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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha ypPOBHE OCHOBHOrO o00miero oOpa3oBaHHs COCTaBJieHA Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMI K pe3yabTaTaM OCBOSHHS Ha 0a30BOM YpPOBHE OCHOBHOM 00pa30BaTEeNbHOM
nporpammel, npeactaBieHHbIXx B @T'OC 00O, a Taxke ¢ yuétoMm (enepanbHOil paboueil mporpaMMel
BocniuTanus v Konuenmuu npernoaBanus yaeoHoro npeamera «Dusnkay.

Copepxanue mTporpaMMbl 1O (HU3UKE HANpaBIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYarOIIUXCsS M OpraHU3alHMi0 HM3y4eHHs (QHU3UKH Ha JAEATEIbHOCTHOW OCHOBe. B
nporpaMme No (hU3MKE YYUTBHIBAIOTCS BO3MOXKHOCTH Y4E€OHOTO TpeAMeTa B peaju3aluy TpeOOBaHHMA
®I'OC OOO x mIaHHpPyEeMBIM JMYHOCTHBIM W METAlpeJAMETHBIM pe3yibTaTaM OOy4eHHs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOIO OOIIETo
o0OpazoBaHwUsl.

[Iporpamma 1o ¢u3uke ycTaHaBIWBAET paclpenesieHne yuyeOHOro mMaTepHalia Mo rojiaM OOy4YeHHs
(mo xyaccam), mpeajiaraeT IPUMEPHYIO MOCIEI0BATEIbHOCTh U3yYEHUSI TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COAEPKaHMSI U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUaromuxcs.

[Iporpamma mo ¢usuke pazpaboTaHa C LEIbI0 OKa3aHHUS METOJWYECKON IMOMOIIM YYUTENI0 B
co3aHuu paboydel mporpaMMebl 1o y4eOHOMY MTPEeIMETY.

®u3nka ABIAETCA CUCTEMOOOpA3yIOIIMM Il €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB,
MIOCKOJIbKY (HU3WYECKHE 3aKOHBI JIEKaT B OCHOBE IMPOILIECCOB M SBJICHUH, H3y4aeMbIX XHUMHEH,
Ouosorueil, actpoHomueil u puznueckoit reorpadueli, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY
MUpa, MpeAoCcTaBiIseT HauboJee sicHble 00pa3libl MPUMEHEHUS] HAyYHOIO METOJa MO3HAHUs, TO €CTh
crioco0a MoJy4eHHsl JOCTOBEPHBIX 3HAHUHI O MHpe.

OnHa W3 TJIaBHBIX 3a7a4 (PU3NUECKOro oOpa3oBaHMs B CTPYKType oOImiero oOpa3oBaHHsl COCTOUT B
(opMUPOBaHUU €CTECTBEHHO-HAYYHON T'PaMOTHOCTH U MHTEpeca K HayKe y 00y4aroLuXxcsl.

N3yuenue gpu3nku Ha 6a30BOM ypOBHE NPENINOIAracT OBIaJeHUE CIeTyIOIMMH KOMIETEHTHOCTMH,
XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

®  HAay4HO OOBACHATH SIBJICHMUS,

®  OlIEHUBAaTh U IOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHHUS;

®  UHTEPNPETHPOBATH JaHHBIE U UCIOJIb30BATh HAYUHBIE JJOKA3aTEIbCTBA /ISl 10JIy4YEHHs BBIBOJIOB.

Ienn m3yueHus (U3MKM Ha YpOBHE OCHOBHOIO 001Iero obpa3oBaHus ompeneneHsl B Konuenmuu
npenojaBaHus ydeOHoro mnpeamera «@Pusuka» B 00pa3oBaTeNbHBIX oOpraHusanusax Poccuiickoit
denepanuy, peaau3yroIlIuX OCHOBHbIE 0011€00pa3oBaTebHbIe IPOTPaMMBbl, YTBEPKAEHHON peleHneM
Komnerun Munucrepersa npocsenienus: Poccuiickoit @eneparuu (mporokos ot 3 aexadps 2019 r. Ne
[1K-4BH).

Heaun n3yyeHus GpU3NKH:

e qnpuoOpereHHe HHTEpeca M CTpeMJICHHs OOy4aloIMXcsd K HAaydHOMY M3YYEHHIO IPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

®  pa3BHUTHE MPEACTABIECHUI O HAYYHOM METOJIe MMO3HAHUS U (POPMUPOBAHHE HCCIIEI0BATEIBCKOTO
OTHOIIEHMSI K OKPYXKAIOIIHUM SIBJICHUSM;

e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa M3YyueHHs] OCHOB CTPOEHUSI MaTepUU
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMuUpOBaHHE MPEACTABICHUN O PONM (U3UKU JUIS PA3BUTUS JIPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHI];

®  pa3BHUTHE MPEJICTABICHUNA O BO3MOXKHBIX cepax Oyaymiei nmpodeccuoHaIbHOU NesATeTbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIEeMY 00YUYEeHHUIO B 3TOM HAIIPaBIICHUH.



JlocTIbKeHHe 3TUX LeNed IporpaMMbl 1Mo (HU3UKE Ha YPOBHE OCHOBHOTO OOLIEr0 0O0pa3oBaHHS
o0ecrieynBaeTcsl peIICHUEM CIIeIyIONINX 3a1a4:

e mpuoOpeTeHHEe 3HAHWUH O ITUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAHUYECKHX, TEILJIOBBIX,
ANIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e pUOOpEeTeHHWE YMEHUH OINUCHIBATh W OOBICHATH (DU3MYECKHE SBICHHUS C HCIOJb30BaHHUEM
MOJIYYCHHBIX 3HAHU;

® OCBOCHHME METOJOB PEIIECHUS NPOCTEHIINX pacdy€THBIX 3a/ad C MCIOJIb30BAaHUEM (U3NYECKUX
MO/IEJIeH, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 337124,

® pa3BUTHE YMEHUU HAOIIONATh TPHUPOJHBIC SIBICHUS W BBIMIOJHATH OIBITHI, JaOOpaTOPHBIE
pabOThI U FIKCIIEPUMEHTAIBHBIC UCCIICIOBAHMSI C UCTIONB30BAHUEM U3MEPHUTEIBHBIX IPHOOPOB;

®  OCBOCHHE MPUEMOB padOTHI ¢ MHPOpMaIHEH (PU3NIECKOTO COACPIKAHUS, BKITIOUask HHPOPMAIIUIO
O COBPEMEHHBIX JIOCTHKEHUAX (PU3UKH, aHATN3 U KPUTHIECKOE OlICHUBaHUE WH(OPMAITUH;

® 3HAKOMCTBO cO cdepamMu TNPOPECCHOHAIBHONW MACSITEIBHOCTH, CBSI3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSMU, OCHOBAHHBIMH Ha JOCTHKEHUSAX (U3HUUECKON HAYKH.

Nzyuenune npeamera «dusznkay B yacTu (GOPMUPOBAHUS y 00YUAIOIIUXCS HAYYHOTO MUPOBO33PEHUS,
OCBOEHHMSI OOIlEHAayyHbIX METOAOB (HaONIo/eHue, HW3MEpEHHe, OSKCIEPUMEHT, MOJEIHPOBAHUE)
MPOXOJUT C NPUMEHEHHEM aHaJoroBOoro M LU(GPOBOro 000pYAOBaHUA JETCKOr0 TeXHOoTapKa
«KBantopuym». JlabopatopHble U mpakTUyecKue paboThl MPOBOJATCSA B (hr3nueckoi abopaTopui,
BKJTFOYAIOIIEH B ce0s ciemyromiee 000py10BaHUE:

BbecnipoBoHOM MyIbTUAATYUK MO PU3UKE C 6-10 BCTPOCHHBIMU JTaTYUKAMMU:
-IludpoBoil naTunk TemMnepaTypsl ¢ AUara3oHOM U3MepeHus He yxe yeM oT -20 1o 120C
-I{udporoit maTunk aOCOMIOTHOTO AABJICHHS C TUANa30HOM M3MepeHus He yxke ueM oT 0 mo 500 klla
-JlaTYMK MarHMTHOTO MOJIS ¢ TUAMa30HOM U3MEpeHus He yxe 4eM oT -80 1o 80 mTn
- HaNpsDKEHUS C Mana3oHaMu U3MEPEHUsS HE yKe 4eM oT -2 1o +2B ; ot -5 1o +5B; oT -10 no +10B; ot
-15 no +15B
-JlaTunk Toka He yxke ueM oT -1 1o +1A
-JlaTunk akceaepoMeTp ¢ oKa3aTeasaMu HE MeHee ueM: £2 g; +4 g; +8 g
- YCTpOIICTBa: B COBOKYIHOCTH C IIU(PpoBOii 1abopaTopueil.

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO O0IIEro oOpa30BaHMsS OTBOJIUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B Heen0), B 8 kiacce — 68 yacoB (2 yaca B Henemwo), B 9
knacce — 102 gaca (3 gaca B HeeIno).

[Ipennaraempiii B mporpamme Mo (Qu3uke mNepedeHb TabopaTopHBIX pPabOT W OMBITOB HOCUT
pEeKOMEHAAaTeNbHBIA XapaKTep, YUUTeIb JeJaeT BIOOp MpOoBeIeHUs 1a00paTOpHBIX PabOT U OMBITOB C
y4€TOM HHIUBUAYAIBHBIX OCOOCHHOCTEH OOYyJarolIuXcs, CIHUCKAa OJKCIEPUMEHTANbHBIX 3aJaHUil,
npeiaraéMbiX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (hU3UKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPY’KAIOIEro MUpa.

®uszuka — Hayka o npupoge. SBieHus npuponsl. Dusmyeckue SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuuHBL. M3Mepenne  Qusmyeckmx BenmuumH. Dusmveckue  MmpHOOPHI.
[TorpemHoCTh M3MEpEHNNA. MeXayHapOIHAsI CUCTEMA €IMHMULI.

Kak ¢usuka m npyrue ectecTBEeHHBIE HayKd H3ydaroT mpupoay. EcTecTBeHHO-HaydHBIH METO
MO3HaHUs: HAOIIOJEHNEe, TOCTAaHOBKA HAyYHOTO BOIPOCA, BBIJIBMKEHUE TUIIOTE3, SKCIEPUMEHT 10
MPOBEPKE THUIMOTE3, OOBsICHEeHHWE HabmomaeMoro siBiaeHus. OnucaHue (U3UYECKUX SIBJICHUN C
ITOMOIIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. Mexanuyeckue, TEIIOBBIE, IEKTPUYECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usnueckue MNpuOOPHl W TMpoleaypa NPSMBIX HM3MEPEHUN aHaJIOroBbIM U LHU(POBBIM
prudopoMm.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHbI JeJIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTosHUI.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Omnpenenenne pasMepoB MabIX TEI.

vk wnpeE

N3mepenue TemnepaTypbl IpH MOMOIIM KUIKOCTHOTO TEPMOMETPA U AATYMKA TEMIIEPaTyphl.

6. IIpoBeneHue ucciaenoBaHus MO MPOBEPKE THIIOTE3bI: JATBHOCTh MOJETA MIApUKA, ITYILIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIBIIIE BBICOTA MTyCKa.

Pasznen 2. IlepBoHayaibHble CBEJEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYNBI, WX pa3Mmepbl. OMbITHL, TOKa3bIBAIOLINE AMCKPETHOE
CTpOEHHE BEIEeCTRA.

JIBukeHue yactull BemiecTBa. CBsi3b CKOPOCTU JBUXKEHUS YaCTHI ¢ TeMIeparypoil. bpoyHoBckoe
nBuxkenue, quddysus. BzaumoaelicTBre 4acTull BelIecTBa: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTAITMUECKUX )
Ted. B3auMocBsS3p MeXIy CBOWCTBaMU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSIHMSIX U HX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHrneM. OcoOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmtonenue 6pOyHOBCKOTO JBIKEHUSI.

2. Habmonenue nuddysum.

3. HaGmronenue sBieHHH, OOBACHSIIONIMXCS NPUTSHKEHHUEM WU OTTAIKUBAHHEM YaCTHUIL
BEIIECTBA.

Jlabopamopuwvie pabomot u onvimol.

1. Ormuenka aguaMeTpa aToMa METOJIOM PsIOB (C UCToNb30BaHuEM (oTorpaduii).

2. OmnpITHl IO HAOMIOJIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITBl IO 0OHAPYKEHHIO NEHCTBHUS CUIJI MOJIEKYIISIPHOTO IPUTSKEHUSI.

Pa3nen 3. /IBu:xeHue U B3auMoJieilicTBHE TeJl.

Mexanndyeckoe IBUKEeHHE. PaBHOMEpHOE W HepaBHOMepHoe nBmxkeHHe. Ckopocth. Cpemsis
CKOPOCTh TPH HEPABHOMEPHOM JABWKEHUU. Pacuér myTH ¥ BpeMeHU ABMKEHUS.



SIBnenue uHepuMM. 3aKOH MHEpUUU. B3anMopelcTBUE Ten Kak NPUYMHA U3MEHEHUS CKOPOCTH
NBUOKEHMST Tel. Macca kak mepa uHepTHOocTH Tena. [lnotHocth BemiectBa. CBsI3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €JMHUIE 00BEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3zaumojencTBusa Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBI C IOMOIIBIO AUHAMOMETpA. SIBJIEHNE TATOTEHUs U cwia TsbkecTH. Cuia TSHKeCTH Ha APYrux
mwaHerax. Bec Tema. HeBecomocTh. CroxeHue Cuil, HanpaBlI€HHBIX 10 OJHOM HPSIMOM.
PaBnopeiictByronas cui. Cuna TpeHus. TpeHHe CKOJIbKEHHUS U TPEHHUE MOKos. TpeHue B MpUpoe U
TEXHHUKE.

Jemoncmpayuu.

Habmroenne MexaHu4ecKoro JIBUKEHUS TeJa.

N3mepenune ckopocTr NpsSMOJIMHENHOTO IBUKECHHS.
Habmronenue siBjaeHUs] HHEPIUHU.

Habntonenne n3MeHeHus: CKOpOCTH NP B3aUMOAECHCTBUH Tell.
CpaBHeHHE Macc M0 B3aUMOJECHCTBUIO TEIL.

o vk wnNeE

CrnoxeHue CuI, HalpaBJIEHHBIX M0 OJTHOM MIPSIMOM.

Jlabopamopnwie pabomel u onvimel.

1. OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBIKCHHS (IIapuka B OJKHUJIKOCTH, MOJCIH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK Jlajee).

2. OrmpeneneHue CpeaHE CKOPOCTH CKOJIbBKEHUS Opycka WM IIapuKa 10 HAaKJIOHHON
MJIOCKOCTH.

3. Omnpenenenne MIOTHOCTH TBEPIOTO TENA.

4. OnpITel, AEMOHCTPUPYIONINE 3aBUCUMOCTb pacTshDKeHus (nedopmaruu) TPYKHUHBI OT
MPUIIOKEHHOW CHIIBI.

5. OnbITbl, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTh CHJIbI TPEHHS CKOJBKEHHS OT Beca Tella U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

JaBnenne. CrocoObl yMEHBIICHUS W YBEIMYCHHs maBicHUs. [laBmeHue rasza. 3aBHCHMOCTH
JaBJICHUA Ta3a OT 00béMa, Temneparypsl. Ilepenada maBneHust TBEPABIMHU TEIaMU, KUIKOCTSIMH U
razamu. 3akoH Ilackans. [IHeBMaTMyeckue MalIMHBL. 3aBUCUMOCTb JABJICHUS JKUIKOCTH OT
riyounsl. ['uapocratnyeckuii mapagokc. CooOuiaromuecs cocyabl. [ uapaBnuiyeckre MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe AaBieHue. [IpudyuHbl CylecTBOBaHMS BO3AYIIHONW 000JI0UYKU
3emmu. OneiT Toppuuennmu. M3mepenue armochepHOTro AaBiieHHS. 3aBUCUMOCTh aTMOC(EpPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! amnst uaMepeHust arMoc(hepHOTO AaBIICHUS.

JleiicTBHE XKUAKOCTH M ra3a Ha MOTPYXKEHHOE B HUX TeJo. BeITankuBaromas (apxuMenoBa) cuia.
3akon Apxumena. [InaBanue Ten. Bo3ayxormniaBanue.

Hemoncmpauuu.

1. 3aBHCHMOCTbH JIaBJICHHUS raza OT TEMIIEPATYpBHI.

2. Ilepenaua naBiieHUS KUJIKOCTBIO U Ta30M.

3. CooOmraromuecs: CoCy/Ibl.

4. I'mapaBiIMuYecKUi mpecc.

5. IlposiBnenue aeicTBHst aTMOC(HEPHOTO AaBICHUSI.

6. 3aBHCHUMOCTH BBITAIKMBAIOIIEH CHJIBI OT 00BEMa HOFPY)KéHHOﬁ JacTu TCJIa M IIJTOTHOCTHU
KUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIECH CHUJIbI BECY BBITECHEHHO! KUIKOCTH.

8. VYcnoBue miaaBaHus Tejl: IJIaBaHUE WM IMOTrpy’KCHUC TCJI B 3aBUCUMOCTH OT COOTHOLICHUSA
IUIOTHOCTEH Tella ¥ KUIAKOCTH.



Jlabopamopusvie pabomot u onvimul.

1. HccrnenoBaHue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMA MOTPYKEHHOUW B JKUIAKOCTh YaCTH
Tena.

2. OrnpeneneHye BHITAIKUBAOLIEH CUIIbL, AEUCTBYIOLIEH HA TENO, IOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOLIECH CHUJIbI, IEUCTBYIOUIEH HA TEJO B JKUIKOCTH, OT
MAacChl TeJa.

4. OmnbIThl, JEMOHCTPUPYIOILIME 3aBUCUMOCTb BBITAJIKMBAIOIIEH CUJIbI, IEHCTBYIOLIEH Ha TEJIO B
KHUAKOCTH, 0T 00BbEMA NOTPYKEHHOM B KUIAKOCTh YACTU TEJIA U OT IJIOTHOCTHU KUJIKOCTH.

5. KoHcTpyumpoBaHue apeomerpa WIM KOHCTPYMPOBAaHME JIOJKM M  OIpeAeleHue e
rpy30I0AbEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHeEprus.

Mexannyeckasi pabota. MOLTHOCTb.

[IpocTbie MeXaHU3MBbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCThb. [IpaBHiO paBHOBEcHs pblyara.
[Ipumenenne npaBuiia paBHOBECHS pblyara K 0yoky. «3osioToe npaBuiio» mexanuku. KIIJ{ mpocTbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas 3Heprus. Kunernueckas U noreHuuanbHas sHeprus. [IpeBpamienue ogHoro Buaa
MEXaHUYECKON PHEPTUH B IPYroil. 3aKOH COXPAHEHHUsI SHEPIUU B MEXAHMKE.

Hemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXaHNU3MOB.

Jlabopamopnwie padbomul u onvimel.

1. Onmnpenenenue pabOThl CHIIBI TPEHUS MIPU PABHOMEPHOM JABHMKEHUU TeJia 10 TOPU30HTAIBHON
MTOBEPXHOCTH.

2. MHccnenoBanue yclioBUM paBHOBECHS pblyara.

3. MUNsmepenune KIIJI HakTOHHOM MJIOCKOCTH.

4. H3ydyeHue 3aKOHA COXPAHECHHS] MEXaHUUYECKOW SHEPIHUH.

8 KVIACC

Pa3znen 6. TensioBblie IBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUM CTpOeHUs BemniectBa. Macca u
pasMepbl  aToMOB W MoJeKyid.  OmbIThl, MOATBEPKAAIOIIME  OCHOBHBIC  IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM TEOPHH.

Mogenu TBEPAOro, XKUIKOTO W Ta3000pa3HOTO COCTOSHHMM BelmlecTBa. Kpucrammudyeckue u
amopdubie Tena. OObSICHEHUE CBOKMCTB Ta30B, JKUJIKOCTEH M TBEPIBIX TEJI HA OCHOBE IOJIOKCHUI
MOJIEKYJIIPHO--KUHETHUUECKOW Teopud. C(CMauumBaHMe MW KanWUISIpHbIE sBIeHUs. TeruoBoe
pacIIUpEeHUE U CKATUE.

Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBWKEHHUS YaCTULl. BHyTpeHHss
sHeprusi. CnocoObl U3MEHEHUsI BHYTPEHHEH SHEpruu: TeIionepeaaya u coBepiieHue padboTsl. Buibl
TEIIONEPeIauu: TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUEHHUE.

KonundecTBo TemnoTel. Y ienbHas TeMI0EMKOCTh BellecTBa. TermiooO0MeH U TEIIOBOE paBHOBECHE.
VYpaBHeHnue TemnoBoro 6ananca. [lnaBnenue u oTBepaeBaHe KPUCTAJUTMUECKUX BEIIECTB. Y IeIbHAs
terwioTa miasnenus. [lapooOpazoBanue u koHaeHcanus. Mcnapenne. Kunenue. YaensHas Teriora
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATyphbl KUTIEHUS OT aTMOC(EPHOTO JaBICHHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIIMBA. Y IelbHas TEMJI0Ta CrOPaHUSL.



[Tpunuune! padotel TernoBbix asurarenei KIIJ[ TemnoBoro asuratens. TeruioBble ABUraTend H
3alMUTA OKPYKAIOIIEH Cpelbl.
3aKOH COXpaHEHMsI U NIPEBPALLEHUS SHEPTUN B TEIUIOBBIX IIPOLECCAX.
Hemoncmpayuu.
Habmonenne 6poyHOBCKOTO JIBIKEHUSI.
Hab6monenue muddysum.
Habmronenue sBiaeHu cMauyMBaHUS U KaIWJUISIPHBIX SIBJICHUM.
Habmroienue TemioBoro paciiupeHust Teil.
V3meneHne naBieHus ra3a npu n3MEeHEeHHH 00bEMa M HarpEeBAaHUH WITHA OXJIAXKICHHH.
[IpaBuna nu3mMepeHus TeMIepaTypsl.
Bunael Tenonepenayu.
OxnaxkJieHue Npu COBEPLICHUHN PaOOTHI.
Harpesanue npu coBepiieHMH padOThl BHEUTHUMH CUIIAMH.
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CpaBHeHHE TEMIOEMKOCTEN Pa3INYHbIX BELIECTB.
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. HaOnronenue xunenus.
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. HaGnrogenue mocTostHCTBA TEMIIEPATYPHI TIPH TUTABJICHHH.

13. Moaenu TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnwie pabomel u onvimel.

OMBITHI 10 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYIISIPHOTO MPUTSKCHHUS.

OMBITHI TTO BBIPANTABAHUIO KPHUCTANIOB TOBAPEHHOM COJIM WIIH caxapa.

OMBITHI 110 HAOJIOICHUIO TETUIOBOTO PACHIUPEHHS Ta30B, JKUJIKOCTEN U TBEPABIX TEIL.

HwnN e

Omnpenenenue naBieHUs BO3AyXa B OJIJIOHE IITPHUIIA.

5. OnsITHl, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIABJICHUSI BO3AyXa OT €ro o0béMa M HarpeBaHUs
TN OXJIaKICHHS.

6. IlpoBepka THUIIOTE3bl JIMHEWHOW 3aBUCUMOCTH  JUIMHBI  CTOJIOMKA JKHJKOCTH B
TEPMOMETPUIECKOU TPYOKE OT TeMITEpaTypHI.

7. HaGmroneHne u3MeHEHHsI BHYTPEHHEH SHEPTUU Teja B Pe3yNIbTaTe TEIIoNepeiadyd U paboThI
BHEIITHUX CHIL.

8. HccnenoBanue sSBJIEHUS TEIJIOOOMEHA ITPU CMEIIMBAHUH XOJIOTHOM M TOPSIYCH BOIBI.

9. OrmpeneneHrne KOJWYECTBA TEIUIOTHI, MOJYYECHHOTO BOJOW IMPHU TEIUIOOOMEHE C HAarpeThIM
METAJUIMYECKUM ITUIUHIPOM.

10. Omnpenenenue yaeabHOU TEIUIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mpoiecca ucnapeHus.

12. OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTU BO3/1yXa.

13. Omnpenenenue yaenbHOM TEIIOTHI IUIABIECHUS JIbJA.

Paznea 7. DiiekTpuyecKkue ¥ MATHUTHBIE SIBJICHUS.

DnekTpuzaius Teil. J[Ba posa 3JeKTpru4ecKuX 3apsa1oB. BzauMoaelicTBue 3apsiKEeHHbIX TeI. 3aKOH
Kynona (3aBUCUMOCTH CHIIbI B3aUMOICHCTBUS 3apsyKEHHBIX Tell OT BEJIMYMHBI 3aPSI0B M PACCTOSIHUS
MEXIy TellaMu).

Onektpuueckoe mnoJie. Hanpsk€HHOCTh 3nekTpuyeckoro mnoiid. IlpuHnmn cynepnosuuuu
ANEKTPUYECKHUX MOoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTApHbIA 3JeKTpudeckuid 3apsia. CTpoeHue aroma.
[IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DNEeKTPUYECKUN TOK. YCIIOBHS CYIIECTBOBAHMS AIIEKTPUUECKOTO TOKA. VICTOUHMKHU MOCTOSTHHOTO
ToKa. JIeHCTBUS 2NMEKTPHUUECKOTO TOKa (TETIOBOE, XUMUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B
JKHJIKOCTSIX M rasax.



Onextpuueckas nenb. Cuna Toka. DieKkTpuueckoe HanpsbkeHue. CoNpoTHUBIIEHHE IPOBOJHHUKA.
VnenbHoe comnpoTUBICHUE BemiecTBa. 3akoH Owma mna ywactka nenu. llocimenoBaTtenbHoe u
napajuieJIbHOE COCIMHEHUE MPOBOIHUKOB.

Pabota ¥ MOIIHOCTH ANEeKTpUYECKOro Toka. 3akoH JDxoyns—JleHma. DnekTpuyeckue LEnd MU
MOTPEOUTENN NEKTPUIECKON dHEeprun B ObITYy. KOpoTKOE 3aMbIKaHUeE.

[ToctrostHHbIE MarHuThl. B3anmoaeicTBrE MOCTOSIHHBIX MarHUTOB. MarHutHoe noJie. MarHuTHoe
nmoje 3emMyiM M €ro 3HauyeHwe g >ku3Hu Ha 3emie. OmbiT Opcrena. MarHutHoe moJie
3IEKTPUYECKOTO TOKA. [I[puMeHEeHne 3JIEKTPOMAarHuToB B TEXHHUKE. J[€MCTBHME MArHUTHOTO MOJIA Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJIBUTaTEIh MOCTOSTHHOTO TOKA. VCIoIp30BaHKe >JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX M HA TPAHCIIOPTE.

Omnbitel @apazes. SABiaeHue snekTpoMarHuTHOW MHAYKIUHU. [IpaBuno Jlenma. DnekTporeneparop.
CriocoOpbl MoTydeHUsT dIEKTPUUECKON SHEPTUH. DINEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX MCTOYHHKAX
SHEPTUH.

Jemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa pojia AIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.

YCTpoiCTBO U IEHCTBHE AIEKTPOCKOTIA.

DneKTpocTaTU4YeCKas HHIIYKIHS.

3aK0oH COXpaHEHUS IIMEKTPUICCKUX 3apsIIOB.

[IpoBOAHMKY W AUDITIEKTPUKH.

MoenupoBaHU€e CUIIOBBIX JJUHHUM 3JIEKTPUUECKOTO TOJIS.

HcToyHnKH MOCTOSTHHOTO TOKA.

JlericTBUA SIIEKTPUYECKOTO TOKA.

DIJIEKTPUYECKUI TOK B )KUIKOCTH.

. T'a30BbIi1 pazps.

. I3mepeHue cuiibl TOKa aMIEpMETPOM.

. I3mepeHue 351eKTpuyecKoro HanpsKeHNs. BOJIbTMETPOM.

. PeocTaTt u Mara3uH conpoTHUBIICHUIA.

. B3auMopeiicTBre MOCTOSIHHBIX MAarHUTOB.

. MopenupoBaHrue HEBO3MOKHOCTH Pa3Ae/ICHUs IOJICOB MarHNTa.

. MopenupoBaHrue MarHUTHBIX IIOJIEW MOCTOSTHHBIX MAarHUTOB.

OnbIT DpcTena.

. MarnuTHo€ 1noJjie Toka. JeKTPOMarHur.

. JlelicTBME€ MarHUTHOTO TOJI HA TPOBOJIHUK C TOKOM.

DIEeKTpOABUTrATENb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBICHUS 31€KTPOMArHUTHOM MHIYKIIMH.

OnbiThl Dapajes.

3aBUCHUMOCTD HaIlpaBJIEHUS MHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.

25. DJEeKTpOTreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuwvie pabomot u onvimol.

1. OmnbIThl O HAOTIOACHUIO DTICKTPU3AINH T€Tl UHAYKIIUEH U PU CONMTPUKOCHOBEHUH.
HccnenoBanue AeCTBUSA AIEKTPUUECKOTO MOJIS HA MPOBOJAHUKHU U AUJIEKTPUKH.
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3. CoOopka u mpoBepka pabOThI NEKTPUUECKON LIS MOCTOSIHHOTO TOKa.
4. H3MmepeHue U peryarupoBaHUE CHIIbI TOKA.
5. H3mepeHue u peryinpoBaHUe HaIPSHKEHMUSL.



6. HccinenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYLIErO 4Yepe3 PEe3UCTOpP, OT CONPOTUBIICHUS
pe3UCTOpa U HAIPSKEHUS Ha PE3UCTOpE.

7. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONPOTUBIICHUS MTPOBOJAHMUKA OT
€ro JUIMHBI, IUIOIIAH [OIIEPEYHOT0 CEYCHHs U MaTepuaa.

8. IIpoBepka mpaBwiia CIIOKEHUS HANPSDKEHUW IPH IOCIEIOBAaTEIbHOM COEAVUHEHUHU [JIBYX
PE3UCTOPOB.

9. IIposepka mpaBuiia IS CUJIbI TOKA IIPU NApaAJUIEIIBHOM COEAMHEHUU PE3UCTOPOB.

10. Ompenenenue paboOTHI MIEKTPUIECKOTO TOKA, HIYIIETO YePe3 PEe3UCTOP.

11. OmnpeneneHne MOIIHOCTH JIEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, HAYLIETO YePEe3 JaMIIOUKY, OT HAIIPSKCHHS Ha HEW.

13. Omnpenenenue KII/] narpeBarens.

14. HWccnenoBaHue MarHUTHOTO B3aUMOJEHCTBUS MTOCTOSIHHBIX MarHUTOB.

15. M3ydyeHrne MarHUTHOT'O MOJISi IOCTOSTHHBIX MArHUTOB MPH UX 0ObETMHEHUH U pa3/IeJICHUN.

16. MccnenoBanue OEUCTBHS AJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThl, JAEMOHCTPUPYIOIINE 3aBUCHMOCTb CHJIbI B3aUMOJICHCTBUS KaTylIKU C TOKOM U
MAarHuTa OT CWJIbI TOKa W HAIPABJICHUs TOKA B KaTYIIKE.

18. M3yudeHune NEHCTBHS MAarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KoHncTtpyrpoBaHue 1 u3ydeHue paboThl IEKTPOIBUTATENS.

20. Uzmepenne KIIJl anexTpoaBUTraTeIbHON YCTAHOBKH.

21. OnpITBl MO MCCIENOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOW MHIYKIMM: HCCIEJOBaHUE
W3MEHEHN 3HA4YE€HMsI M HAIIPABJICHU S MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe naBwxeHue. MarepuanbHas Touka. Cucrema otTcuéra. OTHOCUTEIBLHOCTD
MEXaHMYECKOTO0  JBIKEHUsA. PaBHOMepHOe mpsiMOJMHEHOEe  ABWwKeHue. HepaBHoMepHoe
NpsAMONMHENHOE IBH>KeHHE. CpeiHsss U MTHOBEHHAsI CKOPOCTh Tejla MPU HEPABHOMEPHOM JIBHXKCHHH.

VYckopenue. PaBHOyckopeHHOE TmpsMoOMHEHHOe naBrkeHHe. CBoOoaHoe maaeHue. OTBITHI
lanunes.

PaBHOMepHOe ABmkeHHEe 1o okpyxHocTU. [lepron u yactora obpamienus. Jlunelinas u yrioas
ckopoctu. LleHTpocTpeMuTelIbHOE YCKOPEHNE.

ITepBriit 3akoH Herotona. Btopoii 3akon Hprorona. Tperuit 3akoH Herotona. Ilpunuumn
CYIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CuUJla TPEHUSI CKOJIBKEHMS, CHJIAa TPEHHUs IOKOS,
JIpYrue BUIbl TPEHUSL.

Cuna TsDKECTH U 3aKOH BCEMHPHOTO TSATOTEHHs. YCKOpeHHe cBOOOTHOro majeHus. J[BukeHue
maHeT Bokpyr Connua. IlepBas kocMuueckast ckopocTb. HeBecoMOCTh U mieperpy3ku.

PaBHOBecue matepuanbHOM TOUKH. AOCONOTHO TBEpHOe Teno. PaBHOBecue TBEPAOro Tena C
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuiibl. LleHTp TsokecTu.

Nmnynsc Ttena. W3meHenue wumnynbca. WMmynbc cuibl. 3aKOH COXpaHEHHUsT HMITYJIbCA.
PeakTuBHOE NBMXKEHUE.

Mexannyeckasi paboTa 1 MOITHOCTh. PaboTa cuil TsyKeCTH, yrpyroctu, TpeHus. CBsi3b SHEPTUu U
pabotel. [loTeHnmanbHas >HEpPrusi Teja, MOJHATOTO HAJA MOBEPXHOCTHIO 3emud. [loTeHnuanmpHas
SHEeprusi ckarod mpyxuHbel. Kunermueckass sHeprus. Teopema O KUHETHUUECKOW SHEPIrUU. 3aKOH
COXpPAaHEHUSI MEXAHUYECKOU SHEPTUH.



Jemoncmpayuu.

1. HaGmoneHne MexaHH4eCcKOTO IBUKCHUS Tella OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

2. CpaBHeHUE IyTel U TPACKTOPUN IBMKEHMSI OJTHOTO M TOTO K€ TEJla OTHOCUTEJIBHO pa3HbIX
TEJ OTCYETA.

3. MH3MepeHHe CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JBUKECHUS.

4. MHccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKECHMS.

5. HaOmroneHue ABM>KEHUS TeNa 10 OKPYKHOCTH.

6. HaOmronenne MexaHUYECKUX SIBJICHUM, MPOUCXOSAIINX B cUcTeMe oTcuéTa «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JBIKEHHH OTHOCHTEIIbHO KaOMHeTa (PU3UKH.

7. 3aBHUCHUMOCTb YCKOPEHUS TeJa OT MACChl TeJla U JEMCTBYIOUIEH Ha HETO CUIIBIL.

8. HabOmoneHue paBeHCTBA CUJI IPU B3aUMOJCHCTBUU TEI.

9. H3meHeHue Beca Tena NpHU yCKOPEHHOM JIBUKECHHUH.

10. Ilepenava umnyabca IIpU B3aUMOJAECUCTBUH TEIL.

11. IIpeoGpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUHU TEJl.

12. CoxpaHeHHue UMITyJIbca IPU HEYIPYTOM B3aUMOJEHCTBUM.

13. CoxpaHeHue UMIyJIbca MPU a0COJIIOTHO YIPYTOM B3aMMOJEHCTBUM.

14. HaGmroneHue peakTUBHOTO JBUKCHUSI.

15. CoxpaHeHHe MEXaHMYECKON SHEPTHH MPU CBOOOTHOM IaICHUHU.

16. CoxpaHeHnEe MEXaHUYECKON PHEPTUH IIPH IBMXKEHHUH TeJIa IO JEHCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa I pa3roHa W JAIbHEMIIEr0 paBHOMEPHOTO JBIKEHUS MIApHKa
WJIU TEJIEKKH.

2. OrmpeneneHue cpeHE CKOPOCTH CKOJIBKEHHs OpyCKa WU ABM)KEHMS IIapHKa M0 HAKIIOHHOU
IIJIOCKOCTH.

3. OmnpeneneHue yCKOPEHHUs Tella IPU PABHOYCKOPEHHOM JABM)KEHUU 10 HAKIIOHHOM TUIOCKOCTH.

4. UVccnepoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBMKEHUH 0e€3
Ha4aJIbHOW CKOPOCTH.

5. IIpoBepka rumoTe3pl: €ciu MPU PABHOYCKOPEHHOM JIBUKEHUM 0€3 Ha4allbHOW CKOPOCTH MYyTH
OTHOCSITCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE IPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccrnenoBanue 3aBUCHMOCTHU CUJIbI TPEHUS CKOJIBKEHUS OT CHUJIbIl HOPMAJIBHOTO J1aBJICHHUSL.

7. Omnpenenenune kodpPUIEHTa TPEHUS CKOJIbKEHUS.

8. OmnpeneneHue KECTKOCTH MPYKUHBI.

9. Omnpenenenue pabOThHl CUIIBI TPEHUS NPU PABHOMEPHOM JBHKCHHHU Tella M0 TOPU30HTATBHOU
MMOBEPXHOCTH.

10. Ompenenenue pabOThl CUJIBI YIOPYrOCTH TMPH TOABEME TIpy3a C  HUCIHOJIB30BAHUEM
HEMOABMYKHOTO U MOJIBIXKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPTUMU.

Pa3zgen 9. Mexannyeckue Koj1e0aHus U BOJHBI.

KonebarenbHoe nBmwkeHue. OCHOBHblE XapaKTePUCTUKU KoJeOaHW: TMepuojJ, YacToTa,
amMIuIMTyna. MareMatndeckuiiT M NPYKUHHBIM ~ MadTHUKH. [IpeBpamieHue osHeprum npu
K0J1e0aTeIbHOM JIBUKECHUH.

3aryxatomue KonebaHusa. BeiHyxkaeHHble kosieOanus. Pe3onanc. MexaHuyeckue BOJIHBIL.
CpolicTBa MexaHMuecKuX BOJIH. [IpononpHble M nonepeyHsle BOMHBIL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHHs. MexXxaHn4eCKUe BOJIHBI B TBEPJOM TeJIE, CEHCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa TOHa. OTpaxkeHue 3Byka. THPpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.



Habnronenue xonebanuii Tes moJ1 AEHCTBHEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

HaGnronenue BBIHYX/IEHHBIX KOJIeOaHMI U pe30HAHCA.

PacnipocTpanenue npo0JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJCIIN).
HaGumto1eHne 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTUYECKHI pE30HAHC.

o vk wnNE

Jlabopamopnuie pabomul u onvimel.

1. OmnpeneneHue 4acTOThI U Mepruoaa KoeOaHUi MaTeMaTUUECKOTO MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U MepUoa KojaeOaHU MPYy>KMHHOTO MasiTHUKA.

3. MHccnemoBanue 3aBUCHUMOCTH TE€pPHOJA KOJEOAHWM MOJBEIICHHOTO K HUTH T'py3a OT JJIHMHBI

4. VccnenoBaHue 3aBUCUMOCTH IepHo/ia KoJIeOaHUH MPYXKUHHOTO MAasgTHHUKA OT MaccChl rpy3a.
5. IIpoBepka He3aBUCHMOCTH NepuoAa KoyieOaHWIl Ipy3a, MOABEIIEHHOT0 K HUTH, OT MaccChl
rpysa.
6. OnBITH, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH MepHUoAa KoJeOaHUN MPYKHUHHOTO MasTHHUKA OT
MacChI Tpy3a U KECTKOCTHU MIPYKUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO MaIeHUsI.
Paspen 10. DiieKTpoOMarHuTHOE M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHuTHOE TIoJie. DJEKTPOMarHUTHhIE BOJHBL (CBOWMCTBA AJIEKTPOMATHUTHBIX BOJIH.
[Ikaa 3MeKTpOMarHuTHBIX BOJIH. VCIIOIb30BaHNE AIIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DJeKTpoMarHuTHas nmpupoja ceera. CKkopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. (CgoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomel u onvimel.
1. MH3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIILI0 MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeToBble sIBICHHS.
JlyueBas mozenb cBera. Mctounuku cBera. IIpsiMmonuHeliHOe pacnpocTpaHeHUE CBETa. 3aTMEHUS
Counna u JIynel. Otpaxenue cBera. [nockoe 3epkano. 3akOH OTpa)KE€HHUsI CBETA.
[Ipenomiienne cBera. 3akoH mnpenomiieHUs cBera. [lonHOE BHYTpEeHHEE OTpakKeHHE CBeETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.
Jlunza. Xon mydeit B muH3e. Onrtudeckas cucteMa oToarmapara, MUKPOCKOTIA U Tejeckomna. [ a3
KaK ONTHYECKas cucreMa. biim30pyKkoCcTh U 1anbHO30PKOCTb.
Paznoxxenne OGenmoro cBera B crekTp. OmbiTel HbtoToHa. Clo’KEHUE CIEKTPATbHBIX I[BETOB.
Jucnepcus cera.
Hemoncmpauuu.
[IpsiMonMHENHOE pAaCTIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM H BBIITYKIIOM 3€pKajax.
[Ipenomiienue cBera.
OnTuyeckuii CBETOBO/I.
Xon nyueit B cobuparomiei JuHse.
XoJ Jlydel B pacCenBaroley JIMH3E.
[Tonmyuenue n300pakeHH ¢ TOMOIIBIO JTUH3.
[MpunHnun neiictBus doroanmnapara, MUKPOCKOTIA U TEJIECKOTIA.
10. Mopens rnasa.
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11. PasnokeHue Oenoro cBeTa B CIEKTP.

12. TlomyueHue GeOTo CBETA MPH CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopusvie pabomot u onvimul.

1. MHccnenoBaHue 3aBUCMMOCTH YIJla OTPaXKEHUS CBETOBOTO JIy4ya OT yIJjia MaJeHUs.

2. U3ydeHue xapakTepUCTHK U300paXKeHMsI [IPEIMETA B INIOCKOM 3€pKale.

3. MHccnenoBanue 3aBUCHMOCTHM Yrja HpPEJOMJIEHUS CBETOBOIO Jiyda OT yIJla MaJeHUs Ha
IPaHULIE «BO3/LyX—CTEKIION.

4. Ilomyyenue n300pa’keHUI C OMOILBIO COOUPAIOIIEH JTMH3BI.

5. Omnpenenenne GOKYCHOTO PACCTOSHUS M OTITUYECKOM CHIIBI COOMPAIOIICH JTMH3HI.

6. OnbITHl O Pa3I0KEHUIO OEJIOTO CBETA B CHEKTP.

7. OmbITHI IO BOCHPUATHIO 1IBETA IPEIMETOB MPU UX HAOIIOJCHUH Yepe3 [IBETOBbIE (QUIIBTPHI.

Pasnen 12. KBanToBble siBJIEHHUS.

OmneiTel Pezepdopna u muianerapHas mojenb aroma. Mopens atoma bopa. HMcnmyckanue u
MOTJIOIEHUE CBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, Oera- u ramma-uznydenus. CtpoeHue aTomMHoro siapa. Hykmonnas
MOJIENIb aTOMHOTO sapa. M3oronsl. PannoaktuBHele npespamienus. [leprosa nomypacnaga aTOMHBIX
snep.

SnepHble peakuuu. 3aKOHBI COXpPAaHEHHUS 3apsAOBOIO M MacCOBOTO 4YHCEN. DHEpPrusl CBs3U
aTOMHBIX siiep. CBsi3b Macchl U dHepruu. Peakuuu cuHTte3a u AeneHus snep. VICTOUHUKHM 3HEpruu
CouHIia ¥ 3BE3]1.

AnepHas sHepreTHka. JlecTBUSA paMOAKTUBHBIX U3JIyYEHUI HA )KUBBIE OPTaHNU3MBI.

Hemoncmpayuu.

CrexTpsl U3JIy4€HHS U TOTJIOEHNUS.

CrnexTpsl pa3IuyHbIX Ta30B.

Cnekrtp Bogopoa.

Ha6nronenue tpexoB B kamepe BuibcoHa.

PaboTa cuéTurka HOHU3UPYIOUTUX U3Ty4YEHUH.

Perucrpanus usiydyeHnus npupoaHbIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnwie pabomel u onvimel.

1. HabnroaeHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHUSI.

2. MUccnemoBanue TpPEKOB: HU3MEPEHUE OSHEPrUM YaCTUIBI IO TOPMO3HOMY myTH (1O
dhoTtorpadusim).

3. U3mepenue paguoakTuBHOTO (hoHA.

IHoBTOpPHUTEILHO-00001IAKOIIMIA MOTYJIb.

[ToBTOpUTENBEHO--0000MIAIOIUN MOy MpeIHAa3HauYeH JUIsl CUCTEeMaTH3aluud U 00O0OIIeHUS
MPEIMETHOTO COJIEP)KAHUSI U OMbITa AEATEIbHOCTH, MPUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca
¢bu3MKM, a TakXKe A MOJArOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY SK3aMeHY MO (U3MKE Ui
oOyuaronuxcs, BIOpaBIINX ATOT yUEOHBII MpeaMeT.

[Ipn u3ydeHMM NAHHOTO MOZYJNS PEAIN3YIOTCA U CUCTEMATU3UPYIOTCS BUABI ACATEIBHOCTH, Ha
OCHOBE KOTOpBIX OOecleyrBaeTcsi IOCTHKEHHE MPEIMETHBIX M METaNpeIMETHBIX IUIaHUPYEMBbIX
pe3yabTaToB 00yueHHs, (OPMUPYETCS €CTECTBEHHOHay4yHas TPaMOTHOCTb: OCBOEHHME Hay4dHBIX
METOJIOB HCCIEIOBaHUs SBJIEHUH MPUPOABI U TEXHMKH, OBJIQJIEHUE YMEHUSIMH OOBSICHSITH
¢u3nyeckre sBIECHUS, IPUMEHSS MOTyYeHHbIE 3HaHUS, peliaTh 33Jaud, B TOM YHCIJIe Kaue€CTBEHHbIE
U DKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNMATBHO NEATENBHOCTHBINA XapaKTep JaHHOTO pas3jeia peajlu3yercs 3a CUET TOro, uTo
oOyyaronuecst BHIOJIHSIIOT 3aJaHNs, B KOTOPBIX UM IIPeJJIaraercs:

AN o



Ha OCHOBE TMOJYYCHHBIX 3HAHUH paclio3HaBaTh W HAYYHO OOBACHATH (PU3NYECKHUE SIBICHUS B
OKpY’KaloLEl NPUPOJIC U MOBCEAHEBHON KU3HU;

HCII0JIb30BATh HAYYHBIC MCTO/IbI UCCIICTOBAHUSA (bI/I?;I/I‘IeCKI/IX ﬂBHCHHfI, B TOM YHUCJIC JIs1 TPOBCPKU
THUIIOTE3 U NOJYYCHUA TCOPCTUICCKHUX BBIBOAOB;

O6I>$ICH$ITB HAayY4YHBIC OCHOBBLI HaI/I6OH€e BaXXHbIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX T€XHOJIOFPII>'I,
HaAIpuMep, MHPAaKTUUYCCKOro MCIIOJIb30BAHUA PA3JIMYHBIX HCTOYHMUKOB JHCPIrUM Ha OCHOBC 3aKOHA
MMpeBpaliCHUA 1 COXpPaHCHHA BCCX U3BCCTHLIX BUJOB SHCPIHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne ¢pu3nku Ha ypoBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs HANPABIICHO HA JOCTHKCHHE
JMYHOCTHBIX, METANPEAMETHBIX U IPEJMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

B pesynbrare wu3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs Y
oOyuatomierocs OyayT chOpMHUPOBAHBI CIICAYIONTUE IMYHOCTHBIC PE3YIbTATHl B YACTHU:

e 1) maTpHOTHYECKOT0 BOCTUTAHUS:

e — TIIpOSBICHUE HHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHMIO POCCHUHCKOU
¢bu3nvecKkoil HayKH;

® — [[CHHOCTHOE OTHOIICHHE K JTOCTHKCHUSAM POCCHHCKHX YUEHBIX--(PH3UKOB;

e 2) rpa:kIaHCKOro H JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

® — TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B OOCYXICHHH OOINECTBEHHO 3HAYUMBIX W
ITUYECKUX TPOOIIEM, CBA3aHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JJOCTHKCHUH (QU3UKH;

® — OCO3HAHHE BAKHOCTH MOPATbHO--3THYECKUX MPUHIIUIIOB B ICATEIBHOCTH YUEHOTO;

e 3)3CTeTHY€eCKOro BOCIIMTAHUA:

® — BOCIOPHUATHE OCTETHYCCKUX KavyeCTB (U3MUYCCKOM Hayku: €€ TapMOHHYHOTO
MOCTPOCHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

® — OCO3HaHHE IEHHOCTH (U3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISAIONICH KyJIbTYpHhI;

e — pa3BUTHE HAydyHOM JI0003HATEIBHOCTH, MHTEpeca K  HCCIEeI0BaTEIbCKON
NesITeNIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOLUMOHAJBLHOI0 0JIATONOJTYyYHSI:

e — OCO3HaHHUE IIEHHOCTU 0e30macHOro oOpa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUp€, BAXKHOCTHU MPaBHJI 0€3011aCHOTO TIOBEACHHS HAa TPAHCIIOPTE, HAa IOPOTAX, C ANEKTPUUECKUM
Y TEIUIOBBIM 000PY/ZI0BAHHUEM B JJOMAITHUX YCIOBHSIX;

e — cpopMUPOBAHHOCTH HaBbIKa peQIieKCUM, MPU3HAHHWE CBOEro IMpaBa Ha OMIMOKY U
TaKoTO K€ IpaBa y APyroro 4eiaoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

e — QAKTUBHOE YydyacTHE B pEHICHMH NPAKTHYECKUX 3a7ad (B paMKaX CeMbH,
o0pa3oBaTeNbHOM  OpraHu3aluy, TOpoJa, Kpas) TEXHOJOTMYECKOM U COIHaIbHOMN
HAMpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIe U (PU3HMUECKUX 3HAHUIA;

® — UHTEpEeC K MPaKTUYECKOMY U3yUYEHHIO IIpodeccuil, CBA3aHHBIX C (PU3UKOK;

e 7) 3K0JIOTMYECKOI0 BOCTIMTAHUS:

e — OpUEHTAIMs Ha MpUMEHEHHWe (U3NYECKUX 3HAHMN JUId pelleHus 3afad B o0nactu
OKpYXarollel cpeipl, MIaHUPOBAHUS MOCTYNKOB U OLEHKH UX BO3MOXHBIX MOCIEICTBUM IS
OKpY’KaroLlen Cpeibl;

e — OCO3HaHME IM0OATHFHOTO XapaKTepa KOJOTUYECKUX MPOOIeM U MyTel UX pelieHus;

e §8) ajanTanMu K M3MEHSIOUUMCS YCJIOBUSIM CONMATbHOM M IPUPOAHOM Cpeabl:

e — MOTPeOHOCTh BO B3aWMOJCWUCTBUM TMPH BBHIMOJHEHUH MCCIEAOBAHUNH W TMPOEKTOB
(bu3nuecKoil HaMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® — [IOBBILIEHHUE YPOBHS CBOEM KOMIETEHTHOCTH UY€pe3 MPAKTUUECKYIO IEATEIbHOCTD;

¢ — MOTPeOHOCTh B (hOPMHUPOBAHHMH HOBBIX 3HAHW, B TOM 4ucie (OPMYTUPOBATH UIACH,
MIOHSATHS, TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;



® — OCO3HaHHE JePUIIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 00IacTH (DU3UKH;
®¢ — [UIAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETCHUN HOBBIX (PH3UUECCKHUX 3HAHUI;
e — CTpEeMJICHHE AaHAJIM3UPOBATh W BBISBIATH B3aUMOCBSI3U MPUPOABI, OOIIECTBA U

SKOHOMHKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NICCKUX 3HAHUN;

e — OIICHKA CBOWMX JICHCTBUH C Y4ETOM BIHUSHUS HAa OKPYKAIONIYIO CPEly, BO3MOXKHBIX

IJI00aIBHBIX TIOCIICICTBUM.

e V¥V oOyyarormuxcsi Oyzner copMUPOBAHO YMEHHE HCIOJIF30BATh aHAJIOTOBOE Jab0paTopHOE
obopynoBanue u nudpoBoe 000pyHIOBAaHME JNETCKOTO TexHomapka «KBaHTOpmym» s
MIPOBEJICHUS OTBITOB, JAOOPATOPHBIX, MPAKTHYECKUX PadOT, IKCIEPUMEHTOB, pa3padOTKH
y4eOHBIX MPOEKTOB.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHuUs: mporpaMmbl Mo GU3HKE HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
y oOyuaromerocs OyayT cQOpMHpPOBAaHBI MeTamlpeaMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE
IIO3HAaBATCJIbHBIC YHWBCPCAJIBHBIC y’—Ie6HI)Ie HeﬁCTBHﬂ, KOMMYHUKATUBHBIC YHHUBCPCAJIBbHBIC
yueOHbIe eMCTBUS, PEryIsTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE AEHCTBUS.

Ilo3HaBaTebHBbIE YHHUBEPCATbHbBIE YUeOHbIE e CTBHUS

ba3oBble oruyeckue aeiicTBus:

®  BBISBIISATH U XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBJICHUH);

®  yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIMU, OCHOBaHUS i1 0000UIeHUS U
CpaBHEHUS;

®  BBLISBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUSI B paccMaTpuUBaeMbIX (akTax, JAaHHBIX U
HaOJIOICHUSAX, OTHOCAUIUXCS K (PU3NUECKUM SIBIICHUSIM;

®  BBIBIATH MPUYMHHO--CIEICTBEHHBIE CBSI3W NpPHU H3YYEHHHM (PU3NYECKUX SBICHUN U
MIPOLIECCOB, JIeNaTh BHIBOJBI C UCIIOJIB30BAHUEM JICIYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH,
BBIJIBUTAaTh TUIIOTE3bI O B3AUMOCBS3SIX (PU3MUYECKUX BETUUHH;

®  CaMOCTOATEJILHO BBIOMPATh CHOCOO pemieHus ydeOHo# (u3udeckor 3amaun (CpaBHEHHE
HECKOJIbKUX BApUAHTOB pEIleHUs, BbIOOp Hanbosiee MOIXOASIIEro ¢ y4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBareibckne 1eiCTBUS:

®  KCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKIUII HHCTPYMEHT MO3HAHMUS;

® [POBOJUTH MO CAMOCTOATEIHHO COCTaBJICHHOMY ILJIaHY OIBIT, HECIOXKHBIA (PU3NUECKHIA
AKCIEPUMEHT, HEOOIbIIIOE HCcCeI0BaHne (PU3UUYECKOTO SIBICHNUS;

e OIEHMBATh HAa MPUMEHHMOCTh M JIOCTOBEPHOCTh MH(OpPMAIMIO, TOJYYCHHYIO B XOJ€
UCCIIEIOBAHUS W SKCTIEPUMEHTA;

®  caMOCTOATENHHO GOopPMYIHPOBATH 0OOOIIEHNUS U BBIBOJIBI IO pe3ylbTaTaM MPOBEIEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,

e MPOTHO3UPOBATH BO3MOXKHOE AalibHEHIIee pa3BUTHE (DU3HUECKUX MPOIECCOB, a TaKKe
BBIJIBUTaTh MPENOJIOKEHUs 00 UX PAa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

® MPUMEHSTh PA3NIUYHBIE METOMAbI, MHCTPYMEHTBHI M 3ampoChl TPU IOUCKE U OTOOpE
nHGOPMALIUY WIH JAHHBIX ¢ YIYETOM MPEATIOKEHHON yueOHOU (pr3nueckoit 3a1a4u;



®  AHANM3UPOBATh, CHUCTEMATH3MPOBATH M HHTEPHPETHPOBATH HHPOPMALUIO PA3THMUHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

®  CaMOCTOSATENILHO BBIOMpATh ONTHMAJbHYIO (OpMY TMpeACTaBICHUS HHGOpMAIMU U
WUTIOCTPUPOBATH pellacMble 3a/1a4l HECIOKHBIMH CXEMaMH, TUarpaMMaMu, UHOW TpaduKoi u
WX KOMOWHAIUSIMHU.

KoMMyHUKaTHBHBbIE YHUBePCAJbHbIE YUeOHbIe JeiicTBUA:

e B Xole OOCYKIeHHs Yy4eOHOTO MaTepuaia, pe3ylbTaTOB JIA0OOPATOPHBIX paboT
MIPOEKTOB 33/1aBaTh BOMPOCHI O CYIIECTBY OOCYKJAaeMOW TEMBl M BBICKA3bIBaTh HJICH,
HAaIleJICHHBIE HA PEIICHUE 33/1a41 U TOJIepKaHue 01aroKenaTeIbHOCTH OOIIEHS;

® COMOCTaBISATh CBOM CYXKICHHS C CYXICHUSMH JPYyrHX YYaCTHHKOB JIMAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIIN;

®  BBIPAXAaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX U TTMCHBMEHHBIX TEKCTAX;

e TyONMYHO  TPEACTABISATH  PE3yJAbTaThl  BBITOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KCTIeprMeHTa, UCCIIEOBAHMS, TTPOECKTA);

® TIOHMMAaTh W HMCIOJB30BATH MPEUMYIIIECTBA KOMAaHIHOW M MHIMBHUIYAIbHON pabOTHI MpH
pElIeHUH KOHKPETHON (u3nYecKoi mpoOiaemsl;

® TpUHUMATh IEJTM COBMECTHON JEATENbHOCTH, OPraHW30BBIBATH IEUCTBUS 10 €&
TOCTIDKEHHUIO: PaCIIPEeNieNIATh POJIH, OOCYKIIaTh MPOIECCHl U PEe3yJIbTaThl COBMECTHON palOTHI,
000011aTh MHEHUSI HECKOJILKUX JTFO/ICH

®  BBINOJHATH CBOK YacTh pPabOTHI, JOCTHTAas KAa4eCTBEHHOTO pe3ylibTaTa IO CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBHS C APYIrMMH WIEHAMH KOMaHIbl;

®  OIIEHMBAaTh Ka4eCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT 1O KPUTEPUSAM, CAMOCTOSTEIBHO
c(OpMyYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOAEHCTBHSL.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1elCTBHS

Camoopranmszaums:

®  BBIABIATH MPOOJIEMBI B KU3HEHHBIX M YU4EOHBIX CHUTYalMsIX, TPEOYIOIIUX IS PEIICHHS
(hbM3UYECKUX 3HAHU;

® OpHUCHTHUPOBATHCA B PA3IWYHBIX IIOAXOJaX TNPHUHATUS pemIeHUH (MHIWBHIYyaJIbHOE,
MPUHATHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUI TPYIIION);

®  CaMOCTOATENIbHO COCTAaBJISITh QJITOPUTM pEIICHUs (U3UYCCKON 3aJaud WIM ITUIaHA
UCCIEIOBAHUSI € Y4€TOM HMEIOIIUXCS PECYypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh MpeAsiaraeMble BapUaHThl PELICHU;

e  JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLIMOHAIbHbII HHTEJJIEKT:

e  JaBaTh a/ICKBAaTHYIO OIICHKY CUTYallUU U MpeiaraTh IUiaH e€ N3MEHEeHHS;

e OOBACHATH MPUYHMHBI JOCTHKEHHSI (HETOCTHKEHUSI) Pe3y/IbTaTOB JIEATEIBHOCTH, 1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTH KOPPEKTHBBI B JEATEIHHOCTH (B TOM YHCII€ B XOJ BBITIOJHEHHS (PU3NUIECKOTO
WCCIIEIOBAHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIHUXCS CUTYaIUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

®  OILICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIN U YCIOBUSIM;

e CTaBUTH ce0s Ha MECTO APYroro 4eloBeKa B XOJIE CIIOpa WM JUCKYCCHH Ha HAYYHYIO
TEMY, HIOHUMaTb MOTHBBI, HAMEPEHUS U JOTUKY APYTOro;



® TpuU3HaBaTh CBOE MpaBO Ha OMMOKY MNpH peleHUuH (QU3MUECKUX 337a4 WIH B
YTBEPKJICHUAX HA HAyYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

HNPEJMETHBIE PE3YJIbTATBI

K konmy oOydyeHuss B 7 KJjacce NpeIMETHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIIUXCS YMEHHUN:

® UCIIOJIBb30BAaTh MOHATHUS: (U3MYECKME M XUMHUYECKHE SBJIEHUS, HaOI0AeHUE,
HKCTIEPUMEHT, MOJIEIb, THIIOTE3a, SAMHUIBI (PU3MUECKUX BEIWYHMH, aTOM, MOJICKYJIa, arperaTHbie
COCTOSIHMsI ~ BemiectBa  (TBEpHOE, IJKUAKOE, Tra3000pa3HOE), MEXaHWYEeCKOE JIBIKCHHE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSAMOJUHEHHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAs CHJIA,
nedopmarus (ynpyras, MIacTUYeCcKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e paznmuuatrh sBieHUS (AUddy3us, TEMIOBOE NBUKEHHWE YACTHUI[ BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHUE, WHEPILMs, B3aUMOJICHCTBUE TeJl, paBHOBECUE TBEPJBIX
TeJ C 3aKperIEHHOW OCBhIO BpalleHMs, Mepeaada JaBleHUs TBEPIAbIMU TeJaMU, )KUIKOCTSIMHU U
razamu, arMoc(epHoe JaBJIeHUE, IUIaBAHUE TeJ, MPEBPALICHUS MEXaHMYECKOW SHEpruu) Io
OMHMCAHUI0O UX XapaKTEpHBIX CBONCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE
(buznyecKoe sIBICHUE;

®  pacrno3HaBaTh MPOSIBICHUE M3YyYEHHBIX (PU3NUECKUX SIBJICHHM B OKpYXKalolleM MHUpE, B
TOM 4Hclie pU3NYECKHe SBJICHUS B IPUPOJE: IPUMEPHI IBHKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
KUBOM M HEXHUBOW MpHUpoJe, NEHCTBUE CWIbl TPEHHUS B NPHUPOJE U TEXHHUKE, BIMSIHUE
aTMOC(epHOro JaBJICHUs Ha XKMBOW OpPraHu3M, IUIaBaHuE pbIO, pplyaru B Teje YeJOBeKa, MpHU
3TOM TMEPEBOJUTH MPAKTHUECKYIO 3aJadyy B Y4eOHYIO, BBIICNATH CYHIECTBEHHBbIE CBOMCTBA
(mpu3Haky) PU3NUECKUX SBICHUIA;

®  ONUCHIBATH M3YyUEHHBbIE CBOWCTBA TeNl M (PU3UYECKUE SBICHUS, UCIONB3Yys (hU3HUECKUE
BEJMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSS CKOPOCTH,
CWJIa YIpPYroCTH, CHUJIa TSDKECTH, BEC Tejla, CUjla TPEHUs, JaBlieHue (TBEPAOro Tena, KUAKOCTH,
ra3a), BBITAJIKUBAIOIIAs CUJIa, MeXaHWdeckass pabdoTa, MOIIHOCTh, IJICYO CUJIbl, MOMEHT CHJIBL,
KO3 (GUIIMEHT MOJIE3HOTO ACHCTBHS MEXaHHW3MOB, KMHETHYECKas M MOTEHLHUaJIbHAs SHEPTHUs),
IpU ONUCAHUM MPaBUJIBHO TPAKTOBAaTh (U3WYECKUH CMBICI HCHOJB3YEeMbIX BEIUYHH, HX
0003Ha4YeHUsI U €IUHUIbI (U3NYECKUX BEIWYHH, HAXOAUTH (DOPMYIIBI, CBA3BIBAIOIINE JAHHYIO
(bu3MYECKyI0 BETUYHUHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH I'papUKH U3y4EHHBIX 3aBHCHUMOCTEI
(bu3NYeCKUX BETNYHH;

®  XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U MPOIIECCHI, UCIOJIb3Ys MpaBHiia
CIIOEHHsI CHII (BJIOJIb OHOM MpsiMOif), 3aKoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIo
paBHOBecHS pblyara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHHMYeCKOH
SHEPruM, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U 3alUCBHIBaTh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

e  OOBIACHATH (PU3HYECKHE SIBIICHUS, TPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATE MPUYUHHO--CIECICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOrMUYECKUX IIAroB ¢ OMOpoil Ha 1—2 M3yuyeHHBIX CBOMCTBA
¢bu3nvecKux ABICHUH, (PU3NUIECKUX 3aKOHA WIIK 3aKOHOMEPHOCTH;

e pemarh pacuéTHble 3aauyd B 1-2 JEHCTBUS, MCIONB3Yys 3aKOHBI U (HOpMYyIbI,
CBsI3bIBalOIME (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBMs 3aJayd 3aIllMChIBATh
KpaTKoe YCIIOBHE, MOJICTABIATh (PU3MUYECKHe BEIWYMHBI B (OPMYIBI M HPOBOJUTH PACUETHI,
HaXOJIUTh CIIPaBOYHbIE JaHHBIE, HEOOXOAUMBIE ISl PELIeHUs 3a/a4, OLEHUBATh PEATUCTUYHOCTh
MOJIy4eHHOH (PU3nUecKol BEINYHHBI,



®  pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PELIUTH MPHU IMOMOIIN (PU3UIECKUX METOIOB,
B ONHMCAaHUU HCCIIENOBAHUS BBIICIATH IPOBEPSAEMOE IIPENAIOJIOKEHNE (TUIOTE3Y), pa3inyaTh U
MHTEPIPETUPOBATh MOJTYYEHHBIH pe3ylbTaT, HAXOIUTh OIIMOKH B XOJ€ OIbITA, JAEIaTh BHIBOIbI
II0 €r0 Pe3yJbTaTaM;

®  TPOBOJUTH OIBITHI MO HAOMIOAECHUIO (DU3WYECKUX SIBICHUN WM (PU3UUECKUX CBOKCTB
Tei: (popMyTHUpOBaTH MPOBEPSIEMbIEC MPEIIOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOTO
000pyIOBaHUs, 3aIMCHIBAT XOJI OTIBITAa U (POPMYITUPOBATH BBIBOIBI;

®  BBLIIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHM, Macchl Tena, 00bEéMa, CUIbl U
TEeMIepaTypbl ¢ UCTIOIH30BAHUEM AHAIOTOBBIX U MHU(PPOBBIX MPUOOPOB, 3aMKMCHIBATH MOKA3aHUS
prOOPOB ¢ YIETOM 33JaHHOW a0COTIOTHOM MOTPEITHOCTH U3MEPEHUA;

® [IPOBOJUTH MCCIEJAOBAHHWE 3aBHCUMOCTH OJHOW (PM3MUECKON BEIMYUHBI OT JPYrou ¢
HCI0JIb30BAHMEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH IYTH PaBHOMEPHO JIBWXKYIIETOCs Teia OT
BPEMEHHU JIBIKEHUS Tella, CHJIbI TPEHHUsS CKOJBXEHHMs OT Beca Teja, KadyecTBa 00paboTKH
MIOBEPXHOCTEN TEJ W HE3aBUCHUMOCTHU CUJIbI TPEHMS OT IUIOIIAJN CONPUKOCHOBEHMSI TEJI, CHIIbI
YOPYrOCTH OT YAJUHEHHS NPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON 4YacTU
Tela U OT TUIOTHOCTH J>KUJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tejla, OT TIyOMHBI, Ha
KOTOPYIO TIOTPYKEHO TEJIO0, YCIOBHUM IUJIABaHHS TEJ, YCIOBUN PaBHOBECHS pblyara W OJIOKOB),
y4acTBOBAaTh B IUIAHWPOBAHUU Y4EOHOTO HCCIIEJOBaHMS, cOOMpaTh YCTaHOBKY M BBINOJIHATH
U3MEpeHus, CcleAys MpeajoKeHHOMY IUIaHy, (HUKCUPOBATh pE3yJAbTaThl IOIY4YEHHOM
3aBUCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJAE MPEAJIOKEHHBIX TaOMUI] U TpaduKoB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMUS;

® [POBOJIUTH KOCBEHHbIE HU3MEpeHUs (U3MUECKUX BENMYUH (TUIOTHOCTh BEIIECTBA
KUJKOCTU W TBEPAOTO Tela, CUa TPEHUS! CKOJBXEHUs, JaBJICHUE BO3/1yXa, BBITAJKHBAIOLIAsS
CuIa, JACWCTBYIOIIAas Ha MOTPYKEHHOE B JKUIKOCTH TEJO0, KOAPPUIMEHT IMOJIE3HOrO IeHCTBUS
MPOCTBIX MEXAHHU3MOB), CIEAYS MPEAJOKEHHOW WHCTPYKIMH: MPH BBINOJIHEHUU H3MEpPEHUil
coOuparh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHHE NICKOMOW BEJIMYMHBI,

e coOmojaTh MpaBWiIa TEXHUKM Oe30MacHOCTH Hpu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;

e yKa3plBaTh NPUHLUIIBI JEHCTBUS TNPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, JAWHAMOMETP, COOOIIAOUIUECS COCYAbl, OapoMeTp, pbluar, MOJIBMKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TJIOCKOCTH;

®  XapaKTepU30BaTh MPHHIIMIIBI ACHCTBHUS U3yUYEHHBIX MPHUOOPOB U TEXHUUYECKUX YCTPOUCTB
C Oomopoi Ha UX omnucaHus (B TOM 4YHMCIe: NOAUIMITHUKH, YCTPONCTBO BOJOMPOBOJA,
TUIPABIMYECKUN TPEcC, MaHOMETP, BBHICOTOMEp, MOPIIHEBON HACOC, apeoMETp), HCHOJIb3Ys
3HaHHUS O CBOWCTBAX (U3NYECKUX SBICHUH U HEOOXoauMble (U3MYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

® [PUBOAUTH MpuUMEpbl (HAXOAUTh HWHGOPMALMIO O TpUMEpax) MPAKTUYECKOTO
UCTOJb30BaHUs (PU3NYECKUX 3HAHMH B MOBCEJHEBHOM JKU3HU I o0OecriedeHus 0e30MacHOCTH
npu oOpaleHUH ¢ NpuOopaMH M TEXHMUYECKHMMH YCTPOWCTBAMH, COXPAaHEHHS 3/10pOBbS U
COOJIIOJICHHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKpY)KaIoLIeH cpene;

®  OCYyLIECTBIATH OTOOpP MCTOYHMKOB HHGpopMmanuu B VHTepHETe B COOTBETCTBUH C
3aJJaHHBIM IIOMCKOBBIM 3alpOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUNH W IYTEM CpaBHEHHUS
Pa3IUYHBIX UCTOYHUKOB BBIACNATH HH(POPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUMBON WU
MOJKET OBITh HEIOCTOBEPHOM;



®  WCIIOJIb30BAaTh MPH BBIMOJHECHUN yYEOHBIX 33/laHUl HAyYHO--TIONYJSIPHYIO JUTEpPaTypy
(U3HYECKOTO COJepXKaHUS, CIPABOYHBIC MAaTepUaNbl, pecypchl cetu HHTEepHET, BIANeTh
npuéMaMy KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMH W3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

e Cco3JaBaTh COOCTBEHHBIC KpAaTKUE MUCHMEHHBIC W YCTHBIC COOOIIEHUS HAa OCHOBE 2—3
HMCTOYHUKOB MH(MOpMANUU (PU3MUECKOTO COJIEP)KAHUS, B TOM YHUCIIE ITyOJIMYHO JIeaTh KPATKHE
COOOIEHUsT O pe3yJbTaTaX NPOSKTOB WM YYEOHBIX WCCICIOBAaHUN, TPH 3ITOM T'PAMOTHO
WCII0JIb30BaTh M3yYCHHBIN MOHATUHHBIA ammapaTr Kypca (U3HUKH, CONMPOBOXIATh BHICTYILICHUE
MpE3EHTALNEN;

® [IpU BHINIOJHEHUH YYCOHBIX MPOCKTOB W HWCCIICIOBAHHWK pacIpeNessaTh O0OS3aHHOCTH B
rpynmne B COOTBETCTBUM C TIOCTABICHHBIMHM 3a/ladyaMH, CJICIAUTHh 3a BBITIOJHEHHEM TIUIaHA
JCHCTBYM, aeKBAaTHO OICHUBATh COOCTBCHHBINH BKJIAQJ B JICATCIHHOCTH T'PYIIBI, BHICTPAUBATH
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, YUUTHIBAsI MHCHHE OKPY)KAFOIIIHX.

K xoHmy oOyueHuss B 8 kJjacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

®  JCIOJIb30BaTh TOHSTHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBIDKCHHE aTOMOB W
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTATUIMUECKHE U aMOP(HBIE Tella, HACHIIICHHBIN
Y HEHACHIIIICHHBIH Tap, BIAXKHOCTh BO3JyXa, TEMIIEparypa, BHYTPEHHSS DHEPIHs, TEIJIOBOM
JIBUTATENb, DJIEMEHTAPHBIN DJIEKTPUUYECKUM 3apsij, dSJIEKTPUUYECKOE TI0JIe, IMPOBOJHHUKH U
JMBJICKTPHUKH, TIOCTOSTHHBIN 3JIEKTPHYECKAN TOK, MArHUTHOE TIOJIE;

e paznmuuath SBJICHUS (TEIJIOBOE pACHIMPEHHE M CXKaTHe, TeIulonepenaya, TEII0OBOe
paBHOBECHE, CMayMBaHWE, KaNWULIPHBIE SBJICHHUS, HCIIAPEHUE, KOHJCHCAIMs, IIJIaBJICHHE,
Kpuctaum3anusi (OTBEpACBaHHUE), KUICHHUE, Teruionepenaya (TerIonpoOBOIHOCTh, KOHBEKIIUS,
W3JIyYCHHE), DJIEKTPU3AIUs TeJ, B3aMMOJICHCTBHUE 3apsioB, JACHCTBUS DJICKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBIUE MarHUTOB, JCHCTBUE MAarHUTHOTO TIOJISI HA TIPOBOTHUK C
TOKOM, 3JIEKTPOMArHUTHAs WHAYKIIHS) IO OMHMCAHWIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHX JaHHOE (PU3HYECKOE SIBJICHHE;

®  pacro3HaBaTh IPOSBIICHHE U3YyYCHHBIX (DU3UYCCKUX SIBJICHUN B OKPYXKAIOIIeM MHpE, B
TOM 4YHClIe (PU3NYECKHE SBIICHHUS B MPHUPOJIC: TOBEPXHOCTHOE HATSDKCHHE W KaIMILISPHBIC
SBJICHUS B TPHUPOJC, KPUCTALIBI B mpupone, usznydeHue ConHIla, 3aMep3aHHe BOJAOEMOB,
MOpCKHE Opwu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, HWHEs, CHEra, JJICKTPHUYECKHE SBJICHUSA B
atMocdepe, dJIEKTPUYECTBO >KUBBIX OPraHWU3MOB, MAarHMUTHOE IoJie 3eMiid, Apedd mosrocos,
pOJIb MAarHUTHOTO TIOJISI JUIS JKM3HM Ha 3emiie, IOJISIPHOE CHUSHUE, NPH 3TOM TEPEBOJUTH
MIPAKTHUYECKYIO 3a/1a4y B y4eOHYIO, BBIACTSATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKHIX
SIBJICHUM;

®  ONUCHIBATh M3YyUYEHHBIC CBOWCTBA TeNl M (PU3MYECKHE SIBICHUSA, HCIOIb3yd (PU3MvecKue
BEITMYMHBI (TEMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIUYECTBO TEIUIOTHI, YENbHAS TEIIOEMKOCTh
BEIECTBA, yAENbHAs TEIUIOTa IUIABJICHUA, yIeibHas TEIIoTa MapooOpa3oBaHuUs, yJeNbHAs
TEIJIOTa CrOpaHusi TOMUIKMBA, KOA(M(MUIMEHT TMOJEe3HOr0 JACWUCTBHSI TEIUIOBOM MAIlIMHBI,
OTHOCHUTENIbHAs BIAXXHOCTh BO31yXa, OJJIEKTPUUYECKUN 3apsl, CHIIA TOKa, DJEKTPUUYECKOE
HampspKeHWe, COMPOTHUBJICHHE MPOBOJHUKA, YIEIbHOE COMPOTUBJICHHE BEIIeCTBa, padoTa U
MOIIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMUCAHUU MPABHIBLHO TPAKTOBAaTh (PH3UYECKHI CMBICH
UCIOJIb3YEMBIX BETMYNH, 0003HAYCHUS U €TUHUIIBI (PHU3NYECKUX BEIUYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIINE AAHHYIO (U3MUYECKYIO BEIMYMHY C JIPYTHMH BEIMYUHAMH, CTPOUTH TpaduKu
M3YYEeHHBIX 3aBUCHMOCTEN (U3NYECKUX BEIHUNH;



®  XapaKTepH30BaTh CBOWCTBA TeJ, (PU3MUYECKHE SBICHUS U IPOLECCHI, HCIONb3Ys
OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO--KUHETUUECKON TEOPUU CTPOEHHUS BEUIECTBA, IPUHIUI
CYIIEpIIO3UIINY T0JeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma it
ydyacTka 1enu, 3akoH Jxoyns—JIeHua, 3aKoH COXpaHEHUsl SHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO
(GbopMyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;

e  OOBICHATH (PM3NUECKUE TIPOIIECCHI M CBOKMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIH
[IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATh NPUYUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH
oObsicHeHue u3 1-2 JIOTMYECKUX IIaroB € OMOpoW Ha 1—2 M3YYEHHBIX CBOWCTBA (PH3MUECKHUX
SBJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarth pacy€THblE 3a7aud B 2—3 JEHCTBUA, HCIOJIBb3YSd 3aKOHbl M (HOPMYJIBI,
CBSA3BIBAIOIIME (U3MYECKHE BEIUYMHBI: Ha OCHOBE aHajM3a YCIOBUS 3aJauyd 3alluChIBATh
KpaTKO€ YCJIOBME, BBISBJISATh HEJOCTATOK JAHHBIX JJISl PELIEHUs 3aJaud, BbIOMpATh 3aKOHBI U
(bopMyibl, HEOOXOaUMBIE Ui €€ pelleHUs, MPOBOAUTh PAacUYEThl U CPABHHUBATH IOJyYEHHOE
3HaYeHUe (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIAHHBIMH;

e pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEIIUTh MPU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl ONHUCAHHE WCCIEIOBaHMs, BBIICNIATH IMPOBEPSIEMOE MPEAINOJIOKEHHE, OICHUBATh
MPaBUJIBHOCTH MOPSIIKa MMPOBEICHUS UCCIIEIOBaHUS, JeN1aTh BBIBO/IBI;

®  [IPOBOJUTH OMBITHI MO HAOIIOAECHUIO (PU3NUECKUX SABJICHUN WM PU3NUECKUX CBONCTB Tell
(KamwIsipHBIE SIBJICHMS, 3aBHUCHUMOCTH JaBJIEHHS BO3JyXa OT €ro o0béMa, TeMIleparyphl,
CKOPOCTH TIpollecca OCTBIBaHWS M HarpeBaHUs MpH U3IYYEeHUM OT I[BETa H3JIy4aromien
(mornommaroniei) MOBEPXHOCTH, CKOPOCTh HCHApEHUsi BOAbI OT TEMIEPATYphl >KUJIKOCTH H
IUIOIAaN €€ MOBEPXHOCTH, JJIEKTpHU3alMs Tel U B3aUMOACHCTBHE 3JIEKTPUYECKUX 3apsioB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHMTOB, BU3yalU3alMsl MAarHUTHBIX MOJI€H IOCTOSHHBIX
MarHuToB, JEHCTBHS MAarHUTHOIO MOJISi Ha IMPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHWTa,
CBOMCTBA  BJEKTPOJBUIaTeNsl  IOCTOSIHHOTO  TOKa):  (OpMyaupoBaTb  NPOBEpsSEMBIE
IPEINOJI0KEHNs, COOUPATh YCTAaHOBKY M3 IPEUI0KEHHOTo O00OpYAOBaHUS, OMNUCBHIBATH XOJ
OMbITa U POPMYIUPOBATH BHIBOJIBI;

®  BBINOJIHATH HPSMbIE M3MEPEHMsI TEMIIEpaTypbl, OTHOCUTEJILHOM BIIAXKHOCTH BO3yXa,
CHJIBl TOKA, HAIIPSDKEHUS C MCIOJb30BAHUEM aHAIOTOBBIX NMPHUOOPOB U JATUMKOB (PU3MUECKHX
BEJIMYUH, CPABHUBATh PE3y/IbTaThl U3MEPEHUH C yUETOM 3aJaHHON aOCOJIIOTHON MOIPEIIHOCTH;

® [POBOJUTH HCCIIEOBAHUE 3aBHCHMOCTH OJHON (PU3MUECKOW BEIMUYUHBI OT JAPYrOoH C
UCIOJb30BAHUEM TMPSMBIX HM3MEPEHUIl (3aBUCHMMOCTb COIPOTHBIIEHUS MPOBOJHMKA OT €ro
JUIMHBI, TUIOILAM MOTEPEYHOr0 CeYEHUS U YAEIbHOIO CONPOTUBIICHHUS BEIEeCTBA MPOBOJHMKA,
CHJIBl TOKa, MJYIIEro uepe3 MPOBOAHUK, OT HANPSHKEHHWs Ha IPOBOJHUKE, MCCIEeJOBaHUE
MOCIEIOBATEIbHOTO W MAapajulebHOTO  COEAMHEHUH  MPOBOJHHUKOB):  IUIAHMPOBATH
UCClIeIoBaHUE, COOMpaTh YCTAHOBKY U BBIIOJIHITH U3MEPEHHUS, Cleays NPeAoKeHHOMY IJIaHy,
(buKCUpOBaTh pPE3yJbTaThl IOJYYCHHON 3aBHCHUMOCTH B BUAE TaOIUL U TpaduKOB, JesaTh
BBIBO/IbI TIO PE3yJbTaTaM UCCIIEIOBaHMUS;

® TPOBOJIUTH KOCBEHHBIE M3MEpPEHMsS (PHU3UUECKUX BEIUYMH (yIesIbHAs TeIuloEMKOCTh
BEIIECTBA, CONPOTHUBJIEHHE MPOBOJHUKA, paboTa M MOIIHOCTh BJIEKTPUUYECKOTO TOKA):
IUTAHUPOBATh M3MEpEeHHsI, cOOMpPaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY, CIEAysl HpPEeIsI0KEHHOU
MHCTPYKIIUHU, ¥ BBIYUCIIATH 3HAUEHUE BEJTMUUHBI;

e coOmojgaTh TNpaBWia TEXHUKH Oe€30mMacHOCTH mpu pabore ¢ J1abOpaTOPHBIM
obopynoBaHueMm;

®  XapaKTepH30BaTh MPUHLMUIBI JEHCTBUS N3YUYECHHBIX MPHOOPOB M TEXHUUYECKHX YCTPONCTB
C OMopoil Ha WX omnucaHus (B TOM 4YMCIE: CHUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBas



TypOuHa, amMIepMeTp, BOJIBTMETP, CUETUMK DICKTPUUECKON SHEPrHH, SIEKTPOOCBETHTEIbHBIC
npuOOpBl, HAarpeBaTeNbHBIC HIEKTPONPUOOPHI (IMPUMEPHI), DICKTPUUYECKUE MPEIOXPAHUTEINH,
AIIEKTPOMATrHUT, DSJIEKTPOJBUTATENb IIOCTOSIHHOTO TOKAa), MCIONB3ys 3HAHUS O CBOMCTBax
(bu3nvecKux SABICHUNA U HEOOXOJMMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

®  pacmo3HaBaTh NPOCTHIE TEXHUYECKHWE YCTPONCTBA W HU3MEPUTENbHBIE NPUOOPHI TI0
CXeMaM ¥ CXEMaTH4YHBIM pPHCYHKaM (KUJKOCTHBI TEpMOMETp, TEpMOC, MCUXPOMETP,
TUTPOMETP, IBUraTeNlb BHYTPEHHErO CTOpPaHHs, 3JEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMBI
AIIEKTPUYECKUX IEMeH ¢ TOCIEeIOBATEIbHBIM M MapajuIeIbHBIM COCIMHEHUEM 3JEMEHTOB,
pasnuyasi yCIOBHbIE 0003HaUCHUS JIEMEHTOB JIEKTPUUIECKUX IIETIeH;

® TPUBOAUTH MpUMEpbl (HaXoAWTh WHMOPMAIMIO O TpUMEpax) MNPAKTUIECKOTO
WCTIOJIb30BaHUs (PM3NYECKUX 3HAHWI B TIOBCEJHEBHOW KU3HU ISl oOecriedeHns 0e30macHOCTH
npu oOpameHun ¢ NpUOOpaMU M TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHs 3/J0POBBS H
COOITIOIEHHST HOPM HKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOLIEH Cpese;

®  OCYHIECTBISTH NMOUCK MH(pOpMAIH (HU3NIECKOTO cojaepkaHus B VIHTepHEeTe, HA OCHOBE
UMEIOIINXCA 3HAaHUM W TyTéM CpaBHEHHs JOMOJHHUTEIBHBIX HCTOYHHKOB  BBIACTATH
WHPOPMAIIHIO, KOTOPAs SBISIETCS IPOTHBOPEYUBON MITH MOXKET OBITh HEJIOCTOBEPHOM;

®  JCIMOJB30BaTh TPH BBIMIOJHEHUN YYEOHBIX 3alaHU HAyYHO--TIOMYJSIPHYIO JTUTEPATypy
(GU3NYECKOTO COJEp)KaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIaieTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpPMAMU W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

e co3maBaTh COOCTBEHHBbIE IHCHMEHHBIE M KpaTKUE YCTHbIE COOOIIeHHs, 0000mas
MHGOPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB (PM3UYECKOrO COAEP)KaHUs, B TOM UHUCIIE ITyOJUYHO
IPEICTaBIATh PE3YNbTaThl IMPOEKTHOW WM MCCIEAOBATEIbCKON JIEATEIBbHOCTH, IPU 3TOM
IPaMOTHO HCIOJb30BATh M3Y4YEHHBbIH NOHATUIHBIN ammapaT Kypca (HU3UKH, COINPOBOXKAATh
BBICTYIIJICHHE IIPE3EHTAlUEH;

® pU BBINOJIHEHUH YYEOHBIX IPOEKTOB UM HCCIEIOBAaHMH (PU3HYECKUX IIPOIIECCOB
pacrpenesaTb 005 3aHHOCTH B I'PYIIE B COOTBETCTBUH C IIOCTaBJIEHHBIMU 3aJauaMH, CIEAUTH 3a
BBITMIOJIHEHUEM IUIaHa JAEHCTBMM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHMBATh COOCTBEHHBIN
BKJIaJl B JIEATEIBHOCTh TPYIIIbI, BHICTPAaUBAaTh KOMMYHUKAaTMBHOE B3aWMOJIEHCTBHE, IPOSBIIAS
TOTOBHOCTb Pa3periaTh KOH(IUKTHI.

K koHny oOydyeHus B 9 Kiacce NpeIMETHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTbH y OOyUaIOIUXCS YMEHHUI:

®  JCNOJB30BaTh IMOHATUA: CHUCTEMa OTCYETa, MaTepualibHas TOYKa, TPAEKTOpHUS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOI'o JBIXKEHHUs, negopmanus (yrnpyras, mjiacTUyeckas), TpeHUe,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb M HEpPEerpy3kH, LEHTP TSDKECTH, aOCOJOTHO
TBEPJI0€ TEJI0, LEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHMUYECKHE KOJICOaHUS U BOJIHBI,
3BYK, UH(PA3BYK U YIbTPa3BYK, 3JIEKTPOMArHUTHbBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh M JTAJIbHO30PKOCTh, CIIEKTPHI UCIYCKaHUs U MOIJIOLIEHUs, anbda-, OeTa- u
ramMMa-u3JIydeHus], U30TOIbI, sAepHasl SHEPTeTHKa,

e pa3nuuyaTh sBJIEHUSA (PAaBHOMEPHOE U HEPAaBHOMEpPHOE NPSIMOJUHEHHOE JBHXKEHUE,
PaBHOYCKOPEHHOE MpPSMOJMHEHHOE JBM)KEHHE, CBOOOJHOE TaJeHHe Tejl, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE Tell, PEaKTUBHOE JBIDKEHHUE, KojeOaTeabHOoe
JBIDKEHUE (3aTyXalollMe M BBIHYXKJCHHBIE KOJeOaHMs), pPE30HAHC, BOJIHOBOE JBMIKEHHE,
OTpaKE€HHE 3BYyKa, MPSAMOJMHEHHOE paclpoCTpaHEHHE, OTPaKEHHE M TpPEJOMIIEHHE CBETa,
MIOJIHOE€ BHYTPEHHEE OTpak€HHE CBeTa, pPa3NioKeHHe OeJoro cBeTa B CIEKTP U CIOXKEHHE
CIEKTPAJIbHBIX IIBETOB, JMUCIEPCUSI CBETA, €CTECTBEHHAs pPaJUOaKTUBHOCTh, BO3HHKHOBEHHE



JIMHENYaToro CIEKTpa HU3JIY4YEHHs) IO OINUCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

®  pPacno3HaBaTh MPOSBICHHE M3YYEHHBIX (DU3MYECKUX SIBIICHUI B OKpYXKaloleM MUpe (B
TOM 4Hclie PU3NUECKUE SBJICHUS B IIPUPO/IC: IPUIMBHI M OTJIUBBI, ABIKeHHE I1aHeT CoTHeYHOU
CHUCTEMBI, PEaKTUBHOE [BW)XCHUE MKHUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB >KHMBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO, L[BETa TeJI, ONTHYECKHUE SBJICHUA B
npupoje, OHOJIOTHYECKOe [eCTBHE BHAMMOIO, YIbTPa(UOJIIETOBOTO M PEHTTEHOBCKOTO
W3IYYCHUH, €CTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIy9H, pPagHOaKTHBHOE
U3JIy4YeHUE MPUPOAHBIX MHMHEPAJIOB, NEHCTBHE pPAJUOAKTUBHBIX H3JIYYEHHH Ha OpraHu3M
YeJI0BeKa), MPH 3TOM MEPEBOINTH MPAKTUYECKYIO 3a/1a4y B YY€OHYIO, BBIJCIATH CYIIECTBEHHBIC
CBOICTBa (IIpU3HAKN) PU3NYECKUX SBICHUI;

®  ONUCHIBATH M3YyYEHHBIE CBOMCTBA TeNl M (PU3UYECKUE SBJICHUS, UCIOJb3YsS (U3NUYECKHE
BEJIMYMHBI (CPEHSS U MTHOBEHHAsl CKOPOCTb Tella IPH HEPaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE,
NepeMeleHue, MyTh, YyIJoBas CKOpPOCTb, CHJIa TPEHHUs, CHJIa YIOPYrOCTH, CHJIa TSDKECTH,
YCKOpEHHE CBOOOJHOTO TMajeHus, BEC Tejla, MUMITYJIbC Teja, UMIYIbC CHJIbI, MEXaHW4ecKas
paboTa ¥ MOIIHOCTh, MOTEHLIMAJIbHAS SHEPIUs Teljla, MOJHSATOrO Haj MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMATIbHAS SHEPrHsl CKAaTOM NPYKUHBI, KMHETHYECKas SHEPrus, MOJHas MeXaHU4ecKas
SHeprus, Mepuoj M 4YacrtoTa KoJieOaHWH, JJIMHA BOJHBL, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTeib IPEJIOMIICHHUS Cpefbl), MPH OMHMCAHWU TPABUIBHO TPAKTOBATh
(bu3nyecKuil CMBICI UCHOJb3YEMbIX BEIMYUH, 0003HAUEHUS U €AUHMIIBI (PU3UYECKUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBS3BIBAIOUINE AAHHYIO (DU3UUECKYIO BEIIMYMHY C IPYTMMH BEIMYHWHAMU,
CTPOUTH rpaQUKu U3y4EHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIUYMH;

®  XapaKTepU30BaTh CBOMCTBa TeJ, (PU3MUECKUE SIBICHUS M TPOIECCHI, MCMOJb3ys 3aKOH
COXPAaHEHHUs SHEPruH, 3aKOH BCEMHPHOTO TSITOTEHHUS, MPUHLHUI CYNEPIO3UIMH CUJI, MPUHIIUI
OoTHOcUTeNnbHOCTH [amunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS WMIIYJIbCa, 3aKOHbBI
OTpaXKeHMsI U MPEJIOMIICHUSI CBETa, 3aKOHBI COXPaHEHUs 3apsAI0BOTO M MAacCOBOTO 4YHCEN MPHU
SJIEPHBIX PEaKIUsAX, IPU TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alKCHIBATH €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

e  00BACHATH (PU3HUECKUE MTPOLIECCHI U CBOIMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISATH MPUYHMHHO--CIICJCTBEHHBIE CBSA3H, CTPOUTH
00BbsCHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOPOM Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3MUYECKUX
SIBJICHUH, GPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIC 33/1a4M (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 ypaBHEHUH), UCIOIb3YS
3aKOHBI ¥ (POPMYIIBI, CBSI3BIBAIOIINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaN3a yCIOBHS 3a1a4l
3aMMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HENOCTAIOIIME WM M30BITOUHBIC JAHHBIC, BHIOUPATH
3aKOHBI U (OpPMYJbl, HEOOXOMUMBIE IJs pEUICHHsS, MPOBOAUTH pPacy€Tbl M OLEHUBATH
PEATUCTUYHOCTD OTYYCHHOTO 3HaYeHUST PU3NYECKOM BETUUYHHBI;

®  pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PELIUTh MPU MOMOIIN (PU3UUYECKUX METOIO0B,
UCIOJIb3YSl ONMCAHHWE HCCIEIOBAaHMs, BBIACIATH IPOBEPSIEMOE MPEAINOJIOKEHUE, OLCHUBATh
MPaBUJIBHOCTh TOpAJIKA TPOBEJIEHUS WCCIEAOBAHMS, JAENaTh BbBIBOJAbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIOICHUH U OTBITOB;

®  [IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKHUX SBICHUN WM (PU3UIECKUX CBONCTB Tell
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpPAaHEHMs SHEPrHM, 3aBUCUMOCThH IEpHOJA
KoJieOaHU PYKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbI MaJIbIX KOoJeOaHuM, MPsIMOJIMHEHHOE pacIpOCTPaHEHUE CBETa, pas3lioKeHHue Oenoro
CBETa B CHEKTp, U3yueHHE CBOMCTB M300pak€HUS B IUIOCKOM 3€pKajleé U CBOMCTB M300pakeHUS



npeaMera B COOMpAroIieil JTuH3e, HaOMIoIeHNe CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB U3ITy4eHNUs):
CaMOCTOSITEIIBHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyAOBaHUS, ONUCHIBATH X0
OTIBITA U €TO PE3yNbTaThl, POPMYIHUPOBATH BBHIBOJIBI;

® TPOBOJIUTH IPHU HEOOXOJMMOCTH CEpPHIO MPSAMBIX H3MEPEHUH, OMpEeNeNss CpeaHee
3HAUCHUE M3MEPSEMOU BeTMYHHBI ((POKYCHOE PacCTOSIHUE COOMpArOIICH JTMH3BI), 000CHOBHIBATH
BBIOOP croco0a u3MepeHust (M3MEPUTEILHOTO MPUOopa);

® TPOBOJUTH HCCIEIOBAHHWE 3aBHUCUMOCTEH (M3NYECKUX BEIMYMH C HCIOJIb30BAHUEM
NPSIMBIX W3MEPEHHH (3aBUCUMOCTH IYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBIKEHHU 0Oe3
HaYaJIbHON CKOpPOCTH, TEpHOAa KOJeOaHMH MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH,
3aBUCHMOCTH YIJla OTPa)KE€HUs CBETa OT yIJIa MAJCHUs U yIiia IPeJOMJICHUS OT yrja MaJeHus):
IJTAaHUPOBATh MCCIIEZIOBAHNE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PUKCHUPOBATH PE3YIbTATHI
MOJTy4EHHOH 3aBUCHMOCTH (PU3MUYECKMX BEIMYMH B BUJAE TAOIHIl U rpadUKOB, JENaTh BHIBOJIBI
10 pe3yJibTaTaM HCCe0BaHMUS;

® TPOBOIUTH KOCBEHHBIE W3MEpeHHs] (U3NYECKUX BEIMYMH (CPEmHSS CKOPOCTh U
YCKOpEHHE Tella IMpU pPaBHOYCKOPEHHOM JBW)KEHHUH, YCKOPEHHE CBOOOTHOrO MaJeHMUs,
KECTKOCTH MPYKUHBI, KOIDOUIIUEHT TPEHUSI CKONBKEHHsI, MeXaHn4decKkast paboTa U MOIIHOCTb,
4acToTa M MepuoJ KojaebaHui MaTeMaTHYeCKOTO M MPY>KMHHOTO MasTHUKOB, ONTHYECKasl CHiia
coOuparomied  JMH3bI, PaAAUOAKTUBHBIN  (OH): IUIAHMPOBATH M3MEpPEHUs, CoOHpaTh
AKCTIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHSITH U3MEPEHUS, CIIeIys MPEII0KESHHOW WHCTPYKIINH,
BBIUMCIIATH 3HAYCHUE BEIMYMHBI H aHAIM3UPOBATH MOydE€HHBIE PE3YJIbTAThI C YIETOM 3a/1aHHOU
MTOTPEITHOCTH U3MEPEHU;

e coOmomaTh TpaBWIAa TEXHUKHA O€30MacHOCTH Tpu  paboTre ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

e  pa3iuyaTh OCHOBHBIE MPU3HAKH U3YYECHHBIX (DU3MUECKUX MOJIENeH: MaTepralibHas TOUKa,
abCoIOTHO TBEPAOE TEJO, TOYSUHBIN HCTOYHUK CBETA, JIy4, TOHKAs JINH34, [IJIaHeTapHask MOJIENb
aToMa, HYyKJIOHHAsi MOJIeJIb aTOMHOTO SI/1pa;

®  XapaKTepU30BaTh NMPHUHIIMIIBI ACHCTBHS U3yYECHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C Omopoil Ha WX omucaHus (B TOM 4YHUCIE: CIHIOMETp, JATUUKHU MOJIOKEHUS, PACCTOSHUSA U
YCKOpEHHUs, pakera, OHXOJIOT, OYKH, IEpPUCKOI, QoToanmapaTr, ONTUYECKHE CBETOBO/IBL,
CIEKTPOCKOIN, MO3UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUS O CBOMCTBAX (DU3MUYECKUX
SIBJICHUN ¥ HEOOXOAUMBbIE (PU3NYEeCcKre 3aKOHOMEPHOCTH;

®  HCIIOJIb30BAaTh CXEMbl U CXEMaTUYHbIC PUCYHKH H3YUYEHHBIX TEXHHYECKHX YCTPOUCTB,
W3MEpPUTENbHBIX MPUOOPOB W TEXHOJOTMYECKHX IMPOIECCOB TMPHU PEIICEHUH y4eOHO--
MPAKTUYECKUX 33124, ONTUYECKHE CXEMBbI JJISl IIOCTPOSHUSI M300paKEHUH B IJIOCKOM 3€pKaje U
coOuparolei J1H3e;

® [PUBOAUTH TNpuUMEpbl (HAXOAUTh HWH(GOPMALMIO O TpUMEpax) MNPAKTUYECKOTO
WCIO0JIb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM XHU3HU Ui oOecrieueHus: 6e301macHOCTH
npu oOpallleHuH ¢ MpUOOpaMU M TEXHUUYECKUMHU YCTPOMCTBAMH, COXpaHEHHs 3/10pOBbS H
COOJIIOJICHHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKpY)KaIoLIeH cpene;

®  OCYyWIECTBIATh MOUCK HUHpOpMauuu (¢u3ndeckoro coiepxanuss B HHTepHere,
CaMOCTOSATENIbHO ~ (OPMYNIUpPYS  MOUCKOBBI  3ampoc, HAXOJIUThb IYTH  OIpeNesIeHUs
JOCTOBEPHOCTH MOJYyYEHHOW MH(POPMALIMK Ha OCHOBE UMEIOLIUXCS 3HAHUN M JONOJHUTEIbHBIX
HMCTOYHUKOB;

®  WCIIOJIb30BaTh MPH BBIMOJHEHUU yYEOHBIX 33/laHUl HAayYHO--TIONYJSIPHYIO JUTEpaTypy
(Gu3nYecKoro cojep)KaHus, CIpPaBOYHBIE MaTepualibl, pecypchl ceth VIHTepHeT, BIaaeTh



npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHusi WHPOpPMAIMH W3 OJHOW 3HAKOBOU
CHCTEMBI B IPYI'YIO;

e  co3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(POPMALIUU U3
HECKOJIBKUX HMCTOYHHKOB (DH3MUECKOTO COACP)KaHMs, MyOIMYHO TMPEACTABIATh PE3YJIbTaThl
HpOGKTHOfI NN HCCHGI{OBaTGHLCKOﬁ ACATCIIBHOCTU, HOpPH 3TOM TIPaMOTHO HCIOJb30BaATh
M3yYCHHBIN MOHATUHHBIN anmapaT U3y4aeMoro pasjena (GU3UKU U COMPOBOXKIATH BHICTYIUICHUE
MPE3CHTAINEN C yUETOM 0COOCHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
https://m.edso0.ru/7f416194
1.1 ®dwusuka - HayKa 0 IPUPOJIC 2 0 OBopynosanye
TEeXHOTIapKa
bu6moreka [IOK
https://m.eds00.ru/7f416194
1.2 du3nyecKne BeITNYNHBI 2 0 1 b
OGopynoBanue
TEeXHOTIapKa
bu6mmoreka [IOK
. https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaY4HBIN METO/] TIO3HAHUS 2 0 1
O06opynoBaHue
TEeXHOTapKa
Utoro no pazneny 6
Pa3znea 2. IlepponayajibHble CBeJIeHUSI O CTPOEHMH BelecTBa
bubnuoreka [JOK
2.1 C 1 0
TPOCHAE BemectEa https://m.eds00.ru/7f416194
bu6mmoreka [JOK
29 JIBM>KEHHE M B3aMMOACHCTBUE YaCTHIL 5 0 1 https://m.edsoo.ru/7f416194
' BElECTBA O6GopynoBanue
TeXHOMapKa



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

2.3

ArperaTHble COCTOSIHMSI BEILIECTBA

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

O6opynoBaHue
TEXHOIapKa
Hroro no pazgeny 5)
Paznen 3. /IBu:keHue u B3auMo/ieiicTBue Te
bubmmoreka [{OK
https://m.edso0.ru/7f416194
3.1 MexaHndeckoe IBUKEHUE 3
OOGopynoBanue
TEXHOIapKa
bu6moreka [IOK
https://m.edso0.ru/7f416194
3.2 Wueprus, macca, MIOTHOCTh 4
O0GopynoBanue
TEeXHOTIapKa
bu6mmoreka [IOK
https://m.edso00.ru/7f416194
3.3 Cwuna. Bune! cun 14 b
O0GopynoBaHue
TEeXHOTIapKa
Hroro mo pazgeny 21
Pasnen 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra30B
bubnuoreka [JOK
41 Hanenue. [lepenaya gaBneHust TBEPAbIMU 3 https://m.edsoo.ru/7f416194
' TeJIaMH, )KUIKOCTAMH U razaMu O6opynoBanue
TEXHOMapKa
bu6mmoreka [JOK
https://m.edso00.ru/7f416194
4.2 JlaBiaeHHE KUIKOCTH 5
O6opynoBaHue

TCXHOIIapKa



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

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

4.3 ATMoOcdepHOe TaBlieHUE 6 OBopyniosanye
TEXHOIapKa
bubmmoreka [{OK
44 JlelicTBUE KUJIKOCTHU M Ta3a HA MOTPYKEHHOE 7 3 https://m.edso0.ru/7f416194
' B HHX TEJIO Ob6opynoBanue
TEXHOIapKa
Hroro no pazgeny 21
Pa3nen 5. PaGora u MomHoCTh. DHEprus
bu6moreka [IOK
https://m.edso00.ru/7f416194
5.1 PaboTa u MomHOCTH 3 1 BS.F.EC800.TL
O0GopynoBanue
TEeXHOIapKa
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 RS-/ EC800.TL
O0GopynoBaHue
TEXHOIapKa
bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 P
Ob6opynoBanue
TEXHOIapKa
Utoro mno pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
bubmmoreka [{OK
. https://m.edsoo.ru/7f4181ce
11 CrpoeHue u CBOWCTBA BELIECTBA 7
O0GopynoBaHue
TEXHOIapKa
bu6moreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 TemoBbIe mpoueccs 21 1 5 b
OGopynoBaHue
TEeXHOIapKa
Hroro mo pazgeny 28
Pa3znen 2. DiiekTpuyeckne 1 MAarHUTHbIE SIBJICHUS
bu6mmoreka [JOK
21 DIIEKTPUYECKUE 3apsiibl. 3apSKEHHbIE Tella 7 1 https://m.edsoo.ru/7f4181ce
' U UX B3aUMOJICHCTBHE O6opynoBanue
TEXHOIapKa
bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 3
O6opynoBanue
TEeXHOMapKa
bu6mmoreka [JOK
2.3 MarHuTHbIE SIBICHUS 6 1 15 https://m.edsoo.ru/7f4181ce
O6opynoBaHue



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

TEXHOTIapKa

bubmuoreka [JOK
94 3 4 https://m.edsoo.ru/7f4181ce
. JICKTPOMAarduTHass MHAYKIUA 0 60py210BaHI/I€
TEXHOIIApKa
Wroro mo pazueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 14.5



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

9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBanue pa3aeoB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bceero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. Mexanunueckue siBJIeHUS
bubmmoreka [{OK
11 MexaHuueckoe IBMKEHHE U CIIOCOOLI €ro 10 1 https://m.edsoo.ru/7f41a4a6
' OIMCaHUsI OGopynosanue
TEXHOIapKa
bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
1.2 BzaumMopeiictBue Ten 20 1 3 b
OGopynoBaHue
TEeXHOTIapKa
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHECHHS 10 3 P
OOGopynoBaHue
TEeXHOTapKa
Hroro mo pazgeny 40
Pa3pen 2. Mexanndeckune KoJ1e0aHUS M BOJHBI
bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.1 MexaHuueckue KoJjieOaHus 7 3 D
O6opynoBanue
TEeXHOMapKa
bu6mmoreka [JOK
2.2 MexaHn4ecKue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6

O6opynoBaHue



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

TEXHOIapKa
Hroro no pazgeny 15
Paznes 3. DileKTpOMarHuTHoOE 10Jie H 3JIEKTPOMArHUTHBIE BOJIHBI
bubmmoreka [{OK
31 DIEeKTPOMAarHuTHOE MOJIE U 6 https://m.edsoo.ru/7f41a4a6
' AJIEKTPOMArHUTHBIE BOJTHbI O6opynoBanue
TEXHOIapKa
Wroro mo pazueny 6
Pa3nen 4. CBeToBbBIE sIBJIEHUS
bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
4.1 3aKoHBI PACIIPOCTPAHEHUSI CBETA 6
O06opynoBanue
TEeXHOTIapKa
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI U onTHYECKUE TPHOOPHI 6
OGopynoBanue
TEeXHOTapKa
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6enoro cBeTa B CEKTP 3
O6opynoBanue
TEeXHOTapKa
Utoro mno pazneny 15
Paznen 5. KBanToBbBIE SIBJIEHUS
51 HcnyckaHnue 1 NOTJIONICHHE CBETa aTOMOM 4 bubmotera [JOK
' Y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.2 C 6
TPOCHAC STOMHOTO ipa 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

O6opynoBaHue

TEXHOTapKa
bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu 7 1 :
O6GopynoBaHue
TEXHONapKa
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOYJIb
6.1 [ToBTOpeHue u 0000IIeHNE COACPIKAHUS 9 5 bubmmoreka [IOK
' Kypca Gpus3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



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

TemaTnyeckoe IIaHUPOBaHUe 7 Kiacc

Hara Koun4yecTBo yacos
ITo Kon i Hat
IJ1aH TpOJI paK a
Ne THYEC DJIeKTPOHHBbIE HU(POBHIE
y Tema ypoka Bce bHBI U3y4
n/n KHe o0pa3oBaTe/ibHbIE PECYPChI
ero | e eHHn
padot
pado A
bl
ThI
1. ®u3uka u eé posib B NO3HAHUM OKPY’KAIOIIEro MUpa 6
BBoaHBIN HHCTPYKTAX MO TEXHUKE 0€30MacHOCTH. YTo n3ydaeT
1 ¢usuka. Hekotopsie pusndeckrne TepMUHBI 1
5 EctecTBeHHOHAYYHBIN METO/T MO3HAHUS 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad474
5 g)la6n}oneHI/m u OHI)ITI)I.H dusnyeckne BeanurHbl. 3mepenue . Bu6muoreka LIOK
n3nuecKux BenuyuH. Llena nenenus
s https://m.edsoo.ru/ff0ad19a
4 TouHOCTH U TOTPEUTHOCTh U3MEPEHHUIA. 1 O6opynoBaHue TEXHOIApPKa
5 ®u3nka 1 TEXHUKA 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0ad8d4
6 ?Hcmpykmaofc no Th. JlabopamopHas paboma no meme ) 1 OGopyIoBaHHE TeXHOMAPKa
Onpeoenenue yenvl OelleHust usmepumebHo2o npubopa
2. llepBoHayalibHbIE CBeIEHNUSI 0 CTPOEHUH BellecTBa 5



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

Crpoenue BenectBa. MoJieKyJbl

bubmuoreka [JOK

7 1 https://m.edsoo.ru/ff0adb18
O06opynoBaHHe TEXHOIAPKA
8 Unempyxkmaori no Th. ’;]7a60pam0pna;z paboma "Hzmepenue 1 OGOy I0BAHHE TEXHOMAPKA
pazmepos Mavix mej
BpoynoBckoe neuxenue. Auddysus B ra3ax, KUAKOCTIX U BuGnnorexa [IOK
9 . 1
TBEPARIX TETAX https://m.edsoo.ru/ff0ael76
10 B3anMHoe npuTsikeHue U OTTaTKUBaHUE MOJICKYJT 1
" ArperaTHbl€ COCTOSIHHSI BeHIGCTBa.uPaSHI/I‘—II/Ie B MOJICKYJISIPHOM . Bu6nuorexa [IOK
CTPOCHHH TBEPJIBIX TEJ, )KUIKOCTEH U Ta30B https://m.edsoo.ru/ff0ae612
3. /IBM:keHHMe ¥ B3aMMO/IelCTBHE TeJl 21
Mexannyeckoe OBMXKEHUE bu6mmoreka [IOK
12 1 https://m.edsoo.ru/ff0ae72a
OO6opynoBaHue TEXHOIIApPKa
PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUKEHUE bubnmuoreka [JOK
13 1 https://m.edsoo.ru/ff0ae982
OO6opynoBaHue TEXHOIIApKa
14 CKOpOCTh, €IMHUILIBI CKOPOCTH 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0aeb6c
Pacuer nytu 1 BpeMeHU JBUKEHUSA bu6mmoreka [JOK
15 1 https://m.edsoo.ru/ff0aeca?
O6opynoBaHue TEXHOIApPKa
16 HNueprus 1
17 BzaumonaeiictBue ten 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0aee28
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O06opynoBaHue TEXHOMIAPKA

Macca. Eqununsl Macesl. I3MepeHne macchl Tena Ha Becax.

bubmuoreka [JOK

18 https://m.edsoo.ru/ff0af738
O06opynoBaHHe TEXHOIAPKA
Uncmpyxkmaswe no Th. Jlabopamoprnas paboma no meme bubnuorexa [JOK
13 "U3mepenue maccol mena Ha puluadxcuvix gecax” https://m.edsoo.ru/ff0afa26
[ImoTHOCTH BemecTBa bubmmoreka [{OK
20 https://m.edsoo.ru/ff0af8be
OOGopynoBaHue TeXHOMApKa
21 Pacuet maccel 1 00beMa Tejia Mo €ro MIOTHOCTH bu6moreka [IOK
https://m.edsoo.ru/ff0afb8e
29 Uncmpyxkmaore no Th. Jlabopamoprnas paboma no meme bubmuorexa [JOK
"Usmepenue obvema mena" https://m.edsoo.ru/ff0af044
23 Uncmpyxkmaore no Th. Jlabopamopras paboma no meme OGopyI0BaHNE TEXHONAPKA
"Onpeodenenue niomuocmu ewgecmsea meepoozo mena"
24 Cuna. fBnenue tsarorenns. Cuia TSHKECTH bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5f8
o5 Cuna ynpyroctu. 3akoH ['yka bubnmuoreka [JOK
https://m.edsoo.ru/ff0af33c
26 Bec Tena bu6mmoreka [JOK
https://m.edsoo.ru/ff0afe36
Enunaunst cunbl. CBsI3b MEXKAY CUIION TSHXKECTH U MAacCO Tena.
27 Junamometp O6opynoBaHue TeXHONapKa
)8 Hucmpyxmasic no Th. Jlabopamopnasa paboma no meme bubnuoreka [IOK
"I padyuposanue npysxicunsl u usmepeHue mei OuHamomempom” https://m.edsoo.ru/ff0b02b4
29 CrnosxeHue 1ByX CUJI, HalIpaBJICHHBIX IO OJHON IPSIMOM. bubnuoreka [IOK

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
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https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
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PaBHOfielicTBYOIIAs CHIT

Cuna tpenus. Tpenue nokos

bubmmoreka [{OK

30 https://m.edsoo.ru/ff0b06ec
Pemenue 3amau o reme "B3aumosericteue Ten" bubmmoreka [{OK
31 https://m.edsoo.ru/ff0b07fa
OOGopynoBaHue TeXHOMApKa
32 Konumponsnas paboma no meme ""Bzaumooeiicmeue men" bubnuoreka [JOK

https://m.edso0.ru/ff0b096¢

4. laByieHHe TBEPABIX TeJl, )KMIKOCTell U ra3oB

21

HNasnenue. Equanipl qaneHus. CriocoObl yBeTUYEHUS U

33 YMEHBIICHHS JaBIICHUS
y ﬁaBneHne raza. [lepenaua naBieHus )KUIKOCTSIMH U ra3aMu. 3aKOH Bu6maorexa LIOK
ackai
Kt https://m.edsoo.ru/ff0b0a84
35 JlaBaeHue B )KUJIKOCTH U rasze bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0db8
36 Pacuer naBieHus KUIKOCTH HA THO M CTEHKU COCY/Ia OGopyIOBaHEE TEXHOTAPKA
37 Coo0mmaronuecs: Cocyapl
- Bec Bo3nyxa. 6ATMOC(1)§pHO€ nasienue. [louemy cymectByer Bu6anorexa LIOK
BOSAYIIHAL ODOTIOHKA SCMIH https://m.edsoo.ru/ff0b0c32
39 N3mepenue atmocheproro gasnenus. Onsit Toppudeniu
40 bapomerp-anepounn bubnuoreka [IOK

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
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O06opynoBaHue TEXHOMIAPKA

41 ATMochepHOoe aBieHue Ha Pa3IMYHBIX BHICOTAX bubmuorexa [IOK
https://m.edsoo.ru/ff0b1858
ManomeTpsl bubnuorexa [JOK
42 https://m.edsoo.ru/ff0b20f0
OOGopynoBaHue TeXHOMApKa
43 [TopirHeBOM )KUAKOCTHBIA HACOC OGOpYIOBAHHAE TEXHOMAPKA
44 IMunpaBnuueckuii mpecc bubnnorexa [JOK
https://m.edsoo.ru/ff0b197a
KonTtponpHas padoTa o Teme "JlaBieHre TBEPbIX TEN, KUIKOCTEH
45 u ra3oB"
JlelicTBUE )KUJIKOCTHU M Ta3a HAa MOTPYKEHHOE B HUX TEIO bubmuorexa [JOK
46 https://m.edsoo.ru/ffOblaec
OO6opynoBaHue TEXHOIIApPKa
ApxumenoBa cuiia bu6mmoreka [IOK
47 https://m.edsoo.ru/ff0b197a
OO6opynoBaHue TEXHOIAPKa
48 IInaBanue Ten bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe
49 [InaBanue cynoB bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca
50 BosnyxonnaBanue bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca
Hnempyxmaoswe no Th. Jlabopamoprnas paboma no meme
51 "Onpedenenue guimanxkusaoujel Cuvl, oetcmayoujeli Ha O6opynoBaHue TEXHOMApKa

NnoZcpyoHCenHoe 6 IHCUOKOCMb Mesio



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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52

HUnempyxmaowe no Th. Jlabopamoprnas paboma no meme
Buvisicnenue ycnoeuil nnasanus mena 6 #uokocmu

O6opynoBaHHue TEXHOMIAPKA

53

Konumponsnas paboma no meme ""Apxumeooesa cuna. Ilnasanue
44
men

5. Padora u MmomHOCTB. DHeprust 12
54 Mexannueckas padota. Eaunuiisr paboTs 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0b25f0
55 Momuocts. EquHuneEl MOIITHOCTH 1
56 [Ipocteie Mexanu3mebl. Peruar. PaBHoBecue cuil Ha pelyare. 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0b2abe
S7 Hpomexyrousas arrecrais O6opynoBaHue TeXHOIMapKa
o8 MomeHT cunbl. Peiuaru B 651T}g npupone, Texuuke. [Ipumenenne . Bu6maorexa LIOK
MIpaBUJI paBHOBECHSI phlyara K OJIOKy. https://m.edsoo.ru/ffob2fe6
59 HUncmpyxkmaore no To. Jlabopamoprnas paboma "Buvisachenue bubmuorexa [JOK
ycnosus pasHosecus peliaza https://m.edsoo.ru/ff0b2c6c
PaBencTBO palboOT MpH UCIOJIB30BAHUN TPOCTHIX MEXAHU3MOB. Bu6uorexa [JOK
60 3oJioToe npaBuiio" MexaHuku. LIeHTp TsoxecTH Tena. Y cinoBus 1 https://m.edsoo.ru/ffob23ca
paBHOBECHS Tell.
O6opynoBaHue TeXHOMApKa
61 KoaddumuenT nmose3snoro aecTBUS MEXaHU3Ma 1 bu6mmoreka [JOK
https://m.edsoo.ru/ffob31d0
Oueprusi. [loTeHImanbHas U1 KWHETUYECKAs SHEPIHs bubnunoreka [JOK
62 1 https://m.edsoo.ru/ffob3658
63 [IpeBpanienue 0THOTO BUJIa MEXaHUYECKOM SHEPIUU B APYTOU 1 bubnuorexa [IOK

https://m.edsoo.ru/ff0b38c4
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O6opynoBaHuE TEXHOIAPKA

HUnempyxmaowe no Th. Jlabopamoprnas paboma no meme

bu6mmoreka [{OK

64 "Onpeodenenue KII/[ npu nooveme mena no HAKIOHHOU NIOCKOCMU 1 https://m.edsoo.ru/ff0b3aea
O06opynoBaHUE TEXHOIIAPKa
65 Konumponsnas paboma no meme ""Paboma, mownocme, snepzus’’ 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0b3c5c
[ToBTOpenwue (3 4.)
66 [ToBTOpenue no teme "B3aumMopeicTeue Ten 1 OGopyIOBAHHAE TEXHOTAPKA
67 [ToBTOpenue no teme "JlaBnenue 1
68 [ToBTOpenue no Teme "Pabora. MomiHOCTh. DHEprus'"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 12
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https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

01.09 |1 Mexannueckoe BUKeHuEe. MaTepuanbHas TOUKa
04.09 2 Cucrema orcueta. OTHOCHTEIHLHOCTh MEXaHUYCCKOIO ABIKCHUS Bubmorexa LIOK
https://m.edsoo.ru/ff0ad474
06.09 3 PaBHOMEpHOE IPSIMOTMHEWHOE IBIKEHUE bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
08.09 4 HepaBHomepHoe npsmomnHeliHoe aBmwkeHne. CpeaHss u OGopyoBaHIe TexHOMApKa
MTHOBEHHASI CKOPOCTh
11.09 5 [IpsimonrHENHOE PaBHOYCKOPEHHOE JIBMKEHHE. Y CKOPEHUE bubmmorexa LIOK
https://m.edsoo.ru/ff0ad8d4
13.09 5 CKOpOCTH MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO JIBUKCHUSI. OGopyoBaHe TexHOMapKa
I'paduk ckopocTu
15.09 7 JlabopaTtopHnas pabora Nel "Omnpenenenue nyOpCHHSI Tefa npu ﬁ;lgsﬁ?/(;:izzzi(.)rﬁ/ma dbis
PaBHOYCKOPEHHOM JIBH)KEHUH 10 HAKJIOHHOW TIOCKOCTH OGopyoBaHIe TexHOMapKa
18.09 |8 CoOoguoe manxenue teia. OnslTel [annies OO6opynoBaHue TEXHOIAPKa
20.09 9 PaBHOMEpHOE nBMKEHUE IO OKpYkHOCTH. [leproa u yactora bubmuorexa [JOK
oOparmienus. JInHeHHas U yrioBas CKOPOCTH https://m.edsoo.ru/ff0ael76
22.09 10 LleHTpoCTpeMHUTENIEHOE YCKOPEHUE
25.09 11 [TepBrriii 3akoH HeroToHa. Bektop cuibl bubmmorexa LIOK
https://m.edsoo.ru/ff0ae612
27.09 bubnuoreka [JOK
12 Bropoii 3akon Hetotona. PaBHoaeiicTByro1as criia https://m.edsoo.ru/ff0ae72a
O06opynoBaHue TeXHOMAPKA
29.09 bu6mmoreka [JOK
13 Tpernii 3akon Hetotona. Cynepno3umus cui https://m.edsoo.ru/ff0ae982
O6opynoBaHue TEXHOMApKa
02.10 |14 Pemenue 3anau Ha mpuMeHeHne 3ak0HOB HproTOHA bubnuoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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https://m.edsoo.ru/ff0aeb6c

04.10 bubnmoreka [JOK
15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0aeca?
O6opynoBaHHUe TEXHOIAPKA
06.10 | 16 Pemenue 3amau mo teme «Cuita ynpyroctu»
09.10 bubmmoreka [JOK
17 JIabopartopras padota Ne2 «OmnpeneneHne 5KeCTKOCTH PYKHHBD https://m.edsoo.ru/ff0aee28
OOGopynoBaHue TeXHOMApKa
11.10 bubmmoreka [{OK
18 Cuia TpeHust https://m.edsoo.ru/ff0af738
OO6opynoBaHue TEXHOIAPKa
13.10 19 Pemenne 3agad mo teme «Cuita TpeHUS» Bubnuorexa LIOK
https://m.edsoo.ru/ff0afa26
16.10 20 Ha60paTOpH'2‘15[ pabota Ne3 "Omnpenenenue KO3PPHUITUCHTA TPCHUS ]r?':tlgg:?/(:rf.eelzjzi(.)rﬁ/mabee
CKOJIbKCHUS
OO6opynoBaHue TEXHOIIApPKa
18.10 21 Pemenne 3aga4d mo teme "3akonbl HetoToHa. Cuia yrnpyrocru. bubmuoreka [JOK
Cuna tpenus" https://m.edsoo.ru/ff0afb8e
20.10 99 Cuiia TSHKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHe bubnuoreka [JOK
CBOOOHOTO MAJECHUS https://m.edsoo.ru/ff0af044
23.10 23 Ypok-koHpepennus "JIBmwkeHne Tex BOKPYr rpaBUTAIIHOHHOTO OGopyzoBaiie TexHomapKa
uentpa (Conneuynas cucrema). ['amaktuxu"
25.10 24 Pemenue 3agau no reme "Cuiia TSHKECTH M 3aKOH BCEMUPHOTO bu6mmoreka [JOK
TSrOTeHUS " https://m.edsoo.ru/ff0af5f8
21.10. 25 [TepBas kocMuueckas CKOpocTh. HeBECOMOCTh U Mieperpy3ku Bubmorexa LIOK
https://m.edsoo.ru/ff0af33c
06.11 26 PaBHOBecue MaTtepraabHON TOUKH. AOCOIOTHO TBEPAOE TEIO. bubnuoreka [IOK

PaBHOBecue TBEPAOIO Teia ¢ 3aKPEIIEHHON OCBIO BpallCHUS

https://m.edsoo.ru/ff0afe36
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08.11 |27 Mowment cuibl. Llentp TsxecTn O6opynoBaHHue TEXHOMAPKA
10.11 28 Pemenue 3apa4 o Teme "MowmeHT cwitbl. LleHTp TskecT" Eggg?lﬁzzziorﬁ/mb 02b4
13.11 29 [ToaroroBka K KOHTPOJBHOW paboTe 1o Teme "MexaHruuecKkoe bubnuorexa [JOK
nBmkenue. Bzanmopericteue ten" https://m.edsoo.ru/ff0b0408
15.11 30 KonTponbHas paborta o teme "MexaHndeckoe JBUKEHHE. bubnuorexa [JOK
Bzaumopeiictue Ten" https://m.edsoo.ru/ff0b06ec
1r.11 Nmnynsc Tena. UMnysbe cuiibl. 3aKOH COXpaHEHUS UMITYJIbCA. Brbmiorexa LIOK
31 Vipyroe i Heynpyroe B3amMonEHCTEME https://m.edsoo.ru/ff0b07fa
OOGopynoBaHue TEXHOIIApKa
20.11 32 Pemenwue 3a1a4 o Teme "3aKOH COXpaHEHUS UMITYJIbca" Bubnuorexa LIOK
https://m.edsoo.ru/ff0b096c
22.11 33 VYpok-koHpepennus "PeakTuBHOE ABMKEHUE B IPUPOJIE U
TeXHHUKE"
24.11 bubnuoreka [IOK
34 Mexanudeckasi paboTa U MOIITHOCTh https://m.e dsg).ru /f0b0as4
2111 35 PaGora cuibl TSKECTH, CHITBI YIIPYTOCTH M CUJIBI TPEHUS Bubmiorexa LIOK
https://m.edsoo.ru/ff0b0db8
29.11 JlabopaTtopnas pabora Ne4 «Ornpezenenne padoThl CUIIbI TPEHUS
36 MIPU PAaBHOMEPHOM JIBFDKEHHH TeJla 110 TOPU30HTATBHOM OO6opynoBaHue TeXHOMAPKa
MTOBEPXHOCTM)
01.12 | 37 Ces3b sHeprun u padoTsl. [loTeHnanbHas sHeprus
04.12 38 Kunernueckas sneprusi. Teopema 0 KHHETHYECKOHW SHEPTHU Bubmorexa LIOK
https://m.edsoo.ru/ff0b0c32
06.12 | 39 3aKOH COXpPAaHEHUs DHEPTUU B MEXAHUKE
08.12 40 JlaGopatopHas pabota Ne5 «M3ydyeHune 3aKkoHa COXpaHEHUS bubnuoreka [IOK

OHEPTHUUN»

https://m.edsoo.ru/ffOb12fe
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O06opynoBaHue TEXHOMIAPKA

11.12 41 KonebarenpHoe €HUE U €r0 XapaKTepUc bubamorexa LIOK
nebarenbHOe ABMKCHNE U €T0 XapaKTePUCTHKU
8 Paictep https://m.edsoo.ru/ff0b1858
13.12 bubmmoreka [{OK
42 3aryxaroriue Kosebanus. BeinyxaeHubie kosebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
OOGopynoBaHue TeXHOMApKa
15.12 | 43 MaremaTuyecKui U MPY>KUHHBIA MAsITHUKA OOGopynoBaHue TEXHOIAPKa
18.12. 44 VYpok-uccienoBanue «3aBUCUMOCTb IEPUOAA KOJIeOaHUM OT bubnuorexa [JOK
KECTKOCTH MPYKHHBI U MAaCChl TPy3a» https://m.edsoo.ru/ff0b197a
20.12 | 45 [IpeBpaieHue 3Heprun Mpu MEXaHUYECKUX KOJIEOaHUSIX
22.12 bub. OK
46 Ha60paT0£)Ha51 pabota Ne6 «Ormpenenenre 4acTOThI U TTEPUO/Ia h;lpsji?/(;:zzzﬁ).ru Iff0blaec
KoJIeOaHUH TIPY)KUHHOTO MasITHUKA)
OOGopynoBaHue TEXHOIIApKa
2512 Jlaboparopnas padota Ne7 «IIpoBepka HE3aBUCUMOCTH EepHOIa bubmorexa LIOK
TOpHAs ta No7 «IIpoBepka HE3aBHCUMOCTH TIEpH:
47 P ]3 P PoBep proa https://m.edsoo.ru/ff0b197a
KoJieOaHMH TPy3a, MTOJIBEIICHHOTO K HUTH, OT MacChl TPy3a»
OOGopynoBaHue TEXHOIIAPKa
27.12 48 Mexanndeckre BoIHbI. CBOMCTBA MEXaHUUECKUX BOJIH. bu6mmoreka [JOK
ITpoaobHbIEC U MONIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
29.12 49 Ypoxk-koHpepennus "MexaHnuecKre BOJTHBI B TBEPIOM TelIe.
Ceiicmnueckue BOJIHbI"
10.01 | 50 3BykK. PacnipocTpaHeHue u oTpakeHue 3ByKa
12.01 Ypok-uccienoBanue "HabmoaeHe 3aBUCUMOCTH BBICOTHI 3BYKa
51 " OO6opynoBanue TexHONApKa
OT YaCTOTBI
15.01 |52 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHUUECKUIN PE30HAHC ObopynoBaHue TeXHOMapKa
17.01 VYpoxk-koHpepeHuus "YnpTpa3Byk U HHPPa3ByK B IPUPOJIE U bubnuoreka [IOK
53
TEXHUKE" https://m.edsoo.ru/ff0b23ca
19.01 |54 ITonroToBka K KOHTPOJILHON paboTe 1Mo Teme "3aKoHbI bubnuoreka [IOK
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coxpaHeHus. MexaHndeckune KoJieOaHusi U BOJTHbI"

https://m.edsoo.ru/ff0b25f0

22.01 55 KonTtponrsHast pabota o Teme "3aKoHbI COXpaHEHHUS.
Mexanunueckue KojaeOaHus 1 BOJHBI"
24.01 56 DNEKTPOMarHUTHOE MOJie. DJIEKTPOMATrHUTHBIE BOJIHBI Brbmiorexa LIOK
' https://m.edsoo.ru/ff0b2abe
26.01 | 57 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH O6opynoBaHue TEXHOMAapKa
29.01 58 VYpok-koHpepennus "llkana 3meKTpoMarHuTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHuE MEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBSI3H" https://m.edsoo.ru/ff0b2fe6
31.01 59 Ypoxk-uccnenoBanue "M3ydeHne cBONCTB AIEKTPOMArHUTHBIX bubmorexa [IOK
BOJIH C TIOMOIIBI0 MOOHJIBHOTO Tenedona" https://m.edsoo.ru/ff0b2c6c
02.02 50 Pemenue 3a1a4 Ha onpe/ieIeHUe YaCTOTHI U JITTUHBI
AIIEKTPOMArHUTHON BOJTHBI
05.02 DJieKTpoMarHuTHas npupoja ceera. Ckopocth cBeTa. BotHOBBIE Bubnuorexa LIOK
61 . ’ ' https://m.edsoo.ru/ff0b31d0
CBOMCTBa CBeTa
OO6opynoBaHue TEXHOIAPKa
07.02 Hctounuku ceta. [IpsamosinHeitHOE pacpOoCTpaHEHUE CBETA Bubnuorexa LIOK
62 ' ' https://m.edsoo.ru/ffob3658
3atmenust CosHia v JIyHbl
O0opynoBaHHe TEXHOMIApKa
09.02 3aKkoH OTpaxeHHUs CBeTa. 3epkaiia. Pemenue 3agad Ha bubmmorexa LIOK
63 ! ] https://m.edsoo.ru/ff0b38c4
NPUMEHEHHE 3aKOHA OTPAKEHHS CBETa
O0opynoBaHHe TEXHOMIApKa
12.02 bubmuoreka [JOK
64 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
OO0opynoBaHue TEXHOIApKa
14.02 65 IlonHoe BHyTpeHHEE OTpaxkeHHe cBeTa. Mcnonap3oBaHue NoiaHOTro bubnuoreka [IOK
BHYTPEHHET0 OTPa)KEHHs B ONITUYECKUX CBETOBOAX https://m.edsoo.ru/ff0b3c5c
16.02 66 JlaGopatopHas pabota 8 "VccrnenoBanue 3aBUCUMOCTH yIila OGopyoBanHe TexHONapKa

IpCIOMIICHHUA CBETOBOTO JIy4da OT yIJjia MaJCHUA Ha I'PAHULIC
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"BO3/1yX-CTEKIIO"

19.02 67 VYpoxk-koupepenuus "Mcnoab30BaHre IOJIHOTO BHYTPEHHETO
OTPa)KECHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAs CBSI3b"
21.02 bubnuorexa [JOK
68 JIuna3el. OnTHvecKas cuia JIMH3bI https://m.e dsi.ru Iff0b3f2c
26.02 69 ITocTpoeHne N300paKeHUil B TMH3aX bubmmorexa LIOK
https://m.edsoo.ru/ff0b444a
28.02 JlabopaTtopHnas pabota "Onpenenenre GOKYCHOTO PacCCTOSIHUS U bubmmorexa LIOK
70 . . https://m.edsoo.ru/ff0b4206
ONTUYECKOU CUJIbI coOMparomien TMH3bI"
OOGopynoBaHue TEXHOIIApKa
01.03 71 VYpok-koHpepenmus "Ontudyeckre TMH30BbIe TPHOOPH" ﬁgg:?;;:?dziorﬁlﬁoc 0ae
04.03 72 ['ma3 xak ontuueckas cucrema. 3peHue Bubnuorexa LIOK
https://m.edsoo.ru/ff0b4684
06.03 | 73 VYpoxk-koudepennus "Jledexto 3penus. Kak coxpanuts 3penue"
11.03 74 Paznoxxenne 6enoro ceeta B cnektp. OnbiTel HeloTOHA. bubmuorexa [JOK
Cr0XeHHE CIIEKTPalIbHBIX IBETOB. JlMcrepcus cBeTa https://m.edsoo.ru/ffocOf4c
13.03 JlaGopaTtopnast pabotaNe9 "OmnbIThI MO Pa3I0KEHHUIO OEJI0TO CBETa bubmuoreka [JOK
75 B CIICKTP U BOCIPHUATHIO [IBETA MPEAMETOB IIPH UX HAOIIIOCHUN https://m.edsoo.ru/ff0cOe2a
yepes 1BETOBbIe PUIbTPHI" O6opynoBaHue TeXHOMAapKa
15.03 76 Ypoxk-npakTtukyM "BosHOBBIE CBOKCTBA CBETA: AUCIIEPCHUS, OGopyzoBaiie TexHonapKa
uHTepdepeHus u qudpaxuus”
18.08 7 OmneiTel Pe3epdopna u mianeTapHasi MOJIEb aTOMa Bubmmorexa LIOK
https://m.edsoo.ru/ff0c12a8
20.03 | 78 IToctynatel bopa. Monens atoma bopa
22.03 79 Hcnyckanue u nornouieHue ceera aroMoM. Kautel. JIuneiuateie bubnuoreka [IOK

CIIEKTPbI

https://m.edsoo.ru/ff0c144c
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01.04 80 VYpoxk-npaktukyMm "Habmoeare CieKTpoB HCITyCKaHus " Bubmorexa HOK
https://m.edsoo.ru/ff0c1550
03.04 81 PannoakTHBHOCTE U €€ BHIIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c1672
05.04 82 Crpoenne aToMHOTO sijipa. HykimoHHas Moiens bubmmorexa LIOK
https://m.edsoo.ru/ff0c18ac
08.04 83 PamnoakTuBHBIC TpeBparnicHust. 30TombI bubmmorexa [TOK
https://m.edsoo.ru/ff0clal4
10.04 84 Pemenue 3amgau mo teme: "PagnoakTuBHBIC peBpanieHus" bubmorexa HOK
https://m.edsoo.ru/ff0clb4a
12.04 | 85 [Tepuoa momypacnazaa
15.04 86 VYpok-koHpepennus "PagnoakTuBHbIe U3TYyYEHUS B IPUPO/IE, bubnuoreka [IOK
MEIUIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
17.04 g7 SnepHblie peakiuu. 3aKOHBI COXpAaHEHHUS 3apsIOBOIO U MaCCOBOTO bubmuorexa [JOK
qrcen. DHEPrusl CBA3HM aTOMHBIX siiep. CBsA3b MacChl M SHEPTUU https://m.edsoo.ru/ff0c1c58
19.04 | 88 IIpomexxyTounasi arrecranusi. KonrposbHas padora
22.04 | 89 Pemenne 3agau mo reme "Anepueie peakiun"
24.04 90 Peakiuu cuntesa u nenenus saep. Mcrounuku sneprun CotHIIa U bu6mmoreka [JOK
3BE3 https://m.edsoo.ru/ff0c1e88
26.04 o1 VYpok-koudepennus "AnepHas sHepreTrka. JelcTBus
PalMOAKTUBHBIX M3JIy4YCHHI Ha )KUBBIC OPraHU3MbI"
29.04 92 [ToaroToBka K KOHTPOJIBHOU paboTe Mo TeMe "IIEKTPOMArHUTHOE bubnunoreka [JOK
noJie. DIIEKTPOMarHUTHbIC BOJHBL. KBaHTOBBIC siBICHUS " https://m.edsoo.ru/ff0c223e
03.05 93 KonTposnpHast paboTa o Teme "51eKTpoOMarHuTHOE T0JIE.
DneKkTpoMarHuTHbIe BOJHBL. KBaHTOBBIE siBIeHUS"
06.05 94 [ToBTOpenue, o6odenue. JlabopatopHsie paboThI IO Kypcy bubnuoreka [IOK

"B3zaumMoaencraue Tea"

https://m.edsoo.ru/ff0c245a
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O06opynoBaHue TEXHOMIAPKA

08.05 [ToBTOpenue, 06001IeHNE. Penienne pacyeTHBIX U Ka4eCTBEHHBIX bubnmoreka [JOK
95 1
3aa4 1o Teme "TeroBsie mporecch” https://m.edsoo.ru/ff0c2572
13.05 96 [ToBTOpenue, oboOmeHne. Penienne pacueTHBIX U Ka4eCTBEHHBIX 1 bubnuorexa [JOK
3amau o Teme "KIIJI TemnoBeix gurareineii” https://m.edsoo.ru/ff0c2a22
15.05 97 [ToBTOpenue, 06061menHne. Pemenne pacyeTHbIX U Ka4UECTBEHHBIX 1 bubnuorexa [JOK
3agad o Teme "KI1J] anexTpoycranoBOK" https://m.edsoo.ru/ff0c2b30
17.05 98 [ToBTOpenue, o6o6meHne. JlabopatopHbie pabOTHI IO KYypCy 1 1 ﬁtﬁfﬁ?/i::;ic]i(.)rﬁlﬁm 9c52
"CBeToBbI€ sIBIIEHUSA"
OOGopynoBaHue TEXHOIIApKa
20.05 99 [ToBTOpenue, 0606menne. PaboTa ¢ Tekctamu Mo Teme "3aKOHBI 1 bubnmorexa [JOK
COXpaHEHHs B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
22.05 100 [ToBTOpenue, o6o0menne. Pabora ¢ TekcTamMu 1o TeMe 1 bubmorexa [IOK
"Kone6anus 1 BOJTHbI" https://m.edsoo.ru/ff0c2e82
24.05 101 [ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu mo teme "CBETOBBIC 1 bu6mmoreka [IOK
sBIICHUS" https://m.edsoo.ru/ff0c3044
27.05 102 [ToBTOpenue, o606menne. Pabora ¢ TekcTamu 1o Teme 1
"KBanToBas u sinepHas pusuka
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 27
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