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HOACHUMTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3nMke Ha ypOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIOKEHUN W TpeOOBAaHUM K pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTEIbHONU MPOTPAMMBbI, MPEICTABICHHBIX B
OI'oC 000, a Takxke ¢ yu€roM (denepanbHO paboyeil MporpaMMbl
BocruTanus u KoHnenuu npenoiaBanus yaeOHoro npeameTa « Dusmkay.

Copepxanue mporpaMmbl MO (U3MKE HAmpaBiIeHO Ha (HOPMUPOBAHUE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYAIOIIMXCA W OPraHU3alUI0 H3yYEHUS
Gu3MKK Ha JEeATEeIbHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXHOCTH yueOHOTo npeameta B peanusanuu tpedoanuii ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yJbTaraM OOyuYeHHUs, a
TaK)X€ MEXIPEAMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YUYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs.

[Iporpamma 1o (Qu3uMke ycTaHABIMBACT pacHlpeeiIeHrue ydeOHOTO
Marepuana Mo rojgamM oOydeHus (IO KjaccaMm), MpeQIaraeT MNPUMEPHYIO
MOCJEAOBATEILHOCTh H3YUYEHHUS TEM, OCHOBAaHHYI) Ha JIOTUKE pPa3BUTHUS
IPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIuXCs.

[Iporpamma 1o ¢usmke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJAMYECKON
MIOMOIIY YYUTEIO B CO3JaHUU paboueld porpamMMBbl 10 Y4eOHOMY TIPEIMETY .

®dusnka SABISAETCS CHUCTEMOOOPA3YIONIUM IS  €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJBbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE
IPOIICCCOB U SIBJIICHHM, HM3y4aeMbIX XHUMHEH, OHOJIOTMEH, acTpOHOMHEH U
¢dusnueckoil reorpadueif, BHOCHUT BKJIAJ B E€CTECTBEHHOHAYUHYIO KapTUHY
MHpa, TPEAOCTABISET Hauboyiee SCHbIE O0O0pa3lbl MPUMEHEHHUS Hay4YHOTO
METO/Ia TO3HAHUS, TO €CTh CII0CO0a MOTyUYEHHUS TOCTOBEPHBIX 3HAHUM O MUPE.

OnHa U3 rIaBHBIX 3a7a4 (GU3UYECKOT0 00pa30BaHMS B CTPYKTYpE OOIIETO
o0pa3oBaHUsI COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOU T'PaMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnku Ha 0a30BOM ypOBHE MPEIINOJaracT OBJIAJICHUE
CIEAYIOIIUMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOUIUMHU €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

¢ Hay4YHO OOBSCHSTH SIBICHHUS;

¢ OIIEHUBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO HCCIICIOBAHUS;

e UHTEPOPETHUPOBATh JAHHbBIE W  HUCIOJb30BaTh  HAYyYHBIE
JIOKa3aTeIbCTBA JJIs MOJYyYESHUS BHIBOJIOB.

Henu wm3ydenuss ¢GU3MKKM HA YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
onpeneneHsl B KoHueniuu mnpenojgaBanus y4eOHoro mnpenmera «Duszuka» B
oOpa3oBaTenbHBIX oOpranu3anusax Poccuiickoit @Deaepanun, peamu3yOMUX
OCHOBHBIC 00111€00pa30BaTEeIbHBIC MPOTPAMMBbI, YTBEPKACHHOW pEIICHUEM
Komnerun MunuctepctBa mnpocseiienus: Poccuiickoit denepannu (IpOTOKOI
ot 3 nexadps 2019 r. Ne [1K4BH).

eau uzyyenus pusuku:

o TmpuoOpeTeHrne WHTEpeca W CTPEMIICHHsI OOYYArOMIMXCS K HAyYHOMY
W3YUYCHHUIO MPUPOJbI, PA3BUTHE UX HHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM;

¢ pa3BUTHE TMPEACTABICHUA O HAYYHOM METOJI€ T[IO3HAHUA W
dbopMUpOBaHHUE MCCIEAOBATEILCKOTO OTHOIICHUS K OKPYXAIOIIUM
SBJICHUSIM;

o (opmMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KAK pe3yJbTaTa H3yUCHHUS
OCHOB CTPOEHHUSI MaTepuu U (yHAaMEHTAIbHBIX 3aKOHOB (DU3UKU;



o (dopMmHpoBaHHE MPEACTABICHUIN O POJIN PUIMKU JJIsI PA3BUTHSI IPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHII;

e pa3BUTHE TPEJACTABICHUA O BO3MOXHBIX cdepax Oyayuieit
npodecCuOHaNbHON NeATEeIbHOCTH, CBA3aHHOM ¢ (PU3UKOM, MOArOTOBKA
K JaJbHENIIEeMy 00yYEHHUIO B 3TOM HAlPABJICHHH.

JlocTkeHne 3THX IeNiel MporpaMmbl 1Mo (U3MKEe Ha YPOBHE OCHOBHOTO

oO1ero 00pazoBaHus 00eCIeYnBaACTCs PEIICHUEM CIIETYIONINX 3a1aY:

o TmpuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOCHUM BELIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

¢ TPHUOOpPETEHUE YMEHUN OMHCHIBATH U OOBICHITH (PU3NUCCKUE SBICHHUS
C MCTOJb30BAHUEM MOJYUYECHHBIX 3HAHUM;

¢ OCBOCHME METOJOB PEIICHHMsS NPOCTEHUINMX PACUYETHBIX 3a1ady C
UCITOJIb30BAaHUEM (pu3nuecKux MOJIEJIEH, TBOPYECKUX u
PaKTUKOOPUEHTHPOBAHHBIX 33/a4;

e pa3BUTHE YMEHUN HAOJIIOAAaTh NPUPOAHBIC SBICHUS U BBINOJIHATH
OTIBITHI, JIJAOOpATOPHBIE PAOOTHI U SKCIIEPUMEHTAJIbHBIE UCCIIEI0BAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

e ocBOoeHHME Tpu€MOB paboTel ¢ HHPoOpManMed  (U3HYECKOro
COJIep KaHMsl, BKIIOYas MHPOPMALMIO O COBPEMEHHBIX TOCTHKEHHSIX
($u3MKH, aHAIU3 U KPUTUYECKOE OLICHUBAaHKE H(OpPMaLUY;

¢ 3HAKOMCTBO cO cdepaMu  NOpOPECCHOHATBHOW  JIEATEIbHOCTH,
CBSI3aHHBIMH C  (U3UKOW, W COBPEMEHHBIMH  TEXHOJIOTHUSIMH,
OCHOBAHHBIMHU Ha JOCTUKEHUAX (PU3UYECKON HAYKH.

Ha u3yuenue ¢pusuku (6a30Bblil ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus oTBOAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEN0), B
8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 yaca (3 yaca B
HEJIEITIO).

[Ipenaraemerii B mporpamMmme mo (pu3uke mepedeHs 1adbopaTopHBIX padboT
U OIBITOB HOCHUT PEKOMCHJATEIbHBIM XapakTep, YUYHUTENb JeiacT BBIOOP
POBEACHUS J1a00paTOPHBIX PAOOT M ONBITOB C YYETOM HWHIWBHUIYaJbHBIX
OCOOCHHOCTEM  OOydYaromMXCs, CIHCKA OSKCIEPUMEHTAIBHBIX  3aJaHuM,
MpeaIaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (pu3uKe.



COIEPKXAHUE OBYYEHUA
7 KJIACC

Pa3znen 1. ®u3zuka u eé pojib B NO3HAHUM OKPY:KalolIero Mupa.

®usuka — Hayka o npupoje. SBneHus npupobl. Ouznueckue SBICHUS:
MEXaHUYECKUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuuHbl. V3Mepenue pusnyeckux BennuuH. Ousznueckue
npubopsl. [TorpemuocTs u3mepenuit. MexxayHapoHasi cucTeMa eIMHUIL.

Kak ¢u3uka wu JApyrue ecTeCTBEHHBIE HAyKd H3Y4alOT MPUPOLY.
EcTecTBeHHOHAyuUHBI METOJ TO3HAHUs: HAOIIOJIEHHE, MMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIABM)KCHUE THUIIOTE3, OHKCIEPUMEHT IO TMPOBEPKE THUIIOTE3,
oObsicHeHHe HaOmonaeMoro sBiaeHus. OmnucaHne (U3HYECKUX SBICHUH C
MTOMOIIILIO MOJICIIEH.

Jemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBbIE, 3JEKTPUYECKHE, MATHUTHBIE, CBETOBBIC

SBJICHHUSL.
2. @usnueckue npuOOPHI U MpoLEaypa MPSAMBIX U3MEPEHUN aHAJOTOBBIM
1 U (POBBIM PUOOPOM.

Jlabopamopnwie padbomosl u onvimol.

OnpeneneHue 1EHbI ASICHUS Kbl U3MEPUTEILHOTO IprOopa.
W3mepenne pacCTOSIHUIA.

N3mepenne 00bEMa )KUIKOCTH U TBEPJIOTO TEA.

OmnpeneneHne pasMepoB MAJIBIX TEN.

N3mepenne TemrnepaTypbl IpU MOMOIIU KUAKOCTHOTO TEPMOMETpPA U
JaTYMKaA TEMIEPaTypHI.

IIpoBenenne ucciaenoBaHus MO NPOBEPKE TMITOTE3BI: NJAITBHOCTH NOJIETA
mIapyka, MYyIIEHHOTO TOPU30HTAJIbHO, TEM OOJIblle, YeM OOJIbIle
BBICOTA ITyCKa.

Pa3nen 2. [lepBoHavajibHbIE CBe/IEHNS 0 CTPOEHUH BellecTBA.

Crpoenue BemiecTBa: aToMbl M MOJIEKYJIbI, WX pa3mepbl. OTMbITHI,
JOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue uactul BemiecTBa. CBA3b CKOPOCTH JBHMKEHHS 4YacTHUL[ C
Temrneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoneicTBrue yacTuil
BELIECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHple COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, XKUAKOCTEH W
TBEPBIX (KPUCTATUTMUECKHUX) Tell. B3anMOCBsI3b MEXly CBOWCTBAMH BEIIIECTB B
pa3HBIX arperaTtHbIX COCTOSIHUSIX W HMX ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO ABUKECHHUSI.

2. HaGmronenue nuddysun.

3. HaGmonenne  siBlieHW, OOBSCHSAIONIMXCA  TPHUTSDKCHUEM  WITH

OTTAJIKNBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopnwie padbomosl u onvimol.

1. OneHka JuMaMeTrpa aTroMa METOAOM pAI0B (C  HCIOJIb30BAaHUEM

dboTorpadumuii).

2. OnbIThI 10 HAOIIOACHUIO TEIVIOBOTO PACIIMPEHUS Ta30B.

3. OnbITB IO OOHAPYKEHUIO ACHUCTBUS CHIJI MOJICKYJIIPHOTO TIPUTSKCHHUSL.

Paznen 3. /IBu:keHHe M B3aUMO/elicTBHE TeJl.
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MexaHnuueckoe IBHKEHHE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBH)KECHHE.
Cxopoctb. CpeiHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBMXKEHUU. Pacuér myTtH u
BPEMEHM JIBUKECHUS.

SBneHne nHepUMH. 3aKOH MHEPLUUHU. B3auMoaeicTBHE Tell KaK NMpUYMHA
M3MEHEHUSI CKOPOCTH [BIKEHHsS Tel. Macca Kak Mepa WHEPTHOCTH Tela.
[InotHOCTh BeniecTBa. CBSA3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IMHMIIE
00BéMa BellecTBa.

Cuita kak XxapakTepucTuka B3auMoaeicTeus Tei. Cuia ynpyrocTa U 3aK0H
I'yka. U3MepeHne cuiibl ¢ MOMOIIBIO JUHAMOMETPA. SIBIICHUE TATOTEHUS U CUIIA
Tsokectd. Cuna TSOKeCTH Ha Jpyrux IutaHerax. Bec Ttena. HeecomocTsb.
CrnoxxeHre CHJI, HalpaBJIEHHBIX O OAHOW NpsMOM. PaBHOAEHCTByIOAs CHUIIL.
Cuna tpenus. TpeHHe CKONBXEHUS U TPEHUE MOKOs. TpeHue B NMPUPOAE U
TEXHUKE.

Jlemoncmpayuu.

1. HaGmroneHne MexaHU4ecKoro JBUKEHHUS Tea.

N3mepenne cKopoCTH MPSMOJIMHENHOTO IBUKEHUS.
HabGnronenue siBieHUs] HHEPLUU.
HabGnronenue u3MeHeHrs CKOPOCTH ITPH B3aUMOJAECICTBUU TEIL.
CpaBHeHHE MACC MO B3AaMMOJEHUCTBUIO TET.
. Cl0KeHue CuJl, HaNPABJIEHHBIX 110 OJHOU MPSMOU.
Oopamopnbvie pabomuvl u OnvIMbL.
OnpeneneHue CKOPOCTH PABHOMEPHOTO JABWIKEHMS (IIapuka B
KHUJIKOCTHU, MOJIEJIN AJIEKTPUUECKOTO aBTOMOOUJIS U Tak Aajiee).
2. OmpeneneHue CpeaHEN CKOPOCTH CKONIBKEHUS OpyCKa WM IapuKa 110
HAKJIOHHOW ITJIOCKOCTH.
3. OmpeneneHre MIOTHOCTH TBEPJOTO TENA.
4. OmnbITHI, AEMOHCTPUPYIOLIME 3aBUCUMOCTh PACTSHKEHUS (aedopmanyu)
OPYKUHBI OT IPUJIOKEHHOW CHJIBI.
5. ONbITBI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTL CHJIbI TPEHHS CKOJIBKEHHS
OT Beca TeJla U XapakTepa CONPUKACAIOIINXCS [TOBEPXHOCTEM.

Pasznen 4. JlaBiienue TBEPABIX TeJ, KUIAKOCTEN U ra3oB.

HaBnenue. CnocoObl yMEHBUIEHUS M YBEIUYEHHs JaBiieHud. JlaBieHue
raza. 3aBHCHMMOCTb JaBJeHUs rasa OT 00bEma, Temmeparypsl. llepemaua
NABJIEHUS TBEPIABIMU TEJIaMH, MXUIAKOCTAMHU M Tra3aMu. 3akoH Ilackams.
[THeBMaTHyeckue MalIuMHBL. 3aBUCUMOCTh JABJICHHS JKUAKOCTU OT TIyOWHBI.
I'unpoctatuueckuit mapagokc. CooOmiatonuecs cocyabl. [ uapaBiudeckue
MEXaHU3MBI.

AtMocdepa 3emiin u atmMmocdhepHoe naBieHue. [IpruurHbl CylecTBOBaHMS
BO3yIIHON 00osouku 3emumn. OmbiT Toppuueu. U3meperne atmocdepHOro
JaBJICHUS. 3aBHCHUMOCTh aTMOC(EPHOIO JABJIEHUS OT BBICOTHI HaJ YPOBHEM
mops. [Ipubops! 17151 n3MepeHus aTMoc(hepHOro 1aBJICHHUS.

JlencTBue KHUIKOCTM M Ta3a Ha IMOTPYKEHHOE B HHUX  TEJIO.
BoitankuBatonas (apxumeznoBa) cuia. 3akoH Apxumena. IlmaBanume Ten.
Bo3znyxonnasanue.

Jemoncmpayuu.
3aBUCUMOCTB JIaBJICHHS ra3a OT TEMIIEPATYPBHI.

[lepenaua nqaBneHUs )KUIKOCTHIO M TA30M.
Coobmiaromuyecst CoCyIbl.
I'mppaBinueckuil mpecc.

[IposiBnenue neicTBrUs aTMOC(HEPHOTO J1aBJICHUS.

SuvihWwWN
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6. 3aBUCUMOCTb BBITAJIKUBAIOIICH CUJIBI OT 00BbEMA MOTPYKEHHON YaCTH
T€Ja U IJIOTHOCTH KUIKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOLIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCioBHe IUIaBaHUS TEN. IJIABaHWE WM IOIPYXXEHHE TEI B
3aBUCHUMOCTH OT COOTHOIIECHUS TIIOTHOCTEN TeJla U AKUJKOCTH.

Jlabopamopnwie padbomout u onvimel.

1. McchaenoBanve 3aBMCUMOCTH Beca Tela B BOJE OT 00bEMa
NOTPYKEHHOMN B )KUJKOCTh YACTH TEJA.

2. OmpeneneHue BBITAIKUBAIOMIEH CHUIBI, JCHCTBYIOLIEH Ha TEJO,
NOTPYKEHHOE B KUJIKOCTb.

3. IlpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOIIECH CHUJIBI, TEUCTBYIOIIECH Ha
TEJIO B )KUAKOCTH, OT MAaccChl TeJa.

4. OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCHMOCTh BBITAJIKHUBAOIIEH CHIIBL,
JICUCTBYIOIIEH Ha TEJIO B JKHUJIKOCTH, OT 00bEMa MOTPYyKEHHOW B
YKUAJIKOCTh YaCTH TE€JA U OT IJIOTHOCTHU KUIKOCTH.

5. KoncrpyupoBanue apeoMeTpa WIM KOHCTPYHPOBAHHME JIOAKU H
onpeneseHue e€ rpy30n0abEMHOCTH.

Pa3nen 5. PaboTa u MOIIHOCTH. JHEprus.

Mexanudeckas padota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecus pbluara. [I[puMeHeHue npaBuia paBHOBECHS phluyara K OJIOKY.
«3o0notoe mnpaBuino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IlpocTeie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass 5sHeprus. KuHeTHdyeckas W TMOTEHIMAlIbHAs DSHEPTHUSL.
[IpeBpamieHre OAHOTO BHJA MEXAHWYECKOM OJHEPruM B JPYTrol. 3aKOH
COXpPaHEHHMS SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. [TpuMepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomout u onvimel.

1. Ompenenenne pabOThI CUJIbI TPEHUS TIPU PABHOMEPHOM JBHIKCHUH

TeJIa M0 TOPU30HTATILHON MOBEPXHOCTH.

2. HccnenoBanue ycioBHM paBHOBECHUS pblyara.

3. Usmepenue KIIJI HaKTOHHOU IJIOCKOCTH.

4. M3ydeHune 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

8 KUIIACC

Pa3nen 6. TensioBblie sIBJICHHS.

OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUU CTPOECHUS
BellecTBa. Macca U pa3mepbl aTOMOB U MOJIEKYH. OMbIThI, OATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHOKUHETUYECKON TEOPHH.

Mogenu TBEPAOro, *KHUIKOTO U Ta3000pa3HOTO COCTOSIHUN BeIECTBa.
Kpucrannmuueckue u amopdusie Tena. OObsiCHEHUE CBOMCTB ra3oB, KUJIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IMOJOXEHUN MOJIEKYJSIPHO-KUHETUYECKOU TEOPHUHU.
CmauuBaHHE M KaWJUISIpHBIE ABJICHUS. TernaoBoe pacimpeHue u cxaTue.

Temnepatypa. CBsi3b TeMHEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS
yactull. BHyTpennssi sHeprus. CrnocoObl M3MEHEHHS BHYTPEHHEW SHEpIruu:
Teronepenaya  u coBepiieHHe  paboTHI. Buner  termonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIUS, U3JIyUYCHHE.

KonnuectBo TemoTel. Y aelibHas TEINIOEMKOCTD BEIleCcTBa. TeII000MeEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TersioBoro OanaHca. IlnmaBienwe wu
OTBEPJICBAHUE KPUCTALIMYECKUX BEIICCTB. Y JAEIbHAS TEIJIOTA IJIABJICHUA.



[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas TermioTa
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIIEPATypbl KHUIEHHS OT aTMOc(epHOro
JABJICHHUS.
Brnaxxnocts Bo3ayxa.
DHeprus TOIIMBA. Y IeJIbHAs TEIIOTA CTOPAHMUS.
[Tpunmmner padotel TermoBbix aBurateneit KIIJ TermoBoro npuratens.
TennoBble IBUTATENN U 3aIIUTa OKPYKAKOIIEH CPEIbI.
3aKOH COXpaHEHUS U MPEBPAIICHUS YHEPTUH B TEIUIOBBIX MpPOLIECCaX.
JHemoncmpauuu.
Hab6mronenue OpoyHOBCKOTO JBUKEHUS.
Hab6mronenune nuddysun.
HaOnronenue siBneHni CMauuBaHUs U KAMWUISAPHBIX SIBIICHUM.
Halmnronenue TemioBoro paciumpeHus Tel.
N3menenue naBieHus raza npyu U3MEHEHUU 00bEMa U HarpeBaHUM WK
OXJIQXKJICHUH.
[IpaBuiia u3MepeHus TeMrepaTyphbl.
Bune! renonepenaymn.
OxJ1a)xIeHUE MPU COBEPILIEHUN PAOOTHI.
. HarpeBanue npu coBepiieHr# paboThl BHEITHUMH CUJIAMHU.
10.CpaBHEHHE TETUIOEMKOCTEN PA3JINYHBIX BELIECTB.
11.Habmronenue KumneHusl.
12. HabnmoieHre mocTostHCTBA TEMIIEPATYPhI IIPU TIJIaBJICHUH.
13. Moaenu TenJIOBBIX ABUTATEIICH.
Jlabopamophuie padbomosl u onvimol.
1. OnbITHI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OmbITHI IO BRIPAIIMBAHUIO KPUCTAJJIOB MOBAPEHHOM COJIM MJIM caxapa.
3. OmnbITeI MO0 HAOTIOACHUIO TEIIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPJIBIX TEIL.
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4. OmnpeneneHue NaBJICHUs BO3yXa B OajulOHe INpULa.

5. OnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3AyXa OT €T0
00BbEMa M HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IlpoBepka THUMOTE3bl JHUHEHHONW 3aBUCHMOCTH [IJIMHBI CTOJIOMKA

KUIKOCTH B TEPMOMETPUUECKOUN TPyOKE OT TeMIiepaTyphbl.
7. HaOmronenue n3MeHEHHs] BHYTPEHHEW PHEPruu Tejna B pe3ysabTare
TerIonepeaayu u padoThl BHEITHUX CHUJL.

8. Hccnenosanue sBI€HHs TEILIOOOMEHA NPU CMELIMBAHUM XOJIOJHOW U

ropstyer BOJBL.

9. OmpenenieHUE KOJMYECTBA TEIUIOThI, IMOJYYEHHOTO BOJOW TIpHU

TEMJI000MEHE C HArPEThIM METAJUTMYECKUM ITUITHHIPOM.
10.0Onpenenenre yaeabHON TEIIOEMKOCTH BEIIECTRA.

11.HccrnenoBanue npouecca UCIapeHus.

1 2.OnpeneneHHe OTHOCUTEIBHOU BJIQXKHOCTH BO31yXa.

13.0npenenenue yaenbHON TEMI0ThI MJIABJICHHUS JIbJA.

Pa3zjnes 7. DiekTpruyeckre U MATHUTHBIE SIBJIEHUS.

OnekTpuzanus Ten. J[Ba poja sneKkTpuuecKkux 3apsiioB. B3zaumonaelicTBue
3apspKeHHbIX Tell. 3akoH KyioHa (3aBUCMMOCTh CHIIBI  B3aUMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTY TEJIaMU).

Onektpuueckoe noise. Hanpssk€HHOCTh amekTpuueckoro nosns. [Ipuaiun
CYyNEPHO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenn »snexkTpuyeckux 3apsaoB. ODIJIEMEHTAPHBIA  3IEKTPUYECKUI
3apsin. Ctpoenne aroma. [IpOBOJHUMKM M JHUAJIEKTPUKUA. 3aKOH COXpPAHEHUS
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUA TOK. YCJIOBHS CYIIECTBOBAHMS AJIEKTPUUYECKOTO TOKA.
NctouHuku MOCTOSSHHOTO TOKa. JIeHCTBUS AIEKTPUUYECKOTO TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTIX U razax.

Onektpuueckass nenb. Cuia ToKa. DJIEKTPUYECKOE HAIPSHKEHHUE.
ComnpoTuBiieHHE TPOBOJAHUKA. Y ACIBHOE CONPOTHUBICHUE BEIMIECTBA. 3aKOH
Oma nmna ywactka uenu. llocnemoBaTenbHOE W TMAapajuiesIbHOE COEAUHEHUE
MIPOBOIHUKOB.

Pabota ¥ MOIIHOCTh 3JEKTpUYECKOTO ToKa. 3akoH Jxoyns—JleHua.
DONEeKTpUYECKUe 1EMU U MOTPEOUTENd HJIEKTPUYECKOM SHEPruu B OBITY.
KopoTtkoe 3aMbikanue.

[ToctostHHbIE MarHuThl. B3auMonelWcTBHE TOCTOSAHHBIX  MAarHUTOB.
MarauTtHoe mnosie. MarouTHoe moJjie 3eMJIM M €ro 3Ha4eHue I KU3HU Ha
3emze. OnbIT Opcrena. MarHUTHOE TOJIE 3IIEKTPUYECKOro ToKa. [IpumMeHenue
AJIEKTPOMArHUTOB B TEXHHUKE. JIeWCTBHE MarHUTHOIO IIOJIS Ha IMPOBOJHUK C
TOKOM. DNEeKTpOIBUTATEIb IIOCTOSIHHOTO TOKA. Hcnonbs3oBaHue
3JIEKTPOJIBUTATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @Papanes. SBneHue >SIEKTPOMArHUTHOM WHAyKOuu. [IpaBumio
Jlenna. Onextporenepatop. CrocoObl MOMYyYEHUS DIIEKTPUUECKOW HSHEPIHH.
SHeKB)OCTaHuHH Ha BO300OHOBIIIEMBIX UICTOYHUKAX YHEPTHUU.

eMoHCmpayuu.

1. DneKkTpu3anus Tel.

2. JIBa poaa 3IEKTPUYECKUX 3apsS0B U B3aUMOICUCTBUE 3apSKEHHBIX
TelL.

Y CTpORCTBO U AENCTBHUE IIEKTPOCKOTA.
DJIEKTPOCTATUYECKAS MHIYKIIHSL.
3aKOH COXpaHEHUA AIIEKTPUUECKUX 3aPsII0B.
[IpOBOTHUKH U TUDJIEKTPUKHU.
MoaenupoBaHue CHIIOBBIX TUHHUM SJIEKTPUUECKOTO MOJIA.
M cTOUYHMKHN OCTOSTHHOTO TOKA.
€UCTBUS DJIEKTPUYECKOTO TOKA.
10.27EKTPUYECKUN TOK B KUJIKOCTH.
11.1"a30BbIU pa3ps.
12. U3MmepeHnne criibl TOKa aMIIEpMETPOM.
13. U3MepeHune 3eKTpUYECKOTO HaNPSKEHUS] BOJIBTMETPOM.
14. PeocTar u Mara3vuH CONPOTHUBJIEHUN.
15. BzaumoiericTBre NOCTOSTHHBIX MarHUTOB.
16. MozennpoBaHre HEBO3MOXKHOCTH Pa3AEIEHUs MIOJIFOCOB MATHUTA.
17. MozennpoBaHre MarHUTHBIX MOJIEM HOCTOSTHHBIX MAarHUTOB.
18. OnwIT Dpcrena.
19. MarauTHOE MoJie ToKa. DJIEKTPOMArHHUT.
20./lelicTBHE MarHUTHOIO TIOJIS1 HA MPOBOJHUK C TOKOM.
21.D7eKTpOIBUraTelb MOCTOSSHHOTO TOKA.
22. McciienoBaHue sIBIICHUS DJIEKTPOMArHUTHOW UHAYKIHH.
23. OnbiTel Papajes.
24.3aBUCUMOCTb HANpaBJIEHUSI UHIYKIIMOHHOTO TOKa OT YCIOBUU €ro
BO3HUKHOBEHUS.

25. DJEKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnwie padbomosl u onvimel.

CHRNOWU AW



1. OnbITel MO HAOJIOACHUIO BJEKTPU3ALMHM Tel HWHIAYKUWEW W MpuU

COTPUKOCHOBEHUH.

2. HccnenoBanue ACHCTBUS AICKTPUYECKOTO TOJISI HA MPOBOJIHHUKU U
TUDIIEKTPUKH.

3. COopka u mpoBepka padOThI JIEKTPUUECKOMN 1IETH MOCTOSIHHOTO TOKA.

4. VI3aMepeHue U peryJupoBaHUE CHIIBI TOKA.

5. M3MmepeHune u peryImpoBaHUE HAMPSHKESHUS.

6. MccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UAYLIETO Y€pe3 PEe3UcTop, OT
COTIPOTUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

7. OTBITHI, JIEMOHCTPHUPYIOIIHE 3aBHCUMOCTH ANEKTPUIECKOTO

COIIPOTUBIIEHUSI INPOBOJHUKA OT €ro JUIMHBI, IUJIOIIAAU IOIEPEYHOIO
CEYEHUs U MaTepuana.

8. IIpoBepka mpaBuia CHOXKEHUS HANPSKEHUW NPHU MOCIEA0BATEIILHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia JJisl CHJIBI TOKAa MPU HapauI€IbHOM COEAUHEHUU

PE3UCTOPOB.

10.0mpenenenre pabOThl  DIEKTPUYECKOTO TOKa, WAYIIETO depe3
pe3ucTop.

11.0mpenencHue MOIIMHOCTH JJIGKTPHUECKOTO TOKa, BBIACIIEMON Ha
pe3ucrope.

12.MccnenoBanye 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO YE€PE3 JaMIIOUKYy, OT
HaIpPsDKEHUS Ha HEW.

13.0Onpenenenue KII/[ nHarpeBarensi.

14.MccnenoBaHne MArHUTHOTO B3aUMOIEUCTBUS ITIOCTOSTHHBIX MAarHUTOB.

15./3yyeHrne MArHMTHOTO TIOJII TIIOCTOSHHBIX MAarHUTOB IIPU  HUX
00OBbEIMHEHUU U Pa3/ICICHUU.

16.MccnenoBanne JEUCTBUSA DJIEKTPUYECKOTO TOKA HA MarHUTHYIO
CTPEJIKY.

17.00BITBI, JAEMOHCTPUPYIOIIHME 3aBHCHUMOCTb CHJIBI B3aUMOJEUCTBUS
KaTylIKd ¢ TOKOM M MarHuTa OT CWIbl TOKAa M HalpaBJICHHUs TOKAa B
KaTYIIKE.

18.M3yueHune NelCcTBUS MAarHUTHOTO MOJIE HA TPOBOJHUK C TOKOM.

19.KoHCTpyupoBaHue 1 u3yyeHue padoThl ANEKTPOJBUTATENS.

20.13mepenne KII/I anmexkTpoaBUraTenbHOM YCTAHOBKH.

21.01BIThI IO HCCIIEIOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW HHIYKIIUH:
UCCIIEJOBAHNE M3MEHECHMM 3HAYEHUs M HaIlPaBJICHHWs MHIAYKLIUOHHOIO
TOKa.
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Pa3nen 8. Mexanudeckue siBJICHHUS.

Mexannueckoe nBuxkeHue. MarepuanpHas Touka. Cucrema otcuéra.
OTHOCHUTENIBHOCTh MEXAHWYECKOT0 JBHKEHUSA. PaBHOMEpHOE MpSMOJIMHENHOE
nBrkeHue. HepaBHOMepHoe mpsMonuHEiHOoe  ABwxkeHue. CpenHsas u
MTHOBEHHAs CKOPOCTH TeJla IIPU HEPABHOMEPHOM JBHIKCHUH.

Yckopenne. PaBHOyckopeHHOE mpsiMOiuHeHoe ABmxeHue. CBoOoIHOE
nagenue. OnbITsl [ anuies.

PaBHOMepHOE ABMXKEHUE MO OKPY)HOCTH. [lepros u yactora obOpaieHus.
JluHerHas 1 yriioBas CKOpOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHUE.

ITepsbii 3akoH Herorona. Bropor 3akon HeroroHa. Tperuil 3akoH
Herorona. [IpuHImmn cynepno3snuumn Cuil.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJIbKECHMUS,
CHUJIa TPEHUS TTOKOS, IPYyTHUE BUIbI TPECHHUSI.

Cuna TSXKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOIHOTO
najeHus. J(Buxenue mianeT BOkpyr ComHua. IlepBasg kocMuuyeckasi CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue MaTepuambHOM TOYKH. AOCONIOTHO TBEPAOE  TEIIO.
PaBHOBecue TBEPAOro Tena € 3aKpEIUVIEHHOW OChIO BpallleHHUs. MOMEHT CHIIBL.
LlenTp TsxKECTH.

Nmnynec Tena. W3meHenwe wummnyibca. MMmynbe cuibl.  3aKOH
COXpaHEHHS UMITYJIbCA. PEaKTUBHOE IBUKEHUE.

Mexannyeckass pabota U MOUIHOCTh. PaboTa cuil TSXKECTH, yNpYyrocTH,
TpeHusi. CBsi3b dHEpPruu U paboThl. [loTeHnManbHas >Heprust Tena, MOAHSITOrO
HaJl TOBEPXHOCThIO 3eMuid. lloTeHuuanbHasE HSHEPrUsl CKATOW MPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETHYECKON YJHEPTUH. 3aKOH COXPaHEHUS
MEXaHMYECKON IHEPTHH.

Jemoncmpayuu.

1. HabmroneHne MEXaHMYECKOTO JABMYKECHHS TeENa OTHOCHTENBHO PAa3HBIX

TEJI OTCYETA.

2. CpaBHEHHUE ITyTE€H M TPAEKTOPUM IBWKEHHS OIHOTO M TOTO K€ Teja
OTHOCHUTENBHO Pa3HBIX TEJI OTCUETA.

N3mMepeHne CKOPOCTH U YCKOPEHHUS IPSMOJIMHENHOTO JIBUKCHUS.

HccnenoBanne npu3HaKOB pABHOYCKOPEHHOTO JBUKEHUS.

Habmronenue NBHKEHUS TeJIa 10 OKPYKHOCTH.

HaOmrosieHne MEXaHWUYECKUX SBJIECHHMH, MPOUCXOIANIMX B CHUCTEME

oTcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBH>KEHUH

OTHOCUTEILHO KaOMHETa (PU3UKHU.

7. 3aBHCUMOCTb YCKOPEHHS TeIa OT MACCHI TeJIa U JEUCTBYIOIIEN HA HETO
CHUJIBI.

8. HalmroneHue paBeHCTBa CHII TPU B3aUMOCHCTBUU TEJL.

9. M3meHeHue Beca Teja Mpu yCKOPEHHOM JIBHKCHHH.

10.Ilepeiaua MMITyJIbCa TP B3aUMOJICHCTBHH TEJI.

11.I1peoOpa3zoBanus SHEPTUH NIPU B3AaUMOICHCTBUH TEII.

12.CoxpaHeHNe UMITYJIbCa IPHU HEYIIPYTOM B3aUMO/ICUCTBUMU.

13. CoxpaHeHue UMITyJIbCca MPU aOCOTIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGmroieHre peakTUBHOTO JIBMOKEHUSI.

15. COXpaHeHHEe MEXaHNYECKOM SHEPTHH [IPU CBOOOTHOM MaICHHH.

16. CoXpaHeHHE MEXaHMYECKOM DHEPrMU MpPH JBHKEHUH Tela IOJ
JNEUCTBUEM TPY>KUHBI.

ﬂaﬁopamopubte pabomul u onvimol.
KoncTtpyrupoBanue Tpakta sl pa3roHa U JaJibHEHIIEr0 paBHOMEPHOTO
JBIDKCHUS IIapUKA WK TEJICKKH.

2. Onpenenenne CpeIHer CKOPOCTH CKOJBXKEHHS OpYCKa WM JBHKEHHS
1apyvKa Mo HaKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHue yCKOPEHUS Tea IPH PABHOYCKOPEHHOM JBWKEHHH I10
HAKJIOHHOU TIJIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauaJbHONW CKOPOCTH.

5. IlpoBepka THMOTE3BI: €CIM TPH PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAaYaJIbHOM CKOPOCTH MYTH OTHOCSTCA KaK psiJ HEUYETHBIX YHUCEI, TO
COOTBETCTBYIOIIME MPOMEXKYTKH BPEMEHU OJUHAKOBBI.

owvkw



7.
8.
9.

HccnenoBanne 3aBUCHMOCTH CUJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAaJIBHOTO JTaBJICHUSI.

Omnpenenenne K03hGHUIMECHTA TPEHHS CKOJBKEHUS.

Omnpenenenue )XECTKOCTH MPYKUHBI.

Onpenenenne pabOTHI CHUIIBI TPEHHUS IIPU PABHOMEPHOM JIBIKCHHU
TeJIa MO0 TOPU30HTAITBHON MTOBEPXHOCTH.

10.0mnpeneneHue pabOThl CHJIBI YIOPYrOCTH NPU  MOABEME Tpy3a C

HCIIOJIBb30BaHHUCM HCIIOABHUKHOT'O U ITOABHKHOI'O 0JI0KOB.

11./3yueHne 3ak0Ha COXpaHEHUS YJHEPTUH.

Pa3nen 9. Mexanuyeckue KoJjie0aHus U BOJIHBI.

KonebarensHoe nBmxeHue. (OCHOBHBIE XapAaKTEPUCTUKHU KOJCOAHUIA:
IIEpUOoJ, 4YacTOTa, AMIUIMTyJda. MaTreMaTH4eCKUM W NPYKUHHBIM MasTHHKU.
[IpeBpaleHre sHepruu npu KonedaTeIbHOM JIBUKEHUU.

3aryxawomue KojebaHusd. BriHyxkneHHble  KosnebaHus. Pe3oHaHc.
Mexanudeckue BOJIHBI. (CBOWCTBA MEXaHMYECKMX BOJIH. IIpoposbHble U
MONEPEYHbIE BOJHBL. J[TMHA BOJMHBI W CKOPOCTh €€ pacIHpOCTPaHCHHS.
MexaHn4decKre BOJIHBI B TBEPJOM TEJE, CEUICMUYECKUE BOIHBI.

3Byk. I'poMkocTh 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. Hppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1.
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7.
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HaGmronenne xonebaHuil Ten 1mo4 AEHCTBUEM CHIIBI TSHKECTH U CUJIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BIHY X ACHHBIX KOJIEOAHUI U pE30HAHCA.
PacnipocTpaneHue mpo10JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJAEIIN).
Hab6nrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKUH PE30OHAHC.

oopamopuvie pabomul u OnviMol.

OnpeneneHue YacToThl W Tepuoga KoJeOaHUW MaTeMaTHYECKOIo
MasiTHHUKA.

OmnpeneneHue 4acToThl U NEPHOJA KOJIEOAHUN TPYKUHHOTO MasiTHUKA.
UccnenoBanne 3aBUCUMOCTH MEpUOJa KOJICOAHUU MOBEIICHHOTO K
HUTH IPy3a OT JJIMHBI HUTH.

HccnepoBanne 3aBUCUMOCTH IEpUOAA  KOJIEOAHUM TPYKUHHOTO
MasTHHKA OT MacChl Tpy3a.

[IpoBepka HE3aBUCUMOCTHU MEpHO/ia KOJIEOaHU rpy3a, MOABEIIEHHOTO
K HUTH, OT MaccChl Ipy3a.

OneITbl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb I[E€pUOJa  KoJeOaHUi
MPYXUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBIL.
N3mepenne yckopeHusi CBOOOAHOTO MaICHUS.

Paznes 10. DuiekTpoMaruuTHoOE 1oJ1e M 3JIEKTPOMATrHUTHbIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJie.  DJIEKTPOMArHUTHbIE BOJIHBL.  CBOMCTBa
ANEKTPOMArHuTHHIX BOJIH. [lIkana siekTpoMarHuTHBIX BOJIH. Mcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH U1 COTOBOM CBSI3H.

DnexkTpomMarHuTHas npupoja ceeta. CKkopocTs cBeTa. BoHOBBIE CBOMCTBA

CBCTa.

Jemoncmpayuu.

2.

CBolicTBa IEKTPOMArHUTHBIX BOJIH.
BoHoBBIE CBOMICTBA CBETA.

Jlabopamopnwie padbomet u onvimol.



1. M3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIHI0 MOOMIIBHOTO
TenedoHa.

Pa3znen 11. CBeTOBBIE SIBJICHUS.

JlyueBass  mogmenbp  cBera. Mcrounukm — cBerta.  IIpsamonunelrHoe
pactipoctpaHeHue cBera. 3atMeHuss ConHua u JlyHel. OTpaxeHue cBera.
[Tmockoe 3epkano. 3aKoH OTPaKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpesioMiieHUs] cBeTa. [lonHOe BHyTpeHHee
oTpaxkeHue cBeTa. VICmoyib30BaHWE TMOJTHOTO BHYTPEHHErO0 OTPAXKEHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xonm nyuedr B smH3e. OnTuyeckas cucrteMa ¢oToanmapara,
MUKpPOCKONIa M Teyeckomna. ['J1a3 kak onTtudeckas cucteMa. bim3opykocTs U
JATbHO30PKOCTb.

Paznoxxenue Oenoro ceera B chektp. Omnbitel HetoTona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus ceera.

Jemoncmpayuu.

1. IIpssMonuHElHHOE pacIpOCTPAHEHUE CBETA.

2. OTpakeHHE CBeTA.

3. Ilomyyenne uU300pa)k€HU B IUIOCKOM, BOTHYTOM U  BBIITYKJIOM
3epKaJIax.

[Ipenomnenue caera.

OnrTryecKkuii CBETOBO/I.

Xop rydeid B coOHparole JMH3e.

XO0J Iy4der B pacCEUBAIOIIEH JINH3E.

[Tomyyenue n300paxeHuil C MOMOIIBIO JIMH3.

. Ilpunuun geiictBus oToanmnapara, MUKPOCKOIA U TEJIECKONA.
10.Moxens rinasa.

11.Pa3noxenne 6e10ro cBeTa B CIIEKTP.

12.Tlomydenne 6enoro cBeTa Mpu CI0KEHUH CBETa Pa3HbBIX LIBETOB.
Jlabopamopnuie padbomout u onvimel.

1. MccnenoBanne 3aBUCMMOCTH yIJjla OTPa)KEHUsSI CBETOBOTO JIyda OT yrjia
MaJICHUA.

2. M3yueHune xapakTepucTUK U300pakeHUs MpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBHCHUMOCTH yIJIA MPEJIOMIICHUS CBETOBOIO Jyda OT
yIJIa MaJIcHUS. Ha TPAHULE «BO3IYX—CTEKIION.
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4. [lonmydeHue N300pakeHHI ¢ TOMOIIBIO COOMPAOIIEH JTUH3BI.

5. OnpeneneHie  (HOKYCHOrO — pacCTOAHUA M ONTUYECKOM  CHIIBI
COOMPAOILIEH JIMH3BI.

6. OIBITHI 10 Pa3JI0KEHUIO OEJIOT0 CBETA B CHEKTP.

7. OmnbITHI IO BOCTIPUATHIO 1IBETA MPEIMETOB IPU UX HAOIIOACHUM Yepes

IBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIC IBJICHUA.

OmneiTel Pezepdopna u mnaneraprast Mojenb atoma. Monens aroma bopa.
Ucnyckanue u nornoueHue ceera aroMoM. KBaHThl. JInHEeHYaTbie CIEKTPBL.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uzinydeHus. CtpoeHue
aTOMHOro sgpa. HyknonHags wmoxaens  atoMHoro — sigpa.  M3oromsl.
PanuoaktuBHbie nipeBpaiieHus. [lepuoa nomypacnaga aTOMHBIX SAAED.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsiAOBOIO U MAaCCOBOTO YHUCE.
DHeprus cBsizu aTOMHBIX sAnep. CBsi3b Macchl M dHEpruu. Peakiuu cuHTe3a U
nenenusd saaep. Ucrounuku 3neprun CosHIla U 3BE3]I.

Snepnas sHepreTuka. JIeWCTBUSA PAAUOAKTUBHBIX HU3JIYYCHUN HA KUBBIE
OpraHU3MBI.



Jlemoncmpayuu.

CreKTpbl U3Ty4Y€HHUs U TIOTJIOIIEHUS.

CrHeKTpbl pa3IMYHbIX Ia30B.

Cnexktp Bogopoa.

Hab6nronenue TpekoB B kamepe BubcoHa.

Pabora cuéTurika HOHU3UPYIOITUX U3TyUYSHUM.

Peructpanus u3iayyeHus IpUpOAHBIX MUHEPAJIOB U MTPOIYKTOB.

JIaﬁopamoprte pabomul u onvimol.

. HaGmronenue CrutoniHbixX ¥ JUHEHYATBIX CIIEKTPOB U3ITyYCHHUS.

2 HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUHU YACTULBI 10 TOPMO3HOMY

nyTH (1o gororpadusm).

3. M3mepenue pagunoakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001AOIMH MOAYIb.

[ToBTOpUTENHEHO-0000IIAIOIIIHIT MO/TYJIb npeaHa3HaYeH TUISt
CUCTEMAaTH3allMM W O0O0OOHIEHUS MPEAMETHOTO COAEpPXKAHUS M OIbITa
JEeSTEIbHOCTH, MPUOOPETEHHOTO MPU U3YUCHUH BCEro Kypca (PU3MKH, a TakxKe
JUTISI TIOJITOTOBKM K OCHOBHOMY TOCYJIapPCTBEHHOMY 3K3aMEHY IO (DU3UKE IS
00y4Jaronmxcsi, BBIOPABIIMX ATOT YYEOHBIN MPEIMET.

[Ipn w3ydyeHHH JAHHOTO MOIYJSI PEATU3yIOTCd U CUCTEMATU3HPYIOTCA
BUJIbI JIEATEIBHOCTH, Ha OCHOBE KOTOpPBIX O0OECIEeUrnBAaEeTCs JOCTHKEHHE
OPEIMETHBIX U METANpeJIMETHBIX IUIAHUPYEMBIX pe3yJIbTaTOB OO0ydYeHUs,
dbopMHpyeTCsl €CTEeCTBEHHOHAaY4YHAasi TPAMOTHOCTh: OCBOEGHHE HAYYHBIX METOJIOB
WCCIICIOBAHUS SBJICHUHN MPUPOBI U TEXHUKH, OBJIaJICHUE YMEHUSIMU OOBSICHSIThH
dbu3uyeckue SBJICHUS, MPUMEHSS MOJyYEHHbIE 3HAHUS, PellaTh 3aJa4yu, B TOM
YHUCJIE KAUECTBEHHBIE U IKCIIEPUMEHTAJIBHBIE.

[IpyHIMOUATBEHO  AESATEIBHOCTHBIA  XapakTep  JaHHOTO  pasjela
peanu3yeTcs 3a CUET TOro, UTO 00YUAIOIIUECs BHIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM TIpeJiaraeTcsi:

Ha OCHOBE TMOJYYEHHbIX 3HAHWUW pACIO3HABAaTh U HAYYHO OOBSICHSITH
dusnueckue sIBJICHUS B OKPY KaIOIIeH MPUPOJIE U MOBCETHEBHOMN KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJbl MCCIIeIOBAaHUS (DU3MUECKUX SBIICHUM, B
TOM YHKCIIE JJI IPOBEPKHU TUIIOTE3 U MOIYUYEHHUS] TEOPETUUECKUX BBIBOJIOB;
O0OBSICHSITh HAYYHbIE OCHOBBI HAaN00JIe€ BAXKHBIX JIOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HalpuUMep, MNPAKTHUYECKOTO  HCIOJb30BAaHUA  PA3JIMYHBIX
MCTOYHUKOB HEPTrUH HA OCHOBE 3aKOHA MPEBPAIEHUS U COXPAHEHUS BCEX
U3BECTHBIX BUJOB SHEPTHH.

ouvihwNn =



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TTPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs

HalpaBJIeHO Ha JOCTIDKEHHE JIMYHOCTHBIX, METAlpeAMETHBIX U IMPEeIMETHBIX
00pa3oBaTENbHBIX PE3YJIHTATOB.

B pesynbrare wusydyeHuss (UMK Ha YPOBHE OCHOBHOIO OOLIEro

obpazoBaHuss y oOyuyaromerocs OyayT chOpPMHUPOBAHBI  CIEAYIOILINE
JUYHOCTHBIC Pe3yIbTaThl B YaCTH:

1) maTpHOTHYeCKOT0 BOCITUTAHUSI:

- TMpOSIBIICHHWE HHTEpEcCA K MCTOPUM U COBPEMEHHOMY COCTOSTHUIO

POCCHIICKOM (hM3MUECKON HAYKH,

- I[EHHOCTHOE OTHOIIICHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOT0 ¥ TYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

- TOTOBHOCTh K AaKTUBHOMY Yy4YacTUIO B OOCYXJCHHH OOIIECTBEHHO

3HAUMMBIX M OTHUYECKUX TPoOJIeM, CBS3aHHBIX C MPAKTHUYECKUM

MPUMEHEHUEM JOCTHKEHUN (PU3UKY;

- OCO3HAHHME BAKHOCTU MOPAIBHO-3TUYECKUX MPUHIIMIOB B JAEATEIBHOCTU
YEHOT O,

%) 3CTETUYECKOI0 BOCIIUTAHUSA:

- BOCIIPUATHE ICTETHUECKUX KaueCTB (PM3MUECKON HAYKH: €€ TApMOHUYHOTO

IIOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH,

4) HEeHHOCTH HAYYHOT0 MO3HAHHUS:

- OCO3HaHHE€ ILIEHHOCTH (U3UYECKOW HAYKHM KaK MOIIHOTO HMHCTPYMEHTA

IIO3HAHWS  MHUpPA, OCHOBBl  PAa3BUTUA  TEXHOJOTWM,  BaKHEHUILEU

COCTaBJISIFOIIEN KYJIBTYPBI;

- pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, MHTEPECA K MCCIIEI0BATEIbCKON

NEATEIIbHOCTH;

5) ¢opvmupoBaHusi KYJbBTYPbl 30POBbSi M  IMOIHOHAJIBLHOIO

0J1aronoJIy4ns:

- OCO3HaHHWE IIEHHOCTH 0€30MacHoro oOpa3a >XU3HHU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BKHOCTH MpaBUJl OE30MAaCHOTO TOBEACHHUS Ha

TpaHCIIOpPTE, Ha OPOrax, C SJIEKTPUUECKUM U TETUIOBBIM 000OpYJOBaHUEM B

JIOMAITHUX YCIIOBUSIX;

- c(OpMUPOBAHHOCTh HABBIKA PEQIICKCUU, MPU3HAHUE CBOETO TpaBa Ha

OIIMOKY M TaKOTO K€ MpaBa y APYroro 4eJI0BeKa,;

6) Tpy/10BOT0 BOCIIUTAHUSI:

- AKTMBHOE y4aCTHE B PCIICHUHU MPaKTHYECKUX 3a7ad (B paMKax CEMbH,

oOpa3oBaTeILHON OpraHu3allMk, TOopoAa, Kpas) TEXHOJOTHUYECKON U

COIIMAJIbHOW HAIPaBJICHHOCTH, TPEOYIOMMX B TOM YHCIE W (DUIUIECKUX

3HAHUK;

- UHTEPEC K MPAKTUIECKOMY M3YyUEHUIO Mpodecchil, CBI3aHHBIX ¢ (PUBUKOIA;

7) 3KOJIOrM4€eCKOro BOCITUTAHMSA:

- OpUEHTAalUs Ha MPUMEHEHWE (PU3UYECKUX 3HAHUU JJIS PEIICHUS 3a7a4 B

00JIaCTH OKpY’KaroIIe cpeipl, IUIAHWPOBAHUSI TOCTYNKOB M OIEHKH HX

BO3MOYKHBIX MTOCIIEICTBUN 1711 OKPY>KAIOIIEH CPEIbI;

- OCO3HaHHE MI00AIBHOTO XapaKTepa dKOJOTUIECKUX MPOOJIeM U IMyTe uX

pELICHUS;

8) amanTanum K M3MEHSAIOMUMCH YCJIOBUSAM COLUAJIBLHONW M NMPUPOAHOI

cpeabl:



- HOTpGGHOCTB BO B3aHMOI[€I>'ICTBHI/I IIPHU BBIITOJIHCHUU I/ICCJ'IGI[OBaHI/Iﬁ n
ITPOCKTOB (1)H3H‘-ICCKOI>1 HaIpaBJICHHOCTH, OTKPBITOCTb OIIBITY M 3HAHUSIM

APYTHX,

e - TIIOBBIICHHE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Y€pe3 MNPAKTUYECKYIO
JEATEIIbHOCTD;

e - TOTpeOHOCTH B (OPMHUPOBAHMM HOBBIX 3HAHWI, B TOM YHCIIE
bopMyTUpOBaTh HJACH, TMOHATHS, THUIOTE3bI O (PU3MUECKUX OOBEKTaX M
ABJICHUSX;

¢ - oOco3HaHWE JePUIIUTOB COOCTBEHHBIX 3HAHWK M KOMIIETEHTHOCTEH B
o0nactu HU3HKHY;

¢ - IUIAHUPOBAaHUE CBOETO PA3BUTHS B NMPUOOPETECHUU HOBBIX (DU3NICCKUX
3HAHUI;

e - CTPEMJICHHE AaHAJIU3UPOBaTh U BBIABIATH B3aUMOCBS3U IIPUPOIBI,

oOIecTBa U PKOHOMHMKH, B TOM YHCJIE C HCIIOJIb30BaHUEM (HU3NUSCKUX
3HAHMU;

¢ - OIICHKA CBOMX JICMCTBUM C YUYETOM BIIMSIHUS HA OKPYXAIOIIYIO Cpeny,
BO3MOJKHBIX TJ100aJIbHBIX ITOCJICICTBHI.

METAINPEIAMETHBIE PE3YJIBTATbBI

B pesynpTare ocBoeHHs mporpamMMbl MO (PU3UKE Ha YPOBHE OCHOBHOTO
oOmero  oOpa3zoBanuss y  oOywaromerocs  Oyayr  chOpMHUpPOBAaHbI
MeTanpe/aMeTHbIe pe3yJbTaThl, BKJIIOYAIOLIHE M03HABaTEJIbHbIE
yHUBEpCaJbHble Y4yeOHble JAEHCTBHS, KOMMYHUKATUBHBIE YHUBEPCAJIbHBIC
yueOHbIe 1eUCTBUS, PETYJIATUBHbIE YHUBEPCAJIbHbIE yueOHbIE JEHCTBUSL.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

e BBIABISATH M XapaKTePU30BaTh CYIICCTBEHHBIC NPU3HAKA OOBEKTOB
(s1BICHUIN);

¢ YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KJIACCU(PUKALMH, OCHOBAHHUS
JUTs1 000OIIEHUsI U CPaBHEHUS;

¢ BBIABJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PacCMATPUBAEMBIX
dakTax, JaHHBIX W HAOIIOJCHHUSAX, OTHOCSIIMXCS K (U3HICCKUM
SIBJICHHSIM;

¢ BBIABJISITh MPUYUHHO-CIICICTBEHHBIC CBS3H MPU W3YYCHUU (HU3HUCCKUX
SBJIGHMA W TPOLIECCOB, JeJaTh BBIBOJBI C  HCIOJIb30BAHHEM
JEAYKTUBHBIX U WHIYKTUBHBIX YMO3AKITIOUCHHH, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBSA35X (PU3NUECKUX BEIHUNH;

¢ CaMOCTOSITEJIBHO BBIOMPATH CNOCO0 pemieHust y4yeOHOU (hrU3nmuecKoit
3a/1ayu (CpaBHEHUE HECKOJBKUX BapUAHTOB pEUICHUs, BIOOp Hauboliee
MOAXOJSIIETO C YYETOM CaAMOCTOSATENBHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKkie AeHCTBUA!

¢ HCIMOJBb30BAaThb BOMNPOCHI KAaK  HCCIEAOBATENbCKUNA  MHCTPYMEHT
MIO3HAHUS,

e IMPOBOJUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIN (DU3MYECKUN HKCIIEPUMEHT, HEOOJIBIIOE HCCIEeI0BAHNE
(bu3MYECKOro SIBJICHUS;

¢ OIICHMBATh HAa NPUMEHHMOCTb U JOCTOBEPHOCTh HH(pOpMAIHIO,
NOJIYYEHHYIO B XOJ€ UCCIIEJOBAaHUS WIH SKCIIEPUMEHTA;



CaMOCTOATENLHO  (popMyMpoBaTh  00OOIMIEHWS W BBIBOABI  IIO
pe3ylbTaTaM MpOBEAEHHOTO HAOIIOACHMSI, OTIBITA, UCCIICIOBAHUS;
POTHO3UPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE (HU3HUUYECKUX
MPOLIECCOB, a TaKXK€ BBIABUTATH MPEANOJIOXKEHUS 00 UX Pa3BUTHHU B
HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Paborta ¢ ungopmanme:

IPUMEHSATH PA3JIMYHbIE METObI, MTHCTPYMEHTHI U 3aIPOChI IPHU MTOUCKE
1 0TOOpe MHGOPMALIMK WA JAHHBIX ¢ YYETOM MPEIIOKEHHON yueOHOU
busnyeckoit 3a1auu;

aHaJM3UPOBATh, CUCTEMAaTU3UPOBATh 151 WHTEPIIPETUPOBATH
uHGOPMAIIUIO Pa3IMYHBIX BUAOB U (OPM IPEICTABICHUS;
CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (QOpMY MpEACTaBICHUS
uHhOpMAIIUU W WUIIOCTPUPOBATH pEIIaeMble 3a/Jaud HECJIONKHBIMU
CXeMaMH, uarpaMMmamMu, HHOU rpaduKoil 1 UX KOMOMHAITUSIMU.

KOMMyHI/IKaTl/IBHbIe YHUBEPCAJIBHBIC yqeﬁnue )IQﬁCTBPISI:

B X0/l 00CYX/IeHHs y4eOHOr0 Marepuaa, pe3yJbTaToB Jad0paTOPHBIX
paboT M TMPOEKTOB 3aJaBaTh BOMNPOCHI IO CYLIECTBY OOCYKJIaeMOM
TEMbl W BBICKAa3blBaTh WJEH, HAIlCJICHHbIE Ha pEIICHHE 3aJaud |
noJiiepxaHue 01aroxeaaTeIbHOCTH OOLICHMS;

CONOCTAaBIISATh CBOM CYXJCHHUS C CYKICHHSIMH APYTHX YYaCTHHKOB
Jyanora, OOHapyKUBaTh pa3auvKe U CXOJICTBO MO3ULIUK;

BBIpaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO TPEACTABIATh PE3yJIbTaThl BBIOJHEHHOTO (DU3HMUECKOTO
ombITa (IKCIIEPUMEHTA, UCCIIEA0BAHNUS, IPOEKTA);

NOHMMAaTh U  HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBUIYaIbHOM pPaOOThl TMPU PEIIEHUH KOHKPETHOM (hU3MUECKOM
poOJIEMBI;

OPUHUMATh 1€ COBMECTHOW JESTENbHOCTH, OpPraHU30BBIBATH
JNeHCTBUSL MO €€ JOCTWKEHHUIO: paclpenessTh poju, oO0CyXIaTh
MPOIIECCHl M PEe3YyJbTaThl COBMECTHOW paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJICH;

BBITNIOJIHATh CBOIO 4YacTh pabOThl, JOCTUrasi KAUECTBEHHOTO pe3yJibTaTa
[0 CBOEMY HANpaBJICHUIO U KOOPAMHUPYSI CBOM JEHCTBUS C APYTUMHU
YJIeHaMU KOMaH/Ibl;

OLIEHWBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIE Y4eOHbIe NeiiCTBUA

Camoopranuzamnus:

BBISIBIIATH  MPOOJIEMBI B KU3HEHHBIX W yYEOHBIX  CHUTyaIusx,
TPEOYIOUIUX JJI perieHus GU3NIECKUX 3HaAHUM;

OPUECHTUPOBATHCA B PA3IMYHBIX TMOJAXO0JAaX MPUHATHS PEIICHUMN
(MHAMBUlyaTbHOE, NIPUHITUE PEUICHUS B TPyNIe, NPUHATHE PEIICHUI
rpynmnom);

CaMOCTOSATENILHO COCTaBIISATh AJITOPUTM pelieHus: GU3NYecKol 3aaaun
WIM TUIaHA MWCCIIEOBaHUSI € YYETOM HMEIOIIMXCA PECcypcoB U
COOCTBCHHBIX ~ BO3MOXXHOCTCH, —apryMCHTHPOBATh  IpeAaracMble
BApUAHTHI PEUICHUI;

JieJaTh BEIOOp U 6paTL OTBETCTBEHHOCTb 32 PEILICHNUE.

CaMOKOHTpOJIL, IMOIUOHAJIbHBIN HHTEJLJIEKT:



JaBaTh AaJCKBAaTHYIO OLIGHKY CHUTyalldd U TMpejjarath IulaH e€
WU3MEHEHUS,;

OOBSCHATh TMPUYUHBI JIOCTHKEHUS (HEAOCTHUIXKEHHUS) PE3YJIbTaTOB
NeSATEeIbHOCTH, JaBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBBI B JIEATEIHLHOCTH (B TOM UUCIIE€ B X0/ BHIMIOJHEHHUS
(GU3UYECKOTO WCCIICNOBAHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITEIBCTB, U3MEHUBIIMXCA CUTyallud, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEMH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh Ce€0sl Ha MECTO JApPYroro 4ejoBEeKa B XOJE cClopa WIn
JUCKYCCUU Ha HAy4YHYI0 TEMy, MOHMMaTh MOTHUBBI, HAMEPEHUS U
JIOTUKY JAPYTOro;

MPU3HABAaTh CBOE MPABO HA OLIMOKY MPH pelIeHUU (PU3MYECKUX 3a]1ad
WJIU B YTBEPKACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JIPYTOro.

IHHPEAMETHBIE PE3YJIBTATBI

K konmy oOydeHuss B 7/ KJiacce NpeJAMETHBIE pe3yJibTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y O0YyHAIOIINUXCS YMEHHUIA:

UCIOJIb30BaTh TMOHATUA: (U3MUECKHME W XMMHUYECKHUE SIBJICHMUS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJEIb, TUIIOTE3a, €AMHULIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBUKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJUHENHOE), TPACKTOPHs, PaBHOACUCTBYIOIIASL
cwna, gepopmanus  (ympyras, —IUTacTMYecKas), HEBECOMOCTb,
COOOIIIAIOIINECS COCY/IbL;

paznuuath aBieHus (Aud@y3us, TEIIOBOE JIBHXKEHHE  YacCTHIL
BEILECTBA, PABHOMEPHOE JIBJKEHHE, HEPAaBHOMEPHOE JBH)KCHHUE,
WHEpLMS, B3aUMOJCHCTBUE TE€J, pPABHOBECHME TBEPIABIX TEI C
3aKpEIUIEHHOM OCBIO BpAIEHUsA, Iepefadya JaBJICHHUS TBEPIBIMU
TeJIaMHM, XHJIKOCTAMU M razamu, aTMoc(hepHoe NaBieHME, IJIaBaHHUE
T€J, NPEBpalleHHs] MEXaHWYECKOM DSHEPruu) IO OIUCAHUI0 UX
XapaKTEPHBIX CBONCTB M HAa OCHOBE OINBITOB, JIEMOHCTPHUPYIOLIUX
JaHHOE (PU3UYECKOE SBJICHHUE,

pacro3HaBaTh MpPOSIBICHWE M3YYEHHBIX (U3NYECKUX SBJICHUN B
OKpYXalollleM MHUpE, B TOM 4YHcie (U3UUYECKUE SBICHUS B MPHUPOJIE:
PUMEPDI JBUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW U HEKHUBOU
npupoze, NEHCTBUE CHIIbI TPEHUS B NPHUPOAEC U TEXHHKE, BIIUSHHE
aTMOc(epHOro JaBJICHUS Ha KUBOW OpraHu3M, IJIaBaHUE PbIO, phlyaru
B TEJE YEJIOBEKa, NMPU 3TOM IEPEBOAMUTH IMPAKTHUECKYIO 3aJ1ady B
y4eOHYI0, BBIJICTISATh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKHN) (PU3MUECKUX
SIBIICHU;

ONKCHIBAaTh HW3YYECHHBIE CBONCTBA Tel M (U3UUECKHUE SIBICHMUS,
UCHIONB3Ysl  (U3WYEeCKUEe BEJIWYMHBI (Macca, O00BEM, IUIOTHOCTH
BEILIECTBA, BPEMsI, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH,
CWJIa TSKECTH, BEC Tella, CHJIa TpeHHs, JaBiieHue (TBEpAOro Tena,
KUIKOCTH, Ta3za), BBHITAJIKMBAIOIAs CUJIa, MEXaHW4eckas pabdora,
MOIIIHOCTb, IUJICYO CHJIbI, MOMEHT CHJIbI, KO3(DPHUIMEHT MOIe3HOTO
JNENUCTBUS MEXAaHU3MOB, KHHETHUYECKAs U MOTEHIMAIbHAS YHEPTUS ), IPU
ONMHMCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICI HUCIONb3YEMBIX
BEJIMYMH, UX OOO03HAYEHUS W €AMHUIIBI (PU3NYECKUX BEIUYUH,



HaXOAUTh (DOPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3HUECKYIO BEJIMUUHY C
JOPYTUMU BEIWYMHAMH, CTPOUTH T'paUKH H3YYEHHBIX 3aBUCHUMOCTEN
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MYECKHUE SBICHUS U TPOIECCHI,
UCIIOJB3Ys TMpaBWiIa CIOXKEHUS CUl (BIOJb OJHOW MPsIMOM), 3aKOH
I'yka, 3akoH Ilackais, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS pblyara
(Omoka), «30JI0TO€ TMpPaBUJIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKON PHEPruu, MpU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIMChIBATh €T0 MAaTEMATUYECKOE BBIPAXKEHNUE;

OOBSCHATH (pU3MUECKHe SBICHHS, MPOIECCHl M CBOICTBA TEl, B TOM
YuCcl€ W B KOHTEKCTE CHUTyallud IPaKTUKOOPUEHTUPOBAHHOTO
XapakTepa: BBISABIATbD NPUYUHHO-CIECACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHHE M3 1—2 JIOTMYECKUX MIAaroB ¢ OMopoil Ha 1-2 M3y4eHHBIX
CBOMCTBA  (PU3MYECKUX  SIBICHUH, (QU3NYECKHX 3aKOHa WU
3aKOHOMEPHOCTH;

pemarby pacy€THble 3a7auud B 1-2 nelCTBUS, UCIHOJNB3YsS 3aKOHBI U
(dopMyIibl, cBsi3bIBarOLINE (U3NYECKUE BETUYMHBI: HA OCHOBE aHajIn3a
YCIOBHSI 3aJa4d  3allMChIBaTh KPAaTKOE YCJIOBHE, IOACTAaBIATh
(¢u3nyecKue BeIMYUHBI B (OPMYJIbI U MPOBOJUTH PACYETHI, HAXOIUTh
CIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JUIsl PELIEHUs 3a/ad, OLICHUBATh
PEATUCTUYHOCTD OJYyYEHHON (PHU3UUECKOI BEIIUUUHBL;

pacrno3HaBaTh MpOOJIEMBbl, KOTOPbIE MOKHO pEHIUTh MpPH I[OMOIIU
(U3MYECKUX METOJI0OB, B OINHCAHMM MCCJIEIOBAHUS  BBIIEIATH
MIPOBEPSIEMOE MPETOT0KEHNE (rumoresy), pa3nuyaTh u
MHTEPHPETUPOBATH MOJYUYEHHBIN pe3yJbTaT, HAXOJUTh OIIMOKHU B X0JI€
OIIBITA, I€JIaTh BBIBOJBI 110 €T0 pe3yJIbTaTaMm;

OPOBOAUTH OMBITHl [0 HAOJIOJECHUIO (PU3NYECKUX SBICHUN WIU
dbu3nyeckux  CBOMCTB  Tex: dbopMynupoBaTh  MPOBEPSEMbIC
NPEANnoJoKEeHUs, coOMpaTh  yCTAaHOBKY M3  MIPEIJIOKEHHOIO
000py10BaHUs, 3aIUCHIBATH XOJ] ONbITAa U POPMYIUPOBATH BBIBOIBL;
BBIIIOJIHATH TPSIMBIE U3MEPEHUs PACCTOSIHUS, BPEMEHHU, MacChl Tea,
0o0BbéMa, CHUJIbI M TEMIIepaTypbl C HCIOIb30BAHUEM AaHAJOIOBBIX U
nM(pPOBBIX MPUOOPOB, 3aMMCHIBATh MOKAa3aHUsS MNPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHMUIA;

IPOBOAUTDH UCCIEAOBAHNUE 3aBUCUMOCTH OJHON (PU3NUYECKON BEIUYUHBI
OT JIPYroi C UCHOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MyTH
PAaBHOMEPHO ABMXKYILErOCsl TeJa OT BPEMEHM JBUKEHUS TeJsa, CHUJIbI
TPEHUSI CKOJIBKEHUSI OT Beca Tejla, KauecTBa 00pabOTKU MOBEPXHOCTEMN
T€JI W HE3aBHCHUMOCTU CWJIBl TPEHUS OT IUIOIIAJA CONPHUKOCHOBEHUS
TE€J, CUJIbI YIPYTOCTH OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIbI
OoT 00bEMa MOTPYKEHHOM YaCTH TeJla U OT IJIOTHOCTH KUIKOCTU, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TJIyOWHBI, Ha KOTOPYIO
MOTPY’KEHO TENO, YCIOBUM IJIABAHMS TeJl, CIOBUI PABHOBECHUS pblyara
U OJIOKOB), y4acTBOBaTh B IUIAHHUPOBAHUHM Y4YEOHOIO HCCIETOBaHMUS,
coOupatb  yCTaHOBKY M BBINOJHATH  HM3MEpPEHHs,  Cleays
NPEAJIOKEHHOMY  IJIaHy, (DUKCUPOBATh PE3yJIbTAThl IOITYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJE MPEIOKEHHBIX TAOIUI] U
rpaduKoB, JenaTh BHIBOBI [0 PE3yJIbTaTaM HCCIEIOBAHNUS;

IPOBOAUTH KOCBEHHbIE M3MEPEHHUs (PU3MUECKHX BEIHYUH (TUIOTHOCTH
BEILECTBA JKUJIKOCTU W TBEPAOrO TeEJa, CUJla TPEHHS CKOJIbXKECHHS,
JIaBJICHHE BO3/1yXa, BBITAJIKUBAIONIAsl CHUJIA, IEWCTBYIOIAs Ha
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NOTPYXKEHHOE B JKUIKOCTH TeNO, KOI(DPHUIIMEHT MOJIE3HOTO JEHCTBUS
IPOCTBIX MEXAHU3MOB), CJIEAys MNPEIJIOKEHHON HWHCTPYKUMU: MpHU
BBITIOJIHEHUU U3MEPEHUI cOOUpaTh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY U
BBIYUCIISITh 3HAYEHNE NCKOMOU BEJINYUHBI;

coON0JaTh IMpaBuja TEXHUKM O€30MacCHOCTM NpH  pabore ¢
71a00paTOPHBIM 000PYJOBAHUEM;

yKa3bIBaTh NMPUHIUIIBI TEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPONCTB:
BECHI, TEPMOMETpP, TUHAMOMETP, COOOIIAIOIIMECS COCY/bI, OapoMETp,
phIuar, MOJBUKHBIN U HETTOABUKHBIN 00K, HAKJIOHHAS TJIOCKOCTb;
XapaKTEpPU30BaTh MPUHLMUIIBI JEHCTBUSA M3YyYEHHBIX HOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX OMHCAHUSA (B TOM YHCIE:
MNOAIINIIHUKY, YCTPOMCTBO BOJOIPOBOAA, THAPABIMYECKHI Ipecc,
MaHOMETpP, BBICOTOMEpP, MOPUIHEBOW HACOC, apeoMeTp), HCIONb3Ys
3HAHMSIT O CBOMCTBaX (PU3MYECKUX SBJIEHUH U HEOOXOJUMBIE
(du3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TpUMEpPhl  (HAXOauTh HH(OpPMAIMIO O MpUMEpax)
IPAKTUYECKOTO MCIIOJIb30BAHUS (PM3UUYECKUX 3HAHUU B MOBCEIHEBHOMN
YKU3HU JUIsl 0OecrieueHnsi 6€30MacHOCTH MPU 00pallleHuy ¢ MpudopaMu
U TEXHUYECKUMH yCTPONCTBAMU, COXPAHEHHS 310POBbsSl U COOJIOECHUS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPYIKaIOIIEH cpee;
OCYIIECTBIATH OTOOp HUCTOYHUKOB uUHpopManuu B HHTepHere B
COOTBETCTBUM C 3aJaHHbIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINUXCSA 3HAHUW M TYTEM CPaBHEHUS PA3IMYHBIX HCTOYHUKOB
BBIACIATh MH(POPMALIMIO, KOTOpas SBJISETCS MNPOTHBOPEUYMBON WM
MOKET ObITh HEIOCTOBEPHOM;

UCIOJIb30BaTh IPU  BHINOJHEHUM y4YeOHBIX 3aJ@aHUM  HAy4dHO-
HOMYJISIPHYIO JIUTEPATypy (PU3UUECKOrOo COAEpKaHUs, CIpPaBOYHBIE
MaTepuanbl, pecypcbl ceth  WHTepHEeT, BIageTh MNpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusl MHPOPMALMKM U3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHbIE M YCTHBIE COOOILEHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(POpMALIUU (PU3NUECKOTO COJEPKAHMS, B
TOM 4YHCle MNyOJIMYHO JeiaTh KpPaTKHE COOOIIEHHS O pe3yJibTaTrax
IPOEKTOB WM YYEOHBIX HCCIEJOBaHUM, TMpPU HTOM TPaMOTHO
WCIIOJIb30BaTh M3YyYCHHBIM TOHATHMHBIA ammapar Kypca (Qu3ukw,
COIPOBOXK/J1aTh BBICTYIUICHHUE NTPE3ECHTALINEN;

IIPU BBIMIOJTHEHUHM YYEOHBIX MPOEKTOB M MCCIEAOBAHUI pacrpenessith
00s13aHHOCTH B TPYyIIE€ B COOTBETCTBUU C MOCTABJIECHHBIMH 33Ja4aMH,
CIIEIUTH 3a BBINOJHEHUWEM IIJJaHA JCHCTBUM, aJEKBATHO OLICHUBATH
COOCTBEHHBIH BKJIaJ] B JIEATEIbHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHUKATHBHOE B3aUMOICHCTBUE, YUUTHIBASI MHEHHE OKPY KAIOIIHX.
KOHIy oOyueHusi B 8 KJjacce MpeIMETHBbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

WCNOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE
JBUKEHHE aTOMOB W MOJIEKYJI, arperaTHbleé COCTOSIHHMSI BEIIECTBA,
KpUCTaJUTMYeCKue U aMopdHbIe Teja, HACHIIICHHBINM 1 HEHACHIIIICHHBIN
nap, BIJIAXHOCTh BO3/lyXa, TEMIEparypa, BHYTPEHHSS HHEprus,
TEIUIOBOM  JIBUTATEb,  JJIEMEHTApPHBIM  JJIEKTPUYECKHM  3apsif,
AJEKTPUYECKOE TMOJIC, MPOBOJHUKA W AUBJIEKTPUKH, IOCTOSHHBIN
AIEKTPUYECKUN TOK, MATHUTHOE TOJIE;



pasnuyarh SBJICHUA (TEIJIOBOE PACIIMPEHUE U CKaTHe, TEIIonepeaaya,
TEIJIOBOE  pAaBHOBECHE, CMAuyMBaHUE, KalWULSIPHBIE  SIBJICHUS,
UCIapeHue, KOHJICHC AU, TJIaBJICHHE, KpUCTaIU3aIUs
(oTBepIEeBaHUE), KHUIIEHUE, Terulonepeaaya  (TEmIONPOBOIHOCTD,
KOHBEKLUS, U3yUYEHUE), dJIEKTPU3ALHMS TEJ, B3aUMOJACICTBUE 3apsI0B,
JNENUCTBUA AIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBIE MAarHUTOB, IEHCTBHE MAarHUTHOTO MOJISl HA MTPOBOJIHUK
C TOKOM, OJJICKTPOMArHWTHAs MHAYKIMSA) 1O OMNHCAaHUI0  UX
XapaKTEpHbIX CBONCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX
JTaHHOE (PU3UUYECKOE SBIICHUC;

pacro3HaBaTh MPOSBICHUE M3YyYEHHBIX (PU3NYECKUX SBICHUN B
OKpYXalollleM MHUpE, B TOM 4Yucie (U3HUECKHE SIBICHUS B MPHUPOJIE:
NOBEPXHOCTHOE HATSKEHHE M KalWULIPHBIE SIBICHUS B MPHUPOJAE,
KpUCTaulbl B mpupone, uznydeHue CoiiHLA, 3aMep3aHue BOJOEMOB,
MOpCcKHe Opu3bl, o0Opa3oBaHHWE pOCHIl, TyMmaHa, UWHEs, CHera,
JIIEKTPUYECKUE SBJICHUS B arMmocdepe, HIIEKTPUUYECTBO KUBBIX
OpPraHMW3MOB, MAarHUTHOE ToJe 3eMJd, Jpeilp MOoJaCoB, poOJib
MarHUTHOTO TOJIS JUIA JKU3HM Ha 3eMJle, MOJISIPHOE CHUSIHHUE, MPH 3TOM
NEPEeBOAUTh  NPAKTHYECKYI0 3aJadyy B  y4eOHYIO,  BBIACNATH
CYIIIECTBEHHbBIEC CBOMCTBA (TIPU3HAKH) (PU3UUECKUX SIBJICHUN;
ONKCHIBAaTh HW3YYEHHbIE CBOMCTBA Tel M (PU3HUECKUE SIBICHUA,
UCHOJNB3YSl  (PU3MYECKUE BEJIMYMHBI (TEMIEparypa, BHYTPEHHsA
JHEPrus, KOJIMYECTBO TEIUIOTHI, yJAeJbHas TEIJIOEMKOCTh BEIECTBa,
yJAelibHAsl TEIIOoTa IUIABJICHMS, yJAeJbHas TEeIoTa MapooOpa3oBaHMS,
yAelbHAsl TEIJIOTa CropaHus TOIUIMBA, KOA((UIMEHT MOJIE3HOTO
NEHCTBUSL TEIJIOBOM MAIIMHBI, OTHOCHUTENbHASI BJIAXXHOCThb BO3/yXa,
AIIEKTPUYECKUI 3apsii, cuja TOKa, DJJIEKTPUUECKOE HampsKeHHe,
CONMPOTHUBJIEHUE NPOBOJHUKA, YAEIbHOE CONPOTUBIECHUE BEILECTBA,
paboTa ¥ MOIIHOCTb JIEKTPUUYECKOrO TOKA), IPU OMHCAHUH MPaBUIIBLHO
TPaKTOBATh (PU3NUECKHUM CMBICI UCIIOJIb3YEMBIX BEJIMUMH, 0003HAUEHUS
U €IUHUIIBI PU3NYECKUX BEIMYUH, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE
TaHHY!0 (DU3MYECKYI0 BEIMYMHY C IPYTMMH BEITUYMHAMHU, CTPOUTH
rpaduky U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEINYHH,
XapaKTEepU30BaTh CBOWCTBA Tel, (PU3MYECKHE SIBIICHHUS M MPOLECCHI,
UCIIOJIB3YSl OCHOBHBIE MOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON Teopuu
CTPOGHMSI ~ BEIIECTBA, MNPHUHLIMI  CYNEpHo3ulMu  moyied  (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH Oma s
ydacTka 1enu, 3akoH /[xoyns—JIeHia, 3aKkoH COXpaHeHUs! SHEPTUH, TIPU
TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBIBATh €ro
MaTeMaTHYeCKOE BBIPAXKECHUE;

OOBSACHATH (PU3MYECKHE MPOLIECCHl M CBOWMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE  CUTyallMid  MPAKTUKOOPHUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUYMHHOCIIECICTBEHHBIEC CBSI3U, CTPOUTH 00BsICHEHHE U3 1—2
JIOTHYECKHX IIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3NUECKUX
SIBJIEHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THpIE 3aJadu B 2—3 JEHCTBUS, HCIOJB3Yys 3aKOHBI U
dbopmyibl, CBs3bIBaIOIINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHaJu3a
YCIIOBUS 3a/layMl 3alMChIBATh KPATKOE YCIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX JJIs pelleHus 3aJadyd, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMbIE I €€ pelIeHus], MPOBOIUTh PACUETH U CPABHUBATD



MOJlyYeHHOE 3HaueHue (U3NYECKOM BEIWYMHBI C HM3BECTHBIMU
JAHHBIMU;

pacro3HaBaTh MPOOJIEMbl, KOTOpPHIE MOXKHO PEIIUTh MPU TOMOIIU
(buU3MYECKUX METOJIOB, UCIIOJIb3Ysl OMUCAHUE UCCIIEIOBAaHUS, BBIIEISATh
IIPOBEPSAEMOE TMPEIIOIOKEHUE, OLEHUBATh NPABUIBHOCTH MOPSIKa
IIPOBE/ICHUSI HCCIIEOBAHUS, 1€JIaTh BHIBOJBL;

OPOBOJUTH OMBITBI O HAOMIOACHUIO (U3UUECKUX SIBICHUUA WIH
bu3nYecKuX CBOWCTB TeN (KamWJUIApHBIC SIBJICHUS, 3aBUCHUMOCTD
JABJICHUSI BO3AyXa OT €ro o0bEma, TeMIepaTyphl, CKOPOCTH Ipoliecca
OCTBIBaHMSI M HArpeBaHMsl NpPU HU3IYyYEHWH OT LBETa W3Ty4arollen
(mornomaromiei) MOBEPXHOCTH, CKOPOCTb HCIAPEHUsS BOABI  OT
TEeMIIepaTyphbl KUIKOCTH M IUIOMIAAU €€ MOBEPXHOCTHU, AJICKTPHU3ALUs
TE€JI W B3aUMOJCHCTBUE D3JIEKTPUUYECKUX 3apsAJI0B, B3aUMOJCHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yaJIM3allisl MATHUTHBIX MOJIEH MOCTOSTHHBIX
MarHuTOB, JACHCTBUS MAarHUTHOTO MOJS Ha MPOBOAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOABUIATENSI TOCTOSHHOIO
TOKa): (OpMyIMpOBaTH MPOBEPSEMbIE MPEANOIOKEHHUS, COOUpaTh
YCTAaHOBKY U3 MPEIJIOKEHHOTO 000pYyA0BaHUs, OMUCHIBATH XOJ OMbITa
1 (OpMYIUPOBATH BHIBOJIBI,

BBIIIOJIHATh ~ MPSIMBIE  HM3MEPEHUS TEMIEPATYPbl, OTHOCUTEIBHOU
BJIQXHOCTH BO3/lyXd, CWJIBl TOKa, HAIPSOKEHUS C HCIIOJIb30BAaHUEM
aHaJIOTOBBIX MPUOOPOB U TaTYMKOB (PU3NUECKUX BEIMUYUH, CPAaBHUBATH
pe3yJbTaThl  M3MEPEHHH ¢  y4€ToM  3aJaHHOM  aOCONIOTHOM
HOTPEUTHOCTH;

MPOBOAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJTHON (PU3MYECKON BETUYMHBI
OT JApPYroil C HCHOJB30BaHHWEM NPSIMBIX H3MEpPEHUH (3aBUCUMOCTD
CONPOTHUBJIEHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOMAAN IOIEPEYHOrO
CEUYEHMS] U YJIEJTBHOTO COIMPOTUBIICHUS BEIECTBA MPOBOJHUKA, CHUIIbI
TOKa, MIYILIEro 4Yepe3 MPOBOJHUK, OT HAIpPSKEHUS Ha MPOBOJHUKE,
UCCJIEIOBAHNE TIIOCIEAOBATEIBHOIO W IApAJUIEIbHOTO COEIMHEHM
IPOBOJHUKOB): IJAHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTaHOBKY U
BBINIOJIHATh U3MEPEHUS, CIIelys] IPEIJIOKEHHOMY TUIaHy, (PMKCHUPOBAThH
pe3yabTaThl MOJYYEHHOM 3aBUCMMOCTH B BHUJAE TaOJIMI] U TPaUKOB,
JienaTh BBIBOJIBI IO PE3YJIbTATAM UCCIIECIOBAHUS;

IPOBOJUTH KOCBEHHbBIE H3MEpPEHMsI (PU3NYECKUX BEJIUYUH (yIesibHas
TEIUIOEMKOCTh BEILIECTBA, COIMpPOTUBJICHHE MPOBOAHMKA, padora W
MOIIIHOCTb AJIEKTPUUECKOTO TOKA): TIAaHUPOBATh M3MEPEHHUSI, COOMPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYs MPEIIOKEHHON UHCTPYKIIUH,
Y BBIUHCIISATH 3HAYEHHUE BEJINYUHBI,

coOM0aTh TpaBUja TEXHUKKM O€30MacHOCTH Tpu  pabore ¢
71a00paTOPHBIM 000PYJOBAaHUEM;

XapaKTEepU30BaTh MPUHLMUIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX ONUCAHUS (B TOM YHCIE:
CHCTEMa OTOIUICHUS JOMOB, TUTPOMETP, MapoBasi TypOHHA, aMIIEpMETP,
BOJIBTMETP, CUETUUK 3IEKTPUUECKON IHEPTUU, IEKTPOOCBETUTEIBHBIE
npuoOOPHI, HarpeBaTEIbHbIE AIEKTPONPUOOPHI (mpuMepsl),
ANEKTPUUECKUE MPETOXPAHUTENH, IIEKTPOMATHUT, DJIEKTPOJABUTATEINb
MOCTOSTHHOTO TOKA), HWCHOJB3ys 3HAHUS O CBOMCTBAX (PUINYECKUX
SBIIEHUH 1 He0OX0uMBbIE (HPU3HUECKHUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPHUTEIbHBIE
npUOOPHI IO CXEMaM M CXEMaTUYHBIM PUCYHKaM (3KHUKOCTHBIM
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, NBUTATEIH BHYTPEHHETO
CTOpaHusi, dJIEKTPOCKOT, PEOCTAT), COCTABIATh CXEMbI JJICKTPUUECKUX
Herne ¢ MOCIeNOBaTEIbHBIM M MapajuleNIbHBIM — COEAMHEHHEM
AJIEMEHTOB,  pa3iuyasi  yCIOBHbIE  OOO3HAYEHUs  3JIEMEHTOB
AIEKTPUUYECKUX LECTICH;

NPUBOAUTh TpHUMEPHl  (HAXOAuTh HWH(OpPMAIMIO O TMpUMEpax)
MPAKTUYECKOTO MCIOIB30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
JKU3HU JIJII oOecrieueHrst 0€30MacHOCTH MPU OOpaIlleHUH ¢ TTPUOopamMu
U TEXHUYECKUMH YCTPONCTBAMU, COXPAHEHHUS 3I0POBbSI U COOJIOICHUS
HOPM JKOJIOTUYECKOTO TTOBEJCHUS B OKPY’KAIOIIEH cpejie;
OCYIIECTBJIATh TMOWUCK HWH(pOpMaui (GU3HIECKOTO COACpKAaHUS B
WNHTepHeTe, Ha OCHOBE HMMEIOLIMXCS 3HAHUA W TYTEM CpPaBHEHMUS
JIOTIOJTHUTENIBHBIX HMCTOYHUKOB BBIICIATH HMHGOPMAINIO, KOTOpas
SIBJISICTCSI IPOTUBOPEUNBOI MITM MOYKET OBITh HEJOCTOBEPHOM;
WCIIOJIB30BaTh TPU  BBIMIOJHEHWHW Yy4YEOHBIX 3aJaHUN  HAY4YHO-
NOMYJISIPHYIO JINTEPATypy (PU3UYECKOTO COJAEpNKaHUS, CIPABOYHBIC
MaTepuanbl, pecypchl ceth  VHTepHEeT, BIajgeTh MNpuUéMamu
KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3zoBaHus MHGOPMAIMKU U3 OIJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIC NMMCHMEHHBIC M KPATKHE YCTHBIE COOOIICHUS,
00001mass uHPOpPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3UUYECKOTO
CollepKaHMsl, B TOM 4YHCIe NyOJUYHO TPEACTaBIATh PE3YIbTaThl
MPOCKTHOW WM HCCICIOBATEIbCKON  JIEATCITBHOCTH, IIPH  ATOM
rPaMOTHO UCIOJIb30BaTh M3YYCHHBIM TMOHSATUMHBINA ammapar Kypca
(U3HUKH, COMMPOBOXKIATh BEICTYTUICHHUE MTPE3CHTAIINCH;

IPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M MCCIEHOBAHUN (DHU3HUUECKUX
MPOIIECCOB pacIpeniesiTh 00sI3aHHOCTH B TPYMIE B COOTBETCTBUH C
MTOCTABJICHHBIMU 33J]a4aMH, CJICIUTh 3a BBHITOJTHCHUEM IIJIaHA JIEHCTBUN
U KOPPEKTHUPOBATh €T0, aJICKBAaTHO OICHWBATh COOCTBEHHBIN BKJIAJ B
NeSTeITLHOCTh TPYIIIIBI, BBICTPAWBaTh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, MMPOSIBIISIE TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

KOHITy oOydeHus B 9 KJjiacce TpeIMETHBIC PE3yJIbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

WCITOJIB30BaTh TOHATHS: CHCTEMa OTCuéra, MaTepHhalibHas TOYKa,
TpPaeKTOpHs, OTHOCUTEJIHHOCTD MEXaHUYECKOTO JIBUKEHUS,
nedopmarius (yrnpyras, TiiacTudeckasi), TpeHue, eHTPOCTPEMUTETHLHOE
YCKOpEHHUE, HEBECOMOCTh M TEPErpy3Kd, HEHTP TSKECTH, aOCOTIOTHO
TBEPAOE TEJO, IEHTP TSHKECTH TBEPAOTO Teia, paBHOBECHE,
MEXaHUYEeCKHe KOJeOaHWsl W BOJHBI, 3BYK, MH(MPaA3BYK M YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, INKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OMM30PYKOCTh W JAIbHO30PKOCTh, CHEKTPHI  HMCIYCKaHUS |
norJionieHus, anbgpa, 0era- U raMma-usaydeHusi, U30TOIMbI, sAepHas
DHEPTeTHKA;

pasznuyath SBICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOIHHEIHOE
JBIDKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHMHOE IBUKEHUE, CBOOOIHOE
nmajcHue  TeJl, pPaBHOMEPHOE  JBIIKCHHE TIO0  OKPYXXKHOCTH,
B3aMMOJICHCTBHE TEJN, PEAaKTHBHOE [BIIKCHHE, KOJeOaTeIbHOe
JBIDKEHUE (3aTyxalolue W BBIHYXKICHHBIC KOJIEOaHWs), PE30HAHC,
BOJTHOBOE  JBW)KCHHE,  OTPaXEHHWE  3ByKa,  MPSIMOJIMHEHHOE
pacmpocTpaHeHHe, OTpaXXeHHE U MPETOMIIEHHE CBETa, I[OJIHOE
BHYTpEHHEE OTPAKCHHE CBETA, Pa3jioKEHUE OEJIOro CBETa B CIEKTP U



CIIO)KCHHE CIEKTPaJbHBIX IBETOB, TUCIEPCUSI CBETa, €CTECTBEHHAs
pazOaKTUBHOCTb, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa M3ITYYCHHUS)
[0 ONHCAaHUI0O HMX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JAaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YyYEHHBIX (QU3NYECKUX SIBICHUN B
OKpy’KarolieM Mupe (B TOM 4ucie (pU3NYECKHe SIBICHUS B MPUPOJE:
OPUJIUBbl W OTJIMBBI, JBWXKEHHE IUTaHeT COJIHEYHOM CHUCTEMB,
PEaKTUBHOE JBUKEHHME >KMBBIX OpPraHU3MOB, BOCIpPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSACEHUE, CEHCMHYECKHE BOJIHBI, IIyHaMH, 3XO,
L[BETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJAE, OMOIOIMYECKOE NEHCTBUE
BUJUMOTO, YJIbTPa(UOJIETOBOTO UM PEHTTEHOBCKOTO W3Iy4YeHUH,
€CTECTBEHHBI  pagUOaKTUBHbIA  (OH,  KOCMUYECKHE  JIy4H,
pPaAMOaKTUBHOE W3JyYE€HUE MPHUPOAHBIX MHUHEpAJOB, JIEHCTBUE
PaAMOAKTUBHBIX M3IyYCHH Ha OpPraHW3M YelOoBEKa), NpU 3TOM
NEPEeBOAUTh  NPAKTHUECKYI0 3aJadyy B  y4ueOHYIO, BBIACHATH
CYLLECTBEHHBbIE CBOMCTBA (MpU3HAKHN) (PU3NUECKUX SBICHU;
ONKCHIBAaTh HW3YYEHHBIE CBOMCTBA Tel M (DU3HUYECKHE SBJICHMS,
UCHOJIB3YSl (PU3NYECKUE BEIUUYMHBI (CPENHSAS U MTHOBEHHAs] CKOPOCTh
TeJa MPU HEPAaBHOMEPHOM JIBIKEHUH, YCKOPEHHUE, TIepeMEIeHNe, TyTh,
yIJ0Basi CKOPOCTh, CWJIa TPEHUS, CHJa YNPYTrOCTH, CUJIa TKECTH,
YCKOpEHUe CBOOOAHOIO MajJeHMs, BEC Tella, UMIYJbC Tela, UMITYJbC
CWJIbI, ME€XaHH4yeckas paboTa W MOIIHOCTb, NOTEHLHUATIbHAS SHEPrus
TeNa, TMOJHSATOTO HaJ MOBEPXHOCTHIO 3€MIIH, MOTCHIIMAIbHAS SHEPTHUS
C)KaTOM TMPYXKWHBI, KUHETUYECKAsh JHEPIHsi, IMOJIHAS MEXaHW4YecKas
9HEprus, MEpPUOJ W YacToTa KoJeOaHWW, JJIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTellb MPEIOMIICHHUS
Cpelbl), IpU ONUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCTIONIb3YEMBIX BEJIWYUH, OOO3HAYCHHs] W EAMHMIBI (PU3UIECKUX
BEJIMYMH, HaXOAWTHh (POPMYJIBI, CBA3BIBAIONIME MaHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYIMMHM BEJIMYMHAMH, CTPOUTh TpadUKH H3YYEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUUUH;

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MUECKHUE SIBICHUS W TPOIIECCHI,
UCTIONB3YS 3aKOH COXpaHEHHsI SHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUS,
NPUHILIUAT CYNEPIO3ULMN CHUJI, TIPUHIIUAII OTHOCUTENbHOCTH [amuies,
3akoHbl HpI0TOHA, 3aKOH COXpaHEHHsI UMITYJIbCA, 3AKOHBI OTPAXKEHUS U
IPEJIOMJICHUS! CBETA, 3aKOHbI COXPAHEHHUS 3apsilOBOTO M MacCOBOIO
qrceNl TPU SACPHBIX pPEaKIusAX, IMPU OTOM JaBaTh CIOBECHYIO
GOpMyIMpPOBKY 3aKOHa W  3aMUCBIBATh €r0  MaTeMaTHYEeCKOe
BBIPAKEHHUE;

OOBSICHATh (PU3UUECKHE MPOLIECChl U CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE  CUTyallMid  MPAKTUKOOPHUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—
3 JIOrMYecKuX IIIaroB C OMNopoll Ha 2-3 H3YyYEHHBIX CBOMCTBa
bu3NYeCcKuX SABJICHUM, GU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;
pemath pacu€THhIC 3adaud (OMHUpAONIMEecs Ha CUCTeMy u3 2-3
yYpaBHEHUH), WCTOJB3yS 3aKOHBI W  (OPMYJBI, CBS3BIBAIOIINE
¢uznyeckue BENWYMHBI: Ha OCHOBE aHalM3a YCJOBHS —3a1add
3alliChIBaTh KpPAaTKOE YCJIOBUE, BBIABISATH HEIOCTAIOIIME WM
U30BITOYHBIE JAaHHBIC, BBIOUPATH 3aKOHBI U (POPMYJIBI, HEOOXOIUMbIE
JUIS peLIeHUs, MPOBOAUTH pPacu€Thl M OLEHUBATh PEATUCTUYHOCTH
MOJIy4YE€HHOI'0 3Ha4Y€HUs (PU3HMUECKON BEIMUUHBL;



pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MpPU MTOMOIIH
(bu3MYECKUX METOOB, UCIIONb3Ys OMUCAHUE HCCIEAOBAHNUSA, BBIACIATh
POBEPSIEMOE TPEIOIOKEHUE, OLEHUBATh MPABUIBLHOCTH MOPSIKa
MPOBEICHUS] HCCIEOBAaHUA, JelaThb BBIBOJbI, HHTEPIPETUPOBATDH
pe3yNbTaThl HAOIIOIEHUH 1 OIBITOB;

OPOBOJUTH OMBITHl [0 HAOMIONEHUIO (PU3WYECKUX SBICHUA WU
bu3nYecKuX CBOMCTB TN (M3ydYeHHe BTOPOro 3akoHa HproToHa, 3aKkoHa
COXpaHEHUs! PHEPI'HH, 3aBUCUMOCTh TepHUojia KoJeOaHUil Mpy>KUHHOTO
MasiTHUKa OT MacChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUIATYIbl MaJbIX KOJICOAHWM, NPSIMOJIMHEMHOE PpacHpOCTpaHEHUE
CBETa, pas3joXKeHHe Oeloro cBeTa B CIHEKTP, H3YYCHHE CBOMCTB
M300paKEeHUS B IJIOCKOM 3€epKajie M CBOMCTB M300paKeHUs MpeaMeTa B
cobuparoleit JuH3e, HabJI0JeHUE CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB
U3ITyYeHHs): CaMOCTOSTENbHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO
Ha0opa 0OOpYJIOBaHMS, OMUCHIBATH XOJ| OMbITA M €Tr0 PE3YJbTaThl,
(GbopMyIMpOBATH BHIBO/IHI,

OpPOBOAUTH TMpPU HEOOXOJAWMOCTH CEPUI0 TPSIMBIX H3MEPEHHH,
ONpenensiss CpeAHee 3HAueHHE H3MepsieMold BenuyuHbl ((PoKycHOE
paccTtosiHiEe coOuparoleid JIMH3bI), 00OCHOBBIBaTH BBIOOP crocoba
U3MEpEeHHUst (M3MEPUTENLHOTO TPUOOpa);

IPOBOAUTH HCCIIEOBAHUE 3aBHUCUMOCTEH (PU3MUECKUX BEIMYUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHHUM (3aBUCHUMOCTh IyTH OT BPEMEHU
IPU PABHOYCKOPEHHOM JABMKEHUU 0€3 HayaJIbHOW CKOPOCTH, MEepHoa
KOJIe0aHU MaTEeMaTHYEeCKOTO MasTHUKA OT JJUHBI HUTH, 3aBUCUMOCTHU
yria OTpaXEHHUs CBETa OT yria MajeHHs U yria MPeTOMIICHHUS OT yIJia
NaJieHus): IJIAaHUPOBaTh MCCIEIOBAHUE, CAaMOCTOSITEIbHO COOUpAaTh
YCTaHOBKY, (UKCHpPOBaTh pE3YyJbTaThl IMOJYYEHHOH 3aBHCHUMOCTH
(¢bU3nYeCKUX BEIUYMH B BHUJIE€ TAOMUIl U rpadUKOB, AeiaTh BBHIBOJLI MO
pe3yabpTaTaM UCCIEeI0BaHMUS;

IPOBOJUTH KOCBEHHbIE H3MEpEHUs (U3MUECKUX BEIUYMH (CperHsis
CKOPOCTb M YCKOPCHHE Tellda TP PAaBHOYCKOPEHHOM [BMIKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHus, )KECTKOCTh MPYKUHBI, KOAPYOUIIMEHT
TPEHUS CKOJIBLXKEHHsI, MEXaHU4ecKas paboTa W MOIIHOCTh, YacTOTa U
nepuos KoJeOaHWii MaTeMaTHYeCKOT0 W MPY>KUHHOTO MAasTHUKOB,
ONTUYECKAas CUJla COOMparoIIel JIMH3bI, PATUOAKTUBHBIA (POH):
IUTAHUPOBATh U3MEPEHUsI, COOMPATh HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY U
BBITIONHATh ~ WU3MEpPEHUs, CIeAys TMPEUIOKCHHOW  MHCTPYKIIHH,
BBIUMCIIATh 3HAYCHHE BEIWYMHBI W aHAIM3UPOBATH TOMyYEHHBIC
pEe3yJIbTAThI C YYETOM 3aJJaHHOW MOTPEMIHOCTH U3MEPEHUI;

coONIOaTh TpaBUja TEXHUKKM O€30MacHOCTH Tpu  pabore ¢
71a00paTOPHBIM 000PYJOBAaHUEM;

pas3nuyaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (PU3UYECKUX MOMAEIEH:
MaTepHuaibHas TOYKa, aOCOJIIOTHO TBEPJIOE TEJIO, TOYCHUHBIA UCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHash MOJENb aToMma, HYKJIOHHas
MOJIeJIb aTOMHOTO fJIpa;

XapaKTepU30BaTh MPHUHIUIBLI JACWCTBUS H3YYEHHBIX TPHUOOPOB U
TEXHUUYECKUX YCTPOHCTB C OMOPOM HAa WX OMUCaHUS (B TOM YHUCIE:
CIHUIOMETP, JATUYUKU TOJOKEHHS, PACCTOSIHUSI M YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, MEepHUcKom, (oToammapar, ONTHUYECKUE CBETOBOJBI,
CHEKTPOCKOI, J03UMETpP, Kamepa BuibcoHa), UCmonb3ys 3HAHUS O



CBOMCTBaXx (M3MYECKUX SIBICHUH W HeoOxomumble (u3udeckue
3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMbl M  CXEMAaTUYHBIE PUCYHKH  H3yYECHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEITBHBIX npudOpoB U
TEXHOJIOTHYECKUX IIPOIIECCOB MPH PEIICHHH YYCOHO-TIPAKTUICCKUX
3a/1a4, ONTUYECKUE CXEMBI JJI1 MOCTPOCHUSI U300paKeHUN B MIOCKOM
3epKajie U coouparoie JMH3e;

OPUBOAUTH NpUMEpPhl  (HAXOAuTh HH(OpPMALUMIO O MpUMEpax)
MPAKTUYECKOTO MCIOIB30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
XKU3HU JIJIs1 obecrieyeHus: 0€30MacHOCTH MPU OOpaIIieHnu ¢ mprudopaMu
U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHCHHS 3I0POBBS U COOJIOCHUS
HOPM 3KOJIOTUYECKOTO MTOBEICHHS B OKPYKAIOILLEH CPELE;
OCYUIIECTBJIATh MOUCK HHPOpMaUU (U3UYECKOTO COACpKaHUS B
NHTepHeTe, caMOCTOSTENbHO (QOpMYIUPYsT TMOMCKOBBIM  3ampoc,
HAXOAWUTh  IIyTH  ONPEACIEHUS  JOCTOBEPHOCTH  IMOJYYECHHOU
uH(OpMAIIUM HAa OCHOBE HUMEIOIIMXCS 3HAHUW M JOMOJIHHUTEIbHBIX
VICTOYHHKOB;

UCIIOJIb30BaTh TMPU  BBHIMOJHEHWM Y4YEOHBIX 3aJaHUN  HAy4YHO-
NONYJSIPHYIO JIUTEPATYpy (U3UYECKOrO COJEpKaHUs, CIPABOYHBIC
Martepuainbl, pecypcel ceth VHTepHeT, BIameTh IpUEMaAMHU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAIMKU U3 OHOU
3HAKOBOW CHCTEMBI B IPYIYIO;

CO3/1aBaTh COOCTBEHHBIC TMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
MH(pOpMAIIMU U3 HECKOJIbKUX MCTOYHUKOB (DU3UUECKOTO COJIECpIKaHMUS,
MyOJIMYHO MPEICTABIATh pe3ybTaThl MPOEKTHOMU 158105
MCCIIEIOBATENIBCKOU JIESITEIbHOCTH, IIPH 3TOM I'PaMOTHO HCHOJIb30BaTh
W3YUYCHHBIM TOHSATHUIHBIA ammapar u3y4aemMoro paszaena (U3UKA |
COMPOBOXK/IaTh BBICTYIJICHUE MPE3EHTAIMEH ¢ y4€TOM OCOOCHHOCTEU
ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonuuyectBo yacos
Ne HaumeHoBaHue pa3aesioB JeKkTpoHHbIE (HU(POBHIE)
KoHTpoibHbIE IIpakTHyeckue
n/m| W TeM NPOrpamMmbl Bcero o0pa3oBaTejibHbIE pecypChl
padoThI padoThI

Pa3nen 1. ®usnka u e€ poJib B NO3HAHUU OKPY:KAK0LIEero MUpa

11 ®dusnKa - HayKa O IPHUPOJIE 2 bubmmorexa LTOK
' Y PHPOA https://m.edso00.ru/7f416194
bubmnoreka IIOK
1.2 0}
HBHHCCIHIE BEITHHIH 2 1 https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAyYHBII ) 1 bub6nuorexa LIOK
' METOJT TO3HAHUS https://m.eds00.ru/7f416194
Hroro mo pazneny 6
Pa3nen 2. [lepBoHaya/ibHbIE CBeIEHNUsI 0 CTPOCHUH BelIeCTBA
bu6nuorexa [IOK

2.1 Crpoenne semecTsa 1 https://m.edso0.ru/7f416194

JBr>keHue u

2.2 B3aMMO/IEHCTBHE YaCTH 2 1 bubmorexa [JOK
' a H https://m.eds00.ru/7f416194
BEIECTBA
53 ArperaTHble COCTOSIHUS ) bubnuoreka [IOK
' BEILECTBA https://m.eds00.ru/7f416194
Wroro no pazneny 5

Paznen 3. /IBuskeHHe ¥ B3auMoOielicTBHE TeJl




Bbub6mmorexa [JOK

3.1 Mexauuteckoe ABikeHHe 3 https://m.edso00.ru/7f416194
3.2 Wuepuus, macca, 4 bub6nuorexa LIOK
' IUIOTHOCTH https://m.edso0.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Bunpt cun 14 https://m.eds00.ru/7f416194
Hroro no pazneny 21

Pa3znen 4. laBiieHne TBEPABIX TeJl, JKHAKOCTEl U ra3oB

JaBnenue. llepenaua

41 JTaBJICHUS TBEPIABIMU 3 bubmnoreka IIOK
' TeJaMU, JKUIKOCTSIMH 1 https://m.edsoo.ru/7f416194
rasamu
bu6nuorexa [IOK
4.2 JlaBIeHHe KHIKOCTH S https://m.edso0.ru/7f416194
bu6nuorexa [IOK
4.3 ATmochepHOe faeHHe 6 https://m.edsoo0.ru/7f416194
elCTBHE KUIKOCTH U ras3a
4.4 fa or xcéﬂliloe B HUX 7 bubmorexa [TOK
' py https://m.edso00.ru/7f416194
TEI0
Hroro no pazneny 21

Pazgen 5. PadoTa n MouIHOCTb. JDHEprus

bu6mmoteka [IOK
>1 Pabora 1 MontHocTs 3 https://m.edso00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 bubnmorexa LTOK

https://m.edsoo0.ru/7f416194




Bbub6mmorexa [JOK

5.3 | Mexanuueckas sueprus 4 1 https://m.eds00.ru/7f416194
Uroro no pazaeny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68 12

YACOB I10 ITIPOTPAMME




8 KJIACC

HaumenoBanue

KoaunuecTBO 4acoB

Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3/ie/ioB U TEM KonTrpoibnbie IIpakTnyeckue
n/n Bceero o0pa3oBaTe/ibHbIE pecypchl
MPOrpamMMbl padoTsI padoTbI
Paznen 1. TensioBble siBJIEHUS
11 Crtpoenue u cBOMCTBa 7 bubnuoreka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [IOK
12 Terosbie mpouecch! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. JinekTpuyecKkue U MAarHUTHBIE SIBJICHUSI
DNeKTpUYECKUe 3apsbl.
2.1 3a ;DKIZHHLIe Tena EI Ifx 7 1 bubmmorexa LOK
' p N https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHEC
59 [TocTostHHBIHM 20 1 7 bu6mmoteka [IOK
' ANEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
2.3 MarHuTHBIE SIBJICHUS 6 1 1.5 https://m.edsoo.ru/7f4181ce
54 DIIeKTpOMarHuTHas 4 bubnmoreka [JOK
' UHTYKITUS https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PeszepBHoe Bpemst 3
OBUIEE KOJIMYECTBO 68 3 14.5




YACOB 110 ITPOT'PAMME




9 KIIACC

HaunMeHoBaHue KoanuecTBo yacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3fieJioB U TEM KoHTpoibHbIE IIpakTHyeckue
n/n Bceero o0pa3oBaTe/ibHbIE pecypchl
MPOrpamMMbl padoTsI padoTbI
Pa3znen 1. Mexannueckue siBJieHHsl
Mexanunueckoe Bu6 110K
nonMMoTeKa
1.1 0
JABIDREHHIC 1 CHOCODBE 10 1 https://m.edsoo.ru/7f41a4a6
€ro OmucaHus
. bubmuorexa [IOK
1.2 B
SAMMOACHETBHE Tel 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
1.3 3
AKOHEI COXpAHCHITt 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. MexaHn4veckue KoJ1e0aHUSA U BOJHbBI
21 Mexanudeckune 7 3 bu6mmoreka [IOK
' KoJIcOaHust https://m.edsoo.ru/7f41a4a6
99 MexaHU4eCKHUe BOTHBI. g 1 3 bu6mmoteka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. Di1eKTPOMArHUTHOE MOJI€ H DJIeKTPOMATHUTHBIE BOJIHBI
3.1 DNIEKTPOMAarHuTHOE 6 2 bubnmorexa [JOK
oJje u https://m.edsoo.ru/7f41a4a6

SJICKTPOMArHuTHBIC




BOJIHBI

Hroro mo pazneny 6

Pa3znea 4. CBeToBbIe ABJICHUA

41 3aKOHBI 6 5 Bbu6mmorexa [JOK
' pacrpocTpaHeHHs CBETa https://m.edsoo.ru/7f41a4a6
JIvH3bI ¥ onITHYECKHE bubmuorexa [IOK
4.2 6 3
IPUOOPHI https://m.edsoo.ru/7f41a4a6
43 Pasnoxenune 6e10r0 3 5 bu6nmmorexa [IOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 15

Pa3znen 5. KBanrosble siBj1eHUSA

Hcnyckanue u

bu6mmoreka [IOK
1
° HoTJIotIerHe caeta 4 1 https://m.edsoo.ru/7f41a4a6
aTOMOM
CtpoeHue aToMHOTO bub6nuorexa LIOK
5.2 6 1
anpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 s
AICPHHIC peaiinyt ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Paznen 6. [loBTOpUTE/ILHO-0000AOIIMI MOTYJTb

IToBTOpEHUE U
6.1 00001IcHIE 9 ) bubmuorexa [JOK
' COJIEpKaHus Kypca https://m.edsoo.ru/7f41a4a6

¢busuku 3a 7-9 kimace




Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 IIPOTPAMME

102

27







IHOYPOYHOE IIVTAHUPOBAHUE
7 KJIACC

Ne

~~

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoanHbIE
Bcero P
padoTbI

IIpakTHyeckue
padoTbI

Jara
U3Y4YEeHUs

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/IbHbIE

pecypchbl

®usuka — HayKa o
npupoje. SBieHns
IIPUPOJIBI

duznueckue IBICHUA

dusnuecKue BEIMYUHbI U
WX U3MEpPEHUE

Ypoxk-uccienoBanue
"N3mepenue temnepaTypsl
IIPY TOMOIIH KHUJAKOCTHOTO
TEPMOMETpa U AaTYUKa
TeMIEPaTypbl"”

Meroas! Hay4HOTO
no3HaHus. OnucaHue
(bu3NYeCKUX SABIEHUH C
TTOMOIITBI0 MOJEeIIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoBanue
"[IpoBepka runoTessr:
JaJIbHOCTH MOJIETA [IAPHUKA,




IIyLIEHHOT'O
FOpI/I3OHTaJIBHO, TEM
OouIblire, 4eM OOJIbIIIE
BBICOTA ITycKa"

CtpoeHue BellecTBa.
OnBITHL, JOKA3bIBAIOIIHE
JUCKPETHOE CTPOEHHUE
BCIIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

HBI/I)KGHI/IC qacTun
BCIICCTBA

bubmnoreka IIOK
https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue
«OrbIThI 1O HAOTIOICHUIO
TEIJIOBOTO PACIIUPEHUS
ra3oB»

10

ArperaTHble COCTOSIHUS
BEILECTBA

11

OcoOeHHOCTH arperaTHbIX
COCTOSTHUM BOJBI.
O60061eHne 1o pa3aeny
«ITepBoHauanbHbIC
CBEIICHUS O CTPOCHUU
BEIIECTBA»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0378

12

MexaHudeckoe IBUKEHUE.
PaBHOMEpHOE N
HEPaBHOMEPHOE JIBUKEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a05c6

13

Cxopoctb. Enunuiist

Bbu6mmoreka [JOK




CKOPOCTH

https://m.edsoo.ru/ff0a079c

14

Pacuer nytu u Bpemenu
JIBUKEHUS

Bbubmorexa [JOK
https://m.edsoo.ru/ff0a0ae4

15

Nuepuusa. Macca — Mepa
HMHEPTHOCTH TeJ

Bbu6morexa [JOK
https://m.edsoo.ru/ff0a0c10

16

IlnoTHOCTE BelecTBa.
Pacuer maccel u 00beMa
TeJla MO ero IJIOTHOCTHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTopHas pabora
«OnpeneneHune MNI0THOCTU
TBEPIIOTO TETA»

18

Pemrenne 3amau mo reme
"ITnoTHOCTH Bemecrna'

bu6mmoteka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak xapakTepucTUKa
B3aumogpencTaus ten. Cuia
ynpyroctu. 3akoH ['yka

20

JIaGoparopHas paboTa
«3y4deHne 3aBUCUMOCTH
pacTsHKeHUS
(nedbopmaniun) nNpy>KUHBI
OT MPUIIO)KEHHON CHIIBDY

21

SIBnenune tarorenus. Cuia
TAXKCCTHU

22

CBsi3b MEXly CHIION
TSDKECTH U MaccoH Tena.
Bec Tena. Pemenune 3agau

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778




o teme "Cuna tsokectu"”

Cuna TsKeCTH Ha APYTUX

Bbubmmorexa [JOK

23 . D
fLateTax. SonsuHeckue https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKHU TIJIAHET

24 N3mepenue cut. bubnmoreka [JOK
Junamomerp https://m.edsoo.ru/ff0al8cc

bubmnoreka IIOK

25 B .H

cC Teqa. HeBecoMocth https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHI,

26 HaIlpaBJICHHBIX 10 OJTHON bubnuoreka [IOK
MPSMOH. https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIIAs CUIT

97 Pemenne 3amau mo teme
"PaBHoaeiicTByromas cun"

Cuna TpeHus 1 e€ BUIbL.
28 Tpenue B npupojie u bubmorexa TOK
p pHrpoaL https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlabopaTopHas pabora
«M3y4yenne 3aBUCUMOCTH
CHWJIBI TPEHUS CKOJIbKEHUS
29 OT CHJIBLI JaBJIEHUS U bubmmorexa TIOK
A https://m.edsoo.ru/ff0alcc8
Xapakrepa
COTIPUKACAIOTIIUXCS
ITOBEPXHOCTEN»
30 Pemienue 3amau Ha

OIpeICIICHUE




PaBHOJECHCTBYIOLIEH CUIIBI

31

Pemenne 3agay mo Temam:
«Bec Temay,
«['padpuueckoe
M300paKeHUE CUID»,
«Cumpm,
«PaBHOIEUCTBYIOIIAS CUIDY

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas padora no
TemaM: «MexaHn4eckoe
IBIKEeHUE», «Macca,
IUIOTHOCTHY, «Bec Tenay,
«I'paduueckoe
N300pakeHue CUID»,
«Cunbm»

33

JaBnenne. CriocoOb1
YMCHBIICHUA U
YBCIIMUCHUA JaBJICHUA

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

34

JaBnenue raza.
3aBUCUMOCTD JABJICHUS
rasa otT o0béma,
TEMIIEPATyPhI

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

35

[Tepenaua naBneHus
TBEPJIBIMH TEJIAMH,
JKUJIKOCTSIMH U Ta3aMHU.
3axoH Ilackams

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

JlaBieHHe B )KUIKOCTHU U
rase, BEI3BAaHHOC

Bbub6mmoreka [JOK
https://m.edsoo.ru/ff0a2718




HeﬁCTBHeM CHJIBI TSAXKCCTHU

Pemenne 3aaa4 110 TEME

Bbubmmorexa [JOK

37 «JlaBnenue B KUAKOCTH 1 https://m.edsoo.ru/ff0a2826
rase. 3akou ITackamsy
bu6mmorexa [IOK
38 Coobmaromnecs cocyne! https://m.edsoo.ru/ff0a2970
39 I'unpasnnueckuii mpecc bubmmorexa HOK
P p https://m.edsoo.ru/ff0a3136
40 Manometpsl. [lopuiaeBon
SKUJIKOCTHBII HAacoc
Atmocdepa 3emin u
41 I bubmnorexa IIOK
p https://m.edsoo.ru/ff0a2b5a
CYILIECTBOBAHHUS
42 Bec Bo3ayxa. bubnnoreka [JOK
ATMocdepHoe 1aBieHne https://m.edsoo.ru/ff0a2b5a
W3mepenune atMmochepHoro
43 aBJ'IeFI)-II/ISI O1EeIT ber bubmorexa I[IOK
. ) https://m.edsoo.ru/ff0a2da8
Toppuuennun
3aBUCUMOCTD
44 aTMOC(EepHOTO AaBICHUS bubnuoreka [JOK
OT BBICOTBI HaJl YDPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
Bapomerp-anepon.
45 ATII)VIOC(l): Hoep aB)JI'IeHI/Ie bubmorexa LIOK
p a https://m.edsoo.ru/ff0a2fc4
Ha pa3InIHBIX BBICOTAX
46 Pemenue 3amau mo teme "




AtmochepHoe naBneHue"

47

JeicTBue KUIKOCTH M ra3a
Ha MOTPY>KEHHOE B HUX
TEN0. ApXUMeI0Ba cuiia

Bbubmmorexa [JOK
https://m.edsoo.ru/ff0a3276

48

JlaGopaTopHas pabora
«Omnpenenenue
BBITAIKABAIOIIEH CUJIIBI,
JeICTBYIONIEH Ha TeJIO,
MOTPY>KEHHOE B
JKHIKOCThY

bubmnorexka IIOK
https://m.edsoo.ru/ff0a33fc

49

JIaboparopHast paboTa 1o
Teme «HMccaenoBanue
3aBHCHMMOCTH Beca Tella B
BOJIe OT 00BEMa
MOTPY>KEHHOM B KUIKOCTh
qacTHu TeJia»

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTopHas pabota
"KoHcTpyuposanue
apeoMeTpa Win
KOHCTPYHUPOBAHHE JOAKH U
omnpezeiIeHuE €€
rpy30M0abEMHOCTH"

52

Pemrenue 3agad mo remMaM:
«I1naBanue cynos.
Bo3nyxonnaBanuey,

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




«/laBiIeHHE TBEPABIX TEIL,
KHUJIKOCTEH U ra30B»

53

KontponbHas padota mo
Teme «/laBieHue TBepabIxX
TeJ, JKUJIKOCTEH M Ta30B»

54

Mexanuueckas pabora

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

55

Momnocts. EqnHuibet
MOIITHOCTHU

bubmnoreka IIOK
https://m.edsoo.ru/ff0a3f82

56

Ypoxk-uccienoBanue
"Pacyét MOIIHOCTH,
pa3BHBAEMOM MPHU MOIbEME
o jectHuue"

S7

[IpocTeie MEXaHU3MBI.
Prruar. PaBHOBecue cuir Ha
ppruare

58

Prruaru B TexHuke, ObITY U
npupoje. JlaboparopHas
pabota «MccnenoBanue
YCIIOBUI paBHOBECHS
phIyara

0.5

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau no teme
«Y cnoBus paBHOBECHUS
phIyara»

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

60

Koaddunment nonesnoro
JNEUCTBUS MEXaHU3Ma.

0.5




JIaboparopHas pabora
«M3mepenue KIIJI
HAKJIOHHOM INTIOCKOCTH

61

Pemrenue 3anau o teme
"Pabora, moutnocts, KIT/"

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

MexaHudeckas JHEpTrusl.
Kunetnueckas u
MOTEHIIMATbHAS SHEPTUS

bubmnoreka IIOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs
MEXaHWYECKOW SHEPTHU

bubmnoreka IIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 110
TEME
"DKcnepUMeHTaIbHOE
onpeeIeHue N3MEHEHUS
KHUHETHUYECKON 1
MOTEHIMATbHON SHEPrUU
MIPU CKaThIBAaHUU TeJa MO
HaKJIOHHOH INTOCKOCTH"

65

KonTponbnas pabota mo
Teme «Pabota u
MOIIHOCTb. DHEPTUs»

66

PesepBHblit ypok. Pabota ¢
TEKCTaMH 110 TEME
"MexaHn4ecKoe
nBIOKeHHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

67

PesepBHrlit ypok. Pabora ¢
TEKCTaMH IO TeME

Bbu6mmoreka [JOK




"JlaBneHue TBEPIABIX TEI,
JKUIKOCTEN U ra3oB"

https://m.edsoo.ru/ff0a4ffe

PesepBHbIit ypok. Pabora ¢
TEKCTaMU 0 TeMe

68 "Pabdora. MOLIHOCTS. 1
Oneprus"
BIIEE KOJIMYECTB
OB O ¢1BO 68 12

YACOB I10 [TIPOTPAMME




8 KJIACC

Ne KosaunuyectBo yacos
JJIeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTpoabHbIe IIpakTHyeckue
Bcero U3y4eHust o0pa3oBaTeJibHbIE
/ padoThI padoThI
pecypcsbl
n
OcHOBHBbIE TIOJIOKEHUS
MOJIEKYJISIPHO- 1 bub6muorexa LIOK
KMHETUYECKOU TEOPUH U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOJTBEP K ICHHS
Macca u pa3mep aTOMOB U 1
MOJIEKY T
Mogaenu TBEpIOTO,
AKHJIKOTO U Ta3000pa3HOTOo 1 bubnuorexa TOK
N p https://m.edsoo.ru/ff0a540e
COCTOSIHMI BelllecTBa
OObscHEHUE CBOICTB
TBEPJIOTO, KUJIKOTO U
ra3000pa3HOro COCTOSTHUM L
BELIECTBA HA OCHOBE
MIOJIOKEHUN MOJIEKYJIIPHO-
KUHETHYECKOW TeOpUn
Kpucrannnueckue u 1 bubnuoreka [IOK
amop(dHbIe Tena https://m.edsoo.ru/ff0a5800
CMmaunBaHue U 1 bu6mmorexa [JOK

KanmuJIJIApHOCTD.
[ToBepxHOCTHOE

https://m.edsoo.ru/ff0a5530




HaTAXKCHHUEC

TennoBoe pacumpenue u

Bbu6mmorexa [JOK

! c)KaTHe https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b
8 TEeMITEpPaTyphl CO
CKOPOCTBIO TEILIIOBOT'O
JIBIDKEHHUSI YACTHI]
Bayrpennssa sHeprus.
9 anzgfim I/I3M€H£HI/I$I bubmorexa HOK
N https://m.edsoo.ru/ff0a5c60
BHYTPCHHEH SHEPTHH
bubmnorexa IIOK
1 B
0 HABL TETUIOTICpeNat https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"[IpakTuyeckoe
11 HCIIOIL30BaHUE TEIIOBEIX bu6nuorexa [IOK
CBOICTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepuasoB B LEJIX
sHeprocoepexeHus"
12 KomanuecTBO TEIIIOTHI. bu6mmoreka [JOK
V nenpHas TEIII0EeMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO
13 Oananca. TermmooOMeH u bubmorea I[JOK
' https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
14 | JlaGoparopnas paboTa bubmuorexa [JOK

"UcciaenoBanue SIBJICHUS
TETI000MeHa pu

https://m.edsoo.ru/ff0a6a98




CMEIIMBAHUU XOJIOJHOU U
ropstaeit Boanl"

Pacuer konnuecTBa
TCIIJIOTHI, H606XOI[I/IM01"O

15 JUTsl HAarpeBaHUs TeJla U
BBIJICITISIEMOTO UM TIPH
OXJIAXKIEHU T
JlaGopaTopHas pabora
16 "Onpenenenne yaeiabHOI bubmmorexa TIOK
pea YA " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIECTBA
DHeprus TOIIUBA.
17 V nenpHas TEILIOTa bubmorexa HOK
A https://m.edsoo.ru/ff0a7b5a
CTOpaHHUS
IImaBnenue u
OTBEp/ICBaHUE
18 KPUCTAJUINYECKUX TEII bubmorexa HOK
p ) https://m.edsoo.ru/ff0a71d2
VY aennHas TeIioTa
IUTABIIEHUS
JlaGopaTopHas paborta
19 "Om Ie) enzHHep €JILHON bubmorexa LHOK
pedl YA " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJ1aBJIECHUS JIbA
20 ITapooGpazoBanue u bubnuoreka [IOK
KoHaeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenwne. Y aenpnas bu6mmorexa [JOK

TeruIoTa napoodpa3zoBaHus
¥ KOHIEHCALUH.

https://m.edsoo.ru/ff0a786¢




3aBUCUMOCTb TEMIIEPATYPbI
KHIICHUS OT aTMoc(hepHOoro
JaBJICHUS

22

BuiasxxHocTh BO311yXA.
JIaboparopHast pabota
"Onpenenenune
OTHOCUTEJIbHOMW BJIAXKHOCTHU
BO3yXxa"

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

23

Pemenue 3amay Ha
OIpe/ie/IEHUE BIAXKHOCTH
BO3yXa

24

[TpuHIMIBL pabOTHI
TEIUIOBBIX IBUTaTENEH.
[TapoBast TypOuHa.
JIBUraTens BHyTPEHHETO
CTOpaHHMSI

25

KII/I TermoBoro
nsuraresns. TemnnoBbie
JIBUTATEJIH M 3alATa
OKpY’Karolle cpebl

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

26

3aKOH COXpaHEHUs U
IIpeBpalleHus DHEPTUU B
TEIUIOBBIX ITpoLieccax

27

IToaroroBska k
KOHTPOJIBbHON paboTe 1o
TeMe "TemnoBele SIBICHHS.
N3meneHue arperaTHbix

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a83f2




COCTOAHHU BemecTsa"

28

KontposbHas pabota mo
teMe "TerioBbie IBIICHUS.
N3meneHune arperaTHbix
COCTOSIHUM BelecTBa"

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

29

Dnektpuzanus Tei. JlBa
pO/Ia BIIEKTPUUECKHIX
3apsi0B

30

Ypok-uccinenoBanue
"DnexTpu3anus Tein
WHAYKUUEH U [IpU
CONPUKOCHOBEHUM"

31

Bzaumoneiictere
3apsOKEHHBIX TeJl. 3aKOH
Kynona

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTpUUYECKOE MOJIE.
HanpsixeHHOCTB
JIEKTPUYECKOTO OJIA.
[IpuHnun cyneprno3unyuun
BJIEKTPUYECKUX MTOJEH

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu anextpuuecknx
3apsA70B. DIEMEHTAPHBIN
3apsa. CTpoeHue atoMa

34

[IpoBoaHMKY U
JUAJIEKTPUKU. 3aKOH
COXpaHEHUs

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8ef6




QJICKTPHUYCCKOI'O 3apsia

35

Pemrenue 3agay Ha
MPUMEHEHUE CBOWCTB
AIEKTPUUECKUX 3aPsI0B

Bbubmmorexa [JOK
https://m.edsoo.ru/ff0a90cc

36

DIJIEKTPUUYECKUH TOK,
YCIIOBHSI €T0
CYILIECTBOBAHUSI.
HcTounuku
AIEKTPUIECKOTO TOKA

bubmnoreka IIOK
https://m.edsoo.ru/ff0a95a4

37

JIeNCTBHUS DIIEKTPUIECKOTO
TOKa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a96b2

38

Ypoxk-uccienoBanue

" IleticTBUE
AJEKTPUYECKOTO TOJISI Ha
MIPOBOJIHUKHU U
TUBJIEKTPUKN"

39

DNEKTPUUECKUH TOK B
MeTaJulax, KHUJIKOCTIX U
rasax

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a9838

40

DnexTpuueckas Lenb U e€
COCTaBHbIE YaCTH

41

Cuna toka. Jlaboparopnast
pabota "U3mepenue u
peryaupoBaHHUe CHIIBI
TOKa"

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8bd6

42

DJIEKTPUYECKOE

0.5

bu6mmorexa [IOK




HanpsbkeHue. BoisTMerp.
JIaboparopHast pabota
"N3mepenue u
peryiupoBaHue
HanpspKeHus"

https://m.edsoo.ru/ff0a9e14

43

CornpoTuBieHue
IIPOBOJIHUKA. Y JIEIBHOE
COIIPOTHBJICHUE BEIIECTBA

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

44

JlaGopaTopHas paboTta
"3aBUCUMOCTh
ANEKTPUYECKOTO
COIIPOTHBIICHUS
MIPOBOJIHUKA OT €T0 JUTNHBI,
IJIOLIA/IA TOTIEPEYHOT 0
cedeHus u marepuana'

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

45

3aBHCHUMOCTb CHUJIBI TOKA OT
HanpspkeHus. 3akoH Oma
TUISL y9acTKa IeTn

bu6mmoteka [IOK
https://m.edsoo.ru/ff0aad44a

46

JIaGoparopHas paboTa
"UccnenoBanue
3aBHCUMOCTH CHJIBI TOKQ,
UAYIIETO Yepe3 pe3ncTop,
OT CONIPOTHUBIICHHS
pe3ucTopa M HANPSHKSHHUS
Ha pe3ucrtope”

bu6mmoteka [IOK
https://m.edsoo.ru/ff0aa04e

47

TlocienoBaTenbHOE U
napajuieIbHOE COCTMHEHUS




IIPOBOJIHUKOB

JlaGopaTopHas pabora
"[IpoBepka nmpasuiia
CJIOKEHUs HAIIPSKEHUN

Bbu6mmorexa [JOK

48
IIPY MOCJIEI0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COCITMHEHHH JIBYX
pe3uctopos"
JIaboparopHast pabota
"ITpoBepka npaBuiia JJist
49 CI/IJfLI T(l)jlca I pH ! bubmmorexa TIOK
p https://m.edsoo.ru/ff0aadle
napajuieIbHOM
COCMHEHHUH PE3UCTOPOB"
Pemenne 3amaq Ha
npuMeHeHue 3akoHa Oma bubnuoreka [JOK
50
JUISL Pa3JINYHOIO https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS POBOTHUKOB
PaboTa u MoIIHOCTH
51 DJIEKTPUYECKOI0 TOKA bubmmorexa HOK
P ] https://m.edsoo.ru/ff0ab124
3akoH Jxxoyns-Jlenna
JlabopaTopHas pabota
"Onpenenenune paboTsl U bubnmoreka [JOK
52
MOIIIHOCTH 3JEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
53 | Dnekrpuueckue Lenu u bubnuoreka [IOK

noTpeOuTenu
JJIEKTPUYECKON SJHEPIUU B
osiTy. KopoTkoe

https://m.edsoo.ru/ff0ab660




3aMbIKaHHUEC

IToaroroBka x
KOHTPOJILHOHM paboTe 1o
TeMe "DIeKTpUIECKre

54 | 3apsansl. 3apsOKCHHBIE TEna bubmmorexa LOK
N https://m.edsoo.ru/ff0abd2c
Y UX B3aUMOJICHCTBUS.
ITocTosiHHBIH
AJIEKTPUYECKUM TOK"
KonTponbnas pabota mo
TeMe "DIeKTpUIECKHe
55 3apsibl. 3apsKEHHBIC Tela bubnuorexa [HOK
U UX B3aUMOJICUCTBUSL. https://m.edsoo.ru/ff0abea8
ITocTosiHHBIH
ANEKTPUYECKUH TOK"
6 [TocTostHHBIC MATHUTHI, UX
° B3aUMO/ICIICTBUE
Ypoxk-uccienopanue
57 | "U3ydenue monei bubmmorexa LOK
| https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MarHUTOB
MarnauTHOe ToJie.
58 MarsuTtHoe 1one 3eMiIi U bu6mmoreka [JOK
€r0 3HaUeHHUEe IS )KU3HU https://m.edsoo.ru/ff0acOba
Ha 3emJie
59 | OmsiT Dpcrena. bubnuoreka [IOK

MarnutHoe 1oJie
3JIEKTPUYECKOTO TOKA
MarauTHO€ noJie KaTyIKu

https://m.edsoo.ru/ff0ac1d?2




C TOKOM

60

[Ipumenenue
3JIEKTPOMAarHUTOB B
texHuke. JlaboparopHas
pabora "U3yuenue
JNIEUCTBUSI MATHUTHOT'O
TOJIsl Ha IPOBOJHMK C
TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpOoBUTATEINb
MIOCTOSIHHOT'O TOKA.
Hcnonb3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUUYECKHUX YCTPOHCTBaX
1 Ha TPaHCIOPTE.
JIaGoparopHas paboTa
"KoHcTpynpoBanue un
u3ydeHue paboTbl
JNEKTpOABUraTeNs"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ac86c

62

OmnbiTel @apanes. 3aKoH
3J€KTPOMAarHUTHOM
naaykuuu. [Ipasuno Jlenua

63

DIIEKTPOreHePaTop.
CriocoObI mosryueHust
ANEKTPUIECKON SHEPTUH.
DJEeKTPOCTaHIIMK Ha
BO300OHOBIISIEMBIX
WCTOYHHUKAX SHEPTHH




64

IloaroroBka k
KOHTpPOJIbHON padoTe 1o
Teme "DIeKTpUUecKrue u
MarHuTHbBIE ABJIeHUS"

65

KontponbHas padoTa mo
TeMe "DIEKTpUYECKUe U
MarHuTHBIC ABJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TEME
"TemnnoBsie siBIEHUA"

bubmnorexa IIOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHblii ypok. Pabota ¢
TEKCTaMH 110 TeMe
"[locTossHHBII
ANEKTPUYECKUH TOK"

bubmnorexa IIOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblit ypok. Pabora ¢
TEKCTAMH II0 TEME
"MaruuTtHble aBiaeHud"

OBIIEE KOJIMYECTBO
YACOB 110 ITTPOTPAMME

68

145




9 KIIACC

N KosnunuyectBo yacos DJIEeKTPOHHbIE
[
Hara uudposbie
n/ Tema ypoxa KonTposbHbie IpakTnyeckue
Bcero U3y4eHust o0pa3oBaTeJIbHbIE
n padoThI padoThbI
pecypchl
1 MexaHHuecKoe JIBUKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. bubmnoreka IIOK
2 OTHOCHUTENIBHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO IBUKEHUS 4
PABHOMEDHOE bubmnoreka IIOK
3 P . 1 https://m.edsoo.ru/ff0ad19
IIPSIMOJIMHENHOE IBUKEHUE 3
HepasHomepHoOEe
4 MPSIMOJIMHENHOE IBUKEHHUE. 1
CpenHsisi © MTHOBEHHAs
CKOpPOCTh
[IpssMonuneiHoe bubnnorexa HOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBHKEHHE. Y CKOPEHUE 4
CKOpOCTh NPSAMOIUHENHOTO
6 PaBHOYCKOPEHHOT'O 1
neuxenus. ['padux
CKOPOCTH
7 JIaGoparopHas paboTa 1 1 bubnuoreka [IOK

"OnpeneneHne yCKOpeHust

https://m.edsoo.ru/ff0adbl




TCJIa IPpHU paBHOYCKOPCHHOM

JNBUKEHUH 10 HAKJIOHHON 8
IIocKocTH"
CBo0OOHOE MafieHue TEIl.
8
OnbiTel ['anunes
PaBHOMEpHOE ABMKEHUE TIO
oKkpyxHocTu. [lepuon u bubnuoreka [JOK
9 4acToTa OOpaIeHus. https://m.edsoo.ru/ff0ael7
JIuneiinas u yriosas 6
CKOPOCTH
10 LlenTpocTpeMuTebHOE
yCKOpEHUue
. bu6mmoreka [JOK
Ile 3aKkoH Herotona.
11 PBEIH SaKOH FILIOTOH https://m.edsoo.ru/ff0ae61
Bexrop cuitbt 5
Bropoii 3akon HetoToHa Bubmorexa IIOK
12 p . ' https://m.edsoo.ru/ff0ae72
PaBHOpelicTBYIOIIAs cra N
Tpetuii 3akoH HeroToHa bubmmorexa [IOK
13 P ’ https://m.eds00.ru/ff0ae98
Cynepno3unus cui 9
Pemenue 3anau Ha bu6mmoreka IIOK
14 IIPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ff0aeb6
HeroToHa ¢
Cwuita ynpyrocty. 3aKoH bubmmorexa [IOK
15 yIpy ’ https://m.edsoo.ru/ff0aeca

I'yxa

2




Pemenue 3aay o reme

16
«Cuna ynpyroctu»
JlaGoparopHas pabora bubnnoreka HOK
17 «OmnpeneneHue )KeCTKOCTH https://m.edsoo.ru/ffO0aee2
HPYKUHBD 8
bubmuoreka [JOK
18 Cuna Tpenus https://m.edsoo.ru/ff0af73
8
Pemenue 3agayd no reme bubmorexa HOK
19 8 https://m.edsoo.ru/ff0afa2
«Cwuna TpeHus» 5
JlaGopaTopHas paboTta
OmDEICTCHNE bubnuorexa [JOK
20 peit https://m.edsoo.ru/ff0af8b
KO3 pULIMEeHTa TPEHUS o
CKOJIbXeHUs" B
Pemenue 3anau mo teme bu6nmoreka [IOK
21 "3akonbl HeroTona. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuia tpeHus” €
Cuna TsKeCTH U 3aKOH
BCEMHUPHOTO TATOTECHUS bubmorera [JOK
22 P ' https://m.edsoo.ru/ff0af04
Y ckopenue cBOOOHOTO 4
MaJICHUS B
VYpoxk-koHpepeHuus
" JIBUKEHHE TEN BOKPYT
23 I'PaBUTALMOHHOTIO LIEHTpa

(Conneunas cucrema).
lanaxktukn"




Pemmenue 3anay no reme

bu6nmmorexa [IOK

24 Crna Tsbkectn 1 3aKOH” https://m.edsoo.ru/ff0af5f8
BCEMHUPHOT'O TATOTECHUS
[lepBas kocMuueckas bubnuoreka [IOK
25 ckopocTb. HeBecomocTs 1 https://m.edsoo.ru/ff0af33
IEpErpy3Ku C
PaBHOBecue MaTepuaibHOI
TOYKH. AOCOJIFOTHO TBEP0C bu6mmoreka [IOK
26 teno. PaBHoBecue TBEPAOTO https://m.edsoo.ru/ffOafe3
Tela ¢ 3aKPEIEHHON 0ChI0 6
BpaIieHus
97 MowmeHT cunbl. LeHTp
TSDKECTH
Pemenue 3amad mo teme bu6mmoreka IIOK
28 "MowmenT cuibl. LleHTp https://m.edsoo.ru/ff0b02b
TspKecTn" 4
[ToaroroBka K KOHTPOJIBHOU
AGOTE 110 TeMe bubmuoreka [JOK
29 }‘) https://m.edsoo.ru/ffob040
MexaHn4eckoe JBUKEHUE. 3
BzaumopeiictBue Ten" a
KonTponpHas pabota mo
Teme "MexaHnueckoe bubmorera [OK
30 . https://m.edsoo.ru/ff0b06e
nBIDKeHHe. B3auMoaeiicTBre c
Ten" B
31 Nmnynbe Tena. mmynbe bubnuoreka [IOK

CHJIBL. 3aKOH COXPaHEHHUS
HWMITyJIbCA. YIIPYTO€ U

https://m.edsoo.ru/ff0b07f
a




HEyIIPYroe B3auMOJACICTBUE

Pemenne 3aJa4 110 TeMeE

Bbu6nmuoreka LIOK

32 "3aK0oH coXpaHEHUS https://m.edsoo.ru/ff0b096
uMItysbca' c
Ypok-koH(bepeHIus
33 "PeakTUBHOE ABUKEHUE B
IIPUPOJIE U TEXHUKE"
Mexanuueckas pabora u bubmorexa HOK
34 https://m.edsoo.ru/ffOb0a8
MOIIIHOCTb 4
bubmuorexa [JOK
PaGora cunbl Ts:KECTH, CUITBI
35 https://m.edsoo.ru/ff0b0db
YOPYTOCTH U CUJIBI TPEHUS g
JlabopaTopHas pabora
«Onpenenenune padoThI CUIIBI
36 TPEHUS IPU PaBHOMEPHOM
JBYDKEHUH TeJa 10
TOPU30HTAIIBHOU
MIOBEPXHOCTU
37 CBs3b SHEpruu U paboTHI.
[ToTrenumanpHas sHEPTUS
Kunernueckas sneprus. bubnuoreka [JOK
38 Teopema 0 KMHETHYECKOI https://m.edsoo.ru/ffOb0c3
DHEPruun 2
39 3aKOH COXpaHEHUs SHEPTUH

B MCXAaHUKC




JlaboparopHas paboTa

bu6mmoreka [IOK

40 «M3yuenue 3akoHa https://m.edsoo.ru/ff0b12f
COXPaHEHUS YJHEPT UM e
KonebarenbHoe nBukeHuE U bubmorexa HOK
41 https://m.edsoo.ru/ff0b185
€ro XapaKTePUCTUKH g
3aryxaromme KojiebaHusl. bubnuoreka [JOK
42 BoinyxneHHbIe KoJIeOaHus. https://m.edsoo.ru/ff0b20f
Pe3onanc 0
43 MaremaTuyeckui u
MPY>KUHHBIA MasiTHUKA
VYpok-uccnenoBaHue
«3aBHCUMOCTh MepUoa BubmzoTexa LIOK
44 . https://m.eds00.ru/ff0b197
KOJIeOaHUH OT )KECTKOCTH .
MIPY>KUHBI U MAacChl TPy3a» B
45 [IpeBparenue sHepruu Npu
MEXaHHYECKUX KOJICOaHUIX
JlabopaTtopHas pabora
«OrmpeneneHne 4acToThl U bubmorexa [IOK
46 p N https://m.edsoo.ru/ffOblae
nepuoja konebanui .
MPY>KHHHOTO MasiTHUK) -
JlabopaTopHas pabota
«IIpoBepka HE3aBUCUMOCTH bu6mmoreka [JOK
47 nepuoa KoyiebaHui rpysa, https://m.edsoo.ru/ff0b197

MOABEIICHHOTO K HUTH, OT
Macchl Tpy3a»

a




48

MexaHu4ecKre BOJIHBI.
CBolicTBa MEXaHUYECKUX
BOJH. [IpononbHbIE N
MOIIEPEYHBIE BOJIHBI

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0b21f
e

49

Ypok-koH(bepeHIus
"MexaHHYeCKHE BOJIHEI B
TBEPAOM TEJIE.
CelicMu4yecKre BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpakeHUE 3BYyKa

51

Ypoxk-uccienoBanue
"HaburoieHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacCTOTHI"

52

I'poMKOCTB 3ByKa 1 BBICOTA
TOHA. AKYyCTHYECKUI
pe30oHaHC

53

VYpoxk-koHpepeHuus
"V bTpa3Byk U UHPPaA3BYK B
IIPUPOJE U TEXHUKE"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b23c
a

54

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "3aKOHbI
coxpaHeHus. MexaHuueckue
KoebaHus ¥ BOJHEI"

bu6mmorexa IIOK
https://m.edsoo.ru/ff0b25f
0

55

KonrponbHas pabora no
TeMe "3aKOHbBI COXpAaHEHUS.
Mexanunueckue kojaeOaHus 1




BOJTHEI"

DNEeKTPOMarHuTHOE 1OoJIe bubmorexa HOK
56 ' https://m.edsoo.ru/ffOb2ab
DNEeKTPOMAarHUTHBIE BOJTHBI .
57 CsaoiicTBa
ANEKTPOMArHUTHBIX BOJH
Ypok-koupepenuus "lkana
3JE€KTPOMArHUTHBIX BOJIH. bubnunoreka [JOK
58 Hcnonp3oBanue https://m.edsoo.ru/ffOb2fe
ANEKTPOMArHUTHBIX BOJIH 6
I COTOBOM cBs13U"
VYpok-uccnenoBaHue
"N3yueHue cBONCTB bubnnorexa HOK
59 AJIEKTPOMArHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
MMOMOIILI0 MOOHIILHOTO c
tenedona"
Pemenue 3anau Ha
60 oTpeeNieHUue YaCTOThI U
JUTUHBI DJIEKTPOMarHUTHOM
BOJTHBI
DneKTpoMarHuTHas mpupoia bubnuoreka [JOK
61 cBeta. CKOpOCTb CBeTa. https://m.edsoo.ru/ff0b31d
BoHoBEIE CBOlCTBA CBETA 0
Hctounnku cBera.
TpsimosuHeitHoe bu6mmoreka [JOK
62 https://m.edsoo.ru/ffOb365

pacrpocTpaHeHHe CBeTa.
3armenus Comnnua u JIyHsl

8




3aKOH OTpa)KEHUs CBETA.
3epkana. Pemenue 3a1au Ha

Bbubnuoreka LIOK

63 https://m.edsoo.ru/ff0b38c
MIPUMEHEHHE 3aKOHA 4
OTpa)K€HUs CBETA B
bu6mmoreka [IOK
IIpenomiieHue cBeta. 3aKoH
64 https://m.edsoo.ru/ffOb3ae
MIPEIIOMIICHUS CBETA 3
[TonHoe BHYTpEeHHEE
OTpaKEHUE CBETA. bubnuoreka [JOK
65 Hcnonp30Banue MoJIHOTO https://m.edsoo.ru/ff0b3c5
BHYTPEHHETO OTPAKCHHUSI B [¢
OIITHYECKUX CBETOBOIAX
JlabopaTopHas pabota
"HUccnenoBanue
66 3aBHCHMOCTH YTJIa
MIPEIOMIIEHUSI CBETOBOTO
Jy4a OT yrJia maJieHus Ha
rpanuie "Bo3ayx-crexsio""
VYpok-koHpepeHus
"Hcnoin30BaHue ITOJIHOTO
67 BHYTPEHHETO OTPAKCHHUS:
CBETOBOJIBL,
ONTUKOBOJIOKOHHAS CBI3b"
bu6mmoreka [IOK
JIumsel. OnTudeckas cuiia
68 https://m.edsoo.ru/ff0b3f2
JINH3bI .
69 [Toctpoenue n300pakeHMit B bubnmoreka [JOK




JIMH3aX

https://m.edsoo.ru/ff0b444
a

JIaboparopHast pabota
"Onpenenenue GOKyCHOTO

Bbubmuoreka LIOK

70 . https://m.edsoo.ru/ff0b420
paccTOsSHUSA U ONTHYECKON 5
CWJIBI coOOMparoIel JTuH3b" -
Ypok-koHpepeHIus Bubnmoreka [IOK
71 "OnTuyeckue TMH30BbIC https://m.edsoo.ru/ff0cOa7
puoopsI" e
I'n1a3 kak onrnyeckas bubmorexa HOK
72 https://m.edsoo.ru/ffOb468
cuctemMa. 3peHue 4
VYpoxk-koHpepeHuus
73 "ledextsl 3penus. Kak
COXPaHUTH 3peHue"
Pasnoxxenue 6enoro csera B
cnektp. OneiTel HetoTOHA bubmorera [JOK
74 ' ' https://m.edsoo.ru/ff0c0f4
CrnosxeHue CreKTpaIbHbIX c
1BeToB. /lucnepcus ceera -
JIaGoparopHas paboTa
"OnBITHI ITO PA3I0KEHUIO
0eJIoro CBETAa B CIIEKTP H bubnunorexa [JOK
75 BOCIIPHUATHIO [IBETA https://m.edsoo.ru/ffOc0e2
MIPEAMETOB IIPU UX a
HaOTI0JICHNUHN Yepe3
I[BETOBbIC (PMILTPHI"
76 Y pOoK-TIpaKTUKYM




"BoJIHOBBIE CBOIICTBA CBETA:
aucriepcus, nHTephepeHIus
u gqudpakaus"

Omnsite Pesepdopna u bubmorexa HOK

77 PROpA https://m.edsoo.ru/ff0c12a
TJTaHEeTapHasi MOJEIb aToMa 8

78 [Toctynatel bopa. Monens
aroma bopa
Hcnyckanue u noromeHue bubnuoreka [JOK

79 cBeTa aToMoM. KBaHTEI. https://m.edsoo.ru/ff0c144
JInnenyaTsie CIIEKTPHI c
Ypok-nipakTuKym bubnnoreka HOK

80 "Habmtonenue crekTpoB https://m.edsoo.ru/ff0c155
ucmyckanus" 0

bu6mmoteka [IOK
81 PaanoakTMBHOCTH 1 €€ BUJIbI https://m.edsoo.ru/ff0c167
2

CtpoeHne aTOMHOTO spa bubmorexa HOK

82 P Apa- https://m.edsoo.ru/ff0c18a
Hyxnonnas moens c
PanuoaktrBHBIE bubmmorexa TIOK

83 A https://m.edsoo.ru/ffOclal
npeBparieHus. M30Torms 4
Pemenue 3agau mo teme: bu6muoreka LIOK

84 "PagnoakTHBHbBIE https://m.edsoo.ru/ff0c1b4
IpeBpatieHus " a

85 [lepuon nmomypacnana




VYpoxk-koHpepeHuus
"PanroakTUBHBIE U3ITyUYEHUS

Bbubnuoreka LIOK

86 https://m.edsoo.ru/ff0c212
B IIPUPOJIC, MEHUIIMHE, 5
TexHuKe" B
SAnepHble peakuu. 3aKOHBI bubnnorexka HOK
87 COXpaHEHUs 3apsI0BOTO U https://m.edsoo.ru/ff0c1c5
MacCOBOT'0 YHCET 8
DOHeprus CBA3U aTOMHBIX bubnnoreka HOK
88 sinep. CBsI3b Macchbl U https://m.edsoo.ru/ffOcld?
SHEPTUU a
89 Pewrenne 3amad no reme
"Snepubie peakuuun"
Peakinu cuHTE3a U NeNCHUS bu6nmoreka [IOK
90 snep. UcTounuku sHeprun https://m.edsoo.ru/ffOcle8
ConHina u 3BE31 8
VYpoxk-koHpepeHuus
"SI nepHasi SHEpreTuKa.
91 JlencTBrs palMOaKTUBHBIX
W3JIy4YCHUI Ha KUBbBIC
OpraHu3MbI"
[ToaroroBka K KOHTPOJIBHOU
pabote o Teme bubnnorexa HOK
92 "DeKTpOMarHUTHOE TIOJI€. https://m.edsoo.ru/ff0c223
DJEKTPOMAarHUTHHIC BOJTHEI. e
KBanToBbie siBneHus"
93 KonrponsHas padora no




Teme "DIeKTpOMarHUTHOE
nosie. DIEeKTPOMarHuTHbIC

BoJIHbI. KBaHTOBEIE ABIICHUA"

[ToBTrOpenue, oboOmIeHNE.
JIaboparopHbie pabOTHI 11O

Bbu6muoreka LIOK

94 N https://m.edsoo.ru/ff0c245
Kypcy "B3aumoneiictue a
Ten" -
[ToBTOpeHME, 0000IICHHE.
Pemenue pacueTHbIX U bubmorexa OK

95 https://m.edsoo.ru/ff0c257
Ka4eCTBEHHBIX 3a7a4 110 )
teme "Temnosie nponecch” -
[ToBTOpeHME, 0000IIICHHE.
Pewrenne pacyeTHbIX U bubnnorexa HOK

96 Ka4EeCTBEHHBIX 3aja4 10 https://m.edsoo.ru/ff0c2a2
teme "KIIJ[ TemioBbix 2
nBuraresein”
IToBTOpenue, o60061IeHKE.
Pewrenne pacyeTHbIX U bubnnorexa HOK

97 Ka4eCTBEHHBIX 3aj1a4 10 https://m.edsoo.ru/ff0c2b3
teme "KII/I 0
AJEKTPOYCTaHOBOK"
[ToBTOpenme, 0600IIEHNE. bu6muoreka LIOK

98 JIaboparopHbie pabOTHI IO https://m.edsoo.ru/ff0c2c5
Kypcy "CseToBble sBiIeHNA" 2

99 [ToBTOpenue, o6o0MIICHHE. bubnuoreka [IOK

Pabota ¢ TexcTaMu 110 TemMe
"3aKOHBI COXpaHEHUS B

https://m.edsoo.ru/ff0c2d6
a




mexanuke"

[ToBTOpEeHME, 0600IIEHHE.

Bbu6nmuoreka LIOK

100 Pabora ¢ TekcTtamu 1o teMe 1 https://m.edsoo.ru/ffOc2e8
"Konebanus v BOJHbI" 2
[ToBTOpEeHME, 0000IIECHNE. Bbubmuoreka LIOK

101 Pabora ¢ TexcTamu 110 Teme 1 https://m.edsoo.ru/ff0c304
"CBeTOBBIC siBJICHUS" 4
[ToBTOpeHME, 0600IICHNE.

102 'l')a60Ta C TEKCTAMU [0 TEME 1

KBanToBas u sijaepHas
¢duszuka"
OBIIEE KOJIMYECTBO YACOB
1 102 27

I10 ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

METOIUYECKHUE MATEPHUAJIBI V1A YYUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HHTEPHET






