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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO O0OIIEro 00pa3oBaHUS
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00Opa30BaTeIbHON NPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toMm (penepanbHON paboyeil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTEeCTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOyYarolIMXCs M OPraHu3aluio HU3yYeHUs
(Gu3MKU Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBarOTCS
BO3MOXXHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM O0y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT paclpeiesieHue y4eOHOro MaTepuana
1o rojgaMm o0yuyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYaroIIMXCsl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IENIbI0 OKa3aHUsS METOIUYECKOMN
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

duzrka SBISETCS  CHUCTEMOOOpAa3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3UUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJIGHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMeH, acTpoHOMHEH U (U3UYECKOU
reorpagueid, BHOCUT BKJAJ B €CTECTBEHHO-HAydyHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

Onna w3 TIaBHBIX 3a7a4d (pu3MUecKoro oOpa3oBaHHSA B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIINMHU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-HAYUHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLCHMBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BAaTh  HAYy4YHBIE
JI0Ka3aTeNbCTBA JJIsl TTOTYYEHHUS BBIBOIOB.

Henn wu3yueHus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Pocculickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Komnerun Munucrepctsa npocseiienus Poccuiickoit denepaunu (mpoTokos ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun nzyyenus pusuku:

MPUOOPETCHNE WHTEpPeca W CTPEMIICHHS OOYYarolIuXxcss K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIC TTO3HAHUSA M (DOPMUPOBAHUE
UCCJICIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (HyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUN O PONHM (PU3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPABJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeneH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6IIICFO 06pa3013aH1/151 obecrieunBacTCs PEIICHUEM CICAYIOMIUX 3a/1a4:

NpHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSACHATH (DU3MUECKUE SBICHHS C
UCTIOJIH30BAaHUEM ITOJTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJh30BaHUEM (DH3MYECKHX MOJeNeld, TBOPUYECKUX W TPAKTHUKO-
OpPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopaTtopHbie pabOTBl W  IKCIEPUMEHTANBHBIE HCCICIOBAHHS C
UCTIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIuel (HU3NIECKOro COACp>KaHus,
BKJIOYass UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHHSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpo]ecCHoOHATBHON eI TSIBPHOCTH, CBI3aHHBIMHU
C (U3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
o0y4Jaromuxcs, COUCKa PKCIEPUMEHTANBHBIX 3aJaHUi, MpejiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O dK3aMeHa 10 (pU3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NIO3HAHUM OKPYKAIOLIEr0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenudyuH. Dusnmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cuctemMa eIuHHII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKH H3Y4alOT TPUPOLY.
EcTecTBeHHO-HaY4YHBI METOJ| MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NUecKUX SBJIECHUN C TOMOIIBIO MOJENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC
SIBJIICHUSL.

2. ®usnueckre npuOOPHI U MPOLEAypa MPSMbIX U3MEPEHUN aHAOTOBBIM U
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue UEHbI IeeHUs Kbl K3MEPUTEIBLHOTO Mprbdopa.

2. H3MepeHune pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO TEa.

4. OrmpeneneHue pazMepoB MaJIbIX TEJL.

5. M3mepeHue Ttemmeparypbl IIPM IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBenenue ucciaenoBaHusl IO MPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJIETA
HIapvKa, MyIEHHOTO TOPU30HTAIBLHO, TeM OO0Jblle, YeM OOoJblle BhICOTA
ycKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BellecTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,

JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBSA3b CKOPOCTH [JBHKEHHS 4YacTHL C
TeMIiepatypoii. bpoyHoBckoe nBwkenme, auddys3us. BzanmomelicTBue YacTHI
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ta30B, KUJIKOCTEM M TBEPIBIX
(kpucTamindeckux) Tena. B3auMocCBs3b MEXKIy CBOWCTBAaMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUAX U UX ATOMHO-MOJIEKYJIAPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGOmionenue  siBIeHUM,  OOBSCHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHIKCHUS.
SBnenne wHepUUU. 3aKOH HMHEpUMU. B3aumoneicTBue Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTHM JBMO)KEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIUMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojiecTBuUs Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ OMONIBIO IMHAMOMETpA. SIBJICHUE TATOTCHUS U CUJIa
TskecTd. Cuia TSKeCTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HaNpaBJICHHBIX MO OJHOW MpsAMoil. PaBHoaelcTBytomas cui. Cuiia TpeHwusl.
TpeHue CKONbKEHUS U TPEHUE MOKOsl. TpeHue B Mpupoae U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHU.
3. HaGmronenue siBjeHUs HHEPIIUH.
4. HabOnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJIEHCTBUIO TEI.
6. Cro)xeHue Cul, HalPaBJIEHHBIX 110 OAHON IPSIMOI.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpeHEW CKOPOCTU CKOJbXKEHUA Opycka WIHM IIapuKa I0
HAKJIOHHOU IUIOCKOCTH.
Ornpenenenue MmIOTHOCTH TBEPIOTO Tea.

4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanui)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.



Paspnen 4. /laBiieHue TBEPABIX TeJl, dKMIKOCTEH U ra3oB.

HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMs Tra3a OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M razamu. 3akoH llackama. ITneBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJKOCTU OT TiyOuHbl. ['mapoctaTudeckuit
napanokc. Coobmiaromnuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3aymHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOro JaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.

S N T o

~

3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.

IIepenava naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBneHue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONMIEH CHUJIBI OT 00BEMA MOTPYKEHHOM YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BHITCCHEHHOW KUJIKOCTH.
YcioBue IUIaBaHMs TeJl: IJIABAaHUE WM MOTPYKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM B
YKUAJIKOCTb YacTH TeJa.

OnpeneneHue  BBITAIKUBAIONIEH  CWJIbL, JEHCTBYIOLIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIENW CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbITEl, JEMOHCTPUPYIONIME 3aBHCUMOCTh BBITAJIKUBAIOLIEH CHJIBL,
JICUCTBYIOIIEH HAa TEIO0 B JKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaGora u MolHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHune npaBuiia paBHOBECUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass dHeprus. Kunermyeckas W IOTEHIHMAIBHAS  DHEPTHS.
IIpeBpamienne 0OTHOTO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXAHU3MOB.
Jlabopamophuie padomot u onvimot.
1. Ompenenenue pabOThl CUIIBI TPEHUS NIPU PABHOMEPHOM JBM)KCHHM Tela
110 TOPU30HTAJIBHOU ITOBEPXHOCTH.

2. Hccnenosanue ycia0BHUM paBHOBECHUS pblyara.
N3mepenue KII/I HakKJIIOHHOM MJIOCKOCTH.

4. N3ydeHune 3aKOHA COXPAaHEHMSI MEXAHUYECKON DHEPIUU.

8 KUIACC

Paznen 6. TermuioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIeKYyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUUYECKOU TEOPUH.

Mogenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHUE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpHH.
CmaunBaHue U KamWUISIpHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHeE.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUJIOBOTO JIBUKCHUS
gactull. BrHyTpeHHsss »Heprus. CrnocoObl M3MEHEHHMs] BHYTPEHHEH SHEpruu:
TeIJIonepeaayda u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KonnuecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHME TemioBoro Oamanca. I[lnaBnenue wu
OTBEpPACBAaHUE KPUCTALINYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. YiaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTk Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHAs TETUI0Ta CTOPaHUSI.

[Ipunuunsl padotel TernoBeix aABurateneid KIIJ[ TemmoBoro asurarens.
TerioBbie IBUTaTENIM U 3alIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.



Jemoncmpayuu.

1.

2
3
4.
5

L © N D

10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGmionenue siBjeHUi cMaurBaHUS U KaTWUISPHBIX SBICHUN.
HaGmroneHue TemioBoro pacimpeHust Tel.

N3menenne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIAXKJICHUU.

[IpaBuinia u3mepeHus TemMnepaTyphl.

Buabr reronepenaum.

OxnaxeHue Npy COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
Habaronenne kuneHus.

HaGroeHre mocTossHCTBA TEMITEpaTyphl MPU TIABJICHHH.
Mojenu TeIJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue naBjieHUs BO3yXa B OaJIOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €To
00bEéMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka rumOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEpaTYPHI.

HaGmonenne w3MeHeHHsT BHYTPEHHEW OSHEpPruu Tella B pe3yJsibTaTe
TEIJIoTIepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue sIBACHUS TEIUIOOOMEHA IIPHU CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO0OMEHE C HAarpeThIM METANTHYSCKUM ITHITHHIPOM.

Onpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHnue OTHOCUTEIIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.



Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnekTpusauus Ten. JIBa poaa 3JEKTpUUYECKHX 3apsaoB. B3ammoneinctsue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSTHUS MEXTY TeIaMu).

Onekrtpuueckoe mnozne. Hanpssk€HHOCTH 3neKkTpuueckoro mnois. IlpuHuun
CYNEpIO3ULIUHU FIEKTPUUECKUX MMOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsgoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpoBOOHMKM M  AWDJIEKTPUKH. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIOBUSL CYIIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
NcTtouynuku mocTOsSSTHHOTO TOKa. JIeMCTBUSA AJIEKTPUYECKOrOo ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEJIBHOE COMPOTUBIIECHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locnenoBatenibHOE W MapajuielIbHOE — COEJUHEHUE
MPOBOJHUKOB.

PaGora w MoONmIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuUecKue 1eny U MOTPeOUTENn IEKTPUUIECKOr sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[locTosstHHBIE ~ MarHuTHl.  B3anmonelcTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3HAYCHUE JJI KU3HU Ha 3eMlle.
OneiTr  Opcrega. MarHutHoe 1oJ€  3JIEKTPUYECKOro Toka. IIpumeHeHue
AIEKTPOMArHUTOB B TEXHUKE. JIeliCTBE MAarHUTHOIO MOJIsl HA MPOBOJHUK C TOKOM.
DNeKTpoJBUraTesb MOCTOSIHHOTO TOKa. lcrnosib30BaHHME 3IEKTPOJBHUraTesie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue saekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.

DJIEKTpOreHeparTop. CriocoOmI MOJTy4YCHUS AIEKTPUUECKOU DHEPTHH.
DJIEeKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOUHHKAX SHEPTUM.
Hemoncmpauuu.

DJIeKTpU3alus TeJ.

JIBa poJia 3JIEKTPUYECKUX 3aps10B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKasl MHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.

[IpoBOAHUKH U TUAIIEKTPUKHU.

MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.

HcTouHnky NOCTOSSHHOTO TOKA.

JIelicTBUA 3JIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUIN TOK B KUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenune 21eKTprYecKoro HarpsKeHHUsI BOJIbTMETPOM.

PeocraTr u MarasuH conpoTUBIICHUM.

B3aumopenicTBrue NOCTOSIHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOTOCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarHuTtHOe 1ose ToKa. DJIEeKTPOMArHHUT.

JlelicTBrE MarHUTHOTO MOl HA TPOBOJHUK C TOKOM.
DNEeKTpOABUraTelb MOCTOSHHOIO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW MHIYKIUU.

Omnebitel @apanes.

3aBUCHMOCTh HAIlpaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHUWA €ro
BO3HUKHOBEHMUS.

DNEeKTpOoreHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuie padbomot u onvimot.

1.
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10.
11.

12.

13.
14.

OmnbITel 1O HAOMIOJEHUIO DJICKTPHU3allMM  TEJl HWHIAYKIHMEH | 1pu
COIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJII HAa TMPOBOJHUKUA U
TADIICKTPUKH.

Co6opka u mpoBepka pabOThI IEKTPUIECKOH 11U MMOCTOSHHOTO TOKA.
N3Mepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYLIETO 4YE€pe3 PE3UCTOpP, OT
COIPOTHUBIICHUS] PE3UCTOPA U HAIIPSIPKEHUSI Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOWAJN MONEPEYHOTO
CEUCHMS U MaTepuara.

[IpoBepka mpaBWiIa CIOXKEHHS HANPSDKECHUM IIPU  TMOCJIEN0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Uil CWIbl TOKAa IPU TapajieIbHOM COCIWHEHUU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OmnpeneneHue MOIIHOCTH AJIEKTPUYECKOTO TOKa, BBIJEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 JIaMIIOUKy, OT
HANpsHKEHUS HA HEM.

Onpenenenune KIIJI narpeBares.

HccnenoBanre MarHUTHOTO B3aUMOACHCTBHUS TTOCTOSTHHBIX MAarHUTOB.



15. I3yyeHrMe MAarHUTHOIO TOJISI  IIOCTOSHHBIX MArHUTOB IpU X
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue OeUCTBUS JIEKTPUIECKOIO TOKA HA MAarHUTHYO CTPEJIKY.

17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHWJIBI  B3aUMOJCHCTBUS
KATyIIKA C TOKOM M MarHatra OT CWIbl TOKa W HAIpaBlICHUS TOKa B
KaTyILKe.

18. M3yueHue AeiCTBUS MarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3yd4eHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl MO MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHME W3MEHEHUN 3HAYCHUs W HaIPaBJICHUS WUHIAYKIMOHHOIO
TOKA.
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Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCUETA.
OTHOCHUTEIBLHOCTh MEXAaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBukeHne. HepaBHOMepHOe mpsmolinHeitHoe nBukeHne. CpenHsas 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoinHelHoe nBukeHue. CB0oOOIHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMkKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpalieHws.
JluneriHas u yriioBas CKOpocTH. LIeHTpoCcTpeEMHUTENBHOE YCKOPEHHUE.

[Tepsbrii 3akoH Hptotona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUMI CyNIEpIIO3UIUU CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cunia TSXKeCTH M 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJHOIO
najgenus. J[Buxenue mianetr BOKpyr Comnua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue ummynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cHIl TSXKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TENa, TOJIHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunertnueckas
sHeprusa. Teopema O KMHETHYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.



Jemoncmpayuu.

1.

S

8.
9.

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

Habmronenre MeXaHUYECKOTO ABMKEHUS TENa OTHOCUTEIBHO Pa3HBIX TEJ
OTCU€Ta.

CpaBHeHUE TyT€d W TPACKTOPHUM JBUKEHHUS OJHOIO M TOrO K€ Tela
OTHOCHUTENBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MIPSIMOJIMHEWMHOTO IBUKEHUS.
HccnenoBanuie npu3HaKOB PABHOYCKOPEHHOTO ABUKEHHUS.

HaGmronenue nBH>XeHHs Tela MO0 OKPY>KHOCTH.

Habmonenre MexaHn4eCcKUX SIBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JBUXCHUU
OTHOCUTEJIBHO KaOMHETa PU3MKH.

3aBUCUMOCTbh YCKOPEHHS Tella OT MAacChl Tella U JIEUCTBYIOLIEH Ha HEro
CHUJIBI.

HaGmronenne paBeHCcTBa CHIT ITPU B3aUMOJICHCTBUU TEJ.

N3menenue Beca Tena Mpu YCKOPEHHOM JIBUKCHUH.

[lepenaua umiynbca Mpu B3aUMOJIEHCTBUH TEII.

[IpeoGpazoBanus SHEPTUU NTPU B3AUMOJICHCTBUH TET.

CoxpaHeHue UMITyJbca MpU HEYIPYroM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbca IPU aOCOIIOTHO YIPYroM B3aUMOIEHCTBUU.
Habnronenmne peakTHBHOTO IBUYKEHUSI.

CoxpaHeHHe MEXaHUUYECKOM 3HEPTruy pHu CBOOOJHOM MaJCHUH.
CoxpaHeHHe MEXaHUUECKON SHEPIUU NPHU ABMKEHUU Tella Mo JeHCTBUEM
HpPY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEISKKH.

Omnpenenenue cpemHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM IBUKCHUS
IapyvkKa Mo HaKJIOHHOM MJIOCKOCTH.

Onpenenenue yCKOpEHHsI Tela MPU PABHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €cid MPU PABHOYCKOPEHHOM JABUKEHUU 0O€3
HayaJbHOM CKOPOCTHM IYTH OTHOCSITCA KakK psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJbHOTO AaBJICHUS.

Onpenenenue kKo3ppuureHTa TPEHUS CKOJIbXKEHUS.

Onpenenenne KECTKOCTA NPYKUHBI.



9. Ompenenenue padOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeEJa
10 TOPU30HTAIIBHON OBEPXHOCTH.

10. OnpesnenieHne  paboOThl  CUJIBI  YIIPYrOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUsI SHEPTUU.

Pasznen 9. Mexanunyeckue Koyie0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKK KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTuuecKuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPTUU MPH KOJIeOATEIHLHOM JIBUKEHUU.

3aryxatomme — kosneOaHusg.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexanuueckue BoJHBL. CBoiicTBa MeXaHWYeCKUX BOJIH. [IpogonbHble
NOMNEPEYHbIE BOJIHBI. JlnMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHudecKkue BOJHBI B TBEPIOM Tele, CEUCMUUECKHE BOJTHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
yIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenune xoneGaHuii Ten MojJ JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGnronenne BhIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

PacnpocTpaneHnne npogoJIbHBIX U MTONEPEYHBIX BOJH (HA MOJEIH).

HaGmroenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKUI PE30HAaHC.

./Iaﬁopamopubte pabomel u onvimol.

1. OmpeneneHue dYacTOThI M TepUoja KoieOaHWl MaTeMaTUYeCKOTO
MasTHHUKA.
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2. Ompezenenne 4acTOTHI U Meproa KoJieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanme 3aBUCHUMOCTH TiepHoja KOJIeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHUN MPY>KUHHOTO MasiTHUKA
OT MaccChl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEepHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. OmbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBL.

7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHUS.



Paspnen 10. DiieKTpOMarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.

ONEeKTPOMAarHUTHOE  MOJie.  OJIEKTpOMAarHuTHele  BOJHBL.  CBOMCTBa
ANEKTPOMAarHuTHeIX BOJH. [llkanma snexkTpoMarHUTHBIX BOJdH. Mcmonb3oBanue
ANEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

OnexTpoMaruutHas npuponaa csera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. M3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOUIbIO MOOUIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AIBJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHeriHOE

pacnpoctpanenue cpeta. 3atMeHusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKano. 3aKOH OTpakKeHUs CBETA.

[Ipenomnenue cBeta. 3akoH TpejaomieHUs cBeta. [loHOe BHYTpeHHEe
OTpakeHue cBera. VICmoiab30BaHUE TMOJHOTO BHYTPEHHETO OTpPaXXEHHUs B
ONTHYECKUX CBETOBOJIAX.

Jlunza. Xon nyweit B aumH3e. OnTuyeckas cucremMa ¢oToarrmapara,
MUKpPOCKONA M Tejleckomna. ['J1a3 Kak onTUYeckas cucTema. Banm3opykocTe H
NaTbHO30PKOCTb.

Paznoxenune Oemoro cBera B crnekTp. Onbitel HetoTona. Croxkenue
CIEKTPAJIbHBIX IBETOB. J(Hcniepcus cBeTa.

Jemoncmpauuu.

[IpssMonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue ceera.

Onrtruyeckuil CBETOBO/I.

Xop ny4el B coOuparolieit JuH3e.

XO0J yder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnue n300pakeHU C TOMOILBIO JTUH3.

[Tpunuun neiicTBusa gortoamnmnapara, MUKPOCKOIA U TEIECKOIA.

10. Monens ri1asa.

W X Nk~ wWwN e

11. Pasznoxenue 6e10ro cBETa B CIIEKTP.
12. ITonmyueHnue 6e10r0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.
Jlabopamopnwie padbomot u onvimol.



1. HccnenoBanue 3aBUCUMOCTH yIjla OTPA)KEHUS CBETOBOTO Jyya OT yria

naJICHuUs.

2. W3yueHue xapaKTepuUCTUK U300paXE€HUS MIPEIMETA B INIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yIJIa MIPEJIOMIIEHUS CBETOBOIO JIy4a OT yria

NaJIeHUs Ha TPAHUIIE «BO3TYX—CTEKIIO».

4. TlonyueHue n300pakeHUM ¢ MOMOILBIO COOMpPAIOIIEH JTUH3BI.
Onpenenenne (HOKYCHOrO pacCTOSHUA U ONTHYECKON CHIIbI coOMparouiei
JIUH3BI.

6. OIMBITHI IO Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbITBl IO BOCIHPHUATHIO I[BETa MPEJAMETOB MPU WX HAOJIOJICHUHM Yepe3
IIBETOBBIC (DUIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdopna u mianerapHas mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noroineHue ceeta atomoM. KBaHTel. JInHeYaThie CIIEKTPHI.

PanmnoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydenus. CTpoeHHe aTOMHOTO
snapa. Hykmonnas wmopens atomHoro szapa. M3orombl.  PamuoakTuBHBIC
npeBpaienus. [lepuon monypacnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsSIOBOTO U MACCOBOTO YHCEI.
OHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEpPruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sneprun CoJiHLA U 3BE3.

Anepnas sHepreruka. J[eWCTBUS pPAAMOAKTUBHBIX W3JIYYEHUH HaA >KUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUs U MOTJIOUIEHHUS.

2. CnexTpbl pa3IMYHBIX Ta30B.

3. Cnektp Bojopoja.

4. HabGnroneHnue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTumka HOHU3UPYIONINX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpupoAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomwt u onvimel.

1. HaGnmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB H3ITyUYCHUS.

2. HccnenoBaHnue TPEKOB: W3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenwue pagnoakTHBHOTO (PoOHA.

IToBTOpPUTEILHO-0000 1A U MOTYJIb.

[ToBTOpUTETHEHO--0000MIAIOIINI MOYITH TIPETHAZHAYCH JJII CHCTEMAaTH3aIIH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU U3YUECHHUH BCEro Kypca (PU3MKH, a TakkKe IJi MOArOTOBKHU K



OCHOBHOMY TIOCYJapCTBEHHOMY »3K3aMEHy MO (u3uKe i1 00ydaroluxcs,
BBIOPABILINX 3TOT y4EOHBIN MpPEAMET.

[Ipy M3y4eHHH AAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JEeSATENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBAETCS TOCTHXKEHHE MPEIMETHBIX U
METalpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, (popMupyercs
€CTEeCTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOCHUE HAay4YHBIX METOAOB HCCIEIOBaHUS
ABJIICHUA TPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMU OOBACHATH (HU3UUECKUE
ABJICHUS, TPUMEHSS TOJIyYCHHbIE 3HAHUS, pellaTh 3a7auyd, B TOM YHCIIE
KayeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMANBHO AESTENBHOCTHBIN XapakTep JAaHHOTO pasjeia peanu3yercs
32 CYy€T TOro, 4YTO OOy4alolluecs BBIMIOJHAIOT 3aJaHusi, B KOTOPBIX WM
IpeJIaraeTcs:

HAa OCHOBE TIOJYYCHHBIX 3HAHMM paclo3HaBaTh W HAYYHO OOBSICHATH
(duznueckue sIBICHHS B OKPYXKaIOIeH TPUPOJIE U OBCETHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIEIOBAHMS (DPU3NUECKUX SBICHUI, B TOM
quclie sl IPOBEPKU TMIOTE3 U MOJTYyUYEHUs TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh Hay4yHBIE OCHOBBI HauOoJiee BaXKHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HalpUMeEp, MPAKTUUECKOTO MCIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBpAIlleHUs] U COXPAHEHUS BCEX M3BECTHBIX BU/IOB
SHEPIHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTH)KEHUE JIMYHOCTHBIX, METAMPEAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

— IpOsIBIIEHUE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM
bu3nUecKon HayKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUBUKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

— FOTOBHOCTh K aKTUBHOMY y4YacTUIO B OOCYXKJIE€HUHM OOIIECTBEHHO 3HAUYUMBIX
U ITHUYECKUX TNpoO0JeM, CBS3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM
JTOCTH)KCHUHN (HDU3UKWU;

— OCO3HAHUE BAXXHOCTU MOPAJTbHO--dTUYECKUX TMPUHIIMIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS:

— BOCHPHATHE 3CTETHUYECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHMSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTaBIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTHU, WMHTEpECa K HCCIEI0BATEIbCKOM
NEeATEeNbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbS H  3MOLUMOHAJBHOIO
0J1aronosy4us:

— OCO3HaHHWE IIEHHOCTH 0e30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBaHUEM B
JOMAITHUX YCIIOBUSIX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHH, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJIOBeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e — UHTEpEC K MPAKTUYECKOMY M3yUEHUIO NTpodecchil, CBA3aHHBIX ¢ PUBUKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIsl PEIICHHUS 3ajad B
obJlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX MTOCIEACTBUMI JIJIsI OKPYKAIOLIEN CPebl;

e — OCO3HaHHWE TJI00AILHOTO XapaKTepa SKOJOTMYECKUX MPOoOJeM U MyTed HX
pelIeHUs;

e 8) amanTanum K HU3MEHSIOIIUMCH YCJOBUSAAIM CONMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTh BO B3aMMOJICCTBUU TMPH BBHINIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e — TIOBBIIICGHHE YPOBHS CBOEH KOMIETEHTHOCTU YEpe3 MPAKTUUYECKYIO
NESTEIbHOCTD;

e — MOTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUMU, B TOM YHCJIE (OPMYIUPOBATH
UJIeH, TIOHATHSA, TUTIOTE3bI O GU3HUECKUX 00BEKTaX U SABJICHUSX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JaCTH
[1)76370 478

e — IUJJAHUPOBAHME CBOErO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUI;

e — CTpEeMJICHHE aHAJIU3UPOBAThH U BBISBISATH B3aUMOCBS3HU MPHUPO/IbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BAHUEM (DU3UUECKUX 3HAHUM;

— OIICHKa CBOMX JCWCTBHUM C YYETOM BIUSHHUS HA OKPYXAOUIYIO Cpeny,

BO3MOXKHBIX TJIOOAIBHBIX MTOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OocBOeHHS mMporpaMMbl 1O (U3WKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIC YUEOHbBIE JIEUCTBUSI.

Ilo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble JIoruuyecKkune I[CﬁCTBHHZ

BBISIBISATh M XapaKTEpHU30BaTh CYILIECTBEHHbIE MPU3HAKA OOBEKTOB
(s1BIEHUI);

YCTAHABJIMBATh CYLUIECTBEHHBIN NMPU3HAK KJacCU(UKAIMU, OCHOBaHUS IS
0000111eHHs U CPAaBHEHUS,

BBISIBJISITh 3AKOHOMEPHOCTH M IPOTUBOPEUMS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh IPUYMHHO--CIIEICTBEHHBIE CBS3M MPU U3YYEHUU (U3HMUECKUX
SBJICHUW U TMPOILIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aHMMOCBSI3AX
(u3MUeCKUX BETUYMH;

CaMOCTOSATENIbHO BBIOMpPATh CHoco0 pemnieHus y4yeOHOM (u3nyeckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB peUIeHUs, BbIOOp Haubosee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKIE AECTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
buznueckuii SKCIEpPUMEHT, HEOONbIIOe HCCAeAOBaHHE (U3UUECKOTO
SIBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHMS WM SKCIICPUMEHTA;

CaMOCTOATEIHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOJIOICHHUS], OTIBITA, UCCIICIOBAHUS;

POTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHbIC METOJbI, HHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope MH(pOPMAIMKM WA JAaHHBIX C y4ETOM MPEIJI0KCHHOW Yy4eOHOMU
dbu3ndecKoi 3a1a4m;

aHaAJIM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M OPM IIPEACTABIICHHUS,

CaMOCTOSITEJILHO ~ BBIOMpATh ONTUMAJIbHYI (OpPMY IMpeaCTaBICHUS
uHQOpMallMl W WUTFOCTPHPOBATH peElIaeMbIe 3aJadyd  HECJI0KHBIMHU
CXeMaMH, TharpaMMaMu, HHOUW rpauKoi ¥ MX KOMOMHAIUSMH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B XoJe oOCyXJeHus ydeOHOro Marepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI U



BBICKA3bIBaTh WJCH, HAIICJICHHbIC Ha PEIICHHE 3aJlauyd U TMOJJep KaHue
0J1aro’KeIaTeIbHOCTH OOIICHMS,

COTIOCTABJISATh CBOM CYXICHUA C CYXICHUAMH JPYTHUX YYaCTHUKOB
Juasnora, 0OHapy>KUBaTh Pa3IUyue U CXOJICTBO MO3UILIUIA;

BBIPQXXATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIMYHO MPECTABISITh PE3YAbTAThl BBIMOJIHEHHOTO (DU3UYECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TPOCKTA);

NOHMMATh W  HCIOJb30BaTh  NPEUMYIIECTBA  KOMaHAHOM U
WHJUBUIYaTbHOW pabOThl MpU PEHICHUH KOHKPETHOM (QPuznueckoi
npo0JIeMBbl;

NPUHUMATH 1IeJTM COBMECTHOM JEATEIbHOCTH, OPTaHW30BBIBATH JCHCTBUS
no e€ JOCTI)KEHHUIO: paclpeleNisiTh pojiau, OoOCYyXJaTh TMPOIECCHl U
pe3yabTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHSITH CBOKO YacTh paOOThI, IOCTUTAsT KAaUeCTBEHHOTO Pe3ysibTaTa o
CBOEMY HAIpPABIICHUI0O U KOOPAWHUPYS CBOM JICHCTBUA C JPYTHUMHU
YJIeHAMU KOMAaH/IbI;

OIICHUBATh KA4e€CTBO CBOETO BKJIAJa B OOIIUH MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aMO/ICHCTBHUSI.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEeOYIOIIHNX
TUTSE petieHust GU3NIECKUX 3HAHMI;

OpUEHTUPOBATHCS B  PANIMUYHBIX  MOAXOJAaX MPHUHATHS  pelIeHUN
(MHIUMBUIyaIbHOE, TPUHITHE PEHICHUS B TPYIIE, MPUHATHE pPEIICHUN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BapUaHThI PEIICHUI;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
JeSITETHPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENIBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHUS
(¢u3MUecKoro  WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, W3MEHUBIIMXCS CHUTYallMil, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;



CTaBUTh ce€0s1 Ha MECTO IPYroro 4eJoBEKa B XOJ€ CIOpa WIM JUCKYCCUHU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro;
MPU3HABATh CBOE MPABO HA OIIMOKY MPHU pelIeHNH (PU3NUECKUX 3a7a4 WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYToro.

NPEAMETHBIE PE3YJIBTATBI

K xoHIy o0yueHusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUECKMEe U  XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHHIBI (PU3UUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBIJKEHHE (PaBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna,  nedopmarus  (ynpyras, — IUIacTUYecKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYBI;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YaCTUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUS,
B3aMMO/JICHCTBHE TEJ, pPAaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHus], Tepejadya JdaBlIeHUs TBEPABIMU TellaMH, S>KUIKOCTIMU U
razam, arMocdepHoe [aBlieHHWe, IUIaBaHHWE TeJ, IMpeBpalleHUs
MEXaHUYECKOW PHEPruu) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKUE SBICHUS B MPUPOJIE:
IpPUMEPHI JIBIKEHUS C PA3IUYHBIMU CKOPOCTSMH B JKMBOM M HEKHUBOU
NpuUpoje, JACUCTBHE CHJIBI TPEHUS B TPUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EPHOTO J1aBIICHUS Ha KMBOW OpPraHuU3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YEeJIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B YUEOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3NYECKUX SBICHUN;
OMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIA YNIPYTOCTH, CHUJIA TSIHKECTH, BEC
Tena, Cujla TpEeHus, [AaBieHue (TBEPAOro Tela, >KHUIKOCTH, Tas3a),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKass padoTa, MOITHOCTbh, TUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT T0JIE3HOTO JEHCTBUA MEXAHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJbHAS DHEPrus), MpPU OMNHCAHUU MPABUIBHO
TPakTOBaTh  (PU3MYUECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIHMYMH, HUX
0003HaYeHUsI W E€IUHULIBI (PU3NYECKUX BEJIUYMH, HAXOIUTh (POPMYIIbI,



CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH rpaUKU U3YUCHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEIIUYUH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUYECKUE SIBICHUS M IPOLECCHI,
WCIIOb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJHOM MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHUs pblyara (0yoka),
«30JI0TO€ TPaBWJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruu, NpHU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa M
3aMKMChIBATh €T0 MATEMATHYECKOE BHIPAXKECHHUE;

O00BSACHATH (PU3MUECKHUE SABJICHUS, TPOLIECCH U CBOIMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallUid MPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JOTUYECKUX LIAroB ¢ OMopoil Ha 1-2 HM3yuYEHHBIX CBOMCTBA (PU3HUECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3ajayu B 1—2 JEHCTBUSA, MCMOJb3YyS 3aKOHBI U
dbopMyIbl, cBs3bIBaKOIINME (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3aJlayy 3aMMChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUECKUE
BEJIMYUHBI B (OPMYJIBI U TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHbIe, HEOOXOANMBIE JIJISl PEIeHUs 3a7a4, OLEHUBATh PEaTUCTUYHOCTD
MOJIY4EeHHON (DU3NUECKON BEITMYHMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pPEHIUTh NpPHU MOMOIIU
(¢u3MUeCcKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIICISTH IPOBEPSIEMOE
OpennoyioxeHue  (TUMoTe3y),  pazauyaTb U HMHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNiaTh
BBIBOJIBI TI0 €T0 pe3yjIbTaTaMm;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUI0O (PU3WYECKUX SBICHUN  WIH
bu3uIecKux CBOWCTB TeJ: bopMyIHpPOBATH IpOBEpsIEMbIE
MIPENOIOXKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyI0BaHNUA,
3aMHChIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBO/IHI,

BBITIONHATh TPSIMbIE W3MEPEHHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTyphl C HCHOJb30BAaHHUEM aHAJOTOBBIX H
mupoBBIX TPHOOPOB, 3aAMUCHIBATH TMOKa3aHUS MTPHOOPOB C YUIETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;

MPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OTHOW (PU3NUYECKON BEIIMUMUHBI OT
IPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEpPHO JBWXKYILETOCS Tela OT BPEMEHHU JBUKECHHS TeJa, CHUIIbI
TPEHUS CKOJIKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN TEN
Y HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAU CONPUKOCHOBEHUS TEJ, CUIIbI
YIIPYTOCTH OT YJIMHEHUS TPYKUHBI, BBITAIKUBAIOMIEH CHUIBI OT 00BhEMa
MOTPYKEHHON YaCTH Tejla M OT IUIOTHOCTH XKUJKOCTH, €€ HE3aBUCUMOCTH



OT TUIOTHOCTH TeJla, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUU
TJIaBaHUS TEJ, YCIOBUH pPaBHOBECHs pbhlyara W OJOKOB), Y4acCTBOBAaTh B
IUIAHUPOBAHUM ~ YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJHATh M3MEPEHUs, CIEeNys MPeIOKEHHOMY IUIaHy, (UKCHpPOBATH
pE3yNbTAThl TMOTYYEHHON 3aBUCUMOCTH (DHU3UYECKUX BEIUYHH B BHUJC
NIPEJIOKCHHBIX Ta0IUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

NIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPIOTO TENa, CHJIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3JyXa, BBITAIKWBAKOIIAsS CWIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(HIIMEHT TOJE3HOrO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW HMHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUN COOMpaTh DKCIICPUMEHTAILHYIO YCTAHOBKY H
BBIYUCIISATh 3HAUCHUE NCKOMOMW BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30IIaCHOCTH IIPH paboTe ¢ JIabopaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JIEUCTBUS TPUOOPOB M TCXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIOIINECS COCYIbI, OapoMerp,
pBIYar, IOJBUKHBIN M HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepH30BaTh MPHUHIMIBI JEHCTBUS W3yYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOJIIMITHAKHA, YCTPOWCTBO BOJONPOBOJAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEp, TIOPIITHEBOH HACOC, ApEOMETP), HCIIOJIb3YsT 3HAHUS
0 CBOHMCTBaX (PM3MYECKUX SBICHUN M HEOOXOAMMBbIC (DU3NUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HaXOAWTh WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3WYSCKUX 3HAHUK B TOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHrs 0€30MacHOCTH MPH OO0palieHnu ¢ MpudopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHUS 3J0POBbS W COOJIIOICHUS
HOPM SKOJOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh OTOOpP HWCTOYHMKOB uH(popMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHUM W TyTéM CPaBHEGHUS PA3UYHBIX HMCTOYHUKOB BBIICIATH
uH(OpPMAITNIO, KOTOpas SIBISIETCS MPOTHBOPEYMBON WM MOXKET OBIThH
HEJ0CTOBEPHOM;

MCITIOJIB30BATh MPHU BBHIMOJHEHUU YUCOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COACp)KaHWs, CHOPABOYHBIE MaTEepPHUAIbI,
pecypcel cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HH()OPMAITUY U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;



co37aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE M YCTHBIE COOOILECHMS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAK (U3UUECKOTO COAEPKAHUSA, B TOM
quciae MyOJIMYHO AeNlaTh KpaTKHe COOOLIEHHsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MPU O3TOM T[PAMOTHO HCIOJIb30BATh
U3yYeHHbI TOHATHMHBIA anmapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYILJICHUE IIPE3EHTALUEH;

OpU BBIIOJHEHUM YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN paclpeiessTh
00s3aHHOCTH B TpyMNIE B COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, AaJEKBaTHO OLICHUBAThH
COOCTBEHHBIM  BKJAJ B  JIEATEIBbHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aMMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIKX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJICKYJI, TETJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUSA BEILIECTBA, KPUCTATIMUECKUE U
aMmopdHble TeNa, HACBHIIICHHBIH M HEHACBHIIMICHHBIM Tap, BJIAXHOCTH
BO3/yXa, TeMIleparypa, BHYTPEHHSII DHEpPrusi, TEIJIOBOM JBUIaTEellb,
AJIEMEHTAPHBIN AIEKTPUYECKUHN 3apsijl, FJIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U TURJICKTPUKH, TOCTOSIHHBIA 3JIEKTPUUECKUM TOK, MArHUTHOE TIOJIE;
paznuyaTh SBJICHUS (TEIUIOBOE PACIIMPEHHUE U CXKATHE, TEIUlomnepesaya,
TEIUIOBOE€ PAaBHOBECHE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaLM3alus (OTBEpAECBaHUE), KHUIICHHE,
TeIvIonepeaya (TEenIOnpOBOHOCTb, KOHBEKIIHS, U3JIyYCHHUE),
AJIEKTpU3alus TeJ, B3aUMOJCHCTBUE 3apsiioB, ACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHME, B3aUMOJCHCTBHE MAarHUTOB, JIEMCTBUE
MarHMTHOTO TI0JISl Ha MPOBOJHUK C TOKOM, DJICKTPOMAarHUTHAasE MHIYKIIHS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIIUX JTaHHOE (PU3UIECKOE SIBIICHHC;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXKaloIlleM MHpE, B TOM 4HCiIe (U3UYCCKHE SBICHUS B IPUPOJIC:
MIOBEPXHOCTHOE HATSIKCHUE W KaNWUISPHBIE SBICHUS B IPUPOJIE,
KpUCTaUIbl B Tmpupoje, wuznydyeHue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEsS, CHETa, dJICKTPUISCKUE
SIBJIEHUSI B aTMocdepe, SIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noje 3emiM, Apeid MOI0COB, POJb MArHUTHOTO TOJIS JUIsS KU3HU Ha
3emJie, OJISIPHOE CUSHHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICISATH CYIICCTBEHHBIC CBOWMCTBA (NMPU3HAKH) (PU3HUESCKUX
SIBIICHUIM;



OMUCHIBATh U3YUYECHHBIC CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCIOJIb3YS
dbu3nUeckue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrus, KOJIUUECTBO
TEIUIOTHI, yJEJIbHasg TEIUIOEMKOCTh BEILIECTBA, YyHAEJIbHAs TEIUIOTa
IUIaBJICHMS], yJeJIbHAas TeIJIoTa NapooOpa3oBaHMsl, yJeiabHAas TEIJIoTa
CropaHusi TOIUIMBa, KOA()QPUIMEHT TMOJEe3HOrO JCHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/lyXa, SJECKTPUUYECKUU 3apsij,
CUJla TOKAa, DJICKTPUUECKOE HAIpSKEHUE, COMPOTUBIECHUE IPOBOJIHUKA,
yIEeIbHOE  CONpPOTHBJIEHUE  BELIECTBAa, paboTa U  MOIIHOCTb
AJIEKTPUYECKOTO  TOKa), TPU  ONUCAHWUU  TMPABUILHO  TPAKTOBAaTh
(bU3UYECKUM CMBICT MCTOJB3yeMbIX BEJIUYUH, O003HAUCHUS U EIUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIIUE JIAHHYIO
(bU3UYECKYI0 BEJIMYMHY C JPYTMMU BEIWYMHAMH, CTPOUTH TpaduKu
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIC MOJOKEHUS MOJICKYJISPHO--KHUHETUYECKON TEOpUH
CTPOCHHS BEIIECTBA, MPHUHIIUIN CYMEPIIO3UIUU TMOJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa Juis ydacTKa LENH, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpAaHEHUsI DJHEPruu, TMpU OSTOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTEeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE TMPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd MPAKTUKO-OPUEHTUPOBAHHOI'O XAPAKTEPA: BBISBIISITH
PUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ omopor Ha 1—2 W3y4eHHBIX CBOMCTBA (PUBMYECKUX SIBICHUH,
(bu3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3aJayd B 2—3 JEUCTBHS, HCHOJB3Ys 3aKOHBl H
dbopMyIbl, cBs3bIBAOIMINE (HU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCJIOBHUS 3aJa4yd 3allUChIBAaTh KPATKOE YCJIOBUE, BBISBIATH HENOCTATOK
JAHHBIX JUISI pPEIICHUs 3a7a4d, BBIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMMMBbIE ig €€ pelIeHHs, MPOBOJWTH pacdyéThl U CPaBHUBATH
MIOJIYY€HHOE 3HaueHNe (PU3NIECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEMIUTh MPU MOMOIIU
¢u3HUeCKrX METO/OB, HWCIIONB3Yysl OMHUCAHHWE WCCICIOBAHUS, BBIICIATH
MPOBEPSEMOE  MPEANOJIIOKEHUE, OLECHUBATh IPABWIBHOCTh MOPSAKA
MIPOBEICHUS UCCIEN0BAHMS, 1€TIaTh BHIBOJBI;

MPOBOJUTH OMBITHI 1O HAOMIONEHUIO (PUBMYECKUX SBICHUH  WIH
¢du3rUecKrX CBOMCTB Tel (KaWUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT 1BETa H3JIydarolled (MOorjaonaroiei)



MMOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJbI OT TEMMEPATyphbl KUIKOCTH U
IomWaan €€ TOBEPXHOCTH, DJEKTpU3AlMs Tel M B3aUMOJEHCTBUE
ANEKTPUUYECKUX 3aps/I0B, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIU3allisl MArHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOI'O TOJS Ha NPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHura,
CBOICTBa 3JEKTPOJBHUratTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
pOBEpsiEMbIE MPEANOI0KEHUSI, COOUPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py10BaHUSI, OITUCHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOJIHI;
BBITIOJIHSITE ~ TMPSAMBICE  U3MEPEHUsT  TeMIepaTypbl, OTHOCUTEILHOMN
BJIQXKHOCTH BO3[yXa, CWJIbl TOKAa, HANPSDKEHUS C HCIOIb30BAaHUEM
AQHAJIOTOBBIX TPUOOPOB U JTaTUYMKOB (U3UYECKUX BEJIIMUYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUYECKOW BEJIMYUHBI OT
Ipyrod ¢ MCHOJB30BAaHHEM TMPSMBIX  HM3MEpEHUN  (3aBUCHUMOCTD
COMPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM TOMNEPEUHOTO
CEUCHHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UAYIIEr0 4epe3 TMPOBOJHUK, OT HANPSDKEHUS Ha  TPOBOJHUKE,
UCCJIEIOBaHME TMOCIEAOBATENIbHOTO M MApaJJIeIbHOIO  COEIUHEHUN
IPOBOJAHUKOB): TUIAHUPOBATH HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY W
BBITMIOJHATh M3MEPEHUs, CIeNys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI MO pe3yJbTaTaM UCCIIEA0BaHNUS;

IPOBOAUTh KOCBEHHBIE H3MepeHUs: (U3MYECKUX BeNIMYUH (yIenabHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTHUBICHUE IPOBOJHMKA, padoTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATH HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPEII0KEHHONM WHCTPYKUHH, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

coOmI01aTh TIpaBuiIa TEXHUKU O€30MaCHOCTH IIPpH paboTe ¢ 1abopaTOpHBIM
000opyT0BaHUEM;

XapaKTepu30BaTh TMPUHIMINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX oOmNHucaHus (B TOM YHCIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJITMETP, CUETUMK DIEKTPUUYECKON BSHEPruu, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPHI, HATPEBATEIBHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUC
PEAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHHUS O CBOMCTBaX (PM3MYECKUX SIBICHHA UM HEOOXOIMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOIMCTBA M HU3MEpPUTEIbHbIC
npuOOpbl MO CXeMaM M CXEMATHYHBIM PUCYHKaM (OKHJIKOCTHBIN



TEPMOMETpP, TEPMOC, MCUXPOMETP, THTPOMETP, IBUTATEIb BHYTPEHHETO
CropaHusi, JJCKTPOCKOI, PEOCTaT), COCTABJIATh CXEMBI JJICKTPUUECKHUX
Iernel ¢ MOoCaeA0BaTeIbHBIM U MMapajlIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAUYCHHS DJIEMEHTOB JICKTPHUSCKHX TIETIeH;
NPUBOIUTHL  TpUMEPHl  (HAXoauTh  WHGOpPMAIMI0O O  MPUMEPax)
IPAKTHYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUH B ITOBCEIHEBHOU
KU3HU JIs oOecrieueHns 0€30MacHOCTH MPH OOpaIleHU: ¢ MPUOOpaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHUS 3I0POBBbS W COOJIIOICHHUS
HOPM JKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH Cpejic;

OCYIICCTBIISITh TOUCK HMH(POpManuu (U3HYECKOTO  COJCpXKaHUS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMXCS 3HAHMA W TYTEM CpaBHEHUS
JIOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIACHATH WH(GOpMAIUIO, KOTOpas
SIBJISICTCS IIPOTHBOPECYNBOM MIIM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBIMOJTHCHUHM YYCOHBIX 3a/IaHHI HAyYHO--TIOMYJISPHYIO
JIUTEpaTypy (PU3MYECKOrO  CONCp)KaHUs, CIPABOYHBIC MaTEpPHAIIbI,
pecypcel cetn MHTEpHET, BlageTh NpuéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJHOW 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
06006mas wHOpMaMIO W3 HECKOJbKUX HCTOYHUKOB (PU3NUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TPEACTABIATh PE3YyIbTaThl
IIPOSKTHOW WJIM HMCCIIEIOBATCIbCKOW JEATECIBHOCTH, MPH 3TOM T'PAMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TOHATHHHBIA ammapaT Kypca (H3UKH,
COIPOBO’K/JIATh BBICTYIUICHHUE MPE3CHTAIINCH;

IPY  BBIMOJTHCHUU YYEOHBIX IPOCKTOB W HCCIACAOBAHMHN (U3HUCCKHUX
IPOIIECCOB pAaCIpPEACNIATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJIECHHBIMH 3aJadyaMi, CJIEIUTHh 3a BBIIMOJIHEHUEM IUIaHA IEUCTBUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B
NEeATEeIIbHOCTD TPYIIIbI, BRICTPAMBATh KOMMYHHUKATHBHOE B3aMMOJICHCTBHUE,
IPOSIBJISAS TOTOBHOCTH pa3periaTh KOH(IMKTHI.

K xonIy oOyuenus B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMA OTCU€Ta, MaTepuajgbHas TOYKa,
TPaeKTOPUs, OTHOCUTEIIbHOCTh MEXaHMYECKOI'0 JBHKEHHUS, aedopmanus
(ympyrasi, TacTU4ecKas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO,
LEHTpP TSAXKECTU TBEPJIOTO Tejla, pABHOBECUE, MEXaHUYECKUE KOoJeOaHus U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
1IKaJia AJI€KTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTD,



CHEKTPhI UCIYCKAHMSI U TOTJIOMICHUs, alib(a-, 0eTa- U raMMa-u3IydeHuUs,
M30TOMbI, SiA€PHAs YJHEPTeTHKA;

pasznuyarh SIBICHHS (PAaBHOMEPHOE UM HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
najieHue Tell, pABHOMEPHOE JBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHUE, KojeOaTellbHOE JIBIKEHHUE (3aTyXarouue U
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JBI)KEHHE, OTPaKEHUE
3ByKa, MPSIMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAKEHHWE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHAsl PAaJMOAKTUBHOCTb, BOSHMKHOBEHHE JMHEWYATOro CIEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEHUE M1aHeT COTHEYHON CUCTEMBbI, PEAaKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHUE SIBICHUS B IpPHUPOJE, OMOIOIMYECKOE JEHCTBUE BHUIUMOTO,
yAbTPa(QHOIETOBOIO U PEHTICHOBCKOIO M3JIy4EHUH, €CTECTBEHHBIN
pasivoaKkTUBHBIM (DOH, KOCMHMUYECKHE JIy4YHd, PaJUOAKTUBHOE W3JIydEHHE
IPUPOAHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHHI Ha
OpPraHu3M 4YeJIOBEKa), MpH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (IPHU3HAKU) (PU3NUYECKUX
SIBJICHUH;

OIKCHIBaTh U3yYCHHbIE CBOICTBA TeN U (U3NUYECKUE SIBICHUSA, UCIIOIB3YS
¢usnyeckue BeIMYMHBI (CpeAHssi WU MTHOBEHHAs CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEepeMEILIEHue, MyTh, YIJIoBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHMs, BEC Tejla, HUMIYJIbC Tejld, HMITYJIbC CHJIbI,
MEXaHH4YecKass padoTa M MOIINHOCTh, MOTEHUHUAJIbHAs JHEPrus TeEJa,
HNOJHATOIO HAaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLIHMAJIbHAs 3HEPIUsl CHKATOU
NPYKUHBI, KHUHETHYECKAsl JHEPrus, IOJHAs MEXaHW4YEeCKas >SHEeprus,
MEPUOJ M YacTOTa KOJIEOAHUM, JJIMHA BOJHBI, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUS CPEJbl), IPU ONHUCAHUU
MIPaBUWJIBHO TPAKTOBaTh (PU3MUYECKUI CMBICI MCHOJIb3YEMBIX BEJIUYMH,
0003HAUYEHUs U €IUHUIBI (U3NYECKUX BEIMYUH, HAXOJUTh (POPMYIIBI,
CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMH,
CTPOUTH I'pahMKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;



XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpaHEHWs! 3HEPruu, 3aKOH BCEMHPHOI'O TATOTEHUS,
NPUHIMI CYNEPIO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amumies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJIbCa, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHHS CBETA, 3aKOHbBI COXPAHEHUS 3apsiJ0BOTO U MacCOBOI'O YHCEIl
OpU AJIEPHBIX PEaKUUsAX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIIUCBHIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYUHHO--CJICJICTBEHHbIE  CBSI3M, CTPOUTh OOBsICHEHHWEe U3 2-3
JIOTUYECKUX LIAroB C OMOpOi Ha 2—3 M3yUEHHBIX CBOMCTBA (U3HUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3anayd  (omuparouMecs Ha cuctemy U3z 2-3
YPaBHEHHMIT), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSA3BIBAIOIINE (PUZUUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJauyd 3alMChIBaTh KpPaTKOE
yCIIOBUE, BBISBIATH HEJAOCTAIOIINE WM M30BITOYHBIE JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PEUICHUS, TPOBOAUTH PACUETH U
OLICHMBATh PEAIUCTUYHOCTh TMOJYYEHHOTO 3HAaueHUs (U3HUECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO pEIIUTh TpPH OMOIIU
¢u3MUecKX METO/OB, HCIIOJIb3Ysl ONHCAHHE HCCIEIOBAaHUS, BBIICIATDH
poBepsieMOe  TPEJIONIOKEHNE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIEIOBAaHUs, JleJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
du3nuecknux CBOWCTB Tenl (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] PHEPTUH, 3aBUCHUMOCTh IepUoAa KOJIeOAHUU MPY>KUHHOTO
MasTHUKa OT MAacChl Irpy3a M >KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MaJbIX KOJeOaHUH, MPAMOJIMHEMHOE PacCIPOCTPAHEHHE CBETA,
pa3ioxeHHe Oelloro cBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300paxKeHHs B
IUIOCKOM 3€pKajie W CBOWCTB M300pakeHHs NpeaMmeTa B coOuparomiei
JUH3€, HAOJIOJICHHE CIUIOIIHBIX U JIMHEHYAaThIX CHEKTPOB HM3IYUCHHUS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY H3 W30BITOYHOTO Habopa
o0OpyZOBaHUs, ONWUCHIBATH  XOJI OMBITAa W  €r0  Pe3yJbTaThl,
(dbopMynTHpOBaTH BHIBOJBL

IIPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpeaesss
cpeqHee 3HAaYeHHE U3MepsAeMoil BenuuuHbl ((POKYCHOE paccTOsHUE
cobuparonieli JIMH3bI), OOOCHOBBIBaTH BBIOOp cHoco0a U3MEpEeHUs
(u3MepuTenbpHOro nNpudopa);



MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEIUYUH C
WCIIOJIb30BaHUEM TMPAMBIX M3MEPEHUM (3aBUCUMOCTH MYyTH OT BpPEMEHU
MIpU PAaBHOYCKOPEHHOM JIBIKCHHHU 0€3 HaudallbHOM CKOPOCTH, IMepuoja
KoneOaHnii MaTeMaTUYEeCKOr0 MasTHHKA OT JUIMHBI HHUTH, 3aBHCHMOCTH
yria OTpakeHHUs CBETa OT yIJla MaJeHUs U YIyia MpeJIOMJICHUs] OT yrjia
najieHus): IUJIAaHUPOBATh HCCIEIOBAaHHE, CAaMOCTOSTEIBHO COOUpaTh
YCTAaHOBKY, (UKCHUpOBAaTH pe3yJbTaThl TMOJY4YEHHOW  3aBHUCUMOCTH
bu3MYecKUX BEIMYUH B BHUAEC TaOIUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM MCCIIeI0BaHUs;

POBOJIUTh KOCBEHHBIE UW3MEpPEHUs (PU3MYECKUX BEJIMYUH (CPEIHSIS
CKOPOCTh M YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHUE CBOOOJHOrO TMaJIeHHs], KECTKOCTh MPYXKUHBI, KOIPOUIMEHT
TPEHUSI CKOJILKEHUS, MEXaHW4eckas paboTa M MOIIHOCTh, YacToTa U
nepuoa  KoJieOaHWl MaTeMaTH4YeCKOro U TPYKUHHOTO MAasTHUKOB,
OnTHYECKasi Ccuja CcoOuparoield JUH3bI, PAJAUOAKTUBHBIA  (POH):
IJIAHUPOBATh HM3MEPEHHMs, COOMpPaTh AKCIEPUMEHTAILHYI) YCTAaHOBKY U
BBITIOJIHSITH U3MEPEHUS, CIIeNysl MPEITIOKEHHON UHCTPYKIIUU, BBIYUCIIATH
3HAYCHHUE BEJIMUMHBI U aHATM3UPOBATH MOJYYEHHBIC PE3YJIbTAThI C YUETOM
3aITaHHOM TOTPEITHOCTH U3MEPCHHU;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ JaO0paTOpHBIM
00opy10BaHUEM;

pa3uyaTh OCHOBHBIC TMPU3HAKK M3YYEHHBIX (DU3UYECKUX MOJICIICH:
MarepuajgbHas TOYKa, aO0COJIOTHO TBEPAOE TEIO, TOYCUHBIM HCTOYHUK
CBeTa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJEiIb aToMma, HYKJIOHHAs
MO/ aTOMHOTO SI7Ipa;

XapaKTEepU30BaTh TMPUHIMILI  JEHUCTBUA HW3YYCHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha MX ONHCaHusA (B TOM YHCIE:
CIIUJIOMETP, JaTUUKU TIOJOKEHUs, PACCTOSHUS M YCKOPEHHUs, paKeTa,
9XO0JIOT, OYKH, IIepucKor, ¢oToanmapar, ONTHYCCKUE CBETOBOIBI,
CIIEKTPOCKOI, JIO3UMETp, KamMepa BuiabcoHa), HCHOJNB3Yysd 3HAHHUS O
CBOMCTBaX (PUBHYECKUX SBICHHH MW  HeoOXomuMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

HCTOJIB30BaTh CXEMbl M CXEMATHYHBIE PUCYHKHU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX ITPOIIECCOB
MpU PEUICHUU Y4YeOHO--TIPAKTUYECKUX 3aj/lady, ONTHYECKHE CXEMbI IS
MTOCTPOCHHMS N300paKeHUH B INIOCKOM 3€pKalie U COOMpAIOIIeH JINH3E;
MPUBOAUTH  MPHUMEPHl  (HAXOAUTh  HHPOPMAIMIO O  MPHUMEpPaX)
MPAKTUYECKOTO HCIOJAb30BaHUA (U3NUECKUX 3HAHWM B IIOBCEIHEBHOM
KU3HU 111 obecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MpudopaMu U



TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHUs 3A0POBbS U COOJIIOIECHHUS
HOPM 3KOJIOTUYECKOTO TIOBEJECHUS B OKPYKAOLIEN CPEAE;

OCYLIECTBJISITh MOUCK HMHPOpMaUUU (U3HUECKOIO COJAEpKAHUSI B
HNuTepHere, caMOCTOSTENBHO (HOPMYIUPYS MOUCKOBBIN 3alpoC, HaXOIUTh
NyTU ONpENeNeHUs: TOCTOBEPHOCTH MOJIYyYEHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUMN U JOTOJHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIMOIHEHUH YYEOHBIX 3aJaHUI HAy4HO--TIOMYJISIPHYIO
JAUTEPaTypy (PU3NYECKOTO COAEp)KaHUs, CHPABOYHBIE MaTEpHAaIbI,
pecypcbl cetn MIHTEpHET, BlIaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHbOpMAIMK U3 HECKOJIBKUX HCTOYHMKOB (PUINYECKOTO COAEpKaHUSA,
NyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHOMN MIIN UCCIEI0BATEIbCKON
NEATENIbHOCTH, MpPH 3TOM TIPaMOTHO  HCHOJb30BaTh  M3YYEHHBIN
NOHSATUMHBIA amnmapaT W3y4aemoro paszzena (U3MKH W COMPOBOXKIATH
BBICTYIIJICHUE TMpE3eHTalMe ¢ y4€TOM OCOOEHHOCTEH ayIUTOpHUH
CBEpPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MUpa
b K
1.1 ®dusurka - Hayka o0 pUpoJIe 2 0 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnyeckre BEJTNINHEI 2 0 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
b K
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 0 1 nomorexa O
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
2.1 CrpoeHue BelecTBa 1 0 Eubmorexa HOK
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 0 1 bubnuoreka [JOK
) BElllECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 0 Bubmorexa OK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3nen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
3.1 MexaHuueckoe JBMKCHUE 3 1 bubmiorexa LIOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0THOCTh 4 0 1 bu6nmoreka [JOK




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

bubmuoreka [JOK

3.3 Cwuna. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya nqaBneHus: TBEPIbIMU 3 bubnuorexa [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHME KUIKOCTH 5 bubnmorera [TOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
> Pabora ¥ MOMEOCTE 3 ! hitps:/m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 1 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 0 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 1 7 nommoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 1 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 14.5




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B3aumonerictBue Te 20 1 3
MMOACHETBHIE TET https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOoHBI COXPAHEHUS 10 1 2 nomrotexa [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue KoJae0aHusl U BOJTHbI
bubmuorexa [JOK
2.1 MexaHnudeckue KojeOaHus 7 1 3 nommoreka Il
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 1 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6 0 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 1 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 0 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcenyckanue v NOMIOMEHNe CBETa aTOMOM 4 0 1 bubnmorexa [TOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 1 1
>3 /ICPHBIC peakiin 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTE1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 | ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 10 26




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

| ®u3nka — Hayka o npupoje. SABineHus | 0 0
TIPUPOJIBI
DU3NYECKUE SBICHUS 1 0

3 @u3nuecKue BEINYUHBI U UX U3MEPEHUE 1 0 0
Ypok-uccnenoanue "N3mepenne

4 TEMIIEpaTyphl IIPU TOMOIIU KUJIKOCTHOTO 1 0 1
TEpPMOMETpA U TaTYUKA TeMIepaTypsl"”

5 Mertobl HaydHOTO MOo3HaHus. Onucanue | 0 0 bu6mmoreka [IOK
(hbMBUYECKUX SIBICHUHN C TIOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoBanue "[IpoBepka runoTesbl:

6 JAIBHOCTb MOJIETA IAPUKA, ITYILIEHHOTO | 0 |
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbITIE
BBICOTA MycKa"

Crpoenue BemiectBa. OMbITHI,
bubmuoreka [JOK
7 JTIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 0 0
https://m.edsoo.ru/ff09fe0a
BellleCTBa
bubmuoreka [JOK
8 JIBM>KeHHEe 4acTuIl BElecTBa 1 0 0 i
https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanue «OnbITHI MO

9 HaOJII0/IEHUIO TETIJIOBOTO PACIIUPEHUS 1 0 1

ra3oB»




10

ArperaTHble COCTOSIHMSI BEILIECTBA

Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

bu6mmoreka [{OK

11 O606menne no pazneny «lleppoHavanbHbIe
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEILIECTBA»
2 Mexannueckoe aBrxeHue. PaBHomepHoe u bubnuorexa [JOK
HEPAaBHOMEPHOE ABIKEHUE https://m.edsoo.ru/ff0a05c6
bubnnorexa [JOK
13 Ckopoctb. Enunuiiel ckopoctu 1
https://m.edsoo.ru/ff0a079¢
bubmmoreka [{OK
14 Pacuer nytu 1 BpeMeHM ABHKEHUS
https://m.edsoo.ru/ff0a0ae4
bubnuoreka [JOK
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN 1
https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTH BemecTBa. PacueTr Maccel u bu6moreka [IOK
o0bema Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpenenecHue
IJIOTHOCTH TBEPJOTO TEJIa»
13 Pemenne 3agad o teme "IImoTHOCTH bubmuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapaKTepUCTHUKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmanun)
MPYKUHBI OT MPUIIOKEHHOU CUIIbD)
21 [[IBnenue Tsarorenus. Cuia TsKecTu
CBs13b MEX1y CHJION TSAXKECTU U Maccou
bu6mmoreka [JOK
22 tena. Bec tena. Pemenne 3agau no reme
" " https://m.edsoo.ru/ff0al778
Cuna Tsxectu
23 Cuna TsKecTH Ha IpYTUX IUIaHEeTax. bubnuoreka [IOK




Du3nYECKUE XapaKTEPUCTUKU TUIAHET

https://m.edsoo.ru/ff0al1502

bubmuoreka [JOK
24 Hswmepettne cit. Jlusamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [{OK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al1778
26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 110 bubnuoreka [JOK
OJHOM npsAMoi. PaBHOEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3agau no reme
"PaBHogeiicTByromast cr"
)3 Cuna Tpenus u €€ Buabl. TpeHne B pupojie bubmuotexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3y4ueHue
29 3aBUCHMOCTH CUJIBI TPEHUS CKOJIbKEHUS OT bubnuoreka [IOK
CUJIBI IaBJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAOIINUXCS TOBEPXHOCTEN»
30 PemeHI/Iev 3a/1a4 Ha ?npeneneHHe
PaBHOJICHCTBYIOLIEH CUIIBI
Pemenue 3agau no remam: «Bec Tenay,
31 «I"paduyeckoe nzodpakeHue cn, «CHIb», bubmorexa HOK
. https://m.edsoo.ru/ff0alde0
«PaBHOEICTBYIOIIAs CUID»
KonTtponsHas paborta o temam:
0 «Mexanunueckoe JBUKeHHE», «Macca,
IJIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3zo0paxenue cuimy, «CHIb»
3 JlaBnenue. CiocoObl yMEHbIIICHUS U bubnuoreka [JOK
YBEIUYCHHUS TABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3za. 3aBUCUMOCTb JIaBJICHUS ra3a bubnmoreka [JOK

oT 00bEMa, TeMIIEpaTypbl

https://m.edsoo.ru/ff0a2376




IIepenada naBieHus TBEPIBIMU TEIAMH,

bubmuoreka [JOK

35 XKUJKOCTAMHU U razamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
JICUCTBUEM CHJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no reme «Jlapienue B bu6mmoreka [{OK
KUJKOCTHU U Ta3e. 3akoH [lackamnsa» https://m.edsoo.ru/ff0a2826
bubnuoreka [JOK
38 Cooduaroriecs cocyiet https://m.edsoc])_.lru/fan2970
. bubnuoreka [JOK
39 I mapasmitieckuii mpece https://m.edSO(])_.[ru/fanBI 36
40 Manomertpsl. [IopiIHEeBO KUIKOCTHBIN
Hacoc
A1 ATmocdepa 3eMiu U IPUIHHBI €€ bubnuoreka [IOK
CYLLECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a
bubnuoreka [IOK
42 Bec Bo3myxa. ATMocdepHOe 1aBiieHHE hitps://m.c dsoiu 10a2bSa
43 N3mepenue armocdeproro naBneHus. OmbIT bubnuoreka [IOK
Toppuueniau https://m.edsoo.ru/ff0a2da8
m 3aBUCHMOCTH aTMOC(HEPHOTO AABJICHUS OT bubnunorexa [JOK
BBICOTHI HaJl YPOBHEM MOPA https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepouna. AtmocdepHoe naBieHue bubnunoreka [JOK
Ha Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme " AtmochepHoe
nasjeHue"
47 JleficTBHE )KUIKOCTHU U Ta3a HA OTPYKEHHOE bubnunoreka [JOK
B HUX T€JO0. ApXHMEI0BA CHUJIa https://m.edsoo.ru/ff0a3276
43 JIabopatopHas pabota «Onpenenenue bubnuoreka [IOK

BBITAIKMBAIOLLIEH CUIIBI, IEHCTBYIOIIEH HA

https://m.edsoo.ru/ff0a33fc




TCJI0, IOTPYKCHHOC B )KUAKOCTB»

JlaboparopHas paboTa 1mo Teme
«HccnenoBanue 3aBUCMOCTH Beca Tea B

bubmmoreka [{OK

49 . . 1
BOJIE OT 00BbEMA OTPYKEHHOH B KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeIay
bubnunoreka IHOK
50 IInaBanue Tea 0 1
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJKU U 1
omnpeaeneHue e€ rpy30noabEMHOCTH "
Pemenne 3agau no temaM: «IInaBanne
bu6moreka [IOK
52 cyaoB. Bo3ayxonnaBanuey, «JlaBienue 1
. https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJN, )KUIKOCTEH U Ta30B»
53 KonTtponbHas padoTa o Teme «/laBienne 0
TBEPABIX TEJN, )KUAKOCTEH U ra30B»
bubmnoreka IJOK
54 Mexanuveckast pabora 0 1
https://m.edsoo.ru/ff0a3f82
bubnunoreka IHOK
55 MoutHocTts. EquHAIEI MOIIIHOCTH 0 1
https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienoBanue "Pacuét MOIIHOCTH, 1
pa3BUBaEMOM MPH MOIBEME 110 JIeCTHUIIE"
57 IIpocTteie Mexanu3Mbl. Priuar. PaBHoBeCHE
CHUJI Ha pblyare
Pobryaru B TexHuke, ObITY ¥ IPUPOJIE.
bubnuoreka [JOK
58 JIaGopatopHas pabota «VcciaenoBanue 0.5
. https://m.edsoo.ru/ff0a478e
YCIIOBHMI paBHOBECHS pblyara
59 Pemenne 3agau 1mo Teme «Y clIoBUS 0 bu6mmoreka [JOK

PaBHOBCCHA pbIvara»

https://m.edsoo.ru/ff0a48a6




KoadduimenT noneznoro neicTBus

60 MexaHu3ma. Jlaboparopuas pabora 1 0.5
«M3mepenue KIIJI HaKIOHHOM IIJIOCKOCTH
61 Pemenue 3amaq o reme "Pabora, | 0 bubmmoreka [{OK
MomHocTh, KIT/[" https://m.edsoo.ru/ff0a4c48
2 Mexannueckas sHeprus. Kunernueckas u | 0 bubnuoreka [JOK
IIOTEHIMAIbHAsA DHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHs] MEXaHUYECKON SHEPIUH 1 0 brbnmorexa [TOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAIBHOE OTIPEIEIICHHE
64 N3MEHEHHNs KHHETUYECKON 1 MOTEHIINAIEHON 1 1
SHEPTHH MPHU CKATHIBAHUH TEJIa TI0
HAaKJIOHHOM Tu1ockocTh"
65 KonTtponpHas padota o teme «Pabora u | 0
MOIIHOCTb. DHEPT U
66 PeseprubIit ypok. PaboTta ¢ Tekctamu mo 1 0 bubnuoreka [IOK
TeMme "MexaHnueckoe IBuxeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIit ypok. PaGoTa ¢ TekcTamu no
67 teme "JlaBieHue TBEPIBIX TeJl, )KUJIKOCTEN U 1 0 Eubmorexa HOK
" https://m.edsoo.ru/ff0a4ffe
raszoB
68 PesepBHelit ypok. Pabota ¢ Tekctamu 1o | 0
teme "Pabota. MomHoCcTh. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 14




8 KUIIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoiasbnbie | IlpakTHyeckue A op
n/n Bcero H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
. bubnuoreka [JOK
1 KMHETUYECKOM TEOPUHU U UX OTIBITHBIE 1 0 0
https://m.edsoo.ru/ff0a5256
TIOITBEPK ICHUSI
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1 0 0
3 Monenu TBEpAOTO, )KUAKOTO U 1 0 0 bu6moreka [IOK
razo00pa3HOro COCTOSIHUM BeIleCTBa https://m.edsoo.ru/ff0a540e
OObscHEeHne CBOMCTB TBEPAOTO, KUJIKOTO
4 1 Ta3000pa3HOTo COCTOSTHUI BelllecTBa Ha | 0 0
OCHOBE MOJIOKEHUI MOJIEKYJIAPHO-
KUHETUYECKON TEOpUU
bubnuoreka [IOK
5 Kpucrannmaeckue u amopdabie Tena 1 0 0 nommoreka L
https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue U KanUuJUISIPHOCTD. | 0 0 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bub K
7 TeroBoe pacuimpeHue U cxaTue 1 1 0 uommorexa T10
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TeMIIepaTypsl CO 1 0 0
CKOPOCTBIO TEIJIOBOTO JIBM>KEHUS YACTHUII
9 Buytpennss seprus. CriocoOsl | 0 0 bu6nuoreka [IOK
WU3MEHEHUs BHYTPEHHEHN SHEPruun https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Buas! Tennonepenaun 1 0 0
8 et https://m.edsoo.ru/ff0a6412




Ypok-koHpepenmus "[IpakTudeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuoreka [JOK

11
BEIIECTB U MAaTEpHAJIOB B IEIAX https://m.edsoo.ru/ff0a65c0
sHEprocoepexeHus"
12 KoaunuecTBo TermoTel. Y aenbHas bubmmorexa [{OK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHEHHE TEIIOBOTO OanaHca. bubnnorexa [JOK
TemooOMeH U TEMJIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padota "UccnenoBanue i OK
nonrorexa
14 SIBJICHUS TEIUI000OMEHA MpY CMEIIMBAHUN 1
XOTOHOf 1 FopsYeii BobI" https://m.edsoo.ru/ff0a6a98
Pacuer xonmmdecTBa TEIUIOTHI,
15 HEOOXOUMOTO JJII HarpeBaHus Tejaa 1
BBIJIEJISIEMOTO UM IIPH OXJIAKICHUU
16 JlabopaTtopHas pabota "OnpeneneHue bubnuoreka [IOK
YAEIbHOW TETNIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y aeiabHas TemioTa bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepaeBaHUE Bu6 1OK
nonroTeka
18 KPUCTAJUIMYECKUX TeJ. Y IeJbHas TEIIoTa
https://m.edsoo.ru/ff0a71d2
IJIaBJICHUSA
19 Jlaboparopnas pabota "Onpenenenue bubnnoreka [JOK
yEJIbHOU TEIJIOTHI IIaBIeHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHICHCAIIHS. bubnnoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas temiora Bu6 OK
nonuoreka
21 napooOpazoBaHus U KOHICHCAIIUH. i

3aBHCHMOCTh TEMIICPATYypPhbl KUIICHUA OT

https://m.edsoo.ru/ff0a786¢




aTMOC(epHOTOo TaBICHHUS

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "OnpenencHre OTHOCUTEITBHON
BJI&YKHOCTH BO31yxa"

bubmmorexa [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJI&KHOCTH BO3/lyXa

24

[IpuHIMIBI pabOTHI TETIIIOBBIX
neurateneif. [lapoBas TypOuHa.
JIBuraTens BHyTPEHHErO0 CTOPAHMS

25

KII[ TermoBoro auratens. TenaoBbie
JIBUTATENIHM U 3alIATA OKPYKAIOIIEeH Cpebl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEeHHsI U MTpeBpalleHUs
OHCPIYH B TCIIOBBIX ITPOLECCax

27

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMme "TemoBele aBiieHusa. MzMenenne
arperaTHbIX COCTOSIHMI BeecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbras padota o teme "TemoBbie
sBiieHUs. I3MeHeHue arperaTHbix
COCTOSIHMHU BeriecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus e [[Ba poga
ANEKTPUYECKUX 3apSAI0B

30

Ypok-uccienoBanue "DieKTpusamus Tei
WHIYKIUEN U IIPU CONPUKOCHOBEHHUU"

31

B3aumoneicTBue 3apspKEHHBIX Tell. 3aKOH
Kynona

bubmuoreka [JOK
https://m.edsoo.ru/ff0a87¢e4

32

QHGKTpI/ILIeCKOC IIOJIC. HaHpH)KeHHOCTB
QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH
CYIICPIIO3UINH IJICKTPUICCKUX nojeu

bub6nunoreka [JOK
https://m.edsoo.ru/ff0a8a0a




Hocurenu snekTpuyeckux 3apsaoB.

33 . 0
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH 0 bubnuorexa [JOK
COXpaHEeHUs JIEKTPUYECKOTO 3apsana https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha NpUMEHEHUE CBOMCTB 0 bubnuorexa [JOK
DJIEKTPUYECKUX 3apAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIOBHS €T0
P Y bubmmoreka [IOK
36 cymectBoBaHus. McTouHnku 0
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
bubnuoreka [IOK
37 JlelicTBUA SJIEKTPUYECKOTO TOKA 0 nomoreka I
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue
38 AJEKTPUYECKOTO TOJISI HA IPOBOIHUKYU U 1
JUAIEKTPUKHA"
39 DJIEKTPUYECKHUI TOK B METaJlIax, 0 bubnuoreka [IOK
JKHUOKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas Henb U e€ COCTaBHbIE 0
JacTu
Cuna Toka. JlabopaTopHas padbora
" bubnuoreka [JOK
41 N3Mepenne u peryinmpoBaHue CUIIbI 0.5
" https://m.edsoo.ru/ff0a8bd6
TOKa
DnexTpuueckoe HamnpshkeHue. BoabTMerp.
42 Jlaboparopnast pabota "U3mepenue u 0.5 Bubmmorexa LIOK
patop p P ) https://m.edsoo.ru/ff0a9e14
PEryIUpPOBAHUE HAMIPSIKCHUS
43 ConpoTuBieHHE MPOBOAHUKA. Y IETBHOE 0 bubnunoreka [JOK
COIIPOTHUBJIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
m JlaGopaTopnas pabora "3aBHCHMOCTb | bubnuoreka [IOK

QJICKTPUYICCKOT'O COITPOTHUBJICHUA

https://m.edsoo.ru/ff0aa738




MIPOBOJIHUKA OT €r0 JJTUHBI, IJIOIIA K
MIONIEPEYHOI0 CEYEeHUs U MaTepuana”

3aBUCHMOCTh CUJIBEI TOKA OT HAIIPS>KCHUA.

bubmmorexa [{OK

45
3axon Oma Juid yyacTKa Lenu https://m.edsoo.ru/ff0aad44a
Jlaboparopras pabota "HccienoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UIYILETO YEpe3 bubnuoreka [JOK
pE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HarpsDKEHUs Ha pe3uctope”
47 [TocnenoBarensHOE U apauIEIbHOE
COCTMHECHUS TIPOBOTHUKOB
JlabopaTtopHnas padota "IIpoBepka
43 MpaBUJIA CIOKEHUS HANPSDKEHNUN TTPU bubnuoreka [IOK
IOCJIEN0BATEIBHOM COEIMHEHUH ABYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
JlabopaTtopHnas pabora "IIpoBepka
bubnuoreka [IOK
49 IpaBuia 1JIs CUJIbI TOKA IIPU 1
" https://m.edsoo.ru/ff0aadle
napajyuieIbHOM COEAMHEHUU PE3UCTOPOB
Pemenue 3a1ay Ha mpuMeHeHHE 3aKOHA Eu6 1OK
nonMoTexa
50 Oma 114 pa3IM4HoOro COeAMHEHUS
https://m.edsoo.ru/ff0aaf8a
IIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTB AJIEKTPUUECKOTO bubnunoreka [JOK
ToKa. 3akoH J[xxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota "Onpenenenue
bubnunoreka [JOK
52 paboThl ¥ MOIIHOCTH ANEKTPUYECKOTO i
" https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpUUYeCcKue IenH U MOTPEeOuTenu Bu6 1OK
. nonuorTeka
53 3JIEKTPUUYECKON SHEPTUU B OBITY.

KOpOTKOC 3aMbIKaHHUC

https://m.edsoo.ru/ff0ab660




[ToaroToBka K KOHTPOJBHON paboTe 11O
TeMe "DIIEKTPUUECKUE 3aps/Ibl.

bubmuoreka [JOK

54 0
3apspKeHHBIC TeJla M MX B3aUMOJICHCTBUA. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIN AneKTpuYecKuil TOK"
KonTtponsHast pabota o Teme
55 "DyekTpuuecKue 3apsabl. 3apsHKCHHBIC 0 bubnuoreka [JOK
TeJla U uX B3auMoaercTBud. IlocToIHHBIH https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUH TOK"
56 [TocTositHHBIE MarHUTHI, KX 0
B3anMMOJICHCTBHE
57 Ypok-uccnenoBanue "N3ydeHune noneit 1 bubmuorexa [JOK
IMOCTOSIHHBIX MarHuToOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHO€E Tosie. MaraHuTHOE 1oJie
bu6moreka [IOK
58 3eMJIH U €ro 3HaueHue JUII KU3HU Ha 0
https://m.edsoo.ru/ff0acOba
3emie
OnbIT OpcTena. MaruutHoe nose
bu6mmoreka [IOK
59 ANEKTPUYECKOT0 TOKa MarauTHoe mnose 0
https://m.edsoo.ru/ff0ac1d2
KaTyIIKH ¢ TOKOM
[IpumeHeHue 3JIeKTPOMarHuToB B
60 texHuke. JlabopaTropHas padora 0.5 bubnuoreka [JOK
"N3ydyeHue NelCTBUSI MAarHUTHOTO MOJIA ’ https://m.edsoo.ru/ff0ac74a
Ha MPOBOJIHUK C TOKOM"
DJIEKTPOABUTATEIb MOCTOSHHOTO TOKA.
Hcnonb3oBanue 31eKTpoaBUraTesieii B
61 TEXHUUYECKUX YCTPONCTBAX U Ha 0 bu6nuoreka [IOK

Tpancnopte. JlaboparopHas paboTa
"KoHCcTpynpoBaHue U u3ydeHue padboTsl
UIEKTpOABUTaTENS"

https://m.edsoo.ru/ff0ac86¢




62

Omnbrtel @apajes. 3aKoH
JIEKTPOMAarHUTHOM MHAYKIMU. [IpaBuio
Jlenna

63

OnekrporeHeparop. CrocoObl MoTyYeHUs
NEKTPUYECKON SHEPIUU.
DNEeKTPOCTAaHIIMH Ha BO30OHOBIISIEMBIX
HCTOYHHUKAX SHCPIruu

64

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
Teme "DIEeKTPUUECKUE U MarHUTHBIE
SIBJIEHUS"

65

KonTtponpHas padoTa o Teme
"JJIeKTpUUECKHE U MAaTrHUTHBIC SIBICHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0acb14

66

Peseprubriit ypok. PaboTta ¢ Tekctamu mo
Teme "TernoBble ABICHUS"

bu6moreka [IOK
https://m.edsoo.ru/ffO0acc5e

67

PeseprubIit ypok. PaboTta ¢ Tekcramu mo

Teme "[10CTOSTHHBIN AIEKTPUUECKUN TOK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PeseprubIit ypok. PaboTta ¢ Tekcramu mo
TeMe "MaruuTHele IBJICHUAA"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

14.5




9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne IMpakTuy Hata uudposbie
h Tema ypoka KonTpoabu P u3zyude
n/n Bcero ecKHe o0pa3oBaTe/ibHbIE
ble padoThI HUSA
paboThbI pecypcel
1 MexaHnnueckoe JBukeHue. MatepuaabHas TOUKa 1 0 0
) Cucrema orcueta. OTHOCUTEIILHOCTh MEXaHUYECKOTO 1 0 0 bubnuoreka [JOK
JBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSIMOIMHENHOE IBHKEHUE 1 0 0 bubmorexka [TOK
https://m.edsoo.ru/ff0ad19a
4 HepaBnoMepHoe npsamosnnHeitHoe aBuxkenne. Cpeansis 1 0 0
Y MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE PABHOYCKOPEHHOE JIBHKECHHE. 1 0 0 bubnuoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh MPAMOJMHENHOTO PAaBHOYCKOPEHHOTO 1 0 0
nerkeHus. ['paduk ckopocTu
JlaboparopHas padota "OnpeneneHue yckope ena
7 pu I;Bl;{(? I::K;Z)peHH:)M BI;I/II;KGHHEI/IHI'I[/IO I?I]aII:J'I(I))HII:IIf)II;II - 1 0 1 bubmorexa IIOK
PH PaBHOYCKOP A https://m.edsoo.ru/ff0adb18
IJI0OCKOCTH
8 CBoOopanoe magenue teir. OneiTel [ anunes 1 0 0
PaBHOMEpHOE /IBH>KEHHE 110 OKPYKHOCTH. [lepuoa u bubnuorexa [JOK
9 . 1 0 0
yacToTa oOpamieHus. JInHelHas u yrioBast CKOPOCTH https://m.edsoo.ru/ff0ael76
10 L{eHTpOCTPEMUTEIIBHOE YCKOPEHHE 1 0 0
. bubmuoreka [JOK
11 [TepBriit 3akoH HptoToHA. BekTOp CHitb 1 0 0 hitps-/m.edsoo.ru/ff0ac6 12
N N bubmuoreka [JOK
12 Bropoii 3akoH HeroToHna. PaBHOIelCTBYIOIIAsA cUita 1 0 0 https//m.edsoo.ru/ff0ac72a
. bu6mmoreka [JOK
13 Tpernii 3akoH Herotona. Cynepno3nnus cui 1 0 0 hitps-//m. edsoo.rw/ff0ac982
14 Pemrenue 3agau Ha npuMeHeHue 3akoHOB HproToHa 1 0 0 bubmiorexa LHOK

https://m.edsoo.ru/ff0aeb6c




bubmuoreka [JOK

15 Cuna ynpyroctu. 3axou I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuia ynpyroctu»
17 Jlaboparopuas pabota «OnpenereHne KecTKOCTH bubnmoreka [JOK
NIPY>KUHBD» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 | Cuna tpenns https:/m. edsocl)_.[ru/fanﬂ38
19 Pemenne 3agau mo reme «Cuita TpeHUSD» bubmorexa [TOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "Onpenenenue kodpduimenta bubnuoreka [JOK
TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3agau no reme "3akonsl HetoTona. Cuia bubmuorexa [JOK
ynpyroctu. Cuna tperus" https://m.edsoo.ru/ff0afb8e
2 Cuita TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. bubnuoreka [JOK
YckopeHnue cBOOOTHOTO MaaeHUs https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuKeHUE TET BOKPYT
23 rpaBuTaniioHHOTrO 1eHTpa (CoHeYHAs CUCTEMA).
lNaakTukn"
Pemrenue 3agaq mo teMe "Cuiia TSDKECTH U 3aKOH bu6mmoreka [IOK
24 BCEMUPHOIO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
75 [TepBast kocMuueckasi ckopoctb. HeBecomocTh 1 bubnunoreka [JOK
IEPETPY3KU https://m.edsoo.ru/ff0af33c
26 | 1emo. Panosecue TEpTOr0 Tona C SukpeRTEHO oOBt> uGmrorera LIOK
P — https://m.edsoo.ru/ff0afe36
27 MowmenT cunbl. LlenTp TsxecTn
73 Pemenue 3agau no reme "MomeHT cuibl. L{eHTp bubmuoreka [JOK
THKecTH" https://m.edsoo.ru/ff0b02b4
29 IToaroToBka K KOHTPOJLHON paboTe MO TeMe bubnuoreka [IOK
"MexaHn4eckoe nBrkeHue. B3anmonelictsue ten" https://m.edsoo.ru/ff0b0408
30 KonTtponsHas pabota o Teme "MexaHHueckoe bubnuoreka [IOK

nBrokenue. B3aumonelictsue ten"”

https://m.edsoo.ru/ff0b06ec




Nmnynbe Tena. UMmynbe cuitbl. 3aK0H COXpaHEHUS bubnmoreka [JOK
31 . 0 0
HMITYJIbCA. YIIPYTO€ U HEYNIPYroe B3auMOJCHCTBUE https://m.edsoo.ru/ffOb07fa
" " bubmmoreka [{OK
32 Pemrenue 3agau o reme "3akoH COXpaHEHUS UMITYJIbCA 0 0 https://m.edsoo.ru/f0b096C
33 VYpoxk-konpepenuus "PeakTHBHOE ABMKEHHE B TIPUPOIC 0 1
Y TeXHUKe"
bubmmoreka [IOK
34 Mexanudeckasi paboTa U MOIIHOCTh 0 0 hitps://m.edsoo.ru/ff0b0as4
35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH M CUJIBI TPEHUS 0 0 bubmorexa [TOK
’ https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas pabota «Ornpeaenenue padoThl CHIIBI
36 TPEHU IIPYU PABHOMEPHOM JIBUKEHUHU TEJIA 110 0 1
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBs13b 2HEepruu U padoThl. [loTeHIMaNBHAS YHEPTHS 0 0
38 Kunernueckas sueprus. Teopema 0 KHHETUUECKON 0 0 bubmuorexa [JOK
DHEPIruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTHH B MEXaHUKE 0 0
JlaGopaTtopHnas pabota «/3ydeHune 3aKoHa COXpaHCHHS bubnuoreka [JOK
40 0 1
DHEPIrUm» https://m.edsoo.ru/ffOb12fe
bu6mmoreka [JOK
41 KomnebaTenpHOE TBMKEHNE U €r0 XapaKTePUCTUKH 0 0 hitps://m.edsoo.ru/ff0b1858
49 3aryxatomue kojiebanus. BeiHyXIeHHbIE KOJICOaHMsI. 0 0 bubnunoreka [JOK
Pe3onanc https://m.edsoo.ru/ff0b20{0
43 MareMaTtuyeckuii 1 Npy>KMHHBIM MasITHUKU 0 0
VYpok-uccnenopanue «3aBUCUMOCTb NIEPHOJIA bubnuoreka [IOK
44 . 0 1
KoJIeOaHU OT HKECTKOCTU MPYKUHBI U MAacChl TPYy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparienue sHEPrur MNPy MEXaHUYECKUX KOJICOaHUAX 0 0
46 JlaGopaTopnas pabota «OnpezaeneHne 4acToThl U 0 1 bubnuorexa [IOK
nepro/ia KojiebaHuil MPy>KMHHOTO MasiTHUKA» https://m.edsoo.ru/ffOblaec
JlaGopaTopHas pa6(v)Ta «IIpoBepka HE3aBUCUMOCTH Bu6miorexa 1IOK
47 nepuo/ia KojiebaHuil rpysa, MoABEIEHHOTO K HUTH, OT 0 1

MacCChI I'py3a»

https://m.edsoo.ru/ff0b197a




Mexaunueckue BoJHBI. CBOMCTBA MEXaHUYECKUX BOJIH.

bubmuoreka [JOK

48
[IpoonbHBIE M TONIEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe
49 VYpoxk-koHpepenuus "MexaHHUECKHE BOJTHBI B TBEPIOM
tene. CelicMuuecKue BOJIHbI"
50 3ByK. PacnipocTpanenue u oTpakeHHe 3ByKa
51 Ypok-uccienosanue "HaOmoeHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTH!"
57 I'poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTHUECKUI
pPE30HAaHC
53 VYpok-koudepenius "YinbpTpa3sByk U HHOPaA3BYK B bubnuoreka [JOK
IIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOM paboTe Mo TeMe "3aKOHBI bu6moreka [IOK
54 N
coxpaHeHHUs. MexaHn4YecKue KoaeOaHusl U BOJTHBI https://m.edsoo.ru/ffOb25f0
55 KonTponbHas pabota o Teme "3aKOHbI COXpaHEHUSI.
MexaHnnyeckue Koye0aHusi 1 BOJIHBI"
56 DIEeKTPOMAarHUTHOE MoJj€. DIEKTPOMATHUTHBIE BOJIHBI bubmorexa HOK
p ) p https://m.edsoo.ru/ffOb2abe
57 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
Vpoxk-koHpepernus "llkana 3meKkTpoOMarHuTHEIX BOJIH.
58 HEHOJ‘IB?yO]?&IfI/IC JNEKT OMaFHI/ITHBIg BOJIH JIJIs1 COTOBOM bubmorexa [JOK
! p https://m.edsoo.ru/ff0b2fe6
CBSA3U
Vpoxk-uccineqopauue "M3yyeHne cBONCTB
59 3J1peKT OMarHUTHBIX BonHy(I:I MOMOIIHI0 MOOUIILHOTO bubmorexa [JOK
P " https://m.edsoo.ru/ff0b2cbc
TenedoHa
60 Pewrenue 3agau Ha onpeieIeHUE YaCTOThI U ITUHBI
3JIEKTPOMArHUTHON BOJIHBI
61 DnekTpoMarHuTHas npupoja csera. CKopocTh CBETa. bubnnoreka [JOK
BousiHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku cera. [IpAMoIMHENHOE pacIpOCTpAHEHUE bubnunoreka [JOK
62
ceera. 3atmenus: ConHua u JIyHsl https://m.edsoo.ru/ff0b3658
63 3aKoH OTpaXkK€HHUs cBeTa. 3epkaia. Pemenue 3agau Ha bubnunoreka [JOK

IMPUMCHCHUC 3aKOHA OTPAXKCHUA CBCTA

https://m.edsoo.ru/ff0b38c4




bubmuoreka [JOK

64 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHUS CBETA
p p https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTpakeHue cBera. Mcnonb3oBanue Bubmorexa LIOK

65 MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONITUYECKHUX
CBeTOBO)JaXyTp p https://m.edsoo.ru/ff0b3cSc
JlaboparopHas padota "HccienoBanue 3aBUCIMOCTH

66 yTjia MpeIoMJIEHHUS] CBETOBOTO JIydya OT yrija MaJeHus Ha
rpaHuue "Bo3yX-cTexsio""

VYpoxk-koupepenius "Mcnonp3oBaHne MOJHOTO
67 BHYTPEHHETO OTPaKEHUSI: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI3h"
bu6moreka [IOK
68 Jluuzpl. OnTHYECKast CUjla JIMH3BI
https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenne n3o0pakeHU# B JTMH3AX bubmiorexa LIOK

https://m.edsoo.ru/ff0b444a

70 JlabopaTtopHas pabota "Onpenenenue HOKycCHOTO bubnuoreka [IOK
PACCTOSTHUS U ONTHYECKOM CHIIBI COOMpAroIIeit JTHH3bI" https://m.edsoo.ru/ff0b4206

bu6mmoreka [IOK

71 VYpok-koHpepenmus "Ontudyeckre TMH30BbIe MPHUOOPHI"

P (epenn PHbOp https://m.edsoo.ru/ff0cOa7e
bu6mmoreka [JOK

72 ['ma3 kak ontuyeckasi cucteMa. 3peHue

p https://m.edsoo.ru/ff0b4684

73 VYpoxk-koudepennus "Jledbekrsl 3penus. Kak coxpanuTthb
3peHue"

74 Pasnoxxenue 6enoro cseta B criektp. OnbITel HploTOHA. bubnunoreka [JOK
CrnoxeHue cieKkTpabHbIX IBETOB. Jlucnepcus cBera https://m.edsoo.ru/ff0cO0f4c
JIaboparopHas padoTa "ONBITHI 10 Pa3I0KEHUIO OEIOTO BuGmoreka LIOK

75 CBETa B CIIEKTP U BOCIPHUATHUIO LIBETA IIPEIMETOB IIPU UX hitps://m.edsoo.ru/ff0c0e2a
HaOJIOCHUH Yepe3 [IBETOBbIC (PUIHTPHI" T ’

76 Ypok-npakTukym "BosHOBBIE CBOWCTBA CBETA:!
nucnepcusi, HTepdepeHnus u audpakuus”

77 OmnbiThl Peszepdopaa u muianerapHast MoJiesib aToMa bubmiorexa [JOK

https://m.edsoo.ru/ffO0c12a8




78

[Toctrynatel bopa. Moaens atoma bopa

79 Hcnyckanue U MorjoueHue cBera aroMoM. KBaHTHI. bubmuoreka [IOK
JIuHeityaTbie CEKTPhI https://m.edsoo.ru/ff0c144c
bubmmoreka [{OK
- "H "
80 Ypoxk-npaktukyMm "Habioiearne CrieKTpoB HCITyCKaHUS https://m.edsoo.ru/f0c1550
81 PagnoakTBHOCTE U €€ BUJIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro siapa. Hykionnast moierns bubmorexa [TOK
p Jpa. FyK https://m.edsoo.ru/ffOc18ac
83 Pagmoaxtusuble npespamieHus. M30Tomnsl bubmmorexa [IOK
peBp ) https://m.edsoo.ru/ff0clal4
34 Pemenue 3agad o treMe: "PagnoakTUBHEBIE bu6moreka [IOK
npespanieHus” https://m.edsoo.ru/ffOc1b4a
85 [Tepuoa momypacnazga
36 Ypoxk-koupepennus "PagnoakTBHBIC W3ITyICHUS B bubnuorexa [JOK
NpUpoOAe, METULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
37 S nepHbie peakunu. 3aKOHbI COXPaHEHHS 3apsiI0OBOTO U bubnuoreka [IOK
MAacCOBOT0 YHCEN https://m.edsoo.ru/ff0c1c58
88 DHeprus CBsI3U aTOMHBIX si7iep. CBsA3b MACChl U SHEPTUU bubmoreka LIOK
https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3agau no reme "SAnepHeie peakiuun'
90 Peakuuu cunresa u nenenus siaep. VICTOUHMKY SHEPrUuu bubnuoreka [JOK
CouHIia 1 3B€31 https://m.edsoo.ru/ff0c1e88
9] Ypok-koupepenuus "Anepnas suepretuka. JlenctBus
PaMOAKTUBHBIX U3ITyYEHHUI Ha KUBbIE OPraHU3MbI"
[ToaroToBka K KOHTPOJBHON paboTe MO Teme
92 "DJIEKTPOMArHUTHOE TOJIE. DJIEKTPOMArHUTHbIE BOJIHBI. Eubmiorexa TOK
KBaHTOBbIC sBICHMs" https://m.edsoo.ru/ff0c223e
93 KonTtposnpHast paboTa o Teme "DieKTpoMarHuTHOE
noJjie. JIeKTPOMarHuTHbIE BOJIHBI. KBaHTOBBIE siBJICHUA"
04 [ToBTOpenue, 0606menue. JlabopatopHsie paboTHI 1O bubnmnoreka [JOK

Kypcy "B3aumoneiictsue Ten"

https://m.edsoo.ru/ff0c245a




[ToBTOpenue, o6o0meHne. Penienne pacueTHbIX U

bubmuoreka [JOK

3 KaueCTBEHHBIX 3aj1a4 1o TeMe '"'TernoBbie mpoiecch” 1 0 https://m.edsoo.ru/ff0c2572
IToBTOpenue, o000mIeHue. Pelienne pacueTHBIX U
96 Ka‘-IeCTI];eHHI)IX 3a113111111 o Teme "KII/] I:[)‘CHJIOBBIX 1 0 Bubmaorexa [JOK
o https://m.edsoo.ru/ff0c2a22
JIBUTaTEIEH
IToBTOpenue, o0001IeHne. Penienne pacyeTHBIX U
97 Ka‘{eCTIl;eHHI)IX 3a)1:111II 10 TeEME "KHI[p 1 0 bubmmorexa [IOK
" https://m.edsoo.ru/ff0c2b30
AIIEKTPOYCTAHOBOK
[ToBTOpenue, o606meHue. JlaboparopHbie pabOTHI MO bubnuorexa [JOK
98 " " 1 1
Kypcy "CBETOBBIE SIBJICHHS https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. PaboTa ¢ TekcTamu 1o teme bubnuoreka [JOK
99 " " 1 0
3aKOHBI COXpPAHEHHS B MEXaHUKE https://m.edsoo.ru/ff0c2d6ba
100 [ToBTOpenue, 0606menue. PaboTa ¢ TekcTamu 1o teme 1 0 bubnuoreka [IOK
"Konebanus u BOJTHBL" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o606menue. Pabora ¢ Tekctamu 1o Teme 1 0 bu6moreka [IOK
"CBeTOBBIC ABJICHU" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o606menue. Pabora ¢ TekcTamu 1Mo Teme
102 " " 1 0
KBanToBas u snepHas dusuka
OBILIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 102 27
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