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MHNOACHUTEJIBHASA 3AIIUMCKA

[IporpamMma mo ¢u3uMke Ha YpPOBHE OCHOBHOI'O OOILIEro 0O0pa3oBaHMs COCTAaBJIeHA HAa OCHOBE MONOKEHUH U
TpeOOBaHMI K pe3ynbTaTaM OCBOGHMST Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTEeIbHOM MPOrpamMMbl,
npeacraBieHHbIX B PI'OC OO0, a takxe ¢ yuéroM QenepanbHoil pabodeii mporpaMMel BocnuTanus n Konunenuun
npenojaBanus yueOHoro npeamera «Duznkan.

Conep:kaHue mTpoOrpaMMbl MO (U3MKE HANpaBiIeHO Ha (HOPMHPOBAHUE ECTECTBEHHOHAYYHOW T'PaMOTHOCTH
Oo0ydJaloUMXCsi M OpraHU3alMi0 U3y4deHuss (U3UKUM Ha AeITeIbHOCTHOW ocHoBe. B mporpamme mo ¢usuke
YUUTBIBAKOTCS BO3MOXKHOCTH YueOHOro mpeaMera B peanusanuu TpeboBanuii PI'OC OOO x ImiaHUpyeMbIM
JUYHOCTHBIM U METaIllpeMETHBIM pe3yJbTaTaM OOydYeHHs, a TaKKe MEKIPEIMETHBIC CBSI3U €CTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHmsl.

[Iporpamma 1o (u3MKe yCTaHABIMBACT paclpe/elicHue yueOHOro MaTepuaa 1o rogam ooydenus (1Mo kiaccam),
mpeyiaraeT MPHUMEPHYIO MOCIEN0BaTeIbHOCTh M3YYEHHs] TeM, OCHOBAaHHYIO Ha JIOTHKE Ppa3BUTHUA MPEIMETHOIO
CoJiepKaHus U y4€Te BO3PACTHBIX 0COOCHHOCTEH 00yJarOIIUXCsl.

[IporpamMma mo ¢u3uke pa3padboraHa ¢ HENbI0 OKa3aHUS METOJUYECKON IMTOMOIIM YUUTENIO B CO3JaHuN paboueit
MPOrpaMMBbI TI0 YIEOHOMY TIpeIMETY.

Ousnka SABIAETCS CHCTEMOOOPA3yIONIMM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB, IOCKOIBKY
(u3MUecKre 3aKOHBI JIGKAT B OCHOBE IPOIECCOB W SIBJIICHWM, M3y4aeMbIX XHUMHUEH, OMOIOrHel, acTpOHOMHUEH u
¢dusnveckol reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTABISIET Hauboee sICHbIe
00pa3Ipl TPUMEHEHHsI HAyYHOT'O METO/a MMO3HAHMS, TO €CTh CII0c00a MOTyYeH sl IOCTOBEPHBIX 3HAHUI O MHpE.

OpHa w3 TAaBHBIX 3a7ad  (U3MYECKOro o00pa3oBaHHMs B CTPYKType oOIero oOpa30BaHHsS COCTOMT B
(hOpMHPOBAHNH €CTECTBEHHOHAYYHOH IPaMOTHOCTH M HHTEpeca K HayKe y o0yJaromuxcsl.

Uzyuenne ¢usnkyn Ha 0a30BOM ypOBHE MPEIOIaracT OBJIAJICHUE CIEAYIONIMMH KOMIETEHTHOCTSIMH,
XapaKTepU3YIOIMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTB!

®  Hay4YHO OOBSICHATH SIBJIICHHSI,

®  OIIEHUBAThH M TOHUMATh OCOOEHHOCTH HAYIHOT'O HCCIIEIOBAHMUS,
®  MHTEPIPETHPOBATH JaHHBIE M UCIIOIB30BaTh HAYYHBIE TOKA3aTENbCTBA IS TIOJTYICHUS BEIBOJIOB.
Henn w3ydeHuss (Qu3MKHM Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHusi onpeneneHsl B KoHnenmuu
npenojaBanus ydeObHoro mnpeamera «®Pusmka» B 00pa3oBaTENbHBIX oOpraHu3amusax Poccuiickort denepanmw,
peanu3yIoNuX OCHOBHBIE 00IIe00pa30BaTEIbHBIC MPOTPaMMEBI, YTBEPXKASHHON permerrneM Komrernn MuHuCTepCTBa
npocemenus Poccutickoit @eneparinu (ipotokon ot 3 mekadps 2019 r. Ne I[TK4BH).
enn n3yyenus: Gusuku:

. puoOpeTeHne MHTEpeca M CTPEMJIEHHs OOydYaromMXcs K HaydHOMY H3YyYEHMIO IPUPOABI, Pa3BUTHE HUX
MHTEJJICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

. pa3BUTHE NPENCTaBICHUI 0 HAYYHOM METOJe IO3HaHUA U (OPMHUPOBAHUE HCCIEA0BATENbCKOIO OTHOLICHUS
K OKpY’KalOIIUM SIBIICHUSAM;

. (hopMHpOBaHHE HAyYHOI'O MHPOBO33PEHHMsSI KaK pe3ylbTaTa H3y4CHUS OCHOB CTPOCHHUS MaTepuu H
(hyHIIaMEHTaTbHBIX 3aKOHOB (DU3UKH;

. (hopMHpOBaHHE NPEICTABICHUN O POMM (DU3HMKU JUIS Pa3BUTHS APYTUX E€CTECTBEHHBIX HAYK, TEXHHKH H
TEXHOJIOTHH;

. pa3BUTHE MPENCTaBICHUH 0 BO3MOXKHBIX chepax Oymymieil mpodeccnoHaTbHON AESTENFHOCTH, CBSI3aHHOH C

(U3MKOH, MOATOTOBKA K AajbHEHIIEMY 00y4EHHIO B TOM HalpaBJICHHUH.

JocTmkenue »THX Ieied mporpamMmbl 1Mo (u3uKe Ha YpOBHE OCHOBHOTO 0OIero oOpa3oBaHMs O0ECIIEdHUBAETCS
pELICHNEM CIIEeIYIONINX 3a1ay:

. npuoOpeTeHne 3HaHUN O JUCKPETHOM CTPOEHHH BEILECTBA, O MEXaHMUYECKUX, TEIJIOBBIX, SJIEKTPUYECKUX,
MarHUTHBIX U KBAaHTOBBIX SIBIICHUSX;

. npuoOpeTeHne yMEHUH ONMUCHIBaTh M OOBSICHATH (pU3MYecKue SBICHUS C HMCIOIb30BAHMEM IIONTY4YEHHBIX
3HAHHI;

. OCBOGHME METO/OB PeLICHHS MPOCTEHIIMX pPacuyETHBIX 3aJad C HCIOJIb30BaHUEM (HU3UUECKHX MOJEIEH,
TBOPYECKUX U MPAKTUKOOPHEHTHPOBAHHBIX 3a71ay;



. pa3BuTHE yMEHHMH HAOMI0AaTh NPUPONHBIC SBICHHUS M BBIIOIHATH OIBITHL, J1a0OpaTOpHBIE PabOTHl H
9KCTIIEPUMEHTAIIbHBIE UCCIIEIOBAHUS C UCTIOIIB30BAaHUEM H3MEPUTENBHBIX TPUOOPOB;

. ocBocHHE TPUEMOB paboTHl ¢ HH(opManued (HU3MUECKOro COAep)KaHUs, BKIOYas HHGOPMALHUIO O
COBPEMEHHBIX JOCTIKEHUIX (PU3UKH, aHAJIN3 U KPUTHUECKOE OlICHUBaHNE HH(OpMaIK;

. 3HaKOMCTBO cO cepamMu mpodeccHOHaTbHON AEITEIBHOCTH, CBS3aHHBIMHU C (DU3UKOH, M COBPEMEHHBIMHU
TEXHOJIOTUSIMHU, OCHOBAHHBIMU Ha JOCTH)KEHHSIX (PU3NUECKON HAYKH.

Ha u3syuenue ¢usuku (6a30BBIi YpOBEHb) Ha YpPOBHE OCHOBHOT'O 00Iero oopa3zoBaHusi orBoauTcst 238 wacos: B 7
kiacce — 68 yacoB (2 yaca B Henenwo), B 8 kinacce — 68 yacoB (2 wyaca B Henenmo), B 9 kiacce — 102 gaca (3 yaca B
HEJIENI0).

[Ipeanaraemerii B mporpamMme Mo QU3MKe MEepPeYeHb JIa0OpATOPHBIX PabOT M OMBITOB HOCHT PEKOMEHIATEIbHBIH
XapakTep, yYUTeNnb JenaeT BBIOOp MpoBeAeHUS JabopaTopHBIX pabOT M OMBITOB C YYETOM WHIMBUIYAJTBHBIX
0COOCHHOCTEH O00YyYarolMXCs, CHHCKAa OSKCIEPUMEHTAIBHBIX 3aJjaHWil, INpe/iaraéMblX B paMKaXx OCHOBHOTO
rOCYapCTBEHHOT'0 9K3aMeHa 1o (pusuke.



COJEPXKXAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®usnka u e€ posb B NO3HAHUHM OKPY/KAIOLIEr0 MUpA.

Oduzuka — Hayka o mpupone. AsneHus npupoasl. Gusndeckue SBICHUA: MEXaHUUYECKUE, TEIJIOBBIE, DIEKTPUUECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnveckue BemuuMHBL M3Mepenue ¢usmueckux BenuunH. Duszmueckue npubopbl. [lorpemHocTh HM3MEpEHHIA.
MexayHaponHasi CUCTEMa €IMHULI.

Kak ¢u3uka u JApyrue eCTECTBEHHBIC HAYKM H3y4daloT NPUPOAY. ECTECTBEHHOHAyUHBIM METOHA MO3HAHMS:
HaAOJIO/ICHHE, TIOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBHIKEHWE THUIIOTE3, JKCIIEPUMEHT MO MPOBEPKE THIIOTES,
00BsICHeHH e HaO0gaeMoro sBiieHUs. Onucanue QU3NUSCKUX SIBICHUH ¢ TTOMOIIBIO MOJICTICH.

Hemoncmpayuu.
1. MexaHn4ecKue, TEMJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJIICHUS.
2. dusnueckre mprudopsl U MPOIeIypa MPSIMbIX H3MEPEHUH aHAIOTOBBIM U IIM(POBBIM IPHOOPOM.

Jlabopamopnsie pabomst u onvimol.

Omnpenenenre NeHbI JeNeHNs IKaJIbl H3MEPUTENBLHOTO TTPUOOpa.

N3mepenne paccTosHUMN.

Uzmepenne o0bEémMa )KUAKOCTH U TBEPAOTO TENa.

Onpeznenenrie pa3MepoB MalbIX TeIl.

I/I3MepeHHe TEMIIEPATYPHI IIPU ITOMOINH KUAKOCTHOI'O TEPMOMETPA U JaTYUKA TEMIICPATYPHI.

oukrwnE

[IpoBeaeHuMe uCClIeAOBaHUS 10 IPOBEPKE THUIIOTE3bl: JAJIBHOCTh MOJIETa IIapHKa, IYIICHHOTO
TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIbINe BHICOTA ITyCKa.

Paznen 2. [lepBoHayaibHbIe CBEIEHHS O CTPOEHHHU BellecTBA.

CtpoeHHe BelecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. OIbIThI, JOKAa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA.
JBmwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBMKCHHS YacTHI[ C TeMIIEpaTypoil. bpoyHOBcKoe IBMIKEHUE,
mddysus. BzanmoselicTBIE YaCTHII BEIIECTBA: PUTSDKECHNE H OTTAIIKUBaHUE.

ATperaTHbIe COCTOSIHUS BEIIIECTBA: CTPOCHUE Ta30B, XKHUJIKOCTEH M TBEPIBIX (KPUCTAJUTMUECKUX) Tel. B3amMocBszb
MEKIY CBOHCTBAMH BENIECTB B PAa3HBIX arperaTHbIX COCTOSHHUSX M HMX AaTOMHOMOJEKYJSPHBIM CTPOCHUEM.
Oco00EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. HaGumoaeHre 6poyHOBCKOTO JBHYKECHUS.

2. Habnronenue muddysun.

3. HaGumonenne sinenmnii, 0OBSICHIIOMNXCS MPUTSDKEHIEM HITH OTTAIKMBAaHHWEM YaCTHIT BEIIECTBA.
Jlabopamopubvie pabomol u onvimel.

1. Orenka mraMeTpa aToMa METOAOM PSIOB (C UCIOb30BaHNEM (oTorpadmii).

2. OMNBITEI IO HAOTIOACHHIO TEIIOBOTO PACITHPEHHSI Ta30B.

3. OnbITHI 110 0OHAPYKEHUIO JEHCTBHS CHUJI MOJIEKYIIIPHOTO TIPUTSKEHMSL.

Paznen 3. /IBukeHue u B3auMojielicTBUeE TeJl.

Mexanuueckoe nBwxeHue. PaBHOMepHOoe u HepaBHOMepHoe JnBHKeHUE. CkopocTb. CpemHsisi CKOpPOCTh HpHU
HEpaBHOMEPHOM JBMXEHUH. Pacuér myTH u BpeMeH! ABHKEHHUS.

SIBnenue uHepuuu. 3aKoH MHEpUUH. B3anmozaelicTBHE Tea KaK MPUUYMHA U3MEHEHUSI CKOPOCTH JBUKEHUS Ten. Macca
KaK Mepa mHepTHOcTH Tena. [lnoTHocThs BemiecTBa. CBSA3b IJIOTHOCTH C KOJIMYECTBOM MOJEKYN B €AMHUIE 00bEMa
BEILIECTBA.

Cuna Kak XapakTepHCTHKa B3auMoAeHcTBUA Ten. Cuiia ynpyrocTd M 3akoH I'yka. M3mMepeHne CHIIbI ¢ IOMOIIBIO
JUHAMoOMeETpa. SIBneHue TAroTeHus U cuia TshkecTd. Cuila TSHDKECTH Ha JIpyrux muaHerax. Bec Tema. HeBecoMocTs.
CrnoxeHne cwil, HalpaBIEHHBIX MO0 OJHON NpsiMoil. PaBHoxelcTByromas cuil. Cuna TpeHus. TpeHne CKOIbXEHUS U
TpeHue Nokosl. TpeHure B IpUpPOJIe U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHMYeCKOro JBMXKEHHS Tea.

N3mepenne ckopocTy MPSIMOIMHENHOTO JBUKEHUS.

Habnronenue siBneHust HHEPIHH.

Habnronenue n3meHeHusi CKOPOCTH IIPH B3aUMOACHCTBUH Tell.

CpaBHeHME Macc 110 B3aUMOJEHCTBHIO TEI.

aprwDdPE



6. CnoxeHue cuil, HalpaBJIEHHBIX IO OJHON TPSIMOM.
Jlabopamopusie pabomul u onvimol.

1. OnpezeneHre CKOPOCTH PAaBHOMEPHOTO JBWKCHHUs (IIApHKa B IKHUJKOCTH, MOJCIH 3JICKTPUYECKOTO
ABTOMOOWJIS M TaK JaJiee).

2. Onpezaenenre cpeaHel CKOPOCTH CKOIBKEHUS OpYCKa MM MIapUKa 10 HAKJIOHHOW TIIOCKOCTH.

3. Onpezenenre MIOTHOCTH TBEPAOrO Tea.

4. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsOKEHUS (e OpMaIlii) MPYKUHBI OT PUII0KEHHOW CHUITBL.

5. OnbIThI, JEMOHCTPHPYIOIIME 3aBUCUMOCTh CHJIBI TpEHUs CKOJMBXKEHHMS OT Beca Telda M Xapakrepa

COIPUKACAIOUINXCS IIOBEPXHOCTEN.

Paznen 4. JlaBjenne TBEPABIX TeJl, JKUIKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHbBIIGHHUSI M YBENUYEHHs AaBlicHWs. JlaBieHue raza. 3aBUCHMOCTh JaBIICHHs ra3a oOT
o0béMa, Temmeparypel. Ilepemaua naBineHuMs TBEPABIMU TENAMH, JKUIKOCTAIMH M Ta3aMH. 3akoH Ilackais.
[THeBMaTHUeCKHEe MalIMHBL. 3aBUCUMOCTH JIABJICHHS JKAIAKOCTH OT TDIIyOWHBL. ['mapoctatudeckuil mapajiokc.
Coobmarommecs: cocyabl. [ mapaBinyeckne MeXaHU3MBI.

AtMocdepa 3emnm U atmocdepHoe naBieHHe. [IpuumHBI CyliecTBOBaHHMS BO3IYyHIHOW 000i0uku 3emin. OnbIT
Toppuuennu. U3mepenne atmochepHoOro AaBieHus. 3aBUCHMOCTh aTMOC(EPHOT0 IABJICHUS OT BBICOTHI HaJl YPOBHEM
Mopsi. [TpuGops! ajist u3MepeHus: aTMOC(hEPHOTO JIaBICHHUS.

JleiicTBHE XKHIKOCTH M Ta3a Ha MOrPYXEHHOE B HUX Teno. BelTankuparomas (apxuMenoBa) cuia. 3aKoH ApXumena.
ILnaBanue Ten. BozayxornaBanue.

Hemoncmpayuu.

3aBUCHMOCTb JJaBJICHUA Ta3a OT TEMIEPaTypPHI.

[lepenada naBieHUs )KUIKOCTHIO U Ta30M.

Coobmraroruecs: COCYIbl.

I'mapasnnueckuil npecc.

[IposiBnenue AericTBUsS aTMOCHEPHOTO TaBIICHHMS.

3aBUCHMOCTb BBHITAIKUBAIOIIEH CHJIBI OT 00hEMa MOTPYKEHHOM YaCTH TeJNa ¥ INIOTHOCTH YKHUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIICH CUJIBI BECY BBITECHEHHOM KUAKOCTH.

8. VYcnoBue miaBaHus Te: JIABAHUE WM NOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOLIEHMS IUIOTHOCTEH Tena
1 KUAKOCTU.

Jlabopamopubvie pabomsl u onvimel.

NoakrowdpE

1. HccnenoBanne 3aBUCHMOCTH Beca Tela B BOJIC OT 00bEMa MOTPY>KEHHOM B KHUIKOCTh JaCTH Tea.

2. OmnpeneneHre BHITATKHBAIONIEH CHIIBI, ICHCTBYIONISH Ha TE0, MOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CHIIBI, IEHCTBYIOIIEH HA TENO B KUIKOCTH, OT MAaCChI Tela.

4. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAJIKMBAIOIIEH CHIIBI, AEHCTBYIOMIEH Ha TENO B KHUAKOCTH, OT
00bEMa MOrpy>XKEHHOM B JKUAKOCTH YaCTH TeJla U OT IJIOTHOCTH JKHUKOCTH.

5. Koncrpynpopanme apeoMerpa Wi KOHCTPYHPOBAHHE JIOAKH U OTPeIeIeHne € rpy30n0abEMHOCTH.

Pa3zpgen 5. PaboTa 1 MOITHOCTH. DHeprus.

Mexanmndeckas padbora. MONIHOCTb.

IIpocTeie MexaHU3MBIL: phlvyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [lpaBuno paBHOBecust peluara. IIpuMeneHue nmpaBuia
paBHOBecHus pbrdara K 010Ky. «3omotoe mpaBuio» Mexanukd. KIIJ[ mpocTteix Mexanm3moB. [IpocTeie MexaHU3MEI B
OBITY U TEXHUKE.

Mexanuueckass sHeprus. Kunernueckas u notreHuuandbHas sHeprus. [IpeBpallieHne OJHOrO BHAA MEXaHUYECKOU
9HEPruu B Ipyroi. 3aKOH COXPAHEHHS SHEPTUU B MEXaHHKE.

JHemoncmpayuu.

1. [IprMeps! TPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenne paboTh! CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUH TeJla 110 TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHS pblUara.

3. N3mepenne KIIJ{ HaKIOHHOM MJIOCKOCTH.

4. W3zyuenne 3akoHa COXpaHEHHsI MEXaHMUECKOH SHEPIHH.

8 KVIACC

Pa3nen 6. TensioBble sIBJICHHS.



OCHOBHBIC TOJNIOXKCHHUSI MOJEKYISIPHO-KUHETUYECKON TeopuH CTpOCHMs BemiecTBa. Macca W pa3Mepbl aTOMOB U
MousieKya. ONBITHI, TOATBEPKIAIOIINE OCHOBHBIE TTOI0KEHUSI MOJICKYIIPHOKHUHETUYECKOU TEOPHH.

Mogenu TBEPAOro, XHUAKOIO M Ta3000pa3HOr0 COCTOSIHMM BemiecTBa. Kpucrammmueckue W aMop(HBIC Tena.
OOBbsiCHEHHE CBOWCTB Ta30B, JKUAKOCTSH W TBEPABIX TEI HA OCHOBE IOJOKCHHUM MOJCKYIISIPHO-KHHETHICCKOM
Teopun. CMayMBaHUE U KaTWUIAPHBIC SIBJICHUS. TemIoBOe pacIupeHnue u CxxaTHue.

Temmneparypa. CBs3b TeMIIEpaTyphl CO CKOPOCTHIO TEILIOBOTO JIBUXKCHHS YacTull. BHyTpeHHsss 3Heprus. CriocoObl
M3MCHCHHUS BHYTPEHHEH OSHEpruu: TeIionepeaadya M COBepIIeHHWe paboThl. Buasl  Temonepenavw:
TCIUIOMPOBOJHOCTb, KOHBEKI M, U3JTYyYCHUC.

KonuuecTBo TemoThl. YenbHas TEIIOEMKOCTh BEIIECTBAa. TeII0OOMEH M TEIJIOBOE PaBHOBECHE. YpaBHEHUE
TeIoBoro Oayanca. [lnmamieHue W OTBEpAEBAaHME KPHUCTAUTMYECKUX BEHISCTB. YJEiIbHAas TEIUIOTA IUJIABJICHHMSL.
[TapooOpa3oBanue u kouzeHcaius. Vcnapenue. Kumnenwe. YaenpHas Teruiora mapooOpa3oBaHus. 3aBUCHMOCTH
TEeMIIEpaTyphl KUIIEHUS OT aTMOC(EPHOTO JIaBJICHUS.

Bnaxxnocts Bo3ayxa.

DHeprusi TOIINBA. Y IebHAs TEIIOTa CTOPAHHUSL.

[Mpunuuner padotbl TerioBbix jaurarenedi KIIJ TteruioBoro aurarens. TemioBble JBHraTeld M 3alllydTa
OKpY’Karollen Cpebl.

3aKOH COXpaHEHUS U MPEBPAIIEHNS SHEPTUU B TEIJIOBBIX MPOIIECCaX.

Hemoncmpayuu.

HaGuoeHrie OpoyHOBCKOTO JIBHKCHUSI.

HaGmonenue quddysum.

Habronenne siBieHW CMadYUBaHWS W KAMIDISIPHBIX SIBIICHUM.

Ha0:ronerme TermmoBoro pacmpeHus Tel.

N3menenne JaBJICHUA ra3a Ipru U3SMCHCHUHA 00BéMa 1 Harp€BaHWM UJIN OXJIAXKICHUH.

IIpaBuia u3MepeHus TEMIIEpaTyphl.

Bujsl Terionepenayu.

OxJTakIeHUE TPU COBEPITICHUH pabOoTEHI.

HarpeBanue npu coBepiieHnr paboThl BHEITHIMH CHJIAMH.

©CoNOR~WDNRE

10. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMIHBIX BEIECTR.
11. Habmonenne kumeHus.
12. HabnroieHre mocTosiHCTBA TEMIIEpaTYphI MTPH TUIABJICHUH.

13. Mopenu TemIoBbIX JBUTATENEH.

Jlabopamopnuvie pabomel u onvimel.

OnbITHI 110 0OHAPYKEHUIO JEHCTBHS CHUJI MOJIEKYIIIPHOTO TIPUTSKEHMS.

OMnBITHI IO BRIPAIIBAHHUIO KPHUCTAIJIOB TTOBAPEHHOM COJIH WJIH caxapa.

OnBITH 110 HAOIOIEHHUIO TETJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TeEIL.

Onpenenenre qaBiIeHUs BO3AyXa B OaJIOHE MITTPHIIA.

OnbITH, JIEMOHCTPHPYIOIINE 3aBHCHMOCTh JaBIICHHWS] BO3AyXa OT €ro o0béMa W HArpeBaHHS WIH
OXJTXKICHUS.

s wdE

6. [IpoBepka rumOTE3Hl IMHEHHON 3aBUCHMOCTH JUTHHBI CTOJOMKA KUIKOCTH B TEPMOMETPHUIECKON TpyOKe OT
TEMIIEPaTYPBbI.

7. Habnronenue n3meHeHust BHyTpEHHEH YHEPTUH Tella B pe3yJIbTaTe Temyonepenayn U paboThl BHEIIHUX CHIL.
8. HccnenoBanue sBIeHUS TEIIOOOMEHA NIPH CMELIMBAHUHN XOJIOAHON U TOPsiYeH BOJIBI.

9. Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOITYYEHHOTO BOJOW NPH TEMJIOOOMEHE C HArpeThIM METaJUINYEeCKUM
LUIMHAPOM.

10. Onpenenennie yaenbHON TEMIOEMKOCTH BELIECTBA.

11. HccnenoBanue nporecca ucnapeHus.

12. Onpenenenrie OTHOCUTEIBHON BIaXKHOCTH BO3/1yXa.

13. Onpenenenvie yaenbHON TEMIIOTHI MIJIaBIEHUS JIbJA.

Paznen 7. dnekTpryecKkue H MATHUTHBIC SBJICHUS.

OnexTtpu3anus Ten. JIBa poma 3JIeKTpHUYECKMX 3apsiioB. B3ammopelicTBue 3apspkeHHBIX Tenl. 3akoH KymoHa
(3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsSHKEHHBIX T OT BEIMYHMHBI 3apsIIOB U PACCTOSHUS MEKAY TEIAMH).
Onekrpuyeckoe nosue. HanpsskEHHOCTD 3ieKTpudeckoro mnois. [IpuHun cyneprno3uiuy 31eKTpudeckux mojel (Ha
KaueCTBEHHOM YpPOBHE).



Hocutenu snekTpuueckux 3apsaoB. DIeMEHTapHbIA siekTpuueckuid 3apsa. Crtpoenue atoma. [IpoBOgHUKH U
JTUAJIEKTPUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUECKOTO0 3apsiia.

DNEKTPUYECKUI TOK. YCIOBUS CYIIECCTBOBAHUS SICKTPUUECKOTO TOKA. MCTOUHHMKHM MOCTOSHHOrO Toka. JleHcTBUs
ANIEKTPUYECKOr0o TOKa (TEIIOBOE, XMMHUECKOE, MAaTHUTHOE). DIIEKTPHYECKUI TOK B KHUAKOCTSIX M rasax.
Onektpuueckass 1enb. Cuia Toka. OnekTpuueckoe HampspkeHue. CoONpoTHUBIEHHE MPOBOAHUKA. Y ETbHOE
CONPOTHUBJICHUE BemiecTBa. 3akoH Owma mis yuyacTka nenu. [lociemoBaTenbHOEe W IMapalielbHOE COCAMHEHHUE
MIPOBOJTHUKOB.

Pabora u wmomHOCTh 3neKkTpuueckoro Ttoka. 3akoH Jlxoyms—JleHna. DnekTpuueckHe HeNMu W TOTpeduTenH
3JIeKTpUUecKoil 3Hepruu B ObITy. KopoTkoe 3ambIkaHue.

[TocTosiHHBIC MarHUTHL. B3anmojelicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoe moyie. MarauTHoe noje 3eMJIH U €ro
3Ha4YCHUE JUIS JKM3HHM Ha 3emwse. OmneiT Opcrena. MarHuTHoe mosie 3JIEeKTPUYECKOro Toka. lIpuMeHeHume
3JIEKTPOMAarHUTOB B TEXHUKE. JIeHCTBHE MAarHUTHOIO MOJIA Ha MIPOBOAHUK C TOKOM. DJIEKTPOIBUTATENIb TTOCTOSHHOTO
ToKa. Mcronb3oBaHue 3JEKTPOABUTATENICH B TEXHUIECKUX YCTPOMCTBAX M HAa TPAHCIIOPTE.

Onwitel Dapazes. SIBaeHue snekTpoMarHUTHOM uHAYKIMU. [IpaBwio Jlenna. Onekrporeneparop. CrocoOb
MOJTyYSHHMSI SJICKTPUUCCKON SHEPTUU. DIEKTPOCTAHIIMHM HA BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTUU.

Hemoncmpayuu.

1. ONEKTpU3aIus TEI.

2. JIBa poza dIIeKTPUYECKHX 3aps/I0B U B3aUMOJICHCTBUE 3apsSHKEHHBIX Tedl.
3. VY CTpolcTBO U AEHCTBHE 3JIEKTPOCKOIIA.

4, DNeKTpOoCTaTUUECKast HHIYKITHS.

5. 3aKOH COXpaHEHUS IIIEKTPUUECKUX 3aPSI0B.

6. ITpoBOJHUKY U JUDIIEKTPUKH.

7. MopnenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUUECKOIO OIS,

8. HcTouHNKN TTOCTOSHHOTO TOKA.

9. JlefCTBHS DIEKTPUUIECKOTO TOKA.

10. DNEeKTPUYIECKHUI TOK B )KHJIKOCTH.

11. I"a3oBEIit pasps.

12. N3mepenne CHITbI TOKa aMIIEPMETPOM.

13. N3mepenne 1eKTpriecKoro HanpsHKeHUsT BOTBTMETPOM.

14, PeocTaT 1 Mara3mH COpoOTHBIICHUH.

15. BsanmogelicTBre MOCTOSHHBIX MAarHUTOB.

16. MonennpoBaHre HEBO3MOXXHOCTH Pa3AeiIeHNs MTOFOCOB MarHUTA.
17. MonennpoBaHre MarHUTHBIX ITOJIEH MTOCTOSSHHBIX MarHUTOB.

18. OmnsIT Dpcrena.

19. MarnuTHO€ ToJ1e TOKa. DJIEKTPOMarHuT.

20. JleiicTBMEe MATHUTHOI'O TIOJISI HA IIPOBOHUK C TOKOM.

21. ONEKTPOIBUTATENH ITOCTOSTHHOT'O TOKA.

22. HccnenoBanne sSBiIEHUS IEKTPOMATHUTHOW WHIYKITAH.

23. Onsbiter Dapanest.

24, 3aBUCHMOCTH HaITPaBIICHHUS HHIYKIIMOHHOT'O TOKA OT YCJIOBHIA €r0 BOSHUKHOBEHUSI.

25. DJeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuvie pabomut u onvimol.

1. OmnbIThI 10 HAOIIOAECHHIO 3JIEKTPU3ALUH Te MHIYKLIUEH U IPH COTPUKOCHOBEHUU.

2. HccnenoBanue neicTBUS 3JEKTPUUECKOrO MOJISl HA TPOBOAHUKHU M JUIJICKTPUKH.

3. C6opka u npoBepka padOTHI JEKTPHUUYECKOH LENH MOCTOSHHOIO TOKA.

4. W3mepenne 1 peryaupoBaHue CHIIbI TOKA.

5. W3mepenne u peryaupoBaHue HAIPSIKEHUSL.

6. HccnenoBanne 3aBHCHMOCTH CHJIBI TOKa, HJAYLIErO 4Yepe3 PEe3HCTOp, OT CONPOTHUBICHUS PE3UCTOpa H
HaNpsDKEHUS Ha PE3UCTOpE.

7. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTh 3JIEKTPUYECKOrO COINPOTUBIICHHUS NMPOBOAHHMKA OT €ro UIMHBI,
IIJIOIIAIU TIONIEPEYHOr O CEYEHMs U MaTepraa.

8. [IpoBepka npaBuma clI0KEHNU HANPSYKEHUH MTPH MTOCTIEN0BATENBHOM COSMHEHUH JIBYX PE3UCTOPOB.

9. [IpoBepka npaBuia Ui CUIIBI TOKA IPU MapajyIeNbHOM COSUHEHNN PE3UCTOPOB.

10. Onpenenenrie pabOTHI MEKTPHUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.



11. Onpenene}me MOIITHOCTH JJICKTPHUYCCKOI'O TOKA, BBIZ[CHﬂCMOﬁ Ha pe3ucTope.

12. HccnenoBanne 3aBUCHMOCTH CHITBI TOKA, HIYIIETO Yepe3 IaMIOUKY, OT HalpsHKEHHUs Ha HEl.

13. Onpenenenue KI1J] HarpeBaTens.

14. HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS MIOCTOSIHHBIX MarHUTOB.

15. W3yueHrne MarHuTHOTO MOJISl IOCTOSIHHBIX MarHUTOB MPU MX O0BEANHEHUH U pa3feieHuH.

16. HccnenoBanue neiicTBUS 3JEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJNKY.

17. OmnBITBI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIbI B3aMMOJCHUCTBHS KATYLIKH C TOKOM M MarHuTa OT CHJIBI
TOKa W HaIlPaBJICHUs TOKA B KAaTYIIKE.

18. Wzyuenne neiicTBUs MAarHUTHOTO TOJISt HA TPOBOJAHUK C TOKOM.

19. KoncrpynpoBanue 1 n3ydeHue paboThl JIIEKTPOJBUTATES.

20. Nzmepenne KI1/] anekTponBuraTenbHON yCTaHOBKH.

21. OmnBITB TIO UCCIICAOBAHUIO SIBICHUS SJIEKTPOMATHUTHOM MHIYKIMH: UCCIICIOBAHNE U3MEHEHUN 3HAYCHUS U

HaIpaBJIeHHUs] HHIYKIIMOHHOIO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJIeHUS.

Mexanndeckoe npmwkeHne. Matepuanphas Touka. Cucrema oTcuéra. OTHOCUTENTFHOCTh MEXaHUYECKOTO JABMKEHUSI.
PaBHOMepHOE mpsiMoiMHelHOe ABMKeHHe. HepaBHOMepHOE mpsMonuHeiiHoe aBuxkeHne. CpenHss M MTHOBEHHas
CKOpOCTD Tefa IPU HEPABHOMEPHOM JIBHKEHHH.

Yckopenne. PaBHoyckopenHoe psimonuHeliHoe nerkenne. CBodomHoe maaenue. OnbITel [amumes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOcTH. Ilepmonm m wactoTa oOpamieHus. JIuHeliHas W yrioBas CKOPOCTH.
LearpocTpeMUuTenbHOE YCKOPEHHE.

IIepsriit 3akoH HerotoHa. Bropoii 3akon Hetotona. Tperuii 3akoH HeroToHa. ITpyHIMND cynepro3unnuu cuJ.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHHs: cuila TPeHUsI CKOJB)KEHUS, CHJIa TPEHHS TTOKOS, APYTHe BUABI TPEHUS.
Cuna TSDKECTHM W 3aKOH BCEMHPHOTO TATOTEHHA. YCKOpEHHEe CBOOOJHOro majeHus. [IBukeHue IUTaHeT BOKPYT
Comnnna. IlepBast kocMudeckast CKOpoCTb. HEBECOMOCTH 1 Meperpy3Ku.

PaBHOBecHe MaTepuanbHONW TOUKHA. AOCONMIOTHO TBEpAOE Tenmo. PaBHOBecHe TBEPAOrO TeNa ¢ 3aKPEIIEHHOW OCHIO
BpateHusi. MoMeHT cuibl. LleHTp TshkecTH.

Nwmmrynbe Tena. M3Menenne ummynbca. UIMITyIIbe criTbl. 3aKOH COXpaHEHUS UMITYIIbca. PeakTHBHOE ABMKCHHE.
Mexannueckass pabota ¥ MOIIHOCTh. Pabora cuil TsbkecTd, ynpyroctd, TpeHus. CBsi3b 3HEPrHH W PAOOTEHI.
[ToTenunanbsHas 3HEpPrUs Tena, NOAHATOrO HaJ MOBEPXHOCTBIO 3eMid. IloTeHIManbHast SHEPTUsl CKATOU NPY>KHUHBI.
Kunerndeckas sueprusi. TeopeMa 0 KHHETHIECKONW YHEPTUH. 3aKOH COXPAHCHHS MEXaHUUECKOW YHEPTHH.
Hemoncmpayuu.

1. Habnronenne MexaHMYECKOr o JBIXKEHHS Tela OTHOCUTEIBHO PA3HBIX Tl OTCUETa.

2. CpaBHeHME IIyTeH U TPAEKTOPUH IBMKEHUS OJHOTO U TOTO XK€ Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
3. W3mepenne cKOpOCTH U YCKOPEHUS IPSMOIUHEHHOT O IBUKECHUSL.

4. HccnenoBanne npu3HaKoB paBHOYCKOPEHHOTO JBIIKEHHUS.

5. HaGmonennie qBm>keHus Tena Mo OKPYKHOCTH.

6. Habnronenune MmexaHMUECKUX SIBJICHUN, IPOUCXOMAIINX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM
U YCKOPEHHOM JBMKEHUU OTHOCHTENIFHO KaOKuHeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHUS Tella OT MACChI TeNa U JEUCTBYIOLIEH HAa HErO CHIIBL.

8. HaGumoienrie paBeHCTBa CHIT TIPH B3aMMOJICHCTBUH TEI.

9. W3menenue Beca Tenna Npu YCKOPEHHOM JIBUKCHHUH.

10. [lepenava nMmysbpca Mpu B3aUMOACHCTBUH Tedl.

11. [IpeoOpa3oBanust SHEPTrUH MPU B3aUMOAEHCTBUY TEL.

12. CoxpaHeHHe UMITyJIbCa [IPU HEYIIPYTOM B3aMMOJEHCTBUH.

13. CoxpaHeHre UMITyJIbca U a0CONIFOTHO YIPYTrOM B3aHMOACHCTBHH.

14. HaGmoenrie peakTHBHOTO IBHIKEHWSL.

15. CoxpaHeHre MEXaHUYECKONH YHEPTUH MIPH CBOOOIHOM a/ICHHH.

16. CoxpaHeHrne MEXaHUYECKONH YHEPTUH MIPH ABMKEHUH Tela IO ACHCTBUEM NPY>KUHBIL.

Jlabopamopuvie pabomul u onvimol.

1. KoncrpynpoBanue Tpakrta ajsi pa3sroHa U JajbHEHIIEro paBHOMEPHOTO JBMKEHHS [IAPHKA WK TEIECKKH.
2. Omnpenenenne cpeaHeil CKOPOCTH CKONBXEHUS OpycKa WM JBMXKEHMS IAaPHKa 110 HAKJIOHHOH MIJIOCKOCTH.

3. OnpeneneHHe YCKOpPCHU: TCIa IPHU PaBHOYCKOPCHHOM JIBUIKCHUMU 110 HaKJIOHHOH IJIOCKOCTH.



4, I/ICCJ'IC}_IOBEIHI/IC 3aBUCUMOCTHU ITIYTU OT BPEMCHU MPHU PaBHOYCKOPCHHOM JABUKCHUUN 0e3 HavaJaLHOMN CKOPOCTH.

5. [IpoBepka rumoTe3sl: €ciiv MpyU PaBHOYCKOPEHHOM JBIKEHHH O€3 HaualbHOW CKOPOCTHU IYyTH OTHOCSTCS Kak
PSI HEYETHBIX YUCEN, TO COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHH OIMHAKOBEI.

6. HccnenoBanne 3aBUCUMOCTH CHITBI TPEHHSI CKOJIBLKEHHS OT CHITBI HOPMAJIBHOTO IaBJICHUSI.

7. Omnpenenenne K03(hUIEHTa TPEHUS CKOIBKEHUSL.

8. Omnpenenenne KECTKOCTH MPYKUHBL.

9. Omnpenenenrie pabOTHI CHIIBI TPEHUS IPU PAaBHOMEPHOM JIBHKECHUH TeJa 10 TOPU30HTAIBLHOM MOBEPXHOCTH.
10. Onpeznenenrie paObOTHl CHIJIBI YIPYIrOCTH TPH MOABEME Tpy3a C HCIOJIb30BAaHHMEM HEMOJBUXKHOTO U
MOJBMKHOTO OJIOKOB.

11. M3yuenne 3akoHa COXpaHEHUS SYHEPTHH.

Paznen 9. Mexannueckne KojieGaHus ¥ BOJIHBI.

KonebatensHoe  mBumxkeHne. (OCHOBHBIE  XapaKTEPUCTUKM  KoJeOaHWid: IEpUOJ, 4YacToTa, aMIUIHTYJa.
MaremaTtnyeckuii 1 Ipy>KUHHBIN MasTHUKU. [IpeBpaienue SHepTuu Mpyu KoJiedaTebHOM IBUKCHUH.

3aryxatomue konebaHus. BoiHykneHHbie koneOanus. Pezonanc. Mexanndeckre BoiHBI. CBOWCTBa MEXaHHUYECKHX
BOJH. IIpogonbHeIe U noNepedHbIe BONHBL. [[JIMHA BOJIHBI U CKOPOCTh €€ pacipocTpaHeHusl. MexaHu4ecKrue BOJIHbI B
TBEPJIOM TeJl€, CEUCMUYECKHE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa ¥ BbIcoTa ToHa. OTpaskeHue 3Byka. H(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habnronenue xonebaHMit TeN MO AEHCTBUEM CHITBI TSHKECTH U CHITBI YIIPYTOCTH.

Habnronenue xonebaHmii rpy3a Ha HUTH U Ha TIPYKHUHE.

HaGumoienrie BEIHYK/IEHHBIX KOJIEOAaHUI B pE30HAHCA.

PacripocTpanenme mpoAoIbHBIX U TOMEPEYHBIX BOJIH (Ha MOJIENH).

HaGuroienrie 3aBICMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHUYECKUH pe30HaHC.

Uk~ wnE

Jlabopamopnbsie padbomel u onvimel.

OmpenerneHre 9acTOTh U Meproaa KoJeOaHuii MaTEMaTHIeCKOT0 MasTHHKA.

Onpeznenenrie 4aCTOTH M IEpHoOAa KoineOaHuil MPYKUHHOTO MasTHHUKA.

HccnenoBanne 3aBUCHMOCTH TEPHOAA KONeOaHUH MOABEIIEHHOTO K HUTH TPy3a OT IJIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH TEpHOAA KoleOaHUH MPY>KWHHOTO MasiTHUKA OT MacChl Tpy3a.

[IpoBepka HE3aBUCHMOCTH ITeproa KolleOaHuii rpy3a, MOABEIIEHHOT0 K HUTH, OT Macchl rpy3a.

OnBIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh MEepHoAa KojaeOaHWH MPYKHMHHOTO MasTHHKA OT MacChl Tpy3a H
JKECTKOCTH TIPY>KUHBIL.

7. Nsmepenne yckopeHns cBOOOTHOTO MaeHUS.

ouk~wnE

Pa3zgen 10. dnekTpoMarHuTHOE 1MOJIE M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHUTHOE TMojie. OJIEKTPOMAarHUTHble BoJIHBL. CBOMCTBa 3yeKTpoMarHUTHBIX BosH. Ilkama
3JIEKTPOMAarHUTHBIX BOJH. VICTIO/Ib30BaHKE 3J1€KTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3H.

OnekrpomMarHuTHas npupoza ceera. CkopocTh cBera. BonHOBBIE CBOMCTBa CBeETa.

Hemoncmpayuu.

1. CaoiicTBa 3IEKTPOMArHUTHBIX BOJH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopuvie padbomut u onvimol.

1. H3yueHwue CBOWCTB IEKTPOMATHUTHBIX BOIH C IIOMOIIBIO MOOMIIBHOTO TenedoHa.

Paznen 11. CBeroBble siBJICHHS.

JIyueBast mozmens cBera. Mcrounuku cBera. IlpsmonuHeiiHoe pacnpocTpaneHue cBera. 3aTMeHust ComHua U
JIynel. Otpaxkenue cBeta. [Imockoe 3epkano. 3aKOH OTpa)kKEHUs CBETA.

[Ipenomnenne cBera. 3akoH mpenomuieHusi cBera. llonmHoe BHyTpeHHee oTpaxkeHue cpera. Mcmonmb3zoBaHue
MOJTHOTO BHYTPEHHEr0 OTPa’KEHUS B ONITHUECKUX CBETOBOJIAX.

Jluaza. Xox mydedt B smH3e. OnThdeckas cucTeMa QoToammnapara, MHUKPOCKONA W Teleckona. l7a3 Kak
ONTHYECKas cucreMa. bIu30pyKocTh U JanbHO30PKOCTb.

Pasnoxenue 6enoro csera B criektp. OnbiTel HotoTona. CiioxkeHune crieKTpaibHbIX IBETOB. Jlucnepceus cera.

emoncmpayuu.

1. IpsmMonuHeiiHOE pacpoCTpaHEHUE CBETA.

2. OrpaxkeHue cBeTa.

3. IlomyuyeHue n300pask€HHIA B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.



[Ipenomienue cBera.

OnTHueckuii CBETOBO/.

Xon my4eld B coOMparoLet JIuH3e.

Xon nydell B paCcCEUBAIOLIEH JIMH3E.

[Nony4enue n3o0pakeHUi C TOMOLIBIO JIH3.

[Mpunuun aefictBus ¢oroannapaTa, MUKPOCKOIIA M TEIECKOIIA.
10 Mogpens rinasa.

11. PasnoxeHue OEI0ro CBETa B CIICKTP.

© oo N A

12. Tony4yenue Gemoro cBera Mpu CIOKEHUH CBETA PAa3HBIX IIBETOB.

Jlabopamopnsle pabomul u onvimol.

1. HccrnenoBanue 3aBUCUMOCTH YTIJIa OTPAKEHHUS] CBETOBOTO JIy4a OT YIJjIa MaJCHUsI.

2. H3ydenue xapakTepuCTHK U300pa)KeHUsI MPEAMETa B IIIOCKOM 3epKalie.

3. MHccnenoBanne 3aBUCUMOCTH YIJIa MPEIOMIICHHUSI CBETOBOTO Jyda OT yIJia MaJeHUs] Ha TPAHUILE «BO3IYX—
CTEKIION.

[MonyueHune U300paKeHUN C ITOMOIIBIO COOMPAIOIICH JTHH3BL

Ormpenenerne GOKYCHOTO PaCCTOSHKSI U ONITHYECKOM CHIIbI COOMPAFOIIEH JTHH3BL

OIBITHI 110 Pa3JIOKEHHIO OETOr0 CBETa B CIIEKTP.

No gk

OMBITHI IO BOCTIPHUSITHIO IIBETA MPEIMETOB MTPU UX HAOIIOJCHUY Yepe3 IIBETOBbIE (DMITBTPHI.

Pa311e.11 12. KBaHTOBELIEC ABJICHUS.

Omnebitel Pezepdopaa u rmianerapaas Mozens atoma. Mognens atroma bopa. Mcnyckanue u noriomieHue cBeTa
atoMoM. KBaHThbl. JIMHEHUYaThIE CIIEKTPHI.

PamnoaktuBHOCTh. Asibpa, Oera- u ramma-uzinydeHus. CTpoeHHe aToMHOro sjapa. HykioHHas Monenb
aToMHoro siapa. M3oronsl. PajnoaktuBHble npeBpaiieHus. [lepuon nonypacnajga aTOMHBIX SJI€p.

Snepupie peakunu. 3aKOHBI COXpPAHEHHUS 3apAJOBOTO M MAaCCOBOTO YHCEN. DHEPTHsl CBSA3M aTOMHBIX SJIEp.
CBs13b Macchl ¥ 3HEeprun. Peakiuyn cuaTesa u nenenus saep. Mcrtounukn sueprun CosHIla u 3BE3 .

Snepnas sHepreTuka. [[eficTBUS pajMOaKTUBHBIX U3JIyYEHUH HA KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3Iy4€HHsI U TOTJIOIIEHHS.

CriexTpsb! pa3IuyHbIX Ia30B.

CrexTp Bogopoa.

Hab6monenme TpekoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIONTUX H3TYICHHM.

Peructpanus nzmydeHus IpUpOAHBIX MUHEPAIOB U IPOAYKTOB.

Jlabopamopubvie pabomol u onvimel.

1. HaGnropeHue CIIOMIHBIX M IMHEHYATHIX CIIEKTPOB M3JIydCHUS.

2. HccrnenoBaHue TPEKOB: U3MEPEHHUE YHEPTUH YACTHUIIBI IO TOPMO3HOMY ITyTH (110 (hoTorpadusim).

3. U3mepenue paanoakTuBHOTO (oHa.

IloBTOpPUTENHHO-00001IAIONIUIT MOYJIb.

[loBTOpHTENEHO-0000IIAOIUIT MOMYh TpPETHA3HAYEH JUIsI CHCTEMATH3alld W OOOOIEHHsS TpPEeAMETHOTO
COZIEPKaHUS U OIBITA IEITEIbHOCTH, IPHOOPETEHHOTO NP N3YYEHUH BCETo Kypca (GHU3MKH, a TAKXKE AJIS TOATOTOBKU
K OCHOBHOMY TOCYAapCTBEHHOMY dK3aMeHY 0 (PU3UKe ISl 00YJIArOIINXCS, BRIOPABIINX 3TOT y4EOHBII MpenMeT.

[Ipy u3ydyeHHMH AAHHOrO MOIYNS PEAIN3YIOTCS M CHCTEMAaTH3UPYIOTCS BHIBl JESITENbHOCTH, Ha OCHOBE
KOTOpBIX 00ECTeUnBaeTCA IOCTIDKEHHE NMPEIMETHBIX W METalpeIMETHBIX IUIAHUPYEMbIX pe3yJIbTaTOB OOy4YEHHS,
(dbopMupyercs ecTeCTBEHHOHAY4HAsl TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOOB MCCIIEIOBAHHUS SIBJICHUN MPHUPOABI U
TEXHHUKH, OBJIQJICHNE YMEHUSAMHU OOBACHATH (PU3NUECKUE SIBJIICHNUS, IPUMEHSIS ITOJyYeHHbIE 3HAHHS, pelaTh 3a1a4u, B
TOM YHCJI€ KAaUeCTBEHHBIE U KCIIEPUMEHTAIbHBIE.

[IpuHIMNUANBEHO AESITENBHOCTHBIA XapaKTep JaHHOIO paszena pealn3yercs 3a cUET TOro, 4To oOyvaromuecs
BBIMOJIHSIOT 33aJaHKS, B KOTOPBIX UM IIPEAIaraercs:

Ha OCHOBE IOJyYEHHBIX 3HAHMH PACHO3HABATh U HAYYHO OOBACHATH (PM3NUECKHE SIBICHHUS B OKPYKaroIIeh
MIPUPOAE U MTOBCEAHEBHOM JKU3HHU;

WCIIOJIB30BaTh HAYYHBIE METO/IbI UCCIEIOBAHUS (PU3NUYECKUX SIBIICHUH, B TOM YHCIIE Ui IPOBEPKU TUIOTE3 U
MOJTY4EHHs TEOPETUUECKUX BHIBO/IOB;

oukrwnE



OOBSICHATH HayyHBIE OCHOBBHI HauOonee BaKHBIX JOCTI)KEHHH COBPEMEHHBIX TEXHOJIOTHH, HampuMep,
MPAKTHYECKOr 0 UCIOIb30BAHMS PA3IMYHBIX UCTOYHUKOB SHEPTHM HA OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHECHUS
BCEX U3BECTHBIX BUJOB S3HEPIUU.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA [NPOI'PAMMBI 110 ®U3ZUKE HA YPOBHE
OCHOBHOI'O OBLHIET'O OBPA30OBAHUA

I/I3y‘IeHI/Ie (1)I/I3I/IKI/I Ha YpOBHE€ OCHOBHOI'O 06HI61"0 06p330BaHI/Iﬂ HaIlpaBJICHO Ha AOCTHUIKCHUEC JIMYHOCTHBIX,

MeTanpeAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX Pe3yIbTaTOB.

B pesynbrate m3ydeHuss (u3MKM Ha ypoOBHE OCHOBHOTrO oOmiero oOpaszoBaHusi y oOydaromierocss OyIyT

c(hOpMHUPOBaHBI CICAYIONINE TUIHOCTHBIC PE3YJIbTAThI B YACTH:

1) maTproOTH4YeCKOr0 BOCTIMTAHUSA:

- IPOSIBJICHHE MHTEPeca K HCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHHCKON (PU3NUECKON HAYKH;

- LIGHHOCTHOE OTHOIIEHHE K JOCTHKEHUSM POCCHICKUX YUEHBIX-(DU3UKOB;

2) rpa’kIaHCKOT0 U AYXOBHO-HPABCTBEHHOT0 BOCIINTAHHUSA:

- TOTOBHOCTb K AKTUBHOMY Yy4aCTHUIO B O6Cy)KIleHI/II/I OGH.[GCTBGHHO 3HAYUMBbIX U DTUYCCKUX HpO6JIeM, CBA3aHHbIX
C MPAKTUYECKUM MPUMEHEHHUEM JIOCTIKEHUN (DU3HKY;

- OCO3HAaHUEC BAXXHOCTHU MOPAJIbHO-3TUYCCKUX IMTPUHIHUIIOB B ACATCIIbHOCTH y"—IéHOFO;

3) 3cTeTHYeCKOro BOCIUTAHMS:

- BOCHPHUSTHE ICTETHYECKUX KayecTB (PU3NUECKON HayKH: €€ TapMOHHMYHOI'O TIOCTPOCHHUSI, CTPOrOCTH, TOYHOCTH,
JIAKOHUYHOCTH,

4) IEeHHOCTH HAYYHOT'0 MO3HAHUS:

- OCO3HaHHWE IIEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO WHCTPYMEHTAa ITO3HAHUSI MHUpA, OCHOBBI Pa3BUTHUS
TEXHOJIOTUI, BaKHEHUIIIEW COCTABISIOIEN KYJIbTYpHI;

- pa3BHUTHE HAYYHOW JIFOO03HATENFHOCTH, HHTEPECA K HCCIIE0BATENbCKON A TETHHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS U IMOLMOHAIBHOI0 0JIArOMOTyYHs:

- OCO3HAHUE LIEHHOCTU Oe30IacHOro obpasa KU3HU B COBPEMEHHOM TEXHOJIOI'MYECKOM MHpE, BaKHOCTU IIPABUI
0e30macHOro IOBENEHHUA Ha TPAHCIOPTE, HA JIOPOrax, C JIEKTPUUYECKHMM M TEIJIOBBIM OOOpYIOBAaHHEM B
JOMAIIIHHUX YCIIOBUSX;

- cOpMHUPOBAHHOCTH HABBIKA peIIeKCHH, TPU3HAHKE CBOETO MpaBa Ha OMHMOKY M TAKOro K€ MpaBa y APYroro
YeII0BEKa;

6) TpyAOBOr0o BOCIMTAHMS:

- aKTUBHOE YYacCTHE B PELICHUH [IPAKTUYECKHUX 3a1a4 (B paMKaX CeMbH, 00pa30BaTeIbHON OpraHU3al|y, TOpoaa,
Kpasi) TEXHOJIOTHYECKON M COLMAIbHON HAIIPAaBICHHOCTH, TPEOYIOLIMX B TOM 4YHCIe U (U3NUECKUX 3HAHUIL,

- HHTEpEC K MPAKTHUECKOMY M3Y4YEeHHUI0 Ipodeccuii, CBSI3aHHBIX C (PU3UKOMH;

7) 3K0JI0rMYeCKOr0 BOCIIUTAHMS:

- OpHEHTalMsl Ha INpHMEHEHHE (PU3NYECKUX 3HAHUH AJsl PelIeHHUs 3a7ad B 00JacTH OKpY)Karollel Cpensl,
IIJIAHUPOBAHHMS MOCTYIIKOB M OLIEHKH MX BO3MOXHBIX IOCIEACTBHN I OKPYKAIOIIEN CPEbl;

- OCO3HAaHHME II100ATBHOr0 XapaKkTepa IKOJIOIMYECKUX MPOOIEM U MyTel UX pelIeHus;

8) apanTauum K U3MEHSIIOIMMCS YCJIOBUSIM COLUAIBHOM M NPUPOIHOI cpelbl:

- IOTPEOHOCTH BO B3aUMOACHCTBUYU IPU BBIIOIHEHUH HUCCIIEOBAHNUHN U TPOEKTOB (PM3UUECKON HANPaBICHHOCTH,
OTKPBITOCTB OMBITY ¥ 3HAHUAM JIPYTHX;

- TIOBBIIIEHHE YPOBHSI CBOE KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO JeATEIbHOCTD;

- MOTpPeOHOCTh B ()OPMUPOBAHMU HOBBIX 3HAHWH, B TOM 4Hcie (HOPMYIHPOBATH WIEH, MOHATHUS, TUIIOTE3BI O
(u3nvecKnX 00BEKTaxX M SIBJICHUSAX;

- OCO3HaHME 1ePULINUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKY;

- IUJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHNH HOBBIX (DU3NYECKUX 3HAHUM;

- CTpeMJIEHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3M NPHUPOABI, OOIIECTBA M SKOHOMUKH, B TOM YHCIE C
WCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

- OLIEHKA CBOMX JICHCTBUH C y4ETOM BIUSHHA Ha OKPYXKAIOLIYIO CPEAY, BO3MOXKHBIX TTT00aTBHBIX TTOCIEICTBHMA.

METANPEJIMETHBIE PE3YJIbTATBI



B pesynbpTare ocBoeHHs porpamMMsl 1o (Pu3MKe Ha ypOBHE OCHOBHOT'O 00IIEro 00pa3oBaHus y 00y4Jaromerocs
OyayT chopMUpOBaHBI MeTanpeAMeTHBIE Pe3yJbTAThI, BKIIOUYAIOIIKE T03HABATEIbHBIC YHUBEPCAIbHbBIC YUeOHbIC

JICHCTBUS,
JICHCTBUSL.

KOMMYHHUKATHBHBIC YHHUBCPCAJIbLHBIC y‘Ie6HI>Ie HeﬁCTBHH, PErYJITUBHBIC YHHUBCPCAJIBHBIC y‘Ie6HI)Ie

Ilo3HaBaTeIbHBbIE YHHBepPcATbHbIE YUeOHbIe AeiicTBHSA

ba3oBble JJornueckne aeMcTBHUS:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKA O0BEKTOB (SIBICHUI);

yCTaHaBIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIaCCU(DUKAIMH, OCHOBAHHUS AJIs1 000OIICHHS U CpaBHEHUSI;
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYMsI B paccMaTpuBaeMblX (pakTax, JaHHBIX W HAOIIOJCHHSX,
OTHOCSIIIUXCS K (PU3UUECKHUM SIBJICHUSIM;

BBISIBJISITh TIPUYMHHO-CJIECTBEHHBIC CBSI3U NMPH HM3YYCHUHM (U3MUECKUX SIBICHUH M TPOLIECCOB, AENATh
BBIBOJIBI C KCIIOJIb30BAHUEM JICAYKTHBHBIX M WHIYKTUBHBIX YMO3AKIIOYEHUH, BBIIBUTATH THIIOTE3bI O
B3aMMOCBSI3IX (PH3MUYECKUX BEIUYHH;

CaMOCTOSATEIIFHO BBIOMpaTh CIOCO0 pelieHHus y4eOHOW (U3NUecKol 3agadu (CpaBHEHHE HECKOIBKHX
BapHaHTOB pEIICHUs, BBHIOOp HamOollee MOAXOMAIIEr0o € YYETOM CaMOCTOSITENILHO —BBIJETICHHBIX
KPUTEPHUEB).

ba3oBble uccaenoBaTeIbCKHE AeHCTBUA:

WCITIOJIb30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKHI HHCTPYMEHT ITO3HAHUS;

MIPOBOJUTH 1O CAMOCTOSTEIHHO COCTABIEHHOMY IUIAHY OMBIT, HECIOXHBIN (DM3WUECKH SKCIEPUMEHT,
HeOOoMbIIoe UccieioBaHue GU3MIECKOTO SBIICHUS;

OLCHMBATh HAa IMPUMCHUMOCTb U JOCTOBEPHOCTDH HHq)OpMaHPIIO, IMOJIYUYCHHYIO B XOA€ UCCICAOBaAHUA HUIIN
IKCTIIEPUMEHTA;

CaMOCTOSITEIFHO (POPMYITHPOBATH OOOOIICHUS W BBIBOIBI IO PE3yJIbTaTaM IPOBEAEHHOTO HAOIIOICHMUS,
OITBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXHOE JlANIbHEWIee pa3BUTHE (DU3UUYSCKUX MPOIECCOB, a TAKXKE BBIIBUTATH
MPEATIONIOKEHNST 00 UX PA3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pa6oTa ¢ nndopmanueii:

MPUMEHSTh Pa3MYHbIE METOJbI, WHCTPYMEHTHI W 3alpochl MPH TMOWUCKE M 0TOOpe WMHQOpMAlWH WIN
JAHHBIX C yUETOM MPENIOKEHHON yaeOHOH (HU3NIecKOoi 3a/1auu;

aHAIM3NPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH WHQPOPMAIMIO PA3IHYHBIX BUIOB U (HOpM
MPECTaBICHUS;

CaMOCTOSTEIFHO BBIOMPATh ONTHMaJbHYIO (opMy NpencTaBieHus HWH(GOpMAIMKA YW HILTIOCTPUPOBATH
pelaeMbie 3a7a4H HECTOKHBIME CXEMaMH, TMarpaMMaMHe, HHOW IrpauKoi 1 MX KOMOHHAIUSIMY.

KomMMmyHukaTnBHbIe yHHBepcajibHble yueOHbIe el CTBUS:

B X0Je OOCYXIeHHs y4yeOHOro Marepualia, pe3yJbTaToB Ja0OpaTOPHBIX PabOT M TPOEKTOB 3a/aBaTh
BOMPOCHI 1O CYIIECTBY OOCYXIaeMoi TeMbl M BBICKAa3bIBATH HJIEH, HAICNICHHBIC HA PElIeHHe 3aJa4d U
nosaep kaHme OJIaroKeIaTeTbHOCTH OOIIEHUS;

COIOCTABIISITh CBOM CYXKIIEHUS C CY)KICHUSMHU PYTUX YYACTHHKOB JUANOra, OOHAPYKHBATH pas3iiuve W
CXOJICTBO TTO3UIIHIA;

BBIP2YKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMUCHbMEHHBIX TEKCTaX;

MyOIMYHO MPENICTABIATE PE3YIbTATHI BHITOIHEHHOTO (PU3MUECKOTO OIBITA (IKCIIEPUMEHTA, UCCIEeJOBAHNUA,
MPOEKTA);

MMOHUMATh W HWCIIONB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYAIBbHOW pa0OTHl TMPH pPEIIeHUU
KOHKPETHON (PU3NIECKON MPOOIIEMBL;

MPUHUMATh [EIA COBMECTHOW JEeATENbHOCTH, OPTraHW30BBIBATH JIEMCTBHA 10 €€ JIOCTIKEHHIO:
pacnpenensaTh poiu, OOCYXKIaTh MPOIECCHl W Pe3yNbTaThl COBMECTHOH paboThl, 0000maTh MHEHUS
HECKOJBKUX ITIOJIEH;

BBITIOJHATh CBOKO YacTh PabOTHI, JOCTHTas KadyeCTBEHHOI'0 pe3yjbTara 10 CBOEMY HAIPaBJICHUIO U
KOOPJAUHHUPYS CBOU JISHCTBUS C APYTUMU YJICHAMH KOMAaH/IbI,

OLICHWBAaTh KAauyecTBO CBOEr0 BKJIaJa B OOIMMH TMPOAYKT IO KPUTEPHSAM, CaMOCTOSTEIHLHO
chopMyTHpPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSL.



PeryasiTuBHBIE yHHBepcalbHbIe YUeOHbIe NeiiCTBUS

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalMAX, TPEOYIOIIMX Ul PeUIeHUs (U3NUECKHX
3HAHUU;

OPHEHTHPOBATHCS B Pa3IMYHBIX TMOAXOAAaX HMPUHSATHS pellieHui (MHINBHIyalIbHOE, IPUHATHE PEIICHUs B
rpymIe, IPUHATHE PeLeHUH TPYIIok);

CaMOCTOSTEIFHO COCTaBIIATH aJTOPUTM pPelIeHUs] GU3NUECKON 3a/laui WK TUIaHa MCCIICIOBAHUS C YUETOM
HMMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh IpeAjiaraeéMble BapHUaHTHI
PpeLIEeHMUI;

JIeNIaTh BHIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIllCHHE.

CaMOKOHTpOJIb, IMOLMOHAJbHDbIN HHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYallUH U IIPeUIararh IjiaH €€ N3MEHEHMUS;

OOBSICHATH TPHYMHBI JIOCTHIKEHUS (HENOCTYDKEHHS) pe3yJabTaToOB JEATENBbHOCTH, JaBaTh OIECHKY
MPHOOPETEHHOMY OIBITY;

BHOCHTbH KOPPEKTHUBBI B JCATENHHOCTH (B TOM YHCIIE B X0/ BBIMTOTHEHHS (PU3NUECKOTO MCCIICAOBAHUS HITH
MpOeKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, HM3MEHUBIIMXCS CHTYallMd, YCTAHOBJIEHHBIX OIIMOOK,
BO3ZHMKIIMX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIN U YCIIOBUSIM;

CTaBHThH ce0sl HAa MECTO JPYroro 4eloBeKa B XOJ€ CIIOpa WMJIH JUCKYCCHH Ha HAYYHYIO TeMY, MIOHUMATh
MOTHBBI, HAMEPEHHS U JOTUKY APYTOro;

MpU3HaBaTh CBOE MPABO Ha OMIMOKY MPH pelIeHnH (PU3NYECKNX 3a/lad WA B YTBEPKACHUAX HA HAyYHBIC
TEMBI U TAKOE 7K€ IIPABO APYTrOro.

INPEIMETHBIE PE3YJIbTATbBI

K xoHmy oOydenuss B 7 KJiacce TpeIMETHBIE pE3yNlbTaThl Ha 0a30BOM YpPOBHE [OJDKHBI OTPaXkaTh
Cc(OPMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHHIA:

WCIOJIb30BATh TMOHATHS: (DU3NYECKHE W XWMHUYECKHE SBJICHHS, HAOJIONEHWE, SKCIEPUMEHT, MOJENb,
TUIOTE3a, SMHUIBI (U3HYECKUX BEITMYWH, ATOM, MOJIEKYJa, arperaTHbie COCTOSIHUS BelecTBa (TBEpoE,
JKUIKOE, Ta3000pa3Hoe), MEXaHHMYECKOe MBIDKCHHE (paBHOMEPHOE, HEpPaBHOMEPHOE, IPSIMOIHHEHHOE),
TpaeKTopHs, paBHONEHCTBytomas cwia, negopmarms (ynpyras, IUIacTH4ecKasl), HEBEeCOMOCTb,
COO0MIAIOIIHecs: COCY/IBI;

pasnuyath siBIeHHS (MUQQy3us, TEMIOBOE IBUKCHUE 4YaCTHUI] BEIECTBA, PAaBHOMEPHOE JBIDKCHHE,
HEpaBHOMEPHOE JIBU)KCHUE, WHEPIIMS, B3aUMOJICHCTBHE TN, paBHOBecHe TBEPABIX Tel C 3aKperuIéHHON
OCBIO BpAIlleHUs, TTepeaya JaBIeHus] TBEPAbIMU TEIaMH, KHIKOCTSIMU U Ta3aMH, aTMOc(epHOe JaBICHUE,
MIaBaHUE TN, MPEBPAICHUS MEXAHUYCSCKOW 3HEPTHH) IO OMUCAHUIO WX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OITBITOB, ICMOHCTPHPYIOIIHUX JaHHOE (PHU3HYECKOE SBICHUE,

pacrno3HaBaTh TPOSBICHUE H3YYCHHBIX (DU3NYECKUX SBICHUNA B OKPYXAaloIIeM MHpE, B TOM 4YHCIE
(usnvecKue SBICHUS B MPUPOJIE: MPUMEPBI JIBUKCHUS C PA3TUYHBIMU CKOPOCTSAMH B JKUBOW M HEKHUBOM
MPHUPOJE, NEHCTBUE CHIIBI TPEHHS B MPUPOIC U TEXHUKE, BIUSHHE aTMOC(HEPHOTrO NABJICHUS HAa JKUBOU
OpraHu3M, IJaBaHUE PbIO, pPblYard B TENE YEIOBEKA, MPH 3TOM IEPEBOJMUTH MPAKTHUYECKYIO 3a7ady B
yueOHYI0, BBIIEISATh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UUCCKHUX SIBIICHHIA;

OIUCHIBATh U3yUCHHBIC CBOWCTBA TeN W (HU3NYECKUE SBICHUS, UCMOIB3Ys (PU3HUECKHUE BETHMYHHBI (Macca,
00BEM, TIIOTHOCTH BEIECTBA, BPEMSI, MyTh, CKOPOCTh, CPEIHSISI CKOPOCTbh, CHJIA YIIPYTOCTH, CHIIA TSDKECTH,
BeC TeJia, CHJIa TPEeHUsI, aBlieHre (TBEPOro Tena, HUIKOCTH, T'a3a), BRITAIKHBAIONIAS CHJIA, MEXaHUYeCKast
pabora, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(D(UIMEHT TMONE3HOro JEHCTBHS MEXaHHU3MOB,
KUHETUYeCKas U MOTCHIMANbHAS DHEPTHs), MPU OMHCAHUK MPABUIILHO TPAKTOBATH (PU3MUYECKUN CMBICIT
WCIONb3yEeMbIX BEIHYUH, WX OOO3HAYCHUS W CIUHUIBI (U3NYECKUX BEIWYHWH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH IpadUKu U3ydeHHBIX
3aBUCHMOCTEH (DM3MUYECKUX BEIUYUH;



. XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUYECKHE SBJICHUS U MPOLECCHI, UCTIONB3YS MpaBHia CIOKEHHS
cuil (BOONb ONHOW MpsMoii), 3akoH ['yka, 3akon Ilackans, 3akoH ApxuMena, MPaBUIO PaBHOBECHUS pblyara
(b;moxa), «3010TOE MPaBUIIO» MEXAHWKH, 3aKOH COXPaHEHHMS MEXaHMYECKOH JHEprud, MpU 3TOM JaBaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aIMCHIBATH €[0 MaTEMAaTHUYECKOE BBIPAKEHNE;
e 00BSCHATH (pu3HMUECKHE SIBICHUS, MPOLECCHl M CBOMCTBA TEN, B TOM YHCIE€ U B KOHTEKCTE CHUTYaIUH
MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPHUNHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH 00OBSICHEHUE
u3 1-2 mormyecKHx maroB C OMOpod Ha 1—2 M3y4YEeHHBIX CBOMCTBA (DM3MUECKHUX SBICHUH, (DPU3UUECKHX
3aKOHA WJIM 3aKOHOMEPHOCTH;
e pemaTh pacyéTHbIC 3a/laud B 1—2 JEHCTBUS, HCHONB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIONINE (PU3UUCCKHE
BEJIMYHMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3a/Ia4M 3alMChIBATh KPATKOE YCIOBUE, TOACTABIATE (pru3ndeckue
BEIMYMHBI B (OPMYJBl W IMPOBOAMTH DPACUETHI, HAXOAUTH CHPABOYHBIC JaHHBIE, HEOOXOAWMBIE IS
pelIeHus 3aa4, OlEHUBATh PEATUCTHYHOCTD MOYUYCHHON (DU3MUECKON BEITUYUHBL;
o pacrno3HaBaThb HpO6J'ICMLI, KOTOPBIC MOXHO PCIIUTH NPHU MOMOLIU (bI/I3I/I‘-ICCKI/IX MCTOA0B, B OIIMCaHHH
WCCIIEZIOBAHMS BBIJIENATh IMPOBEPSIEMOE MPEANOoIokKeHHe (TUIOoTe3y), pa3inyaTh W HHTEPIPETHPOBATH
HOJ'Iy‘-IeHHbeI pe3yiibTaT, HAXOAUTH OHII/I6KI/I B XOZ€ OIlbITa, A€J1aTh BHIBOABI IO €TI0 pE3yJibTaTaM,
®  TIPOBOJUTH OMBITHI I10 HAOIIOACHUIO (PU3NYCCKUX SBICHUN WM (PU3UYECKUX CBOWCTB Te: (OPMYIHUPOBAThH
MPOBEpsieMbIe TPEANOIOKECHUS, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pYI0BaHUs, 3aIIUCHIBATh X0/
OmbITa ¥ (YOPMYIHUPOBATH BEIBOJI,
o BBIIIOJIHATE HNPAMBIC U3MEPCHUA PACCTOAHUA, BPEMEHU, MACChHI TCla, O6T)éMa, CUJIbl U TEMIICPATYpPhbI C
WCTIOJIb30BAaHMEM aHAJIOTOBBIX W IU(POBBIX NMPHOOPOB, 3aMKCHIBATH IMOKA3aHUS MPUOOPOB C YYETOM
3aJJaHHOW aOCOIFOTHOM MOTPEITHOCTH U3MEpEHHIA;
® IIPOBOJIUTHh HWCCJICMOBAHUE 3aBUCHUMOCTH OMHOW (DYM3MYECKONW BEIMYHMHBI OT JAPYrOM ¢ HMCHOIB30BAHHEM
MPSIMBIX M3MEpEHUI (3aBUCHMOCTH TYTH PaBHOMEPHO JIBHIKYIIETOCA Tela OT BPEMEHM JBWKEHHS Temla, CHIIBI
TPEHUS CKOJBKEHHsI OT Beca Tela, KauecTBa 0OpabOTKU TOBEPXHOCTEH TEN W HEe3aBUCHUMOCTH CHIIBI TPEHHS OT
miIomaan COIMPUKOCHOBEHUA TEJI, CUJIbI YIIPYI'OCTU OT YIJIMHCHUSA IIPY>KUHBI, BBITaJ'IKI/IBaIOIlIeﬁ CHJIBI OT O6’béMa
HOTPYKEHHON YacTH Tella M OT IUIOTHOCTH >KHUAKOCTH, €€ He3aBUCHMOCTH OT IUIOTHOCTH Tefa, OT TIIyOMHBI, Ha
KOTOpPYIO IIOIPY’KEHO TeJO, YCIOBUH IUIaBaHMs TeN, YCIOBUN PaBHOBECUS pblyara U OJIOKOB), y4acTBOBAaTb B
IUTAHUPOBAHUH Y4€OHOr0 UCCIIEA0BaHMsl, COOUPATh YCTAHOBKY M BBIIOIHATH U3MEPEHUS, CIeAys PEIIOKEHHOMY
IU1aHy, (UKCUPOBAaTh PE3yJbTAaThl IOJYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUMX BEIUMYMH B BUAC IPEATIOKEHHBIX
Tabau1 U TpauKoB, JENaTh BBIBOIBI II0 pe3yIbTaTaM UCCIIEIOBAHNUS;

® [IPOBOJIUTH KOCBEHHBIE U3MEPEHHs (PU3NIECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA JKUAKOCTH U TBEPIOTO Tela,
cujla TPEHMsI CKOJIBKCHHUS, IABJICHHWE BO31yXa, BBITAJIKMBAIOIIAs CHiIA, ACHCTBYIOINAS HA IOrPYyKEHHOE B
KHUIKOCTb T€I0, KO3 (GHUIMEHT IOJIE3HOT0 AEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEys IIPEUIOKEHHOW NHCTPYKLUU!
IPU BBHIOJIHEHUH H3MEPEHHH COOMpAaTh 3KCIEPUMEHTAJIbHYIO YCTAHOBKY W BBIYMCIATH 3HAUYEHHE HMCKOMOM
BEJINYMHBI,

® COOMIOaTh MpaBMIIa TEXHUKN 0€30MacCHOCTH MPH paboTe ¢ 1abopaTOpHBEIM 000PYAOBaHUEM;

®  yKa3bplBaTh NPHUHLMIBI ACHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, AUHAMOMETD,
COO0IIAIOIIKECs coCcyIbl, OapoMeTp, pbluar, HOABUKHBIM U HEMOABMKHBIN 00K, HAKJIOHHAS TIOCKOCTH;

®  XapaKTepU30BaTh MPUHLMIBI ACHCTBUSA U3yYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB C OMOPOI Ha UX
onucaHus (B TOM 4YHMCIIE: TMOAMIMITHUKH, YCTPOWCTBO BOIOIPOBOJA, TMIPABIMYECKUN MPECC, MaHOMETP,
BBICOTOMEp, IOPIIHEBOIl HACOC, apEOMETP), WCHONb3Ysl 3HAHUS O CBOMCTBAaX (DM3MYECKUX SIBICHUH U
He00XOoAUMEBIe (PH3NIeCKre 3aKOHBI U 3aKOHOMEPHOCTH;

®  TIPHUBOAWTH MPUMEPHI (HAXOAUTHh HHPOPMAIIAIO O MPHMEPAX) MPAKTHIECKOT0 HCIIONB30BAHUS (PH3MICCKUX
3HaHUI B TOBCEIHEBHOH XM3HM UId obecriedeHusi 0e30MacHOCTH NpH OOpamieHud ¢ npubopaMu U
TEXHUYECKMMHU YCTPOICTBAMH, COXPaHEHHS 37I0pPOBbsI M COOJIOAECHHSI HOPM 3KOJIOIMYECKOro TOBEICHHS B
OKpYXaroIlen cpeae;

®  OCYLIECTBIISITH OTOOP MCTOYHMKOB MH(popMmanuy B MHTepHETE B COOTBETCTBHU C 3aJaHHBIM ITOMCKOBBIM
3alpocoM, Ha OCHOBE HMEIOIIMXCS 3HAaHUH W IyTEM CpaBHEHMS Pa3IMYHBIX HMCTOYHUKOB BBIIEISATDH
nH(POPMAIUIO, KOTOpas SIBJISIETCS] IPOTUBOPEUMBON HIIM MOXKET OBITh HEIOCTOBEPHOIL;

® HCIOJB30BAaTh NpPU BBHIIOJHEHUM YYEOHBIX 3aJaHUd Hay4HO-TIONMYJSPHYIO JUTEparypy (usuueckoro
COZIepKaHUs, CIPaBOYHbIE MaTepUalbl, pecypchl ceTd MHTepHeT, BIageTh NpUEMaMi KOHCIIEKTHPOBAHUS
TEKCTa, Ipeodpa3oBaHus HHHOPMALUK U3 OOHON 3HAKOBOH CHCTEMBI B IPYTYIO;



e co3maBaTh COOCTBEHHBIE KpaTKUE NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHHKOB
nHpopMaun (U3NYECKOr0 COACPXKAHHS, B TOM YHCIE MyOIMYHO JenaTh KpaTKue COOOLIeHUs O
pe3ynbTaTax MPOEKTOB WM y4YEOHBIX HCCIENOBAHMH, NMPHU 3TOM TPAMOTHO HCIIONB30BaTh W3YyUCHHBIN
MOHATHIHBINA anmapaT Kypca GU3UKH, COPOBOXKIATH BEICTYIUICHUE MTPE3CHTALNEH;

® pU BHINOJNHEHHH Y4YeOHBIX TMPOEKTOB M MCCIENOBAaHUI paclpedcisTh 00sS3aHHOCTH B Tpymme B
COOTBETCTBHH C TIOCTaBIEHHBIMH 3aJauyaMH, CIIEAWTh 3a BBHINOJIHEHWEM IUIaHA JEHCTBUM, aJeKBaTHO
OLICHUBATh COOCTBEHHBI BKIaX B JEATEIbHOCTh TPYNNBI, BBICTpaWBaThb KOMMYHHUKaTHBHOE
B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPY)KAIOIINX.

K xoHmy oOydeHus B 8 KJiacce MpeIMETHBIC pE3YJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh

c(OPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUH:

® UCMOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHNE aTOMOB U MOJIEKYJI, arperaTHbIe
COCTOSTHHSI BEIIECTBA, KPUCTAJUIMYECKHE W aMop(HbIE Tela, HACHIIEHHBI M HEHACHIIICHHBIA map,
BJIQXKHOCTh BO3JlyXa, TEeMIlepaTypa, BHYTPEHHSS OHEpPIus, TEIUIOBOW JBUraTeNb, 3JEMEHTapHBIH
INEKTPUUECKUN 3apsiJl, DJIEKTPUUECKOE T0JIe, TPOBOAHUKHA M JAUAJIEKTPUKHU, MOCTOSHHBIN 3JIEKTPUYECKHH
TOK, MarHUTHOE TI0JIE;

e pa3nuuaTh sBIEHHA (TEIUIOBOE pAacCUIMpEHHE U C)KaThe, TeIulonepenaya, TeMJIoBOEe paBHOBECHE,
CMayvBaHWE, KalWUIApHBIE SBIEHHS, WCIAapeHHe, KOHJEHCAlMs, IUIaBIE€HUE, KPHUCTaJUIN3alus
(oTBepaeBaHME), KUICHHE, TEIUIoNepeaada (TErIONPOBOAHOCTh, KOHBEKITUS, U3TyUeHHUE), DICKTPU3AIU
TelN, B3aUMOJIEHCTBUE 3apAI0B, EHCTBUS 3JEKTPUUIECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBUE
MarHuToB, JIEMCTBHE€ MAarHWTHOTO TOJS HAa TPOBOJHUK C TOKOM, D3JIEKTPOMArHWTHAs WHIYKIHS) IO
OIMCAHWIO MX XapakTePHBIX CBOICTB M Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOUMX AaHHOE (hH3MUECKOe
SBIICHHE;

® pacro3HaBaTh NPOSBICHWE H3YYEHHBIX (PHU3MYECKUX SIBICHHH B OKPYKalONIeM MHpE, B TOM 4YHCIIE
(m3nueckue SBJICHHWA B MPHUPONE: MOBEPXHOCTHOE HATSIKEHHWE W KaNWULIPHBIE SBIECHUS B TIPUPOJE,
KpUCTAJUTBI B Ipupose, n3inydeHue CoiHIa, 3aMep3aHne BOJ0EMOB, MOPCKHE Opr3bI, 00pa3oBaHKE POCHI,
TyMaHa, WHES, CHera, JJIEKTPUYECKHE SIBICHHUS B aTMocdepe, SJIEKTPUYECTBO KHUBBIX OpPraHU3MOB,
MarHuTHOE Toje 3eMiiH, Apeld TONI0COB, POJNb MArHUTHOTO TIOJNSL JIISl JKU3HM Ha 3emJie, MOISpHOe
CUSIHHE, TIPU 3TOM TIEPEBOJUTH MPAKTHUYECKYIO 3a]ady B YYEOHYIO, BBIICNSATH CYIICCTBEHHBIC CBOMCTBA
(npu3HaKK) HU3UIECKUX SBIICHUH;

® ONWCHIBATh HM3YYCHHBIE CBOMCTBA Ten W (DU3WYECKWE SBICHHS, WCHONB3YS (U3NYECKUE BEIUYHHBI
(Temmepatypa, BHYTpEHHSSI SHEPTHsI, KOTUIECTBO TEIUIOTHI, YAEIbHAS TEMIIOEMKOCTh BEUIECTBA, YACTbHAs
TEIUIOTa TUIABJICHWSA, yJelbHas TeIUIoTa MapooOpa3oBaHWA, yHeNbHAs TEIJIOTa CTOpPaHHS TOILINBA,
KOO(QUIIMEHT TONEe3HOTO JEHCTBUS TEIIOBOW MAIWHBI, OTHOCHTEIbHAS BIAXKHOCTH BO3IyXa,
ANEKTPUYECKAN 3apsill, CHJIA TOKA, HIEKTPUUECKOe HAIPsDKEHHE, COMPOTHBIIEHHE TMPOBOTHUKA, YIETHHOE
CONPOTHUBJICHNE BEIIECTBA, pPaboTa M MOIIHOCTH JJIEKTPUYECKOTO TOKa), MpPW OIHCAHUH IPABHIBHO
TPaKTOBaTh (PU3MUECKHI CMBICI UCIIONB3YEMBIX BETHINH, 0003HAYCHUS U eMUHUIBI (DU3UUECKUX BEIUYHH,
HaxoAWTh (HOPMYJIBI, CBS3BIBAIOIINE NAHHYIO (PU3MUYECKYIO BEIMYWHY C JAPYTHMH BEIHYWHAMH, CTPOUTH
rpadyku N3ydeHHBIX 3aBUCUMOCTEN (PH3MYECKUX BEIHYNH;

®  XapaKTepu30BaTh CBOWCTBA Tel, (PU3NYECKHE SBIECHHUS W IPOIECCHI, HUCIOIb3ys OCHOBHBIC TMONOXKEHUS
MOJIEKYIISIPHO-KHHETHYECKOM TEOPHH CTPOSHHs BEIIECTBA, MPHUHIMII CYMEpIo3UIUU Tonell  (Ha
KauecTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3aps/a, 3akoH OMa Uil y9acTka memnu, 3akoH Jlxoymsa—Jlenma,
3aKOH COXpaHEeHUs JHEPTUH, MPH ITOM JaBaTh CIOBECHYIO ()OpPMYyITHUPOBKY 3aKOHAa M 3allMCHIBATH €TI0
MaTeMaTH4YeCKOe BBIPaXKEHUE;

e OOBSICHATH (PU3NYECKHE TMPOIEeCChl WM CBOWCTBA TN, B TOM 4HCIE M B KOHTEKCTE CHUTYyaIluit
MIPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH IPHUYNHHOCIECTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE
13 1-2 JOrMYecKuX IMIaroB ¢ OMOpOW Ha 1—2 M3y4eHHBIX CBOWCTBAa (M3WYECKUX SIBICHUH, (hU3MUECKUX
3aKOHOB HIT 3aKOHOMEPHOCTEH;

e pemaTh pacuETHHIC 33/1aYu B 2—3 JEWCTBUS, UCIIONB3Ys 3aKOHBI U (POPMYIIBI, CBA3BIBAIOININE (PU3NIECKUE
BEIMYMHBI: HA OCHOBE aHaJM3a yCJOBUS 3a/Jadll 3aIMCHIBATH KPATKOE YCJIOBHE, BBHISBISITH HEHOCTATOK
JAHHBIX JJIs peleHUs 3aJa4H, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAMMBIE AJIs €€ PelIeHus], IPOBOIUTD
pacuérhl U CpaBHUBATH MOJYyYEHHOE 3HaUYeHHE (PU3UUECKON BETMUMHBI C N3BECTHBIMU AaHHBIMU;

® pacro3HaBaTh MPOOJEMBI, KOTOPble MOXXHO PELIMTh HPU NOMOLIM (DU3MYECKHX METOAOB, HCIIONIB3YS
OIMCAaHUE MCCIENOBAHMS, BBIICIATH MPOBEPSIEMOE MPEANIONOKEHNE, OLEHUBATh MPaBIIIBHOCTH MOpsAKa
MIPOBEJICHNS UCCIIEAOBAHNUS, 1EN1aTh BBIBOJBL;



MIPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PH3WYUCCKUX SIBIICHHA WU (PU3UUYCCKUX CBOHCTB Tel (KaIMJUTSIPHBIC
SIBIICHUS1, 3aBUCUMOCTD JaBJICHHUS BO3/IyXa OT ero o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIEcca OCTHIBAHUS U
HArpeBaHusl MPH H3IIyYEHUH OT IBeTa M3ydaromell (MOrIoLIaroleii) MOBEPXHOCTH, CKOPOCTb MCIIapeHUs
BOJIBI OT TEMIIEPaTyphbl JKUAKOCTH U IUIOMAAX €€ MOBEPXHOCTH, DJIEKTPU3ALMs Tel M B3aWMOJCHUCTBHE
ANEKTPUYECKUX 3apsiioB, B3aMMOJCHCTBHE MOCTOSHHBIX MAarHUTOB, BH3YaJIM3allMsi MarHUTHBIX IIOJICH
MOCTOSIHHBIX MarHUTOB, JEHCTBHSI MArHUTHOTO TOJS Ha MPOBOJAHMK C TOKOM, CBOWCTBA 2JIEKTPOMArHHTA,
CBOMCTBa OJJIEKTPOJBUTATENS TOCTOSHHOIO TOKa): (OPMYIUpPOBaTh MpPOBEPSiEMbIE IMPEANOIOKEHHS,
coOHMpaTh YCTaHOBKY W3 MpPEAJIOKEHHOTO O00OpYydOBaHHWS, OMUCHIBATH XOJA OMNbITA U (HOPMYIHPOBATH
BBIBOJBI,

BBIIIOJIHATE HOPAMBIC H3MCPCHHA TCEMIICPATYPhI, OTHOCHUTEIHLHOM BJIAXKHOCTH BO3ayXa, CHJIBI TOKa,
HampsKEeHUA C HMCIIOJb30BAHUEM aHAJIOTIOBBIX HpI/I60p0B 1 JaT4YHuKOB (1)I/I3I/I‘IGCKI/IX BCIIMYUH, CPaBHUBATDH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJJaHHON aOCOIOTHON MOrPEITHOCTH;

MPOBOJIUTh MCCIICIOBAHUE 3aBUCHUMOCTH OJHON (PU3MUECKOW BEIMYMHBI OT APYrod C HCIIOJIB30BAHHUEM
MIPSIMBIX U3MEPEHUI (3aBHCUMOCTH COIPOTHUBIIEHUS MPOBOJAHMKA OT €ro JJIMHBI, IUIOMATN MOIEePEYHOro
CCUCHHA U YACIBHOTO CONPOTUBIICHUA BECUICCTBA IMMPOBOAHMKA, CHUJIBI TOKA, UAYIIETO Y€PE3 NIPOBOAHUK, OT
HaTpsDKEHUs] Ha TPOBOJHMKE, WCCIEJOBAaHUE IIOCIEIOBATEILHOIO W MapayiebHOrO COESTUHECHUH
HpOBO}IHI/IKOB): IJIaHUPOBATh MCCIICAOBAHUC, CO6I/IpaTB YCTaHOBKY W BBIIOJHATH HU3MCPCHUA, CICAYA
MPEUIOKCHHOMY TUIaHy, (PUKCUPOBATH PE3YNIBTATHI MOJyYEHHON 3aBUCHUMOCTH B BUJIEC TaOIUI] U IPpa(UKOB,
ACIaTh BBIBOJLI 110 PE3yJjibTaTaM UCCIICAOBAHUA,

MMPOBOANTE KOCBCHHBLIC HM3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCIIMYUH (YJIe.HI)HaH TEINIOEMKOCTD BCIIeCTBa,
CONPOTUBIICHUE TPOBOJHUKA, PadOTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA): IUIAHHPOBATH H3MEPEHUS,
coOMpaTh AKCIIEPUMEHTAEHYIO YCTAHOBKY, CISAYS MPEII0KEHHON WHCTPYKIIMH, U BBIYUCIIATH 3HAUCHHE
BCIIMYHUHBI,

COOJTIOIaTh TIpaBHIIa TEXHUKH O€30MaCHOCTH TP padoTe ¢ TabopaTOPHBIM 000y I0BaHUEM;
XapaKTepU30BaTh MPUHIIMITEI JICHCTBUST H3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOU Ha MX
ormvcaHus (B TOM UHCIIe: CHCTEMa OTOIUIEHHUS [IOMOB, THTPOMETp, MapoBas TypOWHa, aMmmepMmerp,
BOJIbTMETP, CUETYHMK DJEKTPUUYECKOW IHEPTUH, ODIEKTPOOCBETUTENbHBIE NPUOOPHI, HarpeBaTelbHbIC
ANEKTPONPHOOPH!  (IPUMEPBHI), DIEKTPUUCCKHE TPEIOXPAHUTENN, JJICKTPOMATHHUT, JIIEKTPOJBUTaTENb
TTOCTOSTHHOTO TOKa), MCIOIL3YS 3HAHUS O CBOMCTBaX (PM3WUECKUX SBICHUH M HEOOXOMUMBIC (hU3UICCKHIE
3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHMYECKHUE YCTPONCTBA M H3MEPHUTEIbHBIE TPUOOPHI IO CXeMaM U CXEMaTHYHBIM
pucyHKaM (KUAKOCTHBIH TEPMOMETpP, TEepMOC, IICHXPOMETP, TUTPOMETp, [BHUTATElNh BHYTPEHHETO
CTOpaHMs, DJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI SJEKTPHUYECKUX IIeTeil ¢ MocieNoBaTeIbHBIM U
MapauieIbHBIM COSIWHEHHEM JJIEMEHTOB, pas3indas YCIOBHBIE 00O3HAYEHHS IJIEMEHTOB DIIEKTPUYIECKHUX
TeIIeit;

TIPUBOANTH IPUMEPHI (HAXOAUTh WH(OPMAITHIO O IPUMEPax) MPAKTHIECKOT0 UCITOIBb30BAHMS (PH3NIECKIX
3HAaHUH B ITOBCETHEBHOW XW3HM I OOCCIEUYCHHsI O€30mMacHOCTH NpH oOpalleHHH ¢ mpubopaMu M
TEXHUYECKHUMH YCTPONCTBAMHE, COXPAHEHHS 37I0POBbS M COOIOJICHHSI HOPM DKOJIIOTUIECKOTO TTOBEICHUS B
OKpYyXarolei cpene;

OCYIIIECTBIATh TOWCK WH(popMaImu (u3mdeckoro conuepkaHus B VHTepHeTe, Ha OCHOBE MMEIOIINXCS
3HAHUW W MYyTEM CPaBHEHUS JOMOTHHUTENBHBIX MCTOYHHKOB BBHINENATH HHPOPMAIIUIO, KOTOPAs SBISETCS
MIPOTUBOPEYNBOH HITH MOXKET OBITh HEZOCTOBEPHOM;

WCIIONB30BaTh TPU BBIIOJTHEHWH YYEOHBIX 3aJaHUHl HAYyYHO-TIOMYJSIPHYIO JIHTEPaTypy (U3HYECKOTrO
CoJiepaHus, CIIPaBOYHBIE MaTepuasbl, pecypchl cetn VHTepHeT, BlaeTh MpruéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, MpeodpazoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBON CHCTEMBI B JIPYTYIO;

Co3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M KpaTKHE YCTHBIE COOOMmIeHus, 0000mas wuHdopMamuoo wu3
HECKOJIbKAX MCTOYHHKOB (PU3NYECKOTrO COJIEP)KAHUS, B TOM YHCIE IMyOIUYHO MPECTABIATH PE3yIbTaThl
MPOEKTHOW HWIIM MCCIEOBATENCKOM NEATENbHOCTH, IMPH 3TOM T'PaMOTHO HCIIONB30BaTh W3YYEHHBIN
MIOHSTUHHBINA anmapaT Kypca (HU3UKH, COMPOBOXKIATH BBICTYIIIICHHE TIPE3eHTAIUEH;

IOpH BBIOJHEHUH Y4YeOHBIX MPOEKTOB M HUCCIEHOBaHWH (PHU3MYECKHMX MPOLECCOB paCIpenesiTh
0053aHHOCTH B TPYINIIE€ B COOTBETCTBUM C IOCTABJICHHBIMH 33J[a49aMU, CICAWTH 32 BBITOJHEHHEM ILIaHA
JEHCTBUI U KOPPEKTUPOBATh €ro, afeKBaTHO OIICHWBATH COOCTBEHHBIN BKIJIAJ B JIESITEIHHOCTh TPYIIIIBL,
BBICTPaNBaTh KOMMYHHKATHBHOE B3aUMO/JICHCTBUE, TIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHL.



K koHmy obOyuenns B 9 Kkijacce TpeAMETHBIE pe3ynbTaTbl Ha 0a30BOM ypPOBHE JOJDKHBI OTpakaTb
c(OPMUPOBAHHOCTD Y O0YUAIOMINXCST YMEHHM:

WCIIONB30BaTh TOHATHS: CUCTEMa OTCY€Ta, MaTephalibHas TOYKa, TPAaeKTOPHs, OTHOCUTEIHHOCTh
MEXaHMUYECKOro JBWKEHUS, nedopmanus (ympyras, IUlacTU4ecKas), TPEHHE, ICHTPOCTPEMHTEIbHOE
YCKOpEHHE, HEBECOMOCTh W TEPErpy3KH, LEHTP TSDKECTH, aOCOMIOTHO TBEPIOE TENO, LEHTP TIKECTH
TBEPJOrO Teia, paBHOBECHE, MEXaHWYECKME KOIeOaHWs W BOJIHBIL, 3BYK, MH(pa3ByK U YIbTPa3BYK,
ANEKTPOMAarHUTHBIC BOJHBI, IIKalla JJIEKTPOMATHUTHBIX BOJH, CBET, ONU30PYKOCTh M OallbHO30PKOCTD,
CIIEKTPbI HCITYCKAHUS U TIOTJIOMIEH s, anbda, OeTa- 1 raMMa-U3IydeHusl, U30TOIbI, sJepHAas YHEPTeTHKa;
pa3nuyath SBICHUs (PaBHOMEpHOE M HEPaBHOMEPHOE NPSMOJHMHEHHOE IBIKEHHE, PaBHOYCKOPEHHOE
MpSIMOJIMHEHHOE [JBW)KEHHE, CBOOONHOE TMajeHHE Tell, PAaBHOMEPHOE JBMKCHHE II0 OKPYKHOCTH,
B3aMMOJICHCTBHE TEJl, PEAKTHBHOE JBM)KEHHE, KoebaTenbHOE IBMKECHUE (3aTyXaloIe U BBIHYKICHHBIE
Koje0aHus), PE30HAHC, BOJIHOBOE IBMXKEHHE, OTPAXKECHHE 3BYKa, NPSIMOIMHEHHOE paclpocTpaHEHHE,
OTpa’keHUE U MPEIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTPAXKEHHE CBETA, pas3lIoKeHHE Oenoro cBera B
CHEKTp U CIOXKEHHE CIHEeKTpaJbHBIX IIBETOB, JAWCIEPCUS CBETa, €CTECTBEHHAs pPaJHOaKTUBHOCTH,
BO3HWKHOBEHHE JIMHEHYATOr0 CIEKTpa U3JIydeHHs) 10 OMHCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OIBITOB, JIEMOHCTPHPYIOIIHNX JaHHOE PU3MUECKOE SBIICHHE;

pacro3HaBaTh TPOSBICHUE W3YYEHHBIX (U3UYECKHX SIBICHHH B OKpYXKAamIeM MHUpe (B TOM 4YHCIIE
¢usnveckre SBJICHUS B MNPHUPOAE: NPWINBBI M OTIHBBI, JBIKeHHe IuiaHeT CONHEYHOW CHCTEMBI,
PEaKTHUBHOE [JIBU)KEHHME JKHMBBIX OPraHU3MOB, BOCIPHSITHE 3BYKOB JKMBOTHBIMH, 3€MIIETPACEHHE,
celiCMHYECKHe BOJHBI, IIYHAMH, 3XO, [IBETa TeJ, ONTUYESCKUE SBICHHUS B TPUPOJE, OHOIOTHYECKOE
JeWCTBHE BHIUMOTO, YIbTPAQHOIETOBOTO H PEHTTEHOBCKOTO M3ITyYeHUH, €CTECTBEHHBINH paJinOaKTUBHBIHN
(hoH, KOCMHYECKHE TTy4YH, PaJANOAKTHBHOE U3ITydeHHe MPUPOIHBIX MHHEPAJIOB, JCHCTBHE PaIlOaKTHBHBIX
M3ITyYeHU Ha OpPTaHU3M YeNIOBEeKa), P 3TOM MEPEBOANTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIACIATH
CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) PU3NUECKUX SBIICHUH;

OITUCHIBATH U3YUCHHBIC CBOMCTBA TeN U (U3NYECKHUE SBICHUS, HCIIOIb3Ysl (PU3UUECKHE BETUYMHBI (CPEITHSIs
U MTHOBEHHAsl CKOPOCTh TeJla IIpU HEPAaBHOMEPHOM JIBUXKEHUH, YCKOPEHUE, IIepeMeEIlleHHe, IyTh, YIII0Bas
CKOpOCTb, CHJIa TPEHUs, CHJa YIPYIrOCTH, CHJa TSDKECTH, YCKOpEHHE CBOOOJHOrO IaJieHHs, Bec Tela,
UMIIYJbC Tela, UMILYJIBC CHJIbI, MEXaHH4YecKass paboTa M MOIINHOCTb, MOTEHLMAJbHAs SHEprusl Teia,
MOJHATONO HaJ IOBEPXHOCThIO 3€MJIM, IIOTCHLMAJbHAs SHEPrHsl CXKATOW IPYXKHUHBI, KUHETHUYECKas
9HEprus, NOoJHasg MEXaHUYECKasi SIHEPrusl, IEPUO U 4acToTa KojleOaHUMH, [UIMHA BOJIHBI, TPOMKOCTb 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, IOKa3aTeNb PEIOMIIEHUS CpPellbl), IPU ONMCAHUM [IPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICI HCIIONIb3YEMbBIX BEIMYMH, 0003HAYCHUS M €AWHULBI (YU3NIECKUX BEITUYNH, HAXOIUTh
(opMyIiBl, CBSA3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BEIMYMHY C APYTMMH BEIMYMHAMH, CTPOUTH I'paduku
N3y4YEHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEINUMH;

XapaKTepU30BaTh CBOICTBA TeN, (U3MUYECKUE SIBICHUS M IIPOLECCHI, HCIIONB3Ys 3aKOH COXpPaHEHUs
9HEPruM, 3aKOH BCEMHUPHOIO TSITOTEHUS, NPHHLUI CYyNEPIO3ULUU CHJI, NPHUHLUUI OTHOCHTEIBbHOCTH
lamunes, 3akonbl HplOTOHA, 3aKOH COXPAaHEHMS HMILYJIbCA, 3aKOHBI OTPAKEHUS U NPEJIOMIIEHHS CBETa,
3aKOHBl COXPAHEHHUsS 3apsiiOBOrO M MAacCOBOIO YHCEN IPH SIAEPHBIX DPEaKUUsIX, MpU 3TOM OaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMCHIBATh €0 MAaTEMAaTHUYECKOE BBIPAXKEHNUE;

OOBSACHATH (U3MUECKME MPOLECCHl W CBOWCTBA Tel, B TOM 4YHCIE W B KOHTEKCTE CHUTyalMH
MPAKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBIIBIATH IPUUYNHHO-CICACTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE
13 2-3 JOTMYECKUX IIaroB C OMOpOW Ha 2—3 M3y4YEHHBIX CBOWCTBA (M3WYECKUX SIBICHUH, (hU3MUECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pewath pacu€THble 3amayu (OHHMparomuecs Ha CUCTeMy W3 2—-3 ypaBHEHHH), WCHONb3Ys 3aKOHBI U
(dbopmynel, cBA3bIBatOmIME (U3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAlIM3a YCJOBHS 3a/Jauyd 3alKChIBATh
KpaTKoe YCJIOBHE, BBIBIATH HEAOCTAIOIIME WIIM M30BITOYHBIE JAaHHBIEC, BHIOMPATh 3aKOHBI U (OPMYJIbI,
HEOOXOUMbIe IJIS1 peleHHs, IIPOBOJUTH PacuEThl M OLEHUBATH PEATMCTHYHOCTD MOTYYEHHOIO 3HAYCHUS
(u3n4ecKol BETUUNHBL;

pacmosHaBaTh MpoOJIEeMbl, KOTOPhIE MOXKHO PEIIUTh NPH HOMOIIM (HU3MYECKUX METOIO0B, HCIHOIb3YS
OIMCAaHUE MCCIEIOBAHMS, BBIICIATH MPOBEPSIEMOE MPEANIONOKEHNE, OLEHUBATh MPABIWIIBHOCTh MOpsAKa
MPOBENICHHUS UCCIIEOBAHUS, eTaTh BEIBO/BL, HHTEPIIPETUPOBATH PE3yIbTAaThl HAOIIOICHUH U OIBITOB;
MPOBOAMUTE ONBITHl MO HAOMIOACHUIO (PU3MYECKUX SIBICHUH WM (U3MUECKUX CBOWCTB Tel (M3ydeHHE
BTOpOro 3akoHa HploToHa, 3aKOHA COXpaHEHHs SHEPTUH, 3aBUCHMOCTh Mepruoja KoebaHUui NpyKUHHOTO
MasiTHAKa OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTh OT aMIUTUTYABl MalbIX KOJeOaHUH,



NPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETa, pasjioKeHHe Oenoro cBera B CIEKTP, H3YyYCHHE CBOICTB
n300pakeHus B TUIOCKOM 3€pKajie U CBOWCTB M300pakeHHsI MpeaMeTa B cOOMparoliell TuH3e, HabaroneHme
CIUIOIIHBIX M JIMHEHYATHIX CIIEKTPOB M3JIYUYCHHS): CAMOCTOSATEIBHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa 000pyIOBaHUSs, OMUCHIBAThH XOJ] OIBITA U €r0 PE3YJIbTAThI, POPMYINPOBATH BHIBOIHI;
® MPOBOIUTH NMPU HEOOXOAUMOCTH CEPHUIO MPSMBIX W3MEPEHUH, OMpenesisi CpeJHee 3HaUeHHEe u3MepsieMOon
BEIMYMHBI ((POKYCHOE PACCTOSIHHE COOWparoliell JIMH3bI), 0OOCHOBBIBATH BEIOOpP CIIOCO0a H3MEpEHUS
(u3MepuTenEHOrO Mpudopa);
® MPOBOIUTH HMCCIIENOBAHUE 3aBUCUMOCTEH (PH3MUECKUX BEUYMH C MCIOJB30BAHHEM MPSIMBIX U3MEPEHUI
(3aBHCHMOCTB ITyTH OT BPEMEHU NpPU PaBHOYCKOPEHHOM JBIKEHHUHW Oe3 HA4aJIbHOW CKOPOCTH, Mepuoia
KOHG63HI/II71 MAaTeMAaTHYCCKOro MadTHHUKA OT JIMHBI HUTH, 3aBUCHUMOCTU YIJla OTPaXCHHA CBETA OT yIJa
MaZeHus M yriia MpenoMIIeHHs OT yIJia MajJeHus): TUIaHUPOBaTh MCCIIeOBAHUE, CAMOCTOATEILHO COOUPATh
YCTaHOBKY, (DMKCHPOBATH PE3yJIbTAThl OJTYUCHHOM 3aBUCHMOCTU (DU3MYCCKUX BEIIMYMH B BUJC TaOJMI] U
I‘pa(bI/IKOB, JCIaTh BBIBO/LI 11O PE3yJibTaTaM UCCICAOBaHUA,;
® MPOBOJIUTH KOCBEHHBIE M3MEPEHHUS (PHU3MUECKUX BEIMYMH (CpPEIHsIsI CKOPOCTh M YCKOpPEHHE Tena MpH
PAaBHOYCKOPEHHOM JIBM)KCHUH, YCKOPEHHE CBOOOJHOTO MAJCHHUS, KECTKOCTh MPYXKHUHBI, KOA(D(UIHUEHT
TPEHUS CKOIIBKECHUS, MEXaHU4ecKasi paboTa M MOIIHOCTh, YaCTOTa M MepUoJ] KOIeOaHNH MaTeMaTHIeCKOro
Y TIPY)KMHHOTO MasTHHUKOB, ONTHYECKAas Chjia COOMpAroIeil JIMH3bI, PaJOaKTUBHBIA (DOH): TJIAHUPOBATH
W3MEpEeHHs, COOUPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY U BBITIOJNHATH U3MEPEHHUs, CIeqysl TPelIoKeHHON
HUHCTPYKIMH, BBIYMCIIATH 3HAUCHUC BCIWMYHMHBLI W aHAJIM3UPOBATH IMOJYYCHHBLIC PE3YJILTATHI C y‘Ie’TOM
3aJJaHHOW MOTPENTHOCTH U3MEPEHHIA;
. COOJTIOIaTh TIpaBHIIa TEXHUKU O€30MaCHOCTH TP padoTe ¢ IabopaTOPHBIM 000pyI0BaHUEM;
® pa3nMyaTh OCHOBHBIC NMPH3HAKH W3YyYEHHBIX (PU3MYECKUX MOJieNel: MaTepuajbHas TOYKa, abCONIOTHO
TBépIIOC TECII0, TOYEUYHBI MCTOYHHUK CBC€Ta, JIy4, TOHKad JIMH3a, IJIaHCTapHasA MOACIb aTOMa, HYKJIOHHAsd
MOJIeNTb ATOMHOTO SI/IPa;
®  XapaKTepWU30BaTh MPHUHITUITEI JCHCTBHUS U3yYCHHBIX IPUOOPOB U TEXHHUYECKUX YCTPOMCTB C OMOPOH Ha WX
onvcaHus (B TOM YHCIE: COUAOMETP, JAATUUKHU TOJIOKEHUS, PACCTOSHHS M YCKOPEHHS, PaKera, 3XOJIoT,
OYKH, TIEPHCKOII, (OTOAIIapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3MMETp, KaMepa BuibcoHa),
WCTIONIB3YsI 3HAHUS O CBOMCTBAX (PU3NYECKUX SBICHUHA U HEOOXOJJMbIe (PU3NIESCKUE 3aKOHOMEPHOCTH;
® WCHONB30BATh CXEMBl M CXEMATHYHbIE PHUCYHKH W3YYEHHBIX TEXHWYECKHX YCTPOWCTB, M3MEPUTEIBHBIX
MpuOOPOB M TEXHOJOTHYECKUX TIPOIIECCOB TMPH pEIIeHHWH YYeOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKHE
CXEMBI JIISI TOCTPOCHUS H300paKeHUH B TIIOCKOM 3epKalie U COOMpPAroIIeH JINH3E;
®  IPUBOAWTH IPUMEPHI (HAXOAUTh HH(POPMAITHIO O IPUMEPax) MPAKTHIECKOTO UCIIOIb30BAHUS (PH3NICCKIX
3HAaHUN B ITOBCETHEBHOW KW3HMW I OOCCIEYCHHsI O€30mMacHOCTH MpH oOpalleHHH ¢ mpubopaMu M
TEXHUYECKIMH yCTPOHCTBAMH, COXPaHEHHS 3/I0OPOBhSI U COONFOIEHUSI HOPM SKOJIOTMYECKOTO TIOBEIACHUS B
OKpyXarolei cpene;
® OCYIIECTBIATH TOWCK WH(MOpMANuu (GHUINIECKOTO coaepkanuss B VHTepHETe, CaMOCTOSTEIbHO
(hopMynHpysl TIOMCKOBBIM 3ampoc, HAXOMUTh IIyTH OIpPEeNIeHUs] JIOCTOBEPHOCTH TMOITYIeHHOU
rH(OpMaI Ha OCHOBE UMEIOIINXCS 3HAHUH U JONMOTHUTETHHBIX HCTOYHUKOB;
® WCNONB30BAaTh TPH BHINOJIHEHWW YYEOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JIATEPaTypy (GU3HYECKOTrO
CoJlepKaHus, CIIPaBOYHBIE MaTepuaibl, pecypchl cetn VHTepHeT, BIageTh mpruéMaMu KOHCIIEKTHPOBAHUS
TEKCTa, mpeodpazoBaHus HHPOPMAIIMK U3 OAHON 3HAKOBOM CHCTEMBI B JPYTYIO;
. CO3/1aBaTh COOCTBEHHBIC MHCHEMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HH(OPMAIMHA M3 HECKOIBKUX
HMCTOYHUKOB (PH3UYECKOTO COAEPIKAHMS, ITyOIMIHO MPEICTABIATh PE3yAbTAThl IPOSKTHON WM MCCIIEAOBATENbCKOM
JeSITeTHHOCTH, TIPH 3TOM TPaMOTHO HCIIOB30BaTh U3yUSHHBIN MOHATHITHBIN aliapaT U3y4aeMoro pasjena Gu3uKkd U
COITPOBOXKJATh BBICTYIUICHHE TIPE3EHTAINEN ¢ YIETOM OCOOSHHOCTEH ayTMTOPUU CBEPCTHHKOB.



TEMATHUYECKOE IIVTAHUPOBAHMUME

7 KIIACC
KoanuecTBo yacon DJIEKTPOHHbIE
Ne n/m HaunMeHoBaHue pa3ieoB U TeM NPOrpaMMbl Kontposbubie | IIpakTiueckue (undposbie)
Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. ®u3uka u e€ poJib B MO3HAHUM OKPYKAIOLIEro MUpa ‘
bubaunoreka [IOK
11 Pusnia - HayKa O IpUpOAe 2 https://m.edsoo0.ru/7f416194
bubmmoreka IJOK
1.2 dusnuecKre BeIUUYNHbI 2 1 https://m.eds00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIM METOJT TO3HAHUS 2 1 bubamorera [OK
: ¥ A https://m.eds00.ru/7f416194
Hroro mo pasneny 6
Paznen 2. [lepBoHayajibHbIe CBeIEHHS 0 CTPOEHHH BellleCTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa HOK
' P B https://m.edso0.ru/7f416194
2.2 JIBrKeHue ¥ B3aNMOZENCTBHE YACTHUIL BEIIECTBA 2 1 bubmmorexa LIOK
' A fsett https://m.edso0.ru/7f416194
bu6mmoreka IJOK
2.3 ArperaTHble COCTOSIHHSI BEIIICCTBA 2 https://m.edsoo.ru/7f416194
HUroro mo pazneny 5
Paznen 3. IBukeHue U B3auMo/1eiicTBHE TeJl
Bbubnuoreka IJOK
3.1 Mexanuteckoe Ak eHue 3 https://m.edso0.ru/7f416194
bubmnoreka [IOK
3.2 Huepus, macca, mI0THOCTS 4 1 https://m.edso0.ru/7f416194
3.3 Cuna. Bunp! cun 14 1 2 Bbubnuoreka LJOK



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

Hroro no pazaeny 21
Pa3nen 4. laBjienne TBEPABIX TeJl, >KUAKOCTEH U ra3oB ‘
41 Hasnenue. I[lepenaua naBnenus: TBEpAbIMU TEIAMHU, 3 bubaunoreka LIOK
' JKAIKOCTSIMU U ra3aMu https://m.edsoo0.ru/7f416194
bubauoreka [IOK
4.2 JlaBaetne K KocTH ° https://m.edso0.ru/7f416194
bubaunoreka [IOK
4.3 ATmocheproe nasenne 6 https://m.edso0.ru/7f416194
N N bubmoreka [IOK
4.4 JleiicTBrE )KHIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX TEJIO0 7 1 3 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nen 5. PaGota 1 MOIIHOCTB. JDHeprust
bu6mmoreka IJOK
51 PaGora 1 momHoCTS 3 1 https://m.edsoo0.ru/7f416194
bu6mmoreka IJOK
5.2 Tpocthie Mexaru3Mb! S 1 https://m.edso0.ru/7f416194
bu6mmoreka LJOK
53 Mexaruteckas sHepria 4 . . https://m.edso0.ru/7f416194
Uroro no pazpeny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KJIACC
Kosan4yecTBo 4acoB DJIeKTPOHHBbIE
(undposrbie)
Ne i/ HaunMeHoBaHue pa3/iesioB U TeM NPOrPaMMbl Beero KoHTpoibHbIE IpakTHYecKue oGpasoBaTENbHbIE
padoThI padoThI

pecypchl
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Pasnea 1. TenyioBblie ABJIeHUS

11 CTpoeHue 1 CBOMCTBA BEIECTBA 7 bubmmorexa [IOK
' https://m.edsoo.ru/7f4181ce
bubauoreka LIOK
12 Tenuossie mporeccet 21 . S https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Paznen 2. DiexkTpuyecKrHe H MATHUTHBIE SIBJICHUS ‘
21 DneKTpudecKue 3apsapl. 3apsHKEHHBIE Tela U UX 7 1 bubmuoreka I[JOK
' B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmoreka [IOK
2.2 [TocTosTHHBIH AITEKTPUYECKHIT TOK 20 1 7 https://m.edso0.ru/7fA181ce
bub6mmoreka IJOK
2.3 MarauTHbIC SBIICHUS 6 1 15 https://m.edso0.ru/7f4181ce
2.4 ONEeKTpOMarHUTHAS UH ust 4 bubsmorexa [OK
' P JYKIL https://m.edsoo.ru/7f4181ce
Hroro mo pasneny 37
PesepBHOE BpeMs 3
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 145
9 KVIACC
KosauyecTBO 4acoB DJIeKTPOHHBbIE
(uu¢poBbIe)
Ne i/ HauMeHoBaHue pa3iesioB U TeM NPOrPaMMbl Beero KonTpoibHbIe IpakTHYecKue oGpasoBaTeNbHbIE
padoThI padoThI pecypeb
Paznen 1. Mexanuueckue siBJeHHUs ‘
bubmmoreka IJOK
1.1 MexaHH4eCcKOe IBUKEHUE U CIIOCOOBI €r0 OMUCAHUSL 10 1 https://m.edsoo.ru/7f41a4a6
1.2 Biaumogeiicteue e 20 1 3 bubmuorexa LIOK

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

13 3aKOHRI COXpaHCHHA 10 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Paznen 2. Mexannveckue Ko1e0aHusi M BOJIHBI ‘
bubauoreka LIOK
2.1 Mexammseciue koneOanms ! https://m.edsoo.ru/7f41a4a6
bubauoreka LIOK
2.2 MexaHU4ecKHe BOJIHBI. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro o pazaeny 15
Paznen 3. DjeKTpOMarHMTHOE 1M0JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI ‘
3.1 DIEeKTPOMAarHUTHOE TIOJIE U AJIEKTPOMATrHUTHBIE BOJTHBI 6 bubmorexa LHOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Pa3znen 4. CBeToBbBIE SIBJICHHUS ‘
4.1 3aKoHBI PaCIPOCTPAHEHUS CBETA 6 bubmmorexa [IOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
4.2 JIuH3bI 1 ONITHYECKHE IPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
4.3 Pasnoxxenue 6e10ro cBera B CIEKTP 3 https://m.edsoo.ru/7f41ada6
HUroro mo pazneny 15
Paspnen 5. KBanToBble siBj1eHHsI ‘
5.1 Hcnyckanne u mormonieHne CBeTa aToMOM 4 bubmorexa HOK
' Y H https://m.edsoo.ru/7f41a4a6
bubmmoreka IJOK
5.2 CTpoerue aTomHoro spa 6 https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 bubmorexa LHOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny

17

Paznen 6. [loBTOpUTE1HHO-00001IAI0IINI MOTYJIb

6.1 [oBTOpenue u 06001IIeHNE CoepKaHusI Kypca (QPU3HKH 32 9 5 Bubmmoreka LJOK
' 7-9 knacc https.//m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

MNOYPOYHOE IVIAHUPOBAHUE 7 KJIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIe UG POBBIE

Ne Tema ypoka K I Aara o0pa3oBaTeJIbHbIE
n/n Yp Beero OHTPOJILHBIE paKkTH4eckKkue H3yuennus p
padoThbI padoThbI pecypcebl
1 ®usnka — HayKa 0 Ipupoe. SBieHUs NPUPOABL. 1
dusnueckue ABJICHUS
2 MexaHudeckue, TeIIOBBIE, YIEKTPUIECKUE, 1
MarHMTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHHS
3 du3nueckre BEIUYMHBI U UX H3MEPEHHE 1
Ypok-uccnenoBanue "M3mepenue reMieparypsl
4 [IpY IOMOIIH KUJIKOCTHOTO TEPMOMETPA U JaT4HKa 1 1
TeMIepaTypsl"
Kak ¢usuka u 1pyrue ecreCTBEHHbIC HAYKH
5 H3y4aroT NpUpoly. EcTeCTBEHHOHAaYUYHBIN METOT 1 bubmoreka [IOK
no3Hanus. Onucanne GU3NUECKUX SBICHUI ¢ https://m.edsoo.ru/ff09f72a
ITOMOIIIBIO MOJCIEH
Ypok-uccnenosanue "IIpoBepka rUIIOTE3HI:
6 TATBHOCTD TTOJIETA TIIAPHKA, ITYIIICHHOTO 1 1
TOPU30HTAIBHO, TEM OOJIBIIEe, YeM OOJIBIIE BHICOTA
mycka"
7 Crpoenne BemecTBa. OMBITHI, JOKa3bIBAIOIITIE 1 bubmmoreka [IOK
IMCKPETHOE CTPOEHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBIKeHue YacTHIl BEMECTBA 1 bubmorexa [IOK
et https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoBanue «OTBITHI IO HAOTFOISHUIO 1 1
TEIUIOBOTO PACIIUPEHUS Ta30B»
10 ArperatHble COCTOSIHHSI BEII[ECTBA 1
B3anMocBsi3b MeX1y CBOMCTBAMU BEILIECTB B
11 Pa3HBIX arperaTHhIX COCTOSHUSX U UX 1 bubmmoreka [JOK
ATOMHOMOJIEKYIIIPHBIM cTpoeHreM. OcoOeHHOCTH https://m.edsoo.ru/ff0a0378
yiap p
arperaTHbhIX COCTOSTHUI BOJIBI
12 Mexanunueckoe ABuxeHue. PaBHomMepHOoe U 1 Bbubnuoreka LJOK
HEPaBHOMEPHOE JBHKEHHE https://m.edsoo.ru/ff0a05c6
bubmnoreka LIOK
13 Ckopoctb. Eqununnel ckopocTu 1
P JIETHT p https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu 1 BpeMeHU JABIXKEHUS 1 bubmnoreka [IOK
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https://m.edsoo.ru/ff0a0ae4

15 Pacuer myTu u BpeMeHH JIBUKCHUS bubmmorexa [IOK
Y p 8 https://m.edsoo.ru/ff0a0ae4
16 WNueprus. 3akon unepunu. B3anmoseiicTeue Ten bubaunoreka LIOK
KaK IPUYMHA U3MEHEHHUS] CKOPOCTHU JIBU)KCHHUS Tell https://m.edsoo.ru/ff0a0c10
[TnotHOCTH BeriecTBa. Pacyer Macchl 1 00beMa bubauoreka LIOK
17 )
Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
18 JlaGoparopHas pabdora «OnpeseneHue MmIOTHOCTH
TBEPAOrO TEnay
19 Pemenne 3aymad o reme "IlmotHocTh BemecTBa" brbmmorexa LHOK
A t https://m.edsoo.ru/ff0a123c
20 Cuiia KaK XapakTepUCTHKA B3aMMOICHCTBUS TEJI.
Cmia ynpyrocta. 3akoH I'yka
JlaGoparopHas pabota «/3yueHue 3aBUCUMOCTH
21 pacTspkeHus (e opMaliiu) IPy>KUHbI OT
MPUIIOKEHHOW CUIIBD)
22 SBnenwne tsarorenus. Cuiia TSHKECTH
23 CBs13b MEXIy CHIION TSDKECTH M Maccoi Tena. Bec bubmoreka [IOK
tena. Pemenne 3amay o teme "Cuia TsokecTH" https://m.edsoo.ru/ff0al778
Cwta TsDKECTH Ha IPYTuX MiaHeTax. Ou3ndecKkue bubmmoreka [IOK
24 )
XapaKTEPUCTHKH IIJIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka IJOK
25 Msmepenne cn. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka IJOK
26 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
27 CrnoxeHne OByX CHJI, HAITPABICHHBIX 110 OTHOM bubmmoreka LIOK
npsiMoii. PaBHOCHCTBYOMIAsT CHIT https://m.edsoo.ru/ff0ala70
o8 Pemenue 3agay no teme "PaBHoneicTByOas
cun"
TpeHre cKoMkKEHUS U TpeHue MoKos. TpeHue B bubmmoreka [JOK
29 .
MPUPOJIE H TEXHUKE https://m.edsoo.ru/ff0alb9c
30| cun rpenmn chomasenns o1 ot samaemn Butmotea LIOK
P . - https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH»
31 Perenue 3a7a4u Ha onpeeneHue
PaBHOACHUCTBYIOIIEH CUIIBI
32 Pemenue 3ay1au mo Temam: «Bec Tenay, bubmnoreka [IOK



https://m.edsoo.ru/ff0a0ae4
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
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

«['padpmuaeckoe nzobpaxkenne cuim», «Cuibly»,
«PaBHOzEHCTBYIOIAS CHID»

https://m.edsoo.ru/ff0alde0

Kontponshas pabora o Temam: «MexaHHUECKOe

33 JIBIDKEHHEY, «Macca, IIOTHOCThY, «Bec Temay,
«['padmueckoe n3obpaskeHne cuim», «Cuib»
34 Hasnenne. CiocoObl yMEHbBIICHHS U YBETUICHHSI Bbubmmoreka LJOK
JaBJICHUS https.//m.edsoo.ru/ff0a20a6
35 JaBnenue raza. 3aBUCHMOCTb JIaBJICHUS ra3a OT bubnuoreka IJOK
00bEéMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
36 Ilepenaua naBiieHUs TBEPABIMU TENAMM, bubaunoreka [IOK
JKAIKOCTAMU U razamu. 3axoH Ilackans https://m.edsoo.ru/ff0a25b0
37 JlaBiieHHE B *KUIKOCTH U Ta3e, BBI3BAHHOE bubaunoreka [IOK
IEACTBUEM CHUJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
38 Pemenue 3amad mo teme «JlaBineHue B KUJIKOCTH 1 bub6mmoreka IJOK
rase. 3akon [Tackams https://m.edsoo.ru/ff0a2826
bubmmoreka IJOK
39 Coobumarommecs cocy ! https://m.edsoo.ru/ff0a2970
. bu6mmoreka IJOK
40 Tuppasieckuii npece https://m.edsoo.ru/ff0a3136
41 Manomerpsl. [lopirHeBo# KUIKOCTHBIN HACOC
AtMmocdepa 3emmn. [IpUauHBI CyIIeCTBOBAHUS
42 BO3IYIIHON 00070YKH 3eMiTH. 3aBUCHMOCTD bubmmoreka LIOK
aTMOC(EPHOTO JIABJICHUS OT BBICOTHI HAJl YPOBHEM https://m.edsoo.ru/ff0a2b5a
Mops
bu6mmoreka IJOK
43 Bec Bo3ayxa. ATMochepHOe naBieHne https://m.edsoo.ru/ff0a2h5a
44 Nsmepenne atmocdepHoro napneans. OmbIT bubmmoreka [JOK
Toppuuenu https://m.edsoo.ru/ff0a2da8
45 3aBUCHMOCTh aTMOC(EpHOTO JABIEHUS OT BHICOTHI bubmmoreka [JOK
HaJl ypOBHEM MOpSI https://m.edsoo.ru/ff0a2fc4
16 Bapomerp-aneponn. ATMocdepHoe 1aBieHre Ha bubmmorexa LJOK
pas3IUYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
47 Pemenue 3anaq o teme " AtmocdepHoe
napiieaue"
48 JeiicTBUE )KMIKOCTH U T'a3a HA MOTPY>KEHHOE B HUX bubmmorexa LJOK
Teno. ApXuMesioBa cuia https://m.edsoo.ru/ff0a3276
49 Jlaboparopnas pabora «Onpenenenue bubmmnoreka LIOK
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BBITAJIKUBAIONICH CHIIBI, JEUCTBYIOIIEH Ha TENO,
MOTPY>KEHHOE B KUJIKOCTB)»

https://m.edsoo.ru/ff0a33fc

JlaGoparopHas pabora no Teme «Mccnenopanue

bubmnoreka LIOK

50 3aBHCHMOCTH Beca Teja B BOJIe OT 00bhEMa 1
N A https://m.edsoo.ru/ff0a3514
MOrpy>KCHHOU B KUJAKOCTH 4aCTH TEJIa»
bubmauoreka LIOK
51 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGoparopnas padora "KoHcTpynpoBaHue
52 apeoMerpa Wi KOHCTPYMPOBAHUE JIOAKH U 1
ompeienenre e€ rpy30moapEMHOCTH"
Pemenue 3anad no temam: «IlnaBanue CyoB.
53 Bos onnefllsaﬂne» «JlaBrrenue TBE I)IiHTeJI brbimorexa [OK
AYXOT ’ PA ’ https://m.edsoo.ru/ff0a3654
JKUJKOCTEH U Ta30B»
KonTponsHas pabora mo teme «/laBiaeHue TBepabIX
54 TeJ, XHUAKOCTEH U ra3oB»/Bcepoccuiickast
MPOBEpOYHast paboTa MPH MPOBEACHUH C
HCII0JIb30BAHMEM KOMIIBIOTEPA
bu6mmoreka IJOK
55 Mexanndeckas pabora
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka IJOK
56 MorHocTs. EquHUIBI MOIITHOCTH
B S H https://m.edsoo.ru/ff0a3f82
57 Ypok-uccinenopanue "Pacuér MoIHOCTH, 1
pa3BUBAEMON TIPH MTOABEME TIO JeCTHHIIC"
58 IIpocThie MexaHu3Mbl. Peiuar. PaBHOBecue cui Ha
peIdare
Prrdaru B TexHHKe, OBITY M IPUPOJIE.
59 JlaGopartopHas a6’0Ta <3£/Iccnljeulz)B§HHe CIIOBUI 0.5 bubmorexa LHOK
PATOPHAs p Y ' https://m.edsoo.ru/ff0a478e
paBHOBECHS phIYara
Pemenue 3aga4 no teme «YCloBUsS paBHOBECUS bubmmoreka [JOK
60 )
pbIyara https://m.edsoo.ru/ff0a48a6
Koadduiment nmonesHoro aeicTBus MeXaHU3Ma.
61 JlaGoparopHas pabora «M3mepenune KI1]] 0.5
HAaKIJIOHHOM TIJIOCKOCTI
62 Permenue 3amay no reme "Padora, MOIIHOCTB, Bbubnuoreka LJOK
KI11" https://m.edsoo.ru/ff0a4c48
Mexanndeckas sHeprus. Kunernueckas u bubnmmoreka LJOK
63 .
MOTEHI[MAIbHAS SHEPTUS https://m.edsoo.ru/ff0a4252
64 3akoH COXpaHEHUs] MEXaHUYECKOH dHEprUu bubmmnoreka LIOK
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https.//m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT M0 TeMe " DKCIIEPUMEHTATBLHOE
65 OmpezeNeH e H3MEHEHNs KHHETHIECKOH 1 1 1
MOTEHIIMAIbHOM 3HEPTHH MIPH CKATHIBaHUU TeJa MO
HaKJIOHHOM 11ockocTy"
Kontponbshas pabora no Teme «Pabora u
66 MOIIHOCTh. DHeprusi»/Beepoccuiickas 1 1
MpoBepOYHas padoTa MpH NPOBEACHUH Ha
OyMa)KHOM HOCHTEIIEe
67 PezepBHbIit ypok. Pabora ¢ Tekctamu o Teme 1 bubmoreka [JOK
"MexaHuuecKoe aBrHxeHue" https.//m.edsoo.ru/ff0a4ee6
68 PezepBHbIit ypok. Pabora ¢ Tekctamu o Teme 1 bubmoreka [JOK
"JlaBaeHne TBEPABIX TEI, )KUIAKOCTEH ¥ ra3os” https://m.edsoo.ru/ff0a4ffe
PezepBHbIii ypok. Pabora ¢ Tekctamu o Teme
69 " N 1
Pabora. MomHocTh. DHeprust
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 69 3 12
8 KJIACC
N KoJsnvecTBo 4acon Jata ekTpoHHbIEe U POBLIE
/i Tema ypoka Beero Konrpoasnbie | IIpakTnueckue W3yueHus o0pa3oBaTe/bHbIE
padoThI padoThI pecypebl
L | menmaeexot reopit n m omarmie ) BuGmiorexa LIOK
https://m.edsoo.ru/ff0a5256
MIOATBEP)KICHUS
2 Macca 1 pasmMep aTOMOB U MOJIEKYJ 1
3 Monenu TBEpIOT0, KHUAKOTO M Ta3000pa3HOTO 1 bubmmoreka [JOK
COCTOSIHHI1 BelllecTBa https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOMCTB TBEPIOTO, KUIAKOTO U
4 ra3000pa3HOro COCTOSHHI BEIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYJISIPHO-KUHETUYECKON TEOpUH
5 Kpucrammueckue u aMmopdHbIe Tena 1 bubmmorera [IOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHMe U KanwisipHOCTh. [loBepxHOCTHOE 1 bubmmorexa LJOK
HATSDKCHUE https://m.edsoo.ru/ff0a5530
7 TemutoBoe pacMpeHue U CKaTue 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO 1
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TCIIJIOBOI'O ABMIKCHU S YaCTHUIL

Buyrpennss sneprus. CrocoObl H3MEHEHUS

bubmunoreka LIOK

; BHYTpPCHHEW DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Temonepenaun brbmmorexa LHOK
a pel https://m.eds00.ru/ff0a6412
L | emorusommmme renosko chofic seutecrs ubmiorera LIOK
_ https://m.edsoo.ru/ff0a65c0
MaTepuasoB B IENAX SHEProcOepeKEHUs
12 KoanuectBo TemnoTel. Y AenbHas TEMNIOEMKOCTh Eubmorexa [JOK
: https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TerioBoro Oananca. Termoo0MeH u bubnuoreka I[JOK
TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
o | TS s Hesaenome e o 10K
N " p A https://m.edsoo.ru/ff0a6a98
ropssucu BOJbI
Pacuer konmuuecTBa TEMIOTHI, HEOOXOAUMOIO JIJIS
15 HarpeBaHus TCjla U BBIACIIAEMOIO UM IIPU
OXJIQXKJICHUH
16 JlaGoparopnas padora "OnpezeneHue yaeabHOH bubmmoreka [IOK
TEITIOEMKOCTH BemecTBa https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IeNbHAS TEIIOTa CTOPAHUS buommorexa [IOK
P e P https://m.edsoo.ru/ff0a7b5a
18 IlnaBnenue u oTBep/ieBaHNE KPUCTATUIMYECKUX Tel. bubmoreka [IOK
V nenbHas TEMIIOTA TUIABJICHUS https://m.edsoo.ru/ff0a71d2
Jlaboparopnas pabora "OnpeneneHue yaeabHON bubmmoreka [IOK
19 n .
TEIIOTHI TUIABJICHUS JIbAA https://m.edsoo.ru/ff0a72fe
Bbubnuoreka IJOK
20 [TapooOpa3oBanne u KoHeHcanus. Mcapenne https://m.edsoo.ru/ff0a740c
q | e Vnemantvnscm g o LOK
JCHCATIHH. cPATyp https://m.edsoo.ru/ff0a786¢c
KHIICHHS OT aTMOC(HEpHOT0 IaBICHUS
22| "Ompeerene omocenmol sasnoct ubmiorera LIOK
el N https://m.edsoo.ru/ff0a7628
BO3/IyXa
23 Perrenue 3a7au Ha onpeeeHe BIaKHOCTH
BO3/IyXa
24 [TpuHIMnIBEl paboTHl TEIUIOBBIX ABUraTeNIeH.
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[NapoBas TypOuHa. J/[BuraTeins BHyTPEHHET O
CropaHust

KII/] TenoBoro apuratens. TeniaoBbie ABUTATENN

bubaunoreka LIOK

25 o
U 3aIHMTa OKPYKAIOIICH CpeJibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUS U NMPEBPAIICHUS SHEPTUU B
TEIJIOBBIX IpoIIeccax
[MoaroroBka K KOHTPOJIBHOM padoTe 1Mo Teme
27 "Telimom)le ;IBneHI/I;}: I/I3MeH£1He arperaTHbIX brbmmorexa LHOK
o u P https://m.edsoo.ru/ff0a83f2
COCTOSTHHIA BEIIECTBa
28 Kontponbhas pabora 1o Teme "TeruioBsie sBICHHUS. bubmoreka [JOK
Vi3MeHeHue arperaTHbiX COCTOsTHHMN BenecTa' https://m.edsoo.ru/ff0a86ae
29 Onekrpuzanus Ten. J[Ba posa 3NMeKTpHIECKUX
3apsioB
30 Ypok-uccnenoBanue "IIeKTpU3AKS T 1
WHIYKIKEH U IPU COMPUKOCHOBEHUH "
31 B3anMonelicTBre 3apsoKeHHBIX Tel. 3akoH Kymona bubmorexa LHOK
A P ) Y https://m.edsoo.ru/ff0a87e4
OnexTpudeckoe none. HanpsokeHHOCTB
32 JJIEK Tpl/lqecxoro nosst. IT I/II)HI_II/IH CYTNEpIO3UIINU bubmorexa HOK
P P yrep https://m.edsoo.ru/ff0a8a0a
JIEKTPUYECKUX TTONEH
33 Hocurenu snekrpudeckux 3apsjioB.
OnemeHTapHbBIN 3apsa. CTpoeHne aToMa
34 [IpoBOMHUKY ¥ TUAIEKTPUKH. 3aKOH COXpaHEHUS bubmoreka [IOK
SIIEKTPUIECKOTO 3apsa https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3amay Ha MpUMEHEHNE CBOWCTB bubmmoreka [IOK
DIIEKTPUIECKUX 3aPSIOB https://m.edsoo.ru/ff0a90cc
36 DIEKTPUUECKUI TOK, YCIIOBUS €r0 CYIIECTBOBAHMUSL. bubmmoreka [JOK
VICTOYHHUKH 3JIEKTPHYECKOr0 TOKA https://m.edsoo.ru/ff0a95a4
37 JlelicTBHUSA JIEKTPUYECKOr0 TOKA brbmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenopanue "JleHcTBUE IEKTPUUECKOTO 1
TI0JIs1 Ha TIPOBOJHUKH U JUAJIEKTPUKH"
39 DNEKTPUUECKUI TOK B METAJIJIaX, JKUJKOCTSIX U Bubnuoreka LJOK
rasax https://m.edsoo.ru/ff0a9838
40 DJekTpudecKas lenb U e€ COCTaBHbIE YacTH
a1 Cuna toka. JIJaboparopHnas pabdora "U3mepenue u 05 bubmuoreka IJOK

peryianupoBaHue CUiIbl TOKa"

https://m.edsoo.ru/ff0a8bd6
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QHGKTpI/I‘IGCKOG Hanps>KCHUEC. BOJ'IBTMCTp.

bubaunoreka LIOK

42 JlaGoparopHas pabora I/I3Me'1')eHI/Ie u 0.5 https://m.edsoo.ru/ff0adel4
pEryIMpoBaHUE HAMPSKCHUS
43 ConpoTuBiieHUE TPOBOIHUKA. Y IETHHOE bubmuoreka IJOK
CONPOTHBIICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas pabota "3aBUCHMOCTD
3JIEKTPUUYECKOr0 COMPOTUBIIEHUS IPOBOJAHUKA OT bubmuoreka IJOK
44 1 )
ero JUTHHBI, IJIOIIAIN TOMEPEYHOr0 CEUCHUS 1 https://m.edsoo.ru/ff0aa738
Marepuaia"
45 3aBHUCHUMOCTH CHUTBI TOKA OT HAIPsDKEHUS. 3aKOH bubnuoreka IJOK
Oma Juts y9acTKa I1enu https://m.edsoo.ru/ff0aa44a
JlabopaTopHas pabota "HMcciaenoBanue
3aBUCUMOCTH CHJIBI TOKA, UIYIIErO Yepe3 PE3UCTOP, bubnuoreka IJOK
46 1 :
OT COITPOTHUBIICHHUS PE3UCTOPA U HAMIPSHKECHHS Ha https://m.edsoo.ru/ff0aa04e
pesucrope"
47 [NocnenoBaTenbHOE U apaIIIEIbHOE COCANH CHHUSI
MIPOBOJIHUKOB
o | oo o Tyenpn o 1 BuSorea 10K
p p " 8 https://m.edsoo.ru/ff0aaa58
COCIMHEHUH JABYX PE3UCTOPOB
5| loreroan sbors Tt o o 1 B LOK
,,p p 8 https://m.edsoo.ru/ffO0aadle
pPE3UCTOPOB
50 Pemenme 3amay Ha mpuMeHeHne 3akoHa OMa IS bubmoreka [IOK
Pa3IMYHOrO COENNHEHHS TPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTE AIEKTPUIECKOTO TOKA. 3aKOH bubmoreka [IOK
Jhxoyns-JIenia https://m.edsoo.ru/ff0ab124
Jlabopartopnas pabota "Onpenenenre pabOTH 1 bubmmoreka [JOK
52 " 1 )
MOIIHOCTHU 3JICKTPUYECKOT0 TOKA https://m.edsoo.ru/ff0ab3e0
o | T B LOK
P p y- Bop https://m.edsoo.ru/ff0ab660
3aMbBIKaHUE
[TomroroBka kK KOHTPOIBHOM paboTe 1Mo TeMe
54 "DnexTpruyeckue 3apaasl. 3apsKEHHBIE TeNa U UX bubmmorexa LJOK
B3aUMOJICUCTBHS. [TOCTOSTHHBIN 3JIEKTPUUCCKUI https://m.edsoo.ru/ff0abd2c
TOK"
55 Kontponbhas pabora no Teme "DnekTpuueckue bubmmoreka LJOK

3apsAabl. 3ap$[)KeHHLIC TCIa U UX B3aHMOH€ﬁCTBHH.

https://m.edsoo.ru/ff0abea8
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[MocTosHHbIM 3nekTpuyeckuii ToK"/Beepoccuiickas
MpOBepOYHas paboTa MpU MPOBEACHUH C
WCIOJIb30BaHUEM KOMIIBIOTEPA

56 ITocTosiHHBIE MATHHUTBI, UX B3aUMOJICHCTBUE 1
57 Ypok-uccnenopanue "M3yuenue nonei 1 1 bubmuoreka IJOK
ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE 1ojie. MarHuTHOE 1mojie 3eMIIH U ero 1 bubmaunoreka LIOK
3HaYCHHE JUIsl XKU3HH Ha 3emiie https://m.edsoo.ru/ff0acOba
59 OnbIT Opcrena. MarHUTHOE TOJIE AIEKTPHIECKOT0 1 bubnuoreka IJOK
TOKa MarHuTHOE IMOJIe KATYIIKHA C TOKOM https://m.edsoo.ru/ff0acld2
[IpuMeHeHue 3JIeKTPOMArHUTOB B TEXHHUKE.
60 H§60 aTopHas aGfTa "HU3yueHue neicTBHS 1 0.5 bubmmorexa [IOK
paTOphas p 7 8 " ' https://m.edsoo.ru/ff0ac74a
MAarHMTHOTO I10JIsl Ha MPOBOJIHUK C TOKOM
DJIeKTPOABUTATENb TIOCTOSIHHOTO TOKa.
Hcnonp3oBaHue 3J1€KTPOIBUTATEICH B
61 TEXHUYECKUX YCT oﬁch;Ix Y Ha TPaHCIOpTE 1 bubamorera [OK
yerponet P pre. https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas pabora "KoHcTpynpoBaHue U
H3y4eHne paboThI DJIEKTpoaBUTaTeNs”
62 OmerTer @apajmes. 3aK0H JICKTPOMATrHATHOM 1
unaykuuu. [Ipasuno Jlenna
OnekrporeHepatop. CrocoOb! OTYIeHUS
63 3JIEKTPUUECKON SHEPruu. DIIEKTPOCTAHIIMY Ha 1
BO300HOBIISIEMBIX HICTOYHUKAX SHEPTHHU
64 [ToaroroBka Kk KOHTPOILHOM paboTe MO TEME 1
"DNeKTpUIeCKE U MarHUTHBIC SIBJICHUS "
KouTponsHas pabota 1o Teme "DIeKTpuIecKrue U
65 MarHuTHEIE siBNIeHns""/Beepoccuiickast 1 bubmmoreka [JOK
poBepoYHas paboTa MMpu MPOBEICHUH Ha https://m.edsoo.ru/ff0ach14
OyMa)KHOM HOCHTEJE
66 PesepBHbIit ypok. Pabora ¢ Tekctamu o Teme 1 bubmmoreka [JOK
"TensioBbIe sIBICHHS" https://m.edsoo.ru/ff0acc5e
PesepBHbIii ypok. Pabora ¢ Tekctamu o Teme bubmnoreka [IOK
67 " s s " 1 .
TTOCTOSIHHBIN JIEKTPHUYECKUIT TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHbIit ypok. Pabora ¢ Tekctamu o Teme 1
"MarauTHsle siBJeHUA"
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 145

9 KJIACC
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KoJanuecTBO 4acoB

DJIeKTPOHHBbIe UG POBBIE

Ne Tema ypoka K 1 HAata o0pa3oBaTeJibHbIE
/i Yp Beero OHTPOJIbHbIE PaKTH4YECKHE M3ydenus P
padoThbI padoThbI pecypcbl
1 MexaHnndeckoe BHKeHHe. MaTepuanbHas ToUKa 1
2 Cucrema otcuera. OTHOCUTEIHHOCTh MEXAHUUECKOT O 1 bubmuoreka IJOK
JBVOKCHUSI https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSMOJIMHENHOE IBU)KEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ad19a
4 HepasuomepHoe npsamonuHeitHoe ABuxeHne. CpemaHsis 1
W MTHOBEHHAsI CKOPOCTb
5 [IpsimonuHeltHOEe paBHOYCKOPEHHOE JBUKEHHE. 1 Bubmorexa LJOK
Yckopenune https://m.edsoo.ru/ff0ad8d4
6 CKopocCTh MPSIMOJIMHEHHOTO0 PABHOYCKOPEHHOT'O 1
nBrokennd. ['paduk ckopoctu
;| o o O ypena s | 1 B LOK
prp ?f p A K https://m.edsoo.ru/ff0adb18
MJIOCKOCTH
8 CBobojHoe najenue ten. Onbitel [amiest 1
9 PaBHOMEpHOE MBHKEHUE TIO OKpYKHOCTH. [lepuon n 1 bubmmoreka [IOK
gacrora oopamnieHus. JInHelHast U yTao0Bast CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOCTpEMHUTENHHOE YCKOPEHHE 1
. bu6mmoreka IJOK
11 [TepBsrit 3akoH HetoToHA. BekTop cuibl 1 https://m.edsoo.ru/ff0ac612
. N bu6mmoreka IJOK
12 Bropoii 3axon HetoToHa. PaBHOEHICTBYIOIIAS CHTa 1 https://m.edsoo.ru/ff0ae72a
N Bbubnuoreka IJOK
13 Tperuii 3akor Herotona. Cynepro3umust cui 1 https://m.eds00.ru/ff0ac982
Bbubnuoreka IJOK
14 Pemennve 3ama4 Ha mpuMeHeHne 3akOHOB HpioTOHA 1 https://m.edsoo.ru/ff0achbe
bubmmoreka LIOK
15 Cia ynpyroctu. 3akon I'yka ! https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agad no teme «Cuia ynpyroctuy 1
Jlaboparopnas padora «OnpeneneHue >KeCTKOCTH bubmmorexa LJOK
17 1 1 .
MPY>KHHBD) https://m.edsoo.ru/ff0aee28
bubmnoreka LIOK
18 Cia Tpenns ! https://m.edsoo.ru/ff0af738
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bubmuoreka LIOK

19 Pemenne 3agau no teme «Cumna TpeHUs» https://m.edsoo.ru/ff0afa26
Jlabopartopnas padora "Onpenenenue ko3 duuenta bubmuoreka IJOK
20 " :
TPEHHUS CKOJIbKCHHUS https://m.edsoo.ru/ff0af8be
21 Pemenne 3amad mo Teme "3akonsl HeroToHa. Cuia bubmauoreka LIOK
ynpyroctu. Cuia TpeHus" https://m.edsoo.ru/ff0afb8e
22 Cuia TSHKECTH M 3aKOH BCEMHPHOTO TATOTEHUSL. bubmuoreka IJOK
Y ckopeHue cBOOOTHOTO MaCHHs https://m.edsoo.ru/ff0af044
Ypok-koHdpepenius "JIBukeHue TEI BOKPYT
23 rpaBUTAIMOHHOTO IeHTpa (ConHeuHas cucTeMa).
lamakTuku"
24 Pemenwne 3ay1ad mo Teme "Cuiia TSOKECTH M 3aKOH bubauoreka [IOK
BCEMHUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 [TepBas kocMudeckas ckopocTs. HeBecoMocTh u bubmoreka [IOK
HeperpysKu https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOW TOYKH. AOGCOIIOTHO
2 TBEpIOE Teno. PaBHOBecHe TBEPAOro Tema C bubmmorexa LIOK
3aKpEIIEHHON 0ChI0 BpareHus. MomeHT cuisl. LeHTp https://m.edsoo.ru/ff0afe36
THKECTH
PaBHOBecHe MaTepraTbHONW TOUKH. AOCOIIOTHO
27 TBEpOE Teno. PaBHOBecHe TBEPAOro Tena ¢
3aKpeIIEHHON OChI0 BpaleHuss. MoMeHT cuiibl. LleHTp
TSDKECTH
28 Pemenne 3amay mo Teme "MomeHT cuitbl. LleHTp bu6mmoreka IJOK
TspKecTn" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOILHOM paboTe MO TEME bubmmoreka [IOK
"MexaHH4YeCKoe BHKeHNE. B3aumoneiictBue ten" https://m.edsoo.ru/ff0b0408
30 KonTponsnas padora o Teme "MexaHudeckoe bubmmoreka I[JOK
nBmwxkeHue. Bzanmoseiicteue Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynsce Tena. UMnynsce cunbl. 3aKOH COXPaHEHUS bubmmoreka I[JOK
UMITyJIbca. YIIPYroe ¥ HEynpyroe B3auMOICHCTBHE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3amay no teme "3akoH COXpaHEHUS Bubnuoreka LJOK
umysbca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHbpepenuns "PeakTHBHOE ABUKEHNE B
NPUPOJE U TEXHUKE"
34 Mexanunueckasi padoTa U MOIIHOCTb bubmmorexa [IOK

https://m.edsoo.ru/ff0b0a84
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35 PaboTa cuitbl TSKECTH, CHITBI YIPYTOCTH M CHJTBI 1 Bubmmoreka LJOK
TpeHHUs https://m.edsoo.ru/ff0b0db8
JlaGoparopHas pabora «OnpeneneHue paboThl CHITBI
36 TpPEeHHUd [IPH PaBHOMEPHOM JBUKEHUH Tela 0 1
TOPU30HTAIBHON ITOBEPXHOCTH
37 CBsi3b dHepruu 1 paboThl. [loTeHnnanpHas SHepTus 1
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKOI 1 Bubmmoreka LJOK
JHEPTHUU https://m.edsoo.ru/ff0b0c32
39 3aKoH cOXpaHEeHHs DHEPTHH B MEXaHHKE 1
40 JlabopaTtopHas paboTa «l/3yueHue 3aKoHa COXpaHECHHUS 1 bubmuoreka IJOK
DHEPTHN» https://m.edsoo.ru/ff0b12fe
41 KonebaTensHoe IBUKEHNE U €r0 XapaKTePUCTHKH 1 EHGH,HOTeKa [OK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue kojacOanus. BeiHyKIeHHbIE KOneOaHus. 1 bubmoreka [IOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MarteMaTuyecKuil ¥ NPYKUHHBIA MASITHUKH 1
44 Ypok-uccinenoBanmne «3aBUCUMOCTD ITEPHOIA 1 bubmoreka [IOK
KOJICOAHUH OT )KECTKOCTH MPYXHHBI B MACChI TPY3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparenre sHEPTUU P MEXaHUIECKUX 1
KOJleOaHUsIX
JlaGoparopHas pabota «OnpeeneHne 9acToThl U bubmmoreka [IOK
46 nepro/ia KosieOaHuil MPYKUHHOTO MasITHUKA» . https://m.edsoo.ru/ffOblaec
47| mepuoma xonesam rpys, noenemora x i or |1 butmorera LIOK
’ ’ https://m.edsoo.ru/ff0b197a
MAaccChI Tpy3a»
48 MexaHnndeckue BoiIHbI. CBOMCTBA MEXaHUYECKUX BOJIH. 1 bubmmoreka LIOK
[Tpo0IBHbIE U TTONIEPEYHbBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 VYpoxk-koHdpepenuns "MexaHUYeCKHE BOJIHBI B 1
TBEpAOM Tene. CelicMuueckue BOJTHBI"
50 3Byk. PaciipocTpanenue u oTpakeHUE 3ByKa 1
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Ypok-uccnenoranue "HabmroaeHre 3aBHCUMOCTH

51
BBICOTHI 3BYKa OT 4aCTOTHI"
52 I'poMKOCTE 3ByKa U BBICOTa TOHA. AKYCTHYECKHIA
pe30HaHC
53 VYpok-koH(pepennus "YIbpTpa3ByK U HHPPa3BYK B Bubmoreka LJOK
NPUPOJIC M TeXHUKE" https://m.edsoo.ru/ff0b23ca
54 [MoaroroBka K KOHTPOIBHOW paboOTeE MO TeMe "3aKOHBI Bubmmoreka LJOK
coxpaHeHus. MexaHnueckie KojaeOaHus U BOJIHBI" https://m.edsoo.ru/ff0b25f0
55 KontponbHas pabora 1o Teme "3aKOHBI COXpaHEHUSI.
MexaHn4eckue KoueOaHusl U BOJHBI"
56 DIIeKTPOMATrHUTHOE MOJjIe. DIICKTPOMArHUTHBIC BOJTHBI bubimorexa [IOK
P ' P https://m.edsoo.ru/ff0b2abe
57 CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepernnus "llkana 37eKTpOMarHUTHRIX
58 BCI):;IH I/Icn?)nzaosaHne JJIEKT OM&I‘I—?I/ITHBIX BOJIH JIJIst bubmorexa LHOK
e " P A https://m.edsoo.ru/ff0b2fe6
COTOBOW CBSI3H
Ypok-uccnenoBanue "M3ydeHue cBONCTB
59 311%1( OMaFIJ:I/ITHLIX BOHHy: TTOMOIIIBI0 MOOMITBHOTO bubmorexa HOK
P " https://m.edsoo.ru/ff0b2c6c
tenedoHa
60 Pemennie 3a1a4q Ha onpezeneHne YacTOThl U ITHHBI
9JIEKTPOMArHUTHOM BOJHBI
61 OneKTpoMarHuTHas pupoaa ceera. CKOpOCTh CBETA. bubmmoreka [IOK
BostHOBBIC CBO#iCTBA CBETa https://m.edsoo.ru/ff0b31d0
62 Hcrounukm ceta. [IpsmonmHeiHOE pacpocTpaHeHne bubmmoreka [IOK
cera. 3atmenus Connia u JIlyHsl https://m.edsoo.ru/ff0b3658
63 3aKkoH oTpakeHHsI cBeTa. 3epkana. Permenne 3amad Ha bubmmoreka [IOK
IPUMEHCHHUE 3aKOHA OTPAYKCHUSI CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenommnenne cBeTa. 3aKOH MPETOMIICHHS CBETa bubmorexa HOK
P ' P https://m.edsoo.ru/ff0b3aea
[lomHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 I/ICHOJ'IBSOBZII:II:/IG HOJ'IHOI?O BHYTPEHHEr0 OTPaKEHUS B bubmorexa [IOK
yIb P https://m.edsoo.ru/ff0b3c5¢c
OIITUYECKUX CBETOBOJIAX
JlaGoparopnas pabora "MccrnenoBaHre 3aBUCUMOCTH
66 yTiia TIpeoMIIEHHUS] CBETOBOTO Jy4a OT yIiia IaJeHus
Ha rpaHule "Bo3nyx-creksno""
67 VYpoxk-koHdpepenuus "Vcnons30BaHne MOIHOTO

BHYTPCHHCTO OTPAKCHUA: CBETOBOLI,
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OIITUKOBOJIOKOHHAS CBS3L"

68 JIun3el. OnTryeckas Cuiia JIMH3BI bubmmorexa HOK
bl eeiad cuia s https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenune u300pakeHnii B JTMH3aX brbimorexa [IOK

https://m.edsoo.ru/ff0b444a

70 JlaGoparopnas padota "Onpezaenenue GoKycHOro bubmuoreka IJOK
PacCTOSHUS M ONTHYECKOM CHITBI COOMparoIieil THH3b!" https://m.edsoo.ru/ff0b4206

7 Ypok-koH(pepenius "OnTHIeCKUE JTNH30BbIC bubmuoreka IJOK
pudopsI" https://m.edsoo.ru/ff0cOa7e

72 I'na3 kak onTHueckast cucreMa. 3peHue brbmmorexa LHOK

9P https://m.edsoo.ru/ff0b4684

73 Ypok-kordepennus "ledhexts 3penus. Kak
COXPaHUTH 3peHue"

74 Pasnoxenue Genoro cera B criektp. OnbiTel Hpr0TOHA. bubmmoreka LIOK
CrokeHre CIEKTPaIbHBIX I[BETOB. JlMciiepcrst CBeTa https://m.edsoo.ru/ff0c0f4c
JlaGoparopHas paboTa "ONBITHI 10 Pa3I0KEHUIO
0eJIoro CBeTa B CIIEKTP M BOCIIPUATHIO IIBETA bubmoreka [IOK

75 .

MPEAMETOB TIPY MX HAOIIOJEHUH Yepe3 [IBETOBbIE https://m.edsoo.ru/ffOcOe2a
dbunpTpH"

76 Ypok-nipakTukyM "BoHOBEIC CBOHCTBA CBETa:
nucrepcus, natepdeperiusa U nudpaxius”

bu6mmoreka IJOK

77 OmeiTe! Pesepdopia v mranerapHas MOAETbh aToMa https://m.eds0o.ru/ff0c12a8

78 IToctrynatel bopa. Moaens atoma bopa

79 Hcnyckanue u noriouieHue cBera aToMoM. KBaHTEIL. bubmmorexa LIOK
JluHeluaThIe CIIEKTPHI https://m.edsoo.ru/ffOc144c

80 Ypok-npaktukym "Habmonerne ciekTpoB bubmmoreka I[JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550

81 Pamioa oc i Bbubnuoreka IJOK

FMOAKTHBHOCTD H €€ BT https://m.edsoo.ru/ff0c1672

82 Ctpoenue atoMHOro siapa. HykionHas Mojenb bubmorexa [IOK

P /ipa. YK A https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIC TipeBpatieHus. M3oTomns bubmorexa HOK
8 bespall ) https://m.edsoo.ru/ff0clal4

84 Pentenne 3agad o reme: "PagnoakTUBHBIE bubmmoreka LIOK
npeBparieHus" https://m.edsoo.ru/ff0clb4a

85 [lepuon nonmypacnana
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86 Ypok-koHpepenius "PaauoakTHBHBIC U3TYUYCHUS B bubmuoreka IJOK
NpUPOJIC, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHbie peakiuu. 3aKOHBI COXPAaHEHHUSI 3aPSOBOTO U bubmuoreka IJOK
MacCOBOI'0 YHCEN https://m.edsoo.ru/ff0c1c58
88 DHeprust CBsI3U aTOMHBIX sifiep. CBSI3b MacChl U bubmuoreka ITOK
JHEPTHUU https://m.edsoo.ru/ffOcld7a
89 Pemenne 3agau no teme "SAnepHsie peaxiyn”
90 Peakuuu cunTesa u nenenus saep. Uctounuku bubauoreka LIOK
sreprun ConHIa 1 3BE311 https://m.edsoo.ru/ffOc1e88
91 Ypok-koHdepenius "SnepHas snepreruka. JleficTeus
pPaAMOaKTUBHBIX M3IYUYE€HHI Ha KUBBIE OPTaHU3MBI"
92| "mextpovarmimioe none. Smextpoamme BiSmaorexs LIOK
P e p https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIC SIBJICHUS
KonTposnbsHas pabora 1o TemMe "DIeKTPOMarHUTHOE
93 mojie. DJIEKTPOMAarHUTHbIC BOJIHBI. KBaHTOBBIC
SIBJICHUS"
94 [ToBTOpenue, o6obmeHne. JlabopaTopHbIE pabOTHI IO bubmmoreka [IOK
Kypcy "B3aumopneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, obobmIeHNE. Penmenne pacaeTHRIX U bubmmoreka [IOK
95 " " .
Ka4eCTBEHHBIX 3a1a4 1o Teme "TerioBbie mpoIecChl https://m.edsoo.ru/ff0c2572
96 | xasccrmcrmmin sotae o reve "KITL rensomn Bubmorexa LIOK
on A https://m.edsoo.ru/ff0c2a22
JBUTATENEH
| Moo e Papeme o BuGorea 10K
H,, https://m.edsoo.ru/ff0c2b30
AIEKTPOYCTAaHOBOK
98 [ToBTOpenue, oboomenue. JlabopaTopasle pabOTHI IO bubmmoreka I[JOK
Kypcy "CBeroBbie siBICHUS" https://m.edsoo.ru/ff0c2c52
99 [loBTOpenue, 0b6o0menue. Pabora ¢ Tekctamu o Teme bubmmoreka I[JOK
"3aKOHBI COXpAaHEHHsI B MEXaHHUKe" https://m.edsoo.ru/ff0c2d6a
100 [loBTOpenue, obo0menue. Pabora ¢ Tekctamu o Teme Bu6nuoreka LJOK
"Konebanus v BOIHBI" https://m.edsoo.ru/ff0c2e82
101 [loBTOpenue, 06o0menue. Pabora ¢ Tekctamu 1o Teme Bubnuoreka IJOK
"CBeToBbI€ sIBlIeHUA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600menue. Pabora ¢ TekcTamu 1o Teme

"KBanToBas u sinepHas ¢pusuka'
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