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CogepxaHuie MporpaMMbl HallpaBIeHO Ha (OPMUPOBAHHME €CTECTBEHHOHAYYHOW I'PaMOTHOCTH YYalllUXCs U
OpraHu3alIo U3y4eHUs: GU3MKU Ha JEeSITeIbHOCTHOM OCHOBE. B Hell yuuTHIBaIOTCS BO3MOXKHOCTH IpEeaMeTa
B peammsarnuu TpedoBanuiit ®I'OC OOO K MIaHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM PE3yJIbTaTam
06yquI/1;1, a TaKKC MCXKIIPECAMCTHBIC CBA3U CCTCCTBCHHOHAYYHBIX y‘-IGGHBIX npeaAMETOB HAa YPOBHC OCHOBHOI'O
o0mero oOpa3oBaHUsI.

OBIIAA XAPAKTEPUCTHUKA YYEBHOTI'O ITIPEJIMETA «®U3UKA»

Kypc ¢usuku — cucremooOpa3ymomuid A €CTeCTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB, IMOCKOJBKY
(u3uUecKre 3aKOHBI JIeXKaT B OCHOBE MPOLIECCOB U SBJICHUHN, N3y4aeMbIX XUMHUEH, OHOIoTHel, acTpOHOMHEH
u (usnueckoit reorpadpueni. Puzmka — 3ITO MPEAMET, KOTOPHIH HE TOJIHKO BHOCHUT OCHOBHOHM BKJIAJl B
€CTeCTBEHHOHAYYHYIO KapTHMHY MHpPa, HO M MPEAOCTABISAET Hanbosee sCHble 00pa3iibl MPUMEHEHHSI HAyYHOT'O
MeTOoJa IO3HaHufA, T.e. Crmocoba MOJyuyeHUs JTOCTOBEpPHBIX 3HaHM o mupe. Hakonen, ¢uszmka — 37O
NpeAMET, KOTOPbIM Hapsiy C JAPYTMMH €CTECTBEHHOHAYYHBIMM NpPEIMETaMH JOJKEH JaTh IIKOJIbHUKAM
IpeJCTaBICHUE 00 YBJIEKATEJIbHOCTH HAyYHOTO HCCIIEIOBAHHUS W PAJOCTH CAMOCTOSITEIBHOIO OTKPBITUS
HOBOTO 3HAHMSL.

Onmna w3 riaBHBIX 3a7ad  (pU3MUecKoro oOpa3oBaHUS B CTPYKType OOIIero oOpa3oBaHUS COCTOUT B
(OopMHpPOBAHNN €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM Macchl 00y4aromuxcs,
KOTOpBIE B JajibHelmeM OynyT 3aHSThl B CaMbIX pa3HO 00pasHbIX cdepax nestenbHocTH. Ho He MeHee
BAKHOM 3aJa4yeil SIBISETCSA BBIABICHHWE W IMOATOTOBKA TAJaHTJIMBBIX MOJIOABIX JIOJAEH I MPOJOJIKEHUS
oOpa3oBaHMs ¥ JanbHeWmed mnpodecCHOHANBHON NeATEeNhbHOCTH B 00JacTH eCTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUM M CO3JaHUM HOBBIX TexXHONOrui. CoriacHO MPUHATOMY B MEXIYHAPOJIHOM COOOIIECTBE
ornpenenenuio, «EcrecTBeHHOHaY4YHAasi IPaMOTHOCTh — 3TO CITIOCOOHOCTD YeJIOBEKA 3aHUMAaTh aKTHBHYIO TPaXk-
JAHCKYIO MO3ULHI0 MO OOIIECTBEHHO 3HAUYMMBIM BOIPOCAM, CBSA3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €ro
TOTOBHOCTh HMHTEPECOBATHCSI E€CTECTBEHHOHAYYHBIMH HAE€IMU. HaydHO TrpaMOTHBIM YEIOBEK CTPEMMTCA
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXACHHHM IPOOJIEM, OTHOCSIIMXCA K €CTECTBEHHBIM HayKaM H
TEXHOJIOTUSIM, YTO TPEOYET OT HEero CIEeAYIONUMX KOMIIETEHTHOCTEH:

1. HAyYHO OOBSCHATH SIBIICHUS,
2. OLICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBaHMS,
3. MHTEPIPETUPOBATH JAHHBIE U UCIIOJb30BATh HAYUYHbIC JOKA3aTEIbCTBA IS ITOJYUYEHHS BHIBOJOB.

Nzydenune Gpu3nku ciocoOOHO BHECTH PEIIAIONINHA BKIIAA B (POPMUpPOBAHHE €CTECTBEHHOHAYYHON TPAMOTHOCTH
oOydJaronuxcs.

HEJIN U3YYEHUSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»

Ilenn wu3ydyeHus GU3MKM Ha YpPOBHE OCHOBHOIO o0mero oOpa3oBaHus omnpeneneHsl B Konuenmuu
npenojaBanus yueOHoro npeamera «Pusuka» B 00pa3zoBaTenbHbIX opraHusauusx Poccuiickoit deneparnum,
peanu3yloluX OCHOBHBIE 00IIe00pa3oBaTeiabHble IPOrpaMMbl, YTBepkIEHHON pemeHuem Komnerun
MunucrepcerBa npocsenienus Poccuiickoii @eneparuu, mpotokon ot 3 nexadpst 2019 r. Ne [TK-4BH.

[enn nzydeHus: GU3MKU:

. npruoOpeTeHne NHTEpeca U CTpeMIICHUS 00yJalonuxcsl K HAydHOMY W3YYEHHIO TIPHPOIbI, pa3BUTHE
UX MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEIH;

. pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJE IO3HAHHS U (OPMHPOBAHUE MCCIIEOBATEIBCKOTO
OTHOUIECHUS K OKPYKAIOIIIM SIBICHUSIM;

. ¢opMHpOBaHHE HAayYHOI'O MHMPOBO33PEHHs KaK pe3ysibTaTa M3yYeHHs OCHOB CTPOCHHUS MaTEepUu H
byHIaMEHTAIBHBIX 3aKOHOB (PU3HKHU;

. (dopmMHpoOBaHUE TPEACTABICHUIN O POIK (PUUKHU JJIS PA3BUTHUS IPYTHX €CTECTBEHHBIX HaYK, TEXHUKH U
TEXHOJIOTHI;

. pa3BUTHE TMPEICTaBICHUH O BO3MOXKHBIX cdepax Oyaymied npodhecCHOHAIBHOW JesTeTbHOCTH,

CBSI3aHHOM C (PM3HMKOM, MMOJATOTOBKA K JAJIbHEHIIIEMY OOYYCHHIO B 9TOM HaIpPaBJICHHUH.

JlocTikeHre STHX Ieiel Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS OOCCIEUYMBACTCS PEIICHHEM
CIIETYIOIINX 3a1a4:



. npuoOpeTeHue 3HaHUM O JUCKPEeTHOM CTPOCHHHM BEIIEeCTBAa, O MEXaHWYECKUX, TEIJIOBBIX,
AIIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

. NpUOOpEeTEeHUE YMEHUN ONUCHIBaTh M OOBICHATH (PU3MYECKHE SBJICHUS C HCIOJIb30BaHUEM
IIOJIyYCHHBIX 3HAHU;

. OCBOEHHE METOJIOB pEIIECHUsl MPOCTEHIINX pacu€THBIX 3aJad C MCIOJIb30BaHUEM (HHU3UUECKUX
MOJIeJIei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

. pa3BUTHE YMEHUI HaOI0/1aTh MPUPOIHBIC SBICHUS U BBHINOIHITH OMBITHI, Ja00OpaTopHble pabOTHI U
IKCIIEPUMEHTAIbHBIC UCCIICIOBAHMSI C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX IPUOOPOB;

. OCBOCHHE TIPUEMOB PaboThl ¢ mHpOpMaIuel (HU3NIECKOTO COACp)KaHUS, BKIIOUYas MHPOPMAIHIO O
COBPEMEHHBIX JOCTHKCHUAX (U3UKH; aHATIN3 U KPUTHUUYECKOE OIICHUBAaHNE HH(OPMAIIHH;

. 3HAKOMCTBO CO cdepamMu TNpOoPECCHOHATBHOW NEATEIbHOCTH, CBS3aHHBIMU C (u3uKOH, u

COBpPCMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMHU HAa NOCTHIXCHUAX (1)H3I/I‘ICCKOI>'I HAayKH.

MECTO YYEBHOI'O ITPEMETA «®PU3UKA» B YYEBHOM IIJIAHE

B cootBerctBUn ¢ ®I'OC OOO usuka siBiasieTcss 00s3aTEIBHBIM MIPEAMETOM Ha YPOBHE OCHOBHOT'O OOIIIETO
obOpazoBanus. Copepkanue ydeOHOro mnpeamera «Pus3uKa», NpeACTaBICHHOE B padoueil mporpamme,
coorBerctByeT ®I'OC OOO, IlpumepHOl OCHOBHOI 00pa3zoBaTEIbHON IMpOrpaMMe OCHOBHOTO OOIIEro
o0Opa3oBaHusl.

YueOHBIM TIJIaHOM Ha WM3ydeHue u3NKA Ha 0a30BOM ypOBHE OTBOAMUTCS: 238 4YacoB 3a TpH rojma oOydeHHs,
B 7 Kimacce — 68 yacoB (2 yaca B Hefenm0), B 8 kiacce — 68 yacoB (2 waca B Hemeno), B 9 kmacce — 102
yaca (3 yaca B HEJIENIO).

COJEPKAHUE YYEBHOI'O ITPE/IMETA

7 KVIIACC

Pa3nes 1. ®u3nka u e€é posib B NO3HAHUHM OKPY/KAIOIIEro MUpa

®u3rka — Hayka o MpUpoe, u3ydaeT (HU3NUecKUe SIBICHUS: MEXaHUYECKUE, TETJIOBbIE, DJIEKTPUUECKHE, Mar-
HUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenMuuuHBL. M3mepenuwe dusnuecknx BenwuuH. Pusznyeckue mpuoOopel. I[lorpemHocTh
u3MepeHuil. MexxayHapoaHas CucTeMa eIMHULL.

Kak ¢usuka u npyrue ectecTBEHHbIE HAayKH M3y4aloT Npupody. EcTecTBEeHHOHayudHBIM METOJ] MO3HAHUSA:
HaOII0/IeHUE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBIIKEHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE THIIOTE3,
o0BsicHeHue HaOMI0AaeMoro siBjeHus. Onucanue GU3NYECKuX SIBICHUHN C IOMOIIBI0 MOJETEH.
JdemoncTpanuu

1. MexaHnueckue, TEII0BbIE, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC SIBJICHUS.

2. ®usnueckue IpuOOopsl U MPOIEAYPa MPSAMBIX U3MEPEHUI aHATOTOBBIM M IU(PPOBBIM MTPUOOPOM.
JlaGopaTopHblie padOThI M ONBITHI

1. Onpenenenue 1EHbI JEICHUs KAl U3MEPUTENBHOTO TpUdopa.

2. U3mepeHue paccTosiHUiA.

3. 3mepenne 00bEMa KUIKOCTH U TBEPAOTO TEA.

4. OnpeneneHue pasMepoB MAJIbIX TeEl.

5. U3mepenne temneparypsl pu MOMOILHU KUIKOCTHOTO TEPMOMETPA U IATUMKA TEMIIEPATYPHI.

6. IlpoBeneHune wuccienoBaHWs 1O MPOBEPKE TUIOTE3bl: JAIbHOCTh MOJIETA IIApUKA, IYHIEHHOIO
TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIbIIe BHICOTA MYCKA.

Pa3znea 2. [lepBoHayaibHbIE CBEJEHUA 0 CTPOEHUHU BellleCTBA

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BeecTBa. OMBITHL, JOKA3bIBAIOIIUE JUCKPETHOE CTPOCHHE BEIIECTBA.

JBwxenue vactuil BemecTa. CBsIi3b CKOPOCTU JABUKEHUS YaCTHUIL C TeMIiepaTypoil. BpoyHOBCKoe NBH>KEHHE,
muddy3us. BzaumozeiicTBie yacTHIl BEIIECTBA: IPUTSXKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, XKUAKOCTEH M TBEPHABIX (KPUCTAIUIMYECKUX) TeIl.
B3auMocCBsA3p MEXy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHOMOJIEKYJISPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUU BOJBL. B3anMOCBSI3p MEXKIy CBOWCTBaMHU BEIIECTB B



Pa3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOS-
HUl Bobl. OCOOEHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI.

JdemoHcTpanuu

1. HaGmonenne OpOYHOBCKOTO JBM)KEHUSI.

2. Habmonenue muddysum.

3. Habmronenue siBIeHUM, OOBSICHSIIONINXCS TPUTSHKEHUEM HITA OTTATKMBAHUEM YaCTHUI] BEIIECTB.
JlaGopaTopHble padOThI M ONBITHI

1. Onenka auamerpa atoma METOAOM PsIIOB (C UcTonb3oBaHueM (hoTorpaduii).

2. OnbITHI O HAOIIOIEHUIO TETNIOBOTO PACIIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO TEUCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSKEHUSI.

Paznen 3. /IBu:xeHMe M B3aUMO/IeiCTBUHI

Mexanunueckoe aBmxeHue. PaBHomepHoe u HepaBHOMepHOE ABMxkeHue. CkopocTb. CpenaHsis CKOPOCTh MPHU
HEpPaBHOMEPHOM JIBHKEHUU. PacuéTr myTu U BpeMeHHU BUKEeHUs. PABHOMEpHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeiHsist CKOPOCTh IPU HEPABHOMEPHOM JIBMXKEHUU. Pacyér myTu U BpeMeHU JABUKEHUS.

SIBnenne nHepuuu. 3aKOH UHEPIMU. B3anmoaeicTBre Ten Kak MpUYrHa U3MEHEHHUSI CKOPOCTH IBUKEHHUS TEJ.
Macca xak Mepa uHeptHocTu Tena. [lmoTHocTh BemecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B
equHNIE 00BEMA BEIIECTBA.

Cuna Kak xapakTepucTHKa B3aumonaecTBus Ten. Cuiia ynpyroctd W 3akoH ['yka. M3mepeHue cuibl ¢
NIOMOUIbI0 JUHAMOMETpA. SIBI€HME TATOTEHMs M cuila TshkecTH. Cuina TsbkecTd Ha Apyrux manerax (MC).
Bec tena. HeBecomocth. CnokeHre CUJl, HAIIPABJICHHBIX MO OJHOU mpsiMoil. PaBHonelcTBytomas cui. Cuna
TpeHusl. TpeHHe CKOIbKEHUs U TpeHue nokod. Tpenue B npupoje u texuuke (MC).

JdemoHcTpanuu

1. HabmoieHne MexaHn4ecKoro JBUKCHHS Tea.

2. U3mepeHune cKopoCTH NPSIMOJIMHEUHOTO JIBUYKEHHUS.

3. HabmroeHue sIBICHUS HHEPIIUH.

4. HabmoieHre n3MEHEHUSI CKOPOCTH TIPH B3aUMOJICHCTBUU TEJI.

5. CpaBHeHHUE MacC MO B3aUMOJECHCTBUIO TEll.

6. Cio>xeHue CUJl, HalpaBJICHHBIX 110 OJHON MPSMOM.

JlabopaTropHbie padoThl U ONBITHI

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBMXKEHHS (IIapuKa B >KMIKOCTH, MOJENHU 3JIEKTPHYECKOTO
ABTOMOOMJIS U T. 11.).

2. OnpeneneHue cpeHel CKOPOCTH CKOIBKEHHS OpyCKa WIIH IIaprKa M0 HAaKJIOHHOM TIOCKOCTH.

3. Onpenenenne MIOTHOCTH TBEPIOTO TeNA.

4. OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbKeHUd (Aedopmanyin) NpyKUHbI OT MPUII0KEHHOM CHUJIBL.
5. OnbIThl, AEMOHCTPUPYIOUIME 3aBUCHUMOCTb CWUJIbI TPEHHUS CKOJBXEHUS OT Beca Tella U XapakTepa
CONPUKACAOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, ’KUAKOCTEH U Ta30B

JaBnenue. CriocoObl yMEHbIICHUS U yBeTWYEeHUs JaBieHus. JlaBneHue ra3a. 3aBUCUMOCTh JaBJICHUS Ta3a OT
o0béMa, Temmeparypsl. Ilepenava naBieHust TBEPABIMU TEJNaMH, KUIKOCTSAMHU W ra3amu. 3akoH [lackans.
[THeBMaTHUeCcKHe MaIIUHBI. 3aBUCHUMOCTh JABJICHUS XUAKOCTU OT IIyOWHBI. ['MapocraTuueckuii mapagokc.
CooOmaromuecs cocyasl. [ uapaBinyecKkue MeXaHu3MBbl.

Atmochepa 3emmm u armochepHoe maBneHue. [IpUduHBI CyIIECTBOBaHMS BO3AYNIHON OOOJOYKHA 3eMIIH.
Omnswit Toppuuenu. M3Meperrne aTMOCEepHOTO JAaBIeHUS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT BBICOTHI
HaJ ypoBHeM Mops. [Ipubops! 11t u3mepenus atMochepHOro JaBiIeHHUS.

JleiicTBue KHUIKOCTH M ra3a Ha NMOTPYXEHHOE B HUX Teno. BrITanmkuparomias (apxumenoBa) cuja. 3aKOH
Apxumena. [InaBanue ten. BoznyxomiaBanue.

JdemoHcTpanuu

. 3aBUCHMOCTb JABJIEHUS ra3a OT TEMIEPATYPBI.

. [lepenaua naBneHust )KUJIKOCTBIO U Ta30M.

. Coobmiaronuecst COCy/Ibl.

. 'mapaBnnueckuii mpecc.

. [IposiBnenune aecTBus aTMOCHEPHOTO JTaBJICHHS.

. 3aBUCUMOCTb BBITAJIKMBAIOLIECH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJa U TNIOTHOCTHU >KUKOCTH.

. PaBeHCTBO BBITAJIIKUBAIOIIEH CHIIBI BECY BBITECHEHHOW KUJKOCTH.

. YcnoBue miaBaHus TeN: TUIABaHUE WM MOTPYKEHUE TeN B 3aBUCUMOCTH OT COOTHOIICHUS TUIOTHOCTEH Tela
U KUIKOCTH.

01N DN B WN—



JlaGopaTopHble padOThI M ONBITHI

1. UccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00bEMa MOTrpy>KEHHOH B KHUAKOCTh YaCTH Tela.

2. OnpeneneHne BoITAIKMBAIOIIEH CHIIBI, JEHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, IEWCTBYIOIIEH HA TEJIO B KUJKOCTH, OT MacChl Tea.

4. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKHMBAIONIECH CUJIbI, JEHCTBYIOIIEH HA TEIO B JKUAKOCTH, OT
00BEMa MOTpyKEHHOH B )KUIKOCTh YACTH TeJa U OT IJIOTHOCTH JKUAKOCTH.

5. KoHcTpynpoBaHue apeomeTpa Wi KOHCTPYMPOBAHUE JIOJKU U ONIPEAEICHUE €€ IPy30M0bEMHOCTH.
Pa3nesn 5. PaGoTa 1 MOIIHOCTB. JHEpPrus

Mexanudeckas pabora. MOIIHOCTS.

[IpocThie MeXaHM3MBI: pbIYar, OJOK, HaKJIOHHAs TUIOCKOCTh. IIpaBuio paBHOBecus perdara. [IpumeHeHwme
MpaBuJjIa paBHOBECHS phIuara K 0J0Ky. «3oi0Toe nmpaBmiio» Mexanuku. KIIJ] mpoctsix MmexanusmoB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexannveckass »sHeprud. KunHernueckas M INOTeHUManbHas odHeprud. I[IpeBpamienne omHOro BHAA
MEXaHUYECKON IHEPTUU B IPYroi. 3aKOH COXPAHEHUSI SHEPTUHU B MEXaHUKE.

JdemoHcTpanuu

[IpuMepsl POCTHIX MEXaHU3MOB

JlaGopaTopHble padOThI M ONBITHI

1. Onpenenenue pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JBM>KEHUU TeJla MO0 TOPU30HTAIbHOM MTOBEPXHOCTH.
2. UccnenoBanue yclioBU paBHOBECHUS phluara.

3. U3mepenne KIIJI HaKJIOHHOM IJIOCKOCTH.

4. 3yueHue 3aKkOHa COXPAHEHUS] MEXaHUYECKOW SHEPTUH.

8 KUIACC

Pa3nen 1. TeruioBble siBaeHUs

Monenu TBEPAOTO, KUIKOTO U ra3000pa3HOro COCTOSHUN BemlecTBa. Kpucraminueckue u amopgHsbie Tena.
OOBsiCHEHHE CBOMCTB ra3oB, KUIAKOCTEH U TBEPBIX T HA OCHOBE MOJIOKEHUH MOJIEKYISIPHO-KUHETHYECKON
teopu. CMauyMBaHUE 1 KaNWLISPHBIE SBJICHUS. TEIIOBOE paclIupeHue U CHKATHE.

Temneparypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TETIOBOT'O JBUKEHUS YACTHULL.

Buytpennssa sHeprusi CriocoObl M3MEHEHUs BHYTPEHHEH SHEpruu: Temionepeaada U COBEpIIEHUE pabOTHI.
Buasl Tenonepenaun: TEIONPOBOIHOCTb, KOHBEKIUS, U3ITyUCHHE.

KonuuectBo TemnoTel. YenbHass TEIUIOEMKOCTh BeIlIeCTBa. TemiooOMeH U TEIUIOBOE paBHOBECHE.
VYpaBHeHue TeruioBoro Oananca. [lnaBieHne u OTBEpACBAHHME KPHUCTANIMYECKUX BEIIECTB. Y IENbHAS
teryota TiaBiaeHus. [lapooOpaszoBanne u koHaeHcanus. Mcmapenune (MC). Kunenue. YnenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHUS OT aTMOC(hEpHOro JaBiieHus. BIaxkHOCTh BO3ayXa.
DOHeprus TOmIMBa. Y IeJbHas TEII0Ta CrOPaHHUsL.

[puanunsr paboter TemnoBbix asurareneit. KIIJI TeruioBoro asurarens. TemioBble ABHTaTENd W 3alIUTa
okpyxkarotei cpeasl (MC). 3akoH coXpaHEHHUS U MTPEBPAICHHUS YHEPTUU B TEIIOBBIX mporeccax (MC).

JdemoncTpanuu

. HaGnronenue OpOyHOBCKOTO JIBHIKECHUS

. Habmonenue nuddyznm

. Habmronenue sSBieHU CMaurBaHUS W KaMIUIISPHBIX SBICHUN
. Habnmroienue TemnoBoro paciupeHust Tei

. I3MeHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMA U HarpEeBaHUU WITH OXJIAXKICHUU
. [IpaBuna uamepeHus remMneparypsl

. Bunsl Tenonepenaun

. OxytaxxieHue mpy CoBEpILIEHUU pabOThI

. HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMH CHIIAMU
10. CpaBHEHHE TEIITIOEMKOCTEN Pa3IMYHBIX BEILIECTB

11. HabGnronenre KUmeHus

12 .HabGirofeHue moCcTOSHCTBA TEMIIEPATYPhI TTPH TUTABICHUT
13. Monenu TeniaoBbIX ABUTaTENEH

O 00 1IN DN B W~

JlaGopaTopHblie padOThI M ONBITHI
1. OnbITE MO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSIKEHUS



2. OnbITH MO BRIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIM caxapa

3. OnbITHI 10 HAOTIOICHHUIO TEILIOBOTO PACIIMPEHHUSI Ta30B, )KUIKOCTEH U TBEPIBIX TEI

4. OmnpenencHue AaBJICHHUS BO3IyXa B Oa/IOHE MITIPHIla

5. OmeIThl, AEMOHCTPUPYIONIME 3aBHUCHMOCTH JaBIEHUS BO3QyXa OT €ro 0o0bEMa M HArpeBaHHs WU
OXJIAKICHUS

6. [IpoBepka rumoTe3bl TMHEWHON 3aBUCUMOCTH JJTUHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKOM TPYOKe OT
TeMIepaTypbl

7. HabmroieHue n3MeHeHNsl BHYTPEHHEW SHEPTUU Tella B pe3y/bTaTe TEIUIoNepeau U padoThl BHEITHUX CHIT
8. MccnenoBanue sIBJICHUS TEIII00OMEHA TIPH CMEIIIMBAHUH XOJIOTHON U TOPSYEH BOJIBI

9. OnpeneneHne KOMMYECTBA TEIUIOTHI, MMOJYICHHOTO BOJIOHM MPHU TEIJIOOOMEHE C HATPETHIM METAJUTHUYECKUM
HWIAHAPOM

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA

11. UccnenoBanue npouecca vCnapeHust

12. Onpenenenre OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa

13. Onpenenenne yneabHON TEMIOTHI IUIABJICHUS JIba

Pa3nes 2. JiekTpuyecKue M MATHUTHBIC SIBJICHHSA

Onektpuzanus Ten. J[Ba poaa aleKTpUYecKuX 3apsnioB. BiaumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kyrmona
(3aBUCUMOCTD CHITBI B3aUMO/ICUCTBHUS 3aPsHKEHHBIX TEJ OT BEJIMUMHBI 3aPSIOB U PACCTOSHUS MEXK]Ty TEIaMH).
Onektpuueckoe nosie. Hanpssk€HHOCTh 3yiekTpuueckoro mosis. [IpuHOuI cynepno3uuuy 3JIEKTPUYECKUX
noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsaoB. DJIeMEeHTapHbIN dnekTpuueckuid 3apsia. Ctpoenne aroma. [IpoBogHuku u
JUAJIEKTPUKU. 3aKOH COXpPaHEHUs AJIEKTPUUECKOTO 3apsi/ia.

OJIEKTPUYECKUI TOK. YCJIOBHUS CYHIECTBOBAHHS JJIEKTPHUYECKOr0 TOKa. VICTOYHMKM NOCTOSHHOIO TOKa.
JIeCTBHS IEKTPUUECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MATrHUTHOE). DIEKTPUYECKHH TOK B JKHUIKOCTSIX
U razax.

Onexkrpuueckas nenb. Cuna Toka. DieKkTpudeckoe HampspkeHue. CONpOTHUBIIEHHE NMPOBOJHMKA. Y IEIBHOE
CONPOTHUBIIEHHE BellecTBa. 3akoH OMma g yyactka uenu. [locienoBarenbHoe U nmapamuieIbHOE COETUHEHUE
IIPOBOHUKOB.

PabGoTa 1 MOIIHOCTB ANEKTPUUECKOTO TOKa. 3akoH J[xoyns— JleHna. DnekTpuueckue menu U moTpeOnTeH
AIIEKTPUUYECKON IHEpruu B ObITy. KopoTKoe 3aMbIKaHue.

[TocTostHHBIE MarHuThl. B3ammonelicTBHEe NOCTOSAHHBIX MAarHMTOB. MarHuTHoe mnose. MarHuTHoe mose
3eMiu M €ro 3HadeHue g ku3HU Ha 3emuie. OnbIT Opcrena. MarHUTHOE MoJie 3JIEKTPUYECKOrO TOKa.
[IpuMeHeHne »>IEKTPOMAarHUTOB B TEXHHUKE. J[eWCTBME MAarHUTHOINO MOJII Ha MPOBOJHHUK C TOKOM.
DNEeKTPOABUTATENb TOCTOSHHOTO TOKa. Mcronb3oBaHue 3JEKTpOABUTATENIed B TEXHUYECKUX YCTPOMUCTBAX U
Ha TPaHCIOpPTE.

OmnbiTel @apanes. SIBnenue snekrpoMarHuTHON WHAYKUuU. [IpaBuno Jlenna. Dnextporenepatop. CrnocoOsl
MOJTyYEHUS JIEKTPUUECKON SHEPTUH. DIIEKTPOCTAHLIMN HA BO30OHOBIIIEMbIX HCTOYHUKAX SHEPTHUU.

JdemoHcTpanuu

DnexTpu3anus Teln
JIBa poJia aNEeKTPUYECKUX 3aps0B U B3aUMOJICHCTBUE 3apsKEHHBIX Tell
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIA
DIIeKTpOCTaTUYECKast HHIYKIIHS
3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiI0B
[IpoBOTHUKYM U AUDIIEKTPUKHU
MoaenupoBaHUE CUIOBBIX JIMHUM JIEKTPUYECKOTO OIS
M cTOYHMKH TOCTOSTHHOTO TOKa
JIefiCcTBHS DIIEKTPUYECKOIO TOKA
. DNEKTPUYECKUN TOK B KUJIKOCTH
. 'a30BBI11 pas3psn
. U3mepenue cuiibl Toka aMnepmMeTpoM
. I3mepenue 37eKTpUuyecKoro HarpsiKEeHUs BOJIBTMETPOM
. PeocTtaT u Mara3uH conpoTUBICHUI
. B3aumopeiicTBre MOCTOSIHHBIX MarHuTOB
. MoaenupoBaHre HEBO3MOKHOCTHU Pa3J€IeHUs MOJIOCOB MAarHMUTa
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17. MoaenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MarHUTOB

18. OmbIT Opcrena

19. MarauTHOE 1oJie TOKa. DJIEKTPOMArHUT

20. leiicTBME€ MarHUTHOTO TOJII HA MPOBOJHUK C TOKOM

21 DaexkTpoaBUTaTeNlb NOCTOSIHHOTO TOKA

22. UccnenoBaHue sIBICHUS 3IEKTPOMArHUTHONW MHIYKIIUU

23. Onwitel Dapanes

24. 3aBUCHMOCTb HAIIPaBJICHUsI UHIYKIIMOHHOTO TOKa OT YCJIOBMM €ro BO3HUKHOBEHHUS
25. DAeKkTporeHepaTop NOCTOSIHHOIO TOKa

JlabopaTropHbie padoThl U ONBITHI

1. OnbIThI 10 HAOTIOJCHHUIO SNIEKTPU3AIUYU TNl MHAYKIIMEH U MPU COTPUKOCHOBEHUHU

2. HccnenoBaHue IEUCTBUS SJIEKTPUUECKOTO MO HA TPOBOJHUKHU U JUAIICKTPUKH

3. CoOopxka u mpoBepka padOThI ATEKTPUUECKOH IETH MTOCTOSHHOTO TOKa

4. W3mepeHue U peryJupoBaHuE CUJIbI TOKA

5. M3mepeHue U peryaupoBaHue HAIPSKCHUS

6. HccnenoBaHue 3aBHCHUMOCTH CHJIbI TOKA, HIYILETO 4Y€pe3 pPE3UCTOpP, OT CONPOTHUBIEHUS PE3UCTOpa U
HaIpsKEHUS Ha PE3UCTOPE

7. OmbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH AJIEKTPUUYECKOTO COMPOTUBJICHHUS MPOBOJHUKA OT €ro JIJIUHBI,
IUIONIA/I MIOTIEPEYHOT0 CEUEHUs U MaTeprala

8. TlpoBepka npaBuiia CI0KEHUS HAPSHKEHUM MPU TTOCIIE0BATEILHOM COEIMHEHUU JIBYX PE3UCTOPOB

9. TlpoBepka mpaBuJia JiJIsl CHJIbI TOKA IPU MapajuIeIbHOM COSAMHEHUN PE3UCTOPOB

10. Onpenenenue padOTHI TEKTPHUECKOTO TOKA, UAYIIETO Yepe3 Pe3nUCTop

11. Onpenenenrie MOITHOCTH AIEKTPUUECKOTO TOKA, BBIICIISIEMON Ha PE3UCTOPE

12. UccnenoBanuie 3aBUCUMOCTH CUJIBI TOKA, UYILETO YEpe3 JaMIIOUKy, OT HAIPsLDKEHUS Ha Hel

13. Onpenenenne KIIJI narpeBatens

14. VccnenoBanrie MarHUTHOTO B3aUMOJIECHCTBUS MOCTOSTHHBIX MarHUTOB

15. VI3yueHue MarHuTHOTO IOJISI TIOCTOSIHHBIX MarHUTOB IIPU UX 0ObETUHEHUH U Pa3AeIeHUN

16. UccnenoBanue nelCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OnpIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aUMOJECUCTBUS KaTYIIKH C TOKOM U MarHuTa OT CUJIbI
TOKA U HallpaBJICHUs TOKA B KaTYIIKE

18. N3ydyeHue neicTBUs MArHUTHOTO MOJISl HA MPOBOJHUK C TOKOM

19. KonctpyupoBanue u u3ydeHue padOThl JIEKTPOJBUTATEIS

20. U3mepenue KIIJI a5exTpoaBUrareibHOM YCTaHOBKH

21. OnbITHI IO UCCNEAOBAHUIO SIBJIICHUS SJIEKTPOMArHUTHOW MHIYKIUU: UCCIIEIOBAHNE U3MEHEHUN 3HAYCHUS
Y HanpapJeHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 1. Mexann4deckue siBJIeHHUSA

Mexannueckoe ABuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTH MEXAHHUYECKOTO
JBU>XEeHUs. PaBHOMEpHOE psSIMOJIMHEHOE ABWKEeHNE. HepaBHOMEpHOE NTPsAMOJIMHEITHOE NBIKeHUE. CpeaHsis
Y MTHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JABUKEHUHU.

VYckopenue. PapHoyckopeHHOE npsiMoauHelHoe aBrkeHne. CBoOonHoe nageHue. OnbIT [amunes.
PaBHOMepHOE ABIKEHHE 1O OKpykHOCTH. Ilepnon u wyactora oOpamienus. JInHelHast U yriaoBas CKOPOCTH.
LleHTpOoCTpEMHUTENBHOE YCKOPEHHUE.

ITepssbiit 3axk0oH Herotona. Bropoit 3akoH HetotoHa. Tpernii 3akoH HeroToHa. [IpuHnumn cynepno3sunuu cuil.
Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: Cujla TPEHUSI CKOJILKEHUS, CUjla TPEHUS TTOKOS, IPYTHE BHUJIbI
TPEHUSI.

Cuna TsKecTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpeHHEe CBOOOAHOrO majieHus. JIBI>KeHHE MJIaHeT BOKPYT
Conama (MC). Ilepast kocmMudeckasi CKOpocTb. HeBeCOMOCTh U meperpy3Ku.

PaBHOBecue MaTepuanbHOM TOUKH. AOCOIOTHO TBEpIOE Teino. PaBHOBecue TBEPIOTO Tena C 3aKPEIIEHHOM
OChI0 BpauieHust. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. U3menenne ummysnbsca. UMnynbe cuiibl. 3aKOH COXpaHEHUsI UMITYJIbca. PeakTMBHOE IBUKEHUE
(MC).



Mexannueckass pabota U MoImHOCTh. PaboTa cun TspkecTH, ynpyroctu, TpeHuss CBsi3b SHEPrUM U padOTHI
[loTrenuuaneHas sHeprusi Tena, MOJHATOrO HAJ MOBEPXHOCTHIO 3eMiu. lloTeHiManbHas 3HEprus CKaToi
npyxunbl. Kunernueckasi sneprusi. TeopeMa 0 KHHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUH.

JdemoHcTpanuu

1. HabmoneHne MeXaHU4eCKOro ABMKCHHSI Tela OTHOCUTEIBHO Pa3HBIX TE OTCUETA

2. CpaBHeHUE NTyTEH U TPACKTOPHUH ABUKEHUSI OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA

3. V3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOIO JBUKECHHUSI

4. WccnenoBaHne MNPU3HAKOB PABHOYCKOPEHHOTO JABHMKECHUS

5. Habmionenue ABMKEHHS Tela IO OKPY>KHOCTH

6. HaOmiomeHue MexXaHMUYECKHX SIBICHHH, NpouCXoasmux B cucreme orcuéra «Temexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIB)KEHUHM OTHOCHUTEIHHO KaOuHeTa (pu3uku

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJa U JEUCTBYIOLIECH HAa HETO CHUJIbI

8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU Tel

9. M3meHeHue Beca Teja Mpyu YCKOPEHHOM JIBUKEHUH

10.Ilepenava umnynbca Ipyu B3aUMOJEHCTBUM TET

11.ITpeoOpazoBanus SHEPTUHU TIPH B3AUMOJICHCTBUH TEJ

12.Coxpanenue uMnysibca Ipyu HEYIPYroM B3auMOICCTBUH

13.CoxpaneHne uMIynbca npu abCOIIOTHO YIPYTOM B3aUMOACHCTBUI

14 . HaGnroneHne peakTHBHOTO JIBHXKCHHS

15.CoxpaneHre MEXaHUYECKOW YHEPTUU IPU CBOOOIHOM IMaJICHUN

16. CoxpaHneHne MEXaHUYECKOM SHEPTUU MPHU JBUXKEHUHU TeJIa MO JEHCTBUEM MTPYKUHBI

JlaboparopHbie padoThl U ONBITHI

1. KoHcTtpynpoBaHue TpakTa AJisi pa3roHa U JalbHEHUIIEro paBHOMEPHOT'O ABMXKEHUS IapUKa UITH TEJICKKHI

2. Omnpenenenue cpeaHel CKOPOCTH CKOJMBKECHUS OpyCKa WIIH JBUKCHHS MIApHUKa 110 HAKJIOHHOM IIOCKOCTH
3. Omnpenenenue yCKOpeHUs Tella MpU PAaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJI0CKOCTH

4. MHccnemoBaHue 3aBUCHMOCTH IYTH OT BpPEMEHH NPU PaBHOYCKOPEHHOM JBIKCHHU 0€3 HavaabHOM
CKOPOCTH

5. TIpoBepka rumoTesbl: €CIM MPHU PaBHOYCKOPEHHOM JBM)KEHUHM 0€3 HauyalbHOM CKOPOCTH IyTH OTHOCATCS
KaK psJl HEUETHBIX YKCEN, TO COOTBETCTBYIONINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI

6. WccnenoBanue 3aBUCUMOCTU CUJTBI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO JaBJICHUS

7. Onpenenenne ko3PpGUIIUCHTA TPEHUS CKOTTBKCHUS

8. OmnpexneneHue xECTKOCTH NMPYKUHBI

9. Omnpenenenue pabOTHI CHIIbI TPEHUS MPU PABHOMEPHOM JIBH)KEHUH TeJia 0 TOPU3OHTAIIBHOM MTOBEPXHOCTH
10.0mpenenenue pabOThl CHIIBI YOPYTOCTH IPH TMOABEME Tpy3a C HCIOJIB30BAaHHEM HEMOABHKHOTO U
[IOABMKHOTO OJIOKOB

11.13ydeHne 3ak0Ha COXpPAHEHUS SHEPTUU

Pa3gen 2. Mexanun4deckue KoJe0aHUA U BOJHBI

Konebatenbnoe nBuxenue. OCHOBHBIE XapaKTEpUCTUKU KoJeOaHUM: Mepuoj, YacToTa, aMIUIMTYAA.
MareMaTHuecKuii U TPYKUHHBIA MasTHUKHU. [IpeBpaleHne SHepruu INpu KoJeOATeIbHOM JIBUKCHUU.

3aryxatomue KojeOaHus. BreHykIeHHble KoyieOaHus. Pe3onanc. Mexanndyeckue BojHBL (CBOMCTBa
MEXaHUUYECKUX BOJH. [Ipo nonbHBIE M nonepedHble BOIHBL. J[JIMHA BOJIHBI U CKOPOCTb €€ PaclpOCTPaHEHMS.
MexaHudeckre BOJIHBI B TBEPIOM Tele, ceiicMuueckue BoJHbl (MC).

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

JdemoHcTpanuu

1. HaGmonenue koxeGaHuii TN MO JSHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH

2. HabGmonenue konebaHuii Tpy3a Ha HUTH U Ha TIPYKHUHE

3. HaGmroieHre BbIHYKICHHBIX KOJIEOaHU 1 pe30HaHCca

4. PacnipocTpaHeHue MPOJOJIBHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH)

5. HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTUUYECKHI pe30HAHC

JlaboparopHbie padoThl U ONBITHI

1. Onpenenenrie 4acTOTHI U MTEPHO/Ia KoJIeOaHUH MAaTEMAaTHIECKOTO MasSTHHKA

2. OnpeneneHre 4acTOTHI U IepHoia KoleOaHU PY>KUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH Tepro/ia KojaeOaHui MOJBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH



4. VccnemoBanue 3aBUCUMOCTH TIEpHOJ1a KOJICOaHUH IPYKUHHOTO MasTHUKA OT MacChl Tpy3a

5. IlpoBepka HE3aBUCUMOCTH TIepuo/ia KojaeOaHHii Irpy3a, HOJBEIIEHHOTO K HUTH, OT MacChl Irpy3a

6. OnbIThL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh MEpHOJia KoJeOaHui MPYyKUHHOTO MasgTHHUKA OT Macchl rpy3a u
JKECTKOCTHU NPYKUHBI

7. U3mepenne ycKkopeHus CBOOOHOTO TMaICHUS

Pa3nen 3. DjeKTpOMAarHuTHOE 1MOJI€ H JIEKTPOMATHUTHBIE BOJIHBI

ONEeKTpOMarHUTHOE TMOoJ€. OJEKTPOMarHUTHbIE BOJHBL. (CBOMCTBA 3JeKTpoMarHUTHbIX BoiH Illkana
3JIEKTPOMArHUTHBIX BOJIH. Vcnonap30BaHNE 37I€KTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3U.

DneKkTpoMarHuTHas nmpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

JdemoHcTpanuu

1. CBolicTBa 3J€KTPOMAarHUTHBIX BOJIH

2. BoimHOBBIE CBOICTBA CBETA

JlaboparopHbie padoThl U ONBITHI

1. U3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOHMIIBHOTO TeedoHa

Pa3gen 4. CBeToBbI€ AIBJICHUSA

JlyueBas Mozenb cBera. Mcrounuku csera. [IpsMonnHeliHoe pacripocTpaHeHue ceera. 3atMeHust CoslHLa u
Jlynel. OTpaxkenue cBeta. [1mockoe 3epkano. 3aKoH OTpaKeHUs CBETA.

[Ipenomnenue cera. 3akoH mpenomieHUsa cBera. [loHOe BHyTpeHHee oTpa)keHHe cBera. Mcmonb3oBaHue
MIOJIHOTO BHYTPEHHETO OTPAXKEHMSI B ONTUYECKUX CBETOBOJAX.

Jlunza. Xox nydeit B nun3e. OnTuyeckas cucrteMa ¢oTtoarnmapara, MuKpockona u Teneckona (MC). I'ma3 kak
ONTHYECKask CUCTEMA. BIM30pYKOCTh U 1aIbHO30PKOCTb.

Paznoxenue 6emnoro cBera B criekTp. OnbiThl HetoToHa. CrioskeHHE CIIEKTPaIbHBIX I[BETOB. Jluciepcus cBeTa.
JdemoHcTpanuu

[IpsamonuHeiHOE pacipoCTpaHEHUE CBETA.

OTtpaxxkeHue cBeTa.

[Tonydyenue n300paxxeHuii B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomienue ceera.

OnTHYECKUN CBETOBOI.

Xon nydeit B cobuparoleit JInH3e.

XoJ n1y4deil B pacCEeMBAIOIIEH JIMH3E.

[Tonmy4yenne n300pa>keHHIA C TOMOUIBIO JTUH3.

[Ipunnumn nevictBus Goroamnmapara, MUKPOCKOTA B TEIIECKOTIA.

10.Mopensb rnasa.

11.Pa3noxxenune 6eoro cBeTa B CIEKTP.

12.ITonyuenue Genoro cBeTa MpH CI0KEHUU CBETA Pa3HbIX IIBETOB.

JlaGopaTopHble padOThI M ONBITHI

1. MccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHUs CBETOBOTO JIyda OT yIJjla MaJeHusl.

2. V3y4yeHue xapakTepuCTHK U300pakeHHsI IPeIMETa B IUIOCKOM 3epKaJie.

3. WccnenoBanue 3aBUCUMOCTH yTJia MPEJIOMIICHHS] CBETOBOIO JIy4ya OT YIJia MaJeHUs] Ha TPAHULIE «BO3AYX—
CTEKIION.

4. Tony4yenne n300paKeHUH C MOMOIIBIO0 COOUPAIOIICH JTHH3BI

5. Onpenenenrie POKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI CO OMparomei JTMH3HI.

6. OTBITHI 1O Pa3JIOKEHUIO OENTOTo CBETa B CHEKTP.

7. OnBITHI 110 BOCTIPUSATHUIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUH Yepe3 LIBETOBbIE (DUIIBTPHI.

XN B W=

Pa3gen 5. KBaHTOBbIC AIBJICHUSA

OmnsiThl Pesepdopaa u miianerapuast moaens aroma. Mojens aroma bopa. Mcmyckanue 1 moryiomeHne cBera
aroMoM. KBaHTbI. JInHEYaThIe CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera m rammamsnydenus. CTpoeHue aTtoMHOro sapa. HykioHHas Monenb
aTOMHOTrO siapa. M3oTomsl.

PanuoaxtuBHble npeBpaiienus. [lepro noiaypacnana aTOMHBIX SIEp.

SnepHble peaknuu. 3aKOHBI COXPAHECHMs 3apsAJ0BOTO M MAcCOBOIO YMCEN. DHEPrusl CBSA3M aTOMHBIX SJEp.
CBs13b Maccel ¥ 3Hepruu. Peakuuu cuntesa u nenenus saep. Mcrounnku snepruu Connua u 38631 (MC).
Snepnas sHepreTuka. JIeicTBUS paguoaKTUBHBIX U3Ty4eHU Ha KuBbIe opranu3Mel (MC).



JdemoHcTpanuu

1. CnexTpbl U31y4eHUs U MOTIIOIICHHUS.

2. CexTphl pa3auyHbIX ra30B.

3. Cnektp BoaoOpoa.

4. HabmoneHnne TpekoB B Kamepe BumibcoHa.

5. Pabota cuéTunka HOHU3UPYIOUINX H3ITY4YCHH.

6. Perucrpanus nzinydeHus: IpupOAHBIX MUHEPAJIOB U IMTPOIYK TOB.
JlaboparopHbie padoThl U ONBITHI

1. HaGmroneHre CrjIonHbIX U TUHEHYAThIX CIIEKTPOB U3JTYUCHHS.
2. UccnenoBaHue TPEKOB: H3MEPEHHE YHEPTUU YaCTHIIBI 10 TOP MO3HOMY IyTH (110 (hoTorpadusim).
3. U3mepenne paagnoakTUBHOTO GoHA.

IToBTOpHTEIBLHO-0000 A MOIYIb

[ToBTOpUTENBEHO-00001IAIOMUIT MOAYB TpPEAHA3HAYEH JUIl CHUCTEMAaTH3allMd M O00O0OLICHUS MPEIMETHOTO
COJICpKAHUS U OIBITA JEATEIIBHOCTH, NMPHOOPETEHHOrO MPH HU3Y4YEHUHM BCEro Kypca (U3UKH, a TaKxke Ui
noAroToBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHY Mo (pu3uke A 00ydaromuxcsi, BEIOPABIINX 3TOT
y4eOHBIN TTPEeIMET.

[Ipu u3y4eHHH DAHHOTO MOJYJS PEATM3YIOTCS W CUCTEMATHU3UPYIOTCS BUABI JEATEIbHOCTH, HAa OCHOBE
KOTOPBIX 00eCHeunBaeTCcs JOCTHKEHHE MPEIMETHBIX M METANpeIMETHBIX IUIAHUPYEMBIX pe3yabTaToB
o0yueHust, (OpMUpPYETCsl €CTECTBEHHO-HAy4YHasi TPaMOTHOCTh: OCBOEHHE HAYYHBIX METO/I0B HCCIEIOBAHUSA
SBICHUM TPUPOABI M TEXHUKH, OBJAJCHUE YMEHHSIMU OOBSICHATh (PU3HUECKUE SBICHHS, MPUMEHS
NOJIy4dEeHHbIE 3HAHUS, pelliaTh 3a/1a4ud, B TOM YHCJIE KaUeCTBEHHbIE U KCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMAIBHO NEATEIBHOCTHBIM XapaKTep JAHHOIO pasfena pealn3yercs 3a CU4€T TOro, 4ro ydalliuecs
BBINOJIHSAIOT 33/1aHUS, B KOTOPBIX UM IpPEAIaracTcs:

. Ha OCHOBE IIOJIyYCHHBIX 3HAHUW pACIO3HABaThb U HAYYHO OOBSICHATH (PU3MUECKHE SBICHUS B
OKpYKaroILEe IPUPOIE€ U MOBCEIHEBHOMN KU3HU;

. HCIIOJIb30BaTh Hay4yHbIE METOJbI HCCEeNOBaHUS (U3NYECKUX SIBICHUN, B TOM 4YHCIE AJS MPOBEPKHU
TUIIOTE3 U NIOJYYEHHUSI TEOPETUUECKUX BBIBOJIOB;

. OOBSACHATH HAYYHbIE OCHOBBI HanOOJee BaXKHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTUH, HaIlpUMeEp,
MPAKTUYECKOTO MCIOJIb30BaHUS PA3JIMYHBIX MCTOYHUKOB SHEPrHUM HAa OCHOBE 3aKOHA IPEBpALICHUSA U
COXPAHEHHUsI BCEX N3BECTHBIX BUJIOB SHEPTHH.

Kaxxgast u3 TeM AaHHOTO paszjenia BKJIIOYAeT HKCIEPUMEHTAIbHOE HCCieloBaHne 0000IIalonIero xapakrepa.
Paznen 3aBepimaercs npoBeeHUEM JUATHOCTUUECKOW U OIEHOYHON PabOThI 32 KypC OCHOBHOM IITKOJIBI.

IIVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

Wzyuenne yueOHOro mpeamera «®Pu3nka» Ha YpOBHE OCHOBHOrO 00mIero o0pa3oBaHUs JOJKHO
o0ecrieunBaTh JOCTIKEHHE CIETYIONNX JUYHOCTHBIX, METAlPEeIMETHBIX M MPEAMETHBIX 00pa30BaTeNbHBIX
pe3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

Hampuomuuecxoe eocnumanue:

. NPOSIBIIEHUE UHTEPECca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PM3NUECKOM HayKH;
. LICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUICKUX YUEHBIX (DU3UKOB.

Fpa.m’daucxoe u ()yxoeno-upaecmeeuuoe eocnumanue.:

. TOTOBHOCTL K aKTUBHOMY YYaCTHUIO B O6Cy)KI[eHI/II/I O6H.I€CTBGHHO-3H21‘II/IMBIX N 3THYCCKHX HpOGHCM,
CBA3aHHBIX C MPAKTUYCCKHUM ITPUMCHCHUCM ,I[OCTI/I}KCHI/Iﬁ (bI/ISI/IKI/I,
o OCO3HAaHHUC BAXXHOCTU MOPAJIbHO-3TUYCCKUX MMPUHIIUIIOB B ACATCIILHOCTU y‘-IéHOI‘O.

Icmemuueckoe eocnumanue:



. BOCTIPUATHE 3CTETUYECKUX KadecTB (PU3MUECKON HAyKU: €€ FapMOHUYHOIO MOCTPOEHUS, CTPOrOCTH,
TOYHOCTHU, TAKOHUYHOCTH.

lIeHHocmu HAYYHO20 NO3HAHUA:

. OCO3HaHME IIEHHOCTU (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUH, BA)KHEHUILIEH COCTABIISIONIEH KYIbTYPBI;
. pa3BUTHE HAyYHOH JIF0OO3HATENBHOCTH, MHTEPECA K UCCIIE0BATENbCKOM 1A TEIbHOCTH.

Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 0J1A20NOTIYUUA:

. OCO3HaHHE LIEHHOCTU 0€30MacHOro oopasa *U3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpPE, BaXKHOCTHU
npaBuJI 6€30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ AJNIEKTPUUECKUM U TETJIOBBIM 000PYJ0BaHUEM
B JIOMAITHUX YCIIOBUSIX;

. c(hOpMHPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOro >Ke MpaBa y
JIPYTOro 4eaoBeKa.

Tpyooeoe éocnumanue:

. aKTUBHOE YYacTHE B DEUICHUM NPAKTUYECKUX 3agad (B paMKax CEeMbH, IIKOJBI, TOpOJia, Kpas)
TEXHOJIOTUYECKOM U COLMAIbHON HapaBIEHHOCTH, TPEOYIOLINX B TOM YUCIIE U (PU3NUECKUX 3HAHUIL;
. UHTEpeC K NMPAaKTUYECKOMY M3Y4YEHHIO NpOQeccuil, CBA3aHHBIX C (PUBUKOM.

IKonozuueckoe 6ocnumanue:

. OpUEHTAIMsl Ha NpUMEHEHHEe (PU3NYECKUX 3HAHWM IS pelieHusl 3aiad B 00JacTH OKpYy’Karouei
Cpebl, IUIAHUPOBAHUSI IOCTYIKOB U OIIEHKU UX BO3MOXHBIX MOCJIEICTBHUH JIJIs1 OKPYXKAIOIIEH CPEebl;
. OCO3HaHHE TJ00ATbHOIO XapaKTepa IKOJIOTMYECKUX IMPOOJIeM U MyTel X pelieHusl.

Aoanmayusa o0yuarouie2oca K U3MEeHAUWUMCA YCI06UAM COYUANLHOU U RPUPOOHOIL CPeObl:

. NOTPEOHOCTh, BO B3aUMOJICHCTBUU TMPH BBHIMOJHEHUH WCCIEIOBAHUNA ¥ TIPOEKTOB (pU3MUecKoi
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTUX;

. MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO ASITeILHOCTD;

. MOTpeOHOCT, B (POPMHUPOBAHWUW HOBBIX 3HAHWW, B TOM YHucie (OpMyIHpoBaTh HUACH, IOHSTHS,
TUINOTE3bl 0 (U3NYECKUX OOBEKTaX U SBICHUSX,

. oco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 0071aCTH (DU3HKY;

. TUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PU3NYECCKUX 3HAHMIA,

. CTPEMJICHHE aHAJM3UPOBATh W BBISBISATH B3aMMOCBSI3HM IMPHUPOJILI, 00IIECTBA U DKOHOMHUKH, B TOM
YHCIIe C UCTIOIh30BaHUEM (PU3UYECKIX 3HAHUM;

. OIICHKAa CBOMX JCHCTBUH C y4ETOM BIHMSHHS Ha OKPYXKAIOUIYIO CpEay, BO3MOXKHBIX TJI00aTbHBIX
MMOCJIEICTBUH.

METAINPEIMETHBIE PE3YJIbTATBI

YHuBepcaibHble MO3HABATEJIbHbIE el CTBUS
ba3zoevie nocuueckue oeiicmeusn:

. BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN O0BEKTOB (SIBICHHUI);

. YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(pUKALMU, OCHOBAHHUS JIJIs1 000OIIEHUS U CPAaBHEHMS,

. BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUUS B paCCMATPUBAEMBIX (DaKTax, MTaHHBIX M HAOTIOJACHUSX,
OTHOCSIIIMXCS K (PU3HUECKUM SIBIICHUSM;

. BBISBIISITH IPUYMHHO-CIICICTBEHHBIEC CBSI3M IIPY M3Y4YE€HUH (U3NYECKUX SBJICHUN U MPOLECCOB; JeNaTh

BbIBOJAbI C HMCIIOJIB30BAHWEM JOCAYKTHUBHBIX W HWHIAYKTHBHBIX yMOS&KJ'IIO‘IGHHfI, BbIIBUI'aTh THUIIOTE3BI O
B3aMOCBA3AX (bHSH‘-IGCKI/IX BCJIMYHH,



. CaMOCTOSITENIbHO BBIOMpaTh CIOCO0 perieHus ydeOHOM (u3nUecKoi 3a1aun (CpaBHEHHUE HECKOJIbKUX
BapHUaHTOB PELICHUs, BBIOOP HanboIee MOAXOIAIET0 C YIETOM CaMOCTOSATENIBHO BBIICTICHHBIX KPUTEPUER).

ba3zoevie uccneooseamenvckue oeiicmeus:

. UCIIOJIb30BaTh BOMPOCHI KaK MCCIICIOBATEIIbCKII HHCTPYMEHT TIO3HAHHS,

. IPOBOJUTH 110 CAMOCTOSITENIHO COCTABICHHOMY IUIaHY OIIBIT, HECIOXKHBIM (PU3MUECKUI SKCTIEPUMEHT,
HEeOOJIBIIIOE HCCIeIOBaHNE (PU3UIECKOTO SIBJICHNS,

L] OlICHHUBATh Ha HpI/IMeHI/IMOCTB nu I[OCTOBepHOCTB I/IH(bOpMaI_[I/IIO, HOHy‘IGHHyIO B XO0A€ HCCJIICOOBAHUA
WTH SKCIIEPUMECHTA;

. CaMoOCTOSTENbHO  (hopMynHpoBaTh O00OOIIEHMS ¥ BBIBOABI IO pE3ylibTaTaM IPOBEAEHHOTO
HaOJII0IEHNS, OIBITA, HCCICIOBAHMS;

. MPOTHO3MPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (PU3UYECKUX MPOIECCOB, a TAKKE BBIIIBUTaTh

MPEOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.
Paboma c ungpopmayuei:

. NPUMEHSTh Pa3IMYHbIe METObI, MHCTPYMEHTHI U 3allpOChl MPH MOUCKE M 0TOOpEe MHMOPMAIH HITH
JAHHBIX ¢ YIETOM MIPEIOKEHHON yueOHON (pr3ndecKoi 3a1aumn;

. aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BHIOB U (OpPM
NIPEICTaBIICHHUS;

. CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (POpPMY MpeACTaBICHHUS MHPOPMAIIUU U WILTIOCTPUPOBATDH
pelaeMple 3a/1a9 HECIIO)KHBIMU CXEMaMH, AHarpaMMaMy, HHOHU rpadukoil 1 nX KOMOWHAIHSIMH.

YHuBepcajibHble KOMMYHHUKATHBHbIE 1eHCTBHS
Obwenue:

. B Xo7¢ 00CyX/IeHHs ydeOHOro mMarepuaia, pe3ysbTaToB JJA0OPATOPHBIX padOT M MPOEKTOB 3a]1aBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYXIAaeMOH TeMbl M BBICKAa3bIBaTh WJCH, HAICJICHHBIC Ha pEIICHUE 3aJaud U
noJiepKaHue 0IaroXenaTeIbHOCTH OOIIEHUS;

. COTIOCTABJIATh CBOM CYXKACHHS C CYXIACHUSMHU JAPYTUX YYACTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3IHIHE
U CXOJCTBO IMO3UIIHI;

. BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

. nyOMMYHO TPENCTaBIATh PE3YAbTAaThl BBIMOJTHEHHOTO (U3WYECKOro OmbITa (IKCIEPUMEHTA,

WCCJICIOBAHMS, TIPOEKTA).

Coemecmnasn oeamenpHocms (COmMpyOHUYECmeo):

. NIOHMMATh M HCIOJB30BAaTh MPEHMYIIECTBA KOMaHJAHON M HHIWBHIYaJbHOW PabOTHI NMPH pEHICHUU
KOHKPETHOU (hU3MUECKOI MPoOIeMBL;
. NPUHUMATh ITEJIM COBMECTHOW JESTEIhbHOCTH, OPTraHW30BBIBATh JCHCTBUS 1O €€ JOCTHIKCHHIO:

pacmpenensaTb poiu, OOCYKIaTh MPOLECCHl W PEe3yNbTaThl COBMECTHOW paboThl; 0000IIaTh MHEHHS
HECKOJIBKHX JTIOACH;

. BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUrash KaueCTBEHHOTO pe3yibTaTa IO CBOEMY HAIpaBICHUIO U
KOOPAMHUPYsI CBOU ACUCTBUS C APYTUMHU WIEHAMU KOMaH/BbI;
. OLICHMBATh KAuyeCTBO CBOETO BKJIaZa B OOIIMH NPOIYKT MO KPHUTEPHUSIM, CaMOCTOSATEIBHO

c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

YHuBepcaibHbIe peryJaTHBHBIC 1eHCTBUSA
Camoopzanusayusn:

. BBISABIISITH IPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CHUTYAIUSIX, TPEOYIOUIMX I PeIICHHUs (PU3UIECKUX
3HAHUH;

. OPUEHTHPOBATHCS B PA3IMYHBIX MOJIX0AAX MPUHATUS PELICHUH (MHANBHUYaTbHOE, IPUHATUE PEIICHUS
B TPYIITIe, TPUHATHE PEIICHUHA TPYIIION);



. CaMOCTOSATENIFHO COCTABIATh AITOPUTM pEIICHHUS (PU3NYECKOW 3aadd WM IUTaHA HCCIICAOBAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh IpejiaraeMble BapHaHThI
pELICHHI;

. JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

Camokonmpons (peghaexcusn):

. JIaBaTh aJICKBATHYIO OIICHKY CHTYAIlMX U TpeAJiaraTh IIaH e€ N3MECHEHMS,

L] O6’b$ICH$ITI> MNPpUYUHBI AOOCTUXKXCHUA (HG,Z[OCTI/I)KGHI/I}I) PE3YIbTATOB ACATCIBHOCTHU, OaBaTb OLCHKY
MpUOOPETEHHOMY OTIBITY;

L] BHOCHUTb KOPPCKTHUBBI B ACATCIIbHOCTDb (B TOM YHUCJIE€ B XOJ BBIIIOJIHCHU S q)HSH‘-IGCKOFO HCCIICA0BAHUA

WIA TPOEKTa) Ha OCHOBE HOBBIX OOCTOATENBCTB, M3MEHUBILIMXCS CHUTyalluli, YCTAHOBJIEHHBIX OIINOOK,
BO3HMKIIUX TPYIHOCTEH;
. OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEIU U YCIOBUSM.

3M0l(u0HaJleblﬁ UHmesi1eKkm:

. CTaBUTh ceOsl HA MECTO JIPYroro uejoBeKa B XOJ€ CIOpa WM JUC KyCCUM Ha HAy4YHYIO TeMmy,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro.

Ilpunamue cedn u opyzux:

. npu3HaBaTh CBOE MpPaBO Ha OLIMOKY MpH pelIeHuH (U3MYECKHUX 3a7ady WIM B YTBEPKACHUSIX Ha
Hay4YHbIE TEMBI U TAKOE e MPaBO IPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

7 KJIACC

[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE [OJKHBI OTPakaThb C(OPMHPOBAHHOCTH y OOYyYarOIUXCs
YMEHHM:

. UCTIOJIb30BaTh MOHATUSA: (PU3MUECKUE U XUMHUYECKHE SBJICHUS; HAONIOJCHUE, SKCIIEPUMEHT, MOJETb,
TUIO0TE3a; €AUHULBI (U3MUYECKUX BEITUYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSHUS BelecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOE); MEXaHWYEeCKOe [BIDKEHHE (paBHOMEpHOE, HEpPaBHOMEpPHOE, MpPSIMOJIMHEHHOE),
TPAeKTOPHSI, PaBHOACUCTBYIONIAsI CI, fedhopmarius (ynpyras, iacTuieckas ), HeBECOMOCTbh, COOOIIAIOIIHECS
COCY/bI;

. pasznuuath siBieHus (aud@dys3us; TEMIoBOe IBHU)KEHUE YAaCTHUIl BEIIECTBA; PAaBHOMEPHOE IBH)KCHME;
HEPaBHOMEPHOE JBUKCHUE; UHEPLIMS, B3aUMOJACUCTBUE TEIl; PABHOBECUE TBEPABIX TEIl C 3aKPEILNIEHHON OCBIO
BpallleHus; Iiepeiadya 1aBleHus TBEPIBIMU TEJIaMHU, )KUAKOCTSIMU U razaMu; arMocdepHOe IaBlieHUE; IUIaBa-
HUE TEJ; IPEBPALLEHUS MEXAaHUYECKOM DSHEpPruu) IO OMNMCAHHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

. pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (U3UUYECKUX SIBICHUN B OKPY)KAIOLIEM MHUpPE, B TOM YHCIIE
busnueckue SBIEHUS B MPUPOAE: MPUMEPHl IBIKEHUS C PAa3IMYHBIMU CKOPOCTSMU B >KMBOW M HEKUBOUN
NpUpojie; NEHCTBHE CHIIBI TPEHHUS B MPHPOJE M TEXHUKE; BIMSIHHE aTMOC(EpPHOrOo JaBICHHUS HA >KUBOM
OpraHM3M; IUIaBaHUWE pbIO; pblYard B TeJ€ 4YEJOBEKa; MPU 3TOM IEPEeBOJUTH IMPAKTUYECKYIO 3alady B
yueOHYI0, BBICTSATE CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKN (PU3NICCKUX SBICHUM;

. ONKCHIBATh M3y4YCHHBIE CBOWCTBA TeNl M (pU3MUECKHUE SBJICHUS, UCHONB3YS (PU3NYECKUE BETUYHHBI
(Macca, 00bEM, MIIOTHOCTH BEUIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJa YHPYTOCTH, CHIIa
TSOKECTH, BEC TeNa, CUjla TPEeHWs], JaBiieHue (TBEPIOTO Tena, >KUIKOCTH, Ta3a), BBITAIKUBAIOLIAs CHUIa,
MeXaHW4eckass paboTa, MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHJIbL, KO3()PHUIMEHT IO0JIe3HOr0 JelcTBUs
MEXaHM3MOB, KHHETHYECKas U MOTEHIMAIbHAS SHEPTHsl); PYU ONUCAHUH MPABUIBLHO TPAKTOBATh (PU3MUECKUIA
CMBICJI HCTIOJIb3YEMBIX BEIMYMH, UX O0O03HAUYECHUS U eIUHUIIBI (PU3MUECKUX BEIWYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOILIME JaHHYI0 (U3NYECKYIO BEIMUYMHY C JAPYTUMHU BEIUYMHAMHU, CTPOUTH IpaUKU H3y4eHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIHYHH;



. XapaKTepu3oBaTh CBOMCTBA Tel, (PU3UUYECKHE SBICHUS M IMPOLECCHI, UCIONb3Yysl MPaBUIIA CIIOKEHUS
cull (BIOJb ONHOW mpsiMoit), 3akoH 'yka, 3akoH [lackans, 3akoH Apxumesa, MpaBHJIO PAaBHOBECHs pbluara
(6;oka), «30510TOE MPaBWIIO» MEXAHUKU, 3aKOH COXPAHEHUs MEXaHUYECKOH 3HEpruu; Mpu 3TOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHYECKOE BBIPAKEHUE,

. OOBSCHATH (PU3NYECKHUE SIBIECHUS, NMPOLECCHl U CBOWCTBA TEIN, B TOM YHCIE U B KOHTEKCTE CUTYaIHi
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BhIABIATh MIPUUUHHO-CIICACTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE U3
1—2 JIorMYecKux I1aroB ¢ ornopou Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3UUYCCKUX SBIICHUM, (U3HUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

. pemaTh pacyéTHble 3afaud B 1—2 1elcTBUA, UCMONB3YyS 3aKOHBI U (DOPMyJIbl, CBS3BIBAIOIINE
¢u3uuecKkrue BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHS 3a/1ayM 3alMChIBaTh KPAaTKOE YCIIOBHE, MOJCTABIAThH
(u3nyeckre BEIUUYUHBI B (POPMYIJIBI U MPOBOJUTH PACUYETHl, HAXOAUTH CIIPABOYHBIE JaHHBIE, HEOOXOAUMBIE
JUIS peUIeHUs 3ajiay, OL[CHUBATh PEATUCTUYHOCTD MOTYYeHHON (PU3NUECKOI BETMUNHBL;

. pacno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PELIMTh IPU MOMOLIM (U3NYECKUX METOJO0B; B ONUCAHUU
UCCIICIOBAaHMSL BBIJCIATh MPOBEPSEMOE TMPEAINONOKEHHE (THIOTe3y), pa3iuyaTh W HHTEPIPETHPOBATH
HOJIy4EeHHBIH pe3ynbTaT, HAXOAUTh OIMOKH B XOJI€ OIBITA, 1EJIaTh BBIBOJIBI 1O €r0 PE3yJIbTaTaM;

. IPOBOIUTH ONBITBI 10 HAOMIONEHHIO (U3UYECKUX SIBICHUM WM (U3UUYECKUX CBOMCTB Tew:
(GopMynHpoBaTh IpPOBEPAEMBIE MPEINOIOKEHNUS, COOMPATh YCTAHOBKY M3 IMPEIOKEHHOTO 000py1OBaHMS,
3aIlUCBIBATh XOJI OIBbITA U (YOPMYIUPOBATH BHIBOJBI;

. BBITIOJIHATH MPSIMBIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHH, MAcChl Tea, 00bEMa, CHUIIBI U TEMIIEPATYypPHI C
HCIIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB; 3aIMCHIBATh [TOKa3aHHsI IPHUOOPOB ¢ yUETOM 3aaHHOU
a0COJIIOTHOW MOTPEIIHOCTH U3MEPEHUH;

. IIPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJJTHOW (PU3MUECKON BETMUUHBI OT APYrOM ¢ UCIOJIb30BAHUEM
NPSAMBIX U3MEPEHUH (3aBUCHMOCTH IYTH PAaBHOMEPHO ABIDKYLIETOCS TeIa OT BPEMEHU JBIKEHUS TeJa; CHIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN TENl M HE3aBUCUMOCTH CUJIBI TPEHUS OT
IUIOINAAM COMPUKOCHOBEHUSI TEJ; CHJIBI YNPYTrOCTH OT YIJIMHEHUS NPYXHUHBI; BBHITAIKUBAIOUICH CHIIBI OT
00bEMa MOTrpyKEHHOM 4YacTU Teja U OT IUIOTHOCTH JKUAKOCTH, €€ He3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT
rIIyOMHBI, HA KOTOPYIO TOTPY>KEHO TEJO; YCIOBUU IJIaBaHUS TeJN, YCIOBHUW paBHOBECHS pbluara U OJOKOB);
y4acTBOBaTh B IJIAHUPOBAHUM YYE€OHOIO MCCIIEJOBAHUS, COOMPATh YCTAHOBKY M BBINOJHATH H3MEpPEHUS,
cliefysl IPeANIOKEHHOMY TUIaHy, (PUKCHPOBATh Pe3yJabTaThl MOJYYEHHON 3aBUCUMOCTH (PH3MUECKUX BEIUYHH
B BUJI€ NIPEJIOKEHHBIX TaOJIMIl U Tpa(UKOB, A€1aTh BBIBOABI 110 pe3yJbTaTaM UCCIIEI0BaHMUS;

. IPOBOJIUTh KOCBEHHBIE H3MEpPEHHUS (PU3MUECKUX BEIWYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH U
TBEPJOrO Teja; CUiIa TPEHMs CKOJBKEHUS; NABICHUE BO3yXa; BBITAIKMBAIOLIAS CWIIA, NEHCTBYIOIIAas Ha
NOrpYy)KEHHOE B JKUIKOCTH TeNO; KOX(PQHUIMEHT NOJE3HOrO NEHCTBUS MPOCTBIX MEXAaHU3MOB), CIEIys
NPEUIOKEHHON MHCTPYKIUM: IPU BBINOJHEHUHM H3MEPEHHH COOMpaTh SKCHEPUMEHTAJIbHYI YCTaHOBKY U
BBIYUCIIATh 3HAUCHHE NCKOMOI BEJTMUUHBI;

. coOJTIr01aTh MpaBuUiia TEXHUKHA 0€30MTaCHOCTH IIPH padboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;

. yKa3bplBaTh NPUHIUNBI JEHCTBHS NPHOOPOB M TEXHUYECKUX YCTPOWMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOLIAIOIIUECS COCYAbI, OapoMeTp, pbluar, MOABMXKHBIA M HENOJBMXKHBIM OJIOK, HAaKJIOHHAs
IJIOCKOCTB;

. XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX MNPUOOPOB M TEXHMUYECKHX YCTPOICTB C OMOPOM
Ha UX OMMCaHUs (B TOM YHCIE: TMOAILNIHUKH, YCTPOWCTBO BOJOIIPOBO/IA, THPABIMUYECKUI TPEcc, MaHOMETD,
BBICOTOMEp, IOPIIHEBOW HACOC, apeoMEeTp), HCHONb3ys 3HAHUA O CBOWCTBaX (PU3MUYECKUX SABICHUH H
HEo0X0uMbIe (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

. IPUBOANUTh MpPHUMEPbl / HAaXOAUTh HMH(MOPMAIMIO O MpUMEpax MPAKTHUECKOrO HCIIOJIb30BaHMS
(¢u3nUecKrx 3HaHWH B TIOBCEIHEBHOW JKU3HU I oOecrieueHust 6€30MacHOCTH MPH OOpaIleHuu ¢ IpudopaMu
U TEXHUUYECKUMH YCTPOMCTBAMM, COXPAHEHMS 3/I0POBbsl U COOJIIOJICHHUSI HOPM 3KOJIOIMUYECKOIO MOBEJCHUS B
OKpYXaroIlIeH Cpeac;

. OCYILECTBIIATh OTOOP HMCTOYHUKOB HMH(OpManuu B ceTh VIHTEpHET B COOTBETCTBHM C 3aJaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCA 3HAHMM M MyTEM CPAaBHEHUS pPAa3IMYHBIX HCTOYHHKOB
BBIJICJIATh MH(POPMALIUIO, KOTOpAs SIBJIAETCSI MPOTUBOPEUMBON MIIM MOXKET ObITh HEJJOCTOBEPHOM;

. UCTIOJIb30BaTh MPH BBINOJHEHUM Y4eOHBIX 3aJaHH HAY4YHO-TIOMYJISAPHYIO JIMTEPATypy (PHU3HUEcKOro
COJIepKaHUs, CIIPABOYHbIE MaTepHalbl, pecypchl ceTu MHTepHer; Biagers npuéMamMu KOHCIEKTUPOBAHMS
TEKCTa, mpeoOpa3oBaHusi HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

. co3/1aBaThb COOCTBEHHbIE KpaTKHE IMHCbMEHHBIE U YCTHBIE COOOLIEHUS HAa OCHOBE 2—3 HMCTOYHHKOB
uHpopManuu (HU3NYECKOTO COJIEPKAHUS, B TOM YHCIE IyOJIUMYHO JIeaTh KpaTKUE COOOIIEHUs O pe3ysbTaTax



MIPOEKTOB WJIM YYCOHBIX UCCIICIOBAHUM; IIPU STOM TPAaMOTHO UCIIOIB30BaTh N3YUYCHHBIN MMOHATUWHBIN anmapar
Kypca (PU3UKH, COMTPOBOXK/IATh BRICTYIICHUE TIPE3CHTALINEH;

. IpU BBHIMOJIHEHUHM YYEOHBIX MPOEKTOB U HCCIEIOBaHHUI paclpenensTh 00S3aHHOCTH B TpyIIe B
COOTBCTCTBHMHM C IIOCTAaBJICHHBIMHM 3adadyaMH, CJICIUTHb 3a BBIIIOJHCHUCM IIJIaHA ,Z[GﬁCTBHfI, aZICKBAaTHO
OLICHUBATh COOCTBEHHBIN BKJIaJ B JI€ATEIbHOCTH IPYIIBI; BEICTpAaBaTh KOMMYHHUKATUBHOE B3aMMOJCHCTBHE,
YUYUThIBASI MHCHHUC OKPYKAIOMIUX.

8 KUIACC

[IpenmeTHble pe3ynabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)xaTh CHOPMUPOBAHHOCTh Y OOYYarOIIUXCS
YMEHHUI:

. UCIIOJIB30BaTh IOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHKEHHE AaTOMOB U MOJEKYII,
arperaTHbIe COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIEC Tella, HACHIIICHHBIH M HEHACBHIIICHHBIH
nap, BIAQXHOCTb BO3AyXa; TEMIEpaTypa, BHYTPEHHSS OJHEPrus, TEIUIOBOM JIBUTaTelb; 3JIEMEHTAPHBIN
IIEKTPUYECKUH 3apsf, JIEKTPUUECKOE 10JI€, IPOBOJHUKN U AUDIEKTPUKH, IOCTOSIHHBIN 3JIEKTPUUECKUN TOK,
MarHuTHOE MOJIE;

. pa3nuuath SBICHHS (TEIUIOBOE pacCIIMpeHHE/CKaThe, TeIulonepeaaya, TEIUIOBOE pPaBHOBECHE,
CMayuMBaHWE, KaNWULIPHbIE SBJICHMS, MWCHApPEHWE, KOHJACHCAUus, IUIABJICHUE, KPUCTAIIU3ALMS
(oTBepAeBaHKE), KUTICHHE, TEIUIONepeiada (TEeIUIONPOBOHOCT, KOHBEKIIHS, H3IIyUYEHHE); SJCKTPU3alus Tell,
B3aUMOJICVICTBUE 3apsA0B, ACHCTBUSA DIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBHE
MarHuTOB, I1€HCTBUE MAarHUTHOTO I10JIs1 HA IPOBOAHMK C TOKOM, 3JIEKTPOMAarHUTHAsI UHIYKIIHS) 110 ONHUCAHUIO
UX XapaKTepHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOe SBJICHHUE,

. pacro3HaBaTh MpPOSBICHWE HM3YYCHHBIX (U3UUYECKUX SIBICHUN B OKPY)KAIOLIEM MHUpPE, B TOM YHCIIE
¢dusnueckue SBJICHHS B MNPUPOJAE: IMOBEPXHOCTHOE HATSDKEHHWE M KaNWUISPHBIE SIBICHUS B MPHUPOJE,
KpUCTAUIBl B NpHUpone, u3inyueHue CoiHIla, 3aMep3aHHe BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHHE POCHI,
TyMaHa, UHes, CHEera; 3JIEKTPUUECKHe SIBICHUS B aTMoc(hepe, SJEKTPUUECTBO )KUBBIX OPraHU3MOB; MAarHUTHOE
noje 3emiu, apel¢ Moo COB, pOJib MAarHUTHOTO TOJIS JUIS KU3HU Ha 3emJie, MOJSIPHOE CUSHUE; NPH 3TOM
NEPEBOUTH MPAKTHUUECKYIO 33/1a4y B y4eOHYIO, BBIICISATH CYHIECTBEHHbIE CBOMCTBA/MPU3HAKUA (PU3NUECKUX
SIBJICHU;

. ONKCHIBATh M3y4YEHHBIE CBOWCTBA Tel M (pU3MUecKHUe SBJICHUS, UCHONB3YS (PU3NYECKUE BETUUHHBI
(TemmepaTypa, BHYTPEHHSS SHEPIHsi, KOJIMYECTBO TEIJIOTHI, yJENIbHAs TEIJIOEMKOCTb BELIECTBA, yJelbHas
TEIUI0Ta TUIaBJIEHUs, YelIbHas TeIioTa napooOpa3oBaHus, yAelbHas TEIUIOTa CTOpaHus TOIUMBA, KO duiu-
€HT IOJIE3HOr0 JNEHCTBUS TEIJIOBOW MAIIMHBI, OTHOCUTENIbHASI BJIAXHOCTh BO31yXa, JIEKTPUUECKUN 3apsij,
CuJa TOKa, JIEKTPUUYECKOE HANPSHKEHHE, CONPOTHUBIICHUE NMPOBOJIHUKA, YJEIbHOE COIPOTUBIICHUE BEILIECTBA,
paboTa M MOIIHOCTH 3JEKTPUYECKOTO TOKA); MPU OMHCAHUHU IPABHIBHO TPAKTOBATh (PU3MUECKUH CMBICT
UCIIOJIb3YEMBIX ~BEJIMYUH, OOO3HAUYEHUsS W eAMHULBI (U3NYECKUX BEIUYHH, HAXOIUTh (OPMYIIBL,
CBSI3BIBAIOIME JaHHYIO (PU3MUYECKYIO BEIMYMHY C IPYTMMH BEJIWYMHAMHU, CTPOUTH TpapUKU H3yYEHHBIX
3aBHUCUMOCTEH (PU3NUECKUX BEITUYNH;

. XapaKTepru30BaTh CBOMCTBA TeJ, PU3NUECKUE SBICHUS U MPOIECCHI, UCIOIb3Ys OCHOBHBIC MOJIOKEHUS
MOJIEKYJISIPHO-KMHETHUECKON TEOPUH CTPOCHHUSI BEILIECTBA, IPUHIIUIT CYNEPIO3UINH MoJIeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa aisd ydacTka uLenu, 3akoH JDkxoyns - JleHma, 3akoH
COXpaHEHMsI DSHEPruu; IMpH O1TOM JaBaThb CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3alHChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

. OO0BSACHATH (PU3NYECKHUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyalluil MPaKTUKO-
OpPUEHTHPOBAHHOTO XapakTepa: BBIABIATh MPUUYUHHO-CICACTBEHHBIC CBSI3U, CTPOUTH OOBsicHeHWE u3 1 - 2
JIOTUYECKHX IIIaroB ¢ OMOpoM Ha 1 - 2 W3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH, (GU3UICCKUX 3aKOHOB WJTH
3aKOHOMEPHOCTEH; pelIath pacuéTHble 3amaud B 2 - 3 JeicTBUS, MCIONB3YS 3aKOHBI M (POPMYIIBL,
CBs3bIBalOIIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/layMl 3allMChIBaTh KPaTKOE YCIOBHE,
BBISBIISATH HEJIOCTATOK JAHHBIX Ui PELICHUs 33aJaud, BIOMpATh 3aKOHBI U (HOPMYJIbl, HEOOXOIUMBIE s €€
pelIeHus, MPOBOAUTh Pacy€Thl M CPAaBHUBATDH MOTYYEHHOE 3HaYCHHE (PU3NYECKONW BETUYHHBI C U3BECTHBIMU
JAHHBIMU;

. pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIN (HPU3HUECKUX METOJOB; MCIOJB3YS
ONMCAHUE HCCIIEJOBaHMs, BBIICIATH IPOBEPSAEMOE IPEANONIOKEHUE, OLCHUBATh IPABUIBHOCTh MOpPSIKA
IIPOBE/ICHMS UCCIIEIOBAHNUS, I€NaTh BBIBOIBI;



. IPOBOAMUTH OMBITHI MO HAOMIOAEHUIO (PU3NYECKUX SBICHUM WM (U3MYECKUX CBOMCTB Tel
(KanuJUIIpHBIE SBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro 00béMa, TeMIlepaTyphl; CKOPOCTH Ipolecca
OCTBIBAaHUS/HArpeBaHUsl MPU HU3TYYCHUH OT LIBETa HU3y4aroulei/moryiomaroneil moBepXHOCTH; CKOPOCTh
UCIIApEHUs BOABI OT TEMIIEPaTypbl >KMIKOCTH M IUIOAAM €€ TOBEPXHOCTH; DJJEKTpHU3alMs Tel HU
B3aMMOJICHCTBHE JIIEKTPUUYECKUX 3apsiioB; B3aUMOJICHCTBUE IMOCTOSHHBIX MAarHMWTOB, BU3yallM3allUsl Mar-
HUTHBIX TIOJI€M MOCTOSIHHBIX MAarHUTOB; JEWUCTBUS MAarHUTHOIO IOJI Ha IPOBOJHMK C TOKOM, CBOWCTBa
JJIEKTPOMAarHuTa, CBOMCTBA d3JEKTPOJABUTATENSl IOCTOSHHOTO TOKa): (OpPMYIUpPOBaTH MPOBEPSEMBIE
NPENONI0KEHUs, COOUpaTh YCTAaHOBKY M3 IMPEIUIOKEHHOro OOOpYJOBAaHHUS; OIMUCHIBATh XOJ OIBITA H
(dbopMynUpOBaTh BHIBOJIBI;

. BBIINOJIHATh NPSIMbIE HW3MEPEHHUS TEMIEPATypbl, OTHOCUTEIbHOW BIIAXKHOCTU BO3/yXa, CHJIBI TOKA,
HANpPSDKEHUS. C UCIOJb30BAaHUEM AaHAJIOTOBBIX MPUOOPOB M JATYMKOB (U3MYECKUX BEJIIWYUH; CPAaBHUBATH
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCONFOTHON OTPEITHOCTH;

. MPOBOAMTDH HCCIIEAOBAHNE 3aBUCUMOCTH OAHON (PU3UUECKON BETMYMHBI OT APYTOil C UCHOJIB30BaHUEM
OPSAMBIX U3MEPEHUil (3aBUCUMOCTH COIPOTHBIIEHUS NMPOBOJAHHMKA OT €ro JUIMHBI, IUIOIIAAM MOMEPEYHOTro
CEUEHHUS M YAETHHOTO COMPOTHBIICHUS BEIIECTBA MPOBOJHMKA; CUJIBI TOKA, MAYIIETO 4epe3 MPOBOJHHUK, OT
HanpsDKEHUST Ha IMPOBOJHUKE; MCCIEIOBAHHUE IOCJIENOBAaTEIbBHOIO U MApaJUIENbHOIO  COEAUHEHHN
MPOBOJHMKOB): TJIAHUPOBATh HCCIEOBAaHUE, COOMpPATh YCTAHOBKY M BBINOJHATh H3MEPEHUS, CIeAys
NpeJIOKEHHOMY IUTaHY, (PUKCHpPOBATh PE3yJbTaThl MOJYYEHHON 3aBHCHUMOCTH B BHJE TaOnUIl U TpaduKOB,
JIEJIaTh BBIBOJIBI 110 pE3Y/IbTaTaM UCCIIEIOBaHMS;

. MPOBOANTH KOCBEHHbIE H3MEpEHUs (U3MUECKUX BeIMYMH (yaenbHas TeIIOEMKOCTh BEIeCTBa,
COIIPOTHBIIEHUE TPOBOJHMKA, PabOTa M MOIIHOCTb 3JIEKTPHUECKOTO TOKa): IJIAHUPOBATh H3MEpPEHHS,
coOuparh SKCIEPUMEHTAJIbHYIO YCTaHOBKY, CIIeAysd MPENOKEHHOM WHCTPYKUWHU, M BBIYMCIATH 3HAUCHUE
BEJIMYUHBI,

. co0JTIr01aTh MpaBuUJia TEXHUKHA 0€301TaCHOCTH IIPH padboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;

. XapaKTepu30BaTh MPUHLMUIIBI JEHCTBUS HM3YyYCHHBIX NPUOOPOB M TEXHMUYECKHX YCTPOICTB C OMOpPOit
Ha MX OMUCaHUs (B TOM 4YHCIIE: CHCTeMa OTOIUIEHHUS JOMOB, THTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJITMETP, CYETYMK AJIEKTPHUUECKOW SHEPrHM, JIIEKTPOOCBETUTENbHBIE NPUOOPHI, HarpeBaTelbHbIC
3MEeKTponpuOOpsl  (MpUMEpPBI), DIEKTPUUYECKHE MPEIOXPAHUTENH; JJICKTPOMArHuT, 3JIEKTPOABUTATENb
MIOCTOSIHHOTO TOKA), MCIONB3Ysl 3HAHHUS O CBOMCTBAaX (PU3MUECKUX SBICHUH M HEOOXonuMble (hu3nyecKue
3aKOHOMEPHOCTH;

. pacro3HaBaTh TPOCThIE TEXHUYECKHE YCTPOHMCTBA M HM3MEpUTENbHbIE NPUOOPHI MO CXeMaM u
CXEMAaTUYHBIM PUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP, JIBUraTellb
BHYTPEHHEIO CrOpaHus, »DJEKTPOCKOI, peocTar); COCTaBIATh CXEMbl DJJEKTPUYECKMX ILenel ¢
MOCNeOBAaTENbHBIM U TMapajuieIbHBIM COEIUHEHHUEM 3JEMEHTOB, pa3jinyas YCIOBHbIE OO0O3HAUYECHHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETEH;

. OPUBOIUTH MPUMEPHI/HAXOAUTh HH(OpPMALMIO O TMpUMepax MPAKTUYECKOTrO HCIOIb30BaHUS
¢u3nUecKrX 3HaHUH B TIOBCEIHEBHOW >KU3HU Il oOecrieueHnst 0€30IacHOCTH MPH 00paIlieHuH ¢ IpudopaMu
U TEXHUYECKHMMH YCTPOWCTBAMH, COXpPAHEHHS 3I0pOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO MOBEICHUS
B OKPY’KaIOILEeH cpese;

. OCYIIECTBIISITh MOUCK HH(OpManuu (QU3NYECKOro cojepxaHus B ceTu VHTepHET, Ha OCHOBE
UMEIOIIMXCS 3HAHUN U MYTEM CPaBHEHUS JIOTIOJHUTENIBHBIX MCTOYHUKOB BBIIENATH MH(OpMAINIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOI;

. UCTIOJIb30BaTh MPH BBIMOJHEHUM yYeOHBIX 3aJaHUi HAY4YHO-TIOMYJISAPHYIO JIMTEPATypy (PU3HMUecKoro
CoJlep’KaHusl, CIPaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT; BlajeTh MpUEMaMH KOHCIEKTHPOBAHUS
TEKCTa, mpeoOpa3oBaHusi HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

. co37aBaTh COOCTBEHHBIC MHUCHMEHHBIE W KpaTKHE YCTHBIC COOOIICHUs, 00o00mas uHdopMaIuo u3
HECKOJIbKUX HCTOYHHUKOB (PU3UYECKOTO COJEP)KaHUsS, B TOM 4YHCJE MyOIMYHO NPEACTABIATH PE3YIbTaThl
MPOEKTHON WM HCCIENOBaTeNIbCKOM JESTeNbHOCTH; IMPU 3TOM TI'PAMOTHO HCIONb30BaTh H3y4EHHBIH
NOHATUIHBIN anmapaT Kypca (PU3HMKH, COITPOBOKAATH BBICTYIUICHUE MPE3EHTALNEH;

. IpU BBHINOJHEHUH Y4eOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3MYECKHX IPOLECCOB pACIpPENesiTh
0053aHHOCTH B TPYIIE B COOTBETCTBHHM C IOCTABICHHBIMH 3a/ladaMH, CJIECIUTh 3a BBIMOJIHEHUEM IUIaHa
NEHCTBUII M KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIM BKJAJ B JAEATEIbHOCTH TPYIIIBL;
BBICTPAaNBaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, MPOSIBIISAS TOTOBHOCTD pa3pemiaTh KOH(IUKTHI.

9 KJIACC



[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE [OJKHBI OTPakaThb C(OPMHPOBAHHOCTH y OOYy4YaroIUXCs
YMEHHM:

. UCITIOJIb30BaTh TOHATHS: CHCTeMa OTCYETa, MaTepHalbHas TOYKa, TPAEKTOPHUS, OTHOCHUTEIHHOCTD
MEXaHUYECKOTo JABIDKEHHs, aedopmanms (ynpyras, IUIaCTHUECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE
YCKOpEHHE, HEBECOMOCTb U MEPErpy3KH; LEHTP TKECTU; aDCOIIOTHO TBEPOE TEINIO, LIEHTP TSKECTH TBEPIOTO
TeJla, paBHOBECHE; MEXaHWYECKHUE KOJeOaHusI U BOJHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK; dJIEKTPOMAarHUTHbIC
BOJIHBI, IIIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AAJIBHO30PKOCTh, CHEKTPHl UCITYCKaHHS U
HOTJIOIEHUS; alb(a, 6eTa 1 raMMa-u3Iy4eHuUs, U30TOIbL, SiAepHast SHEPreTUKa;

. pa3nuuarh sBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE ABHKEHHE, PABHOYCKOPEHHOE
NpSAMOJIMHEHHOEe JBMKEHHE, CBOOOAHOE TMAJACHUE TEJ, PAaBHOMEPHOE JIBIXKEHHE TI0 OKPY)XHOCTH,
B3aMMOJICIICTBHE TeJl, PEaKTHUBHOE JIBUXKEHHUE, KojeOaTeabHOe ABMKEHHE (3aTyXarollMe M BBIHYXKAECHHBIE
KoJIeOaHus1), PE30HAHC, BOJHOBOE JBIDKEHHE, OTpak€HHE 3BYKa, NPAMOJIMHEHHOE paclpocTpaHeHHe,
OTpaK€HHE U TPEIOMIICHHE CBETA, IOJIHOE BHYTPEHHEE OTpaK€HHE CBETa, Pa3jIoKeHHE OeIoro CBETa B
CIEKTp M CJOXCHHE CIEKTPaJbHBIX IBETOB, JUCHEPCUS CBETA, €CTECTBEHHAas paJnOAKTHBHOCTD,
BO3HUKHOBEHHUE JINHEHUYATOro CHEKTpa H3JIy4EHHs) 10 ONUCAHMUIO UX XapaKTEPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SBICHUE;

. pacro3HaBaTh IPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBJICHUN B OKpYXKaloIleM MHUpe (B TOM 4HUCIe
¢du3nueckre sBICHUS B IPUPOJAE: MPUIMBBI U OTJIMBBI, ABMKEHHE TulaHeT COJIHEYHOM CHUCTEMBI, peaKTUBHOE
JIBM)KEHUE JKHUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB KUBOTHBIMHU, 3€MIIETPACEHHE, CEICMUUECKHE BOJIHBI, 11y-
HaMM, 09XO, IIBeTa TeJ, ONTHYECKUE SABJICHHS B TNPUPOAE, OHOIOTHYECKOe MACWCTBHE BHUAUMOTIO,
yIAbTPa(UOJETOBOrO U PEHTTEHOBCKOI'O M3JIyYEHHi; €CTECTBEHHBIM paJMOaKTHBHBIN (DOH, KOCMHUYECKHE
JAy4d, PaTUOAKTUBHOE W3IyYCHHWE NPUPOJHBIX MHUHEpAJIOB; JACHCTBHE paJMOAKTHBHBIX HW3IY4YeHUH Ha
OpraHu3M YeJOBeKa), IPU 3TOM NEPEeBOJUTH MPAKTHUYECKYIO 3a7auyy B Y4eOHYIO, BBIIEIATh CYLIECTBEHHBIE
CBOWCTBA/MPU3HAKU (PU3NUECKUX SIBIICHHIA;

. ONUCBIBATh M3YYEHHBIE CBOMCTBA Te€N U (U3UUECKUE SBICHMS, MCIOJbB3Ys (PU3UUYECKHE BEINUYHMHBI
(cpenHsist 1 MCHOBEHHAsl CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JBI)KEHUH, YCKOpEHHE, IepeMelIeHne, MyTh,
yIJI0Basi CKOPOCTh, CHJIAa TPEHUS, CUJIa YIPYTrOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MaJIeHus, BEC Tea,
UMIIYJIbC TeNla, HUMIYJIbC CHJIBI, MEXaHW4yecKasg padoTa M MOIIHOCTh, IMOTCHLUUAIbHAS DSHEPrus Tena,
HNOJHATOrO HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHLUAIbHAS YHEPIUs CXKATOM NMPYKHUHBI, KHHETUYECKask YHEPIus,
MOJTHAsE MEXaHWUECKasi SHEpPrus, MepHoa M 4acToTa KojeOaHWi, [UIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa
TOHA, CKOPOCTh CBETA, MIOKA3aTeNb MPEIIOMIICHHSI CPE/Ibl); IIPU ONUCAHUM MIPABUIIBHO TPAKTOBATh (PU3MUECKHUM
CMBICJI HCIIONB3YEMbIX BEIUYMH, OOO3HAYCHHMS M EIUHUIBl (DU3NYECKHX BEIMYUH, HAXOJUTHb (POPMYIIBI,
CBSI3BIBAIOIME JAaHHYIO (U3MUECKYIO BEJIMYMHY C IPYT'MMHU BEIMYMHAMHU, CTPOUTH TIpapUKU H3y4EHHBIX
3aBUCUMOCTEH (PU3HMUECKUX BEIHUHH;

. XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHE SBICHHUS M IPOLECCHI, UCHOJb3Ys 3aKOH COXPAHEHUS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIHUI CYNEpHO3UIMU CUJI, IPUHIIMIT OTHOCUTEIBHOCTH [ anuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUS HMIIYJIbCA, 3aKOHBI OTPAXKEHHMS M IPEJOMJIEHHUS CBETa, 3aKOHBI
COXpaHEHMsI 3aps0BOTO M MAaCCOBOTO YHCEN MpPH SACPHBIX PEAKIMAX; NPU ITOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUECKOE BBIPAKEHUE;

. OOBSICHATH (PU3UYECKUE MPOIECCHl U CBOICTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYaIUil MPAKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH NPUYMHHO-CIEACTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHE U3 2—3
JIOTMYECKHUX LIaroB ¢ OMOPOM Ha 2—3 M3YYEHHBIX CBOWCTBA (PM3UUECKUX SIBICHHUH, (PU3NUECKUX 3aKOHOB MJIH
3aKOHOMEPHOCTEH;

. pemarh pacuy€THbIE 3a7aun (ONMMUpAIOLIMECS] HA CUCTEMY U3 2— 3 ypaBHEHUI), UCIIONIb3Yys 3aKOHBI U
(opMyIbl, CBA3bIBAIOIINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauM 3alHChIBaTh KPaTKoe
YCIIOBHE, BBISBIIATH HEJOCTAIOIINE MM W30BITOUHBIC TaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIbl, HEOOXOJMMBbIE
JUI pelleHMs], NMPOBOAUTh PACUYETHI M OLEHHMBATH PEATUCTUYHOCTh IOJYYEHHOIO 3HAYCHMs (PU3MUECKOU
BEJINYMHBI;

. pacro3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PEIINUTh IPU MOMOIIM (PU3HMUECKUX METOJO0B; MCIIOJIb3Ys
ONMCAaHHE WCCIICAOBAHMS, BBIICIATH IPOBEPSEMOE MPEANOJIOKEHUE, OICHWBATh IMPABHIBHOCTh TMOPSIKA
IIPOBE/ICHUS MCCIIE0BAHNUS, JIe1aTh BbIBO/IbI, MHTEPIPETUPOBATH PE3YNIbTaThl HAOIIOAEHUN U OIBITOB,;

. IPOBOJIUTH OMBITH MO HAOMIOACHUIO (U3NYECKUX SIBICHUHM WM (PU3NYECKHX CBOWCTB TeJ (M3yueHHE
BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs PHEPIUHU; 3aBUCUMOCTh IEpUOoJa KOJICOAHUH HPYKUHHOTO
MasiTHHKa OT MAacChl Ipy3a M >KECTKOCTH MPYKHUHBI U HE3aBUCHUMOCTb OT aMIUTUTY/Abl MaJlbIX KOJICOaHUM;
NPSAMOJIMHEMHOE DPAaCHpOCTPAaHEHHUE CBETA, PA3JIOKEHUE OElIoro CBeTa B CIEKTP; H3yYCHHE CBOMCTB



M300paXCHUSI B IUIOCKOM 3€pKajie M CBOMCTB M300pa)K€HUs MpeAMETa B cOOMparolieii JIMH3e; HaOIIoAeHIE
CIUIOIIHBIX M JIMHEWYAThIX CHEKTPOB M3IIyYEHHsI): CaMOCTOSATEIBHO COOMpaTh YCTAaHOBKY M3 M30BITOUYHOTO
Habopa 000py0BaHMS; OMUCKIBATH X0 OIbITAa U €r0 pe3yibTaThl, POPMYIUPOBATH BHIBOIBI;

. OPOBOIUTH IpPH HEOOXOAWMOCTH CEpPHIO MPSAMBIX H3MEPEHUH, ONpeIeNsisi CpeiHee 3HaueHHUe
u3MepsieMo BeMWYUHBI ((POKYCHOE pPAaCCTOSHHE COOHMpAOIIe JMH3BI); OOOCHOBBIBATH BHIOOp crocoba
U3MEPEHUs/U3MEPUTEIIBHOTO TPUOOpa;

. IPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYUH C MCIOJIb30BAaHUEM MPIMBIX
U3MEepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBMKEHHUU 0€3 HaudalbHOM CKOPOCTH;
nepuoja KoyiebaHU MaTeMaTUYecKOro MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTU YIJla OTPa)XCHHs CBETa OT
yriia TmajJeHus W yria MpeloMJIeHHS OT Yria MaJeHHs): IUIAHUPOBATh MCCIEOBAHUE, CAMOCTOSATEIBHO
coOuparh yCTaHOBKY, (PUKCHPOBATH PE3yNbTAThl MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIUYMH B BHJE
TabNuI ¥ TpaduKOB, IeTaTh BHIBOIBI IO PE3yabTaTaM HCCIICIOBAHUS;

. MPOBOANTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BETUYMH (CPEOHSsE CKOPOCTh M YCKOpPEHHE Teja Mpu
PaBHOYCKOPEHHOM JIBUXKECHUHU, YCKOPEHHE CBOOOIHOTO NaJIeHHs, >XECTKOCTh MNPYXKHUHBI, KO3 UIIUEHT
TPEHMs]  CKOJIbKEHHUS, MeXaHuueckas  paboTa W MOIMHOCTb, YacToTa U MEpHoj KoJieOaHHi
MaTeMaTHYECKOT0 U MPYKUHHOTO MasiTHUKOB, ONITHYECKas CHJIa COOMpAIOLIeH TUH3BI, PaTUOAKTUBHBINA (DOH):
IUTAHUPOBATh W3MEPEHUs; COOMpaTh SKCIEPHUMEHTANbHYI0 YCTAaHOBKY U BBINOJHATH HW3MEpPEHUs, Cleays
NPEJIOKEHHOW WHCTPYKLMHU; BBIYUCIATH 3HAUCHHUE BEJIMYMHBI U aHAJIU3UPOBAThH MOJIyYEHHBIE PE3YJbTAThI C
y4E€TOM 3aJaHHOMU MTOIPEIHOCTH U3MEPEHUN;

. coOJTIr01aTh MpaBuiia TEXHUKHA 0€30MTaCHOCTH IIPH padboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;

. pa3nuyaTh OCHOBHBIE PU3HAKK M3YYCHHBIX (PU3MYECKHX MOJENEH: MaTepuaibHas TOUKa, aOCOIIOTHO
TBEP/OE TEJO, TOYEUHBIM HMCTOYHUK CBETa, Jy4, TOHKAs JIMH3a, IUIAaHETapHas MOJENb aToMa, HYKJIOHHAas
MOJIeNIb aTOMHOTO S171pa;

. XapaKTepu30BaTh MPUHLHUIIBI IEUCTBUS H3YYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOM
Ha UX OMHUCAHUsA (B TOM YHCIE: CIIUJOMETP, JaTYUKHU MOJIOKEHHSI, PACCTOSIHUS M YCKOPEHUS, PaKkeTa, 3X0JIOT,
OUKH, MepHcKor, (oToanmnapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOI, AO3UMETp, kamepa Buibcona), uc-
NOJIb3Ys 3HAHUS O CBOMCTBAaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

. UCIIOJIb30BATh CXEMbI U CXEMAaTUYHbIE PUCYHKH U3YUCHHBIX TEXHUYECKUX YCTPONCTB, U3MEPUTEIbHBIX
nprOOPOB U TEXHOJIIOTUYECKUX MPOILIECCOB MPHU PEUICHUN Y4eOHO-TIPAKTHUECKUX 3a/1a4; ONTHUYECKUE CXEMBI
JUTSI IOCTPOEHUS U300paskeHUH B TUIOCKOM 3epKalie U cCOOMparolel JINH3E;

. OPUBOJIUTH MPUMEPBI/HAXOAUTh HH(DOPMAIIMIO O TpUMEpax MPAKTUYECKOTO HCIOIb30BaHUS
(bU3UYECKUX 3HAHWK B TIOBCETHEBHOM KU3HU JIJIA 0OecriedeHus1 0€30MMacHOCTH MPU OOpaIeHUH ¢ TpudopaMu
U TEXHUYECKHMH YCTPOHCTBAMHM, COXPAHEHHUS 3J0POBbS U COOIIOACHUS HOPM 3KOJOTHYECKOTO MOBEICHUS
B OKpY’Karollen cpene;

. OCYILECTBIIATh MOUCK HMH(pOpMAIMU (PU3MUYECKOTO CoJepKaHUi B ceTd VHTEepHET, CaMOCTOSATEIBHO
dbopMynupys MOUCKOBBIN 3ampoc, HAXOAUTh MYTU OIpeNeiIeHHs] JOCTOBEPHOCTH MOJy4eHHOW MH(pOpMaluu
Ha OCHOBE MMEIOIINXCS 3HAHUH U JIOTIOJTHUTENIBHBIX HCTOYHHKOB;

. UCIIOJIb30BaTh MPHU BBIMOJIHEHWN Y4eOHBIX 3aJjaHUil HAy4YHO-TNIONYJSPHYIO JUTEPATypy (PU3UUECKOTO
COJIepKaHusl, CIIPaBOYHbIE MaTepHalbl, pecypchl ceT MHTepHeT; Biajgerh npuéMamMu KOHCIEKTUPOBAHMS
TeKcTa, Mpeodpa3zoBaHus HHGOPMAIIUU U3 OJHONW 3HAKOBOW CUCTEMBI B IPYTYIO;

. co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIEHHUSI HA OCHOBE MH(OPMAIIMH M3 HECKOJIBKUX
UCTOYHUKOB  (U3UYECKOTO COAEpX aHHs, IMyOJUYHO MPEICTaBIsATh pe3yJlbTaThl MPOEKTHOW WM
UCCIIEN0BATENIbCKON ACATENBHOCTH; IIPU 3TOM I'PAMOTHO HCIIOJIb30BAaTh M3YYCHHBIM IOHATHUMHBIA amnmapar
M3y4aeMoro pasaena (U3MKH U COMPOBOKIATh BBICTYIUIGHME INpe3eHTauueid ¢ y4éToM ocoOeHHOCTeH
ayJIUTOPUN CBEPCTHHUKOB.




TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

Ne
n/n

HaumeHoBaHnue pasjaesioB
U TeM MPOrpaMmbl

KoanuecTBO 4acoB

BCero

KOHTPOJIbHbIE
padoThI

NPaKTH4YeCKHUe
padoThI

DJIeKTPOHHbIE
(uudgposbIe)
oOpa3oBaTe/ibHbIE

pecypcbl

Pas/:[en 1. ®usukau eé PoJIb B IO3HAHMH OKpY:Kalollero Mupa

1.1.

dusMKa — HayKa o mpupoje

2

0

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

1.2.

dusnyeckKue BeJTUIYNHbI

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

1.3

EcTecTBEeHHO- HAy4YHbIN MeTOJ,
NMO3HAHUA

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Uroro no pazgeny

6

Paznen 2. IlepBoHayabHbIE CBEJeHUSI O CTPOEHUM BellleCTBa

2.1.

CTpoeHue BelecTBa

1

0

0

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

2.2.

JIBM>KeHHe U B3aUMO/jeliCTBUE
4YacTUL, BellecTBa

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/




2.3.

Arp eraTHbie COCTOAHUA
BelecTBa

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Uroro no pazgeny

5

Pa3nen 3. Asmxenue u B3aumozeiicTBue TeJ

3.1.

MexaHu4YeCcKoe ABUKEHHEe

3

3.2.

HHepnus, Macca, IJIOTHOCTh

4

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

3.3.

Cua. Buasel cuin

14

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Uroro no pazgeny

21

Pa3;[eJ1 4. JlaBiieHMe TBEPABIX TeJI, )KUAKOCTEN

H ra3oB

4.1.

JlaBiienue. [lepeaya gaBjieHus
TBEPABIMH TeJIaMH, ’KUJKOCTAMU
M ra3amMmu

3

0

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

4.2.

JlaB/ieHMe KU AKOCTH

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

4.3.

AtMocdepHoe JaBieHne

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

4.4.

JleiicTBUe XMJAKOCTH U rasa Ha
NOrpy>kéHHoOe B HUX TeJI0

https://resh.edu.ru/
https://foxford.ru/




https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Hroro no pasaeny 21

Paznen 5. Paora u momHoCTE. IHEpTUA

5.1. | Pa6oTa n MomHOCTH 3 10 0 https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

5.2. | llpocTbie MexaHU3MBbI 5 1|0 2 https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

5.3. | Mexanu4eckas sneprus 4 |1 1 https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Hroro no paszzaeny: 12

Pe3epBHOE Bpems 3

OBILEE KOJIMYECTBO| 68 5 11

YACOB 110 [TPOTPAMME

8 KUIACC

Ne |HaumeHoBaHue pa3nesoB u | KosmuecTBo yacoB DJIEKTPOHHBIE

/1 | TeM MPOrpamMmbl (undposbie)

BCEro | KOHTPOJIbHBbIE |MPAKTHYeCKHe
o0pa3oBaTte/ibHbIE
padoThI padoThI

pecypcsbl

Pa3nen 1. TennoBsle sBrenns

1.1. | CTpoenue u cBoiicTBa BelecTsa 7 |1 0 https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

1.2. | TenoBble nponeccyl 21 |2 3 https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-




russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Uroro no pazgeny

28

Paznen 2 DnexkTpudeckue U MarHUTHBIE SIBJICHUS

2.1.

JdJIeKTpUYecKHe 3apsAAbl.
3apsa:KeHHbIe Tesa U UX
B3aUMMO/IeliCTBHE

7

0

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

2.2.

IloCTOAHHBII 3JIEKTPUYECKUI TOK

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

2.3.

MarHuTHbIe SIBJ1€eHUA

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

24.

In €KTPOMAarHuTHasa HMHAYKIMUA

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Hroro no pasaeny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME

68

10

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

9 KJIACC

Ne
n/n

HanmeHnoBaHue pa3ienoB U TeM

NPOrpaMmblI

KoanuecTBO 4acoB

BCEIro | KOHTPOJbHbIC

padoThI

NMPaKTH4ecKue
padoThI

JIEKTPOHHBIE
(undposbie)
o0pa3oBaTejibHbIE

pecypchl




Pa3nen 1. Mexannueckue sBiaeHus

1.1.

MexannyecKkoe ABHKEHHE U
CIOCOO0LI €ro ONMCAHUA

10

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

1.2.

B3aumMoneiicTBue TeJ

20

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

1.3.

3aKOHBI COXpaHEHUS

10

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Uroro no pazgeny

40

Pa3;[en 2. MexaHHYecKHe KOJIeGaHHUs U BOJTHbI

2.1.

MexaHnuyeckue KoJ1e0anus

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

2.2.

Mexanuuyeckue BOJHbI. 3BYK

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Uroro no pazgeny

15

Pa3;[en 3. JJIeKTPOMarHUTHOE I0JIe U 3/IEKTPOMarHMTHhI€ BOJIHbI

3.1.

DJIEKTPOMarHuTHOE 110JIe U
3J1eKTPOMATHUTHBIE BOJIHBI

6

0

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Uroro no pazgeny

Pa3nen 4. CBerossie aBnenus




4.1.

3aKOHBI pacnpoCTPaHEeHU I
CBeTa

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

4.2.

JInH3bI M onTHYecKue NpPUOOpPbI

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

4.3.

Pa3io:xenue 0e10ro cBeTa B
CIIEKTP

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Uroro no pazgeny

15

Pa3nen 5. KsantoBble sBieHns

5.1.

Hcenyckanue 1 norJiomenue
CBETa aTOMOM

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

5.2.

CTtpoeHne aTOMHOrO siipa

http://www.fcior.edu.ru/
https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

5.3.

Snepuble peakuuun

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Hroro no pasgeny

17

Pazpen 6. [IoBTOpHTE/ILHO-060611IAI0IUI MOAY /b

6.1.

Cucremaru3auus u 00001IeHHE
NPeIMEeTHOI0 CO/Iep:KaHuUSs U
ONbITA IeSITeJTbHOCTH,
NMPUOOPETEHHOT0 NMPU U3YYEeHHH

http://www.fcior.edu.ru/
https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

BCero Kypca pusuku

russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/
http://www.fcior.edu.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOIT'PAMME

102



https://onlinetestpad.com/
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