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AnHOTaMs K paboyeit mporpamMmme
y4yeoHoro npeameta «dDuznka

PabGouass mporpamma yueOHOro mpeamera «®Puszmka» paspaboTaHa B
coorBeTcTBUM ¢ IMyHKTOM 32.1 ®I'OC OOO m peanusyercs 3 roga ¢ 7 mo 9
KJIacc.

PaGouas mporpamma pa3paboTaHa yd4HUTElIeM B COOTBETCTBHH C
MOJIOKEHUEM O pabouuMx mporpaMMax H  OMNPENENsieT  OpraHU3aIfio
o0pa30BaTeIbHON NEATETLHOCTH B IIKOJE IO ONpPEICICHHOMY Yy4eOHOMY
MpEeMETY.

PabGouass mporpamma ydeOHoro mnpeamera «Dusznka» SBISICTCS YacCThbIO
OOIT COOQO, onpenensromiei:

-COJIepKaHUE;

-TUIAHUPYEeMbIC  PE3yJIbTaThl  (JTUYHOCTHBIE,  METaNpeIMETHhIE U
MpEIMETHBIC);

-TeMaTUYeCKOe TJIaHUPOBAHUE C YUETOM paboueil mporpaMMbl BOCITUTAHHUSI
1 BO3MOXKHOCTBIO Hctoiab3oBanus DOP/LOP.

PaGouas mporpamMma oOCyXJeHa W TPUHATA PEIICHHEM METOJIUYECKOTO

OObEIMHEHUST U COIJIacOBaHa C 3aMECTHTEJIeM JUpeKTopa Mo Yy4yeOHo-
BocniuTatenbHoi padote MBOY «Jlroounckas COLL Nely.
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HHOACHUTEJIBHAS 3AIIMCKA

ConepkaHue TMPOTrpaMMbl HAIPaBICHO Ha (OPMUPOBAHHE ECTECTBCHHOHAYYHOW TIPaMOTHOCTH
yYaluxcs U OpraHu3aliio u3yueHus: GU3NKU Ha J1eATeIbHOCTHON OCHOBE. B Hell yUMTHIBAIOTCS BO3MOXKHOCTHU
npeamera B peanusanuu  TpedoBanuit ®I'OC OOO Kk IUIaHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM
pe3yiibTaTaM 06y‘-ICHI/I$I, a TaKKC MCKIIPCIMCETHBIC CBA3HM CCTCCTBCHHOHAYYHBIX y‘Ie6HI)IX npeaAMETOB Ha
ypOBHE OCHOBHOTO 00IIIEr0o 00pa3oBaHMUs.

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «®PU3UKA»

Kypc ¢usukn — cuctemooOpasyronuii s €CTeCTBEHHOHAYYHBIX y4e€OHBIX MPEIMETOB, IMOCKOJIBKY
(bu3nyecKre 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SIBJICHHM, H3y4aeMbIX XUMHUEH, OHOIOTHel, acTpOHOMUEH U
¢busmueckoit reorpadueit. duznka — ITO MPEAMET, KOTOPHIH HE TOJIHKO BHOCHUT OCHOBHOW BKJIAJl B
€CTECTBEHHOHAYYHYI0 KapTUHY MHpPA, HO U MPEAOCTaBiIseT Haubolee sICHble 00pa3ibl MPUMEHEHUS HAYUYHOTO
MeTO/a MO3HAHUS, T.€. CII0co0a MOyYeHHs IOCTOBEPHBIX 3HaHUM 0 Mupe. Haxonern, ¢pusuka — 3T0 MpeaMeT,
KOTOpPBIN Hapsly C APYTMMH €CTECTBEHHOHAYYHBIMU MPEAMETAMU JOJDKEH aTh IIKOJIbHUKAM IIPEICTABICHUE
00 yBJIEKaTEeIbHOCTH HAYYHOTO MCCIICAOBAHMS M PAIOCTH CAMOCTOSTEILHOTO OTKPBITHS HOBOTO 3HAHMSL.

Opna u3 raaBHBIX 3a/1a4 (PU3MUECKOro O0pa3oBaHUs B CTPYKType OOIIero oOpa3oBaHUs COCTOUT B
(hopMHUpPOBaHNH €CTECTBEHHOHAYYHOM T'PAMOTHOCTH M WHTEpEca K HayKe y OCHOBHOW MacChl O0ydYaroIIuXcs,
KOTOpBIE B JanbHEIIEeM OyIyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX chepax nesaTenbHOCTH. Ho He MeHee BaKHON
3a/1aueil SIBJISICTCS BBISIBIICHUE U TIOJITOTOBKA TAJTAHTIIMBBIX MOJIOJBIX JIFOJICH JIJIsl MPOIOKEHHSI 00pa30BaHUs U
JanbHene npodecCHoHaNbHON NEATENBHOCTH B 00JACTH €CTECTBEHHOHAYYHBIX HCCIIEIOBAaHUM M CO3/IaHUU
HOBBIX TexHoJoruil. CoriacHo MPHUHITOMY B MEXIyHapOIHOM COOOIIECTBE OIpeneneHuto, «EcrecTBeHHO-
Hay4yHasi TPaMOTHOCTh — 93TO CIOCOOHOCTh YEIOBEKA 3aHMMAaTh AKTHBHYIO TPAXKJAHCKYIO MO3ULHUIO0 TIO
OOIIIECTBEHHO 3HAYMMBIM BOMPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMM HAayKaMH, W €ro TOTOBHOCTH
HMHTEPECOBATbCS E€CTECTBEHHOHAYYHBIMU MAEAMH. HaydyHO rpaMOTHBIN YEIOBEK CTPEMMTCS Y4acTBOBAaThb B
apryMEHTUPOBAHHOM OOCYXXJIEHHH TMPOOJeM, OTHOCSIIUXCS K €CTECTBEHHBIM HAayKaM W TEXHOJOTHSM, 4TO
TpeOyeT OT Hero CIeAyIOUMX KOMIETEHTHOCTEH:

1. HAay4YHO OOBSICHATH SIBJICHUA,
2. OLICHMBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIEAOBAHNUS,
3. WHTEPIPETUPOBATH JTAHHBIE M HCTOIB30BaTh HAYYHBIC JI0KA3aTEIbCTBA JJIS IMOTYUEHHUSI BHIBOJIOB.

N3yuenne ¢u3umku CrnocoOHO BHECTH peINAIONIMKA BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH O00YyYarOLINXCS.

HEJIX U3YUYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

Llenn wm3yueHuss ¢GU3MKM Ha YPOBHE OCHOBHOro oOmiero oOpasoBaHus omnpezeneHsl B Konuenuuu
npenoaaBanus ydeOHoro mpeamera «DPu3nka» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit ®deneparum,
peanu3yomux OCHOBHBbIE 00IIe0o0pa3oBaTeNbHbIe MPOTPaMMBbl, YTBEpKAECHHOW pemenueM Kosteruu
MunuctepctBa npocsetienus Poccuiickoit denepanuu, nporokosn ot 3 aekadps 2019 r. Ne [1K-4BH.

Lenu n3yyenus Gu3MKu:

. MpUOOpETEeHNE HHTEpeca U CTPEeMJICHHUS OOYy4arolUMXcsi K HaydHOMY H3YYEHHIO MPUPOJBL,
pa3BUTHE UX UHTEJUICKTYaJIbHbBIX U TBOPUYECKHX CIIOCOOHOCTEH;

. pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUs U (OPMUPOBAHHUE UCCIIEIOBATEIHCKOTO
OTHOILEHUS K OKPYKAIOLIUM SIBJIICHUSIM;

. (hopMHpOBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3y4YEeHUsS OCHOB CTPOCHMSI MaTEpPUU
U GyHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;

. (dbopMUpOBaHUE MPEJCTABIECHUN O poJIM (U3MKU Ui Pa3BUTHsL JPYIHX €CTECTBEHHBIX HAYK,
TEXHHMKHU U TEXHOJIOTHIi;

. pa3BUTHE NPEACTABICHUN O BO3MOXHBIX cepax Oyayuieil npodeccnoHanbHON AeATeIbHOCTH,

CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JaJIbHEHIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHHUH.

JlocTukeHue 3THX LeNed Ha YPOBHE OCHOBHOIO OOIIero oOpa3oBaHHs OOECIEUMBAETCS pPEUICHHEM
CIICAYIOIINX 3a/1a4:

° HpI/IO6peT€HI/I€ 3HAaHUHA O JUCKPETHOM CTPOCHHWH BCUICCTBA, O MCXAHHYCCKHUX, TCIIJIOBBIX,
JIEKTPUYECKUX, MATHUTHBIX 1 KBAHTOBBIX SBJICHUSIX;

. pUOOpEeTEeHNE YMEHHUI ONHUCHIBaTh M OOBACHATH (U3NYECKUE SIBJICHHSI C HCIOIb30BAaHHEM
MOJTyYEHHBIX 3HAHUM;

° OCBOCHHE MCTOAOB PCIICHUA HpOCTCfIHIHX paCLIéTHI)IX 3aa4 C HCIIOJIb30BaHHEM q)HSHLIeCKI/IX
MoJiesiel, TBOPYECKHUX U MMPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;



b Pa3BUTHUC YMGHI/Iﬁ Ha6HIOI[aTI) MNPUPOAHBIC ABJICHHA W BBIIIOJHATL OIBITHI, na60paTopHI)Ie
pa6OTBI N SKCIICPUMCHTAJIbHBIC UCCIICTOBAHUA C UCITIOJIb30BAHUEM U3MCPUTCIIBHBIX HpI/I60pOB;

. ocBoeHHE PUEMOB paboThI ¢ nHpopMarHel HU3NIECKOTO COACPIKAHHS, BKITIOUYas HH(POPMAIIHIO
0 COBPEMEHHBIX JTOCTIKCHUSIX (DU3UKH; aHAJIM3 U KPUTHUECKOE OIICHUBAHUE MH(POPMAIHIH;
. 3HAKOMCTBO €O cdepaMu TpOodEeCCHOHATBHON JEATeIBbHOCTH, CBS3aHHBIMH C (U3UKOW, H

COBPEMCHHBIMU TCXHOJIOTUAMHA, OCHOBAHHBIMH Ha JOCTUIKCHUSAX (bHSH‘leCKOI;'I HAaYyKH.

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

B cootBerctBUn ¢ ®I'OC OO0 ¢usuka sBisieTcsi 00s3aTebHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO
obmiero obpa3oBanus. JlaHHas mporpamma IMpeaycMaTpuBaeT uydeHue (Gu3uku Ha 6a30BOM ypOBHE B 00BbEMeE
238 4 3a Tpu roja o0yuyeHus Mo 2 4 B HeJleNto B 7 U 8 Kilaccax U 1o 3 4 B Hezento B 9 kiacce.

COAEPKAHME YYEBHOI'O IIPEMETA

7 KJIACC
Paszpnen 1. ®usuka u e€ poJib B IO3HAHMHU OKPY KaIOLIero Mupa
duzuka — Hayka O TMpHUpPOJEe, H3ydaeT (u3MUYecKue SBICHHUS: MEXaHUYECKHe, TEIUIOBbIE,

AEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odwusnueckre BenuuuHbl. W3mepenue Qusmuecknx BenuuuH. Pusmueckue npubopsl. [lorpemrHocts
n3MepeHnii. MexxayHapoaHas CucTemMa eQuHULL.

Kak ¢u3uka u apyrue ecTecTBeHHbIE HAYKU U3YYalOT MPUPOAY. EcTeCTBeHHOHAYYHBIN METO ] ITO3HAHUS:
Ha0Jt0/IeHUe, MMOCTAHOBKA HAYYHOI'O BONPOCA, BBIJIBM)KEHUE TUIOTE3, SKCIEPUMEHT I10 NMPOBEPKE TUIOTE3,
o0bsicHeHHe HaboaeMoro apiueHus. Onucanue GU3NUecKuX SBICHUHN C MOMOILBIO MOJIENIEH.

JdeMoHcTpanun

1. Mexanuyeckue, TEIIOBbIC, FNEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC SIBIICHUS.

2. duznveckue MpuOOPHI U MPOIIEAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U ITU(POBBIM MPUOOPOM.

JlabopaTopHbie padoThI U ONBITHI

1. Onpenienenye LEeHbl JeIEeHNs MIKAJIbl U3MEPUTENIBHOIO MHpudopa.

2. 3smepeHue pacCTOSHUM.

3. U3mepenne o0bEMa KUAKOCTH U TBEPIOTO TeIa.

4. OnpeneneHue pazMepoB MajbIX TEIl.

5. M3mepenue teMiiepatypbl Ipy NOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPATYPhl.

6. IlpoBeneHue wuccienoBaHUsl IO MPOBEPKE THUIIOTE3bI: JNAJbHOCTh IMOJETA LIAPHUKA, ITYLIEHHOTO
TOPU30HTAJILHO, TEM O0JIbllIe, YeM OO0JIbllIe BBICOTA ITyCKa.

Paspen 2. [lepBoHayainbHbIe CBeAeHUS 0 CTPOCHNH BelleCTBA

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOECHUE
BewecTBa. ONBITHI, 10Ka3bIBAIOLIUE IUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBmxenue dactuil BemiecTBa. CBs3b CKOPOCTH JBMDKCHHS YacTHI[ C TeMmIiiepaTypoil. bpoyHoBckoe
neuxkenue, 1uddysus. BzanmoaelicTBre 4acTuIl BEIIeCTBa: MPUTSHKEHNUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOCHHE ra3oB, >KUJIKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) TEIN.
B3auMocBs3p Mexy CBOWCTBAMM BELIECTB B PAa3HbIX arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJbl. B3auMOCBSI3b MEX/y CBOMCTBAaMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHHSIX M HMX aTOMHOMOJEKYJISPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJbI. OCOOCHHOCTH arperaTHbIX COCTOSTHUM BOJBI.

JdeMoHcTpanun

1. HabGmtonenne OpOyHOBCKOTO ABHKCHUSI.

2. Habmonenue nuddysum.

3. HabGmoienue siBineHuit, OObSCHSIOMIMXCS TPUTSYKEHUEM WM OTTAJIKUBAHUEM YaCTHI] BEIIECTB.

JlabopaTopHbie padoThbI U ONBITHI

1. Onenka guameTpa aToMa METOI0M PSIOB (C UCTIONB30BaHUEM (GoTorpaduii).

2. OneITHI O HAOTIOICHUIO TETIOBOTO PACIIUPEHHUSI Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO HPUTSKEHUSI.

Pa3nen 3. /IBu:xeHune ¥ B3aUMOAeCTBHHI

Mexannueckoe nBuxkeHue. PaBHoMmepHoe U HepaBHOMepHOeE aBHkeHHE. CkopocTb. CpenHsisi CKOpOCTh
IIPU HEPABHOMEPHOM JIBM>KEHHMH. Pacuér myTu v BpeMeHU ABWKEHUS. PaBHOMEpHOE M HEpAaBHOMEPHOE JIBU-
xeHue. Ckopoctb. CpeHsisi CKOPOCThb ITPU HEPABHOMEPHOM JBMKEHUH. PacuéT myTH u BpeMeHU IBUKEHUSI.



SIBnenve uHepuuu. 3aKOH HHepuUMH. B3aumoneicTBHEe Ten Kak NpPUYMHA H3MEHEHHS CKOPOCTH
NBUKEHHUA Tell. Macca kak Mepa MHEpTHOCTH Tena. I1noTtHocTs BemecTBa. CBs3b IJIOTHOCTH € KOJIMYECTBOM
MOJIEKYJI B €UHHIIE 00bEMA BEIIIECTBA.

Cuna Kak xapakTepuCTHKa B3aumojencTBus Ten. Cuia ynpyroctu u 3akoH I'yka. M3mepenue cumbl ¢
MOMOIIIBbIO TUHAMOMETpA. SIBNIeHHEe TATOTeHUs U cuiia TsbkecTd. Cuiia Tsbkectu Ha Apyrux mianerax (MC). Bec
tena. HeBecomocTh. CnokeHHWe CHJI, HANpaBIEHHBIX MO OAHOW mpsimMoil. PaBHonelctByromast cun. Cuna
TpeHusl. TpeHne CKobKeHus U TpeHue nokos. Tpenue B npupoze u rexuuke (MC).

JdemMoHcTpannu

1. HabGmroienne MexaHu4eCcKoro JBUKEHHUS Tea.

2. I3mepeHue CKOpOCTH MPSMOIUHENHOTO IBUKEHUS.

3. HabmroieHue siBIEeHUs. HHEPLINU.

4. HabmroieHne n3MEHEHHs] CKOPOCTHU MPH B3aUMOJICHCTBUH TETI.

5. CpaBHEeHHUE MacC MO B3aUMOJICHCTBHUIO TEJl.

6. Cno)xeHue CuJl, HallpaBJICHHBIX 11O OJHON MPSMOM.

JlabopaTopHbie padoThl U ONBITHI

1. OmpegeneHue  CKOPOCTH  pPAaBHOMEpPHOTO  JBIDKEHUS  (MIapuka B JKUIKOCTH, MOJENU
AJIEKTPUYECKOTO aBTOMOOWIIS U T. T.).

2. OmpeneneHnie cpeiHel CKOPOCTH CKOMBKEHHs OpyCcKa WM [IapHuKa MO HAKJIOHHOM MIIOCKOCTH.

3. Onpenenenuie MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (Iedopmanun) npyKUHBI OT MPHUI0KEHHOM
CHJIBI.

5. OnbIThI, JEMOHCTPUPYIOUIUE 3aBUCHMOCTh CHJIBI TPEHHS CKOJIb)KEHHUS OT Beca Tela M XapakTepa
COIPUKACAIOLINXCS TOBEPXHOCTEN.

Pasznen 4. /laBjienne TBEPABIX TeJl, dKMAKOCTEH U ra3oB

Hanenue. CriocoObl YMEHBINIEHUSI U YBEJIWYCHUs JaBiieHus. [laBiieHue ra3a. 3aBUCHUMOCTb JaBIICHUS
raza oT o0béma, Temmeparypbl. llepegaua naBneHus TBEPABIMU TENaMH, XUAKOCTAMU M Tra3aMu. 3aKOH
[Tackans. ITHeBMaTHUYECKHE MAaIIMHBL. 3aBUCHUMOCTH IABJICHUS JKUAKOCTH OT TIyOMHBI. ['mapocraTtuueckuit
napajokc. Coobmaromniuecs: cocyasl. ['uapasinueckue MeXaHU3MBbl.

Atmochepa 3emin u atMocdepHoe AaBrneHue. [IpuarHbI cymecTBOBaHUS BO3AYIIHOW 000JI0UKH 3eMITH.
OmnpwiT Toppuuennu. U3mepenue atMochepHOTo AaBieHUs. 3aBUCUMOCTh aTMOC(EpPHOTO JaBICHUS OT BBICOTHI
Haj ypoBHEeM Mopsi. [Ipubops! s u3mMeperns aTMOC(HEpHOTO JaBICHUS.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BrITankuBaromias (apxuMeoBa) cuia. 3aKoH
Apxumena. [InaBanue ten. BozayxoruiaBaHue.

JdemoHcTpannun

1. 3aBUCUMOCTH JaBJIEHUS T'a3a OT TEMIIEPATYPBHI.

. [lepenada naBneHus: KUIKOCTHIO U Fa30M.

. CooOmiarommuecs coCcysl.

. 'mppaBnuueckuii npecc.

. IIposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

. 3aBUCHMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeNa U TUIOTHOCTH YKUIKOCTH.
. PaBeHCTBO BBITAIKHUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIAKOCTH.

8. VYcnoBue miiaBaHMs TeN: IUIABAHME WM MOTPYKEHUE TeJl B 3aBUCHUMOCTH OT COOTHOILIEHUS
IJTIOTHOCTEMN TE€Ja U KUJIKOCTH.

JlaGopaTopHble padoThI U ONBITHI

1. UccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMA MOrpyKEHHOM B )KMJIKOCTh YacCTH TeJa.

2. OnpenenieHre BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTb.

3. IlpoBepka HE3aBUCMMOCTHU BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TENO B KHUIAKOCTH, OT MAaCChI
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Tena.

4. OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIKMBAIONICH CHIIBI, JEHCTBYIONIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B HKHUIKOCTh YaCTH TeJa U OT IUNIOTHOCTHU >KUIKOCTH.

5. KoncTpynpoBaHue apeomeTpa Wi KOHCTPYUPOBAHHE JIOJIKH U ONpesiesieHUe €€ rpy3010IbEMHOCTH.

Pa3znen 5. Pa6ora 1 MOIIHOCTH. DHEpPrus

Mexannueckast pabota. MOIIHOCTb.

IIpocTble MexaHM3MBbI: pblYar, OJOK, HaKJIOHHas IUIOCKOCTh. IlpaBmio paBHOBecHus phlyara.
[IpumeHeHne mpaBuUa paBHOBECHS pbluara K OOKy. «3omoroe mpaBmwio» MexaHuku. KIIJ[ mpocteix
MexaHu3MoB. IIpocTbie MexaHu3MBbl B OBITY U TEXHUKE.

Mexannueckass sHeprusi. Kunermueckas u mnoTeHuuasibHass sHeprus. lIpeBpamienune omHoro Bujaa
MEXaHUYECKON HEPTUHU B APYTroi. 3aKOH COXPAaHEHUs JHEPIHH B MEXaHMKE.



JdeMoHcTpanun

ITpuMepbl MPOCTHIX MEXAHU3MOB

JlabopaTopHbie padoThl U ONBITHI

1. Onpenenenue paboOThl CUJIBI TPEHHs NPH PABHOMEPHOM JIBUKEHHMU Tella 10 TOPU30HTAIbHOMN
MTOBEPXHOCTH.

2. UccnenoBaHue ycaoBUN paBHOBECHUS pbluara.

3. Usmepenne KII/] HakTOHHOM MIIOCKOCTH.

4. M3yueHue 3aKOHa COXPAHEHUSI MEXaHUYECKON SHEPTUH.

8 KlIACC

Pazpen 1. TensioBbIe iBJIeHUS

Monenu TBEPIOro, KUJIKOIO U ra3000pa3HOro COCTOSHUM BellecTBa. Kpucrtamnnueckue u amopgHbIe
Tena. OOBsICHEHHWE CBOWCTB Ta30B, >KUIKOCTEH M TBEPABIX TNl HA OCHOBE MOJOXEHUH MOJIEKYJISIPHO--
KUHeTHYeCKoW Teopur. CMaunBaHUe U KaWUIAPHBIE sIBJICHUS. TemmoBoe paciiupeHue 1 cXaTue.

Temnepatypa. CBsi3b TEMIIEpaTYpbl CO CKOPOCTBIO TEIJIOBOTO IBUKEHUS YAaCTHIL.

Buytpennsis sneprusi CriocoObl M3MEHEHUs BHYTPEHHEW OJHEPTHH: TeIUlolepenada U COBEpIICHUE
paboThl. Buas! Tenonepeaauu: TEIIONPOBOJHOCTb, KOHBEKIIHS, N3TyUEeHHUE.

KonndecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTh BelIecTBa. TemiooOMeH W TeIyIoOBOE PaBHOBECHE.
VYpaBHeHue TeruioBoro OamaHca. [lnaBneHue U OTBepJeBaHME KPHCTAIJIMUECKUX BELIECTB. Y ielbHas
teryota TuiaBieHus. I[lapooOpasoBanue u konaencauus. Mcnapenune (MC). Kumenue. YnenpHas TerioTa
napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHHs OT aTMOC(EepHOro AaBieHus. BiaxxHocTs Bo3tyxa.

DOHeprus TOIUINBA. Y IelbHAs TEIJIOTa CTOPAHHUSI.

[Tpuniuner pabotsl TernoBelx jBurareneid. KIIJ[ termoBoro nsuratens. TeruioBble IBUTATENNd M
3amuTa okpyxkatouiei cpenpl (MC). 3akoH coxXpaHEHHsS U TNPEBPAILLEHUS SHEPIUU B TEIUIOBBIX Ipolieccax
(MO).

Hemoncmpayuu
. HaOGnronenne OpOoyHOBCKOTO JIBUXKEHUS
. Habmronenune muddys3nn
. HaOxronienue sBneHuni cMauuBaHUs U KaWUISIPHBIX SBJICHUH
. Habmoienne TeniaoBoro pacimpeHus e
. I3MeHeHne naBieHus ra3a npyu U3MEHEHNH 00bEMa M HarpeBaHUM WIIH OXJIaXKICHUH
. IIpaBuna nu3MepeHus TeMneparypsl
. Buzs! rernonepenaun
. OXJaXxAeHne pu COBEPIICHUH pabOTHI
9. HarpeBanue npu coBepIiieHU paboThl BHEITHUMHU CHIIAMH
10. CpaBHeHME TEIUIOEMKOCTEN pa3IMUHBIX BELIECTB
11. HaOmronenne KumeHns
12 .HaOnroneHne nMocTosHCTBA TEMIIEPATYPhI IIPU JIaBICHUN
13. Moaenu TEIUIOBEBIX ABUTATEIIEN

0NN KW

Jlabopamopuvie padbomot u onvimol

1. OnpITHI 1O OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHUS

2. OneITHI IO BBIPAIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa

3. OnbIThI 10 HAOIIOJEHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B, )KUJKOCTEN U TBEPABIX TEN

4. OmnpeneneHue aBjieHUs BO3AyXa B OalsIOHE IIITpULIA

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb JIaBJIEHHUS BO3JyXa OT €ro o0bEMa M HarpeBaHUs WIH
OXJIAKICHUS

6. IlpoBepka runoresbl JIMHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KHJIKOCTH B TEPMOMETPHUYECKOM
TpyOKe OT TeMIepaTypbl

7. HabOmroneHue M3MEHEHWs BHYTPEHHEM SHEpPrum Tejla B pe3ysbTaTe TeIulonepenaud U padoTsl
BHEIIHUX CUJI

8. MccnenoBaHue siBICHUS TEIUIOOOMEHA IIPY CMEITMBAHUN XOJIOJHOW U TOpSYE BOJIBI

9. OmnpeneneHve KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOrO BOJOM NpU TEIUNIOOOMEHE C HarpeTbiM
METAIINYECKUM LIUJIUHIPOM

10. Onpenenenne yaeabHON TEIIIOEMKOCTH BEIIECTBA

11. MccnenoBanue npouecca ucrapeHus

12. Onpenenenrne OTHOCUTENBHOM BJIAXXHOCTH BO3/yXa

13. Omnpenenenue yAeIbHON TEIJIOTHI TUTABJICHUS JIbJ1a



Pa3zoen 2. dnekmpuueckue u MacHUMmMHbLE A6/ICHUSA

Onextpuszanusi Ten. J[Ba poja aNeKTpUUecKuX 3apsaaoB. BzaumopeicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBHCHUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX TENl OT BEJIIMYUHBI 3apsI0B U PACCTOSTHUS MEXKY
TeIamMu).

Onektpudyeckoe mosie.  Hampsok€HHOCTH — ayiekTpuueckoro  mojs.  [lpuHImun — cyneprio3unuu
ANEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snexTpuueckux 3apsioB. OJEMEHTapHbI 3iekTpuueckuil 3apsn. CTpoeHue aroma.
[TpoBOAHUKY M TUANIEKTPUKU. 3aKOH COXPAHEHUS IEKTPUIECKOTO 3aps/ia.

DNEeKTPUYECKUNA TOK. Y CIIOBUSI CYIIECTBOBAHUS AJICKTPUUYECKOTO TOKA. VICTOUHMKU MOCTOSITHHOTO TOKA.
JlecTBUSI NIEKTPUUECKOTO TOKa (TEIUIOBOE, XUMUYECKOE, MarHUTHOE). DJIEKTPUYECKHIl TOK B KUAKOCTAX U
rasax.

Onextpuyeckass 1enb. Cuna Toka. Onekrpuueckoe HampspkeHue. ComnpoTHBIEHHE MPOBOJIHUKA.
VYnaenbHOE conpoTuBieHHE BeniecTBa. 3akoH Owma ans ydactka nenu. IlocnenoBatenbHoe M mapaiesnbHOE
COETMHEHHE MTPOBOTHUKOB.

PabGota m MoOIHOCTH 3MeKTpHUecKoro Toka. 3akoH Jlkoyns— JleHma. DnekTpudeckue IeNd |
MOTPEOUTENH PNEKTPUUECKOM sHeprun B ObITy. KopoTkoe 3aMbIKaHue.

[TocrossHHbIE MarHUThHl.. B3auMOAENCTBHE NOCTOSIHHBIX MarHMTOB. MarHutHoe mnoje. MarHutHoe
nosie 3eMJIM U €ro 3HaueHue Juist ku3HU Ha 3emsie. OnbIT Dpcrena. MarHuTHOE Mojie 3IEKTPUUECKOTO TOKa.
[IpuMeHeHne »HNEKTPOMArHUTOB B TeXHHUKE. JlelicTBME MAarHMTHOTO TOJS Ha TMPOBOAHUK C TOKOM.
DNeKTpoABUTaTENb MOCTOSHHOTO TOKa. Vcrnoiap30BaHe 3NIeKTpoIBUTaTENIel B TEXHUUECKUX YCTPONCTBAX M Ha
TpaHCIIOPTE.

OnbiTel @apages. SBinenHue saekTpoMarHuTHOM uHAYyKUMU. [IpaBuno Jlenma. DnekTporeHeparop.
CriocoObI OTYYEHUS AIEKTPUICCKOM IHEPTUH. DIIEKTPOCTAHIIUU HA BO3OOHOBIISIEMbIX UCTOYHUKAX YHEPTHU.

emoncmpayuu
DneKTpu3aius Tel
JIBa pojia JIEeKTpUYECKUX 3aps0B U B3aUMOJICHCTBHIE 3apsSyKEHHBIX Tell
YCeTpoHCTBO U AENUCTBUE IEKTPOCKOIA
DeKTpocTaTuyecKas WHAYKIHS
3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiI0B
[TpoBOAHUKY U TUAIIEKTPUKU
MopenvpoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO OIS
HlcTouyHUKY MOCTOSTHHOTO TOKA
9. JleficTBUS BIIEKTPUUECKOIO TOKA
10. DnexkTpuuecKuii TOK B KUIKOCTH
11. I'a30BBIi1 pa3psan
12. VI3amepeHue cuiibl TOKa aMIepMeTpoOM
13. VI3mepeHue aIeKTpUYecKOoro HaMpsKEHUsT BOJIBTMETPOM
14. PeocTaT u Mara3uH CONPOTHUBJICHUN
15. B3aumoaeincTBre NOCTOSIHHBIX MarHUTOB
16. MogenupoBaHre HEBO3MOKHOCTH pa3/IeJIeHHUs MOJII0OCOB MarHura
17. MoaenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB
18. OnbIT OpcTena
19. MaruuTHOE 10JI€ TOKA. DJIEKTPOMAarHuT
20. leficTBME€ MarHUTHOTO TOJIL HAa MMPOBOJIHUK C TOKOM
21 DnexTpoaBUrareiab NOCTOSHHOTO TOKA
22. UccnenoBanue sBIEHUS SJIEKTPOMArHUTHON MHIYKIIUU
23. Onbrtel @apages
24. 3aBUCUMOCTb HAIPaBJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBHM €ro BOSHUKHOBEHUS
25. DIEKTPOTreHepaTop MOCTOSTHHOTO TOKa
Jlabopamopuvie padbomot u onvimol
OnBITHI 110 HAOJIOICHUIO DJICKTPU3AIUHU TEJI UHIYKIIUEH U MPU COMPUKOCHOBEHHUH
HccnenoBanue qeHCTBUS SJIEKTPUUECKOTO MOJISl HA MPOBOIHUKH U JUDJIECKTPUKU
COopka u mpoBepka padOThl INEKTPUUECKON IIEMH MOCTOSHHOTO TOKa
W3mepeHne u peryJiupoBaHHue CUIIbI TOKA
Hsmepenue u perynmpoBaHue HaPsHKCHUS

6. HWccrnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PEe3UCTOpa U
HaIpsKEHUST Ha PE3UCTOPE

NN RO =

Nk W =



7. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCHUMOCTH 3JIEKTPUUECKOIO COMPOTHUBIIEHUS MHPOBOJHUKA OT €ro
JUIMHBI, TUIOLIAAN TOTIEPEYHOr0 CEYEHUs U MaTepuaia

8. IlpoBepka mpaBuiia CIOXKEHUS HATIPSKEHUN MTPU MOCIEI0BATEIbHOM COEAMHEHNN JBYX PE3UCTOPOB

9. IIpoBepka nmpaBuiia ISl CUIIbI TOKA IPH MMAPAJUIETIbHOM COEIMHEHUU PE3UCTOPOB

10. Onpenenenue paboOThI IEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP

11. Onpenenenre MOITHOCTH JEKTPUUYECKOTO TOKA, BBIACIAEMON HA PE3UCTOPE

12. ViccnenoBanne 3aBUCUMOCTH CHUJIbI TOKA, UIYILEr0 Yepe3 JIAMIIOUKY, OT HaIllpsDKEHUS Ha Hell

13. Onpenenenune KIIJI HarpeBaTens

14. ViccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB

15. VI3yuenue MarHuTHOTO TOJIS MTOCTOSTHHBIX MarHUTOB MPHU UX 00BEANHEHUHN U pa3/ieJIeHUN

16. ViccnenoBanue AeMcTBUS 3JEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEIIKY

17. OnpITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3AMMOJEHCTBUS KAaTyIIKH C TOKOM M MarHuTa OT
CWJIbI TOKA U HalpaBJICHUs TOKA B KAaTYILIKE

18. N3yueHue AeiCTBUS MATHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM

19. KoHnctpyupoBanue W M3y4eHHE padOTHI 3JIEKTPOIABUTATEIIS

20. Uzmepenue KIIJ anexkTpoaBuraTeIbHONM yCTaHOBKHU

21. OnpIThl 1O MCCIEAOBAHUIO SIBICHUS 3JEKTPOMArHUTHOM WHAYKLMU: HCCIEIOBAHUE W3MEHEHUH
3HAYEHMSI M HAMPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KjIACC

Pazgen 1. Mexannueckue siBJeHUS

Mexannueckoe nBUkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOTO
NBUKeHUs. PaBHOMepHOE npsiMoinHelHOe ABMxkeHue. HepaBHoMepHOe psiMosMHeHOe ABUXeHue. CpenHsis U
MIHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMosinHelHoe IBrxkeHne. CBoOoaHoe maaenue. OnbITol [ anunes.

PaBHOMepHOE nBIKEHHE 1O OKpyKHOCTH. [lepmom w wactora oOpameHusi. JluHeitHas u yrioBas
ckopocTu. LleHTpocTpeMUTeNnbHOE YCKOPEHHUE.

ITepBr1it 3akoH HerotoHa. Bropoit 3akoH Herotona. Tpernii 3akoH HerotoHa. [IpuHnyn cynepnosunuu
CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHsI CKOJBXKEHUsI, CHJIa TPEHUSI TIOKOS, IPYyrue
BH/IbI TPEHUS.

Cua TSHKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. Y CKOpPEHHE CBOOOJHOTO TMajeHus. J[BKeHHEe TUTaHeT
Bokpyr Comnnna (MC). [lepBas kocmuueckas cKopocTh. HeBecoMOCTh U meperpy3KH.

PaBHOBecue MarepuanbHOW TOYkHd. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTO TeEna C
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. L{eHTp TshkecTu.

Wmnynec tena. M3meHenne ummynbca. Mmmysnbc cuiibl. 3aKOH COXpaHEHHs UMIyJbca. PeakTnBHOE
newkenne (MC).

Mexannueckass pabota ¥ MolHOCTh. Pabora cun TsbkecTH, ynpyroctd, TpeHus CBs3b DHEPrUM U
pabotel [loTeHumanbHasi SHEprusi Tena, MOAHITOTO HaJl TMOBEPXHOCTHIO 3eMiM. [loTeHuuanbHas SHEprHs
ckaroil mnpyxunbl. Kunernueckas »sHeprus. TeopemMa O KHHETHMYECKON OJHEPrHMU. 3aKOH COXpPaHEHMS
MEXaHUYECKON IHEPTUU.

JdeMoHcTpanun

1. HabmioneHne MexaHMUeCKOro JBMKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tel OTcuéra

2. CpaBHeHue IyTel W TPACKTOPHM JBMKEHUS OJHOTO U TOrO K€ Tejla OTHOCUTEIBHO DPa3HBIX TEJ
oTcuéTa

3. W3MepeHue cKOpOCTH M YCKOPEHHUS MPSIMOJIMHENHOTO JBUKECHHUSI

4. UccnenoBanue NpU3HAKOB PAaBHOYCKOPEHHOI'O JBUKEHUS

5. HaOmroneHue IBUKEHUS Teja M0 OKPYKHOCTH

6. HaGmroneHne MexaHWYECKHX SIBICHUN, MPOUCXOIAMIMX B cucTteMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHHM OTHOCUTEIIBHO KaOMHETa (PU3UKHU

7. 3aBUCHMOCTBH YCKOPEHHMS Tejla OT MaccChl Teja U IEUCTBYIOIIEH Ha HETO CHUJIbI

8. HaOnroneHue paBeHCTBa CUJI IPU B3aUMOAECHCTBUHU TeEI

9. N3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKEHUU

10.ITepenaua umimynabca Ipu B3aUMOJIEHCTBUU TET

11.ITpeobpazoBanusi YHEPTUH MPU B3aUMOJICHCTBUU Tell

12.CoxpaHeHne UMITyJIbca IPU HEYNPYTrOM B3aUMOIEHCTBUN

13.CoxpaHeHre UMITyJIbca MPU a0COTIOTHO YIPYTOM B3aUMOICHCTBUH

14. HaGnroneHue peakTUBHOTO JIBUXKEHUS

15.CoxpaHeHrie MeXaHHUECKON SHEPTUU MTPU CBOOOTHOM MaJICHUH



16. CoxpaHeHne MEXaHUYECKOM 3HEPTUU NIPU JBUKEHUM Tela M0 JEHCTBUEM NPYKUHBI

JlabopaTopHble padoThI U ONBITHI

1. KoHcTpyupoBaHMe TpakTa JJil pa3roHa W JajJbHEHIIEro paBHOMEPHOTO ABW)KECHUS IIApUKa WIH
TEJEKKH

2. Ormpenenenne cpeaHEdl CKOPOCTH CKOJIbKEHUS Opycka WM JBH)KEHUS ILIapUKa MO HAKIOHHOM
TIOCKOCTH

3. Omnpenenenue yCcKOpeHMsl Teja pU paBHOYCKOPEHHOM JBM)KEHHUH 110 HAKIIOHHOW IJIIOCKOCTH

4. VccnepoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH IMPH PABHOYCKOPEHHOM IBMKCHHU 0€3 HaYalbHOM
CKOpPOCTH

5. IlpoBepka THIOTE3bl: €CIU MPU PABHOYCKOPEHHOM JIBIDKEHUM 0€3 HayalbHONW CKOPOCTH ITyTH
OTHOCSTCSI KaK psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOLINE IPOMEXKYTKH BPEMEHH OJMHAKOBBI

6. HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKEHHUS OT CHUJIbI HOPMAIbHOTO JaBJICHUS

7. Omnpenenenue K03PPUIMCHTA TPSHUS CKOTBKCHUS

8. Ompenenenue kECTKOCTH NMPY>KUHBI

9. Ormpenenenne pabOThl CHJIBI TPEHUS TP PABHOMEPHOM JIBM)KEHHH Tela MO TOPU3OHTAIBHOMN
MOBEPXHOCTHU

10.0mnpenenenre pabOThl CHIBI YNPYTOCTH TPHU MOABEME TPy3a C UCIOJIB30BAHUEM HEMOJABUKHOTO U
MOJIB’KHOTO OJIOKOB

11.M3yuenue 3aKkoHa COXpaHEHUS YHEPTUU

Pa3zoen 2. Mexanuueckue Konebanusa u 60,1Hbl

KonebarenbHoe aBmxeHue. OCHOBHBbIE XapaKTEPUCTHKU KoJeOaHUMN: MEpPHOJ,, 4acToTa, aMIUIMTYAA.
Matematuueckuii W TPYXUHHBIH MasTHUKU. [IpeBpaieHue sHeprud MpH KojeOaTeIbHOM JIBUKEHUHU.
3aryxatomue kosieOaHusa. BwiHy)neHHble KosneOanus. Peszonanc. Mexanundyeckue BosiHbL. (CBoOMCTBa
MexaHu4YecKuxX BOJH. [Ipo AojbpHBIE U MOmNepeyHble BOJHBL J[MHA BOIHBI M CKOPOCTH €€ pacipoCTpaHEHHUS.
Mexanudeckre BOJHBI B TBEPIOM Teie, cericMuueckue BosiHbl (MC).

3Byk. ' poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. MIHGpa3ByK U yIbTpa3ByK.

JdeMoHcTpanun

1. HaGmoienue xonebaHuii Te Mo 1eHCTBUEM CHUIIBI TSXKECTH U CHIIBI YIIPYTOCTH

2. Habmonenue kosebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE

3. HabGmroienue BBIHYKJIEHHBIX KOJI€OaHHI U pe30HaHca

4. PacripocTpaHeHre NpoA0IbHBIX U MTONEPEYHBIX BOJIH (HA MOJIEIH)

5. HabmoieHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI

6. AKyCTHUECKUI PE30HAHC

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue 4acToThl U NEpHOIa KOjaeOaHUI MaTeMaTHYECKOTO MasiTHUKa

2. OmpenesneHue YacTOThI U IEpUoia KojaeOaHui Mpy>KMHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCMMOCTH MIEPUO/Ia KOJIEOaHU MOIBEIIEHHOTO K HUTH I'Py3a OT JJIHHBI HUTH

4. UccnenoBanue 3aBUCUMOCTH TIEpHoa KoJeOaHUi Py KHHHOTO MasiTHUKA OT MaccChl Irpy3a

5. IIpoBepka HE3aBUCUMOCTH IIepHOa KoJeOaHu Ipy3a, MOJBEUIEHHOTO K HUTH, OT Macchl Ipy3a

6. OnbITHI, TEMOHCTPUPYIOIINE 3aBUCHUMOCTh Tepuoja KoieOaHU MpYKMHHOTO MasTHHKA OT MacChl
rpy3a U )KECTKOCTH Py KUHBI

7. 3mMepeHne yCKOpeHHs CBOOOIHOTO MaJeHUS

Pa3zoen 3. Inekmpomaznummnoe noie u I31eKMPOMAZHUNIHbBLE 80IHbL

DJEeKTPOMarHuTHOE TMoJje. DIeKTPOMarHUTHbIE BOJNHBI. CBOICTBa »nMeKTpoMarHUTHBIX BoiH I[llkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcronb30BaHNe 3IEKTPOMAarHUTHBIX BOJIH JJIS COTOBOM CBSI3H.

DnexTpoMarHutHas npupoja cera. CKkopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.

JdeMoHcTpanun

1. CBOMCTBa 3JIEKTPOMArHUTHBIX BOJH

2. BonHoBbIE CBOMCTBa CBETA

JlaGopaTopHble padoThI U ONBITHI

1. I3yueHne CBOMCTB 3JIEKTPOMATrHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TenedoHa

Pa3zoen 4. Ceemoegvie agnenusn

JlyueBas mopenb cBera. Mcrounuku cBera. [IpsMoninHeliHOE paclpoCTpaHEHHWE CBETA. 3aTMEHMS
Connua u Jlynsl. Otpaxenue cBeta. [lnockoe 3epkano. 3aKoH OTpa)KEHHUS CBETA.

[Ipenomnienne cBera. 3akoH TperaoMieHUs cBeTa. [lollHOe BHYTpeHHEe OTpa)XK€HHE CBETa.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.

Jlunza. Xox nydeit B muH3e. Ontudeckas cucrema Qoroarnmaparta, Mukpockorna u teneckona (MC). I'na3
KaK OITUYecKas cucTeMa. bin3opyKkocTh U 1anbHO30PKOCTD.



Pasnoxxenue Oenoro cseta B cuekTp. OnbiTel HetoToHa. CriojkeHHMe CIEKTpalIbHBIX LIBETOB. Jlucnepcus
CBeTa.

JdeMoHcTpanun

1. IlpsmonuHelHOe pacpOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Tomyuenue n300pakeHUi B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHYeCcKUi CBETOBOI.

Xona myueil B coduparoiiei JuH3e.

XoJ1 1ydeit B paccerBaroleu JIMH3e.

[Tonydyenne n3o0paxeHuii ¢ TOMOIIBIO JINH3.

9. Ilpunuun aeiictBus oToamnmnapara, MUKPOCKOIIA U TEIECKOTA.

10.Mogpens rnasa.

11.Paznoxxenue 6enoro cBera B CHEKTP.

12.ITomyuenue 6em0ro cBeTa MpH CIOKCHUH CBETA PA3HBIX IIBETOB.

JlabopaTopHble padoThI U ONBITHI

1. UccnenoBanue 3aBUCMMOCTH YTJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrJja MaJeHusl.

2. 3yuyeHne xapakTepUCTHK U300pakeHUs MpeIMeTa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yIJla MPEIOMIIEHHMsSI CBETOBOTO Jiyda OT yrIja MaJeHUs Ha TIpaHule
«BO3IyX—CTEKJIION.

4. TlonyueHnre U300pakeHHI C TOMOIIBI0 COOMPAOIIEH JTNH3BI

5. Onpenenenne (HOKyCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI CO OMpArOIeii TNH3HI.

6. OnBITHI 110 Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnBITHI 10 BOCTIPUSATHIO I[BETa MPEAMETOB IIPU WX HAOIIOICHUN Yepe3 IBETOBbIC (DUIIBTPHI.

Paszoen 5. Keanmoevie agnenusn

OmnbiTel Pesepdopna u mnanerapHas mojens atoMa. Mogens atoma bopa. HMcnyckanue u noruoiieHue
ceera aroMoM. KBaHTEI. JInHEHYaThIe CIIEKTPBI.

PagnoaktuBHOoCTh. Anbda, 6eta u rammanznydenus. CTpoeHne aTOMHOTO siapa. HykioHHas Mozaens
aTOMHOTO sipa. M30Tonsl.

PannoaktuBHbie peBpanienus. [lepuos nomypacnaga aTOMHBIX SAEp.

SAnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MACCOBOTO YHUCEN. DHEPTHsl CBA3U aTOMHBIX
snep. CBs3b Macchl U 3Heprun. Peakuuu cunTesa u nenenus snaep. crounuku sHeprun Comana u 38€371 (MC).

SnepHas sHepretuka. JleficTBUs paAMOaKTUBHBIX W3TyYeHUH Ha *kuBble opranu3Mel (MC).

JdemoHcTpannun

1. CrieKTphl U3JIy4€HUs U TOTJIOIIECHNUS.

2. CriexTphl pa3IuyHbIX ra30B.

3. CnexTp BOAOpOI.

4. Habmoienue TpekoB B kamepe Bunbcona.

5. Pabota cuéTunka HOHU3UPYIOIINX H3ITy4SHHH.

6. Peructpariust u3nydeHus NpupoAHbBIX MUHEPAJIOB U MPOJIYK TOB.

JlabopaTopHbie padoThl U ONBITHI

1. HaGmoieHue CITONIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TPEKOB: H3MEPEHHE YHEPTUN YACTHIIBI 110 TOP MO3HOMY IyTH (110 hoTorpadusiM).

3. U3mepenne paaroakTUBHOTO (oHA.

Iloemopumenvno-06006uwarouiuii Mooy

[ToBTOpUTENHEHO-0000IIAIOMIMK  MOAYNb TMpeAHa3HA4YeH MJid CHCTeMaTh3aluu W 00O0OIIeHUS
MPEIMETHOTO COJEPIKAHUS U OMBITA JESATEIBHOCTH, MPUOOPETEHHOTO NPU M3YYEHHUH BCErO Kypca (HU3UKH, a
Takke JUIsi TOoAroToBKM K OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy Mo (usuke sl oOydaromuxcs,
BBIOPABIIUX ATOT YUE€OHBIH MPEIMET.

[Ipu u3ydyeHHH NTAaHHOTO MOJMYJS PEATU3YIOTCA U CUCTEMAaTU3UPYIOTCS BUIBI ACSITETbHOCTH, HA OCHOBE
KOTOpBIX 00€CleYnBaeTCsl JOCTHIKEHHME TPEIMETHBIX M METAlpeIMETHBIX IUIAHHPYEMBIX pe3yJIbTaToB
oOydeHusi, (GOpMUPYETCS ECTECTBEHHO-HAy4yHasi TPAaMOTHOCTb: OCBOEHHE HAY4YHBIX METOJOB HCCIIEI0BaHUS
SIBIICHUIA TIPUPOIBI M TEXHUKHU, OBJIAJICHUE YMEHUSMHU OOBACHATh (PH3UUECKUE SIBICHUS, TPUMEHSIS TTOTyIeHHbIE
3HaHUs, pelaTh 3aJa4u, B TOM YHCIIE KAYeCTBEHHbIE U SKCIIEPUMEHTaIbHbIE.

[IpyHIMIIMANBHO JEATENBHOCTHBIM XapakTep MAAHHOIO pasfelia peaau3yercs 3a CY4ET TOro, 4ro
y4Jaluecs BBIMONHSIOT 33/1aHUs, B KOTOPBIX UM IMPEAaraeTcs:

. Ha OCHOBE IOJYYCHHBIX 3HAHUH pAcroO3HAaBaTh M HAYYHO OOBSCHATH (PU3MUECKUE SIBICHUS B
OKpY>Karolllel MpUpo/ie U MOBCETHEBHOM KU3HU;

e o



. WCIIOJIb30BAaTh HAYYHBIC METOJBI HCCICAOBAHUS (UINYCCKUX SBICHUH, B TOM YHCIE IS
MIPOBEPKHU THIIOTE3 U MOJTYUYECHHS TEOPETUUECKUX BBHIBOJIOB;

. OOBSICHATH HAy4YHbIC OCHOBHI HAMOOJIee BAKHBIX JOCTHIKCHUN COBPEMEHHBIX TEXHOJIOTHIH,
HampUMep, MPAKTHYECKOTO MCIOIb30BAHMSI Pa3IMYHBIX UCTOYHUKOB YHEPIHMH Ha OCHOBE 3aKOHA MpEBpAIICHUS
Y COXpPAHEHHUS BCEX U3BECTHBIX BUJIOB SHEPTHH.

Kaxgas w3 Tem [aHHOro paszjiena BKIIOYAET HSKCIEPUMEHTAbHOE HCCiIeIoOBaHHe 0000IIaoIero
xapakrepa. Pa3nen 3aBepiuaeTcsi MpoOBEACHMEM THAarHOCTUUECKOM M OILEHOYHOM paboThl 3a KypC OCHOBHOM
IIKOJIBI.

IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

N3yyenne yueOHOoro mpenMera «@Pus3uka» Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHUS TOJIKHO
o0ecreunBaTh JOCTHKECHHE CIEIYIONIMX JIMYHOCTHBIX, METANpeIMETHBIX H IMPEeIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.

JIHYHOCTHBIE PE3YJIbTAThHI

Ilampuomuueckoe 6ocnumanue:

. NIPOSIBJIICHUE UHTEpeca K MICTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3MUECKOil HayKH;

. LIEHHOCTHOE OTHOLIEHHUE K JIOCTHXKEHUSIM POCCUICKUX YUEHBIX (PU3UKOB.

I'pasicoanckoe u 0yxo6Ho-npagcmeeHnoe 6ocnumanue:

. TFOTOBHOCTh K AaKTHMBHOMY YYacTHUIO B OOCYXJCHUU OOILIECTBEHHO-3HAUYUMBIX U ITUYECKUX
po0JeM, CBA3aHHBIX ¢ IPAKTUYECKUM NPUMEHEHUEM JIOCTHXKEHUN (PU3HKHY;

. OCO3HaHHUE BaXKHOCTH MOPAIbHO-3TUYECKHUX ITPUHIUIIOB B JEATEIBHOCTH YUYEHOTO.

Acmemuueckoe 6ocnumanue:

. BOCHPUATHE DSCTETUUYECKUX KadecTB (U3MUECKON Hayku: €€ TrapMOHHYHOIO IIOCTPOEHUS,

CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH.

Ilennocmu nayunozo nosnanua:

. OCO3HAHUE IICHHOCTU (PU3MUYECKONW HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHHsS MUpPA, OCHOBBI
Pa3BUTHS TEXHOJOTUH, BaKHEUILIEH COCTABIISIIOIIEN KYJIbTYpHI;

. pa3BUTHE HAYYHOH JII0003HATEILHOCTH, HHTEpPECa K UCCIIEA0BATEILCKOM NESATEIbHOCTH.

Dopmuposanue Kyabmypol 300p06b U IMOUUOHATLHOZ0 ONAZONOTIYUUA:

. OCO3HaHME IIEHHOCTH Oe3omacHoro oOpas3a *HM3HM B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE,
BAKHOCTU IpaBWJl O€30MaCHOrO TMOBEJIEHHUS Ha TPAHCIOPTE, HAa JOpOrax, C 3JIEKTPUYECKUM U TEIJIOBBIM
000pYIOBaHUEM B JOMAIIIHUX YCIIOBHSIX;

. c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHKWE CBOETO IpaBa Ha OMMOKY M TaKOTO JKe
IIpaBa y ApYyroro 4ejaoBeKa.

Tpyoosoe eocnumanue:

. AaKTUBHOE y4YaCTHE B PEUICHMM IPAKTUYECKUX 3a]ad (B paMKax CEMbH, IIKOJbI, TOpOJa, Kpas)
TEXHOJIOTMYECKON U COLMAIbHON HAaNpaBIEeHHOCTH, TPEOYIOLINX B TOM YHUCIIE U (U3NYECKUX 3HAHUI;

. MHTEpeC K MPAaKTUYECKOMY H3Y4YEHHIO Npodeccuil, CBA3aHHBIX C (PUBHKOIL.

JKonocuueckoe gocnumanue:

. OpHEHTAlMsI Ha IpUMEeHEeHUe (U3NYECKUX 3HAHUM IS pelIeHus 3a/1a4 B 00J1aCTH OKpY Karolen
Cpelibl, IUTAHUPOBAHMS TIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCJIEICTBUMN JJIsl OKPYXKAIOIIEeH Cpebl;

. OCO3HAaHME IJ100AJBHOIO XapakTepa 3KOJOTMYECKHX MpOoOJIeM U MyTel X pelIeHus.

Aoanmauyua 00yuaowe2oca K u3MeHAIOUWUMCA YCA08UAM COUUAILHOU U NPUPOOHOIL CPedbl:

. NOTPeOHOCTh BO B3aMMOJAEHCTBHM IPHU BBIIOJIHEHUN HCCIEIOBAHUNA U MPOEKTOB (hU3NYECKOMH
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHUX;

. MIOBBILLIEHUE YPOBHS CBOECH KOMIIETEHTHOCTHU Ye€pe3 IPAKTHUUECKYIO JESATEIBHOCTD;

. MOTPEOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4Hucje POPMYJIUPOBATH UAECH, HMOHATHUSA,
TUIIOTE3bl O (PU3MYECKHX OOBEKTaX U SIBICHUSX;

. OCO3HaHue Ae(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;

. IUTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

. CTpEMJIEHHE aHAJIM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U IPUPO/IbI, O0IIECTBA U IKOHOMUKHU, B TOM
YHCIIe ¢ UCTIOJIb30BaHNEM (PU3NYECKUX 3HAHUM;

. OLIEHKA CBOMX JAEMCTBUN C y4ETOM BIIMSHUS Ha OKPYXKAIOUIYIO Cpelly, BOSMOXKHBIX ITI00aTbHBIX
IOCJIECTBHUM.

METAIIPE/IMETHBIE PE3YJIbTAThHI
YHuBepcajibHbIe I03HABATE/IbHbIC 1CHCTBUSA



Bazosvie nocuueckue oeticmeusi:

. BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SIBICHHI);

. YCTaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIAcCH(UKAIWK, OCHOBaHMSA [uis 000OUICHUS U
CpaBHEHUS;

. BBISIBJIAITh 3aKOHOMEPHOCTH W TPOTHBOPEUYUS] B paccMaTpuBaeMbIX (akTaX, HTaHHBIX U
HaAOIIOICHUSX, OTHOCSIINXCS K (PU3MUECKUM SBIICHUSIM;

. BBISIBIISITH TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3U NPU M3YYEHUH (U3UUYECKUX SBICHUH U MPOIIECCOB;

ACJaTb BbIBOJAbI C UCIIOJIb30BAHUCM ACAYKTHBHBIX W WHAYKTHUBHBIX yMOS&KJ’IIO‘IGHHfI, BbIABHUI'daTh T'HIIOTC3BI O
B3aMMOCBA3AX (1)I/I3I/II-IGCKI/IX BCJIIMYHH,

. CaMOCTOSATENIbHO BBIOMPATh CIOCO0 pernieHuss ydeOHOH (u3MYecKod 3amadyu  (CpaBHECHHE
HECKOJIbKMX BAapUaHTOB PEIICHHS, BHIOOp Hamboyiee MOAXOMAIIETO C yUYETOM CaMOCTOSTEIHHO BBIICIICHHBIX
KpUTEPHUEB).

basosvle uccneoosamenvckue deicmeus:

. WCTIOJIB30BaTh BOIIPOCHI KaK UCCIIEAOBATEILCKUIT HHCTPYMEHT TIO3HAHMS,

. MPOBOANTH IO CAaMOCTOSTEIIBHO COCTaBICHHOMY IUIAHY OTBIT, HECIOXKHBIN (QU3NICCKUIA
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEAOBAHIE (PU3MUECKOTO SIBIICHUS;

. OIICHMBAaTh Ha TPUMEHUMOCTh M JOCTOBEPHOCTh WH(OPMAINIO, TOIYYCHHYIO B XOJE
UCCIICIOBAaHHS WITH YKCIICPUMEHTA,;

. CaMOCTOSITENILHO (POPMYITUPOBATh OOOOIICHUS W BBIBOJBI IO pe3yJbTaTaM IPOBEIEHHOTO
HaOJTFOICHUS, OTIBITA, UCCIICIOBAHMS,

. MPOTHO3MPOBATh BO3MOXHOE JallbHEHIIee pa3BUTHE (PU3UUYECKHX TPOIECCOB, a TaKKe

BBIJIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Paboma c ungopmayueri:

. MPUMEHSTh Pa3INYHbIE METOJIbl, UHCTPYMEHTBI U 3aIPOCHI MPH MOUCKE U 0TOOpe HHDOpMaLUU
WM JaHHBIX C yUETOM MPEATIOKEHHON yUeOHOH (PH3NUecKoil 3a1auu;

. aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(POPMAIUIO PA3TUYHBIX BHIIOB U
(dhopM TIpeICTaBICHNUS,

. CaMOCTOSITENILHO ~ BBHIOMpATh  ONTUMaIbHYI0 (GOpMy TpeAcTaBieHus HHPOpMAIUH U
WUTIOCTPUPOBATh PEIIaeMbIe 3a7a4d HECIOKHBIMH CXEMaMH, JuarpamMMamMu, WHOW TpapuKoOd W HUX KOM-
OUHAIUAMU.

YHuBepcajibHble KOMMYHUKATHBHbIE eHCTBUS

Obuwenue:

. B Xo0Jle¢ 00CYXJeHHUs y4eOHOro Marepualia, pe3yJbTaTOB JIa0OpPaTOPHBIX PabOT M TPOCKTOB
3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYk/1aeMOil TeMbI U BBICKA3bIBATh MJI€H, HAIICJICHHbIE HAa pEIICHUE 3aJauu
U TIOZ/IepKaHue OJIar0XKenaTeIbHOCTH OOIIECHUS;

. COTIOCTABJIATh CBOM CYXKJIEHHUSI C CYXIEHUSMHU JAPYTUX yYaCTHHUKOB JHaliora, oOHapyKUBaTh
pas3IM4Ke U CXOJICTBO MO3ULIHIA;

. BbIPaXaTh CBOKO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

. MyOJMYHO NPEACTAaBISITh PE3yibTAaThl BBIMOJIHEHHOTO (DU3MUECKOr0 OmNbITa (IKCHEPHUMEHTA,

UCCIICIOBAHMS, TIPOCKTA).
Cosemecmuas oesmenbHOCHb (COMPYOHUYECMBO):

. [IOHUMaTh W MHCIOJb30BaTh NPEUMYIIECTBA KOMAHJAHOM W MHIAMBUAYAJIBHOW pabOThl MpHU
pelIeHnH KOHKPETHON (PU3NIECKO POOIIeMBbI;
. IIPUHUMATB LIEJIN COBMECTHOM JESTEIBHOCTH, OPTaHNU30BBIBAaTh JEHCTBUS MO €€ JTOCTHIKEHUIO:

pacmpenensaTh poiiu, 00CYKAAaTh MPOIECCHl M PE3yIbTaThl COBMECTHOM pabOThI; 0000IIaTh MHEHUSI HECKOJIBKHIX
JIIONIeH;

b BBITIOJIHATH CBOIO 4aCThb pa60T1)1, A0CTUTrasA KAQ4CCTBECHHOI'O PE3yJibTaTa IO CBOCMY HAIIPaBJICHUTIO
U KOOPpAWHUPYSA CBOU HeﬁCTBHH C APYTUMH YJICHAMHU KOMAHABI;
b OICHMBATh Kady€CTBO CBOCIO BKJIaga B OGIIII/IfI MNPpOAYKT IO KPpUTCPHUAM, CAMOCTOATCIIHBHO

chOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
YHuBepcaibHbIe peryJaiTUBHbIE 1eHCTBHA

Camoopeanuzayus:

. BBISIBJIATH TPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyalMsX, TPEOYIONMX ISl peHIeHUs
(bu3nUecKux 3HaHUMH;

. OpPUEHTHPOBATHCS B PA3IMYHBIX MOJAXOJaX MPUHATUS pEIIeHUN (MHAUBUAYAIbHOE, MPHUHSITHE

pelIeHus B TpyNIe, MPUHITHE PEIIeHUH TPYIoi);



. CaMOCTOSITEJILHO COCTaBJIATh AITOPUTM pelieHus] GU3NUECKOl 3a1auM W IJIaHa UCCIeA0BaHUs
C y4€TOM MMEIOLIUXCSI PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeaaraeMble BapuaHThI
peleHuit;

. JenaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camoxonmponw (pegrexcusi):

. JaBaTh aJICKBaTHYIO OIICHKY CHTYAIlUW U MpeJiaraTh IIaH e€ N3MCHEHMUSI,

. OOBSICHATH MPUYHUHBI JOCTHKCHHUSI (HETOCTIIKCHUS) PE3yJIbTaTOB JISATEIHHOCTH, JaBaTh OIICHKY
npuOoOPETEHHOMY OTIBITY;

. BHOCUTH KOPPEKTHBBI B JEATCILHOCTH (B TOM YHCIIE B XOJ[ BBIMOJHEHUS (PUINICCKOTO

HCCIIEIOBAaHMsI MJIM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, M3MEHMBIIUXCS CUTYallMi, YCTAaHOBJIEHHBIX
OIHMOOK, BOBHUKIIIUX TPYJHOCTEH;

. OILICHHMBATh COOTBETCTBUE PE3yJIbTaTa IIEIH U YCIOBHUIM.
OMOYUOHALHBIU UHMENNEKN.!
. CTaBUTH CeOsI HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JHC KYCCHH Ha HAyYHYIO TEMY,

MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOTO.

Ipunsmue cebs u Opyeux:

. MpU3HABaTh CBOE MPABO HA OMIMOKY MPH PEIICHUN (PU3UYECKUX 3a7a4 WIH B YTBEPKICHUSIX Ha
HAYYHBIC TEMBI U TaKOE K€ TPaBO JAPYTroro.

IIPEJIMETHBIE PE3Y/IbTATHI

7 KJIACC

IIpenmeTtHble pe3ynbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXXaTh C(HOPMUPOBAHHOCTD Y 00yYaOLIUXCS
YMECHHM:

. UCMOJIb30BaTh TOHATUA: (U3UUECKUE W XUMHUECKHE SBJICHMS; HAOIIO/EHHE, SKCIIEPHUMEHT,
MOJIeNIb, TUIOTE3a; €IWHHUIBI (U3MUECKUX BEIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BEIECTBA
(TBE€pmoe,  KMIKOE, Tra3o00pa3HOE); MEXaHM4YecKoe JIBKEHHe (paBHOMEpPHOE, HEPaBHOMEPHOE,
IPSMOJIMHEHHOE), TPaeKTOPHUs, paBHOAEHCTBYOMIas CUl, fedopmarus (ynpyras, IJIacTUIecKast), HEBECOMOCTb,
cooOHIarolIecs COCyIbl;

. pasnuuaTh saBiIeHUS (IUQQy3us; TEIoBoe [BMKEHHE 4YaCTHIl BEIIECTBA, PaBHOMEPHOE
IBUKCHHE; HEPABHOMEPHOE [BIJKCHUE; MHEpLUS; B3aMMOJCHCTBHE TeEJl; PaBHOBECHE TBEPABIX Tel C 3a-
KpEIUIEHHOH OChIO BpallleHUs; Mepeaaya JaBleHusl TBEPABIMU TeJIaMH, KUAKOCTIMHU U razaMu; aTrMoc(epHoe
JlaBJIeHHE; IUIaBaHHE TeJl; MPEBpAIEeHUs] MEXaHHMYECKOW 3HEpruH) IO ONUCAHMIO UX XapaKTEPHBIX CBOWCTB
U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIONINX JJaHHOE (PU3UUECKOE SIBJICHHUE;

. pacro3HaBaTh TNpOSIBICHHE H3YYEHHBIX (DU3MYECKHX SBICHUHA B OKPY)KaOLIEM MHUpE, B TOM
yucie (pu3nueckue sIBICHUS B IPUPOAE: IPUMEPHI IBIKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B )KUBOW U HEKUBOI
NpUpojie; AECUCTBHE CHJIBI TPEHHUS B HPUPOAE M TEXHHUKE; BIUSHHE aTMOC(EpPHOro NaBJIEHUS Ha KHUBOM
OpraHu3M; IUIaBaHHUE PHIO; PbIUaru B TEJIE YENIOBEKA; IIPU ITOM NEPEBOJUTH MIPAKTHUECKYIO 337ady B yueOHYIO,
BBIJIEJIATh CYIIIECTBEHHbIE CBOMCTBA/IPU3HAKN (PU3HUECKUX SBJICHUH;

. ONUCHIBATh M3y4YEHHBbIE CBOICTBa Tel M (U3MUECKUE SBICHUS, MCMONb3Yys (QU3NUECKHUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH,
CHJIa TSDKECTH, BEC Tela, CUa TPEHUs, JaBiieHHe (TBEPAOIrO Tena, »KMIKOCTH, ra3a), BBITAIIKABAIOLIAS CUIIA,
MeXaHuueckass paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KOX(QQHUIMEHT IO0JIE3HOrO ACUCTBUS
MEXaHU3MOB, KMHETHUYECKasi U MOTCHIMAIbHAsL YHEPTHUs); TIPU ONMCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKHMA
CMBICJI UCHOJb3yEMbIX BEIMYUH, UX OOO3HAYCHMS M €IUHUIBI (PU3MYECKUX BEIMYUH, HAXOAUTh (DOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (U3WYECKYIO0 BEIWYMHY C APYTUMH BEJIHMYMHAMHU, CTPOUTH TpauKH H3yUYEeHHBIX
3aBUCUMOCTEH (hU3NYECKUX BEINYMH;

. XapaKTepU30BaTh CBOMCTBA Tel, (U3MUYECKHE SIBICHHUS M IPOIECCHI, HCHOJb3Ys IpaBUiIa
CJIO’KEHMsI cui (BIOJb OJHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumezaa, NpaBUIO PaBHOBECHUs
pbrdara (010Ka), «30JI0TOE MPABUIIOY» MEXaHWKH, 3aKOH COXPaHEHHSI MEXaHHMYECKOW SHEPTHH; IPH 3TOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3alMChIBATh €r0 MaTEMAaTHYECKOE BbIPAKEHHE;

. OOBSICHATh (PM3MUECKUE SIBJICHHS, IPOIECCHl W CBOICTBAa T, B TOM YHCIE U B KOHTEKCTE
CUTyallull IPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh NPUYUHHO-CIIECICTBEHHBIE CBS3H, CTPOUTH
o0bsicHeHHe U3 1—2 JIOTMYECKHUX MIaroB C OMOpoil Ha 1—2 M3Y4YEHHBIX CBOICTBAa (U3MUECKUX SIBICHUM,
(GU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

. pemaTh pacyéTHele 3a7a4ll B 1—2 NeWCTBUS, UCTIONB3Ys 3aKOHBI U (OPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckrue BEMYMHBI: Ha OCHOBE aHAlW3a YCJIOBHUS 3aJauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, MO CTaBIIATH
¢u3nveckre BeIMYMHBI B (HOPMYJIIBI U IPOBOIUTH PACUEThl, HAXOIUTH CIIPABOYHBIC TaHHBIC, HEOOXOIUMBIE /IS
peleHus 3a1a4, OLEHUBATh PEATMCTUYHOCTD NOTYYEHHON (PU3NYECKON BETMUHHBL;



. pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIMTh MPH MOMOIIM (PU3NYECKUX METOJOB; B
OMHCAaHUU HCCIIEOBAaHUS BBIACNIATH MPOBEpsieMOe MpEeANoiokKeHne (TUMoTe3y), pa3inyaTh U HHTEpIpe-
TUPOBATh MOJIYYCHHBIN pe3yIbTaT, HAXOAUTH OIIMOKU B XOJI€ OIbITA, JIeJaTh BBIBOJBI IO €T0 pe3yJIbTaTaM;

. MPOBOANTH OMBITHl MO HAOMIOACHUIO (PU3UYECKHUX SIBICHUN WM (U3MYECKUX CBOMCTB Te:
(dbopMyIHpOBaTh TPOBEPSIEMBIC MPEIIONIOKEHUs, COOUpPaTh YCTAaHOBKY W3 IPEIOKEHHOTO 000pYyIOBaHMS,
3aMUChIBaTh X0/ OMbITa U (POPMYIHPOBATH BHIBOIBL;

. BBITIONTHATh TPSMBIC HM3MEPEHHUS PACCTOSHUS, BpPEMEHH, MacChl Tela, 00bEéMa, CWIBI H
TEMIIEPATyphl C UCIOJIB30BAHUEM AHAJOTOBBIX M HUGPOBBIX MPHOOPOB; 3aMUCHIBATh MOKa3aHUs MPUOOPOB ¢
y4€TOM 3aJaHHON aOCOIFOTHOM TOTPENTHOCTH U3MEPCHHIA,

. MPOBOANWTH HCCJIENOBAHUE 3aBUCUMOCTH OJHOW (DU3MUYECKOM BEJIMYMHBI OT JApPYrol c
WCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHHM (3aBUCUMOCTH IYyTH DPABHOMEPHO JABWXKYILIETOCS Tela OT BPEMEHU
IBUKEHUS TeNa; CUJIbl TPEHHUsS CKOJNBbKEHUS OT Beca Tesla, KadecTBa OOpaOOTKM MOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CHJIBI TPEHHUS OT ILJIOIIAU CONPUKOCHOBEHHUS TEN; CHIIbI YIPYTOCTH OT YAJUHEHUS TIPYKUHBI;
BBITAJIKMBAIONICH CUJIBI OT 00BbEMA MOTPYKEHHOM YaCTH Tella U OT MIIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTH OT
IJIOTHOCTU TeJia, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO; YCIOBUN IUTaBAaHUsS TeJl, YCIOBUU paBHOBECUS
phIyara u GJIOKOB); y4acTBOBAaTh B IUIAHUPOBAHUU YY€OHOTO MCCIEIOBAaHUSA, COOUPATh YCTAHOBKY U BBIMOIHSITH
WU3MEpEHHUS, CIeAys IPEUIOKESHHOMY TUIaHy, (PUKCHUPOBAThH Pe3yIbTaThl MOTYYCHHON 3aBUCUMOCTH (PU3NICCKUX
BEJIMYMH B BUJIE MPEJIOKEHHBIX TaOIUI] ¥ TpadHKOB, /IEIaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIETOBAHMUS;

. MPOBOJIUTh KOCBEHHBIE M3MEpPEHUsI (U3MUECKUX BEIUYHMH (TUIOTHOCTH BEIIECTBA KUIAKOCTH M
TBEPAOTrO Teja; CWJIa TPEHHUS CKOJIB)KEHHUS; JaBIIEHHWE BO3yXa; BBITAIKUBAIONIAS CHIIA, JCHCTBYIOINas Ha
MOTPYXKEHHOE B JKHIKOCTh TeNO; KOI((UIMEHT TMOJIE3HOTO JEHCTBUS MPOCTBIX MEXAHW3MOB), CIEAys
MPEJIOKEHHOW HWHCTPYKIUHU: TPHU BBIIOJHEHUH M3MEpPEHUN cOoOHpaTh SKCIEPUMEHTANIbHYIO YCTAaHOBKY H
BBIYHCIISITH 3HAYCHUE UCKOMOW BEITUIHHEI;

. coOJTIOAaTh MpaBUiia TEXHUKH 0€30IaCHOCTH IpU padoTe ¢ 1a00paTOPHBIM 000PYI0BAHHEM;

. YKa3bIBaTh TPHUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIONINecs] COCyIbl, OapoMeTp, pblyar, MOABIMKHBIM W HEMOABIKHBIN OJIOK, HaKJIOHHAS
IJIOCKOCT;

. XapaKTepu30BaTh MPHUHIIMIBI TEHCTBUS H3YYCHHBIX NPUOOPOB U TEXHUYECKHX YCTPOHCTB C
OTOpOM Ha UX OMUcCaHus (B TOM YHCJE: MOAIIUITHUKU, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMED, MOPITHEBOW HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUN U
HE0OXOAMMBIE PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

. MPUBOJIUTH MPUMEPHI / HAXOAUTh MH(OPMALMIO O MPUMEPAX MPAKTHUECKOTO HCIOJIb30BAHUS
(bu3HYECKUX 3HAHUI B TTOBCEIHEBHOM KHU3HU /ISl 0OecrieueHrust 0€30MacHOCTH MIPH OOpaICHUH ¢ PUOOPAMH |
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3[0POBbS U COOJIIOJIEHUS HOPM JKOJOTHYECKOTO TMOBEACHUS B
OKpYXKaroIlIei Cpeae;

. OCYIIECTBISITH OTOOP MCTOYHUKOB MH(OpMAIMK B ceTd MIHTepHET B COOTBETCTBUU C 33JaHHBIM
MMOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHMM W MyTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHHUKOB
BBLACIISATH MHPOPMAIUIO, KOTOPAs SBJISIETCS MPOTUBOPEUUBON MIIH MOXKET OBITH HEJIOCTOBEPHOI;

. WCIIOJIb30BaTh TMPU  BBIMOJTHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO JIMTEpATypy
(bu3nYecKoro cojaep:KaHus, CIpPaBOYHbIE MaTepHalibl, pecypcbl ceTu WHTepHeT; BiaaeTh mNpuéMaMu KOH-
CHEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus HH(GOPMAIIUU U3 OJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHbIE KpaTKHe MHCbMEHHbIE U YCTHBIE COOOIIEHHs Ha OCHOBe 2—3
HUCTOYHUKOB WH(pOpMAIUU (HU3HUECKOTO COJICPKAHUS, B TOM YHCJIC MyOJIMYHO JIENaTh KpaTKUe COOOIICHUS O
pe3ynbTaTax NPOEKTOB WM Y4YeOHBIX HCCIEJOBAHUN; TpPU O5TOM TPAMOTHO HCIOJIB30BaTh H3yUYEHHBIN
MIOHSITHHBIN ammapar Kypca GU3UKH, COTIPOBOXKAATH BBICTYIICHHE MTPE3CHTAIINCIH;

. MIPY BBITIOJTHEHUH YYE€OHBIX MPOEKTOB U UCCIIEOBAHUN paclpeiesiaTh 00SI3aHHOCTH B IPYyIIE B
COOTBETCTBHUH C MOCTaBJICHHBIMH 3aJla4aMU, CJICIUThH 32 BBHINOJTHEHUEM IJIaHa JCHCTBUM, aJleKBaTHO OIEHUBATH
COOCTBEHHBIN BKJIJ] B JIEATEIBHOCTh TPYIIBI; BhICTpAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS
MHEHHE OKPYKAIOUIUX.

8 KlIACC

[IpenMeTHBIC pe3ynbTaThl HA 0A30BOM YPOBHE JOJIKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OO0YUAIOIIHXCS
YMEHUM:

. WCIIOJIH30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBJKEHHE aTOMOB M MOJIEKYII,
arperaTtHble COCTOSTHUSI BEILIECTBA, KPUCTAJUTMUECKHUE U aMop(HbIe Tella, HACHIIIEHHBIH 1 HEHACHI IIIEHHBIN map,
BJIQYXKHOCTh BO3/lyXa; TEMIIEpaTypa, BHYTPEHHSISI SHEPIHsl, TEINIOBOM JABUTATEIIb; JIEMEHTAPHBIN 2JIEKTPUUECKUIMA
3apsif, SIACKTPUUYECKOE T0JIe, TPOBOJAHUKH U JUAIEKTPUKH, ITOCTOSIHHBIN 2JIEKTPUUECKUI TOK, MATHUTHOE TIOJIE;

. pa3nuuath SBICHHS (TEIUIOBOEC pacIIMpPEHHE/CKaThe, TeIrlonepeaada, TEIJIOBOe PaBHOBECHE,
CMauMBaHUe, KaMWJUISIPHBIE SIBJICHUS, UCTIapeHHe, KOHJICHCAIlHs, TUIaBlIeHUe, KprcTauin3aius (0TBepAeBaHue),



KMIIEHUE, Terulonepenaya (TernaonpoBOJHOCTb, KOHBEKIMS, U3IYUEHHE); JEKTPU3aLHs Tell, B3aUMOICHCTBUE
3apsa0B, JEUCTBUS DIEKTPHUUECKOrO TOKa, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHE MAarHuWTOB, JAEHCTBHE
MarHMTHOTO TIOJISl Ha IPOBOJHUK C TOKOM, 3JEKTPOMAarHWTHas MHIYKIMS) 1O ONMMCAHUIO UX XapaKTEpHBIX
CBOMCTB U HAa OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBICHHE;

. pacrno3HaBaTh NPOSBICHUE HW3YYEHHBIX (PU3NYECKUX SBICHUHM B OKPYXKaIOIEM MHPE, B TOM
yucne (pusnueckue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHHE U KANMWUISPHBIC SBICHUS B MPHUPOJE,
KpUCTAUTBl B Tpupoxe, u3nydenue CoiHIA, 3aMep3aHue BOAOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI,
TyMaHa, WHes, CHeTra; 3JIEKTPHUUECKHe SBICHUS B aTMochepe, FIEKTPUIECTBO JKUBBIX OpPraHM3MOB; MarHUTHOE
nojie 3eMiH, Jperd Moo COB, pOJb MAarHUTHOTO MOJS Ui JKU3HU Ha 3emJie, MOJIPHOE CHUSHUE; MPH 3TOM
MEePEBOUTH MPAKTUYECKYIO 33a/]auy B YUeOHYIO, BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA/MPU3HAKU (DPU3UUECKUX SIB-
JICHUI;

. ONUCHIBATh M3y4YEHHBbIE CBOICTBa Tel H (uU3MUecKue SBICHUS, HCMONB3Ys (QHU3NUECKHe
BEJIMYMHBI (TeMmIepaTypa, BHYTPEHHSS DHEpIHsi, KOJIMYECTBO TEIUIOTHI, yAEJbHAas TEIUIOEMKOCTh BEILECTBA,
yAenbHas TeMJIoTa IUIaBIICHUS, yJellbHas TeIioTa mapooOpa3oBaHUs, yAeNbHAs TEIIOTa CrOpaHHs TOILIUBA,
KO3 QHUIMEHT MOJIE3HOTO JeHCTBUS TEIUIOBOW MAIIWHBI, OTHOCUTEIbHAS BIAXKHOCTH BO3/yXa, SJEKTPHUUCCKUI
3apsif, cuja TOKa, DJIEKTPUYECKOe HaNpsHKEHUE, CONMPOTHBIICHHE MPOBOAHMKA, YAEIbHOE COMPOTHBIICHHE
BEIIEeCTBA, paboTa M MOLTHOCTH AJIEKTPHUECKOTO TOKA); MPH OMHCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBICT UCHOJb3yEMbIX BEIMUYWH, OOO3HAUECHHUS M EIUHUIBI (PU3NUYECKUX BEIMYWH, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOIIME JIAHHYIO (DU3MYECKYIO0 BEJIMYMHY C APYTUMH BEJIMYHMHAMHU, CTPOUTH TpadUKd H3yYEHHBIX
3aBHUCUMOCTEH (PU3NUECKUX BEITUUHH;

. XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SIBICHUS M MPOLECCHI, HCIOJIB3ysS OCHOBHBIC
MOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS BEIIEeCTBA, MPHUHIIUI CYNEpPHO3UIMH Tojei (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsija, 3akoH Oma ans ydacTka uenu, 3akoH /[xoyns - JleHua,
3aKOH COXpaHEHUS SHEPruu; MpU STOM JaBaTh CIOBECHYI (OPMYIHpPOBKY 3aKOHa W 3alMCHIBATh €ro
MaTEeMaTHYECKOE BBIPAKECHHUE;

. OOBSACHATH (PU3UYECKHE MPOLECChl U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE CHUTyaluil
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISITh IPUUNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 - 2 TOTMYECKHX IIIaroB ¢ OMOPOH Ha 1 - 2 M3yYEHHBIX CBOWCTBA (DM3UYECKUX SBJICHHM, (PU3UUYCCKUX 3aKOHOB
WIM 3aKOHOMEPHOCTEW; pelaTh pacu€THble 3adaud B 2 - 3 OeMCTBHS, HMCIONb3Yys 3aKOHBI U (OPMYJIBL,
CBsi3bIBarolMe (U3NYECKHE BEIMUYMHBI: HA OCHOBE aHajM3a yCIOBHUS 3a7aud 3alHChIBaTh KPaTKoe YCIIOBHE,
BBISIBJISITH HEJOCTATOK JIAHHBIX JUISl PEIIEHUsS 3aJadud, BHIOMpPATh 3aKOHBI U (OpPMYJIbl, HEOOXOAUMBIE JUIS €€
pelIeHus, TPOBOJIUTh PAacU€Thl M CPaBHUBATH MOJYYCHHOE 3HAUCHHE (DU3MUECKON BEIUYMHBI C U3BECTHBIMU
JTAaHHBIMH;

. pacrmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh TMPH IMOMOIIM (PUIUYECKHX METOOB;
UCIIOJIb3YSl OIMCAHUE HCCIEIOBAHUS, BBIACIATh MPOBEPSIEMOE MPEANOIOKEHHE, OLIEHWBAaTh MPAaBUIbLHOCTh
MOpsIKa IPOBECHUS UCCIIE0BaHNs, IeTIaTh BBIBObL;

. MIPOBOJIUTH OMBITHI 1O HAOMIONEHUIO (PU3MYECKHUX SIBICHUH WM (PU3HMUECKUX CBOWCTB Tell
(KanmwIIsipHBIE SIBICHUS, 3aBUCUMOCTD JIaBIICHHUS BO3JyXa OT €ro o0bEéMa, TeMIepaTypbl; CKOPOCTH Mpoliecca
OCTBIBaHUS/HArPEBaHUSl TPH H3IYYCHHH OT LBETa W3JIyYarolleil/TOoromaromeil MOBEPXHOCTH; CKOPOCTh
UCIapeHus BOJbI OT TEMIIepaTypbl S>KUIAKOCTH M IUIOMIA[M €€ TOBEPXHOCTH; OJJIEKTpU3alus Tel U
B3alMOJICHCTBHE JIEKTPUUECKUX 3apsAI0B; B3aUMOIEHCTBHE OCTOSTHHBIX MAarHUTOB, BU3YyaJIN3allisi Mar HITHBIX
MoJiel OCTOSTHHBIX MarHUTOB; IEHCTBUSI MATHUTHOTO TOJISI HAa IPOBOJIHUK C TOKOM, CBOIMCTBA 3JIEKTPOMAarHmra,
CBOWCTBA AJIEKTPOABHUraTENs MOCTOSHHOTO TOKa): (POPMYJIMPOBATH MPOBEPsieMbIe MPEANIOIOKEHUs, COOUPATh
YCTaHOBKY U3 MPEII0KEHHOT0 000PYI0BaHMSI; OMUCHIBATH X0/ OIBITAa U (POPMYJIUPOBATH BHIBOBIL;

. BBIIIOJIHATH MPSMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENBHOMN BIaXKHOCTH BO3/1yXa, CHJIBI TOKA,
HANpPSDKEHUSI C MCIIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHM3MUECKUX BEIIMYMH, CPaBHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEIIHOCTH;

. MPOBOANWTH HCCJIENOBAHUE 3aBUCUMOCTH OIHOW (DU3MUYECKOM BEJIMYMHBI OT JApPYrol c
HCIOJIb30BAaHUEM MPSIMBIX M3MEPEHUHN (3aBUCHMOCTb CONPOTUBJIEHMS MPOBOJHUKA OT €r0 JJIMHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYEHUS M YICNbHOTO COMPOTHBIEHHUS BEIIECTBA MPOBOJHUKA; CHUJIBI TOKA, HAYIIETO uepe3
MIPOBOJAHMK, OT HANpsOKEHWsT Ha MPOBOJAHMKE; MCCIEAOBAaHUE IIOCIEA0BAaTENbHOIO U  MapajuieIbHOro
COEIMHEHHI MPOBOJHUKOB): TUIAHUPOBATh HCCIEAOBaHHE, COOMpATh YCTAHOBKY M BBINOJHATH HU3MEpPEHUS,
cliefysl TPeIUIOKEHHOMY IUIaHy, (UKCHPOBATH PE3yJIbTaThl MOJYYCHHOW 3aBUCHMOCTH B BHIE TaONHIl H
rpaduKoB, JeNaTh BBIBOJBI MO PE3yIbTaTaM UCCIIEIOBAHNUS;

. MIPOBOJIUTh KOCBEHHBIE M3MEPEHHs (PU3MUECKUX BENWYMH (yIeNbHAs TEIUIOEMKOCTh BEUIECTBA,
COTIPOTHBIICHUE MPOBOJAHMKA, padOTa M MOIIHOCTh JEKTPUUECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS, COOUPAThH
9KCIIEPUMEHTAIbHYIO YCTAaHOBKY, CJIEIYsI IPEAI0KEHHON MHCTPYKIIMH, U BBIUYUCIIATH 3HAUYEHUE BEJIINYUHBL;

. coOTIOAATh MpaBUiia TEXHUKH 0€30MaCHOCTH MpU padoTe ¢ 1a00paTOPHBIM 000PYIOBAHHEM;



. XapaKTepU30BaTh NMPUHIMIBI JEHCTBUS M3YUYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OIOPO Ha UX OMMCaHUs (B TOM YHUCIIE: CUCTEMa OTOIUICHHsSI IOMOB, TUTPOMETD, NapoBasi TypOUHA, aMIIepMeTp,
BOJIbTMETP, CUETYMK DBJIEKTPUUECKON SHEPruu, JJIEKTPOOCBETUTENbHBIE INPUOOPHI, HArpeBaTeIbHbIC
JIEKTPONpUOOPs!  (IPUMEPBI),  SJIEKTPUYECKUE TPEIOXPAHUTENHN; OSJEKTPOMArHUT, 3JIEKTPOIBUraTeNb
MOCTOSTHHOTO TOKAa), WCIIONIb3YSl 3HAHHMA O CBOMCTBAaX (M3MUECKUX SBICHUH U HEOOXOOUMBIE (PH3HUYECKHUE
3aKOHOMEPHOCTH;

. pacrno3HaBaTh IPOCTbIE TEXHUUYECKHUE YCTPOMCTBA M HM3MEpPUTENbHBIE NMPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (PKUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUTATENIb BHYTPEHHET O
CrOpaHHus, 3JIEKTPOCKOI, PEOCTaT); COCTaBJIATb CXEMbl JJIEKTPUUYECKHX LENed C IOCIEeI0BaTEIbHbBIM U
napajyieNIbHbIM COEIMHEHHEM 3JIEMEHTOB, pa3jiuyas YCJIOBHble OOO3HA4YEHHS 3JIEMEHTOB 3JICKTPUYECKHUX
Hernei;

. IPUBOANUTH NPUMEPBI/HAXOAUTh HH(MOPMALMIO O MIpUMEpax MPAKTHUECKOrO HCIOIb30BAHUS
(bu3nUecKrX 3HAHUH B MOBCEIHEBHON )XKU3HU JJIs1 0OecrieueHus: 6€30MacHOCTH Py OOpaIieHuH ¢ Mpubdopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHMs 370pPOBbS U COOIIOAECHUS HOPM HKOJOTHUYECKOrO IMOBEJICHHS B
OKpY>Karolleu cpeje;

. OCYWIECTBIIATh IMOMCK HHpOpMauuu (usnyeckoro coaepxaHuss B cetu VIHTepHeT, Ha
OCHOBE HMMEIOIIUXCS 3HAHWKA M MyTEM CpPaBHEHMsS JONOJHUTEIBHBIX HCTOYHHKOB BBIJIENATH HH(OPMAIIHIO,
KOTOpas SBJSETCSA MPOTUBOPEUUBOI MIIM MOXKET OBITh HEIOCTOBEPHOI;

. WCIIOJIb30BaTh IIPM  BBINIOJHEHUM YYEOHBIX 3a/JlaHUil HAy4yHO-TIONYJSIPHYIO JIUTEpaTypy
(U3NYECKOro CO/Ep)KaHMs, CHOpaBOYHbIE MaTepuaibl, pecypchl ceTd VHTepHeT; BianeTh MNpHEMaMU
KOHCITIEKTUPOBAHUsI TEKCTa, TpeoOpa3oBanus HHPOPMAIIUN U3 OJHON 3HAKOBOW CUCTEMBI B APYTYIO;

. co3/laBaTb COOCTBEHHbIE MUCbMEHHBIE U KpaTKHE YCTHbIE cOOOIIeHHs, 00001as nH(pOpMaILHIO
U3 HECKOJBKUX HMCTOYHHUKOB (PU3NYECKOTO COJEpKAHUS, B TOM UHUCIIE MyOJMYHO TPEACTABIATH PE3YIbTATHI
IIPOEKTHOM WJIM HUCCIIEJOBATEIbCKON JNEATENbHOCTH; IIPU OTOM TIPaMOTHO MCIIONB30BaThb W3yYEHHBIN
MOHATUIHBIN anmapat Kypca (pU3HuKH, COTPOBOKAATH BRICTYIIJICHUE TIPE3EHTAIINEH;

. IIPY BBINIOJHEHUHU YYEOHBIX MPOEKTOB M MCCIEJOBAHUHN (PU3NYECKHX IMPOLECCOB PaCIpeeisiTh
0053aHHOCTH B TpPyNIe B COOTBETCTBUU C IIOCTABJICHHBIMU 3a/ladaMH, CJIECIUTHh 32 BBINIOJHEHHEM IUIaHA
JNEUCTBUIL M KOPPEKTHPOBATh €ro, aJeKBATHO OLIEHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTb IPYIIIBI;
BBICTPaNBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISE TOTOBHOCTH pa3periaTh KOH(IUKTHI.

9 KlIACC

[IpenmeTtHbIe pe3ynbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXXaTh CHOPMUPOBAHHOCTD Y 0OYYaIOLIHXCS
YMEHUM:

. HCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTepUalIbHas TOUYKA, TPAEKTOPHSI, OTHOCUTEIbHOCTh
MEXaHUYECKOro JBIKEHHs, aAedopmanus (ympyras, IUIacTUYecKas), TpEHHE, LEHTPOCTPEMUTENIBHOE
YCKOpEHHUE, HEBECOMOCTb U MEPErpy3Ku; LEHTP TSHKECTH; a0COJIIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH TBEPIOTO
TeJa, paBHOBECHE; MEXaHMUYECKHE KOJeOaHUs U BOJIHBL, 3BYK, MH(pa3ByK U yJIbTPa3BYK; 3JIEKTPOMArHUTHBIC
BOJIHBI, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JAJIbHO30PKOCTb, CIEKTPbI MCITYCKAaHHS U
MOTJIOIEHHS; alb(a, 6eTa 1 raMMa-Uu3Ty4eHus, U30TOIb, SAepHAs YHEPreTHKA,;

. pasznuuath  SBJI€HHMS (PaBHOMEpPHOE M  HEPaBHOMEpPHOE NPSIMOJIMHENHOE JABH)KEHUE,
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE ABMKEHHE, CBOOOHOE MaJIeHUE TeJl, pPABHOMEPHOE JIBUKEHUE IO OKPYX-
HOCTH, B3aUMOJICHCTBUE TeEJ, PEAaKTUBHOE JBW)KEHHE, KoJjebaTelpbHOE JABIKEHUE (3aTyXawlue U
BBIHY)KJICHHbIE  KOJICOAaHUs), PE30HAHC, BOJHOBOE JIBWKEHHE, OTpPaK€HHE 3BYyKa, MNPSMOJIMHEHHOE
pacnpocTpaHEeHHE, OTPaKEHHE U IPEIOMIIEHHE CBETA, IOJHOE BHYTPEHHEE OTpPa)XCHHE CBETa, pa3jIokKEHHE
0€eJI0r0 CBEeTa B CIEKTP U CIIOKEHHE CIIEKTPAIbHBIX [[BETOB, AUCIEPCHUs CBETA, €CTECTBEHHAs PAaJOAKTUBHOCTD,
BO3HHUKHOBEHHUE JIMHEHYATOrO CHEKTpa M3Iy4YeHHs) [0 ONUCAHUI0 MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (pU3nUYecKoe SIBJICHUE;

. pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (U3NYECKUX SBICHUI B OKpYXaroleM Mupe (B ToM
yuciae (U3NYEeCKUe SBJICHUS B NPUPOJE: NPUIMBBI M OTIMBBI, ABMKEHHE IulaHeT COJHEUHOW CHCTEMBI,
PEaKTUBHOE JBUKEHHE KUBBIX OPTaHHW3MOB, BOCIIPUSTHE 3BYKOB JKUBOTHBIMH, 3€MIIETPSICEHHE, CEIICMUUECKHE
BOJIHBI, I[yHaMH, 3XO0, LIBeTa TeJ, ONTUYECKHUE SBJICHUS B HPUPOAE, OMOJIOTHMUECKOe NeHCTBUE BUANMOTO,
yIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3ITyYSHHI; €CTECTBEHHBIM PaIMOAaKTUBHBIA ()OH, KOCMHUYECKUE JTyUH,
pPafMOaKTUBHOE W3JIyYEHUE IPUPOJHBIX MHHEPAJIOB; JECHCTBUE PAAMOAKTUBHBIX M3JIyYCHMH Ha OpraHHM3M 4Ye-
JIOBEKAa), TMpH H3TOM NEPEBOAMTH MPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIACNIATH CYIIECTBEHHBIE
CBOWCTBa/MpU3HAKU (HU3UUECKUX SIBICHUIA;

. ONUCHIBATh M3y4YEHHBbIE CBOMICTBa Tel M (U3MUECKUE SIBICHUS, MCMONb3Ys (QU3NUYECKHE
BEJIMYMHBI (CPEeIHSS 1 MTHOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JBM)KEHUH, YCKOPEHHUE, TepeMeIleHHe,
IIyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHUS, CUJIa YIPYTOCTH, CUja TSKECTHU, YCKOPEHHE CBOOOIHOIO MaJIeHus, BEC
TeJa, UMITYJIbC Tela, MMITYJbC CHIJIbI, MEXaHHUYecKas paboTa W MOIIHOCTb, NMOTEHIHMAIbHAs SHEprus Tena,



MOJTHATOTO HaJl TIOBEPXHOCTHIO 3€MJIM, TMOTCHIMANIbHAS DHEPTUs CXKATON MPY>KUHBI, KHHETHYECKAsi SHEPTHS,
MOJIHAsE MEXaHWYecKas SHEprus, Mepuoja M 4acToTa KosieOaHWil, JAJTUHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEJIOMIICHHUS CPEIbl); IPU OMUCAHUU MPABHIBHO TPAKTOBATH (PU3UUECKUIN
CMBICT UCHOJB3yEMbIX BEIHYMH, O0003HAUEHHS M EAUHUIBI (U3NYECKUX BEIUYUH, HAXOAUTH (HOpMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (DU3UYECKYI0 BEIMYMHY C APYTUMH BEITUYMHAMH, CTPOUTH TPAPUKH H3YHYEHHBIX
3aBHUCUMOCTEHN (PU3NUECKUX BETUUHH;

. XapaKTepu30BaTh CBOMCTBAa Tel, (U3WYECKHE SBICHHS M TPOLECCHl, HCIONb3Ys 3aKOH
COXPAaHEHHUsI PHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI CYNEPHO3UIMHA CHJI, MPUHIUI OTHOCHUTEIh-
HocTH ["anunes, 3akoHbsl HpIOTOHA, 3aKOH COXpaHEHUs WMITYJIbCa, 3aKOHBI OTPAXKECHUS W MPETOMIICHUS CBETa,
3aKOHBI COXPaHEHMs 3apsJ0BOTO U MAacCOBOTO YHCEI MPHU AAEPHBIX PEaKIMSIX; MPU STOM JaBaTh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAXKEHUE,

. OOBSCHATH (PU3UYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTyaluil
MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH MPUIUHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3
2—3 JOTUYECKHUX IIAroB ¢ OMOPOH Ha 2—3 M3YyYECHHBIX CBOMCTBA (DM3MYECKUX SBICHUN, PU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTE;

. pemats pacu€THble 3a7aud (OMHMpArolIUecss Ha CUCTeMYy M3 2— 3 ypaBHEHMil), HMCIONb3YA
3aKOHBI M (DOPMYJIIBI, CBSI3BIBAIONINE (DPU3NUECKHE BEIIMYMHBL: HA OCHOBE aHAIN3a yCJIOBHUS 33/1a4H 3aIHChIBATh
KpaTKO€ YCJOBHE, BBISBISATH HENOCTAIOIIME WM HM30BITOYHBIC JAaHHBIC, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOIUMBIC Ui PEUICHHs, MPOBOIUTH PAcu€Thl M OLEHHBATH PEATUCTUYHOCTH IOJyYEHHOTO 3HAYCHUS
(bu3nYeCKOil BEIUYNHBL;

. pacrio3HaBaTh TPOOJIEMbI, KOTOPHIE MOXXHO PEIINTh NPH MOMOIIM (PU3HYECKHX METOJIOB;
UCIIONIB3YSl OIMCAaHUE HCCIEIOBAaHMS, BBIACIATH MPOBEPSIEMOE MPEANOIOKEHHE, OLIEHWBATh MPaBUIHLHOCTH
TOpsi/IKa MPOBEACHUS UCCIIEIOBAHMUS, Ie1aTh BBIBOBI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHUHN U OTBITOB;

. MPOBOANUTH OMBITHI MO HAOMIOJEHUIO (U3NYECKUX SBICHUM WM (PU3MUECKUX CBOWCTB Tel
(u3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUS SHEPruu; 3aBUCUMOCTh IepHoja KoseOaHui
MPYXKUHHOTO MasTHUKAa OT MAacChl Ipy3a M >KECTKOCTH TMPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTYIbl MallbIX
Kosie0aHui; IpSIMOJIMHENHOE paclIpOCTpaHEHUE CBETa, pAa3JIoKEHHE OEIoro CcBeTa B CHEKTpP; HU3YUYEHHE
CBOMCTB HM300pa’keHUs B IUIOCKOM 3€pKalie U CBOWCTB M300paKeHUs MpeaMeTa B coOMparollell JuH3e; Ha-
ONIOZICHNE CIUIOIIHBIX M JIMHEHYaTBHIX CIIEKTPOB H3IIyUEHHs): CaMOCTOSITENbHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO HAbOpa 000PYI0BaHMS; ONTUCHIBATH X0/ OIBITA U €r0 Pe3ybTaThbl, POPMYIMPOBATH BHIBOIBI,

. MIPOBOJIUTH MPHU HEOOXOTUMOCTH CEPUIO TPSMBIX W3MEPEHUH, Ompenensis CpeHee 3HaueHHUe
n3MepsieMo Benu4uHBI (POKYCHOE paccTOsHUE coOuparonieii JMH3bI); OOOCHOBBIBATH BHIOOp criocoba
M3MEPEHUS/U3MEPUTEIILHOTO TPUOOPa;

. MPOBOANTH MCCIIEIOBAHUE 3aBHUCUMOCTEH (DM3MYECKUX BEITUYHUH C HCIIOJIb30BAHHUEM MPSIMBIX
M3MepeHuil (3aBUCUMOCTh MYTH OT BPEMEHH NpU PAaBHOYCKOPEHHOM IBIDKEHHHM 0€3 HaudyalbHOW CKOPOCTH;
nepuoAa KojaebaHWd MaTEeMaTHUYECKOTO MasTHHKA OT AJUHBI HUTH; 3aBHCHUMOCTH yIJla OTPa)KE€HHUS CBETa OT
yrIjla HaJieHus ¥ yIiia [MpeloMIIEHUs OT yrJja MaJIeHus ): IIIaHUPOBaTh UCCIIEJOBAaHUE, CAMOCTOSATEIBHO COOMpaTh
YCTaHOBKY, (MKCHPOBATh PE3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEIUYMH B BUJE TaOIUI U
rpaduKoB, JeNaTh BEIBOJBI IO PE3YJIbTaTaM HUCCIICIOBAHUS;

. MIPOBOANTH KOCBEHHBIE M3MEPEHUs (U3NUECKUX BEIHUUH (CPEeIHSsl CKOPOCTh U YCKOPEHUE Tema
NIPU PAaBHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE CBOOOTHOTO MaleHHs], KECTKOCTh MPYXHUHBI, KOXPPHUIIMEHT
TPEHHsI CKOJBXKEHMs, MeXaHuuyeckas paboTa U MOIIHOCTb, YACTOTA U MEPUOJ KoJeOaHUH MaTeMaTH4YeCKOTrO
U TPYXMHHOTO MAasTHHKOB, ONTHYECKas CHJa COOHMparomiedl JHMH3bI, PaJMOaKTUBHBIA (POH): IJIAHMPOBATH
U3MEpEeHHs; coOUpaTh IKCHEPUMEHTANIbHYIO YCTAHOBKY M BBIMOJHATH WU3MEPEHHMsI, CIeAys MpeayoKeHHOU
MHCTPYKIIMH; BBIYHUCIISATh 3HAUCHUE BEIIMYMHBI U aHAJIM3UPOBATH MOJYUYCHHBIE PE3yJIbTaThl ¢ YIETOM 3a/1aHHOM
MOTPEIIHOCTH U3MEPEHUH;

. coOIro1aTh MpaBuiIa TEXHUKK 0€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM 000pyI0OBaHUEM;

. pasianyaTh OCHOBHBIC TMPU3HAKM HW3YYEHHBIX (U3MUYECKUX MOJENel: MarepualibHas TO4YKa,
aOCOMIOTHO TBEPIOE TENI0, TOYCUHBIM HCTOYHHUK CBETA, JIyd, TOHKAs JIMH3a, TUIAHETApHas MOJIENb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SIIpa;

. XapaKTepu30BaTh MPUHIMIIEI JACUCTBUS HW3YyYEHHBIX TNPHOOPOB M TEXHUYECKUX YCTPOMCTB C
OTOpOM Ha MX OMHCAaHUA (B TOM YHUCIIE: COUAOMETP, JATUYUKU IMOJIOKEHUS, PACCTOSHUS U YCKOPEHHUsI, paKeTa,
9XO0JIOT, OYKH, MEPUCKOT, (OTOAIApPAT, ONTHUECKUE CBETOBO/IBI, CIIEKTPOCKOTI, TO3UMETp, Kamepa BuibcoHa),
UCTIOJIB3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHHUM U HE0OX0uMBbIe (pU3NMUecKre 3aKOHOMEPHOCTH;

. UCTIOJIB30BAaTh CXEMBl W CXEMaTHYHBbIE PHUCYHKH H3YYCHHBIX TEXHUYECKUX YCTpPOWCTB,
WU3MEPUTENbHBIX MPHUOOPOB M TEXHOJOTHMUECKHUX MPOIECCOB MPHU PELICHUH Y4YeOHO-TPAKTHUECKUX 3a]ad;
ONTUYECKUE CXEMBI JUISl IOCTPOECHUS M300pakeHUH B IUIOCKOM 3€pKaJie U COOMparoIel JIMH3E;



. MPUBO/IUTH TPUMEPBI/HAXOAUTh MH(POPMALMI0 O TpUMepax MPaKTHUYECKOTO HCIOIb30BAHUS
¢u3nUecKrx 3HaHUH B MOBCEIHEBHON KU3HHU AJIs oOecrieyeHus: 6e30acHOCTH pu 00pallleHuu ¢ pubdopamu u
TEXHUYECKUMH YCTPOWCTBAMHU, COXPAaHEHUS 370POBbSl M COOJIOJEHUS HOPM 3KOJOTMYECKOIO IMOBEACHHUS B
OKpY2KaroIllen cpene;

. OCYWIECTBIISITh  MOWCK HHpopMamuu  (U3UIECKOTO  colepkaHus B ceth VIHTepHer,
CaMOCTOSITENILHO (POPMYJIUPYS MOMCKOBBIM 3alpoc, HAXOIUTh IYTH ONPEAEICHUs T0CTOBEPHOCTH MOTYyYEHHOM
MH(POPMALIMU Ha OCHOBE UMEIOIIMXCSI 3HAHUH U JIOTIOJTHUTEIbHBIX HCTOYHUKOB,;

. UCMOJb30BaTh MpPH BBINOJHEHUH YYEeOHBIX 3aJaHMi HAy4YHO-TIIONMYJSIPHYIO JIUTEparypy
(U3NUECKOTO CO/Cp)KaHMs, CHpPaBOYHBIE MaTepHaibl, pecypchbl ceTh WHTepHeT; BianeTh MNpHEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOW CHUCTEMBI B APYTYIO;

. co3laBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE WH(pOpMAIMU U3
HECKOJIbKUX HMCTOYHHMKOB (PM3UUECKOTO COAEp)KaHUs, MyOJMYHO NPEACTaBIATh pe3yJbTaThl IMPOEKTHOM WIN
HCCIIEA0BATENIBCKON ACATENBHOCTH; IPU 3TOM TI'PAMOTHO HCIIONB30BAaTh W3YyYEHHBIM IOHATUWHBIN ammapar
M3y4yaeMoro pasjena (U3MKM M CONPOBOXKIATh BBICTYIUIEHHE TIIpe3eHTaluuell ¢ y4éroM ocoOeHHOCTel
ayJIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IIJIAHUPOBAHHUEC YUYETOM PABOYEN NPOTPAMMBbI BOCIIUTAHUS. C YKABAHUEM KOJHUYECTBA

YACOB, OTBOJJUMBIX HA OCBOEHME KAXKJIOW TEMbI
7 knacc (2 ywaca * 34 nedenu = 68 uacos)

Neni/ [HaumeHnoBaHHMepasae10BUTe KosmuecTBouacon Jatansyy Bujael JesiTeIbHOCTH ¢ y4eToM padoyeii MporpaMMbl BOCIIMTAHUS Buspl, DJIeKTPOHHBIE
n MIIPOrpaMMbl eHust ¢opMBIKOHTP (undpoBbie)odpazoBaTebLH
BCEro | KOHTPOJIbHbIE | MPaKTHYeCKHE oist blepecypebl
padoThI padoThbI
Pasnenl.du3nkaneépoibBNO3HAHUHOKPYKAOIIEroMHPa
1.1. |Pu3znka—mnaykaonpupoae 2 0 0 BrisiBienuepazmunitMekay Gu3ndecKuMuuxumMuaeckumurnpepanieHussMu(MC—xumus); | Y cTHbIHOIpOC; https://resh.edu.ru/subject/28/
Pacno3naBanuenkiaccupuKanushpU3NUECKUX IBICHINH : MEXaHUUECKUX, TETUIOBBIX , 3JIEKTPHYE
CKHX,MarHUTHBIXICBETOBBIX
HaG6moneHuenoncaninepu3nyecKuXsiBICHHI;
IIpuMeHATH Ha ypoKe HHTEPaKTUBHbIC (HOPMBI pabOTHI ¢ 00YHAIOIMMHCS: IPYHIOBas padoTa
i paboTa B rapax, KOTOpbIC y4aT 00y4aroIixcsi KOMaHHOI paboTe 1 B3auMOEIHCTBHIO ¢
JPYTHMHOOYYAIOIINMHCS;
1.2. |PuznyeckneBeTHINHBI 2 0 1 OrpeeneHre e HBLISIICHUAIIKAIBI3MEPUTEIILHOroproopa; VYcrHerit https://resh.edu.ru/subject/28/
TIpUMEHSTh Ha YPOKE HHTEPAKTHBHBIE (POPMBI PAGOTHI C OOYUAOIIMMHUCS: BKIIOUCHHE B YPOK onp(’VC;H"CBMe
UIPOBBIXIIPOLIEYP, KOTOPBIE IOMOTAIOT TOUIEPKATh MOTHUBALIMIO 00YUYAIOLIUKCS K TOTydeHnto| HHPIMKOHTPOIL
3HAHUI; ;IIpakTHyeckas
pabora;/lukran
T
1.3. |[EcTecTBeHHO- HAYUHBIii 2 1 1 BeiaBikenue runores, 00bSICHSIIOUMX IPOCTHIC SBICHHS, HAIPUMEP:— VYerHblii https://resh.edu.ru/subject/28/
MeTOANno3HAHMSA [0YEeMyOCTaHABIINBACTCSABIIKY LIIEECATIOrOPU30HTATBHONIOBEPXHOCTHTEIO;— omnpoc;ITuceme
0YeMYB)KapKYIOIOI'0/1y BCBETIOHO 4K A IPOXIIAIHEH, YeMBTEMHOI; HHBIHKOHTPOJIb
TIpensnoxxeHnecrnocoO0BIPOBEPKUTHIIOTES; ;KoHTposbHasp
TIpoBeneHne ncciae0BaHMs 110 MPOBEPKE KaKoi JINOO rMIOTE3bl, HAIIPUMEp: abora;
JTAJIbHOCTBIIONIETA IIAPHKA, ITyIIEHHOTO TOPU30HTAIBHO, TEM 00JIbIIIe, YeM 0O0JIbIIe
BBICOTA
mycka;IlocTpoeHnenpocTeRInxMoaeaeiipu3ndecKux aBJacHUN(BBUACPHCY HKOBUITHCXEM
),HarpuMepIaaeHuenpeAMeTa; IPsIMOJIMHEHHOEPaCIIPOCTpaHEeHHECBeTa; Pean3oBbiBaTh
BOCITMTATENbHBIC BO3BMOXXHOCTH B PAa3JIMYHBIX BUAX ACATEIbHOCTH 00yYarOMXCs
COCJIOBECHOH (3HAKOBOI) OCHOBOI: CIIyIlIaHUE U aHAJIN3 BBICTYIUICHUI CBOMX TOBApHIIEH;
l1Toronopasaeiry 6
Pasnen2.IlepBoHauanbHbIeCBeJeHUSIOCTPOCHHHBEIECTBA
2.1. [CtpoeHueBelecTBa 1 0 1 OrpeeneHrepa3MepOBMaIbIX TSI IPUBICKATh BHUMAaHHE 00YYaOIIUXCs K IEHHOCTHOMY TIpakTuyeckas https://resh.edu.ru/subject/28/
aCIIEKTY U3y4aeMbIX Ha yPOKE SIBJIICHHU, OHSTHH, IIPHEMOB; pabora;
2.2. iBu:kenne 1 2 0 0 Habmronenne n 00bsicHeHHe OPOYHOBCKOTO JBHIKCHUSI U SIBICHUS YerHblii https://resh.edu.ru/subject/28/
B3auMo/IeiicTBHEYACTHIIBEIIIEC nudysun; IIpoBeieHHEe 0O ICHEHUEOTIBITOBIIOHAGIIIO ICHUIOTEINIOBOr OPACILIIPEHHATA3 onpoc;ITuceme
TBa OB; HHBIHKOHTPOJIb
TIpoBeeHNEen0ObICHEHUEOTIBITOBIIOOOHAPY KEHHIOCHIIMOIIEKYIIpHOTONTpUTsDKeHUsinoTTan | ;IIpakTudeckas
KUBaHHS;IPUMEHSATh Ha YPOKE HHTEPaKTUBHbIC (GOPMbI paboThI ¢ 00yUaIOIIMMHUCS: BKIIFOUeHHe| padoTa;
B YPOK MTPOBBIXIIPOLIELYP, KOTOPHIC TIOMOTAIOT MOAAEPKATH MOTUBALIMIO O0YYAIOMIUXCS K
M0JIyYEHUIO 3HAHUIA;
2.3. |[ArperaTubie 2 0 0 OrnmcaHne(CUCTIONB30BaHNEMITPOCTBIXMOIEIICH )OCHOBHBIX PA3INYMBCTPOCHUHUTA30B, KUK | Y CTHBIH https://resh.edu.ru/subject/28/
coCTOSIHUsIBEIECTBA ocreitnTBEPABIXTEI; [IPOCKTUPOBATH CUTYAINH U COOBITHS, Pa3BHBAOIINE IMOLMOHAIBHO- ompoc;ITuceme
LEHHOCTHY!0 chepy 00yHarommerocs; HHBIHKOHTPOJIb
;
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Paznen3./[BuskeHnenB3auMoielicTBUeTe

3.1. [MexaHH4YeCKOeABUKEHHE 3 HccnenoBannepaBHOMEPHOTO/IBIDKCHUSHOIPE/ICICHUEETOPU3HAKOB; TIncbMeHHBIHK https://resh.edu.ru/subject/28/
Hab6:moneHreHepaBHOMEPHOT OIBIKECHUS MOIIPE IC/ICHUEETOO TIINY N HOTPAaBHOMEPHOTOABIDK | OHTPOIIb; TecT
CHUSI; poBaHue;
PerennesagaqHaonpeeIeHHEITy TH,CKOPOCTHHBPEMEHHPABHOMEPHOT O IBIKCHIS ; AHAIN3T
paduKOB3aBUCHMOCTHITY THUCKOPOCTHOTBpeMeHN; OPraHu30BbIBAaTh IPYIIOBbIE POPMBI
y4eOHOM JesITeNIbHOCTH;

3.2. [Anepumsi,Macca,NJI0THOCTH 4 OOBbsiCHEeHHE U TNPOTHO3UPOBAHHUE SIBICHUII, OOYCIIOBICHHBIX HMHEpLHUEH, HampuMmep: VerHbiit https://resh.edu.ru/subject/28/
YTONPOUCXOIUTIIPUTOPMOKEHUUHITHPE3KOMMaHEBPEABTOMOOMIISL, IOYEMYHEBO3MOXKHO omnpoc;ITuceMer
MI'HOBEHHOIIPEKPATHUTh/IBH)KCHUEHABEIIOCUTICACMIINCAMOKATEUT. /1. ; HBIHKOHTPOITB; K
TIpoBeneHHenaHATH30IIBITOB, IEMOHCTPUPY FOLIMX U3MECHEHHECKOPOCTHABIIKCHHUSATEIABPE3 | OHTPOJIbHAsPA0O
yJIbTaTeIeHCTBHSHAHET OJIPY TUXTEI; ta;[IpakTuuecka
Perenne3ajaqHaonpeieIeHUEMAacChITeNa,ero00bEManIIIOTHOCTH; sipabora; Tectup
IIpoBeneHIENaHaTH30IIBITOB, IEMOHCTPUPYIOIHX3aBUCHMOCTbH3MEHEHUSICKOPOCTHTE A opanune;Camoore
OT €ro Macchl IpH B3aUMOJIeHcTBHHM Tell. Mi3MepeHne Macchl Tena HKa
Pa3INYHBIMHUCIIOCO0AMH; CHCIIOJIb30BaHHE
OnpeiesIeHUEINIOTHOCTUTEIABPE3y IbTaTen3MepeHMsieroMacchino0bEmMa; OpraHu30BbIBaTh | M
VHANBUIYaIbHYIO YUeOHYIO AesATeIbHOCTh; [IpuMeHATh Ha ypoKe MHTEpaKTHBHEIEC HOPMBI «OUEHOYHOTO
PpaboTshI ¢ 00y4alOIUMHKCS: TPYNIIOBas paboTa Wi paboTa B Iapax, KOTOpbIE y4aT JMCTaY;
00y4aromMXxcst KOMaHAHOH paboTe U B3aUMOAECHCTBHIO C JPYTHMHOOYYalOIIMUCS;

3.3. |Cuna.Buabicui 14 M3yueHneB3anMoJeiicTBUSKaKIPHYMHBIM3MEHEHHCKOPOCTUTEIaMINeroieopMarLinm; Ycrubrit https://resh.edu.ru/subject/28/
OrnucaHuepeanbHbIX CUTYaNIB3aMMOAEHCTBUATEICTIOMOUIBIOMOIEIIEH, BKOTOPBIXBBOAUTCSA| onpoc;IIncemen
TTOHATHENN300pAKCHUECHITBI; HBIMKOHTPOIIB; K
N3yuennecunsrynpyrocri.MccnenoBanne3aBUCHMOCTHCHIIBIY IPYTOCTHOTY IIMHEHUSIPE3HH | OHTPOJIbHAsAPat0o
OBOTOIIHYPaUJIUIPYKUHBI(CIIOCTpOeHHEMTpaduKa); ta;[IpakTuyecka
AHaNM3MPAKTUIECKUXCUTYAMI,BKOTOPBIXIIPOSIBIIAETCAAEHCTBUECHIIBIY IpyTocTH(yTIpyroc | spaboTa; TecTup
TBMST4a,KPOCCOBOK,BETOKIEpPEBaM/IP. ); oBanue;Camoorne
AHaNM3IPAKTHIECKUXCUTYAIHH, BKOTOPBIXIIPOSIBISCTCSAACHCTBUECHIIBLY IPYTOCTH(YTIpyroc | HKa
THMsI4a,KPOCCOBOK,BETOKAEPEBANIP. ); CHCIIOJIb30BaHKE
AHanm3 CUTyaluii, CBSI3aHHbIX C sBICHUEM TAroTeHust. OObsicCHEeHNnE M
OpOUTAIBHOTOIBIKECHUSAIIIIAHE TCUCTIONB30BAaHHEMIBIICHUATATOTeHUsn3aKoHanHepuuu(M | «OLeHO4HOro
C—acTtpoHomusi).; JIACTaY;
3mepenneBecarenacroMonibiognHaMomerpa. O60CHOBaHHEITOTOCIIOCOOaN3MEPEHUS;
AHaIM3MMO/ICIMPOBAHUESIBICHUSIHEBECOMOCTH;
DKCIEePUMEHTAIBHOCTIONY YeHUCTIPABIIIACIIOK CHUSICHIT, HATIPABIICHH BIXBI0JIBO JHOMIIPSIMO.
OmnpeesieHUEBEINUYNHBIPABHO ICHCTBY FOLIICHCIT;
3y4eHnecMIIBITPEHUACKOIbKEHUS HCHIIBITPEHUSTIOKOST;
HccnenoBanne3aBUCHMOCTHCHIIBITPEHUSOTBECATENaNCBOHCTBTPY IIMXCATIOBEPXHOCTEIH;
Perenuesanaucuciionb3oBaHUeMPpOPMyYIIIIIPACYETACHIIBITSKECTH, CUIIBLY IPYTOCTH, CUIIBIT
penns;;Onuparbest Ha JKM3HCHHBIH ONBIT 00YYaIOMIUXCSI ¢ Y4€TOM BOCITHTATEIbHBIX
6a30BbIX HanMoOHaILHBIX HeHHocTel (BHLL); Pa3sBuBaTh y 00y4aromuxcs mo3HaBaTelbHYIO
AKTUBHOCTb, CAMOCTOSITEIIbHOCTh, MHUI[HATHBY,TBOPUECKHE CIOCOOHOCTH;
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Pasnen4./laBjieHHeTBEPABIXTEJL,KUAKOCTeHNra3on




4.1. |daBaenmue. 3 AHan3100bICHEHNECOTIBITOBUIIPAKTHICCKUXCUTY AL, BKOTOPBIXIPOSIBISICTCACHIAIABICH | Y CTHBII https://resh.edu.ru/subject/28/
[lepenauanaBieHUATBEPABIMH usi; onpoc;IIucemen
TeJIaMH,KHIKOCTAMUHMIa3aMH OO0ocHOBaHKE CIIOCOOOB YMEHBIIICHUS U yBEITUICHUS HBIMKOHTpOJIB;I1
JaBieHus; 3y 4eHne3aBUCHMOCTHAABIICHUATa3a0TOObEManTEMIIEpATY pakTHudeckaspad
pBI; ota;CaMoOIIeHKa
N3y4yeHneocoOeHHOCTEHITepeIau i 1aBICHUATBEP ABIMUTEIIAMH, KU IKOCTIMUNTa3aMiu.O00CH| CHCIIOIb30BaHKE
OBaHHUE PE3yJILTATOB OMBITOB OCOOCHHOCTSIMU CTPOCHUS BEILIECTBA B M
TBEPIOM,XKUIKOMHIa3000pa3HOMCOCTOSHUSIX «O1EHOYHOTO
DKCHEPUMEHTATBHOE JJOKA3aTEeJILCTBO 3aKOHA JICTa;
[Tackans;PemennesanaunapacuéraaBieHUSTBEPIOTOTE
J1a;0praHu30BBIBaThE IPYIIOBBIE (GOPMBI yueOHOH
JIeSITEIEHOCTH;
4.2. |1aBJIeHUEKHIKOCTH 5 HccnenoBanne3aBHCUMOCTH/IABICHUSDKUAKOCTHOTTITY OUHBITOTPY K CHUSIMIUTIOTHOCTHKUAKO| Y CTHBII https://resh.edu.ru/subject/28/
CTH; omnpoc;IIucemer
Habmonenneno0ssicHeHHErHApOCTaTHYECKOTOapatoKkcaHaocHoBe3akoHal lackams; M3yden | HelikoHTpoiib; Te
HEeCOOOLIAIOIINXCACOCYIOB; crupoBanue;Cam
Pemenue 3ana4 Ha pacyér gaBIeHUS OOLIEHKA
KUAKOCTH; OOBSICHEHN CTIPUHIINIIAICHCT BUATHPABINYECKOT CHCIOJIb30BaHHE
ornpecca; M
AHaNM3100bACHCHHEPAKTUYECKUX CUTY LU, IEMOHCTPHPY FOLIMX IPOSIBICHHEAABICHHS «OLeHOYHOTO
JKHJIKOCTH U 3aKoHa ITackaisi, HapuMep MpoLecCOB B OPraHu3Me JIHCTa»;
npuriy6okoBoHOMHBIpsiHUH(MC—O6nosorus); OpraHiu30BbIBaTh IPYIIOBbIC (HOPMBL
yueOHOM NesTeNbHOCTH;
4.3. |AT™MocdepHOenaBIeHHE 6 DKCcIIepUMEeHTATEHOC00HAPY KEHNEeaTMOC(hEePHOTOJaBIICHUS; VYcrHblit https://resh.edu.ru/subject/28/
AHaNMM3100bACHEHUEOTBITOBUIIPAKTUYECKUXCUTY AL, CBsI3aHHbIXCAeiicTBHeMaTMocdepH | onpoc;ITucemen
OTOJIaBJICHUS; HBIMKOHTPOIIB; K
O0BsICHEHHECYIIECTBOBAHUSIATMOC () EepbIHA3eMIICHHEKOTOPBIXINIAHETAX HITHEE0TCY TCTBH OHTPOJIbHASIPA0O
s1 Ha Apyrux ruiaHerax u Jlyne (MC — reorpadus, acrponomust);O0bsicHeHHE Ta;[IpakTHyecka
M3MEHEHHs INIOTHOCTU aTMOCdepbl ¢ BHICOTOH U sipabora;Iukran
3aBUCUMOCTHATMOC(HEPHOT01aBICHHSOTBBICOTHI; T;CaMooLeHKa
Pemennesanaunapacuérarmocdeproronasinenus;3yq CHUCIIOJIb30BaHUE
eHueycrpoiicTBabapomerpaaneponsa; OnupaTbes Ha M
JKM3HEHHBIN OIBIT 00YYaIOMIUXCS C Y4EeTOM «OLeHOYHOTO
BOCIMTATEIIBbHBIX 0a30BbIX HALMOHAJIBHBIX LIECHHOCTEH JIHCTaY;
(BHII);
4.4. |deiicrBuexnaKocTuurazanano | 7 DKCIEePUMEHTAIEHOCOOHAPY KEHUEIeHCTBUSHKUAKOCTHHTa3aHAIIOTPY )KEHHOCBHUXTEIO; VYerublit https://resh.edu.ru/subject/28/
rpy:K€HHOEBHUXTEJIO OrnpeieieHUEeBbITAJIKUBAIOLCHCHIIBL, ICHCTBY IOLLCHHATEIIO, TOrpYKEHHOe Bk HAKOCT; [TpoB | onpoc;IInceme
eZIeHHE U 00CYK/ICHHE OMNBITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTD BBITAJIKHBAIOIIEHCHIIBI, | HHBIHKOHTPOJIb
JIeHCTBYIOIIEH Ha TEJIO B XKHUIKOCTH, OT 00bEMA IMOTPYKEHHOH B HKHUIKOCTD ;KontponbHasip
4aCTUTEIAUOTIUIOTHOCTHIKUAKOCTH; abora;IIpakTiy
HccrnenoBaHre3aBUCHMOCTHBECATEIABBOICOTOOBEMATIONPYKEHHOMBKUIKOCTEYACTHTEI eckasipabora; T
a; ectupoBanue; /|
PermennesanaunanpuMeHeHHe3akOHAA pXUMeIany ClIoBHsAIUIaBaHusTe); OpraHU30BbIBaTh | MKTAHT;
HMHJIMBUIYAIIBHYIO YUeOHYIO eI TeIbHOCTD;
l1Toronopasaeiry 21
PaznensS.PaGoTauMoHocTb. JHeprust
5.1. [PadoTanMoNIIHOCTH 3 DKCIePUMEHTATBHOCOTPEICIICHUEMEXaH U ECKON PAOOTHICHIIBITSKECTHITPHUITAICHUNTEIA VerHblid https://resh.edu.ru/subject/28/

M CHJIBI TPEHHMSI IIPH PABHOMEPHOM HEPEMEIIICHNH Tella 110
TOPU30HTAIBEHOMITIOBEPXHOCTH;

Pacuér MoIHOCTH, pa3BUBAaEMOil IPH MOBEME 1O

sectHHLe; Perienne3ataqnapacuéTMexaHn4ecKOHpaboTHIMMOIITHOCTH;
TIpuBiekaTh BHUMaHHE 00YJaIONUIMXCS K IEHHOCTHOMY aCIEKTy
HM3y4aeMbIX Ha yPOKE SIBJICHUH, IIOHSITHI, IIPHEMOB;

ompoc; Tectupo
BaHHE;




POI'PAMME

5.2. [lIpocThleMeXaHU3MbI 5 2 Orpe/ieIeHUe BBIMTPBIIIABCUIICTIPOCTHIXMEXaHH3MOBHAIPUMEPEPbIuara, o ABHKHOTOnHeN | Y CTHBIH https://resh.edu.ru/subject/28/
OJIBIKHOT00JIOKOB, HAKJIOHHOMIITIOCKOCTH; omnpoc;ITucemen
HccnenoBanneycioBUspaBHOBECUPHIYATa; HBIMKOHTPOJIB; K
OOHapysKeHHEe CBOHCTB NPOCTBIX MEXaHU3MOB B Pa3/IMUHbIX HHCTPYMEHTAX OHTPOJIbHASIPAbO
HIPHUCIIOCOOICHHSX, UCIIOIb3Y EMbIX BOBITY UTEX HIKE,aTAKXKEBKUBBIX Opranu3max(MC ta;[IpakTnyecka
—oOwuouorusi); spabora;/lukTan
DKCIePHMEHTAIBHOCI0KA3aTeIbCTBOPABEHCTBAPAOO TIPUIIPUMEHEHHUITPOCTEIXMeXaHU3MO | T;CaMoonenka
B; CHCIT0JIb30BaHUE
OrmpenenenneKIT/{HaKIOHHONUIUIOCKOCTH; M
PelenunesaiayHanprumMeHeHienpasmiapasHosecusperdaranHapacuérKI1I;IIpumensite Ha | «OLIEHOYHOTO
YPOKE HHTEPaKTHBHbIE POPMBI pabOThI C 00yUAIOIMMHUCS: y4eOHBIC AUCKYCCHH, JIHCTaY;
BUKTOPHHBI;
5.3. [MexannyeckasidHeprus 4 0 DKCcnepUMeHTAIBHOCONPEIeIeHHEH3MEHEHHAKNHE THIECKOHUITOTeHIIMAIbHOMIHeprurnTena | Y CTHBIH https://resh.edu.ru/subject/28/
NIPUEr0CKaThIBAHUMITOHAKIOHHOMIIIOCKOCTH; onpoc;TIncemen
DopMyIMPOBaHHEHA0CHOBEHCCIICIOBAHU3aKOHACOX paHEHHAMEXaHnYecKoidHeprun;O6cy | HeIKOHTpOIb; Te
HKJIEHUETr PAHUIIIPUMEHUMOCTH3aKOHACOXPAaHEHUAIHEPI U U ctupoBanue;Cam
PeleHne3a1a4ucruCIonb30BaHHEM3aKOHACOXPaHEHUs IS HEPriH; [IpHMEHST Ha ypoKe OOIICHKa
HMHTEPAaKTUBHBIC ()OPMBI PAGOTHI ¢ 00YHAIOIIMMHUCS: BKIFOYEHHE B YPOK HIPOBBIX CHCTIOIE30BaHUE
MPOLEYP, KOTOPBIE CIIOCOOCTBYFOT HaJIAXKUBAHHIO MIO3UTHBHBIX MEKINYHOCTHBIX M
OTHOILICHHH B KJ1acce; «OLEHOYHOTO
JIMCTaY;

lIToromopasaeiy: 12

[PesepBHOEBpEMS 3

(OBIIIEEKOJIMYECTBOYACOBIIOIT | 68 10




8 knacc (2 waca * 34 nedeau = 68 uacos)

n/n

eMIporpaMmsI

HaumeHoBaHHMepa3ae10BUT

KosmuecTBouacon

BCEero

NpaKTHYecKHe
padoThI

KOHTPOJIbHbIE
padoThI

Jarausyu
eHus

BuabiessTeJJbHOCTHC y4eTOM padoueii MporpaMMbl BOCIHTAHUS

Buasl, hopmbl
KOHTPOJIst

DJIeKTPOHHBIE
(uu¢poBbIe)odpazoBaTeIbH
blepecypcbl

Pasg

enl.TensioBblesiBJIEHUsE

1.1.

eumecrea

CTpoeHnencBoiicTBaB

HaGnronenne w©  MHTepnperanusi OIBITOB, CBHJICTEIBCTBYIOMIMX 00
MOJICKYJIIPHOMCTPOCHHUHBEIECTBA: OIIBITBICPACTBOPCHUEMPA3IHIHBIX BEILIECTBBBO/IC;
PereHne3anaunooneHMBaHHIOKOJINUECTBAaTOMOBUIINMOJICKY JIBEINHUIICO0bEMABEILIECTB
a;

AHaIM3TeKCTaJPEeBHUXATOMUCTOB(Hanpumep, pparmenranosmer)lykperus«Onpupoie
BEIICH») c H3JI0KECHUEM 000CHOBaHMIA aTOMHOM TUTIOTE3bI
(cmbicioBoeuTenue ). OieHKay 0 IUTEeIbHOCTHITHX000CHOBAHHI;
O0BsiCHEHNEOPOYHOBCKOTOIBIKCHUSL, IBICHUS AU (D Dy 3MHHPa3IHIHIIM K 1y HIMHHAOCHOB
€ IOJIOXKEHUH MOJCKYJIIPHO-KHUHETHICCKOW TEOpUM CTpoeHMst BeriecTBa;O0bICHEHHE
OCHOBHBIX Pa3iIM4YMii B CTPOCHUH Ta30B, JKUIKOCTEH M TBEPIABIX TEJ CHCIOJIB30BaHHUEM|
MOJIOKEHUIT  MOJIEKYIIPHOKMHETHYECKOH Teopuu cTpoeHHs BemiecTsa;IIpoBeaeHue]
OIBITOB II0 BBIPALMBAHUIO KPHCTAJUIOB NOBapeHHOW coiM wim caxapa;IIpoBeneHue u
0OBSICHEHHE OTIBITOB, JIEMOHCTPUPYIOLIMX KAIMJUISIPHBIC SIBIICHHS HIBJICHHCCMAadHBaHHSL;
OOBSICHEHUEPOITMKATTMIUISIPHBIX IBIICHUH UTSITOCTY INICHUSBO AbIBOprann3mMpacteHuit(MC
—owuonorus);

Habmroenue, npoBe1eHne 00 bSICHEHHEOTTBI TOBIIOHA0IIIO ICHUIOTEIIOBOTOPACIIPEHHsITa
30B,)KHJIKOCTEHUTBEPABIXTEIT;
OO0BbsICHEHUECOXPAHEHUI00bEMATBEP IBIXTEI, TEKY YSCTHIKUIKOCTH(BTOMYHCIIEC, PAa3HULIBIB
TEKy4YeCTHUIIPa3HBIXXKUIKOCTEHN ), JaBIeHHATa3a;

IIpOBEICHUEOTIBITOB, ICMOHCTPHUPYIOLIMX 3aBUCHMOCTBJaBICHUSBO3[yXa0TerooobémMa 1
HarpeBaHHs OXJIXKICHMSLU  UX
MOJIEKYJIIPHOTOYICHUS;
AHATM3MPAKTHIECKHUXCUTY AL, CBSI3aHHBIX COCBOHCTBAMHIa30B,)KH/IKOCTCHUTBEP IBIX TE
Ji;IIpUMEHSTh Ha ypOKe HHTEpaKTHBHBIC (HOPMBI pabOThI ¢ OOydYaArOUMMHUCS: y4YeOHbIC
JIUCKYCCUH, BUKTOPHUHBI, HACTOJBHBIC HIPBI, POJICBBIC WIPHI, Y4EOHBIC MPOCKTHI;
MpUBJIEKAaTh BHUMAaHHE OOYYAIOIIMXCSI K IIEHHOCTHOMY AacCIEKTy M3y4aeMbIX Ha YpOKe
sIBJICHUH, NOHsTHIT; OpraHu30BBIBATh IPYNNOBbIC (OPMBI yUeOHOI e TeIbHOCTH;

aTOMHO--

I 0OBSICHEHHE Ha OCHOBC ATOMHO-

YcrHblit
onpoc;ITucbMeHHbIIK
oHTpoIb;KoHTpOIsHA
st
pa6ota;IIpakTudecka
sipabora; TectupoBan
ue;CamMoolieHKa
CHCIIOIb30BaHUEM
«OILICHOYHOTOJIUCTAY

https://resh.edu.ru/subject/28/

1.2.

Tenﬂonblenpoueccu

21

O060CHOBaHUETIPABUIIN3MEPEHUATEMITEPATY PbI;

CpaBHeHne Pas3INIHBIX croco6oB HU3MEpEeHHUs MIIKaT
temnepatypbl;Habuo e H1neno0bsCHEHUEO IBITOB, IEMOHCTPUPYIOIMX U3MEHCHHUEB
HyTpEeHHEHDHEPrHUTEIaBpe3y IbTaTeTeILIoNepeadHupadoThIBHEITHUX CHIT; [Ipume
HSTh HA YpOKE HHTEpakTHBHBbIE (GOpMBI paGoThl C OOYYAIOMIMMHUCS: Yy4eOHbIE
JIUCKYCCHH, BUKTOPHHBI, HACTOJIBHBIC UIPBI, POJEBBIC UIPHI, yUeOHBIC MPOCKTHI;
MPUBJEKAaTh BHUMaHHE OOYYAIOIIMXCSl K IEHHOCTHOMY aCHEKTy H3y4daeMbIX Ha
YpOKe SBICHUH, OpraHu30BbIBaTh TPYNIOBbIe (HOpMBI  yueOHOM
nesitesibHOCTH;  OpraHu30BbIBaTh MHAMBUAYAIbHYIO YYeOHYIO JESTelbHOCTS;
OnuparbCcsi Ha JKU3HEHHBIH ONBIT OOYYalOIIUXCS C Y4YeTOM BOCIHUTATEIbHBIX
0a3zoBbIXx HanuoHabHBIX 1HeHHocteit (BHII); PasBuBate y oOyuarommxcs
MO03HABATEIbHYIO aKTHBHOCTbD, CAMOCTOSITEIIbHOCTh, HHHIIHATHBY,

TOHSTHH;

TBOPYECKHUE CHOCOﬁHOCTl/l;

YeTHbli
onpoc;ITuceme
HHBIMKOHTPOIIb

B

https://resh.edu.ru/subject/28/

HWroronopasaeiny

28

Paznen2.9nexkTpuyecKHeHMATHUTHBIES BICHUSI




2.1.

DJIeKTpHYecKue
3apsabl.3apsisKeHHbIE
Teaa
HXB3aMMO/elicTBHE

HaburoieHnenpoBe e HUEOBITOBIIONIEKTPU3ALUH TEIITPUCONPUKOCHOBEH UMM HTY KI[HE
i;
HabnroaeHneno0bsiICHE HUEB3anMOICHCTBUSIO THOMMEHHOMPA3HOUMEHHO3aPSKEHHBIX TEIT;
OO0BACHEHNETPUHIINIIAICHCTBUAIICKTPOCKOTIA;

OOBACHEHNES BICHUHAIEKTPU3ALMHITPHCOTIPUKOCHOBCHUNUTEIINIH Ty KITHCHCUCTIONB30BaH
MeM 3HaHMH O HOCHTEJISIX DJJICKTPUYECKHX 3apsijioB B BemiecTse;Pacrnio3HaBanue o
00BSICHEHHE SIBIICHUIT JJICKTPH3ALMH B IOBCEAHEBHOM xu3HI;Habmronenne u 00bsiCHeHNE|
ONBITOB, MIUTFOCTPUPYIOIINX 3aKOH COXPAaHEHUSIIICKTPUIECKOT03aps/ia;
HabmroaeHneonsITOBIOMOAETNPOBAHNIO CHIIOBBIXIMHUHAIEKTpHUecKoromnost; Mce
JIeJOBAaHHUEICHCTBUAIIEKTPUYECKOTOTIOJITHAIIPOBO JHUKHU AMAICKTPUKY; Opranu3
OBBIBAaTh IPyHIOBbIC (HOPMBI yUeOHOM AesTenbHOCTH; Pa3BUBaTh y 00yYaIOMMXCSt
MO3HABATENIbHYIO aKTUBHOCTb, CAMOCTOSITE/IbHOCTh, HHUIIUATHBY,

TBOPYECKHE CIIOCOOHOCTH;

YcTHbIi

ompoc;ITuceme
HHBIMKOHTPOIIb
;TectupoBanue

5

https://resh.edu.ru/subject/28/

2.2,

TocTOSIHHBIHIEKTPHYECKHITO

K

20

HabmroaeHuepa3inaHbIX BUIOBACHC TBHSIIICKTPUUECKOTOTOKAHO OHAP Y KEHUEITHX BUTOB
eHCTBUSBIIOBCETHEBHOKU3HY;
COOpKanHCIIBITAHUEITEKTPUICCKOMIICITITOCTOSIHHOTOTOKA; FI3MepeHuec
HJIBITOKaaMIIEPMETPOM;

V3MepeHneIeKTPUIeCKOTOHANIPSKEHUSBOJIBTMETPOM;
IIpoBeaeHHEHOOBSICHEHHEOIIBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTBIICKTPHYECKOTOCOIIP
OTHBJICHHSI TPOBOJIHUKA OT €T0 JUIUHBI, IIJIOIIA U ITOTIEPEUHOr0 CCUEHUSI MMaTepraa;
HccnenoBanne3aBUCHMOCTUCHITBITOKA, TPOTEKAIOIIET0YePE3PE3UCTOP,0 TCOMPOTHBICHHSIP
€3HCTOpaNHAIPSIKEHISIHAPE3UCTOPE;
IIpoBepKanpaBUIIaCI0KEHUIHAIPSDKCHUMTIPUITOCIICA0BATEIbHOMCOCIMHCHUUIBY XPE3HCT
OpOB;

IIpoBepka mpaBmima  UIs  CHJIBI  TOKa IpPH  MApaUIEIbHOM  COCIUHCHHHU
Ppe3nCTOPOB; AHATM3CUTYaMIITOCIIe TOBATEIEHOT O NIAPAIIISIIEHOTOCOE IMHEHHUSTIPOBOTH
HMKOBBJIOMAIIHUXAIEKTPUUECKUXCETSIX;

Pemrenne 3amay ¢ ucnosb3oBanueM 3akoHa Owma  u  dopmyn  pacuéral
AJIEKTPUYECKOTOCONPOTUBICHUSIIPHUIIOCIICI0BATEIBHOMUIIAPAIUICIEHOMCOCIMHEHUUIIPOB
onHukoB;OnpeneneHne  pabOThI  IIEKTPHUECKOTO  TOKa, IPOTEKAIOIIEro  4Yepes]
pesuctop;OnpesiesieHne  MOIIHOCTH — DJIEKTPUYECKOI0  TOKa,  BbLACISIeMON  Hal
pesucrope;McciaeoBaHne 3aBUCUMOCTH CHJIBI TOKA 4€pe3 JIAMIIOUKY OT HAlpsDKECHHs Haj
Heii;OnpenenenneKInarpeBarens;

HccnenoBanue npeodpa3oBaHus SHEPrUH npu o rbEMe rpy3a)
saeKTpoaBurareseM; O0bsICHEHNEY CTPOHCTBAaNIPHHIINIAICHCTBUSA TOMAIIHUX 3JICKTPOHAT
PeBaTENBEHBIXIIPHOOPOB;
OO0BACHEHNETPUINHKOPOTKOT03aMbIKaHUS U PUHIUIIAICHCTBUATUIABKUX IPEIOXPAaHUTEIIC
#;Opranu30BBIBaTh Il OOYYAIOLIMXCSl CUTYalMil KOHTPOJS W OUCHKH (Kak y4eOHBIX|
JIOCTIDKCHUIT OTMETKAaMH, TaK M MOPaIbHBIX, HDABCTBEHHBIX,

IPaXJTaHCKUX TOCTYINKOB); ONUpaThCsl HA >KU3HEHHBIN ONBIT OOYYaIOLIMXCS C
Y4ETOM BOCHHTATEIbHBIX 0a30BbIX HalHMOHAIBbHBIX LeHHOcTeH (BHIT); PasBuBats

y  OoOydYalomuxcsi  IO3HABATEIbHYI0  AKTUBHOCTb,  CAMOCTOSITEILHOCTB,
HMHHULUATUBY, TBOPYECKUE CIIOCOOHOCTH;

YcrHblit
onpoc;IInceMeHHbIIK
oHTpoJIb; KOoHTpOIIEHA
s
pabora;IIpakriHuecka
sipabota; TecTupoBaH
ue;CaMooIeHKa
CHUCIIONIb30BaHUEM
«OLIEHOYHOT OJINCTAY;

https://resh.edu.ru/subject/28/

2.3.

MarHuTHblesIBJeHUs

Hccenenopanune MAarHMTHOTO B3aUMOJICHCTBHA TOCTOSTHHBIX
MarHuToB;/3yuyeHneMarHUTHOTOHOISIIOCTOSIHHBIXMAar HUTOBIIPUUXOObE ANHEHU
HUpa3/IeIeHNN;

IIpoBeneHNEONBITOBNOBU3Y AIN3AIIUUIIONATIOCTOSIHHBIXMAarHUTOB; M3y e
HUEsIBJICHUSIHAMArHUYMBaHUSBEILIECTBA,;

HccnenoBanne 1eiCTBUAICKTPUIECKOTOTOKAHAMATHUTHYIOCTPETIKY ;
[IpoBeeHNEONBITOB, IEMOHCTPHPYIOINX3aBICUMOCTHCHIIBIB3aUMOIeHICTBUAKATY IIKUCTO
KOMHUMAarHUTa0TCHIIBIMHANIPABIICHUSITOKABKATYIIIKE;

AHaITM3CUTY AU IPAKTHY €CKOTOIPUMEHEHHSIIEKTPOMArHUTOB(BOBITOBBIX TEXHUUECKUXY
CTPONCTBAX,IPOMBIIIIIEHHOCTH, MEIUIIHHE);
N3y4eHnenelicTBUSIMArHUTHOTOTIONITHAIIPOBOAHUKCTOKOM; 3yueHuene
HACTBUADIIEKTPOIBUTATENS;

YcrHblit
orpoc;[TucbMeHHbIHK
oHTpoJIb; KOoHTpOIIEHA
s
pa6ota;IIpakTrdecka
sapabota; TecTHpoBan
ue;CaMooIIeHKa
CHCIIONIb30BAaHUEM
«OLICHOYHOTOJIUCTaY;

https://resh.edu.ru/subject/28/




WzmepenneKI1/]pnekrpoaBuraTeabHOY CTAHOBKH;

Pacrio3HaBaHHeHaHATN3PA3IMYHBIXIPUMEHCHUIDIIEKTPOABHraTeeii(TpaHCIOPT,OBITOBBIC
ycrpoiictBanap.);OpraHu3oBbIBaTh  IPYHIoOBble  (OPMBI  yueOHOIl  AEATEIBHOCTH;)
OnupartbCsi Ha JKU3HCHHBIH OIBIT OOYYAIOMIMXCS C YYE€TOM BOCIHTATENIbHBIX 0a30BBIX|
HarMoHabHBIX 1leHHOcTel (BHII); Peanmn3oBbIBaTE BOCHHTATENbHBIE BO3MOXKHOCTH B
Pa3IHuHbIX BHJAX JESITEIbHOCTH 00yUaroMXCs CO

CIIOBECHOW (3HAKOBOW) OCHOBOIl: CllyllaHHWE M aHaJIW3 BBICTYIUIGHHH CBOUX|
ToBapuuiei;[IpUMEHATh Ha YPOKE HMHTEpPaKTHBHbIC (OPMBI PabOTHI ¢ OOYYaIOLIMMHUCH
BKJIIOUYEHHE B YPOK HIPOBBIXIIPOLEIYP, KOTOPBIC MOMOTAIOT MOAJIEPKATh MOTHBALHUIO

00yJaromuxcs K MoJy4eHHIO 3HAHUIA;

2.4. | DJaeKTpOMarHuTHA

OIBITHITOUCCIIC0BAaHUIOSBICHUSIICKTPOMAr HATHOMMH/TY KIIM U : ICCIIe IOBAaHUEN3MEHEeHHH | Y CTHBII https://resh.edu.ru/subject/28/
SIMHAYKIUS 3HAYCHHUSIMHANIPABICHUSANHyKIMOHHOrOTOKa;  OnMparbcsi  Ha  JKM3HEHHBIH  ombiT| onpoc;ITuceme
00y4aronMxcsi C y4eToOM BOCIHTATENBHBIX 0a30BBIX HauMOHAIBHBIX neHHocrei (BHLL);| HHBIMKOHTPOIB
OpraHu30BbIBaTh rPYIIOBbIE POPMBI yUeOHOM e TEIbHOCTH; ;Ipakrrnyeckast
pabota;Tectup
OBaHHUE;
Hroro no pasneny 37
Pe3eps HO eBpems 3
OBILEE KOJIMYECTBO 68 11

YACOBIIOITPOI'PAMME
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