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1. HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢u3uKe Ha YpOBHE CpeaHero oOmiero obOpa3oBaHus pazpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanum», TpeOOBaHWI K pe3ylnbTaraM OCBOCHHS (permepanbHOW  00pazoBaTeIbHOMN
nporpaMmsl cpeanero obmero oopazoanus (POII COO), npencraBieHHbX B DepepanibHOM
rocygapctBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Kouuenuuu mnpenopaBaHus
yaeOHOTo mpenMera «@Du3uka» B oOpa3oBaTenbHBIX opraHu3amusx Poccuiickoit denepanum,
peayn3yIoMX OCHOBHbIE 00pa3oBaTeIbHbIE POTPaMMbl, 1 OCHOBHBIX M0JI0KeHUN «CTpareruu
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

Copepxanue  mporpaMMmbl 10 (u3MKe ~— HampaBieHO  Ha  (OpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH OOYYaOIIMXCS M OpraHu3aluio HU3ydeHus (U3MKu Ha
NeSITeNbHOCTHOH OCHOBe. B mporpamMe mo (u3MKe YYMTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBanmit DPIOC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
MEeTanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHs, a  TaKkKe  MEXIpEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00I1I1ero 00pa3oBaHMsl.

[IporpamMma mo Qu3suke ycTaHaBIMBAaeT paclpezelieHne y4yeOHOro maTepuana Mo rojaam
oOydeHus (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUS MPEIMETHOIO COJEpXKaHUs U Yy4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaroImMXCsl.

IIporpamma no ¢gusuke pazpaboTaHa ¢ LEIbIO OKA3aHUS METOAUYECKON MOMOIIU YUUTEIIO
B CO3/IaHUM paboueil MPOrpaMMBbI 10 y4eOHOMY TIPEAMETY.

®dusnka ABIAETCS CUCTEMOOOPa3yIOLIMM JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEAMETOB,
MOCKOJIbKY (pU3MUECKHE 3aKOHBI JIE)KAaT B OCHOBE NPOLIECCOB U SIBICHUI, U3y4aeMbIX XMUMHEH,
Ouosorueil, actpoHoMueil 1 pu3nueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, IpeJocTaBisgeT Haubojee sCHble 00paslibl NMPUMEHEHHs HaydyHOI'o METOAa
MIO3HAHHUSA, TO €CTh CIIOCO0a MOJTYyYEeHUsI JOCTOBEPHBIX 3HAHUM O MUDE.

OpnHa M3 riIaBHBIX 3a7a4 (uU3MuecKkoro o0pa3oBaHMs B CTPYKType oOliero oOpa3oBaHMs
COCTOUT B (OPMHUPOBAHUM €CTECTBEHHO-HAyYHONH TI'PaMOTHOCTH W HHTEpeca K Hayke Yy
00yJaronuxcs.

W3yuenne ¢uzukun Ha 0a30BOM YpOBHE MpelIojiaraeT OBJAJCHUE CIEAYIOIUMU
KOMIETEHTHOCTSIMH, XapaKT€PHU3YIOLIMMH €CTECTBEHHO-HAYYHYIO I'PAMOTHOCTb:

® HAy4YHO OOBACHATH SIBJICHUS,

® OIICHUMBATh U HIOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BaHMS;

® UHTEPHPETUPOBATh JaHHBIE U MCIIOJIb30BaTh HayuyHbIE JI0Ka3aTeNbCTBAa IS
IIOJIy4EHUS BBIBOJIOB.

Henn wn3yueHuss QU3MKUM Ha YpPOBHE OCHOBHOIO OOIIero oOpa3oBaHMs ONpPE/AEICHbI B
Konnenuuu npenojaBanus yuebHoro npeamera «Pu3uka» B 00pa30BaTENbHBIX OpraHU3aMIx
Poccuiickoit ®@enepannu, pealn3ylOIUX OCHOBHbIE 00I1e00pa3oBaTelibHble MPOTrPaMMBI,
yTBepkAEHHON pemenneM Komternn MunucrepcrBa npocsemienust Pocculickont ®@enepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne TTK-48H).

Hean u3ydyenus pusuku:

e npuoOpeTeHHEe HHTEpeca W CTpEeMJIEHUS OOyJaroluXcs K HaydHOMY H3Y4YEHHUIO

MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;



® Dpa3BUTHE TMPEICTABICHUA O HAyYHOM METOAE TMO3HAaHUS U (OPMHPOBAHUE
HCCIIEI0OBATENILCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3YUEHHs] OCHOB CTPOCHHS
MaTepuH U (yHIAMEHTAILHBIX 3aKOHOB (PH3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJHM (PU3MKH UL Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K AaJbHEUIIEMy OOyICHHUIO B 3TOM
HaIpaBJICHUU.

JlocTiokeHre STHX Iefiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHus 00ECIIEYNBACTCS PEIICHUEM CIIEIYIONINX 3a4a4.

e npuoOpeTeHHe 3HAaHUM O JAUCKPETHOM CTPOEHHM BEIEeCTBA, O MEXaHWYECKUX,

TETUTOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX W KBAHTOBBIX SIBIICHUSX;
e 1puOOpeTeHHe YMEHUH ONUCBHIBATH U OOBACHATH (U3MYECKHE SBJICHUS C
WCTIOJIb30BAHMEM TIOJTy4YSHHBIX 3HAHUIA;,
® OCBOEHHE METOJIOB pEeIIeHUs NPOCTEHIINX pPACYETHBIX 3aJad C HCIOJIb30BAHHEM
(GU3NIECKUX MOJIETICH, TBOPUECKUX U MPAKTHKO-OPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHHH HAONIOJATh TPUPOAHBIC SBICHUS W  BBITIOJNHITH  OMBITHI,
nabopaTtopHble paOOTHl M 3KCIIEPUMEHTAIBHBIE MCCIEI0BAHUS C MCIOJIb30BAHUEM
W3MEPHUTEIBHBIX TIPUOOPOB;
® OCBOCHHE MPUEMOB paboThl ¢ WHpOpMaIuel (PU3NUECKOro coaepKaHUs, BKIIOYAs
nH(MOPMALIUIO O COBPEMEHHBIX JOCTHKEHHMSIX (U3UKH, aHalu3 U KPUTHUYECKOe
OIleHUBaHMUE MH(POpPMAIINK;
® 3HAKOMCTBO cO cepamu MpoPeCCHOHATHHON JACATEIHHOCTH, CBA3aHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHMKEHUSIX (U3UUYECKOI HAYKH.
Ha usydenne ¢usuxu (0a30BBIA ypOBEHb) HA YPOBHE OCHOBHOIO 00IIEero 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heleno), B 8 kinacce — 68 yacoB (2 yaca B
Heneno), B 9 kinacce — 102 yaca (3 gaca B HEZEIO).

[Ipennaraemsliii B mporpamme no (Gpu3uke rnepeueHs 1ad0paTopHbIX pabOT U OMBITOB HOCUT
pEeKOMEHAATEIbHBIA XapaKTep, YYUTENb JelaeT BBIOOp MpoBeneHus IabopaTopHbIX padoT u
OTIBITOB C YY4ETOM UHIUBUIYAIbHBIX 0COOEHHOCTEN 00yJYaromMXCsl, CIICKA SKCIIEPUMEHTAIbHBIX
3aJlaHu, MpeiaraéMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO K3aMeHa Mo (pu3uKe.



2. COAEP)XAHME OBYYEHUS

7 KJIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro MUpa.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoiHasi CUCTEMA €IMHMII.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd W3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJI TMO3HAHWS: HAOJIOJEHHE, IOCTAHOBKA HAyYHOTO BOMPOCA, BBIABKEHHE THUIOTE3,
SKCHEPUMEHT [0 TMpPOBEpPKE TuUIoTe3, O0O0bsAcHEeHHe HalOmogaeMoro spiaeHus. OmnucaHue
(u3NYeCKUX SABJICHUN C TIOMOIIIbIO MOJEIEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2. O®uzndecknue NMpuOOPHI U MPOLEAYypa MPSIMBIX U3MEPEHUH aHAJIOTOBBIM M IH(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHb! JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.

Omnpenenenne pa3mMepoB MaJbIX TEI.

aorwpnE

W3mepenue Ttemmeparypbl MpU IOMOIIM JKUIKOCTHOIO TEPMOMETpa U JaT4yHKa
TEMIEPATYPHI.
6. IlpoBenenue wuccienoBaHUS MO MPOBEPKE TUIOTE3bI: AATBHOCTH IMOJIETA IIApUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIle, YeM OOJIbIIIE BHICOTA MYCKa.

Pa3znen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbl, MX pa3Mmepbl. OIBITHI, JA0Ka3bIBAIOIINE
JMICKPETHOE CTPOCHUE BEUIECTBA.

JIBukenue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTUI[ C TEMIEpPaTypOM.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEI[ECTBA: CTPOCHHME Ta30B, IKUAKOCTEH U  TBEPABIX
(kpucTamuinyeckux) Tena. B3auMocBs3b MexAy CBONMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BO/IBL

Hemoncmpayuu.

1. HaGmonenue 6poyHOBCKOTO JABIKEHUSI.

2. Habmopenue nudpoysuu.

3. HalGnronenue sBIEHHM, OOBICHIIOMIMXCS MPUTSHKEHUEM WA OTTAJIKHBAaHUEM YacTHUIL

BEIIECTBA.

Jlabopamopusvie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIONIb30BaHUEM (oTorpaduit).

2. OTmbITHI 10 HAOIIOICHUIO TEIIOBOTO PACIIUPEHHUSI Ta30B.

3. OmbIThI M0 OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

Paznea 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKOpoCTb [P HEPAaBHOMEPHOM JBUKEHUU. PacyéT myTu U BpeMEHU IBUKEHUS.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cunma Kak XapakTepucTuKa B3aumojaeucTBusi Tein. Cuiia ympyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTByromas cui. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHHS Tela.

N3mepenne ckopocTr NpsSMOJIMHENHOTO IBU>KECHHS.
Habntonenue siBjaeHUs] HHEPIUH.

Habmtonenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.

ok wnE

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnwie pabomel u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHune cpemHel CKOPOCTH CKOJNBKEHHS OpycKa WM IapuKa MO0 HAKIOHHON
MJIOCKOCTH.

3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMarinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT Beca Tenla U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIeHUd Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEJAMU, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
riyounsl.  [mapocratmueckuii  mapagokc. CooOmiarommuecs — cocynsl.  ['mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuuuHBI CylIeCTBOBAHUS BO3YIIHOMN
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBUCUMOCTH
aTMoc(epHOrOo JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubGopbl mis u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeiTankuBarorias (apxumeoBa)
cuia. 3akoH Apxumena. [TnaBanue ten. Bo3nyxomiaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEPaTyphI.

[lepenava naBIeHUS KUIKOCTHIO U Ta30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.

o~ wbdE



3aBUCUMOCTh BBITAJKMBAKOIICH CHIBI OT O0BEMA MOTPYKEHHOW YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue 1naBaHWs TeJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS INIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopusie padomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&éMa MOrpYKEHHON B KHUJIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, JCUCTBYIONIEH Ha TeNo, NOrpYXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKA M OIpPEICIICHHE €€
Irpy30I0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckas pabota. MOIIHOCTb.

[IpocThie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus
priuara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKy. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocThix Mmexanu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunetnueckas W noTeHUualbHass »Heprus. I[lpeBpamieHne
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYroil. 3aKOH COXPAHEHUS SHEPTUN B MEXAHUKE.

Hemoncmpayuu.

1.

[Ipumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuwie pabomel u onvimel.

1. Ompenenenne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja II0
TOPU30HTAIBHOM MOBEPXHOCTH.
2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.
3. Hamepenne KII/| HaKIOHHOM IJIOCKOCTH.
4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUSA.

OCHOBHBIC MOJIOKESHHUS MOJ'IeKy.]'IHpHO'-KHHGTH‘IGCKOﬁ TCOPUHU CTPOCHUS BCUICCTBA. Macca
U pa3Mepbl aTOMOB H MOJICKYIL. OHBITLI, HNOATBCPIKAAIOIIHUEC OCHOBHBIC IIOJIOXKCHUSA
MOJIGKyJIHpHO—KPIHCTI/I‘ICCKOﬁ TCOPHUMU.

Mogenu TBépI[OFO, KHUIKOTO U F83006p83HOFO COCTOSIHMH BEIIECTBA. KpI/ICTaJ'IJII/I"IeCKI/Ie u
aMOp(l)HHC tena. OObSICHEHHE CBOICTB ra3osB, JKUIKOCTEN U TBépI[I)IX TEJI HAa OCHOBE IOJIOKEHUI
MOJ'ICKyJ'IprHO'—KHHeTquCKOﬁ TCOpHUH. CmaunBaHue u KalmnJUIAPHBIC SBJICHUS. TennoBoe
pacliupCHUC U CKaTUuc.

TeMnepaTypa. CBs3b TEMIICpATypbl CO CKOPOCTBHO TCIUIOBOTO MAOBHKCHUA YaCTHL.
BHy’TpeHHﬂﬂ SHEprus. CnocoObl M3MEHEHHS BHYTpeHHeﬁ OHEpruuv: TCIUIOICpEaAadYa U
COBCPIHICHUC paGOTBI. Bungwr TCILIONICpeaaun: TCIJIOMPOBOAHOCTh, KOHBCKIHA, U3TTYUCHHUC.



KosmuecTBo TemnoThl. Y7enbHas TEINIOEMKOCTh BeLIeCTBA. TeII0OOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oananca. [lnaBieHue W oTBepAeBaHUE KPHCTAILIMYECKUX

BCIICCTB.

VYnaenpHas Ttemnora ruiaBleHus. [lapooOpa3oBanme u koHueHcanws. Mcnapenue.

Kunenne. YnaenpHas Temiora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpATypbl KUICHHS OT
aTMOC(EpHOTO JTaBICHHUS.
BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

1. HabmroneHnue OpoyHOBCKOTO JIBHIKEHUS.

2. Hab6mronenue nuddy3un.

3. HabGnronenwue siBIICHUH CMauMBaHUS U KalTWJUTIPHBIX SIBIICHUM.

4. HalnrogeHue TEIIOBOTo pacIupeHHs Tell.

5. VI3MeHeHue naBieHUS raza Mpu H3MEHEHUH 00bEMa M HarpEBAHWUN WITH OXJTAKICHHH.

6. IlpaBuia U3MEpEeHUS TEMIIEPATYPHI.

7. Bunel Teruionepeaayn.

8. OxmnaxJaeHne Ipu COBEPIICHUH PaOOTHI.

9. HarpeBanue mpu COBEepIICHUN PAOOTH BHEITHUMHU CHIIAMHU.

10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HaGmroieHre mocTosTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13. Mozenu TEIUIOBBIX ABATATEIEH.

Jlabopamopnuie pabomel u onvimel.

1. OmnpIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

2. OmnbITHI 0 BHIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM UJTU caxapa.

3. OmnbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEI.

4. Onmnpenenenue AaBlieHUs BO3yXa B Oa/sIOHE IITPHILIA.

5. OmnbITel, JEMOHCTPUPYIOIIME 3aBUCHMOCTh [aBJICHUA BO3AyXa OT ero oObéma u
HarpeBaHus WIH OXJIaKICHUS.

6. IlpoBepka TUMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJUHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphbl.

7. HaOnronenue u3MeHEHUs BHYTPEHHEHW SHEPTUM Tella B pe3ysbTare TeIulonepenadd u
paboThl BHEIITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJOIHOM U TOpsSYeid BOIDI.

9. OmpegeneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIMIOOOMEHE ¢
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.

10. Ompenenenue yneabHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Onpenenenrie OTHOCUTENBHOMN BIAKHOCTH BO3IyXa.

13. Ompenenenue yneabHOM TEIUIOTHI MJIaBICHUS JIb/IA.

Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3zanMopelicTBHE 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJCHMCTBUS 3apsSOKEHHBIX TE1 OT BEJIUYUHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuyeckoro nosist. IlpuHuun cynepno3uuuu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsanoB. DJIEMEHTapHbIM 3iekTpudeckuil 3apsia. CrpoeHue
atoma. ITpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.

DOneKTpuuecKuil TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. crounuku
IIOCTOSIHHOTO TOKa. JIeWCTBUS AJIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUUYECKUHN TOK B )KUJKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[locnenoBarenpHOE U NapaUIEIBLHOE COEIMHEHUE IPOBOIHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
U OTPEOUTENH IEKTPUUYECKOI 3Heprun B ObITy. KopoTkoe 3aMbIkaHUe.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOe noJie 3eMJId U €ro 3HaAYeHHE /s KU3HA Ha 3emie. OnbIT Dpcerena. MarHutHoe molie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTENb MOCTOSHHOrO Toka. lMcmonp3oBaHue
AIIEKTPOABUTaTeNe B TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnextporeHepatop. CrnocoObl TOMYyYEHHUS JIIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa poJia ANEeKTPUYECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.
JIefCTBHUS 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIAKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHrs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielficTBre MOCTOSTHHBIX MAarHUTOB.
. MoaenupoBaHrue HEBO3MOKHOCTH Pa3eJICHHs TIOJOCOB MArHUTA.
. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarHuTHO€ nose ToKa. DJIEKTPOMAarHur.
. JlelicTBMe MarHUTHOTO TOJIS1 HA IPOBOJIHUK C TOKOM.
. DIIEKTPOIBUTATEINb IOCTOSTHHOTO TOKA.
. UccnenoBanue sIBIEHUS 2IEKTPOMAarHUTHOM MH TyKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HalpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIIOBUH €r0 BOZHUKHOBEHMUS.
. DIEKTPOreHepaTop NOCTOSIHHOTO TOKa.

CoNaOrLNPE
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI MO HAOTIOACHUIO JICKTPU3AIMH T HHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeCTBUSA 3IEKTPUUECKOTO TOJIS HA TPOBOJIHUKYU U AUDJIECKTPUKH.
COopka u mpoBepKa padOoTHI IEKTPHUECKOH IIETH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO Yepe3 PE3UCTOP, OT COMPOTUBICHUS

PEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.

7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUTMHBI, IO N MOTIEPEYHOTO CEYEHUS K MaTepHraa.

8. IlpoBepka mpaBmiia CIIOKEHHsSI HANpPSHKCHUH TpPU TOCIEIOBATEIHHOM COCIUHEHUHU
TIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuiia JjIsl CUJIBI TOKA MPH MMAapaUIETFHOM COSTMHEHUN PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.

11. Onpenenenre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. UccnemoBanne 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOUKY, OT HaIpsOKCHHUS
Ha HEW.

13. Onpenenenne KI1J] HarpeBarems.

14. VccnemoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOTO TIOJS TOCTOSHHBIX MAarHWTOB TP WX OOBEIUHEHUU U
pa3JelieHuu.

16. UccnenoBanue neiCTBUS IIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HAIlPaBJICHUS TOKA B KaTYIIIKE.

18. U3yueHue neiicTBUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.

19. KoncrpyupoBaHue 1 U3ydeHHe padOTHI AIEKTPOIBUTATES.

20. Usmepenne KII] anmekTpoaBuraTeIbHOM YCTAHOBKH.

21. OnbITEl MO HUCCIENOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHONW WHAYKLUWHU: HMCCIEIO0BAHUE

W3MEHEHUI 3HAYEHUS U HAIMIPABJICHUS HHAYKIIMOHHOTO TOKa.

9 KJIACC

Pazpnen 8. Mexannueckue siBJICHHUS.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KEHUA. PaBHOMEpHOE mpsMoJMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHssi M MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOe npsiMosinHeiiHoe aBrkeHne. CBob6ogHoe naaeHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
YI10Bast CKOPOCTH. LIEHTpOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHSA, CHJa TPEHUs
[IOKOs1, APYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecomocTs
IIEpPETPY3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

WNmnynec Tena. M3menenue ummynabca. Mnynbc cuibl. 3aKOH COXpaHEHHUs HMMITyJIbCa.

PeakTuBHOE NBMKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHumanpHas 3Heprus c:karod npyxuHbl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKON

SHEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHE IyTeHd W TPACKTOPHMA JIBYKCHHS OJHOTO M TOTO e Teja OTHOCHTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHE CKOPOCTH M YCKOPEHUS IPSIMOJITMHEHHOTO JIBUYKCHHS.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBMYKCHHS.

5. HaOnronenue nBuxkeHUs Teja Mo OKPYKHOCTH.

6. HaOnroneHne MEXaHWMYECKUX SBIICHUH, IIPOUCXOIANIUX B cHcTeMe 0TcuéTa « Temexkar
pH €€ paBHOMEPHOM U YCKOPSHHOM JIBH)KCHHN OTHOCHUTEIILHO KaOWHEeTa (DU3HKH.

7. 3aBUCHMOCTbH YCKOPEHHS TeJia OT MAcChl TeJla M ICUCTBYIONIEH Ha HETO CHIIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEI.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUYKEHUHU.

10. Tlepenavya ummyabca Mpu B3aUMOJACHCTBUU TElL.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaneHre UMITYJIbCa TIPU HEYIIPYTOM B3aHMOICHCTBHH.

13. Coxpanenue UMIyibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MpU CBOOOIHOM MaICHUU.

16. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MPU JABIKEHUH Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoHcrpynpoBaHue TpakTa JUlsl pa3roHa U JAJbHEWIIEro PaBHOMEPHOIO JBMKCHHS
IIapyKa UM TeTIEKKH.

2. OmpepneneHue cpeaHE CKOPOCTU CKOJBKEHHUs Opycka WM JBUKCHHUS LIapHKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM [IBIKEHUHM [0 HAKIOHHOU
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0e3
HaYalbHOM CKOPOCTH.

5. TlpoBepka THUMOTE3bl: €CAH TMPU PABHOYCKOPEHHOM JIBIDKEHHWH O€3 HadaabHOU
CKOPOCTH TIIyTH OTHOCSTCS KaK pSA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIbI TPEHHUS CKOJBKEHUS OT CHUJIBI HOPMATbHOTO
TTABJICHHUS.

7. OmnpeneneHue KodPPUIUEHTa TPEHUS CKOIBKEHUSL.

8. OmpeneneHue kECTKOCTH MPYKUHBL.
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9. Ompenenennie pabOThl CHUIBI TPEHUS TP PABHOMEPHOM JIBUKCHHH TeJa IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YNPYrOCTH NpU THOABEME Tpy3a C HCIOJIB30BAaHHEM
HEIOABUYKHOTO U MOJABMKHOIO OJIOKOB.

11. V3yuenue 3aKkoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NOpPY)KMHHBIM MasTHUKM. IIpeBpamienuwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue KojeOaHus. BeiHy)aeHHbsie Kosebanus. Pesonanc. MexaHMYeCKHe BOJIHBL
CpoiicTBa MexaHM4eCKUX BOJH. [IpoJ10sibHBIE U MONEpEeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHA. OTpakenue 3Byka. MH(]pa3Byk u yapTpa3ByK.

Jemoncmpayuu.

Habmonenue xonebanuii Tea noj 1eHCTBUEM CHUJIBI TSKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

Pacrnipoctpanenue mpo0abHBIX U MONIEPEYHBIX BOJIH (Ha MOJEIH).
Habmtoenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

ok wnE

Jlabopamopnwie pabomel u onvimel.
1. Ompenenenue 4acToThl U EpUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.
2. OmnpezneneHue 4acTOTHI U NEPHOa KOJIeOaHHM MPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCHMOCTU TEpHOJa KOJeOaHUM MOABEIIEHHOTO K HUTU Ipy3a OT
JUIMHBI HUTH.
4. HWccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCHMMOCTU MepHOJa KOJeOaHUW Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl rpysa.
6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHOJia KoJeOaHUW MPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. VI3amepeHue yckopeHUsi CBOOOHOTO NaICHUS.
Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DNeKTpOMarHUTHOE ToJie. DJEKTPOMarHuTHbIe BOJHBL CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM
CBSI3H.
DnexkTpoMarHuTHas mpupojaa ceera. CKopocTh cBeTa. BoHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa MEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIEC CBOICTBaA CBETA.
Jlabopamopusie pabomot u onvimol.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIILI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBetoBble siBICHHS.
JlyueBas monenb cBera. Mcrounuku ceeta. [IpsmoiimHelHOE paclpOCTpPAHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkasno. 3akOH OTpaKE€HHUs CBETA.
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[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnoap3oBanue nojiHoro BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmu3e. Ontuyeckas cucremMa (oToamnmapara, MHKpPOCKONA U
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opykocTs U 1aJIbHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.

Jucnepcus cera.
Jemoncmpayuu.

CoNoar Wb E

[IpssMOnIMHENHOE PAaCIIPOCTPAHEHHE CBETA.

OTtpaxxeHue cBera.

[Tonyyenue n3o0pakeHil B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarolel JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JIUH3.

[punnun neiictBus ¢oroannapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mogens riasa.
11. Paznoxxenue 6em0ro cBETa B CIIEKT.

12. Tlonmydenue GeIOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimel.
1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XEHUSI CBETOBOTO JIydya OT yrija MaJaeHusl.
N3ydeHne xapakTepuCTUK U300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH YIila MPEJIOMIICHHS CBETOBOIO JIyda OT yriia MaJieHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenune n300pakeHUI C TOMOIIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO paCCTOSTHUS U ONITHYECKOM CHUITBI COOMpPAIOIIEH JTMH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

Omnbiter Pe3epdopna u ruranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBantel. JInHeiyaTbie CIEKTPHI.

PamnoaktuBHOCTE. Asbda-, Oera- u ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyxnonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakiMu. 3aKOHBI COXPAHEHHS 3apsAJ0BOTO U MACCOBOIO YHCENl. DHEPIUs CBSI3U
aToMHBIX sep. CBs3p macchl M 3Hepruu. Peakuuu cuHtesa u AeneHus sanep. VcrouHuku
sHepruu CoJiHIIa U 3BE3I.

SAnepHas sHepretuka. JleicTBUA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.

ok wnPE

CrieKTpsbl U3JIydeHHs U MOTJIOIIECHHUS.
CrieKTpsl pa3au4HbIX a30B.
Crektp Bomopoza.
Habnronenue TpexoB B kamepe Buibcona.
PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUI.
Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOTYKTOB.
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Jlabopamopuwvie padbomot u onvimel.

1. HaOmroneHue CIUTOMIHBIX M TMHEWYAThIX CIIEKTPOB U3ITy4EHUSI.

2. HccrnepnoBanue TPEKOB: M3MEPEHUE SHEPIHMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. U3mepenune pagnoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IA0IIIUI MOIYIb.

[loBTOpUTENBbHO--0000MIAIOIMI  MOIY/Ib [peAHa3HAYeH JUld CUCTEeMaTH3aluu U
00001IeHUST TPEMETHOTO COJIEPIKAHUS M OTIBITA I TEIFHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCEro Kypca (pu3mkm, a Taxke A MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy wu3ydeHMHM [AHHOTO MOJIYJS peaIn3ylTCd U CUCTEMAaTU3UPYIOTCS  BHJIbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Has
IPaMOTHOCTh: OCBOECHHME HAy4YHBIX METOJIOB HCCIEJAOBAHUS SIBICHUNH MNPUPOABI M TEXHUKH,
OBJIAJICHUE YMEHHUSIMH OOBSACHATh (U3NUYECKUE SBICHUS, MPUMEHSS TOJy4YEHHbIE 3HaHUS,
pelarth 3a/1a4u, B TOM YHCIie KaYeCTBEHHbIE M SKCIIEPUMEHTAIIbHBIE.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AAHHOTO pasjiena pealn3yercs 3a CYET TOTo,
9YTO 00y4aroLIUecs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeasiaraercs:

® Ha OCHOBE MOJYYEHHBIX 3HAHUI paclo3HaBaTh U HAYYHO OOBICHATH (PU3NUYECKUE
SIBJICHUS B OKPYKAIOLIEH TPUPOJIE U IOBCEHEBHOM JKHU3HU;

® CIOJIb30BaTh HAy4yHbIE METOJAbl HUCCIIEOBaHMS (PU3MUYECKUX SIBIECHUH, B TOM
4KCIIe AJI IPOBEPKU THIIOTE3 U MOIYYECHUS TEOPETUIECKUX BBIBOJIOB;

e OOBACHATH HAyyHblE OCHOBBI HamOoyiee BaXKHBIX MAOCTHXKEHMH COBPEMEHHBIX
TE€XHOJIOTHH, HApUMEP, MPAKTUYECKOTO MCIOIb30BaHMs PA3JINYHBIX MCTOYHUKOB
JHEPrUU Ha OCHOBE 3aKOHA NPEBPAILCHUS M COXPAHCHHUS BCEX M3BECTHBIX BHUIIOB
JHEPIuM.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

W3yuenne QuU3MKKM Ha YpOBHE OCHOBHOTO OOImEr0o OOpa3oBaHHs HAINPaBICHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U MMPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.
B pesynpraTe wm3ydeHuss (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS Y
oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THYHOCTHBIC Pe3yIbTAThl B YACTH:
1) NaTpHOTHYECKOT0 BOCTTUTAHUS

® T[pOSBICHHE HHTEpPECAa K HCTOPUH M COBPEMEHHOMY COCTOSIHHUIO POCCHHUCKOU
(u3znuecko HayKu;

® [IEHHOCTHOE OTHOILIEHHE K JOCTUKEHHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpaIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

® TOTOBHOCTb K 4KTHBHOMY Y4YaCTHUIO B 06CY)KI[€HI/II/I O6IH€CTB€HHO 3HA4YUMBbIX H
STHYCCKUX HpO6J'IeM, CBA3AaHHBIX C TMPAKTHYCCKUM [PUMCHCHUEM HOCTI/I)KeHI/Iﬁ
¢buzuky;

® OCO3HAaHMEC BAXHOCTU MOPAJIIbHO--3TUYCCKUX ITPUHIHUIIOB B ACATCIbHOCTH y‘IéHOFO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

® BOCHpHUATHE JCTETUYECKMX KauyecTB (U3WYECKOM Hayku: €€ TapMOHUYHOTO

IOCTPOCHUA, CTPOrOCTU, TOUYHOCTH, TAKOHUYIHOCTH;
4) IEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

® OCO3HAaHME LIEHHOCTH (PU3UYECKOW HAayKH KaK MOLIHOIO MHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAXKHEHIIIEH COCTABIISIIOLIEH KYJIbTYpPHI;

e pa3BUTHE Hay4yHOU /I0003HATENBHOCTH, MHTEpeca K  HCCIEeNI0BATENIbCKOM
NesITeNIbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbSI M SMOIIMOHAJILHOIO 0J1ATr0NOJyYHs:

e  OCO3HaHHE LIEHHOCTU 0E30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpe, BaXXHOCTU IpaBuil OE30MacHOTO MOBEACHUS Ha TPAaHCIOpPTE, Ha JIOpOrax, ¢
ANIEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

e chopMHpPOBaHHOCTh HaBbIKA pedekcuu, MpU3HAHKE CBOETO IMpaBa Ha OUIMOKY U
TaKOTO K€ MpaBa y APYroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHHA:

¢ aKTUBHOE YydyaCcTHE B pEHICHHH NPAaKTHUYECKUX 3adady (B paMKax CeMbH,
00pa3oBaTeNbHON OpraHU3aluu, Topojia, Kpas) TEXHOJOTUYECKOW U COIHAIbHOMN
HaIMpPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3HMUECKUX 3HAHUIA;

® HHTEpec K MPaKTHYECKOMY U3yUeHHIO MPodeccuil, CBI3aHHBIX C (PUIUKOM;

7) 3KOJIOrN4e€CKOr0 BOCIIMTAHMA:

e OpUEHTAIUs Ha MpUMEHeHHe (PU3MUECKUX 3HAHUM A7 peuieHws 3ajad B o01acTu
OKpYXarollled cpeApl, IJIaHUPOBAHUS IMOCTYNKOB M OILIEHKM HUX BO3MOXHBIX
MIOCJIEACTBUM JIJIs1 OKPYXKAIOUIEH cpenpl;

®  0CO3HaHME IJI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX PelIeHNUs;

8) ajanTanyu K U3MEHSIIOIMMCS YCJIOBHAM COLHUAIBLHON U MPUPOIHOI Cpebl:

e TOTPeOHOCTh BO B3aMMOJCWUCTBUHM INPHU BBINOJHEHUM HCCIIEAOBAHUM M TPOEKTOB

(u3nuecKoil HaNMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;
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TIOBBIIIEHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAaKTUIECKYIO IeSITeIbHOCTh;
noTpeOHOCTh B (HOPMUPOBAHUN HOBBIX 3HAHUI, B TOM 4ucie (GOPMYIUPOBATH UJICH,
MOHATHS, TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;

OCO3HaHHE JeQUIUTOB COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEH B obmactu
¢bu3uku;

TUTAHUPOBAHKUE CBOETO PAa3BUTHSA B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUH;
CTpEMJICHHE aHAJM3UPOBATh W BBIBISTH B3aUMOCBS3H TPUPOABI, OOIIECTBA W
HSKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHUEM (PM3UUECKUX 3HAHUM;

OIICHKa CBOMX JICHCTBHU C YY4ETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPEIy, BO3MOXHBIX
IJ100aJBbHBIX TOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbraTe OCBOEHHS TporpaMMbl 1O (M3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyd4atomierocss OyayT chopMHpOBaHBl MeTamnpeJMeTHbIe pe3yJbTaThl,
BKITIOYAIOIIME TI0O3HABATEeIbHBIE YHHBEpPCAIbHBIC Y4eOHBIE IEHCTBUS, KOMMYHHKATHBHEIC

YHHUBEpcaJbHbIe yueOHbIE IeUCTBUS, PETYISTUBHbBIE YHUBEPCaIbHbIE yUeOHbIE NEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBuA:

BBISIBJISATh M XapaKTePU30BaTh CYIICCTBEHHBIC TIPU3HAKU 0OBEKTOB (SBICHHIA);
yCTaHaBIIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKALINN, OCHOBAHHS JJIs1 0000IIeHUS
Y CpaBHCHHS,

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B pacCMaTpUBAEMbIX (pakTax, JTaHHBIX U
HaOJIOICHUSX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISBJISATh TIPUYMHHO--CIICJICTBEHHBIC CBS3M NPU H3YYCHUH (PU3HUCCKUX SIBICHUU |
MPOIECCOB, JIeNaTh BBIBOJBI C HCIOJB30BAHUEM JICAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKIIOYECHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PHU3UYCCKUX BEITHUYHH;
CaMOCTOSITEJIPHO  BBIOMpaTh CHOCOO pemieHHs Y4eOHOW (U3MYeCKOW 3aaadu
(cpaBHEHHE HECKOJIbKUX BapUaHTOB pEIICHHs, BBIOOP HamOoJee IMOAXOJAIIEro ¢
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBrble ncciienoBareibcKue AeiCcTBHA .

HCII0JIb30BAaTb BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HWHCTPYMCHT IIO3HAHUA;

npoBOAUTL IO  CAMOCTOATCIIBHO  COCTAaBJICHHOMY  IIJIAHY  OIIBIT, HECIIOKHBIN
(1)I/I31/I‘IGCKI/II‘/‘I OKCIICPUMCHT, HEOOJIBIIOE HCCICOOBAHHUC CI)I/I?»I/I‘leCKOFO SABJICHUA,
OLOCHUBATL HAa HNPHUMCHUMOCTbL U JOCTOBCPHOCTD I/IH(bOpMaI_[I/IIO, MOJIYYCHHYIO B XOJC
HCCIICAO0BaHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMyJIHpOBaTB O606H.I€HI/I$I U BbBIBOJABI II0 Ppe3ylibTaTaM
HpOBe,[[éHHOFO Ha6J'IIO,[[eHI/IH, OIIbITa, UCCIICAOBAHU,

IIPOTHO3UPOBATH BO3MOXKHOC JalbHEHIIIee pa3BUTUC (I)I/ISI/ILICCKI/IX mponeccoB, a TaKKe
BbIIBUT'ATh ITPCATIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undopmanueii:

IPUMEHATh PA3IMYHBbIE METOJbl, MHCTPYMEHTBHI M 3alpochl MpH IMOHCKe U OTOOpe
MHGOpMAIIMY WK IaHHBIX ¢ YIETOM IpeUI0KeHHON yueOHO! (hu3ndecko 3a1auu;
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aHaJTM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH MHPOPMALUIO PA3THUHBIX
BUJIOB U ()OPM IIPECTABICHHUS;
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpeAcTaBIeHUS HHGOPMAMH H
WUTIOCTPUPOBATh pelIaeMble 3a7aydl HECIOKHBIMH CXEMaMH, AuarpaMMaMiy, HWHOU
rpaduKoi ¥ X KOMOMHAIMSMHU.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToOB JIadOPaTOPHBIX paboT u
IIPOEKTOB 3aj[aBaTh BOIIPOCHI 10 CYLIECTBY OOCYKIaeMOM TEMBbI U BBICKA3bIBATh WJIEH,
HAaIleJICHHBIE HA PEIICHUE 3a/1a41 U MOAepKaHne 01aroKenaTelbHOCTH OOIeHHS;
COMOCTABJIATh CBOU CYXKACHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
0OHapyXMBaTh pa3In4Ke U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTaBIATh  pPE3yJAbTaThl  BBIMOJIHEHHOTO  (PU3MYECKOro  OIbITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIPH pEIeHUH KOHKPETHON (pr3nueckoil mpoOieMsl;

MPUHAMATh [EIH COBMECTHOW JEATEINbHOCTH, OPraHW30BBIBATH MACUCTBUS 1O €&
JOCTHKEHHIO: PacHpeleNiATh poJid, 00CYKIaTh MPOLECCHl U PE3ybTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTash KaueCTBEHHOI'O pe3yibTara IO CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBHS C APYTrUMH YIEHAMH KOMaH/Ibl;
OLICHMBaThb KauyeCTBO CBOEr0 BKJIAJAa B OOWUI NPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO ¢()OPMYIUPOBAHHBIM YJAaCTHUKAMU B3aUMOJIEHCTBUS.

PeryasiTuBHbIe YHHBEpPCaJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanmsi:

BBISIBIISITH MTPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYalUX, TPEOYIOLUUX AJISl PEIICHUS
(buznyecKux 3HaAHUI;

OpUEHTHPOBATHCS B Pa3IMYHBIX MOJXOJaX MPHUHATHS pelleHud (MHIUBUAYyaIbHOE,
MPUHSATHE PEIIeHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITENIBHO COCTAaBJISATh aNTOPUTM pelieHus (U3NYECKON 3aJayd WM IUIaHa
HCCIIEIOBAHUSL C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh MpeAsiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

JlaBaTh aI€KBATHYIO OLIEHKY CUTYallUH U MpeylaraTh IjaH e€ U3MEHEeHMS,;
OOBSICHATh MPUYUHBI JOCTHXKEHHUS (HEIOCTH)KEHHUS) Ppe3yabTaTOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;
BHOCHUTH KOPPEKTHUBBI B JIEATENILHOCTD (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIMXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYJHOCTEH;
OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;
CTaBUThH Ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CIOpa WM JUCKYCCHUH Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;
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e T[pHU3HABATh CBOE MpaBO HA OMMOKY MpH pemeHHH (U3NYECKUX 3a1ad WIA B
YTBEPKJICHUSX HA HAy4HBIE TEMBI U TAKOE K€ IIPABO APYTOro.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 KJjacce IpeAMETHBIC pe3yabTaThl HA 0a30BOM YpOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y O0yUAIOIINUXCS YMEHUN:

® UCMOJB30BAaTh TMOHATHS: (U3NYECKHE W XUMHUYECKHE SBJICHUS, HAOIIOJCHHE,
HKCTIEPUMEHT, MOJIeJb, TUTIOTE3a, CAUHHIBI (PU3MUECKUX BEIWYHH, aTOM, MOJEKYIa,
arperaTtHble COCTOSIHMS BellecTBa (TBEpAOE, KMJKOE, ra3000pa3HOE), MEXaHHUECKOe
IBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MPSMOJHMHEHHOE),  TpPaeKTOpHs,
paBHOJIEHCTBYIOIAsT cwia, Aedopmarus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOO0IIAOIINECS COCY/IbI;

e paznmuuath sBiIeHUs (uQdy3us, TETIOBOE IBIKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
IBIDKEHUE, HEPAaBHOMEPHOE IBW)KCHUE, WHEPIHs, B3aUMOJICHCTBHE TEJ, PAaBHOBECHE
TBEPIBIX TEN C 3aKPEIUIEHHON OChI0 BpalleHWs, Ieperada MaBICHHs TBEPIBIMU
TEJIaMU, JKUAKOCTSMH U Ta3aMH, aTMOC(HEpHOE JTaBIICHHUE, IJIaBaHUE TeJl, IPEBPAICHHUS
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3HYecKOe SBICHNUE;

® pacro3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpYXKAIOUIEM MUpE, B
TOM uucie (QU3NYECKHE SBJICHUA B MPHUPOJAE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTAMHU B XKMBOM M HEXKHUBOW TPUPOJE, NECUCTBUE CUJIBI TPEHUS B MPUPOAEC U
TEXHUKE, BIMSHHE aTMOC(PEPHOTO IaBJICHUS HA JKMBOM OpraHusM, IJIaBaHUE PbIO,
pBIUard B TeJlie 4YelOBEKa, MPU 3TOM MEPEBOIUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBICHHUIA;

® OIUCHIBATh U3yYEHHBIE CBOMCTBA TEN U (HU3UUECKUE SIBICHUS, UCTIONb3Yys GU3NUYECKUE
BEITMYMHBI (Macca, 00bEM, IMIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTb, CPEIHSISA
CKOPOCTb, CHJIa YIPYroCTH, cUja TSDKECTH, BeC Tella, Cujla TPEHUs, JaBlIeHUE
(TBEpIoro Tema, XKUAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIA, MeXaHHMYecKas pabora,
MOIIIHOCTh, IUI€YO CHJIBL, MOMEHT CHJIbI, KO3((UIUEHT TMOJIE3HOTO JAEUCTBUA
MEXaHHU3MOB, KUHETHUECKasi U MOTEHIMaJIbHas PHEPTus), MpU OMHCAHUM MPABUIBHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEeMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYECKUX BEIUYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE MaHHYIO (PU3UYECKYIO
BETMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpapUKHd H3YYEHHBIX 3aBHCHUMOCTEH
(bu3MYECKUX BEINYHH;

® XapaKTepU30BaTh CBOMCTBA Ted, (U3MYECKHE SBICHHUS U TMPOLIECCHI, HCIOJb3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOW mpsiMoii), 3akoH ['yka, 3akoH Ilackamns, 3akoH
ApxuMmesa, MpaBUIIO paBHOBECHs pblyara (OJI0Ka), «30J0TOE MPABUIIO» MEXaHUKH,
3aKOH COXpaHEHHMs MEXaHHMYeCKOM »Hepruu, NpU OSTOM J1aBaThb CIIOBECHYIO
(hOopMyITHPOBKY 3aKOHA U 3aMMCHIBATh €TO0 MaTEMaTHUYECKOE BBIPAKCHHE;

e OOBACHATH (U3NYECKUE SBJICHUS, MPOLECCHl M CBOMCTBA Tell, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISBISATH MPUYUHHO-
-CII/ICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE U3 1—2 JOTMYECKUX IIaroB ¢ OMOPOW Ha
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1-2 wu3yd4eHHBIX CBOWCTBA (U3MUYECKUX SBJICHHUM, (U3NYCCKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiate pacdy€rHble 3amadud B 1—2 JEWCTBHS, HMCHOJB3ys 3aKOHBI U (DOPMYIIBI,
CBs3BIBAOIME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHallM3a YCIOBUSA 3aJa4yu
3aIHMCHIBATh KPATKOE YCJIIOBHE, TOJCTABIATH (DU3MUYSCKUE BEIMUYUHBI B (POPMYIBI U
MIPOBOJUTH PACYEThl, HAXOIUTh CIPABOYHBIC JAaHHBIC, HEOOXOIMMBIC IJI PEIICHUS
3aJ1a4, OLICHUBATh PEATMCTUYHOCTh NOJYyYEeHHON (PU3UUECKON BEJIMYUHBL;
pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU TMOMOIIN (PUINISCKUX
METOJIOB, B OINMCAaHWM HWCCIECNAOBAHUSA BBIJECIATH IPOBEPSAEMOE MPEINOIOKEHUE
(rumote3y), pasznuyaTh U HMHTEPIPETUPOBATH TMOJYYCHHBIM pE3yNbTaT, HAXOIUTh
OIMOKH B XOJI€ OTIBITA, JIETIATh BHIBOBI IO €T0 pe3yiIbTaTaM;

MIPOBOJIUTH OTBITHI IO HAOTIOJAEHUIO (PU3HUECKUX SIBICHUN MU (PU3NUECKUX CBONCTB
Ten: (GOpPMYIHpPOBATH TMPOBEPSEMBbIE TPEAINOJIOXKEHU, COOMpaTh YCTAaHOBKY W3
MPETIOKEHHOTO 000PYAOBaHUSs, 3aMUCHIBATh XO/1 OMIBITA U (POPMYTUPOBATH BHIBO/IBI;
BBITIOJTHATH TIPSIMBIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHH, MAcChl Tella, 00bEéMa, CHIIBI U
TEMIIEpaTyphbl C HCIOJIh30BAHUEM aHAJIOTOBBIX W NU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPEHUI;
MIPOBOJIUTHh MCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (DPU3NYECKON BETWYUHBI OT IPYroil C
HCTIOJIb30BAHUEM TIPSIMBIX U3MEPEHUN (3aBUCUMOCTH TYTH PaBHOMEPHO JIBHIKYIIIETOCS
Tella OT BPEMEHH JBMKEHHS TE€Ja, CUJIbI TPEHUS CKOJIBXKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEJ ¥ HE3aBUCHUMOCTH CHWJIBI TPEHHS OT IUIOMIATH
COIIPUKOCHOBEHUS TEJ, CUJIbl YIPYrOCTH OT yIJIMHEHUs MPYXUHBI, BBITAJKUBAIOLIEH
CHIBl OT O0OBEMA MOTPYKEHHOM YacTH Tela W OT IUIOTHOCTH JKHJIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOTIPYKEHO TeJo,
yCIIOBUM TJIaBaHUS TeJ, YCJIOBHUI paBHOBeCUsl phluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIeOBaHUs, COOMpaTh YCTAaHOBKY U BBINOJHSATH
U3MepeHus, cleAys MPeUIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJbTaThl MOITYYEHHOMN
3aBUCHUMOCTH (PU3MYECKUX BEJIIMYMH B BUJE MPEIOKEHHBIX TaOMUI U TpaduKoB,
JIENIaTh BBIBOJIBI IO PE3YJIbTATAM HCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUJOKOCTU W TBEPAOro Teja, Cuila TPEHUS CKOJIBKEHHUs, JIaBJICHME BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasg Ha MOTPYKEHHOE B KUIAKOCTh TEJIO,
KO3 (GUIIMEHT MOJIE3HOTO AEHCTBUSA MPOCTHIX MEXaHH3MOB), CIEIyd MPEIIOKESHHON
WHCTPYKIHUU: MPU BHIMIOJHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ 1abopaTopHBIM
obopynoBaHuem;

yKa3blBaTh MPUHIMUIBI JIEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbl, OapOMETp, pblyar, MOJBHKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh NPUHIUIBI JIEHCTBUS U3YyYEHHBIX TPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX omHMcaHus (B TOM YHCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIONIPOBOJA, TMAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, IMOPILIHEBOW HACOC,
apeoMeTp), MCIOJNB3Ysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SIBICHUN U HEOOXOJUMBIE
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;
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NPUBOAUTH TPUMEPHl (HAXOAUTH WHPOPMALHUIO O TpUMepax) MPAKTHUYECKOTO
WCTIOJb30BaHUS (PU3UYECKUX 3HAHMM B TIOBCEAHEBHOW KHU3HHM i OOECreueHus
0€30MaCHOCTH TpH OOpaIleHud C NPUOOpaMU W TEXHHUUYECKUMH YCTPOMCTBaMH,
COXPAaHEHHUS 310pOBbsI M COOJIIOJIEHUS HOPM 3KOJOTMYECKOIO IOBEJCHHS B
OKpYKalollel cpere;

OCYIIECTBIISITh OTOOP HMCTOYHWUKOB HH(popMmanuu B HHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM TOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX CTOYHUKOB BBIJIEISATH HHPOPMALIHIO, KOTOPAst SBJISIETCS TPOTHBOPEUYMBOM
WJIH MOKET OBITh HEJIOCTOBEPHOM;

HCII0JIb30BATh MPHU BHINOJHEHUH Y4€OHBIX 3a/IaHUN HAYy4YHO--TIOMYJISIPHYIO JIUTEPaTypy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHer,
BJIAJETh MpUEMAMHM KOHCIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHus MHGOpMaLUU U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE IMHChbMEHHBIE M YCTHBIE COOOIICHUsI Ha OCHOBE 2—3
HCTOYHUKOB MH(pOpMauu PU3NYECKOTO COAEPKAHUS, B TOM YHCIE IMyOJUYHO AenaTh
KpaTKue COOOIIEHHs O pe3ybTaTax MPOEKTOB WM Y4eOHBIX MCCIeI0BaHUMN, TPH ATOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBIM TMOHATUIHBIN ammapar Kypca (QU3UKH,
COMPOBOKATh BHICTYIUICHHUE MTpEe3eHTAIINEH;

IIPY BBIIIOJIHEHUH Y4EOHBIX NMPOEKTOB M HCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTABJICHHBIMU 33/1a4aMH, CJI€AUTD 3a BBIIIOJIHEHHUEM TUIaHa
NeUCTBUM, aJeKBAaTHO OIEHMBAThb COOCTBEHHBIM BKJIAJ B JESATEIbHOCTh T'PYIIIBL,
BBICTpanBaTh KOMMYHUKATHBHOE B3aHMO/ICHCTBHE, YIUTBIBAsI MHEHUE OKPY/KAIOIIHX.

K xoHmy oOyuyeHust B 8 KJiacce mpeaMeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

WCIIOJIb30BaTh MOHSATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBIKEHHUE aTOMOB
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHE W aMOopQHBIE Tena,
HACBIIIICHHBIA W HEHACBIIICHHBIN MMap, BIAKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSIS
SHEPTHsl, TEIUIOBON JBUTATEIb, SJICMEHTAPHBINA AJICKTPHUCCKUI 3apsl, MIEKTPUICCKOE
1oJjie, MPOBOJHUKH W AUDJIEKTPUKH, MOCTOSHHBIA AJICKTPUYECKHH TOK, MarHHUTHOE
ToJie;

pasnuuaTth SBJIEHUS (TEIUIOBOE pACHIMpPEHUE M CKaTHe, TeIulolnepenaya, TEIUIOBOE
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIC SBJICHUSA, HCHApPEHUE, KOHJICHCAIIMS,
ILIaBJICHUE, KpUCTAJUTH3aIIUs (oTBepeBaHKE), KHUIICHHE, TerIonepeaavya
(TerIonpoBOIHOCTh, KOHBEKIUS, W3JIy4€HHUE), SIIEKTPU3allus Tell, B3auMOJICHCTBUE
3apsJioB, JCHCTBUS DJICKTPHYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MAarHuTOB, JICHCTBHE MAarHUTHOTO IIOJIS Ha MPOBOJHHMK C TOKOM, 3JIEKTpOMarHUTHAas
WHIYKIHAA) TIO ONHMCAHUIO HX XapaKTepHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GUZNYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBICHUI B OKpPYXKAIOIIEM MHpPE, B
TOM uucie (u3uveckne SBIECHUS B TPUPOJIE: TOBEPXHOCTHOE HATSIKEHHE U
KalWUIpHbIE SBJIEHUS B MPUPOJE, KPUCTAUIBI B mpupojne, uzinydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHe sBIEHUS B aTMocdepe, OIEKTPUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOe moJje 3emud, Apeid MOICOB, POJIb MAarHUTHOTO TOJNS s JKU3HH Ha
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3emiie, MOJIAPHOE CHSIHHE, MPU ITOM MEPEBOJIUTH MPAKTUYCCKYIO 3a7ady B y4eOHYIO,
BBIJICJIATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUMH;

ONHMCbIBATb U3YYCHHBIC CBOMCTBA TEJI U @HSHHGCKI/IG SABJICHHUSA, UCIIOJIb3YyA (I)I/I3I/I‘-IGCKI/IG
BCIINYUHBI (TeMHepaTypa, BHYTPCHHAA OSHCPrus, KOJIHUYCCTBO TCIUIOTHI, YACJIbHAA
TEIJIOEMKOCTh  BEIIECTBA, YJCJIbHAas TEIUIOTAa IUIABJICHUS, VyAENbHas TeIioTa
mapooOpa3oBaHus, yIelbHAs TEIUIOTA CTOpPaHHS TOIUIMBA, KOA(M(GUIIMEHT IOJIE3HOTO
I[ef/'ICTBI/Ifl TEIJIOBOU MalllhMHbI, OTHOCUTCJIbHAA BJIAJKHOCTHL BO3/1YyXa, BJICKTpI/I‘IeCKI/Iﬁ
3aps], CUJia TOKa, DJJICKTPUYECKOE HANpsDKEHHE, COMPOTUBJICHUE IPOBOHUKA,
yEIbHOE CONMPOTHUBJICHUE BEIIECTBA, PA00OTa M MOIIHOCTh JEKTPUUYECKOTO TOKA), TIPH
ONMMCaHUM IIPaBHJIBHO TPAKTOBATH (1)I/I3I/I‘~I€CKI/H>'I CMBICJI HCIIOJIb3YCMBIX BCJIMYUH,
o0o3HaueHus u CANHUIIBI (1)I/ISI/ILIGCKI/IX BCJINYNH, HAXOJUTH q)OpMYJ'II:I, CBA3BIBAIOIIINC
JaHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMU BEIUYMHAMHU, CTPOUTH TIpapuKu
HU3YUCHHBIX 3aBUCHMOCTEN (1)I/I3I/I'~I€CKI/IX BCJINYHH,

XapaKTCpUu30BaThb CBOMCTBa TECII, q)nanecxne ABJICHUSA W TIIPOLCCChI, HCIIOJIb3Yys
OCHOBHBIC IIOJIOKCHUSA MOHGKy.TIprHO“KHHGTH‘I@CKOﬁ TCOpHUU CTPOCHUA BEIICCTBA,
MPUHIMUI CYNEPHO3UIMN Mojed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsga, 3akoH Oma i yvacTka menu, 3akoH Jxoynsa—JIeHna, 3aKkOH COXpaHEHUs
SHEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3aMUCHIBATh €ro
MaTEMaTHYCCKOC BEIPAKCHUE,

00BACHITH (1)H3H‘—I€CKI/Ie mpoueCcCel U CBOIICTBA TCJI, B TOM 4YHCIJII€E WU B KOHTCKCTC
chyauHﬁ IMPAKTUKO-OPUCHTHUPOBAHHOTO XapakTepa: BBISABJIIATH
MIPUYKUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
oTmopoit Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3NUECKUX SBJICHHH, GU3MUESCKUX 3aKOHOB HJIN
3aKOHOMEPHOCTEM;

pemarh pacy€THBIC 3amaydl B 2—3 JEWCTBHS, WCIIONB3yS 3aKOHBI W (OPMYIIHI,
CBs3bIBaIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3aJa4yu
3aMMChIBaTh KPAaTKOE YCIOBHE, BBIABISATH HEIOCTATOK MAHHBIX JIsS PELICHUS 3a/1ayH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE IS €€ PEelIeHHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJYyYEHHOE 3HAUCHHE (PU3HUECKOI BETUYUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUIUYECKUX
METO/IOB,  MCHOJb3ysl  ONWCAaHUE  MCCIEAOBAaHUSA,  BBIACIATH  IPOBEpsieMOe
MIPEIOJIOKEHNE, OIICHUBATh IPAaBUJIBHOCTh NOPSAKA MPOBEICHUS HCCIEIOBAHUSA,
JIeNaTh BBIBOJIBI;

MIPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwuUIsipHbIE SIBIICHUS, 3aBHUCHUMOCTh [aBJCHHsSI BO3JyXa OT €ro o0bEMma,
TEMIIEPATYpPhl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HATPEBaHUS MPU U3TYYCHUU OT L[BETa
u3nyyaroiel  (moryomaromed) MOBEPXHOCTH, CKOPOCTh HCIApEHUS BOJABI OT
TEMIIEpaTypbl SKUAKOCTH M IUIOMIAJM €€ TOBEPXHOCTH, OJIEKTpU3alus Tel H
B3aMMOJICIICTBUE DJIEKTPUUYECKUX 3apsA0B, B3aUMOJCHCTBUE MOCTOSHHBIX MAarHUTOB,
BHU3yallM3alisi MarHUTHBIX MOJIEW IOCTOSIHHBIX MAarHUTOB, ACMCTBUS MarHUTHOTO MOJIS
Ha MPOBOJHHMK C TOKOM, CBOMCTBa 3JEKTPOMAarHuWTa, CBOWCTBA 3JEKTPOABUTATENS
MOCTOSIHHOTO TOKa): (opMynHpoBaTh MpOBEpPsSEMbIe MPEANONIOKEHUs, CcoOUpaTh
YCTAaHOBKY M3 TMPEJIOKEHHOTO O00OpYyIOBaHMs, ONHCHIBaTH XOJ OMNbITA U
(hopMynTupOoBaTh BHIBOBI;
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BBITIOJIHATE TPSIMBbIE M3MEPEHHsI TEMIEpPaTypbl, OTHOCUTEIILHONW BIAXXHOCTH BO3YXa,
CHJIBI TOKa, HANpPSDKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
(U3NYEeCKUX BEIMYUH, CPABHMBATH pE3yJbTAaThl HM3MEPEHHH C Y4ETOM 3aJaHHOU
a0COJIIOTHOW MOTPEIIHOCTH;

MPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKO BEIMYMHBI OT JPYrou c
WCIIOJIb30BAHMUEM MPSIMBIX W3MEPEHHH (3aBUCHUMOCTH CONPOTHBIICHHS HMPOBOIHHUKA OT
€ro JUIMHBI, TUIOIAJN HOMEPEYHOTO CEUYEHMsI M YJEIbHOIO CONPOTHBIICHUS BEIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOIHHK, OT HAMPSHKEHUS HAa MPOBOIHUKE,
HCCIIEIOBAaHUE IIOCIEI0BATENIbHOIO U MapajlIeIbHOIO COEIMHEHUN IPOBOJHUKOB):
IJIAaHUPOBATh KCCJIEI0BAaHUE, COOUPATh YCTAaHOBKY U BBIINOJHATH U3MEPEHUs, CIELys
MPEUI0KEHHOMY TUTaHY, (PUKCHPOBATh PE3YIBTATHI MOJYYCHHOH 3aBHCHMOCTH B BHJIE
TaOIUI ¥ TpauKOB, JI€NaTh BHIBOJBI 110 PE3Y/IbTaTaM UCCIIEIOBAHMUS;

MPOBOJINTh KOCBEHHBIE M3MEpPEHHS (U3NYECKUX BETHUYWH (yIeNTbHas TEIUIOEMKOCTh
BEII[ECTBA, COMPOTUBJICHUE MPOBOJHUKA, padOTa M MOIIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, coOupaTb SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIYs
MPEUI0KEHHONW MHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIIMIHHBI,

coOnroAaTh TMpaBuja TEXHUKH O€30MacHOCTH Mmpu paboTe ¢ JabOpaToOpHBIM
000pyI0BaHHEM;

XapaKTepuU30BaTh MPHUHIUIBI JCHCTBUS HM3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOICTB C OMOpOW Ha WX ONMHUCaHMs (B TOM YHCIE: CUCTEMAa OTOILJICHHUS OMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIlepMeTp, BOJIBTMETP, CUETUMK DIIEKTPUYECKON
SHEPIUH, JIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArPEBATENIbHBIE 3JIEKTPONPUOOPHI
(mpuMepsl), SIEKTPUYECKUE MPEJOXPAHUTENIHN, 3JIEKTPOMArHUT, 3JIEKTPOABHUIraTENb
MIOCTOSIHHOTO TOKa), MCIOJIb3ysd 3HAaHUS O CBOMCTBAX (DU3MUYECKHX SIBICHUH U
HE0O0X0ouMBbIe PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHMUYECKHE YCTPOICTBA M H3MEPUTENIbHBbIE MPUOOPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (JKUAKOCTHBIM TEpMOMETp, TEPMOC, IICUXPOMET,
TUTPOMETp, JBUraTellb BHYTPEHHEI'O CrOpPaHMsl, 3JEKTPOCKOI, peocTar), COCTaBIATh
CXEMBl DJIEKTPUYECKUX LIeNel ¢ MOCIe0BaTEeNIbHBIM U MapauIelbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LETEH;
IPUBOAUTH TpPUMEPHl (HAXOAUTh MH(OPMALUIO O MpUMEpax) MPAKTUYECKOIO
UCIOJb30BaHUSA (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM KHU3HM I oOecredeHus
0€30IIaCHOCTH MpH OOpalleHuu ¢ NOpubOpaMu M TEXHUUECKUMH YCTpOMcCTBaMmuy,
COXpaHEHMs 3JI0pOBbSl M COONIONEHHS HOPM SKOJIOTUYECKOTO TIOBEAECHUS B
OKpyXarollel cpezne;

OCYILIECTBIIATh MOMCK HHpOpMaLuu (u3ndyeckoro cojepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLIUXCS 3HAHUM U MyTEM CpaBHEHMS JIOTOJHUTENIbHBIX HMCTOUYHUKOB
BBIIENATh MHQPOPMALMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON MM MOXKET ObITh
HEJI0CTOBEPHO;

UCIOJIb30BaTh MPH BBHINOJHEHUN Y4EOHBIX 3aJaHUN HayYHO--NIOMYJISIPHYIO JIUTEPATYPY
(U3NYECKOTO COJAEp)KaHUs, CIpPaBOYHbIE MaTepualibl, pecypchl cetu HHTepHer,
BIA/IeTh NPUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHHUs HHGOpMAIMU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYT'YIO;

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKWE YCTHBIE COOOLIeHHs, 0000mas
MHGOPMAIIMIO U3 HECKOJBKHUX HCTOYHHKOB (DU3MYECKOTO COJEp)KaHUs, B TOM YHUCIIE
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nyOJIMYHO  MPEACTABIATH  PEe3yJbTaThl  MPOEKTHOM WM  HCCIEeI0BATEIbCKON
NEATEIbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BATh M3YYCHHBIM NMOHATUMHBIM ammapar
Kypca (HU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3CHTAIUCH;

® [pU BBHIMOJHEHUH YYEOHBIX IPOEKTOB M HCCICNOBAaHWHA (U3NUYECKUX MPOLECCOB
pacrpenenats 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABIICHHBIMH 33JadyaMH,
CIIEIUTh 3a BBINIOJIHEHUEM IUIaHA JACUCTBUH M KOPPEKTUPOBATh €ro, aJaeKBAaTHO
OLICHMBAaThb  COOCTBEHHBIM BKJIaJ B  JEITEIBHOCTb  TPYNINbl, BBICTpaUBaTh
KOMMYHHMKATHUBHOE B3aUMO/ICHCTBUE, NPOSIBIISAS TOTOBHOCTD pa3peliaTh KOH(IIUKTHI.

K koHIy oOyuenus B 9 Kjacce MpeIMETHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHEI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

® JICIIOJIB30BAaTh IIOHATHUA: CHUCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TPaCKTOpU:,
OTHOCHUTEJIbHOCTh MEXaHUUYECKOT0 JBMKEHMs, neopmanus (ynpyras, IiacTudyeckas),
TpPeHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh U TIEPerpy3Kd, IEHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO Tela, pPaBHOBECHE,
MEXaHWYeCKue KoJieOaHMsI W  BOJIHBI, 3BYK, MWHOpPa3ByK U  YIbTPa3BYK,
OJICKTPOMArdHUTHBIC BOJIHBI, HIKaJIa 3JICKTPOMArHUWTHBIX BOJIH, CBET, 6J'II/I30py1(OCTI) u
JaIbHO30PKOCTh, CHEKTPbl MCIYCKaHWS W TMOTrJouleHus, ainbda-, Oera- W ramma-
HU3ITy4YCHUSA, U30TOIIbI, AACPHAA SOHEPIreTUKA,

® pa3nmuuath SBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJMHEHHOE IBUKEHHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE BMKEHUE, CBOOOHOE TTaJICHHE TN, PABHOMEPHOE
JBIDKEHHUE TI0 OKPY)XHOCTH, B3aMMOJCHCTBHE TeJl, pEaKTHBHOE JBWKEHUE,
KoJiebaTeIbHOE JIBIDKEHUE (3aTyXalllWe W BBIHY)KJICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE [IBIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE pacCIpOCTpaHEHHE,
OTpaKEHHE U MPEJIOMIICHUE CBETA, MIOJTHOE BHYTPECHHEE OTPAKEHHE CBETA, Pa3JI0KCHHE
0eroro cBera B CIHEKTP M CIOXKEHHE CIIEKTPAIbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTECTBEHHAs PaJIMOAKTHBHOCTh, BOZHUKHOBEHHUE JIMHEHYATOrO CHEKTpa W3ITYYCHUS)
M0 OINMHMCAHUIO WX XApPaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIMX
IaHHOE (pU3MYECKOe SIBJICHUE,

® pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (PH3UYCCKUX SIBICHUH B OKpYXarouieM Mupe (B
TOM 4uclie (PU3NYECKHUE SBICHHS B MPUPOJEC: NMPHIMBBI U OTJIHBBI, JIBIKCHHE IJIAHET
CoJIHEYHOU CUCTEMBI, pEaKTHBHOE JIBUKCHHUE JKUBBIX OPraHU3MOB, BOCIIPHSTHE 3BYKOB
KUBOTHBIMHU, 3EMJICTPSICCHHUE, CEHCMHMYECKHE BOJIHBI, I[yHaMH, 3XO, IIBETa TeJ,
ONTUYECKUE SIBJICHUS B  MPUPOJE, OHOJOTHYECKOE  JCUCTBUE  BHIUMOTO,
yIbTPApHUOIETOBOTO U PEHTTCHOBCKOTO HM3JIyYEHHUH, €CTECTBEHHBIH PaaHOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPAJUOAKTUBHOC W3IYUYCHHE TPUPOJHBIX MHUHEPAJIOB,
JICWCTBUE PAIMOAKTUBHBIX M3JIYYCHHI Ha OPraHU3M YEJIOBEKA), TIPU ATOM IEPEBOIUTH
MPAKTUYECKYIO 337a4y B Y4eOHYIO, BBLACTSATH CYHIECTBEHHBIE CBOMCTBA (MPU3HAKU)
(bu3MUYECKUX SABIICHUH;

® OIUCHIBATh U3yYEHHBIC CBOMCTBA TN U (PU3MUECKUE SIBICHUS, UCTIONb3ys HU3UUECKUE
BENTUYMHBI (CPEIHSAS U MTHOBEHHAas CKOPOCTh Tela MPH HEPAaBHOMEPHOM JBMKCHHH,
YCKOpEHUE, MepeMelleHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CHIIA YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MAaJeHHs], BEC Tella, UMITYJIbC Tella, UMITYIbC
CHWJIBI, MEXaHN4YecKass paboTa U MOIIHOCTb, MOTEHIIMATbHAS DHEPTUS TeJa, MOJHITOrO
HaJ[ TOBEPXHOCTHIO 3eMJIH, TIOTEHIIMAIbHASI DHEPTUS CXKATON MPYKUHBI, KHHETUYECKas
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SHEprus, MOJHAs MEXaHWYecKash HSHEeprus, MEepuoJ M 4YacToTa KoJieOaHWH, InHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTEIb IPEJOMIICHUS
cpenbl), IPU ONMHUCAHUM TPABUIIBHO TPAKTOBATH (DU3MYECKHI CMBICIT HMCHOJIB3YEeMBIX
BEJIMYUH, OOO3HAYCHHS M EIWHUIBl (PU3MYECKHX BEIUYMH, HAXOIUTh (HOpMYIHI,
CBS3BIBAIOIIME JIAHHYIO (U3UYECKYIO0 BEJIMYMHY C JPYTMMHM BEIMYMHAMHU, CTPOUTh
rpadMKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS M MPOIECCHI, UCIOJB3Ys 3aKOH
COXPAHEHHUS PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLMII CYNEPIIO3ULUU CUJI,
MPUHIIUI OTHOCUTENBHOCTH [ anumnes, 3akoHsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPAKEHMsI M MPEIOMIICHHUS CBETA, 3aKOHbl COXPAHEHHUS 3apsJIOBOrO HU
MaccoBOTO 4YHCEI TpU SAEPHBIX pPEaKUMsIX, IpPH OTOM JaBaThb CJOBECHYIO
(hopMyITHMPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  NpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBISBIATH  MPUYUHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB ¢ OMOPOM Ha 2—
3 U3y4yeHHBIX CBOICTBAa (PU3WYECKUX SABJIEHUM, (U3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pemath pacué€THbIe 3a/1a4M (OTHUPAIOIIUECS HAa CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOJIb3YS
3aKOHBI M (POPMYIbI, CBSI3bIBAIOLINE (U3MYECKHE BEJIWYMHBI: HAa OCHOBE aHajIn3a
YCIIOBUS 3aJauyd 3alHChIBaTh KpPATKOE YCJIOBHE, BBIABIATH HEJOCTAIOLINE WIH
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBbIE Ui pEllIeHus,
IIPOBOJAUTh pacuy€Tbl M OLIEHWBATH PEATUCTUYHOCTh IIOJYYEHHOTO 3HAYCHHUS
(bM3UYECKON BETUIMHBL;

pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh INPU MOMOIIM (PU3HUECKUX
METOJNOB,  MCHOJb3ysd  ONUCAHUE  MCCICAOBAaHUA,  BBIACIHATH  IIPOBEPSIEMOE
IIPEAIIOJIOKECHAE, OLICHUBATh IPAaBUIBHOCTh INOPSAKA INPOBEIACHMS MCCIEAOBAHUSA,
JieNIaTh BBIBOJIbl, MHTEPIIPETUPOBATh PE3y/IbTaThl HAOIIOAEHUHN U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWUCTB
TeJl (U3yd4eHue BTOPOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUs YHEPIUH, 3aBUCUMOCTh
nepro/ia KoyiebaHui NpyKMHHOTO MAasTHUKA OT MAacchl Ipy3a U ®KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/bl MAJIbIX KOJeOaHUH, PSIMOJIMHENHOE paclpoCTpaHeHNe
CBETa, pPa3JIo’KeHUE OeJIoro CBeTa B CIHEKTpP, M3Y4YEHHUE CBOMCTB H300pa)KeHHs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHUs IpeaMera B COOMparoliel JIMH3E,
HaOJIOIGHUE CIUIOLIHBIX M JIMHEHYaThIX CHEKTPOB M3IYy4EHHs): CaMOCTOSTENIBHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMsI, ONMCHIBATH XO/1 OTbITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOJIUTh HPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenenss cpeiHee
3Ha4YeHHE U3MepseMOoi BelMMUYMHBI ((POKYCHOE paccTOsSHUE COOUpPAOLIeH JIHMH3bI),
000CHOBBIBaTh BBIOOD crioco0a u3MepeHust (M3MEpUTEIBLHOT0 MpUudopa);

MIPOBOJIUTH MCCIIEJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJb30BaHUEM
NOpSIMBIX HM3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, mepuoja KojeOaHWi MaTreMaTHYecKoro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIJla OTPa)XE€HHs CBETa OT yrja NaJcHUsS U
yria IpejoMIIEHUs OT yIJla MaJeHus): IJIaHUpOBaTh MCCIEJOBAHHUE, CAMOCTOATEIBHO
coOMpaTh YCTaHOBKY, (HMKCHpPOBAaTh pe3ylbTaThl IMOJIYYEHHOM  3aBHCHMOCTH
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(¢u3NYeCKUX BEIMYUH B BUJAE TaOIUI U rpaduKOB, IeNaTh BBIBOJIBI 10 Pe3ylIbTaTaM
HCCIIEI0OBAHUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEIUYMH (CpeAHss CKOPOCTb U
YCKOpEHHUE Teja MPHU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHUE CBOOOJHOTO A CHHUS,
KECTKOCTh NPYKUHBI, KOXPPUIMEHT TPEHUS CKOJILKEHHS, MEXaHudeckas paboTa u
MOIIHOCTh, YacTOTa W TEpHoj KojeOaHWid MaTeMaTH4eCKOTO W MPYKHHHOTO
MasiTHUKOB, OINTHYECKass CHja coOuparome JHH3bI, paJWOAKTUBHBIA  (OH):
TUTAHUPOBATh M3MEPEHHUs, COOMpaATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHSTH
W3MEPEHUs, CIenys NPeNIOKEHHOW MHCTPYKIHMH, BBIUUCIATH 3HAUCHHE BEIMYMHBI U
aHATM3UPOBATh TIOJNyYCHHBIE pE3yJAbTaThl C YYETOM 3aJaHHON IOTPEIIHOCTH
U3MEPEHUN;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH mpu paboTe ¢ JabOpaToOpHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE TPU3HAKKM HM3YYEHHBIX (U3NYECKUX MOJENEH: MaTepuaibHas
TOYKa, abCOJIOTHO TBEPAOE TEJO, TOYCHYHBIM WMCTOYHHUK CBETA, JIyd, TOHKAas JIMH3A,
IJIaHeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOTO S/Ipa;

XapaKTepuU30BaTh MPHHIUNBI JCHCTBHS HW3YUYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOWCTB C OMOPOH HA WX OMHCAaHUs (B TOM YHCIIE: CITUJAOMETP, TATINKU MTOJIOKEHHUS,
pacCTOSIHHS U YCKOPEHHSI, paKeTa, 3X0JIO0T, OUKH, TIEPUCKOII, (POTOAIapaT, ONTHYECKHE
CBETOBO/JIbI, CIEKTPOCKOMN, J03UMETp, KaMepa BuiIbCOHA), HCIOJB3YS 3HAHUS O
CBOMCTBaxX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;
UCIOJIb30BATh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTUYECKUX IPOLIECCOB MPU PEUIEHUH y4eOHO--
MIPAKTUYECKUX 3aJ[ay, ONTUYECKHE CXEMBbI I NMOCTPOEHUS M300paK€HUM B IJIOCKOM
3epKajie ¥ coouparomeil TuHse;

MPUBOJUTH TIPUMEPHl (HAXOAUTh WHMOpPMAIMIO O TIpUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUSA (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM XKHU3HM I oOecredeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHHUUECKUMH YCTpOMcCTBaMmuy,
COXpAaHEHMs 3JI0pOBbsi M COONIONEHHS] HOPM HKOJIOTUYECKOTO IOBEACHUS B
OKpyXarollel cpezne;

OCYLIECTBIATh IMOMUCK HH(popManuu ¢uszndeckoro coaepxanus B HHTepHere,
CaMOCTOATEJIBHO (OPMYJIUPYST IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpeaeSICHHs
JOCTOBEPHOCTH TOJy4YeHHOH HH(pOpMAlMM Ha OCHOBE HMEIOUIMXCA 3HAHUH H
JIOTIOJIHUTEIbHBIX UCTOUHUKOB,;

UCIOJIb30BATh IIPH BBHINOJHEHUN Y4EOHBIX 3alaHUN HayYHO--NOMYJISIPHYIO JIUTEPATyPy
(U3MYEeCKOro COAEp)KaHus, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu HMHTepHer,
BIaJIeTh NPUEMAaMU KOHCIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHMsl HH(GOpMALUHM U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHhMEHHbIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpPMAIIH
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOrO COJAEp)KaHUs, MyOIMYHO MpPeCTaBIATh
pe3yabTaThl MPOEKTHOM MIIM MCCIIE0BATENBCKON NESITEIbHOCTH, MPH 3TOM I'PaMOTHO
UCIOJb30BaTh W3YyYEHHbIM MOHATUHHBIA ammapar H3ydyaeMmoro pasjaena (pusuku u
COINPOBOKJAaTh BBICTYIUIEHHE Ipe3eHTanueld ¢ yu€ToM OCOOEHHOCTEeH ayIuTOpHH
CBEPCTHHKOB.
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CUCTEMA OHLEHKHM JOCTU/XEHUSA INIVIAHUPYEMBIX PE3VYJIBTATOB IIO
OU3UKE OCBOEHMUSA NTPOI'PAMMBbBI OCHOBHOT'O OBIIET'O OGPA3OBAHMUAI.

JUTUTeNnbHOCTh  KOHTPOJBHOM paboThl, SBISIONICHCS (GOpPMON NHCbMEHHON MPOBEPKU
pe3ynbTaToB OO0Y4YEeHHsI C LEJIbI0 OLIGHKHM YpPOBHS JOCTH)KEHUS HPEIMETHBIX U (WJIM)
METalpeIMETHBIX PE3yJIbTaTOB, COCTABISET OT OJTHOTO JI0 JIBYX YPOKOB (He 6osee ueM 45 MUHYT
KaKJIbIN ).

JIMMTEeNbHOCTh TPAKTUYECKON paboThl, SBISIIONICIHCS (QOpMOM OpraHu3anud  y4eOHOTO
rpolecca, HarpaBJICHHON Ha BbIPaOOTKY Yy OOydaroluxcs MPakTUYECKUX YMEHHUMH, BKIIIOYas
nabopaTopHble, MHTEPAKTHBHBIE U HHbIE pabOThl W HeE SBIAMOLIEHCS (QOpPMONH KOHTPOJIS,
COCTaBJISI€T OJJUH YPOK (He Oosiee yem 45 MUHYT).

[Ipu 3TOM 00BEM yueOHOTO BpEMEHHU, 3aTPAuUBAEMOI0 Ha IPOBEACHHUE OLICHOYHBIX MPOIIENY,
He JoJpkeH npeBblmath 10% oT Bcero oobema ydyeOHOTO BPEMEHH, OTBOJMMOTO Ha H3y4YEHHE
JTAHHOTO y4eOHOro MpeMeTa B IaHHOM KJlacce B TEKYIEM y4eOHOM Tofy.

CucreMa OIeHKH BKJIFOUAET MPOLEAYPHl BHYTPEHHEH M BHEIITHEH OIICHKH.
BHyTpeHHsS OLleHKA BKIIFOYAET:

» CTapTOBYIO AMAarHOCTHKY;

» TEKYIYIO H TEMaTHYECKYIO OIICHKY;

» WTOTOBYIO OIICHKY;

» TPOMEXKYTOUHYIO aTTECTAIHIO;

» BHYTPHUIIKOJIHHBIA MOHHUTOPUHT 00Pa30BaTEIbHBIX JOCTHKCHUN 00yJIatONTIXCS.
BHenHss oleHKA BKIIIOYACT:

» HE3aBHCHMYIO OIICHKY KauecTBa IMOATOTOBKH 0OYYaIOIIIXCS;

» UTOTOBYIO aTTECTAIIHIO.

Bua paéorsl 7 KjIacce 8 kiace 9 kJaacce
[IpakTrueckas padota 3 3 3
KontponbHas padoTa 12 27 12

Kputepun u HOpMbI OleHKH 3HaHMi oOy4yarommxcs no ¢pusuke (Ipuiaoxennel).

B (QenepanbHbIX W perMoHANBHBIX MPOLEAYpax OICHKHM KadecTBa 0Opa3oBaHUA
UCIOJIb3YeTCsl TMepedyeHb (Koau(puKaTtop) MpoBepseMbIX TpeOOBaHUI K MeTampeaMeTHbIM
pe3ylnbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHOM MporpaMmbl OCHOBHOTO  OOILEro

o0OpazoBaHwUsI.
[lepeuens (konupuKaTop) NpOBEPsEMBbIX
TpeOOBaHUI K METalpeAMETHBIM Pe3yJbTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTesIbHON MPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHMs
Kon [IpoBepsiemMble TpeGOBaHUS K METAIIPEIMETHBIM Pe3yJIbTaTaM OCBOEHUS

MIPOBEPSIEMOTO |  OCHOBHOM 00pa30BaTenbHOU MPOrPaMMbl OCHOBHOTO OOIIET0 00pa3oBaHUs
TpeOoBaHUs

1 Iloznaeamenvuvie YY/[
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1.1

Basosvie nocuueckue oeticmeus

111

BBISBIATE M XapaKTepU30BaTh CYLIECTBEHHBIC TPU3HAKA OOBEKTOB (SIBIICHUIT)

1.1.2

VYcranaBiaMBaTh CYIIECTBEHHBIM TNpH3HAK KiIacCU(HUKAIMKM, OCHOBAHHS IS
0000111eHUS U CPaBHEHUS, KPUTEPUH IIPOBOIUMOTO aHAIM3a

1.1.3

C yueToM npeioKeHHOH 3a7ayyl BBISIBJIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUMS
B paCCManI/IBaGMI)IX q)aKTaX, JOAHHBIX U Ha6JIIOIL€HI/I$IX;

HpeIUIaFaTI) KpI/ITepI/II/I JJI1 BBISABJICHUSA 3aKOHOM€pHOCTeI>'I nu HpOTHBOpG‘-IHfI;
BBISABJIATH [[e(l)I/IIII/IT I/IH(bOpMaIII/II/I, JaHHBbIX, HCO6XOI[I/IMI>IX JUJISA pGHIeHI/Iﬂ
ITOCTaBJICHHON 3a1aun

1.14

Briasnare MNPUYUHHO-CJICACTBCHHLIC CBA3W IIPU H3YUCHHUUN SIBJIEHUA WU
MPOIIECCOB

1.15

JlenaTte BBIBOJBI C  HCIOJIb30BAaHWEM JEAYKTHBHBIX M  HMHIYKTUBHBIX
YMO3aK/IIUYEeHNH, YMO3aKIOUEHUH MO0 aHAJIOTUH, (GOPMYIHPOBATH THIOTE3BI O
B3aUMOCBS35X

1.1.6

CaMocTosaTenbHO BBIOMpPATh CMOCOO pelieHus y4eOHOM 3amaun (CpaBHUBATh
HECKOJIbKO BapUaHTOB peIlIeHHs, BbIOMpaTh HauboJiee MOIXOASIIUNA C Yy4eTOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB)

1.2

baszosvie uccneoosamenvckue oeticmeust

1.2.1

HpOBO)II/ITI) II0 CaMOCTOSTCIIBHO COCTaBJ'IeHHOMy nnaHy OIIBIT, HeCJ'IO)KHBII\/’I
IKCIIEPUMEHT, HEOOJIBIIIOE WCCIICJOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH
00BbeKTa U3ydeHUS, IPUIUHHO-CIICICTBEHHBIX CBSA3EH U 3aBUCUMOCTEH 0OBEKTOB
MEXIy cO00it

1.2.2

O1neHnBaTh HA TPUMEHHUMOCTh U TOCTOBEPHOCTh HH(OPMAIIHIO, TIOJYICHHYIO B
X0JIe UCCIIe0BaHUs (IKCIIEPUMEHTA)

1.2.3

CamoctosarensHo GopMyaMpoBaTh OOOOIIEHHS M BBIBOJABI IO pe3yiabTaTam
IPOBEJCHHOIO HAOIIOCHHUS, OTbITA, HCCIEAOBAHUSA, BIAJETh UHCTPYMEHTAMHU
OIICHKH JIOCTOBEPHOCTH MOJYYEHHBIX BBIBOJOB U 0000IIEHU

1.2.4

[IporHo3upoBaTh BO3MOXKHOE JajbHElIIee pa3BUTHE MPOIIECCOB, COOBITHI U UX
NOCIEACTBUSI B AHAJIOTMYHBIX WMJIM CXOJHBIX CHUTYallUsX, BBbIJIBUIaTh
IPEIO0JIOKEeHNS 00 UX Pa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX

1.2.5

Hcnonb30BaTh BOMPOCH KaK HCCIEA0BATEIHCKUI HHCTPYMEHT MTO3HAHMUS;
(dbopMmynupoBaTh BOINPOCHI, (PUKCHPYIOIIHE pa3pblB MEXKAY pealbHbIM U
KeJnaTeIbHbIM COCTOSTHHEM CUTYaIluH, 00BeKTa, CaMOCTOSITENILHO
yCTaHaBIUBATh UCKOMOE U JIaHHOE;

(dhopMHpOBaTh TUIIOTE3y 00 MCTUHHOCTU COOCTBEHHBIX CYKICHHM U CYXKICHHIA
JPYTUX, aprYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE

1.3

Paboma c unghopmayueri

13.1

HpI/IMeHHTL pa3jiniHbIC METOJbI, MHCTPYMCHTHI U 3aIllpOChl IIPU IOUCKE U
0T60pe I/IH(I)OpMaI_II/II/I WKW NAaHHBIX U3 UCTOYHUKOB C YUCTOM npemm)}ceHHoﬁ
yqe6H0171 3ala4y U 3aIaHHbIX KPUTCPUCB

1.3.2

BeiOupare, aHamu3upoBaTh, CHUCTEMATU3UPOBaTb M MHTEPIPETUPOBATH
MHGOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeACTaBICHHUS;
HAXOJIUTh CXOJHBIE apTyMEHTHI (MOATBEP)KIAIOIINE UM OTPOBEPrarolIie OIHY
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U TY K€ UJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX

1.3.3

CamocTosiTeTbHO ~ BBIOMpPAaTh  ONTHMAJbHYI0  (OpMYy  MpEICTaBICHHS
nHGOpMAIIMA U WIUTIOCTPUPOBATH pEIIacMble 3a7ayl HECIOKHBIMU CXEMaMH,
JrarpaMMamu, HHOM rpadukoi 1 uX KOMOWHAIMSIMU

1.3.4

OueHuBaTh HAJASKHOCTh HH(OpPMALMKM 1O KPUTEPUSM, MPEUIOKEHHBIM
HeIarorYecKiuM pabOTHUKOM WM C(OPMYITHPOBAHHBIM CAMOCTOSTEIIEHO

1.3.5

D¢ hexTHBHO 3aMIOMUHATH M CUCTEMATH3UPOBATh HHPOPMAIIUIO

Kommynuxamuenwvie YY/|

2.1

Obuwenue

211

Boipaxkats cebs (CBOIO TOUKY 3p€HUs1) B YCTHBIX U MUCbMEHHBIX TEKCTaX

212

B xonme numanora u (MiaM) JOUCKYCCHMM 3a7laBaTh BOIPOCHI IO  CYILECTBY
o0cyxJaeMOoi TeMbl M BBICKa3bIBaTh WJIEW, HAllEJICHHbIE HA PELIEHHE 33Ja4d U
nojjep>kaHue O1aroxKenaTeaIbHOCTH OOLICHHUS;
COTIOCTABJIATh CBOM CYXXJEHHUS C CYKIEHHUSMHU JPYrUX Y4aCTHHUKOB IHAaJora,
0OHapyXMBaTh pa3In4yKie U CXOACTBO MO3UIIUHA

2.13

[1yOnu4HO mpencTaBiATh PE3yNbTaThl BBINOJHEHHOTO OIMbITA (IKCIIEPUMEHTA,
HCCTIE0OBAHUS, TIPOCKTA);

CaMOCTOATECIBHO BI)I6I/IpaT13 q)OpMaT BBICTYIVICHUA C YYETOM 3a4a4 NPE3CHTallN
M 0COOEHHOCTEN AyJUTOPHHU W B COOTBETCTBHU C HHUM COCTaBJIATH YCTHBIC U
MMCbMEHHBIE TEKCThI C CIOJIB30BaHNEM WILTIOCTPATUBHBIX MaTEpHUaJIOB

214

Bocrpunumatre u  (GopMynupoBaTh  CyXKIEHHS, BbIpaXaTb HMOLUU B
COOTBETCTBUU C LIETSIMHU U YCIOBUSMU OOIICHHUS,

pacrmo3HaBaTh HeBepOalibHbIE CpeacTBa OOIIEHHs, MOHMMAaTh 3HA4YCHHE
COLIMANIbHBIX 3HAKOB, 3HAaTh W PAaclO3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX
CUTYaIlui ¥ cMsr4aTh KOH(IUKTHI, BECTU IEPETOBOPHI;

NOHMMATh HaMEpPEHUs JPYIHX, MPOSBIATh YBAKUTEIbHOE OTHOILIEHHE K
co0eceTHUKY U B KOPPEKTHOU Gopme popMyIHpoBaTh CBOU BO3PAKEHUS

2.2

Cosmecmnasn 0esmenbHoCmb

221

[ToHnmMaTe W WMCMONB30BATh NPEHMYIIECTBA KOMAHAHOW W WHAMBHUIYAIBHOW
paboThl IPU PEIICHUH KOHKPETHOH Mmpo0ieMbl, 000CHOBBIBaTh HEOOXOUMOCTD
IPUMEHEHHS TPYIIOBEIX (OPM B3aMMOJICHCTBUS MPH PEIICHUU NMOCTABICHHON
3a1a4u;

NPUHUMATh IIeJIb COBMECTHOM AEATENBHOCTH, KOJUIEKTHBHO CTPOUTH ACHCTBHUS
0 ee JOCTHKCHHUIO: PACIPENICNIATh POJI, TOTOBAPUBATHCS, OOCYKIaTh IPOLEce
Y pe3yJIbTaT COBMECTHON paboTHI;

yMeThb 0000maTh MHEHHS HECKOJBKHX YEJIOBEK, IPOSBIATE TOTOBHOCTD
PYKOBOJIUTb, BHITOJIHATH MOPYUCHHS], IO TUIUHATHCS;

IUITAHUPOBATh OPIraHU3AIMI0 COBMECTHOW pabOTHI, ONPEAEISATh CBOIO POJb (C
y4eTOM MPENOYTEHUH U BO3MOXKHOCTEH BCEX YYAaCTHMKOB B3aMMOJICHCTBHSA),
pacpenensaTh 3aJjauyd MEX]y WIEHaMH KOMaH[pbl, y4acTBOBaTb B TPYIIOBBIX
¢dopmax paboTsl (00CyXIeHHs, 0OMEH MHEHH, "MO3TrOBBI€ IITYPMbI" U UHBIE);
BBIMOJIHATh CBOIO 4acTb pPabOThl, JOCTUraTh KAadyeCTBEHHOIO pe3yibTara I10
CBOEMY HAIpPaBJICHUIO U KOOPAMHUPOBATH CBOM JIEHCTBHS C APYrMMH YJIEHAMH
KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOEro BKJIAJa B OOMMHA MNPOAYKT IO KPUTEPHSIM,
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CaMOCTOSATENIbHO  C(OPMYIMPOBAHHBIM  YYaCTHHUKAMH  B3aWMOJICHCTBHS;
CPaBHUBATh PE3yJIbTaThl C UCXOJHOM 3a1a4e€il U BKJIAJ KaKJIOT'0 YiIeHAa KOMaH /bl
B JIOCTIDKEHHE PE3YJIbTaTOB, Pa3leisaTh cepy OTBETCTBEHHOCTH U TPOSBIATH
TOTOBHOCTH K IPEIOCTABJICHUIO OTYETA IIepe IPYIIION

3 Pezynamuenvie YY/[

3.1 Camoopeanuzayus

3.1.1 BBISBIATE TIPOOIEMBI TSI PEIICHUS B )KU3HESHHBIX U YICOHBIX CUTYAIIHSX;
CaMOCTOSITEJIBHO COCTaBJIATh AJITOPUTM pEIICHUs 3ajadu (WM €ro 4Yactb),
BBIOMPATH CHIOCO0 pemeHnst yueOHOM 3aaul C yIeTOM UMEIOLINXCSI PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeUlaraéMble BapHaHTHI
peleHui

3.1.2 OpueHTHPOBAThCSI B PA3IMYHBIX ~ TOJAXOJAaX  NPUHATHUS  PEIICHUH
(MHIMBHyaTbHOE, TPHHITHE PEIICHUS B TPYyNIe, NPHHITHE pPEIIeHUI
TPyNIon);
COCTaBJIATh TUIAH JIeHCTBHU (IJIaH peaju3alid HAaMEYEHHOTO alrophTMa
peleHus), KOPPEKTUPOBATh IMPEIUIOKEHHBI AITOPUTM C yYETOM TOJYYCHHS
HOBBIX 3HAHUHN 00 M3y4aeMoM OOBEKTE;
JIeaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE

3.2 Camoxoumponw

3.2.1 Brnagets criocobamMu cCaMOKOHTPOJIS, CAMOMOTHBAITUHN U pedICKCUT

3.2.2 BHOCHTE KOPpPEKTHBBI B MEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB,
W3MEHMBILUXCS] CUTYyallui, YCTAHOBJIEHHBIX OMNOO0K, BOSHUKIINX TPYTHOCTEH

3.2.3 JlaBaThb a/leKBaTHYIO OIICHKY CHUTYAIlMU U TIpeJiaraTh IUIaH €€ U3MEHEHUS,
YUUTHIBaTh KOHTEKCT W MPEABHUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb
MpU pelleHuH Yy4yeOHOW 3ajaud, aJanTUpOBaTh pEIIeHHE K MEHSIOIIUMCS
00CTOSITENECTBAM;
OOBSACHATH MPUYMHBI TOCTHKEHUS (HEAOCTHXKEHHUS) PE3yabTaTOB JAESTEIbHOCTH,
JaBaTh OLIGHKY INPUOOPETEHHOMY ONBITY, YMETh HAaXOJUTh MO3UTHBHOE B
IPOU3OIIEIIICH CUTyaluu;
OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LEJIU U YCIOBUIM

3.3 OMmoyuoHanbHulLL UHMeENIeKm

3.3.1 Paznuuath, Ha3pBaTh W YNPaBISATH COOCTBEHHBIMH AIMOLHUSMU H SMOIMIMH
ApYTHX;
BBISIBJISITh M aHATM3UPOBATH IPUYUHBI YMOLIUA;
CTaBUTh ceOS Ha MECTO JPYroro 4eloBeKa, MOHWMAaTh MOTHBBI U HaMEpPEHUS
Apyroro;
pPEerynupoBaTh CIIOCOO BBIPAKEHUS SMOIIHIA

3.4 Ipunamue cebs u opyeux

34.1 OCO3HaHHO OTHOCHUTBCSI K JIPYTOMY YEJIOBEKY, €r0 MHEHMIO; IPU3HABATh CBOE

paBoO Ha OMIMOKY U TaKoe K€ MpaBO JPYroro; MpUHUMATh ce0s U IPYTUx, He
ocyxnasi;

OTKPBITOCTh ceOe U APYTUM;

0CO3HABaTh HEBO3MOKHOCTh KOHTPOJHUPOBATH BCE BOKPYT
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B (denepanbHBIX U perHOHANBHBIX MPOLIEAYPaX OLICHKH KauyecTBa 00pa30BaHUS UCIOJIb3YeTCs

nepeveHp (Koau(puKaTop) pacupeeeHHbIX M0 KaccaM MPOBEPSeMbIX TpeOOBaHUH K

pe3ysbpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
00pa3oBaHUs U DIIEMEHTOB COACPKaHUS 10 (Pr3HKe.

[IpoBepsieMble TpeaMETHBIE PE3YIbTAThl OCBOCHUS
OCHOBHO 00pa3oBaTeIbHON POTPaMMbl OCHOBHOTO OOIIETO
obOpazoBanusi (7 kiacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeIbHON MTPOrpaMMBbl OCHOBHOTO 00I111ero 00pa3oBaHus

1.1

MICITOJIb30BATb M3YYCHHBIC TOHATHUA

1.2

[pa3uvaTh SBJICHUS IO OMHCAHWUIO UX XapaKTEPHBIX CBOWMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (U3HUECKOE SBICHUE

1.3

[pacrio3HaBaTh  MPOSBIEHUE  U3YYEHHBIX  (PU3UYECKUX  SBIECHUH B
OKpYKaIoIlleM MHpE, B TOM 4ucie (u3nuecKue SBJICHHUS B NMPUPOIE, MPH
PTOM TEpEeBOJAUTh MPAKTUYECKYI0 3aJadyy B y4eOHYIO, BBLIETATH
CYIIECTBEHHbIE CBOICTBA (ITPU3HAKN) PU3NYECKUX SBJICHUI

1.4

OTIMCHIBATh M3YyYEHHBIE CBOWCTBA Tel U (DU3WUYECKUE SIBJICHUS, UCIOJIB3YS
(u3nueckue  BENWYMHBI, TMpPU  OMNHCAHWW MPaBWIBHO  TPaKTOBATh
(bu3MUeCKUil CMBICI HUCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS U €IUHUIIb]
(bu3MUeCKUX BEJIMYUH, HAXOAUTHh (OPMYINbI, CBSA3BIBAIOIINE JaHHYIO
(u3MYECKyl0 BENUYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIUUNH

1.5

XaPaKTCPHU30BaATH CBOMCTBa TECII, (bI/I3I/I‘IeCKI/Ie ABJICHUA MW IIPOLECCHI,
M CITIOJIb3YA HU3YYCHHBIC 3aKOHBI, IpH 3TOM JaBaTb CJIOBECHYHO
(bOpMy.]'IPIpOBKy 3aKOHAa M 3alMChbIBaTh €ro MaTCMaTH4C€CKOC BBIPAXKCHUEC

1.6

00BSACHATH (PU3HUECKUE SABIICHUS, IIPOIIECCH] U CBOWCTBA TEJ, B TOM YHCIIE U]
B KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhISBIISATH
[IPUYHUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH 00bsCHEHHE U3 1 - 2 TOru4ecKux
raroB ¢ omopoid Ha 1 - 2 U3ydeHHBIX CBOWCTBAa (PM3MUECKUX SBIICHUH,
(bu3MUeCKUX 3aKOHA MM 3aKOHOMEPHOCTHU

1.7

pelIaTh pacdyeTHble 3ajadyd B | - 2 JNEHCTBHA, MCIONB3YS 3aKOHBI U
(opMyinbl, CBs3bIBalOlIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHaJIM3a)
[YCIIOBHSI 3aJ]audl 3allUChIBATh KPAaTKOE YCIIOBHUE, MOJCTABIATh (U3NUECKUE
BEIMYMHBI B (OpPMYJbl M MPOBOJUTH PACUEThl, HAXOAUTh CIPABOYHBIC
NTaHHbIe, HEOOXOUMBbIE /ISl PEeIIeHUs 3a/ad, OLIEHUBATh PEATUCTUYHOCTD
O0Jy4eHHOU (pr3nUecKOi BeTMUHMHBI

1.8

[pacrio3HaBaTh IMPOOJEMBI, KOTOpblE MOXHO pPEIIUTh IPU MOMOIIU
(bU3MYECKUX METOJIOB, B ONIMCAHUM HCCIIEOBAHUS BBIICIATH IIPOBEPIEMOE
penonoXeHue (THnoTe3y), pa3indaTth U MHTEPIPETUPOBATh MOTYYEHHBIN
[pe3yabTaT, HAaXOAUTh OIIMOKM B XOJ€ OMbITA, JeNaTh BBIBOJBI IO €ro
e3yJabTaTaM

1.9

IIPOBOAWUTL  OIILITBI  I1O Ha6J'IIOIICHI/IIO (I)I/ISI/I‘-IGCKI/IX SIBICHUN I
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(bU3MYEeCKUX CBOWCTB TeI: (POPMYIHPOBATH MPOBEPSIEMbIE TPEATIOIOKEHUS,
CcOOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 00OpYIOBaHUS, 3alUCHIBATH XOJ
OTIbITAa U JOPMYIUPOBATH BBHIBOIBI

1.10

BHITIOHATE TPSMBIE HW3MEPEHUS C HCIOJIb30BAaHMEM aHAJIOTOBBIX U
MUQPPOBBIX MPUOOPOB, 3alMCHIBATH TIOKa3aHUs MPHOOPOB C yUETOM
3aJaHHOHN a0COJIIOTHOM MOTPENTHOCTH U3MEPEHUH

1.11

MIPOBOJIUTH MCCIIEJOBAHNE 3aBUCUMOCTH OIHON (PM3UYECKOH BETMYMHBI OT|
IDYTOM  C¢  WCHIOJB30BAHUEM IPSMBIX HW3MEPEHHM, Yy4aCTBOBAThH B
[UIAHUPOBAaHUM  y4eOHOrOo  HCCIIE[OBAHUs, coOUpaTb YCTaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeays MpeUIOKEHHOMY IUIaHy, (HUKCHPOBAThH
[pe3yNbTaThl TMOJYYEHHOW 3aBUCHUMOCTH (DU3MUECKUX BEJIMYMH B BHJIE
[pEII0OKEHHBIX TaOnull U TpaduKoB, J€NaTh BBIBOJBI IO pe3yiabTaTam
MICCIIEI0OBAHUS

1.12

[POBOJUTH KOCBEHHbIE H3MEpEHUs (PU3MUECKUX BEJIMYUH, CIeays
[PEII0KEHHON WHCTPYKIMK: TIPU BBINOJHEHUU W3MEPEHUuN coOupaTh
DKCIIEPUMEHTAJIBHYIO YCTAHOBKY M BBIYHCIATH 3HAYEHHE HCKOMOM
BEJIMYMHBI

1.13

coOroAaTh MpaBuiia TEXHUKH 0€30MacHOCTU IpU paboTe ¢ 1abopaTOpHBIM|
000pyT0BaHHEM

1.14

yKa3bIBaTh NPUHLMUIBI JEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOWCTB,
XapaKTepU30BaTh MPUHIUINBI  ACWCTBUS  W3YYEHHBIX HpUOOPOB M|
TCXHUYCCKUX YCTpOﬁCTB C NMOMOMIIBIO HX OIMKMCAaHHWA, HUCIIOJIB3Yyd 3HAHHA O
CBOWCTBAaX (DM3MYECKUX SIBICHUN M HEOOXOIUMBbIC (PU3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

MPUBOIUTL  TpUMEpbl  (HaXoauTh  WH(OpMaIMi0O O  MpuMepax)
[MPAKTUYECKOTO WCIOIb30BaHUST (U3NYECKUX 3HAHUKH B TOBCEIHEBHOM
PKU3HU U1 oOecrieueHns 0e30MmacHOCTH Mpu oOpamieHuu ¢ mpubdopaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHCHUS 370POBBS U COOIIOICHUS HOPM
PKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIICH cpeie

1.16

OCYIIECTBIISATh OTOOP HMCTOYHUKOB HHPOpMANUK B ceTH HHTEpHET B
COOTBETCTBUHU C 33JJaHHBIM MOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOLIUXCS
BHAHUM W TMyTeM CpPaBHEHHUS Pa3JIMYHbIX MCTOYHUKOB  BBIACIATH
nHOpMaIi0, KOTOpas SBJSETCS NPOTUBOPEYMBON WM MOXKET OBIThH
HEI0CTOBEPHOU

1.17

MCIIOJIb30BATh MPHU BBHIMOJIHEHUHU YY€OHBIX 3a/laHUN HAyYHO-TIOMYISPHYIO
muTepatypy (pU3M4ecKoro coaep:kaHus, CIPaBOYHbIE MATEPUAIIBI, PECYPCHI
cetu VHTepHeT, BiageTh NpUEMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpazoBaHus WH(OPMAILIMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHUCbMEHHbIE M YCTHbIE COOOIICHUS HA|
OCHOBE 2 - 3 UCTOYHUKOB MHPOPMALUHN (PU3UUECKOTO COJIEP’KaHHs, B TOM
qrcie MyOIMYHO JieslaTh KpaTKUe COOOIIEHUS O Pe3ysibTaTaX MPOEKTOB UIIH
y4eOHBIX MCCIIEJOBAHUMN, MPU 3TOM TPaMOTHO HCIIOJIb30BaTh M3YyYEHHBIH
NOHATUIHBIN anmapar Kypca (U3MKH, CONPOBOXAATh BBICTYIJICHUE
[IpE3CHTALUEH

1.19

[P BbIIIOJIHCHUN y‘Ie6HBIX IMPOCKTOB U HCCIeI0BaHUI pacnpeacisiTh
0053aHHOCTH B rpymme€ B COOTBETCTBHH C IIOCTABJICHHBIMU 3aJladyaMU,

CJIICAUTH 3a BbBINIOJHCHUCM IIJIaHA ﬂCﬁCTBHﬁ, aJICKBATHO OICHHBATH|
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COOCTBEHHBIM BKJIaJ B JACATCIIbHOCTD TPYIIIIEI, BBICTPAanBaTh

[KOMMYHHUKATHBHOC B3aHMOH€fICTBH€, YYUTBIBAS MHCHUC OKPYIKAIOIINUX

[IpoBepsiemble 3eMeHTHI cofepxkanus (7 Kiacc)

Kon Kon [IpoBepsieMble 3IIEMEHTHI COIEepKaHUS
paszzena | aeMeHTa
1 |®U3UKA U EE POJIb B IIOSHAHUUW OKPYXXAIOIIIET'O MUPA
1.1 |®usuka - Hayka o npupoje. SIBnenust npupoapl. Ou3nuecKue SBICHUSL:
MEXaHWYECKHEe, TEeIJIOBbIE, OJIICKTPUUECKHE, MarHUTHBIC, CBETOBBIC,
3BYKOBBIE
1.2  |®usuueckue Bennunnbl. M3mepenne Gusnueckux BeauurH. OU3HIECKHe
npuoopsl. [lorpentHocts n3mMepennii. MexxryHapoHasi cucTeMa eMHHIL
1.3 EcrecTBeHHO-HAy4YHBIH METOJ] TIO3HAHUA: HAOJIIOJECHUE, TOCTAaHOBKA
Hay4qHOTO BOIIPOCA, BBIJIBIDKEHHE THIIOTE3, DKCIEPUMEHT IO TMPOBEPKE
runores, 00bsICHEHNE Ha0JII01aeMOTO SIBJICHHUS
1.4 |Onmcanme GU3HUECKUX SIBIEHUN C TIOMOIIBIO MOJIENIE
1.5 [[Ipaktrueckue pabOTHI:
3MepeHue pacCTOsHMIM.
3mepenue o0bemMa KUAKOCTU U TBEPJOTO Tena.
OrnpeneneHne pa3MepoB MAJIbIX TEJ.
3mepenue TemmepaTypbl MPU MOMOIIU KUAKOCTHOTO TEpMOMETpa U
aT4yMKa TEMIEPATYPhI
2 [MEPBOHAYAJIBHBIE CBEJIEHNM O CTPOEHNU BEIIIECTBA
2.1 [Crpoenme BemiecTBa: aTOMbl M MOJEKYJIbI, HMX pa3Mepbl. OIBITHI,
TOKa3bIBaIONINe TUCKPETHOE CTPOCHHE BEUIECTBa
2.2  |OIwxenwe wyactui BemiectBa. CBs3b CKOPOCTH BMIKCHHSI YACTHIl C
Temneparypoil. bpoynosckoe asmxkenue, nuddysus
2.3 [B3aumojieiicTBHE YaCTHIl BEIIECTBA: IPUTSDKCHUE M OTTAJKMBAHHE
2.4 |ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHHE Ta30B, JKUAKOCTEH U
TBEPAbIX (KpUCTAIIMYECKHX) Ted. B3auMocBsA3b Mexay CBONCTBaMH|
BEUIECTB B pPa3HbIX arperaTHbIX COCTOSIHUAX W HUX aTOMHOA
MOJIEKYJIIPHBIM CTPOEHUEM
2.5 OCOOCHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
2.6  [[IpakTHyeckue pabOTHI:
Onenka [auameTpa aToMa METOJOM psAIoB (C  HCHOJIB30BaHUEM|
dboTorpadmii).
OnbITHI 10 HAOTIOASHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B.
OnbITH 1O OOHAPYKEHUIO IEHCTBUS CHUJI MOJICKYIISIPHOTO MPUTSKEHHS
3 IBWXKEHME U B3AUMOJIEMCTBUE TEJI

3.1  |Mexanuveckoe aBukeHne. PaBHOMEpHOE W HEPABHOMEPHOE JIBHKCHHUE

3.2 |Ckopoctb. CpefHsisi CKOPOCTh MPU HEPABHOMEPHOM JBIKEHHH. Pacuen
NyTH ¥ BPEMEHU JABKEHHUSI

3.3  |[fIBnenue uHepiuu. 3aKOH MHEpIUH. B3anMoeiicTBre Ten Kak MPUYHHA
M3MEHEHMsI CKOPOCTH JIBMKEHUS Tesl. Macca Kak Mepa MHEPTHOCTH Tella

3.4 [[notHOoCcTh BemecTBa. CBsI3b IUIOTHOCTH C KOJHYECTBOM MOJICKYI B

31



eIMHULE 00bEMA BEIIECTBA

3.5

Cuiia Kak XapaKTepUCTHUKa B3aMOICUCTBUS TEI

3.6

Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiibl C IOMOILBIO
TMHAMOMETpa

3.7

HBJIGHI/IG TATOTCHUIA MU CHJIA TSIKCCTHU. CI/IJIa TSKCCTH Ha I[pyrnx
mraneTax. Bec tena. HeBecomocTh

3.8

Cuna tpenusi. TpeHue CKOJIbKEHHS U TpEeHUe MoKos. TpeHue B npupoje
1 TEXHUKE

3.9

CrnosxeHue cuil, HalpaBJEHHbIX 110 OJHOW MpsiMoi. PaBHOeHCTBYIOMIAs
CHUJI

3.10

[IpakTrueckue paboOThI

Onpenenenrne CKOPOCTH PaBHOMEPHOTO JIBH)KEHUS (ILIapHKa B )KUJIKOCTH,
MOJIENU 3JIEKTPUUECKOT0 aBTOMOOMIIS U TaK Aajiee).

Onpenenenre cpeHel CKOPOCTH CKOJIbKEHHUsI OpycKa WM IIapuKa Mo
HAKJIOHHOH IUIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPOTO TeNa.

OnbITHI, JEMOHCTPUPYIOIME 3aBUCUMOCTb pacTshkeHUs (aedopmarun)
MPYKUHBI OT MIPHUIIOKESHHOM CHITBI.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHIIbI TPEHUS CKOJIBKEHHS OT|
Beca Tesla U XapakTepa CONPUKACAIONINXCS TOBEPXHOCTEH

3.11

Du3nyecKue SBICHUS B MPUPOJE: NMPUMEPHI IBWKEHHUS C Pa3IMYHBIMY
CKOPOCTSIMHU B >KMBOW M HEXHBOW MPUPOJIE, NECUCTBUE CHIIBI TPEHUS B
[PUPOJIE U TEXHUKE

3.12

TexHuyeckne yCTpoCcTBa: TMHAMOMETP, MOAIIMITHUKI

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTE 1 TA30B

4.1 |daBnenue tBepaoro Teaa. CHocoObl YMEHBIIEHHS M YBEIMYEHUS]
aBJICHUS

4.2  |[laBnenue rasza. 3aBHCUMOCTH JaBJI€HH Ta3a OT 00bEMa, TEMIIEPATyphI

4.3  [[lepemaya JaBicHUS TBEPABIMH TEJIaMH, KHUAKOCTSIMH W Ta3aMu. 3aKoH|
[Tackasist. [IHeBMaTHueckre MaluHbl

4.4  [3aBHCMMOCTH [aBJCHHS S>KHIKOCTH OT TJIyOMHBL [ 'HapocTaTndecKuii
napajokc. Coobmaronuecs: cocynbl. ['uapaBanyeckue MexaHu3Mbl

45 |Armocdepa 3emsm  u  armocepHoe  maBieHue.  [IpuuMHbB]
CYILIECTBOBaHUS BO3AYyIIHOW oOomouku 3emnu. OmnbiT Toppuueniu.
3aBHCHUMOCTH aTMOC(HEPHOT0 JaBJICHHsSI OT BBICOTHI HAJl YDOBHEM MODSI

4.6 |Usmepenme armocepHOro mapieHus. I[IpubGOpbl I  H3MEpPEHHs]
aTMOC(EpHOTO TaBICHHS

4.7  |[leficTBue SKMIKOCTM MW Ta3a Ha IOTPY)KEHHOE B HHX TeJoO.
BriTankuBaronias (apxuMeoBa) cuia. 3aKkoH ApxuMena

4.8 [InaBanue ten. BoznyxonnaBanue

4.9  [[Ipaktudeckue pabOTHI:

ccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00beMa MOrpy:KeHHOH
B JKMJIKOCTh YaCcTH TeJia.

OnpeneneHre BBITAJIKUBAIOUIEH CHIIBI, JIEMCTBYIOLEH Ha  Tello,
[OrPYKEHHOE B KUJIKOCTD.

[IpoBepka HE3aBUCUMOCTM BBITAJIKUBAIOIIEH CWIbI, JEHUCTBYIOIIEH HAa

TCJIO B X KUJKOCTH, OT MACCHI TCJIa.
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OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIBI,
NeWCTBYIOIIEH HAa Telno B JKUAKOCTH, OT O0beMa NOTrPYKEHHOH B
PKUJKOCTb YacTH TeJIa U OT INIOTHOCTH KUJKOCTH.

KonctpynpoBanue apeomerpa MWIM KOHCTPYMPOBAHUE JIOAKU U
OIPEJCIICHUE €€ IPY30I0IbEMHOCTH

4.10

dusnueckue sBICHUS B MPUPOJAEC: BIMSHUE aTMOC(EpPHOTO JaBiIeHHS Ha|
PKUBOI OpraHu3M, IJIaBaHUE PbIO

4.11

TexHuueckrue yCTpPOMCTBA: COOOIIAIOIMIMECS COCYIbI, YCTPOMNCTBO,
BOJOIIPOBO/A,  TIHAPABIMYECKUNM  Ipecc, MaHOMETp, OapoMerp,
BBICOTOMED, OPIIHEBON HACOC, APEOMETP

5 |PABOTA, MOIIHOCTb, DHEPT U

5.1

Mexanudeckasi pabora

5.2

Mexaanuyeckass MOIITHOCTD

5.3

[IpocTbie MexaHM3MBI: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. IIpaBmiio
aBHOBECHSI ppluara

5.4

[IpMeHeHne npaBuiia paBHOBECHS pblyara K 0JI0Ky

5.5

"3onoroe mpaBwio" MexaHUKH. Koap@uIMeHT mnoyie3HOTo AeHcTBuS
MCEXaHU3MOB. HpOCTI)Ie MEXaHU3MbI B 6BITy U TEXHHUKE

5.6

[loTeHmanpHast SHEPTUM TeNa, MOJIHITOrO HaJ 3emMien

5.7

Kunetnueckast sHeprust

5.8

IlomHast MexaHmueckas OHEPrus. 3aKk0H W3MEHEHHA U COXpaHCHU|
MEXaHUYECKOW SHEPTUH

5.9

[IpakTuueckue paboOTHI:

Omnpenenenre pabOThl CUIIBI TPEHUS NIPU PAaBHOMEPHOM JBMKEHHUH Tea)
10 TOPU30HTAIBHON OBEPXHOCTH.

lcciienoBanue ycioOBU paBHOBECHSI pblyara.

M3mepenne KIIJl HaKTIOHHOM MIIOCKOCTH.

3ydyeHne 3aKk0Ha COXpaHEHHsI MEXaHHUYECKON YHEPTUH

5.10

duzndeckue ABJICHUSI B IpUPOJAC: pbldyarv B TCJIC YCJIOBCKA

5.11

TexHudeckre ycTpoiCcTBa: pbluar, MOJABMKHBIA M HEMOABUKHBIM OJIOKH,

HAKJIOHHA IIJIOCKOCTh, IPOCTHIC MEXAaHU3MEI B 6BITy

HpOBepﬂeMLIe Tpe6OBaHI/IH K pe3yJibTaTaM OCBOCHU OCHOBHOM

00pa3zoBaTeIbHON MporpamMMsI (8 Kitacc)

Kon

MIPOBEPSEMOTO
pe3ynbrara

[IpoBepsieMble IpeAMETHBIE PE3YAbTaThl OCBOCHUS OCHOBHOM
00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1.1

M CII0JIb30BaTh ITOHATHA

1.2

PA3JINYATh ABJICHUS IO OIMMMUCAHWUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIILITOB, JCMOHCTPUPYIOIIHUX JAHHOC q)HSH‘ICCKOC SBJICHHC

1.3

[pacmo3HaBaTh  MPOSBIECHUE U3YUYEHHBIX  (PU3UYECKHX  SBICHUH B
OKpY)KaIoIlleM MHUpE, B TOM 4uclie (U3HuecKue SBJICHHsS B MPUPOJIE, MPH]
PTOM TMEpPEeBOAUTh MPAKTHYECKYI0 3aJady B y4eOHYIO, BBIICIATH
CyIIIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PU3NIECKUX SIBICHUI

1.4

ONHNCLIBATL MU3YYCHHBLIC CBOICTBA TE€I U (I)PBPI‘IGCKI/IC SABJICHUS, MCIHOJIB3Ys
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(du3nyeckue BEIMYUHBI, TPU  ONUCAHMM NPAaBUIBHO  TPAaKTOBATh
(bU3NYEeCKUN CMBICT MCIOJIB3YEMBIX BEJIWYHMH, OOO3HAYCHHS U EIMHHUIIBI
(U3NYECKUX BENUYMH, HAXOIUTh (OPMYJBI, CBS3BIBAIOIIKE JAHHYIO
(U3MYEeCKyl0 BEIMYMHY C JAPYIMMH BEIMYMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKHE SBICHUS M IPOIIECCHI,
MCIIOJIb3ys  M3YYECHHBIE 3aKOHBbL, NPU O3TOM  JIaBaTh  CJOBECHYIO
(hOpMyITMPOBKY 3aKOHA M 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE

1.6

O0O0BSACHATh (PU3NICCKUE MPOILECChl M CBOWCTBA TEJ, B TOM YHCIE H B
KOHTEKCTE CHUTYallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
[IPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 | - 2 JTOrHYEeCKUX|
[1aroB ¢ MOMOIIBI0 1 - 2 HM3y4eHHBIX CBOICTBA (PU3MYECKUX SBIICHUH,
(bH3MYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

[peraTh pacyeTHbIE 3amayd B 2 - 3 JEHCTBHS, HUCIIOJB3ysd 3aKOHBI |
(bopmynbl, CBs3bIBarolMe (U3MYECKHE BEJIIMYMHBI: HAa OCHOBE aHaJIN3a
YCIIOBHA 3aJadr 3alHrCbIBATbL KPATKOC YCJIOBUC, BBIABIIATL HCIOCTATOK]
MTAHHBIX  JUIS  pellleHus 3aJadyd, BbIOMpaThb 3akOHBI U (HOPMYIIBI,
HEoOXOIMMbIE JJIi €€ pEelIeHUs, MPOBOIUTH pacueTbl U CpPaBHUBATH
ITOJTYYCHHOC 3HAYCHHC (1)1/13qu01<0171 BCJIIMYNHBI C U3BBECCTHBIMU JAHHBIMAU

1.8

[pacro3HaBaTh TMPOOJEMBI, KOTOPHIE MOXXHO pEHIUTh TMPH MOMOIIU
(DM3UYECKUX METOJIOB, HCIIOJB3Ysl OMHCAHUE WCCICOBAHUS, BBIJICIAThH
MMpOBEpsiEMOE  TPENATNOIOKEHUE, OIEHWBATh TPABWIHHOCTh  TMOPSIKA
MPOBEICHUS UCCIICIOBAHUS, JIEaTh BHIBOIbI

1.9

[POBOJUTH OMBITBHI MO HAOMIOAEGHHI0O (U3NYECKUX SBICHUN WM
(hu3MUeCKUX CBOMCTB Telsl: POPMYIUPOBAThH MIPOBEPSIEMbIE MPEATION0KEHHUS,
coOupaTh YCTaHOBKY W3 MIPEJIOKEHHOTO 000PYAOBAaHHUS, OMHCHIBATH XO]|
ombITa U (POPMYIHPOBATH BHIBOIbI

1.10

BBITIOJTHATH MPSMbIE U3MEPEHUSI C HCIOIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB]
U J1aTYMKOB (PU3MUECKUX BEJIMYHMH, CPAaBHHUBATH PE3yJIbTAaThl U3MEPEHUH C
lydeToM 3aJaHHON aOCOIOTHON NOTPEITHOCTH

1.11

[POBOAUTH HCCIIEI0BAHUE 3aBUCUMOCTH OJTHOM (PU3MYECKOM BEIMYUHBI OT|
NPYrol ¢ HUCHOJIb30BAaHHWEM  MPSIMBIX  HM3MEPEHUN:  IIAaHUPOBATh
MCcClie/IOBaHNe, cOOUpaTh YCTAHOBKY M BBINOJHATH H3MEPEHHUS, CIEIys
MpEUIOKEHHOMY  IJIaHy, (UKCHpPOBaTh  pe3yJdbTaThl  IOJYYEHHO
3aBUCHUMOCTH B BUJE TaOIuIl U TpaduKOB, JIE/IaTh BBIBOBI MO pe3ylbTaTaM
MCCIICTIOBAHUS

1.12

[MPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘leCKI/IX BCIIMYHMH: INIAHUPOBATD
M3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAaHOBKY, (Q1($13%1
npez[nox(eHHoﬁ HHCTPYKIHWH, U BEIYUCIIATh 3HAUYCHNC BEJIMYNHbBI

1.13

COOJIIO/IaTh MpaBHJia TEXHUKHA OE30MACHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHEM

1.14

XapAKTCPU30BATh IMPUHIUIIBL JEeNCTBUA N3YUCHHBIX HpI/I60pOB u
TCXHUYCCKUX YCTpOﬁCTB C OHOpOfI Ha UX OIIKUCAaHUs, UCIIOJIb3Yys 3HAHHUA O
CBOMCTBaxX (1)H3I/I‘ICCKI/IX SIBIICHUI )51 H606XO)II/IMLIG (I)I/IBI/ILIGCKI/IC
3aKOHOMCPHOCTH

1.15

[PACTIO3HABATh TPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U  HU3MCPHUTCIIBHBIC

HpI/I60pLI o CXEMaM M CXCMATHUYHBIM PUCYHKaM, COCTaBJISATb CXCMBbI
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DJICKTPUYICCKUX HCHCI\/JI C II0CJIC€A0BATCIIbHBIM n napauiCiIbHbIM
COCMHEHUEM DJIEMEHTOB, pa3jnyasl YCIOBHbIE 0003HAuCHHs 3JIEMEHTOB
PIEKTPUYECKUX LETIEeN

1.16

PUBOAUTH  MPHUMEPHl  (HAXOMUTh  MHPOPMALUIO O  MPHUMEpax)
[IPAKTUYECKOTO HCIOJIb30BaHUA (PU3NYECKMX 3HAHUM B IIOBCEIHEBHOMU
PKU3HU Il oOecriedeHusi 0e30macHOCTH MpH oOpalieHny ¢ MpuOopaMu |
TeXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 370POBBS U COOIIOICHUSI HOPM
PKOJIOTMYECKOT0 IIOBE/ICHUS B OKPY’KaIOLIEH cpesie

1.17

OCYILECTBIIATh MOUCK HHPOpMaLUU (PU3HMUECKOTO COAECpKAHUS B CETH
llHTepHET, Ha OCHOBE MWMCEIOUIUMXCA 3HAHMM UM IIyT€eM CpPaBHEHUs
NTOTIOTHUTEIbHBIX UCTOYHHUKOB BBLAEIATh MHPOPMALINIO, KOTOpas SBISETCS]
[TPOTUBOPEYNBOM MII MOXKET ObITh HEAOCTOBEPHOM

1.18

MCII0JIb30BATh MPU BBIIOJHEHUH Y4YEOHBIX 3a/JaHU HAY4HO-TOMYJISIPHYIO
muTepaTypy (pU3MIEeCcKOro COJEp:KaHus, CIPABOYHBIC MAaTePHAIIBI, PECYPChI
CCTH I/IHTepHeT; BJIaICTH npueMamMu KOHCIICKTUPOBAHUA TEKCTa,
rpeobpazoBaHust HHOOPMAIMHU U3 OJHON 3HAKOBOM CUCTEMBI B IPYT'YIO

1.19

co37aBaTb COOCTBEHHBIE NHCHMEHHbIE U KpaTKWE YCTHbIE COOOLIEHMUS,
0000mIas wWHGOPMAIMIO W3 HECKOJBKHX HCTOYHUKOB (DU3UIECKOTO
COJIep’KaHHUs, B TOM YHUCIIE TyOJIMYHO MPEACTaBIATh PE3YAbTaThl IPOEKTHOM]
WM UCCIIE0BATENbCKOM NEATENIbHOCTH, IPU 3TOM I'PaMOTHO MCIOJIb30BaTH
M3Y4YEHHBI TOHATHMHBIA ammapar Kypca (U3UKH, CONMPOBOXKIATh
BBICTYIUICHHE NTPE3EHTAIIUEN

1.20

[pU  BBIIOJIHEHUU Y4YEOHBIX NPOEKTOB U HCCIEAOBAHUN (DU3HUECKHUX|
[POLIECCOB paclpeAesaTh OO0S3aHHOCTU B TpPyHIE B COOTBETCTBUH C|
[MOCTAaBJICHHBIMH 3aJjauaMi, CIIEUTh 3a BBIMIOJHEHHEM ILIaHa JEHCTBUI U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OILICHUBAaThb COOCTBEHHBIM BKJIaJL B
NesITeNIbHOCTh TPYIIbI, BEICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aUMOJEHCTBUE,

IIPOABJIAA TOTOBHOCTD Pa3plilaTh KOH(l)J'II/IKTBI

[IpoBepsiemble 311eMeHTHI cofepxkanus (8§ Kiacc)

Kon

pasaciia

Kon

9JICMCHTAa

[TpoBepsieMbie 31€MEHTHI COACPKAHUS

6

TEIIJIOBBIE ABJIEHW

6.1

(OCHOBHBIC ITOJIOKEHHUS MOJ'ICKy.]'ISIpHO-KHHGTH‘IGCKOﬁ TCOPUU CTPOCHHA
BelecTBa. Macca u pa3sMEpbl MOJICKYII. OHBITLI, IOATBCPKAAOIINEC
OCHOBHBIC ITOJIOKCHU A MOJ'ICKy.]IHpHO-KHHGTH‘IGCKOﬁ TCOPUU

6.2

Mojenu TBEpJOro, XHAKOITO W Ta3000pa3HOTO COCTOSIHHM BEIECTBA.
Kpucrannnueckue u amopdHble Tena

6.3

OObBsICHEHUE CBOICTB rasos, JKUIKOCTEH H TBEPABIX TCJI Ha OCHOBCE
MOJIOKEHUI MOHCKyHHpHO-KHHCTH‘IGCKOﬁ TCOPHUUN

6.4

CMauyuBaHuE U KalTWJUJIIPHBIC ABJICHUA

6.5

TemnmoBoe pacCIMPpCHUC U CIKATHC

6.6

TemmnepaTtypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBHXKEHMS]
YACTHI]

6.7

BHYTpeHHHSI OHEpTUs. CnocoObl M3MEHEHHS BHYTpeHHeﬁ OHCPTUu:

TCIUIONCpCaAada U COBCPUICHUC pa60TBI
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6.8

BI/II[LI TCIUIonCpcaavn:. TCIIONpPOBOAHOCTb, KOHBCKIIUA, U3JTYYCHUC

6.9 |[KonuuecTBO TeIIOTHL. Y AeNbHAS TEIIOEMKOCTh BELIECTBA

6.10 [TemmooGMeH M TEIIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOIO OajaHca

6.11 |[[lnaBnenne M OTBepAEBAaHHME KPUCTAUIMYECKMX BELIECTB. Y IelbHas
TEILIOTA IJIABJICHUS

6.12 |[[TapooOpazoBanne u KouaeHcanus. Mcmapenuwe. Kumenue. VYienbHas
TEIUIoTa mNapooOpa3oBaHUS. 3aBUCHMOCTH TEMIIEPATYPhl KHIICHHUS OT)
aTMOC(EpPHOTO NTABICHHUS

6.13 |BiaxxnocTh BO3ayxa

6.14  [Dueprus TorumBsa. Y ieabHas TEIIOTA CTOPAHHSI

6.15 [Tpunnumner padoTel TemwtoBbix asurateneit KIIJ[ TermoBoro nsuratesns.
TerutoBbIe TBUTATEINN | 3aIIUTa OKPYXKAIOMICH Cpeibl

6.16 [3akoH coxpaHeHMs ¥ IPEBPALIEHHs SHEPIUH B TEMIOBBLIX MPOLECCAX

6.17 [[Ipakruueckue pabOTHI:
OnBITH 0 OOHAPYKEHUIO JICHCTBUS CHIT MOJICKYJISIPHOTO TTPUTSKCHHSL.
OnBITHI 10 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIM caxapa.
OnBITE IO HAONIOJCHUIO TEIIOBOTO PACHIMPEHUS Ta30B, KUIKOCTCH H
TBEPBIX TEI.
Omnpe/ielieHre JaBJICHUS BO3IyXa B Oa/UTOHE IIMPHIIA.
OnBITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh JIABJICHHS BO3JyXa OT €ro
00BbeMa M HarpEeBAHMSI WJTH OXJIAXK ICHUS.
[IpoBepka runmoTe3bl TMHEHHOW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPHUYCCKOM TpyOKe OT TeMITepaTyphI.
HaOmoieHne W3MEHEHWsT BHYTPCHHEH JSHEPruy Tella B  Pe3yNIbTaTe
TeIuIonepeiaud U padoThl BHEIITHUX CHIT.
VccnenoBanue sIBJICHUS TEIDIOOOMEHA TPU CMEIIMBAHUU XOJIOJHOW M|
rOpsTY€il BOJIBI.
OnpeneieHHe  KOJIMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJOM  IpH|
TEIIO0OMEHE C HArPeThIM METAJUTHYCCKUAM IIUITHHIPOM.
OnpenerieHne  yaeNbHOW TEIUIOEMKOCTH BemiecTBa. McciemoBaHue
polecca HCIapeHusl.
Omnpe/ielieHre OTHOCUTEIIBHOM BIIAKHOCTH BO3/yXa.
Omnpe/ielieHre yIeIbHOM TEIUIOTHI TJIABJICHUS JIbJIa

6.18 |@usuueckue SBIEHUS B NPUPOJE: IOBEPXHOCTHOE HATHKEHHE U
KaWUISIPHBIC SIBJICHUS B TIPUPOJIC, KPUCTAUIBI B MPHPOJIE, H3ITyUCHHE
CosHIla, 3aMep3aHHue BOJOEMOB, MOpPCKHE OpH3bI; 00pa30BaHHUE POCHI,
TyMaHa, UHesl, CHeTa

6.19 [Texuuueckue yCTPOMCTBA: KANMJUISPHI, IPHUMEPHI  HCIOJIB30BAHM

KpUCTAaJlJIOB, JKUJIKOCTHBIM TECPMOMCETpP, AATYUK TEMIICpATyphbl, TEPMOC,
CUCTCMaA OTOIUICHUA IJOMOB, TUTPOMCTPBI, IICUXPOMETP, IIapOBasi Typ6I/IHa,
JABUT'aTCJ]Ib BHYTPCHHETO CI'OPaHUsL

DJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHNMA

7.1 |Dnexrpusarus Ten. J[Ba poja SIEKTPHUESCKHX 3apsII0B

7.2 |B3auMojeiCTBHE 3apsDKEHHBIX Tel. 3akoH KyrmoHa (3aBHCHMOCTH CHJIBI
B3aMMOJICHCTBHS 3apsKEHHBIX TEJI OT BEJIMUYUHBI 3apsiIOB U PACCTOSHUS
MEXTy TeJIaMH )

7.3 |Dnekrpuueckoe mose. HampshkeHHOCTh diieKTpruyeckoro mostst. [puHimmn
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CYNEPHO3UIIH IEKTPUUECKUX MTOJIEN (HAa KAUECTBEHHOM YPOBHE)

7.4  |Hocurenu 3IEKTPUYCCKUX 3apSIOB. JIEMEHTAPHBIH OIICKTPHUYCCKHIA
3apsin. Ctpoenue atoma. [IpoBOTHUKY M JUAIEKTPUKU

7.5 |3aKOH COXpaHEHHsI HIECKTPUUECKOTO 3apsia

7.6 |DneKkTpuuYecKHii TOK. YCJIOBHS CYIIECTBOBAHHUS DJIEKTPHUYECKOTO TOKA.
VICTOYHHMKH MTOCTOSITHHOTO TOKA

7.7 |[lefiCTBUSI BIICKTPHYECKOTO TOKA (TEIUIOBOE, XMMHYECKOE, MArHUTHOE).
JJIEKTPUUECKUI TOK B )KUJKOCTSX U Ta3ax

7.8  |Dnekrpuueckas 1enb. Cuia TOKa. DIIEKTPUYECKOE HANIPSHKEHNE

7.9  |ConpoTHBIIeHHE TIPOBOIHKKA. YIEILHOE CONPOTHBIIEHHE BENECTBA

7.10 [3akon Oma 1y1s y9acTKa Ienu

7.11 [[MocnenoBarenbHOE U MApAIUICIILHOE COSTUHEHHE ITPOBOTHUKOB

7.12  [PaboTa ¥ MOIITHOCTb JIEKTPUIECKOTO TOKA. 3akoH Jkoyis-JleHia

7.13  [JnexTpuuecKue IENH W TOTPEOUTENH IEKTPUUECKON SHEPIUU B OBITY.
KopoTkoe 3ambikaHne

7.14  [[TocrosiHHble MarHUTHL. B3anMoaefiCTBHE TIOCTOSTHHBIX MArHUTOB

7.15 |MaruurtHoe mosie. MarHuTHOE 1moJie 3eMITH U €T0 3HaYEeHHe ISl KHU3HU Ha
3emuie

7.16 |OmeiT Dpcrena. MarHuTHOE IMOJIE DJIEKTPHYECKOTO TOKa. IIprMeHeHHE
DIIEKTPOMArHUTOB B TEXHUKE

7.17  |[leficTBrEe MAarHUTHOTO TIOJIS HA MPOBOJHHUK C TOKOM. DJIEKTPOIBUTATEIH)
[MOCTOSIHHOTO ToKa. Mcrosib30BaHME AIIEKTPOJBUTATENEH B TEXHUUYECKHUX|
YCTPOMCTBAaX U HA TPAHCIIOPTE

7.18 |Omeiter @apazest. SIBjeHHE 3JIEKTPOMArHUTHONM WHAYKIUH. IIpaBmiio
Jlenna

7.19 [Dnexrporeneparop. CrnocoObl IONYYEHUSI 3JIEKTPHYECKON DHEPIHUH.
JJIEKTPOCTAaHIIMU Ha BOSOOHOBIISIEMBIX HCTOYHHKAX SHEPTUH

7.20  [[IpakTuueckue pabOTHI:

OnpiTel 1O HAOMIOACHUIO DJIEKTPU3ALMU TN UHAYKIMEH U TpU
CONPUKOCHOBEHUH.

VccnenoBanue NAENUCTBUS AJIEKTPUYECKOTO TMOJS Ha MPOBOJHHUKU M|
TUDIIEKTPUKH.

COopka u mpoBepKa padoThI IEKTPUUECKOH IeTH TOCTOSHHOTO TOKA.
3Mepenue U peryiupoBaHUe CUITbI TOKA.

3Mmepenue U peryinpoBaHie HaMPsHKEHUS.

VccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, WAYIIETO Yepe3 Pe3ucTop, OT
COMPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOpeE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBHUCHUMOCTh ANEKTPUYECKOTO
COMPOTHBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJU IONEPEYHOTro
CEUeHHUs U MaTepuana.

[IpoBepka mpaBuia CIOKEHUS HAMPSDKEHUH TpU  TMOCIEN0BaTeNbHOM|
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Juis CUJIBl TOKAa MPHU MapalieTbHOM COEIUHEHUH|
[PE3UCTOPOB.

Omnpenenenre pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH DIIEKTPUYECKOTO TOKA, BBIACTSEMOW HA|
pe3ucrope.
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VccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYILErO 4Yepe3 JaMIIOUKy, OT|
HaIIpsKEHUs HA HEW.

Onpenenenue KIIJI narpesarensi.

VccnenoBaHue MarHUTHOTO B3aUMOJIEMCTBUS IOCTOSIHHBIX MAarHUTOB.
3ydeHre MarHuTHOrO IOJII IOCTOSIHHBIX ~MAarHUTOB MpU  HUX|
00BEAMHEHUN U PA3/ACICHUM.

VccnenoBanue JEMCTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJEHCTBUS
KaTylUKM C TOKOM M MarHuta OT CWIbl TOKAa W HaIllpaBJIEHUsS TOKa B
KaTyILIKE.

3ydyeHue nefcTBUsI MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.
KoHcTpyrpoBanue u n3ydeHue padoThl 3J€KTPOABUTaTENs.

M3mepenue KII/] anexTpoiBUraTeabHOM YCTAaHOBKH.

OnpITBl 1O MCCIEAOBAHUIO SIBJICHUS JJIEKTPOMATHUTHOW WHAYKIUU:
MCCIIeIOBAaHUE WM3MEHEHMH 3HAYeHUs M HalpaBlIEHUs HHIYKIHUOHHOIO
TOKa

7.21 |Dusudeckue sBIEHHS B MPHUPOJE: DIEKTPUUECKHE SBIEHHS B aTMOChEpE,
DIIEKTPUYECTBO JKMBBIX OPraHU3MOB, MarHUTHOE TMoyie 3eMiH, apeid
MOJIFOCOB, POJb MAarHUTHOTO TOJISA U JKU3HH Ha 3emile, IMOJIIPHOE
CHSIHUEC

7.22 |TexHWdyecKHe YCTPOMCTBA: OJIEKTPOCKOI, aMIIEPMETP, BOJBTMETD,

peoCTaT, CYETYHK ODIIEKTPUYCCKOW DHEPIHH, JIIEKTPOOCBETUTEIHHBIC
MPUOOPHI, HArPEBATEIIBHBIC AICKTPOTPUOOPHI (TPUMEPHI), IMEKTPHICCKUE
[PEIOXPAHUTEIH, JICKTPOMArHHT, AIEKTPOABUIaTEIbh TIOCTOSIHHOTO TOKA,

TCHCPATOP MOCTOSAHHOT'O TOKA

[IpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOCHHUSI OCHOBHOM
00pazoBaTeIbHON MporpamMMsl (9 Kitacc)

Kon [IpoBepsieMble IpeAMETHBIE PE3YAbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeNIbHOM MpOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbrarta

1.1 MCII0JIb30BATh N3YYEHHBIE MOHITHS

1.2 [pa3IMy4aTh SBJICHUS 1O OMUCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBICHUE

1.3 [pacro3HaBaTh  MPOSBICHUE U3YYEHHBIX  (PU3UYECKHX  SBJICHUH B
OKpY)KaIoIlleM MHUpe, B TOM 4ucie (hU3HUecKue SBJICHHS B MPUPOAE, MpH|
PTOM TMEpPEeBOAUTH MPAKTHUYECKYI0 3aJady B y4eOHYIO, BBIICIATH
CyIIIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PU3NYECKUX SIBICHUI

1.4 OTIMCHIBATh M3yYCHHBIE CBOMCTBA Tel U (PU3UYECKHE SBICHUS, UCIONb3Ys
(u3nueckue  BENWYMHBI, TMpPH  OMHCAHWW TMPABWIBHO  TPAKTOBATh
(bU3MYECKUN CMBICIT HCIOJIb3YEMBIX BEJIMYMH, 0003HAYCHHS] M €IUHUIIBI
(U3MUECKUX BEIMYUH, HAXOAWTh (OPMYINBI, CBSA3BIBAIOIINE JaHHYIO
(U3MYECKyI0 BENUYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTH Tpaduku
M3YYEeHHBIX 3aBUCHMOCTEN (U3NYECKIX BEIHUNH

1.5 XapakTepu30BaThb CBOMCTBAa Ted, (pu3Myeckue SBICHHUS M IPOLECCHI,

M CII0JIb3YsI HN3YUYCHHBIC 3aKOHBI, 1pu O9TOM JaBaThb CJIOBCCHYIO
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(hOpMyIMPOBKY 3aKOHA M 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE

1.6

O0OBSICHATH (PU3MUECKUE MPOIECChl M CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallUdl IPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTEPA: BBIABIIATH
[IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 - 3 JIOIMYECKHX
[IarOB C IMOMOINBIO 2 - 3 W3yYCHHBIX CBOMCTBA (DM3WYECKHUX SIBICHUH,
(bU3MYECKHX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

pelaTh pacueTHble 3ahauyd (OHMparolIuecs Ha cucteMy u3z 2 - 3
YpaBHEHHIA), MCIIOJB3YS 3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HAa OCHOBE AaHAJIM3a YCJIOBHMS 3aJa4d 3allMCHIBATh KpaTKOE
[YCTIOBHE, BBISABIATH HEJOCTAIONINE MM HM30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OpPMYJIbl, HEOOXOAUMBIE ISl PEIIEHUs, IPOBOJUTH pacueThl U
OLICHUBAaTh  PEAJUCTUYHOCTb  IOJYYEHHOIO  3HA4eHMsI  (PU3HUECKOM
BEJTMYHHBI

1.8

[pacrio3HaBaTh TMPOOJEMBI, KOTOPHIE MOXKHO pPEIIUTh MPU TOMOIIH
(DU3UYECKUX METOJ/IOB, HCIIOJIB3Ysl OIMHCAHUE WCCIICOBAHUS, BBIJICIAThH
[poBEpsieMOE  TPEAINOJIOKEHHUE, OIEHHWBATh MPABWIHHOCTh  MOPSIKA
MPOBEJCHUSI  WCCJICNOBAaHMs,  JIeNaTh  BBIBOJBI, HHTEPIPETHPOBATH
€3yJIbTaThl HAOIIOJICHUH U OTIHITOB

1.9

[POBOJUTH OMBITHI TIO HAOMIOACHWUIO (DU3MYECKWX SBICHHWHA WY
(U3MUECKUX CBOWCTB TEJI: CAaMOCTOSITENBHO COOMpaTh YCTAaHOBKY W3
M30bITOYHOrO Habopa 0OOpYHOBaHHA, ONUCHIBATH XOJI OIbITA U €ro
€3yJbTATHI, HOPMYITHPOBATH BBIBOIBI

1.10

[TPOBOJIUTH MIPU HEOOXOJUMOCTH CEPUIO TMPSMBIX M3MEPEHHI, OTpeaesss
CpelHee 3HAaueHHWE U3MepseMOl BeMMYMHBI ((POKYCHOE pacCTOsSHUE
coOmparomed uH3bI), OOOCHOBBIBaTH BBIOOp crmoco0a HW3MepeHus
(M3MepuTensHOTO TPHbOpa)

1.11

[POBOJUTH HCCIIEJIOBAHME 3aBUCUMOCTEH (PU3UUYECKHX BEJIUYUH ¢
MCIIOJIb30BAaHUEM IMPSAMBIX M3MEpPEHUH: IUIaHUPOBATh HCCIEI0OBAHUE,
CaMOCTOSITEIBHO ~ cOOMpaTh  YCTaHOBKY, (PUKCHpPOBaTh  pe3ylbTaThl
MOJIyYEHHOM 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH B BUIE TaOIUI H
rpaduKoB, NesaTh BBIBOJIBI 110 pe3yJbTaTaM HCCIEIOBAHUS

1.12

[MPOBOANTHE KOCBCHHBIC H3MCEPCHHA (I)I/I?;I/I‘ICCKI/IX BCJIIMYHMH: IIJIAHUPOBATh
M3MCPCHUA, CO6I/IpaTI) OKCIICPUMCHTAJIBHYIO YCTAHOBKY H BBIIIOJIHATDH
M3MCPCHUA, CIICAYS HpC,HJIO)KCHHOﬁ HWHCTPYKIHUH, BBIYHUCIATH 3HAUCHUC
BCJIMYMHBI 1 aHAJIM3UPOBATDH ITOJIYYCHHBIC PE3YJIbTAThI C YICTOM 38.,[[8.HH01>1
MOT'PCINHOCTH I/ISMepeHI/Iﬁ

1.13

coOJII0AaTh MpaBujia TEXHUKH 0€30MaCHOCTH IpH paboTe ¢ J1a00paTOpHBIM|
000pyI0BaHEM

1.14

Pa3jindaTb OCHOBHBIC IIPU3HAKU HN3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOJICJICH:
MaTCpHaJibHAad TOYKa, a0COJIFOTHO TBEPpAOC TECJIO, TOYEYHBIM HCTOYHHUK
CBCTA, JIy4, TOHKAsA JINH34, INIAHCTapHAasA MOJCJIb aTOMAa, HYKJIOHHAsA MOICJIb
ATOMHOT'O s/1pa

1.15

XapAKTCPU30BATh MMPUHIUIIBL JeNCTBUA N3YUCHHBIX HpI/I60pOB u
TCXHUYCCKUX YCTpOﬁCTB C OHOpOfI Ha UX OIIKUCAaHUs, UCIIOJIB3Yys 3HAHHUA O
CBOMCTBaxX (1)H3I/I‘ICCKI/IX SIBIICHUI )51 H606XO)II/IMLIG (I)I/IBI/ILIGCKI/IC
3aKOHOMCPHOCTH

1.16

MCII0JIb30BATb CXCMbI M CXCMATHUYHBIC PUCYHKH H3YUYCHHBIX TCXHUYCCKHX
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[yCTPOICTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUECKUX IIPOLECCOB MPHU
PCIICHHUN y‘-Ie6HO-HpaKTI/I‘-IeCKI/IX 3ajaa4, OIITHYCCKHC CXCMBI JJIS
[OCTPOEHHSI N300paKEHUI B TUIOCKOM 3€pKaie M cOOMparoniel JInH3e

1.17

PUBOAUTH  NPHUMEPHl  (HAXOMUTh  MHPOPMALUIO O  MPUMEpax)
[IPAKTUYECKOTO HCIOJIb30BaHUA (PU3NYECKMX 3HAHUM B IIOBCEIHEBHOMU
PKU3HU Il oOecriedeHusi 0e30macHOCTH MpH oOpalieHny ¢ MpuOopaMu |
TeXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 370POBBS U COOIIOICHUSI HOPM
PKOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIOILIEH cpesie

1.18

OCYILECTBIIATh MOUCK HHPOpMaLUU (PU3HMUECKOTO COAECpKAHUS B CETH
HTEepHET, CaMOCTOSTENFHO (HOPMYIHUPYsT MOUCKOBBIA 3ampoc, HAXOIUTh
[yTH ONpEIENIEHUsI JOCTOBEPHOCTH IMOJIyY€HHOW HMH(OpMaluu Ha OCHOBE
MMEIOIINXCS 3HAHUN U JOTIOJTHUTEJIBHBIX HCTOYHUKOB

1.19

MCII0JIb30BATh MPU BBIIOJHEHUH Y4YEOHBIX 3a/JaHU HAY4HO-TOMYJISIPHYIO
muTepaTypy (pU3MIEeCcKOro COJEp:KaHus, CIPABOYHBIC MAaTePHAIIBI, PECYPChI
CCTH I/IHTepHeT; BJIaICTH npueMamMu KOHCIICKTUPOBAHUA TEKCTa,
rpeobpazoBanusi HHGOOPMAIMH M3 OJTHOW 3HAKOBOM CHCTEMBI B IPYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
MHPOpMAIIUM W3 HECKOJIBKUX HMCTOYHUKOB (U3MUECKOTO COACPIKAHUS,
MyOJUYHO TPEJCTABIATh PE3YNIbTaThl TPOCKTHOW WIIM MCCIIEI0BATEIbCKOU
NIEATEIIbHOCTH, IIPH 3TOM I'PaMOTHO MCTOJb30BATh U3YYEHHBIN MTOHSITUHHBIH
anmapaT HM3y4aemoro pasjaena (U3MKM U COMPOBOXKJIATH BBICTYIUICHHE
[pe3eHTaIel ¢ y4eToM 0COOEHHOCTEN ayAUTOPHH CBEPCTHUKOB

1.21

[pU  BBIIOJIHEHUU Y4YEOHBIX NPOEKTOB U HCCIEAOBAHUN (DU3HUECKHUX|
[POLIECCOB paclpeAesaTh OO0S3aHHOCTU B TpPyHIE B COOTBETCTBUH C|
[MOCTAaBJICHHBIMH 33aJjauaMi, CJIECJUTHh 3a BBINOJHEHHEM IJIaHa ACUCTBUM U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OILICHUBAaThb COOCTBEHHBIM BKJIaJL B
NesITeNIbHOCTh TPYIIbI, BEICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aUMOJEHCTBUE,

IIPOABJIAA TOTOBHOCTD Pa3plilaTh KOH(l)J'II/IKTBI

[IpoBepsiembie a1eMeHTHI cofepxanus (9 kiacc)

Kon

pasaciia | 3JICMCHTA

Kon

HpOBepﬂeMHe QJICMCHTLBI COACPKAHUA

8 IMEXAHWYECKUE SBJIEHUS

8.1  [Mexanuveckoe nBmxenne. MarepuanbHas Touka. CHCTeMa OTCUYeTa

8.2  |OTHOCHTEIBHOCTh MEXAHUUYECKOTO JIBHKCHUSI

8.3  |PaBHOMEpHOE MPSIMOJIMHEHHOE JIBUKCHUE

8.4  |HepaBHOMepHOE mMpsAMOIHHEHHOE IBrkeHne. CpemHssi U MrHOBEHHAsI
CKOPOCTBH TeJla IPH HEPABHOMEPHOM JBHKEHHUU

8.5  |Yckopenue. PaBHOYCKOPEHHOE MPSIMOIHHEHHOE IBHKCHUE

8.6  |Coboanoe magenue. OmbiThl [amies

8.7  |PaBHOMepHOE [BH)KEHHE [0 OKPYXHOCTH. Ileprom ©  4acTora)
oOpamienus. Jlunelinas u yrjoBas ckopocTu. LleHTpocTpemuTenbHOe
YCKOpEHHue

8.8  |[lepssiii 3akoH HploTOHA

8.9  |Bropoii 3akon HpioToHa
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8.10

Tperuii 3akoH HeroToHA

8.11  [[IpunImI Cynepno3uiuu Cu

8.12  |Cuna ynpyrocru. 3akon I'yka

8.13 |Cuna TpeHust: cuiia TPEHUsI CKOJBKCHHS, CHJIA TPEHUS MOKOs, JAPYrue
BUJIBI TPCHHSI

8.14  |Cuia TsKeCTH M 3aKOH BCEMHUPHOTO TSATOTEHHUS. YCKOpEHHE CBOOOIHOTO
aICHUS

8.15 |[IBmxenue rmianer Bokpyr Cosnma. [lepBas KocMHYeCKask CKOPOCTb.
HesecomocTh 1 neperpysku

8.16  |PaBHOBecHe MaTepHaILHON TOUYKH. AGCOIOTHO TBEPIOE TEJIO

8.17 |PaBHOBecHe TBEPIOIO Teja ¢ 3aKPEIUIEHHON OCBIO BpalieHus. MoMeHT
cwibl. LleHTp TshkecTH

8.18  [Mwmmyinec Tena. M3Menenne umiyibea. MOyibe Cuitst

8.19  [3akoH coxpaHeHHs UMITyJIbCa

8.20 [PeakTHMBHOE JIBIKEHUE

8.21 |Mexannyeckas paboTa M MOIIHOCTh

8.22  [Pabora CHJI TSHKECTH, YIIPYrOCTH, TpeHus. CBA3b SHEPTUH M PAOOTHI

8.23  [[loTennmanbHas SHEPrus Tea, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIH

8.24  [[MotenumasnbHas SHEPTHs CHKATOU MPY>KUHBI

8.25 [Kunernueckas sHeprust. TeopeMa 0 KHHETHUECKON DHEPTUH

8.26  [3akoH coxpaHeHHs MEXaHUYECKOU SHEPIUH

8.27  [[IpakTuueckue pabOTHL:
OrmpezeneHre CpeHell CKOPOCTH CKOJIBKEHHsSI OpycKa WM JIBHKCHHS]
[1apyKa 10 HAKJIOHHOM IJIOCKOCTH.
OrmpezeneHre YCKOPEHHsl Tejla IPH PaBHOYCKOPEHHOM JIBH)KCHUH 10
HAKJIOHHOM ITUIOCKOCTH.
lccretoBanye 3aBUCUMOCTH IIYTH OT BPEMEHU
IpPH PABHOYCKOPEHHOM JBI)KECHHHU O€3 HayaJbHOW CKOPOCTH.
[IpoBepka THMIOTE3bI: €CIM IPHU PABHOYCKOPEHHOM JIBHXKCHHU 0e3
HAaYaJIbHOW CKOPOCTU IIyTH OTHOCSATCS KakK psii HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHHU O/IMHAKOBEIL.
VccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHJIBI
HOPMAaJIbHOTO JIABJICHUSI.
Ornpenenenne KOG ULHEHTA TPEHUS CKOJIBKCHUSL.
OrpezeneHne KECTKOCTH TPYIKHHBIL.
OrmpeneneHre pabOThl CUIIBI TPEHHS IIPH PABHOMEPHOM JIBHXKCHUH TEId
10 TOPU3OHTAIBHON MTOBEPXHOCTH.
OmnpeneneHre pabOThl CHJIBI  YIPYrOCTH MpU TOABEME TIpy3a ¢
MCIIOJIb30BAHMEM HEIIOIBH)KHOTO ¥ IOJIBUKHOTO OJIOKOB

8.28 |Ousuueckue sBICHHS B TPHPOJC: MPUIMBBI U OTJIUBBI, JBHKCHHE
maHeT COJNIHEYHOM  CHCTEMBI, pEaKTUBHOE JBHWKCHUE JKUBBIX
OpraHu3MOB

8.29 |Texumueckwe  yCTpOWCTBa:  COUAOMETpP, JaTYMKUA  TIOJIOXKEHHUS,
PACCTOSTHHS ¥ YCKOPEHHSI, PAKEThI

MEXAHUYECKHWE KOJIEBAHUA 11 BOJIHBI
9.1 |Konebarenphoe nBmxeHne. OCHOBHbIE XapaKTEPUCTHKU KOJICOAHMIA:

TICpUOJ, 4aCTOTA, aMIIJINTYyla
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9.2

MaTreMaTU4eCKUil ¥ NIPYKUHHBIA MasTHUKU. [IpeBpalenne suepruu mnpy
K0J1€0aTeIHLHOM JIBIKCHUU

9.3

3aryxaromue Konebanus. BeiHyk1eHHbIe KoneOanus. Pezonanc

9.4

Mexanudeckue BoJIHbL. CBOMCTBAa MeXaHWYECKUX BOJH. [IpononbHbie U
MOIEPEYHbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPAHECHUS.
MexaHn4eCKre BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKHE BOJIHBI

9.5

3ByK. 'poMKOCTB U BbIcOTa 3ByKa. OTpa’keHHE 3ByKa

9.6

NHubpa3Byk U ynbTpa3ByK

9.7

[IpakTnyeckne paboThI:

OnpeneneHre YacTOThl W IepUOJa KojeOaHUM MaTeMaTH4eCKOIro
MasTHUKA.

Onpenenenre 4acToThl U Meproia KojaeOaHui Npy>KUHHOTO MasiTHUKA
MccnenoBanue 3aBUCMMOCTH TIEpHOJa KOJIEOAHWM TOJBEIIEHHOTO K|
HUTU T'Py3a OT JJIUHBI HUTH.

lccnenoBaHue  3aBUCUMOCTH  NEpUoAa  KOJI€OaHWM  MPYXKUHHOTO
MasTHUKA OT MaccChl rpysa.

[IpoBepka HE3aBUCHMOCTH TepUoja KoJeOaHUu Tpy3a, TOABEIICHHOTO K|
HUTH, OT Macchl I'py3a U )KECTKOCTU NpYXUHBL. M3MepeHne yckopeHus
CBOOOJHOTO NaJACHUS

9.8

DU3NYECKUE SIBICHUS B MPUPOJE: BOCHPHUSATHE 3BYKOB >KHUBOTHBIMHU,
3EMJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IYHAMH, X0

9.9

TexHuyeckue ycTpoiicTBa: 3X0JIOT, UCIOJIb30BAHUE YIbTPa3BYyKa B OBITY
11 TEXHUKE

10 DJEKTPOMATHUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 [DnekrpomarHuTHOE TOJE. DJIEKTPOMArHUTHBIE BOJHBL CBOMCTBA
PIIEKTPOMArHUTHBIX BOJIH

10.2  |[IIxaya 51€KTPOMArHUTHBIX BOJH

10.3  [Dnekrpomarnuthas mnpupoga cBera. CKOpocTh cBeTa. BoJHOBBIC
CBOICTBA CBETA

10.4  [[Ipaktrueckue paGOTHI:
3ydueHne CBOMCTB 2JEKTPOMArHUTHBIX BOJH C MOMOIIBbIO MOOUIIEHOTO
TenedoHa

10.5 |Dusuueckue sBIEHKS B IPUPOJE: OMOIOIHUECKOE JEHCTBHE BUIAMMOTO,
yIBTPaQHOIETOBOTO U PEHTT€HOBCKOT'O U3ITyUCHHI

10.6  |[Texumueckwe yCTPOWCTBA: HCIOJIB30BAHUE DIIEKTPOMAIHUTHBIX BOJIH
U1 COTOBOM CBSI3U

11 |CBETOBBGIE SIBJIEHU

11.1  |IyueBas mozens cBeta. IcTOUHMKH cBeTa

11.2  |[IpsmonmHERHOE pacnpoCTpaHEHUE CBETA

11.3  |Orpakenue cgera. ITnockoe 3epkano. 3aKOH OTpaXkKeHHsl CBETA

11.4  |[Ipenomnenune cBera. 3aKOH MpelOMIIEHHs CBeTa. [10JHOE BHYTpEHHEE
OTpaX€HHE CBETa

11.5 |lIunza. Xon JIy4€l B JIMH3E

11.6  |Onruueckas cucrema (oToanmapara, MUKPOCKOIA M TEIECKOTIA

11.7 |'ma3 kak onTH4ecKas cuCTeMa. BIM30pyKOCTh M IAILHO30PKOCTh

11.8  |Pasnoxenne 6Gemoro cBera B crektp. Ombitel HptotoHa. CrioxeHre

CIICKTPAJIbHBIX IBCTOB. I[I/ICHCpCI/I}I CBCTa
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11.9

[IpakTuyeckne paboThI:

VccnenoBanue 3aBUCUMOCTH yrjla OTPa)K€HUsSl CBETOBOIO Jyda OT YIJia
MaIeHusl.

3yueHne XxapakTepUCTUK U300paKeHUs TIPEAMETa B IUIOCKOM 3epKaje.
lccnenoBanue 3aBUCMMOCTH YIJIa MIPEIOMIIEHHSI CBETOBOTO Jiy4a OT yIJia
najieHUsl Ha TPAHUIIEe "BO3JIYX - CTEKJIO".

[ToydeHne n300paXKeHHIA C TIOMOIIBIO COOMPATOIIEH JTHH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMpAromIe
ITHH3BI.

OnbITHI 0 Pa3I0KEHUIO OEI0r0 CBETa B CHEKTP.

OmnBITHL IO BOCHPUATHIO I[BETA MPEAMETOB NPU WX HAOIIONEHUH Yepe3
[BETOBbIE (PUITBTPHI

11.10

duznyeckue sBIeHUS B pupoe: 3atMenust Connna u JIyHsl, 1BeTa Ten,
ONITHYECKUE sIBJICHUsT B arMmochepe (uBeT Heba, pedpakiuus, paayra,
MUPaX)

11.11

TexHuyeckue ycTpoilcTBa: OYKH, MEpUCKOIN, (hoToammapar, ONTHYECKHE
CBETOBO/IbI

12 [KBAHTOBBIE SIBJIEHUS

12.1

OneiThl Pezepdopaa v miianerapuast Moaens atomMa. Monens atoma bopa

12.2

Mcnyckanne u moryonieHue cBera atoMoM. KBanTel. JIuHenuaTkie
CIIEKTPBI

12.3

PannoaktuBHOCTH. Anb(a-, 6eTa- U raMma-u3IydeHUs

12.4

Ctpoenue aromHoro sapa. HykioHHas Mozenb aTOMHOIO —sjpa.
30TONBI

12.5

PannoaktuBHBIC peBpanienus. [lepuoa momypacmnana aTOMHBIX AP

12.6

A nepHble peakiiu. 3aKOHbI COXpaHEHUs 3apsSJ0BOr0 U MAaCCOBOTO YHCET

12.7

JHeprus CBSI3U aTOMHBIX siiep. CBsI3b MAacChl M SHEPTUU

12.8

Peakiuu cunTesa u neneHus saep. Mcrounmku sneprun CoJiHIIA U 3BE3]T

12.9

SnepHas sHepretuka. JleicTBUE paMOAKTUBHBIX M3JyYEHUN Ha KUBbBIC
OpraHu3Mbl

12.10

[IpakTnyeckue paboOThI:

HaOnroieHne CIIONTHBIX U IMHEHYAThIX CIIEKTPOB U3ITy4YCHUSI.
lccrnenoBanue TPEKOB: M3MEPEHHE SHEPIHMU YaCTHUIBI 10 TOPMO3HOMY]
nytu (1o poTorpadusm).
3MepeHne paaroakTHBHOTO (oHA

12.11

dusznueckue SBICHUS B IIpHUPOJC: €CTECTBEHHBIN pa,Z[I/IoaKTI/IBHLII‘/'I (bOH,
KOCMUYCCKUC JIYYH, PAAUOAKTUBHOC U3JTYUCHUC IIPUPOJHBIX MUHECPAJIOB,
HCﬁCTBHe PaIrOaKTHBHBIX PI3J'Iy‘IeHPII>i Ha OpraHus3M 4YCJIOBCKaA

12.12

TexHuueckue YCTpOﬁCTBaZ CIICKTPOCKOII, HHI[HBHI[yaJ'IBHLIfI AO03UMCETDP,

KaMepa Bunscona

Jli1s ipoBeieHHs] OCHOBHOT'O TOCYAapCTBEHHOTO 9K3aMeHa 1o ¢usuke (fanee - OI'D no
¢bu3nKe) UCIob3yeTcs nepeueHb (Koau(uKaTop) MpoBepseMbIX TpeOOBaHU K pe3ylbTaTaM
OCBOEHMS OCHOBHOM 00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus U

anemeHToB coaepkanus (Ilpuiioxkenue 2).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
11 DIBIKA - HAVKa oxe ) bubmmoreka [{OK
. W3HUKa - H npu
K PHpoA https://m.edsoo0.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEMIIHAL https://m.edso0.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHUS htts://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TpoCitie BeliccTna https://m.edsoo0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BELIECTBA https://m.edso0.ru/7f416194
53 Ar 5 bubnuoreka [JOK
. €raTHbIC COCTOSHUS BEIIECTBA
P B https://m.edsoo.ru/7f416194
Utoro mno pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
b K
3.1 MexaHnueckoe JTBUKEHUE 3 nommorexa L10

https://m.edsoo.ru/7f416194
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3.2 Huepuus, Macca, INIOTHOCTD 4 bubmmorexa [IOK
' P, 1 https://m.edso0.ru/7f416194
bubmmoreka [{OK
. .B 14
33 Cuna. Buet cur https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 JaBnenue. [lepenaua naBneHus TBEPAbIMU 3 bubnnorexa [JOK
' TeJIaMU, YKUIKOCTIMU U TFa3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
4.2
Jlaetie XKHAKOCTH ° https://m.edso0.ru/7f416194
bu6moreka [IOK
4, A
3 TMOCHEPHOE JABICHHE 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 bubmuorexa [JOK
' B HHUX TEJIO https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3
aboTa 1 MOTHOCTD https://m.edso0.ru/7f416194
5.2 IIpocTeie MeXaHU3MBI 5 bubmmorexa [OK
' P https://m.edso0.ru/7f416194
5.3 MexaHn4ueckasi SHEPTH 4 bubmmorexa [TOK
' P https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHoOe Bpems 3
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12
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8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
bubmmoreka [{OK
1.1 C i 7
TPOCHIE H cBocTBa Beflectsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SITIOBRIC HPORCCER https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla bubmuorexa [JOK
2.1 . 7 1
U MX B3aHMO/ICHCTBHUE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 h tI/tIpJSI:I;I/(r)rTlZI;Z(E).rU I7fa181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas MHYKIUS 4 bubmmorexa LIOK
' P She https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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9 KJIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIeHUs
11 MexaHn4ecKoe JIBMKEHNE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tl https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznen 2. Mexannyeckne Kojae0aHusl U BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIE BOIMEL JBYK https://m.edsoo.ru/7f41a4a6
Utoro mno pazneny 15
Pazjaen 3. DileKTpOMarHuTHOE 1MoJie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' AIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS
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4.1 3aKOHBI PACIIPOCTPAHEHHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
bu6moreka [IOK
A n 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM https.//m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> CTpoetine aTOMHOTO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlaepHeIe peakiim ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTOpuTEIbHO-00001IAK0 M MOYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiaace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 27

49



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

®u3nka — Hayka o npupoje. SABneHus
IIPUPOJIBI

dusznueckue ABIECHUI

dusnyueckre BEIUIHUHEI B UX HN3MEPCHUC

Ypok-uccnenoanue "N3mepenne
TEMIEPATYPhI MPU TOMOIIN KHUAKOCTHOTO
TEPMOMETPA U JaTUMKA TEMIIEpaTypsl”

Mertoibl HaydHOTO NOo3HaHus. OnucaHue
(bMBUYECKUX SIBJICHUHN C TTIOMOIIBIO MOJIEICH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBanue "[IpoBepka runoTesbl:
JAIbHOCTH MOJETA MIapuKa, MyIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA MmycKa"

Crpoenue BemiecTBa. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KSHI/IC HaCTull B€IICCTBa

bubnuoreka [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OnbITHI MO
HaOIIOJIEHUIO TETNIOBOTO PACIIHPEHUS
ra3oB»

10

Al"pel"aTHLIe COCTOSAHHA BCIICCTBA
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Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI.

bubmuoreka [JOK
1 ii;iil;:iecl;;oi fj;g;f:fi;?ammm https://m.edsoo.ru/ff0a0378
12 Mexannueckoe BukeHue. PaBHomepHoe u bubnuorexa [JOK
HEpaBHOMEPHOE JIBIKCHHE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
13 Cxopoctb. EqunHuiier ckopoctu https://m.e dsg).ru 1£10a079C
14 Pacuer mytn u BpeMeHU ABUKEHUS Brbmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN ﬁ;g::jl/(;.(:;ii(.)rﬁ/ £1020C10
16 IInoTHOCTH BemecTBa. PacueTr mMaccel u bu6moreka [IOK
o0beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHaf.1‘ paborta «OnpeneneHue
IJIOTHOCTH TBEPAOTO TeJay
18 Pemenue 3agay nmo reme "IInoTHOCTE bu6mmoreka [IOK
BerecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabdora «3y4yeHue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmanun)
MIPYKUHBI OT MPUIIOKEHHON CHIIBI»
21 [[IBnenue Tsrorenus. Cuia TsKecTu
22| rom Beo rems. Pouenne sttt o rout Bmorera L1OK
—— https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha IpYTUX IUIaHETax. bubnuoreka LIOK
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OuU3NYECKUE XapaKTEPUCTUKU TUIAHET

https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK
24 Hsmeperiie ciur. JlntaMometp https://m.edsoo.ru/ff0al8cc
bubmmoreka [{OK
25 Bec rema. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 bubnuoreka [JOK
OJTHO¥ mpsiMoii. PaBHOe#icTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau no reme
"PaBHogeiicTByromas cr"
28 Cuna Tpenus u €€ Buabl. TpeHue B mpupojie bubmuorexa [JOK
Y TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3ydyeHue
29 3aBUCHUMOCTH CUJIbI TPEHUS CKOJIBXKEHUS OT bubmuorexa [JOK
CHUJIBI JJABJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEM»
30 Pemenue 3a1ay Ha onpeneneHue
PaBHOACHUCTBYIOIIEH CHIIBI
Pewrenue 3agau o remam: «Bec tenay,
31 «Fpa@mquKI([)e n300pakKeHUE CHUID» bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0alde0
«Cuibly, «PaBHOIGHCTBYIOIIAS CHID»
KounTtponsHas paborta o temam:
39 «MexaHnuecKoe JBIKeHue», «Macca,
IJIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3zo0paxenue cuimy, «CHib»
33 Hapnenue. CriocoObl yMEHbIIEHUS U bubnuoreka [IOK
YBEITUYCHUS JIABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTD JJaBJICHUS Ta3a bubnunoreka [JOK

oT 00bEMa, TeMIepaTypsl

https://m.edsoo.ru/ff0a2376
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IIepenada naBieHus TBEPABIMU TEIAMH,

bubmuoreka [JOK

3 KHUJIKOCTSIMU U ra3amu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUJKOCTHU U Ta3e, BRI3BAHHOE bubnuorexa [JOK
JCWCTBUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBieHue B bubnuorexa [JOK
KHUJIKOCTH U rase. 3akoH [Tackais https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobmarommecs cocy https://m.edscl)lo.ru/fan297O
39 IManpaBnuueckuii mpece bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [IopiIHEeBOM KHUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMiu U IPUIHHBI €€ bubnuoreka [IOK
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. ATMocdepHOoe 1aBiieHHE ﬁ'[l/tISJSI:jI/(:rTIZI;Z;E)(iI:/ﬁOaZbSa
43 N3mepenue armocdepHoro napieHust. OmpIT bubnuoreka [JOK
Toppuuenu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO AABJICHUS OT bubmuoreka [JOK
BBICOTHI HaJl yPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepouns. ATmMochepHoe bubnnorexa [JOK
JaBJICHHE HA Pa3IHYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3aga4d mo reme " AtmochepHoe
nasjeHue"
eiiCTBHUE JKUKOCTH U Ta3a Ha
47 forp}I)KGHHOCHB HUX Teno. ApxuMenoBa bubnmorexa HOK

culia

https://m.edsoo.ru/ff0a3276
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Jlaboparopuas pabota «Onpenernenue

48 BBITAIKMBAIOILIEH CUIIbI, IEHCTBYIOIIEH HA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a33fc
TEJI0, MIOTPYKEHHOE B JKHIKOCTbH)
JlaboparopHas paboTa 1mo Teme
49 «MccnenoBanme 3aBUCUMOCTH Beca Tella B 1 bubmmoreka [{OK
BOJIC OT 00bEMA MOTPYKSHHOH B )KUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJla»
bubmmoreka [{OK
50 llnaparite Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
o1 apeoMeTpa WM KOHCTPYHUPOBAHUE JOJKU U 1
omnpeaeneHue e€ rpy3onoabEMHOCTH "
Pemenne 3agau o temam: «IlnaBanue
52 CYyJIOB. Bo3z§7xonnaBaHHe» «JlaBaeHue bubmorexa [IOK
. https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJN, )KUJIKOCTEH U Ta30B»
53 KonTtponbHas padoTa o Teme «JlaBienne
TBEPJIBIX TEJN, )KUJIKOCTEH U Ta30B»
bu6mmoreka [JOK
>4 Mexanuricckas pabota https://m.edsoo.ru/ff0a3f82
55 MouaocTts. EquHAIEI MOIIIHOCTH bubmorexa [JOK
https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacuétr MOIIHOCTH, 1
pa3BUBaEMOM MPHU MOIBEME 1O JIeCTHUIIE"
57 IIpocTteie MexaHu3Mbl. Peruar. PaBHoBeCHE
CHUJI Ha pblyare
Prbryaru B TexHuKe, OBITY M IPUPO/IE. Butmiorexa 1IOK
58 JIaGopatopHas pabota «VccienoBanue 0.5

YCHOBI/Iﬁ paBHOBECHSA pbIyara»

https://m.edsoo.ru/ff0a478e

54



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

Pemenne 3amau o reme «Y CI0BUS

bubmuoreka [JOK

59 paBHOBECHS pblYyara 1 https://m.edsoo.ru/ff0a48a6
KoaddurmenT none3noro neicTBUs
60 MexaHu3ma. Jlaboparopuas pabora 1 0.5
«M3mepenue KIIJI HaKIOHHOM IIJIOCKOCTH
61 Pemenue 3amaq o reme "Pabora, 1 bubmmoreka [{OK
MotHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexanndeckas sHeprus. Kunernueckas u 1 bubnuorexa [JOK
MOTEHIUAIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUST MEXaHMUECKOW dHEPTHU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 10 TEME
"OKCIIEpUMEHTAIBHOE OTIPEECIICHHE
64 W3MEHEHUS KHHETUYECKOU U 1 1
MOTEHIIMATILHON SHEPTUH MPU CKAThIBAHUU
TeJa M0 HAKIOHHOM MJIOCKOCTH"
65 KonTtponbHas padota o teme «Paborta u 1
MOIIIHOCTb. DHEPIHs»
66 PesepBHbIit ypok. PaboTta ¢ Tekctamu no 1 bubnuoreka [JOK
teme "MexaHnueckoe ABHKeHne" https://m.edsoo.ru/ff0a4eeb
PesepBHrlit ypok. PaboTta ¢ TekcTamu 1o
67 TeMep"Z[aBHzIEHe TBEPIBIX TEJ, KUIKOCTEH 1 1 bubmorexa HOK
. ’ https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PesepBHrlit ypok. Paborta ¢ TekcTamu 1o 1
teme "PaboTa. MomHocTs. DHeprus”
OBIIEE KOJIMYECTBO YACOB I1O 68 12

I[TPOTPAMME
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8 KJIACC

Ne

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Tema ypoxa Kontpoabnbie | IlpakTuuyeckue | 00pasoBaTe/bHbIE
n/n Bcero
padoTsI padoThbI pecypchl
OCHOBHBIC TIOJIOKEHUST MOJICKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ozmrible 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOro COCTOSIHUI BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEeHNE CBOMCTB TBEPOTO, )KHUIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BeIllecTBa Ha 1
OCHOBE TOJIOKEHUHN MOJIEKYISIPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdasie Tena 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUuJUISIPHOCTD. 1 bubnuoreka [JOK
IToBEpXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TEMIIEpaTyphI CO 1
CKOPOCTBIO TEIUIOBOTO JIBUYKEHUS YaCTHUI]
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 bubnunoreka [JOK
BHYTPEHHEH SHEpTUu https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Buas! Tennonepenaun 1

https://m.edsoo.ru/ff0a6412
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VYpoxk-konpepenuus "[Ipakruyeckoe

11 HCIIOJIB30BaHUE TEIUIOBBIX CBOIICTB BEIIECTB bubmorexa HOK
https://m.edsoo.ru/ff0a65c0
1 MaTepUasoB B LIEAX dHeprocOepexeHus"
12 KommaecTBo TemnoTel. Y nenbHas bubmmoreka [{OK
TETIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIUIOBOTO OasiaHca. bubnuorexa [JOK
TermnooOMeH 1 TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopras pabora "HUccrnenoBanue
14 SIBJ'IeIfI/ISI TI;HJI056MeHa pu CMJCIHII/IBaHI/II/I Brbmiorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU W TOPSTYEH BOJIBI
Pacuer xommdecTBa TEILIOTHI,
15 HE0OX0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJICIIIEMOTO MM TTPH OXJIaXKICHUU
16 JlaGopaTtopHnas padora "Onpenenenue bubmuorexa [JOK
yIeIbHOM TEIIOEMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TomMnBa. Y aenbHas TemioTa bu6mmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpIeBaHUE
18 KPUCTAJUTHYECKUX IT):n. VY nenapHas TemoTa Bubmmorexa LIOK
https://m.edsoo.ru/ff0a71d2
IJIABJICHUS
19 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yICIbHOMN TEIUIOTHI TUIABICHHS Jiba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanre U KOHICHCAIIHSL. bu6mmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbHas temioTa
21 napooOpazoBaHus U KOHJCHCAIIUH. bubmuoreka [JOK

3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EpHOTO JaBJICHUS

https://m.edsoo.ru/ff0a786¢
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22

Brnaxxnocts Bo3ayxa. Jlabopatopnas padora
"Onpenenenre OTHOCUTEILHOM BIAXKHOCTH
BO3IyXa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4 Ha onpeesieHne BIa)KHOCTH
BO3/lyXa

24

[TpuHIMIB pabOTHI TEIJIOBBIX JBUTATEICH.
[TapoBas TypOuna. JIBuraTesib BHyTPEHHETO
CrOpaHus

25

KII/ TermoBoro npurarens. TenaoBeie
JIBUTATENIH U 3alIATA OKPYKAIOIIEH Cpebl

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpaHEeHMsI U MPEeBPALLEHHS SHEPTUN
B TEIUIOBBIX ITpoIlEccax

27

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeEMe
"TemnoBele sBieHus. sMenenne
arperaTHbIX COCTOSIHHI BelecTa"

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

28

KonTtponbras padota nmo teme "TeruioBbie
sBIeHUs. VI3MeHeHne arperaTHbIxX
COCTOSIHMHU BeriecTna"

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

29

DnekTpusanus tei. [[Ba pona
ANEKTPUYECKUX 3aPSAI0B

30

Ypoxk-uccienoBanue "DieKTpusaius Tei
WHJYKIUEN U [IPU COIPUKOCHOBEHUH"

31

B3aumonelicTBue 3apspKEHHBIX TeIl. 3aKOH
Kynona

bubnuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

aﬂeKTpI/ILIeCKOG II0JIC. HaprI)KCHHOCTB
QJICKTPUYICCKOTO ITOJIA. HpI/IHI_[I/IH
CYIICPIIO3UITNH IJICKTPUICCKUX nojen

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn QJICKTPUYICCKHUX 3apsAa0B.
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DneMeHTapHbIi 3apsia. CTpoeHue aroma

34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubmuorexa [IOK
COXpaHEHHS AIISKTPHUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnuorexa [JOK
AIIEKTPUYCCKHX 3aPS/I0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUYECKUH TOK, YCIOBHUS €ro
36 C}HIIGCE‘BOB&HI/I?L I/ICT(ZIIIHHKH Brbmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
AMEKTPUIECKOTO TOKA
37 JlefcTBHS 3IIEKTPUUECKOTO TOKA Brbmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jlelicteue
38 AIIEKTPUUYECKOTO TOJISl Ha TTPOBOTHUKH U 1
JUDIIEKTPUKH"
39 DJIEKTPUYECKHUI TOK B METaJlIaX, JKUAKOCTAX bu6mmoreka [IOK
U raszax https://m.edsoo.ru/ff0a9838
40 DneKTprudecKas 1enb U €€ COCTaBHbIC YaCTH
Cuna Toka. JlabopaTopHas pabora bubnuoreka [JOK
41 0.5
"3MepeHue U peryIupoBaHmue CHIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HanpsiKeHue. BoiabT™Merp.
42 Ha6opI:1TopHa;1 pa6OIT)a "U3mepenue u ’ 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a9el14
pErylIupOBaHUE HAMIPSIKCHUS
ConpoTuBjiieHUE MTPOBOJHUKA. Y I€IBHOE bu6mmoreka [JOK
43
COIMPOTHUBIIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
m ANEKTPUYECKOTO COMPOTUBIICHHS 1 bubnunoreka [JOK

MPOBOJIHHUKA OT €T0 JJIMHBI, IJIOIA 1
MOINEPEYHOI0 CeUEHUs U Marepuana"

https://m.edsoo.ru/ff0aa738
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3aBHCHUMOCTh CHJIBI TOKA OT HAaIps>KCHUA.

bubmuoreka [JOK

45 3akon OMma i y4acTka Ienu https://m.edsoo.ru/ff0aa44a
JlaboparopHuas padota "Hccrnenoanue
46 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 bubnuorexa [JOK
PE3UCTOP, OT COMTPOTHUBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarensHOE U TAPATUICTHLHOE
COCITMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
48 CJI0’KEHUS HANPSHKEHUM MpH bubmuorexa [JOK
MOCJICIOBATEILHOM COCTMHEHHH JBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
49 TUTST CEIJ'II)I I")rom Ir)IpI/I napaﬂﬁenbiOM ’ Bubnuorexa LIOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bu6mmoreka [IOK
JUTSL Pa3IHYHOTO COCTUHCHHUS TIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO TOKA. bu6mmoreka [JOK
3akon J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHnas pabdorta "Onpenenenue bubnmuoreka [JOK
paboTHI ¥ MOIITHOCTH DJIEKTPHUECKOrO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuYecKue IenH 1 MoTpeOuTenu
53 BHCKT;HHCCKOﬁ :{eprm/l B 61:91Ty. KopoTtkoe bubmmorexa IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJKHOU pabOTe MO TeEMe
54 "DnekTpuueckue 3apsaabl. 3apsHKeHHbIE Teaa bubnunoreka [JOK

" ux B3aumoageucTBus. IlocTosIHHBIN
ANEKTPUYECKUH TOK"

https://m.edsoo.ru/ff0abd2c
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KonTtposnsHas paboTa 1o teme
"DnekTpuueckue 3apsabl. 3apsLKeHHBIC Tea

bubmuoreka [JOK

> U UX B3auMojeicTBus. [1oCTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUIECKUHN TOK"
56 ITocTosTHHBIE MarHUTHI, UX B3aUMOCHCTBHE
57 VYpoxk-uccnenosanue "M3ydenue nonein 1 bubnuorexa [JOK
ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruuTHOE ToJie. MarHuTHOE T0J1e 3eMITH U bubmmoreka [{OK
€ro 3HaUCHHE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
9 | snexspuuecnono rors Maramtaoe o bnorera LIOK
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA ¢ TOKOM
[IpuMeHeHne >EKTPOMArHiTOB B TEXHUKE.
60 H§6opaTopHaﬂ pa6:Ta "N3yuenune neicTBus 0.5 Bubnuorexa LIOK
\ https://m.edsoo.ru/ff0ac74a
MarHuTHOTO TOJISl Ha POBOJHUK C TOKOM
DNeKTpOoABUTaTENb MOCTOSIHHOTO TOKA.
Hcnonp3oBanue 3eKTpoABUTATEIIEH B
61 TEXHUYECKUX YCTpOﬁCfBaX U Ha TpaHCHOPTE. Bubmiorexa LIOK
https://m.edsoo.ru/ff0ac86¢c
JlaGopaTtopHnas pabora "KoHcTpynpoBaHue u
n3ydeHue paboThl JIEKTpOABUTATEINS "
62 OmnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu. [Ipasuno Jlenna
DnektporeHepatop. CocoObl MOTydeHUS
63 ANEKTPUYECKON SHEPTrUuu. DIEKTPOCTAHIINU
Ha BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTUH
64 [ToaroToBka K KOHTPOJKHOU pabOTe MO TeEMe
"DneKTpuYecKue U MarHUTHBIE sIBJICHUA"
65 KonTposneHas paboTa o teme bubnuorexa [IOK
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"JJEKTPUYECKUE U MarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PezepBHblii ypok. PaboTta ¢ Tekctamu 1o 1 bubnuorexa [JOK

teme "TeroBsie siBieHUs" https://m.edsoo.ru/ff0acc5e
67 PesepBHblii ypok. lza60Ta c TeKCTath o 1 bubnuorexa [JOK

teme "[1ocTOSIHHBII ANIeKTpUUECKHid TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o 1

TeMe "MarauTHbie SBICHUS"

OBUIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jr:;_)n Tema ypoka Beero Kontposabubie | IlpakTuueckue | 00pasoBaTe/ibHbIE
padoTsI padoThbI pecypchl
1 Mexanundeckoe aBuxenue. MarepuanbHas 1
TOYKA
Cucrema orcueta. OTHOCUTEIILHOCTh bubnuorexa [JOK
2 1
MEXaHHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE PAMONIMHENHOE IBHKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1
CpenHsst ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubmuorexa [JOK
JBIOKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKEHHS. ['paduk 1
CKOPOCTH
JlaboparopHas pabota "Onpenenenue
7 yCKo;eHI/I;II) TCJ‘I;) npu paBHOI})’CEOpeHHOM 1 1 bubmmorexa LIOK
. . https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TJIOCKOCTH
8 CBobOoauoe nmagenne ten. OnelTe Nanunes 1
PaBHOMEpHOE ABMKEHHE IO OKPYKHOCTH.
9 [Tepuon 11:1) IIaC’fOTa o6pameHH;1.p J}_II)ItI(HeIZHaH u 1 bubmorexa [IOK
https://m.edsoo.ru/ff0ael76
yTI0Basi CKOPOCTH
10 LleHnTpocTpeMHUTENIBHOE YCKOPEHUE 1
11 IlepseIii 3akoH HproToHa. BekTop cuibl bubnuoreka [IOK
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12 Bropoi1 3akoH HeroTona. bubmoreka [IOK
PaBHozelicTBYOIIAsK chiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Hetorona. Cynepno3unus cui ﬁgSiT/(;;ZZii?ﬁ/ﬁan 982
14 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB bubnuorexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Cina ynpyroetit. 3axor Iyia https://m.edsi.ru/fanecaZ
16 Pemenue 3anau no reme «Cumna ynpyroctm»
17 JlabopaTtopHas pabora «OnpeneneHue bubmuorexa [JOK
KECTKOCTH MPYKHHBD» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Crra Tperis httDs://m.edsi.ru/fanf738
19 Pemenne 3agau mo reme «Cuiia TpeHUSD» bubmorexa [IOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHnas pabdorta "OnpeneneHue bubnuoreka [JOK
K03 pHIIHEHTa TPEHUSA CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agay no teMme "3akounl HeroToHa. bu6mmoreka [JOK
Cuna ynpyroctu. Cuia tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bubnunoreka [JOK
TATOTEHHUS. Y CKOPEHUE CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBukeHne Tea BOKpyr
23 rpaBUTalMOHHOTO IeHTpa (ConHevHast
cucrema). ['amaktuku"
24 Pemenue 3amau no teme "Cuna TSDKECTH U bu6mmoreka [JOK

3aKOH BCEMHUPHOTO TATOTEHUS"

https://m.edsoo.ru/ff0af5f8
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IIepBas kocMu4eCKasi CKOPOCTb.

bubmuoreka [JOK

25 HeBecomocTh 1 neperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuasbHON TOUKHU.
26 AbcomotHo TBEpAOE Teno. PaBHOBecue bubnuorexa [JOK
TBEPAOTO Telia C 3aKPEIUIEHHO I 0ChIO https://m.edsoo.ru/ff0afe36
BpallleHUS
27 MowmeHT cunsl. LleHTp TsKRECTH
28 Pemenne 3amad mo reme "MOMEHT CHITBL. bubmmoreka [{OK
Lentp TsoxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
29 “MlelxaaneCKoe )IBE}KCHI/IC. ’ bubamorexa LOK
N https://m.edsoo.ru/ff0b0408
B3aumonericteue Ten"
KonTtponsHas padoTa o teme
30 “MesznquK:e JIBUKEHHE. bubmmorexa LIOK
N https://m.edsoo.ru/ff0b06ec
Bsaumoneiictue Tea"
Nmnynsce Tena. UMnynbe cuitbl. 3aK0H
31 copoHeHm I/IMHyJIBZa. Yupyroe u bubmmorexa LIOK
. https://m.edsoo.ru/ff0b07fa
HEYyIpyroe B3auMoIeHCTBHE
32 Pemenue 3agau no reme "3aKkoH COXpaHEHUS bu6mmoreka [JOK
umiynbca' https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepennus "PeakTuBHOE IBHKEHUE
B IIPUPO/JIC U TeXHUKE"
34 Mexanudeckas paboTa U MOIITHOCTh Bubmiorexa LIOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSDKECTH, CUITB YIPYTOCTH U bubnuoreka [IOK
CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
36 JlaboparopHas pabota «OnpeneneHnue

palbOoTHI CUJIBI TPEHHSI TPU PABHOMEPHOM
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JABHMOKCHHU TCJIa 110 FOpHSOHTaﬂbHOﬁ
IIOBCPXHOCTU»

CBs13b 2HEepruu U padoTsl. [loTeHmansHas

37
JHEprus
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KAHETUYECKOM IHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXaHUKE
JlabopaTtopHas paborta «3ydyeHne 3akoHa bubnuorexa [JOK
40
COXpaHEHHSI SHEPTUI» https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bu6moreka [IOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxatomue KojieOaHus. BeiHyK1eHHbIE bubmuorexa [JOK
Kosiebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuueckuii ¥ Ipy>KHHHBIA MasiTHUKH
Ypok-uccnenopanue «3aBUCUMOCTb IEPHOIA
44 K(f)ne6aHm71 (fIT KECTKOCTHU TPY>KUHBI U ﬁacfm Bubnuorexa LIOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaieHue 3Heprun Mpu MEXaHUYECKUX
KOJIeOaHUAX
JlabopaTtopHas pabora «OnpeneneHue
46 ‘IaCTOI”)FLI I/IpHeprOI[a Kone6aI:IHII[71 PY>KUHHOTO bubmmorexa IOK
https://m.edsoo.ru/ffOblaec
MasITHUKa»
JlaGopaTtopHas pabota «IIpoBepka
47 HCSaBII)/ICI/II\I/I)OCTI/IpHepI/IO,Ha IlzonegaHHﬁ rpysa Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0b197a
MOJBEIIEHHOTO K HUTH, OT MaccChl Tpy3a»
48 Mexanndeckue BoHbl. CBOMCTBA bu6mmoreka [JOK

MCXaHHUYCCKHUX BOJIH. HpOI[OJ'IBHBIe )51

https://m.edsoo.ru/ffOb21fe
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MMONICPCHYHBIC BOJIHBI

Ypok-koHpepeHmus "MexaHu4eCKHe BOJTHBI

49 R .
B TBEpIOM Teue. CelicMuieckue BOIHbBI"

50 3Byk. PacnipocTpanenue u oTpaxxeHue 3ByKa

51 Ypok-uccienosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC
VYpoxk-koHpepenius "YIbTpa3ByK U bubnuoreka [JOK

53
UH(pa3BYK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

o4 "33211(0HBI COXpaHeHI/lI)ﬂ. Mexa}?pmecxne bubmmorexa LIOK

https://m.edsoo.ru/ff0b25f0

KoJieOaHusI ¥ BOJTHBI"
KonTtponbHas padoTa o Teme "3aKoHbI

55 coxpaHeHUs. MexaHn4ecKue KoJaecOanus u
BOJIHBI"

56 DJIEKTPOMArHuTHOE MOJIe. bubnuoreka [JOK
DJIeKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa AJIEKTPOMArHUTHBIX BOJH
Ypok-koupepennus "llkana

58 AJIEKTPOMArHUTHBIX BOJIH. Mcnionp3oBanue bubnunoreka [JOK
SIIEKTPOMATHUTHBIX BOJIH JIJISi COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3n"
VYpok-uccnenoBanue "N3yueHune cCBOUCTB

59 3npeI<Tp0Mar1I{[1/ITHHx BOJIHy: MOMOIIBIO Bubmiorexa LIOK

https://m.edsoo.ru/ff0b2c6c

MoOMIBHOTO TenedoHa"

60 Pemenue 3a1ay Ha onpe/eieHne YacTOThl U
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JJINHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHasl IPUpPOJa CBETA.

bubmuoreka [JOK

61 CkopocTtb cBeTa. BosHOBBIE CBOICTBA cBeTa https://m.edsoo.ru/ff0b31d0
Hcrounuku cera. [IpsamosnHeitnoe
62 pacmnpocTpaHeHue CBETa. 3armenus CojHIA U bubmmorexa LIOK
https://m.edsoo.ru/ff0b3658
JlyHsl
3aKkoH OTpaKEeHUs CBeTa. 3epkana. Pemenue
63 3a/1a4 Ha ipI/IMeHeHI/IC 3a1<01+11)a OTPKCHHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomiienne cBeta. 3aKOH MPEIOMIICHHS bubmuorexa [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEHHEE OTpaXKCHHE CBETA.
65 HCHOJ‘IB?;OBZIF{I:/Ie nonHorrz) BHYTPEHHETO Bubnuorexa LIOK
https://m.edsoo.ru/ffob3c5c
OTpaKEHHsI B ONTUYECKUX CBETOBOIAX
JlabopaTtopHnas pabora "MccnenoBanue
66 3aBHCHUMOCTH YTJIa MPEJIOMIICHHS CBETOBOTO
Jiyda OT yIJia naJieHus Ha TpaHuIle "BO3yX-
crexsio""
VYpoxk-koupepennus "Mcnonp3oBaHue
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
68 JInnzel. OnTHyeckas cujia JUH3bI bubmmorexa IOK
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenne n3o00pakeHUH B JTMH3AX bubmmorexa LIOK
https://m.edsoo.ru/ff0b444a
JIaGoparopHas paboTa "OHpeI[eJ'IeHI/Iev Butmiorexa 1IOK
70 (OKYCHOTO PacCTOSHUS M ONITUYECKOM CHJIIBI

coOuparorie JUH3bI"

https://m.edsoo.ru/ff0b4206
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Ypok-koHpepenus "OnTudeckue JINH30BbIC

bubmuoreka [JOK

& npudopsr" https://m.edsoo.ru/ff0cOa7e
72 ['na3 xak ontuueckas cucrema. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpox-koupepenuus "edekrsr 3penus. Kak
COXPaHUTH 3peHue"
Paznosxxenue Genoro ceeta B ciekTp. ONBITHI
74 Herorona. Cnoxenue CHCKTpaJ'II)HI)II)X IIBETOB. bubmmorexa [JOK
https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTtopnast pabota "OMBITHI 11O
75 pa3oKEHUI0 OEJIOTO CBETa B CIIEKTP U bubmuorexa [JOK
BOCIIPHUSATHIO [[BETA IPEJAMETOB MPH UX https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHUH Yepe3 1[BETOBbIE QUILTPHI"
Ypoxk-npaktukyMm "BosiHOBBIE CBOKCTBA
76 CBeTa: nucriepcusi, UHTephepeHITUs U
mudpakus”
77 OmnbiTer Pesepdopnaa v mianeTapHast MOJIETb bubnuorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Monens aroma bopa
79 Hcnyckanue u MorJIONeHUE CBETa AaTOMOM. bu6mmoreka [JOK
KBanTsl. JInHeiiuaTeie CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoqeHue cnekTpoB bubnnoreka [JOK
ucIyckauus" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUIBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnuoreka [JOK

MOJI€ENb

https://m.edsoo.ru/ff0c18ac
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bubmuoreka [JOK

83 PagnoakTuBHBIC IpeBparicHus. 30Tomb htts.//m.edsoo.ru/ffoclald

84 Pemenue 3amau o teme: "PannoakTuBHBIC bub6mmoreka [{OK
npeBparieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepuon nomypacmana

86 Ypoxk-koHpepenius "PagunoakTuBHbIE bubnuorexa [JOK
W3YYEeHHUS B IPUPOJIE, METUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiy. 3aKOHbI COXpaHEHUs bubnuorexa [JOK
3apsIOBOTO U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus cBsI3u aTOMHBIX s7iep. CBsA3b MACChI bubmuorexa [JOK
U SHEPTHUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amaq mo teme "SnepHbie peakiun"

90 Peakuuu cuHTe3a u neneHus saep. bu6moreka [IOK
Wctounuku saeprun CoJtHIIa U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHast sHEpPreTUKA.

91 JleficTBUS paTMOAKTUBHBIX M3TydEeHU Ha
JKUBBIE OpraHu3Mbl"

[ToaroToBka Kk KOHTPOJILHOU paboTe MO Teme

92 "DeKTpOMarHUTHOE TOJIE. bubnuoreka [JOK
DJIeKTpOMarHUTHBIE BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBieHUs"

KonTtponbHas pabora o teme
93 "DJIeKTPOMAarHUTHOE TOJIE.
DneKTpOMarHUTHbBIE BOJHBL. KBaHTOBBIE
siBIeHUS"
94 IToBTOpenue, oboOmenue. JlabopatopHsie bubnuoreka [IOK

paboTsl o Kypey "B3aumoneiictsue Ten"

https://m.edsoo.ru/ff0c245a
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[ToBTOpenue, o6o0menue. Pemenne

95 ACYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 bubmorexa HOK

],‘C,) | A https://m.edsoo.ru/ff0c2572
TennoBsle mpoueccsl

IT , 0000 .P

96 aOCzTeC;IEIi}IIf jI I(Sat(l)eclif:::lfmxe;: e:tlf GI:IO TEME 1 bubmmorexa [TOK
P N A https://m.edsoo.ru/ff0c2a22
"KII/] TerutoBeIX ABUTATEIICH"
IT 600 .P

97 a()cig;iil:f 61: zat?eclil::}?}fmxe;: e:tlf io TEME 1 bubmmorexa [TOK
%.) " 8 https://m.edsoo.ru/ff0c2b30

KII snexTpoycTaHOBOK

[ToBTOpenue, 06061menue. JlabopatopHsie bubnuoreka [IOK

98 1 1
paboThI o Kypcy "CBeToBbIE SIBICHUS" https://m.edsoo.ru/ff0c2c52
IT , 0000 . Pab

99 Teiizzfaz{ﬁce) Toelv?e 'I'I;zijilbl 20:)(T2}(I:eHﬂﬂ B 1 bubmorea [OK

\ P https://m.edsoo.ru/ff0c2d6a

MEXaHUKe

100 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bu6mmoreka [IOK
tekcTtaMy 110 Teme "Konebanus v BOJIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bu6mmoreka [IOK
TekcTaMy 110 Teme "CBeToBble ABIeHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o606menue. Padora ¢

102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHas 1
¢duzuka"

OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECHEYEHUE OBEPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ®wusuka, 7 knacc/ [leppimkun A.B., O0miecTBO OrpaHMYEHHOI OTBETCTBEHHOCTHIO
«M3narenbcTBO «OK3aMEH»».

2. ®wusuka, 8 xinacc/ [leppmkua A.B., O0mmecTBO OTpaHUYEHHON OTBETCTBEHHOCTHIO
«Apoday»; Aknmoneproe obmiectBo «M3narenscTBo «IIpocBenieHne»».

3. ®wusuka, 9 xnacc/ leppmkun A.B., I'yrauk E.M. O06miecTBo orpaHu4eHHOR
OTBETCTBEHHOCTHIO «/lpodar; AkironepHoe oduiecTBo «31aTenbcTBO
«IIpocsemenuem.

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. PaGouas mporpamma.

2. Tlporpammbl OCHOBHOTO 00mIero oopazoBanus. ®usuka. 7 — 9 ximacchl (aBTopel: A.B.
[lepsikun, E.M. I'yTHUK).

3. ®wusuka, 7 knacc/ [lepeimkua A.B., yae0. 1 oOnieoOpaszoBar. yupexaeHanii/ A.B.
[epprmkuH. — 2-¢ w31., crepeotunt. — M.: Ipoda, 2013. — 221 c.

4. ®wuswuka, 8 xknacc/ [lepeimkun A.B., yae0. aisa o6meoOpa3oBar. yupexaeHuuii/ A.B.
[TepeimkuH. — 2-¢ u3x., crepeoturn. — M.: Ilpoda, 2013. — 237 c.

5. @wuswmka, 9 xiacce/ [lepeimkun A.B., ['yrauk E.M., y4e6. mis obmeoopas3oBar.
yupexaenuuit/ A.B. [lepeimkun. — 2-¢ u3n., crepeorun. — M.: Ipoda, 2019. — 352 c.

6. Jlykamuk B.U. CoopHUK BompocoB u 3aaa4 1o ¢usuke. 7 — 9 k1. — M.: [IpocBemenne,
2010. — 192c.

7. CoOopnuk 3amau no ¢usuke: 7 — 9 k. : k yaeouukam A. B. Ilepermkuna u ap./ A.B.
[Tepbimikun; coct. I'.A. Jlonnosa. — M.: U3narenbcTBO «K3amen», 2018. —271c.

8. KoHTpoJibHBIE U CaMOCTOSTENbHBIE PA0OTHI 10 (u3uKe. 7 — 9 KiI.: K yueOHuKY A.B.
[Tepermkuna, E.M. I'yrauk/ O.U. I'pomiieBa. — M.: M3gatenbctBo «Ok3amen», 2014.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1.®usuka. O6pa3zoBaTeabHBIN calT T MIKOALHUKOB: http://www.fizika.nsu.ru/
2.Poccuiickas anekTpoHHas 1mkosa: https://resh.edu.ru/subject/29/10/
3. Enunas xosekius mudpoBbix 00pa3oBaTenbHbIX pecypcos:http://school-collection.edu.ru
4. denepanbHbIN LEHTP H(OPMaIIMOHHO-00Pa30BaTENbHBIX pecypcoB (®IUOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.html
5. Bee mst yuurens ¢usuku: http://fiz.1september.ru
6. http://my.mail.ru/community/chem-textbook/
7.https://educont.ru/
8.00pa3oBarenbHbIil nHTepHET-IopTal «SIKmace». URL: https://www.yaklass.ru/
9.MurepakTiBHAas oOpa3zoBaTenbHas miatdopma Yuu.py. URL: https://uchi.ru/
10. Owmnait-nnardopma «ludpposoii obpasoBarenbHbIil  KoHTeHT». URL: https://educont
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2

KpuTepuu u HOpMBbI OLIeHKH 3HaHUIT o0y4yatoumxcs nmo ¢pusuke (lpuioxkenne 1).

KpuTtepuu u HOpMbI OlIeHKH 3HAHMI M YMeHHUI 00y4alOIINXCs 3a YCTHBIH OTBeT

Otmer
Ka B
0asa
X

KpnTeplm BBICTABJICHUA OTMETOK

«5»

YyeHuk:

1. IToka3pIBaeT TIIyOOKOE W IOJIHOE 3HAHWE M TIOHMMAaHHWE BCEro IPOTPaMMHOTO
Marepuaia; MoJHOE MOHUMAaHHE CYINTHOCTH PAacCMaTPUBACMBIX MOHSATUHN, SBICHUA U
3aKOHOMEPHOCTEM, TEOPHIl, B3AUMOCBSI3EH.

. YMeeT cOCTaBUTh MOJHBIN M MPAaBUJIBHBIA OTBET HA OCHOBE U3YYEHHOIO MaTepuana;

BBIJICISITh  TJIaBHBIE  TIOJIOKCHHS,  CaMOCTOSTENIbHO  TOJTBEPKAATh  OTBET
KOHKPETHBIMH  TNpuMepamu,  ¢GakTamMH;  CaMOCTOSITEIbHO |
apryMEHTHPOBAHO  JefaTh  aHaiM3, O00O0OIIeHUs, BBIBOJBI, YCTAHABIMBATH
MEXIpEeIMETHbIE CBA3M (Ha OCHOBE paHee MpUOOPETEHHBIX 3HAHWM) U
BHYTPHUIIPEIMETHBIE CBSI3M, TBOPYECKM TMPUMEHATH TIOJIyY€HHBIE 3HAHUS B
HE3HAKOMOHM CHTYyalluu; TMOCIEOBaTeIbHO, UETKO, CBA3HO, OOOCHOBAaHHO |
0€301MO0YHO M3JIaraTh yUeOHBIN MaTepuall. YMeEET COCTABIISITH OTBET B JJIOTUUECKOU
MOCJIEIOBATEIbHOCTH €  HWCIIOJIBb30BAHUEM TPUHATOW TEPMUHOJIOTHH; JENaTh
COOCTBEHHBIE BBIBOJIBI; (POPMYJIMPOBATH TOYHOE OIPEACIICHUE W HCTOJKOBAHUE
OCHOBHBIX TOHSTHH, 3aKOHOB, TEOPHU. MOXKET NMPU OTBETE HE MOBTOPSATH JIOCIOBHO
TEKCT yuyeOHUKa; U3jaraTh, MaTepual JUTEPaTypHbIM  SI3bIKOM;  MPaBWJIBHO U
00CTOSITENFHO ~ OTBEYATh

Ha JIONOJIHUTENbHBIE BOMPOCHl YYMUTENS; CAMOCTOSITENbHO M  PalMOHAIBHO
WCIIOJIb30BAaTh  HArJISIAHBIE  TMOCOOMs,  CHpaBOYHbIE  MaTepUasibl, y4EOHUK,
JOTIOTHUTEIBHYIO JINTEPATYypy, MEPBOUCTOYHHMKH; MPUMEHSTh CHUCTEMY YCIOBHBIX
0003HaYeHH MPU BEJICHUU 3aluceil, COMPOBOKIAIOIINX OTBET; UCIOIB30BaTh IS
J0Ka3aTeNbCTBA  BBIBOJOB W3 HAOIOJIEHUI

Y OTIBITOB.

3. CaMocCTOATENBHO, YBEPEHHO U 0€30IIMO0YHO MPUMEHSET MOJIyYeHHbIE 3HAHUS B
pelieHuy npoOieM Ha TBOPUYECKOM YpPOBHE; AOIYyCKaeT He Oojee OJHOro Henouéra,
KOTOPBIH JIETKO MCTIPABJISET MO TPEOOBAHUIO YUUTEINsI; UMEET HEOOXOAMMbIE HaBbIKU
pabotel ¢ mpubopamu, uepTekKamMH, cXemamu, TIpadukaMu, KapTamH,
COIMYTCTBYIOIIMMHU OTBETY; 3alUCH, COMPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBaHUSM.




«4»

Y4yeHuk:

1. Tloka3piBaeT 3HAaHMS BCEro U3yYEHHOTO NporpaMMHOro martepuana. Jlaér
MOJIHBIA M TPaBWIbHBIM OTBET HAa OCHOBE M3YUYEHHBIX TEOPHUI; JIOIMYCKAET
HE3HAYUTEIIbHbIE OMMOKH W HEIOYETHI MPH BOCIPOU3BEICHUU H3Y4EHHOTO
Martepuana, HeOOJIbIINEe HETOYHOCTH MIPH MCIIOJIb30BAHUN HAYYHBIX TEPMUHOB WU B
BBIBOJIaX, 0000IIeHMAX W3 HaOmoneHuil. Marepuan u3IaraeT B ONpeaeaEHHON
JIOTUYECKOW TIOCIEeIOBATEIILHOCTH, TPU 3TOM JOIyCKAaeT OJIHY HErpyOyro OmMOKy
WM He 0oJiee IBYX HEJOUYETOB, KOTOPHIC MOYKET UCTIPABHTH CAMOCTOSTEIBHO TIPU
TpeOOBaHUU WJIM HEOOJBIIION MOMOIIM IMPENOoAaBaTelis; MOATBEPKIACT OTBET
KOHKPETHBIMH TMPUMEPAMU; TMPABWIHHO OTBEYACT Ha JOMOJIHUTEIHHBIE BOIIPOCHI
YUUTETIS.

2. YMeeT caMOCTOSTEIHHO BBIJCIATH TJIABHBIC MTOJI0KCHHS B U3YIEHHOM MaTepuale;
Ha OCHOBaHMMU (PaKTOB U TPUMEPOB 000OIIATh, JENaTh BBIBOJBI. YCTaHABIUBATH
BHYTPHUIIPEIMETHBIE CBSI3U. MOXET MPUMEHSThH MOJyYCHHBIC 3HAHHS Ha MPAKTHUKE B
BHJIOU3MEHEHHOM CUTYaIlMH, COOJII0/IaTh OCHOBHBIE TIpaBujIa KyJbTYpbl YCTHOM peuu;
WCIIOJIb30BAaTh MPU OTBETE HAYYHBIE TEPMHUHBI.

3. He oOnamaeT 0CTaTOYHBIM HABBIKOM pabOTHI CO CIPABOYHOHN JIMTEPaTypOH,
Y4eOHMKOM, TEPBOMCTOYHHKOM (MIPAaBUILHO OPHEHTHPYETCS, HO paboTaeT
MEIJICHHO ).

«3»

Y4yenuk:
1. YcBauBaeT 0CHOBHOE coJiepKaHie yueOHOro MaTtepuaia, HO UMeeT Mpooerbl,

HE MPETSTCTBYIONINE AaJbHEUIIEMY YCBOCHHUIO IIPOTPaMMHOTO MaTepraa.

2. V3maraer MaTepuall HECHCTEMAaTU3UPOBAaHHO, (parMeHTapHO, He Bceruaa
MOCIIEIOBATEIHbHO; MMOKA3bIBAET HENOCTATOYHYI C(HOPMHUPOBAHHOCTH OTACITHHBIX
3HAHUW U YMEHMI1; CJIab0 apryMEHTUPYET BBIBOJIBI M 000OIIEHHUS, TOMYCKAET OIIHOKH
npu ux (GOpMYyIHPOBKE; HE HCIIOJB3YEeT B Ka4eCTBE OKA3aTelIbCTBA BBIBOJBI U
00001IeHNsT W3 HAOIIONCHUM, OMBLITOB WIIH

JOIYCKAeT OIITUOKH MPH WX U3JI0KCHUH; TaET HEUETKUE ONPEICICHHUS TOHITHH.

3. HcnbIThIBaeT 3aTpyAHCHHUS B NMPUMEHEHUW 3HAHHWMA, HCOOXOJIMMBIX JUIS PEIICHUS
3aJla4 Pa3IUYHBIX THUIIOB, MPAKTUYCCKUX 3aJaHUi; MPU OOBIACHEHHMH KOHKPETHBIX
SIBJICHUH Ha OCHOBE TCOPUH W 3aKOHOB; OTBEYAET HEIOJHO HA BOMPOCHI YUUTEIIS WIIN
BOCITPOM3BOJUT COJACPKAHME TeKCTa Yy4eOHHWKA, HO HEJIOCTAaTOYHO IOHUMAaeT
OTJICIbHBIC TIOJIOXKEHUS, UMCIOIINE BAXKHOE 3HAYCHUE B 3TOM TEKCTE, JIOMYCKast OJHY-
JIB€ TpyOBIe OMIHUOKH.

«2»

Y4yenuk:

1. He ycBauBaeT u He pacKpbIBaeT OCHOBHOE COJIep:KaHue MaTepuana; He 3HaeT WIn
HE MOHUMAET 3HAYUTEIbHYIO YaCTh IPOIPAMMHOTO MaTepuala B Ipeaenax
MOCTaBJICHHBIX BOIIPOCOB; HE JIEJacT BHIBOJIOB U 000OIICHUH.

2. Nmeer cnabo chopMUpOBaHHbIE U HEMOJIHBIC 3HAHUS, HE YMEET MPUMEHSITh UX
MIPH pEIIeHUH KOHKPETHBIX BOMIPOCOB, 3a/1a4, 3a/IaHUi TI0 00pasiry.

3. Ilpu oTBeTe Ha OAMH BOMPOC JOMycKaeT Ooyiee ABYX I'PYOBIX OIIMOOK,
KOTOPBIE HE MOYKET UCIPABUTD JTAXKE MPU IIOMOILIY YUUTEIIS.

Kpurtepun oneHuBaHNs MHCbMEHHBIX PadOT (KOHTPOJIbHBIX, CAMOCTOATEIbHbIX)

OrMmerka B | KpuTepnu BbICTaBIeHHSA OTMETOK

oas1ax

«5»

Y4yenuk:

1. BeimonHun paboty 6e3 ommboK U HEZJ0UYETOB.

2. Jlonmyctun He 6osiee 0JHOTO HeJ0YeTa.

3.B paboTax ¢ M30BITOUYHON MIOTHOCTBIO 33JaHUM JIOMYCKAETCs BBHICTABIICHUE
OTMETKH «5» B COOTBETCTBHH C 3apaHee OTOBOPEHHBIM HOPMATHBOM.




«4»

Y4yenuk:

1.BeimonHun paboTy MOJHOCTBIO, HO JONMYCTHJI B Hell He Oojee OTHOMN
HerpyOoi ommOKH ¥ OHOTO HEJ0YeTa MM He OoJiee IByX HEIOUETOB.

2.B paboTax ¢ M30BITOYHON MJIOTHOCTBIO 33JaHUM JOMYCKACTCSA BBHICTABIICHUE
OTMETKH «4» B COOTBETCTBHUM C 3apaHEE OTOBOPEHHBIM HOPMATHBOM.

«3»

Y4yenuk:

1.I[IpaBUSIbHO BBITIOJIHWII HE MEHEE TOJIOBUHBI PabOThI WM AOMYCTUI: HE OoJiee
IBYX TpyOBIX OMHUOOK;, WM He Ooyiee OMHOW TpyOoit M omHOUM Herpyboi
OLIMOKM M OJIHOTO HEJO0YeTa; WM He OoJiee IBYX-TpeX HErpyObIX OIIMOOK;
(hopMyIBI IPH HATWYUH PABUIBHOTO OTBETA MIIM OJHOM HETrpyOoil OMMOKH U
TpPEeX HEIOYETOB; WJIM NPU OTCYTCTBUM OUIMOOK, HO IPU HAJTMYUU YETHIPEX-
IATU HEJ0YETOB.

2. B paGoTax ¢ M30BITOUHON MJIOTHOCTHIO 33JAHUN JOIMYCKAETCs BBICTaBJICHHE
OTMETKH «3» B COOTBETCTBHHM C 3apaHee OrOBOPEHHBIM HOPMATHBOM.

«2»

Yuyenuk:

1. IomyCTHI 9UCIIO OMTMOOK M HEIOYETOB MPEBOCXO/IAIIEE HOPMY, IIPU KOTOPOH
MOKET OBITH BBICTABJIE€HA OTMETKA «3»;

2.1IpaBHJIBHO BBITIOJTHUII MEHEE YacTH padoThl, JOCTATOYHOM IS BBICTABJICHHS
OTMETKH «3».

KpnTepm[ OICHUBAHUA KAYCCTBCHHbBIX 3a1a4

OTmMeTKa B
oas1ax

Kpurtepuu BbICTaB/ICHUS OTMETOK

«5»

[IpencraBicH NpaBUIBHBIA OTBET HAa BOMPOC, M MPHUBEACHO JIOCTATOYHOE
000CHOBaHME, HE COJIepKaIlee ONTHOOK.

«4»

[IpencraBieH TmpaBWIBHBIA OTBET Ha IMIOCTABJICHHBIA BOIPOC, HO €ro
000CHOBaHHME HEKOPPEKTHO WJIM HE SIBISETCS JOCTATOYHBIM, XOTS COICPKHUT
yKazaHue Ha (pu3nyeckue sBJICHUS (3aKOHBI), MPUYACTHBIE K OOCYXIaeMOMY
BOIIPOCY.

«3»

[IpencraBiaeHbl KOPPEKTHBIE PACCYKICHHS, MPUBOAAIIUE K IMPABHIBHOMY
OTBETY, HO OTBET SIBHO HE CHOPMYIHUPOBaAH.

«2»

HpeﬂCTaBHeHBI 06]1[1/16 pacCyxa€Hus, HE OTHOCAIIUECI K OTBCTY Ha
ITOCTaBJICHHBIH BOIIPOC.

NJIN
OTBeT Ha BOIIPOC HEBEPCH HEC3aBUCHUMO OT TOI'O, UYTO PACCYKACHUS ITPaBHUJIbHBI
WJIM HCBCPHBI, NI OTCYTCTBYIOT.

Kputepuu onieHuBaHus pacuyeTHBIX 3a/1a4

OTMeTKa B
oas1ax

Kputepuu BbicTaB/IeHUS] 0TMETOK

«5»

[IpuBeneHO TMONHOE MPaBUWIBHOE pEIICHHE, BKIIOYAIOIMIEE CIEAYIOLIUE
JJIEMEHTBI:

1) BepHO 3amicaHo KPaTKOe YCIOBHE 3a/1a4H;

2) 3ammcaHbl ypaBHEHUs] U (OPMYIbI, IPUMEHEHHE KOTOPBIX HEOOXOAUMO H
JIOCTaTOYHO JUIs pelIeHNs 3a7jauyll BBIOpAaHHBIM CIIOCOOOM;

3) BBINIOJHEHBI HEOOXOAWMBIE MaTEMaTUYECKHE MpeoOpa3oBaHUsl M pPacyEThI,
MPUBOALINE K MPABUIBHOMY YHMCIOBOMY OTBETY, U IpeAcTaBieH oTBeT. [Ipn
9TOM  JIOTIYCKAETCS  pelIeHHe «IO0  4YacTsM» (C  MPOMEXKYTOUYHBIMH
BBIUMCIICHUSIMH)
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«4»

[IpaBunbHO 3amucaHbl HEOOXOAMMBIE (OPMYIbI, TPOBEAEHBI BBIYMCICHUSA, U
MOJIydeH OTBET (BEpHBIA MM HEBEPHBIH), HO JOIMyIIeHa OIHMOKa B 3amlHCH
KpaTKOT'0 yCJIOBMS Uiy nepeBoje eaunun B CU.

nim
[IpencraBineHo mpaBUIBLHOE PEIICHHE TOJBKO B 00LIEM BUae, 03 KaKux-Iubo
YHCIIOBBIX PACUYETOB.

nimn
3anucaHbl ypaBHEHHMsI M (OpMYJbl, NPUMEHEHHE KOTOPHIX HEOOXOIUMO H
JOCTaTOYHO JUId  pELIeHUs 3aJayd  BBIOPAHHBIM  CIIOCOOOM, HO B
MaTeMaTHYECKUX NPeoOpa30BaHUAX WM BEIYMCICHHUSIX JIOMYyIIEHA OMIMOKA.

«3»

3anucaHbl U UCHOJIb30BaHbl HE BCE UCXOJHBIE (POPMYJIbI, HEOOXOIUMBIE IS

pelIeHus 3a1a4H.
i
3anucaHbl Bce UCXOAHbIE (GOPMYIIbI, HO B OJIHOM U3 HUX JOMYILIEHA OIINOKa.

«2»

Bce cmydam pemieHusi, KOTOpbIE HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM
KPUTEPUSIM BBICTaBJICHMS OLIEHOK Ha OTMETKY 5,4,3.

TecTtupoBanue

OTMeTKa B
oasL1ax

Kpurtepuu BbICTaB/ICHUS OTMETOK

«5»

CTaBUTCS, €CJTM Y4EeHUK BBIOJIHIUT TpaBmiIbHO OT 80% 1m0 100% ot ob1ero
qyciia 0aJuIoB

«4»

CTaBUTCS, €CJIU YICHHUK BBITIOJTHWI TTpaBuiibHO OT 60 % 1o 79% ot obmiero
yrcaa 0amioB

«3»

CTaBUTCSI, €CJIU YICHHUK BBITIOJTHIII TPaBMIIBHO OT 35 % 10 59% ot obmiero
yrcaa 0amioB

«2»

CTaBUTCSI, €CITM YICHHUK BBITIOJTHIII TTpaBUiIbHO MeHee 35 % oT o01iero uncia
0aJJTOB WJTM HE IPUCTYIIJI K paboTe, WM HE MPEIICTABIII Ha TPOBEPKY.

Kputepun oueHuBanus J1a00paTopHbIX padoT

OTMeTKa
B 0aJi1ax

Kpurepuu BoicTaB/IeHUs] 0TMETOK

«5»

CraBurcs, ecji Y4CHHK:

[IpaBunabHO OIpenenus Lellb ONbITa U BBINOJHWI paboTy B MOJHOM 00beMe
¢ cobmiroieHueM HeoO0XOAMMOM NOCIEe0BATENbHOCTH MPOBEACHUS OIBITOB U
u3MepeHuil. CaMOCTOSITeNIbHO W pallMOHAIBHO BBIOpaJ M HOATOTOBMII IS
onbITa HEOOXOoAMMOe O00OpYyIOBaHME, BCE ONIBITHI NPOBEI B YCIOBHSIX U
pexuMax, oOecHeuMBAIOIIUX MOJIy4Ye€HHE pe3yJbTaToB M  BBIBOJOB C
HanOoJIbIIel TOYHOCTHI0. HaydHO rpaMOTHO, JJOTMYHO ONHKcall HAOMIOIeHHS U
copmMHUpoBall BBIBOJIBI U3 OMBITa. B mpeacTaBieHHOM OTuYeTe MPAaBUIBHO U
aKKypaTHO BBINOJIHWJI BCE 3alUCH, TaOJMIbI, PUCYHKHU, YEPTEXH, TpapuKH,
BBIUMCIICHUS U C/Ieall BbIBOABL. [IpaBUIbHO BBINOIHUI aHAIM3 MTOTPELTHOCTEH
(9-11 KJIacChl). [IposiBisieT OpraHu3allMOHHO-TPY/OBbIE YMEHUS
(moanepKUBaeT YUCTOTY paboyero MecTa M MOPSAOK Ha CTOJE, SKOHOMHO
HCIIOJIb3YET PACXOJHbIE MATEPUAJIBI). DKCIIEPUMEHT OCYILECTBIISAET 10 IUIaHY C
ydeTOM TEXHUKH O€30MacHOCTM U TMpaBuUi pabOThl C MarepualamMu |
000pyI0BaHNEM.




«4»

CraBuTcs, €c/id Y4eHHUK,

Boimonnun TpeboBaHMs K OLEHKE «5», HO: OMNBIT MPOBOJWI B YCIOBHSIX,
He 00eCTIeUnBaOIIUX JOCTATOYHON TOYHOCTH U3MEPEeHHA. BbUTo omyiieHo aBa
— TpuU Hejouera wiM OoJiee OJHOM TpyOOl OWIMOKA W OJHOTO HEAOYeTa.
DKCIIEpUMEHT MPOBEACH HE MOJIHOCTHIO WM B ONMUCAHUHU HAONIOJCHUN U3
OTIBITA YUEHUK JOMYCTHJI HETOYHOCTH, BBIBOJIBI CJIEJIal HETIOTHBIE.

«3»

CraBurcs, ec/iM Y4eHHUK:

[IpaBUIBHO OIIpENENNIT LIENb OTBITA; PA0OTY BBITIOIHSET MPABUIILHO HE MEHEE
YeM HalloJIOBUHY, OJHAKO OOBEM BBHINOJHEHHOW YacTH TaKOB, YTO IO3BOJISET
HOJIY9HUTh TPAaBUJIbHBIE PE3YIBTATHI U BBIBOJIBI [0 OCHOBHBIM, IPHHINITHAIEHO
BKHBIM 3a7auyaM paboTel. [lonbop oGopymoBaHusi, 00bEKTOB, MaTepUajoB, a
Tak)Ke pabOoThl M0 Hayajay OMNbITa MPOBEJ C MOMOIIBIO YUUTENs; WIK B XOJ€
MIPOBEICHUS OTIBITa U U3MEPEHUI OTbITa OBLTN JOMYIIEHBI OIIMOKH B OMTMCAHUT
HaOmofeHu,  (GopmynupoBaHuud  BBIBOJOB.  OmBIT  MPOBOAWIICA B
HEpalMOHANBHBIX YCIOBUSAX, YTO MPHUBEIO K I[OJYYEHHUIO pPE3yJIbTaTOB

c Oonpled TOTPEmIHOCThIO WM B OTYeTe OBUIM JOMYIIEHBI B OOIIEH
CIIOKHOCTH He Oojee AByX OMIMOOK (B 3amMcsSX €AWHUIL, HU3MEPEHHUsX, B
BBIYMCIIEHUSAX, Ipadukax, TabauIax, cxeMax, aHajau3e NOrpelHoCTe! U T.11.) He
MPUHIUTIHATBGHOTO U JaHHOW paboThl XapakTepa, HO MOBJIWSABIIMNX Ha
pe3yNbTaT BBINOJIHEHUS; HE BBIMIOJIHEH COBCEM WJIM BBITIOJIHEH HEBEPHO aHAU3
morpemHocTeit  (9-11  kmaccer).  JlomyckaeT — rpyOyio  OIIMOKY

B XOJI€ 3KCIIepuMeHTa (B 00BsICHEHUH, B 0(hOpPMIICHHH pabOThl, B COOJIIOIEHUU
MpaBWJI ~ TEXHUKH Oe3omacHOCTH TMpu  paboTe ¢  MarepualaMu H
000pyI0BaHUEM ), KOTOPASI UCTIPABIISIETCSI TI0 TPEOOBAHUIO YIUTEIIS.

«2»

CraBuTCcs, €CJIM YYEeHHK:

He onpemenmn caMOCTOSITENIFHO €N  OIBITA: BBITIOJHWI — paboTy HE
MOJTHOCTEIO,

HE MOATOTOBMII HY)KHOE 000pY/IOBaHHE B 00HEM BBITIOJTHEHHON 9acTH padOThI
HE TIO3BOJISIET CJeNarTh TPABWIBHBIX  BBIBOAOB. OMBITH, HW3MEpPEHHS,
BBIYUCIICHUS, HAOJIOICHUS TIPOU3BOIMIIUCH HENPaBWIBHO. B x071¢ paboTh 1 B
oTYeTe OOHAPY)KHIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMCUCHHBIC B
TpeOOBaHUAX K OIeHKE «3». JlomyckaeT nBe (1 Oosiee) rpyObie OITMOKHU B X01€
IKCIIEPUMEHTA, B 00BCHEHHH, B 0(DOPMIICHUHU pabOThI, B COOIFOICHUH ITPABHII
TEXHUKHU 0€30TIaCHOCTH TPU paboTe ¢ BEIECTBAMU B 000PyJI0BaHUEM, KOTOPHIE
HE MOYKET MCIIPABHUTH JaXKe 10 TPCOOBAHUIO YIUTEJISI.




IIpuioxenne 2

[IpoBepsiembie Ha OI'D o pu3uke TpedoBaHUS
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIIbHOM MpOrpamMmbl
OCHOBHOTO 00111eT0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pe3yiIbTaTaM 0a30BOT0 YPOBHS
IIPOBEPSIEMOTO | OCBOEHMS OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
TpeOoBaHuUs oOpazoBanus Ha ocHoBe PI'OC
1 [Nornmanue ponu GU3KMKK B HAYYHOU KapTHHE MHPA;

c(hopMUPOBAHHOCTh 0a30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBS3U U
MM03HABAEMOCTH SIBJICHUW NPUPOJIBI, O POJIM 3KCIIEpUMEHTa B (usmke, o
cucteMooOpasyromed poiau (PU3UKH B Pa3BUTHUU ECTECTBEHHBIX HayK,
TE€XHUKH M TEXHOJIOTHH, 00 3BOTIONUHU (PU3NYECKUX 3HAHUI M UX pOJIU B
LIEJTIOCTHOW €CTECTBEHHOHAYYHOM KApTHHE MHpPA, O BKJIAJIE POCCUMCKUX U
3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB
OKPY’KaIOILIEr0 MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTHM

2 3HaHUS O BHJIaX MaTepuu (BEIIECTBO U I0JIE), O JIBUKEHUHU KakK criocode
CYLIECTBOBaHHUS MaTepuu, 00 aTOMHO-MOJEKYISIPHOH TEOPUU CTPOCHHUS
BEILECTBA, O (PU3UUYECKOW CYIIHOCTU SIBJICHMM MPUPOJIbI (MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPOMATrHUTHBIX U KBAaHTOBBIX);

YMEHHE PA3JINYaTh SBJICHUSA IO ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;
YMEHHUE DPAClO3HaBaTh IPOSIBIECHUE U3YyYEHHBIX (PU3MUECKUX SIBICHUH B
OKpYKaloIlleM MHUPE, BBIAEISSA UX CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

3 Bnagenue ocHoBaMu MOHSATHITHOTO ammapaTa U CUMBOJIMYECKOTO S3bIKa
(bU3HMKY U UCTIOJIB30BAHUE UX JUIS PElIeHUs y4eOHbIX 3a/1a4;

YMEHHME XapaKTepu30BaTh CBOMCTBA Ted, (U3UYECKUE SBICHHUS U
IPOLIECCHI, UCTIOJB3Ys PYHIAMEHTAIbHbIE U YMIHUPUUECKHIE 3aKOHBI

4 VYMenue onmceIBaTh HN3YUYCHHEIC CBOMCTBA TeN H (bI/I3I/I‘ICCKI/Ie SIBJICHUA,
HCIIOJIb3YA (bI/I3I/I‘IeCKI/Ie BCJIIMYHUHBI

5 Brnanenue ocHoBaMM METOJIOB HAyYHOTO MO3HAHMA C YYETOM COOJIOACHUS
npaBui1 0€3011acHOro Tpy/a:

HaOmoieHne (U3NYECKUX SBJICHUM: yMEHUE CaMOCTOSITEIbHO cOOMpPAaTh
9KCIIEPUMEHTAIbHYI0 YCTAaHOBKY M3 JaHHOrO Habopa o0OpydOBaHUS IO
MHCTPYKLIMU, OIMCBIBATh XOJ OIbITA M 3alMChIBaTh €ro pe3yibTaThl,
(opMynupoBaTh BBIBOJBI;

NpOBE/ICHUE NPSMBIX U KOCBEHHBIX M3MEpeHHH (PU3MUECKHX BEIMYUH:
yMEHHE  IJJAaHUPOBAaTh  M3MEPEHMs,  CAMOCTOSITENIbHO  coOuparthb
IKCIEPUMEHTAIbHYIO YCTAaHOBKY I10 MHCTPYKIIMM, BBIYHCIATH 3HAUYEHUE
BEJIMYMHBI U aHAJIM3UPOBATh IOJYYEHHBIE PE3YIbTAThl C YUETOM 3aJaHHOU
HOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN;

IIPOBEJCHHE HECJIOKHBIX AKCIEPUMEHTAIbHBIX UCCIIeI0BaHMIA;
CaMOCTOSITENIbHO COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M NMPOBOIUTH
HCCIIEIOBAHUE N0 MHCTPYKLIMHU, MPEACTABIATE MOJIyYEHHBIE 3aBUCUMOCTH
¢u3nyeckux BEMUYMH B BUAE TaOMUI M TpaduKOB, YUUTHIBATH
MOTPEIIHOCTH, JENIaTh BBIBOBI IO pE3yJbTaTaM HCCIEA0BAHUS

6 [TonnMaHue XapakTepHBIX CBOMCTB (U3MUECKUX MoOJeel (MarepuaibHas
TOUKa, a0COJIIOTHO TBEPJOE TEJIO, MOJAETH CTPOEHHS Ta30B, KUAKOCTEH M
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TBEPABIX TeJ, IUIAHETAPHAs MOJEIb aTOMa, HyKJIOHHAsI MOJIEIb aTOMHOIO
A1pa) ¥ YMEHUE PUMEHATh UX JJIs1 00bsACHEHHUS (PU3NIECKUX MTPOLIECCOB

YMmenue oObICHATH (PU3NYECKHUE POIIECCH U CBOWCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CHUTyalluii MPaKTUKO-OPHCHTHUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BbBIABJIATH MNPUUYUMHHO-CIICACTBCHHBIC CBA3UM W CTPOHUTH
0OBsICHEHUE C OMOPON HAa W3YYCHHBIC CBOMCTBA (DM3MYECKHUX SBIICHHM,
(u3HUecKre 3aKOHBI, 3AKOHOMEPHOCTH B MOICTTN

YMeHue pemarh pacueTHbIe 3a1aun (Ha 0a3e 2 - 3 ypaBHEHUN ), UCTIOIb3YS
3aKOHBI ¥ ()OPMYIIBI, CBSI3bIBAIONINE (PU3NYECKHUE BETMUMHBI, B YACTHOCTH,
3aMMCchIBaTh KPATKOE YCIOBME 3ajjaud, BBIABIATH HEIOCTAIOIIME JaHHBIE,
BBIOMpATh 3aKOHbI M (GOpPMYJbl, HEOOXOIUMBIE ISl €€ pEeLIeHHS,
WCII0JIb30BaTh CIPAaBOYHBIE JaHHBIE, NMPOBOJUTH PACUYEThl U OLEHUBATh
PEATUCTUYHOCTD MOTYYEHHOTO 3HAYeHUsI (PM3UYECKON BEJTMUMHBI; YMEHUE
OTIPENENATh Pa3MEpPHOCTh (PUINYECKON BETWYMHBI, IOJTYYEHHON Ipu
peLIeHNH 3a/1a4uu

YMeHne xapakTepu30BaTh NPUHIMIBI JEUCTBUS TEXHUYECKUX YCTPOWCTB,
B TOM 4Hucje ObITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJIOIMYECKUX
MPOLIECCOB IO MX OMMCAHHUIO, UCIIONb3YS 3HAHUS O CBOMCTBAX (PU3UUECKHUX
SBJIEHUHN 1 HE0OX0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

10

yMeHI/Ie HUCIIOJIB30BAaTh 3HAHUA O (1)I/ISI/I‘-I€CKI/IX SABJICHHUAX B HOBC@)IH@BHOﬁ
KU3HU I oOecTieueHrs] 0€30TacHOCTH TPH OOpaIlleHUH C OBITOBBHIMU
MpUOOpPaMH W TEXHUYCCKHMMH YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBBS H
COOJIIOZICHUST HOPM DKOJIOTHYECKOTO IOBEACHHS B OKPY)KAIOIIEH Cpene;
MOHMMAaHUEe HEOOXOJUMOCTH TPUMEHCHHS JIOCTIDKCHUH (U3HKH |
TEXHOJIOTHH JUTSl pallMOHAILHOTO MPUPOIOIIOIE30BaAHUS

11

OnpiT moucka, mpeoOpa3oBaHud U MpeAcTaBieHHs HHpoOpMaLUU
(Gbu3nueckoro  coAep)KaHHUS C  HCIOJb30BaHUEM  HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUH;

YMEHHE OLIEHUBATh JOCTOBEPHOCTHh MOJYYEHHON MH(OpPMALUU Ha OCHOBE
UMEIOUINXCS 3HAHUN U JIOTIOJHUTENbHBIX HICTOYHHUKOB;

YMEHHME HCIOJIb30BATh MpPHU BBHIINOJHEHUU Y4E€OHBIX 3aJaHUM Hay4dHO-
HNOMYJISAPHYIO JIUTEpPaTypy (DU3MUECKOTO COJEp)KaHUsA, CIPaBOYHBIC
MaTepuabl, pecypcsl cetu uTepHerT;

BJaJieHne 0a30BBIMH HaBBIKAaMH MpeoOpa3oBaHus MHGOPMAIIUU U3 OJHOU
3HAKOBOW CHCTEMbl B JApYryl0; YMEHHE CO37aBaTb COOCTBEHHBIC
NUChbMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBe UHPOpMAIUU U3
HECKOJIbKMX UCTOYHUKOB

Tabmuua 22.7

Ilepedenb aneMeHTOB cojiepkanus, npoBepsieMbix Ha OI'D o ¢usuke

Kog [IpoBepsieMbIil 27IEMEHT CONEPIKAHUS
1 MEXAHUWYECKHUE ABJIEHUA
1.1 Mexannueckoe  ABMKeHME. MarepuanpHas Touka. Cucrema  oTcuerta.
OTHOCHUTENBHOCTD ABHKEHUS
1.2 PaBHOMepHOE U HepaBHOMepHOe aBWkeHue. CpenHsst ckopocTs. Popmyna s




BBIYUCIICHUS CPEIHEN CKOPOCTH:

V=—
t
1.3 PaBHOMepHOE NpsAMOJIMHENHOE ABMKEHUE. 3aBUCHUMOCTh KOOpPJMHATHI Teja OT
BPEMEHH B CIIydae PaBHOMEPHOTI'O IIPSIMOJMHEWHOIO JIBUKCHUS:
X(t) = Xo + Wxt.
I'paduky 3aBUCHMOCTH OT BpPEMEHH /ISl TMPOEKIUH CKOPOCTH, IPOCKIUH
NepeEMENIEHUs, IIyTH, KOOPAWHATBI IPH PABHOMEPHOM IPSIMOJUHEHHOM
ABNXKCHUUN
14 3aBUCUMOCTh KOOPJAMHATHI Tela OT BPEMEHHW B CJydae pPaBHOYCKOPEHHOTO
prIMOJ'II/IHGI\/JIHOFO JABUXKCHUA:
2
t
x(t)—x0+vOXt+aX-E.
@opMynbl A MPOCKUUU NEPEMEIIECHHs], MPOEKIUU CKOPOCTH M IPOECKUIUU
YCKOPEHMS MPU PAaBHOYCKOPEHHOM MPSIMOJIMHEMHOM JBUKECHHMU:
t2
Sx(t):VOX't-i_ax'E’
v, (t)=v,, +a,-t,
ax(t) = const,
VZX2 - VlX2 = 2ax5x.
I'paduku 3aBUCMMOCTH OT BpEeMEHHU Js MPOEKIUH YCKOPEHHUS, MPOEKIHNU
CKOPOCTH, TPOEKIUH IepPEeMEIleHUs, KOOPAMHATHI TMPU PaBHOYCKOPECHHOM
MPSIMOJIUHEIHOM JIBH)KCHHUU
1.5 CBoOoHoe manenue. @opmysbl, OMUCHIBAIOIINE CBOOOTHOE MaJeHUE Teja IO
BEpTUKAIH (IBMKEHHE Tela BHU3 WJIM BBEPX OTHOCHTENBHO IOBEPXHOCTH
3emnu). ['paduku 3aBUCUMOCTH OT BPEMEHU [UIsl MPOEKIHH YCKOPEHHS,
MIPOEKIIMH CKOPOCTU M KOOPJIMHATHI TPH CBOOOTHOM MMaJICHUH Teja M0 BEPTUKAIU
1.6 CkopocTh paBHOMEpPHOTO JBIDKEHHUS Tejla IO OKpYKHOCTH. Hampasienue

CKOPOCTH.
dopmyna i BBIYHMCICHUS CKOPOCTH 4Yepe3 PAAMyC OKPYKHOCTH U TEPHOJ
oOparieHus:

27R
V=",
T

]_ICHTpOCTpCMI/ITCJ'ILHOC YCKOPCHHUC. HaHpaBJ'ICHI/IC HOCHTPOCTPEMUTCIILHOT'O
YCKOPCHUA. @opMyna JJI1 BBIYUCIICHUS YCKOPCHUSA:

v
aﬂ R.
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®opmyna, CBSI3BIBAOLIAS IEPUOJI U YACTOTY OOpaIICHUS:

V= ?
1.7 Macca. [InotHOCTB BemecTBa. Popmyria sl BBIYUCICHUS TUIOTHOCTH:
m
1.8 Cuna - BekTopHas gusndeckas BenuuuHa. Clio)KeHUue CHl
1.9 SBnenue nnepuuu. [lepssiii 3akoH HeroToHa
1.10 |Bropoii 3akon HproToHa:
F=m-a
CoHarnpaBIeHHOCTh BEKTOpa YCKOPEHHS Tella M BEKTOpa CHJIBI, ACHCTBYIOIICH Ha
TEIOo
1.11 |BzaummoneiictBue Ten. Tpetuii 3akoH HeroToHa:
F2~>1 = _FlaZ
1.12 | TpeHue nokos u TpeHHE CKOJIbXeHUs. DopMyna Ui BBIYMCICHUS MOIYJIS CHUIIbI
TPEHUS CKOJIbKEHUS:
F,=u-N
1.13 |Jedopmanus Tena. Ympyrue u Heynpyrue naedopmanuu. 3aKOH YIpyrou
nedopmaruu (3akoH ['yka):
1.14 |BcemupHoe TAroteHue. 3aKOH BCEMUPHOTO TATOTEHUS:
F=G- M
R®
Cuna Tspxkectd. Y ckopeHue cBOOOIHOTO HaICHHS.
®dopmyna JUIst BBIYUCICHUS CHIIBI TSHKECTH BOIHM3H MOBEPXHOCTU 3EMITH:
F =mg.
JBwxenue ruiaHer Bokpyr Connua. [lepBas kocMuyeckas CKOpOCTb.
HesecoMocTs u neperpysku
1.15 |HWmnynbc Tena - BEKTOpHas pU3NUECcKasi BEINYHMHA.

p=mv

I/IMHyJ'ILC CUCTEMBI TCII.
HN3menenue HUMITYJIbCA. I/IMHYJ'IBC CHIJIbI
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1.16

3aKOH COXpaHEHHUs UMILYJIbCA JUI 3aMKHYTON CHCTEMBI TEIL:
p =m\V, + m,V, = const.

PeakTuBHOE NBMKEHUE

1.17

Mexannueckas padota. @opmyrna Al BBIYUCICHUS Pa0OThI CHIIBL:

A=Fscosa.

Mexannyeckass MOI{HOCTb:

1.18

Kunernueckas n MOTCHIMAJIbHAA SHCPIUs.
(DopMyna JJIs1 BBIYUCIICHU S KHHETHYECKOI OHCPIHHU:

Teopema 0 KHHETHUECKOW SHEPTHUH.

d)opMyna JIsI BBIYUCIICHUA HOTeHHI/IaJIBHOﬁ OHEpPTrun TCJa, IMOJHATOTO

3emueit:

Ep = mgh

Hazg

1.19

MexaHunueckas SHEprusi:

E =Ex+E,

3aKkoH COXpaHCHUA MEXaHu4YeCKOM OHCPIuu. (DOpMy.]'Ia AJI1 3aKOHA COXpaHCHUA

MexaHquCKOﬁ OHCPIr'uu B OTCYTCTBI/IC CHJI TpeHI/IHZ
E = const.

HpeBpameHI/Ie MEXaHUYECKOU OHCPIruU Ipru HAJIMIHUH CHJIbI TPCHUA

1.20

[IpocThie MexaHu3MBI. "30510TO€ IPABWIO" MEXAHUKH.
Poruar. MomeHT cuiibl:

M = Fl.
VYcioBue paBHOBECHS pblyara:

Mi+Mo+...=0.

IToaBYKHBINA U HEMOABMKHBIN OJIOKH.

A\mnema}{

KIIJ] mpocTeIXx MEXaHU3MOB, n=
ASanaquHa;[

1.21

I[aBHeHI/IC TBEpAOTO TCJaA.
CDOpMyJ'Ia JUIL BBIYUCIICHUSA JAaBJICHUA TBEPAOTO TCIA:




JlaBnenue raza. AtmocepHOe IaBJICHHE.
FI/II[pOCTaTI/I‘-IeCKOG JaBJICHUC BHYTPHU KUIKOCTHU.
CDOpMy.]’Ia JJI BBIYUCIICHUA JaBJICHUA BHYTPH ) XKUIAKOCTH:

p = pgh + paTM
1.22  |3akon [lackans. ['mapaBaudeckuii mpecc
1.23 |3akon Apxumena. Dopmyrna s omnpeAeNeHUS BBITAJIKUBAIONIEH — CHIIH,
JNEUCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM ras3:
|:Apx. = ng
VYcnosue naBanus tena. [InaBanue cynoB 1 BO3ayXxoIUIaBaHHE
1.24 |Mexanuveckne KoJieOaHHs. AMIUIUTYJa, IEPUOJ W YacTOTa KOJICOAHMIA.
1
®dopmyra, CBI3BIBAIOIIAS YaCTOTY U MEPUOJI KOJICOaHUH: V= ?
1.25 |Marematudeckuii ¥ TPYKUHHBIH MasTHUKW. [IpeBpareHue sSHEpPruM TpH
KoJie0aTeIbHOM JBUKEHUN
1.26 |3aryxaromme xkonebanus. BeiHyX1eHHbBIE KoJieOaHus. Pesonanc
1.27 |Mexanuueckue BOJHBL. [IpononpHble M TONepedHble BOJIHBL. J[JTMHA BOJIHBI U
CKOPOCTb PacIpOCTPAHEHUS BOJIHBI:
A=Vv-T
1.28 |3Byk. I'poMkocTh u BbIcOTa 3ByKa. OTpa)keHHWE 3BYKOBOW BOJIHBI Ha TPAHHUIIC
IByX cpel. Hdpas3Byk U ynbTpa3ByK
1.29 |IlpakTudeckue pabOThI

W3mepenue cpeaHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI, KECTKOCTHU
MPYXUHBL, KOAPOUIIUEHTa TPEHHS! CKOJbXEHUS, pabOThl CHIIBI TPEHHS, CHUJIIbI
YIIPYTrOCTH; CpeIHEH CKOPOCTH JBIKEHHS Opycka MO HAaKJIOHHOW TIOCKOCTH;
ycKopeHusi Opycka MpH [BWKEHHUM MO HAKJIOHHOW IUIOCKOCTH; YacTOThl H
neproja KojieOaHWii MaTeMaTH4eCKOro MasTHUKA; YacTOThl W Mepuoja
Kosie0aHUH MPY)KMHHOTO MasiTHUKA; MOMEHTa CHIIbI, AEHCTBYIOIIETO0 Ha pbIyar;
palboThI CUIIBI YIIPYTOCTH IIPH MOIBEME I'Py3a ¢ MOMOIIBIO HEMOIBMKHOTO OJIOKa;
paloThI CUJIBI YIPYTOCTH IIPU MOAbEME I'py3a ¢ MOMOILBIO MOJIBUKHOTO OJIOKa.
HccnenoBanue 3aBUCUMOCTH apXHMMEAOBOM CWIIBI OT 00beMa MOTrpYXEHHOH
4acTH Tejda U OT INIOTHOCTH >KMJKOCTH; HE3aBUCUMOCTH BBITAJIIKMBAIOIIECH CHJIBI
OT MAaCChI TeJIa; CUJIBI TPEHUSI CKOJIBKEHHSI OT CHJIBI HOPMAJIbHOTO JIaBJIEHUS U OT
poJia MOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOIIEH B IPYKHHE, OT CTENEHU
nedopmanuu MpyXKHUHbBI; YCKOpeHHsI Opycka OT yrjla HakjJOHa HalpaBJISIOLICH;
neproja (4acToThl) KOJIEOAHUH HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; TMEepHOJa
Kojie0aHUH TPYKMHHOTO MasTHHUKa OT MacChl Ipy3a U JKECTKOCTH IPYKHUHBI,
HCCIIe/IOBaHNE HE3aBHCUMOCTH TepHoJa KoJeOaHHH HUTSHOTO MAasTHUKA OT
Maccsl rpysa.

[IpoBepka ycnoBusl paBHOBECHS pblyara
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1.30 |®wusuyeckue SBICHHUS B TNPUPOJE: NPUMEPHl JBWKCHHS C Pa3IUIHBIMU
CKOPOCTSIMU B KMBOM U HEKMBOW IIPUPOAE, ACHCTBUE CUIIBI TPEHUS B IIPUPOJE U
TEXHUKE, TPUIUBHI W OTIUBBI, JABWKEHUE IUIaHeT COJIHEYHOUW CHCTEMBI,
PEaKTUBHOE JBIKCHUE KUBBIX OPraHU3MOB, PbIUard B TEJE YEIOBEKA, BIIHSHUEC
aTMOC(EepHOTO IaBJICHHWs HA JKUBOW OpraHW3M, IUIaBaHHWE pbIO, BOCHPHUSATHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 3XO

1.31 |TexHuueckue YCTPOMCTBA: CHUAOMETP, NATUYUKU TMOJOKECHHS, PACCTOSHUS |
YCKOpPEHUS, IWHAMOMETp, MOJIIUITHUKN, PAKETHl, pbIYar, TOJBWXHBIA U
HETIOJIBYDKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, TPOCTBIE MEXaHU3MBI B OBITY,
COOOMIArOIINECs] COCYNIBI, YCTPOICTBO BOJOMPOBOJA, THUIAPABIMUYECKHHA Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM Hacoc, apeoMeTp, 3XOJIOT,
HCII0JIb30BAaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE SABJIEHU S

2.1 OcCHOBHBIE  TOJOXKEHHUS  MOJIEKYJIIPHO-KHUHETHUYECKOH  TEOpPUU  CTPOECHHUS
BelecTBa. MoJenu TBEpIOTro, KUJIKOTO M ra3000pa3HOro COCTOSIHUN BELIECTBA.
Kpucrannumueckue u amopdHsie Tena

2.2 JlBukenne yacTul BemectBa. CBsI3b CKOPOCTH JBIDKEHUS YacTHUIl C
TeMriepaTypoil. bpoyHoBckoe nBmkenue, muddy3us

2.3 CmaunBaHue U KallWUISIPHBIC SBJICHUS

2.4 TennoBoe paciMpeHne U cyKaTue

2.5 TennoBoe paBHOBecHE

2.6 Bayrpennsis sHeprusi. PaGota u Teruiomepemada Kak CIOCOOBI W3MEHEHHS
BHYTPEHHEUN SHEPTUU

2.7 Bunel Tenmonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3IyUYECHUE

2.8 Harpesanue wu oxmaxzaenue Tten. KoauuecTBo  TemioTwhl.  YenbHas
TEIIOEMKOCTb!

Q=cm(t2 - ty)

2.9 3aKOH COXpaHEHUs SHEPrUU B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIJIOBOTO
OanaHca:

Qi+Q2+..=0

2.10 |Hcnapenue u KoHaeHcauus. V3MeHeHHe BHYTpEHHEW 5SHEpruu B Ipolecce
UcmapeHus W KoHAeHcauuu. Kumenune KuakocTH. VYenbHas TEIoTa
napooOpazoBaHUsL:

m
2.11 Bnaxxnocts Bo31yxa
212 |[InaBnenne u KpucTaum3aus. l3MeHeHue BHYTpEHHEH OHEPrUM MpH

TUIaBJICHUU U KPpUCTAJUIU3AallNH. VY aenpHas TemiaoTa MIaBICHUS:




r=

m
2.13  |BHyTpeHHss SHEPTHUs CrOPaHUs TOIUIMBA. Y IeNIbHAs TEIUIOTa CrOpaHUs TOILIMBA:
m
2.14  |Ilpunummst padotsl TeroBsix asurarteneii. KI1/] reruioBoro asurarens
2.15 |IIpakTrueckue pabOTHI
N3mepenune ynenpHON TEIUIOEMKOCTH METAIMYECKOTO IWIMHAPA; KOJIMYECTBA
TEIJIOTHI, TIOJYYEHHOTO BOJOW KOMHATHOW TeMmeparypbl (UKCHPOBAHHOU
Macchl, B KOTOPYIO OIyIlEH HarpeTblii IWJIMHAP; KOJWYECTBA TEIUIOTHI,
OTJIaHHOTO HAarpeThiM IWIMHJIPOM, IOCJIE OIYyCKaHUS €ro B BOAY KOMHATHOMN
TEMIIEpAaTypbl; OTHOCUTEJIBHOW BJIAXKHOCTU BO3AYyXd; YAEIbHOM TEILIOTHI
IIJIABJIEHUS JIbJA.
HccnenoBanne M3MEHEHHUS TEMIIEpaTypbl BOJABI TPU PA3IMYHBIX YCIOBUSX;
SBJIEHUS TEIJIOOOMEHA MPU CMEIIMBAHUN XOJOJHOW U ropsiueil BOJIbI; Mmpoliecca
HCIIapeHus
2.16 |®Dusnueckue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKCHHWE M KalWIISIPHBIC
SBJICHUSI B IPHUPOJE, KPUCTAUIBI B Npupoje, m3nydeHne ConHua, 3amep3aHue
BOJIOEMOB, MOPCKHUE OpHU3bl; 00pa30BaHKUE POCHI, TYMaHa, HHEsI, CHera
2.17 | TexHuueckue yCTPOWCTBA: KalWJULIPHI, IPUMEPHI HCIIOIB30BAHUS KPUCTAILIIOB,
KUJKOCTHBIM TEPMOMETp, AATYHUK TEMIIEPATyphbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, MICUXPOMETP, NapoBasi TypOHHA, JBHUraTellb BHYTPEHHEIO
CropaHus
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Onektpusanus Tel. /[Ba BUaa 31eKTpUYECKUX 3apsiioB
3.2 B3aumoperictBue 3apsokeHHBIX Tell. 3akoH KynoHna
3.3 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
3.4 Onexrpuueckoe mnone. HanpsokeHHOCTh 3nekTpuudeckoro mnois. [IpuHnmn
CYIEPIO3UINH SIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
3.5 Hocurenu »snektpuueckux 3apsiioB. JlelCTBHE 53JIEKTPUYECKOrO TMOJs Ha
NIeKTpudecKue 3apsapl. [[poBOJHUKN U TUANEKTPUKH
3.6 IlocTosAHHBIN 3neKTpUUeCKU TOK. JlelcTBUS aneKTpudeckoro Toka. Cuia Toka.
Hanpsoxenue.
t
3.7 DNEKTPUUECKOE COITPOTUBIIEHHE. Y IETBHOE IIEKTPUUECKOE CONIPOTUBIICHUE:!
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3.8 3akon Oma Ui y4acTka 3JeKTPUIECKON IeTH:

3.9 [TocnenoBarenbHOE COETMHEHHE TIPOBOTHIKOB:
lh=1;U=U1+Uz, R=R:1 +Ra.
[TapamiensHoe COSMHEHHUE TPOBOTHIUKOB PABHOTO COMTPOTUBIICHHS:
Ur=Uz I =11+ Iz R:?'
CMenaHHbIe COCTUHEHUS MPOBOTHUKOB

3.10 |PaboTa m MOITHOCTP ATEKTPUICCKOTO TOKA.
A=U-1-t;P=U-I

3.11 3akon xoyns-Jlenna:
Q=I>-R-t

3.12 |OmpiTr Opcrema. MarHuTHOE T0JIe TIPSMOTO MPOBOJHHUKA C TOKOM. JIuHuM
MarHUTHON MHIYKIIUU

3.13 MargutHoe 1OJ€ IIOCTOSHHOIO Mar"Hura. B3amMoIelcTBHE ITOCTOSHHBIX
MarHuTOB

3.14 | JleiicTBME MarHUTHOTO TIOJISI HAa TPOBOJIHUK C TOKOM

3.15 | Onbrter @apazes. SBneHue aneKTpoMarHuTHON HHAYKIuH. [IpaBuno Jlenma

3.16 |IIpakTuueckue pabOTHI
W3MepeHne  DJIEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOpPA;  MOIIHOCTH
ANIEKTPUYECKOTO TOKA; PabOTHI 3JICKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B MPOBOJIHHUKE
(pe3ucTopBbl, JIAMIIOYKa), OT HAINPSDKEHUSI HAa KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH
COIPOTHUBJICHUS OT JUIMHBI MPOBOHHKA, IUIONIAU €r0 MONEPEYHOTO CCUCHHS U
YIEIBHOTO COTIPOTUBIICHUSI.
[IpoBepka mpaBuia [UIsl SJIEKTPUUECKOTO HANPSDKEHUS MPH MOCIEI0BATETFHOM
COEIMHEHUW TPOBOJHUKOB; TpaBUia JUIsl CUJTBI DIIEKTPUYECKOTO TOKa MPHU
napayiebHOM COSAUHEHUH MTPOBOJHUKOB (PE3UCTOPHI U JIAMITOYKA)

3.17 |®usnueckue SBICHUS B TPUPOJIE: DJICKTPUUECKHE SBICHUA B aTMmocdepe,
ANIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJH, Apeiid MOI0CoB,
POJIb MATHUTHOTO TIOJIS 17151 KU3HH Ha 3eMJle, MOJIIPHOE CUSHUE

3.18 |TexHuueckue YCTPOWCTBA: IIIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTarT,

CUETUYMK  DJIEKTPUYECKON  HSHEPruH,  DIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBareibHbIE ANIEKTPONPUOOPHI (mpumepsl), AIIEKTPUYECKHE
[IPEIOXPAHUTENN, JJIEKTPOMArHuT, JJIEKTPOABUIaTelb IOCTOSIHHOIO TOKa,
reHepaTop NOCTOSTHHOTO TOKA

10
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3.19 |DnexrpomaruuTHble BoJHBL LlIkana 3MeKTpOMarHuTHBIX BOJIH

3.20 |JlyueBas monenb cBeTa. [IpsMonuHEHOE pacpoCcTpaHeHHUEe CBETa

3.21 |3akon oTpaxkeHus cera. [lmockoe 3epkano

3.22 |IIpenomiieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa

3.23 | Aucmepcus cBeta

3.24  |Jlunza. Xon sryueit B ymH3e. DOKYCHOE paccTosiHUE JWH3BL OnTHYECKas cuia
JMH3BL
D=1/F

3.25 |I'ma3 kak onTuueckas cuctema. Onrudyeckne mpruoophl

3.26  |IIpakTrueckue pabOTHI
N3mepenue onTuueckod cuibl coOuparomieil JuH3bI;, (OKYCHOTO PacCTOSHUSA
coOuparomieid JUH3bI (M0 CBOMCTBY paBEHCTBAa pa3MEpOB IMpeAMeTa U
M300paKeHus], KOT/la MpeIMeT PAcIloIOKEeH B BOWHOM (DOKyce), MmoKazaTems
MPETIOMJICHHUS CTEKIIa.
HccnenoBanue cBoMCTBA M300pakeHUs, TTOJTYIEHHOTO ¢ TIOMOIIBI0 coOMparomen
JMVH3BI, W3MEHEHHs (OKYCHOTO PACCTOSIHUSI JIBYX CIIOKEHHBIX  JIMH3;
3aBHCHMOCTH yTJia TPEJIOMIJICHHSI CBETOBOTO JIyda OT yIJia MaJeHUs Ha TpaHUIle
"BO31IyX - CTEKJIO"

3.27 | O®usmnveckue sBieHHs B mpupoxe: 3armeHus Conuna u JlyHBI, 1[BeTa TeII,
ONITHYECKHE SBJICHUS B aTMoc(epe (1iBeT Heba, pedpakiius, paayra, MUPax)

3.28 |TexHudueckue yCTPOWCTBA: OYKH, IMEpPUCKOI, (oToanmapar, ONTHUYECKUE
CBETOBO/IbI

4 KBAHTOBBLIE SIBJIEHU A

4.1 PamnoaktuBHOCTH. Asb(a-, 6era-, TamMmma-u3nydeHus. Peaknuu anbda- u Oera-
pacmana

4.2 OmnsiTel Peszepdopaa mo paccesnuto anbda-yactuu. [Inanerapuas moaens atoma

4.3 CoctaB atoMHOTO0 sifjpa. M30To1bI

4.4 [lepuon nomypacmajga aTOMHBIX SAEP

4.5 SnepHble peakiuu. 3aKOHbI COXpaHEHUs 3apsAI0BOr0 U MAaCCOBOTO YHCET

4.6 Ousnyeckue SBIEHUS B TMPHUPOJE: €CTeCTBEHHBI paJMOAKTUBHBIA (OH,
KOCMUYECKHE Iy4H, paJUO0AKTUBHOE U3IMyYCHHE MPHUPOJHBIX MHUHEPAJOB,
NeCTBHE paAMOAaKTUBHBIX U3ITy4YEeHUI Ha OpPraHu3M YeloBeKa

4.7 Texuudeckne ycTpoicTBa: CHEKTPOCKON, WHAWBUIYATbHBIA JTO3UMETp, Kamepa

BI/IJ'ILCOHE[, AACPpHAd SHCPreTuKa
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