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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOKEHUN W TpeOOBaHUM K pe3ysibTaraM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€ToM deaepaabHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Ousnkay.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBleHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH OOYYAlOIIMXCS W OPraHU3alfi0 H3y4YeHUs
Gbu3MKKM Ha JESITeNbHOCTHON OCHOBe. B mporpamMme mo (¢u3MkKe Yy4YUTHIBAIOTCS
BO3MOXXHOCTH yudeOHOro mpeamera B peanmzanuu Tpedboanuit ®I'OC OO0
IJTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYYCHHs, a TAKKe
MEXMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 0011er0 00pa3oBaHus.

[Iporpamma no pu3uke ycraHaBIMBaEeT paclpeiesieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), Mpejjaraet NpuMepHyI0 MoCIeq0BaTENbHOCTD
U3yYeHHs TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOIO COACpPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yYaIOIINXCS.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ LEIbI0 OKa3aHHUs METOJIUYECKON
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 Y4eOHOMY IIPEAMETY.

duszuka SABISETCA  CHCTEMOOOPA3ylOIIMM JJIsi  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, TOCKOIBKY (hPU3HUECKHUE 3aKOHBI JIEXKAT B OCHOBE IPOIIECCOB
U SBIICHUH, H3y4aeMbIX XHMHEH, OuoJIOTHEW, acTpoHOMHEH U (QuanUecKon
reorpagued, BHOCUT BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
NpeloCcTaBisieT HauOoJsiee SICHble O00pa3lbl MNPUMEHEHHS HAayYyHOTO METojia
MO3HAHMS, TO €CTh CII0CO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 3a/a4d (PU3NYECKOTO OO0pa30oBaHUS B CTPYKTYpEe OOIIETOo
0o0pa3oBaHusi COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH U
UHTEpeca K HayKe y 00yJaroluxcsl.

N3yyenne ¢u3uku Ha 0a30BOM ypOBHE TpearojiaraeT OBJIaJEHUE
CIIEIYIOIIUMHA KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOIMIMMH €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIGHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIJIEI0BAHNUS;

e UHTEPIPETHPOBATH  JAaHHbIE M  HCIOJB30BaTh  HAyYHbBIE
JI0Ka3aTeNbCTBA JUIS TOTYYCHHSI BHIBOJIOB.

[lenrn w3yueHus (U3UKH HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
onpeneneHsl B KoHuenuuu mnpenofaBaHus ydeOHOro mnpeamera «®Pusnka» B
oOpa3oBareNbHBIX opraHuzanusx Poccuiickoit ®@enepanu, peagu3yOIMIMX
OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKIAEHHOW peIICHHEM



Komnerun Munucrepctsa npocseiienusi Poccuiickoit deaeparuu (MpoTOKO OT 3
nekaodpst 2019 r. Ne T1IK-4BH).
Heau uzyyeHus: pu3uKu:

npuoOpeTeHNEe WHTEpeca W CTPEMIJICHHS OOYyYalomuxcsi K HaydHOMY
W3YYECHUIO TPHUPOJIBI, PA3BUTHUE HUX HMHTEIUIEKTYAJIbHBIX W TBOPYECKUX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHMs U (OpMHUpPOBaHUE
MCCJIEIOBATENIECKOTO OTHOIIEHHUS K OKPYKAIOIINM SIBJICHUSIM;
dbopMHpOBaHUEe HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTara H3yYCHHS
OCHOB CTPOCHUSI MaTEePUH U (PyHIAMEHTAILHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TPEACTaBICHUN O poyid (DU3UKHU U1l PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTHU;

pa3BUTHE  TPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHATLHON JeSTELHOCTH, CBI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
JanbHeieMy 00y4eHHUI0 B 3TOM HallpaBiICHUH.

JlocTikeHne 3TUX LieJied MmporpaMMbl Mo (U3MKe Ha yYpOBHE OCHOBHOI'O
o01ero 00pa3oBaHus 00eCeYUBACTCA PELICHUEM CIIEIYIONINX 3a1aY:

NpHOOpeTEeHNWEe 3HAHUH O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MATrHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX;

npruoOpeTeHNne YMEHUN ONKMCHIBATh U OOBSACHATh (DU3NUYCCKHE SBICHUS C
UCIIOJIb30BaHUEM TIOJYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHUS MPOCTCHINMUX pPacy€THBIX 3a7ad ¢
UCIIOJIb30BaHUEM bu3nIeCcKuX MoOJIeTICH, TBOPYECKUX U
NPaKTUKO-OPUEHTHUPOBAHHBIX 3a71a4;

pa3BUTHE YMEHUH HAOJI0aTh IPUPOHBIC SBJICHHS U BBHITIOJHSITH OIBITHI,
1abopaTtopHble  pabOThl M AKCICPUMCHTAIBHBIC HCCICIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX TIPHOOPOB;

ocBocHHE TIPpUEMOB pabOThI ¢ MHPOpPMALUEH (U3HMUECKOTO COMEpPIKAHMS,
BKJIIOYAst HHPOPMAIIMIO O COBPEMEHHBIX JOCTHIKCHUSIX (DU3NKHU, aHATIHU3 U
KPUTHYECKOE OLICHUBAHKE WH(POPMAIINY;

3HAKOMCTBO €O c(hepamu TpoecCHOHATBEHOMN NeATeTLHOCTH, CBI3aHHBIMU
C (uU3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHXKEHUSIX (PU3MYECKON HAYKH.

Ha u3ydenue usuku (6a30BbIM ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETro

obpazoBanus oTBoauTCs 238 "acoB: B 7 Kiacce — 68 "acoB (2 yaca B HENENO), B 8
Kiacce — 68 yacoB (2 vaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeZelo).

[Ipennaraemeiii B mporpamMme no ¢Gu3Mke rnepedeHb JadopaTOpHbIX padoT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUUTENb JIeJaeT BbIOOp MPOBEICHUS



7a00paTOpHbIX PabOT M ONBITOB C YYETOM HHIUMBUIYAIbHBIX OCOOCHHOCTEN
0o0yyJaroumxcsi, CucKa SKCIEPUMEHTANBHBIX 33JaHuil, MpejaraéMbplx B paMKax
OCHOBHOTO FOCYJJApPCTBEHHOTO K3aMeHa 1o (Pu3uKe.



COJEPXAHUE OBYUYEHUA

7 KUIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUHU OKPY:KAKOIIEro MUpa.

@uszuka — Hayka O mnpupoxe. fABnenHus npuponbl. DHU3UYECKUE SBICHUA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. M3Mepenue ¢usnyeckux BenuyuH. Dusnueckue
npubopsl. [lorpemHocts u3mepeHuit. MexxayHnapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKHM H3y4yaloT MPUPO.Y.
EctecTBeHHO-HAY4YHBI METOJ MO3HaHMs: HAOJIIOJCHHE, MMOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBI)KEHUE TUTIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHHE
HaOmogaemMoro siBiaeHus. Onucanue Gu3nUecKUX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, JSJIEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. @uznyeckue mpuOOPHl U MpoLEeAypa NPSAMbIX U3MEPEHUN aHAJIOTOBBIM U
U(PPOBBIM TPUOOPOM.

Jlabopamopnsie padomul u onsimel.

1. Omnpenenenue UEHBI ACEHUS MIKAJIbI U3MEPUTEIHHOTO TPHOOpa.

2. M3mepenue paccTosTHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TETA.

4. OnpezneneHue pa3MepoOB MabIX TEN.

5. M3mepenue TeMmeparypbl HpU HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE TMIOTE3bI: NAJBHOCTH MOJIETA
HIapuKa, MyImeHHOr0 TOPU30HTAIbHO, TeM O0JIbllle, 4yeM OOJbIlle BhICOTA
yCKa.

Pa3znean 2. IlepBoHayajibHbIEe CBeeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pasMepbl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YacTHL C
TemrnepaTypoii. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaJIIMYEeCKUX) Tell. B3auMMOCBA3b MEXIy CBOMCTBAMHM BELIECTB B PAa3HBIX
arperaTHbIX COCTOSHMSIX M MX aTOMHO-MOJIEKYJSIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO JBUKEHHUS.



2. HabGmonenue nuddyzum.
3. HaOmionenue — siBneHud,  OOBSACHAIOIMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKMBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJAOM psaoB (C  HUCIOJIb30BAHUEM

dbortorpaduii).
2. OnbIThI IO HAOMIOACHUIO TEIJIOBOIO PACHIMPEHUSI Ta30B.
3. OmnbITe MO OOHAPYKEHHUIO ACHUCTBUS CHUII MOJIEKYJISIPHOTO MIPUTSKEHUS.
Pa3nen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe ABWKEHUME. PaBHOMEpPHOE W HEPABHOMEPHOE JBUKECHUE.
Ckopoctb. CpellHAsl CKOPOCTh IPU HEPABHOMEPHOM IBWKEHHHM. Pacuér nmyTtu u
BPEMEHU JBUKECHHUS.
SBneHue uHepUMH. 3aKOH WHEpUMU. B3ammojnelcTBue Tea Kak NPUYHMHA
W3MEHEHUSI CKOPOCTH JBWXKEHMs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTepucTUKa B3auMozeucTBHs Ten. Cuina ynpyrocTd M 3aKoH
['yka. M3mMepenue cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TsokecTy. Cuila TsKecTH Ha Opyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HaIMPABJEHHBIX MO OJHOMN mpsiMou. PaBHOneicTBytomas cuwi. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHne B IpUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnroneHue MexaHWMYECKOTO JIBYDKCHHS TEJa.
2. HM3mepeHune CKOpoCTH NPSMOJIMHENHOTO JBHXKEHUS.
3. HaOmronenue siBfieHus HHEPIUU.
4. HaOmroneHue u3MeHEHUs: CKOPOCTHU MPU B3aUMOJICUCTBUH TEJl.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBHUIO TEJ.
6. Crno)xeHue cuJji, HalpaBJIEHHbIX M0 OJJHON MPSIMOM.
Jlabopamopnsie padomul u onsimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMsI (IIapUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. Ompenenenne CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WM IIMapuKa Io
HAKJIOHHOM IIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHus (nedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CUIIBL.

5. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTEH 1 ra3oB.



Hasnenne. CriocoObl YMEHBIIEHNS U YBEJIUYEHU AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJIEHHs rasa oT oObéma, TemmepaTypsl. Ilepemaua naBneHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M Taszamu. 3akoH Ilackama. IImeBmatmueckue
MAaIIMHbI. 3aBUCHUMOCTh JABJICHHS KHJIKOCTH OT TIyOuHBbI. ['mapocratuueckuit
napagokc. Coobmatoiuecs: cocynsl. ['uapaBianueckne MEXaHU3MBI.

Atmocdepa 3emsn u atmMocdepHoe naBiaeHUe. [IpuumHBI CylECTBOBaHUS
BO3QylIHOW o6osouku 3emiu. OnbiTr Toppuuemnu. M3mepenune armocepHOro
JaBJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO AABIIEHHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 17151 U3MEPEHHUs aTMOC(PEPHOTO 1aBICHUSI.

JlelicTBue XKUIAKOCTH M rasa Ha IOTPYKEHHOE B HUX Teso. BelTamkuBaronas
(apxumenioBa) cuna. 3akoH Apxumena. [lnaBanue Ten. BoznyxomnnaBanue.

Jlemoncmpayuu.
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3aBUCUMOCTH JAABJEHUS ra3a OT TeMIEepaTyphl.

[Iepenaua naBieHUs KUJIKOCTHIO U Fa30M.

CooOwaroiuecs cocy/bl.

['mapaBnuueckuu mpecc.

[IposiBinenue necTBUs aTMOCPEPHOTO JABICHUS.

3aBUCHMOCTh BBITAJIKMBAIONIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YaCTH
T€JIa U TNIOTHOCTH KUJKOCTH.

PaBeHCTBO BRITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.
VYcnoBue naBaHus TeJ: MUIABAHWE WM MOTPYKEHUE TEN B 3aBUCUMOCTHU
OT COOTHOLIEHHUS TJIOTHOCTEW TeNa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTrpyKEHHOI B
YKUJIKOCTh YaCTH TeJa.

OnpenesneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEH CHJIbI, IEUCTBYIOIEH HA TEJIO
B )KMJIKOCTH, OT MacCChl TeJa.

OnpITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJKHBAOIIECH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJAKOCTH, OT OOBbEéMa NOTrpyKEHHOU B
YKUJIKOCTh YaCTH TE€JIA U OT INIOTHOCTH KUIKOCTH.

KoncTtpyupoBanue apeomerpa WIH KOHCTPYMPOBAHHUE JIOAKA H
OIIPENIEIIEHHUE €€ TPY30I0AbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIUs.

Mexannueckas padbota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue TmpaBUja pPABHOBECHS phluara K OJIOKY.



«3onoroe mnpaBuso» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MbI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHLMANbHAs SHEPIUSL.
[IpeBpalleHre 0JTHOTO BU/Ia MEXAHUYECKOW SHEPTHH B JIPYroil. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHUSA NPU PABHOMEPHOM JBIXKEHUHU Tela

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnenoBaHue yclnoOBUM paBHOBECHS pbluara.
3. Wsmepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIACC

Pa3nea 6. TenjioBbIe ABJICHUS.

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO--KUHETUYECKOH TEOPUU CTPOCHHMS
BemecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. OINBITBI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU.

Mopnenn TBEPAOro, MXUAKOTO U Tra3000pa3HOrO0 COCTOSHMI BEIIECTBA.
Kpucrannnueckue u amopdusie tera. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHU MOJIEKYJIIPHO--KUHETUYECKOW TEOPHH.
CMaurBaHMe U KaNWULIpHBIE sBIEHUS. TemoBoe pacliupeHue U CKaTue.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBUKCHUS
yacTull. BHyTpeHHsis sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH DSHEPIUU:
TeIruIonepeaaya " COBEpLIEHUE paboTHI. Bunpr TEIIONEPENAYHN:
TEILIONPOBOIHOCTD, KOHBEKIUS, U3IyYEHHE.

KonuuectBo Tenmnotel. YenbHas TEMIOEMKOCTh BeLIECTBA. TemnaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TemoBoro Oananca. IlmaBnenue u
OTBEPJAEBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAs TEIUIOTA ILIABJICHUS.
[TapooOpazoBanue u kouaeHcarus. Mcmapenme. Kunenme. YnenpHas Terora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTyphl KHIIEHHA OT aTMoc(hepHOro
JABJICHUS.

BuiaxxHoCTh BO3MyXA.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTa CTOPAHUS.

[Mpunuuner padotel TemnoBbix aBurareneit KIIJ] temmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIBI.

3aKOH COXPAaHEHUS U MPEBPALLEHUs SHEPTUH B TEILIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

1. HaGmonenue OpOyHOBCKOTO JBUKEHHS.
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HaGmonenune nuddysun.

Habmtoienue siBieHn CMaYMBaHUS W KAMMJUTSIPHBIX SBIICHUH.
HabmtoieHue TermmoBoro pacumpeHust Tedl.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHH O0BhEMa W HArpeBaHUU WIIH
OXJIQXKICHHH.

[TpaBuiia u3MepeHus TeMITepaTyphl.

Bune! Teronepenaym.

OxJaxieHue Ipu COBEPIICHUHN PadOTHI.

HarpeBanue npu coBepiiieHUM paOOThl BHEITHUMH CHJIAMHU.

. CpaBHEHHE TETUTOEMKOCTEN Pa3IMYHBIX BEIIECTB.

. HaOmroienue KureHus.

. HabnrogeHune mocTossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Mopenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO PUTSHKEHUS.
OMnbIThI IO BBIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl MO HAOJMIOJIEHUIO TEIMJIOBOTO PACIIMPEHHUS Ta30B, XKUAKOCTEH U
TBEPABIX TEIL

Omnpenenenve AaBieHUs BO3ayxa B OajuIOHE IITTPUIIA.

OnbITel, AEMOHCTPUPYIOUIME 3aBUCUMOCTh JaBJIEHUA BO3AyXa OT €ro
00bEMa 1 HArpeBaHUS WM OXJIAXKICHUSI.

[TpoBepka runoTe3sl JIMHEHHONW 3aBUCHMOCTH IJTUHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

HabGmionenne wu3MeHeHHs BHYTPEHHEW OSHEpPruuM Telna B pe3yibTare
TerIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanue sBiEHHS TEIIOOOMEHAa MPU CMEIIUBAHUM XOJIOAHOW U
ropst4eu BOJBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HArPEThIM METATUYECKUM HUITUHAPOM.

Onpenenenue yaenbHON TEIOEMKOCTH BEILIECTBA.

HccenenoBanue nponecca UCIapeHusl.

OnpeneneHrne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Omnpenenenue yieapHON TEIUIOTHI IJIABJIECHUS JbJA.

Paznen 7. DjaekTpuyecKkue U MATHUTHbBIE SIBJICHUS.

Onextpusanus Ten. JIBa poaa JIEKTpUYECKUX 3apsafoB. B3ammopeilicTBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI/I0B U PACCTOSIHUSI MEXKY TEJIAMH).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [lpuHimn
CYINEPHO3ULINH IEKTPUUECKUX MOJIEH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu sneKkTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Crpoenue aroma. IIpoBOAHMKM U  AUDPJIEKTPUKHA. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOrO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX M ra3ax.

Onektpuueckas menb. Cuna  Toka.  DJEKTPUUECKOE  HAMNpSKEHHUE.
CormnpoTuBiieHHE MPOBOJIHUKA. YJIETbHOE COMPOTUBIEHUE BellecTBa. 3akoH Oma
o yyactka nend. llocnemoBarenbHoe W mapajuIebHOE  COCAMHEHUE
ITPOBOJIHUKOB.

Pabora ® MoOHIHOCTH »dyeKTpuuYeckoro Toka. 3akoH Jlxoymns—Jlenna.
DJIEKTPUYECKUE LIETH U MTOTPEOUTENH JICKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMmoaelWCcTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MarnauTtHoe 1noje. MarHuTHOE 1oJjie 3eMJIM M €r0 3HAYEHME Ui )KM3HU Ha 3eMUle.
OnbiT  Opcrena. MarHuTHoe TOJie  AJIEKTPUYECKOro Toka. IIpuMeHeHwue
AJIEKTPOMArHMTOB B TEXHUKE. J[€HICTBME MAarHUTHOIO TOJISl HA MPOBOJAHUK C TOKOM.
DNeKTpOoJBUTaTellb MOCTOSHHOTO ToKa. lcronb3oBaHWe >IEKTpOJBHUraTesie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SBneHue 3JeKTpoMaruHuTHON MHAYKIMU. [IpaBuio Jlenua.
DJIEKTPOreHeparTop. CnocoOb1 MOJTy4YEeHUS AIEKTPUUECKOU SHEPIUH.
DIEKTPOCTAHIINHI Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUHU.

Hemoncmpauyuu.

DnekTpu3anus Tel.
JIBa poJia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBHUE 3apSIKEHHBIX TEJl.
YCTpONCTBO U ACHUCTBUE DIEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKY U JUAJEKTPUKH.
MoenupoBaHU€ CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO TOJIS.
M cTOYHMKHM TOCTOSIHHOTO TOKA.
JlericTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ["'a30BbIi1 pa3ps.
. I3Mepenune cuibl TOKa aMIepMETPOM.
. I3MepeHne 3JIeKTpUIeCKOro HAPSKEHUs BOJIBTMETPOM.
. Peocrar n marazuH COmpOTUBIICHUMN.
. BzaumopencTBue mNoCTOSHHBIX MAarHUTOB.
. MoniennupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoienupoBaHU€ MAarHUTHBIX MOJIE MOCTOSIHHBIX MATHUTOB.

OnbIT Ipcrena.

MarauTHoe noJie ToKa. DJIEKTPOMArHUT.

JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOJIBUTaTENb MOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

OmnbiTel Dapanes.

3aBUCHUMOCTh HAMNpaBJCHUS UHIYKIMOHHOTO TOKAa OT YCJIOBUU €ro
BO3HHKHOBEHHS.

DneKTporeHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopnsie padomul u onsimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneITbl MO HAONIOACHUIO DJIEKTpU3AIMM Tel MHAYKIMEH U 1pu
COIIPUKOCHOBEHUU.

HccenenoBanue IEUMCTBUSA  DJIEKTPUYECKOIO IO HA IIPOBOJAHUKH U
JTURJIEKTPUKHU.

COopka 1 npoBepka padbOThI IEKTPUUYECKON LIENMU TOCTOSHHOTO TOKA.
W3mepeHne u peryJmpoBaHUE CUIIbI TOKA.

W3mepeHne n peryJnpoBaHue HAIPSKEHHUS.

HccenenoBanre 3aBUCUMOCTH CHIJIBI TOKA, MAYIIETO 4YE€pe3 pPE3UCTOp, OT
COIIPOTHBJIEHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
COIIPOTHUBJICHUS IPOBOJHMKA OT €ro JJIMHBI, IUIOIIAAM ITONEPEYHOTO
CEYEeHHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHUS HANPSKEHUA MPU IOCIEI0BATEIbHOM
COEAMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa MNpPU MNAPAILIETBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThHI IEKTPUUECKOT0 TOKA, UIYIIETO YePeE3 PE3UCTOP.
OnpeneneHue MOUIHOCTU  AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA, UAYLIETO YEPE3 JIAMIIOYKY, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ HarpeBaTens.

HccenenoBanre MarHUTHOTO B3aUMOJICHCTBUS MIOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHMTHOIO TMOJsA MOCTOSHHBIX MAarHuTOB IMpPU  HX
00BEAMHEHUH U Pa3/ICTICHUH.

HccenenoBanne NEUCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJICUCTBUSA
KAaTyIIKM C TOKOM M MAarHuTa OT CHJIbl TOKAa W HalpaBJEHUsS TOKa B
KaTYIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHCcTpyHnpoBaHue 1 u3y4eHue padoThl AIEKTPOIBUTATEINS.

20. smepenue KII/] anekTpoaBUrateibHON yCTaHOBKH.

21. OnBpITBI IO HUCCIECAOBAHUIO SIBJICHUSA DIIEKTPOMArHUTHOM HHIYKIUU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHS W HANPABICHUS WHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexanuyeckue siBJ1eHUsI.

Mexanuueckoe pABwkeHue. MarepuanpHag Touka. (Cuctema OTCUéra.
OTHOCHUTEJIBHOCTE MEXAHWYECKOIO JBIKEHUsA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nerkeHne. HepaBHomepHoe npsMonuHeiiHoe aBmxeHue. CpeaHsss 1 MTHOBEHHAs
CKOPOCTH T€Jla IIPY HEPABHOMEPHOM JIBUKCHHH.

VYckopenue. PaBHOyckopeHHOE mpsMonuHerHOe ABMkeHue. CBoOomHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBMXKEHME MO OKpyxkHocTu. Ileprog m vacrota obGpaieHus.
JIuneiHas u yriaosas CKOpOCTH. LleHTpocTpeMuTenbHOE yCKOpEHUE.

[lepBbiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroTona.
[IpyHIMT CynepO3ULN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHIa TPEHUS CKOJIbKEHHUS, CHUJIa
TPEHUS NIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpEHUE CBOOOIHOIO
nafgeHus. JlBwxenue ruianetr Bokpyr ConHpa. IlepBas kocMmuueckass CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHoBecue marepuaibHOM TOYKH. AOCOIIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

HNmnynsc Tena. M3smeHeHne uMmiyibea. VMmmynbsc cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabota W MOIIHOCTh. PaboTa cui TsKecTH, YHpyrocTH,
TpeHust. CBs3b dHepruu U padotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Haj
IIOBEPXHOCTBIO 3eMiH. [IoTeHInanbHas sHeprus cxkatoi npyxuHel. Kunernyeckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHSI MEXaHWYECKOU
SHEPIUH.

Hemoncmpauyuu.

1. HaOmroneHne MexaHM4eCKOro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.



o vk~ w

10.
11.
12.
13.
14.
15.
16.

CpaBHeHUE TyTEM M TPAEKTOpUW ABHUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne cKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBUKEHUS.
HccenenoBanne npu3HaKkOB PAaBHOYCKOPEHHOIO IBUKEHUS.

Habmonenue ABMKEHUS TeNa MO OKPY>KHOCTH.

HabGmrogenue MexaHM4ecKuX sIBJICHUM, MPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEDHOM M  YCKOPEHHOM JBH)KCHUU
OTHOCHUTENIbHO KabnHeTa (PU3UKH.

3aBUCUMOCTh YCKOpPEHHUs Te€la OT MacChl Te€Jla W JACHCTBYIOIIEH HAa HEro
CHUJIBL.

Hab6nronenue paBeHCTBa CUIT IPU B3aUMOJIEHCTBUH TEJL.

M3meHenue Beca Tena Mpyu yCKOPEHHOM JBHKECHUU.

[Iepenaua umMmysnbca npu B3aUMOJACHCTBUU TEIL.

[TpeoOpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHre UMIYJIbCa MPU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHne UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOJIEHCTBUU.
HabGmroneHnue peakTUBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON YHEPTHH MTPH CBOOOTHOM IMaCHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU MPU ABUKEHUU TeNa MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopnsie padomul u onsimel.

1.

KoHncTpynpoBanue Tpakrta Juisi pa3roHa U JajdbHEHIIEro paBHOMEPHOTO
JIBIDKEHUS MTAPUKA WA TETIEKKU.

Omnpenenenue cpemHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKEHUS
HIapyKa o HaKJIOHHOM MIOCKOCTH.

OnpeneneHne yCKOpPeHHUs Tejla NpU PABHOYCKOPEHHOM JIBXKEHHH TI0
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU NPU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 HayalbHOU CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS Kak psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIINE MTPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko3 PUIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHne KECTKOCTU IPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU Tela
10 TOPU30HTAIBHOM MOBEPXHOCTH.



10. OnpenenieHre padOThl CUJBI  YNPYTOCTH TMpPU MOABEME Tpy3a ¢
HCIIOJIb30BAHUEM HENOABMIKHOI'O U MOBMKHOI'O OJIOKOB.

11. I3yueHue 3akoHa COXPAHEHUS YSHEPTUH.

Pa3znen 9. Mexanndeckue KoJie0aHusI 1 BOJIHbBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJCOAHMI: TIEPHO/T,
4acToTa, aMIUINTYy1a. MateMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBpanieHue
SHEPIUM MPH KOJIeOATEIHHOM JIBUKESHUH.

3aryxaomue — konebanus.  BreiHykaenHole — konebanus.  Pe3zonanc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHWueckux BoJH. [IpomonbHbie H
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHn4yecKHe BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKkocTh 3Byka W BbIcOTa TOHA. OTpakeHue 3Byka. MHpa3Byk u
YIBTPa3BYK.

Hemoncmpauyuu.

1. HaOmronenune xoneOaHMii TeJI IMOJA JNEHCTBHEM CHIIBI TSKECTH U CHIIBI
YIPYTOCTH.

HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habmronenne BeIHYKI€HHBIX KOJI€0aHUI U pEe30HAHCA.
Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIN).
HaOmroienre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKUI PE30HAHC.

o v bk~ wN

Jlabopamopuvie pabomul u onvimeol.
1. OnpeneneHue dYacTOTHl W Mepuojaa KoJieOaHHM MaTeMaTHYeCKOro
MasiTHUKA.
2. OmpeneneHue 4acTOThl U EPUOJIAa KOJIEOAHHUM NMPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHHUM MOABEIIEHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NEPUOAA KOJICOAHHM MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KOJEOAHUM rpy3a, MOABEIHIEHHOTO K
HUTH, OT MacChl Tpy3a.
6. OmbBITBI, JAEMOHCTPUPYIOIIHE 3aBHCHUMOCTh  TEpHOJa  KoJeOaHuit
NPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus cBOOOJIHOIO MaieHUS.
Paznen 10. DiieKTpOMArHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.
ONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiiCcTBa
AJIEKTPOMArHUTHbIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmosnb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.



DJneKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomnHOBBIE CBONMCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3gen 11. CBeToBLI€E SIBJICHHS.

JlyueBass  mogmens»  cBera.  HMcrounumkm — cBeta.  [Ipsamonuneninoe
pacnpoctpanenue cera. 3atMeHust ConHua u JIynel. Otpaxkenue cera. [Lockoe
3€pKajio. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHUss cBeta. llosiHOE BHyTpeHHEe
oTpaxxeHue cBeTa. Mcrnonapb30BaHHE TIOJIHOIO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom mywedt B nmH3e. Onrtuyeckas cucrema (oroanmapara,
MHUKpOCKONIa M Teneckona. ['ma3 kak onrhueckas cuctema. binm3opykocTs U
JATbHO30PKOCTb.

Paznoxxenne Oemoro cBera B cmekTp. Omnbitel Hptotona. Croxenue
CIIEKTpaJIbHBIX IBETOB. J(Ucniepcus cBeTa.

Jemoncmpayuu.

[IpssMOnMHEHOE pacIpOCTPAaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomienue cBera.

OnTryecKkuil CBETOBO/I.

Xona mydeil B coOuparoiieii InH3e.

XO0J ny4yelr B pacCenBaroIIeH JIMH3E.

[Tonyuenune n300paxeHui ¢ TOMOUIBIO JTUH3.

[Tpuniun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mojenb riasa.

11. PaznosxeHnue 6emnoro cBeTa B CIEKTP.

12. [lomyuenue 6en0ro cBeTa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPa)KEHUs CBETOBOIO Jiydya OT yIJia
naJeHUs.
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2. W3ydeHue xapakTepuUCTHK U300pakeHHUs IPpeIMeTa B IIIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCUMOCTH yria NPEJOMIIEHHS] CBETOBOIO Jy4a OT yrjia
NaJICHNS Ha TPAHULIE «BO3yX—CTEKIION.



4. TlomyuyeHue n300paKeHUI C TOMOIIBIO COOMPAIOIICH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSHMSI M ONTUYECKOM CUIIbI cOOMparolen
JIVH3BI.

6. OTBITHI 1O PA3JI0KEHUIO OETIOTO CBETA B CIIEKTP.

7. ONbBITHI TIO BOCHPHATHIO IBETA MPEAMETOB MPH WX HAOIIOJACHHUH Yepes
I[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanToBble IBJI€eHUS.

OmnbiTel Pezepdpopaa u mmanerapHas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u raMma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. HyxionHas wmopens atomHoro szapa. HW3zortonsl. PaanoaxTrBHBIE
npeBpaieHus. [lepron nonypacnana aTOMHBIX s1€Ep.

SAnepHbie peakiuu. 3aKOHBI COXpPAHEHHUs 3aps0BOIO U MAacCOBOTO YHCEIL.
DHeprus cBsI3M aTOMHBIX sjep. CBsi3b Macchl W AHEpPruu. Peaknuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHeprervka. JleMCTBHS PAAUOAKTUBHBIX M3IIYUYCHUW HA KUBBIC
OpraHU3MBl.

Hemoncmpauyuu.

1. CrnekTpbl U3TYyYEHHUS U TOTIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmonenue TpexoB B kamepe BubcoHa.

5. Paborta cuéTumka HOHU3UPYIOMIMX U3TYyUCHUI.

6. Peructpanus uznyueHus: OpUPOJHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaGnroneHue CruloUIHBIX U JIMHEWUYAThIX CIIEKTPOB U3IIYUYCHHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUU YACTUIBI MO TOPMO3HOMY

nytu (1o potorpadusim).

3. M3mepenue pagnoakTuBHOro (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUI MOLYJIb.

[ToBTOpUTENBEHO--0000IAIOIIUN MOAYJIb TPEAHA3HAYEH /JI CUCTeMAaTH3aluu
U 0000mEeHWs TPEIMETHOTO  COACPKaHWS W OMbITa  JCSTEIHHOCTH,
PUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca MU3HKH, a TAaKKe IS MOATOTOBKU K
OCHOBHOMY T'OCYJAapCTBEHHOMY »3K3aMeHY MO0 (u3uke g OO0ydarommxcs,
BBIOPABIIUX ITOT YYCOHBIN MpPEIMET.

[Ipu U3ydyeHUM JAHHOTO MOMYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIIbI
NEeSATETLHOCTH, HA OCHOBE KOTOPBIX OOECTICUMBACTCS JOCTIKCHUE MPEIMETHBIX H
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAay4YHBbIX METOIOB HMCCIEIOBaHUS



SBJICHUA TPUPOABl M TEXHUKH, OBJIAJECHUE YMEHUAMH OOBACHATH (PU3MYECKUe
ABJICHUSI, TPUMEHSS T[OJYYEHHbIE 3HAHMS, pelaTh 3aJaud, B TOM YHCIE
KAUYE€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMATBEHO ACATEIBHOCTHBIA XapaKTeP JaHHOTO pasliesia peain3yercs
32 CY4€T TOro, YTO OOYydYarIMECs BBIMOMHSIIOT 3aJaHus, B KOTOPHIX UM
IpearaeTcs:
HAa OCHOBE IOJIYYEHHBIX 3HAHUW pacrno3HaBaTb M HAYYHO OOBICHSTH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPOIE U TTOBCETHEBHOM KU3HU;
WCITOJI30BATh HAYYHBIE METOJIBI HCCIICOBAHUS (PU3HMUCCKUX SBICHUH, B TOM
YHUCIIE U1 NPOBEPKU TUIIOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAyYHbIE OCHOBBI HauOOJEe BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTHYECKOTO MCI0JIb30BAHMS PA3JINYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (Hu3uKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsSI HAMpPaBICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare u3yuenus GpU3NKA HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHuUs

y obOydarorierocss OyayT chopMUpOBaHBI CICAYIONINE JTUYHOCTHBIE PE3yJIbTATHl B
JaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
buznueckoil HayKu;

— IIEHHOCTHOE OTHOIIICHHE K JIOCTHKEHUSIM POCCUNCKUX YIEHBIX--(U3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKHX TPOOJIeM, CBSA3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM
JTOCTHKEHUM (PU3MKH;

— OCO3HaHUE BAXXHOCTH MOPAIBHO--3TUYECKUX MPHUHIUIIOB B JESATEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUECKUX KadyeCcTB (PU3MUECKOW HayKu: €€ rapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTI'0 TIO3HAHMS:

— OCO3HaHUE UEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTa
II03HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BAXKHEUILIEN COCTAaBIISAIOLICH
KYJbTYPBHI,

— Ppa3BUTHE HAy4HOH II0003HATENPHOCTH, MHTEpeca K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;

5) dopvmupoBanus  KyJbTYpbl 3A0POBbSI M  3MOLHMOHAJBHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXXHOCTU TNPaBWJI OE€30MacCHOTO MOBEACHHS Ha
TPAHCIIOPTE, HA JOPOTrax, C AJICKTPUUYECKUM W TEIUIOBBIM OOOpPYJIOBAaHHEM B
JIOMAITHUX YCIOBUSIX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPU3HAHUE CBOErO IpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APYyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHNS:

— AKTUBHOE y4YacTH€ B PEUICHUWU MPAKTUYECKHX 3adad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOW U



COLIMAJIbHOM HAIpaBiICHHOCTH, TPEOYIOIHUX B TOM YHCIEe U (PUINYECKUX
3HAaHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YUYEHHIO Tpo(eccHil, CBI3aHHbBIX C (PUMUKOM;

e 7)3K0JIOrM4eCKOro BOCIIUTAHUS

e — OpHUEHTALMS HA MpPUMEHEHUE (U3MYECKUX 3HAHMM JUIs penieHus 3ajad B
00JIaCTU OKpY’KalolleW cpenapl, IJIAHUPOBAHMS TMOCTYNKOB W OLEHKH HUX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

e — OCO3HaHHME TI00aJTbHOIO XapaKTepa SKOJOTHMYECKHX MpoOieM M MmyTel ux
peleHus;

e 8) amanTanuM K M3MEHSIOIUMCH YCJOBHAM COUMAJIbHON U NMPHUPOIHOM
cpeabl:

e — TMOTPeOHOCTP BO B3aWMOJACWCTBUM IPH BBINOJIHEHUU HCCIEIOBAaHUN H
IPOEKTOB (DM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTb OIBITY M 3HAHUSAM
APYTHX,

e — TIIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH YEpE3 IPAKTHYECKYIO
NEATEIIbHOCTD;

e — MOTPEOHOCTh B JOPMUPOBAHUYU HOBBIX 3HAHUI, B TOM YUCie (OPMYITHPOBATH
UJIeH, IOHITHS, TUIIOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUSIX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTh
(1)5637197

e — TIUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHHWU HOBBIX (UINYECKUX
3HAHUIM;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00I1IECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBUM C Y4YETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOYHBIX TJI00QIBHBIX MOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynmprare ocBOeHUs MporpaMMbl O (HU3MKE HAa YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHbBIE YUeOHbIC ICHCTBUS,
KOMMYHUKAaTHUBHBIC  yYHUBEPCAIbHBIC  Y4eOHbIC  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpCAIbHBIC Y4eOHbIC ICHCTBHSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornueckue A1eiicTBUA:



BBISIBJSITh W XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKH OOBEKTOB
(s1BIIEHUN );

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(DUKAIUNA, OCHOBAHUS TSI
0000111eHNS ¥ CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH Y MMPOTHBOPEYMS B paCCMaTPUBAEMbIX (haKTax,
JAaHHBIX U HAOJIIOICHUSAX, OTHOCAIIUXCS K (PU3UIECKUM SIBICHUSM;
BBISIBJISITh NPUYMHHO--CJICICTBEHHBIC CBSI3U MPU H3yYEHUU (U3NUECKUX
SIBJICHUM ¥ MPOIIECCOB, JIeTaTh BBIBOJBI C UCIOJIb30BAHUEM JCTYKTHUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIIMUNH;

CaMOCTOSITEJILHO BBIOMpAaTh CHOCOO pelieHus y4dyeOHOU ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKMX BAapHAHTOB PEIICHUs, BHIOOpP HamOomee
MOJIXOJSIIETO ¢ yUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBble uccieaoBaTe/ILCKHeE TeHCTBUA:

UCIOJIb30BATh BOIIPOCHI KaK MCCIIEIOBATEIbCKUA HHCTPYMEHT MO3HAHUS;
MPOBOJUTH MO CAMOCTOSITEBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOKHbBIN
bu3MUecKUuil HKCIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOrO
SIBJICHUS,

OIICHMBAaTh HA TMPUMEHUMOCTh M  JIOCTOBEPHOCTh HWH(OPMAIIHIO,
MOJIYYEHHYIO B XOJIE€ UCCJIEIOBAHUS U IKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIMPOBAaTh 00O0OIIEHHS U BBIBOABI IO PE3YJIbTaTaM
IPOBENEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHNS,

MPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (HUIUIECKUX
MPOIIECCOB, & TAKXKE BBIJIBUTATH MPEATIONOKECHUS 00 UX Pa3BUTHUU B HOBBIX
YCIJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHSATh Pa3INYHbIe METOAbl, MHCTPYMEHTHI M 3aIPOCHI NPU TOUCKE U
orOope MH(OPMALMK WM JAHHBIX C Y4YETOM MPEIJIOKEHHOW y4eOHOI
¢dusnueckoii 3anauu;

aHAJTM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUJOB U (GOPM MpEICTaBICHUS;

CaMOCTOSITENIbHO ~ BBHIOMpATh ONTHUMAJIbHYI0 (QOpMYy MpPEICTaBICHUS
uHbOpMaAllMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JruarpaMMamMu, HHOU rpaduKoi U X KOMOMHAIUSAMU.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1eiCTBHUA:

B X0J€ OOCYXJeHHs y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOU TEMbI U
BBICKA3bIBATh WJICH, HAICJIICHHBIC HA PEIICHHE 3aJa4d U TO/JIEPIKAHHE
OJ1aroxenaTeabHOCTU OOIIECHNUS;



COMOCTABJIATh CBOU CYXKIEHUS C CYXICHUSIMH JPYIrUX YYaCTHHUKOB
Juasora, oOHapyXKMBaTh pa3In4Mue U CXOACTBO NO3ULIMIL;

BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
nyOIMYHO TPEACTABISTh PE3YIbTAaThl BHIMOIHEHHOTO (PU3UUECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMaThb W MCHOJb30BaTh  MPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON paOOThl MNpU PEIIEHUHM KOHKPETHOW (U3NYecKon
npobieMbl;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEWCTBHS
no e€ JOCTIKEHHUIO: pacnpeiessTb poiH, O0CYXIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acTb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HANPABICHUIO M KOOPAWUHHUPYS CBOU JACHCTBUSA C JAPYTHMH
YIEeHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJaJa B OOLIMI NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBHSA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYyaIHsX, TPEOYIOLINX
JUI penieHus GU3nYeCcKux 3HaAHU;

OpUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUSA  pELICHUH
(MHOIUBUOYaJbHOE, MPUHATHE PEIICHUS B IPyNIeE, NPUHATHE PELICHUN
rpynIoin);

CaMOCTOSITENIbHO COCTaBIISATh AJITOPUTM pEIICHUs PU3NUECKON 3a1a4u WU
IUTaHAa MCCIIEJOBAHUSA C Y4ETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh NpeAJiaracMble BApUAHThI PEIICHUN;
Jies1aTh BbIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIL, IMOIUOHAJIbHbIN HHTEJIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYallMu U MPeAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTHOXKEHHUS  (HEJOCTHXKEHHUS)  Ppe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEILHOCTH (B TOM YHCIIE€ B XOJ BBIIOJIHEHUS
GU3MYEeCKOTO WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITETLCTB, W3MEHUBIIUXCS CHUTYyallii, YCTaHOBIICEHHBIX OIIUOOK,
BOZHUKIINX TPYJIHOCTEMH;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATa L[EJIN U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroTo YeJIOBEKa B XOJE CIOopa WM JAUCKYCCHUHU
Ha HAYYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTroro;



NPU3HABaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjiacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

WCIIOJIb30BaTh  TOHATHS:  (PU3NYECKHE W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPAMOJIMHENHOE), TPACKTOPUs, PaBHOJAEHUCTBYIOIIAs
cuna,  gedopmarus  (ymopyras, — IUIacTM4YecKasi),  HEBECOMOCTD,
COOO0UIAIONTUECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEII0BOE JIBH)KEHHE YaCTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBHKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPJBIX TEN C 3aKPEIVIEHHON OChIO
BpalleHus, IMepenaya JJaBiCHUS TBEPABIMU TeJIaMH, >KUAKOCTSIMU U
razamy, arMochepHoe JaBiieHWe, IUIaBaHUE Tejl, [MpeBpalleHUs
MEXaHUYECKOI SHEpPruu) MO ONHCAHUIO UX XAPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIONIUX TaHHOE (DU3UIECKOE SIBJICHUE;
pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SBICHUN B
OKpY’>KalollleM MHpEe, B TOM uHcle (u3nyeckue SBICHUS B HPHUPOJE:
OpPUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B >KMBOM U HEXUBOU
NpUpOJie, NECUCTBUE CHUJIbI TPEHUST B MPUPOAEC U TEXHHUKE, BIIMSHUE
aTMOC(EPHOTO NaBJICHUS HA >KMBOW OpraHW3M, IJIABaHHUE PhHIO, phlyaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/l1ayy B yueOHYIO,
BBIICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SBICHHM;
ONKCHIBaTh U3YYCHHBIC CBOMCTBA TeN U (U3MUECKHUE SBJICHUS, UCIIONb3YS
dbu3ndeckue BETWYUHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CUJIA TSKECTH, BEC
Telna, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CUJIa, MEXaHWYEeCKass paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWJIbl, KOXh(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHH3MOB,
KMHETUYECKasi M TMOTEHIMalbHAs SHEPrusi), MpU OMUCAHUU MPABHIBHO
TpakTOBaTh  (U3MYECKUH  CMBICT  HWCIOJB3YEMBIX  BEJIMYMH, HX
0003HaueHUS W E€AUHMIIBI (PU3UYECKUX BEIMYMH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;



XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBUJjIa CJIOKEHUs Cui (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbryara (0s0ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3allMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MMPOIIECCHl U CBOWCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyallud IPAKTUKO-OPHUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUYMHHO--CIICCTBEHHBIE CBA3H, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTHYECKHX IIaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3YS 3aKOHBI H
dopMyIibl, CBsI3bIBalOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUS 33/1a4M 3aIUCBHIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHUE
BEUYUHBI B (DOPMYJIBI U TMPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHbIE
JTaHHBIE, HEOOXOUMBIE JI PEUICHUs 3a/1ay, OLIEHUBATh PEATHUCTUUYHOCTh
MOJTy4YeHHOU (PU3NUECKON BETUYUHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEUIUTh MpPU TOMOIIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
npeanojoxenue  (rumoresy),  pa3ivyatb W UHTEPHPETUPOBATH
NOJIyYeHHBIM pe3yJbTaT, HAXOAUTh OIIMOKM B XOJE ONbITA, JeNaTh
BBIBO/JIBI I10 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh IIPOBEPSIEMbBIE
MPEANOJIOXKEHUS, COOMPATh YCTAHOBKY U3 MPEIJIOAKEHHOTO 000pyA0BaHUS,
3aMUChIBaTh XOJ OIbITa U POPMYJIUPOBATH BHIBObL;

BBINIOJIHATD MPSMBIE W3MEPEHUS PACCTOSHUSA, BPEMEHHM, MACChI TEIa,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX H
nM(@pOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HYECKON BETUYHUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO JBWXKYIIETOCA Tela OT BPEMEHM JBHKCHHUS TeEJd, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHUCUMOCTH CHJIBI TPEHHUSI OT IUIOLIAANA CONPUKOCHOBEHHUS TEJN, CUIIbI
YIPYTrOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00BEMa
IOTPYKEHHOM YaCTU TeJa U OT IUNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIMA
IJIaBaHus TeJ, YCJIOBUU paBHOBECHsI pblyara v OJIOKOB), y4acTBOBATh B



IUIAHUPOBAaHUM  y4eOHOTO HCCIEeNOBaHMUSA, COOMpaTh YCTaHOBKY U
BBINOJIHATh W3MEPEHHUs, CJelys NpPeUIOKEHHOMY IUIaHy, (UKCHpOBATh
pe3yabTaThl MOJTYYEHHOW 3aBHUCHUMOCTH (DU3MUYECKUX BEIMYMH B BUJIE
NpPEJIOKEHHBIX TaOnuil U TpadUKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS;

IPOBOJIUTH KOCBEHHbIE H3MEPEHUs (PU3NYECKUX BEIMYUH (IUIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOrO TeNa, CHJIa TPEHHSI CKOJIBXKEHHS,
JaBJI€HHE  BO3/AyXa, BbITAIKUBAIOLIAs CWJIa, JICHCTBYyIOIIas  Ha
HOTpyKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOro AEHCTBUSA
OPOCTBIX MEXaHU3MOB), CIEAysd MPENJOKEHHOW WHCTPYKLUUU: TMpH
BBITIOJIHEHUH HW3MEPEHUH coOMpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUEHUE NCKOMOM BEJINYHHBI,

co0roAaTh nmpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
obopynoBaHuEM;

yKa3bpIBaTh MPUHIMIBI IEHCTBUA NMPUOOPOB M TEXHUYECKHX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOLINECS COCYyIbl, OapoMerp,
pblyar, MoABMKHBINA M HEMOABM)KHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;
XapaKTepu30BaTh MPUHIUMBI JACUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONucaHusd (B TOM YHUCIE:
NOJIIMITHUKY, YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKHHA Ipecc,
MaHOMETP, BEICOTOMED, MOPIIHEBOM HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUSA
0 cBOMCTBax (PU3UYECKUX SIBICHUNM U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaXx)
NPAaKTUYECKOTO HCMOJb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
JKU3HU Il oOecreueHusi 6€30IacHOCTU MpU OOpallieHuyd ¢ IpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIEH cpee;

OCYILECTBJIATh OTOOpP MCTOYHUKOB HHPopMmauuu B HHTepHeTe B
COOTBETCTBUU C 33JaHHBIM [TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TyTEM CpaBHEHUS pPa3IMYHBIX HMCTOYHUKOB BBIIEIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS NPOTHUBOPEYUBONM HIM MOMKET OBIThH
HEJIOCTOBEPHOM;

MCTIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 3aJaHUi HAYyYHO--MIOMYJISIPHYIO
auTeparypy  (pU3MUEcKOro - coaepiKaHus, CIPAaBOYHbIE MaTepUalbl,
pecypcbl ceti MIHTepHET, BIafeTh npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(MOpMAIK (PU3UIECKOTO COAEPKAHUSA, B TOM



yucie MyOJUYHO JeNaTh KpaTKHE COOOLIEHUS O pe3yjbTaTax IMPOEKTOB
WIM Y4YeOHBIX MCCIEIOBAaHUM, IpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH
U3YYEHHbI NOHATUHHBIN anmapaT Kypca (OU3MKH, COIpPOBOXAAThH
BBICTYIUICHUE ITPE3CHTALIAEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUI pacHpenessTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/ayami,
CIEIUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUI, aJeKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYMINbI,  BBICTPAaUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K xonIy oOyuenus B 8 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJIb30BATh MOHATHUS: Macca U pazMepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arPeTaTHhIE COCTOSHUS BEIIECTBA, KPUCTAIUTMYECCKUE U
amop(HBIC TeNa, HACHIIIEHHBIM ¥ HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TEeMIeparypa, BHYTPEHHsISI SHEPrusi, TEIUIOBOM JIBUTaTelb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE o€, MPOBOIHUKU
U AUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE W CHKATHeE, TEeIlonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAHUE, KAWJUISIPHBIE SIBJICHUS, HCTIApCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTaJUIM3auus (OTBepJeBaHKE), KUIICHUE,
TerJionepeaaya (TEeTIONPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHE),
AIIEKTPU3AIUS TEJ, B3AMMOJICHCTBHUE 3apSAI0B, JEHCTBUS AIEKTPUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHUCTBUE
MarHUTHOTO TIOJISl Ha TIPOBOJIHUK C TOKOM, AJIEKTPOMATrHUTHAS WHIYKITUS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIbBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh MPOSBJICHWE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpY)KaloIeM MHpEe, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIApHBIE SIBJICHUS B MPUPOJE,
KpUCTaUIbl B TMpupojae, usiydeHue CoiHIa, 3amMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, SJEKTPUUECKUE
SBJICHUS B aTMocdepe, JIEKTPUUECTBO JKMBBIX OPraHW3MOB, MarHUTHOE
noyie 3emMiH, Jpeid TOJFOCOB, POJIb MAarHUTHOTO TOJIS JISl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBICHUS, UCIIOIB3YS
bu3ndecKkue BeTUYNHBI (TeMIlepaTypa, BHYTPEHHST SHEPTHS, KOJIUIECTBO
TEIJIOThI, yJleJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa



TUTaBIICHUS, yJENbHAsl TEIUIOTa IapooOpa3oBaHusl, yJIeNbHAs TEIIoTa
CTOpaHHsl TOIUIMBA, KOI(PPHUIMEHT TOJIE3HOTO JIEHCTBUS TEIUIOBOU
MAaIIMHbI, OTHOCHTEJbHAS BJIAKHOCTh BO3AyXa, JSJICKTPHUUECKUU 3apsf,
CUja TOKa, DJIEKTPUYECKOE HANPSIKEHHWE, COMPOTHBJICHUE MPOBOJIHHKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTta W MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TIpU OMHCAHMMA TMPABWIBHO  TpPAaKTOBATh
(GU3HYECKUN CMBICIT HCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHUS U €IUHUIIBI
GU3NYEeCKUX BEJIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3WYECKUE SBICHUS W MPOIECCHI,
UCTIONIB3YSl OCHOBHBIE MMOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYMEPIIO3UIIMU TOJNeH (Ha Ka4YeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHUS 3apsAaa, 3akoH Oma i yyacTKa LIeTNH, 3aKOH
Jbxoyns—JleHnla, 3aKkOH COXpaHEHUs OSHEPrUM, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYECKOE
BBIPpXCHHCE,

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE W B
KOHTEKCTE CHUTYalllui MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTePa: BBISBISAThH
PUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
IIaroB ¢ OMopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUM,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3amadyu B 2—-3 JEHCTBUA, WCTONB3YS 3aKOHBI U
dbopMyIbl, CBS3BIBAIONINE (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHAIIM3a
YCIIOBHUS 3a/laydl 3alUChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JaHHBIX N7  pelIeHHWs 3aJadd, BBIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOOXoaMMBbIe JUIsi €€ pelieHUs, NPOBOAUTh PACUETHl W CPABHUBATH
MOJIYYCHHOE 3HaUYCHHNE (PU3NUECKON BETUYMHBI C U3BECTHBIMH JJAHHBIMU;
pacrmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3MYECKUX METO/OB, HCIOJB3Yys] OMUCAHHWE HCCICIOBAHUS, BBIICIATH
POBEPSIEMOE  TIPEIIONOKEHNE, OICHUBATh IPABWJIBHOCTh IOPSJIKA
IIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBOIBI,

MPOBOJUTH OMBITHI MO HAOMIONCHHWIO (U3WYECKUX SBJICHUA  WITU
(Gu3MYECKUX CBOWCTB TeN (KaMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/[yXa OT ero 00béMa, TeMIrepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHMS U
HarpeBaHusi MPU M3IYYECHHH OT IBETa H3JIyYarolied (MOorIonaroiiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTH U
wiomaan e€ TOBEPXHOCTH, OJICKTPH3aAIlMs TEl W B3aUMOJCHCTBHUE
DIIEKTPUYECKUX  3apsifoB, B3aMMOJICHCTBHE IMOCTOSHHBIX MAarHUTOB,



BU3yallM3allMsi MArHUTHBIX TIOJIEW TMOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MarHUTHOTO MOJIi HAa MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHHUTA,
CBOMCTBa DJIEKTPOABUTATENII TOCTOSHHOIO TOKa): (opMyIupoBaTh
poBepsieMble MPEATOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHMs, OMIMCHIBATH XOJ1 OMBITA U (POPMYIUPOBATH BHIBOIHI;
BBINIOJIHATh ~ MPAMbIE  WU3MEPEHHS]  TeMIEpaTypbl, OTHOCHUTEJIbHON
BJIQXHOCTH BO3/yXa, CHUJIBI TOKA, HAIpPSKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M JMATYMKOB (DU3MYECKUX BEIMYUH, CPAaBHUBATH
PE3YNBTAThl U3MEPEHUN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOAUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3HUECKON BEJTHMYUHBI OT
JpYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUJIOMIAJX MOMNEPEeYHOTO
CEUEHHUS U YIEIBHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYIIEr0 4Yepe3 MPOBOAHHMK, OT HANpsDKEHHS Ha  MPOBOJHMKE,
UCCJIEIOBAHUE TOCJIEIOBATEIBHOTO W  MapalIebHOTO  COEAUHEHUM
MPOBOJHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOMpaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHUs], CIEAys NPEIJIOKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3yNbTaThl TIOJYYCHHOW 3aBUCHUMOCTH B BHUIE TaOMUIl M TpaduKOB,
JIeNIaTh BBIBOJIBI 110 PE3yIbTaTaM MCCIIEIOBaHUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BeIUYUH (yHesibHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE MPOBOJAHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHHUPOBaTh H3MEPEHHs, COOMpPATh
HKCMEPUMEHTAIbHYIO YCTAaHOBKY, CJIENys MPEAJIOKEHHON MHCTPYKUUU, U
BBIYHCIIATHh 3HAYCHHUE BEJIMUUHEI;

coOJro1aTh NMpaBuUiia TEXHUKHU 0€30MaCHOCTH MpHU padboTe ¢ 1ab0paTOPHBIM
000py/1I0BaHUEM;

XapaKTEepPU30BaTh MPUHIUIBI  JIEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX oOnucaHusd (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHS JJOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETYMK DIIEKTPUUECKOM HHEPruu, 3JIEKTPOOCBETUTEIIbHbBIE
pUOOPHI, HarpeBaTEIbHbBIC JEKTPONPUOOPHI (TPUMEPHI), IIEKTPUUECCKHE
PEIOXPaHUTENH, JIEKTPOMArHUT, 3JEKTPOABUTATEIb TOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBAx (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIbHbBIC
npubOpel O CXeMaM ¢ CXEMaTUYHBIM PUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX



ernel ¢ mociaea0BaTeIbHBIM M TapaJlICIbHBIM COSTUHECHUEM DJICMEHTOB,
pasnuyasi yCJIOBHBIE 0003HAYCHUS DJIIEMEHTOB JICKTPUUYCCKUX TICTICH;
NPUBOJNTh  MpUMEPhl  (HAXOAWTh  HWMH(OpPMAIMIO O  IPUMEPax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MYECKUX 3HAHWNA B TOBCEAHEBHOM
KU3HU JJi obecrieyeHus: 0€30MacCHOCTH MPH OO0paIlEHUH C MPUOOpamMu U
TEXHUYCCKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM SKOJIOTHYECKOTO MTOBEJICHUS B OKPYIKAIOIICH Cpe/ie;

OCYIIECTBISATh MOUCK WHGOpMAIMu  (HU3UIECKOTO COACp)KAaHUS B
WuTepHeTe, Ha OCHOBE HWMEIOMIMXCS 3HAHUN © TyTEM CpPaBHCHHS
JOTIOTHUTEHHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGOPMAIHIO, KOTOpas
SIBJIICTCSI IIPOTUBOPEUNBON UM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BAaTh MPHU BBITIOJHEHUN YUSOHBIX 3aJaHUN HayYHO--TIOMYJIIPHYIO
JUTEPATYpPy (PU3MUECKOTO COJIEpkKaHUS, CIPABOYHBIC MaTepUaIbI,
pecypchl cetn MaTEpHET, BliageTh NpuéMaMyu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHPOPMAIIUK U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co3maBaTh COOCTBEHHBIC IHUCHBMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHUS,
0000miass uHPOpMAIMI0O W3 HECKOJIbKMX HCTOYHUKOB (PU3HYECKOTO
colepXaHus, B TOM 4YHCIE MyOJUYHO TPEACTABIATh PE3yJIbTAThI
MPOCKTHOM WJTM HCCIICIOBATEIHCKON JESITEIbHOCTH, MPU dTOM T'PaMOTHO
UCIIOJIB30BaTh HM3YYEHHBIM TOHATHUHHBIA ammapar Kypca (U3HKH,
COTIPOBOX/IAaTh BBICTYIUICHHUE MPE3CHTAIUCH;

IpU  BBITIOJHEHWN YYEOHBIX TPOEKTOB M HWCCICIOBAHUN (DU3UIECKUX
MPOIIECCOB pacHpenessiTh OOS3aHHOCTH B TPYINE B COOTBETCTBUU C
ITOCTaBJIEHHBIMU 3aJjJa4aMHM, CICINUTH 3a BBLIIIOJHEHUEM IIaHA JEHCTBUHA U
KOPPEKTUPOBAaTh €ro, aJCKBAaTHO OIICHMBATh COOCTBCHHBIM BKJIad B
NEeATEILHOCTh TPYIIIBI, BRICTPAMBAaTh KOMMYHUKATHBHOE B3aHUMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3pemaTh KOH(IUKTHI.

K xonIy o0yueHus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOYKa,
TPAEKTOPHS, OTHOCUTEILHOCTh MEXAHUYECKOTO IBMXKEHMS, Aepopmarus
(ympyrasi, njgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSAKECTH TBEPAOIO TeJla, pAaBHOBECUE, MEXAHUUYECKUE KOJICOAHUs U
BOJIHBI, 3BYK, MH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTh,
CHEKTPbl UCIYCKAHUS U MOTJIOUICHHUS, aib(a-, 0eTa- U raMMa-u3IydeHus,
U30TOIIbI, SIIEPHAS SJHEPIETHKA;



pa3nuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBW)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, CBOOOIHOE
naJieHue TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE
T€J, PEAKTUBHOE JIBIDKCHHE, KOJieOaTeIhbHOE ABMKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHMsI), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSAMOJMHEHHOE PacHpOCTpaHEHHE, OTPAKECHUE U IPEIOMIICHHE
CBE€Ta, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jiokKeHUe 0eoro cBeTa B
CIEKTp ¥ CIOXKEHHE CIHEKTPaJbHBIX I[BETOB, JIMCIIEPCUS CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
U3ITyYeHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX AaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpyXKaromeMm Mmupe (B ToM uuciae (U3HUECKUEe SBICHUS B TPHUPOJIE:
MIPWINBHI ¥ OTJIUBBI, ABIKeHNE TiaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE OJKUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHEe BOJHBI, I[yHaMH, 03XO, IIBeTa Tell,
ONTUYECKHUE SBJICHHS B MpHUPOjE, OMOJOTHYECKOE ACHCTBHE BUIUMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
paaMoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJIOB, JICUCTBHE PAJMOAKTUBHBIX H3JIyYECHUNH Ha
OpraHu3M 4eJIOBeKa), MPH 3TOM IMEPEBOJUTH MPAKTHYECKYIO 3a7adyy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBONCTBA (MPHU3HAKH) (PU3NUECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (hM3UYECKUE SBICHUS, UCIIOIB3YS
dbuznyeckre BEIUYMHBI (CpPeAHsIE W MIHOBEHHAss CKOPOCTb Tejla IMpu
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepEeMEIlCHHE, IyTh, YIroBas
CKOpPOCTh, CHJIa TPEHUS, CWJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJICHUS, BEC TeJa, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MeXaHM4YecKas pabdoTa M MOIIHOCTb, IOTEHIMAIbHAS HHEPTrUs Tela,
MOJHSATOTO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPIrUsl CXKATOU
NPYKUHBI, KUHETUYECKash DHEpPrus, IIOJHAs MeXaHW4decKash DSHeprus,
MIEPUOJT U YacTOTa KOJICOAHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIh MPEIOMIICHUS CPEbl), TP OMUCAHUU
MPAaBWIBHO TPaKTOBaTh (HU3UYECKUN CMBICI HCMOJb3yeMbIX BEJIMYMH,
0003HAYEHUS U EIWHUIBI (PU3NUYECKUX BEIMYMH, HAXOIUTh (DOPMYJIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMH BEIUYNHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJB3Ys 3aKOH COXPaHEHMsI DHEPTrUM, 3aKOH BCEMUPHOIO TATOTEHUS,



OPUHLIMII CYNEPHO3ULUN CWJI, MIPUHLUUI OTHOCUTENbHOCTH [anumnes,
3aKkoHbl HbBIOTOHA, 3aKOH COXpaHEHWs] MMITYJbCa, 3aKOHbI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsAA0BOI0 U MaCCOBOI'O YHUCEI
OpU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBACHATh (PU3MYECKHE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISABIATH
NPUYUHHO--CIIEICTBEHHbIE ~ CBS3M, CTPOUTh OObBsSICHeHHEe U3 2-3
JIOTHYECKHX IIIaroB C OMOpPOM Ha 2—3 H3yYEHHBIX CBOWCTBA (PU3UUYECKUX
SABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3a7add (Omuparomuecs Ha cucteMy U3 2-3
YPaBHEHHUI), UCIIONIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATH HENOCTAIOIINE WM M30BITOYHBIE JTaHHBIC, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJISl PELEHUS], IPOBOJUThH PAacUETHI U
OLICHMBATh  PEAJIUCTUYHOCTh IOJYYEHHOTO 3HA4YeHHUs (PU3NYECKOU
BEJIMYMHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEUIUTh MpPU TOMOIIH
($u3NYECKUX METO/MOB, MCIOJb3Yysl OMUCAHHE HCCIENIOBAaHUS, BBIICIATDH
IPOBEPSIEMOE  MPEIIOJIOKEHUE, OLEHUBATh IPABUWIBHOCTh IOPSJIKA
IPOBEJCHUS  MCCIECAOBAHUS, [JeNaTb BBIBOJABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUI U OTIBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢usznyecKkux CBOWCTB Teld (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUs SHEPruM, 3aBUCUMOCTb IEpHoAa KOJEOAHUH MPYKUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYIBI MAJIBIX KOJICOaHMH, IPSMOJIMHEHOE PACIPOCTPAaHEHUE CBETA,
pa3ioxeHne Oelloro CBeTa B CIIEKTP, U3YYEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB HM300pa)K€HMs IpenMera B coOuparoiien
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3JIYUYECHUS):
CaMOCTOSITEJIBHO  COOMpaTh yCTAHOBKY U3 M30BITOUHOro Habopa
o0Opy/lOBaHUsA, OMNUCHIBATH XOJ ONBITa M  €ro0  Pe3yibTaThl,
(dbopMynIupOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onperenss
CpeHee 3HAaYeHHE U3MepsieMOM BeIUYMHBI ((POKYCHOE pacCTOSIHUE
coOuparomield JUH3bI), OOOCHOBBIBATH BBIOOpP cHocoba H3MEPEHUS
(M3MepUTENHHOTO MPUOOpPa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPAMBIX HM3MEPEHUHM (3aBUCUMOCTH IMYTH OT BPEMEHHU



Ipy PaBHOYCKOPEHHOM JIBIJKEHMM O€3 HauyaJbHOM CKOpOCTH, Mepuoia
KOJIeOaHMI MaTeMaTHYeCKOro MasTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJIeHUs W YIJia MPeJOMIICHHs] OT yria
NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3nUecKuX BEIUYMH B BUJIEC TaONMIl U IpadUKOB, JIeNIaTh BBIBOJbI IO
pe3yibTaTam UCCleI0BaHuUs;

IPOBOANTH KOCBEHHBIE H3MEpeHUsi (U3NYECKUX BEIUYUH (CpeaHsAs
CKOPOCTh M YCKOpEHHE Tela TMpH pPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJHOTO TMaJeHUs, XKECTKOCTh MNPYXHUHBI, KOAPQPUIIUEHT
TPEHUS! CKOJBXKEHUS, MEXaHudeckas pabdoTa M MOIIHOCTb, YacTOTa M
nepuosl KojeOaHWili MaTeMaTH4yecKoro U TMPYKUHHOTO MAasSTHHUKOB,
OnTHYECKass Cuja coOuparomiell JHH3bI, PaguOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANIbHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUSI, CIENys MPEI0KEHHON UHCTPYKIMHU, BBIYUCIATh
3HAUYE€HHME BEJIMYMHBI U aHATTU3UPOBATH MOJTYYEHHBIE PE3YyJIbTaThl C Y4ETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHUM;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
obopynoBaHuEM;

paziMyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJENeH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUYECYHBIA HCTOUYHUK
CBETa, JydY, TOHKas JMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUMBI JACUCTBUS HU3YYEHHBIX NOpUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa MX oOnucaHus (B TOM YHUCIE:
CIUJOMETp, JaTYUKU TIOJIOKEHHS, PACCTOSIHUSI U YCKOPEHHsS, DPaKeTa,
9XOJIOT, OYKH, MepHuckom, ¢oToanmapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO3UMETp, Kamepa Bunbcona), ucmonb3ys 3HaHHS O
CBOMCTBax (U3MUECKUX SBJICHUM U HeoOXxoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUECKHUX MPOIECCOB
OpU PEIICHUU Yy4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300paKEHUI B MJIOCKOM 3€pKaJie U coOUparoieit JMH3e;
OPUBOAUTH  NpUMEpPHl  (HAXOAWTh  HMH(OpMALMIO O  IPUMEPAX)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNA B MOBCETHEBHOM
XKU3HU JJ1 oOecrieyeHus: 0€30MacCHOCTU MPH OO0paIlEeHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHECHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPYIKAIOIIEH cpeie;



OCYILECTBJIATh TOUCK HWHPopMamMu (U3NYECKOTO COJACpNKAHUA B
HNutepHere, caMoCTOATENHHO (OPMYIIHPYsI MOMCKOBBIHM 3arpoc, HaAXOUTh
MYTH OINpPEENICHUs TOCTOBEPHOCTH MOTYYSHHON MH(OpMAIMK HA OCHOBE
UMEIOIINXCS 3HAHUH U JOMOJHUTEIBHBIX UCTOYHUKOB;

WICTIOJIB30BATh MIPH BBIIOJIHEHUH YYEOHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO
auTepatrypy  (pU3MUEcCKOro - CcoaepiKaHus, CIpPaBOYHbIE MaTepUabl,
pecypcbl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
WHPOpPMAIIMM W3 HECKOJIbKUX HMCTOYHUKOB (DU3NYECKOTO COJCpPIKAHHMS,
NyOJIMYHO MPEACTABIATH PE3YNIbTAThl IPOEKTHOM MITM MCCIEI0BATEIbCKOM
NESITeNIbHOCTH, MPU ATOM TIPaMOTHO  HCIIOJIb30BaTh  M3YYEHHBIH
NOHSATUWHBIN ammapar Hu3y4aemoro pasaena (U3HKM U COINpPOBOXKAATH
BBICTYIUICHHE MPE3CHTAMEH C Y4E€TOM OCOOCHHOCTEH ayTuTOPHH
CBEPCTHHUKOB.
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METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
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