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HHOACHUTEJIbBHAA 3AIINCKA
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Coneprxanue mporpaMMbl HalIpaBJIeHO Ha (JOPMHUPOBAHUE €CTECTBEHHOHAYYHOW IPaMOTHOCTH
y4aluxcs U OpraHu3alfio U3ydeHus (GU3UKU Ha JeITeIbHOCTHON OcHOBE. B Hell yunTriBaroTCs
BO3MOXHOCTH IpeaMera B peanuszauuu TpeboBaHuii @PI'OC OO0 k mnuaHUpyeMbIM
JUYHOCTHBIM M METalpeAMETHBIM pPE3ylbTaTaM OOYUYeHHs, a TaKKe MEKIIPEIMETHBIE CBS3H
€CTeCTBEHHOHAYYHBIX Y4eOHBIX IPEIMETOB HA YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTUKA YUYEBHOT'O IIPEIMETA «®U3UKA»

Kypc ¢usukn — cuctemMoo0pa3yromuil Uisi €CTeCTBEHHOHAYYHBIX YYeOHBIX IPEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, M3Y4aeMbIX XUMUEH,
ouosorueit, actpoHoMuen u pusnueckoi reorpapueil. Puznka — 3TO MpeIMET, KOTOPHIM He
TOJIbKO BHOCUT OCHOBHOMW BKJaJl B €CTECTBEHHOHAayYHYIO0 KapTUHY MHUpa, HO U MPEJOCTaBISAET
HauOoJiee siCHbIe 00pa3Ibl MPUMEHEHHUSI HAyYHOTO0 METOJa MO3HaHUs, T.€. Croco0a MOTydeHHs
JOCTOBEPHBIX 3HaHUM 0 Mupe. Hakonen, ¢pusnka — 3T0 IpeaMeT, KOTOPBIA HapsALy C APYTUMU
€CTECTBEHHOHAyYHbIMM IpeIMeTaMH JIOJDKEH JaTh UIKOJbHHUKAM MpeJCcTaBieHHe o0
YBJIEKATEIbHOCTH HAay4YHOTO HCCIEIOBAHUS U PAJOCTU CAMOCTOSITEIbHOTO OTKPBITHS HOBOIO
3HAHMUSL.

Opna w3 TIaBHBIX 3a4a4 (PU3MYECKOro oOpa3oBaHHUS B CTPYKType oOIiero oOpa3oBaHMs
COCTOUT B (OPMUPOBAHNHU €CTECTBEHHOHAYYHON IPaMOTHOCTH M MHTEpeca K HayKe Yy OCHOBHOM
Macchl 00y4aroIuXcsl, KOTOpbIE B TalbHENIIEM OyAyT 3aHSTHI B CaMbIX pa3HO 00pa3HbIX chepax
nestenbHOCTH. HO He MeHee BayKHOM 3a7aueil SBJII€TCS BBISBICHHE M TOJArOTOBKA TATaHTIMBBIX
MOJIOZBIX JIIOACW Il TIPOJIOJDKEHMsI 0o0pa3oBaHUs H  JalibHEWIIend MpodecCHoHATbHOMN
JEeATeNbHOCTH B 00J1aCTH €CTECTBEHHOHAYUYHBIX MCCIEIOBAaHUNA U CO3JaHUU HOBBIX TEXHOJOTHH.
CornacHO MPUHATOMY B MEXAYHAapOJHOM COOOILIECTBE ompenencHuto, «EcrecTBeHHOHay4Has
IPaMOTHOCTb — 3TO CIIOCOOHOCTh Y€JIOBEKA 3aHMMATh AKTUBHYIO I'PaXIAHCKYIO HO3MIHIO IO
0OI11€CTBEHHO 3HAYMMBIM BOIPOCAM, CBA3AHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0 TOTOBHOCTh
MHTEPECOBAThCSl €CTECTBEHHOHAYYHbIMM HAesAMH. HaydyHO TIpaMOTHBIN 4YeIOBEK CTpPEMHUTCA
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJIEHHH MPOOIEeM, OTHOCALIMXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTUAM, YTO TpeOyeT OT Hero CIeIytoluX KOMIETEHTHOCTEH!:

Hay4YHO O0OBACHATH SABJICHUA,

OLOCHMBATh U IOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCIIC€AO0OBaHUs,

HUHTCPHIPECTUPOBATE JaHHBIC W UCIIOJb30BATh HAYYHBIC JOKA3aTCIIbCTBA IJIA ITOJTYYCHHUA
BBIBO/JIOB.

N3ydyenne ¢u3uku crocoOHO BHECTH pELIAIONIMKA BkJIaJg B (OpMHUpPOBAHHE ECTECTBEHHO-
HayYHOU rpaMOTHOCTU OOYUYaAIOITIXCA.

HOEJHN U3YYEHUS YYEBHOI'O INTPEIMETA «®@U3UKA»

Henmn wu3yyeHus QU3MKKM Ha ypOBHE OCHOBHOIO o0OIIero oOpa3oBaHUS OIpeJesieHbl B
Konnenuuu npenonaBanus ydeOHoro npeaMera «Pusnka» B 00pa30BaTeNbHBIX OPraHU3aLUsgX
Poccuiickoit ®@enepannu, pealu3ylOIUX OCHOBHBbIE 00I1e00pa3oBaTelibHble MPOTrPaMMBI,
yTBepkAEHHON pemeHueM Kosutermn Munncrepcrsa mpocBemmeHus Pocculickoin @enepanum,
npoTokoi ot 3 nexadps 2019 r. Ne [IK-4BH.

enu uzydyenus GU3MKuU:

npuoOpeTeHne NHTEpeca U CTPEMIICHUS 00yUaloIIMXCsl K HAYYHOMY M3yYEHUIO0 TPUPOJIbI,
pa3BUTHE WX MHTEJUIEKTYaIbHbBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUN O HAYYHOM METO I O3HAHUS U (POpMUPOBaHUE
HCCIIEIOBATENIBCKOIO OTHOIIEHHSI K OKPYKAIOIIUM SIBICHMSIM;



e (opMupoBaHME HAYYHOTO MHUPOBO33PEHHSI KaK pe3ysbTaTa U3yYeHUs OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE MPEICTABICHUNA O PO (PU3UKHU JJIsl pA3BUTHSL IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIA;

e pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cepax Oyayiet mpodheccHoHaIbHON AeITeTbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAIbHEHIIIEMY O0YYEHHUIO B TOM HAIIPABIICHHH.

JlocTiokeHre STHX IeJiel Ha YpOBHE OCHOBHOTO oOmiero oOpa3oBaHus oOecreuymBaeTcs
pelIeHreM CIeIyIONINX 3a/1a4:

e MpHOOpEeTeHNE 3HAHUK O AUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHUYECKUX, TETUIOBBIX,
MEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e TMPUOOPETCHHE YMEHUW OTMCHIBATH U OOBSICHITH (PU3UICCKHE SBJICHHS C UCTIOJH30BAHUEM
MOJIYYCHHBIX 3HAHUI;

e OCBOEHHE METOJIOB PEIICHHS MPOCTEUIINX PACUETHBIX 33724 C UCTIOJb30BAaHUEM (DU3UIECKUX
MOJIeJIeH, TBOPUYECKHUX M MPAKTUKOOPUECHTHPOBAHHBIX 3314,

e Ppa3BUTHE YMCHHI HAOJIONATH IPUPOIHBIC SBICHUS U BBIIIOJHATE OIBITHI, JIJAOOPATOPHBIC
paboTHI M SKCTIEpUMEHTATBHBIC HCCIIEIOBAHUS C UCTIOIH30BAaHUEM H3MEPHTEIBHBIX TIPHOOPOB;

e OCBOEHHE NMPUEMOB pabOTHI ¢ HHPOpPMANHEH PU3MUECKOTO COJIEpKaHMS, BKITIOUast
MH(OPMAIIHIO O COBPEMEHHBIX JTOCTIKECHUAX (DH3UKHU; aHAIIN3 B KPUTHIECKOE OIICHUBAHUE
nHpopmanuy;

e 3HAKOMCTBO CO c(hepamu npodecCuOHATBHON NeATeTLHOCTH, CBA3aHHBIMH C PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTHKCHHUIX (PU3HUECKON HAYKH.

MECTO YUYEBHOI'O IPEJJMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBHM ¢ ®I'OC OOO ¢usuka sBisieTcss 00A3aTENBHBIM MPEIMETOM Ha YPOBHE
OCHOBHOTO 001m1ero oopa3oBanus. JlaHHas mporpaMma mpeaycMaTpuBaeT M3ydeHue (Pu3uku Ha
0a30BOM ypoBHE OOydYeHHS 1O 2 4 B HeAeNo B 7 M 8 Kilaccax ¥ Mo 3 4 B HezAeno B 9 kiacce.
Bcero 242 gaca B ron.

COJEP)KAHUME YYEBHOT' O ITPEJIMETA

7 KJIACC

Pa3znen 1. ®usuka u €€ posib B NO3HAHUM OKpY:Kawomero mupa(s 4)

®dusuka — Hayka O NPUPOJE, M3ydaeT (HU3UYECKHUE SBJICHUSA: MEXaHUUECKHE, TEIUIOBBIE,
IEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BeauuuHbl. 3Mmepenue ¢usnyeckux BenuuuH. Pusznyeckue MpUOOPHI.
[TorpemnocTs u3mMepeHuil. MexayHapoaHasi CUCTEMA €VHMII.

Kak ¢u3uka u apyrue ectecTBeHHbIE HAyKH M3ydaroT NMpUpoy. EcTecTBeHHOHAYUHBIH METOA
MO3HAHUA: HAOJIOJICHNE, TOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIABWKEHHE THIOTE3, SKCIIEPUMEHT
10 MPOBEpKE TUNOTe3, 00bICHEHHE HalIoqaeMoro aBiaeHus. Onucanue Gpu3nyecKkux sSBICHHUH ¢
IIOMOILIBIO MOJEIIEN.

JdeMoHcTpanuu

1. MexaHu4eckue, TEIIOBbIE, dJEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. @wusnueckue MpuOOpPH M Mpolenypa MpsSMbIX H3MEPEHUH aHaJIOrOBBIM M LU(GPOBBIM
puOOpOM.

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue EHbI IEEHUS IIKAIbl W3MEPHUTENILHOTO TpUbopa.

2. NI3mepeHne pacCcTOsIHUIMA.

3. NU3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

4. OnpeneneHue pazMepoB MajbIX TE.



5. W3mepenue temmeparypbl NOpH TMOMOIIM JKUJIKOCTHOTO TE€pMOMETpa M JaT4yHKa
TEeMIIepaTyphl.

6. IlpoBegenue wucciaeAoBaHUs IO MPOBEPKE THUIOTE3bl: JAIBHOCTh TOJIETAa IIIApHKAa,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbINE, YeM OOJIBIIIE BEICOTA MYCKA.

Paznean 2. IlepBoHauasnbHble CBeJIeHUSI O CTPOEHUM BelecTBa (5 1)

CtpoeHnue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, T0Ka3bIBAIOIINE TUCKPETHOE
cTpoenue BemecTBa. OMbITHI, T0Ka3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA.

JIBmwxenue wuactuil BemiecTtBa. CBsI3b CKOPOCTH JIBIDKCHHS YacTHI[ C TEMIEPaTypoOu.
BpoynoBckoe naBmwkenue, muddy3us. BzanMonelicTBHe YacTHIl BEUISCTBA: TNPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHMS ~ BEIIECTBA: CTPOEHHUE Ta30B, IKUAKOCTEHM W TBEPABIX
(kpuctaynueckux) Teld. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperarHbix
COCTOSIHUSIX M MX aTOMHO-MOJICKYJSIPHBIM CTpoeHreM. OCOOCHHOCTH arperaTHbhIX COCTOSHUMN
BOJIbI. B3anMOCBSI3p MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX arperaTHBIX COCTOSTHUSAX U HUX
aTOMHO-MOJIEKYJIIPHBIM ~ cTpoeHHeM. (OCOOEHHOCTH  arperatHbIX  COCTOSIHUM  BOJIBI.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

JdeMoHcTpauuu

1. HaGmonenne OpOYHOBCKOTO JIBUKEHUSI.

2. Habmonenue muddysum.

3. HaOmionenue siBaeHU#, OOBICHSIIOMIUXCS TPHUTSHDKCHUEM WM OTTAJIKMBAHUEM YACTHII
BEIIECTB.

JlabopaTopHble paGoThl U ONBITHI

1. Onenka quaMeTpa aToMa METOJIOM PAIOB (C HCTONb30BaHuEM doTorpaduii).

2. OnBITH IO HAOTIOJICHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHHIO ACHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. /IBu:kenue u B3aumopaeiicreue tesa(214)

Mexannueckoe aBuxeHune. PaBHoMepHoe u HepaBHOMEpHOe ABukeHue. Ckopoctb. CpenHss
CKOPOCTh ITPM HEPAaBHOMEPHOM JBMKEHUU. Pacuér myTtu u BpeMeHH ABmkeHus. PaBHOMepHOE 1
HepaBHOMepHOe aBmxeHue. CkopocTb. CpenHsissi CKOPOCTh IMPH HEPABHOMEPHOM JIBUIKECHUM.
Pacuér nytu u BpeMeHU ABHKEHUS.

SBnenue nHepuuu. 3aKOH HHEpUMU. B3auMoeicTBue Tea Kak NpUYrHa U3MEHEHHSI CKOPOCTH
NBUKEHHUs Tell. Macca kak mMepa uHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBsA3b IJIIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIeCTBA.

Cuta Kak xapakTepucTHKa B3aumoaecTBus Teil. Cuiia ynpyroctd u 3akoH ['yka. 3mepenne
CWJIBl C MOMOUIBIO JUHAMOMETpa. SIBlIeHHE TATOTEHUs M cuia TshkecTH. Cuia TSKECTH Ha
npyrux 1manerax (MC). Bec tena. HeBecomocth. CroxeHHE CHII, HalpaBlIEHHBIX MO OJHOU
npsiMoii. PaBHoaelicTByromas cui. Cuna tpenusi. TpeHue CKOJIbKEHUs U TPEHUeE Mokos. TpeHue
B npupoze u texuuke (MC).

JdeMoHcTpanun

1. HabmroieHne MexaHM4ecKoro IBMKECHHS Tela.

2. 3MepeHune CKOpOCTU MPAMOIMHEHHOTO IBUKEHHUS.

3. HabmroieHue sSBJICHUS] HHEPITUH.

4. HaGnronenue u3MeHeHHUs: CKOPOCTH MPH B3aUMOJICHCTBUU Tell.

5. CpaBHeHUE Macc N0 B3aUMOJCICTBHUIO TEJL.

6. Clo)eHue cujl, HapaBJICHHBIX 110 OJHOM MPSMOIL.

JlabopaTopHbie padoThbl U ONBITHI

1. OmpeneneHre CKOPOCTH pPaBHOMEPHOTO JBIDKEHHUs (LIapUKa B SKUIAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOUIIS U T. 11.).

2. OrmpeneneHue CcpenHedl CKOPOCTU CKOJBXKEHHS Opycka WiIM IIapuka IO HaKIOHHOU
MIJIOCKOCTH.

3. Onpenenenue MNIOTHOCTU TBEPIOTO TENA.



4. OnbITHl, JEMOHCTPUPYIOIIUE 3aBHCUMOCTb pacTsDKEHHUsS (AedopMannu) MPYKUHBI OT
IIPUJIOKEHHOM CHUJIBL.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIbI TPEHHUS CKOJIbXKEHHUSI OT Beca Tella U
XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Pasnen 4. /laBieHnue TBEPABIX TeJl, JKUAKOCTEH 1 ra30B( 214)

Hasnenue. CriocoObl yMEHBIIIEHUS W YBEIWYCHUs naBiieHus. JlaBieHue ra3a. 3aBUCHMOCTH
NaBJIeHUs Tra3a oT 00bEMa, Temrneparypsl. [lepenavya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH I[lackans. [lHeBMaTHueckue MammHbl. 3aBUCUMOCTH JABJICHUS KUIKOCTU OT
ryounsl.  ['mapocratmueckuit  mapagokc. CooOmiaromuecs cocyabl. [ 'mapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emmum u atmochepHoe gaBieHue. [IpUyMHBI CyIecTBOBAaHHS BO3IYLIHON
o6onoukn 3emnu. OnbiT Toppuuennu. M3mepenue aTrmochepHOro aBiieHHsA. 3aBUCHMOCTH
aTMOC(epHOTO JaBJICHHsI OT BBICOTHI HaJ YypoBHeM wMops. [Ipubopel misi u3MepeHus
aTMOC(hepHOTO aBJICHHUS.

JleficTBHE KUJIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIo. BrITankuparomas (apXumeaoBa)
cwia. 3akoH Apxumena. [TnaBanue ten. Bo3nyxomiaBanue.

JdeMoHcTpauuu

1. 3aBUCUMOCTB JTaBJIEHU ra3a OT TEMIIEPATYPBHI.

2. [lepenaya gaBiaeHUs )KUIKOCTHIO U TA30M.

3. CooOmiaromiuecst CoCypl.

4. T'mapaBianueckuii mpecc.

5. IIposiBnenue neicTBUs aTMOC(EpPHOTo NaBICHHUS.

6. 3aBHCUMOCTb BBITAJIIKMBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHON YacTH Teja M MJIOTHOCTU
KUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CHJIbI BECY BHITECCHEHHOM KHUJIKOCTH.

8. YcnoBue miiaBaHus Tel: MJIaBaHHE WJIM MOTPYKEHHUE TENl B 3aBUCUMOCTH OT COOTHOIICHHUS
IUIOTHOCTEH Tena U )KUJIKOCTH.

JlaGopaTopHble padoThI H ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIC OT 00bEMa NMOTPYKEHHOU B KHUIKOCTh YaCTH
Tena.

2. OnpeneneHre BhITAIKUABAIOIIECH CHIIbI, TEHCTBYIONIEH HA TEJIO, HOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOLICH CHIIbI, JEHCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT
Macchl Tena.

4. OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKHBAIONIEH CHIIBI, IEHCTBYIOIIEH Ha TEJI0
B JKUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIAKOCTh YACTH T€Ja U OT MJIOTHOCTH KUIKOCTH.

5. KouctpynpoBanue apeomeTpa WIM KOHCTPYMpPOBAaHUE JIOAKH U ONpeleseHue eé
rpy30M0IBEMHOCTH.

Pasznen 5. Pa6ora u MomHOCTb. JHeprusi( 18 u)

Mexanuveckast pabora. MOIIHOCTb.

[IpocThie MeXxaHU3MBI: pbluar, OJOK, HAKJIOHHAS IMJIOCKOCTh. [IpaBuiio paBHOBECHS pblyara.
[Ipumenenne mnpaBuia paBHOBECHS pblyara K On0Ky. «3onoToe mpaBuio» mexaHuku. KIIJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass sHeprusi. Kunerudeckas v noteHuuanbHas s>Heprus. [IpeBpamieHue oaHOrO
BHJIa MEXaHUYECKOMN SHEPTUU B IPYroi. 3aKOH COXPAaHEHHUsS SHEPTUU B MEXAHUKE.

JdeMoHcTpanuu

[IpuMepsl POCTHIX MEXAHU3MOB

JlabopaTopHbie padoThbI U ONBITHI

1. Onmnpenenenne pabOThl CHIIBI TPEHUS TPH PABHOMEPHOM JIBIDKCHMHM Tella IIO0
TOPU30HTAIBHOM TOBEPXHOCTH.

2. UccnenoBanue ycioBU paBHOBECHS pblyara.

3. N3mepenue KIIJ| HaKIOHHOM MJIOCKOCTH.

4. 3yueHune 3aKk0Ha COXpAaHEHUS MEXaHUYECKON SHEPTUU.



8 KJIACC

Paznen 1. TenioBble siBiaennsi(284)

Mopenu TBEPAOTO, XKUAKOTO U Ta3000pa3HOrO COCTOSIHHMA BeriecTBa. Kpucramnmdeckue u
amop¢usie Tena. OOBsICHEHNE CBOWCTB ra30B, JKUIKOCTSH U TBEPABIX TENl HA OCHOBE MOJIOKECHUH
MOJIEKYJISIPHO-KUHETHYEeCKOH Teopuu. CMauumBaHUE U KalWULIpHbIE sBIEHMS. TemsoBoe
paciupeHHe U cxKaTHe.

Temneparypa. CBsA3b TEMIIEPATYpPbl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS YACTHULL.

Buyrpennss sHepruss CnocoObl W3MEHEHUsT BHYTPEHHEN »SHEpPruM: TeIUloneperaya u
coBepuieHre padboThl. Bubl Temionepenaun: TEIONPOBOAHOCTb, KOHBEKIIMS, H3ITyYEHHE.

KonnuectBo TemnoTel. VYienbHas TEMJIOEMKOCTh BellecTBa. Te€MJIO0OOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHne M oTBepieBaHHE KPUCTAIIIMYECKUX
BeIleCTB. Y enbHas TeruioTa rasieHus. [lapooOpasoBanue u konaencamnus. Ucnapenne (MC).
Kunenue. YnenbHas TteruoTa mnapooOpa3zoBaHusl. 3aBUCHMOCTb TEMIEPATypbhl KUIIEHUS OT
aTMocdepHoro naBiaeHus. BiaxHocTh Bo3ayXa.

OHeprus ToIIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuns! padots! Temnosbix aurateneil. KI1/1 rennosoro nsurarens. Tennosble ABUraTenu
u 3anuTa okpyxkarwomei cpeapl (MC). 3akoH cOXpaHEeHHs U MPEBPAIECHUS YHEPTUU B TEIIJIOBBIX
nporeccax (MC).

JdeMoHcTpauuu

. HaGmonenne OpOyHOBCKOTO ABMKEHUS

. Habmonenue quddyzun

. HaGmonenue siBleHnit cMauyMBaHUs M KalTWJUSIPHBIX SIBJICHUN
. HabGmroenue TenioBoro pacuiupeHus T

. I3menenue naBneHus ra3a mpu K3MEHEHUH 00bEMa M HAarpeBaHUM WIIA OXJIAXKICHUN
. [IpaBmita u3MepeHus TeMrepaTypbl

. Bune! Tennonepenaun

. OXyaxJieHre Mpu COBEPIICHUH PaOOTHI

. HarpeBanue nipu coBepinieHnr paboThl BHEITHUMH CHIJIAMU
10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEILIECTB

11. HaGnronenne kueHus

12 .HabnroneHue mocTOsIHCTBA TEMIIEPATYPHI ITPH TUIABJICHUH
13. Monenu TenIoBbIX ABUTaTEIEH

O 0 IO L Wb —

JlaGopaTopHblie padoThbI M ONBITHI

1. OnbITHI IO OOHAPYKEHUIO ACUCTBUS CHII MOJICKYJIIPHOTO TIPUTSHKCHUS

2. OnbITHI IO BBIPAIIUBAHUIO KPUCTAIIIIOB MMOBAPEHHOM COJIM MJIM caxapa

3. OmbITHI M0 HAOIIOJCHHUIO TEIIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH M TBEPABIX TEI

4. Ormpenenenue JaBiIeHUS BO3/lyXa B OaJUIOHE IIIIPHUIIA

5. OmbIThl, JAEMOHCTPHPYIOUIME 3aBHCUMOCTh JIABJICHUS BO3QyXa OT €ro oObéma u
HArpeBaHUs WM OXJIaKICHUS

6. [IlpoBepka rHUNOTE3bl JHMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJAKOCTH B
TEPMOMETPUUECKON TPYOKe OT TeMIepaTypbl

7. HabnioneHne W3MeHEHHs BHYTPEHHEW SHEpruu Tela B pe3yiabTaTe TeIJIoNnepeaayud u
paboThI BHEITHUX CHIT

8. UccnenoBanue sBJIEHUS TEIIOOOMEHA MPU CMEITUBAHUU XOJIOIHOM U TOpsiuell BOIbI

9. Onpenenenue KOIWYECTBA TEIUIOTHI, MOJY4YEHHOTO BOJOW MPH TEIIOOOMEHE ¢ HarpeThiM
METAJUTUYECKUM IIIUHAPOM

10. Onpenenenne yaenbHON TEMNIOEMKOCTH BELIECTBA

11. UccnenoBanue mpoiecca UCapeHus

12. Onpenenenrne OTHOCUTENFHOM BIAYKHOCTH BO3/1yXa

13. Onpenenenvie yaeabHOU TEMIOTHI MIJIaBICHUS JIb/IA



Pazjen 2. DiiekTpuyeckne 1 MATHUTHBIE siBJleHUs( 424)

Dnektpusanus Ten. J[Ba poja sMeKTpUYECKUX 3apsaoB. BzaumoaeicTBue 3apsyKEHHBIX TeEl.
3akon KyioHa (3aBUCUMOCTB CHJIbI B3aUMOJICHCTBUS 3apSXKEHHBIX TET OT BETMYUHBI 3apsJIOB U
pacCcTOSHUS MEXAY TE€JIaMHu).

Onektpuyeckoe mosie. Hanpspk€HHOCTH anekTpuyeckoro mosist. [lpuHiun cyneprno3unuu
AIIEKTPUYECKUX IT0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekrpuyeckux 3apsaoB. DIEMEHTAPHBIN deKkTpudeckuil 3apsaa. CTpoeHune aroma.
[TpoBOAHMKY W AMDIEKTPUKH. 3aKOH COXPAHEHUS FICKTPUUECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJEKTPUUYECKOTO TOKa. VICTOYHUKH
MMOCTOSTHHOTO TOKa. J[eHCTBHS AJIEKTPUUECKOTO TOKa (TEIUIOBOE, XWMHYECKOE, MAarHuTHOE).
DNEeKTPUYECKUM TOK B JKHUJIKOCTSIX U Ta3ax.

Onektpuueckass uenb. Cuna Toka. DnekTpuueckoe HanpspkeHue.  ConpoTUBIIEHHE
MPOBOJIHUKA. YJEIbHOE CONPOTHBIEHHWE BemecTBa. 3akoH Owma a8 ydacTka IIemu.
[TocnenoBarenbHOE U MApAIJIEIBHOE COSTUHEHNE TIPOBOTHUKOB.

PabGoTa 1 MOIITHOCTE MEKTPUUYECKOTO TOKA. 3akoH JIkoynsi— Jlenna. DneKkTprudecKkue nenu u
MOTPEOUTEINHN AIIEKTPUUECKOM dHEepTruu B ObITYy. KopoTkoe 3aMbIkaHHeE.

[TocrosiHHbIE MarHuThl. B3auMonelcTBME TMOCTOSIHHBIX ~ MAarHUTOB. MarnutHoe moJe.
MaruauTHO€E 1oJie 3eMJIM U €ro 3Ha4eHue Jyisl KU3HU Ha 3emiie. OnbIT Opcrena. MarauTHoe noJie
AIEKTPUYECKOTO TOKa. [I[puMeHeHune 3JIeKTpOMarHuTOB B TEXHHUKE. [eicCTBMEe MarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJEKTPOJBHUTaTelh TOCTOSHHOTO TOKa. Mcmons3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCTIOPTE.

OnbiTel  @apages.  SBiaeHue  ANEKTpOMarHUTHOW — wHAYKIUU. [lpaBumo  Jlenna.
OnekrporeHeparop. CrocoObl TOMYyYEeHHs] DJICKTPUUECKOW DHEPruu. OJIEKTPOCTAHIIUU Ha
BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

JdemoHcTpauuu

DIIeKTpU3aIMs Tel

JIBa poa 3JIEKTPUYECKUX 3aPSAI0B U B3AUMOJCHCTBHE 3apSXKEHHBIX TEJ
YCTpoHCTBO U IEUCTBUE AIEKTPOCKOTIA

DJIeKTpOCTaTUYECKash MHIYKIIHS

3aKOH COXpaHEHUS JICKTPUYECKUX 3apsioB

[IpoBOIHUKY U JUAIEKTPUKHI

MoaenupoBaHU€e CUJIOBBIX JUHUN 3JIEKTPUUYECKOTO TOJISI

M cTOoYHUKH NOCTOSTHHOTO TOKa

JlelicTBUS AJIEKTPUUECKOTO TOKA

10. DnexTpuuecKuid TOK B )KUJIKOCTH

11. I'a30BbIit pa3psg

12. VI3MepeHue Cuibl TOKa aMIepMeTpOM

13. VI3MepeHue 3JIEeKTPUYECKOr0 HaNPSHKEHUsT BOJIBTMETPOM

14. PeocTtaT 1 Mara3uH COnpoOTUBICHUI

15. B3aumoaeicTBre NOCTOSIHHBIX MATHUTOB

16. MonenupoBaHue HEBO3MOXKHOCTH pa3/IeJI€HUs MOJICOB MarHuTa
17. MonenupoBaHue MarHUTHBIX TOJIEH TOCTOSIHHBIX MAarHUTOB

18. OmbIT Opcrena

19. MaruuTHOE N0JIE TOKA. DJIEKTPOMAarHuT

20. [lelicTBMe MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM

21 DnexTpoABUraresab NOCTOSHHOIO TOKA

22. UccnenoBaHue sIBIICHUA 3JIEKTPOMArHUTHOM MHIAYKIIMU

23. OnbiTel Dapanes

24. 3aBUCUMOCTb HaIlPaBJIECHUS UHIYKIIMIOHHOTO TOKa OT YCJIOBUN €ro BO3HUKHOBEHHS
25. DneKTporeHepaTop NOCTOSHHOTO TOKa

CoNoO~LWNE



JlabopaTopHbie padoThI H ONBITHI

1. OmbIThI 110 HAOIOICHUIO AIIEKTPU3ALIUN TS MHAYKIUEH U TIPU COMPUKOCHOBEHUU

2. HccrnenoBanue NEHCTBUS SJEKTPUUECKOTO TOJIS HA TIPOBOHUKH U JUAICKTPUKU

3. COopka u mpoBepKa padOThI IEKTPHUECKOH IEMH MOCTOSHHOTO TOKa

4. VI3amepeHue u peryaupoBaHue CUITbI TOKA

5. U3mepenue u perynupoBaHue HAIPsLKEHUS

6. UWccrnenoBanue 3aBHCHMOCTH CHJIBI TOKA, UIYIIETO Yepe3 Pe3UCTOP, OT COMPOTHUBIICHHUS
pe3ucTopa U HANpPsDKEHUS Ha Pe3UCTOpe

7. OIBITBI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh 3JIEKTPUYECKOTO COTPOTUBIICHUS MPOBOTHUKA
OT €ro JJIMHBI, IUIOIIA/IM MOTIEPEYHOTO CEUEHUS U MaTepuaia

8. [IlpoBepka mpaBmiia CIOKCHHS HAMPSHKCHWA TPH MOCIICOBATEIIHHOM COCTUHCHHUH JIBYX
pPE3UCTOPOB

9. TlpoBepka mpaBuia s CHIIBI TOKA TPU NTApAUISTHHOM COCTMHEHUH PE3UCTOPOB

10. Onpenenenrie paboThl AMEKTPHUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOP

11. Onpenenenre MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha pE3UCTOpE

12. WccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, HAYIIETO 4Yepe3 JIaMIOUKy, OT HaIps KEHUs Ha
Hel

13. Onpenenenue KII/I narpeBarens

14. NccmeqoBanyie MarHUTHOTO B3aUMOJEHCTBHS MMOCTOSHHBIX MAarHUTOB

15. N3yyeHne MarHuTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB MPU UX OOBEMHEHUH U Pa3ACICHUN

16. UccnenoBanue neMCTBUS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OneITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOJECWCTBUS KATYIIKA C TOKOM H
MarHuTa OT CHJIbI TOKAa M HAIPABIICHHS TOKA B KaTYIIKE

18. M3ydyeHue neicTBus MarHUTHOTO MOJIsI Ha MPOBOIHUK C TOKOM

19. KoHcTpynpoBanne W M3y4eHHE PaOOTHI AJICKTPOABUTATEIS

20. U3zmepenue KII/I anexkTpoaBurareibHOM YyCTaHOBKHU

21. OnbITBl MO MCCIACAOBAHMIO SIBJICHHUS SJICKTPOMArHUTHOW WMHAYKIMU: HCCIECIOBAHUE
M3MEHEHUI 3HAYEHUS U HAMPaBJICHUSI HHAYKIIMOHHOTO TOKa.

9 KJIACC

Pazgen 1. Mexanuuyeckoe ABHKeHHE M c1OcO0bI ero onucanusa(11y)

Mexanunueckoe naBuxeHue. MarepuanbHas Touka. Cucrema otcuyéta. OTHOCUTEIBHOCTH
MEXaHMYECKOr0 JBI)KEHUA. PaBHOMepHOE mpsMOJMHENWHOE JABMXKEeHHE. HepaBHOMepHOE
npsAMoJinHerHoe JBwxkeHue. CpeaHsss MU MICHOBEHHas CKOpPOCTh Tejla MpU HEPaBHOMEPHOM
JIBIDKCHUH.

Yckopenue. PaBHOyckopeHHOe mpsMoinHelHHoe nBmkeHue. CBobOoanoe maaeHue. OIBITHI
T'anunes.

PaBHOMepHOe nBIXKeHHE MO OKpyKHOCTH. [lepmon m uactora obOpamienus. Jluneitnas u
yIJ0Bas CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE

B3aumopgeiictBue Ten . 3aKOHbI coxpaHeHua(30 u)

ITepBriit 3akoH Hrerotona. Bropoit 3akon Hprorona. Tperuit 3akon Hprotona. I[Ipunimn
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUs CKOJIb)KEHUS, CUjla TPEHUs TOKOS,
Jpyryue BUAbI TPEHUS.

Cuna TsSKecTH U 3aKOH BCEMUPHOTO TATOTEHHUsS. Y CKOpPEeHHE CBOOOHOTO MajieHus. JBrkeHue
wianet Bokpyr Counnna (MC). [TepBast kocMuueckas CKopocTs. HeBecoMoCTh U ieperpy3K.

PaBHOBecue MaTepuanbHOl ToOukH. AOCOMOTHO TBEpIOe Teno. PaBHOBecue TBEPAOTO Tena C
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TspkecTu.

Nmnynsc Ttena. M3menenwe wummnynbca. MMmynbc cuibl. 3aKOH COXpaHEHUsT HUMITYJIbCA.
PeaktuBHoe nemxenue (MC).

Mexannyeckasi paboTa ¥ MOIITHOCTh. PaboTa cui TsbkecTu, ynpyroctu, TpeHus CBsi3b SHEPTUU
u pabotel [loTeHIManbHas SHEPrus Tela, TMOAHATOTO HAaJ TIOBEPXHOCTHIO  3EMIIH.



IToreHumanpHas 3Heprus c:xatod npyxuHbl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKOW SHEPTUH.

JdeMoHcTpanuu

1. Habmronenne MEXaHUYECKOTO JBMKEHUS TeJIa OTHOCUTEIIBHO Pa3HBIX TENl OTCUYETA

2. CpaBHeHHE TyTeW U TPACKTOPUHN ABIKEHHS OHOTO M TOTO K€ TeJla OTHOCUTENHLHO Pa3HBIX
T€Jl OTCUETa

3. M3mepeHne CKOPOCTH M YCKOPEHUS IPSIMOJMHEHHOTO JIBHKCHUS

4. UccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JBMXKEHUS

5. HaOmronenue nBukeHUs Tella M0 OKPYKHOCTH

6. Habmonenne MexaHU4eCKuX SIBJICHUH, TPOUCXOIAIUX B cucteMe otcuéra «Tenexkay mpu
e paBHOMEPHOM U YCKOPEHHOM JBIKEHHU OTHOCUTENILHO KaOMHETa (PU3UKU

7. 3aBHCHMOCTbH YCKOPEHHUS TeJa OT MaccChl Tejla U JeHCTBYIOLIEH Ha HETO CUJIbI

8. Halumonenne paBeHCTBa CHJI TIPH B3aUMO/ICHCTBHHU TET

9. M3meHeHue Beca Tela MPH YCKOPEHHOM JIBHKEHUH

10.Ilepenava uMmynbca Ipyu B3aUMOJCHCTBUU TET

11.IIpeo6pa3oBanHus SHEPTUM NPU B3aUMOIEUCTBUHU TEI

12.CoxpaHeHue UMITyJIbca IIPU HEYIIPYTroM B3aUMOAEHCTBUU

13.CoxpaHeHue UMITyJIbca IPU a0COIOTHO YIIPYTroM B3aUMOJAEHCTBUU

14.HabmtoneHne peakTHBHOTO JIBHKCHHUS

15.CoxpaHneHne MexaHM4eCKON SHEPTHH MTPU CBOOOIHOM IaIeHUN

16. CoxpaHeHre MEXaHUYECKOW SHEPTUU MPH IBWKECHHUH TEJa MO JEHCTBUEM MPYKHUHBI

JlabopaTopHble paGoThl U ONBITHI

1. KoncTtpynpoBaHue TpakTa Ajsi pa3roHa U JajdbHEHUIEero paBHOMEPHOTO JIBUKEHUS IIapuKa
WIH TEJIEKKU

2. Ormnpenenenue cpegHed CKOPOCTU CKOJbKEHHMs Opycka WIM JBHMXKEHHUS IIapuka II0
HAKJIOHHOM IUIOCKOCTH

3. Ormpenenenue yCKOpeHUs Telda IpPU PAaBHOYCKOPEHHOM [BW)KEHHH 110 HAKIOHHOM
IUIOCKOCTH

4. VccnenoBaHue 3aBHCUMOCTH ITyTH OT BPEMEHHU IIPH PABHOYCKOPEHHOM JBMKEHHU O€3
HayvalbHON CKOPOCTH

5. IlpoBepka rumorespl: €Ciy NP PaBHOYCKOPEHHOM IBM)KEHHM 0€3 HadaJbHONW CKOPOCTH
IIyTH OTHOCSITCS KaK PsiJi HEYETHBIX YUCEII, TO COOTBETCTBYIOILME TPOMEKYTKH BPEMEHH OJIMHA-
KOBBI

6. MccnenoBaHue 3aBUCMMOCTH CHJIbI TPEHUS CKOJIBKEHHS OT CUJIbl HOPMAJIbHOTO J1aBJICHUS

7. Omnpenenenne K03PGUIIMEHTA TPEHUS CKOJIbXEHUS

8. Ompenenenue KECTKOCTH NMPYKUHBI

9. Omnpenenenue paboThl CWIbI TPEHUS TNPU PABHOMEPHOM JIBUKEHUM Teja IO
TOPU30HTAJILHON IOBEPXHOCTH

10.0npenenienne  paboOThl CUJIBI  YOPYroCTH MpH MOABEME TIpy3a C MCIOJIb30BAaHUEM
HEMOJBM)KHOTO U TIOJBMKHOTO OJIOKOB

11.M3ydeHue 3aKkoHa COXpaHEHUsI SHEPTUU

Pa3nen 2. Mexanuveckne koJie0anus u BOJHbI( 154)

Konebarenbnoe paBmwkeHne. OCHOBHBIE XapaKTEPUCTHKH KOJNEOAHMI: TMEpUOJ, YacToTa,
aMIuTyna. MareMatuueckuili UM NOpPYKUHHBIM MaaTHUKHM. [IpeBpamieHue »Hepruum mnpu
KoJebaTeNbHOM JBUKEHMM. 3aTyxarolue koliebanus. BeiHyxaeHHble koneOaHus. PezoHaHC.
Mexanuueckue BOJHBL. CBOMCTBa MeXaHWYECKUX BOJH. [Ipo A0nbHBIE M MONEPEUHBbIE BOJIHBI.
JlnviHa BOJIHBI M CKOPOCTh €€ paclpocTpaHeHus. MexaHW4yecKue BOJHBI B TBEPJIOM Telle,
cericmuueckue BosHbI (MC).

3Byk. ['poMKOCTh 3ByKa 1 BeIcOTa TOHA. OTpaxkeHue 3Byka. IHGPa3ByK U yIbTPa3BYK.

JdeMoHcTpanuu

1. HaGmroenue xoeGaHuii TeJ Mo IeHCTBUEM CHUITBI TSHKECTH U CHITBI YIPYTOCTH



2. Habmonenue konebaHuii rpy3a Ha HUTU U HA TIPYKUHE

3. HaGnroneHnue BBIHY)KJICHHBIX KOJIEOaHUN U pe30HaHCa

4. PactipocTpaHeHHE MPOJI0JIbHBIX U MOMEPEYHBIX BOJIH (HA MO JICIH)

5. HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHUUYECKHI pe30HaHC

JlabopaTopHbie paéoThl U ONBITHI

1. Onpenenenue 4aCTOThl U IEPUOAA KOJIEOaHUN MAaTEMATUYECKOTO MasiTHUKA

2. OnpezneneHue 4acTOThl U NepHoa KoJIeOaHUH NPY>KMHHOT'O MasgTHHUKA

3. UccnenoBanue 3aBUCUMOCTH TEeproia KoJeOaHid MOBEIIEHHOTO K HUTH Tpy3a OT JJTMHBI
HUTH

4. VccnenoBanue 3aBUCUMOCTH IepHOJia KOJeOaHui PY>KMHHOI'O MasiTHUKA OT Macchl Ipysa

5. IlpoBepka HE3aBUCHMOCTHU TepUoja KoJeOaHWi rpy3a, MOJBEIIEHHOTO K HUTHU, OT MacChl
rpysa

6. OmbITHI, IEMOHCTPUPYIOUINE 3aBHCUMOCTh MEPHUO/Ia KOJIeOaHUI NPY)KUHHOTO MAasITHUKA OT
Macchl rpy3a 1 KECTKOCTH MPY>KUHBI

7. VI3amepeHue yCKOpeHust CBOOOHOTO TaIEHUS

Paznea 3. DiieKTpoMarHuTHoOe 1oJie ¥ 3JIEKTPOMATHUTHBIE BOJIHBI(64)

DJIEKTPOMArHuTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWCTBA 3JEKTPOMArHUTHBIX BOJH
[lIkama >M€KTPOMAarHUTHBIX BOJIH. VICTIONB30BaHWE AIEKTPOMATHUTHBIX BOJIH I COTOBOM
CBSI3H.

DnekTpoMarHuTHas nmpupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanuu

1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH

2. BonHOBBIE CBOMCTBA CBETA

JlaGopaTopHblie padoThbI H ONBITHI

1. I3yueHnune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBI0 MOOMIIBHOTO TenedoHa

Paznen 4. CeroBble siBiaeHusi(154)

JlyueBas Mogenb cBerta. Mcrounuku cBeta. [IpsMonnHeilHoe pacnpocTpaHEHUE CBeETa.
3atmenus Cousiaia u JIynel. Otpaxkenue cBeta. [lnockoe 3epkano. 3aKOH OTpaKeHUs CBETa.
[Ipenomiienne cBeta. 3akoH mpesnoMiieHus cBeTa. [logHOe BHyTpeHHee OTpa)kKeHUE CBeETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.
Jlunza. Xon nyueit B nuH3e. OnTuueckas cuctema ¢oroanmnapara, MUKPOCKOIa U TelleCKoma
(MC). I'ma3 kak onTu4eckasi cucreMa. biim30pyKocTh M 1aIbHO30PKOCTb.
Paznoxxenune 6enoro cera B cnekTp. OmnbiThl HptoToHa. CroKeHHE CIEKTPaIbHBIX ILBETOB.
Jucnepcus cBera.
JdeMoHcTpanun
[IpsiMonMHENHOE paclpOCTPAHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonyuenue n300pakeHuii B IIIOCKOM, BOTHYTOM M BBIITYKIIOM 3€pKaJiax.
[Ipenomiienue cBera.
OnTruyeckuii CBETOBO/I.
Xon tyueit B coOuparoliei TuHse.
XoJ Jlydel B pacCenBaroleH JIMH3E.
[Tomy4yeHnne n300paXkeHU ¢ MOMOIIBIO JIMH3.
[MpunHnun neiictBus ¢poroanmnapara, MUKPOCKOTA U TEJIECKOIIA.
10.Mopens rnasa.
11.Pa3noxxeHue 6emoro cBera B CIIEKT.
12.ITonyuenue 6e10ro cBeTa MPH CIOKEHUH CBETA PA3HBIX I[BETOB.
JlabopaTopHbie padoThbl U ONBITHI
1. UccnenoBanre 3aBUCMMOCTH YIJIa OTPaKEHUsI CBETOBOTO Jiyda OT yrija HaJeHHusl.

wWooNoUk~wNE



2. V3yyeHue xapakTepUCTHK U300paKeHUsI IPEAMETA B IJIOCKOM 3€pKalle.

3. HccnenoBaHue 3aBUCUMOCTH YIJla IPEIOMJIEHHMSI CBETOBOIO Jiyya OT yIyla MAaJeHMsl Ha
I'PaHULE «BO3yX—CTEKIION.

4. TlonydeHnue n300paXeHHI ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI

5. Onpenenenne (POKYCHOTO PAacCTOSTHUS ¥ ONITUYECKON CHIIBI CO OMPAIONICH JTNH3EI.

6. OnBITHI MO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnBITH IO BOCIIPHUATHUIO IIBETA PEAMETOB ITPH WX HAOIIOIEHUH Yepe3 IBETOBBIC (PUIBTPHI.

Pasnen 5. KBanToBble siBiienunsi(224)

OmnbiTel Pesepdopna u mmanerapuas mozaenb atoma. Moaens atoma bopa. Mcnyckanuwe u
roryionieHue ceera atoMoM. KBanTel. JInHelyaTeie ClIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oeta u ramma-uznydenus. CTpoeHrue aToMHoro sijapa. Hykinonnas
MOJIeNIb aTOMHOTO siipa. M30Tomnbl.

PannoaxTtuBHbIe mpeBpaiienus. [lepro nomypacaga aTOMHBIX SA€p.

SnepHble peakuvy. 3aKOHBI COXPAaHEHUS 3apsIOBOTO M MAaCCOBOTO YHMCEN. DHEpPrusi CBS3U
aToMHbIX sjaep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W AeneHus sjep. VMcrounuku
sueprun Coisnna u 38€31 (MC).

Snepnas snepreruka. JleicTBHs paJOaKTUBHBIX U3Ty4eHHH Ha kuBble opraHu3Mbl (MC).

JdeMoHcTpanuu

1. CriexTphl U3IIy4eHUS U MOTJIOMICHUS.

2. CrieKTphbl pa3InYHbIX Fa30B.

3. CnexTp BOJOpoOIa.

4. HaGmronenue TpekoB B kamepe BuibcoHa.

5. PabGoTa cuéTunka HOHU3UPYIOITUX U3TyUYECHUH.

6. Perucrpanus n3nydeHus: IpUpOIHBIX MUHEPAJIOB U TPOTYKTOB.

JlaGopaTopHblie padoThbI H ONBITHI

1. HabGmroienre CIIOMIHBIX W TWHEHYATHIX CIICKTPOB U3ITyYEHHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE OHHEPrUM YacTHIBl MO TOPMO3HOMY MyTH (IO
dboTorpadusim).

3. M3mepenue paanoakTuBHOTO GoHa.

IToBTOPUTEIbHO-00001AOIIMIA MOAYIb(34)

[ToBTOPUTEIIBHO-0000IIAOIIMKA MOIYJIb HpPEIHA3HAYCH I CHCTEMAaTH3alMk U 0000IIeHHS
MPEIMETHOTO COJCPKAHUS M OIBITA JACSITSILHOCTH, TPHOOPETEHHOTO MPH M3YYCHHH BCETO Kypca
(GU3HMKH, a TakKe I TOAroTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY IO (DU3HKE JIIs
oOyuaronuxcs, BIOPABIINX ITOT yIEOHBII MpeMeT.

[Tpu n3yueHnn TAaHHOTO MOIYJIS PEATH3YIOTCS M CUCTEMATU3HPYIOTCS BUJIBI IEITEILHOCTH, HA
OCHOBE KOTOPBIX 00ECIICUMBACTCS IOCTUIKCHUE MTPEAMETHBIX M METAIIPEIMETHBIX TUIAHUPYEMbBIX
pe3yabTaToOB 00ydeHUs, (GOpPMUPYETCS €CTECTBEHHO-HAYYHAs! TPAMOTHOCTh: OCBOCHUE HAYYHBIX
METOJIOB HCCJICJIOBAHUS SIBJICHUW TPUPOJBI W TEXHHKH, OBJAJICHHEC YMCHHUSMHU OOBICHATH
¢dbu3nveckue SBJICHUS, TNPUMEHSSI TOJyYCHHbIC 3HAHUS, peIIaTh 3a7add, B TOM YHCIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHbIE.

[IpuHIMIHATBEHO NeATENbHOCTHBIN XapaKTep JaHHOTO pa3jieia peaan3yercs 3a C4ET TOTo, 4TOo
ydalnirecs BBITIOJHAIOT 33/I1aHUs, B KOTOPBIX UM TpeJIaracTcs:

Ha OCHOBE TMOJYYSHHBIX 3HAHUH pacrio3HaBaTh U HAYYHO OOBACHSITH (PU3NUECKUE SIBICHUS B
OKpYXarollel MpUpo/ie ¥ MOBCETHEBHOMN KU3HU;

WCIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBaHUS (PU3UUYECKUX SBJICHUMN, B TOM YHUCTIE JIJIS
MPOBEPKHU TMUIOTE3 U MOTYyYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI Han0oJee BaXKHBIX JOCTHIKCHHI COBPEMEHHBIX TEXHOJIOTHA,
HarpuMep, IPAKTUYECKOTO UCIOJIb30BAHUS PA3IMYHBIX UICTOUHUKOB YHEPTUU HAa OCHOBE
3aKOHA MPEBPAILCHHS U COXPAHEHUSI BCEX U3BECTHBIX BUJIOB SHEPTHH.



Kaxnmas w3 TeM JaHHOrO pasjena BKIIOYACT OKCIEPUMEHTAILHOE HCCIIEIOBAHUC
obobmaromero xapakrepa. Pasznen 3aBepiiaetcsi MpoOBEICHUEM JUArHOCTUYECKON M OIICHOYHOM
paboThI 32 Kypc OCHOBHOM IITKOJIBI.

IIVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATBI

Nzydenne yueOHOTO mpenmera «Du3mka» Ha YPOBHE OCHOBHOTO OOIIEr0 0OOpa3oBaHHS
JOJDKHO O6CCHC‘II/IB3TI) JOCTUKCHUC CJICOYIOIINX JINYHOCTHBIX, MCTAIIPEAMCTHBIX n
MPEIMETHBIX 00Pa30BaATEIBHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

Hampuomuuecxoe eocnumanue:

MIPOSIBJIEHUE UHTEpECca K UICTOPUU U COBPEMEHHOMY COCTOSIHMIO pOCCUMCKON (hr3nueckoit
HayKH;
LIEHHOCTHOE OTHOILIEHUE K JIOCTH)KEHUSAM POCCUNCKUX YUEHBIX (PU3UKOB.

Fpa.m’daucxoe u nyoeuo-upaecmeenuoe eocnumanue:

TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYKJIEHUH OOIIECTBEHHO -3HAYMMBIX U THUECKUX
npo0ieM, CBA3aHHBIX C MPAKTUUYECKUM IPUMEHEHHUEM JOCTHKEHUN (PU3HKY;
OCO3HaHUE BAKHOCTH MOPAJIbHO-3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTO.

Icmemuueckoe socnumanue:

BOCITPUSITUE ICTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ rapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH.

HBHHOC'mu HAYYHO20 NO3HAHRUA:

OCO3HaHKE EHHOCTU (GU3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTAa O3HAHUS MHPa,
OCHOBBI Pa3BUTHUSI TEXHOJOTHUH, BaXKHEHUIIIEH COCTABIAIONIEH KYJIbTYPHI;
pa3BUTHE HAYYHOU JII0003HATEILHOCTH, HHTEPECA K UCCIEA0BATEIbCKOM 1A TEIbHOCTH.

d)opmupommue Kyjlibm)pbl 300p06b}l U IMOUUOHAIbBHO20 6szon0ﬂylm;1:

0CO3HaHME LIEHHOCTH 0€30I1aCHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTH ITPaBUJI 0€3011aCHOTO MOBEACHHS HAa TPAHCIIOPTE, Ha JI0OpOrax, C AMEKTPUUECKUM U
TEIJIOBBIM 000PYI0BaHUEM B JIOMAILIHUX YCIOBHUSX;

c(OpMHPOBAHHOCTh HaBbIKA pedeKcuy, MpU3HaAHUE CBOETO IPaBa Ha OIIMOKY U TaKOI'o e
IIpaBa y Ipyroro 4ejaoBeKa.

Tpyooeoe eocnumanue:

AKTUBHOE Y4acTHe B PEIICHUU MPAKTUYECKUX 3a/1a4 (B paMKax CeMbH, IIKOJIbI, TOPOJa, Kpast)
TEXHOJIOTUYECKON U COIUANBHOIN HAMpPaBICHHOCTH, TPEOYIOMINX B TOM YUCHE U GUINIECKUX
3HAHUMH;

MHTEpEC K MPAKTUYECKOMY H3y4eHHIO Mpodeccuii, CBA3aHHBIX ¢ (PU3HUKOM.

IKonozuueckoe eocnumanue:



e OpHEHTALUs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUH [T peleHus 3a1a4d B 001acTu
OKpY’KaroLIEen Cpelibl, ITIAHUPOBAHUS MTOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX NIOCJIEACTBUAN JIIS
OKpYKarollen Cpeibl;

e OCO3HaHHE TJIOOAIBHOTO XapakTepa JKOJIOTUYECKUX MPOOJIEM U IMyTeH WX PeIIeHHs.

Aoanmauyua o00yyaruwecoca K UIMEHAIOUWUMCA YCI06UAM COUUANLHOU U RPUPOOHOIL
cpeowt:

e TMOTPEOHOCTH BO B3aMMO/ICHCTBHH MIPU BBIITOJHEHUN UCCIIETOBAHUIN U TPOCKTOB (DPU3NIECKOI
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

e TIOBBIIIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 IPAKTUUYECKYIO IEATEIbHOCTD;

e MOTPeOHOCTH B (POPMHPOBAHUH HOBBIX 3HaHUH, B TOM 4Kciie GOPMYIUPOBATH UIEH,
MOHATHS, TUMOTE3bl O (PU3NYECKHX OOBEKTaX U SIBJICHUSIX;

e 0OCO3HaHHUE 1e(PULIHUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

e IUIAHUPOBAHUE CBOETO PA3BUTHUA B IPHUOOPETEHUHN HOBBIX (DU3MYECKUX 3HAHUM;

e CTpPEMJICHHE aHAIM3UPOBATh U BBIABIATH B3AUMOCBSI3U MTPUPOIbI, OOIIECTBA U 3KOHOMUKH, B
TOM YHCJI€ C UCTIOJIB30BaHUEM (PU3NYECKUX 3HAHUM;

e OILIEHKA CBOMX JEHCTBUI ¢ yU€TOM BIIMSHHUS HA OKPYXKAIOUIYIO CPEAY, BO3ZMOKHBIX
ri100aIBLHBIX TOCJIEACTBUM.

METANPEIAMETHBIE PE3YJIbTATDHI

YHuBepcaibHble MO3HABATE/IbHbIE 1eHCTBUS

Basoswvie nocuueckue oeticmeus:

e  BBIBJIATH U XapaKTePU30BaTh CYIIECTBEHHBIC IPU3HAKN 0OBEKTOB (SIBJICHUI);

e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCH(DPUKALINU, OCHOBAHUS JIJIsl 0000IICHUS 1
CpaBHEHWS,

e BBISBJISTH 3aKOHOMEPHOCTH M IMMPOTHBOPEUYUS B pacCCMaTPUBAaEMbIX (paKTax, JaHHBIX U
HAOJIOICHUSX, OTHOCSIIUXCS K (PU3UYECKUM SIBIICHHSIM;

e BBIBJISTH NPUYMHHO-CIICJICTBCHHBIC CBS3U TIPU U3YYCHUU (PU3NUYCCKUX SIBIICHHUI U TPOIIECCOB;
JIeTIaTh BBIBOJIBI C MICTIOJIb30BAHUEM JICTYKTUBHBIX M HHIAYKTHBHBIX YMO3aKIIOUYCHUH,
BBIJIBUTaTh THIIOTE3bI O B3aUMOCBSI3SIX (PM3UYECKUX BEITHYHH,

e CaMOCTOSITEJIHHO BEIOMPATH CIIOCO0 perieHust yaeOHo# pu3nIecKoi 3a1auu (CpaBHEHHE
HECKOJIbKUX BAPHAHTOB PEIICHHs, BELIOOP HanOos1ee MOIXO0ISIIETO ¢ YIETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHUERB).

Baszosvie uccneoosamenvckue oelicmeus.

e MHCIIOJIb30BaThb BOIIPOCHI KaK I/ICCJ'IGI[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHU,

e IIPOBOJAUTH IO CAMOCTOATCIIBHO COCTABIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)1/131/1%01(1/1171
OKCIICPUMCHT, HeOO0JIbIII0E HUCCICIOBAaHUC (1)I/I3I/IIICCKOFO SABJICHUS

e OLCHHMBATH Ha IPUMCHUMOCTH U JOCTOBEPHOCTDH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B XO/ZI€
HCCIICAOBAHUS UJIN SKCIICPUMCHTA,

e CaMOCTOATCIIBHO (I)OpMyJ'H/IPOBaTB 0606H_ICHI/I$I " BBIBOJIBI 11O pC3YyJIbTaTaM HpOBe,Z[éHHOI"O
Ha6J'IIOILeHI/I$[, OIIbITa, UCCIICAOBAHMU,

e TIPOTHO3UPOBATH BO3MOXKHOC JalbHEHIIIEe pa3BUTHUC (1)I/ISI/II‘ICCKI/IX mponuecCoB, a TaKKC
BbIIBUT'ATh IMPCATIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCIIOBHUAX U KOHTCKCTAaX.

Paboma c ungopmayueri:

e TPHUMEHATH Pa3IMYHbIE METO/Ibl, THCTPYMEHTHI U 3aIIPOCHI IIPU MOUCKE U 0TOOpE
nH(OpMAIIUY WK TaHHBIX C YIETOM IPeUI0KeHHON yueOHOM (hru3nyeckoi 3a1auu;



aHaJTM3UPOBATh, CUCTEMAaTH3MUPOBATh U MHTEPIIPETUPOBATH WH(OPMAIHIO PA3IUYHBIX BUJOB U
(dhopM TIpeicTaBICHNS;

CaMOCTOSITEIILHO BEIOMPATH ONTUMAIIBHYIO (OpMY IpeACTaBICHUS HHPOPMAIMU U
WUTIOCTPUPOBATH pelIaeMble 3a/1a41 HECIOKHBIMU CXEeMaMH, IMarpaMMaMu, HHOU TpaduKoit
Y UX KOMOMHAIIMSIMH.

YHuBepcajibHble KOMMYHUKATHBHBIE I CTBUS
Obuwenue:

B X07ie 00CyX/IeHUs] y41eOHOT0 MaTepHraa, pe3yibTaToB 1ab0paTOPHBIX padOT U MPOEKTOB
3a/1aBaTh BOTIPOCHI M0 CYIIECTBY OOCYXIa€MOil TEMbI U BHICKAa3bIBATh UJICH, HAIICJICHHBIE Ha
pelIeHre 3a/1aui U NoJiiepKaHue 01arokenaTeaIbHOCTH OOLICHUS;

COTIOCTABJISATh CBOM CY)KJIEHUS C CYXKACHUAMU IPYTHMX YHaCTHUKOB JHaiora, 0OHapy>KuBaTh
pa3IM4Me U CXOJICTBO MO3UIINH;

BbIpaXaTb CBOIO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

MyOJIMYHO MPECTABIIATH PE3YIbTATHI BBIMOIHEHHOTO (PU3HUECKOTO OMbITA (SKCIIEPUMEHTA,
WCCTIeI0BaHUSs, TIPOEKTA).

Cosmecmuas oesmenbHOCMb (COMPYOHUYECMBO):

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHTHOW U HHIWUBUAYAIHLHON PabOTHI IPH
pelIeHNH KOHKPETHOM (pr3nueckoil mpoOiaemsl;

MIPUHUMATP [EJIA COBMECTHOH e TETLHOCTH, OPraHN30BBIBATh IEHCTBHUS TI0 €€ TOCTHKEHUIO:
pacrpenensaTh poyiH, 00CYKAaTh MPOIIECCHl U PE3yJIbTaThl COBMECTHOM paboThI; 00001IaTh
MHEHUS HECKOJIbKUX JIIO/ICH;

BBITIOJIHATH CBOIO YaCTh PabOThI, JOCTUTAsi KAUECTBEHHOTO pe3yJibTara o0 CBOEMY
HaIpaBJICHUIO U KOOPJIUHUPYS CBOU JACHCTBUS C JPYTUMU WICHAMU KOMAaH/IbI;

OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPHSIM, CAMOCTOATEIHHO
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOAECHCTBUS.

YHuBepcaibHble peryJsiTUBHbIE 1eHCTBUSA
Camoopeanuzayus:

BBISIBIISITH IIPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUAX, TPEOYIOMUX IJIs peLICHUS
(buznuecKux 3HAHMUIA;

OPUEHTUPOBATHCS B PA3IUYHBIX MMOAX0/1aX MPUHATHUS PELIeHUI (MHIUBUIYAIbHOE, TPUHSATHE
pElIeHUs B TPYIINe, IPUHITHE PELICHUN TPYIIIOif);

CaMOCTOSITENIBHO COCTABJIATH aITOPUTM pelleHUsT PU3NYECKOM 3a/1auM UITH IJIaHa
HCCIIEIOBAHUS C YUETOM UMEIOIIHUXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHUPOBATh MpeAjaraeéMble BapUaHThl PEeLICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

Camoxonmponw (pegnexcus):

JlaBaTh aI€KBATHYIO OIIEHKY CUTYalluH U MpeJylaraTh IUIaH €€ H3MEHEHUS;

OOBSICHATh IPUYMHBI JOCTHKEHUS (HETOCTUKEHUS) pe3yIbTaTOB AEATEIbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTUBBI B JICSITEILHOCTH (B TOM UHCIIE B XOJ1 BBIITOJHEHUS (PU3HMUECKOTO
MCCIIEIOBAHUS UJIH MTPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHHUBILIUXCS CUTYaLUH,
YCTaHOBJIEHHBIX OITMOOK, BOSHUKIINX TPYAHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LEJIN U YCIOBUSAM.



OMOYUOHANbHBIL UHMENIeKM

CTaBUTH ce0sl Ha MECTO APYTOTO YEJIOBEKa B XOJ€ CIIOpa WM JUC KyCCUU Ha HAYYHYIO TEMY,
[IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroOro.

Ipunsamue cebs u opyaux:

MIPHU3HABATH CBOE MPABO HA OUMIMOKY MPU PEIICHUH (PU3UICCKUX 33]a4 MIIM B YTBEPKACHUSIX
Ha Hay4HbIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

HNPEJIMETHBIE PE3YJIBTATDBI

7 KJIACC

[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTb C(HOPMUPOBAHHOCTb Y
00yuaroumxcs yMEHHM:

WCIOJIb30BaTh MOHATHS: (PH3UYECCKHE U XUMHUCSCKUE SBJICHUS; HAOIIOICHNE, YDKCIICPUMEHT,
MOJIEITh, TUTIOTE3a; CIUHUIIBI (PU3UYCCKUX BEIIMYUH; aTOM, MOJICKYJIa, arperaTHbIe COCTOSTHUS
BemecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE); MEXAaHHMUECKOE JIBIDKCHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, IPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOICHCTBYIOIIAS CHJI, IehopMaIs
(ympyrasi, maacTu4eckas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

pasznuuath sBiieHus (U y3us; TETUIOBOE ABMKEHUE YACTHI] BENECTBA; PABHOMEPHOE
JIBUKEHHE; HEPAaBHOMEPHOE JBUKEHHE; HHEPLIMSI; B3aUMOJICHCTBUE TEN; paBHOBECHE TBEPABIX
TeJ C 3aKPETJIEHHON OChIO BpaIlleHHs]; Tepeiaya TaBJaeHHs TBEPAbIMU TeJIaMU, )KUIKOCTIMH U
razamu; atrMoc(hepHoe JaBlieHHE; IJIaBaHUE TeJl; MPEBpAIlleHUs] MEXaHUYECKOW DHEPIHH)
[0 ONMHMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTBITOB, JEMOHCTPUPYIOIINUX TaHHOE
(bu3uvecKoe SBICHUE;

pacro3HaBaTh MPOSIBICHUE H3YyYCHHBIX (PU3NUYECKUX SIBJICHUI B OKPYXKAIOUIEM MHUPE, B TOM
yuciie Gpu3nyecKue IBJICHUS B IPUPOJIE: MPUMEPDI IBUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B
KUBOI U HEXKUBOW MPHUPOJIE; ACUCTBUE CUIIBI TPEHUS B IPUPOJIC U TEXHUKE; BIUSHUE
aTMOC(epHOro aBJeHHs Ha dKUBOM OpraHU3M; IUIaBaHKUE PbIO; pbIlYaru B TeJie YeIO0BeKa; Mpu
3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B YUeOHYI0, BBIJICNIATH CYIIIECTBEHHbBIE
CBOMCTBa/MpU3HAKHN (PU3NYECKUX SBIICHUI;

OTHCHIBATh U3yYCHHBIE CBOICTBA Tel U (pU3MUECKUE SIBICHUS, UCTIOIb3Ys PU3NUECKHEe
BEJTMYMHBI (Macca, 00bEM, MIIOTHOCTh BEILIECTBA, BPEMs, IyTh, CKOPOCTh, CPEAHAS CKOPOCTH,
CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC TeJa, CHIIa TPEeHUs, JaBjieHue (TBEPAOTOo Tema, KUAKOCTH,
ra3a), BHITAJIKMBAIOIIAs CUJIa, MEXaHHYecKas paboTa, MOUTHOCTD, MJIEYO CHUJIbI, MOMEHT CHJIBL,
K03 (GUIIUEHT MOJIE3HOTO IEHCTBUS MEXaHU3MOB, KWHETHYECKAas U MOTeHIMAIbHAS SHEPTHs);
MIPH OMMCAHHUH MIPABUIIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCIIOIb3yEeMbIX BEJIHMYUH, UX
0003HaYeHHSI U eAMHUIIBI (PU3NYECKUX BEITMYHH, HAXOAUThH (DOPMYIIbI, CBS3BIBAIOIINE TAHHYIO
(bu3MYECKYIO BEIMUUHY C APYTUMU BEITMYUHAMU, CTPOUTH TpadUKH U3YYEHHBIX 3aBUCUMOCTEN
(bU3MYECKUX BEINYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHS U MTPOLIECCHI, UCTIONB3YS MpaBuiia
CIIOXEHHsI CUJI (BJIOJIb OJTHOM MpsiMoif), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MIPaBUJIO PaBHOBECHUs pbryara (0J10Ka), «30J0TO€ MPABUIIO» MEXaHHUKH, 3aKOH COXPaHEHHS
MEXaHUYECKOM SHEPTUU; MPH STOM JIaBaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA U 3aMMHCHIBATh
€ro MaTeMaTU4YECKOE BBIPAKEHUE;

OOBSACHATh GU3UYECKUE SBJICHUS, TPOIECCHl M CBOMCTBAa TEJ, B TOM YUCIE U B KOHTEKCTE
CUTYaIi MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUIHMHHO-CIICICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 MOTUYECKHX IIaroB ¢ OMOpoit Ha 1—2 W3y4eHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, (PU3HMUECKUX 3aKOHA UITU 3aKOHOMEPHOCTH;



pemrath pacuéTHbIe 3aa9u B 1—2 NEHCTBUS, HCIIONIB3Ys 3aKOHBI M JOPMYITBI, CBS3BIBAIOIINE
(u3nuecKre BeIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 33]Ia4M 3alMChIBATh KPATKOE YCIOBHE,
MO/ICTaBIIATh (U3MUYECKUE BETMYUHBI B (DOPMYIIBI M IPOBOUTH PACUYETHI, HAXOIUTh
CIpaBOYHBIC JaHHBIE, HEOOXOIMMBIC JUIS PEIICHHUS 33/1a4, OIICHUBATHh PEATHCTUIHOCTh
MOJTy4€HHOU (PU3NIECKON BEITHMYMHBI,

pacmno3HaBaTh MPOOJIEMbI, KOTOPBIE MOYKHO PEIIUTh TPU OMOIIH (PHU3UIECKUX METOJIOB; B
OTIMCAHUU UCCJICIOBAHMS BBIJICIATH MIPOBEPSIEMOE MPEIIO0JIOKEHUE (TUIIOTE3Y), pa3inyaTh U
WHTEPIPETUPOBATH TIOJTYICHHBIN pe3yJIbTaT, HaXOAUTh OIIMOKH B XOJI€ OIBITA, JIeIaTh
BBIBO/IBI 110 €r0 PE3yJIbTaTaM;

MIPOBOJIUTH ONBITHI 110 HAOTIOACHUIO (PU3UIECCKHX SBIICHUHN MM PU3NICCKUX CBOHCTB TEIl:
(hopMyIUpOBaTh MPOBEPSEMBIE MPEAIOIOKEHHS, COOUPaATh YCTAHOBKY U3 MPEII0KEHHOTO
000pyI0BaHUsI, 3aITUCHIBATH XOJ OTBITa U (JOPMYIUPOBATH BHIBOJIBI;

BBITIOJTHATH TIPSIMBIE U3MEPEHHS PACCTOSIHUSI, BPEMEHHU, MACCHI TeJla, 00bEMa, CUIIBI U
TEMIIEpaTyphl C UCTIOJIb30BAaHUEM aHAIOTOBBIX U ITU(POBBIX TPUOOPOB; 3aMKUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOTIOTHON MOTPENTHOCTH U3MEPEHUH;
MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHOM (PM3UUECKON BEJIMUUHBI OT IPYTOi C
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PaBHOMEPHO JBUXKYIIETOCS Tela
OT BPEMEHH JIBI)KCHHUS TeJIa; CUJIBI TPEHUS CKOJIBKEHUS OT Beca Tea, KauecTBa 00pabOTKu
MTOBEPXHOCTEH TENl M HE3aBUCUMOCTH CHJIBI TPEHUSI OT TUIOIAAN COTIPUKOCHOBEHUS TEJT; CHITBI
YOPYTOCTH OT YJTMHEHUS MPYKUHBI, BBITATKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH
TeJa M OT IJIOTHOCTH XKUIAKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH Teja, OT TITyOUHBI, Ha
KOTOPYIO MOTPYKEHO TEJIO; YCIOBUM TIJIaBaHUS TEJ, YCIOBUH PaBHOBECHS phluara u 0JIOKOB);
Y4aCTBOBATH B IUNTAHUPOBAHUHU yIEOHOTO MCCIIEIOBAHUS, COOMPATh YCTAHOBKY W BBITIOTHSATH
W3MepeHus, cleAys IPeI0KEHHOMY IJIaHy, (PMKCUPOBATh PE3yJIbTAThl MOTY4EHHON
3aBUCUMOCTU (U3UYECKUX BETMYHMH B BUJIE TIPEUIOKEHHBIX TaOIUI U rpaUKOB, 1enaTh
BBIBO/IBI 110 PE3YJIbTAaTaM HUCCIEAOBAHUS;

MIPOBOJUTH KOCBEHHbIE U3MEPEHHUs (PU3NUECKUX BETNYHH (IUIOTHOCTH BEIECTBA KUJIKOCTH U
TBEPJOTO TENA; CUIIA TPEHUS CKOJIbKEHUS; JaBICHUE BO3/yXa; BBITAIKMUBAIOIIAS CUIIA,
JefcTByIoNIas Ha MOrPY>KEHHOE B )KUJIKOCTH T€J10; KOAPGUIIUEHT MMOJIE3HOTO NEHCTBUS
MPOCTBIX MEXaHU3MOB), CIIEAYS PEIOKEHHOW HHCTPYKIMU: TPU BBITIOJHEHUH U3MEPEHUI
coOuparh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE UCKOMOW BEJTHYHHBI;
coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH IIpU paboTe ¢ 1ab0paTOPHBIM 000PYAOBAHHUEM;
yKa3bIBaTh MPUHLHUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMeTp, pblyar, MOJBMKHBIN 1 HETIOABHKHBIN OJIOK,
HAaKJIOHHAs INIOCKOCTh;

XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS M3YYEHHBIX MPHUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OTIOPOM Ha MX OMHUCAHUs (B TOM YHCIIE: TOIIMITHUKH, YCTPOMCTBO BOAOIIPOBOIA,
TUIPaBIMYECKUN MTPecc, MAHOMETP, BBICOTOMED, IOPIIHEBON HACOC, ApEOMETP), UCTIOB3Ys
3HAHMS O CBOMCTBAX (PU3UUECKUX SIBJICHUM M HEOOXOIUMBbIe (PU3NUECKHE 3aKOHBI 1
3aKOHOMEPHOCTH;

MIPUBOJIUTH MPUMEPHI / HAXOAUTh HH(GOPMAIIHIO O IPUMEPAX MPAKTUIECKOTO UCIIOIb30BAHUS
(bu3MUeCKUX 3HAHHUI B MOBCEIHEBHOMN KHU3HU /715 0OecTieueHus: 6e30MacHOCTH TIPH
oOpallleHnu ¢ MpUOOpaMH U TEXHUYECKUMU YCTPONUCTBAMU, COXPAaHEHUS 3I0POBbS U
cOOI0OICHNUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPY’KaIOIel cpee;

OCYILIECTBISATH OTOOP UCTOYHUKOB HH(POPMAIIMH B C€TH VIHTEpHET B COOTBETCTBUHU C
3a/IaHHBIM TTIOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOILLUXCS 3HAHUI U MyTEM CpaBHEHUS
Pa3MUYHBIX MCTOYHUKOB BBIICATH HH(DOPMAIIHMIO, KOTOPAS SBISETCS MPOTUBOPEUYUBON WIH
MOET OBITh HEJIOCTOBEPHOI;

WCIOJIb30BATh MIPH BHITIOJHEHUH YUE€OHBIX 33JaHUN HAYIHO-TIOMYSPHYIO JTUTEPATypy
(U3MUECKOTO COJIepKaHus, CIIPAaBOYHbIE MaTepPHalIbl, pecypchl ceTu MIHTepHeT; BiaieTh
npuéMaMu KOHCIIEKTUPOBAHMSI TEKCTa, IpeoOpazoBaHus HHPOPMAITIH U3 OJHON 3HAKOBOM
CUCTEMBI B APYTYIO;



co37aBaTh COOCTBCHHBIE KPATKHE MMChbMEHHBIC U YCTHBIC COOOIICHHS Ha OCHOBE 2—3
HMCTOYHUKOB WHPOPMAITUU GU3NYECKOTO COJCPIKAHMS, B TOM YUCIIC MyOJIMYHO JIeNaTh KpPaTKHUe
COOOIIEHHUS O pe3yabTaTaX MPOCKTOB WM YUeOHBIX HCCIEIOBAHUN; IPH 3TOM IPaAMOTHO
WCII0JIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmapaT Kypca GU3UKH, CONPOBOXK/IATh BRICTYIICHUE
MpE3EHTALNEN;

TIPH BBITIOJTHEHUHU YIEOHBIX TIPOCKTOB U MCCIIEAOBAHUIN PACIIPENCIIATh O0SI3aHHOCTH B TPYIIIIE
B COOTBETCTBMH C IIOCTABJICHHBIMH 3a/1a4aMH, CJIEANUTH 3a BBINOJHEHHEM I1JIaHa JCHCTBUI,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJI B JACSITEILHOCTH IPYIIIBI; BEICTPAUBATH
KOMMYHHKATHBHOE B3aHMO/ICHCTBUE, YYUTHIBAsI MHCHHE OKPY KAFOIIIHX.

8 KJIACC

[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaxaTb C(HOPMUPOBAHHOCTH Y
o0yyaroumxcs yMeHHH:

HCII0JIb30BATh MOHITHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUYKEHUE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSIHUS BELIECTBA, KPUCTAININYECKHE U aMOP(HbIE Tela, HACHIILIEHHBINH 1
HEHaCBIIEHHBIN Nap, BIAXKHOCTh BO3/lyXa; TeMIepaTypa, BHyTPEHHSS SJHEPIHsl, TEIII0OBOI
JIBUTATENb; DJIEMEHTAPHBIHN IEKTPUUYECKUH 3apsij, HIEKTPHUUECKOe M0Jie, MPOBOIHUKU U
TUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE TIOJIE;

pa3nuyath sBJICHUS (TEIUIOBOE pAacHIMPEHHE/CxKATUE, TEIUIONepeiada, TEIIIOBOE PaBHOBECHE,
CMauMBaHMe, KallWJUIIPHBIE SBJICHUS, UCIIapeHHEe, KOHACHCalus, MJIaBlIeHHEe, KpUCTAIITU3aus
(oTBepaeBaHMe), KUTIEHUE, TEIUIONepeaada (TemIonpoBOIHOCTb, KOHBEKIINS, N3TYyUEHHE);
IEKTPU3ALUA Tell, B3AUMOJCHCTBUE 3apsA0B, IEHCTBUS NIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJIEHCTBUE MArHUTOB, IEMCTBHE MATHUTHOTO IIOJISL HA IPOBOJIHUK C TOKOM,
3JIEKTPOMAarHUTHasi UHAYKIMS) IO OTIMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh IPOSIBICHUE W3YYEHHBIX (PU3NYECKHX SIBICHUH B OKPYKAIOIIEM MUDE, B TOM
qucie Gpu3nyeckue ABJICHHs B IPUPOJE: MOBEPXHOCTHOE HATSKEHHE U KalWJUISPHBIC SIBICHUS
B IIPUPO/JIEe, KpUCTAILIBI B IpUpoAe, u3inydeHue CoiHla, 3aMep3aHue BOJ0EMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa; IEKTPUUECKHUE SABJICHUs B aTMoc(epe,
3JIEKTPUYECTBO JKUBBIX OPraHU3MOB; MarHUTHOE 10J1e 3eMIIH, Apeid Moo coB, pob
MarHUTHOTO HOJIS JUIs )KU3HU Ha 3emile, OJIIPHOE CUSIHUE; TIPU 3TOM IIEPEBOAUTH
IIPAKTUYECKYIO 331a4y B y4eOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKH
(bu3N4ecKuX sBJICHUI;

OIMCBIBATH U3yYEHHBIE CBOMCTBA TeJ U (PU3NYECKUE SBJICHUS, UCTIONIB3Ys (pU3HUECKHUe
BEJIMYUHBI (TeMIepaTypa, BHYTPEHHsISI SHEPIHsl, KOJIMYECTBO TEIUIOTHI, yeIbHas
TEMI0EMKOCTh BELIECTBA, YAEIbHAs TEIUIOTA IUIABICHHUS, YAEIbHAS TEIIOTA
napooOpa3zoBaHusl, yleabHas TEIUIOTa CrOPAaHUs TOIUINBA, KO3()(UIMEHT NOJIE3HOro AeHCTBHS
TEIJIOBON MAlllMHbI, OTHOCUTENIbHAS BIAXKHOCTh BO3/yXa, SJICKTPUUECKUN 3apsijl, CUila TOKa,
3JIEKTPUYECKOE HANpsKEHUE, CONPOTUBIICHUE IPOBOJAHUKA, YI€IbHOE COIPOTUBIICHHUE
BelIeCTBa, paboTa U MOIIHOCTb AJIEKTPUYECKOI'0 TOKA); IPH OMMCAHUHU MPABUIIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI UCTIONb3YEMbIX BETMYMH, 0003HAYCHUS U eTUHUIIBI (PU3TIECKUX
BEJIMYUH, HAXOAUTh (POPMYJIbI, CBA3bIBAIOIIUE TAHHYIO (PM3UUECKYIO BETUUNHY C IPYTUMHU
BEJIMYUHAMMU, CTPOUTH IPaUKU N3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH;
XapaKkTepu30BaTh CBOICTBA Tel, (pu3nueckue IBICHUS U MPOLIECCHI, UCIIOJIb3Ys OCHOBHBIE
IOJIO’KEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOEHUS BELIECTBA, IPUHLINII
CYNEepHo3UIMH NoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsa, 3akoH Oma [yis
ydJacTka Leny, 3akoH J[xoyins - JIeHna, 3ak0H COXpaHEHUs SDHEPTHUH; IIPU 3TOM J1aBaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTeMaTUYeCKOE BhIpayKEHHE;
OOBSICHATH (PM3NUECKUE TPOLIECCHI M CBOICTBA Tell, B TOM YHUCIIE U B KOHTEKCTE CUTYaIHii
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTePa: BBISABIIATh IPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTH OObsICHEHHUE U3 | - 2 JJOTMYEeCKHX IIAroB ¢ Onopoif Ha 1 - 2 U3y4eHHBIX CBONCTBA



(bu3HUeCKUX SIBJICHUHN, (PU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH; pelaTh pacuéTHhIC
3a/a4u B 2 - 3 IeHCTBUS, UCTIONB3YS 3aKOHBI U ()OPMYJIbI, CBS3BIBAIOINEC (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJ]auM 3aIIMChIBATh KPATKOE YCIOBUE, BHISBIISTh
HEJ0CTATOK JIAHHBIX JIJISl PEIICHUS 3a7a4H, BBIOUPATh 3aKOHBI M JOPMYITBI, HEOOXOAUMBIE JJIsSt
e€ perieHusl, MPOBOJUTh PACUEThl U CPABHUBATH MOTYICHHOE 3HAYCHHE (DU3MUECKON BEITHYU-
HBI C U3BECTHBIMH JTAHHBIMU;

pacrno3HaBaTh MPOOIEMBI, KOTOPHIE MOYKHO PEIIUTH IPH MTOMOIIH (PHU3UIECCKIX METOJIOB;
WCIIOJIb3Ysl OMIMCaHUE UCCIICI0OBAHMUSI, BBIJICISATH IPOBEPSIEMOE MIPEANIOIOKEHHE, OIIEHUBATD
MPaBUWJILHOCTH TOPSI/IKA MPOBEICHUS UCCIEAOBaHMS, I€TIaTh BEIBOJIBI;

IIPOBOJIUTH OMBITHI 110 HAOTIOACHUIO (PU3NICCKUX SIBJIICHUN WA (PU3HUECKUX CBOWCTB TEI
(KanmuJUIsIpHBIC SBJICHUS], 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT €ro 00bEMa, TeMIepaTyphl;
CKOPOCTH MPOIECCa OCTHIBAHUSI/HATPEBAHUS TIPU U3JIYYCHHUH OT LBETA U3ITY-
Yaronei/MorJIONIAoNeH TOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOJIBI OT TEMITEPATYPHI
YKUJIKOCTH U TUIOIIAAH €€ MOBEPXHOCTH; SJICKTPU3ALIMS Tl U B3aUMOICUCTBHUE DIIEKTPUUECKUX
3aps/10B; B3aUMOJICHCTBHE TTOCTOSIHHBIX MAarHUTOB, BU3yaJIM3alisl MarHUTHBIX MOJIeH
MOCTOSTHHBIX MarHUTOB; ACHUCTBUS MarHUTHOTO TIOJISl HA TPOBOJIHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHUTa, CBOMCTBA JIEKTPOABUTATENS TOCTOSTHHOTO TOKA): (OPMYJIUPOBATH
MPOBEPSIEMBIE MPEOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEI0KEHHOTO 000PY/I0BaHUS;
OTIMCBIBATh XOJ OTIBITA U (JOPMYIIUPOBATH BHIBOJIBI;

BBITIOJTHATE TIPSIMBIE U3MEPEHHS TEMIIEPATYPhI, OTHOCUTEIILHON BIIAYKHOCTH BO3/yXa, CHIIBI
TOKa, HAIMIPSDKEHUS C UCTIOJIb30BAaHUEM aHAJIOTOBBIX TPHOOPOB M TaATYNKOB (PU3UUECKUX
BEJIMYMH; CPAaBHUBATh PE3YJIbTAaThl U3MEPEHUN C YIETOM 3aJaHHOU aOCOMIOTHOM
MOTPEITHOCTH;

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHOW (PM3NUECKOU BEJTMUUHBI OT IPYTOH C
WCIOJIb30BAHMEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTHUBIICHUS MPOBOIHUKA OT €r0
JUIMHBI, TJI0IAI1 ONEPEYHOTO CEYEHHS U YAECIBHOTO COMPOTUBIIEHUS BELIECTBA
MIPOBOJIHMKA; CHJIBI TOKA, UAYIIErO Yepe3 NPOBOJHUK, OT HAIIPSIKEHUSI HAa IPOBOIHUKE;
HCCIIeIOBAaHUE MOCIIEI0BATENILHOTO U MAPAIJIEIBHOTO COSAMHEHUN TPOBOJHUKOB):
IJIAaHUPOBATh MCCIIEI0BAHNE, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIETys
MpeI0KEHHOMY IIaHy, (PMKCUPOBATh PE3y/IbTaThl MOTYYEHHON 3aBUCUMOCTH B BUJIE TaOJIHII
U rpauKoB, AeNaTh BBIBOJBI IO PE3yabTaTaM HCCIEI0BAHNUS;

MIPOBOJUTH KOCBEHHBIE U3MEpPEHHUs (PU3NUECKUX BeNUYHH (yeIbHas TeII0OEMKOCTh BEIIECTBA,
COMPOTHBIICHUE MPOBOIHUKA, Pa00OTa U MOIIHOCTb JIEKTPUUECKOTO TOKA): TJIaHUPOBAThH
U3MepeHusi, COOMpPaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIeAys MPEeUI0KEHHOW HHCTPYKIIUH,
Y BBIYUCIISITh 3HAYEHUE BEJTMYUHBI;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MU padoTe ¢ 1abopaTOpHBIM 000PYAOBAHHUEM;
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUSI M3YyYEHHBIX MPHUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OTIOPOM Ha MX OIMHUCAHUS (B TOM YUCIIE: CUCTEMAa OTOIUICHUS JOMOB, TUTPOMETP, MapoBas
TypOHMHA, aMIIEPMETP, BOJBTMETP, CUETUHK DIEKTPHUUECKON IHEPTHUH, HIIEKTPOOCBETUTEIbHBIC
puOOPBI, HArPEeBATEIbHBIC ANEKTPOIPUOOPHI (IPUMEPHI), STEKTPUUECKUE TPETOXPAHUTEIIH;
AIIEKTPOMArHUT, SJIEKTPOIBUTATEh TIOCTOSIHHOTO TOKA), UCTIOJIBb3Yys 3HAHMS O CBOMCTBAX
(bu3nuecKuX IBICHUN U HEOOXOAUMbIe (U3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTENbHBIE IPUOOPHI IO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (3KHJIKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATEb BHYTPEHHETO CTOPaHMs, SJIEKTPOCKOI, PEOCTAT); COCTABIATH CXEMBbI
ANEKTPUUECKUX LIeTeHl C MOCIe0BaTENbHBIM U MapaJlJIeIbHBIM COEIMHEHUEM 3JIEMEHTOB,
paznuyas ycnoBHbIE 0003HAYSHHSI SJIEMEHTOB AIIEKTPUUECKHX IIeTIei;

MIPUBOJIUTH IPUMEPHI/HAX0UTh HHPOPMAIIHIO O IPUMEpaxX MPAKTUIECKOTO MCTIOIb30BAHUS
(bu3MUECKUX 3HAHHUH B MOBCETHEBHOW KHU3HU JJIsl 0OOecTieueHus: 0€30MacHOCTH MPH
oOpallleHnu ¢ MpUOOpaMu U TEXHUYECKUMHU YCTPOWUCTBAMHU, COXpPAHEHHs 3J0POBbS U
COOIOICHNS HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH cpejie;



OCYILIECTBIISITh TMOMCK HH(POpPMALMK (U3NIECKOTO coaepxkaHus B cetu MHTepHeT, Ha
OCHOBE€ HMCHOIINXCA 3HAaHUM U HYTGM CpaBHCHHA OOIIOJIHUTCIIBHBIX UCTOYHUKOB BBIACIIATH
nH(OPMAIINIO, KOTOPAs SIBJISIETCS] IPOTUBOPEUUBOM MIIM MOXKET OBITh HEJJOCTOBEPHOI;
WCIIOJIb30BATh MPH BBHITIOJHEHNU YI€OHBIX 3aJaHUN HAYYHO-TIOMYISPHYIO JIUTEPATYPY
(U3HYECKOTO COJIEpKaHus, CIIPABOYHBIC MaTEPHAIIbI, PECYPChI ceTh MIHTepHET; BIaIeTh
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MPeo0pazoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM
CHUCTEMEI B JIPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPATKHE YCTHBIE COOOIIEHNUs, 000011ast HH(pOpMAIIHIO
13 HECKOJIbKNX UCTOYHHUKOB (1)I/I3I/ItIGCKOFO COZACPIKaHUA, B TOM YUCIIC HYGJII/I‘IHO MpeaACTaBJIATb
PE3YyIbTATBL HpOGKTHOﬁ NN I/ICCJIGI[OBaTeJII)CKOﬁ ACATCIIbHOCTH,; ITPHU 5TOM I'PpaMOTHO
WCIIOJIb30BaTh U3yYCHHBIN MOHATUHHBIN anmapar Kypca (U3MKH, COMPOBOKIATH BBICTYILIICHHE
MpEe3EHTalNEN;

IIPH BBITIOJIHEHUU Y4€OHBIX IPOEKTOB U MCCIEI0BaHUMN (PU3NYECKUX MPOIIECCOB paclpeaesiTh
00sI13aHHOCTH B rpynme B COOTBETCTBHUH C IMOCTABJICHHBIMU 3aa4aMH, CJICIUTH 3a
BBITNIOJIHEHUEM I1JIaHa IEHCTBUN U KOPPEKTHUPOBATH €T0, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ B JCATCIBbHOCTDb I'PYIIIIbI; BBICTPANBATh KOMMYHUKATUBHOC B3aI/IM021€I\/'ICTBI/IC, MMPOABJIAA
TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

9 KJIACC

[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTb C(HOPMUPOBAHHOCTH Y
oOyyaroumxcs yMeHHH:

WCIOJIb30BATh MOHITHS: CHUCTEMa OTCUETa, MaTepualibHas TOUKa, TPACKTOpHS,
OTHOCHUTEJIbHOCTh MEXaHUUYECKOTO ABMKEHUS, AepopMarus (yrnpyras, IacTudeckas), TpeHue,
LEHTPOCTPEMUTEIHLHOE YCKOPEHHE, HEBECOMOCTD U MEPErpy3Ku; LEHTP TKECTH; aOCOIIOTHO
TBEP/I0E TEJO, IEHTP THKECTH TBEPAOTO TeJa, paBHOBECUE; MEXaHUUECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YAbTPA3BYK; 3JIEKTPOMATrHUTHBIE BOJIHBI, IIIKAJIA AIEKTPO-
MarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JallbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS U
MOTJIoEeHHs; anb(da, 6eTa 1 raMMa-u3ITydeHHsl, U30TOIbI, sAepHas SHEPTeTHKA;

pa3nuyath sSBJIECHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJINHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSAMOIMHEHHOE IBUKEHHUE, CBOOOIHOE MaIeHUE Tell, PABHOMEPHOE
JIBUKEHHE [0 OKPYXHOCTH, B3aUMOJICHCTBHE TEJI, pEaKTUBHOE BHKEHHE, KojebaTeabHOoe
JBUKEHHE (3aTyXaloUIUe U BHIHYKICHHbBIE KOJIeOaHus ), pe30HAHC, BOJIHOBOE JIBUYKEHUE,
OTpak€HHE 3BYKa, MPSIMOJIUHEIHOE paclpocTpaHeHne, OTPAKEHNUE U IIPEJIOMJICHHE CBETA,
MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pasyioyKeHue 0eoro CBeTa B CIEKTP U CI0KEHHE
CHEKTPAJbHBIX I[BETOB, TUCIIEPCHUS CBETA, €CTECTBEHHAS PaJHO0AKTUBHOCTH, BOSHUKHOBEHHUE
JUHENYaToro CreKTpa U3MyYeHHs) M0 ONMUCAHUIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3NUECKOe SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE H3YyYCHHBIX (PU3MYECKHX SIBICHHI B OKpYyXarolieMm Mupe (B TOM
yucne Gu3nYecKue SBJICHUS B IPUPO/IE: MPUINBBI U OTIUBBI, ABMKEeHUE Tu1aHeT CoJlHeYHOU
CUCTEMBbI, peaKTUBHOE JBIKEHUE )KUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB KUBOTHBIMH,
3eMIIETPSICEHUE, CEIICMUUECKUE BOJIHBI, IIyHAMH, X0, [[BETA T€J, ONTUYECKUE SBICHUS B
pHUpoie, OMOJIOTHYECKOe AeHCTBUE BUTUMOTO, YATPA(QHOIETOBOTO U PEHTT€HOBCKOTO
W3ITy4YeHUH; €CTeCTBEHHBIN paJloaKTUBHBIN ()OH, KOCMUYECKHE Ty4YH, PaJAUNOAKTHBHOE
W3Iy4YeHUe MPUPOTHBIX MUHEPAJIOB; IEHCTBUE PaJMOAaKTUBHBIX U3ITy4YEHHUI Ha OpTraHU3M 4Ye-
JIOBEKa), MPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7]a4y B Y4eOHYIO, BBIACTSATh CYIIECTBEHHbBIE
CBOMCTBa/MpU3HAKN (PUZNUECKUX SIBIICHUM;

OTIMCHIBATh U3yYCHHBIE CBOIMCTBA TeN U (pU3NUECKUE SIBICHUS, UCTIONb3Ys (PU3UUIECKIE
BEITUYMHBI (CPEIHSSI © MTHOBEHHAsI CKOPOCTh Tella MPY HEPaBHOMEPHOM JIBHKEHUH,
YCKOpPEHHE, ePEMEILIEHUE, TyTh, YTIIOBAsi CKOPOCTh, CHJIa TPEHU S, CUJIa YIPYTOCTH, CHJIa
TSOKECTH, YCKOPEHUE CBOOOIHOTO MAICHUS, BEC TeNa, UMITYJLC Tella, UMITYJIbC CUJIBI,
MeXaHuuyecKas paboTa ¥ MOIIHOCTb, MOTEHIIMATbHAs SHEPT U Teja, OIHATOTO HaJl



MOBEPXHOCTHIO 3eMJIH, IOTECHIMATbHAS SHEPTUS CHKATON MPYKUHBI, KHHETUYECKast SHePIHs,
MOJIHAsI MEXaHWYECKasl PHEPTUsl, IEPHOJ U YaCcTOTa KOJIeOAHUH, JITMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTeNb MPEJIOMIICHHUS CPEJIbl); IPU ONMUCAHUN
MPAaBUIILHO TPAKTOBATH (PU3UUECKUI CMBICI UCTIOJIb3YEMbIX BEIMYNH, 0003HAYCHUS U
€IMHUIIB PU3NYECKUX BEITHMUUH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYUHY C JPYTUMH BETMYMHAMH, CTPOUTH TPAPHUKH U3YIECHHBIX 3aBUCUMOCTEH (PH3UIECKUX
BEJIMYMH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUYECKHE SBICHUS U MPOLIECCHI, UCTIOJIB3YS 3aKOH
COXpaHEeHHS YHEPTHH, 3aKOH BCEMUPHOTO TATOTECHUS, IPHHIIAI CYIIEPIIO3ULINN CHJI, TPUHITHIL
OTHOCHTENIbHOCTH | anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa, 3aKOHBI
OTpaKEHHsI M IPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCEI MPH
STIEPHBIX PEAKIHSIX; TIPU 3TOM JIaBaTh CIOBECHYIO ()OPMYITHPOBKY 3aKOHA M 3aITUCHIBATH €TO
MaTeMaTUYECKOE BHIPAKEHHE;

OOBSICHATH (PM3NUECKUE TIPOIIECCH M CBOICTBA TeJl, B TOM YHCIIE i B KOHTEKCTE CUTYAI[H
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISABIISATH PUYNHHO-CIICACTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHX I11aroB ¢ ONOPOi Ha 2—3 U3y4eHHBIX CBOICTBA
(bu3nuecKux SBJICHUHN, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuath pacuéTHble 3aaun (OMHUparoNIecs Ha CUCTEMY U3 2— 3 ypaBHEHHIT), UCIOJB3Ys
3aKOHBI U JOPMYJTBI, CBSI3BIBAIOIINE (PH3UYECKUE BETMUMHBI: HA OCHOBE aHAJH3a YCIOBUS
3aJ]auM 3aIMCHIBATh KPATKOE YCIIOBUE, BBISIBISITH HEIOCTAIONINE WIIH N30BITOUHBIE TaHHbIE,
BBIOMPATh 3aKOHBI ¥ (GOPMYITBI, HEOOXOIMMEBIE [T PEIICHHUS, TIPOBOJANUTE PACUETHI U
OIICHUBATh PEATTMCTUIHOCTD MOTYIEHHOTO 3HAUCHUS (PU3NUIECKON BEIMUNHBI,

pacro3HaBaTh MPOOIIEMBI, KOTOPBIE MOYKHO PEUTUTh TPH TIOMOIIH (PU3HYECKIX METO/IOB;
WCIOJIb3YS ONHMCAaHNE UCCIIEJOBAHMS, BBIACISATH IPOBEPsieMOe PEANOI0KEHNE, OLIEHUBATh
MPaBUJIBHOCTH MOPSAKA MPOBEACHUS UCCIIEJOBAHUS, J€NIaTh BBIBOIbI, MHTEPIIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OIBITOB;

MIPOBOJIUTH OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SABJICHUHN WIH (PU3HMUECKUX CBOWCTB TeI
(u3yuyenue BToporo 3akoHa HpioToHa, 3aKk0OHa COXpaHEHHsI SHEPTUU; 3aBUCUMOCTH IEpHOIa
KoJieOaHui PYKMHHOTO MasiTHUKAa OT MacChl rpy3a M >KECTKOCTH MPYKHUHBI U
HE3aBHCHUMOCTh OT aMIUIUTY/Ibl MAJIbIX KOJIEOaHUIL; MPSMOJIMHEHHOE paclpocTpaHeHHE
CBETa, pa3lioKeHHe OeJIoro CBeTa B CIEKTP; M3y4eHHE CBOWCTB M300pakeHUs B
IJIOCKOM 3€pKajie U CBOMCTB M300paXKeHUs MpeMeTa B coOuparolieil TnH3e; HaOoneHne
CIUIOIIHBIX U JIMHEWYATBIX CIIEKTPOB U3JIYUEHUS): CAMOCTOSATEIHHO COOUPATh YCTAHOBKY M3
M30bITOYHOTO HAOOpa 000PYIOBaHMS; OMUCHIBATH X0 OTBITA U €r0 Pe3yJbTaThl, POpMyIIn-
pOBaTh BHIBObI;

MIPOBOJUTH MPU HEOOXOAUMOCTH CEPHUIO IPSIMBIX U3MEPEHUI, OTIPEIEIIssl CpeIHee 3HaUCHHE
u3MepseMoil BennurHbI (POKYCHOE paccTOsSIHUE COOMPAIOIIE TMH3bI); 000CHOBBIBATH BHIOOD
croco0a N3MEPEeHHsI/M3MEPUTEILHOTO TTPHOOpa;

MIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (DM3NYECKUX BEJIHYUH C UCIOJIH30BAaHUEM MPSMBIX
M3MepeHul (3aBUCUMOCTh ITyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM ABMKEHUU 0€3
HaYalbHOM CKOPOCTH; NepHoa KoJieOaHu MaTeMaTHUYeCKOTO MasiTHUKA OT JUIMHBI HUTH;
3aBHCHUMOCTH YTIjla OTPaXKEHHUs CBETa OT yIJla MaJeHMsl U yriia MpeIoMIIEHUS OT yriia
NaJIeHus ): MJIaHUPOBATh UCCIIE0BAHNE, CAMOCTOSITEIBHO COOUPATh YCTAaHOBKY, (PUKCHPOBATh
Pe3yAbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NUECKUX BEJIMYUH B BUJIE TAOIUI U IPpaUKOB,
JIeTIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEI0BaHUS;

IIPOBOJIUTH KOCBEHHBIE U3MEpPEHHsI (PU3NUECKUX BETUYMH (CPelIHsAs CKOPOCTh U YCKOPEHHE
TeJla IIPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOHOTO MaIeHHs, )KECTKOCTh
NPYXUHBL, KOO(QQUIUEHT TpeHHUs] CKOJBKEHUsS, MEXaHWdeckas paboTa U MOUIHOCTb,
4acTOTa U MEepPHO KoeOaHUH MaTeMaTHUECKOTO U MPY>KUHHOTO MasiTHUKOB, ONTHYECKast
cuiia cobuparoieit IMH3bI, PaJMOaKTUBHBIN (JOH): IUIAHUPOBATH U3MEPEHUST; COOMPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATh U3MEPEHHUS, CIIeys MPEATI0KECHHON



WHCTPYKIIMHU; BBIYUCIISATH 3HAYCHUE BEIMYMHBI U aHAITM3UPOBATH MOJTYYECHHBIC PE3YIIbTATHI C
Y4ETOM 3aJaHHOU MTOTPEIIHOCTH U3MEPEHUN;
coOIoIaTh MpaBmiia TEXHUKU 0E30MAaCHOCTH MPU paboTe ¢ 1a00paTOPHBIM 000PyIOBaHHEM;
pa3inyaTh OCHOBHBIC IIPU3HAKH U3YYCHHBIX (DM3MUECKHX MOJICIICH: MaTeprajibHasi TOUKa,
a0COJIFOTHO TBEPIOE TEJIO, TOUCUHBIA HCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, TUIAaHEeTapHast
MOJIeJTb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIIIpa;
XapaKTepUu30BaTh PUHIIUIIBI ICHCTBUSI U3yYEHHBIX MPHUOOPOB U TEXHHUUYECKUX YCTPOMCTB C
OTOPOM HA KX OMHMCAHMS (B TOM YHUCIIE: CITUIOMETP, TATYMKU TIOJIOKEHHS, PACCTOSHUS U
YCKOPEHHS, paKeTa, 3X0JIOT, OUKH, IIEPUCKOTI, POoToarnIapaT, ONTHYSCKAE CBETOBO/IBI,
CIIEKTPOCKOII, IO3UMETP, Kamepa BuiibcoHa), HCIOb3ys 3HAHUS O CBOMCTBAX (PH3MYCCKUX

SBJICHUH 1 HEOOXOMMBbIE (PH3NIECKUE 3aKOHOMEPHOCTH;

HCII0JIb30BATh CXEMbI M CXeMATUYHbIE PUCYHKH U3YUYE€HHBIX TEXHUUECKUX YCTPOMUCTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOLIECCOB MPHU PEUICHUH yueOHO--
MPaKTUYECKUX 3a7a4; ONTHYECKHUE CXEMBI JIJIsl IOCTPOEHUSI N300pakKeHNH B IUIOCKOM 3€pKajie

1 coOuparolen J1H3E;

MIPUBOJIUTH IPUMEPBI/HaX0IUTh UHPOPMAIIHIO O IPUMEepax NPAKTUYECKOTO MCTIOIb30BaHUs
(u3nuecKuX 3HaHUM B MOBCEHEBHOM KU3HU /7151 0OecrieueHus: 6e301MacHOCTH MIPH
oOpallleHnH ¢ MpubopaMu U TEXHUYECKUMHU YCTPOWCTBAMHU, COXpPaHEHHs 3J0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpefie;

OCYILIECTBIISATH OUCK HHPOpMAIMK (PU3NUECKOTO coJiepkaHus B ceTh MHTepHeT,
CaMOCTOSITENIBHO (POPMYITHPYS TOUCKOBBIH 3aIpOC, HAXOIUTH MMYTH OINpEAEICHHS
JOCTOBEPHOCTH MOJTY4€HHON MHGOPMAIIN HA OCHOBE UMEIOLINXCS 3HAHUN U JIOTIOJTHUTEb-

HBIX UCTOYHHKOB,

WCIO0JIb30BATh MIPH BHINIOJHEHUH YUE€OHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JUTEpATypy
(bu3nUecKoro coJiep>KaHus, CIpaBOYHbIe MaTepHalibl, pecypchl cetu MHTepHeT; BiaieTh
npuéMaMu KOHCIIEKTHPOBAHUSI TEKCTa, peoOpa3zoBaHus HHPOPMAIMK U3 OAHON 3HAKOBOU

CUCTEMBI B APYIYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(pOpMAIH U3
HECKOJIbKUX UCTOYHUKOB (DU3MUYECKOTO COAEepkKaHUsI, MyOIHMUYHO MPEACTABIATH PE3YIbTaThl
MIPOEKTHOM WJIA UCCIIEIOBATEIBCKON IEATEIbHOCTH; IPU 3TOM T'PAMOTHO HCIIOJIb30BaTh
W3Y4YECHHBIN NOHATUHHBIN armapar u3y4aeMoro pasjena GU3UKHU U COTPOBOXKIATh
BBICTYIUICHHE MTPEe3eHTAINEH ¢ y4ETOM 0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacc (70 v)

. OcHOBHBIE€ BHIBI JeITEJIbHOCTH
Temarmueckui OcHOBHOE coJep:KaHue yammxcs (Ha YpoBHe YU4eOHbIX
0JI0K, TeMa P y yp y

neicTBuii)l

Paznen 1. dusuka u eé
POJIb B NO3HAHUU
OKpYy»awuero mupa (5 4)

Pduzuxa —
HayKa 0 nmpupoje
(24)

duszuka — HaykKa o
IPUPOJIE.

SIBnenus npupoabl.
Du3nyeCcKue SIBICHUSA:
MEXaHUYECKUE, TEIUIOBbIE,
JJIIEKTPUYECKUE,
MarHUTHBIE, CBETOBBIE,
3BYKOBBIE

BoisiBrieHne paznuuuin Mexy
(GU3MYECKUMU U XUMHUYECKUMU
npespamieHusIMa (MC — xumus).
Pacro3naBanue u kinaccudukanus
buznuecKkux

SIBJICHUM :MEXaHUYECKHUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MAaTHUTHBIX

U CBETOBBIX.

Habmonenue u onucanue




(bU3HYECKUX SIBIICHUN

dusnyeckune
BeJIMYMHBI (2 )

duznyecKkue BEIUYUHBL.
W3mepenne pusndecknx
BeIM4YuH. Pusnyeckue
npuOopsl. [TorpemHocTs
WU3MEPECHUI.
MexnayHapoaHas
CUCTEMa €IUHUI]

OrnipezenieHue 1EHbI JEICHUS
[IKAJIBI U3MEPHUTEIHLHOTO MPHOOopA.
N3MepeHne TMHENHBIX pa3MeEpOB
TEJ U TIPOMEXYTKOB BPEMEHH C
Y4ETOM IIOIPEIIHOCTEM.
N3mepenne o0bEMa KUAKOCTH U
TBEPAOIO Tea.

N3mepenue temneparypsl Ipu
MIOMOIIIY JKUAKOCTHOTO TEPMOMETpa
U JIaTYMKa TEMIIePATYPHI.
BrinonHenne TBOpUECKUX 3aJaHUM
0 MOUCKY CITOCOOOB U3MEPEHHUS
HEKOTOPBIX (PU3NYECKUX
XapaKTepUCTHK, HATIpUMED
pa3MepoB MaJlbIX 00BEKTOB (BOJIOC,
IIPOBOJIOKA), YAAJIEHHBIX O0OBEKTOB,
OOJIBIIINX PACCTOSHUM, MaJIBIX
MIPOMEKYTKOB

BpeMeHn. OOCyxKieHne
npeJylaraéMbiX Croco6oB

EcTecTBeHHO
HAaY4YHbII MeTO/
no3Hanus (1 u)

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKU
U3Y4aloT MPUPOY.
EcrecTBeHO-HAY4YHBII
METO/1 TO3HAHUS:
HaOII0IeHHE, TOCTAaHOBKA
HAy4YHOTO BOIIPOCa,
BBIIBIDKEHUE TUIIOTES,
9KCIIEPUMEHT I10 MPOBEPKE
TUNoTe3, 00BICHEHUE
HAOII0JaeMOT0 SIBICHUS.
Onucanue

buznyecKuX SBIECHUM C
MOMOIUIBIO MOJIETeH

BriaBmkeHnme runoTes,
0OBSACHSIONINX MTPOCTHIE SABJICHUS,
HalpuMep: noyeMy
OCTaHABJIMBAETCS JBHXKYILEECS 110
TOPU30HTAIBHOMN

MIOBEPXHOCTHU TEJ0; IOYEMY B
KAPKYI0 TIOTOly B CBETJION OJIEKIE
MIPOXJIaJIHEM,

4YeM B TEMHOM.

[Ipennoxenue crnocoOOB MPOBEPKHU
TUIIOTE3.

[IpoBenenue uccie10BaHus 1o
MPOBEpKE KaKOW-T100 TUMoTe3Hl,
HalpuMep: JaJIbHOCTh MOJIETa
IapyKa, MyIEeHHOI 0
TOPU30HTAIIBHO, TeM O0JIbIIIe, YeM
0oJIbIIIe BHICOTA ITYCKA.
[TocTpoenue npocTenimmx Moaenen
buznyecKux sBICHUN

(B BUJIE pUCYHKOB HJIH CXEM),
HarpuMep naJeHue MpeaMera;
MPSIMOJIMHEITHOE pacpoOCTpaHEHUE
CBETa

Paznea 2.
IlepBoHaYa/ILHBIE
CBeJICHHS O CTPOCHUH
BemecTna (5 4)

Crtpoenue
BemectBa (1 4)

ATOMBI M MOJIEKYJIBI, UX
pa3zMepsl. OnbITHI,
JIOKa3bIBAIOLINE

Habmonenue u nHTEpIpETaIUs
ONIBITOB, CBUJIETEIbCTBYIOLINX
00 aTOMHO-MOJIEKYJISIPHOM




JMCKPETHOE CTPOEHUE
BELIECTBA

CTPOCHHH BEIECTBA: OIIBITHI C pac
TBOPCHUCM PA3JIMYHBIX BCUICCTB B
BOJIC.

OrueHka pa3MepoB aTOMOB U
MOJIEKYJ C UCTIOJIb30BaHUEM (POTO
rpaduii, IOJy4eHHBIX HA ATOMHOM
cui10BoM MuKpockorie (ACM).
OrnipeziesieHne pa3MepoB MAJIBIX TEJ

JABukenue
¥ B3auUMoOJielicTBHe
yacTull BelecTna (2 1)

JBr>KeHHe yacTuIil
BELIECTBA.

CBs13b CKOPOCTH
JIBIKECHUS

YaCTHUI] C TEMIIEPATYpPOl.
bpoyHOBCKOE IBUKEHUE.
Anbdysns.
Bzaumoperictere
YacTHUIl BEI[ECTBA:
MPUTSHKEHUE U
OTTAJIKUBAHUE

Hab6mntonenue n oobsacHeHmne
OpOYHOBCKOTO JBWKCHUS U SBIICHUS
T dy3un.

[IpoBeneHue n 00BSICHEHNUE OTIBITOB
10 HAOJIIOIEHUIO TEIUIOBOTO
pacuIupeHus ra3os.

[IpoBeneHue n 00BICHEHNUE OTIBITOB
10 OOHAPYKEHUIO CHIT
MOJICKYJIIPHOTO TPUTSKCHHS 1
OTTAJIKUBAHHUS

OcHoBHBIE BU/IbI J1€ATECJIBbHOCTHU

Temaruveckuii
OcHoBHOE coepxaHue y4yammxcsi (Ha ypoBHe y4eOHbIX
0J10K, TeMa . .
aeiicTBUIl)
Ornucanwe (¢ UCIIOB30BaHUEM
MIPOCTBIX MOJIEJIEN) OCHOBHBIX
pa3IM4Mii B CTPOEHUHU Ia30B,
KHUAKOCTEH U TBEPABIX TEI.
OO0bscHeHne Malol CKUMAaeMOCTH
ArperaTHble COCTOSTHHS KUIKOCTEH U TBEPIBIX Tell,
BEIIECTBA: CTPOCHUE 0OJIBIION C)KMMAEMOCTH ra30B.
rasos, OObsicHeHne coXpaHeHust GOpMbI
KUAKOCTEH U TBEPIBIX TBEPABIX TEJ U TEKy4ECTH
(KpuCTaUTMYECKHX) TE. JKUIKOCTH.
ArperatHbie B3anmocss3p Mexay [IpoBeneHue ONBITOB,
COCTOSIHUS CBOMCTBaMH BEILIECTB B JOKA3bIBAIOIINX, YTO B TBEPIOM

BenlecTBa (2 1)

pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoenueM. OcoOOEHHOCTH
arperaTHbIX COCTOSTHUMN
BO/IbI

COCTOSIHMHM BOJIbI YaCTHIIBI
HAXOJISATCS B CPEITHEM JTAJIBIIIE JAPYT
OT Jpyra

(TUTOTHOCTH MEHBIIIE), YEM B
KHUJIKOM.

YcraHoBeHUE B3aUMOCBSI3U MEXKIY
0COOEHHOCTSIMH arperaTHbIX
COCTOSIHUH BOJBI U
CYIIECTBOBAaHHEM BOJIHBIX
OpraHu3MOB

(MC — 6uounorus, reorpadusi)

Paznen 3. /IBuxenue n
B3aumojeiicTBue TeJ (21 v)

Mexanuueckoe
nBuxkenue (3 4)

PaBHOMepHOE 1

MexaHn4decKoe JIBHUKEHHE.

HCPABHOMCPOC IBUIKCHUC.

HccnenoBanue PAaBHOMCPHOT'O
JABWIKCHUA U OTIPCACIICHUC €TI0
IMPU3HAKOB.




Ckopoctb. Cpennss
CKOPOCTb IIpU HE
PaBHOMEPHOM JIBUYKEHUHU.
Pacuér nytu u Bpemenu
JBUKECHUS

Hab6ntonenue nepaBHOMEpPHOTO
JBUKEHUS U OIIPELIEIIEHNE ET0
OTJINYUI OT PABHOMEPHOTO
nBmkenud Pemenue 3amady Ha
OIIpEeJeNIEHUE IIyTH, CKOPOCTU U
BpEMEHU

PaBHOMEPHOTO JIBHKEHUS.
Amnanmu3 rpadKOB 3aBHCUMOCTH
IyTU U CKOPOCTH OT BPEMEHU

HNuepuus,
Macca, IJI0THOCTD (4 4)

SIBnenue nHepuu. 3aKoH
WHEPIUH.
Bzanmoneiicteue

TeJ KaK MpUYruHa
M3MEHEHUsI CKOPOCTH
IBIKeHHd Tell. Macca kak
Mepa HHEPTHOCTH

tena. II1oTHOCTE
BEIIECTBA.

CBS3b IIOTHOCTH C
KOJIMYECTBOM MOJIEKYT B
eIuHUIE 00BEMA
BEIIECTBA

OObscHEHNE U TPOTHO3UPOBAHUE
ABJIEHUH, 00YCIOBIIEHHBIX
WHEpLMEN, HalIpUMEpP: 4TO
MIPOUCXOUT TPU TOPMOKEHUHN UITH
pPEe3KOM MaHEBpe aBTOMOOWIISA,
MOYeMy H MPEKPATUTh JBUKEHUS
[IpoBeneHue u aHaIU3 ONBITOB,
JIEMOHCTPHUPYIOITUX U3MEHEHUE
CKOPOCTH JIBIDKCHHS TeJla B
pe3yabTare ACUCTBHS HA HETO
JIPYTUX Te7.

Pemenue 3aga4d Ha onpeneneHue
Macchl Tella, ero 00béMa u
IJIOTHOCTH.

[IpoBeneHue u aHanu3 OMBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTb
MU3MEHEHUs CKOPOCTH TeJa OT €ro
MacChl

Cuia. Buasl cui
(14 g)

Cuita Kak XapaKTepUCTHUKA
B3aUMOJICICTBUSA TEJ.
Cuiia

YOPYTOCTH U 3aKOH ['yka.
N3mepenne cuisl ¢
MIOMOILBIO

JUHaAMoMeTpa. SIBieHue
TATOTEHUS U CUJIA
TSAKECTH.

Cuiia TSKeCTH Ha JpyTrux
maHerax. Bec rena.
Hesecomocts. Crnoxenue
CUJI, HAIIPABJIEHHBIX 110
OZHOM IIPSIMOM.
PaBHozelicTByOIIAS

cun. Cuna tpenusd. TpeHue
CKOJIbXKEHUS U TPEHUE
MTOKOS.

Tpenue B npupoe u
TEXHUKE

W3ydenve B3aMMOICHCTBUS KaK IPHUYMHBI |
CkopocTu Tena uin ero aeGopmarum.
OnucaHue pealibHbIX CUTYyalluid B3auMOJIEY
C TIOMOIIbIO MOJIENIeH, B KOTOPBIX BBOJIUTC:
M300paKeHNe CUJIBL.

N3yuenue cumel ynpyroctu. MccnenoBanu
3aBUCHMOCTH CHJIbI YIIPYTOCTH OT YJIMHEH
PE3NHOBOTO LTHYPA WU MPY>KUHBI

(c moctpoeHueM rpaduka).

AHanu3 NpakTUYECKUX CUTYAILIUH, B KOTOP]
MPOSBIISETCS

JEHCTBUE CUITBI YIIPYTOCTH (YIIPYTOCTh MST
JiepeBa u ap.).

AHanM3 CUTYyaIlHii, CBSI3aHHBIX C SBJICHUEM
OObscHeHrne OpOUTAIBHOTO JIBHXKEHUS TIIE
MCTIOJIb30BaHUEM SIBJICHHSI TATOTEHUS U 32
M3mepeHue Beca Tena ¢ OMOIIBIO JUHAMO
O6ocHOBaHME 3TOTO CIOCO0a U3MEPEHHUSI.
AHanM3 ¥ MOJEIMPOBAHUE SIBIICHHS HEBEC(
DKCTepuMEHTAIBHOE TIOTYYeHHE MTpaBuiIa
HAIPAaBIEHHBIX BJOJbL OJHOU MpsMoi. Omp

BenuuuHbl paBHOACUCTBYIOIIEH CHIL
V3ydeHue Cuiibl TPeHUS CKOIBKEHUS U CHJ




ITOKO.

TemaTuueckunii
0JI0K, TeMa

OcHoBHoOe coaepkaHue

OcHOBHBIE BU/IbI 1eATeJIbHOCTH
y4yammxcs (Ha ypoBHe y4eOHbIX
NeHCTBHIN)

UccnenoBanue 3aBUCUMOCTH
CHUJIbI TPEHUS OT CHUJIbI IaBJICHUS
Y CBOWCTB TPYILIUXCS
IIOBEPXHOCTEH.

AHanu3 MPakTUYECKUX CUTYAIUH,
B KOTOPBIX TIPOSBIISIETCS
JIEWCTBUE CHUJIBI TPEHUA,
HCIIOJIB3YIOTCS CIIOCOOBI €€
YMEHBIIECHUS WJIN YBEIIUUEHUS
(kaTaHue Ha JBDKAX, KOHbKAX,
TOPMO>KEHHE aBTOMOOUII,
WCIIO0JIH30BaHUE TTOIIUITHUKOB,
TJIaBaHNE

BOJIHBIX KUBOTHBIX U 1p.) (MC
O6uomorus).

Penrenue 3agad ¢
WCIIOJIb30BaHuEM (POPMYIT JJIs
pacuéTa CHIIBI TSKECTH, CHITBI
YIPYTOCTH, CUJIbI TPEHUS

Paznen 4. laBnenue

TBEPIABIX TeJl, JKUAKOCTEH U

ra3on (21 u)

. [lepenaua naBJieHust
TBEPABIMH

TeJIaMHU, dKHJIKOCTAMHU U

razamu(3 4)

JaBnerune. CiocoObl
YMEHbIIICHUS U
YBEJIMYEHHUS JaBJICHHUS.
JlaBiieHHe rasa.
3aBUCUMOCTD JIABJICHUS
rasza ot oobéma u
TEMIIepaTyphI.
Ilepenaua naBneHus
TBEPABIMM TEJIAMHU,
JKUJIKOCTSIMU U

razamu. 3akoH Ilackais.
ITneBMaTuueckue
MamvHsel JlaBiaenue

Ananu3 u 00bACHEHHE OIBITOB U
NPAaKTUYECKUX CUTYalui,

B KOTOPBIX IIPOSIBIIAETCS CUIIA
JIABJICHUSL.

O6ocHoBaHue croco0oB
YMEHBIICHUS U YBETUUEHUS
JIABJICHUSL.

N3yueHue 3aBUCUMOCTH
JIaBJIEHUs raza oT 00béMa 1
TeMIepaTyphbl.

W3ydenue ocobeHHOCTEH
nepeaayn JaBieHus TBEPIAbIMU
TeJlaMH,

AKUJKOCTSIMU U Ta3aMHu.
O6ocHoBaHuE pe3yNbTAaTOB
OTIBITOB

0COOEHHOCTSIMHU CTPOCHMS
BEIIECTBA B TBEP/IOM, KHJIKOM U
ra3000pa3HOM COCTOSHUSIX.
DKcIepUMEeHTaIbHOE
JI0Ka3aTenbcTBO 3aKkoHa [lackas.
Pewenue 3agau Ha pacy€r
JTaBJICHUs TBEPOTO TeNa

JdaBJienune
JKMJIAKOCTH (5 1)

3aBUCHMOCTD JaBJICHHUA
KHUAKOCTHU OT FHy6I/IHLI

HccnenoBaHue 3aBUCUMOCTH
JaBJICHHUA XUJAKOCTHU OT FJ'I}/6I/IHLI




MOTPY>KEHUS.
I'mapocraTnueckuit
napajiokKc.
CooOmaromuecst COCy/Ibl.
I'mppaBinueckue
MEXaHU3MBbI

HOTPY>KEHHS U TUIOTHOCTH
KHUJIKOCTH.

Habumtonenue u o0ObsicHeHHE
TUIPOCTATUYECKOTO MapaoKca
Ha ocHOBe 3akoHa [Tackans.
N3yyenue cooOmarommxcs
COCYZIOB.

Pewmenne 3aga4 Ha pac4yér
JTABIICHUS KUIKOCTH.
OObscHEeHrEe TPUHLIUIIA JEHCTBUS
THIPABIMIECKOTO TIpecca.
AHanu3 1 00bsICHEHHE

MPAKTUYCCKUX CI/ITyaIll/If/'I

AtmocdepHoe
napjaeHue (6 1)

AtMocdepa 3emn u
aTMoc(hepHOe JTaBJICHHUE.
[Tprunnb
CYIIECTBOBAHUS
BO3JIYIITHOW 000JIOUKH
3emiu. OnbIT
Toppuuennu. NU3mepenne
aTMOC(hEepHOTO JTaBJICHHS.
3aBUCHMOCTh
aTMochepHOTO

JABJICHUSI OT BBICOTHI

HaJl YpOBHEM MOpPHI.
[Tpubops! 1715 U3MEpeHUs
aTMOC(EepHOTO TaBICHUS

DKcrepuMeHTaIbHOE OOHapyKeHUE
aTMOc(hepHOTO JaBICHUSI.

AHanu3 1 00bsICHEHHE OTIBITOB U
NPaKTUIECKAX CUTYaITHH,

CBS3aHHBIX C JIEMCTBHEM aTMOC(EPHOTO
JTaBJICHHUS.

OObscHeHnE CyeCTBOBaHUS aTMOC(hepbl
Ha 3eMJie HEKOTOPBIX MJIaHEeTax HIIN
OTCYTCTBHUSI Ha IpYTuX miaHeTax u JlyHe
(MC — reorpadwusi, acTpoOHOMHS ).
OObscHEeHrEe U3MEHEHUS TUIOTHOCTH
aTMoc(ephl ¢ BEICOTOM U 3aBUCUMOCTH
aTMOC(EpPHOTO 1aBJIECHUSOT BBICOTHI.
Pemenue 3aa4 Ha pacuét atMochepHOro
JTaBJICHHUSL.

W3ydenue ycrpoiicTBa GapoMeTpa-aHepou;

JlelicTBHe KMIKOCTH M ra3a
HA MOIPY:KEHHOE B HUX TeJIO
(7 9)

JleiicTBHE XKUAKOCTH U
ra3a Ha Morpy>kEHHOE B
HUX TeJO.
BriTankusarorias
(apxumenoBa) cuna. 3akoH
Apxumena.

[LnaBanue teun.
Bo3znyxomnaBanue

OKclepUMEeHTalIbHOE OOHapyKEeHHE
IEUCTBUA

JKUIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX
TENO.

OmnpeneneHne BHITAIKUBAIOLIEH CUJIBI,
JICUCTBYIOLIEH Ha TeJO, MOTPYKEHHOE B
KUIKOCTb.

[TpoBeneHue u oOCyXk/I€HUE ONBITOB,
JEMOHCTPUPYIOILUX

3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI,
JEMCTBYIOIMX HA TEJIO B KUIKOCTH,

0T 00bEMa NOTPYKEHHON B )KUKOCTh
YaCTHU TeJA U OT IJIOTHOCTH XKHUIKOCTH.
HccnenoBanue 3aBUCMMOCTH Beca Tella
B BOJIE OT 00bEMa MOTPpYyKEHHOM B
KUJKOCTh YacTH TeJa.

Pemenue 3a1au Ha MpUMEHEHNE 3aKOHA

ApXI/IMCI[a 1 yCJIOBHA TJIaBaHUs TCJI.

TemaTuueckunii

| OcHOBHOE coep/kaHue

| OcHOBHbIE BHU/bI J1€ATCIBbHOCTH




0JI0K, TeMa

y4yalmmxcsi (Ha ypoBHe y4eOHbIX
AedCTBHIT)

KoHctpynpoBanue apeomerpa
WM KOHCTPYUPOBAHUE JIOJKH
U olpeercHue e€
TPy30N0ABEMHOCTH

Pa3nen 5. Pa6ora n
MOIIHOCTH. JHeprus (18 u)

Pa6ora u momHOCTH (3 4)

Mexanudeckas pabora.
MouHOCTh

DKCIepUMEHTAIbHOE
OIPEIEIEHNE MEXAHUYECKOU
paboTHI CHUITBI

TSKECTH NPH MaJIEHUU Tella U
CWJIBI TPEHUS IPU PAaBHOMEPHOM
NEpEMELICHUY TelIa 110
TOPHU30HTAIIBHOM TOBEPXHOCTH.
Pacuér MmoniHOCTH, pa3BUBacMoOi
[P NOABEME I10 JIECTHHUIIC.
Pemenue 3agad Ha pacuér
MEXaHUYECKOH paboThl U
MOIIHOCTH

IIpoctoie
MeXaHu3MbI (5 1)

[IpocThie MEXaHU3MBIL:
phlyar,

010K, HAKJIOHHAS
MJIOCKOCTb.

[IpaBuiio paBHOBECHS
peruara. [Ipumenenue
IpaBuUJia paBHOBECHUS
peluara

K 0J10Ky. «30510TOC
IPABUIION

Mexanuku. KIIJ mpocThix
MexaHu3MoB. [IpocTteie
MEXaHU3MBbI B OBITY U
TexHuke. Poryaru B Tene
YyelnoBeKa

OmpeJieieHre BEIUTPBIIIA B CHIIS
MIPOCTBIX MEXaHU3MOB Ha
prMepe pbryara, moABMKHOTO U
HEMOABM>KHOI'O OJIOKOB,
HAKJIOHHOM INIOCKOCTH.
Uccnenosanue ycioBus
pPaBHOBECHS pblyara.
OOGHapy)eHne CBOMCTB MPOCTHIX
MEXaHU3MOB B Pa3JIMYHbIX
WHCTPYMEHTaX M
MIPUCTIOCOOJICHUSX,
HCIIOJIb3YEMBIX B OBITY

1 TEXHUKE, a TaK)Ke B JKUBBIX
oprannzmax (MC — Ouosorus).
DKCIEePUMEHTAITBHOE
JI0Ka3aTeJIbCTBO PaBEHCTBA paboOT
IIPU TPUMEHEHUH TIPOCTHIX
MEXaHU3MOB.

Onpenenenue KIIJ[ HakmoHHOM
IJIOCKOCTH.

Pemenue 3a1au Ha mpuMeHEHHE
MpaBUJIa paBHOBECUS pblyara u

Mexannueckast
Heprus (4 4)

Ha pacuét KIIJI

DKCIEepUMEHTAIBHOE
Kunetnueckas u

OIpeieTICeHuEe N3MEHEHUS
MOTEHIMAIbHAsl YHEPTUS. N

KHHETUYECKOH

[IpeBpamienue o1HOTO
BHJIa MEXaHUYECKOU
SHEPIUU B IPYroi.
3aKOH COXpaHEHHUs U
WU3MEHEHUS DHEPTUHU B
MEXaHHUKe

Y MOTEHIMAIILHOM YHEPTUU Tena
IIPU €r0 CKAaTbIBaHUU I10
HaKJOHHOM MJIOCKOCTH.
DopmyMpoBaHUE HA OCHOBE
HCCIICIOBAHMS 3aKOHA
COXPAHEHUS MEXaHUYECKOMN




SHEPTUH.
OO0cyx1eHre rpaHuI]
HpI/IMeHI/IMOCTI/I 3aKOHa
COXpaHeHI/II/I 3H€pFI/II/I.
Pemenne 3amau ¢
HCIIOJIb30BaHUEM 3aKOHA
COXpaHeHI/Iﬂ 3H€pFI/II/I

‘ Pe3epBHoe Bpems (3 u)

8 kaacc (70 v)

Crtpoenue
U CBOiicTBa
Belecrna (7 4)

TemaTuueckuii OcHoBHOE OcHOBHbIE BU/bI AeITEJIbHOCTH YYalIuXcsl (Ha
0JI0K, TeMbI co/iep:KaHue YPOBHe y4eOHBbIX AelicTBHI)
Pa3znea 6.
TenyoBbIe
siBjieHus (28 u)
OCHOBHEBIE
TOJIOKEHUS
MOJIEKYJISIPHO-
o HabGmronenne n nHTEpIpeTaIys ONbBITOB,
KHHCTHHCCKOH CBUJIETEIILCTB nx
TEOPUH CTPOEHUS a yrom
00 aTOMHO-MOJIEKYJISIPHOM CTPOEHHUH BEIIECTBA:
BeIlleCTBA.

Macca u pazmepbl
aTOMOB

U MOJIEKYJ. OMbITHI,
MOITBEPIK IAIOIIUE
OCHOBHEIC
MOJI0KCHUS
MOJIEKYJISIPHO-
KUHETHYCCKOM
TEOPHUH.

Monenu TBEPAOTO,
JKHJIKOTO

¥ Ta3000pa3HOTO
COCTOSIHUM
BCILIECTBA.
Kpucrannuueckue
1 aMopgHbIC
TBEPJIBIC TEJA.

OTIBITHI C PACTBOPEHUEM PA3IMYHBIX BEIIECTB B
BOJIC.

Pemenue 3a1a4 no OlleHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJT B eIMHUIe 00bEMa BelleCTBa.
AHanu3 TeKcTa IpeBHUX aTOMHUCTOB (Harpumep,
dbparmenTa

oMbl JIykpenwns «O npupojie Beein») ¢
U3JI0’KEHHEM 000CHOBAaHUI aTOMHOM I'MIOTE3bI
(cmbIcoBOE uTeHue). OrneHka

yOeIUTEeTLHOCTH ATUX 000CHOBAHHIMA.
OO0bscHeHrne OPOYHOBCKOTO JABMKEHUS, SIBJICHUS
muddy3um

U Pa3InYuil MeXIy HUIMH Ha OCHOBE IMOJIOKEHUN
MOJIEKYJIIPHO-KUHETHUECKON TEOPUH CTPOCHUS
BEIICCTB

CBOMCTB I'a30B,
JKUJAKOCTEN U
TBEPABIX TEJ HA
OCHOBE ITI0JIOKCHUI
MOJIEKYJISIPHO-
KHUHETHYECKOM
TEOPHUH.
CMauuBaHue U
KanWJUIIPHbIE

TemaTnuyecKuii OcHOBHOE OcHOBHBIE BHBI 1eSITeILHOCTH YYAIMXCcs (Ha
0JI0K, TeMa coJepiKaHue YPOBHE Y4eOHBIX NelCTBHI)
OObscHenue OObscHEeHNE OCHOBHBIX PAa3IMYUil B CTPOCHUH Ta30B,

JKUJKOCTEH U TBép,Z[LIX TCJI C UCTIOJIb30BAHUECM
MOJIOKEHU I MOHGKYHHPHO'KHHGTHHCCKOﬁ TCOpHUU
CTPOCHHA BCIICCTBA.

HpOBe)IeHI/Ie OIIBITOB IO BbBIPAIIUBAHUIO KPUCTAJIJIOB
HOBapeHHOﬁ COJIKM UJIK caxapa.

HpOBeI[eHI/IC U 00BSICHEHHUE OIIBITOB,
JACMOHCTPUPYIOIIUX KAITUIJIJISIPHBIC AABJICHUS U SABJICHUC
CMadyuBaHus.

OObsicHEHUE POJIM KalTUJIISIPHBIX SIBJICHUM JIJTSI




SABJICHUA.
TermnoBoe
pacuupenue
M C)KaTue

NOCTYIUIEHUS BOJbI B opranu3m pacteHuit (MC —
ouoJiorus).

Habmonenue, mpoBeaeHne U OOBSICHEHHE OTIBITOB 110
HAOJIIOJICHUIO TEINIOBOTO PaCUIMPEHUs T'a30B,
JKUJIKOCTEN U TBEPIBIX TEI.

OOmbsicHeHHEe coXpaHeHUs: 00bEMa TBEPIBIX Tell,
TEKY4€CTH KHUIKOCTHU (B TOM YUCIE, pa3HUIIbI B
TEKY4€eCTH I pa3HbIX

KUJIKOCTEN ), aBjieHus raza. [IpoBeneHue onbIToB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTb JIaBJICHUSI BO3/1yXa
OT ero 00béMa 1 HarpeBaHus WU OXJIAXKACHUS,

U UX 00BbSICHEHNE Ha OCHOBE aTOMHO-MOJIEKYJISPHOTO
yUEHHUS.

AHanu3 NpakTUYECKUX CUTYallUi, CBSI3aHHBIX CO
CBOMCTBAMHM T'a30B, KUJKOCTEN U TBEPIBIX TEI

TenjoBble
npoueccol (21 4)

Temneparypa.

CBs13b TEMIIEPATYPBI

CO CKOPOCTBIO
TEIJIOBOTO
JIBUKECHUS
YacTHL.
Bryrpennss
JHEprusl.
Crnioco0b1
VU3MCHCHUS B
MEXAHUYECKUX H

O06ocHOBaHME TIPABUIT U3MEPECHUS TEMTIEPATYPHI.
CpaBHEHHE PA3TMYHBIX CIIOCOOOB U3MEPEHUS U TIIKAI
TeMIIEpaTypBI.

HaOmronenue u 0o0bsICHEHHE OIBITOB,
JEMOHCTPHUPYIOIIUX

M3MEHEHNE BHYTPEHHEH SHEPTUHU Tela B pe3yibTaTe
Teruionepeaud U paboThl BHEITHUX CHIL.

TEIIOBBIX
rporieccax
TemaTuueckui OcHoBHOE OcHOBHbIE BU/bI AeSITEJIbHOCTH YHYalIuXcs (Ha
0J10K, TEeMa co/iep:KaHue YPOBHE Y4eOHBbIX JeiicCTBUIi)

Pemenue 3a71a4, CBSI3aHHBIX C BEIYMCICHUEM
KOJIMYECTBA TEIUIOTHI B TIPOIIECCax TEIUIONEepeIaun
MIPH TUTABJICHUH U KPUCTAITU3ALUH, UCTIAPECHUU U
KOHJIEHCAIIHH.

AHanu3 cUTyaruil NpakTUYecKOro MPUMEHEHUS
SIBJICHUH TUTABJICHHUS M KPUCTAITU3AIMH, HAIIPUMED,
MOJTYYCHHE CBEPXUYUCTBIX MaTEPUAJIOB, COJICBas
rpelika u Jip.

Ananu3 paboThl 1 00bSICHEHNE PUHIIUTIA AeHCTBUS
TEIJIOBOI'O JIBUTaTEIIs.

Brruncienre xonmyecTBa TEMIOTHI, BBIACISIOMICIOCS
IIpU CTOpaHUM Pa3IMYHbIX BUAOB ToMBa, U KI1/]
JIBUTaTEIS.

OO6cyx1eHre YKOJIOTUUECKUX MOCIEICTBUIN
HCITOJIb30BaHUS

JIBUTaTeseil BHYTPEHHEr0 CrOPaHusl, TEIIOBBIX U
ruaposnexTpoctaniuii (MC — skonorus, Xumusi)




Pazpen 7.

DileKTpUYeCKHne U

MarHUTHbIE
siBjieHust (37 4)

DJleKTpUYecKHne
3apsi/bl.

3apskeHHbIE TeJIa

M UX
B3auMoAelcTBHE
(74)

DnekTpusaus
ten. JIBa pona
AIEKTPUUECKUX
3apsJIoB.
Bzaumopeiicterue
3apsSOKEHHBIX TEJL.
3akon KyrnoHna.
DIeKTpUYECKOe
ToJie.

[Tpuanmn
CYIIEPIIO3UITUU
ANMEKTPUIECKUX
TOJIEH.
Hocurenn
ANEKTPUIECKUX
3apsJIOB.
DIIeMEHTapHBII
3JIEKTPUYECKUI
3aps.

Habuntoienue u npoBeieHre OMBITOB 10 3JEKTPU3AINH TET
IPpU CONPUKOCHOBEHUH U MHAYKLHEH.

HaOmronenue n o0bsicHEHHE B3aUMOIEHCTBUS OJTHOMMEHHO
U Pa3HOUMEHHO 3apsKEHHBIX TEJ.

OObscHeHne TpUHILIMIIA AEWCTBUS AIEKTPOCKOTIA.
OObscHeHne BIEHUH JEKTPU3AIMH TPU COTPUKOCHOBEHUU
TeJ U MHAYKLIKEN ¢ UCTIOJIb30BaHNUEM 3HAHUM O HOCUTEIAX
ANEKTPUYECKUX 3apsI0B B BEILIECTBE.

PacnioznaBanue u 00bsICHEHHE SIBJICHUM 3JIEKTpU3alluY B
MTOBCETHEBHOM KU3HH.

Crpoenue aToma.
[IpoBoaHMKH 1

JAUDJICKTPUKH. 3aKkoH

Ha6nronenune n o0bICHEHHE OBITOB, HIITIOCTPUPYIOLTHUX

3aKOH

COXpaHCHUA SJICKTPHUICCKOI'O 3apsaaa.

COXpaHEHUs Hab6nroenne onbITOB 10 MOICTUPOBAHUIO CHUIIOBBIX JIMHUH
ANEKTPUIECKOTO ANEKTPUIECKOTO TTOJISL.
3apsaa Uccnenosanue nenct
DIIEKTPUYECKUI HaGmronenue pa3nuaHbIX BUIOB IEHCTBHS JIEKTPUIECKOTO
TOK. Y CJIOBUS TOKa U OOHApy>KEHUE ITUX BUIOB JCHCTBHUS B OBCEAHEBHOM
CYIIIECTBOBaHUS JKU3HHU.
3JIEKTPUYECKOTO COopKa 1 UCIIBITAaHUE AJICKTPUUECKON LIETH MTOCTOSTHHOTO
Toka. ICTOUHMKK | TOKA.
IIOCTOSIHHOTO H3mepeHue CHITbl TOKa aMIIEPMETPOM.
ToKa. JleficTBus H3mepeHue 3JeKTPUYECKOT0 HAMPSIKEHUS BOJIBTMETPOM.
I . AIEKTPUUECKOTO [TpoBenenue 1 0OBICHEHUE OIBITOB, AEMOHCTPUPYIOIINX
OCTOSHHBIN . TOKa(TEIJIOBOE, 3aBUCHUMOCTD JIEKTPUUECKOTO COMPOTUBIIEHUS TPOBOIHUKA
JIEKTPUYECKH I
20 1) XUMHYECKOE, OT €ro JJIMHBI, IJIOIIA/IA MONIEPEYHOT0 CEYEHUsI U MaTepHalla.
ToK ( MarHuTHOE). HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MPOTEKAOILIETO Yepe
DNEeKTpUYECKU PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U HANPSIKEHUS

TOK B )KHJIKOCTSX
U Trazax.
DneKkTpuyeckas
uenb. Cuna Toka.
DneKTpUUecKoe
HaMpsHKeHUE.

Ha PE3UCTOPE.

[IpoBepka npaBuiia cI0KeHUs HANPSHKEHUH MpH
MOCJIEA0BATEIBHOM COEIMHEHHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia Ist CUIIbI TOKA MPH MapauIeTbHOM
COEIMHEHUU PE3UCTOPOB.

AHanu3 cuTyaluii nocae10BaTeaIbHOT0 U NapaiieIbHOTO




ComnpoTuBieHue
MIPOBO/IHUKA.
YaenvHOE
CONIPOTHUBIICHUE
BEIlIECTBA.
3akon Oma s
ydacTka

EIH.
[TocnenosarensH
oe

U TlapaJuieIbHOE
COCTMHEHUE
MTPOBOTHUKOB.
Pabora u
MOIITHOCTb
AIEKTPUIECKOTO
TOKa. 3aKOH
Hxoyna—JIenna.
DIIEKTPOIPOBOIA
1 OTpeduTenn
BIEKTPUUECKON
SHEpPrUu B OBITY.
KopoTtkoe
3aMbIKaHUE

COCIMHEHUS TIPOBOIHUKOB B JOMAITHUX AIEKTPUICCKUX
CeTSX.

Pemenue 3ama4 ¢ ucnonb3oBanueM 3akona Oma u popmyn
pacuéra 3JIeKTPUIECKOTO COMPOTHBIICHUS MIPH MOCIIEI0BATEIh
HOM W MapaJIeIbHOM COSIMHEHUU TIPOBOJI

TemMaTuueckuii
0J10K, TeMa

OcHoBHOE
coJiep:KaHue

OcHOBHbBIE BU/bI AeITEJIbHOCTH YYalIuXxcs (Ha
YPOBHE Y4eOHBIX JeiicCTBHII)

Onpenenenue
paboThI
3JIEKTPUYECKOTO
TOKa,
MIPOTEKAIOIIETO
4yepes pe3ucTop.
Onpenenenue
MOIITHOCTH
3JIEKTPUYECKOTO
TOKa,
BBIJIEIIEMON Ha
pe3ucTope.
Onpenenenue
KII1JI
HarpeBarteis.
HccnenoBanue
npeoOpa3oBaHUs
SHEPTrUuM NMpu
noAbEMeE rpysa
3JIEKTPOIBUTATEN
eM.
OObsicHEHUE
YCTPOMCTBA U
MPUHLIKTIA
JIeCTBUSA
JIOMAaITHHUX




3JIEKTpOHArpeBaT
€JIbHBIX
pubOpOB.
OOmbsicHeHne
NPUYHH
KOPOTKOT'O
3aMbIKaHUS U
NpUHIUTIA
JNEUCTBUSA
IUTaBKUX
IIPENOXPAHUTEIICH

Pemenne 3amau ¢
HCIIOJIL30BaHUEM
3aKOHAa
Jxoyns—IJlenua.
HaGmionenue
BO3HUKHOBEHHUS
AIEKTPUIECKOTO
TOKAa B )KUIKOCTH
UccnenoBanme
3aBUCUMOCTH
CHUJIBI TOKA Yepe3
JAMIIOYKY

MarnurHble
siBJ1eHud (6 1)

IlocTrostHHBIC
MarHHuTEHL.
Bsaumonelicteue
MOCTOSTHHBIX
MarHuTOB.
MarsauTHOE I0JI€.
MarsuTHoOe 1oJie
3emian

1 €r0 3HaYCHUE
TS SKA3HU

Ha 3emue. OTBIT
Opcrena.
MarunuTtHoe noJjie
3JIEKTPUYECKOTO
TOKa.
IIpumenenue
3IEKTPOMArH1TOB
B TEXHHKE.
[eiicTBue
MarHUTHOTO MOJIS
Ha MIPOBOJIHUK C
TOKOM.
DNeKTpoABUTaTEN
b IIOCTOSTHHOTO
TOKa.
Hcnonn3oBanue
AJIEKTPOJIBUTATEN

HccnenoBanyne MarHuTHOTO B3aUMOIEUCTBUS
MMOCTOSTHHBIX

MarHuTOB.

N3ydeHne MarHuTHOTO TIOJISL MOCTOSTHHBIX MAarHUTOB
IpH UX

00bEIMHEHUH U Pa3JICIICHUU.

[IpoBeneHue OMBITOB IO BU3yaJIM3aI[UH TOJIS
MMOCTOSTHHBIX

MAarHuTOB.

W3ydeHue siBIeHUS HAMarHHYMBAaHUSI BEILIECTBA.
HccnenoBanue ASMCTBUS DJIEKTPUUECKOTO TOKA Ha
MarHUTHYIO CTPEJIKY

[IpoBeneHue OMBITOB, IEMOHCTPUPYIOLIUX 3aBUCIMOCTh
CHUIBI

B3aUMOJICMCTBUS KATYIIKM C TOKOM M MarHuTa OT CUJIbI




€l B TEXHUYECKUX
YCTpOMCTBaX
Y Ha TPAHCIIOPTE

OnsiTel Dapagyes.

SBnenune
AIEKTPOMArHUTHO
1 MHIYKIWH.
[IpaBuiio Jlenna.
DneKTporeHepaTo
OMBITHI 110 UCCIIEIOBAHUIO SIBJICHUS
JIEKTPOMATrHUT p. Crioco6b1 .
AIEKTPOMArHUTHONM WHYKITUU: UCCIIEOBAHUE
Hasl UHAYKIHUS TTOJTydeHUS .
. W3MEHEHUW 3HAUYCHUS M HAIPABIICHUS
(4 9) BIEKTPUYECKON
WHYKITMOHHOTO TOKa
SHEPTUH.
DNEeKTPOCTAHIIUN
Ha
BO300HOBJISIEMBIX
HCTOYHHUKAX
SHEPTHH
Pe3epBHoe Bpemsi(3
1)
9 kaacc (102 v)
TemaTnueckunit OcHoBHOE OcHOBHBIE BUBI 1eITEJIbHOCTH YYAINXCH
0J10K, TEeMa co/iep:KaHue (Ha ypoBHe YyueOHBIX JeiCTBUII)
Pasnean 8.
Mexannyeckue
siBjieHus (41 4)
Mexannyeckoe Ananus 1 00CyX/IeHHue pa3IMYHbIX TPUMEPOB
JIBUKECHHE. MEXaHUYECKOTO JABM)KCHUS.
MarepuanbHas OO6cyx1eHne rpaHul NPUMEHUMOCTH MOAETN
TOYKA. «MarepuaibHas TOUKay.
Cucrema orcuéra. | Onucanre MEXaHMYECKOTO JBUKEHHSI Pa3IMYHbIMU
OtHOcHuTENBHOCT | criocobamu(ypaBHEHHE, Ta0IuIa, rpaduK).
b MEXaHUYECKOTo | AHANU3 KU3HEHHBIX CUTYaIlUil, B KOTOPBIX
JIBUKCHUSI. MPOSBIISETCS OTHOCUTEILHOCTh MEXaHUYECKOTO
PaBHOMepHOE JBUKEHUSI.
npsimonuHeiiHoe | HabmrogeHne MexaHMYecKOro JBM)KEHUS Teja
Mexanunueckoe ..
R JIBUKECHHE. OTHOCHUTEIILHO Pa3HbIX TEJN OTCUETA.
]:1 CII0COBLI ero HepaBnomepHoe | CpaBHeHUE MyTeil U TPAaeKTOPUH JABMKEHUS OJTHOTO
NPSIMOJIMHEMHOE | M TOTO K€ TeJla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.
onucanus (11 4)
JBUKEHHE. Amnanus Texcta ["'anumnes 06 OTHOCUTETFHOCTH
Cpennsisi u JIBUKEHHUSI; BBINIOJIHEHUE 33JIAHUN 110 TEKCTY
MTHOBEHHas (CMBICIIOBOE UTEHUE).

CKOpOCTb T€lla
IIPU HEPABHO
MEpPHOM
JBUKEHUMU.
Yckopenue.
PaBHOyCKOpEHHO
€ IPSIMOJIMHEWHOE

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUS
OpycKa WM JBM)KEHUS IIapHKa 0 HAKIIOHHOM
TUIOCKOCTH.

Ananu3 u 00cyxJIeHre crioco00B MPUOIKEHHOTO
OTIpe/ieIeHns] MTHOBEHHOM CKOPOCTH.
OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBU)KEHUS
(mapuka




JIBUOKCHUE.
CBoboaHoe
majcHHUE.

Omnpitel I'anunes.
PaBHOMepHOE
JIBYKCHUE

10 OKPY>KHOCTH.
[Tepuon

U JacToTa
oOpareHus.
JInnennas n
yrioBas
CKOPOCTH.
entpocTpemure
JIEHOE
YCKOPEHHE

B )KMJIKOCTH, MOJEIH IEKTPHUECKOTO aBTOMOOUJIS U
T. IL.).

Ornpezenenue myTd, TPOUIEHHOTO 3a JaHHBIN
IPOMEKYTOK

BPEMEHH, U CKOPOCTH TeJa 1o rpaduky
3aBUCUMOCTH IIyTH

PaBHOMEPHOTO JIBUYKEHUS OT BPEMEHH.
O06cyx1eHrne BO3MOKHBIX TPUHIIUIIOB ACHCTBUS
npu0opoB,

U3MEPSIOLIUX CKOPOCTh (CIUIOMETPOB).
Boruncnenue myTi 1 CKOpOCTH IIPU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JABM>KEHUN
Tena.

Omnpenenenye NpoUIEHHOIO MyTH U YCKOPEHUS
JBUKEHUS TeJa 1o IpaduKy 3aBUCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO JBUKEHUS
TeJa OT BPEMEHH.

Ornpenenenne yCKOpeHUs Teja Ipu
PaBHOYCKOPEHHOM JBM>KEHHUH MO0 HaKIIOHHON
IIJIOCKOCTH.

W3mepenue nepuo/ia ¥ 4aCTOThI 0OpaIieHus Teja mno
OKPY>KHOCTH.

Omnpenenenre CKOPOCTH PABHOMEPHOTO JABMXKEHUS
TeNa M0 OKPYKHOCTH.

Pemenue 3ana4 Ha onpeeieHne KNHEMaTHIECKUX
XapaKTEPUCTHK MEXaHUYECKOTO IBHKECHUS
Pa3IUYHBIX BUJIOB.

Pacnio3HaBanue u npuOIMkEHHOE ONUCaHKE
Pa3IUYHBIX BUJIOB MEXaHUYECKOTO JBVDKCHHUS B
IpUPOJIe U TEXHUKE (Ha puUMepax

cBOOO/IHO MAJAIOUINX TEJI, IBUKEHUS )KUBOTHBIX,
HEeOEeCHbIX TeJl, TPAHCIIOPTHBIX CPEJCTB U Jp.)

B3aumopeiicrBue
Tea (20 u)

[TepBriii 3aK0H
Hsrorona.
Bropoii 3akon
Hsrorona.
Tperuii 3akoH
Hsrorona.
ITpuHIUn
CYNEPIO3ULUU
CHUIL

Cuna ynpyroctu.
3aKoH

I'yka. Cuna
TpPEHUs: cuja
TpeHUst
CKOJIbYKEHUS,
cuia

TPEHUs MOKOS,
JPYrue BUJIBI

Bokpyr Counia. [lepBas kocMuueckas CKOPOCTb.
Hesecomocts u neperpysku .PaBHoBecre MaTepuaabHON
ToYKH. AOGCOIIOTHO TBEP0E Teso. PaBHOBecHe TBEPAOTO
TeJa C 3aKPETUIEHHON OChIO BpalieHusi. MOMEHT CHIIBI.
LenTp Tsxectn HaGmronenue u o0Cyk1€HNE OTIBITOB C
JIBM)KEHUEM TeJla MpU

YMEHBUIEHUU BIUSHUS IPYTUX TeJl, TPEHSATCTBYIOLIUX
JBHIKEHHUIO.

Amnamms Tekcra ['anmnes ¢ onmmcaHueM MBICJIEHHOTO
JKCIIEPUMEHTa, 000CHOBBIBAIOIIETO 3aKOH HHEPIIUH;
BBLITMIOJTHEHHE 33/IaHUH TI0 TEKCTY (CMBICIOBOE UTEHHUE).
OO6cyx1eHre BO3MOKHOCTH BBITIOJIHEHUS 3aKOHA HHEPITUU
B Pa3JIMYHBIX CUCTEMAX OTCUETA.

Habmoienue u o0Ccyx1eHne MEXaHUIeCKUX SIBIICHUH,
MIPOUCXOISIINX B cCUCTEME OTcu€Ta «Tenmexkay npu e€ paBHO
MEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCHTEIHHO KaOMHeTa
bu3uku.

JlelicTBUsI ¢ BEKTOpAaMU CHUJI: BBITIOJHEHUE 3aJaHU 110




TPEHUSI.
Cuia TSOKeCTH U
3aKOH
BCEMUPHOTO
TSITOTCHHSL.
Yckopenue
CBOOOIHOTO
IajacHus.
JBrxeHue
IJIAHET

CJIOKCHUTIO U BBIYUTAHHUIO BEKTOPOB.

Temaruueckunii
0JI0K, TeMa

OcHoBHOE
coJiep:KaHue

OcHOBHbIE BU/bI AeITEJIbHOCTH YYalIuXcsl (Ha
YPOBHE Y4eOHBIX JIeiicTBHI)

HaGmionenue
W/nnu
MPOBECHUE
OIIBITOB,
JIEMOHCTPHUPYFOII]
X

3aBUCHMOCTD
YCKOPEHHUS Tena
OT IMPHUJIOKEHHOMN
K HEMY CHJIBI

M Macchl Tena.
Anamms u
00BsICHEHHE
SIBIICHHUH C
HCIIOJIL30BaHUEM
BTOPOTO

3akoHa HrrotoHa.

Pemrenue 3amau ¢
HCITOJIb30BaHUEM
BTOPOTO 3aKOHA
Hrrorona

Y MpaBWiia
CJIOJKEHMS CUIJL
Onpenenenue
JKECTKOCTU
HPYXUHBI.
Anamms
CUTYyalui, B
KOTOPBIX
HaOJII0aI0TCs
yupyrue negop
MallMH, U UX
0OBSICHEHHE C
HCTI0JIb30BaHUEM
3akoHa ['yka.
Pemenue 3amau ¢
HCIIOJb30BaHUEM
3akoHa ['yka.
HccnenoBanue

Penrenue 3a1a4 ¢ UCMOb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS ¥ POPMYJIBI ISl pacuéra
CHUTBI TSDKECTH.

AHaIN3 OPUTHHAIBHOTO TEKCTA, OTIMCHIBAIOIIETO
NIPOSIBJICHUS 3aKOHA BCEMUPHOTO TSATOTCHUS;
BBITIOJIHEHHE 33JIJaHHI TI0 TEKCTY (CMBICIIOBOE
YTEHUE).

HabGnronenue u 00CyXIeHHE OMBITOB 110 U3MEHEHHIO
Beca Tela MPHU YCKOPEHHOM JIBHIKEHHH.

AHanmm3 yciI0BHi BOBHUKHOBEHUSI HEBECOMOCTH U
neperpy3ku. Pemenue 3a1a4 Ha onpejieieHue Beca
TeJa B PA3JIMUHBIX YCIOBUSIX.

AHanmm3 cul, ICUCTBYIOIIUX Ha TEJIO0, IOKOSIIIeecs Ha
orope.

Omnpenenenre NEeHTPa TKECTH PA3THUUHBIX Tell




3aBUCHMOCTH
CWJIBI TPEHUS
CKOJIbKCHUS

OT CHIIBI
HOPMAaJIbHOTO
JIaBJICHHSL.
OO6cyxenue
pe3ynbTaToOB
HCCIICHOBAHUS.
Ornpenenenue
ko3 Purnmenta
TPECHHUS
CKOJIL)KCHHUS.
H3mepenue cuibl
TPEHHUS TTOKOSI.
Pemenne 3amad ¢
HCIIOJIL30BaHUEM
(bopmyIbl 115
CWJIBI TPEHUS
CKOJIBKECHHS.
Anamms
JIBVOKEHUS TEIT
TOJIBKO IO
NEUCTBUEM CHUJIBI
TSHKECTH —
CBOOOHOTO
nagcHus.
OOBbscHeHUE
HE3aBHUCUMOCTHU
YCKOPEHUS
CBOOOHOTO
nmajgeHus

OT MAacchl Teja.
OneHka
BEJIMYMHBI CUJIBI
TATOTEHUS,
JIEHCTBYIOLEH
MEXTY

JBYMsI TeJIaMU
(s pa3HBIX
Macc).

Anamms
JIBHKEHUS
HEeOECHBIX TeJ
oJ1 JeliCTBUEM
CUJIBI TATOTCHUS
(c
HCIIOJIb30BAHUEM
JIOTIOTHUTEIBLHBIX
HCTOYHHKOB
nHpOpMaIINN).




3aKkoHbI
coxpanenus (10 u)

Nmmnynsc Tena.
N3menenune
HMITYJIbCA.
NMnynsc cuisl.
3aKkoH
COXpaHEHUs
MMITYJIbCA.
PeaxkTtnBHOC
JIBUKCHUE.
Mexannueckas
paborta u
MOIITHOCTb.
Pabora cun
TSDKECTH,
YHupyrocru,
TpeHus. CBs3b
SHEPTHUH U
paboTHI.
ITorennmanpHas
SHEPTH

Tela, MO HITOrO
HaJ
MMOBEPXHOCTHIO
3EMJIH.
TloTennmansHuas
SHEPrus CHKaTou
MPY>KUHBI.
Kunernueckas
SHEPrus.
Teopema o
KUHETHYCCKOM
SHEPIHUU.

Habintonienue u o06cyx1eHne ONbITOB, JEMOHCTPUPYIOIINX
nepegady UMIysbca Ipu B3aUMOAECHCTBUU TeJl, 3aKOH
COXpaHEHHS UMITYJIbCA MPU a0COTIOTHO YIPYTrOM U HEYIIPYTro
JIEUCTBUU TEI.

AHanu3 cuTyanuil B OKpy>Karolei >KM3HU C UCTI0JIb30BAHUEM
3aKOHA COXPaHEHUs UMITYJIbCA.

PacriozHaBaHue siBJIEHUS pEaKTUBHOTO JIBMYKEHUS B TIPUPO/JIE
u Texuuke (MC — Ouonorus).

[IprMeHeHne 3aKk0Ha COXpaHEHUs UMITYJIbCA JIJIs pacuéra
pe3yNbTaTOB B3aUMOJEHCTBUS Tel (Ha MpUMepax HeYIpyroro
HEHTPaJIbHOTO B3aUMOJICHCTBUS IBYX OJAMHAKOBBIX TEJ,

OJIHO U3 KOTOPBIX HEMOABHKHO).

Pemrenne 3aa4 ¢ nCnoyib30BaHUEM 3aKOHA COXPAHEHHS UM
IyJbCa.

Omnpenenenre pabOThl CHIIBI YIPYTOCTH HpU NMOIBEME I'py3a

C MCII0JIb30BaHHEM HETOABHKHOTO U MOIBUKHOTO OJIOKOB.

TemaTuueckui
0JI0K, TeMa

OcHoBHOE
coJiep:KaHue

OcHOBHbIE BU/bI AeITEJIbHOCTH YYalIuXxcs (Ha
YPOBHeE Y4eOHBIX JeiiCTBHIi)

3aKOH COXpaHEHUs
MEXaHUYECKON
SHEpPIruu

H3mepenue
MOIIIHOCTH.
H3mepenue
MOTEHIIMAJILHOUN
SHEPTUH YIPYro
neopmupoBax
HOU IIPY’KUHBI.
N3mepenune
KUHETUYECKOMN
SHEPrUU Tella 10
JUTMHE
TOPMO3HOI'O
MyTH.
DKcrepuMeHTAIIb
HOE CpaBHEHUE
U3MEHEHHUS




MOTEHITNATbHON
M KHHETUYECKOM
SHEPIUi Tela Ipu
JIBMKEHHUH TI0
HaKJIOHHOM
IJIOCKOCTH.
DKcrepuMeHTallb
Has MpoBEpPKaA
3aK0Ha
COXpaHEHUSA
MeXaHm4eCKOH
SHEPTUH MPHU
CBOOOHOM
MMaJCHUM.
[IpumeHenue
3aK0OHa
COXpaHEHUS
MeXaHNYeCKOH
SHEPTHH

JUTS pacyéra
NOTEHIIMATILHON U
KHHETHYECKOH
SHEPTHil Tena.
Pemenue 3amau ¢

HCII0JIL30BaHIEM
3aKOHa
COXpaHEHUs
MEXaHHYeCKOM
SHEPTHH
Paznen 9.
MexaHnuuecKue
KoJIeOaHus 1
BOJIHBI (15 )
KonebarensHoe HaOironenue xojiebaduii o JeCTBUEM CHII
JIBYKEHUE. TSOKECTU U YIIPY
OcHOBHEIE rOCTU U OOHapyKeHUe M0J00HBIX KoJeOaHui B
XapaKTePUCTUKH | OKPY)KAIOIIEM MUPE.
KOJIEOaHHII: Amnanus xosnebGaHuil rpy3a Ha HUTH U Ha MPY)KUHE.
nepuo, yactora, | OnpenencHue
aMIUTUTY/IA. YacTOTHI KOJIEOAHUH MAaTEMATHYECKOTO U
Matematuueckuil | IpY>KHHHOTO MasiTHUKOB.
U TIPY>KUHHBIH Habmronenue u o0bsiCHEeHHE SBIIEHUS pe30HAHCA.
Mexannueckue o
Gamus (7 1) MAasITHUKH. HccnenoBanue 3aBUCUMOCTH TIepHOa KoJaebaHun
KoJe [IpeBpaienue MOJIBELIEHHOTO K HUTH TPy3a OT JAJTUHBI HUTH.
SHEPTUU MpU [TpoBepka HE3aBUCUMOCTH MEePUOJIa KOJIeOaH i
KoJIe0aTEILHOM rpy3a, MOJBEUIEHHOTO K JIEHTE, OT MacChl Ipy3a.
JBIKEHUH. Habmonenue u o0Ccyx1eHre OTBITOB,
3aryxaromiue JTEMOHCTPHUPYIOIIHUX
KoneOaHusl. 3aBUCUMOCTD TIEpHOa KoJeOaHuil Py>KMHHOTO
BreinyxaeHHbie MasITHHKA
KoneOaHusl. OT MAacChI I'py3a U KECTKOCTH MPYKUHBI.
Pe3onanc [IpumeHeHre MaTeMaTHYeCKOTO U MPYKUHHOTO




MasiTHUKOB B Ka4€CTBEC MOI[GJIGI;'I 11 OITMCAHUA
KoJIeOaHUI B OKpYKaIoIIeM

Mupe.

Pemrenue 3a4a4, CBA3aHHbIX C BBIYHMCIICHUEM HUJIN
OIICHKOM 4acTOTHI (TIeproaa) KoieOaHmit

Paznen 10.
DJIeKTPOMATHUTHOE
noJje u
3JIEKTPOMATHUTHbIE
BOJIHBI (6 4)
DNeKTPOMarHuTH .
[TocTpoenue paccyxeHnid, 000CHOBBIBAIOIINX
DJIeKTPOMArHUTHOE | O€ IOJIE.
noJje DNEeKTPOMarHuT BIANMOCBASD .
16 BOJIHEL AIEKTPUUYECKOTO U MAarHUTHOTO TIOJICH.
Temaruveckuii OcHoBHOE OcHOBHbBIE BU/bI AeITEJIbHOCTH YYalIuXxcs (Ha
010K, TeMa coJiep:KaHue YPOBHE Y4eOHBIX [1eiiCTBHI)
CaoiicTBa OKCIEPUMEHTAIBHOE U3yUYEHNE CBOVCTB
AJIEKTPOMATHUTH | AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C TIOMOIIBIO
bIX BoJIH. lllkana | MmoOuibHOTO Tele
ANIEKTPOMArHuTH | (hoHa).
bIX BOJIH. AHanu3 peHTreHOBCKMX CHUMKOB YEJIOBEUECKOTO
Hcnonb3oBanue | opranusma.
/| ANEKTPOMArHuTH | AHajJIu3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHUS
3JIEeKTPOMATHUTHBIE | BIX AIEKTPOMArHUTHOTO U3JIY4Y€HHUS B IPUPOJIE: KUBbIC
BOJIHBI BOJIH JJIA OpraHU3Mbl, U3TyYCHUS
(6 9) COTOBOM CBSI3H. HEOECHBIX TeJ (CMBICIIOBOE UTECHUE).
DOnexTpoMarHuTH | Pacro3HaBaHue u aHaiu3 pa3inuHbIX TPUMEHEHUI
as mpupoja AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE.
cBera. Ckopocth | Pemienue 3amau ¢ ucnonb3oBaHuEeM GOPMYIT IS
CBeTa. CKOPOCTH
BonnoBbie AJIEKTPOMArHUTHBIX BOJIH, JJIMHBI BOJIHBI U YaCTOTHI
CBONCTBA CBETa | CBeTa
Pa3zpgea 11.

CeBeToBbBIC SIBJICHUSA
(15 )

3aKoHBI
pacnpocTpaHeHust
cBeTa

(64)

Hcrounuku
ceera. JIyuesas
MOJIEJIb CBETA.
[IpssmonmHenHOE
pacnpoCcTpaHEH!
€ CBeTa.
3arMeHus
Connua n JIyHsl.
OTtpaxenue
ceera. Ilnockoe
3epKano. 3aKOH
OTpPAKEHUS
CBETA.

HabntoieHue omnbITOB, IEMOHCTPUPYIOIIUX SBJICHHUE
NPSIMOJIMHEIHOTO PacpOCTPaHEHHsI CBETa
(BO3HUKHOBEHHE TEHH U TIOJTYy

TEHU), U UX WHTEPIIPETAIHS C HCIOIb30BaHUEM
HOHSTHS

CBETOBOTO JTy4a.

OObsicHEHHE ¥ MOJISTUPOBAHUE COTHEYHOTO U
JTYHHOTO 3aTMEHHUH.

HccnenoBanue 3aBUCHMOCTH yTJIa OTPaKCHUS
CBETOBOTO JIy4a OT yIiia Ma/ICHHS.

W3y4yeHune cBOICTB H300paKeHNUS B IIIIOCKOM
3epkale.

HaOmtonenne u 00bSICHEHNE OTBITOB T10 MOJTYICHHIO




[Ipenomiienue
OIIBITOB IIO
MPETOMIICHUIO
CBETa HA I'PAHUIIE
pa3an4YHbIX
cpel, B TOM
YHUCJIC OIIBITOB C
ITIOJIHBIM
BHYTPEHHUM
OTPAKECHUEM.
UccnenoBanne
3aBUCHMOCTH

yria
MIPEJIOMIIEHUS OT

yria
najgeHust
CBETOBOTO JIyya
Ha rpaHuIle
«BO3TyX—
CTEKIIO».
Pacriosnasanme
SIBIICHUI
OTPAKEHUS U
MPETOMIICHUS
cBeTa

B IIOBCETHEBHOM
JKU3HH. AHAIN3 U
00BsICHEHHE
SIBJICHUS
OINTHYECKOTO
MHUpaxa.
Pemrenue 3amau ¢
HCIO0JIb30BaHUEM
3aKOHOB
OTPaKCHUS

U TIPEIIOMJICHUS
cBeTa

n300paKeHH B BOTHYTOM U BBIITYKJIOM 3€pKajax.
HabGmronenue 1 00bsICHEHNE OIBITOB IO
NPEJIOMIICHHUIO CBETA HA FPAHUIIC PA3IUYHBIX
Cpel[, B TOM YUCJIC OIIBITOB C IIOJIHBIM BHyTpeHHI/IM
OTPaKCHHEM.

HccnenoBanue 3aBUCUMOCTH YIjia MPETIOMIICHHS OT
yria

ImaacHuA CBETOBOT'O nyqa Ha FpaHI/IIIC «BO3IIyX—
CTEKIION.

Pacnio3naBaHue sIBICHUI OTpaKeHUS U
NPEJIOMIICHHUS CBETa, ONTHYECKOTO MUPaXKa.
Pemrenne 3a1a4 ¢ MCIIOIL30BAHUEM 3aKOHOB
OTpa)KeHI/IfII/I HpeHOMHeHI/Ifl CBCTa

JIun3a, xon nyuei
B JIMH3E.

[Tonyuenue n300pakeHU ¢ MOMONIBIO COOUpArOIIEit

Onrtuueckas %
Y pacCcerBaroIIeH JINH3.
cUcTeMa. .
Omnpenenenne GOKYCHOTO PacCTOSHUS U ONTUYECKOH
OnTuueckue s
JInH3bl 1 HOHGODEL: CHJIBI COOMPAIOLIEH JTUH3BI.
ONnTHYECKHE (pl(j) Toaﬁ 1'[2'1 At AHanu3 ycTpoicTBa U NPUHIUIIA ACHCTBUS
npuodopsbI MK ocxoﬁ ’ HEKOTOPBIX ONTHYECKUX MPUOOPOB: PoToamnmapara,
(6 9) p MHUKPOCKOIIA, TEIECKOIa
u Teneckon. a3
(MC — Guomnorusi, aCTpOHOMHUS).
KaK ONTHYeCKast .
cncTeMa Ananu3 siBIeHUN OJIM30PYKOCTH U AaTbHO30PKOCTH,
' npuHIUna aeicteus 0ukoB (MC — Guosorus)
bimsopykocTs 1
JAJIbHO30PKOCTh
Pa3noxenune Paznoxenue HabmtoneHue no pasnokeHuio 6esoro cBeTa B




0esi0ro cBEeTa
B cnekTp (3 4)

6eroro cera

B crieKTp. OnbITh
Herotona.
Cnoxenune
CIEKTPAJIbHBIX
I[BETOB.
Jucnepcus ceera

CIIEKTP.

Habnronenue 1 00bsICHEHHE OIBITOB 110 MOTYYEHHIO
0eoro cBeTa IpHU CIO0KEHUH CBETA PA3HBIX I[BETOB.
[IpoBenenue u 00BSICHEHNE OMBITOB 110 BOCHPHUSATHIO
[[BETA MPEIMETOB NPU MX HAOIIOJCHUN Yepe3
[[BETOBbIC (DMIIBTPHI

(LIBETHBIE OYKH)

Paznea 12.
KBanToBbBIE
siBjieHus (22 4)

Hcenyckanue
U NOIJIOLIEHH e

OnbITHI
Pezepdopna u
TJIaHeTapHAas
MOJICITb aTOMA.

Ob6cyxnenue nenu onsitoB Pesepdopaa o
HCCIIEIOBAaHHIO

aTOMOB, BBIJIBUXKCHUE I'HIIOTE3 O BO3BMOXKHBIX
pe3ynbTarax

Temaruueckunii
0JI0K, TeMa

OcHoBHOE
coJiep:KaHue

OcHoBHbBIE BH/IbI 1eSITeJILHOCTH YYalMXcsi (Ha ypOBHe
yueOHBIX JeHCTBHIi)

CBeTa aTOMOM
(4 9)

Monens aToma
bopa. Ucny
CKaHHC n
MOTJIOIICHUE
cBeTa

atoMoM. KBaHTEL.
JImneiiua

ThIE CIIEKTPBI

OTIBITOB B 3aBUCUMOCTH OT MPE/IIOJIaraeMOT0 CTPOSHUS
aTOMOB,

dbopMyIHpoBaHUE BHIBOJIOB U3 PE3YJIHTATOB OIBITOB.
OO0cyx1eHre MPOTHBOPEUNH TUTAaHETAPHON MOJIETT aToMa
Y OCHOBAHMWU JJI runoTe3sl bopa o cranroHapHbIX
opOuTax

3JIEKTPOHOB.

HabGmronenune CrutonHbIX U TMHEHYATHIX CTICKTPOB
W3IIy4ECHHS

paznuuHbIX BemecTB. OObsICHEHHE JTMHEHUaThIX CIIEKTPOB
W3JIy4ECHHS

Crtpoenue
aTOMHOTO sI/Ipa
(6 9)

PagnoakTuBHOCTE
. Ansda-,

Oera- U raMMa-
W3JTy4YEHUSI.
Crpoenue
aATOMHOTO Sifpa.
Hyxnonnas
MOJIEJIb AaTOMHOI'O
siapa. M30ToTIbL.
PannoakTuBHBIC
MpEBpAIlICHUS.
Ilepuon
nojypacnaja.
JlenicTBus
PaAOAKTUBHBIX
U3JIy4eHUU Ha
JKUBBIC

OO6cyx1eHrne BO3MOKHBIX THIIOTE3 O MOJIEIISAX CTPOCHHUS
A1pa.

Omnpenenenue cocTasa siep 1o 3aJaHHBIM MacCOBBIM U
3apsAA0BBIM YHCIIAM U T10 MOJI0KEHHUIO B TIEPUOIUYECKOM
cucreme snemMeHToB (MC — xumus).

AHanu3 U3MEHEHUs COCTaBa SApa U €ro MOJI0KEeHUs

B [IEPHOMYECKON CHCTEME IIPU 0-PaTUOAKTUBHOCTH
(MC — xumus).

HccnenoBanue TPEKOB 0.-YACTHIL [0 TOTOBBIM
doTorpadusm.

OO6napykeHue 1 U3MEpeHue pajuauoHHoro ¢GoHa ¢
MOMOIIBIO JIO3UMETPA, OI[EHKA €r0 MHTEHCUBHOCTH.
AnHanu3 OUOTOTHYECKUX U3MEHEHHH, TPOUCXOISIINX O
JNEeHCTBUEM paloaKTUBHBIX n3nydeHuit (MC —
OuonoTHs).

Hcnonb30BaHue paiOaKTUBHBIX U3IyYEHUN B MEIUIIUHE
(MC — Guonorus)

OpraHnu3MbI

H,Z[epHLIe Pemenue 3amad ¢ HCIOJIb30BaHUEM 3aKOHOB COXpaHCHU

pCaKkIuu. 3aKOHBI | MACCOBEIX U 3apsAA0BbIX YHUCCIT HA OIMMPEACIICHUC
H;[epm,le COXpPaHCHUA PE3YyIbTATOB SAJACPHBIX peaKuHﬁ; aHaJIn3 aBO3MOXXHOCTH

peakuuu (7 4)

3apsiI0BOTO U
MaccOBOI'0O YUCEI.
OHeprus

WJIM HEBO3MO>KHOCTH
AJIEPHOM PEaKLMH.
O1ieHKa SHEPIUHU CBSI3U S/IEP € UCTIOJIb30BaHNEM (HOPMYITbI




CBSI3M aTOMHBIX DHHIITEHHA.
snep. CBs3b
MacChl U SHEPTHUU.
Peaximu

CHHTE3a U
JIETIEHUS SAEP.
HcTounnku
sueprun CoJiHiia
U 3BE3.

SnepHas

OO0cyx1eHne NepCreKTUB UCII0JIb30BaHMsI YIIPaBIAEMOTrO
TEPMOSIEPHOTO CUHTE3A.
OO0cyxIeHre MPEUMYILECTB U KOJIOTHUECKHUX MPoOJIeM,
CBSI3aHHBIX C sijiepHOM sHepreTrkoi (MC — sKkosorust)

SHEPreTUKa

IToBTOpHTENBLHO-
00001maumii MoayJb (9 4)

CucremaTu3anus 1
0000111eHNE

MIPEIMETHOTO COCPKAHMS
M OITBITA JEATEIBHOCTH,
MIPHOOPETEHHOTO MPU
M3YYCHHUH BCETO Kypca
buzukn

O06o0menue coaepKaHus
Ka)KJI0r0 U3 OCHOBHBIX
pasnenoB Kypca (pU3HUKU:
MeXaHUYECKHeE, TCIJIOBEIC,
AJIIEKTPOMArHUTHBIEC,
KBAHTOBBIE SIBJICHUS.
Hay4nbiit MeTO1 TO3HAHUS U
€ro peanu3anus B

(1)I/ISI/ILIGCKI/IX HCCIICA0OBAaHUAX.

CBs13b GUBHUKHU U
COBPEMEHHBIX TEXHOJIOTHUH B
oOnactu nepenavn
uHdopmaruu,

SHEPreTUKe, TPAHCIIOPTE

BoinonHenue yueOHbIX
3a/1laHul, TPeOyIOLUX
JIEMOHCTpAIun
KOMIIETEeHTHOCTEH,
XapaKTEPHUIYIONTUX
€CTECTBEHHO HAyYHYIO
TPaMOTHOCTb:

MIPUMEHEHUS TTOTYICHHBIX
3HAHUM JIJI1 HAYYHOTO
00BsICHEHUS
(bU3UYECKUX SBICHUN B
OKpY>Karolleu mpupoae u
MTOBCETHEBHOM KU3HHM, & TAKKE
BBISIBJICHUS (PU3UYECKHX OCHOB
psia COBPEMEHHBIX
TEXHOJIOTHI;

IIPUMEHEHHUSI OCBOEHHBIX
SKCIIEPUMEHTAIIBHBIX YMEHUM
JUTSL UCCIIEI0BAHMS
buznyeckux ABICHUH, B TOM
YUCJIe 17151 IPOBEPKU TUIOTE3
Y BbISIBJICHUS
3aKOHOMEPHOCTEH.

Pewenue pacy€rHbIxX 3a71a4, B
TOM YHCJIE MPEANOJIaratounux
UCIOJIb30BaHuE (PU3NYECKOM
MOJIEJIM U OCHOBAHHBIX Ha
COJICpKAHUU PA3TUUHBIX
paszienoB Kypca (GpU3MKH.
BrinonHenue u 3ammura
TPYNIIOBBIX WU
WHIUBUIyaJIbHBIX TIPOEKTOB,
CBSI3aHHBIX C COJEPKaHUEM
Kypca pU3UKu
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