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MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIero oOpa3oBaHMs
COCTaBJICHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUW K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€ToM (penepanbHON padoyell MporpaMmMbl BOCIIUTAHUS U
Konnenuuu npenonaBanust yue6Horo npenamera «Du3nkay.

Copepxanue mnporpaMMmbl 1o (u3MKe HampaBieHO Ha (opmupoBaHue
CCTCCTBEHHOHAYYHON TpaMOTHOCTH OOYYArONIMXCS W OpPTaHU3AIHMI0 H3yYCHHSI
GU3NKKM Ha NEATEILHOCTHOW OCHOBE. B mporpamMme mo (u3MKe yYHTHIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pPe3yIbTaTaM OOy4YeHHS, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeieieHue y4eOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaraeT NpUMEPHYIO MOCIEA0BATEILHOCTD
W3Y4YEHUS TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroIuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKOM
MTOMOIIY YYUTEITIO B CO3/IaHUU pabodeii mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4yaeMbIX XUMHEH, Ouosiorued, acrpoHomMuerd u (GUUYECKOU
reorpaguei, BHOCHUT BKJIaJ B  €CTECTBEHHOHAyYHYI0 KApTUHY  MHpa,
MPEJIOCTaBIsAECT HamOoJiee SCHbIE O0pa3ibl MPUMEHEHHsT HAYYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00Aa MOTYYEHUS JOCTOBEPHBIX 3HAHUH O MHUpE.

Opnna w3 raaBHBIX 3a71ad (pU3HUECKOro oO0pa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHUsg COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne @uiznku Ha 0a30BOM ypOBHE MPEIINOJaracT OBJIAJICHHUE
CJIEIYIOMUMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOMIMMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIEHWBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS,

e HHTEPIPETHPOBATH  JAaHHBIE W  WCIOJb30BaTh  HAyYHBIC
JI0KA3aTeILCTBA JIs TIOJYYCHUS BBIBOJIOB.

lenmn wusyueHuss (PU3NKK HAa YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Pusuka» B
oOpa3oBareibHbIX opraHuzaumsx Poccuiickoii @enepauuu, peanu3yrOMIMX
OCHOBHBIE  00II€00pa30BaTENbHbBIE MPOrPaMMBbl, YTBEPXKIEHHONM pEHICHUEM



Konnerun Munucrepctsa npocsemienust Poccuiickoit deaeparuu (mpoTOKOa OT 3
nekadps 2019 r. Ne [1K4BH).
Heaun ndyyenus pusnku:

NPHOOPETCHHE HWHTEpeca W CTPEMIICHHS OOYYalolmUXCs K HaydHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTyalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;
dhopMUpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3ysbTaTa H3y4YCHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHHUE TIPEACTABICHUN O PO (DU3UKH IS PAa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  TMPEJCTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npo(ecCHOHATBLHOMN ACATCIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOJATOTOBKA K
JaNbHEHIIIEMy 00YYCHHUIO B 3TOM HAIPaBIICHUH.

JlocTHKeHHME 3TUX IIeJIeld MpOorpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO
o0riero oOpazoBaHusi 00ECTICYNBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHre 3HAaHWM O JAHCKPETHOM CTPOEHUW  BeEIIecTBa, O
MEXaHUYECKUX, TEIJIOBBIX, SJEKTPHUUYECKHUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

MpUOOpPETEHUE YMEHUN OMHUCHIBATH U OOBSICHATH (DU3NUYECKUE SIBJICHUSI C
WCIIOJIb30BaHUEM MOJTYYEHHBIX 3HAHUI;

OCBOEHHME METOJOB PpEIICHUS MNPOCTEHIIMX pacy€THhIX 3a7ady ¢
UCII0JIb30BaHUEM bu3nUecKux MoOJIeTIeH, TBOPUYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a]1ay;

pa3BUTHE YMEHUM HAOIIOAATh NPUPOJHBIC SIBICHUSI U BBIMOJIHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHGOpPMALIUEH (PU3HMUECKOTO COJEpKaAHUS,
BKJIIOYas UH(POPMAIUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKU, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE WH(OpMaINy;

3HAKOMCTBO €O cpepamu TpoPecCHOHATEHON NEeATeTbHOCTH, CBSI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUAX (PU3HUUECKON HAyKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOILIEIro

oOpazoBanus orBoautcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B Helelo0), B 8
KJiacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 102 gaca (3 yaca B HEZEl0).

[Ipennaraemslii B mporpaMMe no (puU3MKe MepedyeHb JabopaTopHBIX padoT U
OIBITOB HOCUT PEKOMEHATENbHBIA XapaKTep, YUUTEIb JIETAET BEIOOP MPOBEACHUS



7a00paTOPHBIX PabOT M OMBITOB € YYETOM HWHIUBHAYaJbHBIX OCOOEHHOCTEU
oOyyYarommxcsl, CIUcKa IKCIEPUMEHTAIBHBIX 3aJlaHMi, TpeaJiaraéMblX B paMKax
OCHOBHOT'O TOCYJIJAPCTBEHHOTO PK3aMeHa 1o (pu3uke.



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Pazgen 1. ®usuka u e€ poJib B IO3HAHUHU OKPY:KAKILEr0 MUPa.

®usuka — Hayka O npupoie. SBineHus npupoapl. Ouznyueckue SBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3MmepeHue @uanueckux BelUyuH. Duznyueckue
npudopsl. [lorpemHocts u3mepenunil. MexxayHapoaHasi cCUCTeMa €IMHMII.

Kak ¢wm3uka u JApyrue ecTeCTBEHHbIE HAyKW H3Y4YalOT TPHUPOY.
EcTecTBeHHOHAYUHBIN METOJl TO3HAHUA: HAOIOJEHWE, TIOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIBI)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHNE
HaOro1aemoro sisfieHus. Onucanne GU3NIECKUX SBJICHUHN C TOMOIIBIO MOJIETIEH.

Hemoncmpauyuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SBJICHUSL.
2. Dusuyeckue MpUOOPHI U MPOLeypa MPAMBIX U3MEPEHUI aHAJIOTOBBIM H
G poBBIM TPUOOPOM.
Jlabopamopnsie pabomel u onvimeol.
1. OmnpeneneHue LEHbI IeTIEHUS IKaJIbl U3MEPUTEIBHOr0 Mpudopa.
2. M3mepeHue pacCTOSAHUM.
3. H3mepenue o0béMa XKUAKOCTH U TBEPJOTO Tea.
4. OmnpeneneHre pa3MepoB MaJlbIX TEN.
5. M3MepeHue Ttemmeparypbl MPU MNOMOIIM KUAKOCTHOTO TEPMOMETpA WU
JIaTYNKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THUIIOTE3bI: JAJIbHOCTH MOJIETA
apuka, MyImeHHOTO FOpPU30HTAILHO, TeM OOJIbllle, YeM OOJIbIlIe BHICOTA
MycCKa.

Pa3znen 2. IlepBoHavasibHble CBeeHUSI 0 CTPOCHNH BelleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIECTBA.

JBmwxkenne yactul BemecTBa. CBS3b CKOPOCTH JBUKEHHSI YAaCTHI[ C
Temnepatypoil. bpoyHoBckoe nBmwxeHue, auddysusa. BzaumoneiicTBue wyactuil
BEIIECTBA: MIPUTSHKEHUE U OTTAIKMBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPABIX
(KpUCTITMYECKUX) Tell. B3auMOCBs3b MEXAy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX M MX aTOMHOMOJEKYJISIPHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

JHemoncmpayuu.

1. HabGmronenune OpOyHOBCKOTO JIBHKCHHSI.



2. HaGmonenue nuddyzum.
3. HabGmomenue ~ siBmeHui,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOJOM psloB (C  HCIOJIb30BaHUEM

doTorpaduii).
2. OnbITHI 1O HAOIIOICHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B.
3. OnpIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIAKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMO/elCTBHE TeJl.
MexaHnnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeliHsisi CKOPOCTh IMPU HEPABHOMEPHOM JBHXKEHHUHU. Pacyér myTtu u
BPEMEHHU JIBUKCHUS.
SIBieHue wWHEpIMU. 3aKOH WHepUMH. B3aumojaeiicTBue Tel Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsI3b TUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
o0BbEMa BeIECTBA.
Cuiia KaKk XapakTepucTuka B3aumozeicTBus Tein. Cuila ynpyrocTd M 3aKOH
['yka. M3mMepenune cuiibl ¢ MOMOILIBIO JUHAMOMETpA. SIBJIEHHE TATOTEHHS U CUJia
TskecTd. Cuila TSHKECTH Ha Ipyrux minanerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAPABJIEHHBIX 0 OJHOW NpsiMoM. PaBHOnelcTBytomas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPeHUE MOKosA. TpeHre B MPUPOJIE U TEXHUKE.
Hemoncmpauyuu.
1. HalGmrogeHne MexaHMueCcKoro JBHKECHUS TeTa.
2. HM3mepeHune CKOpOCTH NPSIMOJIMHENHOTO JIBHKCHUSI.
3. HaOmtonenue siBneHus nHEpUUU.
4. HaOmroneHne n3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJIEHCTBUH TEJI.
5. CpaBHEHHE Macc M0 B3aUMO/JICHCTBUIO TEIL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX 110 OJJHON MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpeneneHue CKOPOCTU PABHOMEPHOTO JBUKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOMIIS M TaK J1ajiee).

2. Ompenenenue CpeaHEl CKOPOCTH CKOJBKEHHsA Opycka WM IIapuKa IO
HaKJIOHHOM IIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPAOTO TeENA.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pACTSLKEHUS (Iedopmainun)
MPY>KUHBI OT MPUI0KEHHOUN CHUIIBL.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUSI OT
BECa TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, s KMJAKOCTEH 1 ra3oB.



JaBnenue. CriocoObl yMEHBUIEHUS! U YBETUYECHUS J1aBiieHud. J[aBieHue rasa.
3aBUCHUMOCTh JaBJIeHHUA raza OoT oO0b&ma, TemmepaTypsl. l[lepemaua maBienHus
TBEPJIBIMU TEJIAMH, XKUIAKOCTSIMU U razamu. 3akoH I[lackans. [lneBMarnueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS JKUJIKOCTU OT TiHyOouHbl. ['mapocraTudeckuit
napanokc. Coob1aronirecs cocyasl. ['uapaBnnyeckue MeXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3aAylHON oOonouku 3emiu. OmnbiT Toppuuemnu. M3mepenue atrmocdepHOro
JaBJICHUA. 3aBUCUMOCTh aTMOC()EpHOTO JaBIEHUSI OT BBHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 1151 M13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

[elicTBue KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxoraBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbH JAAaBJIECHUS ra3a OT TeMIEepaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmaroiuecst CoCy/ibl.

['mppaBnuuecknii mpecc.

[IposiBnenue nericTBust aTMOC(PEPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAJKUBAIOUIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU
TeJa U MJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YcioBME IJIaBaHMs TEJN: IUIABAHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEH TeJla U KUAKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpy>KEHHOM B
KUJKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAJIKMBAIOIIEWM  CWIIBL, JEHCTBYIOUIEM Ha  TEJoO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOILIEH CUIIbI, AEHCTBYIONIEH Ha TEJIO
B KHUJKOCTH, OT MaccChl TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKMBAIOMICH CHIIBI,
JNEUCTBYIOIIIE Ha TeJIO B JKUJIKOCTH, OT O0BEMa TMOrpyKEHHOM B
KUJKOCTh YACTH T€JIA U OT IJIOTHOCTH KUJIKOCTH.

5. KoHcTtpyupoBanue apeomerpa UWIM KOHCTPYMPOBAaHUE JIOAKU U
onpenesieHne e€ rpy30noabEMHOCTH.

Paznen 5. PaGoTra u MolHOCTh. JHeprus.

Mexanuueckast padota. MOIIHOCTb.

[IpocTbie MexaHW3MBI: pbluar, OJOK, HAKIOHHAas IUIOCKOCTh. [IpaBmiio

paBHOBecusi pbluara. [IpumeHeHue mpaBuiia paBHOBECHUs phluara K OJIOKY.
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«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas odHeprusa. KunHertmyeckas W NOTCHUUAIBHAS  JHEPIUS.
[IpeBpaleHre OJJTHOTO BH/Ia MEXaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUHU B MEXAHHKE.

Hemoncmpauyuu.

1. IIprmepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimol.

1. Omnpenenenue pabdOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIB)KEHUU Teja

10 TOPU30HTAIIBHON TIOBEPXHOCTH.
2. HccnenoBaHue yclIOBUN paBHOBECHS pblyara.
3. Hsmepenue KIIJ] HaKIOHHOM IIOCKOCTH.

4. V3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON SHEPIHUH.
8 KIIACC

Paszneu 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM CTPOCHHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJ. OmbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, KHIKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra30B, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IIOJOKEHUM MOJIEKYJIIPHO-KUHETUYECKON TEOpUH.
CmaunBaHKE U KallWJUISIPHBIE SIBJIEHUS. TemIOBOE pacllMpPEHNE U CKATHE.

Temneparypa. CBsizb TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHUS
yactull. BHyTpeHHsas sHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH DSHEpPruu:
Teronepeaada " COBEpLICHUE paboTHI. Bunsl TEIUIONEpENaUH:
TEILIONPOBOJIHOCTb, KOHBEKIMS, U3JIyYCHHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHUE TeIuloBoro OanaHca. [lmaBinenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT arMoc(epHOro
JTaBJICHMUS.

BrnaxHocTs BO3IyXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[TpyuHiuner pabotel TemoBblx asurareneil KIIJ[ temmoBoro nBurartens.
TerioBble IBUTaTENIN U 3alIUTa OKPYKAOIIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpavuu.

1. HabGmroneHnne OpOyHOBCKOIO IBHXKCHHUS.
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HaGmonenune nuddysun.

HaOnroienue siBneHni cMauMBaHUs U KaWUISAPHBIX SIBICHUM.
Habmro1eHre TemioBoro paciumpeHus Tel.

WN3meHeHne naBieHUs Tra3a MpU W3MEHEHUH 00bEMa W HAarpeBaHUU WU
OXJIAKJICHHU.

[IpaBuna n3MepeHus: TeMIeparypsl.

Buel Teronepenaum.

OxJtaxieH1ue NpHU COBEPIIECHUH padOTBHI.

HarpeBanwne npu coBepireHUH pabOThl BHEITHUMU CHJIAMHU.

. CpaBHEHHE TEINTIOEMKOCTEH Pa3IMYHBIX BEIIECCTB.

. HaGmronenue kuneuus.

. HaGmrogenme moctossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Mopaenu TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OneiTel MO HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH WU
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE IIMPUIIA.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIEHUS BO3[yXa OT €ro
0o0béMa 1 HarpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmionenne wu3MeHeHUsT BHYTPEHHEH OJHEpPruM Tella B pPe3yJsbTare
Terionepeaayr U paboThl BHEITHUX CHJL.

HccnenoBanne sBJICHHS TEIIOOOMEHAa TPH CMEIIWBAHUHM XOJIOJHOW W
ropstuei BOJIBL.

Onpenenenue  KOJMMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOAOW  IIpHU
TEII000MEHE C HArPEThIM METATUIMUECKUM HIHJIMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3IyXa.

Onpenenenue yaenbHON TEMIOTHI MIJIaBJICHUS JIbJA.

Pazges 7. JiaekTpudeckue ¥ MAarHUTHbIE SIBJICHHS.

OnekTtpu3auus Tel. J[Ba poma sieKTpUUYecKuX 3apsaoB. BzammoneiicTBue
3apsbKeHHBIX  Teil. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX T€J OT BEJIUYUHBI 3apsI0B U PACCTOSHUS MEKY TEJIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3iieKTpudeckoro noiis. IIpuHuun
CYNEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyecKkux 3apsaoB. DJIEMEHTAPHbBIA JJIEKTPUUECKUM 3apsil.
Crpoenne aroma. IIpoBOgHMKM W JMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUECKOTO TOKA.
WM cTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTAX U Ta3ax.

Onektpuueckasgs uenb. Cuima  ToOka.  DJEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBIiIeHHE MPOBOJHMKA. Y IEJIbHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
i ydactka uenu. [lociemoBarenbHOE M mapaljiebHOE  COCAMHEHUE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUuecKoro Toka. 3akoH Jlxoyns—JleHua.
DJeKTpUYECKUE LIETH U MOTPEOUTENH IEKTPUUECKOil sHepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[locTosiHHBIE ~ MarHuThl.  B3aumoaeiicTBUE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHoe nosie. MarHuTHoe 1osie 3eMJIM U €ro 3HA4€HUE I KU3HU Ha 3eMIle.
Omeir  Opcrena. MarmuTHoe T1OJe  JJIEKTpUYECKOro Toka. IIlpumenenume
AJIIEKTPOMAarHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA POBOJHUK C TOKOM.
DNEeKTpOJBUraTeslb MOCTOSHHOTO TOKa. VCnoyib30BaHWE 3IEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apajnes. SABieHue syekTpoMaruuTHON uHaykuuu. [IpaBuiio Jlenua.
DIIEKTpOreHepaTop. Crnoco0bl MOy YECHUS ANEKTPUYECKOU SHEPIUH.
DNEeKTPOCTAHIIMK Ha BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DNeKTpu3aus TeNl.

JIBa poaa 3JIEKTPUYECKUX 3apsI0B U B3AUMOJAECHCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M JENUCTBUE JIIEKTPOCKOIIA.

DnekTpocTaTuyecKasi MHIYyKIMS.

3aKOH COXPAHEHUS JIEKTPUUECKUX 3aPsIOB.

[IpoBOAHUKH U TUDIIEKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHHUKH TOCTOSIHHOTO TOKA.
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JlericTBUSA DIEKTPUYECKOrO TOKA.
. DIIEKTPUYECKHUI TOK B dKUJKOCTH.
. I'a30BBbIi1 pa3ps.
. I3MepeHune Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 25eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. PeocTtar 1 MmarazuH cOonpoTUBIICHUH.
. B3anmosieiicTBrE MOCTOSIHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH Pa3eJIeHUs OJH0COB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MArHUTOB.

OmneiT Dpcrena.

MarauTHoe 1oJsie Toka. DJIEKTPOMAarHur.

JleficTBHE MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

DNEeKTPOABUraTesb NOCTOSHHOIO TOKA.

HccenenoBanue sIBIECHUS 3JIEKTPOMATHUTHOW UHAYKIUH.

Omnerter ®apagnes.

3aBUCUMOCTh HAIlpaBJIEHUS MHIYKIMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHU.

DneKTporeHepaTop MNOCTOSHHOIO TOKA.

Jlabopamopnvie padbomul u onvimol.

1.

o Uk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIOACHHWIO DJEKTPU3ANNK TEJI WHIYKIHEH W Tpu
COIPUKOCHOBEHUHU.

HccnenoBanre ACUCTBUSL DJIEKTPUUYECKOTO IO HA TPOBOJHHUKU U
JDIIEKTPHUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.
W3mepenne u peryimpoBaHue CUJIbl TOKA.

N3mepenne u peryaupoBaHue HAMPSIKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, MIYIIETO 4Y€pe3 PEe3UCTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS Ha pe3UCTOpeE.

OnbITHI, JIEMOHCTPHUPYIOIINE 3aBHCHMOCTb ANEKTPUUECKOTrO
COINIPOTUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJNd TOMEPEYHOTO
CCUCHHMS M MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH TMpPU TOCIETO0BATEIHBHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmia [Uisi CHJIBI TOKAa MPH NapajuieIbHOM COEAMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH  AJIEKTPUYECKOTO TOKA, BBIICTSAEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKa, WAYIIErO 4epe3 JaMIOouyKy, OT
HaIIpsKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBaTerns.

HccnenoBanrie MAarHUTHOTO B3aMMOJIEUCTBHS MTOCTOSIHHBIX MAarHUTOB.
M3yyeHne MarHWTHOTO TIOJISI  ITOCTOSIHHBIX ~MAarHMTOB TIPH  HX
OOBEAMHEHUY U PA3/ACIICHUN.

HccnenoBanue qeiCTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY .



17. ONBITBI, JIE€MOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KAaTyIIKd C TOKOM M MAarHWTa OT CHJIbl TOKA W HAIpPaBJICHUS TOKa B
KaTyIlKe.

18. MI3yueHue 1elcTBUS MarHUTHOTO I10JIS1 HA IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl AIEKTPOJBUTATENS.

20. U3mepenne KIIJ[ anekTpoaBUrarebHOW yCTaHOBKH.

21. OnBITBI O MCCIEAOBAHUIO SIBIEHUSA DJJIEKTPOMAarHUTHOM WHIYKLUU:
WCCIICJOBAHUE W3MEHECHHMM 3HAYEHUS W HAIIPaBJICHUS WHIYKIMOHHOTO
TOKA.

9 KVIACC

Pa3zngen 8. Mexannueckue siBJeHHUS.

Mexanuyeckoe JBWXKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrkeHue. HepaBHOMEpHOE NpsAMONMHENHOE IBHKeHUE. CpenHssl 1 MITHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoinHelHOe aBikeHue. CBoOonHOe
najgenue. OnbiThl ["anues.

PaBHOMepHOE ABMMXEHUE MO OKpYyKHOCTH. Ilepumon u yacrora obOpaunieHus.
JluneiHas u yriioBast CKOpoCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpyHLIMT Cynepno3uluy CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuiia TPEHUS CKOJIbKEHUSI, CHJia
TPEHUS MOKOS, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. J[Buxenue mmanetr Bokpyr Comuina. IlepBas kocmuueckass CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHoBecue matepuanbHOM TOUKH. AOCONIOTHO TBEpIOE Teino. PaBHOBecue
TBEPIOTO TEJIA C 3aKPETIIEHHOM OChIO BpalleHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynsc tena. M3Menenne umiynbca. UMIyabc cuiibl. 3aKOH COXPAHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOMIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu u pabotsl. [loTeHInanbHas SHEPrus Tela, MOAHSATOrO HaJl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEeprus cxaTou npykuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETHYECKOW JSHEPIHMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HabGmrogeHne MeXaHUYECKOTo JABUKEHUS Tela OTHOCUTEIBbHO Pa3HBIX Tell

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

CpaBHeHHE TyTe W TPAEKTOPUI JBUXKEHHS OJIHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS IPSIMOJIMHEWHOTO JIBUKEHUSI.
HccnenoBanre Npru3HaKkoB PaBHOYCKOPEHHOTO JIBUKEHUS.

HabGntonenue nBM>KeHUS Tella MO0 OKPYKHOCTH.

HabGnronenne MexaHM4ecKUX SBJIICHU, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenmexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHKECHUU
OTHOCHUTEIHHO KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOpPEHHS Tejla OT MAcChl TE€Jla W JEUCTBYIOLIEH HAa HEro
CHUJIBL.

HaGntonenue paBeHcTBa CHII IPU B3aUMOJIEUCTBUH TEJI.

M3meHeHue Beca Tesna Ipyu yCKOPEHHOM JBHKECHUH.

IIepenaua umirysibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMITyJIbca PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHHEe UMITYJIbCa IPH a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUU.
Habmoienue peakTHBHOTO IBHKEHUS.

CoxpaHeHHne MEXaHUYECKON IHEPTUU TTPU CBOOOHOM IaJICHUU.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU NIPU JBUKEHUU Teja MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnvie padbomuel u onvimol.

1.

KoHcTpynpoBaHue TpakTa JUisi pa3roHa W JAJIbHEWUIIEr0 PaBHOMEPHOIO
JIBKEHUS IIAPUKA WM TEJIEKKH.

OnpeneneHue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JBUKEHUS
LIapyKa 10 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue yCKOpPEHHsl Tela MNpPU PABHOYCKOPEHHOM JIBHJKEHHH I10
HaKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTHM IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JIBIKEHUHU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka TruIOTE3bl: €CIM NPHU PaBHOYCKOPEHHOM JIBIDKEHHHM 0e3
HAaYaJIbHOM CKOPOCTH IYTH OTHOCATCS Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHUE MPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHMSI CKOJBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodpduiireHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue paboThl CUJIbl TPEHUS MPU PAaBHOMEPHOM JIBH)KEHUU Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. Onpenenenue pabOTHl CHJIBI YINPYrOCTH TIpU  TMOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U MTOJABUXKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS YIHEPTHH.

Pazgen 9. Mexanuveckue Kojie0aHMs M BOJHBI.

KonebarensHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TEpUOI,
4acToTa, aMIUINTya. MareMaTH4eCcKuil U NPYKUHHBIA MasATHUKH. [IpeBpanienue
SHEPIUH MPU KOJIEOATEIHHOM JABUKEHUM.

3aryxaomue — konebanus.  BeiHyx)zaennole — kojeOanus.  Pe3onanc.
Mexanuyeckue BoJiHBI. (CBoicTBa MeXaHMYeCKuX BOJH. IIpomonbHble U
nonepeyHble BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pPacinpOCTPAHEHUSI.
Mexanunyeckue BOJIHBI B TBEPJIOM TeEJI€, CEHCMUYECKUE BOJIHBL.

3Byk. ['pomkocTh 3ByKa U BbicOTa ToHA. OTpaxkeHue 3Byka. MH(ppa3Byk u
yIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenue koseOaHUM Tel IO JEWCTBHEM CHUJIBI TSHKECTA U CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BRIHYKIEHHBIX KOJIEOaHUI U pEe30HAHCA.
PacnpoctpaneHnrie npo10JibHBIX U MONEPEYHbIX BOJIH (Ha MOJIETN).
HaGmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUI PE30HAHC.
Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHrve dYacTOThl W TEpHoJa KoJeOaHW MaTeMaTUYeCKOro
MasiTHUKA.

2. Ompenenenuie 4acTOThI M IEPUOJIA KOJIEOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpPHOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEpUOIa KOJeOaHUN MPYKUHHOTO MasgTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOaHUW rpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACChl Ipy3a.

6. OnbITBL, JAEMOHCTPUPYIOUIME  3aBUCUMOCTh  NEpUOJa  KoJeOaHuUii
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MaJCHUSI.

Pazgen 10. Di1eKTpOMATrHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE  TMOJIE.  ODJIEKTpOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »neKTpoOMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

I



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOJHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBoHCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO

TenedoHa.

Pa3nea 11. CBeToBbI€C ABJI€HHUS.

JlyueBass  moxmens  cBera.  Mcrounuku ~— cBera.  IIpsMosmHeinHoe
pacrtpoctpanenue ceera. 3atmenust Connna u Jlynel. Otpaxenue ceera. [limockoe
3epKano. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHYTpeHHee
OTpakeHHe cBeTa. VIcrmonb30BaHME TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm nydert B smH3e. Ontuueckas cucrema ¢doToamnmnapara,
MHUKPOCKONIa M Teneckoma. ['J1a3 kak omnTuyeckass cucTeMa. bIM30pyKoCcTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HptoTtona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J{ucnepcus cBera.

Hemoncmpauuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.

Onrtuyeckui CBETOBO/I.

Xox mydeit B coOuparorieit JInH3e.

XoJ Jiyder B paCCEeUBAIONIEH JIMH3E.

[Tonydenne n300pakeHUM ¢ TOMOIIIBIO JINH3.

[Tpunuun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Moaensb riasa.

11. Paznoxxenue 6enoro cBera B CHEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.
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Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrja OTPa)K€HUs CBETOBOrO Jyya OT yria
naJICHuUs.

2. M3ydeHue xapakTEPUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIICHHSI CBETOBOIO JIyya OT yrja
NaJIeHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».



4. TlonmydeHue n300pakeHHI C MOMOIIBbIO COOMPAIOIEH JIMH3BI.
Omnpenenenre (GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMparomeit
JIMH3BI.

6. OINBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. OnbITH O BOCHPUATHIO LIBETA MPEAMETOB IPH UX HAONIOJACHHM 4Yepes
LIBETOBbIE (PUIIBTPBHI.

Pa3znena 12. KBanToBble sIBJI€HHUS.

OmnbiTel Pesepdopaa u mianerapnas mozens aroma. Mogens aroma bopa.
Hcnyckanue u noraouieHue ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PagnoaktuBHoCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToOMHOIO
anpa. HyxiioHHas wmoxaens aromHoro sapa. Msoronbsl. PaamoakTuBHbIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEp.

AnepHble peakuuu. 3aKOHbI COXPAaHEHHs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprusi cBsi3M aTOMHBIX sjep. CBsA3b MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus saaep. Mecrounuku sneprun ConHua u 3BE3 L.

Snepnas sHepreruka. JleWCTBHS paguOaKTUBHBIX HW3JIyYEHHW Ha >KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3Iy4YEHHUs U MTOTJIOICHUS.

2. CnexTpsl pa3jIn4yHbIX I'a30B.

3. Cnekrtp Boaopoaa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka MOHU3UPYIOMINX U3ITYyUCHUH.

6. Perucrpanus nznydeHus NPUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwvie padbomul u onvimol.

1. HaOmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3TyUYEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIUM YaCTULBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOIO (PoHa.

IHoBTOpPUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHHO-0000AIOIINIA MOAYJb MIPEAHA3HAYEH /JI CUCTEMAaTHU3aluu
U 0000meHuss TMPEAMETHOTO  COACpXaHUS W ONbITa  JAESITEIbHOCTH,
npUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (DU3MKH, a TakKe I MOJITOTOBKU K
OCHOBHOMY TOCYyJAapCTBEHHOMY JK3aM€Hy 10 (u3uke g o0yvaroumxcs,
BBIOPABILIKX 3TOT y4E€OHBII MpeaMeT.

[Ipy M3y4eHUM AAHHOTO MOJIYJISI PEaTUu3yITCsS U CUCTEMATHU3UPYIOTCS BUJbI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUUBACTCS JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  o0yueHus, (dopMupyercs
€CTECTBEHHOHAY4YHass TPAaMOTHOCTb: OCBOEHHE HAy4HBIX METOIOB HCCIEAOBAHUS



SBJIICHUA TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUAMH OOBACHATH (pU3MyecKue
ABJICHUS, NPUMEHssS IIOJy4YEeHHBbIE 3HAHWs, pemarb 3aJadd, B TOM YHCIIE
KA4ECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IprHIMINATBHO NEATEIBHOCTHBIA XapakTep NaHHOIO paszelia pealnu3yercs
32 CY€T TOro, 4YTO OOy4YalIIMecs BBINONHIIOT 3aJaHus, B KOTOPHIX UM
IIPENJIAaracTcs:
Ha OCHOBE TIOJIYYEHHBIX 3HAHUN pacro3HaBaTh M HAYYHO OOBACHATH
(u3nYecKue SBICHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIIETOBaHMS (PU3UUECKUX SBJICHUH, B TOM
YUCIIE U1 IPOBEPKU TUIIOTE3 U MTOIYyUYEHUS] TCOPETUUECKUX BBIBOJIOB;
OOBSICHATh Hay4yHbIE OCHOBBI HauOoJee Ba)XXHbIX JIOCTHKEHHI COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, IPAKTUYECKOTO UCTIOJIb30BAHUS PA3JIUYHBIX UCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue ¢u3nKyd HA ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMPABICHO

Ha JIOCTMI)KEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yJbTaTOB.

B pesynbTaTe u3ydeHus: puU3NKM Ha ypOBHE OCHOBHOI'O 00IIero oopa3oBaHuUs

y oOyyatomierocs OyayT cOpMUPOBaHbI CIIEIYIOUIME JTUYHOCTHBIE PE3YyJIbTAThI B
YacTHu:

1) mnaTpMoTHYECKOr0 BOCIMTAHUS:

- IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
buznuecKoil HayKu;

- IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro 1 JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY Y4acCTHIO B 00CYXJ€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYCCKUM MPUMEHEHUEM JTOCTHKCHUN
busuKy;

- OCO3HAaHHME BAXXHOCTU MOPAIBbHO-ITUYECKUX TPUHIUINOB B JIEITEIbHOCTH
YUY€HOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPUSTHE ICTETHUYECKUX KayecTB (PU3NYECKON Hayku: €€ TapMOHUYHOTO
OCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'O MO3HAHUMA:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUSI MHUPA, OCHOBBI PA3BUTHSI TEXHOJIOTUM, BAXKHEHUIEH COCTaBISIONICH
KYJbTYPHI;

- pa3BUTHE HAY4YHOU JIFOOO3HATENLHOCTH, MHTEpeca K HCCIeq0BATEIbCKON
NEeSITENbHOCTH;

5) dopvmupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOIHMOHAJILHOIO
0J1aronoJIy4ns:

- OCO3HaHWE IIEHHOCTH O€30MacHOro o0paza >KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU MPaBWJI 0OE€30MAaCHOTO TOBEICHUS Ha
TPaHCIOPTE, Ha JOporax, C JJEKTPUUECKUM M TEIUIOBHIM O0OpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(opMHpPOBAHHOCTh HaBBIKA peQeKCHM, TPU3HAHUE CBOETO MpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y Jpyroro 4eiaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- AKTMBHOE Yy4YacTH€ B PEUICHUU MPaKTUYECKUX 3aJady (B paMKax CEMbH,
o0pa3oBaTeiabHON  OpraHuM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COLIMAJIbHOM HAIpaBiI€HHOCTH, TPEOYIOIIMX B TOM YHCIEe U (DUIUYECKUX
3HAHUU;

e - UHTEpEC K MPAKTUYECKOMY HM3YUECHUIO MPOQECCHii, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA

e - OpUEHTAllMsI HA TPUMEHEHHE (PU3MYECKUX 3HAHMM U1 pelIeHUs 3aJad B
00JIaCTH OKPY’KAIOIIEH Cpenapbl, IJIAaHUPOBAHMS ITOCTYNKOB M OLEHKH HX
BO3MO>KHBIX ITOCIEACTBUAN JIJI1 OKPYKAIOIIEH CPEJIbI;

e - OCO3HAHME IIOOAIBHOIO XapaKTEpa HKOJOTMYECKUX IMPOOJEeM U IMyTed HuX

pEIICHUS;

e 8) amanTanuum K HU3MEHSIOUIUMCH YCJOBHAM COLUMAJIBLHOM U NPHPOIHOM
cpenbl:

e - TMOTPEOHOCTH BO B3aMMOJICUCTBUU MPHU BBINOJHEHUH HCCIEIOBAHUN U
MIPOCKTOB (HPU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
APYTHX,

e - TIOBBIICHHE YPOBHA CBOEHW KOMIIETEHTHOCTH YEpe3 MPAKTHUYECKYIO
JIEATCIIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHHM, B TOM YHCIEe (OPMYITHUPOBATH
UJIeH, MIOHSATHUSA, TUTIOTE3bI O PU3HMUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHWK M KOMIIETEHTHOCTEH B 00JIacTH
(1)56370:97 8

e - IUIAHUPOBAHHWE CBOETO pAa3BUTHUS B TNPUOOPETCHUM HOBBIX (PU3HUYECKHUX
3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIATH B3AUMOCBSI3U MPUPOJIBI, OOIIECTBA U
HKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (HU3UUECKUX 3HAHUM;

e - OILIEHKA CBOMX JEUCTBUM C Y4YE€TOM BIMSHMUSA HaA OKPYXKAIOUYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUN.

METANNPEIMETHBIE PE3YJIbTATbBI

B pesynbraTe OCBOEHHS MpoOrpaMMBbl MO (U3WKE Ha YpPOBHE OCHOBHOTO
oO1ero oopazoBanus y oOy4varomnierocsi OyayT chopMUpOBaHEI MeTaNpPeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIIUC MO3HABATEIbHBIC YHUBEPCATIbHbBIC YUCOHbBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JICHCTBHS,  PETYJISTHBHBIC
YHHUBEpPCATbHBIC yUeOHbBIE JICHCTBHS.

ITo3naBaTe/IbHBIE YHuBEpCaJlbHbIC yqeﬁnble IleﬁCTBHﬂ

Ba3oBble Jjornueckue 1eMCTBUA:
e BBIABIAThP M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(sBNIEHUI);



yCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KIACCH(HUKAIIMYA, OCHOBAHUS IS
0000IIECHNS U CPaBHEHUS;

BBISBJISITh 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PACCMATPUBACMBIX (haKTax,
TAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (DU3HMUECKUM SIBIICHUSIM;
BBISIBJISITh TIPHYMHHO-CJICJICTBEHHBIC CBSA3M IPHU H3YyYCHUU (PUINISCKUX
SIBJICHUI U TPOIIECCOB, JETaTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTHBHBIX
Y MHIYKTHBHBIX YMO3AKJIIOUCHUH, BBIJIBUTaTh THIIOTE3bI O B3aHMMOCBS3SIX
(U3UYECKUX BEIMUNH;

CaMOCTOATENILHO BBIOMPATh CMOCOO pelieHus Y4eOHOW (U3UYECKOM
3amaun (CpaBHEHUE HECKOJIBKMX BapHaHTOB pEIEHUs, BHIOOP Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble HCCJICA0BATCIBCKUC I[eﬁCTBHHZ

HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS;
IPOBOJIUTH 110 CAMOCTOSITEIBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECJIOKHBIN
(bu3MYEeCKUl HKCIIEPUMEHT, HEOOJbIIOe HcchaeoBaHUEe (U3HUECKOTO
SIBIICHUS;

OLICHWBAaTh HAa TNPUMEHHUMOCTb M  JOCTOBEPHOCTh HH(OPMALIHUIO,
MIOJTyYEHHYIO B XOJI¢ UCCIICJIOBAHUS UJIH SKCIICPUMEHTA,

CaMOCTOATENHLHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
pOBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHNS;

MPOTHO3MPOBATh BO3MOXKHOE JajbHeWmiee pa3BUTHE  (PUBNUECKUX
MPOIIECCOB, @ TAK)KE BBIIBUTaTh MPEINON0KEHUSI 00 UX Pa3BUTHH B HOBBIX
YCIJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaumeii:

NPUMEHSTh Pa3jIMYHbIC METO/bI, HHCTPYMEHTBI M 3aIPOCHI MPH TOUCKE U
orbope WHGOPMAIMU WIM JAHHBIX C y4E€TOM NPEUIOKCHHOW ydeOHOU
(bU3UYECKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIIUIO
pa3IMYHBIX BUIOB U (hOPM IPEICTABICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHMalbHYI0 (GOpMYy  TpEICTaBJICHHUS
uHbOpMAllMd W WLIIOCTPUPOBATh pellacMble 3aJa4d  HECJIOKHBIMU
CXEeMaMH, JIHarpaMMaMH, HHOU Tpa)KON U MX KOMOMHAIIASIMH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NeiiCTBUS:

B XOA€¢ OOCYXICHHS Y4COHOro MaTepHalia, pe3yJbTaTOB J1aOOpaTOPHBIX
paboT M IPOEKTOB 3a7aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAeMOI TEMbI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HA PEIICHHWE 3aJadd W TOJACpKaHUE
0J1aro’KeIaTeIbHOCTH OOIIEHNS;

COIMOCTABIIATh CBOM CYXKICHHUS C CYXIACHHSAMH JPYTUX YYaCTHUKOB
auanora, OOHapy»XKUBaTh Pa3IUdKe M CXOJICTBO MTO3UIIHH;



BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
nyOJIMYHO NMPEICTABIATh PE3yIbTaThl BHIIOTHEHHOTO (PU3NYECKOTO OIbITA
(3KCcrepuMeHTa, UCCIEA0BaHUs, IIPOEKTA);

NOHMMaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHJUBUYAIbHOW palbOThl MpU PELICHUH KOHKPETHOH (usmyeckon
npoOJIeMBl;

MPUHUMATh LIEJId COBMECTHOM AESATENbHOCTH, OPTaHU30BBIBATh JIEUCTBUS
no e€ MOCTIKEHHUIO: paclpeleNsiaTh poiH, OOCYXIaTh TMPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh palOThI, IOCTUTAsl KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAINPABJIECHUIO WU KOOPAMHHUPYS CBOM JEWUCTBHUS C JIPYTUMHU
YJICHaMH KOMAaH/Ibl;

OLICHHMBATh Kavye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENHEHO CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIe YHUBeEpCAJbHbIE YUeOHbIE 1eiicTBHSA

Camoopranusanus:

BBISIBIISATh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIUX
11 petieHust GU3NYECKuX 3HaAHHIM;

OpUEHTHPOBATbCA B  PA3NMYHBIX IOAXOJAX [MPUHATUA  PEIICHHU
(MHIMBUYalbHOE, MPUHATUE DPEIICHUS B IpylNIe, NPUHATHE pEIICHUN
rpynmnoi);

CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM pelieHus: (PU3nuecKoi 3a1auu Win
IUIaHAa MCCIIEOBAHUS C YYETOM HMEIOIIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh [IPeIaraéMble BApUAHThI PELLICHUM;
JIeNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJH), 3MOHI/IOH3JIbeIﬁ HHTCIJICKT.

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMH U MPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIKCHHUS  (HEHOCTHKCHHUS) PE3yIbhTaTOB
JeSITENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTh (B TOM YHWCJIE B XOJI BBINOJHEHUS
(U3UYECKOTO  HCCIIEIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENIHCTB, W3MEHUBIIIUXCS CHUTyallMii, YCTaHOBJIEHHBIX OIIHOOK,
BO3HHUKIINX TPYAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIU U YCIOBUIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejioBeKa B XOJI€ CIopa WIH JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTroOro;
MPU3HABaTh CBOE MPaBO Ha OMIKMOKY MpU pelieHur (PU3NYECKUX 3a/1a4 UIn
B YTBEPKIACHHIX HA HAYYHBIC TEMbI U TAKOE K€ MIPABO JIPYTOro.



ITPEJMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 Kjacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHHUMN:

WCIIOJIP30BaTh  TOHATHS:  (PU3WYECKHMe W  XUMHYECKHE  SIBJICHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJENb, TUIIOTEe3a, €AUMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIDKEHUE (paBHOMEpPHOE,
HEPAaBHOMEPHOE, MPSIMOJIIMHENHOE), TPACKTOPHUsS, PABHOJEUCTBYIOIIAS
cua, nedopmarus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbI;

paznuuath siBiaeHus (auddysus, TEIoBOE JBUXKEHUE YaCTUIl BEIIECTBA,
PaBHOMEpPHOE  JBH)KCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMO/JICCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalllcHUsI, TepeAadya MAaBieHUs TBEPABIMH TeJlaMHU, XKUJIKOCTSIMU U
razamy, artMocdepHoe JaBlieHWe, IUIaBaHUE TeJ, MpEeBpaIleHUs
MEXaHUYECKOW PHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3UUECKOE SBJICHUE;
pacmo3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3UYECKUX SBICHUU B
OKpY’KalolleM MHpe, B TOM uHcie (HU3UYECKUE SIBICHUS B TMPUPOJIE:
OPUMEPBI JIBUKEHUSL C PA3IUYHBIMU CKOPOCTSIMH B JKMBOM M HEXKHBOU
Npupojie, ACHUCTBUE CHUJIBI TPEHUS B MPUPOAEC W TEXHHUKE, BIIUSHUE
aTMOC(EPHOTO TaBJICHHUS HA KMBOW OpraHW3M, IJIABaHHUE PhIO, phIUaru B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUYECKYIO 33/lauy B yueOHYIO,
BBIJIEISATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) (PU3HUYECKUX SIBJICHUN;
OMUCHIBATh U3yYCHHBIE CBOMCTBA Te U (U3UYECKUE SBJICHUSI, UCIIOJIb3YS
¢duznyeckre BEIMYMUHBI (Macca, 00BbEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tena, cujla TPEHWs, JaBieHue (TBEPAOro Tena, KUIKOCTH, Trasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKass paboTa, MOIUIHOCTh, IJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(Q(OUIMEHT TOJE3HOT0 JCHCTBUS MEXaHU3MOB,
KUHETUYEeCKasi W TOTCHIMalIbHAs DHEPrHsi), MPU OMUCAHUM MPABUIBHO
TPaKkTOBaTh  (PU3MUECKUH  CMBICI  HUCIOJB3yeMBIX  BEJIHMYWH, WX
0003HaueHUsT W €IUHUIIBI (U3HUECKUX BEIUYMH, HAXOAUTh (HOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTMMH BEITUYHMHAMM,
CTPOUTH TpapUKU U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEITUYHH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKHUE SIBJICHUS W MPOILIECCHI,
UCIIOJIb3YSl TIpaBUjIa CJIOKEHUs CWI (BAOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, IpaBUIO paBHOBecHs pbidara (6710ka),



«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUs MEXaHUYECKOM
SHEPruH, TpPU DSTOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aMMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE CHUTyalUd NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISITh NIPUYMHHO-CIIEACTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHHE U3 -2
JIOTUYECKUX I1IaroB ¢ OMOpoil Ha 1—-2 M3y4eHHBIX CBOMCTBA (PUIMYECKHUX
ABIICHUH, PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiarb pacu€THble 3aJadyd B 1—2 JEUCTBUSA, HCIOJIb3Yys 3aKOHBI U
dbopmynibl, CBsA3BIBarONIME (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHANIM3a
YCIJIOBHS 33/1a4d 3aMKChIBATh KPATKOE YCIIOBUE, MOJICTABIATh (PU3HUUECKUE
BEJIMYMHBI B (HOPMYJBl UM MPOBOAUTH PACUYETHI, HAXOAUTH CIIPABOUYHBIC
JaHHbIE, HEOOXOAUMBIE /ISl PELIEHUs 3a]ay, OIIEHUBATh PEaJTUCTUYHOCTD
NOJIy4YeHHOU (PU3UUECKOI BEJIMUMHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEHIUTh NpPH MOMOLIU
(U3HYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHMS BBIIEIATH IPOBEPSIEMOE
NPEANOJOKEeHne  (Tumoresy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJIyYeHHBIA pe3yJbTaT, HaxXOJUTh OIMMOKM B XOJ€ OIbITa, JeiaTh
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

IPOBOJUTH OMNBITBI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN  WIH
(buznyecKux CBOICTB Tel: dbopmyIUpoBaTh MIPOBEPSIEMBIEC
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEUIOAKEHHOI0 000py0BaHUS,
3aIKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh TPSMBbIE U3MEPEHUSI PACCTOSHMS, BPEMEHHM, MaccChl Tena,
o0béMa, CUJIBl M TEMIEepaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX H
u(pOBBIX MPUOOPOB, 3aMUCHIBATH IOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUN;

IIPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHON (PU3MUYECKON BEJIMYUHBI OT
JIpYrol € HCHOJb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCUMOCTU IYTH
PAaBHOMEPHO JBWXKYILIErocs Tejla OT BPEMEHU [BHXKEHUS TeENa, CHIIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAd CONPUKOCHOBEHUS TE€J, CHUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacCTH Tela U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJla, OT TIIyOMHBI, HA KOTOPYIO TOTPY>KEHO TEJO, YCIOBUMA
IJIaBaHUsl TeJ, YCJIOBUW paBHOBECHs pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUs, COOUpaTh YCTaHOBKY U
BBITIOJIHATh U3MEPEHHUs, CIenys MNPEeJIOKeHHOMY IUIaHy, (DUKCHPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJE



NPEJIOKEHHBIX TaONHI U TpadUKOB, JeNaTh BBIBOJBI MO pPe3yJbTaTaMm
UCCIIEIOBAHMS,

MPOBOJIUTh KOCBEHHBIE HU3MEpPEHUS (DU3NYECKUX BEIMYHUH (TJIOTHOCTh
BEIIECTBA KUJKOCTH W TBEPJAOTO Tela, CWIA TPEHHS CKOJIBKCHHS,
JaBJICHWE  BO3MIyXa, BBITAIKUBAIONIAs  CWiIa, JCHCTByMOIIas Ha
NOTPYXEHHOE B KHUAKOCTh TeJO0, KOI()PHUIMEHT MONEe3HOro AEWCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIYHCIIATHh 3HAYCHNE HCKOMOW BEJIMUMHBI;

COOJTFOIaTh MpaBUiIa TEXHUKU O€30TMaCHOCTH TpU paboTe ¢ TabopaTOpHBIM
o0opy10BaHUEM;

YKa3bIBaTh TPUHIIAIBI JACHCTBUS TMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
pBIYar, OABMKHBINA U HETIOJBHKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTB;
XapaKTepHU30BaTh TPHHIMIBLI  JICHCTBUS W3YYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUS (B TOM YHCIHE:
MOJIINITHAKY, YCTPOWCTBO BOJOMPOBOJA, THAPABIUYECKUA TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOH HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaX (pU3MUYECKUX SIBICHHN M HEOOXOaUMbIe (PU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

MPUBOJANTh  NMPUMEpPhl  (HaXOAWTh  HMHPOPMAMIO O  TMpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU NIl oOecrieueHrss 0e30MacHOCTH MpU oOparieHnu ¢ npudbopamu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHECHUS 3JI0POBbS U COOIIOACHHS
HOPM DKOJIOTUYECKOTO TMOBEJICHHS B OKPY’KAIOIIEH Cpeie;

OCYHIECTBIISITh OTOOp HCTOYHMKOB wuH(popmammu B HHTepHere B
COOTBETCTBHHU C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIMXCS
3HaHUA © TYTEM CpPaBHEGHUS Pa3WYHBIX HCTOYHUKOB BBIJCIATH
nHGOPMAITNIO, KOTOpas SBJISETCS MPOTHUBOPEYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

WCITOJIB30BaTh MPHU BBITOJTHCHUHM yYE€OHBIX 3aaHUN HAyYHO-ITOMYJIIPHYIO
JUTEepaTypy (PHU3UYECKOTO COACpX aHHs, CIPABOYHbIE MaTEpUAIbI,
pecypchl cetn MHTEpHET, BliageTh NpuEéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHusi HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC W YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpManuu (HU3MIecKOro CoAepKaHus, B TOM
quciie MyOJUYHO JeNaTh KpaTKue COOOIIEHUs O pe3yJbTaTax MPOCKTOB
WIA YYeOHBIX HCCJICIOBAaHUN, TIPH O3TOM TPaMOTHO HCIIOJIb30BaTh



M3YUYEHHBI TMOHATUMHBIN amnmapaT Kypca (U3HKH, COIMPOBOXKIAThH
BBICTYIUJICHUE NTPE3EHTALlNEH;

IPU BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAaHUI pacnpenensTh
00513aHHOCTH B TpYIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIeIUTh 3a BBHINIOJIHEHHEM IUIaHA JEWCTBUI, aJeKBATHO OLEHUBATH
COOCTBEHHBI  BKJIaJl B  JI€ATEJIIBHOCTh  TIpYyNINbl,  BBICTPAUBAThH
KOMMYHHKaTUBHOE B3aUMOJIEHCTBUE, YUUTHIBAsE MHEHUE OKPY>KAIOIIHUX.

K xoH1y 00yuenus B 8 kiaacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITNXCSI YMEHUIA:

YCIOJIb30BATh MOHATHS: Macca U pa3MeEPbl MOJIEKYJI, TEIJIOBOE JIBUKECHHUE
aTOMOB U MOJIEKYJI, arPETraTHBIE COCTOSIHUS BELIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC TeNa, HACHIIICHHBIM ¥ HEHACHIIIEHHBIM TMap, BIAXHOCThH
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSAS JHEpPrusi, TEIUIOBOM JIBUTATEIIb,
BJIEMEHTAPHBIA JIEKTPUUYECKHUMN 3apsil, JIIEKTPUYECKOE T0JIE, TPOBOJIHUKHU
U IUDJIEKTPUKHU, IIOCTOSHHBIN JJIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuuath SBJICHUS (TETUIOBOE pacCUIMpEHUE U CXKaTHhe, Tervionepesaya,
TEIUIOBOE PABHOBECHUE, CMAYMBAHUE, KANWUISIPHBIE SBIICHUS, UCIIAPEHUE,
KOHJICHCAIMs, IUIaBJICHUE, KpHUCTa/uIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
TerJionepeaaya (TEnI0npPOBOIHOCTb, KOHBEKIIHS, U3JIy4YCHHE),
BJICKTPU3ALUS TEJ, B3AUMOACUCTBUE 3apSJI0B, EUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCHCTBUE MArHUTOB, JCUCTBHUE
MAarHUTHOTO MOJIsl HA MPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAsT UHAYKIIKS)
10 OIMCAaHUI0 HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (U3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX (DU3UUECKUX  SIBJICHUNA B
OKpY>XalollleM MHUpE, B TOM 4ucjie (U3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KANWULSIPHBIE SBJICHUS B NPUPOIE,
KpUCTa/UIbl B mpupojne, u3nydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, SJICKTPUUECKUE
saBJeHUsI B atMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nmosie 3emuH, Jpedd MoatoCOB, pOJb MAarHUTHOTO TOJIS JJisS KW3HU Ha
3emiie, MOJISPHOE CUSTHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBA (MpH3HAKH) (HU3UYSCKHUX
SIBJICHUH;

OMMUCHIBATh U3y4YEHHBbIE CBOMCTBA Te M (DU3UYECKUE SBJICHUSI, UCIIOJIb3YS
(u3uyeckre BEIWYUHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPIusi, KOJIUYECTBO
TEIUIOThI, YJAEJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIUIOTA
IJIaBJCHHUS, YJeJbHAas TeIIoTa IMapooOpa3oBaHus, YJAEJIbHAs TeIUIoTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO [JEWUCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTENbHAsI BIAXXHOCTh BO31yXa, JJICKTPUUYECKUHN 3apsij,
CuJa TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, CONMPOTHUBJICHUE IPOBOJHUKA,
yACIbHOE  CONPOTUBIEHHWE  BellecTBa, pabora W MOIIHOCTh
ANEKTPUYECKOTr0  TOKa), IMpPU ONHCAHUU TPABUIBHO TPAKTOBATH
(U3UYECKUIl CMBICIT MCIOJIb3yEMbIX BEJIUYMH, O003HAYCHUS W €IUHHUIIBI
(u3MYeCcKUX BEIWYUH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINUE JAaHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTUMHM BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWMCTBA T, (U3UYECKUE SBICHUS M MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKON TEopuun
CTPOCHHS BEIECTBA, MPUHIMI CYNEPHO3UIIUK TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsija, 3akoH Oma JiJIsl ydacTKa IeNu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMSI DJHEpPruM, NOpU ITOM JaBaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA M 3allUCHIBATh €r0 MaTeMaTH4YeCKOe
BBIPAXKEHUE;

OOBSCHATh (PU3MYECKHUE MPOLECChl M CBOMCTBA T, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTrHYeCKUX
IaroB ¢ omnopoil Ha 1—2 W3y4YEeHHBIX CBOWCTBA (U3UUECKUX SBICHUH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7auyd B 2—3 JEUCTBUS, HCMOJB3Yys 3aKOHBI H
(bopMyTBI, CBs3BIBArONINE (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAIINA3a
YCJIOBUS 3a/laud 3alHUChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pEIICHUs 3aJauyd, BBHIOMpATh 3aKOHBI U  (POPMYIIBI,
HEeoOXoauMble JUisi €€ pelieHus, NPOBOAUTh Pacy€éThl U CpPaBHUBATH
MOJIYYCHHOE 3HAUYCHHE (PU3NUECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO PEIIUTh TPH TOMOITU
(U3MYECKUX METOJI0B, MCIOJIb3ysl OMHCAHUE HCCIIECIOBAHUS, BBIJCISThH
pPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IMPABUIBHOCTH IOPsJIKa
MIPOBEJICHUSI UCCJIEI0BaHUs, JIeJaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 10 HAOMIOJACHUIO (U3WYECKUX SIBJICHUU WU
(U3UYECKUX CBOMCTB TeJ (KaMWIISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBIICHHUS
BO3MlyXa OT €ro o0bEMa, TeMIEPATyphl, CKOPOCTH TMPOIIECCa OCTHIBAaHUS U
HarpeBaHusl TpPU MU3IYYEHUH OT IBETa M3Iydaromen (MOrJIONIaromieil)
MMOBEPXHOCTHU, CKOPOCTh HCIAPEHUSI BOJBI OT TeMIIEpaTyphl KUIKOCTU U
IUIOIIAAN €€ TMIOBEPXHOCTH, DJJEKTPHU3alWs Tel W B3aUMOJEHCTBHE
ANEKTPUYECKUX 3apsAJI0OB, B3aWMOJICUCTBUE TMOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allisl MArHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TIOJIS Ha TPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBa 3JEKTPOJABHUIATENSl MOCTOSHHOTO TOKa): (OpPMYJIUpOBATH
IIPOBEPSIEMbIE MPEIOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHUs, OMUCKHIBATh XOJI ONbITa U (POPMYJIMPOBATH BHIBOBI;
BBIMIOJIHATh ~ MpPSIMBIE ~ U3MEPEHUs]  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HAIpSKEHUS C MCIOJb30BaHUEM
aHAJIOrOBBIX NPHOOPOB M JATYMKOB (DU3MUYECKUX BEJIMYMH, CPaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3MUECKON BETUYHUHBI OT
APYyrol C  HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUil  (3aBUCUMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JJIMHBI, IUIOUIaJd HOMEPEYHOIO
CEYEHMSI U YACIBHOIO COIPOTHUBIICHHS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOJAHMK, OT HANOpsDKEHWs Ha  [POBOJHUKE,
UCCJIEIOBAHME MOCJIEJOBATENIBHOTO M  IMAPAJUIEIBHOTO  COCAMHEHUN
IPOBOJIHUKOB): IUIAHUPOBATh HCCIIEJOBAaHME, COOUpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHMs], CIeAys NPEeaoKeHHOMY IUIaHy, (UKCUpPOBATh
pe3yibTaThl MOJYYEHHOW 3aBHCUMOCTH B BUIE TaOIUI U TpadUKOB,
JieNIaTh BBIBOJIBI MO pe3ysibTaTaM MCCIIEJOBAHMS;

IPOBOJNUTh KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yJesibHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUUECKOI0 TOKA): IJIaHUPOBATh H3MEPEHHs, cOOUpAaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJeNysl MPEIJIOKEHHON WHCTPYKLHMH, U
BBIUHCIISTH 3HAUCHNUE BEJIMYMHBI;

coOJII0/1aTh MpaBUiia TEXHUKU 0€30MaCHOCTH TIPH paboTe C 1ab0paTopHBIM
00opy10BaHUEM;

XapaKkTepU30BaTh MPHUHIMIBI JCUCTBUS M3YyYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX ONUCaHUd (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUIPOMETp, MapoBas TypOuHa, amIepMerp,
BOJIETMETpP, CUETUYMK HIJIEKTPUUYECKOM DHEPIUM, DJIEKTPOOCBETUTEIbHBIC
npuOOpbI, HArpeBaTENbHbBIE IEKTPOIPUOOPHI (IPUMEPHI), MIEKTPUUECKHUE
MPEAOXPAHUTEIH, HIEKTPOMATHUT, HIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3YSl 3HAHUS O CBOWMCTBAX (PUBMYECKHUX SIBICHUH U HEOOXOJMMBIE
buznyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U HU3MEPHUTEIbHBIC
npubopel MO CXE€MaM M CXEMaTUYHbIM pUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JABHUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
Lelel ¢ MOoCIeA0BaTEeIbHBIM U MAapauIeIbHBIM COEAUHEHUEM 3JIEMEHTOB,
paznuuasi ycJIoBHbIE 0003HAUEHHUS AIEMEHTOB 3JIEKTPUUECKUX LIETEH;



MPUBOANTh  MpPUMEpPHl  (HAXOOWTh  HWH(OpPMAIMIO O  TIPHUMEpPax)
MPAKTUYECKOTO HWCIOIB30BaHMS (U3UYECKUX 3HAHWA B ITOBCETHEBHOUN
KU3HU N1l oOecrieueHrs 0e30MacHOCTH MpU oOparieHuu ¢ nmpudbopamu u
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHCHHS 3JI0POBbS U COOJIOICHWS
HOPM DKOJIOTUYECKOTO TMOBEJICHHS B OKPY’KAIOIIEH Cpeie;

OCYIIECTBJIATh TOUCK WHPOpMauu (PU3HUECKOTO COJEpKaHHUS B
NHTepHeTe, Ha OCHOBE WMCIOIIMXCS 3HAHUH H IyTEM CpaBHCHUS
JIOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIJACISTh  HMHPOPMAIHMIO, KOTOpas
SBJISIETCSI IPOTUBOPEUNBOM MITH MOXKET OBITh HEJIOCTOBEPHOM;
MCTIOJIb30BaTh MIPH BBIMOJIHCHUN YYEOHBIX 33aJIaHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy (U3HUECKOTO  COJEp)KaHHS, CIPABOYHBIE MaTepHabl,
pecypchl cetn HTEpHET, BliageTh MpuéMaMu KOHCTICKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMECHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
cComepKaHWs, B TOM 4UHCIE TNyOJUYHO TIPEACTABISTh PE3YJIbTAThI
MPOCKTHOM WJIU HCCIICIOBATENIHCKON NESITEIbHOCTH, MPU ITOM T'PAMOTHO
UCTIONb30BaTh M3YYCHHBIM TMOHATUUHBIA ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BBHICTYIUICHHUE MPE3CHTAIINEH;

NpU BBITIOJHEHUH YYEOHBIX MPOEKTOB W UCCICIOBAaHHWA (PHU3UIECKIX
MPOIECCOB paclpeeNiATh OOS3aHHOCTH B TPYyNIEe B COOTBETCTBUHU C
MOCTABJICHHBIMH 33/1a49aMH, CJICJAUTH 32 BBHITIOJHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJAJ B
JESITeTLHOCTD TPYIIIBI, BEICTPAUBATH KOMMYHHKATHBHOE B3aHMMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoH1y 00yuenus B 9 kiaacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITNXCSI YMEHUIN:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTcu€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEILHOCTh MEXaHWYECKOTO JBHXKEHUS, AehopMarius
(ynpyrasi, mjactuueckasi), TPEHUE, LEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKHUE KOJIeOaHusl U
BOJHBI, 3BYK, WH(GPa3ByK H YJIbTPa3BYK, JJIEKTPOMATHUTHBIE BOJIHBI,
IKana 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U NallbHO30PKOCTbD,
CIIEKTPbl UCIYCKAHUS W TOTJIONIEHUs, anb(da, OeTa- U ramMma-u3IydeHus,
M30TOIIbI, SiFIEPHAsi SHEPIeTHKA;

pazniuyath SBJI€HUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUIXKEHUE, CBOOOJIHOE
MaJIcHUE TeJI, pPABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJ, pEeaKTUBHOE IBW)XCHHE, KoJjeOaTelnbHOE IBMKCHHE (3aTyXarolue |
BBIHYKJCHHBIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE IBM)KCHHE, OTPAKCHHE
3ByKa, MPSMOJIMHEHHOE PpacHpOCTpaHEHUE, OTPaKEHHE U IPEIOMIICHUE
CBETa, OJHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jiokKeHne OeIoro cBera B
CHeKTp M CJIOXEHHE CHEKTPaJbHBIX IIBETOB, TUCIEPCUS CBETa,
€CTECTBEHHAs PAJMOAKTUBHOCTb, BO3HUKHOBEHHUE IMHEHYATOrO CIEKTpa
U3Iy4YeHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JAEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOe SBICHHE;

pacro3HaBaTh TMPOSBICHHE HM3YYEHHBIX (PU3UUECKUX SIBICHUH B
OKpy’KaiolieM Mupe (B TOM uucie (U3NYECKHUEe SBICHUS B IPHPOJIE:
NPWIUBBI U OTIUBHI, IBIDKEHUE TuTaHeT COTHEYHOM CUCTEMBI, PEaKTHBHOE
JIBM)KCHHE JKUBBIX OpPTaHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPACEHUE, CEWCMUYECKHME BOJHBI, I[yHaMH, 3X0, IBETa TeJ,
OINITUYECKUE SIBIIEHUS B TMPHPOJIE, OMOJOTMYECKOe ACWCTBUE BHIUMOTO,
yabTpaUOJETOBOTO U  PEHTTC€HOBCKOTO M3JIy4YCHUH, €CTECTBEHHBIM
paroOaKTUBHBIM (POH, KOCMHYECKHE Iy4YHd, PaJHOaKTHUBHOE H3Ty4YCHHE
OPUPOJIHBIX MHMHEpAJIOB, JEHCTBUE pPAJMOAKTUBHBIX W3JIyYCHUH Ha
OpTraHu3M 4YellOBeKa), NMPH ATOM MEPEeBOAUTH MPAKTHYECKYIO 3a7adyy B
y4eOHY10, BBIJCNATh CYIIECTBEHHbIE CBOMCTBa (NMPHU3HAKU) (UINYECKUX
SIBJICHUU;

OTKCHIBaTh M3yUEHHBIC CBOMCTBA TN M (U3NYCCKUE SIBICHUS, UCTIOIB3YS
¢usznyeckue BENUYMHBI (CpEOHST W MTHOBEHHAas CKOPOCTh Tela Npu
HEPAaBHOMEPHOM JIB)KEHUH, YCKOpPEHHE, MepeMelleHue, IMyTh, YIJoBas
CKOpPOCTb, CHJIa TPEHHs, CWJIa YNPYroCTH, CHUJa TSKECTHU, YCKOpEHHE
CBOOOMHOTO TAJCHHs, BEC Tela, HWMIYJIbC Tela, WMITYJIbC CHIIBI,
MEeXaHW4YecKas paboTa W MOIIHOCTb, MOTEHIMANbHAS JHEPrHsl Tena,
MOJIHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHILMATIbHAsI SHEPIUs CKATOU
NpYKUHBI, KUHETHYECKAash JHEPrus, IOJHAas MEXaHW4YecKas JHEprus,
NEepUOI U YacToTa KoJeOaHU, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MMOKAa3aTeb MPEIOMIICHUS CPEbl), TPU OMUCAHHUH
NPaBUJIBHO TPAKTOBAaTh (M3MUECKUW CMBICT HCIOJIB3YEMBIX BEIWYHH,
0003HAYCHUSA W EIUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH TPa(QUKH U3YUECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3NYECKUE SIBICHUS W TPOIIECCHI,
UCIIONB3YSl 3aKOH COXPaHEHUS DHEPIMH, 3aKOH BCEMHUPHOTO TITOTCHHS,
OPUHLUI CYHEepHO3ULMN CHJI, NPUHUIUI OTHOCUTENbHOCTH ['amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCa, 3aKOHBI OTPAKECHUS U
MPETOMIICHUST CBETa, 3aKOHBI COXPaHEHHsI 3apsA0BOT0 M MaCCOBOTO YHUCEI



IpHU SIIEPHBIX peakuusX, MpU 3TOM JaBaTh CIOBECHYIO (HOPMYJIHUPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECChl UM CBOMCTBA TeJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud NPAKTUKOOPHUEHTHPOBAHHOIO XAPaKTepa: BBIABIITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JTOTHYECKUX
1aroB C ONopol Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUM,
(U3UYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THble 3anadd  (OmMparolmuecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONb3Ys 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKHE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBHUS 3aJa4M 3alMChIBATH KPAaTKOE
YCJIOBHE, BBISBIIATH HEJOCTAIOUIME WM M30BITOYHBIE JaHHbIE, BHIOUPATH
3aKOHBI U (hOPMYJIBI, HEOOXOAUMBIE TSl PEUICHHS], TPOBOAUTH PACUEThI U
OLICHHWBAaTh PEAJIMCTUYHOCTh IMOJYUYEHHOTO0 3HA4YeHUA (pumueckon
BEJINYMHBIL;

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEHIUTh NpPH MOMOLIU
(U3MYECKUX METOJO0B, HCIOIb3ys OMHCAHUE MCCIIECIOBAaHUSA, BBIACIATH
IIPOBEPSEMOE NPEAINOJIOKEHNE, OLICHUBATh MPABWIBHOCTh MOPsJIKa
IPOBEICHUS  MCCIENOBAaHUs, J€JaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUH U OIIBITOB;

IPOBOJUTH ONBITHl 10 HAaOMIOACHHUIO (U3MUECKUX SBJICHUH WU
(¢u3nYecKux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HerloToHa, 3akoHa
COXpaHEHUsl PHEPrUU, 3aBUCUMOCTb MEpHOAAa KOJeOaHWW MPYKHMHHOIO
MasTHHKA OT MaccChl Ipy3a U JKECTKOCTHU IPYKUHBI U HE3aBUCUMOCTbH OT
aMIUIATY/Ibl MaJIbIX KOJIEOAHUH, IPSIMOIMHENHOE PACTIPOCTPAHEHHUE CBETA,
pasnokeHue Oenoro cCBera B CHEKTP, U3YyUYEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajle M CBOMCTB HM300pakeHUs MpeaMera B coOuparouien
JMH3€, HAOJIOJEHUE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB M3IYUYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 M30bITOYHOro Habopa
o0Opy0BaHUs, OINHUCHIBATH  XOJI OMNbITAa W  €ro  pe3yJibTarhl,
(dhopmynMpoBaTh BEIBO/IHI;

MPOBOJIUTH MPU HEOOXOAUMOCTU CEPUIO MPSAMBIX U3MEPEHHM, Onpeness
cpeqHee 3HAYCHHE W3MEpPSIeMON BeIMYuHbI ((POKyCHOE paccTOsIHHE
coOuparomeid JUH3bI), OOOCHOBBIBATH BBHIOOp crHoOco0a HU3MEpPEHHUs
(M3MepUTENILHOTO TPHOOpa);

MPOBOJUTh KCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3MYECKHX BEJIMYHUH C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUM (3aBHCHUMOCTh IIyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIB)KEHUH 0€3 HadallbHOM CKOPOCTH, IEepuoja
KoJIe0aHUII MaTeMaTHYECKOI0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrjla OTPaKE€HUs CBETa OT yIJia MaJieHUus U yIJia MpejoMJIEHHUS OT yria



NajieHns): IUIAHUPOBATh HCCIENOBAHUE, CAMOCTOSTENFHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
(bu3NYecKUX BEIWYHH B BUAC TAONUIl U TpaQUKOB, J1eJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIEI0BaHNUS;

NPOBOANTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYHH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tella TpPH pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHUE CBOOOJHOIO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOIPPUIUEHT
TPEHHSI CKOJBKCHHs, MEXaHHM4ecKas padoTa M MOIIHOCTb, YacToTa H
nepuoj KojeOaHWW MaTeMaTUYecKOro U NPYKUHHOTO MAasiTHUKOB,
ONTHUYECKass CHJa COOMparIIeld JIMH3bI, PpPaJUOaKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTANIBHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPCHHUSI, CIEMys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAUEHNE BEJIMYMHBI U aHAJTU3UPOBATH MOJYUYEHHBIE PE3YJIbTAThI C yUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjia TEXHUKK 0€30MaCHOCTH IIPpU padoTe ¢ 1ad0paToOpHbIM
0o0opyI0oBaHUEM;

pa3inuyaTh OCHOBHBIC TIPU3HAKU M3YUYEHHBIX (PUIUUECKUX MOJIEIeH:
MaTepuaibHas TOYKa, aOCONIIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHas MOJEb aTroMa, HYKJIOHHas
MO/IEJTh aTOMHOTO SIPa;

XapaKTepu30BaTh MPHUHIMIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMHCAHHUA (B TOM YHCIHE:
CHHUIOMETP, NATYUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, pPaKeTa,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYESCKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HUCHOIB3ysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHHM U HEoOXoaumble (husmueckue
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI i CXEMAaTHYHbIC PUCYHKH H3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUYECKUX TMPOIIECCOB
OpU PEIICHUH Y4eOHO-TPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS N300paKEHUI B IJIOCKOM 3epKalie U coOUparolen TMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  HHMOPMALMIO O  MPUMEPAX)
MPAKTUYECKOr0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU JUIs obecriedeHus 0€30MacHOCTH MPU OOpallleHUH ¢ NMpudopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOACHWS
HOPM IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KAIOIIEH CpeIe;

OCYIIECTBJIATh TMOUCK HHPOpManuu (U3NUECKOTO COJEpPKaHHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHPYsI TOMCKOBBINA 3aIlpoc, HAXOJAUTh



MyTH OINpPEAENICHNs IOCTOBEPHOCTU MOIYyYEHHON MH(POPMALIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUU U JOTIOJIHUTEIIbHBIX NCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAay4HO-TOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOrOo COAEpXaHHs, CIPAaBOYHbIE MaTepHUalbl,
pecypcsl cetu HTEepHET, BianeTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OAHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uH(POpMAILlMM W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
nyOJIMYHO IPEJCTaBISTh PE3yIbTaThl IPOEKTHOM WIIM UCCIIEI0BATEIbCKON
NEATEIBHOCTH, IMIPU 3TOM TIPaMOTHO  HCIOJB30BAaTh  U3YYEHHBIN
MOHATUUHBIN anmapar Mu3ydaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TpE3eHTalMed ¢ Y4YETOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosnuecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jeioB U TeM (undposbie)
Kontpoabubsie IIpakTnyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasneu 1. ®usnka u e€ posib B IO3HAHUM OKPY’KAIOLIEro MUpa
bu6mmorexa [IOK
1.1 dusuka - Hayka o IPUPOJIE 2
YKa O TpHpoX https://m.eds0o.ru/7f416194
buo OK
1.2 Ddusnueckue BEINUUHBI 2 1 nosmorexa I1
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAaYYHBIN METOI ITO3HAHUSI 2 1 bubnmorexa [IOK
’ ¥ A https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3znen 2. IlepBoHayasibHble CBeJIeHUS 0 CTPOEHUHU BelllecTBa
bu6mmoreka [IOK
2.1 CTtpoenue BeniecTna 1
ThOCHHE Betects https://m.edsoo.ru/7f416194
29 JBM>KEHME 1 B3aUMOJIEVCTBHE YaCTHI] ) | bubnmnorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubnmoreka [JOK
2.3 Arpera € COCTO elecTBa 2
TperatHbl TOAHILT BELIECTB https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHue u B3aumMojieiicTBUe TeJl
bubmuoreka [JOK
3.1 Mexannueckoe JKEHHE 3
XA ABIDREHA https://m.edsoo.ru/7f416194
3.2 Huepnus, macca, IIOTHOCTh 4 1 bubmuorexa [JOK



https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

3.3 Cuma. Bune! cun 14 2
https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 [aBnenue. Ilepenaua naBiaeHus: TBEpABIMU 3 bubnmoreka [JOK
’ TeIaMH, )KUAKOCTIMHA 1 Ta3aMH https://m.edsoo.ru/7f416194
b K
4.2 JlaBiaeHne KUJIKOCTH 5 nomorexa O
https://m.edsoo.ru/7f416194
bubmmoreka [IOK
4.3 A 6
TMOC(HEPHOC JaBiIcHHC https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEpPrus
b K
5.1 Pabora u MoItHOCTE 3 1 nomorexka O
https://m.edsoo.ru/7f416194
b K
5.2 [IpocTthie MexaHU3MBbI 5 1 nommorexa O
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4 1
>3 CAIHCCRA SHEPTIE https:/m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12



8 KUIACC

KounuectBo yacos JIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne i/m P Konrpoabnsie IIpakTnyeckue (uhp )
NPorpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TensioBble siBJeHUs
b K
1.1 CrtpoeHue 1 CBOMCTBA BelllECTBA 7 nomorexa O
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CILIOBBIC TPOTECChT > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiiekTpruyeckue 1 MAarHMTHbIE SIBJICHUS
1 DneKTpuyecKue 3apsiibl. 3apsyKEHHBIE Tella 7 | bubmuorexa [JOK
) U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [{OK
2.2 IT i 5 2 2 7
OCTOSIHHBIN AJIEKTPUYECKUHN TOK 0 hitps-//m.cdsoo.ru/ 74181 ce
2.3 MarnuTHbIC SIBICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmmoreka [JOK
2.4 2 4
JICKTPOMATHITHAS HHAYKIWA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 68 4 14.5



9 KUIIACC

KounuectBo yacos JIEKTPOHHbBIE
HanMeHOBaHHe pPa3aeiioB H TeM nu(ppoBLIe
Ne i/m P Konrpoabnsie IIpakTnyeckue (uhp )
NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchl
Pa3nea 1. Mexannueckue siBJeHHS
MexaHn4ecKkoe IBHKCHUE U CIIOCOOBI €T0 bu6mmoreka [IOK
1.1 10 1 (crapToBast)
OIIMCaHUd https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
1.2 BsaumoneiictBue Te 20 1
MMOACHCTBHC TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
1.3 3aKOHBI COXpaHe 10
KOHDI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Paznea 2. MexaHn4YecKHe K0J1€0aHUA U BOJIHEI
bu6mmorexa [{OK
2.1 M 7 1 1/
CXaHUICCKHC KONICOaHNS (3a 1 mr) https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [JOK
2.2 M .3 8 1
CXAMHIHCCKHC BOHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3znen 3. DiieKTPOMATrHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

BHGKTPOMaFHI/ITHOC I10JIE 1
QJICKTPOMAIrHUTHBIC BOJIHBI

3.1

Uroro no pazpeny

Pa3gea 4. CBeToBbI€ ABJICHUSA

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA

6

bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [{OK



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

4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI 6 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenune 6eoro cBera B CIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 15
Paspnen 5. KBanTOoBBIC SIBJICHUSA
bu6mmorexa [JOK
1 n 4 1
5 CIyCKaHHUE U MOTJIOIIEHUE CBETa aTOMOM hitps:/m.cdsoo.ru/7i4 1 a4a6
bu6nmorexa [JOK
2 1
> CTpocHHE ATOMHOTO 3pa 6 https://m.edsoo.ru/7f41a4a6
bu6nuorexka [JOK
. A 1 1
>3 FICPHPIC peartitn ! https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pasnea 6. [loBTopuTe1bH0-00001Ia10 1M MOAYJIb
6.1 [ToBTOpenue u 0600IIEHNE CONIEPIKAHUS 9 I (urorosas) ) bu6nuoreka [IOK
Kypca ¢u3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 27






IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoaunvecTBo yacos DJIeKTPOHHbIE

Ne Mara uugposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE

padoTsbI padoTsbl pecypes!

®usnka — HayKa 0 IPUPOJE.
SIBnenus npupoasl. Gusnyeckue 1
SABJICHUS

MeXaHI/I‘leCKI/Ie, TCIIJIOBBIC,
SJICKTPUYICCKUEC, MAT'HUTHEIC, 1
CBCTOBBIC, 3BYKOBLIC ABJICHUA

OuszruecKkue BEITUUNHBI U UX
U3MEpeHue

VYpok-uccnenosanue "N3mepenne
TEMIEPaTypbl IPU TOMOIIH
KUAKOCTHOT'O TCPMOMETPA U JaTYUKaA
TemnepaTrypsl"

Kax ¢usuka u qpyrue ecTeCTBEHHbIE
HayKHU U3Y4aroT NPUPOY.

. bubmuoreka [JOK
EcTecTBEeHHOHAY4YHBIN METO/T 1

https://m.edsoo.ru/ff09f72a

no3HaHus. Onucanue GU3HIeCKuX
SIBJIEHUH C IIOMOIILIO MOJEIEN

VYpoxk-uccnenosanue "[Ipoepka
TUTIOTE3bI: TATBHOCTD IMOJIETA IAPHKA,
MyMCHHOTI'O TOPU30HTAJIBHO, TEM
OoJtbirie, yeM OOoJIbINe BhICOTA MycKa'




Crtpoenue BemiectBa. OMBITHI,

bubmuoreka [JOK
7 JIOKA3bIBAIOIINE JTUCKPETHOE CTPOCHUE
https://m.edsoo.ru/ff09fe0a
BelecTBa
bubmuoreka [JOK
8 JIBMIKeHHE YacTHIl BEIIECTBA
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMbITHI 110
9 HaOJTFIOICHUIO TEIJIOBOTO PACITUPEHUS
ra3oBy
10 ArperatHbie COCTOSIHUSI BEIIECTBA
B3anmocBsA3b MeX1y CBOMCTBAMU
BEILIECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
aTOMHOMOIJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EeHHOCTH arperaTHBIX COCTOSTHUHN
BOJIBI
MexaHnueckoe OBIKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOC bubmmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
IBHKEHUE
but6mmoreka [JOK
13 Ckopocth. EAUHUIEI CKOPOCTH
p A f p https://m.edsoo.ru/ff0a079c
14 Pacuer myt 1 BpeMeHHU NBMKECHUS bubnmorexa [IOK
M p https://m.edsoo.ru/ff0a0ae4
HNuepnusd. 3aKk0oH HHEPLIUU.
15 B3aI/II)Mo;[eI‘/'ICTBI/Ie TeJIpKaK OpUYHHA bubmmorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS! CKOPOCTH JIBIXKCHUS TEIl
16 [LnotHOCTSH BelecTBa. Pacuet macchl bubnuotexa [JOK
1 00beMa Tella 0 €ro MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OnpeneneHue



TUIOTHOCTH TBEPAOTO TEJa»

Pemenne 3aga4g mo reme "I11oTHOCTE

but6mmoreka [JOK

18
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepucTHKa
19 B3aumoeiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabota «3yuenue
20 3aBUCUMOCTH PACTHKEHUS
(medhopmaniun) mpyKUHBI OT
MPUIOKEHHOMN CUIIBI)
21 SBnenune Tarorenus. Cuia TSKECTH
CBs13b MEX]1y CHIJION TSAXKECTH U
N bubmuoreka [JOK
22 Maccoii tena. Bec tena. Pemenue
https://m.edsoo.ru/ff0al778
3aaa4 no teme "Cuia tsxectu”
73 Cuna TspKecTH Ha IpYrux IUIaHETax. bubnmnorexa [JOK
DuU3nYECKUE XapaKTEePUCTUKU TUTAHET https://m.edsoo.ru/ff0al502
bubnmnorexa [JOK
24 N3smepenue cui. unamomerp nommoreka L
https://m.edsoo.ru/ffO0al 8cc
but6mmoreka [{OK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CiioxeHue IByX CWJI, HallpaBJIECHHBIX
. . bubmuoteka [JOK
26 10 OJTHOM MPSIMOIA.
. https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOImAs CUII
7 Pemenue 3amay o reme
"PaBHOelicTBYIOIIAS CHIT"
73 TpeHue CKOJIbKEHHsI U TPEHUE TTOKOSI. bubmuoreka [IOK
TpeHue B npUpoIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas paboTa «3yueHue bubnmnorexa [JOK




3aBUCUMOCTH CUJIbI TPCHUA
CKOJIBYKCHUS OT CHJIBI JaBJICHUS U
XapakTepa COMPUKACAIOIIIXCS
MIOBEPXHOCTEI»

Pemienue 3amad Ha onpeneneHue

https://m.edsoo.ru/ff0alcc8

30 . o
PaBHOJIECHCTBYIOIIEH CHIIBI
Pemenue 3amau mo remaM: «Bec
31 Tenay, «['padpudaeckoe n3ooOpaxeHue bubnmnorexa [JOK
cuy, «Cunel», «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTponbHas paboTa mo temam:
«Mexanuueckoe IBMKeHHeY, «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe nzo0paxeHue cu,
«CHItby
13 Jasnenue. CriocoObl yMEHbBIICHUS U bubmuorexka [JOK
YBEIIMYECHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCHUMOCTb
. but6mmoreka [JOK
34 JIaBJICHMS Ta3a OoT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBiieHus: TBEPIBIMU
bu6mmorexa [IOK
35 TeIaMU, )KUAKOCTSIMH U ra3aMy. 3aKOH
https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBneHue B )KUJIKOCTH U Tase, bubnmnoreka [JOK
BBI3BAHHOE JICHMCTBHUEM CHJIIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemrenue 3anau o teme «/laBneHue B bubmuoreka [JOK
JKMJIKOCTH U rase. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826
38 CooOmraromuecs cocyabl bu6nuoreka [JOK




https://m.edsoo.ru/ff0a2970
bu6mmorexa [IOK

39 r i
B R https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [loprineBoii
JKUIKOCTHEIM HAacoC
Atmocdepa 3emin. [Tpuanaer
CyILIECTBOBaHUS BO3yILIHON
41 O?OHJIOI{KH 3emun Sa:v?;HMOCTL bubmorexa HOK
) https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTo JaBJIeHHS OT BBICOTHI
HaJl ypOBHEM MOPS
bubmuoreka [JOK
42 Bec Bo3ayxa. ATmocdepHoe naBieHue
% bep A https://m.edsoo.ru/ff0a2b5Sa
43 H3mepenne aTMOChEpHOTO 1aBICHUSI. bubnmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(EpPHOTO
44 ABJIEHUSI OT BBICOTHI HA, OBHEM bubmorexa [IOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoun. AtmocdepHoe bu6muoreka [IOK
JaBJIICHUE HA PAa3/IMYHBIX BBEICOTAaX https://m.edsoo.ru/ff0a2fc4
46 Penrenue 3amad mo teme
"AtMmocdepHoe naBieHue"
JlelicTBuE XKUJIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJO bubmorexa HOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHnas pabota «Onpenenenue
43 BBITAJIKUBAIOIIEH CHITHI, bubmuoreka [JOK

JICUCTBYIOILEH HA TEJO, TOIPYKEHHOE
B KHUJIKOCTb

https://m.edsoo.ru/ff0a33fc




49

50

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00BEMA MOTpyKEHHOU
B )KMJIKOCTb YaCTH TEJIa

[InaBanue Ten

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

but6mmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHnas pabota
"KoHcTpynpoBaHue apeomMeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
onpeieneHue e€ rpy30noIbEMHOCTH"

52

53

54

Pemenne 3amau o temam: «IlnaBanne
cyaoB. BoznyxomninaBanuey,
«JlaByieHHE TBEPBIX TN, )KUIKOCTEH
1 ra30By»

Mexanudeckas pabora

MomHocTh. EquHUIEI MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3{82

bubnmorexa [IOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccienopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOU TIPU
MOABEME TI0 JIeCTHHUIE"

56

57

58

IIpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cui Ha peiuare

Konrponbnas pabora mo reme
«/JlaBneHue TBEPAbIX TEN, JKUIAKOCTEN
1 Ta3oB» / Beepoccuiickas
poBepoyHas paborta

PesepBHeIii ypok. Paborta ¢ TekcTamu
110 TeMe «J/laBneHue TBEPABIX Tell,

bubmuoreka [JOK
https://m.edsoo.ru/ffO0adffe




59

60

61

KUJKOCTEH U ra3oBy» / Beepoccwuiickas
poBepoyHas paborta

Pbiuaru B TexHUKE, OBITY U IIPUPOJIC.
JlaboparopHas paboTa
«HccnenoBanue yciaoBUil paBHOBECHSI
pbIyaray

Pemenue 3amau o reme «Y CIIOBUSA
paBHOBECHS pblUara

KoaddutmenT nonesHoro aeiicTBus
Mexanusma. Jlaboparopnas pabora
«M3mepenne KI1/] HaknoHHOM
TUTOCKOCTHY

0.5

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

bubmmorexa [JOK
https://m.edsoo.ru/ff0a48a6

62

63

64

65

Pemenue 3aga4u no teme "Pabora,
MomHocThb, KIT/T"

Mexanundeckas SHEpTHsl.
Kunernueckas u noTeHIMaIbHAS
JHEprus

3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPrUn

VY pOK-3KCIIEPUMEHT 110 TeMe
"DKCIIEpUMEHTAILHOE OIpEEICHHE
U3MEHEHUs] KUHETUYECKON U
NOTEHLUAIBHON YHEPTUH ITPU
CKaThIBaHUHM TeJa 10 HAKJIOHHOM
IUIOCKOCTH"

but6mmoreka [{OK
https://m.edsoo.ru/ff0a4c48

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4252

bubnmoreka [JOK
https://m.edsoo.ru/ff0a4360

66

67

KonTponbhas pabota mo Teme
«PaboTta 1 MOIIHOCTb. DHEPTUs»

PesepBHblii ypok. Pabota ¢ Tekctamu

bubmuoreka [JOK




o teMme "MexaHndeckoe IBIxKeHue"

PesepBHeIit ypok. Paborta ¢ Tekctamu
68 o Teme "Pabota. MOIIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

https://m.edsoo.ru/ff0adee6




8 KUIACC

KounuectBo yacos DJIeKTPOHHbIE
Ne Mara nugposeie
Tema ypoka Kontpoabubie IIpakTHuyeckue
n/n Bcero H3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUHU U UX ONBITHBIE 1 Bubamorexa TIOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEPIOTO, KUJIKOTO U | bubmuoreka [JOK
ra3000pa3HOr0 COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTO COCTOSTHHIMA |
BEIL[ECTBA HA OCHOBE IOJIOKECHUI
MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannuueckue u amopgHbIe TeIa 1 bubnmorexa LHOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHuE M KallWJUISIPHOCTb. | bubnmnorexa [JOK
[ToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubnmoreka [JOK
7 TennoBoe pacuupeHue U CkaTue 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TETIOBOTO JIBUKEHUS 1
YaCTHIL
9 Buytpennss sueprusi. CriocoObt | bubmuoreka [{IOK
U3MECHEHUS BHYTPEHHEW DHEPrUun https://m.edsoo.ru/ff0a5c60
10 Buns! Teruonepenaun 1 bu6mmoreka [IOK



Ypok-koupepenmus "IIpakTrueckoe
HMCIOIb30BaHNE TEIUIOBEIX CBOMICTB

https://m.edsoo.ru/ff0a6412

but6mmoreka [{OK

11
BELLIECTB U MATEPUAJIIOB B LEIISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KommuaectBo Temnorel. Y nenbHast bubmuoreka [JOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OalaHca. bubnmnorexa [JOK
TemnooOMeH 1 TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas paboTa
14 "HccnemoBaHue IBJIEHUS but6mmoreka [{OK
TEII000MeHa MpY CMEIIUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacuer konu4ecTBa TETUIOTHI,
15 HEOOXOIMMOTO JIJIsI HarpeBaHUs Tela
Y BBIJIEJISIEMOT0 UM IPH OXJIAKJIECHUU
16 JlaboparopHas padota "Omnpezenenue bubnmnoreka [JOK
yIEIbHON TEIIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBA. Y IeibHas TEIoTa bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpCBaHUE
p bu6mmorexa [IOK
18 KPUCTAUIMYECKUX TEIl. Y IeIbHAs
https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIJIABJICHUS
19 JlaGopatopHas pabota "OnpeneneHue bu6mmorexa [IOK
yACIBHOM TEIJIOTHI IUIaBJICHUSA Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapoobOpazoBaHue 1 KOHJEHCALIMSL. bubnmnorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. YneapHas temnora bu6nuoreka [JOK



22

23

24

25

26

27

28

29

30

apooOpa3oBaHUs M KOHJICHCAITHH.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS
0T aTMOC(EpPHOTO JaBICHUS

Brnaxxnocts Bo3nyxa. Jlabopatopnas
pabora "Omnpenenenne
OTHOCHUTEJILHOM BJIaKHOCTHU BO3ayxa"

Pemienue 3aga4d Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3ayXa

[IpuHIHIB pabOTHI TETIOBBIX
neurateneii. [TapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS

KIIJI TermoBoro ABUraTes.
TemnoBkle ABUraTEIN U 3allUTa
OKpYKaroIIei cpeibl

3aKOH COXpaHEHHUS U MPEBPALICHUS
SHEPTHH B TEIUIOBBIX MpOIeccax

[ToaroroBka Kk KOHTPOILHOM paboTe
1o Teme "TennoBkie SBICHUS.
N3meHeHue arperaTHbIX COCTOSIHUI
BenecTna"

KonTponbaas paboTa mo Teme
"TennoBele sABIcHUA. VI3MeHeHne
arperaTHbIX COCTOSIHHI BemiecTa"
Onekrpusanus Ten. /[Ba pona
SJIEKTPUUECKUX 3apsi0B
VYpok-uccnenoBanue "DieKTpu3aIus
TeJl MHIYKIUEN U NPU
CONPUKOCHOBEHUM"

https://m.edsoo.ru/ff0a786¢

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

but6mmoreka [{OK
https://m.edsoo.ru/ff0a7c7c

bubnmoreka [JOK
https://m.edsoo.ru/ff0a83f2

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




B3anMopeincTere 3apsyKeHHBIX TEll.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE TOJIE.

1 HanpskeHHOCTD 37EKTPUYECKOTO bu6mmorexa [IOK
noss. [IpuHImMn cynepno3uinuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TTONEN
Hocurenu snekrpuyeckux 3apsaoB.

33 OnemeHTapHbli 3apsa. CTpoeHue
aToma

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoteka [{IOK
COXpaHEHUs IEKTPUYECKOro 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npuMEHEHHE bubmuoreka [JOK
CBOMCTB AJIEKTPUYECKHUX 3aPS/IOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUYECKUN TOK, YCIIOBUS €TI0

36 cymecTBoBanus. Vlcrounuku bubmmorexa LIOK

https://m.edsoo.ru/ff0a95a4

AEKTPUYECKOTO TOKA

37 JIeficTBHS DIIEKTPUYECKOTO TOKA bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "JleiictBue

38 AJEKTPUYECKOTO T10JIsI Ha TPOBOAHUKHI 1
U TADJIEKTPUKH"

39 DIEeKTPUYECKUI TOK B METAJLJIax, bubnmnorexa [JOK
JKMIKOCTSIX M rasax https://m.edsoo.ru/ff0a9838

40 DNeKTpruYecKas Lielb U €€ COCTaBHbIE
4acTH
Cuna toxka. JlabopaTopHas pabora

41 "MU3mepeHue u peryaupoBaHUe CUITbI 0.5 bubmorexa [IOK

TOoKa"

https://m.edsoo.ru/ff0a8bd6




DNEeKTpUUYECKOE HAMIPSKEHUE.

42 BoastMmerp. JIabopaTtopHas pabora 0.5 bubnmoreka [JOK
"M3mepenue u peryaupoBaHue https://m.edsoo.ru/ff0a9%14
HarnpsxeHus"

43 CornpoTHBIeHHE MPOBOTHHUKA. bubnmnoreka [JOK
VY 1enbHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa "3aBUCUMOCTb

44 3JIEKTPUYECKOTO COMPOTUBIICHUS | bubnmnorexa [JOK
MPOBOJHUKA OT €r0 JJIWHBI, ILIOMa N https://m.edsoo.ru/ff0aa738
MONEPEYHOT0 CeYEHUs U MaTepuana”
3aBUCUMOCTh CUJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 115 yyacTka bubmmorexa LHOK

https://m.edsoo.ru/ff0aad44a
Lenu
JlaGopaTopHas pabora
"HccnemoBanne 3aBUCUMOCTH CUJIBI
46 TOKa, UAYIIEr0 YEPE3 PE3UCTOpP, OT 1 bubmorexa [TOK
https://m.edsoo.ru/ff0aa04e
COMNPOTHUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaieabHOE
COEIMHEHMSI IPOBOJHUKOB
JlabopaTtopHas pabota "IIpoBepka

43 MIpaBUJIA CIIOKEHUS HAIIPSDKEHUN ITPU | bubnmnorexa [JOK
MOCJIEAOBATEIIBHOM COEIUHEHUU IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”

JlaboparopHas padota "IIpoBepka
49 MpaBUjIa JJI CHJIBI TOKA ITPU | bubnmnorexa [JOK

napauieIbHOM COeAMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle




50

51

52

53

54

55

56

57

58

Pemenue 3agau Ha npuMEHEHNE
3akoHa OMa 715 pa3InyHOro
COEIMHEHUS POBOJIHUKOB

PaboTa 1 MOUTHOCTB EKTPHUECKOTO
Toka. 3akoH J[xxoyis-Jlenma

JlaGopaTopHas pabota "OnpeneneHue
paboThI ¥ MOIITHOCTHU ANEKTPUIECKOTO
TOKa"

DneKTpuYecKre enH U MOTPpeOuTenn
ANEKTPUYECKOMN SHEPTUU B OBITY.
KopoTtkoe 3aMbIkanue

ITocTosiHHBIE MAarHUTEI, UX
B3alMOJICHCTBHE

VYpok-uccnenosanue "M3yuenue
MOJIEH TIOCTOIHHBIX MAarHUTOB"

MarnutHoe nosie. MarauTHoOE I10J1€
3eMIIH U €ro 3HaUEeHUE IS KU3HUA Ha
3emie

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUUECKUE 3aPSIJIbl.
3apspKEeHHbIE TeNa U UX
B3auMoencTBus. I[1oCcTOIHHBIN
3JEKTPUUECKUN TOK"

KonTponbhas pabota mo Teme
"DnexkTpudecKue 3apsbl.
3apsKEeHHbIE TeNa U UX
B3aumoiercTBus. IlocTOsTHHBIN
anexkTpudeckuil Tok" / Beepoccuiickas

bubmuoreka [JOK
https://m.edsoo.ru/ff0aaf8a

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

but6mmoreka [{OK
https://m.edsoo.ru/ff0ab3e0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab660

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

but6mmoreka [JOK
https://m.edsoo.ru/ff0acOba

but6mmoreka [{JOK
https://m.edsoo.ru/ff0abd2c

but6mmoreka [TOK
https://m.edsoo.ru/ff0abea8




59

60

61

poBepoyYHasi padboTa

PesepBHbIit ypok. Pabota ¢ Tekctamu
o teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepoccuiickas
MpoBepoyHas paborta

OnbIT OpcTeaa. MarautHoe nose
3JIEKTPUUECKOT0 Toka MaruutrHoe
M0JI€ KaTYIIKA C TOKOM

[IpumeHeHue IeKTPOMAarHuTOB B
texHuke. JlabopaTopHas pabora
"N3yueHue qeiCTBUS MATHUTHOTO
T0JISI HA POBOJIHUK C TOKOM"

0.5

bubmoreka [JOK
https://m.edsoo.ru/ff0acdc6

but6mmoreka [{OK
https://m.edsoo.ru/ff0ac1d2

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

63

64

65

DNeKTpOoABUTaTENb IOCTOSTHHOTO
Toka. Mcnonb3oBanue
JIEKTPOABHUraTeNeii B TEXHUUECKUX
YCTpPOMCTBAxX M HA TPAHCIIOPTE.
JlaboparopHast pabota
"KoHcTpyupoBaHue u u3yueHue
paboThI A5IeKTpoABUTATENS "

Omnbitel @apazes. 3akoH
3JEKTPOMArHUTHON UHAYKIUU.
[IpaBuiio Jlenna

Onekrporereparop. CrocoOs
MOJIYYEHUS JIEKTPUUECKON SHEPTUH.
DIEeKTPOCTaHIIMU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUH

[ToaroroBka Kk KOHTPOILHOM paboTe
1o TeMe "DIEeKTpUYECKHe U

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c




MAarHUTHBIE SIBJICHUS"

Konrponbnas padora o Teme

66 "DneKTpuuecKre U MarHUTHBIE
SIBJICHUS "

67 PezepHblil ypok. Pabota ¢ Tekctamu
1o teme "TeruoBele siBiIeHAA"

68 PesepBHblit ypok. Pabota ¢ Tekctamu

no teMme "MarautHele sBiaeHus"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

bubnunoreka [JOK
https://m.edsoo.ru/ffOacb14

bu6mmorexa [IOK
https://m.edsoo.ru/ffOaccSe




9 KUIIACC

KosnuecTBo yacos JJIeKTPOHHBIE
New/m  Tema ypoxa Konrtpoabnbsie IIpakTnueckue Aata tupposhie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThbI pecypenI
MexaHuyeckoe BUKEHHE.
MarepuanbHas Touka 1 bu6nuorexa [IOK
Cucrema orcuera. OTHOCUTENBHOCTh 1 https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHUS
PaBHOMepHOE NpsAMOJIMHEITHOE | bubnuoreka [IOK
JBUXECHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsAMOIMHENHOE
nBkeHne. CpenHsiss U MTHOBEHHas 1
CKOPOCTh
CraproBas KOHTpoJbHast paboTa 1 1
[IpsamonuHeitHOe paBHOYCKOPEHHOE | bubnuoreka [IOK
JIBUJKECHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSMOIUHEUHOTO
PaBHOYCKOPEHHOTO IBUKCHUS. 1
I'paduk ckopoctr
JlaGopaTtopHnast pabota "Ornpeznenenue
YCKOPEHUS Tela MpU | 1 bubnnorexa [JOK
PaBHOYCKOPEHHOM JBUKEHUHU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM miiockocTu"
CBobonnoe nasenue ten. OnbITh i

Tanmunes

PaBHOMEpHOE ABMKEHUE 110 1 bub6muorexa [IOK



oKkpyHocTH. [lepnon u yacrora
obOparmenus. JInaeitHas u yrioBas
CKOpOCTH

https://m.edsoo.ru/ff0ael76

10 I{eHTpOCTpEMUTEIIBEHOE YCKOPEHHE
1 ITepBbiii 3akoH HeroTona. Bekrop bubnnorexa [JOK
CWJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HproToHa. bubnnorexa [JOK
PaBHOelicTBYIOIIIAdA crta https://m.edsoo.ru/ff0ac72a
13 Tpernii 3akoH HproToHa. bubnuorexa [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenne 3agay Ha npuMeHeHHE bub6nnoreka IIOK
3akoHOB HrroTOHA https://m.edsoo.ru/ffO0aebbc
bubnnorexa [IOK
15 Cra ynpyroctu. 3akon I'yka https://m.edSO(])_.Iru/faneca2
16 Pemenne 3amay o treme «Cuita
YOPYTOCTH
17 JlaGopaTtopHnas pabota «Ornpenenenue bubnnorexa [JOK
JKECTKOCTH MPYKUHEDY https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Ciuna Tpeis https://m.edsol_.[ru/fanf738
19 Pemenwne 3agau mo teme «Cuna bu6mmoreka [JOK
TPEHUD) https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnnorexa HOK
Kod(duIMeHTa TPEeHHs CKOJIbXEeHUS" https://m.edsoo.ru/ff0af8be
Penrenue 3amad mo teMe "3aKOHEI
21 Hprorona. Cuna ynpyroctu. Cuia bubmorexa HOK
S— https://m.edsoo.ru/ff0aftb8e
22 Cuna TSKeCcTH U 3aKOH BCEMHUPHOTO bubmmoreka [IOK



TATOTCHUS. Y CKOPEHHE CBOOOHOTO

MajgeHus

VYpoxk-koH(pepenus "JIBrKeHue Tel

https://m.edsoo.ru/ff0af044

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrtema). ["amakTuku"
Pemrenue 3amau mo teme "Cuia

24 TSDKECTU Y 3aKOH BCEMUPHOIO bubmmorera [TOK
S—" https://m.edsoo.ru/ff0af5f8

)5 IlepBas KocMHUYECKask CKOPOCTb. bubnnorexa [JOK
HeBecoMocTh u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTeprabHOW TOUKH.
AOCOoNIOTHO TBEPIOE TEIIO.

26 PaBHOBecue TBEpIOTO TENA C bubmorexa LOK
SAKDEILIEHHOM 0CHIO BPAIIEHHS. https://m.edsoo.ru/ff0afe36
MowmenT cuibl. LlenTp TspkecTn
PaBHOBecue maTepuaibHOW TOUKH.
AOconroTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpOTO TENA C
3aKpEIIEHHOW OChIO BpAIIICHUSI.
MowmenT cuibl. LleHTp TsokecTn

)3 Pemenue 3ampau no reme "MomeHT bubmuoreka [JOK
cuibl. Llentp tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOU paboTe 1O

29 TeMe "MexaHn4yecKoe ABHKEHHUE. bubmorexa LHOK
Baamvoneiictaie Ten” https://m.edsoo.ru/ff0b0408
KonTponbnas pabota no Teme

30 "MexaHM4eCKOe ABMKCHHC. buomotera [JOK

B3aumopeiicteue Ten"

https://m.edsoo.ru/ff0b06ec




Nmnynec Tena. Umnynbe cuibl. 3aKoH

bu6morexa [JOK

31 COXPAHCHHA HMHYHBC? - Ympyroe u https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMOIeHCTBUE
1 Pemenwne 3agau o Teme "3akoH Bbu6mmorexa [JOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
13 Ypok-koHbepenius "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanndeckasi paboTa U MOITHOCTh hitps://m.cdsoo.ru/f0b0as4
35 PabGota cHITbI TSKECTH, CHITBI bubmuotexa [JOK
YHOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffO0b0db8
JlaGopaTtopHnas pabora «Ornpenenenue
36 paboThI CUIIBI TPEHUS IIPU
pPaBHOMEPHOM JIBUKEHHUH TeJja 1o
TOPU30HTAJILHON MOBEPXHOCTH
37 CBs13b SHEprUM U paboTHI.
[ToreHmanbHas SHEPrust
18 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON IHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHMsI SHEPTUU B
MEXaHUKe
40 JlaGopaTtopHnast pabota «3yuenue bubmmorexa [JOK
3aKOHA COXPAHEHUS JHEPTUN» https://m.edsoo.ru/ffOb12fe
41 Kontponshas pabora 3a 1 momyromue 1(za 1 m/r) bubmmorexa HOK
https://m.edsoo.ru/ffOb1858
KomnebarenpHoe BHKEHUE U €T0
Bbu6morexa [JOK
42 XapaKTePUCTUKH. 3aTyXaroliue

Kosie0aHus. BeiHyX/1eHHBIE

https://m.edsoo.ru/ff0b20f0




43

44

45

46

koJiebanus. Pezonanc

MareMaTHyecKuii U Npy>KUHHbBIN
MasiTHUKU

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuoaa KojaebaHui oT KEeCTKOCTH
MPYKUHBI U MacChl Tpy3a»
IIpeBparnienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUIX
JlaGopaTtopHnas pabora «Ornpenenenue
9acTOTHI U TIepro/ia KoineOaHuit
MPYKUHHOTO MasiTHUKA)

bubmanoreka [HOK
https://m.edsoo.ru/ffOb197a

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

47

48

49

50

51

52

Jlaboparopnas pabota «I[IpoBepka
HE3aBHCHUMOCTH MEepHOJa KOoJIeOaHHi
rpy3a, MOABEIICHHOTO K HUTH, OT
MacChl Tpy3a»

Mexaandeckue BoJaHBI. CBOMCTBA

MEXaHUYCCKUX BOJH. HpOI[OJ'IBHBIC n
MONCPCUYHBIC BOJTHBI

Ypok-koubepenius "MexaHndecKue
BOJIHBI B TBEPOM Tene. CelicMudeckue
BOJIHBI"

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

VYpoxk-uccnenosanue "Habnronenue
3aBHCHMOCTH BBICOTHI 3BYKa OT

4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2 1fe




Ypok-koH(pepeHus "YIpTpa3ByK U

bubnnoreka [IOK

53
nH(}pa3ByK B MPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOU paboTe MO
" bubnuorexa IIOK
54 TeMe "3aKOHbI COXPAHEHUS.
" https://m.edsoo.ru/ff0b25{0
Mexanudeckre KojaeOaHusl U BOJHBI
KonTponbnas pabota no teme
55 "3akoHbI cCOXpaHeHus. MexaHn4eckue
Kosie0aHusI U BOJHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuorexa [IOK
DJIEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJH
VYpoxk-konpepenus "llkana
58 AJE€KTPOMATrHUTHBIX BOJIH. bubnunorexa [JOK
Hcnonb30BaHUE JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJII COTOBOI cBs3U"
VYpoxk-uccienopanue "N3yuenue
N bu6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MTOMOIIHI0 MOOMITBHOTO TestehoHa
Pemenue 3amayd Ha onpeneneHue
60 YacTOTHI U AJTUHBI AIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHas MPUPOJA CBETA.
. bubmuoreka [JOK
61 Ckopoctb cBeTa. BoiHOBBIE CBOMCTBA
https://m.edsoo.ru/ffOb31d0
cBeTa
Hcrounnku ceera. [IpsMonuneitHoe
62 acrnpoCTpaHEHHUE CBETA. 3aTMEHUS bubmmorexa [IOK
Pactpoctp ‘ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
63 3aKoH OTpaXeHUs CBeTa. 3epKaia. bubmmorexa [JOK




Pemenue 3amau Ha npuMeHeHHE
3aKOHA OTPaXKCHUS CBETa

HpeJIOMJIeHI/Ie CBeTa. 3aKOH

https://m.edsoo.ru/ff0b38c4

bubmuoreka [{OK

64
[PEIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpAXKEHUE CBETA.
bubnunorexa [JOK
65 Hcnonp30BaHre MOTHOTO BHYTPEHHETO 1
https://m.edsoo.ru/ffOb3c5c
OTpPa)KE€HHUS B ONITUYECKUX CBETOBOAAX
JlaGopaTtophnas padota "HccnenoBanue
66 3aBUCUMOCTH yTJia MPEJTOMIICHHS
CBETOBOTO JIy4a OT yIJia MajeHus Ha
rpasuie "Bo3ayx-crexsio""
Ypok-koudepenius "Mcnonbp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaXKECHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmanoreka [HOK
68 Jlunzel. OnTHYecKas Cuia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 [Toctpoenue n300paxeHuii B TMH3aX
P P https://m.edsoo.ru/ff0b444a
JlaGopaTopHnas pabota "Onpenenenne
. bubmuorexa [JOK
70 (OKYCHOTO pacCTOSIHUS M ONTHUECKOMN 1
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JIMH3BI
71 VYpoxk-koupepenius "Ontuyeckue bubnuorexa [IOK
JIUH30BBIC TPHUOOPHI" https://m.edsoo.ru/ffOcOa7e
bubnmnorexa [JOK
72 ['na3 xak ontuyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepenmus "JlepexTor
3penus. Kak coxpanuts 3penue"
74 Paznoxenue 6e10ro cBeTa B CIEKTP. bubnuorexa [IOK



Omnbitel HeroToHa. Crioxenue
CIICKTPAJIbHBIX I[BETOB. Jucnepcus
cBeTa

Jlaboparopuas padota "OnNBITHI 11O
pa3IokKEeHUI0 OEJI0ro CBeTa B CIEKTP U

https://m.edsoo.ru/ffOcOf4c

bub6nnoreka IIOK

75 BOCTIPIDITIIO TIBETA TIPEIMETOB HPH 1X https://m.edsoo.ru/ff0cOe2a
HaOJIOJICHUH Yepe3 IIBETOBBIC
¢buabTpH"
Ypok-npaktukym "BoiaHoBbIE
76 CBOIICTBa cBeTa: AuUcCHepcus,
uHTepdepeHius u gudpakuus”
77 OmneiTel Pe3epdopaa v uranerapHas bubnunorexa [JOK
MOJENb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaens atoma bopa
Hcnyckanue u MorjionieHue cBera
79 atomoM. KBanTel. JIuneituateie bubmorexa HOK
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-nipaktukym "HaGmronenue bubnunorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUJBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
20 Crtpoenue atoMHoro snpa. Hykinonnas bubnnorexa [JOK
MOJENb https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE IIPEBpALCHUS. bubnnorexa [IOK
N30TO118I https://m.edsoo.ru/ffOclal4
24 Pemenwe 3agau mo Teme: bub6mnoreka [IOK
"PagnoakTuBHBIE TTpEBpaILICHUS " https://m.edsoo.ru/ff0c1b4a
85 [lepuon nonypacnana



Ypoxk-koupepennus "PagroakTHBHBIE

86 M3JIy4EeHHS B IPUPOJE, MEIULIMHE, bubmmorexa [IOK
" https://m.edsoo.ru/ff0c2126
TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 COXII:aHeHI/I:SI 3apsiA0BOTO U MAaCCOBOTO bubmoreia HOK
https://m.edsoo.ru/ffOc1c58
qucel

28 DHeprus CBsA3M aTOMHBIX siiep. CBs3b bubnunorexa [JOK
MAacChl U DHEPruu https://m.edsoo.ru/ffOcld7a

29 Pemenue 3anau no reme "SAnepHeie
peakuu"

90 Peakiuu cunTe3a u neneHus saep. bu6mmoreka [JOK
Uctounuku sueprun CosiHIa v 3BE311 https://m.edsoo.ru/ff0c1e88
Ypoxk-koHbpepenuus "AneprHas

91 sHepreTuka. JlercTBus
PaIMOAKTUBHBIX M3TYYECHUN Ha KUBBIE
OpraHu3msl"

[ToaroroBka K KOHTPOJILHOU paboTe 1O

9 TeMe "DIEeKTPOMArHuTHOE TOoJIe. bubnunorexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBbie siBenus"

KonTponbnas pabota mo Teme

93 "DJIeKTPOMarHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanrtoBsie siBeHus"
[ToBTOpEeHME, 0000IICHHE.

94 JlaGopatopHble pabOTHI IO Kypcy bubmmorexa [OK
" . " https://m.edsoo.ru/ff0c245a

Bzaumopeiicteue ten
95 IToBTOpeHue, 0600IeHNE. Perenune bu6mmoreka [JOK




PacUYETHBIX M KAYECTBEHHBIX 3a/a4 10
teme "TemoBsie mpoiecch”

[ToBTOpenue, o6o0menue. Perenue

https://m.edsoo.ru/ff0c2572

bubmuoreka [JOK
96 pPacUYeTHBIX M KAYECTBEHHBIX 3a/a4 M0 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIX aBUratenei"
IToBTOpenue, 0600IeHNE. Pemenune
bu6mmoreka [JOK
97 pacUeTHBIX ¥ KaUeCTBEHHBIX 33]1a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anexTpoycTaHOBOK"
IToBTOpEHHE, 000OIIIEHHE.
98 JIabo ETO HBIE paOOTHI IO KYPC 1 1 bubmorexa HOK
" paTop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBELIE SIBICHUS
99 [TpomexxyTouHasi KOHTPOJIbHAs paboTa 1 bubnnorexa [JOK
(romoBas) https://m.edsoo.ru/ff0c2d6a
[ToBTOpenue, 0600meHue. Pabora ¢
100 TEKCTaMHM 10 TeMaM "3aKOHBI | bubnuorexa [JOK
coxpaHeHus B Mexanuke", "Konebanus https://m.edsoo.ru/ff0c2e82
M BOJIHBI"
[ToBTOpenue, 06ob6meHue. Padora ¢
" bubmmorexa [JOK
101 TekcTamMu 110 TeMe "CBeTOBBIE 1
" https://m.edsoo.ru/ff0c3044
SIBJICHUSA
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTamMu 1o Teme "KBaHToBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME






MMPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHON MPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OEPA30OBAHMUS

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbrara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
00pa30oBaTe/IbHOM NPOrPaMMbl OCHOBHOT'0O 00111€er0 00pa30BaHus

1.1

HCIOJIB30BAaTh U3YYCHHBIC ITOHATUSA

1.2

1.3

1.4

pasinyaTth ABJCHHUA IO ONMHMCAHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHHUE

pacro3HaBaTh TPOSIBIIEHHME H3YyYCHHbIX (PU3MUECKUX SIBJICHUH B
OKpPY’KaIOIllEM MHUpE, B TOM yucie (U3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM NEPEBOAMUTH MPAKTHUUYECKYIO 337a4yy B y4eOHYIO, BBIICIATH

CYIIECTBCHHBIE CBOMCTBA (TIPU3HAKH) (PU3UIECKUX SBICHHIMA

ONMCHIBaTh HU3yYCHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBIICHUS,
UCHONB3Ysl (U3MUECKHE BEIWYUHBI, IPU OMNUCAHUHM TMPAaBUIBHO
TpakTOBaTh (PU3UYECKUH CMBICI HCHOJb3YEMbIX BEIMYMH, HX
0003HaUYEHUS U eAUHUIIBI (PU3NUECKUX BEJIMYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME  JIAHHYIO  (DU3MYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTH  IpaUKHd  HM3YyYEHHBIX  3aBUCHMOCTEH

(bI/IBI/I‘-IeCKI/IX BCINYHUH

1.5

1.6

1.7

XapaKTepu30BaTh CBOWCTBA Tel, (PM3MUECKUE SIBIICHUS U IPOIIECCHI,
UCIIONB3YSl M3YyYEHHbIE 3aKOHBI, MPU JTOM JaBaThb CIOBECHYIO
GOpMyIMpPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTeMaTHYeCKOe

BbIpa)KEHHE

OOBSACHATH (PU3NYECKHUE SIBJIICHUS, IPOLECCHl U CBOWCTBA Tel, B TOM
yuciae M B KOHTEKCTE CHUTyallMid IPaKkTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBIATh PUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTh
oObsicHeHHe M3 1 — 2 JOrMYecKux IaroB ¢ omopoir Ha 1 — 2
M3Y4YEHHBIX CBOMCTBA (PM3NUYECKUX SBJIECHUH, (PU3MUECKUX 3aKOHA WM

3aKOHOMCPHOCTHU

peuiaTb paC‘IéTHHe 3aJa4yu B 1 -2 ﬂeﬁCTBHﬂ, HCIIOJIb3Ys 3aKOHbI U



1.8

(dbopMyIIbI, CBSI3BIBAIONTNE (DU3MUECKUE BEIMIMHBI: HA OCHOBE aHAIN3a
YCIOBHS 3314l 3allUChIBATh KPAaTKOE YCIOBHE, IOJICTABIIATH
¢u3nueckre BeITUUUHBI B (POPMYIIBI M IPOBOJIUTH PACYETHI, HAXOIUTh
CIIPAaBOYHLIC NAHHELIC, HCO6XO,Z[I/IMLIG AJI1 pelICHUS 3ada4, OUCHUBATDH

PEATUCTUYIHOCTD TTOJTYYCHHOW (PU3NUECKON BETUYUHBI

pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPHU ITOMOIIA
bu3NYecKuX METO/JO0B, B ONHCAHUU UCCIECJOBAHUS  BBIICIATH
MPOBEPAEMOE  MPEANOJIOKEHUE (rumoresy), pasivyarb U
MHTEPIPETUPOBATh IOJIYYEHHBIM pe3yabTaT, HaXOAUThb OLIMOKH B

XO0J€ OIbITa, A€J1aTb BBIBOJBLI I1O €T0 PE3yJIbTaTaM

1.9

1.10

MNpOBOAWUTL OIIBITEI 110 Ha6JIIOIIeHI/IIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUU WA
(¢U3MYEeCKUX  CBOWMCTB  Tel:  (opMylIHpoBaTh  TPOBEpSEMbIC
NPENNONIOKEHUsI, CcOoOUpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO
000pyIoBaHus, 3aIIUCHIBATH X0/ OIBITAa U (HOPMYJIUPOBATH BHIBOABI

BBINOJIHATH TIPSIMbIE U3MEPEHUSI C HCIOJIb30BAHUEM AaHAJIOTOBBIX M

UQPPOBBIX MPHUOOPOB, 3aMHCHIBATh MOKAa3aHUS MPUOOPOB C yUETOM

3aJIaHHON a0COJIFOTHOW TTOTPENTHOCTH U3MEPEHUI

1.11

MPOBOJIUTH  WCCJICJAOBAHHE  3aBUCHMOCTH  OJHOW  (PU3HUECKOU
BEJIMYMHBI OT JPYroM € MCIOJB30BAHUEM NPSAMBIX H3MEPEHHUI,
Y4acCTBOBaTh B IUTAHMPOBAHMHM YYE€OHOTO HCCJICIOBAaHHS, COOMPATH
YCTAHOBKY M BBINOJIHATh U3MEPEHHUS, CIENYS IPEMIOKEHHOMY IUIaHY,
(UKCUpPOBaTh PE3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (PU3MUYECKHUX
BEJIMYMH B BUJIC MPEJIOKCHHBIX TaOIUIl U TPAPUKOB, A€TaTh BBIBOJIBI

10 pe3yJIbTaTaM HCCIIEI0BAHUS

1.12

1.13

1.14

MIPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUYECKUX BEIMYUH, CIEIYs
NPEUI0KEHHON MHCTPYKIUH: TIPU BBITOJHEHUH U3MEPEHUI coOupaTh
JKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIIATH 3HAYCHUE HCKOMOH

BCINYHHBI

CO6J'IIOI[aTI> IpaBujia TCXHUKH 0€e301IacHOCTH pu pa60Te C

n1abopaTOpHBIM 000pyIOBaHUEM

YKa3bIBaTb  MPUHIMUIIBL JI€I710TBI/I$I HpI/I60pOB n  TEXHHYCCKHX
yCTpOP’ICTB, XapaKTCPU3oBaTh IMNPUHIUIIBI ,HGP'ICTBI/IH HU3YYCHHBIX
HpI/I60pOB N TCXHUYCCKUX yCTpOﬁCTB C IIOMOIIBKO HX OIIMCaHMHA,
HUCIIOJIb3YA 3HaHUA (6] CBOMCTBaxX (1)I/I3I/I‘ICCKI/IX SIBIICHHI u

HGO6XOI[I/IMBIG (bI/ISI/I‘ICCKI/Ie 3aKOHBI U 3aKOHOMCPHOCTHU



1.15

1.16

NPUBOAUTH TNPHUMEPHl (HAXOAWTh HMH(POpPMAIMIO O TpUMepax)
MPaKTUYECKOTO UCIOIb30BaHUS (DU3NYESCKUX 3HAHUI B MMOBCETHECBHON
JKU3HU i oOecriedeHusi 0€30macHOCTH Tpu  OOpalieHud ¢
npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10POBbs U

COOJIIOICHHS HOPM IKOJIOTUYECKOTO TMOBEICHHS B OKpY Karollel cpezie

OCYIIECTBIISITH OTOOP MCTOYHMKOB MH(popMaiuu B cetu MHTepHET B
COOTBETCTBHHM C 3aJlaHHBIM I[IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAaHUM M IYyTEM CpPaBHEHUS pPa3IMYHBIX HCTOYHUKOB
BBIICIAT MHPOPMAIMIO, KOTOpas SBISETCS NPOTUBOPEUMBONU WIIH

MOXET OBITh HEJOCTOBEPHOI

1.17

HCIIOJIB30BaTh pu BBIITOJIHCHUH y4eOHBIX 3a1aHUI
HAYYHOIIONYJISIPHYIO ~ JIUTEpaTypy  (PU3MYECKOTO  COJAEp)KaHUs,
CIPABOYHBIE MaTepHallbl, pecypcbl cetu MHTepHeT, BiageTsb
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHDOpMALUK

13 OJJHOM 3HAKOBOMW CHUCTEMBI B APYTYIO

1.18

1.19

8 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1.1

CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC U YCTHBIC COOOIICHUS
Ha OCHOBE 2 — 3 UCTOYHHUKOB WHPOpMANHH (PU3UUECKOTO
COJZIepKaHus, B TOM YMCJE IMYOJUYHO AeNaTh KpPaTKUe COOOIIEHHS O
pe3ysibraTaX TPOCKTOB WM YYEOHBIX HCCIICOBAHUA, TPHU 3TOM
IrPaMOTHO HCHOJb30BaTh W3YUEHHBIM TMOHATUHHBINA ammapar Kypca

(bI/I3I/IKI/I, COIIPOBOXKIATb BLICTYIIIICHUC HpeBeHTaHHeﬁ

IIPU BBINIOJHEHUH Y4€OHBIX IMPOEKTOB M UCCIEI0OBAaHUI pacipenesiiaTh
00513aHHOCTH B TPYIMII€ B COOTBETCTBUU C MOCTABICHHBIMU 33][a4aMH,
CJIEIUTh 3a BBHITIOJIHEHWEM IUIaHA JIEUCTBUH, aJ€KBAaTHO OIICHUBATH
COOCTBEHHBIH BKJIAJ B JCSATENBHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHHUKaTHBHOE B3aNMO/IeICTBHE, YUUTHIBAs MHEHHUE

OKPYXKaIOIIUX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM

00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

HCIIOJB30BaTh IMMOHATHUA

1.2

pasinyaTth ABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha



OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOC SIBJICHUC

1.3

1.4

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUCCKUX SIBJICHUH B
OKpY’KaloIlleM MHpE, B TOM 4YUCIE (PU3NUECKUE SBICHUSA B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aauy B y4eOHYIO, BBIICHATH

CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHHI

OMUCHIBATh HW3YYCHHbIC CBONCTBA Tel U (U3MUECKHe SBJICHHUS,
UCTIONB3ysl (U3MYECKHE BEIMYUHBI, ITPU ONUCAHUU NPABUIBHO
TPakTOBaThb  (PU3MYECKUII  CMBICA  HCIOJIB3YEMbIX  BEJIUYHH,
0003HAaYeHUsI U eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIBI,
CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh TpapUKHd  M3YYCHHBIX  3aBHCHMOCTEH

(hMBUYECKUX BEIMUNH

1.5

1.6

XapaKTCepUu3oBaTh CBOMCTBaA TCII, (1)I/I3I/ILI€CKI/IC SABJICHUA W IPOLECCHI,
HUCIOJIB3YA H3YYCHHBIC 3aKOHBI, IIpU 3TOM HaBaTb CJIOBECHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alliuCbiBaTb €ro MaTrcMaTH4YCCKOC

BBIpAKEHUE

OOBSCHATH (PU3MUYECKUE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCT€ CHUTyalluid TPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHHUE U3 |
— 2 JIOTMYECKUX WIaroB ¢ MOMOIIbI0 1 — 2 HM3y4YEeHHBIX CBOMCTBA

¢bu3nUecKux ABICHUMA, GPU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THbIE 3alaud B 2 — 3 AEMCTBUA, UCHOJIb3Ys 3aKOHBI U
(dhopmyIbl, CBs3BIBatONME (PU3NYECKUE BETUYMHBI: HA OCHOBE aHaIN3a
YCIJIOBUS 3a/1a4Ml 3allUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTATOK
JMAHHBIX Ui pEIIeHHs 3a/Jadyd, BbIOWpAaTh 3aKOHBI U (HOPMyIIBI,
HeoOXoauMble Uil €€ pelleHus, IPOBOAUTH pacu€Tbl U CPAaBHUBATH
IOJy4YEeHHOE 3HAa4yeHUue (U3MYECKONW BEJIUYMHBI C HW3BECTHBIMHU

JaHHBIMH

paciio3HaBaThb HpO6HCMBI, KOTOPBIC MOXHO PpCHINTh IHpPHU IMOMOIIN
(1)I/I3I/ItIGCKI/IX MCTOHO0B, UCIIOJIB3Ys OIMMMCAHUC UCCIICAOBAHMs, BBIACIIATD
MMPOBECPACMOC MPCAINOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTH IOpsAAKa

MMPOBCACHWA UCCIICOAO0OBAaHMA, ACJIaTh BBIBOABI

1.9

MPOBOANTH OIBITHl 0 HAONIOACHUIO (U3HUYECKUX SIBIICHUH WIIH
busznyeckux  CBOMCTB  Tenm:  (opmynHpoBaTh — IpOBEpsieMble

NpPEINONIOKEeHUs,, coOUpaTh  yCTAaHOBKY M3  NPEJIOKEHHOTO



000pYZI0BaHUs, OMMCHIBATH X0/ OTBITa U (POPMYIIUPOBATH BHIBOJIBI

1.10

1.12

BBITIOJIHATH TMPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJOTOBBIX
puOOpPOB U AATYUKOB (PU3HUECKUX BEIMYWH, CPABHUBATH PE3YJIbTATHI

U3MEPEHHN ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

NPOBOJIUTH  HMCCICIOBAHWE  3aBUCUMOCTH  OJHOH  (DU3HYECKOMH
BEJIMYMHBl OT JPYrOM C HCIOJB30BAHUEM MPSIMBIX HW3MEPCHUMN:
IUIAHUPOBATh MCCIIEIOBaHUE, COOHMpaTh YCTAaHOBKY M BBINOJHSTH
U3MEpEHus, cleaysd  IpPeUIOKEHHOMY  IUIaHy,  (PUKCHPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOIHUIl U TrpaduKoB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAHUA

IPOBOJIUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEJIUYUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
cienysl TPENIOKEHHOW HWHCTPYKLUUH, W BBIYUCIATH 3HAYCHUE

BCIINYHHBI

1.13

coOmoaTh TpaBWiIa TEXHUKH Oe€30macHOCTH T1pH  pabore ¢

abopaTOPHBIM 000PYI0BAaHUEM

1.14

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3yYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMWCTB C OINOPOM HAa UX OIMUCAHUA, HCIOJb3Ys
3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHHA W HEOOXOIUMBIE

¢du3nveckre 3aKOHOMEPHOCTH

1.15

1.16

1.17

1.18

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIBHBIC
npuOOpbI IO CXeMaM M CXEMAaTUYHBIM PUCYHKAM, COCTABIISITh CXEMBI
NEKTPUYECKUX LENeld C IOCIeAOBaTEIbHBIM W  NapajuIeIbHBIM
COCIMHEHUEM  D3JIEMEHTOB, pa3inyas YCIOBHbIE O0O3HAYECHUS
AJIEMEHTOB DJIEKTPUYECKHX LIETIeH

OPUBOAUTH TNpHUMEPHl (HAXOAWTh HMH(OpPMALMIO O MpUMepax)
MIPAKTHUYECKOT0 UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUH B MIOBCETHEBHOM
KM3HM i obecriedeHus O€30MacHOCTH MpH  OOpallleHHH C
npudopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3I0POBbS U
COOJIIOJICHHUS. HOPM 3KOJIOTHYECKOI'0 MOBEACHUS B OKpYXKarollel cpene
OCYILLIECTBIATh NOUCK MH(OpMaIK (GU3NIECKOTO COJEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIyTEM CpPaBHEHUS
JIOTIOJTHUTEIbHBIX HMCTOYHUKOB BBIACIATh HH(POPMALMIO, KOTOpas

SBIISICTCA IPOTHUBOPEUMBON MIIM MOXKET OBITh HEOCTOBEPHOM

HCIIOJIB30BaTh IIPpU  BBINTOJHCHUU qu6HBIX 3aJIaHUM HAay4YHO-



1.19

MOMYJISIPHYIO JIMTEPATYpy (PU3MUECKOro CoAep KaHMs, CIIpaBOUYHBIE
MaTepuanbl, pecypcsl ceru MHTepHer; BnageTh npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBanusi HHPOPMALUU U3 OTHOHN

3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M KPATKHE YCTHBIE COOOIICHNUS,
0000mas uHGOpPMANMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UIECKOTO
CONlep’KaHusi, B TOM 4YHCIIe MYOJIMYHO MPEICTaBISATh PE3yIbTaThl
MPOEKTHOM WJIM MCCIEAOBATEIbCKOM JEATEIBHOCTH, MPU 3ITOM
rpaMOTHO HCIIOJb30BaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIJIEHUE MPE3eHTaLlUEN

1.20

9 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

1.4

P BBITIOJHEHUH YYEOHBIX MPOEKTOB M HMCCICIOBAHUN (PUINUCCKUX
MIPOLIECCOB pacCHpeeNsiTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C
[IOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBIINOJHEHUEM IUIAHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJ€KBAaTHO  OIICHUBATh
COOCTBEHHBI BKJaJ B JIEATEIBHOCTh TPYIIBI, BBICTpaUBaAThH
KOMMYHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISAS  TOTOBHOCTH

pa3pemaTh KOHQIHKTHI

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
00pa30BaTeJIbLHON MPOrPaMMbI OCHOBHOT'0 00111€r0 00pa30BaHus

HCIIOJIB30BAaTh U3YUYCHHBIC ITOHATUSA

pasinyaTtb ABJICHHUA IO OINMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIILITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘IGCKOC SIBJICHUC

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBIICHUH B
OKpY’KaIollleM MHUpe, B TOM uucie (U3NYeCKue SBICHUS B MPUPOJE,
IIPH ITOM TEPEBOJUTH MPAKTUUYECKYIO 3aady B y4eOHYIO, BBIICHSATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUM

OIMUChIBATh H3YUYCHHBLIC CBOICTBAa TE€I H (1)I/I3I/I‘I€CKI/I€ SIBJICHUA,
HCIIOJIb3YA (bHSI/I‘IeCKI/Ie BCJIMYMHBI, IpU OIHMCAHUU TIPABHUIIEHO
TPAKTOBATh (1)1/131/1qu1<1/1171 CMBICJI HCIOJIB3YEMBIX BCJIINYHH,
0003HaYCHUS U CAVHUIIbI (bI/IBI/I‘leCKI/IX BCIINMYNH, HAXOJUTH (bOpMyJIBI,

CBA3BIBAIOLIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMHU



1.5

BEIMYMHAMH, CTPOUTh  TpapuKHd  M3YYEHHBIX  3aBHCHMOCTEH

(l)I/I3I/ILIeCKI/IX BCIINYNH

XapaKkTepu30BaTh CBOICTBa Tel, (PU3MUYECKUE SBIICHUS U TMPOIECCHI,
WCTIONIB3Ysl W3YYEHHBIC 3aKOHBI, TPH 53TOM JaBaTh CIOBECHYIO
GbOpMyNHMpOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIPA)KCHHE

1.6

1.7

1.8

1.9

1.10

OOBSCHATH (PU3MUYECKUE MPOIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCT€ CHUTyalluld IPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JOrMYecKHx ILIAroB € IMOMOIIbKD 2 — 3 H3Y4YEHHBIX CBOICTBa

¢bu3nUecKux ABICHHUH, GPU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemars pacu€THble 3a7aud (OmMparouiecs Ha cuUcTeMy u3 2 — 3
YpaBHEHHIA), WCHONB3yS 3aKOHBI W  (QOPMYIBI, CBSI3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHS 3a/1aud
3allUCBIBaTh KPATKOE YCJIOBUE, BBISABJIATH HEJOCTAIOIIUE  WIIU
M30BITOYHBIC JTaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIE
JUI pelIeHus,, IPOBOJUTh pPacuyé€Thl M OLEHHBATH PEATUCTHYHOCTh

MOJIYYCHHOI'O 3HAUCHUA (1)H3PI‘1€CKOI>'I BCINYHHBI

pacro3HaBaTb l'IpOGJ'ICMBI, KOTOPBIC MOKHO PCHIUTh IIPHU I[MOMOIIU
(bI/ISI/I‘IeCKI/IX MCTOAOB, HUCIIOJIb3YA OIMMCAHUC HUCCICAOBAHMA, BBIACIIATH
MMPOBECPACMOC TMPCAIOJIONKCHNUC, OLCHUBATH IIPABUJIBHOCTL TMOPAAKa
MPpOBCACHUA HCCIICAOBaHHA, [JACJIaTb BBIBOABI, HWHTCPIPETHPOBATH

PE3YyJIbTAThI Ha6J'IIO,Z[eHPII>i 1 OIIBITOB

MPOBOAMUTH OIBITHl 1O HAOMIOACHUIO (U3MUYECKUX SBICHUN WIH
(U3NUECKUX CBOMCTB TENl: CAaMOCTOSITEIbHO COOMpPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 00OpyIOBaHMUS, ONMUCHIBATH XOJ OMNBITA U €T0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOABI

IPOBOAMTH MPU HEOOXOJUMOCTH CEPUI0 MPSMBIX H3MEpPEHHI],
ompenessis CpelHee 3HAYCHHE H3MepseMol BenuuuHbl ((PoKycHOe
paccrosiHue coOuparoIeil JIMH3bI), 00OCHOBBIBATH BHIOOP CIIOCOOa

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

MPOBOANTH HCCIEAOBAHHE 3aBUCUMOCTEH (UBNYECKUX BEIHYUH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUM: TUTAHHUPOBATH HCCIICIOBAHHE,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY, (DUKCHpPOBATh PE3yIbTAThI

HOHy‘lGHHOﬁ 3aBUCHUMOCTH (bl/ISI/I‘IeCKI/IX BCINYHNH B BHAC Ta6JII/II_II/I



I‘pa(i)I/IKOB, ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEIUYHUH:
IUITAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBINOJHATh W3MEpPEHUs, Cienys MpeagoKeHHOW HHCTPYKIHUH,
BBIUHCIIATh 3HAYEHHWE BEIMYMHBI M AaHAJIU3UPOBATh IIOJyYEHHBIE

pe3yJIbTAaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh TpaBWiIa TEXHUKH OE€30MacHOCTH TMpH pabore ¢

JabopaTOpHBIM 000PYI0BAaHUEM

1.14

1.15

pa3ianyaTh OCHOBHBIE NMPU3HAKU HU3YUYEHHBIX (PU3NYECKUX MOJENEH:
MaTepHalibHask TOYKa, a0COIOTHO TBEPIOE TEJIO, TOUYCUHBIH NCTOYHHUK
CBeTa, JIyd4, TOHKAas JIMH3a, IUIAHETApHas MOJENb aTOMAa, HYKJIOHHAas

MOZCIJIb aTOMHOTI'O Apa

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHUS H3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HMX OIUCAHUS, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (DM3MUECKUX SBICHUA H HEOOXOIUMBIC

(dbu3HIecKre 3aKOHOMEPHOCTH

1.16

1.17

1.18

HUCIIOJIB30BATh CXEMBbI )51 CXEMAaTU4YHbIC PUCYHKH HN3YUCHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTENbHBIX puOopoB u
TCXHOJIOTHYCCKUX IMPOUECCOB IpU PCHICHUU y‘Ie6H0-HpaKTI/ILIeCKI/IX
3aaa4, ONTUYCCKUC CXCMbI IJId TOCTPOCHUA H306p3.)KCHPIﬁ B IIJIOCKOM
3epKaJie ¥ cOOMPAIOIIEH JTHH3e

NPUBOIUTH TMpUMEPbl (HAXOAWUTh UHGPOPMALUMIO O MPUMEPAX)
MPaKTUYECKOTO UCIOIb30BaHUs (DU3UYECKUX 3HAHUI B MMOBCEITHEBHOMN
KU3HU i obecriedeHusi 0€30macHOCTH Tpu  OOpalieHuud ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOWCTBAMU, COXPAHECHUS 3I0POBBS U

COOJTIOICHHS HOPM DKOJIOTUYECKOTO TMOBEICHHS B OKpY Kalollel cpezie

OCYIIECTBJISTH MOUCK MHPOpMAUK (PU3UIECKOTO COJAEPIKAHMS B CETH
WuTepHer, camocTOSTeNbHO (OPMYIUPYs TOUCKOBBIM  3ampoc,
HaxOJIUTh MYTU  OMNPEACN]ICHHUs  JOCTOBEPHOCTH  TOJYYEHHOMU
nH(GOpMallMM Ha OCHOBE HMEIONIMXCS 3HAHUM M JOMOJIHUTEIbHBIX

HCTOYHUKOB

1.19

WCIIOJIb30BaTh TPU  BBHINIOJIHEHUM Yy4YEOHBIX 3aJaHUN  HAy4IHO-
MOMYJISIPHYIO JIUTEPaTypy (pU3nueckoro cojaepkaHus, CIPaBOYHBIC
Marepuaiibl, pecypcbl cetu  HMHTepHeT, BiIaaeTh NOpUEMaMHU

KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3oBaHusi HHGOPMALMU U3 OJHOU



3HAKOBOM CUCTEMBI B IPYTyIO

1.20

1.21

co3gaBaThb COGCTBGHHLIC NMUCBbMCHHBIC W YCTHBIC COOGH.[GHI/ISI Ha
OCHOBE HH(pOpPMAIUM M3 HECKOJbKUX HCTOYHHUKOB (PU3UUECKOTrO
coJiepKaHus, MyOJUYHO MPEACTABIATh PE3YyJIbTaThbl NMPOECKTHOW HIIN
HCCIIEIOBATENBCKOW  JEATEIIbHOCTH, Ipyu  3TOM  TPaMOTHO
WCIIOJb30BaTh U3YYEHHbIN MOHATUMHBIN anmapaT u3y4aeMoro pasjaenna
GbU3MKK U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTalued ¢ y4EToM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

MIPHU BBITIONHEHUH YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3MUECKUX
MPOLIECCOB pacCHpeeNsiTh 00sI3aHHOCTU B TPYIIE B COOTBETCTBHH C
IIOCTAaBJICHHBIMHA 3aJadyaMu, CJICOUTh 3a BBIIIOJJHCHHUCM IIJIaHA
JNIEUCTBUA W KOPPEKTUPOBaTh  €ro, aJIeKBaTHO  OIICHUBATh
CO6CTBCHHLII71 BKJIaJ] B ACATCIIbHOCTD prHHBI, BLICTpaI/IBaTB
KOMMYHI/IKaTI/IBHOG BSaHMOHeﬁCTBHC, HpOHBJ’IfIfI TOTOBHOCTH

paspeniath KOHMIUKTHI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

7 KJIACC

Kon Kon

pasaeiia 3JIECMECHTA

IIpoBepsiemble 371eMEHTHI COAEPKAHNUS

®U3UKA U EE POJIb B TIO3BHAHWUUW OKPYXXAIOIIEI'O MHUPA

1.1

1.2

1.3

1.4

1.5

®uszuka — Hayka O Tmpupoje. SBiIeHus NpHUPOABL.
@usnyeckue SIBICHHUA: MEXaHUYECKHE, TEIUIOBBIE,

OJICKTPHUYCCKUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

dusnueckue BeIMUUHBL.  M3MepeHune  (PU3UUECKUX
BenuunH.  Pusuueckue  npubopsl.  [lorpemmHocTts

n3MepeHuil. MexxayHapoHas CUCTEMA €IMHUIL

EcTtecTBeHHOHayuyHBIM METOJl MO3HAHHUA: HAOJIOJIEHUE,
IIOCTAaHOBKA HAy4YHOTO BOINPOCA, BBIIBM)KCHHE THIIOTE3,
SKCHEPUMEHT TI0 TPOBEpPKE THUMOTe3, OOBsICHEHUE

HAOJIFOJAEMOTO SIBJICHUS
Onucanne GU3NYECKUX SBJICHUN C TIOMOIIBIO MoOIeel

[IpakTrueckue pabOTHI:

###ParfH##113MmepeHne paccTOSIHUM.
###Par###I3mepenne 00bE€Ma KUIKOCTH W TBEPAOTO
Tena.

###Par###OnpeneneHue pasMepoB MaJbIX TeJl.
###Par###13mepenue  Temneparypsl MpU  [TOMOIIHU

KHUIKOCTHOI'O TCPMOMETPA U JaTYUKa TEMIIEPATYPhL

ITEPBOHAYAJIBHBIE CBEJAEHN A O CTPOEHMU BEILIECTBA

2.1

2.2

###Par#H##CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbl, UX
pasmepsl.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE
CTPOEHUE BElECTBA

###Par###/|Biokenne  yactunr  BemectBa.  CBs3b

CKOpPOCTH JABUMIKCHUA HaCTuIl C TEMIICP aTypofI.

BpoyHoBckoe nBmxenue, muddy3us

2.3

BzaumopeincTBre 4acTULl BELIECTBA: PUTSHKEHUE U

OTTAJIKHMBAHHUC




###Parf### ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHE

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TeJl.

2.4 B3aumocBs3p MExkIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX U MX ATOMHO-MOJEKYJISPHBIM
CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[IpakTuueckue padbOTHI:
###Par###Onenka quamerpa aToMa METOJIOM PSAOB (C
UCTIONB30BaHuEM (oTorpaduii).

2.6 #H##Par###OnbI T o HaOII0AEHUIO TEIJIOBOIO

pacuIMpeHus ra3oB.
#H#Par###O0npITel IO OOHAPY)KCHUIO JCHCTBUS  CHUI

MOJICKYJISIPHOI'O MMPUTAKCHUA

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe IBUKCHHUE. PaBHOMEpHOE 51
' HEPAaBHOMEPHOE JIBH)KECHHE
#H##HPar#H##CKopocCTb. Cpenunsist CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKEHUHM. Pacu€r myTu M BpeMeHHU
JIBUKEHUS
SlBnenne uHepuuu. 3aKOH WHepUMH. B3aumoneiicTBue
33 TEJl KaK MPUYMHA U3MEHEHHUS CKOPOCTH JIBUKEHUS TEIl.
Macca kak Mepa HHEPTHOCTH Teja
Y ###Par#H##lnotHocTs BemiecTBa. CBA3b IUIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B €IUHMIIE 00bEMA BEILIECTBA
3.5 Cuna xak XxapakTepuCcTHKa B3aUMOJIEHCTBUS Tell
3.6 Cuna ynpyroctu u 3axkoH ['yka. M3mepenue cuibl ¢
' HOMOIIbIO TMHAMOMETpA
37 ###Par##H#Bnenne Tarorenus U cuna Tsokectd. Cuna
' TSKECTH Ha ApYrux maHerax. Bec Tema. HeBecomocTh
33 Cuna tpenusa. TpeHHE CKOJIbKEHUS U TPEHHE IOKOS.
' Tpenue B IpUpoie U TEXHUKE
19 ##H#Par#H##Cllo)KeHHe CHJI, HAINpaBICHHBIX [0 OJHOMI
. npsiMoid. PaBHOIEHCTBYIOIIAS CUIT
3.10 [IpakTuueckue padOTHI:




OnpeneneHue CKOPOCTH PAaBHOMEPHOIO  JIBHIKEHUS
(wapuka B OKMIKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBToMoOmWiIg M Tak jJainee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJBXKEHHS Opycka WIM IIapuka IIo
HaKJIOHHOM  miIockocTH. OrmpeneneHne  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JI€MOHCTPUPYIOLIHE
3aBUCHUMOCTb PacTsDKEHUs (nedopManuu) NpyKUHBI OT
NPUIOKEHHOW cuiibl.  OMBITBI, JAEMOHCTPUPYIOLIHE
3aBUCHMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tejla U

XapakTepa CONMPUKACAIOIIUXCS HOBCpXHOCTeﬁ

dusnueckue SBICHUS B IIpHUpoAcC: MPUMEPLI ABMIXKCHUS C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B KMBOW U HEXXHMBOW IIPUPOJIE,
JIECTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHru4ecKkue ycTpomucTBa: JUHAMOMETD, MOAIIUITHUKA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

HaBnenune TBEpAoro tena. CrocoObl YMEHBIICHHUS H

+ YBEJIMYEHUS 1aBICHUS
42 JlaBneHue raza. 3aBUCUMOCTh JaBJIEHUS Ta3a OT 00bEMa,
' TEMIIEPATYPHI
43 [lepenaya naBneHus TBEPABIMU TEIAMHU, KUAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTnyeckue MalIuHbI
3aBUCHUMOCTh  JABJICHUS IKUAKOCTH OT TIyOWHBI
4.4 Iunpocratnaeckwii mapagokc. CooOnIarommecs coCy/bl.
lMunpaBnuueckre MeXaHU3MbI
AtMmocdepa 3emin u atmocdepHoe Aasienue. [IpuunHel
45 CyIIECTBOBaHUS BO3AYIIHOW oOomoukn 3emun. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JABICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
6 Wzmepenne armocdepHoro naienus. I[Ipubopsr s
' M3MEPEHUsT aTMOC(EPHOTO JTaBIICHHS
JleiicTBHE >KMIKOCTH W raza Ha TOTPYXKEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apxumenoBa) cuiaa. 3aKoOH
Apxumena
4.8 [InaBanue ten. BozayxomiaBanue



4.9

4.10

[IpakTuueckue padOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
00béMa TMOTPYXKEHHOM B JKUIKOCTH YACTH TeJa.
OrnpezenieHre BbITAIKUBAIOMICH CUJIbL, IEUCTBYIOIIECH Ha
TENO, TOrpyXEéHHoe B  JKHIKOCTb.  [IpoBepka
HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOILEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKMBAIOLICH
CWJIBI, IEHCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT 00bEMa
NOTPYKEHHOU B JKUJKOCTb YaCTU TeJIa U OT IUIOTHOCTHU
xkuakoctu.  KoHcTpyupoBanwe — apeomeTrpa  WIH
KOHCTPYMpPOBaHUE  JIOAKM M  ompezeieHue €€

Ipy30N0ABbEMHOCTH
dusnyeckue SBJICHHUA B npupoac: BIUAHUC

aTMOC(I)epHOTO JaBIICHUS Ha KMBOM OpraHu3M, IUIaBaAHUC

pBIO

4.11

TexHuueckue yCTPOWCTBA: COOOMIAIOIIMECS COCY/BI,
YCTPOMCTBO BOJONPOBOJAA, THUIPABIUYECKUNA Tpecce,
MaHOMeTp, OapoMeTrp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMmeTp

PABOTA, MOIIIHOCTD, SHEPT U

5.1 Mexanudeckas pabota
5.2 Mexannueckass MOIIHOCTh
s3 [IpocThie MeXaHU3MBI: pblYar, OJIOK, HaKIOHHAS
' m10ckocTh. [IpaBuiio paBHOBECHS phluara
54 [IpumeHeHne mpaBuiIa paBHOBECHS phlyara K OJIOKY
«3omotoe  mpaBwiao»  MexaHuku.  Koaddummenrt
5.5 MI0JIE3HOTO NeNCTBUS MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTentnmanpHast SHEPTUH TeJIa, TOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
58 [Tonnast mexaHnuveckasi >HEprusi. 3aKOH H3MEHEHUS U
' COXPaHEHUS MEXaHUUYECKOH dSHEepTUn
59 [IpakTrueckue pabOTHI:



###Par###0npeneneaue padOTbl CUIBl TPEHUS IIPU
PaBHOMEPHOM JBW)KCHMHM Tella 10 TOPU30HTAJIBHON
nosepxHoctu. HMccnenosanue yciaoBUM —PaBHOBECHS
ppuara. Msmepenne KIIJ[ HakiIOHHOM IJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUIECKON YHEPTUHU

du3nyeckue SIBICHUS B npupoaec: pblHaru B TCJIC

5.10
YyeJioBeKa
TexHuyeckue yCTpOMCTBA: pblYar, IMOJBWXHBIA U
5.11 HETIO/IBIKHBIN OJOKM, HAKJIOHHAS TIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COIeP:KAHUS
pasaena 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHbBIE  TIOJIOXKEHHSI  MOJIEKYJISIPHO-KUHETHYECKOM
61 TEOpUU CTPOEHMsI BemecTBa. Macca U pa3Mepsl
. MosieKyln.  OMBITBI, MOATBEPXKAAIOIIME  OCHOBHBIE
MI0JIO’KEHUSI MOJIEKYJISIPHOKUHETHYECKON TEOPUH
Mopnenun  TBEpAOrO, KUAKOTO M Ta3000pa3HOTO
6.2 cocTosiHuil BemiecTBa. Kpucrammnueckue u amopgHbIe
Tena
OObscHEeHnE CBOWMCTB razoB, )KHJIKOCTEH U TBEPABIX TEl
6 6.3 HAa OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETUUECKOMN
TEeopun
6.4 CMaunBaHUE U KaWJUISIPHBIE SIBIICHUS
6.5 TermoBoe pacuIupeHne U coxaTue
66 Temneparypa. CBs3b TeMIepaTrypbl CO CKOpPOCTbIO
. TEIUIOBOTO JIBM)KEHUS YaCTHUIL
67 Buytpennss sneprus. CnocoObl H3MEHEHUS! BHYTPEHHEN
' SHEPruM: TeIIonepeaaya U CoBepileHue paboThl
6.8 Buasl Teronepegaun: TEIONPOBOIHOCTh, KOHBEKIIHS,



H3JIIYyUYCHUC

KomnuectBo  TemnoTel.  YIenpHasT  TEIIOEMKOCTD

6.9
BEILIECTBA
TenmooOMeH U TEIIOBOE paBHOBECHE. YPpaBHEHHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u oTBepEBaHNE KPUCTATUIMUECKUX BEIICCTB.
' VY aenpHas TEIIOTA MJIaBICHUS
[TapooOpazoBanue u  koHaeHcarus.  Vcmapenue.
610 Kunenne. VYnenbHas  Ttemiora  mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TeMIIepaTypbl KUMIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus TOIUIUBA. Y JebHas TEIUIOTa CrOpaHus
[Mpunnuner  padotel  TemnoBbix — aBurateneit  KITJ]
6.15 TEIIOBOr0 aBUrareis. TeIioBhle ABUTATEIH W 3allluTa
OKpY’KaroIen cpeibl
3aK0H COXpaHEHHUs U MPEBPAIEHUS SHEPTHH B TEIIOBBIX
6.16
mporeccax
[TpakTnyeckue pabOTHI:
###Par###0nbITel M0 OOHAPY)KEHHUIO JIEUCTBHS CHJI
MOJIEKYJISIPHOTO MPUTSIKESHHUS.
###H#Par#H##0NbITBl 110 BBIPALUMBAHUIO  KPUCTAJUIOB
ITIOBAPEHHOM COJIM WM caxapa.
#H#HPar###OnbpITE o HaAOJIFOICHUTO TEIJIOBOTO
617 pacUIMpeHHst ra30B, )KUJIKOCTEN U TBEPABIX TEll.

###Par###Onpenenenue gaBieHUs] BO3AyXa B OayuioHe
HITIPHIIA.

#H##Par###OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTH
JTaBJIEHUS] BO3JyXa OT €ro oOobéMa W HarpeBaHUs WM
OXJIAKICHMSL.

##H#Par###][poBepka rMnoTe3bl JTUHEMHON 3aBUCUMOCTHU

JUIMHBI  CTOJIOMKA KUJKOCTH B TEPMOMETPUYECKOU



6.18

6.19

TpyOKe OT TeMIepaTyphl.

###Par#Ht#Habnmronenue U3MEHEHUS BHYTpPEHHEMN
SHEPTUM TeJa B pe3yJbTaTe TEIUIoNepeaaud U padoThl
BHEUTHHUX CHIL

###Par#Ht#llccnenoBanue SBICHUS TEMJIOOOMEHa TpU
CMEILIUBAHUH XOJOJIHOW U TOPSTYEN BOJBI.
###Par###Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJTyYEHHOTO BOJIOM TMpH TEIIOOOMEHE C HarpeThiM
METAJUIMYECKUM I[TUIHHAPOM.

#H#Par#H##Onpenenenue  yaenbHOM — TEIUIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue npouecca UCHapeHus.
#HH#Par###0OnpeneneHue  OTHOCUTEIBHOM — BJIaKHOCTHU
BO3/IyXa.

#H##Part##OnpenesieHue yJaeabHOW TEIJIOThI TJIABJICHUS

JIBJA.

dwusnveckre SBICHUS B TPHUPOJC: IMOBEPXHOCTHOE
HATSDKEHHE W KamWULIPHBIC SBICHHS B TPHPOJE,
KpUCTAIIBI B Tipupojie, u3nyuenue ConHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,

WHEes, CHeTa.

TexHudeckue  yCTpOMCTBA:  KalMWJUIAPBL,  IPUMEPHI
WCIIOJIB30BAaHNsl KPHUCTAIJIOB, JKHJIKOCTHBIA TEPMOMETP,
JATYNK TEMIIepaTyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THUTPOMETPHI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

DnekTpu3anus Tei. JBa poaa 3JIeKTPUYECKHUX 3aps 0B

B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kynona
(3aBHCUMOCTh CHJIbI B3aUMOACUCTBHSI 3apSHKEHHBIX TNl OT

BEJIMYMHBI 3aPs/I0B U PACCTOSTHUS MEXKY TETIaMU)

BJICKTpI/I‘-ICCKOC ITOJIC. HaHpﬂ)KéHHOCTB QJICKTPUYICCKOTO

nosist. [IpyHIMN Cyneprno3unuy 3JIEKTPUYECKUX I10JEeH



(Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »snexTpudecknx 3apsaoB. DIJIEMEHTApPHBIN

7.4 anekTpuueckuil 3apsa. Ctpoenue atoma. [IpoBogHuku u
JIUBIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsaa
6 DNeKTpUYecKuid  TOK.  YCJIOBUSA  CYILIECTBOBaHUS
. 3NEKTPUUECKOr0 TOKA. MICTOUHNKHN NOCTOSSHHOTO TOKa
JeiictBus BIIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XUMUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KUIKOCTSIX M razax
- Onektpuyeckas uenb. Cuia Toka. OJIEKTPUUYECKOE
. HaIpsHKEHUE
=9 ComnpoTuBiieHne MPOBOJIHHUKA. VneapHOE
. CONPOTHUBJICHUE BELIECTBA
7.10 3axon OMa 11 yyacTKa Lenu
IlocnenoBarenbHOE M MApajUIeIbBHOE  COEIMHEHUE
7.11
MTPOBOTHUKOB
PaGora ¥ MOIIHOCTh JJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
13 DJeKTpUYeCKue e U MOTPEOUTENH SIEKTPHUECKON
. sHepruu B ObiTy. KopoTkoe 3aMbikaHue
[TocTostHHBIE MarHuTHl. B3anMopaeiicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosie. MarHuTHoe 1ojie 3eMIM U €ro
. 3HAUEHHE IS )KU3HU Ha 3emiie
716 OmneiT Dpcrena. MarHuTHOE MOJ€ IIEKTPUUECKOTO TOKA.
. [IpuMeHeHue 371eKTPOMarHuToB B TEXHUKE
JlelicTBMe MarHMTHOrO TOJII Ha MPOBOJHUK C TOKOM.
17 DNEeKTpOABUTATENb MOCTOSSTHHOTO ToKa. Mcmonb3oBaHue
. JJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHcIopTe
7.18 OnbiTel  @apanesd.  SIBIeHWE  AJIEKTPOMArHUTHOU



nHaykuuu. [pasuio Jlenna

DneKTporeHepaTop. Crioco0b1 MOJTYICHUS
7.19 AJIEKTPUUYECKON JHEPIuHu. DNEeKTpOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

[TpakTrueckue pabOThHI:

OnbITHl 10 HAOTIOJACHHUIO SIEKTPU3AIUHN T HHIYKIUEH

Y TIPU CONPUKOCHOBEHUH.

UccnenoBanue neicTBHS OSIEKTPUYECKOrO IMOJsS  Ha

MIPOBOJTHUKH M TUDJIEKTPUKH.

COopka u mpoBepka pabOTHI 3JIEKTPUUECKOI Ienu

IIOCTOSHHOT'O TOKa.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

W3mepenue u peryiupoBaHue HAMPsKEHUS.

UccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILIETO Yepe3

PE3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOPA M HANPSIKEHUS

Ha Pe3uCTOpE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD

AIEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
7.20 JUTMHBI, TUTOIIA/IA MTOTIEPEYHOr0 CEYEHU U MaTepuraa.

[IpoBepka mpaBuiaa CIOXKEHHUS HANPSHDKEHUW  TIPU
MOCJIEIOBATEIbHOM ~ COEAMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuia [l CHIIBI TOKAa MPU MapauieIbHOM
CoeMHeHHH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, MIOYIIETO dYepe3 PEe3ncCTop.
OnpeneneHre  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIJIEIIAEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT HaINpsHKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MAarHMTHOTO B3aUMOJICHCTBHUS IIOCTOSHHBIX MAarHUTOB.
W3ydyeHre MarHUTHOTO TOJIS TOCTOSIHHBIX MarHUTOB MPU
uX oOBeIMHEHWHW U pasneneHud. MccnemoBanue
JIEUCTBUSI JIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI




7.21

7.22

B3aUMOJCUCTBUA KAaTYIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HallpaBlieHWs TOKa B Karymke. l3ydenue

JIGI\/'ICTBI/ISI MAargiMuTHOrO IoJii Ha IMPOBOJHUK C TOKOM.

KoHncTpynpoBanue U U3y4CHHE paboThI
DJIEKTPOJABUIATEIIS. N3mepenue KILJ
JJIEKTPOJIBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHUIO SIBJICHUA BJ'IGKTpOMaFHI/ITHOI\/II HWHAYKIOWH:
HCCIICIOBAHUC W3MCHEHHMI 3HAYCHUS U HaIpaBJICHUA

HHAYKIIUOHHOI'O TOKA

dusuueckre SBICHUS B TMPUPOJE: IJIEKTPUUECKUE
ABIIEHUST B  atMocdepe, OAIEKTPUYECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE TOJe 3eMiu, apeid MmoICcoB,
POJIb MarHUTHOTO TOJIS JJISI )KU3HHU Ha 3emile, MOJISIPHOE

CHAHUC

TexHuueckue yCTpPOMCTBA: DJIEKTPOCKOI, aMIIEPMETP,
BOJITMETpP, PEOCTAT, CYETUHK DJIICKTPUUYECKON DHEPIHUH,
3JIEKTPOOCBETUTENbHBIE  NMPHOOPBI,  HarpeBaTesIbHbIE
ANEKTPONPUOOPEI (mpumepsr), JJIIEKTPUYECKHUE
MPEAOXPAHUTENN, DJIEKTPOMArHUT, JJIEKTPOJBHUIaTEIb

IMOCTOAHHOI'O TOKa, FCHEPATOP IMOCTOAHHOTO TOKA

9 KUIIACC
Kon
Kon snemenTa IIpoBepsiemble 3JIEMEHTHI COACPIKAHUS
pazznena
MEXAHUWYECKMUE ABJIEHUA
Mexanuueckoe JABWKEHHME. MarepuanbHas TOYKa.
5.1 Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
###Par###HepaBHOMEepHOE MPAMOJIMHENHOE ABH)KEHHUE.
8.4 Cpennsis W MIHOBEHHass CKOpPOCTb  Tejla  IpHU

HCPAaBHOMCPHOM JABUXKXCHHUU



VYckopenue. PaBHOyCKOpeHHOE HPSIMOJIMHENHOE

8.5
JIBIDKEHUE
8.6 CBoOogHoe magenue. OneITe! [ annnes
PaBHOMEpHOE nBMXKEHME N0 OKpyXHOCTH. llepuom u
8.7 yactota oOpauieHus. JIuHelHas U yrjioBas CKOpPOCTH.
LleHTpOCTpEMUTEIBHOE YCKOPEHHE
8.8 ITepssIii 3akoH HeroTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpertuit 3akon HeroToHa
8.11 [IpuHIUI Cynepro3uIK CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuja TPEHMs CKOJIBKEHUS, CUJIa TPEHUS
' HIOKOS, IpyTe BU/Ibl TPEHUS
g 14 Cuna TsKECTH M 3aKOH BCEMHPHOTO TATOTEHUS.
' Yckopenue cBOOOIHOTO TMaICHUS
415 JBuxenne  muaHer  Bokpyr  Comnma.  IlepBas
' KOCMHYECKasi CKopocTb. HeBecoMoCTh U nieperpys3ku
PaBHOBecue maTepranbHON TOUKH. AOCOTIOTHO TBEPAOE
8.16
TEJIO
817 PaBHoBecue TBEPHOro Tena C 3aKPEIIEHHOW OCBIO
' BpanieHusi. MoMmeHT cuiibl. LleHTp TsxecTn
8.18 Wmnynec Tena. I3menenue ummynbca. IMIynbce cuiibl
8.19 3aKOH COXpaHEHUsI UMITyJIbCa
8.20 PeaktuBHOE ABUXKECHUE
8.21 Mexanunueckasi paboTa U MOLTHOCTb
499 Pabora cun Tsbkectw, ympyroctd, TpeHus. CBs3b
' SHEPTUHU U PAOOTHI
823 [loreHunanbHast SHeprus Tena, MOJHATOTO  HaJ
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTreHManbHas SHEPTUsl CHKATON MPY>KUHBI
Kunernueckas sHeprus. Teopema O KHHETHUECKOM
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON S3HEPIUU



8.27

8.28

8.29

[IpakTuueckue paboThI:

OnpezneneHue cpeiHell CKOPOCTU CKOJIbKEHHsI Opycka
WIA JBIDKEHHS IIapuKa IO HAKIOHHOW IUTOCKOCTH.
OmnpezneneHue yCKOpPEeHHUsl Tella IPU PaBHOYCKOPEHHOM
JIBY)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHHU MpHU
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HauaabHON CKOPOCTH.
[TpoBepka rUHOTE3bI: €CIUM MPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayalbHOM CKOPOCTU MYTH OTHOCSTCS
Kak psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
POMEXYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpPMalbHOTO JaBieHus. OmnpenencHue
kod(dduimenTa TpeHUs CKONbXeHHs. OrnpeseneHne
KECTKOCTU MpYXHUHBL. OnpeneneHue padOThl CHIIbI
TPEHUS TIpU PABHOMEPHOM JBIDKEHHMM Tela IO
TOPU30HTANIbHON MoBepXHOCTH. Ompenenenne padoOThI
CWJIBl  YOPYrocTM  Npu  HoabéMe  rpysa ¢
UCTIOJIb30BAaHUEM  HETOJABMKHOTO W TOABIKHOTO

0JI0KOB

dusnyeckue SBICHUS B MPUPOJE: MPUIUBHI U OTJIMBBI,
JOBUXKXCHHUC IIJIAHET COHHC‘IHOfI CHUCTEMBI, peaKTI/IBHOG
JIBUYKCHHE KUBBIX OPTraHH3MOB

TexHuueckue  yCTpOWCTBA:  CIUJOMETP, JATYUKHU

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTLI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

Konebarenbnoe nBukeHne. OCHOBHbBIE XapaKTEPUCTUKU

o1 KOJICOaHMI1: TIEPHO/I, 9acTOTa, aMILUTUTY/a
9.2 Maremarnueckuit u IIPYKAHHBIN MAasITHUKHU.
. [TpeBpaieHre sHEPTUU MpU KOIeOaTEILHOM IBHKEHUU
93 3aryxatomue KoyiebaHus. BbIHYXIeHHblE KoJeOaHMs.
' PesonaHc
Mexannueckue BoJHEL. CBOMCTBA MEXaHUYECKHUX BOJIH.
94 [IpogonbHbIE U TIONIEpEYHBbIE BOJIHBIL. J[TMHA BOJHBI U

CKOpOCTh €€ pacrpocTpaHeHHs. MeXaHHMYECKUE BOJIHBI B



TBEPIOM TeJIE, CECMUYECKUE BOJTHBI

9.5
9.6

9.7

9.8

9.9

3Byk. [')pomkoCTb 1 BbICcOTa 3ByKa. OTpakeHUE 3ByKa
Wudpa3Byk u yiabTpa3Byk

[TpakTueckue pabOThI:

Omnpenenenre 4acTOThl W Tepuoja  KoseOaHWid
MaTEMaTUYECKOI0 MasTHHKA.

Ompenenenne 4acTOTBl W Tepuoja  KosieOaHMid
MPYKUHHOTO MasgTHHUKA

WccnepoBanne 3aBUCUMOCTH  Tepuofa  KosieOaHMid
MOJBEHICHHOTO K HUTH Tpy3a OT JJUHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoia  KoseOaHMi
MPY>KUHHOTO MAasTHMKa OT Macchl rpysa. lIpoBepka
HE3aBUCUMOCTH nepuosa KoJIeOaHMI rpy3a,
MOJIBEIIEHHOTO K HUTH, OT MAacCChl Ipy3a U KECTKOCTU
npyXuHbL. M3MepeHne yckopeHusi CBOOOIHOTO MaJIeHuUs
®dusnueckue SBICHUS B MPHUPOJIC: BOCIPUATHE 3BYKOB

JKUBOTHBIMH, 3EMIJICTPACEHUE, CEUCMHYECKHUE BOJIHBI,

LIYHaMH, 3XO0

TexHuueckue yCTpOHCTBA: 3XOJIOT, HCIOJIb30BaHUE

yIBTPa3ByKa B ObITY M TEXHUKE

10

SJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

BHCKTpOMaFHI/ITHOG II0JIC. SHGKTpOMal"HI/ITHHe BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas npupoja cera. CKOpPOCTh CBeTa.

' BosiHOBBIE CBOMCTBA CBETa

[TpakTuueckue pabOTHI:

10.4 W3ydyeHne CBOMCTB  3JIEKTPOMArHUTHBIX BOJH C
MTOMOIIIbI0 MOOMITBHOTO TenedoHa
Ousnueckue SBICHUS B TPUPOAE: OHOJOTHYECKOE

10.5 JeiicTBre BUJUMOTO, yIbTPapHOIETOBOTO U
PEHTTEHOBCKOTO U3Ty4eHUN

10.6 Texnuueckue YCTPOWMCTBA: HCIIOJIb30BAHUE

QJICKTPOMArdUTHBIX BOJIH JJIA COTOBOM CBSI3U
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CBETOBbBIE ABJIEHUA

11.1
11.2

11.3

114

11.5

11.6

11.7

11.8

11.9

11.10

11.11

JIyueBast monens cBera. MicTouHMKY cBETa
IIpssMonMHENHOE pacIpOCTpaHEHUE CBETA

Ortpaxenue cBera. [Imockoe 3epkaio. 3aKOH OTpaKEHUS

CBCTa

IIpenomnenne cBeTa. 3aKOH IIPEJIIOMIICHUS CBETA.

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA
JIunza. Xop nyuen B JIMH3E

OnTnueckast cuctema ¢oToanmnapara, MHUKPOCKONa U

TCIJICCKOIIa

['ma3 kak onrtudeckas cuctema. bian30opykocTh U

JaJIbHO30PKOCTDb

Paznoxenue 6emoro ceera B cnektp. OnbiTel HhtoTOHA.

Crnoxxenue CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/DI CBCTa

[TpakTrueckue pabOThI:

HccnenoBanne  3aBUCHMOCTH ~ yIJIa  OTPa)KCHUS
CBETOBOTO JIy4a OT yrJja MajeHusl.

N3ydeHne xapakTepHCTHK H300paKeHHs IpenMera B
IUIOCKOM 3€pKalie.

HccnenoBanne  3aBUCHMMOCTH — yIyla  HPEIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHHUs Ha TPAHMLIE «BO3IYX —
CTEKJION.

[Tonyuenne wu300pa)keHUH C MOMOIIBIO CcOOMparoIei
JIMH3HI.

Omnpenenenre (OKYCHOTO PAcCTOSHHUS U ONTHYECKOU
CHJIBI COOMPAIOIIEH JIMH3HI.

OMnBITH IO PA3TIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnpITBI 1O BOCIPHATHIO I[BETA MPEAMETOB IPH HX
HaOJII0IEHUH Yepe3 [IBETOBbIC (DUIIBTPHI

dusnueckue sABICHUs B npupoze: 3atMeHus ConHua u
JlyHbl, 1BETa TeJd, ONTHUYECKHE SBICHHA B aTMocgepe
(uBet HeOa, pedpakius, paayra, MUPax)

TexHuueckue yCTpOMCTBA: OYKH, TIEPUCKOTI,

¢doToamnmapar, ONTHYECKHUE CBETOBOIbI
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KBAHTOBBIE ABJIEHUA

OmnbiTel Pezepdopna u 1uiaHeTapHass MOAETb aTroma.

121 Mogaens atoma bopa
122 Hcnyckanve W MOTJIOLIEHHE CBETa aTOMOM. KBaHTHI.
' JInneiyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTB. Anb(da, 6eTa- 1 TaMMa-u3TydeHHs
1r4 Crpoenne aromHoro sgpa. HykimonHas Moxenb
' aToMHOTO siapa. M30Tonsl
105 PanuoaxktuBHble npeBpamieHus. Ilepuon momypacmana
' ATOMHBIX S7EP
12,6 SnepHble peakuyMy. 3aKOHBI COXPAHEHUsS 3apsiloBOrO U
' MaccOBOI'0 YHCET
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunresa u nenenus sauep. Merounuku sHepruu
' ConHua u 3B€31
129 Slnepnas sHepretuka. JleiicTBHE  paguOaKTUBHBIX
' U3TyYEHUH Ha KUBbIE OPraHU3MbI
[TpakTuyeckue pabOTHI:
HaGmioneHne CIUIOMIHBIX M JIMHEHYAThIX CHEKTPOB
1210 U3ITy4YEHUSI.
HccnenoBanne TPEKOB: M3MEPEHHUE JHEPIrUM YacCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenne paaoakTUBHOTO (oHA
®usnueckue SBICHUSA B IPHUPOJAE: €CTECTBEHHBIN
pasvoaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
12.11 pPaIMOaKTUBHOE U3JIyYEeHUE MPUPOJIHBIX MHUHEPAJIOB,
JICUCTBHE PAJMOAKTUBHBIX M3JIy4YEHUH HA OpPraHU3M
yeJioBeKa
1212 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,I[yaJ'ILHHﬁ JA03UMCETpP, KaM€pa Bunncona



IMPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOoOBaHUS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTeIbLHOM
NPOrpaMMbl OCHOBHOT0 0011ero odopasosanust Ha ocHoBe ®I'OC

[lonnmanue ponau  (GU3MKM B HAy4yHOM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUU MPUPOABI, O POJH DIKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeil poaud (U3MKM B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
(bu3MYeCKUX 3HAHWUN M WX POJIM B IEJOCTHOW €CTeCTBEHHOHAYYHOM
KapTUHE MHUpa, O BKIAJE POCCHUICKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOILECCOB OKPY)KAIOILIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOT Ui

3HaHUS O BHJAaxX MaTepud (BEIIECTBO M TMOJE), O IBIKCHHH Kak
CHoco0€ CyIeCTBOBAaHUSI MaTEpUU, 00 aTOMHO-MOJIEKYIISIPHON Teopun
CTpOCHMsI BellecTBa, O (U3NYECKOM CYIIHOCTU SIBICHUN TMPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, D3JEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3nyath SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclio3HaBaTh MPOSBICHNE M3YYCHHBIX (H3MUECKUX SBICHUN
B OKpYXalOIIeM MHUpE, BBIJCHAS HX CYIIECTBEHHBIE CBOWCTBA

(mpu3HAKH)

Brnanenne ocHOoBaMM MOHSATHUHWHOIO ammapaTta M CHMBOJUYECKOIO
s3bIKa (PU3UKUA W UCTOJB30BaHWE WX JUISl pelleHHs Y4eOHBIX 3ajad;
YMEHHE XapaKTepU30BaTh CBOMCTBA TeJ, (U3MUECKUE SBICHUS U

MPOIIECCHI, UCTIONB3YS (QyHIaMEHTAIBHBIC H SMITUPHUYECKNE 3aKOHBI

YMeHne onuchBaTh HU3YYCHHBIC CBOMCTBA T€I U (I)I/I3I/ILIGCKI/I€ SIBJICHHA,

HCTIONB3YS (PU3UIECKUE BETUIHHBI

Brnagenne ocHOBaMH METOAOB HAYYHOTO IIO3HAHUS C y4ETOM
coOroIeHns TpaBuil O€30MacHOro TpyAa: HabmoaeHHe (PU3NYECKUX
SIBJICHUI

YMCHHUC CaMOCTOSATCIIbBHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY



W3 JaHHOTO Habopa 00OpYyIOBaHMS MO MHCTPYKIIMH, ONMHCHIBATH XOJI
OTIbITA U 3aMUCHIBATh €T0 PE3YJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;
MPOBEICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHHI (PU3MUECKUX BEITMUUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOUpPaTh
AKCIEPUMEHTAJIbHYI0O YCTAHOBKY [0 HWHCTPYKLUH, BBIYUCIATH
3HaYeHHE BEJIWYUHBI U aHATU3UPOBATH MOIYyYEHHBIC PE3YNIbTAThI C
Y4E€TOM 3aJaHHON MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
MPOBEJCHNUE  HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIEIOBaHMUIA;
CaMOCTOSITENILHO ~ COOMpPATh  JKCIEPHUMEHTAIbHYIO YCTaHOBKY W
IPOBOAMTH  MCCIEAOBAaHWE IO  WHCTPYKLUUH,  IPEICTABIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHUJE TaONIUIl U
rpadyKOB, yUUTHIBATh MOTPEIIHOCTH, JIEIaTh BHIBOJBI 110 Pe3yIbTaTaM

HUCCICI0BaHUA

[loHnmanue  XapakTepHBIX  CBOHCTB  (pu3Muyeckux  Mojenei
(MaTepuanbHas TO4Ka, aOCOJNIOTHO TBEPJOE TEJO, MOAETH CTPOCHHS
ra3oB, JKHJIKOCTEH W TBEPIBIX TeEJ, IUIAHETApHAas MOJENIb aToMa,
HYKJIOHHAasi MOJIeJIb aTOMHOIO siipa) U yMEHUE NPUMEHATh UX I

00BsICHEHHSI (PU3MUYECKUX TIPOIIECCOB

YMmenue OOBACHATH (PU3MUYECKUE MPOLECCHl U CBOICTBA TENl, B TOM
qyucieé U B KOHTEKCTE CUTyallUd MPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BbISBJISTh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSCHEHHE C ONOPOM Ha U3yYEHHbIE CBOMCTBAa (U3NUECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITH

YMmenue pemaTh pacuéTHble 3amaun (Ha Oa3ze 2 — 3 ypaBHEHHi),
UCTIONIB3Ysl  3aKOHBI W (OPMYIBI, CBSI3BIBAIONINE  (pU3HMUYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3aIlMChIBATh KPAaTKOE YCIOBHUE 3aayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEe0OXoAuMBbIC Jisi €€ pelleHUs, UCTIOIb30BaTh CIPABOYHBIC JaHHBIC,
MPOBOAMUTH pPAacu€Thl W OLEHUBATh PEATHUCTUYHOCTH MOJYYEHHOIO
3HaYeHUs (U3MYECKON BEIMUYMHBI, YMEHUE OMPEIENITh Pa3MEPHOCTh

¢bu3nUecKoil BEITMUMHBI, OJTYYEHHON NP PeIIeHUH 3a1a41

YMeHue XapakTepu3oBaTb IPUHLUIBI JCHCTBAA TEXHUYECKUX
YCTPOHCTB, B TOM YHUCIIE OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJOTMYECKHUX MPOLECCOB M0 MX OMHMCAHUIO, UCIOJb3Ysl 3HAHUS O

CBOMCTBaxX (I)I/I3I/IHGCKI/IX SIBIICHUN U HGO6XOL[I/IMBIC (I)I/I3I/I"IGCKI/IC




3aKOHOMEPHOCTHU
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YMeHHe UCHONb30BaTh 3HAHUA O (PU3NYECKUX SIBICHUAX B
MMOBCETHEBHON JKM3HM JUIsi  oOecredeHuss OE€30MacHOCTH TpH
oOpamieHud ¢ OBITOBBIMM ~ IpuOOpaMH M TEXHUUYECKUMU
YCTPOMCTBAMH, COXpAaHEHUS 3JI0POBbS M  COONIOJEHUS HOPM
IKOJIOTMYECKOTO TOBEJEHUS B OKPYXKAIOIIEH cpeae; MOHUMaHHE
HEOOXOAMMOCTH TPUMEHEHHUS IOCTIKCHHH (DU3UKK M TEXHOJOTHMA

JJI1 paiuOHAJIBHOTO IMMPUPOAO0IIOJIE30BaHUA

OneiT moucKa, mpeoOpa3oBaHUS M TPEICTaBICHHUS WH(GOPMALUN
(bU3UYECKOTO CONEpPKAaHUSA C HCIOJNb30BAaHHEM HH(POPMAIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHHE OIEHHUBATH JIOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE MMEIONINXCS 3HAHUH W
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  HCHOJb30BaThb P
BBITIOJTHCHUH YYEOHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPy
(bUBUYECKOTO COJEpIKaHMsI, CIIPABOYHBIE MaTepHUalbl, PECYpChl CETH
WutepHer; BnajeHue 0a30BBIMM  HaBBIKAMH  NPEOOPA30OBAHUS
nHpOpMAIllM! W3 OJHON 3HAKOBOM CHCTEMBI B JAPYryi0; yMCHHE
CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(i)OpMaLII/II/I N3 HCCKOJIBKUX NCTOYHHUKOB




HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 MEXAHUWYECKUE ABJIEHU A
1 Mexannueckoe nBuxkeHue. MarepuanbHas Touyka. Cuctema  oTcuéra.
' OTHOCUTENIHPHOCTD ABHXKCHHUS
PaBHOMepHOE 1 HepaBHOMepHOE JBUKeHHE. CpenHsist cKopocTb. PopMyna A
1.2 BBIUYHCIIEHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPAMONMHEWHOE IBIKEHHE. 3aBUCHMOCTh KOOPAWHATHI Tela OT
BPEMEHH B CIIy4ae PaBHOMEPHOTO IMPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+vt
I'padmkn 3aBUCUMOCTH OT BpPEMEHH [UISI TPOSKIHUH CKOPOCTH, TPOCKIHH
nepeMenieHusi, IMyTH, KOOpPAUHATBI TPU PABHOMEPHOM MPSMOJIMHEHHOM
JIBIDKCHUH
3aBUCUMOCTh KOOpPJMHATHI Tejla OT BPEMEHHM B ClIydae PaBHOYCKOPEHHOTO
MPSAMOJIMHEITHOTO JBHKCHUS:
7
Sl =v,, #1+a,* ;
2
@opMynbl I MPOCKLUUU MEPEMELIEHUs, MPOEKLUUU CKOPOCTU U MPOEKLUUU
YCKOPEHUS TPU PaBHOYCKOPEHHOM MPSIMOJIMHEUHOM JBUKEHUU:
2
1.4 5. (D=0, -r+a].-%.
U.\'('f) =Upy T4, 1,
a, (r)=canst,
szz - lez =2a,.s,
I'padmkn 3aBUCHMOCTH OT BpPEMEHH IS TPOEKIUU YCKOPEHHUS, TPOCKIIUU
CKOpPOCTH, TPOCKIHUHM TMEPEMENICHUs, KOOPAUHATHI NPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIB)KEHUU
CBobOogHoe maneHne. DopMyITbl, OMHMCHIBAIOIINE CBOOOJHOE TaJCHUE Tella 0
1.5 BepTUKAIN (JIBUKCHUE Tella BHMU3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BPEMEHH [UIsl TMPOEKUUH YCKOPEHHS,



IPOEKIUH CKOPOCTM M KOOPJAMHATHI TNpU CBOOOJHOM TaJE€HUU Teja IO

BEPTHUKAIH
CKopocTh paBHOMEPHOIO [IBIKEHHUS Tejda MO OKpyxHocTu. Hampasnenue
CKOpPOCTH.

CDOpMy.]'Ia IJIL BBIYUCIICHUA CKOPOCTU UYCPE3 PaAnyC OKPYKXHOCTH U IICPUO

oOpareHus:
2mR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBineHue LEHTPOCTPEMHUTEIHLHOTO

1.6 yckopeHus. @opMyiia 71l BBIYUCICHHUs YCKOPEHUS:
2
_w
a,= _R
dopmyiia, cBsI3bIBAIOLIAs IEPUOJL U YACTOTY OOpaIeHU:
V= 1
T
Macca. ITnotHocts Bemectsa. @opMysia il BBIYUCICHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuunHa. CloskeHHe CUIT
1.9 SIBnenue nnepnuu. Ilepselii 3akoH HeroToHa
Bropoii 3akon HetotoHa:
F=m-a
1.10
CoHanpaBIeHHOCTb BEKTOPA YCKOPEHUS Tella M BEKTOpA CHJIbIL, JEHCTBYIOIEH Ha
TEJ0
B3anmoneiictue Ten. Tpernii 3akoH HeroToHa:
1.11 F p I _F-l—ﬂ
12 TpeHune 1nokost U TpeHue CKoabxkeHuss. Dopmyra A BHIYMCICHUS MOLYJIS CUIIBI

TPCHUSA CKOJILXKCHUS:



1.13

F_=u-N

Hedopmanus Tena. Yopyrue u Heynpyrue aedopManuu. 3aKOH YIpyroi

nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCeMI/IpHOG TATOTEHUE. 3aKOH BCCMUPHOTO TATOTCHUA:

my -M,
F=g L1 _2%
R
Cuna TsixecTu. Y CKOpeHHe CBOOOAHOTO MaCHHS.
dopmyna 715 BBIYUCICHUS CUIIBI TSDKECTH BONIM3H nmoBepxHocTH 3emiu: F = mg.
JBwxenue mianet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecoMocTh 1 neperpysku

1.15

Nmmynse Tena — BekTopHas (pu3uvecKas BeJIMIrHa.
D=mi

Nmnynbe cuctemsl Ten. M3menenne umiynbsca. IMIynbe cuiibl

1.16

1.17

1.18

3aKkoH COXPAaHCHUSA UMITYJIbCA JJIsA 3aMKHyTOfI CUCTCMBI TCJI:
D=nyU; +m, U, =const
PeakTuBHOE NBUXEHUE

Mexanuueckasi pabora. @opmyra /75l BBIYUCICHUS PaOOThI CHIIBIL:

A=Fsooso

Mexannuyeckass MOITHOCTb:

N=24
I

Kunernueckas u NMOTCHIMAJIbHAs SHCPIUs. GDopMyJIa JJIA BBIYHUCIICHUA

KUHETUYECKON IHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHUecKoU s3Heprun. Popmyra A BHIYUCICHUS TOTCHIMAIBHON



OHEPIUHU TCJa, MOAHATOIO

Hang 3eMIIEi:

E,=mgh

Mexanndeckast SHEPTHs:

E=E;+E 2
1.19 3aKOH COXpaHEHUs1 MEXaHN4YeCKOM 3Heprun. @opMyia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPTUU B OTCYTCTBUE CUJI TpeHud: E = const.
[IpeBparienne MEXaHMUECKOW SHEPTUH MPU HATUYUH CUIIBI TPEHHUSL.
[IpocTble MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Ppruar. Moment cunbl: M - Fl.
VYcnoBue paBHOBECHS phluara:
M +M +..=0
1.20
[TonBwxHBIN 1 HenoABWXKHBINA 0110ku. KT/ mpocThIX MeXxaHU3MOB,
n= A‘E[ME:&HE.H
‘%1‘13&%:&:&33
JlaBnenue TBEPIOTO TeEa.
®opMyna 17151 BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tea:
F
P= Gl
191 JlaBnenue ra3za. ATMOchepHOE JTaBlICHUE.
. I'mapocraTuyeckoe naBieHUE BHYTPU KUJIKOCTH.
dopmyiia 7151 BBIYKMCICHUS AaBJICHUSI BHYTPH KUIKOCTH:
P=pgh+Py,
1.22 3akoHn [lackansa. ['mapaBnuyeckuii mpecc
3akoH ApxuMmena. Dopmyna sl ONPEACTCHUS BBITAIKUBAIOIIECH CHUJIBI,
JIEUCTBYIOLLEH Ha TEJI0, MOTPYKEHHOE B JKUJIKOCTb UM I'a3:
1.23

F_jtm_ =pgV

YcnoBue nnapanus Tena. IlmaBanue CYIO0B 1 BO3AYXOILIaBAHUC



1.24

1.25

Mexannueckue KoyieOaHus. AMIUIMTYJda, TEPHOJ W YacToTa KoJeOaHHI.

dopmyia, CBSI3bIBAIONIASl YACTOTY U MEPHOJ] KOJICOaHUIA:

1
V=
T

MareMarnueckuii M MNpYKUHHBIM MasATHUKU. IIpeBpaiienue sHepruu Imnpu

KOJIe0ATEIIFHOM JIBUKECHUH

1.26

1.27

1.28

3aryxaromue konebanus. BeiHyxeHHbIe KoneOanus. Pezonanc

Mexanuueckue BOdHBI. [IponosibHBIE M ITONIEpEYHBbIE BOJHBL. [[MHA BOJIHBI U

CKOPOCTb PACIPOCTPAHEHHSI BOJHBI:

h=v-T

3Byk. I'poMKkocTh U BbicOoTa 3BykKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TpaHUIIE

nByx cpell. MH(ppa3ByK U yabTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

N3MepeHnne cpelHeil IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPYXKUHBL, KOI(PPHUIMEHTa TPEHUS CKOIBKEHUS;, paOOThl CHJIBI TPEHHS], CHUJIBI
VIOPYTOCTH; CpEeIHEH CKOPOCTH IBMKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH,
YCKOpeHHUs Opycka Tpu JBUKCHHH IO HAKIOHHOW TIUIOCKOCTH; YacTOThI M
nepuoAa KoyieOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M HepHojaa
KoneOaHuil MPYKMHHOTO MasTHUKA, MOMEHTA CHJIbI, IEHCTBYIOIIETO Ha phlyar;
paboThl CWJIBl YHOPYrOCTH TPHU TOIBEME TPy3a C TMOMOIIBI HEMOJBMXHOTO
670Ka; pabOThI CHIIBI YIPYTrOCTH NPHU MOABEME Ipy3a C MOMOIIBIO MOJIBHKHOTO
O1oKa.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHUJIBI OT 00BEMa MOTpYXEHHOU
YacTH TeJla M OT TUIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIICH CHJIIBI
OT MAacChl Te€Na; CHUJIbl TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOTO JIABJICHUS U OT
po/ia TMOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HHUKAIOIIEH B MPYXKWHE, OT CTCTICHU
nedopMaIuy MPYKUHBL, YCKOPEHHsSI Opycka OT yIia HaKJIOHA HAIMPaBIISIOMICH;
nepuoa (4acToThl) KoueOaHUIl HUTSHOTO MasTHUKA OT UIMHBI HUTH; MEpHoia
KojeOaHu MPYKUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTU TMPY>KUHBI,
WCCJIEIOBAaHNE HE3aBHCHUMOCTH TEpHOJa KOJeOaHWW HUTSHOTO MasTHHUKA OT
Macchol rpy3a. [IpoBepka ycinoBus paBHOBECHSI pblyara

Dusuueckue AGNeHUA 6 Npupode: TPUMEPHl JBWKCHHS C Pa3IAYHBIMU

CKOPOCTSIMM B )KMBOM U HEXUBOW MPUPOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUWIHNBBI W OTIWUBBI, JABUXCHUC TIJIIAHCT ConHeyHoOM CHUCTCMBI,



PCAKTUBHOC JABUKCHHUC JKUBBIX OPraHU3MOB, pbldyaru B TCJIC YCIIOBCKA, BJIUSAHUC
aTMOC(l)CpHOFO JaBJICHHUS Ha JKHBOM OpraHusMm, IIJIaBaHUC pBI6, BOCIIpHUATHUEC

3BYKOB JKUBOTHBIMHU, 3CMJICTPSACCHUC, ceilicMHUUYecKue BOJIHBI, HYHaMH, 3X0
Texnuueckue ycmpodcmea.‘ CIIMAOMETP, AATYHWKU IIOJOKCHHUSA, PACCTOAHUA U

YCKOpC€HUA, AUHAMOMCETpP, IMNOAIIWIIHUKHU, PAKETbI, pblyar, MOJBIKHBIA U

HGHOI[BH)KHI:Iﬁ 6JIOKI/I, HaKJIOHHasd IUIOCKOCTb, MPOCTBIC MCXAHU3MBbI B 61>ITy,

11 cOOOMIA0NMECs COCYAbI, YCTPOMCTBO BOJOIPOBOJA, TMAPABIMYECKHH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YJIBTPA3BYKA B OBITY M TEXHUKE

2 TEIIVIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHUS  MOJEKYJIIPHO-KMHETUYECKOM TEOpUU  CTPOCHMS

2.1 BemiecTBa. Mojienu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEILECTBA.
Kpucrannnueckue u amopgHsie Tena

55 JlBukeHue dactul BemiectBa. CBA3b CKOPOCTH JABMXKEHHS 4YaCTUI[ C

' Temneparypoil. bBpoyHoBckoe nBmxenue, muddys3us

23 CMaunBaHUE U KalWJUISIPHBIE SIBIICHUS

24 TennoBoe pacIMpEHHE U CKATUE

2.5 TemnoBoe paBHOBECHE

Y Buytpennsas sHeprus. PabGota u Temonepenada Kak CIoOcOObl HW3MEHEHHUs

. BHYTPEHHEHN YHEPrun

2.7 Bunsl Teruionepenadn: TeIIONPOBOJHOCTb, KOHBEKIINS, U3Iy4YEHUE
Harpesanue wu oxnaxnenue t1en. KommuectBo  TemioTsl. Y nenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWsS DHEPrMM B TEIUIOBBIX IPOLECCAX. YPAaBHEHHE TEIUIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u xoHueHcanusa. V3mMeHeHHe BHYTPEHHEM SHEpPruuM B IPOLECCE

510 WCTIapeHUs1 W KOHJAeHcauuu. KumneHue IKUAKOCTU. YAenbHas TemioTa

napoobpazoBanusi: L = Q/m

2.11

BiaxxHocTh BO31yXa



2.12

2.13

2.14

2.15

2.16

[InaBnenne wu Kpucraiumsanus. II3MeHeHHMe BHYTPEHHEW DOHEpPruM IIpH

IJIABJICHUHU U KpHUCTAJLJIU3allluH. YIICJ'IBHaH TCIIOTA IIJIaBJICHUA:

,_0

m

BuyTpeHnHss oHeprus cropaHus TOILUIMBA. Y I€IbHas TEIJI0Ta CTOPAHUS TOILIUBA:

q=0/m

[Tpuntumner padoTs! TeroBbix ABuraTenei. KI1JI rermmoBoro aurarens

IIpaxmuueckue pabomul

N3mepenne ynenbHOW TEIIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIUYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (UKCUPOBAHHOMN
MAacChl, B KOTOPYK) ONYIIEH HArpeTbld UWIMHAP; KOJIUYECTBA TEIUIOTHI,
OTJIaHHOTO HAarpeThiM LHUJIUHAPOM, IMOCIE ONYCKaHHS €ro B BOJY KOMHATHOMU
TeMIEpPaTypbl; OTHOCHUTEJIBHOM BJIAXXHOCTU BO3AYyXa; YIEIbHOW TEIUIOTHI
MJaBJleHUs: Jbpfa. MccienoBaHue W3MEHEHHS TEMIepaTypbl BOJbI  IPHU
pa3IMYHBIX YCIOBUAX; SIBICHUS TEMJIOOOMEHa MpPU CMEIIUBAHUU XOJOTHOU M
ropsiuei BoJbl; Mpolecca HCHapeHust

Qusuueckue s61eHUs 6 npupooe: TOBEPXHOCTHOE HATSDKEHUE U KallWUIIpHBIC
SIBJICHUSI B MPUPOJE, KPUCTAUIBI B mpupojne, uznydenue ComnHia, 3aMep3aHue

BOJI0OEMOB, MOPCKHE OpHU3bl; 00pa30BaHKE POCHI, TyMaHa, HHEs, CHEeTa

2.17

3.1
3.2
33

34

3.5

3.6

Texnuueckue ycmpoticmea: KalWIspbl, IPUMEPbl UCIIOJIb30BaHUS KPUCTAIIIOB,
KUIKOCTHBIM TEPMOMETp, JATUMK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOUHA, JBUTrATEIb BHYTPEHHETO

CropaHust
OJIEKTPOMAT'HUTHBIE ABJIEHUA
OnexTpusanus Tei. /[Ba Buga 3JeKTpUUECKUX 3apsiiOB
B3anmoneiictBre 3apsskeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

OnekTpudyeckoe Tmone. Hanpspk€HHOCTh  anekTpuyeckoro mnojs. [IpuHuun

CYNECPIO3UIHNHU SJICKTPUICCKUX moJIei (Ha Ka4C€CTBCHHOM ypOBHC)

Hocutenu QJICKTPUYCCKUX 3apsia0B. I[eﬁCTBHe QJICKTPHUYICCKOI'0 II0JId Ha

aneKTpudeckue 3apsiibl. [[pOBOJHUKY U TUANEKTPUKH

[TocTosAHHBIN IEKTpUYECKH TOK. J[elCTBUS 3ieKkTprudeckoro Toka. Cuia Toka.



Hanpsoxenne.
I=q/t,U=A/q

DJIEKTPUYECKOE CONPOTURIICHHE. Y JICTTbHOE AIEKTPUIECKOE CONPOTUBIICHHE:

3.7 R = pl/S
18 3axon OMa 11 yyacTka anekrpudeckoit uenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE POBOJHUKOB:
I, =I,; U=U,+U,; R=R +R,
1 1 1 2
3.9 [TapamiensHOE COeIMHEHNE TPOBOIHUKOB PABHOI'O CONPOTHUBIICHUS:
U=U;I=I+1;R=2.
2 2 ’
CMeniaHHbIE COEJUHEHMSI IPOBOJHUKOB
PaboTa 1 MomHOCTb 3nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon J[>xoyns — Jlenia:
3.11 O=I"R-t
310 OneiT Opcrega. MarnuTHoe moJjie MPSAMOro NPOBOJHUMKA C TOKOM. JInHUHM
MarHUTHOM UHIYKIIUU
113 MaruutHOE€ mMOJIe TMOCTOSHHOIO MarHurta. B3aumoaencTBue MOCTOSIHHBIX
MarHuToB
3.14 JelicTBe MArHUTHOTO TOJISI HA POBOJAHUK C TOKOM
3.15 OnbiTel @apazes. SABiaeHue dIEKTpOMarHuTHON nHAYyKIuu. [IpaBuno Jlenna
IIpaxmuueckue pabomul
W3mepenne  2IEKTPUYECKOIO  CONPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; pabOThI JIEKTPUUECKOT0 TOKaA.
3.16 HccnenoBanue 3aBUCUMOCTM CHJIBl TOKA, BO3HUKAIOIIETO B IPOBOJAHMKE

(pe3ucTopsl, TaMII04Ka), OT HANPSHKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCHUMOCTH
COMPOTHUBJIEHUSI OT JJIMHBI IPOBOJHUKA, IJIOIIAIN €ro MONEPEYHOr0 CEUYEHHUs U

YACJIBHOTO COIIPOTUBJICHUA.



HpOBepKa npaBujia Ui SJICKTPUUYCCKOTO HAIIPAKCHHA IMPU MMOCICAOBATCIBHOM
COCAUMHCHHUHU IIPOBOJHUKOB; IIpaBuJia JId CHIJBI JSJICKTPUYCCKOI'O0 TOKa IIpH

[1apaJuIeIbBHOM COEAMHEHNHU IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Dusuueckue s61eHUs 6 Npupode: DBIEKTPUUYECKUE SBIECHUS B aTtMocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPTraHU3MOB, MATHUTHOE ToJie 3eMITH, Apeiid MOoI0CcoB,
POJIb MATHUTHOTO TIOJIS JIJIS )KM3HU Ha 3emuie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoiicmea: SIEKTPOCKOI, aMIEpPMETp, BOJBTMETP, PEOCTaT,
CYETUMK  DJICKTPHUYECKOM  DHEPrUH,  DJIEKTPOOCBETUTEIbHBIE  TPHOOPHI,
3.18 HarpeBaTelIbHbIE AJIEKTPONIPUOOPHI (mpumepsl), JJIEKTPUYECKHUE
MPEAOXPAHUTENIN, JJICKTPOMATHUT, JJICKTPOJBHUraTeIb IIOCTOSHHOTO TOKa,
TE€HEPATOP MOCTOSIHHOTO TOKa
3.19 DOnexkTpomMarHuTHbie BOJHBIL. [lIkana 351eKTpoMarHuTHRIX BOJTH
3.20 JIyueBas monens cBeta. [IpsMonnHeitHOe pacipocTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cBerta. [liockoe 3epkaio
3.22 IIpenomiieHue cBeTa. 3aKOH MIPEIOMIIEHHUS CBETA
3.23 Jucnepcus cBera
304 Jlunza. Xoxa nydeit B nmuH3e. POKYCHOE pPaccTOSIHUE JUH3bL. OnTUYecKas cuiia
' muH3EL D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckre IpuOopsI
Ilpakmuueckue pabomol
N3mepenne onTtuueckoil Cuiibl coOuparomeld JuH3BI; (POKYCHOTO pacCTOSHUS
cobupatomeid JuH3bI (MO0 CBOICTBY paBeHCTBA pa3MEpoB IpeaMeTa |
M300paKeHMs, KOTJa MPEAMET PacCIoIOKEH B JBOWHOM (DOKyCe), TOKa3aTels
3.26 MPEJIOMIIEHUS CTEKJIA.
UccnenoBanue cBoiCTBA M300pakeHMS, TIOTYYSHHOTO C MOMOIIBIO COOMpArOIIIE
TUH3bI, W3MEHEHHUS (OKYCHOTO pACCTOSHHUS JBYX CIIO)KCHHBIX JIWH3,
3aBUCHUMOCTH yTJIa MPEJIOMIICHHSI CBETOBOTO JIyda OT YIJIa MaJIeHUs Ha TPaHUIIC
«BO3/yX — CTEKJIO»
327 Qu3zuueckue seneHuss 6 npupode: 3atmeHuss ConHrma u JlyHbI, 1BeTa Tell,
' ONITUYCCKUE SBJICHUS B aTMocdepe (IBeT HeOa, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoiicmeéa: OYKH, TIEPUCKOI, (HOToammapar, ONTHYESCKHE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHHM A
4.1 PannoaktuBHOCTh. Anbda-, Oera-, ramma-u3nydeHnus. Peaknuu anbda-u Oera-




pacriazna

4.2 OmnbiTel Pesepdopaa mo paccesnuto anbga-yactull. [InanerapHas Mojens aroma

4.3 CoctaB aromHoro saapa. M3oromnsl

4.4 [lepuon nmomypacnajga aTOMHBIX siIEp

4.5 Snepuble peakuuu. 3aKOHBI COXPAHEHHUSI 3PS A0BOTO M MACCOBOTO UKCET
Dusuueckue sA61eHUs 8 Npupode: E€CTECTBEHHbIM pPaJUOAaKTUBHBIA (oOH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOaKTUBHOE W3JIyY€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIECTBUE PAJMOAKTUBHBIX U3JIyY€HUN HAa OPTaHU3M YEJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHAUBUAYAJIBHBIN TO3UMETp, Kamepa

Bunbcona, simepHas sHepreTuka
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9.

YYEBHO-METO/JIUYECKOE OBECINEYEHUE OBPA30BATEJIBLHOIO
MPOLIECCA
OBS3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

1. ®usuka : 9-ii knacc : 6a30BbIi ypoBeHsb : yueOHuk / I.M. Ilepoiikun, E.M. ['yTHuUK,
A.U. UBanosa. — 5-e uzn, crep.- Mocksa : [Ipocsemenue, 2025. — 350, [2] c. : u.

2. A.I1. PeimkeBuu. COopHEK 3a1a4 1o ¢usuke. Mocksa, JIpoda, 2005 - 2022 .

3. Coopuuk 3ama4 no ¢pusuke st 9 — 11 kimaccos. Cocrasutens [.H. Crenanosa. M.:
«ITpocsemenne», 1996 r.

4. 3ananus odpaszoBarenbHoro nopraia Peury OI'D

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

1. ®usuka : 9-i1 knacc : 6a30BbIi ypoBeHs : yueOHuk / U.M. Ilepoimikun, E.M. I'yTHUK,
A.N. UBanosa. — 5-e u3n, crep.- Mocksa : [Ipocsemenue, 2025. — 350, [2] c. : un.

2. A.I1. PermkeBuu. COopHUK 3a1a4 1o ¢usuke. Mocksa, JIpoda, 2005 - 2022 1.

3. Coopuuk 3ama4 no ¢usuke st 9 — 11 kinaccos. CocraButens [.H. Crenanosa. M.:
«ITpocBemenne», 1996 r.

4. 3ananus obdpasoBarenbHoro nopraia Pemry OI'D

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

. Kusas ¢puszuka: oOyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

. Ypoxku ¢usuku ¢ ucnosnb3zoBanueM Muateprera. http://www.phizinter.chat.ru/

. ®uszpuka.ru. http://www.fizika.ru/

. dusmKa: KOJUIEKIMs ONBITOB. http://experiment.edu.ru/

. @u3nKa: 3JIeKTPOHHAs KOJUIEKIUs onbITOB. http://www.school.edu.ru/projects/physicexp
. Karanor ccputok Ha pecypcenl o pusuke http://www.ivanovo.ac.ru/phys

. becrutatHbie oOyuaromue nporpammsl 1o ¢pusuke http://www.history.ru/freeph.htm

. JJaboparopHble paboThl o pusuke. BupTyanbHble 1adopaTopHbie paboThI.

http://phdep.ifmo.ru
AnnMarms GU3NIEeCKUX MpoIreccoB oObsicHeHUsAMU. http://physics.nad.ru

10. @dusnueckas s3HUMKI0oNEenUs http://www.elmagn.chalmers.se/%7eigor
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