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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30oBaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl paboyeit mporpaMmbl BOCIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCA W OpraHu3alui0 H3yYEHUS
(¢u3MKU Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mo ¢usuke yyuThIBarOTCS
BO3MOXXHOCTH y4yeOHOro mnpeaMmera B peanuzauuu TpeboBanuiik I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4deHHs, a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaEeT paclpeiesieHue yueOHOro Marepuania
no rogaMm o0yuyeHus (Mo Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCsl.

[Iporpamma 1o ¢usuke pa3zpaboTaHa C IENbI0 OKa3aHUS METOJUYECKOM
MOMOIITY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, TOCKOJBbKY (PU3MdYecKne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBICHUN, W3ydyaeMbIX XUMHEH, Ouosorued, acrpoHomued u ¢GU3HICCKOU
reorpagued, BHOCUT BKJIAJ B €CTECTBCHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHsI TOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHON TPaMOTHOCTH H
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuyenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEIYIOIIMMU KOMIIETEHTHOCTAMM, XapAaKTEPU3YIOUIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e HAy4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEJOBAHUS;

e HHTEPNPETHPOBATH  JIaHHBIE W UCIOJb30BATh  HAYyYHBIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemun wu3yueHus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUS
onpenenensl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®DPusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Konnerun Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTokoi ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun nzyyenus pusuku:

MpUOOPETCHNE WHTEpPeca W CTPEMIICHHS OOYyYaromIuxcss K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIC TTO3HAHUSA ¥ (DOPMUPOBAHKE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (HyHIaAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUN O PONHM (PU3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKU U TEXHOJIOTHI;

pa3BUTHE  TPEACTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPABJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeneH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI oOecIieynBaeTcs PEIICHUEM CICAYIOIINUX 3aaav:

NpHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSACHATH (DU3MUECKUE SBICHHS C
UCTIOJIH30BAaHUEM ITOJTYYCHHBIX 3HAHUI;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HAOIIONATh MPUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopaTtopHbie pabOTBl W  DIKCIEPUMEHTATbHBIE HCCIICJIOBAHUS  C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOTHl ¢ mHpoOpMaIuel HU3NIEeCKOro COACp’KaHus,
BKJIOYast UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHUE HH(POPMAIINH;

3HAKOMCTBO €O cepamu npodecCHoHaTBHON eSITSIPHOCTH, CBA3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha ypPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 acoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 yaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heleno).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIacT BHIOOP MPOBEACHUS



1a00paTOpHBIX PabOT U OMBITOB € YYETOM HMHAUBUIYATBHBIX OCOOCHHOCTEM
o0y4Jaromuxcs, COUCKa PKCIEPUMEHTANBHBIX 3aJaHUi, MpejiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O dK3aMeHa 10 (pU3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenHus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Oduznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cHCTeMa €IUHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM H3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHHE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabroaeMoro sBieHus. Onucanue GU3NYECKUX SIBJICHUHN C TOMOUIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MArHUTHBIE, CBETOBbBIC

SIBJICHUSL.
2. Dusnyeckue MpuUOOPHI U MPOLEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmnpeneneHue 1eHbI JEICHUS Kbl U3MEPUTEIBHOTO MPUOOopa.
2. HN3mepeHwne paccTOSTHUM.
3. M3mepenue o0bEMa )KUAKOCTUA U TBEPAOTO TeENA.
4. OmpeneneHue pazMepoB MaJIbIX TEIL.
5. M3mepeHue Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYMKa TEMIIEPATyPHI.

6. IIpoBeneHue uccienoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
HIaprKa, MyIEHHOTO TOPU30HTAIBLHO, TeM OoJblle, 4eM OoJbllle BhICOTA
IycKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BelllecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHL,
JOKa3bIBAIOINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenue dactul BemecTBa. CBS3b CKOPOCTH JIBM)KEHMSI YacTULl C
TeMIiepatypoil. bpoyHoBckoe nBwkenme, auddys3us. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ta30B, KUIKOCTEM M TBEPIBIX
(kpuctaminyeckux) Tena. B3auMOCBSI3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpavuu.

1. HaGnroneHnue OpOyHOBCKOTO JIBHXKEHUSI.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBAeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIU
OTTAJIKMBAHUEM YACTHI BEIIECTBA.

Jlabopamophule padbomot u onvimot.

1. OueHka jJuaMeTrpa aTroMa METOAOM psAI0B (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnpITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBHKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHIKCHUS.

SBnenne uwHEpUUU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl KakK MNpUYMHA
U3MEHEHUSI CKOPOCTHM JBMOXKEHHSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIUMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.

Cuna Kak XapakTepuCTHKa B3auMojiecTBuUs Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS WU CUJIA
TskecTd. Cuia TSKeCTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CnoxxeHue
CHWJI, HaNpaBJICHHBIX MO OJHOW MpsAMoil. PaBHoaelcTBytomas cui. Cuiia TpeHwusl.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MPUPOJEC U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JTBUKEHUS Tena.

HN3mepenne cKkopoCTH MPSIMOJIMHEMHOTO JBUKCHUS.

HaGmronenue siBieHUs: HHEPIIUH.

Ha6monenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHUH TEll.

CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEIL.

CrnoxeHue cuil, HallpaBJIE€HHbBIX 10 OJJHOM MPSMOM.

JIaﬁopamoprte padomot u onvimol.

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHUS (IIapHKa B KUJIKOCTH,
MOJIEITH DJIEKTPUUYECKOTO aBTOMOOWIISA U TaK Jajee).

2. OmnpexneneHue CpelHEl CKOPOCTU CKOJbXEHHsSI OpycKa WM IIapuKa IO
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPIOTO Tea.

4. OnpIThL, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHne TBEPABIX TeJl, dKHUIKOCTEH U ra3oB.

o



Hanenune. CriocoObl yMEHBILIEHHS U yBEJIMUYEHUA AaBieHus. JaBieHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJIEHUS JKUIKOCTU OT TiyOuHbl. ['mapocratmueckuid
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO JIaBJIE€HUs OT BBICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTrO TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.
CooOmatoruecs cocybl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO TaBICHUS.

Sk w =

3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT 00BbEMa MOTPYKEHHOM YacTu
T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CHIIBI BECY BBITECHEHHOM KUIAKOCTH.
VYcnoBue miaBaHus TeN: MJIABAHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOILIEHUS IJIOTHOCTEM TeNa U JKUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJie OT 00bEMa MOTPyKEHHOH B
AKUJKOCTh YaCTHU Tea.

2. OmnpeneneHue  BBITAIKUBAIONICH  CHUJIbI, JEUCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CUIIBL, IEUCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OmpITBL, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOLIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKUAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCcTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune mpaBuUiia paBHOBECHUs pblyara K OJIOKY.

~



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W IOTEHIHMAIBHAS  DHEPTHS.
IIpeBpamienne 0OTHOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAaHECHHMS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepbl IpOCTBIX MEXaHU3MOB.

Jlabopamophuie padomot u onvimot.

1. Onpenenenue paOOThl CUJIBI TPEHHS] MPU PAaBHOMEPHOM JIBJKEHUM Teja

110 TOPU30HTAJIbHON ITOBEPXHOCTH.
2. HccnenoBanue yciioBUM paBHOBECHS pblUara.
3. N3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TermuioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, XKUIKOCTEH U
TBEPIBIX TE€JI HA OCHOBE TMOJIOKEHUN MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIpHBIE siBJICHUA. TemIoBoe pacuIupeHue U CKaThe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBHIO TEIUIOBOTO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl H3MEHEHHs BHYTPEHHEH SHEpIruu:
TeIIonepeayda u COBEpIICHUE paboTHI. Bus TeIIoNepeadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomngectBo Temnorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIioBoro Oamanca. IlmaBnenue wu
OTBEpPACBAaHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(hEepHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHAs TEIUIOTa CrOpaHusl.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBbele IBUTATENIM U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpavuu.

1. HabGnroneHnue OpOyHOBCKOTO JIBHXKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmtonenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Teronepenaym.

OxnaxxaeHue npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMYHBIX BEUIECTB.
Habaronenne kuneHus.

HaGroieHre nocTossHCTBA TEMITEpATyphl MPU TIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMNBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XKUIKOCTEH U
TBEPABIX TEI.

OrnpeneneHue qaBieHUs BO3yXa B OaJTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJIEHUS BO3AyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka rUNOTE3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEPruyd Tejda B pe3ysbTaTe
TEIIoTepe1aun U pabOThl BHEITHUX CHIIL.

HccnenoBanue siBACHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOM  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITUITHHIPOM.

Onpenenenue yaeabHOU TEIIOEMKOCTH BEIIECTRA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEIILHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeictBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMUYMHBI 3apsI0B U PACCTOSTHUS MEXY TeIaMu).

Onekrpruueckoe mnoisie. Hanpsox€HHOCTh 3nexktpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUU IEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
NcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTtuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora u MoOmHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue 1enu U MOTpeOUTeNn IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuTh.  B3auMoneHCTBHME  TMOCTOSHHBIX  MArHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Toj€  JJIEKTpUuUecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJNIEKTPOABUTATENIb MOCTOSTHHOTO TOKa. MCmonb3oBaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3nekTpoMarnuTHOW uHaykiuu. [Ipasumno Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHUH.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTHU.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa poja 3JIEKTPUUECKUX 3apAJI0OB U B3aUMOJICUCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl MHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHnky NOCTOSSHHOTO TOKA.
JIecTBUS 3IIEKTPUUYECKOTO TOKA.

. DNEKTPUYECKHUI TOK B KUJKOCTH.

. I'a30Bb11 pa3psn.

. I3mepenune cuibl TOKa aMIepMeETPOM.
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. I3mMepenue 3JIeKTpUYeCKOro HanpsiKeHUsI BOJIbTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzauMoieicTBrE MOCTOSHHBEIX MAarHUTOB.
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MOI[GJ'H/IpOBaHI/Ie HCBO3MOJXHOCTH pPa3acaCHUs IIOJIOCOB MarHuTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO IOJIS HA IIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKA.

HccnenoBanue sABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimeot.

1.

AN

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJS HAa TMPOBOJHUKA U
TADTICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKa.
N3Mmepenue u peryimpoBaHue CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MUAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEeHUs U MaTepHaa.

[IpoBepka mpaBWIa CIHOXKEHHS HANPSDKEHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MpPU MAPAIUIETBHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.
OnpeneneHue MOIIHOCTH 3JIEKTPUYECKOrO TOKA, BBIIEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB  IpPU  UX
00BETMHEHUY U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBL, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl  B3aWMOJCUCTBUSA
KAaTyIIKM C TOKOM M MarHura OT CWJIbl TOKAa W HANpaBICHUS TOKa B
KaTYIIKE.

18. I3yueHune NelcTBUSA MATHUTHOTO TOJI HA IPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue u u3ydeHue paboThl JEKTPOABUTATENSL.

20. U3mepenne KIIJ[ anekTpoaBUratenbHON YCTaHOBKHU.

21. OnBITBL O UCCIAEAOBAHUIO SABJICHUS JJIEKTPOMATHUTHOW WHIYKIMU:
UCCIENOBAaHNE W3MEHEHUW 3HAYCHHUS W HAIPaBJICHUS WHIYKIHOHHOTO

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBLHOCTh MEXAaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBr>keHrue. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeaHsisi 1 MTHOBEHHas
CKOpOCTb TeJia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TMpsMoOJiUHEHHOe aBmkeHHe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m wactora oOpaleHwus.
JIuneliHas v yrioBasi CKOPOCTU. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH Hbtotona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroTroHa.
[TpuHUHKI CYNIEpIIO3UIUHU CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOTO
nageHus. JBmxkenue mianetr Bokpyr Comnua. IlepBasi kocmudeckass CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepuanibHOM TOYkH. AOCoNOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMEHT cuiibl. LIeHTp TsKeCcTH.

Nmnynec Tena. M3menenue ummynsca. UMmnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCca. PEakTHBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TeNa, TOTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIH. [IoTeHIIManbpHas SHEeprus CxaTou npyxuHbl. Knnetnueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPruu. 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPIUHU.

Jemoncmpauuu.

1. HabGnroneHrne MEXaHMYECKOTO JBUXKEHHS Tela OTHOCUTEIbHO Pa3HbIX Tell

OTCY€Ta.
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8.
9.

10.

11

CpaBHeHME TyTE€d W TPACKTOPUN ABWKEHUS OJHOTO W TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO JIBUKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SBICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHXKECHHUU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmtonenne paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TE.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[Iepenaua ummysibca npu B3aMMOJIEUCTBUU TEI.

. [IpeoOpazoBanus sHEPTUM NMPU B3aUMOICUCTBUH TEII.
12.
13.
14.
15.
16.

CoxpaHeHue UMITyJbca MpU HEYIPYTroM B3aUMOJICHCTBUU.

CoxpaHeHue UMITYJIbca MPU a0COIOTHO YIIPYTOM B3aUMOJICHCTBHUH.
HaGmronenre peakTHBHOTO IBH>KEHHUS.

CoxpaHeHre MeXaHUYEeCKOM YHEPruu IPpU CBOOOHOM MaJICHUH.
CoxpaHeHrne MEXaHMYECKON SHEPTUU NIPU ABMKEHUH TeJla MOl IEUCTBUEM
PYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHIIEro PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJIbKEHUSA OpycKa WM JIBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUHU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU NPH PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIM TIPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HA4YaJIbHOW CKOPOCTHU MYTH OTHOCSTCS KaK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTA CHJIBI TPEHHS CKOJBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Omnpenenenne kodhPUIMEeHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHUH Teja
IO TOPU30HTAIIEHON TTOBEPXHOCTH.



10. Onpenenenue pabOTBl CHIIBI  YOPYIOCTH MNpU MOABEME TIpy3a C
MCII0JIb30BAaHUEM HEMOJBM>KHOIO U MOJABHKHOTO OJIOKOB.

11. I3yueHne 3aKOHa COXpPAHEHUS SHEPTUH.

Pasznen 9. Mexanuyeckue Koy1e0aHUs U BOJHBI.

KonebarenpHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJECOAHUN: IEPHO/I,
4acToTa, aMIUIATya. MaremMaTnueckuii U NpyKUHHBIM MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM IBUKEHUU.

3aryxaromue — koneOaHus.  BolHyxneHHole — koieOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBONCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NomnepeYHble  BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ pacIpOCTPaHECHMS.
MexaHn4uecKue BOJHBI B TBEPAOM TeJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenue koneOaHWU TeN TOJ ACHCTBHEM CHIIBI TSDKECTH U CHIIBI
yIIPYTOCTH.
2. HaGmrogenue xoneGaHuii rpy3a Ha HUTH U Ha TIPY)KUHE.
3. HaOmronenue BBIHYXIEHHBIX KOJICOAHHUI U PE30HAHCA.
4. PacnipocTpaneHne npoAoabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaOmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTHYECKHH pEe30HAHC.

Jlabopamopnuie pabomot u onvimot.

1. OnpeneneHue YacToThl W TEpHoja KoJieOaHUH MaTEeMaTHYECKOTO
MasiTHUKA.

2. OmpeneneHue 4acTOTHl U IEpHOJa KOIeOaHW MPYKMHHOTO MAasITHHUKA.
HccnenoBanue 3aBUCMMOCTH Meproa KoJeOaHUM TOJIBEIIEHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTH TEPHOJIa KOJI€OaHUN MPY>KHHHOTO MasTHUKA
OT Macchl Tpy3a.

5. TIpoBepka HE3aBHCHUMOCTH TepHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.

6. OmbBITBI, JEMOHCTPHUPYIOIIWE 3aBUCHUMOCTh TMepuoja  KojeOaHwii
NPYKUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. W3mepeHue yckopeHusi CBOOOJHOTO MaJICHUS.

Paznen 10. Di1eKTPOMAarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJTHBI.

DONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHble  BodHBL.  CBoiicTBa

ANEKTPOMArHUTHhIX BOJH. Illkama »leKTpoOMarHUTHBIX BOJIH. Fcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH Il COTOBOM CBSA3HU.



DnekTpoMaruuTHas npupoaa cera. CkopocTe cBeta. BoiHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBONCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padomot u onvimot.

1. WN3ydeHne CBOMCTB 3JICKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBbBI€ SABJICHHS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHeriHOE

pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. l[lomHoe BHyTpeHHEe
OTpakeHue cBera. Vcnmonap30BaHME TOTHOTO BHYTPEHHETO OTpaKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B gauHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnektp. OmbiTel HpetoToHa. CrokeHue
CIEKTPAJIbHBIX IBETOB. J(Hcniepcus cBera.

Jemoncmpayuu.

[IpsiMonMHEHOE pacHpPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.
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[Tpunaun peiictBus doToarnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Mogensb riasa.

11. PaznoxeHue 0enoro cBeTa B CIIEKTP.

12. [TonnyueHnue Genoro cBeTa npu CI0KEHUU CBETA Pa3HbIX 1IBETOB.

Jlabopamopnuie padbomot u onvimol.

1. HccinenoBanne 3aBUCMMOCTH yIJla OTPaK€HHsI CBETOBOIO Jiy4ya OT yrJja
naJICHHUs.

2. M3yyenue xapakTepuUCTUK M300paXEHUS MPEIMETA B IIOCKOM 3€pKaJie.

HccnenoBanne 3aBUCUMOCTH yTJIA MPEJIOMIIEHUS CBETOBOIO JIyda OT yrJiia

MaJIeHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. Tlonmyuyenue n300paKeHUI C TOMOIIBIO COOUpPAIONIEH JTUH3HI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomen
JVH3BL.

OMNBITHI MO Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnbITEl IO BOCTIPUATHIO I[BETa MPEAMETOB MPHU WX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdopna u minanerapHas Mojenb atoma. Mogens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sanapa. HykmonHas wmopens atomHoro szapa. WM3orombl.  PanuoakTuBHBIC
npeBpanieHus. [lepros momypacmnajaa aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCEII.
DOHeprusi CBsi3M aTOMHBIX sfep. CBsi3b Macchl W 3Hepruu. Peakumu cuHTe3a |
nenenus sanep. Ucroununku sueprumn CosiHiia u 3BE37.

Anepnas sHepretuxa. J[eWCTBUS pPaAUOAKTUBHBIX HU3JYYCHUN HaA JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

CrexTpsl U31y4YEeHHS U MOTIIOMICHUSI.

CnexTpsl pa3IMYHbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenue TpekoB B kamepe Buiscona.

PaGota cuérurika HOHU3UPYIOMIMUX U3TYUESHH.

Perucrpanus nznydeHus: IpupOIHbIX MUHEPAJTIOB U TPOTYKTOB.

A

Jlabopamopnuie pabomot u onvimot.

1. HaOmronenue CrlonIHbIX U JIMHEHYAThIX CIIEKTPOB U3ITYUCHHS.

2. HccnepoBanue TPEKOB: M3MEPEHHE IHEPTUU YACTHUIBI O TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenHue paanoakTUBHOTO (PoHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIAIONUN MOAYTH TIPEAHA3HAYCH I CUCTEMAaTU3AIIH
U 0000mIeHWS  TPEIMETHOTO  COACpPXKAaHWUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETO Kypca (PU3HMKH, a TAKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (Qu3WKe I 00ydJarouuxcs,
BBIOPABIIINX 3TOT yU4E€OHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJISI PEANHU3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITETbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIICIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHBbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.

[IpyHIMNIHANBEHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3liesia peanu3yeTcs
32 cu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
IpeJIaraeTcs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAY4YHO OOBICHSTH
dbu3uYecKue SIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;

UCIIOJI30BaTh HAYYHBIE METOJIbI UCCIIEIOBaHUS (PU3UUECKUX SBJICHUHN, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauWOoOJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3NKy HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTXKEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YJIbTATOB.

B pe3ynbraTe u3ydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JaCcTH:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

- MPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOM
bu3nYecKol HAyKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYKJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHHUEM JOCTHKCHHU I
buzuky;

- OCO3HaHHE BAXKHOCTHU MOPAITBHO-ITHUECKUX MPUHIUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUATHE ICTETHMUECKHX KadecTB (DPU3MYECKON HayKu: €€ TapMOHUYHOIO
IOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TJTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

- OCO3HAaHHWE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE Hay4YHOU JOO03HATETHHOCTH, WHTEpEca K HCCIEA0BATEIbCKOM
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOro o0Opas3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBUil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C 3JIEKTPUUYECKHUM M TEIUJIOBBIM O0OPY/IOBAaHHEM B
JIOMAITHUX YCITOBUAX;

- c(hOpMHpPOBAHHOCTh HaBBIKA peIIeKCHHU, TMPU3HAHHE CBOETO IMpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE€ B PEUICHUWU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMM, TOpojJa, Kpas) TEXHOJOTHYECKOW U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e - MHTEpEC K MPaKTUUECKOMY H3yUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpUEHTalUs Ha TpPUMEHEHHE (U3UYECKUX 3HAHUU Ui pelIeHHs 3aaad B
o0JlacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JJIsl OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATBHOI'O XapaKTepa AKOJOTHMUECKUX MPOOIeM U MyTeu ux

peleHns;
e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasbl:
e - MOTPEOHOCTh BO B3aUMOJICUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U

MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO
JESTEIbHOCTD;

e - MOTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHUM, B TOM uuciie GOPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bl O (PU3UIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Je(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
[1)76370 478

e - IUIAHUPOBAHHUE CBOETO pAa3BUTUS B TNPUOOPETEHUU HOBBIX (PUIMYECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3AUMOCBSI3U MPUPOIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (HU3UUECKUX 3HAHUM;

e - OICHKA CBOMX JCWCTBUH C YYETOM BIIUSHHUS Ha OKPYKAKOUIYIO CpENy,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIM.

METAINPEJMETHBIE PE3YJIBTATBI

B pesynabTaTe OocBOeHHsA MporpaMMbl MO (U3HKE HA ypPOBHE OCHOBHOTO
oO1mrero odpa3oBanus y o0ydaromerocsi 0yayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JIEUCTBHS,  PETYISTHBHBIC
YHUBEpCATbHBIC YIeOHBIC TCUCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:
e BBUIBILITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(stBIEHUI);



yCTaHABJIMBAaTh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pacCMaTpUBaEeMbIX (DaKTax,
TAHHBIX U HAOIIOJACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI M TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUEHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SAX
(bU3UYECKUX BEIUYNH;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (Qu3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HNOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciien0BaTe/IbCKUE JECTBUNA:

UCIIOJI30BaTh BOMPOCHI KaK UCCIIEI0BATEIIbCKUN HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
bu3nueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SIBJICHUS;

OIICHWBAaTh HA TNPUMEHUMOCTb U JOCTOBEPHOCTh HWH(OpMaIuio,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICAOBAHMS;

IPOTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOLIECCOB, a TAKXKE BBIABUTATH MPEANOIO0KEHNS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI M 3aIPOCHl TIPHU MTOUCKE U
orObope HMH(pOpMAIIMU WM JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buzudeckoi 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

CaMOCTOATETILHO  BBIOMpATh ONTUMAJIBHYIO (OpPMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOMHAITUSMU.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIE YYeOHbIe 1eCTBUS:

B XoJe oOCyXJeHusi yd4eOHOro Marepuaia, pe3ysibTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOU TEMBbI
BBICKA3bIBaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IOAJCPKAHUE
0J1aro’kenaTebHOCTH OOIIEHUS;

COIIOCTABJISITh CBOM CYXICHHUS C CYXICHUSMH JIPYTUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUUYUE U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
myOJUYHO MPECTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (QuU3nyYecKon
npo0JIeMB;

OPUHUMATh LEJIM COBMECTHOM NESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ J[OCTWKEHHUIO: pACIpeNesaTh poJid, OOCYXAaTh IPOLECCH U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpABICHUIO U KOOPJAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NYEeCKUX 3HAHU;

OpUEHTUPOBATHCS B  PAJMMUHBIX  MMOAXOAAX MPHUHATUS  PEIICHUM
(MHIUMBUyalIbHOE, TPUHATHE DEIICHHUs B TPyIMINe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHThI PEIICHUM;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
JeSITEIPHOCTH, aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3MUecKoro WMCCIENOBaHWS WM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABaTh CBOE MPABO Ha OMIMOKY MpHU pelieHnd GU3NIECKUX 3a7ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JIPYTOro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHust B 7 Kiacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, CAUHUIBI (U3UYECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BeliecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuna, aedopmanus  (ynopyras, IJIacTUYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIus,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMU TeJaMH, >KUIAKOCTIMU U
razamu, arMoc(epHoe JaBJeHHE, IUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKOW DHEPTHH) MO ONMUCAHUI0 MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SBICHUS B TMPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXHBOU
OpUpPOJE, NAEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EPHOTO N1aBIICHUS Ha KMBOW OpPraHu3M, IJIaBaHUE pbIO, phIuard B
TEJIe YeJIOBeKa, MPU 3TOM IEPEeBOIUTH MPAKTUUECKYIO 3a7a4y B yUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBICHUN;
OMKCHIBATh MU3yUYEHHBIEC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BeTUYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIa TSAAKECTH, BEC
Tena, cuila TPeHWs, MaaBieHHe (TBEPAOro Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass paboTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIUEHT TOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETHUYECKasi W MOTEHUUAJbHAS SHEpPrus), MpU OMUCAHUU MPABUIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYHMH, HUX
0003HaueHUsI W CAWHUIBI (U3MYECKUX BEIUYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTpOUTH Tpah KK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOKEHUsI CUJl (BAOJb OJIHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MpaBUJIO paBHOBeCHUsl pbluara (0J0Ka),



«30JI0TO€ MPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, NpU OSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUUYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBsicHeHUe u3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7auyd B |—2 J€WCTBUS, HMCHOJB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolUe (DU3NUYECKUE BETWYUMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3alHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (DU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JIJIsl PElIeHUs 3ajiay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMYNHBI,

pacrio3HaBaTh TPOOJEMBI, KOTOPHIE MOXHO PEUIUTh TMPHU TTOMOIIH
(bU3UYECKUX METOJIOB, B ONMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeanoyiokeHue  (TUMoTe3y),  pas3auyaTh U HUHTEPIPETHPOBATH
MOJIYYEHHBIH Ppe3yJIbTaT, HAaXOJWTh OIIMOKH B XOJI€ ONBITa, JejaTh
BBIBOJBI 10 €r0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (PU3MYECKUX SBICHUN  WIH
buznyeckux CBONCTB TeJ: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000py10BaHNUA,
3aMMChIBATh X0 ONbITA U (HOPMYITUPOBATH BHIBOIBI;

BBINIOJIHATh TMpPSMbIE H3MEPEHHS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHIIBI M TEMIIepaTypbl C UCIOJIB30BAHMEM aHAJIOTOBBIX U
U(pPOBBIX TPUOOPOB, 3aIlUCHIBATH ITOKAa3aHUsI TPUOOPOB ¢ YUETOM
3aJJaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IPYrol C UCIOJIb30BaHUEM IMPSAMBIX H3MEPEHUU (3aBUCHUMOCTH IyTHU
PaBHOMEPHO JBIKYILETOCAd TeJla OT BPEMEHU JBWXKEHHUS TENd, CHJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAA COPUKOCHOBEHHUS TEJI, CUJIIBI
YOPYTrOCTH OT YIJIMHEHUS TPYKUHBI, BHITAIKUBAIOUWIEH CUIIBI OT 00BEMA
MOrPYKEHHOM YaCTH TeJla U OT IJIOTHOCTU JKHUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TJIaBaHUSl TEJ, YCIOBUH pPaBHOBECHS pbhlyara W OJOKOB), Y4acTBOBATh B
IUIAHUPOBAHUM  Y4EOHOTO WCCIICIOBAHUS, COOMpaTh YCTAaHOBKY |
BBINIOJIHSITh M3MEPEHUS, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI,;

MIPOBOJUTh KOCBEHHBIE H3MEpEHUS (U3UYECKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIAa TPECHHSI CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(DHIIMEHT TOJIE3HOr0 JACHCTBUSA
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEHIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUN COOMpAaTh AKCIIEPUMCEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30MaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMNCTB:
BECBhI, TEPMOMETp, AMHAMOMETP, COOOIIAIOIINECs] COCYHAbI, OapoMeTp,
phIyar, MOJABMYKHBIM W HETTOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX OMNHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, yCTPOMCTBO BOJONPOBOJAA, THAPABINYSCKUNA TIpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBOW HACOC, apEOMETP), UCIIOIb3Ys 3HAHUS
0 CBOHMCTBaX (U3MYECCKUX SBICHUN W HEOOXOIMMbIC (pH3MYECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO WCTOIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEIHEBHOM
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS W COOJIOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATh OTOOp HWCTOYHWUKOB wuHpopmammu B HHTEpHETE B
COOTBETCTBHH C 33/IaHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJlaHUM HAyYHO-TIOMYJISIPHYIO
auTepatypy  (pu3Mdeckoro  cojep)kaHus, CIPaBOYHBIE MaTepHAaIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGPOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
quciie MyOJIMYHO JeJaTh KPaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCICNOBAaHWN, MPU OSTOM TPaAMOTHO HCIIOIh30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALEH;

IPU BBIMOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIECIOBAaHUN pPACIPEIEIATH
00s3aHHOCTH B TpyMNIE B COOTBETCTBHUM C IOCTABJIECHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbI,  BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJECHUCTBUE, YYUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy o6yuenusi B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBIKCHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXHOCTH
BO3JlyXa, TeMIepaTypa, BHYTPEHHSSI DHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSTHHBIN YJIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;
pa3nuuath SBJICHHUS (TEIUIOBOE pACIIMpPEHHE M CXKaTHhe, Terviornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHUE, KAMWJUISIPHbBIC SBIICHHS, HCTIApeHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTALIM3aIus (OTBEp/ACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NnpOBOAHOCT, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3alMs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMblKaHWE, B3aHUMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOT'O TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
0 ONUCAHHWIO HX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUIApHBIE SBJIEHUA B MPHUPOJE,
KpUcCTauibl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, 3JIEKTPUUYECKUE
ABJICHUS B atMocdepe, dMEKTPUIECTBO >KUBBIX OPTaHU3MOB, MArHUTHOE
nosie 3emut, Apeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS JKU3HU Ha
3emiie, MOISIPHOE CUSIHUE, IPU ATOM MEPEBOJUTh MPAKTUUECKYIO 3a7auy B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHHS, UCTIONB3YS
du3nyueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJeJIbHasg TEIJIOEMKOCTh BEIECTBA, yHAelbHAas TeIuloTa
IJIABJICHUS, yJeJIbHAs TeIUIoTa MapooOpa3oBaHuUsl, yHeJbHAs TEIioTa
CropaHusi TOIUIMBa, KOA(PPUUUEHT TMOJE3HOro JCHCTBUS TEIJIOBOM



MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUja TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIE€TbHOE  CONpPOTHBJIEHHE  BEUIECTBA, pabdora W  MOLIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHWM NPABWIBHO  TPAKTOBATH
(u3MYECKHI CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(¢u3MUeCKUX BEJIMYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(Gu3MUECKYyl0 BEIWYMHY C JPYTMMU BEIWYMHAMH, CTPOUTH TIpaduxu
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu3oBaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJiel (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DOHEPrUM, IPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyalUUld MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYMHHOCIEICTBEHHBIEC CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JOrHYecKux
IaroB ¢ Oomnopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
($u3HUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJB3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMKME (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HEOOCTATOK
JAHHBIX JUIsI pEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMUMBbIE g €€ pElIeHHs, MPOBOAWTH pPacyéThl U CPaBHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEMIUTh MPU [OMOIIU
(¢u3nYeCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANIOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTH IOpsJKa
IIPOBEACHUS UCCIICIOBAHMS, 1€JIaTh BbIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBICHUN WU
du3nUecKrX CBOMCTB Tel (KamUUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHWsl NpPH M3JIYYEHHH OT LBETa W3JIydarolled (Morjiomaroniei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIIEPATYPhl KUIKOCTH U
IJIOMAaA €€ IOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWUMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX T[IOJI€d NOCTOSHHBIX MAarHUTOB, JEUCTBHS
MarHATHOI'O TOJII HA NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuUTa,



CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsIEMbIE MPEATION0KEHHsI, COOUpPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyA0BaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  TPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/yXa, CHJIbl TOKa, HAIPSIKEHHUSA C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIWYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIIMUMHBI OT
Ipyrod ¢ MCHOJB30BAHMEM MpPSIMBIX  M3MEpeHUuM  (3aBUCHUMOCTD
CONPOTUBIIEHUS MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAU IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBJIEHUS BENIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIIETO 4YE€pPe3 NPOBOJHMK, OT HANpPSOHKEHUST Ha MPOBOJHHKE,
UCCIIEIOBAHME  IIOCJIENOBATEIBHOIO M MApaJUIEIbHOIO  COCIMHEHUMU
POBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BaHUs;

NPOBOAUTh KOCBEHHBbIE H3MepeHUsi (U3MYECKUX BeNMUUUH (ylenabHas
TEINIOEMKOCTh ~ BEIIECTBA, CONpPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys IIPEIJIOKEHHON UHCTPYKLUMH, U
BBIYHCJIATh 3HAYCHUE BEIINYUHBI;

co0JIr0/1aTh MpaBWJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1ab0paTOpHBIM
000py10BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIIepMeTp,
BOJIBTMETP, CUETUMK DIECKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npuOOpHkl, HarpeBaTeNbHbBIE HIIEKTPOIIPUOOPHI (IPUMEPDI), SIEKTPUUECKUE
IPEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb TOCTOSTHHOI'O TOKA),
UCTOJb3Ysl 3HAHUS O CBOMCTBaX (PU3NYECKUX SBJICHUM M HEOOXOAMMBbIE
¢puznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npuOopbl MO CXeMaM M CXEMaTHYHBIM pHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TMHTPOMETP, ABUIATEb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
LIETIEW C IMMOCIEN0BATEIbHBIM U NApaJUICIbHBIM COCAUHEHNEM JJIEMEHTOB,
paznuyasi yCJI0BHbIE 0003HAUYEHMS JIEMEHTOB IEKTPHUUECKHUX LETEH;



OpPUBOAUTH  TMpUMEphl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJIB30BaHUS (DU3MUECKUX 3HAHWN B TMOBCEIHEBHOU
KHU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHuu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOIOACHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOWUCK HH(pOpManmuu (U3NYECKOTO COACpXKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLICNATH HMH(OpMANHio, KoTopas
SBIISIETCS] IPOTHBOPEYHMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 3aJlaHUi HAYYHO-TIOMYJSPHYIO
auTeparypy  (pu3mMUeckoro coaepikaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIageTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIIEHMUS,
0000mass wHpOpMAMIO U3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOTO
CONEpKaHusi, B TOM 4YHCIE MyOJUYHO TIPEJCTABIATH PE3yIbTaThl
NPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCTIONh30BaTh HM3yYEHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIPOBOXK/IaTh BBICTYIUICHUE MTPE3CHTALIUEH;

IOpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCICAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeiessTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MOCTABIICHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OLIEHWBATh COOCTBEHHBINM BKJIAJ B
JeSITEBbHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHHKATHBHOE B3aUMOJICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce mpeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMA OTCU€Ta, MaTepualibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, Jedhopmarius
(ympyrasi, TacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIBbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TKECTH, aOCOIIOTHO TBEPIOE TETO,
IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHMYECKUE KoieOaHus M
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITyCKaHUs M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHuUs,
U30TOIBI, SIACPHAs YHEPTETHKA;

paznuyath SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIUHEUHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE JABUXKEHUE, CBOOOIHOE
MaJIcHUe Tell, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE



TN, PEaKTUBHOE IBHKCHUE, KOJeOATeIbHOE NBIDKCHUE (3aTyXalollue H
BBIHY)KJICHHBIE KOJeOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTpaKCHUE
3ByKa, MPSAMOJIMHEWHOE PacIpOCTpaHEHUE, OTPAKECHUE W MPEIIOMIICHHEC
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHNEe OEIoro CBeTa B
CIEKTp M CJIOXEHHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJIMOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHYATOTO CIIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE ABICHUE;

pacmo3HaBaTh TPOSBICHHEC W3YYCHHBIX (U3MYECKHX SABJICHUN B
OKpyXaromeM Mupe (B TOM dYuCiIe (PU3NYCCKUE SIBIICHUS B TPUPOJC:
NPWINBBI U OTJIUBBI, ABWKCHHUE T1aHeT COTHEYHON CHCTEMBI, PpEaKTUBHOE
JBUKEHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CCEHCMUYECKHWE BOJIHBI, I[yHaMH, 0JXO, I[BETa TElI,
ONTHYECKHUE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JICHCTBHE BHJIMMOTO,
yIbTPaUOICTOBOIO W  PEHTICHOBCKOTO M3JIyYeHUH, €CTCCTBCHHBIN
PaIMOaKTHBHBIA (OH, KOCMHYECKHE JIYYd, DPaJHOAKTHBHOE HW3IIYUYCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTH MPAKTUYCCKYIO 3ajady B
y4eOHYI0, BBIICISTh CYIIECTBEHHBbIC CBOMCTBA (NMpU3HAKH) (U3UIECKUX
SIBIICHUM;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA Ted M (U3UUYECKUE SIBICHHS, UCTIONb3YS
dusznueckre BENUYHHBI (CpEHSIE W MTHOBEHHass CKOPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CHUJla YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tela, UMIYJbC TeNa, WMITYJIbC CHJIbI,
MexXaHu4deckasi padoTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJ[ TTOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS DHEPIHsl CKATOU
NPYXXUHBI, KWHETUYECKAs OHHEPrus, TOJTHASA MEXaHW4YeCKas JSHEPTus,
NEPHUOJ] M YacTOTa KoJieOaHUH, NJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEJIOMIICHUS CPEIbl), P ONMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUA CMBICT HCIONIB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHHIBI (U3MYECKUX BEITUYHH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEIMUMHY C JPYTUMHU BEIIMYWHAMH,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH,
XapaKTepru30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHHUS W TIPOIECCHI,
WCIIOJIb3YSI 3aKOH COXpaHEHWsS DHEPTruH, 3aKOH BCEMHUPHOTO TATOTCHWS,
MPUHIMI  CYMEPIIO3UIIMA CHJI, MPUHIUI OTHOCUTEIbHOCTH [ ammes,
3ak0oHBl HBIOTOHA, 3aKOH COXpaHEHUS HMMITYJIhCa, 3aKOHBI OTPAKCHUS U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSI0BOTO W MAaCCOBOTO YHCEI



IpU SIIEPHBIX PEAKUUAX, NPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalud NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cuctemMy w3 2-3
YpPaBHEHHMI ), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUIUYECKUE
BEJIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBMS 3aJauyd 3alHChIBATh KPAaTKOE
yCIIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOUYHBIE JaHHbIE, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAueHus (U3HUYECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pPEHIUTh TNpPU MOMOIIU
(¢u3MUeCKX METO/OB, HCIIOJb3Yysl ONHUCAHHME HCCIEIOBaHUS, BBIIEISATH
IpoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh IOPSAKA
NPOBEJICHNS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOJEHUI0O (PU3WYECKUX SBICHUN  WIH
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsS] PHEPTUH, 3aBUCHUMOCTHb IepuUoAa KoJIeOaHUW MPY>KUHHOTO
MasATHUKa OT MAaccChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/BI MAJIBIX KOJICOAHUM, PSIMOJIIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cCBeTa B CIEKTpP, U3YUYECHUE CBOWCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B COOHparomen
JWH3E, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOATENFHO COOMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
o0OpyllOBaHUS, ONHUCHIBaTh XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIupOBaTH BHIBOJIBL;

IPOBOAUTH IPU HEOOXOJUMOCTH CEPHUIO NPSIMBIX MU3MEPEHU, Onpenesss
cpeqHee 3HAaYeHHE H3MepsAeMOoil BenuyuHbBl ((OKYCHOE paccTOsHUE
coOuparomieli  JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEPEHHUS
(M3MEPHUTENBHOTO TTPUOOpA);

NPOBOJUTh HCCJIENOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEJIMYUH C
HCITOJIb30BAaHUEM MPSIMBIX HM3MEPEHHMH (3aBUCUMOCTh IyTH OT BPEMEHH
IIPM PaBHOYCKOPEHHOM JIBHJKEHHHM O€3 HadaJlbHOW CKOPOCTH, Mepruoaa
KOJIEOaHU MaTeMaTHYeCKOro MasTHHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoOMJIEHHsS OT yIja



MajieHus1): IUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEIHLHO COOHMpATh
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
dbu3MYecKUX BEIMYUH B BUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yabTaTaMm UCCIEA0BaHuUS,

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TpPU PABHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPHUIHEHT
TPEHHSI CKOJIBKCHHSI, MEXaHWueckas padoTa W MOIIHOCTh, 4YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKHUHHOTO MAasiTHUKOB,
ONTHYECKAas CWJIa COOWpAIONICH JIMH3BL, PAJUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIys MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAUCHWE BEJIMYUHBI U aHATM3UPOBATH MOJYYCHHBIC PE3YJIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHass TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOYCUHBIM HCTOUYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmHcaHus (B TOM YHCIE:
CIUJOMETpP, NATYUKH TOJOKEHUS, DPACCTOSHUA W YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PUCYHKH M3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
OpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBl IS
MOCTPOCHHS N300paKEHUH B TJIOCKOM 3€pKajie U COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWA B IOBCEIHEBHOU
KU3HU 7151 oOecrieueHns 0€30MacHOCTH MPH OO0paIeHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpEJIe;

OCYIICCTBIISITh TOUCK wuH(pOpManuu (U3NYECKOTO COJEPKAaHHS B
HNuTeprHete, caMOCTOSITENNBHO (hOPMYITUPYS MOMCKOBBIN 3alpoc, HaXOIUTh



MyTH OINpPEAENICHNUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIIMXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

UCITI0JIB30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-NOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE MaTepHalIbl,
pecypcel cetn MHTepHeT, BiageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(bOpMAIIMK U3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COAEpKaHUsi,
nyOJIMYHO MPEACTaBIATh PE3ybTaThl MPOEKTHOMN MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCIOJIb30BaThb  U3YUYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE TMpe3eHTaluel ¢ y4éTOM OCOOEHHOCTEW ayauTopuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoJsnyecTBo yacoB
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (I (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
/| ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAIOLIEr0 MUpa
b K
1.1 ®dusuka - Hayka 0 pUpoJIe 2 nommorexa 11O
https://m.edsoo.ru/7f416194
1.2 DOu3nvecKue BEININHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAayUHBIN ) 1 bubnuoreka [JOK
' METO/I IO3HAHUSA https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUU BellleCTBA
bub OK
2.1 CrpoeHue BelecTBa 1 nommorexa L
https://m.edsoo.ru/7f416194
JBmkenue u
. bu6mmoreka [IOK
2.2 B3aMMOJEHCTBUE YACTHUILI 2 1
https://m.edsoo.ru/7f416194
BellleCTBa
)3 ArperatHble COCTOSIHUS ) bubnuoreka [JOK
' BelllecTBa https://m.edsoo.ru/7f416194
Hroro no paszneny 5

Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl




bubmuoreka [IOK

3.1 Mexanndueckoe OBMKEHUE 3
https://m.edsoo.ru/7f416194
39 Wuepuus, macca, 4 bubnuorexka [JOK
' IUIOTHOCTh https://m.edsoo.ru/7f416194
3.3 Cwua. Bune! cun 14 bubmmotexa [IOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pasnen 4. laBjieHue TBEPABIX TeJl, *KMAKOCTEH 1 ra3oB

Hasnenue. [lepenaua

41 JTABJICHUS TBEPABIMU 3 bu6moreka [IOK
' TEJIaMH, ) KUAKOCTSIMHA U https://m.edsoo.ru/7f416194
rasamMu
bu6moreka [IOK
4.2 5
JlanrieHue KuAKOCTH https:/m.edsoo.ru/7f416194
4.3 ATtMochepHOe naBiIeHNE 6 bubmorexa OK
https://m.edsoo.ru/7f416194
JleiicTBUE JKUAKOCTH U T'asa
R bu6mmoreka [IOK
4.4 Ha MOTPYKEHHOE B HUX 7
https://m.edsoo.ru/7f416194
TEJI0
Wroro no pazgeny 21

Pa3zgea 5. Pabora m MOIIHOCTB. JHepPrus

5.1 Pa0Gora 1 MmouHOCTH 3 Eubmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK

2 I1

> POCTRIC MEXATHMSMBL > https:/m.eds0o.ru/7f416194
b K

5.3 MexaHnueckasi JHEpIrust 4 nomaorexa [10

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




Hroro no pazneny

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

12




8 KUIIACC

HaumeHoBaHHe KoanuecTBo yacon
Ne DJIeKTpOHHbIe (HH(POBbIE)
Pa3ejioB U TEM KoHTpoJbHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
NporpaMmel padoThI padoTsbI
Pasnen 1. TensioBble siBJIeHUSI
11 CtpoeHnue u CBOICTBa 7 bubnuotexa [JOK
' BEILECTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 TermmoBble mpouece 21 1 5
TITOBHIE MPOLECCR! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazgea 2. DiekTpuvyecKkue ¥ MATHUTHbBIE SIBJICHUSA
DIIEKTPUYECKUE 3aAPSJIbI.
bu6moreka [IOK
2.1 3apsiKEHHbIE TeJla U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aMMOJICICTBHE
I -
29 OCTOSIHHBIN ) 20 ’ 7 bubnuorexa [JOK
JIIEKTPUUYECKUN TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBJICHUS 6 1 1.5 bubmorexa OK
https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuoreka [JOK
' WHIAYKLNA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
- 68 4 14.5

YACOB I10 ITPOTPAMME




9 KUIIACC

HauMmeHoBaHue Kosau4vecTBO 4acoB
Ne DJIeKTpOHHbIe (HH(POBbIE)
Pa3ejioB U TEM KoHTpoJbHbIE IIpakTHYeckue
n/n Bceero o0pa3oBaTe/ibHbIE pecypcChl
NporpamMmmsl padoThI padoTsI
Paznen 1. Mexanuveckue siBJIeHUs
MexaHu4deckoe Bu6 OK
1.1 NBIDKEHUE U CIIOCOOBI 10 1 nosmorexa I
https://m.edsoo.ru/7f41a4a6
€ro OIMMCaHUs
b K
1.2 BsaunMmonelicTeue Tem 20 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKoHBI COXpaHe 10 3
KOHBL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. MexaHnnyeckue KoJ1e0aHUs U BOJHBI
)1 MexaHnn4deckue 7 3 bubnuorexa [JOK
) Kosie6anus https://m.edsoo.ru/7f41a4a6
29 MexaHUYeCKHE BOJIHBI. g | 3 bubnuorexa [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMarHuTHOE
31 oJie ¥ 6 ) bu6mmoreka [JOK
' DJIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6

BOJIHBI




Hroro no pazneny

Pa3gen 4. CBeToBbIe SIBJCHUA

41 3aKoHBI 6 bubnuoteka [JOK
' PacIpOCTpaHEHHUS CBETA https://m.edsoo.ru/7f41ada6
49 JIuH3b1 M onITHYECKHE 6 bubnuotexa [JOK
' puoOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6emoro 3 bu6moreka [IOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Paznea 5. KBanTOBbBIE SIBJIEHUS
Ucnyckanue u
bu6mmoreka [IOK
5.1 MIOTJIOIIIEHUE CBETA 4
https://m.edsoo.ru/7f41a4a6
aTOMOM
50 CtpoeHue aToMHOTO 6 bubnuoreka [IOK
' sapa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 | 7
FICPHbIC peakiii https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Paznea 6. [loBTOpHuTEILHO-00001AO M MO

AYJIb

6.1

IToBTOpEHUE 1
00o01eHune
CoJIepXaHus Kypca
¢u3uku 3a 7-9 knacc

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6




Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne

~

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHBbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3uKa — HayKa o
npupoje. SBieHus
npupoipl. dusndeckue
SIBJICHUS

MexaHndeckue, TCIUIOBEIE,
ANEKTPUYECKHE,
MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUS

dusznyeckue BEIMINHEI U
X U3MEPCHHUEC

Ypok-uccnenopanue
"U3mepeHue TemmnepaTypbl
IIPH TIOMOIIU KHUJIKOCTHOTO
TepMOMETpa U JaTyuKa
TeMIIeparypbl"




Kak ¢usuka u gpyrue
€CTECTBEHHBIE HAYKU
U3Y4aloT IPUPOLY.
EcrecTBeHHOHAaY4HBIN
METO/1 IO3HAHUSI.
Onwucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIIBIO
Mozenen

bu6mmoreka [{OK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBanue
"[IpoBepka runoTe3bl:
JAIBHOCTH I10JIETA [IapHUKa,
MYIEHHOTO
TOPU30HTAIIBHO, TEM
Oouplle, ueM OOJIbIIIe
BBICOTA MMycKa"

CrpoeHue BelecTna.
OmbITEI, JOKA3bIBAIOIITE
JTUCKPETHOE CTPOCHUE
BeEllleCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JBrrkeHne yacTuil
BEILECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e

YPOK—I/ICCJ'ICI[OBEIHI/IG
«OnBITH IO Ha6JHOI[eHI/IIO
TCILIOBOT'O paCHIMPCHUS
ra3oB»

10

ArperaTHHe COCTOSHHA
BCIICCTBA




B3anmocss3b Mexay
CBOICTBaMU BEIIECCTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX

bu6mmoreka [{OK

11
aTOMHOMOJIEKYJIAPHBIM https://m.edsoo.ru/ff0a0378
ctpoenreM. OcOOEHHOCTH
arperaTHbIX COCTOSIHHUI
BOJIbI
MexaHndeckoe JTBHKXEHHUE.

bu6moreka [IOK
12 PaBHOMepHOE 1
https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JBHKECHHUE

13 Ckopocts. Eqununbt bubmuorexa [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c

14 Pacuer mytu 1 BpeMeHun bubnuoreka [IOK
JOBUKCHUS https://m.edsoo.ru/ff0a0ae4
WNuepuusi. 3akoH UHEPIUU.

15 BzaumopeiicTBue TeI Kak bubnuoreka [JOK
NPUYNHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBMOKEHUS Tl
[InoTHOCTH BemecTBa.

bubmuoreka [JOK
16 Pacuer macchl u 00bemMa

TCJ1a 1o €ro MMIOTHOCTH

https://m.edsoo.ru/ff0a0fee




17

Jlaboparopnast pabota
«OrnpeneneHune MIOTHOCTU
TBEPZIOTO TEIIA»

18

Perenue 3amay mo teme
"TImoTHOCTH BemecTra"

bubmmoreka [{OK
https://m.edsoo.ru/ff0al23c

19

Cuna xak xapakTepucTHUKa
B3anMoieicTBus Ten. Cua
ynpyroctu. 3akoH ['yka

20

JlabopaTtopHnast pabota
«M3yueHue 3aBUCUMOCTH
pacTsoxeHus (aedopMariim)
MPYKUHBI OT MPHIIOKEHHOMN
CHJIBI»

21

SIBnenue taroredusa. Cuia
TSHKECTH

22

CBsi3b MEXy CHIION
TSDKECTH U Maccol Tena.
Bec tena. Pemenue 3agau
o Teme "Cuna TsbrecTu"

bubnuoreka [JOK
https://m.edsoo.ru/ff0al778

23

Cuna TspKeCTH Ha ApYrux
a"erax. dusnueckue
XapaKTePUCTUKHU TIaHET

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




N3mepenue cui.

bubmuoreka [JOK

24
HNHAMOMET https://m.edsoo.ru/ff0al8cc
p
bubnuoreka IHOK
25 Bec tena. HeBecomocTh 1
https://m.edsoo.ru/ff0al778
CrnoseHue IByX cuil,

26 HaIlpaBJICHHBIX 10 OJTHON bubnnorexa [JOK
MIPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHIT

7 Pemenue 3amaq mo reme
"PaBHoneiicTByrOIIAsA crt"

TpeHue CKONbXKEHUS 1 BuG 1OK
HOIHOTEKa
28 TpeHue nokos. TpeHue B
https://m.edsoo.ru/ff0alb9c
MPUPOJE U TEXHUKE
JlaGopaTopHas pabota
«3yueHnue 3aBUCUMOCTH
CHUJIbI TPEHUS CKOJIbKCHUS Bu6 1OK
HOIHOTEKA
29 OT CHUJIBI JIaBJICHUS U
https://m.edsoo.ru/ffO0alcc8
xXapakrepa
COIPUKACAIOIINXCS
MOBEPXHOCTEI»
Pemenue 3amau Ha
30 onpeneseHue

PaBHOAEHCTBYIOIIEH CUJIIBI




31

Pemenue 3agau no remam:
«Bec tenay, «['padpuueckoe
M300paXKeHUE CHI,
«Cubly,
«PaBHOACUCTBYIOIIAS CHIDY

bubmmoreka [{OK
https://m.edsoo.ru/ff0alde0

32

KonTpossHas padora no
TeMaM: «MexaHn4ecKoe
NIBIOKEHHEY, «Macca,
IUIOTHOCTEY, «Bec Temay,
«I'paduueckoe
M300paxKeHue CUi,
«Cubl»

33

JaBierune. CiocoObl
YMCHBIIICHUS U
YBEJIMYCHUS JTaBJICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JaBienwue rasa.
3aBUCHMOCTD JIaBJICHUS
rasa ot oonéma,
TeMITepaTypbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376

35

[Tepenaua naBneHus
TBEPJILIMU TEJIAMH,
JKHUIKOCTSIMM U Ta3aMH.
3axoH Ilackais

bubnuoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

Z[aBJ'IeHI/IC B XXUJKOCTH U
ra3c, BBI3BBAHHOC
JICICTBUEM CHIIBI TSDKECTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2718




Pemmenue 3amay mo reme

bu6mmoreka [{OK
37 «/laBneHue B )KUJIKOCTH U
https://m.edsoo.ru/ff0a2826
rase. 3akoH ITackams»
bu6 OK
38 CooOmraromuecst COCyIbl nomoreka L
https://m.edsoo.ru/ff0a2970
bubmmoreka [{OK
39 Iuapa €CKHI1 pecc
VAIPABIIIHCCIHI TP https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuaeBoi
JKHJIKOCTHBIM HACOC
Atmocdepa 3emin.
[IpuuuHBI cymmecTBOBaHUS
BO3 HOM 000JI0YKH
A bu6mmoreka [IOK
41 3emin. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2bSa
aTMOoc(hepHOTO TaBJICHUS
OT BBICOTHI HaJl ypPOBHEM
Mopst
4 Bec Bo3yxa. bubnunoreka [JOK
ATtMocdepHoe naBiacHUE https://m.edsoo.ru/ff0a2b5a
N3mepenue armochepHOro
bubnuoreka [JOK
43 naBieHus. OMbBIT
https://m.edsoo.ru/ff0a2dag
Toppuuennu
3aBUCUMOCTD
m aTMOC(EpHOTO JaBJICHUS bubnuoreka [IOK

OT BBICOTHI HaJl YPOBHEM
MOps

https://m.edsoo.ru/ff0a2fc4




45

bapomerp-anepoun.
ATMocepHoe 1aBiIeHne Ha
PAa3JIMYHBIX BBICOTAX

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a2fc4

46

Pemenne 3amadg mo Teme
"ATtmocgepHoe naBieHue"”

47

JlelicTBUE )KUJIKOCTH U Ta3a
Ha NOTPY)KEHHOE B HUX
Teno. ApxumeaoBa CuiIa

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3276

48

JlabopaTtopHnast pabota
«Omnpexnenenue
BBITAJIKUBAIOIIEH CHITBI,
JNEMCTBYIONIEH HA TEJIO,
MOTPYKEHHOE B KUAKOCTH)»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

49

JlabopaTtopHas paboTa 1mo
teme «Mccnenopanue
3aBHCHUMOCTH Beca Telia B
BOJIE OT 00BEMA
MOTPY>KEHHOW B )KUKOCTh
YacTH TeJa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Texn

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96




51

Jlaboparopnast pabota
"KoHcTpyupoBanue
apeoMeTpa Win
KOHCTPYUPOBAHHE JIOJKH U
olpenesieHue e€
rpy30M0abEMHOCTH"

52

Pemenue 3agau no remam:
«IInaBanue cynos.
BosznyxomiaBanue»,
«/laBneHue TBEpABIX TEN,
YKUJIKOCTEN U Ta30B»

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

53

Mexanuveckast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MommnocTs. EnnHuiel
MOIIIHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccrnenoBanue
"Pacyét MOIIHOCTH,
pa3BUBAaEMOM MPHU MOIBEME
o Jjectyuie"

56

[IpocThie MeXaHU3MBI.
Prruar. PaBHOBecue cui Ha
ppryare




57

KonTtponsnas pabora o
TeMe «/laBieHue TBEpAbIX
TeJ, KUIKOCTEH U Ta30By /
Bcepocculickas
IpoBepoyHas paboTa

58

PesepBHblit ypok. Pabora ¢
TEKCTaMH TI0 TEME
«/laBnenue TBEPABIX TEN,
KUJIKOCTEN U Ta30B» /
Bcepoccuiickas
npoBepouHasi paboTa

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4ffe

59

Poruaru B TexHuke, ObITY U
npupoe. JlabopatopHas
pabora «VccnenoBanue
YCJIOBUM paBHOBECHS
phIyara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad78e

60

Pemenne 3aJa4 110 TEMC
«YcnoBus PaBHOBECHA
pbI4ara»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddumuenT nosesnoro
NeHCTBHS MEXaHU3Ma.
JlaGopaTopHas pabota
«3mepenue KI1/
HAKJIOHHOM TUIOCKOCTH»

0.5

62

Pemenue 3agau no reme
"Pabota, momHOCTE, KIT/I"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48




63

Mexanudeckasi SHEpTUsl.
Kunernueckas n
IIOTEHIMAJIbHAs YHEPT U

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEeHUs
MEXaHUYECKON YHEPTrUun

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4360

65

YPOK-IKCIIEPUMEHT 10
TeMe "DKCIepUMEHTAIBHOE
oTpeieJICHuEe N3MCHEHUS
KHHETHYECKON 1
MOTEHIMATBHON SHEPTUN
MPU CKaThIBAHUU TEJa O
HaAKJIOHHOM IIOCKOCTH"

66

KounTponsnas pabora no
teMe «PaboTa 1 MOIIIHOCTb.
DHeprus»

67

PesepBHbIit ypok. Pabora ¢
TEKCTAMH I10 TEME
"MexaHn4eckoe
nBmxenue"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4eeb

68

PezepHblit ypok. Pabora ¢
TekcTamH 1o teme "PaboTa.
Mo1HOCTB. DHEprus"




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

12




8 KUIIACC

Ne KosnuyectBo yacos
DJIeKTPOHHbIE
Mara uupposbie
n | Tema ypoka KonTpoJbHbIe IIpakTH4eckue
Bcero U3y4eHust o0pa3oBaTe/bHbIE
/ paboThI paboThI
pecypcsl
n
OcCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO- | bubnnorexa [JOK
KMHETUYECKON TEOPUU U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOJITBEPIKICHUS
Macca u pazmep aTOMOB U !
MOJIEKYI
Monaenu TBEPIOTO,
bu6mmoreka [IOK
YKUJIKOTO U Ta3000pa3HOTO 1
. https://m.edsoo.ru/ff0a540e
COCTOSIHUH BeIeCTBa
OObscHeHnE CBOMCTB
TBEPJIOTO, KHJIKOTO U
ra3o000pa3HOro COCTOSHUIMA |
BElIECTBAa HA OCHOBE
MIOJIO’KEHUH MOJICKYIISIPHO-
KUHETHUYECKOU Teopuu
Kpucramnuueckue u | bubnnorexa [JOK

amMopQHbIe Tena

https://m.edsoo.ru/ff0a5800




CMmauyuBaHue u

6 KaIUJUISIPHOCTb. bubmmoreka [IOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaATSDKEHUE

7 TemoBoe pacivpenue u bubnuorexa [JOK
coKaTue https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBs3b

g TeMIIePaTyphI CO
CKOPOCTBIO TEIIIOBOTO
NIBYKEHHUS YaCTHIL
Buyrpennsas sHeprusi.

P P BuGmuorexa [[OK
9 Crioco0bI H3MEHEHUS
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEUN SHEPTUU
bubmuoreka IIOK
10 Buael Tenonepenaun nommorexa I
https://m.edsoo.ru/ff0a6412
Ypok-koH(bepeHus
"[IpakTrueckoe

1 HCII0JIb30BaHNE TEILIOBBIX bubnuoreka [JOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHUaioB B LIEJISIX
sHeprocoepekeHus"

12 KonuuecTBO TEMIOTHI. bu6mmoreka [JOK
VY nenbHas TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHUE TEMIOBOTO Bu6 OK

13 bananca. TemiooOMeH u nbsmoreka 11

TCIIJIOBOC paBHOBECHUC

https://m.edsoo.ru/ff0a7088




14

Jlaboparopnast pabota
"UccnenoBanue siBICHUS
TEII000MEHa TIpu
CMEIIMBAHUU XOJOIHON U
ropsiueit Bop1"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a6a98

15

Pacuer xommuecTBa
TEIUIOTHI, HEOOXOAUMOTO
JUTsl HAarpeBaHUs TeJa U
BBIJIEISIEMOTO UM TIPH
OXJIaXKICHUU

16

JlaGopaTtopHnas pabota
"Onpenenenne yaeabHON
TEIIOEMKOCTH BelecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

17

DHeprus TOIIMBA.
VY nenbHas Temnora
CrOpaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7b5a

18

IInaBnenue u
OTBEpJICBAHUE
KPUCTAJUIMYECKUX TEI.
VY aenpHas TemjioTa
MJIaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2




19

Jlaboparopnast pabota
"Onpenenenue yaeiabHOMU
TEIUIOTHI IUIaBJICHUS JIbaa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue

bubmmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienue. Y genbHas
TEII0Ta MapooOpa3oBaHUs
Y KOHJICHCAIINH.
3aBUCHMOCTb TEMIIEPATYpPHI
KHUIIEHUSI OT aTMOC(EPHOTO
JaBJICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa.
JlaGopaTtopHnas pabota
"Onpenenenue
OTHOCHUTEIBLHOM BIaKHOCTHU
BO3ayXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemrenue 3agau Ha
ompeieICHUE BIAKHOCTH
BO3JlyXa

24

[TpuHIHIBL pabOTHI
TEIUIOBBIX JIBUTATENEH.
[TapoBas TypOuHa.
JIBuratesib BHyTpPEHHETO
CrOpaHus




25

KII[ TermoBoro
nBurareis. TemioBnie
JIBUTATEIH U 3aIIUTa
OKpYKarolEel cpeibl

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMS U
IIpEeBpallleHUs SHEPTUU B
TCIJIOBBIX IMpOoLHeccax

27

IloaroroBka k
KOHTpPOJIbHOU padoTe 1o

TeMe "TeruioBbIe ABICHUS.

W3meHeHne arperaTHbIx
COCTOSTHUH BemiecTBa'

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponsHas padoTa no

TeMe "TemnoBbie IBICHUS.

N3MeHenue arperaTHbIX
COCTOSIHMHU BerecTna"

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

29

DnekTpuzaius Tei. J[Ba
poaa IAEKTPUICCKUX
3apsIoB

30

Ypok-uccienoBanue
"DnexTpusanus Ten
MHIYKIUEH U Ipu
CONIPUKOCHOBEHUU"

31

B3aumoneictBue
3apsKEHHBIX Tell. 3aKOH
Kynona

bub6nunoreka [JOK
https://m.edsoo.ru/ff0a87e4




DIEeKTPUYECKOE TOJIE.

HanpsixkenHocTh Bu6 OK
HOINOTEKA
32 | D2IEKTPUYECKOTO HOJIS. 1
n https://m.edsoo.ru/ff0a8a0a
PHUHILIUI CYNIEPIIO3UIIUN
BIEKTPUYECKUX MOJIEN
Hocurenn snexkrpuuecknx
33 | 3apsnoB. DiaeMeHTapHbIN
3apsan. CtpoeHue atoma
[IpoBoHMKY 1
34 JUBJIEKTPUKU. 3aKOH bu6moreka [IOK
COXpaHEeHUs https://m.edsoo.ru/ff0a8ef6
ANEKTPUIECKOTO 3apsiaa
Pemrenue 3agau Ha Eu6 1OK
. HOIHOTEKa
35 MIPUMEHEHHE CBOWCTB
https://m.edsoo.ru/ff0a90cc
AIEKTPUUECKUX 3apsII0B
DIJIEKTPUYECKUI TOK,
YCJIOBHUSI €T0 Bu6 1OK
HOIHOTEKA
36 CYIIIECTBOBAHUSI.
u https://m.edsoo.ru/ff0a95a4
CTOYHUKH
3JIEKTPUUYECKOTO TOKa
37 JleficTBUA 2IIEKTPUYECKOTO bu6mmoreka [JOK

TOKa

https://m.edsoo.ru/ff0a96b2




38

Ypok-uccienoBanue
"JlelicTBUE
AJIEKTPUYECKOTO T0JISI Ha
MIPOBOJIHUKHU U
TUBIIEKTPUKH"

39

DNEeKTPUUYECKUIA TOK B
MeTauiaX, KUJIKOCTIX U
razax

bubmmoreka [{OK
https://m.edsoo.ru/ff0a9838

40

DJIeKTpUYECKas LEMb U €€
COCTaBHbIC HAaCTHU

41

Cuna toka. JlaboparopHas
pabota "U3mepenue u
PEryaupoBaHUE CHIIbI
TOoKa"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0a8bd6

42

DJIEKTPUYECKOE
HanpspkeHue. Bonptmerp.
JlaGopaTopHas pabota
"U3mepenue u
perynupoBaHue
HanpspKeHus"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9¢e14

43

ConpoTuBieHue
MIPOBOJIHUKA. Y I€JIbHOE
COMPOTHBIICHUE BEIIECTBA

bubnuoreka [JOK
https://m.edsoo.ru/ff0aa738




44

Jlaboparopnast pabota
"3aBUCUMOCTD
ANEKTPUUECKOTO
COIPOTHBJICHUS
[IPOBOJIHUKA OT €r0 JJTUHBI,
TUIOIA/IU TTOTIEPEYHOTO
cedeHus u matepuana"

bubmmoreka [{OK
https://m.edsoo.ru/ff0aa738

45

3aBHUCUMOCTEL CUJIBI TOKA OT
HarnpsbkeHus. 3akoH Oma
JUIS y4acTKa Lenu

bu6moreka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlabopaTtopHnast pabota
"UccneqoBanue
3aBUCHUMOCTH CHJIBI TOKA,
UIYIIETO Yepe3 Pe3nucTop,
OT COMPOTHUBJICHUS
pEe3UCTOpa U HAMIPSKEHUS
Ha pe3ucrope"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBaTensHOE U
mapajjicJibHOC COCAUHCHUS
IIPpOBOIHHUKOB




Jlaboparopnast pabota
"IIpoBepka npaBuia
CJIOKEHHUSI HAPSDKEHUN

bubmmoreka [{OK

48
IIPH [IOCIEI0BATEILHOM https://m.edsoo.ru/ff0aaasS8
COCIMHEHHUH JIBYX
pe3uctopos"
JlabopaTtopHnast pabota
"IIpoBepka mpasmiia 1
poBepra fip bubmmoreka [{OK
49 | cubl TOKa MpH
https://m.edsoo.ru/ff0aadle
napauieIbHOM
COEIMHEHUH PE3UCTOPOB"
Pemrenue 3agad Ha
50 npuMeHeHne 3akona Oma bubnuoreka [IOK
JUTS Pa3iIM4HOTO https://m.edsoo.ru/ff0aaf8a
COEIMHEHMS IPOBOJHUKOB
Pa6ora u moutHOCTH
bu6mmoreka [JOK
51 ANEKTPUYECKOTO TOKA.
https://m.edsoo.ru/ff0ab124
3akoH Jlxoynsa-Jlenna
JlaGopaTopHas pabota
5 "Onpenenenue paboThl U bubnuoreka [JOK

MOIITHOCTH 3JIEKTPHUYECKOTO
TOKA"

https://m.edsoo.ru/ff0ab3e0




53

DNEeKTPUYECKUE LIETIH U
noTpeduTenu
JNEKTPUYECKOMN SHEPIUU B
obrTy. KopoTkoe
3aMbIKaHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff0ab660

54

ITocTossHHBIE MAarHuTHI, UX
B3aUMO/JEHCTBUE

55

Ypok-uccienoBaHue
"N3yuenue nonen
HOCTOSIHHBIX MAarHUTOB"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac3d0

56

MarauTHOE ToJe.
MarauTtHOE noJjie 3eMan 1
€ro 3Ha4YeHUeE IS KU3HU
Ha 3emie

bu6moreka [IOK
https://m.edsoo.ru/ff0acOba

57

IloaroroBka x
KOHTPOJIBHOU padoTe 1o
Teme "DIeKTpUIECKUe
3apsbl. 3apsKEHHbIE Tella
U UX B3aUMOJICHCTBHUSI.
[TocTostHubII
3JIEKTPpUYECKUN TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abd2c




58

KonTtponsnas pabora o
TeMe "DIeKTpUUYECKue
3aps/bl. 3apsKEHHbIE Tella
Y UX B3aUMOJICUCTBUS.
[TocTostHHBII
ANIEKTPUYECKH TOK" /
Bcepoccuiickas
IpoBepoyHasi paboTa

bubmmoreka [{OK
https://m.edsoo.ru/ff0abea8

59

PesepBHblit ypok. Pabora ¢
TEKCTaMH TI0 TEME
"ITocTosTHHBIN
AIIEKTPUYECKHM TOK" /
Bcepoccuiickas
poBepoyHas pabora

bu6moreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT DpcTena.
MarsauTHOe 1oJie
ANEKTPUIECKOTO TOKA
MarsuTHoO€ 10JIe KaTyIIK:
C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[Ipumenenne
AJIEKTPOMArHUTOB B
texnuke. JlaboparopHas
pabora "U3yuyenue
JeHCTBHUS MAaTHUTHOTO
T0JIs1 Ha IPOBOJTHUK C
TOKOM"

0.5

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




62

DNeKTpOABUTATEINb
IIOCTOSIHHOTO TOKaA.
Hcnonb3zoBanue
3IEKTPOJIBUTATENEH B
TEXHUYECKUX yCTPOUCTBAX
1 Ha TPaHCHOPTE.
JlabopaTtopHnast pabota
"KoHcTpynpoBanue u
n3ydeHue paboTsl
3JIeKTpoABUTATENA"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel @apajnes. 3aKoH
JNEKTPOMAarHUTHOU
nHaykuu. [Ipasuno Jlenna

64

DJIEKTpOTEeHEPATOP.
CriocoObI moTy4eHust
AIEKTPUUECKON SHEPTHUU.
DNeKTpOCTaHIIUU Ha
BO300OHOBIISIEMBIX
MCTOYHHUKAX SHEPTUu

65

IloaroroBska k
KOHTPOJIBHOH padoTe 1o
TeMme "DIJIEKTpUUYECKHUE U
MarHuTHbLIC SBJICHUS"




KonTposbHas padora no
66 | Tteme "DNEeKTpUUYECKUE U
MarHuTHBIE SIBJICHUSA"

bubmmoreka [{OK
https://m.edsoo.ru/ff0acb14

PesepBHblit ypok. Pabora ¢
67 TEKCTaMHU I10 TEME
"TerutoBbie sBICHUSA"

bubmmoreka [{OK
https://m.edsoo.ru/ff0accSe

PesepsHslit ypok. Pabora ¢
68 TEKCTaMHU II0 TEME
"MarauTHble aBieHus"

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

68

14.5




9 KUIIACC

N KoanuecTBo yacos DJIeKTPOHHBbIE
°
Mara uupposbie
n/ Tema ypoka KouTtpoJbHble IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
n padoThI padoTsbI
pecypcsl
| MexaHnueckoe JBHKEHUE. |
MarepuanbHas TOUKa
Cucrema oTcuerTa. bu6moreka [IOK
2 OTHOCHUTENBHOCTh 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JIBIKCHHUSI 4
bu6moreka [IOK
PaBHOMepHOE
3 . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHENHOE JIBM)KEHHE .
HepaBunomepHnoe
4 MPSIMOJIMHENHOE IBUKEHUE. 1
Cpennsisi ¥ MTHOBEHHAs
CKOPOCTH
[IpssMmonmHeiHOC bubnuorexa [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
NBUKEHUE. Y CKOpEHUE 4
CkopocTh NPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO |
nskeHus. ['papux
CKOPOCTH




Jlaboparopnast pabota
"Onpenenenne yCKOpeHus

bubmuoreka [JOK

7 TeJa Ipy paBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb1
JBU>KEHUH 10 HAKJIOHHOM 8
MJI0CKOCTH"
CBo0OogHOE TaJicHNE TEIL.

8
OmnpiTe [Nanmest
PaBHOMEpHOE IBUXKEHNUE TTO
okpyxHocTu. [lepnon n bubnuoreka [JOK

9 4acToTa OOpaIieHus.. https://m.edsoo.ru/ff0ael7
JIuueiiHas u yrioBast 6
CKOPOCTH

10 LlenTpocTpemMuTenbHOE
YCKOpEHHUE
[TepBriit 3akoH HproTOHA. bubmorera [IOK

11 https://m.edsoo.ru/ff0ae61
Bexkrop cubr )
Bropoii 3akon HeroToHa. bubmorexa LHOK

12 B https://m.edsoo.ru/ff0ae72
PaBHOelicTBYIOIIAs cHia .
Tpetuii 3akoH HeroToHa. bubmorexa LOK

13 https://m.edsoo.ru/ff0ae98
Cynepno3unus cui )
Pemenue 3agau Ha bu6mmoreka [JOK

14 IIPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6

HrroTtona

€




Cuna ynpyroctu. 3akoH

bubmuoreka [JOK

15 https://m.edsoo.ru/ff0aeca
I'yka
2
16 Pemenue 3agau no reme
«Cuna yrnpyroctu»
JlabopaTtopHnast pabota bubnuorexa [JOK
17 «OmnpeneneHue KECTKOCTH https://m.edsoo.ru/ff0aee2
TP Y)KHHBD» 8
bubmmoreka [{OK
18 Cuna TpeHus https://m.edsoo.ru/ff0af73
8
bu6moreka [IOK
Pemenue 3amaq mo reme
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» p
JlaGopaTopHnas pabota
" bu6mmoreka [IOK
Onpenenenue
20 https://m.edsoo.ru/ff0af8b
ko3 durmenta TpeHuUs .
CKOJIb)KeHUs" B
Pemenue 3agau no reme bubmuoreka [JOK
21 "3akonsl HeroToHa. Cuiia https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuia tpeHus" e
Cuiia TSHKECTH U 3aKOH
bubnuoreka [JOK
BCEMHUPHOTO TATOTCHHUSI.
22 https://m.edsoo.ru/ff0af04

Yckopenue cBOOOIHOTO
naJIcHUs

4




23

VYpox-koHpepeHuus
"JIBUKEHHUE TET BOKPYT
I'PaBUTAIIMOHHOTO LIEHTPA
(Conneunas cucrema).
lamaxkTukn"

24

Pemrenue 3agad mo reme
"Cuia TSDKECTH U 3aKOH
BCEMHUPHOTO TSATOTEHUs"

bubmmoreka [{OK
https://m.edsoo.ru/ff0af5f8

25

[TepBast kocMuyeckas
ckopocTb. HeBecoMocTh u

neperpy3Ku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33
c

26

PaBHOBeCcue MatepuaibHOI
TOYKH. AOCOJIFOTHO TBEPIOE
teno. PaBHoBecue TBEPIOTO
TeJa ¢ 3aKPeIUIEHHON OChIO
BpalieHus. MOMEHT CHIIBIL.
LenTp TsxecTu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe3
6

27

PaBHOBecue MarepualibHOI
TOYKH. AOCOJIFOTHO TBEPIOEC
Teno. PaBHoBecHe TBEPIOTO
TeJla ¢ 3aKpeIIEHHON OChIO
BpaleHuss. MOMEHT CUIIBL.
LenTp TsxecTu




Pemmenue 3amay mo reme

bubmuoreka [JOK

28 "MowmenT cunbl. Llentp https://m.edsoo.ru/ff0b02b
TsDKecTH" 4
[ToaroToBka Kk KOHTPOJIBLHOM
bubmmoreka [{OK
paboTte 1o Teme
29 " https://m.edsoo.ru/ff0b040
MexaHn4eckoe IBUKEHHUE. 3
B3aumoneiicteue ten" B
KonTpossHas padbora no
" bubmuorexa [JOK
teme "MexaHnueckoe
30 . https://m.edsoo.ru/ff0b06e
NIBIKeHHe. B3zaumonencTaue .
Ten" B
Nmnynec tena. Ummynbe
bu6mmoreka [IOK
CHUJIbI. 3aKOH COXpaHEHUS
31 https://m.edsoo.ru/ffOb07f
UMIyJbca. YOpyroe u .
HEYIIPYroe B3auMOJACHCTBUE B
Pemenue 3agau no reme bubnuoreka [JOK
32 "3aKOH COXpaHEHUS https://m.edsoo.ru/ff0b096
umnynabca" c
Ypok-koHbepeHIus
33 "PeakTUBHOE IBI)KEHUE B
MPUPOJC U TEXHUKE"
K
Mexanudeckast paborta u bubmorexa O
34 https://m.edsoo.ru/ff0b0a8

MOIIIHOCTB

4




PabGota cuibl TSDKECTH, CHIIBI

bu6mmoreka [IOK

35 https://m.edsoo.ru/ffOb0db
YIPYrOCTH ¥ CUJIBI TPEHUS g
JIaboparopHas paboTa
«OrnpeneneHue padoThl CUIIbI
TPEHUs IPU PaBHOMEPHOM
36 JBYKEHUH TEa 0
TOPU30HTATBHOMN
MTOBEPXHOCTI
37 CBs13b SHEpruu U paboTHI.
[ToreHumanpHas sHEPIUst
Kunernueckas sneprusi. bubmuorexa [JOK
38 TeopeMa 0 KHHETUYECKO https://m.edsoo.ru/ff0b0c3
JHEPrUu 2
39 3aKoH COXpaHEHUS YHEPTUU
B MEXaHHKE
JIaboparopHas paboTa bubnuorexa [JOK
40 «M3ydeHne 3akoHa https://m.edsoo.ru/ffOb12f
COXPaHEHUS SHEPTUN e
bubmuoreka [JOK
41 Kosebarenbroe apwierme 1 https://m.edsoo.ru/ff0b185
€ro XapaKkTepUCTHKH o
3aryxaromue KoyuebaHusl. bubnuoreka [IOK
42 BoiHyX1eHHbIE KOJIeOaHus. https://m.edsoo.ru/ff0b20f

Peszonanc

0




43

Marematnueckuii u
NIPYKUHHBIA MassTHUKU

44

Ypok-uccienoBaHue
«3aBUCHUMOCTH TIEpHUOJIa
KOJIeOaHU OT KECTKOCTU
IIPY>XKUHBI ¥ MacChl Ipy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197
a

45

[IpeBpamienue 3HEpruy npu
MEXaHUYECKUX KOJIeOaHUsIX

46

JlabopaTtopHnast pabota
«OmnpeneneHne 4acToThl U
nepuoja KojieOaHuu
NIPY>KUHHOI'O MasiTHUKA

bu6moreka [IOK
https://m.edsoo.ru/ffOblae
c

47

JlaGopaTtopHnas pabota
«IIpoBepka HE3ABUCUMOCTH
nepuoaa KojiebaHuu rpysa,
MOJBEIIEHHOTO K HUTHU, OT
Macchl rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197
a

48

MexaHHn4YeCcKHe BOJHBI.
CBolicTBa MEXaHHYCCKHUX
BoJH. [IpoosibHBIC 1
MTOIIEPEYHBIE BOJTHBI

bubnuoreka [JOK
https://m.edsoo.ru/ffOb2 1{f
€

49

VYpoxk-koHpepeHuus
"MexaHn4ecKHe BOJIHBI B
TBEPIIOM TEIIE.
CelicMuyecKkue BOJHBI"




50

3ByK. Pacnipoctpanenue u
OTpa’KeHHE 3ByKa

51

Ypok-uccienoBaHue
"HabnroreHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTHYECKH
pe30HaHC

53

VYpok-koHpepeHus
"VnbpTpa3Byk U HH(QPa3BYK B
NPUPOAE U TEXHUKE"

bu6moreka [IOK
https://m.edsoo.ru/ff0b23c
a

54

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme "3aKOHbI
COXpaHeHUsA. MexaHu4eCcKue
KoJeOaHus U BOJIHEI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f
0

55

KounTpomsnas pabora no
Teme "3aKOHbI COXPaHEHMUSI.
MexaHnnyeckue KoJieOaHus u
BOJIHBI"

56

9J'IeKTpOMaFHI/ITH06 II0JIC.
QHCKTpOMaFHI/ITHHe BOJIHBI

bubnuoreka [JOK
https://m.edsoo.ru/ff0b2ab

€

57

CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH




VYpoxk-konpepenuus "llkana

3JEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
58 Hcnonp3zoBanue https://m.edsoo.ru/ffOb2fe
DJIEKTPOMArHUTHBIX BOJIH 6
JUISL COTOBOM CBSI3H"
Ypok-uccienoBaHue
"N3y4yeHue cBONCTB bubnnorexa [JOK
59 AJIEKTPOMArHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
TTOMOIIIBIO MOOHILHOTO c
tenedona"
Pemrenue 3agad Ha
60 OTIpeIeJICHUE YaCTOThI U
JUTHHBI AJICKTPOMAarHUTHOM
BOJTHBI
DneKTpoMarHuTHas pupoaa bubnuoreka [JOK
61 ceeta. CKOpPOCTh CBETA. https://m.edsoo.ru/ffOb31d
BoanoBbie cBoOMCTBa CBETa 0
Hcrounuku cBera.
. bubnuoreka [JOK
[IpssmonunHeriHOE
62 https://m.edsoo.ru/ff0b365
pacnpocTpaHEeHHE CBETA. g
3armenust Connua u JIyHsl -
3aKOH OTPaXEHUS CBETA.
bu6mmoreka [JOK
3epkana. Pemenue 3a1a4u Ha
63 https://m.edsoo.ru/ff0b38c

MMPUMCHCHUC 3aKOHA
OTPAKCHUS CBCTA

4




64

[Ipenomiienue cBera. 3aKkoH
MPEJIOMIICHHUS CBETa

bu6mmoreka [{OK
https://m.edsoo.ru/ffOb3ae
a

65

[TosiHO€ BHYTpEHHEE
OTPa)KEHUE CBETA.
Hcmons30BaHue MOJTHOTO
BHYTPEHHETO OTPAXXEHU B
OINTHYECKUX CBETOBOIaX

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3c5
c

66

JlabopaTtopHnast pabota
"UccnenoBanue
3aBHCHMOCTH yIJia
MIPETIOMJICHHUS] CBETOBOTO
Jy4a OT yIJia MajieHus Ha
rpanuie "Bo3ayx-crekio""

67

Ypok-koHbepeHus

"M cnoap30BaHuE MOJTHOTO
BHYTPEHHETO OTPKCHHUS:
CBETOBOJIBI,
OINITHKOBOJIOKOHHAS CBS3b"

68

JImuzel. OnTHyeckas cuia
JIMH3bI

bubnuoreka [JOK
https://m.edsoo.ru/ffOb3{2
C

69

IToctpoenue nzobpaxeHuil B
JMH3aX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b444
a




Jlaboparopnast pabota
"Onpenenenne GOKYCHOTO

bu6mmoreka [IOK

70 PACCTOSHUA H OITHECKOi https://m.edsoo.ru/ff0b420
6
CWJIBI coOMparomei JIMH3b1" B
VYpok-koHpepeHius bubnuoreka [JOK
71 "OnTudeckue JIMH30BbIE https://m.edsoo.ru/ff0c0a7
npubops"” e
['ma3 kak onruveckas bubnmorera [TOK
72 creTena. 3peHie https://m.edsoo.ru/ff0b468
.3p 4
VYpok-koHpepeHus
73 "ledexTrl 3penus. Kak
COXpPaHUTH 3peHue"
Pasnoxxenue G6enoro cseta B - OK
criektp. OnbiTel HetoTOHA. nommorexa I
74 ClIOEHHE CTIEKTPATHBIX https://m.edsoo.ru/ff0c0f4
c
uBeroB. Jucnepcus cBera -
JlaGopaTopHas pabota
"OnBITHI O PA3JI0KEHHUIO
0esIoro cBeTa B CIEKTP U bubnuoreka [JOK
75 BOCHPUATHUIO LIBETA https://m.edsoo.ru/ff0c0e2

IPEIMETOB IPU UX
HaOJI0IeHUH yepes
1[BETOBbIE (PpUILTPHI"

a




YpOoK-nIpakTUKyM
"BoJIHOBEIE CBOMICTBA CBETA:

76
JMcIiepcusi, HHTepQepeHIns
u gudpaxoms”
bu6mmorexa [IOK
OmeiTel Pe3epdopna u
77 pdopx https://m.edsoo.ru/ff0c12a
MJIaHeTapHas MOJIeNb aToMa 2
73 [Toctrynatel bopa. Moaens
aroma bopa
Hcnyckanue u nornonieHne bubnuoreka [JOK
79 cBeTa aToMoM. KBaHTEI. https://m.edsoo.ru/ff0c144
JInnenyaTble CIIEKTPBI c
Ypok-npakTuKym bubnuoreka [IOK
80 "Habnronenne criekTpoB https://m.edsoo.ru/ff0c155
ucrnyckanus" 0
bu6mmoreka [IOK
81 PagnoakTUBHOCTH U €€ BUIBI https://m.edsoo.ru/ff0c167
2
bu6mmoreka [JOK
CrtpoeHune aToOMHOTO sijpa.
82 https://m.edsoo.ru/ff0c18a
Hyxknonnas Mmoniens .
bubnuoreka [JOK
PannoakTuBHEIC
83 https://m.edsoo.ru/ffOclal
npeBpareHus. Mzoromsl 4
Pemenue 3agau mo teme: bu6mmoreka [JOK
84 "PagnoakTUBHBIC https://m.edsoo.ru/ff0c1b4
npespameHus” a
85 [lepuoa nomypacnazna




VYpoxk-koHpepeHuus
"PannoakTHBHBIE U3TyYEHUS

bubmuoreka [JOK

86 https://m.edsoo.ru/ff0c212
B MPUPOJIC, MEIUIUHE, p
TexHuke" B
SnepHsle peakyy. 3aKOHbI bubnuorexa [JOK

87 COXpaHEeHUs 3apsa0BOro U https://m.edsoo.ru/ff0clcS
MacCOBOT'O YHCE 8
DOHeprus CBA3M aTOMHBIX bubnuorexa [JOK

88 snep. CBsa3b Macchl U https://m.edsoo.ru/ff0c1d7
SHEPTUHU a

29 Pemenue 3agayq mo reme
"Anepusie peakuun"
Peakuyu cuHTE3a M IeTIeHAS bubmuorexa [JOK

90 snep. UcTouHuku sHEprun https://m.edsoo.ru/ffOc1e8
ComHIa ¥ 3BE371 8
Ypok-koH(bepeHIus
"SAnepHas sHEpPreTUKA.

91 JelicTBUA paliOaKTUBHBIX

U3ITy4YeHUI Ha KUBbIC
OpraHu3mal"




IToaroroBka Kk KOHTPOJIBHON

paboTte 1o Teme bubnmoreka [JOK
92 "DJIeKTpOMAarHUTHOE TIOJIE. https://m.edsoo.ru/ff0c223
DNEKTPOMAarHUTHBIE BOJHBIL. e
KBanrtoBeie sBienus"
KonTpossHas padbora no
93 TeMe "DIIeKTPOMarHuTHOE
noJie. DJIEKTPOMarHuTHbIE
BoyHbl. KBaHToBEIE ssBieHus"
[ToBTOpEeHME, 0600IIEHNE. Eufs
JlaGopaTopHbie pabOTHI IO nommorexa HOK
94 kypey "BsauMoseiicTare https://m.edsoo.ru/ff0c245
Ter" a
[ToBTOpEHME, 000OIIECHNE. Eufs
Pemenne pacyeTHbIX U nbmoreka OK
95 KAUCCTBCHHBIX 38124 110 https://m.edsoo.ru/ff0c257
2
teme "TensoBeie mporeccol” -
[ToBTOpEHME, 000OIICHNE.
Pewrenne pacueTHsix u bubnnorexa [JOK
96 Ka4eCTBEHHBIX 3a7a4 I10 https://m.edsoo.ru/ff0c2a2

teme "KIIJ] TemnoBsix
nBurareneit”

2




[ToBTOpenue, oboOIIeHNE.

Pemenue pacueTHbIX U bubmmoreka [IOK
97 KQUECTBCHHEIX 3a7a4 110 1 https://m.edsoo.ru/ff0c2b3
teme "KII/T 0
ANEKTPOYCTAaHOBOK"
[ToBTOpEHue, 06001IEeHNE. bubnuorexa [JOK
98 JlabopaTopHbie pabOTHI 1O 1 1 https://m.edsoo.ru/ff0c2¢5
kypcy "CBeToBbIe sBIeHHS" 2
[ToBTOpEeHME, 060OIIECHNE.
bu6moreka [IOK
Pabora ¢ TekcTamu 1o TeEME
99 " 1 https://m.edsoo.ru/ff0c2d6
3aKOHBI COXPAHEHHUS B X
MexaHuke" a
[ToBTOpEeHME, 060OIIEHNE. bubnuoreka [IOK
100 PaboTa ¢ TekcTaMu 10 TeMe 1 https://m.edsoo.ru/ff0c2e8
"KoneOaHus 1 BOIHbI" 2
[ToBTOpenue, 06001IeHNE. bubnuorexa [JOK
101 Pabora ¢ TekcTamu 1o TeMe 1 https://m.edsoo.ru/ff0c304
"CBeToBbl€ SIBJICHUA" 4
[ToBTOpEHME, 000OIICHNE.
102 Pabora ¢ TexcTamu 1o TeMe |
"KBanToBas u siaepHas
¢duzuka"
OBIIEE KOJIMYECTBO HACOB 102 7

I10 ITPOTPAMME







IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Konx nposepsiemoro

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa3

pe3yJibTaTa OCHOBHOT'O 0011Iero 00pa3oBaHus
1.1 WCIIOJIb30BATh U3YYECHHBIE TOHATHS
- pa3nuyvaTh SBJICHUS TI0 OMUCAHUWIO WX XapaKTEPHBIX CBOUCTB W Ha OCH
JTaHHOE (DPU3UYECKOE SIBJICHUE
pacro3HaBaTh TMPOSBICHHE HW3YYCHHBIX (DM3MUSCKUX SIBJICHUUW B OK
1.3 (du3nyecKue SIBICHUS B TPHUPOJIE, PU STOM IEPEBOUTH MPAKTHICCK!
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3UUECCKUX SIBJICHUI
OTIMCHIBAaTh M3y4EHHbIE CBOMCTBA Tel U (PU3UYECKUE SIBICHMSI, MUCIIOJ]
L4 OTIMCAHWU TIPABUJIILHO TPAKTOBaTh (DU3MUECKUN CMBICT HCIOIb3YEME
€AUHULBI (PU3UYECKUX BEIMYMH, HAXOAUTHh (POPMYIIbI, CBS3BIBAIOIILE
JPYTMMHU BeTMYMHAMU, CTPOUTH IPaPUKU U3yYECHHBIX 3aBUCUMOCTEN (U
s XapaKTepU30BaTh CBOICTBA TeJ, PU3NUYECKHE SIBICHUS U MPOLECCHI, UC
3TOM JiaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aHCHIBATH €r0 MaTe
OOBSACHATh (PU3UYECKHE SBICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM
16 MPAKTHKO-OPHUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH  MPUYHHHO-(

oOBsicHeHue u3 1 — 2 JOruyeckux 1iaroB ¢ onopoit Ha 1 — 2 u3y4eHHsl

(1)I/I3I/I‘IeCKI/IX 3aKOHa HUJIM 3aKOHOMCPHOCTU




1.7

pemaTh pacuéTHbIC 3a7au B | — 2 neficTBHS, UCHIOIB3YS 3aKOHBI U (HOP
BEJIMYUHBI: HA OCHOBE aHAJIM3a YCJIIOBUS 3aJa4U 3allUCHIBATH KPATKOE Y
BEJIMYMHBI B (OPMYIBI U TPOBOAMTH PACUETHI, HAXOAWUTH CIIPABOYI

peleHus 3a/1a4, OLIEHUBATh PEATMCTUIHOCTD MOJTYYSHHOH (Ppru3mueckon

1.8

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE€ MOXHO PEMIUTh MpPU MOMOLIU (]
UCCJIEIOBAHMS BBIIEIATh MPOBEPSIEMOE MPENIOoJIOKEeHUEe (TUIOTe3Y),

HOHy‘IGHHBIﬁ pE3YIbTAT, HAXOANUTH OIIMOKHU B X0J€ OIIbITa, A€JIaTh BBIBO

1.9

MPOBOJUTH OMBITHl IO HAOMIOJEHHIO (U3MYECKUX SBJICHUM M.
bopMynupoBaTh MPOBEPSEMBbIE MPEANONIOKEHUS, COOUPATh YCTAHOBKY I

3aMMchIBaTh X0 OTbITAa M POPMYIUPOBATH BHIBOIbI

1.10

BBIIIOJIHATE IPAMBIC HU3MCPEHUSA C HCIIOJIB30BAHMEM AHAJIOTOBBIX W 11

noKa3zaHus NpruOOpoB ¢ yUETOM 3aJaHHOM aOCOJIFOTHOM MOTPEUTHOCTH U

1.11

IPOBOAMUTH HCCIEAOBAHNE 3aBUCHUMOCTH OJHOM (PU3NYECKON BEIMYUE
OpsIMBIX W3MEpPEHUH, y4yacTBOBaTh B IUIAHMPOBAHMM Y4EOHOIO HCCIIE
BBINIOJIHATh HW3MEPEHUS, Cleqys MPEeAJoKeHHOMY IUIaHy, (Qukcup
3aBUCUMOCTU (PU3UYECKHX BEJIMYMH B BHUJAE MPEIJIOKEHHBIX TaOIHIL

pe3yiabTaTaM HUCCICI0BaHUA

1.12

IMPOBOANTH KOCBCHHBIC H3MCPCHUA Q)HSHHGCKI/IX BCJIIMYHH, CJICAyd Il
BBIINIOJIHCHHUH I/ISMepeHI/Iﬁ CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY

BCINYHHBI

1.13

CO6J'IIO)18.TL IIpaBHJIa TCXHUKHU 0e30IMacHOCTH npu pa60Te C na60paT0pHL

1.14

yKa3blBaTh MPHHLUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOH(
JeWCTBUS N3yUYEHHBIX TPUOOPOB M TEXHUUECKUX YCTPOMCTB C MOMOIIbK

0 CBOMCTBax (bI/I3I/IqCCKI/IX SIBIICHUH U HCO6XOI[I/IMBIG (I)I/ISI/I‘-IGCKI/IG 3aKOHI




1.15

NPUBOAUTH IPUMEPHI (HAXOAUTh UH(POPMAITUIO O MTPUMEPAX) MPAKTHYEC
3HAHUU B IIOBCEIHEBHOUN XWU3HU JUI oOecrieyeHuss OE€30I1aCHOCTH I
TCXHUYCCKUMHU YCTpOfICTBaMH, COXpaHeHI/ISI 3I[Op0BB$I nu COGJHO,[[GHI/IH H

OKpY>Kalollel cpene

1.16

OCYIIIECTBIISITh OTOOP HMCTOYHHMKOB HH(popMmammu B cetu HHTEpHE
IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUW U IIYTEM CD.

BBIACITATH I/IH(bOpMaIII/IIO, KOTOpaA ABJIACTCA HpOTHBOpG‘IHBOﬁ NI MOK(

1.17

UCIIOJIb30BaTh MpPU BBINOJHEHWM YYE€OHBIX 3aJaHMM HayYHOIOITYJIs
COJIEpXKaHUs, CIIPaBOYHbIE MaTEPHUAIIbI, pecypchl ceTn MHTepHeT, Biajg

TEKCTa, mpeoOpazoBaHusi HHOOPMAITUU U3 OJHOU 3HAKOBOY CHUCTEMBI B [

1.18

co3/1aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIE COOOIICHN
nHpopMaruu (HU3UIECKOTO COJACpKaHUS, B TOM 4YHCJIE ITyOJIUYHO
pe3yabTaTax MPOEKTOB WM y4eOHBIX HMCCIICOBAHWH, MPH STOM Tpa

NOHSITUMHBIN anmapar Kypca (pU3uKu, COMPOBOKAATH BHICTYILICHUE TIPE!

1.19

IIpHU BBIIOJIHCHHUHU y‘IC6HBIX IIPOCKTOB H I/ICCJ'IC,Z[OBaHI/Iﬁ pacIpeiac
COOTBCTCTBHH C IIOCTaBJICHHBIMH 3aJadyaMHu, CJICIHUTH 3a BbIIIOJITHCHI
OLICHUBATh COOCTBEHHBIH BKJIaa B  ACATCIIBHOCTb  I'PYIIIBI, 1

B3aHMO,Z[eI>'ICTBI/Ie, YUYHUTBIBAsI MHCHHUC OKPYKAKOIIUX

8 KUIACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOTO 00111€T0
o0pa3zoBaHus

1.1

HCIIOJIb30BaTh IIOHATHA




1.2

pasinyaTh SBJICHUS O OMHUCAHUIO UX XaPAKTEPHBIX CBOMCTB M HA
OCHOBE OITBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (u3mveckoe

SBJICHHUC

1.3

pacno3HaBaTh NIPOSBICHUE WM3YYEHHBIX (U3NYECKUX SIBICHUN B
OKpY)KAIOIlleM MHUpE, B TOM 4HcCIe (PUIUYECKHE SIBJICHUS B
opuposie, IpU OSTOM I[EPEBOIUTH MPAKTUYECKYIO 3aqadyy B
yueOHYI0, BBIJIENSTh CYIIECTBEHHbIE CBOMCTBa (IPU3HAKH)

bu3HYEeCKUX SIBICHHUI

1.4

OTMCHIBaTh M3Y4YEHHbIE CBOWCTBA Tel U (U3NYECKHE SBIICHUS,
UCHOJIB3YSl (PU3UYECKHE BEIUYMHBI, MPU ONUCAHUHU TPABUIBHO
TPaKTOBaThb (PU3UYECKUM CMBICI  HUCHOJB3YEMbBIX  BEJIUYMH,
0003HAaYeHUs] M EIUHULBl (U3MUECKHUX BEJIWYUH, HaXOJUTh
dopMyIbl, CBA3BIBAIOIINE JIaHHYIO (DU3MUYECKYI0 BEIMYUHY C
IPYTMMU  BEIUYMHAMH,  CTPOUTh  TpadUKU  H3YUYEHHBIX

3aBUCUMOCTEN (PU3NYECKUX BETMYHH

1.5

XapaKTEepU30BaTh CBOWCTBA Tel, (DU3UYECKUE SBICHUA U
IIPOLIECCHI, MCMOJb3ysl HW3Y4YEHHBIE 3aKOHBI, NP 3TOM JaBaTh
CIOBECHYIO  (OPMYIMPOBKY 3aKOHa M  3allUChIBaThb  €ro

MaTEMAaTUYCCKOC BBIPAXKCHUC

1.6

OOBSICHATH (PU3NUYECKUE MPOIECCHI M CBOMCTBA TEJI, B TOM YHCIIC U
B KOHTEKCTE CUTYyallUid MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISBJISITh MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE
3 1 — 2 jJoruyeckux ImaroB ¢ MoMoupl 1 — 2 U3ydeHHBIX
CBOWCTBA (U3MYECKHX SIBICHUH, (U3UYCCKUX 3aKOHA WIH

3aKOHOMCPHOCTH

1.7

peuaTtb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIB3Ysl 3aKOHBI U
(1)0pMy'J'ILI, CBA3BIBAIOIIHC (I)I/I3I/I‘ICCKI/IC BCINYMHBI. Ha OCHOBC
aHaJIn3a yCJIOBU:A 3a/1a4i 3allMChIBATh KPATKOC YCIIOBUC, BBIABIIATH
HCAO0CTAaTOK AAaHHBIX JIA PCIICHUA 3alda4du, BBI6I/IpaTB 3aKOHBI U
q)OpMy'J'ILI, HeO6XOI[I/IMI>Ie I €€ peumcHus, IMpoOBOANTD paC‘léTLI n
CpaBHHUBATL TIIOJIYYCHHOC 3HAUCHUC q)H3quCKOﬁ BCIIMYHUHBI C

HN3BCCTHBIMU JaHHBIMH




1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTH MPH MOMOIIU
(¢U3NUECKUX METOJOB, HCIOJB3YS OIMCAaHWE HCCIICIOBaHUS,
BBIIETIATH IIpOBEpsiEMOE IIPEII0JIOKEHUE, OILICHUBATh
IPAaBWIBHOCTh IMOPSAJIKA IPOBEJACHMSI HCCIEIOBaHMs, JeNaTh

BBIBOIbI

1.9

IPOBOJUTH OIBITHI N0 HAOMIONCHHIO (DPU3UYECKUX SIBICHUW WU
¢u3udeckux CBOMCTB Tel: (OPMYJIUPOBATH IPOBEPsSIEMbIC
NPENOI0KEeH!s, COOMPaTh YCTAaHOBKY W3 IPEII0KEHHOTO

000py/10BaHNs, OTIUCHIBATh XO/1 ONbITa U (POPMYINPOBATH BHIBOIbI

1.10

BBIIIOJIHATE NPAMBIC U3MEPCHUA C HCIIOJIBb30BAHHUCM aHAJIOT'OBBIX
npuOOpoB M JaTYMKOB (PU3UYECKUX BEJIMYUH, CpPaBHUBATh
pe3ynbTaThl M3MEPEHMH C y4€TOM 3aJaHHOM aOCOTIOTHOMU

MOTPENTHOCTH

1.11

MPOBOJIUTHh HCCJICIOBAHUE 3aBUCHUMOCTH OJIHOM (Pu3nueckoin
BEJIMYMHBI OT APYrOoMl C MCIOJIb30BAHUEM MPSIMBIX H3MEPEHUM:
MJIAaHUPOBATh HMCCIICIOBAaHUE, COOMPATh YCTAHOBKY W BBITIOIHSTH
U3MEPEHHs, CIeaysd MPeUIOKCeHHOMY TIUIaHy, (UKCHPOBAThH
pe3yibTaThl TOJYYEHHOW 3aBHCHMOCTH B BHJE TaOmuI U

l"pa(l)I/IKOB, ACJIaTh BBIBOJBI IO pE3YyJIbTaTaM UCCICI0OBAHUA

1.12

IIPOBOAUTL KOCBCHHBIC HU3MCPCHUMA (1)I/ISI/I‘IGCKI/IX BCJIIMYHH.
IJIaHUPOBATb HU3MCPCHUA, CO6I/IpaTB SKCIIEPUMECHTAJIbHYIO
YCTAaHOBKY, CJICOYS npennomeHHoﬁ HHCTPYKIIMU, W BbIYHUCIIATDH

3HAa4YCHUC BCIIMYHUHBI

1.13

CO6J'IIO,Z[aTL IIpaBuJIa TCXHHUKH 0e30MmacHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTCPHU30BaATh IMPHUHIIUIIBI IEeHUCTBUS HN3YYCHHBIX HpI/I60pOB n
TCXHHUYCCKHNX YCTpOﬁCTB C OHOpOfI Ha UX OIMCAHUA, HUCIIOJIb3Y:
3HaHMS O CBOMCTBax (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HeO6XO,Z[I/IMLIe

(l)I/I3I/I‘IeCKI/Ie 3aKOHOMCPHOCTHU




1.15

pacrno3HaBaThb IMPOCTHIC TCXHHUYCCKHEC yCTpOfICTBa u
HN3MCPUTCIILHBIC HpI/I60pr o CXCMaM U CXECMATUYHBIM PUCYHKaM,
COCTABJIATh CXCMBbI SJICKTPUUCCKUX ueneﬁ C IMOCJICA0BATCIIBHBIM U
napamiCJIbHbIM COCIMHCHUCM JJICMCHTOB, pasjindas YCJIOBHBIC

0003Ha4YEeHMSI FTIEMEHTOB AIEKTPUUECKUX LIeTel

1.16

OPUBOAUTH TMPUMEPHl (HAXOAUTh HHGPOPMALMIO O MPUMEPaX)
MPAKTHYECKOTO  HCIOJB30BaHUS  (U3WYCCKUX  3HAHUH B
MOBCEHEBHON J>KM3HU [UIsi oOecreueHus O€30TacHOCTH TIpH
oOpamieHnd C mnpubopaMM W TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUs 3JI0POBbSI M COOJIIOJEHUS] HOPM SKOJOTHYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.17

OCYILIECTBIISATh MOUCK MH(pOpManMK (PU3NYECKOro COJEp)KaHus B
cetu VIHTEepHET, Ha OCHOBE MWMEIOUIUXCS 3HAHUW M MYTEM
CpaBHEHUS JOTIOJTHUTENBHBIX HMCTOYHUKOB BBIJIEIISITh
nH(popMalnio, KOTopas SIBISIETCS MPOTUBOPEYUBON WM MOXKET

OBITH HETOCTOBEPHOM

1.18

UCIOJIb30BaTh MPU BBHIMOJTHEHUHM YYEOHBIX 3aJaHUil HaydHO-
HOMYJSIPHYIO JTUTEpaTypy ¢buznyeckoro coJiep>KaHus,
CIpaBOYHBbIE MaTepuaibl, pecypchl ceTu HTepHeT; BianeTh
npuéMaMM  KOHCIEKTHUPOBAaHUS  TEKCTa,  MpeoOpazoBaHUs

uH(GOpPMAaIIMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYT'YIO

1.19

co3JaBaTh COOCTBEHHBbIC ITMCBMEHHBIC M KpaTKHUE YCTHBIC
cooOrmienus, 00001as nHGOPMAIIUIO U3 HECKOJBKMX UCTOYHHKOB
(U3NYECKOTO COACPIKAHKS, B TOM YHCIIC MyOJIMYHO MPEACTABIIATH
pe3yinbTaThl MPOCKTHOM WJIM HMCCIIEOBATEIIbCKON JCATEIbHOCTH,
IpA 5TOM TPaMOTHO HCIOJb30BaTh M3YUCHHBIH TOHATUHHBIN
ammapar  Kypca  (U3MKH,  CONPOBOXKIATh  BBICTYILICHHE

Mpe3eHTaluen

1.20

IIpu BBIINIOJIHCHHUHN y‘le6HBIX IIPOCKTOB U UCCIEIOBAaHUU
(l)I/I3l/I‘leCKI/IX npouecCoB pacCIpeaciiaTb 00513aHHOCTH B rpyimc B
COOTBETCTBMM C IIOCTABJCHHBIMHM  3aJadaMM, CJICIHUTb 3a
BBITIOJIHEHHEM IlJIaHA ACHCTBUN U KOPPEKTHUPOBATH €T0, aICKBATHO
OIICHHUBAThb COOCTBEHHBIM BKJIal B JACATCIIBHOCTb T'PYIIIBI,
BBICTpanBaTb KOMMYHUKATUBHOC B3aHMOHCﬁCTBHC, ITPOSABJIAA

TOTOBHOCTD pa3pCliaTb KOH(I)JII/IKTBI




9 KUIIACC

Konx nposepsiemoro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThHI 0CBOCHUSI OCHOBHOI 003

pe3yJibTara OCHOBHOT0 0011ero 00pa3oBaHus

1.1 HCII0JIb30BATh N3yYCHHBIEC IIOHATHS

- pa3nuyath SBJIEHUS 10 ONMHUCAHUIO UX XAPAaKTEPHBIX CBOWCTB U Ha OCI
JTaHHOE (PU3UYECKOE SIBIICHUE
pacrno3HaBaTh MPOSIBIEHUE H3YUYEHHBIX (PU3MYECKHUX SIBJIEHUH B OK

1.3 dusnyeckue SBIEHUS B MPUPOJAE, NMPU ITOM MEPEBOIUTH MPAKTUUYECK
CYILIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NYECKUX SBIICHUI
OTHCHIBATh M3YYEHHbIE CBOMCTBA Tel M (PU3UYECKUE SBICHUS, HCIIOJ

L4 ONMCAaHUM MPABUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICT HCIIOJIb3Y
€IMHULBl (PU3MUECKUX BEJIMYUH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE
JPYTrUMH BETMYUHAMM, CTPOUTH Ipa(UKH NU3yUEHHBIX 3aBUCUMOCTEH ¢

Ls XapaKTepu30BaTh CBONCTBA Tell, GU3NYECKUE SBJICHUS U IPOLIECCHI, U
9TOM /1aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIUCBIBAThH €0 Ma’
OOBACHATh (PU3MUECKHE MPOLIECChl M CBOWCTBA TeJ, B TOM YHCIE U |

L6 OPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH MPHUUMHHO-CIICACTBEHHBIE C

3 NTOTWYECKUX MIaroB ¢ MOMOIIBIO 2 — 3 U3y4EHHBIX CBOMCTBA (PU3NUEC

HJIN 3aKOHOMCPHOCTHU




1.7

pematby pacué€rHble 3a7auu (OmMparolvecs Ha cucremMy U3 2 — 3y
dbopMynbl, CBS3BIBAOIINE (DU3UYCCKUE BEIWYMHBI: HA OCHOBE aHAI
KpaTKoe yCJIOBHE, BBIABIIATH HEJOCTAIOMINE WM U30BITOYHBIE JTaHHBI
HE0O0XOIMMBIE JJISl PEIICHUS, IIPOBOINUTH PACUETHI U OLEHUBATDH PEaTH

(U3NYECKON BEITNIMHBI

1.8

pacrio3HaBaTh MPOOJIIEMBl, KOTOpPbIE MOXKHO PELIUTh MpPU HMOMOILU
OIMCAHUE WCCIEAOBAHMsA, BBIAEIATH MPOBEPAEMOE MPEANOIOKECHUE, C

MPOBCACHUA UCCIICA0BaHN, 1€JIaTh BBIBO/bI, MTHTCPIIPETUPOBATE PCIYIIb

1.9

OpOBOAWUTE OIIBITEI I1O Ha6J'IIOJIeHI/IIO (1)I/I3I/I‘-IGCKI/IX SBJICHUU W
CaMOCTOSITEIHHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000py.

€ro pe3yibTaThbl, POPMYITHUPOBATH BHIBOJIbI

1.10

IPOBOUTH MPH HEOOXOAMMOCTH CEPHUI0 TIPSMBIX H3MEPEHHIA, OTIPE et
BeNTMYUHBI ((HOKYCHOE pacCTOSTHUE COOMPAONICH JMH3BI), 0OOCHOBH!

(M3mepuTensHOTO IPUOOpa)

1.11

IMPOBOANUTH UCCIICAOBAHUC 3aBHCHUMOCTEH (bPISI/IIIeCKI/IX BCIINYHH C HUCII(
IINIAHUPOBATh HMCCICAOBAHUEC, CaMOCTOATCIBHO CO6I/IpaTB YCTaHQC
HOqueHHOﬁ 3aBUCHMMOCTH (bI/I3I/I‘ICCKI/IX BCJIIMYHMH B BUJC Ta6J'II/II_[H

pe3yiabTaTaM HUCCICI0BAHNA

1.12

IMPOBOANTL KOCBCHHBLIC H3MCPCHHA (i)I/I3I/I‘leCKI/IX BCINYHH: IIJIal
OKCIICPUMCHTAJIbHYIO YCTAaHOBKY U BBIIIOJHATE H3MCPCHUS, CIICA
BBIUUCIIATE 3HAYCHUC BCIWYHUHBI W AHAJIMU3UPOBATH IIOJTYUYCHHBIC |

MOTrpeIIHOCTU H3MepeHPII>i

1.13

CO6J'IIO)18.TL IpaBHJIa TCXHUKHU 0€30IMacHOCTH npu pa60Te C na60paT0p}

1.14

pa3in4aTb OCHOBHBIC NPU3HAKNW HU3YUCHHBIX (1)I/ISI/I‘IGCKI/IX MOJIEIICH:
TBépI[Oe TCII0, TOYEYHBIM MCTOYHUK CBCTA4, JIY4, TOHKAas JINH34, IJIaHC

MOJCJIb aTOMHOT'O Aapa




1.15

XapaKTepu30BaTh MPUHIMIIEI IEHCTBUS M3YUYEHHBIX MPHUOOPOB U TEXE
UX OINMCAHUS, UCMONb3Yys 3HAHHS O CBONCTBAX (PU3MUECKUX SIBJICH

3aKOHOMEPHOCTHU

1.16

UCIIOJIb30BAaTh CXEMBbI U CXEMAaTUYHbIE PUCYHKH M3YyYEHHBIX TEXHUYE
npuOOpPOB M TEXHOJOTMYECKHX IPOLIECCOB MPU PELICHUH YYEOHO-T

CXEMBI JIJIsl TOCTPOEHUS N300paKeHNH B IJIIOCKOM 3€pKajie U COOMPAIOI

1.17

OPUBOJIUTH MpUMEpPHl (HAXOOUTh MHGOPMALIMIO O TPUMEPAX)
¢u3nyecKkux 3HAHUNW B TMOBCETHEBHOW >KM3HM i1 oOecredeHus (
npubopaMu W TEXHUYECKMMM yCTPOMCTBAMM, COXpaHEHUS 3]

9KOJIOTMYECKOT0 TIOBE/IEHHUS B OKPYKarollel cpee

1.18

OCYIIECTBIIATh TOUCK WH(OpMANUU (HU3UIECKOTO COJEPKAHUSI B
dbopMynupyss TOMCKOBBIM 3ampoc, HAXOAWTb MYTH OIpeaeseHE

I/IH(i)OpMaHI/II/I Ha OCHOBC MMCIOIIUXCS 3HAHWUHN U JOITOJIHUTCIIBHBIX HCT(

1.19

UCIIOJIb30BaTh MPHU BBHIMOJIHEHUHU YYEOHBIX 3aJaHUN HAyYHO-TIOIYJL:
COJIepKaHus, CIIPaBOYHbIE MaTepualbl, pecypchl ceTh MHTepHeT; Biaj

TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIUN U3 OJHON 3HAKOBOU CUCTEMBI B

1.20

CO31aBaThb COOCTBEHHBIE MUCHbMEHHEIE U YCTHBIC COO6H.[€HI/I$I Ha OCH
HCTOYHHMKOB (1)I/ISI/I‘IGCKOFO COACPIKaHUA, HY6J'II/I‘IHO MMpCACTABIIAT
HCCIIEIOBATEIIHLCKOM ACATCIIbHOCTHU, IIPH O3TOM TI'PaMOTHO HCIIOJIb!
afrapar Hn3y4acMoro paszaeciia (I)I/I?»I/IKI/I U COIIPOBOXKAATH BbICTYII

0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB




1.21

OpU BBIMOJHEHUH YYEOHBIX TPOEKTOB M HCCIEIOBAHUN (PH3UU
00513aHHOCTHU B T'PYIIIE B COOTBETCTBUU C MOCTABICHHBIMU 3a7aYaMH.
JEWCTBUN M KOPPEKTUPOBATH €ro, aJeKBaTHO OLIEHUBATH COOCTBEHHBI

BBICTpanBaTb KOMMYHHUKATHUBHOC B33,HMOI{€I>'ICTBPle, IIPOABJISASA TOTOBHO!




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHTbI COAEPKAHUS
pasaeJa 3JIeMeHTa
®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIEI'O MHUPA
1 ®usuka — Hayka o npupone. SBneHus npuponsl. dusnuec
' TEIJIOBBIE, SJICKTPUIECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBbHIE
- Ousnveckue BeTUYUHBL. V3MepeHne (QU3NUECKUX BeIUY
' [TorpemHocTs M3MepeHnii. MexayHapoiHas CucTeMa €AMHUL]
EcTecTBeHHOHayuHBI METOJI TIO3HAHUS: HAOIIOJIEHUE, TI0C
! 1.3 BBIJIBUJKEHUE THUIOTE3, SKCIEPUMEHT IO MPOBEPKE T'MIOTE3
SBJICHUS
1.4 Onucanne PU3NUECKHUX SBJICHUM C TIOMOIIBIO MOIETIeH
[TpakTrueckue pabOTHI:
#H#Par###3MepeHne pacCTOSTHUM.
15 #H##Par###13mepenne o0bEMa KUIKOCTH U TBEPIOTO TeJa.
' #H##Par###OnpenesieHre pa3MepoOB MaJIbIX TeJl.
###Par###13Mepenue Temreparypbl MpPU MOMOIIM KUIKOCT
TEMIIepaTyphl
I[TEPBOHAYAJIbHBIE CBEJJEHU A O CTPOEHUUM BEILIECTBA
)1 ##H#Par#H#(CTpoeHne BellecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Vv
. JTUCKPETHOE CTPOEHHUE BEILIECTBA
2
55 ###Par### /| Brokenne dyactull BemiectBa. CBs3b CKOPOCTH JBU*
. BpoynoBckoe nBuxenue, muddysus
2.3 B3aunmoelicTBre yacTull BEIECTBA: MPUTKEHNUE U OTTAJIKUBA




#HiHtPar#HH#ArperaTHble COCTOSIHUSL BEILECTBA: CTPOCHHUE TIa

2.4 (KpuCTaJTMYECKUX) Tesl. B3auMoCBsA3b MEXay CBOMCTBAMH B
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BO/JIbI
[IpakTnueckue pabOTHI:

"6 ##HtPar#H##O11eHKa TuaMeTpa aToMa METOJIOM PSAJIOB (C UCTIOJb!
H#HPar#H###ONbITBH IO HaOJIIOIEHUIO TEIUIOBOTO PAaCIIMPEHUs I'a
H#HPar#H#ONbITH IO 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIP

JOBWXEHUWE 1 BBAUMOIAENCTBUE TEJI

3.1 Mexanundeckoe ABukeHne. PaABHOMEpHOE 1 HEPaBHOMEPHOE /1B

32 #H##Par###CxopocTb. CpellHsIsi CKOPOCTh MPHU HEPABHOMEPHO
BpPEMEHU JIBUYKEHUS

33 SIBrienne nHepuMK. 3aKOH MHEPLMK. B3anuMoielicTBue Tel Kak
JBUKEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tela

34 ###Par### lnotHoCTh BemiecTBa. CBS3b IUIOTHOCTH € KOJIUT
00BEMa BellecTBa

3.5 Cuila Kak XapaKTepUCTUKa B3aUMOICUCTBUS TEI

3.6 Cuna ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢ MOMOIIBIO

37 ###Par###IBnenue TAroteHuss U cuia TspKecTH. Cuia TshKec
tena. HesecomocTh

3.8 Cuna Tpenusi. TpeHue CKoJIb)KEeHUs U TpeHue Nokosi. TpeHue B

3.9 ##H#Par#H#(Cl10)KeHNE CUJI, HAIIPABJIEHHBIX 10 OJHOM NMpsAMOM. F




3.10

[IpakTuyeckue paboOTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO  JBIDKEHHs  (Imaf
AJIEKTPUYECKOr0 aBTOMOOMIS M Tak jgaiuee). OmnpeneneHue cj
Opycka WM IIapuKa MO HAKJIOHHOM TuIocKocTU. OmpeselneHi
OnbITE, JAEMOHCTPHUPYIOIIME 3aBHUCHMOCTH PACTSHKCHUS |
NPUII0KEHHOU CHITbl. OTIBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCT

Beca Tella U XapakTepa COMPUKACAIOLIUXCS TOBEPXHOCTEN

3.11

®u3nyecKue SBICHHS B IIPUPOJIE: IPUMEPHI IBHKEHUS C PA3IIN!

HEKUBOU NPUPOJE, AEUCTBUE CUIIbI TPEHHUS B TIPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: IMHAMOMETP, MOAIINITHUKI

TIABJIEHME TBEP/BIX TEJL, JKUKOCTEI 1 TA30B

4.1 JaBnenue TBEpaoro Tena. CnocoObl yMEHBIICHHS U YBEJINYCHH

4.2 JlaBiieHue raza. 3aBUCUMOCTD JIaBJICHUS ra3a OT 00bEMa, TeMIIC

43 [lepenaua naBieHUss TBEPABIMU TEJIAMH, HKUAKOCTIMHU |
[THeBMaTHYECKHE MAIIUHBI

A4 3aBUCHUMOCTh  JABJICHUS OJKUJKOCTH OT  TIIyOuHBL. [
CooOmatomuecs cocypl. ['napaBnnyeckue MexaHu3Mbl
Atmocepa 3emnu um atmocdepHoe maBieHue. [IpuunHBI

4.5 o6omnouxu 3emnu. OnbiT Toppuyenu. 3aBUCUMOCTL aTMOchep
YPOBHEM MOps

4.6 N3mepenue atmochepHoro nasienus. [IpuGopsl 11 n3MepeHu

47 JlelicTBrue XKUIKOCTH M ra3a Ha NOrPYKEHHOE B HUX Telo. B
cuia. 3akoH Apxumena

4.8 IInaBanue ten. Bo3nyxomnnaBaHue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTU Beca Tejla B BOAE OT 00bEMa I1O!
tena. OmnpeneneHue BbITAIKUBAIOIIEH CUJIbI, JEHCTBYIOLIE]
KUIKOCTh. lIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CHII
KUAKOCTH, OT Macchl Tena. ONbIThI, JEMOHCTPUPYIOILHE 3
CHUJIBI, IEMCTBYIOIIEH Ha TEJO B )KUJKOCTH, OT 00bEMA MOTPYK
U OT IUIOTHOCTHU >KUAKOCTH. KOHCTpyHpoBaHHE apeoMeTpa W

OIpeeNieHne €€ TPY30IT0IbEMHOCTH

4.10

®uznyeckue SBJICHUS B IMPUPOJIE: BIMSHHE aTMOC(EpPHOro A

TJIaBaHUE PhIO

4.11

TexHuveckue  YCTPOWCTBA:  COOOMLIAIONIMECS  COCY/BI,

TUIPABIMYECKHUI TIPecc, MAaHOMETP, OapOMETp, BEICOTOMED, TI0]

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora

5.2 Mexanndeckasi MOIITHOCTb

5.3 [IpocThie MeXaHU3MBI: pbIuar, 0J0K, HAKJIOHHAS TIOCKOCTh. T

5.4 [IpumeHeHue npaBuiia paBHOBECHUS pblyara K 0J0Ky

55 «3o10TOC MpaBWIIO» MeXaHUKU. KoapduiueHT mnoiaesHoro el
MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [TorenuumanbHas SHEPTUM Teja, HOAHATOr0 HaJ 3eMIEH

5.7 Kunernueckas sHeprus

5.8 [Tonnas MexaHnueckas SHEPrus. 3aKOH U3MEHEHUS U COXPAHEH




[IpakTuyeckue pabOTHI:
59 ###Par##Onpeneneaue pabOThI CWIBI TPEHHUS MPH PABHO
TOPHU30HTAIIBHOM ITOBEPXHOCTH. [cciienoBaHHUE yCIIOBUM Dar
KII/I HaknoHHOM mIOCKOCTU. M3yueHne 3aKoOHa COXPAHECHUS M¢
5.10 ®du3nvecKue SBJICHUS B PUPOJIC: PhIUary B TEJIE YeI0BEKa
511 TexHuueckue yCTpPOMCTBA: pblYyar, IMOJBW)KHBIA M HEINO[
MJIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasaeJa 3JieMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KUHETUYECKOW TEOPUHU
6.1 pa3Mepsbl MOJIEKYI. OnbITHI, MO ITBEPKIAOIIINE
MOJIEKYJIIPHOKUHETUUECKOU TEOPUH
Mopnenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSHUN B
6.2
aMmopdHBbIC Tea
OObsicCHEHHE CBOWCTB Ta30B, JKUJIKOCTEH W TBEPABIX
6.3
6 MOJIEKYJIIPHOKMHETHYECKOM TEOpUH
6.4 CmauuBaHuE U KallWUISIPHBIE SIBJICHUS
6.5 TermnoBoe pacliupeHue U CxaTue
6.6 Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEMJIOBOTO
Buytpennss sueprus. CrnocoObl HW3MEHEHHS BHYTpPEHHEH
6.7
coBepIleHre paboThI
6.8 Buapl Tennonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIMS, H3ITY'
6.9 KonuuecTBo TemnoTel. Y ienbHas TEMI0EMKOCTh BEIIECTBA




6.10 TernnmooOMeH 1 TEIIOBOE paBHOBECHE. Y PaBHEHUE TEILIOBOTO
6.11 [i1aBnenue u OTBEPAEBAHUE KPUCTAIIMYECKUX BEIIECTB. Y 1€
612 [TapooOpazoBannie u  kouaeHcamus. HWcmapenuwe. Ku
A

napoo0Opa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUSI OT &’
6.13 BnaxHocTh Bo3yxa
6.14 DHeprus TOIIMBA. Y IeibHas TEIJI0Ta CTOPaHUS

[Tpunuuner paGotsl TermoBbix apurateneid KIIJ Termic
6.15

JIBUTATEJIN U 3aIATA OKPYXKAIOIIEH CPEIbI
6.16 3aKOH COXpaHEHHMsI U MTPEBPALEHHS JHEPTUU B TEIUIOBBIX PO




6.17

[IpakTueckue pabOThI:

HHAPar###OnbITEI IO 0OHAPYKEHUIO JCHCTBUS CUIT MOJICKYIIS
H#HPar#H###OnbITHI 110 BHIPALIMBAHUIO KPUCTAJIJIOB TIOBAPEHHO
###Par#H##OnbIThl 110 HAOIIOAEHUIO TEIJIOBOIO PACIIUPEHUS
Te7.

H##HtPar#H#OnpeneneHue 1aBaeHUs Bo3Ayxa B OaJIJIOHE HIIPU]
HHAPar###ONbBITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICt
HarpeBaHUs WIH OXJIAXKICHUSI.

###Par### IpoBepka TUNOTE3bl JIMHEWHOW 3aBUCUMOCTH [
TEPMOMETPHIECKON TPYOKE OT TeMIIepaTyphI.
##tPar#Ht#HaOmonenue  M3MEHEHUsT BHYTPEHHEW  DHef
TeTIonepeadi M padOThl BHEIITHUX CHUL.
###Par###lccnenoBanye SBICHHUS TEIJIOOOMEHA IMPH CMEI
BOJIbI.

#H#HPar###OnpeneieHne KOJIUYECTBA TEIUIOThI, MOJTYyYEHHOT
HarpeThiM METAJNTNYECKUM LIMITUHAPOM.
#H##Part###OnpenesieHne yeabHON TEMI0EMKOCTH BEIIECTBA.
#H##Par###lccnenoBanue npouecca UCapeHus..
#H#Part###OnpenesieHue OTHOCUTEIBHON BIIAXKHOCTH BO31yXa

#H##Part###OnpenenieHne yeabHON TEIJI0ThI IJIaBJICHUS b1

6.18

dusznyeckue SBICHUS B npupoaec: NMOoBEPXHOCTHOC HATAKCH]
npupoaec, KpuUCTalJIbl B HIPHUPOAC, H3ITYUCHHUC COJ'IHLIa, 3am

6pI/I3BI; 06pasoBaHHe POCHI, TYMaHa, NHEA, CHETa.




6.19

TexHudeckue  yCTpPOWCTBA:  KalWUIApPbl, IPUMEPHl |
JKAJKOCTHBIM TEPMOMETP, NAaTYUK TEMIIEpaTyphl, TEPMOC,

TUTPOMETPBI, ICUXPOMETP, NapoBasi TypOHHA, IBUraTeb BHY!

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poja 3JIeKTpUUECKUX 3aps/i0B

BaumoneiictBue 3apsbkeHHbIX Tenl. 3akoH Kyrnona (3aBucy
7.2

3apsHDKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSTHUS MEXKTY T

DnekTpuyeckoe mnose. Hanpsk€HHOCTh SIEKTPUYECKOTO TT
7.3

JNEKTPUYECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocutenu nsnexktpuueckux 3apsaioB. DJIEMEHTapHBIM JIIEK
7.4

atoma. [IpoBOTHUKH U TUAIIEKTPUKH
7.5 3aKOH COXpaHEHHUs JICKTPUUYECKOTO 3apsiia

OJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHMS DIIEKTP
7.6

MIOCTOSTHHOTO TOKa

JleicTBUS 27EKTPUUYECKOrO TOKa (TEIMIOBOE, XUMUYECKOE, Ma
7.7

B JKUJKOCTSX M razax
7.8 Onekrpuueckas nenb. Cuia Toka. IJIEKTPUUECKOE HAPSHKEH]
7.9 ConpoTuBieHUE NPOBOJHUKA. Y IEIBHOE COMTPOTUBIICHUE BEIL
7.10 3akoH OMa Ui ydacTka 1enu
7.11 [TocnenoBarenbHOE U AapAIUIEIBHOE COEAUHEHUE POBOTHUK
7.12 PaboTa 1 MOLITHOCTH IEKTPUUECKOTO TOKa. 3aKoH J[koyins —

DneKTpuuecKkue 1enu U TOTPeOUTENH SIEKTPUUYECKOM
7.13

3aMbIKaHUE
7.14 [ToctostHHbIE MarHUTHI. B3anMoneliCTBHE OCTOSIHHBIX MarHu




7.15

MarautHoe 1oe. MarHuTHOE T10J1€ 3€MITH U €T0 3HAUYEHHE I

OneiT OpcTeaa. MaruutHoe moJie AeKTpudeckoro Toka. Ilp

7.16

TEXHUKE

JleficTBM€ MAarHMUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM. DJIEKTPC
7.17

Hcnonb3oBaHue 3IEKTPOABUIATENICH B TEXHUYECKUX YCTPOUC
7.18 Omneitel ®apanes. SBneHue 3neKTpOMarHUTHON MHIYKIUU. 11

9 OnekrporeHeparop. CrnocoObl MOMyYeHUS SIECKTPUUECKOHN

7.1

BO300HOBJISIEMBIX HCTOYHHUKAX OHEPTUHn




7.20

[IpakTnueckue pabOThI:

OMBITHI 110 HAOJIIOICHUIO JIEKTPU3AIUMN TEJ UHAYKIIHEH U TIp]
HccnenoBanue 1eCTBUS SJIEKTPUYECKOTO MOJISI HA TPOBOAHU
COopxka u mpoBepka pabOThI AIEKTPUIECKOH IIEMH TTOCTOSTHHO
H3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenue u peryampoBaHue HAMIPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CHUJIBI TOKa, HAYIIETO uepe3
pe3ucTopa U HapsHKEHUST Ha PE3UCTOpE.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPUUECKOTO C
€ro JUTMHBI, TJIOIIA U TIOTIEPEYHOTO CEUCHUS U MaTepuara.
[IpoBepka mpaBuia CIOKEHHs HAINPSHKEHUN NPU TOCIEIO
pe3ucropoB. IlpoBepka mnpaBuia msg CHIBI TOKa IIpH
pesuctopoB. OmpeneneHne pabOTHl AIEKTPUUECKOTO TOK:
OnpeneneHne MOIHOCTH AIEKTPUUECKOTO TOKA, BBIJIETISAEMO]
3aBUCUMOCTHU CHJIbI TOKA, HAYIIErO Yepe3 JIAMIIOUKY, OT Harlf
KIIJl narpeBatensi. MccienoBaHne MarHUTHOTO B3aWMOJICH
N3ydeHre MarHMTHOTO TOJISI MTOCTOSIHHBIX MAarHUTOB IIPH W
UccnenoBanue ACUCTBUS DICKTPUYECKOTO TOKA HA Me
JIEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI B3aUMOJICUCTBUS Ka
CUJIBl TOKa M HallpaBlieHUs TOKa B KaTymke. M3ydeHue [
MPOBOAHUK C TOKOM. KOoHCTpyrpoBaHue u u3ydeHue paboThI
KIIJI snexkrpoaBuraTenbHOM  yCTaHOBKH.  OIBITBI TN
3JEKTPOMArHUTHOW MHIYKUUU: HCCIEJOBAHUE HW3MEHEHHUI

HHAYKIIUOHHOTO TOKa




duznyeckue SABICHUS B IPUPOJIE: IEKTPUUECKUE SIBICHUS
7.21 JKUBBIX OPTaHU3MOB, MArHUTHOE T0JIe 3eMIIH, APEH( MOITFOCC
JKU3HU Ha 3eMJie, MOJISPHOE CUsTHIE
TexHu4ecKue YCTpPOMCTBA: JIIEKTPOCKOI, aMIEPMETP, Bl
AJIEKTPUYECKOW  DHEpruw, AJIEKTPOOCBETUTENbHbBIE
7.22
ANeKTponpuOOpsl  (IpUMEpPHI),  INEKTPUUYECKUE  MPEO:
3JIEKTPOABUTATENb TIOCTOSIHHOTO TOKA, T€HEPATOP MOCTOSIHHO]
9 KJIACC
Kon Kon
[IpoBepsieMble 371€MEHTHI CoJepKal
pasnena JJIeMEHTa
MEXAHUYECKUE ABJIEHUA
8.1 Mexannueckoe nBmxeHue. MarepuanbHas Touka. CructeMa oT
8.2 OTHOCUTEIBHOCTE MEXaHUYECKOTO IBIDKECHUSA
8.3 PaBHOMEpHOE NPAMOJMHENHOE ABUKEHHUE
24 #H##Par###HepaBHoMepHOe TpsiMOJIMHEHHOE ABuxkeHue. Cpe,
TeJa IPU HEPAaBHOMEPHOM JIBH)KEHUU
8.5 VYckopenue. PaBHOyCKOpEeHHOE NPSIMOJIUHEHHOE IBUKEHUE
8
8.6 #H##Par###CBo0Oo aHOo€e magenue. OnbITe! [ anuies
87 ###Par###PaBHOMepHOE JABMXKEHHE 1O OKpyxHOcTH. Ilep
Jluneiinas u yrinoBas ckopocTH. LleHTpocTpeMHUTebHOE YCKOP
8.8 [IepsrIii 3akoH HproToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuit 3akoH HeroToHa
8.11 H###Par#H##1 [puHuun cyneprno3uuuy Cuil




8.12

Cuia ynpyroctu. 3akoH ['yka

H##HtPar#H##Cuila TpeHus: cujla TPEHUS CKOJBKEHHS, CHIIa

8.13
TpEeHUs
8.14 HiHtPar#H##Cuiia TSKECTU U 3aKOH BCEMUPHOTO TSATOTEHUSL. Y CI
815 JBuxenune mnnaHer Bokpyr Connua. IlepBas kocMuuecka:
' neperpy3Ku
8.16 PaBHOBecue maTepuanbHON TOUKU. AOCOJIIOTHO TBEPJOE TEIO
%17 #i#HtPar#Ht#PaBHoBecre TBEPAOIO Tejla C 3aKPEIUIEHHON ocCh
' LenTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmiynbea. IMnynsce cumsl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 #HH#HPar###PeakTUBHOE NBIDKEHUE
8.21 Mexanundeckasi paboTa U MOIITHOCTh
8.22 PaGoTa cun TsbkecTH, ynpyrocty, TpeHus. CBsI3b SHEPTUH U pa
8.23 [ToTeHumanbHast SHEPrus Teia, NOJIHATOIO HaJl HIOBEPXHOCTHIO
8.24 [ToTeHnmanbHas HEPTUsl CHKATOU MPYKUHbI
8.25 #H##Part###Kunernueckas Heprus. Teopema 0 KHHETHYECKOH °
8.26 #H#HAPar###3akoH COXpaHEHUsI MEXaHUYECKON SHEPTUU




8.27

[IpakTnueckue pabOThI:

Ornpenenenue cpeHeil CKOPOCTH CKOJIbKEHUSI OPyCKa UM JIBI
wiockoctu. OnpesienieHue yCKOpeHus Tella pu paBHOYCKOPEH
IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH TYTH OT BPEMEHH TP DPaBH
Ha4yaJbHOU CKOPOCTH.

[IpoBepka TMNIOTE3BI: €CIH MPH PAaBHOYCKOPEHHOM JIBUKCHUU
OTHOCSTCA Kak psI HEUETHBIX YHCET, TO COOTBETCTBYK
OJIMHAKOBEI.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHHS OT (
Onpenenenne kodhduieHTa TpeHUs CKOJIbKeHHs. Ompe
Omnpenenenne padOTHI CHUJIBI TPEHUS MPH PABHOMEPHOM JIBHIK
noBepxHoctd. OmnpezneneHne pabOTBI  CHIBI  YIIPYTOCTH

HCITIOJIB30BAHHUEM HECIIOABHXKXKHOI'O H IMOJBHXXHOI'O 0JIOKOB

8.28

duzndeckue sBICHUS B npupoac: NpUIIMBbBI W OTJIHBBI, I

CHUCTEMBI, PCAKTUBHOC ABUXKCHHUEC JKUBBIX OPraHU3MOB

8.29

Texandeckue YCTpOﬁCTBaI CIIMAOMETP, AATUMKH I10JIOKCHHU

PAaKEThI

MEXAHUYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JABMKCHUC. OcCHOBHEIC XapPaKTCPUCTUKHU K

9.1
aMIUIMTY/a

97 MareMatuueckuii U NPYKUHHBIA MasTHUKU. lIpeBpainenue
JBUKEHUH

9.3 3aryxaromue kKonebanus. BoinyxieHHble konebanus. Pezonan




9.4

Mexanuveckue BosiHbl. CBOMCTBA MexaHUYeCcKuX BOJH. [Ipos
JlnuHa BOJHBI M CKOpPOCTHb €€ pacupocTpaHeHus. MexaHuue

CECMUYECKHE BOJIHBI

9.5

3ByK. 'poMKOCTB 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6

Wudpas3Byk u ynpTpa3sByk

9.7

[IpakTnueckue pabOTHI:

Omnpenenenre 4acTOThl U IEPHUOAA KOJIEOaHUN MaTEMAaTHYECKO
Omnpenenenre 4acTOThl U IEPHUOAa KOJIeOaHUN PY>KMHHOTO M¢
HccnenoBanue 3aBUCUMOCTH TEPHOIa KOJEOAHUI MOIBEIIEH
HuTH. VccnenoBanue 3aBUCUMOCTH TEepHOJia KoJieOaHUU Tpy
rpy3a. [IpoBepka HE3aBUCUMOCTH TepHOJa KOJEOaHHH Tpy3

MaccChl Tpy3a U KECTKOCTU NPYKUHBL. I3MepeHne yCKopeHus «

9.8

Odusnyeckue SBICHUS B MPHUPOJIE: BOCIPUSATHE 3BYKOB

celicMHUYecKue BOJIHBI, IYHAMH, 5XO

9.9

TexHuyeckue ycTponucTBa: HX0JIOT, UCIIOJIB30BAHHUE YIABTPA3BY!

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMArHUTHOE MOJIe. DIEKTPOMArHUTHbIE BOJIHBI. CBOMC!
10.2 [IIxana 3MeKTPOMAarHUTHBIX BOJIH

10.3 OnexTpoMarHuTHas npupoaa csera. Ckopocts cBeTa. BoaHOBE
104 [TpakTuyeckue paboOThI:

I/I3yquI/Ie CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH C IOMOIIBIO MO0




105 dusnyecKkue SBICHUS B IPUPOJIC: OUOIIOTUYECKOE JCHCTBHE B
' U PEHTT€HOBCKOI'0 U3JIy4eHUN

10.6 TexHuueckue ycTponucTBa: UCIIOIb30BAHUE DJIEKTPOMArHUTHBI:

CBETOBBIE ABJIEHUA

11.1 JlyueBas mozeinb cBera. ICTOUHMKH cBETa

11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA

11.3 OTtpaxenue cera. [11nockoe 3epkano. 3aKkoH OTpaKEHUs CBETA

11.4 [Ipenomnenne cBeta. 3akoH mpesnomieHus cBera. [loHoe BHY

11

11.5 Jlunza. Xon ydeit B TuH3E

11.6 Onrtuueckas cuctema ¢oToarnmapara, MUKPOCKOIIAa U TEIECKOTI

11.7 I'ma3 kak ontuyeckas cucteMa. bIM30pyKOCTh U 1alTbHO30PKOC

1.8 Paznoxenue Oenoro ceta B cnektp. Onbitel HetoTona. Cro
' Hucnepcus cBeta




[IpakTnueckue pabOThI:

#HiHtPar#HH#lccnenoBanne 3aBUCUMOCTH YIJIa OTPAXKEHUS CBETC

#HH##Par###3yuenre xapakTepUCTUK N300paKeHUs IpeIMeTa

#HiHtPar#HH#ccnenoBanue 3aBUCUMOCTH YIJla IPEJIOMIIEHUS CB
119 Ha TPAHMIIE «BO3JTYX — CTEKIION.

' #iHtPar#Ht#1 lonydyeHne n300pa)keHuil ¢ MOMOIIBIO0 COOMparoIe
###Par###Onpenenenre GOKyCHOTO PACCTOSIHUSI U ONITUYECKO
H#HPar#H##OMNBITHI IO Pa310KEHHUIO OEJI0ro CBETa B CHEKTP.
H#HPar#H###ONBITH 110 BOCHPUITHUIO LIBETA MPEAMETOB MPU UX
GUIbTPHI

11.10 ®dusznueckue sBiIeHUs B mpupone: 3atMeHuss Comnua u JI
' saBJIeHUS B aTMocdepe (IBeT HeOa, pedpakius, paayra, MEPax
11.11 TexHudeckne yCcTponucTBa: 0YKH, IEPUCKOT, oToarmapar, O
KBAHTOBEGLIE SIBJIEHU A
12.1 OmneiTel Peszepdopaa u mianeTapras MoJienb atoma. Moenp a
12.2 Ucnyckanue u nornomeHue ceera aromoM. KBautel. JInneiua
12.3 PagnoakTuBHOCTE. Anb(a, 6eTa- u raMMa-u3IydeHus
12 12.4 Crpoenue atromHoro siapa. HykinoHHast Moienb aTOMHOTO SIAPa
12.5 PagnoaxTtuBHbIe peBparnienus. [lepros nomypacmaga aTOMHBI
12.6 SAnepHble peakyy. 3aKOHBI COXPaHEHUS 3apsAJ0BOI0 U MacCOB
12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenus saep. Mcrounuku sHeprun CoJliHI




12.9

SInepHas sHepreTuka. JIeCTBHE paAOAKTUBHBIX U31yYEHUH E

[IpakTnueckue pabOThI:

Habuntoienne CrulomHbIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHUSI.

12.10 HccnenoBanue TpekoB: H3MEPEHHE DJHEPIUU  YaCTHUIIBI
¢dororpadusm).
W3mepenune pagroakTHBHOTO (GoHA
®u3ndecKue SBICHUS B IPUPOJE: €CTECTBEHHBIN PaJUOAKTUB
12.11 PaaOaKTUBHOE W3JIydEHHUE IPUPOJIHBIX MHUHEPAJIOB, JIEHCTBY
Ha OpraHu3M 4YeJIOBEKa
12.12 TexHuyeckne yCcTpocTBa: CIEKTPOCKON, MHANBHUIYaIbHBIN JIC




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Konx nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHMSA K NIPEAMETHBIM pe3yJbTaTaM 0230BOIC
o0pa3oBaTe/IbHOI IPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHMs Ha

[Tonumanue ponu GU3NKK B HAy4YHOM KapTHHE MHUPa; CHOPMUPOBAH
3aKOHOMEPHOM CBSI3M M TO3HABAEMOCTH SIBJICHUM TNPUPOIBI, O PC
cucteMooOpasyromed poiu (U3UKH B PAa3BUTHU ECTECTBEHHBIX HE
IBOJTIONMH (PU3HUECKUX 3HAHUNM M UX POJIH B IIEJIOCTHON €CTECTBEHHO
POCCHIMCKHX U 3apYOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, 00bs]

MHpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHHA O BUIaxX MAaTCpuun (BCH_ICCTBO u HOJ'IC), O ABHMKCHHHU KaK CIIOC
aTOMHO—MOHeKYHHpHOfI TCOPpUU CTPOCHHA BCIICCTBA, O (1)1/13qu<:1<0
(MGX&HI/I‘ICCKI/IX, TCIUIOBBIX, JJICKTPOMAIrHUTHBLIX H KBaHTOBBIX);
OIIMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHC
ABJICHUE, YMCHUC pacCliO3HaBaTh IPOSABIICHUEC M3YUCHHBIX (bPISI/IIIeCKI/IZ

BBIACIIAA UX CYIIICCTBCHHBIC CBOICTBA (HpI/ISHaKI/I)

Bnagenue ocHoBaMM MOHATHMHOTO arrapara 1 CUMBOJIMYCCKOI'O 3L
A1 PCIICHUA y‘le6HLIX 3aa4; YMCHHC XapaKTCpHU30BaATb CBOMCT!

IMPOLECCChI, UCTIOJIb3YA (l)yHI[aMeHTaJIBHBIe " OMIIMPUYICCKUC 3aKOHBI

YMeHue OmnuchIBaTh HU3YUYCHHBIC CBOIMCTBa TE€I H (I)I/ISI/I‘IGCKI/IG s

BCINYHHBI




Briagenne ocHOBaMH METOJOB HAYYHOTO ITO3HAHMS C YYETOM COOIIOS
HaOroieHne pU3MYecKuX SBICHUI:

YMEHHE CaMOCTOSITEIIBHO COOMPATh IKCIIEPUMEHTAIBLHYIO YCTAaHOBKY F
110 UHCTPYKIIUH, OTIMCHIBATh XOJI OIBbITA U 3aMUCHIBATH €0 PE3YJIbTaThI
IPOBEICHUE MPSIMBIX ¥ KOCBECHHBIX NU3MEPEHHUN (PH3UYCCKUX BEITUYHH:
CaMOCTOSITEILHO COOUpATh 3KCIECPUMCHTAIBHYIO YCTAHOBKY IO HE
BEJIMYMHBI U AQHAIU3UPOBATH TOJYYCHHBIC PE3YJbTAThl C YIETOM 3l
WU3MEPEHMUI;

NPOBEJICHUE  HECIOXHBIX  JKCIECPHUMEHTAJBHBIX  HCCIICOBAHUY
IKCIIEPUMEHTAIBHYI0 YCTAHOBKY M TPOBOJUTH HCCIIEIOBAHUEC
MOJTyYEHHBIC 3aBUCUMOCTH (U3UUSCKUX BEJTMUYHH B BUJIC TAOIUIl U IPa

JACJIaTh BBIBOABI 110 PE3yIbTaTaM HCCICI0BaHUA

[TonnMaHue XapaKTEPHBIX CBOMCTB (DM3MYECKUX MOJENeH (Marepuar
TE€J0, MOJIEIM CTPOCHUS Ta3oB, KMIKOCTEH M TBEPABIX TEN, IUIAHET

MOJIEJIb ATOMHOTO SI7Ipa) U YMEHHUE IPUMEHSTh UX ISl OOBICHEHHS QU

YMmeHue oOBsACHATH (pU3MUEcKHe MpOIeCChl W CBOMCTBA TEl, B TOM
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBISBISTH I
CTPOUTH OOBSICHEHHE C OMOPOIl Ha M3yuyeHHbIE CBOMCTBA (PU3UYECKH

3aKOHOMCPHOCTH U MOACIIN

YMmenue pemarh pacu€rHble 3aAauu (Ha 0a3ze 2 — 3 ypaBHEHHIA),
CBS3BIBAIOIINE (PU3UYECKHE BEIMYMHBI, B YACTHOCTHU, 3aMHCHIBATH KP
HEJIOCTAIOIINe JIaHHBIE, BEIOUPATh 3aKOHBI U (DOPMYITBI, HEOOXOAUMBI
CIIpaBOYHbBIC JIaHHBIE, TMPOBOJIUTH PACUYETHl U OLIEHUBATh PEAIUCT
bu3nyecKoil BENIUYMHBI; YMEHUE OMPEAENsATh Pa3MEPHOCTh (PHU3NYeC

pCUICHUHU 3a]a4n




YMmenue XapaKTCprU30BaTh IMPUHIIUIIBL IIGﬁCTBHSI TCXHUYCCKUX YCT
HpI/I60pOB, U IPOMBIIIJICHHBIX TCXHOJIOTHYCCKUX IMPOLCCCOB IO HX

CBOMCTBaX (PM3NYECKUX SBJICHUH U HEOOXOIUMbIE (PU3HUECKUE 3aKOHO

10

YMeHre HCIIONB30BaTh 3HAHUS O (1)I/I3I/I‘~ICCKI/IX SABJICHUAX B IIOBCCA]
0€301acHOCTH TpH OOpaIeHUU C OBITOBBIMHU MPHOOpPAMH U TEXHHUEC
3I0pOBbsI U COONIIOJICHUSI HOPM OKOJIOTHYECKOTO TIOBEIECHUS B O
H€O6XOI[I/IMOCTI/I MMPUMCHCHUA I[OCTI/I)KeHI/Iﬁ (1)I/ISI/IKI/I n TEX

PUPOJIONIOJIB30BAHUS

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MpEJCTaBICHUs HHGOPMALIH]
HNCITOJIb30BAHUECM I/IH(l)OpMaIII/IOHHO—KOMMyHI/IKaTI/IBHI)IX TeXHOHOFHﬁ; 3
MOJIy4eHHON MH(OpMAIK Ha OCHOBE UMEIOIIMXCS 3HAHUN M JIOTO0J]
UCTIOJIb30BaTh TPU BBIMOJIHEHUH YYEOHBIX 3aJaHUi HAayYHO-ITOITYJI:
COJICpXKaHMs, CIPABOYHBIC MaTepHalibl, pecypchl cetn HWHTepHeT;
npeoOpa3zoBanus HHGOPMAITMH U3 OJHONW 3HAKOBOW CHUCTEMBI B IPYTYKC

NUChbMEHHBIE U YCTHBIE COOOIIEHNS HAa OCHOBE HH(POPMAIUH U3 HECKOJ




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHMUS
1 MEXAHUYECKHUE SBJIEHUA
1.1 Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTE
12 PaBHOMepHOE 1 HepaBHOMepHOe JiBHxKeHHE. CpeaHsist ckopocTb. Dopmyrna Jist BBIYUCII
PaBHOMepHOE MpsAMOJMHEIHOE ABM)KEHHME. 3aBHUCHUMOCTh KOOpPJMHATHI Tejla OT B[
MPSIMOJIMHENHOTO JIBH)KCHUS:
1.3 () =x, +vt
I'padmuku 3aBUCMMOCTH OT BpEMEHH Uil MPOEKIHMH CKOPOCTH, MPOEKLUU IepeMe
PaBHOMEPHOM IPSIMOJIMHEWHOM JIBHKEHUH
3aBUCUMOCTh KOOPJMHATHI TEJIA OT BPEMEHU B CIIy4ae paBHOYCKOPEHHOTO NPSIMOJIMHEN
£
Sp(f)=vg, *f+ay* =
“
@opMynbl s OPOEKUUU IEPEMEIIEHUs, MNPOEKIHH CKOPOCTH U MPOEKIHMH YC
NPSIMOJIMHENHOM JIBU)KECHHH
1.4 HN=uv,, -t i
: .5‘.\_[: ) SUpx -t +ay ? 4
U.\'('r) =Up, T4, T,
a (f) =canst,
vy, — Uy, =2a,s5,
I'padbuku 3aBUCHMOCTH OT BpEeMEHH il MPOEKIHUU YCKOPEHUs, MPOEKIUU CKO]
KOOPJMHATHI IPU PABHOYCKOPEHHOM MPSMOIUHEHHOM JIBMXKEHUHN
CBobGoanoe majeHue. GopMysbl, ONMUCHIBAIOLIME CBOOOJHOE MaJeHHE Tella MO BepTl
1.5 BBEPX OTHOCHUTEIBHO MOBEPXHOCTH 3emun). I'paduku 3aBUCUMOCTH OT BpEeMEHM s

CKOPOCTHU U KOOPAWHATHI IIPpH CB060,I[HOM NMagCHNUU TCJia 110 BCPTUKAIIN




CxopocTh paBHOMEPHOTO JIBIKEHUSI TeJla 10 OKpykHOCTH. HanpaBienue ckopocTu.

dopmyna It BBIYUCICHUS CKOPOCTH Yepe3 painyC OKPYKHOCTH U MEPUOJT OOpaIieHus

ZmR
L=
T
LentpocTpemuTtenbHOe ycKopeHue. HampaBieHne HEHTPOCTPEMHUTEIBHOTO YCKOpEE
YCKOPEHHUS:
1.6 2
a — U
" R
®dopmyra, CBI3BIBAOIIAS TIEPUO]] M YaCTOTY OOpaIeHuUs:
1
V==
T
Macca. [InotHOoCTh BemecTa. @opmyrna sl BBIYUCICHUS TUIOTHOCTH:
_m
1.7 Vv
1.8 Cuna — BektopHas puzmdeckas BenuauHa. ClI0KeHHue Chl
1.9 SBnenue nnepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-d
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUs TeJla U BEKTOpa CUJIbl, IEUCTBYIOIIEH Ha TEJIO
Bzaumopericteue Ten. Tpetnit 3akon HeroToHa:
1.11 Fy 4y =—F
Tpenue nokost U TpeHue CKoIbxkeHus. @opmyna Jisl BBIYUCICHNAS MOYJISl CUJIbl TPEHUS
F_=u-N
1.12 =
JHedopmarus Tena. Yopyrue u Heynpyrue aedopmaiun. 3aKoH ynpyroit aedopmauu |
1.13

F=k-Al




1.14

BCGMI/IpHOC TSITOTCHUE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My -1,
F=G.—1_2
R
Cuna TsbKecTd. Y CKOpeHue CBOOOTHOTO MaICHHUSI.
®opmyna Juisl BBIYUMCIEHUS CUJIbI TSHDKECTU BOJIM3H noBepxHOCTH 3emun: F = mg.

JBmxenue nianet Bokpyr Coisnua. [lepBas kocmMuueckast ckopoctb. HeBecomMocTs U 1

1.15

Nmnynbe Tena — BekTopHas pusnyeckas BeJIMUMHA.
=m0

Nmnynec cuctemsl Ten. U3menenune umnynbsca. UMnynbe cuiibl

1.16

3akoH COXpaHCHUA UMITYJIbCa IJId 3aMKHYTOI\/JI CUCTEMBI TCII.
D=0+, U, =const

PeaktuBHOE nBMXKEHNUE

1.17

Mexanudeckasi pabota. @opmyrna 715t BEIYUCICHHS paOOThI CHJIBI:

A=Fscosct

Mexannueckas MOITHOCTD:

nv=4
I

1.18

Kunerndeckas u moTeHIMaIbLHAS SHEPrus. d)opMyna JJIs1 BBIYUCIICHU S KUHETHYSCKOH 3

m”
Ea_zT

TeopeMa 0 KMHETHUYECKOM OHCPIuu. CDopMlea JJISL BBIYMCJICHUS TTOTEHIMAILHOM OHCPI'FY

HaJ 3eMIIEH:

E,= mgh

1.19

Mexannueckas OHEpTUA:
E=E.+E,

3aKkoH COXpaHCHUA MEXaHHUYeCKOM SHCPTHUH. d)opMyna JJId 3aKOHA COXPaHCHUA MCXAHY

cun Tpenus: E = const.




[IpeBpareHue MeXaHMYECKOM SHEPrUU MPU HATUUUH CUIIbI TPEHHUSL.
[IpocThie MexaHU3MBIL. «30J0TOE IPABUIIO» MEXAHHUKHU.
Poryar. Mowment cunsi: M - FL
VYcnoBue paBHOBECUS phlyara:
M +M, +..=0
1.20
[MonswxHbIN 1 HenoABWKHBIN O0510ku. KITJ[ mpocThix MexaHu3MOB,
n= Aﬂmes.nu
A‘Sﬁl‘lﬁ‘[&:ﬂ:ﬂaﬂ
[laBiienue TBEpIOTO TEIA.
dopmyia ISl BBIYUCICHUS JABJICHUS TBEPIOTO TeJa:
_F
P=%5
191 JaBnenue raza. AtmocdepHoe JaBiIcHUE.
I'mapocraTnyeckoe naBieHUE BHYTPH KHIKOCTH.
®opmyna JUis BBIYMCICHUS 1aBJICHHS BHYTPHU KUIKOCTH:
P=Pgh+Dm,
1.22 3akoH [lackains. ['mapaBnuueckuii nmpecc
3akoH Apxumena. dopmyna s OonpeneseHUs BBITAIKUBAIOIIEH CHIIBI, JEHCTBYE
KUJKOCTb WJIH T'a3:
1.23
F Apw. T pgv
VYcnosue nnaBanus tena. [naBanue cygoB U BO3yXOIIaBaHUE
Mexannyeckue koneOaHus. AMIUIMTYAa, TIEPUOJ M YacToTa Konebanuil. Popmyina,
KoJIe0aHui:
1.24
v = 1
T
1.25 MatemaTtuueckuil U IPY>KUHHBIN MasTHUKH. [IpeBpaliieHre sHepruu npu Koae0aTebHC
1.26 3aryxaromue Koynebanus. BeinyxeHubie konebanus. Pesonanc




1.27

MexaHU4eCKHEe BOJIHEI. HpOIIOJIBHBIG U MOINCPCUHBbIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTb

r=v-T

1.28

3Byk. [')poMKOCTh 1 BbIcOTa 3BYKa. OTpaxkeHUE 3ByKOBOM BOJIHBI HAa I'PAaHULIE ABYX CPEI.

1.29

Ilpakmuueckue pabomul

N3mepenune cpenHell IJIOTHOCTH BEIIECTBA; apXWMEIOBOW CHIIBI, KECTKOCTH TIf
CKOJIBKEHUS; pa0OTHI CHIIBI TPSHHUS, CHIIBI YIIPYTOCTH; CPEIHEH CKOPOCTH JBMKCHHS
YCKOpeHUsi Opycka TpH JBUKCHUH 10 HAKJIOHHOW TUIOCKOCTH; YacTOTHl M TIEPHO
MasTHUKA;, 9aCTOTHI U MepHoia KoJeOaHui MPYKUHHOTO MasTHUKA,; MOMEHTA CHIBI,
CWJIBI YIIPYTOCTH TIPH MOABEME T'py3a ¢ IIOMOIIBIO HETIOIBMYKHOTO OJI0Ka; pabOThI CHITE
TMIOMOIIBIO ITOJIBMKHOTO OJI0Ka.

HccnenoBanne 3aBUCHMOCTH apXHMMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOW YaCTH
HE3aBUCHMOCTH BBITAJIKHBAOIIEH CHIIBI OT MAacChl TeJa; CHIIBI TPSHUS CKOJIBKEHHS OT (
poJa MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOIICH B MPYKHUHE, OT CTENeHU nedopma
OT yrja HaKJIOHAa HampaBJsgionied; mepuoja (YacToThl) KOJeOaHWUN HHTSIHOTO Masi
KoJIeOaHUH TIPYKUHHOTO MAasSTHHKAa OT MacChl Ipy3a M >KECTKOCTH MPYKHUHBI, UCCIIE]

KoJieOaHU HUTSHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pblua

1.30

Duszuveckue sA61eHUA 8 npupode.‘ IMPUMEPBI ABHXKCHHUA C Pa3IMYHBIMHU CKOPOCTAMU
,Z[eﬁCTBHe CWJIbI TPCHUA B IpUPOAC U TCXHUKE, IIPUJIIUBLI U OTJIUBLI, ABUXKCHHUC I1JIAHCT
JABUXXCHHC JKHMBBIX OPraHU3MOB, pbldyaru B TCJIC YCIOBCKA, BJIMUAHHC aTMOC(bepHOFO

I1J1aBaHUC pLI6, BOCIHPUATUC 3BYKOB KUBOTHBIMH, 3EMJICTPSICCHUC, celicCMHUeCKHE BOJIHE

1.31

Texnuueckue ycmpoiicmea. CIUJOMETp, JATUYMKH TOJIOKEHUS, PACCTOSIHUS U YCKOPE
paKeTbl, pblYar, MOJABM)KHBIM M HEMOJBMXHBIM OJIOKM, HAKIOHHAs IUIOCKOCTH,
cooOwLIaroIuecs: COCyAbl, YCTPOMCTBO BOJOIPOBOJA, TUAPABIMYECKHH IIpecc, Ma

HOpIJ.IHGBOfI HacocC, apCoOMETDP, 3XO0JIOT, UCIIOJIB30BAHUC YIIbTPAa3BYKa B 6HTy N TCXHUKEC




TEIIVIOBBIE ABJIEHUA

OCHOBHBIC TOJIOKCHUS MOJIeKy.]ISIpHO—KI/IHeTI/I‘-IeCKOf/'I TCOpHUU CTPOCHUA BCIICCTBA.

2.1

ra3000pa3HOro coCTOsIHUM BemecTBa. Kpucramimaeckue u amopdHbIe Tena
2.2 JIBm>xenue yacTuil BemiectBa. CBs3b CKOPOCTHU ABMKEHUS YaCTHI] C TeMrepaTtypoi. bpo
2.3 CMaunBaHue U KalWUISIPHbIE SIBICHUS
24 TemioBoe pacimpeHue u cxarue
2.5 TennoBoe paBHOBecHE
2.6 Buyrpennss sHeprus. PaboTa u teronepenada kak criocoObl U3MEHEHHsI BHYTPEHHEH
2.7 Buael Tenonepenaun: TENIONPOBOIHOCTh, KOHBEKIUS, U3Ty4YECHHE

Harpeanue u oxnaxzaenue ten. KoiaruecTBo TemaoThl. Y aenbHas TEIIOEMKOCTb:
2.8 =cmt,—t, )

Q=cm(t,—t

3aKOH COXpaHEeHMsI SHEPTUU B TEIIOBBIX Mpolieccax. Y paBHEHHUE TEIJIOBOro OaaHca:
29 Ql _|-Q2 +..=0

Ucnapenne m xoHjeHcauus. V3meHeHuWEe BHYTPEHHEW SHEpPrUM B MpoOLEcce HUCHaf
2.10 JKUJKOCTH. Y AeNIbHAsI TeIUIoTa mapoobdpazoBanusi: L = Q/m
2.11 BrnaxnocTs Bo3ayxa

[InaBnenue u kpuctayuzanus. Mi3aMeHeHne BHyTpEHHEW SHEPruu MpH IJIaBICHUHU U KP

IJIaBJICHUS:
2.12 0

m

513 BHyTpeHHss sHEprus CropaHus TOIUIMBA. Y IeNbHAsl TEIJIOTa CTOPAaHus TOILIUBa: ¢ =
2.14 [Tpunuuns! paboTs! TemnoBbix apuratenei. KITJI tennoBoro apurarens




Ipaxmuuecxue pabomoi
N3mepenne ynenpHOM TEMIOEMKOCTH METAIIMYECKOTO HMIIMH/IPA; KOJIMYECTBA TEIUIOTE

TeMIeparypbl (UKCHPOBAHHONH Macchl, B KOTOPYIO OIIYIIEH HArpeThlidl IHIHHID; |

2.15
HArpeThiM IWJIMHAPOM, TOCJIE OMYCKaHUsl €ro B BOJY KOMHATHOM TEMIIEpaTyphl; OTH
yIEJIbHOU TETUIOTHI TUIaBJICHUS Jibja. VccrenoBanne n3MEHEHUs TEMIIEPATYPhI BOJIBI ]
TEIUI00OMEHA TP CMEITMBAHUH XOJIOTHOW U TOPSUEH BOJIBI; IpOIiecca NCTIApCHUS

516 Du3suueckue s61eHUs 8 Npupooe: TIOBEPXHOCTHOE HATSHDKEHNUE U KallWJUISIPHbIE SIBJICHUS |
m3nydyerre CoHIla, 3aMep3aHnue BOJ0EMOB, MOPCKUE OpH3bl; 00pa3oBaHKUE POCHI, TyMar
Texunuueckue ycmpoticmea: KanWUISPbl, MPUMEPHl HCIOJIb30BAHUS KPUCTAJIOB, 3

2.17 TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUIEHHsS JOMOB, THIPOMETPBI, IICHXPOMETP.
BHYTPEHHETO CTOpPaHUS

3 OJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 DnekTpusanus Teil. [[Ba Buja 31eKTpUUeCcKuX 3apsioB

3.2 B3aumoperictBue 3apsokeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHHUsI JICKTPUUYECKOTO 3apsiia

34 Onexrpuueckoe monie. Hampspk€HHOCTh snexTpuueckoro mnosst. [IpuHnun cymepros
KayeCTBEHHOM YPOBHE)

2 s Hocutenu snextpuyeckux 3apsnoB. JlelicTBHE 3JIEKTPUYECKOTO TOJS Ha JJIEKTPH
TDIIEKTPUKU
[TocTosHHBIM nekTpuyeckuii Tok. [leiicTBus anexTpuyeckoro Toka. Cuna toka. Hampso
I=q/t, U=A/

3.6 7 1
DNEKTPUUECKOE COITPOTUBIIEHUE. Y AETBHOE JIEKTPUUECKOE COITPOTUBIICHHE:

3.7 R = pl/S

3.8

3akoH OMa a5 yyacTka anekrpuueckoi nenu: I = U/R




IlocnenoBaTenpHOE COSIMHECHIE IMPOBOAHUKOB:

I, =1, U=U,+U,. R=R, +R,

3.9 [TapannensHO€ cCOeTMHEHHE MPOBOAHUKOB PABHOTO COIPOTHBIICHUS:
U =U;:I=1+I; R:%.
CMerianHbie COeAMHEHUS TTPOBOTHUKOB

3,10 PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul

3akon Jlxoyns — Jlenma:
2

3.11 O=I"-R-t

3.12 OmneiT Opcreaa. MarHuTHOE MoJe TPsIMOro NPOBOAHUKA ¢ TOKOM. JINHMM MAarHUTHOM U}

3.13 MarauTHOE noJjie TOCTOSTHHOTO MarauTa. B3anmoeiicTBre MMOCTOSTHHBIX MAarHUTOB

3.14 JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOIHUK C TOKOM

3.15 OnbiTel Dapajes. SABieHue >eKTpoMarouTHOM nHayKuuu. [Ipasuno Jlenua
Ilpakmuueckue pabomol
N3mepeHue HIIeKTpUYECKOTO COMPOTHBJICHHUS PE3UCTOPA; MOIIHOCTH AJICKTPHUYECKOT
TOKA.

316 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIECTO B MPOBOAHHUKE (PE3HCTOPH!
KOHIIaX IMPOBOJIHUKA; 3aBHCUMOCTH COINPOTHUBIICHHS OT JUIMHBI MPOBOJHHUKA, TUIOIIE
yIIeIBHOTO CONPOTHUBIICHHUS.

[IpoBepka mpaBuia s JIEKTPUUECKOTO HANPSDKEHUS NP TOCIEI0BATEILHOM COCIHUE
CHJIBI AJICKTPUYECKOTO TOKA IIPH MapaIeIbHOM COCTUHEHHUH TIPOBOIHUKOB (PE3UCTOPHI
317 Qu3suueckue a61eHUs 8 npupoode: EKTPUUECKUE SIBJICHUS B aTMocdepe, INeKTPUIECTB

I0JIC 3eMJ'II/I, L[peﬁ(b MOJIFOCOB, POJIb MAIHUTHOT'O TIOJIA AJIF ’)KU3HU Ha 3CMJ'IC, MOJIAPHOC




Texunuueckue ycmpoiicmea: 3IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pPEOCTAT, CY

3.18 AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, HArpeBaTeNbHBIC AIEKTPONPUOOPHI (IIPUMEPHI),
AJIEKTPOMArHUT, 3JIEKTPOIBUraTeb IOCTOSTHHOIO TOKA, FEHEPAaTOP MOCTOSIHHOIO TOKa

3.19 DneKkTpoMarHuTHbIE BOJHBL [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JlydyeBas monensb cera. [IpsiMonmHeliHOe pacnipocTpaHEeHUE CBeTa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino

3.22 [Ipenomnenue cBera. 3aKOH MPETOMIICHUSI CBETA

3.23 JHucnepcus cBera

3.24 JIunza. Xox nydent B inH3e. POKYCHOE pacCTOSIHUE JTUH3bL. ONTHYECKAs CUJla JTUH3bL: L

3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue mpruoopbl
Ipakxmuueckue pabomoi
###Par###lI3mMepenne ONTUYECKOW CHIIBI coOuparomieil JMH3BI, (DOKYCHOTO paccT
CBOMCTBY paBEHCTBA Pa3MepOB NpeaMeTa U U300paKeHUs1, KOTla IPEIMET PacIOIOXKel

3.26 MPETOMIICHHUS CTEKIIA.
###Par###lIccnenoBanue CBOWCTBA HM300pa)KEHUs, IOJYYCHHOTO C TIOMOIIBIO C
(OKYCHOTO pacCTOSIHUA JABYX CJIOXEHHBIX JIMH3; 3aBUCUMOCTH YIJjla MPETOMIICHHS CBE
I'PaHUIIE «BO3JLyX — CTEKIIO»

307 Qusuueckue asnenus 6 npupooe: 3arMenus ConHua u JIyHbl, IBeTa TeJl, ONTUYECKHE
pedpakuus, paayra, MUPax)

3.28 Texnuueckue ycmpoticmea: OYKU, IEPUCKOIL, (pOTOAMNIApaT, ONTHUECKHUE CBETOBO/IBI

4 KBAHTOBBIE ABJIEHUA

4.1 PaguoaktuBHOCTh. Anb(a-, Oeta-, ramma-u3nydenus. Peakiuu anbda-u Oera-pacnana

4.2 OmnsiThl Peszepdopna no paccesnuto anbda-vactui. [lnanerapnas Mmozens atoma

4.3 CocraB aToMHOTO sipa. M30TOMIBI

4.4 Ilepron nomypacnazia aTOMHBIX Jep

4.5 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOI0 M MACCOBOTO YHCET




4.6

Qusuueckue sA61eHUs 8 npupode: eCTECTBEHHBIN PaANOAKTUBHBIN ()OH, KOCMHUYECKHE

IIPUPOIHBIX MUHEPAJIOB, IEUCTBUE PAJUOAKTUBHBIX U31y4YEHUN HA OPraHU3M 4EJIOBEKA

4.7

Texnuueckue ycmpoticmea. CIIEKTPOCKOI, NHIUBUAYaJIbHBIN 103UMETp, Kamepa Buibcc




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka: 7-i kinacc: 6a30BbIM YPOBEHb: yUeOHUK; 3-€ U3/laHue, nepepadoTaHHOE
[epsimkun .M., UBanoB A.U. AkuronepHoe o6miectBo «M31aTeabcTBO
«IIpocserenue»

» dusuka: 8- kacc: 6a30BbIN YpOBEHb: yUeOHUK; 3-€ U3/laHue, nepepadoTaHHOE
[epsimkun .M., UBanoB A.U. AkuronepHoe obmiectBo «M3naTteabcTBo
«IIpocsenieHue»

» ®dusuka: 9-i knacc: 0a30BbI YPOBEHb: YUEOHUK; 3-€ U3JjaHuE, IepepadoTaHHOE
[epsimkun .M., I'yrhuk E.M., IBanoB A.W. u ap. AkunonepHoe o0111ecTBO
«M3narenbctBO «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Jlykamuk B.U. CoopHUK BOompocoB u 3a1ay 1o ¢usuke. 7 - 9 k1. M.
IIpocsemenue, 2010 rox

HNunaktrndeckue Matepuaibl. dusnka. 7 kiacc: yaeOHO-MeToIuuecKoe mocooue/
A.E.

Junaktrndeckue Marepuaibl. dusnka. 8 kinacc: yaeOHO-MeToInYeCcKoe mocooune/
A.E.

Junaktrndeckue Marepuaibl. dusnka. 9 knacc: yaeOHO-MeToIuYecKoe mocooue/

A.E.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



1. bubnuoteka — Bc€ no npeamety «dusuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru
3. Eaunas xomnekuusi HUppoBbIX 00pa3oBaTENbHbIX pecypcoB. — Pexxum

noctymna: http://school- collection.edu.ru
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