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1. HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢u3uKe Ha YpOBHE CpeaHero olmero ooOpa3oBaHus pazpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa orT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanum», TpeOOBaHMI K pe3ylnbTaraM OCBOCHHS (permepanbHOW  00pazoBaTEIbHOMN
nporpaMmsl cpeaHero obmero oopazoanus (POII COO), npencraBieHHbIX B DepepanibHOM
rocygapctBeHHOM oOpazoBarenbHoM cTangapre COO, c¢ yuérom Konuenuuu mnpernogaBaHus
yaeOHOoTo mpenMera «®Du3uka» B oOpa3oBaTenbHBIX opraHu3amusx Poccuiickoit denepanum,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPaMMbl, 1 OCHOBHBIX M0JIOKeHUN «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 OOYYaIOIIMXCS M OpraHu3aluio HU3ydeHus (u3uKu Ha
NeSITeNIbHOCTHOW OCHOBE. B mporpamMe mo (u3uKe YYMTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBanmit PIOC OOO K TmIaHUPYEMBIM JIMYHOCTHBIM U
MEeTanpeIMEeTHbIM  pe3yibTarTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs.

[IporpamMma no Qu3snke ycTaHaBIMBaeT paclpeiesieHne y4yeOHOro maTepuana Mo rojaam
oOydeHus (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEIBHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUS MPEIMETHOTO COJEpXKaHUs U Yy4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJYaroIMXCsl.

IIporpamma no ¢gusuke pazpaboTaHa C LEIbI0 OKa3aHUS METOAUYECKON MOMOIIU YUUTEIIO
B CO3/IaHUM paboueil MPOrpaMMBbI 10 y4eOHOMY MIPEAMETY.

®dusnka ABIAETCS CUCTEMOOOPa3yIOLIMM JUIsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX IPEAMETOB,
MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE NPOLIECCOB U SIBICHUI, U3y4aeMbIX XUMHEH,
Ouosorueil, actpoHoMueil 1 pu3nueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, IpeJocTaBiseT Haubojiee sCHble 00paslibl NMPUMEHEHHUs HaydyHOI'o METOAa
MIO3HAHHUS, TO €CTh CII0CO0a MOJYyYEeHUsI JOCTOBEPHBIX 3HAHUM O MUDE.

OpnHa M3 riaBHBIX 3a7a4d (QuU3nueckoro 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'PAaMOTHOCTb:

® HAy4YHO OOBACHATH SIBJICHUS,

® OIICHUMBATh U HIOHUMAaTh OCOOEHHOCTH HAyYHOTO UCCIIEI0BaHMS;

® UHTEpPHPETHPOBATh JAaHHBIE U MCIIOJIb30BaTh HayuyHbIE JI0KA3aTeNbCTBA IS
IIOJIy4EHUS BBIBOJIOB.

Henn wn3yueHuss QU3MKUA Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs ONpPEAEICHbI B
Konnenuuun npenojaBanus yuebHoro npeamera «Pu3uka» B 00pa30BaTEbHBIX OpraHU3aMIX
Poccuiickoit ®@enepanuu, pealu3ylOIMX OCHOBHBbIE 00I1e00pa3oBaTelbHbIE MPOTrPaMMBI,
yTBepkAEHHON pemenneM Komternn MunucrepcrBa npocsemenust Pocculickont ®@enepanuu
(mpotoxon ot 3 nexabps 2019 r. Ne [TK-48H).

Heian u3yvyenus pusnKu:

e npuoOpeTeHHEe HHTEpeca W CTPEeMJIEHUS OOyJaroluxcs K HaydHOMY H3Y4YEHUIO

MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;



® Dpa3BUTHE TMPEJICTABICHUA O HAydYHOM METOAE TMO3HaHUS U (OPMHUPOBAHUE
HCCIIEI0OBATENILCKOIO OTHOIIEHMSI K OKPYKAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHsS OCHOB CTPOCHHS
MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

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

® Da3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM C (PM3UKOMH, MOATOTOBKA K AajbHEUIIEMy OOyIEHUIO B 3TOM
HaIpaBJICHUU.

JlocTiokeHre STHX Iefiell mporpamMmbl 1Mo (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs 00eCIIEYNBACTCS PELUICHUEM CIEAYIOIINX 3a4a4:

e 1puoOpeTeHHe 3HAaHUM O JAUCKPETHOM CTPOEHHMM BEIEeCTBA, O MEXaHWYECKUX,

TETUTOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e 1puoOpeTeHHe YMEHUH ONUCBHIBATb U OOBACHATH (U3MYECKHE SBJICHUS C
HCI0JIb30BAHNEM IOJIy4YEHHBIX 3HAHUM;
® OCBOGHHME METOJIOB pEeIIeHUs NPOCTEHIINX pPACYETHBIX 3aJady C HCIOJIb30BAHHEM
(buznueckux MoJenel, TBOPYECKUX U MPaKTUKO-OpPUEHTUPOBAHHBIX 3a/1ay;
® Dpa3BUTHE YMEHHH HAONOJATh TPUPOAHBIC SBICHUS W  BBITIOJHITH  OMBITHI,
nabopaTtopHble pabOTHl M SKCIEPUMEHTAIBHBIE MCCIEI0BAHUS C MCIOJIb30BAHUEM
W3MEpPUTENbHBIX TPUOOPOB;
® OCBOCHHE MPUEMOB paboThl ¢ WHpOpMaIuel (PU3NUECKOro coaepKaHUs, BKIIOYAs
nH(OPMALIUIO O COBPEMEHHBIX JOCTHKEHHMSIX (U3UKH, aHallu3 U KPUTHUYECKOe
OIleHUBaHMUE MH(POpPMAIINK;
® 3HAKOMCTBO €O cepamu MpodeCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTMKEHUSIX (HU3NUYECKOI HAYKH.
Ha usydenne ¢usuxu (0a30BBIA YpOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 "yacoB (2 yaca B Heleno), B 8 kinacce — 68 gacoB (2 yaca B
Heneno), B 9 kimacce — 102 gaca (3 daca B Henenio).

[Ipennaraemslii B mporpamme no (Gpu3uke rnepeueHs 1ad0paTopHbIX pabOT U OMBITOB HOCUT
pEeKOMEHATEIbHBIA XapaKTep, Y4UTeNb JeaeT BBIOOp MpoBeneHus jJabopaTopHbIX padoT u
OTIBITOB € YY4ETOM MHIUBUIYAIbHBIX 0COOEHHOCTEN 00y4YarommXcsl, CIICKa SKCIIEPUMEHTAIbHBIX
3aJlaHu, MpeiaraéMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO K3aMeHa Mo (pu3uKe.



2. COJAEPKXAHME OBYYEHUA

7 KJIACC

Paznes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro Mupa.

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

Ousnueckue BenuuMHBL M3Mepenue ¢usudeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHoCTh M3MEpEHNNA. MeXayHapOIHAsI CUCTEMA €IMHMULI.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd H3y4yarOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METO/l TMO3HAHUS: HAOIOJEHHE, IOCTAHOBKA HAYyYHOTO BOMPOCA, BBIABKEHHE THUIOTE3,
SKCHEPUMEHT [0 TMpPOBEpPKE THUIoTe3, O0ObsAcHEeHHe HalOmogaeMoro spiaeHus. OmnucaHue
(u3NYeCKUX SABJICHUH C TIOMOIIIbIO MOJIEINEH.

emoncmpayuu.

1. Mexanu4deckue, TEIUIOBbIE, MIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHMS.

2. dusnueckue mpuOOpHl U MpoLEAypa MPSAMbIX W3MEPEHHI aHAJIOTOBBIM U LU(POBBIM

pudopoMm.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHbI JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTosHUI.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Omnpenenenne pa3MepoB MaJbIX TEI.
W3mepenne TteMmmeparypbl INpH IOMOIIM JKUIKOCTHOIO TEPMOMETpa M JaT4YMKa
TEMIIEPATYPHI.
6. IIpoBenenue ucciaenoBaHHUA IO MPOBEPKE T'MIOTE3bl: AAIBHOCTh IMOJIETA IIApHUKA,
MYLUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIE, YeM OOJIbIIe BBICOTA ITyCKa.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHne BelecTBa: aToMbl M MOJIEKYJbl, MX pasMmepbl. OIBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHHE BELIECTBA.

M.

JIBukeHue uacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YacTUI[ C TEMIEpPaTypOi.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIECTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEIECTBA: CTPOCHHME Ta30B, IKUAKOCTEH M  TBEPABIX
(kpucTamuinueckux) Tena. B3auMocBs3b MexAy CBONMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BO/IBL.

Hemoncmpayuu.

1. HaGnrogenre OpOYHOBCKOTO TBUKECHHUSI.

2. Habmopenue nudp¢ysuu.

3. HaGnronenue sSBICHHM, OOBICHIIOMIMXCS MPUTSHKEHUEM WA OTTAIKHBAaHUEM YaCTHUIL

BEIlIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Omenka nuameTpa aToMa METOJ0M PSJIOB (C UCTIONb30BaHUEM doTorpaduii).

2. OmbITHI 10 HAOMIOIEHUIO TEIIOBOTO PACIIMPEHHUSI Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISPHOTO MPHUTSIKEHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHXKeHHE. CKOpOCTb.
CpenHsis cKOpoCTb [P HEPAaBHOMEPHOM JBUKEHUU. PacyéT myTu U BpeMEHU IBUKEHUSI.

SBnenue wHepnuu. 3aKOH HHepUuU. B3aumonelcTBUEe Tell KaK MpPUYMHA W3MEHEHUS
CKOPOCTH JBMXEHHUS Teld. Macca kak mepa uHepTHocTu Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cunma Kak XapakTepucTuKa B3aumojaeucTBus Tein. Cuiia ympyroctd u 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuja Tsokectu. Cuiia
TSKECTH Ha JApyrux ImiaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHozelicTBytomas cui. Cuna tpeHus. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

emoncmpayuu.

Habnmroenne MexaHu4ecKoro IBHKEHHS Tena.

N3mepenune ckopocTr MPpsSMOJIMHENHOTO IBUKECHHUS.

Habmronenue siBjaeHUs] HHEPIUH.

Habmtonenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUH TEII.

CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TEJ.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnwie pabomel u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (IIapuKa B >KUIKOCTH, MOJENU

S

ANEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajiee).

2. OmnpepneneHue cperHedl CKOPOCTU CKOJBXKEHHsSI Opycka WIM IIapuKa M0 HAaKJIOHHOU
MJIOCKOCTH.

3. OmnpeneneHne WIOTHOCTH TBEPIOTO TENa.

4. OmbITEI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTsDKeHHs (IedopMaliiu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

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

Pa3znena 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIUUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TeJAMU, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
riyounbsl.  [wapocratmueckuii  mapagokc. CooOmiarommuecs —cocynsl. [ 'mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuuuHBI CylIeCTBOBAHUS BO3YLIHOMN
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBUCHUMOCTH
aTMOoc(epHOro JaBJICHHUS OT BBICOTHI HaJl YypoBHeM Mops. [lpubopbl s u3MepeHUs
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeiTankuBarorias (apxumeoBa)
cuia. 3akoH Apxumena. [TnaBanue ten. Bo3nyxormiaBanue.

Jemoncmpayuu.
3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEpaTypHhI.

[lepenava naBIeHUS KUIKOCTHIO U Ta30M.
Coobmaromumecs: CoCypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.

Al



3aBUCUMOCTh BBITAJKMBAMOIICH CHIBI OT O0BEMAa MOTPYKEHHOW YacTH Telna |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CUJIbI BECY BBITCCHEHHOM KUIKOCTH.

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

Jlabopamopusie padomot u onvimel.

1.

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

Omnpenenenre BBITAIKUBAIOIIEH CHUJIbI, JCUCTBYIONIEH Ha Teno, NOrpyXKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TeJA.

OnBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOMN B MKUAKOCTh YaCTU TeJla U OT IIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WJIM KOHCTPYMPOBAHME JIOJKH M OIpPEICIICHUE €€
Irpy30I0AbEMHOCTH.

Pa3nen S. PaGora u1 MOIHOCTB. JHEpPIus.

Mexannyeckas pabota. MOITHOCTb.

[IpocThie MexaHU3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. I[IpaBmiio paBHOBecus
priuara. [IpumeHneHnue mpaBusia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunernueckas W noTeHUualbHass 3Heprus. IllpeBpamieHne
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1.

[Ipumepbl MPOCTHIX MEXaHHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Omnpenenenue pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM [JBMKCHHHU Tella IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBU paBHOBECHSI pblyara.
3. WUsmepenue KIIJl HaKIIOHHOM JIOCKOCTH.
4. HW3ydeHue 3aKOHA COXPAHECHHSI MEXaHUUYECKOW SHEPIHUHU.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO--KUHETUYECKO TEOpUH CTpOEeHUs BellecTBa. Macca
U pa3Mmepbl aroMOB W MOJEKyld. ONbITbl, MNOATBEPKIAIOIIUE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Monenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSHUI BemecTBa. Kpucramimyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB Ia30B, )KUIKOCTEH U TBEPABIX T€T HA OCHOBE MOJOKEHUI
MOJIEKYJIAIPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacLIUpEHUE U CHKATHUE.

Temnepatypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHS YacTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHUS BHYTPEHHEW OJHEpruu: Terjionepenada u
coBepiieHne paboThl. Buapl Terionepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyYeHHE.



KosmuecTBo TemnoThl. Y7enbHas TEINIOEMKOCTh BelIecTBA. TeIIo0OMeH M TEIuIoBOE
paBHOBecHe. YpaBHEHHE TeIioBoro Oananca. [lnaBineHue W oTBepAeBaHUE KPHCTATIMYECKUX

BCIICCTB.

Kunenne.

VYnaenpHas temnora rmuaBleHus. IlapooOpa3oBanme u koHneHcanws. Mcnapenue.
VYaenpHas TemioTa NapooOpa3oBaHMsA. 3aBUCHMOCTb TEMIIEPATypbl KHUIIEHUS OT

aTMOC(EepHOTO JTaBICHHUS.
BiraxxHOCTB BO3TYXA.

OHeprus TOIIMBA. Y ieibHast TEMJI0Ta CTOPAHMUSL.

[punnunsr paboter TerioBbix nBurateneit KIIJ[ rterutoBoro asuratens. TeruioBbie
JIBUTATEJIH U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIPOLECCaX.

Jemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO TBUKEHUSI.

2. Hab6monenue nuddysuun.

3. HaOnroneHnue sBlIeHUN CMauMBaHUS U KallWJUIIPHBIX SIBICHUH.
4. HalnrogeHue TEIIOBOTO paCIIuPEHHs Tell.

5. VI3meHeHue naBieHUs rasa npu U3MEHEHUH 00bEMA U HarpeBaHUU WM OXJIAKICHHH.
6. IlpaBuna u3MepeHus TeMIEPATYPHI.

7. Bunel Tenmonepenavm.

8. OxnaxaeHue Mpu COBEPIICHUU PAOOTHI.

9. HarpeBanue npu coBepiieHUr pabOThl BHEIIHUMHU CHIIAMHU.
10. CpaBHEHUE TEIUIOEMKOCTEN PA3IMYHBIX BEUIECTB.

11. HaOmroneune kumeHus.

12. HabGmrogeHue moCTOSIHCTBA TEMIIEPATYPHI TIPH TUTABJICHHH.

13. Monenu TenI0BbIX ABUTaTEICH.

Jlabopamopnuwie pabomel u onvimel.

M.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKECHHUS.

OnpITHI 0 BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbIThI 10 HAOIIOACHUIO TEIIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEP/BIX TEII.
Omnpenenenre AaBlieHUs BO3yXa B Oa/sIOHE IITPHILIA.

OnepIThI, JAEMOHCTPUPYIOUIUE 3aBHUCHUMOCTh JaBJCHHS BO3[yXa OT €ro o0béMa u
HarpeBaHus WIH OXJIaKICHHUS.

[IpoBepka rumoTe3sbl JMHEWHON 3aBUCUMOCTU JUIMHBI CTOJOMKA JKUIKOCTU B
TEPMOMETPHUECKOMN TPyOKe OT TeMIIepaTyphl.

Habmronenue n3MeHeHus BHYTPEHHEH SHEPruu Tela B pe3yibTaTe Teruionepenadu u
paboThl BHEITHUX CHUIL.

HccnenoBanue siBieHUs TEII00OMEHA PU CMEIIUBAHUN XOJIOJHON U TOpsiueit BOBI.
OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON MpH TEIIooOMeHe C
HarpeThiM METaJUNIMYECKUM IHIIUHAPOM.

Onpenenenue yneabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue nmpoliiecca UCTIapeHus.

OnpezneneHre OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.

Ornpenenenue yaeabHON TEMJIOTHI MIJIaBICHUS JIb/IA.

Pazgen 7. DieKkTpuYecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3anMopelicTBHe 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJCWMCTBHS 3apSOKEHHBIX TE1 OT BEJIUYUHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosist. IlpuHuun cynepno3uuuu
NIEKTPUUECKUX 10JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsanoB. DJIEMEHTapHbIM 3iekTpudeckuil 3apsin. CrpoeHue
atoma. I[TpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.

OneKTpuyecKuil TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. crounuku
IIOCTOSIHHOTO TOKa. JleWCTBUS AJIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTpUUYECKUHN TOK B )KUJIKOCTSIX U Ta3ax.

Onexktpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTHBIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[locnenoBarenpHOE U NapaLUIEIBLHOE COEIMHEHUE IPOBOIHUKOB.

Pabota 1 MOILITHOCTH 3MEKTpUUECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U NOTPEOUTENH JIEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHUeE.

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
MarnuTHOoe noJie 3eMJId U €ro 3HaAYeHHe /s KU3HA Ha 3emie. OnbIT Dpcerena. MarHutHoe moie
3IEKTPUYECKOTO TOKa. [I[puMeHeHune JIeKTpOMAarHuTOB B TEXHUKE. [[elicTBMEe MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTATENb MOCTOSHHOrO Toka. lMcmonp3oBaHue
AIIEKTPOABUTaTeNe B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Onbitel @apaned. SIBnenwe  snexkTpoMarHWUTHOM uwHAyKUWH. IlpaBuno  Jlenna.
OnextporeHepatop. CnocoObl MOMYyYEHHUS JIIEKTPUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpolCTBO U ACHCTBHUE 3JIEKTPOCKOIIA.
DneKTpocTaTU4YeCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHUKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcroyHuky NoCTOSTHHOTO TOKA.
JIefCTBUS 3NIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B KUIAKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepenue cuibl TOKa aMIEpMETPOM.
. U3mepeHue 371eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoieficTBr€e MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU Pa3eJICHH TIOJOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OneIT Opcrena.
. MarHuTHO€ nose Toka. JJIEKTPOMAarHur.
. JlelicTBMEe MarHUTHOT'O TOJIS1 HA IPOBOJIHUK C TOKOM.
. DIIEKTPOIBUraTEINb NOCTOSIHHOTO TOKA.
. UccnenoBanue sIBIEHUS IEKTPOMAarHUTHOM MH TyKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HalpaBJIE€HUS UHAYKIIMOHHOTO TOKA OT YCIIOBUH €r0 BOZHUKHOBEHMUS.
. DIEKTpPOreHepaTop NOCTOSIHHOTO TOKa.
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Jlabopamopusie pabomot u onvimel.

OnbITHI M0 HAOTIOACHUIO JICKTPU3AIMH T MHIYKIIUEH U PU COMIPUKOCHOBEHUH.
UccnenoBanue AeCTBUS 3IEKTPUUECKOTO TOJIS HA MPOBOJIHUKYU U AUDJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IIETH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

A e

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 pe3UCTOP, OT COMPOTUBIICHUS

pe3ucTopa U HANpPsHKEHUS Ha Pe3UCTOpeE.

7. OnbIThl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  BJIEKTPUYECKOTO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €r0 JIJTUHBI, IJIOIIAIU TIOTIEPEYHOTO CEUCHHS U MaTepHara.

8. TlpoBepka mpaBuja CJIOXEHHUS HANPSHKEHUW TPH TOCIIEI0BATEILHOM COCIUHEHUH
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuJa Ajisi CUJIBI TOKA MIPH MapaIeIbBHOM COSAMHEHUHU PE3UCTOPOB.

10. Onpenenenue paboOTHI AMEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11. Onpenenenne MOITHOCTH JIEKTPUUECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.

12. NccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Y€pe3 JIAMIIOYKY, OT HAaIpPsHKEHUS
Ha HEW.

13. Onpenenenne KIIJ[ marpesarens.

14. VccnenoBanre MarHUTHOTO B3aMMOJIEUCTBHS TTOCTOSIHHBIX MarHUTOB.

15. I3yyeHue MarHUTHOTO TIOJS TIOCTOSIHHBIX MArHUTOB TIpH WX OOBEAMHEHUU U
pa3JesieHuu.

16. UccnenoBanue ASMCTBUS DIICKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3AMMOJCHCTBUS KAaTYILIKU C TOKOM U
MarHuTa OT CUJIbl TOKAa M HaIlPaBJICHUS TOKA B KaTYIIIKE.

18. 3ydyeHue neicTBUsS MarHUTHOTO TOJIs Ha MPOBOHUK C TOKOM.

19. KoncrpyrupoBaHue 1 u3ydeHue paboThl AJIEKTPOIBUTATEIS.

20. U3mepenne KIIJI anekTpoaBUraTeIbHOM YCTaHOBKH.

21. OnbITEl MO HUCCIENOBAHUIO SBJICHHUS AJIEKTPOMArHUTHONW WHAYKUWHU: HCCIEI0BAaHUE

W3MEHEHUI 3HAYEHUS U HAIIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexanuueckue siBJICHHUS.

Mexannueckoe nwxeHune. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBIKECHUsA. PaBHOMEpHOEe mpsMoJMHENHOe JBMkeHue. HepaBHomepHoe
IpsMOJIMHENHOE JBMKeHHE. CpenHsisi M1 MIHOBEHHAs CKOpPOCTh Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

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

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
YI10Bast CKOPOCTH. LIEeHTPOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. IIpuHnmn
CYIIEPIIO3ULIUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHMS: CUJIa TPEHUS CKOJIBKEHHS, CHJa TPEHUs
IIOKOs1, IPYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOPEHHE CBOOOJHOTO MaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecomocTs
IIEpPETPY3KH.

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

Nmnynec Tena. M3menenue ummyinabca. Mnynbc cuibl. 3aKOH COXpaHEHHUS HMMITyJIbCa.

PeaktuBHOE NBHKEHUE.
Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwil TshkecTH, ympyroctd, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaH OHEpruga TCjia, IMOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIH.

[ToreHumanpHas 3Heprus ckarod npyxxuHbl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKOU

SHEPruu. 3aKOH COXpPaHEHUs MEXaHUYECKOW SHEPTUH.
Jemoncmpayuu.

9.

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

HaGnronenne MexaHM4eCKOTO JBMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHHME TyTeH W TPACKTOPHUM JBWKEHHS OJHOTO W TOTO K€ Tella OTHOCHUTEIHHO
PAa3HBIX TEIN OTCYETA.

N3mepenune CKopoCcTr U yCKOPEHHS PSIMOJIMHEHHOTO JIBIKEHUS.

HccnenoBanue mpu3HakoB paBHOYCKOPEHHOTO JIBIKCHHS.

HaGnronenue nBmkeHus Teaa o OKPY>KHOCTH.

HaGnronenne MexaHWYeCKUX SBJIICHUM, MPOUCXOANINX B cUCTeMe OTcUETa « Tenmexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUN OTHOCHUTEIILHO KaOnHeTa (PU3UKH.
3aBUCUMOCTh YCKOPEHUS TeJla OT MACChl Tea U JEHCTBYIONIEH HA HETO CHJIBI.
HaGnronenue paBeHcTBa CHIT TPU B3aUMOJICHCTBUN TEJT.

M3MeHeHune Beca Tesa Npu yCKOPEHHOM JIBUKEHUU.

[Tepenaya nmnynbca Ipu B3aUMOICUCTBUU TEIL.

[IpeoOpazoBaHust SHEPTUU TIPU B3AUMOICHCTBHH TEJI.

CoxpaHeHne UMITYJIbCa MTPU HEYITPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHe UMITYJIbca IIPU a0COJIOTHO YIIPYTrOM B3aUMOJCHCTBHUH.

HaGnronenne peakTHBHOTO JIBHYKCHHSL.

CoxpaHeHHEe MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

CoxpaHeHre MEXaHUYECKOM SHEPTUU IIPU ABMKECHUM TeJla MO IEHCTBUEM MPY>KUHBI.

Jlabopamopnuwie pabomel u onvimel.

1.

KoHnctpynpoBanue Tpakrta JUisi pa3roHa W JaIbHEHIIET0 PaBHOMEPHOTO IBYDKCHHSI
[IapUKa HITH TEJICKKH.
Omnpenenenue cpenHeil CKOPOCTH CKOJBXKEHHsI OpycKa WM JIBHXKEHHS IIapuKa IO
HAKJIOHHOMW TUIOCKOCTH.
Omnpenenenre yCcKOpeHHUs Tela MPU PABHOYCKOPEHHOM JBIMKEHHUU MO HAKIOHHOM
TUIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHHU MPU PaBHOYCKOPSHHOM JIBIKEHHH 0e3
HaYalbHOM CKOPOCTH.
[IpoBepka TUMOTE3Bl: €CIM TPH PABHOYCKOPEHHOM JBMKEHHHM 0€3 HavyalbHON
CKOPOCTH TIyTH OTHOCSTCS KaK psSA HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHHU OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO
JTABJICHHUS.
Onpenenenre kodhGUIMEHTa TPEHUS CKOJIBKEHHUSL.
Omnpenenenue KECTKOCTU MPY>KUHBI.
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9. Ompenenennie pabOThl CHUIBI TPEHUS TPU PABHOMEPHOM JIBUKCHHUH TeJa IO
TOPU30HTAJIBHOM IIOBEPXHOCTH.

10. Onpenenenue pabOTHl CWIIBI YIPYTOCTH MpPH TMOABEME Tpy3a C HUCIHOJIb30BAaHUEM
HETIOJIBUYKHOTO U TOJIBMIKHOTO OJIOKOB.

11. M3ydyeHue 3ak0HA COXpAaHEHHS SHEPTHUU.

Pazjnen 9. Mexanuveckne KoJieOaHus U BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOaHMIA: MEPUOJ, 4acToTa,
aMIMTyna. Marematud4eckKuil M NpPYKMHHBIM MasTHUKM. IIpeBpamienne »sHeprum Ipu
KOJIeOaTeIbHOM JBM)KCHHUMU.

3aryxatommue KojeOaHus. BeiHy)aeHHbsie Kosebanus. Pesonanc. MexaHMYeCKHe BOJIHBL
CaoiicTBa MexaHnueckux BoJH. [IpomonpHbIe U MoepeyHbie BOTHBI. J[JInHA BOJHBI M CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHnYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

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

Jemoncmpayuu.

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

HaGnronenue BeIHYKIEHHBIX KOJIeOaHUHN U pe30HaHCA.

PacnipocTpanenue npo0abHBIX U MTOTIEPEYHBIX BOJH (HA MOJICIHN).

Habmtonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1. OmnpeneneHnue 4aCTOTHI U IEPHOJIa KOJICOAHNI MAaTEMaTHIECKOTO MasTHHUKA.

2. Ompenenenre 4aCTOTHI U IEPHO/Ia KOJICOAHUI MPY>KMHHOTO MasiTHUKA.

3. HccnemoBaHue 3aBUCHMOCTH TEepHOAa KOJEOAHW MOJBENICHHOTO K HUTH T'py3a OT

R N

JUIMHBI HUTH.
4. HccnepoBaHue 3aBHCHMOCTH TEepHOJA KOJICOAHWM MPYKUHHOTO MAasSTHHKA OT MacChl
rpysa.
5. TlpoBepka HE3aBUCHMMOCTU MepHOJa KOJeOaHUW Tpy3a, MOJBEIHIEHHOTO K HUTH, OT
Macchl rpysa.
6. OmnbITel, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh MEpHOJa KoJeOaHUW MPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO MaICHUS.
Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM
CBSI3H.
DnekTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
emoncmpayuu.
1. CBoiicTBa AIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomot u onvimol.
1. H3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOHIIBHOTO TenedoHa.
Pa3nen 11. CBetoBble sIBICHHS.
JlyueBass monenb cBera. Mcrounuku ceera. [IpsmosimHelHOE paclpOCTPAHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkano. 3akOH OTpa)KE€HUs CBETA.
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[MpenomiieHune cBeTa. 3aKoH MpejoMiieHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnonp3oBanue noJjrHoro BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmu3e. Ontuyeckas cucremMa (oToamnmapara, MHKpPOCKONA U
Tesneckorna. ['a3 kak ontuueckas cuctema. bim3opykocTs U 1alnbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel Htorona. CiioskeHUe CIIEKTPaIbHBIX I[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

9.

S S U

[IpssMOnIMHENHOE PAacIIPOCTPAHEHNE CBETA.

OTtpaxeHue cBera.

[Tonyyenue nzo0pakeHUil B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarole! JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JINH3.

[Ipunnun neiictBus ¢oroannapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopens riia3a.
11. Paznosxenue 6e10ro cBera B CHEKTP.

12. ITony4yenue 6e10TO CBETA MPH CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

N A

HccnenoBanue 3aBUCUMOCTH yIila OTPaXE€HUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydeHnne xapakTepuCTUK H300pakeHUsI ITpeIMeTa B TUNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH YIila MPEJIOMIICHHS CBETOBOIO JIyda OT yriia MmaJieHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenue n300pakeHUI C TOMOIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO paCCTOSTHUS U ONITHYECKOW CUITBI COOMpPAIOIIEH JTMH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

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

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

Omnwitel Pe3epdopna u mranerapuas mozaenb aroma. Moaenb aroma bopa. Mcnyckanue u
norjolueHne ceera aromoM. KBanTel. JInHeiyaTbie CIEKTPHI.

PannoaktuBHOCTh. Asbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxnonnas monens aromHoro siapa. M3otombl. PaanoaktuBHble mnpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHble peakiMu. 3aKOHBI COXPAHEHHMS 3apsAJ0BOTO U MACCOBOIO YHCENl. DHEPIUs CBSI3U
aToMHBIX saep. CBs3p macchl M 3Hepruu. Peakuuum cuHresa u geneHus sanep. Vcrounuku
sHepruu CoJiHILIa U 3BE3I.

SAnepHas sHepretuka. JleiicTBUSA paAMOAKTUBHBIX U3JIyYEHHUM Ha )KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.

1. CnexTpsl U3IIy4eHHs U MOTJIOIIECHHUS.

2. CnexTpsl pa3IM4YHBIX T'a30B.

3. Cnextp Bozmopoa.

4. Habmogenue TpekoB B kamepe Buibcona.

5. Pabora cuérunka HOHU3UPYIOLIUX U3TYyUECHUH.

6. Perucrpaums usinydyeHuss IpUPOJAHBIX MUHEPAJIOB U MTPOIYKTOB.
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Jlabopamopusie padbomot u onvimel.

1. HabmromeHue CIUIOMIHBIX U JIMHEHYATHIX CHEKTPOB U3TyUCHHUS.

2. HccnenoBaHue TPEKOB: HU3MEPEHHUE 3HEPIMM YacTHULBI 110 TOPMO3HOMY IYTH (110

¢dororpadusim).

3. H3mepenne paguoakTUBHOTO QOHA.

IHoBTOpPHUTEILHO-00001IAOIIIUI MOIYIb.

[loBTOpUTENBbHO--0000IaIOIMI  MOIY/Ib [peAHa3HAYeH JUld CUCTEeMaTH3aluud U
00001IeHUsT TPEIMETHOTO COJIEPIKAHUS M OTIBITA I TEIFHOCTH, PHOOPETEHHOTO NP U3YYECHUHT
BCEro Kypca (pu3mkm, a Taxke A MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢bu3uke s 00yJarOUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy wu3ydyeHMHM [AHHOTO MOJYJS peaIn3ylTcd U CUCTEMAaTU3UPYIOTCS  BHJIbI
NEeSITeIbHOCTH, Ha OCHOBE KOTOpPBIX OOecneurMBaercs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJIbTaTOB 00ydeHHUs, (HOPMUPYETCSl €CTECTBEHHOHAY4Hasl
IPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJIOB HCCIEJAOBAHUS SIBICHUNW MNPUPOAbI M TEXHUKH,
OBJIAJIECHUE YMEHHUSIMH OOBSACHATh (U3NUYECKUE SBICHUS, MPUMEHSS TOJy4YEHHbIE 3HaHUS,
pelarth 3a/1a4u, B TOM YHCIie KaYeCTBEHHbIE M SKCIIEPUMEHTAIIbHBIE.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pasjiena pealn3yercs 3a CYET TOTo,
4TO 00y4aroLUecs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeasiaraercs:

® Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (HU3NUYECKUE
SIBJICHUS B OKPY’KarOLIEH TPUPOJIE U IOBCETHEBHOM JKHU3HU;

® CIIOJIb30BaTh HAy4yHbIE METOJAbl HUCCIIEOBaHMUS (PU3UUYECKUX SIBICHUM, B TOM
4HCIIe AJI IPOBEPKU THIIOTE3 U MOTYYECHUS TEOPETUIECKUX BBIBOJIOB;

e OOBACHATH HAy4yHblE OCHOBBI HamOojiee BaXKHBIX AOCTHXKEHMH COBPEMEHHBIX
TEXHOJIOTUH, HAPUMEDP, NMPAKTUYECKOTO MCIOIb30BaHMs PA3JINYHBIX MCTOYHUKOB
JHEPrUU Ha OCHOBE 3aKOHA NPEBPAILCHUS M COXPAHCHUS BCEX M3BECTHBIX BHUIIOB
JHEPIuHu.
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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 0OmEro 0OOpa3oBaHHs HAINpaBICHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IMMPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3yIbTAaTOB.
B pesynprate wm3ydeHuss (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS Y
oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THYHOCTHBIC Pe3yIbTAThl B YACTH:
1) naTpMoTHYECKOr0 BOCIINTAHMSA:

® T[POSABICHHE HHTEpPECAa K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO DPOCCHHUCKOU
(uznueckoi HayKu;

® [IEHHOCTHOE OTHOILIEHHE K JOCTUKEHHSIM POCCUNCKUX 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 BAXXHOCTU MOPAJIBHO--3TUYCCKUX IMPUHIHUIIOB B ACATCIBHOCTU y‘IéHOFO;

3) acTeTM4YEeCKOr0 BOCIIUTAHMS:

® BOCIpHUATHE JCTETUYECKHMX KauecTB (U3WYECKOM Hayku: €€ TapMOHUYHOTO

IMOCTPOCHUA, CTPOrOCTU, TOUYHOCTH, TAKOHUYIHOCTH;
4) IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

® OCO3HAaHHME LIEHHOCTH (PU3UYECKONW HAayKH KaK MOLIHOIO MHCTPYMEHTa MO3HAHMUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAXKHENIIIEH COCTABIISIIOIIEH KYJIbTYpPHI;

e pa3BUTHE Hay4yHOU /I0003HATENBHOCTH, MHTEpEca K  HCCIEeNI0BATENIbCKOM
NesITeNIbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbSI M SMOIMOHAJIBLHOIO 0J1AT0NOJyYHs:

e  OCO3HaHHE LIEHHOCTU 0E30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTU IpaBuil OE30MacCHOTO IMOBEACHHS Ha TPAHCIOpPTE, Ha JIOpOrax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;

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

6) TPy10BOr0 BOCIIUTAHUA:

¢ aKTUBHOE Yy4yacTHE B pEHICHHH NPAaKTHUYECKUX 3adady (B paMKax CeMbH,
0o0pa3oBaTeNbHON OpraHU3aluu, Topojia, Kpas) TEXHOJOTUYECKOW U COIHAIbHOMN
HaIMpPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3HMUECKUX 3HAHUIA;

® UHTEpec K MPaKTHYECKOMY U3yUeHHIO MPodeccuil, CBI3aHHBIX C PUIUKOM;

7) 3KO0JIOrN4eCKOr0 BOCIIMTAHMA:

e OpHEHTAIUs Ha MpUMEHeHHe (PU3MUECKUX 3HAHUU AJs pelieHws 3aJad B o01acTu
OKpYXarollled cpeapl, IJIaHUPOBAaHUSI IMOCTYNKOB M OLIEHKM HX BO3MOXHBIX
MIOCJIEACTBUH JIJIS1 OKPYXKAIOUIEH cpenpl;

®  0CO3HaHME II00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX PelIeHuUs;

8) ajanTannu K U3MEHSIIOIMMCS YCJIOBHAM COLUAILHON U MPUPOIHOM CPebl:

e TOTPeOHOCTh BO B3aMMOJCWUCTBUHM INPHU BBINOJHEHUH HCCIIEAOBAHUM M MPOEKTOB

(bu3MUeCcKOi HaMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;
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MIOBBIIIIEHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAaKTUIECKYIO IesITeIbHOCTh;
noTpeOHOCTh B (DOPMUPOBAHUN HOBBIX 3HAHUI, B TOM 4Kcie (GOPMYIUPOBATH UJICH,
MOHATHS, TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;

OCO3HaHHE JeQUIUTOB COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEH B oOiactu
bu3uku;

TUTAHUPOBAHKE CBOETO PAa3BUTHA B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUH;
CTpEMJICHHE aHAJIM3UPOBATh W BBISBISTH B3aUMOCBS3H NPUPOABI, OOIIeCTBA W
HSKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

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

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe OCBOEHHMS TpOrpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyyatomierocss OyayT chopMUpoBaHbl MeTampeMeTHbIe pe3yJbTaThl,
BKITIOYAOIIME TI03HABATEeIbHBIE YHHBEpPCAIbHBIC Y4eOHBIE IEHCTBUS, KOMMYHHKATHBHBIC

YHHUBEpCcaJbHbIe yueOHbIE IeUCTBUS, PETYISATUBHbIE YHUBEPCaIbHbIE yUEOHbIE TEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBuA:

BBISIBIISTH M XapaKTePU30BaTh CYIICCTBEHHBIC TIPU3HAKN 0OBEKTOB (SBICHHIA);
yCTaHaBIIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKALINN, OCHOBAHHMS JJIsi 0000IIeHUS
Y CpaBHCHHS,

BBISIBJISITh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pacCMaTpUBAEMbIX (paKkTax, JTaHHBIX U
HAOJIOICHUSX, OTHOCSIIUXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJISATh TIPUYMHHO--CIICJICTBEHHBIC CBS3M NPU H3YYCHUH (PU3HUECKUX SIBICHUU |
MPOIECCOB, JIeNaTh BBIBOJBI C HCIOJB30BAHUEM JICAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKIIOYCHUH, BBIJIBUTaTh THIIOTE3bI O B3aUMOCBSI3SIX (PH3UYCCKUX BEITHUYHH;
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus Y4eOHOW (U3MUeCKOW 3aaadu
(cpaBHEHHE HECKOJIbKUX BapUaHTOB pEIICHHs, BBIOOP HaWOoJee IMOAXOJIAIIEro ¢
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBrble ncciienoBareibcKue AeiCcTBHSA:

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUA;

npoBOAUTL IO  CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAHY  OIIBIT, HECIIOKHBIN
(1)I/I31/I‘IGCKI/II‘/‘I OKCIICPUMCHT, HEOOJIBIIOE HCCICOOBAHHUEC CI)I/I?»I/I‘ICCKOFO SABJICHUA,
OLOCHUBATL HAa HNPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(bOpMaI_[I/IIO, MOJIYYCHHYIKO B XOJC
HCCIICAOBAaHU UJIN SKCIICPUMCHTA,

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

MIPOTHO3UPOBATH BO3MOXKHOC JalbHEHIIIee pPa3BUTUC (I)I/ISI/ILICCKI/IX mponeccoB, a TaKKe
BbIIBUT'ATh ITPECATIOJIONKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

NPUMEHATh Pa3IMYHBbIE METOJbl, MHCTPYMEHTBI M 3alpochl MpH IMOHMCKe U OTOOpe
nH(OpMAIIMY WK JAHHBIX C YIETOM IpeUIoKeHHON yueOHO! (hu3ndecko 3a1auu;
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aHaJM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPHIPETHPOBATH MHPOPMALUIO PAZTHUHBIX
BUJIOB U ()OPM MIPECTABICHHUS;
CaMOCTOSITEIIbHO BBIOMpATh ONTUMANIBbHYIO (OpPMY TMpeAcTaBIeHUS HHGOPMAIMH U
WUTIOCTPUPOBATh peUIaeMble 3a7ayd HECIOKHBIMH CXEMaMH, AuarpaMMaMiy, WHOU
rpaduKoi U X KOMOMHAIMSAMHU.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToB JIadOpaTOpHBIX paboT u
IIPOEKTOB 3ajjaBaTh BOIIPOCHI 10 CYLIECTBY OOCYKIa€MOM TEMBbI M BBICKA3bIBATh WJIEH,
HaIleJICHHBIE HA PEIICHUE 3a/1a41 U MOAIepKaHne 01aroKenaTelbHOCTH OOIeHHS;
COMOCTABJIATh CBOU CYXKACHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
0OHapyXHMBaTh pa3In4Kle U CXOACTBO MO3UIIHIA;

BBIpaXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTaBIATh  pPE3yJAbTaThl  BBINOJIHEHHOTO  (PU3MYECKOro  OIbITa
(3KCcrIepuMeHTa, UCCIeI0BaHus, IPOEKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIPH pelIeHUH KOHKPETHON (pr3nueckoil mpoOiemsl;

MPUHAMATh [EIH COBMECTHOW JEATENbHOCTH, OPraHW30BBIBATH MACUCTBUS IO €&
JOCTHKEHUIO: PacHpeNeNiATh poJid, 00CYKIaTh MPOLECCHl U PE3ybTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTash KAueCTBEHHOI'O pe3yibTara IO CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBHS C APYTrUMH YIEHAMH KOMaH/Ibl;
OLICHMBaThb KAaueCTBO CBOEr0 BKJIAJAa B OOMUI NPOIYKT MO KPUTEPHUAM,
CaMOCTOATENIBHO C()OPMYIUPOBAHHBIM YJAaCTHUKAMU B3aUMOJIEHCTBUS.

PeryasiTuBHbIe YHHBepPcaJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYAlUAX, TPEOYIOLUUX AJIsl PEIICHUS
(buznyecKux 3HAHUI;

OPUEHTUPOBATHCS B PAa3IMYHBIX MOJXOJAaX MPHUHATHS pelleHUN (MHIUBUAYyabHOE,
MIPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUH IPYIIO);

CaMOCTOSITEJIBHO COCTAaBJISATh aNTOPUTM pelieHus (U3NYECKON 3aJayd WM IUIaHa
HCCIIEIOBAHUSl C Y4ETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh MpeAsiaraéMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbII HHTEJJIEKT:

J1aBaTh aJI€KBATHYIO OLICHKY CUTYallUH U MpeylaraTh IjaH e€ U3MEHEeHMs,;
OOBSICHATh MPUYUHBI JOCTHXKEHHUS (HEIOCTUM)KEHUS) Ppe3yJabTaTOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NIECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHMBIIMXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;
OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;
CTaBUTh Ce0s1 Ha MECTO JPYroro 4ejaoBeKa B XOJIE CIOpa WM JAUCKYCCHH Ha HAyYHYIO
TEMY, IOHUMATh 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 M TAKOE K€ IIPABO APYTOro.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuyenust B 7 KJjacce IpeAMETHBIC pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIINUXCS YMEHUN:

® UCMOJB30BAaTh TMOHATHS: (U3NYECKHE U XUMHUYECKHE SBJICHUS, HAOIIOJCHHUE,
OKCTIEPUMEHT, MOJIeJb, TUTIOTE3a, CAUHHUIBI (PU3MUECKUX BEIWYHH, aTOM, MOJEKYIa,
arperaTtHble COCTOSIHMS BellecTBa (TBEpAOE, >KMJKOE, ra3000pa3HOE), MEXaHHUECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MPSMOJHMHEHHOE),  TpPaeKTOpHs,
paBHOJIEHCTBYIOIAsl Ccwiia, Aedopmarus (ymnpyras, IUIacCTUYECKas), HEBECOMOCTb,
COOO0IIIAOIINECS COCY/IbI;

e paznmuuath sBiIeHUs (AUQdy3us, TETIOBOE IBIKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
IBIKEHUE, HEPAaBHOMEPHOE IBW)KCHUE, WHEPIHs, B3aWMOJICHCTBHE TEJ, PAaBHOBECHE
TBEPIBIX TeN C 3aKPEIUIEHHOW OChI0 BpalIeHWs, Ieperada MaBICHHs TBEPIBIMHU
TEJIaMU, JKUAKOCTSIMH H Ta3aMH, aTMOC(HEpHOE JTaBIICHUE, IJIaBaHUE Tell, IPEBPAICHUS
MEXaHHUYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3HYEecKOe SBICHNUE;

® pacro3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBICHUI B OKpYXKAIOUIEM MUpE, B
TOM uucie (QU3NYECKHE SBJICHUA B MPHUPOJAE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTAMHU B XKMBOM M HEXKHUBOW TPUPOJE, NEHUCTBUE CUJIbBI TPEHHUS B MPUPOAEC U
TEXHUKE, BIMSHHE aTMOC(PEPHOTO NaBJICHUS HA JKMBOM OpraHu3M, IJIaBaHUE PbIO,
pBIUard B Tejie 4YeJlOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHM) (PU3UUECKUX SBICHHUIA;

® OIUCHIBATh U3yYEHHBIE CBOMCTBA TEN U (HU3UUECKUE SIBICHUS, UCTIONb3ys HU3NUECKUE
BEITMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYroCTH, cUja TSDKECTH, BeC Tella, Cuja TPEHUs, JaBlieHUE
(TBEpIoro Tema, XKUAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIA, MeXaHHUYecKas pabora,
MOIIIHOCTh, IUJIEYO CHJIBL, MOMEHT CHJIbI, KO3((UIUEHT TOJIE3HOTO JAeUCTBUS
MEXaHHU3MOB, KUHETHUECKas U MOTEHIMaJIbHAs PHEPTUs), IpU OMHCAHUM TMPABUIBHO
TPAKTOBATh (PUINYECKHUII CMBICI HCIOIb3yEeMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MuecKuX BEIWYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE MaHHYIO (PU3UYECKYIO
BEIMYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH TpadUKd HU3YYEHHBIX 3aBHCHUMOCTEH
(bu3MYECKUX BEIUYHH;

® XapaKTepuU30BaTh CBOMCTBa Ted, (U3NYECKHE SBICHHUS U TMPOLIECCHl, HCIOJIb3YS
MpaBWJIa CIIOKEHUs CHJI (BIIOJIb OJHOW mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMmesna, MpaBUIIO paBHOBECHs pblyara (O5I0Ka), «30J0TOE MPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHUS MEXaHWYECKOW DJHEpruu, TMpH OTOM JaBaTh CJIOBECHYIO
(hopMyTHPOBKY 3aKOHA U 3aMKCHIBATh €TO0 MaTEMaTHUYECKOE BBIPAKCHHE;

e OOBACHATH (U3NYECKUE SBIECHUS, MPOLECCHl M CBOMCTBA Tell, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH MPUYUHHO-
-CIICICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE M3 1—2 JOTMYECKUX ILIaroB ¢ OMOPOW Ha
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1-2 wu3ydeHHBIX CBOWCTBA (PU3UYECKUX SBJICHUN, (QHU3MYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiate pacdy€rHble 3amadud B 1—2 JeWCTBHS, WMCHOJNB3ys 3aKOHBI U (DOPMYIIBI,
CBs3BIBAOIME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHallM3a YCIOBUSA 3aJa4yu
3aIMCHIBATh KPATKOE YCJIIOBHE, TOJCTABIATH (DU3MUYSCKUE BEIMUYUHBI B (POPMYIBI U
MIPOBOJUTH PACYEThl, HAXOIUTh CIPABOYHBIC NAaHHBIC, HEOOXOIMMBIC IJI PEIICHUS
3aJ1a4, OLICHUBATh PEATMCTUYHOCTh NOJYyYEeHHON (PU3MUECKON BEJIMYUHBL;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU TMOMOIIN (PUINISCKUX
METOJIOB, B OINMWCAHWM HWCCIECNAOBAHUSA BBIJECIATh IPOBEPSAEMOE MPEINOIOKECHUE
(rumote3y), pasznuyaTh U HMHTEPIPETUPOBATH TMOJYYCHHBIM pE3yNbTaT, HAXOIUTh
OIMOKH B XOJI€ OTIBITA, JIETIATh BHIBOBI IO €T0 Pe3yiIbTaTaM;

MIPOBOJIUTH OTBITHI TIO0 HAOTIOAEHUIO (U3HUECKUX SIBICHUN WU (PU3NUECKUX CBOWCTB
Ten: (GOpPMYIHpPOBATH TMPOBEPSEMBbIE TPENAINOJIOKEHU, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000PYAOBaHUS, 3aMUCHIBATH XO/1 OMIBITA U (POPMYTUPOBATH BHIBO/IBI;
BBITIOJTHATH TIPSIMBIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHH, MAcChl Tella, 00bEéMa, CHIIBI U
TEMIIEpaTyphbl C HCIOJh30BAHUEM aHAJIOTOBBIX W HU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPEHUI;
MIPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (DPU3NYECKON BETUYUHBI OT JIPYroil C
HCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUN (3aBUCUMOCTH TYyTH PaBHOMEPHO JIBHIKYIIIETOCS
Tella OT BPEMEHH JBWKEHHS TE€Ja, CUJIbI TPEHUS CKOJIBXKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TE ¥ HE3aBUCHUMOCTH CHWJIBI TPEHHS OT TUIOMIATH
COIIPUKOCHOBEHUS TEJ, CUJIbl YIPYrOCTH OT YIJIMHEHUs MPYXUHBI, BbITAJKUBAIOLIEH
CUiIbl OT O0OBEMA TMOTPYKEHHOW YacTH Tela W OT IUIOTHOCTH JKHJIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO MOrPYKEHO TeJo,
yCIIOBUM TIJIaBaHUS TeJ, YCJIOBUHM paBHOBECUs phluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOTO HCCIeOBaHUs, COOMpaTh YCTAaHOBKY U  BBIIOJHATH
U3MepeHus, cleAysl MPeUIoKEHHOMY IJIaHy, (MKCUPOBATh PE3yJbTaThl MOITYYEHHOMN
3aBUCHUMOCTH (PU3MYECKUX BEJIIMYMH B BUJE MPEUIOKEHHBIX TaOMUI U TpaduKoB,
JIeNIaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

MIPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUJOKOCTU W TBEPAOro Teja, Cuila TPEHUS CKOJIBKEHHUs, JIaBJICHME BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JICWCTBYIOIIAs Ha MOTPYKEHHOE B IKUIAKOCTh TEJIO,
KO3(h(GUIIMEHT MOJIE3HOTO JAEHCTBUSA MPOCTHIX MEXaHU3MOB), CIEIyd MPEIIOKEHHON
WHCTPYKIHUU: MIPU BHIMIOJIHEHUH U3MEPEHUN COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOU BEJIMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH mpu paboTe ¢ 1abopaTopHBIM
obopynoBaHueMm;

yKa3blBaTh MPHUHIMIBI JIEHCTBUS TPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbl, OapOMETp, pblyar, MOJBHKHBIA U
HEMOABWKHBIN OJOK, HAaKJIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh NPUHIUIBI JIEHCTBUS U3YyYEHHBIX NTPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX omHMcaHus (B TOM YHCIE: MOAUIUIHHUKHU, YCTPOMCTBO
BOJIONIPOBOJA, TMAPABIMYECKUN IIPECC, MAHOMETP, BBICOTOMEp, IMOPILIHEBOM HACOC,
apeoMeTp), MCIOJNB3Ysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SIBICHUN U HEOOXOJUMBIE
(u3nuecKre 3aKOHbI 1 3aKOHOMEPHOCTH;
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NPUBOAUTH TPUMEPHl (HAXOAUTH WHPOPMALHUIO O TpUMepax) MPAKTHUYECKOTO
UCTIOJIb30BaHUS (PU3UYECKUX 3HAHMM B TIOBCEAHEBHOM KHU3HHM I OOECredeHus
0€30MaCHOCTH TpH OOpaIleHud C NPUOOpPaMU U TEXHHUUECKUMH YCTPOMCTBaMH,
COXPAaHEHHs 3J0pPOBbsI M COOJIIOJEHUS HOPM DOSKOJOTMYECKOIO IOBEACHUS B
OKpYKalollen cpere;

OCYIIECTBIISITh OTOOP HMCTOYHWUKOB HH(popMmanuu B HHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM TOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U MyTEM CpaBHEHUS
Pa3IMYHBIX ICTOYHUKOB BBIJIENATH HHPOPMALIHIO, KOTOPAst SBJISIETCS TPOTHBOPEUNBOM
WJIA MOXKET OBITh HEJIOCTOBEPHOM;

HCII0JIb30BATh MPHU BHINOJHEHUH Y4€OHBIX 3a/IaHUN HAYy4YHO--IIOMYJISIPHYIO JIUTEPaTypy
(u3MuecKoro coJiep)KaHus, CHOpPaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIJETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHus MHGOpMaLUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

co37aBaTb COOCTBEHHbIE KpaTKHWE NMHUCbMEHHBIE M YCTHBIE COOOILIECHUS 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 MOHATUIHBIN ammapar Kypca (QHU3UKH,
COTMPOBOKATh BHICTYIUICHHUE MTpEe3eHTAIIeH;

IIPY BBIIIOJIHEHUH Y4EOHBIX NMPOEKTOB M HCCIEAOBAaHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTABJICHHBIMU 33/1a4aMU, CI€AUTD 3a BBIIIOJIHEHHUEM TUIaHa
NeUCTBUM, aJeKBAaTHO OIEHMBAThb COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh T'PYIIIBL,
BBICTpanBaTh KOMMYHUKATHBHOE B3aHMO/ICHCTBHE, YUUTBIBAsI MHEHUE OKPY/KAIOIIHX.

K xoHmy oOyuyeHust B 8 KJacce mpeaMeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

WCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBIKEHHE aTOMOB
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHE W aMOopQHBIE Tena,
HACBIIIICHHBI W HEHACBIIICHHBIN MMap, BIAKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPCHHSIS
SHEPTHsl, TEIUIOBON JBUTATEIb, SJICMEHTAPHBINA AJICKTPHUCCKUI 3apsl, MICKTPUICCKOE
MoJie, TMPOBOJHUKH W AWDJIEKTPUKH, MOCTOSHHBIA AIICKTPUYECKHH TOK, MarHHUTHOE
ToJie;

pasnuuaTth SBJIEHUS (TEIUIOBOE pACHIMpPEHUE M CKaTHe, TeIulolepenaya, TEIUIOBOE
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIC SBJICHUS, HCHApPEHUE, KOHJCHCAIIMS,
IJIaBJICHUE, KpUCTAJUTH3aLUs (oTBepeBaHKE), KHUIICHHE, TerIonepeaavya
(TermonpoBOIHOCTh, KOHBEKIUS, W3JIy4€HHUE), SIIEKTPU3allus Tell, B3auMOJICHCTBUE
3apsJIOB, JCHCTBUS DJICKTPHYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHE
MAarHuTOB, JICHCTBHE MAarHUTHOTO IIOJIS Ha MPOBOJHHMK C TOKOM, 3JICKTpOMarHUTHAas
WHIYKIHAA) TIO ONHMCAHUIO HX XapaKTepHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MHpE, B
TOM uucie (u3uveckue SBIEHUS B MPUPOJIE: TOBEPXHOCTHOE HATSIKEHHE U
KalWUIIpHbIE SBJICHUS B MPHUPOJE, KPUCTAUIBI B mpupojne, uziaydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE sIBIEHUS B aTMocdepe, OIEKTPUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOe moJje 3emud, Apeid MOI0COB, pOJib MAarHUTHOTO TOJNS s JKU3HH Ha
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3emJie, MOJNAPHOE CUSHHE, IPU 3TOM MEPEBOAMUTH MPAKTHUYECKYIO 3a/1auy B Y4eOHYIO,
BBIJICIISATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMH;

ONHMCbIBATbL U3YYCHHBIC CBOMCTBA TEI U @HSHHGCKI/IG SABJICHUSA, UCIIOJIb3YyA (I)I/I3I/I‘-IGCKI/IG
BCIINYUHBI (TeMHepaTypa, BHYTPCHHAA OJOHCPrus, KOJIHUYCCTBO TCIUIOTHI, YACJIbHAA
TEIUIOEMKOCTh ~ BELIECTBA, yJeJIbHasg TEIUIOTA IUIABJICHUS, YJAEIbHAs TeIUIoTa
napooOpa3oBaHus, yAelbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(P(PUIMEHT MOIE3HOTO
I[ef/'ICTBI/Ifl TEIIIOBOM MalllMHbl, OTHOCUTCJIbHAA BJIAJKHOCTH BO3/1YyXa, BJICKTpI/I‘IeCKI/Iﬁ
3aps], CuUJla TOKa, DJJIEKTPUYECKOE HaIlpsHDKEHHE, CONPOTHUBIEHUE IPOBOJIHUKA,
yII€JIbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA), IpU
ONMMCaHUM IIPAaBHJIBHO TPAKTOBATH (1)I/I3I/I‘~I€CKI/H>'I CMBICJI HCIIOJIb3YCMBIX BCJIMYUH,
0003HaYEHHUS U CAMHHUIIBI (1)I/ISI/I‘I€CKI/IX BCJINYNH, HAXOJUTH q)OpMYJ'II:I, CBA3BIBAIOIIINC
JaHHYIO0 (U3MYECKYI0 BEIWYMHY C JPYTUMU BEIMYMHAMHU, CTPOUTH TIpaQuKu
HU3YUCHHBIX 3aBHCHUMOCTEHN (1)I/I3I/I'~I€CKI/IX BCJINYHH,

XapaKTCpUu30BaThb CBOMCTBA TECII, q)nanecxne ABJICHUSA W TIPOLCCChI, HCIIOJIb3Yys
OCHOBHBIC IIOJIOKCHUSA MOHGKy.TIprHO--KHHGTH‘I@CKOﬁ TCOpHUU CTPOCHHUA BEIICCTBA,
MPUHIMUI CYNEPHO3UIUN ToJed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsana, 3akoH Oma aimsd ydacTka nen, 3akoH JDxoyms—JIeHna, 3aKkoH COXpaHEHMs
SHEpPruM, MpPU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3aMUCHIBATh €ro
MaTEMaTHYCCKOC BEIPAKCHUE,

OOBICHATD (1)H3H‘—I€CKI/Ie MpoueCcCel U CBOMCTBA TCJI, B TOM 4YHCII€E WU B KOHTCEKCTC
chyauHﬁ MMPAKTUKO-OPUCHTHUPOBAHHOTO XapakTepa: BBISIBIIATH
MIPUYKUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
oTnopoit Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX SBJICHHH, (U3MUECKUX 3aKOHOB HJIN
3aKOHOMEPHOCTEM;

pemaTrh pacy€THbIC 3amaydl B 2—3 JEWCTBHS, WCIIONB3yS 3aKOHBI W (POPMYIIHI,
CBs3bIBaIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCIOBUSA 3aJayu
3aMMChIBaTh KPATKOE YCIIOBUE, BBIABISATH HEIOCTATOK JAHHBIX JJIS PELICHUS 3a/1ayH,
BBIOMPATH 3aKOHBI U (POPMYJIIBI, HEOOXOAUMBIE IS €€ PEelIeHHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJyYEHHOE 3HAUCHHE (PU3HUECKOI BETUYUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MPU TMOMOIIU (PUIUYECKUX
METO/IOB,  HCHOJb3ysl  ONWCAaHUE  MCCIEAOBAaHUSA,  BBIACIATH  IPOBEpsieMOe
MIPEIOJIOKEHNE, OICHUBATh IPAaBUJIBHOCTh MOPSAKA MPOBEICHHS HCCIEIOBAHUSA,
JieNaTh BBIBOJIBI;

MIPOBOJUTH OMBITHI IO HAOMIOAECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwUIsipHbIE SIBIICHUS, 3aBUCHUMOCTh [aBJCHHs BO3JyXa OT €ro o0bEMma,
TEMIIEPaTypPhl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HATPEBaHUS MPHU U3IYYCHUU OT L[BETa
u3nyyaroniel  (moryomaromed) MOBEPXHOCTH, CKOPOCTh HCHApEHUs BOJABI OT
TEMIIEpaTypbl SKUAKOCTH M IUIOMAJM €€ TMOBEPXHOCTH, DSJIEKTpU3alus Tel H
B3aMMOJICIICTBUE DJIEKTPUUYECKUX 3aps0B, B3aUMOJECHCTBUE MOCTOSHHBIX MAarHUTOB,
BHU3yaJlM3alisi MarHUTHBIX MOJIEW OCTOSIHHBIX MAarHUTOB, ACMCTBUS MarHUTHOTO MOJIS
Ha MPOBOJHHMK C TOKOM, CBOMCTBa 3JEKTPOMAarHuWTa, CBOWCTBA 3JEKTPOABUTATENS
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepsieMble MPEANoI0KeHUs, coOupaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pylOBaHMs, OIMUCHIBaTH XOJA OIBITa U
(hopMynupOBaTh BHIBOBI;
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BBITIOJIHATE TIPSIMBbIE M3MEPEHHsI TEMIEepaTypbl, OTHOCUTEIILHOW BIAXXHOCTH BO3/YXa,
CHJIBI TOKa, HANpPSDKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
(U3NYEeCKUX BEIMYUH, CPABHMBATH pE3yJbTAaThl HM3MEPEHHHA C Y4ETOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEAOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKO BEIMYMHBI OT JIPYrou C
WCIIOJIH30BAHNEM MPSIMBIX W3MEPEHHH (3aBUCHUMOCTH CONPOTHBIICHHS MPOBOIHHUKA OT
€ro JUIMHBI, IUIOIAJN MOMEPEYHOTO CEUYEHMsI U YJEIbHOIO CONPOTHUBIICHUS BEILECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOIHHK, OT HAMPSHKEHUS HAa MPOBOIHUKE,
HCCIIEIOBAaHUE TIOCIIEI0BAaTENbHOIO U MapajlIeNIbHOIO COEIMHEHUN IPOBOJHUKOB):
IUIAaHUPOBATh KCCJIEI0BAaHUE, COOMPATh YCTAaHOBKY U BBIIOJHATH U3MEPEHUs, CIEIys
MPEUI0KEHHOMY TUTaHY, (PUKCHPOBATh PE3yIbTATHI MOJYYCHHOH 3aBHCUMOCTH B BHJIE
TabIUI ¥ rpauKOB, JI€NaTh BHIBOJBI 110 PE3Yy/IbTaTaM UCCIIEIOBAHMUS;

MPOBOJINTh KOCBEHHBIE M3MEpPEHHS (U3NYECKUX BETHUYWH (yIeNbHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBJICHUE MPOBOJHUKA, padOTa M MOIIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh U3MEpPEHUs, coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIYs
MPEUI0KEHHON MHCTPYKIIUH, U BBIYUCIISTH 3HAYCHNE BEIINIHHBI,

coOnroAaTh TMpaBuja TEXHUKH O€30MacHOCTH Mmpu paboTe ¢  JabopaToOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TPHUHIUIBI JCHCTBHS HM3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOICTB C OMOpOW Ha WX ONMHUCAaHMs (B TOM YHCIE: CUCTEMAa OTOIJICHUS TOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIlepMeTp, BOJIBTMETP, CUETUMK DIIEKTPUUECKON
SHEPIUH, JIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArPEBATENIbHBIE 3JIEKTPONPUOOPHI
(mpuMepsl), SIEKTPUYECKUE MPEJOXPAHUTENIHN, 3JIEKTPOMArHUT, 3JIEKTPOABHUIraTENb
MIOCTOSIHHOTO TOKa), MCIOJIb3ysd 3HAaHUS O CBOMCTBAaX (DU3MYECKUX SIBICHUH U
HE0O0X0ouMBbIe PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHMUYECKHE YCTPOICTBA M H3MEPUTENIbHBIE MPHUOOPHI IO
cXeMaM M CXE€MaTH4YHBIM PUCYHKaM (JKUAKOCTHBIM TEpMOMETp, TEPMOC, IICUXPOMET,
TUTPOMETp, JBUraTelb BHYTPEHHEI'O CrOpPaHMsl, 3JEKTPOCKOI, PeocTar), COCTaBIIATh
CXEMBI DJIEKTPUYECKUX LIeNel ¢ MOCIeN0BaTeIbHbIM U MapajuIebHbIM COCIMHEHUEM
3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYEHUS IIEMEHTOB 3JIEKTPUUECKUX LETEH;
IPUBOAUTH TPUMEPHl (HAXOAUTh MH(OPMALUIO O MpUMEpax) MPAKTUYECKOrO
UCIOJb30BaHUSA (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM XKHU3HM I oOecredyeHus
0€30IIaCHOCTH MpH OOpalleHuu ¢ NOpuboOpaMu M TEXHUUECKUMH YCTpOMCTBaMmuy,
COXpaHEHMs 3JI0pOBbsi M COONIONEHHS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpyXarollel cpezne;

OCYILIECTBIIATh MOMCK HHpOpMaLuu (uzndyeckoro cojepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLIUXCS 3HAHUM M MyTEM CpaBHEHMS JIOTOJIHUTENIbHBIX HMCTOUYHUKOB
BBIIEATh MHQPOPMALMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON MM MOXET ObITh
HEJI0CTOBEPHO;

UCIOJIb30BATh MPH BBHINOJHEHUN Y4eOHBIX 3aJaHUN HayYHO--NIOMYJISIPHYIO JIUTEPATYPy
(U3NYECKOTO COJAEp)KaHUs, CIpPAaBOYHbIE MaTepualbl, pecypchl cetu HMHTepHer,
BIa/IeTh NpUEMAMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYT'YIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas
MHGOPMAIIMIO U3 HECKOJBKUX HCTOYHHKOB (DU3MYECKOTO COJIEp)KaHUs, B TOM YHUCIIE
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nyOJIMYHO  MPEACTABIATH  PEe3yJbTaThl  MPOEKTHOM WM  HMCCIEeI0BAaTEIbCKON
NEATENbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BAaTh M3Y4YCHHBIM NMOHATUHHBIM ammapar
Kypca (HU3UKH, COIPOBOXKIATH BHICTYINICHHE ITPE3CHTAIUCH;

® [pU BBHINOJHEHUH YYEOHBIX MPOEKTOB M HCCICNOBAaHHMHA (U3NUYECKUX MPOLECCOB
pacrpenenats 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABIICHHBIMH 3aJadaMH,
CIIEIUTh 3a BBIIOJIHEHUEM IUIaHA JACUCTBUH M KOPPEKTUPOBATh €ro, aJaeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJIaJ B  JEITEIBHOCTb  IPYNINbl, BbICTPaUBaTh
KOMMYHHMKaTHUBHOE B3aUMO/ICHICTBUE, NTPOSIBIISAS TOTOBHOCTD pa3peliaTbh KOH(PIUKTHI.

K koHIy oOyueHus B 9 KJjacce MpeIMETHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y O0yUaIOUINXCS YMEHHI:

® JICIIOJIb30BAaTh IIOHATHUA: CHUCTEMA OTCqéTa, MarcepuajibHasgd TOYKa, TPaCKTOpUs,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOT0 JBMKEHMs, neopmanus (yrnpyras, IiacTudyeckas),
TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh U TIEPerpy3Kd, IEHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIAOTO Tela, pPaBHOBECHE,
MEXaHWYeCKHue KoJieOaHMsi U BOJIHBI, 3BYK, HWHOQpPa3ByK U  yIbTPa3BYK,
OJICKTPOMArHUTHBIC BOJIHBI, HIKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBET, 6J'II/I30py1(OCTI) u
JaIbHO30PKOCTh, CHEKTPbl MCIyCKaHWS W TMOrJouleHus, aibda-, Oera- W ramma-
HU3ITy4YCHUS, U30TOIIbI, AACPHAA SOHEPIreTUKaA,

® pa3nmuuath SBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJMHEHHOE IBUWKEHHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE BM)KEHUE, CBOOOHOE TTaJICHHE TN, PABHOMEPHOE
JBIDKEHHUE TI0 OKPY)XHOCTH, B3aMMOJCHCTBHE TeJl, PEaKTHBHOE JBWKEHUE,
KoJieOaTeIbHOE JIBIDKEHUE (3aTyXalllne W BBIHY)KJICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE [BIDKEHHE, OTPOKEHUE 3BYKa, MPSMOJMHEWHOE paCIpOCTpaHEHHE,
OTpaKEHHE U MPEJIOMIICHUE CBETA, MIOJTHOE BHYTPECHHEE OTPAKEHHE CBETA, PA3JI0KCHHE
0eroro cBera B CIHEKTP M CIOXKEHHE CIIEKTPAIbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTeCTBEHHAs PaJMOAKTHBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOrO CHEKTpa W3TYYCHUS)
M0 OINMKMCAHUIO WX XApPaKTEPHBIX CBOWCTB W HA OCHOBE OIIBITOB, JEMOHCTPHPYIOIINX
IaHHOE (pU3MYECKOe SIBICHUE,

® pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (PM3UYECKUX SIBICHUH B OKpYKarouieMm Mupe (B
TOM 4uclie (PU3NYECKHUE SBICHUS B TPUPOJC: NMPHIMBBI U OTJIHBBI, JBIKCHHE IJIAHET
CoJIHEYHOW CUCTEMBI, pEaKTHBHOE JIBUKCHHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMHU, 3EMJICTPSICCHHUE, CEHCMHMYECKHE BOJIHBI, I[yHAMH, 3XO, IIBeTa TeJ,
ONITUYECKUE SBJICHUS B  MPUPOJE, OHOJOTHYECKOE  JCHWCTBUE  BHIUMOTO,
yIbTPapHUOJIECTOBOTO U PEHTTCHOBCKOTO H3JIyUYEHHUH, €CTECTBEHHBIH PaarOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPAIUOAKTUBHOC W3IyUYCHHE TPUPOJHBIX MHUHEPAJIOB,
JICWCTBUE PAIMOAKTUBHBIX M3JIYYCHHI Ha OPraHU3M YEJIOBEKA), TIPU ATOM IIEPEBOIUTH
MPAKTUYECKYIO 337ayy B Y4eOHYIO, BBLACTSATH CYHIECTBEHHBIE CBOMCTBA (MPU3HAKU)
(bu3nUeCKuX SABICHUH;

® OIUCHIBATh U3yYEHHBIC CBOMCTBA TN U (HPU3MUECKUE SIBICHUS, UCTIONb3ysd HU3UUECKUE
BENTUYMHBI (CPEIHSAS U MTHOBEHHas CKOPOCTh Tela MPH HEPaAaBHOMEPHOM JBMKCHHH,
YCKOpEHUE, MepeMelleHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CHIIA YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MAaJeHHs], BEC Tella, UMITYJIbC Tella, UMITYIbC
CHWJIBI, MEXaHU4ecKas paboTa U MOIIHOCTb, MOTEHIIMATbHAS PHEPTUS TeJa, MOJHITOrO
HaJ[ TOBEPXHOCTHIO 3eMJIH, TIOTEHIIUAIbHASI DHEPTUS CKATOM MPYKUHBI, KHHETUYECKas
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SHEprus, MOJHAas MEXaHWYecKash HSHEeprus, MepuoJl M 4YacToTa KoJiebaHW#, nHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTEIb MPEJOMIICHUS
Cpenbl), IPU ONMHUCAHUM TPABUIIBHO TPAKTOBATH (DU3MYECKHI CMBICI HMCHOJIb3YEeMBIX
BEIMYUH, OOO3HAYCHHS M EIWHUIBI (PU3MYECKHX BEIUYMH, HAXOIUTh (HOpMyIHI,
CBSA3BIBAIOIIME JIAHHYIO (U3UYECKYIO0 BEJIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTh
rpadMKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS M MPOIECCHI, UCIOIB3Ys 3aKOH
COXPAHEHHUS PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIIO3ULIUU CHJI,
MPUHIUI OTHOCUTENBHOCTH [ anunes, 3akoHbl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPAKEHMsSI M MPEIOMIICHHUS CBETA, 3aKOHbl COXPAHEHHUS 3apsJIOBOrO HU
MaccoBOrO 4YHCEI NpHU SAEPHBIX pPEaKIUsIX, MpH OTOM JaBaThb CJOBECHYIO
(hopMyIHMPOBKY 3aKOHA U 3aMMChIBATh €T0 MaTEMaTHUECKOE BBIPAXKEHHUE;

OOBSACHATH (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  IpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBISBIATH  MPUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB ¢ OMOPOM Ha 2—
3 U3y4yeHHBIX CBOICTBAa (QPU3UYECKUX SABJICHUHN, (UINYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pemath pacuéTHbIe 3a/1a4M (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 YpaBHEHUI ), UCHIOJIb3YS
3aKOHBI M (POPMYIbI, CBSI3bIBAOLINE (U3NYECKHE BEJIWYMHBI: HAa OCHOBE aHajIu3a
YCIIOBUS 3aJauyd 3alHChIBaTh KpPATKOE YCJIOBHE, BBISABIATH HEJOCTAOLIUE WIH
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBbIE Ui PEIIeHus,
IIPOBOJUTh pacuy€Tbl M OLIEHWBATH PEATUCTUYHOCTh IIOJYYEHHOTO 3HAYCHHUSA
(hbU3UYECKON BETUYMHBL;

pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOXKHO PEUIMTh IPU MOMOIIM (PU3HUECKUX
METOJNOB,  MCHOJb3ysd  ONUCAHUE  MCCICAOBAaHUA,  BBIACIATH  IIPOBEPSIEMOE
IIPEAIIOJIOKCHAE, OLICHUBATH IPAaBUIBHOCTh IOPSAKA INPOBEIACHMS MCCIEAOBAHUSA,
Jie71aTh BBIBOJIbl, MHTEPIIPETUPOBATh PE3y/IbTaThl HAOIIOAEHUHN U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWCTB
TeJl (M3yd4eHue BTOPOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUs YHEPIuH, 3aBUCUMOCTh
nepuo/ia KoJiebaHui NpyKMHHOTO MAasTHUKA OT MAacchl Ipy3a U XKECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/Abl MaJIbIX KOJeOaHUH, MPSIMOJIMHENHOE paclpoCTpaHeHNe
CBETa, pPa3JIo’KeHUEe OeIoro CBeTa B CIHEKTpP, M3YYEHHUE CBOMCTB H300paKeHHs B
IUIOCKOM 3€pKajle ¥ CBOMCTB H300pakeHHUs IIpeaMera B COOMparoliel JIMH3E,
HaOJIO/IGHUE CIUIOLIHBIX M JIMHEHYaThIX CHEKTPOB M3IYy4YEHHs): CaMOCTOSTENIBHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMsl, ONIUCHIBATH XO/1 OTbITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOJIUTh IPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenenss cpeiHee
3HaYeHHEe U3MepseMoi BelIMYMHBI ((POKYCHOE pacCTOsSHUE COOMpPAOLIEH JIHMH3bI),
000CHOBBIBaTh BBIOOD crioco0a u3MepeHust (M3MEpUTEIHLHOT0 MpUudopa);

IIPOBOJIUTH HCCIEJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJIb30BaHUEM
NOpSIMBIX HM3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpocTH, mepuoja KojeOaHWi MaTeMaTHYecKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIJla OTPa)XCHHs CBETa OT yrja NaJcHUsS U
yria IpejoMIIEHUs OT yIJla MaJeHus): IJIaHUpOBaTh MCCIEJOBAHHUE, CAMOCTOATEIBHO
coOMpaTh YCTaHOBKY, (HMKCHpPOBAaTh pe3ylbTaTbl IMOJIYYEHHOW  3aBHCHMOCTH
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(¢u3NYeCKUX BEIMYUH B BUJAE TaONIUIl U rpaduKOB, IeNaTh BBIBOJBI 10 PE3yIbTaTaM
HCCIIEI0OBAHUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEIUYMH (CpeAHss CKOPOCTb W
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOHOTO IMaJICHUS,
KECTKOCTh NPYKHUHBI, KOXPPUIMEHT TPEHUS CKOJILKEHHS, MeXaHudeckas paboTa u
MOIIHOCTh, YacTOTa W TMEpHoj KojeOaHWii MaTeMaTHYeCKOTO W MPYKUHHOTO
MasiTHUKOB, OITHYECKass Cuja coOuparomel JHMH3bI, paJWOAKTUBHBIA  (OH):
TUTAHUPOBATh M3MEPEHHUs, COOMpaATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHSTH
W3MEPEHUs, CIenys NPeyIOKEHHOW MHCTPYKIHMH, BBIUYUCIATH 3HAUCHHE BEIMYUHBI U
aHATM3UPOBATh TOJyYCHHBIE pE3yJAbTaThl C YYETOM 3aJaHHON IOTPEITHOCTH
U3MEPEHUN;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH Mmpu paboTe ¢ JabOpaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE TPU3HAKM HM3YYEHHBIX (U3NYECKUX MOJENEH: MaTepuabHas
TOYKa, abCOJIOTHO TBEPAOE TEJO, TOYCHYHBIM WMCTOYHHUK CBETA, JIyd, TOHKAas JIMH3A,
IJIaHeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIeNIb @aTOMHOTO S/Ipa;

XapaKTepu30BaTh MPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOWCTB C OMOPOH HA WX OMHCaHUs (B TOM YHCIIE: CITUJAOMETP, TATINKU TTOJIOKEHHUS,
pacCTOSIHHS M YCKOPEHHSI, paKeTa, 3X0JIO0T, OUKH, TIEPUCKOII, (OTOAIapaT, ONTHYECKHE
CBETOBO/JIbI, CIEKTPOCKOMN, J03UMETp, KaMepa BuiIbCOHA), HCIOJB3YS 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;
UCIOJIb30BAaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
WU3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTUYECKUX IPOLIECCOB MPU PEUIEHUH y4eOHO--
MIPAKTUYECKUX 3aJay, ONTUYECKHE CXEMBbI Il MOCTPOEHUS M300pakK€HUM B IJIOCKOM
3epKajie ¥ coouparomeil TuHse;

MPUBOJUTH TPUMEPH (HAXOAUTh WHMOpPMAIMIO O TIpUMEpax) MPAKTHYECKOTO
UCIOJb30BAHUSA (PU3MYECKUX 3HAHMM B IIOBCEAHEBHOM XKHU3HM I obecredyeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHUUECKUMH YCTpOMcTBaMmy,
COXpAaHEHMs 3JI0pOBbsi M COONIONEHHS HOPM HKOJIOTUYECKOTO IIOBEACHUS B
OKpyXarollel cpene;

OCYLIECTBIIATh MMOMCK HH(popManuu ¢uszndeckoro coaepxkanus B HHTepHere,
CaMOCTOATEJIBHO (OPMYJIUPYST IOMCKOBBIM 3ampoc, HAXOJUTh IyTH OIpeaeSICHHs
JOCTOBEPHOCTH TOJy4Ye€HHOH HH(pOpMAlMM Ha OCHOBE HMEIOUIMXCA 3HAaHUM H
JIOTIOJTHUTEIbHBIX UCTOUHUKOB,;

UCIOJIb30BATh IIPH BBHINOJHEHUN Y4EOHBIX 3alaHUN HayYHO--NOMYJISPHYIO JIUTEPATypy
(GU3MYEeCKOro COAEp)KaHUs, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu HHTepHer,
BIAJIeTh NPUEMAaMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHMs HH(GOpMALUM U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUChMEHHbIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpPMAIIH
U3 HECKOJIbKMX HMCTOYHUKOB (PU3UYECKOTO COAEp)KaHUs, MyOIMYHO MPe/CTaBIATh
pe3yabTaThl MPOEKTHOM MIIM MCCIIEA0BATENLCKON AeSITEIbHOCTH, NP 3TOM I'PaMOTHO
UCIOJb30BaTh M3YYEHHbIM MOHATUHHBIA ammapar H3ydyaemoro paszaena (pusuku u
COINPOBOKJAaTh BBICTYIUIEHHE Ipe3eHTalueld ¢ yu€ToM OCOOEHHOCTEeH ayIuTOpHH
CBEPCTHHKOB.
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CUCTEMA OHLEHKHM JOCTU/XEHUSA INIVIAHUPYEMBIX PE3VJIBTATOB IIO
OU3UKE OCBOEHMUSA NTPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA.

JUTUTenbHOCTh  KOHTPOJBHOM paboThl, SBISIONICHCS (GOpPMON MHCbMEHHON NPOBEPKU
pe3ynbTaToB O0Y4EeHHsI C LEJIbI0 OLIGHKHM YpPOBHS JIOCTH)KEHUS NPEIMETHBIX U (WJIH)
METalpeIMETHBIX PE3yJIbTaTOB, COCTABISET OT OJTHOTO JI0 JIBYX YPOKOB (He 6osee ueM 45 MUHYT
KaKJIbIN ).

JIMMTEeNbHOCTh TPAKTUYECKOM paboThl, SBISIIONICHCS (QOpMOM OpraHu3anud  y4eOHOTO
IpolLecca, HalpaBJICHHON Ha BbIPaOOTKY Yy oOOydaroluxcs MPaKTUYECKUX YMEHHUH, BKIIIOYas
nabopaTopHble, MHTEPAKTHBHBIE U HHbIE pabOThl W He SBIAMOLIEHCS (QOpPMONH KOHTPOJS,
COCTaBJISI€T OJIUH YPOK (He Oosiee yeMm 45 MUHYT).

[Ipu 3TOM 00BEM YyueOHOTO BpEMEHHU, 3aTPAuUBAEMOI0 Ha IIPOBEJAEHHUE OLIEHOYHBIX MPOIIENY,
He noJpkeH npesblmath 10% oT Bcero o0bema ydyeOHOTO BPEMEHH, OTBOJMMOTO Ha H3y4YEHHE
JAHHOTO Y4eOHOro MpeMeTa B IaHHOM KJlacce B TEKYILEM y4eOHOM Trofy.

CucreMa OIleHKH BKJIFOUAET MPOLEAYPhl BHYTPEHHEH M BHEUITHEH OIICHKH.
BHyTpeHHsIS OlleHKA BKIIFOYAET:

» CTapTOBYIO AMAarHOCTHKY;

» TEKYIYIO H TEMaTHYECKYIO OIICHKY;

» WTOTOBYIO OIICHKY;

» TPOMEXKYTOUHYIO aTTECTAIHIO;

» BHYTPHUIIKOJHHBI MOHHUTOPUHT 00pa30BaTEIbHBIX JOCTHKCHUN 00yJIatONTIXCSI.
BHenHsgs olleHKA BKIIIOYACT:

» HE3aBHCHMYIO OIICHKY KauecTBa IMOATOTOBKH 0OYYaIOIIIXCS;

» WTOTOBYIO aTTECTAIIHIO.

Bua paéorsl 7 KjIacce 8 ki1ace 9 kJaacce
[IpakTuueckas padota 3 3 3
KontponbHas padoTa 12 27 12

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

B (QenepanbHbIX W perMoHaANBHBIX MPOLEAYpax OICHKHM KadecTBa 00Opa3oBaHUA
UCIOJIb3YeTCsl TepedyeHb (KoIu(pUKaTop) MpoBEpsSeMBbIX TpeOOBaHUI K MeTampeaMeTHBIM
pe3ylnbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelibHOM MporpaMmbl OCHOBHOTO  OOILEro

o0OpaszoBaHwUsI.
[lepeuens (konupuKaTop) NpOBEPsEMBIX
TpeOOBaHUI K METaNpeAMETHBIM Pe3yJbTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTesIbHON MPOrpaMMbl OCHOBHOI'O O0IIIEro 00pa3oBaHMs
Kon [IpoBepsiemMble TpeGOBaHUS K METAIIPEMETHBIM Pe3yJIbTaTaM OCBOEHUS

MIPOBEPSIEMOTO |  OCHOBHOM 00pa3oBaTenbHOU MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHUs
TpeOoBaHUs

1 Ilo3nasamenvuvie YY/1
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1.1

Basoevie nocuueckue oeticmeus

1.1.1

BBISBIATE U XapaKTepU30BaTh CYLIECTBEHHBIEC TPU3HAKA OOBEKTOB (SIBIICHUIT)

1.1.2

YcranaBiaMBaTh CYLIECTBEHHBIM MNpH3HAK KiIacCU(pHUKAIMKM, OCHOBAHHS IS
0000111eHUs U CPaBHEHUS, KPUTEPUH IIPOBOIUMOTO aHAIM3a

C yueToM npeioKeHHOH 3a7ayyl BBISIBJIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS
B paCCManI/IBaGMI)IX q)aKTaX, JAHHBIX 1 Ha6JIIOIL€HI/I$IX;

HpeIUIaFaTI) KpI/ITepI/II/I JJI1 BBIAABIICHUSA 3aKOHOM€pHOCTeI>'I nu HpOTHBOpG‘-IHfI;
BBISABJIIATH [[e(l)I/IIII/IT I/IH(bOpMaIII/II/I, JaHHBbIX, HCO6XOI[I/IMI>IX JUIA pemeHI/m
IMOCTAaBJICHHON 3a1aun

Briasnare MNPUYUHHO-CJICACTBCHHLIC CBA3W IIPU H3YUCHHUUN SIBJIEHUA WU
MPOIIECCOB

Jlenate BBIBOJBI C  HCIOJIb30BAaHHWEM JEAYKTHBHBIX M  HMHJIYKTUBHBIX
YMO3aK/IIUYEeHUH, YMO3aKIOYEHUH MO aHAJIOTUH, (GOPMYIUPOBATH THIIOTE3BI O
B3aUMOCBS35X

CaMocTosATenbHO BBIOMpPATh CMOCOO pelieHus y4eOHOM 3amaun (CcpaBHUBATh
HECKOJIbKO BapUaHTOB peIlIeHUs, 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
9KCIIEPUMEHT, HEOOJIBIIIOE WCCIICJOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH
00BbeKTa U3ydeHUS, IPUINHHO-CIICICTBEHHBIX CBSA3EH U 3aBUCUMOCTEH 0OBEKTOB
MEXIy cO00it

1.2.2

O1neHnBaTh HA TPUMEHUMOCTh U TOCTOBEPHOCTh HH(OPMAIIHIO, TIOJYICHHYIO B
X0/JIe UCCIIeI0BaHUs (IKCIIEPUMEHTA)

1.2.3

CamoctosarensHo (GopMyaHMpoBaTh OOOOIIEHHS M BBIBOJABI [0 pe3yiabTaTam
IPOBEJICHHOIO HAOIIOICHHUS, OTbITA, HCCIEAOBAHUSA, BIAJETh UHCTPYMEHTAMHU
OIICHKH JIOCTOBEPHOCTH MOJYYEHHBIX BBIBOJOB U 0000IIEHNI

1.2.4

[IporHo3upoBaTh BO3MOXKHOE JajbHEIIee pa3BUTHE MPOIIECCOB, COOBITHI U UX
NOCIEACTBUSL B  AHAJIOTMYHBIX MJIM CXOJHBIX CHUTYallUsX, BbIJABUIaTh
IPEIO0JIOKEeHNs 00 UX Pa3BUTHHU B HOBBIX YCIIOBUSX U KOHTEKCTaX

1.2.5

Hcnonb30BaTh BOMPOCH KaK HCCIEA0BATEIBCKUI HHCTPYMEHT MTO3HAHMUS;
(dbopMynupoBaTh BOMPOCHI, (PUKCHPYIOMIHE pa3pblB MEXKAY pealbHbIM U
KeJnaTreabHbIM COCTOSTHHEM CUTYaIluH, 00BeKTa, CaMOCTOSITENILHO
yCTaHaBIUBATh UCKOMOE U JIaHHOE;

(hopMHpOBaTh TUIIOTE3y 00 MCTUHHOCTU COOCTBEHHBIX CYKICHHM U CYXKICHHIA
JPYTUX, aprYMEHTHPOBATh CBOIO MO3UIIMIO, MHEHUE

1.3

Paboma c unghopmayueri

1.3.1

HpI/IMeHHTL pa3jiniHbIC METOJbI, MHCTPYMCHTHI U 3aIlpOChl IIPU IOUCKE U
0T60pe I/IH(I)OpMaI_II/II/I WKW NAaHHBIX U3 UCTOYHUKOB C YUCTOM npemm)}ceHHoﬁ
y‘IC6HOfI 3ala4y U 3aIaHHbIX KPUTCPUCB

1.3.2

BeiOupare, aHamu3upoBaTh, CHUCTEMATU3UPOBaTb M MHTEPIPETUPOBATDH
MHGOPMAIIMIO PA3IMYHBIX BUAOB U (OPM IpeACTaBICHUS;
HaXOJIUTh CXOJHBIE apTyMEHTHI (MOATBEP)KIAIOIINE UM OTPOBEPrarolIie OIHY

26




U TY )K€ UJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX

1.3.3

CamocTosiTeTbHO ~ BBIOMpATh  ONTHMAJbHYIO  (OpMYy  MpEICTaBICHHS
nHGOpMAIMKA U WIUTIOCTPUPOBATH pEIIacMble 3a7ayll HECIOKHBIMU CXEMaMH,
JIrarpaMMamu, HHOM rpadukoi 1 uX KOMOWHAIMSIMU

1.3.4

OueHuBaTh HAJASKHOCTh HH(OpPMALMKM 1O KPUTEPUSM, MPEUIOKEHHBIM
He1arornyeckiuM pabOTHUKOM W C(HOPMYITHPOBAHHBIM CAMOCTOSTEIIEHO

1.3.5

D¢ hexTHBHO 3aMIOMUHATH M CUCTEMATH3UPOBATh HHPOPMALIUIO

Kommynuxamuenwvie YY/{

2.1

Obuwenue

2.1.1

Boipaxkats cebs (CBOIO TOUKY 3p€HHs1) B YCTHBIX U MUCbMEHHBIX TEKCTaX

2.1.2

B xone numanora u (MiaM) JOUCKYCCHMM 3a7aBaTh BOIPOCHI IO  CYILECTBY
o0OcyxJaeMoi TeMbl M BBICKa3bIBaTh WJIEW, HAllEJICHHbIE HA PELIEHHE 33Ja4d U
nojjep>kaHue O1arokKenaTeaIbHOCTH OOLICHHUS;
COTOCTABJISATh CBOM CYXKJEHHS C CYKIEHHUSMHU JPYrUX Y4aCTHHUKOB IHAaJora,
0OHapyXMBaTh pa3In4yKie U CXOACTBO MO3UINH

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

CaMOCTOATECIBHO BI)I6I/IpaTI) q)OpMaT BBICTYIVICHUSA C YYETOM 3a4a4 NPE3CHTAllN
M 0COOEHHOCTEN AyJUTOPHHU W B COOTBECTCTBHHU C HHUM COCTaBJIATH YCTHBIC U
MMCbMEHHBIE TEKCThI C UCIOJIB30BAHUEM MILTIOCTPATUBHBIX MaTEpHUaJIOB

Bocrpunumare u  (GopMynupoBaTh  CyXKIEHHS, BbIpaXaTb HMOLUU B
COOTBETCTBUU C LIETSIMHU U YCTIOBUSMU OOIICHHUS,

pacrmo3HaBaTh HeBepOalbHbIE CpencTBa OOIIEHHS, NOHMMAaTh 3HA4YCHHE
COLIMANIbHBIX 3HAKOB, 3HAaTh W PAaclO3HaBaTh MPEINOCHUIKA KOH(MIMKTHBIX
CUTYaIlui ¥ cMsr4aTh KOH(DIUKTHI, BECTH IEPETOBOPHI;

NOHMMATh HaMEpPEHUsl [APYIHX, MPOSBIATh YBAKUTEIbHOE OTHOILIEHHE K
co0eceTHUKY U B KOPPEKTHOU Gopme GopMyIHpoBaTh CBOU BO3PAKEHUS
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Cosmecmnasn 0esmenbHoCcmb

2.2.1

[ToHnMaTe W WCMONB30BATh NPEHMYIIECTBA KOMAHAHOW W WHAMBHUIYAIBHOW
paboThl IPU PEIICHUH KOHKPETHOH mpo0ieMbl, 000CHOBBIBaTh HEOOXOUMOCTD
INPUMEHEHHS TPYIIOBBIX (OPM B3aHMOJICHCTBUS MPH PEIICHUU MOCTABICHHON
3a1a4u;

NPUHUMATh IIeJIb COBMECTHOM AEATENBHOCTH, KOJUIEKTHBHO CTPOUTH JACHCTBHUS
0 ee JOCTHKCHHUIO: PACIPENeNIATh POJIH, TOTOBAPUBATHCS, OOCYKIaTh MpOLece
¥ pe3yJIbTaT COBMECTHON paboTHI;

yMeThb 0000maTh MHEHHS HECKOJBKHX YEJIOBEK, IPOSBIATE TOTOBHOCTH
PYKOBOJIUTb, BHITOJIHATH MOPYYCHHS], IO TUUHATHCS;

IUITaHUPOBATh OPIraHU3AIMI0 COBMECTHOW pabOTHI, ONPEAEISITh CBOIO POJb (C
y4eTOM MNPENOYTEHUH U BO3MOXKHOCTEH BCEX YYAaCTHMKOB B3aMMOJICHCTBHSA),
pacmpenensaTh 3aJjauyd MEX]y WIEHaMH KOMaH[pbl, y4acTBOBaTb B TPYIIOBBIX
¢dopmax paboTsl (00CyXIeHNs, 0OMEH MHEHHH, "MO3TrOBBIE IITYPMbI" U HUHBIE);
BBIMOJIHATh CBOIO 4acTb pPabOThl, JOCTUraTh KayeCTBEHHOIO pe3yjbTara I0
CBOEMY HAIpPaBJICHUIO U KOOPAMHUPOBATH CBOM JIEHCTBHS C APYIrMMH YIEHAMH
KOMaH/Ibl;

OLICHMBATh KayeCTBO CBOEro BKJIAZAa B OOMMHA MNPOAYKT IO KPUTEPHSIM,
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CaMOCTOSATENIbHO  C(OPMYIMPOBAHHBIM  YYaCTHHUKAMH  B3aWMOJICHCTBHS;
CPaBHUBATh PE3YyJIbTaThl C UCXOJHOM 3a1a4eil U BKJIAJ KaKJIOI'0 YiIeHa KOMaH /bl
B JIOCTIDKEHHE PE3YJbTaTOB, pa3leisaTh cepy OTBETCTBEHHOCTH U TPOSBIATH
TOTOBHOCTH K IPEIOCTABJICHUIO OTYETA IIepe IPYIIION

3 Pezynamuenvie YY/[
3.1 Camoopeanuzayus
3.1.1 BbISBIATE TIp0OIEMBI TS pEICHHS B )KM3HEHHBIX U YIEOHBIX CUTYAIHIX;
CaMOCTOSITEJIBHO COCTaBJIATh AJITOPUTM pEIICHUs 3ajadd (WM €ro 4Yactb),
BBIOMPATH CHIOCO0 pemeHns yueOHOH 3a1aull C y9eTOM UMEIOLINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh MpeiJlaraéMble BapUaHThI
peleHni
3.1.2 OpueHTHpOBaThCSl B Pa3IMUHBIX ~ IOJAXOJaX  MPUHATUS  pelIeHui
(MHAMBHUlyalbHOE, NPHUHITHE pELIEHUS B TIpYyNNe, NPUHITHE pelIeHui
TPyNIon);
COCTaBIIATh IUIAH JEMCTBUI (IJIaH peajn3allid HaMEYEHHOTO alropuTMma
pelIeHust), KOPPEKTUPOBATh MPEUIOKEHHBIN alrOPUTM C y4ETOM IOJIy4eHUs
HOBBIX 3HAHUH 00 HM3y4aeMoM OOBEKTE;
JIenaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE
3.2 Camokonmpons
3.2.1 Brnagets criocobamu caMOKOHTPOJIS, CAMOMOTHUBALIUU U pedIeKcuu
322 BHOCHTE KOPpPEKTHBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB,
W3MEHMBILUXCS] CUTYyallui, YCTAHOBJIEHHBIX OINOO0K, BOSHUKIINX TPYTHOCTEH
3.2.3 JlaBaTh aJIcKBaTHYIO OLIEHKY CUTYallUM U MIpeyIarath MjiaH €€ U3MEHEHHUS;
YUUTBHIBaTh KOHTEKCT W MpPEABHUJIETh TPYAHOCTH, KOTOpPbIE€ MOTYT BO3HUKHYTb
MpU pelIeHnH Yy4yeOHOW 3ajaud, aJanTUpOBaTh pEIIeHHEe K MEHSIOIIUMCS
00CTOSITENECTBAM;
OOBSACHATH MPUYMHBI JOCTHKEHUS (HEAOCTHXKEHHUS1) PE3yabTAaTOB JAESTEIbHOCTH,
JaBaTh OLIGHKY NPUOOPETEHHOMY OTBITY, YMEThb HaxXOIUTh MO3UTHBHOE B
IPOU3OIIEIIIeH CUTyaluu;
OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LEJIU U YCIOBUIM
33 OmoyuonanbHvlll UHMeNNeKm
3.3.1 Paznuuath, Ha3pBaTh W YNPaBISATh COOCTBEHHBIMH AIMOLMSMU M SMOIMIMHU
APYIuX;
BBISIBJISITh M aHATM3UPOBATH IPUYUHBI YMOLIUI;
CTaBUTh ceOS Ha MECTO JPYroro 4eloBeKa, MOHWMAaTh MOTHBBI U HaMEpPEHUS
ApYroro,
peryanpoBaTh coco0 BeIpaXKEHHs SMOLUI
34 Ipunsamue cebs u opyaux
34.1 OCO3HaHHO OTHOCHUTBHCS K APYrOMY YEJIOBEKY, €T0 MHEHHUIO; IPU3HABaTh CBOE

paBo Ha OMIMOKY U TaKoe K€ MpaBO JPYroro; MpUHUMATh ce0s U JIPYTUX, He
ocyXxnasi;

OTKPBITOCTh ce0e U APYTuM;

0CO3HABaTh HEBO3MOKHOCTh KOHTPOJHUPOBATH BCE BOKPYT

28




B denepanbHbIX ¥ pernoHaNbHBIX MPOIIEIypaxX OICHKU KauecTBa 00pa30BaHMUs HCIIOJIB3YETCS

nepeveHp (KoaupHuKaTop) pacupeaeseHHbIX M0 KaccaM MPOBEPseMbIX TpeOOBaHU K

pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHO MPOrpaMMbl OCHOBHOTO OOIIIEro

00pa30BaHuUs U 3JIEMEHTOB COJEPKAHUS 10 (HU3HKE.

[IpoBepsieMble npeaMETHBIE PE3YIbTAaThl OCBOCHUS
OCHOBHO# 00pa30oBaTeIbHON POTPaMMBbl OCHOBHOTO OOIIETO
obOpazoBanusi (7 kiacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeNbHON MTPOrpaMMbl OCHOBHOTO 00I111ero 00pa3oBaHus

1.1

MICITOJIb30BATb N3YYCHHBIC TOHATHUA

1.2

[pa3auyaTh SBJICHUS IO OMHCAHWUIO UX XapaKTEPHBIX CBOWMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (DU3HYECKOE SBICHUE

1.3

[pacrio3HaBaTh  MPOSBIEHUE U3YYEHHBIX  (PU3UYECKHX  SBICHUH B
OKpYKaIoIlleM MHpE, B TOM 4ucie (u3nuecKue SBJICHHUS B MPUPOJE, MPH
PTOM TEpEeBOAUTh MPAKTHYECKYI0 3aJadyy B y4eOHYIO, BBLIETIATH
CYIIECTBEHHbIE CBOICTBA (ITPU3HAKN) PU3NYECKUX SBJICHUI

1.4

OTIMCHIBATh M3YyYEHHBIE CBOWCTBA Tel U (DU3WUYECKUE SIBJICHUS, UCIOJIB3YS
(u3nueckue  BENWYMHBI, TMpPU  OMNHMCAHWU MPaBWIBHO  TPAKTOBATh
(bu3MUeCKUil CMBICI KUCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS U €IUHUIIb]
(bu3MUeCKUX BEJIMYUH, HAXOAUTh (OPMYINbI, CBSA3BIBAIOIINE JaHHYIO
(u3MYeCKyl0 BENUYMHY C JPYTMMHM BEJIMYMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIUUNH

1.5

XapPaKTCPHU30BaATH CBOMCTBaA TECII, (bI/I3I/I‘IeCKI/Ie ABJICHUA MW IIPOLECCHI,
M CIIOJIb3YA HN3YUYCHHBIC 3aKOHBI, IIpH 3TOM JaBaTb CJIOBECHYHO
(bOpMy.]'IPIpOBKy 3aKOHAa M 3aIlMChbIBaTh €ro MaTCMaTH4CCKOC BBIPAXKCHUEC

1.6

00BSACHATH (PU3HUECKUE SABIICHUS, IIPOIIECCH] U CBOWMCTBA TEJ, B TOM YHCIIE U]
B KOHTEKCTE CUTYyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIISTH
IPUYHUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH 00BbsACHEHHE U3 1 - 2 JTOrH4ecKux
mraroB ¢ omopoid Ha 1 - 2 W3y4eHHBIX CBOWMCTBAa (PM3MUECKUX SBIICHUH,
(bu3MUeCKUX 3aKOHA MM 3aKOHOMEPHOCTHU

1.7

pelaTh pacdyeTHble 3aJadyd B | - 2 NEHCTBHA, MCIONB3YS 3aKOHBI U
(opMyInbl, CBs3bIBalOLIME (PU3NYECKHE BEIMYMHBI: HAa OCHOBE aHaJIM3a)
[YCIIOBHSI 3aJ]auyl 3allUChIBATh KPAaTKOE YCIIOBHUE, MOJCTABIATh (U3NUECKUE
BEIMYMHBI B (OPMYJbl M MPOBOJAUTH PACUEThl, HAXOIUTh CIPABOYHBIC
NTaHHbIe, HEOOXOUMBbIE /sl PEIIeHUs 3a/a4, OLIEHUBATh PEATUCTUYHOCTD
0Jy4eHHOM (pr3HYecKON BeTMUHMHBI

1.8

[pacrio3HaBaTh IMPOOJEMBI, KOTOpblE MOXHO pPELIUTh IPU HMOMOIIU
(bU3NYECKUX METOJIOB, B ONIMCAHUM MCCIIEOBAHUS BBIICIATH IIPOBEPSIEMOE
penoiokeHue (THIoTe3y), pa3indaTth U MHTEPIPETUPOBATh MOTYUEHHBIN
[pe3yabTaT, HAaXOAWTh OIIMOKM B XOJE€ OMNbITA, JeNaTh BBIBOJBI IO €ro
€3yJabTaTaM

1.9

IIPOBOAWUTL  OIILITBI  I1O Ha6J'IIOIICHI/IIO (I)I/ISI/I‘-IGCKI/IX SBICHUN U
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(bU3NYEeCKUX CBOWCTB TeI: (POPMYIHPOBATH MPOBEPSIEMbIE TPEATIOIOKEHUS,
COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 00OpYIOBaHUS, 3alUCHIBATH XOJ
OTbITa U JOPMYIUPOBATH BBHIBOIBI

1.10

BHITIOHATE TPSMBIE HW3MEPEHUS C HCIOJIb30BAaHMEM aHAJIOTOBBIX U
MUQPPOBBIX NPUOOPOB, 3alMCHIBATH TIOKa3aHUs MPHOOPOB C y4ETOM
3aJaHHOU a0COJIIOTHOM MOTPENTHOCTH W3MEPEHUH

1.11

MIPOBOJIUTH MCCIIEJOBAHNE 3aBUCUMOCTH OIHOHN (PH3UYECKOH BETMYMHBI OT|
IDYTOM €  WCHOJB30BAHMEM IMPSMBIX HW3MEPEHHM, Yy4aCTBOBAThH B
[UIAHUPOBAaHUM  y4eOHOrO  MCCIIEJOBAaHUs, coOUpaTb YCTaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeays MpeUIOKEHHOMY IUIaHy, (HUKCHpPOBAThH
[pe3yNbTaThl TMOJIYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEJIIMYMH B BHJE
[pPEII0OKEHHBIX Talnull U rpaduKoB, JeNaTh BBIBOJBI IO pe3yabTaTam
MICCIIEI0OBAaHUs

1.12

[POBOJUTH KOCBEHHbIE H3MEpEHUs (PU3MUECKUX BEJIMYUH, CIenys
[PEII0KEHHOM WHCTPYKIMM: TPU BBINOJHEHUN W3MEPEHUN cobupaTh
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 YCTPOMWCTB,
XapaKTepU30BaTh MPUHIUIBI  JACHCTBUS  W3YYEHHBIX HOpUOOPOB M
TCXHUYCCKUX YCTpOﬁCTB C NMOMOIIBIO HX OIMKMCAaHHWA, HUCIIOJIB3yd 3HAHHA O
CBOMCTBAaX (DM3UYECKUX SIBICHUN M HEOOXOIUMBbIC (PU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

MPUBOIUTL  TpUMEpbl  (HaXoauTh  WH(OpMAIMIO O  MpuUMepax)
[MPAKTUYECKOTO HCIOIb30BaHUSl (U3NYECKUX 3HAHWH B TOBCEIHEBHOM
PKU3HU U1 oOecrieueHnss 0e30MmacHOCTH Mpu oOpalieHuu ¢ mpubopaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHECHUS 370POBbS U COOIFOICHUS HOPM
PKOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIICH cpeie

1.16

OCYIIECTBJISATh OTOOP HMCTOYHUKOB HHPOpManuu B ceTH HHTEepHET B
COOTBETCTBUHU C 3aJJaHHBIM MOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOLIUXCS
BHAHUM W TMyTeM CpPaBHEHHUS Pa3JIMYHbIX MCTOYHMKOB  BBIICIATH
nHQOopMaIi, KOTOpas SBJSETCS NPOTUBOPEYMBON WM MOXKET OBITH
HEI0CTOBEPHOU

1.17

MCIIOJIb30BATh MPH BBHIMOJIHEHUHM YY€OHBIX 3a/laHUN HAyYHO-TOMYISPHYIO
muTepatypy (pU3M4ecKoro coaep:kaHus, CIPaBOYHbIE MATEPUAIIBI, PECYPCHI
cetu VHTepHeT, BiageTh NpUEMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpazoBanus HH(OPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHUCbMEHHbIE M YCTHbIE COOOIIECHUS HA|
OCHOBE 2 - 3 UCTOYHUKOB MHPOPMALUHN (PU3UYECKOTO COJEP’KaHHs, B TOM
qrcie MyOIMYHO JieslaTh KpaTKUe COOOIIEHUS O Pe3ylibTaTaX MPOEKTOB UIIH
y4€OHBIX MCCIIEJOBAHUMN, MPU 3TOM T'PaMOTHO HCIIOJIB30BaTh M3YyYEHHBIH
NOHATUIHBIN anmapar Kypca (U3MKH, CONPOBOXAATh BBICTYIJICHHUE
[IpE3CHTalUEH

1.19

[P BbIIIOJIHCHUU y‘Ie6HBIX IMPOCKTOB U HCCIeI0BaHUI pacnpeacisiTh
0053aHHOCTH B rpymme€ B COOTBETCTBHU C IIOCTABJICHHBIMU 3aJladyaMu,

CJIICAWTH 3a BbINIOJHCHUCM IIJIaHA ﬂCﬁCTBHﬁ, aJICKBATHO OICHHUBATH|
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COOCTBEHHBIM BKJIaJ B JACATCIIbHOCTD TPYIIIIEI, BBICTPAanBaTh,

KOMMYHHUKATHBHOC B3aHMOH€fICTBH€, YYUTBIBAS MHCHUC OKPYIKAIOIINUX

[IpoBepsieMble 3eMeHTHI cofepxanus (7 Kiacc)

Kon Kon [IpoBepsieMble 3IIEMEHTHI COIEpKaHUS
pazjena | aJieMeHTa
1 DOU3UKA U EE POJIb B IIOBHAHNUUM OKPYJKAIOILEI'O MUPA
1.1  |®usuka - Hayka o npupoze. SBinenus npupoiabl. Ousndeckue sBICHUSA:
MEXaHWYEeCKHEe, TEeIJIOBbIE, OJJIEKTPUUECKHE, MarHUTHBIC, CBETOBBIC,
3BYKOBBIC
1.2 |Dusuueckue BenmuunHbl. 3Mepenne Gusndeckux BeauunH. OU3HUECKUe
npuoopsl. [lorpeniHocts n3mMepennii. MexxiyHapoHasi cucTeMa eMHHIL
1.3 EcrecTBeHHO-HAy4YHBIH METOJ] TIO3HAHUA: HAOIIOJEHUE, TOCTAaHOBKA
Hay4qHOTO BOIIPOCA, BBIJIBIDKEHHE THIIOTE3, DKCIEPUMEHT IO TMPOBEPKE
TUIO0TE3, 00BICHEHUE HAOII0JaeMOI0 SABJICHUS
1.4 |Onucanve GU3HYECKUX SIBICHUI C TOMOIIBIO MOJIETICH
1.5  [[Ipaktuueckue paboOTHI:
3MepeHune paccTOsHMI.
3mepenue o0beMa KUIKOCTH U TBEPIOTO Tea.
OrnpeneneHne pa3MepoB MAJIbIX TEJ.
3mepeHue TemriepaTypbl MPU TOMOIIH >KHAKOCTHOTO TEpMOMETpa U
aTYMKa TEMIIEPATyPhI
2 [TEPBOHAUYAJIBHBIE CBEJIEHU O CTPOEHNU BEILIECTBA
2.1 CTpoeHue BeIIEeCTBA: aTOMbl M MOJIEKYNbI, HX pa3Mepbl. OMbITHI,
TOKa3bIBAIONTNE JUCKPETHOE CTPOCHHE BEIIECTBA
2.2 |[Ismwkenue yactull BemecTBa. CBS3b CKOPOCTH JBMIKCHHS YaCTHI[ C
TeMriepaTypoil. bpoyHoBckoe nBmwkenue, mubdy3us
2.3 B3anmoaelicTBre 4YacTUIl BEMIECTBA: NPUTSHKEHUE U OTTAJIKUBAHKUE
2.4  |ArperaTHble COCTOSHHS BEINECTBA: CTPOEHHE Ta30B, KHIKOCTEH U
TBEPIBIX (KPUCTALIMYECKUX) Tel. B3auMOCBSI3b MEXIy CBOMCTBaMH|
BEIIECTB B pa3HBIX arperaTHblX COCTOSHUAX M HMX aTOMHOA
MOJIEKYIIIPHBIM CTPOCHUEM
2.5 OCOOCHHOCTH arperaTHhIX COCTOSTHUN BOJIBI
2.6  [[IpakTrueckue pabOTHI:
OneHka JguaMeTpa aToMa METOJOM pSAAoB (C  HCIOJb30BaHHUEM|
dboTorpadmii).
OMBITHI 110 HAOJIIOICHUIO TETUIOBOT'O PACHIMPECHHMS Fa30B.
OnbITH IO OOHAPYKEHUIO IEHCTBUS CHUJI MOJICKYIISIPHOTO MPUTSKEHHS
3 JIBIDKEHUE U B3AUMOJIEMICTBUE TEJI

3.1 Mexanuueckoe ABMkKeHUue. PABHOMEpHOE U HEpaBHOMEPHOE JIBMXKEHHUE

3.2 |Cxopocth. CpemHsisi CKOPOCTh NMPH HEPABHOMEPHOM JIBMXKCHUU. PacueT
MyTH U BPEMEHU JIBUYKCHHUSI

3.3 |SIBnenue uHepuuu. 3aKOH UHEPIUHU. B3auMoaeiCcTBHE TEN KaK MPUYHHA
3MEHEHHUs CKOPOCTH JIBIKEHHM Tesl. Macca Kak Mepa HHEPTHOCTH Tella

3.4  |[lnotHocth BemiectBa. CBsi3b IUIOTHOCTH C KOJHYECTBOM MOJICKYJ B
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eIMHULE 00bEMA BEIIECTBA

3.5

Cuiia Kak XapaKTepUCTHUKa B3aMOICUCTBUS TEI

3.6

Cuna ympyroctu u 3akoH ['yka. HM3mepeHue cuiibl C IOMOILBIO
TMHAMOMETpa

3.7

HBJIGHI/IG TATOTCHUIA M CHJIA TSXKCCTHU. CI/IJIa TSIOKCCTH Ha I[pyrnx
mraneTax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue CKOJIbKEHHS U TpEeHUE MoKos. TpeHue B npupoje
1 TEXHUKE

39

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHOW MpsiMoi. PaBHOeHCTBYOMIAs
CHUJI

3.10

[IpakTrueckue paboOThI

Onpenenenre CKOPOCTH paBHOMEPHOTO JIBH)KEHUS (ILIapHKa B )KUJIKOCTH,
MOJIENTU 3JIEKTPUUECKOT0 aBTOMOOMIIS U TaK Aajiee).

Onpenenenne cpeHel CKOPOCTH CKOJIbKEHHsSI OpycKa WM IIapuKa Mo
HAKJIOHHOH IUIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

OnBITHI, JEMOHCTPUPYIOLME 3aBUCUMOCTb pacTshKeHUs (aedopMarun)
MPYKUHBI OT TIPHUIIOKESHHOM CHITBI.

OnbITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD CHIIbI TPEHUS CKOJILKEHHS OT|
Beca Tesla U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH

3.11

Du3ndecKue SBICHUS B MPUPOJE: MPUMEPHI IBWKEHHUS C Pa3IMYHBIMY
CKOPOCTSMHU B >KMBOM M HEXHUBOW MPUPOJIE, NECUCTBUE CHIIBI TPEHUS B
[PUPOJIE U TEXHUKE

3.12

TexHuyeckne yCTpoCcTBa: TMHAMOMETP, OAIIMITHUKHI

JIABJIEHME TBEPJIbIX TEJI, )KUJIKOCTE 1 TA30B

4.1  |aBnenue TtBepmoro tema. CrnocoObl YMCHBIICHHS | YBEIWYCHUS
TaBICHUS

4.2 |laBnenue rasza. 3aBUCHMOCTD JaBJICHHs ra3a OT 00beMa, TEMIIEPATYPHI

4.3 [lepenaua naBieHHUs TBEPIbIMU TelIaMU, >KUIKOCTAMHU M razaMu. 3aKOH
Ilackans. [ITHeBMaTHUecKkre MalInHb

4.4 3aBUCHMOCTh JABJICHHS JKUJIKOCTH OT TIIyOMHBI. ['HMIapocTaTmyeckuii
napagokc. CooOraroniuecs cocyibl. I napaBiandeckiue MEXaHu3Mbl

45 |Armocdepa 3emsm  u  armocepHoe  AaBieHue.  [IpuuMHb]
CYLIECTBOBaHUS BO3AYyIIHOW oOomouku 3emnu. OmnbiT Toppuueniu.
3aBHCHUMOCTH aTMOC(HEPHOT0 JaBJICHHsSI OT BHICOTHI HAJl YDOBHEM MODSI

4.6  |Usmepenne arMocepHOro AaBicHHs. I[IpuOOpHI IS H3MEpPEHHS
aTMOC(HEpPHOTO JTaBJICHHS

47  |ledicTBHe >KMIKOCTH ¥ Tra3a Ha TOTPY)KEHHOE B HHUX TeJIO.
BriTankuBaromas (apxuMe1oBa) cuia. 3aKoH ApXume/a

4.8 [LiiaBanue ten. Bo3ayxoraBanue

4.9  [[IpakTudeckue pabOTHI:

lccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00beMa MOrpy:KeHHOH
B JKMJIKOCTh YaCcTH Telia.

OnpeneneHre BBITAJIKUBAIOUIEH CHIIBI, JIEMCTBYIOLIEH Ha  Tello,
[OTrPYKEHHOE B KUJIKOCTD.

[IpoBepka HE3aBUCUMOCTM BBITAJKUBAIOIIEH CWIbI, JEHCTBYIOIIEH HAa

TCJIO B X KUIKOCTH, OT MACCHI TCJIA.
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OnpITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIBI,
NeWCTBYIOIIEH HAa TelNo B JKUAKOCTH, OT O0beMa NOTPYKEHHOH B
PKUJKOCTb YacTH TeJIa U OT INIOTHOCTH KUJKOCTH.

KoncTpynpoBanue apeomerpa WIM KOHCTPYMPOBAHUE JIOAKU U
OIPEJCIICHUE €€ IPY30I0IbEMHOCTH

4.10

dusnueckue SBICHUS B MPUPOJE: BIMSHUE aTMOC(EpPHOTo JaBiIeHHUS Ha|
PKUBOI OpraHu3M, IJIaBaHUE PbIO

4.11

TexHuueckrue yCTpPOMCTBA: COOOIIAIOIMIMECS] COCYIbI, YCTPOMNCTBO,
BOJOIIPOBOJA,  TIHAPABIMYECKUN  Ipecc, MaHOMETp, OapoMerp,
BBICOTOMED, OPIIHEBON HACOC, APEOMETP

5 |PABOTA, MOIIIHOCTb, DHEPT U

5.1

Mexanudeckasi pabora

5.2

Mexaanuyeckass MOIITHOCTD

53

[IpocTbie MexaHM3MBI: pblyar, OJOK, HaKJIOHHas IUIOCKOCTb. IIpaBmiio
ABHOBECHSI ppluara

5.4

[IpMeHeHne npaBuiia paBHOBECHS pblyara K 0JI0Ky

5.5

"3onotoe mpaBwio" MexaHUKH. Koap@uimeHT mnosie3HOro AeicTBus
MCXaHU3MOB. HpOCTI)Ie MEXaHU3MbI B 6BITy U TEXHHUKE

5.6

[loTeHmanpHast SHEPTUM TeNa, MOJIHITOr0 HaJ 3emMien

5.7

Kunetnueckast sHeprus

5.8

[lomHast MexaHmueckas OHEPrus. 3aKk0H W3MEHEHHA U COXpaHCHU|
MEXaHUYECKOW SHEPTUH

59

[IpakTrueckune paboTHI:

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

lcciienoBanue ycioBUd paBHOBECHSI pblyara.

M3mepenne KIIJI HakTOHHOM MIIOCKOCTH.

3ydyeHne 3aKk0Ha COXpaHEHHsI MEXaHUYECKON YHEPTUH

5.10

duzndeckue ABJICHUSI B IpUPOJAC: pbldYarv B TCJIC YCIOBCKA

5.11

TexHudeckre ycTpoiCcTBa: phluar, MOJABMKHBIA M HEMOABUKHBIM OJOKH,

HAKJIOHHAA IIJIOCKOCTh, IPOCTHIC MEXaHU3MBEI B 6BITy

HpOBepﬂeMLIe Tpe6OBaHI/IH K pe3yJibTaTaM OCBOCHU OCHOBHOH

00pazoBaTeIbHON MporpamMMsl (8 Kitacc)

Kon

MIPOBEPSEMOTO
pe3ynbrara

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

1.1

M CII0JIb30BaTh INOHATHA

1.2

PA3JINYATh ABJICHUS IO OIMMCAHWUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE
OIILITOB, JCMOHCTPUPYIOIHUX JAHHOC q)HSH‘ICCKOC SIBJICHHUC

1.3

[pacro3HaBaTh  MPOSBIECHUE U3YUYEHHBIX  (PU3UYECKHX  SBICHUH B
OKpY)KaIIlleM MHUpe, B TOM 4ucle (U3HUecKue SBJICHHS B MPUPOJIE, MPH|
PTOM TMEpPEeBOAUTH MPAKTHYECKYI0 3aJady B y4eOHYIO, BBIICIATH
CyIIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PU3NYECKUX SIBICHUI

1.4

ONHNCbBIBATL M3YYCHHBLIC CBOICTBA Te€I U (I)PBPI‘IGCKI/IC SABJICHUS, MCIOJIB3Ys
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(du3nyeckue  BEIMYUHBI, TPU ONUCAHMM NPABUIBHO  TPAKTOBATh
(bU3NYECKUN CMBICT MCIOJB3YEMBIX BEJIWYHMH, OOO3HAYCHHS W EIMHHUIIBI
(U3NYECKUX BEIUYMH, HAXOIUTh (OPMYJBI, CBS3BIBAIOIIKE JAHHYIO
(U3MYEeCKyl0 BEIMYMHY C JAPYIMMH BEIMYMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYNH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKHE SBJICHUS M IPOIIECCHI,
MCIIOJIb3ys  M3YYECHHBIE 3aKOHBbL, NPU O3TOM  J1aBaTh  CJOBECHYIO
(hOpMyITMPOBKY 3aKOHA M 3aIMCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE

1.6

OOBSICHATH (PU3MUECKUE NPOIECCHI M CBOWCTBA TN, B TOM YHWCIE U B
KOHTEKCTE CUTYallM IMPAKTUKO-OPUEHTUPOBAHHOI'O XApPAKTepa: BBIABIATH
[IPUYKMHHO-CJIECTBEHHbIE CBS3H, CTPOUTh 00bsICHEHUE U3 | - 2 JTIOTHYecKuX
[1aroB € MOMOIIBI0 1 - 2 HM3y4eHHBIX CBOMCTBA (PU3MYECKUX SBIICHUH,
(bn3MYeCKUX 3aKOHA MM 3aKOHOMEPHOCTHU

1.7

[peraTh pacyeTHbIE 3amaydl B 2 - 3 JIEHCTBHS, WCIOJB3ysd 3aKOHBI |
(hbopmynbl, CBs3bIBarolMe (U3MYECKHUE BEJIMYMHBI: HA OCHOBE aHaJIN3a
YCIIOBHA 3aJadr 3alHCbIBATbL KPATKOC YCIOBUC, BBIABIIATL HCIOCTATOK]
MAHHBIX  JUIS  pellleHus 3aJadd, BbIOMpaTh 3akOHBI U (HOPMYIIBI,
HEoOXOIMMbIE JJIi €€ pelIeHUs, MPOBOIUTh pacueTbl U CpPaBHUBATH
ITOJTYYCHHOC 3HAYCHHC (1)1/13qu01<0171 BCJIIMYNHBI C U3BECCTHBIMU JAHHBIMHU

1.8

[pacrio3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO pEIIUTh TPH TTOMOIIU
(bM3UYECKUX METOJIOB, HCIIOJIB3Ysl OMHCAHUE WCCICOBAHUS, BBIJICIAThH
MpOBEpsieMOE  TPENATNOJIOKEHUE, OIEHWBATh TMPABWIHHOCTh  MOPSIKA
MPOBEICHUS UCCIICIOBAHUS, JIEaTh BHIBOIbI

1.9

[POBOJUTH OMBITBHI MO HAOMIOAECHHI0O (GU3NYECKUX SBICHUN WM
(hu3MUecKuX CBOMCTB Telsl: POPMYIHPOBAThH MIPOBEPSIEMbIE MPEATION0KEHHUS,
coOupaTh YCTaHOBKY W3 MIPEJIOKEHHOTO 000OPYAOBAaHHUS, OMHMCHIBATH XO]]
oTbITa U (POPMYIIHPOBATH BHIBOIbI

1.10

BBITIOJHATH MPSMbIE U3MEPEHHSI C HCIIOIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB]
U J1aTYMKOB (PU3MUECKUX BEJIMYHMH, CPAaBHHUBATH PE3YyJbTaThl U3MEPEHUH C
lydeToM 3aJaHHON aOCOIOTHON NOTPEITHOCTH

1.11

[POBOAUTH MCCIIEI0BAHUE 3aBUCUMOCTH OJTHOM (PU3MYECKOM BEIMYMHBI OT|
NPYrol ¢ HUCHOJIb30BAaHHWEM  MPSIMBIX  M3MEPEHUN:  IIAaHHUPOBATh
MCcClle/IOBaHNe, cOOHUpaTh YCTAHOBKY M BBINOJHATH H3MEPEHHUS, CIEIys
MpEUIOKEHHOMY  IJIaHy, (UKCHpPOBaThb  pe3yJdbTaThl  IOJYYEHHOM
3aBUCHUMOCTH B BUJE TaOIuUIl U TpaduKOB, JIE/IaTh BBIBOBI IO pe3ylbTaTaM
MCCIICTIOBAHUS

1.12

[MPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘leCKI/IX BCIIMYHH: INIAHUPOBATDH
M3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTaHOBKY, (Q1(S14%1
npez[nox(eHHoﬁ HHCTPYKIHWH, U BEIYUCIIATH 3HAUYCHNC BEJIMYNHbBI

1.13

cOOJIFO/IaTh MpaBHUJia TEXHUKHA OE30MACHOCTH MpU paboTe ¢ J1abopaToOpHBIM
000pyI0OBaHEM

1.14

XapPAKTCPU30BATh IMPUHIUIIBL JIeNCTBUA N3YUCHHBIX HpI/I60pOB u
TCXHUYCCKUX YCTpOﬁCTB C OHOpOfI Ha UX OIIKMCAaHUs, UCIIOJIB3Yys 3HAHHUA O
CBOMCTBaxX (1)H3I/I‘ICCKI/IX SIBIICHUI u H606XO)II/IMLIG (I)I/IBI/ILIGCKI/IC
3aKOHOMCPHOCTH

1.15

[PACTIO3HABATh TPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U  HU3MCPHUTCIILHBIC

HpI/I60pLI 0 CXEMaM M CXCMATUYHLBIM PUCYHKaM, COCTaBJISATb CXCMBbI
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DJICKTPUYICCKHUX HCHCI\/JI C II0CJIC€A0BATCIbHBIM n napauiC/IbHbIM
COCMHEHUEM DJIEMEHTOB, pa3jnyas YCIOBHbIE 00O3HAuUCHHs 3JIEMEHTOB
PIEKTPUYECKUX LETIeH

1.16

PUBOAUTH  NPHUMEPHl  (HAXOMUTh  MHPOPMALUIO O  MPHUMEpax)
[IPAKTUYECKOTO HCIOJIb30BaHUA (PU3UYECKMX 3HAHUM B IIOBCEIHEBHOMU
PKU3HU 11 oOecriedeHus: 0e30MacHOCTH MpH OOpalieHny ¢ MpuOopaMu |
TeXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 370POBBS U COOIIOICHUS HOPM
PKOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIOLIEH cpefie

1.17

OCYILECTBIIATh MOUCK HHpOpMalUU (PU3HMUECKOTO COAECpKAHUS B CETH
llHTepHET, Ha OCHOBE MMCIOUIMXCA 3HAHMM UM IIyT€eM CpPAaBHEHUs
NTOTIOTHUTEIbHBIX UCTOYHHUKOB BBIAEIATh MHPOPMALINIO, KOTOpasi SBISETCS]
[TPOTUBOPEYNBOM MM MOXKET ObITh HEAOCTOBEPHOMN

1.18

MCII0JIb30BAaTh MPU BBINOJHEHUHM Y4YEOHBIX 33JaHUM HAy4HO-IOMYISIPHYIO
muTepaTypy (PU3MYEeCKOro COJEpKaHuUs, CIPABOYHBIC MAaTePHAIIBI, PECYPChI
CCTHU I/IHTepHeT; BJIaAICTH npueMamu KOHCIICKTUPOBAHUA TEKCTa,
rpeobpazoBaHusi HHOOPMAIMHU U3 OJHON 3HAKOBOM CUCTEMBI B IPYT'YIO

1.19

co37aBaTb COOCTBEHHBIE NHCHMEHHbIE U KpaTKWE YCTHbIE COOOLIEHUS,
0000mIas WHPOPMAIMIO W3 HECKOJBKUX HCTOYHUKOB (DU3UIECKOTO
COJIep’KaHHUs, B TOM YHUCIIE TyOJIMYHO MPEACTABIATh PE3YAbTaThl IPOEKTHOM]
WM UCCIIEIOBATENIbCKON NEATENIbHOCTH, IPU 3TOM I'PaMOTHO MCHOJIb30BaTH
M3Y4YCHHBIH TMOHATHMHBIA ammapar Kypca (U3UKH, CONPOBOXKIATh
BBICTYIICHHE NTPE3EHTAIINEN

1.20

[pU BBIIOJIHEHUU Y4YE€OHBIX NPOEKTOB U HCCIEAOBAHUN (DU3HUECKUX|
[POLIECCOB paclpeAesaTh OO0S3aHHOCTH B TpPyHIEe B COOTBETCTBHH C|
[MOCTAaBJICHHBIMH 3aJja4aMi, CIICUTh 3a BBIMOJHEHHEM ILIaHa JEHCTBUIl U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OILIGHUBAaThb COOCTBEHHBIM BKJIAJL B
NesITeNIbHOCTh TPYIIbI, BEICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aUMOJEHCTBUE,

IIPOABJIASA TOTOBHOCTD Pa3pCilaTh KOH(l)J'II/IKTBI

[IpoBepsiemble a11eMeHTHI cofepxkanus (8 Kiacc)

Kon

pasaciia

Kon

JJICMCHTAa

[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 ITOJIOKCHH A MOJ'ICKy.]IHpHO—KHHGTH‘IGCKOﬁ TCOPUU

6.2

Mojenu TBEpIOro, KHAKOTO U Ta3000pa3HOTO COCTOSIHHM BEIECTBA.
Kpucrannnueckue u amopdHble Tena

6.3

OObBsCHEHUE CBOICTB rasos, JKUIKOCTEH H TBEPABIX TCJI HAa OCHOBCE
MOJIOKEHUI MOHCKyHHpHO—KHHCTH‘IGCKOﬁ TCOPHUUN

6.4

CMauynBaHuEe U KalTWJUJISIPHBIC ABJICHUA

6.5

TemnmoBoe PpacClIMPpCHUC U CIKATHC

6.6

TemmnepaTtypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBHXKECHMS]
YACTHI]

6.7

BHYTpeHHHSI OHEpTrUs. CnocoObl M3MEHEHHS BHYTpeHHeﬁ OHCPTUU:

TCIUIONCpCaAada U COBCPIICHUC pa60TBI
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6.8

BI/II[LI TCIUIonepcaavn: TCIIONpPOBOAHOCTb, KOHBCKIUA, U3JTYIYCHUC

6.9 |KomnuecTBO TEIIOTHL. Y A€NbHAS TEIUIOEMKOCTD BEIIECTBA

6.10 [TermooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO Oalanca

6.11 [[InaBneHWe W OTBEpIACBAHHWE KPHUCTAUIMYECKUX BEIIECTB. Y ICIbHAs
TEIUIOTA TUIABJICHUS

6.12 [[TapooOpasoBanne u KoHjaeHcanws. Vcmapenue. Kurenue. VienbHas
TEIUIOTa TapooOpa3oBaHUA. 3aBUCUMOCTH TEMIIEPATYPhl KHIICHHUS OT
aTMOC(EpPHOTO JTABICHHUS

6.13  [BmakHOCTB BO3/yXa

6.14  [Dueprust TommBa. Y ienbHas TEIUIOTA CTOPAHHS

6.15 [[Ipuniumner paboTel TemmoBbix asuratencii KITJ[ TeroBoro aBurares.
TerutoBbIe TBUTATEINN ¥ 3aIlIUTa OKPYXKAIOMICH Cpeibl

6.16 [3akoH coXpaHEHHs M IIPEBPAIIEHHS YHEPTUH B TEIUIOBBIX MPOIIECCAX

6.17  [[Ipaktuueckue pabOTHI:
OnBITH 0 OOHAPYKEHUIO ICHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHHSL.
OnBITHI 10 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WIIM caxapa.
OnBITE IO HAONIOJCHUIO TEINIOBOTO PACHIMPEHUS Ta30B, KUIKOCTCH H
TBEPBIX TEI.
Omnpe/erieHre JaBJICHUS BO3lyXa B Oa/UTOHE IIMPHIIA.
ONBITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTH JIABJICHHS BO3JyXa OT €ro
00BeMa M HarPEeBAHMSI WJTH OXJIAXK ICHUS.
[IpoBepka runmoTe3bl TMHEHHOW 3aBUCUMOCTH JTHHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPHUYECKOU TPYOKE OT TEMITEPaTypHI.
HaOnroseHne W3MEHEHWsT BHYTPEHHEW OJHEPrUU Tela B Pe3yJIbTare
TETUTONepeIadud U paOOThl BHEITHMX CHII.
lccrenoBanue SIBJICHUS TEIUIOOOMEHA IMPH CMENIMBAHWW XOJOIHOH U
rOpstYeil BOJIBI.
OmnpeznereHre  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJOW  IIpH|
TETI00OMEHE C HarpeThIM METALTHYECKUM IUITHHIPOM.
OmnpenereHue yAeTbHOW TEIUIOEMKOCTH BemiecTBa. lcciienoBanue
nporiecca HCIapeHusl.
OmnpeeneHne OTHOCUTEIILHOW BIKHOCTH BO3/TyXa.
OmnpenesneHne yaeIbHOM TEIUIOTHI TUTABJICHHUS JIbJIa

6.18 |Ousuueckue SBIACHHS B MPUPOAE. IMOBEPXHOCTHOE HATSDKCHHE M
KaWUISIPHBIC SIBJICHUS B TPUPOJIC, KPUCTAUIBI B MPHPOJIE, M3ITyYCHHE
CouiHla, 3aMep3aHKHe BOJOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera

6.19 |Texuuueckue YCTPOWCTBA: KAMWUIAPbI, HPUMEPHI HMCIOJIb30BAHMS

KpUCTAaJlJIOB, JKUJIKOCTHBIM TEPMOMETpP, AATYUK TEMIICpATyphbl, TEPMOC,
CUCTCMaA OTOIUICHUA JOMOB, TUTPOMCTPBI, IICUXPOMETP, ITapOBasi Typ6I/IHa,
JABUT'aTCJ]Ib BHYTPCHHETO CI'OPaHUsL

DQJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHM

7.1  [Dnekrpusanms Ten. JIBa poja dIEKTPUIECKHUX 3apsi0B

7.2  |B3aumoJeicTBHE 3apshKEHHBIX Tell. 3akoH KynoHa (3aBHCHMOCTB CHIIBI
B3aMMOJCHCTBUS 3apSHKEHHBIX TEJI OT BEJIMYMHBI 3apsAJ0B U PACCTOSIHUSA
MEX]y TeJIaMH)

7.3 [Dnekrpuueckoe moie. HanpsnpkeHHOCTh AIIeKTpUYeckoro moJst. [puHim,
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CYNEPHO3UIMH IEKTPUUECKUX MT0JIEN (HAa KAUECTBEHHOM YPOBHE)

7.4  |HocuTenu OSICKTPUYECKHX 3apsAA0B. DJICMCHTAPHBIA 3JIEKTPHUYCCKUIL
3apsg. Ctpoenue aroma. [IpoBOAHUKY M TUAIIEKTPUKU

7.5  |3aKOH cOXpaHEHUS DIEKTPUIECKOTO 3apsa

7.6 [DnekTpuueckuii TOK. YCIOBHS CYLIECTBOBAHHUS JICKTPUYECKOTO TOKA.
M cTOYHUKH MTOCTOSTHHOTO TOKA

7.7 |[leWcTBHs DIEKTPHYECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MArHUTHOE).
DJIEKTPUUYECKUM TOK B JKMJIKOCTSIX U Ta3ax

7.8  [Dnexrpuueckas 1enb. Cuiia TOKa. IEKTPHUCCKOE HAPSHKCHHIE

7.9  |ConpoTHBIIeHHE IPOBOHUKA. Y IEIbHOE CONPOTUBIICHNE BEIIECTBA

7.10  [Bakon Oma jijIst y4acTKa [Enu

7.11 [[TocmemoBaTenbHOE U MAPAUICIBHOE COCTUHEHNE MPOBOIHUKOB

7.12  |PaboTa ¥ MOIIHOCTH DJIEKTPUYECKOTO TOKa. 3akoH Jlxoyis-JIenna

7.13  |DnexTpuYecKre HEeNd W MOTPEOUTENH DIIEKTPUYECKONW SHEPTHU B OBITY.
KopoTkoe 3aMblkaHne

7.14  [[TocTtostHHBIE MarHUTHL. B3anMoeliCTBHE MOCTOSHHBIX MATHUTOB

7.15  |MaruutHOE TI0JIe. MarHUTHOE TI0JIe 3eMJIM M €r0 3HAYCHUE TS JKU3HU Ha
3emuie

7.16  |OmeiT DpcTena. MarHuTHOE TIOJIE DIIEKTPUYECKOTO TOKa. IIprMeHeHue
PIEKTPOMArHUTOB B TEXHUKE

7.17  |[leficTBME MarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIh
[MOCTOSIHHOTO ToKa. Mcrosib30BaHME AIIEKTPOJBUTATENEH B TEXHUUYECKHUX|
YCTPOMCTBAaX U HA TPAHCIIOPTE

7.18 |Omeitel @apages. SBieHue >IEKTPOMArHUTHON WHAYKIMH. [IpaBuiio
JleHnna

7.19  [Dnextporeneparop. CnocoObl MMOMYYEHHS DJIEKTPHUCCKOW DHEPIHH.
JJIEKTPOCTAaHIIMU Ha BOSOOHOBIISIEMBIX HCTOYHHKAX SHEPTUH

7.20  |[IpakTudeckue pabOTHI:

OnpiTel 1O HAOMIOACHUIO DIEKTPU3ALMU TN HHAYKIMEH U TpU
CONPUKOCHOBEHUH.

VccnenoBanue JAENUCTBUS AJIEKTPUYECKOTO MO Ha MPOBOJHHUKU M|
TDIIEKTPUKH.

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

3Mepenue U perylimpoBaHie HaMPsHKEHUS.

VccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO Yepe3 Pe3UcCTop, OT
COMPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha pE3UCTOpeE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCHMOCTh ANEKTPUIYECKOTO
COMPOTHBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJX IONEPEYHOro
CEUeHHUs U MaTepuana.

[IpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TpPU  TMOCIEN0BaTeNbHOM|
COEIMHEHUH JIBYX PE3UCTOPOB.

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

Omnpenenenre pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.
OnpeneneHre MOIIHOCTH DIIEKTPUYECKOTO TOKAa, BBIICTISEMOW HA|
pe3ucrope.
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ccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYILErO Yepe3 JaMIIOUKy, OT|
HaIpsHKEHUS HA HEH.

Omnpenenenue KIIJI narpesarensi.

VccnenoBaHue MarHUTHOTO B3aUMOJIEMCTBUS IOCTOSIHHBIX MAarHUTOB.
3yueHre MarHUTHOrO IOJII IOCTOSIHHBIX ~MAarHUTOB IpU  HUX|
00BEAMHEHUN U PA3ACTICHUMU.

ccnenoBanue JEMCTBUS AIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnpIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJEHCTBUS
KaTylIKU C TOKOM M MarHuta OT CWJIbl TOKAa W HallpaBJIEHUsS TOKa B
KaTyILIKE.

3ydyeHue nefcTBUSL MarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.
KoHcTpyrpoBanue u n3ydeHue padoThl 3J1EKTPOABUTaTENs.

3mepenue KII/] anexkTpoaBUraTeabHOM YCTAaHOBKH.

OnpITHl 1O MCCIEAOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOW WHAYKIUU:
MCCIIeIOBAaHUE WM3MEHEHMH 3HAYeHUs M HaIlpaBlIEHUS HHIYKIHUOHHOIO
TOKa

7.21 |®usnveckue sBICHUS B MPUPOJIC: IIEKTPUUICCKUE SBJICHHS B aTMOchepe,
DIICKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE TMoOJie 3eMJH, Ipeid
[OJTFOCOB, POJIb MAarHUTHOTO IOJSI JUISL JKM3HH Ha 3emile, MOJISPHOE
CHSIHUC

7.22 |TexHuueckwe yCTPOWCTBA: 9JEKTPOCKOM, aMIEPMETP, BOJBTMETP,

peoCTaT, CYETYHK DIIEKTPUYECKOW DHEPIHH, JJIEKTPOOCBETUTEIIHHBIC
MPUOOPHI, HArPEeBATEIIBHBIC AIEKTPOTPUOOPHI (TPUMEPHI), FTEKTPHICCKUE
[PEIOXPAHUTEIH, JICKTPOMArHHT, JIEKTPOABUIaTEIbh TIOCTOSIHHOTO TOKA,

ICHCPATOP MOCTOSIHHOTI'O TOKA

[IpoBepsieMbie TpeOOBaHUS K pe3ybTaTaM OCBOCHHUSI OCHOBHOM
00pazoBaTeIbHON MporpamMMsl (9 Kiacc)

Kon [IpoBepsieMble IpeAMETHBIE PE3YAbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeNIbHOM MpOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbprarta

1.1 MICII0JIb30BATh N3YYEHHbBIE MMOHITHS

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

1.3 [pacro3HaBaTh  MPOSBICHUE U3YUYEHHBIX  (PU3UYECKHX  SBJICHUH B
OKPY)KaIOIlleM MHUpE, B TOM 4ucie (U3HUecKue SBJICHHS B MPUPOAE, MpH|
PTOM TMEpPEeBOAUTH MPAKTHYECKYI0 3aJady B y4eOHYIO, BBIICIATH
CyIIIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PU3NYECKUX SBICHUI

1.4 OTIMCHIBATh M3yYCHHBIE CBOMCTBA Tel U (PU3WYECKHE SBIICHUS, UCIIONb3Ys
(u3nueckue  BENWYMHBI, TMpPH  OMNHCAHWW TMPABWIBHO  TPAKTOBATh
(bu3MYECKUN CMBICI HCIOJIb3YEMBIX BEJIMYMH, O003HAYCHHS] M €IUHUIIBI
(U3MYECKUX BEIMYUH, HAXOAWTh (OPMYNBI, CBSA3BIBAIOIINE JaHHYIO
(U3MYECKyI0 BENUYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTH Tpaduku
M3YYEeHHBIX 3aBUCHMOCTEN (DU3NYECKIX BEIHYNH

1.5 XapakTepu30BaThb CBOMCTBAa Teld, (pu3MUecKHe SBICHHS M IPOLECCHI,

M CII0JIb3YsI HN3YUYCHHBIC 3aKOHBI, 1pu O9TOM JaBaTb 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 CHUTyallUil IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTEPA: BBIABIIATH
[IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 - 3 JIOTMYECKHX
[Iar0B C IMOMOINBIO 2 - 3 W3yYCHHBIX CBOMCTBA (M3WYECKHUX SIBICHUH,
(bM3MYECKHX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

peliaTth pacueTHble 3adaud (omuparomuecs Ha cucremMy u3z 2 - 3
YpaBHEHHIA), MCIIOJB3YS 3aKOHBI U (OPMYJIIBI, CBSI3bIBAIOIINE (PU3HUECKUE
BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3aJayd 3alHChIBATh KpPaTKOE
YCIIOBHEC, BBISABJIATH HEAOCTAIONIMEC HIIN U30BITOYHBIE JaHHBIC, BI)I6I/IpaTI)
3aKOHBI 1 q)OpMy.]'IBI, HCO6XOI[I/IMI>I€ AJid peIICHHA, TPOBOJAUTE PAaCUCTHI U
OILICHHUBATb PCATMCTUIHOCTD MOJIY4YCHHOT'O 3HAa4YCHUA (1)I/I3I/I‘~IGCKOI\/JI
BECIINYNHBI

1.8

[pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pEIIUTh TMPU TTOMOIIH
(bU3UYECKUX METOJIOB, HCIIOJIB3Ysl OIMHMCAHUE WCCIECOBAHUS, BBIJICIAThH
[poBEpsieMOE  TPEAINOJIOKEHHUE, OIEHWBATh MPABWIBHOCTh  MOPSIKA
MPOBEJCHUSI  WCCJICNOBAaHMs,  JIeNaTh  BBIBOJBI, HHTEPIPETHPOBATH
€3yJIbTaThl HAOIIOJICHUH U OTIHITOB

1.9

[IPOBOJUTH OMBITHI TIO0 HAOMIOACHWIO (U3HYECKWX SBICHHWHA  HIIH|
(U3MUECKUX CBOWCTB TEJI: CAaMOCTOSTENBHO COOMpaTh YCTAaHOBKY W3
M30bITOYHOTO Habopa 00OpYHOBaHHA, ONUCHIBATH XOJI OIbBITA U €ro
€3yIbTaThI, HOPMYITHPOBATH BBIBOIBI

1.10

[TPOBOJIUTH NIPU HEOOXOJUMOCTH CEPUIO TMPSMBIX M3MEPEHHI, OTpeaesss
CpelHee 3HAaueHHWE U3MepseMOl BeMMYHMHBI ((HOKYCHOE pacCTOSHUE
coOmparomed auH3bI), OOOCHOBBIBAaTH BBIOOp crmoco0a HW3MepeHus
(M3MepuTenpHOTO TPHbOpa)

1.11

[POBOJUTH HCCIIEIOBAaHME 3aBUCUMOCTEH (PU3MUECKHX BEJIUYUH
MCIIOJIb30BAaHUEM TMPSAMBIX M3MEpPEHUH: IUIaHUPOBATh HCCIEIOBAHUE,
CaMOCTOSITEIBHO ~ cOOMpaTh  YCTaHOBKY, (PUKCHUpOBaTh  pe3ylbTaThl
MOJIy4CHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUIE TaOIUI H
rpaduKoB, NesaTh BBIBOJIBI 110 pe3yJbTaTaM HCCIEIOBAHUS

1.12

[MPOBOANUTHE KOCBCHHBIC H3MCEPCHHA (I)I/I?;I/I‘ICCKI/IX BCJIIMYMH: IIJIAHUPOBATh
M3MCPCHUA, CO6I/IpaTI) OKCIICPUMCHTAJIBHYIO YCTAaHOBKY H BBIIIOJIHATDH
M3MCPCHUA, CIICAYS HpC,HJIO)KCHHOﬁ HWHCTPYKIHUH, BBIYHUCIATH 3HAUCHUC
BCJIMYMHBI 1 aHAJIM3UPOBATDH ITOJIYYCHHBIC PE3YIIbTAThI C YICTOM 38.,[[8.HH01>1
MOT'PCINHOCTH I/ISMepeHI/Iﬁ

1.13

coOJII0AaTh MpaBujia TEXHUKH 0€30MaCHOCTH IpH paboTe ¢ J1ad0pPaTOpHBIM|
000pyI0BaHEM

1.14

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

1.15

XapAKTCPU30BATh IMPUHIUIIBL JIeNCTBUA N3YUCHHBIX HpI/I60pOB u
TCXHUYCCKUX YCTpOﬁCTB C OHOpOfI Ha UX OIIKMCAaHUs, UCIIOJIB3Yys 3HAHHUA O
CBOMCTBaxX (1)H3I/I‘ICCKI/IX SIBIICHUI u H606XO)II/IMLIG (I)I/IBI/ILIGCKI/IC
3AaKOHOMCPHOCTH

1.16

MCII0JIb30BATb CXCMbI U CXCMATUYHBLIC PUCYHKH H3YUYCHHBIX TCXHUYCCKHX
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[yCTPOICTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUECKUX IIPOLECCOB MPHU
PCIICHHUN y‘-Ie6HO—HpaKTI/I‘-IeCKI/IX 3ajaa4, OIITHYCCKHEC CXCMBI JJIS
[OCTPOEHHsI M300payKEHMI B TUIOCKOM 3€pKaJie M cOOMparoniel JnH3e

1.17

PUBOAUTH  MPHUMEPHl  (HAXOMUTh  MHPOPMALUIO O  MPUMEpax)
[IPAKTUYECKOTO HCIOJIb30BaHUA (PU3UYECKMX 3HAHUM B IIOBCEIHEBHOMU
PKU3HU 11 oOecriedeHus: 0e30MacHOCTH MpH OOpalieHny ¢ MpuOopaMu |
TeXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 370POBBS U COOIIOICHUS HOPM
PKOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIOLEeH cpesie

1.18

OCYILECTBIIATh MOUCK HHpOpMalUU (PU3HMUECKOTO COAECpKAHUS B CETH
HTEepHET, CaMOCTOSATENFHO (HOPMYIHUPYsT MOUCKOBBIA 3ampocC, HAXOIUTh
[yTH ONpEIENIEHUsI JOCTOBEPHOCTH MOJIyY€HHOW HMH(OpMaluu Ha OCHOBE
MMEIOIINXCS 3HAHUN U JOTIOJTHUTEJIbHBIX HCTOYHUKOB

1.19

MCII0JIb30BAaTh MPU BBINOJHEHUHM Y4YEOHBIX 33JaHUM HAy4HO-IOMYISIPHYIO
muTepaTypy (PU3MYEeCKOro COJEpKaHuUs, CIPABOYHBIC MAaTePHAIIBI, PECYPChI
CCTHU I/IHTepHeT; BJIaAICTH npueMamu KOHCIICKTUPOBAHUA TEKCTa,
rpeobpazoBaHust 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 MTPOCKTHOW WIIM MCCIIEI0BATEIHCKOU
NIEATEIIbHOCTH, IIPH 3TOM I'PAaMOTHO MCTOJb30BATh U3YYEHHBIN MOHSITUHHBIY
anmapaT HM3y4aemoro pasjaena (U3MKM U COMPOBOXKJIATH BBICTYIUICHHE
[pe3eHTaIel ¢ ydeToM 0COOEHHOCTEN ayAUTOPHH CBEPCTHUKOB

1.21

[pU BBIIOJIHEHUU Y4YE€OHBIX NPOEKTOB U HCCIEAOBAHUN (DU3HUECKUX|
[POLIECCOB paclpeAesaTh OO0S3aHHOCTH B TpPyHIEe B COOTBETCTBHH C|
[MOCTABJICHHBIMH 33aJjauaMi, CJIEJUTHh 3a BBINOJHEHHEM IJIaHa ACUCTBUM U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OILICHUBAaThb COOCTBEHHBIM BKJIaJL B
NesITeNIbHOCTh TPYIIIbI, BEICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aUMOJEHCTBUE,

IIPOABJIASA TOTOBHOCTD Pa3pCilaTh KOH(l)J'II/IKTBI

[IpoBepsiemble a1eMeHTHI cofepxanus (9 kiacc)

Kon

pasaciia | 3JICMCHTA

Kon

HpOBepﬂeMHe QJICMCHTLBI COACPIKAHUA

8 MEXAHWYECKUE ABJIEHMA

8.1 Mexanndeckoe IBrxeHrne. MarepuaibHas Touka. Cucrema orcuera

8.2 OTHOCUTENHLHOCTh MEXaHUYECKOTO JIBMKECHHUS

8.3  |PaBHOMEPHOE MPSAMOJIHHENHOE JIBIKCHHE

8.4  |HepaBHOMEpHOE NpsMoOJHHEHHOE ABMKeHHE. CpeaHsss ¥ MIHOBEHHAs
CKOPOCTH TeJla TPU HEPABHOMEPHOM JABUKECHUU

8.5  |Yckopenue. PaBHOYCKOpEHHOE MPSIMOIMHEHHOE IBHKCHUE

8.6 CBoOoauoe nagenne. OnbITel [ anuies

8.7  |PaBHOMEpHOE JBW)KEHHE IO OKpPYKHOCTH. Ilepox ©  9acToTa
oOpaimienus. JluneitHas u yrioBas ckopocTu. lLleHTpocTpemutenbHOe
YCKOpPEHHE

8.8  [[lepsblii 3akoH HproTOHA

8.9  |Bropoii 3akon HproToHA
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8.10

Tperuii 3akoH HeroToHA

8.11  [[TpuHIMIT CyNEPIIO3UIIUH CHIT

8.12  |Cuna ynpyroctu. 3akon 'yka

8.13  |Cuna TpeHus: cuia TPEHUS CKOJBKCHUSI, CHIa TPEHHS IOKOs, IPYTUC
BUIBI TPEHHS

8.14  |Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHUSI. Y CKOPEHHE CBOOOIHOTO
naIeHUS

8.15  |/Ismwxenne maaner Bokpyr Cosnma. IlepBasi KocMHYECKash CKOPOCTb.
HesecomocTh 1 neperpysku

8.16 |PaBHOBecHe MaTepuaIbHOM TOUKH. AGCOIIOTHO TBEPOE TEIO

8.17  |PaBHOBecHe TBEPIOrO Tejia C 3aKPEIJICHHO# OChIO BparieHus. MoMeHT
cwibl. LleHTp TsbkecTH

8.18  [Mmnynbc Tena. 3MeHeHne ummyiabca. VIMIysibe Critbl

8.19  [3akoH coxpaHeHHUs UMITyJIbCA

8.20  |PeakTHBHOE JIBIDKCHHUE

8.21 |Mexanuueckast paboTa U MOITHOCTb

8.22  [PaboTa CHII TSHKECTH, YIPYrocTH, TpeHus. CBsI3b SHEPTUU U PAOOTHI

8.23  [[loreHmanbHast SHEPIHs TEIIA, MOJAHATOTO HaJl MIOBEPXHOCTHIO 3eMITH

8.24  [[loTeHImMaNbHas SHEPTHUS CKATOU TPYKUHBI

8.25 |Kunernueckas sueprusi. Teopema 0 KHHETHUECKOM SHEPTUH

8.26  [3akOH cOXpaHEHHs] MEXaHUYECKON DHEPIHU

8.27 [[Ipaktuueckue pabOTHI:
OmnpeneneHue cpelHE CKOPOCTH CKOJIBXKEHHMsS OpycKa WM JABHKCHMS
[1apyKa 110 HAKIIOHHOM IIOCKOCTH.
OmnpeneneHne yCKOpPEHHUs Tejla IPU PABHOYCKOPEHHOM JBMIKEHMH IIO
HAKJIOHHOM ITUIOCKOCTH.
lccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU
[pY PABHOYCKOPEHHOM JIBKEHHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka TIMIIOTE3bI: €CIM IPU PABHOYCKOPEHHOM JBIKEHHM 0e3
HayaJbHON CKOPOCTH IyTM OTHOCATCA KaK psAJ HEYETHBIX 4YUCEIN, TO
COOTBETCTBYIOLIUE TPOMEXKYTKH BPEMEHU OJIMHAKOBBI.
lccnenoBaHue 3aBUCHUMOCTH CWJIBI TPEHUS CKOJIBKEHHMS OT CHJIb]
HOPMAaJIbHOTO JaBJICHMUSL.
Omnpenenenne ko3 duiueHTa TpeHus: CKOIbKEHHS.
OmnpeneneHne )XeCTKOCTU MPYKHHBI.
OmnpeneneHne padOThl CHIIBI TPEHUS IPU PAaBHOMEPHOM JIBU)KEHUH TeIa
10 TOPU30HTAJILHON TOBEPXHOCTH.
OmnpeneneHue pabOThl CHJIBL YIOPYTOCTH IpU HOJbEME TIpy3a C
MCII0JIb30BaHNEM HENOBHXKHOTO U TIOJBHKHOIO OGJIOKOB

8.28 |®usuueckue SBICHUS B MNPUPOJC: NPWIMBBL U OTJIMBBI, JBHKCHHE
iaHeT  CoJIHEYHOM  CHCTEeMBI, pEakTHMBHOE JBM)KEHHE  JKHUBBIX
OpraHu3MoOB

8.29  [Texnuyeckue  ycTpoiicTBa:  CIOUAOMETP, JAaTUYUKH  TIOJIOKCHHUS,
PACCTOSIHUS U YCKOPEHHUS], PAKETHI

MEXAHWYECKHNE KOJIEBAHMS 11 BOJIHBI
9.1 |[KonebarenpHoe maBmxeHHe. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHMIL:

TICpUOJ, HaCTOTA, aMIIJINTYyla
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9.2

MaTreMaTHU4eCKHUil ¥ NIPYKUHHBIA MasTHUKU. [IpeBpalenne suepruu mnpy
K0J1€0aTeIHbHOM JIBIKCHUU

9.3

3aryxaromue Konebanus. BeiHyK1eHHbIe KoeOanus. Pe3onanc

9.4

Mexanudeckue BoJIHBbL. CBOMCTBAa MeXaHWYECKUX BOJH. [IpononbHbie U
MOIEPEYHbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPaHECHUS.
MexaHn4eCKrUe BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKHE BOJIHBI

9.5

3ByK. 'poMKOCTB 1 BbIcOTa 3ByKa. OTpa’keHHE 3ByKa

9.6

NHubpa3Byk U ynbTpa3ByK

9.7

[IpakTndyeckne paboThI:

OnpeneneHre YacTOoThl W IepUOJa KojeOaHUM MaTeMaTH4eCKOIro
MasiTHUKA.

Onpeenenre 4acToThl U Meproia KojaeOaHui Npy>KUHHOTO MasiTHUKA
MccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJIEOAHWM TOJBEIIEHHOTO K|
HUTU T'Ppy3a OT JJIUHBI HUTH.

ccnenoBaHue  3aBUCUMOCTH  NEpUOAa  KOJIEOaHWM  MPYXKUHHOTO
MasTHUKA OT MacChl rpys3a.

[IpoBepka HE3aBUCUMOCTH TepUoja KoJeOaHu Tpy3a, TOABEIICHHOTO K|
HUTH, OT Macchl I'py3a U KECTKOCTU NpYXUHBL. M3MepeHne yckopeHus
CBOOOIHOTO ITAECHUA

9.8

DuU3NYECKUE SIBJICHUS B MNPUPOJE: BOCHPHUSATHE 3BYKOB >KHUBOTHBIMU,
3EMJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IyHAMH, X0

9.9

TexHuyeckue ycTpoiicTBa: 3X0JIOT, UCIOJIb30BAHUE YIbTPa3ByKa B OBITY
11 TEXHUKE

10 DJEKTPOMATHUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1  [DnekTpomMarHuTHOE TOJE. DJIEKTPOMArHWTHBIC BOJIHBL. CBOWCTBA
PIIEKTPOMArHUTHBIX BOJIH

10.2  [[IIkama 31€KTPOMArHUTHBIX BOJIH

10.3  [DnektpomarnuTHas mnpupoga cBeta. CKOpocTh cBeTa. BoJIHOBBIE
CBOICTBa CBETA

10.4  [[IpakTrueckue pabOTHI:
3y4ueHre CBOMCTB 2JEKTPOMArHUTHBIX BOJH C MOMOIIBbIO MOOUIIBHOTO
TenedoHa

10.5 |Dusuyeckue sIBIEHUS B IPUPOJIE: OHOJIOTHYECKOE ACHCTBUE BHIUMOTO,
yIBTPaQHOIETOBOTO U PEHTT€HOBCKOT'O U3ITyUCHHI

10.6  |TexHuueckre YCTPOHCTBA: HCIOJB30BAHHE DJICKTPOMATHUTHBIX BOJIH
U1 COTOBOM CBSI3U

11 |CBETOBBIE SABJIEHUS

11.1  [JIygeBas mozenpb cBeta. ICTOUHUKH CBETa

11.2  [[IpssmoamHERHOE pacIpOCTPaHEHHE CBETA

11.3  |Orpaxenue cBeta. [lmockoe 3epkano. 3aKOH OTPaXKEHHUs CBETa

11.4  |[Ipenomienue cBeTa. 3aKOH MpeaoMIIeHHUs cBeTa. [loJiHOE BHyTpEeHHEe
OTPaKEHUE CBETA

11.5 |[Iunza. Xox ayueit B auH3e

11.6  |Ontrueckas cuctema doToarnmapara, MUKPOCKOTIA U TEIECKOIa

11.7  |['ma3 kak onTuyeckas cucteMa. BIM30pyKOCTh M TaTbHO30PKOCTh

11.8  |Pasnoxenue Oemoro cBera B crekTp. OmbiThl Hbtorona. CroxeHue

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

[IpakTuyeckue paboThI:

VccnenoBanue 3aBUCUMOCTH yrjla OTPa)K€HHUsSl CBETOBOIO Jyda OT YIJia
MaIeHus.

3yueHne XxapakTepUCTHK U300paKeHUs TIPEAMETa B IIIOCKOM 3epKaje.
VccnenoBanue 3aBUCMMOCTH YIJIa MIPEIOMIIEHHSI CBETOBOTO Jiyda OT yIiia
MnajeHUsl Ha TPAHUIIEC "BO3JIYX - CTEKIIO".

[Torydenne n300paXKeHHiA C TIOMOIIBIO COOMPAOIIEH JTHH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMpAromIe
ITHH3BI.

OnbITHI 10 Pa3/I0KEHUIO OEI0r0 CBETAa B CHEKTP.

OmnBITHL IO BOCHPHUATHIO I[BETA MPEAMETOB NPU WX HAOIIONEHUH Yepe3
[[BETOBbIE (DPUITBTPHI

11.10

duznyeckue sBIeHUS B pupose: 3atMenust Connna u JIyHsl, 1BeTa Ten,
ONTUYECKUE sBJIEHHUA B aTMocdepe (uBeT Heba, pedpakuus, paayra,
MUPaX)

11.11

TexHuyeckue ycTpoilcTBa: OYKH, MEpUCKOI, (oToammapar, ONTHUECKUE
CBETOBOJIbI

12 [KBAHTOBGLIE SBJIEHU A

12.1

OneiThl Pezepdopaa u miranerapuast Moaens atoMa. Monens atoma bopa

12.2

Mcnyckanne u morionieHue cBera atoMoM. KBauTel. JIuHenuaTeie
CIIEKTPBI

12.3

PannoakTuBHOCTH. Anb(a-, 6eTa- U raMma-u3IydeHus

12.4

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

12.5

PannoaktuBHBIC peBpanienus. [lepuoa momypacmnaaa aTOMHBIX AP

12.6

A nepHble peakiy. 3aKOHbl COXpaHEHUs 3apsSI0BOI0 U MACCOBOTO YHCET

12.7

JHeprusi 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 JIMHEHYAThIX CIIEKTPOB U3ITy4YCHUSI.
lccrnenoBanue TPEKOB: M3MEPEHHE SHEPIHMU YaCTHUIBI 10 TOPMO3HOMY]
nytu (1o hoTorpadusam).
3MepeHne paaroakTHBHOTO (oHA

12.11

dusznueckue SBICHUS B IIpHUPOJIC: €CTECTBEHHBIN pa,[[HoaKTI/IBHLIﬁ (bOH,
KOCMHUYCCKUC JIYYH, PAAUOAKTUBHOC U3JTYUCHUC IIPUPOJHBIX MUHCPAJIOB,
HCﬁCTBHe PadrOaKTHBHBIX PI3J'Iy‘IeHPII>i Ha OpraHns3M 4YCJIOBCKaA

12.12

TexHuueckue YCTpOﬁCTBaZ CIICKTPOCKOII, I/IH,I[I/IBH,Z[yaHBHLIfl AO03UMCETDP,

KaMepa Bunscona

Jln1s ipoBeieH!s] OCHOBHOT'O TOCYAapCTBEHHOTO 9K3aMeHa 1o (usuke (ganee - OI'D no
¢bu3uKe) UCIoB3yeTcs nepeueHb (Koau(UKaTop) MpoBepseMbIX TpeOOBaHUN K pe3yJbTaTaM
OCBOEHMS OCHOBHOM 00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus U

anemMeHToB coepxanus (Ipuioxenue 2).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
11 DIBIKA - HAVK O oxe ) bubmmoreka [IOK
. W3MKA - H pu
YK PHPOA https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 )] 2 1
HBHHCCIHIE BB https://m.edsoo.ru/7f416194
1.3 EcTecTBEeHHOHAYYHEIN METO/I IIO3HAHUS 2 1 bubmorexa [IOK
' e A https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHII ) 1 bu6mmoreka [JOK
) BeIleCTBa https://m.edsoo.ru/7f416194
)3 Ar ) bubmuoreka [JOK
) eraTHble COCTOSIHUS BEIIECTBA
P B https:/m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOaeliCTBHE TeJl
b K
3.1 Mexanndueckoe ABMKCHHE 3 nommorexa O

https://m.edsoo.ru/7f416194
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bubmuoreka [JOK

2 )41 4
3 HEPIIL, Macca, HIOTHOCTE https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14
3.3 Cuna. Bzt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMAKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua naBneHus TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMH, JKUJKOCTIMH U Fa3aMu https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.2 5
JlaBIICHHE SKHIKOCTH https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.3 A 6
T™MOc(epHOe TaBiIeHUE https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
5.1 PaboTta 1 MOIIIHOCTH 3 bubmorexa HOK
' B https:/m.edsoo.ru/7f416194
5.2 IIpocTeie MEXaHU3MEI 5 bubmorexa HOK
' P https:/m.edsoo.ru/7f416194
5.3 MexaHnunueckast SJHEpTrus 4 bubmorexa HOK
' P https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
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8 KJIACC

KoanyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Pa3zneda 1. TensioBblie IBJeHUS
1.1 CrtpoeHue 1 CBOIICTBA BEII[ECTBA 7 bubmorexa HOK
' P - https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIIOBBIC HPOTECCht > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
51 DIIEKTPUYECKUE 3apsiibl. 3apSKEHHbIE Tella 7 1 bubmuorexa [JOK
' U UX B3aUMOJCUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 % % 20 1 7
OCTOAHHBIH SICKIPHACCIHH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHDIC ABJICHHA https://m.edsoo.ru/7f4181ce
2.4 OJIeKTpOMardHuTHAI WHIYKIIUSI 4 bubmotexa [JOK
' p AYKIL https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB H TeEM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKOe JIBMKEHNUE U CIOCOOBI €T0 10 | bubmmoreka [{OK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SanmoeHcTBIe TeX https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHBL COXpaneimi https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannuyeckue Kojae0aHusl U BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXATITCCKHE KOICOAMHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRATMACCKHE BOIHH. JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1M0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DNIEKTPOMAarHuTHOE MOJIe U 6 ’ bubnunorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBELI€E SIBJEHUS
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bubmuoreka [JOK

4.1 2
3aKOHbI PACNIPOCTPAHEHIT CBETA 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.2
JIMH3BI ¥ OITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4, P 2
3 a3Jo)keHue O0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znea 5. KBaHTOBbBIE IBJICHUS
bu6moreka [IOK
1 " 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM hitps://m.cdsoo.ru/7f41 ada6
bu6moreka [IOK
2 1
> (TpocHHe aToMHOrO Apa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 FLnepHEIe peakin 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. [loBTOpuTEIbH0-00001IAK0 1M MOLYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kimacc https://m.edsoo.ru/7t41a4a6
Utoro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTpOoHHbIE U (POBLIE
o0pa3oBaTejibHbIE

pecypchbl

®u3nka — Hayka o npupoje. SABneHus
IIPUPOJIBI

dusznueckue ABIECHUI

dusnyueckre BEIUIHUHEI B UX HN3MCEPCHUC

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

Mertoibl HaydHOTO No3HaHus. OnucaHue
(bMBUYECKUX SIBJICHUH C TTIOMOIIBIO MOJIEICH

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

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

Crpoenue BemiecTBa. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIECTBA

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

I[BI/I)KeHI/Ie qaCTull B€IICCTBa

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

Ypok-uccnenopanue «OnbITHI MO
HaOIIOJICHUIO TETNIOBOTO PACIIHPEHUS
ra3oB»

10

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

bubmuoreka [JOK

11 O6o6menue no pasaeny «llepBoHadanbHbIE hitps://m.edsoo.r/f0a0378
CBEJICHHS O CTPOCHHH BEIICCTBA
12 Mexannueckoe BukeHue. PaBHomepHoe u bubnuorexa [JOK
HEpPaBHOMEPHOE JIBM)KEHHE https://m.edsoo.ru/ff0a05c6
bubmmorexa [{OK
13 CKopoCTS. EAHHHIE CKOPOCTH https://m.edsoo.ru/ff0a079¢c
14 Pacuer mytu u BpeMeHU ABUKEHUS Brbmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bu6moreka [IOK
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN hitps://m.edsoo.ru/f0a0c 10
16 IInoTHOCTH BemecTBa. PacueTr Maccel u bu6moreka [IOK
o0bema Tena 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHaf.1‘ paborta «OnpenencHue
IJIOTHOCTH TBEPAOTO TeJay
13 Pemenue 3agay nmo reme "IInoTHOCTE bu6mmoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabdora «3y4yeHue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmanun)
MPYXUHBI OT MPUIIOKEHHON CHIIBI»)
21 [[IBnenue Tsarorenus. Cuia TsKecTu
22| om Boonenn Peens s o T Bmorera L1OK
"Crta TsokecTi” https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha IpYyTUX IUIaHEeTax. bubnuoreka [IOK
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Ou3nYECKUE XapaKTEPUCTUKHU TUIAHET

https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK
24 Hsmepertne cit. JitamoMeTp https://m.edsoo.ru/ff0al8cc
bubmmorexa [{OK
25 Bec Tera. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 bubnuorexa [JOK
o/1HO npsiMoil. PaBHOeiicTBYOIIas CHIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3agau no reme
"PaBHopeiicTByromas cr"
Cuna tpenus u €€ Buabl. TpeHue B mpupojie bubmuorexa [JOK
28
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3ydueHue
) 3aBUCHUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT bubmuorexa [JOK
? CHWJIBI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEM»
30 Pemenue 3a1ay Ha onpeneneHue
PaBHOACHUCTBYIOIIEH CHIIBI
Pemenue 3agau no remam: «Bec Tenay,
31 «Fpa@mquKI([)e M300pakKeHUE CHIDY, bubmmorexa OK
& https://m.edsoo.ru/ff0alde0
«Cuibly, «PaBHOIGHCTBYIOIIAS CHIDY
KonTtponsHas paborta no temam:
0 «MexaHnuecKkoe JBHKeHue», «Macca,
IUIOTHOCTBHY, «Bec Tenay, «'padudeckoe
nzo0paxenue cuimy, «CHibh
Hasnenue. CriocoObl yMEHbIIEHUS U bubnuorexa [IOK
33
YBEIIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a bubnunoreka [JOK

0T 00bEMa, TeMIepaTypsl

https://m.edsoo.ru/ff0a2376

52




IIepenada naBineHus TBEPABIMU TEIAMH,

bubmuoreka [JOK

35 XKUJIKOCTAMU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUJKOCTHU U Ta3e, BRI3BAHHOE bubnuorexa [JOK
JEUCTBUEM CHIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBieHue B bubnuorexa [JOK
KUJKOCTH U Ta3ze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bu6mmoreka [{OK
38 Coobuwatonuecs cocy et https://m.edsoo.ru/ff0a2970
39 IMuapaBnuueckuii mpecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopiiHeBOM KUIKOCTHBIN
Hacoc
A1 ATmocdepa 3eMiu U IPUIHHBI €€ bubnuoreka [IOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 Bec Bo3nyxa. ATMocdepHoe naBieHue hitps://m.edsoo.ru/ff0a2bsa
43 N3mepenue armocdepHoro naBieHust. OmpIT bubnuoreka [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
m 3aBUCHMOCTH aTMOC(HEPHOTO AABJICHUS OT bubnuoreka [JOK
BBICOTBI HaJl yDOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepouns. ATmMochepHoe bubnunoreka [JOK
JTABJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3agad mo reme " AtmochepHoe
nasjeHue"
elCTBHE KUJKOCTHU U Ta3a Ha
47 forpyx(eHHoeﬂB HUX TeNo. ApxuMenoBa bubnmorexa HOK

culia

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

48 BBITAIKMBAIOLLIECH CUIIBL, IEHCTBYIOIIEN HA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a33fc
TEJI0, MIOTPYKEHHOE B JKHJIKOCTbH)
JlaboparopHas paboTa 1Mo Teme
49 «MccnenoBanmne 3aBUCUMOCTH Beca Tella B 1 bubmmorexa [{OK
BOJIE OT 00BbEMA OTPYKEHHOH B KUAKOCTh https://m.edsoo.ru/ff0a3514
JacTH TeJla»
bubmmoreka [{OK
30 Hnasarine Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa UM KOHCTPYUPOBAHUE JIOJKU U 1
omnpeaeneHue e€ rpy3onoabEMHOCTH "
Pemenne 3agau o temam: «IlnaBanue
52 CYJOB. Bo3z§7xonnaBaHHe», «JlaBrenue bubmorera [IOK
B https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, )KUIKOCTEH U Ta30B»
53 KonTtponbHas padoTa o teme «/laBienne
TBEPJIBIX TEJN, )KUJIKOCTEH U Ta30B»
bu6mmoreka [JOK
>4 Mexaritieckas padota https://m.edsoo.ru/ff0a3{82
55 MouaocTts. EquHAIEI MOIIIHOCTH bubmorexa [JOK
https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienoBanue "Pacuétr MOIIHOCTH, |
pa3BUBaEMOM MPHU MOIBEME 1O JIeCTHUIIE"
57 IIpocTteie Mexanu3Mbl. Prruar. PaBHoBeCHE
CHJI Ha pblYare
Prbruaru B TexHuKe, OBITY M IPUPO/IE. BuGmiorexa 1IOK
58 JIaGopatopHas pabota «ccienoBanue 0.5

YCHOBI/Iﬁ paBHOBECHSA pbIyara»

https://m.edsoo.ru/ff0a478e
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Pemenne 3amau o reme «Y CI0BUS

bubmuoreka [JOK

> paBHOBECHS pbluara ! https://m.edsoo.ru/ff0a48a6
KoaddurmenT none3noro neicTBus

60 MexaHu3ma. Jlaboparopuas pabora 1 0.5
«M3mepenue KIIJI HaKIOHHOM IIJIOCKOCTH

61 Pemenne 3amaq o reme "Pabora, | bubmmorexa [{OK
MortrHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexanunueckas sHeprust. Kunernueckas u bubnnorexa [JOK

62 1
MOTEHIIMAJIbHAS SHEPTUs https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHHs] MEXaHNYECKON SHEPTHH 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAJILHOE OIIPEIEIICHHE

64 W3MEHEHUs] KHHETUYECKON 1 1 1
MOTEHIIMATILHON SHEPTUH MPHU CKAThIBAHUU
TeJa M0 HAKIOHHOM MJIOCKOCTH"

65 KonTtponpHas padota o teme «Pabora u |
MOIIIHOCTb. DHEPIHs»
PeseprHbIit ypok. PaboTta ¢ Tekctamu no bubnuoreka [JOK

66 " Y 1
TeMe "MexaHHnYeCcKoe NBIKEHUE https://m.edsoo.ru/ff0adee6d
PesepBHslit ypok. Pabota ¢ TekcTamu 1o

67 TeMep"Z[aBHzIEHe TBEPABIX TEJ, )KUAKOCTEH U 1 bubmorexa HOK

" https://m.edsoo.ru/ff0a4ffe

ra3oB

68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o |
teme "PaboTa. MomHocTs. DHeprus”

OBUIEE KOJIMYECTBO YACOB I10 63 12

I[TPOTPAMME
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8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jr:;_)n Tema ypoka Beero Kontposabneie | IlpakTuueckue = 00pasoBaTe/ibHbIE
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ozmrible 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aToMOB M MOJIEKYII 1
3 Monenu TBEPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUIKOTO H
4 ra3o00pa3HOro COCTOSIHUI BeIlecTBa Ha 1
OCHOBE MOJIOKEHU I MOJIEKYISIPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdusie Tena 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacumpeHue U cxaTue 1 bubmmorexa IOK
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBs3b TEMIIEpaTyphl CO |
CKOPOCTBIO TEIUIOBOTO JIBUYKEHUS YaCTHUI]
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs | bubnunorexa [JOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0aSc60
bub6mmoreka [JOK
10 Buns! Tennonepenauu 1

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

bubmuoreka [JOK

11 HCII0JIb30BAaHNE TEIJIOBBIX CBOMCTB BEILIECTB
" https://m.edsoo.ru/ff0a65c0
U MaTEpUaJIoB B LIESAX SHEProcOepexeHUs
12 KommaecTBo TemnoTel. Y nenbHas bubmmorexa [{OK
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIUIOBOTO OajiaHca. bubnuorexa [JOK
TemooOMeH U TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopras pabora "HUccrnenoBanue
14 e . I; 056 eHa cMe a bubmmorexa LIOK
SIBJICHHS TEIIOOOMEHA IIPH CMENIUBAHUN
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM W TOPSTYEH BOJIBI
Pacuer xommdecTBa TEILIOTHI,
15 HE0OX0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJICIIIEMOTO MM TTPH OXJIaXKICHUU
JlaGopaTtopHnas padota "Onpenenenue bubmuorexa [JOK
16 . "
YACIBHOM TETNIOEMKOCTH BEIECTBA https://m.edsoo.ru/ff0a6bb0
DHeprus TOIMBa. Y enbHas TemioTa bu6mmoreka [IOK
17
CrOpaHus https://m.edsoo.ru/ff0a7bS5a
[InaBnenue u oTBEpIeBaHUE
18 . p: Vye . bu6mmoreka [JOK
KPHCTAJUIMYECKUX TEJI. JIbHAS TEIIOTa
P A https://m.edsoo.ru/ff0a71d2
IJIABJICHUS
19 JlaboparopHnas padota "Onpenenenue bubnunorexa [JOK
yEIbHOU TEIJIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHre U KOHICHCAIIHS. bu6mmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y aenpHas Termiora
)1 napooOpazoBaHus U KOHCHCAIIUH. bub6mmoreka [JOK

3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EpHOTO JaBJICHUS

https://m.edsoo.ru/ff0a786¢
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22

Brnaxxnocts Bo3ayxa. JlabopaTopnas padora
"Onpenenenre OTHOCUTEIBLHOM BIQXKHOCTU

BO3IyXa"

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

23

Pemenue 3a1auy Ha onpeesieHne BIa)KHOCTH
BO3JlyXa

24

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

25

KII/ TermoBoro npurarens. TenaoBbie
JIBUTATENIH U 3alATA OKPYKAIOIIEH Cpebl

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

26

3aK0H COXpaHEeHMsI U MPEeBPALLEHHs SHEPTUN
B TEIUIOBBIX IMpoIeccax

27

[ToaroToBka K KOHTPOJILHOU paboTe MO TEMe
"TemnoBele sBieHus. sMenenne
arperaTHbIX COCTOSIHMI BemlecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

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

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

29

DnekTpusanus Tei. [[Ba poga
ANEKTPUIECKUX 3apSAI0B

30

VYpoxk-uccienoBanue "DieKTpusamus Tei
WHJYKIUEN U MPU CONPUKOCHOBEHUH"

31

B3aumonelicTBue 3apspKEHHBIX TeIl. 3aKOH
Kynona

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

32

aﬂeKTpI/ILIeCKOG II0JIC. HaprI)KCHHOCTB
QJICKTPUYICCKOTO ITOJIA. HpI/IHI_[I/IH
CYIICPIIO3UINH IJICKTPUICCKUX nojeu

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn QJICKTPUYICCKHUX 3apsAa0B.
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DneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubmuoreka [IOK
COXPAHEHUS AEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnuorexa [JOK
AIEKTPUUECKUX 3aPsSI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKUM TOK, YCIIOBHS €T0
36 CWIIGCE‘BOB&HI/I?L I/ICT(ZIIIHHKH Brbmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JIeNCTBHS SIIEKTPUYECKOTO TOKA Brbmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue
38 AIEKTPUYECKOTO TTOJISI HA IPOBOIHUKHU U 1
JUDIIEKTPUKH"
39 DIIEKTPUYECKHUI TOK B METaJlIaX, JKUAKOCTAX bu6mmoreka [IOK
U razax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECKas 1ENb U €€ COCTaBHBIE YaCTH
Cuna Toka. JlabopaTopHas pabora bubnuoreka [JOK
41 " " 0.5
H3Mepenue u peryiampoBaHuie CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HaNpsKeHue. BoiabT™MeTp.
42 Ha6opI:1TopHa;1 pa6oIT)a "U3mepenue u ’ 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a%14
perynupoBaHUe HaMPSHKCHUS
43 ConpoTuBjiieHUE MTPOBOJHUKA. Y ICIBHOE bu6mmoreka [JOK
COIIPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
m ANEKTPUYECKOTO COMPOTUBIIEHUS 1 bubnunoreka [JOK

MPOBOJIHUKA OT €T0 JJIMHBI, IJIOIIA 1
MOINEPEYHOI0 CeUeHUs U Marepuana"

https://m.edsoo.ru/ff0aa738
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3aBHCHUMOCTh CHJIBI TOKA OT HaIIps>KCHUAL.

bubmuoreka [JOK

45 3akon Oma Juist y4acTka 1enu https://m.edsoo.ru/ff0aad44a
JlaboparopHuas padota "HMccrnenoanne
46 3aBUCHUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 bubnuorexa [JOK
PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U ApATIIEIBHOE
COCIIMHEHUS TIPOBOTHUKOB
JlabopaTtophnast pabdota "[IpoBepka mpaBuia
43 CJI0KEHUS HANPSHKEHUM MpH bubmuorexa [JOK
MOCJIEI0BATEIILHOM COCTMHEHHUH JIBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon"
JlabopaTtopHnast pabdota "IIpoBepka mpaBuia
49 JUIs CEIJ'II)I I")rom Ir)IpI/I HapaHJP;CHBEOM ’ Bubnuorexa LTOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bu6mmoreka [IOK
JUTSL pa3JIMYHOTO COEAMHEHHS TTPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bu6mmoreka [JOK
3akon Jlxoynsa-Jlenna https://m.edsoo.ru/ff0abl124
JlaGopaTtopHnas pabdota "Onpenenenue bubnuoreka [JOK
52
paboTHI U MOIIIHOCTH AJICKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpUUYecKue IenH U MOTpeOuTenu
53 BHCKT;HHCCKOﬁ ;{eprm/l B 61:91Ty. Kopotkoe bubmuorexa HOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka Kk KOHTPOJLHOU paboTe MO TeEMe
54 "DnexkTpuueckue 3apsaabl. 3apsHKeHHbIE Tela bubnunoreka [JOK

" ux B3aumoageucTBus. IlocTossHHBIN
ANEKTPUUECKUH TOK"

https://m.edsoo.ru/ff0abd2c
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KonTtposnsHas paboTa o teme
"DnekTpuueckue 3apsaabl. 3apsLKeHHbIC Tea

bubmuoreka [JOK

55
1 ux B3aumojieicTBus. [locTossHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUHN TOK"
56 ITocTosTHHBIE MarHUTHI, UX B3aUMOICHCTBHC
VYpoxk-uccnenosanue "M3ydenue nonen bubnuorexa [JOK
57 " 1
MOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnsutHoe 1ojie. MarauTHoe 1oJie 3eMIIH U bubmmoreka [{OK
58
€ro 3Ha4YeHHeE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmrIT OpcTega. MarauTHOE MoJIe
P Bu6snuoreka [IOK
59 ANEKTPUIECKOTO TOKa MarHuTHoe 1mosie
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA ¢ TOKOM
[IpuMeHeHne >EKTPOMArHiTOB B TEXHUKE.
P P " . bu6anoreka LIOK
60 JlaGopaTtopHnast padora "M3ydeHue aecTBUs 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIsl Ha POBOJHUK C TOKOM
DNeKTpOoABUTaTENb MOCTOSIHHOTO TOKA.
Hcnonp3oBanue 3eKTpoABUTATENIEN B
61 B p bu6mmoreka [JOK
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.
Yerp " P P https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas padota "KoHcTpynpoBanue u
u3ydeHue paboThl eKTpoBUraTesns”
62 OmnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu. [Ipasuno Jlenna
DnektporeHepatop. CocoObl MOTydeHHUS
63 ANEKTPUUECKOI S3HEPTUU. DIEKTPOCTAHIIUU
Ha BO300OHOBJISIEMBIX HCTOYHUKAX YHEPTUH
64 [ToaroToBka K KOHTPOJKHOU paboTe MO TeMe
"DeKTprUYecKre U MarHUTHBIE sIBJICHUA"
65 KonTponsHas paboTta o Teme bubnunoreka [JOK
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"DJIeKTpUUECKHE U MAarHUTHBIC SBJICHUS'

https://m.edsoo.ru/ff0acb14

66 PesepBHblii ypok. PaboTta ¢ Tekctamu 1o | bubmuoreka [IOK
teme "TeroBble siBieHus" https://m.edsoo.ru/ff0accSe
PesepBHblit ypok. Pabota ¢ TekcTamu 1o bubnuorexa [JOK
67 . y 1
teme "[locTosIHHBIH 21eKTpUuYecKuit ToK" https://m.edsoo.ru/ff0acdc6
63 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o |
teme "MarauTHbie SBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 1455

[TPOTPAMME
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jr:;_)n Tema ypoka Beero Kontposabubie | IlpakTuueckue | 00pasoBaTejibHbIe
padoTsI padoThbI pecypchl
| Mexanundeckoe aBuxenue. MarepuanbHas |
TOYKa
Cucrema orcuera. OTHOCUTEIILHOCTh bubnuoreka [JOK
2 1
MEXaHUYECKOTO JIBHIKCHUSI https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE TPAMONIMHENHOE IBHKEHNE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1
Cpennsisi © MTHOBEHHAs CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubmuorexa [JOK
NBIDKECHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKEHHS. ['paduk 1
CKOPOCTH
JlaGopaTtopHnas pabdorta "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. OnelTel [anunes 1
PaBHOMEpHOE ABIMKEHHE IO OKPYKHOCTH.
9 Ilepuon 11:1) JacToTa o6pameHH;1.p J};I/I(HeﬁHaﬂ u 1 bubmmorexa [OK
https://m.edsoo.ru/ff0ael76
YIJ10Bast CKOPOCTH
10 LenTpoCcTpeMHUTENIBHOE YCKOPEHUE 1
11 IIepsblit 3ak0H HproToHa. Bektop cuibl 1 bubnuoreka [IOK
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https://m.edsoo.ru/ff0ac612

12 Bropoi1 3akoH HeroTona. bubmmorexa [IOK
PaBHo€elicTBYIOIIAs clila https://m.edsoo.ru/ff0ae72a
N bubnuorexa [JOK
13 Tperuii 3akon Herorona. Cynepno3unus cui hitps:/m.c dscI)_E).ru /£02c082
14 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB bubnuorexa [JOK
HproTona https://m.edsoo.ru/ff0aebbe
bubnuoreka [JOK
15 Cura ynpyrocti. 3axon I'yka https://m.edscl){).ru/fanecaZ
16 Pemenue 3agau no reme «Cuina ynpyroctm»
17 JlabopaTtopHnas pabora «OnpeneneHue bubmuorexa [JOK
KECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cina Tpetis https://m.edscff).ru/fanﬂ 38
19 Pemenue 3agau no reme «Cuia TpeHUS» bubmorera [IOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHnas padota "Onpenenenue bubmuoreka [JOK
ko3 duimenTa TpeHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
o1 Pemrenue 3agay no teMme "3akounl HeroToHa. bu6mmoreka [JOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
” Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bubnuoreka [JOK
TATOTCHUS. Y CKOPEHHE CBOOOHOTO IMaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepennus "JIBukeHne Tea BOKpyr
23 rpaBUTAMOHHOTO IeHTpa (ConHevHast
cucrema). ['amaktuku"
24 Pemenue 3amau no teme "Cuia TSDKECTH U bubnunoreka [JOK

3aKOH BCEMHUPHOTO TATOTEHUS"

https://m.edsoo.ru/ff0af5{8
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IIepBas kocMu4ecKasi CKOPOCTb.

bubmuoreka [JOK

25 HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuasbHON TOUKHU.

26 AbcomotHo TBEpAOE Teno. PaBHOBecHe bubnuorexa [JOK
TBEP/OIO TeJIa C 3aKPEIIEHHOI 0ChIO https://m.edsoo.ru/ff0afe36
BpalleHUs

27 MowmeHT cuisl. LleHTp TsKeCTH

)3 Pemenne 3amad mo reme "MOMEHT CHITBL. bubmmoreka [{OK
Hentp sxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEMeE

29 "MlelxaaneCKoe ﬂBE)KeHI/Ie. ’ Bubnmorexa [IOK

N https://m.edsoo.ru/ff0b0408
B3aumonericteue Ten"
KonTtponsHas padoTa o Teme
30 “MesznquK:e IBYDKEHUE. bubmorera [IOK
N https://m.edsoo.ru/ff0b06ec
Bsaumonelictue Tea"
Nmnynsce Tena. UMnynbe cuiibl. 3aK0H
31 copoHeHm I/IMHyJIBZa. Yupyroe u Bubnuorexa LOK
. https://m.edsoo.ru/ff0b07fa
HEeYyIpyroe B3auMoIeHCTBHE

1 Pemenue 3agau no reme "3aKkoH COXpaHEHUS bu6mmoreka [JOK
uMIymibca' https://m.edsoo.ru/ff0b096¢

1 Ypok-koHpepennus "PeakTuBHOE IBHKEHUE
B IIPUPOJIC U TeXHUKE"

34 Mexanudeckasi paboTa U MOIITHOCTh bubmmorexa [OK

https://m.edsoo.ru/ff0b0a84

35 PaboTa cuibl TSDKECTH, CUITBI YIPYTOCTH U bubnuorexa [IOK
CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8

36 Jlaboparopnas pabota «Onpenenenue

palboTHI CUJIBI TPEHHSI TPU PABHOMEPHOM
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JABHMOKCHHU TCJIA 110 FOpI/ISOHTaJIbHOﬁ
IIOBCPXHOCTU»

CBs13b 2Hepruu U padoTsl. [loTeHmansHas

37
SHEprus
18 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKOUN dHEpruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs PHEPTUN B MEXaHUKE
JlabopaTtopHnas paborta «3ydyeHne 3akoHa bubnuoreka [JOK
40
COXPAHEHHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe ABMIKEHHE U €TO bu6moreka [IOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
4 3aryxatomue KojieOaHus. BeiHyK1eHHbIE bubmuorexa [JOK
koJsiebanus1. Pesonanc https://m.edsoo.ru/ff0b2010
43 MaremaTuyecKkuil U MPY>KUHHBIA MasiTHUKH
Ypok-uccienoBanue «3aBUCUMOCTD MEPUOIa
44 K(f)ne6aHm71 (fIT YKECTKOCTH TIPY>KUHBI 1 ﬁacfm Bubnuorexa LTOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenue sHEPTrUn P MEXaHUYECKUX
KOJICOaHUAX
JlabopaTtopHas pabora «OnpenencHue
46 qacroim Hpneplfona Kone6aI:IHII[71 MPY>KUHHOTO bubmmorexa IOK
https://m.edsoo.ru/ffOblaec
MasITHUKa»
JlaGopaTtopHas pabota «IIpoBepka
47 HesaBII)/IcmfocmpnepHona Ilzonegaﬁnﬁ rpysa, bubmuorexa HOK
https://m.edsoo.ru/ff0b197a
MOJBEIIEHHOTO K HUTH, OT MaccChl Tpy3a»
43 Mexanndeckue BoHbl. CBOMCTBA bubnunoreka [JOK

MCXaHHUYCCKUX BOJIH. HpOI[OJ'IBHBIe )51

https://m.edsoo.ru/ff0b21fe
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MMONICPCHYHBIC BOJIHBI

Ypok-koHpepeHus "MexaHu4eCKIe BOJTHBI

49 N
B TBEpIOM Teie. CelicMuieckue BOIHbBI"
50 3Byk. PacnipocTpanenue u oTpaxkxeHue 3ByKa
51 Ypok-uccienosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
50 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC
VYpoxk-koHpepenius "YabTpa3sByK U bubnuoreka [JOK
53 "
nH(}pa3ByK B MIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0b23ca
IToaroroBka K KOHTPOJILHOH PabOTE IO TEME
. P P Bu6miorexa LIOK
54 3aKoHbI coXpaHeHus. MexaHnueckue
" https://m.edsoo.ru/ff0b25f0
KoJIeOaHUs U BOJTHBI
KonTtponbHas padoTa o Teme "3aKkoHbI
55 coxpaHeHUs. MexaHn4ecKue KoJaecOanus u
BOJIHBI"
56 DIJIEKTPOMArHuTHOE MOJIE. bubmuoreka [JOK
DJIEKTPOMArHuTHbIE BOJIHbI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
Ypok-koudepennus "llkana
AJIEKTPOMArHUTHBIX BOJIH. Mcnionbp3oBanue bubnuoreka [JOK
58 N
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Vpok-uccienosanue "V3yueHne cBOCTB
59 P e bubmuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH C IOMOILBIO
P " https://m.edsoo.ru/ff0b2c6¢
MOOWIBHOTO TenedoHa
60 Pemrenue 3agau Ha onpeieieHNUE YacTOThI U
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JIINHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHasl IpUpoaa CBETA.

bubmuoreka [JOK

01 CxkopocTts cBeta. BomHOBBIE CBOMICTBa CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku cBeta. [IpsmoauHeiiHoe
62 pacnpocTpaHeHue CBETa. 3atmenus CoJHIIa U bubnuotexa LIOK
https://m.edsoo.ru/ff0b3658
JlyHsl
3aKoH OTpaKeHHs cBeTa. 3epkana. Pemenue
63 3a7a49 Ha ipI/IMeHeHI/IC 3a1<01+11)a OTPaKEHUS bubnrotexa LIOK
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienne cBera. 3aKOH IPETOMIICHUS bubnuoreka [IOK
CBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpPEHHEE OTPa)KEHUE CBETA.
65 HCHOJ‘IB?;OBZIF{I:/Ie nonHorrz) BHYTPEHHETO Bubnuorexa LTOK
https://m.edsoo.ru/ff0b3cS5c
OTPaKEHHUS B ONITUYECKUX CBETOBOAX
JlabopaTtopHnas pabora "MccnenoBanue
66 3aBHCHMOCTH yTJIa MPEIOMIICHHS CBETOBOTO
Jiyda OT yIJia naJieHus Ha TpaHuIle "BO3yX-
crexsio""
Ypoxk-koupepennus "Hcnonb3oBanue
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
68 JIunzel. OnTuyeckas cujia JUH3bI bubmuorexa HOK
https://m.edsoo.ru/ff0b3{2¢c
69 [TocTpoenue n300paxkeHUI B TMH3AX bubmuorexa HOK
https://m.edsoo.ru/ff0b444a
JlaGoparopHas paboTa "OHpeI[eJ'IeHI/Iev BuGmiorexa 1IOK
70 (hOKYCHOTO paccTOSTHUS M ONTHYECKOMN CHIIBI

coOuparoriei JTUH3bI"

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

bubmuoreka [JOK

" npubopsr" https://m.edsoo.ru/ff0cOa7e
bubmmoreka [{OK
72 ['na3 xak ontuueckas cucrema. 3peHue https:/m.edsoo.ru/fOb4684
7 VYpoxk-koupepenuus "edekrsr 3penus. Kak
COXPaHUTH 3peHue"
Paznoxxenue 6enoro ceera B criekTp. ONbITHI
74 Herorona. Cnoxenue CHCKTpaJ'II)HI)II)X IIBETOB. bubmmorexa [OK
https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTtopnast pabota "OMBITHI 1O
75 pa3oKEeHUI0 OEJIOT0 CBETa B CIIEKTP U bubmuorexa [JOK
BOCITPUSITHIO LIBETA MTPEIMETOB MPH UX https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHUH Yepe3 I[BETOBbIE GUILTPHI"
Ypok-npaktukyMm "BosiHOBBIE CBOKCTBA
76 CBeTa: Iucriepcusi, UHTephepeHITUI U
mudpakus”
77 OmnbiTer Pesepdopnaa v mmaneTapHast MOJIETb bubmuorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
79 Hcnyckanue u morJIONeHUE CBETa AaTOMOM. bu6mmoreka [JOK
KBantsl. JInHeiyaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "HabmoqeHue ciekTpoB bubnunoreka [JOK
HCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUIIBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siapa. Hyknonnas bubnunoreka [JOK

MOJIENb

https://m.edsoo.ru/ffOc18ac
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bubmuoreka [JOK

83 PannoaktuBHbIie npeBpanieHus. M30Tomnsl https://m.cdsoo.ru/ff0c] al4
Pemenue 3amau o teme: "PannoakTuBHBIC bubmmoreka [{OK

84 "

MIpeBpALLEHUS https://m.edsoo.ru/ffOc1b4a

85 [Tepuon monmypacnazna

26 Ypoxk-koHpepenius "PagnoakTuBHbIE bubnuoreka [JOK
U3JIy4eHUs B MIPUPOJIE, MEIULIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

37 SnepHble peakiyy. 3aKOHbI COXpaHEHUs bubnuorexa [JOK
3apsI0BOTO ¥ MacCOBOTO YHCE https://m.edsoo.ru/ffOc1c58
OHeprus CBs3U aTOMHBIX sep. CBsA3b MacChl bubnuoreka [IOK

88
U DHEPTUH https://m.edsoo.ru/ffO0c1d7a

89 Pemrenne 3agau o reme "SAnepusie peakuun”

90 Peakuuu cuHTe3a u neneHus saep. bu6mmoreka [IOK
Ucrounuku sueprun CoJtHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "SAnepHas sHEpreTUKA.

91 JIefcTBHS paIMOAKTUBHBIX U3Ty4EeHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroToBka K KOHTPOJILHOU paboTe MO Teme

9 "DeKTpOMarHUTHOE TOJIE. bubnuoreka [JOK
DJIEKTpOMarHuTHbIEC BOJIHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBieHUs"

KouTtponbHas paborta o teme
93 "DJIeKTPOMAarHUTHOE TOJIE.
DNeKTpOMarHUTHbBIE BOJHBL. KBaHTOBBIE
siBIeHUS"
94 IToBTOpenue, oboOeHue. JlabopatopHsie bubnuoreka [IOK

paboTsl o Kypey "B3aumoneiictsue Ten"

https://m.edsoo.ru/ff0c245a

70




[ToBTOpenue, o6o0menue. Pemenne

95 aCUYETHBIX U KAUECTBEHHBIX 3a1a4 10 TEME 1 bubmorexa HOK

%,) " A https://m.edsoo.ru/ff0c2572
TennoBsle mpoueccsl

IToBTOpenue, 060061eHNe. Pemenne

96 aczTeTIEIL}IIf u KaquI’IFIB::HBIX ;11 ::I 10 TEME 1 bubmmorexa [TOK
P o A https://m.edsoo.ru/ff0c2a22
"KII/] TerutoBeIX ABUTATENICH"
I1 , 0000 .P

97 a()czg;iil:f iI ;;::::::;HXC;: e:tlf io TEME 1 bubmmorexa [OK
P PIX 3al https://m.eds00.ru/ff0c2b30

KII[ snexTpoycTaHOBOK

[ToBTOpenue, 0606mmenue. JlabopatopHsie bubnuoreka [IOK

98 1 1
paboTsl o Kypcy "CBeToBbIe siBIICHUS" https://m.edsoo.ru/ff0c2¢52
I1 , 0000 . Pa6

99 Teiizzfaz{ﬁce) Toelv?e 'I'I;Z}Iizim 20:)(TzljeHI/I$I B 1 bubmorera [IOK

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

MEXaHHUKe

100 [ToBTOpenue, o6o6menue. Pabora ¢ | bu6mmoreka [IOK
Texctamu 1o teMe "Konebanus 1 BOJTHBL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Pabora ¢ | bu6mmoreka [IOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBJIEHHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Padorta ¢

102 TekcTaMu 1o Teme "KBaHToBast U siiepHas 1
¢duzuka"

OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECHEYUEHUE OBEPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ®wusuka, 7 knacc/ [leppimkua A.B., O0IecTBO OTpaHHYECHHOW OTBETCTBEHHOCTHIO
«M3narenbcTBO «OK3aMEHM».

2. ®wusuka, 8 kiacc/ [lepeimkua A.B., OO1IeCTBO OrpaHUYCHHON OTBETCTBEHHOCTHIO
«dpoda»; Akumoneproe obmuiectBo «M3narensctBo «IIpocBenieHne»».

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

METOANYECKUE MATEPHUAJIBI VIS YUUTEJIA

1. PaGouast mporpamma.

2. Tlporpammbl 0cCHOBHOTO 0011ero oOpa3oBanusi. Pusuka. 7 — 9 kiaccel (aBTopsl: A.B.
[lepsikun, E.M. I'yTHUK).

3. ®wusuka, 7 knacc/ [leppikun A.B., yae0. ais oOmieoOpa3oBar. yupexaeHHui/ A.B.
[lepoitkun. — 2-e u3a., crepeotun. — M.: [lpoda, 2013. — 221 c.

4. ®usuka, 8 kiacc/ [leppiukun A.B., yue6. ais obuieoOpaszoBat. yupexaenauii/ A.B.
[lepoitkun. — 2-e u3n., crepeotun. — M.: [lpoda, 2013. — 237 c.

5. ®wuzwmka, 9 xnacce/ [lepeimkun A.B., ['yrauk E.M., y4e6. mis obmeodpaszoBar.
yupexieHHuit/ A.B. Tleppimikus. — 2-e u3a., crepeotun. — M.: [Ipoda, 2019. — 352 c.

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

7. Coopnuk 3aaa4 o ¢pusuke: 7 — 9 k. : kK yaeonukam A. B. Ilepeimkuna u ap./ A.B.
[Tepeimikun; coct. I'.A. Jlonnosa. — M.: U3narenbcTBO «K3amen», 2018. —271c.

8. KoHTpoJsbHBIE B cCaMOCTOSATEIbHBIE pa0OTHI TI0 Gu3uke. 7 — 9 KII.: K yueOHnky A.B.
[Teprrmkuna, E.M. I'yrauk/ O.U. I'pomiieBa. — M.: M3gatenbctBo «Ok3amen», 2014.

HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1.®uzuka. O6pa3oBaTeIbHBIN CAUT 17151 IKOJIbHUKOB: http://www.fizika.nsu.ru/
2.Poccwuiickas snextpoHHas 1mkosia: https://resh.edu.ru/subject/29/10/
3. Enunas xosneknus g poBbIX 00pa3oBaTelbHBIX pecypcoB:http://school-collection.edu.ru
4.DenepanbHbII LEHTP MH(OPMaLIMOHHO-00Pa30BaTENbHBIX pecypcoB (®IUOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline % 2000/mi/18/p/page.html
5. Bce mst yaurens ¢pusuku: http://fiz. 1september.ru
6. http://my.mail.ru/community/chem-textbook/
7.https://educont.ru/
8.00pa3zoBarenbHblil unTepHeT-nopran «Kmace». URL: https://www.yaklass.ru/
9.MuTepakTuBHas oOpa3oBarenbHas iargpopma Yuu.py. URL: https://uchi.ru/
10. Ownnaita-natpopma  «Lludposoii oOpazoBatenbHblii  kKOHTeHT». URL:  https://educont
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Kpurepuun u HopMbI oOleHKH 3HaHUH o0y4yarommxcs no ¢pusuke (Ilpunoxenne 1).

KpuTtepuu u HoOpMbI O1lIeHKH 3HAHMI M YMeHHI 00y4alOLINXCs 3a YCTHBIH OTBET

OtMmer| KpuTepuu BbICTABJIEHHS OTMETOK
Ka B

0aja

X

«5» YuyeHuk:

1. IToka3eiBaeT riay0OKOE W TIOJHOE 3HAHWE W IMOHWMAHHE BCETO IMPOrPAMMHOTO
Marcepuaia; MmoJIHOC MOHMMAHUC CYHIHOCTHU paCcCMaTpuBaCMbIX HOH?ITI/Ifl, SIBJIEHUU U
3aKOHOMEPHOCTEM, TEOPHIl, B3AUMOCBSI3EH.

. YMeeT cOCTaBUTh MOJHBIN M NPAaBUJIBHBIA OTBET HA OCHOBE M3YYEHHOTO MaTepuasa;

BBIJICISITh  TJIAaBHBIE  TIOJIOKEHHS,  CaMOCTOSITENIbHO  TMOJTBEPXKAATh  OTBET
KOHKPETHBIMH  TNpuMepamu,  ¢GakTamMH;  CaMOCTOSITEIbHO |
apryMEHTHPOBAHO  JeNlaTh  aHaiW3, O00O0OIeHWs, BBIBOJBI, YCTAaHABIMBATH
MEXIpEeIMETHbIE CBA3M (Ha OCHOBE paHee MpUOOPETEHHBIX 3HAHWM) U
BHYTPHUIIPEIMETHBIE CBSI3M, TBOPYECKM TMPUMEHATHh TIOJyY€HHBIE 3HAHUS B
HE3HAKOMOHM CHTYyalluu; TMOCIEOBaTEIbHO, UETKO, CBA3HO, OOOCHOBAaHHO |
0€301MO0YHO M3JIaraTh yUeOHBIN MaTepuall. YMEET COCTABIISITH OTBET B JIOTUUECKOU
MOCJIEIOBATEIbHOCTH € HWCIIOJIb30BAaHUEM TPUHATOW TEPMUHOJIOTHH; JENaTh
COOCTBEHHBIE BBIBOJIBI; (POPMYJIMPOBATH TOYHOE OIPEACIICHUE W HCTOJKOBAHUE
OCHOBHBIX TOHSTHH, 3aKOHOB, TEOPHUl. MOXKET NMPU OTBETE HE MOBTOPSATH JIOCIOBHO
TEKCT yuyeOHMKa; u3jaraTh, MaTepual JUTEPaTypHbIM  SI3BIKOM;  MPaBWJIBHO U
00CTOSITENFHO ~ OTBEYATH

Ha JIOTOJIHUTENbHBIE BOMPOCHl YYHUTENS; CAMOCTOSITENbHO M PalMOHAIBHO
WCIIOJIb30BAaTh  HArJISIAHbIE  TMOCOOMs,  CHpaBOYHbIE  MaTepUasibl, y4EOHUK,
JIOTIOTHUTEIBHYIO JIUTEPATYpPy, MEPBOUCTOYHHMKH; MPUMEHSTh CHUCTEMY YCIOBHBIX
0003HaYeHH MPY BEJICHUU 3alKcei, COMPOBOKIAIOIINX OTBET; UCIOIB30BaTh IS
JOKa3aTeNbCTBA  BBIBOJOB W3 HAOIIOJEHUI

U OTIBITOB.

3. CaMoCTOATENBHO, YBEPEHHO U 0€30IIMO0OYHO MPUMEHSET MOJIyYeHHBbIE 3HAHUS B
pelieHuy npodieM Ha TBOPUYECKOM YpPOBHE; AOIyCKaeT He Oojee OJHOro Henouéra,
KOTOPBIH JIETKO MCTIPABJISET MO TPEOOBAHHUIO YUUTEINsI; UMEET HEOOXOAMMbIE HaBbIKU
paboTel ¢ mpubopamu, uepTekamMH, cXemamu, TIpadukaMu, KapTamH,
COMYTCTBYIOIIMMHU OTBETY; 3alUCH, COMPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBaHUSM.




«4»

Y4yeHuk:

1. Iloka3bIBaeT 3HAHUS BCETO M3Y4YEHHOI'O IpPOrpaMMHOro marepuaina. J{aér
MOJIHBIA M TPaBWIbHBIM OTBET HAa OCHOBE M3YUYEHHBIX TEOPHUM; OIMYCKAET
HE3HAYUTENIbHbIE OMMOKH W HEIOYETHI MPH BOCIPOU3BEICHUU H3Y4EHHOTO
MaTtepuaina, HeOOJbIINEe HETOYHOCTH MPH MCIIOJIb30BAHUN HAYYHBIX TEPMUHOB WU B
BBIBOJIaX, 0000IIEHMAX W3 HaOmoneHuid. Marepuan u3IaraeT B ONpPeaeIEHHON
JIOTUYECKOW TOCIEeIOBATEIILHOCTH, TIPU 3TOM JOIyCKAaeT OJHY HErpyOyro OmMOKy
WM He 0oJiee IBYX HEJOUYETOB, KOTOPHIC MOYKET UCTIPABHTH CAMOCTOSTEIBHO TIPH
TpeOOBaHUU WM HEOOJBIION MOMOIIM IMPENOAaBaTelNs; OITBEPKIACT OTBET
KOHKPETHBIMH TMPUMEPAMU; TMPABWIHHO OTBEYACT Ha JOMOJIHUTEIHHBIE BOIIPOCHI
YUUTETIS.

2. YMeeT caMOCTOSITEILHO BBIICTSTh TJIABHBIC MOJIOKEHUS B U3YYEHHOM MaTepHae;
Ha OCHOBaHMU (PaKTOB U MPUMEPOB 000OIIATh, JENaTh BBIBOJBI. YCTaHABIUBATH
BHYTPHUIIPEIMETHBIE CBSI3U. MOXET MPUMEHSTDH MOJyYCeHHBIC 3HAHHS Ha MPAKTUKE B
BHJIOU3MEHEHHOM CUTYaIlMH, COOJII0IaTh OCHOBHBIE TIpaBujIa KyJbTYypbl YCTHOM peuu;
WCIIOJIb30BaTh MPU OTBETE HAYYHBIE TEPMUHBI.

3. He oOnamaer m0CTaTOYHBIM HABBIKOM pabOTHI CO CIPABOYHOU JUTEPATYPOH,
Y4eOHMKOM, TEPBOMCTOYHHKOM (MIPAaBUILHO OPHEHTHPYETCS, HO paboTaeT
MEIJICHHO ).

«3»

YyeHuk:
1. YcBanBaeT 0CHOBHOE COJIEpKaHre yueOHOTO MaTepualia, HO UMEET MpoOebl,

HE MPETSITCTBYIONINE AaTbHEUIIEMY YCBOCHHUIO IIPOTPaMMHOTO MaTepraa.

2. M3maraer MaTepuall HECHCTEMAaTU3WPOBAaHHO, (parMeHTapHO, HE Bcernaa
MOCIIEIOBATEIbHO; TMOKA3bIBAET HENIOCTATOYHYI C(HOPMHUPOBAHHOCTh OTACITHHBIX
3HaHUHW U YMEHMI1; CJIab0 apTryMEHTUPYET BBIBOJIBI K 000OIIEHHUS, TOMYCKAET OIIHOKH
npu ux (GOpMYyIHPOBKE; HE HCIIOJIB3YEeT B Ka4eCTBE NOKAa3aTelIbCTBA BBIBOJABI U
00001IeHNsT W3 HAOIIOACHUM, ONBLITOB WIIH

JOIYCKAeT ONITUOKH MPH WX U3JI0KCHUH; TaET HEUETKUE ONPEICICHHUS TOHITHH.

3. HcnpIThIBaeT 3aTpyJAHCHHUS B NPUMEHEHUW 3HAHHMMA, HCOOXOJAMMBIX JUIS PEIICHUS
3aJla4 Pa3IUYHBIX THUIIOB, MPAKTUYCCKUX 3aJaHUi; MPU OOBACHEHHMH KOHKPETHBIX
SIBJICHUH Ha OCHOBE TCOPUH M 3aKOHOB; OTBEYAET HEIOJIHO HA BOMPOCHI YUUTEIIS HIIN
BOCITPOM3BOJUT COJACPKAHME TeKCTa Yy4eOHHMKA, HO HEJIOCTATOYHO IOHHMAaeT
OTJIC/IbHBIC TIOJIOXKEHUS, UMCIOIINE BAXKHOE 3HAUCHUE B TOM TEKCTE, JIOMYCKask OHY-
JIBE TpyOBIe OMINOKH.

«2»

Y4yenuk:

1. He ycBauBaeT u He pacKpbIBaeT OCHOBHOE COJEpKaHUE MaTepuaia; He 3HaeT WIH
HE [MOHMMAET 3HAYUTEIBHYIO YaCTh IPOIPAMMHOIO MaTepuala B Ipeaenax
MOCTaBJICHHBIX BOIIPOCOB; HE JIEJACT BHIBOJIOB U 000OIICHUT.

2. Nmeet cnabo chopMUpOBaHHBIE U HEMOJIHBIC 3HAHUS, HE YMEET MPUMEHSAITh X
MIPH pEIIeHUH KOHKPETHBIX BOMIPOCOB, 3a/1a4, 3a/IaHui TI0 00pasiry.

3. Ilpu oTBeTe Ha OAMH BOMPOC JOMyCKaeT Ooyiee ABYX I'PYOBIX OMIMOOK,
KOTOPBIE HE MOYKET UCIPABUTH AK€ MPU IIOMOILIY YUUTEIIS.

Kpurtepun oneHuBaHNs NHCbMEHHBIX Pa0OT (KOHTPOJIbHBIX, CAMOCTOATEIbHbIX)

Ormerka B | KpuTepnu BbICTaBIeHHSA OTMETOK

oas1ax

«5»

Y4yenuk:

1. Bemmonsumn paboty 6e3 ommboK 1 HEI0UETOB.

2. lonmyctun He 6osiee 0JHOTO HEeJ0YeTa.

3.B paboTax ¢ M30BITOUYHON MIOTHOCTBIO 3aJaHUM JOMYCKAETCS BBHICTABIICHUE
OTMETKH «5» B COOTBETCTBHH C 3apaHee OTOBOPEHHBIM HOPMATHBOM.




«4»

Y4yenuk:

1.BemmonHun pa®oTy MOJHOCTBIO, HO JOMYCTWJI B HEeW He Oosiee OAHOM
HerpyOoi ommrOKy ¥ OJHOTO HEJ0YeTa MM He OoJiee IByX HEOUETOB.

2.B paboTax ¢ M30BITOYHON MIOTHOCTBIO 33JaHUM JIOMYCKACTCS BBHICTABICHUE
OTMETKH «4» B COOTBETCTBHH C 3apaHee OTOBOPEHHBIM HOPMATHUBOM.

3»

Y4yenuk:

1.[IpaBuiIbHO BBINIOJHUII HE MEHEE MOJIOBUHBI paOOThI WM JOMYCTUI: HE OoJee
IBYX TpyOBIX OMMOOK, WM He Ooyiee OnHOW TpyOoil M omHOUM Herpyboi
OLIMOKM M OJIHOTO HEJO0YeTa; WM He OoJiee NBYX-TpPeX HErpyoObIX OIIHMOOK;
(hopMyIBI IPH HATWYUH PABUIBHOTO OTBETA WIIM OJHOM HETrpyOoOil OmMOKH U
TpPEX HEIOYETOB; WJIM NPU OTCYTCTBUM OUIMOOK, HO IPU HAJIMYUU YETHIPEX-
MATU HEJ0YETOB.

2. B pabGoTax ¢ M30BITOUHON MJIOTHOCTHIO 33JAHUN JOIMYCKAETCs BBICTABJICHHE
OTMETKH «3» B COOTBETCTBHHM C 3apaHEe OrOBOPEHHBIM HOPMATHBOM.

«2»

Yuyenuk:

1. lomycTuit yucio omuboOK U HEJIOUETOB MPEBOCXOISIIEe HOPMY, ITPU KOTOPOIt
MOKET OBITH BBICTABJIE€HA OTMETKA «3»;

2.1IpaBHJIBHO BBHITIOJTHWI MEHEEe YacTH padOoThl, JOCTATOYHOM IS BBICTABJICHHS
OTMETKH «3».

KpnTepm[ OICHUBAHUA KAaYE€CTBCHHbBIX 3a1a4

OTMeTKa B

Kpurtepuu BbICTaB/ICHUS OTMETOK

0aJu1ax

5» [IpencraBieH mnpaBUIBHBIA OTBET Ha BOMPOC, M TMPHUBEACHO JOCTATOYHOE
000CHOBaHME, HE COJIepKaIlee ONTHOOK.

«4» [IpencraBineH TmpaBWIBHBIA OTBET Ha IMOCTABJICHHBIA BOIPOC, HO €ro
000CHOBaHHME HEKOPPEKTHO WJIM HE SIBISETCS JOCTATOYHBIM, XOTS COJCPKHUT
yKazaHue Ha (pu3uyeckue sBJICHUS (3aKOHBI), MPUYACTHBIE K OOCYXIaeMOMY
BOIIPOCY.

3» [IpencraBiaeHbl KOPPEKTHBIE PACCYKICHHS, MPUBOAAIIUE K IMPABHIBHOMY
OTBETY, HO OTBET IBHO HE CHOPMYIHPOBaAH.

2» [IpencraBiensl oOmue paccyKIeHHsS, HE OTHOCSIIMECS K OTBETYy Ha

ITOCTaBJICHHBIN BOIIPOC.

NJIN
OTBeT Ha BOIIPOC HEBCPCH HE3aBUCHUMO OT TOI'0O, YTO PACCYKACHUS ITPaBHUJIbHBI
WJIM HCBCPHBI, NJIN OTCYTCTBYIOT.

Kputepuu onieHuBaHus pacuyeTHBIX 32124

Otmerka B | Kpurepnu BbicTaBIeHHSI 0TMETOK
0aJu1ax
«5» [IpuBeneHo mMONHOE MPAaBWIBHOE pELIEHHE, BKIIOYANOIIEE CIEAYIOIINE

JJIEMEHTBI:

1) BepHO 3anMcaHO KpaTKO€E YCIOBUE 3aauH;

2) 3amucaHbl ypaBHEHHs M (OpPMYIbl, IPUMEHEHHE KOTOPBIX HEOOXOJUMO U
JIOCTaTOYHO JUIsl pelIeHNs 3a7jauyll BBIOpAaHHBIM CIIOCOOOM;

3) BBINOJHEHBl HEOOXOAMMBIE MaTeMaTHYEeCKUE MPeoOpa3oBaHUs U PACUETHI,
MPUBOALINE K MPABUIBHOMY YHMCIOBOMY OTBETY, M IpeAcTaBiIeH OTBeT. [Ipu
9TOM  JIOTIYCKAETCS  pelIeHHE «IO0  4YacTsM» (C  MPOMEXYTOUYHBIMH
BBIUUCIICHUSIMH)




5

«@» [IpaBunbHO 3ammcaHbl HEOOXOAMMBIE (OPMYIBI, TPOBEACHBI BBIYMCICHUSA, U
MOJIydeH OTBET (BEpHBIA MJIM HEBEPHBIHM), HO JOIMyIIeHa OImKMOKa B 3amlHch
KpaTKOTI'0 yCJIOBMs Uiy nepeBoje eaunun B CU.
nim
[IpencraBineHo MmpaBUIBLHOE PEIICHUE TOJBKO B 00LIEM BUae, 0€3 KaKux-Iubo
YHCIIOBBIX PACUYETOB.
nim
3anucaHbl ypaBHEHHUsI M (GOpMYJbl, NMPUMEHEHHE KOTOPHIX HEOOXOIUMO H
JOCTaTOYHO JUId  pELIEeHUs 3aJayd  BBIOPAaHHBIM  CIIOCOOOM, HO B
MaTeMaTHYECKUX NPeoOpa30BaHUAX WM BEIYMCICHHSIX JIOMYIEHA OMIMOKa.
«3» 3anucaHbl U KCIOJIH30BAHBI HE BCE MCXOAHBIC (HDOPMYIBI, HEOOXOIUMBIC ISt
pelIeHus 3a1a4H.
N
3anucaHbl Bce UCXOAHbIE GOPMYIIbI, HO B OJIHOM U3 HUX JOMYII€HA OIINOKA.
2» Bce cnywam pemieHus, KOTOpbIE HE COOTBETCTBYIOT — BBIIIECYKa3aHHBIM
KPUTEPUSIM BBICTaBJICHMsI OLIEHOK Ha OTMETKY 5,4,3.
TecTtupoBanue

OTMeTKa B

Kpurtepuu BbiCTaB/ICHUS O0TMETOK

0aJsu1ax

«5» CTaBUTCSI, €CITU YICHHUK BBITIOTHII TTpaBuiIbHO OT 80% 10 100% oT obmmiero
yucia 0amioB

«4» CTaBUTCS, €CJIM YYEHUK BBIOJIHII MpaBHiIbHO OT 60 % 10 79% ot o01iero
yucna 6ajioB

3» CTaBUTCS, €CJIM YYEHUK BBIIOJIHII MPABUIBLHO OT 35 % 10 59% ot o01iero
yucia 6ajioB

2» CTaBUTCSI, €CITU YICHHUK BBITIOJTHIII TTPaBUILHO MeHee 35 % oT 0011ero uncia

0aJUIOB WJIM HE MPUCTYNHJI K paboTe, UM HE MPEJICTABUII Ha IPOBEPKY.

Kpurepun oueHuBanusi J1a00paTopHbIX padoT

OTmerka Kpurepun BbicTABJIEHUS OTMETOK
B 0aJju1ax
«5» CraBurcs, ecJiM Y4CHHK:

[IpaBUnIBbHO OIpenenus Lellb ONbITa U BBINOJHWI paboTy B MOJHOM 00beMe
¢ coOmnroieHueM HeoO0X0AMMOM NOCIEe0BAaTENbHOCTH MPOBEACHUS OIBITOB U
u3MepeHuil. CaMOCTOSITeNIbHO W pallMOHAIBHO BBIOpAJ M MOATOTOBMI IS
onbITa HEOOXOoAUMOe O00OpYyIOBaHME, BCE ONIBITHI NPOBET B YCIOBHIX U
pexuMax, oOecHeuuBalOIMX MOJIyYeHHE pe3yJlbTaToB M  BBIBOJOB C
HanOoJbIIel TOYHOCThI0. HaydHO rpaMOTHO, JJOTMYHO ONKcall HaOII0IeHHs U
copMHUpoBall BBIBOJIBI U3 OMBITa. B mpeacTaBieHHOM OTYeTe MPAaBUIBHO U
aKKypaTHO BBINOJIHWJI BCE 3aIlUCH, TaOJMIIbI, PUCYHKH, YEPTEXH, TpapuKH,
BBIUHCIIEHUS U cJei1an BbIBOBL. [I[paBUIBHO BBIIOIHWII aHAJIN3 NTOTPEIIHOCTEN
(9-11 KJIACCBI). IIpossiser OpPraHU3alOHHO-TPYIOBBIE YMEHUSA
(moaepKuBaeT YUCTOTY paboyero MecTa M MOPSAOK Ha CTOJE, SKOHOMHO
HCIIOJIB3YET PACXOJHBIE MATEPUAIIBI). DKCIIEPUMEHT OCYILECTBIISAET 110 IUIaHY C
y4eTOM TEXHUKH O€30MacHOCTM W TMpaBuUi pabOThl C MarepualamMu |
000pyI0BaHNEM.




«4»

CraBuTcs, €C/Id YYEHHK;

Boimonaun TpeboBaHUS K OICHKE «5», HO: OMBIT NPOBOJIWI B YCIOBHSIX,
He 00eCTIeUYnBaOIIUX JOCTATOYHON TOYHOCTH U3MEPEeHHA. bbuTo nomyiieHo aBa
— TpuU Hejouera wiM OoJiee OJHOM TpyOOl OMMOKM W OJHOTO HEAOYETa.
DKCIIEpUMEHT MPOBEACH HE MOJIHOCTHIO WM B ONMUCAHUHU HAONIOJCHUN U3
OTIBITA YUEHUK JOMYCTHJI HETOYHOCTH, BBIBOJIBI CJIEJ Il HETIOTHBIE.

3»

CraBurcs, ec/iM Y4eHHUK:

[IpaBHUIBHO OIIpENENNIT LIENb OTBITA; PA0OTY BBHITIOJIHSET MPABUIILHO HE MEHEE
YeM HaIloJIOBUHY, OJHAKO OOBEM BBHINOJHEHHOW YacTH TaKOB, YTO IMO3BOJISET
HOJTYYHUTh TPAaBUJIbHBIC PE3YIBTATHI U BBIBOJIBI [0 OCHOBHBIM, IPHHINITHAIEHO
BKHBIM 3a7auyaM padoTel. [lonbop oGopymoBaHusi, 00bEKTOB, MaTepUajoB, a
TaKkKe pabOoThl MO Hayajay OMbITa MPOBEJ C MOMOIIBIO YUUTENs; WIK B XOJ€
MIPOBEICHUS OTIBITa M U3MEPEHUH OTbITa OBLITN OIYIIEHBI OIMOKH B OMTMCAHUT
HaOmofeHu,  QopmynupoBaHud  BBIBOJOB.  ONBIT  MPOBOAWIICA B
HEpallMOHANBHBIX YCIOBUSAX, YTO MPUBEIO K IOJYYEHHUIO PE3YJIbTaTOB

c Oomnpled TOTPEemHOCThI0 WM B OTYeTe OBUIM JOMYIIEHBI B OOIIEH
CIIOKHOCTH He Oojee AByX OMIMOOK (B 3amMCSIX €AWHUIL, HU3MEPEHHUsX, B
BBIYMCIIEHUSX, Ipadukax, TabauIax, cxemax, aHajau3e NOTrpelHoCTe! U T.11.) He
MPUHIUTIHATBGHOTO U JaHHOW paboThl XapakTepa, HO MOBJIWSABIIMNX Ha
pe3yNbTaT BBINOJIIHEHHUS; HE BBIMIOJIHEH COBCEM HJIM BBITIOJIHEH HEBEPHO aHAU3
norpemuoctedt  (9-11  xmaccer).  Jlomyckaer  rpyOyro  OHMIMOKY

B XOJI€ 3KCIepuMeHTa (B 00bsICHEHUH, B 0(hOpPMIICHHH pabOThl, B COOJIIOIEHUN
MpaBWJI ~ TEXHUKH Oe3omacHOCTH TMpu  paboTe ¢  MarepualaMu H
000pyI0BaHUEM ), KOTOPASI UCTIPABIISIETCSI 10 TPEOOBAHUIO YIUTEIIS.

«2»

CraBuTcs, €CJIM yYeHUK:

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

HE MOATOTOBMII HY)KHOE 000pY/I0BaHHE M 00HEM BBITIOJTHEHHON 9acTH padOThI
HE TIO3BOJISIET CJeNaTh TPABWIBHBIX  BBIBOAOB. OMBITH, HW3MEpPEHHS,
BBIUMCIICHUS, HAOIOICHUS TIPOU3BOIMIIUCH HENPaBUIIBHO. B x071¢ paboThl U B
oTYeTe OOHAPYKHIIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMCUCHHBIC B
TpeOOBaHUAX K OICHKE «3». JlomyckaeT nBe (1 Oosiee) rpyObie OITMOKHU B X0O1€
9KCIIEPUMEHTA, B 00BsICHEHNH, B 0()OPMIICHUH PAOOTHI, B COOTIOICHUH TTPaBUII
TEXHUKHU 0€30TIaCHOCTH TPU paboTe ¢ BEIECTBAMU B 000PYJI0BaHUEM, KOTOPHIE
HE MOYKET MCIIPABHUTH JAXKe 10 TPCOOBAHUIO YIUTEJISI.




IIpuioxenue 2

[IpoBepsiembie Ha OI'D o pu3uke TpedoBaHUS
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEJIbHOM NMpOrpamMMbl
OCHOBHOTO 00111eT0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K PEAMETHBIM pe3yIbTaTaM 0a30BOT0 YPOBHS
IIPOBEPSIEMOTO | OCBOEHMS OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
TpeOoBaHUs o0pazoBanus Ha ocHoBe PI'OC
1 [Nonnmanue ponu GU3NKK B HAYYHOU KapTHHE MHPA;

c(hopMUPOBAHHOCTh 0a30BBIX MPEACTABJICHUN O 3aKOHOMEPHOW CBS3U U
MM03HABAEMOCTH SIBJICHUW NPUPOJIBI, O POJIM 3KCIIEpUMEHTa B (usmke, o
cucteMooOpasyromed poiau (UMK B Pa3BUTUU ECTECTBEHHBIX HayK,
TE€XHUKH M TEXHOJIOTHH, 00 3BOTIONUHU (PU3MYECKUX 3HAHUI M UX pOJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOM KApTHHE MHpPA, O BKJIAJIE POCCUMCKUX U
3apyOEKHBIX YUEHBIX-(PHU3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB
OKPY’KaIOILIEr0 MUpa, Pa3BUTHE TEXHUKU U TEXHOJIOTHH

2 3HaHUS O BHJIaX MaTepuu (BEIIECTBO U I0JIE), O IBUKEHUU KakK criocode
CYLIECTBOBaHUS MaTepuu, 00 aTOMHO-MOJEKYISIPHOH TEOPUU CTPOCHUS
BEILECTBA, O (PU3UYECKOW CYIIHOCTU SBICHMM MPUPOJIBI (MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPOMATrHUTHBIX U KBAaHTOBBIX);

YMEHHE PA3JINYaTh SBJICHUS IO ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (U3NUECKOE SBICHUE;
YMEHHUE DPAclO3HaBaTh IPOSIBIECHUE U3YyYEHHBIX (PU3MUECKUX SIBICHUI B
OKpYKaloIlleM MUpPE, BBIAEISA X CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

3 Brnanenune ocHoBaMM MOHSATHUHWHOIO ammapara U CUMBOJIMYECKOTO SA3bIKA
(bM3UKH U UCTIONB30BAHUE WX JIJIS1 PEIICHUS YICOHBIX 3a/1a4;

YMEHUE XapaKTepH30BaThb CBOWCTBA Tel, (U3UYECKUE SBJICHHS |
MPOIIECCHI, UCTIOJIb3Ys (PyHIaMEHTaIbHbBIE U IMIUPUUECKHUE 3aKOHBI

4 VYMenue onmchIBaTh HN3YUYCHHEIC CBOICTBA TeN H (bl/I3I/I‘ICCKI/Ie SIBJICHUA,
HCIIOJIb3YA (bI/I3I/I‘IeCKI/Ie BCJIIMYHUHBI

5 Brnanenue ocHoBaMM METOJIOB HAyYHOTO MO3HAHMS C YYETOM COOJIOACHUS
npaBui1 0€301acHOro Tpy/a:

HaOmoieHne (U3NYECKUX SBJICHUM: yMEHUE CaMOCTOSITEIbHO COOMpPATh
9KCIIEPUMEHTAIbHYI0 YCTAaHOBKY M3 JaHHOTO Habopa o0OpydOBaHUS IO
MHCTPYKLIMHU, OIMCBIBATh XOJ OIbITA M 3alMChIBaTh €ro pe3yibTaThl,
(opMynupoBaTh BBIBOBI;

IpOBE/IEHUE NPSMBIX UM KOCBEHHBIX M3MEpeHHH (PU3MUECKHX BEIMYHUH:
yMEHUE  IJAHUPOBAaTh  M3MEPEHMs,  CAMOCTOSITEIbHO  coOuparthb
9KCIEPUMEHTAIbHYIO YCTAaHOBKY I10 MHCTPYKIHMH, BBIYHCIATH 3HAUEHUE
BEJIMYMHBI U aHAJIM3UPOBATh TOJYYEHHBIE PE3YIbTAThl C YUETOM 3aJaHHOU
HOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN;

IIPOBEJICHHE HECJIOKHBIX AKCIEPUMEHTAIbHBIX UCCIIeI0BaHMIA;
CaMOCTOSITENIbHO COOMPATh 3KCIIEPUMEHTABHYIO YCTAaHOBKY M NMPOBOIMUTH
HCCIIEIOBAaHUE N0 MHCTPYKLIMHU, MPEACTABIATE MOJyYEHHBIE 3aBUCUMOCTH
¢u3nYeckux BEMUYMH B BUAE TaOMUI M TpaduKOB, YUUTHIBATH
MOTPEIIHOCTH, JENIaTh BBIBOJBI IO pE3yJbTaTaM HCCIEA0BAHUS

6 [TonnMaHue XapakTepHBIX CBOWCTB (U3MUECKUX MOJesel (MarepuaabHas
TOUKa, a0COJIIOTHO TBEPJOE TEJIO, MOJAETH CTPOEHHS Ta30B, KUAKOCTEH M
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TBEPABIX TeJ, IUIAHETAPHAs MOJEIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOIO
A1pa) ¥ YMEHUE IPUMEHATh UX sl 00bACHEHHUS (PU3NIECKUX MTPOLIECCOB

YMmenue oOBSICHATH (PU3NYECKHUE POIIECCH U CBOWCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CHUTyalluii MPaKTUKO-OPHCHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BbBIABJIATH MNPUUYMHHO-CIICACTBCHHBIC CBA3UM W CTPOHUTH
0OBsICHEHUE C ONOPON HAa W3YYCHHBIC CBOWCTBA (DM3MYECKHUX SIBJIICHHM,
(u3HUecKre 3aKOHBI, 3AKOHOMEPHOCTH M MOJICITTU

YMeHue pemath pacyeTHbie 3aAaun (Ha 0asze 2 - 3 ypaBHEHUI), UCTIOIb3Ys
3aKOHBI ¥ ()OPMYIIBI, CBSI3BIBAIONINE (PU3NYECKHUE BETMYMHBI, B YACTHOCTH,
3aMMCchIBaTh KPAaTKOE YCIOBME 3ajjaud, BBIABIATH HEIOCTAIOIIME JaHHBIE,
BBIOMpATh 3aKOHBI M (GOpMYJbl, HEOOXOIUMBIE ISl €€ pEeLIeHHS,
WCII0JIb30BaTh CIPAaBOYHBIE JaHHBIE, NMPOBOJUTH PAaCUYEThl U OLEHUBATh
PEATUCTUYHOCTD MOTYYEHHOTO 3HAYeHUsI (PM3UYECKON BEJTMUMHBI; YMEHUE
OTIPENENATh Pa3MEpPHOCTh (UINYECKON BEIUWYMHBI, TOJTYYEHHOH IpHU
peLIeHNH 3a]1a4un

YMeHne xapakTepu30BaTh NPUHIMIBI JEUCTBUS TEXHUYECKUX YCTPOWCTB,
B TOM uHucje ObITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJIOIMUYECKUX
MIPOLIECCOB 0 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@HH@BHOﬁ
KU3HU I oOecTieueHus] 0e30MacHOCTH TPH OOpaIlleHUH C OBITOBBHIMU
MpuOOpaMH W TEXHUYCCKHMMH YCTPOWCTBAMH, COXPAHCHHUS 3J0POBBS H
COOJIIOZICHUST HOPM DKOJIOTHYECKOTO IMOBEACHHS B OKPY)KAMOIIEH Cpene;
MMOHMMAaHKEe HEOOXOJUMOCTH TPUMEHCHHS JIOCTIDKCHUH (U3HKH |
TEXHOJIOTUH JUISl pAllMOHAILHOTO MTPUPOIOTIOIE30BaAHUS

11

OnpiT moucka, npeoOpa3oBaHus U MpeAcTaBieHHs HHpopManuu
(bu3MuecKoro  coAep)KaHHUS C  HCIOJb30BaHUEM  HH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHUH;

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

YMEHHME HCIO0JIb30BATh IMPHU BBHINOJHEHUU Y4E€OHBIX 3aJaHUM Hay4dHO-
HNOMYJISAPHYIO JIUTEpaTypy (DU3MUECKOTO COJAEp)KaHUsA, CIPaBOYHBIC
MaTepuabl, pecypcsl cetu uTepHerT;

BJaJieHue 0a30BBIMH HaBBIKAaMU MpeoOpa3oBaHus MHGOPMAIUU U3 OJHOU
3HAKOBOW CHCTEMbl B JApYryl0; YMEHHE CO37aBaTb COOCTBEHHBIC
NUChbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBe UHPOpMAIUU U3
HECKOJIbKMX UCTOYHUKOB

Tabmuua 22.7

Ilepedenb aneMeHTOB cojiepkanus, poBepsieMbix Ha OI'D no ¢usuke

Kon

HpOBepﬂeMHﬁ QJICMCHT COACPKAHUA

MEXAHUWYECKUE ABJIEHUA

1.1

MexaHu4deckoe JABHIKCHUC. MaTCpI/IaJ'IBHaSI TOYKa. Cucrema OTCUCTA.
OTHOCHTENBHOCTH JABHXXCHUA

1.2

PaBHOMepHOE U HepaBHOMepHOe aBWkeHue. CpenHsst ckopocTs. Popmyna amis




BBIYUCIICHUS CPEIHEN CKOPOCTH:

V=—
t
1.3 PaBHOMEpHOE TpsIMONMHENWHOE JBIKEHHE. 3aBUCHUMOCTh KOOPJWHATHI Tela OT
BPEMEHH B CIIy4ae paBHOMEPHOTO MPSMOJUHENHOTO JBHKEHUS:
X(t) = Xo + vxt.
I'padbmkn 3aBUCUMOCTH OT BPEMEHH JUIS MPOSKIHH CKOPOCTH, MPOCKIIHU
MepeMenieHus, IMyTH, KOOPJAWHATHI TMPU PABHOMEPHOM TMPSIMOJIMHEHHOM
JIBHYKEHUU
1.4 3aBUCUMOCTh KOOpAMHATHI TeJa OT BPEMEHU B CIydyae pPaBHOYCKOPEHHOIO
MPSIMOJTMHEHHOTO JBUKEHUSI:
2
4
x(t) =x,+vy,t+a, TS
@opMynbl I TPOCKIIUU TIEPEMEIIECHUsI, MPOEKIIMU CKOPOCTH H MPOCKIIUU
YCKOPEHUS MTPU PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
2
4
sx(t)—v()x-t+ax-5,
v.(t)=v, +a, t,
ax(t) = const,
v - Vix® = 2ax8y.
I'paduku 3aBUCMMOCTH OT BpEeMEHHU /JIsl MPOEKIUH YCKOPEHHUS, MPOEKIHUU
CKOpPOCTH, MPOEKLUHMH IEPEMEIIEHUs, KOOPAMHATHI IPU PABHOYCKOPEHHOM
MPSMOJIMHENHOM JIBH)KEHUU
1.5 CBoOoHoe manenue. Gopmysbl, OMUCHIBAIOIINE CBOOOTHOE MaJeHUE Teja IO
BEpTUKANK (IBMKEHHE Tela BHU3 WM BBEPX OTHOCHTENBHO IOBEPXHOCTH
3emnu). ['paduku 3aBUCUMOCTH OT BPEMEHU [UISI MPOEKIHH YCKOPEHUS,
MIPOEKIIMHU CKOPOCTU M KOOPJIMHATHI TPH CBOOOTHOM MaJICHUH Teja M0 BEPTUKAIU
1.6 CKopoCTh paBHOMEpPHOIO [JBUXKEHHUs Tejla M0 OKpyXHocTU. HampaBnenue

CKOPOCTH.
dopmyna Uil BBIYHMCICHUS CKOPOCTH 4Yepe3 PaAMyC OKPYKHOCTH U TEPHOJ
oOparieHus:

]_ICHTpOCTpCMI/ITCJ'ILHOC YCKOPCHHUC. HaHpaBJ'ICHI/IC HOCHTPOCTPEMUTCIILHOT'O
YCKOPCHUA. <1>opMlea JJI1 BBIYUCIICHUS YCKOPCHUSA:
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®opmyna, CBSI3BIBAOLIAS IEPUO/I U YACTOTY OOpaIICHUS:

1
V=—
T
1.7 Macca. IInotHocts Bemecta. @opmyrna sl BBIYUCICHUS TUIOTHOCTH
m
%
1.8 Cuna - BektopHas uzudeckas BenuunHa. CIoKeHne cui
1.9 SBnenue nnepuuu. [lepssiii 3akoH HeroToHa
1.10 | Btopoii 3axon HproToHa:
F=m-a.
CoHanpaBlieHHOCTh BEKTOpa YCKOPEHUS Tejla U BEKTOpa CUJIbI, JeHCTBYIOIIEeH Ha
TEJ0
1.11 Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
by =—F,
1.12 | TpeHue nmokos U TpeHUE CKOJbKeHUs. Dopmyna i BIYUCICHHUS MOIYIS CUIIBI
TPEHUSI CKOJIbKCHHUS:
F,=p-N
1.13 | dedopmarus Tema. Ymopyrue W Heynpyrue aedopmaruu. 3aKoH YHOpyroi
nedopmaruu (3akoH ['yka):
F=k-Al
1.14  |BcemupHoe TAroteHue. 3aKOH BCEMUPHOIO TATOTEHUS:
m,-m
=G 12
F=G- =2
Cuna tsprecTu. Y CKOpeHHe CBOOOTHOTO MaACHHUS.
®opmyna JuIst BBIYUCICHUS CHIIBI TSHDKECTH BOJIHM3H MOBEPXHOCTH 3EMIIH:
F =mg.
IBuxenne 1uianer Bokpyr Connma. IlepBas KocMuueckass CKOpPOCTb.
HesecomocTs n neperpysku
1.15 |HMmmynsc Tena - BeKTopHast pusnueckasi BeTUUMHA.

p=my

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

3aKOH COXpaHEHMs UMITYJIbCA JJIsl 3aMKHYTOM CUCTEMBI TE:
p =my, + m,v, = const.

PeakTuBHOE NBMKEHNUE

1.17

Mexanndeckas pabora. @opmyra ISl BEIYUCICHUS PAO0OTHI CHITBL:

A= Fscosa.

Mexannyeckass MOI{HOCTb:

1.18

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

Teopema 0 KHHETHUECKOW SHEPTUH.

d)opMyna I BBIYUCIICHUA HOTeHHI/IaJIBHOﬁ OHEpTrun TCJa, IMOJHATOTO

3emueit:

Ep, = mgh

Hazg

1.19

MexaHun4deckas SHEprusi:

E=E +E,

3aKoH COXpaHCHUA MEXaHu4eCKOM OHCPI'uu. (DOpMy.]'Ia AJI1 3aKOHA COXpaHCHU

MEXaHUYECKON PHEPTUH B OTCYTCTBUE CHUJI TPEHUS:
E = const.

HpeBpameHI/Ie MEXaHUYECKOU OHCPIruu Ipru HAJIMIHUH CHJIbI TPCHUA

1.20

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

M =FL
Ycnosue paBHOBeCHUS pblyara:

Mi+M;+..=0.

IToaBYKHBINA U HEMOABMKHBIN OJIOKH.

ATIOJ'ICSHB}I

KIIJ] mpocTeIXx MEXaHU3MOB, n=
ASanaquHa;I

1.21

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




PZE-

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

p =pgh+ py,

1.22 | 3akown [lackans. 'mapaBnuueckuii mpecc

1.23  |3akon Apxumena. dDopmyna yisi ONPEACICHHUS BBITAIKUBAIOMICH CHJIBI,
JNEUCTBYIOLIEN Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM Ia3:
F Apx. = pgV.
VYcnosue nmaBanus tena. [InaBanue cynoB U BO3ayxoIUIaBaHHE

1.24 Mexanudeckue KoJjiebaHus. AMIUIATYAA, TEPUOJ W YacToTa KOJICOaHUM.

1

dopmyiia, CBSI3BIBAOIIAs YACTOTY U MIEPUOT Kosiebanuit: V = ?

1.25 |Maremartuueckuii W TPYKUHHBIA MasTHUKHA. [IpeBpaieHue 5SHEPruu Mpu
KoJie0aTeIbHOM JBM)KEHUN

1.26 | 3aryxatomue kosiebanus. BeinykaeHubie Konebanus. Pezonanc

1.27 |Mexannueckue BOJHBL. [IpoosnbHBIE M TIONIEpEYHBbIE BOJIHBI. J[JIMHA BOJIHBI M
CKOPOCTb PaclpOCTPAHEHUS BOJIHBI:
A=v.-T

1.28  [3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)K€HHE 3BYKOBOU BOJIHbI Ha TpaHUIIE
IByX cpel. MHdpa3Byk U ynbTpa3ByK

1.29  |IIpaktuyeckue pabOThI

N3mepenue cpeaHeil MIOTHOCTH BEIIECTBA; ApXUMEIOBOM CHIIBI, KECTKOCTU
MPYXUHBL, KOAPOUIIUEHTa TPEHUS! CKOJbXEHUS, pabOThl CHIIBI TPEHHS, CHUJIIbI
YIPYrOCTH; CpelHEH CKOPOCTH JBIKEHHS Opycka MO HAaKJIOHHOW TIIOCKOCTH;
ycKOpeHusi Opycka MpH [BWXKEHUM MO HAKJIOHHOW IUIOCKOCTH; YacTOThl H
neproja KojieOaHWii MaTeMaTH4eCKOro MasTHUKA; YacTOThl W Mepuoja
Kosie0aHUH MPY)KMHHOTO MasTHUKA; MOMEHTA CHIIbI, AEHCTBYIOIIETO Ha pblyar;
palboThI CUIIBI YIIPYTOCTH MIPH MOIBEME I'Py3a C MOMOILBIO HEMOBIKHOTO OJI0Ka;
paloThI CUJIBI YIPYTOCTH IIPU MObEME Ipy3a ¢ MOMOILBIO MOJIBUKHOTO OJI0KA.
HccnenoBanue 3aBUCUMOCTH apXHMMEAOBOM CHIIBI OT 00beMa NOTIpYXEHHOH
4acTH Tejla U OT INIOTHOCTH >KMJKOCTH; HE3aBUCUMOCTH BBITAJIIKMBAIOIIEH CHJIIBI
OT MAaCCHI TeJIa; CUJIBI TPEHUSI CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JIaBJIEHUS U OT
poJia MOBEPXHOCTH; CHJIbI YIPYrOCTH, BO3HUKAIOIIEH B IPYKHHE, OT CTEIEHU
neopMaluu NpyKHUHbBI; YCKOpeHHsI Opycka OT yrjla HakJOHa HalpaBJISIOLICH;
neproja (4acToThl) KOJIEOAHUH HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; TEepHOJa
Kojie0aHUH NPYKMHHOTO MasTHUKa OT MacChl Ipy3a U JKECTKOCTH IPYKHUHBI,
UCCIIeIOBaHUE HE3aBHCUMOCTH TepuoJa KoJeOaHHM HUTSHOTO MAasTHUKA OT
Macchl rpysa.

[IpoBepka ycnoBusl paBHOBECHS pblyara
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1.30 |®usnueckue sBIECHUS B MPUPOAE: MPUMEPHl JABWKEHUS C pa3IMYHBIMU
CKOPOCTSIMU B )KMBOM U HEKMBOW IIPUPOAE, ACHCTBUE CUIIBI TPEHUS B IIPUPOIE U
TE€XHUKE, TNPUIUBbl U OTIMBBI, JABWKEHUE IUIaHeT COJIHEYHOW CHCTEMB,
PEaKTUBHOE JABWKEHUE KUBBIX OPraHU3MOB, pblUaru B TEJI€ YEJIOBEKA, BIMSHUE
aTMOCc(EepHOTO IaBJICHHWs HA JKUBOW OpraHW3M, IUIaBaHHE pbIO, BOCHpPHUSATHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 3XO

1.31 |TexHuueckue YCTpPOICTBA: CHUAOMETp, NATUYUKU IIOJOKEHUS, PACCTOSIHUS U
YCKOpEHUs, JUHAMOMETp, MOJAIIMIHUKH, PAKETbl, pblYyar, MOJBUXHBIA U
HEMO/BWKHBIM OJIOKM, HAKJIOHHAs IJIOCKOCTb, MPOCTbIE MEXAHHU3MBI B OBITY,
COOOMIArOIINECs] COCYNBI, YCTPOMCTBO BOJOMPOBOJA, THUIAPABIMYECKHHA Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM Hacoc, apeoMeTp, 3XOJIOT,
HCII0JIb30BAHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIVIOBBIE ABJIEHUA

2.1 OcCHOBHBIE  TOJOXKEHHUS  MOJIEKYJIIPHO-KHUHETHUECKOH  TEOpPUHM  CTPOECHHUS
BelecTBa. MoJenu TBEpIOro, KUJIKOTO M ra3000pa3HOro COCTOSIHUN BELIECTBA.
Kpucrannnueckue u amopdHsie Tena

2.2 JBmkenne dyactuil BemectBa. CBsS3b CKOPOCTHM  JIBMOKEHHUS YacTHI[ C
TeMriepaTypoil. bpoyHoBckoe nBmkenue, nuddy3us

2.3 CMaunBaHuE U KallWJUISIPHBIC SIBJICHUS

2.4 TermnoBoe pacliipeHne U CKaThe

2.5 TennoBoe paBHOBecHE

2.6 Buayrpennsis sHeprusi. PaGota um Teruiomepemaua Kak CIOCOOBI W3MEHEHUS
BHYTPEHHEUN SHEPTUHN

2.7 Bunpl Tenonepenaun: TemIONpOBOIHOCTb, KOHBEKLIUS, U3IIy4CHUE

2.8 HarpeBanne wu oxnaxaenue Ten. KonaumyecTBO  TEOTHL. Y enbHas
TEIJIOEMKOCTb:

Q=ocm(t: - t1)

2.9 3aKOH COXpaHEHMsI SHEPIHMM B TEIUIOBBIX IIpolieccax. YpPaBHEHHE TEIJIOBOTO
OanaHca:

Q+Q+..=0

2.10 |Hcnapenne u KoHAcHcauusa. M3MeHeHHEe BHYTPEHHEH SHEPruM B IIpOLECCE
ucnapeHus M KoHAeHcauuu. KumeHnme skuakocTH. VYenbHas — TEIuloTa
napooOpazoBaHUsL:

L==
m
2.11 Bnaxxnocts Bo31yxa
2.12 |IInaBnenne u KpucTasum3anus. l3MeHeHue BHYTpEeHHEH »SHEPruM IpH

TUIaBJICHUU U KPpUCTAJUIU3AallNH. VY aenpHas TemiaoTa MIaBICHUS:




m
2.13 | BHyTpeHHss 3HEprus cropaHusi TOIUIMBA. Y IeibHasl TEIJIOTa CTOPAaHUs TOIUIMBA!
q=—
m
2.14  |Ilpunnmmsl padotel TeroBslx asurarteneii. KI1/] reruioBoro asurarens
2.15 |IIpakTuueckue pabOThI
N3mepenue ynenbHOW TEMJIOEMKOCTH METANIMYECKOTO IMJIMHJIPA; KOJUYECTBa
TEIJIOTHI, TIOJYYEHHOTO BOJOW KOMHATHOW TeMmeparypbl (UKCHPOBAHHON
Maccel, B KOTOPYIO OIyII€H HarpeTbli IWJIMHAP; KOJWYECTBA TEIUIOTHI,
OTJIaHHOTO HAarpeThiM IWIMHJIPOM, IOCJIE OIYyCKaHUS €ro B BOAY KOMHATHOMN
TEMIEPATYpbl; OTHOCUTEIBHOM BIIAXHOCTU BO3JyXa; YJCJIbHONW TEIUIOTHI
JIaBJICHUS JIb/A.
HccnenoBanne W3MEHEHHUS TEMIIEpaTypbl BOJABI MPU PA3IMYHBIX YCIOBUSX;
SBJIEHUS TEIJIOOOMEHA MPU CMEIIMBAHUN XOJOJHOW U ropsiueit BOJIbI; Mmpoliecca
HCHIapeHus
2.16 |®usnueckue SBJICHHS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHUE M KANUJUISIPHBIC
SBJIEHUSI B TPUPOJIE, KPUCTAIJIBI B Ipupoje, uznydenue ColiHIa, 3amMep3aHue
BOJIOEMOB, MOPCKHUE OpHU3bl; 00pa30BaHKUE POCHI, TYMaHa, HHEsl, CHera
2.17 | TexHu4eckue yCTPOMCTBA: KAMWJUISIPBI, MPUMEPHI MCIOJb30BAHUSA KPHUCTAJIIOB,
KUJIKOCTHBIM TEPMOMETp, AATUYHUK TEMIIEPATyphbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, MICUXPOMETP, MapoBasi TypOHHA, JBHUraTellb BHYTPEHHEIO
CropaHus
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 DnekTpusanus Teil. [[Ba Buja 3IeKTpUuYecKuX 3apsioB
3.2 B3aumoperictBue 3apsokeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHUs AEKTPUUECKOT0 3apsaa
34 Onektpuyeckoe mosie. HampspbkeHHOCTh  3iekTpuueckoro mnoJid.  [lpuHiun
CYIEPIO3UINH ICKTPUUECKUX TOJIeH (Ha Ka4UeCTBEHHOM YPOBHE)
3.5 Hocurenu »snektpuueckux 3apsiioB. JlelCTBHE 53JIEKTPUYECKOrO MOJs Ha
NIeKTpudecKue 3apsapl. [[poBOJHUKN U TUANEKTPUKH
3.6 ITocTosAHHBIN 3neKTpUUECKU TOK. JlelcTBUS aneKTpudeckoro Toka. Cuia Toka.
Hanpsoxenue.
q
==
t
U=—
q
3.7 DNEKTPUUECKOE COITPOTUBIIEHHE. Y IETBHOE IEKTPUUECKOE CONPOTUBIICHUE:!
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3.8 3axon Oma Juid yyacTKa JIEKTPUYECKOM Liemnu:
==

R

3.9 [locnenoBarenbHOE COEIMHEHNE TPOBOIHUKOB:
I =Iz;U=U1 +U2;R:R1 + Ro.
[TapannensHO€ cCOeTMHEHHE MTPOBOJHUKOB PABHOTO COMPOTUBIICHUS:

RoR

U1:U2;1211+12; _2.
CwMmerranablie COSTMHEHUS TTPOBOTHUKOB

3.10 |PaGoTta 1 MOILTHOCTb NEKTPUUYECKOTO TOKA.
A=U-1-;,P=U-1

3.11 3akoH Jlxoynsa-Jlenna:
Q=I>-R-t

3.12  |OmbiT Opcrena. MarHUTHOE mMOJIE MNPSAMOrO MPOBOJHUKA C TOKOM. JIMHUU
MarHuTHON MHAYKIIUU

3.13 MargutHoe 1I0JI€ IIOCTOSHHOIO MarHurta. B3anMOIEHCTBHE ITOCTOSHHBIX
MarHuToB

3.14 JlelicTBME€ MarHUTHOTO TOJISl HA MPOBOIHUK C TOKOM

3.15 | Onbrter @apages. SBneHne aneKTpoMarHuTHON HHAYKIuH. [IpaBuno Jlenma

3.16 |IIpakTuueckue pabOTHI
WN3mepenue  9JEKTPUYECKOTO  COMPOTHBJICHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI ANEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCHUMOCTH CHIIBI TOKa, BO3HUKAIOIIETO B IMPOBOJHUKE
(pe3ucTopsl, JIaMMoOuKa), OT HANPSDKEHUs HA KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH
COMPOTHBIICHUS OT JJIUHBI MPOBOJHHUKA, IUIOIIAU €r0 MONEPEeYHOro CEUEHUS U
yII€IBHOTO COTIPOTHBIICHUS.
[IpoBepka mpaBuiia Juisi SJIEKTPUUYECKOTO HAMNPSHKEHUSI MPU MOCIEA0BATEIEHOM
COCIMHEHUU NPOBOJHUKOB; MpaBUiia Ui CHJIbI 3JIEKTPUUYECKOTO TOKA MpPHU
napayiebHOM COSAMHEHUH MTPOBOJHUKOB (PE3UCTOPHI U JIAMITOYKA)

3.17 |®usnueckue sBICHUA B TPUPOJE: DJICKTPUUECKUE SBICHUA B aTMmocdepe,
ANIEKTPUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE MoJie 3eMJH, Apeiid MOI0CoB,
POJIb MAarHUTHOTO TOJISI /17151 )KU3HU Ha 3eMie, MOJISIPHOE CUSIHUE

3.18 |TexHuueckue yCTPONCTBA: BJIEKTPOCKON, AaMIEPMETP, BOJBTMETP, PEOCTAT,

CUETUYMK  DJIEKTPUYECKON  HSHEPIruH,  DIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBarebHbIE ANIEKTPOIPUOOPHI (mpumepsl), AIIEKTPUYECKHE
[IPEIOXPAHUTENH, JJIEKTPOMArHuT, JJIEKTPOABUIaTelb IOCTOSIHHOIO TOKa,
reHepaTop NOCTOSTHHOTO TOKA
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3.19 |OnexrpomarHuTHble BosHBIL. [lIKana 3eKTpOMarHUTHBIX BOJIH

3.20 |JIyueBas monenb cBeta. [IpsmonnHeiiHOe paclipocTpaHeHNE CBETa

3.21 |3akoH oTpaxeHus cera. [Inockoe 3epkaio

3.22  |IIpenomnenue cBera. 3aKOH IMPEIOMIICHHS CBETA

3.23 | ducnepcus cBera

3.24 |Jlunza. Xoxa myudedt B nuH3e. DOKycHOE paccTosHUe TUH3BL. OnTHYecKas cuia
JMH3BIL:
D=1/F

3.25 |I'ma3 kak ontuyeckas cucrema. OnTudeckue nprudopbl

3.26 |IIpakTuueckue pabOThI
N3mepenue onTuueckod cuibl coOuparomieil JuH3bI, (OKYCHOTO PacCTOSHUSA
coOuparomieid JUH3bI (IO CBOMCTBY paBEHCTBAa pa3MEpOB IMpeAMeTa U
M300paKeHMs], KOTJla MpeIMET PAcIloIOKeH B JBOWHOM (DOKyce), MmoKazaTems
MPETOMIICHHUS CTEKIIa.
HccnenoBanue cBoMCTBA M300pakeHUs, TTOJTYIEHHOTO ¢ TIOMOIIBI0 coOMparomen
TUH3BL, W3MEHEHHs (OKYCHOTO PACCTOSIHUSI JIBYX  CIIO)KEHHBIX  JIMH3;
3aBHCHMOCTH yTJla TIPEJIOMIJICHHSI CBETOBOTO JIyda OT yIJia MaJeHUs Ha TpaHUIle
"BO31IyX - CTEKJIO"

3.27 |®usuyeckue sBieHUs B npupone: 3atmenus ConHna u JlyHel, 1Bera Ted,
ONITHYECKHE SBJICHUS B atMoc(epe (1iBeT Heba, pedpakius, paayra, MUPax)

3.28 |TexHuueckue YyCTPOWCTBA: OYKH, TMEpPUCKOI, (oToanmapar, ONTHUYECKUE
CBETOBO/IbI

4 KBAHTOBBGIE SIBJIEHU A

4.1 PamnoaktuBHOCTH. Asb(a-, Oera-, ramMmma-u3nydeHus. Peaknuu anbda- u Oera-
pacmana

4.2 OmnpiTel Peszepdopaa nmo paccesauto anbda-yactui. [Inanerapuas moaens atoma

4.3 CoctaB atoMHOTrO0 sijpa. M30To1bI

4.4 [lepuon nomypacmajga aTOMHBIX SAEP

4.5 SnepHble peakiyu. 3aKOHbI COXpaHEHUs 3apsAI0BOr0 U MaCCOBOTO YHCEN

4.6 dusnueckue SBICHHUS B TNPUPOJIE: E€CTECTBEHHBIH paJMOAKTUBHBIA (OH,
KOCMHMYECKHE JIy4d, pPaJdOaKTUBHOE MW3JIydeHHE TPUPOJHBIX MHUHEPAJIOB,
JeiCTBUE PaAMOaKTHUBHBIX U3TyYE€HUI Ha OpraHu3M YeloBeKa

4.7 TexHuueckue ycTpoiCTBa: CIEKTPOCKOI, MHAMBUAYaAIbHBIA TO3UMETpP, KaMmepa

BI/IJ'ILCOHE[, AACPpHAd SHCPreTuKa
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