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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1o ¢u3MKe Ha ypPOBHE OCHOBHOTO 0OLIEro 0OOpa3oBaHHs COCTAaBICHA HAa OCHOBE
MOJIOKEHUH W TpeOOBaHMH K pe3ylibTaTaM OCBOCHMs Ha 0a30BOM YpOBHE OCHOBHOHM 0Opa3oBaTeNbHOU
nporpammsl, npezacraBieHHslx B PI'OC 00O, a takke ¢ yu€rom QenepanbHOil paboyeil mporpamMmbl
BocnuTanus 1 KoHuennuu npenoaBanus yueOHoro npeamera « Ou3ukay.

Copepxanue TporpaMMbl 1O (H3MKE HANpaBlIeHO Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYaIOUIMXCSl M OPraHU3aIMIO U3ydeHUs (PU3UKU Ha NEesITeIbHOCTHON OCHOBE. B mporpamme
1o (U3UKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO mpeaMera B peanmsanuu tpedoBanuii ®I'OC OO0 x
TUTAHUPYEMBIM JIMYHOCTHBIM M METAIPEIMETHBIM pe3ylibTaTaM 00y4eHUs, a TAaK)Ke MEKIIPEIMETHBIE CBSI3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX PEAMETOB Ha YPOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHus.

[Iporpamma mo ¢u3MKe ycTaHaBIMBAET paclpenesieHne yd4eOHOTO MaTepHalia Mo rojiaM OOy4YeHHs
(mo kiaccam), mpesiaraeT NPUMEPHYIO IOCIEIOBATENIbHOCTh HM3Y4YEHHS] TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COAEPKAHMSI U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUaromuxcs.

[Iporpamma mo ¢usuke paspaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKONW MOMOIIM YUHUTENI0 B
co37aHUU paboyel MPorpaMMBbI 10 Y4eOHOMY IIPEIMETY.

®u3nka ABIFETCS CUCTEMOOOPa3yOIIUM JUIl €CTECTBEHHO-HAayYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIeXKAaT B OCHOBE MPOIIECCOB U SIBJICHUM, N3ydyaeMbIX XUMuUeH, Ouosoruei,
acTpoHOMHeW W (u3Mveckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO KapTUHY MHPA,
npenocTaBisieT HanOoJiee SCHbIE 0Opa3lbl MPUMEHEHHs] HAyYHOrO0 METOoJa MO3HaHMs, TO €CTh crocola
MOJIy4€HUs JOCTOBEPHBIX 3HAHUN O MUDpE.

OpHa u3 IMaBHBIX 33/1a4 (PU3MUECKOT0 00pa30BaHUs B CTPYKType oOIero oopa3oBaHusi COCTOUT B
(opMHUPOBaHUU €CTECTBEHHO-HAyYHON T'PaMOTHOCTH U MHTEpECa K HAyKe Y 00yJaromuxcs.

N3yuenue Gpu3nku Ha 6a30BOM ypOBHE IPEINOIAraeT OBJIAJAECHUE CIEAYIOIUMU KOMIIETEHTHOCTSIMU,
XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAY4YHYIO TPAMOTHOCTb!

Hay4YHO OOBSICHATH SIBJICHUS;
OLIEHUBATh U IOHUMAaTh 0COOEHHOCTH HAyYHOT'O MCCIIEJOBAHNUS;
MHTEPIPETUPOBATh JAHHBIE U UCIIOJIb30BATh HAYYHbIE IOKA3aTENbCTBA JJIS TIOTY4EHHsI BBIBOJIOB.

Ienn m3ydyeHus (U3MKKM Ha YpOBHE OCHOBHOTrO oOmiero oOpazoBaHus onpezeneHbl B Konnenuuu
npenojaBaHus  yyeOHoro mpenmera «®usuka» B o0Opa3oBaTesbHBIX OpraHuzauusax Poccuiickoit
denepanuy, peaqu3yoLUIMX OCHOBHbIE O00II€00pa30BaTENbHbBIE MPOrPaMMBbl, YTBEPKIEHHON pELIeHueM
Komnernn MunuctepcrBa npocsemennsi Poccuiickoit @enepanuu (mpoTokos ot 3 aexadbps 2019 r. Ne
[1K-4BH).

Heaun n3yyeHus GpU3NKH:
npuoOpeTeHre MHTepeca M CTpeMJIeHHs OOydarollMXcs K HaydHOMY M3YYEHHUIO HPUPOJbI, Pa3BUTHE HX
UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTaBICHUI O HAydyHOM MeToJe IO3HaHHUA M (OPMUPOBAHUE HCCIEIOBATEIbCKOIO
OTHOILIEHMSI K OKPY>KAIOIIHUM SIBJICHUSM;

(dbopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KakK pe3yjlbTaTa H3Yy4eHHMsT OCHOB CTPOCHHUs MaTepuu |
(byHIaMEHTaJIbHBIX 3aKOHOB (PM3UKHU;

(dbopMupoBaHHE MPEACTaBICHUN O poJu (PU3MKH Ui Pa3BUTHUSA APYIMX €CTECTBEHHBIX HAayK, TEXHUKH U
TEXHOJIOTUH;

pa3BUTHE NPEJCTABICHUNA O BO3MOXKHBIX cepax Oynymieil npodeccuoHanbHONW AEATENbHOCTH, CBSI3aHHOM
¢ (u3MKOH, MOATOTOBKA K aJIbHEHIIeMy 0OyYEeHHIO B TOM HAIlpaBJICHUH.

JlocTiokeHre 3THX Lesel MporpaMMsbl Mo (U3MKe Ha ypOBHE OCHOBHOTO oOIiero oOpa3oBaHUs
o0ecreunBaeTcsi pelIeHneM CIeIyonnX 3a1ay.
npuoOpeTeHne 3HaHU| O JUCKPETHOM CTPOSHHHM BEIIECTBA, O MEXAHWYECKUX, TEIUIOBBIX, MIEKTPUUECKHX,
MarHUTHBIX U KBAaHTOBBIX SIBICHUSIX;



owukwNE

proOpeTeHrne YMEHUH OIUCHIBAaTh U OOBSICHATH (PU3UYECKHE SBICHUS C HCIIOJL30BAHMEM TOTYYCHHBIX
3HAHUI;
OCBOCHHE METOJIOB PEIICHHS MPOCTCUITNX PAcu€THBIX 3a7ad C MCIOJb30BaHUEM (U3MYECKUX MOJCTCH,
TBOPUYECKUX U MPAKTUKO-OPHCHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHHWH HaOIOaTh MPUPOIHBIC SIBICHUS ¥ BBHITIOIHATH OTBITHI, JIAOOpAaTOpHBIE PabOTHI U
IKCIIEPUMEHTAIBLHBIC UCCIICIOBAHUS C UCIIOJIB30BAHUEM U3MEPUTEIIBHBIX IPHUOOPOB;
OCBOCHHE MPUEMOB paboThl ¢ wuHpopMammel (GU3UIECKOro CoJep)KaHus, BKIoYas HH(DOpPMALUIO O
COBPEMEHHBIX JIOCTHKCHUSX (PU3WKH, aHATU3 U KPUTHIECKOE OIICHUBAaHUE WH(POPMAITUH;
3HAKOMCTBO €O chepamu poeCCHOHATBHON NEATSIILHOCTH, CB3aHHBIMU C (DU3UKOW, H COBPEMEHHBIMHU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JIOCTIKEHUSIX (PU3MUSCKON HAYKH.

Ha usyuyenue ¢pusuku (6a30BbIil ypoBEHb) HA YPOBHE OCHOBHOTO O0IIEro 0Opa30BaHMs OTBOIUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 8 kiacce — 68 yacoB (2 yaca B Henemo), B 9 kiacce
— 102 gaca (3 gaca B HeEINIO).

[Ipennaraempiii B mporpamMme Mo (usnke mepedyeHb JIabopaToOpHbIX pPaOOT W OMNBITOB HOCHUT
pEeKOMEHAATENbHBIA XapaKTep, Y4WUTeNb JeNlaeT BHIOOpP NMpOBENEHUs JIaOOpaTOpHBIX pPabOT M ONBITOB C
y4€TOM UHAMBHIYaJbHBIX OCOOCHHOCTEH OOy4arouuxcs, CHUCKAa SKCIEPUMEHTAJIbHBIX 3aJaHUi,
IIpe/UIaraéMblX B paMKaX OCHOBHOI'O T'OCY/IapCTBEHHOIO K3aMeHa 1o (hu3uke.

COILEP KXAHUE OBYUYEHUA

7 KJIACC

Pa3znen 1. ®usnka v €€ poJsib B NO3HAHUM OKPY:KAIOUIEro MUPA.

®usnka — Hayka o npupone. fABneHus npupoasl. Pu3nUecKue SBICHUS: MEXaHUYECKHE, TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

®dusndeckue BeMMUuHBL. M3mepenue dusnueckux BennuuH. Ousmveckue npubdopsl. [lorpemnocts
n3MepeHuil. MexIyHapoaHasi CUCTeEMa €ANHULI.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAayKH H3Y4alOT NpHpody. EcTecTBeHHO-Hay4HBIH METOJ]
MO3HAHUsS: HaONOJICHHUEe, TOCTAaHOBKA HAay4yHOTO BOIPOCA, BBIIBIKEHHE TUIIOTE3, AIKCHEPUMEHT II0
MIPOBEpPKE THUIIOTE3, 00bsiICHEHHE Habmogaemoro siBieHus. Onucanue GU3NYECKUX SBICHUN C MOMOIIBIO
MOJEIIEN.

Jemoncmpayuu.

Mexanuueckue, TEII0BbIE, JEKTPUUECKUE, MATHUTHbBIE, CBETOBBIE SIBJICHUS.

duznyeckue NpubOpsI U MpoIieaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U ITU(POBBIM MPUOOPOM.
Jlabopamopnwie pabomuol u onvimel.

Omnpenenenre NeHbI JeNIeHUs KAl U3MEPUTEIBHOTO pudopa.

N3mepenue pacctossHU.

N3mepenue 00bEMa KUAKOCTH U TBEPJIOTO TEA.

Onpeznenenue pa3MepoB MaJIbIX TEJ.

N3mepenune temneparypsl Ipy MOMOILH KUAKOCTHOTO TEPMOMETPA U IaTUYUKA TEMIIEPATYpPHI.

[IpoBenenue wuccneaoBaHUS 1O MPOBEPKE THUMOTE3bl: JANBHOCTh TMOJNETA IIAPUKA, IYIIEHHOTO

TOPU30HTAIILHO, TeM 00JIbllIe, 4eM OO0JIbIlIe BHICOTA MYCKa.

Paspean 2. IlepBoHavanbHbIe CBeJICHUSI 0 CTPOCHNH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mmepbl. ONbITHI, JI0Ka3bIBAIOUIME AUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBr>xkeHune yacTul BeuiecTBa. CBs3b CKOPOCTH JABWKEHUS YacTHI] ¢ Temrmeparypoil. bpoyHoBckoe
nBukeHue, nuddysus. BzanmoaelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHUE U OTTAIKHUBAHUE.
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ArperatHble COCTOSHUS BEIIECTBA: CTPOCHUE T'a30B, KUIKOCTEH U TBEPABIX (KPUCTALTUYECKUX) TE.
B3auMocBsI3p  MexJy CBOMCTBaMHM  BEIIECTB B  Pa3HbIX  arperaTHbIX  COCTOSIHMSX M UX
ATOMHO-MOJIEKYJISIPHBIM CTpoeHrueM. OCcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

emoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBHYKEHUSI.
Hab6monenue nuddysun.
Habmoienue SBiICHMA, 0OBACHSIONUXCS MTPUTSDKEHUEM HITM OTTAIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuie pabomul u onvimoi.

Ornenka guaMerpa aroMa METOJIOM PSIIOB (C UCIOJIb30BaHUEM (oTorpaduii).
OnbITHI 110 HAOJIOIEHUIO TETNIOBOTO PACHIMPEHUSI Ta30B.
OnbITHI 110 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHHUS.

Paznen 3. /IBu:xenue u B3anMojeiicTBue TeJl.

Mexanuveckoe nBrkeHue. PaBHOMepHoe U HepaBHOMepHOe naBMKeHue. CkopocTh. CpemHsis
CKOPOCTbH MPU HEPABHOMEPHOM JIBIDKEHUH. Pacuér myTu 1 BpeMEHH JIBHIKEHUS.

SBnenue wHepnuu. 3aKOH HUHEpUMU. B3aummonelcTBHe Ten Kak MPUYMHA U3MEHEHHUS CKOPOCTH
NBWKEHUsT Ten. Macca kak Mepa HWHEpTHOCTH Tena. [lmotHocTe BemiecTBa. CBSI3b TUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuita Kak xapakTepHCTHKa B3auMozeicTBus ten. Cuna ynpyroctu u 3akoH ['yka. M3amepenue cuisl ¢
MTOMOTIIBIO JUHAMOMETpA. SIBJICHUE TATOTEHUS W cuila TsokecTd. Cua TSDKECTH Ha IPYrux miaHerax. Bec
tena. HeBecomocth. CllOKE€HHE CHII, HAMPABJIEHHBIX MO OJHOW mpsiMoil. PaBHonelcTByromas cwi. Cuina
TpeHus. TpeHue CKOBKEHHS U TpeHUe ToKos. TpeHne B Mpupoie U TEXHUKE.

Hemoncmpayuu.

Habmionenue MexaHu4ecKoro JIBHKEHHS Tena.

N3MepeHnne cCKopoCcTu NPSAMOJIMHEHHOTO JBUKECHHUS.
Habmionenue siBjaeHUs] HHEPIUH.

HaGnronenne n3smMeHeHus CKOPOCTH MPH B3aMMOICHCTBHUH TEJl.
CpaBHeHME Mace MO0 B3aUMOJICUCTBUIO TE.

CroxeHue cuil, HalpaBJICHHBIX IO OJJHOW MPSIMO.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO [BHKEHHS (IIapuKa B JKMIKOCTH, MOJEIH 3JIEKTPUYECKOTO
aBTOMOOWJIS M TaK Jajiee).

Omnpenenenue cpegHeil CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa MO0 HAKIIOHHOM TMIIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPIOTO TeNa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHHs (1edopMaliun) Npy>KUHbI OT MPUII0KEHHON CHITBI.
OnbIThI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJBKEHHS OT Beca Tella W XapakTepa
COTPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3znea 4. /laByienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbBIIICHUS U yBENUYCHUS NaBlieHus. JlaBieHue ra3a. 3aBUCUMOCTD JIaBJICHUSA
raza ot o0wéma, Temreparypsl. [lepenaya naBrneHus TBEPABIMHU TelaMU, KUIAKOCTSIMH U Ta3aMu. 3aKOH
[Tackans. [TneBMaTHyeckre MalIMHbI. 3aBUCUMOCTH JaBJICHUS KUJIKOCTH OT TIyOHHBI. [ MapocTaTudeckuii
napanokc. Coobmaromuecs cocynsl. [ uapapnuyeckre MeXaHU3MBI.

Atmocdepa 3emnn u arMocdepHoe naBieHue. [[pUUMHBI CyIIECTBOBAHUS BO3AYIIHON 000JIOYKH
3emnu. OnbiT Toppuderu. M3mepenne atMochepHOro AaBieHusl. 3aBUCUMOCTh aTMOC(hepHOTo JaBIeHUS
OT BBICOTHI HaJl ypoBHEM Mops. [Iprbops! 115 n3mMepeHus: aTMoc(pepHOro AaBIECHUSI.

JleiicTBHE XKUAKOCTH W Ta3a Ha MOTPYKEHHOE B HHUX Telo. BelTankuparomias (apXxuMeaoBa) CHIa.
3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPHI.
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Ilepenada naBineHUs )KUIKOCTBIO U Fa30M.

CooOmmarommuecst COCy/Ibl.

I'mppasinueckuii npecc.

[IposiBienue aericTBUsS aTMOC(EPHOTO TABICHHMSI.

3aBHCHMOCTD BBITAIKHBAIONICH CUJIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U TNIOTHOCTHU JKUIAKOCTH.
PaBeHCTBO BBITAIKUBAIOIIECH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue maBaHus T IUIABAaHUE WM MOTPYKEHHE TEI B 3aBUCUMOCTH OT COOTHOLIEHUS IJIOTHOCTEH
TeJa U )KUJKOCTH.

Jlabopamopnuie pabomul u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa NOrpyKEHHOM B )KMJIKOCTh YacCTH TeEJa.
Onpenenenne BbITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B JKUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIIKUBAOIIEH CHJIBI, IEHCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT MaCChI TElA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIbIL, IEHCTBYIONIEH Ha TEJO B KUIKOCTH, OT
00BbEMa NOrpyKEHHOM B )KUJIKOCTh YACTH T€Ja U OT MJIOTHOCTH XKUIAKOCTH.

KonctpynpoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOJIKH U OIIPEAEIICHUE €€ IPy30I10AbEMHOCTH.

Pa3nea 5. PaGora u MomHocTh. JHEprus.

Mexannyeckasi pabota. MOLTHOCTb.

[Ipocthie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTb. [IpaBmiio paBHOBECHs pblyara.
[Ipumenenue npaBuia paBHOBecUs pbluara K Onoky. «3ojotoe mpasmio» MexaHuku. KIIJ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckass 3Heprusa. KuHetndeckas u noTeHIuManbHas 3Heprus. [IpeBpainenue oxHOro Buaa
MEXaHUYECKOM PHEPTUH B IPYroil. 3aKOH COXPAHEHHUsI SJHEPIUU B MEXAHUKE.

Hemoncmpayuu.

IIprmepbl NPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenne paboThl CHIIbI TPEHUS IPU PABHOMEPHOM JBM)KEHUH TEJa IO TOPU30HTAIBHON MOBEPXHOCTH.
HccnenoBanue ycioBuid paBHOBECHSI pblyara.

N3amepenne KIIJI HaKIOHHOW IJTIOCKOCTH.

N3ydeHne 3aK0Ha COXPAHEHUSI MEXAHUYECKON SHEPTUH.

8 KVIACC

Pa3nen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KMHETUYECKOM TEOpUM CTPOCHMS BemlectBa. Macca u
pa3Mephbl aTOMOB H MOJIEKYJL. OTBITHI, MOTBEPKAIOIINE OCHOBHBIC MTOJIOKCHUS
MOJIEKYJIIPHO-KMHETHYECKON TEOpUHU.

Mogenu TBEPAOrO, JKHUJIKOTO W Ta3000pa3HOr0 COCTOSIHME BemecTBa. Kpucramiueckue u
amopdubie Tema. OOBSICHEHHE CBOWMCTB Ta30B, XUIAKOCTEH M TBEPABIX TEI HAa OCHOBE IOJIOKCHUM
MOJIEKYJIIPHO--KUHETUUECKOW Teopunu. CMayuBaHUE U KaWJULSIPHbIE SIBJIEHUSA. Te€IIOBOE pacUIMpeHHe U
Cc)KaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JBMXKEHHS 4acTull. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUs BHYTPEHHEH SHEpruu: Tersionepenada U coBepiieHue paboTel. Bujbl
TEIIONEpeIauu: TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUEHHUE.

KonudectBo TeminoTel. YaenabHas TEIIOEMKOCTh BelIeCTBA. TeMI000MEH M TEIUIOBOE PaBHOBECHE.
VYpaBHeHue TeruoBoro Oamanca. [lnaBneHue M oTBepeBaHHE KPUCTAIMYECKHX BEIIECTB. Y AeIbHas
Teruiota miaBieHus. llapooOpa3oBanme u koHaeHcauus. Vcmapenuwe. Kumnenuwe. YiaenpHas Teruiora
napooOpazoBaHus. 3aBUCUMOCTh TeMIIEPATyphbl KUTIEHUSI OT aTMOC(EPHOTO TaBICHHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIIMBA. Y IelbHas TEMI0Ta CrOPaHUsL.
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10.
11.
12.
13.

[Mpunnunsr pabotel TeroBbix asurareneit KIIJ[ teruioBoro asurarens. TeruioBble OBUraTeNud U
3alMUTA OKPYXKAIOLIEH Cpelbl.
3aKOH COXpaHEHMsI U IIPEBPALLEHUS S3HEPTUU B TEIUIOBBIX IIPOLECCAX.
emoncmpayuu.
Habmonenne 6poyHOBCKOTO JIBHYKEHUSI.
Hab6monenue nuddysun.
HaGnronenue siBieHUi cMaulBaHUs M KalTWJUISIPHBIX SIBIICHUH.
HaGnroeHue TerioBoro pacimpeHust Tel.
V3meHeHne naBiieHus ra3a Mpu W3MEHEHHH 00bEMa M HarpeBaHUH WITHA OXJIAXKICHHH.
[IpaBuna n3mMepeHus TeMneparypsl.
Bupael Tenionepenayu.
OxnakJieHue Mpu COBEPLUICHUH PabOTHI.
Harpesanue npu coBepiieHUH padOThl BHEUTHUMH CUIIAMH.

. CpaBHeHuE TEIMIOEMKOCTEN Pa3InYHBIX BEIIECTB.

. Habmonenne xumneHus.

. HaGnrogenue mocTostHCTBA TeMIIEpaTyphl TIPH TUTABJICHHH.
. Moienu TemIoBhIX ABUTATEIICH.

Jlabopamopnwie pabomel u onvimel.
OMnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKECHHUS.
OMBITHI IO BBIPANTABAHUIO KPUCTAIIIOB TTOBAPEHHOM COJIM WJIH caxapa.
OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIUPEHHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEIl.
Ompenenenre qaBaeHUs BO3AyXa B OaJUIOHE MITIPHUIIA.
OnepIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJICHHUS BO3JAyXa OT €ro o0béMa M HarpeBaHUs WU
OXJIAXKICHHUSL.
[TpoBepka runmoTe3bl TMHEHHOW 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUIECKON TPYOKE OT
TeMIEPATYPBHI.
Habmionenue m3MeHeHus: BHYTpEHHEW SHEpPruu Tella B pe3yibTaTe TeIionepeaayd U paboThl BHEIIHUX
CHIL.
HccnenoBanue siBieHUs TEIII000MEHA IPU CMEUIMBAHUK XOJIOIHOM U TOpsiYei BOABI.
Omnpenenenre KOJIMYECTBA TEIIOTHI, OJYYEHHOTO BOJOW MPH TEIIO0OOMEHE C HarpeThiM METaNTUYeCKUM
LUAJIMHIPOM.
Onpenenexue yneabHON TEIIIOEMKOCTH BELIECTBA.
HccnepoBanue npoiecca UCrapeHusl.
OnpeneneHre OTHOCUTENIBHON BIIaKHOCTH BO3/yXa.
Ornpenenenue yeabHOU TEMJIOTHI IIJIaBICHUS JIb/IA.

Paznea 7. DiiekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

Onektpusanus Ten. JBa pola 3neKTpuYecKuX 3apsaoB. BzaumopeiicTBue 3apspKeHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJCHMCTBHS 3apsHKEHHBIX TENl OT BEIUYHMHBI 3apsIOB M PACCTOSIHUS
MEXIy TeJlaMu).

Onektpuueckoe mnoJsie. Hanpspk€HHOCTh  anekTpuueckoro moss.  [lpuHnun — cynepno3uuuu
ANEKTPUYECKHUX MOoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snekTpuueckux 3apsAoB. DJIEMEHTApPHBIM snekTpuyeckuid 3apsia. CTpoeHue aroma.
[IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHHUS SIEKTPUUECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBHUS CYILIECTBOBAHUS AJIEKTPUUECKOTO TOKA. VICTOUHHMKM MOCTOSHHOTO
ToKa. JIeHCTBUS DIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE). DIEKTPUYECKU TOK B
KHUJKOCTSAX U raszax.



WO Nk WN R

NNNNNNRRRRRRRRR R
VS WNRPROWLWOWNOODUL D WNERO

o Uk wnNeE

Onextpuueckas nenb. Cuna Toka. OnekTpuyeckoe HampspkeHue. CONpOoTHUBIEHUE IPOBOJHUKA.
VY aenpHOE conpoTHBIIEHUE BellecTBa. 3akoH OMa Juid yyacTka uenu. [locnenoBaTenbHOE U apajliesibHOE
COEJIMHEHUE IPOBOIHUKOB.

Pabota W MOIIHOCTH 3NIEKTPHUYECKOTO TOKa. 3akoH Jlxoyns—JleHma. Dnexkrpuyeckue Ienud H
MOTPEOUTENN ICKTPUIECKOH sHeprun B ObITY. KOopoTkoe 3aMbIkaHMe.

[ToctostHHbIE MarHuThl. B3anMoaelcTBUE MOCTOSSHHBIX MAarHuToB. MarHuTHOE mnoJie. MarHuTtHoe
nosie 3eMJIM M €ro 3HaueHue s >kM3HM Ha 3emiie. OmbIT Opcrena. MarHuTHoe 1Mosie 3IeKTPUYECKOro
ToKa. [IpyuMeHeHue 31eKTpOMarHuToB B TeXHUKE. JlelicTBUE€ MarHUTHOIO IOJISI HAa IPOBOJHUK C TOKOM.
DneKTpoBUraTesb NOCTOSTHHOIO ToKa. Vcnonb3oBaHue 31eKTpoABUraTeieil B TEXHUUECKUX YCTPONHCTBAX
1 Ha TPaHCHOPTE.

Onbrtel @apanes. fBienue snexkTpoMarHuTHON uHAykuuu. [IpaBuno Jlenna. DnexTporeneparop.
CrocoObl MOMy4YeHUs] DICKTPUUYECKONW HSHEPTHH. DJIEKTPOCTAHIIMM Ha BO300HOBISIEMBIX HCTOYHHKAX
SHEpPruMu.

Jemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa poja 3JIEKTPUYECKUX 3apsA0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE AIEKTPOCKOIA.

DneKkTpocTaTudecKas HHIYKIHUS.

3aKOH COXpaHEeHHsI JIEKTPUUECKUX 3apsI0B.

[IpoBOTHUKY U TUAIIEKTPUKH.

MoenupoBaHH€e CUIIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJISI.

HcTouHMKH MOCTOSTHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

. DNEKTPUUYECKUN TOK B KHUJIKOCTH.

. I"'a30BBIi1 pa3ps.

. I3mepeHune cuipl TOKa aMIepMeETPOM.

. I3mepenue 35eKTpuuecKoro HampsHKeHUS BOJTBTMETPOM.

. PeocTtaTt u Mara3uH conpoTHUBIICHUI.

. BzaumoelicTBre OCTOSHHBIX MArHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3ICIICHHsI TIOJI0OCOB MarHUTA.
. MoaenupoBaHue MarHUTHBIX MOJICH IMOCTOSTHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarauTHO€ 10JIe TOKa. DJIEKTPOMAarHuT.

. JleficTBMe MarHUTHOTO TI0JISI HA MPOBOJHUK C TOKOM.

. DNEKTPOJBUraTEIIb MIOCTOSTHHOTO TOKA.

. UccnienoBanue sIBIEHUS AIEKTPOMArHUTHOM WHIYKIIUU.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIlPaBJICHUS UHIYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOZHUKHOBEHUSI.
. DJIIEKTpOTreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwvie pabomot u onvimol.
OnbIThI M0 HAOTIOACHUIO JCKTPU3AINH T€T HMHIYKIIUEH U IPU COMPUKOCHOBEHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJI HA POBOJIHUKH U JUAIEKTPUKH.
COopka u mpoBepka padOThI ANEKTPHUUECKOH IETH MOCTOSTHHOTO TOKA.
W3mepenue u perynupoBaHue CUITbI TOKA.
N3mepenue u perynmpoBaHue HAMPsHKEHUS.
HccnenoBanue 3aBHCHUMOCTH CHJIBI TOKA, HUIYIIETO Yepe3 Pe3ncCTOp, OT COMPOTUBIEHUS pPE3UCTOpa M
HaMpPsDKEHUS HA PE3UCTOPE.
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OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb JIEKTPUUYECKOTO CONPOTUBIIEHUS MPOBOJHUKA OT €0 JJIMHBI,
IJIOLIA/IM MTOTIEPEYHOI0 CEUYEHUS U MaTepuaa.

IIpoBepka npaBuiia ClI0KEHUsSI HAIIPSHKEHUH MIPU ITOCIIE0BATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia Jyisd CUJIbl TOKA MIPH APAJLIEIbHOM COETUHEHUH PE3UCTOPOB.

Omnpenenenue pabOThI AMEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOpP.

Onpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BHIAEIIEMON Ha pE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYILETO YEPE3 JIAMIIOUKY, OT HAMPSKEHUs Ha HEH.

Onpenenenne KII/] narpeBaresns.

HccnenoBanne MarHuTHOrO B3aUMOJIEMCTBHS TIOCTOSIHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO MOJISt HOCTOSTHHBIX MArHUTOB IPU UX 0ObEIMHEHUU U Pa3/ICJICHUN.

UccnenoBanue nelcTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aMMOJEHCTBUS KaTYIIKHM C TOKOM M MarHUTa OT CHJIBI
TOKa U HalpaBJIeHUs TOKA B KaTYIIKE.

W3ydeHnue neicTBYUsI MarHUTHOTO I0JISI HA TIPOBOJIHUK C TOKOM.

KoHncTpynpoBanue u uzydenue padoThl 3J1€KTPOABUTaTENSL.

N3mepenune KII/] anekTpoaBUrareIbHON YCTaHOBKH.

OnBITHI IO UCCIIEIOBAHUIO SIBICHHUS SIEKTPOMArHUTHOM MHAYKIIMH: UCCIIEIOBaHNE NU3MEHEHUI 3HaYeHUs U
HaIpaBJIeHUs UHAYKIMOHHOTO TOKa.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHHS.

Mexannueckoe ABWKeHHE. MarepuanibHas Touka. Cucrema otrcuéra. OTHOCHUTENBHOCTh
MEXaHMYECKOTro ABWXeHUs. PaBHOMEpHOE NpsAMOJuHEtHOe aABuxkeHne. HepaBHOMepHOE MPSAMOJIMHEHHOE
nBrkeHne. CpeHsas 1 MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOyckopeHHOE npsiMoInHelHOe nBkeHue. CBoOo1HOE nageHue. OnbIThl [ anmies.

PaBHOMEpHOE NBHKEHHE TIO OKpY)XHOCTH. Ilepronm m vacrota oOpamieHus. JIuHeiHas u yrioBas
ckopoctu. LleHTpocTpeMuTENIbHOE YCKOPEHNE.

[TepBriit 3akoH Herotona. Bropoit 3akon Herorona. Tperuit 3axkon Hprorona. [lpuniun
CYIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH 'yka. Cuita TpeHuUs: cuia TPEHUs CKOJIbXKEHHMSI, CUjla TPEHUSI IOKOs, Ipyrue
BH/JIbI TPEHHUSL.

Cuna TsKECTM M 3aKOH BCEMUPHOTO TATOTEHHs. YCKOpeHue cBOOOaHOro mnajeHus. JIBuxeHue
nmaHeT BOoKpyr Connua. IlepBas kocMuueckas ckopocTb. HeBecoMOCTh U eperpy3Ku.

PaBHOBecue MmarepuanbHOM TOukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpAOro Ttema ¢
3aKpEIJIEHHON OChIO BpalieHuss. MoMeHT cuibl. LleHTp TsikecTH.

Nmnynse Tena. IsMenenne umnynbca. MMiynbe cuiibl. 3aKOH COXpaHEHUsl UMITylibca. PeakTuBHOE
JBUKEHHUE.

Mexannyeckasi paboTta ¥ MOIIHOCTh. PaboTa cuil TsbKeCTH, ynpyroctu, TpeHus. CBs3b SHEPruu U
pabotsl. [loTeHIManbHas SHEprus Teia, MOAHITOTO HaJ MOBEPXHOCTHIO 3eMid. [loTeHIManbHas SHEprus
ckatol mpyxusbl. Kunerndeckas sHeprus. Teopema O KHUHETHMYECKOM SHEpPruu. 3aKOH COXpaHEHUs
MEXaHUYECKOM IHEPTHUU.

Jemoncmpayuu.

Habmronenne MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHME MyTeH U TPACKTOPHIA IBHKEHUS OJJHOTO M TOTO YK€ Tela OTHOCUTENIBHO Pa3HbIX TEI OTCUETA.
N3mepenune ckopocTy U yCKOPEHUSI IPSIMOJIUHEHHOTO ABMKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHHUS.

Habmroienne ABMKEHUS TeNa M0 OKPYKHOCTH.
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HabOmioienne MexaHWYeCKHUX SIBJICHUW, TPOHMCXOIIMMX B cucrtemMe otcuéra «Temexka» mpu e€
PaBHOMEPHOM U YCKOPEHHOM JBIKEHHH OTHOCHUTEIILHO KaOMHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHUS TeJla OT MACChl TeJa U ICUCTBYIOIIEH HAa HETO CUJIBI.
HaGnronenue paBeHCTBA CHII IPY B3aUMOJICHCTBUY TEJ.

N3meneHue Beca Tenla IpU yCKOPEHHOM JIBUKEHHH.

Ilepenaya nMmmynbca Ipyu B3aMMOIEHCTBUH TEIL.

[IpeoOpa3oBaHust JHEPTUU NIPH B3AUMOICHCTBUH Tell.

CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHue UMITYJIbCa IPU a0COJIIOTHO YIIPYTrOM B3aWMOAECHCTBUU.
Habnronenne peakTHBHOTO JIBHKEHHS.

CoxpaHeHHe MEXaHUUECKON IHEPTUU ITPU CBOOOTHOM IaICHUHU.

Jlabopamopnwie pabomel u onvimel.
KonctpynpoBanue TpakTa 1jsi pa3roHa U JaJdbHEHIIIEro paBHOMEPHOTO JIBIKEHUS MIAPUKA UITH TEJICKKH.
Ormpenenenre cpeHe CKOPOCTH CKOJBXKEHUsI OpyCcKa UK JBMKEHUS IIapUKa 10 HAKIIOHHOM TIJIOCKOCTH.
Ornpenenenre yCKOPEHUs Tejla MpU paBHOYCKOPEHHOM JBHKEHUH TI0 HAKJIOHHOMW TIJIOCKOCTH.
UccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM TMPH DPABHOYCKOPEHHOM JBM)KECHUH 0€3 HadaabHOM
CKOPOCTH.
[IpoBepka TUIOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMIKEHUW 0€3 HAYaJIbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psii HEUETHBIX YUCEN, TO COOTBETCTBYIONINE MMPOMEKYTKH BPEMEHHU OJIMHAKOBBI.
UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO JAaBJICHHUS.
Omnpenenenne kodpPuUIMeHTa TPEHUST CKOTBKEHUS.
Omnpenenenne KECTKOCTU MPYKUHBI.
Omnpenenenre pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JABMKEHUU TeJla 0 TOPU30HTAILHOM MOBEPXHOCTH.

. Onpenenenre pabOThl CWIIBI YIPYrOoCTH MNpU MOAbEME Ipy3a C HCIOJIb30BAHHUEM HEMOJBUKHOIO U

MMOIBMYKHOTO OJIOKOB.
W3ydeHue 3akoHa COXpaHEHUSI SHEPTUU.
Pa3nen 9. MexannuecKkue KoJ1e0aHuA U BOJIHBI.
Konebarenbnoe nBuxeHue. OCHOBHBbIE XapaKTEPUCTHKU KoJeOaHUM: MEepHo, 4acToTa, aMIUIUTY/a.
Maremaruueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpatieHre sHepruu npu Koie0aTeIbHOM JIBUKEHUHU.
3aryxatomue konebanus. BeinykaeHHbie konebanus. Pezonanc. Mexannueckue BojHbI. CBOMCTBa
MexaHU4YecKux BoJIH. [IpojoibpHbIe U onepedHbie BOJHBL. [[J1MHa BOIHBI U CKOPOCTh €€ pacipOoCTpaHEHUs.
MexaHn4yeckue BOJIHBI B TBEPJOM TeJle, CEICMHUECKUE BOJIHBI.
3Byk. [’ poMKOCTh 3ByKa U BhicoTa TOHA. OTpaxkeHue 3Byka. UH(pa3Byk u yabTpas3ByK.
Hemoncmpauuu.
Habmronenue xoneGanuii Te moj 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmronenue xoneGanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habmronenue BIHYKIEHHBIX KOJIEOaHH U pe30HAHCA.
Pacmipoctpanenue mpooabHBIX U MONIEPEYHBIX BOJIH (Ha MOJIEIH).
Habmtonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKYCTUYECKHI1 pe30HaHC.
Jlabopamopuwvie pabomot u onvimol.
Omnpenenenre 4acTOThI U Meproia KojaeOaHu MaTeMaTHYeCKOro MasTHHKA.
Omnpenenenre 4acTOTHI U Miepro/ia KojaeOaHuil Mpy>KUHHOTO MasSTHHKA.
HccnenoBanue 3aBUCUMOCTH TIepHOAa KoJaeOaHUH MOIBEIIICHHOTO K HUTH Ipy3a OT JITMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHoa KoJebaHU MPYKMHHOTO MasiTHUKA OT Macchl Tpy3a.
[IpoBepka HE3aBHCUMOCTH MEepHOIa KoJIeOaHHii Irpy3a, MOJBEIICHHOTO K HUTH, OT MacChl Tpy3a.
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OnBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD TEpHOJia KOJeOAHUN MPYKUHHOTO MasgTHUKA OT MAacChl Tpy3a U
XKECTKOCTHU IIPYKUHBI.
N3mepenue yckopeHust CBOOOAHOTO TMa/ICHUS.
Pazjen 10. DjekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMArHUTHOE MoJie. DJIEKTpOMarHuTHbIe BOJIHBL. CBOMCTBA 3lIeKTpoMarHuTHHIX BoJH. [llkana
AJIEKTPOMArHUTHBIX BOJIH. VCIIOIb30BaHME 3IEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
CBoiiCTBa AJIEKTPOMArHUTHBIX BOJIH.
BousiHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie pabomul u onvimol.
N3yuenune cBONUCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMIIBHOTO TeedoHa.
Pasnen 11. CBeToBbIe SIBJIEHUS.
JlyueBast mognenb cBeta. Mctounuku cpera. IIpsMonuHeliHOe pacrnpocTpaHEeHHE CBeTa. 3aTMEHUs
Comnna u JIyasl. Otpaxxenue cBeta. [1nockoe 3epkaio. 3aKoH OTpaKEHUs CBETA.
[Ipenomnenne cBeta. 3akoH mperaoMieHHs cBera. [lonHOe BHyTpeHHEE OTpaK€HUE CBeTa.
Hcnons30Banme MOJTHOTO BHYTPEHHETO OTPAXKEHHUS B ONTHYECKUX CBETOBOIAX.
Jlunza. Xon mydeit B nuH3e. OnTtuueckas cucteMa (poroarnmapara, MUKpOCKOTa U Teleckomna. ['ma3
KaK ONTHYeCKas cucreMa. bim30pyKoCcTh U TabHO30PKOCTb.
Paznoxxenne Oenoro cBera B crmekrp. OmbiTel HploToHa. CrokeHUE CIEKTPaJbHBIX IIBETOB.
Jucnepcus cera.
Hemoncmpayuu.
[IpsamonuHeliHOE pacipoCTpaHEHHE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n306pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHYecKui CBETOBOJI.
Xon tydeid B coOuparomiei JInH3e.
XoJ1 my4der B pacCeuBarollen JIMH3E.
[Tonyuenue n3006paxeHHi ¢ TOMOIIBIO JIUH3.
[Tpunnun neiictBus doroanmnapara, MUKPOCKOTA U TEJIECKOIA.

. Monemnn riasa.
. Paznoxenue Genoro cBeTa B CEKTP.
. [lonyuenue 6enoro ceera mpu CIOKEHUHU CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomut u onvimel.
HccnenoBanue 3aBUCUMOCTH yIiia OTPaXEHUSI CBETOBOTO JIy4ya OT yrija MajaeHusl.
N3ydeHne xapakTepucTUK H300pakeHUs MTpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTHU yIJla MPEIOMIICHHS CBETOBOTO Jyda OT Yyriia MaJeHUs Ha TPaHHIE «BO3AyX—
CTEKJIO».
[Tonyuenue n300pakeHHi ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenre (OKYCHOTO PacCTOSHUS M ONTHYECKON CHITbI COOUpAIOIIEeH TUH3BI.
OnBITHI MO Pa3IOKEHHUIO OEI0TO CBETa B CIEKTP.
OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPU WX HAOIOIEHUU Yepe3 [[BETOBbIC (DUIIBTPBHI.
Pasznen 12. KBanToBblIe IBJICHHS.
Onwitel  Pesepdopna u mimanerapHas mojens aroma. Moxens atoma bopa. Ucmyckanwe u
norJyonieHne ceera atomoM. KBantel. JIuneluaTsie CIEKTpHI.
PannoaktuBHOCTh. Anb(a-, Oeta- W ramma-uznydeHus. CTpoeHue atomMHoro siapa. Hykmonnas
MO/IeNIb aTOMHOTO sAjipa. M3otonsl. PagroaktuBueie npespaiienus. [lepuosa nonypacnaaa aTOMHBIX siiep.
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SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOIO0 U MAaCCOBOTO YHCEN. DHEPrusi CBSI3U aTOMHBIX
anep. CBsi3b Maccel U dHepruu. Peakuuu cuntesa u aenenus saep. Mcrounnku snepruu CoJiHLa v 3BE31.

SAnepHas sHepreTuka. JleicTBUA paAMOAKTUBHBIX U3JIy4CHUM Ha )KUBBIC OPTAHU3MBI.

Jemoncmpayuu.

CrieKTphpl U3JIy4yeHUs U TOTJIOIIEHHUSL.
CrieKTphbl pa3au4HbIX I'a30B.
Crniextp BoAOpO/Ia.
Habnronenue TpexoB B kamepe BuibcoHa.
Pabora cuérunka HOHU3UPYIOUINX U3TyICHUI.
Peructpanus n3nydyeHus NpupoJHbIX MUHEPAJIOB U MPOTYKTOB.
Jlabopamopnuie pabomul u onvimel.
HabntoieHue CrIomHbIX U JIMHEHYaThIX CIEKTPOB U3JIyYEHHUS.
HccnenoBanue TpekoB: U3MEPEHHUE SHEPTUHU YACTHUIIBI [0 TOPMO3HOMY IYTH (110 GoTorpadusim).
N3mepenue paguoakTuBHOro oHa.

IToBTOpHUTEILHO-000011IAKOIIINI MOIYTb.

[ToBTOpHUTENBHO--0000MIAOIMI  MOIYAb TIpPEAHA3HAYEH IS CHCTeMaTH3aluu W 000O0IIeHHs
MIPEIMETHOTO COJIEP>KAHUS U ONBITA JEATEIbHOCTH, IPUOOPETEHHOTO MPHU U3YUYEHUU BCETO Kypca (U3HKH,
a Takke JIJs MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy Mo (u3uke JUisi 00ydaroliuxcs,
BBIOPABIIUX ITOT yUEOHBIN TPEMET.

[Ipy u3yyeHUM AAHHOTO MOJIYJSl PEATU3YIOTCS U CHCTEMAaTU3UPYIOTCS BHbI ACSITEIbHOCTH, Ha
OCHOBE KOTOpBIX OOecreynBaeTcsl JOCTHXKEHHUE NPEIMETHBIX U METAalpeIMETHBIX IIAHUPYEMbIX
pe3ynbTaToB 0OyueHHs, GOPMUPYETCSI €CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHHE HAayYHBIX METOJIOB
UCCIIEIOBAaHUS SBJICHUN MPHUPOJbI U TEXHHUKH, OBJIAJICHME YMEHUSMU OOBICHATH (U3UYECKUE SBICHUS,
MIPUMEHSS IOJyYEHHBIE 3HAHMSI, pelIaTh 3aJa4i, B TOM YUCIIE KAYECTBEHHBIE U YKCIIEPUMEHTAJIbHBIE.

[IpyHOMNIMATIBHO NEATENBbHOCTHBIM XapaKTep AAHHOTO pas3jefia peanu3yercs 3a CU€T TOro, 4TO
oOyuaroliuecs BBIMOIHSIIOT 331aHUs, B KOTOPBIX UM MpEJIaraeTcs:

Ha OCHOBE IIOJIYUEHHBIX 3HAHUN paACHO3HABaThb M HAy4YHO OOBSACHATH (U3UYECKUE SIBIICHUS B
OKpY’Karollel NpUpoJie U MOBCEAHEBHON KU3HU;

HCIO0JIb30BAaTh HAyYHbIE METOJbl UCCIEeNOBaHUS (DU3MUECKUX SBJICHHM, B TOM 4HMCIe AJS IPOBEPKU
TUIIOTE3 U MOJy4YEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH Hay4yHble OCHOBBI Hanbojiee Ba)XKHBIX JOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
MPAKTUYECKOTO HCIOJIb30BAHUS PA3JIMYHBIX MCTOYHUKOB 3HEPIMM HA OCHOBE 3aKOHA IPEBPAILECHUS M
COXpaHEHUs BCEX U3BECTHBIX BUJIOB SHEPIUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yuenne (U3MKM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs HANpPaBJICHO Ha JOCTHXEHUE
JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTEeNbHbIX PE3YJILTATOB.
B pesynprare u3ydeHus (QU3MKH Ha YPOBHE OCHOBHOIO 0OLIEro oOpa3oBaHMs y 00Yy4aroLIerocs
OyayT chopMUPOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3YNIbTAaThl B YACTH:
1) naTpHOTHYECKOr0 BOCTIMTAHUSA:
— IPOSIBJIIEHUE HHTEpeca K UCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKOM (pr3nueckoi HayKH;
— IICHHOCTHO€ OTHOILIEHHUE K JJOCTHIKEHUSIM POCCUMCKUX YUEHBIX--(PU3HKOB;
2) rpa’KAaHCKOI0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:
— TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXJE€HUH OOIIECTBEHHO 3HAYMMBIX U ITHUECKUX IMPOOIeM,
CBSI3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHUH (PU3HUKHY;
— OCO3HAHHE BAXHOCTU MOPAJIbHO--3TUYECKUX TPUHIIUIIOB B JESTEIBHOCTH yUYEHOTO;
3) 3¢TeTH4YeCKOT0 BOCIIUTAHMS:
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— BOCIIPHUATHE 3CTETUYECKHX KayecTB (PU3MUYECKOW HAyKH: €€ TapMOHHYHOTO IOCTPOCHHS, CTPOTOCTH,
TOYHOCTHU, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

— OCO3HAHME HEHHOCTH (PU3MUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHS MUPA, OCHOBBI PA3BUTHSA
TEXHOJIOTU, BAXKHEUILIEH COCTABIAIOIIEH KYIbTYPBHI;

— pa3BUTHE HAYYHOH J1F0003HATEIBHOCTH, HHTEPECA K UCCIIE0BATENLCKOM 1€ATEIbHOCTH;

5) popmMupoBaHus KyJbTYPbI 310POBbSl 1 IMOLHOHAJBLHOIO 0JIATONOTYYHS:

— OCO3HAHHUE IIEHHOCTH 0e30MacHOro oOpas3a *U3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpE, BaXKHOCTHU
npaBuia OE30MacHOTO TOBEJICHHWS HA TPAHCIOPTE, Ha JOpOrax, C OJIEKTPUYECKMM M TEIUIOBBIM
000pyZOBaHNEM B JIOMAIIHUX YCIOBHSIX;

— cOPMHPOBAHHOCTH HaBBIKA PEQIICKCUH, MPU3HAHUE CBOETO IMpaBa Ha OIIMOKY M TaKOTO e MpaBa y
JPYroro 4eioBeKa;

6) Tpya0BOro BOCIMTAHUSA:

— aKTHBHOE y4acTHe€ B PEIICHUU MPaKTHUUYECKUX 33/1a4 (B paMKax CeMbH, 00pa30BaTEIbHON OpPraHU3alllu,
ropojia, Kpas) TEXHOJIOTHYECKOW U COIMalIbHOM HAlpaBIEHHOCTH, TPEOYIOIINX B TOM YHCIIE U (PU3HUECKUX
3HAHHI;

— WHTEpEC K MPAKTHUYECKOMY U3YIeHHIO MPodeCcCuid, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

— OpHUEHTAalMs Ha MpuMeHeHue (PU3NUEeCKUX 3HAHHUM JUIsl pelleHus 3a7ad B 00JIacTH OKpYXarolle cpenbl,
TJIAHUPOBAHUS TTOCTYITKOB M OIEHKH MX BO3MOYKHBIX MOCJIEACTBUH /TSI OKPYXKAIOIIEH CpeIbl;

— OCO3HaHHUE IMI00aNbHOIO XapaKkTepa dKOJOTHYECKUX MPOOIeM U IyTel UX pelIeHHUs,;

8) apanTanmuu K U3MEHSIOUUMCS YCJIOBUAM COIMATBHON M IPUPOIHOM Cpeabl:

— MOTpeOHOCTh BO B3aMMOJCHCTBUM TpPU BBINOJHEHUH MCCIEAOBAHUNH U MPOEKTOB (pusmueckoit
HaIlPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSAM JPYTHX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO 1€ATEIbHOCTD;

— noTpeOHOCTh B OPMUPOBAHUU HOBBIX 3HAHHIA, B TOM 4Hcie (POPMYIUPOBATh UIECH, IOHATHUS, THIIOTE3b
0 ¢pU3NUECKNX 0OBEKTAX U SBICHUSIX,

— OCO3HaHUE JePUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTu (pus3mky;

— IUTAHUPOBAHHE CBOETO Pa3BUTH B MPUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;

— CTpeMJICHUE aHAJIM3UPOBATh U BBIABISATH B3aUMOCBSI3H MPUPObI, OOIIECTBA U SKOHOMHKH, B TOM YHUCJIE C
UCIO0JIb30BaHNEM (DU3UYECKUX 3HAHMIA

— OIIEHKa CBOMX JCHCTBHIl C Y4€TOM BIMSHHUS Ha OKPYKAIOIIYI0 CpPEly, BO3MOXHBIX TIJI0OAIbHBIX
OCJICACTBUU.

METAIIPEIMETHBIE PE3YJIbTATHI
B pesynprate ocBoeHMs MporpaMMmsbl 1O (PU3MKE Ha YpOBHE OCHOBHOIO 00Iero oopa3oBaHus y
oOyyaromerocsi Oyayr copMHpOBaHbI MeTanmpeIMeTHbIe Pe3yJbTaThbl, BKIIOYAIOLINE MO3HABAaTEIbHbIE

YHUBEpCaJbHbIE Yy4eOHblEe JIeHCTBHUSA, KOMMYHHMKATHBHbIE yHUBEpCalbHble YyueOHble JeHCTBHA,
peryasTUBHbIE YHUBEpCAIbHbIE yUeOHbIE IEHCTBHSL.

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jornueckue aeiicTBUA:

BBIABJIATH U XapaKTCPU30BaATh CYHICCTBCHHBIC ITPU3HAKN 00BEKTOB (ﬂBJ’ICHHﬁ);
YCTaHABJIMBATb CyIlICCTBCHHBIﬁ IMPU3HAK Knaccn(bmcaunn, OCHOBAaHMUA JJIsA 0606H_ICHI/I$I " CPABHCHUA,
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BBISIBJIATE 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pacCMaTpUBAEeMbIX (pakTaX, MAHHBIX M HAOIIOJCHHSX,
OTHOCAIIIUXCA K (1)H31/I‘I€CKI/IM SABJICHUAM,

BBIABJIATE NPUYUHHO--CIICACTBCHHBLIC CBA3U IPU U3YUYCHUU (1)I/I3I/I‘-I€CKI/IX SIBJICHUN © nmponeccoB, ACJIaTb
BbBIBOJIbI C HCIIOJIB30BAHUCM JACAYKTHBHBIX W HHIAYKTUBHBIX YMO3aKJ'IIO‘-I€HI/H>'I, BBIIBHUT'aTb THUIIOTC3BI O
B3aMMOCBA3IX (1)I/I3I/I'-I€CKI/IX BCJINYMH,

CaMOCTOSITEIIbHO BBIOMpPATh CIOCOO penieHus ydeOHOUW (u3ndeckoil 3amayn (CpaBHEHHE HECKOIBKHX
BAPUAHTOB pEILIEHNUs, BBIOOp HanboJee MOAXO0IAIIET0 ¢ YYETOM CaMOCTOSITEIbHO BbIJICTIEHHBIX KPUTEPUEB).
Ba3oBble uccienoBaTejbcKue IelicTBUS:

MCTIOJIB30BATh BOIIPOCHI KaK UCCIICAOBATEILCKUN HHCTPYMEHT TIO3HAHUS;

IIPOBOJUTH II0 CAMOCTOSATEIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECJOKHBIM (PU3MUECKUN SKCIEPUMEHT,
HeOoJIbIIOoe HccieIoBaHne (PU3UIECKOTO SIBIICHHS,

OLCHUBATb HAa NPUMCHHUMOCTb U NOCTOBCPHOCTDH I/IH(l)OpMaIII/IIO, MOJIYYCHHYIO B XOJ€ HCCJICJOBAHUA HIIU
IKCTIEPUMEHTA;

CaMOCTOSITENIBHO (hOPMYJIUPOBATH OO0OOIIEHHS W BBIBOJBI MO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHHUS,
OIIbITa, UCCIICAOBAHUA,

IMPOTrHO3UPOBATHL BO3MOXKHOC z[anLHeﬁmee Pa3BUTHC (1)I/I3I/IT-I€CKI/IX nmponeccoB, a TaKXKC BbLIABUTATH
MMPECAIIOJIOKCHUA 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Patora ¢ undopmaunmeii:

MPUMEHSTh pPa3InyHble METOJIbl, MHCTPYMEHThl M 3alpochl IpU MOUCKE U OTOOpEe HHPOpPMAIMU WU
JAHHBIX ¢ YYETOM MPEASIOKEHHON yueOHOM pu3nueckoit 3a1auu;

aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HUHTEPIPETUPOBATh HMH(OPMALUIO PA3IUYHBIX BUIOB U (opm
MIPEICTAaBIICHHS,

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANbHYIO (OpMY MpeAcTaBlieHUs HHQOpPMALMK U WIUIIOCTPUPOBATH
peliaeMble 3a7a4u HECIOKHBIMHU CXeMaMU, TuarpaMmmMaMu, HHOHM rpauKoil U uX KOMOMHAIUSIMH.
KoMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

B XOJie OOCYXICHHS Y4eOHOro Marepuana, pe3yJbTaToOB JIA0OPATOPHBIX pPabOT M MPOEKTOB 3a/1aBaTh
BOIPOCHI 1O CYIIECTBY OOCY)KJIaeMOM TeMbl M BBICKAa3bIBaTh WJIEH, HAllEJICHHbIC HAa pELICHHE 3aJayd U
nojJiep>kaHue 6JaroxkenaTeIbHOCTH OOIEHNUS;

COTOCTABJISATh CBOM CYXACHUS C CYKICHUSMHU JIPYTMX YYaCTHHUKOB JHaliora, 0OHapyXHBaTh pa3iudue U
CXOJICTBO TO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTaBIATh PE3YIbTAThl BHIIOJHEHHOTO (PU3NYECKOTO OMbITA (SKCIIEPUMEHTA, UCCIIeI0BaHus,
MPOEKTA);

MOHUMATh U HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW W HMHIUBUIYAIbHOW pabOThI MPH pElICHUU
KOHKPETHOM (hr3nueckoi mpooOiemMsl;

NPUHUMATh IEI1 COBMECTHOM JESTeNbHOCTH, OPraHU30BBIBaTh JACUCTBHUS 1O €€ JOCTHUKECHHIO:
pacmhpenensits poyid, OOCYKIaThb MPOLECCHl M Pe3ylbTaThl COBMECTHOH paboThl, 00001IaTh MHEHUs
HECKOJIbKUX JIIOJCH;

BBIMOJIHATh CBOIO YacTh PabOThl, JOCTUTas KayeCTBEHHOIO pe3yjbTaTa IO CBOEMY HAlpaBJICHUIO U
KOOPJIUHUPYSI CBOU JCHCTBUS C JPYTUMHU YIEHAMU KOMaH/IbI;

OLICHMBaThb KayeCTBO CBOEro BKJIaAa B OOMMH MNPOAYKT IO KPUTEPUSIM, CAMOCTOSITEIbHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NelicTBUS

Camoopranmsanms:

13



BBISIBJIATH TMPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CUTYyalusiX, TPEOYIOUIMX Ui peIIeHus (HU3NIECKUX
3HAHUI;

OPUEHTUPOBATHCS B PA3JIMYHBIX NOJIXOJAX MPUHATHS pelleHUuM (MHAMBUAYaJIbHOE, IPUHATUE PEILIECHUS B
rpymIe, IpUHIATHE PELLIEHUH TpyNoil);

CaMOCTOSITEIIBHO COCTaBJISTh aITOPUTM pelIeHus (PU3MUECKOM 3a/1auu WM IUIaHA MCCIEIOBAHUS C YIETOM
UMEIOLUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBAaTh IIpeajgaraeMble BapHaHTbI
peuieHui;

JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJIb, JMOLMOHAJIbHBII HHTEJVIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYAllMU U IIpeIaraTh IjIaH €€ U3MEHEHHS,;

OOBSICHATH TPUYMHBI JOCTHKEHUS (HEIOCTHMIKEHHUS) pe3yabTaTOB [ESITEIBHOCTH, JaBaTh OILEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTbH KOPPEKTHBBI B JEATEIBHOCTb (B TOM YHUCIIE€ B XOJ BBIIOJHEHUS (PU3UUECKOTO UCCIIECIOBAHUS WU
MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHMBILMXCS CHUTYyallud, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA €U U YCIOBUAM;

CTaBUTh ce0sl Ha MECTO JIpPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHMHM Ha HAy4YHYI TEMY, TOHHUMATh
MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;

MPU3HABaTh CBOE MPaBO Ha OIMMOKY MpHU peleHuH (U3NYECKUX 3a]a4 UM B YTBEPXKJIEHUSAX Ha Hay4yHBIE
TE€MBI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIbTATDBI

K xoHmy oOydyenuss B 7 Kjacce MpeIMETHBIC pe3yJabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:
WCTIONh30BaTh MOHATHUS: (U3NYECKHE W XUMUYECKUE SIBJICHUS, HAOJIOJECHUE, SKCIEPUMEHT, MOJIEINb,
THIIOTE3a, SMHUIBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJICKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KHJIKOE, Ta3000pa3HOE), MEXaHHMUYECKOE IBIKECHHE (paBHOMEPHOE, HEPaBHOMEpPHOE, MPSIMOJMHEHHOE),
TPAaeKTOpHUs, paBHOACWCTBYyMmas cwia, jaedopmanus (ympyras, IUIAaCTHYECKas), HEBECOMOCTb,
COOOMIAFOIIUECS COCY/IBI;
pasnmuyath sBiueHus (auddys3us, TerIoBoe IBMKEHHUE YAaCTUI[ BEIIECTBA, PAaBHOMEPHOE BIDKEHHE,
HEpaBHOMEPHOE JBIKCHHE, WHEPIHs, B3aMMOJICHCTBHE TeJ, paBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHON
OCBIO BpAIICHUs, TIepeiavya IaBJICHUS TBEPIABIMU TEJIAMH, )KUJKOCTSMH U Ta3aMH, aTMOC(HEpHOE JIaBJICHUE,
IUTABaHUE TeJ, TPEBPAlICHUS MEXaHWUYECKOW JHEPruu) MO ONUCAHWIO UX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHHE;
pacro3HaBaTh TMPOSIBICHHE HM3YUYCHHBIX (H3UUECKUX SBICHUA B OKpPYXAIOIIEM MHUpPE, B TOM YHUCIIE
dbu3nveckue SBICHHUS B MPUPOJIC: MIPUMEPHI JBIKCHHUS C PA3IMYHBIMH CKOPOCTSIMH B JKUBOW M HEXHBOMN
MPUPOJIC, NCHCTBUE CHJIBI TPEHUS B MPHUPOJIC M TEXHUKE, BIMUSHUE aTMOCHEPHOTO JABJICHUS Ha KUBOU
OpraHu3M, IJaBaHHE pbIO, phIYaru B TeNE YeIOBEKa, MPU ATOM IMEPEBOAUTH MPAKTHUYECKYIO 33/1ady B
yueOHYI0, BBIACISATH CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3UUECKUX SIBICHHUIA,
OTIMCHIBATh M3y4YCHHbIE CBOMCTBA TeN M (pU3MUECKHEe SBICHUS, UCIONb3Yys (hU3MUECKUe BEIHMUMHBI (Macca,
00BEM, MIOTHOCTH BEIIECTBA, BPEeMs, MyTh, CKOPOCTh, CPEHSSI CKOPOCTh, CHUJIa YIIPYTOCTH, CHIIA TSHKECTH,
BEC Teja, CUJia TPEeHUs, JaBieHue (TBEPIOTO Telna, )KUAKOCTH, ra3a), BEITAIKUBAIOIIAS CHUJIA, MEXaHUYECKas
paboTa, MOIIHOCTb, TJIEYO CHUJIBI, MOMEHT CHIIbI, KOI(PPHUIIMEHT MOJE3HOTO ACUCTBUS MEXaHU3MOB,
KMHETUYeCKass W MOTCHIMANbHAS JHEPrusi), MPU OMHCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKUI CMBICIT
WCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAUEHUS W EAUHUIBI (U3UYECKUX BEIUYMH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMYUHY C JAPYTUMHU BEIHMUYMHAMH, CTPOUTH TpadUKU HM3YUYEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIHUNH;
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XapaKTepu30BaTh CBOWCTBA TeJd, (PU3NYECKUE SBICHUS M IMPOIECCHI, MCIOJb3Ys MPaBUIA CIOXKCHUS CHII
(Bmosib onHOM mpsMoit), 3akoH ['yka, 3axon Ilackans, 3akoH Apxumena, MpaBWIO PaBHOBECHS phluara
(6;10Ka), «30JI0TOE MPABUIIO» MEXAHHWKH, 3aKOH COXPAHEHUS MEXaHHMYECKOW SHEPruM, IpPU ATOM J1aBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMATHYECKOE BHIPAKCHHE;

OOBSICHATH (PU3UYECKUE SBIICHHS, MPOIIECCHI M CBOMCTBA TEN, B TOM YHUCIE U B KOHTEKCTE CHUTyalUi
[IPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATh PUYMHHO--CIICJCTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe M3 1—2 JIOTMYECKUX IIaroB ¢ OMOpoil Ha |—2 WM3ydeHHBIX CBOMCTBA (DPM3WYECKUX SIBICHHM,
(U3NIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemaTh pacuéTHbIC 3aa4u B 1—2 JAEHCTBUS, UCHOJB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (pr3nvecKkne
BEJIMYUHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4M 3alUCBHIBATH KPATKOE YCIOBHE, IMOJCTABIATH (DU3NIECKUE
BEIMYUHBl B (OPMYIIBI M TPOBOAWUTH PACUYETHI, HAXOIUTHh CIPABOYHBIC JaHHBIC, HEOOXOIMMBIC JUIS
pelIeHus 3a/1a4, OLIEHUBATh PEAIUCTUYHOCTh MOJYYEHHON (PU3HUECKOM BETMUMHBL;

pacrno3HaBaTh MpOOJIEMBbl, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (PU3HUECKUX METOJOB, B OINHCAHUHU
UCCIIEIOBAHUS BBIACNATH IPOBEPSEMOE MPENINONOKEeHNUEe (TUIOTE3Y), pa3inyath M HHTEPIPETUPOBATH
MIOJIyYEHHBIH pe3yabTaT, HAXOIUTh OLIMOKH B XOJI€ OTbITA, JIEJIaTh BBIBOJIBI 110 €T0 pe3yJbTaTaMm;
MIPOBOJIUTH OTIBITHI IO HAOTIOACHUIO (PU3NUECKUX SIBICHUHN WIH (PU3HUECKUX CBOMCTB TeN: (GOPMYITHUPOBAThH
MIpoBepsieMble TPEANOJIO0KEHNS, COOMpPaATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PyA0BaHUS, 3aIUCHIBATH X0/
ombITa ¥ (OpMYIHPOBATH BHIBOIbL;

BBITIOJIHATH TNPSAMBIE U3MEPEHHs] PAcCTOSHUS, BPEMEHH, Macchl Teja, 00béMa, CUJIbl U TeMIepaTyphl C
WCIOJIb30BAHMEM aHAJIOTOBBIX M LHU(POBBIX NPHUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPUOOPOB C yu&TOM
3aJJaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOJUTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHON (PU3MYECKOW BEIMYMHBI OT JPYrod C HCHOJIB30BaHUEM
MPSIMBIX MU3MEPEHUN (3aBUCUMOCTU MYTH PABHOMEPHO ABMXKYILErOCs Tejda OT BPEMEHHU JBIKEHUS Tena,
CHJIBI TPEHUS CKOJILKEHUsSI OT Beca Tella, kKauecTBa 00paboTKH MOBEPXHOCTEH Te U HEe3aBUCUMOCTH CHJIbI
TPEHHS OT IO COPUKOCHOBEHUS TEJ, CUJIbl YIIPYTOCTU OT YJUIMHEHUS MPYKUHBI, BBITAJIKHUBAIOLIEH
CHJIBI OT 00BbEMa MOTPYKEHHOM YaCcTH Tesla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH
Tena, OT TIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUH IJIaBaHUS TeJ, YCIOBHUM paBHOBECHS pbluara u
OJIOKOB), y4acTBOBaTh B IUUIAHMPOBAHHHM Yy4e€OHOTO HCCIEAOBaHHUS, COOMPATh YCTAaHOBKY M BBIMOJIHSATDH
U3MepeHus, cieays MpeaIoKeHHOMY IUIaHy, (QUKCUPOBATh pE3YyJIbTaThl MOJYYEHHON 3aBUCHUMOCTH
(bu3nyecKuX BEIMYMH B BUJE MPEAJIOKEHHBIX TaOJIHI[ M TpaUKOB, N1eNaTh BHIBOJABI MO pe3ylbTaTaMm
UCCIIEIOBAHUS;

MPOBOJUTH KOCBEHHbIE M3MEpEHUs (HU3MUECKUX BEIMYUH (TUIOTHOCTH BEUIECTBA >KUIKOCTH U TBEPIOTO
Tela, Cuia TPEHUS CKOJIBKEHUS, [aBJICHHE BO3[yXa, BbITAIKUBAIOIIAs CcUja, JACWCTBYIOIIAas Ha
MOTPYKEHHOE B KHIKOCTh TeN0, KOI(PQPHUIMEHT IMOJNEe3HOrO JEHCTBUS MPOCTBIX MEXaHU3MOB), CIEIYS
MPEI0KEHHOW MHCTPYKIUU: TPU BHITIOJHEHUH U3MEPEHUN cOOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY U
BBIYHCIISITH 3HAYCHHE NCKOMOU BETUYHHBI;

coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH IpH paboTe ¢ 1ab0paTOpHBIM 000PYIOBAHHEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, AUHAMOMETD,
cooOuIaronuecs cocybl, 6apoMeTp, pblyar, MOIBMKHBIM U HETIOJIBU)KHBIHN OJIOK, HAKJIOHHAs! MJIOCKOCTB;
XapaKTepu30BaTh MPUHIUIbI I€HCTBUS W3yYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C ONMOPON Ha UX
onucaHus (B TOM 4YHCie: MOALIMIHUKY, YCTPOHCTBO BOJONPOBOJA, T'MJPABIMYECKUI Mpecc, MaHOMETP,
BBICOTOMED, MOPIIHEBONW HACOC, apeoMeTp), MCIOJB3ys 3HAHUSA O CBOMCTBAX (PM3MYECKUX SIBICHUHA WU
Heo0XxoAuMble (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOANUTH NMPUMEPHI (HAXOAUTh UH(OPMAIHIO O TIpUMeEpax) MPAKTHUYECKOTO UCIOIb30BaHUS (PU3NIECKUX
3HaHUN B TIOBCEAHEBHOM XM3HM a1 obecreueHHsi O€30MacHOCTH NpU oOpalleHuu ¢ npudopamu U
TEXHUYECKUMH YCTPOUCTBAMH, COXpAHEHHUS 37J0POBbs M COOJIOAEHUS HOPM 3KOJIOTMYECKOTO MOBEACHUS B
OKpY’Karollen cpene;
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OCYIIECTBISATH OTOOP MCTOYHHMKOB MH(opMaruu B VIHTEpHETE B COOTBETCTBHU C 33JaHHBIM IOMCKOBBIM
3alpocoM, Ha OCHOBE HMEIOIIMXCS 3HAHUH W MYTEM CPaBHEHUS PA3IMYHBIX HCTOYHHKOB BBIICIATH
nHGOPMAIINIO, KOTOPAs ABJISETCS MPOTUBOPEYUBOI MITM MOKET OBITH HEIOCTOBEPHOM;
WCIOJB30BaTh NPU BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIONYISAPHYIO JHTEpaTypy (PHU3HUECKOTro
COJIepKaHus, CIPABOYHBIE MaTepPHaJbl, pecypchl cetu MHTEpHeT, BIaaAeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMALIMU U3 OJHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE NHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2-3 HMCTOYHHKOB
uHbopManuy (U3NIECKOTO COACPIKAaHUS, B TOM 4YHCIE IyOIMYHO JenaTh KpaTKHe COOOIIeHus o
pe3yibTaTtax MPOEKTOB WM Y4eOHBIX HCCIEIOBaHMIA, NPH 3TOM TPAMOTHO HCIIOJIB30BAaTh H3YYCHHBIH
MOHATUIHBIN anmapat Kypca (U3HUKH, COMTPOBOXKIATH BHICTYILUICHHUE ITPE3CHTAIIUCH;
IpHU BBIIOJHEHWH YYEOHBIX NPOEKTOB M HCCICIOBAHHMN pacIpeneNsaTh OOS3aHHOCTH B TpyHIe B
COOTBETCTBUHU C TIOCTABIICHHBIMH 3aJ[adyaMH, CIICUTh 32 BBHITIOJIHEHHEM IIJIaHa JEHCTBHI, aJeKBATHO
OIICHUBATh COOCTBEHHBIM BKJIQJ B JICATCIIBHOCTh TPYIIIBI, BBICTPAWBAaTh KOMMYHHKATHBHOE
B3aMMO/ICHCTBHE, YIUTHIBasi MHEHHE OKPYKAIOIIHX.

K xonmy oOyueHnust B 8 kjiacce mpeaIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)aTh
C(OPMHUPOBAHHOCTH y OOYJArOIIUXCS YMEHUI:
WCTIOJIH30BATh MOHSITHS: Macca U pa3Mepbl MOJIEKYII, TEIUIOBOE JBHKECHHE aTOMOB M MOJICKYJI, arperaTHbie
COCTOSIHMSI BEIECTBA, KPUCTAJUIMYECKHE WM aMop(HbIe Tena, HACHIIEHHBI W HEHACHIIIEHHBIA Tap,
BJIQKHOCTh BO3MlyXa, TEMIIEpaTypa, BHYTPEHHSS OHEpPrus, TEIUIOBOW JBHUraTellb, JJIEMEHTapPHBIN
AIIEKTPUUYECKHIA 3apsil, IMEKTPHUECKOE T0JIe, TIPOBOJHUKHA M AMAICKTPHKH, TMOCTOSIHHBIA JIEKTPUICCKUH
TOK, MArHATHOE TIOJIE;
pa3nmuyath sBICHUs (TEIUIOBOE pacUIMpeHWe U CKaThe, TeIulolepenaya, TeIJIOBOe paBHOBECHE,
CMauMBaHME, KANWUISIPHbIE SBJICHUS, UCHApeHUe, KOHJEHCAlMs, IUIAaBICHHUE, KPUCTAIIM3AIMS
(oTBepneBaHME), KUIICHUE, TeIUlonepenaya (TerIOnpOBOHOCTh, KOHBEKIIHS, W3Ty4EHHUE), SICKTPU3ALIM
TeJ, B3aUMOJCHCTBHE 3aps0B, JEHCTBUS 3JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJIEHCTBUE
MarHuToB, JCMCTBHE MAarHUTHOTO IOJII Ha MPOBOJAHHMK C TOKOM, 3JEKTPOMarHUTHAas HHIYKLIHS) IO
OTHCAHUI0O HUX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (U3UYECKOE
SIBJIICHUE;
pacrno3HaBaTh MPOSBICHUE HU3YYEHHBIX (U3MUECKUX SBJICHUI B OKpYXAIOUIeM MHpE, B TOM YHCIE
¢dbusnyeckue SBJICHHUS B TPUPOJIE: MOBEPXHOCTHOE HATSHIKEHUE U KaMWUISPHBIC SIBICHUS B MPUPO/IE,
KpUCTAJIJIBI B npupoje, uznydyenue CouHila, 3aMep3aHue BOJ0EMOB, MOpcKHUe Opu3bl, 0Opa3oBaHUE POCHI,
TyMaHa, WHes, CHEera, JJICKTpUYECKHE SIBJICHHUS B arMocdepe, 3JICKTPUUYECTBO IKUBBIX OPraHHU3MOB,
MarHuTHOE MoJje 3eMiH, aperd MmoyrocoB, poib MArHUTHOTO MOJIA U1 dKU3HU Ha 3eMJie, MOJIIPHOE CUSIHUE,
MIPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 33[]auy B YUeOHYIO, BBIICIAThH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bu3MYECKUX SIBICHUN;
OTHCHIBATh HM3y4YCHHBbIC CBONCTBA TeNnl M (U3NYECKUE SBICHUS, HCIONb3YS (U3MUECKUE BEITUYUHBI
(TemmepaTypa, BHYTPEHHSISI DHEPIHsl, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEINIOEMKOCTh BELIECTBA, yAeIbHAas
TEIUIOTa IUIABJICHUS, YyAeJIbHas TEIUIoTa MNapooOpa3oBaHUsl, yJelibHAs TEIIOTa CropaHus TOIUIMBA,
KOO (GUIIMEHT TMOJEe3HOTO JACWCTBHUS TEIUIOBOM MAIlMHBI, OTHOCHUTEIbHAas BIAXHOCTh BO3JyXa,
AIIEKTPUYECKHI 3apsf, cuja TOKa, IEKTPUUYECKOE HAMpsKeHHEe, CONMPOTHBIICHHE MPOBOJHUKA, YAECIHHOE
COMPOTHBIIEHUE BEUIECTBA, padOTa W MOIIHOCTH AIIEKTPUYECKOTO TOKa), MPH OIMNUCAHUH TPABUIBHO
TPakTOBaTh GPU3UUYECKUIN CMBICI UCIOIB3YEMbIX BEJIHMUMH, 0003HAYCHHS U eTMHUIBI PU3NIECKIX BETUYHH,
HaXoJUTh (OPMYJbI, CBA3BIBANOIINE AAHHYIO (U3HUECKYIO0 BEJIHMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEINYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKHE SBICHUS M IPOLECCHI, HCIOJIb3YyS OCHOBHBIE IMOJIOKEHHS
MOJIEKYJISIPHO--KUHETHUECKOW TEOpUM CTPOCHHUS BEIIECTBA, MPUHIMUI CYNEPHO3ULIMU TMoJied (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma s ydacTka 1enu, 3akoH Jxoyns—Jlenna,
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3aKOH COXPAaHEHUS SHEPrHH, NMPH 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alHChIBATH €T0
MaTeMaTH4ECKOE BbIPAKEHUE;

OOBSICHATh (PU3MUYECKHE TIPOLECCHl M CBOWCTBA TeJ, B TOM 4YHCIE M B KOHTEKCTe CHTyalui
IIPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa: BbIABISATh  IPUUMHHO-CIEJICTBEHHBIE  CBSI3U, CTPOUTH
oObsicHeHHe U3 1—2 JIOTMYecKUX IIaroB ¢ Omopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (PM3UYECKUX SIBICHHM,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIC 33a4u B 2—3 JCHCTBUS, UCHOJB3Ys 3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (pr3nvecKne
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3a/layd 3alMChIBaTh KPATKOE YCJIOBHE, BBISABIATH HENOCTATOK
TAHHBIX JJISl PEIICHHs 33/1a41, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOAUMBIE JUTS €€ pelIeHus], POBOANTH
pacy€Thl ¥ CPaBHUBATH MOIYYCHHOE 3HAYeHUE (PU3MYECKON BEIIMYMHBI C M3BECTHBIMH JAHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO DEHIMTh NpPU TOMOIMIM (U3UYECKUX METOOB, HCHOJIB3Ys
ONMCAHUE HCCIIEOBAHUS, BBIIEIATH IMPOBEPSIEMOE IMPEANOI0KEHHE, OLEHUBATh MPABUIBHOCTh IMOPSJIKA
MIPOBEJICHUS UCCIIEIOBAHMUS, JIENIaTh BBIBO/IBI;

MIPOBOJUTH OIBITHI N0 HAOIIOACHUIO (GU3NYECKUX SIBJICHUNM WM (PU3MUYECKUX CBOMCTB TeNl (KanmwUIsIpHbIE
SIBJIICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3yXa OT €ro 00béMa, TeMrepaTypbl, CKOPOCTH MpoIiecca OCTHIBAHUS U
HarpeBaHus MpH KU3JIy4EHUH OT I[BETA M3JIydarollel (IOrIomiaroei) NOBEpXHOCTH, CKOPOCTh UCIapEHUs
BOJIbI OT TEMIEpaTyphl JKUIKOCTH U IUIOMIaAM €€ MOBEPXHOCTH, BJIEKTPHU3ALUS TENI U B3aUMOJIEHCTBUE
AIIEKTPUYECKUX 3apsA70B, B3aUMOJICHCTBUE TOCTOSHHBIX MAarHUTOB, BHU3YyaJlW3allMsl MarHUTHBIX MOJEi
MOCTOSIHHBIX MarHWTOB, JAEUCTBUS MAarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOMCTBa DIJIEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (OPMYIUPOBATH IPOBEPSIEMbIE MPEINOIOKEHUS,
coOuparh YCTaHOBKY M3 MpPEIIO0KEHHOTO0 OO0OpYyIOBaHMsS, OMUCHIBATH XOJ OMNBITa U (HOPMYIUPOBATH
BBIBOJIbI;

BBIMIOJIHATh TPSAMBIE HM3MEpPEHHs] TEMIIepaTypbl, OTHOCHTEIBHOM BJIAXKHOCTH BO3[yXa, CHJBl TOKa,
HaMpsDKEHHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX INPUOOPOB M JAATYMKOB (U3MUECKUX BEJINYMH, CPaBHUBATh
pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHOW a0COFOTHOM MOTPEITHOCTH;

IIPOBOJIUTh HCCIICIOBAHNE 3aBUCUMOCTH OJHOM (DPU3MUYECKON BEIMYMHBI OT JPYroil ¢ MCHOJIb30BAHUEM
IPSIMBIX M3MEpPEHUH (3aBUCHUMOCTb CONPOTHBIIEHUS NMPOBOJHMKA OT €ro JUIMHBI, IUIOLIAJU MONEPEYHOTO
CEUeHMsI U YJICJIbHOTO CONPOTHBIICHHS BEIIECTBA IIPOBOJIHUKA, CHIIbI TOKA, HAYILErO Yyepe3 MPOBOAHUK, OT
HalpsDKeHUs Ha IMPOBOJHMKE, MCCIEIOBAHUE IIOCIEIOBATEIbHOIO U MAPAJUIEIBHOIO COEIUHEHUN
IIPOBOJIHUKOB): IUIAHUPOBATh MCCIEIOBaHME, COOMPATh YCTAHOBKY M BBINOJHATH W3MEPEHUs, Clenys
IIPEUI0KEHHOMY IUIaHy, (PUKCHPOBATH PE3yJIbTaThl MOJYYEHHOM 3aBUCMOCTH B BUJIE TaOIUI] U rpaUKoB,
Jie7IaTh BBIBOJIBI IO PE3YJIbTAaTaM UCCIIEA0BaHUS;

IIPOBOJIUTh KOCBEHHBbIE U3MEpeHUs (U3UYECKUX BeIUUuH (yAenbHas TEIUIOEMKOCTh BELIECTBA,
COINPOTHUBJIEHUE NPOBOJHHMKA, pabOTa M MOILHOCTh 3JIEKTPUUECKOrO TOKa): IJIAHUPOBATh W3MEPEHUs,
coOMpaTh HKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys MPEUI0KEHHOM MHCTPYKLUMHU, U BBIYUCIATH 3HAUYCHHUE
BEJIMYUHBL;

coOuroIaTh MpaBuiia TEXHUKU 0€30MIaCHOCTH IIPU paboTe ¢ 1abopaTOpHBIM 000pyI0OBaHUEM;
XapaKTepu30BaTh MIPUHIUIBI 1€HCTBUS U3YUEHHBIX NMPUOOPOB U TEXHUUECKUX YCTPOMCTB C ONOPOM Ha MX
onucanus (B TOM 4MCJe: CHUCTEMa OTOIUIEHUS JIOMOB, TMIPOMETp, MapoBas TypOuHa, ammepMmerp,
BOJIbTMETP, CUETUMK OJIEKTPUUECKOM SHEpruH, 3JIEKTPOOCBETHTENbHbIE MNPHOOPHI, HarpeBaTelbHbIE
ANIEKTPONPUOOPH!  (MIPUMEPBI), 3NEKTPUUECKHE MPEJOXPAHUTEIH, 3JIEKTPOMArHuT, 3JIEKTPOJBUraTelb
MIOCTOSIHHOTO TOKA), UCIOJIb3Yysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUNA W HEOOXOoIUMbIE (U3NUECKUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIe TEXHUYECKUE YCTPONCTBA U U3MEPHUTEIbHbIE IPHOOPHI IO CXeMaM U CXeMaTUYHBIM
pUCYHKaM (KHAKOCTHBIM TEPMOMETpP, TEPMOC, IICUXPOMETp, TMIPOMETpP, JABUrarelb BHYTPEHHETO
CrOpaHHusl, JJIEKTPOCKOIL, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKHX LENEN C IOCIENI0BAaTENIBHBIM H
napajyieIbHbIM COCTMHEHUEM 3JIEMEHTOB, pa3jinyasl YCIOBHBbIE 0003HAUEHUS 3JEMEHTOB AJIEKTPUYECKUX
Hemnew;
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MPUBOANUTH MPUMEPHI (HAXO0AUTh UH(OPMAIIMIO O IPUMEPAX) MPAKTUUIECKOTO MCIOIb30BaHUS (PU3UIECKUX
3HaHUH B TIOBCEAHEBHOM XM3HM s obOecrieueHHst OE30MacHOCTH HpU OOpalieHuu ¢ mpudopaMu |
TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHHUS 3A0POBbS M COOIOCHUS HOPM SKOJIOTHYECKOTO MOBEACHUS B
OKpYKarollen cpele;
OCYIIECTBIISITh MOUCK MHPOpPMAuU (PU3MUECKOro cojepxanus B VHTepHeTe, HA OCHOBE HMMEIOIIMXCS
3HaHUU W MYTEM CPaBHEHUS JIOTIOJHUTEIFHBIX WCTOYHHUKOB BBIJICIATH MH(POPMALUIO, KOTOpAs SIBISETCS
MIPOTUBOPEUUBOM UIIM MOXKET ObITh HEJOCTOBEPHOIA;
WCIIOJb30BaTh TPU BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIONYISPHYIO JHTEPaTypy (PHU3HUECKOTO
COJIep’KaHus, CIIpaBOYHbIE MaTepualibl, pecypchl cetu MHTepHeT, BIaaeTh npuéMamMu KOHCIIEKTUPOBAHU
TEKCTa, MpeoOpa3oBaHus HHPOPMAIIUHN U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHBIC IHMCHMEHHBIE W KpaTKWE YCTHBIE cOOOImIeHMs, 0000mas uHPOpMALUIO U3
HECKOJIbKUX MCTOYHUKOB (PU3UYECKOIO COJIEp’KaHUs, B TOM 4YHCIEe MyOJIMYHO MPEACTaBIATh PE3ybTaThl
MIPOEKTHOM WJIM HCCIIEI0BATENbCKON JEsTeNbHOCTH, MPU 3TOM TPAaMOTHO HCIOJB30BaTh W3Y4YEHHBIN
MOHATUIHBIN anmapaT Kypca (U3UKH, COMPOBOXKAATH BBICTYINIEHUE TIPE3EHTALUEH;
IpU BBIMOJIHEHUHM YYE€OHBIX IIPOEKTOB M MCCIENOBAaHUN (PU3MUECKUX MPOLIECCOB PACIPENEIsITh
00513aHHOCTU B T'PYMIE B COOTBETCTBHM C MOCTaBJIEHHBIMU 3aJadyaMi, CIEIUTh 32 BBIIIOJIHEHUEM ILJIaHA
NeUCTBUIM M KOPPEKTHPOBATh €ro, aJeKBAaTHO OLEHHBATh COOCTBEHHBINM BKJIAJ B JI€ATEIBHOCTH TPYIIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, IPOSBIISAS TOTOBHOCTh pa3peliaTh KOH(INKTHL

K xonmy oOyueHnust B 9 Kjacce mpeIMETHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:
UCIOJIb30BAaTh TMOHSTHS: CHCTeMa OTcuéra, MaTepuaibHas TOYKa, TPAaeKTOPUs, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKEeHUs, nedopmauus (ymnpyras, IUIacTHYEcKasl), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb U MEpPerpy3kH, LEHTP TSKECTH, aOCOJIIOTHO TBEPIOE TEJI0, LEHTP TSHKECTH
TBEPIOTO TeJla, PABHOBECHE, MEXaHMYECKUE KOJEeOaHUs U BOJHBI, 3BYK, MH(pa3sByk M YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAbHO30PKOCTH,
CIEKTPBI UCITYCKaHMsI U MOIJIONIEHHMs], alib(a-, OeTa- U raMMa-u3IydeHHs], U30TOIbl, SIAEPHAsk SHEPTETHKa,
pasnuyath SBICHHUA (PaBHOMEPHOE M HEPAaBHOMEPHOE IPSIMOJIMHEHHOE [BUKEHUE, PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBWXEHHME, CBOOOJHOE IMaJeHHE Tell, PABHOMEPHOE [BW)KEHHE 110 OKPYXHOCTH,
B3aMMO/ICHCTBHE TeJ, PEaKTUBHOE ABM)KEHHE, KoyebaTenbHOEe NBIKEHHUE (3aTyXalollMe U BBIHYXKJICHHbIE
Kosie0aHUsA), PE30HAHC, BOJIHOBOE IBMIKEHHE, OTPa)KEHHE 3BYKA, IPSIMOJMHENHHOE paclpoCTpaHEHHUE,
OTpa)K€HHE U IPEJIOMJICHUE CBETA, IOJIHOE BHYTPEHHEE OTPaKEHUE CBETa, Pa3jlo’keHHe Oeoro cpera B
CIEKTP U CJOXKEHHUE CIHEKTPAJIbHBIX LIBETOB, IUCIEPCUSA CBETA, €CTECTBEHHAs paJUOaKTHBHOCTD,
BO3HUKHOBEHHUE JINHEHYATOro CHEKTpa M3JIy4eHHUsI) [0 OIMMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOILUX JaHHOE (PU3HUECKOE SBJICHUE;
pacro3HaBaTh IPOSBICHUE H3YYEHHBIX (U3MUECKUX SIBJICHMH B OKpYXarolleM Mupe (B TOM HHUCIE
¢u3nyeckue SBJIEHHUS B MpPUPOJE: MNPWIMBBL M OTJIMBBI, JBHXKEHHE IulaHeT COJHEYHOH CHUCTEeMBI,
pPEaKTUBHOE JIBJKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3EMJIETPSCEHHUE,
celicMUYeCKHUe BOJIHBI, ILIyHaMH, 3XO, L[B€Ta TeJl, ONTUYECKHE SIBJICHUS B NpUpOJE, OHOIOTHYEecKOoe
JeWCTBUE BUAUMOTIO, YIbTPa(HUOIETOBOTO U PEHTT€HOBCKOTO M3Iy4EeHUH, €CTECTBEHHBIH PaJl0aKTUBHBIN
($OoH, KOCMHUYECKHE JTy4H, PaAMOaKTUBHOE U3JIydE€HUE NPUPOIHBIX MUHEPAJIOB, JEHCTBUE PaHMOaKTUBHBIX
U3ITYYeHUH Ha OpraHu3M YeJIOBEKa), MPH 3TOM MepPeBOIUTh MPAKTUYECKYIO 337a4y B y4eOHYIO, BBIIENSATh
CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3MUECKHUX SBJICHUM;
OIMCBIBATh U3yYEHHBIE CBOMCTBA TeN U (PU3NYECKUE SBICHUS, UCTIONbB3Ys (pr3nUyecKre BeTUUnHBI (CpeaHss
U MTHOBEHHAsi CKOPOCTb TEJIa TP HEPABHOMEPHOM JBIKEHUH, YCKOPEHUE, MIEPEMEILEHUE, ITyTh, YTIOBas
CKOpOCTh, CHJIa TPEHMs, CHUJa YIPYTOCTH, CHJa TSHKECTH, YCKOpEHHEe CBOOOJHOTO MaJeHHs, Bec Tena,
UMIYJbC TeNla, UMIYJIbC CHJIBI, MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHIUAIbHAS SHEpPrus Tea,
MOAHATOTO HaJ TOBEPXHOCTHIO 3E€MJIM, NOTEHIUAIbHAs DSHEPrusi CXaTol MpPYKHHBI, KHHETUYECKAs
SHEPrHUs, NOJHAs MEXaHUUECKasi SHEPTHs, IEPHOJ U 4acTOTa KoJeOaHuil, IJTMHA BOJIHbI, TPOMKOCTh 3ByKa U
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BBICOTA TOHA, CKOPOCTb CBETA, I0KA3aTelb MPEJOMIIEHUS CPEJlbl), IPU ONHUCAHUU IPABUIBHO TPAaKTOBATh
(GU3NYECKU CMBICI UCHOJIB3YEMBIX BEITUYMH, 0003HAUYECHHUS M €IUHHIIBI (PU3MUECKUX BEIWYHH, HAXOIUTh
(opMyIbl, CBS3BIBAIOIIME AAHHYIO (PU3MYECKYIO BEIMYUHY C APYTUMH BEIWYHMHAMHU, CTPOUTH TpaduKu
M3YyUYEHHBIX 3aBUCUMOCTEH (PM3MUYECKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (MU3MYECKHE SBICHHUS M MPOLECCHl, HCHOJb3ysd 3aKOH COXpPaHEHUs
SHEPTUH, 3aKOH BCEMHUPHOTO TSTOTECHUS, NPUHIMII CYINEPHO3ULIHUN CWJI, NPUHLIUIN OTHOCHTEIbHOCTH
lanunest, 3akonsl HbroTOHA, 3aKOH COXpaHEHMsI MMIIYJIbCA, 3aKOHBl OTPAKEHUS U INPEIOMIICHUS CBETa,
3aKOHbBI COXPAaHEHHS 3apsI0BOTO U MAacCOBOTO UMCEII IIPH SIIEPHBIX PEAKIUAX, [IPH 3TOM J1aBaTh CIOBECHYIO
(GbopMyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUYECKHE TIPOLECCHI M CBOWCTBA TeJ, B TOM 4YHCIE W B KOHTEKCTE CHUTYalul
MPAKTUKO-OPHEHTHPOBAHHOTO  XapaKTepa: BBIABIATh IPUYUHHO--CICACTBEHHBIC  CBS3H, CTPOUTH
00BsicHEHHE U3 2—3 JIOTMYECKUX LIaroB C OMOpOil Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3NYECKUX SIBICHUH,
(u3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemarhy pacu€THble 3a/Jadyd (ONMUpAOLIMEcs Ha CHUCTeMY M3 2—3 ypaBHEHHIl), UCIHOJIb3YyS 3aKOHBI U
(dbopMyIibl, cBs3bIBaroIMe (U3MUECKWE BEIUMYMHBI: Ha OCHOBE aHallM3a YCJIOBHUS 3aJaud 3aluChIBaTh
KpaTKoe YCJIOBHE, BBISBISTH HENOCTAIOIINME WM W30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI M (POPMYIIBL,
HEOOXOMMBIE JUISl PEIICHHUS, TIPOBOJUTH PACUETHl M OIICHUBATh PEATMCTHYHOCTh TOJYYEHHOTO 3HAYCHUS
(hbM3UYECKON BEITUYHHBL;

pacrno3HaBaTh MPOOJEMbl, KOTOPHIE MOKHO PEHIUTh IMPH MOMOLIM (PU3NYECKHX METOJO0B, HCIOJIB3YS
ONMCAHUE HCCIIEIOBAHUS, BBIICIATH MPOBEPSiEeMOE IMPEANOOKEeHHE, OLEHUBATh MPAaBUJIBHOCTh MOPSAKA
MIPOBEICHUS MCCIICIOBAHNS, IENaTh BBIBOIBI, MHTEPIPETHPOBATH PE3yAbTaThl HAOIIOJICHUN U OTIBITOB;
MPOBOJUTH OMBITHI MO HAOMIOJNEHUIO (DU3MUECKHUX SBJICHUM WKW (DU3MYECKUX CBOMCTB Ten (M3ydeHHE
BTOpOTo 3akoHa HploTOHA, 3aKOHA COXpaHEHMs SHEPTUHU, 3aBUCHMOCTH MEepUoAa KojaeOaHu! MpYyKMHHOTO
MasiTHUKa OT MAacchl rpy3a U >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMIUIMTYAbI MajblX KOJIe€OaHHUi,
MPSIMOJIMHENHOE pacIpOCTpaHEHUE CBETa, pa3loXeHHe Oenoro cBeTra B CHEKTP, HM3yYEHHE CBOMCTB
M300pakeHUs B IJIOCKOM 3€pKaJie M CBOMCTB M300paKEHHS TMpeIMeTa B COOMPAONICH JTUH3e, HaO0IeH e
CIUIOIIHBIX U JIMHEHYATHIX CHEKTPOB M3IyYEHHs): CaMOCTOSTENbHO COOMPATh YCTAHOBKY U3 M30BITOYHOTO
Habopa 000pyI0BaHMs, OITUCHIBATH X0 OMBITA U €0 Pe3yJbTaThl, (POPMYINPOBATH BHIBOIbL;

MIPOBOJUTH MPU HEOOXOTUMOCTU CEPHIO MPSAMBIX MU3MEPEHUM, ONpeAeNsis cpeiHee 3HauYeHUe U3MepseMoin
BeMMUUHBI ((POKYyCHOE pacCTOSHHE COOMPAONICH JWH3BI), 0OOCHOBBIBATh BBIOODP CIOCO0A H3MEPECHHS
(M3mepuTensHOTO IPHOOPA);

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (U3NYECKHX BEIMYUH C HCIOJIb30BAHUEM MPSIMBIX M3MEpPEHUI
(3aBUCHMOCTb IYTH OT BPEMEHU IPHU PAaBHOYCKOPEHHOM JBIDKEHUU 0€3 HayalbHON CKOPOCTH, MEpUoja
KoJeOaHUi MaTeMaTUYECKOTO MAasTHHUKA OT JUTMHBI HUTH, 3aBUCHUMOCTH yIJia OTPa)KEHUsS CBETa OT yrjia
MaJCHUs U yIiia IpejoMIICHUS OT yriia MaJieHus): IUIaHUPOBaTh UCCIIEIOBaHUE, CAMOCTOATEIBHO COOMPATh
YCTaHOBKY, (PMKCHPOBATh PE3yAbTAThl MOJYYEHHOW 3aBUCUMOCTU (PM3MUYECKUX BEIIMYMH B BUJE TAOIUI[ U
rpaduKoB, IeNaTh BBIBOBI [0 pe3yIbTaTaM HCCIEI0BAHNUS;

MPOBOJUTh KOCBEHHBIE W3MEPEHHs (U3NYECKUX BEIUYMH (CpelHss CKOPOCTh U YCKOpEHHUEe Tela IMpHu
PaBHOYCKOPEHHOM JIBUXKEHUHU, YCKOPEHHE CBOOOJHOIO MaJeHHs, >KECTKOCTh MPYXHHBI, KO3() UIIMEHT
TPEHHUs CKOJIbKEHUS, MeXaHU4Yeckas paboTa U MOILITHOCTh, YAaCTOTA U MEPUOJT K0JIeOaHUI MaTeMaTUIeCKOTro
U IPYKUHHOTO MasTHUKOB, ONTHYECKas CUJIa COOMPAIOLIEH JIMH3bI, paJlOaKTUBHbIM (OH): MIaHUPOBATH
U3MEpEHHUs, COOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH U3MEPEHUs, CIeays NpeaioKeHHON
WHCTPYKLIMU, BBIYMCIATH 3HAYCHHE BEJIUYMHBI M aHAJTU3UPOBATh MOJYYEHHBIE PE3ylIbTaThl C YYETOM
3aJJaHHOM MOTPELTHOCTH U3MEPEHNUH;

coOuro1aTh MpaBuiia TEXHUKU 0€30MaCHOCTH IPH paboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (DU3MUYECKHX MOJIeNIel: MarepHuajbHas TOuYKa, abCOIIOTHO
TBEPJOE TEJO, TOYSUHBbIH MCTOYHHMK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HyKJIOHHas
MO/IeJIb aTOMHOT'O S7pa;
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XapaKTepU30BaTh MPHUHIUIBI ICHCTBUS U3yYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOICTB C OMOPON HA UX
OonucaHus (B TOM YHUCIE: CIIUAOMETpP, JATUUKH IOJOXKEHUS, PACCTOSHUSA U YCKOPEHMs, paKeTa, 3XOJIOoT,
OYKH, TEPHUCKOI, (oToammapar, ONTHYECKHE CBETOBOJIBI, CIIEKTPOCKOI, I03UMETp, Kamepa Buibcona),
UCTIOJIB3Ys 3HAHHSI O CBOMCTBAaX (PM3MUECKUX SBICHUN M HEOOXOAUMBIEC (PU3NUECKHE 3aKOHOMEPHOCTH;
HCI0JIb30BATh CXEMbl M CXEMATUYHbIE PUCYHKH HM3YYEHHBIX TEXHMUECKUX YCTPONCTB, U3MEPUTEIbHBIX
npuOOPOB M TEXHOJOTHYECKUX IPOIECCOB NPU PEIICHUH Y4eOHO--TIPAKTUYECKUX 3a]ad, ONTHYECKHE
CXEMBI ISl TIOCTPOCHHUS N300paKEHNUH B TNIOCKOM 3epKajie U COOMparoIei JInH3e;

MPUBOANUTH MPUMEPHI (HAXOAUTh HHAOPMAIHIO O TIPUMEpPaX) MPAKTHIECKOTO UCTIONB30BaHUsS (PU3NIECKUX
3HaHUU B TIOBCEAHEBHOM KHM3HM s oOecrieueHusi OE30MacHOCTH NpU OOpalleHuH ¢ MpUOopaMu |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHS 30POBbS M COONIONEHHS HOPM SKOJIOTUYECKOTO MOBEICHHS B
OKpYKarollen cpene;

OCYILECTBIATh MOUCK HHMopManuu @usnueckoro coaepxkanus B VHTepHETe, C€aMOCTOSATENILHO
(dbopMynupys MOUCKOBBIN 3aIPOC, HAXOUTH IMYTH ONpPEAEIEHHS J10CTOBEPHOCTH MOJIYYeHHON HH(pOpMalun
Ha OCHOBE UMEIOIINXCS 3HaHUHN U IOTIOJTHUTENbHBIX HCTOYHHUKOB;

WCIO0JIb30BAaTh IPH BBIMOJIHEHWH Y4YEOHBIX 3aJaHMM HaydyHO--TIOMYJSIPHYIO JIUTEpaTypy (HU3HUECKOro
CoJiep’KaHus, CIIpaBOYHbIE MaTepHalbl, pecypchl ceTu MHTepHeT, BiIajeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYT'YIO;

co37aBaThb COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MHGPOpPMAIMH W3 HECKOJIbKUX
HUCTOYHUKOB (PU3MYECKOrO coAepKaHMs, MYOJIMYHO NPEJICTaBISTh PE3yJlbTaThl MPOEKTHOW WU
HCCIEA0BATENBCKOMN IEATEIBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BATh W3YYEHHBIM IMOHATHIHBINA anmapar
U3y4aeMoro pasjena (pU3MKH U CONPOBOXKAATh BBICTYIUIEHHE Ipe3eHTaluell ¢ y4éroM ocoOeHHocTel
ayJTUTOPUHU CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Kouan4yecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ieioB (ungposbie)
Konrpoasnbie | [IpakTuyeckue
n/n U TeM MPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypcsbl
Pasznen 1. ®usuka u €€ poJsib B NO3HAHUM OKPY:KAIOIIEro MUPa
bubmuoreka [JOK
11| @ - 2 0
FISHIEA 7 HayIa O TpHpoae https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
12| @ 2 0 1
FISHHCCIHE BEIITTHHDL https://m.edsoo0.ru/7f416194
13 EcrecTBeHHOHAaY4HBIN 5 0 1 bubnuorexa [IOK
' METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Paspean 2. IlepBoHayasnbHbIe CBeICHUSI 0 CTPOCHUH BellecTBA
bu6mmoreka [JOK
21| C 1 0
TPOCHHE BEIECTEa https://m.edsoo0.ru/7f416194
2.2 iii);?:;fmue 4acTu 2 0 1 bubmmorexa LIOK
' 8 B https://m.edsoo.ru/7f416194
BellleCTBa
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2.3

ArperatHble COCTOSTHUS
BEIIECTBA

bubmuoreka [IOK
https://m.edso0.ru/7f416194

Hroro no pazneny

5

Paznen 3. /IBu:keHue U B3auMo/ieiicTBue TeJ

bu6mmoreka [{OK
d | M
3 CXAMMHACCROE ABHACHHC 3 https://m.edso0.ru/7f416194
bu6mmoreka [{OK
2| U 4 1
3 HEPLIA, Macca, IUIOTHOCTS https://m.edsoo0.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 | Cuna. Bumer cun https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
Hasnenue. [lepenaua
41 JTABJICHUS TBEPABIMHU 3 bu6moreka [IOK
' TeJIaMH, KUIKOCTIAMHU U https://m.edso00.ru/7f416194
razamu
bu6moreka [IOK
4.2
JlareHie XHAKOCTH ° https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 | AmmocpepHoe aiere 0 https://m.edso0.ru/7f416194
44 JleiicTBUE KUAKOCTH U T'a3za 7 3 bu6moreka [IOK
' Ha NOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Paszpnen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
51 | Pab 3 1
aboTa 1 MOTHOCTD https://m.edso0.ru/7f416194
bu6mmoreka [JOK
52 | Ipocteie Mexanu3MeI ° L https://m.edso0.ru/7f416194
bubmuoreka [JOK
>3 | Mexanuueckas sneprus 4 L https://m.edso0.ru/7f416194
Utoro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB 68 12

I10 ITPOTPAMME
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8 KJIACC

HaunmenoBanue Kosau4yecTBo 4acoB
Ne pa3fejioB U TeM Beer KourpoJbabie | [IpakTtuyeckne| aeKTpoHHBIE (LH(POBLIE)
n/m | NporpamMmbl cero padoTnI padoThI o0pa3oBaTejibHbIE PeCypPChI
Paznen 1. TensioBble siBIeHUs
11 Ctpoenue u cBOICTBa 7 bubnuotexa [JOK
' BeIIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CIUIOBRIC TPOHECEH > https://m.edsoo.ru/7f4181ce
Wroro mo pazmeny 28
Paznen 2. DiiekTpuyeckne 1 MATHUTHbIE SIBJIEHUS
21 | e ronne |7 ;| bubmorera LOK
' P . https://m.edsoo.ru/7f4181ce
B3aMOJACUCTBUC
99 [TocTostHHBIN 20 1 7 bubnuotexa [JOK
' DIIEKTPHUYUECKHUI TOK https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
DJIEKTpOMarHuTHas bubnuorexa [JOK
24 4
WHTYKIAS https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PezepBHoe Bpemst 3
OBILEE KOJIMYECTBO 68 3 145
YACOB I10 ITPOT'PAMME '
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9 KJIACC

HaunmeHoBaHue KosinyecTBo yacos DJIEeKTPOHHbIE
Nen/m | pa3gesioB M TeM B Konrtpoubnblie | [Ipakruueckne| (uudposbie)
NporpaMmMbl cero padoTsbI padoThbI o0pa3oBaTte/ibHbIE
pecypchl
Paznen 1. Mexannuyeckue siBJeHHs
M
1.1 B:::}I;II:II: ;Kzsocoiim 10 1 Brbmiorexa LIOK
' s https://m.edsoo.ru/7f41a4a6
€ro OIHMCaHUS
bu6mmoreka [{OK
1.2 B I 20 1 3
SAMMOCHCTBHE TET https://m.edsoo.ru/7f41a4a6
bu6mmorteka [IOK
1.3 3 10 3
AKOHET COXPAHEHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 40
Paznen 2. Mexanu4yeckne KojJe0aHUs U BOJHDI
91 MexaHn4deckue 7 3 bu6moreka [IOK
' Kosie0anus https://m.edsoo.ru/7f41a4a6
99 MexaHndeckue 3 1 3 bu6moreka [IOK
' BOJIHBL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15

Pa3znesn 3. DileKTPOMArHUTHOE 10JI€ M JIEKTPOMAarHUTHbIE BOJIHbI
DJIEKTPOMArHuTHOE
31 roJjie u 6 5 bu6moreka [IOK
' 3IEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro mo pazgeny 6
Pa3nen 4. CBeToBbIe fIBJICHUSA
3
4.1 :I(;ZHZICT aHEHUs 6 2 bubmmorexa IOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
cBeTa
4.2 JIMH3BI ¥ onTHYECKHE 6 3 bubmuoreka [JOK
' npubopsl https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue Oemoro 3 5 bubmuoreka [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 5. KBanToBble siBieHUs
nu
51 crycxarue 4 1 bubmuoreka [JOK
' HOTTIOMIEHIE eBeta https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aTOMHOTO 6 1 bubnmoreka [JOK
' anpa https://m.edsoo.ru/7f41a4a6
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53 g 7 1 bubnuorexa [IOK
' FICPHPIC Peaititin https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTtebHO-0000 a0 1M MOYJIb
[ToBTOpEHUE N
00001eHNe bubmmoreka [JOK
6.1 9 2
CoJIepKaHUs Kypca https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 kmacc
Wroro mo pazueny 9
OBUIEE KOJIMYECTBO 102 27
YACOB 110 ITPOI'PAMME
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