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INOACHUTEJIBHASA 3AITMCKA

[IporpamMa mo ¢u3MKe HAa YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsS COCTaBJIeHA Ha
OCHOBE TOJOXEHUH U TpeOOBaHMH K pe3ylbTaTaM OCBOEHHsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke c yd€ToMm
GbenepanbHOi paboueil mporpammsl BocnuTaHus M KoHuenuuu npenogaBaHus y4eOHOTo
npeaMera «Pusukay.
Conmepxanne  mporpaMMbl o (U3MKE  HampaBleHO  Ha  (OpMHUpOBaHME
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOLIMXCS M OPraHU3alMI0 HM3Y4YeHUs (QHU3UKU Ha
NeSITeIbHOCTHON OcHOBe. B mporpamme no (¢u3nke y4HTBIBAIOTCS BO3MOYKHOCTH Y4EOHOTro
npenvera B peamusanuu  TpeboBanuii PI'OC OOO k IUIAHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbIM  pe3yibTaTaM  OOy4yeHMs, a  TaKKe  MEXIpEAMETHble  CBA3M
€CTeCTBEHHOHAYYHBIX y4EOHBIX MPEJMETOB HA YPOBHE OCHOBHOTO 00I11er0 00pa3oBaHusl.
[TporpammMa 1o ¢u3uKe yCTaHaBIMBAaeT pacHpelesieHue yyeOHOro Marepuana 1o rojaam
o0ydeHust (1Mo Kjaccam), TMpeayiaracT MNPUMEPHYIO IOCIEAOBATEIIbHOCTh HU3YYCHHUS TEM,
OCHOBaHHYIO Ha JIOTMKE pa3BUTHS MPEIMETHOrO COJEpXKaHWs U Yy4éTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaroImuxcs.
[Tporpamma no ¢usuke pazpaboTaHa C LEIbIO OKa3aHUS METOAMYECKONW MOMOILU YUUTEIIO
B CO31aHUU paboyel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.
®dusmka gBISETCS CUCTEMOOOPa3yOLUM Ul €CTECTBEHHOHAYYHBIX YUeOHBIX MPEIMETOB,
MOCKOJIbKY (hpr3MUecKre 3aKOHBI JIeKAaT B OCHOBE IPOILIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruel, actpoHomueld u (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3ipl MPUMEHEHMs] HAy4dHOIo MeToja
IIO3HAHUS, TO €CTh CII0C00a MOJTYYEHHUsI JOCTOBEPHBIX 3HAHHUM O MHpe.
Opna U3 TNaBHBIX 3a7a4 (U3MYECKOTO 00pa3oBaHUs B CTPYKTYpe 0OIIero o0pa3oBaHUs
COCTOUT B (OPMUPOBAHMHM €CTECTBEHHOHAYyYHOH TPaMOTHOCTM M HHTepeca K Hayke Yy
oOyJaromuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:!
® HAy4YHO OOBSACHATH ABJICHUS;
® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;
® HHTEPHPETUPOBATH JAaHHBIE W MCIOJIb30BaTh HAy4YHBIE JOKa3aTelIbCTBA IS
MOJIy4YEHUs BBIBOJIOB.
[lenn wm3yuyeHus (PU3NKKA HAa YPOBHE OCHOBHOTO O0OIIEro 0oOpa3oBaHHS ONpPENETCHBI B
Konnenmuu npenonasanus ydeOHoro npenMera «®dusmka» B 00pa3oBaTENbHBIX OPraHU3ALMIX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkI€HHONW pemenneM Komnermn MunncreperBa npocsemienuss Pocculickon ®enepanyu
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu nzyyenus GpU3UKHU:
e npuoOpeTeHHe HHTEepeca M CTPEeMJICHHsS OOy4aloluXcsi K HaydHOMY H3y4EHHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJICTABIEHUM O HAayyHOM MeToJe TO3HaHui U (opMupoBaHHe
MCCJIEIOBATEIBCKOTO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHUE NPEICTABICHUN O POy (PU3MKHU AJI1 Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHii;

® Dpa3BUTHE NPEICTABICHUH O BO3MOXKHBIX cdepax Oyaymied mnpodeccnoHanIbHON
JeSITeIbHOCTH, CBSI3aHHOM C (DM3MKOM, MOATOTOBKA K JaJbHEUIIEMY O0YyYEHHIO B 3TOM
HalpaBJICHUU.



JlocTxkeHre STUX IieNiell mporpaMMbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETrO

00pa3oBaHus 00ECIICUNBACTCS PEIICHHEM CIICAYIOUINX 3a]a4:

e mpuoOpeTeHue 3HAHWKA O AUCKPETHOM CTPOCHUHM BEIECTBA, O MEXaHHMYECKUX,
TEIUIOBBIX, DJIEKTPUIECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

® [pUOOpPETCHHWE YMEHUH OINUCHIBATH U  OOBSICHATH (PHU3MUECKUE SIBJICHUS C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA;

® OCBOCHHE METOJIOB DCIICHHS NPOCTEHIINX PACUYETHBIX 33aJad C KCIOJb30BaHHEM
(bU3nUeCKUX MOJIeNIel, TBOPUSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

® pa3BUTHEC yMEHUW HAOMIOAATh MPHPOJHBIC SBICHUS ¥  BBITIOJIHATH  OIBITHI,
nabopaTopHble pabOThl M AKCIIEPHUMEHTAIbHBIC HCCIEAOBAHMS C HCIIOIb30BAaHHEM
U3MEPUTEITBHBIX MPUOOPOB;

e OCBOGHHE MPUEMOB PabOTHI ¢ MHPOpPMAIUEH (HU3NUECKOTO COACPIKAaHUs, BKIFOYAs
WH(GOPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (DM3WKH, aHAM3 U KPUTUYIECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAaKOMCTBO cO chepaMu MpodecCHOHAIBHOW JCATEIbHOCTH, CBA3aHHBIMU C (DH3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTIKEHHSIX (PU3UUCCKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUSA

otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hejiento), B 8 kiacce — 68 yacoB (2 yaca B
HEJIeITI0), B 9 KJlacce — 102 qaca 3 Jaca B HEJIETIIO).

[Ipennaraemsiii B mporpamme o pusuke nepeueHs 1a00paToOpHbIX paboOT U OMBITOB HOCUT
peKOMEHATENbHBIA XapaKTep, YUYUTEIb JIEJIaeT BBIOOpP MPOBEACHMS J1aOOpPaTOpPHBIX paboT U
OTIBITOB C YUETOM MHIMBUYyaTbHBIX OCOOCHHOCTEH 00yJaronMXcsl, CIMCKA YKCIEPUMEHTAIbHBIX
3aJJaHMi, TIPeAIaraeMbIX B paMKax OCHOBHOTO FOCYJapCTBEHHOTO dK3aMeHa 1o (hU3HKe.



COJAEP)KAHUE OBYYEHUA
7 KVIIACC

Pa3znen 1. ®u3uka u e€ poJib B MO3HAHNH OKPY:KAIOIIEro MUpa.

®usuka — Hayka o npupone. SBinenus npupoasl. Ousnyeckue SABICHUA: MEXaHUYECKHUE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeIMUMHBL M3Mmepenue ¢usndeckux BenuunH. Pusmveckue NpHOOPHI.
[TorpemHocts u3mMepenuil. MexayHapoaHasi cUCTEMa €IMHULL.

Kak ¢usmuka u apyrue ecTeCTBEHHbIE HAayKH HM3Yy4aloT Npupony. EctecTBeHHOHAay4 HBII
METOJl TO3HAHWsS: HAOIIOJEHHe, IMOCTAHOBKA HAYYHOIO BOIPOCA, BBIABUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEpKE THUIOTE3, OOBsCHEHHe HabmogaeMoro siBiaeHud. OmnucaHue
(U3UYECKUX SBJICHUHN C TOMOIIBIO MOJIEIICH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIIOBbIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIEC SIBJICHHUS.

2. Owuznyeckue MpuOOPHI U MPOIEeaAypa MPSMBIX U3MEPEHU aHaJOTOBBIM U TU(PPOBBIM

prOopoMm.

Jlabopamopnusie pabomel u onvimel.

Onpenenenye HeHbl AEIEHUS KaIbl U3MEPUTEIBLHOTO NproOopa.
N3mepenne pacCTOSHUN.
N3mepenune o0bEMa )KUAKOCTH U TBEPOTO TEA.
Onpenenenre pa3sMepoB MaJlbIX TeJl.
W3mepenne teMrepaTypbl MNpU IOMOIIM KUAKOCTHOTO TEPMOMETpa U JaT4yMKa
TeMIIepaTyphl.
6. IlpoBeneHne wuccienoBaHMs MO IIPOBEPKE TMIIOTE3BI: NAJbHOCTh IMOJIETA ILIAPHKA,
MYLIEHHOT0 TOPU30HTAIBHO, TEM 00JIblle, YeM OOJIbIle BBICOTA ITYCKa.

Paznen 2. [lepBoHayaibHbIe CBeIEHHSI O CTPOEHMH BellecTBa.

CrpoeHue BelecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukeHune yacTtul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHMS 4YacTHIl C TEMIIEpPaTypoM.
BpoyHnoBckoe nBmwkenue, nuddysus. BzaumoseiicTBue YacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEILECTBA: CTPOCHHME TIa30B, JKUAKOCTEH U TBEPIBIX
(KpucTaJuIMyeckux) Tel. B3auMocBA3b MEXIy CBOMCTBaMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U HX aTOMHOMOJIEKYJSIpPHBIM CcTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JIBHKEHUS.

2. Habmonenne muddy3un.

3. HaGmozneHue siBieHUH, 0OBACHIIOMUXCA MPUTHKEHUEM WM OTTAJIKUBAHUEM YacCTHUI]

BELIECTBA.

Jlabopamopuvie pabomel u onvimul.

1. OrmeHka 1uaMeTpa aToMa METOJIOM PAIOB (C UCTIOIB30BaHuEM (GoTorpaduii).

2. OnbIThl O HAOMIOIEHUIO TEMIOBOTO PACIIMPEHUS ra30B.

3. OnbIThI IO OOHAPYKEHUIO ACUCTBUS CUI MOJIEKYJIIPHOTO MPUTSKEHUSL.

Pa3znen 3. /IBH:KeHHMe M B3aMMOAEHCTBHE TeJl.

Mexanuueckoe [JBHKEHHME. PaBHOMEpHOE W HEpaBHOMEpHOE JBHKeHUE. (CKOpOCTb.
Cpenssist CKOpoCTh IIPY HEPAaBHOMEPHOM JIBUKEHUU. PacuéT nyTu 1 BpeMEeHM JBU>KEHUS.

uhwnNE



SlBnenve wHepuuu. 3aKOH HHEpUUU. B3aumopeiicTBue Tel Kak MPUYMHA W3MEHEHHS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocth BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Ilpogpeccuu  unswcenep — cmpoumensv, unxcenep. Ilonyuenue npogheccuu 6
Apxumexkmypuo — cmpoumenvhou akademuu Caml'TY. Cuna Kak XapaKTepUCTHUKA
B3aumoaeiictBuss Ten. Cuna ynpyrocth M 3akoH ['yka. M3mepeHue cuiabl € IMOMOIIBIO
JMHAMOMETpa. SIBjieHHe TIAroTeHus U cuiia TsokecTu. Cula TsDKeCTH Ha APYrux miiaHerax. Bec
tena. HeBecomocth. CroKeHME CHII, HAINPABICHHBIX MO OAHOW mpsMoil. PaBHoaeicTByroIIas
cui. Cuna TpeHus. TpeHUe CKOJbKEHHS U TPEHUE NOKOos. TpeHue B mpupojie U TEXHUKE.

Hemoncmpayuu.

HabmoteHne MexaHn4ecKoro ABMKCHUS Tela.
N3mepenne ckopocTH NPSIMOJIMHEWHOTO JBUKECHHUS.
Habnronenue siBleHUs] HHEPIHH.
HaGurotenne n3MeHeHHsI CKOPOCTH IPU B3aUMOICHCTBUH TEI.
CpaBHEHME MacC 10 B3aUMOJICHCTBUIO TeJl.
CnoxxeHue cuil, HalpaBJICHHBIX IO OAHOU MPSIMOM.
Jlaﬁopamopnbte padomwt u onvimel.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBIKEHUS (IIApPUKA B KUIAKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OmpexneneHue cpeiHeld CKOPOCTH CKOJBXEHUs OpycKa WM IIapuKa IO HAKJIOHHOMN
TJIOCKOCTH.
Ornpenenenue MI0THOCTU TBEPAOTO TENA.
4. OmnbIThl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) HIpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.
5. OneITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUSI OT Beca Teia U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Paznen 4. laByieHue TBEPABIX TeJl, ;KMIKOCTeN U ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEIUYCHHS AaBieHus. J[aBieHne raza. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMa, Temnepatypsl. [lepenada napneHus: TBEPABIMU TeIaMH, KHUAKOCTIMU
u razamu. 3akoH [lackans. [TneBmMarnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratmdeckuit  mapamgokc. CooOmarommecs cocyabl.  [mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpUUMHBI CYIIECTBOBAaHHUS BO3IYIIHOM
o6onoukn 3emnu. Omnwir Toppuyennu. M3mepenue atmocdepHOro naBiieHUs. 3aBUCHMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI HaJd YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JelicTBHE )XUKOCTU U raza Ha MOrPYKEHHOE B HUX Teno. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS T'a3a OT TEMIEPATYPHI.

[Tepenaya naBieHus KUIKOCTHIO U Ta30M.

Coobmarommecst CoCy/Ibl.

IM'mppaBnuueckuit npecc.

[IposiBneHue neicTBUst aTMOCPEPHOTO JTABICHHMS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHUJIBI OT 00BbEMa TOTPYXKEHHOW YaCTH Tena U

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITATKUBAIOIIECH CUIIBI BECY BBITECHEHHOMW KUIKOCTH.

8. VYcioBue MIaBaHMWs Tel: IUIABAaHUE WIM TOTPY>KEHHE Tel B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEN TENA U KUJKOCTH.

Jlabopamopnwvie pabomut u onvimel.
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1. HccnenoBaHue 3aBUCMMOCTH Beca Teja B BoJie OT 00bEMa MOrpy:KEHHOM B JKUIKOCTD
YacTH TeJa.

2. OmpenenieHUE BBITAJKUBAIONIEH CHJIbI, JEUCTBYIOIIEH HaA TENO, IOrPYKEHHOE B
JKUJKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKHUBAIOLIEH CWIbI, JCHCTBYIOIIEW Ha TEIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OnbIThl, TEMOHCTPUPYIOLIKE 3aBUCUMOCTh BBITAJIKMBAIOLIEH CHJIbI, IEUCTBYIOIIEH Ha
TEJIO B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJKOCTh YacCTH TeJla U OT IUIOTHOCTH
KUJKOCTH.

5. KoHcrpynpoBaHue apeoMerpa WIM KOHCTPYMPOBAHHME JIOAKA M OIpEAEIICHUE €€

rpy30H0bEMHOCTH.

Pa3nen 5. PaGora u MomHOCTh. JHEprus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTpie MexaHU3MBL: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTb. lIpaBuio paBHOBecus
pbiuara. [IpuMeneHnue mpaBuia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPABHIIO» MEXaHUKH.
KIIJ mpocTsix Mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHepruss. KuHermueckas W mnoTeHUHalibHas osHeprus. [IpeBpainenue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUHU B Ipyroil. 3aKOH COXPaHEHUs SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTBHIX MEXAHU3MOB.

Jlabopamopuwvie padbomut u onvimel.

1. Onpenenenvie pabOTBl CUJIbI TPEHUs MPH PABHOMEPHOM [JBM)KEHUU Tella IO

TOPU30HTAIILHOM TOBEPXHOCTH.

2. MHccnenoBanue yCclOBUI paBHOBECHS pblyara.

3. UNsmepenune KII/] HakIOHHON MIOCKOCTH.

4. H3yyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPIUH.

8 KJIACC

Pa3nen 6. TenuioBble siBJICHUS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopun CTpOeHus BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyd. OTMbITb, MNOATBEPKIAIOIINE OCHOBHBIE MOJIOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucrammmaeckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra3oB, )KUIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIOXKEHHIA
MOJICKYJIIPHO-KMUHETUYECKOW Teopun. (CMayuBaHWE U KaNWUIAPHBIE SBJICHHS. TerioBoe
pacIIMpeHHe U CKaTue.

Temneparypa. CBs3b TeMIlEpaTypbl CO CKOPOCTbIO TEIJIOBOTO JBUKEHUS YACTHIL.
Buytpennsis sHeprus. CnocoObl HW3MEHEHHs BHYTPEHHEW »SHEpruu: Terjonepenaya u
coBepitieHre paboThl. BUpl Teruonepenaun: TeriIonpoOBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KonudecTBOo TemmoTel. YnaenbHas TEMIOEMKOCTh BeIeCTBA. TemIooOMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lmaBneHue u OoTBepAeBaHHE KPUCTALITHYECKHX
BEIIECTB. YeNbHas TemioTa maBieHus. [lapooOpa3oBanue u kKoHueHcanwms. Mcmapenue.
Kunenue. YnaenbHas TemioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

Brnaxxnocts Bo3myxa.

OHeprus TOIUIMBA. Y JeJIbHas TEIIOTa CTOPAHUSI.

[Tpuatmmner padotel TemnoBeix aBurareneit KIIJ[ TtemmoBoro nurarens. TermoBbie
JIBUTaTEIH U 3alIUTa OKPY>KArOLIEH Cpeibl.

3aK0OH COXpaHEHUs U MPEBPAIICHUsI SHEPTUH B TEIJIOBBIX MpOLIECcCax.

Hemoncmpayuu.



Hab6mronenne 6poyHOBCKOTO IBHKEHUSI.
Hab6monenue muddys3um.
HaGumronenue siBieHNN CMauMBaHUs U KAWIISIPHBIX SIBIICHUU.
Habumoienue TenaoBoro pacumpeHus Tedl.
W3meHeHue naBieHus ra3a mpu U3MEHEHNU 00hEMA U HarpeBaHUM WITH OXJIQKICHHU.
[IpaBuna n3MepeHus TeMIepaTypsl.
Bupel Teronepenayn.
OxnaxaeHre mpu COBEpIICHUU padOTHI.
Harpesanue npu coBeprieHnr paboThl BHEITHUMHU CHJIAMH.
. CpaBHEHME TEIIIOEMKOCTEN pa3IMUHbIX BEILECTB.
. Habmonenmne kureHust.
. HabmioieHme nmocTosiHCTBA TEMITEPATyphl P TUIABJICHUU.
13. Mozenu TEIUIOBbIX ABUTATEIIEH.
Jlabopamopusie pabomul u onvimel.
OnbITHI 110 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYJISIPHOTO MIPUTSIKECHUS.
OnbIThI IO BBIPAIIMBAHUIO KPUCTAIJIOB IOBAPEHHOM COJIM WM caxapa.
OnbITHI 110 HAOJIOIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TeIl.
Omnpenenenue AaBleHus BO3AyXa B OaJlJIOHE MINPHIIA.
OnbITH, JEMOHCTPUPYIOIIME 3aBHCHMOCTH JABJICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIAKICHUS.
[TpoBepka THIOTE3BI JIMHEHHONW 3aBUCHMOCTH JUIMHBI CTOJIOMKA JKHUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. Halnronenue n3MeHeHUs BHYTPEHHEH SHEpruu Tela B pe3ysbTaTe TeIUIonepe1auu U

paboThl BHEIIHUX CHIL

8. MHccnenoBanue sBiieHUs TEMIOOOMEHA NIPU CMEIIMBAHUU XOJIOJHOMN U Topsiueld BOJIBL.

9. OmpexneneHue KOJIMYECTBA TEIJIOTHI, MOJYUYEHHOTO BOJOW MpPU TEIIIOOOMEHE C

HarpeThiM METANIMYECKUM HUIUHAPOM.

10. Onpenenenre yaenbHON TEMII0EMKOCTH BELLIECTBA.

11. MccnepgoBaHue npouecca NCapeHusl.

12. Onpenenenrie OTHOCUTENBHON BIaXKHOCTH BO3yXa.

13. Onpenenenre yaenbHON TEIIOTHI MJIABJICHUS JIbJaA.

Pa3nen 7. JnekTpryecKue 1 MATHUTHbIE SIBJIEHUSI.

Onexktpuzanus Ten. JlBa poja 3ieKTpUUYECKUX 3apsaaoB. BizaumopeiicTBue 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aWMOJEUCTBUS 3apSKEHHBIX TeT OT BEIUYHHBI
3apsJI0B U PaCCTOSTHUSL MEXKTY TEIaMH).

Onektpuueckoe nosie. Hanpspk€HHOCTH anekTpuueckoro nojis. [IpuHuun cyneprno3unun
AIIEKTPUYECKHUX IOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpuyeckux 3apsioB. DIeMEHTapHbIA 3JeKTpuueckuil 3apsna. CTpoeHue
aTtoma. [IpoBOTHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3aps/a.

ONEKTPUUYECKUI TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOro ToKa. HWcTouHMKH
MOCTOSIHHOTO TOKa. Mcmouynuxk 3nekmpuyeckoit Inepeuu 0asa Camapckoii  oodnacmu,
Bonscckana I'IC umenu Jlenuna. JIeNCTBUS SIEKTPUUYECKOTO TOKa (TEIIOBOE, XUMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B KUIKOCTSIX U razax.

Onektpuueckass uenb. Cuiia Toka. DnekTpuueckoe HamnpsbkeHue. ConpoTHUBICHHE
IIPOBOJIHHKA. Y JIEIbHOE CONPOTUBIEHME BemecTBa. 3akoH Owma [ausd ydacTka Uenu.
[locnenoBarenbHOE U MapaieIbHOE COETMHEHUE TPOBOJHUKOB.

PaboTta u MoLTHOCTB 37EKTpUYecKOoro Toka. 3akoH Jxoyns—JIeHna. DnekTpudyeckue nenu
U TIOTPEOUTENH AICKTPUIECKOM dHEpruu B ObITY. KOpoTKOe 3aMbIKaHUE.

[TocTostHHbIE MarHuThl. B3auMozaeilcTBHE NOCTOSHHBIX MarHUTOB. MarHuTtHoe Imosie.
MarunuTtHoe noje 3eMiu U ero 3HayeHue i xKu3Hu Ha 3emiie. OnbIT Dpcereaa. MarHuTHoe nosne
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ANEKTPUYECKOTO TOKA. [IpuMeHeHne 3JIEKTPOMAarHuTOB B TEXHHUKE. [[eliCTBUE MArHUTHOTO ITOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIaTelb IOCTOSHHOrO ToKa. lcnosb3oBanue
3JIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apanes. SBiaeHue  daeKTpoMarHUTHOM  uHAyKuMu. IlpaBuno  Jlenna.
Onekrporerepatop. CrocoObl TOMYyYEHUS JICKTPUYECKOW DSHEPrud. ODJIEKTPOCTAHIIMHA Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DnekTpu3anus Ted.
JIBa poja 3NEeKTPUUYECKUX 3apsAJI0B U B3AaUMOJICHCTBHE 3apSKEHHBIX TEJI.
YCTpoUCTBO U JEHCTBUE HIIEKTPOCKOIIA.
DneKkTpocTaTu4ecKas UHAYKIIHS.
3aKOH COXpaHEHUsI JIEKTPUUECKUX 3aps/IOB.
[IpoBOIHMKY U TUAIEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUN JIEKTPUYECKOTO TOJISL.
HcTOYHMKH ITOCTOSIHHOTO TOKA.
JIeMCTBUS 3IEKTPUUECKOTO TOKA.
. DNEKTPUYECKUMA TOK B KUAKOCTH.
. ['a3oBbIl pa3ps.
. U3MepeHne cuiibl TOKa aMIIepMETPOM.
. I3MepeHne 31eKTpUIeCcKOro HapsiKEeHUs! BOJIbTMETPOM.
. PeoctaTt 1 Mara3uH conpoTUBIICHHIA.
. B3aumopeiicTBue NOCTOSHHBIX MarHUTOB.
. MonenupoBanue HEBO3MOKHOCTH Pa3/IeJICHUs TOJTIOCOB MAarHUTA.
. MonenupoBaHue MarHUTHBIX MOJIE€H MOCTOSTHHBIX MarHUTOB.
. OmeIT Opcrena.
. MarauTHoe 1mosie Toka. JJIeKTPOMarHur.
. JleficTBME MarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM.
. DNeKTpoABUTATENb TOCTOSTHHOTO TOKA.
. UccnenoBanue sBieHUs SIEKTPOMArHUTHOW WHIYKITHH.
. OnbrTel Papajes.
. 3aBUCUMOCTH HANPABJICHHUS HHAYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BOZHUKHOBEHHUSI.
25. DaeKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopuvie pabomel u onvimol.
OMbITHI 110 HAOIOICHUIO AJIEKTPU3ALMH TNl MHAYKITUEH U PU CONPUKOCHOBEHHUHU.
HccnepoBanue 1elCTBUS SJIEKTPUUECKOTO MO HA MPOBOJIHUKHU U TUAJIEKTPUKH.
CoOopka 1 mpoBepka paboThI TEKTPUUECKOMN TIEMU MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenne u peryampoBaHie HAMPSHKSHHMS.
WccnenoBanue 3aBUCUMOCTH CHJTBI TOKA, HAYIIETO Yepe3 Pe3UCTOpP, OT COMPOTUBIICHUS
pEe3UCTOpa M HAMPSDKEHUS Ha PE3UCTOPE.
7. OnwITBI, JEMOHCTPHUPYIOIINE  3aBHUCHMOCTh  DAJIEKTPUYECKOTO  COTPOTHBIICHUS
MIPOBOJIHUKA OT €0 JTMHBI, TIJIOMIAIH TTOTIEPEYHOTO CEYCHHS U MaTepuara.
8. IIpoBepka mpaBuiia CIOKEHUS HAMPSKEHUW MPH MOCIEAOBATEIIbHOM COEAMHEHUHU
JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuiia JJis CUJIBI TOKA TIPH MapauIeIbHOM COCTMHEHUH PE3UCTOPOB.
10. Onpenenennie pabOTHI IEKTPUIECKOTO TOKA, UIAYIIETO YEPEe3 PE3UCTOP.
11. OnpeneneHre MOITHOCTH JEKTPUIECKOTO TOKA, BBIJICTSIEMOM Ha PE3UCTOPE.
12. UccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Ye€pe3 JTaMIIOUKY, OT HAIPsKEHUS
Ha HEW.
13. Onpenenenne KI1/] narpesarens.
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14. VccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.

15. Mi3ydyeHrne MarHuTHOTO IMOJIS TMOCTOSHHBIX MAarHUTOB MPH HMX OObEIWHEHUH U
paszieneHnn.

16. HccnenoBanue AeMCTBUS AIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KaTYILIKH C TOKOM U
MarHuTa OoT CHJIbl TOKa U HAIlPaBJIEHUS TOKA B KaTYIIIKE.

18. M3ydeHue aeiicTBUS MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

19. KonctpyupoBaHue U u3yuyeHue padoThl IEKTPOABUTATENS.

20. Usmepenune KIIJ] anexkTpoaBuraresibHOM yCTaHOBKH.

21. OnpITHl IO UCCIEAOBAHUIO SBJICHUS JEKTPOMArHUTHOW WMHIYKIUU: HUCCIEAOBAHUE
M3MEHEHUH 3HAYCHUS U HAIIPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KUIACC

Paszgen 8. Mexannueckue ABJICHUA.

Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTH
MEXaHUYECKOrO JBHKEHHs. PaBHOMEpHOe mpsMoiuHEHHoe aBwxkeHue. HepaBHomepHOE
NpsIMOJIMHEHOE JBM>KeHHE. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpH HEPaBHOMEPHOM
JIBUYKCHUH.

Yckopenue. PaBHoyckopeHHOe npsiMoinHeiiHoe nBuxkeHne. CBoO6ogHOe maneHue. OnbIThl
lanunes.

PaBHOMepHOE nBIXKEHUE 1O OKpyx)HOCTU. Ilepuon u yvactora oOpamienus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBoiii 3akon Herotona. Bropoii 3akon Hptotona. Tpertuii 3akon Hetotona. Ilpuninun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUSl CKOJIbKEHHMS, CHJIa TPEHMs
MOKOSI, IPYTHE BUJbI TPEHUS.

Cuna TsKECTH W 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO TMaJCHMS.
JBuxenne 1uianer Bokpyr Comnpa. IlepBas kocmuueckas ckopocTh. HeecomocTs u
MIEPETPY3KHU.

PaBHOBecue MarepuanbHOM Touku. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec Tena. M3menenune mmmnynbca. VMiynbe cuibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeaktuBHoe nBmxenue. Camapa kocmuyeckasn. npeonpuamusn PKI] «llpoepeccy, CHUY

Mexannueckass paboTa U MOIIHOCTh. Pabota cui TsKeCTH, ynpyroctu, TpeHus. CBs3b
sHepruu u paboTel. [loTeHHmManpHas SHEprus Tena, MOJHSATOTO HaJ TMOBEPXHOCTBHIO 3EMIIU.
IToTrenumanpHas 3HEprus cxxaroil npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUH.

JHemoncmpayuu.

1. HabmroneHne MeXaHN4eCKOTo JBMKEHHUS Tella OTHOCUTEIHHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHME NyTeH M TPACKTOPUN ABUKEHUS OJHOTO U TOTO K€ Tella OTHOCUTEIHHO

pPa3HBIX TEJl OTCYETA.

3. H3MepeHne CKOpOCTH M YCKOPEHUS MTPSMOJIUHEMHOTO ABUKEHUS.

4. HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHUS.

5. HalGmonenue ABM>XEHHUS Tella O OKPYKHOCTH.

6. HaOmroneHne MeXaHMUECKUX SBICHHM, MPOUCXOAIINX B CHCTEME OTCUETa «Tenexkay

pHu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHWH OTHOCUTENFHO KaOWHeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUs Teja OT MAcChl Tea U IEUCTBYIOIIEH Ha HETO CHJIBL.

8. HaOmronenne paBeHCTBA CUJI IPU B3aUMOJCHCTBUU Tell.

9. H3MeHeHue Beca Tejia P YCKOPEHHOM JIBUKEHHM.

10. IIepenava uMIrybca Npyu B3auMOACHCTBUU TEIL.



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

[IpeoOpazoBanwms SHEPTUH MPU B3aUMOICHCTBUH TEL.

CoxpaHeHHe UMITYJIbCA IIPH HEYTIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHue UMITYJIbca MPH a0COIIOTHO YIIPYTOM B3aUMO/ICHCTBUH.

HaGmonenne peak THBHOTO JIBHKEHHS.

CoxpaHeHnue MEXaHUUECKOM YHEPTUU MPU CBOOOHOM Ma/ICHUH.

CoxpaHeHne MEXaHUYECKOW YHEPTHHU PH ABMKCHUH TeJla MO JCWCTBUEM MPY>KHHBL.

Jlabopamopnwvie pabomut u onvimel.

1.

2.

o N

10.

11.

KoHcTpynpoBanue TpakTa [Uisi pa3roHa M JajdbHEMILIEro paBHOMEPHOTO JIBUYKEHUS
IIapHKa UK TEJIEKKH.

OnpeneneHue cpeAHeld CKOPOCTH CKOJIbKEHHs Opycka WM JBHXKEHUs IIapHKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue ycKOpeHHUsl Tejaa IPU PAaBHOYCKOPEHHOM JIBUJKEHUHU [0 HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBM)KEHUH 0€3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka rumoTes3bl: eciad IpPH PaBHOYCKOPEHHOM JBM)KEHUU O0e€3 HayaJlbHOM
CKOPOCTH IIyTH OTHOCSTCSI KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
IIPOMEXYTKHU BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHHUS OT CUJIBI HOPMAJIbHOTO
JTaBJICHUSI.

Omnpenenenne ko3 HUITUEHTA TPEHHUS CKOIBKEHHS.

Onpenenenne )XECTKOCTH MPYKHUHBIL.

Onpenenenvie pabOThl CWIBI TpPEHUs NPH PABHOMEPHOM [JBM)KEHUU Tella IO
TOPU30HTAIILHON ITOBEPXHOCTH.

Onpenenenre paboOThl CUJIBI YIPYTOCTH INpU MOABEME Tpy3a € HCIOIb30BAaHUEM

HEMOABMKHOTO U TMOABUKHOTO OJIOKOB.

N3yuenne 3aK0Ha COXpAHEHUS YHEPTHH.

Pa3nen 9. Mexanudeckue Kojie0aHus ¥ BOJIHBI.

KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEePUCTHKHM KOJeOaHWH: MEepUoJ, 4acToTa,
aMIMTyna. Marematudyeckuii M NOpPYKMHHBIM MasTHHKU. [IpeBpamieHue »sHeprum mnpu
K0JIe0aTeNbHOM JIBUKEHUU.

3aryxaromue konebanus. BeiHykneHHble koneOaHus. Pesonanc. MexaHuyeckue BOJIHBI.
CBolicTBa MexaHN4eCKUX BOJIH. [IpoiosibHBIE U OnepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ pacripocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPJIOM TeJIe, CEUCMUYECKUE BOIHBI.

3ByK. ' poMKOCTB 3ByKa U BbIcoTa TOHa. OTpaxkeHue 3Byka. IH(pa3Byk U yIbTpas3ByK.

Hemoncmpayuu.

1. HaGmoneHue kosebaHui Tel MoJ 1eHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. HaOmronenue kosne0aHuii Tpy3a Ha HUTH U HA TIPY>KHHE.

3. HaOmronenne BBIHYXICHHBIX KOJIEOaHMIA U PE30HAHCA.

4. PacnpoctpaHeHHE IPOJOIBHBIX U MONEPEUYHBIX BOJIH (Ha MOJIENHN).

5. HaOmroneHue 3aBUCUMOCTHU BBICOTHI 3BYKa OT YacTOTHI.

6. AKYCTHYECKHI PE30HAHC.

Jlabopamopnwvie padbomut u onvimel.

1. Ompenenenue 4acToOThl U Iepuoa KoaeOaHUH MaTeMaTHYECKOTO MasiTHUKA.

2. OrmpeneneHue 4acTOThI U Mepro/ia KoJieOaHUH MPYKUHHOTO MasiTHUKA.

3. MHccnenoBaHue 3aBUCMMOCTH TEpHO/a KOJEOAHUI MOJIBEIIEHHOTO0 K HUTH T'py3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTH IepUoJa KOJEOAHUI MPYKUHHOI'O MasTHHUKA OT Macchl

rpy3a.



5. TlpoBepka HE3aBHUCHUMOCTH IMepuoja KoyueGaHuil rpy3a, MOJABEHIEHHOIO K HUTH, OT
Macchl Tpy3a.
6. OmbITbI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpHojAa KojeOaHWil Mpy>KUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHHsI CBOOOHOTO MaieHUsI.
Paznen 10. DjiekTpoMarHuTHOE 10Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE IMoJie. DJEKTPOMAarHuTHblE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31eKTpoMarHuTHbIX BOJH. Mcronb3oBaHue 3J€KTPOMAarHUTHBIX BOJH IS COTOBOM
CBSI3U.
DnexkTpoMarHuTHas nmpupoja cBeta. CkopocTs cBeTa. BomHoBbBIE CBOCTBaA CcBETA.
Hemoncmpayuu.
1. CaoilicTBa 3J€KTPOMAarHUTHBIX BOJIH.
2. BoJyHOBBIE CBOMCTBA CBETA.
Jlabopamopnusie pabomel u onvimel.
1. H3ydeHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIIbIO MOOHIIBHOTO TenedoHa.
Pa3znen 11. CBeToBble siBJICHUSI.
JlyueBasg mognens cBera. Mcrounuku cBeta. [IpsAMonnMHETHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxkenue cera. Ilnockoe 3epkaio. 3aKkoH OTpa)KeHUs CBETA.
[Tpenomnenue cBera. 3aKOH IMpelioMiieHUs cBeTa. [loHOe BHYTpEeHHEEe OTpaKEHHUE CBETA.
Hcnonp30BaHne MOIHOIO BHYTPEHHETO OTPAXKEHMSI B ONITUYECKUX CBETOBOJAX.
Jlunza. Xox mydeit B snmH3ze. OnTuueckas cuctema ¢oroamnmnapara, MHKpPOCKONa U
Teneckorna. ['1a3 kak ontudeckas cuctema. bin3opykocTs U 1a1bHO30PKOCTbD.
Pasnosxxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATbHBIX I[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonuHENHOE pacipOCTPaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonmy4yenue n3006paxxeHni B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomienue caera.
OnTHyeckuil CBETOBOI.
XoJ myueil B coOuparoriei JImH3e.
Xox Iydel B pacCEeUBAOLIEH JINH3E.
[Tonyuenne n3o00pakeHU C TOMOIIBIO JIHH3.
. IIpunnun neiictBus GoroannapaTta, MUKPOCKOIA U TEIECKOIA.
10. Mopens riasa.
11. Pa3noxxeHue 0es0ro cBeTa B CHEKTP.
12. [Tomyuenue Oenoro cBeTa Mpu CI0KEHUU CBETa Pa3HbIX I[BETOB.
Jlabopamopuwvie pabomut u onvimel.
1. HccrnenoBaHue 3aBUCUMOCTH YIJla OTPa)K€HUs CBETOBOTO JIy4a OT yIJia MaJieHHsl.
2. H3yueHue XxapaKTepUCTHUK N300paskeHUs MTPEeIMETa B IIJIOCKOM 3€pKaJie.
3. HccnenoBaHue 3aBUCHMOCTH yTJia MPEIOMIIEHHS CBETOBOTO JIyda OT yrJja I1aJIeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tonyuenune n300pakeHUl C MTOMOIIBI0 COOMPAFOIICH JTUH3HI.
Onpenenenre GOKYCHOTO PACCTOSIHUS U ONITUYECKON CHJIbI COOMparoIeit TNH3BL.
OnBITHI 110 pa3NoKEHUIO OEJIOr0 CBETa B CIEKTP.
OnbITHl IO BOCHPUATHIO 1IBETA MPEIMETOB IPU MX HAOJIOJCHUU Yepe3 IBETOBbIC
(GUIBTPBL.
Pa3nen 12. KBanToBbIE SIBJIeHHUS.
OmnsiThl Pesepdopaa u muianerapHast Mozens atroma. Mogens atoma bopa. Mcnyckanue u
MOTJIOIIEeHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

©RONOUAWN L

Nowuhs



PagnoaktuBHOCTh. Anb(da, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTrO sifpa.
Hyknonnas mogmens aromHoro sigpa. M3oromsl. PaauoaktuBHble mpeBpaineHus. Ilepuon
noJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakuuy. 3aKOHBI COXPAHEHUs 3apsAJ0BOr0 U MacCOBOIO YMCENl. DHEPIUs CBA3H
aToMHbIX saep. CBsa3p Macchl U 3Hepruu. Peakumm cuHte3a u geneHus suep. Mcrounuku
sHepruu CoJlHLIA U 3BE3NL.

SInepnas sHepreTuka. J[eMCTBUSA paMOAKTUBHBIX U3JIyYEHUN HA )KUBBIC OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U37Iy4eHUs U MOTJIOIIEHUS.

CrexTpsl pa3aM4HbIX ra30B.

CnekTtp Bogopoza.

Habnronenue TpekoB B kamepe Buibcona.

Pa6ora cuérurka HOHU3UPYIOLIUX U3TyYSHUH.

Perucrpanus usnydeHus NpupoIHbIX MUHEPAIOB U MPOTYKTOB.

Jlaﬁopamopnbte pabdomwt u onvimel.

1. HaGumroneHue CIUTOMIHBIX ¥ TMHEWYAThIX CIIEKTPOB H3ITyYCHUSI.

2. UccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIMM YacTULBI [0 TOPMO3HOMY IyTH (IO

dororpadusm).

3. Usmepenue paaroakTUBHOTO (oOHA.

IHoBTOPHTENIbHO-0000 1AM MOYJIb.

[ToBTOpUTENHHO-0000IIAIOMIMKA ~ MOJYJAb TNpEeAHA3HAuYeH M  CHCTeMaTH3aluud U
00001IeHNsT TPEMETHOTO COIEPKAHMSI M OIBITA IEATEIILHOCTH, IPUOOPETEHHOTO TPH U3yYCHUN
BCEro Kypca (pu3uku, a Takxke JUIsl MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
¢uzuke U1t 00ydaromuxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMET.

IIpy w3ydyeHMM [AHHOTO MOJIYJS pEAIN3yIOTCS U CUCTEMATU3UPYIOTCS  BHJIBI
JEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecneuuMBaercs JOCTHKEHHE TPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yJIbTaToB 00ydeHus, (popMupyercs ecTecCTBEHHOHay4Has
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJIOB HCCIICJOBAHMS SIBICHUW MPUPOABI U TEXHUKH,
OBJIQICHUE YMEHMUSAMHU OOBSICHATh (U3UUECKUE SIBICHUS, NPUMEHSS IOJyYeHHbIE 3HAHMA,
pemars 3aJ1a4y, B TOM YUCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIMATBHO NEATEIBHOCTHBIA XapakTepP JaHHOTO pas3zeila pealn3yeTcs 3a CUET TOro,
4yTO 00y4arounecs BBIMOIHSIOT 33aH1sI, B KOTOPhIX UM IpeJiaraeTcs:

Ha OCHOBE ITOJIyYEHHBIX 3HAHUH Pacro3HaBaTh U HAYYHO OOBIACHATH (PU3UUYECKHE SIBICHUS
B OKpY’KaroUIed MPUPOIEC U MOBCEIHEBHOM KU3HU;

UCIOJIb30BaTh HAy4YHbIE METOJABI MCCIEN0BaHMs (U3NYECKUX SBJICHUH, B TOM YHUCIE IS
MPOBEPKHU THIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4HbIE OCHOBBI HambOoJiee BaKHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, MPaKTUYECKOTO HCMOJIb30BAaHUS PA3IUYHBIX HCTOYHHUKOB SHEPrUM HAa OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.

OUAWN e



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

W3yuyenue ¢u3MKM Ha  YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs HAmNpaBiIeHO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U MMPECAMCTHBIX 06pa3OBaTCHBHBIX PE3YyJIbTATOB.

B pesynbraTe u3yueHus (GU3MKM Ha YPOBHE OCHOBHOTO OOmHIEr0 0OOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCHUTAHMS:

- IPOsIBJICHNE UHTEPECA K MICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (hr3nYecKOi
HayKU;

- IEHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUMCKUX YUYEHBIX-(U3HUKOB;

2) rPa:KIAHCKOT0 U TyXOBHO-HPABCTBEHHOT0 BOCUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKIECHUU OOIIECTBEHHO 3HAUYUMBIX U 3THYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHIKCHUN (PU3UKH,

- OCO3HAHHE BAYKHOCTU MOPAJIbHO-3TUYECKUX MPUHLIUIIOB B I€ATEIBHOCTH YUEHOIO;

3) 3CTETHYECKOT0 BOCITUTAHMS:

- BOCHPHUATHE 3CTETUYECKUX KayecTB (PU3MUECKON HayKU: €€ rapMOHUYHOI'O MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HIeHHOCTH HAYYHOTI'O TIO3HAHMSI:

- OCO3HAHHME IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIEH COCTABISAIONIEH KYJIbTYpHI;

- pa3BUTHE Hay4YHO JII0003HATENLHOCTH, HHTEPECA K UCCIIEI0BATENIbCKOM 1E€ATEIIbHOCTH;

5) popMupoBaHus KYJIbTYPHI 310POBbSI U SMOIMOHAIBHOTO 0JIAT OTIOTYYHSI:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a *KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHpE, BaXXHOCTH IMpaBWJl O€30IaCHOr0 IMOBEACHHUS Ha TpPaHCIOpTE, Ha JOpOrax, C
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHHUX YCIOBHSIX;

- c(popMHUPOBAaHHOCTh HaBbIKa peduieKCHH, MPU3HAHUE CBOETr0 MpaBa Ha OIIMOKY U TAaKOro
e MpaBa y Jpyroro 4eaoBeKa;

6) TPy10BOTO BOCIIUTAHUSI:

- aKTMBHOE YYacTHE B PEUICHWH MPAKTUYECKHUX 3ajay (B paMKax ceMbd, 00pa3oBaTeIbHOU
OpraHM3aluu, Topoja, Kpas) TEXHOJOTMYECKOW U COIMAJbHOM HAaNpaBJIeHHOCTH,
TpeOYIOIIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

- UHTEpeC K MPaKTUYECKOMY U3YUEHUIO Mpodeccuii, CBI3aHHBIX C PU3UKOM;

7) 3K0JIOrM4eCKOr0 BOCIIHTAHMSI:

- OpHMEHTalMs Ha TNpUMEHEHHEe (GU3NYECKUX 3HAHMM Ul pelIeHus 3ajad B O0JIaCTH
OKpY’KaIoIllel Cpenbl, MUIAHUPOBAHUS TOCTYIIKOB U OLEHKH HMX BO3MOKHBIX IOCIIEICTBHIM
JUISL OKPY>KalOIEe CpeJibl;

- OCO3HaHME II100ATBFHOT0 XapaKTepa HIKOJOTHUECKUX MPOOIEM U IMyTel X pelieHHs;

8) aganTauuM K M3MEHSIIOIUMCS YCJIOBHSIM COLMAIBbHON M PUPOIHON Cpebl:

- TOTPeOHOCTh BO B3aUMOJCHCTBHUM MPHU BBINOJIHEHUHM MCCIEAOBAHUNM M TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM APYTHX;

- IOBBIIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JAeITeIbHOCTD;

- MOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHMU, B TOM uucie (GOpMyIHpoBaTh HJIEH,
MOHATUS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBJICHUSX;

- 0CO3HaHME 1e(PUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001aCTH (PU3UKH;

- IUTaHUPOBAHKE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA;

- CTPEMJICHUE aHAIM3UPOBATH U BBISBIISITH B3aUMOCBS3H MIPUPOJIbI, OOIIECTBA U IKOHOMHUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;



® - OLCHKAa CBOMX JEHCTBUM C Y4ETOM BIMSHUSA Ha OKPYXKAIOLIYI0 CPENy, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesymbraTte ocBOeHHMs mTporpaMMmbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyu4aromierocs OyayT chOpMHUPOBaHBI MeTanpeIMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOMIUEC TO3HABATCIIbHBIC YHHUBCPCAJIbHBIC yT-Ie6HLIe HeﬁCTBI/IH, KOMMYHUKATHBHBIC
YHUBEPCAIbHbBIC y4eOHbIC IEUCTBHUS, PEryJSITUBHBIC YHUBEPCAIbHbBIC YUCOHBIC CHCTBUSL.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eCTBUSA

ba3oBble Jlornyeckue 1ecTBUA:

® BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKN OOBHEKTOB (SIBICHUN);

® YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCHU(PUKALMU, OCHOBAHUSA AJISi 0000IIECHUS
Y CpaBHEHUS,

® BBIBISATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B pacCMaTpUBAEMbIX (paKTaxX, JaHHBIX U
HAOJII0JICHUX,, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

® BBIABIATh NMPUYUHHO-CIICJACTBCHHBIC CBSI3M TPU HM3YYCHHHM (U3WUYCCKUX SBICHHHA H
MPOIIECCOB, JIeNIaTh BBIBOJABI C MCIOJb30BAaHUEM JICAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOUEeHUM, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3UUECKIX BEITHMUMH;

® CaMOCTOSITENILHO BBIOMpATh Crmocod pemieHuss y4eOHOW (U3MYECKON  3amaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHHUs, BBHIOOP Hambojee MOIXOJAIIEr0 C
y4€TOM CaMOCTOSTEIHHO BbIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKue 1eCTBUSA:

®  JCIOJIB30BaTh BOIPOCHI KaK MCCIIEA0BATENbCKUN HHCTPYMEHT IO3HAHUS;

® [POBOAUTH IO CaMOCTOSTENbHO COCTABICHHOMY IUJIaHY ONBIT, HECJOKHBIN
¢bu3nueckuil SKCIeprUMEHT, HeOOIbIIOE HccieloBaHne (PU3NUYECKOTO SIBIICHHS;

® OIEHUBATh HAa MPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIMIO, MOJIYYEHHYIO B XOJ€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

® caMoCTOSTeNbHO  (OpMyIHpOBaTh O000OIIEHWST W  BBIBOABI TI0  pe3yibTaraM
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0OBAHMS;

® [IPOTHO3UPOBATH BO3MOXKHOE JlajibHEHIIee pa3BUTHE (PU3MUECKUX ITPOLIECCOB, a TAKXKE
BBIJIBUTATh MIPEINOIO0KEHUS 00 UX PA3BUTUH B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

® TMPUMEHSTh Pa3IMYHBIE METOJBI, HMHCTPYMEHTHI W 3allpOChl MpU TOUCKE U OTOOpe
uH(pOpMAIIUK WIH JAHHBIX ¢ YUETOM MPEAoKEeHHOU yueOHoM (hru3nueckoi 3a1auu;

® aHaTM3UPOBATh, CUCTEMATHU3UPOBATh U HWHTEPIPETHPOBATH MHPOPMAIHIO PA3TUIHBIX
BUJIOB U (hOPM TMpeICTaBICHHUS;

® CaMOCTOSTENHHO BBIOMpATh ONTHUMANBHYIO (OpMy MpencTaBieHus WHPOPMAIUU H
WUTIOCTPUPOBATh pElIaeMble 3aJayd HECIOXKHBIMU CXEMaMH, JAWarpaMMaMH, HHOU
rpaduKoil u X KOMOMHALIUSAMHU.

KoMMyHuKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE el cTBUA:

e B X0l€ OOCYXIeHHs Y4eOHOro Mmarepuaja, Pe3yJbTaToB J1Ia0OpaTOPHBIX pPaboOT u
MPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOU TeMbl M BHICKA3hIBATh HJIEH,
HAaIleJICHHBIC Ha PellieHUe 3a/1a4i U MOJIep KaHue OJ1aroKenaTeTbHOCTH OOIICHHUS,

® CONOCTaBIATH CBOM CYXJEHUS C CYXKICHUSMH JApPYrUX YYacTHUKOB JMajora,
0oOHapyXUBaTh pa3In4yKe U CXOJCTBO MO3UIIHII;

® BBIPAXKATh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOMMYHO  TPEJCTABISITH  PE3yJAbTATHl  BBIMOJHEHHOTO  (DU3MYECKOTO  OMBITA
(9KCIIepUMEHTa, UCCIICIOBAHMS, TPOCKTA);

MOHMMATh M KCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW M WHIMBHIYaJbHON pPaOOTHI
IIPH PEIICHUN KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

NPUHUMATh [EJIM COBMECTHOM JIeATEIbHOCTH, OPraHW30BBIBATH JACHCTBHS IO €€
JOCTHIKCHUIO: PacpeeNIATh POJIH, 00CYXIaTh MPOIECCHl U PEe3yJbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

BBHITIOJHATh CBOKO 4YacTh PabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yjbTaTra MO CBOEMY
HATPABIICHUIO U KOOPAHUHUPYS CBOU JICUCTBUS C APYTUMHU YIICHAMH KOMAaH/IbI,
OIICHMBATh Ka4eCTBO CBOEr0 BKJIaJa B OOMIMA TMPOAYKT IO KPUTCPHUSM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeCcTBUA

Camoopranmu3anusi:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUIX, TPEOYIOMIMX ISl PEIICHHSI
(bu3nYECKUX 3HAHMIA;

OpPUEHTHPOBAThCSI B PA3IMYHBIX IOJAXOJAaX HPUHATHS pPELIeHUH (MHAMBUAYAJIbHOE,
IPUHSTHUE PELLICHUS B TPYIIIE, IPUHATHE PELICHUHN IPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3ajauyd WM IUIaHa
UCCIEOBAaHUA C Y4YETOM MMEIOIIUXCS PECYypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PELCHHUE.

CaMOKOHTPOJIb, SJMOIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh aJIEKBATHYIO OLIEHKY CUTYyallMM U IIpeJUlaraTh IUIaH €€ N3MEHEHMS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) pe3yNbTaToB JesTelIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIMXCS
CUTYallUi, yCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LEIU U YCIOBHSM;

CTaBUTb ce0s1 HA MECTO APYrOro 4elI0BEKa B XOJE CIOpa WIN JUCKYCCUU HAa HAYYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

IpU3HaBaTh CBOE IMpaBO Ha OMIMOKY MpH peUIeHHH (QU3UYECKHX 3a1ad Wi B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

HPEAMETHBIE PE3YJIBTATHI

K xonuy oOyuenust B 7 Kjacce MpeIMETHbIE Pe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHHI:

UCIIONIb30BAaTh MOHATHS: (U3MUECKHUEe M XHUMUYECKHE SBJICHHS, HaOIo/IeHue,
JKCIIEPUMEHT, MOJENb, TUIIOTE3a, €IMHUIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHUS BelecTBa (TBEPIOE, KHUJIKOE, ra3000pa3zHoOe), MEXaHHUECKOe
IBUKEHHE  (paBHOMEpHOE, HEPaBHOMEPHOE,  MPSMOJMHEHHOE),  TpaeKTOpHs,
paBHOAEWCTBYIOIas cuia, aedopmarnus (ympyras, IUIacTUYecKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

pasnnyath sBieHus (audQysus, TEII0BOE IBUKEHUE YaCTUI] BELIECTBA, PABHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE NBM)KEHUE, MHEPLUSA, B3aMMOJCHCTBUE TEI, PABHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOM OCBIO BPAILLECHHs, Iepefada AABJICHUS TBEPABIMU



TEeJIaMU, KUAKOCTSIMH U razaMu, aTMOc(epHOe 1aBleHHe, TNIaBaHUE TEJ, TPEBpaILCHHs
MEXAHUYECKOM 3HEPTUN) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh IPOSIBIEHUE U3YYCHHBIX (PU3UUECKUX SIBICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4Mcie (U3MyYecKue SBICHMS B IPUPOJE: NMPUMEPbl ABHKEHMS C Pa3IUUHBIMU
CKOPOCTSIMH B KMBOM M HEXKUBOW IIPUPOAE, NEHUCTBHUE CUJIBI TPEHUS B IPUPOAC H
TEXHUKE, BIMAHUE aTMOC(EpPHOro AABICHMs Ha KMBOM OpraHU3M, IUIAaBaHHE pbIO,
pblyary B TeJ€ YeJOBEKa, IIPU 3TOM IEPEBOAUTH IMPAKTHUECKYIO 33Jayy B y4EOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

OIKCBIBATh U3YYEHHBIE CBOMCTBA TeJ U (PU3MUECKUE SBICHUS, UCHIOIb3Ysl (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IyTb, CKOPOCTb, CPEIHSI
CKOpPOCTb, CWJIA YIPYTrOCTH, CHJIA TSDKECTH, BEC TeEla, CWJIA TPEHHUs, [ABJICHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BBITAIKUBAIOLIAs CWJa, MeXaHWyeckas palora,
MOIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI, KOX(PQHUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHLUAIbHAs 3HEPrus), MpH ONMCAHUM NPABUIBHO
TPAaKTOBATh (PM3MUECKUI CMBICI HCIIOJIBb3YEMBIX BETMYMH, X 0003HAUCHHS U €JMHULIBI
(GU3NUeCKUX BEJIMYMH, HAXOIUTh (OPMYJIbL, CBA3BIBAIOIINME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMH BEIUYMHAMH, CTPOHUTH TpapUKH H3YYCHHBIX 3aBUCHMOCTEH
(bu3nUeCKUX BEIUYNH,

XapakTepu30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBICHUS W TPOIECCHI, HCIOIB3Ys
IpaBUia CIOXKEHUs CUJl (BAOJIb OJHOM IpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBecUs pblyara (0JI0Ka), «30J0TOE IMPABUIO» MEXAHHUKH,
3aKOH COXPAHEHUs MEXaHWYECKOM DJHEPruy, IpPU OTOM JaBaTb CIIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (U3MYECKUE SIBIEHUS, MPOIECChl W CBOWCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi IPAKTUKOOPUEHTUPOBAHHOIO XApPAKTEpa: BBIABIATH NPUYMHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 TOTMYECKUX IIaroB ¢ Omopoi Ha 1—
2 W3y4eHHbIX CBOWCTBA (U3MYECKUX SBJIEHUHM, (U3NYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3afauyd B 1—2 feHCTBHs, HCHOJB3ysd 3aKOHbI M (OPMYIIHI,
CBs3bIBaloIMEe (U3NYECKHE BEIMYMHBI: Ha OCHOBE aHajdu3a YCJIOBUS 3aJauu
3aMMCchIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATH (PU3MUECKHE BEIUYUHBI B (OPMYIBI U
IPOBOJUTH Pacy€Thl, HAXOAUTh CIPABOYHBIC JIaHHbIE, HEOOXOAMMBIE Ui DPELICHUs
3a/1a4, OL[EHUBATh PEATUCTUYHOCTD MOJYy4YEeHHONU (PU3NUECKON BEIUYUHBL;
pacrio3HaBaTh NPOOJEMbI, KOTOPblE MOXXHO pPELIUTh NpU TOMOIIM (U3UUYECKUX
METONOB, B OIMCAaHUM HCCIECNOBAHMS BBIACIATh IPOBEPSAEMOE IPEAIIOIOKECHUE
(runotesy), pa3iuyaTb W HHTEPIPETHPOBATH MOJYUYEHHBIH pe3yibTaT, HaXOJIUTh
OLIMOKH B XOJI€ OTIBITA, JI€NaTh BBIBOAKI 110 €T0 PE3y/bTaTaM;

IPOBOJUTH OMNBITHI M0 HAOMIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3NYECKHX CBOWCTB
Ten: (opMyaHpoBaTh MPOBEPSEMbIE MPEANOIOKEHUS, COOUpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYAOBAHNUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITMOJHATH NPSIMble U3MEPEHHS PACCTOSIHUS, BPEMEHHU, Macchl Tena, 00bEéMa, CUIIbl U
TEMIIepaTypbl C UCHOJIb30BAaHMEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMHCHIBATH
MoKa3aHUsl TPUOOPOB C YIETOM 3aJaHHOU a0COTFOTHOM MOTPEITHOCTH U3MEPEHUI;
NPOBOJUTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (DPM3MYECKON BEIHMYMHBI OT JIPYroil ¢
MCIIOJIb30BAaHUEM IIPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBUXKYILLETOCS
Teaa OT BPEMEHU JBUKEHHUs TeJa, CUJIbl TPEHUs CKOJIBKEHHS OT Beca Tela, KauecTBa
00pabOTKM TOBEPXHOCTEH TelT M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOLIAAd
CONIPUKOCHOBEHMSI T€J, CHJIBI YIPYTOCTH OT YAJIMHEHUS IPYKHUHBI, BBITAIIKMBAIOLICH
CHIIBI OT 00BEMa MOrpYKEHHOW YaCTH TelNa W OT IUIOTHOCTH JKUAKOCTH, €&



HE3aBUCHMOCTH OT IUIOTHOCTHU Te€la, OT TJIYOWHBI, Ha KOTOPYIO IOTPYKEHO TeJo,
YCIOBHU TIIaBaHWUS TeJ, YCIOBHHM paBHOBeCHs pbluara U OJOKOB), Y4acTBOBATH B
IUIAHUPOBAaHUM y4eOHOro HCCIEIOBaHMs, COOMpaTb YCTAHOBKY M BBIIOJHATH
U3MEpEeHus, cienys MpeIoKeHHOMY IJIaHy, (PUKCHPOBATh PE3yNbTaThl MOIYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BHJE IPEUIOKEHHBIX TaOIUIl ¥ I'padHUKOB,
JienaTh BBIBOJIBI 10 pe3yiIbTaTaM UCCIIEI0BAaHHUS;

NPOBOJIUTh KOCBEHHBIE H3MEpPEHHS (PU3MUECKUX BENUYMH (IUIOTHOCTH BEIECTBA
KUAKOCTH M TBEPAOrO Tejla, CWIA TPEHMs CKOJBXCHMs, JaBICHHE BO31yXa,
BBITAIKMBAIOIIAs CHJIA, JEWCTBYIOIIAs Ha IOIPYKEHHOE B JKUIAKOCTb TEIIO,
KO3(QULMEHT MOJEe3HOro NEMCTBUSA NMPOCTBIX MEXAHU3MOB), CIEAYs IMPENI0KEHHOM
MHCTPYKLMU: TIPU BBIIOJIHEHUN U3MEPEHUN cOOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEJIMUYMHBL,

coOmoaTh TpaBWia TEXHUKH Oe3omacHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0OBaHUEM;

yKa3blBaTh MPHUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBMXKHBIN U
HETO/ABKHBIN OJIOK, HAKJIIOHHAS INIOCKOCTh;

XapakTepu3oBaTh MPUHLUIBI JAEHCTBHS H3YYEHHBIX HPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpOM Ha WX onucaHusi (B TOM 4YHCIE: MOJIIMUIIHUKH, YCTPONCTBO
BOJIOIIPOBOZA, THUAPABINYECKUN IIPEecC, MaHOMETpP, BBICOTOMEp, MOPILIHEBOM HAcoC,
apeoMeTp), UCHOJIb3ys 3HaHMUA O CBOMCTBaX (U3MYECKUX SBICHUH M HEOOXOAUMBIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TpPHUMEPHl (HAXOAUTh HMH(POPMALMIO O MpUMepax) MPaKTHYECKOro
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHUI B TOBCEAHEBHON JKU3HU [UII OOECIICUCHHUS
0e30MacHOCTH MpH OOpalleHuu ¢ npubopaMH M TEXHUYECKMMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pPOBbsI M COONIOJIGHHS HOPM DSKOJOTMYECKOTO TIOBEJIEHUS B
OKpYXKarollleu cpee;

OCYIIECTBIISATh OTOOp HMCTOYHMKOB HHpopManuu B VIHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUM U ITyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJEIATH HH(POPMALIHIO, KOTOpast SBJISIETCS MPOTUBOPEUYUBON
WJIM MOKET OBITh HEJIOCTOBEPHOM;

UCIMOJIb30BATh MPHU BBITOJHEHUH Y4EOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO JUTEPaTypy
(GU3MUECKOro cojep)KaHus, CIpPaBOYHbIE MaTepualbl, pecypchl cetu VHTepHer,
BJIQ/IeTh MpUEMAMM KOHCIEKTHPOBAHMSI TEKCTa, NpeoOpa3oBaHus HHGOpMaLUU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHBIE M YCTHBIE COOOIICHUsT HAa OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3NYECKOTO CONEPKaHUS, B TOM YHCIIe MyOIUYHO J1eNaTh
KpaTKhe COOOIIEHUS O pe3ylbTaTax MPOEKTOB WM YU€OHBIX HCCIEI0BAHUMN, IPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh H3Y4YEHHBIH MOHATHMHBIN ammapaT Kypca (U3HKH,
COIPOBOXAATh BBICTYIIJICHUE IIPE3EHTALUEH;

IIPYU BBINIOJIHEHUHU Y4EOHBIX MPOEKTOB M MCCIEAOBAHUN paclpenensiTh 00sI3aHHOCTH B
TPYIIIE B COOTBETCTBUM C IIOCTABJICHHBIMHU 33Ja4aMH, CIIEIUTH 32 BBIIIOJHEHUEM ILJIaHA
JecTBUM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJA B JEATEIBHOCTH TPYIIIHI,
BBICTPAMBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOLIUX.

K xonuy oOyuenust B 8 Kiacce mpeIMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCIIOJIB30BAaTh IMOHATHUA: Macca U pa3sMepbl MOJIEKYJI, TEIUIOBOE IBUYKEHHUE aTOMOB U
MOJIKYJI, arperaTHbleé COCTOSHHsI BEIECTBA, KPUCTAUIMYECKUE W aMOpQHBIE Tena,
HACBILICHHBIA ¥ HEHACBILICHHBIN Map, BIAXXHOCTh BO31yXa, TEMIIEpATypa, BHYTPEHHSA
DHEPIHUsl, TEIJIOBOM JIBUIaTelb, JJIEMEHTAPHBIN dJIEKTPUYECKUN 3apsil, dJIEKTPUIECKOE



1ojie, MPOBOAHUKH M JUAJIEKTPUKH, TOCTOSHHBIH SJIEKTPUUYECKUH TOK, MarHUTHOE
1oJe;

pa3nuyarh sBIEHUS (TEIJIOBOE DPACHIMPEHHE M CKaTHe, TEeIulolepenada, TEIIoBOe
paBHOBECHE, CMayMBaHUE, KAalWUISIPHbIE SBJICHUS, HWCHApeHHe, KOHICHCAIMS,
IUIaBJICHHE,  KpUcTaum3auus  (OTBepAeBaHME),  KUIEHME,  Terulonepenada
(TEeruIONpPOBOJHOCTD, KOHBEKLMSA, H3IyYCHHE), DJIEKTPHU3alUs TeJ, B3auMOJeicTBUE
3apsiloB, ACUCTBUS IEKTPHUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBHE
MarHuTOB, JACWCTBUE MArHUTHOTO IOJI HA MPOBOAHHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHAYKIMSA) 10 ONHCAHUIO MX XapaKTEepPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4Hciae (U3NYECKHE SBJICHUS B TPUPOJE: TOBEPXHOCTHOE HATHKEHHE U
KallWUISIpHbIE SABJICHUS B HPUPOJE, KPUCTAUIbI B Ipupone, usinydeHue CoiHia,
3amep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
JJIEKTPUUYECKUE SBJIEHUS B arMocdepe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMiid, Jpeid MOI0COB, POJIb MarHUTHOTO TOJIS JJISl JKU3HU Ha
3emiie, MOJIAPHOE CUSIHME, IIPU 3TOM INE€PEBOAMTH MPAKTHUYECKYIO 3a/lauy B Y4eOHYIO,
BBIJICIIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (PU3MUECKUE SABJICHHUS, UCHOIb3Ys (HU3NUECKHUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS HHEPTUs, KOJMYECTBO TEIUIOTHI, YyENbHas
TEINIOEMKOCTh ~ BEIIECTBA, YyJeNbHas TEMJoTa IUIaBJICHMS, YHAEIbHas TEIUloTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQGHUIMEHT MOJE3HOTO
JIeMCTBUSL TEIUIOBOW MAIWMHBI, OTHOCHTENBHAS BIIAXHOCTh BO3/AYXa, AJIEKTPUUECKUI
3apsil, Cujla TOKa, OJJIEKTPUYECKOE HaINpsHKeHHE, CONPOTHUBICHHE IPOBOJHHKA,
yIIeIbHOE COMPOTHBIICHHE BEIIECTBA, pab0oTa M MOUTHOCTH DJIEKTPUUYECKOTO TOKA), MIPH
ONKCAaHUM TPABWIBHO TPAKTOBaTh (PU3MYECKHH CMBICT MCIIOJIB3YEMbIX BEJIHYUH,
0003HaueHHsI ¥ eNUHUIBI (PU3NYECKUX BEIHUYMH, HaXOAUTh (POPMYIIBI, CBS3BIBAIOIINE
JAaHHYI0 (U3UYECKYI0 BEIUYMHY C JAPYrMMHM BEIMYHMHAMHU, CTPOUTH TpaduKu
M3YyUEHHBIX 3aBUCUMOCTEH (PU3MUYECKHIX BEINYHH;

XapakTepu3oBaTh CBOMCTBAa TeJd, (PU3MUECKUE SBJIEHUS U MPOLECCHl, HCHOJb3Ys
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KHHETHYECKOW TEOPHH CTPOCHHUS BEIIECTBa,
OPUHIUI CYNEpro3uIK MoJjiell (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs
3apsiia, 3akoH Oma i ydactka 1end, 3akoH JDxoynms—JIeHma, 3aKoH COXpaHEHUs
SHEpPIuu, MpH 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3aIllUCBIBATh €TO
MaTeMaTHYECKOE BhIPAKECHHUE;

OOBSICHATh (PU3MYECKHe MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
cUTyauui MIPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISBIISTD
NPUYHHHOCIIEICTBEHHBIE CBSI3H, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKHX IIIaroB C
oTopoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PU3NUYECKUX SBICHUHN, PU3UUECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEW;

pemath pacuéTHble 3aauyd B 2-3 JEHCTBHSA, HCHOJB3YSd 3aKOHBI M (POPMYIIBI,
CBs3bIBaloIMEe (U3NYECKHE BEIWYMHBI: Ha OCHOBE aHajdu3a YCJIOBUS 3aJauu
3aIlUCBIBAaTh KPATKOE YCJIOBHE, BBIABIATH HEAOCTATOK JMAHHBIX JJIS PEIICHHS 3a71a4H,
BBIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JJIs €€ PelIeHus], IPOBOJUTH pacuéThl U
CpaBHUBATh MMOJIyYeHHOE 3HAUEHUE (PU3MUECKON BETMIUHBI C I3BECTHBIMH JaHHBIMU;
pacrio3HaBaTh NPOOJIEMbI, KOTOPblE MOXXHO PEIIUTh NpU TMOMOIIM (PU3UUYECKUX
METOMOB,  MCIIONB3Ysl ~ OMHMCAHUE  MCCIEOBAaHUS,  BBUIEIATH  MPOBEpSIEMOE
IPEINON0XKEHNE, OLCHUBAaTh INPABWIBHOCTh MOpPsAKA IPOBEACHUS HCCIEI0BaHMS,
JIeNaTh BHIBOJIBL;



MPOBOJUTH OMNBITHI 110 HAOIIOACHUIO (PU3UUECKUX SIBICHUH MM (PU3MUECKUX CBOICTB
Tesl (KalWUIPHbIE SBJICHUS, 3aBUCUMOCTb JaBICHMs BO3JlyXa OT €ro o0béMa,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCAa OCTBIBAHNS U HATPEBAHMSI IIPU U3JIyYECHUHU OT LBETa
U3yJyaroule (Morjomaroneiil) MNOBEPXHOCTH, CKOpPOCTb MCIApEHHs BOJABI  OT
TEMIIEPATYPbl JKUIAKOCTH W IUIOIIAJU €€ IIOBEPXHOCTH, DJIEKTpU3auus Tel W
B3aMMOJIEHCTBUE AIIEKTPUYECKUX 3apsiioB, B3aUMOJIEHCTBUE ITOCTOSHHBIX MarHuTOB,
BU3YyaJIM3alysl MArHUTHBIX I0JIEM TOCTOSHHBIX MAarHUTOB, JE€HCTBUS MAarHUTHOI'O I1OJIS
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuWTa, CBOWCTBA 3JIEKTPOABUIATEIS
IIOCTOSIHHOTO TOKa): (hOopMynupoBaTh IPOBEpsEMble IMPEANOJIOKEHHUS, COOMpaTh
YCTAaHOBKY M3 IPEUIOKEHHOIO0  O0OpyIOBaHMs, ONMCBHIBaTh XOJ ONbITA MU
(GopMynHpOBaTh BHIBO/BI;

BBINOJIHAT NPSMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBLHOW BIAQXKHOCTH BO3/yXa,
CHJIBl TOKA, HANpsDKEHUS C HUCIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB M JIATUHMKOB
(¢u3NyYeCKUX BEJIIMYMH, CPABHHUBATh pE3YJIbTaThl HM3MEPEHUN C Y4ETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH WCCIICOBAHHE 3aBUCUMOCTH OJHOW (PM3NYECKON BEIMYMHBI OT IPYToil ¢
UCIMOJIb30BAaHUEM NPAMBIX M3MEPEHUH (3aBHUCUMOCTbH COIPOTHUBIIEHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIONIA/IU MONEPEYHOI0 CEYEHUS U yJIE€IbHOIO COIPOTUBIICHMS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HAIPSYKEHUS HA IPOBOJHMUKE,
HCCJIEJOBAaHUE T0CJIEI0BAaTEIbHOIO U MapaJlIeIbHOIO COEIMHEHUN IPOBOAHUKOB):
IUIAHUPOBATh UCCIIEI0BaHUE, COOMpaTh YCTAaHOBKY M BBINOJIHATH M3MEPEHMs, CIEays
IPEJI0KEHHOMY IUIaHy, (PUMKCHPOBATh Pe3yJbTaThl MMOJyYCHHON 3aBUCUMOCTU B BUJIE
TaOIHI U TPaQUKOB, AETaTh BBIBOAKI 110 PE3yJbTaTaM HCCIICIOBAHNUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3NYECKUX BEIMUYUH (yJesibHas TEIUIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE MPOBOJHUKA, paboTa U MOILIHOCTb 3JEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHOW HHCTPYKIUH, U BBIYUCIISATH 3HAUEHNE BEIMUNHBI,

coOuoiaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH IMpu paboTre ¢ J1abOpaTOPHBIM
00opynoBaHUEM;

XapaKTepu30BaTh MPUHLHUIBI JIEHCTBUS HW3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpPOM HAa UX ONHUCAHMS (B TOM 4YMCJE: CHCTEMa OTOIUIEHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMETp, BOJBTMETP, CUETUUK 3JIEKTPUYECKOIl
SHEpPruH, JIIEKTPOOCBETUTENIbHbIE MPHUOOpPHI, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepsl), SJIEKTPUYECKHE MPEIOXPAHUTENH, 3IIEKTPOMArHUT, 3JIEKTPOJBUTATEINb
MIOCTOSIHHOTO TOKA), HWCIIOJIb3ysd 3HAHHUA O CBOWCTBAaX (PU3NYECKUX SIBJICHUU H
HEo0X0/1uMble PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPHUTENbHbIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, ABUIaTEIb BHYTPEHHEIO CTOPAaHHUs, DJIEKTPOCKOI, PEOCTar), COCTABIATH
CXEMBI 3JIEKTPHUUECKHX IIeTel ¢ MOoCIeI0BaTEeIbHBIM U MapajljieNIbHbIM COeINHEHUEM
HIIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX IeTeH;
NPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpHUMepax) MPaKTHIECKOro
UCIIONIb30BaHUsl (M3MUYECKUX 3HAHUM B IOBCEAHEBHOW KHU3HU IJs oOecreueHus
0€30MacCHOCTH TNpH OOpalleHuu ¢ NpubopaMH M TEXHUYECKHMMHU YCTpOMCTBaMH,
COXpaHEHMsI 370pPOBbsi M COONIOJIGHHS HOPM DSKOJOTHYECKOTOo TIOBEAEHHUS B
OKpYXKarolleH cpee;

OCYIIECTBIISATh MOUCK HHpopManuu (usudeckoro coaepxkanuss B HHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHMW M IIyTEM CpPaBHEHUS [ONOJIHMUTEIBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpas SBIISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



UCTIOJIb30BaTh TP BBHITOJHEHUH Y4EOHBIX 3aJaHUN HAYYHO-TIOMYJIAPHYIO JUTEPATypy
(GU3M4eCKOro cojaep)KaHus, CIpPaBOYHbIE MaTepualbl, pecypcsl cetu VHTepHer,
BJIAJeTh INMpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, NpeoOpazoBaHMs HMHGOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHs, 0000Imas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHMKOB (DU3UYECKOTO COJIEpIKAHUS, B TOM UHUCIIE
nyoJIMYHO  NPEACTaBIATh  pe3yiabTaTbl IMPOEKTHOM  WIM  HCCIel0BaTeIbCKON
JESTEIbHOCTH, MPU 3TOM I'PaMOTHO HCIOJIb30BaTh M3yYEHHBIN MOHATUIHBIN ammapar
Kypca (pU3MKH, CONPOBOXKJIATh BHICTYINICHUE [TPE3EHTAL[EH;

OpU BBIMOJHEHUH Y4YeOHBIX TPOEKTOB M HCCIEAOBAaHHMNA (DU3UYECKHX IPOLIECCOB
pacrpenesaTe 00s3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMH 33JadyaMH,
CIIEIUTh 32 BBIIOJHEHHEM IUJJaHA JEUCTBUH W KOPPEKTUPOBATH €ro, aJeKBaTHO
OLIEHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIIBHOCT  TIPYIINbI,  BBICTpaUBaTh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, TIPOSIBIISIS TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI.

K xoHuy oOyuenust B 9 Kiacce npeIMeTHbIE pe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHbI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

UCIIONIb30BaTh TMOHSATHS: CHCTeMa OTcuéTa, MaTepuaibHas TOYKa, TPaeKTOpHUs,
OTHOCHUTEIIbHOCTh MEXaHMYECKOTo JIBUXKEeHHUs, nedopManus (yrnpyras, miacTuieckas),
TpEHUE, IEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3Kd, IEHTP
TSOKECTH, aOCONIOTHO TBEPAOE TEJO, IEHTP THKECTH TBEPIOTO Tejla, paBHOBECHE,
MEXaHWYECKUe KoJiebaHusT W  BOJHBL, 3BYK, WH(QPa3ByK ©  YyJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JIEKTPOMArHUTHBIX BOJH, CBET, OIU30PYKOCTh H
TATBHO30PKOCTh, CIICKTPHI HCITyCKaHWS W TOTJIONICHHsS, anbda, Oera- W ramma-
U3ITy4eHUs], U30TOIBL, iZIepHasi JHEPreTHKa;

paznuuath sIBICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIIMHEHMHOE IBWIKEHUE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEMHOE JIBI)KEHHE, CBOOOIHOE TIaZIeHUE TEJl, pPABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHCTBUE TEJI, PEAKTUBHOE JBU)XXECHHE,
KoJiebaTeNbHOe JBIDKEHHE (3aTyXarolle W BBIHYXICHHBIE KoJieOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHHE, OTpPaXEHHE 3BYKa, NPSIMOJMHEWHOE pPaCIpPOCTPAHECHHUE,
OTpa)KE€HUE U MPETOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0enmoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, TUCIEPCUS CBETA,
€CTECTBEHHAsI PaJIMOAKTHBHOCTh, BOSHHUKHOBEHHE JIMHEWUYATOTO CIIEKTpa M3ITy4EHUS )
M0 OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX
JTaHHOe (U3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHHE U3YUYEHHBIX (PH3UUYECKUX SBICHUN B OKpYXKarolieM Mupe (B
TOM 4YHcle (U3UYECKUE SIBICHUS B MPHUPOJIC: MPUIMBBI U OTJIHUBBI, JBUKCHHUE TIAHET
ConHEYHOM CHCTEMBI, pEaKTHBHOE ABHKEHUE KUBBIX OPTraHU3MOB, BOCTIPHUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO0, IIBETa Tell,
ONTHUYECKHUE SIBJICHUS B  TPUPOJE, OWOJOTHYECKOE  JEHCTBHE  BUIUMOTO,
yIbTPapUOIETOBOTO M PEHTTEHOBCKOTO H3ITYYCHHI, €CTECTBEHHBIN paJrOaKTHUBHBIN
$OH, KOCMHYECKHE JIy4H, paJUOAKTHBHOE W3IyUYCHHUE TMPUPOJHBIX MHUHEPAJIOB,
NEHCTBUE PaIMOaKTUBHBIX M3IYYCHHI HA OPraHU3M YeJIOBEeKa), IPH ATOM MEPEeBOAUTH
MPaKTUYECKYIO0 3a/1adyy B y4eOHYIO, BBIJIEISATH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bU3UYECKUX SIBICHUN;

OTUCHIBATh U3yUYEHHBIE CBOMCTBA TN W (DU3NUYECKUE SBICHUS, UCTIONB3Yys (PU3NIECKHE
BEITMYMHBI (CPEeHIST U MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM BIKCHUH,
YCKOpEHHE, MepeMEIIECHUE, MyTh, YIJIOBas CKOPOCTh, CHJIA TPEHUS, CUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOrO MaJCHMs, BEC Tella, UMITYJIbC Tela, UMIIYJIbC
CHWJIBI, MEXaHUYecKasi padoTa U MOIHOCTh, MOTCHIIUATIbHAS SHEPTUS TeNa, MOJIHITOTO
HaJ MOBEPXHOCTHIO 3€MJIN, TOTEHIIMATbHASI SHEPTUS CKATOM MPYKUHBI, KHHETUYECKast



SHEprus, TOJHAs MEXaHWYeCKas SHEeprus, IMepuoJ W 4YacToTa KoJIeOaHWH, IIHHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTH CBETa, IMOKA3aTellb MPEIOMIICHHUS
cpefbl), MPU ONMCAHUM NPABUIIBHO TPAKTOBAaTh (PU3MUECKUH CMBICI HCIIOJIb3YEMBbIX
BEJIMYMH, OOO3HAYCHUS M EAWHUIBI (PU3MUYECKUX BEJIMYMH, HAXOAUTH (POPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (U3WYECKYI0 BEIMUYUHY C JPYTMMHU BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3NUECKUE SBICHUS U MPOIECCHI, UCTIONB3YS 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMUPHOIO TATOTEHHUs, NPUHLUI CYNEPIO3ULMU CHJI,
NPUHIUI OTHOCUTENbHOCTH ["anmies, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUs HMITYJIbCa,
3aKOHBl OTPAKEHHMsI M IIPEJOMJICHUS CBETa, 3aKOHbl COXPAaHEHMs 3apsA0BOro M
MaccoBOTO YHCENl NpHU SAEPHBIX pEaKUusAX, IpH OSTOM JaBaTh CJIOBECHYIO
(GOopMyNIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyallUd ~ NPaKTUKOOPHMEHTUPOBAHHOTO  XapakTepa:  BBIABIATb  MPUUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH O0OBSICHEHNE U3 2—3 JIOTHYECKUX 1LIAaroB C ONOpPOi Ha 2—
3 UW3yYeHHBIX CBOIcTBa (IM3MYECKUX SBJIECHUHM, (U3NYECKHX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemaTh pacu€THbIE 3a/1a4H (OTUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHIA), HCIIONB3YS
3aKOHBI W (OPMYIIBI, CBSI3BIBAIOIINE (U3UYECKHUE BEIUYMHBI: HAa OCHOBE aHAIM3a
yCIOBMS 3a/laud 3alUChiBaTh KpaTKoe YCJIOBHE, BBIABIATH HEJOCTAIOIINME WIIH
N30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOIMMBIE JUISl PEIICHHUS,
OPOBOIUTH PACUYETHl M  OLCHHWBAaTh PEATUCTUYHOCTb IOJYYEHHOIO 3HA4YEHUs
($U3UYECKON BEITMYUHBL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPH TOMONIM (U3NIECKUX
METO/I0OB,  MCIIONb3ysl ~ ONMCAaHUE  HCCIEAOBAaHUS,  BBUIENATH  IpOBepseMoe
NPEIOI0KEHNE, OICHUBATh IMPABMWIIBHOCTD TMOPSAKA IPOBEICHHUS HCCIIECIOBAHUS,
JieNaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3yIbTaThl HAOIOICHHUH U OIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOICHUIO (PU3UUECKUX SIBICHUHA WM (U3MUECKUX CBOICTB
Ten (M3y4eHrne BTOpOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUs SHEPTHH, 3aBUCHMOCTD
nepuoJia KojaebaHuil NpyKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTYIBl MAJIBIX KOJIeOaHW, MPSMOIMHEHHOE PaclpoCTpaHeHHE
CBETa, pPa3JioKeHUe OeNoro cBeTa B CIEKTP, HW3YYEHHE CBOMCTB M300pa)XKeHUS B
IUIOCKOM 3€pKaJleé M CBOHCTB HM300pakeHUs TpeaMeTa B coOMparomei JmH3e,
HaOJI0IeHNE CIUIOUIHBIX M JIMHEHYaThIX CHEKTPOB M3IIyYEHHs): CaMOCTOSATEIbHO
coOMpaTh YCTAaHOBKY U3 M30BITOYHOTO HAOOpa 000PYI0BaHUS, OMTUCHIBATH XOI OIBITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TP HEOOXOJAMMOCTH CEPHI0 TPSMBIX W3MEPEHWH, OINpeneNss CpeaHee
3HaYeHHEe H3MepseMoil BeNWYMHBI ((POKYCHOE paccTOsSHHE COOMparomeil JHH3bI),
000CHOBBIBaTh BHIOOP crioco0a u3MepeHust (M3MEPUTENILHOTO TPpUbopa);

NIPOBOJIUTH HCCIICOBAaHUE 3aBHCUMOCTEH (PU3MUYECKMX BEJIWYHH C HCIIOIB30BAaHHEM
NpSMBIX HM3MEpPEHHH (3aBHCHMOCTh IIyTH OT BPEMEHH TPH PABHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, IMepHuojaa KojeOaHHl MaTeMaTHYecKOro
MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPaKEHHUsS CBETa OT YIJia MaJCHUs U
yIiia MpeoMIICHHUs OT yIJia MaJieHus): TUIaHUPOBaTh HCCIIeI0BAHUE, CAMOCTOSTENEHO
coOMpaTh yCTaHOBKY, (UKCHUPOBATh pE3ydbTaThl TOJYYCHHOW 3aBHCHMOCTH
¢u3nUecKUX BEIMYUH B BHJE TAOMUI] U rpadUKoB, JenaTh BBIBOABI 10 pe3yjbTaTaM
UCCIICIIOBAHHS;

IPOBOJIUTh KOCBEHHBIC HM3MEPEHHUs (PU3NUYECKUX BEJIUYMH (CpelHsAs CKOpOCTb U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOJHOTO MaCHHUS,
KECTKOCTh MPYKUHBI, KO3(D(OUIMEHT TPEeHUs] CKOJIbKEHUS, MEXaHU4yeckas padora u



MOIIHOCTh, YacTOTa M TMepHoj KoJeOaHMi MaTeMaTHYeCKOr0 U MPYKUHHOTO
MasTHUKOB, ONTHYECKas cuja COOMparoUmiel JHMH3bI, paJWOAKTUBHBIA  (HOH):
IUIAHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIOJIHATH
U3MEpEHUS, CIeaysl MPEUI0KEHHONM WHCTPYKIMM, BBIUMCIATh 3HAYEHHE BEIUYHUHBI U
AQHAJIM3UPOBATh MOJYYEHHbIE pe3ylbTaTbl C Y4ETOM 33JaHHOM MOIPELIHOCTH
U3MEpEHUN;

coOioaTh TMpaBWia TEXHUKH Oe3omacHOCTH mpu pabore ¢ 1abopaTOpPHBIM
o0opynoBaHueM;

pa3ianyaTh OCHOBHBIE MPU3HAKK M3YYEHHBIX (DU3MUECKUX MOJeNel: MaTepualbHas
TOYKa, aOCONIOTHO TBEPIOE TEJO0, TOYEUHBIM HMCTOYHUK CBETa, JIyd, TOHKAas JIMH3a,
IJIaHETapHAasi MOJIEIb aTOMAa, HYKJIOHHAsI MOZEJIb aTOMHOTO S111pa;

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YUYEHHBIX MNPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OIOPOI HAa UX ONHUCAHUS (B TOM UYHUCIIE: CIIUJIOMETP, JATYUKU MOJIO0KEHUS,
paccTOSHUS U YCKOPEHHUSI, paKeTa, 9XO0JI0T, OUKH, IEPUCKOII, (hOTOANapar, ONTUYECKUE
CBETOBO/Ibl, CIIEKTPOCKOMN, JO3UMETp, Kamepa Buibcona), wucrosnb3ys 3HaHUSA O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTHUUHbIE PUCYHKU HM3YYEHHBIX TEXHUYECKUX YCTPOICTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB NPU PELIEHUU Y4eOHO-
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMbI JAJISl MOCTPOCHUSI M300paKEHH B IIIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

OPUBOIUTH TMPUMEPHl (HAXOIUTh HMHGPOPMAIMI0O O TMPUMEPAX) MPAKTUIECKOTO
UCIIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU IJs OOecreueHus
0€30MaCHOCTH TpH OOpaIIeHWHd ¢ [pUOOpaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHHsS 3J0pPOBbsi M COONIOJICHUS HOPM DSKOJOTHYECKOTOo TOBEICHUS B
OKpYKarolllei cpere;

OCYILECTBIISATh MOMCK HHpopMauuu (usnueckoro coxaepkanuss B HTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3alpoc, HaXOAUTh HYTH OINpeAeiIeHUs
JIOCTOBEPHOCTH TIOJYYCHHOW WH(GOpPMAIMM Ha OCHOBE HMEIONIUXCS 3HAHUM U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

MCIIOJIb30BaTh NIPU BBIMOJHEHUHN YYEOHBIX 33JaHUN HAyYHO-TIONMYJSPHYIO JIUTEPATYpPy
(Gu3NYECKOro COJepKaHUs, CIPAaBOYHbIE MaTepuanbl, pecypchl cetu HWHTepHer,
BIQ/IeTh TMpHUEMAMHU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WHGOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTyIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(pOpMaIUU
U3 HECKOJIBKUX MCTOYHHKOB (H3MUECKOT0 COAEp)KaHUs, IyOJMYHO IpPeCTaBIsATh
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEN0BATENBCKON AESITENBHOCTH, IIPA 3TOM T'PAMOTHO
UCTIONIb30BaTh M3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro paszaena (Gpusukud u
COMPOBOXKAAaTh BBICTYIUICHHE Npe3eHTauueld c y4yéToM OCOOEHHOCTEH aynuTopuu
CBEPCTHUKOB.

BocnurareabHblil noTeHuan npeamera «Ousnkay peaausyercs yepes:
IMPUBJICYCHUC BHUMAHHA 06yqafom1/1x05{ K OCHHOCTHOMY aCIICKTy HM3Y4Ya€MBIX Ha YPOKax

SIBIICHUH,

OpraHM3alio HuX paboThl € TMOJIy4aeMOM Ha YpOKE COLMAIbHO 3HAUYMMOIl

uHpopManell — MHULMUPOBAHHE €€ OOCYKICHMS, BBICKAa3bIBAaHHsS OOYYalOIIMMUCS CBOETO
MHEHHS 110 €€ MMOBOJTY, BHIPAOOTKH CBOETO K HEH OTHOIIICHMS,
JNEMOHCTPAIMIO O00YJaloUIMMCs MPUMEPOB OTBETCTBEHHOTO, T'PAaXXIaHCKOTO ITOBEICHUS,
MIPOSIBJIICHUS YEIIOBEKOJIIOOUS M TOOPOCEPICIHOCTH, Yepe3 MoA00P COOTBETCTBYIOIINX 3aJaHU;
NpUMEHEHHE Ha YpOKaX HWHTEPaKTHUBHBIX (GopM  paboThl ¢  OOydYarOIIMMHCS:



UHTEJUICKTYaJbHBIX WIP, CTUMYJIHMPYIOUIMX I103HABATEIbHYI0 MOTHUBALMIO OOYYaIOLINXCS;
JUCKYCCHI, KOTOpBIE Jar0T OO0YyYaromuMCsi BO3MOXHOCTh HPUOOPECTH OIBIT BEACHHS
KOHCTPYKTUBHOTO JIMAJIOra; TPYNIOBOW paboThl wWiM paboThl B Mapax, KOTOpHIE ydar
00y4aromuxcst KOMaHIHOW paboTe M B3aMMOJICHCTBHIO C APYTUMHU 00 yJarOIIMMUCS;

MHUIMAPOBAHUE U TIOJJIEPKKY UCCIIEAOBATENLCKOM NEATEILHOCTH 00YJaIOIIMXCS B paMKax
peanu3any MMH HMHIUBHUIYAJIbHBIX W TPYNIOBBIX HMCCIEAOBATENbCKUX IPOEKTOB, YTO IaCT
00y4aromuMcsi BO3MOXXHOCTh PUOOPECTH HABBIK CAMOCTOSTEIBHOTO PELICHUSI TEOPETUYECKOM
npoOsIeMbl, HaBBIK TEHEPUPOBAHUS U O(QOPMIICHHSI COOCTBEHHBIX HJICH, HABBIK YBAKUTEIHLHOTO
OTHOILIEHHSI K YYKUM HIesM, O(QOpPMIIEHHBIM B paboTax IpYyrux HCCIe0BaTeNeH, HaBBIK
yOJIMYHOTO BBICTYIUICHHS MIEPE/ ayJUTOPUEH, apIyMEHTHPOBAHHS U OTCTAMBAaHHsI CBOCH TOUYKH
3pEHUsL.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoasubie | Ilpakrunuyeckue
n/n NMPOrpaMMbI Bcero 5 6 o0pa3oBaTejbHbIE
padoThI padoThI pecype
Pa3nen 1. ®u3nka u e€ pojib B MO3HAHUHN OKPY:KAKOIIEr0 MUPa
11 o 5 bubnuoreka [{OK
' H3HKA = HayKa O IpUpOAe https://m.eds00.ru/7f416194
bubnunoreka LIOK
12 DH3MUCCKUE BEIMHHI 2 1 https://m.eds00.ru/7f416194
. bubmuoreka [{OK
13 EctecTBeHHOHAYYHBIN METO/] TO3HAHUS 2 1 https://m.eds0o.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHauajibHbIE CBeIEHNSI 0 CTPOCHUH BellleCTBA
21 C 1 bubmuoreka [IOK
' TpoeHHe Betliectsa https://m.eds00.ru/7f416194
29 JIBU>KEeHUE U B3aMMO/IEVICTBUE YACTHII 2 1 bubnuoreka [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmnoreka IIOK
2.3 ArperaTHble COCTOSTHHSI BEIIECTBA 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBu:keHMe U B3aMMO/IelCTBHE Te
but6mmorexa [IOK
3.1 MexanmiecKoe ABIKCHIE 3 https://m.eds00.ru/7f416194
bubnunorexa LIOK
3.2 Muepuys, Macca, IIOTHOCTE 4 1 https://m.edsoo0.ru/7f416194
3.3 Cuna. Bunbr cun 14 1 2 bubmorexa LIOK

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



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

Hroro no pazneny 21
Pasznen 4. /laBienune TBEPABIX TeJ, :KUAKOCTEN U ra30B
41 Hasnenue. Ilepenada naBieHus TBEPAbIMU 3 Bu6muotexa [JOK
' TeJIaMU, YKUIKOCTAMHU U Ta3aMu https://m.edsoo.ru/7f416194
bub6nmoreka [IOK
4.2 Jlanenme xuaKocTa S https://m.eds00.ru/7f416194
bubnunoreka LIOK
43 ATMOCQEpHOE TaRnerKe 6 https:/m.eds00.ru/7f416194
44 JleficTBrE )KUIKOCTH U ra3a Ha MOTPYKEHHOE 7 3 bubmuoreka [{OK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. PaGora u MoIHOCTh. DHeprusi
bu6mmoreka IIOK
51 Pabora n MommoCT® 3 1 https://m.eds00.ru/7f416194
bubnmorexa LIOK
5.2 HpocThie Mexarm3MbI 5 1 https://m.eds00.ru/7f416194
bu6mmoreka IIOK
53 Mexanueckas sueprus 4 1 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

Kosun4yecTBo yacoB JIeKTPOHHBbIE
No /it HaunmMeHoBaHMe pa3iesoB U TeM Kontpoabnbie | IIpakrieckue (uudposbie)
NPOrpaMMbl Bcero p P o0pa3oBaTebHbIE
padoThI pa6oThI pecypebi
Pasznea 1. TenjioBbIe ABJICHUA
. bubmmorexa LIOK
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubnuoreka [{OK
12 Tenuobie mpouecce! 21 1 5 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pazgen 2. DnekTpuyecKue 1 MAarHUTHbIE SIBJICHUS
21 DneKkTpruyecKue 3apsaabl. 3apsKEHHBIE Tella 7 1 bubnmnorexa [JOK
' U MX B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 IToCTOSHHBIN ANEKTPUIECKUI TOK 20 2 7 h':/tlp ;I_I//I/%Teeléi ;_([) ru/7f4181ce
bubmmoteka IIOK
23 MarHuTHbIe ABICHAS 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
24 ONEKTPOMATHHUTHAS HHAYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68 4 14.5



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

Kosun4yecTBo yacoB JIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne o/ EpOTpAMMEI Beero KOGHTPOJILHLIC HpﬁaKanecmle 0BpA30BATETHHbIC
padoThI pa6oThI pecypebi
Pasznea 1. Mexannueckue siBJICHUSA
11 MexaHn4eCcKOe IBUKEHHE U CIIOCOOBI €T0 10 1 bubnunoreka LIOK
' ONHCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [{OK
12 BsaumopeiicTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
13 3aiont coxpanenns 10 3 https:/m.eds00.ru/7f41a4a6
Wroro mo pazneny 40
Pa3pnen 2. Mexann4yeckue Koje0aHUsI M BOJHBI
b K
21 Mexanuueckue KoneOaHus 7 3 h':/tlg ;I_I//I/%Teeléi ;_([)?u [7f412436
b K
2.2 MexaHnueckne BOJHBL. 3BYK 8 1 3 h':/tlg ;I_I//I/%Teeléi ;_([)?u [7f412436
Hroro no pazneny 15
Pa3neun 3. D1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuoteka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasnen 4. CBeToBbI€ IBJIEHUSA
b K
4.1 3aKOHBI paCIIPOCTPAHEHNUS CBETA 6 2 h'::[? ;I;I/(r)gzléz ;E[)Oru [7f41a436
4.2 JIMH3BI M ONITUYECKUE TTPHOOPHI 6 3 ]k?tptlg ;I_I//I/(r)gzléi (}([)?57]: 112426



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

4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 hitps://m.eds00.ru/7f41a4a6
Hroro mo pazneny 15
Paznen 5. KBaHTOBBIE SIBJIEHUS
5.1 Hcnyckanue 1 norjoeHe cBeTa arToMoM 4 1 ]I'?tptlg ;I_I//I/(r)ﬁzléi g_([)(l?lIf/?f 112426
bubnuoreka [{OK
52 CTpocuue aToMHOro s1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
5.3 SInepHble peakiyn 7 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Paznen 6. [ToBTOpuUTE/ILHO-0000 AT MOY/Ib
6.1 [ToBTOpeHue 1 00001IIEHIE COAEPIKAHUS 9 9 bubnnorexa [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

7 KIIACC
No KosmmyecTBo yacos Jara DJIeKTpOHHbIe HU(POBHIE
l'l/-l'l Tema ypoka Beero Kourpoabubie | IlpakTnyeckue W3ydeHust o0pasoBaTejbHbIE
padoThI padoThbI pecypcsl
®dusnka — HayKa O IPUPOJE.
1 SBnenus npupoapl. Puzndeckue 1

SABJICHUA

MexaHUYECKHE, TEIJIOBBIE,
2 ANEKTPUYECKUE, MATHUTHBIE, 1
CBETOBBIC, 3BYKOBBIC SIBJICHUS

Ddus3nyeckre BEINYUHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "N3mepenune
TeMIIepaTypbl IPH TOMOIIX
KUJKOCTHOTO TEPMOMETpA U
JaTYNKA TEMIEPATYPHI"

Kak ¢usuka u qpyrue ecrecTBEHHbIE
HAYKH U3y4aloT IPUPOY.

5 EcTtecTBeHHOHAYUYHBIN METOJ 1
no3HaHus. Onucanue pU3NIEecKux
SIBJICHU C TIOMOIIBIO MOJIENIeH

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

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJBHOCTH ITOJIETA

6 IIapUKa, IyIIEHHOIO 1 1
TOPU30HTANILHO, TEM OOJIbLIE, YEM
OoJblIIe BHICOTA ITyCKa"

Ctpoenue BemiectBa. ONBITHI,

7 JIOKA3BIBAIOIINE IUCKPETHOE 1 bubimoreka [IOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
but6mmoreka [IOK

8 ABIKeHHE JaCTHLL BEIECTBA 1 hitps://m.eds00.ru/ff0a013e



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

VYpoxk-uccnenoanue «OMnbITHI IO
HAOJIFOAEHUIO TEII0OBOI0
pacuIMpeHus ra30B»

10

Al"pel"aTHBIG COCTOAHHUA BE€IICCTBa

11

B3anMocBsI3b MKy CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSAHUAX U UX
aTOMHOMOJIEKYJISIPHBIM CTPOCHUEM.
OcoOeHHOCTH arperaTHbIX
COCTOSTHHI BOJIbI

bubnunoreka LIOK
https://m.edsoo.ru/ff0a0378

12

MexaHu4ecKoe JIBHKCHUE.
Ilpogheccuu unscenep —
cmpoumens, undxcenep. Ilonyuenue
npogheccuu 6 ApxumexmypHno —
CMpoumenbHoil aKkaoemuu
CamI'TV.

PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBUOKEHUE

bubnunoreka LIOK
https://m.edsoo.ru/ff0a05c6

13

Cxkopoctb. EnnHuiel ckopoctu

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a079c

14

Pacuer IMYTHU U BpECMCHU JABUKCHU

bubmmoteka IIOK
https://m.edsoo.ru/ff0a0ae4

15

Nuepuust. 3aKkoH HHEPIUU.
BzaumopeicTBue Ten Kak npuIrMHa
W3MEHEHUSI CKOPOCTH JIBHXKEHUS TN

bubmuoreka [{OK
https://m.edsoo.ru/ff0a0c10

16

IInotHOCTE BemiecTBa. Pacuer
MaccChbl ¥ 00BbEMA TeJIa 110 €r0
UIOTHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTtopHast pabota
«Omnpenenenue MIOTHOCTU TBEPIOTO
Tena

18

Penrenue 3agad no reme
"ITimoTHOCTH BemecTna'

but6mmoreka [IOK
https://m.edsoo.ru/ff0al23c



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

Cuna xak XxapakTepuCTHKa

19 B3auMoaercTBusa Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTtophas pabota «3yyeHue
20 3aBUCHUMOCTH PACTSKCHUS
(medopmaruu) Npy>kUHBI OT
IIPUJIOKEHHOHN CUIIBD»
21 SIBnenue tarorenus. Cuia TSHKECTH
CBs13b M€ CHIION ec
22 MaB(;:I(:(I;I;4 T:;Iingcj:I Tgn?)lliﬂ;g;:le Bubmorexa LIOK
e ) " https://m.edsoo.ru/ff0al778
3amad 1mo reme "Cuia TsKecTH
5 | T b e BuGorera LOK
p p https://m.edsoo.ru/ff0a1502
[JIAHET
bubmmoteka IIOK
24 Msmeperue cunt. lunamomerp https://m.edsoo.ru/ff0al8cc
bu6nunorexa LIOK
25 Bec Tena. HesecoMocts https://m.edsoo.ru/ff0a1778
2 ngmgigennzixognn, HaIpPaBIEHHBIX Bubmiorexa [IOK
P JIHOH TIp ) https://m.edsoo.ru/ff0ala70
ABHOJICHCTBYFOIIIAST CHJT
o7 Pemenue 3agad mo reme
"PaBHonelicTBytOMmast cui"
| poome o o Bumorra LOK
P PHpOA https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlabopaTtopnas pabota «3yuenune
29| cxommenms or cst santerm bumorera LIOK
A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIIIXCS
MTOBEPXHOCTEN
30 Pemienue 3a1a4 Ha onpeneneHue



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

PaBHOAECHCTBYIOIIEN CHIIbI

Pentenue 3amau no tremaM: «Bec
Tenay, «['padpuueckoe nzodbpaxeHme

bubnunoreka LIOK

31 cuiy, «Cumsl», https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIONIAS CUID»
KonTposabHas padora no remam:
«MexaHU4eCcKOoe JIBHIKCHHECY,
32 «Macca, IIJI0THOCTh Y, «Bec Temay,
«I'paduueckoe m3o0paskeHUe CHII»,
«Cunb»
33 Jasnenue. CriocoObl yMEHbILICHUS U bubnuoreka [{OK
YBEJIMUYCHUS IABJICHHSI https://m.edsoo.ru/ff0a20a6
| Lo S B LOK
’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
I "
35 | tenawm, xcoctat i rasav bumorera LIOK
’ ' https://m.edsoo.ru/ff0a25b0
3akon [lackans
36 | ssssmasos neliorament cunes Bumorera LIOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3anau o teme «JlaBnenue bubnuoreka [IOK
B JKHUIKOCTH U Tra3e. 3akoH ITackaisy» https://m.edsoo.ru/ff0a2826
bubnunorexa LIOK
3 Coobmaromuecs cocyasl https://m.edsoo.ru/ff0a2970
39 r . but6mmorekxa [IOK
WAPABIHACCKUH HPecC https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [TopiiaeBoit
SKUJKOCTHBIM HAcoC
Atmocdepa 3emutn. HpI/I‘II/IEIBI Butmorexa LIOK
41 CYyILLIECTBOBAHUS BO3YILHON

0005104KH 3eMiIi. 3aBUCUMOCTD

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

aTMoc(hepHOTro TaBIECHUS OT BHICOTHI
HaJl ypPOBHEM MOPS

42 Bec Bo3ayxa. ATmochepHoe bubmuorexa [JOK
JIaBIICHUC https://m.edsoo.ru/ff0a2b5a
43 N3mepenne arMmochepHOTro bubmmoreka [JOK
nasienusi. OnsiT Toppuyesin https://m.edsoo.ru/ff0a2da8
44 3221;221;4; ZTTBBifsi)(;i?;EHOFOOBHeM bubmmorexa [IOK
A A YP https://m.edsoo.ru/ff0a2fc4
MOPsI
45 bapometp-anepoua. AtmochepHoe bubnnoreka [JOK
JIABIICHHE HA PA3IHMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau no reme
46 n n
ATMocdepHoe 1aBreHue
g | e B 10K
A Py ' https://m.edsoo.ru/ff0a3276
pXHMMeI0Ba CUIIa
JlaGoparopHas pabora
48 «OmnpeneneHne BbITAJIKUBAIOLIEH bu6nmorexa LIOK
CHUIBI, ICUCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)»
JlaGopatopHas paboTa 1o Teme
R B 10K
Ao https://m.edsoo.ru/ff0a3514
MOTPYKECHHOU B )KHJIKOCTh YaCTH
Tena»
but6mmorekxa [IOK
50 Mnapanue Ten https://m.edsoo.ru/ff0a3a96
JlaGoparophas pabora
"KoHcTpyHnpoBaHue apeoMeTpa uiu
o1 KOHCTPYMPOBAHUE JIOAKH U

OTpenieNicHue €€
rpy30n01bEMHOCTH"



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amad mo Temam:
«IInaBanue cynos.
BosnyxonnaBanuey, «/laBienue
TBEPJIbIX TEJ, )KUJIKOCTEH U Ta30B»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3654

53

Mexanuyeckasi paboTa

bubnmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MorHocTs. EquHUIBI MOIITHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3f82

55

Vpok-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOM IIPU
noabéMe 1o Jjectuune"

56

[Ipocthie MexaHn3MBbl. Phryar.
PaBHOBecue cui Ha peryare

57

KonTponbhas paboTa 1o teme
«/laBneHue TBEpABIX TEI,
AKHUJIKOCTEH U ra3oB /
Bcepoccuiickas npoBepoyHas
pabora

58

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TeMe «JlaBieHue
TBEPJIBIX TEJ, KUIAKOCTEH 1 ra3oBy /
Bcepoccuiickas npoBepoyHas
pabora

bubnuoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Prryaru B TeXHUKE, OBITY U IPUPOJIE.

JlaGopaTtopHnast pabota
«HccnenoBanue ycnoBumn
paBHOBECHS pbIyara

0.5

but6mmorexa [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3a1a4 o reMe «Y CIOBUA
paBHOBECHSI pblyara

bubmuoreka [{OK
https://m.edsoo.ru/ff0a48a6

61

Koad dunment monesnoro neiicTpust
Mexanu3ma. Jlaboparopnas pabora
«M3mepenne KI1J[ HakiioHHOMN
TJIOCKOCTH

0.5



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

62

Pemenne 3agau no reme "Padora,
MomHocTh, KITJT"

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

63

MexaHuueckas SHeprusl.
Kunernueckas 1 noTeHIMaNbHas
SHEprus

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPruu

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

VYPpOK-3KCIIEpUMEHT IO TeEME
"DKCIepUMEHTAIbHOE ONPECICHUE
M3MEHEHHUS KUHETUYECKOU U
MOTEHIIMATBLHON SHEPTUH MPU
CKaThIBaHUH TeJIa 10 HAKIOHHOM
IJI0CKOCTH"

66

KonTponbHas pabora no reme
«PaboTta 1 MOLTHOCTb. DHEPrUs»

67

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MeXxaHUUecKoe
nBKeHue"

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

68

PesepsHslii ypok. Pabora c
TekcTamu 1o Teme "Pabora.
MormHocTh. DHeprus"

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

68

12



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

8 KUIACC

KoanuecTBo yacoB

JIeKTPOHHBbIE IU(PPOBBIE

Ne Jlara
/i Tema ypoka Beero Kontpoabubie | IlpakTuueckue A— o0pa3zoBaTejbHbIE
padoTbI padoThbI pecypcsl

OCHOBHBIE MOJIOKEHUS

1 MOJIEKYJIIPHO-KUHETHYECKOMN 1 bubmmoreka [JOK
TEOPHH U MX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJTBEPIKICHUS

2 Macca u pazMep aTOMOB M MOJIEKYJ 1
Mopenu TBEpIOTO, HKHUJKOTO 1 Bubnmorexa [IOK

3 ras000pasHoro cocToANui 1 https://m.edsoo.ru/ff0a540e
BELIECTBA — '
OOBsicHEeHHE CBOMCTB TBEPAOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSIHMI BEIIeCTBa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TeOpuu

5 Kpucrannuueckue u amopdHble 1 bubmuoreka [IOK
Tema https://m.edsoo.ru/ff0a5800

5 CMauuBaHue U KalUJUIIPHOCTb. 1 bubmmnoreka HOK
[ToBepXHOCTHOE HATSIKEHHE https://m.edsoo.ru/ff0a5530

bubnunorexa LIOK

7 TennoBoe paclIUpeHue U CKaTue 1 https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEeMIIEpaTyphbl

8 CO CKOPOCTBIO TEIIOBOTO JIBUKCHHS 1
YaCTHI]

9 Buyrpennss sueprusi. CriocoObl 1 bu6muoreka [JOK
U3MCHEHHsI BHYTPEHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60

but6mmoreka [IOK
10 Bung! enonepenatu 1 https://m.eds00.ru/ff0a6412
11 VYpoxk-koHpepennus "lIpakTrueckoe 1 1 bubmuoteka [IOK



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

HUCIOJIL30BAaHHUE TCIIJIOBBIX CBOUCTB
BEILIECTB U MAaTEPHUAJIOB B LIEIAX
sHEeprocoepexeHus "

https://m.edsoo.ru/ff0a65c0

KomnuectBo TemioTel. Y aeabHas

bubnunorexa LIOK

12 TETJIOEMKOCTb https://m.edsoo.ru/ff0a6976
5| e s s Bumorera 10K
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTopHnas pabota
14 "UccneqoBaHue ABICHUA bu6nmorexa LIOK
TEIII000MEHa PU CMEIIMBAaHHH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U ropsiyeit BobI"
Pacuer konngecTBa TEIIOTHI,
15 HEO0OXOIMMOTO sl HarPEBAHUS
TeJa ¥ BBIICISIEMOTO UM TIPH
OXJIKICHUU
JlaGopaTopnas pabora
16 "OnplgnenEHHe I})IﬂenLHoﬁ bubnnorexa [JOK
" https://m.edsoo.ru/ff0aébb0
TEIJIOEMKOCTH BEIISCTBA
17 DHeprus TOIUINBA. Y AeIbHAs bubnnorexa [JOK
TEIJIOTa CrOpaHHUs https://m.edsoo.ru/ff0a7b5a
IInaBneHue u OTBEpCBaHUE
18 KPUCTAJUTMYECKUX IT)feln. VYaennHas bubmorexa LIOK
https://m.edsoo.ru/ff0a71d?2
TEII0TA IJIaBJICHUS
19 PS?IBEZZiEii; g;zi?ll{oﬁ TEIUIOTHI Bubmuorexa LIOK
" https://m.edsoo.ru/ff0a72fe
IIJIABJICHUS JIbJ1a
20 [TapooOpa3zoBaHue 1 KOHAECHCAIHUS. bu6muoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y aenbHas Temiora Bubnmorexa [IOK
21 napooOpa3oBaHUs M KOHACHCAIIIH.

3aBUCHUMOCTb TEMIIEPATYPHI

https://m.edsoo.ru/ff0a786¢



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

KHIICHUS OT aTMOoc(hepHOTro
JIaBJICHHS

22

Bnaxnocts Bo3yxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCUTEJIbHOW BIAXKHOCTH

BO3/IyXa"

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

23

Pemenue 3amay Ha onpenesieHue
BII&YKHOCTH BO3/yXa

24

[TpuHIUIIBI paOOTHI TETIIOBBIX
neurateneii . [lapoBas TypOuHa.
JIBUraTens BHyTPEHHETO CrOpaHus

25

KIIJI TenmoBoro gBurarers.
TermnoBele ABUTATEIIN U 3aIIUTA
OKpYKaroIIEeH cpebl

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

26

3akoH COXPAHCHUSA U ITPEBPAILLICHU A
SHCPTHU B TCIJIOBBIX IMPOLECCax

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
o TeMe ""TennoBbIe SIBICHUS.
M3menenue arperaTHbIX COCTOSIHUM
BemecTBa"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHnas pabora no reme
"TemuioBele siBiIeHUs. M3MeHeHne
arperaTHbIX COCTOSTHUM BelecTBa"

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

29

3HCKTpH3aHI/ISI TECII. I[Ba poaa
OJICKTPUYCCKUX 3apsA10B

30

Ypok-uccnenoBanue
"DekTpHU3anys TeJl HHIYKIHEH 1
IIPU COIPUKOCHOBEHUU"

31

B3aumoneiicTBre 3apsKEHHBIX TEJL.
3axoH Kynona

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

32

DJIEKTPUYECKOE TOJIE.
HanpsikeHHOCTD 3IeKTPHYECKOro

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a



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

nosist. [ IpyHiun cyneprno3unuun
JNEKTPUYECKUX MOJIEH

Hocurenn QJICKTPUYCCKUX 3apsA10B.

33 OneMeHTapHbIi 3apsaa. CTpoeHue
aToMa

34 [IpoBOHUKY U TUAJICKTPUKHU. 3aKOH bu6nmoreka [IOK
COXPaHECHHMS DIIEKTPHUYCCKOTO 3apsa https://m.edsoo.ru/ff0a8ef6

35 Pewenne 3a1au Ha npuMeHeHue Bbu6mmoteka [JOK
CBOMCTB DIIEKTPHUYCCKHUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKHUIA TOK, YCIIOBHUS €T
cyuiectBoBanus. ICTOUHMKH

36 ANEKTPUYECKOTO TOKA bubnnorexa [JOK
Hcemounuk anekmpuueckoil https://m.edsoo.ru/ff0a95a4
anepeuu ona Camapckoit obracmu,

Bonscckan I'DC umenu Jlenuna
37 JIeCTBHSA 2IEKTPUYECKOTO TOKA bubnuorexa LIOK
https://m.edsoo.ru/ff0a96b2
Vpoxk-uccnenosanue "/lelicteue

38 AIEKTPUUECKOTO TOJIs Ha 1
MIPOBOJIHUKH U TUDJIEKTPUKH"

39 DJIIEKTPUUYECKHI TOK B METaIJIaX, bubnnoreka [JOK
JKHJIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYEeCcKas 1enb U €€
COCTaBHBIC YaCTH
Cuna toka. JlabopaTopHas paboTa

41 "Uzmepenue u peP;ynplIDpOBaEme 0.5 bubmorexa TTOK

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

42 Bonsr™etp. JlabopaTtopHas pabota 05 bubnuotexa [JOK
"M3MepeHune U perympoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpsoKkeHus"

43 ConpoTHBICHUE MPOBOTHUKA. bubmuoteka [IOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

VY nenpHO€E CONPOTUBIICHUE
BEILIECTBA

https://m.edsoo.ru/ff0aa738

JlabopaTtopnast pabota
"3aBUCUMOCTD JIEKTPUYECKOTO

bubnunoreka LIOK

44 COIIPOTHUBJICHHUS IIPOBOJHUKA OT €T0
P POBOI https://m.edsoo.ru/ff0aa738
JUTMHBI, TJIOIIAAH [TOIEPEYHOr0
ce4eHus U mMatepuana”
o | o B LOK
p ' . https://m.edsoo.ru/ff0aad4a
ydacTKa [enu
JlabopaTtopHnast pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKa I/IH €ro 4epe3 pe3ucTop, oT bubmorexa LOK
> AV pe3 b P, https://m.edsoo.ru/ff0aa04e
COIPOTHBIICHUS PEIUCTOPA U
HanpspKeHus Ha pesucrope”
47 [TocnenoBarenbHOE U MapaIEIbHOE
COETMHEHUS IPOBOIHUKOB
JlaGopatopHas pabota "I[IpoBepka
MPaBUIIA CIIOAKEHUS HAITPSKECHUI bubmuoreka [IOK
48 )
NIPU TIOCJIEIOBATEIIEHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopnast padota "IIpoBepka
MpaBuJIa AJIs CUIIBI TOKA TIPH bubnmnoreka [JOK
49 .
napauIeIbHOM COSMHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopos”
P
o | Tomemennen e B LOK
JVIA P https://m.edso0.ru/ff0aaf8a
COCTMHEHUS TIPOBOHUKOB
Pa6ota u MomHOCTh
51 BHGKTpI/I‘IeCKI(])lFO TOKa. 3aKOH bubmmorexa LIOK
' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
59 JlaGoparopnas pabora bu6muoteka [JOK

"Onpenenenne pabOTHl U MOIITHOCTH

https://m.edsoo.ru/ff0ab3e0
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AIEKTPUUECKOTO TOKa"

DNIEKTPUUYECKHE LIETTH U
HOTPEOUTEITH DIIEKTPUIECKOIM

bubnunoreka LIOK

53
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
54 ITocTostHHBIE MATHUTHI, X
B3aNMOJEUCTBUE
55 VYpoxk-uccnenopanue "M3yuenue 1 bubmmoreka [JOK
10J1€H ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nosie. MaroutHoe mmoJje
56 3eMJIM ¥ €ro 3Ha4YC€HUE ISl )KU3HU Bubmuorexa LIOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka Kk KOHTPOJIBHOM padboTe
0 TeMe "DIEeKTPUUECKHE 3apsIIbl.
57 3apsKeHHBIC TeJI1)a 1 UX o bubmorexa LIOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoercTBUA. [TocTOAHHBIH
ANEKTPUIECKUIN TOK"
KonTponbHas pabota no reme
"DnexkTpudecKkue 3apsabl.
3apsiKeHHbBIE TEIa U UX
58 BssnMoz[eﬁCTBHﬂ [TocTrossHHBIM bubmorexa LIOK
. . https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUM TOK" /
Bcepoccuiickas npoBepoyHas
pabora
PesepsHslit ypok. Pabora ¢
TekcTaMu 1o Teme "TlocTosHHbBIN
59 SIIEKTPUIECKUI TOK" / Bubmuorexa IOK
PHHC https://m.edsoo.ru/ff0acdc6
Bcepoccuiickast mpoBepovHas
pabota
OmnpIT OpcTena. MarHuTHOE I0JIE
60 3J1eKTpI/IEeCI£ro TOKa MarHutHoe buGnuorexa LIOK
https://m.edsoo.ru/ff0acld2
MOJIe KaTyIIKA C TOKOM
61 [IpumeHeHue 3JIeKTPOMarHuToB B 0.5 bubmuotexa [LIOK



https://m.edsoo.ru/ff0ab660
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texHuke. Jlaboparopuas pabora
"U3y4eHue 1eiCTBUSI MarHUTHOTO
MOJIsI HA IPOBOJHMK C TOKOM"

https://m.edsoo.ru/ff0ac74a

62

DJEeKTPOIBUTATENb TOCTOSHHOTO
Toka. Mcrions3oBanue
3JIEKTPOJBUTATENIEH B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHCcTpynpoBaHue U U3y4eHue
paboTHI AJIEKTpOABUTATENS "

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

63

Omnbitel @apazes. 3akoH
AJIIEKTPOMATrHUTHON UHTYKIIUH.
[IpaBuino Jlenna

64

Onekrporenepatop. CriocoObl
IIOJIY4EHUS DIEKTPUIECKOMN
SHEPruu. DIEKTPOCTAHLINN Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEprun

65

[ToaroroBka K KOHTPOJIBHON paboTe
1o TeMe "DIeKTpUIecKHe u
Mar"HuTHbIE ABJICHUS"

66

KonTponbHas padbora no teme
"DNIeKTpUUECKNE U MATHUTHBIE
SIBJICHUS "

bubmnoreka IIOK
https://m.edsoo.ru/ff0acb14

67

PesepBublit ypok. Pabora ¢
TekcTaMu 1o TeMe "TermIoBnie
SIBIICHUS"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acc5e

68

PesepsHslit ypok. Pabora ¢
TeKcTaMH 1o TeMe "MarautHeie
SIBIICHUS"

OBIIEE KOJIMYECTBO HACOB I10
[TPOIT'PAMME

68

14.5
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9 KUIACC

KoanuecTBo yacoB

JIeKTPOHHBbIE IU(PPOBBIE

N Tema ypoka Kout I Hara 00
. Beero POJIbHBIE T — pa3oBaTe/ibHbIC
padoTbI padoThbI pecypcsl

MexaHnyeckoe JBUKEHHUE.

1 MarepunanbHas To4ka 1

5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubnuoreka [{OK
MEXaHUYECKOTO JBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIPAMOTIMHENHOE 1 Bbu6moteka [JOK
JBIDKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE

4 nBxkeHue. CpeiHsisi © MTHOBEHHAs 1
CKOpPOCTb

5 IIpssMOoNnMHENHOE PAaBHOYCKOPEHHOE 1 bubmuoteka [IOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOT'O IBUKCHHSL. 1
I'padux ckopoctu
JlaGoparopHas pabora

7 "OnpezeneHne yCKOpEeHus Tena mpu 1 1 bubmuoreka [IOK
PaBHOYCKOPEHHOM JIBH)KEHHH TI0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM IUIOCKOCTH"

8 CoboaHoe najenue Tei. OnbIThI 1
[Namanes
PaBHOMEpHOE IBUYXKEHUE 110

9 oKkpyxHocTH. llepron u yactora 1 bu6muoreka [IOK
oOpamienus. JInneitHast 1 yrionas https://m.edsoo.ru/ff0ael176
CKOpPOCTH

10 LlenTpOoCTpEMUTENIBLHOE YCKOPEHUE 1
ITepsbsiii 3akoH HeroToHa. BekTop bubnuotexa [JOK

1 CUJIBI 1 https://m.edsoo.ru/ff0ae612
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Bropoii 3akon HeroTona.

bubnunoreka LIOK

12 PaBHoeiicTBYyIOIIAs CHITa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmuorexa [IOK
Cynepro3uuus CHi https://m.edsoo.ru/ff0ae982
14 Pewienne 3a1a4 Ha IpUMEHEHHE Bu6mmoteka [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ffO0aeb6c
bub6nmoreka [IOK
15 Cuna ynpyrocru. 3akon I'yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3amau o Teme «Cuita
YIOPYTOCTHY
17 fgiogaTe?II:;?;if:TTI?OCTH bubsmorexa LIOK
pex https://m.edsoo.ru/ff0aee28
IPY>KUHBD)
bubnuoreka [IOK
18 Cuna Tpenns https://m.edso0.ru/ff0af738
19 Pemenne 3ama4d mo Teme «Crita bubmmoteka IIOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 ngogazigﬁiz i?)g&))T(gH HEHTa bubmmorexa [TOK
penl " H https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJTBKCHHUS
P n
p | Do e e e B 10K
a. YHPYTOCTH. https://m.edsoo.ru/ff0afb8e
TPEHHUS
22| taroremun,Yexopenme cnoSomiors Bubmorexa LIOK
’ p A https://m.edsoo.ru/ff0af044
naieHus
VYpok-koHpepenus "J[Buxenue Ten
23 BOKPYT IPaBUTAILIMOHHOTO LIEHTpa
(Conmueunas cuctema). ['amaktuku"
Pemenue 3agau mo reme "Cuia BuGmorexa LIOK
24 TSXKECTU U 3aKOH BCEMUPHOTO

TATOTECHUS"

https://m.edsoo.ru/ff0af5f8
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[IepBas kocMu4ecKast CKOPOCTb.

bubnunoreka LIOK

25 HeBecoMocTh 1 Tieperpy3ku https://m.edsoo.ru/ff0af33c

PaBHOBeCHE MaTepUAIbLHON TOYKH.

AGComI0THO TBEPAOE TEIO.

26 PaBHoBecue TBégnﬂoro TeJa ¢ bubsmorexa [IOK
. https://m.edsoo.ru/ffOafe36

3aKpeIUIEHHON  OChIO BpAIllCHHUS.

MowmenT cunsl. LienTp TsxecTn

PaBHOBeCHE MaTepUAIIbHON TOYKH.

AOGCom0THO TBEPAOE TEIO.

27 PaBHoBecue TBEpAOTO TENA C
3aKPEIUIEHHON  OChIO BpaIICHUSI.
MowmeHT cuibl. LleHTp TsKecTH

08 Pemenne 3amay mo reme "MoOMEHT bu6nunorexa LIOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOH padboTe

29 o ?eMe "MexaHqur():Koe I[BI/IE(CHI/IG. bubmorexa LIOK
B o " https://m.edsoo.ru/ff0b0408

3aMMOJIEUCTBUE TEll

0 | Sambomaas oo e Bumorera LOK
B N " ’ https://m.edsoo.ru/ffOb06ec

3aMMOJICUCTBHE TEI
Nmiynsce Tena. UMmyiibe CUibL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubmuoreka [IOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aHMOJICHCTBHE

30 Pemienne 3amad mo TeMe "3akoH bubnunorexa LIOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c
VYpok-koHdpepenuus "PeakTuBHOE
JBUKEHHUE B NIPUPOJE U TEXHUKE"

33 Camapa kocmuueckas.
npeonpuamusa PKI] «Ilpozpeccy,

CHHy
34 Mexanundeckas paboTa U MOIITHOCTb bubmorexa LIOK

https://m.edsoo.ru/ffOb0a84
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PaboTa cuibl TSHKECTH, CHIIBI

bubnunoreka LIOK

3 YIPYTrOCTH M CHIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopnas pabota
36 «Omnpenenenue pabOTHI CUITBI TPEHUS
IIPY PAaBHOMEPHOM JIBUXKCHHH TEJIa
110 TOPU3OHTAILHOM MOBEPXHOCTH
37 CBs13b DHEPTUU U PAOOTHL
[ToreHunaneHas sHEprus
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KUHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHUs SHEPTUH B
39 MEXaHUKe
40 JlaboparopHas pabota «/3yueHue bubnnorexa [JOK
3aKOHA COXPAHECHUS SHEPTUH» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBHKEHUE B €T0 bubmmoteka IIOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
3aryxaromiue KoneoaHus.
42 anz);mﬂgimme KoJieOaHusl. Bubmiorexa LIOK
P https://m.edsoo.ru/ff0b20f0
€30HaHC
43 MareMaTH4ecKuil U NpyKUHHBINA
MasiTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTb
44 mfpnona Ko;e6aHm71 OT ECTKOCTHU bubmmorexa TIOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl TPYy3a»
45 [IpeBpaiieHue YHEPrUn Ipu
MEXaHHUYECKUX KOJIeOaHMIX
JlaboparopHas padora
46 <<O?I(1))12ﬂe?IIZHHeF:Ja6<;0TH U TIeproza bubmorexa TTOK
N https://m.edsoo.ru/ff0blaec
KoJie0aHu PY>KMHHOTO MasiTHUKA»
JlaboparopHnas pabota «IIpoBepka } Bumiorexa LIOK
47 HE3aBHCHUMOCTH TIepro/ia KoaebaHui

I'py3a, IOABCUHICHHOTO K HUTH, OT

https://m.edsoo.ru/ff0b197a
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Macchl rpy3a»

48

Mexaunueckue BoinHbl. CBOKWCTBA
MexaHu4yecKux BoJiH. [IpononbsHbIie 1
MOTIEPEYHBIE BOJIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHius "MexaHn4ecKue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuyeckue BOJHBI"

50

3Byk. PacnipocTpanenue u
OTpaKEHHE 3BYKa

51

VYpok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
qaCcTOTHI"

52

I'pOMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepenuus "YapTpa3Byk U
UH(Pa3BYK B IPUPOJE U TEXHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJIBHON paboTe
110 TeMe "3aKOHBI COXPAHEHHS.
Mexanudeckue Koyie0annus 1 BOJIHbI"

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbHas pabota no reme
"3aKOHBI COXPaHEHUS.
Mexanuueckue kojaeOaHust U BOJIHBI"

56

SJ'ICKTpOMaFHI/ITHOC ITOJIC.
SJ'ICKTpOMaF HUTHBIC BOJIHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2abe

57

CsoiicTBa QJICKTPOMArHUTHBIX BOJIH

58

Ypok-konpepenrus "Ikana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBaHue 31€KTPOMAarHUTHBIX
BOJIH JIJI1 COTOBOI CBA3U"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenopanue "M3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIbI0 MOOMIBHOTO TenedoHa"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6c
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60

Pemenue 3amay Ha onpenesieHue
YacTOThI U JJIMHBI
AIEKTPOMATHUTHOMN BOJIHBI

61

DneKTpOMarHuTHas IpUpoja CBeTa.
Cxopoctb cBeta. BonHoBbie
CBOIICTBA CBETa

bubnunorexa LIOK
https://m.edsoo.ru/ffOb31d0

62

Uctounuku ceera. [Ipsimonuuerinoe
pacrpocTpaHeHHUEe CBeTa. 3aTMEHUS
Connua u JlyHsl

bubnunoreka LIOK
https://m.edsoo.ru/ffO0b3658

63

3aKOH OTpa)KeHUs CBETa. 3epKala.
Pemenue 3aga4u Ha npUMEHEHUE
3aKOHA OTPAKCHHSI CBETa

bubnunoreka LIOK
https://m.edsoo.ru/ffOb38c4

64

[Ipenomnenue cBeta. 3aKoH
NPEJIOMIICHUS CBETa

bubnunoreka LIOK
https://m.edsoo.ru/ffOb3aea

65

ITosmmHOE BHYTpEHHEE OTPAKEHUE
cBera. Mcnonb3oBanne NOJHOTO
BHYTPEHHETO OTPAXKEHUSA B
ONTHYECKUX CBETOBOJIAX

bubnuoreka [{OK
https://m.edsoo.ru/ffOb3c5c

66

JlaGoparophas pabora
"HccnenoBaHue 3aBUCMMOCTH yIiia
IPEJIOMIIEHHUS] CBETOBOIO JIyda OT
yrja najeHus Ha rpaHule "Bo3ayX-

CTCKJIO

67

VYpoxk-koHpepeHus
"cnonn30BaHUE TOJTHOTO
BHYTPEHHETO OTPaKEHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBs3B"

68

JInnsel. OnTnyeckast cuiia JUH3bI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb3f2c

69

[MocTpoenue n300pa>keHmii B IMH3aX

but6mmoreka [IOK
https://m.edsoo.ru/ff0b444a
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JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO

bubnunoreka LIOK

70 PacCTOSIHUS U OITHYECKOM CHITBI https://m.edsoo.ru/ff0b4206
cobuparoiiei TuH3b1"

7 Ypok-koHpepenius "OnTuyeckue bubmuorexa [IOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

7 I'na3 kak onTuyeckasi cucrema. bubnuorexa [IOK
3peHne https://m.edsoo.ru/ff0b4684

73 Ypok-kondepenus "JlepexTs
3penus. Kak coxpanuts 3penue"

Paznoxxenne 6eoro cBera B CIeKTp.

74 OmneiTel HetoToHa. CiiokeHne bubmuoreka [{OK
CIEKTPAIbHBIX IIBETOB. Jlucrnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
JlabopaTtopHas pabota "OMbITHI 11O

| DnommeSerore s ey B 10K

https://m.edsoo.ru/ff0cOe2a
Ipy UX HAOIIOACHUU Yepes
[BETOBbIE (GUIBTPHI"
Ypok-npaktukym "BonaHoBbIE

76 CBOICTBa cBeTa: AuCIepCcus,
uHTepdepeHims u gudpaxus"

77 OmnsiThl Pe3epdopaa u niaanerapHas bubmuorexa [IOK
MOJIeTTh aToMa https://m.edsoo.ru/ff0c12a8

78 IToctrynatel bopa. Monenb atoma
bopa
Hcmyckanue u morjonieHne cBeTa

79 aT((:)l\Z](fM. KBeaHTL?. H(;II:eeﬁqzleTiI: buGnuorexa LIOK

https://m.edsoo.ru/ff0c144c
CHEKTPBI

80 Ypok-npaktukyM "Habmronenue bubnuotexa [JOK
CIIEKTPOB MCIyCKaHHs" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUILI Bbubnunoreka [IOK
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https://m.edsoo.ru/ff0c1672

82 Crtpoenue aToMHOTO s1J1pa. bubmmoreka [JOK
HyknonHnas mozenb https://m.edsoo.ru/ff0c18ac

83 PanroakTuBHBIE IPEBPAILICHUS. bubmuorexa [IOK
N3otorsl https://m.edsoo.ru/ffOclal4

84 Pemenwne 3amad no teme: bubnuorexa [{OK
"PainoaKTUBHBIC TIPEBpaIeHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacmnana
YpoK-KoHpepeH bubnuoreka [{OK

86 PaMoakTHBHbIE M3 Ty CHM },3, https://m.edsoo.ru/ff0c2126
MPUPOJIE, MEIUIIMHE, TEXHUKE
SnepHbie peakuuu. 3aKOHbI

87 COXpaHEHHUS 3apsAI0BOTO U BH6H_HOTeKa HOK
MACCOBOLO HCeI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBsI3U aTOMHBIX SITIEP. bubmuoreka [JOK
CBs3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenne 3anau no teme "SAnepusie
peaxyn”

90 Peakuuu cunTesa u neneHus saep. bubmmoteka IIOK
Hcrounuku sueprun CoiHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpoxk-konpepennus "Anepuas

01 sHepreTuka. JlencTeus
pPaIMOaKTUBHBIX U3ITYYCHHH Ha
JKUBBIE OPTaHU3MbI"

[ToaroroBka Kk KOHTPOIBHOU paboTe

9 1o TeMe "DIeKTPOMArHUTHOE MOJIE. bubnuotexa [JOK
DJIEKTPOMarHUTHBIC BOJIHBI. https://m.edsoo.ru/ff0c223e
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ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMbI OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

7 KJIACC

Kon
MPoBePSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

11

HCII0JIb30BATh U3YYCHHBIC ITIOHATHA

1.2

pas3iinyaTth ABJICHHUSA 110 OIMMCAHHMIO HMX XapaKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/IIIeCKOG SABJICHUC

13

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHHH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOJE,
MIPHU 3TOM TIEPEBOJUTH MPAKTHUECKYIO 337a4y B y4eOHYIO, BBIICIATH
CYIIECTBEHHbIC CBOMCTBA (MpU3HAKN) (PU3HUECKUX SBIECHUN

14

ONMCHIBATh H3Y4YEHHbIE CBOHCTBA Tel M (U3MUECKHE SIBICHMS,
UCHONb3ysd (U3MYECKHE BEIMYMHBI, IPU OINUCAHUU HPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YEMbIX BEJIHYMH, WX
0003HAYECHMSI M €IMHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME  JIaHHYIO  (PU3MUYECKYI0 BEIMYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOMTh TIpaUKM  HU3YyYEHHBIX  3aBHCHUMOCTEHN
(bU3NYECKUX BETUYUH

15

XapaKTepu30BaTh CBOICTBa Tel, (PU3MUECKUE SIBIICHUS U IPOILIECCHI,
HCIIONB3Yysl W3YYEHHBbIE 3aKOHBI, NP 3TOM JaBaTh CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M 3allUChIBaTh €ro MaTeMaTHYecKoe
BBIPAKEHUE

1.6

OOBACHATH (U3NYECKUE SIBICHUS, MPOLECCHl U CBOMICTBAa T€l, B TOM
4yucllie W B KOHTEKCTE CUTyallUd NPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh INPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe M3 1 — 2 Jjormyeckux maroB ¢ omopod Ha 1 — 2
M3Y4YEHHBIX CBOMCTBA (PU3NYECKUX ABJICHUH, PU3NUECKUX 3aKOHA WIH
3aKOHOMEPHOCTHU

1.7

pemarb pacu€THble 3aa4u B 1 — 2 AEHCTBHS, UCHOJIB3YS 3aKOHBI U
(hopmybl, CBsA3BIBarONME (PU3NUECKHIE BETUIMHBL: HA OCHOBE aHAIM3a
YCIOBUSA 3aJayd 3alMChIBaTh KPATKOE YCIOBHUE, IOACTAaBIATH
¢bu3nyueckre BeIUYUHBI B POPMYJIIBI M MPOBOJUTH PAcu€Thl, HAXOAUTH
CIpaBOYHBIE JIaHHBIE, HEOOXOUMBIE JUIS PEeleHHs 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTh OTYyYeHHON (PU3UUYECKOM BETNYMHBI

18

pacrno3HaBaTh NPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIA
(u3MYeCKUX METOAOB, B OINHCAHUM HCCIEJOBaHUS  BBIICNSATH
poBepseMoOe  NpPEANojiokeHue  (TUmoTesy),  pa3ivyarb U
MHTEPIPETUPOBATh MOJYyYEHHBIH pe3ynbTaT, HAaXOIUTh OIIUOKUA B
XOJI€ OIBITA, JENATh BBIBOJBI 110 €r0 Pe3yJIbTaTamMm

1.9

MPOBOJIUTH OMBITHI TIO HAOMIOJCHUIO (QU3UYECKUX SIBICHUH WU
¢u3nyeckux  CBOMCTB  Tel:  (OpPMyIUpOBaTh  MPOBEPsieMbIe
NPEANONIOKEHUS,,  COOMpaTh  YCTAaHOBKY U3  IIPEIUIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBO/IBI




1.10

BBINOJIHATE TPSMbIE U3MEPEHUS C MCIOJb30BAaHMEM aHAJIOTOBBIX U
nuGpoBBIX MPUOOPOB, 3alMCHIBaTh MOKa3aHHUA HPUOOPOB C yUETOM
3aJJaHHOI a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUI

111

MPOBOJUTH  HMCCIENOBAHWE  3aBHUCUMOCTH  OJHOM  (U3HYECKOH
BEJIMYUHBI OT JPYyrol C HCIOJIb30BAHUEM IIPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4E€OHOIO MCCIIEIOBaHUA, COOMpPATh
YCTaHOBKY U BBIIOJIHATH U3MEPEHHUs], CIIENYs PEIIOKEHHOMY IIJIaHy,
(bukcupoBaTh pPE3yNbTaThl IOJYYECHHOH 3aBUCUMOCTH (PU3NYECKUX
BEJIMYUH B BUJIE MPEUIOKEHHBIX TaOIHI U TPAapUKOB, JIEJIaTh BHIBOIBI
110 pe3yJIbTaTaM MCCIEIOBAHUS

112

MPOBOJNTh KOCBEHHBIC W3MEPCHHs (DU3MYECKHX BEIWYHH, CICTYS
MIPEIJI0KEHHOM UHCTPYKIIMK: TP BBIMOJIHEHUH U3MEPEHU cOOUpaTh
AKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIUMCIISTH 3HAUYEHHUE HMCKOMOU
BEJTMYUHBI

1.13

cOONIO/IaTh TNpaBWJIa TEXHUKH OE€30MaCHOCTH TIpuU  paboTe ¢
1abopaTopHBIM 000pPyI0BAHUEM

1.14

yKa3plBaTh NPUHLUNBI  JEHCTBUS NPHUOOPOB U  TEXHUYECKHUX
YCTPOMCTB, XapaKTEpU30BaTh IMPUHLMUIBl JIEHCTBUSA H3YYCHHBIX
npuOOpPOB M TEXHHYECKHX YCTPOWCTB C IMOMOUIIBIO HMX ONHCaHUS,
UCHOJNb3ysd 3HAHUA O CBOMCTBaX (DU3MYECKUX SABICHUH H
He00XoaAUMble (GPU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOAMTH TNPUMEPHl (HAXOAWTh HMH(POpPMAIUMIO O MpUMEpax)
MPAKTUYECKOTO UCIOJIb30BaHUs (DU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM I OOecrieyeHus: Oe30MacHOCTH TMpU  OOpaIlleHUuH C
npudopaMu U TEXHUIECKUMH YCTPOUCTBAMU, COXPAHEHHSI 3I0POBBS U
COOJTIO/ICHHSI HOPM DKOJIOTHYECKOTO TTOBEJICHHSI B OKPYXKAFOIIEH cpene

1.16

OCYILIECTBIATh OTOOP MCTOYHHMKOB MH(pOpMaluu B cetu VHTepHET B
COOTBETCTBUM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUM W NMyTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHHMKOB
BBIIENIATE MH(POPMALMIO, KOTOpasl SBISETCd NPOTHMBOPEYMBON HIIU
MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BATh pu BBITNIOJTHEHUH y4eOHBIX 3a/laHui
Hay4YHONIONYJIIPHYIO  JIUTEpaTypy  (U3NYECKOTO  COJAEpKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl ceTtu VIHTepHeT, BIaaeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMATUU
13 OHOM 3HAKOBOI CHUCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpPMaIUN (HU3NIECKOTO
coJiep’KaHus, B TOM 4YMciie MyOJUYHO JIeNaTh KpaTKue COOOIIEHHUS O
pe3yabTaTax MPOEKTOB WIM Y4eOHBIX HCCIeNIOBaHUN, HpPU ITOM
IPAMOTHO HCIIOJIb30BaTh HM3YyYEHHBIM IOHATUHHBIN ammapaTr Kypca
(U3MKH, COMPOBOXK/IATH BHICTYIUICHHUE ITPE3eHTAIIEH

1.19

TP BBITIOJTHEHUH YUYEOHBIX MPOEKTOB U MCCIEIOBAHUN paCTIPEeNsTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUH C MOCTABICHHBIMH 3aJa4aMH,
CIIEUTh 32 BBHIMOJHEHHEM IUIaHAa JEHCTBUI, aJeKBaTHO OILIEHWBATH
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPANBATh
KOMMYHUKATUBHOE B3aUMO/ICHCTBHE, YUUTBIBast MHEHHE
OKPY>KaIOIIHX




8 KJIACC

Kon
NMpoBEPAIEMOro
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MIPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

11

HCIIOJIB30BATh ITOHATHUA

1.2

pasiiniaTth ABJICHHA 11O OIMMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘I€CKOC SABJICHUC

13

pacro3HaBaTh TPOSIBICHHE M3YyYCHHBIX (U3MUYECKUX SBICHUHA B
OKpY’KalollleM MHUpE, B TOM uuciie (pU3NYECKUe SBJICHUS B MPHUPOJE,
IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337ady B y4eOHYIO, BBIICIATH
CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PU3UIECCKUX SBICHUMA

14

OINUCHIBATh H3YyYCHHBIC CBOMCTBA Tl M (PU3MUYCCKUE SIBICHHS,
UCHOJb3ysd (U3MYCCKHE BEAMYUHBI, I[PU ONUCAHHH TPABHIBLHO
TPaKkTOBaTh  (U3UYECKMIA  CMBICT  HCIOJb3yEMbIX  BEIUYHH,
0003HAaYCHHS ¥ CAUHUIIBI (PU3UYCCKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIME  JaHHYIO (U3MYCCKYIO BCIHUYMHY C  JIPYTHMH
BEJIMYMHAMHU, CTPOUTh  TpadUKd  M3YYCHHBIX  3aBHCUMOCTEH
(U3HYECKUX BEIIMYUH

15

XapaKTepu30BaTh CBOMCTBA Tell, (U3WYECKHUE SBICHHUS M IPOLECCHI,
HCIOJIb3ysl H3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTh CIIOBECHYIO
(GOpMYyIHpPOBKY 3aKOHAa M  3allMCHIBATh €ro  MaTeMaTHYeCKoe
BBIpa)KCHUE

1.6

OOBACHATH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIEC U B
KOHTEKCTE CHUTYyallud MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHHUE U3 |
— 2 JIOTMYECKMX IIaroB ¢ MOMOIIbIO 1 — 2 H3yYeHHBIX CBOMCTBA
(bu3MUecKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTth pacyéTHble 3aAaud B 2 — 3 NENUCTBHS, UCIIONb3YS 3aKOHBI U
(dhopmynel, CBsA3BIBarONME (PU3NUECKHE BETUYMHBL: HA OCHOBE aHATU3a
YCIIOBHSI 33/1a4¥ 3alIUChIBaTh KPATKOE YCIOBUE, BBIABISITH HEJOCTATOK
JNaHHBIX JJI pelIeHHs 3aJayd, BbIOMpaThb 3aKOHbI U (HOPMYIIBI,
HeoOXonuMBbIe ISl €€ pelIeHHs], IPOBOJUTH PAcU€Thl U CPaBHUBATH
MOJY4YEeHHOE 3HAuYeHHE (PU3NYECKONM BETUYMHBI C HM3BECTHBIMU
JTAHHBIMH

18

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIA
(U3MYECKUX METOJIOB, UCIOJIb3YS OMMCAHNUE UCCIIEIOBAHUS, BBIIEIATh
MIPOBEPSIEMOE IIPEIIIOIIOKEHUE, OLICHUBATh IIPABUIBHOCTL IOPsIKa
MIPOBEACHUS UCCIIEIOBAHMS, JI€TaTh BBIBOIBI

1.9

MPOBOAUTh OMBITBI TO HAOMIOACHUIO (DU3MUECKUX SBICHUN WU
(bU3UYECKUX ~ CBOMCTB  Tel:  (OPMYIHPOBATH  IPOBEPSIEMBIC
MPENINONIOKEeHHUs, COOMpaTh  YCTAaHOBKY U3  MPENJI0KESHHOTO
000pyIOBaHUs, OMUCHIBATH X0/ OTBITa U (POPMYITUPOBATH BHIBOIBI

1.10

BBIMIOJIHATh TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
MprOOPOB U JATUYNKOB (PM3MUECKUX BEIHYWH, CPABHUBATH PE3YIIbTATHI
M3MEPEHUH ¢ YIETOM 3aTaHHOU a0COFOTHOM MOTPEITHOCTH

111

MPOBOJAUTH  HWCCIICIOBAaHUE  3aBUCUMOCTH  OJIHOM  (hU3HUECKOM
BEJIMYUHBI OT JAPYrOM C WCIOJb30BAHUEM TPSAMBIX HW3MEPEHHI:




IUIAaHUPOBATh HCCIEI0OBaHUE, COOMPATh YCTAaHOBKY U BBINOJHSTH
U3MEpEeHHs,  Cledys  MNpPeAJIOKEHHOMY  IUIaHy,  (DUKCHpPOBAThH
pe3yNbTaThl MOMYYEHHOM 3aBHCHUMOCTH B BUJE TaOMUIl U rpaduKoB,
JIEJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHUS

112

MPOBOAUTh  KOCBEHHbIE  HM3MEpPEHHs]  (PU3NYECKHMX  BEJIUYHH:
IJIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys TPEeMIOKEHHOM HHCTPYKIMU, M  BBIUUCIATH 3HAYCHUE
BEJTMYUHBI

1.13

coOimoiaTh  TIpaBWiia TEXHUKH 0O€30HacHOCTH Ipu  pabore ¢
1abopaTopHbIM 000pyIOBaHUEM

1.14

XapaKTepHU30BaTh MPHUHIMIIEI JEHCTBUS H3y4EHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX OIMUCAHUA, WCIIONIb3Ys
3HaHUS O CBOMCTBAX (M3MYECKUX SBICHHH W HEOOXOIMMBIC
¢bu3nvecKre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb IMMPOCTHIC TCXHUYCCKUC yCTpOﬁCTBa 1 U3MCPUTCIIbHBIC
npuOOpHI MO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJIATh CXEMbI
JJEKTPUYECKUX LENed C MOCIEAOBATENbHBIM M IapaJuICIbHBIM
COCAMHEHUEM  JJIEMEHTOB, pa3jiuyas yCIOBHbIE 0003HAuYEHUS
3JIEMEHTOB JIEKTPUYECKUX LIECTIEH

1.16

MPUBOJUTh TpPUMEPHl (HAXOAUTh HWHPOPMAIUIO O MpUMEpax)
MIPaKTUYECKOI0 UCIOJIb30BAHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HU i o0ecrieyeHHss O€30MaCHOCTH MpU  OOpalleHUuH ¢
npudOpaMH U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 3I0POBBS U
COOJIIOICHHSI HOPM PKOJIOTUYECKOTO MOBE/ICHUS B OKpY’Kalollel cpesie

1.17

OCYILIECTBIIATH MOUCK MHPOpPMAIMK (PU3HUECKOTO COAECPKAHUS B CETU
HNHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUW M IYTEM CpaBHEHUs
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLAEIATh HH(POPMALUIO, KOTOpas
SIBJIIETCS. IPOTUBOPEUMBOM UM MOXKET OBITh HEJJOCTOBEPHOI

1.18

WCIIOJIb30BAaTh IPU  BBHINOJHEHUM Y4YEOHBIX 3aJaHUM  HAYy4HO-
MOMYJSIPHYIO JINTEPaTypy (U3NYECKOrO COJEp:KaHus, CIpaBOYHbIE
MaTtepuanbl, pecypchl cetd MHTepHeTr; BiaaeTb npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeodpazoBaHusi MHGOPMAIIMKM U3 OJAHOM
3HAKOBOW CUCTEMBI B IPYTYIO

1.19

CO03/1aBaTh COOCTBEHHBIEC MUCHbMEHHBIE U KPATKUE YCTHBIE COOOIICHMS,
0000mmas uHGOpPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUINYECKOTO
COJICp)KaHUs, B TOM YHCIIC MYOJIMYHO TPEJICTABIATh PE3YJIbTATHI
MPOEKTHONH WM HCCIENOBATENIbCKOW JEATeTbHOCTH, TPU ITOM
IPAMOTHO HCIIOJIb30BaTh WM3YyYEHHBINM IOHATUWHBIN ammapaTr Kypca
(hU3HKH, COMIPOBOXKIATH BBICTYIIJICHUE MPE3CHTAIIUEH

1.20

MIPU BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN (DU3HUECKUX
MPOLIECCOB pacHpeAessTh 00SA3aHHOCTU B TPYIIE B COOTBETCTBHU C
MOCTAaBJIEHHBIMU  3aJ]auaMH, CJIEAUTh 3a BBINOJIHEHWEM IlJIaHA
NEHUCTBUM M KOPPEKTUPOBAaTh  €ro, aJeKBaTHO  OLEHUBATh
COOCTBEHHBIH BKJAJ B JESATENBbHOCTb TpPYMIMbI, BBICTPAUBATH
KOMMYHHMKaTUBHOE€  B3aUMOJCWCTBHE,  NPOSBISAS  T'OTOBHOCTh
paspemiatb KOH(IUKTHI

9 KVIACC




Kon
MPoBePSIEeMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh NU3YYCHHBIC ITOHATHA

1.2

pasiiniaTth ABJICHHUA 11O OIMMMCAHUIO HMX XapaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-IGCKOC SABJICHUC

13

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SIBICHUNH B
OKpYXaollleM MHUpe, B TOM 4Hclie (PU3NYECKUE SBICHUS B MPHUPOJE,
IIpY 3TOM IEPEBOJUTH MPAKTUYECKYIO 33auy B YYEOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PUINYECKUX SBICHUI

14

ONMCHIBaTh H3YyYEHHbIC CBOWCTBA Tl W (DU3UYECKHE SIBJICHUS,
UCTONB3ysd (U3MYECKHE BEIMYUHBI, TIPU OIUCAHUU NPABUIBHO
TpPakTOBaThb  (DU3MYECKMI  CMBICI  HCHOJb3YEeMBIX  BEJIUYHH,
0003HAYCHHS ¥ €IUHUIIBI (PU3MUYECKUX BEIHMYWH, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIOIME JIAHHYIO  (DU3MUECKYI0 BEJIMYMHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTb  TIpaUKM  M3YYEHHBIX  3aBHCHUMOCTEH
(buU3NYEeCKUX BETUYUH

15

XapaKTepu30BaTh CBOMCTBA Tell, (U3WYECKHE SBICHHUS M IPOLECCHI,
HCIOJIb3ysl H3YyYEHHBIE 3aKOHBI, IIPU OTOM JaBaTb CIIOBECHYIO
(GOpMYyIHpPOBKY 3aKOHAa M  3allMCHIBATh €ro  MaTeMaTH4YeCcKoe
BBIpa)KCHUE

1.6

OOBSICHATh (PM3NYECKHE MPOIECCHl M CBOICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallud MpPaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUMHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYEeCKUX IIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOMWCTBa
(bu3NYecKUX sIBICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbIE 3aJadd (ONMMparoIIMecss Ha cucreMy u3 2 — 3
YpaBHEHMI), HCHOJb3ysd 3aKOHBl U  (QOPMYINbI, CBS3bIBAIOIINE
(Gusnyeckue BEIMUYUHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJadu
3allUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOLIME WU
M30bITOYHBIE JaHHBIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMbIE
JUIsL pEUICHMs], IPOBOJUTH pacu€Tbl M OLICHMBATh PEATUCTUYHOCTH
MIOJTyYEHHOT0 3HaYeHUs (PU3NUECKOM BEIMUNHBI

18

pacnio3HaBaTb HpO6JICMBI, KOTOPBIC MOXHO PpCHINTH HNpHU IMOMOIIN
(bHSI/I'—IeCKI/IX MCTOHOB, UCITIOJIB3YA OIMMUCAHUEC UCCIICA0OBaHMs, BBIACIIATD
IpoOBEPACMOC MNPCAIIOJIOKCHUE, OLUCHHUBATHL INPAaBHUIILHOCTL IIOPSAJIKa
IMPOBCACHUA HCCIICAO0BAaHUA, [CJIaTb BBIBOJbI, HWHTCPIIPETUPOBATH
PE3YIbTAThI Ha6.]HDI[eHPII>i " OIIBITOB

19

MPOBOJNTH OIBITHl 0 HAONIOJCHUIO (U3HUYECKUX SBICHUH WIH
(U3MUECKUX CBOWCTB TEN: CAMOCTOATEIHHO COOMpaTh YCTAHOBKY W3
M30BITOYHOTO0 HabOpa 00OpYHAOBaHUS, OMUCHIBATH XOJ OMBITA M €ro
pe3yNIbTaThl, POPMYIUPOBATH BHIBOIBI

1.10

NPOBOJIUTH TPH HEOOXOJUMOCTH CEpPHUI0 TMPSAMBIX HM3MEPEHUH,
olpenieNiAs CcpellHee 3HaueHHe H3MepsieMOd Belnu4yuHbI ((POKycHOe
paccTositHue coOuparomeld JUH3bI), 00OCHOBBIBaTH BBHIOOP crocoba
M3MEepeHus (M3MEPHUTEIBHOTO NPHOopa)

111

IIPOBOAWUTE MCCICIOBAHUC 3aBUCHMOCTEH (1)I/ISI/I‘IGCKI/IX BCJIIMYHUH C




UCIOJIb30BAHUEM MPSMBIX M3MEPEHUI: IUIaHUPOBAaTh UCCIEAI0BaHUE,
CaMOCTOSITENIPHO COOMpAaTh YCTAaHOBKY, (UKCHUPOBATH PpE3yIbTATHI
MIOJyYEHHOM 3aBHCHMOCTH (PU3MUYECKUX BEJIWYMH B BHJE TaOJIULH
rpaduKOB, eNaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICIOBAHUS

112

MPOBOAUTh  KOCBEHHbIE  HM3MEpPEHHs]  (PU3NYECKMX  BEJIUYHH:
IUIAHUPOBATh U3MEPEHUS, COOUPATh SKCHEPHUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATh HM3MEPEHUS, CIEeAyd MPEIJI0KEHHON HWHCTPYKLHH,
BBIYMCIISITH 3HAUEHHWE BEJIIMYMHBI M AHAJIU3UPOBATh IOJYyYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coONIoIaTh NpaBWJa TEXHUKM OE€30MaCHOCTH Mpu  paboTe ¢
1ab0paTOpHBIM 000PYIOBAaHUEM

1.14

pa3nuyaTh OCHOBHBIE NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepuagbHas TOuKa, a0COJIIOTHO TBEPAOE TENO, TOUEUHBIN HCTOUHUK
CBeTa, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO spa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX OIMUCAHUA, HCIOJb3Ys
3HAHUA O CBOMCTBaX (PM3MUYCSCKUX SBJICHUH W HEOOXOIUMBIC
¢busnvecKkre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3Y4YCHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX pudopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUH Y4eOHO-ITPAKTHUYECKUX
3a/1a4, ONTUYECKUE CXEMBI JUIsl TOCTPOECHUS N300paKEHUN B IJIOCKOM
3epKajie U coOuparomiei JuH3e

1.17

MPUBOJUTL TpUMEpbl (HAXOAWUTh HUHGPOPMALUMIO O TPUMEPAX)
MPaKTUYECKOr0 MCIOIb30BaHMsI (PU3NUYECKUX 3HAHUN B MOBCEIHEBHOMN
KHU3HM Ui o0ecriedeHuss Oe30macHOCTH TpU  OOpallleHHuH ¢
pruOOpaMy U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 3/10pOBbS U
COOJIIO/ICHHSI HOPM HKOJIOTHUECKOT0 MOBEICHHSI B OKpYXKaroIlel cpere

1.18

OCYIIECTBISATh MOUCK HHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETH
HNutepuer, camocTosTenbHO (GOPMYIUPYs TOMCKOBBIM  3ampoc,
HAXOOUTh  IIyTH  OINpPEIEIEHUS  JTOCTOBEPHOCTH  IOJYYEHHOU
“HpOpMAIlUM HAa OCHOBE HMMEIONIUXCS 3HAHUW W JIOMOJHUTEIBHBIX
HWCTOYHUKOB

1.19

WCIIOJIb30BaTh IPU  BBHINOJHEHUM Yy4YEOHBIX 3aJaHUM  HAy4YHO-
MOMYJISIPHYIO JIUTEpaTypy (QHU3NYECKOTO COJEpKaHUs, CIPaBOUYHbBIE
Marepuanbl, pecypcsl cetu MHTepHeT; BinaaeTb NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUK U3 OJHOM
3HAKOBOW CHUCTEMBI B APYTYIO

1.20

co3aaBaThb cOOCTBEHHBLIE MHCbMEHHBIE U YCTHBIC COO6HIGHI/I${ Ha
OCHOBe WHGPOpPMAIUU €3 HECKOIBKHX HMCTOYHHKOB (PU3NUECKOTO
coJiepKaHusl, MyOJUYHO MPECTABIATh PE3yIbTaThl MPOEKTHOW WM
HCCIIEIOBATENBCKOW  JEATENIBHOCTH,  OpPU  3TOM  I'PaMOTHO
HCMOJIb30BATh N3YYEHHBIM MOHATUIHBIN anmapatr u3y4yaeMoro paszesna
(UMK W COMPOBOXKIATh BBHICTYIUICHHWE IMPE3EHTAIMel ¢ ydeTom
0COOCHHOCTEH ayIuTOPUU CBEPCTHUKOB

121

MIPU BBITIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIENOBaHUN (U3NYECKUX
MPOLIECCOB PaCHpPEeNsITh 0053aHHOCTU B IPYMIE B COOTBETCTBHH C
MOCTABIIEHHBIMHA ~ 33Ja4aMU, CJICIUTh 3a BBINOJHEHWEM IIIaHA




JNEUCTBUM W KOPPEKTUPOBAaThb  €ro, AaJCKBaTHO  OLICHUBATh
COOCTBEHHBI  BKJIAJ B JICATEINBHOCTh TPYIIBI, BBICTPAHBAThH
KOMMYHHKaTHBHOE B3aNMOJIEICTBHE, TIPOSIBIISS TOTOBHOCTD
paspemath KOHQIUKTHI




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon
pasneJa

Kon
3JIEMEHTA

IIpoBepsiemMble 3JIeMEHTHI COMEPKAHMS

®U3UKA U EE POJIb B IIO3BHAHWUUW OKPYXXAIOIIEIO MUPA

11

®uszuka — Hayka O Ipupoie. JSIBIEHHsS NPUPOIBIL.
@DusuuecKkue  SBICHUSA:  MEXAHWYECKHE,  TEIUIOBBIE,
JJIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC

1.2

Ouznyeckue BenuuuHBL. M3Mepenune  QunUyecKux
BenuunH.  Dusuueckue  npubopsl.  [lorpemnocts
u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHUI]

1.3

ECTCCTBGHHOHaquBIﬁ MCTOA IIO3HAHUA: Ha6J'IIO)IeHI/IC,
ITOCTAHOBKAa HAY4YHOI'O BOIIPOCA, BBIABHUIKCHUC T'UIIOTE3,
OKCIICPUMCHT IO IPOBCPKE TI'HMIIOTES, 00BsCHCHHE
Ha6J'II-O,Z[aCMOl"O SABJICHUA

14

Onucanne GU3NYECKUX SBJICHUIN C ITOMOIIBIO MOJICTICH

15

[MpakTHueckue paboTHI:

#H##Par###13mepeHmne pacCTOSTHU.
HiHtPar#H#l3mepenne 00bEMa KUAKOCTU M TBEPAOIO
Tena.

###Par###Onpenenenne pa3MepoB MalbIX TEJl.
#HPar##113Mepene  TeMmeparypsl Ipd  IIOMOILU
KHUJIKOCTHOTO TEPMOMETPA U IaTYNKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHMUM BEILIECTBA

2.1

H#HPar#H##CTpoeHne BellecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepsl.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE
CTPOEHHE BEIecTBa

2.2

#H##Par###t]lBmokeane  dvactur,  BemectBa.  CBS3b
CKOpOCTH  JIBIJKEHMsSI 4acTUI[ C  TeMIepaTypoi.
BbpoyHnoBckoe nBuxkenue, mupdysus

2.3

BzauMoaeiicTBHe 4acTHIl BElleCTBA: IMPUTAKCHUC U
OTTaJIKUBAaHUC

24

Hi#HtPar#H#H# ArperaTHple COCTOSTHUSI BEIIECTBA: CTPOEHUE
ra3oB, JKHJIKOCTEH M TBEPABIX (KPUCTAIUTMUECKHUX) Tell.
B3anmoCBsI3p MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHO-MOJEKYJISPHBIM
CTpOEHHEM

2.5

Oco0eHHOCTH arperaTHBIX COCTOSTHHM BOBI

2.6

[IpakTuyeckue paboThI:

##HPar#H##0OLenka AuaMeTpa aToMa METOJIOM PsiioB (C
ucrnonb3oBaHueM dororpaduit).

#HHPar###ONbITEH o HaOJIFOIEHUTO TEILUIOBOTO
pacuIpeHust ra3os.

HHHPar###ONBITEL 10 OOHAPYXKEHUIO JEHCTBUS  CHII




MOJICKYJISIPHOT'O PUTKCHUSA

JIBIDKEHUE U B3BAUMOIEMCTBUE TEJI

31

MexaHnueckoe JIBUKEHUE. PaBrOMepHOE u
HEPAaBHOMEPHOE IBUKECHUE

3.2

#H##Par##H#CKopoCTb. Cpennsis CKOpPOCTb npu
HEPAaBHOMEPHOM [JBHKEHHM. Pacyér nmytu u BpeMeHH
JBUKECHUS

3.3

SBnenne wuHepuu. 3akoH WHepuuH. B3aumopeiicTBue
TeJI Kak MPUYMHA U3MEHEHUS CKOPOCTH IBMIKEHHUS TEIl.
Macca kak Mepa HHEPTHOCTHU Teja

3.4

#H#HPartt## lmiotHoCTh BerecTBa. CBS3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B ¢IMHHIIC 00bEMA BEIIeCcTBA

3.5

Cwuta kax XapaKTCpUCTHKA BSaHMOHeﬁCTBHH TCI

3.6

Cuina ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
MIOMOIIBIO JUHAMOMETPA

3.7

#H#H#HPar###SIBnedne TAroreHusa U cwia Tsokectd. Cuiia
TSKECTU Ha ApYrux IaHerax. Bec tema. HesecomocTh

3.8

Cuna tpenusi. TpeHue CKOJIbXKEHUS U TPEHHUE TOKOSI.
Tpenue B npUposie U TEXHUKE

3.9

HiHPar#H##Crio)keHne CuI, HAlpaBIEHHBIX IO OJIHOM
psIMOM. PaBHOEHCTBYIOIIAS CUIT

3.10

[IpakTuueckue paboOThI:

OnpeneneHue CKOPOCTH PaBHOMEPHOIO  JABM)KEHHUS
(wapuka B OKMIKOCTH, MOJIEJIU  3JIEKTPUYECKOro
aBToMoOmIIT W Tak ganee). OmnpeneneHue cpenHen
CKOPOCTH CKOJBXKEHHUs Opycka WIM IIapukKa [0
HaKJIOHHOM  IulockocTH. OrmpeneneHue  MIOTHOCTH
TBEPOTO Tena. OnbIThI, JEMOHCTPUPYIOILINE
3aBUCHUMOCTh pacTsDKeHUs (IedopMaliuu) NpYKUHBI OT
NPUIOKEHHOM  cuibl.  ONBITHL,  JIEMOHCTPUPYIOIINE
3aBUCHUMOCTh CHJIBI TPEHHS CKOJIbKEHHS OT Beca Tella U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

3.11

dusnuecKkue ABJICHNS B IPUPOEC: IPUMEPHI ABUKECHUSA C
Pa3JIMYHBIMU CKOPOCTSMH B )KUBOU U HEKUBOU IPUPOJIE,
JECTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

Texuudeckue YCTpOﬁCTBaZ JAUHAMOMCTP, MOAIIUITHUKN

JIABJIEHME TBEPJIBIX TEJI, )KUJIKOCTEN U TA30B

HaBnenue tBEpmoro Tena. CrocoObl yMEHBIICHUS U

41 YBEJINYEHUS aBICHU
JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a 0T 00bEMa,
4.2 TeMIepaTypsl
[Iepenaua naBneHus TBEPABIMH TEJIAMH, KUIKOCTIMU U
4.3 razamu. 3akoH [lackand. [ITHeBMaTH4ecKre MallIMHBI
3aBUCUMOCTh  JIaBJCHUS KHMJIKOCTH OT  TJIyOMHBI.
4.4 IM'uapocraTudeckuii mapamokc. CooOmarmuecs COCyIbl.
I'unpaBnuueckre MEXaHU3MBI
4.5 ATtmocdepa 3emin u atmocepHoe naBieHue. [IpuauHb




CYIIIECTBOBaHUS BO3AYITHOW o006o0mouku 3emud. OmbIT
Toppuyennu. 3aBUCUMOCTb aTMOC(HEPHOTO JTABJICHHS OT
BBICOTHEI HAQ ypOBHeM MOpSI

4.6

N3mepenue atmocdeproro nasienws. [Ipubopsr s
M3MepeHust aTMOC(HEpPHOTo JaBICHUS

4.7

JleiicTBHe KUAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

4.8

[InaBanue ten. BosgyxomnaBanue

49

[IpakTraeckue pabOTHI:

HccnegoBanne 3aBHCHMOCTH Beca Tella B BOJE OT
00béMa TMOrpYXKEHHOWM B KHUAKOCTH YacTH Tela.
Omnpenenenye BbITAJIKUBAIOIIEH CUJIBL, IEHCTBYIOIIEH Ha
TEIo, MOTrpyXEHHOE B JKMIKOCT. [IpoBepka
HE3aBUCUMOCTH BBITAIKUBAIOLIEH CHUJIbI, JIEUCTBYIOLIECH
Ha TeJI0 B JKUAKOCTH, OT Macchbl Tena. OIBITH,
JIEMOHCTPUPYIOIIHE  3aBUCUMOCTHh  BBITAIKMBAIOLIECH
CWJIBI, IEHCTBYIOIIEH Ha TEJIO B KHJIKOCTH, OT 00BEMaA
MOrPYKEHHOW B KUJKOCTh YaCTH T€Ja U OT IUIOTHOCTH
JKUJIKOCTH. KoncrpynpoBanue apeomeTpa WA
KOHCTPYUPOBAHUE  JIOAKA W ONpEAeNICHHE €€
rpy30H0bEMHOCTH

4.10

@dusnyeckue  SABIEHHS B NPUPOAE:  BIMSHUE
aTMOC(epHOro JaBlIeHUs Ha )KUBOM OPraHU3M, IJIaBaHUe
pBIO

411

TexHuyeckue YCTpONCTBA: COOOIIAIONINECS COCY/IbI,
YCTPOMCTBO BOJOINPOBOJA, THMIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOW Hacoc,
apeoMeTp

PABOTA, MOIIIHOCTD, DHEPT 1A

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOLTHOCTh
53 [IpocTtele  MexaHU3MBI:  pblyar, OJOK, HaKJIOHHas
' 10cKoCTh. [IpaBuiio paBHOBeCHs pplyara
5.4 [IpumeHneHue npaBuiia paBHOBECHS pbluara K OJIOKy
«3omoroe  mpaBwio»  MexaHukd.  KoapdunueHt
5.5 I0JIE3HOTO nercTBUs MEXaHH3MOB. [TpocTsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loTenuumanpHas SHEPTUU TeNa, MOAHATOrO Haa 3eMIIEN
5.7 Kunernueckas sHeprus
[Tonnas mexaHuueckas 3Heprusi. 3aKOH U3MEHEHUS U
58 COXpaHEHMs MEXaHUYECKOM SHeprun
[IpakTuueckue paboThI:
#HH#HPar###Onpenenene pabOThl CHIIBI TPEHHUsS TpU
59 PaBHOMEPHOM JIBUXKEHHMH Tela [0 TOPU30HTAIbHOU

noBepxHoctu. MccinenoBanue yCIOBUKA PaBHOBECHS
pbryara. Msmepenue KIIJI HakIOHHONW IUIOCKOCTH.
N3yueHue 3akoHa COXpaHEHUsI MEXaHUYECKON YHEPTUHU




®dusnyueckue SIBICHUS B MNPUPOJE: phlUard B TeJe
5.10 4eJI0BeKa
TexHudyeckue yCTpPOMCTBA: pblyar, IOABWXXHBIA U
511 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAsI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
paszena SleMeHTA IIpoBepsiemble 3J1eMEHTHI CO/IePKAHUS
TEITJIOBBIE SIBJIEHU S
OCHOBHBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
6.1 TEOPHH CTPOSHHUs BemecTBa. Macca ©  pa3mepsl
' Mosiekysl.  OmbIThI,  TOATBEP)KJAIOIINE  OCHOBHBIC
MOJIOXKEHUS MOJIEKYIISIPHOKUHETUYECKON TEOPUU
Mopenu  TBEPAOrO, IJKHJIKOTO W Ta3000pa3HOTO
6.2 COCTOSIHMH BemecTBa. Kpucrammmdyeckue u amopHbIE
Tena
OOBsICHEHNE CBOMCTB ra30B, KUAKOCTEH U TBEPABIX TEIl
6.3 Ha OCHOBE TIOJOKCHUH MOJICKYISIPHOKHHETUICCKOM
TEOpUH
6.4 CMaunBaHMe U KallWJUIIPHBIE SIBICHUS
6.5 TerutoBoE paciupeHne U CIKATHE
Temneparypa. CBsi3p TeMmrepaTypsl CO CKOPOCTBIO
6.6 TETUIOBOTO ABVIKCHHS YaCTHII
6.7 Buytpennss sneprusi. CriocoObl U3MEHEHHsI BHYTPEHHEN
' SHEPTUU: TEIUTOTIEpeiada U COBEpIIEHUE PAOOTHI
6 6.8 Bunbl tennonepenayu: TEMIONPOBOJHOCTb, KOHBEKIUS,
U3JIy4yeHue
KommuectBo  TerutoTel.  YienpHas — TEIUIOEMKOCTH
6.9 BEII[ECTBA
6.10 TermmooOMeH U TEMJIOBOE paBHOBECHE. Y paBHEHHUE
' TEIJIOBOTO OajlaHca
6.11 [InaBneHue  OTBEp/IeBaHNE KPUCTATITMIECKUX BEIIECTB.
' VYV neapHas TEIUIOTA IJIABJICHUS
[TapooOpa3zoBanue ©  KOHIEHCAITHSI. Ucnapenue.
6.12 Kunenue. VYnenbHas  Temiora mapooOpa3oBaHUS.
3aBUCHMOCTh TEMIIEPATYypbl KUMIEHHSI OT aTMOC(EpPHOTO
JTABJICHHS
6.13 BnaxxnocTs Bo3ayxa
6.14 OHeprus TOILUIMBA. Y JeJIbHAas TEIIOTa CTOPAaHUs
[Mpuntuner  paboter  TemmoBeix — aBurateneit  KITJ]
6.15 TEIUIOBOI'O ABHUrareis. TemIoBble OBUTATEIN U 3alllATa
OKPYXaIOIeil Cpeabl
6.16 3aK0H COXpaHEHUs U MIPEBPAIICHHS SHEPTUH B TEILIOBBIX




nporeccax

[TpakTuyeckue paboTHI:

HHHPar###ONBITEL 110 OOHAPYKEHUIO JICHCTBUS  CHJI
MOJIEKYJISIPHOTO TIPUTSDKCHUS.

HHHParf##ONBITBI 10 BBIPAIIMBAHUIO  KPHUCTAJIIOB
MIOBapEHHO COJIM MK caxapa.

HH#HPar#H###O0npITBl 10 HAOMIONEHUIO  TEIUIOBOTO
paCIIMPEHUs Ta30B, XKUJIKOCTEH U TBEPBIX TEII.
Hi#HPar#H#OnpeneneHe AaBiIeHUs Bo3ayXa B OamoHe
HITPUIIA.

HHHPar###ONBITB, EMOHCTPUPYIOIIME 3aBHUCUMOCTh
JIaBIICHUSI BO3JyXa OT ero o0béMa W HarpeBaHUs WIN
OXJIQXKICHUSI.

H###Par### IpoBepka TUNOTE3bl JIMHEHHOM 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKUAKOCTH B TEPMOMETPHUYECKOM
TpyOKe OT TeMIepaTypsbl.

6.17 HiH#HPar###Habmonenue WU3MEHEHUs BHYTpEHHEH
SHEPrUM Tela B pe3yibTaTe TeIuionepenadyd v padoThl
BHEIIIHUX CHIIL.
###Par###lccnenopanue SIBJICHUS TEIUIOOOMEHA IIPH
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#HH#Par##H#Onpenenenue KOJIM4ecTBa TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TMPH TEIJIOOOMEHE C HarpeThiM
METAITMYECKUM LUIUHAPOM.
#HPar###Onpenenenne  yaeiabHOM — TEMIOEMKOCTH
BEIIECTBA.
#H##Par###lccnenoBanue nmporecca UCIapeHusl.
H#H#HPar###OnpeeneHie  OTHOCUTENBHOM  BIIAKHOCTH
BO3/yXa.
#HHHParf##ONpeiesieHne yAEIbHON TEIUIOThl TUIABICHUS
JBJA.
dusnueckue SBIEHUA B TPHUPOJE: TMOBEPXHOCTHOE
HATSDKEHME W KamWUSIpHBIE SBICHUS B TPHPOJE,
6.18 KpUCTAJUTBI B TIpUpojie, nznydenue CoJiHIla, 3aMep3aHue
BOJI0EMOB, MOPCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa,
WHes, CHera.
TexHu4yeckne  yCTpOWMCTBA:  KalWUISAPBL, MPHUMEPHI
UCIIOJIb30BAaHUSI KPUCTAIJIOB, JKUJIKOCTHBIA TEPMOMETP,
6.19 JAaTYMK TEeMIEpaTypbl, TEPMOC, CHUCTEMa OTOILJICHUS

JIOMOB, THUTPOMETPHI, MCHUXPOMETp, MapoBas TypOuHa,
JIBUTaTeIb BHYTPEHHETO CTOPaHUsI.

OJIEKTPUYECKHUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexkTpusanud Teil. J{Ba poa 3JIeKTpUUECKUX 3apsI0B
B3aumopeiictBue 3apstbkeHHBIX Tel. 3akoH Kynona

7.2 (3aBHCHMOCTD CHJTBI B3aUMOJICHCTBUS 3aPSKEHHBIX TEJT OT
BEJIMYMHBI 3aPSIOB M PACCTOSHUS MKy T€JIaMH )
Onexkrpuueckoe nose. Hanpssk€HHOCTD 3JIEKTPUYECKOTO

7.3 nons. [IpuHIUIT CyNeprno3uuuu 3JIEKTPUYECKUX TMOJIEH

(Ha KaYECTBEHHOM ypPOBHE)




Hocurenu »siaekTpuyeckux 3apsaoB. DJIEMEHTapHBIN

14 anekTpuueckuil 3apsaa. Ctpoenue atoma. [IpoBoaHuky u
JIUDJIEKTPUKH
7.5 3aK0oH COXpaHEHUs IEKTPUUECKOTO 3aps/ia
76 ONEKTpUYECKUI  TOK.  YCJOBUSL  CYIICCTBOBaHUSA
' ANEKTPUYECKOT0 TOKA. FICTOUHMKHN TOCTOSIHHOTIO TOKa
[HenicTBus JIEKTPUYECKOIO TOKa (TenoBoe,
1.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
JKUJIKOCTSX U Ta3ax
Onextpuueckas uenb. Cuna TOKa. OJIEKTPUYECKOE
8 HaIpsDKEHUE
ConpoTuBienue IIPOBO/IHUKA. VY nensHoe
9 COIIPOTUBIICHUE BEI[ECTBA
7.10 3akoH Oma /17151 yyacTka 1enu
[locnenoBarenbHOE M MHapajlyiebHOE  COECIMHEHUE
711 [IPOBOJIHUKOB
712 Pabota U MOIIHOCTH 3IEKTPUYECKOTO TOKa. 3aKkoH
' Jxoyna — Jlenua
713 DNEeKTpUYEcKHe LEeNu U MOTPEOUTENN 3IEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocrossHHBIE MarHuThl. B3auMoaencTBue MOCTOSHHBIX
.14 MarHuToB
715 MarnuTtHoe mnosne. MarHuTHoe mosie 3eMJIM U €ro
' 3HAYEHME JIJIS )KU3HU Ha 3emie
OmneiT DpcTena. MarHuTHOE 10JIe JIEKTPUYECKOTO TOKA.
7.16 [IpuMeHeHne >JIeKTPOMArHuTOB B TEXHUKE
JelicTBUe MarHMUTHOrO TOJIE Ha MPOBOJHUK C TOKOM.
DNeKTpoABUTaTellb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
= AJIEKTPOJIBUraTeae B TEXHUYECKHX YCTPOWCTBaxX M Ha
TpaHCIoOpTe
718 Onbitel @apazged.  SBieHue  3IEKTPOMAarHUTHOM
' nHaykuuu. [Ipasuno Jlenna
DneKTporeHeparop. Crioco6b1 MOJIy4EHUS
7.19 AIEKTPUUECKON SHEPI'UMu. DNEeKTPOCTaHIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHUU
[TpakTdeckue paboTHI:
OnbITHI 10 HAOTIOECHHUIO STIEKTPU3AIUH TeNl MHAYKIIUEH
Y TIPU CONTPUKOCHOBEHUH.
UccnenoBanne JEMCTBUS  DIIEKTPUYECKOrO TONS  HA
MIPOBOJTHUKY U TUDJICKTPUKH.
COopka u mpoBepka pabOTHl IIEKTPUUECKOMN Ienu
7.20 MTOCTOSTHHOTO TOKA.

W3mepeHue u perympoBaHHue CUIIbI TOKA.

H3mepeHue u peryampoBaHue HapsHKeHHUS.
HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepes
pPE3UCTOP, OT CONPOTHUBIIEHUS PE3UCTOpPA U HAIPSKEHUS
Ha PE3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLIHE 3aBUCHUMOCTh




JIEKTPUUYECKOTO CONPOTUBJICHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOIAAH [TONEPEYHOI0 CEYEHUS U MaTepHaa.

IlpoBepka mpaBuia CIOKEHHMS  HANpPsHKEHUH  1pu
[IOCJIEIOBATEbHOM  COEJUHEHUU JIBYX PE3UCTOPOB.
[TpoBepka mpaBuiia sl CUJIBI TOKAa IPU MapaLICIbHOM
coelMHeHWH  pe3uctopoB.  Ompenenenue  pabOTHI
AJIEKTPUUYECKOTO  TOKA, HAYLIETO 4Yepe3  PEe3UCTOP.
OmnpeneneHye  MOIIHOCTH — JIEKTPUYECKOIO  TOKa,
BBIJICIIIEMON Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HaIpPSKEHUS
Ha Hell. Onpenenenue KIIJI narpearens. UccnenoBanue
MarHMUTHOTO B3aUMOJEWUCTBUS IOCTOSHHBIX MAarHHUTOB.
M3yueHre MarHuTHOTO HOJIsI TIOCTOSTHHBIX MarHUTOB IPU
ux oObeauHeHMH U pasaeneHuu. Vccnenosanue
JIeMCTBUS HIIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM U MarHUTa OT CHJIbI
TOKa M HampaBlIeHUs TokKa B KaTyuike. V3yueHue
JIEICTBUSI MarHUTHOIO IOJII Ha IPOBOAHUK C TOKOM.

KoHncrpyupoBanue u U3y4YEeHHE paboThI
3JIEKTPOABUTATEIISL. Hsmepenue KITQ
JIEKTPOIBUIaTEIILHON YCTaHOBKH. OnbIThI 1o

HCCIICIOBAHUIO SABJICHUA SJ'IeKTpOMal"HPITHOﬁ WHAYKIU:
HCCICIOBaHNE W3MCHCHMII 3HAUYCHHUS U HalpaBJICHUA
HHAYKIOUOHHOI'O TOKa

7.21

@u3nyeckue SABIECHUS B MPHUPOAE: DIEKTPUUECKHE
SBIIEHUsT B  aTrMocepe,  DIIEKTPUYECTBO  YKHUBBIX
OpPraHU3MOB, MarHUTHOE TOJ€ 3eMJIH, Apeiid MONOCOoB,
POJIb MAarHUTHOTO TMOJIS IS )KM3HU Ha 3eMiie, MOJIIPHOE
CUSIHUE

7.22

TexHu4eckne yCTpONCTBA: JIIEKTPOCKOI, aAMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DJIEKTPUUYECKON SHEPIUH,
AJIEKTPOOCBETUTENbHBIE ~ TPUOOpPBI,  HArpeBaTelbHbIE
ANEKTPOTPUOOPHI (mpumeps), 3JIEKTPUYECKHE
MIPEIOXPAHUTENN, DJIEKTPOMArHUT, AJIEKTPOJBHUIATENb
ITIOCTOSTHHOT'O TOKA, TEHEPATOP IMOCTOSTHHOTO TOKA

9 KJIACC
Kon
pasena Kon snemenTa [TpoBepsieMbIe 2IEMEHTHI COJIEPIKAHHS
MEXAHUWYECKUE SBJIEHUA
8.1 MexaHquCKoei JIBIDKEHHE. MarepuaibHas — TOYKa.
' CucremMa oTcuéra
8 8.2 OTHOCHUTEIBPHOCTh MEXaHUYCCKOTO JIBHIKCHHUS
8.3 PaBHOMEpPHOE NPSAMOIMHENHOE ABUKEHHUE
8.4 #i#Par###HepaBHOMEpHOE NIPSIMOIMHENHOE JIBUKEHUE.




CpenHsis W MIHOBEHHass  CKOpOCTb  Tela  IIpH
HEPaBHOMEPHOM JIBUJKCHUH

Yckopenue. PaBHOyCKOpEeHHOE MPSMOJIMHENHOE

8.5 JIBUKCHHE

8.6 #H##Par###(CBoOoqHOE mTagenne. OnbIThl [ anmunes
HH##Par##HPaBHOMEepHOE JBH)KEHUE 110 OKPYKHOCTH.

8.7 [lepron u uactora oOpamienus. JIuHelHas U yriioBas
ckopocTH. LlenTpocTpeMuTenbHOe yCKOPEHHE

8.8 ITepserit 3akon HeroToHA

8.9 Bropoii 3akon HetoToHa

8.10 Tperuii 3akoH HproToHa

8.11 #HHHHPartH#H#1 [puHIIMT CyTIepIO3ULIMH CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 H#HHPar##H#Cuna TpeHus: Cuila TPEHUSl CKOJIbXKEHMUS,
CHUJIa TPEHHUS TTOKOS, IPYTHE BUJIbI TPEHUS

8.14 H#HPar#H##Cuna  TSDKECTM W 3aKOH ~ BCEMHUPHOIO
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaICHUS

8.15 JBwxkenue  mimaHer  Bokpyr  Comuua.  Ilepsas
KOCMHUYecKasi CKopocTb. HeBeCOMOCTh 1 meperpy3Kku
PaBHOBecue MaTepuanbHO TOUkH. AOGCONIOTHO TBEPAOE

8.16 o0

8.17 #HiHPar###PaBHoBecue TBEPAOro Tena ¢ 3aKpErIEHHON
OCbI0 BpauieHust. MomeHT cuiibl. LIeHTp TskecTn

8.18 Nmnynsc tena. I3Menenne nMiynbca. MIMnynbsce cuibl

8.19 3aKOH COXpaHCHHS HMITYJThCA

8.20 HiH#Par###PeakTUBHOE IBH)KEHUE

8.21 Mexanunueckas paboTa U MOIIHOCTb

8.22 PaGora cunm Tsxkectd, ympyroctd, TpeHus. CBs3b

' SHEPTUH U paboThI

[TorennuansHasl  SHEprUsl  Tela, TOJHITOTO  HAJ

8.23 MOBEPXHOCTHIO 3eMJTH

8.24 [ToTeHumanbHas SHEPTUs CHKATON MPYKUHBI

8.05 ###Par###KI/IEIeTquCKaﬂ sHeprusa.  Teopema o
KMHETUYECKOW YHEPTUHI

8.26 HHHPar###3aKoH COXpaHEHUST MEXaHHMUECKOW SHEPTHU
[TpakTHdeckue paboTHI:
Omnpenenenre cpeHei CKOPOCTH CKOJIbXKEHHs Opycka
WIM JIBIDKEHUS MIapuKa M0 HAKJIOHHOW TIIOCKOCTH.
OmnpenerneHne YCKOPEHUs Tela MPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW TIJIOCKOCTH.

8.27 HccnenoBanue 3aBHCHMOCTH IIYTH OT BPEMEHH TIpH

PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJbHON CKOPOCTH.
[IpoBepka TUMOTE3bl: €CIAM MPH PABHOYCKOPEHHOM
JIBIDKEHUU 0€3 HayalbHOM CKOPOCTH MYTH OTHOCSTCS
KaKk psAJ HEYETHBIX 4YMCEN, TO COOTBETCTBYIOLIHE
IIPOMEKYTKH BPEMEHU OJMHAKOBBI.




HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHS CKOJIBKCHUS
OT CWIbBl HOpMaibHOrO JaBieHus. OnpeneneHue
ko3 uIMeHTa TPEeHHUS CKOJbXeHus. OnpeneneHue
kKECTKOCTH TpykuHBL. OmnpeneneHue padOTHl  CHIIBI
TPEHHWsS TIPM PABHOMEPHOM JIBHDKCHHH Tejla IO
TOPU30HTANILHOM TOBepXHOCTH. Ompenenenue padOTHI
CWJIBI  YOPYrOCTH  TNpuU  ToabéMe  Tpy3a ¢
HCIOIB30BAHMEM  HEMOABIDKHOIO M IIOIBIYKHOTO
0JIOKOB

dusnyeckue IBJICHASI B pupoAec: MPUJINBEL U OTIIMBBI,

8.28 nBwkeHne TutaHeT COJMHEYHOW CHCTEMBI, PEaKTHBHOE
JIBIDKCHHE KUBBIX OPTaHU3MOB
8.99 TexHuyeckne  yCTpOMCTBA:  CIUIOMETP,  JaTYUKH

ITOJIOXKEHUS, PACCTOSHMS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHWA 1 BOJIHBI

9.1

KonebarenbHoe JABHMIKCHUC. OcCHOBHEBIE XapaKTCPHUCTUKHU
KoJIeOaHHIA: nepuon, 4acrora, aMIuIuTyia

9.2

MaremaTnueckuii u IIPYKUHHBIN MasTHUKH.
[TpeBpartieHre sHEprun Npu KojaedaTeIbHOM ABMKEHUH

9.3

3aryxaromue konebaHus. BolHyKIeHHbIE KOJIeOaHUs.
Pe3onanc

9.4

Mexannueckue BOJHEL. CBOHCTBA MEXAHUYECKUX BOJIH.
[IpononbHbIE U TONEpeYHbIE BOJHBI. [[7TMHA BOJHBI U
CKOPOCTb €€ pacupoCTpaHeHusa. MexaHu4eCK1e BOJIHBI B
TBEPAOM TelIe, CEICMUYECKUE BOJIHBI

9.5

3Byk. I'poMKoCTh 1 BeIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6

WHudpa3Byk U yIbTpa3Byk

9.7

[TpakTuyeckue paboTHI:

OmnpeneneHne 4YacToThl MW Tepuoja  KoyeOaHWi
MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHne 4YacToThl MW Tepuoja  KoyeOaHWi
NPY>KUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH Nepuofa KoJjeOaHui
MOJBEIIEHHOITO0 K HHUTU Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH TiepuoAa  KojeOaHui
NPYKHUHHOTO MasTHUKAa OT Macchl rpysa. IIpoBepka
HE3aBUCHMOCTH nepuosa KojeOaHuit rpys3a,
MOJIBEIIEHHOIO0 K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyXuHBL. M3Mepenne yckopeHust CBOOOTHOTO TaIeHUs

9.8

@u3nyecKue ABJIEHUA B MPUPOJE: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3E€MIICTPACEHUE, CEUCMHYECKHUE BOJIHBI,
IIYHaMH, 3XO0

9.9

TexHuueckne yCTpOMCTBa: 3XOJOT, HCIOJIb30BAHUE
yIBTPa3ByKa B ObITY M TEXHUKE

10

SJIEKTPOMAT'HUTHOE IIOJIE N SJIEKTPOMAI'HUTHBIE BOJIHbI

10.1

DJIEKTPOMArHUTHOE MOJ€. DIEKTPOMATHUTHBIE BOJIHBI.
CBoiicTBa 3JIEKTPOMarHUTHHIX BOJTH

10.2

I[IIxana 37€KTPOMarHUTHBIX BOJIH




DneKTpoMarHuTHas npupoja ceera. CKOpPOCTh CBeTa.
10.3 BonHoBeIe cBOliCTBa cBETa
[TpakTuyeckue paboThI:
10.4 N3ydyeHne  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH  C
MOMOIIbI0 MOOUIIBHOTO TesieoHa
@dusnueckue SBIEHUS B NPUPOAE: OHOJOTHUYECKOE
10.5 JIEHCTBHE BHUJIUMOTO, yIBTpadHOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHU I
10.6 Texnuueckue yYCTpOUCTBA: UCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBeTa. MicTounuku cBera
11.2 [IpssMonMHENHOE pacIpOCTpaHEHUE CBETA
OTtpaxkenune ceta. [lmockoe 3epkaiio. 3aKOH OTPaKEHUSI
11.3 CBETa
114 [Ipenomnenue cBeta. 3aKkOH TMPEJIOMIICHHS CBeTa.
' [TonHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 Jlunza. Xop nyyeit B TuH3e
116 Ontuyeckas cucrema (oToanmapara, MUKPOCKONa M
' TEJIECKOIIa
117 ['ma3 xak onTudeckass cuctema. bIM30pykKocTh U
' JalIbHO30PKOCTh
Pasnoxxenue 6enoro csera B cektp. OnbiTel HptoTOHA.
118 CrnoxeHune crieKTpalibHBIX 1IBETOB. Jlucnepcus ceera
[TpakTyeckue paboThI:
#H#Par##lccnienoBanue 3aBUCUMOCTH yriia
1 OTpa’KeHHs CBETOBOTO JIy4ya OT yTJjia MajcHusI.
Hi#Par###l13ydeHre  XapakTepUCTUK  M300pakeHHs
npeaMeTa B INIOCKOM 3epKale.
#iHParf##lccnienoBanue 3aBUCHUMOCTH yriaa
NPEJOMJICHUSI CBETOBOTO Jiyda OT Yrjla TaJeHHs Ha
119 IpaHMIIEe «BO3YX — CTEKJIION.
#i#Par#Ht# lonyuenne  1M300pakeHU €  MTOMOILBIO
coOuparoIieii TMH3BL.
#HPar###Onpenenenne  (OKYCHOTO — pacCTOSIHUS |
ONTUYECKOH CHJIbI COOMparoIeii TMH3BI.
#HAH#Par#H#0nbITEl O pa3NoKeHUI0 Oenoro cBera B
CIIEKTD.
HHHHPar###ONBITH IO BOCTIPUSITUIO I[BETa MPEAMETOB
pU UX HaOJIIOIEHUH Yepe3 [IBETOBbIC (DMIIBTPHI
dusnueckue siBIeHUs B mpupoje: 3atMenus ConHua u
11.10 JlyHbl, 11BeTa TeN, ONTHUYECKHE SIBIICHUS B atMmocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 Texuuyeckne ycTpoiicTBa: OYKH, MIEPUCKOTI,
' dboToanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
12
12.1 ‘ Oneitel Pesepdopna um rmutanerapHas MoJeib aToMa.




Mogens aTroma bopa

I/ICHYCKaHI/Ie " IIOTrJI0mCHUE CBCTA aTOMOM. KBaHTHI.

12.2 o
JInHelyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Alb(a, OeTa- 1 TaMMa-u3TydeHUs
124 Crpoenne aromHoro sapa. HykinonHas  mopaens
' aTOMHOTO siipa. M30Tonsl
125 PanuoaktuBHble npeBpamienusd. Ilepuon nmosypacnana
' aTOMHBIX fAJIEP
5 SnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3apsA70BOrO U
126 MacCOBOI'0 YHCET
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b Macchl U S3HEPTUU
5 Peakuuu cunTe3a u nenenus sep. IcTouHuku sHepruu
128 CounHia u 3BE37
129 Snepnas osHepretuka. JlelicTBue  paJMOAaKTHBHBIX
' U3JIy4EHUH Ha )KUBBIE OPraHU3MbI
[TpakTueckue paboThI:
HaOmtoneHue CIUIOIIHBIX W JIMHEHYATBIX CIIEKTPOB
12.10 U3ITyYEeHUS.
' HccnenoBanue TPEKOB: U3MEPEHHUE DHEPIMM YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 hoTorpadusm).
W3mepenune paanoakTuBHOTO (hoHa
@dusuyeckue sABIEHUS B IPUPOJAE: ECTECTBEHHBIN
paZioaKTUBHBII ¢oH, KOCMUYECKHE Ty4H,
12.11 paZiMOaKTUBHOE M3JIyYCHHE MPUPOIAHBIX MHHEPAJIOB,
JIEMCTBHE DPAJMOAKTUBHBIX M3JIy4EHHH HA OpPraHu3M
4eJioBeKa
12,12 TexHunueckne YCTpOMCTBa: CIIEKTPOCKOII,

I/IHI[I/IBI/I,[[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




ITPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOT'O
OBHIET'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaHMA K NPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3zoBanust Ha ocHoBe ®PT'OC

[lonumanue ponu  GU3MKKM B  HAYYHOHM  KapTHHE  MHUpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U TO03HAaBAEMOCTH SIBJICHHM NPUPOJBI, O POJIU OKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeld ponu (GU3MKK B Pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHMKH U TEXHOJIOTUH, 00 SBOIIOIUH
(u3MUeCKUX 3HAHUH W WX POJIM B IEJIOCTHOW €CTCCTBCHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJAE POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOLIECCOB OKPYKAFOIIETO
MUpa, Pa3BUTUE TEXHUKU M TEXHOJIOTUH

3HaHUs O BUJAX MaTepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
crioco0e CyIIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJICKYJISIPHON TEOpUH
CTpOEHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBJIECHUI HPUPOIbI
(MEXaHMYECKUX, TEIJIOBBIX, JJEKTPOMAarHUTHbIX U KBaHTOBBIX);
YMEHUE pa3inyaTh sIBJICHUS 110 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UIECKOE SIBICHHE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3UUECKUX SBICHUMN
B OKpYXalollleM MHpe, BBIJIEISSI HMX CYLIECTBEHHBbIE CBOICTBa
(mpu3HaKN)

Brnanenve ocHOBaMM TMOHATUMHOTO ammapara U CHMBOJMYECKOTO
s3pIKa (PU3UKH U HCIIOJIb30BAHME WX JJISl pelieHus y4eOHBbIX 3a/ad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS U
MPOLIECCHI, UCTIONB3YS (PyHIAMEHTAIbHbBIE U YMIUPUUECKUE 3aKOHBI

VYMenue onuceBaTh HN3YUCHHBIC CBOMCTBA TEII U (1)I/ISI/ILIGCKI/I€ SIBJICHUA,
HCIIOJIb3YA (I)I/ISI/IIIGCKI/IC BCIMYHMHBI

BnageHne ocHOBaMM METOJOB HAY4YHOIO IIO3HAHUSA C Y4YETOM
coOuro/IeHHs TpaBUil 0€30MacHOro Tpyaa: HaONoaeHHe (PU3NYECKUX
SIBJICHU:

YMEHHE CaMOCTOSITEIbHO COOMpPATh AKCIEPUMEHTANBbHYIO YCTaHOBKY
W3 JTaHHOTO Habopa 0OOpyMOBaHMS MO MHCTPYKIIMH, OMHUCHIBATH XOJI
OTIBITA U 3aIHMCHIBATh €0 PE3yIbTAThI, (POPMYIUPOBATH BBIBOIBI;
MIPOBEJICHUE MPSIMBIX M KOCBEHHBIX U3MEPEHUM (U3NYECKUX BEIUYUH:
YMEHHE IJJAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOATENbHO coOuparthb
SKCIIEPUMEHTAJIbHYI0 YCTAHOBKY 10 HHCTPYKLHUHU, BBIUUCISATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIYYEHHBIE PE3YNbTATHI C
Y4E€TOM 33JaHHOW MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHU;
IIPOBEJIEHUE  HECIOKHBIX  DKCIEPUMEHTAIBHBIX  HCCIIEJOBAaHMIA;
CaMOCTOSITENIbHO ~ COOMpPAaTh AKCHEPUMEHTAIbHYI0 YCTaHOBKY H
MIPOBOAUTH  MCCIEAOBAHWE 10  WHCTPYKLHUH,  IPEACTaBIATH
MOJIyYE€HHbIE 3aBHUCUMOCTH (DU3MUECKUX BEJIWYMH B BUAE TaOIHIl U
rpadMKOB, YUUTHIBATh MOTPEIIHOCTH, JIEIaTh BBIBOJBI 110 pe3yJbTaTaM
WCCIIEIOBAaHUS

[lonumanue  XapakTepHBIX  CBOMCTB  (usmyeckux  Mopesen




(MaTepuanbHasi TOYKa, aOCONIOTHO TBEPJOE TEIO, MOJEITH CTPOCHUS
ra3oB, XUJKOCTEHM M TBEPHABIX TeEJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $iipa) U yMEHHUE NPUMEHATb UX Ui

00BsICHEHUS] (PU3HUECKUX TPOIIECCOB

YMenue oOBACHATH (PU3UUECKHE MPOILECChl U CBOWCTBA TEl, B TOM
Yyuclie U B KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO
XapaxkTepa, B YaCTHOCTH, BBISBIIATh IPUYMHHO-CIICCTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3y4eHHbIE CBOMCTBA (PU3NUYECKUX
SIBJICHUH, PU3NICCKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/IEITH

YMeHne pemath pacuéTHple 3afaun (Ha 0aze 2 — 3 ypaBHEHHH),
WCTIONIB3YSl 3aKOHBI ©  (JOPMYJBI, CBSI3BIBAIOIINE (UBUUCCKUE
BEJIMYMHBI, B YACTHOCTH, 3allUCHIBATh KpPAaTKOE YCIIOBHE 3aJlayH,
BBISIBJISTh HEJOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOUMBIC Ui €€ PEUICHHUS, UCTIOIb30BaTh CIPABOYHBIC JTaHHBIC,
MPOBOAUTHh PACUYETHl W OIICHUBATH PEATUCTHYHOCTH IMOTYYCHHOTO
3Ha4YCHUs1 (PU3MYECKON BEIIMYMHBI; YMEHUE OINPEICNIATh Pa3MEPHOCTb
(u3HYECKOI BEIIMYMHBI, TIOTYICHHON IPH PEIICHUU 337291

YMeHHe XapakTepu30BaTh IPUHLMUIBL JCUCTBUSA  TEXHUYECKHUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX HPUOOPOB, U IMPOMBIIIEHHBIX
TEXHOJIOTMYECKHUX MPOLECCOB M0 UX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O
CBOWCTBaX (PM3MYECKUX SBJICHUH H HeoOXomumble (usmueckue
3aKOHOMEPHOCTH

10

YMeHne HWCHoJb30BaTh 3HAHUS O (U3HYECKUX SBICHUAX B
MOBCEJHEBHON  XM3HM s oOecnieyeHuss O€30HAaCHOCTH  NpHU
oOpamieHun C¢  OBITOBBIMM ~ HpHOOpaMH U TEXHUYECKUMH
YCTPONCTBAMHU, COXPAHEHUS 3/I0pOBbsi U  COONIONEHUS HOPM
9KOJIOTUYECKOr0 IMOBEJICHHUsS B OKpYXKalolled cpene; MOHUMAaHUE
HEOOXOAMMOCTH TMPUMEHEHHs] JAOCTHKCHUH (U3UKU U TEXHOJOTUH
JUISL paliMOHaIbHOIO MPUPOIOTIOIB30BAHUS

11

OneIT TOMCKa, TpeoOpa3oBaHUs U TPEACTaBIECHUS WHPOpPMAIUU
(bU3UYECKOTO COJEP)KaHHMS C KCIHOJb30BaHUEM HMH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM; YMEHHUE OLICHUBATH JOCTOBEPHOCTH
MOJy4YeHHOW WH(OpMAlMM Ha OCHOBE HWMEIIIMXCA 3HAHUM |
JONOJIHUTEIBHBIX ~ WCTOYHHUKOB;  YMEHHE  HCIIOJIb30BaTh  IIpU
BBITIOJITHEHUN YYE€OHBIX 3a/JIaHHil HAay4YHO-TIOMYJIAPHYIO JIUTEPATypPy
(U3MUYECKOTO CO/IepPIKAHMSI, CIPABOYHBIE MAaTEPHAIbl, PECYpChl CETH
WNutepuer; BnameHne 0a30BBIMH  HaBBIKAMH  MPEOOpa3OBaHUS
nHOpMalUM W3 OJHOW 3HAKOBOM CHUCTEMBI B JpPYTylO; YMEHHE
co371aBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE MHGOPMAITUU M3 HECKOIBKUX NCTOYHUKOB




INEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii Y1eMeHT Coaep:KAHMS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe — aBmkeHue. MarepuanbHas —Touka. Cucrema  OTcyéra.
' OTHOCUTENTHHOCTD JIBUKECHHUS
12 PaBHOMepHOE 1 HepaBHOMepHOE ABMKeHue. Cpeauss ckopocts. Dopmyna st
' BBIUUCIICHUS CPEeTHEH cKopocTH: V = S/t
PaBHOMepHOE MPSMOMMHEHHOE IBIKCHHE. 3aBHCUMOCTb KOOPJMHATHI TEla OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O MPSIMOJTMHEHHOTO JIBHKCHHUS:
13| M)=xp+tud
I'padukn 3aBUCHMOCTH OT BpPEMEHH /JIsl TPOSKIHH CKOPOCTH, IPOCKINU
NepeMelIeHus, MyTH, KOOPIMHATHl NpPU PABHOMEPHOM IPSIMOJIUHEHHOM
JBHKCHUU
3aBUCHMOCTh KOODJHMHATHI Tella OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
PSMOJIMHEHHOTO JIBHKCHUS:
2
Sl =v, * i+ * =
<
@opmynbl AN TPOEKIUU NEpeMEIICHHs], MPOCKIMA CKOPOCTH M MPOEKLUH
YCKOPEHHS TIPH PAaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JIBUKEHUH:
2
14 Sy (f) =Upx- T+(T1_ ’ ? »
U_\'('f) =Upy T4, 1,
a.(f)=canst,
Ulrc‘ - lJl.'cL :z‘g.‘rsx
I'padukn 3aBUCHUMOCTH OT BpPEMEHH JUIS TMPOCKIIMH YCKOPEHHS, MPOCKIHH
CKOPOCTH, TIPOCKIIUHM TEePEMEIeHHs, KOOPJMHATHI MPH PAaBHOYCKOPEHHOM
NPSIMOJMHEIHOM JIBIKCHUT
CBoOoanoe maneHue. PopmyIibl, OMUCHIBAIONIME CBOOOJHOE TAJCHUE Tela 110
BEpTHKAIU (IBW)KEHHE Tejla BHU3 WIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
15 3emumn). ['padmku 3aBUCMMOCTH OT BPEMEHHM JUIsi NPOCKIUU YCKOPEHHS,
NPOCKIIMU CKOPOCTH W KOOPAWHATBI TP CBOOOJIHOM MAJACHHH Teaa TI0
BEPTHUKAIN
CKOpOCTh PaBHOMEPHOTO JBIDKCHHS Tella O OKpyKHOCTH. HampaBnenue
CKOPOCTH.
dopmyna sl BEIYMCICHUS CKOPOCTH Yepe3 Pajnyc OKPY)KHOCTH U MEPUO]
oOpaIeHus:
1.6
v = inR
T

LlerTpocTpemMuTenbHOe  ycKOpeHue. HampaBieHue IEeHTPOCTPEMHUTEIHHOTO
yckopenusi. Dopmyna Uit BEIYUCICHUS YCKOPCHUS:




dopmyra, CBA3BIBAIOIIAS [IEPHO]] U YACTOTY OOpaICHUS:

vl
T

1.7

Macca. ITnmotHOCTH BCIIIECTBA. CDOpMy.]'Ia JJIs1 BBIYHMCJIICHUS IINIOTHOCTH:

_om
V

1.8

Cuma — BCKTOpPHAasA (bPI3I/I‘IeCKa$I BeanunHa. ClnoskeHue Cuil

1.9

SBnenune unepuuu. [lepsiii 3akon HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-d

COHaHpaBJ'IeHHOCTb BCKTOpPA YCKOPCHUA TCJIa U BCKTOPA CUJIBI, ,HeﬁCTBYIOH_Ieﬁ Ha
TECJIO

111

B3aumoneiictue ten. Tperuii 3akoH HeroToHa:

Fy y=-F_

112

TpeHHe IMOKOA U TPCHUC CKOJILKCHHA. CDOpMy.Ha JJI1 BBIYMCIICHUA MOYJIA CUJIbI
TPCHUA CKOJIbKCHUA:

Frp:u-;‘f

1.13

Hedopmarus Tena. Ymopyrue u Heynpyrue aedopmanuu. 3aKOH YHOpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

Bcemupnoe TsaroTeHue. 3aKkoH BCEMUPHOTO TATOTEHUS:
Foc. my -i}}:
R
Cuna TsxecTH. Y CKOpeHrne CBOOOTHOTO MaIeHUsI.
®dopmyia 1Sl BBIYUCIEHUS CUIIBI TSKECTHU BOJIM3H 1oBepXxHOCTH 3emiu: F = mg.
JBuxenue miaanet Bokpyr Connna. [lepBas kocMudeckast CKOPOCTb.
HesecomocTs 1 nieperpysku

1.15

Nwmmynse Tena — BeKTopHas puznueckas BeIMIHHa.
D=mi

Nmnynbe cuctemsl Ten. M3menenne nmnyibca. IMIynbe crib

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JJIA 3aMKHyTOI\/'I CUCTCMBI TCII:
=y +m, U, =const

PeakTtuBHOE IBMKEHHE

1.17

Mexanunueckas pabota. @opmyiia 1711 BHIUUCIEHUS paOOThI CUJIBL:

A=Fscoso

Mexannueckass MOITHOCTE:




=24
I

Kunernueckast u noreHunanpHas sHeprus. @opmyiia AJis BBIYUCICHUS
KUHETUYECKON DHEPIUU:

H!UE
E, =——
1.18 z . N
Teopema o kuHeTnueckoil sHeprur. @opmyia Juisi BHIYUCIEHUS TOTEHIIMAIBbHON
SHEPIrUU Tella, MOIHIATOrO
Haj 3eMIIEN:
E,=m gh
Mexannyeckas SHeprus:
E=E;+E 2
1.19 .
3aKOH COXPAaHEHUs MEXaHNYECKOU sHEprun. Popmyra Uit 3aKOHA COXPaHEHUs
MEXaHMUYECKOHN 3HEpPIUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpareHre MexaHUUECKON SHEPTUU pY HAJIMYUU CUJIBbI TPEHHUSL.
IIpocTeie MEXaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Peryar. Moment cuibl: M - Fl.
VYciioBre paBHOBECHS pblyara:
120 MM +.=0
[ToasmxHbIM 1 HemoABM X HBIN 0110ku. KII/] mpocThix MexaHU3MOB,
n= A‘]:[ME:&E&H
‘4'3&1‘]_‘:6.‘2[3
JlaBiieHue TBEPAOTO TeNa.
®opmyia 1S BBIYUCIEHUS JABJICHUS TBEPIOTO Tea:
p= F
5
121 JaBnenue raza. ATMocgepHoe J1aBIeHHE.
I'unpocraTudeckoe 1aBaeHNE BHYTPU KUKOCTH.
dopmyna u1sl BBIYMCIEHUS 1aBJICHUS BHYTPH KUAKOCTH:
P=pg+ Py
1.22 3akown [lackans. 'mapaBaundeckuii mpecc
3akoH Apxumena. Popmyna I ONPENENEHUsS BBITAIKUBAIOIIEH  CHIIBI,
JEUCTBYIOLIEN Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:
1.23 -
F_jlm_ =pgV
VYcnosue miaBanus tena. [lnaBanue cy10B 1 BO3AyXOIJIaBaHUE
MexaHndyeckue KoneOaHMA. AMIUIUTYNA, TEPUOJ M YacToTa KoJieOaHH.
dopmyia, CBSI3bIBAIONIAs YACTOTY U EPUOJ KOJICOAHUMN:
1.24
v = 1
T
1.25 MareMaTtnueckuii M IPYKUHHBIA MasTHUKHU. IlpeBpamienue sHepruu Ipu




KOJIE0ATEIIbHOM JIBUKEHUNA

1.26

3aryxaromue kKosnebanus. BernyxkaeHnabsie konebanus. Pezonanc

1.27

Mexanunueckue BOJHBI. [IpofosibHBIE U MONEPEYHbIE BOJIHBL. J[JIMHA BOJHBI U
CKOpPOCTb pacrpOCTPaHECHUS BOJHBI:

h=v-T

1.28

3Byk. I'poMKoCTh M BbICOTa 3ByKa. OTpayKeHHE 3BYKOBOM BOJHBI Ha TPAHUIIE
nByx cpell. MH(ppa3ByK U yabTpa3ByK

1.29

IIpaxmuueckue pabomol

W3mepeHue cpeqHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
NPYXUHBL, KO3((UIIMEHTAa TPEHUSI CKOJNBKEHHS, paOOThl CHIIBI TPEHUS, CHJIIbI
YIPYTroCTH; CPENHEH CKOPOCTH JIBMXKEHMsS OpycKa IO HAKJIOHHOM IIOCKOCTH;
YCKOpeHusi Opycka Npu ABIKEHHUH I10 HAKJIOHHOW IUIOCKOCTH; YacTOTHI H
nepuosia KoiebaHMH MaTeMaTHYeCKOro MasTHHMKA; YacTOThl U IepHoja
KoJie0aHUH MPYKWHHOTO MasiTHUKA; MOMEHTA CHIIbI, JEHCTBYIOIIEro Ha phIyar;
paboThl CUJIBI YNPYrocTH MNpH MOABEME Ipy3a C IMOMOUIbIO HEHNOJIBH)KHOTO
010Ka; paboThI CHUJIBI YIPYTOCTH TPU MOIBEME TPYy3a C TIOMOIIBIO TTOABIKHOTO
O1oxka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHJBI OT 00BbEMA MOrpyKEHHOU
YacTH Tela U OT IUIOTHOCTU >KUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUJIIbI
OT MacChl TeJa; CHIIBI TPEHUS CKOJIBKECHUS OT CHIIBI HOPMAJIBHOTO JJABJICHUS U OT
poJia MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HMKAIOLIEH B NMPYXKHHE, OT CTENEHH
nedopmaluu NpyXKUHBI, YCKOPEHHUsT OpycKa OT yriia HakJOHa HaINpaBIISIOIICH;
nepuosia (4acToThl) KoeOaHUM HUTSHOIO MasTHUKA OT JUIMHBI HUTH; NEPHOAA
KoJIe0aHWH TIPY>)KMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH TPy KHUHEI,
UCCIIeIOBAaHNE HE3aBHUCHUMOCTU IEpHOAA KOJEOAHWH HUTSIHOIO MAasiTHHKAa OT
Macchl rpy3a. [IpoBepka ycioBus paBHOBECHsI pblyara

1.30

Qusuyeckue A6NeHUs 6 Npupooe: TIPUMEPHl IBWXKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW U HEXHUBOU NPUPOJE, NEHCTBUE CUIIBI TPEHUS B IPUPOAE U
TEXHUKE, NPUINBBl U OTJUBBI, JBWXKeHUE IulaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHHUE KUBBIX OPraHU3MOB, PbIYaru B TEJIE€ YEJIOBEKa, BINSHUE
aTMoc(epHOro JaBlieHUS Ha JKUBOM OpraHu3M, IUIaBaHUE pbIO, BOCHpPUATHE
3BYKOB )KMBOTHBIMH, 3eMJIETPACEHUE, CEHCMUYECKUE BOJHBI, IIlyHAMH, 9XO

131

Texnuueckue ycmpoticmea: CIAJOMETP, NATYUKU IIOJIOKEHMSI, PACCTOSHHUSA U
YCKOpPEHUS, JWHAMOMETp, TMOJIINUIHUKHA, pPAKEThl, pblYar, MOJABWKHBIA U
HETOJIBIKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTh, MPOCTBIE MEXAHWU3MBI B OBITY,
COOOIIAIOINECS] COCY/bl, YCTPOWCTBO BOJONPOBOJA, TMAPABIMYECKHI mpecc,
MaHOMeETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW HAcOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIUVIOBBIE ABJIEHUA

2.1

OCHOBHBIE  TIOJIOKEHHUS  MOJICKYJISIPHO-KHHETHYECKOW  TEOpUU  CTPOCHHS
BemecTBa. MoJienu TBEPIOTO, KUIAKOTO U Ta3000pa3HOTO COCTOSIHUN BEIIESCTBA.
Kpucrannuueckue u amopgHbIe Tena

2.2

JlBiokenne 4vactul, BemiecTBa. CBA3b CKOPOCTH  JBIJKEHUS YacTUI[ C
TeMmeparypoil. bpoyHoBckoe aBmxenue, 1upy3us

2.3

CMauuBaHue 1 KalMWJUIIPHBIC ABJICHUA

2.4

TennoBoe pacimipCHUC U CXKATUC

2.5

TemoBoe paBHOBecHE

2.6

Buytpennss sueprus. PaGora u Teruomepenada Kak CIOCOObI H3MEHEHHS




BHYTPEHHEHN 3HEPTUU

2.7 Bunel Teruionepenaun: TEIONPOBOAHOCTb, KOHBEKIIMS, U3Ty4EHUE
Harpesanne wn oxmaxzaenue t1en. KonuuectBo — TEIUIOTHL. Y jenbHas
28 TEIUIOEMKOCTb:
O=am(t,—1,)
3aKOH COXpaHEHMsI DHEPruU B TEIUIOBBIX IIpoLEccax. YPaBHEHHE TEILIOBOIO
29 Oaslanca:
0 +0, +..=0
HUcnapenue u konaeHcauus. V3MeHEHME BHYTPEHHEHM SHEPrMUM B IIPOLIECCE
2.10 UCIIapeHuss W KoHaeHcauuu. Kumenwe IKMOKOCTH. YIenpHas — TEeIuloTa
napoo6pasoBanus: L = Q/m
2.11 BrnaxnocTs Bo3yxa
[InaBnenne wn Kpucrtammsauus. [I3MeHeHHMe BHYTPEHHEW OSHEpPruu Ipu
IUIABJICHUN U KPUCTAJUIN3ALMHU. Y I€JIbHAs TEIUIOTA IUIABJICHUS:
2.12
_9
- m
213 BHyTpeHHss sHEPrus cropaHus TOIIMBA. Y IeNIbHAs TEIUIOTa CrTOPaHuUs TOILIMBA!
q=0Q/m
2.14 [Ipunuuns! padotsl TemnoBbix asurarenei. KI1/] rernnosoro apurarens
IIpaxmuueckue pabomoi
N3mepenne yaenpHON TEIIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIUJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMmeparypbl (PUKCUPOBAHHOMN
Maccpl, B KOTOPYIO OIIyIIE€H HArpeTblii IWIMHIP;, KOJIMYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HarpeThiM LWJIMHAPOM, IOCJIE OMYCKAaHUS €ro B BOAY KOMHATHOM
TEMIIEPATYPHl; OTHOCHUTENBHOW BJIAKHOCTH BO3AYXd; YAEIbHOW TEIIOTHI
iaBieHus Jnpaa. McecnenoBaHue W3MEHEHHsS TeMIepaTypbl BOJABI  NPHU
Pa3NUYHBIX YCIIOBHSX; SIBICHHUS TEIJIOOOMEHa NpU CMENIMBAHUU XOJOAHON M
ropsiuel Bobl; Ipolecca UCIapeHust
DQusuueckue A61eHUs 8 npupooe. TIOBEPXHOCTHOE HATSIKEHHE M KaNMUIIpHbIE
2.16 SIBJICHUSI B MPUPOJIC, KPUCTAJUIBI B Tpupoze, u3nydenue CoiiHIa, 3amMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEes, CHera
Texnuueckue ycmpoticmea: KalWLIApbl, IPUMEPbl UCIOIb30BaHUS KPUCTAJUIOB,
517 KHUJKOCTHBIM TEPMOMETp, NAaTUMK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, JBUTATEIb BHYTPEHHETO
CropaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnexTpuszanus Tei. /[Ba Buaa 3IeKTpUYECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyrnona
3.3 3aK0H COXpaHECHHS YICKTPHUISCKOTO 3apsaa
3.4 Onektpuueckoe mone. HanpsokéHHocTh  anekTpudeckoro mois.  [IpuHiun
' CYIIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn osnexrpuueckux 3apsuoB. JIeCTBHE 3IIEKTPUYECKOrO IIOJIL  HA
' aneKTpudecKkue 3apsiibl. [IpOBOJHUKY U TUANEKTPUKH
36 ITocTosiHHBIN 31eKTpUYeCKUi TOK. JlefcTBUS 3ieKTpUuuecKkoro Toka. Cuma Toka.

Hampsokenue.




l=qg/t,U=AqQ

DJEKTPUYECKOE COMPOTUBIICHHE. Y ICTBHOE 3JICKTPUIECKOE COMPOTHBICHHE:

371 R=plis
3.8 3akon Oma s yuactka snektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COETUHEHHE TPOBOIHUKOB:
1, =1, U=U,+U,. R=R,+R,
3.9 [MapannensHoe coeAMHEHNE TPOBOTHIUKOB PABHOTO COITPOTHUBIICHUSI:
U=U;I=I+1I; R:%.
CMmenianHble COeMHEHUS TPOBOIHUKOB
3.10 Pa6ota u momHOCTE 25ekTpudeckoro Toka. A = Ult, P = Ul
3axoH Jlxoyns — Jlenua:
3.11 0= 12 ‘R-t
OneiT Opcrena. MarHutHoe IMoJie MPSMOTO MPOBOJHUKA C TOKOM. JluHuuM
3.12 MarHUTHON HHTYKIIUU
MarnutHOoe mMOJN€ TMOCTOSIHHOTO MarHuTa. B3anMoaencTBHE MOCTOSHHBIX
3.13 MarHuToB
3.14 JleficTBHEe MarHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM
3.15 OneiTel @apajnes. SBieHue aekTpoMariuTHOW uHAYKUMU. [IpaBuino Jlenna
Ipaxmuueckue pabomoi
W3mepeHne  2IEKTPUYECKOTO  CONPOTHBIICHUS  PE3UCTOPA;  MOIIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI  TOKA, BO3HUKAIOUIETO B TPOBOJIHUKE
316 (pe3ucTopsbl, JTJaMIOYKa), OT HAPSXKEHHUs Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH
COIIPOTHBIICHUS OT JUTMHBI TPOBOJIHHUKA, TUIOMIAN €T0 TOMEPEYHOTO CEYCHHS U
YIEJIBHOTO COTPOTUBIICHUS.
[TpoBepka mpaBuia Ui SJIEKTPUIECKOTO HAMPSHKEHUS MPH TIOCIIEI0BATEIEHOM
COCMHEHUHN TPOBOJHHUKOB; TpaBWJIA I CHIIBI DJIEKTPUYECKOTO TOKAa TIPH
napajieIbHOM CO€JMHEHUH NMPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue a61eHUs 6 Npupooe: DSIEKTPUUECKHUE SBJIEHUS B armocdepe,
3.17 AJIEKTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE TOJe 3eMiH, Ipel( MOoJIoCoB,
PO MArHUTHOTO TIOJIS TS KU3HH Ha 3eMile, TOJISIPHOE CUSTHUE
Texuuueckue ycmpouicmea: OSIEKTPOCKOI, aMIepMEeTp, BOJBTMETpP, pPEOCTar,
CU€TUMK  DIIEKTPUUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeIbHbIE 3JEKTPOIIPUOOPHI (mpuMepsI), JNEKTPUUECKUE
MPEOXPAaHUTEHN, DIIEKTPOMArHUT, OJJIEKTPOJBUTATENh IOCTOSTHHOTO TOKa,
TeHepaTop MOCTOSHHOIO TOKa
3.19 DnekTpoMarHuTHBIC BOJTHEL. [1Ikasa ieKkTpoMarHuTHBIX BOJH
3.20 JlygaeBas Mmozielnb cBeTa. [IpsMomHeHOE pacIpoCTpaHSHHE CBETa
3.21 3akoH oTpaxeHus ceta. [1nockoe 3epkano
3.22 [Tpenomienue cBera. 3aKOH MPEITOMIICHUS CBETa
3.23 Jlucnepcus cBeta
3.24 Jlunza. Xon nydeit B nmH3e. DOKycHOE paccTostHUE JTUH3BL. OnTHYecKas cuia




muusel; D = 1/F

3.25 I'na3 xak onTuueckas cuctema. OnrTudeckue npuoopbl
IIpaxmuueckue pabomol
###Par###I3MepeHre  ONTUYECKOW CHIIBI COOMparoIieil JUH3BI; (POKYCHOTO
paccTosiHUsL COOMpAOLIei JTMH3HI (110 CBOMCTBY paBEHCTBA Pa3MEpOB MpeaMeTa U
M300paXkeHusi, KOrjaa MpeAMET PacloyioKeH B JIBOMHOM Gokyce), MmoKazarems
3.26 IIPEIOMJIEHUS CTEKJIA.
###Par###lIccnenoanue CBONCTBA M300paKEHUs, MOJYYCHHOTO C TOMOIIBIO
cobuparomield JUH3bI, W3MEHEHHS (OKYCHOTO PACCTOSHHS IBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yrja HpeJoOMJICHUS CBETOBOrO Jiydya OT yrja MaJeHus Ha
I'PaHULE «BO3JYX — CTEKIIO»
397 Qusuuyeckue asneHus 6 npupooe: 3atmenus Connua u JlyHel, 1Bera Tedn,
' OIITUYECKHUE SBJICHUS B atMoc(epe (uBeT HeOa, pedpakuus, pagyra, MEPax)
3.8 Texnuueckue ycmpoiicmeéa: OYKH, TIEPHCKOI, (hoToammapar, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBEBGIE ABJIEHWA
41 PagnoaktuBHOCTB. Anb(a-, O6era-, ramma-uznydenus. Peaknun anbpa-u Oera-
) pacmaza
4.2 Omnsitel Pesepdopna no paccesnuto anbda-yactuil. [ImanerapHas mozgens atoma
4.3 CocraB aTomHoro0 siapa. M3otorbl
44 [Iepuon nomypacnaza aTOMHBIX sIEpP
4.5 SnepHbie peakny. 3aKOHBI COXPAaHEHHsI 3apsJ0OBOTO U MAaCCOBOTO YUCE
Qusuueckue a6neHUs 6 nNpupode: €CTECTBEHHBIM paJUOAKTUBHBIA  (OH,
4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE MW3JIy4€HHE MPUPOJHBIX MUHEPAJIOB,
NeiCTBHE paJIMOaKTUBHBIX M3JIyY€HUN Ha OpraHU3M YeJloBeKa
47 Texnuueckue ycmpoticmeéa: CIEKTPOCKON, UHIUBUAYAIbHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpPHad SOHEPreTuKa
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