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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usnke Ha ypoBHE OCHOBHOTO OOIIIET0 00pa30BaHMs COCTABIICHa HA OCHOBE
MOJIOXKEHUH U TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS Ha 6230BOM YpPOBHE OCHOBHOM
obpasoBarenbHO TTporpammel, ipeAcTaBieHHBIX B PI'OC OO0, a Takxke ¢ yaéTom
denepanpHON paboueit mporpaMmbl BocuTanus 1 KoHIenuu npenoaBaHust yaeOHOTO
npenmera «Ou3nKa.

CopepxaHue MporpaMMbl o (PU3HKE HAMIPABICHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYIHOM
TPaMOTHOCTH OOYYAIOIINXCS U OPTaHU3AINIO U3yueHUsT (U3UKH Ha JCSITEIbHOCTHON OCHOBE. B
nporpaMmme o (puU3nKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO IpeIMeTa B pean3aliu
tpedoBanuit ®I'OC OO0 k mIaHUPyEeMbIM JUYHOCTHBIM U METAIIPEAMETHBIM pe3yibTaTaM
0o0ydeHus, a TaKKe MEXKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB HA
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMsl.

[Tporpamma o (pu3MKe ycTaHABIMBACT paclpesielieHne yaeOHOro MaTepuraa 1o rojaam
00ydeHwus (1o Ki1accam), peajiaracT NPUMEPHYIO MMOCIEA0BATEIbHOCTh U3YUCHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJIEPKAHUS U YIETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroMNXCs.

[Tporpamma 1o ¢u3uke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOIMYECKOH MOMOIIN YYUTENIO B
cO37aHUU pabouel MPorpaMMBl 110 Y4EOHOMY ITPEIMETY.

®du3snkKa ABIAETCI CUCTEMOOOPA3YIOIINM JIJIsI €CTECTBEHHO-HAYYHBIX YUYEOHBIX MTPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JIS)KAT B OCHOBE IMPOIIECCOB U SIBICHU, N3y4aeMbIX XUMHUEH,
Ouosoruelt, acTpoHOMHEH U PU3MUECKOi reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, IPeJ0CTaBiseT Hauboiee iCHbIe 00pa3libl MPUMEHEHHUS] HAYYHOI0 MeToa
MO3HAHUS, TO €CTh CIIOCO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa U3 rIaBHBIX 3a7jau PU3NUECKOro 00pa3oBaHus B CTPYKType 001Iero oopa3zoBaHus COCTOUT
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpEca K HAyKe Y 00yUJarOIIUXCsl.

N3yuenue ¢pu3nku Ha 6a30BOM ypOBHE MPEIOIAraeT OBJIaJeHUE CIeAYIOLIMHI
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLUIUMHU €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

M Hay4YHO OOBSACHATH SABJICHUA,

® OLCHMWBATh U ITIOHUMATh 0COOCHHOCTH HAaY4YHOT'O UCCJICIOBAHUSA

® HHTCPHIPECTUPOBATH JAHHBIC N UCIIOJIB30BATh HAYYHBIC JOKA3aTCIIbCTBA I MMOJIYUCHUA
BBIBOIOB.

[lenu u3y4yenus (GpU3MKKU Ha ypOBHE OCHOBHOI'O 0011Iero o0pazoBaHus onpesaeiaeHsl B Konnenuun
npenojiaBaHus yueoHoro npeamera «®Pusnka» B 00pa3oBaTeNbHbIX OpraHusanusx Poccuiickoit
deneparun, peaan3yonuX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrPAMMBbl, YTBEPKAEHHON
pemenneM Konnernn Munucrepcetsa npocsemienus Poceuiickoit @enepanuu (IpoTokos1 oT 3
nexadps 2019 r. Ne TIK-4BH).

Henu nzyvyenus pU3NKH:

. npuoOpeTeHne HHTepeca U CTPEMIICHHS 00YJaroUINXCsl K HAYYHOMY M3YYEHUIO IPUPO/IBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

. pa3BUTHE IPEJCTABICHUN O HAYYHOM METO/I€ MTO3HAHUS U (OPMUpPOBaHUE
HCCJIE0BATENIBCKOIO OTHOLICHUS K OKPYKAIOIIMM SIBJICHUSM;

. (¢hopMHpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pe3y/abTaTa U3Yy4eHUsI OCHOB CTPOEHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



. (dhopMupOBaHUE MIPEICTABICHUM O posin (PU3UKU 7Sl pa3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHU;

. pa3BUTHE TIPEICTABICHUI 0 BO3MOXHBIX chepax Oymymieit mpodeccrnoHanbHON
JIeATeTLHOCTH, CBI3aHHOU ¢ (DU3UKOM, TOATOTOBKA K JATbHEHIIIEMY 00yUEHHUIO B 3TOM
HaIlpaBJICHUH.

JlocTikeHue 3THX 1eJiei MporpamMMel 1o (pU3UKE Ha YPOBHE OCHOBHOTO 001IEr0 00pa3oBaHus
o0ecreunBaeTcsl pelIeHueM CIeyIoIuX 3a4a4:

® ano6peTeHHe 3HAHWM O AUCKPETHOM CTPOCHHH BEUICCTBA, O MCXAHUYCCKHUX, TCIIJIOBBIX,
SJICKTPUYCCKUX, MAI'HUTHBIX U KBAHTOBLIX ABJICHUAX,

. npuoOpeTeHne YMEHUN OMUCHIBATh U OOBSICHATH (PU3UUECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TIOTYUYCHHBIX 3HAHUIA;

: OCBOEHHME METOJOB PEIICHUS MPOCTEHIINX PACYETHBIX 33144 C UCIIOJIb30BaHUEM
bu3nUecKuX MOIeel, TBOPUECKUX U MPAKTHUKO- OPHEHTUPOBAHHBIX 3371ay;

M Pa3sBUTHC YMCHI/Iﬁ Ha6JIIOI[aTI) IMPUPOAHBIC ABJICHUA W BBIIIOJIHATH OIIBITHI, .Ha60paTOpHI)IC
pa6OTI>I U SKCIICPUMCHTAJIbHBIC UCCIICAOBAHUA C HCIIOJIb30BAHHEM U3MCPUTCIIbHBIX HpI/I60pOB;

. OCBOEHHE NPUEMOB pabOThI ¢ MHPOpMaLHel PU3NUECKOTo COAepKAHUS, BKIKOYas
UH(POPMALIHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, AHAJIU3 U KPUTHUECKOE OLICHUBAaHUE
uH(popMaLuu;

. 3HAKOMCTBO CO cepamu Mpo(ecCHOHAITBHOMN NeSATEIFHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHXEHHUSIX (DU3HUSCKON HAYKH.

Ha uzydenune ¢pusuku (6a30BbIid ypOBEHB) Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUs
oTBOoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HezleN0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B Heenio).

[Tpennaraemslii B mporpaMMe 1o Gpu3uKe nepeueHb JadbopaTopHbIX padoT U OMBITOB HOCUT
pPEKOMEH/IaTeNIbHBINA XapaKkTep, yUUuTelb JeaeT BbIOOp MpoBeaeHHs J1a00paTOPHBIX paboT U
OTIBITOB C YUETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00YUaIOIIUXCsl, CIUCKA IKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 1o (pU3HKe.



COJAEP)KAHUE OBYYEHUSA
7 KJIIACC
Pa3nen 1. ®usuka u eé pojib B IO3HAHMH OKPY:KAIOLIEr0 MUPa.

®dusuka — Hayka o npupoze. SBnenus npupoasl. U3ndecKue SBJICHUS: MEXaHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenuurHbl. M3mepenne ¢puznyeckux BennunH. Ouznyeckre npubopsl.
[TorpemHocTh H3MepeHui. MexayHapogHas CHCTEMA €IMHHIL.

Kak ¢u3uka u qpyrue ecTeCTBEHHbIC HAYKH U3YYarOT IPUPOAY. ECTeCTBEeHHO-HAyUHBII METOT
MMO3HaHMsI: HAOJII0ICHHE, TTOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIJIBHDKCHHUE THITOTE3, IKCIIEPUMEHT
10 TIPOBEPKE TUIOTE3, 00BsICHEHHE Ha0I01aeMOoT0 siBJieHHs . Onrcanue GU3NIeCKUX SBICHHUH C
IIOMOIIBIO MOJIEJIEH.

Hemoncmpayuu.
1. Mexanuyeckue, TeIIoBbIe, JIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.

2. duzndeckue mpuOOPHI U MPOIISIypa MPSIMBIX H3MEPEHUH aHAIOTOBBIM U ITU(GPOBEIM
puoOpoOM.

Jlabopamopuusie pabomot u onvimol.

Onpenenenne HeHsbl JeJIeHUs MIKaJIbl UK3MEPUTEIBLHOTO pUodopa.
H3mepenne paccTOsTHUMN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.

OnpeneneHHe pPasMCPOB MAJIbIX TECII.
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N3mepenne Temriepatypbl IpU NOMOIIM )KHUAKOCTHOIO TEPMOMETpPA U JaTUUKA
TeMIEepaTyphl.

6. HpOBCI[eHI/IC HCCJIICAO0BAaHUA 110 MPOBEPKE I'MIIOTE3bI: NAJIbHOCTD moJI€Ta 1rapuka,
MYIMEHHOI'O TOPU30HTAJIBHO, TEM 6OJ'II)HI€, yeM OOJIbIIE BHICOTA IIyCKa.

Pa3nes 2. IleppoHavyaibHbIe CBEJCHHUA O CTPOCHHMH BeEIECTBA.

CTpOCHI/Ie BCIICCTBA: ATOMBI U MOJICKYJIbI, UX PA3MCPHI. OHBITH, JAOKAa3bIBAKOIIHUE TUCKPETHOC
CTPOCHUE BCUICCTBA.

JBmxeHnue yacTuil BemiectBa. CBs3b CKOPOCTHU ABUKEHUS YACTHI] C TEMIIEPATYpPOH.
BpoynoBckoe nBmkenue, nuddys3us. BsaumoaeicTBrue 4acTHI] BEIIECTBA: TPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEN U TBEPABIX (KPUCTATUITMUECKHUX )
Tes. B3anMocBs3b MEX]ly CBOMCTBAMHU BEILIECTB B Pa3HBIX arperaTHBIX COCTOSHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMA BO/TBI.

Hemoncmpayuu.
1. Habntonenue OpoyHOBCKOTO JABHKEHHUSL.

2. Ha6mronenue quddysun.



3. HabGmronenue siBneHnii, 00bICHIIONUXCS TPUTSHKEHHEM HIIA OTTATKMBAHUEM YaCTHIL
BEIIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OrneHka 1uaMeTpa aToMa METOJIOM PsiIoB (C UCoJIb30BaHUueM (hoTorpaduii).
2. OnbITHI 10 HAOTIOICHHUIO TETLIOBOTO PACIIMPEHHUSI Ta30B.
3. OnbITH IO OOHAPYKEHHIO IEHCTBUS CHIT MOJICKYJISIPHOTO MTPUTSIKCHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexanudeckoe 1BuxeHue. PaBHomepHOe 1 HepaBHOMepHOe JiBHxkeHHE. CkopocTh. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHHUH. Pacuér myTu 1 BpeMEeHH JIBHXKCHHUS.

SIBnenue nHepuMH. 3aKOH HHEpLMH. B3aumoaeiicTBie Tea Kak IPUUMHA U3MEHEHHSI CKOPOCTH
JIBUKEHMS Tel. Macca kak Mepa nHepTHocTH Tena. [ImoTHocTh BemecTBa. CBS3b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IMHHIIE 00bEMA BEILIECTBA.

Cuna xak xapakTepuCTHKa B3auMoaencTeus Tesl. Cuia ynpyrocty u 3akoH I'yka. Msmepenue
CHJIBI C IIOMOILBIO JUHAMOMETPA. SIBJIEeHNE TATOTEHMSI U cuila TshkecTH. Cuila TsKeCTH Ha
apyrux 1uianerax. Bec tena. HeBecomocTs. CrioxkeHue cuil, HallpaBJICHHBIX 110 OJAHOM NPSAMOI.
PaBHopelicTByromas cui. Cuna TpeHust. TpeHHe CKOJIbKEHUS U TpeHUe Mokosi. TpeHue B
IIPUPOJIE U TEXHHKE.

Hemoncmpayuu.

HaGroienre MeXaHn4ecKoro JIBHKEHUS Tea.

M3MepeHne CKOpOoCTH MPSMOJIUHEMHOTO JBUKECHUS.
Halmronenue siBIeHUsI HHEPLIUH.

Ha6mronenne usMeHeHus: CKOPOCTH TIPU B3aUMOJICHCTBUH TEJT.

CpaBHeHI/Ie Macc Mo B3aUMOJACHCTBUIO TEII.
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CrnoxxeHue Cuil, HallpaBJICHHBIX MO OJTHOM MPSIMOM.
Jlabopamopnuvie padbomot u onvimol.

1. Onpenenenre CKOPOCTH PpaBHOMEPHOTO JIBUKEHUS (ILIapHKa B )KUJIKOCTH, MOJIETN
AIIEKTPUUYECKOT0 aBTOMOOMIIS U TaK Jajee).

2. Omnpenenenue cpeiHel CKOPOCTH CKOJIBKEHHs OpycKa WM LIapuKa 110 HAKJIIOHHOM
IUIOCKOCTH.

3. Onpenenenne IIOTHOCTU TBEPIOTO TeENA.

4. OMnBITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PAacTsKEeHUs (JleopManun) NpyXKUHbI OT

MIPUIIOKEHHOM CHIIBI.

S. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIbKEHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

I[aBJ'ICHI/Ie. CnocoObl YMCHBIICHUA U YBCIIMYCHUA JaBJICHU. ﬂaBJ’ICHI/IC raza. 3aBUCHMOCTb
JaBJICHHA ra3a OT O6’béMa, TCMIICPATYPHI. Hepeﬂaqa JaBJICHHUA TBép,Z[BIMI/I TCJ1aMHu, )XUIKOCTAMU
u razamu. 3akoH Ilackams. IlHeBMaTHUecKre MaIIMHEBL. 3aBUCHMOCTD JaBJICHUA X XKUAKOCTHU OT



rnyounsl. ['uapocratuyeckuii nmapagokc. CooOmaronuecs cocyabl. ['uapapnnaeckue
MECXAHHU3MBI.

Atmocdepa 3emin u atmochepHoe naBienne. [[puauHbI CyIecTBOBAaHUS BO3AYIITHOW 000JIOYKH
3emumn. OnbiT Toppudennu. M3amepenue atMochepHOTO AaBICHUS. 3aBUCUMOCTh aTMOC(EpHOTO
JABJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! A uamepeHus: arMochepHoro AaBJICHUS.

JelicTBHE )KUJKOCTHU U Ta3a Ha MOTPY>KEHHOE B HUX TeJl0. BriTasikuBaromas (apxumeoBa) cua.
3akon Apxumena. [InaBanue Ten. BoznyxomiaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTb JaBJICHUS ra3a OT TEMIIEPATYPBI.

2. Ilepenaya 1aBiaeHUS )KUIKOCTHIO U Ta30M.

3. CooOmarommmecs COCY/Ibl.

4, I'mpapaBnuueckuit mpecc.

S. [IposiBnenue aecTBus aTMOCHEPHOTO JTABJICHHUS.

6. 3aBUCUMOCTD BBITAJIKHUBAOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YaCTH Teja U IIIOTHOCTU
JKUJKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CHJIbI BECY BBITECHEHHON KUIKOCTH.

8. VYcnoBue miaBaHus TeN: MJIaBAHUE WK MTOTPYKEHHE TeJl B 3aBUCUMOCTH OT

COOTHOUIEHUS TUIOTHOCTEHN TeJa U KUIKOCTH.
Jlabopamopnusie pabomot u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BOJE OT 00BEMa HOFp}/)KéHHOﬁ B X KHNJAKOCTBb
qacCTH TCJ1a.

2. OrmpesienieHne BHITATKUBAIOIIEH CHITBI, ICHCTBYIOIIECH Ha TEJO, MOTPYXKEHHOE B
JKUJIKOCTB.

3. HpOBCpKa HE3aBUCHUMOCTH BEITAJIKMBAIOIIEH CHIJIBI, HeﬁCTBYIOHleﬁ Ha TCJIO B )KUJAKOCTH,
OT MacCChI T€Jia.

4. OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD BBITAJIKHUBAOIIEH CHIIbI, NEHCTBYIOIIEH Ha
TEJIO B XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B KUIAKOCTh YaCTH TeJla U OT INIOTHOCTHU JKUJIKOCTH.

S. KoHcTpynpoBaHnue apeomMeTpa WM KOHCTPYUPOBAHUE JIOJKHU U ONpeeTIeHue e€
IPY30I0ABbEMHOCTH.

Pa3nesn 5. PaGoTa m MomiHOCTh. JHeprus.
Mexanuueckast pabota. MOIIHOCTb.

[TpocTble MeXaHU3MBI: pblYar, 0JIOK, HaKJIOHHAs TIIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[TpumeHeHue npaBuiIa paBHOBECHS pbluara K 0JIoKy. «30510Toe npaBuio» Mexanuku. KITJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHN3MBI B OBITY U TEXHHUKE.

Mexaandeckas OHEPIUs. Kunernueckas n MOTCHIHMAJIbHAsA SHEPIUsl. HpeBpameHI/Ie OJHOI'O BHJa
MEXaHHU4YECKOM OHCPIUu B ,[[pyl"Oﬁ. 3aKkoH COXPAHCHUS SHCPIrUru B MCXAaHUKCE.

Hemoncmpayuu.

1. [IpuMepsl MPOCTBIX MEXAHU3MOB.



JlaboparopHbie paObOTHI U OTIBITHIL.

1. Omnpenenenne paboOTh! CUIIbI TPEHUS IPH PABHOMEPHOM JBH>KEHUH TeJa 10
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHS pblyara.

3. N3mepenue KII/[ HakIIOHHOM IIOCKOCTH.

4. N3y4eHne 3aK0Ha COXpaHEHHsI MEXaHUYECKON SHEPTUH.
8 KUIACC

Pa3zgen 6. TensioBbie IBJICHUS.

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO--KMHETUYECKOM TEOpUHU CTPOEHMsI BelecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYJ1. ONbIThI, OATBEPKIAI0OLINE OCHOBHbBIE TIOJI0KEHUS
MOJIEKYJISIPHO-KMHETUYECKOH TEOPHH.

Monenu TBEpAOTO, )KUIKOTO U ra3000pa3HOro cocTosiHM BenecTBa. Kpucrannuyeckue u
amop¢usbie Tena. OObsICHEHHE CBONCTB ra30B, )KUJIKOCTEH 1 TBEPABIX TEI HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO--KMHETHYeCKOM Teopuu. CMauMBaHKUE U KallWJUIAPHBIC IBICHUS. TerinoBoe
pacuImpeHme u cxxartue.

Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTBIO TEIIOBOTO ABMXKEHUS YacTUll. BHyTpeHHss
sreprus. CriocoObl N3MEHEHHS BHYTPEHHEH SHEPTUH: TEIUIONepeiaya U COBEpIICHUE paOOTHI.
Buner Teronepenayn: TeMIONPOBOJHOCTD, KOHBEKIIUS, U3TyUCHHE.

KosruecTBo TemioThl. Y aenbHas TermIoéMKOCTh BellecTBa. Termio00MeH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIIOBOro Oananca. [InaBieHne u 0TBEpIeBaHNE KPUCTATNISCKUX
BEIICCTB. Y AenbHasl TEIUIOTA TuiaBjieHus. [lapooOpa3oBanue u KoHaeHcanus. Mcnapenue.
Kunienue. Y nenpHas TerioTa napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHUS OT
aTMoc(hepHOro JaBJICHHS.

BrnaxxHocTh BO31TyXa.
OHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPaHHUsL.

[Tpuntumner padoTs! TeroBsix Asuratenei KIT/ remmoBoro asurarens. TenaoBeie [BUTaTEIN U
3al[UTa OKPYKAIOILIEH CPEBL.

3aKOH COXpaHEHUs U IPEBPAILICHUs] SHEPTUH B TEIUIOBBIX MpPOLECCaX.

Hemoncmpayuu.

Habmtoienne 6poyHOBCKOTO IBUYKEHUSI.

Ha6mronenue quddysun.

HalGmronenue siBeHnii CMauYuBaHUsI M KalTWJUISIPHBIX SIBJICHUH.

Habmroienne TemmoBoro pacimupeHus Ted.

W3menenune naBiaeHus ra3a mpu K3MEHEHHH 00bEMa M HArpEeBaHUH W OXJIAXKICHHH.
[IpaBuna u3mMepeHus TeMIepaTypsl.

Buasl Terionepenayun.

OxJaxieHre Ipy COBEpUIEHUH PabOThl.
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HarpeBaHHe IIpU COBCPLICHUU pa6OTLI BHCIIHUMM CUJIaMU.



10. CpaBHeHHE TEMIOEMKOCTEN pa3INYHbIX BEILECTB.

11. Habmronenne KuneHus.
12. HabGmrogeHue MOCTOSHCTBA TEMIIEPATYPHI IIPH TUTABJICHUH.
13. Mogenu TerIoBbIX ABUraTENEH.

JlaGopaTopHbie pabOThI U OTIBITHI.

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHIT MOJICKYIISIPHOTO TIPUTSHKCHUSI.

OnpIThI 10 BRIPAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.

OnbITH IO HAOTFOICHUIO TETUIOBOTO PACHIMPEHHSI Ta30B, KHUIKOCTEH U TBEPIIBIX TEJI.

Omnpenenenue 1aBIeHNUs BO3AyXa B OaNIOHE MINPHIIA.
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OHBITBI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTE JaBJICHUA BO3aYyXa OT €Io 00BéMa u
HarpeBaHusd UK OXJIAXKJIACHUA.

6. [IpoBepka runoTe3sl TMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOUKA KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaGmoienne n3MeHeHus: BHyTPEHHEH SHEPTuu Tella B pe3yibTare TeIUIonepeauu u
paboThl BHEIITHUX CHII.

8. HccnenoBanue sBICHUS TEI000MEHa IIpu CMCIIUBAHUHU XOJ'IOI[HOI71 n ropﬂqeﬁ BOJBI.

9. OHpeI[eJ'IeHI/IC KOJIMYCCTBA TCIJIOTHI, ITOJIYUCHHOTO BOJIOM IIpu TEII000MEHE C HarpC€TbiM
MCTANIMYCCKUM LHUJINHIAPOM.

10.  Ompenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.
11.  HccnenoBaHue npolrecca UCIIApEHUsI.

12. OnpeneneHre OTHOCUTENBHOM BIIaXXHOCTH BO3AyXa.
13.  Omnpenenenue yaeabHON TEMIOTHI IUIaBICHUS JIbJIA.

Pa3nen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

3HeKTpH3aHI/IH TCII. I[Ba poada SJICKTPUUICCKHUX 3apAa0B. BzauMmogeiictBue 3apAKCHHBIX TECJIL.
3akoH Ky.]'IOHa (38.BI/ICI/IMOCTL CHJIBI B3aUMOOCHCTBUS 3aPAKCHHBIX TCJI OT BEJIMYUHBI 3apAa0B U
pacCTodIHUA MCKIAY TeJ'IaMI/I).

Onektpuueckoe nojue. Hanpspk€HHOCTH 3nekTprueckoro nois. [IpuHnun cyneprno3unun
ANIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu aneKkTpruuecKkux 3apsiioB. JIEMEHTapHbIN dJIeKTpUieckuil 3apsan. CTpoeHue aroma.
IIpoBOTHUKY M TUBIIEKTPUKHU. 3aKOH COXPAHEHHUs dJIEKTPUUYECKOTO 3aps/ia.

DNEeKTpUUECKU TOK. Y CJIOBHSI CYIIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. ICTOUHUKY MMOCTOSHHOTO
TOKa. JIefCTBUS 3JIEKTPUUECKOI0 TOKA (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUIECKUI
TOK B )KMJIKOCTSIX U ra3ax.

SHCKTpI/ItICCKaSI OCIIb. Cua Toka. 3J'ICI(TpI/IquKOC HaIIpsA>KCHUC. COHpOTI/IBJ'ICHI/IC IMpOBOAHUKA.
Y aenbHOE COIMPOTUBJICHUEC BCIICCTBA. 3akon Oma IJId ydaCTKa LICIIN. IlocnenoBaTenbHOE U
napauiCJIbHOC COCAMHCHUC ITPOBOIHHUKOB.

PaboTta u MOLTHOCTH AJIEKTpUYECKOro Toka. 3akoH Jxoyns—JleHma. DnekTpuueckue Lenu u
NOTpEeOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTKoe 3aMbIkaHue.



ITocTossHEBIC MarauThl. B3anMoieiicTBHE ITOCTOSHHBIX MarHUTOB. MaruuTHoe 11ojie. MarHuTHOe
noJsie 3eMJIM M €ro 3HaYeHHe IJi )KU3HU Ha 3emiie. OnbIT OpcTena. MarHuTHoe mnojie
AJIEKTPUUIECKOTO TOKA. [[pMeHeHne AIeKTPOMAarHuTOB B TeXHUKE. JIeiiCTBHE MarHUTHOTO TIOJIS
Ha MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEINb IIOCTOSTHHOTO ToKa. Mcronb3oBaHue
AJIEKTPOJIBUraTesIeH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna.
OnexrporeHeparop. CriocoObl MOIyUeHHS IEKTPHUECKON SHEPTUU. DIEKTPOCTAaHIIUY Ha
BO300HOBJISIEMbBIX HCTOYHUKAX SHEPIHH.

Hemoncmpayuu.

DnekTpu3anus Tel.

JIBa posia 2JIeKTPUYECKUX 3apsI0B U B3aUMO/JICICTBHIE 3apsyKEHHBIX TEIl.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOIIA.

DneKTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsI0B.

HpOBOI{HI/IKI/I N IUSJICKTPHUKHU.

MonenrpoBaHUE CUIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.

M cTOUHUKY TOCTOSIHHOT'O TOKA.
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JIeNCTBUA 2IEKTPUYECKOTO TOKA.

10. DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

11. I"a30BbIit pazps.

12. M3mepeHue CUIIbI TOKa aMIIEPMETPOM.

13.  M3mepeHue 3MeKTPUIECKOTO HAMPSIKEHUS BOIBTMETPOM.

14. Peocrat u marazuH cOnpoOTUBIEHUN.

15.  B3aumopeiicTBHE MOCTOSIHHBIX MAarHUTOB.

16.  MouenupoBaHre HEBO3MOKHOCTH Pa3JIeJICHUS TTOJIOCOB MarHuTa.
17.  MopenupoBaHre MarHUTHBIX MOJEH MOCTOSIHHBIX MATHUTOB.

18. OmneIT Opcrena.

19. MarnuTtHOe noJjie ToKa. IIeKTPOMarHur.

20.  JleiicTBME MarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.

21.  DJNeKTpOJBHTraTENb MOCTOSHHOTO TOKA.

22.  HccnemoBaHue SIBJICHHS 3JICKTPOMArHUTHON HHTYKITHH.

23.  OmnbiTel Qapajes.

24.  3aBHCHUMOCTbH HAIIPABJICHUS WHIYKIIHOHHOTO TOKA OT YCIOBHI €r0 BOSHHKHOBCHHSI.
25.  DJeKTporeHeparop MOCTOSHHOTO TOKA.



Jlabopamopuvie pabomul u onvimol.

OIBITEL IO HaGJIIOI[CHI/IIO QJICKTpHU3alUU TCIT PIHI[yKI.[HCﬁ " IpHU COITPUKOCHOBCHHU.
HccnenoBanue NeicTBUS SIEKTPUIECKOTO TIOJISI HA TIPOBOJAHUKH U TUDIICKTPHUKH.
COopka 1 mpoBepKa padOThI MEKTPHUECKOH IETH MTOCTOSHHOTO TOKA.

H3mepeHue u peryImpoBaHue CHITbI TOKA.

W3mepenue u perynupoBaHue HaPsHKEHHUS.
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HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS
pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

1. OHBITBI, ACMOHCTPpUPYIOIUC 3aBUCUMOCTD 3JICKTPUICCKOI'O COIMPOTHUBIICHUA ITPOBOJAHHUKA
OT €TI0 JJIMHBI, INIOIIaAW MOIIEPEUYHOTIO CCUCHUA U MaTCpUaa.

8. [IpoBepka mpaBuiia CI0KEHHsI HAIIPSHKEHUN TTPU MTOCTIEA0BATEILHOM COETUHEHUH JIBYX
pPE3UCTOPOB.

9. [IpoBepka mpaBuiia AJis CUIIBI TOKA MIPH MAPAIIIEIBHOM COSAMHEHUH PE3UCTOPOB.

10. Omnpenenenre pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3ucTop.

11. Ormpenenenre MOITHOCTH JIEKTPUYECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YEPE3 JIAMIIOUKY, OT HANPSHKEHUS Ha
HEH.

13.  Ompenenenune KI1J] HarpeBares.

14.  HccnenoBaHue MarHUTHOTO B3aMMOJAEHUCTBUS MOCTOSTHHBIX MAarHUTOB.

15.  M3yuyeHue MarHUTHOIO MOJISl HOCTOSTHHBIX MarHUTOB IPU UX O0BEAUHEHUU U
paseseHuu.

16.  HccnemoBaHue AEHCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KaTyIIKHU C TOKOM U

MarauTa OT CHUJIbI TOKA W HAIIPABJICHUA TOKA B KATYIIKEC.

18.  M3yueHwue AeHCTBHUS MarHUTHOTO TOJISl HA IPOBOJHHUK C TOKOM.

19.  KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3J€KTPOIBUTATES.

20. N3mepenue KIIJ[ anexTpoaBUraTrenbHON yCTaHOBKH.

21.  OmnsITHI IO UCCIIEIOBAHUIO SBJICHUS JIEKTPOMArHUTHON MHIYKIIMHU: UCCIIeI0BaHNE

I/ISMGHCHI/Iﬁ 3HAYCHUA U HaHpaBJ'IeHI/ISI I/IH)IYKIII/IOHHOFO TOKa.OH
9 KIIACC
Pasngen 8. Mexanunueckue siBJIeHUA.

Mexanunueckoe nBukeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JBMKEHUs. PaBHOMEpHOE NpsiMONIMHEHOE ABMkeHne. HepaBHOMEpHOE
pSMOJIMHEHOE NBHKEeHHE. CpeiHsAs U MTHOBEHHAs1 CKOPOCTh TeJIa ITPU HEPABHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE mpsiMouHelHOe aBrkeHne. CBoOoHOE nageHne. OmbIThI
lanunes.



PaBHOMepHOE ABMXKEHUE IO OKpYKHOCTHU. [lepron n yactora obparnenus. JInHeitHas u yrioBas
ckopocTH. LleHTpocTpeMHUTENBHOE YCKOPEHHUE.

ITepssiii 3akoH HeroToHa. Bropoii 3akon HetoTona. Tpetuit 3akon Hetotona. [Tpuniun
CYHEPIIO3UIINU CUJL.

Cuita ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHS CKOJIBKEHUS, CHJIa TPEHUS TIOKOS,
JPYTUE BUIIBI TPCHUSI.

CuJia TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO MajieHus. J|BrKeHne
ianet Bokpyr Conxua. [lepBas kocMuyeckasi CKOpocTb. HeBecoMOCTb U neperpy3KH.

PaBHOBecue MarepuanbHON TOUKU. AOCOTIOTHO TBEPIOE TeI0. PaBHOBECHE TBEPAOTO TENa C
3aKperIEHHON OChio BpatieHus. MomeHT cuibl. LleHTp TsokecTH.

Nmnynbc Tena. M3menenue umnyibca. UMynbe cuiibl. 3aKOH COXPaHEHUSI UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckasi paboTa 1 MOITHOCTh. PaboTa cuit TSHKeCcTH, ypyroctH, TpeHus. CBsi3b SHEPTUU
U paboTsl. [loTeHnmanpHas SHEPTHs TeNa, MOAHATOTO HAJI MOBEPXHOCTHIO 3EMIIH.
IloTrenumanbHas sHEPrUs cKaToi npykuHel. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.
1. Ha0roieHne MeXaHu4ecKOoro JIBHKEHUS Tela OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.
2. CpaBHeHHE MyTeH U TPACKTOPHI IBHXKEHUSI OJTHOTO M TOTO K€ TeJIa OTHOCUTEIHHO

Pa3HLbIX TCII OTCuUéTa.

3. W3mepenne CKOPOCTH U YCKOPEHHS MPSIMOJIMHEHHOTO ABYKEHHSL.

4. HccnenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JABHIKCHUSI.

S. Habuntoienne ABM>KEHNS Tella 0 OKPY>KHOCTH.

6. Habnronenne MexaHMYeCKHX SIBIEHUH, MPOUCXOIAIINX B cucTeMe orcuéra «Tenexkar

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBHO KaOuHeTa PU3UKH.

7. 3aBHCHUMOCTh YCKOPEHHS Tela OT Macchl Tejla U IeUCTBYIOLIEH Ha HErO CHUJIBL.
8. HaGmoeHne paBeHCTBa CHJT IPH B3aUMOAEHCTBHH Tell.

9. M3meHeHMe Beca Tesa Ipu YCKOPEHHOM JIBUYKEHHH.

10.  Ilepenaua ummnynbca Ipy B3aUMOJICHCTBUN Tell.

11.  IlpeoOpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBUH TEN.

12. CoxpaHeHue uMIyibca Py HEYIPYTrOM B3aUMOJICHCTBHH.

13.  CoxpaHeHHe UMIyJbca MpU aOCOIIOTHO YIIPYTOM B3aUMOACHCTBHUH.

14.  HaGmioseHre peakTUBHOTO JBH>KEHUSI.

15.  CoxpaHeHHe MEeXaHWYECKOI SHEPTHH MPU CBOOOTHOM MaJICHHUH.

16. CoxpaHeHre MEXaHMYECKOW SHEPTUH MPU JBUKEHUH Tena MO0J AEHCTBUEM MIPYKHUHBI.



Jlabopamopuvie pabomul u onvimol.

1. KoncTpynpoBanue TpakTa A pa3roHa U JajibHEeHIero paBHOMEpPHOT o ABMKEHUS
[IapUKa WA TEICKKH.

2. Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WM JBM)KEHUS IapUKa M0
HaKJIOHHOH TIJIOCKOCTH.

3. OrnpenenieHne yCKOpEHUs Tena pyU paBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOU
IJIOCKOCTH.
4. HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JBIKEHUH 0€3

HaYaJbHOU CKOpPOCTH.

5. [IpoBepka rumoTe3bl: eciu Npyu PaBHOYCKOPEHHOM JBUKEHUH 0€3 HauaJbHOW CKOPOCTH
MyTH OTHOCSITCS KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHUS OT CHIIBI HOPMAJILHOTO
JIABJICHUSI.

7. Onpenenenue kodhdueHTa TPEHUSI CKOIBKCHHSL.

8. Omnpenenenne XECTKOCTU TPYKUHBI.

9. Omnpenenenne pabOTHI CHIIBI TPEHUS PH PAaBHOMEPHOM JBMKEHUH TEJIa 10

FOpHSOHTaHBHOﬁ IIOBCPXHOCTH.

10.  OmpenpeneHue pabOTHI CUIIBI YIIPYTOCTU MIPH MOABEME TPY3a C UCMOIB30BAHUEM
HETOABUKHOTO U TIOJIBU’KHOTO OJIOKOB.

11. N3ydenue 3akoHa COXpaHEHUS SHEPTUU.
Pa3zgen 9. Mexannueckue Ko0J1€0aHUA U BOJHEI.

KonebarenbHoe nmwkenue. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUI: TepHO/I, 4acTOTa,
aMIuIMTya. MateMaTudeckuil U Mpy>KUHHBIN MassTHUKU. [IpeBpalienre sHepruu npu
K01e0aTeIbHOM ABUKEHUH.

3aryxaroiue kojaebanus. BeiHy)ennbie kosedanus. Pesonanc. Mexannueckue BOJIHBI.
CaoiicTBa MexaHM4ECKUX BOJIH. [Ipo10ibHBIEC 1 TTOTIEpEYHbIE BOJHBI. J{JTMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbBI B TBEPAOM TeEJE, CEICMUYECKNE BOTHBI.

3Byk. ['pomMKkoCTb 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. IHQpa3Byk U ynbTpa3ByK.
Hemoncmpayuu.

Habmtonienue xosnebanuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmtoneHne BBIHYXIEHHBIX KoJeOaHU U pe30HaHca.

PacnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Ha6J'IIO,Z[CHI/IC 3aBUCUMOCTH BBICOTHI 3BYKa OT 4YaCTOTHI.
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AKyCTHYECKUI pE30HAHC.
Jlabopamopnwvie padbomot u onvimol.

1. OHpe,Z[CJ'ICHI/IC YaCTOThI U IICpHUOda KoJIeOaHMI MaTeMaTHYECKOr0 MasTHUKA.



2. Omnpenenenne 4acTOTHI ¥ IEPHOAA KOJIeOaHUH MPYKUHHOTO MasgTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Teproa KoJIeOaHU MOABEIICHHOTO K HUTH TPy3a OT
JUIMHBI HUTH.

4. HccnenoBanue 3aBUCMMOCTH IIEpHUO/A KOJIEOaHUH NPY>KUHHOTO MasiTHUKA OT Macchl
rpysa.

5. [TpoBepka HE3aBUCHMMOCTH MIEPHO/Ia KOJICOaHUH rpy3a, MOIBEIICHHOTO K HUTH, OT MacChI
rpysa.

6. OmnBITH, 1EMOHCTPUPYIOIINE 3aBUCHMOCTb MEPHO/Ia KoJeOaHUi MPYKMHHOTO MasiTHUKA
OT Macchl I'py3a U )KECTKOCTH NPYKUHBL.

7. N3mepenue yckopeHust CBOOOHOTO TACHHSI.
Paznen 10. DiieKkTpOMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DIIEKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHBIE BOJIHBI. CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[ITxana 31eKTPOMArHUTHBIX BOJIH. VICIIOJIB30BAHUE JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3U.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonnoBsie cBoiicTBa cBeTa.

Jlabopamopnusie pabomot u onvimeol.
1. W3yueHne cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO Tene(oHa.
Pa3znea 11. CBeToBbI€ IBJICHHUS.

JlyueBas monens cera. Mictounuku cBeta. [IpsmonuHeiiHoe pacripocTpaHEeHHE CBETa. 3aTMEHUS
Comnna u JIyasl. Otpaxenue cBeta. [1nockoe 3epkaino. 3aKoH OTpaK€HHUs CBETA.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH MMPEJIOMJIICHUSA CBCTA. ITonHoe BHYTPCHHCC OTPaKCHHUEC CBCTA.
Hcmonp30BaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OIITUYCCKUX CBECTOBOAAX.

Jlunza. Xox nydeit B munaze. OnTudeckas cucreMa (poroanmnapara, MUKPOCKOIIA U TEJIECKOTA.
I'na3 xak ontuyeckas cucrema. biin3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoTOHA. CliojkeHHe CEKTPaIbHbIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

[IpssMonrHENHOE pacpOCTPaHEHHUE CBETA.

OTtpaxeHue cBera.

[Tony4yenue n300pa>keHUiA B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenominenne cpera.

OnTHyeckuii CBETOBO.

Xon nydeit B cobuparoleit TuH3e.
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Xop Jydel B pacCenBaroLIeH JIMH3E.



8. [Tonmy4yenue n300paXkeHUIA C TOMOIIBIO JTUH3.

9. [Tpuntun neiictBus goroanmnapara, MUKPOCKOIA U TEJIECKOIIA.
10. Monens rinasa.

11. Paznoxxenue 6emoro cBera B CIIEKT.

12.  Tlomydenue 6e10TO CBETA NPU CIOKEHUH CBETA PAa3HBIX I[BETOB.

Jlabopamopnwvie pabomot u onvimeol.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHUSI CBETOBOI'O JIyda OT yIJla HaJeHus.
2. N3ydeHnne xapakTepuCcTHK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
3. HccnenoBanue 3aBUCMMOCTH yIJIa MPEIOMIICHHUSI CBETOBOIO JIy4a OT yIJia NaJeHUs Ha

T'paHUuIC «BO3AYX—CTCKIIO».

4. [Tonydenne n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

5. Omnpenenenue HOKYCHOTO PaCCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.
6. OMBITHI 11O PA3IOKEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnpIThI 10 BOCTIPUATHIO 1[BETA NPEAMETOB IIPU UX HAOIIOAEHUN Yepe3 LIBETOBBIE
(UITBTPBI.

Pa3zgen 12. KBanToBbI€ ABJICHUS.

OnsiThl Peszepdopaa u muianerapHast Mozenb atroMa. Mognens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PagnoakTuBHOCTE. Anb(a-, 6era- u ramma-u3nydcHus. CTpoeHHe aTOMHOTO sipa. HykimonHas
MOJIEIb aTOMHOTO siapa. M3oTonel. PangnoaktuBHble npeBpaiienus. [lepuoa nonypacnana
aTOMHBIX SJIEP.

SnepHble peakMy. 3aKOHBI COXPAHEHUS 3apsI0BOI0 U MAaCCOBOT'O YKCE. DHEPTHUs CBSI3U
aTOMHBIX s1ep. CBsA3b Macchl U 3Hepruu. Peakunu cunTtesa u aenenus saep. Mcrounuku
sHeprun CosHIA U 3BE3 .

Snepnas snepreTuka. JIeiicTBUS pagOAKTUBHBIX U3TYUYEHUN HA KUBBIE OPraHU3MBI.
Hemoncmpayuu.

CrexTpsbl U3JIy4eHUS U TOTJIOLIEHHUS.

CrexTpsl pa3Iu4HbIX Ta30B.

CrnexTp Bomopo/a.

Habmonenue TpekoB B kamepe BunbcoHa.

Pabota cuérurka HOHU3UPYIOMINX U3TYyUSHHH.
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PCFI/ICTpaHI/ISI HU3ITYUCHUSA NPUPOIHBIX MUHEPATIOB U IPOJYKTOB.
Jlabopamopuvie pabomul u onvimol.
1. Hal6mronenre crilonHbIX U TMHEHYATHIX CIIEKTPOB U3TyUEHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE YHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITYTH (10
¢dororpadusm).



3. W3mepenue paanoakTUBHOTO (poHa.
IToBTOpHTEIBLHO-0000 1AL MOIYIb.

[ToBTOpUTENHEHO--0000IAIOIINN MOYITb TPEeIHA3HAUEH [T CUCTEMATH3AIMH U 0000IeHHS
NPEIMETHOTO COJICPKAHUS U OMBITA JIEATEILHOCTH, TPUOOPETEHHOTO IIPU U3YYEHUHU BCETO Kypca
¢u3uKy, a TaKKe A1 TOATOTOBKU K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY 10 (PU3UKE JUIS
00ydJaronuxcs, BEBIOPaBIINX 3TOT y4eOHBIN MpeIMeT.

[Tpu u3ydyeHnH JaHHOTO MOAYJIS PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI I€ATEILHOCTH, Ha
OCHOBE KOTOPBIX 00ECIEUNBAETCS JOCTHKEHHUE MTPEIMETHBIX U METAIIPEIMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB 00y4YeHUsl, pOpMHUpYyeTCs eCTECTBEHHOHAaYyUHasi TPAMOTHOCTh: OCBOEHHE HAyUHBIX
METOJIOB MCCIIEI0BAHUS SBJICHUI MPUPOJIbl U TEXHUKHU, OBIIAJICHHE YMEHUSIMH OOBSICHSTD
buznyeckue sIBICHUS, IPUMEHSISI TOTYyYeHHbIE 3HAHUS, pElIaTh 3a/1a4M, B TOM YHCIIe
KaueCTBEHHbBIE 1 SKCIIEPUMEHTAIbHBIE.

[TpyHIMNIMATBHO AESATENBHOCTHBIN XapaKTep JAHHOI'O pa3jieiia pealn3yercs 3a C4ET TOro, yTo
o0yyaroIuecs BIIOIHSIIOT 3aJaHKsl, B KOTOPbIX UM IIPE/1araercs:

Ha OCHOBE MOJYYCHHBIX 3HAHUI PaclO3HABATh U HAYYHO OOBACHATH (hU3HUECKUE SIBICHUS B
OKPY>KaIOIIeH MPUPOJIe U TOBCETHEBHOM KU3HU,

HCII0JIB30BAaTh HAYYHBIC MCTOAbI UCCIICAOBAHUA (1)I/I3I/I‘~IGCKI/IX SIBJICHHﬁ, B TOM YHMCJIC HJIA
IMPOBEPKHU TUIIOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;

00BACHATH HAaYYHBIC OCHOBBI HanoOoee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ,
HallpuMep, IMMPaKTUYCCKOI'0 UCIIOJIb30BaAHUA PA3JIMYHBIX KCTOUYHUKOB OHCPIru Ha OCHOBC 3aKOHA
MMpEeBpalICHUA U COXPaHCHHA BCECX U3BCCTHBIX BUJOB SHCPTHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenune ¢pu3uku Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHus HAMIPaBJICHO Ha JOCTHKCHHE
JIMYHOCTHBIX, MCTAITPCAMETHLIX U NPCIMCTHBIX 06pa30BaTeJ'H:HBIX PE3YyJIbTATOB.

B pesynbrare u3ydenus (UMK Ha YpOBHE OCHOBHOTO 00IIIEro o0pazoBaHus y 00ydaronerocs
OyayT chOpMHUPOBAHBI CIIEAYIONINE JINYHOCTHBIE PE3YbTAThl B YACTHU:

* 1) MAaTPUHOTUYIECCKOI'O BOCIIMTAHUS

. IIPOSIBIICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
(bU3MYECKON HAYKH,

. [IEHHOCTHOE OTHOIIIEHHUE K JJOCTHKEHUSIM POCCUICKHUX YUEHBIX --(PH3UKOB;
. 2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
. TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYKICHUN OOIIECTBEHHO 3HAUUMBIX U

OTHYCCKHX HpO6J’I€M, CBA3aHHBIX C ITPAKTUYCCKUM ITPUMCHCHUEM ,Z[OCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I,

° OCO3HAaHHUEC BA)KHOCTU MOPAJIbHO--3THYCCKUX ITPUHIUIIOB B JACATCIBbHOCTH y‘-IéHOI‘O;
. 3) 3cTeTHYECKOro BOCIIUTAHMS:
. BOCTIPUATHE ICTETUYECKUX KauecTB (PU3NUYECKON HayKu: €€ TapMOHUYHOTO TOCTPOCHUS,

CTPOroCcT, TOYHOCTH, JIAKOHUYIHOCTH;
M 4) HEHHOCTU HAYYHOTO IMO3HAHUSA:

. OCO3HaHHE EHHOCTU (PU3NYECKON HayKU KaK MOIIIHOTO MHCTPYMEHTA IO3HAHUsI MUPa,
OCHOBBI Pa3BUTHs TEXHOJIOIMH, BaKHEUIIIEH COCTABIIAIOIIEN KYJIbTYpHI;

. pa3BUTHE HAyYHOH JII0O003HATEIBHOCTH, HHTEPECca K HCCIIEI0BATEILCKOM e TETbHOCTH;
. 5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMOTYYHS:
. 0CO3HaHME LIEHHOCTH 0€30MacCHOT0 00pa3a >KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM

MHPEC, BA)KHOCTU IIPABUIT 0e30I1acHOro MOBCACHU HA TPAHCIIOPTE, HA JOPOTraxX, € JICKTPUICCKUM
" TCIIJIOBBIM O60py210BaHI/I€M B IOMAIIHUX YCIIOBUAX;

. c(hOopMUPOBAHHOCTH HaBBIKa pedieKCHu, MpU3HAHUE CBOETO MTpaBa Ha OIMIUOKY U TaKOTO
K€ TIpaBa y pyroro 4eioBeKa;

. 6) TpyA0BOro BOCIIUTAHUSA:

. aKTUBHOE yJYacTHE B PEIIEHUH MTPAKTUYECKHX 33/1a4 (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHu3aly, ropoja, Kpast) TEXHOJIOIMYECKON M COLMAIbHOM HAalPaBIeHHOCTH, TPEOYIOIUX B
TOM 4uce U GU3NYECKUX 3HAHM;

. HMHTEpPEC K MPAKTHUIECKOMY U3YUCHHIO MPOECCHii, CBI3aHHBIX ¢ (DU3HUKOIA;
. 7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:
. OpHUEHTAIMs Ha IPUMEeHEeHNEe (PU3MUECKUX 3HAHUM JUIs perieHus 3a/1a4 B 00J1acTi

OKPY’KaIOIIEeH CpeIbl, IITAHUPOBAHUS TTOCTYITKOB M OIIEHKH MX BO3MOKHBIX MOCTEACTBUHN IJIS
OKpPY’KaloIllel Cpebl;

. OCO3HaHHUE T1100aJIbHOrO XapaKTepa KOJOTHYECKUX MPOo0sIeM U yTel UX pelIeHus;



. 8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

. NOTPEOHOCTH BO B3aUMOJICHCTBUY MPH BBIMOTHEHUN UCCIIETOBAHUM U TPOEKTOB
(¢u3nUecKoil HanPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

® IMOBBIIICHUC YPOBHA CBOCH KOMIIETCHTHOCTH qgepe3 MPAKTUUCCKYIO ACATCIIBHOCTD,

. noTpeOHOCTh B OPMUPOBAHUU HOBBIX 3HAHMIA, B TOM 4Kciie GOpMYyINPOBATH UIEH,
TIOHSITHS, TUITIOTE3bI O (QU3NYECKUX OOBEKTAX U SIBJICHUSX;

® OCO3HAaHUEC I[e(l)I/II_II/ITOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J1acTH (I)I/IBI/IKI/I,
® IIJIAaHUPOBAHUE CBOCT'O pa3BUTHS B HpI/IO6peTeHI/II/I HOBBIX (1)I/I3I/ILI€CKI/IX 3HaHHI>'I;
® CTPEMIICHHUEC aHAJIM3UPOBATh U BBIABJIATH B3aAUMOCBA3U IIPUPOBI, O6HI€CTBa u

9KOHOMUKH, B TOM YHUCJIC C UCII0JIb30BAHUECM (1)I/I3I/I‘-I€CKI/IX 3H3HPII>1;

. OLICHKA CBOUX JCUCTBUM C YYETOM BIMSAHUSA HA OKPYKAIOLIYIO CPENY, BOSMOKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbrare ocBo€HUS MPOrpaMMBI 1O (PU3HKE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs Y
oOyuaromierocst Oynyt c()opMHUpPOBaHEI MeTaNpeIMeTHbIE pPe3yJbTAaThl, BKIIOYAIOIINE
MO3HABaTEJIbHbIC YHUBEPCAIbHBIC yUeOHbIE IEUCTBUS, KOMMYHUKATHUBHBIC YHUBEPCATIbHbIE
yueOHbIe AeHCTBUSI, PETYIATUBHBIC YHUBEPCATIbHBIE YUeOHbIC ACHCTBHS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

bBa3oBble Jlornuyeckune AefcTBUA:

. BBISIBJISATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);

. yCTaHaBJIMBATh CYILIECTBEHHBIH MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS [yl 0000IIEHUS U
CpaBHEHUS;

. BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B paCCMAaTPUBAEMBIX (aKTax, JaHHBIX U

Ha6J'IIO,I[CHI/I$IX, OTHOCAIIUXCA K (1)I/I3I/I‘IGCKI/IM SABJICHUSAM;

® BBIABJITH IIPUYUHHO--CIICACTBCHHBIC CBA3U IMPU U3YUCHUUN (1)I/I3I/ILI€CKI/IX SIBIICHUH U
mponeccoB, A€jaTb BbIBOABI C UCIIOJIB30BAHUCM ACAYKTHBHBIX U HHAYKTUBHBIX YMOSaKHIOquHﬁ,
BBIZIBUT'aTh THIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘I€CKI/IX BCJIINYHH,

. CaMOCTOSATENILHO BBIOMPATH CIIOCO0 perieHust yueOHo# ¢puznueckoii 3a1aun (CpaBHEHHE
HECKOJBKMX BapUAHTOB PEIICHMs], BRIOOP HanOoJIee MOIXOISAIIEr0 ¢ yUETOM CaMOCTOATEIEHO
BBI/ICTICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejibcKue AeiCTBUA:
® HCIIOJIB30BATh BOIIPOCHI KaK I/ICCJ'IG)IOBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

. MIPOBOAUTH 10 CAMOCTOATEIBHO COCTABIEHHOMY IUIaHY OMBIT, HECIOKHBIN (PU3NYeCKUit
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHNE (PU3UYECKOTO SIBICHUS;

® OLCHUBATHh HA MPUMCHUMOCTDb U JOCTOBCPHOCTD I/IH(I)OpMaLII/IIO, MOJIYYCHHYIO B XOIC
HCCIICIOBAHUS UJIN DKCIICPUMCHTA,

. CaMOCTOATENBHO (hOPMYITHUPOBATH 00OOIIEHHS W BBIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHOTO
HAOIIO/IEHUS, OTIBITA, UCCIICIOBAHNUS;



. MIPOTHO3UPOBATh BO3MOYKHOE JIalbHEHIIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAKIKE
BBIIBUT'aTh NPCAIIOJIOKCHUS 06 HX PA3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Pabora ¢ nnopmanmeii:

. MPUMEHSTH Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3aIPOCHI IIPH MTOMCKE U 0TOOpE
nH($OpMaLlMU WIH JaHHBIX ¢ Y4ETOM IMPeAoKeHHOM yueOHo! (hu3nueckoi 3a1auu;

: aHAJIM3UPOBATh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATh HH(POPMALIMIO PA3INYHbIX
BUJIOB U (POPM IIPECTABICHHUS;

. CaMOCTOSITENIbHO BEIOMPAThH ONTUMAIBLHYIO (hOpMY IIpeCTaBIeHUS HHPOPMALIUU U
WITIOCTPUPOBATH pelllaeMble 3a/1a4i HECTOXKHBIMU CXEeMaMU, TuarpaMMaMu, HHOW TpaduKoil 1
UX KOMOMHAIUAMHU.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBUA:

. B X0/JIe O0CYXACHHS YIeOHOTO MaTepHalia, pe3yIbTaToB JJA00PAaTOPHBIX PadOT U
MIPOEKTOB 33]]aBaTh BOIIPOCHI 1O CYIIECTBY 00CYK/1aeMOI TeMbI M BHICKA3bIBATh UJICH,
HalleJICHHbBIC Ha PELICHUE 33/a4M U MOIep)KaHue 01aroKenaTeIbHOCTH OOICHNS;

. COTIOCTABIIATh CBOU CYKICHHS C CYXKIACHUSMU IPYTUX YIACTHUKOB JTUAJIOTa,
00HapY>XMBATh Pa3IUUYHE U CXOACTBO IMO3UIIHI;

° BbIPpAXKAaTb CBOIO TOUKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

. MyOJIMYHO MPEACTABIIATH PE3YIbTAThl BBIMOJHECHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, IPOCKTA);

. MIOHMMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHIHOW U MHIMBHUyaIbHON paboThI IpU
pelIeHNH KOHKPETHO! (pu3HUecKoi npoOIembl;

. [PUHUMATD 1€ COBMECTHOM EATCILHOCTH, OPTraHW30BbIBATh JICHCTBHS 10 €&
JOCTHKEHUIO: paCpeIessTh POJIH, 00CYXIaTh MPOIIECCHI M PE3YIbTaThl COBMECTHOM paboTHI,
0000111aTh MHEHUS HECKOILKHUX TIOIEN;

® BBIIIOJIHATE CBOIO 4aCTb paGOTLI, A0CTUTasA KAYCCTBCHHOT'O pE3yJIbTaTa 110 CBOEMY
HaIpaBJICHHUIO U KOOPJAUHHUPYS CBOU I[CI\/'ICTBI/ISI C APpYTYMMHU YWICHAMU KOMAaHbI,;

® OICHUBATh KAYCCTBO CBOCT'O BKJIaJla B O6IIIPII>1 IMPOAYKT 110 KPUTCPUAM, CAMOCTOATCIIBHO
Cq)OpMy.]'IPIpOB&HHBIM Y4aCTHUKaMH B3aHMOHeﬁCTBHH.

PeryasiTuBHbIe YHUBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusauus:

. BBISIBJISITH MPOOJIEMBI B AKU3HEHHBIX M YU€OHBIX CUTYaIUSIX, TPEOYIOMIUX JJISl pELICHUS
(bu3nUecKrux 3HaHUM;

. OPHEHTUPOBATHCS B PA3IUYHBIX MOAX01aX IPUHATHS pelieHUH (MHIUBUIYaJIbHOE,
MPUHITHE PELIEHUs B TPYIIe, MPUHATHE PELICHUHN IPYIIO);

® CaMOCTOATECIIBHO COCTABJIATh AJITOPUTM PCIICHUA CbI/ISI/I"IeCKOf/'I 3aJa4M UJIH I1JIaHa
HCCICO0OBaHUs C y‘IéTOM HMCIOIIUXCA pECYPCOB U COOCTBEHHBIX BOSMO)KHOCTCﬁ,
APTYMCHTUPOBATH MMPEAJIaracMbIC BapHUAHTLL pe].HeHHfI;

. JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

® AaBaTb aICKBATHYIO OICHKY CUTyalluu U NpCJIarath jiaH et N3MCHCHMUA,



. OOBSACHSITH IPUYUHBI JOCTHKCHUS (HETOCTIDKEHHNS) PE3YIIbTAaTOB JEITEILHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

® BHOCHUTBH KOPPEKTUBEBI B ACATCIbHOCTD (B TOM 4YHUCJIC B XO BBITIOJTHECHHUA (1)I/I3I/I‘ICCK01"O
HCCICOOBaHUs NN HpOGKTa) Ha OCHOBE HOBBIX O6CTO$IT€J'IBCTB, HN3MCHUBHINXCA CHTyaHHfI,
YCTaHOBJICHHBIX OH_H/I6OK, BO3HUKIIHNX pr,HHOCTGfI;

® OIICHUBATh COOTBETCTBUC PE3YyJIbTaTa LEIN U YCIIOBUAM,

® CTaBUTh ce0s HA MECTO APYyroro 4€jI0B€Ka B X04€ Criopa UJIN JUCKYCCHU Ha HAYYHYIO
TEMY, IOHUMATb MOTHUBLI, HAMCPCHHS U JIOTUKY APYIoro,

. MIPU3HABATH CBOE MPABO HA OMIMOKY MPH pelIeHnH PU3NIECKUX 3a/1a4 WK B
YTBEPKICHUAX Ha HaAy4YHBIE TEMBI M TAKOE )K€ IIPaBO JAPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy o0yuenus B 7 Kj1acce peMETHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JJOJKHBI OTPaKaTh
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI:

. MCIIOJIb30BaTh MOHATHS: (DU3UYECKUE U XUMHUYCCKUE SIBIICHUS, HAOIIOICHUE,
OKCIIEPUMEHT, MOJIENb, THIIOTE3a, CAMHUIBI (PH3UYECKUX BEIMYMH, aTOM, MOJICKYJIa, arperaTHbIC
COCTOSTHUS BellecTBa (TBEPI0E, KHUAKOE, Ta3000pa3HOE), MEXaHUUYECKOE JIBH)KEHUE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSIMOIMHEHHOE), TPACKTOPHSI, paBHOICHCTBYIOIIAS CUJIa,
nedopmanus (ynpyras, miIacTU4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBI;

. paznuuath siByieHus (quddy3usi, TEIIOBOE IBIKCHUE YaCTHUIL BEIIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPABHOMEPHOE JIBI)KEHUE, MHEPIHUS, B3aUMOICHCTBHUE TEJI, PABHOBECUE TBEPABIX
TEJI C 3aKPEIJIEHHOM OChIO BpallleHHUs], iepeada 1aBJICeHUs TBEPIBIMU TEIAMH, KUJIKOCTAMH U
razamu, aTMocepHOe JIaBlICHUE, IJIaBAHUE T, IPEBPAIICHUS MEXaHUICCKOW SHEPTUH) 110
OTMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPHUPYIOIIUX TaHHOE
buznuecKoe sBICHUE;

. pacrio3HaBaTh MPOSBICHUE U3YUCHHBIX (PM3UUECKUX SBJICHUN B OKpPYXKAIOIeM MUpE, B
TOM 4Hcie (PU3NYEeCKHe SBJICHUS B IPUPOAE: IPUMEPHI IBIXKEHUS C PA3JINYHBIMU CKOPOCTSMU B
JKUBOM U HEXXUBOW MTPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSIHUE
aTMOC(EepHOTo JAaBJIEHH Ha )KUBOM OpraHu3M, IUIaBaHHE PbIO, pbIUaru B TeJe YeJIOBeKa, IpH
ATOM NEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B yUeOHYIO, BBIJIEIATh CYIIECTBEHHbIE CBOCTBA
(mpu3HaKku) U3HUECKUX SIBICHUN;

. OIMCHIBAThH M3yUYEHHBIC CBOMCTBA Te U (PU3NYECKHE SIBIICHUS, UCIIONB3Yys (PH3NIeCKue
BEJIMYMHEI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh,
CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tella, CHIIa TPEHHUs, JaBlieHue (TBEPAOTo Tema, KUIKOCTH,
ra3a), BRITAIKMBAIOIIAS CHJIA, MEXaHUYecKasi paboTa, MOIIIHOCTb, IJICYO CHIIbI, MOMEHT CHITHI,
KOX((UITUEHT MMOJIE3HOTO JCHCTBHS MEXaHU3MOB, KHHETHYECKAsl U TOTCHIIMABHAS SHEPTHs),
P ONTHCAHWH TTPABWIIBHO TPAKTOBATH (PU3WUYCSCKUH CMBICI UCITOJIb3yEeMbIX BEJTMYNH, UX
0003HaYCHHSI U SMHUIIBI (PU3NUECKUX BEIIMYMH, HAXOIUTHh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO
(bU3UYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMH, CTPOUTH TPaUKHU U3YICHHBIX 3aBUCIMOCTEMN
(UBUYECKUX BEITMYHH,

. XapaKTepu30BaTh CBOWCTBA Tell, (PM3HUECKUE SIBJICHUS U MTPOLIECCHI, UCIIOB3YS MpaBuiia
CJIOKEHHMsI cUJI (BJI0JIb O/IHOM mpsiMoit), 3akoH I'yka, 3akon [lackans, 3akoH Apxumesa, paBuiIo
paBHOBecHs pbldara (0J10Ka), «30JI0TO€ PaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHUUECKOH
SHEPrHuH, IPH 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBAThH €TI0
MaTeMaTU4YeCKOe BBIPAKECHUE;



. OO0BSACHATH (PU3NYECKHUE SIBICHHUSI, TPOLIECCHI U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYallMi IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISIBIATH IPUUYUHHO--CIIEICTBEHHBIE
CBSI31, CTPOUTH OOBSICHEHHUE M3 1—2 JIOTHYECKUX IIIaroB C ONMOPON Ha 1—2 M3ydeHHBIX CBOKWCTBA
¢u3nUecKux SBICHUNA, PU3NIECKUX 3aKOHA HIIH 3aKOHOMEPHOCTH;

. pemiars pacu€THbIe 3a7a9u B 1—2 1eHCTBUSA, UCTIONB3YsI 3aKOHBI U (POPMYJIBI,
CBSI3BIBAOIIME (PU3MUYECKUE BEIMUMHBI: HA OCHOBE aHAIIM3a YCIIOBUS 3aa4d 3alMChIBATh
KpaTKOE YCJIOBHUE, MOACTABIATh (DU3MUECKHUE BETMYUHBI B OPMYJIIBI U IPOBOIUTH PACUETHI,
HAXOJUTh CIIPABOYHBIC JTAHHBIC, HEOOXOAUMBIC JIsl pEIICHUS 3a/1a4, OI[CHUBATH PEATUCTUIHOCTh
MOJTYYCHHOW (PU3MUECKON BETUYUHBI;

® paciio3HaBaTb npo6neMm, KOTOPBIC MOKHO PEIIUTD ITPHU ITOMOIIN (bI/IBI/ILIeCKI/IX METOJ0B,
B OIIMCAaHWU UCCICAOBAHUS BhIACIIATE IIPOBEPACMOC IIPEAIIOIIOKECHNE (FI/IHOTCSY), pasjiniaTtb U
HHTEPIPETUPOBATDH l'IOJ'IyLIeHHHﬁ pE3yJIbTaT, HAXOAUTH OIIIMOKH B X0J€ OIbITa, ACJIaTh BBIBOAbI
I10 €ro pe3yjbTaraM,

. MIPOBOJIUTH OMBITHI IO HAOTIOIEHUIO (PU3UUECKUX SBJICHUN WM (PU3NUIECKUX CBOICTB
TeIt: (OpMYIHPOBATH IPOBEPSEMbIE TPEATIONIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 ONbITa U (POPMYJIUPOBAThH BHIBOJIBI;

. BBINOJIHATH MPSIMbIC K3MEPEHHSI PACCTOSIHUS, BPEMEHH, MacChI Tella, 00bEMa, CUIIBI U
TEMIIEpPaTyphl C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX IPUOOPOB, 3AIMCHIBATH TTOKA3aHUS
npuOOPOB C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

. MIPOBOJIUTH UCCIICOBAHUE 3aBUCUMOCTH OHOHN (PM3MUECKON BETMYMHBI OT JPYTOH ¢
MCIIOJIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBHIKYILETOCS TENa OT
BPEMEHU JIBUKCHHUS TeJla, CUIIBI TPEHUS CKOJIBKECHHUS OT Beca TeJa, KauecTBa 00paboTKH
IIOBEPXHOCTEN TN U HE3aBUCUMOCTH CUJIbI TPEHUS OT ILIOIIAANA COIPUKOCHOBEHUS TEI, CUJIBI
YIIPYTOCTH OT YAJMHEHUS MPY>KUHBI, BRITAIKABAIOLICH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH
TeNa U OT IJIOTHOCTH XKUJKOCTH, €€ HE3aBUCUMOCTH OT IUNIOTHOCTH TeJla, OT IN1yOHHBI, Ha
KOTOPYIO TIOTPY>KEHO TEJI0, YCIOBUH IJIaBaHUS TEJl, YCIIOBHI PAaBHOBECHSI phlyara 1 OJIOKOB),
y4acTBOBATh B INIAHWPOBAHUN Y4E€OHOTO UCCIIEJOBaHMsI, COOUPATh YCTAHOBKY U BBIIOIHSTh
U3MEpEHHUs, cIeays NPeI0KEHHOMY IIJIaHy, GUKCUPOBATh PE3YJIbTaThl OJTy4YEHHOM
3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BUJIE IPEJIOKEHHBIX TaOJINL U TPapUKOB, J1e€1aTh
BBIBOJIBI 110 PE3YyJIbTaTaM HCCIICIOBAHUS;

. MPOBOJUTH KOCBEHHBIE U3MepEHUs (PU3MUECKUX BETUYHH (TIOTHOCTDH BEUIECTBA
JKUJKOCTU U TBEPAOIO TEJa, CUJIa TPEHUS CKOJIBXKEHUS, JaBICHUE BO3/1yXa, BEITAIIKUBAIO LA
cuJja, EUCTBYIOIIAs Ha MOTPYKEHHOE B )KUJIKOCTh TeJ0, KO3(PHUIIUEHT MOJIE3HOTO JACHUCTBUS
MIPOCTHIX MEXAHU3MOB), CIIETYsI MPETIOKEHHON WHCTPYKITUU: TIPU BHIMOJTHEHUN U3MEPECHUIA
coOUpaTh SKCTIIEPUMEHTATFHYIO YCTAHOBKY U BBIUUCIISATH 3HAUEHHUE NCKOMOMN BETMYUHBI,

. co0roAaTh MpaBuila TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM
00opyI0BaHUEM;
. yKa3bIBaTh MPUHIIMIIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,

TCPMOMCTP, ANHAMOMCTD, COOGH_IaIOIJ_II/ICCH COCyIblI, 6ap0MeTp, pbryar, MOJABHKHBIN U
HEIIOIBM>KHBIN 6.]101(, HaKJIOHHasd IIJIOCKOCTh,

. XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OIOPOH Ha UX OMHUCaHU (B TOM YHUCIIE: MOAIIUITHUKN, YCTPOHCTBO BOAOIPOBO/A,
TUIPaBIMYECKUN MTpecc, MAHOMETP, BHICOTOMED, MOPIITHEBON HACOC, apEOMETP), UCIIOJIb3Ys
3HaHUS O CBOMCTBaX (PM3NYECKUX SIBICHUHN U HEOOX0UMBbIe(U3NIECKHE 3aKOHBI U
3aKOHOMEPHOCTH;



. MPUBOUTH IPUMEPHI (HAXOAUTH HHPOPMAIIHIO O PUMEPax ) MPaKTHIECKOTO
UCTIOIb30BaHUs (PU3MUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU JIJIsl oOecrieueHus: 0€301MacHOCTH
npu 00palIeHu! ¢ MPUOOPaMH U TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3I0POBbS U
COOIOZICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

. OCYILIECTBIATH OTOOP UCTOUHMKOB HMH(opMariu B IHTepHETE B COOTBETCTBHHU C
3a/IaHHBIM ITIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUH U IIyTEM CPAaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HH()OPMAIIHIO, KOTOPAs SBISETCS MPOTUBOPEUUBOMN HITH
MOYET OBITh HEJOCTOBEPHOM;

. MCIIOJIb30BaTh MIPU BHIIOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHO--TIONYJISPHYIO JTUTEPaTypy
bu3nUeCcKOro cofepxaHus, ClipaBOUHbIe MaTepUalIbl, pecypchbl ceTu VIHTepHeT, BIaaeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIK U3 OAHON 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

. C03/1aBaTh COOCTBEHHBIC KPATKHE MMChMEHHBIC U YCTHBIC COOOIICHUS HAa OCHOBE 2—3
MCTOYHUKOB MHPOPMAITUH PU3NIECKOTO CONCPIKAHUS, B TOM YUCIIC TyOJIMYHO JIe1aTh KpaTKUe
COOOIIEHUs O Pe3yJIbTaTaX MPOCKTOB MIIM YI€OHBIX UCCIEAOBAHUMN, TIPU ITOM TPAMOTHO
WCIIOJIb30BaTh N3YUCHHBIN MOHATHIHBIN armapaT Kypca (pU3uKH, COMPOBOXKAATh BEICTYIUICHHE
Mpe3CHTAlNEN;

® IIpX BBIIIOJIHCHUH y‘Ie6HBIX IIPOCKTOB U I/ICCHe)IOBaHI/Iﬁ pacupeacisaThb 00513aHHOCTH B
Ipynrie B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/ia4aMU, CJICAUTD 3a BBIIIOJIHCHUCM IlJIaHa
HeﬁCTBHﬁ, aZICKBATHO OLICHHUBATb COOCTBEHHBIH BKJIaZA B ACATCIIBHOCTD I'PYIIIIbI, BEICTPANBATDh
KOMMYHUKATHBHOC BBaHMOHCﬁCTBHe, YUUTBIBAsA MHCHHUEC OKPYKAIOMIUX.

K koHiy o0yuenus B 8 Kj1acce nmpeiMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPAKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

® HCIIOJIb30BATh IMOHATHA: MAaCCa U PAa3MEPbI MOJICKYIJI, TCIIJIOBOC IBUKCHNUEC aTOMOB 1
MOJICKYIJI, arp€raTHbIC COCTOSAHUSA BCUICCTBA, KPUCTAJUIMYCCKUC U aMOpCI)HLIe TCIa, HaCBIIIEHHBIN
W HEHACHIIICHHBIN nap, BJIa’KHOCTb BO31yXa, TCMIICpaTypa, BHYTPCHHAA SHCPIUsd, TEIIOBOH
ABUTATCIIb, BHGMCHTapHBIﬁ BHeKTpI/I‘leCKI/II\/'I 3apsand, JICKTPUICCKOC ITOJIC, IPOBOAHUKHU U
JUDJICKTPHUKH, MOCTOSIHHBIM 3J'I€KTpI/I‘~IeCKI/II\/JI TOK, MAaroHuTHOC I10JIC,

. pasnuyath BJICHUS (TEIUIOBOE pacIIupeHHe U CxKaTHe, TeIuIonepeayda, TemioBoe
paBHOBECHE, CMauMBaHKe, KaWJUISIPHbIE SBJICHUS, HCIIApEHNE, KOHJEHCAllUs, TIaBJICHUE,
KpucTaJIM3anus (0TBEpAEBaHNE), KUIIEHHE, Teruionepeaayda (TemIonpoBoIHOCTb, KOHBEKIIHS,
U3ITy4EHHE), JIIEKTPU3ALINS TeJl, B3aUMOEHCTBHE 3apsAI0B, JEHUCTBUS SJIEKTPUUECKOTO TOKA,
KOPOTKOE 3aMbIKaHH€E, B3aMO/ICHICTBIE MarHUTOB, AEMCTBHE MarHUTHOT'O TIOJIS1 HA TPOBOTHUK C
TOKOM, 3JIEKTPOMAarHuTHasi MHAYKLHS) IO OMMCAHUIO UX XapaKTEPHBIX CBOICTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

. pacrio3HaBaTh MPOSBICHUE U3YUCHHBIX (PM3UUECKUX SABJICHUM B OKPY’KaIOIIEM MHUpE, B
TOM 4Hcie (PU3NUYECKHe SBJICHUS B IPUPOE: MOBEPXHOCTHOE HATSHKEHHE U KalMIUIpHbIE
ABJIEHUS B IPUPOJIE, KPUCTAIUIBI B IPUPOE, n3iydeHue ColHLa, 3aMep3aHie BOJOEMOB,
MOpcKHUe Opu3bl, 00pa3oBaHuE POChI, TYMaHa, WHEsl, CHEeTa, SJIEKTPHUECKUE SIBICHUS B
atMocdepe, dSTEKTPUUECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TI0JI€ 3eMITH, Ipeii() TOTFOCOB,
POJIb MAarHUTHOTO TIOJIST JUTSI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSIHUE, IPU 3TOM NEPEBOIUTD
MPAKTUYECKYIO 33J1a4y B y4EOHYIO, BBIIEIAThH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKHUX
SIBIICHUI;

® OIMUCBIBATh U3YYCHHBLIC CBOICTBA TeIl U (pI/I3I/I‘-ICCKI/Ie SABJICHUS, UCIIOJIb3Y5 (I)I/I3I/I‘-ICCKI/IC
BCIIMYHHBI (TeMHepaTypa, BHYTPCHHAA SHCPIUA, KOJIMYCCTBO TCIIOTHI, YACIbHAA TEIIOEMKOCTh
BCIICCTBA, YACIIbHAA TCIIJIOTA IINIABJICHUS, YACIIbHAA TCIIOTA Hap006pa3OBaH1/15{, yACIbHasA



TEIUIOTa CrOPaHUs TOILTUBA, KO3()PUIIMEHT MOJIE3HOTO AeUCTBUS TEIIOBOI MAIIUHBI,
OTHOCHUTEIIbHAs BJIAXKHOCTb BO3/1yXa, JIEKTPUUECKHM 3aps/l, CUJla TOKA, JJIEKTPUIECKOe
HaNpsDKEHUE, CONPOTUBIICHHUE TPOBOAHHKA, YACIbHOE COMPOTUBIICHNUE BellecTBa, padoTa 1
MOIIIHOCTb 3JIEKTPUUYECKOT0 TOKA), IPU ONHUCAHUU MPABUILHO TPAKTOBATH (DU3HUECKUNA CMBICT
UCIOJIb3YEMBIX BEJIIMYMH, 0003HAUEHUS U eIUHULIBI (DU3UUECKUX BEIUYUH, HAXOIUTh POPMYJIbL,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEJIMYUHY C APYTUMHU BEIMUYMHAMU, CTPOUTD I'paduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIHYUNH;

. XapaKTepU30BaTh CBOWCTBA Tell, GU3MUECKUE SBICHHS U MTPOLIECCHI, UCTIONb3YS
OCHOBHBI€ MMOJIOKEHUS MOJICKYJISIPHO--KHHETUYECKOU TEOPUH CTPOCHUS BEIIECTBA, IPUHIIUIT
CYIIEPIO3UIIMHU T10JIeN (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH Oma 115
ydacTka 1enu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHEHUsl SHEPTUH, IIPH 3TOM J1aBaTh CIIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3aIlIMCHIBATH €M0 MAaTEMATHUYECKOE BBIPAKEHUE;

. O0BSACHATH U3NYECKUE MPOIIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhIBIATh IPUIMHHO-CIICICTBEHHbBIE CBSI3U, CTPOUTD
00BbsICHEHHE U3 1—2 JIOTHYECKHUX II1aroB C OMOPOM Ha 1—2 M3yYEHHBIX CBOKWCTBA (PU3UUECKHUX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

. pemaTb pacy€THbIe 3aa4i B 2—3 AEWCTBUS, UCIOIB3Ys 3aKOHBI U (POPMYIIBI,
CBSI3bIBArOIIME (PU3MUECKUE BETMYMHBL: HA OCHOBE aHAJIHM3a YCIOBHS 33aa4l 3aIMCHIBATh
KpaTKO€ YCJIOBUE, BBIABIIATH HEJOCTATOK JIaHHBIX JIJISl PELICHUS 3aa4H, BBIOUPATh 3aKOHBI U
(bopMyiibl, He0OX0IUMBIE JUIsl €€ PeLeHUs], IPOBOUTH PacYEThl U CPAaBHUBATH MOJYYEHHOE
3Ha4YeHue (PU3MUECKON BEJIMYMHBI C U3BECTHBIMU JTAHHBIMU;

® paciio3HaBaTb HpO6J’I€MBI, KOTOPBIC MOXKHO PCHINUTD IIPpU IMTOMOIIH (1)I/I3I/I‘I€CKI/IX MCTOOOB,
HCIIOJIBb3Y: OITMCAHUEC UCCIICAOBAHUA, BBIACIIATH ITPOBEPACMOC ITPEATIONIOKCHNUE, OUCHUBATD
MMPaBUJIBHOCTH MMOPAAKa MPOBCACHUA UCCIICAOBAHMs, 1€J1aTh BBIBOAbI,

. IIPOBOJUTDH ONBITHI 110 HAOTIOJECHUIO PU3NYECKUX ABJICHUHN WIN (PU3UUYECKUX CBOWCTB TeEJ
(KanwIsipHbIE SIBJIEHUSI, 3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro 00bEéMa, TeMIepaTyphl,
CKOPOCTH IPOLECCA OCTBIBAHUS U HATPEBAHUS ITPU U3JyUYEHUH OT I[BETA U3JyYarOIIeH
(mornommaroieii) MoBEpXHOCTH, CKOPOCTh UCTIAPEHUSI BOJbI OT TEMIIEPATYPbI )KUJIKOCTH U
IJIOMIAH €€ TTOBEPXHOCTH, dJIEKTPU3ALUS TEJI U B3aUMOACUCTBUE IEKTPUUECKUX 3aps/iOB,
B3aUMOJICHCTBUE TIOCTOSHHBIX MATHUTOB, BU3yaJIN3allisl MAarHUTHBIX ITOJIEU ITOCTOSTHHBIX
MarHuTOB, IEUCTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHura,
CBOWCTBA 3JIEKTPOJIBUTATEINS TOCTOSIHHOTO TOKA): (hOpMYIMPOBATh IPOBEPSEMbIE
NPENOI0XKEeHUs, COOUPATh YCTAaHOBKY U3 MPEJI0KEHHOT0 000py/JOBaHNUs, OMUCHIBATH X0
OTONBITa U (OPMYJIUPOBATH BBHIBOJIBI;

® BBIITOJIHATD MMPAMBIC U3BMCPCHUA TEMIICPATYPHI, OTHOCHUTEIBbHON BIaXKHOCTHU BO31aYyXa,
CHUJIBI TOKA, HAIMMPSXKCHUA C UCITOJIb30BAHUEM aHAJIOT'OBBIX HpI/I60pOB n 1aTYNKOB (1)I/ISI/III€CKI/IX
BCJIIMYMH, CPABHUBATL PC3YJIbTATHI I/I3MepeHHI>'I C yqéTOM 321,[[8.HHOI>’I a0COIIFOTHOM MOTPCIIHOCTH;

. MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OHOM (PU3MUECKON BETMYMHBI OT JPYToi ¢
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh COMPOTUBIICHUS TPOBOJHUKA OT €T0
JUTMHBI, TJIOLIAAH MTOIEPEYHOr0 CEYEHUSI U YIEIBHOIO CONPOTUBIIEHUS BELIECTBA TPOBOJHUKA,
CHWJIBI TOKA, UAYIIETO YEPE3 MPOBOJIHUK, OT HAIIPSKEHUS Ha MPOBOJIHUKE, UCCIEA0BAHNE
NIOCJIEA0BATENBHOIO U NapaJlIEIbHOIO COEIMHEHUI IPOBOIHUKOB): IUIAHUPOBATH
UCCIIeIoBaHKNe, COOMpaTh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIelys IPeI0KEHHOMY IIJIaHy,
(buKCUpOBaTh pe3ynbTaThl HOTYYEHHOW 3aBUCUMOCTH B BUJIE TaOIUI] U TpadUKOB, JeNaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

® IMPOBOANTE KOCBECHHBIC U3MEPCHUA (1)14314%01(14)( BCIIMYHUH (YJICJ'II)HEU[ TEILIOEMKOCTD
BEIIECCTBA, COIIPOTUBJICHUEC ITPOBOAHUKA, pa60Ta 1 MOIIHOCTB 3JICKTPHUYCCKOTO TOKa)i



IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYs MPeaI0KeHHOM
WHCTPYKIIUH, ¥ BBIYUCIISATH 3HAYCHUE BEITUIHHEI;

. coOJTr01aTh MpaBUiia TEXHUKKA 0€30MacHOCTH MpH padboTe ¢ 1abopaTopHbIM
obopynoBaHueM;
. XapaKTepu30BaTh MPUHIUIIBI ICHCTBHS N3YUYEHHBIX TPUOOPOB U TEXHHUUYECKUX YCTPOICTB

C OIIOPOH Ha UX ONMCAHUS (B TOM YHUCIIE: CUCTEMA OTOILIEHUS IOMOB, TUTPOMETP, I1apoBast
TypOUHa, aMIIEpMETpP, BOJIBTMETP, CUETUMK HIEKTPHUECKON IHEPTUH, FITEKTPOOCBETUTEIILHBIC
puOOpbI, HarpEeBATEIbHBIE JIEKTPOIIPUOOPHI (IIPUMEPBHI), ANEKTPUUECKUE PEIOXPAHUTENH,
3JIEKTPOMArHUT, 3JEKTPOJBUTaTElb IOCTOSHHOIO TOKA), UCIOJIb3Yys 3HAaHUS O CBOMCTBAaX
¢u3nUecKux sSBICHUH U HEOOXOIUMBIE (PU3HUECKIE 3aKOHOMEPHOCTH;

. pacrio3HaBaTh [IPOCThIC TEXHUYECKHUE YCTPOICTBAa U U3MEPUTEIbHBIE TPHOOPHI IO
CXEMaM U CXEMaTUYHbIM PUCYHKaM (JKUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETP, IBUrATEb BHYTPEHHETO CrOPAHUs, 3JIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBI
IIEKTPUYECKUX LIENEH C MTOCIIE0BATEIbHBIM U NapalIEIbHbIM COEIUHEHUEM JIEMEHTOB,
pasyinyas ycJaoBHbIe 0003HaUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIeTIeH;

. MIPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMAITHIO O MIPUMEPax ) MPAKTHIECKOTO
UCIONIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCETHEBHOM KU3HU AJis oOecriedeHnuss 6€30MacHOCTH
npu oOpalieHny ¢ NpudopamMu U TEXHUUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbS U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBECHHUS B OKPYIKAIOIIEH cpejie;

. OCYIIECTBIATh OUCK HH(DOpManuu (PU3MIECKOTo coaepkanus B IHTepHeTe, Ha OCHOBE
MMEIOIIMNXCS 3HAHUHN U IIyTEM CPAaBHEHMUSI IOMTOJIHUTEIIbHBIX UICTOYHUKOB BBIJIEIISThH
uH(pOpMaIIHIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOM UITM MOXKET OBITh HEJJOCTOBEPHOIA;

. WCIOJIb30BaTh MIPU BHITIOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHO--TIONYJSPHYIO JTUTEPATypy
(bu3MYECKOro cofiepKaHus, CIIPaBOUHbIE MaTepHalIbl, pecypchl cetTu IHTepHeT, Bi1aleTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIK U3 OAHON 3HAKOBOMH

CHUCTEMBI B IPYTYIO;

. co3/71aBaTh COOCTBEHHBIC MIChMEHHBIE U KPaTKHUE YCTHBIE COOOIIEHUsI, 000011ast
UH(OPMAITHIO U3 HECKOIBKUX NCTOYHUKOB (DU3HUYECKOTO COJCPIKAHUS, B TOM YHCIIC ITyOJIUIHO
MIPEJICTABIISITh PE3YJIBTATHI MPOSKTHOMN MIIM UCCIICIOBATEIIBCKOM IEATEIIBHOCTH, IIPU 3TOM
TPaMOTHO MCIOJIL30BaTh U3YUCHHBIN MOHATHIHBIN armapaT Kypca (GU3uKH, COMPOBOKIAATH
BBICTYIUICHHE TIPEe3EHTAIIHNEIH;

. TIPH BBITIOJIHEHUH Y4eOHBIX TPOEKTOB U MCCIEAOBaHUN (PU3MUECKUX MPOIIECCOB
pacnpenensTs 00s3aHHOCTH B TPYIITE B COOTBETCTBUH C MTOCTABICHHBIMU 33J]a4aMU, CJICTUTH 32
BBITIOJTHEHHUEM IJIaHa JISHCTBUI U KOPPEKTUPOBATh €r0, aJIeKBATHO OIIEHUBATh COOCTBEHHBIH
BKJIAJ[ B J€ATEILHOCTH IPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3AaUMOACHCTBUE, POSBIIA
TOTOBHOCTB pa3periaTh KOH(IUKTHI.

K koH1y 00ydyenust B 9 Kjacce rnpeiMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

® HUCIIOJIB30BaTh IMMOHATHA: CUCTEMA OTCqéTa, MaTCpHrajibHasA TOUKA, TPACKTOPUA,
OTHOCHUTCIIBHOCTb MEXaHUYCCKOI'O IBHUKCHUS, z(e(bopMaumI (ynpyraﬂ, HJ'IaCTI/IquKaSI), TPCHUC,
OCHTPOCTPEMUTCIIBHOC YCKOPCHUEC, HCBCCOMOCTDL U MEPCTPY3KH, ICHTP TAKCCTH, a0COJIFOTHO
TBép,Z[OC TCJIO, HCHTP TAKECTU TBépI[OFO TCJIa, pPaBHOBCCUC, MCXAHNYCCKUC KoJIeOaHUS U BOJIHBI,
3BYK, I/IH(I)pa3ByK " YJIBTPA3BYK, JICKTPOMAIrHUTHLIC BOJIHbBI, IKAJIA 3JICKTPOMAIrHUTHBIX BOJIH,
CBCT, 6HH30pyKOCTL U JAJIbHO30PKOCTDb, CIICKTPbI UCITYCKAHHW U TTOTJIOIICHU, am,(ba-, Octa- u
raMmma-us3JIydCHus, U30TOIbI, AACpHAA DHCPIrCTHKA,



. pa3nuyath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOIMHEWHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE BUKEHHE, CBOOOIHOE NaJICHHUE TENl, PABHOMEPHOE
JBUKEHHE 110 OKPY>KHOCTH, B3aMOJICHCTBHE TE€J, pEaKTUBHOE JBUKEHHE, KOIeOaTeIbHOE
JBUKEHHE (3aTyXalolie U BHIHYKICHHbIE KOJIeOaH!s ), pE30HAHC, BOJIHOBOE JIBUKECHHE,
OTpakeHHE 3BYKa, MPSIMOJIUHEIHOE PaclpOCTpaHeHHEe, OTPAKEHUE U MPEIOMIICHHIE CBETa,
MOJIHOE BHYTPEHHEE OTpakeHUE CBETa, pa3jioKeHne 0eIoro CBeTa B CIIEKTP U CII0KEHUE
CHEKTPaJIbHBIX [[BETOB, TUCIEPCHUS CBETA, €CTECTBEHHAs PaJl0aKTUBHOCTh, BOSHUKHOBEHHE
JMHENYaToro CreKTpa U3Iy4eHHs ) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

. pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (PM3UUECKUX SABICHUN B OKpYXKAroIIeM MHpE (B
TOM 4Hcie (PU3NYECKHE SBJICHUS B IPUPOJE: IPUIMBBI M OTIUBBI, IBMKeHHE Tu1aHeT CONHEYHOM
CHUCTEMBI, PEaKTUBHOE JIBUKCHUE KMBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB )KUBOTHBIMY,
3EMJIETPSCEHHE, CEHCMHUYECKHUE BOJIHBI, IlyHAMHU, 9X0, IBETA TE€JI, OITUYECKUE SIBICHUS B
npupoie, OMOIOTHYECKOe NeHCTBHE BUAUMOTO, YIbTPA(PHOIETOBOTO U PEHTTEHOBCKOTO
U3JTy4EeHUH, €CTECTBEHHBIN PaIHOaKTUBHBIN ()OH, KOCMHUYECKHUE JTyYH, PAJUOAKTUBHOE
U3JIy4YeHHUE NPUPOJHBIX MUHEPAJIOB, IEHCTBUE PAIUOAKTUBHBIX U3Iy4YCHUH HA OPraHU3M
4eJI0BEKa), IPU ITOM IEPEBOJUTH MIPAKTUUYECKYIO 3a7lauy B y4eOHYI0, BBIIENIATh CYIIECTBEHHbIE
CBOMCTBA (IPU3HAKH) (PU3NUECCKUX SBIICHHIA;

. OIMCHIBATh M3yYCHHBIC CBOWCTBA TeJ U (U3NYECKUE SBICHUS, HCIIONB3Ys (PrU3nyecKue
BEJIMUMHBI (CPEJIHSAS U MTHOBEHHAs! CKOPOCTb Te€Jla IPYU HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHUE,
nepeMelleHne, IyTh, YTI0Bas CKOPOCTh, CUJIA TPEHUS, CUJIa YIIPYTOCTH, CHJIA TSKECTH,
YCKOpEHUE CBOOOHOIO MaJIeHHs, BEC T€Ja, UMILYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHUYECKas
paboTa U MOIIHOCTh, IOTEHIMAIbHAS YHEPT U TeJa, TOJAHATOI0 HaJl HOBEPXHOCTHIO 3EMJIH,
NOTEHLIMAIbHAas SHEPTUs CKATOM MPYKUHBI, KWHETUYECKasi SHEPIUsl, [TOJIHAs MEXaHUYECKas
SHEPrus, MepuoJl U YacToTa KoseOaHu, JUIMHA BOJIHbI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTh CBETa, IOKAa3aTeNb MPEJIOMIICHUS CPEIbl), IPU ONMCAHUU [TPAaBUIIBHO TPAKTOBATh
(bu3nYECKUil CMBICI UCIIOJIb3YEMbIX BEJIMYMH, 0003HAUYEHHUS U €IMHULBI (PU3NUECKUX BEIUUUH,
HaXOJUTh (POPMYIIbI, CBS3BIBAIOIIUE TAHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMH BEIMYNHAMM,
CTPOUTH TPapUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

. XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKHE SBICHUS U NMPOLIECCHI, UCIOIb3Ys 3aKOH
COXPaHEHHUs DHEPIUH, 3aKOH BCEMUPHOI'O TATOTEHHUS], IIPUHLIUI CYIIEPIIO3ULIUNA CUJTI, IIPUHLIMII
OTHOCHUTENBHOCTH I 'anmuses, 3akoHbl Hpr0TOHA, 3aKOH COXPAHEHMS UMITYJIbCA, 3aKOHBI
OTPa)KEHHUs U NPEIOMIICHHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAJ0BOT0 M MAaCCOBOTO YMCEN MPH
AJIEPHBIX PEaKLUAX, IPH STOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIMCHIBATH €TI0
MaTeMaTU4YeCKOe BBIPAKECHHUE;

° 00BICHITH (1)I/ISI/I‘I€CKI/IC IMpONLECChI U CBOMCTBaA TCJI, B TOM YUCJIC U B KOHTCKCTEC chyauHﬁ
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATh IPUUMHHO--CIIEACTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHUE U3 2—3 JIOTHUECKUX LIaroB ¢ OMOPOH Ha 2—3 M3yYEHHBIX CBONCTBA (PU3MUYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemarh pacuéTHbIe 3aa4u (ONHUpAIOUINecs] Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCTIOIb3Ys
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLINE (PU3NUYECKIE BETMYMHBI: HA OCHOBE aHaJIN3a yCIOBHS 3a/1a4l
3aMKChIBaTh KPATKOE YCIOBHE, BBISBIIATH HEJIOCTAIONINE WM N30BITOUHBIE IaHHbIE, BEIOUPAThH
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JIJISl pELIeHHUS], IPOBOJUTH PACUEThI U OLICHUBATD
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHS (PU3NYECKON BETMUHHBI,

. pacmo3HaBaTh MPoOIEMbl, KOTOPBIE MOXKHO PEIIUThH IPU MOMOIIH (PHU3NIECKIX METOJIOB,
HCIIOJIb3YsI ONMHMCAHKUE UCCIIEIOBAHNUS, BBIACISTH MPOBEPSEMOE IIPEANOI0KEHNUE, OIIEHUBATh
MPaBUIILHOCTH MOPSJIKA MPOBEACHUS UCCIEA0BAHMS, 1€NaTh BHIBObI, MHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJIEHUH U OTIBITOB;



. MIPOBOAUTDH OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBICHUIN WU GU3NYECKUX CBOWCTB TEI
(u3yueHme BToporo 3akoHa HploToHa, 3aK0HA COXpaHEHUsI SHEPTUH, 3aBUCUMOCTh NIEpUoa
KoJie0aHuM MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U AKECTKOCTU MPY>KUHBI M HE3aBUCUMOCTH OT
aMIUIUTYIbI MaJIbIX KOJIeOaHUM, MPSMOJIMHENHOE PacIpOCTPaHEHHE CBETA, pasiioskeHue 0esnoro
CBETa B CIIEKTP, U3yUEHHUE CBOMCTB N300paKEHMS B INIOCKOM 3€pKalie U CBOWCTB N300paxeHUs
npeaMeTa B coOMparolel JInH3e, HaOJt0IeHUE CIUTONIHBIX U IMHEHYAThIX CIEKTPOB U3JIyUeHUs):
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO Habopa 000pyI0BAaHUS, OMUCHIBATH XO/1
OTIBITA M €T0 PE3yJIbTaThl, HOPMYIUPOBATH BEIBOJIBI;

. MIPOBOAMTH MPU HEOOXOJAUMOCTH CEPHIO TPSIMBIX U3MEPEHUH, ONPEIeIIsisi CPeIHEe
3HAUEHUE U3MEPSIEMOI BeTMUUHBI ((DOKYCHOE PACCTOSTHHE COOMPAFOIICH JTHH3bI), 000CHOBLIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBHOTO MPUOopa);

. MIPOBOAUTD UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH C UCIIOIB30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITYTHU OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHHUH 0€3
HAYaJIbHOM CKOPOCTH, Mepuo/ia KoebaHnil MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH,
3aBHCHMOCTH YTJIa OTPa)K€HHUs CBETA OT yIJia MaJeHus U yria MpeJoMIICHHs OT yIiia HaJeHus):
TUTAHUPOBATh UCCIIEIOBAHUE, CAMOCTOSATEILHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTAThI
MOJTy4YEHHOM 3aBUCUMOCTH (PU3UYECKUX BETMYHMH B BUJIE TaOIHIl U IpadUKOB, AeNaTh BBIBOJIbI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

. MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NIECKUX BEITMYUH (CPETHSS CKOPOCTh U
YCKOpEHUE TeJla IPU PAaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHUE CBOOOIHOTO MaJIeHus,
XKECTKOCTH MPY>KUHBI, KO3(PPHUIIMEHT TPEHUS CKOIBKEHUS, MEXaHUYecKasi padoTa U MOIITHOCTH,
4acToTa U NeproJ KoJieOaHU MaTeMaTH4eCKOro U IPY>KMHHOT'O MasiTHUKOB, ONITHYECKAsl cujla
coOMparoIel JIMH3bI, PaJUOAKTUBHBINA (DOH): IIIAHUPOBATH U3MEPEHHUSI, COOMPATh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATh U3MEPEHUS, CIIEAys IPEATI0KEHHON HHCTPYKLINN,
BBIUNCJIATh 3HAYEHNUE BEJIMYNHBI U aHAIU3UPOBATh IOJIYyYEHHBIE PE3YJIbTAThI C YI4ETOM 3aJaHHON
IIOTPELIHOCTH U3MEPEHU;

. co0IroAaTh MpaBuiia TEXHUKH 0€30I1aCHOCTHU IpU paboTe ¢ 1abopaTOPHBIM
o0opynoBaHuEM;
° pas3iindaTb OCHOBHBIC IPU3HAKH U3YYCHHBIX (1)I/ISI/I‘ICCKI/IX MOI[GJ'[GﬁI MaTcpuaJibHasd TOYKa,

a0COJIFOTHO TBép)IOC TCIIO0, TOYEYHBIM HCTOYHHUK CBC€Ta, JIY4, TOHKAaA JIMH34a, IIJIaHCTApHAaA MOJCIIb
aToOMa, HYKJIOHHasa MOACJIb aTOMHOTI'O SA/1pa,

. XapaKTepU30BaTh MPUHITUIIBI JEHCTBHUS U3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OMOPOM Ha UX OMHUCAHUS (B TOM YUCJIE: COHUAOMETp, JATUUKHU TIOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUS, paKeTa, 3X0JIOT, OUYKH, IEPUCKOII, (hoToanmapar, ONTHIECKHUE CBETOBOIBI,
CIIEKTPOCKOII, J03UMETP, Kamepa BuiibcoHa), UCIoNib3yst 3HaHUS O CBOMCTBAX (U3HUECKUX
SBIIEHUH ¥ HEOOXOAUMBIe (PU3NYECKIe 3aKOHOMEPHOCTH;

. HCIOJIb30BaTh CXEMBI i CXEMATHYHbIE PUCYHKH N3YYEHHBIX TEXHUYECKHUX YCTPONCTB,
U3MEPUTENbHBIX TPUOOPOB M TEXHOJIOTHYECKHX MPOIECCOB MPH PEIICHUN y4eOHO--
MPAKTUYECKHX 3a7a4, ONTUYECKUE CXEMBI JUISI TIOCTPOCHHS H300paKEHUH B TNIOCKOM 3epKalie U
cobuparoIiei TMH3e;

. MIPUBOJIUTH MPUMEPHI (HAXOAUTh NHPOPMAIUIO O MIPUMEPaX) MPaKTUYECKOTO
MCIIOJIb30BaHUs (PM3UYECKUX 3HAHUI B MOBCEAHEBHON KHU3HU /7151 o0ecrieueHus: 0e30MacHOCTH
pu 0OpalieHny ¢ NpubopamMu U TEXHUUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS U
COOJTIOJIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBEJCHHUS B OKpY Karollei cpeje;

® OCYHICCTBJIATDH ITOMUCK I/IH(l)OpMaI_II/II/I (I)I/I3I/I‘-ICCKOI“O COACPIKAHUS B I/IHTepHeTC,
CaMOCTOATCIIbHO (I)OpMyJII/IpySI IMOMCKOBBIN 3a1poC, HAaXOAUTh IIYTHU ONPCACICHUA



JIOCTOBEPHOCTH TIOJIYYCHHOM WH(OpMaIUA Ha OCHOBE MMEIONITUXCSl 3HAHUHA U TOTIOTHUTEIBHBIX
HCTOYHHKOB;

. MCIOJIb30BaTh MIPU BHITIOJHEHUH YU€OHBIX 3aJJaHUI HaydHO--TIONYJISPHYIO JTUTEpATypy
buznYeCcKoro cofepxaHus, ClipaBOUHbIE MaTEepUaIIbl, pecypchbl ceTu VHTepHeT, B1aaeTh
npruéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOI
CUCTEMBI B IPYTYIO;

. co3JlaBaTh COOCTBEHHbIEC MMCHbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE HH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PM3UUECKOTO COJIEPIKAHHMSI, TyOJIMYHO MPEICTABIATH PE3YJIbTAThI
MIPOEKTHOM WM MUCCIIEA0BATEIbCKOM IEATEIBHOCTH, IIPH 3TOM I'PAMOTHO HCIOJIb30BATh
M3YYCHHBII MOHATUITHBIN anmapaT U3y4yaeMoro pasena (GU3NKU U COPOBOKIATh BHICTYILIICHUE
Mpe3eHTalNeH ¢ y4€TOM 0COOEHHOCTEHN ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne | HaumeHoBaHmue KounyecTBO 4acoB DJIeKTPOHHBbIE
n/ | pa3uejaoB M TeM (uudposBbie)
n | DIporpamMmbl o0pa3oBaTe/bHbIE
Bcer | KontpoabHs! | IIpakTnyeck | PECYPChI
0 e pabdoThbI ue padboThbl
Paznen 1. duzukau | 6
e€ poJib B MO3HAHUU
OKpY’KaloIIero Mupa
1.1 | ®usuka - HayKa o 2 bubmuorexka [JOK
IPHUPOJIC https://m.edsoo.ru/7f4161
94
1.2 | ®usnueckue 2 1 bubmuorexa [JOK
BEJIMYHHBI https://m.edsoo.ru/7f4161
94
1.3 | EcrectBeHHOHayuH | 2 2 bubnuoreka [IOK
BIif METO/I TO3HAHUS https://m.edsoo.ru/7f4161
94
Paznen 2. )
[lepBoHayanbHbIE
CBEJICHHUS O
CTPOCHHH BEIIECTBA
2.1 | Crpoenwue BemectBa | 1 bubnuorexa [JOK
https://m.edsoo.ru/7f4161
94
2.2 | JIBuxeHHE U 2 1 bubmuorexa [JOK
B3aUMOJICHCTBUE https://m.edsoo.ru/7f4161
YaCTHUI BEIIECTBA 94
2.3 | ArperatHbie 2 bubnnorexa [JOK
COCTOSTHUS https://m.edsoo.ru/7f4161
BEIECTBa 94
Pasnen 3. 21
JIBrkeHue u
B3aMMO/ICHCTBUE
Te
3.1 | MexaHnuueckoe 3 bu6mmoreka [IOK
JIBYDKECHUE https://m.edsoo.ru/7f4161
94
3.2 | Unepuus, macca, 4 1 bu6mmoreka [JOK
TUIOTHOCTb https://m.edsoo.ru/7f4161
94
3.3 | Cuta. Bunsl cun 14 1 2 but6mmorexa [IOK
https://m.edsoo.ru/7f4161
94
Paznen 4. laBnenue | 21
TBEPABIX TEI,
KHUJKOCTEH U ra30B
4.1 | laBnenue. 3 bubmuorexa [JOK

Ilepenaya naBneHus
TBEPABIMU TEJIAMHU,
KUJIKOCTSIMU U

https://m.edsoo.ru/7f4161
94




razamMmn

4.2 | JlaBneHue 5 bubmuoreka [JOK
KHUJIKOCTH https://m.edsoo.ru/7f4161
94
4.3 | AtmochepHoe 6 bubmuoreka [JOK
JaBIICHUE https://m.edsoo.ru/7f4161
94
4.4 | [leficTBUE KUIKOCTHU | / 3 bubmmoreka [JOK
U Tasa Ha https://m.edsoo.ru/7f4161
MOTPYXEHHOE B HUX 94
TEJIO
Paznen 5. Paboram | 12
MOIITHOCTh. DHEPTHUsl
5.1 | PaboTa u MOIIHOCTH | 3 1 bubmmoreka [JOK
https://m.edsoo.ru/7f4161
94
5.2 | IIpocthie 5 1 bubmuorexa [JOK
MEXaHU3MBI https://m.edsoo.ru/7f4161
94
5.3 | Mexanu4eckas 4 1 bubnuorexa [JOK
SHEPrHs https://m.edsoo.ru/7f4161
94
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO | 68 12
YACOBIIO

I[TPOTPAMME




8 KJIACC

Ne | HaumeHnoBanue
n/ | pa3nesoB U TEM

KonnuectBO yacoB

OnexTpoHHbIe (LIU(POBLIC)
00pa3oBaTeNbHBIC PECYPCHI

I IPOTrpaMMBbI Bcer | Kontponsubl | [IpakTuyecku
0 € paboThI € paboTbI
Paznen 1. 28
TenuoBble sIBIIEHUA
1.1 | Crpoenue u 7 bubmuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f4181c
BelIeCTBa e
1.2 | TemtoBbie 21 1 5 bu6nmoreka [IOK
MPOLIECCHI https://m.edsoo.ru/7f4181c
€
Pasznen 2. 37
DNEeKTPUUYECKUE U
MarHuTHbIE
SIBJICHUSI
2.1 | DnexTpuyeckue 7 1 bubnnorexka HOK
3apsiibl. https://m.edsoo.ru/7f4181c
3apspKeHHBIC Tesa e
U ux
B3aUMOJICHICTBHE
2.2 | IlocTostHHBIH 20 1 7 bubmuorexa [JOK
ANEKTPUICCKUI https://m.edsoo.ru/7f4181c
TOK e
2.3 | MarauTHbIe 6 1 1.5 bubnuorexa [JOK
SIBJICHHSI https://m.edsoo.ru/7f4181c
€
2.4 | DnexTpomaruutHa | 4 bubmuoreka [JOK
S MHTKIIUST https://m.edsoo.ru/7f4181c
e
PesepBHoe Bpemst | 3
OBIIEE 68 3 145
KOJIMYECTBO
YACOBIIO
I[TPOTPAMME




9 KJIACC

Ne | HammeHnoBaHue KonuyecTBo yacos JIEKTPOHHBIE
n/m | pa3aejaoB U TeM (undposbie)
TpOrpaMmel Bcero | KontpoabHnsblie | [IpakTnyeckue 00pasosarebHbIe
pecypcbl
padoThI padoThI
Pasznen 1. 40
Mexanunueckue
SIBJICHUS
1.1 | Mexanuueckoe 10 1 bu6nuoreka [IOK
JBIKEHUC U https://m.edsoo.ru/7f41a4a6
CIIOCOOBI €T0
OINMCAHUS
1.2 | B3aumopeiicTBue 20 1 3 bu6nuoreka [IOK
Ten https://m.edsoo.ru/7f41a4a6
1.3 | 3akoHbI 10 3 bubnuorexa [JOK
COXpaHCHHMS https://m.edsoo.ru/7f41a4a6
Pasznen 2. 15
Mexanuueckue
KoJieOaHus 1
BOJIHBI
2.1 | Mexannueckue 7 3 bubmuorexa [JOK
KoJIeOaHusI https://m.edsoo.ru/7f41a4a6
2.2 | Mexanuueckue 8 1 3 bubmuorexa [JOK
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Paznen 3. 6
DNEeKTPOMarHuTHOE
moJie u
ANEKTPOMArHUTHBIE
BOJTHBI
3.1 | DnexTpomarHuTHoe | 6 2 bubnuoreka [JOK
oJie u https://m.edsoo.ru/7f41a4a6
ANEKTPOMArHUTHBIE
BOJTHBI
Pasnen 4. 15
CBeTOBBIC SBJICHUS
4.1 | 3akoHBI 6 2 bubmmoreka [IOK
pacnpocTpaHeHus https://m.edsoo.ru/7f41a4a6
CBETa
4.2 | JIun3el u 6 3 but6mmoreka [IOK
ONITUYECKUE https://m.edsoo.ru/7f41a4a6
prOOpPbI
4.3 | Paznoxxenue 3 2 bu6nuoreka [IOK
Oesoro cBera B https://m.edsoo.ru/7f41a4a6
CIIEKTP
Paznen 5. 17
KBantoBbIie
SIBJICHUST




5.1

Hcnyckanue u
MOTJIOIIEHUE CBETA
aTOMOM

Bbu6nuoreka [IOK

https://m.edsoo.ru/7f41a4a6

5.2

Crpoenue
aTOMHOTO si/Ipa

bu6nuoreka [IOK

https://m.edsoo.ru/7f41a4a6

5.3

SnepHble peakuu

bu6nmoreka [IOK

https://m.edsoo.ru/7f41a4a6

Paznen 6.
IToBTOpUTENBHO-
000011IaoIU I
MOJYJIb

6.1

[ToBTOpEHUE N
00001meHune
coJiep>KaHus Kypca
¢u3uku 3a 7-9
KJ1acc

bu6nmmoreka [IOK

https://m.edsoo.ru/7f41a4a6

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102

27







