PaGouasi nporpamma
yueOHoro npeamera «®@usuka» (0a30Bblil yPOBEHbD)
7-9 kanace

1. Copep:xanue

7 kaacce

Pa3nen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAIOLIEr0 MUPa.

®usnka — Hayka o npupoje. fABneHus npupoasl. OuU3NUEeCKUe SBICHUS: MEXaHUYECKHE, TEIUIOBBIC,
AJNEKTPUUECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3mepenune Qusnmyeckux BenuuyuH. Pusnyeckue mnpubopsl. [lorpemHocts
u3MepeHuii. MexayHapoaHas CUCTeEMa €IMHMUII.

Kak ¢u3uka u 1pyrue ecTeCTBEHHbIE HAYKU H3YYatoT Mpupoay. EcTecTBeHHOHAYUHBIM METO/ TO3HAHUS:
HaO0JI0ZICHUE, MTOCTAHOBKA HAYYHOTO BOIPOCA, BBIABUKEHUE THUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3,
o0BsicHeHHe HaOMoAaeMoro siBjieHust. Onucanue GU3NYecKuX SBJICHUIN C TOMOLIBIO0 MOJIEICH.

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, SJICKTPUUECKHUE, MAarHUTHBIC, CBETOBBIC SIBIICHUSI.
2. ®usudeckue MprOOPHI U MPOIEypa MPSIMbIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM MPUOOPOM.
Jlabopamopnwvie pabomot u onvimeul.
OmnpeneneHne NEHbI JSICHUS KAl H3MEPHUTEIBLHOTO IPHOO0pA.
N3mepenne paccTOsTHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
N3mepenne Temneparypsl IPU MOMOIIHU KUAKOCTHOTO TEPMOMETpPA U IaTYMKa TEMIIEPATYPHI.
[IpoBenenune wuccieoBaHUs MO MPOBEPKE TMIOTE3bl: JAJbHOCTh MOJIETA IIAPUKA, IYIIEHHOI'O
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIE BBICOTA MYCKa.
Pa3znea 2. [lepBoHayaibHbIe CBeJEeHUSI 0 CTPOCHUM BellecTBA.
CrtpoeHnue BelecTBa: aTOMbI U MOJIEKYJIBI, X pa3Mepbl. OTBITHI, 10KA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIECTBA.

JBmwxenue yactuil BemecTBa. CBsA3b CKOPOCTH JBMXKCHHS YacTHUI[ C Temreparypoid. bpoyHoBckoe
nBrxkeHue, nuddysus. BzanMoaelicTBre 4acTuIl BellecTBa: MPUTHKEHUE U OTTAIKUBaHUE.

ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOSHHUE Ta30B, KUAKOCTEH M TBEPIBIX (KPUCTAIUTMYECKUX) TEJI.
B3anMocBsI3p MeXy CBOWCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX U MX aTOMHOMOJIEKYJISPHBIM
CTPOCHUEM. Ocobennoctu arperaTHbIxX COCTOSIHUI BOJIBI.
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Hemoncmpayuu.
1. HaOnronenue GpOyHOBCKOTO JABHKEHHS.
2. Ha6mronenue nuddys3un.
3. Habmronenue siBineHui, 0OBACHIIOMNXCS MPUTSKEHUEM UM OTTAJIKMBAaHUEM YacCTHIL BEIIECTBA.

Jlabopamopnuvie padbomot u onvimol.

1. Omnenka quameTrpa aToMa METOJIOM PSIJIOB (C MCIIOJIb30BaHUEM (oTorpaduii).
2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITUPEHHS Ta30B.
3. OmbITHI 10 0OHAPY)KEHUIO ASHCTBHS CHUII MOJIEKYJISIPHOTO NMPUTSKEHHUSL.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBUE TeJl.

Mexannueckoe qBuxeHHe. PaBHOMepHOE U HEpaBHOMEpPHOE JBMkeHHE. CkopocTh. CpenHss CKOpOCTh
IpY HEPaBHOMEPHOM JBMKEHUH. Pacy€r myTu v BpeMeHH JBUKEHUS.

SBnenne uHepuuu. 3aKoH HHEpUMU. B3anMonelicTBue Ten Kak NPUYMHA M3MEHEHUS CKOpPOCTU
JIBUKEHHS Tesl. Macca kak Mepa uHepTHOCTH Tena. [1moTtHocTs BemectBa. CBA3b MIOTHOCTH € KOJIMYECTBOM
MOJIEKYJ B €JJMHULIE 00bEMA BEIECTBA.

Cuna Kak xapakTepucThka B3aumoaeicTus Ten. Cuna ynpyrocty u 3akoH ['yka. 3Mepenne cuiibl ¢
MIOMOUIBIO TUHAMOMETpA. SIBIIEHUE TATOTEHUS U cuia TshkecTH. Cuila TSDKECTH Ha Ipyrux IiaHeTtax. Bec rena.
Hesecomocts. CnojkeHue cuii, HalpaBJiIEHHBIX 1O OAHOM mpsiMol. PaBHoxelcTBytomas cuii. Cuna TpeHwus.
Tpenune CKOJIbJKEHUS u TpEeHHE MIOKOS. Tpenue B pupoe u TEXHHUKE.



Hemoncmpayuu.
Habmionenrne MexaHHUeCKOro JABMKEHUS Tela.
N3Mepenne cKkopoCcTH MPSMOIMHEUHOTO ABUKEHHUS.
Haburonienue siBjaeHUs] UHEPIUH.
Habmroienue n3MeHeHus: CKOpocTy MU B3aUMOJICHCTBUH TEIl.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlabopamopuwie pabomsl u onvimol.
1. Ompenenenre CKOPOCTH PaBHOMEPHOTO ABIMXKEHUS (IIApHKaA B KHUAKOCTH, MOJAEIHU 3JICKTPUUECKOTO
aBTOMOOWJISI M TaK J1ajiee).
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUsI OpyCcKa WM [IapyKa [0 HAKIIOHHOW MIIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.
OnBIThI, AEMOHCTPUPYIONINE 3aBUCUMOCTh pacTsDKeHUs (IedopManun) Ipy>KUHBI OT MPHUIIOKEHHOM
CUJIBI.
5. OmnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIBI TPEHHUS CKOJILKEHHS OT Beca Tela W XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

JaBnenue. CriocoObl YMEHBIIEHUs U yBeIUUYEHUS AaBiieHus. JlaBieHue rasa. 3aBUCUMOCTb JIaBICHUS
raza ot o0béma, temmepaTypsl. llepeqaua naBneHusi TBEPABIMU TellaMU, >KUIKOCTSIMH W Ta3aMu. 3aKOH
[Tackans. [IneBMaTnyeckue MalMHbl. 3aBUCUMOCTD JABJICHMS KHUJAKOCTU OT INIyOuHBI. I'mapoctarnueckuit
napajokc. Coobmaroiuecs cocyasl. ['uupaBinueckue MEXaHU3MBbI.

ATtmocdepa 3emin u atmocdepHoe naBieHue. [[pudanHbI CyIecTBOBaHUS BO3IYITHON 000JI0YKH 3eMITH.
Omnsit Toppuuennu. U3mepenue armochepHOro AaBieHus. 3aBUCUMOCTh aTMOC(EpPHOTO AaBJI€HUS OT BBICOTHI
HaJl ypoBHEM Mopst. [Ipubops! 1i1st u3MepeHus aTMOC(HEpHOTO AaBICHHS.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJI0. BriTankuBaromas (apxumenoBa) cuia. 3akoH
Apxumena. [InaBanue TeJ. BosnyxomiaBanue.
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Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS ra3a OT TEMIIEPaTyphl.
[lepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coob1maronmecs: Cocy/sl.
I'mppaBnnueckuii mpecc.
[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUSL.
3aBUCHMOCTh BBITAJIKHBAOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YaCTH TeJa U MJIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITANIKMBAIOILIEN CUIIBI BECY BBITECHEHHOU KUAKOCTH.
VYcnoBue miaBanus TeI: IUIaBaHUE WK TIOTPYKEHHE TeJl B 3aBUCUMOCTH OT COOTHOLIEHMS IIIOTHOCTEN
TeNa U KUIKOCTH.
Jlabopamopnwvie padbomovt u onvimol.
HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe 0T 00bEMa NOrpyKEHHON B )KUAKOCTh YAaCTH Tela.
Omnpenenenne BhITAIKUBAIOIIEH CUITBI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B HKHUIKOCTb.
3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKHBAIOIIEH CHIIbI, IEHCTBYIOIIEH HA TEJIO B KHJIKOCTH, OT MAaccChl
Tena.
4. OmpITbl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb BBITAJIKUBAIOLIEH CUIIBI, JEHCTBYIOIIEH Ha Telno B
KHUJIKOCTH, OT 00BbEMA MOTPYKEHHOM B KUAKOCTh YaCTU TeJIa U OT IUIOTHOCTHU KHUJIKOCTH.
5. KouncrtpynpoBanue apeomerpa Uil KOHCTPYUPOBAHUE JIOJKU U ONpeieTieHne e€ rpy30M0IbEMHOCTH.

Pa3pnen S. PaGora u MOIIHOCTb. DHEpPIUs.

Mexanuueckast pabota. MOIIHOCTb.

[TpocThie MeXaHU3MBI: pblyar, 6JI0K, HaKJIOHHas 1ockocTh. [IpaBuiio paBHoBecus priuara. [Ipumenenue
IpaBuiia paBHOBECHs pbluara K 010Ky. «3oiotoe npaBuio» Mmexanuku. KITJI mpocteix mexanusmos. [IpocTteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunernueckas M mnoTeHumanbHas sHeprus. lIpeBpamienue onHoro Buua
MEXaHUYECKOM dHEepPTruu B APYroul. 3aKOH COXpaHEHHS SJHEPTUN B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomul u onvimol.
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1. Ompenenenuie pabOTbl CHUIIBI TPEHUS NPU PABHOMEPHOM JBMIKEHHHM Tela MO TOPU3OHTAIHHOU
MOBEPXHOCTH.
2. HccnenoBanue yciIOBHI paBHOBECHS phlyara.
3. Wsmepenue KITJI Hak1OHHOHN TIIOCKOCTH.
4. H3zydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOI SHEPruu.
8 kiace

Pa3pen 6. TensioBbIe sIBJICHUS.

OcHOBHBIE T0JIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOEHHUs BellecTBa. Macca U pa3mepbl
aTOMOB M MOJIeKyJ. ONbIThI, IOATBEPKAAOIINE OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHOKMHETHYECKON TEOPHUH.

Mogenu TBEPAOTO, KUAKOTO M ra3000pa3zHOro cocTossHui BemecTBa. Kpucrammmueckue u amopdHbie
tena. OOBsICHEHHE CBOWMCTB Tra3oB, XKUAKOCTEH W TBEPABIX TENl HAa OCHOBE IMOJIOXKEHUH MOJEKYJISpPHO--
KHHeTH4Yeckoi Teopun. CMauMBaHKE U KallWJUIPHBIE ABJIEHUS. TENI0BOE pacIMPEHUE U CKATHE.

Temnepatypa. CBsi3b TeMIIepaTypbl CO CKOPOCTBIO TEIIOBOTO ABMKEHUS YacTUll. BHyTpeHHss sHEeprusl.
Crioco0ObI n3MeHEeHHsI BHYTPEHHEH SHEpPTUu: TeIulonepeaaya 1 coBepiieHne padoTel. Bunel Temnonepenayu:
TEIJIONPOBOJHOCTb, KOHBEKLIUSI, U3JIy4CHHE.

KonmuecTBO TeminoTel. YaenbHash TEIIOEMKOCTH BelIecTBa. TeriooOMEH W TEIIOBOE PaBHOBECHE.
VYpaBHenue TerioBoro 6ananca. [lnaBienue u oTBepAeBaHNEe KPUCTATMYECKUX BEIIECTB. Y AelbHas TEIIoTa
naBieHus. [lapoobpazoBanue u konaencamnus. Mcnapenne. Kunenue. Y nenpHas Teriora napooopa3zoBaHus.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOTO aBICHUSI.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuntuns! padots! TertoBsix Asurateneii KI1/] rerutoBoro nurarens. TenaoBbie ABUTaTEIH U 3aIIUTa
OKPY’KaroIlle Cpebl.
3aKOH COXpaHEHMsI U NIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIPOLECCaX.

Hemoncmpauuu.
Hab6mronenrne 6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysun.
Habumonenue siBneHu cMaunBaHus U KalWUISIPHBIX SBJICHUI.
Habmntoienue TemnoBoro paciuvpeHus Ted.
M3MeHeHne naBlieHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUM UJTU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTypsl.
Bunae! Tenionepenaun.
OxJaxJieHne Ipu COBEPLIEHUN PadOTHI.
Harpesanue npu coBepiiieHUN padOThl BHEIIHUMU CUJIAMHU.
10 CpaBHeHuE TEIIIOEMKOCTEN Pa3InYHbIX BEILECTB.
11. HabGmroieHre KuTmeHus.
12. HabnroieHre moCTOSTHCTBA TeMITepaTyphbl PHU TJIaBICHUU.
13. Mojienu TEIIOBBIX ABUTATENCH.
Jlabopamopuvie padomol u onvimel.
OnpIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MTPUTSKEHUS.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbIThHI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEN U TBEPABIX TE.
Onpeznenenue AaBIeHNUS BO3yXa B OAJUIOHE MINPHIIA.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro oO0bEéMa M HarpeBaHus WU
OXJIaKICHUS.
[IpoBepka rUMoOTE3bl JMHEHHOW 3aBUCHUMOCTH JJIUHBI CTOJIOMKA >KHJIKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIeparyphbl.
7. HalGnronenue n3MeHeHUs! BHYTPEHHEH SHEPruu Teja B pe3yibTare TeIIonepeaadu U padoThl BHEITHUX
CHIL
8. MHccrnenoBanue siBIeHHs TEIUIOOOMEHA TIPU CMEUTHBAHUN XOJIOIHOW U TOPSTYEH BOIBI.
OmnpezneneHue KOJMYECTBA TEIJIOTHI, IOJIYYEHHOTO BOJOH MpH TEIIO0OOMEHE ¢ HarpeTbiM
METATTMYECKUM LIUINHIPOM.
10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mporiecca NCIapeHHS.
12. Onpenenenne OTHOCUTENILHON BIa)KHOCTH BO3/yXa.
13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.
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Pazgen 7. DiiekTpuyeckue 1 MAarHMTHbIE SIBJICHUS.

Onexktpuzanus Ten. JlBa poja 2JIEKTpUUYECKUX 3apsAnoB. BizaumopelcTBue 3apsKEHHBIX TENl. 3aKOH
Kynona (3aBUCHMOCTb CHIIBI B3aUMOJECHCTBUS 3apsHDKEHHBIX TEJT OT BEJIMUMHBI 3apsiIoB U PACCTOSHUS MEXKIY
TeJIaMu).

Onektpuueckoe mnozie. Hanpsok€HHocTh — anekTpuueckoro  noisid.  [lpuHnun — cyneprozunuu
AJIEKTPUYECKUX 110JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsoB. DJEMEHTapHBIM 3iekTpudeckuil 3apsig. CTpoeHue aroma.
[IpoBOAHMKY U JUAIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOT0 3apsija.

DJIEKTPUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOIO TOKA. VICTOUHMKM MOCTOSHHOIO TOKA.
JleficTBUSI AIEKTPUUYECKOTO TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIIEKTPUUECKUN TOK B KHUIKOCTAX U
razax.

Onekrpuueckas wnenb. Cwiia Toka. OnekTpuueckoe HampsbkeHue. CoNpoTHBIIEHHE ITPOBOJHMKA.
VY nenbHOE CONpOTUBIIEHUE BelecTBa. 3akoH OMa s yyactka nenu. [locnenoBarenbHoe M mapajuielibHOE
COCIMHEHHUE MPOBOJHUKOB.

PaGota m MomIHOCTh 3JeKTpuUYecKoro Toka. 3akoH JDxoyns—JleHna. DnekTpuyeckue Iend u
MOTPEOUTENHN SIEKTPUUECKOH 3Heprun B ObITy. KOpoTKOE 3aMbIKaHHE.

[TocTostHHBIE MarHUTHL. B3anmoielicTBre MOCTOSIHHBIX MAarHUTOB. MarHuTHoe noje. MarHuTHoe 1osie
3emuin W €ro 3HadyeHue s Ku3HU Ha 3emie. OnbiT Dpcrena. MarHuTHOE TOJI€ AJIEKTPUYECKOro TOKa.
[IpumMeHeHre 3JIEKTPOMAarHUTOB B TeXHUKeE. JlefiCTBME MAarHUTHOrO TMOJISI Ha MPOBOJHUK C TOKOM.
DIEeKTPOABUTATEIb MOCTOSTHHOTO TOKa. VCIoap30BaHme 3JEKTPOABUTATENICH B TEXHUUYECKUX YCTPOUCTBAX U
Ha TPaHCIOpTE.

Onbitet @apazes. SBneHue saekTpoMarHUTHOW WHAYKIWU. [IpaBuno Jlenma. DnexTporeHeparop.
CniocoObI MOTy4eHUs ANEKTPUYECKON SHEPTUU. DNEKTPOCTAHIIUN HA BO30OHOBIIIEMbIX HCTOYHUKAX SHEPTUU.
Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa poJia 2JIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEJL.
Y CTpOoMCTBO U JEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTUUeCcKast UHIYKIIMSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cToYyHMKM TOCTOSIHHOTO TOKA.
JlelicTBUSA DIIEKTPUUYECKOTO TOKA.
0. DIEeKTPUYECKHI TOK B )KHJIKOCTH.
1. T'a30BbIit pa3ps.
12. N3mepeHune CHITbl TOKa aMIIEPMETPOM.
13. U3mepenue >MeKTpUIeCcKOro HAPsKEHUS. BOJIBTMETPOM.
14. Peoctat u Mara3uH CONPOTHBIICHUH.
15. B3aumoieficTBUE MOCTOSIHHBIX MarHUTOB.
16. MonenupoBaHue HEBO3MOXKHOCTH Pa3/IelICHUs TIOJTFOCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
18. OmeIT Dpcrena.
19. MarauTtHoe mojie ToKa. DJIeKTPOMArHuT.
20. JIeficTBE MAarHUTHOTO ITOJISI HA TIPOBOJHHUK C TOKOM.
21. DNeKTpOABUraTENb MOCTOSHHOTO TOKA.
22. ViccnenoBanue sSIBJICHHS SJICKTPOMArHUTHON MHTYKITHH.
23. OmnbiTel Dapanes.
24. 3aBUCUMOCTD HAIIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBCHHSI.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwvie padbomot u onvimol.
OnBITH MO HAOIIOEHUIO DNIEKTPU3AIIMU TNl MHAYKIIMEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue neiCTBUS JIEKTPHUUECKOTO OISl HA TPOBOTHUKH M TUAJICKTPUKH.
COopka u poBepka paboTHI NEKTPUIECKON MK MTOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenne u peryaupoBaHue HaIpsHKEHUS.
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6. MccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO Yepe3 PE3UCTOP, OT CONPOTHBIIEHUS PE3UCTOPA U
HaIIPSDKEHUS Ha PE3UCTOPE.

7. OnbITbl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh 3JIEKTPUUYECKOIO CONPOTHUBIEHHS MPOBOJHHMKA OT €ro
JUIMHBI, IIJIOIIAU IIOIIEPEYHOT0 CEYCHU U MaTepuaa.

8. IlIpoBepka npaBuiia CI0XKEHUs HANPSHKEHUH PH M1OCIIEI0BATEIbHOM COSIMHEHUH IBYX PE3UCTOPOB.

9. TIpoBepka mpaBuia Ui CUIIbI TOKA MPH MAPAJUICITBHOM COCTUHEHUN PE3UCTOPOB.

10. Onpenenenue paboOThI AIEKTPUUECKOTO TOKA, UAYILLIETO Yepe3 PE3UCTOP.

11. OmnpeneneHuie MOIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HalpsDKEHUS Ha Hell.

13. Onpenenenne KIIJl narpeBaress.

14. MccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS TIOCTOSSHHBIX MAarHUTOB.

15. M3yueHre MarHuTHOTO TOJIS TOCTOSTHHBIX MarHUTOB MPH UX OObEAMHEHUH U Pa3ICIICHUH.

16. UccnenoBanue AeHCTBUS 2JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbl B3aUMOJICHCTBUS KaTyIIKH C TOKOM M MarHuTa OT
CHJIBI TOKA U HAIIPABJICHUS TOKA B KaTYyIIIKE.

18. M3yuenne AeliCTBUS MarHUTHOTO IOJISt HA IPOBOJIHHUK C TOKOM.

19. KonctpyupoBaHue 1 u3ydeHue paboThl 3JIEKTPOIBUTATENsL.

20. Uzmepenune KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITEl 1O HUCCIEIOBAaHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW MHIYKLUHU: HCCIEIOBaHUE H3MEHEHUMH
3HA4YCHMS U HAIPABJICHUS] MHAYKIIMOHHOI'O TOKA.

9 k1ace

Pa3nen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe aBmxeHne. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh MEXAHUUECKOTO
IBUKeHMs. PaBHOMEpHOE IpsiMonHeiHOe 1BUKeHue. HepaBHOMepHOe npsMonuHeliHoe quxenne. CpenHss
Y MTHOBEHHAasi CKOPOCTb TeJjla IIPU HEPABHOMEPHOM JIBUYKEHUU.

VYckopenue. PaBHoyckopeHHOE npsMoIuHeiHoe BmkeHne. CBo6oHoe najgenue. OnbiTel [anuiies.

PaBHOMepHOe nBHXKEeHHME O OKpyxHOCTHU. Ilepnon m wacrora oOpamienus. JIuneitHas U yrioBas
cKkopocTH. LleHTpoCcTpeMHUTENIBHOE YCKOPEHHUE.

IlepBsiit 3akoH HeroToHa. BTopoii 3akon Hetotona. Tpetuit 3akon HetoToHa. [IpuHuun cynepno3uuuu
CHII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TpeHHsI CKOJIbKEHHUs, CUJIa TPEHMsI TTOKOs, Ipyrue
BU/IbI TPEHMUSL.

Cuna TSDKeCTH M 3aKOH BCEMUPHOI'O TATOTEHMsS. Y CKOpEeHHE CBOOOJHOr0 majieHus. J[BHKeHHe IUIaHeT
Bokpyr Comnnua. [lepBas kocMudeckasi ckopocTb. HeBecoMoCTh U meperpys3ku.

PaBHOBecue MarepualbHOW TOUKH. AOCOMIOTHO TBEpPAOE Teso. PaBHOBecue TBEPAOro Tena ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tena. M3MeHeHne mMmmyinbsca. Mmmynbse cuiibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
JIBUKECHHE.

Mexanunueckass paboTta W MOIIHOCTh. PaboTa cuil TSKECTH, yOpyroctu, TpeHus. CBsi3b dSHEPIUu U
paboTtel. [loTeHuManpHas SHEPrus Tena, MOAHATOTO HaJ MOBEPXHOCTHIO 3emid. [loTeHuunanbHas >Heprus
ckaroil mnpyxuHbl. Kunermdeckas osHeprusa. Teopema O KHMHETHUYECKOM DSHEPruu. 3aKOH COXPAaHEHMS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.
1. HabGmroneHne MeXaHUYeCKOTO JIBIXKCHHSI TeJla OTHOCUTEIBLHO Pa3HBIX TEJT OTCUYETA.

2. CpaBHEHHE TyTeH W TPAEKTOPUN ABIMIKEHHUS OJHOTO M TOTO K€ TeJla OTHOCHTEIBHO pPAa3HBIX Tell
OTCuUérTa.

3. H3MepeHne CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABUKCHHUS.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUSI.

5. HaOmronenue IBMKEHUS Tela MO OKPYKHOCTH.

6. HaOmroneHne MeXaHWYECKUX SIBIICHUH, MPOMCXOMANMX B cUcTeMe oTcuérta «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBHKEHHH OTHOCUTENILHO KaOMHeTa (PU3HUKH.

7. 3aBUCHUMOCTb YCKOpPEHUS Tella OT MAcChl TeNa U AEHCTBYIOLIEH HA HErO CUIIBI.

8. Habmronenue paBeHCTBa CHJI IPU B3aMMOJICHCTBHUH TE.

9. H3meneHue Beca Tesa MPU YCKOPEHHOM JIBH)KCHHH.



10. Ilepenaya ummynabca Mpy B3aUMOJICHCTBUU TE.

11. IlpeoOpa3oBaHus SHEPTUH [TPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa MIPH HEYITPYTOM B3aUMOICHCTBHH.

13. Coxpanenue UMIysbca Ipu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGmroieHre peakTHBHOTO JBUKCHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUU NPU CBOOOIHOM I1a/IEHUU.

16. CoxpaHeHnue MeXaHUYECKOM 3HEPTUH MIPU JBHXKEHUH TeJla 0] IeHCTBUEM NPYKUHBI.

1.

B~ w

o

©oN®

Jlabopamopuwie pabomsl u onvimol.

KonctpynpoBanne TpakTa Il pasroHa W JalbHEHIIEr0 PaBHOMEPHOTO ABMIKCHUS INApUKA HIIH
TEJICKKH.

Omnpenenenne cpenHeil CKOPOCTH CKOJBKEHHs Opycka WM JIBHOKEHHS IIapuKa 10 HAKJIOHHOM
IUIOCKOCTH.

OmnperneneHne yCKOPEHUS Tela Py PaBHOYCKOPEHHOM JIBUYKEHHH MO HAKJIOHHOH IIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHHU NPH PAaBHOYCKOPEHHOM IBMKEHUHM 03 HayallbHOU
CKOPOCTH.

[IpoBepka THIOTE3B: €CIM NPU PABHOYCKOPEHHOM JABIDKEHHHM O€3 HayaJlbHOM CKOPOCTH IyTH
OTHOCSITCS KaK sl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH OJTMHAKOBBI.
HCCHGI{OB&HI/IC 3aBUCUMOCTH CUJIbI TPCHUS CKOJILKCHUSA OT CUJIbI HOPMAJIBHOTI'O JaBJICHUA.
Onpenenenue K03pPpULHEHTA TPEHUS CKOIBXKEHUS.

Omnpenenenue KECTKOCTU IPYKUHBI.

Onpenenenue pabOTbl CHIJIBI TPEHUS HpPU PABHOMEPHOM JIBUKEHMM Tejla 10 TOPU30HTAIbHON
MIOBEPXHOCTH.

10. Onpez[eneHI/Ie pa6OTbI CUJIbl YIIPYT'OCTH IIPpU noabEMe rpysa ¢ HUCIIOJIb30BAHUCM HCIOJABUKHOI'O U

[MOJABUKHOTO OJIOKOB.

11. 3y4yeHnue 3aK0HA COXpPAHEHUSI SHEPTUU.

Pa3zgen 9. Mexanunueckue KoJe0aHud U BOJTHBI.
KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMIA: MEpHUOA, YacTOTa, aMILIUTY/A.

MareMaTHuecKuil ¥ MPY>KUHHBIA MasTHUKHU. [IpeBparienne sHepruu npu KouedaTeIbHOM JIBUKCHUH.

3aTyxanmI/Ie KOJIEOaHHSI. BBIHY)KI[GHHLIC koneOanus. Pesonanc. Mexannueckue BojHbL. CBoOMcCTBa

MEXaHU4EeCKHUX BOJIH. [IpofoJibHBIE M MONEpEeYHbI€ BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ pacripOoCTpaHEHHUS.
MexaHn4yeckue BOJIHBI B TBEPAOM TeJE, CEUCMUYECKUE BOJIHBI.

o E
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3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkenue 3Byka. MHbpa3Byk u yabTpa3ByK.

Hemoncmpayuu.

Habmonenne xonebanuil Tea noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPYy>KUHE.

Habmonenne BbIHYX/I€HHBIX KOeOaHU 1 pe30oHaHca.

PacnpocTpanenue mpoAoIbHbIX U TOMEPEUHBIX BOJIH (Ha MOJIEINN).
Habmonenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTUYECKHI pe30HaHC.

Jlabopamopnwvie padbomovt u onvimol.

Omnpezaenenye 4acTOThI U MEpHOAA KoleOaHU MaTeMaTUYeCKOro MasiTHUKA.
Omnpenenenye 4acTOThl U Neproia KojaeOaHui NpyKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHUH MOABEIIEHHOTO K HUTH I'py3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/1a KoieOaHUM NMPYKUHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCUMOCTH TEpUOJIa KoJeOaH Irpy3a, MOIBEIIEHHOT0 K HUTH, OT MacChl Ipy3a.
OnBIThHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh MEpHOJa KoyeOaHUIl MPYKUHHOTO MasiTHUKA OT MaccChl
rpy3a U )KECTKOCTH MPYKUHBI.
W3mepenne yckopeHus cBOOOAHOTO MaJeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJTHBI.

DIIeKTPOMarHuTHOE ToJie. DIEKTPOMArHuTHbIE BOJHBI. CBOWMCTBa 3JIEKTpOMarHUTHBIX BOJH. Illkama

DJICKTPOMArHUTHBIX BOJIH. Hcnons3oBaHue OJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3H.

1.

DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh cBeTa. BoJIHOBBIE CBOCTBA CBETA.

Hemoncmpayuu.

CBoliCTBA 2JIEKTPOMArHUTHBIX BOJIH.



2. BomHoBble CBOICTBa CBeTA.
Jlabopamopusie pabomul u onvimol.
1. H3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIILI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBetoBble siBJICHHS.
JlyueBas mognenb cBera. Mcrounumku cBeta. [IpsMonuHEiiHOE pacnpoCTpaHEHUE CBeTa. 3aTMEHHUsS
Connua u JIynsl. Otpaxenue cBera. [1mockoe 3epkano. 3akOH OTpa’KeHHUsI CBETA.
[Ipenomnenue cBera. 3akoH TMpeliomyieHUs cBeTa. [losHOe BHYTpeHHEEe OTpa)kKeHHE CBeTa.
Hcnonp30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHMSI B ONTHUYECKUX CBETOBOJAX.
Jlunza. Xon myueit B nun3e. Ontuyeckas cuctema (oToarnmnapara, MUKpOCKomna u Teneckomna. ['1a3 kak
ONTUYECKasl CUCTEMA. BIM30pyKoCTh U JaIbHO30PKOCTb.
Pasnosxxenue 6enoro ceera B criektp. OnbiTel HetoToHa. ClioskeHHe CrieKTpalibHBIX 1IBETOB. Jlucnepcus
CBeTa.
Hemoncmpayuu.
[IpssMoNMHENHOE PpaCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJiax.
[Ipenomnienue cBeTa.
OnTuyeckuii CBETOBOI.
Xox nydeil B cobuparolei 1uH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.
[TpuaIM neicTBus GoToarnmapaTa, MUKPOCKOITA U TEJIECKOTA.
10 Mozens riasa.
11. Paznoxkenue 0enoro cBeTa B CIEKTP.
12. [lonyuenue 6enoro cBera MpH CI0KEHUU CBETa PA3HBIX I[BETOB.
Jlabopamopuuvie padbomovt u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yTiia OTPaKEHUSI CBETOBOT'O JIy4a OT yIiia MaJieHusl.
2. HzydeHue xapakTepUCTHK M300paXeHUs IpeMETa B IIIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yria MPEIOMJICHHsS CBETOBOTO Jyda OT yIjla MaJeHusi Ha TpaHUIle
«BO31YX—CTEKIIO».
[Tomryuenune n300pakeHUii ¢ TOMOIIBbIO COOMPAIOIIEH TNH3HI.
Omnpenenenne GHOKyCHOrO pacCTOSTHUS M ONTUYECKON CHIIBI COOMPAIOLEH JINH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
OMBITHI 110 BOCHIPHUATHIO I[BETA MPEAMETOB MPU UX HAOIIIOJCHUH Yepe3 IBETOBBIC (DUITBTPHI.
Pa3zle.11 12. KBaHTOBBIC IBJICHHS.
OmneiTel Pezepdopaa u nnanerapHas Mojens aroma. Mozens aroma bopa. Mcnyckanue u normnouieHue
cBera aromMoM. KBaHThI. JIMHEUaTbie COEKTPHI.
PannoaktuBHOCTh. Anb(a, OeTa- U ramma-u3nydenus. CtpoeHue atToMHoOro siapa. Hykimonnas moens
aTomHoro siapa. M3oronsl. PannoaktuBHblie npeBpamnienus. lleproa nonypacnana aTOMHBIX s1€p.
SnepHble peakunuu. 3aKOHBI COXPAHEHHUS 3apsI0BOI0 U MACCOBOTO YHUCEN. DHEPTUsl CBSA3U aTOMHBIX sJIEP.
CBs13b Macchl 1 sHepruu. Peakuuu cuntesa u aenenus saep. Merounuku sneprun CoJiHLA U 3BE3I.
Snepnas sHepreTuka. JIeMcTBUSA pagMOAKTUBHBIX U3IyYE€HUIN HA )KUBbIE OPTAaHU3MBI.
Hemoncmpayuu.
CHexTphl U3Iy49eHHS U TIOTJIOMIEHUS.
CrexTpsl pa3IuyHbIX T'a30B.
CnekTp Bojopoaa.
Habmronenue TpekoB B kamepe BusbcoHa.
PaGoTa cuérumka HOHM3UPYIONTUX U3TydEeHUH.
Perucrpanus nznydenus: npupoAHBIX MUHEPAIOB U MTPOTYKTOB.
Jlabopamopnwvie padbomot u onvimol.
1. HaGnroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB H3ITYUCHHUS.
2. HWccnenoBanue TPEKOB: U3MEpPEHUE SHEPTUH YACTHIIBI IT0 TOPMO3HOMY ITYTH (110 oTorpadusm).
3. H3mepeHue paanoakTUBHOTO (QOHA.
IHoBTOpPUTE/IBbHO-000011IA0 M MOYJIb.
[ToBTOpUTENBEHO-0000MIAOMINK  MOIYIb TpeIHAa3HaueH [ CHUCTeMaTu3almud U 0000IeHus
MPEIMETHOTO COJIEP>KaHUs M OMbITA JESTEIbLHOCTH, TPUOOPETEHHOTO MPU U3yYEHUHU BCEro Kypca (GU3MKH, a
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TaKOKe IS TOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY O3K3aMeHy N0 (u3uKe aIsi OOydJarom[uxcs,
BBIOPABIIMX ATOT YUEOHBIH MpeaMeT.

[Ipn n3ydeHun JaHHOTO MOAYJIS PEANN3YIOTCS M CHCTEMATU3UPYIOTCSI BUIBI ICSTEIBHOCTH, Ha OCHOBE
KOTOPBIX OOECIEeYMBACTCS JIOCTHIKCHHUE TIPEIMETHBIX M METAalpeJIMETHBIX IUIAHUPYEMbIX pEe3yJbTaTOB
o0yuenusi, popmMHUpyeTcs eCTeCTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIICTOBAHUS
SBIICHUH TPUPOABI M TEXHHUKH, OBJIAJCHHE YMEHHUAMHU OOBSCHATH (PU3MUECKUE SBICHUS, NPUMEHS
HOJTyYCHHBIC 3HaHMS, peIIaTh 33/1a41, B TOM YUCIIC KAYECTBEHHBIC M SKCIIEPHUMEHTAIbHBIE.

[TpuHIMNHATBHO JESATEIBHOCTHBIM XapakTep TaHHOTO pasJena pealu3yercs 3a CY€T TOro, uTO
00y4JaroIrecs BBIMOIHSIOT 33aaHus, B KOTOPBIX UM MIPEAJIaracTcs:

Ha OCHOBE IIOJYYECHHBIX 3HAHWW pACIO3HABATH W HAYYHO OOBSACHATH (PU3MUECKUE SBICHHUS B
OKpYXKalollel PUPO/Ie U MOBCEIHEBHON JKU3HH;

UCTIOJIb30BaTh HAYYHbIE METOJbI MCCIICAOBAHUS (U3MUECKUX SIBICHUI, B TOM YHUCIE A TPOBEPKU
THITOTE3 M MOJYyYEHHs TEOPETHYECKUX BBIBOJIOB;

OOBSICHATH HAy4yHbIE OCHOBBI HamOOJee BaXHBIX JIOCTHIKCHUH COBPEMEHHBIX TEXHOJIOTHH, HampuMmep,
IPAKTHYECKOTO HCIOJIB30BAHUS PA3IWYHBIX HMCTOYHUKOB HSHEPrMM HAa OCHOBE 3aKOHA IIPEBPAILCHUS H
COXpPaHEHHsI BCEX M3BECTHBIX BUJIOB YHEPTHUU.

2. IlnanupyeMble pe3yabTaThl
2.1. JInyHOCTHBIE Pe3yJIbTaThI

N3yuenne (u3MKM Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs HAIPABICHO HAa JOCTHXKCHHE
JMYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB.

B pesynbrare usydeHus GpU3MKU Ha ypOBHE OCHOBHOI'O 00IIero oopa3oBaHus y oOyuatomierocsi OyayT
c(OpMHUPOBAHBI CIEAYIOIINE JUYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) maTpmoTU4eCcKOro BOCIIUTAHUS:

IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3MUECKO HAYKU;

LIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUHCKUX YUEHBIX-(DU3HUKOB;

2) rpaKIaHCKOTI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXJEHHUU OOILIECTBEHHO 3HAUYMMBIX U O3THUYECKUX Ipoliiem,
CBSI3aHHBIX C IPAKTUUYECKUM IIPUMEHEHUEM JOCTUKEHUN PU3UKH;

OCO3HAaHHE BaXXHOCTU MOPAJIIbHO-3TUYECKUX NPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOoro BOCIMTAHUA:

BOCIIPUSITHE HCTETHUECKUX KayecTB (U3NYECKOH HayKu: €€ TapMOHUYHOIO IOCTPOEHMs, CTPOTOCTH,

TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

OCO3HaHHE IICHHOCTH (PU3WYECKOW HAyKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHUS MHpA, OCHOBBI Pa3BUTHS
TEXHOJIOTH, BAXKHEUILIEH COCTABIIAIOIIEH KYIbTYPBbI;

pa3BUTHE HAyYHOU JTF0O03HATEIBLHOCTH, HHTEPECA K MCCIIEI0BATENbCKON eI TENIbHOCTH;

5) popmupoBaHus KyJbTYPBI 310POBbSI H IMOLHMOHAJIBLHOIO 0JIATONOTYYHS:

OCO3HaHHE IEHHOCTH O€30MacHOro o0pa3a KM3HM B COBPEMEHHOM TEXHOJIOIMUYECKOM MHPE, Ba’KHOCTH
npaBui 6E30M1aCHOT0 MOBEAECHUS Ha TPAHCIIOPTE, Ha JJOPOrax, € 3JIEKTPUUECKUM U TEIIOBBIM 000py10BaHHEM
B JIOMAIIHUX YCJIOBUSIX;
c(OpMHPOBAHHOCTh HaBbIKA peIIEeKCUH, TPU3HAHUE CBOETO MpaBa Ha OMMOKY M TaKOTO e IpaBa y Ipyroro
YEII0BEKA;

6) TPY10BOr0 BOCIIUTAHUSA:

aKTUBHOE y4yacTHE B PEIICHUM NPaKTUYECKUX 3aJad (B paMKax CeMbH, 00pa30BaTeIbHOW OpraHu3alluu,
ropoja, Kpas) TeXHOJOIMYECKON M COLMaIbHON HANpPaBICHHOCTH, TPEOYIOIMX B TOM YHCIE U (PU3HUECKUX
3HAHWMH;

MHTEpEC K MPAKTUUYECKOMY U3YUEHUIO MpodeccHii, CBsI3aHHBIX C (PU3UKOIL;7) IKOTOTHYECKOr0 BOCIIMTAHUS:
pUEeHTalMsl Ha TpUMEHEeHHEe (U3NYECKUX 3HAHUU JJI1 PElIeHHUs 3a7ad B O0JIACTU OKpPYXKAIOIIEH Cpe.bl,
IUTAHUPOBAHMSI TIOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX IOCJEICTBUN AJIs1 OKPY>KAIOIEN CPEIBI;

OCO3HaHHUeE T1100aJIbHOrO XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTel UX pelieHus;
8) aganTannu K M3MEHSIOLMMMCSH YCJI0BUAM CONMAJIBHON M IPUPOIHOM Cpeabl:

MOTPEeOHOCT, BO  B3aMMOAECMCTBMM TMpPHU  BBHIMOJHEHUM HCCIEIOBAaHUM W TPOEKTOB  (PU3MUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSIM JIPYTHX;



ITOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO NESATCIBHOCTD;

noTpeOHOCTh B (JOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (pOpPMYTUPOBATH UJCH, OHATHUS, THIIOTE3BI O
bU3MIEeCKUX 00BEKTAX U SIBJICHUSX;

0co3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PHU3HKH;

IUIAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3UUYECKUX 3HAHUM;

CTpEeMJICHHE aHAIM3UPOBATH U BBISABISATH B3aUMOCBS3H MPHUPOJIBI, 00IIECTBA U AIKOHOMHKH, B TOM YHUCIIE C
UCIIOJIb30BaHUEM (PU3UYECKUX 3HAHUM;

OLICHKA CBOUX JIEHCTBUI C yUETOM BIUSHUS Ha OKPYKAIOIIYIO CPENY, BOSMOMKHBIX TJ1I00aIbHBIX [TOCIEACTBHIA.

2.2. MeTanpeaMeTHbIe pe3yJibTaThl

B pesynbprate ocBOeHHs mporpaMmbl Mo (U3UKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Yy
oOyudatromierocsi OyayT chOpMHUPOBAHEI MeTaNpeIMeTHbIE Pe3yJbTaThl, BKIIOUYAIONIUE I[TO3HABATEIHHBIC
YHUBEpCaIbHbIC YICOHBIC IEHCTBHS, KOMMYHHUKATUBHBIC YHUBEPCATIbHBIC YUEOHBIC ICHCTBHS, PETYJISTHBHBIC
YHUBEPCAJIbHBIE yueOHbIe JICHCTBHS.

ITo3HaBaTe/1bHBIE YHHBepPCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

yCTaHABIIMBATh CYHIECTBEHHBIN MPU3HAK KJIACCU(PHUKAIIUN, OCHOBAHUS ISt 0000IIEHUS U CPAaBHEHUS;
BBISBIISITh 3aKOHOMEPHOCTH M TIPOTUBOPEYMS B pacCMaTpUBaeMbIX (aKTax, NAHHBIX W HAOIIOJCHUSX,
OTHOCSIIIMXCS K (PU3MUYECKUM SIBIICHUSIM;

BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U IIPU U3YYEHUN (PU3NYECKUX SIBJICHUN U IPOLIECCOB, JIEJIaTh BHIBObI
C UCIIOJIb30BAHUEM JIETYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIFOUEHHH, BbIIBUTAaTh TMIIOTE3bl O B3aWMOCBS35X
(bU3HYECKUX BEIUYUH,

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pemieHus y4dyeOHOW (¢u3nueckoil 3amauu (CpaBHEHHE HECKOJIbKUX
BapHaHTOB PELLEHUs, BBIOOp Hanboee NOAXOSAIET0 ¢ yUETOM CAMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).
ba3oBble uccienoBare/ibCKue AeCTBHA:

MCII0JIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;

MPOBOAMUTH IO CaMOCTOSITENIBHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECIOXHBIA (DU3MUYECKHI SKCIIEPHUMEHT,
HEeOOoJIbIIIOE HCCIIeJOBaHNE (PHU3UUECKOTO SBIICHHUS;

OLIEHUBATh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTH MH(OPMAIUIO, MOTYYEHHYIO B XOJ€ HCCIIEAOBAaHUS WU
JKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMyJIMpOBaTh OOOOIIEHUS M BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOTO HAOIIOJCHMS,
OTIbITA, UCCIIEI0BAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JlalbHEHIIee pa3BUTHE (U3MYECKHX MPOIECCOB, a TakKe BbIIBUTATh
IPEOJIOKEHNS 00 X PA3BUTHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ nnpopmanmeii:

NPUMEHSTH pa3IMuHble METO/Ibl, HHCTPYMEHTBI U 3aIPOCHI IIPU MTOMCKE U 0TOOpE MH(POpMALMK WK JaHHBIX C
y4€TOM MpeASIoKEHHON yueOHOH (pU3nuecKoi 3a1auu;

aHAJIN3UPOBATh, CHUCTEMATHU3UPOBATh W HUHTEPIPETUPOBATh HMH(OPMALMIO PA3TUYHBIX BHJIOB U (QOpM
MIPE/ICTABIICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (QOpMYy HpeJICTaBiIeHHUs] HHGOPMALUU U WUIIOCTPUPOBATH
pelaeMble 3a/1a4i HECTIOKHBIMU CXeMaMH, JuarpaMMaMu, HHOHM rpadukoii 1 uX KOMOMHAIIMSIMH.
KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUSA:

B X0/1€ 00CYXJIeHHs yueOHOTro MaTrepuana, pe3yJibTaToB J1a00paTOpHBIX paboT U MPOEKTOB 33/1aBaTh BOIIPOCHI
M0 CYILECTBY 00CYXk/1aeMOil TeMbl U BBICKAa3bIBATh WJEH, HAIIEJICHHbIE HA PELICHHE 3a/1a4ll U IMOJAJepKaHue
OJ1aro)enaTenbHOCTH OOIICHHUS,

COTIOCTABJISITh CBOU CYXKJEHHUS C CYXIEHUSMHU JIPYIMX YYaCTHHUKOB JMajora, oOHapyKUBaThb paszjinyve U
CXOJICTBO IIO3UIIUT;

BbIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

NyOJIMYHO MPECTABIATh PE3YJIbTaThl BHIIOJIHEHHOTO (PM3UYECKOr0 OIbITa (IKCIEPUMEHTA, MCCIeI0BaHUS,
MIPOEKTA);

MOHMMATh M UCIOJIB30BaTh IMPEUMYIIECTBA KOMAHJAHOW W WHAWBHUIYadbHOW pabOTHl TpPH pPEUICHUH
KOHKPETHOU (PU3UIECKOI MPOOIEMBI;

IIPUHUMATH LI€JIM COBMECTHOM AESITEIBHOCTH, OPraHU30BbIBaTh AEUCTBUSA 110 €€ JOCTUKEHUIO: PaclpeacisaTh
posi, 00CYX)IaTh POIIECCHI M Pe3yIbTaThl COBMECTHOM pabOoThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;



BBIMOJHATh CBOIO 4YacTh palOOThI, JOCTUrasi KayeCTBEHHOI'O pe3ylbTara IO CBOEMY HAIpPAaBICHUIO U
KOOPJAMHUPYSI CBOU AEUCTBUS C JPYTUMHU WIEHAMU KOMaH/bI;

OILICHUBATh KAYECTBO CBOETO BKJIAJa B OOLIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM
y4acTHUKaMU B3aMMOJEHCTBHUSIL.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranuszanmsi:

BBISIBJISITH MPOOJIEMBI B )KH3HEHHBIX M YUCOHBIX CHTYAIUSIX, TPEOYIOMIUX ISl perieHus] PU3NISCKUX 3HAHUM;
OPUEHTUPOBATHCS B PA3UYHBIX MOJAXOAAX MPHUHITHUS PEUICHUM (MHIUBUAYalIbHOE, MPHUHITHE pPEHICHUS B
rpynie, NpUHATHE PELLIEHUH TPYIIIOi);

CaMOCTOSITENIbHO COCTAaBJISITh AJITOPUTM pelIeHUs (PU3NYECKON 3aJauu WM IUIaHa UCCIEeIOBAHUA C YYETOM
UMEIOIINXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTHpPOBATH IpeJiaraeMble BapHAHThI
pEUIeHUI;

JIeJIaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JlaBaTh aJIEKBATHYIO OLICHKY CUTYallUH U MpeJyIaraTh MjiaH e€ U3MEHEeHHUS;

OOBSCHATH TMPUYMHBI JOCTHXKEHHUS (HEJAOCTHIKEHHUs) pe3yJbTaTOB JESATENbHOCTH, JaBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTUBHI B JIEATEIHHOCTh (B TOM YHCII€ B XOJ BBHIIOJHEHUS (DPU3MUECKOTrO HCCICIOBAHUS MU
MPOEKTA) HA OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHUBIINXCS CUTYaIlU, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIITUX
TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA 1IEJIA U YCIOBUSIM;

CTaBUTH ceOs HA MECTO JPYTOTo YelloBeKa B XO€ CIIOpa HIIM TUCKYCCUH Ha HAYYHYIO TEMY, TOHUMAaTh MOTHBBI,
HaMEepEeHUs U JIOTUKY APYToro;

puU3HaBaTh CBOE MPaBO Ha OMIMOKY NMPU PEIIeHUN (PU3NYECKUX 33714 WK B YTBEPKACHUSIX HA HAYYHBIE TEMbI
Y TaKOE e MPaBo JPYyroro.

2.2. llpeameTHbIE pe3yJIbTAThI

K xoniy oOyuenus B 7 KJjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPakaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:
UCTIOJIB30BATh MOHATHUS: (PU3MUECKUE U XUMUYECKHE SIBICHUS, HAOII0IeHUEe, SKCTIEPUMEHT, MO/IeITh, THIIOTE3a,
€IMHULBl (U3UYECKUX BEJIWYHMH, aTOM, MOJEKyJa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE, KHUIKOE,
razoo0pa3Hoe), MEXaHUYECKOe JABI)KEHHE (PaBHOMEpPHOE, HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPAeKTOpHs,
paBHOAEHCTBYIOIIast cuia, AedopMmarius (yrnpyras, IiacTuueckas ), HeBECOMOCTb, COOOIIAIOIINECs COCYbI;
paznmuuarh siBneHus (auddysus, TerioBoe IBMKEHHE 4YACTHI[ BEIIECTBA, PABHOMEPHOE JBH)KEHUE,
HEpaBHOMEPHOE JIBUKEHUE, HHEPIHs, B3aUMOJICHCTBHE TeJl, paBHOBECHE TBEP/BIX TEJ C 3aKPEIUIEHHON OChIO
BpaIleHUs, TIepeaaya JaBIeHHs TBEPABIMU TEIaMH, )KAKOCTSIMH U Ta3aMH, aTMOC(EpHOE JJaBIICHUE, IJIAaBAaHUE
TeJI, IPEBPALCHNs] MEXaHUUECKOW PHEPIUH) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OINBITOB,
JEMOHCTPHUPYIONIUX JaHHOE (PU3UYECKOE SIBICHUE,
pacrio3HaBaTh MPOsIBICHUE U3YUEHHBIX (PU3NYECKUX SABJICHUN B OKPYKAIOIIEM MUPE, B TOM 4Hcie (U3nIecKHue
SIBJICHHS B TIPUPOJIC: PUMEPHI JIBMXKEHUS C PA3IMIHBIMUA CKOPOCTSIMU B )KUBOH M HEXKUBOU MPHPO/IE, IEHCTBHE
CHJIBI TPEHHUS B MIPUPOJIE M TEXHUKE, BIUSHUE aTMOC(HEPHOT0 IaBICHUS Ha )KUBOM OpraHusM, IjaBaHue pblo,
pBIYary B Telle Y4eIOBeKa, IPU 3TOM NIEPEBOIUTH MPAKTUIECKYIO 33/1a9y B YI€OHYIO, BBIICISTH CYIIIECTBEHHBIE
cBOMCTBA (NIPU3HAKK) GPU3UUECKUX SBICHUM;
OIMCHIBATh M3YYCHHBIC CBOMCTBA TNl M (PU3NUCCKHE SIBICHUS, UCTIONB3Ys (PU3UYECKHE BEIMYMHBI (Macca,
00BEM, IIIOTHOCTH BEIIECTBA, BPEMs, TyTh, CKOPOCTb, CPE/IHSAS CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSXKECTH, BEC
TeNa, CUiIa TPEHUs, AaBlieHHe (TBEPAOTO Tena, >KUAKOCTH, Ta3a), BBHITAIKWBAIONIAS CHJIA, MEXaHWYeCKas
paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJbI, KOI()(UIMEHT IOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KAHETHYECKasi W TOTCHIIMAIbHAS DHEPTHs), NMPHU ONMHCAHUH TPABWIFHO TPAKTOBATh (PH3MUECKUI CMBICT
UCTIONB3YEMBbIX BEJIMYMH, HMX OO0O3HAUEHUS M EIUHULBI (U3NYECKHX BEJIMYMH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIHUYMHY C APYTUMH BEIHMYHMHAMH, CTPOUTH T'padUKH H3YIEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;
XapaKTepru30BaTh CBOMCTBA TeJ, PU3UIECKUE SIBJICHUS U TIPOIIECCHI, HCIIONIB3YS MTPAaBUIa CIIOKEHHSI CHII (B/IOJIb
oJHOW mpsiMOit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBWIO paBHOBecHs pbryara (Osoka),



«30JI0TO€ TPABUIIO» MEXAHHMKH, 3aKOH COXPAHEHHUS MEXaHMYECKON DHEPruH, IPU 3TOM JaBATh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHHE;

OOBSCHATH (PU3MUECKUE SBJIECHHUS, IPOLIECCHI U CBOICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYalMi IPAaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CIEICTBEHHBIE CBS3M, CTPOUTH OOBsiICHEHHE u3 1-2
JIOTMYECKUX I1IaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (U3NYECKUX SIBICHUH, (GU3NUYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pewatb pacy€THele 3aaaud B 1-2 nelcTBUsA, UCHOJB3Ys 3aKOHBI M (DOPMYJbI, CBS3bIBAIOLINE (U3HUYECKHE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3a/1a4M 3alUCBIBATh KPATKOE YCIOBHUE, MOJCTABIATH (PU3NUYECKHE
BEJIMYMHBI B (POPMYJIBI U IPOBOJUTH PACUETHI, HAXOAUThH CIIPABOYHBIE JaHHBIE, HEOOXOJUMBbIE JJIS PELLICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOTYYEHHOU (PU3NYECKON BETMUHHBI,

pacrio3HaBaTh NpPOOJIEMbI, KOTOPblE MOXHO PEIIUTh HPU MOMOLIM (U3NYECKUX METOOB, B ONUCAHUU
UCCJIEIOBAHMS BBIJCNIATH IPOBEPSEMOE IPEANONOKEHHE (TMIIOTE3Y), pa3iuyaTh M HMHTEPIPETUPOBATH
IIOJIy4EeHHBIH pPe3ynbTaT, HAXOAUTh OIMOKH B XOJI€ OIBITA, 1eJIaTh BHIBOJIBI 10 €r0 PE3yJIbTaTaM;

IPOBOJIUTH OMBITHI MO HAOMIONECHUIO (PH3UUECKUX SBICHUN WM (PU3UUECKUX CBOMCTB Tel: (POPMYIHUPOBATH
IpoBepsieMble MPEIIOI0KEHNS, cOOUPATh YCTAHOBKY M3 IPEUIOKEHHOIO 000PYIOBaHMsI, 3alIUCHIBATh XOJ
OTbITa U POPMYIIUPOBATH BHIBOJIBI;

BBINOJIHATh NpPSMbIE HM3MEPEHUs PacCTOSHUS, BPEMEHH, MAaccChl Teia, 00bEMa, CHIIBI M TEMIIEpaTyphl ¢
UCTIOJIB30BaHUEM aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, 3aMCHIBATH TTOKAa3aHUs MPHOOPOB ¢ YIETOM 3aJaHHON
a0COJIIOTHON MOTPEIIHOCTH U3MEPEHUN;

IIPOBOAMTD MCCIIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUYECKOM BEIMUMHBI OT JPYTOH € HCII0JIb30BAHUEM MPSAMBIX
U3MepeHuil (3aBUCUMOCTHU ITyTH PABHOMEPHO JIBUXKYIIETOCs TeJla OT BPEMEHU JABMKEHHS TeJla, CUIIbl TPEHUS
CKOJIbXKCHHUSI OT Beca Tella, KauecTBa OOpabOTKH TMOBEPXHOCTEH TEJN M HE3aBHCUMOCTH CHIJIBI TPEHHUS OT
IUIOLIAIM COIIPUKOCHOBEHUS TE€J, CWJIbI YNPYrOCTH OT YAJIMHEHUS IPYKUHBI, BBITAJIKUBAIOLIEH CUJIBI OT
00BbEMa MOrpyKEHHOW YacTU Teda U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Tella, OT
rJ1yOuHBI, HA KOTOPYIO IOTPY)KEHO TEJO, YCJIOBHUI IJaBaHUS TeJl, YCIOBUI paBHOBECHUS pbluara u OJOKOB),
y4acTBOBaTh B IUIAHWPOBAHUM Y4YEOHOIO HCCIIEIOBaHUS, cOOMpaTh YCTAHOBKY U BBIINOJHATH M3MEPEHUS,
cllefysl IPEUI0KEHHOMY IIaHy, (PMKCUPOBATh PE3yJIbTAaThl IOJIYyYEHHON 3aBUCUMOCTH (PU3NUYECKUX BEINYUH
B BUJIC TIPEJIOKEHHBIX TaOJIHII U Tpa(UKOB, I€1aTh BBIBOJKI 110 PE3YIbTaTaM HCCICIOBAHNUS;

IPOBOJUTH KOCBEHHbIEC U3MEPEHUs (PU3NUECKUX BEJIMYMH (IUIOTHOCTH BELIECTBA KHJIKOCTU U TBEPJIOTO TeNa,
CWJIa TPEHMsI CKOJIbKEHUsI, J1aBJIC€HHE BO3/yXa, BBITAJIKHBAIOIIAs CHUJIA, JEUCTBYIOIIAs HA MOTPYKEHHOE B
KHUJIKOCTh TeNlo, KOI()(UIMEHT TNONEe3HOro JeHCTBUS MPOCTBIX MEXaHU3MOB), CIEAys MNpPeII0KEHHON
UHCTPYKIMU: TPU BBINOJIHEHUH HW3MEPEHMH coOupaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIYHCIATH
3HAUEHUE UCKOMOM BEJINYUHBL;

coOiroaaTh NpaBuiia TEXHUKU 0€30I1acCHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000pYyI0BaHUEM;

yKa3blBaTh NMPHUHLMUIIBI JEHCTBHS NPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, AMHAMOMETD,
coO0O0IIaroIIMeECs COCY/Ibl, 0apOMeTp, pblyar, MOABUKHBINA U HETIOABM>KHBIN 00K, HAKJIOHHASI IIJIOCKOCTh;
XapakTepu30BaTh MPUHIMIBI ACHCTBUS M3YUYEHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOHCTB C OMOPOM Ha HX
onucaHus (B TOM YHWCIE: MOIIIMIHUKH, YCTPOMCTBO BOAOIPOBOAA, TMAPABIMYECKUHA IpPEcc, MaHOMETP,
BBICOTOMEp, IOPILIHEBOM HACOC, apeoMeTp), MCIOJb3ysl 3HaHHUA O CBOMCTBaX (DM3MYECKHX SBICHUH WU
HeoOXoauMble (PU3UUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOUTH NMPUMEPHI (HAXOAUTh MH(GOPMAIMIO O MpUMeEpax) MPAaKTUYECKOTr0 MCMOIb30BaHUS (PU3HMUECKUX
3HAHUW B TIOBCEAHEBHOM JKM3HM M oOecreyeHus O0e30MacHOCTH MpH oOpallleHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOHUCTBAMM, COXPAHEHHUS 3/0POBbSl U COOJIOACHUS HOPM SKOJIOTMUYECKOrO TMOBEACHUS B
OKpYKarolleu cpee;

OCYILIECTBIISATh OTOOpP MCTOYHUKOB HMH(popManuu B VMHTEepHETE B COOTBETCTBUU C 3a/laHHBIM MOMCKOBBIM
3apocoM, Ha OCHOBE HMEIOMIMXCS 3HAHUNW M NyTEM CpPaBHEHUS PAa3IMYHBIX HCTOYHHMKOB BBIIEISATH
UH(POPMALINIO, KOTOPast SABJISAETCS IPOTUBOPEUNBOM UM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh TPU BBHIMOJHEHUM YUEOHBIX 3aJaHUM HAyYHO-TIONMYJSPHYIO JHUTepaTypy (pusndeckoro
COJIep/KaHusl, CIPAaBOYHBIE MaTepuaibl, pecypchl ceTu VHTEpHEeT, BiIajeTh NpuémMamMu KOHCIEKTHPOBAHUS
TeKcTa, Mpeodpa3zoBaHus MHPOPMAIIUN U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBbIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHHKOB
uH(popMaluu GU3NYECKOro COAepKaHMs, B TOM YHCIie MyOINYHO JIeNaTh KpaTKUe COOOIIEHUS O pe3ybTaTax
IPOEKTOB MJIM YUEOHBIX MCCIIEJOBAHUHN, IPU 3TOM I'PAMOTHO HCIIOIB30BaTh N3yYCHHbIH NOHATUIHBIN anmapar
Kypca (pU3HKH, CONTPOBOXK/IATh BBICTYIUIEHNE IPE3EHTALIUEH;

IIPY BBIIIOJTHEHUH Y4eOHBIX MIPOEKTOB U MCCIEI0OBAaHUN pacipeaessiTh 003aHHOCTH B IPYIIIE B COOTBETCTBUU
C IIOCTaBJIEHHBIMU 337]a4aMH, CIIEIUTh 3@ BBIITOJHEHUEM IUIaHa JeHCTBUH, aIeKBATHO OLICHUBATH COOCTBEHHBIN



BKJIJl B JI€ATENILHOCTh TIPYIIbI, BHICTPaUBAaTh KOMMYHHMKATUBHOE B3aUMOJICHCTBHE, YYUThIBas MHEHME
OKPYKaIOIIKX.

K xoHumy oOydeHus B 8 Kiacce npeiMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)<aTb
c(OPMHPOBAHHOCTh y O0YHAIOIINXCA YMEHUI:
UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHE aTOMOB M MOJIEKYII, arperaTHble
COCTOSIHUS BEIIECTBA, KPUCTATMUECKUE U aMOp(HBIE Tella, HACHIIIEHHBI 1 HeHACBILICHHBIH Nap, BIAXKHOCTh
BO3/yXa, TeMIIepaTypa, BHYTPEHHASA SHEPIUs, TEIUIOBON JBUTaTellb, HJIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsl,
AJIEKTPUYECKOE 110JI€, IPOBOJHUKU U AUIJIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUUYECKUIN TOK, MArHUTHOE I10JI€;
pas3nnyath sBJICHUS (TEIUIOBOE PACUIMPEHHE U CKaTHe, TeIlonepeaya, TeIIOBOe paBHOBECHE, CMauMBaHUE,
KallWJUIIpHBIE BJICHUS, UCIIApEHUE, KOHJIGH CALUs, TUIaBJIEHUE, KpUCTauIn3anuus (OTBEpJEBaHUE), KUIIEHUE,
TeruIonepeaya (TernjaonpoBOIHOCTb, KOHBEKIMS, U3IyUECHUE), FIEKTPU3aLMs TeJl, B3aUMOACHCTBUE 3aps/IOB,
JEHCTBUS JIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, AEHCTBUE MarHUTHOI'O
10JIs1 HAa IIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIMS) IO ONUCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3UUECKOE SIBIICHHE;
pacrio3HaBaTh NPOSIBICHUE U3YYEHHBIX (PU3MUYECKUX ABJICHUN B OKPYKAIOIIEM MUPE, B TOM 4Hcie (U3nIecKue
SIBIIEHUS B IPUPO/IE: IOBEPXHOCTHOE HATSDKEHNE U KaIIWJIISIPHBIE SIBJIIEHUS B IPUPOJIE, KPUCTAILIBI B IPUPO/IE,
u3nydenue ConHua, 3aMep3aHue BOJOEMOB, MOpCKHE OpH3bl, 00pa3oBaHME pOCHI, TyMaHa, MHEs, CHera,
AJIEKTPUYECKHUE SBJIEHUS B aTMOC(epe, JIEKTPUUECTBO KUBbIX OPraHU3MOB, MarHUTHOE 110JIe 3eMJIu, Apend
IIOJIFOCOB, POJIb MAarHUTHOIO MOJS A KU3HM Ha 3emile, MOJSPHOE CHUSHUE, NPU ITOM IEPEBOJIUTH
NPaKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJICIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PH3HUECKUX SBICHUH;
ONKCBHIBATh M3Y4YCHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHHS, HCIONIb3Ysd (U3NYECKUE BEIUYHHBI
(TeMrieparypa, BHYTPEHHSSI SHEPIUsl, KOJIMYECTBO TEIUIOTHI, YZAENIbHAs TEIIOEMKOCTb BELIECTBA, yJEIbHAast
TEIUIOTa IUIABJICHMsS, YJAEJIbHAas TEIUIOTa MapooOpa3oBaHUs, YAEIbHAs TEIUIOTa CropaHHs TOILUIUBA,
K02(pPHUIIMEHT NOJE3HOTO NEHCTBUS TEIUIOBOW MAITMHBI, OTHOCHTENBbHAS BIQXKHOCTD BO3/IyXa, YJIEKTPUYCCKHIA
3apsijl, CUiIa TOKA, JIEKTPUUYECKOE HAIPsDKEHHE, CONPOTUBIICHUE IPOBOJHUKA, YIEIBHOE CONPOTHUBICHHE
BEIIECTBA, pad0Ta ¥ MOLTHOCTH AJIEKTPHUECKOTO TOKA), IPH ONMCAHUH MPABMWIIBHO TPAKTOBATh (PU3MUYECKHNA
CMBICJI UCHOJIb3YyEeMbIX BEJIUYMH, O00O3HAYEHUS M €IUHMLBI (PU3MUYECKUX BEIWYHMH, HaXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PH3UYECKYIO BEIMYMHY C APYTUMH BEIMYHMHAMH, CTPOUTH I'paUKH H3YIECHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Ted, (U3UYECKUE SIBICHUS M MPOLECCHl, MCIOJb3ys OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOM TEOPUN CTPOEHHSI BEIIECTBA, IPUHIHII CYHEPIO3UIIMH 1oeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Juid yyacTka 1ienu, 3akoH Jlxoyns—JIeHna, 3aKkoH coXxpaHeHus
SHEpPruM, IMpH 3TOM JaBaTh CJIOBECHYIO (GOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €ro MaTeMaTHYecKoe
BBbIpaXKEHHUE;
OOBSICHATh (PU3UUECKUE TPOLECCHl M CBOMCTBA TeJ, B TOM YHCJIE M B KOHTEKCTE€ CHUTyallUd NPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NMPUUYUHHOCIEICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHWME u3 1-2
JIOTMYECKHUX 11aroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKHX SBICHUH, (PU3NUYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;
pewmiatbh pacy€THble 3a7ayd B 2—3 AeWCTBUS, UCHOJIb3YsS 3aKOHBI M (DOPMYJIbI, CBS3BIBAIOLINE (PU3HUYECKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4M 3alMChIBaTh KPATKOE YCIOBUE, BBISIBIATH HEJOCTATOK JAaHHBIX
JUISL peLIeHns 3aJJauu, BBIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOJUMBIE JUIs €€ pelIeHus], IPOBOAUTH PACUETHI U
CpPaBHMBATh MOJTYYEHHOE 3HaUeHHE (PU3NUECKON BEIIMYMHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh Mpo0IeMbl, KOTOPBIE MOKHO PELIUTh MPU MOMOIIHN (PU3HMUECKUX METOI0B, UCTIONb3YS OMHCAaHUE
HCCJIEJIOBAHMSI, BBIIEISATh IMPOBEPSiEeMOE MPEINOJIOKEHNE, OLIEHUBATh MPAaBUIBHOCTD IMOPSJIKA MPOBEICHUS
MCCJIEIOBAHMSI, JIENIaTh BBIBOJBI;
IPOBOAMTH OMNBITHI MO HAOMIOJEHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHX CBOMCTB Tel (KanWUIsSpHbIE
SIBIICHUSI, 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro o0b&ma, TemMreparypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl MpU U3JIYyYEHUH OT ILIBeTa M3Jydaromiei (moryiomniaroieil) moBepXHOCTH, CKOPOCTh MCIIapeHUs
BOJBI OT TEMIIEPATYpPbl >KMJIKOCTH M IUIOIIAAU €€ IOBEPXHOCTH, JJIEKTpU3ALMS Tel M B3aUMOACHCTBHE
JNEKTPUYECKUX 3apsiioB, B3aWMOJEWCTBHE ITOCTOSHHBIX MAarHUTOB, BHU3yalM3alMsi MarHUTHBIX MOJIeH
MIOCTOSIHHBIX MarHuTOB, JEHCTBUS MAarHUTHOTO IOJI HAa IPOBOJHMUK C TOKOM, CBOMICTBA 3JEKTPOMAarHura,
CBOICTBa 3JIEKTPOJBUTATENS TOCTOSTHHOTO TOKa): (POPMYJIMPOBATH MPOBEPSIEMbIE MPEIOI0KEHUS, COOUPATH
YCTAHOBKY U3 MPEJIOKEHHOT0 000PY/I0BaHMsI, OTUCHIBATEH X0/ OIbITa U (POPMYIUPOBATH BHIBOIBI;
BBITOJIHSATH MPSIMbIE U3MEPEHHUS TEMIIEPATyphl, OTHOCUTEIbHON BIAKHOCTH BO3/4YyXa, CHJIbI TOKA, HANIPSKEHUS
C MCIIOJIb30BAaHMEM aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PM3WYECKUX BEIUYMH, CPAaBHHUBATH PE3YJIbTAThI
HU3MEPEHHN ¢ YIETOM 3aIaHHON a0COIFOTHOM IMOTPEITHOCTH;



IIPOBOJIUTH UCCIIEJOBAHNE 3aBUCUMOCTH OJJHOM (PU3HUYECKOMN BEIMYMHBI OT JPYroi ¢ UCIIOJIb30BaHUEM MPSIMBIX
M3MEpPEHU (3aBUCUMOCTH CONPOTUBIIEHUS MPOBOAHUKA OT €ro JJIMHBI, IJIOMAAN MONEPEYHOI0 CEUEHUS U
YIEIBHOTO COIPOTUBIICHHS BEUIECTBA MPOBOJIHUKA, CHJIBI TOKA, HIYHIETO Yepe3 MPOBOJHUK, OT HAIPSKEHUS
Ha IIPOBOJHMKE, MCCIEAOBAHUE II0CIIEOBATEIPHOIO M NApaUIEIbHOTO COEAUHEHMH MPOBOJIHUKOB):
IUIAHUPOBATh UCCIIEI0BaHKUE, COOUPATh YCTAHOBKY U BBINOJIHATH U3MEPEHHUS, CIeysl IPEIOKEHHOMY IUIaHy,
(buKCUpOBaTh pe3yibTAThl MOJYYCHHOH 3aBUCHUMOCTH B BUAE TAOMUIl U TpadUKOB, NENaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIEI0BaHNUS;

OPOBOJIUTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BeJWYMH (yJelnbHas TeIIoEMKOCTh  BEIIECTBa,
COIIPOTHBIJIEHUE IIPOBOJHHMKA, PadOTa M MOIIHOCTh 3JIEKTPUYECKOrO TOKa): IUIAHMPOBATH W3MEPEHHUS,
co0uparh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEIysl IPEIJIOKEHHOW MHCTPYKLMH, U BBIYUCIATH 3HAUEHUE
BEJIMYUHBI,

coOJII0IaTh MpaBHiIa TEXHUKH O€30MAaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pyI0OBaHHEM;
XapaKTepu30BaTh IPUHIMIIBI ASHCTBUS U3YyYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha MX
onucaHus (B TOM YHUCIIE: CHCTEMa OTOIJICHUS IOMOB, TUTPOMETP, TapoBast TYpOMHA, aMIIEpMETP, BOIBTMETD,
CUETUMK 3JIEKTPUYECKON 3HEPruM, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTelIbHbIE 3JIEKTPONPUOOPHI
(mpuMepsbl), 3JIEKTPUUYECKHE NPEIOXPAHUTEIH, 3JIEKTPOMATHUT, AJIEKTPOJBUraTellb IOCTOSIHHOIO TOKA),
UCIIOJIb3YS 3HAHMSI O CBOMCTBAX (PM3MUECKUX SABJICHUN M HE0OX0AUMBIE (PU3NUYECKHE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE IPUOOPHI IO CXEMaM U CXEMaTHUYHBIM
pUCyHKaM (’KMJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUIrATEIb BHYTPEHHEIO CrOpaHMUs,
AJIEKTPOCKOII, PEOCTAaT), COCTABIATh CXEMbI IEKTPUUYECKUX IIENEH C MOCIEeI0BaTEIbHBIM U MapaljelIbHbIM
COEJMHEHHUEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYEHHUS JIEMEHTOB JIEKTPUUECKUX LIETell;

NPUBOUTH NMPHUMEPHI (HAXOAUTh MH(GOPMAIMIO O NPUMEpax) MPAKTUIECKOTO MCIOIB30BaHUS (PU3MUECKUX
3HaHUI B TOBCEJHEBHOM XHM3HM s oOecrneyeHHus O€30MacHOCTHM MpU OOpallleHuH ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHS 3/10pOBbS U COOJIIOJEHUS HOPM IKOJIOTMYECKOTO IMOBEACHUS B
OKpYXKarollen cpele;

OCYIIECTBIISATH TIOUCK MHPOPMAIIUU (PU3HMUECKOTO cosiepkanus B VIHTepHeTe, Ha OCHOBE MMEIOLIMXCS 3HAHUN
U 1NyréM CpPaBHEHUS [IONOJHUTEIbHBIX MCTOYHUKOB BBIICJIATh HHGOpPMALMIO, KOTOpas SIBISETCS
IPOTUBOPEUUBOM UM MOXKET OBITH HEAOCTOBEPHOIA;

UCIOJIb30BaTh IPH BBINOJIHEHUM Y4YEOHBIX 3a/JaHUl HAy4YHO-IOMYJSPHYIO JIUTEepaTypy (usnueckoro
CoJIep’KaHusl, CIPaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BiIajeTh NpuéMamMu KOHCHEKTHPOBAHUS
TEKCTa, IpeoOpa3oBaHusl HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIE MTUCHbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUS, 0000111ast UH(HOPMALIHIO U3 HECKOJIBKUX
UCTOYHUKOB (PU3MUECKOTO COAEPIKAHUSA, B TOM YHUCIIE IMYOJIMYHO NPEACTABIATh PE3yNbTaThl MPOSKTHON MM
WCCIIE0BATENIBCKON JIEATENIBHOCTH, IIPH 3TOM T'PaMOTHO HCIIOJIb30BATh M3YYEHHBIM NOHATUHHBIN anmapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE ITPE3CHTAIEH;

IIPU BHITIOJTHEHUH YYEOHBIX MPOEKTOB U UCCIIEI0BaHUN (PU3NUECKUX MPOIIECCOB pPaCIpeesTh 00sI3aHHOCTH B
IpynIe B COOTBETCTBHM C IIOCTaBICHHBIMU 3aJa4aMM, CJIEIUTh 3a BBINOJIHEHMEM IIIaHAa JEHCTBUU H
KOPPEKTHPOBATh €ro, aJieKBaTHO OLIEHUBAThb COOCTBEHHBIM BKJAJ B JESITENbHOCTb TPYIIIbI, BBICTPAaUBATh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOHMIUKTHI.

K koHmy o0ydeHus B 9 KJacce npeMeTHbIe pe3yiabTaTbl Ha ©0a30BOM YpOBHE JOJDKHBI OTpa)aTb
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHU:

UCIIOJIB30BaTh IIOHATHS: CHCTEMa OTCY€Ta, MaTepUallbHas TOYKa, TPAcKTOPHs, OTHOCHUTEIBHOCTH
MEXaHMYECKOTO JBIKEHUs, JAeopmanus (ympyras, IUlacTUYecKas), TpeHHe, LEHTPOCTPEMUTEIbHOE
YCKOpEHHE, HEBECOMOCTh M MEPErpy3KH, EHTP TAKECTH, AOCOTIOTHO TBEPJIOE TEIO, LIEHTP TSHKECTH TBEPIOTO
Teja, paBHOBECHE, MEXaHWYECKUE KOoJeOaHusl U BOJIHBL, 3BYK, HH(Pa3BYK U yIbTPa3BYK, JJIEKTPOMArHUTHbBIE
BOJIHBI, IIKaJIa JIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U JAIIbHO30PKOCTh, CHEKTPBl MCITyCKAHUS U
norjouieHus, aiabga, 0eta- U raMMa-u3JIydeHus, U30TOIbI, SepPHAs SHEPTeTHKA;

pa3nnyarh sBJICHUS (pPaBHOMEPHOE M HEPaBHOMEpPHOE TNPSMOJIUHEHHOE JBI)KEHUE, PaBHOYCKOPEHHOE
OpsIMOJIMHEHOE JBM)KEHHME, CBOOOJHOE TMaJieHHe TeJl, PAaBHOMEPHOE [BWKEHHE IO OKPYXHOCTH,
B3aMMOJICIICTBHE TeJ, PEaKTHBHOE ABIKEHHE, KojeOaTeabHOe IBIKEHHE (3aTyXalollhe U BBIHYXKJACHHBIC
Kosie0aHusl), PE30HAHC, BOJHOBOE [IBWKEHHE, OTpPaXKCHHWE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHUE,
OTpa’kKeHHE U IPEIOMIIEHUE CBETA, IT0JIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3sIo’KEeHHE OeI0ro cBeTa B CIIEKTP
U CIIO)KEHUE CIIEKTPAIBbHBIX IIBETOB, TUCIIEPCUSl CBETA, €CTECTBEHHAs PaJMOaKTHBHOCTb, BOZHMKHOBEHHE
JMHEWYaTOro CHEeKTpa H3JIydyeHHs) IO OIMCAHMI0O MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SIBIICHUE;



pacro3HaBaTh IPOSIBIIEHUE U3YYEHHBIX (PU3MUYECKHX SBJICHUN B OKPYXKAIOLIEM MUPE (B TOM 4uciie (pu3nueckue
SIBIICHUSI B TIPUPOJIC: MPUIMBBI U OTJIMBBI, BUKEHUE TulaHeT COJIHEYHON CHCTEMbl, PEaKTUBHOE JBH)KEHUE
AKHMBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 3€MJICTPSACEHHE, CEHCMUUYECKHE BOJIHBI, IIyHAMH, 3XO,
[[BETa TeJl, ONTUYECKHE SBJICHUS B MPHUPOJE, OMOIOTHYECKOE NEHCTBUE BHIMMOTO, YIbTPa(HuOIETOBOTO U
PEHTIC€HOBCKOIO0 M3JIy4Y€HHUH, €CTeCTBEHHbIM pPaJUMOAaKTUBHBIA (DOH, KOCMHUYECKHE JIydd, PaJUOAKTUBHOE
U3JTy4EHHUE IPUPOJAHBIX MUHEPAJIOB, 1EUCTBUE PaJMOAKTUBHBIX U3JIyYEHUIN Ha OPTaHU3M YeJI0OBEKA), IPU ITOM
HEPEeBOJIUTH IPAKTHUECKYIO 331a4y B yU€OHYIO, BBIJCIATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX
SIBJICHUI;

OIKCBIBATh U3YYCHHBIE CBOMCTBA TEJl U (PU3UUECKUE SIBICHUS, UCIIOJb3Ysl (PU3MUECKUE BETUUNHBI (CPEIHSS U
MI'HOBEHHAsl CKOPOCTb T€jla IPU HEPABHOMEPHOM JABW)KEHHUH, YCKOPEHHE, NEepEeMEIIeHUE, MYTh, YIJIOBas
CKOpOCTb, CUJIa TPEHHUS, CUJIa YIIPYTOCTH, CHUJIA TSHKECTH, YCKOPEHUE CBOOOIHOTO MaIeHHs], BEC Tella, UMITYJIbC
TeJla, UMIYJIbC CHJIBI, MEXaHWYecKass padoTa U MOIIHOCTb, MOTCHIMAIbHAS SHEPTHUs Tella, MOJHATOrO HaJ
IIOBEPXHOCTBIO 3E€MJIM, IOTEHIUAJbHAasl SHEPrusl C)KaTOW MPYKUHBI, KUHETHYECKash HHEprus, IOJHas
MEXaHUYEeCKasi PHEPrusi, MEepHoJ M YacToTa KoJeOaHWi, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpOCTh CBE€Ta, IOKa3aTelb INPEJOMIICHUS CpeAbl), MPH ONMCAHUM IPABUIIBHO TPAKTOBaTh (PU3NUYECKUN
CMBICII UCTIOJIb3yEeMBIX BEIUYMH, O0003HAUYEHUS M EIMHMULBI (DPU3MYECKHX BEIWYHMH, HAXOIUTH (HOPMYIIHI,
CBSI3bIBAIOIME JAHHYK (PU3UYECKYIO BEIMYMHY C APYTUMH BEIMYMHAMHU, CTPOUTH I'paUKU H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapakTepu3oBaTh CBOWCTBA Tell, (PU3MUECKHUE SBICHUS U MPOLIECCHI, UCIOIb3Yys 3aKOH COXPAaHEHUs SHEPTHH,
3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIIO3ULIMU CUJI, IPUHIUI OTHOCUTENBHOCTH [ anumnes, 3aKoHbI
HeloTOHa, 3aKOH COXpaHEHUs MMITYJIbCa, 3aKOHBl OTPAXXEHUs U MPEIOMJICHHS CBETA, 3aKOHBI COXPAHEHUs
3apsI0BOI0 M MAaCCOBOI'0 YHCEN IIPU SJAEPHBIX PEAKLIUAX, IPU ITOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA
U 3aIMChIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATh (U3NYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YMUCIE M B KOHTEKCTE CUTYyallud MPaKTUKO-
OPUEHTHPOBAHHOI'O XapakTepa: BBIABIATh MPUYMHHO-CIECICTBEHHbIE CBS3M, CTPOUTHh OOBSICHEHHE U3 2-3
JIOTMYECKUX 1IAaroB ¢ ONOPOM Ha 2—3 U3yUEHHBIX CBOMCTBA (PU3MUECKUX SBJIECHUHN, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIC 3a7auu (OMUPAIOIINECcs HA CUCTEMY M3 2—3 ypaBHEHHIA), HCIIOJIB3Ys 3aKOHBI U ()OPMYIIHI,
CBSI3bIBAIOIME (PU3MUECKUE BEJIUYMHBI: HA OCHOBE aHaJIM3a YCIIOBHS 3a/laud 3allUCBIBATh KPAaTKOE YCIOBHUE,
BBISIBJISITH HEJOCTAIOLIUE WM W30BITOYHBIE JIaHHBIE, BBIOMPATH 3aKOHBI U (OPMYJIbl, HEOOXOAMMBIE JUIS
pelIeHHs], TPOBOIUTH PACUETHI U OLIEHUBATH PEATMCTUYHOCTD ITOJyYEHHOT O 3HaUeHUs (PU3NYECKOI BEIMUMHBI,
pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOMKHO PELIUTh TPU MOMOIIH (PU3UYECKUX METOJI0B, UCIIOJIB3YS ONTUCaHHE
MCCIIEJOBAHMSI, BBIACIATH IIPOBEPSEMOE IPEIIOJIOKEHNE, OLIEHUBATh MIPABWIIBHOCTD IOPSIIKA MPOBEACHHUS
UCCJIEIOBAHMSI, JIEJIaTh BBIBO/IbI, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHNUHN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOIIOIEHUIO (PU3HMUECKUX SBICHUN WM (PU3UUYECKUX CBOIMCTB Tell (M3ydeHHEe BTOPOTO
3akoHa Hpl0TOHa, 3aKOHA COXpaHEHUs SHEPTUHU, 3aBUCUMOCTD IIEpr0/1a KoieOaHuil MPYKUHHOTO MasgTHHUKA OT
Macchl Ipy3a U KECTKOCTH MPYKUHBI M HE3aBUCUMOCTb OT aMILIMTYJIbl MaJIbIX KoJeOaHH, MpsSMOIMHENHHOe
pacrpocTpaHEeHHEe CBETA, Pa3JIOKEHHE OEJIOro CBETA B CIEKTP, U3YUYEHUE CBOICTB M300pake€HUs B IIOCKOM
3epKajie ¥ CBOWCTB M300pakeHuUs MpeMeTa B COOMparoliel JInH3e, HaOM0AeHNe CIUIOMIHBIX U JIMHEHYaThIX
CHEKTPOB H3JIY4YEHHs): CaMOCTOSITEIbHO cOOMpaTh YCTaHOBKY M3 H30bITOYHOro Habopa oOopynoBaHUS,
OTHCBIBATH XOJ1 OTIBITA U €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOAMTDH MPU HEOOXOAMMOCTH CEpPHUIO MPSIMBIX U3MEPEHUMU, ONpeAessisi CpeHee 3HaueHUEe H3MepseMOoi
BeNUYMHBI ((POKYCHOE paccTOsiHME coOMparomieil JuH3bI), 0OOOCHOBBIBATH BBHIOOP Croco0a H3MEpEeHUs
(M3MepuTeNHLHOTO MPUOOPa);

IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTEH (DU3NYECKUX BEIMYMH C HCIIOJIb30BAaHHUEM MPSMBIX H3MEpPEHUN
(3aBUCUMOCTh IIyTH OT BPEMEHM IpPH PAaBHOYCKOPEHHOM JIB)KEHUHM O€3 HadajJbHOW CKOPOCTH, MepHoja
KOJICOAHWH MaTeMaTH4YeCKOr0 MasTHHKAa OT JUIMHBI HUTH, 3aBUCHUMOCTH yIJla OTPaXEHHUs CBeTa OT yria
NaJeHUs U yIila MpeloMIIEHUsl OT yIJia MajieHus ): MIIaHUPOBaTh HCCIEeI0OBaHUE, CAMOCTOSATEIBHO cOOUpaTh
YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYECHHON 3aBHCUMOCTH (PM3MUYECKUX BEJIWYHMH B BHJE TAOIUI] U
rpaduKoB, eNaTh BBIBOJIBI 10 pe3ysIbTaTaM UCCIIEJOBAHMUS;

IPOBOJUTH KOCBEHHBIE H3MEPEeHHs (U3NYECKUX BEIHYMH (CpPEeOHsSSI CKOPOCTh M YCKOpEHHE Telna Mpu
PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHE CBOOOAHOIO MaIeHus, )KECTKOCTh PYKUHBI, KOO OUIIUEHT TPEHUS
CKOJIb)KEHHUS, MeXaHudeckas paboTa M MOIIHOCTb, YacToTa M NepuoJl KoieOaHWi MaTeMaTH4ecKoro M
NPYKUHHOTO MAasITHUKOB, ONTHYECKas cuja COOMparolieil JMH3bI, paJuOaKTHBHBIA (OH): IMIaHUPOBATh
U3MEpEeHus, coOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATh U3MEPEHUs, Cleays MpeIIoKeHHON



MHCTPYKLIUH, BEIYUCIIATH 3HAUEHNE BETMUUHBI U aHAIM3UPOBATH [TOJYUYEHHBIE PE3YJIbTAaThI C YUETOM 3a/1aHHON
[IOTPELIHOCTH U3MEPEHU;

coOJr01aTh MpaBUiia TEXHUKUA 0€30MaCHOCTH TpH padboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYCHHBIX (PU3MUYECKUX MOJIENIeH: MaTeprualibHas TOUKa, aDCOIOTHO TBEPI0E
TEJIO, TOYEUYHbIH HMCTOYHMK CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas MOJEJNb
aTOMHOTO $1/1pa;

XapaKTepu30BaTh IPUHIMIBI ASHCTBUS W3YYEHHBIX NPUOOPOB U TEXHUYECKHX YCTPOMCTB C OMOPOH Ha HX
ONMCaHuA (B TOM YMCIIE: CIUAOMETP, JaTYUKH IOJIOKEHUS, PACCTOSIHUS M YCKOPEHMSI, pAKeTa, IXO0JIOT, OUKH,
nepuckor, ¢poroannapar, ONTUYECKHE CBETOBO/bI, CIIEKTPOCKOII, J03UMETp, kamepa Buiabcona), ucnonb3ys
3HAHUS O CBOMCTBaX (PU3UUECKUX SBJICHHUI U HEOOXOAUMBbIEe (PU3MUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKHM M3YYEHHBIX TEXHHYECKMX YCTPOWCTB, HM3MEPUTEIbHBIX
nprOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPU PEHICHUH YUeOHO-MIPAKTUYECKHUX 337134, ONTUYECKHE CXEMBI
JUI IOCTPOEHUS N300paKeHUI B INIOCKOM 3epKajie U COOUparoLIel JIMH3E;

IPUBOIUTH NMPHUMEPHI (HAXOAUTh MH(GOPMAIMIO O NPUMEpPax) MPAKTHUYECKOTO MCMOIb30BAHUS (PU3HMUECKUX
3HAaHUM B MOBCEJHEBHON XKM3HM sl oOecrnedyeHus Oe30MacHOCTH IpU OOpallleHuH ¢ npubopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/0pOBbSI U COOJIOACHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B
OKpYy’Karolel cpeje;

OCYIIECTBIISITH MMOUCK MHPOpManuu (pusmueckoro copepkanus B IHTEpHETE, CAMOCTOSTENEHO (POPMYIUPYS
IIOMCKOBBIN 3aMpoc, HaXOJUTh IyTH ONPEAETCHHs JTOCTOBEPHOCTH MNOJIYYEHHON MH(POpPMAaLUU Ha OCHOBE
UMEIOUINXCS 3HAHUN U JIOTIOJTHUTENbHBIX UCTOYHUKOB;

UCIOJIb30BaTh IPH BBINOJIHEHUM Y4YEOHBIX 3a/JaHUl HAy4YHO-HOMYJSPHYIO JIUTEepaTrypy (usnueckoro
COJIep’KaHusl, CIPaBOYHbIE MaTepuaibl, pecypchl ceTu MHTepHeT, BiaajeTh NpuémMamu KOHCHEKTHPOBAHUS
TEKCTa, IpeoOpa3oBaHus HH(MOPMALIUK U3 OJIHOM 3HAKOBOW CHUCTEMBI B APYTYIO;

cO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE WH(POpPMAIMU M3 HECKOIBKUX
UCTOYHUKOB (DU3MYECKOr0 COJAEp)KaHus, MyOJMYHO TPEACTaBIATh pPE3yibTaTbl IPOEKTHOW WM
WCCIIEI0BATENIBCKON JIEATENIBHOCTH, IIPH 3TOM T'PaMOTHO HCIIOJIb30BATh M3YYEHHBIM NOHATUHHBIM anmapar
U3y4yaeMoro pasjena (U3MKA M CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTaluuel ¢ y4éroM ocoOeHHOCTel
ayJIMTOPUU CBEPCTHUKOB.



3. TemaTnueckoe IJIAHUPOBAHUE

7 knace
Ne | HasBanwue pa3nenoB u TeM KosmmuectBo vacos Tema HPDO DnexTpoHHbIe (IUPPOBEIE)
n/m POrPaMMBI Bcero | Kontponbneie | [IpakTuueckue o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
\ Pasznes 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUPa
1.1 | ®usuka - HayKa O 2 duznyeckue GaxTopsl MPSIMO HUITH bubmmoreka [JOK
IPUPOJIC KOCBCHHO BO3JICHCTBYIOIIINE HA KHU3Hb U https://m.edsoo.ru/7f416194

JIeATEILHOCTH XkuTenen YensOnnckoi
obnactu

1.2 | ®usnyeckue BEIMYNHBI 2 1 Kpyrosoport BemiecTB B mpupoJic u bu6mmoreka IIOK
IIPOMBIIIIJICHHOM IIPOM3BOCTBE peruoHa | https://m.edsoo.ru/7f416194

1.3 | EcTecTBeHHOHAYYHBII 2 1 IIpon3BOACTBO BEICOKOTOYHBIX CPEJICTB bubnmnorexka LHOK

METO/T TO3HAHMS HU3MEpEHUs, KOHTPOJIS M perympoBanus | https://m.edsoo.ru/7f416194

TEXHOJIOTHYECKHX MPOIECCOB,
0e30macHbIX U1 00LIecTBa U
OKpYXarolen cpeibl (MCTOpUs Pa3BUTHUS
OAO «HenaOMHCKUH 3aBOT
«TEITJIOITPUBOPY)

Hroro no paszneny 6

Pasnea 2. [lepBoHayaibHbIe CBeJACHUS 0 CTPOCHUH BellecTBa

2.1 | CrpoeHue BemecTBa 1 PacnipocTpanenue BpeIHbIX BEIIECTB, bubnuoteka [JOK
BBIOPOIIIEHHBIX MPOMBIIUICHHBIMU https://m.edsoo.ru/7f416194
MPEIPUATHSIMEI 00JIACTH, BCIICACTBHE
muddy3un. OmacHOCTh HEMIPABUIHLHOTO
MPUMECHEHHUS U XpaHCHUS] MHHEPATbHBIX
ynobpenuit. 3ammra atMmochepsl, BOABI U
MTOYBHI OT 3arPSI3HCHHS

2.2 | [IBukeHue u 2 1 HebnaronpustHbie BO3AeHCTBHS bubnmnoreka [JOK

B3aUMOJICHCTBUE YACTHUII
BeIllecTBa

MIPOMBINIUICHHBIX OTXOJ/IOB Ha
BOJIOIUIABAOIIUX ITULl YeIIIOUHCKONU
00J1acTH U UX MECTOOOUTAHUE

https://m.edso0.ru/7f416194
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Ne | HasBanwue pa3nenoB u TeM KonuuecTBo yacos Tema HPDO DnexTpoHHbIE (IUPPOBEIE)
n/m MPOTPaMMBI Bcero | Kontponsneie | [IpakTuueckue o0pazoBaTeNbHbIE PECYPChI
paboThI paboThI
2.3 | ArperaTHbie COCTOSIHUS 2 TexHomoTUM MPOU3BOJICTBA CTAIH HA bubnuotexa [JOK
BEIIECTBA MPOMBIIIJICHHBIX TPEATPHATUIX https://m.edsoo0.ru/7f416194
YensOuHcKoi 061acTH
Wroro no pazueny S)

\ Paznen 3. /IBu:keHue U B3auMojeiicTBUe TeJl

3.1 | Mexanuueckoe JIBH)KEHUE 3 [TpoGieMb! peryinupoBaHus bubmmoreka [JOK
TPAaHCIOPTHBIX MOTOKOB B Yensounckon | https://m.edsoo.ru/7f416194
00J1aCTH: MEPEKPECTOK MATUCTPATIbHBIX
nyren Poccun

3.2 | Nuepuwmsi, Macca, 4 1 Martepuansl a1t 00pabOTKH yIIHI] bubmmoreka [JOK

IUIOTHOCTH YenstOUHCKOM 001aCTH MPOTUB https://m.edsoo.ru/7f416194

o0seneHenus

3.3 | Cuua. Bunel cun 14 1 2 Hedopmarus mmogopoHoro ciost mouBbl | bubnmorexa LIOK
YensOMHCKOM 00JIACTH TSXKETBIMH https://m.edsoo.ru/7f416194
CEJIbCKOX O3S UCTBEHHBIMU MAaIlIMHAMU (Ha
IIPUMEPECEIILCKOXO35IICTBEHHBIX U
nepepadaThIBAOIINX MPEIIPUSTHIA
o0JacTn)

Wtoro no pazneny 21

Pasnen 4. /laBjieHue TBepAbIX TeJl, dKUAKOCTEH M ra3oB

4.1 | Hasnenwue. [lepenaya 3 JlaBneHue xojec OONbIIETPY3HBIX bubnuotexa [JOK
JaBIICHUS TBEPIBIMU ABTOMOOMJICH Ha TOYBY U IOPOIKHOE https://m.edso0.ru/7f416194
TEJIaMU, KUJKOCTSIMH U MOKPBITUE aBTOIOPOT YensstOMHCKOM
razamu obmactu

4.2 | laBieHue ®KUAKOCTH 5 Bonnsie pecypcsl Uensounckoit odnactu | bubnunoreka [JOK

U UX PallMOHAILHOE MCIIOIb30BaHUE https://m.edsoo0.ru/7f416194

4.3 | AT™MocdepHOe JTaBICHHE 6 Oco6eHHOCTH pacpoCTpaHEHUS bubnuotexa [JOK

MPOMBIIIJICHHBIX BEIOPOCOB B PErHOHE.
Oxpana atmoc(epHOro Bo3ayxa OT
3arpsisHeHuil B YensiOuHckoii o0nactu

https://m.edsoo.ru/7f416194
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Ne | HasBanwue pa3nenoB u TeM KonuuecTBo yacos Tema HPDO DnexTpoHHbIE (IUPPOBEIE)
n/m MPOTPaMMBI Bcero | Kontponsneie | [IpakTuueckue o0pa3oBaTenbHBIC PECYPCHI
paboThI paboThI
OnpeneneHne BEICOThI Y palIbCKUX TOP
HaJ YPOBHEM MOPS TIPH ITOMOIIN
arMoc(epHOro JaBICHUS
4.4 | JleiicTBUE )XKUIKOCTH U 7 3 ['uapaBnuueckuii mpecc u ero bubmmoreka [JOK
rasa Ha IOTpYKEHHOE B UCIIOJIb30BaHKE B IPOMBIIIIIEHHOCTH https://m.edsoo.ru/7f416194
HUX TEJIO YensiOuHcKo# obmactu
Wroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHEprus
5.1 | Pabora 1 MOIITHOCTH 3 1 bu6nmorexa LIOK
https://m.edsoo.ru/7f416194
5.2 | IlpocThie MEXaHU3MBI 5 1 Kunernueckast sHeprus IBHKYyIIEHCS bu6nunorexa LIOK
BOJIbI U TIOTCHIMAJIbHAS SHEPTHs https://m.edsoo0.ru/7f416194
nanaroniet Boasl: ['IC «Iloporu» r.
Carka
5.3 | MexaHunueckas YJHEprus 4 1 HuTepecHbie GakThl O MageHUH bubnnorexa [JOK
mereoputa B YensOnMHCKO#H o0nacTu https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO 68 12
YACOB I10 ITPOTPAMME
8 ki1ace
Ne Ha3Banue KonnuecTBo yacos Tema HPOO OnexkTpoHHbIe (1U(POBLIE)
/T | pa3zeNoB U TeM Bcero | KontponbsHbie [IpakTuueckue paboThI o0pa3oBaTeNbHbBIE PECYPCHI
MIPOrPaMMBbI paboThI
Pasznea 1. TensioBble siBJIeHUst
1.1 | Ctpoenue u 7 BinsiHue BBICOKHMX TeMIieparyp Ha bubnuotexa [JOK

CBOICTBa BEIIeCTBA

OpTraHMU3M YeJIOBEeKa B TOPSAYUX IeXa
MIPOMBIIIIICHHBIX MPEAPUATHI
YensasOMHCKON o0acTi

https://m.edsoo.ru/7f4181ce
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Ne Hasganue KonnuectBo yacos Tema HPOO OnextpoHHbIe (IU(POBLIE)
n/n| pasgenoBuTeM | Beero | KonrponbHbie [TpakTrueckue paboThI o0pazoBaTeNbHbIE PECYPChI
IPOTPaMMBI paboThI
1.2 | TenoBsie 21 1 5 AHTpPONIOTEHHBIN UCTOYHUK Teruia — | bubnamoreka [JOK
IPOIIECCHI HapYIICHHUE TEILIOBOTO OaaHca https://m.edsoo.ru/7f4181ce
YensOMHCKOM 061acTH.
OO0pazoBaHue KOHBEKIIMOHHBIX
MIOTOKOB B ITPOMBIIIJICHHBIX 30HAX
YenstOnHcKoii 001acTH
Hroro no pazueny 28
Pa3nen 2. DiekTpuyeckne 1 MArHUTHBIE SIBJICHUS
2.1 | DnexTpuueckue 7 1 [TpousBoacTBo anekTpoTrexHndeckux | bubmmorexka [JOK
3apsiibl. marepuajoB B YensOuHckoi odmactu | https://m.edsoo.ru/7f4181ce
3apsiKeHHbIE Tena
U UX
B3aUMO/ICHCTBHE
2.2 | IlocTOSIHHBIN TOK 20 1 7 bubnunoreka LIOK
https://m.edsoo.ru/7f4181ce
2.3 | MarHuTHbIC 6 1 15 DneKTponn3 u chepsl ero bubmmoreka [JOK
SIBJICHHS [PUMEHCHHS [IPH OpraHU3aI[UH https://m.edsoo.ru/7f4181ce
MTPOU3BOJICTBEHHBIX IMPOIIECCOB HA
MPOMBINIICHHBIX MPEANPUATHSIX
YensO1HCKOM 001aCTH
2.4 | DnexTpoMarHuTHAs 4 N3roroBnenne HarpeBareabHbIX bubmuoreka [JOK
VH]TyKIIUS npubopos 3A0 «Jlencor» . Muacc. | https://m.edsoo.ru/7f4181ce
AHOMaJINM MarHATHOTO TIOJIS HA
Tepputopun YensOuHckoil obnactu:
MIPUYMHBI TTOSBJICHMS, BO3/ICHCTBUE
UX Ha 3]J0POBBE YEIOBEKA
Wroro o pasneny 37
PezepBHoe Bpemst 3
OBIIEE 68 3 14,5
KOJIMYECTBO
YACOB IO
ITPOTPAMME
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9 kjacc

CBETa

No | HasBanwue pa3nenoB U TeM KonnuectBo yacoB Tema HPOO DnekTpoHHbIE (IU(PPOBHIE)
/1 POTPaMMBI Bcero | Kontponbeneie | Ilpaktudeckue 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
Paznen 1. Mexannueckue siBJeHHUS
1.1 | Mexanuyeckoe ABUKECHUE 10 1 N3menenre TopMO3HOTO IMyTH bubmmoreka [JOK
U €r0 ONKCAHKE TPaHCIOPTHBIX CPEACTB B 3aBUCHMMOCTH | https://m.edsoo.ru/7f41a4a6
ot penbeda MmecTHOCTH YensiOnHCKOH
o0nactu
1.2 | B3aumopeiicTBue Ten 20 1 3 Hcnonbs3oBanne HCKYCCTBEHHBIX bubmmoreka [JOK
CIYTHUKOB 3eMIId st https://m.edsoo.ru/7f41a4a6
COBEPIIICHCTBOBAHUS CUCTEMBI
TeJIeKOMMYHHUKaui B YensOnHckoi
o0nactu
1.3 | 3akoHbI cOXpaHeHUs 10 3 «KocMuueckuney TOCTHKEHUS bu6nmoreka [IOK
YenstOMHCKOM 00J1aCTH: KOCMOHABTEI, https://m.edsoo.ru/7f41a4a6
yUYCHbBIC
Wroro mo paszneny 40
Pa3gen 2. Mexann4yeckue KoJ1e0aHUS M BOJHBI
2.1 | Mexannyeckue KoneOaHus 7 3 W3meHeHne TopMO3HOTO ITyTH bubnmnoreka [JOK
TPaHCIIOPTHBIX CPEICTB B 3aBrcUMocTH | https://m.edsoo.ru/7f41a4a6
oT penbeda MecTHOCTH YensOnHCKOH
o0nactu
2.2 | MexaHWYeCcKUE BOJHBI. 8 1 3 Hcnonbs30BaHNe HCKYCCTBEHHBIX bubnmnoreka [JOK
3ByK CIIYTHUKOB 3eMJIH IS https://m.edsoo.ru/7f41a4a6
COBEpIIICHCTBOBAHUS CUCTEMBI
TeJIEKOMMYHUKaIHi B UenssOnHCKON
obnactu
Wtoro no pazneny 15
Pa3zen 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
3.1 | DACKTPOMAarHUTHOE ITOJIC U 6 2 [Tpon3BOACTBO PIIEKTPOIHEPTUHU B bubnuotexa [JOK
9JIEKTPOMArHUTHBIE BOJTHBI YenstOuHckoit 001acTu https://m.edsoo.ru/7f41a4a6
Wroro o pasneny 6
Pa3nes 4. CBeToBble siBJIEHUS
4.1 | 3aKoHBI pacpOCTpaHEHUs 6 2 bubmuoteka [IOK

https://m.edsoo.ru/7f41a4a6
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Ne | Haszpanwue pa3nenoB u TeMm KonuuecTBo yacos Tema HPDO DnexTpoHHbIE (IUPPOBEIE)
/1 MPOTPaMMBI Bcero | Kontponeneie | Ilpaktudeckue o0pa3oBaTenbHBIC PECYPCHI
paboThI paboThI
4.2 | JIuH36I U ONITUYECKUE 6 3 [Ipon3BOACTBO ONTUYECKHUX JIUH3 B but6mmoreka [IOK
puoOOopBI YensOuHCKOI 00s1acTH (Ha IpUMepe https://m.edsoo.ru/7f41a4a6
¢dbupmbr «PRO 3penne» r. CHEKUHCK)
4.3 | PasznoxkeHue Oenoro cBera 3 2 bubnuorexa [{OK
B CIIEKTP https://m.edsoo.ru/7f41a4ab
Wroro no paszneny 15
Paznen 5. KBanroBble siBJIeHUSA
5.1 | Ucnyckanue u 4 1 Peaktopnoe nmpousBoactBo ®I'VII «I1O | bubaunorexa [IOK
[IOTJIOIIIEHUE CBETA AaTOMOM «Masiky» 1. O3epck https://m.edsoo.ru/7f41a4a6
5.2 | CtpoeHue aTOMHOTO siipa 6 1 KpyroBopot paanoaktuBHbIX 31eMeHTOB | bubmmnoreka [JOK
B IIPUPO/IC U BIUSHHUE €TO HA )KUBbIC https://m.edsoo.ru/7f41a4a6
cuctembl YensOnHckoi o0nactu
[Tpon3BOACTBO paguOaKTUBHBIX
n3oronoB OI'YII «I10 «Masik» r.
O3epck
5.3 | SAnepHble peakuu 7 1 1 bubnmnoreka [HOK
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. IloBTopHO-000011a101IM i MOAYJIb
6.1 | [ToBTOpEeHue u 06o0IIeHNE 9 2 bubmuoreka [JOK
COJIepKaHUs KypCOB https://m.edsoo.ru/7f41a4a6
dbuznku 3a 7-9 knaccel
Wroro mo pazneny 9
OBILIEE KOJIMYECTBO 102 3 27
YACOB I10 ITPOTPAMME

Peanu3anusi MoAyJ/Isl BOCIIUTATEIbHOM MPOrPpaMMBbl « Y POUYHAA 1eATEJIbHOCTb)»

No/mt

Ha3Banue Tems1 (pa3nena)

Peanuzanus monynst BocnuraTesnbHON porpammsl «LIIKOJIBHBINA ypOK»

Jlata

Meponpusitus

Bun nesarensHOCTH

duszuka 7 Kiacec
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Ne/m HasBanue temsl (pa3zaena) Peanuzanus monyist BocnuTaTeslbHOU porpamMmsl «LLIKOJIBHBINA ypOK» [Hara
MepornpusTtus Bun nestenpHOCTH
Paznen 1 «MexaHudeckue siBICHUS» Jlenb camoymnpaBieHuUs HacraBunuectBo. Ypoku co 1-5 okTs0ps
1. CTapIIEKIACCHUKAMU
Jlenw Poccutickoii Hayku Brinyck pusnyueckux OroyuieTeHen 1-8 dempans
I'arapunckuit ypok «Kocmoc | dusndeckuil xKypHail 11-15 anpens
— 9710 MBI» ([leHp
KOCMOHABTHKH)
Henens ectecTBEHHBIX HAYK | 3aHUMATEIbHBIE OIBITHI 1O (hU3UKE 11-22 anpens
Jenn [lobenbl coBeTcKoro VYerHbIl KypHa 110 TeMe: «Poiib y4eHbIX- 4-8 mas
Hapoja B Benukou ¢u3ukoB roapl Benukoi OTedecTBEeHHOMN
OteuecTBeHHOM BoliHe 1941- | BoliHbl 1941-1945»
1945rr.
Puszuka § kiaace
1 Paznen 1 «TemnnoBsie ssBICHUS JleHb camoymnpaBieHus HacraBHnuectBo. Ypoku co 1-5 okTsa6ps
CTapLIEKIACCHUKaMU
2 Paznen 2 «QnekTpoMarHuTHbIE SBJICHUS» Jenp Pocculickoli Hayku Brinyck pusnueckux OromiereHei 1-8 deBpans
lNarapunckuit ypok «Kocmoc | ®dusndeckuii xypHai 11-15 ampens
—3T0 MbI» (/leHb
KOCMOHABTHKH)
Henens ectectBeHHbIX HayK | Bukroprna «91eKTpu4ecTBO BOKPYT HAC» 11-22 anpens
Henb [ToGenbl coBeTckoro YcTHbll KypHaI 1o Teme: «Ponb y4eHbIx- 4-8 mas
Hapoja B Benukoit ¢usukoB ronpl Bennkoit OTedecTBeHHOM
OteuectBeHHOM BoitHe 1941- | BoiiHbI 1941-1945%»
1945rr.
Puszuka 9 kiaace
1. Paznen 1 «MexaHnuueckue IBICHUS JleHb caMOoyIIpaBIIeHUs HacraBHuuecTBo. Ypoku QpU3MKH Y 1-5 okta0ps
MJIQJIIINX KJ1accax.
2 Pa3znen3 «3neKTpOMarHuTHEIE SIBICHUS» JHenp Pocculickol Hayku Coobmenust «Poccuiickue pu3nku- 1-8 despans
Jaypeatbl HOOEJIEBCKOM MPEMU
I'arapunckuii ypok «Kocmoc | Mndopmannonnas narumunytka «MKC: 11-15 anpens
—93T0 MbI» ([leHb BYEpa, CErO/IHs, 3aBTpa»
KOCMOHABTHKH )
3 Paznen 4 «CtpoeHue aToMa U aTOMHOTO si/Ipay Henens ectectBennbix Hayk | KoHKypc BhICKa3bIBaHUM (PU3UKOB U O 11-22 anpens

¢duzmkax




Ne/m

HasBanue temsl (pa3jaena)

Hapoja B Benukoit
OteuecTBeHHOU BoHe 1941-
1945rr.

¢usukoB ronsl Benmukoit OteuecTBEHHOM
BOMHBI 1941-1945»

Peanuzanus monyist BocnuTaTeslbHOU porpamMmsl «LLIKOJIBHBINA ypOK» Hara
MepornpusTtus Bun nestenpHOCTH
Jens [ToGenbl COBETCKOTO YerHblii )xypHai o teme: «Pojb ydeHbIX- 4-8 mas

Peanu3zauuss npopMUHUMYMA B YPOUHOM JAeSATEJIbHOCTH

Ne mi/m \ Ha3zBanue pasnena \ Coneprxanue

7 xyacc

1. Paznen 2. IlepBoHauaabHble CBEACHHUS O CTPOCHUM BEIIECTBA Omneparop au¢ G y3nOHHBIX MTPOIECCOB

2. Pa3pnen 4. /laBnenue TBepAbIX TeN, )KUJIKOCTEN U Ta30B [IpeccoBumk Tpy6 u npoduneit

8 KJacc

1. Paznen 1 «TemnoBsie siBiIeHUS KonTposep no tepmoobpadboTke

2. Pa3znen 2 «O1eKTpOMarHuTHbIE SIBICHUSD) DIEKTPOMOHTAKHHK I10 3JIEKTPUUECKUM MalllMHAM

9 knacc

1. Paznen 1. Mexanuueckue siBJIeHUS OrnepaTop aBTOMaTHYECKUX U TTOJTYaBTOMATHYECKUX JIMHUM CTAHKOB U
YCTaHOBOK

2. Pa3nen 5. KBaHTOBEIE ABIICHUSA Jlozumerpuct




