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OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢puzuku — cucteMoo0pasyromuii A1 €CTECTBEHHOHAYYHBIX YY€OHBIX MTPEIMETOB, IOCKOIBKY
(bu3HYeCcKre 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHHUM, N3y4YaeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHEH
u ¢pusndeckoil reorpaduein. Pu3nka — TO NpPeaIMET, KOTOPBIM HE TOJLKO BHOCUT OCHOBHOM BKJIaJl B
€CTECTBEHHOHAYYHYIO KapTUHY MHUpa, HO U MPEJOCTaBIIsIeT Haubosee sicHble 00pa3ibl IPUMEHEHHUS
HAY4YHOTO METO/Ia MO3HaHMs, T.€. CIIoco0a MoyuyeHHs JOCTOBEPHBIX 3HaHUM 0 Mupe. Hakonen, gpusnka —
3TO IPEIMET, KOTOPBI HapsAAy € APYTUMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JIOJIKEH J1aTh MIKOJIbHUKAM
npeCTaBIeHNE 00 YBICKATEIHbHOCTH HAYYHOTO HCCIIECOBAHUS M PAIOCTH CAMOCTOSITEIIHHOTO OTKPBITHS

HOBOI'O 3HAaHU:.

OnHa U3 TJIaBHBIX 337124 (U3HUECKOT0 00pa30BaHUs B CTPYKType 00IIero oOpa3oBaHUs COCTOUT B
(dbopMUPOBAHNHU €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM MaccChl 00y4aromuxcs,
KOTOpBIC B JallbHEHIIIeM OyIyT 3aHITHI B CAMBIX pa3HO 00pa3HbIX cdepax nesTenbHocTH. Ho He MeHee
Ba)KHOU 33)13‘-161\/’1 SABJISICTCS BBISIBJICHUEC U IIOATOTOBKA TAJIAHTIINBBIX MOJIOABIX J'IIOI[CfI JJIA IIPOJOJIKCHUA
00pa3oBaHus U HanbHENIIeH Tpo(ecCHOHATBEHOMN ASSTEIHPHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
WCCJIEIOBAHU U CO3JaHUU HOBBIX TeXHOJOTUH. COriIacHO MPUHATOMY B MEXIYHAPOJAHOM COOOIIECTBE
onpezaeneHuto, « EctecTBeHHOHAyUYHasi TPAMOTHOCTh — 3TO CLIOCOOHOCTDH UeIOBEKa 3aHUMATh aKTUBHYIO
TpaXXJAaHCKYIO IMTO3UIIUIO 1O OGHICCTBGHHO 3HAYUMMBIM BOIIPOCaM, CBA3aHHBIM C CCTCCTBCHHBIMH HAYKaAMH, U
€TI0 T'OTOBHOCTb UHTCPCCOBATHLCA CCTCCTBCHHOHAYYHBIMU UJCAMMU. Haquo I‘paMOTHBIfI YCJIOBCK CTPCMHUTCA
y4acTBOBaTh B apIYMEHTHPOBAHHOM OOCYXACHUU MTPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, YTO TPeOyeT OT HEro CIeAyIONINX KOMIIETEHTHOCTEH:

— HAY4HO OOBACHATH SIBJICHUA,
— OIICHUBAaTh U ITIOHHUMAaTh OCOOCHHOCTH Hay4YHOI'0 UCCJICOBAHUA,
— HHTCPIIPECTUPOBATH JAaHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIILCTBA JIA ITOJYUCHUA BBIBOJOB.

N3yyenne pusznku ciocoOHO BHECTH peIIAONIUi BKJIaA B (popMHUpOBaHUE €CTECTBEHHOHAYYHOMN
TPaMOTHOCTH O0YyYarOIINXCS.

HEJX U3YUYEHUSA YYEBHOI'O TIPEJIMETA «®U3UKA»

Henu nzydyenus GpuU3MKA Ha ypOBHE OCHOBHOTO 00IIero oopasoBanus onpesencHsl B Konmenmu
npenoaaBanus yueOHoro npeamera «dusnkay B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit denepanumy,
peanM3yoIuX OCHOBHEIE 00Ie00pa3oBaTeIbHbIE IPOrPaMMBI, YTBEPKICHHOM pemenreM Komterun
MunucrepcTBa npocpernienus Poccuiickoit deaepanmu, npotokos ot 3 aexadpst 2019 r. Ne [1K-4BH.

Henu n3yyenus GU3MKHU:

— TpUOOpeTeHne UHTEpeca U CTPEMJICHHSI 00yJaromuXcs K HAYYHOMY W3YYEHHIO TIPUPOJIBI,
pa3BUTHE MX MHTEJUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

— Ppa3BUTHE MPEICTABICHUA 0 HAYYHOM METO/E MO3HAHUS U (popMUpOBaHHE
HCCIIEA0BATENBCKOI0 OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSM;



— (opMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUsI OCHOB CTPOCHHUSI MAaTEPHH U
(GyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

— (dopMupoBaHHE MPEICTaBICHUN 0 posid (PU3HUKH ISl pa3BUTHSI IPYTHX €CTECTBEHHBIX HayK,
TEXHHUKHU ¥ TEXHOJOTHIA;

— Ppa3BUTHE NPEJCTaBICHUH 0 BOZMOXKHBIX chepax Oynyiieit npodeccuoHalbHON AeSITeNbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JabHEHIIIEMY 00yUYE€HHIO B 3TOM HalpaBJICHUH.

JlocTrkeHre TUX TeJiel Ha ypPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus 00eCIIeUnBACTCS PEIICHUEM
CIIC/TYFOIIMX 3a/1a4:

— HpI/I06pCT€HI/Ie 3HAaHUM O JUCKPCTHOM CTPOCHHH BCIICCTBA, O MEXAHUYCCKUX, TCIIJIOBBIX,
QJICKTPUYICCKUX, MAHUTHBIX U KBAHTOBLIX ABJICHUAX;

— an06peTeHHe yMeHI/Iﬁ OIMCBLIBAThL U OOBIACHATH (1)H31/I‘ICCKI/I6 ABJICHUSA C UCIIOJIB30BaHHUCM
IIOJIYUYCHHBIX 3HaHHﬁ;

— OCBOCHHEC MCTOI0OB PCIICHHA HpOCTCfII.HHX paC‘IéTHHX 3a1a4 C UCIIOJIB30BaAHHUCM
(1)I/I3I/ILICCKI/IX MO,Z[eJ'IeI\/'I, TBOPYECKUX W IMMPAKTUKOOPHUCHTHUPOBAHHBIX 3a1a4;

— Pa3BUTHC y'MeHI/Iﬁ Ha6J'IIOI[aTB MMPUPOAHLBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, J'Ia60paTOpHBIe paGOTH
H OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUS C UCITOJIB30BAHUCM U3MEPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE NMPUEMOB PabOTHI ¢ MHPOPMAIHEN PU3MIECKOTO CONEPIKAHNS, BKIKOYAs MH(OPMALIHIO O
COBPEMEHHBIX IOCTH)KCHUSX (DU3MKH; aHAIIN3 U KPUTHIECKOE OIICHWBaHUE HH(OPMAIIHH;

— 3HaKOMCTBO CO cdepamu podeccCuoHATBEHOM IeATEIBHOCTH, CBSI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHSIX (PU3MUECKON HAYKH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBHE ¢ DT'OC OO0 dusuka sBiseTcs 0053aTeIbHBIM MTPEAMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. JlanHas mporpamma npeycMaTpruBaeT u3ydeHue QUK Ha 6a30BOM ypOBHE B
00beMe 238 4 3a Tpu ro1a 00y4eH s 10 2 U B HEIENIO B 7 M 8 KJIaccax M 110 3 4 B HEJENIO B 9 KItacce.



COAEP)KAHME YYEBHOI'O IIPEJIMETA

7 KJIACC

Pazzen 1. @u3nKa U €€ PoJib B MO3HAHUHM OKPYKAIOLIEr0 MUPa
®dusnka — Hayka o IpUpoJe, u3ydaeT pu3ndeckue sBJICHUS: MEXaHUUECKUE, TEIUIOBbIE, SJIEKTPHUECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BenuduHbl. M3mepenne pusznueckux Bennuud. Gusznueckue npubdopsl. [lorpentHocts
u3MepeHuil. MexxayHapoaHas cuctemMa eQuHHIIL.

Kak ¢usuka u apyrue ecCTeCTBeHHbIE HAYKH U3YYarOT MpUpoy. EcTecTBeHHOHAYYHBINH METO] TIO3HAHHUS
HaOJI0/IeHNe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BHIIBMIKEHHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3,
0o0BsicHeHHe Ha0MoAaeMoro siBjeHus. Onucanue GU3NYecKuX SIBICHUHN C IOMOILBIO MOJEIEH.

JdeMoHcTpanun
1. MCX&HI/ILICCKI/IG, TCIIJIOBBIC, SJICKTPUUCCKHUE, MAIrHUTHBIC, CBETOBBLIC SIBJICHUS.

2. ®usznueckue npruOOpsl U MPOLEAYPa MPSIMbIX U3MEPEHHH aHAIOTOBBIM M LIU(POBBIM TPUOOPOM.

JlabopaTopHblie padoThl U ONBITHI

1. Onpenienenye LeHbl JeNeHNs KAl U3MEPUTEIBLHOr0 Ipudopa.

2. 3mepeHue pacCTOsSHUIA.

3. UsMepenne 06bEMA JKMAKOCTH M TBEPIOTO TEIa.

4. Onpenenenue pa3MepoB MajbIX Tel.

5. I3mepenue Temnepatypbl IpH MOMOIIX KUIKOCTHOTO TEPMOMETPA U IaTUUKA TEMIIEPaTyphl.

6. HpOBC,Z[CHI/IC HCCIICA0BAaHUA 110 MPOBCPKC THIIOTE3bI: NAJIbHOCTDH HOHéTa 1rapuka,
MMYICHHOI'O TOPU30HTAJIBHO, TEM 60)'[]:]1[6, yeM OOJIbIIIE BBICOTA ITyCKa.

Paznea 2. [leppoHauyanbHble CBeJleHUS O CTPOECHHUH BellecTBa

Crpoenue BeniecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. OMbITHI, 10KA3bIBAIOLINE JUCKPETHOE CTPOCHUE
BelecTBa. OMNbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBrxeHue yactull BeuiecTBa. CBsi3b CKOPOCTH JABUKEHHS YACTHIL C TeMIiepaTypoil. bpoyHoBckoe
nBwkenue, muddysus. BzaumoeiicTBrue 4acTHIl BENIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSHHUS BELIECTBA: CTPOCHUE Ta30B, JKMAKOCTEH M TBEPABIX (KPHCTALIMIECKUX ) TEIL.
B3auMoCBA3b MeX Ay CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX COCTOSTHUAX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOCHHOCTH arperaTHBIX COCTOSIHUIN BOJBI. B3anMOCBS3b MEX/Ty CBOMCTBAMHU BEIIECTB B
pa3HBIX arperaTHhIX COCTOSIHHSIX U UX AaTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX
cocTostHAM BOJIbI. OCOOEHHOCTH arperaTHbIX COCTOSTHHM BOJIBI.

JdemoHcTpauuu

1. HabGnronenue OpOyHOBCKOTO JIBHXKEHMS.

2. Habmonenue nuddys3un.

3. HaGmroieHue sBICHUN, OOBSICHSIOLIMXCS NPUTSHKEHUEM WIIM OTTAJIKMBAHUEM YaCTHULL BEIIECTB.

JlaGopaTopHbie padoThbI M ONBITHI
1. Onenka quameTpa aToMa METOA0OM PSIOB (C UCTIOIB30BaHueM doTorpaduii).
2. OnbITHI O HAOIOJEHUIO TEIJIOBOTO PACIIUPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO IPUTSKEHUSI.

Paznen 3. J/IBu:xeHre M B3aUMO/IeiCTBUHI

Mexannueckoe BrxkeHne. PaBHomepHoe u HepaBHOMepHOe JiBHKeHHe. CKopocTb. CpeHssl CKOPOCTh MPU
HEPAaBHOMEPHOM JBMKEHHH. Pacuer IyTu 1 BpeMEHHU JBHKEHHUS. PaBHOMEpHOE 1 HEPABHOMEPHOE J[BH-
xenune. CkopocTsb. Cpennsis CKOPOCTh IPY HEPABHOMEPHOM JIBHIKEHHMHU. PacueT IMyTH U BpEMEHH JIBMKEHHS.



SIBnenne nHepuuu. 3aKoH MHEpPIMU. B3anmoaeicTBre Ten Kak MPUYMHA U3MEHEHHS] CKOPOCTHU JIBHXKEHUS
ten. Macca kak Mepa uHepTHocTH Tena. [InotHocTs BeniecTBa. CBS3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJT B
eMHHIIC 00bEMa BEIIECTBA.

Cuna xak xapakTepucTuka B3aumojencTsus Tea. Cuna ynpyroctu u 3akoH ['yka. i3mepenue cuisbl ¢
IIOMOLIbIO TUHAMOMETpA. SIBieHue TAroTeHus u cuia Tspkecty. Cuna TshxecTy Ha aApyrux miaserax (MC).
Bec tena. HeBecomocts. CroxeHue cuil, HallpaBJIEHHBIX 110 OAHOM npsAMoi. PaBHoaeicTByromas cui. Cuia
TpeHus. TpeHue ckoibkeHus U TpeHue nokos. Tpenue B npupoze u Texuuke (MC).

JdemoHcTpauuu

1. HaOroeHre MeEXaHUYECKOr0 IBWKEHUS TeIa.

2. 3mepenune CKOpOCTH MPSIMOJTMHENHOTO JIBUYKECHHUS.

3. HaGmronenue siBIeHUs HHEPITUU.

4. HaGnroneHne N3MEHEHUs1 CKOPOCTH MPU B3aUMOAECHCTBUU TeEl.
5. CpaBHEHHUE MaCC IO B3aUMOJICHCTBUIO TEI.

6. Cno>xeHue CUJI, HalpaBJICHHBIX MO OJTHOM MPSMO.

JlabopaTopHbie padoThl U ONBITHI
1. OnpeneneHne CKOPOCTH PaBHOMEPHOTO JABMXKCHHS (IIapuKa B KUIAKOCTH, MOJEIH JIEKTPUIECKOTO
ABTOMOOMJIS U T. 11.).

2. OnpezaeneHue cpeHel CKOPOCTH CKOJIbKEHHs OpyCcKa WU IIapuKa MO HAKIOHHOH IJIOCKOCTH.
3. OnpejiesieHue IOTHOCTH TBEPJIOTO TENA.

4. OnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHHs (aedopMaiiin) Npy>KUHbI OT TPUII0KEHHON
CHJIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHSI CKOJIBKEHHSI OT Beca Tejla M XapakTepa
CONPUKACAIOLINXCS TOBEPXHOCTEH.

Pasnen 4. JlaBjienue TBEPAbIX TeJl, )KUAKOCTEH ¥ ra3oB

I[aBJIeHI/Ie. CHOCOGLI yMeHLH_IeHI/IH n yBCJII/I‘-IeHI/ISI JaBJICHUA. I[aBJIeHI/Ie rasa. 3aBI/ICI/IMOCTI> JABJICHUS I'a3a
oT 00BEMa, TeMIiepartypsl. Ilepeada napaeHns TBEPALIME TEIaMH, KUIKOCTAMH M razaMu. 3akoH Ilackas.
HHeBMaTI/ILIeCKI/Ie MaIlInHBI. 3aBI/ICI/IMOCTI> JOAaBJICHUS ) KUAKOCTHU OT FJ'Iy6I/IHI>I. FI/II[pOCTaTI/ILIGCKI/Iﬁ Hapa)IOKC.
CooOmraromuecs cocyasl. [ uapaBIndecKkue MEXaHU3MBbI.

AtMmocdepa 3emnu 1 atMocdepHoe aaBneHue. [I[puunHbl cylecTBOBaHUS BO3AYIIHOW 000710YKH 3eMITH.
OmnpiT Toppuuernm. M3mepenue atMochepHOro naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO AaBICHHUS OT
BBICOTHI HaJ] ypoBHEM Mops. IIpuGops! 11t u3MepeHus aTMOC(hEpHOTro JaBJIeHHs.

JlelicTBUE KUIKOCTHU U ra3a Ha MOTPYKEHHOE B HHMX TeNO. BeITankuBaromas (apXxumMe0Ba) cuiaa. 3aKOH
Apxumena. [InaBanue Ten. BozayxomnnaBanue.

JdeMoHcTpanun

1. 3aBUCUMOCTB AaBJIEHUS r'a3a OT TEMIIEPATYPBHI.

. [lepenaya naBineHUs )KUIKOCTBIO U Ta30M.

. Coolmaromnmecs: CoCy/bl.

. I'mapasimueckuii npecc.

. [IposiBiienne neiicTBus aTMOC(HEPHOTO JaBIICHHUS.

. 3aBHCUMOCTh BBITAJIKUBAIOMIEH CUJIBI OT O6’béMa HOpr>KéHHOI71 4acCcTH TCJIa U IIJIOTHOCTHU KHUAKOCTH.
. PaBeHCTBO BHITAIKMBAIOIIEH CHUIIBI BECY BBITECHCHHOM KUIKOCTH.

NN D kAW

8. YcaoBue maBaHus Tell: IIaBaHUC HIIU MOTPYyKCHUC TCJI B 3daBUCUMOCTH OT COOTHOLICHUSA
IUIOTHOCTEH TeIa U KUAKOCTH.

JlaGopaTopHble padoThbI M ONBITHI
1. MccnenoBanue 3aBUCMMOCTH BECA T B BOJIE OT 00bEMa TIOTPYKEHHOMN B KMAKOCTh YaCTH TENA.



2. Omnpe/ieieHne BBITAIKUBAIONIEH CHIIBI, IEHCTBYIONIEH Ha TEJI0, IIOTPYKEHHOE B KHUIAKOCTb.
3. ITpoBepka HE3aBUCUMOCTH BBITATKHUBAIOIIECH CHJIbI, IEMCTBYIOIIEH Ha TEIO B )KUAKOCTH, OT MACChI TeNa.
4. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAOIIEH CHIIBI, JEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH,
0T 00bEMa MOTPYKEHHON B JKUIKOCTh YACTH TEIA U OT INIOTHOCTH
JKUIKOCTH.

5. KoHCTpyHpOBaHHE apeoMeTpa WM KOHCTPYMPOBAHKE JIOJKHU M ONPEJETIEHHE €€ TPY30I0ABEMHOCTH.

Pasnea 5. PaGora n MOIIHOCTB. DHEpPrus
Mexannyeckasi pabota. MOIITHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, 0JI0K, HAKIOHHAs TIOCKOCTh. [IpaBuiio paBHOBecus poryara. [Ipumenenue
MpaBUJIa PAaBHOBECHS phluara K 0JI0Ky. «30o0Toe mpaBmio» Mexanuku. KIIJ] mpocThix MexaHH3MOB.
[TpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpaiienne oqHoro Buaa
MEXaHUYECKOM 3HEPIuu B APYyroil. 3aKkoOH COXpaHEHUs JHEPTUU B MEXAHHKE.

JdeMoHcTpanun
[Ipumepsl IPOCTBHIX MEXAHU3MOB

JlabopaTopHbie padoThl U ONBITHI

1. Onpenenenne pabOThI CUITBI TPEHUS MTPU PABHOMEPHOM JBHYKEHUH TeJa TI0 TOPU30HTAIBLHOMN
MOBEPXHOCTH.

2. UccnenoBaHue yCIIOBUI paBHOBECHS pbhlyara.

3. U3mepenue K11/ HaKJIOHHOM MIOCKOCTH.

4. M3yueHne 3aKOHa COXPAaHEHHS] MEXaHUYECKON YHEPTHH.

8 KJIACC

Pasznen 1. TenjioBbI€ SIBJICHHS

MO,Z[CJ'II/I TBépI[OFO, KHUIKOIo u F33006p213H01"0 COCTOSTHUH BCIICCTBA. KpI/ICTaJ'IJ'II/I‘{CCKI/Ie u aMOp(bHLIC TCa.
OOBbsCHEHUE CBOICTB ra3os, JKUIKOCTEH U TBépIU:IX TEJ Ha OCHOBE MOJIOKESHUMN MOJ'ICKyJ]HpHO-KHHCTH‘-ICCKOfI
TCOpHU. CMaunBaHue 1 KalmWJUISIPHBIC SIBJICHUA. TemnoBoe pacnpeHUcC n CKaTue.

Temmeparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO IBHKCHHUS YaCTHII.

Buytpennss sneprust Crioco0bl H3MEHEHUsI BHYTPEHHEH SHEPTUU: TEIUIONEpeadya U COBEPLICHHE paOOTHI.
BI/II[BI TCIuioncpeaavyu: TCIrIoNpoOBOJAHOCTb, KOHBCKIHA, U3JTyUCHHC.

Konu4ecTBo TemnoTsl. Y aebHas TEMIOEMKOCTD BEIECTBA. TermIo00MeH U TEIIIOBOE PABHOBECHE.
YpaBHeH#He TerioBoro Oananca. [InaBneHne u OTBEpIeBaHNE KPUCTALTHYECKUX BEIIECTB. Y JebHAsI
teruioTa masieHus. [lapoobpazoBanue u konaeHcanus. Ucnapeane (MC). Kunenne. Y aenpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIEpaTypbl KUIMIEHUsI OT aTMOC(EpHOro AaBieHHs. BiaxxHocTs Bo3ayxa.

OHeprus TOIIUBA. Y IebHAasl TEMJI0TA CTOPAHUS.

[Tpuntumner padoTs! TerioBsix Asurareneid. KI1J[ rermoBoro apurarens. TerioBpie ABUTATENIN U 3aIlIUTA
okpyxatomien cpeasl (MC). 3akoH coxpaHeHHs ¥ PeBpalleHus YHepIun B TeIIoBbIX npoueccax (MC).

JdemMoHCcTpauuu

1. HaGmronenne OpOyHOBCKOTO JIBHXKEHHUS

. Habmonenue nuddysun

. Habmronenue siBiaeHunii cMauynBaHUs ¥ KalWUISIPHBIX SBJICHUI

. Habmonenue TeroBoro pacumpeHust Te

. I3MeHenue naBienus rasa Ipu W3MEHEHNH 00bEMa U HATPEBAHUY WJIH OXJIAXKIECHUH
. [IpaBuiia n3mMepeHust TeMnepaTypsl

. Buzas! Tennonepenaun

0O N N L B W N

. OxnaxieHue npy COBEPIICHUN PabOTHI



9. HarpeBanue npu coBepuieHMH padOThl BHEUTHUMH CUJIAMHU
10. CpaBHEHHME TEINIOEMKOCTEH Pa3IMYHBIX BEIIECTB

11. HabnroneHre KUMmeHus

12 .HabnrogeHue moCTOSIHCTBA TEMIIEPATYPHI MPH TUTABICHUN
13. Moaenu TEIUIOBBIX ABUTATEIIEN

JlabopaTopHblie padoThbl U ONBITHI

1. OnbITB IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO PUTSDKEHUS

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAIIIOB IOBAPEHHOW COJIM MJIM caxapa

3. ONBITH 110 HAGIKOIEHUIO TEMIOBOIO PACHIMPEHHS I'a30B, HKUIKOCTEN U TBEPIBIX TEN

4. OmnpeneneHue AaBICHUS BO3yXa B OAJUIOHE LINPHIIA

5. ONBITHL, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JaBIEHHUS BO3IyXa OT €r0 00beMa M HArPEBAHUS WU
OXJIaKICHUS

6. IIpoBepka runoTe3bl TUHEWHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUUECKOM
TpyOKe OT TeMuepaTypbl

7. HaOnroieHue u3MeHeH!sl BHyTPEHHEN SHEPTUU Teja B pe3ysbTaTe Terulonepeaayl U paboThl BHEIIHUX
cuil

8. MccnenoBanue siBIEeHUS TEIUIOOOMEHA IPU CMELIMBAHNUN XOJIOJHOW U ropsiueit BOJIbl

9. Onpenenenne KOJIMUECTBA TEIUIOTHI, MOTYYEHHOTO BOJOM IPU TEMIOOOMEHE C
HarpeThiM METATIMYECKUM LIUJIUHAPOM

10. Onpenenenne yaenbsHOM TEMIIOEMKOCTH BEIECTBA

11. MccnenoBanue nporecca ucrapeHus

12. Onpenenenue OTHOCUTENBHOM BIAXKHOCTU BO3/1yXa

13. Omnpesenenue yAenbHON TEIJIOTHI TUTABJICHHUS JIbJIa

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

3J'ICKTpI/I3aI_II/I$I TCII. I[Ba poaa 3JICKTPUUCCKHUX 3apAa0B. BiauMmogaeiictBue 3apAKCHHBIX TCJI. 3akoH Ky.]'IOHa
(SaBI/ICI/IMOCTB CHJIBI B3aUMOACHCTBUSA 3apSPKCHHBIX TCJI OT BEJIMYUHBI 3apsA0B U PaCCTOAHUA MCIKIY TeJ'IaMI/I).

DnekTpuueckoe noie. HanpsykeHHOCTH dIeKTprIecKoro nous. [IpMHIUIT CynepHo3HIMU IEKTPHIECKUX
noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTprudeckux 3apsaoB. DJIeMEHTapHbIN dekTpuueckuit 3apsia. Ctpoenue aroma. [IpoBoaHuku
U TUPJIEKTPUKH. 3aKOH COXPAaHEHHMsI SJIEKTPUUECKOTO 3apsijia.

DJIEKTPUYECKHI TOK. Y CIIOBHUS CYIIECTBOBAHHMS AJIEKTPUUECKOr0 TOKA. MICTOUHMKH MOCTOSHHOTO TOKA.
JleficTBUS SNEKTPUIECKOTO TOKA (TEIJIOBOE, XMUMHUUYECKOE, MAarHUTHOE). DJIEKTPUYECKHH TOK B KHUIAKOCTSIX
U razax.

BJ'IGKTpI/I‘leCKaH Oc1b. Cwua Toka. :‘)HeKTpI/I‘IGCKOC HaIIpsKCHUC. COHpOTI/IBJ'IeHI/Ie IIpOBOAHUKA. yI[CJ'IBHoe
COIIPOTUBJICHUEC BCIICCTBA. 3akon Oma JJId ydaCTKa LCIIn. HOCJ’IG}IOB&TGJ’IBHOC U IMapaJii€JIbHOC COCIUHCHUC
IMPOBOJHUKOB.

PabGota M MOIIHOCTB 3JEKTpUuYecKOoro Toka. 3akoH Jlxoyns— JleHma. DnekTpuueckue LENmu U
NOTPEeOUTEH IEKTPHUECKON dHEpruu B ObITy. KOopoTKoe 3aMbIkaHue.

ITocTostHHBIEe MarHuThl. B3auMoaeiicTBUE ITOCTOSIHHBEIX MarHUTOB. MarauTHoe 11oj1e. MarauTHoe mmoJje
3eMJIu ¥ €ro 3HaueHue A ku3HU Ha 3emuie. OnbIT Jpcrena. MarHuTHOE 1oJie 3JIEKTPUUECKOro TOKa.
[IpuMeHeHre >IEKTPOMArHuTOB B TEXHUKE. [elicTBME MAarHUTHOTO TOJISl HA POBOJHUK C TOKOM.

ONeKTpOoABUTaTEIb TOCTOSIHHOTO TOKa. Vcronb3oBaHue 3JI€KTPOABUTAaTENEH B TEXHUUECKUX yCTPOWCTBAX
Y Ha TPaHCIOpTE.

Omnbitel @apajes. SBnenue anekTpoMaruuTHON uHAYKuuu. [IpaBuiio Jlenua. Dnekrporeneparop. CrnocoObl
MOJTyYEHUS AJIEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIMN HA BO3OOHOBIISEMBIX UCTOYHUKAX SHEPTUU.



JleMoHCTpanun

1. Dnexrpuzanus Tein

JIBa poJia AeKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX Tell
Y CTpoiCTBO M IEMCTBUE 3JIEKTPOCKOIA

DneKTpoCTaTHIeCKass WHIYKIUS

3aKOH COXpaHEHUsI AIEKTPUUECKUX 3apsI0B

[IpoBOIHUKYN W TUATIEKTPUKU

MonenupoBaHHU€E CUIIOBBIX JJUHHUM 3JIEKTPUUECKOTO TOJISI

Nk

HcTouHnKy MOCTOSIHHOTO TOKa

9. JlelicTBUSA BIIEKTPUYECKOIO TOKA

10. DnexTpuyecKuil TOK B KUIKOCTH

11. I'a30BbIit pa3psg

12. I3MepeHue cuiibl TOKa aMIIepMETPOM

13. VI3mepeHue aIeKTpUYecKOro HampsiKeHHUs] BOJBTMETPOM

14. PeoctaT ¥ Mara3uH CONPOTHUBIIEHUN

15. B3aumonencTBre NOCTOSIHHBIX MAarHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUs TTOJIFOCOB MarHuTa
17. MoaenupoBaHre MarHUTHBIX TOJIEN TOCTOSTHHBIX MarHUTOB

18. OnbIT OpcTena

19. MarnuTHOE 10JIe TOKA. DJIEKTPOMAarHUT

20. JlelicTBUE MarHUTHOTO TOJISI HA TPOBOJHUK C

TOKOM 21 DnekTpoaBurareab NOCTOSTHHOIO TOKa

22. UccnenoBaHue sIBICHUS 3JE€KTPOMArHUTHON MHIYKIUN

23. Onbrtel @apages

24. 3aBUCHMOCTD HaIlpaBJIEHUSI MHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHUS
25. DIIEKTpOreHepaTop NOCTOSHHOTO TOKa

JlaGopaTtopHbie padoThI U ONBITHI

1. OmnbIThI IO HAONIOJEHUIO NEKTPU3ALMHU TNl UHIYKIMEN U IPH CONPUKOCHOBEHUN
HccnenoBanue 1eMCTBUS AIEKTPUYECKOTO OIS HA TPOBOJIHUKH U TUAJIEKTPUKH
COopka u mpoBepka paboThI 3JIEKTPUUECKOM LEHH MOCTOSIHHOTO TOKa

W3mepenre u peryampoBaHUe CUIIBI TOKa

noh Wb

M3MepeHue U peryaupoBaHue HANPsHKEHUS

6. HccienoBanue 3aBUCUMOCTH CHJIbI TOKA, MIYILIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaNpsOKEHUS Ha pe3ucTope

7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOIO CONPOTUBIIEHUS IPOBOJAHUKA OT €T0 JUIMHBI,
IUTOILAAM MOTIEPEYHOI0 CEUCHMs U MaTepuaia

8. IlpoBepka npaBuiia CIOXKEHHS HANIPSHKEHUH MTPH MOCIIEI0BATEILHOM COEAMHEHNN JBYX PE3UCTOPOB

9. IlpoBepka mpaBuia Jyis CUIIbI TOKa MPH MapajuIeIbHOM COETUHEHUN PE3UCTOPOB

10. Onpenenenue paboThl IEKTPUUECKOTO TOKA, UIAYILIETO YepPE3 PEIUCTOP

11. Onpenenenne MOLTHOCTHU IEKTPUUECKOIO TOKA, BBIACIIEMON Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3 JaMIIOuKy, OT HAallPsKEHUsI Ha Hel

13. Onpenenenune KII1/] narpeBarens

14. ViccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSTHHBIX MarHuTOB

15. VI3yueHue MarHuTHOTO IOJISI TIOCTOSIHHBIX MarHUTOB IIPU UX 00bETUHEHUH U pa3fielIeHuU

16. VccnenoBanue AeMCTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENIKY



17. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3AMMOACHCTBHS KaTYIIKK ¢ TOKOM M MarHuTa
OT CWJIbI TOKA M HAMPABIICHUS TOKA B KaTYIIIKE

18. 3y4yeHue neicTBUS MarHUTHOTO TOJIs Ha MPOBOJIHUK C TOKOM

19. KonctpyupoBanue u u3ydeHue pabOThI IEKTPOJBUTATEIS

20. U3mepenne KII/I anekTpoaBuraTenbHON YCTaHOBKU

21. OnbITHI 11O UCCIIEIOBAHUIO SIBJICHUSA PJIEKTPOMAarHUTHOM MHIYKIMU: UCCIEOBAaHUE
M3MEHEHUI 3HaYeHUs U HAINPaBJICHUS! MHIYKIIMOHHOTO TOKa.

9 KVIACC

Pa3zgen 1. Mexannueckue siBJICHUS

Mexanuueckoe nBukenne. Marepuanbaas Touka. Cucrema orcyera. OTHOCUTETLHOCTE MEXaHMIECKOTO
IBrKEeHMs. PaBHOMEpHOE NpsAMONMHENHOE 1BUKeHue. HepaBHOMeEpHOE NPSAMOJIMHENHOE JBUKECHHUE.
CpenHsisi 1 MTHOBEHHAsl CKOPOCTD TeJla IPU HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE NpsiMoIHEHOE nBIkeHne. CBoOoHOE magenne. OnbITel [anues.
PaBHOMepHOE BHKEHUE 1O OKpYKHOCTH. [lepron u yacrora oOpamenus. JInHeiHas U yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE.

[IepBr1it 3akoH HproToHa. Bropoit 3akon Herotona. Tpernii 3axkon HerotoHa. [IpuHiun cyneprno3nnyuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHsI CKOJIbKEHMSI, CHila TPEHUSI IOKOS, IPYTHE BUJIbI
TPEHUSL.

Cuna TSYKeCTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MajIeHus. J[BIKeHNe IaHeT
Bokpyr Comnuna (MC). [1epBas kocMuyeckasi CKOpocTb. HeBecCOMOCTh U Meperpy3Ku.

PaBHOBecHE MaTEpHAIbHOM TOUKH. AGCOIIOTHO TBEPIOE Telo. PaBHOBECHE TBEPIOTO Tela ¢ 3aKPEINICHHOM
OChI0 BpauieHusa. MomeHT cuibl. L{eHTp TsxecTH.

Nmnynbe Tena. M3menenue ummyibca. IMmybe cuiibl. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE
nemwkenne (MC).

Mexanunueckasi paboTa U MOIIHOCTb. PaboTa CUIT TSDKECTH, YIIPYroCTH, TpeHHUs! CBsI3b JHEPTUU U PAOOTHI
[ToreHnMaabHAs SHEPIUS TeJla, MOJHATOrO HaJl IOBEPXHOCTHIO 3eMITd. [loTeHIInaIbHAS SHEPTUS CIKATON
npyxunbl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKON SHEPTUH. 3aKOH COXPaHCHUS
MEXaHHUECKOM YHEPTHH.

JdeMoHcTpanun

1. HaGnrogeHne MEXaHMIECKOTO JBHIKEHHS TeIa OTHOCUTEIBHO PAa3HbIX TEN OTCYETA

2. CpaBHeHHE TIyTeN U TPAEKTOPUIA JIBMIKEHHUS OTHOTO M TOTO K€ TEJIa OTHOCUTENIBHO Pa3HBIX TEJ OTCYETA

3. H3mMmepeHune CKOPOCTH U YCKOPEHHUS TPSMOJIMHEUHOTO JBUKCHUS

4. UccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JABM)KEHUS

5. HaGmronenue ABMKEHHS TeJa IO OKPYKHOCTH

6. Habnroenne MexaHM9ECKHX SBJIEHHUH, NPOUCXOISAMINX B CHCTEME 0TcueTa « Tenexkay npu
€€ PaBHOMEPHOM M YCKOPEHHOM JIBH)KEHHH OTHOCUTEIHLHO KaOUHETA (PU3HMKH

7. 3aBHCHMOCTb YCKOPEHHUS Te€jla OT MACChl Tejla U JEHCTBYIOIIEH Ha HETO CUJIbI

8. HabmioneHune paBeHCTBA CHII IPY B3aUMOJCHCTBUU TeT

9. M3mMeHeHue Beca Teja Npu YCKOPEHHOM JABUKEHUU

10.Ilepenava nmmyapca Ipu B3aUMOJEHCTBUH TEI

11.IIpeobpazoBanusi YHEPTUU NIPU B3aUMOICHCTBUU TeEI

12.CoxpaHeHue UMITyJIbca [IPU HEYIPYTOM

B3aUMOJCUCTBUU

13.CoxpaHeHue UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOAEUCTBUN

14.Ha6moieHre peakTUBHOTO JIBM>KEHUS



15. CoxpaHeHne MEXaHU4eCKON SHEPTHH MPU CBOOOIHOM MaJIEHUU
16. CoxpaHeHHE MEXaHUYECKON PHEPIUH NIPH IBUKEHUU TeJla T0J IEHCTBUEM IIPYKUHbI

JlabopaTopHbie padoThl U ONBITHI

1. KoHcTpyHnpoBaHue TpakTa JUIsl pa3sroHa U JajdbHEUIIEro paBHOMEPHOTO ABMKEHHS IApUKA HITH
TEJICKKHI

2. Ompenenenue cpeiHel CKOPOCTH CKOJIbKEHHS OpycKa WM JBM)KEHUS IIapuKa 0 HAKIOHHOMN
TUIOCKOCTH

3. Ompenenenue yCKOpEHHS Tella PU paBHOYCKOPEHHOM JIBIKEHHUHU TI0 HAKJIIOHHOM MJIOCKOCTH

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBIKEHUH 03 HayallbHOU
CKOpOCTH

5. IIpoBepka runoTessl: €Ciu MpU paBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaJabHOW CKOPOCTH ITYTH
OTHOCATCS KaK Psijl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKU BPEMEHH OIMHAKOBBI

6. MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO JTaBJICHUS

7. Ompenenenue ko3 UIEHTa TPEHUS CKOJIbKESHUS

8. Ompenenenne KECTKOCTH MPYKUHBI

9. Ompenenenue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JBMKEHHH TeJla 110 TOPU30HTAIBHON
HIOBEPXHOCTHU

10.0npenenenue paboThl CHIIBI yIPYTOCTH MPH MOABEME TPY3a C MCIIONb30BAHMEM HETIOBHKHOTO
HOJBM)KHOTO OJIOKOB

11.M3y4yeHne 3aKoHa COXpaHEHUs] SHEPTUU

Pa3gen 2. MexannyeckKue KOJe0aHUA M BOJHBI

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TEPHO/, YaCTOTa, AMIUIUTY1A.
MareMaTHuecKuil ¥ PY>KUHHBINA MasTHUKY. [IpeBparienue sHepruu npu KosiedaTeIbHOM JIBUKEHUH.
3aryxatomue konebanus. Boinyxaennsie konebanus. Pezonanc. Mexannueckue BomHbl. CBOMCTBA
MEXaHHYECKHX BOJIH. [Ipo M0JIbHBIE U TTONEPEYHbIE BOJIHEL [[IMHA BOJHBI K CKOPOCTh €€ PACIPOCTPAHEHHSI.
MexaHu4ecKue BOJIHBI B TBEPJIOM Telle, celicMudeckue BosiHbl (MC).

3ByK. I'poMKOCTb 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. HGpPa3ByK U yJabTpa3ByK.

JdeMoHcTpanun

1. HabGmonenue koaeOaHuil T Mo IeUWCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH
2. Habmoienue konebaHuit Tpy3a Ha HUTH W Ha TIPY)KUHE

3. HaGmoieHre BHIHYKICHHBIX KOJIEOAHUH 1 pe30HaHCca

4. PacnipocTpaHeHue MPOJOJIBHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIN)

5. HabmroieHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT 4aCTOThI

6. AKyCTHUECKHUI pe30HAHC

JlabopaTopHbie padoThl U ONBITHI

1. Onpenenenue 4acTOThI U MEpHOAA KOIeOaHUNH MAaTEMAaTHYECKOTO MasiTHUKA

2. OmnpeneneHye YacTOThl U IEpUOAA KoJIeOaHni NPy KUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCMMOCTH MEpHUO/Ia KOJIeOaHU MTOABEIICHHOTO K HUTH Ipy3a OT JAJIMHBI HUTH 4.
HccnenoBanue 3aBUCUMOCTH NEpHOIa KOJICOaHUH TPYKMHHOTO MasTHUKA OT MacChl rpy3a

5. IIpoBepka HE3aBUCUMOCTH IepHOJa KojiebaHUui rpy3a, HOJBELUIEHHOIO K HUTH, OT MaccChl Ipy3a 6.
OnBITH, TEMOHCTPUPYIOIINE 3aBUCHMOCTb ITEPHO/Ia KOJICOAHUH MPYKMHHOTO MasTHUKA OT MacChl Tpy3a U
JKECTKOCTH TIPYKUHBI

7. 3mepenne yckopeHus: cBOOOIHOTO MaieHUs

Pazjnen 3. DieKTpoMarHuTHOE MOJie H JIEKTPOMATHUTHbIE BOJHBI



DJIEKTPOMArHuTHOE MoJIe. DIEKTPOMArHUTHBIE BOIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH [IIkama
AJIEKTPOMArHUTHBIX BOJIH. MICIOIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

QHCKTPOMaFHI/ITHaH npupoaa CBCTa. CKOpOCTB cBeTa. BoaHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanun
1. CBoMCTBa AMEKTPOMATHUTHBIX BOJIH
2. BoiHoBBIE CBOMCTBA CBETA

JlaGopaTopHbie padoThbI M ONBITHI

1. I3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeneoHa

Pa3nes 4. CBeToBbIe AIBJICHHSA
JlyueBas mojnensb cBeta. Mcrounuku ceta. [IpsmonuneitHoe pacnipoctpanenue cera. 3atmenus CoyHua u
JIynbl. Otpaxkenue ceta. [1mockoe 3epkano. 3aKOH OTpaKeHUs CBETA.

[Mpenomienue cBeTa. 3aKOH TpesloMIIeHUs cBeTa. [loHOe BHYTpeHHEE OTpakeHue cBeta. Mcrnonb3oBanue
IMMOJITHOI'O BHYTPCHHCET'O OTPAKCHUA B OITUYCCKUX CBETOBOJAAX.

Jlunza. Xox mydeit B na3ze. OnTudeckas cucreMa oroanmnapara, Mukpockormna u teaeckona (MC). I'nasz
KaK ONTHYecKas cucreMa. biim3opyKocTh M TaTbHO30PKOCTb.

Paznoxenue 6emnoro cBera B criektp. OnbIThl HetoToHA. C0’keHME CTIEKTPalIbHBIX IBETOB. Jlucmepcust
CBeTa.

JdeMoHcTpanumn
1. IlpsiMonuHENWHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

HOHy‘leHI/IC H306pa)KeHPII>i B IINIOCKOM, BOTHYTOM H BBLIITYKJIOM 3€pKaJiax.
HpeJ'IOMJ'ICHI/Ie CBCTaA.

Onruuecknii CBETOBOI.
Xon ydeit B cobuparomieit TuHse.
XoJ1 1ydeil B paccerBaroIIeH JIMH3E.

® NS kWD

[Tony4yeHnue n3o00paxeHnit C MOMOIIBIO JIMH3.

9. IlpuHuun aedcTBus GoToanmnapaTa, MUKPOCKOIA U TEIECKONa.
10.Mogens riasa.

11.Pa3noxxeHue 6emoro cBeta B CIEKTP.

12.ITomy4enue 6enoro cBera Npu CIOKEHUH CBETA Pa3HbIX 1[BETOB.

JlabopaTopHbie padoThl U ONBITHI
1. UccnenoBanue 3aBUCUMOCTH yTila OTPaXEHUsI CBETOBOTO JIyda OT yIJia Ia/IeHuUs.

2. HSy‘-ICHI/IC XapPaKTCPUCTHUK I/I306pa)KCHI/IH npeaMcETa B IJIOCKOM 3CpKaJic.

3. UccnenoBanue 3aBUCMMOCTH yTJjla MPEJIOMIIEHUS CBETOBOTO JTy4a OT yIJia NaJeHUs Ha TPaHULE
«BO31yX—CTEKJION.

4. ITomy4enne n300paKeHUH ¢ TOMOIIBIO COOMpArOIIEH JTUH3bI
5. Onpenenenne GOKyCHOTO paCCTOSHUS U ONITUYECKOM CHIIBI CO OMPAOIIEH JTHH3HI.

6. ONIBITH 11O Pa3JIO0XKCHUTIO Oeoro ceera B CIICKTP.

7. OnBITHI 10 BOCTIIPUATHUIO [IBETA IPEIMETOB MPH UX HAOIIOEHUH Yepe3 [IBETOBBIE (PMIIBTPBHI.

Pasnea 5. KBanroBble IBJIeHUSA

OmnbiTel Pesepdopaa n ninanerapaas monens atoma. Mogaens atoma bopa. Mcnyckanue u norsouieHne
cBera aToMoM. KBaHThI. JInHENYaTbie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eTa u rammaunsnydenus. CTpoeHrne aToMHOTO siapa. HykimonHas Mozenb



aTOMHOTO sipa. M30T0nb!I.
PannoaxtuBHble npeBpanienus. Ilepuon nomypacnana aTOMHBIX s1€p.
SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsA0BOTO M MACCOBOTO YHCEI. DHEPTHs CBSA3H ATOMHBIX SIIED.
CBs13b Macchl M dHepruu. Peakiuu cuntesa u genenus saep. Ucrounuku saeprun Connna u 3831 (MC).
Snepnas sHepreruka. JleficTBUs paJMOaKTUBHBIX W3TyYeHUH Ha kuBble opranuzMel (MC).

JdeMoHcTpanun

1. CnexTpel U31y4eHUs U MOTJIOIICHHUS.

2. CHexTphl pa3Iu4HbIX ra3oB.

3. Cnektp BoAopo/a.

4. HabmoneHnue TpekoB B kamepe Buibcona.

5. PaGoTa CYETYNKA MOHU3HUPYIOIIUX U3JTyIEHHUH.

6. Perucrpanus u3inydeHus IpUpOAHBIX MUHEPAJIOB U IIPOAYK TOB.

JlaGopaTopHble padoThbI M ONBITHI
1. HaGmoieHue CIUTOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.

2. VccnenoBanue TPEKOB: M3MEPEHUE YHEPTUN YACTHUIIHI TIO TOP MO3HOMY Ty TH (110 hoTorpadusim).
3. U3mepenne paaroakTUBHOTO (oHA.

I[HoBTOpPUTEIHbHO-0000 AN MOTYJIb

[ToBTOpHTENTEHO-0000IIAOIIHMI MOTYJIh MPETHA3HAYCH VISl CUCTEMATH3alMA U 0000IIEHUS TPEAMETHOTO
COJIEPIKAHMS ¥ OTBITA JIEATENBLHOCTH, IIPUOOPETEHHOTO NP U3yYEHHH BCETO Kypca QU3UKH, & TAKKE JJIs
noJAroToBkr K OCHOBHOMY TOCYJJapCTBEHHOMY SK3aMeHy 1o (pu3uke A 00ydaronuxcs, BHIOPaBIINX ATOT
y4eOHBIN MpeIMeET.

HpI/I HN3YUCHHUHN JAHHOTO MOAYJIA PCATU3YIOTCA U CUCTCMATHU3UPYIOTCA BUABI ACATCIbHOCTH, HA OCHOBC
KOTOPBIX obecrieunBacTCs JOCTHIKCHUC TPCIMETHBIX U MCTANIPCAMCTHLIX INNIAHUPYCMBIX PE3YJILTATOB
06y‘leHI/I$I, (bOpMI/IpyeTCH €CTCCTBCHHO-HAaYy4YHasA I'paMOTHOCTL: OCBOCHHE HAYYHBIX METOJ0B UCCIICAOBAaHUA
SIBIICHHI npupoAbl U TCXHUKH, OBJIAICHUC YMCHUSIMHU OOBSACHSATE (1)I/I3I/I‘-IGCKI/I€ SABJICHUS, IPUMCHAA
MMOJIYYCHHBIC 3HAHUA, pCUIATh 3aa4U, B TOM YHUCJIC KAYCCTBCHHLIC U SKCIICPUMCHTAJIBHBIC.

[IpMHIMIHATIEHO JeATENBHOCTHEIM XapaKTep JaHHOTO Pa3/eNa Pealn3yeTcs 3a CYET TOTr0, YTO yHaIIuecs
BBITIOJIHSIOT 33J]aHUsI, B KOTOPBIX UM MpeiaraeTcs:

— Ha OCHOBE TOJTYYCHHBIX 3HAHWH PACIO3HABATh M HAYYHO OOBSICHATH (PH3UYCCKHE SBIICHUS B
OKPY>KaloIlel MpUpo/ie U MOBCEIHEBHOMN KU3HU;

— HCIIOJIB30BATh HAYYHBIC METO/AbI UCCIICAOBAHUSA (1)I/I3I/I‘-IGCKI/IX ﬂBJ’IGHHﬁ, B TOM YHUCJIC JIA IMTPOBEPKU
THIIOTE3 U NNOJYUYCHUA TCOPECTUICCKUX BBIBOJOB,

— OOBSICHATH HAayYHbIC OCHOBBI Han0o0JIee BaXKHBIX ,[[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TCXHOJIOT I/II>'I,
HAmpuMmep, IPpakKTUICCKOro UCIOJIb30BaAHUA PA3TIUYHBIX KCTOYHUKOB SHEPIru Ha OCHOBEC 3aKOHA IIpe-
BpalI€HUA U COXPaHCHHA BCEX U3BCCTHBIX BHJIOB OHCPIUH.

Kaxxnas u3 Tem qaHHOTO paszzelna BKIOYAeT SKCIIEPUMEHTAILHOE UCCIeI0BaHIE 0000IIAIOIIEro
xapakTepa. Paznen 3aBepraeTcsi mpoBeIeHUEM TUarHOCTHYECKOM M OIIEHOYHON pabOThI 32 KypC OCHOBHOM
IIKOJIBL.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

N3yuenue yuebHOro npenmera «du3nka» Ha YpOBHE OCHOBHOI'O OOIIIET0 00pa3oBaHus JOHKHO

o0ecreunBaTh JOCTIKEHHE CIETYIONNX JUYHOCTHBIX, METAPEAMETHBIX M MIPEIMETHBIX 00pa30BaTEeIbHBIX
pE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuuyeckoe éocnumanue:
— TMpOSABIIEHUE UHTEPECAa K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM (pU3NUecKoi HayKH;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUAM POCCHHCKUX YIEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxo6Ho-HpasecmeeHHoe 60cnumanue:

— TOTOBHOCTb K dKTUBHOMY Y4YaCTHUIO B O6CY)K,I[CHI/II/I 06H_[6CTB6HHO-3Ha‘lI/IMBIX 1 OTHYCCKHUX HpO6J’I€M,
CBA3aHHBIX C ITPAKTUYCCKUM ITPUMCHCHHUEM I[OCTI/I)KGHI/II\/'I (I)I/I3I/IKI/I,

— OCO3HAaHUC BAXKHOCTU MOPAJIbHO-3TUYCCKUX MTPUHIIUIIOB B ACATCIILHOCTHU y‘IéHOI‘O.
Acmemuueckoe eocnumanue:

— BOCIIPUATHE ICTETHYECKUX KAUECTB (PU3MUIECKON HAYKHU: €€ TADMOHUYHOTO MMOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH.

l[elmocmu HAYYHO020 NO3HAHUA:

— OCO3HaHHUEC ICHHOCTH (bHSI/ItIeCKOfI HAaYKH KaK MOIITHOTO HHCTPYMCHTA MMO3HAHWA MHUPA, OCHOBBI
pPa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIOIIECH KYIbTYphI;

— pa3BHUTHE HAYYHOU JI0O03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIBCKON ACATEIbHOCTH.
Dopmuposanue Kynvhypol 300P06bs U IMOUUOHAILHOZO 0J1A20NOSIYUUA:

— OCO3HaHHUE IIEHHOCTH 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BaYKHOCTH TIPABHJI O€30MaCHOTO MOBECHHS Ha TPAHCIIOPTE, HAa IOPOTax, C ANEKTPUUECKUM H TEIIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIIOBUSX;

— ¢(hOpMHUPOBAHHOCTH HaBbIKa pedIeKCUH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOIo e MpaBa y
JPYToro 4ejoBeKa.

Tpyoosoe socnumanue:

— aKTUBHOE y4YaCTUE B PEIICHUH MPAKTUUYECKUX 3a7a4 (B paMKaX CeMbH, IIKOJIbI, TOPO/A, Kpasi)
TEXHOJIOTHYECKOM ¥ COIMAILHOM HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIEe U (PUZNIECKUX
3HAHHII;

— MHTEpeC K NMPaKTUYECKOMY M3YYEHHUIO NMpodeccHii, CBA3aHHBIX C (PU3MKOM.
JKonocuueckoe gocnumanue:

— OpHUEHTAallMsl Ha IPUMEHEeHHEe (PU3MUECKUX 3HAHUM JIJIs peleHus 3a/1a4 B 00J1acTH OKpY KaroIen
Cpelibl, IUTAHUPOBAHUS MTOCTYIIKOB U OLIEHKH MX BO3MOKHBIX MOCIEACTBUIA ISl OKpY>KaroIIeit
Cpenpl;

— OCO3HaHHE TIJ100aIEHOTO XapaKTepa 3KOJOTHUYCCKUX HpO6J’ICM 151 HYTCﬁ HX PpCHICHMUA.

Aoanmayus odyuarouie2oca K UIMEHAIWUMCA YCA08UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— TMOTPeOHOCTh BO B3aUMOAECHUCTBUM NPH BHITIOJHEHUH UCCIIEJOBAHUI U IPOEKTOB (PU3NIECKOI
HaIIPaBJIEHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUAM JPYIHX;

— IIOBBIIICHHUC YPOBHHA CBOGM KOMIIETEHTHOCTH 4gCpe3 MPAKTUYCCKYIO ACATCIIbHOCTD,



— TOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHHI, B TOM YHUCIie (OPMYIUPOBATH HJIEH, TOHATHUS,
TUIIOTE3bl O (PU3UYECKUX OOBEKTaX U SBJICHUSX;

— 0CO3HaHHE Ae(PUITUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001aCTH (PH3HKH;
— IUIAHUPOBAHUE CBOETO PAa3BUTHUS B IPHOOPETEHNU HOBBIX (PU3UUECKUX 3HAHUII,

— CTpEeMJICHHE aHAJIU3UPOBATh U BBISABIATH B3AUMOCBSI3U IPUPO/IbI, 00IIECTBAa M SKOHOMHUKH, B TOM
YHClie C UCTIOJIb30BaHUEM (PU3UUECKHUX 3HAHUM;

— OIlIEHKa CBOUX JIECHCTBHIi C YUYETOM BIMSHHUS HA OKPY/KAIOIIYIO CPEY, BO3MOMKHBIX
r7100AJIBHBIX TTOCIIEACTBUH.

METANPEIMETHBIE PE3YJIbTATBI

YHuBepcaibHbIe IO3HABATEIbHbIC 1eICTBUSA

Ba3zoevie nocuueckue oeiicmeu:
— BBIIBJISTH U XapaKTepPU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB (SIBJIICHUI);
— YCTaHaBIIUBAaTh CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIINN, OCHOBAHHUS 11 000OIICHHUS U CPABHEHUS;

— BBISBJIATH 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B pACCMATPUBAEMBIX (paKTax, TAaHHBIX U HAOJIIOICHUSX,
OTHOCSIINXCS K (PH3UUECKUM SIBICHUSM;

— BBIABJIATH IPUYHUHHO-CICACTBCHHLIC CBA3U IIPH U3YUCHHUUN (1)I/I3I/I‘IGCKI/IX SIBJICHUM U MpoIeCCoOB;
ACJIaTh BBIBOJbI C UCITOJIB30BAHUCM JACAYKTUBHBIX U MHAYKTHBHBIX YMOSaKHIO‘ICHI/IfI, BbIABHUI'ATh
TUIIOTE3bI O B3aUMOCBA3AX q)HSI/I‘ICCKI/IX BCJINYHH,

— CaMOCTOSITEeNIbHO BBIOMPATh CIIOCcO0 perieHus yueOHoi pusnueckoit 3aaun (CpaBHEHNE HECKOJIBKUX
BAPUAHTOB PEIEHNs, BLIOOP HAaMOO0JIeE TOIXOAAIIETO C YIETOM CAMOCTOATENHLHO BBIIEIEHHBIX
KpUTEPHUEB).

Bba3zoevie uccneoosamenvckue oelicmeus:
— HCIOJIB30BAaTh BOIPOCHI KaK HCCJIEI0BATEIbCKUI HWHCTPYMCHT IIO3HAHMU,

— TPOBOJUTH MO CAMOCTOSITEILHO COCTABJIICHHOMY IUIAHY OIIBIT, HECIOXKHBIN
(bU3HYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE (PU3NICCKOTO SIBIICHUS;

— OLCHUBATh HA TPUMCHUMOCTb U JOCTOBCPHOCTDb I/IH(I)OpMaI_[I/IIO, IMNOJIYYCHHYIO B XO€
HCCIICAOBAaHUS WUJIIHN SKCIICPUMCHTA,

— CaMOCTOSTENBHO (GOPMYIHPOBATH 0OOOIEHNS U BBIBOBI [0 PE3YJILTATAM IIPOBEICHHOTO
HAOJII0ICHUS, OIIbITA, UCCICAOBAHHS;

— IIPOrHO3UPOBATb BO3MOIKHOC z[anLHeﬁmee pa3sBUTUC (1)I/I3I/I‘IeCKI/IX IMpoIeCCOB, a TaK¥KE
BBLAIBUT'ATh IPCAIIOJIOKCHUS 00 ux Pa3BUTHH B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Paboma c ungpopmaueii:

— TPUMEHATH PA3TUYHBIE METObI, MHCTPYMEHTHI U 3aPOCHI IIPH MTOMCKE U 0TOOpE HHPOPMALIUU
WIK JaHHBIX C YUYETOM IPELIOKEHHOM yaeOHOM (PU3MIECKON 3a1auH;

— aHAJIU3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMALIHIO PA3IMUHBIX BUJOB U (hOpM
IIPEACTABIICHHUS,;

— CaMOCTOSITEIHHO BBIOUPATh ONTHMAIBHYIO ()OPMY TpEICTaBICHUS HHPOPMAITUK 1
WUTIOCTPUPOBATH pelllaeMble 3a71a4i HECIOKHBIMU CXeMaMH, THarpaMMaMi, HHOU Tpa)uKoi U X
KOMOHWHALUSAMU.



YHnBepcanbnble KOMMYHHKAaTHUBHbIC JeHCTBUA

Obwenue:

— B XoJe OOCyXJeHHs y4eOHOro matepuaia, pe3yibTaToB JIAOOPATOPHBIX PadOT U TMPOECKTOB
3aJaBaTh BOIIPOCHI IO CYIIECTBY 00OCYKIAaeMOW TEMBI U BBICKA3bIBATh WJICH, HAICJIICHHBIC HA PEIICHUE
3aJ]auu MIOAJepKaHNe OJIaroKenaTeIbHOCTH OOIEHHS,;

— COIMNOCTABJIATH CBOU CYXKJIEHHUSA C CY>KICHUSIMHU APYTHX YYaCTHUKOB JUAJIOTA,
0OHapy>XMBaTh PA3IMYNUE U CXOJICTBO MO3UIINN;

— BbIPpAXaTb CBOIO TOUKY 3PCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

— HY6J'II/I‘IHO MMpCACTABJIATE PE3YJIbTATHI BBIITIOJIHCHHOI'O (bHSI/I‘IeCKOFO OIIbITa (3KCHepI/IMeHTa,
HUCCICIOBAaHUs, HpOeKTa).

Coemecmnasn deamenpHoCmy (COMpPYOHUYECMBO):

— TOHMMATh ¥ MCIIOJIB30BATh MIPEUMYIIECTBa KOMAHTHON ¥ MHAMBHYaIbHON paObOTHI IIPU
pelieHuN KOHKPETHON (hHU3UIEeCKON MPOOIIeMBI;

— I[PpUHUMATb LECJIN COBMECTHOU ACATCIIBHOCTU, OPraHU30BLIBATH HeﬁCTBHH 10 eé JOCTHXKXCHUIO!
pacmpenenaTh PoH, 00CYKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOU paboThl; 00001aTh MHCHHUS
HECKOJIbKUX JTFOJICH;

— BBITIOJIHATH CBOXO 4aCThb pa6OTBI, AOCTHUTasl KAYCCTBCHHOI'O PE3yJibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOpAUHHPYS CBOU )IeI\/'ICTBI/ISI C APYTUMH YICHAMU KOMAaHABI;

— OLICHMBATh Ka4E€CTBO CBOETO BKJIAa B OOMIMI MPOIYKT IO KPUTEPHUSIM, CAMOCTOSATEIBHO
c(OpMyITMPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

YHuBepcajibHble peryJsiTHBHbIC 1€ CTBUA

Camoopzauuwuu;l:

— BBIABIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsIX, TPEOYIOIHX JIIsl peTICHHS
(bu3nyecKkux 3HaHUM;

— OPUEHTHPOBATHCS B PA3IMYHBIX MMOAXO0/1aX MPUHATHUS PELICHUN (MHAUBUAYAIbHOE, IPUHATHE
pelleHus B rpynIe, NPUHITHE PEeIIEHUI TPYIoi);

— CaMOCTOSITEIILHO COCTABIISATH AJITOPUTM pEIIeHUs (PU3NUECKON 3aJau MU TJIaHA UCCIICAOBAHUS
C YYETOM UMEIOIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH TIPELIAraeMbIe
BapHaHThl PELICHUH;

— JenaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmpons (pehrexcusn):
— JaBaTb aACKBATHYIO OLCHKY CUTyallul U NpCjiarath jiaH eé HU3MCHCHUA,

— OOBACHATH TIPUYMHBI JOCTHKEHHS (HEMOCTHKEHHS) PE3YIILTATOB JIEATENHLHOCTH, 1aBaTh
OILIEHKY TIPUOOPETEHHOMY OIIBITY;

— BHOCHUTBH KOPPECKTHUBEI B JACATCIIBHOCTD (B TOM YHUCJIE B X0 BBIIIOJIHCHUA (1)I/I3I/I‘~ICCK01"O HUCCIcaJ0BaHUsA
I HpOGKTa) Ha OCHOBEC HOBBIX 06CTO$IT6J'IBCTB, N3MCHHUBIINXCA CI/ITyaIIHI)’I, YCTaHOBJICHHBIX 0HII/I6OK,
BO3HUKIIINX prHHOCTCﬁ;

— OIICHUBATb COOTBCTCTBUC PC3YyJIbTAaTa LUCIIU U YCIIOBUAM.

Dmouuonanvrolii UHMENLIEKM:



— CTaBHUTh CeOS HA MECTO APYroro 4CjioBC€Ka B X0/JI€ CIiopa Ui IUC KyCCUH HAa HAYYHYIO
TEMY, IOHUMATb MOTUBLI, HAMCPCHHUA U JIOTUKY APYTOTO.

Ilpunamue ceda u opyzux:

— NpH3HABATh CBOE MPABO HA OMIMOKY TPU PELIEHUN GU3MIECKUX 3a/1a4 WM B YTBEPKICHUSIX HA
Hay4yHbIE TEMBI U TAKOE K€ IIPaBO APYTOro.

IMPEJAMETHBIE PE3YJIBTATDBI

7 KJIIACC

[Ipeamernbie pe3yabTaThl HA 0230BOM YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTD y O0yYaIOIINXCS
YMEHUI:

— HCIIOJIb30BATh MOHATHUS: (PU3NIECKUE M XUMHUYECKHE SBIICHHS; HAOIIOACHNE, SKCIIEPUMEHT,
MOJIeTIb, TUTIOTE3a; €AUHUIIBI (PU3MUECKUX BEIIMYUH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS
BelIECTBa (TBEPJIOE, KMAKOE, Ta3000pa3HOE); MEXaHUUECKOE JABIKEHUE (PABHOMEPHOE,
HEPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOACUCTBYIOMIAs CHJI, Aedopmanus (ynpyras,
TUIACTHYECKAs), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

— pa3nuyaTth sBieHus (AUPPy3us; TEII0BOE ABMKEHHUE YaCTUI] BELIECTBA; pABHOMEPHOE JIBUKECHHUE;
HEPABHOMEPHOE JIBMYKEHHUE; HHEPIMS; B3aUMOJICHCTBHIE TEJI; PABHOBECHE TBEP/BIX TEN C 3aKPETLICHHOM
OCBIO BpAILIEHHUST; IEPEIada IaBJIeHUs TBEPIBIMU TEIAMH, XKUIKOCTAMH U Ta3aMu; aTMOC(hepHOe
JIaBJICHUE; TUIABAHKUE TEJT; IPEBPAILEHUS] MEXaHUYECKOW SHEPTUH) 10 OMUCAHUIO UX XapaKTEPHBIX
CBOWCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PH3UUECKOE SBIICHHUE;

— pacIo3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3NICCKUX SBJICHUI B OKPYKAIOIIEM MHUPE, B TOM YHCIIE
(bu3nyecKue SBICHUS B PUPOJIC: MPUMEPHI ABIKCHUS C Pa3IMIHBIMU CKOPOCTSIMH B JKUBOU U
HEXKUBOU MPHUPO/IC; IEHCTBUE CHIIBI TPEHUS B IPUPOJIC M TEXHUKE; BIUSHUE aTMOC(HEPHOTO TaBJICHUS
Ha )KMBOW OpPTaHM3M; IJIaBaHUE PHIO; phIYard B TEJIC YEIIOBEKA; ITPH STOM ITEPEBOIUTH MPAKTUICCKYIO
3a/1a4y B yU4eOHYI0, BBIICTISTh CYIIICCTBCHHBIE CBOMCTBA/MIPU3HAKH (PU3UICCKUX SBIICHUMH;

— OIMCHIBATh U3yUEHHBIE CBOMCTBA TE U (PU3NUYECKHE SIBJICHUS, UCTIOIb3Ys (PU3NUECKUE BEIUUMHBI
(Macca, 00bEM, TNIOTHOCTH BELIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHASA CKOPOCTh, CUJIA YIIPYTOCTH, CHIIA
TSDKECTH, BEC TEIA, CHJIA TPEHHUs, AaBJIeHne (TBEPIAOTO Tela, JKUIKOCTH, I'a3a), BHITAIKUBAIONIAs CHJIa,
MexaHuyeckas paboTa, MOIIHOCTb, IJIEY0 CUJIbl, MOMEHT CHJIbI, KO3(D(PHUIIMEHT MOJIE3HOTO NeUCTBUS
MEXaHM3MOB, KHHETHYeCKasi ¥ MOTeHIMANbHAS YHEPTHsl); IPU OMUCAHUH MPABUIBHO TPAKTOBATh (QU3H-
YEeCKHUIl CMBICI UCTIONIb3YEMBIX BEIHUWH, X 0003HAUYCHHUS U €AMHULIBI (PU3NUECKUX BETUYMH, HAXOAUTh
(bopMyIbl, CBA3BIBAIOLINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JPYTUMHU BETUUMHAMM, CTPOUTH TpapUKH
M3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

— XapakTepHu30BaTh CBOMCTBA Tell, GU3NYECKUE SIBICHUS U MIPOLECCHI, UCTIOIb3Ysl MPaBUiIa CIOKEHUS
cu (BIOJIb OJTHOM MpsiMOii), 3akoH ['yka, 3akoH [Tackainsi, 3akoH Apxumena, MpaBUI0 PaBHOBECHSI
pbIyara (010Ka), «30JI0TOE MPABUIIOY» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPTUH; TIPU ITOM
JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

— O0OBACHATH QU3NYECKHUE SBICHUSI, POLECCHl U CBOWCTBA TEJ, B TOM YHCJE U B KOHTEKCTE
CUTYalMi IPaKTUKOOPUEHTUPOBAHHOTO XapaKTEPa: BBISABIIATH IPUUNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE U3 1—2 TOTMYEeCKUX LIaroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA PU3NYECKUX SBIICHUM,
(bU3NIECKUX 3aKOHA FITH 3aKOHOMEPHOCTH;

— peluarh pacyeTHHIE 3a1auk B |—2 NeiCTBYS, UCIIONB3Ys 3aKOHBI U (JOPMYJIbI, CBS3bIBAIOIHE
(u3nyeckre BeIMYMHBI: Ha OCHOBE aHAJIN3a YCJIOBUS 3a7auMl 3allUChIBATh KPAaTKOE YCIOBUE,
noJ-



CTaBJIATDH (I)I/I3I/I‘-ICCKI/IC BCJIIMYHHEI B (I)OpMyJ'IBI " IPpOBOAUTH paC‘{éTBI, HaXoIuUTh CIIPABOYHBIC TAHHBIC,
HCO6XO,Z[I/IMBIC AJId pCHICHUS 3a1a4, OIICHUBATh PCAIMCTUIHOCTDb HOqueHHOﬁ (I)I/I3PI‘{CCKOI>'I BCJIIMYHUHDBI;

— pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (PU3NUYECKHX METOJOB; B
OINHMCAaHUU UCCIIEIOBAHUS BBIACIATH POBEPsieMOe MPEANON0oKEeHUE (TUIIOTE3Y), pa3IudaTh U
MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJbTaT, HAaXOAUTh OIIMOKHU B XO/I€ OMbITA, JAEJIaTh BHIBOJBI 110 €r0
pe3yJibTaram;

— TIPOBOJMTH OIBITHI 110 HAOIIOJCHUIO (PU3UYECKUX SIBICHUHN WK (PU3UYECKHX CBOWUCTB TEIN:
(dhopMyIIHpOBaTh MPOBEPSEMBIE MTPEATOIOKEHNS, COOUPATh YCTAHOBKY U3 MPEII0KEHHOT0 000py/10Ba-
HUSl, 3aITUCBIBATH X0/ OIBITa U ()OPMYJIUPOBATH BHIBOJIBI;

— BBITIOJHATH NPAMBIE U3MEPEHHUS PACCTOSHUS, BPEMEHH, MACCHI TeJa, 00BbEMA, CHIIBI U
TEMIIepaTyphl C UCTIOIH30BAHUEM aHAIOTOBBIX U IIU(PPOBBIX MPHOOPOB; 3aIMMCHIBATH TIOKA3aHUS
puGOPOB C YUETOM 3aIaHHOM abCONIOTHOM MOrPEIHOCTH U3MEPEHHIA;

— TMPOBOAMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOIN BEIMUMHBI OT APYTOi ¢
HCIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCIMOCTH YT PABHOMEPHO ABMKYIIETOCS Tejla OT BPEMEHU
JBYDKEHUSI TEJIa; CHITBI TPEHUS CKOJIBKEHHSI OT Beca Tejla, KadecTBa 00padOTKH TTOBEPXHOCTEH TN U
HE3aBHCHMOCTH CHJIbI TPEHHUS OT IJIOLIAAN CONMPUKOCHOBEHMSI T€J; CUJIBI YIPYTOCTH OT YJUIMHEHUS
IPYKMHBL; BHITAJIKABAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeNa ¥ OT IIIOTHOCTH JKHMAKOCTH, €€
HE3aBHCHUMOCTH OT INIOTHOCTH TeJia, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0; YCIOBUI IJIaBaHUS
TeJl, YCIIOBUI paBHOBECHsI pplyara v 0JIOKOB); y4acTBOBATh B IUIAHUPOBAHUU YUYE€OHOTO UCCIIEOBAHUS,
coOM paTh YCTAaHOBKY U BBITIOJIHATH U3MEPEHHUS, CIIELys MPEIIOKEHHOMY TUIaHy, UKCHPOBATH
PE3yJIbTaThI MOJIYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUJIE MPEII0KEHHBIX TaOIUIl U
rpaduKoB, AenaTh BBIBOJBI [0 pe3ybTaTaM UCCIIEOBAHMUS;

— TPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETMYHMH (IUIOTHOCTh BEIIECTBA KUAKOCTH U
TBEPIOTO TENa; CUIIAa TPEHHS CKOIIBKEHHUS; NaBIECHHE BO3LyXa; BHITAIKMBAIOIIAS CUIIA, NEHCTBYIONIAs Ha
HOTPY/KEHHOE B JKUIAKOCTh TEJO; KOO()PHUIMEHT TI0JIE3HOr0 AEHCTBHUS IIPOCTHIX MEXAHM3MOB), CIEYS
MPEUIOKEHHON MHCTPYKIUH: TIPH BBITIOJTHEHUH U3MEPEHUI COOMPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYCHUE UCKOMOU BEJIMYUHBIL;

— co0uroaTh MpaBuiIa TEXHUKU O€30MaCHOCTH NpU paboTe ¢ 1abopaTopHBIM 000pyI0OBaHUEM;

— yKa3bIBaTh MPUHLHUIIBI IEHCTBUS IPUOOPOB U TEXHUUYECKUX YCTPONCTB: BECHI, TEPMOMETP,
JMHAMOMET], COOOIIAIONINECsS COCYAbl, 0apOMeTp, pbluar, NOBM)KHBIN U HETIOIBHKHBIHN OJIOK, Ha-
KJIOHHAsI TIJIOCKOCTB;

— XapaKTepHU30BaTh MPUHIIMIIEI JEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢ Onopoi
Ha UX OMHMCAHUs (B TOM YHCJIE: MOMIIUITHUKHU, YCTPOUCTBO BOJOMIPOBOA, THAPABIMUYECKHI Mpecc,
MaHOMETp, BHICOTOMED, MOPIIHEBOW HACOC, APEOMETP), UCTIONIb3YS 3HAHHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUN U HEOOXOMMble (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— TPUBOJIUTH IPUMEPHI / HAXOAUTH UHPOPMALIUIO O IPUMEPaX MPAKTUYECKOTO UCTIOIb30BAHUS
¢u3nyeckux 3HaHUH B MOBCEIHEBHOMN >KU3HHU AJIs oOecrieueHus: 6€30IacHOCTH IpU OOpaIleHu! ¢
npubOpaMy U TEXHUYECKHMHU yCTPOHCTBAMHU, COXPAHEHUS 30POBbS M COOIIOICHUS] HOPM
9KOJIOTUYECKOI'O MTOBEJCHUS B OKPYKAIOLICH Cpele;

— OCYIIECTBIATh OTOOpP MCTOUHUKOB MH(pOpMAIMK B ceTH MIHTEpHET B COOTBETCTBHH C 3a1aHHBIM
MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIONIMXCS 3HAHUM | ITyTEM CPABHEHHS PA3IMIHBIX HCTOUYHUKOB
BBIJICJIATH HHPOPMALIUIO, KOTOPAs SIBIISIETCSI POTUBOPEYUBOM MITH MOXKET OBITH HEIOCTOBEPHOM;

— HCIIOJIb30BATh IMPU BBIITOJITHCHUU y‘-IC6HBIX 3aJIaHuM HAYYHO-TIOMYJIAPHYIO JIUTCPATYPY (I)I/I3I/IquKOl" (O)



COJIEPIKAHUS, CIIPABOYHBIE MATEPHUAIIBI, PECYPCHI CeTH MHTEPHET; BIIAJETh IPUEMAMH KOH-
CIEKTHUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

— co37aBaTh COOCTBEHHBIE KpaTKHE MMCHhbMEHHBIEC U YCTHbIE COOOIIEHHS HA OCHOBE 2—3 MCTOYHHKOB
nHpOpMaUU PU3NIECKOTO COJIEPIKAHHS, B TOM YHUCIIE ITyOJIUYHO JIENIaTh KPATKUE COOOIIEHHS O
pe3yabTaTax MPOEKTOB WM yYEOHBIX HCCIEIOBAHUMN; IPH 3TOM I'PaMOTHO UCIIOJIb30BaTh H3Y4YCHHBIN
MOHATUIHBIN anmapaT Kypca (pU3HuKH, COPOBOKAATH BHICTYIICHHE TIPE3CHTAINCH;

— TIpH BBIINOJIHEHUHU Y4eOHBIX TPOEKTOB U MCCIIEIOBAaHUN pacnpeaensTh 00sI3aHHOCTU B TPYIIIE B
COOTBETCTBHHU C IIOCTABJICHHBIMU 33/1a4aMU, CJIICAUTD 3a BBIIIOJHEHUEM IIJIaHA JACHCTBUH, aJICKBATHO
OLIEHMBATh COOCTBEHHBIN BKJIa/l B ACATEIILHOCTh I'PYIIIbI; BEICTPAUBATh KOMMYHHUKATUBHOE
B3aUMOJICHICTBUE, YUNUTHIBAsE MHECHUE OKPYKAIOIIUX.

8 KJIACC

[IpenmeTHble pe3ynbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPakaTbh CHOPMUPOBAHHOCTD y 00yYarOLIUXCs
YMEHMM:

— MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE ATOMOB U MOJIEKYJI,
arperaTHbI€ COCTOSIHUS BEIIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE TeJa, HACHIIIICHHBIA U HEHAChI-
LIEHHBIN I1ap, BIIAXKHOCTh BO3/lyXa; TEMIIEPATYPa, BHYTPEHHSS SHEPTUs, TEIUIOBOU JIBUTATEb;
3JIEMEHTAPHBINA JIEKTPUYECKUI 3apsl, SJEKTPUUECKOE MOJIE€, IPOBOJIHUKH U TUDJICKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MArHUTHOE T0JIE;

— pa3nuyaTh SBJICHUS (TETUIOBOE PaCIIMPEHHE/CKATHE, TEIUIoNepe1ada, TeIIOBOS paBHOBECHE,
CMa4yMBaHWe, KAMWIUISIPHBIC SBJICHUS, UCTIApEHNE, KOHEHCAIUS, TIaBJICHUE, KPUCTAILTU3AIIHS
(oTBepaeBaHKE), KUTICHHE, TETIONepeaya (TeIIONPOBOHOCTh, KOHBEKIIHSI, H3ITYUEHHUE); DIICKTPU3AIUS
TeJ, B3aUMOJEHCTBHE 3apsII0B, JEHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOICHCTBUE
MarHuToB, IeWCTBUE MAarHUTHOTO IOJIsl HA TPOBOJAHUK C TOKOM, JIEKTPOMAarHuTHasl MHAYKIIKSA) IO OMH-
CaHMIO X XapaKTEePHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOUINX JaHHOE (U3UYECKOE
SIBJICHUE;

— pacro3HaBaTh NPOSIBICHNE U3YYECHHBIX (M3UYECKUX SBICHUH B OKPYXKAIOLIEM MHPE, B TOM YHCIIC
¢bu3ryecKre SBICHNS B IPUPOE: MOBEPXHOCTHOE HATSDKEHNUE M KallMJUIIPHBIC SIBICHHS B TIPHPO/IC,
KPHMCTaJLIBI B TIPUpOIE, u3inydenre CoNHIA, 3aMepP3aHie BOJIOEMOB, MOPCKHE OPH3bI, 00pa30BaHKE
POCBHI, TyMaHa, UHesl, CHera; 3JIeKTPUUECKUe SBJICHUS B aTMochepe, AIeKTPUIECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMIIH, Apeid Mmoo coB, poJib MArHUTHOTO TOJIS TS J)KU3HU Ha 3eMJie, MOJISIPHOE CH-
SIHUE; TIPH 3TOM IIEPEBOIUTH NMPAKTUYECKYIO 33a4y B YU€OHYIO, BBIACIATH CyIIECTBEHHBIC
CBOWCTBa/MpU3HAKU (PU3NUECKUX SIBICHUII,

— OMMCHIBATh U3yUEHHBIE CBOMCTBA TN U (PU3UYECKHE SBJICHUS, UCTIOIB3Ys (PU3NUECKUE BEITUIMHBI
(TemMmepaTypa, BHYTPEHHSSI JHEPTHsl, KOJIUYECTBO TEIUIOTHI, e bHas TEMIIOEMKOCTh BELIECTBA,
yZAeNbHas TEeIJIoTa IJIaBJICHUs, yIelbHasl TEIUI0Ta NapooOpa3oBaHus, yAeIbHAas TEMJI0Ta CrOPAHUS
TOIUIMBA, KO3()(PUIIMEHT MOJIE3HOTO ASHCTBHSI TEIIOBON MAIIMHbBI, OTHOCHTEIbHAS BIaKHOCTh BO3yXa,
ANEKTPUYECKUH 3aps/l, CUIIA TOKA, AEKTPUUECKOE HAMPSKEHNUE, CONPOTUBIICHNE ITPOBOIHUKA, YIEIbHOE
COTIPOTHBIICHHUE BEILIECTBA, pad0Ta U MOUTHOCTh AJIEKTPUUECKOIO TOKA); MPH OMUCAHUH MPABUIHHO
TPAKTOBATh (PU3NYECKUNA CMBICI UCTIOIb3YEMBIX BETUUNH, 0003HAUYCHUS U SAMHUIBI (PU3NIECKUX
BEJIMYMH, HAXOUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMH BETUUYNHAMH,
CTPOUTDH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUMH;

— XapaKTepu30BaTh CBOWCTBA TeJl, GPU3UUECKHUE SBJICHUS U MTPOIIECCHI, UCTIOIB3YsI OCHOBHBIE
MOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEMIECTBA, MPUHIIUI CyNEPIOZUIINU
noJien



(Ha KaUECTBEHHOM YpPOBHE), 3aKOH COXpaHEHMsI 3apsA/1a, 3akoH OMa JyIsl ydacTKa Lenu, 3aKoH J[ oy -
JleHna, 3aKOH COXpaHEHUs YHEPIUU; IIPU 3TOM JaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alIUCHIBATh
€ro MaTeMaTH4YECKOE BBIPAKEHUE;

— 00BACHATH (PU3MUECKHUE MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYalMi IPAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BbISBIIATH IPUUNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00BsIC-HEHHE U3 | -
2 JOTMYECKUX IIaroB ¢ onopoi Ha 1 - 2 u3yueHHBIX CBOMCTBA (PU3UUECKUX SABICHUN, PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH; peIaTh pacYETHBIE 3a/1a4M B 2 - 3 I€HCTBHS, HCTIONB3Ysl 3aKOHBI 1
(bopmyIIbl, CBA3BIBAIONINE (PU3NUECKUE BEIIMYMHBL: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a41 3aITUCHIBAThH
KpaTKO€ YCJIOBUE, BBISIBJIATH HEAOCTATOK JJAHHBIX JJISl pELICHMS 331a4H, BBIOUPATh 3aKOHBI U (hOPMYIIbI,
HEOOXOIMMBIE IS €€ PEILEHHS, TIPOBOUTH PACUETHI U CPABHHUBATH TIOJYYEHHOE 3HAYECHUE (PU3MIECKON
BEJIMYMHBI C U3BECTHBIMH JIaHHBIMH;

— pacio3HaBaThb HpO6J’IeMI)I, KOTOPBIC MOKHO PCIINTH IIPHU ITIOMOIIA (1)I/I3I/I'—IeCKI/IX MCTOOOB; UCIIOJB3Ys
OIMMCAHUC UCCIICAOBAaHNS, BBIACIIATH HIPOBCPACMOC NPCAINIOIOKCHUC, OLICHUBATL ITPABUJIBHOCTDL ITOPSAAKA
MPOBCACHUA UCCIICAOBaHNs, ACJIaTh BBIBOABI,

— MPOBOAUTD OMBITHI [0 HAOIIOACHUIO (PU3NUECKUX SBICHUHN WU (PU3NYECKUX CBOMCTB TEJ
(KanmMJLISpHBIE SBJIEHUS, 3aBUCMMOCTD JaBJIEHHUs BO3AyXa OT €ro 00beMa, TEMIIEPATYPhL; CKOPOCTH IIPO-
11ecca OCTHIBAHUS/HATPEBAHUS TIPU M3IIyUYEHUH OT LBETa M3JTy4aroIleil/orIomaroel HOBEpXHOCTH;
CKOPOCTH MCIIAPEHHS BOJBI OT TEMIEPATYPhI JKMAKOCTH U TUIOIIAN €€ MOBEPXHOCTH; JIIEKTPH3ALIUS TEN
Y B3aUMOJIEVCTBHUE JJIEKTPUUECKHUX 3aps/10B; B3aNMOJECHCTBIE TOCTOSIHHBIX MarHUTOB, BU3yaJIM3alUs
MAarHUTHBIX IOJIEN MOCTOSHHBIX MArHUTOB; AEMCTBUS MAarHUTHOTO TIOJISI HA TPOBOJAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOICTBA 3JIEKTPOABUraTENsl IOCTOSHHOTO TOKA): (pOopMyJINpOBaTh
IIPOBEpsiEMBbIE MIPEIOJI0KEHNUS, COOUPATh YCTAHOBKY U3 MPEI0AKEHHOIO 000pyA0BaHNUS; OMUCHIBATh
XOJ OTIBITa U (POPMYITHPOBATH BHIBOJIBI,

— BBINOJHATH OPSIMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEILHON BIIAXKHOCTH BO3AYyXa, CUJIbI TOKA,
HANPSDKEHUS ¢ UCTIOIh30BAaHHEM aHAJIOTOBBIX MPUOOPOB U JATUMKOB (PU3MUECKUX BEIHUYWH; CPABHUBATH
PE3yIBTAThl H3MEPEHHUH C yYETOM 3aJaHHOM abCOIIOTHOM IIOrPENIHOCTH;

— MPOBOJHTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (hPM3UUECKOU BEIMUUHBI OT IPYTOH C
WCIIOJIb30BAHUEM TPSIMBIX H3MEPEHUH (3aBHCHMOCTD COITPOTHUBJICHHS TIPOBOJHUKA OT €T0 JJIUHBI,
IJIOIAAN TONIEPEYHOT0 CEYEHHUSI M yISIbHOTO COPOTHUBIICHUS BELIECTBA IPOBOJIHUKA; CUIIBI TOKA,
HIYIIETO Yepe3 MPOBOJIHUK, OT HAMPSKEHUS Ha MPOBOIHUKE; UCCIIEIOBAHUE TTOCIE0BATEILHOIO U Ta-
paNIENbHOTO COSTMHEHH MPOBOJHUKOB): NIAHUPOBAThH UCCIEAOBaHNE, COOUPATh YCTAHOBKY U
BBITIOTTHATH U3MEPEHUS, CIEIysl PEATIOKEHHOMY TUTaHy, PUKCUPOBATH PE3YIbTAThl OTYyUYEeHHOU
3aBHCHMOCTH B BUJI€ TaOIUI[ U TpaUKOB, Ie7aTh BEIBOABI IO pe3yJbTaTaM HCCIEI0BAHUS;

— IIPOBOAUTH KOCBCHHBIC U3MCPCHUA (bI/ISI/IIIGCKI/IX BCIIMYHH (y,[[eHLHaﬂ TCHHOéMKOCTL BCIICCTBA,
COITIPOTUBJICHUC MPOBOJHUKA, pa60Ta 1 MOIIHOCTD 3JICKTPUUYCCKOT'O TOKa)Z IIaHUPOBATh U3MCPCHUA,
CO6I/IpaTL 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY, CICAYA HpeHHO)KCHHOﬁ HHCTPYKIUH, U BEIYUCIIATH
3HAYCHHUC BCIINYNHBI,

— co0uoaaTh MpaBuiia TEXHUKU O€30MaCHOCTH NpU paboTe ¢ 1adopaTopHBIM 000pyI0OBaHHEM;

— XapaKTepH30BaTh MPUHIMIIEI JEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOi
Ha MX ONMMCaHUsA (B TOM YHCJIE: CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, TapoBasi TypOUHa, aMIepMeTp,
BOJITMETP, CYETUHMK JIEKTPHUECKOM SHEPTHH, JIIEKTPOOCBETUTEIBHBIE TPUOOPHI, HArPEBATEIBHBIE
JIEKTPONPUOOPHI (TPUMEPBHI), HIEKTPUUECKHE IPEJOXPAHUTENH; SJIEKTPOMArHuT, 31EKTPOIBUTaTeNb
MIOCTOSTHHOTO TOKA), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UUECKUX SBJICHUI U HEOOXOUMbIE
¢u3nueckre 3aKOHOMEPHOCTH;



— pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTEIbHBIE IPUOOPHI 110 CXeMaM 1
CXEMAaTUYHbIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUrATEIh
BHYTPEHHEI0 CrOpaHMs, JIEKTPOCKOII, pEOCTaT); COCTABIIATh CXEMbI JIEKTPUUECKUX LieTeil ¢
MOCJIEI0BATENbHBIM U NApAJIJIEIbHBIM COEAMHEHHEM IEMEHTOB, pa3inyasl yCIOBHbIE 0003HAYEHUS
3JIEMEHTOB JIEKTPUYECKUX LICTICH;

— NPUBOJUTH NPUMEPHI/HAXOAUTh HH(OPMALIMIO O IPUMEpaxX MPAKTUYECKOT0 UCTIOIb30BaHUS
(bu3nyecKuX 3HAHUH B MOBCEAHEBHOM KU3HU JJ1s1 o0ecrieueHus: 6e30MacHOCTH MPpH 0OpalieHuu ¢ mpudo-
pamMH ¥ TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 3/I0POBbS U COOIIIOIEHUSI HOPM IKOJIOTUYECKOTO
MOBE/ICHUS B OKpYXKaloIIel cpene;

— OCYIIECTBISATh MOMCK MH(POPMAIUH (PUINIECKOTO COACpk aHMs B ceTH VIHTEpHET, HA OCHOBE
MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHHS JOIOIHUTEILHBIX HICTOYHUKOB BBIAEIATH HH()OPMALIHIO,
KOTOpasi SIBJSETCS MPOTUBOPEYUBOI HIIM MOKET OBITh HETOCTOBEPHOM;

— WCIIOJIb30BATh MPH BBITIOJIHEHUH YUEOHBIX 33JaHUI HAYYIHO-IOYJISIPHYIO JINTEPATypy (PU3NIECKOTO
COJIEPIKaHuUsI, CIIPABOYHbIE MaTEPHAIIbI, PECYPCHI CETH MHTEPHET; BIaJeTh IIpUeMaMu
KOHCIIEKTUPOBAHMSI TEKCTa, TpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

— co37aBaTh COOCTBEHHBIEC MMCHbMEHHBIEC U KPAaTKUE YCTHbBIE cOOOIIeH s, 0000111as HHPOPMALIUIO U3
HECKOJIbKUX UCTOYHUKOB (PU3UIECKOTO CONEPKAHMSI, B TOM YHCIIE TTyOJIMIHO TPEICTABISATH PE3YIbTaThI
MIPOEKTHOMN HJTM MCCIIEI0BATENLCKOM NEATEILHOCTH; IPU TOM I'PAMOTHO MCIIOJIB30BATh N3yUEHHBIN
MOHATUIHBIN anmapaT Kypca (pU3HuKH, COPOBOKAATH BHICTYIICHHE TIPE3CHTAINCH;

— TIPH BBINIOJIHEHUH Y4EOHBIX IIPOEKTOB U UCCIIETOBAHUH (PU3NYECKUX MPOLIECCOB PACIPEACIATh
0053aHHOCTH B I'PYIIE B COOTBETCTBHHU C TIOCTABJICHHBIMH 3a/1a4aMU, CJICAUTH 32 BBHITIOJHEHUEM IIJIaHa
NeUCTBUI U KOPPEKTUPOBATH €r0, aJICKBATHO OLICHUBATh COOCTBEHHBIN BKJIAJl B I€ATEIILHOCTh
TPYIIIBL; BEICTPAaUBAaTh KOMMYHHKATUBHOE B3aMMOICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pellaTh
KOH(JIUKTHI.

9 KJIACC

[TpenmeTHbIE pe3ybTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpaXkaTb CHOPMUPOBAHHOCTD y 00YUArOLIUXCSI
YMCHMMN:

— HCIIONIB30BAaTh MOHATHSA: CUCTEMA OTCYETA, MaTEPHAlIbHAs TOYKA, TPAEKTOPHs, OTHOCHTEILHOCTh
MEXaHMYECKOTO JBIKEHUs, neopmanus (ynpyras, miiacTUueckas), TpeHue, IEHTPOCTPEMHUTEIbHOE
YCKOPEHHE, HEBECOMOCTD U MEPETPY3KH; LIEHTP TSHKECTH; a0COIIOTHO TBEPAOE TEIO, LIEHTP TSHKECTH
TBEPIOTO TeNa, PABHOBECHE; MEXAHMYECKUE KONCOAHUS U BOJHEL, 3ByK, HH()Pa3ByK U YIbTPa3BYK;
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U 1aJIbHO30PKOCTb,
CIEKTPHI UCITYCKaHMS U TOTJIOIEHHS; anb(a, 6eTa 1 raMMa-u3IIydeHusl, U30TOIbI, siepHast
JHEPIreTHKA;

— pa3nuyaTh sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOIMHEIHOE JBUKEHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE TBUKECHHE, CBOOOIHOE TIaJICHUE Tell, PABHOMEPHOE JIBIKEHUE TI0
OKPY’KHOCTH, B3aUMO/JICHCTBUE TEJl, PEaKTUBHOE JIBIDKEHUE, KOJieOaTeIbHOS JBHUKCHHE (3aTyXaIOIUe U
BBIHYKJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJTHOBOE ABM)KEHUE, OTPAKEHUE 3BYKa, IPSIMOJIMHEHHOE
pacrnpocTpaHeHHe, OTpaKEHHE U MPEIOMIIEHHE CBETa, ITOJIHOE BHYTPEHHEE OTPaKeHHE CBETA,
paszioxeHue 0erIoro CBeTa B CIEKTP U CII0KEHHUE CIIEKTPATBHBIX I[BETOB, TUCTIEPCUS CBETA,
€CTECTBEHHAs PA/INOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTPA U3ITyUEHHs1) TI0 OTIUCAHUIO UX
XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB, JICMOHCTPUPYIOIIUX JTaHHOE (PH3UYeCKOe SBIICHNCE,

— Ppaclo3HaBaTh NPOABIICHUC U3YYCHHBIX (I)I/IBI/I‘-IGCKI/IX SIBIICHUI B OKpYZKaromemM MHUpe (B TOM YHCJIC



(l)I/ISI/I‘-IeCKI/Ie SIBJICHUS B IIPUPOJC: IPUIIMBBI U OTJIMBLI, ABUXXCHUC ITJIAHCT ConHeuHoMn CHUCTCMBI,



PEaKTUBHOE IBUKECHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMHU, 36MIICTPSICEHHUE,
ceiicMHUYecKre BOJIHBI, IIyHAMH, X0, [[BETa TeJ, ONTHYECKUE SBICHUS B MPUPOJIE, OMOIOTHYECKOE
NeCTBHE BUIUMOTO, YIbTPa(uOIETOBOIO U PEHTT€HOBCKOIO U3JTyU€HUI; €CTECTBEHHBIH
pannoaKTUBHBINA (POH, KOCMUYECKHE JTy4H, PAAHOAKTHBHOE H3ITyUYeHHE TPUPOIHBIX MUHEPAJIOB;
JeicTBHE paJIMOaKTUBHBIX W3NTyUEHUI Ha OpraHU3M YellOBeKa), PU 3TOM MEePEBOAUTDH MPAKTHUECKYIO
3aja4y B yueOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBA/MPU3HAKY (PU3UUECKUX SBJICHUI;

— OIUCHIBATh U3YYECHHBIE CBOWCTBA TEN U (PU3NUECKUE SIBICHUS, UCTIONB3Ys (PU3NYECKHE BETMYMHBI
(cpenHsist © MTHOBEHHAs: CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBM)KEHUHU, YCKOPEHHE, IIEPEMELLICHUE,
IIyTh, YIJIOBasl CKOPOCTh, CUJIa TPEHUS, CUIIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOAHOTO
[Ia/IEHUs, BEC TeJa, UMITYJIbC TeJa, UMITYJIbC CUJIbl, MEXaHWYecKas padoTa U MOIHOCTb,
MIOTEHIMAJIbHAS YHEPT U TeJla, IOJHATOIO HaJl IIOBEPXHOCTBIO 36MIIM, TIOTCHIUAIbHAS YHEPTUS CKATOU
NPY>KUHBI, KHHETUYECKast SHEPIHs, NOJTHAs MEXaHUUECKasi SHEPTus, IEPUOJI U YaCTOTa KOJIeOaHUH,
JUIMHA BOJIHBI, TPOMKOCTbH 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, [T0OKa3aTeNlb MPEIOMIICHUS CPE/IbI);
[IPU OIMCAHUU NIPABUIIBHO TPAKTOBATh (PM3UYECKUIN CMBICI UCIIOJIb3YEMbIX BEJIMYKH, 0003HAUYEHUS U
eIMHULIBI (PU3NUECKUX BETMYUH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY
C IpyT'MMH BEJIMYMHAMH, CTPOUTH I'papUKN U3YUESHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIINYMH;

— XapakTepHu30BaTh CBOWCTBA Tell, GU3NYECKUE SBJICHUSI U MTPOLIECCHI, UCIIOIb3YS 3aKOH COXPaHEHUS
SHEPrUM, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNIEPIO3ULIUN CUJI, IPUHLIUII OTHOCUTEIBHOCTH
I"anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCa, 3aKOHbBI OTPAXKEHUS U MPETOMIICHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsA0BOT0 M MACCOBOTO UMCEI MPH SIIEPHBIX PEaKUUsAX; MPU ITOM
JlaBaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BhIPaKEHUE;

— 0OBACHATH PU3NYECKUE MPOIIECCH] M CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyaluil
MIPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH IPHYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH 00BsIC-
HEHUE U3 2—3 JIOTUYECKUX LIaroB ¢ OMOpoi Ha 2—3 W3Y4YEeHHBIX CBONWCTBA (PM3UYECKUX SIBIICHUH,
(bU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pelnarh pacueTHHIE 3a1aut (OMMPAOLINECS HA CUCTEMY M3 2— 3 yPaBHEHUH), HCIIONb3Ys 3aKOHBI U
(hopMyIibl, CBsI3bIBatOIINE (PU3HMUECKHE BETUUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3allChIBATh
KpaTKoe YCJIOBHUE, BBISBIATH HEJOCTAIOIINE MM H30bITOUHBIC JaHHBIC, BBIOMPATh 3aKOHBI U (JOPMYJIBI,
HEOOXOMMBIE IS PELIEHUS], IPOBOAUTh PACYETHI M OLIEHUBATH PEATMCTUYHOCTD MOITYIEHHOTO
3HaYeHUs] PU3NYECKON BETUUMHBI;

— pacClliO3HaBaTb HpO6J’IeM]':>I, KOTOPBIC MOKHO PCIIWTH IIPHU ITIOMOIIA (1)I/ISI/I‘ICCKI/IX MECTOOB; UCIIOJb3Ys
OIMMCAHUEC UCCICA0BAHMS, BEIACIATE IIPOBEPACMOEC IPECAINIOIOKEHUC, OLICHUBATh IIPABUJIBHOCTE ITOPAAKA
IMPOBCACHUA UCCIICA0OBaHMUA, ACJIaTh BBIBOABI, MHTCPIIPETUPOBATH PE3YJILTATHI Ha6JIIOI[eHI/Iﬁ 1 OIIBITOB,

— MPOBOAUTH ONBITHI 10 HAOIIOACHUIO PU3NUYECKUX SBJICHUN WK (U3NYECKUX CBOUCTB Tell (M3yueHue
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpAaHEHHUsI HYHEPTUH; 3aBUCUMOCTD MIEproJia KojJeOaHmit
IPY>KUHHOTO MAsTHUKA OT MACChI TPY3a M KECTKOCTH MPYKMHbI M HE3aBUCUMOCTD OT aMILTHTY bl
MaJIbIX KOJICOaHUil; IPSIMOIMHEIIHOE paclpOCTpPaHEHHE CBETa, pa3IoKeHHe Oeoro CBeTa B
CIIEKTp; U3YyUEHHE CBOMCTB N300pakeHNUs B IIJIOCKOM 3€pKajle U CBOMCTB M300paykeHuUs IpeaMeTa B
cobuparorei JInH3e; HaOII0IeH!Ee CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIy4YEHUs): CAMOCTOATEIIBHO
cobupaTh YCTaHOBKY U3 U30BITOUHOIO Habopa 000pYyJOBaHUS; ONUCHIBATH X0/ OIBITA U €T0
pe3yabTatThl, (POPMYITHPOBATH BHIBOIKI;

— TIPOBOAMTH IPU HEOOXOJUMOCTH CEPUIO MPSIMBIX H3MEPEHHIA, OTIPEIeNisis CpeaHee 3HaueHUEe
U3MepsieMoii BeNMUIHUHbI (POKYCHOE paccTOsTHUE COOMparoIei JIMH3bI); 000CHOBBIBAThH BHIOOP
croco6a u3MepeHus/u3MEepPUTENLHOTO MPUOOpa;



— MPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (PM3NYECKUX BEJIMYMH C UCIOJIB30BaHUEM MPSIMBIX
M3MEpeHuil (3aBUCUMOCTh IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaIbHOM CKO-
POCTH; TIepHoia KoJieOaHui MaTeMaTHYeCKOro MasiTHUKA OT AJTMHBI HUTH; 3aBUCUMOCTH yTJia
OTpaXKEHM CBETA OT yTIJja MaJeHUs U yIia MpeJOoMIICHHUs OT yIJia MaJeHHs): INIAHUPOBATh UCCIIEN10-
BaHUE, CAMOCTOSTENILHO COOMPATh YCTAHOBKY, (DUKCHPOBATH PE3YIbTATHI MOJyYEHHON 3aBUCIMOCTH
(¢u3nUecKux BEIUYUH B BUJIE TaOIUI U rpaMKOB, JIeNaTh BHIBOJIBI IO Pe3yiIbTaTaM UCCIIEI0BaHUS;

— TMPOBOAMUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BETHMUUH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tena
IPU PABHOYCKOPEHHOM JIBHIKEHHH, YCKOPEHHE CBOOOIHOTO MaJEHH, JKECTKOCTD MIPY/KHHBL,

KO3 PUIIMEHT TPEHUs CKOJIBKEHUS, MEXaHW4ecKas padoTa U MOIIHOCTh, YAaCTOTA U MEPHOA KoeOaHun
MaTEeMaTHYECKOTO U MPYKUHHOTO MasSTHUKOB, ONITUYECKAas CHJIa COOMPAIOIIEH JINH3bI, PaJHOAKTUBHBIN
(OH): MIIaHUPOBATH U3MEPEHHS; COOMPATH IKCIIEPUMEHTAFHYIO YCTAaHOBKY U BBITIOJIHITH U3MEPEHUS,
cienys IpeaIoKEeHHOW HHCTPYKIMHY; BBIYUCIIATh 3HAUYEHUE BEJIMYMHBI U aHAJIU3UPOBATH MTOJTyYCHHBIE
PE3YJIBTATHI C YUETOM 3aJaHHOM MOTPENIHOCTH M3MEPEHUI;

— co0uoaaTh MpaBuiIa TEXHUKU O€30MaCHOCTH NpU paboTe ¢ 1a00opaToOpHEIM 000y IOBaHHEM;

— pa3nuyaTh OCHOBHBIC IPU3HAKU U3YyUEHHBIX (PU3MUYECKUX MOJENeil: MaTepruanbHasi TOUKa,
abCOFOTHO TBEPJOE TENO, TOYECUHBIM HCTOUYHUK CBETA, JIyd, TOHKAs JIMH3a, IUIAHETAPHAS MOJIENh aTOMa,
HYKJIOHHAsI MOJIETTb aTOMHOTO SI/Ipa;

— XapaKTepHu30BaTh MPUHIUIMBI AEHCTBUS U3YUSHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB ¢ OMOPO
Ha WX ONMUCAHUS (B TOM YHUCJIC: CIIUIOMETP, TaTIYUKU MOJO0KEHHUS, PACCTOSIHHS U YCKOPEHUS, PaKeTa,
9XO0JIOT, OYKH, IIEPUCKOT, (poToanmapar, ONTUYECKUE CBETOBOIbI, CIIEKTPOCKOTI, TO3UMETP, KaMepa
Bunbcona), ucnonb3yst 3HaHHUS O CBOMCTBAX (PM3UYECKUX SBJICHUN U HEOOXOAUMBIE PU3NUECKHE
3aKOHOMEPHOCTH;

— HCIIOJIB30BATh CXEMbI U CXCMATHYHBLIC PUCYHKU U3YUYCHHBIX TCXHUYCCKUX yCTpOﬁCTB,
HU3MCPUTCIIbHBIX HpI/I60pOB " TCXHOJIOTHYCCKHUX NMPOUECCOB IIPpHU PCIICHUU y‘IC6HO-HpaKTI/I‘leCKI/IX 3aJa4,
OINITUYCCKUEC CXCMBbI UIS ITIOCTPOCHUA H306pa)KeHHﬁ B IIJIOCKOM 3€pKaJIC U CO6I/IpaIOH_ICI71 JINH3EC,

— NPUBOJUTH NPUMEPHI/HAXOAUTh HH(OPMALIMIO O IPUMEpaxX MPAKTUYECKOT0 UCTIOIb30BaHUS
(bU3MYECKUX 3HAHWIA B MIOBCEAHEBHOMN KHU3HU JIJIsl 0OOeCTieueHus1 Oe30MacHOCTH P 0OpaIeHuH ¢ Tprbo-
paMH ¥ TEXHHYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3JI0POBBS U COOJTFOICHUS HOPM IKOJIOTHIECKOTO
MOBEICHUS B OKPYIKAIOLIEH CPENE;

— OCYHICCTBIIATH ITOUCK I/IH(1)OpMaI_[I/II/I (bI/ISI/I‘IeCKOFO COACPIKAaHUA B CCTU I/IHTepHCT,
CaMOCTOATCIILHO (I)OpMy.]'II/Ip}/'H TTOMCKOBBII 3aIIpoC, HAXOAUTH ITYTHU ONPCACIICHNA JOCTOBCPHOCTH
HOJ'Iy‘-IeHHOI\/JI I/IH(l)OpMaIII/II/I Ha OCHOBC MMCIOIIIUXCs 3HAHUM U JOITIOJITHUTCIIBHBIX NUCTOYHHUKOB,

— HCII0JIb30BaTh MIPU BBIMOJIHEHUH YUYEOHBIX 33JaHUI HAy4HO-IIOMYJIIPHYIO JINTEpaTypy GU3NUIECKOro
COJZIEPYKAHUS, CIIPABOYHBIE MATEPHUAIIBI, PECYPCHI CeTH MHTEpHET; BIaJeTh IPUEMaMH
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOI CHUCTEMBI B JIPYTYIO;

— co3JaBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COOOLIEHHUS HA OCHOBE MH(OPMALIUK U3
HECKOJIbKMX UCTOYHUKOB (PU3MUYECKOTO COAEPKAHUS, ITyOJINYHO MPEICTABIATh PE3yIbTaThl
IIPOEKTHOM WJIM UCCIIEA0BATENBCKON NEATEIBHOCTH; IIPX 3TOM I'PaMOTHO HUCIIOJIb30BATh N3Y4YEHHBIN
NOHATHUIHBIN anmnapaT U3y4aeMoro pasziesna (pU3MKH U COPOBOKAATH BBICTYIICHUE IIpe3eHTaluel ¢
YYETOM 0COOEHHOCTEH ayUTOPHHU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HaumenoBanue pasjejoB 1 TeM IPOrPpaMMbI KounyecTBo yacos JJeKkTpoHHbIe (HH(POBLIE) 06pa3oBaTeNbHbIE PecypChl
BCer KOHTPOJIbHBbIE PA00TBI NpPaKTHYeCKHe PadoThl
n
0
/
i}
Paznen 1. ®u3nka u e€ poJib B MO3HAHMH OKPYKAIOUIEro MHPA
1. du3zuka — HayKa o npupoje 2 0 0 www.edu.skysmart.ru www.yaclass.ru
1. www.resh.edu.ru
1. Du3nYecKue BeTNUHHbI 2 0 0 www.edu.skysmart.ru www.yaclass.ru
2 www.resh.edu.ru
1 EcTecTBeHHO- HAY4YHBII MeTOJ MO3HAHUS 2 0 2 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru
3
Hroro mo pazzneny 6
Pazzen 2. IlepponayaibHble CBeeHHs 0 CTPOCHHH BellleCTBA
2. Crpoenue BeniecTBa 1 0 0 www.edu.skysmart.ru www.yaclass.ru
1. www.resh.edu.ru
2. JIBukenne M B3aHMO/IEliCTBHE YaCTHII BeleCTBA 2 0 0 www.edu.skysmart.ru www.yaclass.ru
2. www.resh.edu.ru
2. ArperaTHble COCTOSIHHS BelllecTBa 2 0 0 www.edu.skysmart.ru www.yaclass.ru
3. www.resh.edu.ru
Hroro no paszneny 5
Paszpen 3. J/IBuskeHHe M B3auMo/IelicTBHE TeJ
3. MexaHnyeckoe ABHKeHHE 3 0 0 www.edu.skysmart.ru www.yaclass.ru
1. www.resh.edu.ru
3. Huepuusi, Macca, IIIOTHOCTH 4 0 3 www.edu.skysmart.ru www.yaclass.ru
2. www.resh.edu.ru
3. Cuia. Bugs! cnn 14 1 2 www.edu.skysmart.ru www.yaclass.ru
3. www.resh.edu.ru
Hroro no pazzuey 21
Paszien 4. JlaBjieHne TBEPABIX TeJl, JKHIKOCTel H razoB
4. Jasuenue. [lepenayua aaBiieHnst TBEPABIMH TEJNAMH, JKUAKOCTAMHU H a3aMH 3 1 0 www.edu.skysmart.ru www.yaclass.ru
1. www.resh.edu.ru
4. JlaBjieHMe KUKOCTH 5 0 1 www.edu.skysmart.ru www.yaclass.ru
2. www.resh.edu.ru
4. ATtMmocdepHoe 1aBieHHe 6 0 0 www.edu.skysmart.ru www.yaclass.ru
3. www.resh.edu.ru




4. JleiicTBHe KHAKOCTH M Ta32 HA MOTPY/KEHHOE B HAX TeJI0 7 1 1 www.edu.skysmart.ru www.yaclass.ru
4. www.resh.edu.ru

Hroro no pazznemy 21

Pasnen 5. Pa6ora u MomHOCTh. JHEprus

5. PaGora u MomHOCTH 3 0 0 www.edu.skysmart.ru www.yaclass.ru
1. www.resh.edu.ru

5. IIpocTbie MexaHU3MBbI 5 0 1 www.edu.skysmart.ru www.yaclass.ru
2. www.resh.edu.ru

5. MexaHndeckasi 3Heprus 4 1 1 www.edu.skysmart.ru www.yaclass.ru
3. www.resh.edu.ru

Hroro no pazzneny: 12

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 11

8 KJIACC
Ne Hanmenopanue pa3jeoB 0 TeM HPOrPaMMbI KoanuecTBo yacon DyeKTpoHHbIe (HU(POBLIE) 00pa30BATEIbLHBIE PeCypChl
BCer KOHTPOJIbHBIE Pa00THI NpaKTHYeCKHe padoThbI
n [
/
i}
Paznen 1. TensioBble siBJIEHHS
l. CTpoenue 1 CBOIiCTBA BeleCTBA 7 0 1 www.edu.skysmart.ru www.yaclass.ru
1. www.resh.edu.ru
l. TensioBbIe Mponecch 23 1 4 www.edu.skysmart.ru www.yaclass.ru
2. www.resh.edu.ru
Hroro no pazzuey 30
Pasnen 2. DaeKTpHYecKre U MATHHTHbBIE SIBJICHHUS
2. DJIeKTpUYecKHe 3apsibl. 3apsKeHHbIE TeJla H HX B3aHMojeiicTBHe 6 0 0 www.edu.skysmart.ru www.yaclass.ru
1. www.resh.edu.ru
2. TTocTosIHHBIN 3J1eKTPHYECKHI TOK 20 0 6 www.edu.skysmart.ru www.yaclass.ru
2. www.resh.edu.ru
2. MarHuTHble sIBJICHHS 5 0 3 www.edu.skysmart.ru www.yaclass.ru
3. www.resh.edu.ru
2. DJIeKTPOMArHUTHAS HHIYKIHUS 5 1 1 www.edu.skysmart.ru www.yaclass.ru
4. www.resh.edu.ru
Hroro no pazzueny 36
PesepBHOe Bpems 2




OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 68 | 2 15
9 KJIACC
Ne| HaumeHoBaHMe pa3/iesioB U TeM IMPOrpPaMMbI KoinuecTBo uacos JileKTpoHHbIe (LH(pPOBBIE) 00pa3oBaTeIbHbIE
pecypent
BCE KOHTPOJIbHbIE npaKTHYeC
n
/ ro pa6oTbi KHe
a00ThI
n p
Paszgen 1. MexaHn4yeckue siBJeHHs
1 MexaHu4eckoe ABHKEHHE H CIIOCOOBI €ro OMHCAHUS 10 0 0 www.edu.skysmart.ru www.yaclass.ru
) www.resh.edu.ru
1
1 B3aumoneiicTBue Teu 20 0 2 www.edu.skysmart.ru www.yaclass.ru
) www.resh.edu.ru
2
1 3aKoHbI COXpaHEeHHS 10 0 1 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru
3
Hroro no pazzuey 40
Pasnen 2. Mexannveckue Kojae0aHus ¥ BOJHBI
2 Mexannueckne KoJjieGaHHsI 7 1 0 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru
1
2 Mexannveckue BOJHBI. 3BYK 8 0 1 www.edu.skysmart.ru www.yaclass.ru
] www.resh.edu.ru
2
Hroro no pazzuey 15
Pazzen 3. DIeKTPOMArHHTHOE MOJIe H 3JIEKTPOMATHHTHBIE BOJIHBI
3 DJIEKTPOMArHHTHOE T0J1e H YJIeKTPOMATHATHBIE BOJTHBI 6 0 0 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru
1
Hroro no pazzuey 6
Pasnen 4. CBeroBble sIBJCHUS
4 3aKoHbI pacnpocTpaHeHus: CBETa 6 0 0 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru
1
4 JIMH3BI 1 ONTHYECKHEe MPHOOPBI 6 0 0 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru
2
4 Pasiio:xeHue 6ej10ro cBeTa B CIEKTP 3 0 0 www.edu.skysmart.ru www.yaclass.ru




www.resh.edu.ru

Hroro no pazzuemy 15
Pasnen 5. KBaHTOBbBIE SIBJICHUS
5 Hcnyckanue U MOTJIOIEHHE CBETA AaTOMOM 4

www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru




5 CTpoeHune aTOMHOIO siipa 6 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru

2

5 Sinepubie peakuun 7 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru

3

Hroro no pazzuemy 17

Paznen 6. [loBropuTe/IbHO-0000aI0MIMIT MOTY I

6 CucTteMaTH3auusl M 00001IeHHe NPEMETHOTO CONEP/KAHMS M ONbITA AeATeILHOCTH, IPHOOPETEHHOTO NIPH U3YYeHHH 9 www.edu.skysmart.ru www.yaclass.ru
. Bcero Kypca Gpu3uku www.resh.edu.ru

1

HWroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 10
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