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MOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o (u3MKe Ha ypOBHE OCHOBHOTO o0mero oOpa3oBaHUsl COCTaBJieHA Ha
OCHOBE TIONOKEHHH 1 TpeOOBaHMi K pe3yJbTaTaM OCBOEHHs Ha 0a30BOM ypOBHE OCHOBHOM
06pa3oBaTeNbHON MPOrpaMMbl, IPEJICTABJICHHBIX B ®I'OC 000, a Takke ¢ Y4€TOM
denepanbHOii paboueil NporpaMMbl BOCTIHMTAHHS M KoHIenmuu MpernojaBaHus y4eOHOro
npeamMeTa « Du3uKay.
CoxepkaHue — TpOrpaMmbl 10 (u3uke  HAmpaBjieHO — Ha (dbopmHpoBaHue
eCTECTBEHHOHAYYHON TIPaMOTHOCTH OOYy4YaOIUXCs M OpraHu3alfio H3yHCHHA Gbu3uKku Ha
eSTEbHOCTHOM OCHOBE. B mporpamMme o (u3MKe YYMTBIBAIOTCS BO3MOXKHOCTH y4eOHOTro
mpeMeTa B pEAlM3alHH  TPeOOBaHHH ®I'0OC OO0 K IUTAHUPYEMBIM JIMYHOCTHBIM U
MeTalpeJMETHBIM  pesyibTataM  OOy4eHHs, a  TaOKe — MEXIPEIMCTHBIC  CBI3H
€CTeCTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB HA yPOBHE OCHOBHOTO o01ero odpazoBaHus.
IIporpamMma 110 (HU3MKe yCTAHABIMBACT PACHPENEICHUC y4eOHOr0 MaTepuaa Io rojam
oGyuenus (O KiaccaMm), NpeQIaraeT NPAMEPHYIO TMOCIEN0BATEIBHOCTE HM3YUCHUS TCM,
OCHOBAHHYIO Ha JIOTMKE PpasBHTHS TPEJIMETHOrO COJAEpKaHHs M y4eTe BO3PACTHBIX
0CcOOeHHOCTEH 00yJaroIuXCs.
[Iporpamma 1o ¢pu3uKe pazpadboTaHa ¢ HeIbIo OKa3aHus METOIMYECKOHN TTOMOIIY yUUTEIIIO
B CO3/1aHHM pabodYeii IpOrpaMMBl IO y4eOHOMY MPEIMETY.
Du3KKa SBIAETCS CHCTEMOOOPA3YIONIMM JUIsl €CTECTBEHHOHAYYHBIX yUECOHBIX MPEIMETOB,
MOCKOJIBKY (pU3MUYECKHe 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U SIBJICHUM, U3y4aeMbIX XUMHEH,
Guoorueii, acTpOHOMHUEH 1 (u3nuUecKol reorpaduer, BHOCHT BKIAJ B €CTCCTBCHHOHAYHYIO
KapTHHY MHpa, NPEOCTaBiseT Hambosee sCHbIC OOpasIbl NPUMEHEHHMS HayqHOTo METO/a
O3HAHMSI, TO €CTh CII0c00a MOJIyYeHHUsI JIOCTOBEPHBIX 3HAHUI O MHUPE.
OzHa W3 TIABHBIX 3a1ady (QHU3HUECKOro 00pa3oBaHMs B CTPYKType OOIIero 0bpasoBaHus
COCTOUT B (DOPMHPOBAHUM €CTECTBEHHOHAYYHON TI'PaMOTHOCTH W HHTEpeca K HayKe y
00yJaroImuxcs.
Vsyuenne @Qusuku Ha 0a30BOM YPOBHE MPEIIOJaracT OBJIAJCHHE CIICIYIOMMMH
KOMIIETEHTHOCTSIMHU, XapaKTePHU3yIOMUMHU €CTECTBEHHOHAY YHYIO IPAMOTHOCTS!
e HAy4YHO OOBSCHATH SIBJICHUS,
e OIEHUBATH ¥ MOHUMATh OCOOCHHOCTU HAYYHOI'O UCCIICIOBAHMS,
e HHTEpPNPETUPOBATH JAHHBIE M MCIOJB30BaTh HAYYHBIC JOKAa3aTeIbCTBA UL
T0JTyYeHHSI BBIBOJIOB.
Ilenn w3ydeHusi pU3MKE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs ONPEIEICHBI B
KOHIenmy npernofapanus yueOnoro npeamera «Pusnka» B 00pa3soBaTe/IbHBIX OpraHA3alsIX
Poccuiickoii Dejepaiyy, peaTH3yOMHUX OCHOBHBIE 00Ieo0pa3oBaTe/bHble POrpaMMEL,
yTBepiknénHoM pemennem Komernn MHHHCTEPCTBA MPOCBEIICHUS Poccuiickoii denepanyu
(mpotokon ot 3 nexabpst 2019 r. Ne [TK48H).
e n3yvyeHust PUIMKH:
e npuOOGpeTeHHE WHTEpeca W CTPeMIIECHHsS OOYYarOIMXCS K HAydHOMY H3YUCHHIO
TIPUPO/IbL, PA3BUTHE UX MHTEJUIEKTYaTbHBIX B TBOPIECKUX CIIOCOOHOCTEH;

e pa3BuTHE [PEACTABICHMH O HAy4HOM METONE MO3HAHUA H (dbopmMupoBaHHre
MCCIIE0BATEIBLCKOTO OTHOIICHHS K OKPY KAIOIIMM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOrO MHPOBO33PEHMUs KaK pe3ysbTaTa U3YUEHUsS OCHOB CTPOCHH
MaTtepuy u (yHIaMEHTAIBHBIX 3aKOHOB (DH3HKH;



e (opmMupoBaHHe IPEJCTaBICHUN O poIM (DU3NUKHU JUIS PA3BUTUSA IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE TPEICTABICHHHA O BO3MOXKHBIX Chepax Oymymei mpodeccuoHanbHOM
JIESTENbHOCTH, CBSI3aHHOM ¢ (DU3HMKOIA, OIrOTOBKA K JaTbHEHIIEMy O0yUYCHHIO B 5TOM
HAIPaBJICHUH. '

JIOCTH)KEHHE STHX Iejiell MporpaMMbl MO (H3MKE Ha YPOBHE OCHOBHOIO OOIIEro.

o6pazoBaHus 00ECTIEUNBACTCS PEIICHHEM CIEAYIOIHX 3a1a4:

e npuoOpereHHe 3HAHMI O JUCKPETHOM CTPOCHWM BEINECTBA, O MEXAHUYECKHX,
TEIUIOBBIX, DJIEKTPUIECKHIX, MATHUTHBIX ¥ KBAHTOBBIX SIBICHUSAX;

e mpuoOpeTeHHEe yYMEHHWH ONMCHIBATH M OOBACHATH — (HU3UUCCKHE SBICHHS  C
UCIIOJIb30BaHMEM 10Ty YCHHBIX 3HAHUM;

e OCBOGHHE METOJOB pEINCHMS IPOCTEHINIMX pacU€THBIX 3a7a4d € HCHOJIb30BaHHEM
(usryecKux Moieneif, TBOPUYECKUX U IPAKTHKOOPHEHTHPOBAHHBIX 337124,

e pasBUTHE YyMEHHWH HAONIONATh IPUPOJHBIC SIBICHUS M BBIIOJHATH  OIBITHI,
naGopaTopHble pabOTBl U HKCIEPUMEHTAILHBIE HCCIECOBaHHs C HCIOJIB30BAHUEM
U3MEPHUTETBHBIX TPUOOPOB;

e ocBOeHHE TIPUEMOB paboThl ¢ MH(OpManued (u3uuecKoro coiaepxaHus, BKIIOUYas
MHQOPMAIIMIO O COBPEMEHHBIX JIOCTHIKCHHSX (HM3UKH, aHAIM3 M KPHTHYECKOE
olleHUBaHHe UHPOPMAIIUH;

e 3HAKOMCTBO CO chepamMu MpoPeCcCUOHAIBHOIM AeSTeTbHOCTH, CBA3aHHBIME C (HU3HKOM,
¥ COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIME Ha JIOCTH)KEHUSX (PU3HIECKOH HAYKH.

Ha m3yuenme dusuku (6a3oBblii ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIEro oOpazoBaHMs
otBonuTCs 238 uacos: B 7 kinacce — 68 wacos (2 yaca B Hezielmo), B 8 kiacce — 68 yacos (2 yaca B
HEJIEITIO), B 9 KJjiacce - 102 yaca 3 yaca B HEJICJIO).

IIpeutaraempiii B iporpamMme 1o Gu3KKe nepedeHsb JabopaTopHbIX paboT U OMBITOB HOCHT
PEeKOMEH/IATEBHBIN XapakTep, y4uTesb JeTaeT BbIOOP MPOBEACHHs JIAOOPATOPHBIX paboT u
OIIBITOB C YUETOM MH/MBU/IYATBHBIX 0COOEHHOCTEN 00YYaIOMMXCSl, CIIMCKA IKCIIEPUMEHTATILHBIX
3a/1aHuif, IPEUTaraeMbIX B paMKax OCHOBHOTO IOCYIaPCTBEHHOTO SK3aMeHa 110 (Pu3HKe.



COAEPXAHUE OBYUYEHMUA
7 KJIACC

Pa3znen 1. ®usuka u €€ poJib B O3HAHMH OKPYKAKOIEro MUpa.

®dusuka — Hayka o mpupoje. SIBnenus npupozabl. Ou3HuecKue sSBIECHUS: MEXaHHYECKUE,
TEIUIOBBIE, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBEIE.

dusnyeckue BenMuMHBLL V3Mepenuwe ¢Qusnuueckux BeauuyMH. Pusnueckue NPHOOPHI.
[TorpemmHocTs u3MepeHui. MexaynapoHas CHCTEMa €THHHII.

Kak ¢usuka u apyrue eCTeCTBEHHbIE HAayKW HM3ydaroT Hmpupoiy. EcrecTBeHHOHAy4HbIN
METOJ TO3HAHWA: HAOIOJEHHEe, ITOCTAHOBKA HAyYHOI'O BOINPOCA, BBIIBHIKEHHUE THIIOTE3,
SKCIIEPMMEHT TI0 IPOBEpKe THIoTe3, OoOBsicHeHHMe Habmomaemoro ssienus. Onucanue
(u3nYecKuX SABICHUN C TIOMOIIBIO MOJIETIEH.

emoncmpayuu.

1. MexaHHYeCcKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE ABJICHHUS.

2. Ouspueckre NPUOOPHI U MPOLEIypa MPSIMbIX M3MEPEHUH aHATOTOBBIM U IU(PPOBBIM

puOOpoM.

Jlabopamopmuie pabomsl u onsvinoi.

1. OmpezerneHne NEHBI JeIeHHs IKAIbl K3MEPHTEILHOTO IIPHOOpa.

W3mepenue pacCTOSHUM.
N3mepenne o0bEMa )XUIKOCTH U TBEPIOTO TEa.
Onpenenenue pa3MepoB MaJIbIX TeEIL

W3Mepenre TeMmIrepaTyphl IpU IIOMOINM >KHJKOCTHOTO TEpMOMETpa M JaTuuKa
TEeMIEPaTyphI.

M 0

6. [IpoBeneHue wuccieqOBaHMS IO IPOBEPKE TUIIOTE3Bl: HAJIBHOCTH IOJIETA INAPHKA,
MYIIEHHOTO TOPU30HTAIIEHO, TeM O0JIbIIe, YeM O0JIbINe BBICOTA MTyCKa.

Pa3nen 2. [lepBonavajibHbIe CBeICHUSI 0 CTPOCHUH BellecTBA.

CrpoeHue BeliecTBa: aTOMbI M MOJIEKYJbl, UX pa3Mmepbl. OIBITHI, JOKa3bIBAIOIIKE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBmkenue yactuil BemiecTBa. (CBs3b CKOPOCTH JBIDKEHHS YacTHUI[ C TEMIEpaTypoOi.
bpoyHoBckoe maBwxenue, nuddysus. BaumoneiicrBue wuacTuIl BeleCTBA: NPUTSDKEHUE U
OTTaJIKUBAHUE.

ArperatHble COCTOSIHMSI BEINECTBA: CTPOCHUE TIa30B, JKUJIKOCTEH M TBEPIBIX
(kpuctajyuinueckux) Tena. B3auMocBs3b MEXIy CBOMCTBAMHM BEIIECTB B PAa3HBIX arperarHbIX

COCTOSIHUSIX U UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBL.

Jemoncmpayuu.
1. HaGmonenue OpOoyHOBCKOTO JBUKCHHUSL.
2. HaGmonenue muddysuu.

3. HaGmonenue ﬂBHeHHﬁ, OOBSICHSIIOIIHXCS IIPUTSOKECHUEM HJIM OTTAJIKMBAHUEM YaCTHIL
BCIICCTBA.

Jlabopamopnvie pabombl u onvimeol.

1. OreHka auameTpa aToMa METOJIOM PsIOB (C UCTIONIb30BaHUEM (oTorpaduit).
2. OmnbIThI 1O HAOJIOIEHHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmnbIThI 10 OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO TIPUTSKEHHUSL.
Pasnen 3. /IBuokeHue ¥ B3aUMO/AeliCTBHE TeJl.



Mexanuueckoe JBMKeHHe. PaBHOMEpHOEe M HepaBHOMepHoOe JBHXKeHHe. CKOpOCTb.
Cpe/Hsisi CKOPOCTh IIPH HEPABHOMEPHOM JIBIKCHHH. Pacy€r My TH U BPEMCHHU JIBHIKCHHA.

SBrieHHe WHEpIMH. 3aKOH HHepHuu. B3aumoneicTBue Tel Kak NpUYMHA H3MCHCHHA
CKOpOCTH JIBIDKeHHsS Ten. Macca Kak Mepa MHEPTHOCTH Teia. [TnotHocTs BemecTBa. CBs3b
IJIOTHOCTH C KOJIMUECTBOM MOJIEKYJI B €IMHHUIIE 00BEMA BEIIECTRA.

Cuna Kak XapakTepucTuka B3aumozeicrsus Ten. Cuia ynpyrocTd M 3aKoH I'yka.
V3MepeHre CUITbl C MOMOIIBIO IWHAMOMETpa. SIBICHHE TATOTEHWS U CHIIA THKCCTH. Cuna
TSOKeCTH HA APYrHX Iamerax. Bec Tema. Heecomocts. CroxeHHE CHJI, HAPABICHHBIX IO
onHol mpsiMoii. PapHozelicTByromtas cut. Cuna TpeHus. TpeHHe CKOIBKEHHUs U TPEHUE MOKOH.
Tpenue B IpuUpoJie ¥ TEXHHUKE.

Jemoncmpayuu.

HabmoieHue MeEXaHHIeCKOro JABHKCHHS Tea.
3Mepenne CKOPOCTH TIPAMOJIMHEHHOTO IBHKEHHS.
HaburoieHue sIBICHUs] HHEPIUU.
HabmoieHie W3MEHEHHSI CKOPOCTH IIPH B3aMMO/ICHCTBUH TEIL.
CpaBHEHHE MacC IO B3aUMOJICHCTBHIO TEIL.
Cl0’KeHre CHJI, HAIPABJICHHBIX 110 OJIHOM MPSMOIA.
JIa6opamopnbte pabomost u ONbIMGL.
1. OmnpejeneHre CKOPOCTH PABHOMEPHOTO BIKCHHS (IIAapUKa B JKUIAKOCTH, MOJCIH
NIEKTPUIECKOTO aBTOMOOHIIS M TaK Jlajiee).
2. Ompenenenue cpeHell CKOPOCTH CKOJIbKeHHMs Opycka WM IIapuka Iio HAKJIOHHOM
TUIOCKOCTH.
Ompeierenne IIOTHOCTH TBEPAOTO Tera.
4. OmnbIThl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh PACTDKCHUS (medopmaruu) Mpy>KHHBI OT
MPUJIOKCHHOM CHIIBL.
5. OIbITHL, AEMOHCTPUPYIOLINE 3aBUCHMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT Beca Tejla U
XapakTepa COTNPUKACAIOIIMXCS IOBEPXHOCTEH.

Pasnen 4. JlaBnenue TBEPABIX TeJl, JKHAKOCTEH H Ia3oB.

Japnenue. CriocoObl yMEHBIIECHHS X YBETUICHHUS JIABICHUSL. JlaBiienue rasza. 3aBUCHMOCTD
JaBJIeHHs rasa oT 00bEMa, Temneparypsl. Ilepenada napneHus TBEPABIMA TEIAMH, KUAKOCTAMH
U razamiu. 3axoH Ilackans. IIHeBMaTHYecKre MaIlWHBL 3aBUCHMOCTBH JABJICHHS JKHIKOCTH OT
ray6uHbl. [ 'HIpOCTATHYECKUM  TApajloKC. CoobOmraromuecst  cocynpl.  ['mapaBiauyueckue
MEXaHU3MBI.

Atmocdepa 3emn u armocdepHoe JasieHue. IIpuauMHBI CYIIECTBOBAHHA BO3/Iy LITHOM
o6omouky 3emmu. Omsrir Toppuuermu. M3Mepenue aTMOCHEPHOTO IaBJICHHS. 3aBUCUMOCTH
arMoc()epHOro JaBI€HHs OT BBICOTHI HAJ YPOBHEM MOpA. [TpubGopsl Uil  U3MEPEHUS
aTMOC(epHOrO JaBJICHHUS.

JleifcTBHE KUAKOCTH ¥ ra3a Ha MOrPyXEHHOE B HUX TeJO. BrIrankuparomast (apxumenioBa)
cuna. 3axon Apxumena. [1aBanue tesn. BosmyxonapaHue.

Jlemoncmpayuu.
3aBHCUMOCTB JIaBJICHHS ra3a OT TeMIIepaTyphl.

Ilepenada naBleHUs! KUIAKOCTHIO U Fa30M.
Coobmaromuecst Cocy JIbl. ‘
['uapaBiIuyecKuii mpece.

IIposiBiicHuE AEHCTBHSA aTMOC(EPHOro JaBICHHUS.
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6. 3aBHCHUMOCThH BBITAJKHBAIOMEH CHJIBI OT OOBEMA MOrPY)KEHHOM YacTU Tejla M
IJIOTHOCTH XKUJIKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOIIEH CHUIIBI BECY BBITECHEHHOM JKUKOCTH.

8. VYciioBHe IIIaBaHMS TeJ: IUIABAHWE WM TOTPYXKEHUE Tel B 3aBUCHUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEH Tella U KUIKOCTH.

Jlabopamopmvie pabomesl u onbinbl.

1. HccnenoBanue 3aBHCHMOCTH Beca Tela B BOJIE OT 00bEMa NOTpyKEHHOU B JKHUIKOCTh
4acTH Tela.

2. OmpezneneHue BBITAIKUBAIONIEH CHIIBI, JEHCTBYIOINEH Ha TENO, IOIPYKEHHOE B
KHUIKOCTB.

3. IlpoBepka HE3aBHCUMOCTH BBITAJIKMBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TEJIO B
XKHUIKOCTH, OT MacChl Teja.

4. OIBITHI, JIEMOHCTPUPYIOIIUE 3aBUCHMOCTD BBITAJIKABAIOIIEH CHUJIbI, NEWCTBYIOLICH Ha
TEJO B JKHUJIKOCTH, OT 00BEMA MOrpyKEHHOM B KHUIKOCTH YAaCTH Tejla U OT INIOTHOCTH
KHUIKOCTH.

5. KoncrpyupoBaHue apeoMerpa WM KOHCTPYHPOBAHHE JIOJKH M OIpeJeeHHe €€
Ipy30I10AEMHOCTH.

Pasznen 5. Pa6ora m MOIHOCTH. JHEPIrHsi.

Mexanudeckasi pabora. MOITHOCTE.

[IpocThle MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs ILIOCKOCTh. [IpaBuio paBHOBecHs
pbruara. [lpumenenue npaBuia paBHOBECHS pbldara K OJIOKy. «30J10TO€ IPaBHIIO» MEXAHUKH.
KIIJT mpocThix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanuveckass sHeprus. Kunermdeckass u mnoreHiuanbHas sHeprusi. [IpeBpamenue
OJIHOTO BHJIa MEXaHUUYECKOU SHEPTUHU B IPYroi. 3aKOH COXpaHEHUsI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. [Ipumepsl IpOCTHIX MEXAHM3MOB.

Jlabopamopmsie pabomol u onvimbl.

1. Omnpenenenue pabOTHI CHUJIBI TPEHUS IPH PABHOMEPHOM JIBJKEHHUH Teja 110
TOPU30HTAJIBHOM ITOBEPXHOCTH.

2. Uccnenopanue ycioBUM paBHOBECHS pblyara.

3. Wzmepenue KIIJl HakIOHHOM IIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU YHEPIHH.
8 KVIACC

Pasnen 6. TenuioBbie siBJIeHHS.

OCHOBHBIE TTOJIOXKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpHH CTpOEHHs BemecTBa. Macca
U pa3Mepbl aToMOB ¥ MOJEKyJ. ONBIThI, [OATBEPXKIAIONIAE OCHOBHBIC IOJOXKEHHUS
MOJIEKY JISPHOKHHETHUECKOU TEOPHH.

Mogienu TBEPIOTO, JKUIKOTO U ra3000pa3HOro cocTossHUM BemecTBa. Kpucraumyeckue u
amop(usie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJIOKEHUN
MOJIEKYJIIpHO-KUHEeTHYeCKOM Teopuu. (CMauyuBaHMe M KanWUISIpHBIE SBICHHS. [erioBoe
pacUIMpeHne U CXKATHUE.

Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTBIO TEILUIOBOIO JBMIKEHMS YaCTHIIL.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHSI BHYTPEHHEW OHEPruu: Terulonepenada u
coBepiieHre padboTel. BUbI Teruionepeaun: TEIIONPOBOIHOCTD, KOHBEKIINS, U3y YCHHE.



KONHUecTBO TEmyIOThL. YeNbHAs TEIJIOEMKOCTh BeIlecTBa. TemnooOMeH H TEIUIOBOe
paBHOBecHe. YpaBHeHHE TeroBoro Oanamca. [lnaBienue u OTBEPIEBAHUE KPUCTATHHYECKUX
BemecTB. VienbHas TemioTa masienus.. I[lapooOpasoBanme u Komzaencauus. Vcmapenue.
Kunenve. YienpHas TemioTa HmapooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATypbl KHIEHHS OT
aTMOC(epHOTo AaBICHHUS.

BnaxxHocTh BO3/1yXa.

DHeprus TOIUIMBA. Y JeJIbHAS TEIIOTa CrOPaHUsL.

[Ipuamunel  paGoTsl TeruioBbix japuraresned KIIJI TemmoBoro JBuraress. TeruoBbie
JIBUTATEIU U 3allUTa OKPYIKAIOIIEH CPEJIbL.

3aKOH COXPAHEHHs ¥ MPEBPAILEHHs SHEPTHH B TEIIOBBIX MPOIIECCaXx.

Jlemoncmpayuu.

Ha6monenne GpOyHOBCKOTO JIBUKCHHSL.
Ha6monenue nuddysun.
Ha6moieHre SBICHUM cMaYMBaHusI ¥ KAIMJUISIPHbIX SBICHHUM.
Hab6mroieHue TEerioBOro paciupeHust Tel.
M3MeHeHue AaBIeHus ra3a Ipyu U3MEeHEHUH 00bEMa U HArPeBAHUH UK OXJIKICHUH.
IIpaBuiia H3MEPEHHs TEMIIEPATY PBI.
Bunpl Terionepeayu.
OXJIaXK/ICHHE TIPU COBEPIICHUU PabOTHI.
Harpepanue 1pu COBEpIIEHHH pabOThI BHEIIHUMH CHIIAMH.
. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMIHBIX BEIIECTB.
. HaGmoienue KureHus.
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. Ha6mmoienye ocTossHCTBA TeMIIepaTy phl IIPH I1JIaBJICHUH.
13. Moien¥ TEIUIOBBIX JIBUTaTEIICH.
Jla6opamopmvie pa6omsl u OnbiNbL.
OMBITHI IO OOHAPYKEHHUIO AEHCTBHS CHII MOJIEKYJIIPHOTO IIPUTSKEHHS.
ONBITHI 110 BBIPAIIMBAHKIO KPHCTAILIOB MIOBAPCHHOM COJM MK Caxapa.
OIBITHI 110 HAOJIOICHUIO TEMJIOBOTO PACIIUPEHUS Ia30B, JKUIKOCTEH U TBEPABIX TEIL.
Onpeie/ieHHE JaBlIeHUs BO3yXa B GajliOHe MINPHULa.
OMBITH, J€MOHCTPHPYIOIIME 3aBHCHMOCT JABJICHHS BO3IyXa OT €ro oOnéma m
HaArpeBaHUs WIIU OXJIAKICHHUS. '
6. IlpoBepka THIOTE3bl JIMHEHHOW 3aBUCHMOCTH JUTHHBI cTonOuKa JKUIKOCTH B
TEPMOMETPHIECKOH TPyOKe OT TeMIepaTyphl.
7. Ha6monenue M3MEHEHHs] BHYTPCHHEH SHEPIUHU Tejla B Pe3yibTaTe TEIIONCpenadn
pabOThI BHEIIHUX CHIL.
8. MccenoBanye sIBJICHHS TEII00OMEHA TIPU CMEIIMBAHUY XOJIOHOM ¥ TOPsIei BOJIBI.
9. Ompejenenre KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH MpH TEIIoo0OMeHe ¢
HArpeTHIM METATUTHUECKUM IHTHHPOM.
10. Omnpeenenue yaeabHON TEIIOEMKOCTH BEIIECTBA.
11. WcciieqoBanue mpoiecca UCImapeHusl.
12. OnpezenieHre OTHOCUTEILHOM BJIXHOCTH BO3JyXa.
13. Onpezenenne yaenbHOM TEIIOTHI MIABJICHHS JIbJA.
Pazgen 7. DiaekTpuyecKue 1 MArHUTHDIE SIBJICHHUS.
Jnexrpusanus Ten. JlBa poia dNEKTPUUECKMX 3apsifioB. B3aMMOIEHCTBUE 3apsKEHHDIX
ten. 3axkoH KynoHa (3aBHCHMOCTH CHIIbI B3aUMOJICHUCTBUS 3apsDKCHHBIX TEJI OT BETHYMHBI
3apsII0B M PACCTOSTHHS MEXKLY TENIaMH).
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Dnexrpudeckoe mone. Hanpsok€HHOCT 3JIEKTPUYECKOro MOJIs. [TpuHIMI Cyneprno3uium
3NEKTPHYECKHUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

HocuTeny 5IeKTPUYECKUX 3apsiioB. DJIEMEHTapHBIA OJICKTPHYCCKUH 3apsl. Crpoenue
aroMa. IIpOBOJIHUKY M AMIIEKTPHKH. 3aKOH COXPAHEHHs dIEKTPUYECKOro 3apsija.

DIEKTPUYECKUH TOK. YCJIOBHS CYyIIECTBOBAHMS DIEKTPHYECKOro TOKa. HcToununku
IOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHYECKOTro TOKa (TEMIOoBOE, XMMHYECKOE, MarHuTHOE).
DIIEKTPHYECKUH TOK B XKUIKOCTSIX U rasax.

DnexTpuyeckas 1nemb. CHna TOKa. OJEKTPUYECKOE HAMPHKCHHC. ConpoTHBIICHUE
NIPOBOJHKUKA. Y IENbHOE CONPOTHUBICHHE BEIIECTBA. 3akon Oma s ydyacTKa IICTIH.
[ToceoBaTelIbHOE ¥ IapauIeIbHOE COCTHHEHUE TPOBOJAHUKOB.

Pa6oTa ¥ MOLIHOCTE JIEKTpHUeckoro Toka. 3akon Jhxoyna—Jlenua. DiekTpuyecKue Henu
1 IIOTPEOUTENH JIEKTPUYECKOi SHepruy B ObITy. KOpoTKOE 3aMbIKaHHE.

[ToCTOSIHHBIE MATHUTHL B3aumMojeiicTBHE MOCTOSHHBIX MAarHMTOB. MarHutHoe mole.
MaruuTHOE moJie 3eMJIM U ero 3HaueHue sl Ku3Hu Ha 3emie. OnbiT Operena. MarHuTHOE 1071e
3IEKTPHYECKOr0 TOKa. [IpuMeHeHre 3IeKTPOMArHUTOB B TEXHHUKE. JleiicTBHE MarHUTHOI'O IOJIs
HA TPOBOJHMAK C TOKOM. OJIEKTPOJBHIraTelh IMOCTOSHHOIO  TOKA. Wcnons3oBaHue
3JIEKTPOBUTraTeN el B TEXHHIECKUX yCTPOUCTBAX M HA TPAHCIIOPTE.

Onpitel  Papanes.  SIBieHHEe  DIEKTPOMArHUTHOW — MHIYKIHH. [TpaBuno Jlenma.
Dnexrporeneparop. CHOCOOBI MONYYEHHMS SJICKTPHYECKOH JHEPIUM. DJEKTPOCTAHLIMK Ha
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DnekTpusanus Tell.
JIBa poJia SNEKTPUUECKUX 3apsAJIOB U B3AUMOJICHCTBUE 3aPSIKEHHBIX TEIL.
VeTpoicTBO M IEHCTBUE DIIEKTPOCKOTIA.
DJIEKTPOCTATUYECKAS MHTY KITHSL.
3aKOH COXpPAHEHUS ANEKTPUUECKHX 3apsi/IOB.
[TpOBOTHUKY U JUDJIEKTPHKH.
MojenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUIECKOTO MOJIs.
VCTOYHHKH TTOCTOSTHHOI'O TOKA.
JlelcTBHS 3JEKTPUIECKOTO TOKA.
. DIIEKTPHUYECKUI TOK B KUIKOCTH.
. 'a30BbIi1 paspsia. |
. I3aMepeHue CHITbI TOKa aMIIEPMETPOM.
. I3sMepeHue 3IeKTPUIECKOro HalPsHKCHHsI BOIBTMETPOM.
. PeocraT u Mara3uH CONpOTHBIICHUT.
. B3auMoieiicTBrE MOCTOSIHHBIX MarHuTOB.
. MozienupoBaHue HEBO3MOXKHOCTH Pa3/IeIIeHHUsI IOJIFOCOB MArHUTA.
. MoaenupoBaHue MarHUTHBIX I10JICH TOCTOSIHHBIX MArHATOB.
. OneIT Dpcrena.
. MarauTHoe 10Jj1e ToKa. DJIEKTPOMArHuT.
. JleficTBME MarHUTHOTO TI0JIs HA IIPOBOTHUK C TOKOM.
. DJIEKTPOIBUraTelb MOCTOSIHHOTO TOKA.
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. UccrnenoBanue siBJIEHUS 2IEKTPOMArHUTHOM WH/TYKIIUH.
. OnieiTer Dapajes.

N
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24. 3aBUCUMOCTD HATIPABJICHUs HHIYKIIMOHHOTO TOKA OT YCIIOBHH €r0 BO3HMKHOBEHHUSL.
25. DIeKTpOreHepaTop NOCTOSHHOTO TOKA.



Jlabopamopnbsie pabomsl U ONbIMbL.

OMNBITHI 10 HAOJTIOICHHUIO JIEKTPU3AIMH TEJl HHIYKIMEN ¥ ITPA COIPUKOCHOBEHHH.

HccneioBanme IeHCTBHS 3JIEKTPUUECKOTO T0JIsl HA TPOBOJTHUKU U JUDJICKTPUKH.

C6opka 1 mpoBepKa paboThl JNEKTPHIECKOM LETH IIOCTOSHHOTO TOKA.

V3MmepeHue U peryJIMpoBaHKe CHIIBI TOKA.

V3MepeHue i peryIMpoBaHyie HAPSDKSHHUS.

VccneioBaHue 3aBUCMMOCTH CHJIBI TOKA, UIYIIETr0 Yepe3 pe3ucTop, OT CONPOTUBIICHUS

PE3MCTOPA U HALIPSDKEHHUS Ha PE3UCTOPE.

7. OneIThl, JEMOHCTPHPYIOIHE  3aBUCHMOCTH  DJIEKTPHYECKOro  CONPOTHUBIICHHS
IPOBOJIHUKA OT €r0 JUIMHBI, IO/ [ONEPEYHOr0 CeYCHHUs M MaTepuara.

8. IlpoBepka mpaBuiia CJIOXKEHHUS HANPSDKCHHH IIPU IOCJIEIOBATENLHOM COCIUMHCHUH
JIBYX PE3UCTOPOB.
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9. IlpoBepka paBuiia JUIs CUIIbI TOKA IIPH MapajlieIbHOM COETMHEHNN PE3UCTOPOB.

10. Onpezienenue paboOThI NEKTPUYECKOTO TOKA, UIYIIErO Y€PE3 PE3UCTOP.

11. OnpeieNienre MOIIHOCTH 3IEKTPUYECKOTO TOKA, BBIIEISIEMOH Ha PE3UCTOPE.

12. VicciieqoBaHle 3aBUCUMOCTH CHUJIBI TOKA, UIYIIEro Yepe3 JIAMIIOUKY, OT HalpsKCHUS
Ha HEH. '

13. Onpenenenue KIIJ] narpeBarens.

14. VccneoBaHue MarHUTHOTO B3aUMOJIEHCTBHS ITOCTOSTHHBIX MarHUTOB.

15. I3yueHre MAarHUTHOTO IIOJISi TOCTOSIHHBIX MArHUTOB IIPH X 00BEIMHEHUNU U
pasleneHun.

16. ViccrieoBanue JEHCTBHS SJIEKTPUUECKOI0 TOKa Ha MAarHUTHYIO CTPEJIKY.

17. ONBITHL, IEMOHCTPUPYIOIIHE 3aBHCUMOCTD CHJIbI B3AUMOICHCTBHS KaTy KU ¢ TOKOM U
MarHuTa OT CHJIBI TOKA W HAIllpaBJIEHUs TOKA B KaTylIKe.

18. 3yuyenwue AeUCTBUS MArHUTHOTO TIOJISI HA IPOBOJIHUK C TOKOM.

19. KoHcTpyupoBaHue U u3ydeHue paboThl JJIEKTPOIBUTATEIIS.

20. Usmepenne KI1JI anexTpoaBUraTeibHON yCTaHOBKH.

21. OnBITHI [0 MCCJIEIOBAHUIO SIBJIEHUS DJIEKTPOMATHUTHOW HHIYKIMH: HMCCIICIOBaHUE

W3MEHEHHUH 3HAUCHHS U HAIIPABJICHHs HHIYKIIAOHHOTO TOKA.
9 KJIACC

Pasnen 8. MexaHu4yecKue siBJICHHUSA.

MexaHU4eCKOoe JIBHIKEHHUE. MaTepna.HLHasi touka. Cucrema otrcuéra. OTHOCHTEILHOCTD
MEXAHMYECKOTO JIBIDKEHWsS. PaBHOMEpHOE MpsMOJMHEHHoe BuKeHHe. HepaBHOMepHOE
npsMonuHeiiHoe JBwkeHne. CpelHss W MTCHOBEHHas CKOPOCTb Tela MPH HEPaBHOMEPHOM
JIBUKCHHH.

Vckopenne. PapHoyckopeHHOe HpsiMoruHeiiHoe nBukenne. CBoOonHOE aieHue. OnpITH
lNanunes.

PaBHOMEpHOE JBIKeHHe 1o OKpyHocTH. Ilepuon u vactota obparienns. Jinnelnas u
yrJIoBasti CKOPOCTH. I[eHTpOCTpEMUTENBHOE YCKOPCHHE.

Ilepsoiit 3akon HeiotoHa. Bropoit 3akon Hetorona. Tpernii 3akoH HetoTona. Ilpuniun
CYTIEPIIO3UIIMH CHIL. '

Cuna ynpyroctd. 3akoH I'yka. Cuna TpeHHMs: Cuia TPEHHS CKOJBKEHMS, CHjla TPCHHS
IIOKOSI, IPyTHe BUBI TPEHHUS.



Cuia TSOKECTH W 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOJHOIO IMajeHUs.
Jlemwxenue ianer Bokpyr Comnna. Ilepsas kocmmyeckas CKOPOCT. HeBecomocThs u
neperpy3Ku.

PaBHOBeCHe MaTepuabHO# TOUKU. AGCOMOTHO TBEPIOE Tes0. PaBHOBECHE TBEPIIOTO TeIa
¢ 3aKPENIEHHOM OCHIO BpalleHus. MOMEHT Culibl. LIeHTD TSHKECTH.

Umnynee Tena. Vismenenue uMiyibca. VMITyibe Cuiibl. 3aKOH COXPAHEHMS MMITyJIbCA.
PeakTUBHOE JBUKECHHE.

Mexanudeckasi paboTa B MOIIHOCTb. PaGoTa CHII TSDKECTH, YNpyroctd, Tpenus. CBssb
SHepruM W paboThl. [loTeHIHMaTbHAs SHEPrUs Tejd, MOAHATOrO Haj MOBEPXHOCTHIO 3EMIIH.
TToTeHIMATbHAs SHEPrUs cKaTol npykuHbl. Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOH
SHEpruu. 3aKOH COXPaHEHUS] MEXaHWYECKOW SHEPIUH.

Jemoncmpayuu.

1. HabmoneHne MEXaHUUECKOTO JIBUIKEHHUS TeJla OTHOCUTEIBHO Pa3HbIX TENl OTCUETA.

2. CpaBHeHue myTeil ¥ TPAEKTOPHM JIBMKCHUSI OJHOIO M TOrO K€ Teja OTHOCHTEJIBHO
pa3HbIX TeJl OTCUETA.

3. M3MmepeHue CKOPOCTH U YCKOPEHUS MPSAMOJIUHEHHOTO JIBHIKEHHUS.

4. ViccnemoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHIKEHUS.

5. HaOmronenue JBUKEHHS Teja 10 OKPYXKHOCTH.

6. Habmojenne MEXaHHUECKHUX SBJICHHUH, TIPOUCXOISIINX B cucTeMe oTcuéra « Temexkay
npu eé paBHOMEPHOM M YCKOPEHHOM JBH)KEHUH OTHOCHUTEIILHO KabuHeTa PU3uKH.

7. 3aBHCHMOCTh YCKOPEHHUs TeJla OT MAacChI TeJla U JISUCTBYIOIICH Ha HETO CHJIBL.

8. HabmoaeHue paBeHCTBA CHII IIPY B3aHMMOJICHCTBUM TEIL.

9. M3MeHeHHe Beca Tejia IpU YCKOPEHHOM JIBHKEHUH.

10. [epenava UMITyJIbCA IIPH B3aUMOICHCTBUH TEIL.

11. IIpeoGpa3oBaHus SHEPTUM TIPH B3aUMOJICUCTBUH TEJI.

12. CoxpaHeHHEe UMITYJIbCA IIPH HEYIIPYTOM B3aHMO/ICHCTBUH.

13. CoxpaHeHHe MMITyJIbca IPH a0COIIOTHO yIPYTOM B3aUMOACHCTBHH.

14. HaOmroieHre peakTUBHOTO JIBH)KCHUSI.

15. CoxpaHeHHe MEXaHNYECKOM SHEPTUH ITPU CBOOOHOM ITaJCHHUH.

16. CoxpaHeHHe MEXaHMIECKON SHEPTHH TIPH JIBUKEHHUH TeJla IO ICHCTBUEM NIPYKUHBL.

Jlabopamopnysie pabonvl u OnbIMbI.

1. KoncrpyupoBaHue TpakTa s pasroHa W [aJbHEUIIEr0 PaBHOMEPHOTO JBHKCHHUS
IIapuKa WK TEIEKKH.

2. Ompesenienne cpeiHel CKOPOCTH CKOJIBKEHHsi Opycka HIIM JIBHXKCHHsS Mapuka IIo
HaKJIOHHOH IUIOCKOCTH.

3. OmpejesieHre yCKOPEHMSI Tejla TPU PABHOYCKOPEHHOM JIBHOKEHHH TIO HaKJIOHHOM
IIJIOCKOCTH.

4. VicciuenoBaHHMe 3aBUCHMOCTH IIyTH OT BPEMEHH TIPU PABHOYCKOPEHHOM JIBHXKEHUH O3
Ha4YaJIbHOU CKOPOCTH.

5. IlpoBepka THIOTE3Bl: €CIHM IPH PaBHOYCKOPEHHOM JIBHIKECHUH 0e3 HavaIbHOU
CKOPOCTH IIyTH OTHOCSTCSA KaK psl HEYETHBIX YHCEN, TO COOTBCTCTBYIOIIME
MIPOMEKYTKH BPEMEHHU OJMHAKOBBIL.

6. VccienoBaHue 3aBUCHMOCTH CHJIbI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMallbHOT'O
JTABJICHUS.

7. Ompenenenue KodGGUIEECHTA TPSHHUST CKOJIBKECHHU.

8. Ompenenenue KECTKOCTH MPYIKUHBIL.



9. Omnpenenenne pabOTHl CHIbI TPEHHs IPU PABHOMEPHOM JIBUJKCHHMM Tela M0
TOPU30HTAILHOM ITOBEPXHOCTH.

10. Onpezienenre pabOTHl CHIbI YIPYTOCTH HPH MOABEME IPy3a € HCHOIL30BAHUEM
HEIOBMIKHOTO M TTOJIBIDKHOTO OJIOKOB.

11. V3yueHue 3aK0HA COXPAHEHUsI SHECPIUH.

Pazgen 9. Mexanuueckue Koaed0aHusi ¥ BOJIHbIL.

Konebarenpuoe apmxenue. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHMH: NEPHON, 4YacToTa,
aMIUIATYa. MaremaTudeckuil W TPYKUHHBIM MasTHUKA. I[IpeBpaineHue OSHEPruM IIpH
KOJIe0ATEeIbHOM JIBHIKEHUU.

Batyxartomue Konebanus. BeiHyxnenHble Konebanus. Pesonanc. Mexann4eckue BOJHBI.
CaoiicTBa MeXxaHWYeCKUX BOJH. [Ipo/10iibHEBIC M ronepeyHbie BOMHbL JlJIMHA BOJIHBI U CKOPOCTH
eé pacmpocTpaHeHus.. MexaHHIeCKUe BOJIHBI B TBEPJOM Telle, CeHCMUYECKHUE BOJIHBL.

3ByKk. 'pOMKOCTB 3ByKa ¥ BbIcOTa TOHA. OTpaxenue 3Byka. IH(pasByK U yIbTPasByK.

Jemoncmpayuu.

Hab6monenue xkoe0anuii T MoJ1 JSHCTBUEM CUIIBI TSDKECTH M CHJIBI YIIPYTOCTH.
Ha6monenue xoneOaHuii rpy3a Ha HUTH U Ha IIPYXKUAHE.

HabGuroienue BeIHY KJIEHHBIX Kone6aHHH Y pe30HaHcAa.

PacripocTpaneHue IPOJOJIbHBIX U nonepequx BOJIH (Ha MOJIENIHN).

HabmroieHne 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKXyCTHYECKH Pe30HaHC.

Ha&opamopnble pabombl u OnvImMol.

1. Omnpezenenne 4acToThl U epuoia Kojebanui MaTeMaTH4ecKoro MasiTHUKa.

2. OmpeieNieHue YacTOThI U IIEPU0/ia KoJeOanui pyKUHHOTO MasTHAKA.

3. HccnemoBaHue 3aBHCHMOCTH TEpUOJa KOJICOAHUHN IOJBEIIEHHOIO K HUTH Tpy3a OT

JUTMHBI HUTH.

4. VccrnemoBaHMEe 3aBUCHMOCTH TepHoja KojieOaHWi NPYXKUHHOIO MasTHHKA OT MaccChl

rpysa. ‘

5. IlpoBepka HE3aBUCHMOCTH Il€pHoja KojeOaHu# rpysa, MOJBEHMICHHOIO K HHTH, OT

MacChl Ipy3a.
6. ONBITHL, JEMOHCTPUPYIOIIME 3aBHCHMOCTH IlepHOJa KOJeOaHW# Py KHHHOTO
MasiTHUKA OT MacChl rpy3a 1 XKECTKOCTH IIPYKUHBL.

7. W3mepeHue ycKOpeHHs CBOOOIHOIO IaCHUSI.

Pazzaea 10. DiieKTpOMArHHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE MOJie. DJIEKTPOMArHUTHBIE BOJHBL CBOWCTBA 3JIEKTPOMArHUTHBIX
BoutH. [1IKasta 31eKTPOMarHUTHBIX BOJIH. VICIIO/Ib30BaHKE SII€KTPOMArHUTHBIX BOJIH [UIsl COTOBOM
CBSI3H.

DJIeKTpOMarHuTHas mpupo/a ceeta. CKopocTh cBeTa. BonHOBbBIE CBOMCTBA CBETA.

Memoncmpayuu. :

1. CaoiicTBa 3JIE€KTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomsl u Onbimbol.

1. Vi3yueHue CBOKMCTB 2JI€KTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOHIIBHOTO TeeoHa.

Pa3znen 11. CBeToBbl€e sIBJICHHS.

JlyueBas mopens cBera. Mcrounuku cpera. IIpsmonuHeHHOE pacIpoOCTpaHEHHE CBETA.
3armenus Conuna u Jlynsr. Otpaxenue csera. [1nockoe 3epkano. 3aKoH OTPaKEHHs CBETA.
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IIpenomnenue cBeta. 3aKoH TpenomieHus cera. [lonHoe BHYTPEeHHEE OTPOKEHUE CBETA.
Mcrnob30BaHyUEe MOJHOTO BHYTPEHHEIO OTPAKEHMS B ONITUYECKUX CBETOBOAX.

Jlumsa. Xox nywei B smmze. Onrtudeckas cucTema (QoToanmapara, MHKpOCKONa H
Teseckomna. I a3 KaK onTHYecKas CuctTeMa. bim3opyKkocTh U TalbHO30PKOCTB.

Pasznoxenue 6eoro ceera B crektp. OnbiThl HetoToHa. Cllo)KeHHe CIeKTPaIbHbIX [IBETOB.
Jucniepcus csera.

Jemoncmpayuu.

WooNUAEWDE

[TpsiMosMHEHOE pacIpOCTPaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonyyenne n300paXKeHUH B IJIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKajiaxX.
[Ipenomnenue cpeTa.

OnTHYECKUI CBETOBO/I.

Xoj iyueit B coOuparomiei JInH3e.

XoJ Tyueit B pacceuBaroIEH JINH3E.

[MosryueHue H300paskeHui ¢ IOMOLIBIO JINH3.

[Tpunimn neiicTBus GoToanmnapara, MUKpOCKOIa | TEJIECKOIa.

10. Mogens riasa.
11. PasnoxxeHue 0eyoro cBeTa B CIIEKTP.

12. TTonydenue Georo cBeTa MpH CIOKEHUU CBETA PA3HBIX IBETOB.
Jlabopamopnusie pabomsl u OnblMbL.

1.
2.
3.

N emh

HceeoBanye 3aBUCUMOCTH YIJIa OTPAXKEHUS] CBETOBOIO Jiyda OT yrjia IaJeHHs.
3yyenne XapakTepPUCTUK H300payKEeHHUs IIPEJMETA B TIIIOCKOM 3€pKaJie.

HccenoBaHye 3aBUCUMOCTH yTJIa MIPEJIOMIICHHSI CBETOBOI'O Jiyda OT yrjia IaJcHus Ha
IPaHUIIE «BO3ILYX—CTEKIION.

TTonyuenue U300paKeHUH ¢ TOMOIIBIO COOMPAKOIIEH JTHH3BL.

Omnpenenenne HOKyCHOrO pACCTOSHHS ¥ ONTHYECKOH CHIIbI COOUPAIOIICH JTHH3BL.
ONBITHI 110 Pa3JI0KEHHIO OEI0T0 CBETA B CIIEKTP.

ONBITH 110 BOCHPUATHIO [BETA IPEIMETOB NPU HMX HAOIIIOACHWH 4Yepe3 IBETOBBIC
(GUIBTPHIL.

Paspgen 12. KBanToBbIe IBJICHHS.

Omnsrtel Pesepdopna u mianerapas Mojenb aroma. Moziens aroma bopa. Hcmyckanune u
morJionieHue ceera aroMoM. KBauTel. JInHeiHyaTsie CIIEKTPBI.

PaguoakTuBHOCTh. Anb(a, Oera- W ramva-usnydeHus. CTpoeHHe aTOMHOIO sjpa.
HyknonHas mojeins artoMHOro sapa. Msorombl. PaanoakTHBHBIE NPEBPALICHHS. [Tepuon
moJrypacraza aTOMHBIX sJIED.

SInepHble peakiuu. 3aKOHBI COXPAHEHHS! 3aps/I0BOTO M MAacCOBOTO YHCEIL. DHeprus CBSI3U
atoMHBIX sanep. CBs3b Macchl W dHeprud. Peaknuu cuHTE3a M JICTICHUS ANEP. Hcrounuku
suepruu ConHIa U 3BE31.

Snepnas oHepreTuka. JIeficTBHS paJlOaKTUBHLIX U3y YCHUH HA )KMBBIE OPraHU3MBbL.

Jemoncmpayuu. '
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CrexTphbl H3JTyYeHHsI ¥ TOTJIOICHHUS.

CrieKTphl pa3IM4YHbIX I'a30B.

CriexTp BOJIOPOJA.

Habmoienue TpekoB B kamepe BuiibcoHna.

Pa6oTa cuéTunKa HOHU3UPYIOLIMX H3ITy YCHHUM.

Perucrparius u3rydeHus MPUPOAHBIX MUHEPATIOB U IIPOAYKTOB.



Jlabopamopnbsie pabomsl u ONbIMbL.

1. HabmoneHue CIUIOMHBIX U JIMHEHYAThIX CIEKTPOB M3JTy YCHHS.

2. VccrenoBaHue TPEKOB: M3MEPEHHE SHEPIMM YacTHIIBI IO TOPMO3HOMY IyTH (110

doTorpadusm).

3. M3mepeHue paguoakTHBHOIO (GoHa.

IoBTOpUTEILHO-0000MAXO MU MOTYIb. .

[10BTOPUTENHHO-0000IIAtOIHi MOy b~ NIPEAHA3HAYCH JUIs  CHCTeMATH3allMd U
0606IIEH S TIPEIMETHOTO COIEPIKAHNUS M OTBITA JIEATEIbHOCTH, IPUOOPETEHHOTO TIPU U3y YEHUH
BCEro Kypca (DM3MKH, a TAKKe JUIS TOIrOTOBKA K OCHOBHOMY TOCYapCTBEHHOMY SK3aMEHy IO
du3mKe 11 06y UAIOIIKMXCSI, BRIOPABIIMX 9TOT YUCOHBIA TIPE/IMET.

[Ipy M3ydeHHH JAHHOTO MOJYJs DEAIM3yIOTCS ¥ CHCTEMATW3UPYIOTCS — BHIIBI
JESATENbHOCTH, HA OCHOBE KOTOPBIX —00€CIeuMBaeTCsi JOCTHIKEHHME IMPCIMCTHBIX M
METAMPEIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB O0Yy4CHHs, (bopmupyeTCcsl €CTECTBEHHOHAY YHAs
rPaMOTHOCTB: OCBOCHHE HAy4YHBIX METOJOB HCCIIENOBAHMS SBJICHHM TPUPOIBI U TEXHUKH,
OBJAJICHUE YMEHHSAMH OOBSCHATH (DU3MYECKUE SIBICHHS, NPUMEHS TOJyICHHBIC 3SHAHMA,
pemmaTh 3a/[a4u, B TOM YHCJI€ KAYeCTBCHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpMHIMNHMATBHO JeSTeIbHOCTHBIH XapakTep JaHHOTO pasjiesia peaiusyercs 3a CYET TOTO,
4TO 06YYAIONIMECS BBIIOIHSIOT 3a/IaHusl, B KOTOPBIX UM IIpE/UIaraeTes:

Ha OCHOBE MOJIyYEHHBIX 3HAHHI1 PACIIO3HABATH M HAYTHO OOBSCHSITH PU3HICCKUE SBICHNS
B OKpY’KalOIIeH IIPUPOJIE U OBCEIHEBHOM JKU3HH,

WMCTIOJIB30BATh HAyJHBIE METO(bI HCCIIEIOBAHMA (DU3NIECKUX SBICHUH, B TOM YHCIC Ui
MPOBEPKH TUIOTE3 U MOTYYEHHUS TEOPETHIECKUX BBIBOJIOB;

OGBSCHATh HAyUHBIE OCHOBBI HauOOJee BAKHBIX JOCTHKCHHH COBPEMEHHBIX TEXHOJIOTHH,
HAIpUMep, TIPAKTHYECKOTO WCIONB30BAHMS  Pas3IMYHbIX HCTOYHMKOB OHEPIAM HA OCHOBE
3aKOHA MPEBPAIIEHNsS] B COXPAHEHHUSI BCEX U3BECTHBIX BUJIOB SHEPTHUH.



IUIAHUPYEMBIE PE3VJBTATHBI OCBOEHUS INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMAA

W3yuyenne (U3MKA HA yPOBHE OCHOBHOrO 00Iero o0pa3oBaHMs HANPaBICHO Ha

JIOCTHO)KEHHME JIMYHOCTHBIX, METAIIPEAMETHBIX U IIPEJIMETHBIX o6pa3013aTenLme PE3YIBTATOB.

B pesymbraTe H3ydeHust (U3MKH HAa YPOBHE OCHOBHOIO 00Iiero oOpa3oBaHHA Y

o6ywaromierocs 6yayT cOpPMHPOBAHBI CIIEAYIOIIHE THIHOCTHBIC PE3YIHTAThI B 4ACTH:

1) naTpHOTHYIECKOI0 BOCIIUTAHUS:

— IpOsIBJIEHHE UHTEpeca K UCTOPUH M COBPEMEHHOMY COCTOSHHUIO POCCHICKOM (HPUBNIECKOM
HayKH;

— HEHHOCTHOE OTHOLIEHHE K JOCTHKCHHSIM POCCHHCKHX yUEHBIX-(PU3UKOB;

2) rpa’kIaHCKOro M AyX0BHO-HPABCTBEHHOI'0 BOCIIHTAHHS:

— TOTOBHOCTH K aKTMBHOMY YYacTHIO B 0OCYX/JIEHHH OOINECTBEHHO 3HAYUMBIX H ITHYECKHUX
po0OJieM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHECHUEM JOCTH)KCHUH (DU3UKY;

— 0CO3HAHHE BYKHOCTH MOPAIBLHO-3TUYECKUX IPUHIMIIOB B JIEATEIBHOCTH YUEHOTO;

3) 3¢TeTHYEeCKOro BOCHUTAHMS:

— BOCIIPHATHE 3CTETHYECKHX KayecTB (PU3MYECKOM HayKu: e€ TapMOHMYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, JTAKOHHYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HAHUE IIEHHOCTH (U3UUECKOM HayKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHHS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAXKHEHIIIEH COCTABIISIOIIEH KYJIBTYPbI;

— pa3BHUTHE HAYYHOM HOOO3HATEIHHOCTH, HHTEPECA K HCCIIEA0BATEIbCKOM IEATEIbHOCTH;

5) hopMHUpOBaHHS KYJIbTYPbI 30POBbSI H IMOIHOHAIHLHOI'O 0/1ar0NOTy THS:

— OCO3HAHME IIEHHOCTH Oe30IacHoro oopasza XM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BKHOCTH IIPaBWJI OE30IaCHOTO TOBEJCHUS Ha TPAHCIOPTE, HA J0porax, ¢
SIEKTPHUYECKHM U TEITIOBBIM 000PY/I0BAHUEM B JOMAIIHUX YCIOBUSAX;

— ¢hOPMHUPOBAHHOCTH HABBIKA pe(iICKCHH, PU3HAHME CBOETO MpaBa Ha OLIMOKY M TaKoro
JKe TpaBa y Jpyroro 4ejoBeKa;

6) Tpy10BOro BOCIIMTAHHMS:

— aKTHBHOE yYacTHe B PELICHUH MPAKTHYECKHX 33/1au (B paMKax ceMbH, 00pa3oBaTeIbHOM
OpraHM3aliM, TOpoja, Kpas) TEXHOJOTHYECKOH M COLMAIbHOM HAlpaBIeHHOCTH,
TpeOyIOLIMX B TOM YUCIIe U (PU3NYECKUX 3HAHWH;

— MHTEpec K MPaKTHYECKOMY U3yUYeHHIO MPoQeccHii, CBA3aHHBIX ¢ PU3MKON;

7) 3K0JI0rHY€CKOTr0 BOCIIHTAHUS:

— OpHeHTamMsi Ha TNpUMeHeHWe (U3MYECKUX 3HAHMH JUIs pelleHust 3axa4 B 00JACTH
OKpy KaromIell cpe/bl, MUIAHUPOBAHHS TOCTYNKOB M ONEHKM MX BO3MOXHBIX MOCIIEICTBHMH
JUIS OKPYKAIOIEH Cpeibl; '

— 0CO3HAHME TII00ATBHOIO XapaKTepa YKOJIOTHUECKUX IPOOIEM U Iy TEeH MX PEIICHNUS;

8) ajanTanMy K H3MEHIIOMHMCS YCJOBUAM COUUAILHON M NPHPOIHOMH Cpebl:

— moTpeOGHOCTh BO B3aMMOJCHCTBHH IPH  BBHIIOJHEHMH HCCIICOBAHUM ¥ IPOEKTOB
(bu3nUeCcKO HANIPABIECHHOCTH, OTKPHITOCTE OIBITY ¥ 3HAHHUAM JPYTHX;

— MOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NPAKTUIECKYIO IEATEbHOCTD;

— moTpeGHOCTh B (DOPMMPOBAHWM HOBBIX 3HAHWH, B TOM 4ucie (OPMYIMPOBATH HICH,
TIOHSITHS, THIIOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUAX;



e — ocosHaHue Ne(GHUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 00J1aCTH PU3HKH;

e — IUIAHHPOBAHHE CBOETO PA3BUTHS B IPHOOPETEHUHN HOBBIX (U3UYCCKUX 3HAHHI

e — CTpeMJICHHE AHATM3MPOBATH U BBISBIATH B3AMMOCBS3U IPUPOJIBI, OOIIECTBA U IKOHOMHKH,
B TOM YHCJIIE C UCIIOJI30BAaHUEM (DU3MIECKUX SHAHMUIA,

e — OIIGHKA CBOMX NGHCTBHM C YYETOM BIHMSHHS Ha OKPYXKAIOIIYIO CPELy, BO3MOXKHBIX
r7100aIbHBIX TTOCIEICTBUH.

METAINPEAMETHBIE PE3YJIBTATHI

B pe3ynpTaTe OCBOEHHSI NPOrpaMMbl 10 (U3MKEe Ha YPOBHE OCHOBHOIO o01mero
oOpazoBanus y oOydaromerocs OyIyT CGHOPMHPOBAHbI MeTalpeIMETHbIE Pe3yJIbTaThl,
BK/TIOYAIONIME TO3HABATEIbHBIE YHHUBEPCAIbHBIE y4YeOHbIE JICWCTBHs, KOMMYHHKATHBHBIC
yHHBepCaIbHbIE YIeOHbIE IeHCTBHSI, PEryIATHBHbIE YHUBEPCAIBHBIC yUCOHbIC ICHCTBHSL.

IMo3HaBaTeIbHbIE YHUBEPCAJIbHbIE yueOHbIe 1eCTBHS

Ba3zoBbie Jjoruueckne AeicTBUs:

e BBLIIBIATH M XapaKTEPU30BATh CYILIECTBEHHBIC MPH3HAKM OOBEKTOB (SBJICHHI);

e yCTaHABIMBATh CYIIECTBEHHBIH NPU3HAK KIACCU(HUKAILIMH, OCHOBAHHS JUIs 00001eHus
1 CpaBHEHHS;

e BHLIABJISITH 3aKOHOMEPHOCTH ¥ MPOTUBOPEUHS B PACCMAaTPUBAEMbIX (aKTax, TaHHBIX U
HAOJTIOIEHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHUSIM;

e BBLIBIATH NPUYMHHO-CIE/ICTBEHHBIC CBS3U TPU M3yYeHMH (U3HYECKHX SIBICHUH M
TIPOIIECCOB, [€NIaTh BBIBOABI C HCIOJNB30BAHUEM JIEMYKTHBHBIX M HHIyKTHBHBIX
YMO3aK/TIOUEHHH, BBBATATh THIIOTE3BI O B3AMMOCBS3AX (PU3HUCCKUX BETMIHH;

e CAMOCTOSITENIHHO BBHIOMpaTh CHOCOO pereHus ydeOHOH —Qusnueckoid 3anaun
(cpaBHEHHE HECKOJBKMX BAPHAHTOB PEIICHHs, BBIOOp HAuOOIee IOAXOMSIMEro C
YUETOM CaMOCTOSITEIILHO BBIIETIEHHBIX KPUTEPUEB).

Ba3oBbie uccie0BaTeIbCKUe IeHCTBHA:

e  JCIIOJB30BaTh BOIPOCH! KaK UCCIEI0BATENLCKMN HHCTPYMEHT IIO3HAHU,

® TIIPOBOJWTH IO CAMOCTOSTEJBHO COCTAaBICHHOMY IUIaHy  OIIBIT, HECJIOKHBIH
du3MUecKuii SKCIIEPUMEHT, HEOOIBIIOE MCCIIEIOBAHIE (PU3HIECKOTO SBICHHUS;

e OIEHWBATH HA NPUMEHMMOCTb Y JOCTOBEPHOCTh MH(OPMAIMIO, MOIYYECHHYIO B XOJ€
UCCIIEOBAHHUSI UITH DKCIIEPUMEHTA,

e CaMOCTOSATENHbHO  (OpMYyTHpOBaTh O00OOIIEHMs W BBIBOJABI 110  PE3yJbTaTaM
MPOBEIEHHOTO HAOJIIOIEHH S, OTIbITA, HCCIIeIOBAHUS;

e IPOTHO3MPOBATH BO3MOXHOE JaJibHEHINEE Pa3BUTHE PU3HUCCKAX MPOLECCOB, A TAKKE
BBLIBUIATh IPENOJIOKEHHS 00 UX Pa3BUTHU B HOBBIX YCIIOBHSAX M KOHTEKCTAX.

Pa6ora ¢ undopmanueii:

e IPUMEHATH pA3IUYHBIC METO/BI, MHCTPYMEHTHl W 3alPOCHI TPH MOHUCKE H otbope
MH(POPMAIMH MM IAHHBIX C yIETOM IIPEUIOKEHHON yaeOHOM pu3HyecKoH 3anauu;

e AHAIM3UPOBATH, CHCTEMATH3UPOBAThH M MHTEPIPETHPOBATH HHPOPMAIMIO PasIMUHbIX
BUJIOB ¥ HOpM IIpeNCTaBIECHHUS;



CAMOCTOSITEJLHO BHIOHPATh ONTHMAIbHYIO (GOpMy MpeICTaBIeHHs HHpOpMALHUK U
WIUTIOCTPHPOBATH PEIIaeMble 3a/[adil HECITOKHBIMH CXEMaMH, AuarpaMMamH, WHOH
rpaguKoii 1 BX KOMOHHAIUSAMHA.

KOMMyHHKaTHBHBle YHUBEPCAIbHbIC yqeﬁnble JIeCTBUSA:

B Xoze OOCYXIeHHs y4eOHOro MarepHaia, pesyJbTaroB JabOpaTopHBIX paboT H
TIPOEKTOB 3a/[aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOH TEMbI M BbICKa3bIBATh UICH,
HAIle/IEHHbIE HA PElIeHHe 3a/1aui U O IepkaHue OIaroKenaTebHOCTH OOIEeHH S,
CONOCTAaBJIATH CBOM CYXJEHHs C CYXKICHHSIMHM JPYyrHX Y4YaCTHUKOB JHajiora,
0OHAPYKUBATH PA3IMUHNE M CXOJCTBO MO3UIIHIL;

BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U IHCbMEHHBIX TEKCTaX;

nMyOJIMYHO — [PEACTABIATH  PE3yJBTAThl  BBIIOJIHEHHOTO Gu3HUEeCKOr0  OIbITA
(3KCIIEPHMEHTA, HCCIIEIOBAHMS, IPOEKTA);

[IOHMMATh ¥ MCIIONB30BATH IPEHMYIIECTBA KOMAHIHON ¥ HHIMBHIYaIbHOH PadOTHI
TIPY PEIIEHUH KOHKPETHOH HHU3MIeCKO# mpodiemsr;

IPUHMMATh [EJ COBMECTHOW JIESTEIIBHOCTH, OPTraHW30BBIBATH JeHCcTBHSL 1O €€
JOCTIDKEHHIO: PACTIPEIENATh POJIH, 00CYKIaTh MPONECCHI W PE3yJIbTATE COBMECTHOH
paboThl, 0000IIaTh MHEHHUS HECKOTBKUX JIIOJIEH;

BBIIOJIHSTH CBOIO YacTh pabOTHI, JOCTHras KayeCTBEHHOI'O pe3yjbTara MO CBOCMY
HATPABJIECHHUIO U KOOPJUHHUPYS CBOM JEHCTBHUS C APYTUMHU WICHAMU KOMAH/IbL;
OIlEHMBATh KAayecTBO CBOEr0 BKjIaja B OOmMA TMPOAYKT IO KPUTEPHSM,
CAMOCTOSTENBHO c(HOPMYTMPOBAHHBIM yJaCTHUKAMHU B3aUMOICHCTBUSL.

PeryisiTuBHBbIE YHHBEpPCAIbHbIE yueOHbIE AeiCTBASN

Camoopranusanms:

BBISIBJISITH IIPOOITIEMBI B KU3HEHHBIX M y9eOHBIX CHTYyaIUsIX, TPEOYIOMHX ULl PeIICHUs
(bU3MUECKUX 3HAHUIM,

OPMEHTHPOBATHCS B PA3NHUYHBIX TOJXONAX MPUHATHS PEIICHHE (MHIMBUIYaIbHOE,
IPUHSATHE PELICHNS B IPYIIIE, IIPUHSITUE PELICHUH IpyIIIoi);

CAMOCTOSATENHLHO COCTABJISATh AITOPUTM pelleHHs (GHU3MYECKOM 3aka4yud WM IUIaHa
MCCIIEOBAHMSL C YUETOM HMMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH Ipe/lIaraeMble BAPHAHTHI PEIICHUH;

Jearth BEIOOp 1 OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTpOJIb, 3M01[HOH3J'lbllb!ﬁ HHTEC/IJICKT:

JaBaTh aIeKBAaTHYIO OLIEHKY CHTYalliy M Ipeiararh miaH e€ U3MEHCHHS,

OOBSICHATh NPHYMHBI JOCTIOKCHHUS (HEJOCTHIKEHHs) DE3yJbTaToB JIEATELHOCTH,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY

BHOCHTH KOPPEKTHBBI B JIESTEIBHOCTD (B TOM YHCIIE B XOJ1 BbIIOJIHCHUS PUMIECKOTO
WCCIIeIOBaHMsl WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HW3MEHHBLIMXCS
CHTYyallUi, yCTAHOBICHHBIX OIMMOOK, BO3HUKIIKX TPy AHOCTEH;

OILIEHUBATH COOTBETCTBUE PE3YJIbTATA LEJIM U YCIOBUSIM;

CTABHUTH ceOsl Ha MECTO JPyroro 4ejoBeka B XOJ€ CIOpa WM JTUCKYCCHH Ha Hay4YHYIO
TeMy, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPyToro;

IpU3HaBaTh CBOE IPaBO Ha OIIMOKY NPHU pEIICHAH ¢u3nyeckux 3amad WId B
YTBEPXKJIEHUSX HA HAaYYHbIE TEMbI H TAKOE K€ IPABO JIPYyroro.



NPEJIAMETHBIE PE3YJIbTATDI

K xoniy oOyueHust B 7 Kjiacce IPeJIMETHBIE Pe3yJbTaThl Ha 0a30BOM ypPOBHE OJDKHBI
oTpaXxarh CHOPMUPOBAHHOCTH Y O0YUArOIIMXCS YMEHHUI:

UCIIONB30BATh IHOHATHS: (U3MYECKHEe ¥ XUMHUYECKHME SBIEHHs, HaOIIONCHHE,
SKCIIEPUMEHT, MOJIEJb, THIIOTE3d, €JIUHULBI (PU3MYECKUX BEIMYHH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHHS BellecTBa (TBEPOE, JKUAKOE, ra3000pasHOE), MEXaHHICCKOe
ABWKeHHE  (paBHOMEpHOE,  HEpaBHOMEpPHOE,  NPIMOJIMHEHHOE),  TPAeKTOpHs,
paBHOJElcTBYIOAs cuia, Aedopmamus (ympyras, IUTacTHYECKas), HEBECOMOCTS,
COO0IIaroIuecs cocy/bl;

pasyinuarh sBiaeHus (uddy3us, TEMIOBOE IBHKEHHE YaCTUIl BEIIECTBA, PABHOMEPHOE
JIBMDKEHUE, HEPAaBHOMEPHOE JIBH)KEHHE, MHEPLUS, B3aUMOIEUCTBHE TEJ, PABHOBECHE
TBEPIBIX TeJl C 3aKPEIUIEHHOW OCBIO BpalleHWs, Iepeaada AaBICHUs TBEPIbIMU
TeJIaMH, JKUAKOCTIMH U ra3aMu, aTMoc(epHoe JaBleHHe, IUIaBaHUe TeJl, IIPEeBPALCHHUs
MEXaHUYECKOM SHEPIHH) [10 OIHCAHUIO MX XapPaKTEPHBIX CBOMCTB U Ha OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3MYECKOE SIBICHHE;

pacro3HaBaTh MPOSIBICHHE U3YUYEHHBIX QH3MYECKHUX ABJICHUH B OKpYJKalolIeM MUpE, B
TOM YHclie (U3AYECKUE SIBJICHHS B IPUPOJE: IPUMEPHI JBHIKECHHS C pasIUYHBIMH
CKOPOCTSIMH B JKMBOW W HEXHMBOW INpPHUPOJE, NEHCTBHE CHIIBI TPEHHS B MPUPOJE U
TEXHUKE, BIUSHHE aTMOC(HEPHOTO JABJICHHS HA JKMBOW OpraHu3M, IIJIaBaHUE DhIO,
pelUary B Tejle 4YeJioBeKa, MPU 3TOM IEPeBOIUTH IPAKTUUECKYIO 3ajiady B yd4eOHYIO,
BBIJIEJIATE CYIIECTBEHHBIE CBOMCTBA (MTpH3HAKH) GU3UIECKUX SIBICHUM;

OIUCHIBATh M3yYEHHBIE CBOWCTBA TN U (DH3UUYECKHE SBICHHS, HCIIONB3Ys (PU3nUecKue
BEJIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMs, IyThb, CKOPOCTh, CPEIHSISA
CKOpPOCTh, CHJIa YNPYTOCTH, CHJIA TSDKECTH, BEC Teja, CHJIa TPEHHs, JaBJICHHE
(TBEpIOTO TeNa, JKHIKOCTH, Ia3a), BHITAJKHBAIOINAS CHJa, MeXaHHdyeckas padora,
MOIIHOCTh, IUUIEYO CHJIBI, MOMEHT CHJIbL, KO3()(UIMEHT TOJIE3HOI0 JECHCTBUS
MEXAaHU3MOB, KMHETHUYECKass W MOTEHIMAJIbHAS SHEPIusi), PU OMNMUCAHUK ITPABUIIBHO
TPaKTOBaTh (PUIUUECKHI CMBICIT UCIIOJIB3YEMBIX BETMYUH, HX 0003HAYCHHUS U €IMHHIIBI
Gu3MUECKUX BENMYMH, HAaXOIUTh (OPMYJIBI, CBA3BIBAIOINUE JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTAMH BEJIHYUHAMHU, CTPOUTH I'padUKd H3YUYEHHBIX 3aBHCHMOCTEH
(U3UYECKUX BEJINYHH;

XapaKTepu30BaTh CBOHCTBA Tej, (U3UYECKHE SIBJIECHUS M IPOLECCHI, HCIOJIb3Ys
IpaBuiia CIIOXKeHHs: Cul (BIOJIb OJHOM mpsmoii), 3akoH ['yka, 3akon Ilackans, 3akon
ApxuMesa, MPaBHJIO paBHOBeCHs phlyara (OJ10Ka), «30J0TOE IIPABHUIIO» MEXaHUKH,
3aKOH COXPAaHEHHWS MEXaHHYECKOW DSHEpruH, IIpH 3TOM JiaBaThb CJIOBECHYIO
(GOpMyIHPOBKY 3aKOHA U 3aIIUCHIBATH €0 MATEMAaTUYECKOE BBEIPAXKEHHE;

OOBSACHATH (PU3MYECKUE SIBICHUS, IPOIECCH M CBOMCTBA TEJl, B TOM 4YHCJIE M B
KOHTEKCTE CHTYyalluil MPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIIATH IPUYMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOrMYEeCKHX IIaroB ¢ onopoi Ha 1-
2 M3ydYeHHBIX CBOMcTBA (PU3UYECKUX SBICHHH, (QU3MYECKMX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemarh pacyéTHble 3amadyd B 1-2 JEHCTBUS, HCIONB3ys 3aKOHBI H (OpMYJIbI,
CBA3bIBAlOIUE (U3UUECKUE BEJIMYMHBI: HAa OCHOBE aHajiu3a YCIOBHS 3aJlauu
3aMUCHIBATG KPATKOE YCJIOBHE, TOJCTABIATH (pU3MUECKHe BEIUUMHBI B (GOPMYIIBI M



IPOBOJUTH PACUETHI, HAXOUTH CIIPABOYHBLIE JAHHbIC, HEOOXOAMMBIE JUISl PELICHUs
3a71a4, OLEHHBATH PEATHCTHIHOCTD MOTYUYEHHON PU3MIECKON BETHIMHbIL;
pacro3HaBaTh IPOOJEMbI, KOTOPHIC MOXHO PEIIMTH IPH TOMOIIH (bU3NIECKUX
METOJIOB, B OIMCAHMH HCCIENOBAHMs BBIICIATH IPOBEPAEMOE TIPEITIOIOKCHUE
(rumote3y), pa3nu4yaTh ¥ HHTEPIPETHPOBATH TIOJIYYCHHBIA pe3yJbTaT, HaXOIUTh
OMMUOKH B XOJ€E OIBITA, JIeJaTh BEIBOJIBI IO €TI0 pe3yIbTaTaM,

TIPOBOJIUTH OIBITHI 110 HAGIONEHUIO (U3HICCKIX SIBJIEHUN WM QU3NYECKUX CBOMCTB
ten: (OPMYJIUpPOBATH IPOBEPSEMBIC MPEIIOIOKCHHU, cobuparh YCTaHOBKY U3
NPETIOKEHHOT0 000PYI0BaHMsl, 3aIIHCHIBATE XOJI OBITA H (GbopMyIMpPOBATEL BHIBO/IBI;
BBIIOJIHATH NPSAMBIC U3MEPEHUsS PACCTOSHUS, BPEMEHH, MacChl Tela, o0BéMa, CHUIIBI U
TEMIIEPATYPbI € HMCIOJIb30BAHUEM AHATOTOBBIX U 1(POBBIX MPUOOPOB, 3aNMCHIBATH
[0Ka3aHusl IPUOOPOB € YUETOM 3a/[aHHOM a0COIOTHON MMOTPEIIHOCTH H3MEPEHHH;
IIPOBOJIUTH MCCIIEJOBAHHUE 3aBUCHMOCTH OJHOM pu3MIEeCKON BEIUYHHBI OT IPYroi ¢
HCIIOIb30BAHIEM MIPSAMBIX M3MEPEHUH (3aBUCHMOCTH Iy TH PABHOMEPHO ABHKYIICTOCH
Tella OT BPEMEHH JBIDKCHHUS TeJa, CHJIbI TPEHUsI CKOJILKEHUS OT Beca Tella, KadecTsa
00paGoTKKM TOBEpXHOCTEH Tel M HEe3aBUCHMOCTH CHJIBI TPEHHS OT IOl
CONPHUKOCHOBEHHS TEJI, CHJIbl YIPYTOCTH OT YUIMHECHHUS HPYKUHEL, BBITAJIKUBAIOIIEH
CHWJIBI OT O00BEMA MOTPYKEHHOW dYacTH Tejia W OT IUIOTHOCTH OKHJIKOCTH, eé
HE3aBUCUMOCTH OT IUIOTHOCTH Tejia, OT IJyOMHBI, Ha KOTOPYIO IIOIPYXKEHO TEJIO,
yciIoBHM IUIaBaHMs TeJNl, YCIOBUHM PAaBHOBECHsS pblyara M 0JIOKOB), y4acTBOBaTb B
[UIAHAPOBAHMM Y4eOHOTO HCCIENIOBaHMUs, COOMpaTh YCTAHOBKY U BBIIOJIHATH
M3MEpeHHs, ClIeys NPEUIOKEHHOMY IUIaHy, (UKCHPOBATh PE3yIbTaThI MOy YEHHOM
3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHJC NPEIIOKCHHBIX Tabiui; ¥ TpaduKoB,
JIeNIaTh BBIBOJIBI 1O pe3ysibTaTaM HCCIICOBAHNUS,

IPOBOJIUTH KOCBEHHBIC H3MEpEHUs (QU3MUECKHX BEJMYMH (TIOTHOCTBL  BEIIECTBA
KUJAKOCTH M TBEPAOrO Tela, CHIA TPEHHs CKOJBXEHHs, MaBICHUE BO3/yXa,
BRITAIKMBAIOINAS CHJIa, JEHCTBYIOIIAas Ha TOrpYyKEHHOE B JKHAKOCTH TEJIO,
K02 PUIMEHT MOTE3HOrO JEUCTBUS MPOCTHIX MEXaHMU3MOB), CIIeys MPEIOKEHHON
MHCTPYKIIMH: TIPY BHIIOJIHEHUN U3MEPEHHUH COOMpPATh SKCIEPUMEHTAIBHYIO yCTaHOBKY
M BBIYUCJIATH 3HAYECHUE UCKOMOM BEJTMYMHBI;

cobmoiaTh TpaBuWia TEXHMKH O€30MacHOCTH IIpH pabore ¢ 1abOpaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh TNPHHIUNBI JSHCTBAS MNPHUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIONMKECs COCY JIbI, OAPOMETP, phIvar, TIOABUKHBIA M
HEIOABUKHBINA OJI0K, HAKJIOHHAS IJIOCKOCTB;

XapaKTepU30BaTh TPUHIMUIBI JICHCTBUS H3YUECHHBIX npubOpOB M TEXHHYECKUX
YCTPOMCTB ¢ OMOpoil Ha WX onucaHus (B TOM YHCIE: MOJMIHIHAKH, yCTPOHCTBO
BOJIOTIPOBOA, THIPABIMUECKUH Mpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOH Hacoc,
apeoMeTp), MCIONb3ysl 3HAHHS O CBOMCTBAX (U3MYECKUX SBJIEHUH U HEOOXOIUMBIE
(busnyecKye 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOIUTL TPUMEPBHI  (HAXOMUTh HHPOPMALHIO O npuMepax) IMPaKTHYECKOTO
MCIONIG30BaHHs (PU3MUYECKUX 3HAHWH B TOBCEJHEBHOW JKU3HM JUIs obecnieueHus
GEe30MacHOCTH IpH  OOpaIleHud ¢ MpUOOpaMi ¥ TEXHHYECKUMH yCTpOWCTBAMH,
COXPAHEHHMsI 3/0POBbS H COOJNIOACHHS HOPM OKOJIOTHYECKOro TNOBEACHUA B
OKpYKarollen cpee;



OCYIIECTBIATh OTOOP HMCTOYHMKOB MH(popmaimu B HMHTEpHETE B COOTBETCTBUH €
3a/JaHHBIM TTOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIUXCs 3HAHUA ¥ Iy TEM CPaBHEHUS
PasIMYHBIX KCTOYHUKOB BBLIENATH HHPOPMAIHIO, KOTOPAs SBIIAETCA IPOTUBOPEUNBOM
WJIA MOKET OBITh HEJOCTOBEPHOM;

VICTIOJIb30BATh [IPU BBINOJTHEHUH yUEOHBIX 3a[aHuil HAy4YHO-TIONYJISPHYIO JUTEPATypy
(u3MYecKoro CoJepXKaHus, CIPaBOYHBIC MaTepUalbl, PECYpPChl CETH Wurepner,
BlafeTh NpPUEMAaMH KOHCTIEKTHPOBAHHS TEKCTa, IpeoOpasoBaHus MHGOpMAIWK U3
OJIHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

cO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIIEHHsI HA OCHOBE 2-3
MCTOYHUKOB HH(bOpMAIKK (PU3UYECKOTO COACPIKAHHSA, B TOM 4HUCIE MyOIMIHO AenaTh
KpaTKHE COOOIIEHHs O Pe3yIbTaTaX MPOEKTOB MM yIeOHBIX HCCIIeOBAHHH, IPH STOM
rPaMOTHO HMCIIOJIb30BAaTh M3YYEHHBIH MOHATHIHbIA ~anmapar Kypca buzuku,
CONIPOBOXK/IATH BHICTYIUICHUE TIPE3CHTAIINEH ]

TIPY BBHIIOJHEHHH YUeOHBIX MPOEKTOB M MCCIIEAOBAHUN PacIpeessaTh 00s13aHHOCTH B
rpyTIIE B COOTBETCTBUM C IOCTABJICHHBIMU 33/[a49aMH, CJISJIUTH 3a BHITIOJIHEHUEM IUIaHa
JeWCTBUH, aJEKBATHO OIEHUBATh COOCTBEHHBIM BKJIAT B JEATEIbHOCTH TIPYIIIBI,
BBLICTPAMBaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBHEC, YIUTHIBAS MHEHUE OKPYKAIOIIHX.

K koHmy ofyueHus B 8 Kiacce IpeIMETHBIE PE3yJIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpaxkarh chOPMUPOBAHHOCTH y 00YUAIOMIMXCsl yMEHHUHA:

MCIIOJIB30BATh TOHSTHSA: Macca ¥ pa3Mepbl MOJIEKYJI, TEIJIOBOE IBM)KECHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHHS BEIIECTBA, KPUCTA/LIMYECKHE M aMOp(HbIe Tena,
HACHIINEHHBIH U HEHACHIIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHY TPEHHSIS
SHEprHsl, TEIIOBOM J(BUTATEINb, JIEMEHTAPHBIN SJIEKTPHICCKHH 3apsjl, SJICKTPUIECKOS
T0J1e, TPOBOJHMKHM M JMAICKTPUKHU, IOCTOSHHBIA DICKTPHYCCKHH TOK, MAarHMTHOE
noJIe;

pasnuyath sBjeHus (TEIUIOBOE PACIIMpEHHe M CKaThe, Temionepejada, TEIIoBOe
paBHOBECHE, CMadvMBaHWMe, KaNWUIAPHbIE SBJICHHS, WCIAPeHHE, KOHJICHCAIWs,
[UIaBIeHMe,  KpucTauim3auus  (OTBepAeBaHME),  KUNEHWe,  Terulonepenaya
(TeTIONPOBOHOCTh, KOHBEKIHs, H3IydeHHE), dNEKTPU3AlMs Tell, B3aUMOJCHCTBHE
3aps/IOB, JEHCTBUS BJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAaHHE, B3aMMOJCHCTBHE
MarHuTOB, AEHCTBME MArHUTHOIO IOJISI HA IPOBOJHHUK C TOKOM, 3JICKTpPOMAarHUTHAas
MHIyKIUs) TI0 ONWCAHHIO HMX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSIBIICHAE U3YUYCHHBIX (QH3HYECKUX SBICHUH B OKPY’KalOLIEeM MHUpPE, B
TOM uMcle (U3MUECKHe SBICHHS B MPHPOJE: I[OBEPXHOCTHOE HATSDHKEHHE WU
KaNMUISIPHBIE  SBICHHUS B TMPHUPOJE, KPHCTALIBI B mpupoze, u3inydenue ConHia,
3aMep3aHue BOJOEMOB, MOpCKHE OpH3bl, 00pasoBaHHE POCHI, TyMaHa, WHEs, CHera,
SNEKTPUYECKHME SBJIEHUS B arMocdepe, OIEKTPUYECTBO IKMBBIX OPraHU3MOB,
MarHUTHOE IIOJIe 3eMyM, Apeid IOIIOCOB, POJIb MAarHUTHOIO IOJIs JUIs JKU3HH Ha
3emite, TIONSPHOE CHSHKE, IPH 3TOM HEPEBOJHUTEH MPAKTHIECKYIO 3a/a4dy B y4eOHYIO,
BBIJIEJIATE CYINECTBEHHbBIE CBOMCTBA (MIPU3HAKA ) (PU3MIECKUX SBICHUH;

ONKCHIBATH M3yUeHHbIE CBOMCTBA TeNl U HHU3UUECKUE SBIICHHUS, HCMIOTb3YSl PU3HICCKHE
BEJIMYMHBI (TEMIlEparypa, BHYTPEHHSIS SHEPrus, KOJMYECTBO TEIUIOTHI, YJeIbHasd
TEIJIOEMKOCTh ~ BEINECTBA, YyJelbHas TeIUIOTa IUIABJIEHHUs, YyJejibHas TerioTa
napoo6pa3oBanms, y/elbHas TEIUIOTa CrOpaHHs TOIIMBA, KOIPQHUIMEHT IOJIE3HOTo
JIEWCTBHS TEIUIOBON MAIIHMHBIL, OTHOCHTENbHAS BIKHOCTH BO3MyXa, JJIEKTPHYECKHIA



3apsj, CHJIa TOKA, ODIEKTPUYECKOE HAMpPSDKCHHE, CONPOTHBICHHE TIPOBOJIHKKA,
y/IeJbHOE COTPOTUBJIEHHE BEIIECTBA, Pab0Ta M MOIIHOCTh SJIEKTPUYECKOTO TOKA), pH
OINMCAHUM IIPABUJIBHO TPAKTOBATH ~(DU3HUECKMA CMBICI HCIONIB3YEMbIX BEJIMYIHH,
0603HAYEHNS] U EIMHUIBI (PU3MYECKUX BEIMYUH, HAXOMUTH (POPMYIIBI, CBSI3bIBAIOLINE
JAHHYIO (DU3MUECKYIO BENMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH IpaduKu
W3yUYEeHHBIX 3aBHCUMOCTEH (PU3NUECKUX BEIUYKH;

XapaKTepU30BaTh CBOMCTBA Tej, (HU3UYECKUE SBICHUS M IPOLECCHI, HCHOJIb3Ys
OCHOBHBIE TIOJOXKEHHS MOJIEKYJSIPHO-KMHETUYECKOW TEOPHU CTPOEHHs BEIIECTBa,
IIPMHIMI CYTEPIO3UIMA TI0JIel (HA KAYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHs
3apsiga, 3akoH Oma juis ydacTka memu, 3akoH JDkoyns—JIenna, 3akoH coxpaHeHHs
SHEPTUU, NPH STOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alMCHIBATH €T0O
MaTEMaTU4YECKOe BHIPAKECHHE,

OOBSACHATh (DU3MUYECKUE IPOLECCHl M CBOWCTBA TEJ, B TOM YUCIE€ U B KOHTCKCTE
CUTYyaIun MIPaKTUKOOPHEHTUPOBAHHOTO xXapakrepa: BBISIBIISITD
IPAYHHHOCTIEICTBEHHBIE CBSI3H, CTPOMTH OOBSCHEHHE M3 1—2 JOTHYeCKHMX IIAroB ¢
onopoit Ha 1-2 U3yYCHHBIX CBOMCTBA (DM3HYECKUX SIBIICHUIH, (bu3NYECKUX 3aKOHOB HJIN
3aKOHOMEPHOCTEM;

pemiaTh pacyéTHBlE 3aJaud B 2-3 JICWCTBHS, HCHOJIb3YsS 3aKOHBI H bopMyJIbI,
CBS3bIBAIOINKE (M3MUYECKHE BEIMYMHBL HA OCHOBE AaHaIM3a YCIOBHMs 3a/a4u
3alMCHIBATH KPAaTKOE YCJIOBUE, BBIABIIATH HEJOCTATOK JAHHBIX JUIS PELICHMS 33/avd,
BBIOMPATH 3aKOHBI ¥ (OPMYIIBI, HEOOXOTUMBIE ISl €€ PEIIEHNs], IPOBOIUTE PACUEThI 1
CpPaBHHUBATH MOJIyYEHHOE 3HAUEHHUE (PM3UYECKOM BEIMINHBI C U3BECTHBIMH JIAHHBIMH;
pacro3HaBaTh INPOOJEMBI, KOTOPbIC MOXXHO pEIIUTh IIPH IOMOIIH bu3nIecKux
METOJIOB,  HMCIOJB3ysl ~ ONHCAHHE  HMCCIENOBAHUS,  BBIACIATH  MPOBEPIEMOE
IPEIONIOKEHHE, OLEHUBATh IPABUILHOCTh MOPS/IKA HPOBENACHUS HCCIENOBAHMS,
JieiaTh BBIBOJIBI;

IPOBOIUTE OMBITHI MO HAOMIOACHMIO (DU3MUECKUX ABJICHAN WX (U3HIECKUX CBOHCTB
Ten (KamuyusipHbIE SBJIEHMS, 3aBUCHMOCTb JIaBJIEHHs BO3dyXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH ITPOIECCA OCTHIBAHWS U HATPEBAHUS TIPU M3JTyUCHUH OT I[BETA
u3jIyvarommeil  (MorIomaromei) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOJABI  OT
TeMIlepaTypbl JKUAKOCTH W IUIOmanu €€ TIOBEPXHOCTH, OICKTpH3alMsi Tel |
B3aMMO/ICHCTBUE DIEKTPHUYECKUX 3apsA0B, B3aMMOJEHCTBHE MOCTOSHHBIX MAarHUTOB,
BH3ya/lM3allisl MATHUTHBIX TI0JI€H MOCTOSIHHBIX MarHUTOB, JICUCTBUS MArHUTHOTO 11015
HA IPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUIATEIs
[IOCTOSIHHOTO TOKa): (DOPMYJIMpOBATH MPOBEpSEMbIE IPEANOIOKEHHS, CcoOUparh
YCTAaHOBKY W3 TPEJIOKEHHOro 00Opy/OBaHMs, OIKCBIBATE XOJ ONBITA H
(dbopMyIIHpOBATH BBEIBOJIBI,

BBITIOJIHATE [IPSIMBIE H3MEPEHUsI TEMIEepaTyphbl, OTHOCHTENILHOM BIIQKHOCTH BO3/yXa,
CHJIBI TOKA, HANPSDKEHHWs C WCIOJIBb30BAHMEM AaHAJOTOBBIX MPUOOPOB ¥ JATYUKOB
(GU3MYECKUX BENMYKMH, CPABHUBATH PE3yJbTaThl M3MEPEHUH C y4ETOM 3aJaHHOM
a0COJIIOTHON MOTPEITHOCTH;

TIPOBOJIUTH MCCIIEA0BAHHE 3aBHCHMOCTH OJHOHM (U3UYECKON BETHYUHBI OT APYTOH ¢
VICTIOJIb30BaHMEM IIPSIMBIX M3MEPEHHUH (3aBUCHMOCTH COTMPOTHUBIICHUS ITPOBOJAHUKA OT
€ro JUIMHBI, IUIOIIAI{ IONEPEUHOr0 CEYEHUsl U yAEIbHOTO CONPOTUBIICHUS BCIIECTBA
IPOBOJIHMKA, CHJIBI TOKA, UIYIIEr0 Yepe3 MPOBOTHUK, OT HANPKEHHUS Ha TIPOBOAHKKE,
MCCIIEJOBAHKME IOCJIEOBATEIBHOIO U apajjielbHOro COEIMHEHUI IPOBOJHUKOB):



IIAHMPOBATH MCCIIEJOBAHNE, COOUPATH yCTAHOBKY M BBHIIOJNHATD M3MCPCHHUS, CICLys
TIpeUIOKEHHOMY IUIaHY, GUKCHPOBATH PE3yIbTaThl IOJTyYCHHOM 3aBHCUMOCTH B BH/IC
TabuI ¥ TpadMKOB, JENaTh BBIBOJIBI IO PE3YJIbTAaTaM UCCIIEI0BAHNS,

e [POBOJUTH KOCBEHHBIC M3MEPEHHSI (JM3UYECKHX BEIMYMH (yAe/bHas TEIIOEMKOCTh
BEIECTBA, COMPOTHUBIICHHE MIPOBOJIHUKA, padoTa ¥ MOIIHOCTh SJIEKTPUYCCKOTO TOKA):
[IAHAPOBATh M3MEPEHHUs, COOMpATh OKCICPUMEHTANbHYIO yCTaHOBKY, CICIys
TPeUIOKEHHOM HHCTPYKIMH, M BIYHCIISTE 3HAUEHUE BEIMIMHBL;

e coOMIOZATH MpaBUIA TEXHUKH Oe30macHOCTH mpu pabore ¢ 71a00paTOPHBIM
000pyIOBaHUEM;

e XapaKkTepW30BaTh INPHHIMIIBI JCHCTBUS H3yIEHHBIX npuOOpOB M TEXHHYECKUX
YCTPOMCTB ¢ OMOPOW Ha HX ONHCAHMs (B TOM UYMCNE: CHCTEMa OTOIUICHHS JIOMOB,
THTPOMETp, TapoBasi TypOMHA, AMIEPMETp, BONBTMETP, CUETUUK JJIEKTPUIECKON
SHEPIHH, OJIEKTPOOCBETHTENIbHBIE TPHOOPbI, HATPEBATE/bHBIC JIEKTPONIPUOOPHI
(IpEMepBI), DNEKTPUYECKUE INPEJOXPAHUTENH, JJIEKTPOMArHuT, 3JICKTPOABUIATENIb
IOCTOSHHOTO TOKA), MCIOJb3ysl 3HAHMS O CBOMCTBAX (PU3UYECKHX SIBIICHUH U
HeoOxoauMBble PHU3NIECKUE 3aKOHOMEPHOCTH;

e pAcIO3HABaTh IPOCTHIC TEXHUYECKHUE YCTPOMCTBA M H3MEPHTCIBHBIC puOopsl 110
cXeMaM ¥ CXeMaTHYHBIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETp, TEPMOC, MCUXPOMETD,
THTPOMETP, ABHUraTelhb BHYTPEHHETO CrOpPaHHs, SJIEKTPOCKOI, peocrar), COCTaBJIATh
CXEMBI DJIEKTPHYECKUX Leneil ¢ TOC/IEI0BATEeIbHBIM 1 apajlIeIbHBIM COCMHEHAEM
3IEMEHTOB, pa3jiyasi yCIOBHBIE 0003HAUCHUS dJIEMEHTOB JJIEKTPHICCKUX Tenei;

e [PUBOAWTH TIPUMEphl (HAXOMUTh WHPOPMAIHUIO O nmpuMepax) IMpPaKTHYECKOro
WCIOJIB30BAHMs (PU3MUECKUX 3HAHUH B IOBCEJHEBHOM JKU3HM IS obecrnieueHust
6e30MacHOCTH IpH OOpaleHuH ¢ NpPUOOpaMH M TEXHAYCCKHMH YCTPOHCTBAMH,
COXpaHEHHsI 3/0pPOBbS M COOJIOJIEHHSI HOPM OKOJIOTUYECKOro —MOBEACHUA B
OKpY>KaroIei cpejie;

e OCYIIECTBIIATH MOUCK HMH(pOpMalmy (GU3HIECKOTO CONEpXKaHHs B WurepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUH M IMyTEM CPaBHEHMS JIOTIOJHHUTEIBHBIX HCTOYHUKOB
BBUIENATH MHGMOPMAIMIO, KOTOpAs SBISETCS MPOTUBOPEYUBOM MM MOXKET OBITH
HEJIOCTOBEPHOM;

e HCIOJIB30BATh NPU BHIIOJHEHUH yYEOHBIX 3a[aHUil HAay4IHO-TIOMYJIIPHYIO JUTEpaTypy
du3Hyeckoro coziepXKaHMs, CIPABOYHBIC MaTepHallbl, PECYpChl CETH WuTepHer,
BAJETh NPUEMAMH KOHCIIEKTHPOBAHHS TEKCTa, HpeoOpasoBaHHs uHpOpPMAIIUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CcO3/1aBAaTh COGCTBEHHBIE MHCHMEHHBIE U KPAaTKHE YCTHBIE COOOMmEHHs, 00oOIas
HH(GOPMAIIMIO U3 HECKOIBKHX HCTOYHMKOB (U3MUIECKOTO COJEpXKaHHs, B TOM HHCIC
MyGIMYHO — MPEICTABIATH — PE3yJbTaThl  IPOCKTHOM MM HCCIIeIOBATEIbCKOM
JESITETLHOCTH, [IPH STOM TPAMOTHO HCIIOJIB30BaTh M3YUEHHbIH MOHSTUAHBIN anmapar
Kypca (pM3MKH, COPOBOXK/ATH BBICTYIICHHE [PE3CHTALIMCH;

e [Py BHIIOJTHEHHH YYEOHBIX NPOEKTOB M HCCICIOBAHUH (GU3NYECKUX IIPOIECCOB
pacIpenensaTh OOS3aHHOCTH B TPYINE B COOTBETCTBUU C MOCTABICHHBIMH 3a/[a4aMH,
CIEIMTh 3a BBHINOJHEHMEM IUIaHA JEHCTBMH W KOPPEKTHPOBATH €ro, aXcKBaTHO
OIlEHMBATh COOCTBEHHbBI  BKJIaJ] B JEATCIBHOCTh  TPYNIbI,  BBICTPAUBATH
KOMMYHHUKATHBHOE B3aHMOJIEHCTBHE, IPOSIBIISAA TOTOBHOCTH pa3peraTh KOH(JIUKTBI.

K xonmy obyueHust B 9 Kjacce MpeIMETHBIC PE3yIbTAThI HA 0a30BOM YPOBHE JIOJKHBI

oTpaxkaTh CHOPMUPOBAHHOCTH y 00y 4aIOIIUXCS YMEHHUM:



WCIIOIB30BAaTh IIOHATHS: CHCTEMa OTCYEéTa, MaTepuajgbHash TOYKAa, TPAaeKTOPHs,
OTHOCHUTEJIBHOCTh MEXAHHUYECKOTO JBIOKEHUS, Nedopmarus (yrnpyras, IiacTHIecKas),
TpEHHE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEpPEerpy3Kd, LEHTP
TSDKECTH, aOCONIOTHO TBEPIOE TEJO, IEHTP TSDKECTH TBEPAOIO Teljla, PaBHOBECHE,
MexaHWuyeckde KoinebaHuss ¥ BOJHBL, 3BYK, HH(pa3sByK M  YJIbTPasByK,
3JIEKTPOMArHUTHBIE BOJHBI, IIKAIA 3I€KTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JATbHO30PKOCTh, CIEKTPhl HCIYCKaHHs M IIOIJIOIeHMs, aibda, Oera- W ramma-
U3JTy4eHHsI, ©30TOIIBL, SAEPHAs SHEPreTHKa,

pasnuyaTh sBJIEHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE IPSMOJMHEHHOE [BIKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE BUIKEHUE, CBOOOIHOE TIa/ICHHUE TEJI, PABHOMEPHOE
JBH)KEHHE II0 OKPY)XHOCTH, B3aUMOJEHCTBHE T, pPEaKTUBHOE JIBHIKEHHE,
KojebaTebHOe BIIKEHHME (3aTyXalolie W BBIHY)XKIECHHbIE KosieOaHuUs), PE30OHAHC,
BOJHOBOE JIBMDKEHME, OTpPaKEHHE 3BYKa, MPSIMOJUHEHHOE pacCIpOCTPaHCHHE,
OTpaXKEHHE W TPETIOMIICHUE CBETA, IOJTHOE BHYTPEHHEE OTPAXKEHHE CBETA, PA3JIOKCHUE
Oenoro cBera B CIEKTP U CIOXKECHHE CIEKTPaJIbHBIX ILIBETOB, JUCIEPCHs CBETA,
€CTEeCTBEHHAsl PaJMOAKTHBHOCTH, BO3ZHUKHOBEHHE JIMHEHYATOro CIEKTpa W3JIy4eHHUs)
[I0 ONUCAHHUIO MX XapaKTepPHBIX CBONCTB W HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIHUX
JNaHHOE (PU3UUYECKOE SIBIICHHE;

Pacro3HaBaTh MPOSIBJICHHE M3yUYEHHBIX (PU3MUYECKHUX SBICHUH B OKPYIKAIOIIEM MUDE (B
TOM uKcjie QU3MYECKHUE SBICHUS B IPUPOJIE: NPUIUBBI M OTJIMBBI, JBH)KEHHE IUIAHET
COJIHEYHOM CHCTEMBI, PEaKTHBHOE JIBI)KCHUE JKUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB
’KUBOTHBIMH, 3€MJIETPSCEHHME, CEHCMHYECKHe BOJIHBL, IIyHaMH, 5XO, LBETa Tell,
ONTHYECKHE SBJIIEHUS B  [PHUPOJE, OHOJIOTHYECKOE  JEHCTBHE  BHJIUMOIO,
yIbTPadHOIIETOBOr0 ¥ PEHTTEHOBCKOTO H3JTyYEHHM, €CTECTBEHHBIH paJrOaKTHBHBIN
GoH, KOCMHYECKHE Jy4d, PAJMOAKTHBHOE H3Iy4EHHE IIPHPOJHBIX MHHEPAJIOB,
JIEHCTBHE PaJHOAKTHBHBIX U3JTyUYeHUN HA OpraHU3M YeJIOBEKA), IIPH 3TOM IIEPEBOIUTH
NPAaKTUYECKYIO 3a]a4dy B Y4eOHYIO, BBLIENSATH CyIIECTBEHHBIE CBOMCTBA (IPU3HAKH)
(U3NIECKUX SIBIICHHIA;

OIMCHIBATH M3yUYEHHBIE CBOUCTBA TN M (hM3UYECKHE SBICHUS, HCIONB3Ys (QU3HMUECKUE
BEJIMYUHBI (CPEIHSAS U MIHOBEHHAs] CKOPOCTH Teja IPU HEPAaBHOMEPHOM JBMIKEHUH,
yCKOpEHHe, MepeMeleHne, My Th, YIJIOBas CKOpOCThb, CHJIa TPEHHMS, CHJIa yIPYIrOCTH,
CHJIa TSDKECTH, YCKOpEHHEe CBOOOJHOrO IaJIeHHs, BEC Tesla, UMITYJIbC Tella, UMITYJIbC
CHJIBI, MEXaHWUEeCKasi paboTa U MOIIHOCTh, TOTEHIIMATbHAsL YHEPIUs Teja, HOJHATOrO
HaJl IOBEPXHOCTHIO 36MJIM, IOTCHI[UATIbHASL YHEPTHUsI CKATOU NPYKUHBI, KHHETHYECKAs!
SHEprusi, MOJIHAs MEXaHW4YecKas SHEprus, NEepHoA M 4YacToTa KosieOaHuH, JaMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTH CBETA, IOKAa3aTelb IPEIOMIICHHUS
Cpejibl), IPH OIMUCAHUM MPABUIBHO TPAKTOBATH (DPU3MUECKUH CMBICI HCIIOIB3YEMBIX
BEJIMYMH, O0O3HAYEHUS W EIUHULBI (U3UYECKUX BEJIUYMH, HAXOAUTH (HOPMYJIBI,
CBSI3BIBAIOINME JaHHYIO (U3UYECKYIO BEJIMYHHY C JAPYTHMMH BEJIHYMHAMHU, CTPOUTH
rpa KU M3y9YEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEINYHH;

XapakTepu30BaTh CBOMCTBA Tell, (DM3MUYECKUE SBICHUS M IPOIECCHI, HCIOIb3Ys 3aKOH
COXpaHEHHs SHEPIHWH, 3aKOH BCEMUPHOIO TATOTEHMS, IPUHLHUI CYIEPIO3ULUU CHII,
IPUHIAI OTHOCUTENNBbHOCTH [ anuiies, 3axoHbl HpI0TOHA, 3aK0OH COXpaHEHUs UMITYJIbCa,
3aKOHbI OTPAXEHUS M TPEJIOMJICHUS CBETA, 3AKOHBI COXPAHEHHs 3apsaloBOrO H
MaccoBOrO0 4YHCEI TIIpU SIACPHBIX peakiusxX, NpH O3TOM JaBaTb CJIOBECHYIO
(GOpMYJIMPOBKY 3aKOHA U 3alUCHIBATH €r0 MATEMATUYECKOE BHIPAKEHHE,



OOBICHATh (U3UUYECKHE MPOIECChl W CBOWCTBA TeN, B TOM YHCJIC M B KOHTEKCTC
CHTyalluii  TPaKTHKOOPHEHTHPOBAHHOTO  XapakTepa:  BBUIBIATH — NPUIHHHO-
CJIC/ICTBEHHbIE CBSI3H, CTPOMTH OOBSICHEHHE U3 2—3 JIOTHUECKHX IIArOB C ONOPOH Ha 2—
3  W3yuyeHHBIX CBoOicTBA (DHM3MYECKUX SIBICHMH, (GU3MYECKNX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pelaTh pacyéTHBIE 3a1a4y (ONUPAIONIUECS HA CUCTEMY U3 2-3 ypaBHEHHUI), UCTIOJIB3Y s
3aKOHBI M (OPMyYJIBI, CBS3BIBAIOIIME (U3UYECKHE BENMYMHBL: HA OCHOBC aHAIM3a
YCIOBHS 3aj[audl 3allMCHIBATH KPATKOE YCIOBHE, BBIABIATH HENOCTAIOIIME HIH
W3GBITOUHBIE AHHbIC, BHIOMPATh 3aKOHBI M QOPMYIIBI, HEOOXOIMMBIE JUISl PEIICHHS,
NMPOBOJMTH  PAcuéThl M  OLCHMBATh PEATMCTHYHOCTH  IOJIY4CHHOIO  3HATICHHI
(bu3MUECKON BETMYHHBI;

pacro3HaBaTh MPOONEMBI, KOTOPbIE MOXHO pEIIATh TP MOMOIIHA (bu3nIECKUX
METOJIOB,  MCIONB3ys  OIMCAHWE  HCCJICJOBaHMS,  BBIICIATE  MPOBEPACMOC
IPE/INONOKEHNE, OLEHHBATh TPABHILHOCTH TOPSIKA IPOBEJCHHMS HCCIIC/I0BAMNIS,
JIeNTaTh BIBOJIBL, HHTEPIIPETHPOBATh Pe3y IbTAaThl HAGIFOACHUH H OIBITOB;

[IPOBOJIUTH OIBITHI 1O HAOTIONEHHUIO (HYU3MICCKHX SBJICHUH WM (PU3HYECKUX CBOWCTB
Ten (u3ydeHne BTOporo 3akona HploToHa, 3aKOHA COXPAHEHUs SHEPIUH, 3aBUCHUMOCTD
neproa KojeGanuii Py KUHHOTO MAsTHUKA OT MACChl I'Py3a U KECTKOCTH MpYXKUHbL 1
HE3aBUCHMOCTh OT AMILTATY /Il MAJIBIX KOJIeOaHMH, MPAMOIMHEHHOE pacipOCTPaHECHNE
cBeTa, paslioxeHue Oenoro cBera B CIIEKTP, HM3Y4CHUC CBOMCTB H300paKEHUs B
IUIOCKOM 3€pKajle W CBOMCTB H300paXeHHS IIpeaMeTa B coOuparommeii JIMH3e,
HAGMIOJEHNE CIUIOMHBIX M JIMHEHYATHIX CIIEKTPOB H3IyYCHHUS): CaMOCTOSTEIBHO
coBUpaTh YCTAHOBKY M3 H30BITOYHOTO HAOOpa 000PYI0BAHKS, OIMCHIBATE XOJI OTBITA 1
ero pesyJibTarhl, OpMyITMPOBATH BEIBOIBL;

TIPOBOJIUTH IIPA HEOOXOIUMOCTH CEPHIO MPIAMbIX U3MEPEHUH, Ompeness cpejHee
3HAUeHHWEe WM3MepseMOl BelHUMHBI ((HOKyCHOE pacCTOSHUE coOuparolieil JIMH3bI),
06OCHOBBIBATH BBIOOP CIIOCO0a M3MEPEHUS (M3MEPUTEIBHOTO npubopa);

POBOJUTH HCCIIEIOBAHHE 3aBUCHMOCTEH (DHU3UIECKHX BEIMYUH C HCIONB30BAHMEM
MPAMBIX M3MEpeHUit (3aBUCHMOCTb IIyTH OT BPEMEHH TIPA PaBHOYCKOPEHHOM
JBIDKGHUH 0e3 HauaJbHOW CKOPOCTH, IepHoja KoyieOaHH# MaTeMaTHiecKoro
MasTHAKA OT JUIMHBI HUTH, 3aBHCHMOCTH yIJla OTPaXCHHs CBETa OT yIJia MaJCHUS U
yIiia TIpeOMIIEHHs OT YIJIa TajieHus): IUIAHAPOBATh MCCIEN0BaHNE, CaMOCTOATEIRHO
cobupaTh YCTAQHOBKY, (DUKCHPOBATh  PE3yJIbTaThI IOJIyYEHHOW  3aBHCHMOCTH
(u3MUeCcKUX BEIMYMH B BUJE TaOIMIl ¥ rpaduKoB, JenaTh BBIBOJBI 110 pe3ysbTaTaM
HCCJIEIOBAHMUS,

IPOBOJIMTH KOCBEHHbIE H3MEPEHHUs (U3MYCCKHX BEITMUMH (cpemHsisi CKOPOCTH M
yCKOpeHHe Teja IIPH PaBHOYCKOPEHHOM JIBMIKCHHH, YCKOPECHHE CBOOOHOTO Ta/IeHusl,
JKECTKOCTh TIPYXKUHBI, KOIPOHUIMEHT TPEeHHs CKOIBKECHHs, MEXaHUICeCKas pabota u
MOIHOCTh, YacToTa M Iepuoj] KoyjeGaHuid MareMaTH4ecKoro u IpYXXHHHOIO
MASITHHKOB, OITHYECKAss CHJA COOMpalomieil JIMH3bI, PaJMOAKTHBHBIH boH):
[UIAHUPOBATH M3MEPEHHUs, COOMPATh SKCIEPUMEHTANPHYIO yCTAHOBKY M BBIMOIHATH
M3MEpEHHs, Ciedys IPETOKEHHON UHCTPYKIMH, BRYUCIIATE 3HAUCHUE BEIMIHHBL 1
AHAIM3MPOBATH IOJYYCHHBIE PE3YJNbTAThl C  y4YETOM 3aJJaHHOM  TIOTPEIIHOCTH
U3MEpEHUH;

coONIIOIaTh NpaBWiia TEXHHMKH O€30MacCHOCTH  IPH pabote ¢ 1abOpPaTOPHBIM
000pyIOBaHUEM;



pasiuyaTh OCHOBHBIE MPU3HAKH HM3YYEHHBIX (U3MYECKUX MOJEICH: MarepuajibHas
TOYKa, a0CONIOTHO TBEPJOE TEJIO, TOUEUHBIH MCTOYHHMK CBETa, JIyd4, TOHKas JHMH3a,
IUIAHETapHAs MOZIENb aToMa, HyKJIOHHAs MOJIE]Ib aTOMHOTO s/1pa;

XapaKTepU30BaTh MPHUHIUNB JEHCTBHS M3YYEHHBIX TNPUOOPOB H TEXHHYECKHUX
YCTPOMCTB € ONOPOH HA UX ONHUCAHKS (B TOM YHCIIC: CIIUIOMETD, JATUYHKH MOJOKECHHS,
PAcCTOSHHUS U YCKOPEHHS, PAKeTa, 9X0JIOT, OUKH, IEPUCKOII, (poToanmapar, OnTHIeCKue
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCIONB3Ys 3HAHUS O
CBOMCTBaX (PU3MUYECKUX SBJICHUN U HEOOXOUMBIE (PU3NUECKHE 3aKOHOMEPHOCTH;
HCIIOJTB30BATh CXEMbI M CXEMATHUHBIE PUCYHKH M3YyUEHHBIX TEXHHYECKUX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB W TEXHOJIOTMYECKHX MPOIECCOB IPHU PEUICHHH y4eOHO-
MPAaKTHYECKUX 33/1a4, ONTHYCCKHE CXEMBI JUIS MOCTPOCHHs M300paKeHHH B IIOCKOM
3epKajie U coOuparoIel JIuH3e;

NPUBOJMTL TPUMEPH!  (HAXOIUTh HHPOPMAIMIO O MPUMEPAX) MPaKTHYECKOIro
WCIIOIb30BaHMs (M3MYECKUX 3HAHWM B IOBCEJHEBHOM MKM3HH JUI OOeCTeueHHs
6e30macHOCTH TIpu OOpamieHur ¢ NpudOpaMH M TEXHUYECKUMH YCTPOHCTBAMH,
COXPaHEHUs] 3I0POBbS U COOMIONEHMS HOPM OKOJIOTMYECKOTO IOBEJICHHS B
OKpY’KarolleH cpene;

OCYIIECTBIISATh TIOUCK HHpopManuu (usnyeckoro cozxepkanus B HHTepHere,
CaMOCTOSTENBLHO (OPMYJIHPYsl TOMCKOBBIM 3ampoc, HAXOJUTh IIyTH OIPEIETICHHUs
JOCTOBEPHOCTH TOJTYyYEHHOW MH(POpMANMK Ha OCHOBE HMEIOIIMXCS 3HAHUH |
JIOTIOJTHUTETbHBIX UCTOYHUKOB;

UCIIOJIB30BATh IPU BBIIOJTHEHUHU YYEOHBIX 3aJJaHUN HAy4HO-IIOINYJIIPHYIO JIMTEPATYPY
(Gu3nUecKoro CoJepXKaHus, CIPaBOYHBIE MaTepHaibl, PECYpChl ceTH MHTepHeT,
BIQJIETh TPUEMAaMHM KOHCIIEKTHPOBAHHS TEKCTa, IpeoOpa3oBaHMs HMHPOPMALMH M3
OJIHO¥ 3HAKOBOM CHUCTEMBI B JAPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIICHUSI Ha OCHOBE MH(POPMAIUH
U3 HECKOJBKHX MCTOYHMKOB (DU3MUYECKOrO COJEpXKaHUsS, ITyOJUYHO IpPEICTABIAThH
pe3yNIbTaThl MPOSKTHOW WIIM UCCIIE0BATEIbCKOM JIESTENBHOCTH, IIPU 3TOM IPaMOTHO
UCIIOJIL30BATh M3YyYEHHbIM TOHSTUHHBIA amnmapaT HW3ydaeMoro pasaena (QU3UKd U

CONPOBOXIATh BBHICTYIUICHHE IIPE3eHTallued ¢ yd&ToM OCOOEHHOCTEH ayIMTOpHH
CBEPCTHUKOB.
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