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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢Qu3nkKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOCHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENIwMH TpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanne  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOMIMXCSl W OpraHU3alMi0 W3ydeHHs (U3MKH Ha
JeATeNbHOCTHON OcHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO K TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.
[Iporpamma no Qu3suke ycTaHaBIMBAaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
oOydenus (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENIOBATEILHOCTE H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENIbI0 OKa3aHUSI METOJNMYECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
®u3zrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUMN, M3Y4aeMbIX XUMHUEH,
OunoJsioTHel, acTpoHOMUEH U (PU3MYECKOi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CII0Cco0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
Onna w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHMM €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MPENAIOJiaraecT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOUIUMHU €CTE€CTBEHHOHAYYHYIO I'PaMOTHOCTb:
® Hay4dyHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W MCIOJb30BaTh HayyHbIE JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henn wm3yueHus (U3HKU HAa YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs OIpPENEICHbI B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHON pemenreM Koisernn MunncrepctBa npocsemenus Poccuiickoit denepanuu
(mpotoxon ot 3 nexabps 2019 r. Ne [TK4BH).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroIuxcs K HaydHOMY H3YUEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHWH O HAyYHOM METOJe TMO3HaHUuiA © (OPMUPOBAHHE
HCCIIEA0BATENBCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTUI;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, DJIEKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
e npuoOpeTeHHe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,
® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIeNeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHUH HAOMOJATh TPUPOIHBIC SBJICHUS W  BBITIOJIHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJE30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (HU3UKH, aHaIM3 M KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO cO cepamu MpoheCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenune ¢usuxu (06a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 0OIIEro 0Opa3oBaHMs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEHIATEbHBIN XapaKkTep, YYUTENb JelacT BBIOOp MpOBEIeHHs Ja0OpaTOPHBIX PadOT |
OTIBITOB C YY4ETOM UHANBUIYAIbHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHWl, TIpeIaraeMbIX B paMKax OCHOBHOTO T'OCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKE.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u e€ posib B NO3HAHUH OKPY/KAIOLIEro MUPA.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3MUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenMuMHBL M3Mepenue ¢usuueckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoHasi CUCTEMA €IMHMULI.

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT Mpupoay. EcTecTBeHHOHAay4YHBIN
METOJi TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BOMPOCA, BBIABM)KEHHE THIIOTES,

SKCHEPUMEHT [0 TMpPOBEpPKE THUIOTe3, O0OBbsACHEHHEe Habmogaemoro spieHus. OnucaHue
($u3NYeCKUX SABJIEHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.
1. MexaHnuueckue, TEIJIOBbIE, dJIEKTPUIECKHE, MAarHUTHBIC, CBETOBBIC SIBIICHHUS.

2. ®usnueckue NpubOPHl U MpoLeaypa MPSMbIX U3MEPEHUN aHAJOTOBBIM U IU(PPOBHIM
prudopoM.

Jlabopamopnuie pabomul u onvimot.

1. OmpeneneHue 1EHBI ACTICHUS IIKATBI U3MEPUTEIBHOTO MPUOOpA.
N3mepenue paccTosHUI.

3. Hsmepenue 00bpEMa )KUIKOCTH U TBEPOTO TEA.
4. OmnpezneneHue pa3MepoB MaJbIX TEJl.
5.

N3mepenune Ttemmeparypbl TOpH TOMOINHM JKHUIAKOCTHOTO TEepMOMETpa M JaT4HKa
TEeMITepaTypHhI.
6. IlpoBeneHue wuCCIEIOBaHUS IO TMPOBEPKE THUIOTE3bI: JATBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIe BHICOTA ITYCKa.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CtpoeHue BemecTBa: aToMbl W MOJIEKYNbl, MX pa3Mmepbl. OMbBITHI, JOKA3bIBAIOIINE
JTUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmwkenne dactuil BemiecTBa. CBs3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypoOH.
bpoyHoBckoe naBwxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEIISCTBA: MPHUTSHKEHUE U
OTTAJIKMBAaHMUE.

ArperaTtHble COCTOSIHMS ~BEIISCTBA: CTPOCHHE Ta30B, JKUIKOCTEH W TBEPIBIX
(kpucTamuinueckux) Ten. B3auMocBs3b MexAy CBONCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX

COCTOSIHUSIX U UX aTOMHOMOJIEKYJISpPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIEL

Hemoncmpayuu.
1. HaOmoneHnue GpOyHOBCKOTO JBMKEHHUSL.
2. HaGmonenue nuddys3uu.

3. Ha6J'IIOILeHI/Ie HBJ'IeHHfI, O6’L${CHHIOH_II/IXCH MNPUTSKCHUEM HJIN OTTAJIKMBAHUCM YaCTUIL
BCIICCTBA.

Jlabopamopusie pabomot u onvimol.
1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).
2. OmbITHI IO HAOIOICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYISIPHOTO MPUTSIKECHUS.
Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepHuu. 3aKOH HHEpUUU. B3aumojelcTBHEe Tel Kak NPUYMHA HU3MEHEHUS
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cunma Kak XapakTepucTuKa B3aumojenctBusi Tein. Cuiia ymnpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOLIBIO AMHAMOMETpa. fIBlieHME TArOTeHus U cuia Tsokectu. Cuuia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHHue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJIEHCTBUHM TEl.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuie pabomul u onvimel.

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

2. OrmpeneneHue cpeqHel CKOPOCTH CKOJIBbXEHHA Opycka WM IIapHKa MO HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHs CKOJIbKEHHUSI OT Beca Tena U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

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

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUd Tra3a oT 00béma, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEJAMU, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
riyounbsl.  [mapocratumueckuii  mapagokc. CooOmiaromuecs cocynsl. ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuuuHBI CylIeCTBOBAHUS BO3YIIHOMN
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBHUCUMOCTH
aTMOoc(epHOrO JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubopbl i u3MepeHUs
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teso. BeiTankuBarorias (apXxumMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCy/Ibl.
4. I'mapaBiIMUYECKU Mpecc.
5. TlposiBneHue aeicTBHs aTMOCHEPHOTO TaBICHUSI.



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

PaBeHCTBO BBITAJKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue naBaHWs TeEJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS NIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopusie padomot u onvimel.

1.

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

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, ACUCTBYIONIEH Ha TeNO, NOrpyXEHHOE B
KUJKOCTb.

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

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

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHUE €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

M

exaHnyeckas pabora. MoOIIHOCTb.

[IpocThie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus

phluara.

[TpuMeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ NMPaBHJIO» MEXaHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. KuHetnueckas W noTeHUMalibHas osHeprud. [IpeBpaienue
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXAHUKE.

Hemoncmpayuu.
1. Tlpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomel u onvimel.
1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBHii paBHOBECHSI phlyara.
3. WNsmepenune KIIJ] HakIOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOpUU CTPOECHMS BemiecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITbl, MNOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUHU.

Monenu TBEPAOTO, KHUAKOTO U ra3000pa3HOT0 COCTOSHUM BemlecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE TOJOKEHUI
MOJIEKYJIIPHO-KMHETHYEeCKOM Teopun. (CMauuMBaHME W KalnWUIApHBIE sBIeHUS. TemnoBoe
pacLIUpEHUE U CHKATHE.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHMS YacTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHMS BHYTPEHHEW OHEpruu: TerJionepenada u
coBepireHne paboThl. Buapl Terionepenaun: TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyYeHHE.



KomnuectBo TermuoTel. YaenpHas TEIUIOEMKOCTh BelIeCTBA. TemiooOMeH U TEIioBOe
paBHOBecHe. YpaBHEHHE TEIIoBOTo Oananca. [lnaBineHue W oTBepAeBaHUE KPHCTALTMYECKUX
BEIIECTB. YJenpHas Temiora IutaBineHus. [lapooOpazoBanume u KoHjaeHcarus. lcmapeHwue.
Kunenne. YnaenpHas Temiora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpATypbl KUICHHS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

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

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JBUKEHUS.

Ha6mronenue auddysuu.

Habmronenue siBjaeHn cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.

Habntoenue TemnoBoro pacinupeHust Tel.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buasl Tenonepenayu.

OxnaxxkJieHue Npu COBEPLICHUH paOOTHI.

W ~NOU bk WNRE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN pa3INYHbIX BEIECTB.

. HaGmronenue xumnenus.

. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.

13. Moeny TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuie pabomul u onvimeoi.

1. OnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

[
N

2. OnsITHI 1O BRIPAITUBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM MJTM caxapa.

3. OnpITHI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ.

4. OrnpeneneHne 1aBJICHUs BO3ayXa B OJIJIOHE IIMPHUIIA.

5. OneIThl, JEMOHCTPUPYIOIIHME 3aBUCHMOCTh [ABJICHUS BO3[yXa OT €ro o0béMa

HarpeBaHUs WIKN OXJIAKICHUS.
6. IlpoBepka rumoOTe3bl JIMHEHHONH 3aBUCHUMOCTHM JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUUECKON TPyOKEe OT TeMIepaTypshl.
7. HaOnroneHue M3MeHEHMs BHYTPEHHEH SHEPIUHU Tela B pe3yibTare TeIlonepesadd u
pabOThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpH TEIJIOOOMEHe ¢
HarpeTbIM METAIIMYECKUM LIUITUHAPOM.
10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue nporecca UCapeHus.
12. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.
13. Onpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.
Pazgen 7. DieKkTpu4ecKHe H MATHUTHDIE SIBJICHUS.
Onexrpuszanus Ten. JlBa poja UIEKTpUYECKHX 3apsiioB. B3anMopelicTBHE 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJCWMCTBHS 3apsSOKEHHBIX TE1 OT BEJIWYUHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuuI cynepno3uimu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

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

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKa. VICTOUYHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OnexkTpuyeckoe HampspbkeHue. ConpoTUBIICHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TTOTPEOUTENHN AIIEKTPUUIECKOM dHeprun B ObITy. KopoTkoe 3amMbIkaHUeE.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
AIEKTPUYECKOTO TOKa. [[puMeHeHune 3JIeKTpOMarHuToB B TEXHUKE. J[eCTBME MAarHUTHOTO MOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTENb MOCTOSHHOrO Toka. lMcmonp3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnektporeHepatop. CnocoObl TOMYy4YEHHUS AIIEKTPUUYECKOM SHEpruu. OJNEKTPOCTaHIMM Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4ecKas HHIYKIHUS.
3aKOH COXPaHEHUS MEKTPUUECKUX 3aps/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHukH NOCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuuecKoro HanpsKeHUsl BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielicTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHO€ 1noJie TOKa. DJIEeKTPOMAarHuT.
. JleficTBHe€ MarHUTHOTO TOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTH OCTOSHHOTO TOKA.
. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSTHHOTO TOKA.
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Jlabopamopuwvie padbomot u onvimel.

OnBITHI M0 HAOTIOACHUIO JICKTPU3AINH TET UHIYKIIUEH U PU COTPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIsI Ha TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IETTH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

o vk wNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEpPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COIPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIUHbI, TUIOIAIN [TOIIEPEYHOr0 CEYEHUs U MaTepHara.
8. IlpoBepka mpaBuiia CIIOKEHHS HAIPsDKEHUN MpU TOCIEN0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka nmpaBuia Jjsl CHJIbI TOKA MPU HapauieIbHOM COETMHEHUH PE3UCTOPOB.
10. Omnpenienenne pabOThI ANEKTPUUYECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
11. OmnpenienieHre MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JIAMIIOUKY, OT HaIlpsHKEHUS
Ha HEW.
13. Onpenenenue KII/[ HarpeBaTens.
14. UccnenoBaHue MarHMTHOTO B3aUMOJIEHCTBHS MMOCTOSTHHBIX MarHUTOB.
15. VI3ydeHne MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHuTOB TMPU HUX OOBEIWHEHUH U
pa3JesieHun.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOACUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIIPAaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neicTBHUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoHcTpyHnpoBaHue U U3ydeHre padoThl 3J€KTPOABUTaTENs.
20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAHOBKH.
21. OnbITHl MO0 MCCIEAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHON MHAYKIUMHU: HCCIIEOBAaHUE
W3MEHEHUI 3HAYEHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUSA.

Mexannueckoe npwxeHune. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KECHUsA. PaBHOMEpHOEe mpsMoJMHENHOe JBMkKeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHsisi M1 MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

VYckopenue. PaBHoyckopeHHOE npsiMosiiHelHoe aBrkeHue. CBoOoiHOoe nageHue. OnbIThl
lNanunes.

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

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

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



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
HBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecoMocTh u
IIEpPETPY3KH.

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

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

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

SHEPruu

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

[ToreHumanpHas 3Heprus C:karod nNpyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOHN

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

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

2. CpaBHeHME IMyTell M TPACKTOPUN JBIKEHUSI OJHOTO M TOTO K€ TeJa OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJTMHENHOTO IBUKEHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmroneHne NBYKEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKHUX SIBJICHUH, TPOUCXOIIINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KCHHH OTHOCUTEIBHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJla U JISHCTBYIONIEH Ha HETO CHJIBI.

8. HabOmroneHune paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya uMmynbca Npyu B3aMMOJACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHne UMITYJIbCa TIPU HEYIPYTOM B3aMMOJECHCTBHH.

13. CoxpaHeHue UMIyJbca MPH a0COJIIOTHO YIPYTOM B3aMMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHue MeXaHU4eCKOW SHEPTUuu Mpu CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHHE MEXaHUYECKOM PHEPTUHU MIPU ABMXKEHHUHU TeJla NOJ1 JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHa U JaJbHEHIIEr0 PaBHOMEPHOIO IBMKEHUS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue cpeiHEd CKOPOCTU CKOJIBKEHUS Opycka WM JABMXKEHUS IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla IMPU PABHOYCKOPEHHOM JIBMXKEHMHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
Ha4aJIbHOU CKOPOCTH.

5. TlpoBepka TruMOTE3bl: €CIAH MPU PABHOYCKOPEHHOM IBMKEHUM O€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCA KakK psAJd HEYETHbIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIbl HOPMAaJIBbHOIO
JTaBJICHUSI.

7. Omnpenenenne koduieHTa TpeHUs CKOIbKEHUSI.

8. OmnpezneneHue KECTKOCTHU NMPYKUHBL.



9.

Omnpenenenue pa®OTBHl CWIIBI TPEHUS IPH PABHOMEPHOM [BIDKEHHHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Ompenieniearie  pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOJIH30BAHUEM

HCIIOABUKHOI'O U ITIOJABHXXHOI'O OJIOKOB.

11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Pa3zngen 9. Mexannyeckune K0J1e0aHUA M BOJHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
aMIMTyna. MareMatud4eckKuil M NpPY)KMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
K0JIeOaTEITbHOM JIBIKCHHU.

3aryxaromue koyieOanus. BeiHyxaeHHbIe Konebanus. Pe3onanc. MexaHHYeCKHUE BOJIHBIL
CBolicTBa MEXaHUYECKUX BOJIH. HpOI[OJ'II)HI)IG " TTOTNICPCUYHBIC BOJIHEI. ILJ'[I/IHa BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.
Jemoncmpayuu.

=
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Habmonenue xoneGaHuii e noJ| 1eHCTBUEM CHIIBI TSXKECTH U CUIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

Pacnipoctpanenne npooIbHBIX U MTOTIEPEYHBIX BOJH (Ha MOJIENN).

HabnroeHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

7.

Omnpenenenre 4acToOThl U Mieproia KojaeOaHuit MaTeMaTHYecKoro MasTHUKA.
Omnpenenenre 4acTOThl U Meproia KoiaeOaHui Npy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH Tepuoja KoJieOaHMH MOJBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUNH MPYKMHHOTO MasiTHHUKa OT MacChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH Tepuoja KojeOaHUM Tpy3a, MOABEIIEHHOTO K HHUTH, OT
Macchl rpysa.

OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IIepuoja KoJeOaHWM MPYKMHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUSL.

Pa3nen 10. DnekTpoMarHuTHOE 1M0JIe ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMAarHUTHOE MOJIEe. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA 3JIE€KTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM

CBA3U.

DyeKkTpoMarHuTHas npupojia ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBoOMiCcTBa CBeTa.

Jlabopamopusie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMATrHUTHBIX BOJIH C IOMOIIBIO MOOUJIILHOTO Teﬂe(bOHa.

Pazpen 11. CBeToBELI€e SIBJIEHMS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimoiimHelHOE pacnpoCTpaHEHHE CBETa.
3atmenus Connua u JIynel. Otpaxkenue ceta. [lmockoe 3epkano. 3aKOH OTpa)KEHHUS CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnoap3oBanue nojiHoro BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmuze. Omnrtmdueckass cuctema (oToamnmapara, MHKPOCKONA U
Tesneckona. ['a3 kak ontuueckas cuctema. bim3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

W ~NUkWN e

[IpssMonMHENHOE pAaCcIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0pakeHl B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarole! JIMH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIIBIO JIUH3.

[punnun neiictBus ¢poroanmnapara, MUKpPOCKOTIA U TEJIECKOIIA.

10. Monaens riasa.
11. PaznoxxeHue 6esnoro cBeTa B CIIEKTP.

12. [lomyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

N o wu bk

NccnenoBanue 3aBUCUMOCTH yIila OTPa)XE€HUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydeHne xapakTepuCTUK H300pakeHUs [IpeIMETa B INIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenue n300pakeHUI C TOMOIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.
OnBITHI IO PA3JI0KEHUIO OEJI0T0 CBETa B CIEKTP.

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

Pa3nen 12. KBanTOBLIC SIBJICHHUS.

Omnwiter Pe3epdopna u muranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBantel. JInneiuaToie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxinonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpaimienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SAnepHble peakiu. 3aKOHbI COXPAaHEHHUsI 3apsiIOBOTO U MAacCCOBOIO UMCEN. DHEPrus CBS3H
aToMHBIX saep. CBs3p macchl M 3Hepruu. Peakuuum cuHtesa u AeneHus sanep. Vcrounuku
sHepruu CoJiHIA U 3BE3 L.

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

Jemoncmpayuu.

o Uk wnNeE

CrieKTpspl U3JIydeHUs U TOTJIOIIECHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOIYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmroeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTy4eHUSI.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE 3HEPIMM YacTULIBI 110 TOPMO3HOMY IMYTH (110

¢dororpadusim).

3. HM3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpHTEILHO-00001AKOIIINI MOIYIb.

[loBTOpUTENBbHO-0000AOIIMKA ~ MOIY/Ib  IpEeAHAa3HAuY€H s  CHUCTEMaTH3aluud U
00001IeHUsT TPEIMETHOTO COJICPYKAHMSI U OTIBITA JIEITETLHOCTH, IPHOOPETEHHOTO TPU U3yUCHHUU
BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY IOCYyJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke a1 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy w3ydeHMM JAHHOTO MOZIYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecneduBaeTrcs JIOCTHXKEHHE MPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Hasl
IrpaMOTHOCTb: OCBOCHHWEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoabl W TCXHHUKH,
OBJIaICHUC YMCHUAMU OOBSICHATH (1)I/I3I/I‘~IGCKI/IG SABJICHHA, NPUMCHAA TIOJTYYCHHBIC 3HAHMHA,
peuaTth 3aga4r, B TOM YUCJIC KAYECCTBECHHBIC U OKCIICPUMCHTAJIbHBIC.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pa3jiera pealn3yercs 3a CYET TOTo,
qTo o6yqa}0mnecs[ BBIIIOJIHAIOT 3aaHus, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrio3HaBaTb 1 HAYYHO OOBSICHATH CbI/ISI/I‘—IeCKI/Ie SIBJICHUS
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHOM KU3HH;

HCII0JIb30BaTh HAYYHBIC MCTOAbBI MCCICAO0OBaHUA (bHSHLIeCKI/IX ﬂBHeHHﬁ, B TOM 4YHCJIEC JIA
IIPOBEPKHU IMIIOTE3 U MOTYYCHHs TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HaydyHbIE OCHOBBI HamOoJiee BaXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HaIpuMep, NPAKTUYECKOTO HCIOJIb30BaHUSA PA3JINYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA IIPEBPALEHUS U COXPAHEHMSI BCEX M3BECTHBIX BUOB DHEPTUHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QU3MKKM Ha YpOBHE OCHOBHOTO OOLIEr0 OOpa3oBaHHs HAIMPaBICHO Ha
TOCTHKEHUE JTMYHOCTHBIX, METANPEIMETHBIX M MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy
oOyyaromerocst OyyT coOpMUPOBAHBI CIEAYIONINE TUIHOCTHBIC PE3YIbTATHI B YACTH:
e 1) naTpUOTHMYECKOr0 BOCTIMTAHUS:

® — IIPOSBJICHUE MHTEpECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (pm3nueckoit
HayKH;
® — [[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

e 2) rpa:kIaHCKOro W JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® — rOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYUMBIX U 3THUUYECKHX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

® — OCO3HaHHWE BAXHOCTH MOPATHHO-3TUYECKUX MPUHITUTIOB B ACSITEIBHOCTH YUEHOTO;

e 3)3CTEeTHYECKOro BOCIIMTAHMSI:

® — BOCTIPUSITHE ACTETHYECKUX KaueCTB (PU3NUECKOW HAyKH: €€ TApMOHHMYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® — OCO3HaHHWE IEHHOCTH (U3MUYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa IO3HAHHUS MUpAa,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUIIIEH COCTABIISIONIEH KyJIbTYpHI;

e — pa3BUTHE HAYYHOMU JH0003HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON AESITETbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI 1 IMOIMOHAJILHOI0 0J1Ar0MOJy YU

® — OCO3HaHHE ILIEHHOCTH Oe30macHOro o0pasza >XU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 TMOBEACHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

e — copMUPOBAHHOCTh HaBbIKA pe(IeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOro
K€ IIpaBa y Apyroro 4ejoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® — aKTHBHOE y4acTHE€ B PEUICHHH MPAKTUYECKHX 3aJad (B paMKax ceMbH, 00pa3oBaTeIbHOMN
OpraHu3aiiy, Tropoja, Kpas) TEXHOJOTMYECKOM U COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIie U GU3NIECKUX 3HAHUH;

® — HMHTEpeC K MPaKTUYECKOMY U3yUYeHHIO TIpodeccuil, CBI3aHHBIX C PU3UKOIL;

e 7) 3KOJIOTMYECKOr0 BOCTIMTAHUS:

e — OpHEHTalUMs Ha NpUMEHeHHe (GU3NYECKUX 3HAHWM A pelieHus 3aaady B o00jacTu
OKpYXarollel cpefipl, MIaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpY>KaroLen Cpebl;

e — OCO3HaHHE MI0OATHFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTell X pelieHus;

e §8) ajanTanyMu K N3MEHSIOIIUMCS YCJI0BUSIM COUMATbHOM M PUPOAHOM Cpeabl:

e — MOTPeOHOCTh BO B3aMMOJCHCTBUU TpPU BBHIMOJHEHUH HCCIEIOBAHUN U TIPOEKTOB
(bu3nuecKkoi HaNMpaBICHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSIM JIPYTHX;

® — [IOBBILICHHUE YPOBHS CBOECH KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IEATEIbHOCTD;

e — moTpeOHOCTh B (OPMUPOBAHWU HOBBIX 3HAHHWM, B TOM uHcle (OpMYyIHUpOBATH HIEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;



e — oco3HaHME Ae(HUIUTOB COOCTBCHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 001aCTH (PH3HKH;

® — [UIAHUPOBAHHE CBOETO PA3BUTHUS B MPHOOPETCHUH HOBBIX (DU3MUCCKUX 3HAHMIA;

® — CTpEMJICHUC aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA K SKOHOMHUKH,
B TOM YHCJIC C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e — OICHKA CBOUX JCHCTBHH C YY€TOM BIHMSHHS Ha OKDPYXKAIOIIYIO CPEIy, BO3MOKHBIX
rI100aIbHBIX IIOCIIEACTBUHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe ocBOeHHs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe pPe3yJabTaThl,
BKJIIOUYAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eiicTBUsA:
® BBISBIIATH U XapaKTePU30BaTh CYIIICCTBCHHBIC TPU3HAKU OOBEKTOB (SIBIICHUH);
® YCTAaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIACCH(PHUKAIIUN, OCHOBAHUS JIJIS 0000IIeHNUs
Y CPaBHCHWS,;
® BBIABJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SBIICHUSIM;
® BBIABIATH MPUYUHHO-CIICACTBEHHbIE CBSA3M NPU HU3YYCHHH (PU3NYECKUX SIBICHUU U
MPOLIECCOB, JeNaTh BBIBOJBI C HCIHOJb30BAaHUEM JEIYKTHUBHBIX W HMHIYKTHUBHBIX
YMO3aK/IIOYEeHUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSATENIbHO BBIOMpPATh CMOCOO pemieHuss y4eOHOW (Pu3Mueckod 3amauu
(cpaBHEHHE HECKOJbKUX BapHaHTOB pEIIeHMs, BBIOOp HamOoJiee MOAXOSIIEr0 C
y4€TOM CaMOCTOSATEIbHO BBIACICHHBIX KPUTEPHEB).
Ba3oBble ucciienoBarebCcKHe N1eiCTBUA
®  CIOJIb30BAaTh BOMPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CAMOCTOSATEIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIH
(bu3nuecKuit IKCIEPUMEHT, HEOOIbIIIOE HCCieI0BaHHEe (PU3UYECKOTO SIBIICHUS;
® OIEHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIUIO, MMOJTYUYCHHYIO B XOJI€
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® caMOCTOATENbHO (opMynupoBaTh OO0OOIIEHMSI U BBIBOABI 1O  pe3yjibTaTaMm
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,
® [POTHO3UPOBATH BO3MOKHOE JallbHENIIee pa3BUTHE (GU3NUYECKUX MPOIIECCOB, a TaKXKe
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHATh PA3NUYHBIE METOMbl, MHCTPYMEHTHI M 3alpoChl NPHU TMOUCKE U OTOOpE
nHG(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3ndeckoit 3a1a4u;
® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETUPOBATH MHPOPMAIHMIO PA3TUYHBIX
BUJIOB ¥ JOPM TMpeACTaABICHUS;



CaMOCTOSITEJIbHO BBIOMpPATh ONTHMAIbHYIO (OpMYy TNpeAcTaBiIeHUs HHpOpMauu u
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, WHON
rpaduKoif 1 ©X KOMOUHAIHSIMH.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHUs y4eOHOro MaTepuana, pe3yiabTaToB JIAOOPATOPHBIX paboT H
IIPOEKTOB 33J]aBaTh BOIIPOCHI 10 CYLIECTBY O0CYKIAa€MOM TEMBbI M BBICKA3bIBATh UJIEH,
HaIleJICHHBIE HA PEIICHUE 3a/1a41 U MOAJIepKaHne 01aroKenaTelbHOCTH OOIeHHS;
COMOCTAaBJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacCTHMKOB JMajora,
oOHapyXHUBaTh Pa3IMYNE U CXOJCTBO TO3UIIHH;

BBIpaXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBINOJHEHHOTO  (DU3MYECKOro  OIbITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTA);

MOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIAYaJbHOW pabOTHI
IIPH pEeIIeHUH KOHKPETHON (hr3HUecKoil mpoOieMbl;

MPUHAMATh [EIH COBMECTHOW JIEATEIhHOCTH, OPraHWU30BBIBATH JEHCTBHS 1O €€
JOCTHKEHHIO: PaCHpeNeNiaTh poJid, 00CYyKIaTh MPOLECCHl U PE3YybTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO YacTh pabOThl, JOCTUTas KAaueCTBEHHOIO pe3yJbTaTa IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH YWICHAMH KOMAHIBI;
OIICHMBAaTh KayecTBO CBOEro BKJIaga B OOMHUHA MNPOAYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO C()OPMYIUPOBAHHBIM YJaCTHUKAMU B3aUMOJIEHCTBUSI.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIe 1€ CTBUSA

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOMUX I pEeUICHUS
(bu3znyecKux 3HAHUI;

OpUEHTHPOBATHCSA B PAa3IMYHBIX MOJXOJaX MPHUHATHS pelleHUN (MHIUBUAYyaIbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEJIBHO COCTAaBJISATh alNTOPUTM pelleHus (U3MYECKON 3aJayd WM IUIaHa
HCCIIEIOBAHUSL C YYETOM HMEIOLIUXCA PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATh MpesiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbII HHTE/UIEKT:

JlaBaTh aI€KBATHYIO OLICHKY CUTYalLlUH U MpeJylaraTh IjaH €€ U3MEHEeHMS;

OOBSICHATh MPUYUHBI JOCTHXKEHHUS (HEIOCTU)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATENILHOCTD (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIMXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEIH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTrOro;

NpU3HABaTh CBOE MpPaBO HA OMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajady MU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenuss B 7 KJjacce mpeiIMETHBIE pe3ylbTaThl Ha 0a30BOM ypOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIUXCS YMEHU:

WCTIONB30BAaTh TMOHATHS: (U3UYECKUE W XUMHUYECKHE SBJICHUS, HAOIIOJCHNE,
OKCIIEPUMEHT, MOJEJb, TUTIOTE3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHMS BellecTBa (TBEPIOE, JKHJKOE, ra3000pa3HOe), MEXaHHMUECKOe
IBIDKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  MPSMOJMHEHHOE),  TPaeKTOPHS,
paBHOJIEHCTBYIOIAsT cwia, Aedopmarus (yrnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIIAOIINECS COCY/IbI;

paznuuath sBiaeHUs (Iuddy3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHO €
JIBIDKEHUE, HEPAaBHOMEPHOE IBI)KEHUE, WHEPIHs, B3aUMOJICHCTBHE TeJ, PaBHOBECHE
TBEPIBIX TeN C 3aKPEIUIEHHON OChI0 BpalIeHWs, Ieperada MaBICHHUS TBEPIBIMU
TEeJIaMU, JKUAKOCTSIMH U Ta3aMH, aTMOC(HEpHOE JTaBlIeHHE, IJIaBaHUE TeJl, PEBPALICHHUS
MEXaHMYECKOW SHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OITBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (PrU3nUecKoe sBIICHUE,

pacro3HaBaTh MPOSIBICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPYKAIOIIEM MUpE, B
TOM 4YHclie (HU3WUYECKHE SBICHHS B MPHPOJE: NMPHUMEPH ABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMH B JKMBOM M HEXUBOW NPUPOJE, NEHUCTBHE CUJIBl TPEHUS B IPHUPOJAE H
TEXHUKE, BJIMSHUE aTMOC(EpPHOTO MaBIICHWsI Ha JKMBOW OpraHW3M, IJIaBaHHE DHIO,
pBIUard B TeJlie 4YeJlOBeKa, MPU 3TOM IMEPEBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBIICHU;

OTHMCHIBATh U3yYCHHbBIEC CBOMCTBA TeN U (PU3NYECKUE SBJICHUS, UCIIONB3YS (PU3NYECKUE
BEITMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYroCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JAaBlieHUE
(TBEpIoro Tema, XKUAKOCTH, ras3a), BBITAJIKUBAIOIIAs CHJIA, MEXaHHW4eckas pabora,
MOIIIHOCTh, IUICYO CHJIBL, MOMEHT CHJIBbI, KOI(PQHUIMEHT TIOJE3HOro JIEeHCTBUS
MEXaHHU3MOB, KMUHETHUYECKasi U MOTEHLMaJIbHasl PHEPTus), IpU OMHCAHUM MPABUIBHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETMYMH, UX 0003HAYCHUS U €TUHULIBI
(bu3MyYeCKUX BEIWYUH, HAXOAUTh (QOPMYJbl, CBA3BIBAIOIINE MAHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKud H3YUYEHHBIX 3aBHCUMOCTEH
(bu3MYECKUX BENUYHH;

XapaKTepu30BaTh CBOICTBA Tes, (PU3MYECKHUE SIBICHUS M MPOIECCHI, HCHOIB3Ys
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJIHOW mpsiMoit), 3akoH ['yka, 3akoHn [lackans, 3akoH
Apxumesa, MpaBUIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHHUS MEXaHWYECKOW HHEpruu, MpH OSTOM JaBaThb CJIOBECHYIO
(hOopMyITHPOBKY 3aKOHA U 3aMMCHIBATh €TO0 MaTEMATHUYECKOE BBIPAKCHHE;

OOBSICHATh (U3UYECKUE SIBJIECHUS, NPOIECChl M CBOICTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTHKOOPHEHTUPOBAHHOTO XapakTepa: BBISBIATH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 W3y4eHHBIX CBOWCTBa (U3MUECKUX SIBICHHMM, (U3MUYECKHX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacy€THble 3amaud B 1—2 OecTBUs, HMCMONB3ysd 3aKOHBI U (DOPMYIIBI,
CBsI3bIBalOIME (U3UUECKUE BEIWYMHBI: HAa OCHOBE AaHajM3a YCIOBHUS 3a7a4yd
3aMMChIBaTh KPAaTKOE YCIOBHE, MOJCTABIATH (DU3UUYECKUE BEIUYUHBI B (POPMYIBI U



MPOBOJIUTH PAcuéThl, HAXOAUTh CIPABOYHBIC JAHHBIC, HEOOXOAWMBIC IJISI PEHICHUs
3a7a4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (DPU3NUIECKOI BETMUNHBL;
pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEUIMTh TNPH MOMOIIU (prU3HUECKHX
METOJI0B, B OIHMCAHUM HCCJICNAOBAHMS BBIICIATH IPOBEPSIEMOE IIPEAIIOIIOKEHUE
(rumoTe3y), pa3nM4yaTh M HMHTEPIPETUPOBATH TIOJYYCHHBIM pPE3yJbTaT, HAXOIHUTh
OIIMOKH B XOJI€ OTIBITA, IEIATh BBIBOIKI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel: (OPMYIIMPOBATH TPOBEPSIEMbIE NPEANOI0KEHUS, COOMpaTh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIEPATYpPhbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPECHHUIA;
MIPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MYECKOM BEIMYHMHBI OT JAPYroW C
HCII0JIb30BAHNEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUXKYIIETOCS
TeJaa OT BPEMEHU JBWIKEHUS TEJa, CHIIBI TPEHUS CKOJIBKEHHUS OT Beca Tela, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeNl © HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAn
COIIPUKOCHOBEHUS TEJ, CUJIBl YIIPYrOCTH OT YIJIMHEHUs IMPYXUHBI, BBITAJKUBAOLIEH
CiIbl OT OOBEMaA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT TVIyOWHBI, Ha KOTOPYIO MOTPYXEHO TeJo,
YCIIOBUM TJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHSATH
U3MEpEHHs, clenysd MpeUI0KEeHHOMY IUIaHy, (PMKCHPOBATh Pe3yJbTaThl MOJy4YEHHOMH
3aBHUCUMOCTH (DU3MYECKMX BEJIMYMH B BHJE IPEUIOKEHHBIX TaONMMIl M TpaduKoB,
JIeJIaTh BBIBOJBI 110 pE3yJIbTaTaM MCCIEIOBAHMS,

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHMs (PU3MUECKUX BEIMYMH (IUIOTHOCTh BELIECTBA
KUAKOCTH M TBEPIOrO TeNa, CWJIA TPEHHsS CKOJIBXKEHUSA, JABJICHUE BO3/AyXa,
BBITAJIKMBAIONIAsl CWJIA, JEHCTBYIOIAs Ha MOIPYKEHHOE B JKUIKOCTH TEJIO,
KOA(Q(QUIMEHT NOJE3HOI0 JEHCTBUSA MPOCTBIX MEXAHU3MOB), CIEAys NPEIIOKEHHON
MHCTPYKLUU: IIPU BBIIOJIHEHUN U3MEPEHHUH cOOUpPaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTh 3HAYEHUE UCKOMOM BEJIMYUHBL,

coOmogarh IpaBwja TEXHUKM O€30MacHOCTH Mpu paboTe ¢ J1abopaToOpHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHLUIBI JACUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, GAPOMETp, pbluar, MOJBHXKHBIM U
HETO/IBM)KHBIN OJIOK, HAKIIOHHAsI IIIOCKOCTB;

XapakTepu30BaTh MPUHLUIBI JACHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOPOH Ha MX omucaHus (B TOM 4YHCIE: HNOJIIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOWCTBAX (PU3MUECKUX SIBICHUH M HEOOXOAUMBIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHU3HM Il OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpubopaMu U TEXHUUECKUMH YCTpOMcTBaMmuy,
COXpaHEHMs 3/I0pOBbsi M COONIONEHHS HOPM HKOJIOTUYECKOTO TIOBEAECHUS B
OKpYXKarollen cpene;



OCYIIECTBIISATH OTOOP HMCTOYHUKOB HH(popManuu B HHTepHETE B COOTBETCTBHU C
3aJlaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIENATH UH(POPMAIINIO, KOTOPAs SABISETCS MPOTUBOPEUHUBOI
WA MOXKET OBITh HEJJOCTOBEPHOM;

HCII0JIb30BATh MPH BBINIOJIHEHUU YY€OHBIX 33JaHUIl HAYy4YHO-MOMYJISIPHYIO JINTEPATypy
(U3NYIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BIIQJIETh NMPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHopManmuu u3
OJIHOM 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUCHhMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMAUHN (PU3HUECKOTO COJACPIKAHUS, B TOM YHCIIE MYOJIUYHO NIeNIaTh
KpaTKue COOOIIEHHs O pe3y/bTaTax MPOEKTOB WM Y4eOHBIX MCCIEAOBAHUM, IPU 3TOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COIMPOBOKATh BHICTYIUICHHUE MTPEe3eHTAIINEH;

IIPY BBIIIOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUH C IMOCTABJICHHBIMU 3a/1ad4aMHU, CJIEANUTh 3a BBINIOJHEHHUEM IUIaHA
NeNCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIaA B JESITEIBbHOCTb T'PYIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YIUTHIBAasi MHEHUE OKPYKAIOLIUX.

K koHiy oOyueHuss B 8 kJiacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaAIOUIUXCS YMEHUI:

HCIIOJIB30BaTh IOHATHUA: MacCa W pa3MCpPbl MOJIEKYJI, TCIIJIOBOC ABHKCHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMOop(HBIE Tena,
HACBILEHHBIA ¥ HEHACBILEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl, SJIEKTPUUECKOE
1oJjie, TMPOBOJHUKK M AUSJIEKTPUKH, TOCTOSIHHBIA 3JEKTPUYECKUN TOK, MArHUTHOE
ToJie;

pasznuyath SBJCHHS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBECHE, CMayMBaHHWE, KalWUIApHbIE SBICHHS, WCIApeHHe, KOHJEHCAIus,
IJIaBJICHUE, KpucTaym3anuss  (OTBEpJEBaHUE), KUIIEHUE, Teronepeaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToOB, JEMCTBHE MAarHUTHOTO IOJISI Ha MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHas
UHIYKIHS) 1O ONHMCAHHUIO WX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MUpE, B
TOM uucie (u3uveckre sBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSKEHHE U
KalWUIApHbIE SBJICHUS B MPUPOJE, KpUCTAUIBI B mpupone, uziaydeHue ColiHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0O0pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE SBIEHUS B aTMocdepe, dIEKTPUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE moJje 3emiH, Apeid MOI0COB, POJib MAarHUTHOTO TOJS JJS KU3HU Ha
3emIie, OMSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SBIICHHIA;

OTIMCHIBATh MU3yYCHHBIE CBOWCTBA TeNl M (PU3MUYECKUE SIBJICHUS, UCTIONb3ys HU3HUECKUE
BEJIMYMHBI (TeMIlIepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, YJeIbHas
TEMJOEMKOCTh BEIIECTBA, YJEJIbHAas TEIUIOTa IUIABJIEHUS, YyJAeNbHas TeIioTa
napooOpazoBaHus, ylelbHas TEIUIOTa CrOpPaHHs TOIUINBA, KOA(DQOUIUEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa, JJEKTPUUYECKUU



3apsd, CHJIa TOKAa, DJJIEKTPUYECKOE HANpPsLDKEHHWE, CONPOTUBIICHUE IIPOBOJHUKA,
yIEIbHOE COMPOTHBIICHUE BEIIECTBA, pab0Ta M MOIIHOCTD 3JIEKTPUYECKOTO TOKa), IpU
ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UYECKUNA CMBICT HCIHOJIB3YEMBIX BEIWYHH,
0003HaueHHS ¥ eIUHHIBI (PU3NUYECKUX BEIMYHMH, HAXOJIUTHh (HOPMYIbI, CBA3BIBAIOIINE
JaHHYIO (HU3MUYECKYI0O BEJIMYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS U IPOLIECCHl, HCIOJIb3YS
OCHOBHBIE IIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPHH CTPOEHUS BEIECTBA,
NPUHIMI CYNEPHO3ULMHN T10Jed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS
3apsga, 3akoH OMa jiis ydacTka Lenu, 3akoH Jxoyns—JleHna, 3akoH coxXpaHEHHUs
SHEpPruM, MpU ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCBIBATH €0
MAaTeMaTH4ECKOE BBIPAXKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaLHI MIPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITh
MIPUYHMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOrMYECKHUX LIaroB C
onopoit Ha 1—2 u3yuyeHHBIX CBOMCTBA (PM3MUECKUX SBICHUM, PU3NUECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEN;

pemath pacy€THble 3aJauyd B 2-3 JEMCTBHS, HCHOJNb3ysd 3aKOHbI U (HOPMYIIBI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 33Ja4yu
3aIMCBIBAaTh KPaTKOE YCIIOBHE, BBIABIIATh HEJOCTATOK JIAHHBIX U PELICHUS 3aJayH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEelIeHUs], IPOBOIUTH PACUETHI U
CpaBHUBATh MOJIy4EHHOE 3HaUeHHE (PU3NUECKOMN BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTb HpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh IPU TMOMOIIM (PU3UUYECKUX
METONOB,  MCHOJb3ysd  ONUCAHUE  MCCIEAOBAaHUA,  BBIACIATH  IIPOBEPSIEMOE
IIPEAIIOJIOKECHAE, OLICHUBATh IPaBUIBHOCTh INOPSAKA INPOBEIACHMS MCCIEAOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWCTB
Tesl (KalWUISIPHbIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HAIPEBAaHUS IIPU U3IY4CHHUH OT LBETa
U3Iyqaoume  (Imoriomaroniei) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYPbl JKUOKOCTH W IUIOIAAU €€ IIOBEPXHOCTH, DJEKTpHU3alus Tel W
B3aUMOJICICTBUE MIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allisl MarHUTHBIX M0JIEH NOCTOSIHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOWCTBA 3JIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (OopMyaupoBaTh IpOBEpsSEMblE IPEIIOJIOKEHHUs, COOUpPaTh
YCTAHOBKY M3 MPEUIOKEHHOI0  000pylOBaHMs, OIMCHIBaTH XOJA OIBITa U
(bopMynupoBaTh BBIBOABI;

BBINIOJIHATD MPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH BO31yXa,
CHJIBI TOKa, HANpSDKEHUS C HCMOJIb30BAHUEM AaHAJIOTOBBIX NPUOOPOB M JATUMKOB
¢u3nYecKux BEIMYUH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJIb30BAHUEM MPSIMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHS IMPOBOJHHUKA OT
€ro JUIMHBI, IUIOLIAJH IOIEPEYHOTO CEYEHUs U YIEIbHOIO COIPOTHUBIICHMS BEIECTBA
IIPOBOJIHMKA, CUJIbI TOKA, UAYILETO Yepe3 MIPOBOJHUK, OT HAIPSKEHUS HAa IIPOBOJIHUKE,
UCCIIeZIOBaHUE TIOCIIEA0BATEIPHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):



IUTAHUPOBATh MCCIIE0OBAaHUE, COOMpATh YCTAHOBKY M BBINIOJHITH U3MEPEHUS, CIEIys
MPEUI0KEHHOMY TUTaHy, (PUKCHPOBATh PE3yIbTAThl MOJYYCHHOH 3aBHCHMOCTU B BHJIE
TabauIl U TpaUKOB, I€TaTh BBIBOIKI 110 PE3yabTaTaM HCCIICIOBAHUS;

® TIPOBOJUTH KOCBEHHBIC M3MEpPEeHHsA (U3NUECKUX BEIMUYUH (yIeTabHas TEIIOEMKOCTD
BEIIECTBA, COMPOTHBIICHUE MPOBOJIHUKA, pad0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh OKCIIEPUMEHTAIBHYI0 YCTAaHOBKY, CIEIys
MPEUI0KEHHONW UHCTPYKIIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

e coOmomaTh TMpaBWiia TEXHUKH O0€30MacHOCTH Tmpu paboTe ¢ J1abopaTOpHBIM
o0opynoBaHuEM;

® XapakTepu30BaTh MPHUHIUMBI JEHCTBHA W3YyYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OIMOPO Ha WX ONMUCAaHHA (B TOM YHCIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIlepMeTp, BOJIBTMETP, CUETUMK DIIEKTPUUYECKON
SHEPTHH, ODIIEKTPOOCBETUTENBHBIE TPUOOPHI, HArPEBATENBHBIE AJIEKTPOIIPHOOPHI
(puMepsI), DIEKTPUYECKHAE MPEIOXPAHUTENH, SJIEKTPOMArHHUT, JJIEKTPOJBHIATEIb
MOCTOSTHHOTO TOKA), WCIIOJIb3ySd 3HAaHUS O CBOMCTBaX (M3MYECKWX SIBICHUH W
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

® pacmo3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTENbHBIE MPHOOPHI TIO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (JKHUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMET,
TUTPOMETp, JBUTATeNb BHYTPEHHET'O CTOpPAHMsI, JIEKTPOCKOI, PEOCTaTr), COCTaBIATH
CXEMBI DJIEKTPUYECKHUX IIEeTIeH C TOCIEeI0OBATENbHBIM U MapaljIebHBIM COSINHEHHEM
AIIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYECHUS SJIEMEHTOB JIEKTPHUECKUX IIeTIeH;

® T[PHUBOJUTH MPUMEPHl (HAXOJAUTh WHPOPMAIMIO O TPHUMEpPax) MPAKTHIECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IS oOecreueHus
0€30MacHOCTH TpPH OOpalleHUuH C TNpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTHYECKOrO TMOBEACHUS B
OKpY»Kalolllel cpene;

® OCYHIeCTBJIATh NOMUCK HH(popmanuu ¢usndyeckoro cojnepkanuss B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNATE MH(MOPMAIMIO, KOTOpas SBJISETCS MNPOTHUBOPEUYMBONM MM MOXKET OBITh
HEJIOCTOBEPHOM;

® ICIIOJIb30BATh MPU BBHINOJIHEHUU y4eOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO JUTEpaTypy
(bu3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJeTh MpUEMAMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpManUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHBbIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIIeHus, 0000mmas
MH(OPMALIUIO U3 HECKOJIBKHX HUCTOYHUKOB (DU3UYECKOTO COICpXaHHUSA, B TOM YHCIE
NyOMMYHO  TPEACTaBIATh  Pe3yiabTaThl  MPOGKTHOM WM  HMCCIEI0BATENbCKOM
NEeSITeNbHOCTH, TMPU STOM TPAMOTHO UCIOJB30BaTh M3YYCHHBIN MOHATHIHBIN ammapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUEH;

® [pU BBINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNM (U3UUYECKUX MPOLECCOB
pacripesiesiaiTh 0053aHHOCTH B TPYMIE B COOTBETCTBUHU C MOCTABJICHHBIMH 3aJauyamH,
CIeTUTh 3a BBHINIOJHEHHEM IIJlaHa JEHCTBUH U KOPPEKTUPOBATH €ro, aJieKBaTHO
OIICHUBAaTh  COOCTBEHHBIM BKJIad B  JCITENBHOCTb  TPYMINbI, BBICTPAaUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K xoHiy oOyuenus B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTD y O0yUaIOIUXCS YMEHUI:



HUCIIOJIB30BaTh IIOHATHUA: CHCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TpPaCKTOpU:,
OTHOCHUTEJIBHOCTh MEXaHHYECKOTO JIBMKEHHS, Jeopmarus (ynpyras, miiacTU4ecKas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3Ku, IEHTP
TSDKECTH, a0COJIOTHO TBEPAOE TENO, ILEHTP TSHKECTH TBEPIOIO Tela, PaBHOBECHE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIa 3JICKTPOMArHuTHBIX BOJIH, CBCT, 6JII/ISOPYKOCTI) u
AaJIbHO30PKOCTb, CIEKTPbI HCIYCKAHWUA W IIOITIOLICHMA, aﬂb(ba, Oera- W raMma-
HU3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

pasiindaTtb SABJICHUSA (paBHOMCpHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE IMPSMOJIMHEHHOE JBIDKCHNE, CBOOOIHOE Ma/ICHUE Tell, PABHOMEPHOE
JABUMXKCHUEC 110 OKPYXHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTUBHOC JABMKCHUC,
KoJiebaTeIbHOE JBIDKEHUE (3aTyXalolle M BBIHYXKJCHHBIE KoJeOaHMs), PE30HAHC,
BOJIHOBOE [BIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaXXCHHE U MPEJOMJICHUE CBETA, OJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KEHHE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJbHBIX IIBETOB, IHCIIEPCHUS CBETa,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUEC JIMHEWYaTOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
10 OINMMCAHUIO HUX XaPAKTCPHBIX CBOMICTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJIEHUN B OKpYyKaroleM Mupe (B
TOM 4YHUCJIC CbI/I?,I/I‘—IeCKI/Ie SABJICHUA B NPUPOJAC: IMPUIKBBI U OTJIWBBI, ABHUXXCHUC IIJIAHET
CorHeyHoM CHUCTEMBI, PCAKTUBHOC ABMXKCHHUEC XNUBBIX OPraHU3MOB, BOCIIPHUATUC 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa TeIl,
ONTHYECKWE SBICHWS B  MpUpOjAE, OWosorMYeckoe JEeHCTBHE  BHIMMOTO,
yAbTPa(UOIETOBOrO W PEHTIEHOBCKOTO M3IyYEHHUH, €CTECTBEHHBIH paIrOaKTHBHBIN
(GOH, KOCMHYECKHE Jy4d, pAANOAKTUBHOE U3IIydCHHE NPUPOAHBIX MHHEPAJIOB,
JeHCTBHE PaJOAaKTHBHBIX M3TYUYCHUH HA OPraHU3M YeJOoBeKa), IPH 3TOM NEPEBOIUTH
NPaKTHYECKYIO 337a4y B y4eOHYIO, BBIACIATH CYIIECTBCHHBIE CBOWCTBA (IIPU3HAKH)
(bU3MUECKUX SBIICHUN;

OTIMCHIBATh M3YYCHHBIE CBOMCTBA TeNl U (PU3UUECKHE SIBICHUS, UCTIONb3Ys (HH3HMUECKHE
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAsh CKOPOCTh Tella NPH HEPaBHOMEPHOM JABIKEHUH,
YCKOpEHHE, MEepeMeNIeHne, MyTh, YII0Bas CKOPOCThb, CHJIa TPEHHs, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC TEJd, UMITYJIbC
CHJIBI, MEXaHH4YecKasi paboTa U MOIIHOCTh, NOTCHIMAIbHAS SHEPTHs Tela, MOAHATOrO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTCHIUAIbHASI SHEPT Ul CXKATON MPYKUHBI, KHHETHYECKast
SHEPrus, IOJHAs MEXaHWYeCKas OSHEprus, MEepuoJ M YacToTa KoJeOaHuH, THHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEIOMICHHS
cpensl), TIpU OMUCAHUM TMPABUIBHO TPAKTOBATH (PM3MUECKHH CMBICI HCIIOJIB3YEMBIX
BEJIMYUH, OOO3HAYEHMS M EIUWHUIBl (PU3MYECKHX BEJIUYMH, HaXOJUTh (HOpMyIbl,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JPYrMMH BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJTUYUH;

XapaKkTepu30BaTh CBOIMCTBA Tell, (GU3NUECKUE SIBICHUS M MPOLECCHI, UCHOIb3Ys 3aKOH
COXpAHEHMs SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHMS, MPUHIMI CYNEPIO3UIUH CHJI,
MPUHLUI OTHOCUTENBHOCTH ["anmuiies:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEeHUsI UMITYJIbCa,
3aKOHBl OTPaKEHUS M TPEJIOMJICHUS CBeTa, 3aKOHBl COXPAHEHHUs 3apsi0BOIO U
MaccoBOTO YHCENl MpHU SJEPHBIX peakUusX, 0OpU OSTOM JaBaTh CJIOBECHYIO
(OopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;



OOBSICHATH (pU3MYECKHE MPOLECCHl W CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyalluii  TPAaKTHKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIBIATh  MPUIHUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB C ONOPOM Ha 2—
3 W3yuYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3a/1a4u (ONMHUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHHI ), UCIIOIb3Ys
3aKOHBI U (POpPMyJBI, CBS3bIBArOIIUE (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOAMMBIE Ui pEIICHUs,
MPOBOJUTH pAacy€Tbl W OIEHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKO BETUYNHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO pEIINTh TPH TMOMOIIN (PU3HUECKUX
METOJIOB,  WCIIOJIb3YySl ~ ONHCAHWE  WCCIEIOBAaHUS,  BBLICIATH  IIPOBEpsSEMOe
MPEIOJI0KEeHNE, OIEHUBATh IMPABUIIBHOCT TMOPSAKA IPOBEICHHUS HCCIIEAOBAHMS,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHUH 1 OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3HUYECKUX CBOWCTB
TelN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs DHEPTUH, 3aBHCUMOCTh
nepro/ia KoJIeOaHui MPYKMHHOTO MasiTHAKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTYbl MAJIBIX KOJIEOaHH, MPSIMOJIMHEHHOE paclipoCTpaHeHNE
CBETa, pa3JIoKEHHE OeNoro CBeTa B CIEKTpP, M3yuyeHUE CBOMCTB H300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakeHHsl MNpeaMeTra B coOHparoleil JIMH3e,
HaOIOJIEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB U3IYYEHHUS): CaMOCTOSATEIbHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 000PyI0BaHHUS, ONTMCHIBATH XO/T OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI,

MPOBOJUTH MpPH HEOOXOJUMOCTH CEpHUI0 MPSMBIX H3MEpPEHU, Ompeaensis cpeaHee
3Ha4YCHHE U3MepsieMOl BenuuuHbl ((POKycHOE paccTossHHME coOuparomeld JIUH3bI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJb30BAaHUEM
NpSMBIX HM3MEPEHUN (3aBUCUMOCTh IYTM OT BPEMEHU TMPU PaBHOYCKOPECHHOM
IBUKEHUM 0e3 HayalbHOHW CKOpPOCTH, TMepuojaa KoyiebaHHl MaTeMaTH4eCcKOTo
MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHsS CBETa OT yrja MaJeHUs U
yria IpeloMIIeHUs OT yIJia MaJieHus1): IJIaHUPOBAaTh UCCIIEJOBAHUE, CAMOCTOSATEIBHO
coOuparh yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHON 3aBHCHMOCTHU
(u3MUYecKUX BETUYMH B BUJE TaOMUIl U TpadUKOB, JeiaTh BHIBOJBI MO pe3yabTaTaM
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE TeJa MPU PaBHOYCKOPEHHOM JBM)KCHHHU, YCKOPEHHE CBOOOTHOTO MaJCHUS,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJbXKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W Tepuoja KoleOaHWH MaTeMaTHUYeCKOrOo U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOUparomiel JUH3bI, paJAMOAKTUBHBIN  (OH):
TUIAHUPOBATh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHATH
W3MepeHusl, cleAys MPesIOKEHHOW WHCTPYKIIMH, BBHIYHMCISATh 3HAYCHHE BEIMYUHBI U
aHAIM3UPOBATh TONYyYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOmogaTh TMpaBWjia TEXHUKH O€30MacHOCTH IMpu paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKUA HM3YYEHHBIX (DU3MYECKHX MOJENEH: MarepuaibHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI WMCTOYHUK CBETAa, JIyd, TOHKas JIMH3a,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOT'O S/Ipa;

XapaKTepU30BaTh MPHUHLUUIBI JACHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUYECKHX
YCTPOMCTB C ONMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYUKHU [OJIOKEHHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBO/JIbl, CIEKTPOCKOMN, J03MMETp, Kamepa BuiabcoHa), HcCnonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
WCIIOJIb30BATh CXEMBI M CXEMAaTHYHBIC PUCYHKH H3yYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB IMPHU PELIEHUH y4eOHO-
MPaKTUYECKUX 3a/lay, ONTHYECKHUE CXEMbI JJISi MOCTPOCHUS M300paXKeHUH B IIIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTh TpUMEpbl (HAXOAUTh HMHPOPMAIMI0 O MpHUMEpax) MPAKTHYECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0€30MacHOCTH TpU oOpamieHuH ¢ OpuOoOpaMH M TEXHUYECKHMMH YCTPOWCTBAMU,
COXPAaHEHHUs 370pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpY»Karollen cpene;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usndeckoro coaepxkanuss B HMHrepHere,
CaMOCTOSITENIBHO (POPMYNIMPYsS. TOMCKOBBIA 3ampoC, HAXOJUTh IYTH OIpeaAeTIeHHs
JIOCTOBEPHOCTH TIOJydeHHOW WH(GOPMAIlMd HAa OCHOBE WMCIONIMXCA 3HAHUN W
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

HCIIOJIb30BATh MPH BBITIOJIHEHUU YY€OHBIX 33aJaHUIl HAYUYHO-MOMYJISPHYIO JIUTEPATYPy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHU KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(oOpManuud U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE MMMCHMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIuu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOro COAEp)KaHUS, IyOJUYHO IPEACTaBIATh
pe3yNbTaThl MPOEKTHOM WIIM MCCIEA0BATENLCKOM NEATeIbHOCTH, MPH 3TOM IPaMOTHO
WCIO0JIb30BAaTh H3YYEHHBIN NOHATUHHBIA ammapar HM3y4aeMmoro pasjena (QU3uKd u
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 (0)) - 2
M3MKa - fayka o npupose https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 (6)) 2 1
HBHHCCIHIE BB https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOT ITO3HAHUS 2 bubmorera [IOK
' ya A https://m.edso0.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 2 1
Tpoetue Betiiecta https://m.edso00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 bu6mmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILECTBA 1 bubmorexa HOK
' p H https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
b K
3.1 MexaHnueckoe OBIKEHUE 3 nommorexa O

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



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

bubmuoreka [JOK
2 41
3 HEPIU, MAcea, IIOTHOCTS o 3 https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 1
33 Cuna. Buget i 0 3 https://m.edsoo0.ru/7f416194
Hroro no pazgeny 22
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua naBieHus: TBEPABIMU 3 bubnuorexa [JOK
' TeJIaMU, YKUAKOCTIMU U Fa3aMu https://m.edso00.ru/7f416194
49 1 4 bu6moreka [IOK
' ABJICHHC JRIAROCTH https://m.edsoo.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(epHOe AaBeHie > https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 9 5 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3
aboTa i MOTHOCTD https://m.edsoo.ru/7f416194
bubnuoreka [JOK
>2 Hlpoctere Mexati3MbI 0 2 https://m.edsoo0.ru/7f416194
5.3 MexaHn4decKkast SHEprust 3 Bubmmorexa LIOK
' P https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PeszepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TennioBble siBIeHUsI
bubmmoreka [IOK
1.1 C i 7
TPOCHHC I CBOHCTRA BEMECTRA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 2 4
SITIOBRIC HPORCCER https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 6 bubmuorexa [JOK
' U X B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 6 h gp::?/(:;.eezzti.ru 76418 1ce
bu6mmoreka [JOK
2.3 M 6
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 5 1 1
MISKTPOMATHHTHA MY KIS https://m.edsoo.ru/7f4181ce
Utoro mno pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 11



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

9 KJIACC

KosunuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. Mexanu4yeckue iBJICHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 1 bubmmoreka [IOK
' OTMCAHHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SauMOJIeHeTRIe Tei https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 1
AKOTbL COXpATIeHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJie0aHUsS U BOJHBI
bu6mmoreka [IOK
2.1 M o 7 1
CXAHITHECKHIE KOIEDANHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1
CXAHITHECKHIE BOTIHEL. SBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3znen 3. CBeToBLI€E IBJICHHSA
3.1 3aKOHBI pacIpOCTPaHEHHS CBETA 5 bubmorexa HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
3.2 JI 6 1
WH3BI ¥ OTITHYECKHE IPHOOPBI https://m.edsoo.ru/7f41a4a6
3.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 4 1 bubnuoreka [IOK



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

https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 4. DJIeKTPOMAarHUTHOE T0JI€ U YJIEKTPOMATHUTHBIE BOJIHBI
41 DNIEeKTPOMarHuTHOE TOJIE U 6 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 6
Pa3znen 5. KBaHTOBbBIE IBJICHUS
51 Hcnyckanue u OrjaomeHre CBETa aTOMO 4 bubamorexa [IOK
. IIyCKAHWE U IIOT HHUE CBETA AaTOMOM
y ot https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 2
TPOCHHE aTOMHOTO Apa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 S 7 1
FICPHbIC peakiii https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTopuTE 1bHO-00001IaK0 1M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
HazBanue MmoayJis
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 10



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue H3yveHHs o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
1 BBoanslii nHCTpyKTa) 1o Th. 1
®du3uKa-HayKa 0 IPUPOJIE.
9 Haydanbie MeTo 161 U3ydeHUS 1
TIPUPOIBI
3 dusnvecKue BETMIHHBI U UX 1
U3MepeHue
4 TO4HOCTP M NOTPENIHOCTH 1
U3MEpEeHU N
[TepBuunsblit uHCTpyKTaX no Th.
5 JlabopaTtopnas pabota Ne 1. 1 1
«Omnpenenenue nokazaHum
M3MEPUTEIBHOTO IpUOopay.
6 ®du3nka u ee BIUSHUE HA Pa3BUTHE 1
TEXHUKU
7 Crpoenue BemecTBa. MoJieKyIbl 1 bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
Jlaboparopnas pabota Ne 2.
8 «OnpeneneHue pazMepoB Ma-JbIX 1 1
TE
bpoyHOBCKOE IBUKEHHE.
9 Huddys3us B razax, KUIKOCTAX U 1

TBCPABIX TCJIaX



https://m.edsoo.ru/ff09fe0a

B3anMHoOe nputskenue u

bubmuoreka [JOK

10 OTTaJIKMBAHUE MOJICKYIT https://m.edsoo.ru/ff0a0378
11 ArperaTHble COCTOSIHMSI BEILIECTBA
MexaHuueck BIKCHUE,
12 PaZHi)Me:}:og i{iepa}jHo;epHoe Brbmiorexa LIOK
BIKCHHC https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EAMHUIIBI CKOPOCTH. bubnuorexa [JOK
Pacuer myTH 1 BpeMeHHU JIBUKECHHUSI https://m.edsoo.ru/ff0a079c
14 [IpsimosnHEITHOE PaBHOYCKOPEHHOE bubnuorexa [JOK
JIBIDKCHUE. Y CKOpPEHUE https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
1 Hneprts. https://m.edsi.ru/fanOclO
16 B3aumoneiictBue Ten
17 Macca tena. Equaunel Macchl.
N3mepenue macchl Tena Ha Becax
18 JlaGopaTtopnast pabota No
3.«M3MepeHune Macchl Tesiay
bubnmuoreka [JOK
19 IlnoTHOCTE, Bem{ECTB. https://m.edsci.ru/fanOfee
JlaGopaTtopHnas pabota Ne 4.,
20 «M3mepenne oObeMa TBEpI0-TO
TEeay.
JlaboparopHas pabota Ne
21 5.«Onpenenenue mIOTHOCTH
TBEP/IOTO Tellay
29 Pacuet macchel 1 00beMa Telia 1Mo bu6mmoreka [JOK

€ro IJIOTHOCTH

https://m.edsoo.ru/ff0al23c



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

23

KonTtposnenas padota Ne 1.
«MexaHnueckoe IBUKECHHUE.
Macca. IInoTHOCTE BEleCTBa»

24

Cuna. SBnenune tarorenus. Cuiia
TSKECTHU

25

Cuna ynpyroctu. 3akoH ['yka

26

JlabopaTtopnast pabota No
6.«MccnenoBanue CUITBI

YIIPYTOCTI

27

CBs3b MEXKTY CUIION TSKECTH U
Maccoi Teia. Bec Tena.

28

Cuita TsKecTH Ha Jpyrux
maHerax. Pusnyeckue
XapaKTEPUCTHUKH TUIAHET

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a1502

29

Jlunamomertp. JlaGoparoprast
pabota Ne7. «'pamynpoBanue
MPYKUHBI U U3MEPEHHUE CUIT
JTMHAMOMETPOM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al8cc

30

CroxxeHue AByX CHUJl,
HaMpaBJIEHHBIX MO OJTHOM MPSIMOM.
PaBHopelicTBYIOIAs CHIT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ala70

31

KonTpomnsnas padorta No 2.
«Cunb»

32

Cuna tpeHus u e€ Buapl. TpeHue B
MIPUPOJE U TEXHUKE

bubnuoreka [JOK
https://m.edsoo.ru/ff0alb9c

33

JIaGopatopHas pabota Ne 8.
«HccnenoBanue 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKEHHS OT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alcc8



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

IJIOLAN COIIPUKOCHOBEHHUS TEI,
MIPUKUMAIOLLEH CHJIBI U pOJIa
IIOBEPXHOCTH»

Hapnenne. CriocoObl yMEHbIICHUS

bubmmoreka [{OK

34 Y YBCIIMUCHHUS JTaBJICHUS https://m.edsoo.ru/ff0a20a6
35 Pemenue 3asau 1o teme
«JlaBeHue»
bubmmoreka [{OK
36 flapxerne rasa. https://m.edsoo.ru/ff0a2376
Ilepenaua maBieHus TBEPABLIMU
37 TenI;nj[IH )KE)IKOCT?IMI/I u lli).’fll?,aMI/I. Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0a25b0
3akoH [lackams
aBJICHHUE B KUJIKOCTH U Ta3e
38 iIBISBaHHOC neﬁfTBHeM CUJIBI , bubmorexa [IOK
https://m.edsoo.ru/ff0a2718
TSOKECTH
Pemrenue 3agaud mo reme
39 «/JlaBneHre B )KUJIKOCTH H rase.
3akon Ilackams»
bu6mmoreka [JOK
40 Coobuaionuecs cocyzel https://m.edsoo.ru/ff0a2970
41 Bec Bo3nyxa. AtmMocdepHoe bubnunoreka [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
42 N3mepenue atmochepHOTro bubnnoreka [JOK
nasneHust. OnbiT Topprueu https://m.edsoo.ru/ff0a2da8
Bbapomerp-anepouns. ATmochepHoe bubnuoreka [IOK
43
JIaBJICHUE HA Pa3JIUNYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
44 ManomMmertpel. [lopiiHeBoi

JKUJKOCTHBIN HAcoc



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

bubmuoreka [JOK

45 Innpapmireckuit pece https://m.edsoo.ru/ff0a3136
JleficTBHE KUKOCTH U Ta3a Ha bubnuorexa [JOK
46
MOrPY)KEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0a3276
47 ApxumesoBa cuia
JlabopaTtopHnas pabota Ne 9.
48 «M3y4ueHne BBITATKUBAIOIICH CHIIBI,
JNENCTBYIOLIEH Ha MTOTPYKEHHOE B
YKUJKOCTD TEJI0»
49 [ImaBanue ten Bubnuorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlabopaTtopnas pabota Nel( .
50 «BpIsiICHeHNE YCIIOBUH TITa-BaHUS
TeJla B )KUIKOCTH
Pemenue 3amay nmo remam
51 «ApxumenoBa cuiay, «Y CIOBHs
IJIaBaHUS T
KontponbHas padoTa Ne3
52 «/laBreHue TBEpBIX TEIN, KUI-
KOCTEH 1 Ta30B»
53 [LinaBanue cynos.
BosnyxomnnaBanue
54 O06o06meHue 1Mo Teme «JlaBieHue
TBEPIBIX TEI, )KUJIKOCTEH U Ta30B»
55 MexaHnuueckasi paboTa Bubnnorexa HOK
https://m.edsoo.ru/ff0a3f82
56 MoutHocTs. EQUHUIIEI MOIIIHOCTH bubmorexa HOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Pemrenne 3agau o reme «Padora u

o7
MOIITHOCTbY
[IpocTeie Mexanu3mel. Peryar.
58 PaBHOBeCHe cuil Ha peryare
Jlaboparopuas padota Ne 11
59 «BbIsiIcCHEHUE YCIIOBUSI paBHOBECHS
phIdaray
[IpuMeHenne npaBuiia paBHOBECHUS
60 pbIdara k 0710ky. "3010TO0€
MpaBuiIo" MEXaHUKHU
61 KOj)(b(bI/IL[I/IeHT ITOJIE3HOTO
JEHUCTBUSI MEXaHU3MaA.
JlabopaTtopnast pabota No 12
62 «Omnpenenenue KIIJ] HakoHHO#M
IIJIOCKOCTH
63 Pemenue 3agau Ha onpenesieHne bu6mmoreka [IOK
KII https://m.edsoo.ru/ff0a478e
bu6mmoreka [JOK
o4 Mexariiieckas SHepri. https://m.edsoo.ru/ff0a4252
65 3aKOH COXpaHEHUsI MEXaHUYECKOH bubnuoreka [JOK
SHEPIrUU https://m.edsoo.ru/ff0a4360
66 Hroropas koHTpoJIbHAs paboTa
67 PaGora ¢ TekcTamu 1o Teme
«MexaHHueCcKOe JIBHKEHUE
PaGora ¢ TekcTamu 1o Teme
68 «/laBneHnue TBEPABIX TEN,

JKHUJIKOCTEH U Ta30B»



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

12




8 KJIACC

KoaudecTBo 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl

BBoanslii nHCTpyKTa) 1o Th.

1 OcHOBHBIE TIOJIOKECHUS 1 bubnuorexa [JOK
MOJICKYJISIPHO-KMHETHIECKOH https://m.edsoo.ru/ff0a5256
TEOPHUU CTPOEHUS BEIIECTBA

2 ArperaTHble COCTOSTHHSI BEIlleCTBa 1

3 CwmaunBanue. Kanmuisipasie 1 bubnuoreka [JOK
SIBJICHHSI. https://m.edsoo.ru/ff0a540e

4 Temnepatypa. BHyTpenHss 1
SHEprus.

5 CriocoObl 3MEHEHUS BHYTPEHHEH 1 bubmuorexa [JOK
SHEPrUH https://m.edsoo.ru/ff0a5800

6 TemnmonpoBogHOCTE. BXO1HOE 1 bu6mmoreka [JOK
TECTUPOBAHUE. https://m.edsoo.ru/ff0a5530

bu6mmoreka [JOK

! Komperuiti. Hsnyere. 1 https://m.edsoo.ru/ff0a5a26

8 KonuuectBo Temnotel. Y aenbHas 1
TEIIOEMKOCTh

9 Pacuér xomu4ecTBa TEILUIOTHI. 1 bubmuoreka [JOK
YpaBHEHHE TEIUIOBOTO OajaHca. https://m.edsoo.ru/ff0a5c60
ITepBuunbIil nHCTpYKTaXx 10 Th.

10 JlaGopatopHnas pabora Nel. 1 1 bubnuorexa [IOK

"N3y4yeHue ycTpoicTBa
Kajopumerpa"

https://m.edsoo.ru/ff0a6412



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

Jlaboparopuas pabota No2.

11 "N3yuenue npoiiecca Terio- bubmmorexa LIOK
https://m.edsoo.ru/ff0a65c0
obmeHa"
JlaGopaTopHas pabora Ne3.
12 "I/I3Mle)peHEIe y;c)JH)Hoﬁ Brbmiorexa LIOK
N " https://m.edsoo0.ru/ff0a6976
TEIUIOEMKOCTH BEIIECTBA
13 DHeprus ToriuBa. Y ienbpHas bubnuoreka [JOK
TEIJIOTa CrOPaHHUsI https://m.edsoo.ru/ff0a7088
14 Pemenue 3amau mo reme bubmmoreka [{OK
"TermoBele ABIeHUS" https://m.edsoo.ru/ff0a6a98
15 KontponsHas padota Nel.
"Tennoseiec aBacHUST"
16 [InaBneHne n oTBEpAECBaHUE bubnuoreka [IOK
KPUCTAUTHIECKUX TEIL. https://m.edsoo.ru/ff0a6bb0
I'paduk mnaBneHus u
17 O’fBSI))I[eBaHI/ISI KPUCTaJUTHYECKIX Bubnuorexa LIOK
https://m.edsoo.ru/ff0a7b5a
Tell. Y enapbHas TEIIoTa IUIaBJICHUS
PacueT xoanuecTBa TEIIOTHL,
18 HEO00XO0IUMOTO IS IUIABICHUS bu6mmoreka [JOK
TEJIa ¥ BBIAEISEMOIO UM IIPH https://m.edsoo.ru/ff0a71d2
KpUCTAJUTH3aIlUN
19 [TapooOpa3zoBanre U KOHICHCAIIHSL. bu6mmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
[Tornomenue sHEepruu Ipu
20 I/ICl'IapeL:II/II/I )KI/II[KECTI/I. BpBII[eJ'IeHI/Ie bubmorexa HOK
https://m.edsoo.ru/ff0a72fe
SHEPTUU MpU KOHACHCAIIUHU Tapa
21 Kunenne. Y nenbnas teminora bu6mmoreka [JOK

Hap006paBOBaHI/I$I 1 KOHACHCAaIun.

https://m.edsoo.ru/ff0a786¢



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

3aBUCUMOCTb TEMIIEPATYPBI
KHUIICHHUS OT aTMOC(HEPHOTO
JIaBIICHUS

22

Pemenue 3a1ay Ha
apooOpazoBaHue M KOHJICHCAITHIO

23

Brnaxnocts Bo3ayxa.
JlabopaTtopnast pabota No4.
"N3mepeHue OTHOCUTEIbHOU
BJI&YKHOCTH BO31yxa"

bubmmoreka [{OK
https://m.edso0.ru/ff0a7628

24

Pemenue 3aga4 Ha onpeneneHne
BJIAKHOCTH BO3JyXa

25

[IpuHIMIBI PaOOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHUS

26

KIIJI TenmoBoro aBuraters.
TemnmoBele ABUTaTEIN U 3alllATA
OKpYKarolle cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

27

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEILIOBBIX MPOIIECCaX

28

KontponbHas padoTa No2.
"M3MeHeHune arperaTHbIX
COCTOSIHMH BeriecTna"

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

29

DnexTpuzaius Ten. J[Ba poga
ANEKTPUYECKHUX 3apsSI0B

30

[IpoBOAHMKY U AUDIEKTPUKH.
3aKOH COXpaHEHUS AIEKTPUUECKOTO
3apsiaa

31

BzaumoaerictBue 3apAKCHHBIX TCII.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a86ae

3axoH Kynona

https://m.edsoo.ru/ff0a87e4

32

Hocurenu snekrpuyeckux 3apsjioB.

OnemeHTapHbIi 3apsaa. CtpoeHue
aToma

33

Pewrenne 3aga4 Ha IpUMEHEHNE
CBOMCTB 3JIEKTPUUYECKUX 3apsI0B

bubmmoreka [{OK
https://m.edsoo.ru/ff0a90cc

34

CraTuueckoe AIeKTPUYECTBO, Er0
Y4€T U UCMOJIb30BaHUE B OBITY U
TEXHUKE

35

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cyiiecTBoBaHus. McTtouHnku
ANEKTPUYECKOTO TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

36

JlericTBUA 3JIEKTPUYECKOTO TOKA

bu6moreka [IOK
https://m.edsoo.ru/ff0a96b2

37

DJIeKTpUYECKas LEeb U €€
COCTaBHBIE YaCTH

38

Cuna Toka. U3MepeHue cuibl TOKa

39

JlaGopaTtopnasi pabota No5.
"COopKa IEKTPUIECKOH 1IeNH U
M3MepEeHUe CUIIbI TOKA B €€
pa3inyHbIX yyacTkax"

40

DNEeKTpUUYECKOE HAMPSIKEHHE.
N3mepenue HanpsokeHUs

41

Jlaboparopnas pabota Neb.
"N3mepenune HanpsKeHUs Ha
Pa3IUYHbIX y4acTKax
MOCIIEI0BATEIbHOM 3JEKTPHUUECKOI
nenu"



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

42

ConpoTuBieHe IPOBOJHHKA.
VY nenpHoe CONpOTUBIICHUE
BEIIIECTBA

bubmuoreka [JOK
https://m.edsoo0.ru/ff0aa738

43

3aBHCHMOCTB CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma s
ydJacTKa enu

bubmmoreka [{OK
https://m.edsoo.ru/ff0aad4a

44

Peocrar. JlabopaTtopHas padora 7.
"N3mepenue conpoTUBIICHUS
MpOBOJIHMKA. M3ydyeHne npuHImMna
JeNCTBHs peocTtaTa"

bubmmoreka [{OK
https://m.edso0.ru/ff0a8bd6

45

TlocnenoBaTenbpHOE U
MapauieTbHOE COCTUHCHUS
HpOBO)IHI/IKOB

46

JlaGopaTtopnast pabota Ne§.
"N3ydyeHune napayieabHOro
COEJIMHEHMS TPOBOJHUKOB"

47

Pemenue 3agau Ha npuMEeHEHUE
3akoHa OMa JyIsi pa3JIMuHOTO
COCTMHEHUS TIPOBOTHUKOB

48

PaboTta 1 MOIITHOCTH
ANEKTPUIECKOTO TOKA.

49

3akoH Jlxoynsa-Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab124

50

Jlaboparopnas pabota Ne9.
"M3MepeHne MOIHOCTH U paboThI
TOKa B AJIEKTPUYECKOM J1amrie”

51

Jlamna ocBenieHus. DIEKTPUUECKUE
HarpeBaresbHbIe TPHOOPHI



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0ab124

52

KonTtponsnas padora Ne3. " Pacuér
ANIeKTpUYecKuX 1ernei. Pabora u
MOIITHOCTbH 3JIEKTPUUYECKOTO TOKa"

53

KopoTtkoe 3aMbikanue.
[Ipenoxpanurenu.

54

Pemenne 3amag o reme "Pabora u
MOIITHOCTbH JIEKTPUIECKOTO TOKa”

55

MaruutHoe noine. [locTogHHbBIE
MAarHUTHL.

56

MarauTHO€ 1oJie MPSIMOTO TOKA U
NOCTOSIHHBIX MArHUTOB.
Mar»urtHele JIUHUH.

57

MarsuTtHO€ T0JIe KaTyIIKH C
TOKOM. DJIEKTPOMArHUTHI U UX
MIPUMEHEHHE.

58

MaruutHOE 110J1€ 3EMIIU U €70
3HAYEHUE JUIA KU3HU Ha 3eMile

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

JleiicTBe MarHMTHOTO IOJIS Ha
MPOBOJIHHK ¢ TOKOM. [IpaBuiio
JIEBOM PYKH.

60

I/IHILYKI_[I/IH MAarduTHOIO IIOJIA.
MarauTHBIHA HOTOK.
SHGKTpO,Z[BI/IFaTeJ'IL.

61

SIBIIeHME AIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

JIaGopatopHas pabota NelO.
"N3y4yeHue sABieHUA
3NEKTPOMArHUTHOM MHIYKIUHU"

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



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

Crnioco6bI mosryyeHus

63 anekTpuyeckoit suepruu. [lepenaua 1
AIIEKTPOIHEPT HH.
DNEeKTPOCTAHIIUU Ha

64 BO300OHOBIISIEMBIX UCTOYHHKAX 1
SHEPTHUH.

65 WToroBast KOHTpOJIbHAS padoTa. 1

66 PaboTa c TexkcTtamu o Teme 1 bubnuorexa [JOK
"TerutoBeie siBIeHUS " https://m.edsoo.ru/ff0acc5e
PaboTa c Tekctamu 1o Teme bubmuorexa [JOK

67 . . 1
"TIOCTOSIHHBIH AIIEKTPUUSCKHIA TOK" https://m.edsoo.ru/ff0acdc6
PaboTa c Tekctamu 1o Teme

68 n n 1

MarHuTHbIE SIBIICHUS
OBUIEE KOJIMYECTBO YACOB I10 68 1

I[TPOTPAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yYeHus

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

BBoanslii nHCTpyKTa) 1o Th.
MarepuanbHas Touka. Cuctema
oTCUerTa.

bubnuorexa [JOK
https://m.edsoo.ru/ff0ad474

[lepememienue. Onpenenenue
KOOpAWHATBI ABMXKYIICTOCA TEJIA.

PaBHOMEpHOE ITpsAMONIMHEHOE
JIBUKEHHE

bu6moreka [IOK
https://m.edsoo.ru/ff0ad19a

I'paduku 3aBuCHUMOCTH
KMHEMAaTUYECKUX BEJTUYHUH OT
BpEMEHH NP NPIMOTHHEHHOM
PaBHOMEPHOM JIBUKEHUU

HepaBHoMepHoe nBHKEeHUE

Bxonnas konTposibHas pabota

[IpsimonrHENHOE PaBHOYCKOPEHHOE
JIBUKECHHE.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad8d4

[lepBuunsbiii uHCTpYKTaXx 1o Th.
JlaGopaTtopHas pabota
Nel."UccnenoBanue
PaBHOYCKOPEHHOTO JBIKEHUS 0€3
Ha4ajpHOM ckopocTn"

IIepemenenue Tena npu
PaBHOYCKOPEHHOM JIBH)KEHUH 0e3
HavyaJIbHON CKOPOCTH.



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4

PaBHOMEpHOE IBUKEHHUE 110

bubmuoreka [JOK

10
OKPYKHOCTH. https://m.edsoo.ru/ff0ael76
bub6mmoreka [{OK
11 I1 i H .
CPBHIH SAKOH HpIoToHa https://m.edsoo.ru/ff0ae612
bubmmoreka [{OK
12 B i H .
TOPOH SAKOH HipIoTOHa https://m.edsoo.ru/ff0ae72a
bubmmoreka [IOK
13 T i H .
PETHH SaKOH HpIoTOHA https://m.edsoo.ru/ff0ae982
14 CBo00IHOE majiIcHHE TEJL.
15 | seroremms, Yeropenme soobommor EnGmorera L1OK
+ Y CROP . https://m.edsoo.ru/ff0af044
naJeHus
JlaGopaTtopnast pabota No2.
16 "U3mepenue yCcKopeHust
CBOOOIHOTO ITafeHusI"
bu6mmoreka [IOK
17 C .3 r
113 YHpYTOCTH. SaKoH 1 yka https://m.edsoo.ru/ff0aeca2
. JOIa6(;pZT(;pHa:1 p§60Ta Ne3. BuGmorexa [OK
I JICHHE )KECTKOCTH
ped \ https://m.edsoo.ru/ff0aee28
NP Y>KUHBI
19 Bec Tena nBuxymierocs c
YCKOpEHUEM
20 Pemenne 3amau no treme "Cuna
ynpyroctu. Bec Tena."
21 Cina Thers bubmuoreka [JOK
pe https://m.edsoo.ru/ff0af738
29 Pemenne 3agau mo teme «Cuia bu6mmoreka [JOK

TPCHUS

https://m.edsoo.ru/ff0afa26



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

JInHaMuKa KpUBOJIMHENHOTO

23
JIBHOKCHUS
bub6mmoreka [{OK
24 HckyccTBeHHBIE CIYTHUKU 3€MJIU. https://m.edsoo. ru/f0af33c
YcioBus paBHOBecus Tei. LleHT
25 TSDKECTH Tpena. Buer paBHiecni Bubnuotexa LIOK
https://m.edsoo.ru/ff0afe36
Tell.
Pemenne 3amad o reme "3aKoHBI
26 HrroTona. Cjima ynpyroctu. Cuna bubmmorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPECHHUS
Pemenne 3agau o teme "Cuna
27 TSKECTH U SJ;KOH BCEMUPHOTO bubmmorexa LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTCHUS
28 Pemenue 3agay mo reme "MoMeHT bu6mmoreka [IOK
cuiel. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
O06o06meHNe 1Mo TeMe
29 "MexaHN4ecKO€e IBIKEHUE.
Bsaumoneiictsue Tea".
KontponbHas padoTa Nel.
30 "MexaHU4ecKOoe IBUKEHUE.
Bsaumoneiictue Tea"
31 NMiynsc Tena. 3aKOH COXpaHEHHUs bubnuoreka [IOK
UMITYJIbCA. https://m.edsoo.ru/ffOb07fa
32 Pemenue 3agau no teMe "3akoH bu6mmoreka [JOK
COXpaHeHHs UMITyJbca" https://m.edsoo.ru/ff0b096¢
33 PeakTuBHOe nBmkeHue. PakeTsl.
34 PeakTuBHOE NBMXKEHUE B IPUPOIE U

TCXHHUKC



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0b02b4
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https://m.edsoo.ru/ff0b096c

bubmuoreka [JOK

35 Mexanndeckasi paboTa U MOITHOCTh https.//m.eds0o.ru/ffob0as4
36 CBs3b 3HEpTUH U PabOTHI.
[ToreHnmanpHas dHEpIrus

37 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KHHETUYECKOM IHEPTHH https://m.edsoo.ru/ff0b0c32

38 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE

39 Pemenue 3amga4 o teme "3aKoHbI
coxpaHeHus"

40 KonTtponsnas pabota Ne2. "3akoHbl
coxpaHeHus"

41 KonebarenpHoe ABMIKECHHE. bu6moreka [IOK
CBo0o1HBIE KOJICOAHUS. https://m.edsoo.ru/ff0b1858

42 Bennuunbl xapaktepusyromnye bubnuorexa [JOK
KOJe0aTeIbHOE IBUKCHHUE. https://m.edsoo.ru/ffOb12fe

43 l"apmoHnueckue KoyeOaHus.

JlaGopaTtopHas pabotaNe4.

p | s o
KOJIcOAHUI HUTAHOTO Ma-STHUKA OT hitps://m.edsco.r/T0blaec
€ro JUTMHBI»

55 | Bnmaemme scbon biorera LIOK
PesoHame https://m.edsoo.ru/ffob20f0

46 Pacnipoctpanenue konebanuii B
cpene. BonHblL.

47 JlninHa BostHbL. CKOpPOCTH



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b20f0

pacrpocTpaHeHHs BOJH

Hcrounnku 3Byka.3ByKOBBIE

48
KoJeOaHus
49 BricoTa, TeMOp ¥ TPOMKOCTH 3BYKa
50 Pacnipoctpanenue 3Byka. 3ByKOBbIE
BOJIHBI.
51 VYnbTpa3Byk U uH(Qpa3ByK B
MIPUPOJIC U TEXHUKE
52 OTtpaxxeHue 3ByKa. 3ByKOBOM
pEe30HaHC.
Pemrenue 3agad mo reme
53 "MexaHn4YecKkue KoieOaHus u
BOJIHBI"
O60061ieHue o Teme
54 "MexaHnuyeckue KoneOaHust u
BOJIHBI"
KontponbHas padoTa Ne3.
55 "MexaHudeckue KojieOaHus 1
BOJIHBI"
56 Hctounuku ceta. [Ipsamonnneitnoe bubmuoreka [JOK
pacrnpocTpaHeHHE CBETA. https://m.edsoo.ru/ff0b3658
57 3aKOH OTpakKEHUs CBETa. 3epKaia. Bubmiorexa LIOK
https://m.edsoo.ru/ff0b38c4
58 [Ipenomiienue cBera. 3akoH bubnnorexa [JOK
MIPEIOMIICHHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHE BuGmmorexa [OK
59 cBeta. Mcnonb30BaHKE MOJTHOTO

BHYTPCHHCTO OTPAXKCHUA B

https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

OIITUYCCKHUX CBECTOBOAAaX

Pemmenue 3a1a4y Ha 3aKOHBI

60 OTPaXCHHSI U TIPSIIOMIICHUS CBETA.
bubmmoreka [{OK
61 JIunzel. OnTHYecKast Cujia JIMH3BI https://m.edso0o. ru/fOb3f2c
62 [TocTpoenue n3obpaxxeHuit B bubnuorexa [JOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlabopaTtopnast pabota Neb.
63 "N3y4yeHne cBONCTB N300pakeHUs B
coOuparomeii aun3e. M3mepenue
ONTUYECKOU CUJIBI JIUH3BI"
64 I'na3 kak onmTuyeckas cucrema. bu6moreka [IOK
3penmue https://m.edsoo.ru/ff0b4684
65 OnTruueckue mpuoopHI.
Pemenue 3a1ay Ha onpeneneHue
66 OTNTHYECKOM CHIIBI 1 (JOKYCHOTO
PacCTOSIHUS JIMH3BL.
67 Hutepdepennius u nudpakus
CBeTa.
68 ®U3NYECKUH CMBICT TTOKa3aTes
MIPETIOMIICHUSI.
69 Jucnepcus ceera. [[Bera ter.
Tunel ONTUYECKUX CIIEKTPOB.
Jlaboparopnas pabota No7.
70 "HabntoieHue CIIonHoro u
JTUHENYaToro CIeKTPOB
ucnyckanus"
71 DNEKTPOMAarHuTHOE IOJIE. bubnuorexa [IOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4684

SHCKTPOMEIFHI/ITHBIC BOJIHBI

https://m.edsoo.ru/ffOb2abe

72 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH
73 JlnanazoHbl AJIEKTPOMArHUTHBIX
BOJIH.
74 PasButHe B3rIs110B Ha IpupoLy bubnuorexa [JOK
cBeTa. https://m.edsoo.ru/ff0b31d0
Pemenne 3amau o reme "CBeToBBIC
75 SIBJIIEHUS. DJIEKTPOMarHUTHbIE
BOJIHEI"
KontponsHas padota Ne4.
76 "CBETOBEIE SIBJIIEHUS.
DJIEKTPOMAarHuTHHIE BOJIHBI"
bu6moreka [IOK
77 PamgmoaxktuBHOCTE. MOEIN aTOMOB https://m.edsoo.ru/ff0c12a8
Ilornomenue u UCITyCKaHHUE CBETA
78 aTOMaI\I/-II:/I. Hponcxo;,meHHe bubmorexa [IOK
. https://m.edsoo.ru/ff0c144c
JIMHEWYATBIX CIIEKTPOB.
PanroakTHBHEIC TIpEBpaICHHS
79 aTé[MHBIX snep. 3aIIZOHp B bubmmorexa [JOK
https://m.edsoo.ru/ff0clald
PaIoOaKTUBHOIO pacraja.
80 DKCIEePUMEHTATBHBIC METO/IbI
HCCIIeIOBAHUS YACTHII.
OTKpBITHE IPOTOHA M HEUTPOHA.
81 CTpf))eHI/Ie aTr())MHOFO snpa. ’ bubmorexa LIOK
https://m.edsoo.ru/ff0c18ac
SnepHbie cumbl.
82 Oueprus cBsa3u. Jledekt macchl.
83 Henenue saep ypana. Llennas

peaKknus.



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c18ac

SnepHblie peakuu. 3aKOHBI

84 COXpPaHEHUS 3apsAO0BOTO U bubmmorexa LIOK
MACCOBOro THCel https://m.edsoo.ru/ff0c1c58
Jlaboparopuas pabota Ne 8.

85 "U3yuenue neneHus sapa ypaHa 1o
¢dororpaduu TpexoB"

JlabopaTtopHnas pabota Ne 9.

86 "H3yueHune TpeKOB 3apsHKEHHBIX
YacTHIl [0 TOTOBBIM oTorpadpusm"

87 SAnepHb1it peakTop. ATOMHAas
JHEpPreTHKA.

88 buonornueckoe nencreue
paauanum.

JlaGopaTtopnast padota Nel0. "

89 N3mepeHune ecTeCTBEHHOTO
paauarmoHHoro ¢oHa 103uMeTpoM"

90 TepmosiiepHbIe peakIuu.

Pemrenue 3agau mo reme

91 " "

KBanTtoBbIe siBICHUA

92 O6o6menue o Teme " KBantoBbIe
siBJIeHUS "

KountponbHas padota Ne5.

93 " "

KBaHToBbIE sIBICHUA
Pemenue pacueTHbIX U

94 KaueCTBEHHBIX 33J1a4 10 TEME
"B3aumMopaencrBue Tea"

95 Pemrenue pacyeTHbIX U bubnuoreka [IOK

Ka4C€CTBCHHBIX 3aJa4 I10 TEMC

https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2572

"TernoBblie mpouecch”

Pewenne pacyeTHbIX U

96 Ka4eCTBEHHBIX 3a/a4 110 TEME 1
"TermoBble Mpo1ecchl”
Pemenne pacyeTHBIX U
97 Ka‘-IeCTBeHI;II)IX 3a7a4 II0 TEME 1 bubmmorexa [JOK
. https://m.edsoo.ru/ff0c2a22
"KII/] TerutoBeIX ABUTATENICH"
Pemenne pacyeTHBIX U
98 Ka‘leCTBeHI;-II)IX 3aJ1a4 [0 TEME 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c2b30
"KIII anexTpoycTaHOBOK"
99 Pabora ¢ Tekctamu 1o Teme 1 bu6moreka [IOK
"3aKOHBI COXpAaHCHHSI B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 Pabora ¢ Tekctamu 1o Teme 1 bu6moreka [IOK
"Konebanust 1 BOJHBI" https://m.edsoo.ru/ff0c2e82
101 Pabora ¢ Texctamu 1o Teme 1 bu6mmoreka [IOK
"CBeTOBbIE SIBJICHNSA" https://m.edsoo.ru/ff0c3044
102 Pabora ¢ Texctamu 1o Teme 1
"KBanToBas u sinepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 10

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» ®duswnka, 7 xkinace/ [lepemmkun .M., UBanoB A.U., AkiimonepHoe o0miecTBo «M31aTenbCTBO
«IIpocsemenne»

» Gusuka, 8 knacc/ [epsimkua .M., UBanos A.U., AkuronepHoe o0miectBo «M31arenscTBo
«IIpocsemenue

» dmsuka, 9 xknacc/ [epsimkua .M., I'ytauk E.M., UBanoB A.U., [lerpoBa M. A.,
AxnmonepHoe obmiectBo «M3matenscTBo «IIpocBemieHuey

» dmsuka, 9 xnacc/ [epsimkua A.B., I'yrauk E.M., O011ecTBo ¢ OrpaHHYeHHON

OTBETCTBEHHOCTHIO «[[PODA»; AxumonepHoe obmiectBo «M3aarenbctBo «IIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI IUIAA YYUTEJIA

» dusuka, 7 knacc/ [epeimkua .M., UBanoB A.U., AkiinonepHoe oomiectBo «M31aTenbcTBO
«IIpocsemenne

» dusuka, 8 kinacc/ [epoimkua .M., UBanoB A.U., AkuronepHoe o0miecTBo «M31arenscTBo
«IIpocsemenne»

» dmsuka, 9 xknacc/ [eppimkua .M., I'yrauk E.M., BanoB A.U., [TletpoBa M. A.,
Axuunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» ®usuka, 8 knace/ [lepoimkun A.B., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe oo6mecTBo «M3narensctBo «lIpocBemenue»

» ®usuka, 9 xknace/ [epoimkun A.B., I'ytauk E.M., O011ecTBO ¢ orpaHHueHHOM

OTBCTCTBCHHOCTBIO ((I[POCDA»; AKLII/IOHepHOe O6H_[eCTBO «31aTeabCTBO ((HpOCBeIJ_IeHI/Ie»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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






