MHUHHCTEPCTBO IMMPOCBEIIEHHA POCCHMCKOITI PEJTEPAIINU
Munncreperso o6pasosanns Omekoii obactu
Munncreperso o6pazosanus Omckoii obJjacTu
Kasennoe canaropoe 06meo6 PasoBateJibHoe yapexaenne Omckoii 06aacTu s nerei,
HYKIAOIMHXCH B LIMTEIbHOM JICYCHHH "KpacHosipckas necnas mona"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PykoBozurens MO 3amecTurens aupekTopa Hupextop KCOY
nexaroros AHA 2 %_ "KpacHosipcka necras
M / uKona"
A H.Ha6okosa %/
E.B.Ilonosa ITpukas Ne46 -ocor «2.9» Z
Iprkas Ne46 -ocor « £9 » 08  2025r.r. W.H.®enopen
£ 202 r.r. Tprkas Ne7€ -0t ot « L 9 »

o4 _ 2023r.r.

PABOYAS ITIPOT'PAMMA
(ID 2102734)

yuebnoro npeamera «®usnka. Bazopbiii YPOBeHb»
nns obyqarommxcs 7-9 knaccos

Cocrasurens: Caduna Hatanss MBanosua

YUHTENb DU3UKH

Kpacnosipka 2023 rop



HOACHUTEJIBHAA 3AIINCKA
[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOCHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTeNnbHOW mporpamMmsbl, mnpeacraBieHHpix B PI'OC OO0, a Ttakke ¢ ydé€rom
denepanbHOl paboyeil mporpammbl BocnuTaHus W KoHuenmwmu mpernojaBaHus y4eOHOTO
npeaMera «PU3uKay.
Conmepxanue  mporpaMMbl 1o (U3UKE  HampaBlIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH OOYYaOLIUMXCS M OpraHu3aluio0 H3ydyeHUs (U3MKu Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusauuu TpeboBanuit PIOC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaTaM  OOydeHHus, a  TaKKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsl.
[Iporpamma no Qu3suke ycTaHaBIMBaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
obyuenust (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOIO COJEpKaHUs W y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢u3uke pa3padoTaHa C IEJIbI0 OKa3aHUSI METOJUYECKON OMOIIM YUUTEII0
B CO3JJaHUH paboyeil MporpaMMBbl 1o y4eOHOMY MIPEIMETY.
®u3zurKa SBISETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJIEHUH, W3ydyaeMbIX XUMUEH,
Ouonorueil, actrpoHomueil U usnueckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAOoCTaBisieT HauOoJiee sicHble oOpa3lpl NMPUMEHEHHMs HAydHOTO MeToja
MO3HAHUS, TO €CTh crIoco0a MOJIYYEeHUs JOCTOBEPHBIX 3HAHUM O MHpeE.
OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
WN3yuenne ¢usukn Ha 0a30BOM YpOBHE IMpeNNoJiaraeT OBJAJCHHUE CJEIYIOIIUMHU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHpPETUPOBATH JAaHHBIE W MCIOJIb30BaTh HayyHbIE JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu u3yueHus (U3MKUM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs ONIPEICIICHbI B
Konuenuuu npenogaBanus yueOHoro npeaMera «Pusuka» B 00pa30BaTEIbHBIX OPraHU3aLUIX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaMMBbI,
yrBepxka€HHOU pemenreM Kosutermm MunncrteperBa npocsemnieHust Poccuiickoit denepanuun
(mpotokomn ot 3 mekadbpst 2019 r. Ne [TK-48H).
Heaun n3yyeHus GpuU3nKu:
e nMpuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOy4yaloluuxcs K HaydHOMY H3YyYEHHUIO
MIPUPO/IbI, PA3BUTHE UX WHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEJCTABICHUH O HAaydHOM METOJe TMO3HaHUA U (HOpPMHUpPOBaAHHE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHY;

e (opMupoBaHHE MPEACTABICHUNA O POJU (U3UKHU JUISI pa3BUTHUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTAaBICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaIbHON
NeATeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K AajbHEUIIEeMy OOyYEHHUIO B 3TOM
HaIpaBJICHUU.



JlocTibkeHre STHX Iefiell mporpaMMbl 1Mo (H3MKE HAa YPOBHE OCHOBHOTO OOIIETro

o0Opa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CICAYIOIINX 3a/4a4:

e npuoOpereHHEe 3HAHMKA O JAUCKPETHOM CTPOEHHHM BEIIECTBA, O MEXaHUYECKHX,
TCIIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX 1 KBAHTOBLIX SABJICHUAX,

e npuoOpeTeHHWEe YMEHHWH OINUCHIBaTh W OOBSICHATH (HU3MUECKUE SBJICHUS C
HCIIOJIb30BAHHUEM IMOJIYYCHHBIX 3HaHI/II>'I;

¢ OCBOCHHMC MCTOAOB PCHICHHUA HpOCTCfIHIHX paCLIéTHI)IX 3a1a4 C HCIIOJIB30BAHHUEM
(bU3NIECKUX MOIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3371ay;

® PpPa3BUTHC YMGHI/Iﬁ Ha6JIIOIIaTB MNpUPOAHBIC ABJICHUA W  BBIIIOJHATHL  OIBITHI,
nabopaTopHble pabOTHl M AKCIEPHUMEHTAIBHBIC HWCCIEAOBAHHS C HCIOJIH30BAHUEM
M3MEPUTENbHBIX TPUOOPOB;

e ocBOeHHE TPHEMOB pabOTH ¢ HWH(popMaIue (GHU3MUECKOTO COACp)KaHUS, BKIIOUYAs
HH(OPMALIMI0O O COBPEMEHHBIX JOCTH)KEHMSIX (U3MKH, aHAIU3 U KPUTHYECKOE
OlleHMBaHME UH(pOpPMaLIUY;

® 3HAKOMCTBO €O cepamu MpoPeCCUOHATHHON JAEATEIHHOCTH, CBA3aHHBIMHU C (DU3UKOH,
1 COBPEMCHHBIMU TCXHOJIOTUAMHU, OCHOBAHHBIMHU Ha NOCTHIKCHUAX q)HSquCKOﬁ HayKH.

Ha usydenne ¢usuku (6a30BbII YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEINIO).

[Ipennaraemsiii B mporpamme 1o Gpu3uKe rnepeueHb J1adopaTOpHBIX paboT U OMBITOB HOCUT
PEKOMEH/IaTebHBIN XapaKTep, yYUTeb JeliaeT BBIOOP MPOBEIACHUsS JIAOOPATOPHBIX PabOT M
OTIBITOB C YYETOM WHIUBUIyaTbHBIX 0COOCHHOCTEH 00YJarONIUXCsl, CITUCKA SKCTIEPUMEHTATbHBIX
3aJlaHuH, MpeJlaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O AK3aMeHa Mo (pusmke.

COIAEPKXAHUE OBYUEHUA
7 KIIACC

Pasznen 1. ®u3nka v €€ poJsib B MO3HAHUM OKPY:KAKOIIEr0 MUPA.

®dusuka — HayKa o npupoje. ABneHust npupoabl. PU3MYECKUE SBJICHUS: MEXaHUYECKUE,
TEIJIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeMMUUHBL. W3mepeHue ¢usnueckux BenuuuH. Pu3ndeckue MNpudOpHI.
[TorpentnocTs U3MepeHuil. MexxayHapoHas cucTeMa eIuHUIL.

Kak ¢usuka u apyrue ecrecTBEHHblE HAyKH H3y4daroT mpupony. EcTecTBeHHO-Hay4HBIN
METOJ TMO3HAHUS: HAOIIOJeHHe, IMOCTAHOBKA HAy4yHOTO BOMPOCA, BBIABMKEHHUE THIIOTES,
SKCHEPUMEHT [0 TPOBEpPKE TUMNOoTe3, O0ObsicHeHHe HalmogaeMoro speieHus. Onucanue
(bu3NYeCKUX SABJICHUN C TOMOIIBIO MOJIENICH.

Hemoncmpauuu.

1. MexaHnuyeckue, TEIIOBbIC, DIEKTPUUECKHE, MAaTHUTHBIE, CBETOBbIC SIBJICHHUS.

2. dusuueckre mpUOOPHI U MpoLEAypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM M LU(POBBHIM

pudopoM.

Jlabopamopnuie pabomel u onvimel.

Omnpenenenre 1eHbI JeNIeHUs KAl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTosHUIA.

N3mepenune 00bEMa KUAKOCTH U TBEPJIOTO TeTA.

Ornpenenenue pa3MepoB MaJbIX TEJ.

N3mepenue Ttemneparypbl OpH MOMOIIM KUAKOCTHOTO TEepMOMETpa M JaTuyMKa
TEeMIIepaTyphbl.

[IpoBenenue ucciaenoBaHUs MO MPOBEPKE THUMOTE3bl: JAIbHOCTh MOJIETA IIAPHKA,
MYIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJIbIIIE BHICOTA MyCKa.

Paspean 2. IlepBoHavyanbHbIe CBeJIeHUSI O CTPOCHNH BellecTBA.
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Crpoenue BelmiecTBa: aTOMbl W MOJEKYNbl, MX pa3Mmepbl. OMbITHI, JOKA3bIBAIOIINE
JMCKPETHOE CTPOCHUE BELIECTBA.

JBwxenune uactuil BemiecTBa. CBsI3b CKOPOCTH JIBHDKCHHUSI YacTHI[ C TEMIIEpaTypoH.
BpoynoBckoe mBmwkenue, muddy3us. BzauMonelicTBHe dYacTWIl BEUIECTBA: MPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, IKUJIKOCTEH U TBEPIBIX
(kpuctayinueckux) Tena. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperarHbix
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIDHBIM cTpoeHueM. OcOoOEHHOCTH arperaTHBIX COCTOSHUI
BOJIBI.

Jemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO JBMKEHHUS.

2. Hab6mronenue nuddy3un.

3. Habnronenue sSBICHUH, OOBSICHSIOMIMXCS MPUTSHKCHUEM HIIA OTTAIKMBAHHUEM YaCTHIL

BEIECTBA.

Jlabopamopubvie padbomot u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAJIOB (C UCTIONb30BaHUEM doTorpaduit).

2. OTmBITHI 0 HAOIOICHUIO TETUIOBOTO PACIITUPEHUS Ta30B.

3. OmBITHI M0 OOHAPYIKEHUIO JCHCTBHSI CHIT MOJICKYIISIPHOTO TTPUTSKCHHSL.

Pa3znen 3. /IBuikeHue u B3auMoAeicTBHE TeJl.

Mexanuveckoe aBmkeHHEe. PaBHOMepHOe W HepaBHOMEpHOE JBIKEeHHE. CKOpPOCTh.
Cpennsisi CKOPOCTh IPH HEPABHOMEPHOM JIBH)KEHHUH. Pacuér myTu 1 BpeMeHU JIBUKCHHUS.

SBnenne wHepuuu. 3aKOH MHEpUMU. B3aumoaeicTBuE Ten Kak NMPUYMHA H3MEHEHUS
CKOPOCTH JIBMXEHHS Teld. Macca kak mepa uHepTHocTu Tena. IlmoTHocTh BemiecTBa. CBA3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna kak XapakTepucThka B3aumozeiicTBus Tten. Cuiia ynpyroctd W 3akoH ['yka.
N3mepeHue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. fIBiIeHHE TAroTeHUs M cuia TsokecTu. Cuta
TSDKECTH Ha Jpyrux Iwianetax. Bec Tena. HeBecomocTh. CroxkeHue CWJI, HAlpaBJICHHBIX IO
onHo# mpsiMoi. PaBHoaelicTByromas cuii. Cuna TpeHus. TpeHre CKOJbKEHHUS U TPEHUE MOKOSI.
Tpenue B mpupoJie U TEXHUKE.

emoncmpayuu.

Habmonenue MexaHu4ecKoro IBHKEHHS Tela.
N3mepenune ckopocTy NpsSMOJIMHENHOTO IBUXKEHHS.
Habntonenue siBjeHMUs] UHEPIUH.
Habmonenue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TeII.
CpaBHEHME MacC N0 B3aUMOJCHCTBUIO TEJL.
CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJIHOM IPSIMOM.
Jlaﬁopamopnbte pabomot u onvimol.
1. Ompenenenne CKOPOCTH PAaBHOMEPHOTO ABM)KEHUA (LIapUKa B KHUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOUIIS M TaK Jlanee).
2. OmpepneneHue cpenHell CKOPOCTU CKOJBXKEHHsI Opycka WM IIapuKa MO HAaKIOHHOU
IJIOCKOCTH.
Ornpeznenenre MI0THOCTU TBEPAOTO TeENa.
4. OmnbIThIl, TEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTshkeHHs (AegopMaiiuu) MpyKUHBI OT
MIPUIIOKEHHOM CHUJIBI.
5. OmnbITh, JEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Tena U
XapaKTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEM.

Paznen 4. /laBienue TBEPABIX Teul, :KUAKOCTEN U ra3oB.

JaBnenue. CriocoObl yMEHbBIIIEHUS U YBEIHUEHUS AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHUS Ta3a oT 00béMa, Temnepatypsl. [lepenaua gaBrneHus TBEPIBIMU TeaMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [lHeBMaTMueckue MamuHbl. 3aBUCUMOCTh JABJIEHUS KUAKOCTH OT
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ryounsl.  ['mapocratmueckuit  mapagokc. CooOmarommecss  cocynasl.  ['mapaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe naBieHHe. [IpUYMHBI CyIIECTBOBaHUS BO3AYLIHON
obosoukn 3emmmn. OnbiT Toppuuerm. M3mepenne atmocdepHOro naBicHHS. 3aBHCHUMOCTH
aTMOc(epHOTO JaBJICHUS OT BBICOTHI HAJ YypoBHeM Mops. [IpubGopbl isi u3MepeHUs
aTMOC(EepHOTO JTaBICHHUS.

JlelicTBHE )KUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuparomas (apxuMeioBa)
cwia. 3akoH Apxumena. [1naBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JJaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBieHUs )KUIKOCTBIO U Fa30M.
Coobmmaromuecs: CoCcy/bl.
I'mppaBnnuecknii npecc.
[IposiBnenue neiicTBUs aTMOC(HEPHOTO AABJICHHUS.
3aBUCUMOCTh BBITAIKUBAIONICH CHJIBI OT 00bEMaA TMOTPYKEHHOM YacTH Telna |
TJIOTHOCTHU KUKOCTH.
PaBeHCTBO BBITATKUBAIONIEH CHJIbI BECY BEHITECHEHHOM KUIKOCTH.
8. VcnoBue IiaBaHWs TeN: IUIABAaHWE WM TIOTPY)KCHHE Tel B 3aBUCHUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEHN TeJla U KUIKOCTH.

Jlabopamopnwie pabomel u onvimel.

1. WccnenoBaHue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHON B KHUIKOCTH

4acTH TeJna.

2. OmpejeneHue BBITATKABAIOIICH CHJIBI, JCHCTBYIOIICH HA TENO, TOTPYKEHHOE B

KUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOIMICH CHIIBI, JCHCTBYIOIIEH Ha TEJIO B
XKUJKOCTH, OT MACCHI TEJA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCHUMOCTD BHITAJIKMBAIONICH CHIIbI, JICHCTBYIOMICH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTPYKEHHON B MKUAKOCTh YaCTU TeJia U OT IIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeoMerpa WM KOHCTPYHPOBaHHE JIOAKH M OIpeAescHue ¢
IPy30I0bEMHOCTH.

Pasznesn 5. Pabora u MOIIHOCTB. JHEPrus.

Mexanuveckast pabota. MOIIIHOCTS.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus
prruara. [IpuMmeHneHnue mpaBuia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBHIIO» MEXaHUKU.
KIIJI mpocThix Mexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanuueckass sHeprus. Kunermyeckas W mnoreHuuanbHas osHeprus. [IpeBpaiienue
OJIHOTO BUJa MEXaHUYECKOM SHEPTrUU B IPYroil. 3aKOH COXPAHEHHS SJHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. TIpumepbl NPOCTBIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenne paOOTBHl CHIBI TPEHUS TPU PABHOMEPHOM JBIDKEHUH Tela II0

TOPU30HTAIBHOM TTOBEPXHOCTH.

2. HccnenoBaHue yciaOBHiIl paBHOBECHS pbluara.

3. Usmepenue KIIJI HaKJIOHHON MIIOCKOCTH.

4. H3yueHue 3aKOHA COXPaHEHUS MEXaHUUYECKOM HEPTHUU.

8 KIIACC
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Paznen 6. TensioBble IBJIEHHU.

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO--KUHETUYECKOI TEOpUM CTpOoeHus BellecTBa. Macca
U pa3Mepbl aroMOB W MOJeKyld. OTNbITbl, MNOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.



Monenu TBEPAOTO, KUAKOTO B Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucrammueckue u
amopusbie Tena. OOBsICHEHNE CBOWCTB Ia30B, )KUIKOCTSH U TBEPABIX T HA OCHOBE TOJIOKEHUI
MOJIEKYJISIpPHO--KUHETHUECKON Teopuu. (CMmauMBaHME M KalWUISPHbIE sBJIEHUA. TersoBoe
paciIupeHHe U CxKaTHe.

Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JIBM)KEHHUS YaCTHULI.
Buytpennsis sHeprus. CnocoObl W3MEHEHMs BHYTPEHHEM »SHEpruu: Tervionepenaya u
coBeplieHre padboThl. Bupl Temionepenaun: TEIONPOBOIHOCTb, KOHBEKIIMS, U3ITyYEHHE.

KonuuectBo TemnoTel. YienbHas TEIIOEMKOCTh BelleCcTBA. TemIO000MEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIUIOBOro OanaHca. IlnaBneHue m oTBepleBaHUE KPUCTAIIIMYECKUX
BEILIECTB. YJelbHas TemioTa tuiaBieHus. [lapooOpasoBanue u koHaeHcauus. Mcmapenue.
Kunenue. YnenbHas Ttemiota napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpAaTypbl KHUIIEHHUS OT
aTMOC(hepHOTO TaBJICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[Ipunnunsr padotsl TeruoBbiXx aBurareneit KIIJ[ TemmoBoro nBuratens. TeruioBble
JIBUTATEJIHN U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBpAILEHUs] JHEPTUH B TEIUIOBBIX IIpoLEccax.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBIKEHUS.

Ha6mronenue auddysun.

HaGnronenue siBeHnit cMauyMBaHUs M KalTWJUTSIPHBIX SIBICHUI.

Habntoienue TemnoBoro paciupeHust Tei.

W3menenue naBieHus ra3za npyu U3MEHEHUU 00bEMA U HarpeBaHUU WIIH OXJIAXKICHHUH.

[IpaBuina u3mMepeHus TemMneparypsl.

Buasl Tenonepenayu.

OxnakJieHue Mpu COBEPLICHUHN PaOOTHI.

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.

0. CpaBHeHHE TEMIOEMKOCTEH pa3IMUHbIX BEIIECTB.

1. HaOmronenme KumeHus.

12. HabmroieHue nocTosHCTBa TEMIIEPATyphl PHU TUIaBICHUH.

13. Mozenu TEIUIOBBIX ABATaTEIEH.

Jlabopamopnwie pabomel u onvimel.

OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TPUTSKEHHUSL.

OnBITHI 10 BBIPALIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WIIM caxapa.

OnpIThI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIUPEHUS ra30B, )KUJIKOCTEH U TBEPIBIX Tell.

Omnpenenenue AaBlieHUs BO3yXa B OalsIOHE MITTPHILIA.

OnbITHI, AEMOHCTPUPYIOUIUE 3aBUCHMOCTb JaBJICHHS BO3[yXa OT €ro o0béMa u

HarpeBaHus WU OXJIAKICHUS.

[IpoBepka ruUNoOTE3bl JHMHEWHON 3aBUCUMOCTHU JUIMHBI CTOJOWMKA JKUIKOCTH B

TEPMOMETPHUUECKOMN TPyOKe OT TeMIIepaTyphl.

7. HaOnronenue u3MeHEHHUS BHYTPEHHEHW 3HEPIUM Tella B pe3yibTare TeIulonepenadn u

paboThI BHEIITHUX CHUIL.

HccnenoBanue siBieHUs TEII000MEHA PU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.

9. OmpegeneHue KOIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TpHU TEIMIOOOMEHE ¢
HarpeTbiM METAIIMYECKUM LHUITUHAPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Omnpenenenrie OTHOCUTENHHOMN BIAKHOCTH BO3TyXa.

13. Omnpenenenue yeabHOM TEIUIOTHI IIABICHUS JIbA.

Pasnes 7. duekTpryeckne ¥ MATHUTHBIC SIBJICHHUS.
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Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3anMmopelcTBHe 3apsKEHHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHUJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJl OT BEIUYHMHBI
3apsJI0B U PACCTOSIHUS MEXKTY TEIAMH).

Dnekrpuyeckoe noJie. Hanpspk€HHOCTD anekTpuueckoro mnojis. [IpuHUuUI cyneprno3uimu
NIEKTPUYECKUX IT10JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [TpoBOAHMKY U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOTro 3aps/a.

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

Onextpuueckass uenb. Cuna Toka. OnexTpuuyeckoe HampsbkeHue. ConpoTUBIIEHHE
MIPOBOJHUKA. YJIeIbHOE CONPOTHBIEHUE BemecTBa. 3akoH Oma Ui ydacTka LeMu.
[TocnenoBarenpHOE 1 MapauIeIbHOE COETMHEHUE TPOBOJHUKOB.

Pabota 1 MOITHOCTD 3MIEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue Henu
Y TOTpeOUTENHN IIEKTpUUIECKOn sHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe TOJI€.
MarnuTHOe noJie 3eMJId U €ro 3HaAYeHHe [ )Ku3HU Ha 3emie. OnbIT Dpcerena. MarautHoe molie
AIEKTPUYECKOTO TOKa. [[puMeHeHune 3JIeKTpOMarHuTOB B TEXHHUKE. [eiCTBMEe MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTENb MOCTOSHHOrO Toka. lMcmonp3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCTIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnextporeHepatop. CnocoObl TOMYy4YEHHUS JJIEKTPUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DIeKTpu3aius Tell.

JIBa poja 3MEeKTpUYECKUX 3apsA0B U B3aUMOJIEHCTBUE 3aPsKEHHBIX Tell.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.

DneKTpocTaTHuecKas UHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3aPAI0B.

[IpoBOTHUKY U TUAIIEKTPUKHU.

MonenrpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.

W cTouHMKH TOCTOSIHHOTO TOKA.

JIefCTBHUS 3NIEKTPUYECKOTO TOKA.

0. DIeKTpUYECKHUi TOK B KUIKOCTH.

1. I'a30BBIit pa3ps.

12. 3mepenue cuiibl TOKa aMIEepPMETPOM.

13. U3mepeHnue 31eKTpHUecKOro HanpsKeHUsS! BOIbTMETPOM.

14. PeocTaT 1 Mara3uH COMPOTUBIICHHIA.

15. B3aumoeiicTBrE NOCTOSTHHBIX MarHUTOB.

16. MonennpoBaHue HEBO3MOXXHOCTHU Pa3ielieHUs MOJOCOB MarHuTa.

17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OmeIT Opcrena.

19. MarauTtHoe noje ToKa. JJIeKTPOMarHur.

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21. DnexkTpoABUraTeib MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBIEHUS DJIEKTPOMAarHUTHON UHIYKIUH.

23. OnbiTel Dapajes.

24. 3aBUCHMOCTH HAIPaBJICHHS HHIYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHHUS.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomot u onvimol.

1. OnbIThl O HAOTIOJCHUIO YNIEKTPU3AIUHU TNl MHAYKIHUEH U TIPU COPUKOCHOBEHHUHU.

RBPRpooo~Nok~wNE



HccnenoBanue neiicTBUS IEKTPUIECKOTO TOJISI HA IIPOBOAHUKH U IUAIICKTPUKH.

COopka u mpoBepKa padOTHI INEKTPHUECKOH IETTH MTOCTOSTHHOTO TOKA.

W3mepenue u peryinupoBaHue CHIIbI TOKA.

H3Mepenne u perynmpoBaHUe HANIPSKECHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO Yepe3 Pe3UCTOP, OT COMPOTUBICHUS

PEe3UCTOpa U HANIPSDKEHUS HA PE3UCTOPE.

7. OneITBl, JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MMPOBOAHHMKA OT €ro JJIWHEI, IJIOMAAN NOIICPCYHOTO CCUHCHUA U MaTCpHrajia.

8. IlpoBepka mpaBmiia CIIOKCHUS HAINPSDKCHUW TIPH TMOCIICIOBATCILHOM COCAMHCHUN
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia AjIsl CUJIBI TOKA MPH NMAPaUICITBHOM COCTUHEHUN PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.

11. Onpenenenne MOIMIHOCTH JEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT HaIpsOKSHHUS
Ha HEW.

13. Onpenenenne KI1J] HarpeBarens.

14. I/ICCJ'IC)IOBaHI/IC MAar"HuTHOT' O BSaI/IMOIIGfICTBI/ISI IIOCTOSIHHBIX MAarHuToOB.

15. I/I3yquI/Ie MAariuTHOrO TIIOJiI IMOCTOSAHHBIX MArHuTOB IIpU HX O6T)€}1I/IH6HI/II/I n
pa3aeneHNN.

16. UccnenoBanue AEWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KaTYIIKH C TOKOM U
MaravuTa OT CWUJIbl TOKAa 1 HaIIpaBJICHUA TOKa B KaTYIIKE.

18. N3y4eHne NeCTBHUS MArHUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHue padOThI AIEKTPOIBUTATEISI.

20. Usmepenne KII]] anekTpoaBuraTeibHOM YCTAHOBKH.

21. OnbITEl MO HMCCIEIOBAaHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHAYKLUHHU: HCCIEIO0BAaHUE

W3MEHEHUI 3HAYEHUS U HAIlPaBJICHUSI HHAYKIIMOHHOTO TOKa.

9 KJIACC
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Paznen 8. Mexanuueckue siBJIeHUs.

Mexannueckoe aBuxeHue. MarepuaiibHasi Touka. Cuctema orcuéra. OTHOCUTEIIBHOCTh
MEXaHMYECKOr0 JBIKEHHS. PaBHOMEpHOE mpsMOIMHENHHOE ABWXkeHue. HepaBHOMepHOe
npsAMoJinHerHoe JBwkKeHue. CpedaHsis U MTHOBEHHasi CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JIBIDKCHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMoinHeliHOe aBkeHne. CBoOoHOe maneHne. OnbIThI
Tlamnes.

PaBHOMepHOE ABIKeHUE MO OKpyKHOCTH. Ilepuoa m dactora oOpamenus. Jluneitnas u
yIi0Bas CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

ITepBriit 3akon Herotona. Bropoit 3akon Herotona. Tpetuii 3akoH Herotona. Ilpuniun
CYIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHUs CKOJIBKEHMsS, Cujia TPEHHS
MIOKOs1, IPYTU€ BUAbI TPEHUSI.

Cuna TsSHKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpEHHE CBOOOJHOTO TaJeHUSs.
JBmwxenne mnaHer Bokpyr Connua. IlepBas kocmmueckass ckopocTb. Heecomocts u
MIEPErPYy3KHU.

PaBHOBecue MarepuanbHO TOUKH. AOCOMOTHO TBEPI0E Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. M3menenune umnyinbca. Mmnynbe cuiibl. 3aKOH COXPAaHEHHUS] MMITYJIbCA.
PeakTtuBHOE ABMKEHUE.

Mexannyeckass paboTa U MOIIHOCTh. PaboTa cui TshkecTH, ympyroctd, TpeHus. Cs3b
SHepruu u paboTel. [loTeHIManbHas SHepPrus Tena, MOTHSATOrO HaJa MOBEPXHOCTHIO 3EMIIH.



IToreHumanpHas 3Heprus C:karod NpyxuHbl. Kunernyeckas sHeprus. Teopema 0 KMHETUYECKOHN
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HaOmoneHne MEXaHU4eCKOTO JIBIKCHHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHME TyTeH W TPACKTOPHHA IBMKEHHUS OJHOTO U TOTO K€ TeJa OTHOCHTEIHHO
PAa3HBIX TEJI OTCYETA.

3. H3mepeHne CKOpOCTH B YCKOPEHUS MPSMOIMHEHHOTO ABYKEHHS.

4. HWccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JBUKEHMUS.

5. HaOnronenue nBuxKeHUs Teja 0 OKPYKHOCTH.

6. HabOmoneHne MexaHHMUECKUX SBJICHHM, TPOUCXOIIIINX B cucTeMe oTcuéTa «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUH OTHOCUTEIBHO KaOWHETa (PU3HKH.

7. 3aBUCHMOCTb YCKOPEHHS TeJla OT MACChl Tea U JEMCTBYIOLIEH Ha HETO CUIIBI.

8. HabmroneHune paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJl.

9. HM3meneHue Beca Teja MpH YCKOPEHHOM JBHKECHHH.

10. Ilepenavya ummynbca Ipy B3aUMOJICHCTBUU TEJI.

11. [IpeoOpa3oBanust SHEPTUU HPU B3aUMOACHCTBUHU TEJl.

12. CoxpaneHre UMITYJTbCca IPY HEYIPYTOM B3aHMOICHCTBHH.

13. CoxpaneHye UMITyJTbca IPU a0COITFOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHnue MexaHU4ECKOW SHEPTUU MpU CBOOOHOM Ma/IEHUU.

16. CoxpaHneHre MeXaHUIECKOM SHEPTHH MTPH ABIDKEHUH TeJla IO JCHCTBUEM MPYKHUHBL.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpynpoBaHue TpakTa JUlsl pa3roHa U JAJbHEWIIEro paBHOMEPHOTO JBUKEHHS
HIApUKa WU TEJIEKKH.

2. OmpeneneHue CpegHEH CKOPOCTH CKOJIbKEHUs OpycKa WJIM JBHXKCHHs IIapHKa IO
HAKJIOHHOM IUIOCKOCTH.

3. OmpeneneHne yCKOpPEHUs Tela HPU PAaBHOYCKOPEHHOM [BM)KEHUHU I10 HAKJIOHHOM
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUU 0e3
HayalbHON CKOPOCTH.

5. IIpoBepka rumnorespl: €cCiM NpPU PAaBHOYCKOPEHHOM JIBUKEHUU O€3 HadalbHON
CKOPOCTM IIyTM OTHOCATCA KaK psJiI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXXYTKHA BPEMEHHU OJJUHAKOBBI.

6. UccrnenoBaHue 3aBUCHMOCTH CHUJIbl TPEHMS CKOJIBKEHHS OT CHJIbI HOPMAaJIbHOTO
JIABJICHMUSL.

7. Omnpenenenue K03PPUIMEHTA TPEHHS CKOJIBKECHHUS.

8. OmnpeneneHue KECTKOCTH MPYKUHBI.

9. Ompenenennie pabOThl CHUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIBHONW OBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YNPYrOCTH IpU NHOAbEME Ipy3a C MCIOJIB30BAaHUEM
HEMO/BM)KHOTO U TIOJBMYKHOTO OJIOKOB.

11. 3yyeHue 3akoHa COXpaHEHUS SHEPTHH.

Pa3zgen 9. Mexanndeckue Ko1e0aHNA U BOJIHBI.

KonebarenbHoe aBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUM: MEpUoj, 4acToTa,
aMIuTyna. Marematudyeckuili M NOpPYKMHHBIM MasTHUKHU. [lpeBpaiienne »sHepruu mnpu
K0JIeOATeIbHOM JBHKCHHH.

3aryxaromue konebanus. BeiHykneHHbie koneOanus. Pesonanc. Mexanndyeckie BOJHBI.
CpoiicTBa MexaHnueckux BOJH. [IpomonbHbIe U MonepeyHbie BOIHBI. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHuuecKkue BOJIHBI B TBEPIOM TeJe, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BbIcOTa ToOHA. OTpakeHue 3Byka. IHQpa3Byk U yIbTpa3ByK.

Jemoncmpayuu.



Habnronenue xonebanuii Tes moJx AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
Habnronenue BBIHYX/IEHHBIX KOJIeOaHHI U pe30HAHCA.
Pacrnipoctpanenue mpoJ0JbHBIX U MIONIEPEYHBIX BOJIH (HA MOJEIH).
Habnroenue 3aBUCIMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
AKYyCTHYECKHMI pE30HAHC.
JIa6opamoprze pabomot u onvimol.
1. Ompenenenue 4yacToThl U NEPUOAA KOJIEOAHUN MATEMATUYECKOTO MasiTHUKA.
2. OmpeneneHue 4acTOTHI M EPUOJIA KOJICOAHUH MPY>KMHHOTO MasiTHUKA.
3. HccrnenoBanue 3aBUCHMOCTH TEpHOAA KOJEOAHWH TMOABEIICHHOTO K HUTH Tpy3a OT
JUTMHBI HATH.
4. HWccnenoBaHue 3aBHCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.
5. IlpoBepka HE3aBUCHMOCTH TIepHOJia KOJeOaHWI Tpy3a, MOJBEIICHHOTO K HHUTH, OT
Macchl rpysa.
6. OmBITBL, JEMOHCTPUPYIOIIME 33aBHCUMOCTh TMepuojia KOJEOaHWH MPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI.
7. VI3amepeHue yckopeHus: CBOOOAHOTO MaICHNUS.
Pa3nen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMAarHUTHbIE BOJIHbI.
DJIEKTPOMArHuTHOE TMOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3/1€eKTPOMAarHUTHBIX BOJIH Ui COTOBOM
CBSI3H.
DnekTpoMarHuTHas nmpupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsoiicTBa 3ME€KTPOMArHUTHBIX BOJIH.
2. BouHOBBIE CBOIICTBa CBeTA.
Jlabopamopnuie pabomel u onvimel.
1. V3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TIOMOIILI0 MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeroBble siBICHHS.
JlyueBas monenb cera. Vctounuku cBera. [IpsMonmHelHOE pacHpoCTpaHEHHUE CBETA.
3atmenus CousiHna u JIynel. Otpaxkenue cBera. [nockoe 3epkaiio. 3aKOH OTPaXKEHHS CBETA.
[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [loiHOe BHyTpeHHEe OTpa)kKeHHE CBETA.
Hcnonb30BaHue NOJHOTO BHYTPEHHETO OTPAaXKEHHsI B ONTHYECKUX CBETOBOaX.
Jlunza. Xox nyuedr B numH3e. Omntmueckas cuctema ¢oToammapara, MUKPOCKOINA M
Teneckomna. ['1a3 kak ontudeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTbD.
Pasnoxxenue 6enoro cseta B criekTp. OnbiTel HhtoToHa. Clio)keHHEe CIEKTPAIbHBIX 1BETOB.
Hucnepcus cBera.
Hemoncmpauuu.
[IpsimonmHeitHOE pacpocTpaHeHHE CBETA.
OTtpaxkeHue cBeTa.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTuyeckuii CBETOBO/I.
Xon nyueit B cobuparomeit JuHs3e.
XoJ Jiydel B paccenBarole JIUH3E.
[Tomy4yeHne n300paXkeHU ¢ TOMOIIBIO JIMH3.
[MpunHnun neiictBus doroanmnapara, MUKPOCKOTIA U TEIECKOTIA.
10 Monens riasa.
11. Paznosxenue GEoro CBETa B CIIEKT.
12. Tlonyuenue 6e10ro CBETa MPH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimol.
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HccnenoBanue 3aBUCMMOCTH yIJla OTPaKEHUSI CBETOBOTO JIydya OT yrja MaJeHusl.
N3ydeHnne xapakTepuCTUK U300pakeHUsI IIpeIMETa B IUNIOCKOM 3€pKalle.
HccnenoBanue 3aBUCMMOCTH yIjla MPEJIOMIIEHHS CBETOBOIO JIyda OT yIJla MaJeHusl Ha
I'PaHULIE «BO3LyX—CTEKIION.

[Toyuenue n300pakeHHI ¢ TOMOIIHIO COOMPAFOIICH JTMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS H ONITUYECKOM CHIIBI COOMPAOIICH JTMH3HI.
OnbIThI 0 Pa3I0KEHUIO OEJI0Tr0 CBETAa B CHEKTP.

OneITEI O BOCHPHUATHIO IBETa MPEIMETOB NMPU UX HAOIIOJICHUM dYepe3 I[BETOBBIC
GUIBTPHI.

Pa3nen 12. KBanTOBbBIE SIBJICHHS.

OmnpiTel Pesepdopna u muiianerapuas moaens aroma. Mozaens aroma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeIie CIIEKTPHI.

PanmnoaktuBHOCTh. Anbda-, Oeta- U ramma-uznydeHus. CTpoeHHE aTOMHOIO spa.
Hykinonnass Monens aromuHoro sigpa. M3otomel. PannoaktuBHbIE mnpeBpamieHus. llepuon
MOJIypacnaia aTOMHBIX sJIEp.

SnepHble peakiiuy. 3aKOHbI COXPAHEHHUS 3apsiI0BOIO U MAacCOBOIO YMCET. DHEPTUs CBS3H
aToMHBIX siiep. CBsi3b Macchl W SHeprud. Peaknuu cuHTe3a u AeneHus snep. Vcrounuwku
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepreTrka. JleicTBUSA paAMOAKTUBHBIX N3IyYEeHUIN Ha KUBBIE OPTaHU3MBI.

emoncmpayuu.

CrexTpsl U3JIydeHHsI ¥ TIOTJIONIEHUS.

CriekTpsl pa3IuYHBIX Ta30B.

Cnekrtp Bogopoaa.

Ha6nronenue tpexoB B kamepe BuibcoHa.

PaboTa cuéTurka HOHU3UPYIOUTUX U3TyUEHUH.

Perucrpanus nsiydyeHus npupoaHbBIX MUHEPATIOB U IPOTYKTOB.

.]Iaﬂopamopubte pabomot u onvimul.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JTy4EHUS.

2. VccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIMM YacTUILIBI IO TOPMO3HOMY IYyTH (I10

dboTtorpadusim).

3. H3mepenwne paguoakTUBHOTO (OHA.

IToBTOPUTEIbHO-00001IAOIIHUIA MOAYJIb.

[ToBTOpUTENBbHO--0000MIalOUK  MOIY/Ib MpeJHa3HAaYeH [UIsi CHUCTEMaTH3aluu |
000011eHUS TPEIMETHOTO COACPIKAHUS U OIBITA IESTEIILHOCTH, MPUOOPETEHHOTO IPU U3YUCHUH
BCEro Kypca (pU3uKHU, a Takxke s MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
¢buzuke s 00yJaromuxcs, BEIOPABIIMX 3TOT YU€OHBIN MPEAMET.

[Ipy w3ydyeHUH JAHHOTO MOJIYJS PpPEANU3YHOTCS M CUCTEMATU3UPYIOTCS  BHJIbI
NEeSTebHOCTH, Ha OCHOBE KOTOPBIX OOECHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIaHUPYEMbIX Pe3yIbTaTOB 00ydeHHUs, (HOpMUPYETCS €CTeCTBEHHOHAY4Has
rPAMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCJIEIOBaHUS SBICHUM NPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHHSIMH OOBSICHATH (U3NYECKHE SBJICHUS, NPUMEHSSI TOJTy4YeHHbIE 3HAHUS,
peuaTh 3a/1a4u, B TOM YUCJI€ KAUYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHUMNIMATIBHO IEATETLHOCTHBIN XapaKTep AJAHHOTO pasjiea pealn3yercs 3a CYET TOTo,
9TO 00y4aroUecs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeasiaraercs:

Ha OCHOBE MOJYYECHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBICHUS
B OKPYKaIOIIeH NpUpOJE U MOBCETHEBHON KU3HM;

WCIO0JIb30BaTh HAYYHbIE METOJIbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YUCIE IS
MPOBEPKHU THIOTE3 U MOJYyYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HambOojee BaXHBIX JOCTHKCHHH COBPEMEHHBIX TEXHOJOTHUH,
HarpuMep, MNPAKTHYECKOTO HCIOJb30BaHUSl PA3NIMYHBIX HMCTOYHUKOB HSHEPrUM HA OCHOBE
3aKOHA MPEBPAILCHHS U COXPAHEHUSI BCEX U3BECTHBIX BUIOB SHEPTUH.
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IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBI 1O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmNpaBlIeHO Ha

JOCTHIKEHHE TIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

B pesynprate u3ydeHus (U3MKKM HA YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs Y
oOyuaronierocst OyayT cOpMHUPOBAHBI CICAYIONINE TNIYHOCTHBIC PE3YIbTATHl B YaCTH:

e 1) MaTPpUOTHUYECKOT0 BOCIIUTAHUSA:

e [] mposiBIICHHE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUUCKOM (PU3NYECKOU
HayKH;

e [] ICHHOCTHOE OTHOIIEHUE K JTOCTIKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

e [] TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYMMBIX U 3THUECKHUX
po6JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN (PU3UKH;

e [] 0CO3HAaHME BAXKHOCTH MOPAIbHO--3TUUECKUX MIPUHITUIIOB B JEATEIHLHOCTH YYEHOTO;

e 3))3cTeTHYeCKOro BOCTIMTAHUS:

e [ BOCHPHUSTHE ICTETUUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ rapMOHHMYHOTO TOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI0 NMO3HAHUA:

e [] oco3HaHHE IEHHOCTH (PU3NYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA TMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUI, BaXKHEHIIEH COCTABIIAIOIIEH KYIbTYpHI;

e [] pa3BuTHE HAyYHOU JFOOO3HATEIHPHOCTH, MHTEPECA K UCCIIEI0BATEIbCKOU IeATETLHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOIO 0JIATONOJIYyYHs:

e [] oco3HaHME LIEHHOCTH 0e30mMacHOro o0pa3a *KHU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWi O€30MacHOr0 TMOBEACHHS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e [ chopMupoBaHHOCTH HaBbIKa pedICKCHUHU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY W TaKOTO
K€ IIpaBa y Jpyroro 4eyioBeKa;

e 6) TPYyA0BOI0 BOCIIUTAHMS:

e [] aKTMBHOE y4yacTHe B PEIICHUU MPAKTUUYECKUX 3a7a4 (B paMKax ceMbH, 00pa3oBaTeNIbHOM
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COIMAIBbHOM HampaBICHHOCTH,
TpeOyIOIMHMX B TOM YHCIie U GU3NUECKUX 3HAHUM;

e [] uHTEepec K NPaKTUUECKOMY U3YUYEHHUIO MPOQeccHii, CBA3aHHbBIX C (PUBUKOM;

e 7)3K0JIOTHYECKOI0 BOCTIUTAHUS:

e [] opueHTalMs Ha NpUMEHEHHE (PU3MUECKUX 3HAHUU s pelIeHUs 3agad B 00JacTu
OKpYXarollel Ccpe/pl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKM HUX BO3MOJKHBIX IOCIEACTBUI
JUISL OKpY>KaroLel cpebl;

e [] oco3HaHue TI00aTbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MMyTel UX pelIeHHUS,;

e §8) ajanTanyMu K M3MEHSIOIIUMCS YCJIOBUSIM COUMATbHOM M PUPOAHOM Cpelbl:

e []J moTpeOHOCTHP BO B3aUMOJCWUCTBMM TIPHU BBINOJHEHUH HWCCIEIOBAHUI U MPOEKTOB
(bu3nuecKoi HaNpaBJICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

e [] MOBBIIIEHUE YPOBHS CBOEU KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IESITEIIbHOCTD;

e [] moTtpeOHOCTH B (OPMHPOBAHUM HOBBIX 3HAHUI, B TOM 4ucie (HOpPMyTUpOBaTh UIEH,
MOHATHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

e [] oco3HaHue 1e(PUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIACTH (PU3UKU;

e [] TuTaHUPOBAHME CBOETO PA3BUTHSI B IPHOOPETEHUU HOBBIX (DHM3NYECKUX 3HAHU;

e [] cTpeMieHME aHAJM3UPOBATh U BBISBIATH B3aUMOCBSI3M TPUPOJBL, OOIIECTBA H
HSKOHOMHKH, B TOM YHCJIE C UCTIONB30BaHUEM (PU3NIECKUX 3HAHMUIA;

e [] OlEHKAa CBOUX JEUCTBHI C y4€TOM BIHUSHHUS Ha OKPYXAIOUIYIO CpPEly, BO3MOKHBIX
rI100aTbHBIX TOCIEICTBUM.



METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOEHHMS IporpaMMbl 1O (PU3UKE HA YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomerocs OyayT cGOpMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOYAIOIME TI03HABATEIbHbIC YHHBEpCAJbHbIC Yy4eOHBbIC JEWCTBUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHBIC YUeOHbIC ICHCTBHSI, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbIC ICHCTBHUS.
Ilo3naBaTenbHBIC yHHBeEpPcaIbHbIE YueOHbIe JeliCTBUSA
Ba3oBble 1ornyeckue geiicTBus:

BBISIBJIATH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN 0OBEKTOB (SBICHHIA);
yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIaccH(DHUKAIMK, OCHOBAHUS I 000OIICHHUS
Y CpaBHEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTpUBaeMbIX (akTax, TaHHBIX U
HaOIOCHUSAX, OTHOCSAIIUXCS K (PU3UUECKUM SIBIICHUSM;

BBIABJIATE IMPUYUHHO--CICACTBCHHBIC CBA3U IIPU H3YYCHHUU (1)I/ISI/I‘I€CKI/IX SIBIICHUN H
IIponecCoB, ACIaTb BBIBOJAbBI C HCIOJB30BAHHUEM JACAYKTHBHBIX W HWHIAYKTUBHBIX
YMOSaKJ'IIOLIeHI/II\/II, BBIIBUT'aTh TUIIOTE3bI O B3aUMOCBI3AX (1)I/I3I/IT-I€CKI/IX BCJINYNH,
CaMOCTOSITEJIBHO ~ BBIOMpATh CHoco0 pemieHus ydyeOHOW (u3nueckodl 3aaayu
(cpaBHEHHE HECKOJIbKUX BapUAHTOB pEIICHHs, BHIOOp Hamboyiee MOIXOMAAIIETO C
Y4ETOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejbCcKue AeiCTBHS.

HCII0JIb30BaTh BOMPOCHI KaK MCCIICOBATEIILCKIUI HHCTPYMEHT TIO3HAHWS;

MPOBOJUTH IO CaMOCTOSTEIIBHO COCTaBJICHHOMY IUIAHY OTBIT, HECJOMXHBIH
(bM3UYECKUI SIKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNEe (DU3NIECKOTO SBIICHUS
OIICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIMIO, MOJYYEHHYIO B XOJI€
WCCIIEIOBAHUS W SKCIIEPUMEHTA;

CaMOCTOSITENIPHO  (popMynupoBaTh 000OIEHUST W  BBIBOJABI 0  pe3yibTaTam
MIPOBEIEHHOTO HAOIIO/IEHUS, OTIbITA, UCCIIEIOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE AalibHEHIIee pa3BUTHE PU3NYECKUX MPOIECCOB, a TAKXKE
BBIJIBUTaTh MPEIOJIOKEHNS 00 UX Pa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

MPUMEHSATh Pa3IMYHbIE METOJbI, HHCTPYMEHTBI M 3alpOChl MPH IOWCKE M OTOOpe
WHGOPMAIIMY WK TAHHBIX C YIETOM MPEUIOKEHHOW y4eOHOM (PU3MUECKON 3a1a4H;
aHAJM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH WHPOPMALUIO PA3THUHBIX
BUJIOB U ()OPM TIPEICTABIICHHUS;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMAIBHYIO (OpPMY TNpEACTaBICHUS HHGOPMAIMH |
WUTIOCTPUPOBATh pPelIacMble 3a7a4dl HECJIOXHBIMH CXEMaMH, JdarpaMMaMH, WHOW
rpaduKol U UX KOMOMHAIUSAMHU.

KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

B Xxoze oOcyxaeHHus y4eOHOro Marepuaina, pe3ylbTaToB JIabOpaTOpPHBIX paboT U
MIPOEKTOB 3aJ]aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOM TEMbI M BBICKA3bIBATh UJICH,
HalleJICHHbIE Ha pellieHue 3a7auu U MoJiep KaHne OJ1arokenareaIbHOCTH OOIICHNUS;
COMOCTABJIATh CBOM CYXKICHHMS C CYXKJIEGHUSMH JPYTMX YYacTHMKOB JHajora,
oOHapyXUBaTh pa3IMYMe U CXOJICTBO MO3UIINH;

BBIpaXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOoJIMYHO  MpPEACTABIATh  PE3YJAbTaThbl  BBINOJHEHHOTO  (DU3UYECKOTO  OIbITA
(3KcIIepUMeHTa, UCCIIeI0BAHMS, TPOCKTA);

MOHMMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHONW M WHAMBUIYaJbHOW pabOThHI
IIPU PELICHUH KOHKPETHON (pU3NYeCKOi mpoOIeMbl;



NPUHUMATh LEIM COBMECTHOW JAESATEIbHOCTH, OPraHU30BbIBATH JEHUCTBUA MO €€
JNOCTHIKEHHIO: PACIPEENIATh POJId, 00CYKIaTh MPOILECCHl M PE3YIbTaThl COBMECTHOM
paboThI, 00001IaTH MHCHHSI HECKOJIBKUX JTFO/ICH;

BBIMOJIHATh CBOKO 4YacTh pPabOThI, JOCTUras KAadeCTBEHHOI'O pe3ysbTaTa MO CBOEMY
HAMNpPAaBJIECHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMH WICHAMUA KOMaH/IbI;
OIICHMBATh Ka4eCTBO CBOErO BKJIaJa B OOMMHA TPOAYKT 110 KPUTCPHUSM,
CaMOCTOSITEIIBHO CPOPMYITHPOBAHHBIM YIACTHUKAMHU B3aHMOJICHCTBHSL.

PeryisiTuBHbIe YHHBEPCAJIbHbIE YUeOHbIe NelicTBUS
Camoopranmu3anus:

BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIUSIX, TPEOYIOUINX IS PEIICHUS
(bu3nuecKux 3HaAHUI;

OpUEHTHPOBATLCSA B Pa3IMYHBIX MOJXOJaX HPHUHATHS pelieHud (MHIUBUAYyaJIbHOE,
MPUHSATHE PEIIEHUs B TPYIIE, IPUHATHE PELICHUIN FPYNION);

CaMOCTOSITEJIBHO COCTaBJISATh AJTOPUTM pelleHus (U3NYECKON 3aJayd WM IUlaHa
UCCIIEIOBAHUS C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBAaTh NpeAsiaraéMble BapUaHThl pEelICHUI;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 3a pPEIlICHHE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTE/VIEKT:

JaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U IpeJylaraTh IiaH e€ U3MEeHEeHMUS,

OOBSACHATh MPUYMUHBI JOCTHKEHUS (HEAOCTM)KEHMSI) pe3y/IbTaTOB JESTENIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBHI B JAEATEIBHOCTD (B TOM YHUCIIE B XOJ BBINOJHEHUS (PU3MUECKOTO
HCCIIEIOBAaHUSl WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HM3MEHHUBIIHUXCS
CUTYaIii, YCTAHOBJIEHHBIX OUTNOOK, BOHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO JPYroro yejoBeKa B XOJE CIopa WK AUCKYCCHH Ha HAyYHYIO
TEMY, IOHMMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

MpU3HaBaTh CBOE MpaBO Ha OIMMMOKY MpU peleHUH (U3NYECKUX 3aJad WId B

YTBEPXKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO IPYroro.
INPEJMETHBIE PE3YJIbTATDBI

K koHiy obyuenuss B 7 kjiacce NpeAMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

WCIOJIb30BAaTh MOHATHS: (U3MYEeCKHUe M XUMUYECKHe SIBJICHUS, HaOII0IeHHe,
9KCIEPUMEHT, MOJEJb, TUIIOTE3a, CAUHUIBI (PU3MUECKUX BEJIMYUH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHMS BellecTBa (TBEpAOE, >KHIKOE, ra3000pa3HOE), MEXaHHUECKOe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJMHEHHOE),  TpaeKTOpusi,
paBHOAEWCTBYIOIIAA cuiia, nedopmanus (ympyras, IUTacTUYecKas), HEBECOMOCTD,
COOOIIAOIINECS COCY/IbI;

pasnuuath sBieHus (aud@ysus, TernaoBoe IBUKEHHE YacTUIl BEIIeCTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NBIKEHUE, MHEPIUs, B3aHUMOJICICTBHE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKPEIJIEHHOM OChI BpalleHMs, Iepenadya JaBiICHUs TBEPABIMU
TeIaMHU, KUAKOCTSIMHU U Ta3aMu, aTMOC(hEepHOe JaBleHue, IIaBaHue Tel, MPEBpallleHus
MEXaHUYECKOM HEPTUH) TI0 OTMIHCAHUIO UX XapaKTEPHBIX CBONCTB M HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GUZNYECKOE SIBIICHUE;

pacrmo3HaBaTh MPOSBIEHUE U3YYCHHBIX (U3MUYECKUX SBICHUN B OKPYKaIOIEM MHpE, B
TOM uucie (QU3NYECKHE SBJICHUA B TMPHUPOJAE: MPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMU B JKMBOM M HEXHUBOW MNpUpOJE, ACHCTBUE CHIIBI TPEHHUS B MPUPOJE U
TEXHUKE, BIMSHHE aTMOCHEPHOTO IABJIICHUS Ha JKUBOW OpraHu3M, IJIaBaHHUE PBIO,
pBIUArH B Telle 4YeOoBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKHX SBIICHHIA,



OTIMCHIBATh M3YYEHHBIC CBOMCTBA TeN U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PU3HUECKHE
BEIMYUHBI (Macca, 00BbEM, ITUIOTHOCTH BEIIECTBA, BPEMs, IyTb, CKOPOCTb, CpPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, cCUJa TSDKECTH, BEC Tela, Cuja TPEHUs, JaBJICHUE
(TBEpHOTO TEMa, JKUAKOCTH, Tas3a), BBHITAIKMBAIOUIAs CWJIA, MEXaHWYecKas padorta,
MOIIHOCTh, IUIEYO CHJIB, MOMEHT CWIbI, KO3(P(PUIMEHT TMOJIe3HOr0 JeicTBUS
MEXaHU3MOB, KHHETUYECKasi U TOTCHIMAJIbHAS IHEPrus), IPHU OMHCAHUHN TPABHIHHO
TPAKTOBATh PU3NICCKUI CMBICI MCIIOJIB3yEMbIX BEJTMYMH, HX 0003HAYCHUS U CTUHUIIBI
(bu3HYECKUX BEIIMYUH, HAXOJUTh (OPMYIBI, CBS3BIBAOINNE TaHHYIO (DH3UIECKYIO
BEIIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpaUKA H3YYEHHBIX 3aBUCHUMOCTEH
(U3HYECKUX BEIINYMH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIHOJB3Ys
TpaBUiia CIOKEHHUS CWJI (BJOJh OJHOW TpsiMoii), 3akoH ['yka, 3akon [lackains, 3akoH
Apxumena, MpaBWIO paBHOBecHs pbluara (OJ0Ka), «30JI0TOE€ TPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHHS MEXaHWYEeCKOW »HHEepruu, IMpH OSTOM JaBaThb CJIOBECHYIO
(hopMyITHMPOBKY 3aKOHA U 3aMMChIBATh €T0 MaTEMaTHUYECKOE BhIPAXKEHHUE;

OOBACHATh (U3NYECKUE SBJICHMS, MPOLECChl M CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYAIMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYMHHO-
-CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHWE U3 1—2 JIOTMYECKUX IIIaroB C OMOPOM Ha
1-2 wu3ydyeHHBIX CBOICTBa (U3MYECKUX SBICHHUM, (U3NYECKHMX 3aKoHa WIH
3aKOHOMEPHOCTH;

pemate pacy€rHple 3agaud B 1-2 neicTBHs, HMCHONb3ys 3aKOHBI U (DOPMYIIBI,
CBsA3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCIOBUSA 33Ja4yu
3aMUCBHIBATh KPATKOE YCIOBHUE, MOJCTABIATh (DU3MYECKHE BEIUYHHBI B (HOPMYIBI U
MPOBOJUTh PAcU€Thl, HaXOTUTh CIPABOYHBIC JaHHBIC, HEOOXOIMMbIEC IJIs pelIeHUs
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh NOMYyYeHHON (PU3MUECKON BEIUUNHBI,
pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUIUYECKUX
METOJIOB, B OIMCAHMM HCCJIEJOBAHMS BBIICIATH IPOBEPSIEMOE IPEAINOIIOKEHNE
(rumoTesdy), pa3nuyaTh W HUHTEPIPETHPOBATH MOJIYYEHHBIH pe3ylbTaT, HAXOIUTh
OLIMOKYU B XOJ€ OTBITA, Ie]aTh BHIBOJABI IO €r0 Pe3ybTaTaM;

MIPOBOJIUTH OMBITHI IO HAOMIOAECHUIO (PU3NYECKUX SIBICHUN WIH (PU3NYECKUX CBONCTB
Ten: (GopMynupoBaTh MPOBEpPAEMbIE MPEANOIOKEHHs, COOMpaTh YCTAaHOBKY W3
MPeII0KEHHOT0 000PYA0BAHHUS, 3aMUChIBATh XO/1 OMbITa U (POPMYIMPOBATH BHIBOJIBL;
BBITIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHU, MacChl Tea, 00bEMa, CUJIBI U
TEMIEPATyphl C HCIOJIb30BAaHUEM aHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOKa3aHus MPUOOPOB € YUETOM 3aJJaHHON aOCOIOTHON MOTPELIHOCTH U3MEPEHHIA;
MIPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTU OJHOM (DPM3MUYECKON BEIUYUHBI OT IPYroi C
HCIIOJIb30BAHUEM TMPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
TeJaa OT BPEMEHU JBWKEHUS TeJa, CUJIbl TPEHUS CKOJIBXKEHUsSI OT Beca Tella, KaueCcTBa
00pabOTKM TMOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAIU
COIIPUKOCHOBEHUS TEJ, CHJIbl YIPYTOCTU OT YAJWHEHHUS MPYKUHBI, BHITAJKUBAOLIEH
cuiibl OT 00OBEMa MOTPY)KEHHON YacTH Tela W OT IUIOTHOCTH >KUIKOCTH, €&
HE3aBHCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, HAa KOTOPYIO TMOTPYKEHO TeJo,
YCIOBUHM TJIaBaHUS TeN, YCJIOBHHA paBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUHM y4eOHOTO HCCIEeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBITIOJHSATH
U3MepeHus, cleAysl MpeUIoKEHHOMY IJIaHy, (UKCUpPOBATh PE3yNbTaThl MOITY4YEHHOMN
3aBUCHUMOCTH (PH3UYECKUX BEIWYMH B BUJAE MPEIIOKEHHBIX TaOMUI[ U TPaduKOB,
JIeNaTh BBIBOBI IO PE3YNIbTaTaM HCCIIEI0OBAHMS;

MPOBOJUTh KOCBEHHBIC H3MEPEHUS (PUINYECKUX BEIUYUH (TUIOTHOCTH BEIEeCTBa
XKUJIKOCTH W TBEPAOro TeNa, Cujla TPEHUS CKOJIBKEHHUsS, JIaBJIEHME BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JICWCTBYIOIIAasgs Ha TMOTPYKEHHOE B KHUIKOCTh TEJO,



KOA(QQHUIMEHT TOJE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAyS IMPEIOKEHHON
WHCTPYKLUU: TIPU BBITIOJTHEHUN U3MEPEHHI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYHCIISATH 3HAYCHUE UCKOMOW BEJIMYHMHBI;

coOmogaTh TMpaBWjia TEXHUKH Oe30macHOCTH 1pu pabore ¢ J1abOpaTOpHBIM
obopynoBaHueM;

yKa3bIBaTh MPHHLUIBI JCUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOMINECS] COCY/IbI, OAPOMETp, phluar, MoJIBHKHBIA U
HETIOIBMKHBIN OJIOK, HAKIIOHHASI TUIOCKOCTB;

XapaKTepu30BaTh MPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € ONOpOM Ha WX omMcaHusA (B TOM YHUCIE: NOAUIMIHHUKH, YCTPOICTBO
BOJIOTIPOBO/IA, THJIPABIUYECKUH TPECC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC,
apeoMeTp), MCHOJb3ys 3HAHUS O CBOWCTBAX (PM3MUECKUX SIBICHHA M HEOOXOIMMBIE
¢bu3nveckne 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOJUTh TpUMEpbl (HAXOAUTh HWHGPOpPMALUMI0 O TMpUMEpax) MPaKTHYECKOTO
WCTIONIb30BaHUSl (PM3MYECKUX 3HAHWA B TIOBCEJAHEBHOW KHM3HH JIsi OOECredeHUs
0€30MacHOCTH TpHU OOpalieHuH ¢ HOpuOopaMH M TEXHUYECKMMM YCTPOHCTBaMU,
COXpaHEHHS 3JIOPOBbsI M COONIONEHHS HOPM OKOJIOTUYECKOTO IOBEICHUS B
OKpY»Karollen cpene;

OCYIIECTBIISITh OTOOP HMCTOYHWUKOB HH(popmanuu B MHTepHETe B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUH U TyTEM CPaBHEHUS
Pa3IMYHBIX NICTOYHUKOB BBIJIENSATH HHPOPMAIIHIO, KOTOPAs! SBJISIETCS TPOTHBOPEUHBON
WU MOKET OBITh HEJIOCTOBEPHOM;

WCTIOJIH30BATh MPH BBHINOJHEHUN YIEOHBIX 3aaHNi HAYIHO--TIOMYJISIPHYIO JIATEPATYPY
(GU3NYECKOro COAEp)KaHUs, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu HMHTepHer,
BIAJeTh NPUEMAMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHus HHGOpMAUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

co3/1aBaTh COOCTBEHHBIC KPATKUE MUChbMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE 2—3
UCTOYHHUKOB MH(POPMALUHN (PU3HUECKOTO COJEPIKAHUSA, B TOM YUCIIE IMYOJUYHO J1eJ1aTh
KpaTKHe COOOLIEHUs O Pe3ysIbTaTax MPOEKTOB WM YU4EOHBIX MCCIEJOBAHUMN, IPU 3TOM
IPaMOTHO HCHOJb30BaTh M3Y4YEHHBIH NOHATUHHBIA ammapaT Kypca (HU3UKH,
COIIPOBOKJATh BBICTYIIJICHUE IIPE3EHTAlUEH;

IIPU BBIMOJIHEHUHU YYEOHBIX IIPOEKTOB M UCCIIEIOBAaHUI pacnpeneniaTh 0043aHHOCTH B
IpyIme B COOTBETCTBUM C NOCTABJICHHBIMU 33]a4aMH, CJIEAUTh 32 BBIIIOJIHEHHEM IUIaHa
NeWCTBUM, aJeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAJ B JAEATENBHOCTb TIPYIIIHI,
BbICTpanBaTh KOMMYHMKATHBHOE B3aMO/ICHCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K koHy obyuenus B 8 kiiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxatb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCA YMEHHI:

WCIIOJIb30BaTh TOHATHS: Macca W pa3Mepbl MOJICKYJ, TEIUIOBOE JBIKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHHS BEUISCTBA, KPUCTAUIMUECKHE M aMOp(dHBIC Tela,
HACBHIIICHHBIA ¥ HEHACBILICHHBIN Tap, BIAKHOCTh BO3/yXa, TEMIIepaTypa, BHYTPEHHSISI
SHEPrus, TEIUIOBOM JIBUIATENb, JICMEHTAPHBIA SJIEKTPUUYCCKHIA 3apsl, JJICKTPHUIECKOE
MoJie, TIPOBOJHHUKH M JUAICKTPHKH, TOCTOSHHBIA AJIEKTPHUYECKHH TOK, MarHUTHOE
oJie;

pa3nuyarh sBJICHUS (TEIUIOBOE pPACHIMPEHHE M CXKaTHhe, TEeIulonepenada, TEIIoBOe
paBHOBECHE, CMauyWBaHHWE, KaNWUIAPHBIC SBJCHUS, HWCHApeHHe, KOHJICHCAIMS,
[IJIaBJIEHUE, KPHUCTAJTU3AIS (oTBepacBaHuE), KHIIEHHUE, TerIonepeaaya
(TETIONPOBOTHOCTh, KOHBEKIIMS, HM3IyYCHHE), JICKTPU3AIlUs TeEJl, B3aUMOJICHCTBUEC
3apsijioB, JCHCTBUS DJIEKTPHUECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE
MarHuTOB, JCWCTBUE MAarHUTHOTO IOJIS HA TMPOBOJHHUK C TOKOM, DJIEKTPOMAarHUTHAs



WHIYKIUS) 10 OINHUCAHMI0 UX XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINUX TaHHOE (U3NIECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3NYCCKUX SBICHUI B OKPYXKAIOIIEM MHpPE, B
TOM dYuciae (U3MYecKne SBICHUS B TPUPOJIE: TOBEPXHOCTHOE HATSIKCHHE U
KanWUIIpHBbIE SBJICHHUS B TPHUPOJE, KPUCTAUIBI B mpupoje, uznydeHue CouiHila,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHl, TyMaHa, HHEs, CHera,
JJIEKTPUYECKUE SBJICHUA B aTMocdepe, dICKTPUUYECTBO KHUBBIX OPraHMW3MOB,
MarHuTHOE ToJie 3eMJIH, Jpeid MOJIIOCOB, POJIb MATHUTHOTO TMOJISI AJIsl KM3HU Ha
3emiie, TOJIIPHOE CUSIHUE, TIPH ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO,
BBIJICIISATE CYIIICCTBCHHBIC CBOMCTBA (TPU3HAKY ) (PU3UUECKUX SBIICHHIA,

OTIMCHIBATh M3YYCHHBIC CBOMCTBA TEN U (PU3WYCCKUE SBIICHUS, UCIIONB3YS (PH3UICCKHEC
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHsISI DHEPTUs, KOJWYECTBO TEIUIOTHI, YAETbHAS
TEIUIOEMKOCTh ~ BEILIECTBA, yJeJlbHasg TEIUIOTa IUIABJICHUS, YyJAeIbHAas TeIuloTa
napooOpa3oBaHus, ynelbHasl TEIUIOTa CrOpaHHsl TOIUIMBA, KOA(Q(QUIMEHT MO0JIE3HOTO
JEHUCTBUS TEIJIOBOM MAIIIMHBI, OTHOCUTENIbHASI BIIAXXHOCTh BO3/yXa, JJIEKTPUUYCCKUN
3aps], CuUjla TOKa, DJJIEKTPUYECKOE HaINpsKEHHe, COMPOTHUBIIEHUE MPOBOJHUKA,
yZE€IbHOE CONPOTHUBIIEHUE BEUIECTBA, pa0OTa U MOIIHOCTD 3JIEKTPUUECKOTO TOKA), IPH
OTMCAaHUW TPABUIBHO TPAKTOBATh (PU3WYECKUA CMBICI HCIOJIB3YEMBIX BEIHYHH,
0003HaYCHHS U €IUHUIBI (PU3NUYECKUX BEIMYUH, HAXOAUTH (POPMYIIBI, CBI3BIBAIOIINE
JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMU BEJIHYUHAMH, CTPOUTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEIMYUNH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3WYECKUE SBICHUS M TMPOIECCH, HCIOIB3YS
OCHOBHBIC TIOJIO)KEHHUSI MOJICKYJISIPHO--KHHETUUECKOW TEOPUU CTPOCHHS BEIECTBa,
MPUHIUI  CYNEPHO3UIMN Toje (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsga, 3akoH Oma g ydacTka menu, 3akoH Jxoynsa—JIeHna, 3aKkoH COXpaHEHUs
SHEpPruM, MpPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alKCHIBATH €ro
MaTeMaTH4eCKOEe BhIPaXKEHHE;

OOBSACHATH (PU3HUECKHUE TMPOIIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaIuit MPAKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBJISITH
MIPUYHUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
oTnopoit Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUYECKUX SBJICHHUH, (U3MUICCKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEII;

pemath pacy€THble 3agaud B 2—3 JEHCTBUS, HCHOJIb3yd 3aKOHBI U  (DOPMYIIBI,
CBs3bIBaIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHallM3a YCIOBUA 33734y
3aMMChIBaTh KPATKOE YCIOBUE, BBIABISATH HEOCTATOK JAHHBIX NIl PEIICHUS 3a]auu,
BBIOMPATH 3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE IS €€ PEelIeHUs, IPOBOAUTH PACUEThI U
CpaBHHBATh MMOJTYUYEHHOE 3HAUCHHE (PU3HUECKOI BETUYHHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUYECKUX
METO/IOB,  HCHOJBb3ysS  ONUCAHUE  HCCIEAOBaHHWSA,  BBIACTATH  IPOBEpsieMoe
MIPENIOJIOKEHUE, OICHUBATh MPABUIBHOCTh MOPSAKA MPOBEICHHS HCCIEIOBAHUSA,
JieNaTh BBIBOJIBI;

MIPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwuisipHbIe SIBICHHUS, 3aBUCHUMOCTh JIAaBJICHHS BO3[AyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U HATPEBAHMS IIPU U3ITYYEHUU OT LIBETA
M3Nyyaroel  (moryomaromied) TMOBEPXHOCTH, CKOPOCTh HCHApEHUs BOABI OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMAJM €€ TMOBEPXHOCTH, DJIEKTpU3alUs Tel H
B3aMMOJICIICTBUE DJIEKTPUUYECKUX 3apsA0B, B3aUMOJCHCTBUE MOCTOSHHBIX MarHUTOB,
BHU3yaliM3alisi MarHUTHBIX MOJIEW OCTOSIHHBIX MAarHUTOB, AEMCTBUS MarHUTHOTO MOJIS
Ha MPOBOJHHMK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuWTa, CBOWCTBA 3JEKTPOABUTATENS
MOCTOSIHHOTO TOKa): (opMynmupoBaTh MpOBEpsEMbIE MPEINOJIOKEHUs, COOUpaTh



YCTAaHOBKY M3 MPEUIOKEHHOTO O000OpYIOBaHMS, OMNKMCHIBATH XOJ OMbITa H
(hopMyIupOBaTh BHIBOBI;

BBITIOJIHATE TPSIMBbIE M3MEPEHHsI TEMIEpPaTypbl, OTHOCUTEIILHONW BIAXXHOCTH BO3/YXa,
CHJIBI TOKa, HANpPSDKEHUS C HCIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB M JIATUYUKOB
(Gu3NYeCKUX BEIMYUH, CPAaBHUBATh pE3ylbTaThl W3MEPEHUH C Yy4ETOM 3aJaHHOMN
a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH HCCIICAOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKO BEIMUYMHBI OT JPYrou C
WCTIOJIb30BAHNEM MPSIMBIX W3MEPEHHH (3aBUCHUMOCTb CONPOTHBIICHHS MPOBOIHHUKA OT
€ro JUIMHBI, IUIOIAJU MOMEPEYHOI0 CEYEHUs M YJEJIbHOIO CONPOTHUBIICHUS BEIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, HYILEro Yyepe3 MPOBOIHUK, OT HAPSHKEHUS Ha TIPOBOHHKE,
HCCIIEIOBAaHUE IIOCIIEI0BAaTEIbHOIO U MapajlIeIbHOIO COEIMHEHUN IPOBOJHUKOB):
TUTAHUPOBATh MCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJHSATH H3MEPEHHUs, CIIETYsI
MPEUI0KEHHOMY TUTaHy, (PMKCUPOBATh PE3yNIbTAThI MOJYUYSHHON 3aBUCHMOCTH B BHUJIC
TaOIHIl U TPaQHKOB, IETaTh BBIBOIKI 110 PE3yabTaTaM HCCIIECIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHHS (U3NYECKUX BEIHUYWH (yIelbHas TEIUIOEMKOCTH
BEI[ECTBA, CONMPOTUBIIEHUE MPOBOJIHUKA, pab0oTa U MOLIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUTAHUPOBaTh M3MEPEHUs, COOMpaTh AKCIEPHUMEHTAIBHYIO YCTaHOBKY, CIEIys
MPEUI0KEHHONW MHCTPYKIIUH, U BBIYUCIISTH 3HAYCHNE BEIIMIHHBI,

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

XapaKTepU30BaTh TPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKHX
YCTPOICTB C OMOpPOW Ha WX OMHUCAHHs (B TOM YHUCIE: CUCTEMAa OTOIJICHUS JIOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIlepMeTp, BOJIBTMETP, CUETUMK DIIEKTPUYECKON
SHEPIUH, IIIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpeBaTENbHbIE 3JIEKTPONPHOOPHI
(mpuMepsl), SIEKTPUYECKUE MPEIOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEIIb
MIOCTOSIHHOTO TOKa), MCIOJIb3ysd 3HAaHUS O CBOMCTBAX (DU3MUYECKUX SIBIECHUH U
HE0O0XoauMbIe PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHMUYECKHE YCTPONCTBA M H3MEPUTENbHBbIE HPUOOPHI MO
cXeMaM M CXE€MaTHYHbIM PUCYHKaM (KHUAKOCTHBIM TEpMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUraTeslb BHYTPEHHEI'O CrOpPaHMsl, 3JEKTPOCKOI, peocTar), COCTaBIATh
CXEMBl DJIEKTPUYECKUX LIeNel ¢ MOCIeJ0BaTEeNIbHBIM U MapauleibHbIM COCIMHEHUEM
3JIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPHUUECKUX LIeTel;
IPUBOAUTH TpUMEPhl (HAXOAUTh MH(POPMALMIO O MpUMeEpax) IPAKTUYECKOIO
UCIOJb30BaHUSA (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM XKHU3HM I oOecredeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHHUYECKUMH YCTpOMCTBaMmuy,
COXpaHEHMs 3JI0pOBbsi M COOMIONEHHSI HOPM HKOJIOTHYECKOTO IOBEACHUS B
OKpyXarolleH cpene;

OCYILIECTBIIATh MOMCK HHpOpMaLuu (u3ndyeckoro cojepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLIUXCS 3HAHUM U MyTEM CpaBHEHUS JIOTOJHUTENIbHBIX HCTOYHUKOB
BBIICIATh MHGPOpPMALIMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON MIM MOXKET OBITh
HEI0CTOBEPHOI;

WCIOJIb30BATh MPH BBIOJHEHUH YUEOHBIX 3aJJaHUI HayYHO--TIOMYJISIPHYIO JIUTEPATYPy
(U3NYEeCKOT0 COJAEp)KaHUs, CIpPaBOYHbIE MaTepualibl, pecypchl cetu HHTepHer,
BIa/IeTh NPUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYT'YIO;

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHMs, 0000mas
MHGOPMAIIMIO U3 HECKOJBKHUX HCTOYHHMKOB (DU3MYECKOTO COJEp)KaHUs, B TOM YHUCIIE
NyOJIMYHO  MPEACTABIATh  pe3yJbTaThl  MPOEKTHOM WMIM  HMCCIel0BaTelbCKON
JeATeIbHOCTH, MPU 3TOM TPAMOTHO HCIIOJIb30BaTh M3YyYEHHbIM MOHSATHHHBIN ammapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUECH;



IpU BBHIMOJHEHUH Y4YeOHBIX TPOEKTOB M MCCICNOBAaHHHA (U3NYECKUX MPOLECCOB
pacrpenenats 005S3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABICHHBIMH 3aJadyaMH,
CIICIWUTH 3a BBIIIOJIHCHWEM IUIAHA JACUCTBUM M KOPPEKTUPOBATh €ro, aieKBaTHO
OLICHMBATh COOCTBEHHBIM BKJaX B  JEATEIBHOCTH  TPYIIBI, BBICTPAUBAThH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MIPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K xonmy oOyuenust B 9 kJjacce mpeaMeTHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIINUXCS YMEHHIA:

HCIIOJIB30BAaTh IIOHATHUA. CHUCTECMA orcqéra, MaTepI/IaJII)HaSI TOYKa, TpaeKTOpI/Ifl,
OTHOCHTEIIbHOCTh MEXaHHUYECKOTO IBWKEHUS, nedopmanus (yrmpyras, riacTu4eckas),
TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh W IEPETrpPYy3KH, IICHTP
TSOKECTH, aOCOJIFOTHO TBEPAOE TENO, ICHTP TSHKECTH TBEPIOTO Telia, PaBHOBECHE,
MEXaHWYEeCKHue KoJieOaHMsI W  BOJIHBI, 3BYK, MHOQpPa3ByK U  yIbTPa3BYK,
3J'IeKTp0MaFHHTHBI€ BOJIHBI, IIIKaJia BJIGKTpOMaFHI/ITHI)IX BOJIH, CBET, 6J'[I/I30py1(OCTB nu
)IaJ'II)HO30pKOCTB, CHCKTpI)I I/ICHYCKaHI/IFI N IIOIJIOIICHUA, anmba-, 6CTa- n ramMma-
I/I3J'IyT~IeHI/I$I, HU30TOIIHbI, smepHasl 3H€pF€TI/IKa;

paznuuaTh SIBIIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE NPSMOJIMHEMHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MPSAMOJIUHEIHOE JIBMKCHHE, CBOOOTHOE MMaJICHUE Tell, PABHOMEPHOE
IBHUXKCHHUC 110 OKPY)KHOCTI/I, BSaHMO)IeﬁCTBHe TCI, peaKTI/IBHOG JABMKCHUC,
KoJjieOaTebHOE JBIDKCHHE (3aTyXalolue W BBIHYKICHHBIC KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JIBH)KCHHE, OTPAKEHUE 3BYKa, MPSIMOJMHEWHOE paclpoCTpaHCHHE,
OTpaXXCHHE U MPEIIOMIICHUE CBETA, IMIOJTHOE BHYTPECHHEE OTPAKECHUE CBETA, Pa3JIOKECHUE
0eoro cBeTa B CIEKTP M CJIOXEHHE CIEKTPAIbHBIX IIBETOB, IHCIIEPCUS CBETA,
CCTCCTBCHHAsA pa)]l/IoaKTI/IBHOCTB, BO3HUKHOBCHHC .]'H/IHGf/i‘-IElTOl"O cneKTpa I/I3J'Iy‘—IeHI/I$I)
10 ONMCAaHWI0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINAX
naHHOE (M3MUECKOE SBIICHHC,

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (DU3MUCCKHX SBJICHUH B OKpY)KaromeM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBJICHUS B MPUPOJIC: MPHIUBLI M OTJIUBBI, JTBMKEHHE TUIAHET
COJIHEYHOM CHCTEMBI, PEAKTUBHOEC JIBHKCHHE JKUBBIX OPraHM3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHHME, CCHCMHUYECKHME BOJIHBI, I[yHaMH, 05XO, IIBeTa Tell,
ONTHYECKUE  SABJICHUS B  MNPUPOJAE, OHOJOTHYECKOE  JICHCTBHE  BUIAMMOIO,
yIbTPA(PHOJIECTOBOIO M PEHTTCHOBCKOTO H3JIy4CHUH, €CTECTBEHHBIA pPaIOaKTHBHBIN
($OH, KOCMHUYECKHE JIy4YH, PATUOAKTUBHOE M3IYYCHHE MPUPOJHBIX MHHEPAJIOB,
JNCHCTBHUE PAIMOAKTUBHBIX M3JIYYCHHUH Ha OpPraHu3M YejOBeKa), IPH 3TOM MEePEBOINUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIICIATH CYHIECTBEHHBIC CBOMCTBA (IPU3HAKH)
(U3HYECKUX SBJICHUH;

OIHMCBIBATh M3YYCHHBIC CBOMCTBA TeNl U (PU3HUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHUEC
BEJIUYHMHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tela IMPH HEPAaBHOMEPHOM JBHIKCHHH,
YCKOPEHHUE, MepeMEeIICHUE, MyTh, YIJI0Bas CKOPOCTh, CHJIa TPEHUSs, CHJIa YIPYroCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOIO TaJeHUs, BEC Tela, UMITYJIbC TeJlld, MMITYJIbC
CHJIBI, MEXaHUYeCKass padoTa U MOILIHOCTb, MOTCHIMAIbHAS HEPIHs Teja, IMOJIHITOTO
HaJI TIOBEPXHOCTHIO 36MJIM, MIOTCHIIUAIbHAS SHEPTHS CKATOW MPYKUHBI, KHHETUYECKast
JHEprus, TMOJHAS MeXaHW4ecKas SHEeprusi, Mepuoj M YacToTa KoJeOaHWii, IMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MMOKa3areb MPEeIOMIICHUS
Cpelbl), MPU OMHCAHUM MPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICT HCIOIb3YEMBIX
BENTUYMH, OOO3HAYEHUA M EIUHHIBI (U3NYECKHX BEIMYWH, HAXOIUTh (OPMYIHI,
CBSI3BIBAIOIINE JAHHYIO (U3MYECKYIO BENUYHHY C JAPYITMMH BEITHYMHAMHU, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEH (DU3HUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SIBJICHUS U MPOIECCHI, UCTIONb3Ys 3aKOH
COXPaHEHHUs DHEPTHUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHHIIMII CYNEPIIO3UIIUN CHI,
MIPUHIIUI OTHOCUTENBHOCTH [ anuies:, 3akoHbl Hpl0TOHA, 3aKOH COXpAaHEHUS UMITYIbCA,



3aKOHBl OTPaXEHHUsS M IPEIOMIIEHHS CBETA, 3aKOHbl COXpPAHEHHUsS 3apsl0BOTO U
MaccoBOIO 4YMCEI INpPU SAECPHBIX pEakUusX, IpU OSTOM JIaBaTh CIOBECHYIO
(GopMyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKECHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE
CHUTyallUd — IPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATh  NPUYMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB C ONOPOM Ha 2—
3 W3ydYeHHBIX CBOMCTBa (U3WYECKUX SBICHHHA, (U3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCTIOIB3Ys
3aKOHBI U (POPMYJBI, CBSI3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
yCIOBUSL 3a/Jayd 3allMChIBaThb KPaTKOE YCIIOBHE, BBIABIATH HEAOCTAIOIINE WU
130bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYNbI, HEOOXOJUMBIE Ui PEIIeHu,
MPOBOJUTh pacué€Thl W OILIEHUBATHh PEATUCTUYHOCTh MOJYYEHHOTO 3HAuYeHUs
(bU3UYECKO BETUYNHBL;

pacrio3HaBaTh TPOOJIEMBI, KOTOPbIE MOXXHO PEIINTH TPH TMOMOIIN (PU3HUECKIX
METO/IOB,  HCHOJb3ys  ONUCAHUE  MCCIEAOBaHUSA,  BBLACHATH  IPOBEpsiEMOE
MIPENIONIOKEHNE, OIEHUBATh IPaBUJIBHOCTh NOpsSAKA NPOBEICHMS HCCIEAO0BAHUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3yIbTaThl HAOIIOCHUH 1 OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3HUECKUX CBOWCTB
Ten (M3yueHue BToporo 3akoHa HploTOHA, 3aKOHA COXpAaHEHHUS SHEPrUH, 3aBUCUMOCTh
nepro/ia KoJIeOaHui PyKMHHOTO MasiTHAKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBHCHUMOCTh OT aMIUIUTY/Ibl MaNbIX KOJIEOaHUM, MPSIMOJIMHEHHOE paclpoCTpaHeHNe
CBETa, pa3JioKeHHE OeJoro CBeTa B CIEKTp, M3yuyeHUE CBOMCTB H300pa)keHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakeHHs MpeAMeTa B coOuparouieil JnH3e,
HaOIOJIEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIIEKTPOB U3IYYEHHUS): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 000PyI0BaHHUSI, ONTMCHIBATH XO/T OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI;

MPOBOJUTH MpPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHMI, OIpenessis cpeaHee
3Ha4YCHHE U3MepsieMOol BenuuuHbl ((POKycHOE paccTossHHE coOuparomeld JIUH3bI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO TIPUO0pPa);

MIPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJb30BAaHUEM
NpSMBIX HM3MEPEHUN (3aBUCHUMOCTh IYTH OT BpPEMEHU IPU PaBHOYCKOPEHHOM
NBUKEHUM 0e3 HayalbHOW CKOpPOCTH, INepuojaa KojeOaHUH MaTeMaTHuYecKoro
MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHsS CBETa OT yrja MaJeHUs U
yria mpeloMJIEHUs OT yIJia MaJieHus1): IJIaHUPOBaTh UCCIIEOBAHHUE, CAMOCTOATEIHHO
coOuparh yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHON 3aBHCHMOCTHU
(u3MUecKUX BETUYMH B BUJE TaOnuil ¥ rpadukoB, AeNaTh BBIBOJABI M0 pe3ylbTaTaM
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE TeJa MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHUE CBOOOIHOTO MaJeHUs,
KECTKOCTh TPYKUHBI, KOXPPUIIMEHT TPEHUsS CKOJBKEHHs, MEXaHW4yeckas pabora u
MOIIHOCTh, YacTOTa W TMepHoj KojeOaHWi MaTeMaTH4ecKOro U MPYKUHHOTO
MasiTHUKOB, OITHYECKas cuja coOuparoumiel JMH3bI, paJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCHEPUMEHTAJIbHYI0 YCTAHOBKY M BBIIOJHATH
U3MEpEHHs, clelys NpPesIOKEHHOW MHCTPYKIUH, BBIUMCIATH 3HAUEHHE BEIMYUHBI U
aHAJM3UpPOBaTh IOJyYEHHbIE pe3yJabTaThl C Y4YETOM 3aJaHHON IOTPEIIHOCTH
U3MEPEHUN;

coOmoarh TMpaBWJia TEXHUKH Oe30MacHOCTH T1pH paboTe ¢ J1abOpaTOPHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3MYECKUX MOJENEH: MaTepHajbHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI MCTOYHUK CBETAa, JIyd, TOHKAs JIMH3A,
IJIaHETapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O Spa;

XapaKTepU30BaTh NPHUHIUIBI JIEHCTBUS W3YyYEHHBIX NTPHOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX ONUCAHUS (B TOM YHUCJE: CIUIOMETP, JaTYUKU TOJI0KEHUS,
pacCTOsIHHS U YCKOPEHHSI, PaKeTa, 3X0JIO0T, OUKH, TIEPUCKOTI, (OTOAIApaT, ONTHYECKHE
CBETOBO/JIbl, CIEKTPOCKOIN, J03UMETp, KaMepa BuiabCoHa), HCIOJIB3YSl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
KCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHBIC PUCYHKH U3YYCHHBIX TEXHUYECKHUX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NPHU PELICHHH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbl JJIsl MOCTPOCHUS M300paKeHUH B IMJIOCKOM
3epKajie U coouparouieil JInH3e;

MPUBOJUTh TpUMEpbl (HaXOAUTh HMHPOpPMALMI0 O MpUMEpax) MPAKTHUECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ HOpubopaMH M TEXHUYECKHMMM YCTPOHCTBaMU,
COXPAaHEHHUS 3/J0pOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKarollen cpene;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usnueckoro cojaepxkanuss B HMHrepHere,
CaMOCTOSITENIBHO (POPMYNIHMPYsS TOMCKOBBIA 3ampoC, HAXOOUTh IYTH OIpeaAeIeHHs
JIOCTOBEPHOCTH TIOJydeHHOW WH(GOPMAIlMd HAa OCHOBE WMCIONIMXCA 3HAHUN W
JOTIOJTHUTETLHBIX HCTOYHUKOB;

WCII0JIb30BaTh MPU BHIOJHEHUH YUEOHBIX 33JaHU HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHusi WHGOpMaLUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIuu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOrO COAEp)KAaHUS, IMYyOJUYHO MPEACTaBIATh
pe3ynbTaThl IPOEKTHOM WIIM MCCIEI0BATEIbCKOM NEATENIbHOCTH, IPU 3TOM I'PAMOTHO
WCIIOJb30BaTh HM3YUYCHHBIH TOHATUMHBIN ammapaT W3y4aeMoro pasjena (U3NKd U
COMPOBOXKJATh BBICTYIUIEHUE TMpEe3eHTaluell ¢ Y4€TOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAKOLIEro MUpa
1.1 dusnka - HayKa 0 IPUPOJIE 2 bubmmorexa [TOK
' yKa 0 IpHpoa https://m.eds00.ru/7f416194
bubmmoreka [IOK
1.2 PH3HIECKHC BEHIHHEI 2 1 https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAy4YHBIN METO/1 MO3HAHUS 2 1 https://m.edsoo.ru/7§416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
2.1 CtpoeHue BelecTBa 1 bubmmorexa HOK
' P B https://m.edsoo.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 2 1 bu6mmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 1 https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bubnuoreka [JOK
3.1 Mexanuteckoe npmienne 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 Muepuus, Macca, mioTHoCTS 4 1 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Bupst cun 14 1 2 https://m.edsoo.ru/7f416194



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

Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya nqaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, )KUAKOCTIMH U Ta3aMu https://m.edso00.ru/7f416194
bubmmoreka [{OK
4.2 Jlapierue KuocTh ° https://m.edsoo0.ru/7f416194
bubmmoreka [IOK
4.3 ATmocpeproe fanenne 6 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUJKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 21
Pa3nea 5. PaGora u MomiHOCTb. JHEprus
bu6moreka [IOK
>1 Pabora u momtsocTs 3 . https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
52 TpocThie MeXaHH3MEI > 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
>3 Mexaruteckas sHepria 4 . https://m.edsoo0.ru/7f416194
Hroro mo pazaeny 12
PezepBHOE Bpems 3
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

8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesl
Pasnen 1. TennoBble siBJaeHUs
11 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
' P B https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
12 Teruossie mpoecce 21 ! > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyecKkne 1 MATHUTHbBIE SIBJIEHHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbBIE TEJla 7 1 bubmuotexa [JOK
' U MX B3aHMO/ICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 ITocTosTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarHuTHbIC ABACHHA 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 DNeKTpOMarHuTHas WHITYKITUS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PezepBHOE Bpems 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesl
Paszjnen 1. Mexanuveckue siBJIeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OITMICaHHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [JOK
12 Baanmoperictene Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3axomb1 COXpaHeHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckue K0J1e0aHUSA M BOJTHBI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieGaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 https://m.eds0o.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znesn 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mno pazneny 6
Pa3znen 4. CBeToBLI€E IBJICHUSA
bu6mmoreka [JOK
4.1 3aKOHBI pacIIPpOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 bubmmorexa [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
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK

4.3 Paznoxxenne 6enoro cBeTa B CIIEKTP 3 2 https://m.eds00.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBaHTOBBIE sIBJICHUS
bubmmoreka [{OK
51 Hcnyckanue u moriomneHrne CBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.2 CTpoenne atomHoro snpa 6 . https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.3 SInepHbIe peaknuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-0000 a0 1M MOAYJIb
6.1 [ToBTOpEeHue 1 06001IeHNE CONEepHKAHUS 9 2 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kmace https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



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 IVTAHUPOBAHMUE

7 KIIACC
No KoJsinyecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue W3yueHHs o0pa3oBaTe/IbHbIE
padoTsI padoThbI pecypchl
1 ®du3nKa — Hayka O MPUPOJIE. 1
SIBnenus npupo bl
2 dusnvecKue SBICHUs 1
3 dusndecKue BeTMIUHBI U UX 1
U3MEPEHNE
Ypok-uccnenoanue "N3mepenne
4 TEMITepaTyphl TIPH TOMOTIH 1 1
YKUJKOCTHOTO TEPMOMETpA U
JaTYMKA TEMITEpaTyphl"
MeToasl Hay4HOTO IMO3HAHUSL.
5 Onnchne %Em%cmx SIBJICHUH C 1 bubmorexa I[TOK
N https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIENeH
Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: JATBHOCTD MOJIETA
6 HIapyuKa, MymeHHOTo 1 1
TOPU30HTAIIBHO, TeM O0JIbIlIe, YeM
OoJibIe BBICOTA ITycKa"
Crpoenue BemecTBa. OMNbITHI
7 I[OIIZHSLIBaIOH_[HIie JIUCKPETHOE , 1 Brbmorexa LJOK
https://m.edsoo.ru/ff09fe0a
CTpOEHUE BEIEeCTBA
8 JIBY>KEHUE YaCTHII BEIeCTBa 1 Brbmorexa LJOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanue «OnbITHI MO
9 HaOIIOICHUIO TETIOBOTO 1 1
pacUIMpPEHUS Ta30B»
10 ArperaTHble COCTOSIHMSI BELLIECTBA. 1



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

Oco0GeHHOCTH arperaTHbIX
COCTOSIHUI BOJBI

O06o0mIeHne 1Mo pasaeny

11 «IIepBoHauUanbHBIE CBEACHUS O bubmaorexa [IOK
https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEIIECTBA»
MexaHnndeck BHOKCHUE.
12 PaiH'ZMepeI:og iliepafi:ml\iepﬂoe bubmorexa [TOK
https://m.edsoo.ru/ff0a05c6
JIBHOKEHUE
bubmmoreka [{OK
13 CropocTs. Efprmitet ckopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHU ABM>KEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubnuoreka [IOK
WHEPTHOCTH TeJl https://m.edsoo.ru/ff0a0c10
IImoTHOCTE B TBa. Pacuer
16 M:((:)CBI 2IC06L:1IVIHae (T:enz Hci1 er) bubmmorexa IIOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopaTtopHnas pabota
17 «OmnpeneneHue IIOTHOCTH TBEPAOTO
TeIay
18 Pemrenue 3agad mo reme bu6mmoreka [JOK
"TInoTHOCTH BemiecTa" https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepUCTHUKa
19 B3auMoercTus ten. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «/3yuenune
3aBUCHMOCTH PACTSHKCHUS
20
(medopmarun) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD»
21 SIBnenue Tarorenus. Cuna TSHDKECTH
22 CBs13b MEX1y CHIION TSAKECTH U bubnunoreka [JOK

Mmaccol Teia. Bec Tena. Pemenue

https://m.edsoo.ru/ff0al778



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
https://m.edsoo.ru/ff0a1778

3aza4 o teme "Cuna tsokecta"”

Cuna TsbKecTH Ha IpYTUX IUIaHeTax.

bubmmoreka [{OK

23 duznyecKue XapaKTePUCTHKU https://m.eds00.ru/ff0al502

TIJIaHET
bubmmoreka [{OK

24 Msweperine cir. JlsamomeTp https://m.edsoo.ru/ff0al8cc

bubmmoreka [{OK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CnosxeHue ABYX CUJI,

26 HanpaBneHIfsz(Xno OJIHOM TPAMOIi. bubmorexa LHOK

o https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHIT

27 Pemenue 3agad mo reme
"PaBHonelicTByrOmas cui"

08 Cuna Tpenus u e€ Buasl. TpeHue B bubmuorexa [JOK
MPUPOJIC M TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3y4yeHue
3aBUCHUMOCTH CHJIbI TPEHHUS

29 CKOJIEKEHUS OT CI/IJ‘IBIp JIaBJICHUS U bubmorexa LIOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMpHUKACAIOIINXCS
IMOBEPXHOCTEI»

30 PemeHI/Ie“ 3a7at Ha OnpesieneHne
PaBHOACHUCTBYIOIICH CUJIIBI
Pemrenue 3agay nmo remam: «Bec

31 tenay, «I'paduueckoe n3oOpaxeHue bubnunoreka [JOK
cuiy, «Cunsiy, https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYIOIIAS] CHIDY
KonTtponsHas paborta no temam:

«MexaHHuYecKOe JBIKEHUEY,
32 «Macca, mIOTHOCTBY, «Bec Tenay,
«['pacduueckoe n3o6paxkeHue cui,
«Cunb»
33 Jasnenue. CriocoObl yMEHbLICHUS U bub6nuoreka [IOK



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

YBCJIUYCHHUA OABJICHUA

https://m.edso0.ru/ff0a20a6

JlaBiienue raza. 3aBUCUMOCTD

34 JaBJICHUS raza oT 00bEMa bubmorexa [TOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
II q BJICHUS TBEPIBIMU
35 TG?II;?\;IH; ?KE?IK?)ET?[MI/I HeII?;ISaMI/I bubmaorexa LIOK
’ : https://m.edsoo.ru/ff0a25b0
3akon [lackans
BJICHHE B JKMJIKOCTH U T
36 JB:[;?:EZHH(?G Jlefl():ITl;)P(;eM cmflie’ bubmaorexa LIOK
https://m.edsoo.ru/ff0a2718
TSOKECTH
37 Pemenue 3agau no reme «/laBinenue bubmuorexa [JOK
B )KMJIKOCTH U rase. 3akoH [Tackas https://m.edsoo.ru/ff0a2826
bu6moreka [IOK
38 Coobmarommecs cocy7p! https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpece bubmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopuiaeBoit
YKUJIKOCTHBIN HacoOC
a1 AtMocdepa 3emin 1 MPUUYUHBI €€ bubmuorexa [JOK
CYIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. ATmocdepHoe bubnmuoreka [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnuoreka [JOK
nasnenust. OnwiT Topprueu https://m.edsoo.ru/ff0a2da8
44 igiﬁgﬁﬁ? ((:)TTBBE;IZIOOTCB?ZI;.I;O;[())OBHGM bubmiorexa LOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepouns. ATmochepHoe bubnuoreka [IOK
JIaBJICHUE HA Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau no reme "
46
AtmocdepHoe naBieHue"
47 JleficTBHE KUJIKOCTH U Ta3a Ha bubmuoreka [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

IIOTPYKEHHOE B HUX TEJO.
ApxumesnoBa cuia

https://m.edsoo.ru/ff0a3276

JlaboparopHas padoTa

48 «OrnpeneneHue BbITaIKUBAOLIEH bubnuorexa [JOK
CHJIBI, JICUCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTB)
JlabopaTopHast paboTa 1o Teme
«ccieqoBanue 3aBUCHMOCTH Beca Butmorexa [IOK
49 et B BOAC O 00nEma https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUJIKOCTh 9aCTH
Tena
bu6mmoreka [IOK
50 Hnagasne Tex https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnast pabota
"KoHcTpynpoBanue apeomerpa win
51 KOHCTPYMPOBAHHE JIOAKH U
OTpeieNIeHuE €€
rpy30N0AbEMHOCTH"
Pemrenue 3amay nmo remMam:
52 «IInaBanue cynos. bu6mmoreka [JOK
BosayxoraBanuey, «JlaBiacHue https://m.edso0.ru/ff0a3654
TBEPJIbIX TEJ, )KUIKOCTEH U Ta30B»
KonTtponpHas padoTa o teme
53 «/laBrenue TBepBIX TEN,
JKHJIKOCTEH U Ta30B»
bubnuoreka [JOK
54 Mexamirieckas pabota https://m.edsoo.ru/ff0a3f82
55 MomtHocTs. EQUHUIEI MOIIIHOCTH ﬁgggljlﬁzzzcl)lc)ol’ﬁ/ﬁOaB f82
VYpoxk-uccnenopanue "Pacuér
56 MOIIIHOCTH, pa3BUBAEMOM pU

noanémMe mo ectauie"”



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

[IpocTeie Mexanu3msl. Peryar.

o7
PaBHOBECHE cHil HA ppryare
Pervaru B TexHuKe, OBITY U

58 npupoje. Jlabopatopnast pabora 05 bubnuorexa [JOK
«HccnenoBanue ycinoBuit ' https://m.edsoo.ru/ff0a478e
pPaBHOBECHS pbIUara
Pemenue 3amgau mo reme «YcinoBus bubnuoreka [JOK

59 .
pPaBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddurment mosnesnoro aercTpus
MexaHusma. Jlaboparopnas pabota

60 . 0.5
«M3mepenue KII/] HakinoHHOM
MJIOCKOCTH»

61 Pemenne 3agau o reme "Pabora, bu6mmoreka [IOK
momHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
MexaHnndeckasi SHEPTHsl.

62 K;H:anee;(;ﬂ IZ neopTeHuI/IaﬂbHaﬂ bubmorexa LIOK

https://m.edsoo.ru/ff0a4252
SHeprus

63 3aKOH COXpaHEHHUsI MEXaHUYECKOI bubmuorexa [JOK
SHEPrUH https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCEepUMEHTAILHOE OTIPEICIICHUE

64 W3MEHEHUS Kmiemqecxoﬁ u 1
MOTEHIMATILHOU SHEPTUH PU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
JI0CKOCTH "

65 KonTtponbHas pabora no teme
«PaboTa ¥ MOIIHOCTh. DHEPTrHUs»

O000I11IeHNE U CUCTEMATH3ALMSI bu6mmoreka [JOK

66 .

JIAHHBIX 3a Kypc 7 Kiacca https://m.edsoo.ru/ff0adee6

67 HTorosas KoHTpoJbHasA paboTa 3a bubnuorexa [IOK
Kypc 7 knacca https://m.edsoo.ru/ff0a4ffe

68 AHanu3 UTOrOBOM KOHTPOJIBHOM



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

‘ paboThI

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

12




8 KVIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe NN poBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJlbHbI
o/ Beero POJIbHBIE PaKTHYeCKHUe e — pa3oBareJ e
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETHYECKO M 1 bubnuoreka [JOK
TECOPHUH U MX OIBITHBIC https://m.edsoo.ru/ff0a5256
TTOATBEPIK ICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
Monenu TBEPAOTO, )KUAKOTO U
3 ra3())106pa3HoI;l(1) coémaimﬁ 1 bubmmorexa ITOK
https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OO0bscHeHne CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIO)KEHUU MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdHbie 1 bubmuorexa [JOK
Tela https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUuJUISPHOCTD. 1 bubnuoreka [JOK
IToBEepXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacHIMpeHne U CKaTue 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEeMIIepaTyphl
8 CO CKOPOCTBIO TEIJIOBOTO JIBIKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
M3MEHEHUs BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Brer remonepeatin . https://m.edsoo.ru/ff0a6412
11 Ypoxk-koHpepenuus "[Ipakruyeckoe 1 1 bubnuoreka [IOK



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

HCII0JIB30BaHUE TCIJIOBBIX CBOMCTB
BCUICCTB U MaTepI/IaJIOB B LICIIX
sHeprocoOepexeHus"

https://m.edso0.ru/ff0a65c0

KonmuecTtBo TeIIOTHI. Y IenbHAs

bubmmoreka [{OK

12 TETIOEMKOCTh https://m.edsoo.ru/ff0a6976
s | ST s e B LOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTtopHnast pabota
14 "UccnenoBanue sSBICHUS bubmmoreka [{OK
TEI000MeHa TPU CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOPSTYEil BOBI"
Pacuer xommdecTBa TEILIOTHI,
15 HEOOXOMMOTO JJIsSI HarpeBaHUS
TeJa M BBIICTSIEMOTO UM TIPH
OXJTAXKICHUH
16| "Onponencime ymemewoi Bummorexa LIOK
beil YA " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DHeprus ToruBa. Y ieabHas bu6mmoreka [JOK
TEIIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
18| omorammconm nen Yonsias Bu6morexa LIOK
p ihde https://m.edsoo.ru/ff0a71d?2
TEILIOTA IIABJICHUS
19 ngogazgggz}; pagiﬁ{oﬁ TEILIOThI bubmorexa [IOK
pei X,ﬂ https://m.edsoo.ru/ff0a72fe
ILIABJICHUS JIbJIA
20 [TapooOpa3oBanHre U KOHICHCAIIHSL. bu6mmoreka [JOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y aenpHas TemioTa Bubnmorexa [IOK
21 napooOpa3oBaHus U KOHJICHCALIUH.

3aBUCHUMOCTb TEMIIEPATYPhI

https://m.edsoo.ru/ff0a786¢



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

KHUIICHHUS OT aTMOC(HEPHOTO
JIABJICHUS

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Omnpenencane
OTHOCHUTEJIbHOW BJIAXKHOCTH
BO3IyXa"

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

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3JIyXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBArarens BHYTPEHHErO0 CTOPAHMS

25

KIIJI TenmoBoro aBuratess.
TenmoBrle ABUTATEIN U 3aIlATa

OKpYXKarollel cpeibl

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

26

3aKOH COXpaHEHHs U MpeBpalleHUs
SHEPTUH B TEIUIOBBIX IpOIIeccax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o teme "TerioBbie ABICHUS.
H3MeHeHune arperaTHbIX COCTOSIHUN
BenecTna"

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

28

KonTtponpHas padoTa o teme
"TemnoBsle sBieHus. 3mMenenne
arperaTHbIX COCTOSIHMI BelecTa'

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

29

DnexTpusaius Tein. J[Ba poga
ANEKTPUYECKHUX 3apsI0B

30

Ypok-uccienoBaHue
"DnexkTpu3auus TeJa UHAYKIUEH 1
MPU CONMPUKOCHOBEHUM"

31

B3aumoneiicTBue 3apspKeHHBIX TEIL.
3akoH Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUYECKOE TOJIE.
HanpsikeHHOCTD 2JIEKTPUUYECKOTO

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



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

nons. [IpuHnyn cynepnosunuu
AJIEKTPUYECKUX TOJIEN

Hocurenu snekTpuyeckux 3apsijoB.

33 OnemenTapHbii 3apsaa. CTpoeHue
aToma

34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHHS AIIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pewrenne 3aga4 Ha mpuMeEHeHNE bubnuorexa [JOK
CBOWCTB AJICKTPUUECKHX 3apsIIOB https://m.edsoo.ru/ff0a90cc

KTPUIECCKHUI TOK BHSI €T
36 Ca;lflechozzHHﬂ. I?Ic’Tg:EEKI/I o bubmmorexa [TOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPHUYECKOTO TOKA
37 JleficTBHS SIEKTPUUECKOTO TOKA bubmorera [TOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue

38 ANEKTPUIECKOTO TOJIsI Ha 1
MPOBOJIHUKHU U TUAIEKTPUKHU"

39 DIJIEKTPUYECKHUI TOK B METaslIax, bubmuorexa [JOK
KUJIKOCTSX M Ta3zax https://m.edsoo.ru/ff0a9838

40 DnexTpuyeckas uemnb 1 eé
COCTaBHbIE YaCTU

| o Do B LOK

" https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DNEeKTPUUYECKOE HAMPSIKEHHE.

42 Bonbrmerp. JlaboparopHas paboTa 05 bubnunoreka [JOK
"H3MepeHue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9el4
HanpspkeHus"

| o o BuSorea 10K

https://m.edsoo.ru/ff0aa738
BEIeCTBA
44 JlaGoparopHas paboTa 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

"3aBUCUMOCTD 3JIEKTPUUYECKOTO
COTIPOTHUBJICHUS IPOBOJAHUKA OT €r0
JUTUHBI, TUIOIIA/IN TIONIEPEYHOTO
ceueHus u marepuaina"

https://m.edso0.ru/ff0aa738

3aBUCHUMOCTh CHUJIBEI TOKA OT

bubmmoreka [{OK

45 HANPKEHKS, 3aKon Oma s https://m.edsoo.ru/ff0aad4a
y4acTKa 1enu
JlabopaTtopHnast pabota
"N BaHWE 3aBHCUMOCTH CHJIIBI
46 To;:HEE;maeroquezescpesglzmpc (J)IT bubmmorexa [TOK
’ ’ https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”
47 [TocnenoBarenbHOE U ApATIIETHHOE
COCJIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
48 MpaBuia CIOKEHUS HaIPSKEHUI bubmuorexa [JOK
[IPH [IOCTICIOBATEIHHOM https://m.edsoo.ru/ff0aaab8
COCJIMHEHUU JABYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 npaBuJia JJisl CUJIbl TOKa IPU bubmuorexka [JOK
napajieIbHOM COETUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3aKOHAa OMaI[I[J'IH pa3JII)I/Iquro Brbmiorexa LOK
https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS MPOBOJIHUKOB
51 fﬁgssgnixzifrl{oo;zia. 3akoH bubmorexa [IOK
https://m.edsoo.ru/ff0ab124
Jxoyna-Jlenna
52 ?Sgglg;ggg;g gzgg;am Y1 MOIITHOCTH bubmiorexa LOK
" https://m.edsoo.ru/ff0ab3e0
3IEKTPUYECKOTO TOKA
53 DIEeKTPUYECKUE LIETIH U bubnunoreka [JOK

MOTPEOUTENN DIEKTPUUECKOM

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

sHepruu B O0bITy. KopoTkoe
3aMBbIKaHHUEC

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DNEeKTPUUYECKUE 3apsiibl.

bubmmoreka [{OK

54 3apsoKeHHBIE TEIa U UX
p N . https://m.edsoo.ru/ff0abd2c
B3anmoieiicTBrA. [loCcTOSTHHBIN
AIEKTPUIECKUHN TOK"
KonTponsnas pabora no teme
"DIEeKTpUUECKUE 3apsiIbl.
55 3a SDKGI;-IHI)IC Tena Hpni Bubmrorexa HOK
P N . https://m.edsoo.ru/ff0abea8
B3anmoieiicTBrA. [oCcTOSTHHBIN
AIEKTPUYECKUN TOK"
56 ITocTOAHHBIE MAarHUTEL, UX
B3aMOJEHCTBHE
57 VYpok-uccnenoBanue "N3yueHne 1 bubmuorexa [JOK
MOJIEHN TTOCTOSIHHBIX MATHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1oie. MargauTHoeE 1oJe
58 3eMIIM U €ro 3HaueHUE U )KU3HU bubmorexa LIOK
A https://m.edsoo.ru/ff0acOba
Ha 3emiie
OneIT OpcTena. MarautHoe noJjie
59 SJIEKT I/IECCKiFO TOKa MaruurtHoe Brbmiorexa LOK
P https://m.edsoo.ru/ff0acld?2
T10JI€ KaTYIIKH C TOKOM
[IpuMeHeHue 3eKTPOMarHiuToB B
texHuke. JlabopaTtopHas padora bubnnoreka [JOK
60 " % 0.5 )
N3yyeHune neicTBUSI MArHUTHOTO https://m.edsoo.ru/ff0ac74a
T10JI Ha MPOBOJIHUK C TOKOM"
DIIEeKTPOABUTATENH MIOCTOSHHOTO
ToKa. Mcrnosip30Banue
DIIEKTPOABUTATENEH B TEXHUUECKUX
POl bubmuoreka [JOK
61 YCTPOMCTBAaxX M HAa TPAHCIIOPTE.

JIaGoparopHas paboTa
"KoHcTpynpoBaHue U U3y4eHHe
paloThI 37eKTpoiBUTaTeNs"

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

62

Omnbitel @apazest. 3akoH
3JEKTPOMArHUTHOM MHIYKLIHH.
[IpaBuiio JIenna

63

DnekrporeHepatop. CriocoOb
MIOJTYYEHUS NIEKTPUIECKOU
SHEPruu. DJIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPTUU

64

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DNEeKTpUYECKue 1
MarHuTHBIC SBIICHUS"

65

KonTponbHas paborta o teme
"DneKkTpuYecKue U MarHUTHbIE
ABJIEHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0ach14

66

O06o01enre U cucTeMaTru3arus
3HAHUM 3a Kypc 8 Kiacca

bu6moreka [IOK
https://m.edsoo.ru/ff0acc5e

67

Hrorosas koHTposibHas paboTa 3a
Kypc 8 Kiacca

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

68

AHaJI3 UTOTOBON KOHTPOJBHOM
paboThI

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
/i Beero POJIbHBbIE PaKkTHYeCKue WayueHns paszoBareJ e
padoTsI padoThbI pecypchl

1 MexaHndeckoe JBHKEHHUE. 1
MarepuaiibHast TOUKa

2 Cucrema orcuera. OTHOCUTEIILHOCTh 1 bubnuoreka [JOK
MEXaHHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE NpAMONIHHENHOE 1 bubnuorexa [JOK
IBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsIMOTUHENHOE

4 nBkeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpssMOnMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [IOK
JBIOKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHHSI. 1
I'paduk ckopocTu
JlaGopaTtopHnas pabota

7 "OnpenesneHnue yCKOPEHUS Teaa Ipu 1 1 bubnuoreka [JOK
PaBHOYCKOPEHHOM JIBHKEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"”

8 CBobOoauoe magenue tei. OnbITh 1
lanunes
PaBHOMEpHOE ABIKEHHE TIO

9 okpyxxHocTu. Ileprnon u yacrora 1 bubnnoreka [JOK
oOpamenust. JIuneliHast u yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 L{eHTpOoCTpeMHUTENIBHOE YCKOPEHUE 1

1 IIepseiit 3akoH Hprotona. Bexrop 1 bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

Bropoi1 3akoH HeroTona.

bubmuoreka [JOK

12 PaBHOzelCTBYOIIAsK cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus Cuil https://m.edsoo.ru/ff0ae982
14 Pewrenne 3aga4 Ha mpuMeEHeHNe bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [{OK
15 Cuna ynpyroctu. 3axou I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agau no reme «Cuna
YIPYTOCTH
17| Onpercneme weenoctn buGaorexa LIOK
pel https://m.edsoo.ru/ff0aee28
IIPY>XUHBD)
bu6moreka [IOK
18 Cuna Tperns https://m.edsoo.ru/ff0af738
19 Pemenue 3agay mo teme «Cuia bu6mmoreka [IOK
TPEHMSD) https://m.edsoo.ru/ff0afa26
20| "Onporeranme roxppmerra Buborera LIOK
ben " I https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIBKCHHUS
g | oo e S B LOK
" yopyr ’ https://m.edsoo.ru/ff0afb8e
TPEHHUS
22 roremm Vexopenne nobommore BuGmorera I1OK
' p a https://m.edsoo.ru/ff0af044
MaCHUS
Ypok-koHpepenuus "JBukeHue Ten
23 BOKPYT TPaBUTAIIIOHHOTO IIEHTpa
(Conneynas cucrema). ["amaktuxu"
Pemenue 3agau no teme "Cuna Bubmorexa LIOK
24 TSYKECTU U 3aKOH BCEMUPHOTO

TATOTEHUS"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

IIepBas kocMu4ecKasi CKOPOCTb.

bubmuoreka [JOK

25 HeBecoMoCTh 1 nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuasbHON TOUKHU.

26 AGcomoTHO TBEpPOE TEIO. bubnuorexa [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOM OChIO BPALLICHUS

27 MowmeHnT cunbl. LlenTp Tsxectn

28 Pemenne 3amau mo reme "MomeHT bu6mmoreka [IOK
cuibl. Lentp tsokectn" https://m.edsoo.ru/ff0b02b4
IToaroToBka K KOHTPOJBHOM T

29 n(;) ?e;eo"l\/?exaH(;/mei(;ge J(I)BI/II:I?SI;)I/IZ. bubmmorexa LIOK

N " https://m.edsoo.ru/ff0b0408
B3anmopenictue Ten
o | ammomnes o o e B LOK
N " ’ https://m.edsoo.ru/ffOb06ec
B3anmopericteue Ten
Nmnynec Tena. UMmnynbse cuibl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubmuorexa [JOK
Yupyroe u HEypyroe https://m.edsoo.ru/ff0b07fa
B3aMOJEICTBUE

30 Pemrenue 3amay nmo reme "3akoH bu6mmoreka [JOK
COXpaHECHHS UMITyJIbCca" https://m.edsoo.ru/ff0b096¢c

33 Ypoxk-koHpepennus "PeakTuBHOE
JIB)KEHUE B IPUPOJIE U TEXHUKE"

34 Mexanudeckasi paboTa U MOIITHOCTb ﬁ'[lj[ISJsI:I;I/(r);lejascI)l()?’Ilf/ffObOaS 4

35 PaGota cuibl TSDKECTH, CHIIBI bubnuoreka [JOK
YIPYTOCTH M CHJIbI TPCHHUS https://m.edsoo.ru/ff0b0db8
JIaGoparopHas paboTa

36 «Ormpenenenue padOThl CUITbI TPEHUS
MIpY PaBHOMEPHOM JIBUKEHUHU Teja
110 TOPU30HTAIBHOU MOBEPXHOCTH

37 CBsI3b 3HEprUM U pabOTHI.



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

[ToTeHnManpHast SHEPIUsl

38 Kunernueckas sneprus. Teopema o bubmuorexa [IOK
KHHETUYECKOM YHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHKE
40 JlaboparopHas padota «/3yuenune bubmmoreka [{OK
3aKOHA COXPAHEHUS SHEPTHUI» https://m.edsoo.ru/ff0b12fe
a1 KonebarenpHoe ABMIKEHHE U €TO bubmmoreka [{OK
XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
T ne K HUS.
42 ]éilgxyilk}zle?mileog;?;wnﬂ bubmaorexa LIOK
' https://m.edsoo.ru/ff0b20f0
Pesonanc
43 MareMaTryecKkuii U NpyKUHHBIN
MasITHUKH
w | Smrecrerme Ganeor: oo 10K
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACChI TPy3a
45 [IpeBpatienue sHepruu npu
MEXaHUYECKUX KOJICOaHMIX
46 fgi(;;:iiii I‘)IZ((SJ(;I)?H)I U TIepuoJia bubmorexa [IOK
N https://m.edsoo.ru/ffOblaec
KOJIeOaHUH TTPYKUHHOTO MasTHUKA
JlabopaTtopHnas paborta «IIpoBepka
47 HE3aBHCHUMOCTH IIepHOJIa KOJeOaHU i bu6mmoreka [JOK
rpy3a, MOABEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»
18| woxameconm nom. Tiposommic Bufimmorerca LIOK
’ https://m.edsoo.ru/ff0b21fe
TIOIEPEYHbBIE BOJIHBI
VYpoxk-koHpepeHuus "MexaHMueCKHe
49 BOJIHBI B TBEPJIOM TEIIE.

CelicMUYeCKHE BOJHEI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

3ByK. Pacnipoctpanenue u
OTpa’keHHE 3ByKa

51

Ypok-uccienosanue "Habmonenne
3aBHCHMOCTH BBICOTBI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC

53

VYpoxk-koudepenius "YabTpa3sByK U
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexanuveckue KojaeOaHusi ¥ BOJIHBI"

bubmmoreka [{OK
https://m.edsoo.ru/ff0b25f0

55

KonTponbnas paborta o teme
"3aKOHBI COXpaHEHUS.
MexaHnuyeckue Kosue0aHusi ¥ BOJHBI"

56

DIJIEKTPOMArHuTHOE MOJIE.
DNeKTPOMarHUTHbIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH

58

Ypoxk-koudepennus "llkana
ANIEKTPOMATrHUTHBIX BOJIH.
Hcnonp30BaHue 37IEKTPOMArHUTHBIX
BOJIH JJIS1 COTOBOM cBsA3H"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenoanue "N3yuenue
CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH C
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2c6¢

60

Pemenue 3amau Ha OIIPCACIICHUC
HaCTOThI U JJINHBI
BHeKTpOMaFHHTHOﬁ BOJIHBI

61

DNeKTpOMarHuTHas MpuUpoja CBETA.
Ckopocts cBeTa. BonHOBBIE
CBOMCTBA CBETa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0

62

Hcroynuku ceera. [IpsMonanHeitHoe

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

pacnpocTpaHeHHe CBeTa. 3aTMEHUS
Connua u Jlynst

https://m.edsoo.ru/ff0b3658

3aKOH OTpaXKE€HUs CBETA. 3epKaja.

63 Pemenue 3a1a4 Ha MpUMEHEHHE bubmorexa [TOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomnenue cBera. 3akoH bubnuorexa [JOK
MPEJIOMIICHHUS CBETA https://m.edsoo.ru/ff0b3aea
[TosiHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcnonp30BaHUE MOJTHOTO bubnuorexa [JOK
BHYTPEHHET'O OTPaXKCHHUSI B https://m.edsoo.ru/ff0b3c5c
OTITHYECKUX CBETOBOJIAX
JlabopaTtopnas pabota
"HccnenoBanue 3aBUCUMOCTH yTJia
66 MIPEJIOMIICHHUSI CBETOBOTO JIyda OT
yIJIa [aJIeHUs] Ha TPaHMIE "BO3AyX-
crekao""
Ypoxk-koHpepeHIus
"Hcnonp30BaHue NOJIHOTO
67 BHYTPEHHETO OTPAKCHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
bu6mmoreka [JOK
68 JInnzel. OnTuyeckast cuja JIMH3bI https://m.eds0o.ru/ffob3f2c
69 [TocTpoenne n3o00pakeHU B TUH3AX bubmotexa [IOK
https://m.edsoo.ru/ff0b444a
JlaGopaTopHas pabota
70 "Onpenenenue GHOKyCcHOTO bubnnoreka [JOK
PacCTOSIHHSI U ONTHYECKOM CHIIBI https://m.edsoo.ru/ff0b4206
coOuparorie JUH3bI"
el Ypok-koHpepennus "OnTudeckue bubnuoreka [JOK
JIMH30BbIe TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak onTuyeckas cucrema. bu6mmoreka [JOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

3penue https://m.edsoo.ru/ff0b4684
73 Ypok-konpepenmus "leexTs
3penusi. Kak coxpanuts 3penue"
Paznioxxenne 6eroro cBeTa B CIIEKT.
74 Omnbrtel HetoToHa. Crioxkenue bubnuorexa [JOK
CIIEKTPaJIbHBIX [[BETOB. Jlucrepcust https://m.edsoo.ru/ff0c0f4c
CBeTa
JlabopaTtopnast padota "OMBITHI 11O
KEHU rO CBETa B CIEKT
76| socnpuamio wnera npeneron BuSmoreka LIOK
https://m.edsoo.ru/ff0cOe2a
IIpU UX HaOJIIOACHUN Yepes
1IBETOBbIE (pUIHTPHI"
Ypoxk-npaktukym "BosHOBBIE
76 CBOWCTBa CBETa: JUCIIEPCHS,
untepdepeHiysa u qudpaxmms’"”
77 OmneiTer Pesepdopna u mianetapHast bubnuorexa [JOK
MOJIEJIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma
bopa
79| atowow. Keawmm, Mumeoare ufimorera LIOK
https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 VYpoxk-npaktukym "Habmonenune bubnuoreka [JOK
CIIEKTPOB MCIYCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangmoakTuBHOCTE U €€ BUIIBI Brbmorexa LJOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOro sipa. bubnnoreka [JOK
HyknonHas Mojenn https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE PEBpALCHUS. bubnuoreka [IOK
H3oTomsI https://m.edsoo.ru/ff0clal4
84 Pemenue 3ama4d no teme: bu6mmoreka [JOK

"PannoaktuBHBIE NpeBpalieHus"

https://m.edsoo.ru/ff0clb4a
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https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
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85

[Iepuon noaypacnana

VYpoxk-koHpepeHuus

86 "PagnoakTHBHBIC U3ITYyICHHS B bubmaorexa LIOK
. https://m.edsoo.ru/ff0c2126
MIPUPOJIe, MEAUIIMHE, TEXHUKE
SAnepHbie peakuu. 3aKOHBI
87 C(;HXII))aHeHﬁﬂ 3aI}I)$IIIOBOI‘O u bubmorexa [TOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEN

88 DHeprus CBSI3u aTOMHBIX SIZEP. bubnuoreka [JOK
CBs13b MacChl ¥ SHEPTrUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amgau mo reme "Anepueie
peakuun"

90 Peakuuu cuHTe3a u neneHus saep. bu6moreka [IOK
Wcrounuku sHepruu CoHIa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
Ypok-koupepenuus "Anepnas

91 sHepreTuka. JlencTBus }

PaaMOaKTUBHBIX U3TyYEHHUH Ha
JKUBBIE OpPraHu3Mbl"
[ToaroroBka K KOHTPOJILHOM paboTe

92 1o TeMe "DJIEKTPOMArHUTHOE MOJIE. bubmuorexa [JOK
DJIeKTPOMAarHUTHBIE BOJIHBIL. https://m.edsoo.ru/ff0c223e
KBanToBsbIe siBieHUS"

KounTponbnas pabora o teme

93 "DeKTpOMarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJHBIL.
KBanToBbI€ siBIeHUS"
[ToBTOpEHME, 0OOOIICHNE.

94 Ha60p£TOpH;>Ie paégTH o Kypcy bubmorexa LIOK
i . N https://m.edsoo.ru/ff0c245a

BsaumoneiicTBue Ten
IToBTOpEHU HUe. PemieHu
95 pa(::qe(;li{ilx (13:1, I?E?‘?SCI”J[IBCCHISHXZEJ.;@.‘{ ) Eubmiorexa OK
N " https://m.edsoo.ru/ff0c2572
1o Teme "TernnoBbie Mponeccol
96 [ToBTOpenue, 0606menue. Pemenue bu6mmoreka [JOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
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pacyeTHBIX U KaYEeCTBEHHBIX 3a/1a4
o Teme "KII/] TernoBbix
neurateneit”, "KIT/]
AIEKTPOYCTAHOBOK"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0IICHNE.

97 'J'Ia60paTopHHe pa60"Tm 0 Kypcy 1 1 Eggg?/(;;ée%icﬂ)(.)rﬁ/ﬁOCZCSZ
CBeTOBBIC SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
98 TEKCTaMH 110 TeMe ""3aKOHBI 1 bubmmoreka [{OK
COXpaHEeHHs B MexaHuKe'", https://m.edsoo.ru/ff0c2d6a
"Konebanus u BOJHBI"
IToBTOpEHN Hue. Pabot
99 TG?(CTZE/IeI/I H(e)’TOe?v?e6 'I'Ié:eBeTZBB?f e 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Pabora ¢
100 Tekctamu 1o Teme "KBaHToBast u 1
snepHas puzuka"
101 Hrorosas koHTpoJbHAs paboTa 3a 1 bubmuorexa [JOK
Kypc 9 Knacca https://m.edsoo.ru/ff0c2b30
102 AHaJIu3 UTOrOBOM KOHTPOJBHOM 1 bubnuoreka [JOK
paboTHI https://m.edsoo.ru/ff0c2e82
OBIIEE KOJIMYECTBO YACOB I1O0 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2e82

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA

» ®usuka, 8 xinacc/ [leppiukua A.B., O0mecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

» ®usuka, 9 kmace/ [epeimkun A.B., I'ytauk E.M., O0mecTBo ¢ orpaHiueHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; Axkuronepnoe obmiectBo «M3aarensctBo «IIpocBemnienue»
®dwusuka, 7 kiacc/[lepeimkua A.B., O01IecTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO

"I[PO@A"

METOJANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. Mapoii, A. E. ®usuka. 7 ki1. : qunakrudeckue matepuaisl / A. E. Mapown, E. A. Mapos.
M.: dpoda, 2015.

2. Mapos, A. E. ®usuka. CoopHHK BOIIpocoB U 3a1a4. 7-9 kinaccel / A. E. Mapow, E. A.
Maposn, C. B. Ilo3oiickuii. - M.: JIpoda, 2014.

3. XannanoB, H. K. ®wm3uka. 7 ki. : tectol / H. K. Xannanos, T. A. Xanna"osa. - M. :
Hpoda, 2014.

4. XannaHoBa, T. A. @u3suka. 7 KII. : pabouast Terpaap k yueOHuKy A. B. [leppimkuna / T.
A. XannanoBa, H. K. Xannanos. - M. : JIpoda, 2015.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bubmmoreka LIOK https://m.edsoo.ru/7f416194



