04 NOKYMEHT NoAnuCAH
I ONEKTPOHHOM NOAMMCHIO

PabGouyasi nporpamma no yueoHomy npeamery «@usuka» (0a30Bblid YypOBEeHb),
yTBep:kaeHa npuka3zom aupekropa MAOY «COII Ne 14» ot 11.08.2023 r. Ne 0431

PabGouass mporpamma mo ydyeOHOMy mnpenmery «Dusukay» (0a30BbIA ypoBEeHB) (IIpeaMeTHas
00macth «EcTecTBeHHO-HAYYHBIE IPEIMETHI») (Jlajiee COOTBETCTBEHHO — MporpamMma 1o ¢usuke, Gusnka)
BKJIIOYACT IMOSICHUTENBHYIO 3alMCKy, COJIep)KaHWE OOYYCHHs, IUIAHUPYEMbIC pe3yJIbTaThl OCBOCHUS
MPOrpaMMBI 110 (U3HKE, TEMATUIECKOE TUIAHUPOBAHHUE.

[TOACHUTEJIbHA A 3AIINCKA

[IporpamMa mo ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIETr0 OOpa3oBaHMs COCTAaBICHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW 0Opa3oBaTeNIbHOM
nporpammsl, npeacrasieHHbix B PI'OC 000, a Taxke ¢ yuéroMm denepanbHOl pabodeid mporpaMMel
Bocrutanus u Konnenmuu npenogaBanus yueOHoro npeamera «Dusukay.

CogepxaHue mporpaMMbl 1o (M3MKE HAMpaBlieHO Ha (OpMHpPOBAHUE ECTECTBEHHOHAYYHOM
IPAaMOTHOCTH OOYYalIIUXCS W OPraHM3alMUI0 W3ydeHHs (QU3UKUM Ha JEATCIILHOCTHOW OCHOBEe. B
nporpaMMe 1o (M3HMKE YYHUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO TpeaMeTa B peallu3alud TpeOOBaHUI
OI'OC OO0 k mnnaHupyeMbIM JTUYHOCTHBIM M METANpeIMETHBIM pe3ylibTaraM OOy4YeHHs, a Takke
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOIMIETO
oOpa3oBaHHs.

[Tporpamma 1o ¢u3MKe ycTaHABIMBAET pacnpeesieHre y4eOHOro MaTepralia mo rojaM o0ydeHus
(mo kmaccam), mpeiaraeT MPUMEPHYIO IMOCJIEIOBATENbHOCTh U3YUYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BHUTHS IPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00YJarOIINXCSI.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LENBIO OKa3aHHSA METOJMYECKON IMOMOIIM YYHUTEIIO B
co3JlaHNH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

Ou3nka SBISETCS CHUCTEMOOOPA3YIOUIUM [UIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB,
MMOCKOJIBKY (PU3UYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U SIBJICHUHN, U3y4aeMbIX XUMHUEH, OMOJIOTHEH,
acTpoHOMHUEH U ¢u3ndeckoil reorpadueil, BHOCHUT BKIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpAa,
MPEeA0CTaBIIACT HanboJiee sSICHbIE 00pa3libl MPUMEHEHHUS] HAYYHOTO METOJla TO3HAHUS, TO €CTh Croco0a
MOJIy4YEeHUS JOCTOBEPHBIX 3HAHUN O MUDE.

Opna U3 IVIaBHBIX 33/1a4 (PU3MUECKOro 00pa3oBaHUs B CTPYKTYpeE 00IIEro 0Opa3oBaHus COCTOUT B
(bopMHpPOBaHNUHN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpeca K HayKe y 00ydaroluxcsl.

W3yuenne ¢u3umku Ha  0a30BOM  YpOBHE MpEANOjiaraeT  OBJIAJACHHUE  CIENYIOIIMMHU
KOMIIETEHTHOCTSMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAay4YHO OOBICHSTH SABJICHUA,

OLICHUBATh M IIOHHUMATb 0COOEHHOCTHU HAay4YHOI'O HCCJIICHOBAHUA; HHTCPIIPETUPOBATL NAHHBIC U
HCIIOJIb30BATh HAYYHBIC NOKA3aTCIbCTBA

AJId TIOJTYYCHU A BBIBOOOBY.

[lenn n3ydenus: GuU3NKU Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus onpeseneHsl B Konuenmum
npernofaBaHus ydeOHoro mpeamera «®Dusmka» B 00pazoBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepanun, peaqu3yrOIIIX OCHOBHBIC 00IIEO0pa3oBaTEIbHBIE MPOTPAMMBI, YTBEPKIEHHOW peIIeHUuEM
Komnnernn Munuctepcersa npocserienust Poccuiickoit denepanuu (mpotokon ot 3 aexadps 2019 r.

Ne T1K4BH).



[enn nzydyeHus: GU3NKU:

IpUOOpETEHUE HMHTEpeca M CTPEMIIEHHS OO0yYarolMXCs K HAaydHOMY M3YUYEHHUIO IIPHUPOJIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJie MO3HAHUS U (OPMHPOBAHUE HCCIIEAOBATEIHLCKOTO
OTHOILLICHMSI K OKPY>KAIOLIUM SBJICHUSM;

(dbopMUpOBaHKHE HAYYHOT'O MUPOBO33PEHUS KaK Pe3y/ibTaTa U3y4eHHUsI OCHOB CTPOCHUS MATCPUU U
(byHIaMeHTaJIbHBIX 3aKOHOB (DU3UKH;

dbopmMHpoBaHUE MPEACTABICHUA O POJIM (U3UKU Ui PA3BUTHS APYIHX ECTECTBEHHBIX HAyYK,
TEXHUKHU U TEXHOJIOTUH;

pasBUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oymymield mpodeccuoHaIbHON IesITeIbHOCTH,
CBSI3aHHOM C (PU3MKOMA, MOTOTOBKA K JAJbHEHUIIIEMY OOYYEHHIO B TOM HalpaBJICHUN.

JlocTikeHne STHX IIeNie MporpamMMbl MO (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMS
o0ecreunBaeTCs PeICHUEM CIICAYIOIIUX 3a/1a4:

IpUOOpEeTEeHNE 3HAHUW O JHUCKPETHOM CTPOEHUHM BEILIECTBA, O MEXAHWYECKUX, TEIIOBBIX,
JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUIX;

npuoOpeTeHne  yMEeHMH OIMCBIBATh u OOBSACHATH ¢busnueckue SABJICHUS C
HCII0JIb30BAaHNEM II0JyUYEHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUS MPOCTEUIINX PACUETHBIX 3a7a4 C MCIOJIb30BaHUEM (U3UUECKUX
MOJIEJIEN, TBOPUYECKUX U IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BuTHE yMEHHMI HaOII0NaTh MPUPOJHBIE SBJICHHUS M BBIOJIHATH OIBITHI, JJAOOPATOPHBIE PabOTHI
U 3KCTIEPUMEHTAJIbHBIE UCCIEIOBAHUS C UCIIOJIb30BAaHUEM U3MEPUTENILHBIX TPHOOPOB;

OCBOCHHE TPUEMOB PabOTHI ¢ HHpOPMAIIHEH (GU3MUECKOTO COJEPIKaHUS, BKIIFOUast HHGOPMAIIHIO O
COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHAIIU3 U KPUTHYECKOE OlIeHWBaHNE HH(POpMAIUY;

3HAKOMCTBO €O cdepamu npodecCUOHATBHON  JeATEeTbHOCTH, CBSI3AHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (PU3MUECKOIN HAYKH.

Ha n3yuenue ¢pusuku (6a30Bblii YpOBEHb) Ha YPOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUsl OTBOJUTCS
238 uvacoB: B 7 kiacce — 68 4yacoB (2 yaca B Helen), B 8 kimacce — 68 yacoB (2 yaca B Hezmeno), B 9
kiacce — 102 ygaca (3 yaca B Heenio).

[Ipennaraemelii B mporpamme mno (usuke mnepedyeHb JabopaTOPHBIX PAaOdOT W ONBITOB HOCUT
PEKOMEHIaTeNNbHBI XapaKkTep, YYUTENb JeJaeT BbIOOp MPOBEACHUS J1aODOPaTOPHBIX padOT M ONBITOB C
y4€TOM HMHIUBUAYAJIbHBIX OCOOCHHOCTEH OOydYaloUIMXCs, CHUCKAa OSKCIIEPUMEHTAJIbHBIX 3aJ[aHUH,
mpearaéMbix B paMKax OCHOBHOTO TOCYJJapCTBEHHOT'O 3K3aMeHa Mo (PU3HKeE.

COJEPXAHUE OBYYEHUA

KJIACC

Pasznen 1. ®usuka u €€ poap B MO3HAHUM OKPYKAKOLIETO MUpa



®uzuka — Hayka o npupoje. SBieHuss npuponbl. Dusznveckue SABICHUA: MEXAHUYECKHE,
TCIJIOBBIC, SJICKTPUUCCKHUEC, MAI'HUTHBIC, CBETOBBLIC, 3BYKOBBIC.

dusnueckue BenuuuHsbl. M3mepenue puznueckux BennyuH. Guznyeckue npubopsl.
ITorpemnocTs u3MepeHuit MexayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u apyrue ecrecTBEeHHble HayKH H3y4yaloT Ipuponay. EcrecTBeHHOHay4yHBIH MeETOJ
MO3HAHUS: HAONIOJCHUE, IMOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABMKCHHE THIIOTE3, SKCICPUMEHT IIO
MIPOBEpKE TUMoTe3, o0bsicHeHNe HalmogaemMoro sipieHus. Onucanue GpuU3nUecKkux SBJICHUM C MOMOIIBIO
MOJIETIEN.

JemoHcTpanuu

MexaHu4eckue, TENIOBBIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE SIBJIICHUS.

duznyeckue mpudOpPsI U MPOoIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM MPUOOPOM.

JlabopatopHbie pabOTHI U OTIBITHI

Omnpenenenue EeHbl JeJIeHUs HIKAIbl H3MEpUTEIbHOTrO prbdopa. M3Mepenne paccTosHUM.

N3mepenne 00bEMa )XUAKOCTH U TBEPAOTO Tena. Onpesesienne pa3MepoB MajbIxX TEJ.

I/I3MepeHHe TEMIICPATYPHI ITPU MOMOIINHA KUAKOCTHOT'O TCPMOMETPA U JaTUHKaA TEMIICPATYPHI.

[IpoBenenune uccienoBaHusl MO MPOBEPKE THUIOTE3bl: NATBbHOCTh MOJIETA IMIAPUKA, IMTYIICHHOTO
TOPU30HTANIBLHO, TEM O0JIbIIIEe, YeM OOJIbIIe BBICOTA ITYCKA.

Pasnen 2. IlepBoHavanbHble CBEEHUS O CTPOCHUH BELLIECTBA

CTpOCHI/Ie BCIIECTBA: ATOMBI U MOJICKYJIbI, UX PAa3MCPHI. OHLITBI, AOKa3bIBarOIue AUCKPETHOC
CTPOCHUC BCUICCTBA.

JIBrmxeHue vactull BemecTBa. CBsA3b CKOPOCTH ABMXKEHMSI YaCTHULL C TeMIEpaTypoil. bpoyHoBckoe
nBukeHue, 1M dys3us. BzanmoaelicTBre 4acTull BEIeCTBA: MPUTSHKEHNE U OTTAJIKMBaHUE.

ArperaTHLIe COCTOsIHUA BCHICCTBA: CTPOCHUC TI'a30B, JKUJIKOCTEH U TBép)IBIX (KpI/ICTaJ'IJ'II/I‘leCKI/IX)
Tea. B3aumocBsa3b MCXKIAY CBOICTBAMM BEIICCTB B Pa3HBIX arperaTHbIX COCTOAHUAX M HMX ATOMHO-
MOJICKYJISIPDHBIM CTPOCHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

JeMoHcTpanuu
Habmronenue 6poyHoBckoro nBmwkeHus. Habnroaenne nuddysuu.

HaOmronenue sABIeHUH, OOBICHSIIOIINXCS NPUTSHKEHUEM WIIM ~ OTTAJIKUBAHUEM  YaCTHI]
BEIIIECTRA.

JlaGopaTopHbie pabOThI U OTIBITHI

Onenka auameTrpa aToMa METOJOM psioB (C wucmoib3oBaHueM ¢ororpaduit). ONBITE 1O
HaOJII0ACHUIO TEIJIOBOTO PACIIUPEHUS ra30B.

OmnbITEI 110 O6H3py>KCHI/IIO JEHUCTBHS CUI MOJICKYJIAPHOTO IIPUTSAKCHUS.

Paznen 3. /IBmkeHHE 1 B3aUMOJICHCTBUE TEIT



Mexanndeckoe nBuxeHue. PaBHOMepHOe M HepaBHOMEpHOe nBHkeHue. CkopocTb. CpemHss
CKOpPOCTH NP HCPABHOMCPHOM ABUXKCHUH. Pacuér IyTH 1 BpCMCHU OABHUIKCHUA.

SIBnenne HWHCPIUH. 3aKoH HHCPLUH. BS&PIMOI[G?ICTBHG TCJI KaK IpHYHMHA HU3MCHCHHA CKOPOCTHU
JIBIDKEHHMS Tell. Macca Kak MEpa HWHCPTHOCTH TCJa. II1oTHOCTE BeIIIECTRA. CBS3b INIOTHOCTU C
KOJMYCCTBOM MOJICKYJI B €AUHUILIC 00BéMa BCIICCTBA.

Cuna kak xapakTepucTHKa B3aumozeictust Ten. Cuiia ynpyroctd u 3akoH ['yka. M3mepenue
CIJIBI C TOMOILIBIO JUHAMOMETpa. SIBleHue TATOTeHHs M cuia TsokecTH. Cuila TSKECTH Ha JIPYrHX
mwa"Herax. Bec Tena. Heecomoctb. Cro)eHHE CWJI, HANpaBICHHBIX IO OJHOM  HpsAMOIL.
PaBuopelictBytomas cui. Cuna TpeHusa. TpeHue CKOJIbKEHUsS M TpeHUE MOokos. TpeHue B MpUpPOJE U
TEXHHUKE.

JemoHcTpanuu

HabGmronenne MexaHMuYecKoro JBIKEHMS Tena. M3MmepeHue CKOpOCTH IPSIMOJIMHEWHOTO
nBikeHus. HabmroaeHue siBleHust HHEepLUU.

HabGmronenne wu3MeHeHMs CKOpPOCTM Ipu  B3aumojeiictBuu Ten. CpaBHeHME Macc 110
B3aMMO/ICHCTBUIO TEll.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHON MPSIMOM.
JlaGopaTopHbie pabOThI U OIBITHI

OrmpenerieHne  CKOPOCTH  PaBHOMEPHOTO  JBIKEHUS  (IIapuKa B KUAKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUJIS U TaK Jlanee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WK HIapUKa [0 HAKIIOHHON IJIOCKOCTH.
Ornpezenenne mI0THOCTUA TBEPAOTO Tea.

OnbITEl, JAEMOHCTPUPYIONIME 3aBUCUMOCTb  pacTsDKeHHS (nedopmainuu) NpYyKHHBI  OT
MIPUIIOKEHHOMN CHUIIBIL.

OHI)ITBI, ACMOHCTPpHUPYIONINUE 3aBUCUMOCTE CHJIBI TPCHHA CKOJIBLXKXCHUSA OT BECa TCJIa U XapaKTEpa
COINMpHUKACAOIINXCA HOBerHOCTeﬁ.

Paznen 4. JlaBienue TBEPBIX TEM, )KUIKOCTEH U Ta30B

Hasnenne. CrnocoObl yMEHBIICHUS W yBeIUMYeHUs nAaBieHHs. [laBneHue rasa. 3aBUCHUMOCTb
JaBJIEHU ra3a oT o0béma, TeMmeparypsl. [lepegaua naBieHus TBEPABIMU TeaMU, )KUIKOCTSIMU U Fa3aMHu.
3akoH [lackans. IIHeBMaTHueckue MalIMHBL. 3aBHCHMOCTh JABICHMSI JKUAKOCTH OT IJIyOUHBI.
I'unpocratuueckuii napanokce. Coobmaromuecs cocyabl. ['uapaBiandeckie MeXaHU3MBI.

AtMocdepa 3emnu u atmMocepHoe naBineHue. [I[pUUYHHBI CYIECTBOBAHMS BO3AYIIHOW 000I0YKU
3emmmn. Ombit  Toppuyennu. WM3mepenue armochepHOro nmaBiieHHs. 3aBUCUMOCTH aTMochepHOro
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A u3MepeHus: aTMOCGEpHOTo JTaBICHUSI.

JleficTBHE XKUIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX TeJ0. BeITankuBaromias (apxumMeoBa) Cuia.
3akoH Apxumena. [InaBanue ten. Bo3gyxoruaBanue.

JemMoHCcTpanyu

3aBHCHMOCTD JaBJICHUS Ira3a OT TEMIICPATYPhIL. Hepeuaqa AaBJICHHUA ) KUAKOCTBIO U I'a30M.



Coob6maromuecs cocysl. ['mapaBinyueckuii mpecc.
[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITaJ'IKI/IBaIOH_Ieﬁ CHIBI OT 00BEMA HOpr}I(éHHOﬁ qaCTu TCJIa MU IINIOTHOCTHU
KUIKOCTHU.

PaBencTBO BBITaJ'IKI/IBaIOH_[eﬁ CUJIBI BECY BBITECHEHHOM KHNIKOCTH.

Ycaopue IJIaBaHUA TCII: IIJ1aBaHuC nin MOrpy>XCHUC TCJI B
3aBUCHUMOCTH OT COOTHOIIICHHS IIJIOTHOCTEH Tela 1 KHUIAKOCTH.

JlabopatopHbie pabOThI U OTIBITHI

I/ICCJIG,I[OBaHI/Ie 3aBUCHUMOCTH B€Ca T€jla B BOIAC OT 00BéMa HOl"py}I(éHHOﬁ B XXHMIKOCTb
qacTHu TCa.

Omnpenenenne BHITATKUBAIOIICH CUITBI, IEHCTBYIOIIECH Ha TENO, MOTPYKEHHOE B KHUAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, JACHCTBYIOIIEH HA TEJIO B )KUAKOCTH, OT
Macchl Tena.

OnpIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIbI, AEMCTBYIOLIEH Ha TENO B
KHJIKOCTH, OT 00bEMA MOTpyKEHHOH B KHUIAKOCTb YaCTH TeJa U OT INIOTHOCTHU >KUKOCTH.

KoncrpynpoBanue apeomerpa WIM  KOHCTPYUPOBaHHME JIOAKM M OINpeAeicHue e
Ipy30I0 bEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTB. DHEprus
Mexannueckasi pabota. MOITHOCTb.

[IpocTele MeXaHU3MBIL: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio paBHOBecHs phlyara.
[IpumeHeHune mpaBwiia paBHOBecHsl pblyara K OJoky. «3oijoroe mpaBuiio» mexaHuku. KITJ[ mpocTeix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunetnueckas u noreHuuanpHas sHeprus. [Ipespaimenue ogqHoro Buaa
MEXaHMUYECKOHN HEpPIruu B APYroil. 3aKoH COXpaHEHUs! JHEPTHU B MEXaHHKE.

JeMoHcTpanuun
[TprMepsI TPOCTHIX MEXAHU3MOB.
JlabopatopHbie pabOTHI U OTBITHI

Onpenenenue paboThbI CUJIbl TPEHUANPU  PABHOMEPHOM JIBHKEHHHM  Tena o
TOPU30HTAIILHON ITOBEPXHOCTH.

HccenenoBanue ycaoBUi paBHOBECHUS phlyara.
N3mepenne KIIJ[ HakIOHHOM TUIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUS MEXAaHUYECKOW SHEPTHH.



KJIACC
Pasgen 6. TerutoBele ABIICHUSA

OCHOBHBIE TIOJIOKCHHUS MOHCKyanHOKHHCTI/I‘ICCKOﬁ TEOpHU CTPOCHHUA BEIICCTBA. Macca u
pasMEpbl aTOMOB MW MOJICKYIJL. OHBITBI, MOATBCPIKAAOIIUC OCHOBHBLIC IIOJIOXKCHUA MOJICKYJIAPHO-
KHHETHYCCKOMN TEOpHU.

Mopnenn TBEPAOro, >KUAKOIO M ra3000pa3HOro COCTOSHUM BemlecTBa. Kpucramuimueckue u
amopdubie Tena. OObACHEHHE CBOWCTB ra3o0B, >KMJIKOCTEH M TBEPABIX TEJI HAa OCHOBE I1OJIOKEHUIt
MOJIEKYJISIPHOKHHETHYEeCKOH Teopuu. CMauMBaHUE U KallWUIApHBIE sIBICHUS. TemioBoe pacuMpeHue U
CHKaTHE.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO ABMKEHHUS 4YacTUll. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHs] BHYTPEHHEH SHEpPruu: TeIulonepenadya U coBepilieHue padboTel. Bumisl
TeIUIONEepelauu: TEIIONPOBOAHOCTb, KOHBEKIIUS, U3JIyUCHHE.

KonuuecTBo TemnoThl. Y ienbHas TEII0EMKOCTh BEIeCTBa. TermIoo0MeH U TeIIOBOEe PaBHOBECHE.
VYpaBHenue TeroBoro Oananca. [lnmaBieHue W OTBeplEBaHHE KPUCTAUIMYECKUX BEIIECTB. Y IENbHAs
teriota tuiaBneHus. [lapooOpazoBanume u konaeHcauus. Vcnapenue. Kumenue. YnenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT aTMOC(EPHOTO AABICHHS.

BrnaxxHocTh Bo3yxa.
OHeprus TOIMBa. Y ieJbHasl TEMJI0Ta CTOPAHHUS.

[Tpunuumner padoTsl TernoBbix apurateneit KIIJ[ temmoBoro neuratens. TeruioBble ABUraTeld U
3alIUTa OKPYKarOLIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILEHUs SHEPTUH B TEIUIOBBIX MTpOLeccaX.
JeMoHcTpanuu
HabGnronenue 6poyHoBckoro askeHus. Habmoaenue nuddysun.

HaGnronenue sBieHMi cMmauMBaHUST W KaNWULIPHBIX sBiieHWi. HaOmioneHue TerioBoro
pacLIupeHus Tel.

HN3meHeHue JaBJICHUA rasa npu HU3MCHCHUU 00BéMa n HarpeBaHnuu
NI OXJIaAXXKACHHUH.

[TpaBuiia u3mMepeHus temieparypsl. Buasl Temonepenauu.
OxJnaxJieHne Ipu COBEPLICHUN PaOOTHI.

HarpeBanue mnpu coBepiieHMM paboOThl BHEIIHUMHU cuiaMu. CpaBHEHHE TEIUIOEMKOCTEH
Pa3JIMYHBIX BEIIECTB.

HaOmronenne KuneHns.
HabnroneHre mocTosHCTBa TeMITepaTyphl P TIJIaBJICHUU.
Moenn TeNIOBEIX JIBUTATEICH.

JlabopatopHbie pabOThI U OTBITHI



OnbIThI 1O 0OHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKEHUS. OMBITHI 110 BRIPAIIMBAHUIO
KPUCTAJJIOB MOBAPEHHOM COJIM WUJIU caxapa.

OmBITE IO Ha6J'IIO,Z[eHI/IIO TEIIJIOBOI'0 paClIMPEHUS Ira30B, )I(HI[KOCTCﬁ u TBépI[I)IX
T
CJI.

Ornpezenienne 1aBieHUs Bo3Ayxa B OJIJIOHE IIMPHUIIA.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JAaBJIEHUS BO3yXa OT €ro 00bEMa u



HarpCBaHHud UJIN OXJIAXKICHUS.

IIpoBepka  rumnoressl JUHEWHOM  3aBUCHUMOCTH JUIMHBI CTOJOMKA KHJIKOCTU B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

Habmoienne n3MeHnenus: BHyTpeHHEH SHepruu Teia B pe3ysbTaTe Terionepeaayl 1 padoThl
BHEIIIHUX CHIL.

I/ICCJ'IGI[OBaHI/IC SIBJICHUS TEIJI000MEHa IIpu CMCIIUBAHUU XOJ'IOI[HOﬁ n FOpH‘ICﬁ BOJBI.

Onpe):[eneHHe KOJIMYCCTBA TCIJIOTHI, ITIOJTYUCHHOT O BOJOM npu TEIIOOOMEHE C HarpeTbIM
MCTAJNIMYCCKUM TUJIUHAPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BelllecTBa. VccnenoBanue npouecca UCrapeHust.

OnpeﬂeneHHe OTHOCHUTEJIBHON BIAXXHOCTHU BO31yXxa. Onpez[eneHI/Ie YHGHBHOﬁ TCIIJIOThI
IJIaBJICHUA JIbJA.

Paznen 7. BHCKTpI/I‘leCKI/Ie 1 MarouTHBIC SABJICHHA

Onextpuszauus Ten. [[Ba poga aiaeKTpUUecKUX 3apsiioB. B3anMopelicTBrue 3apsKEHHBIX TEI.
3akon Kynona (3aBUCHMMOCTH CHJIbI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJI OT BEIHMYMHBI 3apsoB U
PAacCTOSIHUSA MEXY TeJIaMu).

Onexrpuueckoe nose. Hanpsok€HHOCTH anexkTpuueckoro mnosd. IIpuHiun cynepnosunyu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenn »snekTpuueckux 3apsaoB. ODJIEeMEHTapHbI 3neKkTpuyeckuil 3apsa. CrpoeHue
atoma. [IpoBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

ONEKTPUYECKUH TOK. YCIOBUS CYHIECTBOBAHMS JJIEKTPUYECKOro ToKa. McTouHMKH
MOCTOSIHHOTO TOKa. JIeMcTBUSI D3JEKTPUUECKOrO ToKa (TEIIOBOE, XHWMHMUYECKOE, MAarHUTHOE).
ONEKTPUYECKUN TOK B )KUJKOCTSX U ras3ax.

Onexktpuueckas 1enb. Cuna Toka. OnekTpuyeckoe HampsbkeHue. ConpoTuBIIEHHE
OPOBOJHHUKA. YIeJIbHOE COINpPOTHBIEHHE BemiecTBa. 3akoH Oma Uil yyacTKa  IEMH.
[TocrenoBarensHOE M apaIETbHOE COSTMHEHNE TPOBOJHUKOB.

PaboTa 1 MOITHOCTH AMEKTpHUUECKOro Toka. 3akoH J[xoyns—JleHna. DnekTpuyeckue enu u
MOTPEOUTENH IEKTPUUECKOI 3Heprun B ObITy. KopoTkoe 3aMbikaHUe.

ITocTosguHble MarHuTHL. B3auMOIEWCTBHE NOCTOSHHBIX MArHUTOB. MAarHHUTHOE IIOJIE.
MaruutHoe noJie 3eMJ U €ro 3Ha4eHue IS KU3HU Ha 3emie. OnbIT Dpcerena.

MarHuTHOE TMOJIe DJIEKTPUYECKOTO TOKa. [IpUMEHEHHE HIEKTPOMArHUTOB B TEXHUKE.
JlelicTBME MArHUTHOTO TMOJSI HAa MPOBOJHHUK C TOKOM. OJEKTPOJBUIaTeNlb MOCTOSHHOTO TOKA.
Hcrnonb3oBaHue JIIEKTPOABUTATENIEM B TEXHUYECKHX  YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel  @apanes.  SIBnenwe  simekTpoMarHuTHOM — wHAyKUMW. [IpaBuno  Jlenua.
OnekrporeHepatop. CmocoObl TONyYeHHUs DIEKTPUYECKONW OSHEpPruu. DIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.



JlemoHCcTpanuu
OneKTpu3anus Tel.

JIBa pona AIEKTPUYECKHUX 3apsa0B M B3aMMOJCHCTBHUE 3apSIKCHHBIX TeEN. YCTPOMCTBO W
JIEHCTBHE 3JIEKTPOCKONA.

OnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXPaHEHMS AJIEKTPUUECKUX 3apsi0B. [[pOBOTHUKH U TUDIICKTPUKH.
MoaenupoBaHHi€e CUIOBBIX JIMHUM 3JIEKTPUUYECKOrO NOJIs. FICTOYHMKHY TOCTOSIHHOTO TOKA.
JleficTBUA SIEKTPUYECKOTO TOKA. DJIEKTPUUYECKUIN TOK B JKUAKOCTHU. ['a30BbIN paspsia.
H3MepeHne cuibl TOKa aMIIEPMETPOM.

N3mepeHne  3JIEKTPUYECKOrO  HANpsDKEHUsT  BOJIbTMETpoM. Peoctar W MarasuH
COIIPOTHUBIICHHUIA.

BzaumopeiicTBre IOCTOSIHHBIX MATHUTOB.

MOI{CJH/IPOBaHI/Ie HCBO3MOXHOCTHU Ppa3AacCICHHUA IIOJKOCOB  MarbHura. MOI[CJIPIpOBaHI/IG
MarHUTHBIX I1OJIEH ITOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarsuTHO€ 1oJie ToKa. DJIeKTPOMarHur.

I[eflCTBHG MAarauMTHOI'O I10JIA Ha ITPOBOJHUK C TOKOM. aﬂeKTpOHBI/IFaTeHB IIOCTOSAHHOTI'O TOKa.
HccnenoBanue siBIeHUS JIEKTpOMarHuTHON MHAyKuuu. Onbitel dapasnes.

3aBUCHMOCTD HampaBJICHUA HWHAYKOWMOHHOI'0O TOKa OT YCJ'IOBI/II\/’I €ro BO3HHWKHOBCHHA.
QHCKTpOFCHCpaTOp IIOCTOAHHOI'O TOKA.

JlabopaTopHbIie pabOTHI U OTIBITHI

OnbITel MO HAOMIOJACHUIO DIEKTPU3ALUM Tl HMHAYKIMEH W TpH CONPHUKOCHOBEHHUHU.
HccnenoBanne AEMCTBHS AJIEKTPUYECKOTO IOJII HA MPOBOAHMKU U JuANeKTpuku. COopka u
pOBEPKa PabOTHI AIEKTPHUUECKON e MOCTOSIHHOTO TOKA.

N3mepenue u perynupoBaHue CUIIbI TOKa. M3MepeHne u perylnupoBaHnue HANPSKEHHUS.

HccnegoBanue 3aBUCUMOCTH CHJIbI TOKa, HAYHICTO qepe3 pe3ucTop, OoT
COIIPOTUBJICHUA PE3UCTOPA U HAIIPAKCHHA HAa PE3UCTOPE.

OHI:ITBI, ACMOHCTpUPYIOIIUC 3aBUCUMOCTL 3JJICKTPHYCCKOI'O COIIPOTUBJICHHUA
IMPOBOAHHUKA OT €TI0 IJIMHBI, INTOMAAN ITONEPEUYHOTO CCUCHUA U MaTCpHUalia.

HpOBepKa npaBujia CJIOKCHHA HaHpH)KeHI/Iﬁ npu MnocjacaoBaTCIbHOM COCAUHCHUU [IBYX



PE3HCTOPOB.

[IpoBepka mpaBwia Uil CHJIBI TOKAa MPU MNAPALICIHHOM COEIWHEHHH pPE3UCTOPOB.
OmnpeneneHne padOThI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

Omnpenenenne MOIHOCTH IEKTPUUECKOTO TOKA, BblIeNIseMol Ha pe3uctope. MccnenoBanue
3aBUCHUMOCTH CHJIBI TOKa, HIYILIErO 4yepe3 JIaMIIOuKy,

OT HaNpsDKEHUS Ha HEil.

Onpenenenue KII/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.

I/I3yquHe MAaramMTHOIO I10JIA MOCTOAHHBIX MAriuTOB ITIPU UX 06"I>GI[I/IHCHI/H/I " pasacCICHUU.
HccnenoBanue AeHCTBUS 3JIEKTPHYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHI)ITBI, ACMOHCTPpHUPYIOIUC 3aBUCUMOCTb CHJIIBL B321PIMOI[€I>1CTBI/I5[ KaTymku ¢
TOKOM U MAarHuTa OT CHJIbI TOKA U HAITPABJICHUS TOKA B KAaTYIIKEC.

N3yueHnne nencTBHs MarHUTHOTO IIOJISI HAa IIPOBOJHUK C TOKOM. KoOHCTpynpoBaHue H
u3y4yeHue paboThl AIEKTPOABUTATENS.

N3amepenne KIIJ[ anmekTpoaBUraTeIbHOM YCTAHOBKH.

OmneITel 110 HUCCICIOBAHHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HUHAYKOWUU: HCCICAOBAaHUC
W3MEHCHHI 3HAYCHHS U HaIlpaBJICHHUA WHAYKIIUOHHOT'O TOKA.

KIJIACC
Paznen 8. Mexanuueckue ABJICHUSA

Mexannueckoe awxkeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTH
MEXaHUYECKOTO  JBWKEHMs. PaBHOMepHOe mpsMOJIMHENWHOe JBWKeHHE. HepaBHOMepHOe
NpsMOJIMHENHOE JBHKeHHE. CpelHsss W MIHOBEHHas CKOpPOCTh Tela IPpU HEPAaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyCcKOpeHHOE NpsMOIMHEHOE BIKeHHE. CBOOOIHOE MaICHHE.
Onbrtel [Manunes.

PaBHOMEpHOE ABMXKeHUE TT0 OKpYXHOCTHU. [leprnon m yacToTa oOparmieHus.
JIuneitnas u yriiosas ckopoctu. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

[Tepssiii 3akoH HetoToHa. BTOpoi 3akon Hetotona. Tpetuii 3akoH HeroToHa.

[IpuHUUI cyneprno3unuu CUiI.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHUs CKOJIbKEHUS, CUJIa TPEHUS MTOKOS,
Jpyrue BUJIbl TPEHUS.

Cuna TSDKECTH W 3aKOH BCEMUPHOTO TSATOTEHHUS. YCKOPEHHE CBOOOJHOTO IaeHUS.
JBuxenue maanet Bokpyr Connua. [lepBas kocmudeckasi ckopocts. HeBecoMoCTh U meperpysKu.

PaBHoBecue marepuanbHOil TOUKU. AOCONIOTHO TBEPIOE Teso. PaBHOBecue TBEPIOTO Tela C
3aKperIEHHON OChlo BpatieHus. MomeHT cuibl. LleHTp TsokecTH.

Nmnynec tena. M3menenue umnyinbca. MMiynbc cuiibl. 3aKOH COXpPaHEHMsI HMMITYJIbCA.
PeakTruBHOE BUKEHUE.

Mexanuyeckas paboTta ¥ MOIIHOCTb. Pabora cuil TsKeCTH, ynpyroct, TpeHus. CBs3b
SHepruu u paboThl. lloTeHuManbHas »HEpPrus Tena, IMOAHATOrO HaJ IOBEPXHOCTHIO 3EMIIH.
IloTeHumanpHas dHEprus cxarol NpykuHbl. KuHetnmdeckas sHeprus. Teopema 0O KMHETHYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

JlemoHCTpanuu
HabnroneHne MexaHMYeCKOro ABMKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeJl OTCUETA.

CpaBHeHME MyTeH U TPACKTOPUM TBUXKEHUS OJHOTO M TOTO XK€ TeJla OTHOCUTEIHLHO Pa3HBIX
TEJ OTCUETA.

N3MepeHne CKOpoCTH U YCKOPEHHS MPSIMOJIMHENHOTO ABWKEHUS. VccnenoBanne mpu3HaKkoB
PABHOYCKOPEHHOTO JBHKCHUS.

Habintoienne ABM>KEHUS Tella o0 OKPY>KHOCTH.

HaOmronenne MexaHUYECKUX SIBJICHUM, MIPOUCXOAAIUX B CHUCTEME
oTcuéra

«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBMXKEHHUHM OTHOCUTEIbHO KaOMHETa
bu3uku.

3aBHCHUMOCTh YCKOPEHHMS Tejla OT MAcChl Tela U AeUCTBYIolIe Ha Hero cuibl. HaGmonenue
PaBEHCTBA CHJI ITPU B3aMMOJICHCTBUU TEIL.

N3menenue Beca Tena TIpU  YCKOPEHHOM JBWXeHHMM. llepemaua wummyneca 1pu
B3aNMOJECHUCTBUH TeEJl.

[IpeoOpa3oBanusi 3HEPTUM NPH B3aUMOAECHCTBUH Tell.
CoxpaHeHre UMITyJIbCa IIPU HEYTIPYTOM B3aUMO/ICHCTBUN.

CoxpaHenue wuMIyJabca TMpH aOCOJMIOTHO YHOPYroMm B3auMojaencTBuu. HabmogeHnue
PEAKTUBHOTO JIBUKEHUS.

CoxpaHeHue MEXaHW4YEeCKOH SHEPTHH MTPU CBOOOTHOM MaICHHUH.

CoxpaHeHne MeXaHHYECKOU SHEPTUU Opu  JABWXKEHUHM  Tela oA



JEHUCTBHUEM IPYKUHBI.
JlaGopaTopHble pabOThI U OTIBITHI

KoHcTpynpoBanue TpakTa A pa3roHa U JajdbHEMILIEro paBHOMEPHOrO ABM)KEHHUS IIapHKa
WIN TENEXKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJNBXKEHHS Opycka WM JBW)KEHHUS IIapHKa I10
HaKJIOHHOH TIJIOCKOCTH.

OnpeneneHre YCKOpPEHMs Tela HpPU PABHOYCKOPEHHOM JBM)KEHMHM II0 HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHH IPHU PABHOYCKOPEHHOM [IBUKCHUHU 0e3
HA4aJIbHOU CKOPOCTH.

[IpoBepka rumoresbl: €ciii IMpU PAaBHOYCKOPEHHOM JBM)KEHHUU O€3 HaudalbHOW CKOPOCTH
IyTU OTHOCATCA Kak psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME IIPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

PaBHOBecue MaTepuanbHOM TOUkU. AOGCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena C
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Nmnynsc tena. M3menenue umnyinbca. Mmnynbc cuibl. 3aKOH COXpaHEHUsT UMITYJIbCA.
PeaxkTBHOE NBUKEHUE.

Mexanunueckass pabota W MOIIHOCTh. PaboTa cui TsHKeCcTH, ynpyroctd, TpeHus. CBs3b
sHepruu M pabotbl. [loTeHIManbHas SHEPrusi Teja, MOJHATOrO HaJ IMOBEPXHOCTHIO 3EMIIH.
[ToreHnnanpHass HEpPrust C:karoil npyxuHsl. KuHeTnueckas sHeprus. Teopema 0 KMHETHYECKOU
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

JleMoHCTpanuu
HabutoieHne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTENBHO PAa3HBIX TEJ OTCUETA.

CpaBHeHME MyTeH U TPACKTOPUN JBUKEHUS OJHOTO U TOTO XK€ TeJla OTHOCUTEIBbHO PAa3HBIX
TEJ OTCUETA.

N3mepenne ckopocTH U yCKOPEHUs MPSMOIMHENHOT0 NBUKeHus. VccnenoBanue npu3HakoB
PaBHOYCKOPEHHOTO JIBHKCHHS.

Ha6J'IIO,Z[CHI/IC ABUIKCHUS TCJIa 10 OKPYKHOCTH.

Ha6m0)1eHHe MCXAHUYCCKUX 5[BJ'I€HI/II71, HpOI/ICXOJISIHII/IX B CUCTEMCEC
oTcuéTa

«Tenexka» mpu e€ pPaBHOMEPHOM U YCKOPEHHOM JBIJKCHUH OTHOCHTEIBHO KaOWHeTa
bu3uKy.

3aBUCHMOCTh YCKOPEHHUS Tejla OT MacChl Tejla M JISHCTBYIOEH Ha Hero cuibl. Habmonenne
PaBEHCTBA CUJI ITPU B3aUMOJICHCTBUU TEIL.



N3menenne Beca Tena INpU  YCKOPEHHOM JBWKeHHMM. Ilepegadya wmmmynbca 1pu
B3aMMOJCICTBUM TEII.

[TpeoOpa3oBanust SHEPTUH MPH B3aUMOICHCTBHH Tell.
CoxpaHeHre UMIyJIbCa IPU HEYIIPYTOM B3aUMOICUCTBUU.

CoxpaHeHue wumIyiabca Ipu aOCONIOTHO YHpyroM B3aumojeicTsuu. Habmonenue
PEAKTUBHOTO JIBUKEHUS.

CoxpaHeHue MEXaHU4EeCKOH SHEPTHH ITPU CBOOOTHOM Ta/ICHHUH.

CoxpaHeHne MeXaHU4eCKOU SHEPruu Ipy  JABW)KEHHHM  Telna IOA
JEUCTBHEM IPYKUHBI.

JlaGopaTopHbIe pabOThI U OTIBITHI

KoncrpynpoBanue Tpakrta 1 pa3roHa U JaJlbHEWILEr0 PABHOMEPHOrO JIBH)KEHUS LIapUKA
WJIU TEJIEKKHU.

Omnpenenenue cpeiHed CKOPOCTU CKOJbXEHMS Opycka WIM JBHKEHHUS IIapuKa IIo
HaKJIOHHOM IJIOCKOCTH.

OrmpesnenieHne yCKOpPEHHUS Tejla TMPH  PaBHOYCKOPEHHOM JIBIDKCHHHM 110 HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH TPU PABHOYCKOPEHHOM [IBIDKCHHM 0€3
Ha4yaJIbHOU CKOPOCTH.

[IpoBepka rumoresbl: €clii MpU PaBHOYCKOPEHHOM JBI)KEHHH O€3 HadalbHOW CKOPOCTH
IIyTU OTHOCATCA Kak psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME IIPOMEKYTKH BpPEMEHHU
OJIMHAKOBBI.

DIIEKTPOMarHUTHOE OJI DNeKTPOMarHUTHBI BoJiHbL. CBOIiCcTBA
€ €

AIEKTPOMArHUTHBIX Ik AIEKTPOMArHUTHBI BOJIH.

BOJIH. ana X HUcnons3oBauue

JIEKTPOMAarHUTHBIX BOJIH AJIs1 COTOBOM CBSI3U.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
JleMmoHCTpanuu

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. BOJTHOBBIE CBOMCTBA CBETA.

JIaGopatopHbie pabOThI U OIBITHI

W3ydeHnue cBOICTB 3J1€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIBHOTO TesedoHa.



Pazgen 11. CBeToBBIE IBIECHUI

JlyueBass Moxens cBera. Mcrounuku cBeta. lIpsmonuHeiliHoe pacnpocTpaHeHHE CBETA.

3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOH IIpECIOMIICHUS CBETA. ITonHoe BHYTPEHHCE OTPAXXCHHUE CBETA.

Hcmonp30BaHKe MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

JInH3a. XOI[ nyqeﬁ B nuH3e. OnTHyeckas cucreMa (bOToannapaTa, MHKPOCKOIIa U TCJIICCKOIIA.

I'na3 kak onTuyeckas cucreMa. bin3opykocTs U 1aabHO30PKOCTb.

Pasnoxxenue 0enoro ceera B CIICKTP. Omnprtel HeroToHa. Crosxkenue CIICKTpaJIbHBIX IBCTOB.

Hucnepcus ceera.

CBCTa.

JlemoHcTpamuu
[IpsmonuneitHoe pacripocTpaHeHue cBera. OTpakeHHUe CBETa.

HOJ'Iy‘lCHI/Ie HSO6p8.)K€HPIﬁ B IINIOCKOM, BOTHYTOM W BBIIIYKJIOM 3C€pKaJiax. HpeHOMHCHI/IC

Onruveckuii CBETOBO/I,.

Xon nydeil B coouparoieil nH3e. X0/l Iydyel B pacceuBarollel JIUH3E.
[Tonmy4yenne n300pa’keHUI C MOMOIIBIO JIMH3.

[Tpunumn neiicTBus gporoanmnapaTa, MUKpOCKONa U Tesneckomna. Mozens riasa.
Paznoxenue 6e10ro cBeTa B CIEKTP.

[TonyuyeHnune 6en0ro cBeTa MpH CI0KEHUHU CBETA Pa3HbIX I[BETOB.
JIaGopatopHble pabOThI U OIBITHI

HccnegoBanne 3aBUCUMOCTH yriia OTpaXX€Husd CBETOBOTO Jiyda OT yrjia maJcHU. I/I3y11eH1/Ie

XapaKTCPUCTUK I/I306pa)KCHI/IH npeamMeTa B IIJIOCKOM 3CpKaJic.

HccnegoBanne 3aBHCHMOCTHU yriia mnpeJIoMIICHHUA CBETOBOI'O Jiyda OT Yyrjla HIaJCHUSA Ha

T'paHULC «BO3AYX—CTCKIIO».

[Tonyuenne n300pakeHHI ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO pACCTOSIHHSI M OTNITUYECKON CHIIBI coOMparoliel TuH3bI. OMBITHI 110

Pa3I0XKCHUTIO Oejoro ceera B CIICKTP.

OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB MIPHU UX HAOTIOACHUH Yepe3 IBETOBBIC (DUIBTPHI.
Pa3nen 12. KBa"nToBEIE ABIIEHUS

OmnsiTel Pesepdopna u miianerapuas monens aroma. Mogens atoma bopa.



Hcnyckanue u noriouieHue ceera aroMoM. KBaHTel. JInHeHuaThle CIIEKTPBI.

PamuoaktuBHOCTh. Asbda, Oera- U ramma-uznydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyknonnas wmopxens aromHoro sigpa. WM3ortomsl. PanmoakTuBHble mnpeBpauieHud. llepuon
NoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YHCET. DHEPIHsl CBS3U
aTOMHBIX sjiep. CBsi3b MaccChl M SHEPruu. Peaknuu cuHTe3a M JiejeHHs saep. VICTOYHUKM SHEeprun
CoHia 4 3BE31.

SnepHas sHepreTHka. JlelicTBUS paJMOaKTHBHBIX U3TyYCHUI Ha )KUBBIC OPTaHU3MBI.
JlemoHCTpanuu

Crektpsl u3nyueHus u noriomenus. CrekTpbl pa3Tu4HbIX Ta30B.

CrnexTp Bomopo/ia.

Habnronenue TpexoB B kamepe Buibcona. PaboTa cuérurka HOHU3UPYIONINX H3ITyUCHHIH.
Perucrparus u3nmydeHus MPUPOIHBIX MHHEPAIOB U TIPOTYKTOB.

JlaGopaTopHbIie pabOThI U OTIBITHI

HabnroneHne CrilonIHpIX M TMHEWYAThIX CIIEKTPOB U3TYYCHHUS.

HccnenoBanue TpeKoB: M3MEpPEHHME HHEPrMH YacTUIBl IO TOPMO3HOMY myTH (1O
¢dororpadusim).

W3mepenue painoakTUBHOTO (poHa.
[ToBTOpUTENBEHO-00001IAIOINK MOTYITB

[ToBTOpUTENEHOOO00IMAIOIINN MOAYNb MpPEJHAa3HAYeH JUId CUCTeMaTH3allud M 0000LeHus
MPEIMETHOTO COJIEP’KaHUS U ONBITa JAEITEIbHOCTH, NMPUOOPETEHHOTO MPU U3YyYEHHH BCEro Kypca
¢u3uKy, a Takxke A7 MOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY HK3aMEHY IO (hU3MKe st
oOyJaronuxcsi, BHIOpaBUINX ATOT y4EOHBIN IPEIMET.

HpI/I HU3YUCHUH JAaHHOI'0O MOAYJIS PpCATU3YIHOTCA U CUCTCMATHU3UPYIOTCA BUJBI ACATCIIBHOCTH,
Ha OCHOBC KOTOPBIX obecneynBaeTcs JOCTMIXKCHUC MPECIAMETHBIX U MCTAIIPEAMCTHBIX INIAHUPYEMBIX
PE3YyJIbTaTOB 06y‘-IeHI/ISI, q)OpMI/IpyeTCSI C€CTCCTBCHHOHAYUYHad TPaMOTHOCTL: OCBOCHHUC HAYYHBIX
METOJ0B HCCJIICAOBaHUA SIBIICHHI npupoael W TEXHHUKHU, OBJIAACHHUEC YMCHUAMH OOBACHATH
(I)I/I3I/I‘-ICCKI/IC SABJICHUSA, IPUMCHAA ITOJIYUCHHBIC 3HAHUA, PCIIATH 3aa4u, B TOM YHUCJIC KaUCCTBCHHBIC
H OKCIICPUMCEHTAJIBHBIC.

HpI/IHL[I/IHI/IaJ'IBHO JE€STEIbHOCTHBIN XapaKTep AaHHOI'0 pas3aciia pCain3yCTcCsa 3a CUET TOTO,
qTO o6yqa}ou11/1ec;[ BBIIIOJIHAIOT 3aaHWA, B KOTOPBIX UM IIPCAIaracTcs:

Ha OCHOBC IMOJIYYCHHBIX 3HAHUN pacno3HaBaTb U HAYYHO 06’I>HCH$ITI: (bmnqecxne SABJICHUSA B
OKpYKalollle MpUpoJie U MOBCEAHEBHOM )KU3HH;



HCIOJIb30BATh HAYYHBIC MCTOJbI MCCIICAOBAHUA (1)I/I3I/I‘-IGCKI/IX HBHGHHﬁ, B TOM 4YHCJIC OJIA
IMPOBEPKU T'UIIOTE3 U IMMOJTYUCHUSA TCOPETUICCKUX BBIBOOOB;

O0OBICHATH HAay4YHBIC OCHOBBI Han0oJee BaXKHBIX IIOCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOJIOI‘I/Iﬁ,
HarmpuMmep, NpPakKTHYECKOro HMCIIOJIB30BaHHA Pa3JIMYHBIX MCTOYHHUKOB SHCPTHMHM Ha OCHOBC 3aKOHA
MMpEeBpalICHUA U COXPAaHCHHA BCCX U3BCCTHBIX BUJAOB S9HCPTHUU.

INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHNSA IIPOITPAMMBI 110 ®U3MKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUMA

I/IsyquI/Ie (1)I/I3I/IKI/I Ha YPOBHE OCHOBHOI'O O6IJ.I€1"O 06pa3013aH1/1;1 HaIIpaBJICHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U MMTPECAMCETHBIX 06pa3OBaTeJH)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3VYJIbTATHI

B pesynbraTte wu3yueHus (GU3MKH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus Yy
oOyuaromierocst Oynyt c()OpMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIC PE3YIIbTAThl B YACTH:

1) IMaTpUOTUYCCKOI'O BOCIIMTAHUA:

MpOSIBJIEHUE MHTEpeca K MUCTOPUH U COBPEMEHHOMY COCTOSIHHUIO POCCUMCKON (hHM3HUECcKOit
HaYKU;

LIEHHOCTHOE OTHOIIEHUE K JIOCTHIKEHUSM POCCUICKUX YUEHBIX (PU3UKOB;
2) Tpa’kJaHCKOT0 M TyXOBHO-HPABCTBEHHOT'O BOCTIUTAHMS:

TOTOBHOCTh K AKTUBHOMY Y4YaCTHIO B 06CY)KI[€HI/II/I 06IH€CTB€HHO-3H3'-II/IMI>IX u
OTHUYCCKHUX HpO6J’I€M, CBA3aHHBIX C IMPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KeHI/Iﬁ (1)I/I3I/IKI/I;

OCO3HaHUE BAXHOCTH MOPATHHOITUUECKHUX MPUHITUIIOB B JEATEILHOCTH YUYEHOTO;
3) 3CTETUYECKOTO BOCITUTAHHUS:

BOCHPUATHE SCTETHUECKUX KayecTB (U3MUYECKON Hayku: €€ TapMOHHUYHOIO IOCTPOECHHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTO TTO3HAHUSI:

OCO3HaHME LIEHHOCTH (U3MYECKON HayKM KaK MOIIHOIO WHCTPYMEHTa IMO3HaHHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHENIIIEN COCTABIISIFONIEN KYJIbTYPHI,

pa3BHUTHE HAYYHOU JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TeIbHOCTH,
5) hbopMupOBaHKS KYJIBTYPHI 3I0POBBSI M IMOIIMOHATLHOTO OJIArOTIONYYHS:

OCO3HAaHUEC LICHHOCTH 0e30I1acHOro 06pa3a JKU3HHU B COBPECMCHHOM TCXHOJIOTUYCCKOM MUPC,



BRXHOCTH TpaBHJI OE30MacHOrO IMOBEIEHHUS Ha TPAHCIOpPTE, Ha J0pOrax, C 3JIEKTPUYECKUM U
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAIIHUX YCIOBUSAX;

c(hOpMHUPOBAHHOCTh HaBBIKA pe(IICKCUU, TPU3HAHUE CBOETO MpaBa Ha ONIMOKY M TAKOTO Ke
IpaBa y Apyroro 4eioBeKa;

6) TpyJIOBOTO BOCIIUTAHUS:

aKTUBHOE y4yacTue B PELICHMM IPAKTUYECKHX 3a7ay (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3aliy, ropoja, Kpas) TEXHOJIOTHYECKON U COIMAIbHOW HANPaBICHHOCTH, TPEOYIOIIUX B TOM
yucie U GU3NYECKUX 3HAHUH;

MHTEPEC K MPAKTHYECKOMY M3YYEHUIO POQecCuii, CBA3aHHBIX C (PU3UKOM;
7) 3KOJOrMYECKOro BOCIIUTAHHUS:

OpHEHTAIMsl Ha TMpHUMEHEHHe (U3NYECKUX 3HAHWK JUIS pelmeHus 3aaad B 001acTh
OKpYXKarollel Cpefbl, MJIAHUPOBAHUS TMOCTYIKOB U ONEHKM HMX BO3MOXHBIX IOCIEIACTBUI Ui
OKpYKaroIle Cpeibl;

OCO3HaHME IJI00AJILHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IyTel UX PeLIeHNUs;
8) ajmanTanuyu K U3MEHSIOLMMCS YCIOBUAM COLIMAIbHOM U IPUPOJHOMN Cpeabl:

HOTpC6HOCTB BO B3aI/IMO,Z[eI>’ICTBI/II/I IIPpU BBIITOJIHCHHUU I/ICCJ'Ie)IOBaHI/Iﬁ " IPOCKTOB (bHSH‘ICCKOﬁ
HAIMpaBJICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JIPYT'UX;

MOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTHUYECKYIO JEATEIBbHOCTH;
NOTPEOHOCTh B (POPMUPOBAHUHN HOBBIX 3HAHUM, B TOM 4Kciie GOpMYyJINPOBATh UJEH,

TIOHSTHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;
0CO3HaHUE ACPUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTH (PU3UKH;

IIaHUPOBAHUC CBOCTO PA3BUTHS B HpHOGpeTeHI/II/I HOBBIX q)HSI/I‘ICCKI/IX 3HaHPII>1; CTPEMIICHHUC
AHAJIU3UPOBATH MU BBIABIIATH B3aUMOCBA3U ITPUPOIEI, O6H_[eCTBa n

O9KOHOMUMKH, B TOM YHCJIC C UCIIOJIb30BaAHHUEM q)HSquCKI/IX 3HaHI/II71;

OLICHKAa CBOMX JECHUCTBUH C YYE€TOM BIMSHUA Ha OKPYXAKOLIYI0 Cpeay, BO3MOXHBIX
17100abHBIX TOCIEICTBHHA.

METAIIPEJMETHBIE PE3VJIbTATDI

B pesynbrare ocBoeHUs mporpaMMbl o PU3MKE HA YPOBHE OCHOBHOTO 00IIIeTr0 00pa3oBaHuUs
y o0yuatomerocss OyayT c(hOpMHUpPOBAHBI METANpPEIMETHBIE pPE3yIbTaThl, BKIIOUYAIOIINE
MO3HABATENBHBIC YHHBEpCAJbHBIE y4YeOHbIE IEHCTBHSA, KOMMYHHKATHBHBIC YHHBEPCAIbHBIC
yueOHbIe IeMCTBUS, PETyJIATUBHBIC YHUBEPCAIbHbIC YUeOHbIC IeHCTBUS.



[To3naBaTenbHbIE YHUBEPCAIbHBIE YU€OHBIE AEHCTBUS
ba3zoBbie mornueckue AeMCTBUS:

BBISIBJISITH M XapaKTEpU30BaTh  CYIIECTBEHHbIE IPU3HAKH OOBEKTOB  (SIBICHUIN);
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIINN, OCHOBAHUS

JUTs1 000OIIEHUSI U CPAaBHECHHS;

BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHBOPEYHMS B paccMaTpuBaeMbIX (akTax, MaHHBIX W
HaOJI0ACHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;

BBIABJIATE IMPUYUMHHO-CICACTBCHHBIC CBA3W I1IpU  U3YUYCHHU (1)I/ISI/I‘ICCKI/IX SIBIICHUH U
mponeccoB, ACIaTh BBIBOJABI C UCIIOJIB30BAHUCM ACAYKTHBHBIX U MHAYKTUBHBIX YMO33.KJIIO‘I€HHI>'I,
BBIIBUI'aTh T'HMIIOTE36I O B3aUMOCBA3AX (1)I/I3I/I‘~I€CKI/IX BCJIIMYHH,

CaMOCTOSITENILHO BbIOMpaTh CHOCOO peuieHus yueOHOW Qu3ndeckoil 3amauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEUICHHS, BBHIOOP HamOoJee MOAXOMASIIETO C YYETOM CaMOCTOSITEIHLHO
BBIJICJICHHBIX KPUTCPHUCB).

bazoBrie ncciaenoBaTeIbCKUE ACHCTBUS .

HCIIOJIb30BaTh BONPOCHI KaK HMCCIEN0BATEIBCKUI MHCTPYMEHT MO3HAHUSA;, NIPOBOAUTH IO
CaMOCTOSITENIbHO COCTaBJIEHHOMY IIJIaHy OIBIT, HECJIOXKHBIN

¢bu3nyecKkuil IKCIEPUMEHT, HEOObILIOE UCCIIE0BaHUE (PU3HMUECKOTO SBJICHUS; OLICHUBATh Ha
IPUMEHUMOCTb U JOCTOBEPHOCTH MH(POPMAIIHIO, TOJIYYEHHYIO B XO€

HCCIICAOBaHUA UJIN SKCIICPUMCHTA,

CaMOCTOATENIbHO (POPMYIHPOBATh OOOOIICHHUS W BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUS, OTBITA, UCCIICIOBAHMS,

MPOrHO3UPOBaTh BO3MOXKHOE JalbHEWIee pa3BUTHE (U3MUECKHUX IMPOLECCOB, a TaKkKe
BBIJIBUTATH TPEATIOJIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabota ¢ nuadopmanmeii:

IPUMEHSATh pa3IMYHbIE METOJbl, HMHCTPYMEHTBl M 3ampoChl TpU TOHUCKE U 0TOOpe
nH(pOpMallMU WIN JaHHBIX ¢ YUETOM IpeaoKeHHOU yueOHOo! (hu3nueckoi 3a1auu;

aHaJM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH NH(OPMAIIHIO PA3INYHBIX BUIOB
u GopM IpesICTaBICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpPATh ONTHUMAlbHYIO (QOpMy MpelncTaBieHHs HHGOpMAIMU U
WUTIOCTPUPOBATh PEIIaeMble 3a7a4 HECIOXKHBIMU CXEMaMH, AuarpaMMaMiy, HHOW rpadukoil 1 ux
KOMOWHAIIUSIMH.



KomMMyHHUKaTHBHbBIE YHUBEPCAJIbHBIC YUEOHBIC ICHCTBHS:

B X0/ 00CyX/IeHUs y4eOHOro Marepuaia, pe3yiabTaToB JabOpaTOpHBIX padOT U MPOEKTOB
3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl U BBICKA3bIBATh HWJCH, HAIICJICHHBIC Ha
pelleHure 3a7auu U NoepKanue 01aroxxenareaIbHOCTH OOLICHHUS;

COIIOCTABJIATH CBOU CYXJCHHUA C CYXKXICHUAMU JPYIrUX YUYaCTHHUKOB JUajiora, 06Hapy)KI/IBaTB
pa3inune u CXoACTBO HOSI/II_[I/II‘/'I;

BBIPAXXaTh CBOIO TOYKY 3PCHMA B YCTHBIX U IIMCbMCHHBIX TCKCTAX

MyOJIMYHO MPEJICTaBIATh PE3yIbTaThl BBHIIIOJHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA,
MCCJICI0BAHMS, TIPOEKTA).

[IOHMMaTh U HCHOJb30BATh MPEUMYIIECTBA KOMAaHIHOW M WHAMBUAYAJIbHOW pabOThHl MpHU
pelIeHNH KOHKPETHO! (pu3HUecKoi MpoOIembl;

MPUHUMATh 1€ COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATh JEUCTBUA 10 €&
JOCTYIKEHUIO: PACIpPEIeNIITh POJH, OOCYXJAaTh MPOIECCHl M PE3yIbTaThl COBMECTHOW pPadOTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBIIIOJIHATE CBOIO YacCTb pa6OTI)I, A0CTUrass Kad4€CTBCHHOI'O pe3yjibTaTa I1I0 CBOCMY
HAIIpaBJICHUIO U KOOPAUHHUPYS CBOU JICUCTBUS C APYruMHr 4JICHAMH KOMaH/bI;

OIICHMWBATh Kady€CTBO CBOCTO BKJIaJa B O6HIPII>1 MNPOAYKT IIO KPUTCPUAM, CaAMOCTOATCIBHO
Cq)OpMy.]'II/IpOBaHHBIM Y4aCTHUKaMH BBaHMOHeﬁCTBHH.

PerynstuBHble yHUBEpCcaibHbIE yUeOHbIE 1EHCTBUS
Camoopranuzanus:

BBISIBJISITH IPOOJIEMB B KU3HEHHBIX M Y4E€OHBIX CHUTYyalUsX, TPeOYIOIUX IS pEelIeHUs
(bu3nUecKrux 3HaHUMH;

OpPUEHTUPOBATHCS B PAJINYHBIX MOAX0AAX NIPUHATUS pellleHUH (MHIMBUIYyalbHOE, IPUHSTHE
pelIeHHs B TpyIIe, IPUHATHE PEIIEHUH IPyTIoi);

CaMOCTOSITENIbHO ~COCTaBJISATh  QlITOPUTM  pelieHus (pu3MYeckod 3ajayd Wik  IUlaHa
UCCIIEIOBaHMS C YUETOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
IIpeJIaracMble BapUaHThI PEIICHMIA;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.
CaMOKOHTPOJIb, SMOIIMOHATIbHBIA UHTEIJIEKT:
J1aBaTh aJ€KBAaTHYIO OLIEHKY CUTYallUH U IIPEAIAraTh IJ1aH €€ U3MEHEHHUS;

OOBSACHATH TPHYUHBI JOCTIKEHUS (HEIOCTIIKEHUS) pPEe3yibTAaTOB JESTEIbHOCTH, IaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBBI B JACATCIBHOCTH (B TOM YHCJIC€ B XOJ BBbIIIOJIHCHUA (1)I/ISI/I‘ICCKOFO



HCCICOOBaHUA HIIN HpOGKTa) Ha OCHOBE€ HOBBIX 06CTOHT€HLCTB, U3MCHHUBIINXCA CHTyaHHﬁ,
YCTaHOBJICHHBIX OH_H/I6OK, BO3HUKIIHNX pr,HHOCTeﬁ;

OLCHUBATHb COOTBCTCTBHUC PE3YyJIbTaTa LECJIN U YCIIOBUAM.

CTaBUTh ce0g Ha MeCTO APpyroro 4€jaoBE€Ka B XOJ€ Cliopa HWJINM AJHUCKYCCHH Ha HAY4YHYIO
TEMY, IOHUMATb MOTHUBBI, HAMCPCHUSA U JIOTUKY APYTOro.

MpU3HaBaTh  CBOE MpPaBO Ha OMMOKY MpU  pemieHuH  (U3WYECKUX 3a7ad  WIH B
YTBEPXKJICHUSIX Ha HAyYHbIE TEMbI M TAKOE K€ MPaBo JAPYroro.

[NPEAMETHBIE PE3VJIBTATHBI

K koHiy oOydeHuss B 7 Kiacce NpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHHIA:

UCIOJb30BaTh MOHATHUSA: (PU3NYECKHE U XUMHUYECKUE SIBJIECHUS, HAOIIO/IeHHE, SIKCIIEPUMEHT,
MOJielb, TUIOTE3a, €IUHUIBI (PU3MUYECKUX BEIMYMH, aTOM, MOJIEKYyJa, arperaTtHble COCTOSHUS
BemecTBa (TBEpAOE, KMIKOE, Ta3000pa3HOE), MeEXaHWYeCKoe JBI)KEHHE (paBHOMEpPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHENHOE), TPaeKTOpHUs, paBHOAEUCTBYIOIIAs clil, fedopmanus (ynpyras,
IUTACTHYECKasi), HEBECOMOCTh, COOOILAIOIINECS COCY/IbI;

pasznuuath sBieHus (Aud@ysus, TeriaoBoe ABMKEHHWE YacTHIl BELIECTBA, PaBHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE JABM)KEHUE, NHEPLIMS, B3aUMOACHCTBHE TEJl, PABHOBECHUE TBEPABIX TEII C
3aKperIEHHON OChIO BpAallEHUs, Mepeaaya JaBlIeHUss TBEPABIMHU TeJIaMH, KUAKOCTSIMHU U Tra3ami,
aTMoc(epHoe JTaBleHHUE, IJIaBaHUe TeJ, NMPEBPAIICHUs MEXaHUYECKON 3HEpPruu) 1Mo ONMHUCAHUI0 MX
XapaKTEpHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JJaHHOE (PU3NUECKOE SIBJICHMUE;

pacrno3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3UYECKHX SBICHUI B OKPY)KaIOIIEM MHUDPE, B TOM
yucie puznyeckue SBJICHUs B IPUPOJIE: MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KHUBOM
U HEXHMBOW TpPHUpOJE, ACUCTBUE CWIIBI TPEHHUS B TMPHUPOJAE U TEXHHKE, BIUSHUE aTMochepHOro
JaBJICHUs Ha >KMBOM OpraHu3M, IUIaBaHHWE PbIO, pblYaru B TEJI€ YEIOBEKa, MPU STOM IMEPEBOIAUTH
MPAKTUYECKYIO 3a/lady B Y4eOHYIO, BBIACNISTH CYIIECTBEHHBIE CBOWCTBA (NMPHU3HAKK) (PUIUUECKUX
SIBIICHHUI,

OIMCHIBATh M3YYEHHBIE CBOWCTBA TeNl M (U3WYECKHUE SBJICHUS, UCHOIB3yd (U3NYECKUE
BEJIMUYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CPENIHSS CKOPOCTh, CHIIA
YIPYrOCTH, CUJIa TSKECTH, BEC Tella, CUjia TPEHUs, JaBieHue (TBEPIOro Tena, >KUIKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIa, MeXaHMuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KO3 PUIIMEHT MOJIE3HOTO ACHCTBUS MEXaHM3MOB, KHHETHYECKash M MOTEHIMANbHAs SHEPrus), Ipu
ONMCAHUU MPABUIBHO TPAKTOBATh (PM3UUYECKUN CMBICI UCIIOJIb3yEMbIX BEJIMYUH, UX 0003HAUEHUs U
eIMHUIBl (PU3MYECKUX BEIMYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME TaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TIpadUKH H3YUYEHHBIX 3aBUCUMOCTEN (PHU3UUECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA Tes, (PU3UYECKUE SBICHMS U IPOLECCHI, UCIONIb3Ys IMpaBHIIa
CIIOKEHMsI cuil (BIOJb OJHOW IpsiMoii), 3akoH I'yka, 3akoH Ilackains, 3akoH Apxumena, IpaBHIIO
paBHOBecHsl pbluara (0JI0Ka), «30JI0TOE MPaBHIIO» MEXAHUKH, 3aKOH COXPAHEHHs] MEXaHHMYeCKOH



SHEPTHUH, IIPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aMUCBHIBATh €0 MAaTEMAaTUYECKOE
BBIPAKECHHUE;

OOBSICHATh (PU3MUYECKHUE SBJICHUS, MPOIECCHl M CBOWCTBA TEJN, B TOM YHUCIIE U B KOHTEKCTE
CUTyallUd IPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH NPUYMHHOCIEICTBEHHBIE CBSI3H,
CTpOUTh OOBSICHEHHE W3 1—2 JIOTMYeCKHWX IIaroB ¢ Omopoil Ha 1—2 W3y4eHHBIX CBOMCTBa
(bu3nYecKux sIBICHUH, GPU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacy€THbIC 3a/1a4u B 1—2 neicTBUs, NCHOIB3Ys 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLIHE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHajIM3a YCJIOBUS 33Jayd 3alMChIBaTh KPAaTKOE YCIOBHE,
MOJCTABIATh (PU3MUECKUE BEIMYMHBI B (POPMYIBI M MPOBOAUTH PACUEThl, HAXOIUTH CIPABOYHBIC
JTaHHbIEe, HeOOXOAMMBIE JUIsl PELIeHUs 3a1a4, OLIEHUBATh PEATUCTUYHOCTD NOJYYEHHON (PU3NUECKOM
BEJINYMHBI,

pacrio3HaBaTh MPOOJIEMBl, KOTOPbIE MOYXHO PELIUTh IPU NOMOIIM (PU3NYECKUX METOMAOB, B
ONMCAHUU HCCIIEIOBAaHUS BBIICISATH MPOBEPSIEMOE MPEANOJOKEHUE (TUIIOTE3Yy), pa3iudarh U
UHTEPIPETUPOBATH MOJIYUYECHHBIH Pe3ysbTaT, HAaXOAUTh OUIMOKU B XOJI€ OIbITA, JeJaTh BBIBOJBI IO
€ro pe3ynbTaram;

MIPOBOAUTH OMbBITHl MO HAOMIOACHUIO (PU3MUECKUX SBIICHUN WM (U3HMUECKUX CBOWCTB TEN:
(bOopMyIMpPOBaTh TMPOBEPSIEMBIC TPEINONOKEHUS, COOMpaTh YCTAaHOBKY U3 TIPEIIOKCHHOTO
0o00py/sOBaHus, 3alKUCBhIBaTh XOJ ONbITa W (POPMYIUPOBATH BBIBOJABI; BBIIOJIHATH MPSMBIC
U3MEPEHUS PACCTOSIHHSI, BDEMECHH, MACChI TeJa, 00bEMa, CHIIBI

U TeMIepaTyphl C HCIOJIb30BAHUEM AaHAIOTOBBIX U IUGPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusi IPUOOPOB C YIETOM 3aJaHHOU a0COTFOTHOM MOTPEIIHOCTH U3MEPEHHIA;

MIPOBOJIUTh HCCIIEZIOBAHUE 3aBHUCUMOCTH OIHOM (u3Mueckol BeNWYMHBI OT JpPYro ¢
UCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUU (3aBUCHUMOCTHM IIyTH PaBHOMEPHO MABHXKYIIETOCsS Tejla OT
BPEMEHU JBIDKEHHs Tejla, CHUJIbl TPEHUS CKOJIbXEHHsS OT Beca Tejla, KayecTBa 0OpaboOTKU
MIOBEPXHOCTEN TEJI M HE3aBUCUMOCTH CWJIBI TPEHMS OT IUIOIIAJHA COIPUKOCHOBEHUS TEJ, CHJIbI
YIPYTOCTH OT YAJUHEHHUS PYKUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00bEMA MOrpyKEHHOM yacTu Tena u
OT IUIOTHOCTU >KHUJKOCTH, €€ HE3aBHUCHUMOCTH OT IIJIOTHOCTH Tejla, OT INIyOWHBI, Ha KOTOPYIO
HOTPY’KEHO TeJIO, YCIOBUM IMilaBaHMs TelN, YCJIOBUN paBHOBECHs pblyara M OJOKOB, y4acTBOBAThH B
IUTAHUPOBAHUM Y4e€OHOTO MCCIIeI0OBaHUs, COOMpPATh YCTAaHOBKY M BBINOJIHATH W3MEpPEHUSs, Cleays
NPEUVIOKEHHOMY IJIaHy, (UKCUPOBATh pe3yabTaThl MOJIYYEHHOW 3aBHUCHUMOCTH (DPU3MUYECKHX
BEJIMYMH B BHJE NPEUIOKEHHBIX Talnull U TpaduKoB, JelaTh BBIBOJBI 10 pe3yjibTaTaMm
UCCJIEI0BAHNS,;

MIPOBOAUTH KOCBEHHbIE U3MEPEHUSI PU3NYECKUX BETUYHH (IJIOTHOCTH BEIIECTBA )KUJIKOCTH U
TBEPAOrO Tela, CWIa TPEHHUsS CKOJIBKECHMS, JABJICHHE BO3[yXa, BbITAJIKHUBAIOLIAS CHIIA,
JeicTByIONIasl Ha MOTPYXEHHOE B JKUIKOCTb TeNo, KO3 ULIKEHT MOJIE3HOro NEHCTBUS MPOCTHIX
MEXaHU3MOB), CIIeAys NPEAJIOKEHHON HMHCTPYKIUM: TPH BBIIOJHEHUH H3MEpEeHH coOuparth
SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOW BEJIMYNHBI;

co0JroIaTh MpaBuiia TEXHUKKA O€30MaCHOCTH MPU paboTe ¢ 1abopaToOpHBIM 000pPYI0OBAHUEM;

yKa3bIBaTh MPUHLIUIBI JEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMET,
JUHAMOMETp, COOOIIAIOIIMECs] COCY/bl, OapoMeTp, pbluar, MOJBMXKHBIM W HEMOABIKHBIA OJIOK,
HaKJIOHHAsSI TUIOCKOCTb;



XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOMCTB C
OIIOpPOIl Ha UX ONHUCAHMA (B TOM YHUCIIE: MOALIMITHUKY, YCTPOUCTBO BOJONPOBOAA, TUAPABINYECKUN
IIPECC, MAaHOMETP, BBICOTOMEp, HMOPIIHEBOM HACOC, apeoMETp), MCIOJb3ys 3HAHUSA O CBOMCTBAaX
(bu3nueckux sBICHUH U HE0OOXOqUMble (HPU3UUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANUTH PUMEPHI (HAXOIUTh HH(OPMAIIHIO O IPUMEpax ) MPAaKTHIECKOTO UCIOIb30BAHMUS
(Gu3n4ecKux 3HAHUM B MOBCEIHEBHOMN XM3HM A oOecredeHus 0e30MacHOCTH P OOpallleHuu ¢
npuOopaMl W TEXHUYECKUMHU YCTPONMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIOACHUS HOPM
9KOJIOTMYECKOT0 IIOBEJICHUS B OKPYKAIOILEH CpeLE;

OCYHICCTBJIATDH 0T60p HCTOYHHKOB I/IH(i)OpMaI_II/II/I B I/IHTepHeTe B COOTBETCTBHH C 3aJJaHHBIM
IIOMCKOBBIM 3aIlpoCOM, Ha OCHOBE HMCIOLUIUXCA 3HAaHUM | HYTCM CpaBHCHHA Ppa3jIndHbIX
HCTOYHUKOB BbIACIIATH I/IH(bOpMaIII/IIO, KOTOpass SABJIACTCA HpOTHBOpG‘-IHBOfI WIH MOXET OFBITh
HGHOCTOBepHOﬁ;

WCIOJIb30BaTh IIPU BBHINOJHEHUM YYEOHBIX 33JaHUM HAyYHOIOMYJIAPHYIO JIUTEPATypy
(Gu3nuUecKoro cojaepxaHus, ClipaBOYHbIE MaTepHalbl, pecypchbl cetu MHTepHer, BnaseTs npuéMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(GOPMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHME NHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE 2-3
HUCTOYHUKOB HHPOpPMAIH (PHU3UIECKOTO CONEPKaHUs, B TOM YHCIC MYyOJUYHO JelaTh KpaTKHE
coOOIlleHUsI O pe3yabTaTax IMPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, MPU OSTOM TIPAMOTHO
UCIIOJIb30BaTh HM3yYCHHBIM TOHSATUWHBIN amnmapar Kypca (U3WKH, COMPOBOXIATh BHICTYIUICHUC
MIPE3EHTALUEM;

P BBITIOJIHEHUN YY€OHBIX MPOEKTOB U UCCIIETOBAHUM paclpeesiiTh 00SI3aHHOCTH B TPYIIIE
B COOTBETCTBMM C IIOCTABJICHHBIMU 3aJadyaMM, CIEAWTh 3a BBIIOJHEHHEM IUIAHA JIEVCTBUM,
aJIcKBaTHO  OIICHWBAaTh COOCTBEHHBIM BKJIAJ B  JEITEIBHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJICCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koHiy oOydeHuss B 8 Kiacce NpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

HCIIONB30BaTh IIOHATHA: Macca W pasMepbl MOJEKYJ, TEIJIOBOE IBHKEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHUS BELIeCTBa, KPUCTAIIMYECKHE U aMOp(HBIE Tella, HACHIIIEHHbIN U
HEHACBIIICHHBIA I1ap, BIIAXKHOCTb BO3J1yXd, TEMIIEpaTypa, BHYTPEHHSAS OHEPIUs, TEILUIOBOU
JIBUraTelb, DJIEMEHTAPHBIA JJIEKTPUYECKUHA 3apsf, DJJIEKTPUYECKOE TMOJie, IPOBOJHHUKU U
JUDJIEKTPUKH, TTOCTOSHHBIM 3JIEKTPUYECKUM TOK, MarHUTHOE II0JI€; pa3jnyaTh SBJIECHUS (TEIUIOBOE

pacuIMpeHue u ckaTue, Teronepeaaya, TeIioBoe paBHOBECHE, CMa4yMBaHUE,
KalWJUISIPHBIE SIBJICHMUS, HCIIapEeHHUE, KOHJIEHCAllMsl, IIJIaBJICHUE,
KpUCTaJUIM3aLUs (oTBepaeBaHue), KHUIIEHUE,

TCIIoIepeaada (TCHHOHPOBOI[HOCTB, KOHBCKIIHA, I/I3J'Iy‘{eHI/IC), QJICKTpU3anus  TCII,
BSaHMOHeﬁCTBHe 3apsAa0B, HeﬁCTBHﬂ OJICKTPUYICCKOI'o TOKa, KOPOTKOC 3aMbIKAHUC, BSaHMOHeﬁCTBHe
MAar"suToOB, HGﬁCTBHC MAar"avMTHOIO I10JIA Ha MPOBOAHUK C TOKOM, SJICKTPOMArHuTHas I/IHIIyKL[I/ISI) 1o

OITMCaHHIO nux XapaKTCPHBIX CBOICTB n Ha OCHOBCOIIBITOB,

JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;



pacro3HaBaTh MPOSBICHUE M3YyYCHHBIX (PM3NYECKUX SIBICHUH B OKPY)KAIOIIEM MHUpPE, B TOM
yuciae (GpU3MUECKue sIBICHUS B MPHPOJIE: MOBEPXHOCTHOE HATSKEHHME U KalMWJUIAPHbBIC SIBICHHS B
npuposie, KPUCTALIBl B mpupone, usnydenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI,
o0Opa3oBaHUe POCHI, TyMaHa, UHEs, CHEra, 3JIEKTPUYECKUe sIBICHHUS B aTMocdepe, IEKTPHUUECTBO
KUBBIX OPTaHU3MOB, MArHUTHOE T0JIe 3eMIIH, JIpel( MOII0COB, POJIb MATHUTHOTO TOJS JJIS KU3HH
Ha 3emJie, MOJIIPHOE CUSHUE, IPU 3TOM NEPEBOAUTH IMPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEIATh
CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

ONMCHIBATh HM3y4YCHHBIC CBOMCTBA TeN U (U3NYECKUE SIBJICHHUS, HCIOIB3YS (PU3NYECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSASI SHEPrusi, KOJWYECTBO TEIUIOTHI, y/AEJIbHAs TEMJIOEMKOCTh
BEIIECTBa, yJelbHas TEIUIOTa IJIaBJICHUSI, yebHas TEIUIOTa MapooOpa3oBaHus, yAelbHas TEIioTa
CrOpaHusl TOIUIMBA, KOX(PQUIMEHT TIOJIE3HOTO JCHCTBUS TEIUIOBOH MAIIMHBI, OTHOCHUTEIbHAS
BJI&JXHOCTh  BO3/lyXa, OJJIEKTPUYECKUMU 3apsl, CUja TOKA, DJIEKTPUYECKOE HalpsHKEHHUE,
CONPOTUBIIEHUE TPOBOJHUKA, YACJIbHOE CONPOTHBICHHWE BEIIECTBAa, pabdoTa M MOIIHOCTH
ANIEKTPUYECKOTO TOKA), MPU ONUCAHUU MPABUIBHO TPAKTOBATH (DU3MUECKUN CMBICT HCIIOIb3yEMbIX
BEJIMYMH, O0O3HAYCHUS W EIUHMIBI (DU3MYECKHX BEIUYMH, HAXOAWTH (OPMYIIBI, CBS3BIBAIOIINE
JaHHY!0 (U3HYECKYI0 BEIMYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH TpadUKH H3YYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3WYECKUE SIBICHUS U MPOIIECCHI, UCIONIB3YsI OCHOBHbBIE
MOJIOKEHUSI MOJICKYJISIPHOKMHETHYECKOM TEOpPUM CTPOCHHS BEIIECTBA, MPUHIIUI CYMEPIIO3UITTN
noJiel (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma A ydacTKa LIeTd, 3aKOH
Jxoyns—Jlenna, 3aKOH COXpaHEHHS SHEPTUH, TIPH STOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA
Y 3aMHCBIBATH €70 MAaTEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE CUTyalUl
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATE IPUYMHHO CIEACTBEHHBIE CBSI3HU, CTPOMUTH
0o0BsicHeHHEe U3 1—2 JOrMYecKuX IIaroB C OMOpPOM Ha 1—2 H3y4YEHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a/1a4 B 2—3 IeMCTBUS, UCHIOIb3Ys 3aKOHBI U (POPMYJIbI, CBSA3BIBAOIINE
¢u3nyeckue BENIWYMHBI: HA OCHOBE aHajM3a YCJIOBUS 33Jayd 3alMChIBaTh KpPaTKOE YCIOBHE,
BBISIBJISITH HEIOCTATOK JAHHBIX JJISl PEIIEHUs 3aJ]a4ul, BHIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOUMBIE
JUIs €€ pelleHts, IPOBOIUTh Pacu€Thl U CPABHUBATH MOJYYEHHOE 3HAUEHUE (PU3MUECKON BETUUNHBI
C U3BECTHBIMH JIAHHBIMU;

pacrio3HaBaTb Hp06J'ICMBI, KOTOPLIC MOXXHO PCIIWUTH HOpPH IMOMOMIN (I)I/I3I/ILICCKI/IX METOJ0B,
HCIIOJIB3YsA OINHUCAaHUEC MCCICAOBAHUA, BBIACIATE IPOBECPACMOC MPCAINOIO0KCHUE, OICHUBATH
MMPaBUJIBHOCTH MMOPAAKA MPOBCACHUA UCCIICAOBAHMS, [1CJIaTh BLIBOIBI;

MPOBOAUTH OMNBITHI 110 HAOMIOACHUIO (PU3UYECKHUX SBICHUM WM (U3NYECKHX CBOMCTB Tl
(KanmuJUIApHBIE SABJICHUS, 3aBUCUMOCTb JIaBJIEHHUS BO3/yXa OT €ro o0béMa, TeMreparypbl, CKOPOCTH
IIpoliecca OCTBIBAHMS M HarpeBaHUs NPHU W3JIYYEHUH OT LBETA HU3JIydarollen (mornommatoeit)
MIOBEPXHOCTH, CKOpPOCTb HCIIapEHUS BOZBI OT TEMIEPATYPHI KHUAKOCTU U IUIOIIAIN €€
MIOBEPXHOCTH, AJIEKTPU3aLUs TEJl W B3aUMOJICHCTBUE IJIEKTPUUYECKUX 3apsI0B, B3aMMOJIECHCTBUE
IIOCTOSIHHBIX MAarHuWTOB, BM3yajW3allds MarHUTHBIX IIOJIEH TIOCTOSIHHBIX MarHUTOB, JEMCTBUSA
MarHMTHOTO IOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOIBUTATEIS
MOCTOSIHHOTO TOKa): (OPMYJIMPOBATH IPOBEPSEMBbIC IPEANONOKEHHsI, COOMpaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, OMMCHIBATH X0 ONbITA U (POPMYJINPOBATH BHIBOJIBI,



BBINIOJIHATH MPSMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIIBHON BIIAKHOCTH BO3yXa, CUJIbI
TOKa, HANPSDKEHUS C MCIOJIb30BAaHUEM aHAJIOTOBBIX IMPUOOPOB M NATYUKOB (DPM3UYECKUX BEIHUMH,
CPaBHHBATh PE3YJIbTATHI U3MEPEHUH C YIETOM 33JaHHON aOCOFOTHON OTPEITHOCTH;

MPOBOAUTH HCCJIENOBAHUE 3aBUCUMOCTH OJHOM (U3NYECKOM BEIWYMHBI OT JAPYroil c
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTH COMPOTUBIICHUS MPOBOJAHUKA OT €ro JUIMHBI,
IJIOIIAAU TIONEPEYHOI0 CEYEHHUs U YJEIBHOI0 CONPOTUBIICHHUS BELIECTBA IIPOBOJAHUKA, CUIIBI TOKA,
UIYIIETO Y€PE3 TPOBOJAHUK, OT HANIPSIKEHHS HA IMPOBOJHUKE, UCCIEAOBAHUE MOCIEA0BATEIBHOIO U
NapajuIeIbHOTO COEIMHEHUN MPOBOJHUKOB): IJIAHUPOBATh HCCIIEOBaHUE, cOOUpATh YCTAHOBKY U
BBITIONHATh U3MEPEHUS, CIeAys MPEIJIOKCHHOMY IUIaHy, (PUKCHPOBATh PE3YNIbTAThl MOTy4EeHHOM
3aBHCUMOCTH B BHJI€ TaOJIUIl ¥ TPaHKOB, 1€7aTh BEIBOBI 110 pe3yJIbTaTaM HUCCIIEIOBAHUS;

MPOBOJIUTH KOCBEHHBIE W3MepeHHs (PHU3MUeCKuX BeMWYUH (yJelbHAs TEII0EMKOCTD
BEILIECTBA, CONPOTHUBIIEHHE IPOBOJHMUKA, pab0Ta M MOLIHOCTb 3JIEKTPUUYECKOI0 TOKA): MJIAHUPOBAThH
U3MEpEHUs, COOMpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIIEAys TNPEJIOKEHHON HHCTPYKLMH, U
BBIYHCIIATH 3HAYCHUE BEJIUYUHBI,

coOIIr0IaTh MpaBHiIa TEXHUKKA OE30MAaCHOCTH MIPU paboTe ¢ 1abopaTopHBIM 000pYyI0BaHUEM;

XapaKTepu30BaTh MPUHLMUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWUCTB C
OTIOpPOl HA X ONMHUCAHH (B TOM YHCIIE: CHCTEMA OTOIUICHHS JOMOB, TUTPOMET, ITapoBasi TypOuHa,
aMIepMeTp, BOJBTMETP, CUETUMK DSJICKTPUYECKOH 3SHEPruH, 3JIEKTPOOCBETHUTENbHbIE MPUOOPSI,
HarpeBaTeJIbHbIE AIEKTPONPUOOPH! (IIPUMEPHI), SJIEKTPUUECKUE MPEJOXPAHUTEIH, JIEKTPOMArHUT,
AJIEKTPOABHUraTeNb MOCTOSHHOIO TOKA), MCIONB3Yys 3HAHUSA O CBOMCTBAaX (PU3MUECKUX SABICHUNA U
HeoOxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUUECKUE YCTPOHCTBA M M3MEPUTENIbHBIE MPHUOOPHI IO CXeMaM U
CXEMAaTUYHBIM pUCYHKaM (’KMJIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP, JIBUraTelb
BHYTPEHHEIO CrOpaHMs, 3JEKTPOCKON, PEoCTaT), COCTAaBIATh CXEMbI 3JEKTPUYECKHX Ienen ¢
NOCJIEI0BATENIBHBIM U MApaJUIEIbHBIM COCMHEHUEM DIEMEHTOB, pa3jindas yCIOBHbIE 0003HAYEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIETIEH;

MPUBOJUTH MPUMEpPHI (HAXOAUTh MH(OPMALIKIO O IPUMEpax) MPaKTUYECKOTO UCTIOIb30BaHUS
(Gu3nUecKux 3HAHUI B MOBCEIHEBHON XM3HM i oOecredeHus 0e30MacHOCTU MpH OOpalleHuu ¢
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOIIOACHHUS HOPM
HKOJIOTUYECKOIO MTOBEJICHUS B OKPYKAIOLIECH Cpelie;

OCYILIECTBIATh MOUCK MH(popMauuu ¢Gu3nydeckoro cojaepxkanus B VHTepHeTe, HA OCHOBE
UMEIOIMXCS 3HAHUN M MyTEM CpaBHEHUS JOMOJHHUTEIbHBIX MCTOYHUKOB BBLIEIATh MH(OpMAaIHIio,
KOTOpasi SIBJSIETCS IPOTUBOPEUMBOI HIIM MOKET ObITh HETOCTOBEPHOM;

UCMOJb30BaTh MPU BBINOJHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIONMYJSPHYIO JIUTEPaTypy
bu3nYeCKOro coaep KaHusl, CIpaBOYHbIE MaTepHalIbl, pecypchl cetu MHTepHeT, BIaaeTs npuéMaMu
KOHCIIEKTUPOBAHUs TEKCTa, peoOpa3oBaHus HHPOPMAIIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3maBaTh COOCTBEHHBIC TIMCBMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHUs, 00001mas
UHPOPMALIMIO U3 HECKOJBKHX HCTOYHHKOB (DU3MYECKOTO COAEp)KaHUS, B TOM YHCIE MyOINYHO
MIPEACTABIISITh PE3YNIBTATHI MPOSKTHON WJIM MCCIIEIOBATEIBCKON IEATEIbHOCTH, ITPH 3TOM I'PaMOTHO
WCIIONIb30BaTh HM3yYEHHBIM TOHSATUWHBIN ammapar Kypca (QU3WKH, COMPOBOXAATh BBHICTYILICHHE
MpE3EHTALNEH;



IpU BBIIOJHEHWH Y4YEOHBIX MPOEKTOB M HCCICNOBAaHUN (PU3MYECKHX IPOLECCOB
pacrpenessaTh 00s3aHHOCTH B TPYINIE B COOTBETCTBUU C IOCTABJICHHBIMH 33aJadyaMH, CICIUTh 3a
BBINIOJIHEHUEM IUIaHA JIEUCTBUN U KOPPEKTUPOBAThH €r0, aeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIaJ
B JICATEIILHOCTh TPYIIbI, BEICTPaUBaTh KOMMYHUKATHBHOE B3aMMOCHCTBUE, TIPOSIBIISISE TOTOBHOCTh
pa3pemath KOHQIHUKTHIL.

K koHny obyyenuss B 9 kiacce mpeAMETHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

WCIONB30BAaTh  IOHATUS: CUCTEMA  OTCYETa, MaTepuajgbHas TOuYKa, TPAaeKTOpPHS,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO JBWXKEHHUs, Aedopmarus (ympyras, IJacTU4ecKas), TpEHHe,
HEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M MEPerpy3KH, LEHTP TSKECTH, aOCOIIOTHO
TBEP/OE TENO, LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXAHUYECKHE KOJEOAHUS U BOJIHBI,
3BYK, HH(PA3BYK U YIbTPA3BYK, FJIEKTPOMArHUTHBIE BOJHBI, IIIKaTa 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OMU30PYKOCTh M JAIbHO30PKOCTh, CIEKTPHI MCITYCKaHUS M IOTJIONICHUs, aiubda, OeTa- U ramma-
W3IJIy4€HHUs], U30TOIIbI, SACPHAs SHEPIeTHKA;

paznuuaTh SABJICHHS (PaBHOMEPHOE U HEPaBHOMEPHOE MPAMOJIUHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKCHUE, CBOOOHOE IMaJICHHE TeJl, pABHOMEPHOE IBIIKCHHUE
110 OKPY)KHOCTI/I, B3aI/IM0I[€I\/JICTBI/I€ TCII, peaKTI/IBHOG JBUXXCHUC, KOJIC6aTeJH>HOG JOBUXKCHUC
(3aTyxaromme W BBIHYXJCHHBIC KOJeOaHHs), PE30HAHC, BOJIHOBOE JBM)KECHHUE, OTPAKCHUE 3BYKA,
NPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAKCHHWE M TIPEJIOMJICHHE CBETa, IOJIHOC BHYTpPEHHEE
OTPaKCHHE CBETa, PA3JIOKCHHE OCJIOro CBeTa B CICKTP M CJIOKEHHE CIEKTPaIbHBIX I[BETOB,
I[I/ICHCPCI/ISI CB€Ta, C€CTCCTBCHHAaA paI[I/IoaKTI/IBHOCTI), BO3HUKHOBCHHC HI/IHCﬁ'—I&TOFO cneKTpa
U3ITy4eHUs) TI0 OMUCAHHWIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOe (GU3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHNUE MU3YyYEHHBIX (PU3UUYECKUX SBJICHUHA B OKpYXKarolleM MHpe (B TOM
yhuciie (U3NYECKUE SIBIECHUS B TMPUPOJE: NMPWIMBBI U OTJIMBBL, JABMKeHUE MiaHeT ColHeyHOU
CUCTEMBI, PEAKTUBHOE JBM)KCHHE JKUBBIX OpIaHM3MOB, BOCIPUATHUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHHE, CeIICMMUECKHUE BOJIHBI, IIyHAMH, 3X0, LIBETA TeJI, ONTUYECKUE SIBJICHUS B MPUPO/IE,
Ouonornyeckoe JeMcTBUE BHIUMOIO, YIbTPAa(pHUOJIETOBOTO M PEHTIEHOBCKOTO M3JIyYEHMH,
€CTECTBEHHbIN PaJMOaKTUBHBIN (POH, KOCMHUECKUE JIyUHd, PaJIMOAKTUBHOE U3IyYEHHE MPUPOIHBIX
MHUHEpAaJIOB, ACUCTBUE PaJIMOAKTUBHBIX M3JIyYEHUH Ha OpraHHW3M 4YeJOBEKa), IPU 3TOM MEPEBOAUTH
MPAKTUYECKYIO 3a/lady B Y4eOHYIO, BBIJENATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3NYECKHX
SIBIICHUI;

ONMCHIBATh M3y4YEHHBIE CBOMCTBA TN W (U3NYECKUE SIBJICHHUS, HCHOJIb3Ys (uznyeckue
BEJIMYMHBI (CPENHAS MU MIHOBEHHAs CKOPOCTh Tejla NP HEPABHOMEPHOM JIBUJKEHUH, YCKOPEHHE,
nepeMenieHue, myTh, YIiioBas CKOPOCTh, CUJla TPEHUSI, CUJIa YIIPYTrOCTH, CHIIA TSHKECTH, YCKOPEHHE
CBOOOJTHOTO Ma/IEHUS, BEC Tella, UMITYJIbC Tejla, UMIYJIbC CUIJIbI, MEXaHWYecKas paboTa U MOILTHOCTb,
NOTEHLIMaJIbHAsl PHEPIUs Tejia, MOJHATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHLMAaJIbHAas SHEPrus
CKAaTOM TpPYKMHBI, KMHETUYECKasi DHEPIUs, IOJHAs MEXaHWYecKass SHEprus, NEpUo] U 4YacToTa
KojeOaHul, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTbh CBETa, IOKa3aTelb
NPEJIOMIIEHUS! CPEIbl), IPH ONMCAHUU MPABUIBHO TPAKTOBATh (PM3UUECKUH CMBICI HCHOIb3YEMbIX
BEJIMYMH, 0003HAUYEHUS W €IUHULBI (PU3NYECKUX BEIMYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpapuKH H3y4EHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUYUNH;



XapaKTepu30BaTh CBOMCTBa Tel, (U3NYECKUE SIBICHHUS W MPOLECCHl, HCHOJIb3Yys 3aKOH
COXpPaHEHMsI SHEPIUH, 3aKOH BCEMUPHOIO TATOTEHMs, HPUHLMII CYHNEPIO3ULMHU CHJI, MPHHLIUI
OTHOCUTENIbHOCTH ['anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPa)KEHUS U
IPEJIOMIIEHUS CBETA, 3aKOHbI COXPAHEHMsI 3apsJ0BOI0 U MAaCCOBOI'O YMCEJI MPH AACPHBIX PEAKLUAX,
Opd 5TOM [1aBaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alMChIBaTh €r0 MaTeMaTU4YeCcKOoe
BBIPa)KEHHUE;

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHTyalui
IPAaKTUKOOPHUEHTUPOBAHHOTO XapakTepa: BBIABIATh INPUUMHHO CIIEACTBEHHBIC CBSI3U, CTPOMUTH
o0bsicHeHHEe M3 2—3 JIOTMYECKHX INaroB € OMOpOil Ha 2—3 H3Yy4EHHBIX CBOWCTBA (PHU3UYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacy€THbIE 337aud (ONMUparOIIMEcs Ha CHUCTEMY U3 2—3 ypaBHEHUIl), UCIOJb3YS
3aKOHBI U (pOpPMyJIBI, CBA3BIBAIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a7auu
3aMMCBhIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTAIONIME WM W30BITOYHBIE HAaHHBIC, BHIOWPATH
3aKOHbl M (GOpPMyNbl, HEOOXOAWMBIE JUIsI pELICHMs, NPOBOAUTH pacuéTbl M OLEHHUBATh
PEATUCTUYHOCTD MOJIYYEHHOTO 3HaUCHHSI (PU3MYECKON BETMIHHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO DPELIUTh MPH MOMOIIM (DU3MUYECKUX METOJIOB,
UCIIOJIB3Ysl OMHCAaHUE WCCICJAOBAHMS, BBIICIATH TMPOBEPSEMOE TMPEANOI0KEHHE, OlICHUBATh
MPaBWIBHOCTh TOpSAJKA TMPOBEIEHUS HCCIENOBaHUS, JelaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHU U OTIBITOB;

MPOBOAMUTH OMBITHI 10 HAOMIOACHUIO (PU3UYECKUX SBICHUN UM (PU3UUECKHX CBOMCTB Tem
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpaHEHUS HHEPruH, 3aBUCUMOCTb IEpHUOAA
Koje0aHui MPYKUHHOTO MasTHHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MajbIX KOJIEOAHUN, MPSAMOJIUHEHHOE PACHpPOCTPAHEHUE CBETA, Pa3JIOkKEHHE Oeoro
CBETa B CIIEKTP, M3YYCHHE CBOWCTB M300paKEHUS B TIOCKOM 3€pKajlie M CBOWMCTB H300paKeHHUS
npeaMeTa B COOMpAroIieil JIMH3e, HaOII0IeHNEe CIUIONTHBIX U JIMHEWUYAThIX CHEKTPOB M3ITYUCHUS):
CaMOCTOSITENIbHO cOOUpaTh YCTaHOBKY M3 M3OBITOYHOrOo Habopa oO0OpyIOBaHUS, OMUCHIBATH XOJ
OTbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

IIPOBOJIUTH MIPU HEOOXOJUMOCTH CEpHUIO MPSIMBIX M3MEPEHUH, onpenenss cpeaHee 3HauUeHue
u3MepsieMol BeNMUYUHBI ((POKYCHOE paccTosHuEe coOuparoniel JMH3bI), 0OOCHOBBIBATH BBHIOOP
crioco0a u3MepeHus (M3MepUTEeNHLHOr0 Ipudopa);

MIPOBOAUTH UCCIIEOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH C MCIIOIb30BAHUEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh MYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JBMKEHHUU 0€3 HadabHOU
CKOPOCTH, MepHoJa KoJeOaHUi MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTIJia
OTpaKEHHsI CBeTa OT yrja MaJeHus M yrjia MNpeJoMIEHHs OT yIjla MNajJeHus): IUIaHUPOBATh
UCCJIEIOBaHUE, CaMOCTOATEIbHO COOHMpaTh YCTAHOBKY, (UMKCHPOBATh PE3yibTaThbl IMOJYy4YEHHOU
3aBHCUMOCTH (PU3UYECKUX BEMYMH B BUJAE TaOIMIl U rpadMKOB, JeNaTh BBIBOJBI 110 pe3yibTaTaM
HCCJIEJIOBAHMUS,

MPOBOANTHh KOCBEHHBIE M3MEpPEHUsl (PU3NUECKUX BEMUYHH (CPEAHSSI CKOPOCTh U YCKOPEHUE
TeJla TIPU PAaBHOYCKOPEHHOM BM)KCHUH, YCKOPEHHE CBOOOIHOTO MAaICHUS, KECTKOCTh MPYKHUHBI,
KOX(P(GUIIMEHT TPEHUS CKOJBKCHHs, MeXaHWdeckas padoTa M MOIIMHOCTh, 4YacTOTa WM TIEPUOJ
KOJICOAHWH MAaTeMaTHYECKOTO M TPYKHHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOMPAIOIIECH JINH3BI,
palIMoOaKTUBHEIA (DOH): TUTAHHPOBATH W3MEPEHUS, COOMpaATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIMOJIHATh M3MEPEHHUs, CIeays MPEIUIOKEHHOW WHCTPYKIIMH, BBIYUCISATH 3HAUYCHUE BEIUYHUHBI U



AQHAJIM3UPOBATH IIOJIYYCHHBIC PE3YNIBTAThI C YUETOM 3aJaHHOM IIOTPELIHOCTH U3MEPEHU;
co0Jr01aTh MpaBUiIa TEXHUKH O€30IaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM;

pas3iindaTb OCHOBHBIC NPHU3HAKKW HU3YYCHHBIX (bHSI/I‘-IeCKI/IX MOI[GJIGP'II MarcepurajibHad TOYKaA,
a0COJIFOTHO TBép,Z[OC TEII0, TOYCYHBIM MCTOYHHK CB€Ta, JIy4, TOHKasd JIMH3a, IIJIaHECTapHas MOJCIIb
aToOMa, HYKJIOHHad MOACJIb aTOMHOI'O sA1pa,

XapaKTepu30BaTh MPUHLMUIIBI AEUCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OIOpOM Ha X OMMCAHHUA (B TOM YHCIIE: COUAOMETP, JaTUUKH [1OJIOKEHHUS, PACCTOSIHUS U YCKOPEHUS,
pakera, 9XOJOT, OYKH, MepHuckor, ¢oToanmnapar, ONTHYECKHE CBETOBOBI, CIIEKTPOCKOIIL,
JO3UMETp, Kamepa BuibcoHa), UCHONB3ys  3HAHHUS O CBOMCTBAaX (PM3NYECKUX SIBICHUH U
HeoOXoauMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKM H3YYEHHBIX TEXHMUYECKUX YCTPOICTB,
U3MEPUTENIBHBIX HNPUOOPOB U TEXHOJOTMYECKUX MPOLECCOB NPU PEIIEHUHM Y4eOHONPaKTUUYECKUX
3a/1a4, ONTUYECKHUE CXEMbI Ul MOCTPOCHUS H300paKC€HHM B IUIOCKOM 3€pKajle M coOuparouieit
JIMH3E;

MIPUBOANTH PUMEPHI (HAXOIUTh HH(OPMAIIHIO O IIPUMepax ) MPAKTHIECKOTO UCIOIB30BAHMUS
¢u3nUecKux 3HAHUHM B MOBCEIHEBHOM >KM3HM 111 oOecriedeHus 0€30MacHOCTH MpHU OOpalleHuu ¢
npubopaMl M TEXHUYECKUMHU YCTPOHMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEN CpelE;

OCYIIECTBIATh NOUCK HH(popmanuu  ¢dusnueckoro coaepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (hOPMYIUPYs MMOMCKOBBIM 3allpoCc, HAXOAWUTh IMYTH ONPEAEICHHs JOCTOBEPHOCTH
MOJIyYeHHOU MH(OpMaLMK HA OCHOBE UMEIOIINXCS 3HAHUHN U TOTIOJTHUTEIbHBIX HCTOUHUKOB;

UCMOJb30BaTh MPH BBHIMOJIHEHUH YUYEOHBIX 3a/JaHUNl HAyYHONOMYNISAPHYIO JIUTEPaTypy
(bu3NYECKOro coep KaHMsl, CIPaBOYHbIE MaTepHalIbl, pecypchl cetu MHTepHeT, BnaaeTy npuémamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus MHGOPMAIIUK U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE MH(pOpMAIUU U3
HECKOJIbKUX HMCTOYHUKOB (PU3MUECKOrO cojep)KaHus, MyOIUYHO TPEACTaBIATh PEe3yJbTaThl
IIPOEKTHOM MJIM MCCIIEN0BATEIbCKON NEATEIbHOCTH, TP 3TOM I'PAMOTHO HMCIIOJIb30BATh N3YYEHHBIN
NOHATUIHBIN anmapaT U3y4aeMoro pasjena (U3UKH U COMPOBOXKAATH BBICTYIUIEHUE MPE3EHTALUEH ¢
y4€TOM 0COOEHHOCTEN ayTUTOPUHU CBEPCTHUKOB.
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