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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpamMmma 1o ¢u3uke Ha ypOBHE OCHOBHOTIO OOIIEro 0oOpa3oBaHUs COCTaBJI€Ha Ha OCHOBE
MOJIOKEHUH M TpeOOBaHWH K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTeNbHOM
nporpammel, npeacraBieHHbx B PI'OC 00O, a Taxke ¢ yu€toM denepanbHOil paboueil nmporpammbl
BocnuTanus U KoHuenuuu npenoiaBanus yueoHoro npeamera «Ousnkay.

Copepxanue mnporpaMmbl M0 (U3MKE HampaBieHO Ha (OPMUPOBAHUE ECTECTBEHHOHAYYHOU
IPAaMOTHOCTH OOYYalOIIUXCS W OpPraHu3alUi0 H3ydeHHs (UMK Ha JEATEIIbHOCTHOW OCHOBEe. B
nporpaMMe 1o (pHU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH YUEOHOTO IMpeaMeTa B pean3alud TpeOOBaHUI
OI'OC OO0 K MWIAHHPYEMBIM JMYHOCTHBIM M METAlPEAMETHBIM pe3yibTaTaM OOydYCHHs, a TaKkKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX YU€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHHUs.

[Iporpamma o ¢u3MKe ycTaHABIMBAET paclpeelieHne y9eOHOro MaTepuaia o rojaM o0y4eHus
(mo kmaccam), mpemaraeT OPUMEPHYIO MOCIECIOBATEILHOCTh M3YYEHHS TEM, OCHOBAHHYIO Ha JIOTHKE
pa3BUTHUS MPEIMETHOTO COJIEPKaHUs U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUatOIINXCS.

[Iporpamma mo ¢usmke pazpaboTaHa C LENBI0 OKAa3aHUS METOAMYECKOW MOMOIIU YYHUTENIIO B
CO3/1aHuU paboyell mporpamMmsl 10 y4eOHOMY MPEIMETY.

Ouszuka SBISETCA CHCTEMOOOPa3ymlIIUM [JJIs €CTECTBEHHOHAyYHBIX Y4YEOHBIX MPEIMETOB,
MOCKONBKY (PU3UYECKUE 3aKOHBI JIeXKAT B OCHOBE IIPOIIECCOB U SBJICHU, N3y4aeMbIX XUMHUEH, Ononoruei,
acTpoHOMHUEHl U ¢u3nyeckoid reorpadueil, BHOCHUT BKJaJ B E€CTECTBEHHOHAYYHYIO KapTHHY MHpa,
npeaocTaBisieT Hanbosee siCHpIe 00paslbl MPUMEHEHHsI HAYYHOTO METOJia MO3HaHWsA, TO eCTh crocoba
MOJTYYEHUS IOCTOBEPHBIX 3HAHUH O MHpE.

Onna W3 MIaBHBIX 337124 (PU3MUECKOro 00pa3oBaHUs B CTPYKType OOIIero oOpa3oBaHUsi COCTOUT B
(OopMHPOBAHUY €CTECTBEHHOHAYYHON IPAMOTHOCTH U MHTEpeca K HayKe Y 00yJaroLuxcsl.

W3yuenne ¢u3uku Ha  0a30BOM  YpOBHE  NpEANoiaraeT  OBJIAJCHHE  CIETYIOLUIMMU
KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

® HAyYHO OOBSICHATD SIBJIICHHUS;

® OIICHNBATh M MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICOBAHUS;

® UHTEPIIPETUPOBATh JAaHHBIE M HUCIOJIb30BaTh HAy4YHbBIE JOKA3aTENbCTBA JUIS TOTY4EHUS
BBIBO/IOB.

Lenu mu3yueHus (QU3MKU Ha YpOBHE OCHOBHOTO oOIiero oOpasoBaHus omnpezeneHs! B KoHuenmuu
npenojaBaHus ydeOHoro mpeamera «®Pusumka» B 00pazoBaTelbHBIX oOpraHuzanusx Poccuiickoit
denepanyy, pearu3yoNMX OCHOBHBIE 00I€00pa3oBaTeIbHbIE MPOTPAMMBbI, YTBEPKIEHHON pelIeHuEM
Komnernn MunucrepcrBa npocserienust Poccuiickoit ®@eneparun (mpotokon ot 3 aekadps 2019 r. Ne
I1K4BH).

Hean n3yvyenus pu3uku:

empuoOpeTeHre HHTEepeca U CTpeMJeHHs OoOyyaromuxcs K HaydYHOMY H3YYEHHMIO MPUPOIHI,

pa3sBUTHE UX UHTEIUIEKTYalIbHbBIX U TBOPYECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEJACTABICHUNA O HAYYHOM METOJie MO3HaHUS U (POPMUPOBAHHE HCCIIEAOBATEIHCKOTO
OTHOUICHHUS K OKPYKAIOIIUM SIBICHUSM;

¢ (hopMUpPOBAHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3yuyeHHs] OCHOB CTPOEHUSI MaTEpUH U
(hyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

¢ hopMUpOBaHUE MPEACTABICHUNA O posid (PU3MKM ISl PAa3BUTHUS APYIMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHA;

® pa3BUTHE MPEACTABICHUH O BO3MOXHBIX cepax Oymymer mpodecCHOHAIBHON AESITEIbHOCTH,
CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JaNbHEHIIIEMY 00YYEHHUIO B 9TOM HaIpaBJICHUH.

JlocTrxeHne 3THX Iesiel mporpaMMbl MO (PU3MKE HAa YpPOBHE OCHOBHOTO OOILEro 0Opa3oBaHHS
o0ecrieunBaeTcs peleHueM CIeAYIONNX 3a1ay:



e IpHOOpETEeHNEe 3HAHWU O JTUCKPETHOM CTPOSHUU BEIIECTBA, O MEXAHWUYECKHX, TEIUIOBBIX,
ANEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
® IPHOOpPETEHNE YMCHHI OINUCHIBATH U OOBSICHITH (DU3MUYECKUE SIBICHUS C HWCIOJIb30BAHUEM
MOJIyYCHHBIX 3HAHUIA;
® OCBOCHHE METOJIOB PEIICHUS MPOCTEHINNX PacUYETHBIX 3a7ad C HCIOJIb30BAaHUEM (PH3UUIESCKHUX
MOJIETICH, TBOPUYECKUX U MPAKTUKOOPUECHTHPOBAHHBIX 3a/1a4;
® pa3BUTUEC YMCHHH HAOJIOAATh IPUPOIHBIC SIBJICHHUS U BBIIOJIHATE OIBITHI, JAOOPATOPHBIC PAaOOTHI
U DKCIIEPUMEHTAIBHBIE HCCIIEIOBAHUS C UCIIOIB30BAHUEM H3MEPUTEIBHBIX MPUOOPOB;
® OCBOCHHUE MPUEMOB pabOTHI ¢ HH(DOpManHel HGU3NIECKOTO COMepKaHus, BKIIt0Yask HHPOPMAIHIO O
COBPEMEHHBIX JIOCTIKEHUSIX (PH3UKHU, aHATIN3 U KPUTUYECKOE OICHUBAHUE HHPOPMAIIHH;
®3HAKOMCTBO €O cepamMu NpoPecCHOHANBHON JEATEIBHOCTH, CBS3aHHBIMH C (DH3MKOH, |
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUIX (U3MYCCKON HAYKH.
Ha usyuenue ¢pusuku (6a30Bblii ypOBEHD) HA YPOBHE OCHOBHOTO 0OIIEr0 00pa3oBaHUs OTBOIUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 gyaca B Hemeno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9
KJ1acce — 102 qaca 3 qaca B HEJIEIO).

[Ipennaraemelii B mporpamme 1o (u3uke MepeueHb JIabOpaTOpHBIX pPabOT U OIMBITOB HOCUT
PEKOMEHIaTeNbHBII XapakTep, yYUTelb AelaeT BhIOOp MPOBEACHHS J1a0OpaTOPHBIX padOT M OMBITOB C
y4€TOM MHJIUBUIYaJIbHBIX OCOOEHHOCTEM OOyYaromMXcCs, CIMCKa OSKCIHEPUMEHTAIbHBIX 3a/laHui,
peiaraeMbIx B pamKax OCHOBHOTO rocyJ1JapCTBEHHOI'O JK3aMeHa o ¢busnke.



COJAEP)KXAHUE OBYYEHUA
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Pa3znen 1. ®usuka u e€ poJib B NO3HAHNH OKPY/KAIOLIEro MHpA.

®usuka — HayKa o npupoze. SBieHus npupoasl. PU3NYECKUE SBICHUA: MEXAaHUYECKHUE, TEIUIOBLIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusndeckre BeMUuHbL M3mepenue gusndeckux BenuuuH. Ouznyeckue npudopsl. [lorpenHocTs
n3MepeHuid. MexayHapoiHasi cucTeMa €IMHHII.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAYKH H3YYalOT HpPUPOAY. EcTecTBEHHOHAaydHBIH METOA
MO3HaHMs: HAOIOJeHNE, TOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIABMIKEHHE THIIOTE3, SKCIEPUMEHT IIO

MIPOBEPKE THIOTE3, 00BsICHEHWE HaOM0gaeMoro sBiieHus. Onrucanne PU3NYECKUX SIBJICHUN C TMTOMOIIBIO
MOJENEH.

Jemoncmpayuu.

1. MexaHuyeckue, TeIJIOBbIE, EKTPUYECKHE, MAaTHUTHBIE, CBETOBBIC SIBJICHHUS.

2. Owusnueckue NPUOOPHI W TpOLEAypa MPSIMBIX HM3MEPEHHH aHAJIOTOBBIM U  IH(PPOBBHIM
npudopom.

Jlabopamopuusie pabomovt u onvimol.

Onpenenenue 1eHbl AEICHUS IIKaIbl U3MEPUTENBLHOTO Npudopa.

N3mepenue paccTostHUi.

W3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MaJlbIX TeEJl.

W3mepenne teMneparypsl Ipy NOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUMKA TEMIIEPATYPHI.

IIpoBenenne uccieqoBaHus IO MPOBEPKE TMIIOTE3bI: NAIbHOCTh IMOJIETA IIApUKA, MYLIEHHOTO

TOPU30HTAJIBLHO, TEM O0JIbIIIE, YeM OO0JbIIE BBICOTA ITYCKA.

Pa3nea 2. IleppoHayaibHble CBeIeHUs] 0 CTPOEHUH BelllecTBa.

CTpOCHI/Ie BCIIIECTBA. aTOMBI M MOJICKYJbI, UX Pa3MEpPhI. OHBITBI, AOKAa3bIBAOMUC OUCKPECTHOC
CTPOCHUC BCIICCTBA.

ouhrwbdE

JIBmxeHue vyactuil BemiecTBa. CBsi3b CKOPOCTH JABMKEHUS YACTHUI[ C TeMIepaTypoil. bpoyHoBckoe
nBmkenue, nuddysus. BzanmoaeiicTBre yacTuil BelecTBa: NPUTSHKEHUE U OTTAIKUBaHUE.

ArperatHbie COCTOSIHHSI BEIIECTBA: CTPOCHHE T'a30B, KHIKOCTEH M TBEPIABIX (KPUCTAJUTMYCCKHX)
Ten. B3auMoOcCBsI3b MEXIy CBOMCTBAaMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSTHUSX H  HX
aTOMHOMOJIEKYJIIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. Habmopaenue nuddysuu.

3. HaOmroneHue sBICHWH, OOBACHSIONIMXCS MNPUTSHKCHHEM WM  OTTATKHBAHWMEM YaCTHII

BELIECTBA.

Jlabopamopuvie pabomsl u onvimot.

1. Orenka quaMeTpa aToMa METOI0M PsiIoB (C MCmosib30BaHKeM (oTorpaduii).

2. OmpIThl IO HAOIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl IO 0OHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPHUTSKEHUS.

Paznen 3. /IBu:keHue U B3aUMOAeHCTBHE TeJl.

Mexannueckoe naBuxkeHue. PaBHOMepHOe M HepaBHOMEpHOoe ABmkeHue. Ckopocth. CpenHss
CKOpPOCTH NPU HEPABHOMEPHOM JIBHKEHHUH. Pacy€T myTH v BpeMeHH IBUKEHUSI.

SlBnenne wHepHuu. 3aKOH HMHEpUUHU. B3anmoneicTBHE Tesl Kak NPUYMHA W3MEHEHHUS CKOPOCTH
IBUKeHUA Ten. Macca kak Mepa HHEpPTHOCTH Tena. [lmotHocTh BemectBa. CBsI3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B €IMHUIE 00bEMA BELIECTBA.

Cuna xak xapakTepuCTHKa B3auMoaencTBud Ten. Cuiia ynpyrocty 1 3akoH ['yka. I3mepenue cuisl
C TIOMOIIBI0 AUHAMOMETpa. SIBIeHUE TATOTEHUs U cujia TsokecTu. Cuila TsDKeCTU Ha APYrUX IUIaHeTax.



Bec tena. HeBecomocTs. CiioxkeHME CHUJI, HAIIPABJIEHHBIX 10 OAHOM NpsMoil. PaBHOxelcTByOmAs CUIL.
Cuna tpenusi. TpeHue CKOJbKEeHHS U TpeHUE Mokosi. TpeHue B pupoje U TEXHUKE.

Jlemoncmpayuu.

1. HaGmronenue MexaHUYECKOTO JBUKEHUS Tela.

2. VI3mepeHue CKOPOCTH MPSMOJIUHEIHHOTO TBUKECHHUSI.

3. HaOnronenwue siBJICHUS WHEPIIHH.

4. HaOmoneHne n3MEeHEeHUs CKOPOCTH MPU B3aUMOICHCTBUU TEJl.

5. CpaBHeHHE Macc MO B3aUMO/JICHCTBUIO TEJL.

6. CnoxxeHue Cuil, HalPaBJICHHBIX 110 OAHOM MPSMOH.

Jlabopamopuusie pabomovt u onvimot.

1. OmpenencHue CKOPOCTH PAaBHOMEPHOTrO JBWXKCHUs (IIapUKa B OKHUAKOCTH, MOJCIH
AJIEKTPUYCCKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpeneneHne cpeHEH CKOPOCTH CKOJBXEHUS OpyCKa M IapHKa 110 HAaKJIOHHOM IUIOCKOCTH.

3. Ompexnenenue NIOTHOCTH TBEPAOTO Tea.

4. OmnpIThl, JIEMOHCTPUPYIOIIME 3aBUCHMOCTh pacTsHKEHUS (dedopmanuu) MPYKHHBI OT
IIPUJIOKEHHOU CHJIBI.

5. OnpITBl, IEMOHCTPHUPYIOIIHE 3aBUCHUMOCTb CHJIBI TPEHHUS CKOJBKEHHS OT Beca Tela |

XapaKTepa COIMPHUKaCaromuXCcs HOBerHOCTeﬁ.

Pa3nea 4. /laBiieHue TBEPABIX TeJl, }KHAKOCTEH U ra3oB.

JaBnenne. CrocoObl yMEHBIIEHUS M YyBEJIWYEHUs JAaBieHus. JlaBieHue rasza. 3aBUCHUMOCTb
JaBleHUA Taza oT o0béMa, TemnepaTypsl. [lepemaua naBneHuss TBEPABIMU TeJIaMHU, KUAKOCTAMH U
razamu. 3akoH Ilackansg. IlneBMaTHyecKkre MalIMHBLIL. 3aBHUCHMOCTH JaBJICHUS XUJIKOCTH OT FJIY6I/IHI)I.
I'unpocratnueckuii napanokc. Coobmatoniuecs cocysl. ['nipaBnnueckue MEXaHU3MBbl.

Atmocdepa 3emin u atmochepHoe AaBieHue. [IpuuuHBl CylecTBOBaHMS BO3IYILIHOM 000I0YKU

3emn.

Onbir Toppuueru. W3mepeHune arMocpepHOro JaBieHMs. 3aBHUCHUMOCTb aTMOC(HEpPHOro

JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [IpuOopsl Ui u3MepeHust arMoc(epHOro JaBieHuUs.

JleficTBHE XKUAKOCTH M ra3a Ha MOTPY)KEHHOE B HUX Teo. BreITangkuBaromas (apxuMeaoBa) cuia.
3axon Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

ok ownPE

© ~

3aBUCUMOCTbD JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenava naBiaeHUS )KUIKOCTBIO M TA30M.

CooOmaromuecs cocyabl.

I'mppaBnmyecknii mpecc.

[TposiBnenue neiicTBust aTMOCHEpPHOTO AABICHHUSL.

3aBHCUMOCTh BBITAJKUBAIOMIEH CHJIBI OT 00bEMa MOTPY)KEHHOW YacTH Telda M IUIOTHOCTH
AKHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUIIBI BECY BBITECHEHHOU KUAKOCTH.

VYcnosue nnaBaHUs TeN: IUIABAaHWE WIM NOTPYKEHHE TEJl B 3aBUCUMOCTU OT COOTHOIIEHUS
IIOTHOCTEHN TeJIa U >KHUIKOCTH.

Jlabopamopmuvie padbomsl u onvimol.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00b&Ma MOTpYKEHHOM B JKUIKOCTh YacTU
Tena.

Onpenenenue BBITAIKUBAIONIEH CUIIBL, JEHCTBYIOLIEH HA TENO, MOIPYKEHHOE B JKUJKOCTb.
IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIEH CHJIbI, ACUCTBYIOLIEH HA TEJIO B JKUAKOCTH, OT
Macchl Tea.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIbI, JEHCTBYIOLIEH Ha TENIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHON B HKUAKOCTh YaCTH TeJa M OT TIOTHOCTH JKUTKOCTH.
KoncTpynpoBanne apeoMerpa WJIM KOHCTPYMPOBAHHME JIOAKM U ONpeeNeHue e
Ipy30I10AbEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTH. JDHEpPrus.



Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MexaHHM3MBI: pbIYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBWiio paBHOBecus pbIyara.
[IpumeHnenue mpaBuia paBHOBeCUs pblyara K OJoOKy. «3omotoe mpaBmiio» mexaHuku. KIIJ| mpocTsix
MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckasi sHeprusi. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpamienue ogHOro Buia
MEXaHUYECKOM SHEPTuu B APYyroil. 3aKOH COXpPaHEHMsI SHEPTUU B MEXAHHUKE.

Jemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopmuvie pabomsl u onvimol.

1. Onpenenenue paGOTHI CHIIBI TPEHHS PU PAaBHOMEPHOM JABIKEHHH Tella MO TOPU3OHTAIBHOM

MTOBEPXHOCTH.

2. VccnenoBanue yciaoBHi paBHOBECHS pblyara.

3. Uzmepenue KI1J] HaKIIOHHOM MIIOCKOCTH.

4. H3ydeHue 3aKk0OHA COXpaHEHUS] MEXaHUYECKOU SHEPTUU.

8 KJIACC

Pa3nean 6. TenioBbIe IBJICHUS.

OCHOBHBIE TOJIOKEHUSI MOJEKYIIPHO-KMHETUYECKONM TEOpHH CTPOCHMs BelecTBa. Macca u
pa3Mepbl  aroMOB M MoOJIeKyJd.  OmnbIThl,  NOATBEPKIAAIOUIME  OCHOBHBIE  IOJIOXKEHUS
MOJICKYJIIPHOKUHETUYECKOU TEOPHH.

Mopenu TBEPAOro, JKMAKOTO M Ta3000pa3HOTO COCTOSHMM BemecTBa. Kpucrammmueckue u
amop¢ubie Tenma. OObsSCHEHHE CBONCTB Ta3oB, JKHJIKOCTEH M TBEPABIX TEN HA OCHOBE IOJOXCHHU
MOJIEKYJIIPHO-KMHETHYEeCKOM Teopuu. CMauMBaHWe U KaNWUIAPHBIE sIBIIEHUs. TemioBoe pacuiMpeHue u
cKatue.

Temneparypa. CBsi3b TeMmmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBWKEHHUS YacTHIl. BHyTpeHHss
sHeprusa. CrnocoObl M3MEHEHHUs] BHYTPEHHEM SHEpPruu. Teruioneperadya W COBEpIIeHHe padoThl. Bumisl
TEIJIONEepeaun: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUEHHUE.

KonnuecTBo TemnoTel. YaenpHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TEIIOBOe paBHOBECHE.
VYpaBuenue TersoBoro Oananca. [lnaBneHue W OTBepACBaHHWE KPUCTAIIIMYECKUX BEHIECTB. Y AeNbHAs
teryora miaBieHus. [lapooOpasoBanue u koHaeHcanusa. Wcmapenue. Kunenue. YaenbHas TtemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUIIEHHS OT aTMOC(HEPHOTO JaBJICHUS.

BnaxxnocTs Bo3qyXa.

OHeprus TOIIUBA. Y AelIbHAs TEIIOTa CTOPaHUsI.

[Mpunnuner padotsl TemnoBsix apurateneid KI1J temmoBoro apuratens. TemnoBsie ABUraTeNnd U
3alllUTa OKPYKAIOIIEH CPEeIbl.

3aK0oH COXpaHEHUS U MPEBPAIICHUS SHEPTHH B TETUIOBBIX MPOIECCaX.

Jemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO IBHKCHHUSI.
Habmronenue nuddysun.
HaGmtoienue siBieHn cMaunBaHUs U KaUJUISIPHBIX SBJICHHM.
HaGnronenune TemioBoro pacimmpeHust Tedl.
W3meHenune naBneHus ra3a npu U3MEHEeHUH 00bEMa M HArPEBAHUM UJTU OXJIAXKICHUU.
[IpaBuna uzmMepeHust TeMiepaTypsbl.
Bunael rerionepenauu.
OxnaxkIeHue MPU COBEPIICHUU paOOTEHI.
HarpeBanue npu coBepiieHnn pabOThl BHEIIHUMHU CUIaMH.
. CpaBHEHHE TEMIOEMKOCTEHN pa3IMYHbIX BEUIECTB.
. Habnoienne kumnenus.
. Habnioenme nmoctosiHCTBa TeMIepaTyphl MPH IIABJICHHUH.
. Mojenu TeI1oBBIX ABUTATEIICH.

N O~ WNRE
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Jlabopamopuvie pabomot u onvimol.

OmnBITHI 10 OOHAPYKEHUIO ACHCTBHSI CUIT MOJICKYJISIPHOTO TIPUTSKEHHUSL.

OMBITHI 110 BRIPALTMBAHUIO KPHCTAIJIOB TOBAPEHHOM COJIM WIIK caxapa.

OmnBITHI 10 HAOJIOJICHHUIO TETIOBOTO PACIIUPEHUS T'a30B, JKUAKOCTEH U TBEPABIX TEIl.
OmnpenerneHue NaBiIeHUs BO3AyXa B OaJUIOHE IIIPHUIIA.

OnbITEI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro 00bhEMa M HarpeBaHUs

arwnE

WM OXJIQKICHUS.
6. IlpoBepka THMOTE3bl JMHEHHOW  3aBHCHUMOCTH  JUIMHBI  CTOJIOMKAa  JKHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TeMIIEPATYPHI.

7. HaOmroneHue u3MeHEHHsS BHYTPEHHEHW SHEpPruM Tejla B pe3ylibTaTe Teruionepeaadyd U padoThl
BHEIIHUX CHJL

8. HccnenoBanue siBICHHS TEIUIO0OMEHA IPHU CMEIIMBAHUH XOJIOTHOM M TOPSYeH BOMBI.

9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON MpU TEIJIOOOMEHE C HarpeThiM
METaJUIMYECKUM IIWJIUHIPOM.

10. Onpenenenue yaeiabHON TEIIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mnpoiecca HCIapeHHs.

12. Onpenenenne OTHOCUTEIBHOM BIAXKHOCTH BO3/TyXa.

13. Onpenenenue yeabHON TEIUIOTHI IJIABJIECHUA JIbJA.

Pazjnen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJICHUS.

Onexktpuzauus Tein. J[Ba poaa 3JeKTpUUYECKUX 3apsaoB. B3aumoelicTBre 3apsiKEHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTh CHJIBI B3aHMOJCHCTBHS 3apsSHKEHHBIX TNl OT BEJIMYMHBI 3apS0OB U PACCTOSHHUS
MEKY TEIaMH).

Onextpudyeckoe mosie. Hanpsok€HHOCTH  dnekTpuyeckoro modist.  [IpuHmum  cyneprno3unuu
AIIEKTPUUYCCKHX Mol (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snextpuyeckux 3apsaoB. DJIeMEHTapHbIA 3yekTpuueckuil 3apsa. CTpoeHue aTtoma.
[TpoBOAHUKY M TUATEKTPUKH. 3aKOH COXpPaHEHUS AIEKTPUIECKOTO 3apsia.

DNEKTPUYECKUNA TOK. YCJIOBHSI CYIIECTBOBAHHUS AJEKTPUUYECKOTO TOKA. MICTOUHHMKH TOCTOSIHHOTO
TOKa. JIeWCTBHS DICKTPHUUYECKOrO TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE). DJICKTPHYCCKUH TOK B
KUIKOCTAX U raszax.

Onektpuyeckas nenb. Cuia Toka. DiekTpudeckoe HampspkeHue. CONpOTHUBIEHHE MNPOBOJAHMKA.
VnenbHoe comnpoTuBieHue BemectBa. 3akoH Owma s ywactka 1nenu. [locinenoBarenbHoe u
napajjielbHOE COEAMHEHNE MPOBOAHUKOB.

PabGora ¥ MOMIIHOCTBH 3J€KTpUUECKOro Toka. 3akoH Jlxoyms—JleHna. DnexkTpuueckue Henu u
MOTPeOUTENH dIEKTPUUIECKON IHEpruu B ObITY. KOpoTKOe 3aMbIkaHUE.

[TocTostHHbIE MarHUTHL. B3auMojeicTBUE MOCTOSIHHBIX MAarHUTOB. MarHutHoe moje. MarHuTHoe
nojie 3eMJiM M €ro 3Ha4eHue I >KM3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHOE MOJie 3JIEKTPUUYECKOTO
Toka. [I[puMeHeHne 2JeKTPOMarHuToB B TeXHUKE. J[lefiCTBHE MarHUTHOTO TOJISI HA TMPOBOJIHUK C TOKOM.
DNEeKTPOABUTATENb MOCTOSHHOTO TOKA. Mcronb30BaHKe 3IEKTPOIBUraTeNel B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

OnbiTel @apanes. SIBieHue >JI€KTpOMarHuTHOW MHAYKIUHU. [IpaBuno JleHma. Dnexkrporeneparop.
CriocoObl MOTy4YeHUs] SJIEKTPUUYECKON HSHEPTHH. IJIEKTPOCTAHIIMM HA BO30OHOBISIEMBIX HCTOYHUKAX

SHEPTrHH.
Hemoncmpayuu.
1. DOnexrtpuszanus Tei.
2. JlBa poja IEKTPUUECKUX 3apsiI0B U B3aUMOIEHCTBHE 3apsKEHHBIX TEII.
3. YCTpoHCTBO U ICHCTBHUE JIEKTPOCKOTIA.
4. DnexTpocTaTudeckas MHIYKIHS.
5. 3aKoH COXpaHEHUs JIEKTPUUYECKHUX 3apsI0B.
6. IIpoBOIHUKY U JUIIEKTPUKU.
7. MopenupoBaHue CUIOBBIX JIMHUHI 3JIEKTPUUECKOTO MOJIS.



8.
9.

10.
11.
12.

13

M cTOoYyHNKN TOCTOSIHHOT'O TOKA.
JlefcTBUS DIEKTPUUECKOTO TOKA.
DIEKTPUYECKUM TOK B KUJKOCTH.
["a3oBbIl pa3psa.

N3mepenune cuiibl TOKa aMIepMeETPOM.

. I3mepeHue 3J1eKTpUuecKoro HamnpsiKeHUs BOJIbTMETPOM.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

PeocraT u Marasus cCOlnpoTUBICHUM.

B3aumMoneiicTBue NOCTOSHHBIX MarHUTOB.

MopennpoBaHue HEBO3MOXKHOCTH pa3IeJICHUs MOJII0OCOB MarHUTA.
MOI[CJII/IpOBaHI/Ie MarduTHBIX IT0JIEH MOCTOSHHBIX MarHUTOB.
OmnsIT Opcrena.

MarnuTtHoe nose Toka. J1eKTPOMarHur.

JlelicTBr€ MarHUTHOTO 110JIsL Ha ITPOBOJIHUK C TOKOM.
DneKTpoBUTaTelNb OCTOSHHOIO TOKA.

HccnenoBanue siBneHUs IEKTPOMATHUTHOM MHIYKIIHAH.

OnbiTel @apages.

3aBUCUMOCTH HaIlrpaBJICHUA HHAYKIIMOHHOI'O TOKa OT YCJIOBI/Iﬁ €0 BOBHUKHOBCHUSI.
DNeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomsl u onvimol.

oukwdPE

9

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

18.
19.
20.
21.

OnbITHI 110 HAOTIOACHUIO SJCKTPU3ALMH TET UHIYKIIUEH U IPH COMPUKOCHOBEHHH.
HccnenoBanue qeicTBUS SIEKTPHUUECKOTO MOJIS HA TPOBOJAHUKH U JTUIIEKTPUKH.

COopka u mpoBepKa pabOThI AIEKTPUUECKOM 1IETH MOCTOSHHOTO TOKA.

W3mepenue 1 peryaupoBaHue CUIIbI TOKA.

W3mepenue u perynmupoBaHue HampsHKEHUSI.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 PE3UCTOP, OT CONPOTHUBIECHUS
pEe3UCTOpa U HAMPSHKEHUS Ha PE3UCTOpe.

OnbITEL, IEMOHCTPUPYIOLINE 3aBHUCHUMOCTh SJEKTPUUYECKOTO COMPOTHBICHUS MPOBOJHUKA OT
€ro IJIMHBI, IIOMAAH MOTePEYHOro CEYeHUs U MaTepuana.

[IpoBepka mnpaBuia CIHOXKEHUS HANPSKEHUHM TPU MOCIEAOBATEIBHOM COEAUHEHHH JABYX
PE3UCTOPOB.

[IpoBepka npaBuiia AJsl CHIIbI TOKA IPU MapajlIeIbHOM COEAMHEHUN PE3UCTOPOB.

Onpenenenue paboThl JIEKTPUUECKOT0 TOKA, UTYLIETO Yepe3 pe3nucTop.

Onpenenenne MOITHOCTHU 3JIEKTPUYECKOTO TOKA, BBIJENIIEMOI Ha PE3UCTOpeE.

HccnenoBanre 3aBUCIMOCTH CUITBI TOKA, HIYIIETO Yepe3 JaMIIOUYKY, OT HAMPSKEHHs Ha HEell.
Onpenenenune KIIJ[ HarpeBaTesns.

HccnenoBanre MarHUTHOTO B3aUMOICHCTBHSI TOCTOSIHHBIX MAarHUTOB.

I/IsyquI/Ie MariuTHOTI'O IOJIA IMMOCTOAHHBIX MarHUTOB IIPHU UX O6’BG)II/IH€HI/II/I " pasacICHUU.
HccnenoBanne neiCTBUS SJEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3aUMOJICHCTBUS KaTYIIKA C TOKOM U MarHuTa
OT CHJIBI TOKA U HAIIPABIIEHUS TOKA B KAaTYIIIKE.

I/IsyquI/Ie HeﬁCTBHﬂ MAarduMTHOTO I1OJIAA Ha MPOBOJHUK C TOKOM.

KoncTtpynpoBanue 1 nuzyuenne paboThl 3JE€KTPOIBUTATENS.

Nsmepenue KIIJI 3nekTpoaBUTaTeIbHON YCTAHOBKH.

OnbITEl IO UCCIIETOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHON MHIYKIMHU. UCCIIEeI0BaHUE U3MEHEHUHN
3HAYCHUA U HAIIPABJICHHUA UHAYKIITUOHHOT'O TOKA.

9 KUIACC

Paznen 8. Mexannueckue siBJeHHS.



Mexannueckoe aBWkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTD
MEXaHHYECKOIo JBHKEHUA. PaBHOMEpHOE MpsIMOTMHEHOE ABMKeHUEe. HepaBHOMEpHOE MPSAMOJIMHEITHOE
nBrkeHue. CpeaHsisi 1 MTHOBEHHAs! CKOPOCTh Teja PU HEPABHOMEPHOM JIBHXKCHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMmonuHelHOe nBuxkeHne. CpoOomHoe mameHue. OTBITHI
lanuies.

PaBHOMepHOe nBMkeHHE TO OKpyXHOCTH. Ilepuoa u ywacrora oOpamienus. JluneitHas u yrimoBas
ckopocTu. LleHTpocTpeMuTenpsHoe YCKOpEHUE.

[TepBriii 3axkoH Hprotona. Brtopoit 3akoH Herotona. Tperuit 3akon HerooTtona. Ilpunuun
CYNEepHO3ULIUU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuMs: cuia TPEHUs CKOJIbXEHUS, CHJIAa TPEHUS IMOKOS,
JIpYTrUe BUAbI TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpeHHE CBOOOAHOro majaeHud. J[BuxkeHue
maneT Bokpyr Counnua. [lepBast kocmuueckas ckopocTb. HeBecoMoCTh U neperpysku.

PaBHOBecue marepuanbHON TOukH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tenma C
3aKpEIUIEHHOM OChblo BpauleHusl. MoMeHT cuiibl. LleHTp TsxecT.

Nmnynec Tena. U3menenne umnyisca. Mimnynbe cuiibl. 3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE
JIBUYKEHUE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa cui TsDKECTH, ynpyrocTH, TpeHus. CBA3b SHEPTHH U
pabotel. [loTeHIMaNbHAST SHEPTHS TENa, MOTHATOTO HAJl MOBEPXHOCTHIO 3eMud. [loTeHnansHas SHeprus
cxkaroi npyxusbl. Kunernmueckass sHeprus. TeopemMa O KMHETHYECKOM SHEPrUM. 3aKOH COXpPAHEHUs
MEXaHUYECKON SHEPTUH.

Jemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO JIBUKEHUS Tella OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHUE IyTEH W TPACKTOPUHN JIBMKEHUS OJJHOTO M TOTO e Tela OTHOCUTEIHFHO Pa3HbBIX Tel

OTCY€Ta.

3. H3mepenue cKOPOCTH U YCKOPEHHSI MTPSIMOIMHEHHOTO ABYKEHHUSL.

4. UccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOTO ABUKECHHUS.

5. Habmonenue 1BUXEHUs Teja 1Mo OKPYKHOCTH.

6. HaOmonenne MeXaHWYECKUX SBICHH, IIPOUCXOAANINX B cucteMe orcuéra «Tenexka» npu eé

PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO KabuHeTa (PU3MKH.

7. 3aBHCHMOCTb YCKOPEHHUS Teja OT Macchl Teja U AeUCTBYIOIEH Ha HErO CHUJIBL.

8. HabmoneHue paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TEN.

9. H3meHeHue Beca Tella IpU YCKOPEHHOM JIBUKEHHH.

10. Ilepenaua umnysbca Npu B3aUMOAECUCTBUHU TEI.

11. IIpeobpazoBanust 3HEPTUH IPU B3aUMOJECHCTBUU TEI.

12. CoxpaHeHue uMnysbca Npyu HEYIPYroM B3aUMOJEHCTBHH.

13. CoxpaHeHnue umnysbca npu abCOIIOTHO YIIPYTroM B3aUMOJICHCTBHH.

14. HabnroneHne peakTHBHOTO JIBHYKCHHUSI.

15. CoxpaneHue MeXaHUYECKOM SHEPTUU IpU CBOOOJHOM NaICHUH.

16. CoxpaHeHre MEXaHUUYECKOW YHEPTUH MIPHU ABUIKEHUU TeNA MOJ IEUCTBUEM IIPYKUHBI.

Jlabopamopnvie pabomut u onvimol.

1. KoHncTpyupoBaHue TpakTa Ajisi pa3roHa U JaJIbHEWIIEro paBHOMEPHOIO IBUKEHUS LIapuKa WU

TEJEKKU.
2. OmnpeneneHue CpeAHEN CKOPOCTH CKOJBKEHUS OpyCKa MM JABMXKCHHs LIapUKa IO HAKJIOHHOM
IJIOCKOCTH.

w

Onpenenenne yCKOpeHUs Tejla IPU paBHOYCKOPEHHOM JBUKEHUH 110 HAKJIOHHOM MJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH IIyTH OT BPEMEHM IPH PAaBHOYCKOPEHHOM JBMKEHMH 0e3
Ha4aJIbHOU CKOPOCTH.

5. IlIpoBepka rumoressl: €CiM MPU PaBHOYCKOPEHHOM JIBUKEHHMU 0€3 HayaJIbHOW CKOPOCTU IYTH

OTHOCATCS KaK psiJi HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHHU OJIUHAKOBBI.



UccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CUIIbI HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenne kodhpuIeHTa TpEHU CKOJIBKEHUS.

Onpenenenue kECTKOCTU MPY>KUHBI.

Onpenenenue pabOTHI CHIIBI TPSHHS TIPH PABHOMEPHOM JIBM)KCHUU TeJa M0 TOPU30HTATBHON

MMOBEPXHOCTH.

10. Onpenenenue paboThHI CHIIbI YOIPYTOCTH IIPU MOABEME Ipy3a C UCHOIB30BAHUEM HETOIBUKHOTO
Y TIOJIBMXKHOTO OJIOKOB.

11. 3y4yeHue 3aKkoHa COXpaHEHUs SHEPTUH.

Pasznen 9. Mexanuveckne K0J1e0aHUSA U BOJHBI.

KonebarenbHoe aBrkenne. OCHOBHBIE XapaKTEPUCTUKK KOJICOAHMI: TIEPHOJI, YaCTOTA, aMIUTUTY/A.

©Coo~Ne

Marematuyeckuil ¥ Npy>KUHHBIA MasTHUKU. [IpeBpalienue sHepruu rnpu KojiedareIbHOM JBUKCHUU.

3aryxatomue Konebanus. Beinyxnennsie koyiedanus. Pezonanc. Mexannueckue BoHbL. CBOHCTBA

MEXaHUYEeCKUX BOJH. [IpomosibHple W momepedHble BOJHBL J[IMHA BOJIHBI U CKOpPOCTH €€
pacnpocTpaHeHus. MexaHn4eCcKue BOJIHbI B TBEPJIOM TEJIE, CEHCMUYECKHE BOJIHBI.

3Byk. [')pomMKoCTb 3ByKa M BbicoTa TOHA. OTpaxkeHue 3Byka. IHQpa3Byk U ylIbTpa3ByK.

Jemoncmpayuu.

HaGnronenue koneGaHuii Te oA JeMCTBUEM CUJIBI TSXKECTU M CUJIBI YIIPYTOCTH.

Habnronenue kone6aHuii rpy3a Ha HUTH U Ha NIPYXKHUHE.

Habnroenue BEIHYXIEHHBIX KOJIGOAHUH M pE30HAHCA.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (HA MOJEIIN).

Habnronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pE30HAHC.

ﬂaﬁopamopnbw pabomol u onvimel.

1. Onpenenenue 4acTOTHI ¥ EPHO/IA KOJIEOAHNN MaTEMaTHYECKOI0 MasiTHUKA.

2. OmnpezneneHne 4acTOTHI U MIEPHOIA KOJICOAHNUH TPYKUHHOTO MassTHUKA.

3. HccrnenoBanme 3aBUCMMOCTH Tiepuoja KOJeOaHWA TOJBEIICHHOTO K HUTH Tpy3a OT JJIHHEI
HUTH.

4. W ccnenoBaHue 3aBUCUMOCTH NepHOa KoeOaHU MPY>KHHHOTO MasiTHUKA OT Macchl rpysa.

[TpoBepka He3aBUCUMOCTH iepuoa KojaeOaHHi rpy3a, HOJBEIIEHHOIO K HUTH, OT MacChl Ipy3a.

6. OnbITH, JIEMOHCTPUPYIOUINE 3aBUCUMOCTh TepHoJa KoJeOaHWH NPYKWHHOTO MAasTHUKA OT
MAaccChl Ipy3a 1 JKECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHHsi CBOOOIHOTO MaJCHUS.

Paszpgen 10. DinekTpoMarHuTHOE 110JI€ M 3J1€KTPOMATHUTHbIE BOJIHBI.

OJNEeKTPOMAarHuTHOE TMOJ€. OJIEKTPOMAarHuTHele BOJHBL. (CBOMCTBAa 3JIEKTPOMArHUTHBIX BOJIH.

oukrwnE

o

[[Ixana »MeKTPOMarHUTHBIX BOJH. MCMOIb30BaHNE ATIEKTPOMArHUTHBIX BOJIH 111 COTOBOM CBSI3H.

DnexkTpoMarauTHas npupoja ceera. CkopocTh cBeTa. BoaHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1. CgoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopuusie pabomovt u onvimol.

1. U3yueHwue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3znen 11. CBeToBbI€ sIBJICHUS.

JlyueBas Monenb cBera. Mctounuku cBera. [IpsiMonuHelHOE paclpOCTpaHEHHE CBETa. 3aTMEHUS

Connua u JIynsl. Otpaxkenue ceta. [Inockoe 3epkano. 3aKOH OTpakKEHUsI CBETA.

IIpenomnenne cBera. 3akoH MpenomieHHsl cBera. [lolHOe BHYTpPEHHEE OTpaKEHUE CBETA.

Hcnonp30Badue moIHOTO BHYTPCHHCTO OTPaAXCHUSA B OIITHYCCKHUX CBETOBOAAX.

Jlunza. Xona mydeii B muH3e. OnTuyeckas cucteMa ¢oToarmapara, MUKPOCKoTa 1 Teneckona. ['ma3

KakK OIITHYCCKasaA CUCTEMA. BHHSOpyKOCTL " JAJIbHO30PKOCTh.

Paznoxenue Oenoro ceera B crektp. Ombitel HpioroHa. CrokeHHE CHEKTPaIbHBIX IBETOB.

Hucnepcus cBera.



JHemoncmpayuu.

[IpsmonuHeitHOEe pacnpOCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmyuenue u3o0paskeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenominenue cpera.

OnTuyeckuid CBETOBO/I.

Xox ny4ei B coOuparomiei JInH3e.

XoJ1 1y4deid B pacCeuBaroIle JIMH3E.

[Tomyuenune n300paXkeHU ¢ TOMOIIBIO JIUH3.

[Mpunnun aeiictBus oToanmnapara, MUKPOCKOIA M TEIECKOIIA.
10 Mogpens riasa.

11. PaznokeHue 6€10ro cBeTa B CIEKTP.

12. Tlony4yenue O€Ioro CBETA MPH CIIOKEHUU CBETAa PA3HBIX I[BETOB.

©CoNo O wdDE

Jlabopamopuvie pabomsl u onvimol.
1. HUccnenoBanue 3aBUCUMOCTH YyIJia OTPAKEHUSI CBETOBOTO JIy4da OT yrija MajaeHusl.
2. V3yueHue xapaKTepUCTUK U300paKeHHsI MPEAMETa B IUIOCKOM 3epKaie.
3. MHccrnenoBanue 3aBUCHMOCTH yTiia TMPEJIOMIICHUS CBETOBOTO JIyda OT YIJia MaJCHUS HA TPaHHIIE
«BO3JLYyX—CTEKIJIO».
4. TlonyuyeHue nu300paXkeHUI ¢ MOMOIIbIO COOMPAOIIEH JTNH3HI.
5. Ompenenennie POKYCHOTO PaCCTOSHUS U ONTUYECKON CHIIbI COOMPAIOIIEH JINH3HI.
6. OnBITHI IO PA3JIOKEHHUIO OEIIOTO CBETA B CHEKTP.
7. OnbITHI IO BOCTIPUATHUIO I[BETA MIPEMETOB MPH UX HAOIIOJCHUN Yepe3 IIBETOBBIC (PHIIBTPHI.
Paznen 12. KBanroBble siB1eHMS.
Omnbitel Pesepdopna u miaHerapHas Mmozenb aroma. Mojens aroma bopa. Ucmyckanue wu
nornouieHre ceera aromoM. Kantel. JInHeiuaTeie CIEKTPBI.
PannoaktuBHOCTh. Anbda, O6era- u ramma-uznydenus. CtpoeHue aroMmHoro siapa. Hykmonnas
MOJIeb aTOMHOTrO siapa. M3oronsl. PannoakTuBHele npeBpamenus. [lepuon nonypacnana aTOMHBIX A1ED.
SnepHble peakyy. 3aKOHBI COXPAaHEHMSI 3apsI0BOTO U MAaCCOBOT'O YNCEN. DHEPrHs CBSA3H aTOMHBIX
snep. CBsi3b Macchl U 3Hepruu. Peakuuu cunresa u aenenus saep. Mcrounvku sneprun ConHia u 3BE3.1.
SAnepHas sHepreTuka. J[elcTBUS palHOAKTUBHBIX U3JIYYCHHUI HA )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.
CrieKTphl N3ITy4eHUs U MOTJIOLEHUS.
CrieKkTphl pa3IMyuHBIX Ta30B.
CnexTtp Bomopoaa.
Habmonenune TpexoB B kamepe Buuibcona.
Pabora cuéryrika HOHU3UPYIOLUX U3ITy4YEHUH.

oukrwbdE

Peructpanust nu3nyyeHus NpupoaAHbIX MUHEPAJIOB U IPOJTYKTOB.

Jlabopamopnuvie pabomovt u onvimol.

1. HaOnroseHue CIUTOIIHBIX W JIMHEHYATHIX CIIEKTPOB H3ITYUSHHS.

2. HccrepmoBaHwe TpPEeKOB: HM3MEpPEHHE DJHEPTUM YacTUIBI TI0 TOPMO3HOMY TyTH (110

dotorpadusm).

3. H3mepenue paanoakTUBHOTO (hOHA.

IloBTOpHTEILHO-0000 AN MOTYJIb.

[ToBTOpUTENBEHO-0000IAIONINI  MOAYNIF TpeaHa3HaueH s CHCTEMaTH3aluu U 000O0IIeHHS
NPEMETHOTO COJCP)KAaHUSI U OMNbITa JEATEIbHOCTH, NPUOOPETEHHOTO NpPU H3YYEHUH BCEro Kypca
¢u3uKy, a TakkKe JUIA HOArOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy MO (HU3UKE IS
00y4aromuxcs, BHIOPABIIUX 3TOT Y4eOHBINA IPEAMET.

[Ipr W3y4eHUM DAHHOTO MOJIYJS PEATU3YIOTCS M CHUCTEMATH3HPYIOTCS BHJbI ACATENbHOCTH, HA
OCHOBE KOTOPBIX O00€CIEYMBACTCS JIOCTMIKEHHE NPEIMETHBIX M METalpeIMETHBIX IUIAHHPYEMBIX
pe3yinbTaToB 00y4eHUs, POPMUPYETCSl €CTECTBEHHOHAay4YHasi TPaMOTHOCTb. OCBOEHUE HAYYHBIX METOZOB



WCCIICJIOBAHUS SIBICHUI TPUPOJBI M TEXHHUKH, OBJIAJICHUE YMEHHSIMH OOBSCHATh (PU3NYCCKUE SBICHHUSI,
MIPUMEHSS MOJIyYE€HHbIEC 3HAHUS, PelIaTh 331a4y, B TOM YHCJIe KaueCTBEHHBIE U AKCIIEPUMEHTaIbHbIE.
[IpuHIMNIHANBHO NEATEIbHOCTHBIA XapakTep AAHHOTO pasjiena peaju3yercs 3a CYET TOro, 4To
oOyJaronrecst BHIOMHSIOT 33/1aHUs, B KOTOPBIX UM IPEIaraeTcsi:
HA OCHOBE IOJIYYCHHBIX 3HAHHWH PACMO3HABaTh U HAYYHO OOBSICHATH (DU3MUECKHUE SIBICHUS B
OKpY>KaroIllel MpUpo/ie U MOBCEAHEBHOMN KU3HMU;
UCIOJIb30BaTh HAyYHBbIE METO/IbI HCCIEA0BaHUS (PU3MUECKUX SBICHUH, B TOM YUCIIE AJISl IPOBEPKU
TUIOTE3 U MOTYYEHUS] TEOPETUUECKUX BBHIBOJIOB;
OOBSICHATh HAYYHBIE OCHOBBI HAaMOOJEE€ BAKHBIX JOCTHKCHHH COBPEMEHHBIX TEXHOJOTHH, Hampumep,
MPAKTUYECKOrO HCIOJIb30BaHMs PA3IMYHBIX MCTOYHUKOB HHEPrMM HAa OCHOBE 3aKOHA MpEBpallleHUs U
COXpaHEHUs BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

W3yyenue ¢u3uku Ha ypoBHE OCHOBHOIO OOIEro OOpa30BaHHs HAMpaBICHO Ha JIOCTHXKEHUE

JIMYHOCTHBIX, MECTAIIPEAMETHBIX U ITPEAMETHBIX 06p330BaTeJ'IBHBIX PE3YIBTATOB.

B pesynbrate m3zydeHuss GpU3MKH HAa YpOBHE OCHOBHOIO OOIIEro oOpa3zoBaHHsA y O0ydaroIierocs

OyayT cOpMUPOBAHBI CIEAYIOLINE TUYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpHOTHY€CKOro BOCIIUTAHUS:

[l mposiBIIeHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PH3HUECKON HAYKH,

[l ICHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCHICKHUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOr0 M TYXOBHO-HPABCTBEHHOT0 BOCIIHTAHUS:

[l TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJEHHWU OOIIECTBEHHO 3HAYUMBIX M JTUYECKHUX
npo0JeM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHUEM TOCTIKEHUN (PH3HKH;

] ocOo3HaHUE BaXKHOCTH MOPAJIbHO-3TUYECKUX NPUHIIUIIOB B JEATEIILHOCTH YUYEHOTO;

3) 3cTeTHYECKOro BOCIUTAHMS:

[l BoCIpHATHE S3CTETHYECKMX KadecTB (U3NYECKOH HayKu: €€ TapMOHMYHOTO IIOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 O3HAHMSA:

[l oco3HaHWE IEHHOCTH (PU3UYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTA TO3HAHUS MHPA, OCHOBBI
pa3BUTHUS TEXHOJIOTUH, Ba)KHEHIIEH COCTABIIAIOLEN KYJIbTYpHI;

] pa3BUTHE HayYHOH JIF0OO3HATEIBHOCTH, UHTEPECa K UCCIIEJ0BATENIbCKOM eATEIbHOCTH;

5) popMupoBaHUSs KYJbTYPbI 310POBbSI M SMOIMOHAILHOIO 0J1ATONOTYYHSI:

[l oco3HaHWE LIEHHOCTH O€30MacHOro 00pa3za KHU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BaXHOCTU NpaBUJ O€30MACHOTO TOBEIEHUS Ha TPAHCIOpPTE, Ha JOpOrax, C JJIEKTPUUYECKHM H
TEIJIOBBIM 000PY/I0BaHHEM B IOMAIIIHUX YCJIOBHUSX;

[l c(hopMUPOBAHHOCTh HaBbIKa pe(IeKCUH, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY M TaKOro ke MpaBa
y JIpyroro 4ejioBeKa;

6) Tpy10BOTO BOCTIMTAHMS:

[l aKTMBHOE yyacTHe B pEIIeHUM NPaKTUYECKUX 3aJad (B paMKax CeMbH, 0Opa3oBaTelbHON
OpraHu3aly, TopoJia, Kpas) TEXHOJIOTUYECKON M COIMaTbHON HalpaBIEHHOCTH, TPEOYIOIUX B TOM
qucie 1 pU3nYecKuX 3HaHWH;

L] uHTEepec K MPaKTHUECKOMY U3YUYEHHIO MPOQECCHii, CBA3aHHBIX C (PU3UKOI;

7) 3K0JIOTHYECKOr0 BOCIIUTAHMS :

[l opueHTalys Ha MpUMEHEHHE (PU3NYECKUX 3HAHUI JJI pelleHus 3a7ad B 00JacTH OKpYsKaromien
Cpe/ibl, INIAHUPOBAHUS OCTYIIKOB ¥ OLIEHKH UX BO3MOXKHBIX ITOCJIEJICTBHUI ISl OKPY’KaIOLEN Cpebl;
[l oco3HaHue rI00anbHOr0 XapakTepa SKOJIOTHYEeCKUX IpoOsieM U MyTel X peleHus;

8) axanTanuu K U3MEHSIOIUMCS YCJIOBUAM COMAIBHON U IIPUPOAHOM Cpelbl:

Ll moTpeOHOCTh BO B3aUMOJEWUCTBUU NPHU BBINOJIHEHUU HUCCIEJOBAHUM U MPOEKTOB (HU3UYECKOM
HaMpaBIE€HHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JPYTHX;

] noBBILIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH U€PE3 MPAKTUUECKYIO 1€ATEIbHOCTD,

[ morpeOHOCTh B ()OPMHPOBAHUU HOBBIX 3HAHHM, B TOM 4Yucie (HOpMyIHpOBaTh UIECH, MOHATHS,
TUIIOTE3BI O PU3NUECKUX 00BEKTAX U SBICHUSAX,

] oco3nanue AehUIMTOB COOCTBEHHBIX 3HAHUIM M KOMIIETCHTHOCTEH B 00J1acTH (PU3UKH,

'] IIaHUPOBAHUE CBOETO Pa3BUTHSI B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHMIA;

'] cTpemiieHHE aHAJTU3UPOBATh U BBIABIATH B3aMMOCBSI3M MPHPOJIBI, OOIIECTBA U HIKOHOMHKH, B TOM
YUCIIe C UCTIOTb30BaHUEM (PU3UUECKUX 3HAHU;

] OIleHKa CBOMX JCHCTBUH C y4€TOM BJIMSHHUS Ha OKPYKAIOIIYIO CpPEeay, BO3ZMOXKHBIX TJI00ATBHBIX
IMOCJIEICTBUN.



METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbraTe ocBOeHUS HporpamMMmbl 10 (U3HKE HAa YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y
oOyyarotierocst 0yayt copMHpOBaHbl MeTanpeaMeTHbIE Pe3yJbTaThl, BKIIIOYAMOININE T03HABATCIbHbIC
yYHUBEpCaJbHbIC Yy4YeOHbIC JCHCTBHS, KOMMYHHUKATHBHBIC YHUBEpCAJIbHBIC Y4eOHbIC CHCTBUS,
PEryJIATHBHbBIC YHUBEPCAIbHbBIC yUCOHbBIC ICHCTBHS.

Ilo3HaBaTeabHBIE YHUBEPCAJTBHBIC y‘leﬁl—lble JeHCcTBUA

Ba3zoBble Jlornuyeckue aeiicTBHA:
® BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SIBJICHMUIA);
® yCTAHABIMBATh CYIICCTBEHHBIH MPH3HAK KIaCCU(PUKAIMH, OCHOBAaHHA Ui OO0OOLICHUS U
CpPaBHEHUS;
® BEISIBIISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTpUBaeMbIX (hakTaxX, MaHHBIX WU
HAOJIO/ICHUSX, OTHOCSIIUXCS K (PU3HMUSCKUM SBIICHUSM;
® BEISIBIISIT [TPUYMHHO-CIICJICTBEHHBIC CBS3M TPU W3YUYEHUH (U3NYECKHUX SBICHUH W IPOIECCOB,
JieNlaTh  BBIBOJABI C MHCIIOJIB30BAHMEM JIEAYKTHBHBIX M MHJIYKTHUBHBIX YMO3aK/IIOUEHUH,
BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3SAX (PU3NYECKUX BEITUYHH;
® CAMOCTOSITENIFHO BBIOMpPATh CHOCOO peureHus y4eOHOW (usnmyeckoit 3amaunm  (CpaBHEHHUE
HECKOJIbKMX BapUaHTOB pEIIECHUs, BbIOOp HauboJiee MOAXOASIIEr0 C YUETOM CaMOCTOSITENILHO
BBIJICJICHHBIX KPUTEPHUECB).
Bba3zoBrble uccienoBarenbcKkue AeiicTBUA:
® IICII0JIb30BAaTh BONPOCHI KaK UCCIIEN0BATENIbCKUII HHCTPYMEHT I03HAHMS;
®[IPOBOJUTH [0 CAMOCTOATEIBHO COCTAaBICHHOMY IUIaHY OIBIT, HECJIOXHBIM (usnueckui
SKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBaHNE (PU3UUECKOTO SIBIICHUS;
®OlIEHMBATh Ha NPUMEHMMOCTb M JIOCTOBEPHOCTb HWH(POpMAIMIO, TIOJIYYEHHYI0 B XOJe
UCCIIEJOBAHUS UIIN DKCIIEPUMEHTA;
® CaMOCTOSITENIBHO (OpMYyJIUpPOBaTh OOOOLIEHHS] M BBIBOJABI IO pe3yjbTaTaM IPOBEAEHHOIO
HaOJI0/IEHUS, ONBITA, UCCIIEIOBAHNUS;
® [IPOTHO3MPOBATH BO3MOKHOE JJalIbHEIIee pa3BUTHE (PU3NYECKUX MPOIIECCOB, a TAKXKE BBIIBUTATh
NPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.
PabGora ¢ undopmanmeii:
® [I[PUMEHATh PA3JIMYHbIE METOMAbl, UHCTPYMEHTBI M 3alpoChl MpHU MOUCKEe U 0TOOpe MH(pOopManuu
WK TaHHBIX C YYETOM IpeUI0KEHHON yueOHoH (usnueckoii 3a1auu;
® AaHANTM3UPOBATh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BUAOB U
¢bopM npencTaBieHUs;
® CaMOCTOSITENIBHO ~ BbIOMpaTh  ONTHUMalbHYI0  (opMy MpeAcTaBlieHus UHPOpMauun U
WUTIOCTPUPOBATh pelllaeMble 3aJJaul HECIIOKHBIMU CXEMaMHU, JuarpaMmmamMu, HHOU rpadukoi u
X KOMOMHAIMSIMH.
KomMyHnKaTHBHBIE YHHBepcaJbHbIE y4eOHble AeiicTBUA:
®B XOJI¢ OOCYXIEHHS Yy4eOHOrOo Marepuasa, pe3yJbTaToB J1Ia0OpaTOPHBIX PabOT W TMPOEKTOB
3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYXJaeMON TeMbl M BBICKAa3bIBaTh WJIEH, HAlIEJICHHBIE HA
pelIeHue 3a1a49u 1 MoAiep KaHne OJaroKenaTeIbHOCTH OOIICHUS;
® COMOCTABIIATh CBOM CYXKIEHHUS C CYKICHHSIMH IPYIMX YYacTHHKOB Juajnora, oOHapyXHBaTh
pa3iIuuue U CXOJCTBO MO3ULUH,
® BEIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
e IyOJIMYHO TIPEACTABNIATH PE3YJIbTAThl BBIMOIHEHHOTO (PU3NYECKOTO OIbITa (SKCIIEPUMEHTA,
WCCIICIOBAHMUSI, IPOCKTA);



® IOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHONW U MHIUBUIYaJIbHON PAOOTHI IPH PECIICHUN
KOHKPETHON (PU3HUYECKON MPOOIIEMBI;

® IPUHUMAThH 1M COBMECTHOHN ICSITEIbHOCTH, OPraHM30BBIBATH JCHCTBHS MO €€ JIOCTHIKCHHIO:
pacmpenensiaTh poyid, OOCYXIaTh IMPOIECCHl W PEe3yNbTaThl COBMECTHOW paboThI, 0000maTh
MHEHHUSI HECKOJIbKUX JTFOJICH;

® BEHITOJIHATH CBOIO YaCTh PaOOTHI, IOCTUTAst KAYECTBEHHOTO PE3yJIbTaTa [0 CBOEMY HAIIPABICHHUIO U
KOOPJMHUPYSI CBOH JICHCTBUS C IPYTUMH YWICHAMHU KOMaH]IbI;

® OIICHMBATh KAauyeCTBO CBOETO BKJaJa B OOMIMHA MPOAYKT IO KPHUTEPUSM, CAMOCTOSTEIHHO
cOpMyJIUPOBAHHBIM YYaCTHUKAMH B3aHMMO/ICHCTBHSL.

PeryJ’[HTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble JeHCTBHUSA

Camoopranu3amnus:

® BBISIBJIAATH NPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHTyalUsAX, TpeOyOIIUX Uil pEeLICHUs
(bu3nUecKux 3HaHU;

® OPHEHTHPOBATHCS B PA3JIMUHBIX IMOJXOJaX MPHUHATHS PEUICHUI (MHAMBUAYaJIbHOE, NPUHSITHE
peLIeHYsI B TPYIIIE, IPUHATHE PEIICHUI TPYIINOi);

® CaMOCTOSATEJILHO COCTABIIATh AJITOPUTM pelIeHUs (PU3MUECKON 3aJjaul WM IIJIaHa UCCIIEA0BAHUS C
y4€TOM HUMEIOIIMXCA PECcypcoB U  COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATH
IpeiaraéMple BapuaHThl PELICHUH;

e fienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPO/Ib, SMOLIMOHAIbHBIH HHTEJIEKT !

e 1aBaTh a/IEKBaTHYIO OLIEHKY CUTYallUU U IpeJyiaraTh IJiaH e€ N3MEHEHNUS,

® O0BSCHATH NMPUUUHBI JOCTHKEHHS (HEJOCTHIKEHUS) PE3yJIbTaToOB JEsITeIbHOCTH, J1aBaTh OLIEHKY
npuoOpeTEHHOMY OIIBITY;

® BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh (B TOM 4YHCIE€ B XOJ BBIIOJHEHUA (HU3NYECKOTO
UCCJIEJIOBAaHNS WJIM IMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBILUXCS CHTYAIlHi,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIMX TPYIHOCTEH;

® OIICHMBATH COOTBETCTBUE PE3YJbTaTa LUEIN U YCIOBUSM;

® CTaBUTh ce0s Ha MECTO JIPYroro 4eyjoBeKa B XOJ€ CIOpa WM JUCKYCCUM Ha HAy4HYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYrOro;

® IpH3HABaTh CBOE MPaBO Ha OMIMOKY MpHU peuieHud (PU3MYECKHX 3ajjad WIM B YTBEPKACHUIX Ha
Hay4YHbIE€ TEMBI U TAKOE YK€ MPaBO JIPYroro.

INPEIMETHBIE PE3YJIbTATHI

K koHIy 00y4yeHus B 7 KJacce MpeAMETHBIC pe3yJibTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPa)kaTh

c(hOpPMHUPOBAHHOCTH Y 00YUAIOIINUXCS YMEHUH!

® IICITIOJIB30BAThH IIOHATHUA. (1)I/I3I/I‘-IGCKI/IC N XUMHYCCKHEC SABJICHUA, Ha6J'IIOHeHI/Ie, 3KCHepI/IMeHT,
MOJCIb, THIIOTE3a, CAUHUIIbI (bHSI/I‘-IeCKI/IX BCJIIMYHH, aTOM, MOJ'IeKy.]'Ia, aneFaTHBIe COCTOAHUA
BemiecTBa (TBEPAOE, IKHIKOE, Ta3000pa3HOE), MEXaHMYECKOe JBHKCHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJMHEHHOE), TPACKTOpHs, paBHOJICHCTBYOMmIAas CWia, aedopmaius
(ympyrasi, TuiacTiueckas), HeBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;

e paznuuath sBjacHUA (Muddy3us, TEMI0BOE IBUKEHNUE YaCTHUI] BEIIECTBA, PABHOMEPHOE BHKEHHUE,
HEPAaBHOMEPHOE JIBIDKCHUE, WHEPIMS, B3aMMOJICHCTBHE TeJ, PABHOBECHE TBEPIBIX TEN C
3aKpeIIEHHON OCBhIO BpallleHUWs, Iepeaadya JaBiICHHS TBEPABIMU TeEJIaMH, XHUIKOCTIMH |
razamu, arMoc(epHOe JIaBliCHWE, IUIABAaHWE TEJI, MPEBPALICHUS MEXaHHMYECKOH DHEPrHU) IO
OIMIMCAHUK HUX XapaKTepHI:IX CBOfICTB U Ha OCHOBC€ OIIbITOB, ,Z[CMOHCTpI/Ip}/IOH_[I/IX JAHHOC
(busngeckoe SIBJICHUC;



® PACMO3HABATH MPOSBICHUE U3YUYEHHBIX (PM3NYECKUX SBICHUN B OKPY)KAIOIIEM MHUpPE, B TOM YHCIIE
¢bu3nyeckue sIBJICHHUS B IPUPOJE: MPUMEPB! ABHKEHUS C PA3IUYHBIMU CKOPOCTSMH B JKUBOU U
HEXXUBOW NpHpoJie, ACHCTBUE CUJIbl TPEHHUS B IPUPOAEC M TEXHHUKE, BIUSHUE aTMOC(EpPHOro
JIaBJICHUS Ha KMBOM OpPraHU3M, IJIaBaHHE PbIO, ppluaru B TeJle YeJIOBEKa, IPH 3TOM I1€PEBOANUTH
IPaKTUYECKYI0 3aJady B Yy4eOHYI, BBIICIATh CYLICCTBEHHbIC CBOWCTBA (IPH3HAKH)
(bu3n4ecKux sBICHUH;

® ONMCBIBATh U3YYEHHBIE CBOMCTBA TN U (PU3NYECKUE SIBIICHUS, UCTIONb3Ysl (PU3NUECKUE BETUUNHBI
(mMacca, 00BEM, IUIOTHOCTh BEILIECTBA, BpPEMsl, IIyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHIIA
YIPYTOCTH, CHJIa TSDKECTH, BEC Teja, CUJla TPeHHs, naBiieHue (TBEPIOTrO Telna, )KUAKOCTH, rasa),
BBITAJIKUBAIOIAsl CHJIA, MEXaHM4yeckass paboTa, MOLIHOCTb, IUIEYO CHJIBL, MOMEHT CHJIBI,
KO GUIMEHT TOJIE3HOTO JICHCTBUS MEXaHW3MOB, KHHETHUYECKAsl U IOTCHLUATbHAs JHEPIusi),
IpU ONKMCAaHUM IPABUIBHO TPAaKTOBaTh (U3MUECKUH CMBICH HCIHOJIb3YEMBIX BEIMYHMH, HX
0003HAYCHUSI U CIUHUIBI (PU3UUECKUX BEIWYHH, HAXOAUTH (DOPMYIIBI, CBSA3BIBAIOIINE AAHHYIO
(GU3NUECKyIO BEIMYMHY C APYTHMMHU BEIWYMHAMH, CTPOUTH IpaUKU M3YU4EHHBIX 3aBUCHMOCTEH
(bu3nYeCKuX BEIHYMH;

® XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKHUE SBJIEHUS U IPOLECCHl, HCIONb3Yys IpaBHia
CIIO’KeHMs cuJl (BOJIb OJJHOM MpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, npaBuiIo
paBHOBecusl pbryara (0J0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
SHEpruM, IpU OSTOM JaBaTb CJIOBECHYI0 (OPMYJIMPOBKY 3aKOHa M 3alUCBIBATh €r0
MaTEMaTHUYECKOE BBIPAXKCHHUE;

® O0BSICHATH (PU3UYECKUE SIBJICHUS, IMPOIECCHl W CBOMCTBAa TEJI, B TOM YHCIE M B KOHTEKCTE
CUTyalMil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUUYMHHO-CIIEICTBEHHBIE CBA3H,
CTpoUTh OOBSICHEHHE M3 1-2 JIOrMYecKMX OIaroB ¢ omopod Ha 1-2 W3y4eHHBIX CBOWCTBA
¢bu3nyeckux sABICHUN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH,

epemiath pacyéTHele 3amaud B 1-2 neiicTBUs, MCMONB3Ys 3aKOHBI M (DOPMYJIbI, CBSI3BIBAIOLIHE
¢u3nyeckrue BeIWYMHBI: HA OCHOBE aHalW3a YCJIOBMS 3a/laud 3alllChIBaTh KpPaTKoe YCIOBHE,
NOJCTaBIATh (U3MUECKHE BEIUYMHBI B (GOPMYNIbl U TPOBOJUTH pacué€Thl, HAXOIUTh
CIpaBOYHbIC JaHHbIE, HEOOXOAMMBIE U pEHIeHUs 3a7ad, OIEHMBATh PEaTHMCTUYHOCTh
MOJIYYeHHOU (PU3NUYECKON BETUYNHBI,

® pacro3HaBaTh MNPOOJIEMbI, KOTOpPbIE MOXHO PEUIMTh HPU MOMOIIM (U3NYECKUX METOJIOB, B
ONMCAaHWUH HCCICOBAHUS BBLICIATH MPOBEPSIEMOE MPEIIONIOKEeHUE (TUIOTE3y), pa3indyarh U
MHTEPIPETUPOBATh MOJYYEHHBIH pe3ysIbTaT, HAXOAUTh OLIMOKHU B XOJIE€ ONBITA, JIENAaTh BHIBOJIbI
10 €T0 pe3yJIbTaTaM;

® [I[POBOJUTH OIBITHl MO HAOMIOAEHUIO (U3MYECKUX SBJICHUH WIM (U3NYECKUX CBOWCTB TeI:
(GbopMynupoBaTh MPOBEPSIEMbIE MPENIOJIIOKEHHS, COOMpPAaTh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMCHIBATH X0/ OIBITAa U (POPMYJIMPOBATH BBHIBOJIBI;

® BLINIOJHATh TpSMbIE H3MEPEHUS] PAcCTOSHUS, BPEMEHH, Macchl Teda, o00BEMa, CUiIbl U
TEMIIEPATYPHI C UCIOIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aUCHIBATH MTOKA3AHUS
npubOOPOB C YUETOM 3aJaHHON a0CONIIOTHOM MOTPEIIHOCTH U3MEPEHUH;

® IPOBOJUTH MHCCIIEJIOBAaHHE 3aBHCUMOCTH OJHOM (U3UYECKOM BEIMYMHBI OT JAPYrod c
UCIIOJIb30BAHNEM TIPSIMBIX M3MEPEHUH (3aBHCUMOCTH MYTH PaBHOMEPHO JBMXKYILIETOCS Tejla OT
BPEMEHHU [BW)KEHUS Tela, CUJIbl TPEHUS CKOJIbXKEHHs OT Beca Teja, KadecTBa 0OpabOTKH
MIOBEPXHOCTEN TEJl U HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOINAAU CONPUKOCHOBEHHMS TEJl, CHJIBI
YIPYTOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIOUICH CHIIBI OT 00BbEMa MOTPYKEHHOM YacTH
Tela U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TIyOHHBI, Ha
KOTOPYIO TIOTPYXXEHO TEJIO, YCIIOBUH IUIaBaHHS TeJl, YCJIOBHI PaBHOBECHs pblyara W OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUHM Y4EOHOrO HCCIEAOBaHMs, COOMpaTh YCTAHOBKY U BBINOJIHATH
U3MEPEHUs], CleAys MpPeUIOKEHHOMY TIUIaHy, (UKCHpPOBaTh pE3yNIbTaThl IOJyYEHHOU



3aBUCHUMOCTH (M3NYECKUX BEJIMYMH B BHUJC NPEAJIOKEHHBIX TaOnuIl M TpaduKoB, AenaTb
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

® [IPOBOJIUTh KOCBEHHBIC HM3MEPEHUSI (U3NYECKHX BEIWYMH (IUIOTHOCTH BEIIECTBA JKHIKOCTU H
TBEPJOrO Teja, CWIAa TPEHUs CKOJIbXKEHHUS, [aBJIEHUE BO31yXa, BBITAIKMBAIOLIAs CHIIA,
JEeUCTBYIOIasi Ha MOTPYXKEHHOE B JKUIKOCTh TENO, KOAIPQHUIMEHT IOJIE3HOr0 AEHCTBUS
IIPOCTBIX MEXAHU3MOB), CIEAys IPENJOKEHHOM HMHCTPYKLMM: NPU BBINOJIHEHUM H3MEpPEHUI
coOHMpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHUE UCKOMOM BEJTMUMHBI,

e coO0JaTh ITPaBUiIa TEXHUKU O€30I1aCHOCTHU IpHU paboTe ¢ 1abOPaTOPHBIM 000PYAOBAaHHEM;

® yKa3bIBaTh IPUHIMIBI JECHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECBHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIINECs COCYy b, OapoMeTp, phlyar, MOJBUKHBIN U HETIOABIKHBIN OJIOK,
HAKJIOHHAs IUIOCKOCTb;

® XapaKTepu30BaTh MPHHLUIBI JACHCTBUS H3YyYCHHBIX NPUOOPOB M TEXHMUYECKUX YCTPOHCTB C
Olopoll Ha uX onucaHuss (B TOM 4YHCIE. TMOJMIUIHUKH, YCTPOWCTBO BOAOIPOBOAA,
TUJIpaBIMYECKUN IPEcC, MaHOMETP, BBICOTOMEp, MOPLIHEBOW HACOC, apeoOMETp), HCIOJIb3Ys
3HAHUSI O CBOWCTBaX (U3UYECKUX SBICHUH U HEOOXoquMmble (U3NYECKHE 3aKOHbI U
3aKOHOMEPHOCTH,;

® [IPUBOJIMTH TPUMEPbI (HAXOIUTh WH(POPMAIMIO O TMPHUMEpPax) MPAKTHYSCKOTO HCIOJIb30BAHUS
¢bu3nUecKnx 3HaHWH B TIOBCEIHEBHOW JKU3HU Ui oOecnieueHus: 6€30MacHOCTH PH 00paLICHUH
C npubOpaMu M TEXHUUYECKUMM YCTPOWCTBAMM, COXPAHEHUS 3[0POBbS U COOIIOAEHHUS HOPM
9KOJIOTMYECKOTO MOBEJCHUS B OKpY Kalollel cpesie;

® OCYLIECTBJISATh OTOOpP MCTOYHHMKOB HH(popmauuu B VHTepHETE B COOTBETCTBHM C 3aJaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUNW WU IMYTEM CpPaBHEHUS pa3lIUYHBIX
MCTOYHUKOB BBIIEIATh MH(POPMAIUIO, KOTOpasi SBJSETCS MPOTUBOPEUYMBOM WIM MOXKET OBITH
HEJIOCTOBEPHOM;

® ICIIOJIb30BAaTh IPH  BBIMOJIHEHWH Y4YE€OHBIX 3aJ@aHUMl  HAay4yHO-TIOMYJSPHYIO JIUTEPATYPY
(U3NYECKOro COJIep’KaHus, CIPaBOYHBIE MaTepuaibl, pecypcbl ceTu WHTepHer, BIajeTh
npuéMaMu KOHCHEKTHUPOBAHHS TEKCTa, IpeoOpa3oBaHus MHGOpMalUU M3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

® C03/1aBaTh COOCTBEHHBIE KpPAaTKNE MUCHMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHUKOB
uHpOpMaLUK GU3NUECKOTO COIEPKaHMs, B TOM YHCIIe MyOIMYHO JIeslaTh KpaTKhe COOOIEH s O
pe3yibTaTtax IMPOEKTOB WM YYEOHBIX MCCIIEOBAaHUM, NMPU ITOM TIPaMOTHO HCIOJIb30BAThH
M3yUYEHHBIN MOHATUIHBINA anmapar Kypca (pU3HKH, COIMPOBOXKIATh BHICTYINIEHUE MTPE3CHTAIHEH;

® [IpY BBINIOJHEHUHN YYEOHBIX NMPOEKTOB M MCCIIEJOBAHUIN paclpeleNnaTh 00s3aHHOCTH B IpyIe B
COOTBETCTBHM C IOCTaBJIEHHBIMU 3aJayaMH, CJIEIUTh 3a BBINOJHEHHEM IUIaHA JEHCTBHIA,
aJIecKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B JAEATEIbHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHMKAaTHBHOE B3aUMOJEHCTBHE, YUUTHIBAasi MHEHUE OKPY>KAIOIUX.

K koHIy 00y4yeHus: B 8 kjacce npeaMeTHbIE pPe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTb

c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHHIA:

® ICIIOJIb30BATh MOHSITHUS. Macca U pa3Mepbl MOJEKYJ, TEIIOBOE JBM)KEHHWE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHMS BEIIECTBA, KpUCTAJIMYECKHE M aMop(dHbIE Tella, HACBHIIEHHBIA U
HEHACBHIIIEHHbII Tap, BJIAXXHOCTh BO3JlyXa, TeMIepaTypa, BHYTPEHHSS OSHEPrus, TEIUIOBOU
JBUraTelb, AJIEMEHTAPHBbIM DJJIEKTPUYECKUH 3apsl, SJIEKTPUYECKOe I10Jie, IPOBOJHUKH U
TUAJIEKTPUKH, TOCTOSIHHBIN 3JICKTPUYECKUH TOK, MarHUTHOE T10JIE;

® pa3nuuaTh SABJIECHUS (TEIUIOBOE PACLUIMPEHHE U CXKaTHe, TEeIulonepesnada, TEIUIOBOE PABHOBECHUE,
CMauyMBaHUE, KaWJUIAPHbBIE SBJICHUA, MCIapeHUE, KOHIECHCAIMs, IUIaBJICHUE, KPUCTAIUIN3aLUs
(oTBepueBaHUE), KHUIICHWE, TeIulonepenada (TerIONpOBOAHOCTh, KOHBEKLHUS, H3Iy4YeHHE),
ANIEKTpU3aLUs TEJl, B3aUMOJCHCTBHE 3apsa0OB, AEHUCTBUS DJIEKTPUYECKOTO0 TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJCHCTBUE MarHUTOB, ACHCTBUE MATHUTHOT'O IOJSI HA MPOBOAHUK C TOKOM,



AJIEKTPOMArHUTHAs MHAYKIHS) MO OMHCAHUIO X XapaKTEpPHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHPYIOMINX JaHHOE (PU3NIECKOE SBICHUE;

® PacIo3HaBaTh NPOSIBICHUE U3YYCHHBIX (M3MUYECKUX SBICHUH B OKPYXKAIOIIEM MHpPE, B TOM YHUCIIE
¢usnueckue SBICHHUA B MPUPOJE: MOBEPXHOCTHOE HATSHKCHHWE W KANMJUIAPHBIC SIBJICHUS B
NpUpoze, KpUCTAILIBI B pupoje, uzinydenue CoiHia, 3aMep3aHue BOJI0EMOB, MOPCKUE OpH3HI,
oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, »JJEKTpPUYECKHE SBICHHS B aTMocdepe,
JJIEKTPUYECTBO KMBBIX OPraHU3MOB, MAarHuTHOE Iojie 3eMiH, Jped( TMOJIOCOB, pOIb
MarHUTHOTO TOJS s JKU3HM Ha 3emje, MOJNIpHOE CHUSHHE, IPH 53TOM TEPEBOAUTH
NPaKTHYECKYIO 3aJady B y4eOHYIO, BBIIECNATh CYIICCTBCHHBIC CBOMCTBA (IPU3HAKH)
(bu3nUecKux SIBICHUH,

® ONIMCHIBATh W3YYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBIICHUS, UCTIONB3YS (PU3NUECKUE BETUUHHBI
(Temnepatypa, BHYTPEHHSS SHEPTHs, KOJTUYECTBO TEIUIOTHI, YAETIbHAS TEIUIOEMKOCTh BEIIECTBA,
ylenbHas TeMmJoTa IUIABJICHUs, yAelbHas TEIUIoTa MapooOpa3oBaHMsA, yJelbHas TEIIoTa
CrOpaHHs TOIUIMBA, KOX(PQPHUIMEHT MOJE3HOTO IEHCTBUS TEIUIOBOM MAIIWHBI, OTHOCHTEIbHAS
BIQXHOCTh BO3[yXa, OJIEKTPUYECKUI 3apsii, cuila TOKa, JJIEKTPUYECKOe HaNpshKEHHE,
COIPOTHBIICHHE IIPOBOJHMKA, YAEIbHOE CONPOTUBIEHHE BEIIECTBA, paboTa M MOIIHOCTh
JJIEKTPUYECKOTO TOKA), MpPHU ONHCAHWU TPABMWIBHO TPAKTOBAaTh (U3WYECKHHA CMBICT
UCTIOJIb3YEMBbIX BEIMYMH, 0003HAUCHHS M €IUHUIIBI (PU3NIECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3MUYECKYI0 BEIIMYMHY C JAPYTHMH BEIWYHMHAMHU, CTPOUTH TPauKH
M3YyYEHHBIX 3aBUCHMOCTEN (PU3NIECKUX BEINYHH;

® XapaKTepu30BaTh CBOWCTBA Teld, (U3NYECKHE SBJICHUS M TPOLECCH], HCIOIb3ys OCHOBHEIC
MOJIOKEHUSI ~ MOJICKYJISIPHO-KMHETHYECKOW ~ TEOPHUH  CTPOCHHUS  BEUIECTBA,  MPUHIIHII
CyNepIo3UIuH Mojeil (Ha KaueCTBEHHOM ypOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma s
yuacTka 1enu, 3akoH J[koyns—JIeHla, 3aKOH COXpaHEHWS JHEPrud, MpPH O3TOM JaBaTh
CIIOBECHYIO (DOpMYIHPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

® O0BSICHATH (PU3MUYECKHE TPOILECCHl M CBOWCTBA TENl, B TOM YHWCIE W B KOHTEKCTE CHTyalui
NPaKTUKOOPHEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUUYUHHOCIEICTBEHHbIE CBSA3M, CTPOUTh
oObsicHeHHe M3 1—-2 JOrMYecKuX IIaroB ¢ Onopoil Ha 1-2 M3y4deHHBIX CBONCTBA (U3UUECKUX
SABJICHUHN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemiath pacy€THble 3a7aud B 2—3 JEMCTBUSA, MCIOJIB3YS 3aKOHBI M (DOPMYJIbI, CBSI3bIBAIOLIME
¢u3nveckrne BENIWYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/Ia4M 3alHChIBATh KPATKOE YCIOBHE,
BBISIBIIITh HEJOCTATOK JAHHBIX JUIS PEHICHUS 3aJ]add, BBIOMpATh 3aKOHBI W (OPMYIIHI,
HeoOXonuMble ISl €€ pelIeHus, MPOBOAUTh PacuéThl M CPaBHMBATH MOJIYYEHHOE 3HAUEHUE
(bu3M4ecKoil BETMUNHBI C U3BECTHBIMU JITaHHBIMU;

® PacMO3HABaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIINTh TIPU IOMOIIN (PH3HMUECKUX METOJIOB,
UCTIONB3Ysl OINMCAHWE WCCICIOBAHUSA, BBIICIATH IPOBEPSEMOE MPEANONIOKEHUE, OICHUBAThH
NPaBUIBHOCTD MOPSAKA IPOBEACHUS UCCIIEI0BaHNS, 1€1aTh BHIBObI;

® IPOBOJIUTH OMBITHI MO HAONIONEHUIO (DU3MUYECKUX SIBICHUA WM (PU3MYECKHX CBOWCTB Tel
(KanmMJUIApHBIE SBJICHUS, 3aBUCHMOCTH JaBJCHUS BO3IyXa OT €ro o0BEMa, TeMmIeparyphl,
CKOpPOCTH TIpoIlecca OCTBHIBaHMS M HAarpeBaHUS TPU W3IYYCHHH OT I[BETa H3IyJaroleH
(mornoraronieil) MOBEPXHOCTH, CKOPOCTh HMCHAPEHHS BOIBI OT TEMIEPATyphbl KHIKOCTH M
wIomaa e€ MOBEPXHOCTH, 3JICKTPHU3ALUS TENl M B3aWMOJCHUCTBHE DJICKTPHUCCKHX 3apsiioB,
B3aMO/ICHICTBUE TIOCTOSIHHBIX MAarHWTOB, BH3yaJHM3alsl MAarHUTHBIX TIIOJICH IOCTOSHHBIX
MarHuTOB, JACHCTBHS MAarHUTHOTO MOJSI HAa MPOBOJAHUK C TOKOM, CBOWCTBA JIEKTPOMArHWTa,
CBOICTBA  3JIEKTPOABHIATENsl  TOCTOSIHHOTO  TOKa):  (OpMynMpoBaTh  IpOBEpsEMbIC
HPEATIONOKEHNUS, COOMpaTh YCTAaHOBKY M3 IPEUIOKCHHOTO O0OpYJOBAaHHS, ONUCHIBATH XOJ
OIIBITA " bopMyaHpOoBaTH BBIBOJIBL;



® BBITNIOJHATH NPSAMBIE U3MEPEHUST TEMIIEPATYPbI, OTHOCUTEIBHON BIAXKHOCTH BO3yXa, CUJIBI TOKA,
HaNpsHKEHUSI C HMCIOJIb30BAaHUEM AaHAJIOTOBBIX NMPHOOPOB M JATYMKOB (PU3MUECKUX BEIUYMH,
CpaBHUBATh Pe3yJIbTAThl U3MEPEHUH C yUETOM 3a/laHHON aOCOMOTHOM MOTPEITHOCTH;

® IPOBOJUTH HCCIICZIOBAaHHE 3aBHCUMOCTH OJHOM (U3UYECKON BEIUYMHBI OT JAPYrod C
UCIIOJIb30BAHMEM MPSIMBIX HM3MEPCHUIl (3aBUCHMOCTh CONPOTHBIICHUS TPOBOJHHKA OT €ro
JUIMHBI, TUTOIIAIN NONEPEYHOI0 CEYEHUS U YIEJIBHOIO CONPOTHUBIICHUS BEIIECTBA ITPOBOJHMKA,
CWJIBI TOKa, WAYLIETO 4Yepe3 IPOBOAHMK, OT HANPsIKEHUS Ha INPOBOJHHUKE, HCCIECIOBaHHE
NOCJIC/IOBATEIFHOTO M MapalIeIbHOTO  COCJMHEHHWH  MPOBOJHHMKOB).  IUIAHMPOBATh
UCCIIE/IOBaHNE, cOOMpaTh YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIEAYS PENTI0KEHHOMY IUIaHY,
(buKCUpoBaTh pe3yJabTaThl NOJIYYEHHOW 3aBHCHUMOCTH B BHJAE TaOaul U rpadukoB, AenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHMS;

® [IPOBOJIUTh KOCBEHHBIC M3MeEpeHUs1 (HU3MUYECKUX BeNUYMH (ylerabHas TEIUIOEMKOCTH BEIIECTBa,
COIIPOTHUBJICHHE NPOBOJHMKA, paboTa M MOIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAHUPOBATh
U3MEpEeHHs], COOMpaTh 3KCIEPUMEHTABHYIO0 YCTAHOBKY, CIIEAYs MPeUI0KEHHOW UHCTPYKLUH, U
BBIYUCIISATh 3HAUEHUE BEJINYNHBI,

e coOII0AaTh NpaBUIIa TEXHUKH 0€30I1aCHOCTH MpU paboTe ¢ J1abopaTOpHBIM 000PYI10BaHUEM;

® XapaKTepu30BaTh IMPHUHLUIbBI JEHCTBUS H3YYEHHBIX NPHOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpOM Ha MX ONHMCAaHMA (B TOM YHCJE. CUCTEMa OTOIUIEHUS IOMOB, T'MTPOMETp, IMapoBas
TypOMHa, aMIlepMETp, BOJBTMETP, CUETUUK 3IIEKTPUUYECKON 3HEPruM, 3JIEKTPOOCBETUTEIbHbIE
nprOOpPBI, HAarpeBaTeNIbHbIC JJICKTPONPUOOPH! (IPUMEPHI), AIEKTPUYCSCKUE MPEAOXPAHUTENH,
AJIEKTPOMArHUT, 3JEKTPOJBUIATENb IIOCTOSHHOIO TOKA), MCHOJb3ysl 3HAHUS O CBOMCTBax
¢bu3nveckux SBICHUN 1 HEOOXO0AUMBIE (PU3NIECKHIE 3aKOHOMEPHOCTH,

® pacro3HaBaTh IMPOCTHIE TEXHUYECKHUE YCTPOWCTBA M HM3MEPUTEIbHBIE NMPUOOPHI MO CXeMaM |
CXEMaTU4YHBIM pPHUCYHKaM (KMJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, THUTPOMETD,
JIBUTaTellb BHYTPEHHETO CTOPaHMs, HJIEKTPOCKOI, PEOCTAT), COCTABIISTh CXEMbI 3JEKTPHUYCCKUX
LENe ¢ MOCIeN0BATEIbHBIM U MapajlIEIbHBIM COEAUHEHUEM JJIEMEHTOB, pa3inydasl yCIOBHBIE
0003HaYeHHUs HIEMEHTOB IEKTPUUECKUX LIETeH;

® IPUBOJUTH TPHUMeEphl (HAXOAUTh WHPOPMALHUIO O MPUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
¢u3nvecKknux 3HaHUH B MOBCEIHEBHOW JKM3HU JUIs oOecrieyeHus: 6€30MacHOCTH Ipu 0OpaleHun
c npubopaMu U TEXHMUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0pPOBbS M COOJIIOJIEHUS HOPM
9KOJIOTHYECKOTO NTOBEJECHMSI B OKPYXKAIOIIEH CpenE;

® OCYILECTBIISITh TMOMCK HH(pOpMAMM (U3NYECKOro coaepkaHuss B VIHTepHeTe, Ha OCHOBE
UMEIONIMXCA 3HAHUM W TNyTéM CpaBHEHHUS JIONOJHUTENbHBIX HCTOYHUKOB BBIJIENATH
uH(bOpMaIHIO, KOTOpas SIBJISETCS MPOTUBOPEUNBOM UM MOXKET OBITh HEZOCTOBEPHOI;

® IICTIOJIb30BAaTh TPU  BBIOJHEHWHM YYEOHBIX 3aJaHUi  HAYYHO-TIONMYJSIPHYIO JIUTEpaTypy
(¢u3nUecKoro cojaep)kaHusi, CIpPaBOYHBIE MaTepHalbl, pecypchl ceTd VHTepHeT, BiaueTh
npuéMaMi KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHuss WHGOpMAIMKU M3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYTYIO;

® c03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHUE YCTHBIE COOOIIEeHNUs, 060011ass HHPOPMALIUIO U3
HECKOJBKUX HMCTOYHHKOB (PU3UUECKOTO COJAEpXKaHHs, B TOM 4YHCJIEe MyOJIMYHO IMPEICTaBIATH
pe3yiapTaThl INPOEKTHOM WM MCCIEAO0BATENbCKOM AESATEIBbHOCTH, IPU 3TOM TPaMOTHO
UCIIOJIb30BaTh U3YyUCHHBIM MOHATUHHBINA anmapar Kypca (pU3HMKH, CONpPOBOXKIATH BBICTYIUICHHUE
MpE3CHTAlUEN;

®IpY BBHIMOJHEHUH YYEOHBIX TPOEKTOB M HCCIEAOBAaHUHN (U3NYECKUX IPOIECCOB paclpenelsTh
0053aHHOCTH B T'PYIIIIE€ B COOTBETCTBUU C TIOCTABICHHBIMH 331a4aMH, CJIECIUTD 32 BBHIIIOJIHEHUEM
IUlaHa JIeHCTBUH M KOPPEKTHPOBaTh €ro, aJEeKBaTHO OLEHMBATh COOCTBEHHBIM BKIaJ B
JESATEIBHOCTh ~ IPYNIBI, BBICTPAMBATH KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE, MPOSBIAA
TOTOBHOCTh paspemarb KOH(JIUKTBL.



K koHiy oOy4enus B 9 kjacce npeaMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaxaTb
c(hOpPMHUPOBAHHOCTH Y 00YUaAIOIIUXCS YMEHUH:

® JICIIOJIb30BaTh MOHATHS: CUCTEMa OTCU€Ta, MaTepHalbHas TOYKA, TPACKTOPHsI, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBHKCHUS, nedopmanus (ynpyras, IUIACTUYECKas ), TpeHHe,
[EHTPOCTPEMHUTENIBHOE YCKOPEHHE, HEBECOMOCTh M IEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO
TBEPOE TENO, IEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUs U BOJHBI,
3BYK, HH(pa3ByK U yJIbTPA3BYK, dJICKTPOMATHUTHBIC BOJIHBI, [IKaJa 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS M TOTJIONICHUs, anbda, O6eTa- n
raMma-u3JIydeHus, U30TOIbI, SIJepHAst JHEPreTHKA,

epa3nuuaTh  SBJIEHUS  (paBHOMEPHOE H  HEPAaBHOMEPHOE  MPSIMOJMHEHHOE  JIBUXKEHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE JBI)KEHHE, CBOOOJHOE TaJCHUE T, pPABHOMEPHOE
IBWKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBHE T, PEaKTHBHOE JBIKEHHUE, KojieOaTelabHOe
IBIKECHUE (3aTyXalollMe M BBIHY)KACHHBIC KOJIEOaHUs), PE30HAHC, BOJIHOBOE MIBHKCHUE,
OTpakKeHHE 3BYKa, MNPSAMOJIMHEHHOE pPACHPOCTPAHEHUE, OTPAKCHUE U NPEIOMIICHHE CBETa,
NOJIHOE BHYTPEHHEE OTpPaKEHHWE CBETA, PA3JIOKECHHUE OEJOoro CBeTa B CIEKTP M CIOKEHHE
CIIEKTPAJIbHBIX IIBETOB, JWCIEPCUSl CBETA, €CTECTBEHHAs PaJdOaKTHBHOCTh, BO3HUKHOBCHHE
JMHEHYaToro CIEKTpa HW3JIyYeHHs) IO ONMHCAHHI0O HMX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIHX TaHHOE (PU3UUECKOE SIBIICHUE;

® Pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MHpPE (B TOM YHUCIIe
¢du3ryecKue SBICHHUS B IPUPOAE: MIPUIUBHI U OTJIMBEI, BIDKCHHE Tu1aHeT COTHEYHON CHCTEMBI,
PEaKTUBHOE JBIKCHUE JKMBBIX OPraHW3MOB, BOCHPUSATHE 3BYKOB KMBOTHBIMHU, 3€MJIETPSICCHUE,
celiCMMYecKHue BOJHBI, I[yHAMH, O3XO, I[BETAa TEJN, ONTHYECKHE SBJICHUS B IPHPO/IE,
Ouosoruueckoe JeWCTBHUE BUAMMOIO, YIbTPA(pUOJIETOBOTO U PEHTTEHOBCKOTO W3IY4EHUH,
€CTECTBEHHBIM paJMOAaKTUBHBIA (OH, KOCMHYECKHE Jy4HM, pPaJUOAKTUBHOE H3JIy4YeHHE
HPUPOAHBIX MHUHEPAJIOB, JCHCTBHE PaIMOAKTUBHBIX M3JTYYCHHI Ha OpPraHW3M 4YelOBeKa), Mpu
3TOM MEPEBOAUTH MPAKTHUECKYI0 3a7ayy B Yy4yeOHYI0, BBIJENSATh CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKy) GU3NYECKHUX SIBICHUH;

® ONMCHIBATh U3YUYEHHBIE CBOMCTBA TN U (PU3NUYECKUE SIBICHUS, UCTIONb3Ys (PU3NUECKUE BETMUNHBI
(cpemusis ¥ MrHOBEHHas: CKOPOCTh Tella IPU HEPABHOMEPHOM JIBIDKCHUH, YCKOPEHHE,
nepeMeInieHne, MyTb, YIJIoBas CKOPOCTb, CHJIA TPEHWs, CWJIa YIOPYTOCTH, CHJIa TSIKECTH,
YCKOpPEHHE CBOOOIHOTO TAJCHHs, BEC Tela, WUMIYJIbC TeJld, MMITYJIbC CHIIBI, MEXaHHMYECKas
paboTa M MOIIHOCTb, NMOTEHLUAIbHAs HEPrus Tejia, MOAHATOrO HaJl MOBEPXHOCTHIO 3EMIIH,
NOTEHIMANbHAsl PHEPrUsl CXKATOM NPYXKHUHBI, KHHETUYECKas SHEPrus, MOJHas MeXaHH4YecKas
SHEpTHUs, TEePHOJ W YacToTa KoJeOaHWi, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTAa TOHA,
CKOpPOCTh CBETa, MOKa3aTelh MPEIOMIICHUS Cpe/bl), TP ONHMCAHUM IPABHILHO TPAKTOBAThH
(bu3nUecKuil CMBICT MCIOJb3YEMbIX BEIWYHH, 0003HAYECHUS U €IUHUIBI (PU3MYECKUX BEINYMH,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUYUHY C JAPYTUMH BEIMYHMHAMHU,
CTPOUTH TpapUKH N3YUEHHBIX 3aBUCUMOCTEH (DU3NUCCKUX BEINYHH;

® XapaKTepU30BaTh CBOMCTBA Tell, GPU3NIECCKHE SBICHHS U MTPOIECCHI, HCITONB3YsI 3aKOH COXPaHEHU S
SHEpPTUH, 3aKOH BCEMHUPHOTO TATOTEHHS, TNPUHIMI CYNEPHNO3WIMHA  CHJI, TPHHITHII
otHocuTenpHOCTH [amumesi, 3akoHBl HbBIOTOHA, 3aKOH COXpAaHEHUS WMITYJIbCa, 3aKOHBI
OTpaXKEHHs M HPEJIOMJICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsI0BOTO M MAacCOBOTO YHCEN IMPU
SJICPHBIX PEaKIMAX, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIHCHIBATh €r0
MaTeMaTHYeCKOe BHIPAKCHHUE;

® O0BSICHATH (PU3MUYECKHE TPOLECCHl M CBOMCTBA TEJl, B TOM YUCJIE€ U B KOHTEKCTE CHTyaluil
NPAaKTHKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CIICICTBEHHBIC CBS3H, CTPOUTH
o0bsicCHEHHE U3 2—3 JIOTUYECKUX IIaroB C OMOpOH Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3NUYECKUX
SIBJICHUH, (buzmgecKux 3aKOHOB WIn 3aKOHOMEPHOCTEN;



e pemiaTh pacy€THbIC 3aJaul (ONUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHUIl), UCIIOJIb3Ysl 3aKOHBI U
¢dbopmynbl, cBs3bIBaONINEe (PU3MUECKUE BEMUYMHBI: HAa OCHOBE aHajHM3a YCJIOBHS 3a/Jadyd
3aMUCHIBATh KPATKOE YCIIOBHE, BBIABIISATH HEAOCTAIONINE MM M30BITOYHBIC JTaHHBIC, BHIOMPATH
3aKOHBI M (OpMyJbl, HEOOXOAMMBIE [UIsl PEIHICHUS, HPOBOAMTH pPAcYEThl M OLEHHUBAThH
PEATUCTUYHOCTD MOJTYYEHHOTO 3HAUeHUS (PU3NUECKON BEIMUNHBI,

® pacro3HaBaTh NPOOJIEMbI, KOTOpPHIE MOXKHO pPEIIUTh MpU MOMOIIU (U3HUYECKUX METO/IOB,
UCIIONIB3YSl OINKCAaHUE MCCIEAOBAHUS, BBIACIATH IMPOBEPSEMOE MPEANOIOKEHUE, OLCHUBATDH
MPaBWIBHOCTh MOPSJKA IPOBEICHUS MCCIENIOBaHUsA, [elaTh BBIBOAbL, WHTEPIPETHPOBATDH
pe3ynbTaThl HAOJIOIEHUI U ONBITOB;

® [[POBOJMTH OMNBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUN WM (U3UYECKUX CBOICTB Tel
(n3yuenue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXPAHECHHUS SHEPTUH, 3aBHCUMOCTH IEpHOJA
KoJIeOaHUH MPYKUHHOTO MAasiTHUKA OT MacChl Irpy3a M *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb
OT aMIUTUTYAbl MaJIbIX KOJIEOAHWU, TPSMOJIMHEMHOE pPACHpPOCTPAHCHUE CBETA, Pa3jOKEHUeE
0eroro cBeTa B CIIEKTP, M3yYCHHE CBOWMCTB M300pakeHUS B IUIOCKOM 3€pKaje MU CBOICTB
M300paKCHHUS TpeaMeTa B COOMparomiei JmH3e, HAONIOJCHHE CIUIONIHBIX W JMHCHYATBIX
CIIEKTPOB HM3JIYYEHHS): CaMOCTOATEIBHO cOOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
000pyI0BaHMs, OTMMCHIBATH XOJ OTBITA U €0 Pe3yJIbTaThl, POPMYIUPOBATH BHIBOJIBI,

® IPOBOJUTH MpPHU HEOOXOJMMOCTH CEpHUIO MPSAMBIX H3MEPEHWH, Ompeaenss CpeaHee 3HaueHHUe
u3MepsieMol BeTUYMHBI (POKYCHOE paccTOsHHE coOuparomiel JTUH3bI), 000CHOBBIBATH BHIOOD
cnocoba u3MepeHus (M3MEPUTEITLHOTO TPUOopa);

® IPOBOJUTH HCCIICOBAaHUE 3aBHUCUMOCTEH (PH3MYECKUX BEIHMYHUH C HCIOJIB30BAHUEM TPSMBIX
U3MEpEeHH (3aBUCHMOCTh MYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBI)KCHUH 0€3 HadalbHON
CKOpOCTH, Tiepuojia KojeOaHWii MaTeMaTHYECKOTO0 MAasTHHKA OT JIMHBI HHUTH, 3aBHCUMOCTH
yIjla OTpaXKeHUsl CBeTa OT yIJla MaJeHus U yria NpeJoMJIeHHs OT yIiia MaJieHus): MIaHUpOBaTh
UCCIIeIOBaHKE, CaMOCTOATENbHO COOMpaTh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOITY4YEHHON
3aBUCHUMOCTH (HU3UYECKUX BEIMYMH B BHUAC TaOMUI] W TpaduKOB, JeNaTh BBIBOJBI TI0
pe3ysbTaTaM UCCIICIOBaHUS;

® IPOBOJIUTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMUYUH (CPEeIHss CKOPOCTh M YCKOpEHHE Tena
pU PaBHOYCKOPEHHOM [BI)KEHUH, YCKOPEHHE CBOOOIHOTO IAJCHHS, >KECTKOCTh TPYKUHEI,
KO3 (ULMEHT TPEeHUsl CKOJBbXKEHHs, MeXaHW4yeckas paboTa M MOILIHOCTh, 4acTOTa M HEPUOJ]
KOJIEOAaHWH MAaTeMaTHYeCKOro M TPYXHHHOTO MAasTHHKOB, ONTHYECKas CHJIA COOMpAaromei
JIMH3bI, PAIMOAKTUBHBIA (OH): TUIAHUPOBATH HM3MEPEHUs, COOUpPATh HSKCIEPHUMEHTAIBHYIO
YCTAaHOBKY W BBHINOJNHATh HW3MEPEHUS, CIenys TPEIIOKEHHON WHCTPYKIMH, BBIYUCIATH
3HAQYEHHE BEIWYMHBI W AaHAJIM3MPOBATH IIOJNyUYEHHBIE pE3YJIbTaThl € YYETOM 3aJaHHOUN
MIOTPELIHOCTH U3MEPEHUH;

e coOIOAaTh NMpaBUIa TEXHUKH 0€30IaCHOCTH Mpu padoTe ¢ 1abopaTOpHBIM 000pYI0BaHUEM;

® pa3NUyaTh OCHOBHBIC IPHU3HAKM M3YYCHHBIX (HU3MUECKUX MOJeNeil: marepuaibHas TOYKa,
a0COMIOTHO TBEPAOE TEJO0, TOYEUHBIM HCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IUIaHEeTapHas
MOJIeNIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO s1J1pa;

® XapaKTepU30BaTh TNPHHIUIBI JCHCTBUS HW3YUYEHHBIX NPHUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpOi Ha WX ONHCaHUs (B TOM YHCIE: CIUIAOMETP, JATYAKU TOJOKEHUsS, PACCTOSHUS |
YCKOpEHHS, pakeTa, »HXOJOT, OYKH, Hepuckor, ¢GoToanmapar, ONTUYECKHUE CBETOBO/IH,
CIIEKTPOCKOII, JTO3MMETp, KaMmepa BuibcoHa), MCHONB3ys 3HAHUS O CBOWCTBAX (DUBMYECKHUX
SABJICHUN ¥ HEOOXOAUMBIE (PU3NUECKHE 3aKOHOMEPHOCTH;

®IICTIONIb30BAaTh CXEMBl W CXEMaTHYHbIE PHCYHKH M3y4YCHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX TMPUOOPOB U TEXHOJOTMYECKHX MPOIECCOB TMPU pEIIeHUH ydyeOHo-
MPAKTUYECKUX 3a/1a4, ONTUYECKUE CXEMBI JIJIsl MOCTPOCHUS M300paKeHHM B IJIOCKOM 3€pKaje U
coOuparomei TUH3E;



® IPUBOJMTH TPUMEpPHI (HAXOIUTh WH(POPMALUIO O TPUMEPax) MPAKTUUIECKOTO HCIIOIb30BAHMS
¢u3nuecKkux 3HaHUH B TIOBCEIHEBHOW JKU3HU Ui obecnieueHus: 6€30MacHOCTH MPU 00paIeHUH
c mpuOOpaMu M TEXHHUUECKUMH YCTPOWCTBAMH, COXPAHEHHUS 30POBbSI M COOJIOACHUS HOPM
9KOJIOTHYECKOTO MTOBEJCHHS B OKPYKAIOLIEH cpeie;

® OCYILECTBIIATh MOMCK MH(pOpMaLUM (hU3HYECKOro cojaepkaHus B HTepHeTe, caMOCTOATENBHO
(bopMynMpys HNOUCKOBBIA 3aIpOC, HAXOAUTh IYTH ONPEAETICHHUsS JOCTOBEPHOCTH IOJYyYEHHOU
MH(POPMAaLMK Ha OCHOBE UMEIOLMXCS 3HAHUM U IOTIOJIHUTENbHBIX HCTOYHUKOB;

® ICIIONIb30BaTh IIPU  BBIIOJHEHMHM YYEOHBIX 3aJaHMi  Hay4yHO-IOMYJSIPHYIO JIUTEpaTypy
(GU3M4ecKoro coaep)kaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetd VIHTepHeT, BianeTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHusi MHGOpPMALMU M3 OAHOM 3HAKOBOM
CHCTEMBI B IpYTYIO;

®CO3/1aBaTh COOCTBEHHbIE IHCBMEHHBIE M YCTHBIE COOOLIECHMs Ha OCHOBE HH(pOpMAaLUU U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOrO COJEpKaHMs, MyOJINYHO NPEACTaBIATh pPE3yJbTaTbhl
IIPOEKTHOM WJIM HCCIEAOBATEIBCKOW JEATEIBHOCTH, NP 3TOM TI'PAMOTHO HCIOJIB30BaTh
M3YYEHHBIN MOHATUIHBIN annapaT U3y4aeMoro paszeia (pU3suKyu U COPOBOXKAATH BBICTYIIJICHUE
IIpe3eHTanuen c y4ETOM 0COOEHHOCTEM ayIUTOPUHU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE
7 KJIACC

Kouau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBanue pa3aenoB 4 TeM (uudpoBbie)
Konrpoabubsie IIpakTnuyeckue
n/n NMporpamMmmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazgen 1. ®u3uka v €€ poJib B NO3HAHUM OKPY:KAIOIIEro Mupa
1.1 ®dusmka - HayKa 0 IPUPOJIC 2 Bubmiorexa LIOK
' yia 0 IpHpod https://m.edsoo0.ru/7f416194
bubmuoreka [[OK
12 Dusieckie Be HibI 2 L https://m.edsoo0.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIH METOT TO3HAHUS 2 1 bubmorexa LIOK
' e A https://m.edsoo0.ru/7f416194
Hroro mo pazneny 6
Pa3nes 2. [lepBoHayajibHbIe CBe/ICHUS] 0 CTPOEHUH BelllecTBa
21 CTpoctiie B Ba 1 bubmuoreka [JOK
' POCHHE Betitee https://m.edso0.ru/7f416194
99 JIBU>KeHNE U B3aUMO/ICVICTBUE YACTHI] 2 1 bubmuoreka [[OK
' BEIECTBA https://m.edso0.ru/7f416194
b K
2.3 ArperatHble COCTOSIHUS BELIECTBa 2 hgsgl;l/or;e; daS(])_E)?ru 17§416194
Hroro no pazneny 5
Pasznen 3. /IBuskeHHe U B3aUMOAEHCTBHE TeJl
3.1 MexaHn4eckoe JTBHKEHUE 3 Bubmiorexa [OK
' a https://m.edso0.ru/7f416194
but6mmoreka [JOK
3.2 n , 4 1
HIEPIILA, MACCa, TLIOTHOCTD https://m.edsoo.ru/7f416194
but6mmoreka [JOK
3.3 Cuna. B 14 1 2
. BIbL CH https://m.edsoo0.ru/7f416194




Hroro no pazaeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 Hanenue. [lepenava naBnenust TBEpAbIMU 3 bu6mmoreka [IOK
' TeJaMHU, )KUIKOCTSIMH M Fa3aMHu https://m.edsoo.ru/7f416194
49 T 5 bu6mmoreka [JOK
. BJIEHHE KU TH
. A https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.3 ATmocdeproe fanere 6 https://m.edsoo0.ru/7f416194
44 JleiicTBrE KUAKOCTH U ra3a Ha MOrpyKEHHOE 7 3 bubmuorexka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3zgen 5. Pa6ora 1 MOIIHOCTH. DHeprus
bu6mmoreka [IOK
>1 Pabora u momsocts 3 ! https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
2 I1 1
° POCTRIC MEXAHHIIMBT > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
5.3 M 4 1
CHAUITICCRAA SHEPTHA https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KIIACC

KoJun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TEM (undposbie)
Ne i/m Kontpoabusie IIpakTnuyeckue
NMPOrpamMMmel Bcero o0pa3oBaTeiibHbIE
padoThI padoTsbI
pecypchl
Pa3gen 1. TensioBble siBJeHUS
bu6mmoreka [IOK
1.1 C i 7
TPOCIE B CROTCTRA belllecTna https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIVIOBBIC HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zgen 2. JjekTpuyeckre U MATHUTHbBIE SIBJIEHUS
51 DNEKTPUYECKUE 3apsibl. 3apsHKEHHBIC Tela 7 1 bubnuorexa [JOK
' U MX B3aMMOJENCTBHE https://m.edsoo.ru/7f4181ce
bu6mnoreka [JOK
2.2 IT i i 20 1 7
OCTOSIHHBIN 3JIEKTPUUECKHI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHITHRLC ABJCHIA https://m.edsoo.ru/7f4181ce
54 SEKTPOMA . 4 bubmuoreka [JOK
: JIEKTPOMAarHUTHAs MH, ust
P AVIER https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 3 14.5




9 KJIACC

KoJun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB H TeEM ungpoBbie
Ne i/m pasi Kontpoabusie IIpakTnuyeckue (ubp )
NMPOrpamMMmel Bcero o0pa3oBaTeiibHbIE
padoThI padoTsbI
pecypchl
Pa3zgen 1. Mexannueckue siBJCHHUSA
11 MexaHnyecKkoe ABUKEHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OIMCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOAIeHCTBHE Teit https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3AKOHEI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3nen 2. Mexanndeckue Kojae0aHUs U BOJHDI
bu6mnoreka [JOK
2.1 M 7 3
CXAHHMCCKHE KONCOaNHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHHACCKUC BOIHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE MoJi€e U 3JIEKTPOMATHUTHBIE BOJHBI
DIEKTPOMArHuTHOE TOJIE U bubnmnorexa [JOK
3.1 6 2
3IIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE SIBJIEHUA
bubmmoreka [JOK
4.1 6 2
3aKOHbL paclpoCTpANEHILs Cheta https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
4.2 JI o 6 3
HHSBL M ONTHHCCKHE HPHOOPBI https://m.edsoo.ru/7f41a4a6




bubmoreka [JOK

4.3 Paznoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Uroro no pazneny 15
Pa3zgen 5. KBanToBbIe IBJICHUSA
51 Hcnyckanue ¥ MOTJIOIIEHHE CBETA aTOMO 4 1 bubmmorexa IIOK
. 11 HHE U 0T HHE CBETa aTOMOM
y ot https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
52 (CTpoenne aToMHOrO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
5.3 S 7 1 1
/ICPHBIC peaKtim https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnen 6. [loBTopuTEIbHO-00001IAK0 M MOYJ/Ib
6.1 [ToBTOpeHue U 0000IIEHIE COAePKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 27




IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
No Koun4yecTBo yacoB DJIeKTPOHHBbIE NG pPoOBbIE
n/-n TeMma ypoka Beero KonTpoabubie IIpakTnyeckue i[:;:eﬂnﬂ o0pasoBaTejbHbIE
padoThI padoThI pecypchl
1 ®dusuka — Hayka o npupoje. SBieHus 1
IPUPO/IBI
2 Duznyeckue sIBICHUS 1
Ou3nYeCKre BEITMIUHBI H UX H3MEPEHUE
Ypok-uccnenonanue "M3mepenue
4 TEMIEpPaTyphl MPU MOMOIIHU KHIKOCTHOTO 1 1
TEPMOMETpA U aTYHKA TeMIepaTyphl”
MeTtoel HayuHOTO MTO3HaHUs. Onrcanue
5 (1)H3I/I§GCKI/DZI SIBJIEHUH C IIOMOIILIO 1 bubmorexa [OK
. https://m.edsoo.ru/ff09f72a
Mojiesei
VYpoxk-uccienosanue "IIpoBepka runoTess:
6 JATBHOCTH MOJIETA IIAPUKA, TYIICHHOTO 1 1
TOPU30HTAJIBLHO, TEM OOJIbIIE, YeM OOoJbIIe
BBICOTA IMycKa"
Ctpoenue BemecTBa. OMBITHI
7 I[OIIZaBBIBaIOH_[I/Ie TICKPETHOE ;TpoeHI/Ie 1 bubmmoreia IOK
https://m.edsoo.ru/ff09fe0a
BeIeCTBa
8 JIBH>KeHME YacTHI] BEISCTBA 1 buomorexa OK
https://m.edsoo.ru/ff0a013e
VYpok-uccienoBanue «OMnbITHI O
9 HAOJTFOICHHUIO TETJIOBOTO PACIIHPEHUSI 1 1
Ta30B»
10 ArperaTHble COCTOSIHUS BEIlIeCTBA 1
1 Oco0eHHOCTH arperaTHBIX COCTOSTHHI 1 bubmuorexa [JOK

Bojbl. O000IIEHNE IO pa3aeny

https://m.edsoo.ru/ff0a0378




«IIepBOoHauUaNbHBIE CBECHUS O CTPOCHUU
BEIIECTBA»

12 Mexanuueckoe ABukeHne. PaBHomepHOe 1 bu6mmoreka [JOK
HEPaBHOMEPHOE JBHKCHHUE https://m.edsoo.ru/ff0a05c6
13 CkopocTtb. EquHUIEI CKOPOCTH bubmmorexa [OK
https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu ¥ BpeMeHU JBUKEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bubmuoreka [JOK
15 Hueprus. Macca — mMepa HHEPTHOCTH Tl https://m.edsoo.ru/f0a0c10
16 IImoTrHOCTE BemiecTBa. PacueT maccel u bu6mmoreka [JOK
o0BeMa Teja 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeneneHue
TUIOTHOCTH TBEPJIOTO TEIa
18 Pemenne 3apaq o reme "IlinotHOCTH bu6mmoreka [JOK
BelecTBa” https://m.edsoo.ru/ff0al123c
Cuna xak xapakTepucTHKa
19 B3aumojiercTBus Tel. Cuiia ympyrocTu.
3axon ['yka
JlaGopaTtopHas padora «3yuenue
20 3aBHCUMOCTH pacTshKeHus (nedopmariyn)
NPYKHHBI OT TPUIIOKEHHON CHITBD)
21 SBnenue tarorenus. Cujia TSHKECTH
CBsi3b MEXAY CHUIION TSKECTH M MacCOM
22 Tena. Bec TEJ};a. Perienune 3amau o teme bubmorexa TIOK
" https://m.edsoo0.ru/ff0al1778
"Cua TshKecTu
93 Cuna TSKECTH Ha IPYTruX IUIaHeTax. bubmuorexa [JOK
dusznyeckre XapaKTepUCTUKH IUTAHET https://m.edsoo.ru/ff0a1502
24 W3mepenue cun. flunamomerp bubamotexa LIOK
https://m.edsoo.ru/ff0al8cc
25 Bec tema. HeBecomocTh bubmuoreka [JOK




https://m.edsoo.ru/ff0al778

CrnoxeHue ABYX CHJI, HAITPABJIICHHBIX I10

bu6mmoreka [JOK

26 OJTHOM TIpsIMOiA. PaBHOICHCTBYIOIIAsT CHIT https://m.edsoo.ru/ff0ala70
97 Pemenne 3amau nmo teme
"PaBHonelicTByromas cui”
Cuiia Tpenus u e€ Buabl. TpeHue B bu6morexa [{JOK
28
IPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabora «3yueHue
29 3aBUCUMOCTH CHJIBI TPEHUSA CKOJIbKEHUS OT bu6morexa [JOK
CHJIBI JIABJICHHS ¥ XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS TTOBEPXHOCTEI
30 Pemenue 3amau Ha onpeneneHue
PaBHOACHCTBYIOIIEH CHIIBI
Pemenue 3anau mo remam: «Bec tenay,
31 «I'padpuueckoe u300paskeHUE CHID», bubmmorera LIOK
. https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIEHCTBYIOIIAS CHID)
KonTpoasHnas pabora no Temam:
39 «Mexanuueckoe ABUxKeHUEY», «Macca,
IUIOTHOCTBY, «Bec Tenay, «['paduueckoe
u3o0paxenue cuny, «Cuibny
33 Hasnenne. CiocoObl YMEHBIIICHUS U bubmuorexa [JOK
YBEJIMYCHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienne raza. 3aBUCUMOCTD JaBJICHHS bu6moreka [{OK
34 i
rasza ot 00bEma, TemMreparypsl https://m.edso0.ru/ff0a2376
35 Ilepenaua naBiieHUst TBEPABIMU TEJIAMH, bu6mmoreka [JOK
SKHUIKOCTSIMH U razamu. 3axkoH [lackas https://m.edsoo.ru/ff0a25b0
36 JlaBiieHue B )KUJKOCTH U Ta3e, BBI3BAHHOE bu6muotexa [IOK
IEACTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau mo teme «JlaBnenue B bubmuorexa [JOK
JKUJIKOCTH U Tase. 3akoH [Tackais» https://m.edsoo.ru/ff0a2826
38 Coobmarommuecst Cocyapl bu6mmoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [JOK

r .
39 HAPARTIIHECIH Hpeee https://m.edso0.ru/ff0a3136
40 Manomerpsl. [1opiiHeBON KUIKOCTHBII
Hacoc
41 ATmocdepa 3eMin U IPHYUHBI €€ bubnunorexa LIOK
CYIIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
bubmuoreka [JOK
42 B A
ec Bo3ayxa. ATMOC(EpHOE JaBIeHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atMochepHOTO JaBICHUS. bu6muotexa LHOK
Omnbit Toppuderu https://m.edsoo.ru/ff0a2da8
3aBHCHMOCTH aTMOC(EPHOTO JABIICHUS OT bu6moreka [{JOK
44
BBICOTBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapometp-anepona. AtmochepHoe bubmuotexa LHOK
45
JIABIICHKE Ha Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau nmo reme " AtmochepHoe
nasienue”
47 JelicTBue KUIKOCTH U ra3e:A Ha . Bumorexa LJOK
. MeIOB
HOTPYZCHHOE B HHUX TEIO. APXHUMEA https://m.edso0.ru/ff0a3276
cuiia
.8 JlaGopaTtopHas pva60Ta <<OnvpeILeJIeHI/Iev BuGmorexa LIOK
BBITAJIKUBA i CUITBI, NEICTB i Ha
FOTICH CHIBT, ACHCTBYIOC https://m.edsoo.ru/ff0a33fc
TEJNO, MOTPYKEHHOE B KUIAKOCTH)»
JlaGopaTopHas paboTa 1Mo Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tela B bubmotexa [IOK
49 R .
BOJIE OT 00BbEMA MOTPYKEHHOU B KHIKOCTh https://m.edsoo.ru/ff0a3514
YacTu Tesa»
50 I bubmuoreka [{OK
Hlapanue el https://m.edsoo.ru/ff0a3a96
51 JlaGopatopHas pabota "KoHcTpynpoBanue

apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKHU U




onpeneneHue e€ rpy30moIbEMHOCTH

Pemenue 3amau no remaMm: «IlinaBanue

52 cynoB. Bo3nyxomnaBanuey, «JlaBienue Bubmmorera LIOK
. https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEN, JKUIKOCTEH U Ta30B»

53 KonTponsHas pabora o Teme «JlaBnenue

TBEPABIX TEJN, KUIKOCTEH U Ta30B»
bubmuoreka [JOK

>4 Mexariieckas pabora https://m.eds00.ru/ff0a3f82

bubmuoreka [JOK

> Monmgoors. Eaaamns MomeocTy https://m.edsoo.ru/ff0a3f82

56 Ypok-uccienoBanue "Pacuér MomniHocTH, 1
pa3BUBAEMOM MPHU MOABEME T10 JICCTHHIIE"

57 [Ipoctsie Mexanu3msl. Peruar. PaBHoBecue
CWJI Ha phlyare
Peryaru B TexHuKe, OBITY M IPUPOJIC.

58 JlaboparopHuast pabota «};/Iccfe;;::mne 0.5 bubmmorexa IOK

B https://m.edsoo.ru/ff0a478e
YCIIOBUI PAaBHOBECHSI phIUara
Pemenune 3aga4 no teme «Y cnoBus bubmuoreka [{OK

59
pPaBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
Koadduiment none3noro aencTeus

60 Mexann3ma. JlaboparopHas pabora 0.5
«M3mepenne KIIJI HaKJIOHHOM TIOCKOCTH»

61 Pemenne 3amau mo teme "Pabora, bu6mmoreka [JOK
morHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprus. Kunetnaeckas u bubnuotexa LIOK

62
MOTEHI[UATbHAS YHEPTH https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUSI MEXaHWIECKON SHEPTUU bubmorexa LIOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
64 "JKcrepuMeHTaIbHOE ONpeeTIeHUe 1

U3MEHEHNA KUHETUYECKON U




MOTEHI[UATBHOMN SHEPTUU MPU CKATHIBAHHH
TeJa 10 HAKJIOHHOM IUIOCKOCTH

KonTponbhas pabota no reme «Pabdota u

65 1
MOIIHOCTb. DHEPI U
66 PesepBublii ypok. PaboTa ¢ TekcTamu 1o 1 bubmuorexa [JOK
Teme "MexaHuuecKkoe JBUKEHUE" https://m.edsoo.ru/ff0a4ee6
o P::seeplllazzlﬁ Zpo:. P260Ta c ZeK(;;aMilolzoev . Butmorexa LIOK
TeM BJICHHUE TBEPABIX TEII, KU Tel
N PA - A https://m.edsoo.ru/ff0a4ffe
Y Ta30B
PesepeHbiii ypok. PaboTa ¢ Tekctamu 1o
68 " " 1
teme "Pabora. MomHocTh. DHEeprus
OBIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME




8 KIIACC

KoanuecTBo yacos

JyeKTpOHHbIE LU pPOBbIE

Ne Tema ypoka KonTpoabubie IIpakTnyeckue Aara o0pasoBaTe/ibHbIE
n/n Bceero U3YYeHUS
padoThI padoThI pecypchl
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX OIZBITEBIG 1 bubmiorexa LIOK
https://m.edsoo0.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mogaenu TBEpAOTO, KUJKOTO U 1 bu6mmoreka [JOK
ra3o000pa3HOro COCTOSHHIT BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsICHEHUE CBOMCTB TBEPAOTO, KUIKOTO
4 ¥ Ta3000pa3HOT0 COCTOSIHUI BEIIECTBA Ha 1
OCHOBE IOJI0)KEHUN MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHUH
bubmuoreka [JOK
5) Kpucrannuueckue u amopgHble Tena 1 https://m.edso0.ru/ff0a5800
6 CMaumnBaHMe U KallUJUISIPHOCTb. 1 bubnmoreka LIOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHue u cxatue 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TeMIIEpaTyphl CO 1
CKOPOCTBHIO TEIJIOBOTO JIB)KEHUSI YaCTHII
9 Buyrpennss sneprus. CriocoObl 1 bubnuotexa LIOK
W3MEHCHHUSI BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a6412
VYpoxk-koupepenuus "IIpakruyeckoe
HCII0Jb30BaHUE TEIJIOBBIX CBOMCTB bu6mmoreka [JOK
11 1 1
BEIIECTB U MaTEPUAJIOB B LIEJAX https://m.edsoo.ru/ff0a65c0
SHEPTroCOEPEIKECHUS "




12 KonnuectBo TemnoTel. Y aenbpHas bu6mmoreka [JOK
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TemioBoro 0agaHca. bubmuorexa [JOK
Temna000MeH U TEMJI0BOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas padora "HcciaenoBanue
14 SIBJ'IeIfI/ISI Tinno§6MeHa npu CMSIHI/IB&HI/II/I bubmmorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topsiueit BOJIbI
Pacuer konuuecTBa TEMJIOTHI,
15 HEOOXOIMMOTO ISl HarpEeBaHUs Tella U
BBIJICTISIEMOTO UM TIPU OXJIaKICHUN
JlaboparopHas pabora "Onpenenenue bu6morexa [HOK
16 .
yIICIbHOM TEMIOEMKOCTH BeliecTBa’ https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y AesibHas TeIIoTa bu6mmoreka [JOK
CrOpaHHsI https://m.edsoo.ru/ff0a7b5a
[TnaBneHune u oTBEpCBaHUE
18 KPUCTAJUTMUECKHUX lii[ﬂ. VnenpHas Teniaora bubmuorexa LIOK
https://m.edsoo.ru/ff0a71d2
TUIaBNIEHUS
19 JlaGopaTtopHas pabota "Onpenenenue bubmuorexa [JOK
yJICIbHOM TETUIOTHI ITaBJICHHS JIba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHJEHCALINS. bubnuoteka LIOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiora
napooOpa3oBaHUs U KOHACHCAIUH. bu6muotexa [IOK
21
3aBUCHMOCTH TEMIIepaTypbl KHTICHHS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO JTaBJICHUS
Bnaxxnocts Bo3zmyxa. JlabopaTopHas
22 paborta "OnpenilJi]:HHe 0TH§CHTIe)nLH0171 bubmmorexa LIOK
" https://m.edsoo.ru/ff0a7628
BJIQKHOCTH BO3]TyXa
23 Pemenue 3anaq Ha onpeneneHue
BJIQXKHOCTH BO3TyXa
24 [TpuHITUTIBEI paOOTHI TETUIOBBIX IBUTATEIICH.




[TapoBas TypOuHa. /[Burarein
BHYTPEHHETO CTOPaHUs

KIIJI rermioBoro asurarens. TennoBeie

bu6mmoreka [JOK

25 JIBUTATEIIN U 3aIlHTa OKPYKAFOIIEH CPE/IbI https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpaHEHHS U MPEBPAICHUS
SHEPTUHU B TEIIOBBIX MpOIleccax
[ToaroToBKa K KOHTPOJIBHOU padboOTe MO
27 Telvf[e "TemnoBbie SIBJIieHI/ISI. I/III:MeHeHI/Ie bubmmorexa LIOK
. N https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUM BEIeCTBa
Kontponbnas padota nmo teme "TermnoBbie
28 ﬂBJIerHs[. I/I3M€I!)HGHI/IG arperaTHbIX bubmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSTHUH BEIIECTBA
29 Onextpusanus Tein. J{Ba poaa
AJICKTPUUCCKUX 3aPsI0B
30 Ypok-uccienoBanue "IIeKTpU3ALMS TEI
UHAYKUUEH U IIPU COIPUKOCHOBEHUH '
31 B3anmMopeiicTBue 3apsyKEHHBIX TeJl. 3aKOH bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpudeckoe noje. HanpspkeHHOCTh
32 BJIGKTI?I/IIIGCKOFO TOJISI. HpI/II)HIH/IH Bubmorexa LTOK
. https://m.edsoo.ru/ff0a8a0a
CYNEPIO3ULINU INEKTPUUECKUX MOJIeH
33 Hocutenu snexTpuieckux 3apsaos.
OnemenTapHbii 3apsa. CTpoeHue aToma
34 [IpoBOIHMKY U TUAIIEKTPUKU. 3aKOH bubnunoreka LIOK
COXpaHEHHUS HIIEKTPUUYECKOT0 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1au Ha NpUMEHEHNUE CBOMCTB bu6mmoreka [JOK
AIIEKTPUUYECKHX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUICCKHUH TOK, YCIIOBHS €TI0
36 cymecI;BOBaHm. I/IC;ZIIHI/IKI/I bubmorexa TIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTO TOKa
37 JIeCTBUS AIEKTPUIECKOTO TOKA bu6mmoreka [JOK




https://m.edsoo.ru/ff0a96b2

Ypok-uccienoBanue "JlelictBue

38 ANEKTPUUYECKOTO TOJISI Ha TIPOBOJHUKH U 1
JTUJICKTPUKA "

39 DNEKTPUYECKUN TOK B METaJlIaX, bu6mmoreka [JOK
KUAKOCTSX M Ta3zax https://m.edso0.ru/ff0a9838

40 DNeKTpruecKas Lenb 1 €€ COCTaBHbIC
4acTu

41 Cuna toxka. JlabopaTopHas padora 05 bu6morexa [{JOK
"H3mMepenue u peryaupoBaHue CHiIbl ToKa'" ' https://m.edsoo.ru/ff0a8bd6
DJeKTprUecKoe HanpsikeHue. Boinbrmerp.

42 ﬂa6op1:1TopHa51 pa601;a "U3mepenue u ’ 0.5 bubmmorexa LIOK

| https://m.edsoo.ru/ff0a9e14

pEryIMpPOBaHUE HANIPSHKEHHS
CornpoTuBiieHHE TPOBOJIHUKA. Y IETTbHOE bu6morexa [HOK

43
CONPOTHUBIICHHE BEIICCTBA https://m.edsoo.ru/ff0aa738
JlaboparopHast pabota "3aBHCHUMOCTH
ANEKTPUYECKOTO COMPOTUBIICHHUS bubmuorexa [JOK

44 1
HPOBOJIHUKA OT €r0 JJTHHBI, TUIOMIAIH https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CeUeHHs U MaTtepuana’

45 3aBUCUMOCTH CHJIBI TOKA OT HAMPSKEHMUS. bubmuorexa [JOK
3akon Oma 15 y9acTka Ienu https://m.edsoo.ru/ff0aad4a
JlaGopatophas pabota "HccnenoBanue

46 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 1 bubnunoreka LIOK
PE3UCTOP, OT CONMPOTUBIICHHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKSHHS Ha pe3ucTope’

47 [TocnemoBarenbHOE U TapaIIeIbHOES
COCMHEHMSI TPOBOTHIKOB
JlaGopatophas pabota "IIpoBepka npaBuia

48 CJIO’KEHMS HAINIPSKEHUN TPU 1 bubmuorexa [JOK

MOCJIEIOBATEIbHOM COEIUHEHUHU JIBYX
pe3uctopos”

https://m.edsoo.ru/ff0aaa58




JlaGopaTtopHnas pabora "I[IpoBepka nmpaBuia

49 JUTSI CHJTBI TOKA TIPU TTapajuieIbHOM 1 Bubmiorexa [OK
. https://m.edsoo.ru/ff0aadle
COETMHEHUH PE3UCTOPOB
Pemenue 3a1a4 Ha MpUMEHEHHUE 3aKOHA
50 Oma [uis paanqurf COEIMHEHUS bubmorexa [OK
https://m.edsoo.ru/ff0aaf8a
IPOBO/IHUKOB
51 PaGoTa 1 MOIITHOCTP JIEKTPUUYECKOTO TOKA. bu6mmoreka [IOK
3akon Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHas pabora "OnpeneneHue
52 pa60TpI)1 PII;\/IOIII}II)OCTI/I SHGKTgI/II:IeCKOFO 1 bubmorexa LIOK
N https://m.edsoo.ru/ff0ab3e0
TOKa
DJeKTpUYECKUe IIeNH U MoTpeduTenu
53 BJICKT;)I/I‘IGCKOI‘/'I 3uHeprI/H/I B 6II)>ITy. Kopotkoe bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
54 TeMe "DIeKTpUUECKUE 3apsbl. bubmmnoreka [IOK
3apspKeHHbIC TEa U MX B3aUMOJICHCTBUS. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIN neKTpUYecKuil TOK"
KonTponbHas padbota no teme
55 "DnekTpuueckue 3apsabl. 3apssKeHHbBIS bu6muotexa [HOK
TeNa ¥ uX B3auMo ieicTBus. [ToCTOSSHHBIM https://m.edsoo.ru/ffO0abea8
ANEKTPUUECKHUI TOK"
56 [TocTostHHBIE MAarHUTBI, UX
B3aNMOJICHCTBHE
Ypok-uccienonanue "M3ydenue nonei bu6motexa [IOK
57 " 1
MOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MarauTtHoe nojyie. MarautHoe 1moJje 3eMiIn but6moreka [JOK
¥ €r0 3HAYEHUE JUIS KU3HH Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT Opcrena. MarHuTHoOE 1ose
59 BHCKTpI/II‘){eCKI([)FO ToKa MarauTHoe moie bubnmorexa LIOK
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
60 [IpumMeHeHne 2IeKTPOMAarHuTOB B TEXHUKE. 0.5 bubmuorexa [JOK




JlaGopaTtopHas pabora "3ydyeHue
JIEHCTBUSI MATHUTHOTO TIOJISl HA TIPOBOTHUK
C TOKOM"

https://m.edsoo.ru/ff0ac74a

DIeKTpOABUTATENb TOCTOSHHOTO TOKA.
Hcnonb3oBanue 3JeKTpOABUTATENCH B
TEXHUYECKUX YCTPOICTBaxX U Ha
tparcnopre. JlabopaTopHas padora
"KoncTpynpoBanue u n3yueHue paboTsl
AJEKTPOJBUTATEINS

61

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

OnbiTel @apazes. 3aKoH
62 3NEeKTpOMarHuTHOU uHAyKuuu. [IpaBuno 1
Jlenna

Onextporeneparop. CrnocoObl MOTyYeHHs
63 3JEKTPUUECKOMN 3HEPrUH. DIEKTPOCTAHLIUU 1
Ha BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOH paboTe Mo
64 TeMe "DIeKTpHUUeCKUe U MarHUTHBIE 1
SIBJICHUSA"

65 KonrtponbHas pabora no reme

"DIIeKTpUUECKHE U MATHUTHBIC SIBJICHUS "

66 PesepsHblii ypok. PaboTa ¢ TekcTamu no
teme "TeruoBble siBiIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

67 PesepsHblii ypok. PaboTa ¢ TekcTamu no

teMme "T1oCTOSHHBIN JEKTPUYECKU TOK

bubmuoreka [[OK
https://m.edsoo.ru/ff0acdc6

68 Pesepsublii ypok. Pabota ¢ TekcTamu no

" "
TeMme "MarauTHbIC SIBIICHUS

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 68
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9 KJIACC

KoanuecTBo yacos

DJIeKTPOHHbIE HU(PPOBbIE

Ne Tema ypoka Kontpoabubie  IIpakTuyeckue fara o0pa3oBaTe/ibHbIE
n/n Bceero U3y4YeHUs
padoThbI padoThI pecypcol
1 Mexanunueckoe nBuxeHue. MarepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCHUTEIIBHOCTD 1 bu6mmoreka [IOK
MEXaHHYECKOTO JBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NpsSiMONTUHEITHOE ABIKEHUE 1 Bubmorexa LOK
https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE IPAMOIMHEIHOE
4 nerkeHue. CpeaHsisi ¥ MTHOBEHHAs 1
CKOPOCTh
5 [IpsiMonMHeHOE paBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBHKCHUE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSIMOJIMHEHHOTO
6 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOPOCTH
Jlaboparopnas padota "Onpenenenue
7 yCKo;I))eHI/If[) TeJ'I.’:Il) pu paBHOI})/CiOpeHHOM 1 1 bubmorexa LOK
. N https://m.edsoo.ru/ff0adb18
JIBHYKEHUU TI0 HAKJIOHHOM TUIOCKOCTH
8 CBoboanoe naaenue ten. OnwiTel [Manumes 1
PaBHOMEpHOE IBMKEHHE IO OKPY>KHOCTH.
9 [Tepuon E ‘IaClJ“IOTa o6pan1eH1/m.p J}—]I)IfI(HeP'IHaH u 1 bubmorexa TIOK
https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 LleHTpoCTpeMUTENBHOE YCKOPEHHE 1
. bubmoreka [JOK
11 Ilepssiii 3akoH HproToHa. BekTop cuibl 1 https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroTona. bubnuotexa LIOK
12 . 1
PaBHoei#cTBYyOIIAs CHJia https://m.edsoo.ru/ff0ae72a




Tpetuit 3akon Hetotona. Cyneprno3unust

bu6mmoreka [JOK

13 CHII https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1a4 Ha NpUMEHEHHUE 3aKOHOB bu6mmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubmuorexa [{OK
15 Cuna ynpyroctu. 3aion Tyka https://m.edsi.ru/fanecaZ
16 Pemenue 3anau no reme «Cuna ynpyroctu»
17 JlaboparopHnas pabota «OnpeneneHue bu6motexa [HOK
KECTKOCTH TPYKHUHBD» https://m.edsoo.ru/ff0aee28
18 Cuna Tpenus bubmuoreka [[OK
https://m.edsoo.ru/ff0af738
19 Pemenue 3amay no reme «Cuiia TpeHUs» ﬁﬁﬁﬁiﬁiiﬂﬁ/ﬁOafaz 5
20 Jlaboparopunas pabota "Onpenenenue bu6muotexa [HOK
KO3 PHIHEHTA TPEHUS CKOIbKEHHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3amau mo Teme "3akonsl HeroToHA. bu6mmoreka [JOK
Cuna ynpyroctu. Cuna TpeHus” https://m.edsoo.ru/ff0afb8e
y | o
naeHus https://m.edsoo.ru/ff0af044
Ypok-koHpepenuus "J[BuxkeHue Tea BOKPYT
23 rpaBuTaninonHoro mnentpa (Connednast
cuctema). [anaktuku”
24 Pemrenne 3amad mo Teme "Cuna TSKECTH U but6mmoreka [JOK
3aKOH BCEMHUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocMHuUeCKasi CKOPOCTb. bubnmnoreka [IOK
HeBecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe maTepuanbHON TOUKH.
26 AbcomoTHO TBEpAOE Teno. PaBHoBecue bubnunoreka [IOK

TBEPJOTO TeJIA C 3aKPETUIEHHON OCBIO
BpallleHUs

https://m.edsoo.ru/ff0afe36




27

MowmenTt cuibl. LleHTp TshxecTn

Pemenue 3amay mo teme "MOMEHT CHIIBL.

bu6mmoreka [JOK

28 LlenTp TsKecTn" https://m.edsoo.ru/ff0b02b4
[TonroToBka Kk KOHTPOJIBHOH padoTe 1o
29 Tehfe "MexaHquCKcI:e I[BI/I)KCEI/IC. bubmorexa IIOK
. . https://m.edsoo.ru/ff0b0408
B3anmogeiicteue Ten
KounTponbnas pabota no teme
30 "MexI;HquCK:e JBHKCHUE. bubarorexa HOK
. . https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue ten
Nmnynee Tena. Umnymnbe cuiel. 3aKoH
31 COXpZHCHI/ISI I/IMHyJIBZa. Yupyroe u Bubmoreia LIOK
. https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMoJIeHCTBHE
32 Pemrenue 3agau nmo teMme "3akoH bu6mmoreka [JOK
COXpaHEeHHUsT UMITyJbca” https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenuus "PeakTuBHoe
JBIKEHUE B IPUPOJIC M TEXHUKE"
bu6mmoreka [{OK
34 Mexanunueckasi paboTa U MOIIHOCTh https://m.edso0.ru/ffob0ag4
35 Pabota cuiibl TSXKECTH, CUJIbl YIIPYTOCTU U bubnuoteka LIOK
CHJIBI TPEHUSI https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Ormnpezaenenue
36 paboThI CHITBI TPEHUS TIPU PABHOMEPHOM
JBIDKEHHUH TeJla 110 TOPU30HTAIBHOM
TIOBEPXHOCTHY
37 CBs3b sHepruu u padotsl. [ToTeHnmanpHas
SHEPrus
38 Kunernueckas sneprus. Teopema o bubnmnorexa [IOK
KUHETHYECKOU SHEPTrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUH B MEXaHUKE
40 JlaGopatopHas pabota «3yueHue 3akoHa bubnunoreka [IOK

COXpPAaHCHUS SHCPTUN»

https://m.edsoo.ru/ffOb12fe




41 KoneobarensHOE IBUXEHNUE U €T0 bu6mmoreka [JOK
XapaKTECPUCTHKH https://m.edsoo.ru/ff0b1858
4 3aryxatomue Kojaeoanus. BeiHyK1IeHHbBIS bubmuorexa [{OK
kosieOanus. PesoHanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyeckuil ¥ Ipy>KMHHBIN MasgTHUKU
VYpok-uccienoBanue «3aBUCUMOCTb
44 H:pno;[a KOJile(SaHHﬁ OT JKE€CTKOCTH bubmmorexa LIOK
https://m.edsoo.ru/ffOb197a
MPYKUHBI © MAaCChI TPy3a»
45 [IpeBpareHre SHEPTrUH MPU MEXAHUICCKUX
KoJIeOaHUsX
JlaboparopHnas pabora «OnpeaeieHue
46 qaCTor;LI I/IpHeprO,I[a Kone6a§1§1 brGmorexa [OK
https://m.edsoo.ru/ffOblaec
MPYKHUHHOTO MasiTHUKA
Jlaboparopuas padota «IIpoBepka
47 HGSaBII)/ICI/H\IZOCTI/IpHepI/IOZ[a foneé)aHHﬁ rpysa bubmmorera LIOK
’ https://m.edsoo.ru/ff0b197a
MOJIBEIICHHOTO K HUTH, OT MacChl TPy3a»
Mexanunueckue BoHbl. CBOWCTBA
48 MeXaHW4YecKuX BOJH. [Ipo1oyibHEIE 1 bubmmoreia IOK
https://m.edsoo.ru/ffOb21fe
MOTICPEYHBIC BOJTHBI
Ypok-koH(pepeHnus "MexaHn4ecKue
49 BOJIHBI B TBEpAOM Tene. CeillcMuueckue
BOJIHBI"
50 3Byk. PacnpocTpanenue u oTpaxkeHue 3ByKka
51 Ypok-uccnenosanue "Habmoaenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa M BhICOTA TOHA.
AKyCTHUYECKHI pE30HaHC
Ypok-koH(pepernus "YIpTpa3ByK U bubmuoreka [{JOK
53 "
UH(Pa3BYK B MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0b23ca
54 [TonroToBka Kk KOHTPOJIBHOM padoTe 1o bubnunoreka [IOK

TeMe "3aKOoHbI cOXpaHeHUs. MexaHnyeckue

https://m.edsoo.ru/ffOb25f0




KOJIeOaHUs U BOJIHEL"

KonTtposbHas paborta o Teme "3akoHbI

95 coxpaHeHusl. MexaHnueckue KojeOanus u
BOJIHBI"
56 DNEeKTPOMarHuTHOE MOJIe. bu6morexa [HOK
DJIeKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/ffOb2abe
S7 CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH
VYpox-konpepenmus "lkana
58 3JIEKTPOMATrHUTHBIX BOJIH. Mcrionb30Banme bu6moreka [JOK
AJIEKTPOMArHUTHBIX BOJIH IS COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
Ypok-uccienoBanue "M3ydueHne CBOMCTB
59 SHI)GKTpOMaFIfHTHLIX BOJ'IHy: MIOMOIIIBIO bubmmorera LIOK
; https://m.edsoo.ru/ff0b2c6c
MOOWMJIBHOTO TeehoHa
60 Pemmenue 3ana4 Ha onpeaeneHue YacTOThl U
JUIMHBI 3JIEKTPOMArHUTHOU BOJIHBI
61 DNeKTpOMarHuTHasl MPUpPoJia CBETA. bubmuorexa [JOK
CkopocTb cBeTa. BoiHOBBIE CBOWCTBA CBETa https://m.edso0.ru/ff0b31d0
Ucrounuku ceera. [Ipssmonunerinoe
62 pacmpocTpaHeHHe CBETa. 3armenus ConHila bubmmorexa LIOK
https://m.edsoo.ru/ff0b3658
u Jlynsl
3akoH oTpakeHus cBeTa. 3epkana. Pemenue
63 3a1a4 Ha Fr)IpI/IMeHeHHe 3aK01fa OTpaKeHHUSI bubmmorexa LTOK
https://m.edsoo.ru/ff0b38c4
CBeTa
[Ipenomienue cBera. 3aKOH PETOMIICHUS bubmuorexa [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[ToytHOE BHYTpPEHHEE OTPAKEHHUE CBETA.
65 chonwwﬁie HOHHJIPO BHYTPEHHETO Bubmiorexa [OK
https://m.edsoo.ru/ffOb3c5c
OTpaKCHHUS B ONITUYECKUX CBETOBOIAX
66 JlaGopatopHnas pabora "HccnenoBanue

3aBUCUMOCTHU YTJIa MPECIIOMIICHUS CBETOBOTI'O




Jy4da OT yIJia aJeHusl Ha TPaHHUIIe 'BO3TyX-

CTCKJIO

Ypok-koupepenmus "HMcnonp3oBaHue

67 IIOJIHOTO BHYTPEHHET0 OTPaKEHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHASI CBSI3b"
68 JIun3el. OnTUyecKas Cujia JIMH3BI bubmmorexa IOK
https://m.edsoo.ru/ffOb3f2c
. bu6mmoreka [JOK
69 [Toctpoenue n300pakeHuil B TMH3AX https://m.edsoo.ru/ffob4dda
JlabopatopHnas padora "Onpexnenenue
70 q)oxysﬂorg paCfTOﬂHI/Iﬂ u Oll)]TIII/I‘{eCKOfI CHJIBI Bubmoreia LIOK
. . https://m.edsoo.ru/ff0b4206
coOuparoIIe JIMH3BI
71 Ypok-koHpepenuus "OnTuueckue bu6muotexa LIOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 ['na3 kak onTHyeckas cuctemMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenuus "Jledextst 3penus. Kax
COXpPaHUTH 3peHue"”
Pasnosxenue 6enoro cBera B CIEKTP.
74 Oneitel HetoToHA. CrioxkeHune ’ Bubnnorexa LIOK
https://m.edsoo.ru/ff0c0f4c
CIEKTpaIbHBIX IIBETOB. J{ucmepcust cBera
JlaGopatopHnas pabota "OnbITh O
75 pa3ioxeHuIo 0eI0ro cBeTa B CIEKTP U bu6muotexa [HOK
BOCTIPHSITHIO I[BETA MIPEIMETOB MPH UX https://m.edsoo.ru/ffOcOe2a
HaOJII0/IEHUH Yepe3 IIBETOBbIE (PMIBTPHI"
Ypok-nipakTukyM "BosiHOBBIE CBOICTBA
76 cBeTa: [ucnepcusi, HTepdepeHIus 1
mudpakmms
77 OmnsiTel Pesepdopna u nnanerapHas MoJienb bubmuotexa [HOK
aTroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens aroma bopa




79 Hcnyckanue v morjaomeHue CBeTa aTOMOM. bu6mmoreka [JOK
KBanTsl. JInHeiyaThie ClIEKTPhI https://m.edsoo.ru/ffOc144c

80 Ypok-npaktukyM "HabiroeHne CreKTpoB bubmuorexa [{OK
UCITyCKaHus" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUABI bubmmorexa [OK

https://m.edsoo.ru/ff0c1672

82 Crpoenue atoMHoro sijipa. Hykionnas bu6motexa [HOK
MOJIeINb https://m.edsoo.ru/ffOc18ac

bubmuoreka [JOK

83 PanunoaktuBHbie npeBpaienus. M3otomnsl https://m.edsoo.ru/ffoclals
Pentenue 3amau no teme: "PaanoakTUBHEIE bu6mmoreka [JOK

84
npeBpanieHus” https://m.edsoo.ru/ffOclb4a

85 [lepuon momypacnana

86 Ypok-koH(pepernus "PaarnoakTHBHBIC bu6moreka [HOK
U3JTyYEHHS B IPUPOJIC, MEAMUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SnepHble peakiuy. 3aKOHBI COXpaHEHUs bubnuoteka LIOK

87
3apsIIOBOTO M MACCOBOTO YHCEN https://m.edsoo.ru/ff0c1c58

88 DHeprus CBsI3M aTOMHBIX siiep. CBs3b bu6muotexa [HOK
Macchl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau no reme " nepubie
peakuuu"

90 Peakuuu cunTe3a u neneHus suep. bu6mmoreka [JOK
Wcrounuku sueprun ConHIa U 3BE31 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHuus "SnepHas sHepreTuka.

91 JleicTBUS palMOaKTUBHBIX U3JIy4CHUM HA
KHUBBIE OPTraHU3MBI"

[ToaroroBka Kk KOHTPOJIBHON paboTe MO

92 TeMe "DIeKTPOMarHUTHOE TOJIE. bubnuoteka LHIOK
DeKTpOMarHUTHBIC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"

93 Konrponsnas padora no teme




"DJIeKTPOMarHuTHOE TOJIE.
DJeKTpOMarHuTHbBIE BOTHBI. KBaHTOBBIE

SIBIICHUS '
[ToBTOpenue, 0600meHNEe. JlabopaTopHbIe bubnuorexa [JOK
94 R . " 1 1
paboTsI 1o Kypcy "BzanmoneiictBre Ten https://m.edsoo.ru/ff0c245a
IT 600 .P
95 aoczTe(;iiII{: Z Ea:ecfsslfljmxe;ale:: eHo TemMe 1 BuGmmorexa LIOK
}? " 8 https://m.edsoo.ru/ff0c2572
TeroBbIe TPOLIECCHI
I1 600 .P
96 aoczTe(;iebll{f T/I, Eat?e::s:f;blxe::e:f i[o TeMe 1 bubmmoreia LIOK
? o 8 https://m.edsoo.ru/ff0c2a22
KIIJ] TeroBbix aBurarenei’
I1 .P
97 a(::]ilTe(ff)IeLII{f GIiI’ ESSSEEZITSHXG;IGZ: Er:[o TemMe 1 Bubmorexa LOK
f . A https://m.edsoo.ru/ff0c2b30
KII/ a5iexkTpoycTaHOBOK
[ToBTOpenue, 0600mIeHNE. JlabopaTopHbIe bubmuoreka [IOK
98 R " 1 1
paboTsl o Kypey "CBeToBbIE SBICHUS https://m.edsoo.ru/ff0c2c52
o | e e |
TEKCTaMH TI0 TEM KOHBI COXpaHECHHUS B
N p https://m.edsoo.ru/ff0c2d6a
MEXaHUKE
100 [ToBTOpenue, o0o0meHue. Pabora ¢ 1 bubnuoreka [IOK
texctamu 1o Teme "Kosebanust u BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o0obmeHue. Pabora ¢ 1 bubnuoreka [IOK
TekcTtamu 1o Teme "'CBETOBbIC SBJICHUS https://m.edsoo.ru/ff0c3044
IToBTropenue, o6o0mmenue. Pabora ¢
102 TekcTaMu 1o Teme "KBaHTOBas u siaepHas 1
¢uzuka"
BIIEE KOJIMYECTBO YACOB I1
OBbII] O CTBO HYACOB I1O 102 97

[TPOI'PAMME







