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NNOACHUTEJIbHASA 3AITMCKA

Coneprxanue nporpaMmbl HalIPaBJIeHO Ha (POPMUPOBAHUE €CTECTBEHHOHAYUYHOM IPAMOTHOCTH y4YaIluXCsl U
OpraHu3aLUI0 U3y4eHUs GU3NKU Ha JeSITeIbHOCTHON OCHOBE. B Hell yuuThIBatOTCSI BO3SMOXHOCTH IIPEMETa
B peamuzauuu tpedoBanuit ®I'OC OOO k miIaHUPyEeMbIM JMYHOCTHBIM U METANIPEAMETHBIM PE3YJIbTATAM
o0yuyeHMs, a TaKKe MEXIPEIMETHbIE CBS3M E€CTECTBEHHOHAYYHBIX YYEOHBIX NpPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «®U3UKA»

Kypc ¢usuku — cucremoo0pa3yromuili 1 ecTeCTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB, MOCKOJIbKY
¢duznyeckre 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHUI, U3y4aeMbIX XUMHEH, OHoI0Tuel, acTpoHOMHEH
u pusndeckoi reorpadueii. Du3mka — 3TO MPEIMET, KOTOPHIH HE TOJILKO BHOCUT OCHOBHOM BKJIaJI B
€CTEeCTBEHHOHAYYHYIO KAPTUHY MUPA, HO U MPEIOCTaBIsET HanboJiee siCHbIe 00pa3Iiibl IPUMEHEHHUS HAyYHOTO
METO/1a IIO3HAHMS, T.€. CII0Cco0a MOIYICHHS JOCTOBEPHBIX 3HaHMI 0 Mupe. Hakonern, pusmka — 310
MpEeAMET, KOTOPBIN HApAy C IPYTUMHU €CTECTBEHHOHAYYHBIMH MPEIMETaMU JIOJKEH J1aTh IIKOJIbHUKAM
npeJicTaBIeHue 00 yBIEKATEIbHOCTH HAYYHOTO UCCIEA0BAHUS M PaJJOCTU CaMOCTOSITENIbHOI'O OTKPBITHS
HOBOT'O 3HAHMUSI.

Opna w3 MIaBHBIX 3a7ad (pu3Mveckoro oOpa3oBaHMsI B CTPYKType o00mero odpa3oBaHUs COCTOUT B
dbopMUpOBaHHH €CTECTBEHHOHAYYHOU IPaMOTHOCTH M HHTEpeca K HayKe Yy OCHOBHOM MaccChl 00y4aronmxcs,
KOTOpbIE B JallbHEWIeM OyIyT 3aHATHl B CaMbIX pa3HO 0Opa3HbIX cdepax aesrenbHOCTH. Ho He meHee
BKHOM 3aJjayeil sIBJSIETCS BBISIBIICHHE W MOATOTOBKA TATAHTIIMBBIX MOJIOABIX JIFOACH ISl TPOJOJKEHUS
oOpa3oBaHus W JalbHEHIICH NPOPECCUOHATBLHON NEATEeIbHOCTH B 00JACTH €CTECTBEHHOHAYYHBIX
WCCJIEIOBAaHUN M CO3JaHUU HOBBIX TeXHOJOTHM. COTjacHO MPHUHSATOMY B MEXIYHApPOJIHOM COOOIECTBE
onpenenenuto, «EcrecTBeHHOHAay4YHAasi TPAMOTHOCTh — 3TO CHOCOOHOCTH Y€JOBEKa 3aHUMAaTh aKTUBHYIO
TPXIAHCKYIO TO3UIIMIO IO OOIIECTBEHHO 3HAYMMBIM BOIIPOCaM, CBSA3aHHBIM C €CTECTBEHHBIMHU HayKaMu, U
€ro TOTOBHOCTh UHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMU UAesIMU. HaydyHO rpaMOTHBIN Y€IOBEK CTPEMUTCS
y4acTBOBaTh B apTryMEHTHPOBAHHOM OOCYXIEHUHU MPOOJIEM, OTHOCSIIMXCA K €CTECTBEHHBIM HayKaM W
TEXHOJIOTHUSIM, YTO TPEOYET OT HEro CIEIYIONINX KOMIIETEHTHOCTEH !

— HAY4YHO 0OBICHATD SIBJICHUS,

— OIICHHUBATh U IOHHUMATh 0COOEHHOCTH HAaY4YHOT'O UCCJICIOBAHM,
— HHTCPHPCTUPOBATH JAHHBIC U MUCIIO0JIb30BATh HAYYHBIC NOKA3aTCIILCTBA JI MMOJIYUYCHUA BBIBOJOB.
I/I3yquI/Ie (1)I/ISI/IKI/I CIIOCOOHO BHECTH pema}omnﬁ BKJIaa B (I)OpMI/IPOBaHI/Ie eCTeCTBCHHOHaquOﬁ

IPaMOTHOCTH O0yYarOIUXCS.

HEJN U3YYEHHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

[enn wu3yuenus (U3NKKM HA YpPOBHE OCHOBHOTO 00IIero oOpas3oBaHus ompeneieHsl B KoHuemniuu
npenogaBanus yueOHoro npeamera «dusmka» B 00pa3oBarenbHbIX opranusanusax Poccuiickoit denepanuu,
peaM3yIONUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOrPaMMBbI, YTBEepKIEHHOU pemieHneM Kommeruu
MunucrepcTBa ipocBenieHus Poccuiickoit @eaepanuu, mporokon ot 3 nekadps 2019 r. Ne [TK-4BH.

Lenu nzyuenus Gu3nku:

— MpUOOpEeTeHHEe UHTEepeca U CTPEMIICHHSI 00 yJarOIIUXCS K HAYYHOMY U3YUYEHHUIO TPUPO/IH,
pa3BUTHE HMX MHTEJUIEKTYyaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH;



—  pa3BUTHE TPEACTABICHWH O HAayyHOM METOJAC IMO3HaHMA U  (OPMHPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOLICHUS K OKPY)KAIOIIUM SIBICHUSIM;—  (OPMUPOBAHHE HAYYHOTO
MHUPOBO33PEHUS KaK pe3yjibTaTa M3Y4YEHUS OCHOB CTPOCHHMS Marepuu M (yHIaMEHTAIbHBIX
3aKOHOB (PU3HKH,

— (QopMupOBaHHE IPEICTABICHUHN O POIU GUBHKH /ISl PA3BUTHUS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHIA;

— Ppa3BUTHE MPEJCTaBICHUI 0 BOZBMOXKHBIX cepax Oyayieit npodeccuoHallbHON 1eATeIbHOCTH,
CBSI3aHHOU C (PU3UKOM, MOATOTOBKA K JlalbHEiIeMy 00y4eHHIO B 3TOM HaIllpaBiICHUH.

JlocTrKeHUE ITHX 1IeJIel Ha YPOBHE OCHOBHOT'O 001Iero 00pa3oBaHus 00eCIIeUnBaCTCS PEIICHHEM
CIIC/IYIOIUX 32124

— ano6peTeHHe 3HAHHUH O JUCKPETHOM CTPOCHHH BCUIECTBA, O MCXAaHNYCCKUX, TCIIJIIOBEIX,
3JICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUAX,

— ano6peTeHHe YMCHI/Iﬁ OITHCBLIBATH U OOBSICHATH (1)I/ISI/I‘IGCKI/IG SIBJICHHS C UCIIOJIB30BaHHUEM
IMMOJIYUCHHBIX 3HAHUM;

— OCBOGHHUE METOJIOB PEIICHUS MPOCTEHIIINX PACUETHBIX 33]]a4 C UCIIOJIb30BaHUEM (U3HUSCKHUX
MOJIEJIEH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

— Pa3BUTHUC YMeHI/II‘/‘I Ha6J'IIOI[aTB IpUPOAHBIC ABJICHUA W BBIIIOJHATD OIIBITHI, na6opaTopHLIe pa6OTBI n
OKCIICPUMCHTAJIbHBIC UCCIICAOBAHUA C UCITIOJIb30BAHUCM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOeHHUE MpUEMOB paboThl ¢ HHPpOopMaIuel GU3NIECKOTO CoMepKaHus, BKItoUas HH(OPMAIIHIO O
COBPEMEHHBIX JIOCTH)KCHHSIX (PU3UKH; aHAIN3 U KPUTUIECKOE OlICHUBaHHe HH(POPMALIUH;

— 3HAKOMCTBO co cepamu npodeccCHOHATBHON ACITELHOCTH, CBSI3aHHBIMU C (DH3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JIOCTIKEHHUSIX PU3NUECKON HAYKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBercTBUn ¢ ®I'OC OOO ¢pusuka siBisgeTcs: 00s13aTeIbHBIM TPEAMETOM Ha YPOBHE OCHOBHOTO

o0béme 238 u 3a Tpu roga oOyuyeHHs MO 2 4 B HeJEN0 B 7 M 8 Kijaccax W Mo 3 4 B HeAeNo B 9
kinacce. COAEP)KAHUE YYEBHOI'O ITIPEJIMETA

7 KJIACC

Pa3gen 1. ®usnka u eé poJib B NO3HAHNH OKPY/KAIOLIEr0 MHpPa

®usznuka — HayKa O Mpupoac, u3y4act (1)I/I3I/I‘-IGCKI/IG SABJICHUSI . MEXaHHUYCCKHUE, TCIJIOBBIC, JJICKTPUUYECCKHUE,
MAarauMTHBIC, CBETOBEIC, 3BYKOBBIC.

®dusznyeckue BenuurHbl. 3mepenune ¢usndeckux BenuuuH. @uznueckue npuodopsl. [lorpemHocts
n3MepeHnil. MexxayHapoiHasi CHCTEMA €IMHHII.

Kak ¢usuka u 1pyrue ecTecTBeHHbIE HAYKU M3Yy4aloT IpUpoy. EcTecTBEeHHOHAYYHBIN METO/] ITO3HAHUS:
HaOJr0IeHre, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABMKEHUE TMITOTE3, SKCIIEPUMEHT IO MIPOBEPKE TUIIOTES,
o0BbsicCHeHHe HaboaeMoro sBieHus. Onucanue Gu3nyecKux sIBICHUH ¢ TOMOILBIO MOJIeNeH.

JdemoHcTpanuu

1. MexaHquCKHe, TCIJIOBEBIC, DJICKTPUYCCKUC, MAIrHUTHBIC, CBETOBLIC SABJICHUS.

2. dusnueckue npuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM TPUOOPOM.

JlaGopaTopHbie padoThI U ONBITHI



1. Onpenenenue eHsl A€ICHUS IIKaJIbl U3MEPUTEIBHOTO IMpHuOopa.

2. smepenune paccTossHHA.

3. U3mepenue 00bEMa KUIKOCTH U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MaJlbIX TeJ.

5. 3mepenue TemnepaTypbl IPU NOMOIIHU KUAKOCTHOTO TEPMOMETPA U JaTUMKA TEMIIEPATyPBHI.

6. [IpoBeieHrEe UCCIIEIOBAHUS 110 MMPOBEPKE TUTIOTE3BI: JATHHOCTh MOJETA IAPUKA, TYIEHHOTO
TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OO0JIbINE BHICOTA ITYCKA.

Pa3znen 2. [lepBoHayajibHbIe CBeeHHs 0 CTPOEHHH BellecTBa

CrpoeHue BelecTBa: aToOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BellecTBa. OnbIThI, JOKa3bIBAKOLIME TUCKPETHOE CTPOCHHE BEILIECTBA.

JIBr>xkeHue yactull BemecTBa. CBsI3b CKOPOCTH JBUXKEHUSI YAaCTHUIL ¢ TemnepaTypoil. bpoyHoBckoe
neuxkeHue, nuddys3us. BzanMmoaelicTBre 4acTUI BEIIECTBA: TPUTSHKEHUE U OTTAJIKUBAHHE.

ArperaTtHble COCTOSIHUSI BEIECTBA: CTPOCHUE Ta30B, KUIKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TEI.
B3anMocBs3b MeX 1y CBOMCTBAMH BEUIECTB B PA3HBIX arpEraTHbIX COCTOSHUAX U UX AaTOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSIHUU BOJBI. B3auMOCBSI3b MEXIy CBONCTBAMHU BEIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUSIX M HUX aTOMHOMOJEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX
cocTostHUM BoJibl. OCOOEHHOCTH arperaTHhIX COCTOSIHUM BOJIBI.

JdeMoHcTpanmuu
1. HabGnronenue OpOyHOBCKOTO JIBHXKEHUSI.
2. HaGnronenue nuddys3um.

3. Ha6J’IIO,Z[€HI/Ie SIBJICHUH, 06’LHCHHIOH_[I/IXCH IPUTAKCHHUCM UK OTTAJIKMBAHHWECM 4aCTUIl BCIICCTB.

JlaGopaTopHbie padoThI U ONBITHI
1. Onenka iuamerpa aToMa METoI0M psiioB (C ucronb3oBaHueM ororpaduii).
2. OnbITH 10 HAOJIIOIEHUIO TEIUIOBOTO PACIIUPEHHS T'a30B.

3. OmBITH 10 OOHAPYKEHUIO JCHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHUSI.

Pa3znen 3. /IBu:keHre U B3aMMO/Ieii CTBHH

Mexannueckoe 1BHKeHHE. PaBHOMEPHOE U HEpaBHOMEepHOE ABMKeHHE. CkopocTh. CpeqHss CKOPOCTh MPU
HEPAaBHOMEPHOM JIBWKEHHMU. PacuéT myTw M BpeMEHM JABM)KEHHs. PaBHOMEpHOE M HEPaBHOMEPHOE IBU-
xenue. Ckopoctb. CpenHsisi CKOPOCTb IPU HEPABHOMEPHOM JBIKEHHMH. Pacuér mytm M BpeMeHu
JBUKEHUS. SIBIeHnEe MHEepUUU. 3aKOH MHepuuu. BzaumoaeiicTBue Ten Kak NMPUYMHA M3MEHEHUsI CKOPOCTHU
JIBUKEHUS Tel. Macca kak Mepa HHepTHocTH Tena. [moTHocTh BeniecTBa. CBsI3b MIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JUHHIIE 00bEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumojencTBusa Ten. Cuna ynpyroctd U 3akoH ['yka. M3mepenue cuibl ¢
HIOMOUIBIO AMHAMOMETpa. SIBlieHHe TAToTeHHs U cuiia Tsokectd. Cuia Tsbkectd Ha apyrux miaHerax (MC).
Bec Tena. Heecomocts. CnokeHHe Cuil, HallpaBJIEHHBIX MO0 OJHOM npsAMon. PaBHoaencTByromas cuit. Cuna
tpenusi. TpeHue cKoibKeHus 1 Tpenue nokosi. Tpenue B npupoe u texauke (MC).

JdemMoncTpauuu

1. HaGmroteHre MeXaHN4eCKOTO ABMKEHUS TEa.

2. VI3amepeHune CKOpOCTH MPSMOJIMHEHHOTO ABMKECHUSI.

3. Habmroienue siBIeHUS HHEPIINU.

4. HabnroieHne n3MeHEeHUs: CKOPOCTH P B3aUMOIEHCTBUHU TETI.
5. CpaBHeHHE Macc 0 B3aUMOJICHCTBUIO TE.

6. CioxxeHue cuJl, HalpaBJICHHBIX 110 OJHOM MPSIMOH.



JlaGopaTopHbie padoThI U ONBITHI

1. OnpeseneHue CKOPOCTH PABHOMEPHOTO JBIDKCHHs (IIIAPUKA B KHIAKOCTH, MOJEITH JICKTPUICCKOTO
ABTOMOOMJIS ¥ T. T1.).
2. OmnpesienieHre cpeiHel CKOPOCTH CKOJIbYKEHHsSI OpyCKa WIIH IIapuKa 10 HAKJIOHHOW IIOCKOCTH.

3. OnpenerneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PacTsDKeHUs (eOopMalum) MPYKUHBI OT MPHIIOKCHHOM
CHUJIBL.

5. OnBIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tejla U XapakTepa
COIIPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nen 4. laBjienue TBEPABIX TeJl, JKUAKOCTEH U ra3oB

Hasnenne. CiocoObl yMEHBILICHHUS M yBETUYEHUs AaBiieHus. JlaBiaenue raza. 3aBUCUMOCTD JaBJICHUS Ta3a
ot 00BéMa, Temneparypsl. [lepenaya naBneHus TBEPABIMH TEIaMH, KUAKOCTSIMH U Tazamu. 3akoH [lackans.
[THeBMaTHUECKME MAIIMHBL. 3aBUCUMOCTD JABJICHUS KUAKOCTH OT TIyOuHBL. ['HIpocTaTuueckuii napamokc.
Coobmatomuecs cocysl. ['uapaBnnyeckue MeEXaHU3MBI.

Atmocdepa 3emnn u atmochepHoe napneHue. [IpHuuHbI CylecTBOBaHUS BO3AYIIHONW 000JI0UKH 3eMIIH.
OmnpbiT Toppuuemn. M3mepenue armocdepHOro maBieHHs. 3aBUCHMOCTh aTMOC(EPHOTO JaBICHHS OT
BBICOTHI HaJ ypoBHEM Mopsi. [Ipubopsl asist u3mepeHust atMoc(hepHOro JaBiIeHuUs.

JleiicTBYE )KUIKOCTH M Ta3a Ha MOIPYKEHHOE B HUX TeNO. BeITankuparomas (apxumMe08a) cuiia. 3aKOH

Apxumena. [InaBanue ten. Boznyxomnnasanue.

JdemMoHcTpauuu

. 3aBUCUMOCTb J1aBJICHUs T'a3a OT TEMIIEpaTypHl.

. Ilepenava naBieHus KUIKOCTBIO U Fa30M.

. CooOwiaroniyecs COCy/bl.

. I'mppasnnueckuii mpecc.

. IIposiBnenue nencTBrsa aTMoc(hepHOro JaBIeHHUS.

. 3aBUCUMOCTbD BBITAJIKMBAIOIIEH CUJIBI OT 00BEMa HOl"py>KéHHOI71 9aCTH TCJia U IIJIOTHOCTH ) KUIKOCTH.

~N oo OB~ W DN

. PaBeHCTBO BRITAIKMBAIOILIEH CUJIBI BECY BBITECHEHHOM KUAKOCTH.

8. YcnoBue naaBaHus Tel. MJIaBaHUE WITH MOrpy>KCHUEC TCJI B 3aBUCHUMOCTHU OT COOTHOIICHUA IUIOTHOCTEH
TCIa U X KUJKOCTHU.

JlaGopaTopHbie padoThI U ONBITHI

1. UccnenoBanve 3aBHCHMOCTH Beca Tella B BOJe OT 00BEMA MOTPYXKEHHOW B JKHJIKOCTh YacTH Teia.Z.
Omnpenenenne BHITAIKUBAIOLIECH CHIIBI, IEHCTBYIOIIEH HA TEJIO0, MOTPYKEHHOE B KUJKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOIIEH CHITBI, ISHCTBYIOMICH Ha TEJIO B XKUIAKOCTH, OT MacChI Tela.
4. ONBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITATKUBAIOIICH CHIIBI, IEHCTBYIOIIECH Ha TEJIO B KUIAKOCTH,

oT 00BEMa HOpr)KéHHOﬁ B XXUJKOCTb 4HaCTH TCJIa U OT IINIOTHOCTH )KHUIKOCTH.
5. KOHCTPYI/IpOBaHI/IC apeoMCTpa UK KOHCTPYUPOBAHHUC JIOAKU U OMIPECACIICHUC ee pr3OHO,Z[’BéMHOCTI/I.

Pa3nen 5. PaGora mu MomHOCTh. JHeprus
Mexannueckas pabota. MoIHOCTb.

HpOCTBIe MCXAaHU3MBI. pbIyar, 6J'IOK, HaKJIOHHAaA IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBECH pblyara. HpI/IMeHeHI/Ie
MpaBWJia paBHOBECHS phluara K Onoky. «3osotoe mpaBmio» MexaHuku. KIIJl mpocThix MexaHH3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanudeckas SHEPTUA. Kunetnueckasa u MOTCHIHAJIbHAA DOHCPTH. HpeBpameHI/Ie OIHOI'O BHa
MEXaHUYECKOM SHEPTUU B IPYTroid. 3aKOH COXPAHECHUS SDHEPTUU B MEXAHUKE.



JdemMoHcTpanuu

[Ipumepbl MPOCTHIX MEXaHU3MOB

JlaGopaTopHbie pad0ThI U ONBITHI

1. Onpenenenuie paboOThI CUIIBI TPEHUS TP PABHOMEPHOM JIBUKEHUH TeJla 110 TOPU30HTAIbHON
IIOBEPXHOCTH.
2. UccnenoBanue yclioBUM paBHOBECHS pblyara.

3. U3mepenue KI1J] HakTOHHON MIIOCKOCTH.

4. V3y4yeHue 3aK0Ha COXpaHEHHUSI MEXaHNYECKOM SHEPTHH.

8 KJIACC

Pasgea 1. TemioBbie ABJICeHUA

Mopenu TBEPAOrO, )KUIKOTO U ra3000pa3HOro cocTosiHUM BemecTBa. Kpucraninueckue u amopgHsbie Tena.
OObsicHEHHE CBOICTB ra3oB, )KMJIKOCTEN U TBEP/BIX TEJ HA OCHOBE MOJI0KEHUN MOJIEKYJISIPHO-KUHETUYECKON
teopun. CMauMBaHKUE U KallWJUIApHBIE IBJICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBIO TEILIOBOI'O JBUKEHUS YaCTHLI.

Buytpennsis sneprust CriocoObl M3MEHEHHsI BHYTPEHHEH SHEPTHH: TeIuIonepeiaya U COBEepIIeHHe paboThI.
BI/II[BI Tennonepenatm: TCILIONIPOBOAHOCTD, KOHBCKIIUSA, U3JIYUCHHUC.

KonuuectBo TemnoTel. YenbHas TEMIOEMKOCTh BelleCTBAa. TeNI000MEH U TEIIOBOE PAaBHOBECHUE.
VYpaBHeHue temnoBoro OanaHca. [linaBieHune M oOTBepJeBaHUME KPUCTAUIMUECKMX BEIIECTB. Y JelibHas
TerutoTa IasieHus. [lapoodpasoBanue u koHaeHcamus. Mcnapenue (MC). Kunenue. YaenbHas Teriora
napooOpa3zoBaHus. 3aBUCUMOCTH TEMIIEPATYPHI KUIICHHS OT aTMOC(HEPHOTO JaBJICHUS. BIIa)KHOCTH BO3TyXa.

DHeprus TOIIMBa. Y IebHasi TEII0Ta CTOPaHus.

[Tpunnumne! paboTel TemioBbix apurareneid. KITJ[ rermoBoro asurarens. TeroBbie IBUTATENIN U 3aIlUTa
okpyxaromieit cpenpl (MC). 3akoH COXpaHEHHUs U MPEBPaIleHHs SHEPTHH B TEIUIOBBIX mporieccax (MC).

JdemoncTpanunu

1. HaGnronenue OpOyHOBCKOI'O JIBUYKEHUS

. HaGmronenue nuddy3un

. HaOnroieHue siBneHU cMauuBaHUs U KalWUISIPHBIX SIBJICHUN

. HabnroieHune TeniaoBoro pacimpeHus T

. I3MeHeHue naBiaeHns ra3a npyu U3MEeHEeHUH 00bEMa U HarpeBaHUM MITH OXJIAXKICHUH
. IlpaBuia u3MepeHus TeMIepaTypol

. Bunel rerionepenaumn
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. Oxnmaxaenue npu copepiieHN padboTel9. HarpeBanue npu coBepiieHny padOThl BHEITHUMU CHIIAMHU
10. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHBIX BEIIECTB

11. HaGarogenue KUIeHus

12 .HaGnrogeHre OCTOSTHCTBA TEMITepaTyPhI P TUTABJICHUN

13. Mojenu TEIUIOBLIX IBUTATENEH

JlabopaTopHbie padoThI M ONBITHI

1. OnbIThI IO OOHAPYKEHUIO NEHCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKEHUS
2. OnbITHI 110 BBIPALMBAHUIO KPUCTAIIIOB TOBAPEHHON COJIM MITH caxapa
3. OTBITHI 10 HAOIIOIEHUIO TETUIOBOTO PACIIMPEHHS T'a30B, JKUAKOCTEH U TBEPABIX TEI

4. OnpenesneHue TaBJICHHS BO3AyXa B OaJUTOHE MITIPHUIIA



5. OmBITHL, IEMOHCTPUPYIOUINE 3aBUCUMOCTh JTABJICHHUSI BO3[yXa OT €ro 00b&EMa M HarpeBaHUs WA
OXJIaAXKACHUA

6. [IpoBepka runoTe3bl TMHEWHONW 3aBUCUMOCTH JITTMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUUECKOM TPyOKe
OT TeMIEepaTypbl

7. HaGnroienue n3MeHeHusl BHYTPEHHEW SHEPTUH Tella B Pe3y/bTaTe TeIuIonepeaayd U paboThl BHEITHUX
cui

8. MccnenoBanue siBIIeHUS TEIIOOOMEHA ITPU CMEIIMBAHUH XOJIOAHON U TOPsTYEit BOJIBI

9. OnpeneneHre KOJINYECTBA TEIIOTH, HOJIYYEHHOTO BOIOH IPH TEINIOOOMEHE C HarpeThIM
METaJTMYECKIM IUIHHAPOM
10. Onpenenenue yaenbpHOM TEMIIOEMKOCTH BEIIECTBA

11. VccnenoBanue mporiecca uCrapeHus
12. Onpenenenne OTHOCUTEIBHOM BIQKHOCTH BO3IyXa

13. Onpenenenue yaenbHOM TEIUIOTHI TUTABJICHHUS JTh/1a

Pa3nen 2. DjekTpuyeckue 1 MAarHUTHBIE sIBJICHHS

Onektpuzanus Teua. J[Ba poja 3JIeKTprUYecKux 3apsaoB. BzanmoelicTBue 3apsokeHHBIX Tell. 3akoH Kymona
(3aBHCHMOCTB CUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJT OT BEJIMUYMHBI 3apsII0B U PACCTOSIHUS MEXKAY TEJIaMu).
Onexrpuueckoe noie. Hanpspk€HHOCTD neKTpruyeckoro nosist. [IpuHumn cyneprno3uuuu 31eKTpUuIecKux
noJiel (Ha KaueCTBEHHOM YpOBHE).

Hocurenu anexTpudeckux 3apsiioB. JIEeMEHTapHbIN 21eKTpuueckuil 3apsan. Crpoenue atoma. IIpoBoguuku
U TUDJIEKTPUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsia.

DNEKTPUYECKUI TOK. YCIOBHS CYLIECTBOBAHHUS 3JIEKTPUUYECKOrO TOKA. VMICTOUHMKHU MOCTOSHHOTO TOKA.
JlefcTBUS 2IEKTPUUECKOr0 TOKa (TEIIOBOE, XUMUYECKOE, MarHUTHOE). DJIEKTPUUYECKUN TOK B )KMJIKOCTAX
U rasax.

Onexrpuueckas uemnb. Cuna Toka. DieKTpuyeckoe HarpskeHre. ConpoTUBIEHUE TPOBOIHUKA. Y I€TIbHOE
COIIPOTHUBJICHUE BellecTBa. 3akoH OMa Ju1st ydacTka uenu. [locienoBarenbHoe U napauiebHOE COEIUHEHHE
IIPOBOJAHUKOB.

PaboTa 1 MOLTHOCTB MEKTPUUECKOro ToKa. 3akoH J[xoyns— JleHuna. DnekTpuueckue enu ¥ NoTpeduTenu
3JIEKTpUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHue.

ITocTossHHBIE MarHuThl. B3auMopelcTBHE NMOCTOSHHBIX MarHUTOB. MarauutHoe nosie. MarHuTHoe nosue
3eMiI M €ro 3HadeHue s >ku3HU Ha 3emuie. OnbIT Opcerena. MarHUTHOE MOJE 3IEKTPUYECKOro TOKA.
[IpuMeHEeHHE 3IE€KTPOMAarHUTOB B TEXHHKE. JleMCTBME MAarHMTHOIO IIOJSI Ha IPOBOAHHMK C TOKOM.
DNEeKTPOBUTATEIND IOCTOSIHHOTO TOKA. VcIIosIb30BaHKE 2IIEKTPOABUTATENEN B TEXHUUECKUX YCTPONCTBAX U
Ha TPaHCIOpTE.

OmnbiTel @apanes. SBnenue snekrpoMarHuTHON nHyKIMH. [IpaBuno Jlenna. Dnekrporenepatop. CrocoOsl
HOJYyYeHHUs]  JJEKTPUUYECKOH  DHEPruu.  ODJEKTPOCTAHIMM  HAa  BO30OHOBISIEMBIX  MCTOYHHKAX
sHepruu.JlemoHcTpanun

=

DJIeKTpU3alus Tel

JIBa pozna leKTpUUECKUX 3apsAI0B U B3aUMOJIEHCTBHE 3aPSKEHHBIX Tell
VY CTpoNCTBO U IEHCTBUE dIEKTPOCKOIA

DnexTpocTarnyecKas UHIyKIUs

3aKOH COXpaHEHUS YIEKTPUUECKUX 3aps10B

HpOBO}IHI/IKI/I " JUDJICKTPUKHU

MopenupoBaHH€e CUIIOBBIX JINHUH 3JIEKTPUYECKOTO OIS

M cTOYHUKH TOCTOSTHHOT'O TOKA
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JlelicTBHS STIEKTPUUYECKOTO TOKA

10. DnekTpuYecKuil TOK B )KUIKOCTU



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

22.
23.
24,
25.

I"a30Bb11 pa3psin

N3Mepenune cuiibl TOka aMIepMeTpOM

N3mepenue 3neKTpuuecKoro HampsixKeHus BOJIBTMETPOM
PeoctaT u MarasuH conpoTHBICHUI

BzanMonelicTBre TOCTOSHHBIX MAarHUTOB

MonaenupoBaHue HEBO3MOXKHOCTH Pa3CICHUS MMOJI0COB MarHuTa
MoaenupoBaHrue MarHUTHBIX MOJIEW MOCTOSIHHBIX MArHUTOB
OnbIT OpcTena

MarnuTtHoe 1moJjie ToKa. DJIEKTPOMarHuT

JlelicTBE MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM
DIIEKTPOBUTATEI TOCTOSTHHOTO TOKA

UccnenoBanue siBI€HUS 3JIEKTPOMArHUTHOM MHIYKIIMU

OnbiTel Papajnes

3aBUCUMOCTD HaAIIPaBIECHUS UHAYKIIMOHHOTO TOKa OT YCJIOBUU €r0 BOSHUKHOBEHHS

QHSKTpOFCHepaTOp IIOCTOAHHOI'O TOKA

JlabopaTopHbie padoThI M ONBITHI

o M W

6.

OnbITHI 10 HAOTIOEHUIO SNIEKTPU3ALUMU T€J UHIYKIHUEH U TPU COIPUKOCHOBEHUH
I/ICCJICI[OBaHI/IC IleflCTBI/Ifl QJICKTPHUYCCKOTO ITOJISI Ha TPOBOAHUKHU U TUDJICKTPUKHU
COopka u mpoBepka pabOThI AIEKTPUIECKOM LIETTH MOCTOSHHOT'O TOKA

W3mepeHue u peryaupoBaHUe CHITbI TOKA

N3mepenue u peryJmpoBaHHue HaIPSIKEHUs

Hccnenopanue 3aBUCUMOCTH CUJIBI TOKA, HAYHICTO Y€Ppe3 PE3UCTOP, OT COMMPOTUBIICHUA PE3UCTOPA U

HaInpsHKEHUs Ha PE3UCTOpe

7.

OHHTH, ACMOHCTPUPYIOHIUEC 3aBUCUMOCTD JJICKTPUICCKOTO COITPOTUBIICHUA IPOBOJHUKA OT €T0 AJINHBI,

rjionrajay nmornepeyYHoro CEUYCHUA U MaTepuajia

8.
9.

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

HpOBepKa ImpaBurJia CJIOKCHUA HaprI)KCHI/If/'I IIpH MOCJICA0BATCIbHOM COCIMHCHNH IBYX PE3UCTOPOB
[TpoBepka mpaBuIia AJisl CHIIBI TOKA TIPU MapaijieIbHOM COEIMHEHUH PEe3UCTOPOB

Omnpenenenue padOTHI AIEKTPHUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP

OmnpeneneHre MOITHOCTH DJIEKTPHUECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JaMIOUKY, OT HApsHKEHUS Ha Hel
Onpenenenue KII/] narpeBarens

HccnenoBanne MarHUTHOTO B3aMMO/ICHCTBUS MOCTOSTHHBIX MAarHUTOB

W3y4yeHrie MAarHUTHOTO MOJISl IOCTOSITHHBIX MATHUTOB MIPU UX 00bETUHEHUH U pa3felieHun

WccnenoBanue neicTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO cTpenkyl7. OnbIThl, 1€MOHCTPUPYIOIINE

3aBUCHUMOCTDH CHUJIbI BSaHMOJIeﬁCTBHﬂ KaTyllKM ¢ TOKOM W MarHuTa OT CHJIBI TOKa W HalpaBJICHHUA TOKa B

KaTyIlKe

18.
19.
20.
21.

N3yueHne neiCTBHASI MArHUTHOIO TIOJISI HA TPOBOJIHHUK C TOKOM
KonctpynpoBanue u u3zyueHue pabOThI 3JIEKTPOABHUraTeNs
N3mepenue KII1/] anmekTpoaBurareabHON yCTaHOBKH

OnbITHI 11O HUCCICOOBAaHHNIO SABJICHHUA BHeKTpOMaFHHTHOf/'I HMHAYKIHUH: UCCIICIOBAHUEC W3MEHEHUM

3HAYCHUA U HAITPABJICHUSA HHAYKIITUOHHOI'O TOKA.

9 KJIACC



Pa3zgen 1. Mexann4deckue iBJICHUA

Mexannueckoe aBuxenne. MarepuanbHas Touka. Crucrema orcuéra. OTHOCUTENBHOCTh MEXaHUUECKOT O
IBWXEHUs. PaBHOMepHOE NpsMOJUHEHOEe IBHXKeHue. HepaBHOMEpHOE MNPSIMOJMHEHHOE IBUYKECHHE.
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh TeJla TPU HEPAaBHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMoJiMHEWHOoe nBrkeHue. CBoOomHoe mnanenue. OmbiThl [Mammites.

PaBHOMepHOE BUKEHUE 110 okpyx)HOCTH. [lepron u yactora o6paienus. JIuneitHas u yriaoBasi CKOPOCTH.
LentpocTpeMuTeIbHOE YCKOPEHHE.

[Tepsriit 3akoH HetoTona. Bropoii 3akod HetoToHa. Tpetuii 3akod HeroTona. [Ipunuun cynepno3unuu
CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuita TpeHus: cuia TPEHUs CKOJIBKEHUS, CHJIa TPEHUS IIOKOsI, JPYTUe BUJIbI
TPECHMUSL.

Cuna TspKEeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHUE CBOOOAHOIO NafieHusl. [IBUKEHNE IIIIaHET
Bokpyr Connna (MC). [TepBast kocmuueckasi CKOpocTb. HeBeCOMOCTb 1 Ieperpy3KH.

PaBHOBecue MaTrepuanbHON TOUKH. AOGCOMOTHO TBEPOE Teso. PaBHOBecHe TBEPAOTO Tella C 3aKpeIIEHHON
ocblo BpaeHuss. MomeHT cuisl. LleHTp TsxecTu.

Nmnynbsc Tena. U3menenne umnyibsca. mnynsce cuiibl. 3ak0OH COXpaHEHMs UMITyJIbca. PeakTuBHOE
nsmkenne (MC).

Mexanudeckas paboTa ¥ MOIIHOCTh. PaboTa cuit TsKeCTH, ynpyroctH, TpeHus: CBs3b SJHEPTUU U paboThI
[loTenuuanpHas sHeprus Teja, NOJHATOTO HaJ MOBEPXHOCTHIO 3eMiM. lloTeHunanbHas 3HEprus cxaron
npyxuHbl. Kunernueckas sHeprusi. TeopeMa 0 KHHETHUECKOW S3HEPTHH. 3aKOH COXPaHEHUs MEXAaHUUECKON
SHEPruHu.

JdemMoHcTpauuu

Habnronenne MexaHn4ecKoro JBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Te OTCUETa

CpaBHeHUE MyTeH U TPACKTOPHUH JBIKEHHS OJHOTO M TOTO YK€ Tela OTHOCUTEIBHO Pa3HbIX TEN OTCUETa
N3mepenune CKOpOCTH U yCKOPEHHUS MPSIMOTTMHEUHOTO IBUKEHHUS

Hccnenopanue IIPHU3HAKOB PABHOYCKOPCHHOI'O ABUXKCHUSA

o M w NP

Habmronenue nBr>xeHus Tela o OKpy>KHOCTH

6. Ha6J’IIO)IeHI/IC MEXaHUYECKUX SIBICHUH, MMpOUCXOoAAIIUX B CUCTEME otcuéra «Tenexkar» npu eé
pPaBHOMEPHOM U YCKOPCHHOM ABUKCHUU OTHOCUTCIIEHO KaOuHeTa CI)I/ISI/IKI/I
7. 3aBUCUMOCTh YCKOPCHMU: TCJIa OT MAaCChI TCJIa U I[eﬁCTBYIOIHCﬁ Ha HETO CUJIBI

8. HaOmroneHne paBeHCTBa CHII IPH B3aUMOICHCTBUH TEJl
9. M3meHeHue Beca Teja MPH YCKOPEHHOM JIBH)KEHUHU
10.ITepenava uMITysIbca MPH B3aHMOACHCTBUH TeIl
11.TIpeo6pazoBaHus SHEPTUU NIPH B3aUMOAECHCTBUH TeI

12.CoxpaHeHne UMITyJIbca IIPH HEYIIPYTOM B3aUMOJICHCTBUU



15.CoxpaHeHne MEXaHUYECKOW SHEPTUH MPH CBOOOIHOM MaICHUU

16. CoxpaHeHrne MEXaHUYECKOW SHEPTHH NIPU ABMIKEHUH Tella MO JeHCTBUEM MPYKHHBI

JlaGopaTopHbie padoThI U ONBITHI

KoncrpyupoBanue Tpakra Jyisi pa3roHa U JaJIbHEHIIET0 paBHOMEPHOIO ABUKEHUS IIAPUKA HIIH TEIIEHKKH
OmnpeneneHue cpeHel CKOPOCTH CKOIBXKECHUS OpYCKa WM JIBMKCHUS IIIAPUKA TI0 HAKIIOHHOW TII0CKOCTH
Onpenenenune yCKOpeHus Tesa Py paBHOYCKOPEHHOM JIBUKEHUH M0 HAKIOHHOW TUIOCKOCTH

A wbh e

HccrnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBI)KEHUH 0€3 Ha4allbHOM CKOPOCTH

5. IlpoBepka runoTessl: €ciy Npu PaBHOYCKOPEHHOM JIBUYKEHHH 0€3 HayaJbHOM CKOPOCTH ITyTH OTHOCATCS KaK Psii HEUETHBIX YUCEIl, TO COOTBETCTBYIOIINE
IIPOMEKYTKH BPEMEHU OJUHAKOBBI

6. MccnenoBanne 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JaBIICHUS

7. Omnpenenenne K03PPuUIIUEHTa TPEHUS CKOIBKECHUS
8. Omnpenenenue ;kECTKOCTU MPYKUHbI

9. Ompenenenue pabOTHI CUIIBI TPEHHUS IPY PABHOMEPHOM JIBHKEHHUH TeJIa 10 TOPHU30HTAIBHOMN MTOBEPXHOCTH
10.0mnpenenenue paboThl CUJIBI YHIPYTOCTH NPH NOJIBEME I'py3a C HCHOJIb30BAaHHEM HEMOABUYKHOTO U OJBUKHOIO OJIOKOB
11.M3ydeHne 3aKk0Ha COXpaHEHUs SHEPTUU

Paznen 2. MexaHn4ecKHe KOJE0OAHUA U BOJHBI

KonebarenbHoe paBuxeHue. OCHOBHBIE XapaKTEpPUCTUKH KOJEOAHMI: MEpHOJ, 4YacToTa, aMIUIUTyda. MaTeMaTH4ecKUd M TPYKUHHBIA MasTHUKH.
[IpeBpatienue sHepruu npu KosuedaTelbHOM JABM)KEHUU. 3aTyxarouue kojedanus. BoiHyx1eHHbIe KoneOanus. Pesonanc. Mexanunueckue BoiHbl. CBOMCTBa
MexaHuueckux BOJH. [Ipo nonpHbIE M monepedHsle BOJHBL J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHeHus. MexaHuueckue BOJIHBI B TBEPIOM TEIIE,
ceiicmuueckue BostHbl (MC).

3Byk. [')poMKOCTh 3ByKa 1 BeicoTa TOHA. OTpakeHue 3Byka. MH(pa3Byk 1 yIbTpa3ByK.

JdemMoncTpauuu

1. HaGmronenue xonebanuii Tei moJi AeHCTBUEM CHITBI TSKECTU U CHIIBI YIIPYTOCTH
2. HaGnrorenue kone0aHmii Tpy3a Ha HUTH U Ha TIPYKHHE

3. HaGnroienue BbIHYXIEHHBIX KOJIEOaHUN U pe30HaHCca

4. PacripocTpaHeHHe MPOAOJIbHBIX M MOMEPEYHBIX BOJH (Ha MOJICITH)

5. HaGmromenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKycTHYECKHii pe30HaHC



JlaGopaTopHblie padoThI U ONBITHI

1. Ompenenenue yacTOTHI M NEPHUO/Ia KOJIEOAHNH MaTEMaTUYECKOTO MaTHUKA

2. OnpeneneHue 4acTOTHI U Mepruoaa KoneOaHui Mpy>KUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCMMOCTH MepUo/ia KoieOaHU MOABEIICHHOTO K HUTH TPy3a OT JJIMHBI HUTU
4. NccnenoBanue 3aBUCUMOCTH TIEpHUOIa KOJIeOaHU IPYKMHHOTO MasiTHUKA OT MacChl Ipy3a

5. IIpoBepka HE3aBUCUMOCTH IepHo/a KojiebaHuil rpy3a, MOABEIIEHHOT0 K HUTH, OT MacChl rpy3a

6. OnBITHI, IEMOHCTPUPYIOILINE 3aBUCUMOCTb IIepHo/ia KOIeOaHU NPYyKHHHOTO MasITHUKA OT MAacChl Tpy3a U KECTKOCTH NPY>KUHBI
7. VI3amepenue ycKOpeHHst CBOOOIHOTO MaIeHUS

Pa3nen 3. Di1eKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHBIE BOJTHBI
DONEKTPOMAarHUTHOE ToJie. DJIEKTPOMAarHUTHbIe BOJHBI. (CBOHCTBAa ANEeKTpOMarHUTHbIX BonH [llkama »nekTpoMarHUTHBIX BOJH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIS COTOBOM CBSI3U.

DnexTpoMarHuTHas npupoaa cera. CKopocTh cBeTa. BonHOBBIE CBOIICTBA CBETA.

JdemMoHcTpauuu
1. CBoiicTBa 3/1€KTPOMAarHUTHBIX BOJIH

2. BotHOBEIE CBOMCTBA CBETA
JlaGopaTopHble padoThI U ONBITHI

1. I/I3yquI/Ie CBOMCTB QJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIBIO MOOHUIIBHOTO Teﬂe(l)OHa

Pasnen 4. CBeToBbDIE SIBJIEHUS

JIyueBas monens cBera. Mctounuku cera. [IpsmonuHeiinoe pacripocTpanenue cera. 3atmenus CoaHua u
Jlynsl. Otpaxkenue cBeta. [1nockoe 3epkano. 3akoH OTpakKeHHUsI CBETA.

[Ipenomnenue cBera. 3akoH npejaomieHus ceera. [lonHoe BHyTpeHHee oTpakeHHne cBeTa. Mcnonb30BaHNe OJHOTO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX
CBETOBOJIaX.

Jlunza. Xon myueit B nmunze. Onruyeckas cucrema Qotoanmapara, Mukpockona u Teneckona (MC). I'maz kak ontudeckas cuctema. bim3opykocTs u
JAJIbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciekTp. OnbiTel HptoToHA. CrioskeHHe CeKTpalbHbIX 1IBETOB. Jlucnepcus cBeTa.

JdemoHcTpanumn

1. TlpssMonuHelHOE pacIpOCTPaHEHUE CBETA.



OTtpaxkeHue cBeTa.

[Tomyuenue n300pa>keHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomienue cBera.

OnTu4YecKuii CBETOBO/I.

Xon mydeid B cobuparoriei JuH3e.

XoJ1 1y4deil B pacCeUBaroIIeH JTUH3E.

[Toryduenne n300paxeHU i ¢ TOMOIIBIO JTMH3.

© 0 N o g~ WD

[Tpunnun neiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.
10.Mogens riasa.
11.Pa3nosxeHue OJIoro CBeTa B CIIEKT.

12.HOJ’Iy‘~IeHI/Ie Oejoro ceera IIpH CJI0KCHUHU CBCTA PA3HBIX IBCTOB.

JlaGopaTopHbie padoThI U ONBITHI

1. MccnenoBanne 3aBUCHMOCTH YTJIa OTPAyKEHHs CBETOBOTO JIy4a OT yIJia NaJeHusl.

2. N3ydeHue xapakTepUCTHUK U300paKeHUS MPeIMeTa B IJIOCKOM 3epKale.

3. UccrnenoBanue 3aBUCMMOCTH YTJIa IPETOMIICHHUSI CBETOBOTO JIyda OT YIJia aJIeHUs Ha TPAHUIIE «BO3IYX
—CTEKJIO».

4. Tony4yenne n300paxxeHU ¢ TOMOIIIBIO COOMPAIOIIIEH TUH3BI

5. Onpenenenue POKyCHOTO PACCTOSHUS U ONITHYECKOMN CUITBI CO OMpPArOIIEi JINH3BI.

6. OnBITHI 110 Pa3IoKEHUIO OEIOTO CBETA B CIIEKTP.

7. OIBITHI 1O BOCIHPHUATHUIO IB€TA MTPCAMETOB IIPU UX Ha6J'IIOI[eHI/II/I qCpe3 IBETOBBIC (I)I/IJ'IBTpBI.

Pa3zgen 5. KBantoBbIe IBJICHUA
OmnsiTe Pesepdopaa u minanerapras Mmojiens aroma. Moaens atoMma bopa. Hcnyckanue u nororieHue ceera aromoM. KBauTel. JInHelWyaThie CIIEKTPHI.
PamnoakTuBHOCTE. Anlb(a, 6eTa U raMMman3iydeHus. CTpoeHue aToMHOTO spa. HyKJIIoHHAsS MOJIe)Ib aTOMHOTO sipa. M30Torb!.
PannoakTuBHBIe peBpatienus. [lepuos monypacmnana aTOMHBIX sSIEP.

Anepuple peaknuu. 3aKOHBI COXPaHEHUsS 3apsSI0BOTO M MACCOBOTO YHCEN. DHEPTUsl CBSI3M aTOMHBIX sijiep. CBsI3b MacChl M dHEPruu. Peakmuu cuHTE3a U
nenenus saep. Mcrounuku suepruu Connna u 3831 (MC).
Snepuas sHepreTuka. JlelicTBUSA paInOaKTHBHBIX H3IyUYEeHUH Ha skuBbIe opranu3Mel (MC).

JdemMoHcTpauuu
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. CHGKTpBI H3JTY4YCHUS U IMOITIOIICHUA.

B CllUI\ll)bl pdell’l“lelA 1Tds50UB.
. CiexTp Bojiopoia.

2

3

4, Habmonenue TpekoB B kamepe Buibcona.

5. Pabota cuérunka HOHU3HPYIOIUX U3ITyUEHUH.
6

. Perucrpanus usnydeHus IpupoAHbIX MUHEPAJIOB U MTPOIYK TOB.

JlaGopaTopHblie padoThI U ONBITHI
1. HaGmroieHue CITOMIHBIX U JIMHEHYATBIX CIIEKTPOB U3ITyYCHHS.
2. UccrnenoBaHue TPEKOB: H3MEPEHHUE YHEPTUHU YACTHIIBI IO TOP MO3HOMY IYTH (110 GoTorpadusm).

3. U3mepenue paarnoakTHBHOTO OHA.

IToBTOpHTE/ILHO-0000 AN MOAYJIb

[ToBTOpHUTENHHO-0000MAIONIMI MOAYJIH TpPEIHA3HAYEH JJII CHCTEMATH3allMk W OOOOMICHUS NPEIMETHOTO COJACPXKAHHS U OIbITa JEATEIBHOCTH,
NpUOOPETEHHOTO MPU U3YYEHUH BCETro Kypca (DU3UKHU, a TakkKe AJs MOATOTOBKM K OCHOBHOMY TOCY/AIapCTBEHHOMY 3K3aMEHY MO (U3UKe ISl 00ydaroIuxcs,
BBIOPABILIUX 3TOT YUE€OHBIH MTpeIMeET.

[Ipu n3ydyeHnn JaHHOTO MOAYJISl PEAM3YyIOTCS U CUCTEMAaTU3UPYIOTCS BU/IBI AESITEIbHOCTH, HA OCHOBE KOTOPBIX 00€CeYNBAETCS TIOCTHIKEHNE IPEIMETHBIX U
MeTanpeIMETHBIX IIAHUPYEMBIX pe3yJIbTaTOB O00y4yeHUs, GOpMUPYETCS €CTECTBEHHO-Hay4yHas IPaMOTHOCTb. OCBOEHHME HAyUHBIX METOJIOB HCCIIEJOBaHUS
SBIIGHUW TPUPOJBI U TEXHHUKHU, OBJIAQJICHHE YMEHUSIMH OOBACHATH (hM3MUECKHE SBICHUS, NMPUMEHSS IMOJTy4YeHHbIC 3HAHUS, pellaTh 3a/ladyd, B TOM YHCIE
Ka4eCTBEHHBIE U HKCIICPUMEHTAIIbHBIE.

[TpuHIMIHATBHO AESITENIbHOCTHBINA XapaKTep JAHHOTO pa3jiesia peannu3yercs 3a CUET TOro, YTO yUaIMecs BHITOJIHAIOT 3a/IaHuUs, B KOTOPBIX UM Ipe/1araeTcs:

— Ha OCHOBC ITIOJTYYCHHBIX 3HaHUI pacrio3HaBaTh U HAYIHO O0OBSCHATH (I)I/IBI/ILICCKI/IG SABJICHHSA B OKPY)KaI-OH_Ieﬁ npupoac u HOBCCHHCBHOﬁ JXKW3HU,
— HCIOJIB30BATh HAYYHBIC MCTOABI HCCIICAOBAHU S (1)I/ISI/IV-IGCKI/IX HBHGHHI;'I, B TOM YHMCJIC U1 IPOBEPKU I'MNOTE3 U MOJYUYCHHUS TCOPETUYCCKUX BBIBOJOB;

— OOBSCHATH HayY4YHBIC OCHOBBI HanOoJIee BaXKHBIX JOCTHKEHUMN COBPCMCHHBIX TEXHOJIOTHH, HanpuMep, MPaAKTUYICCKOTO HCIIOJIb30BAHUA PA3JIMIHBIX
HCTOYHUKOB SOHCPIUH Ha OCHOBEC 3aKOHA IMPEC- BPAIICHUA U COXPaHCHUA BCCX U3BCCTHBIX BUIOB OHCPIUU.

Kaxnasd u3 TeM JaHHOrO pasjena BKJIIOYAET SKCIEPUMEHTAIbHOE HCCieNoBaHMe o0oOmIaromero xapakrepa. Pasznen 3aBepriaercs NpoOBEIEHUEM
JTUArHOCTUYECKOM U OIIEHOYHOM paboThl 32 KypC OCHOBHOM IIKOJIBI.
IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

Nzydyenne yueOHOro mpenmera «Dus3mka» Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS JTOJDKHO O0ECIEeUMBATh JOCTHXKEHHE CIEAYIOUIUX JMYHOCTHBIX,
METamnpeIMETHBIX U TPEIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB.



JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe 6ocnumanue:
— IMPOSIBJIIEHUE HHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOH (PM3NUYECKON HAYKH;
— IICHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSM POCCHMCKHUX YUEHBIX (PU3HKOB.
I'pasicoanckoe u 0yxo06HO-HPAECMEEHHOE 6OCRUMAHUE:

— TOTOBHOCTHb K aKTHBHOMY YYaCTHIO B OOCYXJICHHH OOIIECTBEHHO-3HAUYMMBIX M ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM HPUMEHEHHEM
JTOCTHKEHUH QU3UKH;

— OCO3HAHHC BA)KHOCTHU MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B ACATCIbHOCTHU y‘IéHOFO.

Icmemuueckoe eocnumanue.

— BOCIIPpUATHC OCTCTUICCKHUX KAaUCCTB q)HSquCKOfI HayKHU: eé TapMOHHUYHOT'O ITIOCTPOCHUA, CTPOIrOCTH, TOYHOCTH, JIAKOHUYIHOCTH.

llemwcmu HAY4YHO20 NO3HAHUA .

— OCO3HaHHUE LIEHHOCTU (PU3UYECKOI HayKH KaK MOIIHOI'O MHCTPYMEHTA [MO3HAHMsI MUPA, OCHOBBI Pa3BUTHs TEXHOJIOTUH, BayKHEHIIEH coCcTaBIsAOLIEeH
KYJIBTYpHI;

— pa3BUTHE HAYYHOM JTF0O03HATETFHOCTH, UHTEpeca K UCCIeI0BATEIbCKOMN AeSITENEHOCTH.
Dopmuposanue Kynbmypol 300p06ba U IMOUUOHATLHO20 O1A2ONONYHUA '

— OCO3HaHHUEC LICHHOCTH 0e30macHoro 06pa3a JKU3HU B COBPEMCHHOM TEXHOJIOTMYECKOM MUPE, BAXKHOCTHU IIPaBUJI 0e30macHoro IIOBCZICHUS HA TPAHCIIOPTE,
Ha Joporax, € 3JICKTPUYCCKUM U TCITIJIOBBIM O60py210BaHI/IeM B JJOMAIIHUX YCIIOBUSX,

— C(bOpMHpOBaHHOCTL HaBBbIKa pe(bJ'ICKCI/II/I, MpHU3HAHUEC CBOCTO IIpaBa Ha OIJ_II/I6Ky M TAKOT'O K€ IIpaBa y Apyroro 4CjioBCKa.

Tpyooeoe éocnumanue:

— aKTHUBHOE YYacTHe B PCIICHUH MPAKTUYECKUX 3a/1a4 (B paMKaxX CEeMbH, IIKOJIbI, TOPOIa, Kpas)

TEXHOJIOTHUECKON U COITHAIbLHOM HaITpaBJICHHOCTH, Tp66y10m1/1x B TOM YHCJIC U (bl/ISI/I‘-ICCKI/IX 3HAHMIH;

— MHTEpeC K MPAKTUYECKOMY M3Y4YEHHIO Mpodeccuil, CBI3aHHBIX C PU3UKOM.



IKonozuueckoe eocnumanue:

— OpHEHTaIMs Ha NMPUMEHEHHE QU3MYCCKUX 3HAHUU I pEIISHUs 3a/ad B 00JIACTH OKPY’KAIOIICH Cpelibl, TUITAaHUPOBAHUS MOCTYIKOB M OIEHKH WX
BO3MOJKHBIX ITOCJIEACTBUM I OKPYKAIOIIEH CPe/Ibl;

— OCO3HaHHEe TI00aTBLHOrO XapakTepa IKOJIOTHUYECKHUX MPOOJIeM U MyTed MX PelieHUsI.
Aoanmauyusn o0yuarouiezoca K UsMEHAIOUWUMCA YCI08UAM COUUATLHOU U RPUPOOHOIL CPEObl.

—_— HOTpe6HOCTb BO B3aHMOHCﬁCTBHH HpI/I BBIITOJIHCHU U I/ICCJIGI[OBaHI/Iﬁ nu HpOGKTOB (1)I/ISI/I‘ICCKOI71 HaHpaBHeHHOCTI/I, OTKprTOCTB OHLITy 1 3HAHUAM
JPYTHX;

— IIOBBIIICHHUEC YPOBHA CBOCH KOMIICTEHTHOCTH 4epe3 MNPaKTHYCCKYH ACATCIbHOCThH,— HOTpe6HOCTB B (1)0pMI/Ip0BaHI/II/I HOBBLIX 3HaHUM, B TOM 4YHCIIE
(bOpMy'J'II/IpOBaTB naCu, IMOHATHA, THIIOTC3BI O (1)I/ISI/I‘ISCKI/IX O6’beKTaXI/I${BJIeHI/IHX;

— 0co3HaHHeE Ae(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (DPU3HKH;

— TUIAHUPOBAHHE CBOCTO PA3BUTHUS B IPHOOPETEHIH HOBBIX (PM3UYECKUX 3HAHUH,

— CTpeMJIEHUE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSA3H PUPOABI, 00IIECTBA U SKOHOMHUKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAaHUM,
— OLIEHKA CBOUX JIEMCTBUI ¢ yUETOM BIIMSHUS HAa OKPYKAIOLIYIO CPeAY, BOBMOXKHBIX INT00AIBHBIX MOCIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATBI YausepcaibHubie no3HaBaTe/bHbIC AeicTBUA ba3osvie
Jl02uyecKue 0eliCmeus:.

— BBISBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE PU3HAKU OOBEKTOB (SIBJICHMUI);
— yCTaHaBJIMBATh CYLECTBEHHBIN NIpU3HAK KJIacCU(PUKALUN, OCHOBAHUS Ui 0000IEHNS U CPAaBHEHNUS;

— BBIABJIATH 3aKOHOMCPHOCTH U IPOTHBOPCUUSA B paCCMATPUBACMBIX (I)aKTaX, JaHHBIX U HaGJIIOI[CHI/IHX, OTHOCAIINXCA K (I)I/I3I/I‘-ICCKI/IM SIBIICHUSIM,

— BBIABJIATH IPUYIUHHO-CICICTBECHHBIC CBA3Y ITPHU U3YYCHHUN (1)I/ISI/I‘IGCKI/IX SIBIICHUH U IIPOLECCOB, AeJIaTh BBIBOJABI C UCIIOJIB30BAHUEM ACAYKTUBHBIX U
HHAYKTHUBHBIX YMOSaKqueHHﬁ, BbIABHUTAaTh THUIIOTEC3HI O B3AUMOCBA3AX (bl/ISI/I‘-ICCKI/IX BCJIMYUH,

— CaMOCTOSITENIbHO BBIOMpaTh crnoco® pemieHus y4eOHOM ¢u3nueckol 3anadu (CpaBHEHHE HECKOJIbKHMX BapHaHTOB pelleHHs, BbIOOp Hambosee
MOJIXOJIAIIET0 ¢ YUETOM CaMOCTOATENIBHO BbIJIEJICHHBIX KPUTEPUEB).

bazoevie uccneoosamenvckue oeiicmeust.

— HCIOJIb30BATH BOIIPOCHI KaK I/ICC.HG,Z[OBaTeHI:CKI/II\/’I HWHCTPYMCHT IO3HAHUSI,



— TPOBOJHTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXHBIH (U3HUECKUN SKCIICPUMEHT, HEOOJBIIOE HCCIICIOBAHHE
(hU3UYIECKOTO SBIICHUS,

— OIICHWBATh Ha MPUMEHUMOCTD U JJOCTOBEPHOCTh HH(POPMAIIHIO, TOJIYICHHYIO B X0/I€ UCCIICIOBAHUS WM SKCIICPUMEHTA,
— €aMOCTOATEIBHO GOPMYIUPOBATH 0000IIEHNUS ¥ BBIBOBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHHS, ONIBITA, HCCIICIOBAHMS,

— IIPOrHO3UPOBAaTh BO3MOXXHOC ,Z[aJ'IBHCfIH.ICG pa3BUTHC (1)I/I3I/ILI€CKI/IX IIpoHECCOB, a TAKXKE BBIABUIaTb IPEAIIOIOKCHUSA 00 ux Pa3sBUTHH B HOBBIX
YCJIOBHAX U KOHTCKCTAX.

Paboma c unghopmayueii:

— TPHUMEHATH Pa3IMYHBIE METO/bI, MHCTPYMEHTHI U 3alpOChl MPU TOMCKE M OTOOpEe MH(POpPMAIMH WA TAHHBIX C YYETOM MPEIJIOKEHHON yueOHOMH
(busnyueckoi 3a1a4u;

— AHAJIM3UPOBATH, CHCTCMATU3UPOBATb U HHTCPIIPCTUPOBATDH I/IH(bOpMaI_II/IIO Pa3JINIHbIX BUIOB U (I)OpM IIpeACTaBJICHU,

— CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeACTaBICHUS WHPOPMAWUKA M WLIIOCTPUPOBATH PEIIaeMbIe 3a7a4d HECIOXHBIMH CXEMaMH,
JauarpaMMaMu, HHOU TpauKOi U 1X KOMOMHAIIHSIMHU.
YHuBepcajbHble KOMMYHHKATHBHBIE 1€ CTBHUS

Obwenue.

— B Xo/e 00CyXJeHUs y4eOHOro maTepuaia, pe3yjabTaToB JaOOpaTOPHBIX pabOT M MPOEKTOB 33/7aBaTh BOMPOCHI MO CYILIECTBY OOCYKAaeMOIl TeMbl U
BBICKA3bIBATh UJIEH, HAllEJICHHBIE HAa pPELICHHE 33Ja4Yy U MO Iep)KaHue 6J1aroxenaTeaIbHOCTH OOIIEeHNS,

— COIIOCTABJIATH CBOU CYXXJICHUS C CYXXIACHUAMU APYIUX YUACTHUKOB AHUAJIOTa, 06Hapy>KI/IBaTL pa3jiniaue u CXoACTBO TIO3UIIHH;

— BBIPAXATh CBOXO TOYKY 3PCHHUS B YCTHBIX M IMCbMCHHBIX TCKCTaX;

— Hy6J'II/I‘-IHO NpCACTABIIATH PE3YJIbTAThl BLIITOJIHCHHOTO (I)I/I3I/IHCCKOI“0 OIIbITa (BKCHepI/IMCHTa, HUCCIICAOBAHMA, HpOCKTa).

Coemecmnasn deamenvHocms (COmpyoOHU4eCcmeo):

— MOHHUMATbh U UCMHOIb30BATh IPEUMYILIECTBA KOMaH/IHON U MHANBUAYATbHON paOOTHI P pElIeHNH KOHKPETHOH (hru3nuecKkoil mpobieMsl,

— [I[pUHUMATh LCIU COBMECTHOM AESITEIbHOCTH, OpTraHU30BLIBATH JEUCTBUA II0 €€ HOCTHXKECHHUIO. pacnpeacyisaTb poJid, O6cy)KI[aTL nponeccol 1
PE3YIbTAaThl COBMECTHOM pa6OTLI; 0606H_IaTL MHEHHUS HECKOJBbKUX JIFOICH;

— BBIMOJHATH CBOIO YacTh paboThl, TOCTUras KaYeCTBEHHOTO pe3ysibTaTa [0 CBOEMY HANPaBJICHUIO U KOOPAUHUPYS CBOM JEHCTBUS C APYTMMH WiEHAMU
KOMAaH/Ibl,



— OIICHMBATh KayeCTBO CBOETO BKJIaJga B OOMMNA MPOAYKT IO KPUTEPHUSM, CAMOCTOSTEIBHO CHOPMYIHMPOBAHHBIM YYaCTHUKAMU
B3auMOIEHCTBU.

YHuBepcajibHbIE peryJsiTUBHbIE 1€ CTBUSA

Camoopzanuwuuﬂ .

— BBISBJIATH NPOOJIEMBI B )KMU3HEHHBIX U YU€OHBIX CUTYAIUSIX, TPEOYIOMUX [Tl pelieHns GU3nUeCcKUX 3HAHUM;
— OPHUEHTUPOBATHCS B PA3IIMYHBIX NMOAX0AAaX NPUHATUS peLICHUHN (MHAUBUAYAIbHOE, IPUHATHE PELIECHUS B IPYIIE, IPUHATUE PEILLICHUN TPYNIION);

— CaMOCTOSITENIbHO COCTABJIATH AJTOPUTM peIleHus (PU3MUEcCKOM 3aJauu WM TUTaHA MCCIIEIOBAHMS C YU4ETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh [Ipe/AjiaraéMble BApUaHThl PELICHHUI;

— Jenath BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
Camoxonmpons (peghrexcus):
— JIaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U MpeiaraTh IJ1aH e€ N3MEHEHNUS;

— OOBSICHATH MPUYHMHBI JTOCTHIKCHUS (HEIOCTHIKCHHUS) PE3yIbTaTOB ICATCILHOCTH, J1aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

— BHOCHUTBb KOPPEKTUBLI B JACATCIBHOCTD (B TOM YHCJIC B XOJ BBIIIOJHCHUA q)HBI/ILIeCKOFO HUCCIICOAOBAHUA HIIN npoeKTa) Ha OCHOBC HOBBIX O6CTO$IT€J'H>CTB,
HN3MCHUBIINXCSA CHTyaHHﬁ, YCTAHOBJICHHBIX OH_II/I6OK, BO3HHUKIINX pr,I[HOCTGfI;

— OLCHUBATb COOTBCTCTBUC PE3YyJIbTATa LICJIU U YCIIOBUSAM.

Imoyuonanvrvlii uHmMeN1eKm:— CTaBUTH ce0s HAa MECTO APYroro 4eJoBeKa B XO/1€ CIOpa WIN AUC KyCCUU Ha HAYYHYIO TEMY, TIOHUMAaTb MOTHBBI, HAMEPEHUS U
JIOTHKY JIpYyroro.

Ilpunamue ceéa u opy2ux:

— TPU3HABATh CBOE MPaBO Ha OMIMOKY MU PElIeHUN (PU3NUECKUX 3aa4 UM B YTBEPKICHUSAX Ha HAyYHBIE TEMBI H TAKOE e MPaBo JAPYyroro.
INPEAMETHBIE PE3YJIBTATbBI

7 KIIACC

[IpenmeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0yUYaIOIIUXCSl YMEHU!



— HCIOJIb30BaTh MOHATHS: (U3HYECKUE U XUMHUCCKHUE SBJICHHS, HAOII0ICHUE, YKCIIEPUMEHT, MOJIENb, TUIIOTE3a; SAUHUIIBI (PU3MUECKUX BEITUYHH, aTOM,
MOJICKYJIa, arperaTHbie COCTOSHUSA BemecTBa (TBEPJOE, JKUIKOE, Ta3000pa3HOE); MEXaHMYECKOE JIBI)KCHHE (paBHOMEPHOE, HEpPaBHOMEPHOE,
MPSMOJIMHEHHOE ), TPACKTOPHsI, paBHOACHCTBYIOMAS CHUI, Aehopmalius (yrpyras, IIacTHIecKasi), HeBECOMOCTh, COOOIAIOIIUECS COCY/IbI,

— pasnuuath sBieHUs (nuddys3us; TEIIOBOE MBM)KECHUE 4YACTHIl BEIISCTBA; PAaBHOMEPHOE [IBI)KCHHE, HEPAaBHOMEPHOE [BM)KCHHE, WHEPIIUSA,
B3aUMOJICHCTBHE TEII; PaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHON OChIO BpAIllCHMs, Tepefava AaBJCHUS TBEPABIMHU TEJIAMH, XUIKOCTIMH M Ta3aMH,
arMocdepHOe HaBlICHUE, IUIaBaHHE TEJ, IPEBpAIlCHUS MEXAaHWYCCKOW DSHEPrHM) I10 ONMCAHUI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX TJAHHOE PU3HIECKOE SIBJICHUE,

— pacrno3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SBJICHUU B OKPYXKAIOIIEM MHUpPE, B TOM 4uCie (U3NYECKUE SBICHUS B MPUPOJE. MPUMEPHI
JBUKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B KUBOM U HEXHUBOU MPUPO/JIE; ACHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSIHHE aTMOCHEPHOrO AaBJICHUsS HA
KUBOM OpraHu3M, IIaBaHHE PBIO; pblYard B TeJE€ 4YeJIOBEKa; MPH 3TOM MEPEeBOIAUTH MPAKTUYECKYIO 3aJaduy B y4eOHYIO, BBIACISTH CYIIECTBEHHbBIC
cBOMCTBa/IpU3HAKY HU3NIECKUX SIBICHH;

— ONUCHIBATh U3YYCHHBIC CBOMCTBA Tel U (PU3WUYCCKUE SIBJICHHUS, UCTIONB3Ysl (U3NUECKUE BEIHMYMHBI (Macca, 00BhEM, IIJIOTHOCTh BEIIECTBA, BPEMsI, MTYTh,
CKOPOCTB, CPEJIHSIS CKOPOCTh, CUJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Teja, CHIa TpeHus, AaBieHue (TBEPAOro Tema, )KUIKOCTH, ra3a), BITAJKUBAIOIIAs CHUIIA,
MexaHn4yeckass paboTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(UIMEHT IOJE3HOTO ICUCTBUS MEXaHM3MOB, KMHETHYECKas U TOTCHIIMAIbHAs
SHEprusl); NpyU OMUCAHUH MPABUIBLHO TPAKTOBATh (PU3U- YECKUH CMBICT HCHOJIb3YEMBIX BEJIMYUH, UX OOO3HAYEHUS M €AMHUIIBI (PU3NYECKUX BEIUYHH,
HAXOJUTh (OPMYIIBI, CBS3BIBAIOIIUE JAaHHYIO (PU3UYECKYIO BEIMUMHY C IPYTUMH BEIMYMHAMH, CTPOUTH T'padUKU M3YUYEHHBIX 3aBUCHUMOCTEN (PU3NUYECKUX
BEJINYUH,

— XapaKTCpPU3oBaATb CBOMCTBA TeI, (I)I/I3I/I‘ICCKI/IG SABJICHUA W MPOLECChI, UCIIOJIb3Y: IpaBUJIa CIIOKCHUA CHUII (BI[OJ'IB OIHOM HpHMOﬁ), 3aKOH FyKa, 3aKOH
ITackans, 3akoH ApXI/IMeI[a, IMpaBHJIO paBHOBCCHS pblyara (6J'IOK21), «B0JIOTOC MPAaBHUIJIO» MCXAaHUKH, 3dKOH COXPAaHCHU MEXaHUYECKOU SHEpPIruu, Ipu 3TOM
AaBaThb CJIOBECHYIO q)OpMy.]'II/II)OBKy 3aKOHAa M 3aIIMChIBATh €0 MAaTEMaTU4YCCKOC BBIPAXKCHHUE,

—  OOBSACHSATH (1)I/I3I/I‘ICCKI/IC SABJICHHUA, IIPOLECChI U CBOIMCTBa TeJl, B TOM YHCJI€ U B KOHTEKCTE CI/ITyaHI/Iﬁ IPAKTUKOOPUECHTUPOBAHHOTO XapakTepa.
BBIABJIAATH INPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BsICHEHHE M3 1—2 JOTHMYECKHX IIIaroB C 0H0p0171 Ha 1—2 HU3YYCHHBIX CBOICTBA (I)I/ISI/I‘-ICCKI/IX
SIBIICHHH, q)HSI/II-IGCKI/IX 3aKOHAa UJIM 3aKOHOMEPHOCTH,

— pemaTh pacu€THbIC 337adu B 1—2 NEHCTBUS, UCIONB3Ys 3aKOHBI M (POPMYIBI, CBSA3BIBAIONINE (U3UYECKHE BEIWYMHBI. HA OCHOBE aHalIN3a
YCIIOBUS 337jaud 3alUChIBaTh KPaTKOE YCJIOBHE, MOJACTABIATh (PU3HUECKHE BEJIUYUHBI B (POPMYJIBI M MPOBOJUTH PACUETHI, HAXOJUTH CIIPABOYHbIE
JlaHHbIE, HEOOXOAUMBIE JIJIs pEIIeHUs 3a/1a, OLEHUBATh PEATMCTUYHOCTh MOTYYEHHOHN (PU3NYEeCKON BETUUNHBI;

— pacrno3HaBaTb HpO6J’IeMBI, KOTOPBIE MOXKHO PpCIIUTh IIPpH ITOMOIIA (1)I/13I/I‘IGCKI/IX METOAO0B;, B OIIMCAHMH HCCICAOBAHUA BBIACIATH IPOBEPACMOEC
MMPEAIIOTI0KEHUC (FI/IHOTGSY), pasinvdaTtb U UHTCPIPETUPOBATH HOJ'Iy‘-IGHHBIﬁ PE3YIbTAT, HAXOUTH OINOKH B XOJI€ OIIBbITA, ACJaTh BEIBOILI 110 €TI0 PE3yJIbTaTaM,

— TIPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3UYECKUX SBICHUNA MU (PU3HMUECKUX CBOUCTB TeN. (POPMYIHMPOBATH MPOBEpsieMble MPEANOI0KEHUS, COOUPATh
YCTaHOBKY U3 IPEIJI0KEHHOT0 000PYA0Ba- HUS, 3aIIMCBIBATh X0 ONbITa U (POPMYIMPOBATH BHIBO/IBI,



— BBINOJIHATH NPSMbIE M3MEPEHHUS PACCTOSIHUS, BPEMEHH, Macchl Tella, 00bEMa, CHIIBI M TEMIIEpaTypbl C MCIOJIb30BAaHHEM aHAJIOTOBBIX U LU(POBBIX
npuOOPOB; 3aMUChIBATh MOKa3aHUs MPUOOPOB C YIETOM 3a/1aHHOI aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUH;

— TPOBOJUTH UCCIIEJOBAHNE 3aBUCUMOCTH OJJHOW (hU3MYECKON BEIMYMHBI OT IPYTOH ¢ CIOIB30BAaHUEM MPSMBIX H3MEPEHHUH (3aBUCUMOCTH ITyTH PABHOMEPHO
JBUXKYIIErocs Tela OT BPEMEHHU JIBHKEHUS Tela; CHIIBI TPEHUS CKOJIbKEHUS OT Beca TeJa, KauecTBa 00pabOTKHM MOBEPXHOCTEH Tell U HE3aBUCHMOCTH CHUIIBI
TpPEeHHsI OT IUIOIIAJM COINPUKOCHOBEHUS TEJN; CHJIbI YIPYTOCTH OT YIJIMHEHHS MPY>KUHBI; BHITAJKUBAIOIICH CUJIBI OT 00bEMa MOrpyKEHHOM YacTH Tejla U OT
IUIOTHOCTH KMJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT NIYOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJI0; YCIOBUH MJIaBaAHUS

TEJI, yCIOBUN paBHOBECHS pblyara U OJIOKOB); y4aCTBOBAThH B INIAHUPOBAHUH YYEOHOTO UCCIIEIOBAHNS, COOMPATh YCTAHOBKY M BBIOIHATH U3MEPEHHUSI, CIICAYs
NPeUIOKEHHOMY TIaHy, (PUKCHPOBATh PE3yNbTAThl MOMYYEHHON 3aBUCUMOCTH (PM3NYECKHX BEIMYMH B BHJIE MPEIUIOKEHHBIX TaOIHIl U TpaduKoOB, J1e1aTh
BBIBOJIBI 110 PE3YJIbTAaTaM UCCIIEOBAHNUS;

— TPOBOJUTH KOCBEHHBIC U3MEPEHUS (PU3NIECCKUX BEINYHMH (TUNIOTHOCTH BEUIECTBA KHUIKOCTH U TBEPIOTO TEJA; CHUIIA TPEHUS CKOJIBKCHHUS; JaBIICHUE BO3TyXa,
BBITAJIKUBAIONIAS CHJIA, JCHCTBYIOMIAsS HA OTPY)KEHHOE B JKUIKOCTD TEJO; KOAPPHUIIMEHT MOJIE3HOT0 ACHCTBUS MPOCTHIX MEXAaHU3MOB), CIIEAYS MPEII0KECHHOM
WHCTPYKIIMH: TIPU BBITIOJTHEHUN U3MEPEHHI COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY

Y BBIYMCIIATH 3HAYEHUE HCKOMOM BEJIMYHHBI,

— coOmoaTh paBuiia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ 1abopaTOpHBIM 000PYAOBaHHUEM;

— YKa3bIBaTh MPHUHLUIIBI NEHCTBHUS IPUOOPOB M TEXHUYECKHX YCTPOUCTB: BECHI, TEPMOMETP, JHHAMOMETP, COOOLIAIOIINECS COCYIbl, 0apoMeTp, phIyar,
HOJBUKHBIN M HEMOJIBUKHBIN OJIOK, Ha- KIIOHHAS TUIOCKOCTH,

— XapaKTepHu30BaTh MPUHIMIBI JCHCTBUS H3YYEHHBIX NPHOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOW HAa WX OMKMCaHUsS (B TOM YHCIE: MOALIMITHUKH,
YCTPOICTBO BOJONPOBOAA, FMAPABINYECKUN Ipecc, MAaHOMETP, BHICOTOMEpP, MOPILIHEBON HAcoc, apeoMeTp), UCMOJb3ys 3HaHMS O CBOMCTBaX (M3MUECKUX
ABJIEHUN U HE0OX0AUMBbIE (PU3NUECKE 3aKOHBI U 3aKOHOMEPHOCTH;

— MOPUBOAUTH HPHMEphl / HAXOAUTh UH(YOPMAIMIO O MPUMEpax MPAKTUYECKOrO MCIOJIb30BaHUsS (PU3NYECKHX 3HAHUI B MOBCEIHEBHON JKH3HU LIS
oOecrieueHnsi OE30MACHOCTH TMpU OOpallleHuu C MNpudopaMH M TEXHUYECKUMM YCTPOMCTBAMH, COXPAHEHMsI 370pPOBbS U COOJIIOJIEHUS HOPM
9KOJIOTHYECKOT0 TIOBE/IEHUS B OKpYKarollei cpene;

— OCYIICCTBJIATH OT60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTU I/IHTepHCT B COOTBCTCTBHHU C 3aIaHHBIM ITOMCKOBBIM 3alIpOCOM, Ha OCHOBC UMCIOIINUXCSA 3HaHUH U
HyTéM CpaBHCHHUA PA3JIMYHBIX HCTOYHUKOB BBIACIIATH I/IH(I)OpMaI_II/IIO, KOTOpas ABJIACTCA HpOTHBOpC‘II/IBOﬁ WA MOJXKET OBITh HCHOCTOBepHOﬁ;

— WCIOJI30BaTh MPHU BHITIOTHEHUN yUE€OHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JUTEPATypy (PU3HUYECKOTO COJEpKaHUs, CIIPAaBOYHBIC MaTE€pHaJIbl, PECYPCHI CETH
Hurepner; Biagers npuéMamMu KOH-

CIEKTUPOBAHMSI TEKCTA, MpeoOpa3zoBaHusl HH(DOPMAIH U3 OJHON 3HAKOBOI CUCTEMBI B APYTYIO;



— CO037aBaTh COOCTBEHHBIC KPaTKHUE MUCHhbMEHHBIC U YCTHBIE COOOIICHHS HAa OCHOBE 2—3 MCTOYHUKOB MH(MOpMAIUU (GU3UIECKOTO COJICPKaHUS, B TOM
qrcie MyOJMYHO JeNIaTh KPaTKUE COOOUICHHs O pe3ysibTaTaX MPOEKTOB WM YYeOHBIX MCCIEAOBAaHUH; MPU STOM IPaMOTHO HCIOJIb30BaTh M3y4CHHBIH
MOHATUIHBIN anmapat Kypca GU3MUKH, COIPOBOXKAATH BRICTYIUICHUE MTPE3CHTALINEH;

— IIPHU BBIIIOJHCHUHN y‘{e6HBIX IIPOCKTOB U HCCHGHOB&HHﬁ pacipeaciiaTb 0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IIOCTABJICHHBIMU 3aJadaMH,
CJICAUTH 3a BBIIIOJJHCHHUEM IIJIaHA Z[GP'ICTBHI}'I, aJICKBAaTHO OLCHHBAThb COOCTBEHHBIN BKJIaJl B ACATCIBHOCTh I'PYINIIBbI, BHICTpauBaThb KOMMYHHUKAaTUBHOC
BSaHMOHeﬁCTBHe, YUYHUTbIBAsA MHCHHUC OKPYKAOIIUX.

8 KJIACC

Hpe,[[MeTHBIC pe3yJibTaThl HA 0a3oBOM YPOBHEC JOJIZKHBI OTPAXKATh C(l)OpMI/IpOBaHHOCTB y 06yqa}om1/1xc;1 YMCHHﬁ:

— MHCIOJIB30BAaTh MOHATHUSA: Macca U pasMepbl MOJIEKYJ, TEIJIOBOE IB)KECHUE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKUE U
amMop(QHbIe TeNa, HACHIIEHHBIH U HEHACHI- IEHHBIN Map, BIAKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSISI PHEPT U, TEIUIOBOM JBUTATENb; 3JI€MEHTAPHBIH
ANEKTPUUYECKUM 3aps L, DJIIEKTPUUECKOE I10JI€, IPOBOJHUKHU U TUAJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

— pas3iindyaTtb ABJICHHA (TeHHOBoe pach/IpeHHe/cx(aTHe, TCILIOIICpCaada, TCIIJIOBOC PABHOBCCHUC, CMAYMBAHUEC, KAIIWJIJIAPHBIC ABJICHUSA, HCIIAPCHHC,
KOHACHCALUA, IUIABJICHUC, KPUCTAJLIIN3ala (OTBepI[eBaHI/Ie), KUIICHUEC, TCILIOoICpCaada (TGHJIOHpOBO[[HOCTI), KOHBCKI U, I/ISJIyLIeHI/Ie); QJICKTpHU3alusd TECII,
B3aHMOHCﬁCTBHe 3apsa0B, I[GI\/JICTBI/ISI SJICKTPHUYCCKOT'O TOKA, KOPOTKOC 3aMbIKaHHC, BSaI/IMOIICf/'ICTBI/Ie MAar"HmToOB, IIGfICTBPIG MAarouMTHOIrO I10JIA Ha IIPOBOAHHUK
C TOKOM, 3JICKTPOMAarHuTHas I/IHIIYKHI/ISI) 110 OIIM- CAHUIO UX XaPAKTCPHBIX CBOMCTB M HA OCHOBE OIBITOB, ACMOHCTPUPYIOIINX JaHHOC (bHSI/I‘IGCKOG SIBJICHHC,

— pacro3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3UYECKUX SBJICHHH B OKpYKAIOLIEM MUpE, B TOM 4Hcie GU3NYECKHEe ABICHUS B IPUPOJIE: TOBEPXHOCTHOE
HaTSKEHHUE U KallWJUIIpHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B IPUPOJE, n3nyueHue ConHIa, 3aMmep3aHre BOJ0EMOB, MOpCKHUE OpH3bl, 00pa3oBaHUE

POCHI, TyMaHa, UHesl, CHera; 3JIeKTPUUYECKUE ABJICHUS B aTMoc(epe, JEeKTPUYECTBO KHUBBIX OPraHU3MOB; MarHUTHOE MoJie 3eMiid, Apei¢ Moo CoB, poJib
MarHuTHOTO TOJIA JJIS JKU3HU Ha 3emiie, MOJIIPHOE CH- sSHUE, MPH ATOM IEpPEeBOJUTH NMPAKTUUYECKYIO 3ajadyy B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE
cBoiicTBa/lpU3HAKY (PU3NYECKUX SBICHUH;

— OINKCHIBATh U3y4YEHHBIE CBOWCTBA TNl U (DU3UUECKHE SBJICHUS, UCHOJB3Yys (PU3NYECKHE BEIUYUHBI (TeMIiepaTypa, BHYTPEHHSS dHEPIUsl, KOJIUYECTBO
TEIUIOTHI, yJeJIbHAs TEIUIOEMKOCTh BELIECTBA, Y/EJIbHAs TEIUIOTA IUIABJICHHUS, yIelbHas TEeIUI0Ta Napoo0pa3oBaHus, yAeabHas TeIUIOTa CrOpaHus TOILIMBA,
KOA(Q(QHUIMEHT TMOJE3HOro JCHCTBUS TEIUIOBOW MAaIIMHbBI, OTHOCUTENbHAs BIIAXHOCTh BO3JyXa, HJIEKTPUUECKUH 3apsij, CWIa TOKa, 3JIEKTPUUYECKOE
HanpsDKeHHUE, COMPOTHUBIICHUE IIPOBOIHUKA, YIE€IbHOE CONMPOTHUBIICHUE BELIECTBA, pad0Ta U MOIIHOCTD AJIEKTPUUECKOr0 TOKA); MPU ONMHUCAHUH MPABUIBHO
TPAaKTOBaTh (PU3NUYECKUI CMBICT HCIIOJIBb3YyEMbIX BEJIMYMH, 0003HAUEHUS M €IUHUIBI (U3NYECKHX BEIUYMH, HAXOIUTH (OPMYJIBI, CBSI3bIBAIOIINE TaHHYIO
($u3NYeCKyI0 BETMYUHY C IPYTUMH BEJIMYMHAMHU, CTPOUTH IPa(UKH U3yU4EHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUYHH,;

— XapaKTepH30BaTh CBOWCTBA Tell, (PM3NYECKHE SIBJIEHUS M MPOLECCHI, HCIOIb3Ys] OCHOBHBIE TIOJIOXKEHHS MOJIEKYIIPHO-KMHETHUECKOW TEOPUU CTPOCHHUS
BEIIIECTBA, PUHIIHUIT CYTIEPIO3UIINU NoJIel(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsaa, 3akoH OMa i ydacTka 1end, 3akon Jxoysns - Jlenua,
3aKOH COXPaHEHHUs SHEPTUH; IPHU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aIMCHIBATh €TI0 MATEMAaTHYECKOE BEIPAKCHHUE,



— OOBSCHATH (PU3MUECKUE TPOIIECCHI U CBOWMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHTYallMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISTH MPUIUHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH 00bsIiC- HEeHUE U3 1 - 2 TOTUYeCKHUX MIaroB ¢ onopoi Ha 1 - 2 u3y4eHHbIX CBOMCTBA (DU3UUYECKHUX SBJICHHH, (PU3NIECKUX 3aKOHOB
WIA 3aKOHOMEPHOCTEH; pemaTh pacuéTHble 3a1aun B 2 - 3 NEHCTBHsI, MCIOJIB3Ysl 3aKOHBI M (DOPMYIIbI, CBSI3bIBarOIIMEe (PU3HUYECKUE BEIMYUHBI. Ha OCHOBE
aHajin3a yCJIOBUA 3ala4dM 3allMCbIBATb KPATKOC YCJIOBHUC, BBIABIATH HCAOCTATOK JAHHBIX IJId PCUICHUSA 3a4adH, BBI6I/IpaTL 3aKOHBI U q)OpMyJ’ILI, HCO6XOIII/IMBIC
JJISL eé peuicHud, IPOBOAUTDH paC‘-IéTBI 1 CpaBHUBATH IMOJITYYCHHOC 3HAUYCHUC (1)I/I3I/I‘ICCKOI7I BCJIMYUHBI C U3BCCTHBIMU JJaHHBIMU,

— pacCiio3HaBaTb HpO6HCMBI, KOTOPBIE MOXHO PCIINTH IIPU ITOMOILIA (1)PI3PILI€CKI/IX METOAOB; MCIIOJB3Yysl OIMCAHMEC HCCICAOBAHMA, BBIACIIATE IIPOBEPICMOC
IIPEAII0JI0KCHHE, OICHMBATh IPABUJIBHOCTD IOPSAAKA IPOBECACHU UCCIICIOBAHM, A€J1aTh BBIBOIbI,

— MPOBOAMTH OMBITHI 110 HAOIIOJCHUIO PU3NYECKUX ABICHUN MM GU3NYECKUX CBOMCTB Tel (KaNWUISAPHBIE SABJICHUS, 3aBUCUMOCTD JaBJICHHS BO3/1yXa OT €ro
00béMa, TeMIeparypbl; CKOPOCTH IpO- I[IeCCa OCThIBAaHMs/HATPEBAHUS IMPU H3IYYCHHH OT IBETa H3JIYYarOIIel/NOrIomamneil MOBEPXHOCTH; CKOPOCTh
WCIIApPEHUsI BOABI OT TEMIIEPATyphl KUAKOCTH U IJIOLWAAH €€ MOBEPXHOCTH; IEKTPHU3ALMA T€I U B3aMMOJEHCTBUE JIEKTPUUECKUX 3apsA0B; B3aUMOJIECHCTBUE
IIOCTOSIHHBIX MAarHUTOB, BU3yaJM3alysi MarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB; ACWCTBMS MAarHUTHOIO IIOJISI HA INPOBOJHUK C TOKOM, CBOWCTBA
AJIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOBUTATEIIS IOCTOSIHHOTO TOKA): (pOPMYJIMPOBATh NMPOBEPSIEMbIE NIPEANIOIO0KEHUS, COOUPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000pyT0OBaHMS; OMUCHIBATH XO/1 OTBITA M (POPMYIHPOBATH BHIBOIBI;

— BBIIIOJIHATDH IMMPAMBIC U3MCPCHUS TEMIICPATYPHI, OTHOCHTEJILHOM BJIa)KHOCTH BO3yXa, CUJIbI TOKA, HAIIPAKCHUS C UCIIOJIB30BAHUCM AHAJIIOTOBBIX HpI/I60pOB n
JaTYHUKOB (I)I/I3I/IIICCKI/IX BCIIMYMH, CPAaBHUBATh PE3YyIbTATHI I/I3MepeHI/II71 C y‘IéTOM 3aJaHHOM a0COJIFOTHOM IIOI'PCIIHOCTH,

— TPOBOAMTH HCCIIEOBAaHUE 3aBUCUMOCTH OJTHOM (PU3MUECKON BEIMYMHBI OT JIPYroM C UCIOJIb30BAaHUEM MPSMbBIX U3MEPEHUH (3aBUCHMOCTh CONPOTHUBIICHUS
IIPOBOJHUKA OT €r0 JUIMHBI, IJIOLIAU [TONIEPEYHOr0 CEUEHHS U YACIBHOIO CONPOTUBIIEHUS BEILIECTBA IIPOBOJIHUKA; CUJIBI TOKA, UAYILETO Y€pe3 MPOBOJHHUK, OT
HanpsDKeHHUs Ha MPOBOJHMKE; UCCIIEAOBAHUE MOCIEI0BATENBHOTO U Ma- PaIENbHOTO COETUHEHHUH MPOBOJHHUKOB). IJIAHUPOBATh MCCIIEOBAHUE, COOMPATh
YCTaHOBKY M BBIIOJHATH U3MEPEHUS, CIEysl IPEI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yIbTAaThl HOJYYEHHON 3aBUCMOCTH B BUi€ Ta0IMIl M rpadUKOB, J1e/1aTh
BBIBOJIBI 110 PE3YyJIbTATAM UCCIEA0OBAHUA;

— HPOBOAUTH KOCBCHHBIC H3MCPCHU (I)I/I3I/IIICCKI/IX BCJIIMYHWH (y'I[eJ'ILHaSI TEINIOEMKOCTh BEIIECTBA, COIIPOTHUBJICHUEC TTPOBOJHUKA, pa60Ta N MOIIHOCTb
QJICKTPHUUICCKOTO TOKa): IJIaHUPOBATh UBMCPCHU, CO6I/IpaTB OKCIICPUMCHTAJIbBHYIO YCTAHOBKY, CIICAY HpeHHO)KCHHOﬁ HHCTPYKIHWH, U BBIYUCIIATH 3HAUCHUC
BEJIMYNHBI,

— coOmro1aTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM 000PYAOBaHHUEM;

— XapaKTepU30BaTh MPHUHIIUIILI JEHCTBUS W3YYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOW Ha WX OMUCAHHS (B TOM YHCJIE. CHCTEMa OTOTUICHHUS
JIOMOB, TUTPOMETp, IapoBas TypOWHA, amMIepMeTp, BOJIBTMETP, CUETUMK DIIEKTPUYECKON DHEPTUH, IJIEKTPOOCBETHUTEIBHBIE NMPHOOPHI, HAarpeBaTelbHbBIC
AIIEKTPOIPUOOPHI (MPUMEPHI), AIEKTPUIECKUE MPEIOXPAHUTENIN; DJICKTPOMATHUT, SJIEKTPOJBUTATETh MOCTOSHHOTO TOKA), WCIOJB3Ysl 3HAHHUS O CBOMCTBAxX
(UBUYECKUX SIBJICHUN U HEOOXOIMMBIE

¢usznyeckre 3aKOHOMEPHOCTH,— pAaCHO3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA MU HM3MEPUTENbHbIE MPUOOPHI MO CXeMaM M CXEMAaTUYHBIM PHUCYHKam
(CKUIKOCTHBIH TEPMOMETpP, TEPMOC, MICUXPOMETP, TUTPOMETP, IBUraTEeIb BHYTPEHHETO CTOpaHMsl, 3JIEKTPOCKOI, PEOCTAaT); COCTABIATh CXEMBI JJIEKTPUUECKUX
Henei ¢ mocieoBaTeNIbHBIM U MapajuieIbHBIM COEIUHEHUEM JIEMEHTOB, pa3finyasi yCIOBHbIE 0003HAYEHUS DIIEMEHTOB 3JIEKTPUUECKUX LIeTICH;



— MPHUBOAUTH TPUMEPHI/HAXOIUTh WHPOPMAIUIO O MPUMEpax MPAKTHYECKOTO HCIONb30BaHMs (U3NYECKUX 3HAHUN B TMOBCETHEBHOM JKU3HU IS
obOecrieueHusi 0€30MacCHOCTH TpU OOpalieHuu ¢ Tpudo- paMH W TEXHUYECKUMH YCTPONMCTBAMH, COXPAaHEHHs 3J0POBbS W COOJIIOACHUS HOPM
HKOJIOTUYECKOT0 TIOBEJICHHSI B OKPY KAIOIIeH cpejie;

— OCYIICCTBJIATH  IIOHUCK I/IH(l)OpMaI_II/II/I (1)I/I3I/ILI€CKOFO COACpKaHUusA B CECTHU I/IHTCpHeT, Ha OCHOBE HMMEIOIIUXCS 3HAHUU U HYTeM CpaBHCHHUA
JOITOJIHUTCIIbHBIX HCTOYHHKOB BBIJICIATH I/IH(i)OpMaI_II/IIO, KOTOpasd ABJIACTCA HpOTI/IBOpe‘{I/IBOﬁ WJIA MOYKET OBIThH HC,HOCTOBGpHOfI;

— UCIOJb30BATh MPHU BBHINOJHEHUH YUEOHBIX 3a/laHUil HAyYHO-TIOMYJIAPHYIO JTUTEPATYpy (PU3MUECKOTO COAEpkKaHUSA, CIIPABOYHBIC MaTEpUaIbl, PECYPCHI
cetu MHTEpHET; BIageTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa30BaHus MHPOPMAIMH U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

— co3aaBaTh COOCTBEHHBIE MMCbMEHHBIE 1 KPaTKHE YCTHBIE COOOIICHNUs, 000011ast HHPOPMAIHIO U3 HECKOIBKUX UCTOYHUKOB (DU3MUYECKOTO COIEpIKaHUS,
B TOM YHCIIe TyOJIMYHO TPEACTABIATH PE3YAbTAThl IPOSKTHON MIIM HCCIIEIOBATENBCKON NEATEIBHOCTH; IPU ATOM I'PAaMOTHO MCIOJIB30BATh N3y4EHHBIN
MOHATUIHBIN anmapat Kypca GU3MKH, COIPOBOKAATH BRICTYIUICHUE ITPE3CHTALINEH;

— IIPpH BbIIOJHCHHUH y‘le6HBIX IIPOCKTOB H I/ICCJ'IG,I[OBaHI/Iﬁ (I)I/I3I/I‘IGCKI/IX IpouecCoB pacnpeacisaTb 00s3aHHOCTH B rpyamne B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3ajgadaMu, CJICIHUTH 3a BBIIIOJITHCHHCM IIJIaHA IIGﬁCTBHfI U KOPPCKTHUPOBATHL €TI0, aJCKBATHO OLICHUBATH COOCTBEHHBIN BKJIaJd B
JACATCIIbHOCTD I'PYIIIIbI, BEICTPAUBATh KOMMYHUKATHBHOC BSaHMOHeﬁCTBHG, MMPOsABJIAA TOTOBHOCTD pa3pCuiaTh KOH(bJII/IKTBI.

9 KUIACC

[TpenmeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHUH:

— HCIMOJb30BaTh MOHATHS. CUCTEMa OTCU€Ta, MaTepUaabHas TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHUYECKOro JBUKEHUS, nedopmanus (yopyras,
IUIAaCTUYECKasA), TPEHHE, LIEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTbh U INEPErpy3KH; LIEHTP TSKECTH; aOCOJIIOTHO TBEPJOE TENO, LEHTP TSHKECTH
TBEPJIOTO TeJa, paBHOBECHE; MEXaHUYECKHE KoleOaHHsI U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK; 3JIEKTPOMArHUTHBIE BOJHBI, IIKaJa JIEKTPOMArHUTHBIX
BOJIH, CBET, OJIM30PYKOCTh U 1aTbHO30PKOCTh, CHEKTPHI HCITYCKaHUS U MOTJIONIEHNUS; albda, 6eTa U raMMa-u3aydeHns, U30TOIIbI, sIepHast SJHEPTeTHKA,

— pa3nauyaTh sABJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJUHEHHOE IBHKEHUE, PABHOYCKOPEHHOE MPSMOJIUHEHHOE IBUKEHNE, CBOOOTHOE TTaJicHUE
TeJ, pPABHOMEPHOE JBMIKEHUE IO OKPY>KHOCTH, B3aMMOJICCTBUE TEJl, PEAaKTUBHOE JBIDKCHHE, KOJeOaTeIbHOE JBIDKCHNE (3aTyXalOIINUe U BBIHYKICHHBIC
KojeOaHus), pe30HaHC, BOJHOBOE IBMIKEHHE, OTPaXEHUE 3BYKA, MNPSIMOJIMHEHHOE pacmpoCTpaHEHHE, OTPAKEHHE U MPEOMIICHHE CBETa, IMOJHOE
BHYTPEHHEE OTPaKEHHE CBETa, pa3loXKeHUe Oeloro cBeTa B CHEKTP U CIOXKEHUE CIHEKTPaTbHBIX I[BETOB, MAWCIEPCHUS CBETAa, ©CTECTBEHHAas
PainOaKTHBHOCTh, BOSHUKHOBCHHE JIMHEHYATOTO CIIEKTPA U3JIYUCHHS) 110 ONMUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX
JTaHHOE (U3MUYECKOE SBIICHUE,

— pacno3HaBaTh NPOSBICHHE HM3YYCHHBIX (DU3NYECKUX SBJICHUI B OKpyXaromeMm Mupe (B TOM 4Hcie QHU3MYECKHe SBICHUS B MPUPOJE. NPWINBHL U
OTIUBBI, JBWKeHUE IutaHeT COJIHEYHOW CHUCTEMBI,pEaKTUBHOE ABMKEHHE JKHUBBIX OPraHU3MOB, BOCIHPHUATHE 3BYKOB JKUBOTHBIMH, 3E€MIIETPSICEHHE,
ceiicMUYecKre BOJIHBI, I[yHaMH, 3XO, I[IBETa TeJ, ONTHYECKHE SBJICHHUA B MPUPOJE, OMOJOTHYECKOe ACHCTBUE BHIUMOIO, YIbTPA(pHUOIECTOBOTO M
PEHTTEHOBCKOTO M3ITyYEHHH; €CTECTBEHHBIH PaJlOaKTUBHBIN ()OH, KOCMHUYECKUE Jy4YH, PaJIMOAKTHBHOE M3IyYeHHE NPUPOIHBIX MUHEPANOB; IeicTBHE



pPaZMOaKTUBHBIX H3JIyUEHUH HA OpraHu3M 4YeloBeKa), IpH OJTOM [EPEeBOJAUTh NPAKTHUECKYIO0 3aJady B Y4eOHYIO, BBIAEISATH CYIIECTBEHHBIE
cBOMCTBA/TIPU3HAKN PU3UIECKUX SBICHHIA;

— OINHKCHIBaTh M3YYEHHBIC CBOWCTBA TeN M (PU3UYECKUE SBJICHUS, HCIONB3YS (U3NUYECKHE BEIMYMHBI (CpEAHSs W MIHOBEHHAas CKOPOCTh Tela MpH
HEpaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NepeMEelLIeHHue, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMS, CHJIa YIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOIHOIO
naJieHus], BeC Teja, UMITYJIbC TeJa, UMITYJIbC CHUJIbl, MEXaHWUYeCcKasi paboTa U MOILIHOCTh, OTEHIMAIbHAs SHEPrUsl Tea, MOAHATOr0 HaJl OBEPXHOCThIO 3E€MJIH,
HOTEHIMAIbHAs SHEPTUs CXKATOM NPYKUHBI, KHHETUYECKasl SHEPrus, MOoJHasi MeEXaHU4ecKas SHeprusl, epuoj U 4acToTa KojaeOaHUi, JUIMHA BOJIHBI, TPOMKOCTh
3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, [10KA3aTeJb IPEJIOMIICHHSI CPeJibl); IPU OIMCAHUU MIPABUIBHO TPAKTOBATh (PU3NYECKUH CMBICI MCIIOJIB3YEMBbIX BEJIUUNH,
0003HaueHUS M EAMHHULBI (U3NYECKUX BEIMYMH, HAXOIUTH (OPMYJIbI, CBSA3BIBAIONIME MAHHYIO (DU3MUECKYIO BEJIMYHHY C OPYTMMHU BEJIMYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYNH,

— XapakTepu30BaTh CBOWCTBA Tel, (U3UUYECKHUE SIBICHUS U IPOLECCHI, UCIONb3Yys 3aKOH COXPAHEHUS 3HEPTUH, 3aKOH BCEMUPHOIO TATOTEHMS, MPUHIIMII
CYNEPIO3ULIUUA CUJI, IPUHLUII OTHOCUTEIBHOCTH ["anuiies, 3akonbl Hbr0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAXEHU U IIPEIIOMIICHUS CBETA, 3aKOHBI
COXpaHEHHS 3apsI0BOTO U MaCCOBOT'O YMCEII IIPH SIIEPHBIX PEAKLUAX; TP ATOM JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aMTMCHIBATH €T0 MATEMAaTHIECKOE
BBIPa)KCHUE,

— OOBICHATH (I)I/ISI/IIIGCKI/IG MpouecChl U CBOMCTBA TeJI, B TOM YHCJIE€ U B KOHTEKCTE CI/ITyaHI/Iﬁ IIPAKTUKO-OPUECHTUPOBAHHOI'O XapaKTepa: BbLABIIATH IPUYUHHO-
CJICACTBCHHLIC CBA3U, CTPOUTDH 00BsIC- HEHUE U3 2—3 JIOTHYECKUX LIAroB C OHOPOfI Ha 2—3 HN3YUYCHHBIX CBOlCTBA (I)I/ISI/I‘IGCKI/IX ﬂBHeHHﬁ, (1)I/I3I/I‘IGCKI/IX 3aKOHOB
niIn BaKOHOMepHOCTeﬁ;

— pcuiaTtb paC‘{éTHBIC 3agauun (ormpaloumecs[ Ha CUCTEMY U3 2— 3 ypaBHeHHﬁ), HCII0JIb3YA 3aKOHBI U CI)OpMy.]'IBI, CBA3BIBAOIINC (I)I/I3I/I‘ICCKI/IC BCJIMYMHBI. HA
OCHOBC aHaJin3da YCJIIOBHUA 3ala4d 3allMChIBATH KPATKOC YCJIIOBHUEC, BBIABJIATH HCIOCTANOIIHNC WU M30BITOYHEIC JaHHBIC, BBI6I/IpaTI> 3aKOHBI H q)OpMy'J'IBI,
H606XOI[I/IMLIG IJI peHICHUA, IPOBOJAUTH paC‘léTLI " OOCHUBATH PCAITMCTUIHOCTD ITOJTYYCHHOI'O 3HAUCHUS CI)HSHHCCKOﬁ BCJINYNHBI,

— pacino3HaBaTb HpO6J’I€MBI, KOTOPBIC MOXHO PCHIUTH IMPU MOMOLIN (1)I/ISI/I‘~I€CKI/IX METOAO0B; MCIIOJB3Yys ONMCAHHUEC HMCCJICAOBAHUS, BBIACIIATH IPOBEPIECMOC
MMPEAIIOJIOXKECHUC, OICHNUBATD ITPABUJIBHOCTD NOPAAKA IPOBECACHUA UCCIICA0BAHUS, ACJIATh BBIBOJAbBI, MHTCPIIPECTUPOBATDH PE3YJIbTAThL Ha6HIOHeHHﬁ U OIIBITOB,

— TPOBOJUTH ONBITHI MO HAONIONECHUIO (PU3NYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Ten (M3yuyeHue BTOpOro 3akoHa HbproTOHa, 3aKkOHa COXpaHEHHUS
SHEPruM; 3aBUCUMOCTh Mepuoja KoieOaHUW MPYKUHHOTO MasgTHHKA OT MacChl Ipy3a M JKECTKOCTU MPYKHUHBI U HE3aBUCUMOCTb OT aMILUTUTYJbl MaJbIX
KoJieOaHUH; MPSIMOJIMHEWTHOE pPAacIpPOCTPAaHEHUE CBETa, Pa3IOKEeHHE Oeoro CBeTa B

CIEKTp; HM3ydyeHHE CBOICTB H300pakeHUS B IUJIOCKOM 3€pKajie M CBOMCTB M300pa)KeHHs IpeaMeTa B COOMpaloliel JMH3e; HaOJIoJIeHHE CIUIOIIHBIX U
JMHENYaThIX CIEKTPOB U3TYUEHHS): CAMOCTOSTEIbHO COOMPaTh YCTAaHOBKY U3 M30BITOYHOTO HaOopa 000pyA0BAHHUS; OMUCHIBATH X0/l ONbITA M €r0 PE3YJIbTATHI,
(bopMyITHUPOBATH BHIBOIHI,

— MPOBOAUTH IPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX U3MEPEHHH, ONpeiessis CpeiHee 3HaUeHne U3MepsieMOor BelTMUMHBI (POKYCHOE pacCTOsIHUE COOMparomiei
JHMH3bI); 00OCHOBBIBaThH BBIOOP CIOCO0a H3MEPEHMS/M3MEPUTENHEHOTO MPHOOpa;— MTPOBOJUTH HCCICJOBAHUE 3aBUCHMOCTEH (U3MYECKUX BEIUYUH C
UCTIOJIb30BAHUEM TPSMBIX U3MEPEHUH (3aBUCHMOCTb MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JABIKEHUHM 0€3 HAauyaJbHOW CKO- POCTH; MepHoja KojaeOaHui
MaTeMaTU4eCKOro MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH YyIJla OTPa)KEHUs CBETa OT YIJIa MaJeHUs U yIJia NPeJOMIIEHHs OT yIJla MaJeHus). IUIaHuPOBaTh



UCCIIEJIO- BaHME, CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATH PE3yJIbTaThl MOJYYEHHOW 3aBUCHMOCTH (U3MYECKUX BEJIMYMH B BUIE TaOIUI] U
rpaduKoB, AeNnaTh BBIBOJIbI IO PE3yNbTaTaM HCCIIEJOBAHMUS,

— MPOBOJUTH KOCBEHHBIC U3MEpPEHUs (PU3MUECKUX BEIHYUH (CPEIHSISI CKOPOCTh M YCKOPEHUE Tella IPH PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOTHOTO
najieHus, KECTKOCTh PYKUHBI, KOOPOUIIMSHT TPSHHUSI CKOJIbKCHHs, MeXaHW4ecKas padoTa M MOIIHOCTb, YaCTOTA U MEPUOJI KOJIeOaHU MaTeMaTHIECKOTO U
MPY>KUHHOTO MasiTHUKOB, ONITHYECKAs CHJIa COOMPAIOIIEH JIMH3BI, paIMOAKTHBHBIN (OH): TUTAHUPOBATH U3MEPEHHS; COOMPATH PKCIIEPUMEHTAIBHYIO YCTAHOBKY
W BBINIOJHATh U3MEPCHHS, CIeAys NPEUIOKCHHOW WHCTPYKIMHU; BBIYMCIIATH 3HAYEHHWE BEIIMYMHBI M aHAIM3UPOBATH IOJYYCHHBIE PE3YNbTaThl ¢ YYETOM
3aIaHHOM TOTPEIIHOCTH U3MEPECHUH;

— coOmro1aTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHHUEM;

— pasjin4aTb OCHOBHBIC NPU3HAKH H3YUYCHHBIX (bI/ISI/ILIeCKI/IX MOI[GJICfI: MaTcepuajlibHasd TOYKa, a0COJIFOTHO TBépILOe TCJIIO, TOYCUYHBIN UCTOYHHK CBCTAQ, JIy4,
TOHKAasA JIMH34, INTaHCTapHas MOACIIb aTOMA, HYKJIOHHAA MOJICIIb aTOMHOTO AJ1pa,

— XapaKTCPHU30BaTb IIPHUHIIUIIBI HeﬁCTBHH HU3YYCHHBIX HpI/I60pOB H TCXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ Ha UX OIIMCaHUsA (B TOM 4YMCJIC: CIIMAOMETP, JAaTYUKHU
IMOJIOKCHMU, PACCTOAHHA U YCKOPCHMS, paKeTa, 3X0J0T, OYKH, IICPUCKOII, (bOTOaHHapaT, ONTUYCCKHUEC CBCTOBOABI, CIICKTPOCKOII, AO3UMETP, KaMEpa BI/IJH)COHa),
HCIIOJIB3Ys 3HAHUSA O CBOMCTBAX (1)I/I3I/I‘IeCKI/IX SIBIICHUH U HCO6XOI[I/IMI)IG (1)I/I3I/I‘-IGCKI/IC 3aKOHOMEPHOCTH,

— HCIIOJIB30BATh CXEMbI U CXCMATHUYHBIC PHUCYHKH H3YUYCHHBIX TCXHHYCCKUX YCTpOﬁCTB, H3MCPUTCIIbHBIX HpI/I60pOB U TCXHOJOTHMYCCKUX ITPOLCCCOB IIPU
peHicHUN y‘le6HO'HpaKTI/I‘IeCKI/IX 3aJa4, ONTHYCCKUEC CXEMBI AJIs1 IIOCTPOCHUS I/I306pa)KCHI/II71 B IIJIOCKOM 3€pKaJic " CO6PIp211-OH.I€I>i JIMH3E,

— TPUBOIUTH MPUMEPBI/HAXOAUTH HHPOPMAITUIO O TPUMEPaX MPAKTUYECKOTO UCIIOIb30BaHMs (DH3UUECKUX 3HAHWN B MIOBCETHEBHOM KH3HH I 00eCTICUeHUs
0€30MacHOCTH MPHU OOpaIlleHNH ¢ TpUOO0- paMH U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHMs 370POBBS U COOIIOJIEHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B
OKpYXaroulen Cpeae;

— OCYUIECTBJISITh TOMCK MHQOpMAIMU (PU3HMUECKOr0 coJepkaHus B ceTH VIHTepHeT, caMOoCTOSITENbHO (OPMYNIHPYsI OMCKOBBIN 3alpOC, HaXOIUTh MYTH
OTIpE/ICNIEHUS IOCTOBEPHOCTH OJYY€HHON HH(POPMAIIMU Ha OCHOBE UMEIOLINXCS 3HAHUN U TOTIOJTHUTEIbHBIX HCTOYHHUKOB,

— HCHOJB30BATh NP BHIOJHEHNHN YUY€OHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO JIUTEPATypy PU3NUECKOTO COJAEp:KaHus, CIIPaBOUHbIE MaTepuabl, PECypchl CETU
WuTepHet; Bi1aneTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIH U3 OJHON 3HAKOBOI CHCTEMBI B JPYTYIO;

— CO3JaBaThb COOCTBEHHBIE MMCbMEHHEIC U YCTHBIC COO6H.[CHI/IH Ha OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKUX UCTOYHUKOB (I)I/I3I/I‘-ICCI(01"O COJACpIKaHus, HY6HI/I‘{HO

MMPEACTABIATE PE3YJIbTAThI HpOCKTHOﬁ WIM HCCIeI0BaTEIbCKON AESITEIbHOCTH, npru 3TOM TI'PaMOTHO HCIIOJIb30BATH H3y‘-leHHBIﬁ MOHATUNHBIN arnrmapar

M3y4aeMoro paszjena (QU3MKA W COMPOBOXKAATh BBICTYIUICHHE TMpE3eHTAlMe C y4E€TOM OCOOCHHOCTEW ayJUTOPUU CBEPCTHUKOB.TEMATHYECKOE
IJIAHUPOBAHHUE

7KJACC

Ne HaumeHoBanue pa3aejoB M TeM NPOrpamMMbl Koanuectso uacos JuexTponnbie (HUpPOBLIE) 00pa3oBaTe/bHbIEe PeCypPChI
n/n

BCero KOHTPOJIbHBIE paﬁOTbl NMpaKTHYeCKHEe ]JaﬁOTl:l




Paznen 1. @u3nka u €€ posib B MO3HAHHHM OKPY’KAIOLIEro MHUpa

1.1. | ®u3suka — Hayka o mpupoje 2
1.2. | ®u3nueckue BeJHYHHBI 2
1.3 | EcrecTBeHHO- HAYYHbIH METO] MO3HAHMS 2
Hroro 1o pasneny 6
Pasnen 2. IlepBonayajibHbie CBeJAEHHsI O CTPOEHHH BeleCTBA

2.1. | Crpoenne BemecTBa 1
2.2. | iBuenne u B3aMMoJelCcTBHE YACTHI BelleCTBA 2
2.3. | ArperaTnbie cOCTOSIHMSI BelleCcTBa 2
Hroro 1o pasueny 5
Paznen 3. /IBu:keHue W B3auMoJeiicTBHE Teq

3.1. [ Mexanuueckoe aBH:KEHHE 3
3.2. | Auepuus, macca, IIOTHOCTH 4
3.3. | Cuia. Buasl cui 14
Hroro 1o pasneny 21
Pasnen 4. laBjenne TBEPABIX TeJ, KUIKOCTel U ra3os

4.1. | MaBaenue. Iepenaua naBiaenusi TBEPABIMH TeJAMH, KHIKOCTAMH U ra3aMu 3
4.2. | JaBieHue KHAKOCTH 5
4.3. | Armocdepnoe naBaenue 6
4.4. | eiicTBHe KMIKOCTH M ra3a Ha NOrpy:kEéHHOE B HUX TeJIO 7
Hroro 1o pasneny 21
Pasnen 5. PaGora u MommuocTh. JHeprus

5.1. | PaGora u MOLHOCTH 3
5.2. | IlpocThie MeXaHU3MBbI 5
5.3. | MexaHnueckasi Heprus 4
Hroro no pazneny: 12




PesepBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME

68

8 KJIACC
Ne HaumeHoBaHue pa3/e10B M TeM NPOrPaMMbI KosnuecTBo yacoB JaexrpoHHbie (HHPPOBbIE) 00pazoBaTebHbIE PECYpPChl
n/n
BCEro | KOHTpO/IBLHBIE PaGOTHI NpaKTHYeCKHe PadoThbl
Pasnen 1. TensioBble siBIeHHS
1.1. | Crpoenue u cBoiicTBa BelecTBa 7
1.2, TenjioBble npouecchbl 21
Hroro 1o pasueny 28
Pa3nen 2. DileKTpUYecKHe W MArHHTHbIE SIBJICHUS
2.1. | DumexTpuueckue 3apsabl. 3apsiKeHHbIE TeJIa M MX B3aUMo/elicTBHe 7
2.2. | IlocTosIHHBII 3/1EKTPHYECKUIl TOK 20
2.3. | MarHuTHbIe SIBJIEHHS 6
2.4. | DnekTpoMarHuTHas MHAYKIHS 4
Hroro no pazgeny 37
PesepBHOE Bpemst 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 7
9 KJIACC
Ne | HammeHoBaHMe pPa31esioB H TeM MPOrpaMMbI KosnuyectBo yacos Juekrponnbie (uudposbie) 06pazoBaTebHbIE
n/n pecypchol
BCEro | KOHTPOJIbHbIE NpaKTHYeCKHe
paboThI paboThI
Pasnen 1. Mexanuyeckue siBJIEHUS
1.1. | MexaHn4ecKkoe JABH:K€HHE M CIOCOOBI €ro ONMMCAHMS 10
1.2. | B3aumoneiicTBue Tea 20
1.3. | 3akoHbI coxpaHeHHUst 10
Hroro 1o pasneny 40
Pasyien 2. Mexannueckue KojieGaHUsi M BOJIHbI
2.1. | Mexanuyeckue KojeGaHusi 7
2.2. | Mexanuyeckue BOJHBI. 3BYK 8




Hroro no pazneny 15

Pazznen 3. DJIeKTPOMATHUTHOE MOJIe H 3JIEKTPOMATHHTHbIC BOJHBI

3.1. | DaekTpoMarHuTHOE MOJIE M 3JIEKTPOMATHHTHBIE BOJIHbI 6

Hroro no pasneny 6

Paznen 4. CBeToBbIE SIBJIEHUS

4.1. | 3aKkoHBbI pacnpocTpaHeHHsi CBeTa 6
4.2. | JInu3bl M onTHYeCKHe NPHGOPDI 6
4.3. | Pa3o:xkenue 06eJioro cBera B CHEKTP 3
Hroro no pazaeny 15

Pasnen 5. KBanroBbie siBJIeHUSsI

5.1. | Menyckanue M NOIJIOIIEHHE CBETA ATOMOM 4
5.2. [ Crpoenne aTomuoro siipa 6
5.3. | SlnepHble peakuun 7
Hroro 1o pazzerny 17

Pa3nen 6. IloBTOPUTE/IHLHO-00001AKOIMIT MOTY b

6.1. [ CucremaTH3anusi H 0000LIeHHe NPEIMETHOIO CONEPKAHMS M ONBITA AEATEIbHOCTH, NPUOOPETEHHOr0 IPH H3y4YeHHH 9
BCEro Kypca u3HKH

Hroro 1o pasneiny 9

OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 10

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOT'O TIPOLTECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
7 KJIACC

®uznka, 7 knacc/Ilepoikun A.B., OO0 «IPODA»; AO «M3narensctBo IlpocBemenue»; Beeante cBoil BapuanT:2. Kabapaux
0.®., Opsos B.A. /0.®. Kabapaun, B.A. OpioB. — DkcniepuMeHTanbHbIe 3a1anus mo ¢usuke. 9-11 knaccsl. — M.: Bepoym, 2001. —
208c.

3. IIporpamMmMHOe obecreYeHuUE.

4. 1C. llIkona. ®uszuka, 7-11 k1. bubnnoreka HarmsaHbIx ocoowmid. — [Toj pegakiueit H.K. Xannanosa.

5. CDforWindows. ®u3suka, 7-11 k. Bubiaroreka 31eKTPOHHBIX HAMIISAHBIX TOCOOHH.

6. ®m3uka 7-11 xraccel mpakTukyMm. HTEpakTHBHEIN Kypc Gu3uku. Om3ukoH «KuBas gusukar

7. BuptyansHas mkona Kuprmia u Medoaus «Ypoxku ¢puznku Kupuinna u Medoaus

8 KIIACC

Ouznka 8 knacc/[lepoiikun A.B., OO0 «/IPODAy»; AO «13natenncto [Ipoceenienne»; Beeaure cBoii BapuaHT:

9 KIIACC

®uznka 9 knace/ [leppimkun A.B., I'yrauk E.M., OO0 «IPODA»; AO «M3narensctBo [IpocBenienue»; Beeaure cBoii BapuaHT:
METOANYECKUE MATEPHUAJIbI AJ151 YYUTEJIA

7 KJIACC

3. Pabouast nporpamma. ®usuka. 7 — 9KiIacChl: yueOHO-MeTOaMYECKOro mocoous /coct. TuxonoBaE.H. — 2-¢ u3a.,crepeotum. —M.:
Ipoa,2013. — 398,(2)

4. IIporpammsl ocHOBHOTO o01ero oopa3zoBanusa. Pusnka. 7 — 9 xmaccs! (aBTopsl:A.B.Ilepsimkun, H.B. ®unonosny, E.M. I'yTHHK).
5. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B cOOTBETCTBHHU C BRIOPAHHBIM YUYEOHUKOM:
6. Ileppikun A.B. ®usuka. 7 xinacc. YueOHUK a7 001meo0pa3zoBaTebHbIX yupexaenuit . M.:[Ipoda. 2011

7. Jlykamnk B.M. COopHuk Bonpocos u 3a1a4 1o ¢usmke. 7-9 k1. — M.: [Ipocsemienue, 2010. —192c.

8. Kupuk JI.A. ®uzuka — 7. PazHOypOBHEBBIE CaMOCTOSITEIbHBIE U KOHTPOJIbHEIE paboThl. —5-¢ n3nanue,- M.MJIEKCA, 2013.



9. AcraxoBa T.B. ®m3uka. 7 xnacc. Jlaboparopusie paboTsl. KontponbsHsie 3ananus. —Capartos:Jlumneii, 2014.
10. «KoHTposIbHO-U3MepHTENbHBIE MaTepruanbl. Pusuka. 7 kiacc/Coct. H.. 3opun. — 2-¢ uzn.,mepepad. — M.:BAKO, 2013.
11. Mapon A.E. ®usuka. 7 xinacc: yaeoHo-MeToaudeckoe nmocodue/ A.E. Mapon.- M.: JIpoda, 2011.- 123c.:

8 KIIACC

1. Pabouas nmporpamma. ®usuka. 7 — 9xaccel: yueOHO-MeToaudeckoro nocobdus /coct.TuxonoaE.H. — 2-e n3n.,crepeorun. —M.:
Hpoa,2013. — 398,(2)

. IIporpammsel ocHOBHOTO 0o01IEero oopazoBanus. ®usnka. 7 — 9 knaccs (aBropbl: A.B.Ilepeimkun, H.B. ®unonosuy, E.M. ['yTHHK).

. Pabouas nporpamma no ¢usuxe. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cOOTBETCTBHU CBEIOpaHHBIM YYEOHUKOM:

. Hepemmkua A.B. ®u3nka. 7 knace. YaeOHUK 11 001eo0pa3oBaTenbHBIX yupexaeHuii . M.:[poda. 2011

. Jlykammk B.W. COopHUK BOIIpOocOB U 3a1a4 1o ¢usuke. 7-9 k. — M.: [IpocBemenue, 2010. —192c.

. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAaMOCTOSITEIBHBIC U KOHTPOJIBHBEIE PadoTHL. —5-¢ m3ganue,- M.MJIEKCA, 2013.

. Acraxosa T.B. ®msuka. 7 knacc. Jlabopatopusie padotsl. Kontponpasie 3aganns. —Capatos:Jlumeit, 2014.

. «KoHTponmsHO-M3MepuTensHble Matepruansl. @usuka. 7 knace/Coct. H.U. 3opun. — 2-e m3n.,mepepad. — M.:BAKO, 2013.

O 00 3 &N L K W

. Maposn A.E. ®usuka. 7 xinacc: yueoHO-MeToandeckoe nocooue/ A.E. Mapon.- M.: lIpoda, 2011.- 123c.:
10.A.B. Ilepoimikun ®uszuka-8xa 2017 M. Ipoda

11.H.B. ®unonouy MeTtoauueckoe nmocodue 2015 M. JIpoda

12.A.E. Mapos, E.A. Mapon CaMOCTOSITEIbHBIC U KOHTPOJIbHBIC paboThI-8 kiace 2017 M. [Ipoda

13.B.B. [llaxmarosa ,0.P. lledep Juarnoctuueckue padbotsl -8 kimace 2016 M. JIpoda

14.AE. Mapoms, E.A. Mapos, C.B. ITo3oiickuii Coopank Bomnpocos u 3agad 2015 M. [Ipoda

9 KJIACC

3. Pabouas nmporpamma. @usuka. 7 — 9xiaccel: yueOHO-MeToamueckoro mocodus /coct.TuxonoBaE.H. — 2-¢ u3x.,crepeotun. —M.:
Hpoa,2013. — 398,(2)

4. ITporpamMMbl OCHOBHOTO 0011ero oopazoanus. dusuka. 7 — 9 knaccsl (aBropbl: A.B.Ileppikun, H.B. ®unonosuy, E.M. ['yTHHK).
5. Pabouas nmporpamma 1o ¢usuke. 7 kinacce/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBHH C BEIOPAHHBIM YUCOHUKOM:
6. [eppimkun A.B. @usuka. 7 kinacc. YueOHHK 1 0011e00pa3oBaTebHbIX yupekaenuii . M.:[poda. 2011

7. Jlykamuk B.1. Co0opHHK BOIPOCOB ¥ 331a4 1o ¢usuke. 7-9 k1. — M.: [Ipoceemenue, 2010. —192c¢.

8. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBEIE CaMOCTOSTENIFHBIC I KOHTPOJBbHEBIE paboThl. —5-¢ m3nanne,- M.MJIEKCA, 2013.

9. AcraxoBa T.B. ®uzuka. 7 xiacc. Jlabopatopusie padotsl. KonTponsHsie 3aganus. —Caparo:Jlureit, 2014.

10. «KoHTpoIbHO-N3MepuTeNbHBIe MaTepruanbl. Ousnka. 7 kmacce/Coct. H.U. 3opun. — 2-¢ m3n.,mepepad. — M.:BAKO, 2013.

11. Mapon A.E. ®usuka. 7 kinacc: yaeOHO-MeToamueckoe nocobue/ A.E. Mapon.- M.: [Ipoda, 2011.- 123c.:

. . KonTposbHbIe 1 camocTosiTenbHble paboThl 10 Gusnke. 9 kiace: k yueOnuky A.B. [lepsinkuna, E.M. I'yrHuk «®usuka 9 knacey /
O.U. I'pomrieBa. — M.: M3garenscTBO «OK3ameny, 2014,

4. Tectsl o ¢uzuke. 9 knacc: k yae6uuxy A.B. Ilepemkuna, E.M. I'ytHuk «®Pu3uka

9 kmace» / O.U. I'pomieBa. — M.: M3matenbcTBo «Ik3amen», 2010.

5. . ®msmka. 9 xinacc. TemMaTrueckre TeCTOBBIC 3aqanus Ui moarotoBku k [MA. / aBT.- coct.: M.B. Boitnenko, O.H. Mupomkuna. —
Spocnasie: OO0 «Akagemus

pasButus», 2014.

HOUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KIIACC

. bubnuoreka — Bcé mo npeamety «®Pusnka». — Pexxum mocryma: http://www.proshkolu.ru

2. BuzgeoomsiThl Ha ypokax. — Pexxumm mocryma: http:/fizika-class.narod.ru3. Eannas xomtexknusi mudpoBbIX 0Opa3oBaTENbHBIX
pecypcoB. — Pexxum noctyna: http://school- collection.edu.ru

4. VHTepecHble MaTepHaibl K ypokaM (DU3HKH MO TeMaM; TECThl MO TeMaM; HarJIAHbIC MOCOOMS K ypokaM. — Pexum mocryma:
http://class-fizika.narod.ru

5. Hudporsie obpazoBaTenbHble pecypchl. — Pexxum goctyna: http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH 1O pusuke. — Pexxum moctyna: http://www.fizika.ru

8 KIIACC

1. BuGnmoreka — Bcé no npeamery «dusnkay. — Peskum gocrymna: http://www.proshkolu.ru
2. BuneoornsITel HA ypokax. — Pesxxum nocryma: http://fizika-class.narod.ru
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3. Enunas koyurekius udpoBbIX 00pa3oBaTelbHBIX pecypcoB. — PexxuM pocryma: http://school- collection.edu.ru

4, VlarepecHple MaTepUaibl K ypokaMm (U3MKW [0 TeMaM; TECThl 110 TEMAaM; HAIISIHBIE NOCOOMS K ypokaM. — Pexum jocTyna:
http://class-fizika.narod.ru

5. llugpossie 06pa3zoBaTelbHbIE pecypehl. — Pexxum mocrtyna: http://www.openclass.ru

6. DiekTpoHHbIE yueOHHUKH 110 (pusuke. — Pexxum gocryma: http:/www.fizika.ru

9 KIIACC

1. BugeoomsiThl Ha ypokax. — Pexxum moctyma: http:/fizika-class.narod.ru

2. Enunast koyuteknust upoBhIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum mocryma: http://school- collection.edu.ru

3. UnrepecHble MaTepuanbl K ypokaM (DU3MKH IO TeMaM; TECTHI [0 TeMaM; HariSIAHBIC MOCOOWs K ypokam. — Pexum mocryma:
http://class-fizika.narod.ru

4. ITudpossie 0Opa3oBaTeabHBIE pecypchl. — Pexkxum mocrtyma: http://www.openclass.ru

5. DnekTpoHHbIE YUeOHUKH 110 pu3nke. — Pexknm mocryma: http://www.fizika.ru

6. [Jucranimonnas mkona Ne368  http://moodle.dist-368.ru/  OtkpeiTeiit  kiacc. CereBoe 00pa3oBaTenbHOE COOOLIECTBO.
http://www.openclass.ru/node/109715

7. Enunast komnekuust iudpoBeix 00pa3oBaTenbHbIX pecypcos._http://schoolcollection.edu.ru/catalog/

8. MenepasibHbIA HIEHTP HHPOPMAITMOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/

9. Nurepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azeta «1 cenTsiOpsi» Marepuains no ¢usuke. http://archive.1september.ru/fiz

11. Aunmanun ¢pusnueckux oobekros. http://physics.nad.ru/

12. Xusas dusuka: oOyqaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/

14. ®usuka: komuiekuus onbiToB. http://experiment.edu.ru

15. KoHuTposbHbIC U CaMOCTOSTEIbHBIC paboThI 1o (usuke. 9 kinace: K yuyeOHuKy A.B.

16.Ileppimkuna, E.M. I'ytHiK «Pusuka 9 kinace» / O.1. I'pomuesa. — M.: M3narensctBo «Ox3amen», 2014,

17. Tectsl mo ¢usuke. 9 xiace: k yueOuuky A.B. Ilepoikuna, E.M. I'yrhuk «®uznka

9 kmace» / O.U. I'pomiea. — M.: M3matenbcTBo «Ik3amen», 2010.

18 . ®usuka. 9 kinacc. TemMaTHueCKHe TECTOBBIC 3aanus s moArotoBku k 'MA. / aBT.- coct.: M.B. Boiinenko, O.H. MupomikuHa. —
Spocnasine: OO0 «Akagemus

paszButusi»,2014.19. Tucraniuonnas mkona Ne368 http://moodle.dist-368.ru/

20. OtkpsiThiil kiace. CeteBoe o6paszoBartenbHOe coobiectBo._http://www.openclass.ru/node/109715

21. Enunas xosmnekuus nudpoBbix obpasoBarenbHbix pecypcos. http://schoolcollection.edu.ru/catalog/

22.  depepanbHbli  1HEeHTp — WH(DOPMANKMOHHO-0Opa3oBaTenbHbIX  pecypcoB._ http://www.fcior.edu.ru/MATEPUAJIBHO-
TEXHUYECKOE OBECHHEYEHHUE OBPA30BATEJIBHOT'O TPOLECCA

YYEBHOE OBOPYJAOBAHMUE

O6opynoBaHue U IPUOOPHI:

Howmenknarypa ydeOHOro o0opynoBaHus 1O (HU3MKE ONpeneNnseTcsl cTaHgapTamu (Gu3ndeckoro oOpa3oBaHMS, MHUHHUMYMOM
coJieprkaHus yaeOHOTO MaTepHaa, 0a3lCHON MporpaMMoii o01ero oopasoBaHusl.

JlJ1s TTOCTaHOBKH JIEMOHCTPALMH JOCTATOYHO OHOTO 3K3EMIUIIpa 000pyNOBaHUs, 11l PPOHTAIBHBIX 1a0OPAaTOPHBIX pabOT HE MEHee
OJTHOTO KOMIUTEKTa 000pY/IOBaHUs Ha JBOUX YYaIINXCS.

[lepeueHp AEMOHCTPALIMOHHOTO 000PYIOBAHUS:

[Iap ¢ xoIBIIOM, MOAETH KPUCTAIUIMIECKUX PEHETOK, HAOOp TeNekeK, MpHOop I JEMOHCTPALUH PaBHOMEPHOTO MPSMOJIHHEHHOTO
JBIDKEHUS, IEMOHCTPAIIMOHHBIN MIPHOOpP 10 MHEPIINH, BECHI C pa3HOBECaMH, HAOOp TPY30B 10 MEXaHHWKE, TUHAMOMETp, AUHAMOMETP
JIByHAIIpaBJICHHBIN, map [lackans, cooOmmaronirecs cocyabl, perdar, Habop OJOKOB, NWIMHAP W3MEPHUTENBHBIA ¢ MPUHAIIC)KHOCTIMHU
(Benépko ApxuMmena), mpuOboOp A JEMOHCTpAIMM JaBJIeHHWE Ta30B M KHIKOCTEH, MpuOOp uid IEeMOHCTpaIuu aTMochepHOro
JlaBJieHus (Mare0yprckue nosaymapus), Mpuoop A1 AEMOHCTPALMH AaBJICHHS BHYTPH XHKOCTH.

[Tpubopsl: 6apomeTp, MAHOMETP KUAKOCTHBIN JEeMOHCTPAIMOHHBIH.

OBOPYJIOBAHUE JIJIS1 IPOBEJAEHUS JIABOPATOPHBIX, IPAKTUYECKUX PABOT, JEMOHCTPAILIAM
TexHUUYECKUE CPeCTBA O0yUCHHS

1. HoytOyx

2. MynbTUMETUITHBIN TIPOEKTOP

3. Okpan

4.YcrpoiicTBa BEIBOIA 3BYKOBOHM HH(pOpMAIK — KOJIOHKH JJIsS 03BYYHBAaHHS BCETO KIlacca.

5. UnTepakTuBHAS 10CKa
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