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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no ¢pu3uke Ha ypoBHE OCHOBHOI'O OOIIEro 00pa3oBaHMsI COCTaBICHA HA OCHOBE MOJIOXKEHUH U TpeOOBaHUI K pe3ybTaTaM OCBOCHHS
Ha 6a30BOM ypOBHE OCHOBHOW 00pa3oBaTenbHOM nporpaMmel, npenactaBieHHbIX B PT'OC 00O, a Taxxke ¢ yuétoM (enepanbHOil pabodei mporpaMMel
BocnuTanus u KoHuenmuu npenoiaBanus yueOHoro npeamera «Ouznkay.

ConepkaHue mporpaMMsl Mo (QU3MKE HANpaBiIeHO Ha (HOpMUPOBAHHE E€CTECTBEHHO-HAYYHON I'PAMOTHOCTH OOYYAIOLIUXCS M OPraHU3alHio
U3y4eHUs (PU3MKU Ha JESTeIbHOCTHOM OCHOBE. B mporpaMme no gpu3uke y4uThIBalOTCS BO3MOKHOCTH y4eOHOro IpeaMeTa B peain3auuu TpeOoBaHuil
OI'OC OOO x TIaHUpyeMbIM JTUYHOCTHBIM W METAIlPEIMETHBIM pe3yibTaTaM OOydYeHHs, a TaKKe MEXKIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX
y4eOHBIX IPEAMETOB Ha YPOBHE OCHOBHOT'0 0011er0 00pa3oBaHusl.

IIporpamma no ¢u3nke ycTaHaBIMBAET paclpelielieHue ydyeOHOro marepuaia 1o rojgaMm oOydeHus (IO Kiaccam), IpeijiaraeT IpUMEpHYIO
II0CJIEZIOBATEILHOCTD N3yUCHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COIEPKAHUS U yIETE BO3PACTHBIX OCOOCHHOCTEH 00Y4aIOIIMXCSL.

[IporpamMma no ¢usuke paspaboraHa C LEIbIO OKa3aHUS METOJUYECKONW NMOMOIIM YUHUTENIO B CO3/IaHMU paboueil mporpamMmbl IO y4eOHOMY
IIPEIMETY.

®dusnka ABISETCS CHCTEMOOOPa3yOLUUM Uil €CTECTBEHHO-HAYUHBIX YU4EOHBIX MPEIMETOB, MOCKOJIBKY (PM3UYECKUE 3aKOHBI JIEKAaT B OCHOBE
IPOLIECCOB U SIBICHUMN, NU3y4aeMbIX XUMHEH, Onosioruel, actpoHoMHend U pusnueckoi reorpadueid, BHOCUT BKJaJ B €CTECTBEHHO-HAyUHYIO KapTUHY
MUpa, IPeI0CTaBIsAET Hanboee siCHble 00pa3Libl IPUMEHEHHS] HAYYHOT'O METO/Ia MO3HAHUS, TO €CTh CI1I0c00a MOTyYEHHs JOCTOBEPHBIX 3HAHUI O MHpE.

OnHa W3 rIaBHBIX 3a/a4 (PU3UUECKOro OO0pazoBaHUS B CTPYKType o0Iiero oOpa3oBaHUS COCTOMT B ()OPMHPOBAHHUU €CTECTBEHHO-HAYUHOM
I'PaMOTHOCTH M UHTEpeca K HayKe y 00y4aroImuxcsl.

WN3yyenne ¢usmkn Ha 0a30BOM  ypOBHE MpeArojaraeT OBJAJCHHE  CICAYIOUIMMH  KOMIETEHTHOCTSIMHM, XapaKTepU3YIOIIMMHU

€CTCCTBECHHO-HAYYHYIO I'PaMOTHOCTb!:

L4 HAay4YHO 00BACHATH SABJICHUS,
L4 OLICHUBATH U TIOHUMATh 0COOEHHOCTH HAaYy4YHOTI'O UCCIICAOBAHUAA,
L4 HHTCPHNPCTUPOBATL JAHHBIC U UCTIOJIb30BAThL HAYYHBIC JOKA3aTCIILCTBA JJI MOJIYYCHH A BBIBOIOB.



[enu u3yuenus GpuU3NKU HA ypPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus onpeeneHsl B Konuenuu npenoaaBanus yaeOHoro npeamMera «Du3ukay
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit @enepanuu, pean3yonuXx OCHOBHBIE 001I1e00pa30BaTeIbHbIC IPOTPAMMEI, YTBEPKIEHHON pEIICHUEM
Komternn Mununcrepersa npocseniennsi Poccutickoit @enepanuu (mpotokon ot 3 aexadps 2019 r. Ne [TK-48H).

Lenu uzydenust Gu3uKku:

o pHOOpPETEHUE HHTEPECA U CTPEMIICHUS O0YUAIONINXCS K HAYYHOMY U3YYCHHIO TIPUPOIBI, PA3BUTHE UX UHTEIUICKTYaTbHBIX H TBOPUECKUX
CIIOCOOHOCTEN;

o pa3BUTHE IPEICTABICHUN O HAYYHOM METO/I€ MTO3HAHUS 1 (JOPMUPOBAHUE HCCIEA0BATEIHCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;

o dbopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3yUeHHUsI OCHOB CTPOCHUSI MaTepUH U QyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

o dbopMupoBaHKE MPEACTABICHUN O POJIM (PUUKH IJIs1 PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

e pa3BUTHE TPEICTABICHUIA O BO3MOXHBIX cepax Oymymed mpodeCcCHOHATBHOW IeSTeILHOCTH, CBA3aHHON ¢ (DU3MKOM, MOATOTOBKA K

JaybHeleMy oOy4eHHUIo B 3TOM HaIlpaBJICHUU.

Z[OCTI/I)KGHI/IG ATHUX LIenen porpamMmmsl 1o (1)I/ISI/IK6 Ha YPOBHC OCHOBHOI'O o6mero O6paSOBaHI/I${ obecreunBaeTCs PCIICHHUEM CICAYIOIINUX 3aaa4.

o npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIECTBA, O MEXAHWYECKHUX, TEIJIOBBIX, AJIEKTPHUUYECKUX, MATHUTHBIX M KBAaHTOBBIX
SBJICHUSAX;

o npuoOpeTeHne yMEHHUI OMUCHIBATh U OOBSICHATh (PU3NUECKUE SABJICHUSI C UCTIOIb30BAHUEM TOJYYEHHBIX 3HAHUN;

o OCBOCHHE METOJIOB pEIICHUS TMPOCTEUIINX PACUETHBIX 3a7a4 C HCIOJb30BaHHEM (U3MYECKUX MOJeel, TBOPYECKUX U

PaKTUKO-OPUEHTHPOBAHHBIX 3a/1aY;

o pa3BUTHE YMEHHI HAOMI01aTh IPUPOIHBIE SBJICHUS U BBIIOJIHAThH OMBITHI, J1a00paTOPHBIE padOThI U SKCIIEPUMEHTAIIbHBIE HCCIIEI0BaHUS
C MCIIOJIb30BaHUEM H3MEPUTENLHBIX TPHOOPOB;

J OCBO€HHUE MPUEMOB paboThl ¢ MHPOpMaIHeH PU3NIECKOr0 CoAepKaHUs, BKIIOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSIX (DU3HKH,

aHaJIN3 U KPUTUYCCKOC OLICHUBAHUC I/IH(I)OpMaI_II/II/I;



° 3HAKOMCTBO cO chepamu mpodecCHOHATBHON IeATEIHPHOCTH, CBI3aHHBIMU ¢ (PU3UKOU, H COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMU
Ha JOCTHXEHUSAX (PU3MYECKOI HAyKH.

Ha uzyuenne ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O 00IIero o0Opa3oBaHus oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 vaca (3 yaca B HeJeIo).

[Iporpamma peanusyercs ¢ HUCIOIb30BaHHEM OOOpYHOBaHMS LEHTPA €CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOH HampaBieHHOCTH «Touka
pocTay.

[Ipemiaraemserii B mporpaMMe mo (hu3MKe MmepedeHb JadopaTOpHBIX PadOT M OMBITOB HOCHUT PEKOMEHIATEIbHBIN XapakTep, YYUTEIb JEIaeT
BbIOOp MPOBEACHUS JIaOOPATOPHBIX PadOT U ONBITOB C YYETOM MHIMBUIYATbHBIX OCOOCHHOCTEH 00yUaronmxcs, ClucKa 3KCIEpUMEHTaNIbHbIX 3aJaH U,

npeajaraéMbiX B paMKax OCHOBHOTI'O I'OCYAapCTBEHHOI'O 3K3aMEHa I10 (1)I/IBI/IK6.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pazgen 1. ®uszuka u €€ posib B MO3HAHUH OKPYKAIOLIETO MUPA.

@dusuka — Hayka o npupone. SBineHus npuponsl. OuUsnUecKue ABICHUSA: MEXAHUYECKUE, TEIJIOBBIC, IEKTPUYECKUE, MATHUTHBIC, CBETOBBIC,
3BYKOBBIE.

@usnueckue BenuuuHbL. M3Mmepenue ¢usmveckux BenwuuH. Pusmueckue npubopsl. Ilorpemnocts m3MepeHuit. MexayHapoaHas cucTema
CAUHULL.

Kak ¢u3uka u qpyrue ectecTBeHHbIE HayKH M3Yy4daroT Mpupoay. EcrecTBeHHO-HayuHBIN METOJl MO3HAHM: HAOII0AEHNE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABM)KEHHE THUIIOTE3, SKCIIEPUMEHT I10 MPOBEpPKE TUIoTe3, 00bsAcHeHHe HabmomaeMoro spieHus. Onucanue (U3NYECKUX SBIECHUI ¢

HOMOIILIO MOJEIEH.

Jlemoncmpayuu.
1. Mexanudeckue, TEII0BbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
2. duznyeckue mMpuOOPsI U MPOoIleaypa IPSIMBIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM MPUOOPOM.

Jlabopamopusie pabomul u onvimol.

1 Omnpenenenne HeHbl JeJIeHUs IKalIbl K3MEPUTEIBLHOTO MPHOopa.

2 W3mepeHnne pacCTOSTHUM.

3 N3mepenue 06bEMa KUIKOCTH U TBEPAOTO TeA.

4, Ornpenenenne pa3MepoB MAJIbIX TEJ.

5 N3mepenne Temneparypsl IPU NOMOIIHN KUAKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATYPBHI.

6 [TpoBenenue uccae10BaHUA 10 IPOBEPKE TMIOTE3bI: JAIBHOCTh MOJETA IapUKa, MYIIEHHOTO0 TOPU30HTAIBHO, TeM 0O0JIble, YeM OoJble
BBICOTA ITYCKA.

Paznen 2. IlepBoHavyanbHbIE CBEICHUS O CTPOCHUH BEILIECTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OTBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEILIECTRA.
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JIBumkeHue yactuil BemiecTBa. CBsi3b CKOPOCTH IBMIKEHMsSI YacTHUI] C TemrepaTypoil. bpoyHoBckoe aBmxkenue, nuddysus. BzaumopeiicTsue

YacCTull BCIICCTBA: IPUTAKCHUC 1 OTTAJIKUBAHUEC.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE Ia30B, )KUJIKOCTEN U TBEPABIX (KPUCTAIUIMUECKUX) TeNl. B3auMOCBA3b MEXly CBOMCTBAMHU BEILLECTB

B pa3HLBIX arp€raTHbhIX COCTOAHUAX U UX aTOMHO-MOJICKYJIAPHBIM CTPOCHUCEM. OcobenHoctT arperaTHbIX COCTOSTHUM BOJBI.

Jlemoncmpayuu.

1. Habmonenne 6poyHOBCKOTO IBUYKEHUSI.

2. HaGmronenue nuddy3un.

3. Habmtoienue siBieHuii, 00bACHIIONINXCS MPUTSHDKEHUEM HITM OTTATKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwsie pabomul u onvimol.

1. Orenka guamMerpa aroMa METOAOM PSIIOB (C UCIoJIb3oBaHueM (hoTorpaduwii).
2. OnBITHI 110 HAOJIIOACHHUIO TEIIOBOTO PACITUPEHHUS Ta30B.
3. OnbITHI IO OOHAPYIKEHHEO IEHCTBUSI CHUIJI MOJICKYJISIPHOTO MTPUTSKCHHUS.

Pasnen 3. /IBmkeHue u B3aUMOACHCTBUE TEN.

Mexannueckoe aBkeHne. PaBHomepHoe u HepaBHOMepHOe JiBHkeHue. CkopocTs. CpeaHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacuér

MyTH U BPEMCHHU JIBUKCHHSL.

SBnenue uHepuMUH. 3aKOH MHEpUUU. B3auMoneicTBrue Tell Kak MpUYMHA W3MEHEHUs CKOPOCTH JBMXKEHMS Tel. Macca Kak Mepa MHEPTHOCTH
tena. [InoTtHOCTH BemecTBa. CBS3b MIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00hEMA BEIIECTBA.

Cuna kak xapakTepucTHKa B3aumopeuctBus Ten. Cuiia ynpyroctd u 3akoH ['yka. M3MepeHue cuiibl ¢ MOMOUIbIO TUHAMOMETpa. SIBieHue

TATOTEHUS M cwia TsokecTdu. Cmia TsbKecTH Ha Apyrux IniaHerax. Bec tema. HeBecomocth. CrokeHWe CuWil, HANpaBIEHHBIX IO OJHOM MPSAMOM.

PaBHOHeﬁCTBYIOHlaH cui. Cuna TPCHUH. TpCHI/IC CKOJIBKCHHUA U TPCHUC ITOKO4. TpeHI/IC B IIpUPOAC U TCXHUKC.

Jlemoncmpayuu.
1. HaOmronenne MeEXaHUYECKOTI0 IBKEHNS TEA.
2. N3MepeHnne cKopoCcTH MPSMOIMHEUHOTO ABUKEHHUS.



Ha6J'IIO,I[eHI/IC SIBJICHUS MHCPUHWH.

3
4. Habumronenne n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.

5 CpaBHeHHE MacC MO B3aUMOJCHCTBHUIO TEJl.

6 CiokeHue CuJl, HallpaBJICHHBIX 1O OJHOU MPSIMOIA.

Jlabopamopnwsie pabomul u onvimol.

1 OnpeneneHne CKOpOCTH paBHOMEPHOT'O IBHKEHUS (IIapHKa B )KUJIKOCTH, MOJIEIIH 3JIEKTPUUECKOI0 aBTOMOOWIIS U TaK Jajiee).

2 Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHS OpycKa WK MIapuKa 10 HAKIIOHHOM MJIOCKOCTH.

3. Onpeznenenue WIOTHOCTU TBEPAOIO Tea.

4 OnbITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshkeHUs (edopMalvy) NPYKUHbBI OT PHUIIOKEHHON CUJIBL.

) OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHMSI OT BECa Tella U XapaKTepa COIPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBnenue TBEPABIX T, )KUJKOCTEN U T'a30B.

Hasnenue. CriocoObl yMEHBIICHUS U YBEIMUYEHUs naBieHus. JlaBiaeHue ra3a. 3aBUCUMOCTb JIaBJeHHUs rasa oT o0béma, reMnepatypsl. [lepenaua
JIaBJIEHUs] TBEPIBIMU TEJIaMH, >KUJKOCTAMHU U razamu. 3akoH Ilackans. [THeBMaTnyeckue MamMHbl. 3aBUCUMOCTH JABICHHS JKUIKOCTH OT TIYOMHBI.
IMunpocratuueckuii mapanokce. CooOmaromuecs cocyabl. [ uapaBanueckie MeXaHU3MbI.

Atmocdepa 3emian u atMocepHoe namieHue. [IpuumHbl cymiecTBoBaHUS BO3AYIIHON oOonouku 3emnu. Onbir Toppuuennu. M3mepenue

aTMOC(epHOro AaBieHHs. 3aBUCUMOCTh aTMOC(EPHOT0 AaBIEHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 11 n3MepeHust aTMoc(hepHOro JaBieHuUs.

I[eﬁCTBHe KHAKOCTH M Ta3a Ha HOpr'}KéHHOC B HHUX Tello. BrITankuBaromias (apXI/IMCILOBa) cuia. 3aKoH ApXI/IMCIla. IInaBanue Ttem.

BosnyxomiaBanue.
Ilemoncmpayuu.
1. 3aBUCHMOCTH JIaBIICHUS Ta3a OT TeMIIEPaTyphl.
2 [lepenava naBiaeHUs KUIKOCTHIO M TA30M.
3. Coo0maronyecs: CoCy/bl.
4 [MuppaBnrueckmii mpecc.



[TposiBnenue neiicTBust aTMOCHEPHOTO JaBICHHUS.

5
6. 3aBUCHMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Te€Na U IVIOTHOCTHU KHJIKOCTH.
7 PaBeHCTBO BBITAJIKMBAIOILEH CUJIBI BECY BBITECHEHHOU KUAKOCTH.

8

VYcnoBue mnaBaHus TEN: IUIABAaHUE WIIH IMOIrpy>KEHUEC TEJI B 3aBUCUMOCTH OT COOTHOLICHUSA IUIOTHOCTEH Tejla 1 KHUIKOCTH.

Jlabopamopmwsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH Tela.

2. OrnpezenieHne BHITAIKUBAIONIEH CUITBI, ACHCTBYIOIIEH Ha TEJIO, MOTPYXKEHHOE B )KUIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CUJIbI, JEHCTBYIOLIEH Ha TEJO B )KUJIKOCTHU, OT MaccChl Teja.

4, OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKUBAIOIIEH CHIIBI, NEHCTBYIOIIEH Ha TEJIO B KHUAKOCTU, OT 00BEMA MOTrpYKEHHOU B

JKUJKOCTb YaCTH TeJIa U OT INIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBaHue apeomMeTpa Ui KOHCTPYUPOBAHUE JIOJKH U OIIPEACIICHUE €€ IPYy30I10AbEMHOCTH.

Pa3znen 5. PaboTta u MOIIHOCTH. DHEPrHsl.

Mexanunueckas pabota. MOIIHOCTb.

[IpocTeie MEXaHU3MBI: pblyar, OJI0K, HaKJIOHHas MI0cKocTh. [IpaBuiio paBHOBecus priuara. [IpumeHeHue npaBuia paBHOBECUS pblyara K OJIOKY.
«3onotoe npasuso» Mmexanuku. KIIJ] mpocTeix MmexaHuzMoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetndeckas ¥ noreHuuanbHas dHeprus. IIpeBpaiieHne ogHOro BHJA MEXAHMUYECKON 3HEPTMH B JIPYrol. 3aKkoH
COXpaHEHHUs DHEPTUH B MEXAHUKE.

Ilemoncmpayuu.

1. IIpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopmvie pabomul u onvimol.

1. Omnpenenenue pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM JBM)KEHUU TeJla IO TOPU30HTAILHOM MOBEPXHOCTH.
2. Uccnenoanue ycioBuil paBHOBECHUS pblyara.
3. N3mepenne KIIJ] HaKTOHHOM TIIIOCKOCTH.



4, W3ydeHue 3aKoHa COXpPaHEHUS MEXaHUYECKOI SHepruu.

8 KIIACC

Paznen 6. TemnoBrle ABICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO--KMHETUUYECKOM TEOpUM CTPOCHMS BellecTBa. Macca W pa3Mepbl aTOMOB M MoOJeKyl. OTMbITHI,
MOATBEPIK/IAIOIINE OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKON TEOPHH.

Mopnenu TBEPAOTO, KHIKOTO W Ta3000pa3HOro cOCTOsHUU BemiecTBa. Kpucrtamnmdeckue u amopdublie Tena. OOBSICHCHHE CBOWCTB TrasoB,
JKUJKOCTEH M TBEPABIX TEN HAa OCHOBE IMOJIOXKEHUN MOJEKYISIPHO--KMHETHYECKOW Teopuu. (CMmauMBaHUME W KalnWULIpHbIE SBIEHUA. TersoBoe
pacUIMpPEHHE U CKATHUE.

Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABMKEHUS 4yacTHIl. BHyTpenuss sHeprus. CrnocoObl M3MEHEHHS BHYTpPEHHEH
SHEPTrUH: TEIIoNepeada U COBEpIIeHIE padoThl. BUIIBI TEIIONEpe1adn: TeIIONPOBOHOCTh, KOHBEKITUS, U3TYICHHE.

KonnuecTBo TernoTsl. Y aenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH U TeIIOBOE paBHOBecHE. Y paBHEHHUE TeruioBoro 6anaHca. [lnaBnenue
U OTBEepJeBaHHE KPHUCTAJUNIMYECKUX BEIECTB. YAenbHas TeruioTa miuaBieHus. [lapooOpazoBanue u xonxaeHcanus. Vcnapenue. Kumenue. Y nenpHas
TeIJI0Ta MapooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhbl KUTIEHHS OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeibHas TEIJI0Ta CTOPAHUS.

[Tpunnmme! padote! TemnoBbix aeurateneit KI1/I rermnoBoro asurarens. TernoBble IBUTATENH U 3aIUTa OKPYKAIOIIEH CPEIbI.

3akoH COXpPAaHCHUA U IPEBpAICHUSA SHEPIrUK B TCIUIOBBIX MPOLIECCaX.

Jlemoncmpayuu.

1. Habmonenne OpoyHOBCKOTO TBHUXKEHUSI.

2 Hab6mronenue nuddys3un.

3. HabGnronenue siBeHn CMauyMBaHUS U KaTUJUIAPHBIX SBJICHHM.
4 Hab6nronenue TenioBoro pacimpeHus Tel.
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10.
11.
12.
13.

M3MeHeHue naBIeHMs ra3a Py H3MEHEHUH 00bEMa 1 HarpeBaHUM WIIM OXJIAXKICHUH.
IIpaBuna u3zmMepeHus TeMIiepaTypsl.

Buae! renonepenaun.

OxJaxJeHue Ipu COBEPLIEHUN PaOOTHI.

HarpeBanue npu coBepiieHUn paboThl BHEIIHUMH CUJIAMHU.

CpaBHeHuE TEMI0EMKOCTEN Pa3InYHbIX BEILIECTB.

Habmronenue xumneHus.

HaOGnroneHue nocTosHCTBA TeMIIEpaTyphl IPU IIaBICHUH.

Mogenu TEIUIOBBIX IBUTATEIIEH.

Jlabopamopusie pabomul u onvimol.

© © N o g bk~ w0 NP
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OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSKEHMUSL.

OMnBITHI MO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM CONIM WM caxapa.

OnbITH O HAOIIOIEHUIO TETIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Ornpezenienne 1aBieHUs BO3AyXa B OAJIJIOHE IINPHUIIA.

OHI)ITI)I, ACMOHCTPUPYIOINIHME 3aBUCUMOCTD JJaBJICHHA BO3/1yXa OT €ro O6’béMa W HarpC€BaHus U OXJIAXKICHHA.
[TpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JITHHBI CTOJIOMKA KUAKOCTA B TEPMOMETPUIECKON TPYOKE OT TEMIEPATYpPHI.
Habmronenve n3MeHeHus: BHyTPEHHEH SHEPTUU Tella B pe3yibTare Terionepenadn U paboThl BHEITHUX CHIL
HccenoBanue sBIICHUS TETUIOOOMEHA IMPU CMEIIMBAHUH XOJIOTHOU U TOPSTYEH BOJIBI.

OmnpeienieHre KOJIMYECTBA TEIUIOTHI, IIOJTYYCHHOTO BOJIOH MPHU TEIIOOOMEHE ¢ HarPEThIM METALTUNICCKIM ITHITUHIPOM.
Omnpenenenue yneabHON TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue mnpoiiecca UCHapeHusl.

OnpeneneHrie OTHOCUTENBHON BIaXKHOCTH BO3yXa.

Ornpezenenne yaeIbHON TEIJIOTH TUTABICHUS JIbJIA.
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Pazgen 7. DnexTpuyeckrue U MarHUTHBIE SIBJICHMUS.

Dnektpuzanys Teil. [[Ba posa 3iaeKTpudecKux 3apsaaoB. BaumonelicTBue 3apsikeHHbIX Tel. 3akoH KynoHa (3aBUCUMOCTh CHIIBI B3aUMOICUCTBUS
3apsKEHHBIX TEJl OT BEJIMUMHBI 3aPSJI0B M PACCTOSTHUS MEK/TY TE€JIaMu ).

DnexTpuueckoe nojie. Hanpssk€HHOCTD d1eKTpudeckoro moss. [IpuHIun cyneprno3uiuu 1eKTPHUecKUX Mojeil (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snextpuueckux 3apsAnoB. DIeMEHTapHbIN 3eKTpuyeckuil 3apsaa. Ctpoenue aroMa. [I[poBOAHUKH M TUANEKTPUKU. 3aKOH COXPAHEHUS
AIIEKTPUYECKOT0 3apsija.

DNEeKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS SJCKTPUUYECKOrO TOKA. VICTOUYHHMKM TOCTOSHHOTO TOKa. J[EMCTBUSI 3IIEKTPUUECKOTO TOKa
(TeryaoBoe, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax.

Onekrpuueckas nenb. Cuia Toka. DieKTpuueckoe HampspkeHue. COnpoTHUBIICEHHE MPOBOJHUKA. Y IEJBHOE CONPOTHBICHUE BEIIECTBA. 3aKOH
Owma nns yuyactka nenu. [locnenoBarenbHoe U napaiebHOE COSUHEHHE TPOBOJHUKOB.

PaboTta m MOIIHOCTH 3JEKTPUUECKOTo ToKa. 3akoH Jlxoyms—JleHna. DIeKTpUYeCcKHUe LEMU U MOTPEOUTENN SIEKTPUIECKON YHEPrHU B OBITY.
KopoTtkoe 3aMbIkanue.

[TocTostHHBIE MarHuThl. B3anMoaeicTBUE MOCTOSSHHBIX MarHUTOB. MarHutHoe nosie. MarHutHoe nosie 3eMiId U €ro 3Ha4eHWe JJis JKU3HU Ha
3emsie. OmbIT Dpcrena. MarHuTHOE mojie 3JEKTPUUECKOro Toka. IIpuMeHeHue 3JeKTpOMarHUTOB B TEXHUKE. JleficTBME MarHUTHOrO MOJsS Ha
IIPOBOJAHMK C TOKOM. DJIEKTPOJIBUraTellb OCTOSTHHOTO TOKA. Vcronb3oBaHue 31€KTpOABUTATENEeH B TEXHUUECKHUX YCTPOHCTBAX U HA TPAHCIIOPTE.

Onpitel Dapanes. SBnenue snexTpoMarHuTHOM wHAYKIMU. [lpaBunmo Jlenma. Onextporeneparop. CrocoObl TOMYyYEHUS AIIEKTPUUYECKOU

OHCPIUH. 3HCKTPOCT8.HLII/II/I Ha BO300OHOBJISIEMBIX HCTOYHHUKAX SHCPTHU.

Ilemoncmpayuu.

1. DJIeKTpU3anus Tell.

2 JIBa posa EeKTpUYECKUX 3apsA10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
3 YCTpOUCTBO U JEHCTBUE IIEKTPOCKOIIA.

4. DIeKTpOCTaTUIECKast NHIYKIIHS.

5 3aKOH COXpaHECHMS DJICKTPUUECKUX 3apsI0B.
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6
7
8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

[IpOBOHUKY U TUAJECKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.

VI CTOYHHKH TOCTOSHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30BbIii pa3psa.

N3MepeHne cuiibl TOKa aMIIEPMETPOM.

N3MmepeHune 371eKTpUYecKoro Harps>KeHUs: BOJIBTMETPOM.

Peocrat u mara3uH COpOTUBJICHUMN.

BsanmonelicTBre MOCTOSTHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHHS IOJIFOCOB MArHUTA.
MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmneiT Opcrena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmT.

JlelicTBME MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DIIEKTPOABUTATENb IOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON UHAYKIUH.

Omnerter @apanes.

3aBHUCUMOCTb HAMPABJIEHUS HHAYKIIMOHHOT'O TOKA OT YCIOBHUM €r0 BO3SHUKHOBEHHS.

SJ'ICKTpOl“CHCpaTOp IIOCTOAHHOI'O TOKA.

Jlabopamopmvie pabomul u onvimol.

1.
2.

OMBITHI 110 HAOTIOACHUIO JICKTPHU3AIUN TE HHAYKIIMEH U MPYU COMPUKOCHOBEHHH.
HccnenoBanue neCTBUS JIEKTPHUYECKOTO MOJISl HA TPOBOTHUKH M TUAJICKTPUKH.
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3. COopka 1 mpoBepka padOoThI IEKTPUUECKOH IEMH TOCTOSHHOTO TOKA.

4. W3mepeHue U peryJinipoBaHue CUiIbl TOKa.

S. W3mepeHnue u peryinpoBaHue HaIlPsHKEHUS.

6. HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U HAPSHXKEHUS Ha PE3UCTOPE.

7. OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUUYECKOTO COMPOTHUBIICHUS TPOBOAHHUKA OT €0 JJIUHBI, TUIOIIAIU MONEPEUHOr0 CEUEH U

¥ Marepuaa.

8. [TpoBepka nmpaBuiia CII0KEHUS HAIPSHKEHUH TIPU [TOCIIE0BATEIbHOM COEJUHEHUH JIBYX PE3UCTOPOB.

9. ITpoBepka npaBuiia AJ1s CUIIBI TOKA IIPY NTapaJIJIEIbBHOM COEAMHEHUH PE3UCTOPOB.

10.  Onpenenenue paboOThI HNEKTPUUYECKOTO TOKA, UIYLIETO YEPE3 PE3UCTOP.

11. Ornpezenienre MOITHOCTH JIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

12.  HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Y€pe3 JAMITIOUKY, OT HAIPSDKEHHS Ha HEW.

13.  Onpenenenune KIIJ[ HarpeBarens.

14.  HccnenoBaHue MarHUTHOTO B3aUMOJEHUCTBUS MOCTOSTHHBIX MarHUTOB.

15.  H3yuyeHue MarHUTHOTO IOJIsi HOCTOSSHHBIX MarHUTOB MPHU UX OOBEAMHEHNUHN U Pa3/I€ICHHUH.

16.  HccnemoBanue AEHUCTBUS JIEKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnbIThl, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aMMOJEHCTBHS KaTyIIKM ¢ TOKOM M MarHUTa OT CHJIbI TOKA M HalpaBJIEHUS TOKa B
KaTyIlKe.

18.  M3yueHwme AEWCTBUS MATHUTHOTO ITOJISI HA TPOBOIHUK C TOKOM.

19.  KoncTpyHnpoBaHHe U H3y4eHHE paOOTHI JEKTPOIBUTATEIS.

20. N3mepenne KIIJI anexTpoaBUrarenbHoOl yCTaHOBKH.

21.  OnbITBl 1O HCCIEJOBAHUIO SBJICHHUSA JJIEKTPOMArHUTHOM WHAYKIMM: HCCIEIOBaHUE WM3MEHEHUI 3HAueHUs M HaIlpaBlICHUS

WHIYKITMOHHOTO TOKA.
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9 KJIACC

Pazgen 8. Mexannueckue siBIcHUS.

Mexanuueckoe JaBwkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTh MEXAHWYECKOTro JIBMXKEHHs. PaBHOMepHOE

HpHMOJ'II/IHeI\/'IHOG JBUKCHUC. HepaBHOMepHOC pr[MOJ’IHHCfIHOC JBHKCHUC. Cpe,HHﬂﬂ N MTHOBCHHAas CKOPOCTH T€J1a IIpU HEPABHOMEPHOM JIBUKCHHUU.

Yckopenue. PaBHoyckopeHHOE NpsiMorHeiiHOe nBmkeHne. CBoOoHOe nagenue. OnbIThl [ anwes.

PaBHOMepHOE ABMXKEHUE 110 OKpykHOCTU. [lepuon u yactora obpamienus. JInneitnas u yrioBas ckopoctu. LleHTpocTpeMuTenbHoe yCKOpeHue.

[IepBeiit 3akoH HproTona. Bropoi 3akon Hetorona. Tpernii 3akon HerotoHa. [TpuHmn cynepno3unuu Cuil.

Cuia YIIpYrocCTHu. 3aKoH FYKa Cuia TPCHUsI: CHUJIa TPCHUSA CKOJIBXKCHUS, CUJIa TPCHUS ITOKOA, APYTI'€ BUABI TPCHUS.

Cuita TSKeCTH M 3aKOH BCCMHPHOI'O TATOTCHUA. yCKOpeHI/Ie CBO60,Z[HOFO naacHus. I[BI/I)KGHI/IC IJIAaHET BOKPYT COJ'IHI_Ia. HCpBaﬂ KOCMHNYCCKas

ckopocTb. HeBecoMOCTh U neperpysku.

PaBHOBecue maTtepuanbHOW TOUKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecHe TBEPJOro Teja ¢ 3aKPEMIEHHONW OChIO BpalleHHUs. MOMEHT CHUIIBI.

IlenTp TsDKECTH.

I/IMHyJ'H)C tena. IsMeHeHue HUMITYJIbCA. I/IMHyJ'IBC CHJIBL. 3aKOH COXPAaHCHHA UMITYJIbCA. PeakTuBHOE ABMKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTh. PaboTa cui TskecTH, ynpyroct, TpeHus. CBs3b sHepruu u pabotsl. IloTeHuumanbHas sHeprus Tena,

MOJIHATOTO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHnanbHas sHeprus cxkatoil npykunel. Kunernueckas sHeprusi. Teopema o KUHETUUECKOM S3HEPTUU. 3aKOH

COXPAaHCHUMA MEXaHHUYECKOM OHCPIUH.

Jlemoncmpayuu.

1.

2
3
4.
5

Hab6nronenne MexaHU4eCKOTO ABHKEHHUS Tela OTHOCUTENHHO Pa3HBIX TEJ OTCUETA.

CpaBHEHHE TyTEH U TPAEKTOPUI IBUKEHUS OJTHOTO U TOTO K€ Te€JIa OTHOCUTENIBHO PAa3HbIX TEJl OTCUETA.
N3MepeHne CKOPOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOIO JIBUKEHUS.

HaGnronenue aBMKEHUS Tena Mo OKPY>KHOCTH.
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6. Ha6J'IIO,I[CHI/IC MEXaHUYCCKUX ﬂBHCHHﬁ, IIPOUCXOAAIINX B CUCTEME orcuéra «Tenexkar Ipu eé PaBHOMEPHOM U YCKOPCHHOM JBHWKCHHUU

OTHOCHUTEJIbHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHMSI T€JIa OT MaccChl TeJla U IEHCTBYIOIIEH HA HETO CUJIBL.

8. HaOnronenue paBeHcTBa CUII IPU B3aUMOAECHCTBUM TeEJL.

9. M3meHeHne Beca Tea IpU yCKOPEHHOM JBUKCHHH.

10. Ilepenaya nMIrynbca Ipyu B3aUMOJEHCTBHAN TEIL.

11. [TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECHCTBUH TEIl.

12. CoxpaHeHue uMIysbca IpU HEYIPYrOM B3aUMOIEHCTBHH.

13.  CoxpaHeHue uMnysibca Ipu abCOIIOTHO yIIPYroOM B3aUMOJICHCTBUY.

14, HalnropeHue peakTUBHOTO BUKEHUS.

15. CoxpaHeHue MEXaHU4YECKOW IHEPTUH NPU CBOOOIHOM I1aJIEHUU.

16.  CoxpaHeHHe MEXaHWYECKOH SHEPrHM MPU ABMKEHUU Tella MO JeHCTBUEM MPYKHUHBI.

Jlabopamopuvie pabomul u onvimol.

1 KoHcTpynpoBanue TpakTa JUlsi pa3roHa 1 JajJbHEUIIero paBHOMEPHOTO JIBHKEHHS ITAPUKA FITH TEJIEKKH.

2 Omnpenenenne cpeHeN CKOPOCTH CKOJIBKEHHS OpycKa WM JBM)KEHUS IapHUKa M0 HAKJIOHHON TTOCKOCTH.

3. OmnpezneneHye yCKOpeHUs Teja IMpH paBHOYCKOPEHHOM JBM)KEHHUH 10 HAKJIOHHON TJIOCKOCTH.

4 HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayallbHOW CKOPOCTH.

5. [TpoBepka THIIOTE3BI: €CIIU TMPU PaBHOYCKOPEHHOM JIBUKCHHH 0€3 HaYaJlbHOW CKOPOCTH IMYTH OTHOCSTCS KaK Psii HEYETHBIX YUCEN, TO

COOTBETCTBYIOITHUE MPOMEKYTKH BPEMEHU OANHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CUJIBI HOPMaJIbHOTO JaBJICHHUS.

7 Onpenenenne k03P PUIHEHTA TPEHUS CKOIBKEHHS.

8. Omnpenenenue KECTKOCTU MPY>KUHBI.

9 Omnpenenenne pabOThI CHIIBI TPEHUS MPU PABHOMEPHOM JABM)KEHUU TeJla IO TOPU30HTAILHOM MOBEPXHOCTH.
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10.  Ompenenenue pabOTHI CUJIBI YIIPYTOCTH MIPH MOABEME TPYy3a C UCIIOJIB30BAHUEM HEMOJIBUKHOTO U MOJIBUYKHOTO OJIOKOB.
11. N3ydeHune 3aKko0Ha COXpAHEHUS SHEPTUH.
Paznen 9. Mexanuueckue KoneOaHus U BOJHBI.
KonebarenbHoe aBmkenne. OCHOBHbBIC XapaKTEPUCTUKH KOJIEOaHHIt: Mepuol, 4acToTa, aMIUIUTyAa. MaTeMaTH4eCKUil U MPY>KUHHBIM MasSTHUKH.
[IpeBparienrie sHEpruu Npu KouedaTeIbHOM JIBUKEHUH.
3aryxatomue kosieOanusa. BeiHyx)neHHbie koneOanus. Pesonanc. Mexanudeckue BoJHBL. CBOWCTBa MEXaHMYECKUX BOJIH. [IpojonbHblie U
HoTepevHbIe BOJIHBIL. J[JIMHA BOJIHBI U CKOPOCTH €€ pacrpocTpaHeHus. MexaHW4YecKue BOJIHBI B TBEPAOM Telle, CECMUYECKUE BOJIHBI.
3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.
Jlemoncmpayuu.
1 Habmonenne xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
2 Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
3 Habmroienue BBIHYXIEHHBIX KOJIe0aHUI U pe30HaHca.
4, PacnipocTpanenre npoAoabHBIX U MOTIEPEYHBIX BOJIH (HA MOJIENH).
) Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6 AKYCTHUYECKHI pe30HaHC.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenne 4acTOTHl U Meproia KoineOaHui MaTeMaTHIeCKOro MasTHHKA.
Ornpezenenre 4acTOTHl U IEPHO/ia KOJIeOaHUil MPy>KMHHOTO MasiTHUKA.
Hccnenoanue 3aBUCMMOCTH NIeproa KojeOaHUi MOBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMIMOCTH TIepro/ia KoieOaHui MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a.
[TpoBepka HE3aBUCUMOCTH MEepHO/Ia KoJieOaHH rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpy3a.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCMOCTh IIEpro/ia KoieOaHui MPyKUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBIL.

N o g~ w D oE

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.
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Paznen 10. DnekTpoMarHuTHOE MOJIE U AJIEKTPOMArHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJie. DIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. [1Ikana smekTpoMarHuTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3H.

BHCKTPOMaFHI/ITHaﬂ mpupoaa CBETa. CKOpOCTB cBeta. BomHOBEIE CBOMCTBA CBETA.

Jlemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHoBbIe cBOICTBA CBETA.

Jlabopamopmwsie pabomul u onvimol.

1. H3ydeHne CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMJIBHOTO TenedoHa.

Pa3znen 11. CeToBbl€ SIBIEHUS.

JlyueBas mozenb cera. Mcrounuku cBera. [IpsmonuneitHoe pacnpocTpanenue cera. 3atmenus Connna u Jlynel. Otpaxenue csera. Ilnockoe
3epKajio. 3aKOH OTPaKEHMsI CBETA.

[Ipenomiienne cBera. 3akoH npenoMieHus ceera. [losiHoe BHyTpeHHee oTpaxeHue cBeTa. Vcroib30BaHUe TIOJTHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xop nydeit B mun3ze. Ontrdeckas cuctema ¢oToarmapara, MUKpPOCKOIA U Teieckona. a3 kak ontudeckas cucrema. biauzopykocts u
JAJIbHO30PKOCTb.

Paznoxxenune Oemoro ceera B CIICKTP. Omngitel HetoToHna. CokeHne CIICKTPAJIbHBIX IBETOB. I[I/ICHCpCI/IH CBCTa.

Ilemoncmpayuu.

1. [IpamonuHEHOE pacIpOCTpaHEHUE CBETA.

2 OtpaxkeHue cpera.

3 [Tomyuenue n300pakeHHii B TIIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKaJiax.
4, [Ipenomnenue crera.

5 OITHYECKUN CBETOBOI.
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6 Xox JIydeit B coOuparomiei JTruH3e.

7 Xoq JIydeil B paccenBarolleH JIMH3E.

8. [Tony4yenue n300paXeHUi C MOMOIIBIO JIMH3.

9 [Mpunun neicTBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.
10. Mozens riiasa.

11.  Paznoxenue 6€JIOr0 CBETA B CIIEKTP.

12.  Tlomydenue Genoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopmwsie pabomul u onvimol.
HccnenoBaHue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIy4a OT YIJia MaIeHHsI.
W3y4eHne XapaKTepuCTHK H300pakeHUs IPeIMETa B INTOCKOM 3epKalie.

HccrnenoBanne 3aBUCHMOCTHU yriia nmpejaoMJICHUS CBETOBOTO Jiyda OT yIJia MMaaACHUA Ha IPAaHUIC «BO3AYX—CTCKIIO».

1
2
3
4, [Tomryuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

5 Omnpenenenne GOKYCHOTO PAaCCTOSHUS M ONITHYECKON CHIIBI COOMPAIOIIEit TNH3HI.

6 OnBITHI O Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7 OMnBITHI IO BOCIIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (PUIIBTPBI.

Pasnen 12. KBaHToBEIE SIBICHUS.

OmnswiTel Pezepdopaa u mnanetapHas moaens atroma. Moaens atoma bopa. Mcmyckanue u mormoieHne cBeta aromoM. KBauTel. JIuneidyarbie
CIIEKTPHI.

PannoaktuBHOCTE. Anbda-, Oera- m ramma-usnydeHus. CTpoeHHWe aToMHOro siapa. HykioHHas Mojens aroMHOTO siapa. M30TomsI.
PanunoaktuBHbIe npeBpamienus. [lepuon nmomypacnaga aTOMHBIX siiEp.

SAnepHble peaknu. 3aKOHbI COXPAHEHUsSI 3apsJOBOTO U MACCOBOIO UMCEN. DHEPrusi CBsI3M aTOMHBIX siep. CBsi3b Macchl M sHepruu. Peakuun
cuHTe3a U nenenus saep. Mcrounuku sHeprun CoiHIa U 3BE3.

Snepnas sHepreruka. JledcTBUS paguoaKTUBHBIX U3JTYYEHUN HA )KMUBBIE OPTaHU3MBbI.
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Jlemoncmpayuu.

1 CrieKTpbl U3J1y4€HUs U MOIJIOIIEHNUS.

2 CrieKTpbl pa3aMyHbIX I'a30B.

3 Criextp Boopoa.

4. Habnronenue Tpeko B kamepe Bunbcona.

5 Pabora cuérunka HOHU3UPYIOIIMUX U3TYyUEHUH.

6 Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U MPOJLYKTOB.

Jlabopamopmwsie pabomul u onvimol.

1. Habmroienue CriomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3ITy4EHUSI.
2. HccrenoBanue TPEKOB: M3MEPEHHUE YHEPTUHU YACTHUIIBI IO TOPMO3HOMY TTyTH (110 hoTorpadusim).
3. W3mepenue paanoakTuBHOTO (hoHa.

[ToBTOpUTENBEHO-00001IIAIONINI MOTYTB.

IToBTOpUTENEHO-00001IAIONINI MOy b IPEHA3HAYEH AJIS CUCTEeMaTU3alMi U 0000IIEHNs TPEIMETHOTO COJIEPKaHMsI M OIbITA JEATEIbHOCTH,
nproOpeTEHHOTO TMPH HM3YYEHWH BCEro Kypca (pu3mkw, a TakKe IS MOATOTOBKM K OCHOBHOMY TOCYIApPCTBEHHOMY O3K3aMeHY O (QH3HKe s
o0Oy4aromuxcsi, BHIOpPaBIINX 3TOT y4E€OHBIN IPEIMET.

[Tpu M3yyeHUH AAHHOTO MOJYJS PEATU3YIOTCA M CUCTEMATU3UPYIOTCS BUIBI I€ATEILHOCTH, HA OCHOBE KOTOPBIX 00eCleunBaeTcs JOCTHKEHHE
NPEIMETHBIX W METalpeJMETHBIX IUIAHUPYEMBIX pe3yabTaToB 0OyueHHus, (OPMHUpPYETCS eCTECTBEHHOHAay4yHass TPaMOTHOCTb: OCBOCHHME HAy4YHBIX
METO/IOB HCCIICJIOBAaHUS SIBICHUW TPHUPOJBI M TEXHHKH, OBJAJICHUE YMEHUSIMH OOBSCHATh (DM3MUYECKHE SIBICHUS, TPUMEHSSI TIOJTyYCHHBIC 3HAHUS,
pemaTh 3a/1a4d, B TOM YHCIIE KAaUeCTBEHHBIE U DKCIIEPUMEHTAIbHBIE.

[TpuHIMNMATIBHO IEATETLHOCTHBIN XapakTep JaHHOTO pasjiena pealn3yercs 3a CYET TOTro, 4TO 00yYaroIIrecs BBIMOIHAIOT 3a/1aHUs, B KOTOPBIX
UM TIpeyiaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHITH (PU3UUECKHE SBJICHUS B OKPY)KAIOIIeH MPUPO/IE U TTOBCETHEBHOM KU3HU;
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WCIIOJIh30BaTh HAy4YHBIE METObI MCCIIECNOBAHUS (DU3NYCCKUX SIBJICHUH, B TOM YHCIIC IS IPOBEPKH THUIOTE3 M IMOJYYCHHUS TEOPETHUYCCKUX
BEIBOJIOB;
OOBSICHSITh HAYYHBIE OCHOBBI HamOOJee BAXKHBIX JOCTHKCHUH COBPEMECHHBIX TEXHOJOTHH, HAmpUMep, MPAKTUYECKOTO HCIIOIb30BAHUS

Pa3IUuYHBIX KCTOYHUKOB SHEPIU HAa OCHOBEC 3aKOHA IIPEBpallICHUA U COXPAaHCHUA BCEX U3BECTHBIX BUIOB OHCPIUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
W3yuenune Gu3uKu Ha ypOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMs HAINPABICHO HA JAOCTIIKEHHE JIMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB.
B pesynbrare u3ydeHus (U3MKU Ha YpOBHE OCHOBHOIO 0011ero o0pa3oBanus y o0yyaromerocst OyayT c(popMHUpOBaHBbI CIEIYIONNE TUYHOCTHBIE
pe3yabTaThl B YaCTHU:
1) naTprOTHYECKOrO BOCIIMTAHUSA:
®  MPOSBICHHE UHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hU3MYECKON HAYKH;
®  [IEHHOCTHOE OTHOIICHHE K JOCTHKEHHUSIM POCCHICKUX YUEHBIX--(DU3UKOB;
2) rpaX/1aHCKOI0 U JYXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:
® TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMbBIX M 3THYECKHX IPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM
MIPUMEHEHUEM JOCTHKEHUN (PU3HKY;
®  OCO3HaHHWE BaXXHOCTH MOPAIbHO--3TUYECKHUX IIPUHIIUIIOB B JACSATEIBHOCTH YYEHOTIO;
3) 3cTEeTUYECKOTO BOCIIUTAHMS:
®  BOCHPUATUE ICTETUYECKUX KAYECTB PU3NUYECKON HAyKHU: €€ rapMOHUYHOIO IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) IEeHHOCTH HaY4YHOTO MTO3HAHMSL:
® OCO3HaHHWE IEHHOCTH (U3NYECKON HayKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHMUS MHpA, OCHOBBI PA3BUTHSI TEXHOJOTHM, BakHEHIIeH
COCTAaBJIAIOLIEH KYJIBTYPBI,
®  Da3BUTHE HAYYHOM JTHOO03HATENBHOCTH, MHTEPECA K UCCIIE0BATEIbCKON AEATEIbHOCTH;
5) popmMHpOBaHUs KYJIbTYPbI 310POBbSI U SMOLMOHAIBHOTO OJIaronoIydHsi:
®  0CO3HaHME IIEHHOCTU 0€30MacHOro o0pa3a KU3HH B COBPEMEHHOM TE€XHOJIOTMYECKOM MHUPE, BaKHOCTHU MPABUII O€30M1aCHOTO MOBEIECHUS

Ha TPaAHCIIOPTE, Ha IOPOTax, C AIEKTPHUUECKUM U TETIJIOBBIM 000pYIOBAaHUEM B IOMAIITHUX YCIOBHSIX;
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e chopmupoBaHHOCTH HaBbIKA peICKCUH, MPU3HAHUE CBOETO MIpaBa HA OIMUOKY M TAKOTO K€ IpaBa y APYroro 4ejJoBeKa;
6) TpyI0BOIr0 BOCIIUTAHUS:
® AKTHBHOE y4YacCTHE B PEIICHHH NMPAKTUYECKUX 3a/a4 (B paMKax CeMbH, 00pa30BaTEIbLHON OpraHU3aIiK, TOPO/Ia, Kpasi) TEXHOJIOTHIECKOM
Y COIMAIbHOM HAINPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIIC U (PU3NUECKUX 3HAHHM;
®  UHTEpEC K MPAKTUYECKOMY M3YyUCHHIO Tpodeccui, CBA3aHHBIX C (PU3UKOM;
7) PKOJIOTUYECKOT'O BOCITUTAHHMS:
e  OpHUEHTalMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUM U pelleHHs 3a1ad B 00JIaCTH OKPYXalollel Cpefpl, MIaHUPOBAHUS MOCTYIIKOB U
OLICHKHU UX BO3MOKHBIX MTOCIEACTBUM ISl OKPYKAOIIEH CPELBI;
®  0OCO3HaHUE TM00aTbHOIO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel X pelieHus;
8) aganTanuu K U3MEHSIOMUMCS YCIOBHUSAM COIIUAIBHOM U IPUPOTHOM CPEIbI:
¢ TOTPEOHOCTH BO B3aUMOJICHCTBUU TMPH BHIMOJHEHUH UCCIIEIOBAHUN M MPOEKTOB (PU3NUECKON HAMPABICHHOCTH, OTKPHITOCTh OMBITY U
3HAHUSIM JAPYTHUX;
e  [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AEATEIbHOCTD;
e TOTpeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM yuclie (GOPMYIHUPOBATh WICH, MOHSITHS, TUIIOTE3bl O (PU3UUECKHX OOBEKTaX U
SIBIICHHSIX
e  0OCO3HaHUE AePUINTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (DU3UKH;
¢ TUIAHUPOBAHHE CBOETO Pa3BUTHsI B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUN;
® CTpeMJICHHE aHAJM3UPOBATH M BHISIBISITH B3aUMOCBSI3H MPUPOIbI, OOIIECTBA U SKOHOMHKH, B TOM YHCJIE C UCIIOIB30BaHUEM (DU3MUECKHUX
3HAHUM;

L4 OLIEHKa CBOMX ASUCTBHUM C y‘-IéTOM BJIMAHHA HAa OKPYXKAKOIIYIO CPCAY, BO3BMOKHBIX r100aJIbHBIX MMOCJIEACTBUM.
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METANPEAMETHBIE PE3YJIbTATBI
B pesynbpTare ocBoeHHS TporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOmIero oOpa3oBaHusl y oOydaromierocss OyayT cOpMHUpPOBaHBI
MCTAIIPCAMCTHBIC PE3YJIbTAThl, BKIIOYAIOIINC ITO3HABATCIBHBIC YHHUBCPCAJILHBIC y‘-IeGHbIe I[eﬁCTBPISI, KOMMYHUKATHBHBIC YHUBCPCAJIBbHBIC y‘-Ie6HBIC

NEICTBUS, pETyIATUBHbIE YHUBEPCAJIbHbBIE YUeOHbIEC JCHCTBUSL.

ITo3HaBaTeabHbIE YHUBEPCAJBbHBLIC yqeﬁnble JeHCcTBUA

bazoBrie moruueckue IIGﬁCTBHSII

o BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

o yCTaHABJIMBATH CYIIECTBEHHBIIN MPU3HAK KJIACCH(PHUKALINN, OCHOBAHUS JUIE 0000IICHUS M CPAaBHEHUS;

o BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYUs B paccMaTpUBaeMbIX (PakTax, JAHHBIX W HAOJIOJCHUSAX, OTHOCSAIIMXCS K (PU3MUECKUM
SABJICHUSIM;

o BBISBIISAT NPUYMHHO-CIIEICTBEHHbIE CBSI3U NPHU W3Y4YeHUM (U3NYECKUX SBJICHMH M MPOILECCOB, JIENaTh BBIBOJBI C HCIOJIb30BAHUEM

ACAYKTUBHBIX U HHAYKTUBHBIX yMOSﬂKJ'IIO'—IGHPIfI, BBIABUI'aTh THUIIOTE3bI O B3aUMOCBA3IX (1)I/I3I/I‘I€CKI/IX BCJINYHH,

o CaMOCTOSITENIbHO BbIOMpaTh crnoco0 pemieHns y4eOHOM (u3nyeckoil 3amayM (CpaBHEHUE HECKOJIBKMX BApUAHTOB PpELICHMS, BHIOOD
Haubosee MOAXOIALIET0 C YUETOM CAMOCTOATEIbHO BbIIETICHHBIX KPUTEPHUEB).

bazoBrie HUCCICO0BATCIILCKUC HeﬁCTBHHI
L4 HCII0JIB30BAaTh BOIIPOCHI KaK HCCJ’IC}IOB&TCJ’ILCKI/Iﬁ HHCTPYMCHT IIO3HAaHU,

o IPOBOAUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAHY OIbBIT, HECIOXHBIH (PU3NUECKHI SKCIEPUMEHT, HEOOJIbLIOE HCCIeI0BaHUE

(U3UIECKOTO SBIICHNUS,

o OILICHMBATh HAa IPUMEHUMOCTb U JJOCTOBEPHOCTh MH(POPMAIIHIO, TOITYYEHHYIO B XO/I€ UCCIIE0BAaHUS WIH SKCIIEPUMEHTA;

o CaMOCTOSITENIbHO (hOPMYITUPOBATH 00OOIIIEHHS M BBIBOJIBI IT0 PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHHUS, OTIBITa, HCCIICI0BAHMUS;
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o NPOTHO3UPOBATh BO3MOXKHOE JAJIbHEHIee pa3BUTHE (PU3MYECKHX MPOIECCOB, a TAK)KE BBIIBUTATH MPEANOJIOKEHUS 00 UX Pa3BUTHUU B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora c nadopmarmeii:

. HNPUMEHSATh Pa3JInYHbIC METObI, HHCTPYMEHTBI M 3alIPOChI IIPU MOUCKE U 0TOOpe MHGOPMAIMK WM AaHHBIX C YUETOM MPEIOKCHHON
yueOHol (hu3ndeckoi 3a1auu;

. aHAJIM3UPOBATh, CHCTEMATH3HPOBATh U HHTEPIPETUPOBATH HHDOPMAIIUIO PA3IMIHBIX BUIOB U (HOPM MIPEACTABICHHUS;

. CaMOCTOSTENILHO BBIOUPATh ONTHMAIbHYIO (OpMy MpeacTaBieHuss HHGOPMAIMK U WILTFOCTPUPOBATH pellaeMbie 3a/a4d HECIOKHBIMU
CXEeMaMH, AMarpaMMaMy, HHOU rpadukoi ¥ UX KOMOMHALIUAMHU.

KoMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUEOHbIE IEHCTBU:

. B X0J¢ OOCYKJeHHUs yd4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX PabOT W MPOCKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY

06cy>1<)1aeM0171 TEMBI U BBICKA3bIBATh UACH, HALICJICHHBIC HA PCIHICHUEC 3aJa4U U MMOAACPIKAHUC OJ1arokenaTeIbHOCTH O6HI€HI/I$I;

o COTIOCTABJISITh CBOU CYXJICHHUS C CYKACHUSIMH JIPYTHX YYaCTHUKOB JHajora, 0OHapyKUBaTh pa3jinyle U CXOJCTBO MO3ULUH;

o BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

o MyOJIMYHO MPE/ICTABIIATH PE3YJIbTAThl BHITOJTHEHHOTO (PU3MUYECKOrO OIbITa (SKCIIEPUMEHTA, UCCIIeI0BaHUs, TIPOEKTA);

J MOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMaHIHOW ¥ UHMBHIyaIbHON pabOThI P peIIeHNH KOHKPETHON (PM3NYECKOH MPOOIIeMBI;
o NPUHUMATH L[E€IM COBMECTHOM JESITEIbHOCTH, OPIraHU30BBIBATD JEHCTBUS 1O €€ TOCTUKEHUIO: PaclpeaessiTh POIH, 00CYXK1aTh IPOLECCHI

" pC3YyJIbTAaThbI COBMECTHOM pa6OTBI, O606I_LI8.TB MHCHUS HCCKOJIbKHX Hmﬂeﬁ;

L4 BBITIOJIHATE CBOKO 4YacCTb pa6OTBI, A0CTUTrasA KauCCTBCHHOT'O PE3yJibTaTa IO CBOCMY HAIIPABJIICHUIO U KOOPAWHHPYS CBOHU JENCTBHS C

APYIruMHA 4JICHAMH KOMAaH/bI;

L4 OLICHUBATh Kad€CTBO CBOCTO BKJIaga B 06H_II/II\/'I MNPOAYKT II0 KpPUTCPUAM, CAMOCTOATCILHO C(I)OpMyJII/IPOBaHHBIM Y4aCTHUKaMU

B3aUMOICHCTBUS.
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PeryasiTuBHble YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBHS

Camoopranuzanus:

o BBISIBJISITH MPOOJIEMbI B )KMU3HEHHBIX M YUEOHBIX CUTYALUSAX, TPEOYIOMUX AJISl pelieHus] PU3NYeCKUX 3HAHUM;

o OpPUEHTUPOBATHCS B PA3IMYHBIX MOJIXO0JAaX MPUHATHUS pelleHui (MHAMBHUIYaTbHOE, MPUHSATUE PEIICHUs B TPYIIe, MPUHITHE PELICHHM
rpyIIon);

o CaMOCTOSITENIbHO COCTAaBJISITh ATOPUTM pelleHus (HU3MUecKON 3aqaud WM IUJIaHa HCCIEAOBaHUSA C Y4ETOM HMMEIOIIUXCS PEeCcypcoB U

COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATD IIpe/ijlaraéMble BAPUAHTBI PELLICHUII;
o JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIECHUE.

CaMOKOHTpPOJIb, SMOIIMOHAIBHBIA WHTEJUICKT:

L4 JAaBaThb aICKBATHYIO OLICHKY CUTyalluu W NIpCJiarath IjiaH eé HN3MCHCHHUA,
L4 O0OBACHATH MPUYUHBI JOCTUKCHUSA (HC,[[OCTI/I)KCHI/IH) PE3YIbTATOB ACATCIBHOCTH, 1dBATh OLICHKY HpI/IO6peTéHHOMy OIIBITY;,
L4 BHOCHUTBb KOPPCEKTHUBLI B ACATCIIBHOCTD (B TOM YHCJIC B XOJ] BBIIIOJHCHUSA q)HBH‘ICCKOFO HCCICOOBAaHUA HUIIN HpOCKTa) Ha OCHOBEC HOBBIX

00CTOSITENECTB, U3MEHUBIIMXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEN;

. OILICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIN U YCIOBHSIM;

. CTaBHUTH ce0s1 HA MECTO JPYroro 4ejoBeKa B XOJe CIOopa WIH AUCKYCCHHM Ha Hay4yHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPECHHUS U JIOTUKY
Apyroro;

. NPU3HABATh CBOE MPaBO HA OMIMOKY MPHU PEIICHUU (PHU3MUSCKUX 3a7au WM B YTBEPXKJACHUSAX HA HAYYHBIC TEMbl M TaKOE XK€ MPaBO
JPYyroro.
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INPEJIMETHBIE PE3YJIBTATDBI

K koH1y 06y4eHus B 7 Kjacce npeMETHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Y 00YYAIOLINXCS YMEHUM:

J UCIOJIb30BaTh MOHATUA: (PU3MUECKUE U XUMHMUYECKUE SBJICHHUS, HAOIIOJEHUE, SKCIEPUMEHT, MOJENb, THIIOTE3a, EAMHULBI (PU3NUYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHHS BellecTBa (TBEpHOE, JKUAKOE, TIa3000pa3HOE), MEXaHWYECKOe JBHKEHHE (PAaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAaeKTOpus, paBHOAEICTBYomas cuia, aAedopmarus (yrnpyras, IUIaCTUYEcKasl), HEBECOMOCTb, COOOILIAIONINECS
COCYJIBI;

. paznuyats siBiieHus (Iuddy3us, TEIIOBOe IBMKEHUE YaCTHII BEIECTBA, PABHOMEPHOE JBI)KEHUE, HEPABHOMEPHOE JIBUKCHUE, MHEPIIHS,
B3aMMOJICICTBHUE TeJ, paBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHON OCBhIO BpALEHMS, Ieperadya JaBi€HUs] TBEPABIMHU TEIaMHM, KMJIKOCTAMHU U Tra3ami,
aTMoc(epHOe JaBleHME, IJIaBaHUE TEJ, MPEBpAlleHUs] MEXaHWYECKOH SHEpruM) Mo ONMCAHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

o pacrio3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3MUYECKUX SIBICHUH B OKPY)KAIOLIEM MHUpE, B TOM 4Mcie (U3NYECKUE SBICHUS B MPHPOJIE:
IPUMEPBI IBUKEHHUS C PA3IMYHBIMUA CKOPOCTSIMH B 5KHBOM M HEXXMBOI NpUpOJIE, IEHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO
JaBJICHUsI Ha JKMBOM OpraHu3M, IJIaBaHUE pbIO, pplyard B TeJe YeJIOBEKa, IPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3a/ayy B Y4eOHYIO, BBIICIATH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBICHUM;

o ONMCHIBATh U3yUCHHBIE CBOWCTBA TEN U (GU3NYECKUE SIBICHUS, UCTIONb3Yys (PU3NUYECKHe BETUUMUHBI (Macca, 00bEM, IUIOTHOCTD BEIIECTBA,
BpeMsl, MyTh, CKOPOCTb, CPEAHssS CKOPOCTb, CHJIa YHPYTOCTH, CHUJa TSKECTH, BEC Tella, CHJIa TPEHUs, JaBieHue (TBEPIOro Tena, KUAKOCTH, Taza),
BBITJIKMBAIOIAs CHJIA, MeXaHWYeckass pabdoTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHIIbI, KOX(QUIMEHT IOJEe3HOro JeHCTBUS MEXaHU3MOB,
KMHETHYecKasl U MOTeHIMAJIbHAs SHEPTrusl), NPy OMHCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, UX 00O3HAYEHUS U
eAMHULIBI (U3NYECKUX BEJIWYMH, HaXOAUTh (OPMYJIBI, CBSI3bIBAIOIINE JAHHYI0 (PU3NYECKYI0O BEIUMYMHY C JIPYTUMH BEJIWYUHAMH, CTPOUTH I'paduku

N3YUCHHBIX 3aBHCUMOCTEM (I)I/IBI/I‘-ICCKI/IX BCJIIMYHH,
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o XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHUS U MPOIECCHI, UCIIONB3Ys MpaBUa CIOKEHHs CU (BIOJIb OJHOM MPSIMOii), 3aKOH
I'yka, 3akoH Ilackans, 3akoH Apxumena, PaBUJIO pPaBHOBECHs pblyara (0J0Ka), «30J0TOE IPAaBUIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYEeCKOH
SHEPTUH, IIPH STOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA H 3alMCHIBATH €T0 MATEMAaTHUECKOE BBIPAKECHUE;

J OOBSICHATh (hU3HUYECKHE SBJICHMS, MPOLECCHl U CBOWMCTBA TEJ, B TOM 4YMCJIE€ M B KOHTEKCTE CUTyalMi MPaKTHKO-OPUEHTHPOBAHHOI'O
XapakTepa: BbIABIATh NPUUMHHO--CIIECTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKUX ILIAroB C ONOpod Ha 1—2 M3y4yeHHBIX CBOWCTBa
(bu3nUecKuX SBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

. pemaTh pacu€THbIC 3a7a4d B 1—2 NeicTBUS, UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBSA3BIBAIONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIIN3a
YCIIOBHS 33/1a4M 3aIKCHIBATh KPATKOE YCIOBUE, MOACTABIATH (PU3UUECKUE BEIWYMHBI B (DOPMYIBI M MPOBOJUTH PAcu€Thl, HAXOAUThH CIPABOYHBIC
JJaHHbIE, HEOOXOIUMBIE JUIsl pellIeHHs 3a/1a4, OLIEHUBATh PEaJTMCTUYHOCTb NOJIYYeHHON (pru3nyeckoil BETMUHHBI;

. pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEHIMTh NpPU HOMONIM (PH3HMUYECKUX METOAOB, B ONHCAHWU HCCIECIOBAHUS BBIICIATH
poBepsieMOe MPENoNI0KeHne (TUIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATh MOJYyYEHHBIH pe3yabTaT, HaXOAUTh OUIMOKU B XO/€ OMNbITA, JeNaTh BHIBOJIBI
0 €ro pe3yJbTaTam;

o OPOBOJIUTH ONBITBI 10 HAOMIONEHUIO (U3NYECKUX SBIEHUN MM (U3NYECKUX CBOUCTB Ten: (OpMYIMpPOBAaTh IPOBEPSIEMBbIE
MPEIOJIOKEHNS, COOMPaTh YCTAHOBKY U3 IPEJIOAKEHHOIO0 000pYA0BaHNUs, 3alIUChIBATh X0J1 ONbITa U (HOPMYIUPOBAThH BHIBO/IBI;

o BBITOJIHATH MPSAMBIE U3MEPEHUS] PACCTOSHUS, BPEMEHHU, MAcChl Tesla, 00bEMa, CUJIbl U TEMIIEPATyphl C UCIOJIb30BAHUEM AHAIOTOBBIX U
1M (ppOBBIX MPUOOPOB, 3aMUCHIBATH MTOKA3aHUsI TPUOOPOB C YUETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

. IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OHOM (PU3MUECKON BETMYMHBI OT IPYTOi ¢ UCIIOIb30BaHUEM MPSIMBIX U3MEPEHU (3aBUCUMOCTH
MyTH PaBHOMEPHO JIBMKYILErocs Tela OT BpEMEHH JABM)KECHHUS TeJla, CUJIbl TPEHHUS CKOJIbKEHUS! OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel U
HE3aBUCHMOCTH CUJIbI TPEHHS OT IUIOIIAJU CONPUKOCHOBEHMSI T€J, CHUJIbl YIIPYTOCTH OT Y/UIMHEHHUS MPYXUHBI, BBITAJKUBAIOMIEH CHIIBI OT 00bEMa
NOrpyKEHHON YacTH Tejla U OT IUIOTHOCTH JKMIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU TeJa, OT TIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCJIOBHI
IUTaBaHUS TeJl, YCIOBHM paBHOBECHS pbluara U OJOKOB), y4aCTBOBATh B IUIAHUPOBAHMM Y4E€OHOTO HMCCIEIOBAHUS, COOMpPATh YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleysl NMPeNIOKEHHOMY IUIaHy, (UKCUPOBATh PE3yJIbTaThl MOJYyYEHHON 3aBHCUMOCTH (DU3MUYECKMX BEJIMYMH B BUJAE NPEAJIOKECHHBIX

TabNIUI ¥ rpauKoB, 1eJaTh BHIBOJBI M0 PE3yIbTaTaM UCCIIEIOBAHUS;
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. NPOBOUTHh KOCBCHHBIC M3MEPCHHS (DPU3UUCCKUX BEIMYHMH (IJIOTHOCTh BEIIECTBA KHUIKOCTA M TBEPAOIO TeJa, CUJIa TPCHUS CKOJIBKCHUS,
JIABJICHUE BO3/yXa, BBITAJKUBAIONIAs CWJIA, JCHCTBYIOIIAs HAa TOTPYKEHHOE B JKUIKOCTh Telo, KO3(DQHIMEHT MONIe3HOro JEHCTBHS IMPOCTHIX
MEXaHU3MOB), CIIeIysl NMPEIOKEHHOW WHCTPYKIIMU: TIPU BBIOJHCHUN MU3MEPEHHI COOMPATh SKCIICPUMEHTAIbHYIO YCTAHOBKY M BBIUMCIIATH 3HAYCH HE
HCKOMOM BEIIMYMHEI;

o co0roaaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IIpU padoTe ¢ JIabopaTOPHBIM 000PYIOBAHUEM;

. yKa3bIBaTh TPUHIUIBI JICHCTBHS NMPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETpP, JHHAMOMETpP, COOOIIAFOIIUECS COCYIIbI,
OapoMeTp, pbvar, MOABMKHBIA U HEMOIBHKHBIH OJIOK, HAKJIOHHAS IJIOCKOCTB;

. XapaKTepU30BaTh MPHHIUIBI ACHCTBUS M3YYCHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONUCAHUSA (B TOM YHUCIE:
MO/IIIAITHUKH, YCTPOWCTBO BOJOIMPOBOJA, THAPABIMYCCKHIA IMMPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HMCIOJb3Ys 3HAHHS O
CBOMCTBaX (PM3UYECCKHX SIBICHUH U HEOOXOUMbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

. NPUBOJNUTH TPUMEPHI (HaXOIUTh MH(OPMAIMIO O MPUMEpax) MPaKTUYECKOTO HCIOIb30BaHUS (DU3NYECKUX 3HAHUA B IMOBCEIHEBHOM
XKU3HU U o0ecrieueHust Oe30MacHOCTH NP OOpalIeHHH ¢ MPUOOPaMU M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHSI 3I0POBbsI U COOJIOJICHHS] HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOLICH Cpe/ie;

. OCYILECTBIISATH OTOOP HMCTOYHHUKOB HH(OpManuu B MHTEpHETE B COOTBETCTBUHM C 3aJaHHBIM IOHMCKOBBIM 3allPpOCOM, Ha OCHOBE
UMCIOINXCS 3HAHUH W MyTEM CPaBHEHHS Pa3IMYHBIX UCTOYHUKOB BBIACIATH MH(OPMAIIMIO, KOTOPAasl SBISIETCS MPOTUBOPEYUBON MM MOXET OBITh
HEJIOCTOBEPHOM;

. UCIIOJIB30BaTh TPH BBIMOJHEHUH YYCOHBIX 3aJaHHil HAyYHO--TIOMYJSPHYIO JUTEeparypy (U3MYECKOTO COJCP)KaHUS, CIPaBOYHBIC
MaTepHaibl, pecypchl ceTu MHTepHET, BaaaeTh MpruéMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIMU U3 OJHOW 3HAKOBOW CHCTEMBI B
JIPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC KpATKHE MHChMEHHBIC M YCTHBIC COOOIIEHHS Ha OCHOBE 2—3 HCTOYHHKOB HHGpOpManuu (HU3HIECKOTO
COJICpKaHUsl, B TOM YHCJIC MYOJUYHO JelaTh KpPaTKUE COOOIICHHS O pe3ysibTaTax MPOCKTOB WM y4eOHBIX HCCIICOBaHUM, MPU 3TOM TPaAMOTHO

UCIIO0JIb30BaTh M3YYCHHBIA MOHATHIHBIN anmapaT Kypca (U3UKH, COPOBOXK/IATh BHICTYIUICHUE NTPE3CHTAIIUCH;
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o IpY BBHIMOJHEHUH Y4YeOHBIX MPOEKTOB M HCCIEAOBAHHMMA PACIpenesisiTh OOSM3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMU
3ajjayaMM, CJICAUTh 3a BBIIOJIHEHUEM IIJIaHa JEHCTBHM, a/leKBaTHO OLIEHUBAThb COOCTBEHHBIM BKJIaJ B JAEATENBHOCTb TI'PYIIbI, BBICTpaUBaTh
KOMMYHHUKaTHUBHOE B3aUMOJEHCTBHE, yUUTHIBASI MHEHUE OKPY)KAIOILIKX.

K koniy o0y4enus B 8 kjacce nmpeMeTHbIC pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh ChOPMUPOBAHHOCTH Y 00YUAIOLINXCS YMEHHIA:

J MCIIOJIb30BaTh IOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHHUE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHMS BEILECTBA,
KpUCTAUTHYECKNE W aMop(HbIe Tena, HACHIIEHHBIH M HEHACBHIIICHHBIM Tap, BI&KHOCTh BO3[yXa, TEMIIEpaTypa, BHYTPEHHSSI DHEPTHUsS, TEIUIOBON
JIBUTATEllb, JIEMEHTAPHBIM 3JEKTPUUYECKUN 3apsijl, JEKTPUUECKOE I0JIe, IPOBOJHUKU M JUIEKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MAarHUTHOE
noJe;

J pa3inyath SBJIEHUS (TEIUIOBOE pACIIMpEHUE U CHKaThe, Tellolepenaya, TEeIUIOBOE paBHOBECHE, CMAaulMBaHUE, KallWJUISPHbIE SBJICHUS,
UCMapeHue, KOHJEHcalus, IUIaBJIeHHEe, KpUCTauIM3auus (OTBEpleBaHME), KHUIIEHUE, Terulonepenada (TeIuIOoNpOBOJHOCTb, KOHBEKIMS, H3JIy4EHHE),
JJIEKTpU3alMsl Tell, B3aUMOJEWUCTBUE 3aps/iOB, JCHCTBHUS 3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHHE, B3aWMOJEWCTBHE MAarHuUTOB, JAEHCTBHE
MarHUTHOTO IIOJII Ha TPOBOJHUK C TOKOM, JJIGKTPOMArHWTHAs HHIYKIMS) MO ONHCAHMIO UX XapaKTEpHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

o pacro3HaBaTh MPOSIBICHWE U3YYEHHBIX (PM3MUYECKUX SIBICHUN B OKpPY)KAIOIIEM MHUpE, B TOM 4YHcCIe (U3NYECKHE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE U KalWUIPHBIE SIBIEHUS B NMIPUPOJIE, KPUCTAILIBI B Ipupoe, nznydeHue ConHla, 3aMep3aHue BOJI0EMOB, MOPCKUE OpHU3BI,
o0pa3oBaHUe POCHI, TYMaHa, MHEs, CHEera, SJIeKTPUUECKUE SBJICHUS B aTMOCc(epe, HIeKTPUUECTBO KHUBBIX OPraHU3MOB, MarHUTHOE ToJe 3eMiu, Apeild
MOJIFOCOB, POJIb MAarHUTHOTO TOJS JUISl JKU3HHM Ha 3emile, MOJISIPHOE CUSHUE, MPU ATOM IMEpPEeBOJUTH MPAKTUYECKYIO 3aJadyy B y4yeOHYIO, BBLACIATH
CYILIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUECKUX SBJICHUM;

o ONMCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3MYECKUE SBIICHUS, UCIONb3Ys (PU3NUECKHE BEITUUYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPIus,
KOJINYECTBO TEIUIOTHI, yJeNIbHAs TEIUIOEMKOCTh BEIECTBA, YieNbHas TEIUIOTa IUIaBJICHMA, YAeTIbHas TEIUIoTa MapooOpa3oBaHus, yAelbHas TEeIUloTa
CTOpaHMs TOIUIMBA, KOA(P(PUIMEHT MONE3HOTO ACHCTBHS TEIJIOBOM MAaIIMHbBI, OTHOCUTEIbHAS BIAKHOCTb BO3[yXa, HJIEKTPUYECKHH 3apsi, cuia TOKa,

ANEKTPUYECKOE HAIPSHKEHHUE, CONPOTUBIIEHUE MPOBOJHHUKA, YJEIbHOE CONPOTHUBIIEHUE BEIIECTBA, PabOTa W MOIIHOCTH 3JEKTPUYECKOTO TOKa), MPHU
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OMMCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKUIN CMBICI UCIOJIb3YEMbIX BETMYHH, 0003HAUCHUS U €IUHUIIBI PU3UUECKUX BEIHYUH, HAXOJUTh (DOPMYIIbI,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUHUHY C APYTHMHU BEIUYHMHAMH, CTPOUTH IPauKu U3yYSHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEITUYNH;

o XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SIBICHUS U MPOLIECCHl, UCIOIB3YS OCHOBHBIE IMOJIOKEHHSI MOJEKYJISIPHO--KHHETUYECKOM
TEOpUHU CTPOEHUS BELIECTBA, IPUHIMI CYNEPIIO3ULIUU IT0JIeH (Ha Ka4ueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsijaa, 3akoH OMa Juisd ydacTKa LIETH,
3akoH J[xoyns—JleHna, 3aKOH COXpaHEHHs] DHEPIHM, MPH 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3aMHUCHIBaTh €0 MaTeMaTUYECKOe
BBIPAKECHHUE;

o OO0BSACHATH (PU3NYECKUE IMPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYyallUld MPaKTHUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSA3M, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKHX IIaroB ¢ OMOpoi Ha 1—2 M3Y4EeHHBIX CBOMCTBA (DHU3MUECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemaTts pacuéTHble 3a7aud B 2—3 AEWCTBUS, UCIIONIb3Yys 3aKOHBI U (OPMYIIbI, CBSI3bIBaIONINE (PU3MYECKUE BETUYUHBI: HA OCHOBE aHATN3a
YCIIOBUS 3aJ]aui 3alUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK JAHHBIX JUISl pELICHUS 3a/1a4H, BBIOMPATh 3aKOHBI U (hOPMYJIbI, HEOOXOIUMBIE JIIS
e€ perieHus, MPOBOJAUTH Pacu€Thl U CPABHUBATH MOJIYUEHHOE 3HAUE€HHE (PU3MUYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

o pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIN PU3NYECKUX METOOB, UCIIOJIb3Ysl ONMUCAHUE UCCIIEIOBAHUS, BBIIEIATh
IIPOBEPSIEMOE MPEATION0KEHUE, OLIEHUBATH IIPABIIBHOCTD IOPSAKA IIPOBEICHUS UCCIIE0BAaHNUs, JEIaTh BBIBOIBI;

o IPOBOAMTH OIBITHl 10 HAOJIOJEHUI0 (U3NYECKUX SBICHUA MM (PU3MUECKUX CBOWCTB Tel (KamWUISpPHBIE SBJIEHUS, 3aBHCUMOCTh
JIaBJIEHUs] BO3JyXa OT ero oObEMa, TeMmepaTypbl, CKOPOCTH Ipollecca OCThIBAaHMS M HAarpeBaHMs NpU M3JIyYEHHUM OT IIBeTa M3JIydaromien
(moryomaoneif) MoBepXHOCTH, CKOPOCTb MCHApEHUs BOJBI OT TEMIIEpaTyphl >KUAKOCTH W IUIOIIAAM €€ TOBEPXHOCTH, IJIEKTpU3AIMs Tel |
B3aUMOJICVCTBUE DJIEKTPUUECKUX 3apsA0B, B3aMMOJCHCTBHE IOCTOSHHBIX MAarHWTOB, BH3yalM3al[Msl MAarHUTHBIX IIOJI€M NOCTOSHHBIX MarHHUTOB,
NEeNCTBUSI MarHUTHOT'O TIOJISI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOMCTBA 3JIEKTPOABUTATENSI MMOCTOSHHOTO TOKa): (GOpMyIupOBaTh
poBEpsieMbIe MPEATONIOKEHUS, COOUPATh YCTAHOBKY M3 MPEITI0KEHHOT0 000pyI0BaHHUs, ONTUCHIBAThH XOJ1 OMBITA U (POPMYITUPOBATH BBHIBOIBI;

o BBIIIOJIHATh NPSIMBIE M3MEPEHUS TEMIIEPaTypbl, OTHOCHTEIBHOM BIIAXXHOCTH BO3/[yXa, CUJbl TOKA, HANPSDKEHHS C HUCIOJIb30BAaHUEM

aHaJIOTOBBIX MPUOOPOB U TATUMKOB (PH3UUECKUX BEIUYHNH, CPABHUBATH PE3yIbTaThl U3MEPEHUN C YUETOM 3aaHHOM a0COIIOTHOM MOTPEITHOCTH;
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o IPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJJHOM (PH3UUECKOM BETMUUHBI OT APYTOM C UCHOIB30BAHUEM MPSMBIX M3MEPEHUH (3aBUCUMOCTD
COIPOTUBJICHUs IPOBOJHHUKA OT €ro JUIMHBI, IUIOAAU IOIEPEYHOr0 CEUEHUs MU YACIBHOIO COIPOTHBIICHUSA BELIECTBA IIPOBOJHUKA, CHIIBI TOKA,
UAYIIEr0 4Yepe3 MPOBOJHUK, OT HANPSIKEHUS HAa IIPOBOJAHMKE, MCCIEIOBAHUE I1OCIENOBATEIBLHOIO U NApajuIEIbHOIO COEAMHEHUN MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEOBAaHUE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHHS, CIIEAYS MPEIT0KEHHOMY IUIaHy, (PMKCHPOBATh PE3YNbTaThl MOIY4eHHON
3aBUCUMOCTH B BUJIE TaOJIUI] U T'paMKOB, JeJIaTh BEIBOJBI 110 PE3yJIbTaTaM UCCIIEA0BaHMS;

o IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (U3NUYECKUX BeMUUMH (yZeTbHash TeIUIOEMKOCTh BEIIECTBA, CONPOTHBIICHUE MTPOBOJHUKA, padoTa H
MOIIHOCTb 3JEKTPUYECKOr0 TOKa): IUIAHUPOBATb HW3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys HPEJIOKEHHONM HHCTPYKLUH, U
BBIYKCIIATH 3HAYCHUE BEJIUYMHBI,

o co0uIro1aTh MpaBuiia TEXHUKH O€30I1aCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;

o XapaKTepU30BaTh MPUHLMUIIBI JIEHCTBUS M3YYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa MX ONUCAHUS (B TOM 4HCIE:
cucTeMa OTOIUIEHUS JIOMOB, THTPOMETp, MapoBas TypOMHA, aMIEPMETpP, BOJBTMETP, CUETUMK 3JIEKTPUYECKOM HHEPIuH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbI, HarpeBaTeIbHbIE 3JIEKTPOIIPUOOPHI (IPUMEPHI), INEKTPUUECKUE MPETOXPAHUTENHN, TEKTPOMArHUT, JIEKTPOJIBUraTellb MOCTOSSHHOTO TOKA),
UCIIOJIB3YS 3HAHUS O CBOMCTBAaX (PU3MUECKUX SIBJICHUM U HEOOXOAUMbIE PU3NYECKHE 3aKOHOMEPHOCTH;

o pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTEIbHBbIE MPUOOPHI MO CXEMaM U CXEMaTHYHBIM PUCYHKaM (KHIAKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATEIh BHYTPEHHEIO CTOPaHUs, SJIEKTPOCKOI, PEOCTAT), COCTABIIATh CXEMBI 3JIEKTPUUECKHUX Lenell ¢
HOCJIEI0BATENIbHBIM U MapaJljIeIbHbIM COSIMHEHUEM AJIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIeTeil;

o NPUBOJIUTH MPHUMEPHI (HaXOIUTh MH(OPMALMIO O MpUMepax) MPaKTUYECKOrO HCIOIb30BaHUs (DU3MUECKUX 3HAHUNW B TMOBCEIHEBHOMN
KHU3HU [T oOecrieueHHst 6e30MacHOCTH MU 0OpallieHnH ¢ MPUOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHsI 310pOBbsl U COOIIOACHUS HOPM
JKOJIOTHUYECKOI0 ITOBEJICHUS B OKPYKAIOLIECH Cpelie;

o OCYILECTBIIATh MOMCK MH(pOpManuu (usnyeckoro cojaepkanus B VHTepHeTe, HA OCHOBE HMEIOIIUXCS 3HAHUH U MYTEM CpaBHEHMS

JOITOJHUTCIIBHBIX HCTOYHHUKOB BBIACIIATH I/IH(I)OpMaI_II/IIO, KOTOpAas ABJIACTCA HpOTHBOpC‘-IHBOﬁ WJIA MOJXKET OBIThH HC,Z[OCTOBCpHOfI;
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o UCTIOJIb30BaTh IPH BBIMOJHEHUHM YYEOHBIX 33aJaHU HAyYHO--TIOMYJSIPHYIO JUTEparypy (U3MYECKOro COJAEp)KaHUs, CIIPaBOYHBIC
MaTepHalbl, pecypchl ceTd MHTepHeT, BiaaieTh MpuéMaMi KOHCIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMALMU U3 OJHOW 3HAKOBOW CHUCTEMBI B
APYTYIO;

o C03/1aBaTh COOCTBEHHbIE TMCbMEHHBIE M KPAaTKUE YCTHbIE COOOIEHHs, 00001ast MHGOPMAIMIO U3 HECKOJIIBKMX UCTOUHUKOB (PU3HMUECKOTrO
COJIepKaHUs, B TOM YHUCIIC ITYOJUYHO MPECTABIATH PE3yIbTaThl IPOSKTHOW MIIM UCCIIEI0BATEIbCKON ACATEIBHOCTH, IIPH 3TOM I'PAaMOTHO U CIIOJIb30BATh
W3y4EHHBIN MOHATUHHBIN anmapat Kypca (pU3uKH, COMPOBOKIATh BBICTYIJICHHE IPE3CHTAINEH;

o IIPY BBITIOJTHEHUH y4eOHBIX MPOEKTOB M MCCIEIOBAHNHN (PU3NYECKUX MPOIIECCOB PaCHpeAesiTh 005S3aHHOCTH B TPYIINE B COOTBETCTBHH C
IIOCTaBJIEHHBIMU 3aJjauaMH, CJIEIUTh 3a BBIIOJHEHUEM IUIaHa JCHCTBUM U KOPPEKTHPOBATh €ro, aJeKBATHO OIIEHMBATb COOCTBEHHBIM BKJIAJ B
NeSITeIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, IPOSBIIASA TOTOBHOCTh pa3peiiarb KOH(QIUKTEI.

K koH1y 00yuenus B 9 kiacce npeMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTh Y O0YUArOIUXCS YMEHUI:

o UCIIOJIB30BaTh IIOHATHA: CHUCTEMAa OTCYETa, MaTepUalbHas TOYKA, TPACKTOPHUs, OTHOCHUTEIBHOCTb MEXAHMYECKOIO JBHUYKEHHS,
nedopmanus (ynpyras, IiacTudeckas), TpeHue, LEeHTPOCTPEMUTENBHOE YCKOPEHHUE, HEBECOMOCTD U MEPErPy3KH, IEHTP TSHKECTH, a0COTIOTHO TBEPIOE
TENO, UEHTP TAXKECTH TBEPAOIrO Tela, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUsI M BOJIHBL, 3BYK, UH(PPA3BYK U YJIbTPa3BYK, dJEKTPOMAarHUTHHIE BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPhl UCIYCKAHUS U TOIJIOIIEHUs, alb(a-, 0eTa- U raMMma-u3IydeHus,
U30TOIIBI, AJIepHAst DHEPIeTHKa,

o paznuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBU)KEHHE, PAaBHOYCKOPEHHOE MNPSMOJIMHEWHOE IBUKEHUE,
CBOOOJHOE TaJeHHe TeJl, PaBHOMEpPHOE MBIKEHHE I10 OKPYXHOCTHM, B3aUMOJAEUCTBUE TeJ, PEaKTUBHOE [BM)KEHHUE, KojeOaTelbHOE JBHKEHHE
(3aTyxaromue U BBIHYXKJEHHbIE KOJeOaHus), pe30HAHC, BOJHOBOE JBMKEHHE, OTpa)XCHHE 3BYKa, MPSIMOJIMHEMHOE PacIpOCTpaHEHUE, OTPaKEHUE U
IpeOMJIEHUE CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHHe OeJI0oro CBeTa B CIIEKTP U CIOXKEHHE CIIEKTPaIbHBIX IIBETOB, AUCIIEPCHUS CBETA,
€CTEeCTBEHHAsl PAJMOAKTHBHOCTb, BOSHUKHOBEHHE JTMHEWYATOTO CIEKTpa M3IY4YEeHHUs) IO OMUCAHUIO MX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

o pacrio3HaBaTh NPOSIBICHUE HM3YYEHHBIX (DU3MYECKHX SIBICHUH B OKpYXarolieM Mupe (B TOM 4ucie (hU3MYecKHe SBJICHUS B MPHPOJIE:

MPpUJIMBBI W OTJIMBBI, JABWKCHUC IUIAHCT ConHeunon CUCTCMbI, PCAKTUBHOC ABUXXCHHUC KHBBIX OPraHU3MOB, BOCHPHUATHUC 3BYKOB KHWBOTHBLIMU,
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3eMIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, ILIYHaMM, 35XO, I[BETa Te€J, ONTHYECKHE SBJIECHUS B MpPHUPOJE, OMOJIOTMYECKOe MAEHCTBHE BUAMMOTIO,
yIAbTPa(UOIETOBOTO M PEHTI€HOBCKOT'O M3IIyYCHHH, €CTECTBEHHBIA PaJMOAKTUBHBIN ()OH, KOCMHUYECKHUE JIyUH, PaJUOAKTUBHOE H3IyUYeHHE TPUPO THBIX
MHUHEpAJIOB, JICHCTBHE PaJUOAKTUBHBIX H3TY4YEHUH Ha OpPTaHU3M YEJOBEKa), MPU ATOM IEPEBOIUTH MPAKTHUECKYIO 33/a4y B Y4E€OHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUMH;

o OIMCHIBATH U3yYCHHBIE CBOMCTBA TENl U (PU3UUECKHUE SIBICHUS, UCTIONB3Ys (pr3nuecKre BeTMUMHBI (CpeIHsIs 1 MTHOBEHHAs! CKOPOCTh Tella
IIPY HEPAaBHOMEPHOM [BMXCHHM, YCKOPEHHE, NEPEMEIEHUE, IyTh, YIJIOBas CKOPOCThb, CUJA TPEHUs, CHJa YNPYTOCTH, CHJA TAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJCHUs, BEC TeJa, UMITYJbC Tella, UMITYJIbC CHIIbI, MEXaHW4YecKas paboTa M MOIIHOCTb, MOTEHI[MAIBHAS HEPTUs Tela, MOAHSATOTO Hal
IIOBEPXHOCTBIO 3€MJIM, IOTCHIUAIbHAS DHEPIUs CKATOM IPYKUHBI, KHHETHUYECKAs JHEPrus, IOJHAs MEXaHW4eCKas JHEpIus, NEpHOJ U 4acToTa
KoJIeOaHUH, UTMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTAa TOHA, CKOPOCTh CBETA, IIOKA3aTelb MPEIIOMIICHUS CPEJibl), IPU OMUCAHUU IPABUJIBHO TPAKTOBATh
(Gu3nUecKuil CMBICI HCIOJIB3YEMbIX BEIMYMH, O0O03HAUEHUS M €AMHUIBl (PU3NYECKHX BEIMYHMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOLIUE JaHHYIO
(U3UYECKYIO BEIMYUHY C APYTUMU BEIMUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

o XapakTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKUE SIBICHHUS M MPOIECCHI, MCIONB3Ys 3aKOH COXPAHEHUS SHEPrHH, 3aKOH BCEMHUPHOTO
TATOTEHUS, TPUHIUI CYNEPIIO3UIIMN CUJI, IIPUHIIMII OTHOCUTEIBHOCTH [ anuiiest, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHsI UMITYJIbCA, 3aKOHBI OTPaXX CHUS U
IPEIOMJICHUSI CBETA, 3aKOHBbI COXPAHEHMsI 3apsIOBOTO M MaCcCOBOT'O YHUCEN IPH SAEPHBIX PEAKIMSIX, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIlUCHIBATh €r0 MATEMATUUECKOE BBIPAKEHUE;

o OOBACHATh (PU3NYECKUE IMPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTyallUH MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISBIISATh NPUYUHHO--CIIEICTBEHHbBIE CBS3M, CTPOUTH OOBSICHEHHE M3 2—3 JOrMYEeCKHX IaroB C OMOpOH Ha 2—3 M3yYeHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUH, (PU3NUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pewath pacu€THbIE 33/1a4M (OMHUpPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHIT), UCTIOIb3Ys 3aKOHBI U (hOPMYJIbI, CBSA3bIBAIOIINE (U3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4M 3allUChIBATh KPATKOE YCIIOBHE, BBIABIATH HEJOCTAIOIINE UITH U30BITOUHBIE JaHHBIE, BRIOMPATh 3aKOHbI U

bopMyITEl, HEOOXOAUMBIE JIJISI PEIICHUS, IPOBOJIUTH PACUYETHI M OIICHUBATH PEATUCTUYHOCTD MTOJTYYCHHOTO 3HAYEHUST (PU3UIECKON BETMYUHBL;
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J pacrio3HaBarh MpoOJIEMbl, KOTOPBIE MOYKHO PEIIUTH MPU NOMOIIU (PU3NIECKUX METOOB, UCIIONb3YS OMMCAHUE HCCIIEJOBAHNUS, BBIICISATh
NpOBEPSIEMOE TPEIIOI0KECHUE, OICHUBATh NPABWIBHOCTh TMOPSAKA MPOBEACHUS HWCCIEIOBAHMS, JICNaTh BBIBOJBI, WHTEPIPETUPOBATh PE3yJIbTATHI
HaOJII0IEHUI U OIBITOB;

. TIPOBOJIUTH OTIBITHI 1O HAOIFOICHUIO (PU3MUECKUX SIBIICHUH WM (U3UYECKUX CBOWCTB TeN (M3y4eHHE BTOPOro 3akoHa HpioTOHA, 3aKOHA
COXpaHEHHsI HHEPTUH, 3aBHCUMOCThH IEPHOAA KOJICOAHUN NPYKHUHHOTO MAasTHHKA OT MacChl Ipy3a U KECTKOCTH MPYKHUHBI U HE3aBUCUMOCTH OT
aMIUTUTYABl MaJbIX KOJeOaHUH, MPSIMOIUHEHHOE PAaCIpOCTPAHEHUE CBETA, PA3IOKEHHUE OEIOT0 CBETAa B CIEKTpP, M3yYCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3epKaJie U CBOMCTB H300pakeHHs MpeaMeTa B COOUpAIONICH JIMH3E, HAOJIIOJCHHE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB H3JIyUCHHUS):
CaMOCTOSITEIILHO COOMPATh YCTAHOBKY M3 N30BITOYHOTO Habopa 000pyIOBaHMsI, ONIMCHIBATH XOJI OIBITA M €r0 Pe3yJIbTaThl, HOPMYIUPOBATh BBIBOJIBI,

. IPOBOJUTh MPH HEOOXOIUMOCTH CEPHUI0 TPSIMBIX H3MEPEHHM, OIpeNelisis CpeJHee 3HAueHHE H3MEpSIeMOW BelMYMHBI ((POKYyCHOE
paccTostHUEe coOMparomeil JMH3bI), 000CHOBBIBATH BHIOOP CITOc00a M3MEPEHUS (M3MEPUTEIHHOTO MPUO0pa);

J MPOBOAMTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BETUYHH C UCIIOJIB30BAHUEM MPSMBIX U3MEPEHUI (3aBUCUMOCTD IYTH OT BPEMEHH
IpY PaBHOYCKOPEHHOM JIBIKEHHH 0€3 Ha4aJbHOW CKOPOCTH, MEepHoja KojeOaHWi MaTeMaTHYecKOro MasTHHKAa OT JUIMHBI HUTH, 3aBUCUMOCTH YTJia
OTpPaKEHHsI CBETa OT yIJia MaJCHUS M yrja MPeNIOMJICHHs OT yrja IMaJeHHs): TUIAaHUPOBATh HCCIIEIOBAaHUE, CaMOCTOSATEIBHO COOMpaTh YCTaHOBKY,
dbukcupoBaTh pe3yiabTaThl TMOTYYCHHOW 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHJE TaOnuil U TrpadukoB, AeNaTh BBIBOABI IO pe3ylbTaTaM
UCCIIEI0BaHMS;

J NIPOBOJIUTh KOCBEHHBIE M3MEpPEHUS (PM3MUECKUX BEIMYUH (CpPEeaHsSsI CKOPOCTh M YCKOPEHHE Tela MPH PaBHOYCKOPEHHOM JBM)KCHUH,
YCKOpEHHE CBOOOTHOIO MAAEHUs, )KECTKOCTh MPYKUHBI, KOAPPHUIIMEHT TPEHUS CKOJIbKEHHs, MeXaHu4eckas padboTa U MOLIHOCTb, YacTOTa U MEPUOJ
KOJICOAHWH MaTeMaTH4eCKOTO W MPYXHHHOTO MAasTHHUKOB, ONTHYECKas CHJIa COOMPAIONICH JIMH3BI, paJMOAKTHBHBIN ()OH): IIAHWPOBATh W3MEPEHUS,
cOOMpaTh HSKCIEPUMEHTATIBHYIO YCTAHOBKY W BBIONHATH W3MEPEHUS, CIEys TNPEIOKCHHOH WHCTPYKIWW, BBIYMCIATH 3HAUYCHUE BEIMYMHBI U
AQHATM3UPOBATH MOJTYYCHHBIE PE3YIbTAThI C YUETOM 33/IaHHON MOTPEITHOCTH H3MEPEHUN;

o coOiroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

. pa3nnyaTth OCHOBHBIC TNPHU3HAKK HM3YYCHHBIX (U3NYECKUX MOJEJICH: MaTephalibHas TO4YKa, aOCONIOTHO TBEPIOE TENOo, TOYCUHBIN

HNCTOYHHK CBCTA, JTy4, TOHKAA JIMH34, IINIAaHCTapHasd MOACIIb aTOMAa, HYKJIOHHasd MOACJIb aTOMHOTO A1pa;
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o XapaKTepU30BaTh MPUHIMUIIBI JIEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOH Ha WX OmMHCaHUs (B TOM 4YHCIE:
CHUJOMETp, JAaTUUKH IOJIOKEHUSI, PACCTOSIHUS U YCKOPEHHsI, paKkeTa, 3X0JIOT, OUKH, MEPUCKOM, (oToanmapar, ONTHUYECKUE CBETOBOJIbI, CIIEKTPOCKOII,
JO3UMETP, Kamepa BuiibcoHa), MCTIOIB3ysl 3HAHUS O CBOMCTBAaX (YM3MUECKUX SBICHUHN U HE0OX0quMbIe (PU3HUECKHUE 3aKOHOMEPHOCTH;

o HCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH M3YUYEHHBIX TEXHHUYECKHUX YCTPOMCTB, U3MEPUTEIbHBIX MPHUOOPOB U TEXHOJIOTUYECKUX
MPOIIECCOB MPU PEIICHUH Y4eOHO--TIPAKTHYECKUX 33724, ONTUICCKUE CXEMBI JUISI MOCTPOCHHS H300paKEHUH B TUIOCKOM 3€pKaJie U COOMPAIOIIEH JIMH3E,

o NPUBOJIUTH MPHUMEPHl (HaXOIUTh MH(OpPMALHMIO O MpUMEpax) MPAKTUUYECKOrO HCIOIb30BaHMs (DU3MUECKUX 3HAHUW B TMOBCEIHEBHOM
KU3HM I oOecrieueHust 0€30MacHOCTU MPpU OOpaIieHuu ¢ MpudopamMu M TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbsSI M COOIIOJCHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPY’KaIOILEH Cpefe;

o OCYIIECCTBIIATh TOHUCK HH(OpManmuu (HU3MUECKOTO coaepkaHus B HHTEepHETEe, CaMOCTOSTEIBHO (OPMYITUpPYs TOUCKOBBIN 3ampoc,
HAXOJHTb IIyTH OMPE/IEIICHUS JOCTOBEPHOCTH MOJIYYCHHON HHPOPMAIIMH Ha OCHOBE UMEIOIINXCS 3HAHHUM U JOMOJIHUTEIBHBIX HCTOYHUKOB;

o WCIIOJIB30BaTh TPU BBINOJTHEHUU YYE€OHBIX 3aJaHUN HAy4YHO-TOMYJSAPHYIO JUTEpaTypy (GU3HYECKOTO COJAEpKAHUA, CIPABOYHBIC
MaTepuaibl, pecypchl cetu MHTepHeT, BnageTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(GOpMAIMK U3 OJHON 3HAKOBOW CHUCTEMBI B
APYTYIO;

o co3laBaTh COOCTBEHHBbIC MHCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE WH(MOPMAIMKM M3 HECKOJBKUX HCTOYHHKOB (DHU3MUYECKOTO
coJiepkaHusl, MyOJIMYHO MPEICTABISITh Pe3yIbTaThl IPOEKTHOM MM UCCIEI0BATENIbCKON NESTENbHOCTH, PU STOM IPAMOTHO HUCIIOJIb30BATh U3YUEHHBIN

MOHSTUHMHBIN anmapar u3y4aeMoro paszaena GU3UKHU U COMPOBOXKIATh BHICTYIUIEHHE MTPEe3eHTAIMeN ¢ y4ETOM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoauuecTBOo yacoB

DJIeKTpOHHBbIE (M (poBLIe)

Ne i/ HaumeHoBaHMe pa3aesioB M TeM MPOTrPaMMbI Beero KonTpoabubie IIpakTuyeckue 06PA30BATENBHBIE PECYPChI
padoThI padoThI
Paznen 1. ®u3uka u eé posib B NO3HAHUMN OKPY:KAIOLIEr0 MUpa
1.1 dusnka - HayKa 0 IPUPOIE 2 Eubmrorexa HOK
' Y PHpO https://m.edso0.ru/7f416194
bubnmnoreka IJOK
12 Du3HCCKHe B IUHbI 2 1 https://m.edso0.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBINH METO HO3HAHUS 2 1 buGnuorexa IIOK
: ¥ a https://m.edso0.ru/7f416194
Hroro no pasneiny 6

Paznen 2. [lepBoHayanbHbIe CBeIeHUS 0 CTPOEHHH BelllecTBa

21 CrtpoeHue BemecTBa 1 buGmorexa HOK
https://m.edso0.ru/7f416194
2.2 JIBmKeHre 1 B3aMMOJICHCTBUE YaCTHII BEIISCTBA 2 1 EH6H_HOTeKa LOK
https://m.edso0.ru/7f416194
2.3 ArperaTHbIe COCTOSTHUS BEIIECTBA 2 1 EES;I;I/(;Z?S(EESI:N 416194
Hroro no pasaeny 5

Paznen 3. /IBu:xeHue v B3auMo/ieiicTBHE TeJl

bu6nmoreka IJOK
3.1 MexaHH4eckoe ABkeHHe 3 https://m.edso0.ru/7f416194
butmoreka [IOK
3.2 Muepups, Macca, mIoTHOCTE 4 1 https://m.edsoo.ru/7f416194
butmoreka [IOK
3.3 Crna. Brer cu 14 ! 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pasneu 4. /laBiienne TBEPABIX TeJl, JKHAKOCTEH U ra3oB

41 ‘ Jasnenue. [lepenaya naBineHus: TBEPIBIMU TEIAMH,

3

bubommoreka [IOK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

KHUIKOCTAMU U ra3aMu

https://m.edsoo0.ru/7f416194

bu6nmoreka IJOK
4.2 | Jlannerue xupKocTH ° https://m.eds00.ru/7f416194
bubmuoteka LIOK
4.3 Amvocgeproe nasnenme 6 https://m.eds00.ru/7f416194
4.4 JeiicTBre KUIKOCTH U Ta3a Ha TOTPYKEHHOE B HUX TEIO 7 3 bubmorexa [IOK
' https://m.edsoo.ru/7f416194
Hrtoro o pazneny 21
Pa3nen 5. Pabota u MOIIHOCTH. JDHEprus
bubmuoreka LIOK
51 | Pabora u mommocts 3 ! https://m.edsoo.ru/7f416194
bubmuoreka LIOK
52 llpocteie Mexammsme! > ! https://m.edsoo.ru/7f416194
bubmoreka [IOK
53 Mexammyeckas sneprus 4 ! https://m.edso0.ru/7f416194
HWroro mo paznemy 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoauuecTBo yacoB

JuiekTpoHHBbIE (U (poBLIE)

Ne n/m HaumeHoBaHMe pa3esioB U TeM NPOTrPAMMbI Beero KonTpoibHbie IpakTHYecKue 06pA30BATENLHBIE PECYPCHI
padoTsI padoTsI
Pazjen 1. TenJioBble siBJIeHUS
1.1 CrtpoeHue u CBOICTBA BelecTBa 7 bubmmorexa LHOK
’ B B https://m.edsoo.ru/7f4181ce
bubaunoreka LIOK
12 Teruiosbie mpoueccy! 21 . > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pasznen 2. JinekTpuyecKre 1 MATHUTHbIE SIBJIEHUS
21 DIEeKTPUYECKUE 3apsIbl. 3apssKeHHBIE Tela U X 7 1 bubnuoreka [IOK
' B3aMMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
N N bubnuoreka [IOK
2.2 ITocTOSHHBIN NEKTPUYECKUH TOK 20 1 7 https://m.eds00.ru/7f4181ce
bubmmoreka LIOK
23 MarHutHbie ABICHIA 6 . 15 https://m.edsoo.ru/7f4181ce
bubmmoreka LIOK
24 SEKTPOMATHUTHAA HHAYKILHS 4 https://m.edsoo.ru/7f4181ce
HWroro mo paznemy 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68 3 145
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoanuecTBo yacoB

DJIeKTpOHHBIE (M (poBHIe)

Ne i/ HaumeHoBaHMe pa3aesioB M TeM MPOTrPaMMbI Beero KounTpoibHbie IpakTuueckue 06pa30BaTELHEIE PECYPChI
padoThbI padoThI
Paznen 1. Mexannueckue siBJeHHUs
bubmunoreka LIOK
11 MexaHn9ecKoe TBIKEHHE U CIIOCOOBI €TI0 OITHMCAHMS 10 1 https://m.edso.ru/7f41a4a6
N bubnuoreka [IOK
1.2 | BsaumoneiicTaue Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
13 axomst coxpanenns 10 3 https://m.edsoo.ru/7f41a4a6
HWroro mo paznemy 40
Paznen 2. MexaHudyeckue KoJjieGaHHsl H BOJHBI
bubauoreka LIOK
21 | Mexaumeckue ronebanus ! 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
2.2 | MexaHnuecKe BOJTHBI. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41a4a6
HWroro mo paznemy 15
Pa3nes 3. JeKTpOMAarHuTHOE 10JIe M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE TI0JIE M DJIEKTPOMArHUTHEIE 6 5 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Paznen 4. CBeToBbBIE SIBJIEHUSA
bubmuoreka LIOK
41 3aKOHBI paCIPOCTPAHEHHUS CBETA 6 2 hitps://m.edsoo.ru/7f41a4a6
Bu6nmoreka [JOK
4.2 | JIMH3BI M ONITHYECKUE MTPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
Bu6nuoreka [JOK
4.3 Pasnoxxenne 6enoro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
HUtoro no pazgeny 15

Pa3nen 5. KBantoBbIe sIBJIeHUA
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubmunoreka LIOK

5.1 Hcmyckanve 1 TOTIIOIIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
52 Crpoenue atomroro s1pa 6 . https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
>3 Slaepuie peakiun ! ! https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 17
Paznea 6. [loBTOpUTE1bHO-00001IaK0IINI MOAYJIL
6.1 [ToBTOpenue u 0600IIeHNE COoepKaHUSI Kypca 9 5 Bubmuorexa [JOK
' ¢busuku 3a 7-9 Kiracc https://m.edsoo.ru/7f41a4a6
HWroro mo paznemy 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

KoauuecTBOo yacoB

Ne Tema vDOKA Hara DJIeKTpOHHBbIE HU(POBLIE
n/n Mayp Bcero Korrpoanueie | Ilpaxtiraeckue H3Yy4YeHUs o0pa3oBaTeJbHbIE pecypchl
padoThI padoThI
1 ®uznka — HayKa 0 nmpupoae. SABieHus 1 PoII
TPUPO/IBI https://resh.edu.ru/subject/lesson/2603/start/
2 Du3nyeCKue IBICHUS 1
3 du3nveckre BEITMINHBI U X H3MEPEHUE 1 PO .
https://resh.edu.ru/subject/lesson/2602/start/
Ypok-uccnenoanue "U3mepenne
4 | TemmepaTypbl P MOMOIIH KUAKOCTHOTO 1 1
TEPMOMETPA U AATUYHKA TeMIIepaTyphl"
5 MeTtoas! HayqHOrO no3HaHus. Onucanue 1 Bub6imoreka [IOK
(bHU3MYECKUX ABJICHUH C TIOMOIIBIO MOIEIIEeH https://m.edsoo.ru/ff09f72a
bubnmoreka [IOK
5 Crpoenue BeuiecTBa. OMbITHI, TOKa3bIBAIOIINE 1 https://m.edsoo.ru/ff09fe0a
JIUCKPETHOE CTPOEHUE BEILIECTBA POII
https://resh.edu.ru/subject/lesson/1533/start/
bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e
7 JIBr>keHUe YacTull BEIecTBa 1 POIII
https://resh.edu.ru/subject/lesson/1534/start/
8 VYpoxk-uccienosanue «ONBITH 10 HAOTIOACHUIO 1 1
TEIJIOBOTO PACIIMPEHHUS Ta30B»
9 ArperatHble COCTOSTHHS BEIIECTBA 1 PO .
) https://resh.edu.ru/subject/lesson/1532/start/
o | et mprm e | B LOK
https://m.edsoo.ru/ff0a0378
CBEICHHS O CTPOEHHUH BEIIECTBA»
11 KontponbsHas pabora Nel «IlepBoHauanpHBIC 1 1
CBEIICHHS O CTPOEHHUH BEIIECTBA»
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https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/2602/start/
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://resh.edu.ru/subject/lesson/1533/start/
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MexaHnn4deckoe JABHXCHHUC. PaBHOMepHOG u

bubmuoteka LIOK
https://m.edsoo.ru/ff0a05c6

12 HEepaBHOMEPHOE ABHKCHUC PO
https://resh.edu.ru/subject/lesson/1488/start/
bub6nmoreka IJOK
https://m.edsoo.ru/ff0a079c

13 | Ckopocth. EAMHHIIEI CKOPOCTH POIII
https://resh.edu.ru/subject/lesson/1525/start/

14 Pacder myTH ¥ BpeMEHH JIBUKCHUS bubmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
bubmoteka [IOK

15 | Uneprus. Macca — Mepa WHEPTHOCTH Tell Egﬁj//m.edsoo.ru/fanOclO
https://resh.edu.ru/subject/lesson/1531/start/
bubmoteka [IOK

16 ITnotHOCTE BemecTBa. PacueT Maccel 1 00beMa https://m.edsoo.ru/ff0a0fee

TeJa 1o €ro MJIOTHOCTH POII
https://resh.edu.ru/subject/lesson/2601/start/

17 JlaboparopHas paborta «OnpeneneHue

TDIOTHOCTH TBEPIOTO TEIa
18 Pemenue 3amad mo teme "IlnoTHOCTH bubmuorexa LIOK
BerlecTsa" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepUCTHKa B3aUMOJEHCTBHS PoOII
ten. Cuia ynpyroctu. 3akoH ['yka https://resh.edu.ru/subject/lesson/2600/start/
JlaGoparopnas padora «/3ydenune
20 | 3aBHCHMOCTH pacTsDKeHHs (nedopmarivm)
HPYKUHBI OT IPWIOKEHHON CHUIIBDY

21 | SIBmenwme Tarorenus. Cuia TSHKECTH POLI .
https://resh.edu.ru/subject/lesson/2756/start/

rp | Somasen el ook e Bumorera 0K

" https://m.edsoo.ru/ff0a1778
TAXKECTU

23 Cuna TsKecTH Ha IpYruX IUIaHeTax. Bub6mmoreka [TOK

du3nYeCcKre XapaKTEPUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502

24 | Usmepenue cui. JluHaMOMETP bubmmoreka [JOK
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https://m.edsoo.ru/ff0a05c6
https://resh.edu.ru/subject/lesson/1488/start/
https://m.edsoo.ru/ff0a079c
https://resh.edu.ru/subject/lesson/1525/start/
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://resh.edu.ru/subject/lesson/1531/start/
https://m.edsoo.ru/ff0a0fee
https://resh.edu.ru/subject/lesson/2601/start/
https://m.edsoo.ru/ff0a123c
https://resh.edu.ru/subject/lesson/2600/start/
https://resh.edu.ru/subject/lesson/2756/start/
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

https://m.edsoo.ru/ff0al8cc

bub6nmoreka IJOK
25 | Bec Teua. Hepecomocts https://m.edso0.ru/ff0a1778
buomuoreka LIOK
2 CroeHue IBYX CHII, HAITPABICHHBIX IO OJHOMN https://m.edsoo.ru/ff0ala70
npsaMoil. PaBHonelcTByOIIAS CUIT PoOLI
https://resh.edu.ru/subject/lesson/2973/start/
27 Pemenwne 3anad o teme "PaBHomelCTByOMAsN
cut"
bubmuorexa LIOK
28 Cuna Tpenus u €€ Buasl. TpeHue B mpupoze U https://m.edsoo.ru/ff0alb9c
TEXHUKE PoII
https://resh.edu.ru/subject/lesson/1536/start/
JlaboparopHas padora «3yuenue
3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHUS OT Bub6mmoreka [TOK
29 ]
CHJIBI JABJICHUS U XapaKkTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIINXCS TIOBEPXHOCTEI
30 Pemenwne 3anad Ha onpeieieHne
PaBHOACHCTBYIOIIEH CHUIIBI
31 pamceroe wsoGpanere on, «Ciuti BuSmorera LIOK
. ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJICUCTBYIOIIAS CHID)
KonTponbHas pabora mo Temam:
30 «MexaHn4eckoe JBIKeHue», «Macca,
IDIOTHOCTHY, «Bec Tenay, «['paduieckoe
m3o0pakeHne cuimy, «CUubDy
bu6nmoreka IJOK
33 Hasnenue. CriocoObl YMEHBIICHUS U https://m.edsoo.ru/ff0a20a6
YBEIIUYCHMS 1aBIICHUS PoII
https://resh.edu.ru/subject/lesson/2971/start/
34 JlaBrenue raza. 3aBUCUMOCTb JIaBJICHUSA raza OT butmmoreka [IOK
00BEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [Tepenada naBiaeHus: TBEPABIMU TEIAMU, bubommoreka [IOK
KHUIKOCTSMH U razamu. 3akoH [Tackaist https://m.edsoo.ru/ff0a25b0
36 | JlaBieHwe B JKUIKOCTH M rase, BEI3BAHHOE bubmunorexa [IJOK
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https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://resh.edu.ru/subject/lesson/2973/start/
https://m.edsoo.ru/ff0a1b9c
https://resh.edu.ru/subject/lesson/1536/start/
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://resh.edu.ru/subject/lesson/2971/start/
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

ﬂCﬁCTBHeM CHIJIBI TAXKCECTU

https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad mo Teme «JlaBiaeHue B bub6nmoreka IJOK
JKAJIKOCTH U rase. 3akoH Ilackansay https://m.edsoo.ru/ff0a2826
buomuoreka LIOK
https://m.edsoo0.ru/ff0a2970
38 | CooOmaromumecs cocyabl POIII
https://resh.edu.ru/subject/lesson/1538/start/
39 | I'mmpaBnmyeckwmii mpecc bubmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 | Manomertpsl. [lopurHeBo# KUIKOCTHBIA HacOC
a1 ATtMocdepa 3eMiu ¥ IPUIHHEI €€ bubmmorexa [IOK
CYILIECTBOBaHHMS https://m.edsoo.ru/ff0a2b5a
bubmuorexa LIOK
42 | Bec Bozayxa. ATMocepHOe AaBIeHNE https://m.edsoo.ru/ff0a2b5a
43 Uzmepenne atmocdepHoro nasneHus. OmbIT Bu6mmoreka [TOK
Toppuyesin https://m.edsoo.ru/ff0a2da8
44 3aBHCUMOCTH aTMOC(EPHOTO JIABICHUS OT But6imoreka [TOK
BBICOTBI HaJl yPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepona. AtmocthepHoe naBneHue Bub6imoreka [IOK
Ha Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau nmo teme " ATmocdepHoe PoOII
naBieHue" https://resh.edu.ru/subject/lesson/2969/start/
47 JleficTBHE ®KUAKOCTH U Ta3a Ha MOTPYKEHHOE B But6immoreka [TOK
HHX TeJl0. ApXHUMeEIOBa CHJIa https://m.edsoo.ru/ff0a3276
48 mmmamamaonen v, aehersyionei na BuGmiorexa LIOK
’ https://m.edsoo.ru/ff0a33fc
TEJO, MOTPY>KEHHOE B YKUJKOCTh
JlaGoparophas pabora 1o Teme
49 «HccaenoBanye 3aBUCHMOCTH Beca Teja B BOJIE butmmoreka [IOK
0T 00BEMa TOTPYKEHHOH B )KUAKOCTh YaCTH https://m.edsoo.ru/ff0a3514
Tenay»
bubnmoreka IJOK
S0 | Mnasasme Tex. https://m.edsoo.ru/ff0a3a96
51 | JlabopaTopnas pabora "KoncrpyupoBanue
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https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://resh.edu.ru/subject/lesson/1538/start/
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://resh.edu.ru/subject/lesson/2969/start/
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U
omnpenencHue e rpy30noapEMHOCTH"

Pemenue 3amau no temam: «IlnmaBanue cynos.

bu6nmoreka IJOK

52 BOSI[yXOHJ;IaBaHI/IC», «JlaBieHre TBEpbIX Tel, https://m.edsoo.ru/ff0a3654
XKHUJKOCTEH U Ta30B»
53 KontponbsHas pabora o teme «/laBnenne
TBEPJIBIX TEIN, KUAKOCTEH U Ta30B»
bub6nmoreka IJOK
54 Mexanmreckas pabora https://m.edsoo.ru/ff0a3f82
bubmuorexa LIOK
95 | Mompocts. EAMHHIL MOHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccrnenoanue "Pacuér momHocTH, 1
pa3BUBaEMOM NpHU MOABEME IO JiecTHULE"
57 IIpocteie MmexanusMmel. Peryar. PaBHOBecHe cun
Ha pblyare
58 Mabopuropman pacora dlfocnetomanc 05 ubotera LIOK
paropHai p A ' https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS phIuara
59 Pemenue 3agau mo teme «Y CIOBUS bubmunorexa LIOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddumuent noseznoro neicTpus
60  mexanusma. JlaboparopHas pabora 0.5 oI .
. https://resh.edu.ru/subject/lesson/2962/start/
«M3mepenne KII/I HakJIOHHOHN TIIOCKOCTH
61 Pemenne 3amgay no teMe "PaboTa, MOIIHOCTD, bubmoTeka [IOK
KI11" https://m.edsoo.ru/ff0a4c48
62 Mexanndeckas sHeprusi. Kunernueckas u Bu6imoreka [IOK
MOTEHIHATbHAS YHEPTHs https://m.edsoo.ru/ff0a4252
63  3aKkoH COXpaHEHUS MEXaHHYECKOU SHEPTUU bubmorexa LHOK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"OKCIIEpUMEHTAIILHOE OTIPENICTIEHNE
64 | U3MEHEHUs KMHETHYECKON U IMOTEHIIMAIIBLHON 1

SHEPIUM MPHU CKAThIBAHUHM TeJIa 110 HAKJIOHHOM
mIockoctu"
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https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://resh.edu.ru/subject/lesson/2962/start/
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

65 Kontponbnas padota no Teme «Pabota u

1
MOILHOCTb. DHEPTHUsI»
66 Pezepsurlii ypok. Pabota ¢ TekcTamu mo teme 1 Bubmmoreka [IOK
"MexaHn4eckoe ABIKeHne" https://m.edsoo.ru/ff0a4ee6
67 Pesepsurlii ypok. Pabota ¢ TekcTamu mo teme 1 Bubmmoreka [IOK
"JlaBneHne TBEPABIX TEIL, JKUAKOCTEH U ra3oB” https://m.edsoo.ru/ff0a4ffe
PesepBHsrii ypok. Paborta ¢ Tekctamu 1o Teme
68 p 1
Pabora. MomuocTh. DHEPTHs
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 11
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https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBA3ATEJIbHBIE YYEGEHBIE MATEPUAJIBI U1 YUEHUKA

1.

®uszuka: 7-i kimacc: 6a30BbI ypoBeHb: yueOHUK, 7 kiacc/ Ilepermkun U.M., MBanoB A.W., AknuonepHoe obmiectBo «M3maTenbcTBo
«IIpocBemenue,

®dusuka, 8 kimacce/ [leppimkun .M., IBanoB A.U., AkuronepHoe o6miectBo «M3marensctBo «IIpocBemenue

Ouzuka, 9 wmace/ Ilepprmkua WM., I'yraunk E.M., HBanoB A.U., IlerpoBa M.A., AxnuoHepHoe o0mecTBO «M31aTenbCTBO

«IIpocsemenune»

METOJUYECKHNE MATEPUAJIBI VIS YUUTEJIA

1.

2
3.
4

A. E. Mapon, E. A. Mapon ®uszuka. CamocToaTeIbHbIe U KOHTPOJIbHBIE paboThl. 7 kiacc, M.: [Ipoceenienue, 2023

A. E. Mapon, E. A. Mapon ®usuka. [lugakruueckue marepuansl. 7 kiacc, , M.: [Ipocsemenue, 2023

A. E. Mapon, E. A. Mapos, C. B. Ilo3otickuiit ®u3nka. COOpHHK BOIPOCOB U 3a1a4. 7 kiacc, M.: IIpocsemenne, 2022

AbnynaeBa O. A., JIanues A.B. / Ilox pea. Anekcammnoit M.1O. EctecTBeHHO-HayuHast rpaMOTHOCTb. Du3nueckue cucteMsl. TpeHaxep.
7-9 xnaccel. ODVYII. Tpenaxep ans ydamierocs

Kucenes 1O. I1., SAmmuxosa J1.C./TTox pen. Anekcammuoii 1.10. EctecTBenHO-Hay4YHAass rpaMOTHOCTD. JKuBBIe cucteMsl. Tpenaxép. 7-9
kiaccesl. DO VII. Tpenaxep 15 ydarerocs.

AbnynaeBa O. A., Jlanues A.B., Ammukosa J[.C. / Iloxg pen. Anekcammnoit M.JO. EctecTBeHHO-Hay4yHass TpaMOTHOCTb. 3eMild U

KocMHueckue cuctembl. TpeHaxép. 7-9 knaccel. DO VII. Tpenaxep s ydaierocs

U®POBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

1.

2
3
4.
5

bu6mmoreka [IOK
Poccuiickas 35eKTpOHHas 1IKOJIa

QHGKTDOHHBIC d)ODMbI VHGGHLIX mocooun u3aarenbcTBa IIpocBenieHue

Jluargoctuueckue pabotel MUHHCTEPCTBA NIpOcBelieHuss PO

bauk 3amaauii UCPO PAO
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https://media.prosv.ru/
https://fg.resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMBbI
1. [udposas naboparopus Mo GU3MKE LEHTPA ECTECTBEHHOHAYYHON U TEXHOJIOTUYECKOM HanmpaBiIeHHOCTH «Touka pocTay.

2. Kommiektsl o6opynoBanus «I ' 1A-naboparopus».
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