UPYIOIINX U3JIYYEHUH.

Perucrpanus usny4eHnus NIpUPOAHbIX MUHEPAJIOB U MIPOAYKTOB.

Jlabopamopuwvie padbomot u onvimel.

1. HaOnroneHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3IIyUCHHUSL.

2. HccnenoBaHue TpPEKOB: M3MEpPEHME DSHEPrUM 4YacTUIBl IO TOPMO3HOMY MyTH (IO

doTorpadusm).
3. H3mepenue painoakTUBHOTO (poHa.

oukwNE

IToBTOpHTEIBLHO-0000 AN MOYJIb.

[ToBTOPUTEINEHO--0000IIAIONMI  MOAYJIb TpPEIHA3HAYCH IS CUCTEMATH3allMd W 0000ImeHus
HPEIMETHOTO COJEP’KaHUsl U OMbITa JESATENbHOCTH, NPUOOPETEHHOrO NpU HM3YyYEHHH BCEro Kypca
¢u3uku, a Takke i1 MOATOTOBKM K OCHOBHOMY TIOCYJapCTBEHHOMY 5K3aMeHY M0 (u3MKe A
00yuaromuxcsi, BHIOPaBIINX 3TOT yUE€OHBIN IPEIMET.

[lpr W3y4eHWU DAHHOTO MOAYNS PEANTH3YIOTCS U CHUCTEMATH3UPYIOTCS BHIIBI JEATEILHOCTH, Ha
OCHOBE KOTOpBIX O0€CIeUMBaeTCsl JOCTHKEHUE TPEAMETHBIX M MeETalpeIMEeTHbIX IUIaHUPYEMbIX
pe3yibTaToB 00ydeHus, (popMUpyeTcs eCTECTBEHHOHAYYHAsi IPaMOTHOCTh: OCBOCHHE HAYYHBIX METO/I0B
WCCIICIOBAaHMS SIBJICHUH MPHUPOIBI U TEXHHUKH, OBJAJICHUE YMEHUSAMH OOBSICHATH (PU3MUECKUE SBIICHUS,
pUMEHSIS TTOTydeHHbBIE 3HAHUS, peIlaTh 3a/1a41, B TOM YHCJIe KaYeCTBEHHBIC H SKCIIEPUMEHTAIbHEIE.

[TpuHIMNHMAIBHO NEATENbHOCTHBIN XapakTep JaHHOIO pasjesia pealu3yercs 3a C4€T TOro, 4ro
oOyyaromuecs BHIIOIHSIIOT 3aJJaHMsl, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHWW paclO3HABaTh M HAYYHO OOBSACHATH (U3MYECKHE SIBICHHUS B
OKpY’KalolIel IpUpoJie U TTOBCETHEBHOM KHU3HH,

UCIIOJIb30BaTh HAyYHbIE METOABI UCCIEA0BaHMs (U3NUYECKUX SBJICHUN, B TOM YHCIIE JUIS IPOBEPKU
TUIIOTE3 U NOJIYYEeHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HayYHBIE OCHOBBI HamOoOJIee BaKHBIX OCTH)KCHUI COBPEMEHHBIX TEXHOJOTHH, HalpuMep,
NPaKTUYECKOTO HCIOJB30BAHUS PA3IMYHBIX MCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA IMPEBpAICHHS U
COXpPaHEHHsI BCEX U3BECTHBIX BHUJIOB SHEPIHH.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenne GuU3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HANPABICHO HA JOCTHIKEHHE
JMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbTare uzyueHus: GU3MKM Ha ypOBHE OCHOBHOTO OOIET0 00pa3oBaHMs Y 00y4aromerocs
OyayT chopMupOBaHbI ClIEAYIOUINE JUYHOCTHBIE PE3yJIbTaThl B YACTH:

. 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

. — TIPOSABIICHHE HHTEpPECA K HUCTOPUM M COBPEMEHHOMY COCTOSHHMIO POCCUHCKON
(bU3UYECKON HAYKH;

o — [IECHHOCTHOE OTHOILIECHME K JIOCTUKEHUAM POCCUNCKUX YUEHBIX--(DU3UKOB;

o 2) rpaIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

o — TOTOBHOCTh K AKTUBHOMY Yy4YacCTHIO B OOCYXJICHMM OOIIECTBEHHO 3HAUUMBIX U
ATHYECKHUX MPo0sIeM, CBI3aHHBIX C MPAKTUIECKUM MPUMEHEHUEM JIOCTIKEHUH (DHU3HKH;

o — OCO3HAHHE Ba)KHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JESITEIBHOCTH YUEHOTO;

o 3) 3CTEeTHYECKOT0 BOCTUTAHUS:

o — BOCHpPUATHE OSCTETUYECKUX KauecTB (U3MYeCKOH Hayku: €€ TapMOHMYHOI'O
IIOCTPOEHHUS, CTPOIOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

o 4) IEHHOCTH HAYYHOT0 TIO3HAHMSI:

o — OCO3HaHME IIEHHOCTH (hPU3MYECKON HAyKH KaK MOIIHOI'O MHCTPYMEHTa IO3HAaHUS MUDA,
OCHOBBI Pa3BUTHUS TEXHOJIOIUH, BasKHEHIIEH COCTABIAIOIIEN KYIbTYpbI;

o — pa3BUTHE HAay4yHOM J0OO3HATEILHOCTH, HHTEpeca K  MCCIEA0BaTEIbCKOM
JeSITEIIbHOCTH;

o 5) ¢popMupoBaHus KyJIbTYPHI 310POBbSI 1 SMOLHOHAJIBHOTO 0JIATONIOTYYHSI:

o — OCO3HaHME LIEHHOCTH 0e30macHOro odpasa *KHM3HH B COBPEMEHHOM TEXHOJOTHYECKOM

MHPE, BAXHOCTHU IIpaBUII 0e30macHoro IMOBCACHHA Ha TpaHCOOPTE, HaA ao0porax, ¢
SJICKTPUYCCKUM U TCIIJIOBBIM O60py,[[OBaHI/ICM B IOMAIIHUX YCIIOBUAX;

. — c¢(hOpMUPOBaHHOCTh HaBbIKa pe(IIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TaKOTO K€ TpaBa y IPyroro 4eoBeKa;

o 6) TPy10BOr0 BOCIIUTAHUSA:

. — AaKTUBHOE ydyacTHe B pCIICHHU TNPAKTHUSCKUX 3amad (B paMKax CeMbH,

0o0pa3oBaTeNbHOW  OpraHW3allid, TOpoja, Kpas) TEXHOJOTHYECKOM W COIMAIbHOMN
HANPaBIEHHOCTH, TPEOYIOIMIUX B TOM YKCIe U (PU3UUECKUX 3HAHUMN;

. — UHTEpeC K MPaKTUYECKOMY MU3y4eHUI0 podeccuil, CBsI3aHHBIX C (QU3HUKOI;
. 7) 3K0JIOTHY€CKOT0 BOCITUTAHUSI:
o — OpHCHTAllMsl Ha NMpPUMEHeHHe (U3MYCCKMX 3HAHUW JUIS pelieHHs 3aaad B 00JacTh

OKpY’KaloIlle CpeJibl, TUIAHUPOBAHUS TTOCTYIKOB M OILIEHKH MX BO3MOXKHBIX IMOCJEICTBUM IJis
OKPY’KaloIleH cpessl;

o — OCO3HaHHUE II100AJBHOT0 XapaKkTepa HKOJOTHUECKUX MPoOIeM U IMyTel X pelIeHus;

o 8) aganTanuyu K H3MEHAIOIMMCS YCJIOBHSAM COIMAILHOI M PUPOIHOIi cpebl:

o — MOTpeOHOCTh BO B3aWMOJICHCTBUM IpPHU BBIINOJIHEHUH HCCIEIOBAaHUA M IPOEKTOB
(du3nUecKoil HanPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM JIPYTHX;

o — MOBBIILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHIECKYIO JeITEIbHOCTD;

o — MOTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHWUH, B TOM 4Hcie (HOPMYTUPOBATh UJEH,

IIOHATHA, TUIIOTE3bI O (I)I/ISI/I‘IGCKI/IX 00BEKTax U SIBJICHUSX,



o — OCO3HaHHUE 1e(UIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

o — IUTAHUPOBAHUE CBOETO Pa3BUTHSI B IPUOOPETEHHH HOBBIX (PU3NYECKUX 3HAHUM;

o — CTpeMIJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBS3H IIPUPOJIbl, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIOIb30BAHNEM (PH3MUECKUX 3HAHU;

. — OILICHKA CBOMX JEHCTBUM C Y4ETOM BIMSHHA HA OKPYXKAIOIIYIO CPENy, BO3MOYKHBIX
17100aJ1bHBIX TOCIEICTBUM.

METAIIPEJAMETHBIE PE3YJIBTATbI

B pesynbpTare ocBoeHUs MporpaMMel 1Mo (hPU3MKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus y
oOyuarorerocsi OyayT c(hOpMHUpPOBaHBI MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOYAOIIHC
NO3HABaTE/IbHbIC YHUBEPCAJIbHbIC yducOHBbIC IEHCTBHSA, KOMMYHHKATHBHBIC YHHUBEPCAIbHBIC
y4ueOHbBIC ICHCTBHSI, PEryIATHBHBIC YHUBEPCATIbHbIC yICOHbBIC ICHCTBHS.

ITo3HaBaTeabHbIE YHUBEPCAJBHBIC y'leﬁﬂble JeHCTBUS

ba3oBble 1ornyeckne a1ecCTBUSA:

. BBISIBJISATh M XapaKTEPU30BATh CYIIECTBEHHbIC IPU3HAKH OOBEKTOB (SIBICHUI);

. yCTaHaBJIMBaTh CYLIECTBEHHBINH MPU3HAK KJIacCU(PUKAIIMK, OCHOBAHUS Il 0000LIEHHS U
CpaBHEHUS;

. BBISIBJISITH 3AKOHOMEPHOCTH U IPOTUBOPEYMS B pacCMaTPUBAEMbIX (paKTaxX, JaHHBIX U

HaOJI0IEHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBIICHUSM;

o BBISIBJISITH IIPUYMHHO--CJICJICTBEHHBIE CBA3M IpPHU HM3y4YeHUU (U3MUECKUX SIBICHUN U
IIPOLIECCOB,  JA€NaTh BBIBOABI C  HCIOJB30BAHUEM  JEAYKTHUBHBIX M  HMHIYKTHBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bl O B3aUMOCBA3SX (PU3NUECKUX BETUYMH;

o CaMOCTOSITENILHO BBIOMpATh crocol pemeHust yueOHoi (u3ndeckoit 3aaaun (CcpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIICHUs], BHIOOp Hanbosee MOAXOASIIEro ¢ yu€TOM CaMOCTOSATEIbHO
BbI/IEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe1bCKue AeiCTBUA:

o MCII0JIb30BAaTh BOMPOCHI KaK UCCIIEN0BATEIbCKUN MHCTPYMEHT IIO3HAHMSI,

o IIPOBOAMTH 110 CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIBIT, HECJIOXKHBIN (PU3HUECKUN
HKCIIEPUMEHT, HEOObILIOE HCCiIeI0BaHNE (PU3NYECKOTO SIBIICHUS;

o OLICHMBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMALIHIO, TOJIYYEHHYIO B X0/I€
MCCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

o CaMOCTOSITENIbHO (POPMYIINPOBATh 0O0OIIEHUS U BBIBOJIBI IO Pe3yJbTaTaM MPOBEAEHHOTO
HaOJI0IeHNUs, OIIbITA, UCCIIEI0BAHMS;

o MIPOrHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3MUYECKHUX IPOLIECCOB, a TaKKe
BBIJIBUTATh MPEATOI0KEHUS] 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

o MPUMEHSTh PAa3JIMYHbIE METO/bI, HHCTPYMEHTBI M 3alpOChl MPH MOHMCKE U OTOOpE
nH(pOpMallMU WK JaHHBIX C YYETOM IpeJIoKEeHHON yueOHOo! (pru3nueckoi 3a1auu;

. aHaAJTM3UPOBATh, CUCTEMATH3UPOBATh U UHTEPIIPETUPOBATh UH(POPMAIIMIO PA3IUYHBIX
BUJIOB U (hOpM IpeicTaBICHUS;



o CaMOCTOSITENILHO BBIOMpAaTh ONTHMAJbHYIO (opMy mpeacTaBieHuss HHGPOPMAIMU U
WUTIOCTPUPOBATh PElIaeMble 3a1a4i HECIIOKHBIMU CXEMaMH, JHarpaMMaMu, HHOH TpaduKoi u
UX KOMOMHAIIUSAMH.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA:

o B Xoae oOcyxaeHusi y4eOHOro Marepuaia, pe3yibTaToB JabOpaTOpPHBIX paboT
IPOEKTOB 3a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYXJaeMoOil TeMbl M BBICKAa3bIBATh HJICH,
HAalleJICHHbIC Ha pEIIeHUE 33aJa4u U MMOAJepKaHue OIaroxenaTeIbHOCTH OOLICHNUS;

L4 CONMOCTAaBJIAATL CBOM CYXICHHA C CYXIACHUAMU JOPYrux YYaCTHHKOB JMaliora,
O6H3py>KI/IBaTB Pa3IMIUuC U CXO0ACTBO HOSI/IHI/Iﬁ;

° BBIpAXaTh CBOXO TOYKY 3pCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

° HY6J'II/I‘1HO IpeaACTaBIATh PE3YIBTATEI BBIITOJIHCHHOI'O (bI/ISI/I‘IeCKOl"O OIIbITa

(9KCIIepUMeHTa, UCCIIeIOBAHUS, TIPOCKTA);

o MOHUMATh U MCIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHOW ¥ MHIMBHIYAILHONH pabOThI IPH
peleHN KOHKPETHOM (PU3NYECKOM POOIIEMBI;

o NPUHUMATh 1T COBMECTHOW JIeSTENbHOCTH, OPTaHU30BBIBATh JEHCTBUS 1O €&
JOCTHXKEHUIO: PacIpeelsiTh POJIH, 00CYKJaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM paboTHI,
00001aTh MHEHUSI HECKOJIBKHX JIFO/ICH;

o BBITIOJIHATE CBOIO 4YacTh PAaOOTHI, OCTUTas KAayeCTBEHHOTO pe3yiabTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPIUHUPYS CBOU JICHCTBUS C IPYTUMH WICHAMH KOMaH/IbI;

J OLIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOLIUIT MPOAYKT IO KPUTEPUSM, CAMOCTOSITEIHHO
c(OpPMyTHPOBAHHBIM yYaCTHUKAMU B3aMOJICHCTBUSL.

PerJIHTI/IBH])Ie YHUBEpPCAJIbHBIC y‘leﬁl—lble JedcTBUA

Camoopranuzanus:

o BBISIBJISTH MIPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYalUsX, TPEOYIOUIMX JAJIsi PELICHUS
(bu3nyecKuX 3HAHUK;

o OpPUEHTUPOBATbCS B PA3IMYHBIX TMOAXOJAX MPHHATUSA peleHUH (MHAMBUAYaAJIBHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUI IpyNoi);

. CaMOCTOSITEJIbHO COCTaBJISATh AalTOPUTM pelleHus (u3nyeckod 3agaud WIM IJIaHa
UCCIIEIOBaHMUSI € y4Yy€TOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh NIpEAIaraéMble BApUAHTBI PELIEHUN;

L4 AC1aTh BLI60p n 6paTB OTBCTCTBCHHOCTD 3a PCIICHUC.

CﬂMOKOHTpOJ’IL, IMOLMOHAIbHBINA HHTEJJIEKT:

L4 AaBaTb aICKBATHYIO OLICHKY CUTYalluu U NpeajiaraThb IJIaH eé HN3MCHCHMUA,

L4 O0OBICHATH OPpUYUHBI TOCTHIKCHUSA (HC,Z[OCTI/I)KCHI/IH) PE3YyIbTAaTOB ACATCIBHOCTHU, NAaBAThb

OLIEHKY IPHOOPETEHHOMY OTIBITY;

. BHOCHUTH KOPPEKTUBBI B JIEATENBLHOCTh (B TOM YHCIE B XOJ BBIMOJHEHUS (PU3HUECKOTO
UCCIIIOBAaHHUSI WJIM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHUBIIMUXCS CHUTYallHid,
YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEH;

. OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM;

. CTaBUThH ce0sl Ha MECTO APYroro yesloBeKa B XOJ€ CIopa WIM AUCKYCCHM Ha HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYrOro;

o NpU3HABATh CBOE MpaBO HA OMMOKY MpH pemeHHH (U3NYECKUX 3aJad WM B
YTBEPKJICHUSX Ha HAy4YHbIE TEMBI M TAKOE K€ ITPaBO JPYroro.



INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyueHuss B 7 KJjacce IpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHU:

o UCTOJB30BAaTh TOHATHA: (U3MYECKHME W XUMHUYECKHE SBIICHHs, HaOIroaeHue,
OKCIEPUMEHT, MOJIeNIb, THIOTE3a, CAMHULBI (PU3HMUECKUX BEIUYMH, aToM, MOJIEKYIa,
arperaTHbIe COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, ra3000pa3HOE), MEXaHUUECKOE IBUKECHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPaeKTOpHs, PaBHOJAEHCTBYIOIIAs CHIIA,
nedopmarus (ynpyrasi, IIacTHYECcKas), HeBECOMOCTb, COOOIIAIONIUECS COCY/IbI;

o pasnuyath sBieHUA (Iuddy3us, TEIIOBOE JBUKEHHUE YACTHUIl BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBH)KEHUE, UHEPLIMS, B3aUMOJCHCTBUE TEJI, pABHOBECUE TBEPIBIX
TEJ ¢ 3aKpEeIUIEHHOM OChIO BpallleHHus, Iepeada AaBJIeHUs TBEPAbIMU TEIaMM, KUIKOCTAMU U
ra3amu, atMoc(epHOe JaBJeHHE, IUIaBaHUE TeJ, NMPEBPALCHUS MEXaHUYECKOH 3HEepruu) mo
ONMCAHHUIO MX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIHUX JAHHOE
(duznyeCcKOe SBJICHUE;

o pacro3HaBaTh IPOSBICHUE HW3YYEHHBIX (DPU3MUYECKUX SIBIECHUI B OKpY’KaIOLIEM MHpE, B
TOM 4HCIe (PU3NIECKUE SIBICHUS B TPUPOAE: PUMEPHI ABMKEHUS C Pa3IMYHBIMUA CKOPOCTSIMH
B JKMBOM W HEXUBOM NIpuUpoJe, NCHCTBHE CHJIbI TPEHUS B HPHUPOJAE U TEXHUKE, BIIUSHUE
aTMOC(EpHOTo JaBJIEHUs] HA KUBOM OpPraHu3M, IJIaBaHUE PbIO, pbluaru B Telle YeloBeKa, MpU
9TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/auy B Y4eOHYIO, BBIIENATH CYLIECTBEHHBIE CBOICTBa
(mpu3HaKM) PU3NIECKUX SIBIICHUI,

o OIUCHIBATh M3YYECHHBbIE CBOWCTBA Tel U (PU3UYECKUE SIBICHUS, UCHOIb3Yys (U3NYECKHE
BEJIMUYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpPEMs, IyTh, CKOPOCTh, CPEIHSAS CKOPOCTD,
CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tella, CUila TPEHUs, JlaBieHue (TBEPAOTo Telna, KHUJIKOCTH,
rasa), BBITAJIKMBAIOIIAS CHJIAa, MEXaHWYecKas paboTa, MOLIHOCTb, IJIEYO CHIIbI, MOMEHT CHJIBI,
KOA((UIMEHT MOJIE3HOTO JNEHCTBUS MEXaHU3MOB, KHHETHYECKasl U MOTEHIMAbHAs SHEprus),
IpU OINMCAaHUM NPABWIBHO TPAKTOBAaTh (DU3MUECKUHM CMBICI MCIIOJIBb3YEMbIX BEJIMYMH, HX
0003HaueHMs U €AUHULIBI PU3NUYECKUX BEJTMYUH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOILINE JAHHYIO
(GU3MUecKyr0 BEIMUUHY C APYTMMH BEIMYMHAMH, CTPOUTH IPa)UKU U3yUEHHBIX 3aBHCUMOCTEH
(U3NUECKUX BEJINYNH;

o XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKHe SBJICHUS U MPOLECCH], UCIOb3Yys MpaBUiIa
CIOXKeHMs] cui (BIOJb OMHOM mpsimMoii), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
IIPaBWJIO paBHOBecHs pbluara (0OJ0Ka), «30JI0TOE€ MPaBHUIIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOM PHEpruM, MpH TOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3alMCHIBATH
€ro MaTeMaTU4YeCKOE BBIPAKEHUE;

. OOBSICHATH (hU3UYECKHE SABICHHSI, TPOLIECCH] M CBOWCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATb IPUUYMHHO--CIIECICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOTMYECKHX LIaroB ¢ onopoil Ha 1—2 u3ydeHHbIX CBOWCTBA
bu3HYecKuX SBICHUHN, PU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

o pemarh pacuy€THbIe 3amaud B 1-2 JeWcTBUS, WCHONB3ys 3aKOHBI M (OPMYIHI,
CBs3bIBaONIME (hU3MUECKHE BEIUMYMHBI: Ha OCHOBE aHajIW3a YCJIOBHUS 3aJauyd 3aluChIBaTh
KpaTKoe YyCJIOBHUE, MOJACTABIATh (hU3MYECKHE BEIMYUHBI B (OPMYJIBI U MPOBOJUTH PAaCUETHI,
HaXOJUTh CIPaBOYHBIC JIaHHBIC, HEOOXOAUMBIC JUIS  peIIeHUs 3a/4a4y, OICHHUBATh
PEATHCTUYHOCTD MOTYYECHHON (PU3NUECKON BETUYUHBI;



. pacmno3HaBaTh MPOOIEMBI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIH (HU3UYECKUX METOJIOB,
B ONMCAaHUU MCCIICOBAHUS BBIICISATH MPOBEPSIEMOE MPEANOIoKeHUE (TUIOTE3Y), pa3iuyaTh U
UHTEPIPETUPOBATH MOTYyYECHHBINH PE3yNbTaT, HAXOAUTH OIMIMOKH B XOJI€ OIbITA, IEIaTh BHIBOIBI
II0 €ro pe3yJbTaTaM;

o MIPOBOAUTH OMBITHI MO HAOJIONEHUIO (PU3NUECKUX SBICHUN WM (PU3NUYECKUX CBOMCTB
Ten: GOpMYyIUPOBAThH MPOBEPSIEMBIE TIPEIIONOKEHHUS, COOUPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000py/I0BaHus, 3alMCHIBATh XO/1 ONbITa U (DOPMYITHPOBATH BHIBObL;

. BBITIONHATE MPSIMBIE M3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tela, 00bEéMa, CHIIBI U
TEMIEPATyphl C UCTIOJIB30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB, 3aMUCHIBATH OKA3aHUS
npuOOpPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHHUI;

o MIPOBOANUTh HCCIIEAOBAHUE 3aBHUCHUMOCTH OJHOW (PU3MYECKON BEIMYMHBI OT APYroil c
MCIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MTyTH PaBHOMEPHO JBIIKYILETOCS Tella OT
BPEMCHH JBW)KCHHS Tella, CHJIBI TPCHHS CKOJIBKEHHUS OT Beca Teja, KadecTBa 0OpabOTKH
MOBEPXHOCTEN TE M HE3aBUCUMOCTHU CHJIbI TPEHHS OT ILJIOIMIAINA COMPUKOCHOBEHHS TEJ, CHUJIBI
VIOPYTOCTH OT YAJUHEHUs MPYKUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00bEMa MOrpy:KEHHOM YacTH
Tela ¥ OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IJIOTHOCTH Tella, OT INIyOWHBI, Ha
KOTOPYIO TOTPYXKEHO TEJNO, YCIOBHM IUIaBaHUS TEJ, YCIOBUM paBHOBECHS phluara U OJIOKOB),
y4acTBOBaTh B TUIAHMPOBAHUHM YYEOHOTO HCCIICIOBAHHS, COOMpATh YCTAHOBKY M BBIOJHSTH
U3MEpEHUs, Clleyd TMpeAJIOKEHHOMY IUIaHy, (HUKCUpOBAaTh pe3yabTaThl IOJTYYEHHON
3aBHCUMOCTH (PU3MYECKHX BEJIMYUH B BUJIEC MPEAJOKEHHBIX TaOnuil U rpaduxoB, AenaTh
BBIBOJIBI IO pE3yJIbTaTaM MCCIICAOBAHUS;

o MPOBOAUTh KOCBEHHBbIE HW3MEpEHUs (U3MUECKUX BeIMYMH (IUIOTHOCTH BEIECTBa
JKUJIKOCTH W TBEPAOTO Teja, CHJIa TPEHHS CKOJIbKEHHUS, JABJICHHE BO3/yXa, BBHITAIKHUBAIOIIAS
cuia, JACHCTBYIOIIAs Ha TOTPY>KEHHOE B KUAKOCThH TeN0, KOADMUIIMEHT TOJIE3HOTO JEHCTBUS
MPOCTBIX MEXAaHWU3MOB), CIENys MPEIJI0KEHHOW WHCTPYKLIMH: MPU BBIOJHEHUHM W3MEPEHUU
coOupaTh IKCIIEPUMEHTATFHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHHUE NCKOMOW BETHUUHBI,

o coOnrofaTh TpaBWia TEXHUKM O€30MacHOCTH Mpu  paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;
o yKa3bIBaTh TMPHUHIMUMBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:  BECHI,

TEPMOMETpP, JUHAMOMETP, COOONIAOIINECS COCYIbl, OapoMerp, pbYar, IOJBWKHBIN U
HEIOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTE;

° XapaKTepU30BaTh MPUHIIUIIBI AEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB
C Omopo Ha WX omucaHus (B TOM 4YHCIE: TMOJIINIHUKA, YCTPOHUCTBO BOJOIPOBOJA,
TUIPABIMYECKHU TIpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp), HCIOINb3Ys
3HaHUS O CBOWCTBaX (DM3MUECKUX SBICHUH W HE0oOXoauMble (U3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH,

° MPUBOJUTL TMPUMEPHl  (HAXOAUTh WH(GOPMAIMIO O TpHUMEpax) MPAKTUYECKOTO
WCITOJTH30BaHUS (DU3NYECKUX 3HAHWU B TIOBCETHEBHOM JKM3HU /I 00ecrieueHus 0e30macHOCTH
npu oOpalleHuu ¢ MpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH, COXpPaHEHHUS 3I0POBbSI U
COOJIOZICHHSI HOPM SKOJIOTHUYECKOTO TIOBE/ICHHUS B OKPYKaIOIIEH Cpee;

° OCYIIECTBIATH OTOOp HMCTOYHMKOB HHGpopMmanu B HWHTEpHETE B COOTBETCTBHH C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHWNA M MyTéM CpaBHEHUS
pa3IMYHBIX WCTOYHUKOB BBIICIATH HH()OPMAIMIO, KOTOpAas SBISCTCS MPOTHBOPEYMBOU WITH
MOKET OBITh HEJOCTOBEPHOA;



. WCIOJIb30BaTh TMPH BBIMOJHCHUU YUEOHBIX 3aJaHH HAy4YHO--TIONMYJSPHYIO JUTEPATYPY
(bu3NYECKOro CcoJepKaHusl, CIPAaBOUYHBIE MaTepUalbl, pecypchl cetu HHTepHeT, BialIeTh
npuéMaMyd KOHCIIEKTHUPOBAHMS TEKCTa, IMpeoOpazoBaHus HMH(POpPMALMKM M3 OJHOM 3HAKOBOU
CHUCTEMBI B JIPYTYIO;

o CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
UCTOYHUKOB HH(pOpManmu GU3NYECKOTO CONCPKaHUS, B TOM YHCIIE MyOJUYHO JIeNaTh KPaTKue
COOOIlleHUsI O pe3ysibTaTaX IMPOEKTOB WM Y4E€OHBIX HCCIEAOBAHUN, MPU ITOM TPaMOTHO
MCIIOJIb30BaTh U3yUEHHBIM MOHATUHMHBIN anmnapar Kypca GU3UKH, COMPOBOKIATh BBICTYIIJICHHE
MPE3EHTALNEM;

o MPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M HCCIIEIOBAHHUM pacrpeneisTh 00S3aHHOCTH B
rpyIIe B COOTBETCTBMU C TIOCTABJICHHBIMU 3a7a4aMH, CJICIUTH 3a BBINOJIHEHUEM ILJIaHA
NEHCTBUH, aIeKBaTHO OIICHUBATH COOCTBCHHBIN BKJIAJ B JCSITEILHOCTH TPYIIIBI, BHICTPAUBATh
KOMMYHHUKATHBHOE B3aHMOJCHCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K konmy oOyuenus B 8 kJiacce MpeAMETHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOLIUXCS YMEHUI:

o UCIIOJIb30BaTh TMOHATHS: Macca U pa3Mepbl MOJEKYJ, TEIIOBOE IBUKEHHE aTOMOB H
MOJICKYJI, arperaTHbie COCTOSHHUS BEIIECTBA, KPUCTALIMYECCKHE U aMopdHBIE Tena,
HACBIIICHHBIA U HEHACHIIICHHBIN Tap, BIAXKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPT U,
TEIUIOBOM  JBUTATENb, DIEMEHTAPHBIM DIEKTPUYECKHA 3apsifl, JJIEKTPUYECKOE  TOJIe,
MPOBOJAHMKY U TUDIEKTPUKHU, IIOCTOSIHHBIN 2JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

o pas3nuyath sABIEHUS (TEIUIOBOE pacIIMpeHHe M CKaTue, TeIionepeaaya, TerIoBoe
paBHOBecHE, CMauyuMBaHUE, KAaNWULSIPHBIE SBJICHHS, HWCHAapeHue, KOHACHCAllWs, IUIaBJICHHE,
Kpuctayuin3anus (0TBep/IeBaHKE), KUIICHHUE, Terionepeaavya (TerionpoBOAHOCTh, KOHBEKIIUS,
U3ITy4EHHE), SJIEKTpU3AIMsl Tell, B3aUMOJEHCTBUE 3apsA0B, NEHCTBUS AJIEKTPUUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JIEHCTBUE MarHUTHOTO MOJsl HA MPOBOJAHUK
C TOKOM, 3JIEKTPOMAarHUTHAsE UHJYKLHKS) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIONIUX JIaHHOE (PU3UUECKOE SIBJICHUE;

. pacrno3HaBaTh MPOSIBICEHNUE H3YyUYEHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM MHpPE, B
TOM 4YHuciie (U3UYECKUE SIBICHUS B TPHUPOJIC: MOBEPXHOCTHOE HATSDKEHHE W KalMIIISPHBIC
ABJICHUS] B TPUPOJE, KPUCTAUIBI B mpupojne, uznydeHue CoaHuIa, 3aMep3aHue BOJOEMOB,
Mopckue Opusbl, 0o0pa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra, JJIEKTPUYECKUE SIBJICHHUS B
atMocdepe, dMEKTPUUECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE IOJ€ 3eMIIH, JIpeid MOI0COoB,
pOJIb MarHUTHOTO TIOJISI JUIS JKM3HU Ha 3emiie, TOJSIPHOE CHUSHHUE, TPU ITOM TEPEBOJUTH
MPaKTUYECKYI0 3a7ady B Y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOWCTBA (TMPU3HAKH)
(bU3UYECKUX SIBICHUN;

. OMHCHIBATh M3YUYCHHBIC CBOMCTBA TeN W (PU3MUYECKHE SIBICHHS, HCTONB3Ys (pr3nyeckue
BEIMYMHBl  (TeMIlepaTypa, BHYTPEHHSISI DHEpPrusi, KOJIMYECTBO TEIUIOTHI,  yJAeJIbHas
TEIIOEMKOCTh BEIIECTBa, yelbHas TEIJIoTa MJIaBIeHUs, YAeIbHas TeIUioTa napooOpa3zoBaHus,
yJelbHas TETUIOTa CrOpaHusl TOIUTMBA, KO3(PHUIIUEHT MOJIE3HOTO IEHCTBHS TETUIOBON MAIIWHEI,
OTHOCHUTEJIbHAs BJIAXHOCTh BO3/yXa, OJJIGKTPUUECKUH 3apsiji, CHJIa TOKa, 3JIEKTPUUYECKOE
HANpsDKEHUE, COMPOTUBIICHHE IMPOBOJHUKA, YEIbHOE COMPOTUBIEHHE BEIIEeCTBA, padoTa U
MOIIHOCTD 3JIEKTPUIYECKOTO TOKA), MPH OMHCAHUHU TPABHIHHO TPAKTOBATh (DU3UUECKUN CMBICIT
UCIOJIb3YEMBIX BEJINYUH, 0003HAUEHUS U eIUHUIBI (PU3NUECKUX BEIHUMH, HAXOAUThH (hOPMYIIbI,
CBSI3BIBAIOIIME JTAaHHYIO (DU3MUYECKYIO BEIUYHMHY C IPYTHUMH BEIHMYWHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCHMOCTEH (PU3UUIECKUX BEITUYHH;



. XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKHE SBICHUS W  IPOLECCHI, HCHOIb3Ys
OCHOBHBIE€ TIOJIOXKEHHUSI MOJIEKYJISIPHO--KMHETUYECKON TEOpPUM CTPOCHHMS BEILECTBA, NPUHLIUI
CYTIEPHO3UINH TOJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHeHMs 3apsia, 3akoH Oma aiis
yyacTka menu, 3akoH Jlxoyms—JleHuma, 3akoH COXpaHEHMsI 3HEpPIMM, IPU ITOM JIaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3aIMCHIBATH €r0 MATEMATHYECKOE BHIPAKCHUE;

o OOBSICHATH (PM3UUECKHE TPOLIECCH U CBOMCTBA TEJI, B TOM YHCIIEC U B KOHTEKCTE CUTYaIUi
MIPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISABIATh NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
00BsSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ OMOpod Ha 1—2 M3y4eHHBIX CBOWCTBA (HU3UUYECKUX
SBJICHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemate pacuy€THble 3amayd B 2—-3 [EHCTBUA, HCIONB3ySd 3aKOHbI U (OpMyIbI,
CBSI3bIBAIOIME (PU3UYECKUE BEIMYMHBI: HA OCHOBE AaHalW3a YCJIOBHUS 3a/layd 3alUChIBATh
KpaTKOE YCJIOBHE, BBIABIIATH HEJOCTATOK JAHHBIX JUISl PELEHUS 3a/ladd, BIOUPATH 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE 7Sl €€ pelIeHHs, MPOBOJUTh PacuéThl U CpPaBHUBATH MOTYyYEHHOE
3HaYeHNe (PU3NUECKON BETMUUHBI C U3BECTHBIMH JaHHBIMU;

. pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (HU3UYECKUX METOJIOB,
WCIIOJIb3Ysl OINKCAHME HCCIEAOBAHUS, BBIIEIATh IPOBEPAEMOE NPEANOIOKEHHUE, OLICHUBATh
IPABUJIBHOCTb MOPsIJIKA IPOBEICHUS UCCIIEOBAHNUS, J€JIaTh BbIBOIBL;

. MIPOBOJMTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN UM (PU3NYECKUX CBOWCTB TEI
(KanwIsipHbIE SIBJICHMSI, 3aBUCUMOCTh JaBJIEHHUS BO3JyXa OT €ro o0bEéMa, TeMIepaTryphl,
CKOPOCTH MpOLEecca OCThIBAHMS W HArpeBaHUs IpPU M3JIYyYEHUH OT LBETa HU3Iydaroule
(mornomaronieil) MOBEPXHOCTH, CKOPOCTh HCIAPEHHs] BOABI OT TeMIepaTypbl >KUIKOCTH U
IJIOMAaM €€ MOBEPXHOCTH, AJIEKTPU3alus TEl U B3aUMOJACHCTBUE 3JIEKTPUUECKHX 3apsJIOB,
B3aMMOJICHCTBHE TOCTOSHHBIX MAarHUTOB, BHU3yalM3al[dsi MAarHUTHBIX MOJIEH MOCTOSHHBIX
MarHuToB, JEWCTBHUS MarHUTHOTO MOJII HAa IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOWMCTBA  DJIEKTPOJBUTATENS  IOCTOSIHHOTO  TOKa):  (OopMyaupoBaTh  IpOBEpsEMbIe
NPENONI0XKEeHUs, cOOUpaTh YCTAaHOBKY M3 IPENJIOKEHHOTO 00O0pYHOBaHMs, OMUCHIBATH XOJ
omnbITa U (pOPMyYIHPOBATH BHIBOBL;

. BBITNIOJHATH IPSIMBIE M3MEPEHHs TEMIIEPATyphbl, OTHOCUTEIBHOW BJIAXKHOCTH BO37yXa,
CWJIBI TOKAa, HAIIPSKEHUS C HCIIOJIb30BAHMEM aHAJIOTOBBIX NMPUOOPOB U JATUYUKOB (PU3UUECKHUX
BEJIMYMH, CPAaBHUBATh PE3YJIbTAaThl U3MEPEHUH ¢ yUETOM 3aJaHHOH a0COIIOTHOM MOTrPEeIHOCTH;
. MIPOBOAUTH MCCIIEIOBAaHUE 3aBHCHUMOCTH OJHOW (PU3MUECKON BEIMYMHBI OT APYroul c
UCIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUH (3aBHCHMOCTH COIPOTHBIIEHUS NPOBOAHHMKA OT €ro
JUIMHBI, TUTOLIA/IN TTONIEPEYHOT0 CEUYEHHUs U YJIEIbHOTO CONPOTUBIIEHUS BEIIECTBA IPOBOIHUKA,
CHJIBI TOKa, MJYIIErOo 4Yepe3 MPOBOJHUK, OT HANpPSDKEHUS Ha IMPOBOJHHUKE, MCCIEIOBaHUE
MOCNIEZ0OBATENbHOIO W MapajyIeIbHOTO  COEOUHEHUM  MPOBOJHUKOB):  IJAHUPOBATh
UCCIIeIoBaHMe, COOMpaTh YCTAaHOBKY M BBITIOJIHITH U3MEPEHUs, cIelys PeI0KEeHHOMY IIJIaHy,
(buKcUpoBaTh pe3yibTaThl MOJYYEHHOH 3aBUCUMOCTH B BMJE TaOiuIl M TpadUKOB, JIeNaTh
BBIBO/JIbI [10 PE3YJIbTaTaM MCCIIEJOBAHMS;

. MPOBOJIUTh KOCBEHHbIE H3MepeHHs (U3NYECKUX BeIMYUH (yAeldbHas TEMI0EMKOCTh
BEIIECTBa, COINPOTHUBIEHUE IMPOBOJHUKA, paboTa W MOUIHOCTh 3JEKTPUUECKOTO TOKa):
IUTAHUPOBATh U3MEPEHUsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEIysl MPEII0KEHHON
WHCTPYKIUH, U BBIUUCIISATH 3HAUEHUE BEJINYUHBI;

. coOmolaTh TpaBuUjia TEXHUKH Oe30omacHOCTH Tpu  paboTe ¢ 1abopaTOpHBIM
000opyI0BaHNEM;
o XapaKTepU30BaTh MPUHIINIIBI IEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKHUX YCTPOMCTB

C OHOpOI>'I Ha HUX OIIMCAaHHA (B TOM YHCJIC: CUCTCMa OTOIUICHUA JOMOB, THT'POMCTpP, IapoOBasd



TypOUHa, aMIIepMETP, BOJIBTMETP, CUETUUK FIEKTPHUUECKON SHEPTUH, HJIEKTPOOCBETUTEIHHBIC
puOOpbI, HarpeBaTelIbHbIE AJIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE IPEIOXPAHUTENH,
AJIEKTPOMArHuT, 3JIEKTPOJBUraTellb IIOCTOSHHOIO TOKA), MCIIONb3ys 3HAHUS O CBOWCTBAx
(bu3nuecKkux siBICHUH U He0OXO0qUMble (PU3UUECKHE 3aKOHOMEPHOCTH;

o pacrio3HaBaTh IPOCTbIE TEXHHYECKHE YCTPOWCTBA M HU3MEpPUTENIbHBIE NPUOOPHI IO
CXeMaM U CXEMAaTUYHbIM pPHUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, JIBUraTellb BHYTPEHHErO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbI
NIEKTPUYECKUX LENeld C IOCIEAOBATEIbHBIM U IapaJICIbHBIM COECJUHEHUEM 3JIEMEHTOB,
pasyinyas ycJIoBHblEe 0003HAUEHUS 3JIEMEHTOB IEKTPUUECKUX LETeH;

. NPUBOANUTH TpPHUMEPHl (HAXOMUTh HMHPOPMAIMIO O TPUMEpPax) MPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3MUYECKUX 3HAHUH B ITOBCETHEBHOM JKU3HU Ul oOecriedeHus: 0e30IMacHOCTH
npu oOpallleHMM ¢ NpuOopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPaHEHHs 370pOBbs U
COOJIIOIEHHSI HOPM 3KOJIOIMYECKOI0 IIOBEJICHUS B OKPYKAIOILEH Cpesie;

o OCYILLECTBIATh MOMCK MH(pOpMaAMK (HU3NYECKOTO cozepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HaHUM M MyTEM CpaBHEHUS [JONOJIHUTEIbHBIX HCTOYHUKOB BBLIEIATH
UH(POPMALIKIO, KOTOPas SIBJISETCS IPOTUBOPEUUBON HMIIM MOXKET ObITh HEZJOCTOBEPHOI;

o WCIIOJIb30BaTh IPHU BBINOJIHEHUN YYEOHBIX 3aJaHUil HAy4YHO--TIONMYJSPHYIO JIUTEPATYPY
(GU3UUECKOro cojep)KaHus, CHPaBOYHBbIE MaTepHualibl, pecypchl ceTu VIHTepHeT, BlaleTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HH(OpManuu M3 OJHONW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

o co3/laBaTb COOCTBEHHbIE IIMCbMEHHBIE M KpaTKME YCTHbIe COOOLIeHHs, 0000mas
UH(POPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUYECKOTO COACPIKAHUS, B TOM YHCIIE yOJINIHO
IPEJICTaBIIATh PE3YyNbTaThl MPOEKTHON WM HCCIEN0BATENbCKON JESTENIbHOCTH, NPU 3TOM
IPaMOTHO HCIOJb30BaTh WM3YYEHHBIH MOHATUHHBIN ammapaT Kypca (U3HMKH, CONPOBOXKIATbH
BBICTYIUICHHUE NIPE3CHTALIUEH;

o IPU BBINOJHEHUH YYEOHBIX MPOEKTOB M MCCIEJOBaHUN (U3NYECKUX MPOLECCOB
pacnpenenaTb 00s13aHHOCTH B IPYIIE B COOTBETCTBUU C TIOCTABICHHBIMU 33J]auaMU, CJIETUTh 3a
BBIMIOJTHEHUEM IIJIaHa JEHCTBUM M KOPPEKTUPOBATH €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIN
BKJIaJ] B JIEATENBHOCTh I'PYIIBI, BHICTPaNBAaTh KOMMYHUKATUBHOE B3aMMOJEHCTBHE, MPOSIBIISIA
TOTOBHOCTb pa3periaTtb KOH(OIUKTHI.

K xoHmy oOyueHus B 9 Kjacce INpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh y OOyUaAIOLIUXCS YMEHUI:

. HCIOJIb30BAaTh IMOHSTHSA: CHUCTEMA OTCY€Ta, MaTepualbHas TOYKa, TPAEKTOpHS,
OTHOCHUTEJIbHOCTh MEXaHUUYECKOI'0 JBIKEHUs, nedopmanus (yrnpyras, mjiacTuueckas), TpeHue,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, LEHTP TIKECTH, aOCOIIOTHO
TBEPJOE TENO, IEHTP TSHKECTH TBEPAOIrO Tesa, PaBHOBECHE, MEXaHWYECKHE KoJeOaHUs W
BOJIHBI, 3BYK, MHQpPa3ByK U  YJIbTPa3BYK, OJJIGKTPOMAarHWTHbIE  BOJHBI,  IIKaja
AIIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U JalbHO30PKOCTb, CHEKTPbl HCITYCKaHUS M
HOTJIOIEHMs, anb(da-, 6eTa- 1 raMMa-u3JIydeHus], U30TOIBI, SAepHAs YHEPreTHKA,;

o pa3nuyath SIBICHUS (paBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE JBH)KEHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE TMajJieHHe Tel, pPaBHOMEPHOE
JIBIDKEHUE MO0 OKPYXHOCTH, B3aUMOJCHCTBHE TeN, PEakTHBHOE JBID)KEHHE, KoJiebaTelbHOe
JBIDKEHUE (3aTyXalollMe M BBIHYKICHHbIE KOJIEOAHUs), PE30HAHC, BOJHOBOE [BH)KEHUE,
OTpaK€HHE 3BYKa, HPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPaXKEHHWE M IPEIOMIIEHHE CBETa,
MOJTHOE BHYTPEHHEE OTPaKCHHE CBETa, pa3JIOKEeHHE Oeoro cCBeTa B CIHEKTP M CIOXKEHHE
CHEKTPAJIbHBIX [[BETOB, AMCIIEPCUSI CBETA, €CTECTBEHHAs PaJUOAaKTHMBHOCTh, BO3HHUKHOBEHHE



JMHENYAaTOro CHEKTpAa M3JIY4YEHHs) 10 ONMCAHHMIO MX XapaKTEpHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JJAHHOE (PH3HUECKOE SBJICHUE;

o pacro3HaBaTh IPOSBIECHUE M3YYEHHBIX (U3NYECKHUX SABICHUH B OKpY)KarolleM Mupe (B
TOM 4Hcle (U3MUECKUe SBICHHS B IPHPOJE: NPWIMBBI U OTJIHMBBI, JBUKECHUE IUIAHET
ConHEYHOM CHCTEMbI, PEAKTHUBHOE JBM)KEHUE JKUBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICCHHE, CEMCMHYECKHE BOJIHBI, I[yHaMH, JXO, L[BETa TeJ, ONTHYECKUE
ABJICHUS B MpuUpoJe, OHONOrHyeckoe JAEHCTBHE BHUIUMOIO, YJIbTPa(HOIETOBOIO MU
PEHTTCHOBCKOTO H3JIyUY€HHH, €CTECTBEHHBIH pPaJMOAKTUBHBIA (POH, KOCMHUYECKHUE JyYH,
PaaMOAKTUBHOE U3JIy4YECHUE IIPUPOJHBIX MUHEPAJIOB, IEHCTBUE PAJUOAKTUBHBIX M3JIy4EeHUN Ha
OpraHu3M YeJIOBEeKa), MPU 3TOM MEPEeBOAUTHh NPAKTUYECKYIO 3a/Jady B y4yeOHY0, BBLIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3UUECKUX SBICHUM;

o OIMCHIBATh M3YYECHHBIE CBOWCTBA TeN M (PU3UUECKUE SIBJICHUS, UCIONb3YS (PU3UUECKUe
BEJIMYMHBI (CpeAHsisI M MIHOBEHHAs CKOPOCTh Tejla Ipd HEPABHOMEPHOM JBH)KECHUH,
YCKOpEHHUE, IEPEMELICHHE, IIyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHsA, CUIA YIPYrOCTH, CHJIA
TSKECTH, YCKOpEHHE CBOOOJHOIrO MaJeHUsi, BeC Tejla, HUMIYJIbC Teja, HMMIIYJIbC CHIIBL,
MeXaHu4eckass paboTa M MOIIHOCTb, IOTEHIMAbHAs SHEPrus Teja, IOAHATOrO Haj
IIOBEPXHOCTBIO 3€MJIM, ITOTCHUMAIbHAS 3HEPIUs CKATOM NPYKUHBI, KUHETHYECKass dHEprus,
[I0JIHAs. MEXaHWYecKas dHeprus, Mepuoj U 4YacToTa KoJieOaHWi, JJIMHA BOJHBI, I'POMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTellb MPEJOMJICHUS CPElbl), IPU OMHCAHUU
IPaBUIbHO TPAKTOBATH (PU3NUECKUN CMBICI UCIIOIb3yEeMbIX BEIMYHUH, 0003HAYECHUS U €IUHHIIBI
(U3MUeCKUX BEIMYUH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE AAHHYIO (PU3MUYECKYIO BEIMUYUHY C
JIPYTUMH BETMYUHAMH, CTPOUTH IPa(UKN U3yUSHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITMYNH;

. XapaKTepu30BaTh CBOMCTBA Tel, (pu3MuUecKue SIBIEHUS M MPOLECCH, UCMONb3Ys 3aKOH
COXPAHEHHUsI YHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHHUs, MPHUHIMI CYNEPIO3UINH CUJI, TIPUHIIMII
OTHOCHUTENBHOCTH ['ammies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI
OTPaKEHHUs U IPEIOMIICHUs CBETA, 3aKOHBI COXPAHEHUs 3aps0BOr0 U MACCOBOIO YMCEI IPHU
AJIEPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3aMHCHIBATH €r0
MaTEeMaTU4YeCKOEe BBIPAKECHHUE;

o OOBACHATH (U3NYECKUE TPOIECCH U CBOWCTBA TEJ, B TOM UUCIIE U B KOHTEKCTE CUTYyallui
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUYUHHO--CIIEICTBEHHBIE CBSI3H, CTPOUTh
00BsICHEHHE U3 2—3 JOrMYECKHX ILIaroB C OMOpoi Ha 2—3 M3Yy4EeHHBIX CBOWCTBA (DPU3MUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemare pacu€THeIe 3a/1audl (ONUparoIMecs Ha CUCTEMY U3 2—3 ypaBHEHMM), UCTIOIb3Ys
3aKOHBI U (OPMYIBI, CBS3BIBAIOLINE (PU3MUECKUE BETUYMHBL: HA OCHOBE aHAJIM3a YCIOBHUS
3aJauM 3alKChIBaTh KPAaTKOE YCIOBUE, BBISBIATH HEAOCTAIOIIME WM M30BITOUHBIE JaHHBIE,
BbIOMpATh 3aKOHBI U POPMYJIbI, HEOOXOUMBIE JIsl PELIEHMs], IPOBOAUTDH PACUEThl U OLIEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaYCHHS (PU3NYECKON BETMUHHBI,

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MpU MOMOIIU (HU3UYECKUX METOJIOB,
UCIIONIb3Ysl OIMCAaHHUE HCCIIENOBAHMS, BBIIEIATH IPOBEPSEMOE IMPEAIIONIOKEHUE, OLICHUBATh
[IPaBUJILHOCTh IIOpPsAJIKA IPOBEIEHUsS WCCIECA0BAaHUsA, JENaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJI0IEHUH U OIBITOB;

. MIPOBOJIUTH OMBITHI [0 HAOJIIOICHUIO (PU3UUECKUX SABICHUN WM (PU3MUECKUX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HbrOTOHA, 3aKOHA COXpaHEHHs SHEPrUM, 3aBHCHUMOCTb MEpHOIA
KOJICOAHUH MPYKUHHOTO MasiTHUKA OT MAcChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb
OT aMIUIUTYJbl MajbIX KoJeOaHUH, MPSAMOJIMHEHHOE paclpOCTpaHEHHE CBETa, Pa3JIOKEHUE
0eroro cBeTa B CHEKTP, U3y4EHHE CBOMCTB M300pakeHUs B IUIOCKOM 3€pKajle U CBOMCTB



n300pakeHHsl MpeaMera B coOuparomieil JMH3e, HaOJIOJCHUE CIUIOIIHBIX W JIMHEWYaThIX
CHEKTPOB W3JIYYEHHUsS): CAMOCTOATENBHO COOMpPAaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
000py/IOBaHUs, OMUCHIBATH XOJI OIBITA U €T0 Pe3yIbTaThl, (OPMYIUPOBATH BBIBOJIBL;

o IOPOBOANUTH INPH HEOOXOAWMOCTH CEpPHIO MPSIMBIX H3MEPEHHH, ONIpenessis CcpeaHee
3HAUCHHE HU3MepsAeMoil  BemuuuHBl  ((POKYyCHOE pPAcCTOSIHWE COOMparoumield  JIMH3BI),
000CHOBBIBAThH BHIOOP CIIOc00a M3MepeHus (M3MEPUTEITHLHOTO TPrbopa);

o IPOBOANTH HCCIECJOBAaHHE 3aBHCUMOCTEH (U3MYECKHX BEIWYMH C HCIIOJIB30BAHUEM
IPSMBIX U3MEPEHUH (3aBHCUMOCTh IYTH OT BPEMEHH IPU PAaBHOYCKOPCHHOM JIBW)KCHHH 0e3
HayaJIbHOM CKOpOCTH, Iepuoja KojeOaHWl MaTeMaTHYeCKOr0 MasTHHKA OT JUIMHBI HUTH,
3aBUCHMOCTH YTJIa OTPaKCHHS CBETA OT yIJIa NaJCHHS U yIJla MPEJOMIICHUS OT yria MajeHus):
IUTAHUPOBATh MCCIICIOBAHNE, CAMOCTOSTEILHO COOMPATh YCTAHOBKY, (PMKCHPOBATh PE3YJIbTAaThI
HOJYYCHHOW 3aBUCUMOCTH (PM3MUYCCKUX BEJIMYMH B BHJE TAONHUI] U rpadMKOB, IEIaTh BHIBOIBI
10 pe3yJbTaTaM HUCCIICIOBAHUS;

o NPOBOJANUTh KOCBEHHBIC W3MEpCHUs (U3NYECKUX BEIMYMH (CPEAHss CKOPOCTh U
YCKOpEHHE Teja MpU PaBHOYCKOPEHHOM [IBIDKCHHUH, YCKOpEHHE CBOOOJHOTO TMaJeHHS,
KECTKOCTH MPYKUHBI, KOI(PGHUIMEHT TPEHHsI CKOJILKEHUS, MEXaHH4YeCcKasi padoTa U MOLIHOCTb,
YacTOTa M MEePHOJI KOJICOAHUI MaTEMaTHYECKOTO U NPYXKHHHOTO MAsTHUKOB, ONITUYECKAsl CHJIa
coOMparonield  JIMH3bI, PAAMOAKTHBHBIA  (DOH): TUIAHMPOBATH HM3MEpPEHHs, COOHpaTh
9KCIEPUMEHTAIBHYIO YCTAaHOBKY M  BBIOJNHATH W3MEPEHHS, CIEnysd MPesIOKESHHOU
MHCTPYKIIMHU, BBIYUCIATH 3HAYCHHE BEIMYMHBI M aHAJIM3HPOBATH IMOJYYECHHBIC PE3YIbTAThI C
y4E€TOM 33JaHHOH MOTPEIIHOCTH U3MEPEHHIA;

o coONMoaTh TpaBWiIa TEXHUKA O€30MacHOCTH Tpu  paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;
o pa3nuyaTh OCHOBHBIE MPU3HAKHN U3yYEHHBIX (PU3UYECKUX MOJENel: MaTepuaabHas TOUKa,

a0COIOTHO TBEPJOE TENO, TOYEYHBIM HMCTOYHMK CBETa, Jy4, TOHKas JIMH3a, IUIaHETapHas
MoOJIeIb aTOMa, HYKJIOHHAsi MOJIEIb aTOMHOTO SIpa;

o XapaKTepU30BaTh MPUHIIUIIBI ISHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpOM Ha UX ONUCAHUSA (B TOM 4YHCIE: COUIAOMETpP, NATUUKH MOJOXKEHUS, PACCTOSHUS U
YCKOPEHHUs, pakeTa, 3XOJOT, OYKH, MEpUCKOMN, QoToannapaT, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JT03UMETp, Kamepa BuiibcoHa), MCHONb3ys 3HAHUS O CBOMCTBaX (PU3MUECKUX
ABJIEHUN 1 HEOOXO0IMMbIEe (PU3NUECKHE 3aKOHOMEPHOCTH;

. UCMOJIb30BAaTh CXEMbl U CXEMATHYHbIE PUCYHKM H3YyYCHHBIX TEXHHYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHMYECKUX MPOIECCOB NpPHU pPELIEHUH Y4eOHO--
NPaKTUYECKHX 337a4, ONTHYECKUE CXEMBI JJIsl OCTPOCHUS N300pakeHUi B INIOCKOM 3epKalie U
coOuparoIe JHH3E;

o OPUBOANUTH TpHUMEpHl (HAXOMUTh HMHPOPMAIMI0 O TpPUMEpax) MPaKTHYECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUN B MOBCEJHEBHOM XKHU3HU JJIsi 0OecrieueHus: 0€301MacHOCTH
npu oOpamieHnn ¢ TPUOOpaMU M TEXHUYECKUMH YCTPOHCTBAMH, COXPaHEHHs 370POBbS U
COOIOICHHSI HOPM SKOJIOIMUECKOT0 TIOBEJIEHUS B OKPYKAIOILEH Cpefe;

o OCYIIECTBIATh MOMCK HHpopMmanuu @usmyeckoro coiepxanuss B HTepHere,
CaMOCTOSITENIbHO ~ (OPMYJUpPYS  TOWUCKOBBIM  3ampoC, HAaxOIUTh IYTH  OIpeIeTeHHs
JIOCTOBEPHOCTH TMOJIyYeHHON MH(DOPMAIIUN Ha OCHOBE MMEIOLINXCS 3HAHUN U JTOTIOJTHUTEIBHBIX
UCTOYHUKOB,;

o WCIOJIb30BATh NPU BBIMOJHEHUHM YUEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JHTEpaTypy
¢u3nUecKoro conuepkaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BianeTh



npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HMHGOPMAIMM M3 OJHON 3HAKOBOM
CUCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(pOpMAIMU U3
HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOTO COJCpKAaHUSA, MyOJIMYHO MPEACTABIATH PE3YIbTaThI
IIPOCKTHOM WIJIM MCCIEAOBATEIbCKON JEATEIBHOCTH, IIPU 3TOM TPAaMOTHO HCIIOJIB30BATh
U3y4EHHbI MOHATUIHBIN anmapar u3y4aemMoro pasjiena (U3MKM U COIPOBOXKIAThH
BBICTYIIJICHHUE Mpe3eHTalKel ¢ yu€TOM 0COOEHHOCTEH ayJUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Koau4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbre)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u e€ poJib B IO3HAHUU OKPY:KaI0Lero Mupa
bubmuoreka [IOK
1.1 () - 2
HISHIa - Hayka O TpHpoie https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1.2 ®dusznyeckue BeINYNHbBI 2 1
https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1.3 E 5 2 1
CTECTBEHHOHAYUYHBIN METO]1 TO3HAHUS https://m.edso0.ru/7f416194
Wroro o pazneny 6
Pa3nen 2. [lepBoHayaiibHbIe CBeIEHUSI 0 CTPOEHUH BellecTBa
bubmnoreka IIOK
2.1 C 1
TPOCHIE BEfecTra https://m.edsoo.ru/7f416194
29 JIBU>KeHUE 1 B3aMMO/ICVCTBUE YACTHUI] 5 1 bubmuoreka [{OK
' BELIECTBA https://m.eds00.ru/7f416194
bu6 OK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 h:tlpgz(;jzlézi.ru 176416194
Hroro no pazmeny 5
Pasnen 3. /IBu:keHne U B3aMMOJIeCTBHE TeJl
3.1 MexaHH4ecKOe IBUKEHIE 3 bubmmorexa HOK

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

3.2 n 4 1
HIEPLITL, Macea, THOTHOCTS https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
33 (-una. Buast cin 14 2 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pasznen 4. /laBjienue TBEPABIX TeJl, )KUAKOCTEH H ra3oB
41 Hasnenue. llepenaua naBneHus TBEPAbIMU 3 Bbu6moteka [JOK
' TeJIaMH, )KUIKOCTAMH U Ta3aMu https://m.edsoo0.ru/7f416194
bubnuoreka [{OK
42 Jlapaterue XuaKoCTH > https://m.edso00.ru/7f416194
bubmuoreka [{OK
4.3 Atmoceproe aasaerie 0 https://m.edsoo.ru/7f416194
44 JlelicTBrE XKUIKOCTH U ra3a Ha MOrpyKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Uroro no pazneny 21
Pa3pes S. PaboTa m MOIHOCTB. JHeprust
bubnmorexa LIOK
5.1 Pa6 3 1
aboTa I MOTHHOCTR https://m.edsoo.ru/7f416194
but6mmorexa [IOK
52 Hpocrsre MexarmsMbI > ! https://m.edsoo.ru/7f416194
bubnunorexa LIOK
5.3 M 4 1
CATITCCRAT FHEpTIA https://m.edsoo.ru/7f416194
Hroro no pazmeny 12
PezepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KJIACC

KosunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie | Ilpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
Pazjnen 1. TeruioBble siBJ1eHUS
bubmuoreka [IOK
11 C i 7
TPOCHHE 1 CBOMUTRA BEMleCTsd https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
12 Tennosbie npoueccet 21 . ° https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3nen 2. JnekTpuyecKue U MArHUTHBIE SIBJICHUSI
21 DneKTpruyecKue 3apsibl. 3apsHKEeHHBIE Tena . 1 bubnmnorexa [JOK
' U MX B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
2.2 I1 i i 20 1 7
OCTOSIHHBIN AJIEKTPUUECKUI TOK https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
2. M 1 1.
3 ATHITHBIC ABJCHIA 0 > https://m.edsoo.ru/7f4181ce
but6mmorekxa [IOK
24 IICKTPOMArHHTHAS HHAYKLIKA 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KosunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne n/m pasi Konrpoabnbie | Ilpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
Pazjnen 1. Mexanuyeckue siBJIeHUS
11 MexaHuueckoe JBUKEHHE U CTIOCOOBI €ro 10 1 bubnnorexa [JOK
' ONUCAHUs https://m.edsoo.ru/7f41a4a6
. bubmmnorexa LIOK
12 BaanmoneleTsme 1o 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.3 3 10 3
AROHDT COXPAHEHI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexannveckue KoJie0aHUsSI H BOJIHBI
bu6nmorexa LIOK
2.1 M 0 7 3
CRAHITHACCICHE KONCDAMIA https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
2.2 M . 1
CXAHIHECKHE BOIHbI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DiieKTpOMArHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJTHBI
31 DIEeKTPOMarHuTHOE ToJie U 6 5 bubmmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6

Pa3gen 4. CBeToBbIE AIBJICHUSA
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4.1 3aKOoHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bub6nmmoreka [IOK
4.2 JIuH3BI ¥ oNTHYECKHEe TPUOOPHI 6 3 https://m.edsoo.ru/7fAlada6
bubnunorexa LIOK
4.3 Paznosxenune 6eoro cBera B CEKTP 3 2 https://m.edsoo.ru/7f4lada6
Uroro no pazueny 15
Pa3nen 5. KBanToBble siBJIeHHSA
5.1 Hcnyckanue 1 MOTJIONICHUE CBETa aTOMOM 4 1 buomiorexa LIOK
' 4 B https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
52 CTpocHHe aTOMHOTO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
. A 7 1
5.3 JICPHBIC PEaKITHH https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pazgen 6. [loBTOpUTE1bHO-0000 10N MOTY./Ib
6.1 [ToBTOpEeHue 1 00001IEHNE COIEPKAHNS 9 9 bubmmnoreka HOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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INOYPOYHOE IIJTAHUPOBAHUE
7 KJJACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus

DJIeKTpPOHHbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchl

®uzrka — HayKa o PUPOJIE.
SIBieHus npuposl

dusznueckue sIBICHUS

dusnyeckue BeIMUUHbI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenne
TEeMIEPaTyphl MPU TOMOIIH
YKUJIKOCTHOTO TEPMOMETpPA U
JaTYMKa TeMIepaTypsl"

Metoabl Hay4HOTO MMO3HAHMUS.
Onucanmne QU3NIECKUX SIBICHUH C
HOMOIILIO MOJETIEN

bu6nmorexa LIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD ITOJIETA
HIapUKa, IyIIEHHOTO
TOPU30HTAIILHO, TEM OOJIbLIE, YEM
6osb1e BHICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEIECTBA

bubnunorexa LIOK
https://m.edsoo.ru/ff09fe0a

JIBM>KeHMEe 4acTHIl BEIIECTBA

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoBanue «OMnbITH IO
HAOIIOIEHUIO TETIOBOTO
paciIupeHus Ta30B»

10

Al"pel"aTHBIe COCTOsIHHA BCIICCTBA

11

OCoOEeHHOCTH arperaTHbIX

bubnunorexa [JOK



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

cocTosIHUM Boabl. O00OIEHHUE 110
pazneny «llepBoHayanbHbIE
CBEJICHHUS O CTPOCHHH BEIIECTBAY

https://m.edsoo.ru/ff0a0378

MexaHndeckoe JBHXKCHUC.

bu6nmoreka [IOK
12 PaBHOMEpHOE 1 HEPABHOMEPHOE https://m.edsoo.ru/ff0a05c6
JBH)KCHUEC — .
bubnunorexa LIOK
13 CkopocTb. ENUHUIBI CKOPOCTH https://m.edsoo.ru/ff0a079¢
bubmuoreka [{OK
14 Pacuer myTH u BpEMCHH JIBIKCHHA https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — mepa bubanorexa [JOK
WUHEPTHOCTH TEJl https://m.edsoo.ru/ff0a0c10
InotHOCTH BemecTBa. Pacuer
16 Macchl 1 00beMa Tela 1Mo ero ];;16.11.1;1/?;61;& HOrK/f-fo of
ITOTHOCTH ps: .e0ds00.ru avree
JlaGopaTopHas pabora
17 «Onpesenenue MNIOTHOCTH TBEPIOTO
Tena»
18 Pemenne 3amad mo reme bubmmoteka IIOK
"ITnoTHOCTH BelecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuUCTHKA
19 B3auMoaercTBuA Tei1. Cuia
ynpyroctu. 3akoH ['yka
JlaGopatopHas pabota «M13yueHnue
20 3aBHCHMOCTH PACTSHKCHHS
(medopmarivn) MpyKUHBI OT
MIPUIIOKEHHON CHIIBI»
21 [[IBnenue TsroTenus. Cua
TSKECTH
CBs13b M@Ky CUJION TSKECTH U
22 Maccoit Tena?]Bec Tena. Permenue ];3611.1;1/%&? HOrK/fan 1778
3aga4 oo reMe "Cuna Tsoxectu" ps.//m.€dso0.ru
23 Cuna TsKeCTH Ha IPYTUX IUIaHEeTax. bubnuorexa [JOK

PuU3nYeCKuE XapaKTEPUCTUKU

https://m.edsoo.ru/ff0a1502



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
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

IJIaHET

bu6nmmoreka [IOK
24 Msmepenne cuit. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bub6nmoreka [IOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0a1778
CrnoxXeHHe ABYX CHII,
26 HaHpaBJ‘IeHIi[BIZ(XHO OJIHOH TIPSIMOIA. buGnuorexa LIOK
o https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIASA CHIT
5 Pemenne 3aga4 mo reme
! "PaBHonelicTBytomast cui"
9 Cwuiia Tpenus u e€ Buasl. TpeHue B bubmmoreka [JOK
8 HPUPOJIE U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabora «13ydyenue
3aBUCHUMOCTH CHUJIBI TPEHUS
29 CKOJIb)KCHUS OT CI/IJ'ILIp JABJICHUS U Bubmorexa HOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
ITIOBEPXHOCTEWN
30 PemeHI/IeV 3a7ia1 Ha Onpe/ieNenue
PaBHOJICHCTBYFOIICH CHITBI
Pemenue 3anau mo temam: «Bec
31 Tena», «I'papuueckoe n300paxxeHue bubmmnoreka HOK
cuiy, «CHb, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUI»
KonTponbhas paboTa 1o remam:
«MexaHN4ecKoe JIBIKEHUE,
32 «Macca, III0THOCTEY, «Bec Tenay,
«['padprueckoe n300paskeHUE CUIT»,
«Cunb»
Hasnenue. CriocoObl yMEHBIIEHUS U bubnuotexa [JOK
33 YBEJMUYCHUS JIaBIICHUSI https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 ;[I[aBneHm rasa ot o0néma bubnnorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TeMITepaTyphl
35 [Tepenaua naBneHust TBEPABIMU bubnmoreka [JOK



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
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

TEJIAMHM, KUIKOCTSIMH M Ta3aMHu.
3akoH [lackansa

https://m.edsoo.ru/ff0a25b0

JlaBiieHUE B KUIKOCTH U rase,

36 BBEI3BAHHOE JIEUCTBUEM CHUJIBI Bubnnorexa [JOK
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenwne 3agau mo teme «JlaBieHue bu6nmoreka [IOK
B JKUJIKOCTH M ra3e. 3akoH [lackassi» https://m.edsoo.ru/ff0a2826
bubnunorexa LIOK
38 Coobmaromecs cocys! https://m.edsoo.ru/ff0a2970
39 [MuapaBnuyeckuii mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
Manowmetpsi. [TopuineBoit
40 JKUJKOCTHBIN HacoC
41 ATtmocdepa 3emin 1 IPUYUHEI €€ Bbu6moreka [JOK
CYIIIECTBOBAHHMSI https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmMocdepHoe bubnnorexa [JOK
JIaBIICHNE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOro bubmmnoreka HOK
nasyienusi. OnsiT Topprueu https://m.edsoo.ru/ff0a2da8
44| ramnernis of scoret st ypostcs buGaorea LIOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoua. AtmochepHoe bubmuoteka [IOK
JIABJICHUE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agayq mo reme "
46 A n
T™MOC(hepHOe AaBICHHE
HCTBUE )KUJIKOCTH ¥ ra3a H
47 illgr;yxce;HoeﬂB (1){(1:/1)( Tengga ) bubmorexa HOK
' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnas pabora
48 «OmnpeneneHne BpITATKUBAIOLIEH bubnunorexa LIOK

CHUJIbI, ICMCTBYIOINICH Ha TETO,
MOTPY>KEHHOE B KUJIKOCTh)

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a25b0
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https://m.edsoo.ru/ff0a2826
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https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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JlaGopatopHas paboTa 1o Teme
«MccnenoBanue 3aBUCHMOCTH Beca

49 Teja B BOJIE OT 00bEMA 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B )KHIKOCTh YaCTH
Telay
bu6nmoreka [IOK
50 Ilnapanwe rex https://m.edsoo.ru/ff0a3a96
JlaboparopHas paboTa
"KoncTpyrnpoBanue apeomeTpa Wi
o1 KOHCTPYMPOBAHUE JIOJIKU U 1
orpeniesieHue eé
rpy3onogbéMHoCTH"
Pemienne 3aga4 mo reMam:
52 «IInaBanue cynos. Bbu6mmoteka [JOK
BosnyxoruaBanuey, «J/laBnenue https://m.edsoo.ru/ff0a3654
TBEPJBIX TEN, KUIKOCTEH U Ta30BY»
KonTponbhas pabota no reme
53 «/laBneHne TBepabIX TET,
JKUJIKOCTEH B Ta30B»
bu6nmorexa LIOK
54 Mexanyraecxas pabora https://m.edsoo.ru/ff0a3f82
55 MomaocTs. EqUHUIBEI MOIITHOCTH Eggg?,?;?i C])_E)(.)rlIJ</f'an3f82
VYpoxk-uccnenopanue "Pacuér
56 MOIIHOCTH, Pa3BUBAEMOM IpU 1
HoabLEME 10 JecTHHIE"
57 IIpocTtbie MmexaHu3Mbl. Peruar.
PaBHOBecue cuil Ha peryare
Preryaru B TexHUKe, OBITY U
58 npupoze. JJaboparopnas padbota 05 bu6muoreka [JOK
«HccnenoBanue ycnoBuit ' https://m.edsoo.ru/ff0a478e
paBHOBECHS pblyara
59 Pentenue 3amau no teme «Y CIOBUS but6mmoreka [IOK

PAaBHOBCCHUS pbIUara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Koaddunment monesnoro aeicTBust
Mexanusma. JlaboparopHas pabora
«M3mepenne KIIJI HaknoHHOU
MJIOCKOCTHY

60

0.5

Pemrenne 3agau mo teme "Pabora,

61 MortHocTh, KIT/"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4c48

MexaHnyeckas SHEeprusi.
62 Kunerndeckas v NOTCHIMAIbHAS
JHEPIHUs

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4252

3aK0H COXpaHEHUSI MEXaHHUYECKOM
SHEPIrUU

63

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

YPOK-IKCIIEpUMEHT 110 TEME
"DKCIIepUMEHTAIbHOE ONPEIETICHUE
W3MEHEHUSI KHHETHYECKOU U
MOTEHLUATBHON PHEPTHH MTPU
CKAaTBIBAHUH TE€JIa TI0 HAKJIOHHOU
MJI0CKOCTH"

64

KonTponbHnas pabora no teme

65
«PaboTa ¥ MOIIHOCTh. DHEPTUSD)

Peseprubrit ypok. Pabora ¢
66 TEKCTaMH 110 TeMe "MexaHnyeckoe
IBHKeHHne"

bubmnoreka IIOK
https://m.edsoo.ru/ff0adee6

PeseprHrlit ypok. Padora ¢
67 TekcTtamu 1o Teme "'JlaBiaeHue
TBEPJBIX TEN, KUIKOCTEN U ra3oB"

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

PesepBHriit ypok. Pabora ¢
68 Tekctamu 1o Teme "Pabora.
MoiHOoCTb. DHEprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



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

8 KJIACC

Koaun4yecTBO 4acoB

JJIeKTPOHHBbIE HM(POBbLIE

Ne Tema ypoka K 1| HAata o0pa3oBaTe/bHbIE
/i yp Beero OHTPOJIbHBIE PAKTHYECKHE | ouyopyg p
padoThbI padoTbI pecypchl
OCHOBHBIE TIOJ0XKEHUS
1 MOJIEKYJIIPHO-KMHETHYECKON 1 bubnuoreka [JOK
TEOPHH U MX OIBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYII 1
e B LOK
p https://m.edsoo.ru/ff0a540e
BEILIECTBA
OObsicHEHHE CBOWCTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSTHUH BEIIECTBAa HA OCHOBE 1
HOJIOKEHUH MOJIEKYIISIPHO-
KHHETHYECKOU TEOpUHn
5 Kpucrannnueckue u amopgHbie 1 bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
5 CMaunBaHue U KanWIISIPHOCTD. 1 bubmuoreka [IOK
[ToBepXHOCTHOE HATSKEHNE https://m.edsoo.ru/ff0a5530
7 T 1 bubnuotexa [JOK
CIITTOBOC PACILIMPEHHC H CKaTHE https://m.edso0.ru/ff0a5a26
Temneparypa. CBs3b TeMnepaTypsl
8 CO CKOPOCTBIO TEIIJIOBOTO JIBHKCHHS 1
JaCTHI]
9 Buyrpennss sueprusi. CriocoObl 1 bu6muoreka [JOK
U3MEHEeHHs BHYTPEHHEH sHeprun https://m.edsoo.ru/ff0a5c60
bubnunoreka LIOK
10 Brzer Tenonepenasu ! https://m.edsoo.ru/ff0a6412
11 VYpoxk-koupepennus "IlpakTrueckoe 1 1 bubnuorexa [JOK



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

HUCIOJIL30BaHUE TEIUIOBBIX CBOMCTB
BEILIECTB U MAaTEPHUAJIOB B LIEIAX
sHeprocoepexxeHus"

https://m.edsoo.ru/ff0a65c0

KomnnuectBo TemnoTel. Y AeabHas

bubnunorexa LIOK

12 TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHEHUE TEIIOBOTO OaslaHca.
13 TSHJ‘IOO6M€H U TEIIOBOE bubmaorexa IIOK
https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
JlaGopaTtopHnast pabota
14 "UccneqoBaHue sIBJICHUS bu6nmorexa LIOK
TEIJI000MEHa NP CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U ropsideit BObI"
Pacuer konngecTBa TEIIOTHI,
15 HEO0OXOAMMOTrO JIJIsl HarpeBaHUS
TeNa U BBIIETSEMOr0 UM MIPH
OXJIAXKICHUHN
JlaGopaTtopHnas pabora
16 "Onpenenenue yaenbHOU bubmorexa OK
" https://m.edsoo.ru/ff0aébb0
TETJIOEMKOCTH BEIIECTBA
17 DHeprus TOIIMBa. Y IeiabHas bubnnorexa [JOK
TEIJIOTa CrOPaHHUs https://m.edsoo.ru/ff0a7b5a
ILnaBnenue n oTBEpICBaHNE
18 KPUCTAITTIECKHIX I;i:ln. YaenvHas bubmorexa ITOK
https://m.edsoo.ru/ff0a71d2
TETJIOTA TJIABJICHUS
19 ?Sg?)g;zzgiilz I:})/?166?1?11101‘/’1 TETUTOTHI Bubmmorexa [IOK
o https://m.edsoo.ru/ff0a72fe
TUTABJICHUS JIbJA
20 [TapooOpazoBaHue U KOHIEHCALINS. bu6muoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y genbnas temiora BuGmorexa LIOK
21 napooOpa3oBaHUs U KOHJCHCAIUH.

3aBUCHUMOCTh TeMIIepaTyphbl

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
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KHIICHUS OT aTMOC(HEpPHOTo
JIaBJICHUS

22

Bnaxuocts Bo3ayxa. JlTabopaTopHas
pabora "Onpenenenue
OTHOCHUTEIIbHOU BIAXKHOCTH

BO3ayXa"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3anau Ha onpeneneHue
BII&YKHOCTH BO3/yXa

24

[TpuHIMTIBL PaOOTHI TETIIOBBIX
nsurareneif. [laposas TypOuHa.
JlBurarenb BHyTPEHHETO CrOpaHus

25

KII/I TenmoBoro aBurartess.
TerutoBble ABUTATENN U 3aIUTa
OKPY’KaroIlel cpe/ibl

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAaHCHUS U IPCBPAILICHUA
SHEPTrHU B TCIUIOBBIX MPOLECCax

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe "TennoBble sIBICHUS.
W3meHeHue arperaTHbix COCTOSTHUM
BeriecTna"”

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHnas pabora no teme
"TennoBrle sBIeHNA. I3MeHeHNE
arperaTHbIX COCTOSTHUM BelecTBa"

bubnuoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

SJ'ICKTpI/IBaI_[I/ISI TCII. I[Ba poaa
SJICKTPUYCCKUX 3apsa10B

30

Ypok-uccnenoBasue
"DekTpHU3anus TEN NHAYKIUEH U
IIPY CONPUKOCHOBEHUH "

31

B3anmopeiicTBre 3apsyKEHHBIX TEll.
3akon Kynona

bubnunoreka LIOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUYECKOE TOJIE.
HanpsokeHHOCTB JIEKTPUYECKOTrO

bubnunoreka LIOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

nosist. [IpuHnmn cynepnosunuu
JNEKTPUYECKUX MOJIEH

Hocurenn SJICKTPHUYCCKUX 3apsAd0B.

33 OneMeHTapHbIi 3apsaa. CTpoeHue
aToma

34 [IpoBOHUKYN U TUAIEKTPUKHU. 3aKOH bu6nmoreka [IOK
COXpaHCHHMSI DIICKTPHUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pewenne 3a1au Ha npuMeHeHue Bbu6mmoteka [JOK
CBOMCTB 2JIEKTPUYECKUX 3aPAI0B https://m.edsoo.ru/ff0a90cc

JEKTPUUECKUN TOK, YCIIOBUS €T0
36 CaymeC”Pi“BOBaHI/I}I. I/IC”,[(})]‘IHI/IKI/I Bubmuorexa HOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUIECKOTO TOKA
37 JleficTBUSI SJICKTPUUECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue

38 AIEKTPUYECKOTO OIS Ha 1
MIPOBOJIHUKY U TUDJIEKTPUKH"

DIIeKTPUUYECKHUH TOK B METAILIaX, bubmuoreka [IOK

39 JKUAKOCTAX U rasax https://m.edsoo.ru/ff0a9838

40 DnekTpuueckas 1Uemnb 1 e
COCTaBHBIE YACTH
Cuna toka. JJabopaTtopHas pabota

41 "U3mepenue u pelz"ynnli)OBaEHe 0.5 bubmorexa I[IOK

" https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DIIEKTPUYECKOE HAIPSKEHNUE.

42 Bonbr™merp. JlaGopaTtopHas paboTa 05 bubmuorexa [IOK
"M3MepeHne U peryJupoBaHue ' https://m.edsoo.ru/ff0a9e14
HarpsokeHus"

ConpoTuBieHNE MPOBOTHUKA.
43 yI[eJI'I)BHOG COHpOTI/II)BJ'IeIiIII/Ie bubinorexa HOK
https://m.edsoo.ru/ff0aa738
BEIIIeCTBA
44 JlaGopaTtopHnas pabora 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
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"3aBUCUMOCTB JIEKTPUUECKOIO
COIPOTUBIICHUS IPOBOJHUKA OT €T0
JUIMHBI, TUTOIIA/IA TIOTIEPEYHOTO
ceyeHus U marepuana”

https://m.edsoo.ru/ff0aa738

3aBUCUMOCTH CHJIBI TOKA OT

bu6nmoreka [IOK

45 HAIPSLKCHHA. 3akoH OMa Ju1s https://m.edsoo.ru/ff0aa44a
ydacTKa LHenu
JlaGopaTtopHnas pabora
o | Do aminorn B LOK
’ ’ https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS PE3UCTOPA U
HaIpsHKEHUs Ha pe3ucTtope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS TIPOBOIHHUKOB
JlaGopaTtopHnas pabora "[IpoBepka
48 IIpaBUJjIa CIIOKEHUS HAIIPSKCHUN bubmmnoreka HOK
IIPY TIOCJIEI0BATEILHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlaGopatopHas pabota "[IpoBepka
49 IpaBuJia JJisl CUIIBI TOKA IIPU bubmuoreka [IOK
napauIeIbHOM COeTUHEHUH https://m.edsoo.ru/ff0aadle
pe3ucTopon"
Pemenue 3aga4 Ha npUMEHEHUE
50 3aKOHa OMaHanﬂ paSJlI)I/I‘-IHOI‘O bubnmorexa LIOK
https://m.edsoo.ru/ffOaaf8a
COEIMHEHUS IPOBOIHUKOB
SL | snexrpussexora rora, 3akon butmorexa LIOK
' https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
52 PS?IBEZZiEii; 22?3%111 Y MOIITHOCTH bubmorexa IIOK
. https://m.edsoo.ru/ff0ab3e0
AJIEKTPUYECKOTO TOKA
53 DNIEKTPUUYECKHE LIETTH U bubmmoreka [JOK

HOTPEOUTENH AIIEKTPUIECKON

https://m.edsoo.ru/ff0ab660



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
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIEKTPUUYECKUE 3apsi/Ibl.

54 3apsoKEeHHBIE TEIa U UX Bubmorexa LIOK
P o . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBusA. [10CTOIHHBII
ANEKTPUUECKUH TOK"
KonTponbHas padbora no reme
"DIeKTpUUECKHUE 3apAabl.
55 3a SDKGI})IHI)IG Tea Hpﬂil Bubmzorexa HOK
P N N https://m.edsoo.ru/ff0abea8
B3auMoaercTBus. [10CTOIHHBII
ANEKTPUIECKUHN TOK"
56 ITocTostIHHBIE MATHUTEI, X
B3aUMOJICUCTBUE
57 VYpok-uccnenosanue "M3yuenue 1 bubmmoreka [JOK
MOJIEH TOCTOSHHBIX MATHUTORB" https://m.edsoo.ru/ff0ac3d0
MarautHoe nmojie. MargauTtHoe 1moJie
58 3eMiIH U €ro 3HaUEeHUE UTS KU3HU Bubmaorexa LIOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneIT OpcTena. MarHuTHOE TIONE
59 aneKTpHEecxiro Toka MaruuTtHoe Bubmiorexa LIOK
https://m.edsoo.ru/ff0acld2
MoJIe KaTyIIKHA C TOKOM
[IpumeHeHne HMEKTPOMArHuToOB B
texuuke. Jlaboparopnas pabora bubnmnoreka [JOK
60 " % 0.5 .
W3yuenne neiicTBUSI MAarHUTHOTO https://m.edsoo.ru/ff0ac74a
OJIS1 HAa MTPOBOJHUK C TOKOM"
DIEeKTPOABUTATEINb MIOCTOSTHHOTO
Toka. Ucrmons3oBanue
DIIEKTPOABUTATENIENH B TEXHUUECKAX
por bubnuoteka [JOK
61 YCTPOMCTBAX M HAa TPAHCIIOPTE.

JlaboparopHas pabota
"KoHcTpyHnpoBaHue U U3y4eHue
paboThl a1eKTpoaBUTaTens"”

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

62

Onbitel @apazes. 3akoH
3JIEKTPOMArHUTHON MHYKIUH.
[IpaBuiio Jlenna

63

Onekrporerepatop. CriocoObt
MOJTYYEHUST DIIEKTPUICCKON
SHEPruu. DIEKTPOCTAHIINU HA
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPrUU

64

[ToaroToBka K KOHTPOJIBHOM padboTe
1o TeMe "DIeKTpUUecKue u
MAarduTHbIE IBiIcHUSA"

65

KonTtponpsHas pabora o Teme
"DJIeKTpUUECKUE U MATHUTHbIE
SABJICHUS"

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

66

PesepHsbiit ypok. Pabora ¢
TekcTaMu 1o TeMe "TermoBsie
siBjIeHus"

bubmmoteka IIOK
https://m.edsoo.ru/ff0acche

67

PeseprHrlit ypok. Pabora ¢
TekcTamu 1o Teme "llocTosHHBIN
AIIEKTpUYECKUH TOK"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acdc6

68

PeseprHrlit ypok. Padora ¢
TEKCTaMH 110 TeMe "MarduTHEIE
sBiieHUA"

OBLIEE KOJIMYECTBO HACOB I1IO
[TPOI'PAMME

68

145
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https://m.edsoo.ru/ff0acdc6

9 KUIACC

Koaun4yecTBO 4acoB

JJeKTpoHHbIE LM (POBbLIE

Ne Tema ypoka K I Hata o0pa3oBaTe/bHbIe
. yp Beero OHTPOJIbHBIE PAKTHYECKHE | uyopyg p
padoTbI padoThbI pecypcbl

1 MexaHuueckoe JBUKECHHE. 1
MartepuanbHas TOUKa

5 Cucrema otcuera. OTHOCUTENHHOCTD 1 bubnuorexa [JOK
MEXAHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsAMOJIMHEITHOE 1 bubnnoreka [JOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIMHENHOE

4 nekenue. CpeHsst © MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHEtHOE paBHOYCKOPEHHOE 1 bubnnorexa [HOK
JIBIDKEHHUE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSIMOIMHEWNHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'padux ckopocTu
JlabopaTtopHas pabota "OmnpeneneHue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JIBU)KEHHH TI0 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH"

8 CBoOomHoe nagenne teil. OIbITH 1
lanunes
PaBHOMeEpHOE nBMXKEHUE IO

9 OoKpyxHOCTH. [lepuon u yacrora 1 bubnmoreka [JOK
obparnienus. JIunelinas u yrioBast https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 [leHTpOCTpEMHUTENBHOE YCKOPEHHE 1

11 IlepBeiit 3akoH HeroToHA. BexTop 1 bubnuoreka [IOK



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

CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHA. bubmumoreka [IOK
PaBHOzelcTBYOIIAsK cHta https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubmuorexa [JOK
CyIeprosuius CHil https://m.edsoo.ru/ff0ae982
14 Pewrenne 3a1ad Ha npuMeHeHne bubmumoreka [IOK
3akoHOB HploTOHA https://m.edsoo.ru/ffOaeb6c
bubmuorexa [JOK
15 Cua ynpyroctu. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anad no reme «Cuiia
YIIPYTOCTH
17 Jlabopatopnas pabota «Ompenenenue bubnnorexa [HOK
KECTKOCTH MIPYKHHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Crna Tpenms https://m.edsoo.ru/ff0af738
19 Pemenue 3amaua mo teme «Crta bu6mmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 JlaGoparopHas padora "Onpenenenue bubnnoreka [JOK
KOd(pHIIMEHTA TPEHUS CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
g | e no e Suoms B 1O
"o YHPYTOCTH. https://m.edsoo.ru/ff0afb8e
TpEHUS
C
| o e Busmorea 101
' https://m.edsoo.ru/ff0af044
MaJCHUS
VYpok-koHpepenuus "J{BuxeHue ten
23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conmueunas cuctema). ['amaktuku"
Pemenwne 3anaq nmo reme "Cuna Bu6morexa LIOK
24 TSOKECTH U 3aKOH BCEMUPHOTO

TATOTEHUI"

https://m.edsoo.ru/ff0af5f8



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
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IIepBas kocMHU4eCKask CKOPOCTb.

bubmuorexa [JOK

25 HeBecomocTs 1 mieperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepUaIbHONW TOYKHU.

26 AOGCOIFOTHO TBEPIOE TEIIO. bu6mmoreka [IOK
PaBHOBecue TBEpIOTO TENa C https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpallleHUs

27 Mowment cuibl. LlenTp TsxecTu

28 Permrenue 3amau no reme "MoMEHT bu6mmoreka [IOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[loaroroBka Kk KOHTPOJIbHOHN padboTe

29 1o );[eMe "MeXaHHHEI()ZKOG IIBI/I)II)(GHI/IC. bubmmorexa [IOK
B o " https://m.edsoo.ru/ff0b0408

3aMMOJICHCTBHE TE

0 Meammaccxoe e, ubmiorera LIOK
B . " ) https://m.edsoo.ru/ff0b06ec

3aUMOJIEMCTBHE TEI
Nmnynsc Tena. UMnynbe cuibl.

31 3aKOH COXpaHEHMs UMITYJIbCA. bubnuoreka [IOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3auMo/ieiicTBHE

32 Pemenne 3amad no teme "3akoH bu6mmoreka [JOK
COXpaHEHHsI UMITyJIbca" https://m.edsoo.ru/ff0b096¢c

33 VYpok-koupepenius "PeakTuBHOE
JBUKECHHE B IPUPOJIE U TEXHUKE"

34 Mexanunueckasi paboTa 1 MOIIIHOCTh ﬁﬁsﬁ?/ﬁeﬁc%%/fmbo 284

35 PabGora critbl TSDKECTH, CHITBI bu6mmorexa [IOK
YIPYTOCTH U CHJIBI TPEHHS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota «Onpenenenue

36 paboThI CHITBI TPEHUS TIPH

PaBHOMCPHOM ABHMIXXCHUU TEJIA 110
FOpHSOHTEUIBHOfI MMOBCPXHOCTU»



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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CBs3b 9HEprUH U pabOTHI.

37 I
OTEHLMaIbHAs SHEPTUs
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KAHETUYECKOU SHEPIHU https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHUs SHEPTUU B
39 MEXaHHUKE
40 JlabGopaTtopHas padota «13yueHue bubmuorexa [JOK
3aKOHA COXPAHEHHUS SHEPIHH» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBUKEHNE U €TI0 bu6mmoreka [IOK
XapaKTEePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromme KojeOaHusl. bubnmnoreka [JOK
BeinyxaeHnbie konebanust. Pe3onanc https://m.edsoo.ru/ff0b20f0
MareMaTryeckuii U IPYKUHHBII
43 MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTb
44 neppnoz[a K0§e6aHHI7I OT JK€CTKOCTH Eubmorexa IIOK
https://m.edsoo.ru/ff0b197a
MPYXUHBI U MacChl Tpy3a»
45 [IpeBpariieHre YHEPTUU IPU
MEXaHHYECKUX KOJICOAHUSIX
o | o oo Onpercie B LOK
https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasiTHUKA)
JlaGopatopnas pabota «IIpoBepka
47 HE3aBHCUMOCTH MEPUOJIa KOJICOaHHI bubnmoreka [JOK
rpy3a, MOJIBEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MAaccChl Tpy3a»
Mexanunveckue BoHbI. CBOWCTBA
48 MeXaHH4YeCKUX BOJH. [IpoionbHbIe 1 bubmorexa LIOK
https://m.edsoo.ru/ffOb21fe
TTOTICPEYHBIE BOJTHBI
Ypok-koH(pepenus "MexaHu4eckue
49 BOJIHBI B TBEPIOM TEJIE.

CelicMuuecKue BOJIHBI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

o1

Ypok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'pomMKOCTb 3ByKa U BbICOTa TOHA.
AKYCTUYECKUI PE30HAHC

53

Ypok-koH(pepeHus "YIbTpa3ByK U
uH(}pa3ByK B IpUpOJIe U TeXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannyeckue KoaeOaHust 1 BOJHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

KonrponsHast pabora o reme
"3akoHbI cOXpaHeHUsl. MexaHndeckue
KoJieOaHus U BOJIHBI"

56

QHGKTpOMaFHI/ITHOC ITOJIC.
QHGKTpOMaFHI/ITHHC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

58

Ypok-koudhepennus "llkana
AJEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue 351eKTpOMarHUTHRIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-uccnenosanue "M3yuenue
CBOWCTB AJIGKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2c6c

60

Pemenue 3agau Ha onpeneneHue
YaCTOThI U JJIMHBI JJIEKTPOMAarHUTHOU
BOJIHBI

61

DneKTpoMarHuTHasi IpUpoaa CBeTa.
Ckopoctb cBeTa. BoHOBbIE cBOMCTBA
cBeTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

Hcrounuku ceera. [Ipamonuneiinoe

62 pacrpocTpaHeHue CBeTa. 3aTMEHUS Eubmorexa LIOK
Counnnia u JIyHbt https://m.edsoo.ru/ff0b3658
VH
3aKoH OTpakKeHUs CBETA. 3epKaJa.
63 PemeHHepsa):[aq Ha HpI/IMeHEIT)HI/Ie Eubmorexa LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHUS CBETa
64 IIpenomiienue cBeta. 3aKoH bubmumoreka [IOK
MPEIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
65 cBeTa. Mcnoap30BaHue MOJIHOIO bubmuoreka [JOK
BHYTPEHHETO OTPAYKCHUS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIAX
Jlaboparopnas pabora
"UccnenoBanue 3aBUCUMOCTH YIJIa
66 MIPEJIOMJICHUS CBETOBOIO JIyya OT
yria najieHus Ha rpaHulle "BO31yX-
crexio""
VYpok-koupepenius "Mcnonbp3zoBanue
MOJIHOTO BHYTPEHHETO OTPAKEHHUS:
67 CBETOBO/IbI, ONITUKOBOJIOKOHHASI
CBsI3b"
68 JIunzel. OnTryeckas cuja JMH3bI ﬁgsglfrﬁ_eezzggrﬁffomfz c
69 [TocTpoeHre N300paKCHHIA B JTMH3aX bubmmorexa LOK
https://m.edsoo.ru/ff0b444a
10| Gonyenors peceromns 1 onmameco afmorexa LIOK
N " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOTIEH JTUH3BI
71 VYpoxk-koHpepenuus "OnTuueckue bubnuorexa [IOK
JIMH30BbIe TPUOOpH" https://m.edsoo.ru/ffOcOa7e
79 I'ma3 xak onTHyeckas cucrema. bu6mmorexa [IOK

3penue

https://m.edsoo.ru/ff0b4684
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https://m.edsoo.ru/ff0b3f2c
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https://m.edsoo.ru/ff0c0a7e
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Ypok-koHpepenrus "eexTo

73 n
3penusi. Kak coxpanuts 3peHue
Pasnoxxenue 6emoro cBera B CIIEKTP.

74 Omnsitel HetoToHa. CriokeHHE bubmuorexa [JOK
CIIEKTPAJIbHBIX LBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTopHas padota "OMBITHI 11O

| Bt Seoro aemn ey B LOK

https://m.edsoo.ru/ffOcOe2a
WX HaOJIFOJICHUU Yepe3 I[BETOBBIC
¢bubTper”
VYpok-nipaktukym "BonHoBbie

76 CBOMCTBA CBETA: AUCIIEPCHUS,
uHTepdepeHms u qudpaxus"

77 Omnsitel Pe3epdopaa u mmanerapuas bubnuorexa [JOK
MOJIENb aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctrynatel bopa. Monens atoma
bopa
Hcnyckanue 1 IOTJIOIIEHUE CBETa

79 aTin\Z(fM. KBeaHTH(? ﬂgf:ﬁq;;ee Eubmorexa IIOK

https://m.edsoo.ru/ffO0cl44c
CHEKTPHI

80 Ypoxk-nipaktukym "Habmtonenue bubnmnorexa [JOK
CIIEKTPOB UCITyCKaHuUs" https://m.edsoo.ru/ff0c1550

81 PannoakTHBHOCTE U €€ BUIBI bubmorexa LIOK

https://m.edsoo.ru/ff0c1672

82 CtpoeHne aTOMHOTrO sipa. bubmuotexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIE IPEBPALLICHMUS. bubnuorexa [IOK
N3oTons! https://m.edsoo.ru/ff0clald

84 Pemtenue 3amad mo teme: bu6nmoreka [JOK

"PagnoakTrBHBIE TPEBpaALICHUS "

https://m.edsoo.ru/ff0clb4a
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85

[lepuon nmonypacmnazna

Ypok-koHpepennus "PagnoakTuBHbIC

bu6mmoreka [IOK

86 I/ISJIY‘IGHKISI B IIPUPOJIE, MEMIIUHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
S nepHble peakuuu. 3aKOHBI

87 C()I[X[E)aHCHEH SaESI,I[OBOFO 1 MacCOBOTO bubmoreka LOK

https://m.edsoo.ru/ff0c1c58
qucen

88 DHeprus cBA3U aTOMHBIX saep. CBs3b bubnnoreka [JOK
MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a
Pemenue 3anau no teme "Snepusie

89 peakuun"

90 Peakuuu cuHTE3a M JEeNECHUS SIAEP. bu6mmoreka [IOK
Wcrounnku suepriuu ConHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koupepenus "SAnepuas

91 sHepreTuka. JlencTus
PaaOaKTUBHBIX U3JTy4YEHUN Ha
YKUBBIE OpraHU3MBbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe

92 1o teme "DNEeKTPOMarHuTHOE MoJIe. bubnuoreka [IOK
DNEeKTPOMAarHUTHBIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIe sBieHus"

KonTponbHas pabota no teme

93 "DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBsie siBIeHUS"
[ToBTOpenue, 0600IICHNE.

94 HaGOpETopH;,Ie pa6H;TLI 10 Kypcy bubmorexa HOK
" . N https://m.edsoo.ru/ff0c245a

BzaumoperictBue Ten
[ToBTOpenue, o6o0menue. Pemenue
95 pacquII){Hx 1/1’ Ka‘{eCI:BCHHBIX 3a/1a4 1o bubmorexa LIOK
" " https://m.edsoo.ru/ff0c2572
teme "TernoBsie Mpoueccsl
96 [ToBTOpenue, o600meHNE. Pemenne bu6mmorexa [IOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
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pacyYeTHBIX M KAYECTBEHHBIX 3a/1a4 110
teme "KIIJ] TermioBeIx aBuraTeaei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenue

97 pacyeTHBIX M KAYECTBEHHBIX 3a/1a4 110 1 Eubmorexa IOK
" " https://m.edsoo.ru/ff0c2b30
teme "KII/I anexkTpoycTaHOBOK
08 | lxGopsmopnmse puomss o K3po i ) Buborexa LIOK
e patop P " ey https://m.edsoo.ru/ff0c2c52
BCTOBBIC ABJICHUA
o | mommeme ohmeme Fibome | B 0K
" https://m.edsoo.ru/ff0c2d6a
COXpaHeHI/ISI B MCXAaHHKC
100 | oxoremm e e "KoncGuman . Buotea LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
oy | Do odeme Fabome | B 0K
" https://m.edsoo.ru/ff0c3044
SIBJICHUSA
IToBTrOopenue, o6061menue. Padora c
102 Tekctamu 1o TeMe "KBaHToBas u 1
sanepHas pusuka'
OBILIEE KOJIMYECTBO YACOB I1O 102 97

I[TPOTAMME
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