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HNOSCHUTEJIBHAS 3ATIMCKA

[MporpavMa TO GW3WKe Ha YPOBHE OCHOBHOrO oO0mero o0pa3oBaHUA
COCTaBJIEHa Ha OCHOBE IOJOXXEHWH M TpeOOBaHUK K pe3yabTaTaM OCBOEHHS Ha
6a30BOM ypOBHE OCHOBHOM 00pa3oBaTeNIbHOW MPOTpaMMEI, MPEICTABIECHHBIX B
®I'OC OO0Q, a Tarkxe ¢ yu€rom ¢PenepanbHOH padodell mporpaMMBl BOCIIHTAHHS U
KoHmenmu npernogasanus yaeOHoro npeamera « Du3ukay.

Comep:xanpie TPOTpaMMBEL TIO0 (hHU3UKe HampaBIeHO Ha (OPMUPOBAHHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOydYaroImquxcsi W OpraHW3allfiio H3y4eHUus
(GU3MKK Ha IEATENBHOCTHOM OCHOBE. B mporpamMe 1o (U3MKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmzammu TpeboBanmiit ®I'OC OO0 x
IUTAHAPYEMEIM JINYHOCTHBIM M METaIllpeIMEeTHEIM pe3ybTaTaM o0yUueHHs], a TakKe
MEXTIPEIMETHEIE CBS3M €CTECTBEHHO-HAayYHBIX yUeOHBIX IIpeIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus.

~ TIporpamma 1o ¢usuke ycTaHaBIMBAET paclpefeieHne yaeOHOro MaTepraa
mo rogaM obydeHus (o KilaccaM), IpeiaraeT IPUMEPHYIO II0CIeI0BaTEIbHOCTD
WU3yYeHUs] TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS IPEAMETHOIO COAEP)KaHUSI U
yuéTe BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs.

[IporpamMma mo ¢usuke paspaboTaHa ¢ LETBI0 OKa3aHUI METOAUYECKOH 4
ITOMOIIY YYHTENO B CO31aHNK pabodell mporpaMMEl 110 yaeOHOMY IIpeaMeTy.

Ous3uKa SABISETCS CHCTEMOOOPa3yOIIHUM IS  €CTeCTBEHHO-Hay4HBIX
yaeOHBIX MPEeIMETOB, [IOCKOJBKY (PH3UIECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
W SBICHHMN, H3ydaeMbIX XuMHeH, Owonoruedl, acTpoHOMHed u ¢u3UIECKOl
reorpadueli, BHOCHT BKJaJ B €CTECTBEHHO-HAy4dHYI0 KapTHHY MHDa,
[IpeIOCTaBiisseT Hambojee sicHble 0Opa3dbl NPUMEHEHHWS HAy4HOIO METoJa
ITO3HAHHS, TO €CTh CI1oco0a MOyIeHNs JOCTOBEPHEIX 3HAHUMN O MUDE.

OnHa w3 TIIaBHBIX 32724 (U3MYECKOTO O00pa3oBaHHs B CTPYKTYpe 0OIIero
00pa3oBaHUs COCTOMT B (POPMHUPOBAHWH €CTECTBEHHO-HAYYHOH IpPaMOTHOCTH M
MHTepeca K Hayke y 00ydaromuxcs.

WNzyuenme ¢u3uku Ha 0a30BOM ypOBHE IIPElIONaraeT OBJIaJeHHe
CIIEOYIOIMAMH KOMIIETCHTHOCTAMH, XapaKTepU3yIOIIUMH €CTeCTBeHHO-HAYIHYIO
IrPaMOTHOCTE:

¢ HAy4YHO OOBSCHATH SBICHUS;

¢ OLEHMBATH X IIOHUMATh OCOOEHHOCTH HAy4YHOI'O HCCIEOBaHH)S,

e HWHTEPIPETHPOBATh  [OaHHBIE M  HKCIONB30BAaTh  HAy4YHEBIE
JI0Ka3aTeIbCTBa ISl IIOTY4YeHHs BBIBOJOB.

Ilenu wu3ydueHws OHU3MKH Ha YpPOBHE OCHOBHOrO ofmero oOpa3oBaHHS
ompeneensl B KoHnenuum npemnojaBaHus ydeOHoro mnpenmera «@usuka» B
obOpazoBarenpHBIX oOpraHmszanmax Poccuiickoi denepanyy, pealnsyrOmUX



ocHOBHBEIE 00meobpazoBaTelbHBIE IPOrPaMMBI, YTBEPXKIAEHHOW pEIICHHEM
Kosmernu Munuctepctsa npocsemenus Poceuiickoit @eneparmnt (MpoToKo OT 3
nexabps 2019 r. Ne IIK-4BH).

Henun n3ydyennst QUINKH:

nproOpeTeHre WHTEpeca U CTPeMIJICHHS OO0yJaromuxcs K HaydHOMY
HA3YYEHUIO TNPHUPOIBI, Pa3BUTHE WX HHTEIUIEKTYyallbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE TIPEJICTABTICHUH O HAyYHOM MeTo/le IIO3HaHUI U (OpMUpOBaHUE
HCCIIEI0BATEIECKOTO OTHOICHHUS K OKPYKAIOIIUM SBICHUM;
dopMUpoBaHKEe HAy9YHOTO MHPOBO33PEHHS KakK pe3ylibTaTa H3y4YeHHs
OCHOB CTPOCHHS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;
dbopmupoBaHUe IPEACTABICHUNA O ponyd (U3UKU U1 PasBUTHA APYyTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pasBUTHE  TPEACTaBICHUH O  BO3MOXHBEIX  cdepax  Oynmymen
Ipo¢eCcCHOHANBHON HESITEeIbHOCTH, CBA3aHHON ¢ (U3UKOH, MOATOTOBKA K
mansHeHneMy 00y4eHUIO B 3TOM HalpaBIeHUH.

JlocTiKeHNe STUX Lieliel mporpaMMbl O (U3HKe Ha YpOBHE OCHOBHOIO
ob11ero o6pazoBaHUs 00ECIIEIUBACTCS PEIIEHHEM CIEAYIONIMX 3a4a4:

npuoOpeTeHWe 3HAHUW O [OUCKPETHOM CTPOCHHWH  BEIECTBa, O
MeXaHUYEeCKHX, TEIUIOBBIX, BJIEKTPHYECKHX, MAarHUTHBIX H KBaHTOBBIX
SIBIICHUSX;

nprobpeTeHre YMEHUN OIMMCHIBATh U OOBACHITH QHU3HYECKUE SBICHHS C
HCIIONBE30BAHKUEM ITOTydYeHHEIX 3HAHUH;

OCBOEHHE METOJIOB peIICHUS NPOCTeHIMX pacu€THBIX 3a7ad C
HCIIOb30BaHUEM hU3UIeCKUX MozeneH, TBOPYECKHUX u
IPaKTUKO-OPHEeHTHPOBAaHHEIX 3a71ad;

pasBUTHEe YMeHUH HaboaTh IPUPOAHLIE SBICHUS U BBIIIONHATE OIIBITHL,
nmaboparopHele pabOTBl ¥ IKCIEPUMEHTAJIBHBIE HCCIEIOBaHUA C
HCIIONB30BaHNEM U3MEPHUTENIHHBIX IIPHOOPOB;

OCBOCHHUE NpHEMOB paboOTHl ¢ HH(OpMaIell (U3NIECKOro COmEp KaHus,
BKIIFOYast HHOOPMAIIHIO O COBPEMEHHBIX JOCTIDKEHUSIX (QU3UKY, aHAINA3 U
KPUTHYECKOE OLEHUBAHNE UHDOPMALHH;

3HAKOMCTBO O chepamu MpodecCHOHANBHOM AeSITeNbHOCTH, CBI3aHHBIMHU
¢ (usmMKO#, W COBPEMEHHBIMH TEXHONOTHUSMH, OCHOBAaHHBIMH Ha
TOCTHXEHUAX (PU3MIECKON HayKH.

Ha wmsyvenwe ¢wm3uku (6a30BBIHi ypoBeHb) Ha ypOBHE OCHOBHOIO 0OIIEro

o6pazoBanus oTBoguTCA 238 HacoB: B 7 Kiacce — 68 9acoB (2 9aca B HEZEIO), B 8
Kacce — 68 uacos (2 daca B Hezlemo), B 9 kimacce — 102 gaca (3 gaca B HeJENIO).



IpensaraeMeiil B IporpaMme o (GusuKe mepedeHb 1a00paTopHEIX paboT U
OIIBITOB HOCHT PEKOMEHJIATENIFHBIN XapaKkTep, yUUTeNIb JellaeT BEIOOP IPOBEACHUA
1a60paTOPHEIX PabOT ¥ OMBITOB C Y4ETOM HMHIWBHAYalbHBIX OCOOEHHOCTEH
00yJaroIuxces, CIIMCKa 3KCIIEPUMEHTAIBHBIX 3aJlaHui, IIpe/UiaraeéMbIX B paMKax
OCHOBHOT'0 TOCYIAPCTBEHHOr0 dK3aMeHa 10 (H3UKE.



COAEPKAHUE OBYYEHMH A
7 KIIACC

Pazgen 1. Pusnka u e€ posb B NO3HAHHUH OKPYKAaIOHMIero Mupa.

®duswka — Hayka O TmpHpone. SBneHus Npuponsl. DuU3HUECKUE SABJIECHHUS:
MEXaHIYECKHE, TEINIOBBIE, DIIEKTPUIECKHE, MarHUTHEIE, CBETOBBIE, 3BYKOBBIE.

dusuueckre BeTWUYMHBL V3MepeHue (usmdeckux BenuuuH. Dusndeckue
npubopsl. Ilorpemmocts u3Mepenuii. MexxnyHaponHas cucTeMa eIMHMII.

Kak ¢wsmka © gpyrue ecCTeCTBEHHbIE HAYKH H3y4aroT IPHPOLY.
EcTecTBeHHO-HAYUHEIM MeTO[ IO3HAHWA: HAaOMOJCHHE, MOCTAaHOBKA HAYHHOTO
BOIIPOCA, BHIIBM)KEHHE TUIOTE3, SKCIIEPUMEHT II0 IPOBEPKE I'UII0Te3, 00BSICHEHUE
HaOmomaemMoro seieans. Onrcanrne QU3NUecKUX SBICHAN C IIOMOIIBIO MOJIETICH.

Hemoncmpauuu.

1. Mexanmueckne, TEIUJIOBBIE, DSIIEKTPUYECKHE, MAarHATHBIE, CBETOBEIE

SIBIICHUSL.
2. Ousndgeckye MpUOOPHI U MIPOLEAypa NPSMbIX U3MEPEHUH aHAIOTOBBIM H
IO POBEIM TIPUOOPOM.
Jla6opamopHtsie pabomsl u onbvimol.
1. OmnpeeneHue IIEHbI JeICHUS IKaIbl H3MEPUTEIHHOT0 Nproopa.
2. UsmepeHue pacCTOSHUI.
3. HMsmepernue o0bEMa KUAKOCTH U TBEPAOTO TENA.
4. OmpeneleHre pa3MepPOB MallbIX TeJl.
5. M3mepeHue TemmepaTypsl NpH IDOMOINH >KMAKOCTHOIO TEpMOMETpa H
IaTIuKa TEMIIEPaTypHL.

6. IIpoBeneHre WccilIeNOBaHWS IO IIPOBEPKE THIIOTE3BI: NAIBHOCTH IIOJIETA
IIIapHKa, MTYIIEHHOTO TOPU30HTAIBHO, TeM Oobile, 4eM GOoJIblle BBICOTA
IycKa.

Paspgen 2. IlepronauajibHble CBe/IeHUSI O CTPOCHHH BelIeCTBA.

CTpoeHre BEIIECTBAa: aTOMBI U MOJEKYJB, HX pa3Mepsl. OIBITEHL,
JTOKa3bIBAIOIIHE JUCKPETHOE CTPOCHHUE BEIIECTBA.

HBmxenwe dYacTull BelmecTBa. CBS3b CKOPOCTH [BIDKEHHUS YacTHI C
TeMIlepaTypoii. bpoyHoBckoe nBwxkenue, mubdysus. B3aumonelcTBHe dYacTHI]
BEIeCTBA: MPUTKEHUE Y OTTAIIKUBAHMUE.

ArperaTHple COCTOSHUS BEIIECTBA: CTPOCHHE I'a30B, KUAKOCTEN W TBEPIBIX
(KpUCTNTMIECKHX) Tel. B3amMOCBsI3p MeXIy CBOWCTBAMH BEIIECTB B PAa3HBIX
arperaTHBIX COCTOSHHUSX M UX aTOMHO-MOJEKYJLIPHBIM cTpoeHreM. OcoOEeHHOCTH
arperaTHbIX COCTOSHUN BOJBI.

Hemoncmpauuu.

1. HabmoneHrne 6pOyHOBCKOTI'O IBHXKEHHUS.



2. Habmronenue nuddysun.
3. Habmromenune — aBneHuil,  OOBACHSIIONMXCA  MPUTKEHUEM WX
OTTAJIKMBAaHMEM YaCTHUI[ BEICCTBA.

Jla6opamopHubie pabombl u OnbImbL.

1. Onenka JguamMeTpa aToMa METOAOM psAfoB (C  HCIIOIB30BaHHWEM

¢oTtorpaduii).
2. OmnpITe 10 HAOMIOASHUIO TEIJIOBOTO PACIINPEHUS T'a30B.
3. OnbITel 10 0OHAPYKEHUIO NEUCTBUS CHII MOJIEKYJISIPHOTO PUTSKEHU.
Paznen 3. [IBm:keHne U B3aHMO/AeHiCTBHE TelJl.
Mexanudeckoe JBKeHHE. PaBHOMEpHOE W HEpaBHOMEPHOE MBIDKCHHE.
Cxopocts. Cpefssis CKOpOCTh HOpH HepaBHomepHOM IBwKeHun. Pacuér myTtu u
BPEMEHU JABUKEHUS.
SIBnenue wWHepUWM. 3aKOH HHEpPUUW. B3auMoieicTBHE Ten Kak INpUYHHA
U3MEHEHWSI CKOpPOCTH [ABHXKEHHWS Tell. Macca kKak Mepa HHEPTHOCTH Tena.
IInotHOCTE BemiecTBa. (CBA3b IIOTHOCTH C KOJIWYECTBOM MOJIEKYJI B CIWHHIE
00BEMa BellecTBa.
Cuna Kak XapakTepuCTHKa B3auMozeicTeus Ten. Cuia ynpyrocTd W 3aKOH
I'yxa. VismepeHue CHIIBI ¢ TIOMOIIBIO AWHAMOMETpA. SIBICHHE TATOTEHUI U CHiA
Tsoxectr. Chita TSOKeCTH Ha Apyrux miaHeTtax. Bec tena. HeBecomocts. CrioxeHue
CHJI, HAIIPABICHHBIX MO ONHOM mpsMoi. PaBHomelcTByromas cuin. Cuia TpeHHs.
TpeHue CKONLXEHUA U TpeHUE IIOKOs. TpeHre B IIPUPOJIE U TEXHHUKE.
Hemoncmpauuu.
1. HaOmoneHrne MEXaHU9eCKOTO ABIDKEHHUS TENA.
2. H3MepeHue CKOPOCTH NPIMOIHHEHHOIO IBHKECHHS.
3. HabmroneHue sIBICHUS HHEPIIHAH.
4. Habmonenue U3MEHEHHUSI CKOPOCTH MIPH B3aWMOZEHCTBUH TEII.
5. CpaBHeHHE Macc 10 B3aUMOAECUCTBUIO TeIl.
6. CroxXeHre CHI, HATPABJIEHHBIX TI0 OTHOM TIPSIMOH.
Ja6opamopusie pabomsl u onslmol,
1. Ompenenenue CKOPOCTH PABHOMEPHOTO IBIKEHHA (IIapHKa B XKHUIKOCTH,
MOJIEJIH BIIEKTPHIECKOTO aBTOMOOHIIS B TaK Jialiee).

2. Ompenenenve cpemHell CKOPOCTH CKOJBXeHHs OpycKa WM IIapuka Io
HAaKJIOHHOH IIJIOCKOCTH.
Onpeznenenne IIOTHOCTH TBEPIOTO Tela.
OmBITE, JEMOHCTPHPYIOIIHE 3aBHCAMOCTh PacTsDKeHHS (JedopManmim)
MIPY)KUAHB! OT NPUIOKEHHOH CHIIEL

5. ONBITEI, JEMOHCTPUPYIOIIHE 3aBACUMOCTE CHJIbI TPEHUSA CKOIBXKEHMS OT
Beca TeJla U XapakTepa CONPUKACArOIHXCs TOBEPXHOCTEH.

Paszgea 4. Jlapiienne TBEPABIX TeJI, 5)KHAKOCTEH H rasos.



Jasnenne. CriocoObl yMeHBIIEHUS M yBeNWUeHUs NaBieHus. JlaBieHne rasa.
3aBHCHMOCTh JaBIEHHUS raza OT o00b&Ma, TeMmmepaTyphl. llepemada naBieHus
TBEPIOBIMH TeNlaMH, XUAKOCTAMH M TrasaMu. 3JakoH Ilackans. IlaeBmaTtmueckme
MaIllMHBL. 3aBUCHMOCTH NaBICHUS XUAKOCTH OT NryOuHbl. [mapocrarwmueckuit
napajokc. Coobmaromecs cocysl. [ mapaBirieckie MEXaHIU3MBL

ATtmocdepa 3emnu u atMmocdepHoe naBieHHe. [IpHIWHBI CyIMIeCTBOBAHHUSA
BO3AyIIHOM obomoukn 3emnu. Ombeit Toppuuennu. M3mepeHue arMochepHOTo
JlaBJieHHs. 3aBUCUMOCTE aTMOC(EPHOro JaBlIeHUS OT BBICOTHI HaJl YPOBHEM MODS.
ITpubops! mJia u3MepeHus aTMOCHEPHOTO AaBICHUS.

JleficTBUE XUIKOCTH U ra3a Ha MOTrpyXEHHOE B HUX Teno. BrlTankusaromas
(apxumenoBa) cmna. 3akoH Apxumena. [Inasanue Ten. Bosgyxomnasanue.

Hemoncmpauuu.
3aBUCHMOCTD JaBJIEHHs raza OT TeMIEPaTypEL
[Tepenava naBiIeHUS KUIKOCTHIO U Fa30M.

Coob1marommuecs CoCyabl.

lMuppasnu4aeckuii mpecce.

[posiBnenue neHcTBUS aTMOC(EPHOTO HaBIEHNUS.

3aBHCHMOCTD BBITAJIKHBAIOIIEH CHIBI OT 00BEMa NOTpYXEHHON YacTH
TeJa U IJIOTHOCTH KUKOCTH.

PaBeHCTBO BEITAJIKUBAIOIIEN CHJIBI BECY BEITECHEHHOU XKUIKOCTH.
VYcroBue miaBaHWs Tell: IUIABAaHWE WM IIOIPYXEHHE Tell B 3aBHCHMOCTH
OT COOTHOIIICHHUS IIJIOTHOCTEH TeNna U KUIKOCTH.

JlaGopamopHnsle pabomsl u onbvinbl.

1. MccnenoBaHre 3aBUCHMOCTH Beca Tela B Bojie 0T 00b&Ma NorpyxEHHOM B
KUJKOCTH JacTH TeJja.

2. OmpeneneHue BBITAIKWABAIOIIEH CHIIBL, [AEHCTBYIOIIEH Ha  TeEIO,
IIOTPYXKEHHOE B XXUIKOCT.

3. IIpoBepka He3aBHCUMOCTH BEITAIIKABAIOIIECH CHIIBI, AEHCTBYIOIIEH Ha TEI0
B XUOKOCTH, OT Macchl Teja.

4. ONBITHL, JEMOHCTPUPYIOLIUE 3aBHCHMOCTh BBITAJIKHUBAIONIEN CHIIE,
INEeWCTBYIOMIe Ha TeNo B JKAAKOCTH, OT O0BEMA IOIPyXKEHHOH B
KUOKOCTh YaCTH TeJld ¥ OT INIOTHOCTH JKHIKOCTH.

5. KoHCcTpynpoBaHne apeoMeTpa WIHM KOHCTPYWPOBaHWE JIOOKM U
onpezesieHue eé€ rpy30I01bEMHOCTH.

Paspnen S. Pa6ora m MOIIHOCTb. JHEpIru4.

‘Mexanmdeckas paboTta. MOIHOCTS.

IIpocTeie MeXaHU3MBI: peluar, OJIOK, HakJIOHHas IUIockocTe. lIpasuio

paBHOBecHs phluara. llp¥MeHeHWe IIpaBWJla pPAaBHOBECHS phMara K OIOKy.

o v s WD
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«3omotoe mpaBuio» MexaHuku. KIIJ mnpocteix MexaHu3moB. Ilpoctsie
MEXaHU3MEI B OBITY U TEXHUKE.

Mexanvndeckass »Heprus. KuHeTmdeckas H TOTeHIMalNbHAs SHEPrus.
IlpeBparmienue oJHOr0 BUAA MEXAHWUUECKOU SHEPIUU B IPYroH. 3aKOH COXpaHEHHUS
SHEPrUuy B MEXaHHKE.

Hemoncmpayuu.

1. IlpumMepsl MPOCTHIX MEXaHU3MOB.

Jla6opamopHoie pabombl u ONbINILL.

1. Ompenenenre pabOTEl CUNBI TPEHHUS HPU PABHOMEPHOM JIBIDKEHHH TeNa

10 TOPU30HTAIBHON IIOBEPXHOCTH.

2. HccienoBanre yCclOBHI paBHOBECHS phldara.

3. Hamepenue KII/] HakKIIOHHOH! IINIOCKOCTH.

4. VzydeHve 3ak0Ha COXPaHEHUS MEXaHUYECKOH SHEPIHH.

8 KUIIACC

Paspen 6. TensioBble iBJICHHSA.

OcHOBHBIE TIONOXEHHS MOJIEKYJISIPHO--KAHETHYECKOW TEOpHUU CTpOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MoJieKyld. ONBITHIL, MOATBEPXKIAIOIIHAE
OCHOBHEIE ITOJIOKEHHS MOJIEKYIISIPHO-KUHETHIECKOH TEOPHH.

Mogenu TBEPAOro, JXHAOKOTO M Ta3000pa3HOTO0 COCTOSHHM BEIIECTBA.
Kpucrammaeckue u amopusie tena. OObsCHEHHEe CBOMCTB ra3oB, XXHUAKOCTEH H
TBEPIBIX TeJl HA OCHOBE IIOJIOKEHHH MOJIEKYJIApHO--KHHETHYECKOH TEeOpHH.
CMayuBaHHe W KaIWULIPHbIE SABJIEHU. TeIIoBoe pacCIIMpeHHe U CXKaTHE.

Temmeparypa. CBsf3p TeMIepaTypbl CO CKOPOCTBIO TEILIOBOIO IBMKECHHUS
gactun. BuytpeHHSs 5SHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEM 3SHEPIUH:
TEIIoNepeaada W COBEpIICHHE paboTEL Buner  Temronepenadu:
TEILIOIPOBOIHOCT, KOHBEKIIHS, U3I[yIEHHE.,

KonuuecTBO TEINOTHI. YieNbHas TEeIIOEMKOCTh BeliecTsa. 1emnooOMeH U
TEIJIOBOE paBHOBecHe. YpaBHeHWe TeIuioBoro Oamanca. IDiaBiennwe u
OTBEpIAEBaHWe KPUCTAUTMUECKUX BELIECTB. YZelbHAas TEIUIOTa IIJIaBJICHHA.
[TapooGpaszoBanue u kxoHAeHcamus. Mcnapenuwe. Kumenwe. VYienbHas Temora
apooOpa3oBaHus. 3aBHCHMOCTH TEMIlepaTyphl KHIIEHHS OT aTMOoc(epHOro
JIaBJIEHUS.

BrnaxHoCTh Bo3zyXa.

OHeprust TOIUIABA. Y AeIbHAasA TEIUIOTa CTOPaHHs.

[MpuHmunel paboTsl TeiuioBblx aAsurateneil KIIJL TemmoBoro psurarens.
TennoBele ABUTATEH U 3aUUTa OKPYXKaIOIEH CPEeIbI.

3aKOH COXpaHeHUs ¥ IPeBpaIleHrs SHEPTUHU B TEIIOBHIX IIPOIECCaX.

Hemoncmpauuu. |

1. HaGmroneHre 6pOyHOBCKOTIO IBHXKEHHUS.
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6
7
8.
9

10.
11.
12.
13.

Habmropenue muddysuu.

Hab6nroienre ssBIeHAN CMaYMBaHAS U KAIMJUIIPHBIX SBICHUH.
Ha6rofeHre TEmIOBOI0 PACIIUPEHUS Tell.

H3MmeHenne IaBlIeHHs I'a3a IIPH M3MeHeHMH 00hEMa W HarpeBaHWH WIH
OXJIKICHIH,

ITpaBuna M3MepeHus TeMIIEPaTyphL.

Bups! Ternonepenayn.

OxtaXXieHIe Py COBEPILEHUH PabOTEI.

Harpesanue ripu coBepiieHUN paboThl BHEIITHIUMH CHIAMHY.
CpaBHEHUE TEIIOEMKOCTEH Pa3IAIHbIX BEIIECTB.
HabmroneHre KueHus.

Hab6nrogerue MOCTOSHCTBA TeMIIePaTypPEI TIPU ITIABICHIH.
Moenu TeNIOBLIX IBUTATEIIEH.

Jla6opamopHsie pabombl u onbvimbl.

1
2.
3.

10.
11.
12,
13.

OMnBITH 0 O0OHAPYKEHUIO IEUCTBUS CUII MOJIEKYIIAPHOTO TIPUATSKEHNUS.
OIBITH 10 BRIPAIIMBAHUIO KPUCTAJLIOB IIOBAPEHHON COJIM UIIH caxapa.
OnbBITE 110 HAOMIOAEHUIO0 TEIUIOBOI'O PaCIIMpeHUs Ta3OB, XUIKOCTEH U
TBEPIBIX TEI.

OnpezneneHre qaBlieHUs BO3AyXa B OaJIOHe IITIpHUIIa.

OMBITE, [EMOHCTPUPYIOUINE 3aBUCHUMOCTEH JABICHHS BO34yXa OT €ro
00b€Ma 1 HarpeBaHus WK OXJIKICHHUS.

[TpoBepka rUImoTe3sl JUHEHHON 3aBUCUMOCTH JUIMHEI CTONOMKA XKUIKOCTH
B TEPMOMETPHYECKOH TPyOKE OT TEMIIEPATYPHL

Habmonenne wW3MeHEHUS BHYTPEHHEHM OJSHEpPrWM Tela B pe3yibTaTe
TEILIOTIEpeiayuy ¥ pabOThl BHEIIHUX CHIL.

WccnemoBaHue sBIEHHUS TeIIOOOMEHa MpHU CMEIIMBAHWW XOJOJHOX H
ropsiYei BOBI.

OmperneneHue  KOJIMYECTBA  TEIUIOTHI, IOIYYEHHOIO BOXOM  IIPH
TEIIO0OMEHE ¢ HarpeThIM METAIUTMYECKUM [IAIIUHIPOM.

Ompeznenenre yAelIbHON TEIUIOEMKOCTH BEIIECTBA.

HccnenoBaHue nporiecca UCIIapeHus.

Omnpenenenrie OTHOCHTENBHOH BIaXHOCTH BO3TyXa.

Omnpenenenvie yAeIbHOR TEIUIOTHI IIaBICHHUS JIHA.

Pazgen 7. DiiekTpH4ecKHe H MATHHTHEIE SIBJIEHHA.

Onexrpuzanus Ten. J[Ba pojia BIEKTpHUYECKUX 3apsAnoB. BsammorneincTsue
3apKEHHBIX Tel. 3akoH KyioHa (3aBHCHMOCT CHIBI B3aHMOIEHCTBHS
3apsHKEHHBIX TEJl OT BEJIMIHHE! 3apSAI0B U PACCTOSHHA MEXKIy TEIIaMu).

Dnexrpudeckoe moje. Hanpsox€HHOCTh 3mexTpudeckoro mnond. IIpHenun
CYIIEPIIO3HUITUY IeKTPHIECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenmu 5IeKTpUYECKUX 3apsSfoB. ODJIEMEHTAPHBIM SIEKTPUYCSCKUHN 3apsi.
Crpoenue aroma. IIpoBOIHMKM ¥  [OHOJNEKTPHKA. 3aKOH COXpaHEHHUS
BIIEKTPUIECKOTO 3ap/a.

DJeKTpAYeCKHM TOK. YCIOBHS CYyIIECTBOBAaHUS BJIEKTPUYIECKOTO0 TOKa.
HCTOUHMKY TTOCTOSHHOTO ToKa. JIeMCTBUSA SJIEKTPHUECKOro ToKa (TEILIOBOeE,
XAMHYECKOE, MAarHUTHOE). DIEKTPUIESCKHAN TOK B JKHIKOCTSIX U razax.

Onextpuueckas nenmb. Cuna Toka. ONEKTpAYECKOoe  HaIpsDKEHHE.
CormpoTrBrieHHe IPOBOAHHUKA. Y ACJIBHOE COMPOTHBJICHHE BemlecTBa. 3akoH Oma
i ydacTka Hend. llocnenoBaTenpHOE W NapalIeNIbHOE  COEIUHEHHE
ITPOBOJHUKOB.

PaGoTa ® MOIMHOCTh DdJEKTpHdecKoro Toka. JakoH JDxoyns—Jlenua.
DrexTpudecKue ey U NOTPeOUTeIH IeKTpruIecKod sHeprud B ObITy. KopoTkoe
3aMBIKaHUE,

IMocrossHHBIE  MarHuThl.  B3aWMOAEHCTBHE  IIOCTOSHHBEIX  MarHHTOB.
Maruautsoe nosne. MarHuTHoe 1mojie 3eMJIH | ero 3HaueHHe JUIS JKM3HHM Ha 3eMile.
Omeir  Opcrema. MarauTHoe Ione  3MeKTpUdeckoro Toka. IlpumeHeHwme
AJIEKTPOMArHUTOB B TeXHUKe. JleficTBHe MarHUTHOI'O IIOJIA Ha IPOBOJHUK C TOKOM.
DJeXTpOOBUTATENDb TIOCTOSHHOTO TOKa. VICIONB30BaHWE JIIEKTPOABHATATENEH B
TEXHHYECKUAX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onertel @apanes. SIBICHAE MEKTPOMAarHATHON MHIYKIHH. HpaBHJIo Jlenna.

DNEeKTpOoreHeparop. CriocoObl  TIONMy4eHUS  BJIEKTPUYECKOM  3HEpPruu.
DJeKTPOCTaHIMK Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIHH.
Hemoncmpayuu,

1. DNeKTpHu3aIus Tell.

2. JIBa pofa 3JeKTPUYECKHX 3aps0B U B3aUMOJIEHCTBYE 3apDKEHHBIX TEII.
3. YCTpOHCTBO U AEUCTBHUE IEKTPOCKOIIA.

4. DneKTpocTaTH4eCKas WHIYKIHA.

5. 3aKOH COXpPaHEHUS JIEKTPUUECKHUX 3apALO0B.

6. IIpoBOIHUKY U AWDIIEKTPUKH.

7. MopenupoBaHre CUIOBBIX JIMHUN JIEKTPHIECKOTO II0JIS.

8. VCTOUYHHKH IOCTOSHHOI'O TOKA.

9. JlefiCTBUS DIEKTPUIECKOrO TOKA.

10. DNEKTPUUECKUH TOK B XKUIKOCTH.

11. I"'a30BBIH pa3psi.

12. VI3aMepeHue CHIIBI TOKA aMIIEPMETPOM.

13. VizsMepeHue 3JeKTPUYECKOro HANPSHKEHH BOIETMETPOM.

14. PeocTaT 1 MarasuH COIPOTUBIICHUH.

15. B3auMogeiicTBHE MOCTOSHHBIX MAarHUTOR.

16. MogenrpoBaHue HEBO3MOXKHOCTH Pa3/I€IeHH IIOIIOCOB MardHuTa.



17
18
19
20
21
22
23
24

25

. MopenrpoBaHAE MarHATHEIX TOJIEH MTOCTOSHHBIX MATHHTOB.

. OneIT Opcrena.

. MaruuTHOe 1ojie ToKa. DIeKTPOMAarHuT.

. JleficTBri® MarHUTHOTO TIOJIA Ha IPOBOJHUK C TOKOM.

. DNEeKTPOIBUATATENb IOCTOSTHHOTO TOKA.

. UccnenoBanue SIBIICHUS 3JI€KTPOMATrHUTHOU I/IHI[YKHI/II/I.

. Onwiter @apages.

. 3aBUCHMOCTh HaIPaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCIOBHH €ro
BO3HHKHOBEHHS.

. DIEKTPOTEHEPATOP IIOCTOSTHHOTO TOKA.

Jlabopamopusie pabompl u onvimol.

1.

o bW

10.
11.

12.

13,

14.

15.

16.

OneITel O HAOMIOACHUIO JJCKTPH3alMH Tl HHAYKIWEH U IIpH
COTIPUKOCHOBEHHUH.

HccnemoBanve JIEHACTBUSA OSIEKTPUYECKOTO IIOJsI Ha IIPOBOJHWKH U
JIADJIEKTPHKH.

COopka u 1mpoBepKa paboThI AIEKTPUIECKOH eI TOCTOSTHHOIO TOKA.
HsmepeHure 1 peryJIupoBaHue CUIIbI TOKA.

N3mepeHue U peryIupoBaHue HaNpsKeHUS.

HccnemoBanre 3aBUCHMOCTH CHJIBI TOKa, UAYIIErO 4YEpe3 PE3HUCTOp, OT
COTIPOTHBIICHUA PE3UCTOPA U HAIIPSDKEHHS Ha PE3UCTOPE.

OmnBITHI, JIEMOHCTPHPYIOIIIHE 3aBHCHMOCTD BIIEKTPUUECKOTO
COTIPOTHMBIICHUSI TPOBOJHWKA OT €r0 JUIWHBI, I[UIOIaJHA IOIIEPEYHOrOo
CeYeHHs U MaTepraa. '

[IpoBepka IpaBUNA CHOXKEHHS HANpPSOHKEHUH IpH IIOCIENOBATENLHOM
COeIMHEHUN JIBYX PE3UCTOPOB.

[TpoBepka mpaBuina Ui CWJIBI TOKA IPH IapajUIeIbHOM COEIWHEHHH
PE3UCTOPOB.

Onpenenenne paboTHI MEKTPHIECKOrO TOKA, HAYIIETO YePe3 PE3HCTOP.
Ompepenelyie MOIIHOCTH 3JEKTPAYECKOTO TOKA, BBIIENSIEMOM Ha
pe3ucTope.

HccnenoBanve 3aBUCAMOCTH CHIIBI TOKa, HIYIIEro 4epe3 JaMmIIOuKy, OT
HaNpPsDKeHHS Ha HEeH.

Onpenenenue KITJ[ HarpesaTeis.

WccnenoBanre MarHUTHOT'O B3aUMOEHCTBHSA ITOCTOSHHBIX MarHuTOB.
W3ydeHre MarHATHOTO TOJII TOCTOSHHBEIX MarHMTOB IIpH  HX
00bEeTMHEHUH U Pa3JCTICHAN.

HccrnenoBanue nNedCTBUA SJIEKTPHIECKOr0 TOKa Ha MAarHUTHYIO CTPETIKY.



17. OOBITH, JEMOHCTPUPYIOIIHE 3aBHCHMOCTD CHIBL  B3aHMOJEMCTBHS
KaTyIIKXM C TOKOM M MarHWTa OT CHJIB TOKa M HallpaBJICHHS TOKa B
KaTyIke.

18. M3yuenne neficTBUsI MAarHUTHOTO ITOJIS HA MPOBOJHUK ¢ TOKOM.

19. KoncTpyrpoBaHue 1 n3ydeHue paboThl 3IeKTPOIBUTATENS.

20. Uamepenue KI1JI snextpogBUTaTeTbHON YCTAHOBKH.

21. OmpITEl 10 MCCIENOBAHHWIO SIBICHUS OJIEKTPOMATHHUTHOW WHIYKIIHH:
UCCIIENOBaHUE H3MEHEGHHMM 3HA4YeHUs W HalpaBieHHs WHIYKIIHOHHOTO
TOKa.

9 KUIACC

Pasgen 8. Mexanuveckue sIBJICHHS.

Mexanndeckoe JBWKeHHEe. MarepuanpHag Touka. (Cmcrema orTcuéra.
OTHOCHUTENILHOCTP MEXaHHYECKOTO JBMKEHUs. PaBHOMEpHOE IIPSMOJIUHEHHOE
nBrokeHne. HepaBHoMepHOe IpsMonHENHOe nBrxeHue. CpefHsas 1 MTHOBEHHasA
CKOpPOCTH TeNla P HEPaBHOMEPHOM JIBHIKEHHH. ‘

Vcekopenune., PaBHOycKOpeHHOE NpsMONMHelHoe nBmKeHHe. CpobozmHoe
nagenue. OusITe! I anumnes.

PaBHOMEpHOE JBIXKEHHE MO OKpYXXHOCTH. [lepron u wacToTa oOpalleHHs.
Jluneiinas u yriioBas CKOpocTu. LleHTpocTpeMHUTENBHOE YCKOPEHHE.

TlepBeiii 3akoH HetoToHa. BTopoti 3akon Hetorona. Tperuii 3akon HeroToHa.
[TpuHIUT CYyTIepIIO3UIINH CHIL.

Cua yripyroctd. 3axoH ['yka. Crmna TpeHUs: CUIla TPEHHs CKONEKEHUS, CHIIa .
TPEHHS TTOKOs, APYTHE BUIBI TPEHHUL.

Cuia TSKECTH M 3aKOH BCEMHPHOTO TSITOTEHHS. YCKOpeHHe CBOOOIHOTO
magerns. JImwkenue mianeT Bokpyr Comnua. IlepBas xocMHYecKas CKOPOCTB.
HesecoMocCTh U IIEPETPY3KH.

PaBHOBecue MaTepHaTbHON TOUkH. AOCOMOTHO TBEpAOE Teno. PaBHOBecHE
TBEPIOTO Tela C 3aKPeTIEHHON OChI0 BpameHa. MoMeHT chilbl. LIeHTp TshKeCTH.

WMmmynee Tena. Vi3MeHeHwe umiryibea. VIMITyIbC CHIIBL. 3aKOH COXPaHEHMS
AMITYJIbCa. PeakThBHOE ABIDKEHHE.

Mexanwnueckas pabora ¥ MoOIIHOCTE. PaboTa cun TSKECTH, YIPYrOCTH,
TpeHus. CBA3b dHEPrUu U padoThl. IloTeHNHanbHas SHEPIHs Tela, IIOAHATOIO Haj
IIOBEPXHOCTEIO 3eMJIH. [loTeHIManpHas SHeprus CKaToH npyuHel. KuHetnyeckas
SHeprus. TeopeMa O KMHETHYECKOH SHEPruH. 3aKOH COXPAHEHMsS MEXaHHIEeCKOl
SHEPrHH.

Hemoncmpayuu.

1. HabmoneHrne MEXaHUYeCKOTo [BMKEHUS Tela OTHOCHUTEIBHO Pa3HBIX Tell

orcuéra.



o u e ow

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

CpaBHeHue ITyTell W TpacKTOpWUU ABMIKEHUS OOHOTO W TOTO XK€ Teja
OTHOCHUTEIBHO Pa3HBIX TeJl OTCUETA.

W3Mepenue CKOPOCTH B YCKOPEHUS ITPSMOJIMHENHOTO JBIKEHUS.
HccnenoBanre npu3HaKOB PaBHOYCKOPEHHOTO ABMKEHMUSL.

Habmonenue IBIKEHNA Tella 10 OKPYKHOCTH.

Habmrogenre MexaHUIeCKUX SBJIEHUHN, MPOUCXOAIINX B CUCTEME OTCUETA
«Tenmexka» 1mpu €€ PAaBHOMEPHOM M YCKOPEHHOM JBW)XCHUU
OTHOCHTENIFHO KaOuHeTa HHU3HKH.

3aBHCHMOCTh YCKOPEHMS Tela OT MacChl Tela U JEHCTBYIOIIEH Ha HEro
CHIIBL.

Hab6mroneHvie paBeHCTBa CUII IPH B3aHMOACHCTBHH TEI.

M3MeHeHre Beca Teja IIPU YCKOPEHHOM IBUKEHUM.

ITepenava ummyasca Ipy B3aUMOACHCTBAN TeIl.

[IpeoOpazoBaHys SHEPTUU IPHA B3aUMOJCHCTBHY TEIL.

CoxpaHeHre UMITyJIbca IIPH HEYIIPYTOM B3aUMOIEHCTBUN.

CoxpaHeHHE UMITyJIbca IIpY a0COIIOTHO yIPYTOM B3aUMOJCHCTBHH.
HabmoieHre peakTUBHOTO JIBHDKCHUA.

CoxpaHeHHe MEXaHUIECKOH SHEPTHUH IIPH CBOOOTHOM ITaJeHUH.
CoxpaneHre MEXaHUYECKON SHEPrUy NPHU JABMKEHUH Tejla O] AeHCTBHEM
MIPY>XUHBL.

Jla6opamopHbie pabomul u onvimol.

1.

KorcTpynpoBaHue TpakTa IJIsl pa3roHa W JAJBHEWIIETO0 PaBHOMEPHOIO
IBIKEHUS IIapUKa WU TEIEXKKU.

Ompenenenue cpefHell CKOPOCTH CKONBKEHMS OpycKa WM JBIKCHHSA
[IAPHUKA II0 HAKJIOHHOMN IIOCKOCTH.

Omnpenenenie yCKOpeHHs Tela IPUA PaBHOYCKOPEHHOM IBYDKEHHH IIO
HAaKJIOHHOH IIIOCKOCTH.

HccnenoBannue 3aBHCHMOCTH IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
IBYDKEHUH 03 HadalnbHOH CKOPOCTH.

IIpoBepka THIOTE3BI: €CIH IIPU PaBHOYCKOPEHHOM [BIDKEHWUH 0e3
Ha4yaJbHOM CKOPOCTH ITyTH OTHOCATCS KaK psA HEYETHBIX YHCEJ, TO
COOTBETCTBYIOIIYE IIPOMEIKYTKA BpEMEHH OJIMHAKOBEL.

HccrenoBanre 3aBUCUMOCTH CHJIBI TPEHHS CKONBXKEHMS OT CHIIBI
HOpPMAJIbHOI'O IABJICHHS.

Omnpenenenue K03QPUIAEHTa TPEHUA CKOIBKEHH.

Onpenenenue XECTKOCTH ITPYKUHBL.

Ompenenenue paboTEl CHUIBI TPEHHUS IIPH PaBHOMEPHOM IBIDKEHHH Tela
10 TOPU30HTAIBPHON IIOBEPXHOCTH.



10. Onpenienierrie  paboTBl CHIBI  YHOPYTOCTH TIIpU TIOAbEME Tpy3a ¢
HCITOJIb30BaHKEM HEMOABIKHOTO U MOBIKHOTO OJIOKOB.

11, VI3y4eHue 3aK0Ha COXPaHEHWsI SHEPTHH.

Paszgen 9. Mexanuveckue Kojie0aHus H BOJIHEI.

Kone6arenpHoe namwkerne. OCHOBHbIE XapaKTEPHCTHKH KOJeOaHuii: epuoy,
9acTOTa, aMILIUTya. MaTeMaTWdecKuil U NPy XUHHBIA MasTHUKH. IpesparneHue
SHEPruM NpU KoJIeOaTeIbHOM JBHKEHUH.

Baryxaromme  konebanus.  BriHykzeHHble — konebanusa.  Pesonanc.
Mexanngeckne BoiaHEL CBoiicTBa MeXaHWYECKHMX BOMH. [IpoponpHBIE U
TONIepeYHble  BONMHBL. JIIWHa BOJHBI H CKOpPOCTh €€ paclpoCTpaHEHH.
MexaHudecKre BOHBI B TBEPAOM TeJe, CEHCMHUYECKHE BOIHBL

3ryk. I'pomMKocTh 3Byka M BEIcOTa TOoHa. OTpaxkenume 3Byka. MH(pa3ByK u
YIBTPa3BYK.

emoncmpayuu.

1. Habmomenne xonebanwil Tenm IOA NEWCTBHEM CHIIBL TSXKECTH U CHIIBI
yIIPYTOCTH.

Hab6mronenne xonebanuii rpy3a Ha HUTH ¥ Ha TIPy>XUHE.
Ha6mroenre BEIHY)KIOSHHBIX KoJleOaHuil U pe3oHaHca.
PacnpocTpaHeHre TPOIONBHEIX U IIOTIEPEYHEIX BOJIH (HA MOJIENN).
Hab6nronenne 3aBUCUMOCTH BBEICOTHI 3BYKa OT YaCTOTHI.

. AxycThYecKn pe3oHaHC,

JIaﬁopamoprte pabombl u onsvimol.,

1. Onpenenenwe dYacTOTBI ¥ Iepuoja KoneGaHWE MaTeMaTHYecKOro

MasTHHKA.

2. Ompepenenvie 4aCTOTHI U IIepHO/ia KojeOaHuH NIPyKUHHOI'O MasATHHKA.

3. HccnenosaHne 3aBHCHMOCTH repuojia KoleOaHuil IOABEICHHOTO K HHTH
Tpy3a OT JUIHHEI HATH.

4. ViccrmenoBaHye 3aBHCHMOCTH IIepHO/ia KoNeOaHuit IpyKHHHOTO MasTHAKA
OT Macchl Ipysa.

5. TIpoBepka HE3aBHCHUMOCTH Ilepuofia KonebaHuH Ipys3a, HOABEINEHHOTO K
HUTH, OT MaccChl Ipy3a.

6. ONIBITE, [JAEMOHCTPHUDYIOIIHE 3aBUCHMOCTh Tiepruojia  KoseOaHuH
IPYKHHHOT'O MASTHHKA OT MaCcChl IPy3a U KECTKOCTH HPYKUHBL.

7. V3MepeHHe yCKOpPEHUs CBOOOTHOTO NMa eHUs.

Paszgen 10. DjieKTPOMArHUTHOE 110J1€ ¥ JIEKTPOMAarHHTHbIE BOJTHEI.

DNeKTpPOMAarHUTHOE  T0jie.  OJIEKTpOMarHWTHbie  BOJHEL — CBolicTBa
SJIEKTPOMAarHuTHEIX BonH. [lIkama snexkTpoMarHWTHBIX BoNH. Fcmonws3oBanue
BJIEKTPOMATrHUTHBIX BOJIH JIJII COTOBOM CBS3H.

o voA W



DnexTpoMarHuTHas mpupoda cBeta. CKOpOCTh cBeTa. BOIHOBBEIE CBOMCTBA
CBeTa.

Hemoncmpauuu.

1. CgoiicTBa ANEKTPOMArHUTHBIX BOJIH.

2. BonHOBEIE CBOMCTBA CBETa.

Ja6opamopnvle pabomst u onsimst.

1. W3ydenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJNH C IIOMOIIBIO MOOHIBHOIO

TenedoHa.

Pazzgen 11. CBeToBbIE ABJICHHUS.

JlygeBas  Mogmenp  cBera.  Mcrounuku — cBera.  IlpsmonmseiHOe
pacapoctpaHenue ceera. 3atmeHus Conana u JIynel. Otpaxenue ceera. [Imockoe
3epKajo. 3aKOH OTPaXXEHHS CBETA.

[IpemomneHne cBera. 3aKOH MHpeloMJeHWs cBeTa. [lonHOe BHyTpeHHee
oTpakeHHe cBeTa. Fcmonp3oBaHMe TOMHOTO BHYTPEHHEI'O OTPaXEHUSA B
ONITUYECKHX CBETOBOMAX.

Jlumsa. Xom mydedt B smmze. Onrudeckas cucrema doToanmapara,
MHKpPOCKOTIa W Telleckoma. [n1a3 Kak ONTHYecKas cucrema. bIu3opykocTh H
IATBHO30PKOCTb.

Paznoxenne Oemoro cBera B crmekTp. Ombitel HeloToHa. Cnoxenue
CHEKTpalibHBIX IIBETOB. [lucnepcus cBeTa.

Hemoncmpavyuu.

[TpsmonuHelHOE pacIpOCTpaHeHUE CBETA.

OtpaxeHue cBeTa.

IMoyuenue w300paxeHUH B IIIOCKOM, BOTHYTOM M BBIILYKJIOM 3€pKajax.

IpenomiteHue CBeTa. | '

OnTryecKkuil CBETOBO/I.

Xopm ry4elt B coOuparomie InHze.

XoJ Iydeit B pacceuBarole! JINH3E.

[Toiryaenne n300pakeHUH ¢ IIOMOLIBIO JIMH3.

[TpuHIwn geficTBus $oToanmapara, MUKPOCKOIIA M TEJIECKOIIA.

10. Monens rnasa.

11. Pazjoxenue O6enoro cBeTa B CIEKTP.

12. ITonmyueHre 6eIOTO CBEeTa MPH CIIOKEHUH CBETa PA3HBIX LIBETOB.

Jlabopamopusie pabompl u onvimol.

1. HccremoBanme 3aBUCHMOCTH yTila OTPaXKEHHUS CBETOBOIO Jiyda OT YIia
MafeHUs.

2. Wsydenue xapakTepUCTUK N300pakeHUs IIpeAMETa B INIOCKOM 3€pKae.

3. HccremoBanue 3aBHCHMOCTH yIJIa MPEIOMIIEHUS CBETOBOIO JIyda OT yIJa
TIaJ(eHI Ha FPaHULE «BO3IYyX—CTEKIION.

R L o o



4. Ilomydenue n300paxXeHUH ¢ IOMOIIHEO COOHpAroIIei THH3EL.
Onpenenenne GOKyCHOTO PacCTOSHUS W ONTUYECKOM CHIIBI COOMparoe
JTUH3HL.

6. OnBITEI IO Pa3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

7. ONBITH IO BOCHPHUSATHIO I[BeTa MPEAMETOB IIPH MX HaONIONEHWH depes
[[BETOBEIE (HIIBTPEL.

Pasznen 12, KBanToBble ABJICHHS.

OmnriTel Peseppopna u mnanerapHas mofens aroma. Moxens atoma bopa.
Ucmyckanue u mornomeHue ceeta atoMoM. KBaHTEL. JIMHeHdaTble CIIeKTPHI.

PamnoakTuBHOCTE. Anbda-, 6eta- U ramma-usnyderus. CTpoeHre aTOMHOIO
sapa. Hyxionnas Mojenbs arToMHOro szapa. Mzoromel. PamgwoakTuBHEIE
npeBpamieHus. [lepron nomypacmana aTOMHBIX SIep.

SAnepHple peakiuu. 3aKOHBl COXpaHEHHs 3apsA70BOTO M MAacCOBOTO HHCEIL
OHeprusi CBs3M aTOMHEBIX siiep. CBS3p Macchl ¥ 2Hepruu. Peaknuu crHTe3a U
nenenus spep. crounnku sHepruu CosHIE U 3BE3 L.

AnepHas sHepretuka. JleWCTBUS pPagUOaKTUBHBIX H3Iy9CHHH Ha JKUBBIC
OpTaHU3MBL.

Hemoncmpauuu.

1. CHeKTpsl U3TY4YeHUs U ITOTIOLIECHMUS.

2. CrexTpsl pa3imHYHBIX I'a30B.

3. CmexTp BOZopoaa.

4. HabmroneHue TpekoB B kamepe BunbcoHa.

5. Pabora cu€TunKa HOHU3HPYIOLINX U3JIy9eHHH.

6. Permcrpaiius U3nydeHNAs IPUPOAHBIX MUHEPATIOB U IIPOIYKTOB.

Jabopamopubie pabomsl U OnbIMBLL.

1. HabmromeHne CITOMIHBIX U JTUHEHYATHIX CIIEKTPOB H3Iy4EHHA.

2. HccrmemoBanue TPEKOB: M3MEpPEHWE 3HEPIMH YacTHIBI 110 TOPMO3HOMY

myTH (110 dororpadusm).

3. H3MmepeHre pailoaKTHBHOTO (QOHA.

IoBTOpHTEIbHO-06001IAI0NIHIA MOYJIb.

[ToBTOpHTETBHO--0000IAIONTHH MOYIIb IIpe{Ha3Ha4YeH Ul CUCTEMAaTHU3aliH
U 0000IeHHWS  TPEAMETHOIO  CONEPKAHWS U OIBITa  JAEATEeNBHOCTH,
IpHOGPeTEHHOTO TIPK W3yYeHUH BCero Kypca QU3HKH, a TakkKe JUIA IIOJIOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY DOJK3aMeHy [0 ¢(u3uke i1 oOydarouuxcs,
BEIOPABIIHX 3TOT yueOHBIN NpeaMeT.

[Ipu v3ydeHNM NAHHOTO MOIYJSA PEaTH3yIOTCA U CHCTEMATHU3UPYIOTCH BHUIBI
JeATEILHOCTH, Ha OCHOBE KOTOPBIX 00ecIeunBaceTCs AOCTHKEHHE IIPEIMETHBIX U
MeTalpeMETHbIX  IUIAHUPYEMBIX  pe3yibTaToB  OoO0ydeHHs, QOpMHpYeTCs
€CTECTBEHHOHAYYHAAPaMOTHOCTh: OCBOCHHME HAydHBIX METONOB HCCIIEIOBaHHS



ABJICHUN TPUPOIEI W TEXHUKH, OBJIafeHUE YMEHHSMH OOBACHATH (DHU3UIECKHUE
SIBIICHUS, IIPUMEHSSA ITONyUEHHBIC 3HAHWSA, pellaTh 3aJadd, B TOM YHCIE
KaueCTBEHHBIE B OKCIICPUMEHTAIIEHEIE.

ITpUHIMITHATIBHO [esTENIbHOCTHEIN XapaKTep JaHHOTO pasjieNa peau3yeTcs
3a cuéT TOro, 4ro oOydalomuecs BBIMONHAIOT 3aZaHUs, B KOTOPBIX UM
IpeanaraeTcs:

Ha OCHOBE IIONYYCHHBIX 3HAHWM paclo3HaBaTh M HAy4YHO OOBSICHATH
(huBIHecKye SIBIEHNS B OKpyKakome IPHpO/Ie 1 IOBCETHEBHOMN KI3HI;

WCIIONE30BaTh HaydHbIe METOJIBI MCCIieIOBaHNUA (QU3MUECKUX SIBICHHH, B TOM
YHCIIE ISt IPOBEPKHU TUIIOTE3 U MOIYIeHHs TEOPETUIECKUX BEIBOJIOB,

OOBSICHATH HAydYHBIE OCHOBBI HawboJiee BaXKHBIX JIOCTHIKCHHH COBPEMEHHBIX
TEXHOJIOTHH, HaIlpAMeD, TPaKTHUECKOT'0 UCIIOE30BaHUS Pa3IMYHbBIX UCTOYHUKOB
SHEPruy Ha OCHOBE 3aKOHA MPEBPAIeHUS U COXpPaHEHMs BCEX M3BECTHBIX BHJIOB
SHEPTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IPOI'PAMMBI IIO
®U3UKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

N3zyueHue QU3MKH Ha yPOBHE OCHOBHOTO O0INEero o0pa3oBaHus HAIIPABICHO

Ha JOCTIDKEHNE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHEIX 00Pa30BaTEbHEIX
pe3yJIbTaTOB.

B pesynpraTte usydeHus GU3NKU HAa ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUs

y ofydaromierocs OyayT cOpMHUpOBaHbI ClAeAYIOIHE THYHOCTHBIE PE3YIbTATh B
YacTH:

1) naTpHoTHYECKOr0 BOCIHTAHNS:

— TIPOSIBIIEHUE MHTEpeca K UCTOPUHN U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON
br3UYeCcKol HAYKH;

— I[EHHOCTHOE OTHOIICHHE K JOCTUXEHUSIM POCCHACKUX YIEHBIX~-(DHU3UKOB;

2) rpa;KaaHcKOro H JyXOBHO-HPAaBCTBEHHOI0 BOCIIHTAHHA:

—~ FOTOBHOCTB K aKTUBHOMY YHacTHIO B 00CYXJeHIH OOIIeCTBEHHO3HAUMMEIXA
ATHYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTHUECKUM MPUMEHEHAEM IOCTIKEHUN
¢bu3uKy;

—~ OCO3HAaHHE BaXHOCTH MOPAalbHO--3THHECKUX IIPHHIHIOB B JEATEILHOCTH
y4€HOrO;

3) 3cTeTHYeCKOro BOCIIUTAHHSA:

~ BOCIPUATHE 3CTETUYECKUX KadyecTB (PHM3NYECKOW HAayKH: €€ FapMOHHYHOIO
ITOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, JJAKOHHYHOCTH;

4) HeHHOCTH HAYYHOI'0 IO3HAHHSA:

~ OCO3HaHWE IIEHHOCTH (HU3WUECKOM HAyKM Kak MOIIHOIO HHCTPYMEHTA
ITO3HAHUS MUpPa, OCHOBBEI Pa3BUTHSA TEXHOJOIMI, BaKHEHIed COCTaBIAroEen
KYJIbTYpPBI;

— pa3BUTHE HAyYHOW IOOO3HATENBHOCTH, MHTEpeca K MCCIEN0BATEIbCKOR
e TEIbHOCTY;

5) ¢opmHpOBaHHS  KYJbBTYpbl  30pOBbSI H  HMOIHOHAJBLHOIO
G6aaronojyqyus:

— OCO3HaHHe IleHHOCTH Oe3omacHOro ofpa3a XH3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, B&XHOCTH IIpaBMWJI 0€30I1acHOro IIOBEACHHA Ha
TPAHCIIOPTe, Ha J0pOoraxX, ¢ 3JEKTPUYeCKUM H TEIUIOBEIM 00OpyIOBaHHEM B
MOMAITHUX YCIIOBHAX;

— chOpMHPOBaHHOCTh HaBBIKA pe(JIEKCUH, NPH3HAHKWE CBOEro IpaBa Ha
OIMOKY ¥ TAKOTO Xe [IpaBa y IPyroro 4ejioBeKa;

6) TPyAOBOTO BOCHHTAHHA:

— aKTHBHOE yYacTHe B pPEIICHWH I[paKTHHYECKUX 3afad (B paMKax CeMbH,
o0pa3oBaTeNbHON OpraHW3alid, ropoja, Kpas) TEXHOJIOTHMYECKOM U



COIAIPHON HAaIpPaBIEHHOCTH, TPeOYOUMX B TOM UHCIE W (U3AYECKUX
3HAHUMH;

» — MHTEPEC K MPaKTUIeCKOMY U3yUSHHUIO Mpodeccuil, CBA3aHHBIX ¢ GU3NKOH;

e 7)3K0JIOTHYecKOro BOCIIUTAHMS:

e — OpHWEHTaIus Ha NMpUMEHEeHHe (U3NUECKUX 3HaHWH U1 pelleHHs 3a/ad B
o0acTH OKpyXaromed cpelpl, INaHUPOBAaHUS IIOCTYIIKOB M OLEHKH HX
BO3MOJKHBIX [IOCIEACTBUM JUIISI OKPYIKAIOIIEH CPebL,

¢ — OCO3HaHHE ITIO0ANBLHOrO XapakTepa SKOJOTHIECKMX MpobieM W myTed mx
pelueHus;

e 8) azmanTanuud K H3MEHSIOLIHMCH YCJOBHAM COUHMAJIbLHOH M IPHPOAHOM
cpeabl:

e — TOTPeOHOCTH BO B3aWMOZECUCTBHMW IpH BBIIONHEHUW HCCICHOBAHMMA H
ITPOEKTOB (U3NUECKON HAIPaBICHHOCTH, OTKPLITOCTh OMNBITY W 3HAHWAM
ApyTHX; |

e — TIIOBHIIIEHWE YPOBHS CBOE€W KOMIIETEHTHOCTH 4Yepe3 MPaKTHIECKYIO
NeSTTeIIbHOCTB;

e — HOTpeGHOCTE B GOPMHUPOBAHUN HOBBIX 3HAHUI, B TOM HHciIe HOPMYIHPOBATh
UIeH, TTOHSITHUS, THIIOTE3HI O GU3NIECKUX 00BEKTaX 1 SBICHUAX;

o — oco3Hanue JIehUIUTOB COOCTBEHHBIX 3HAHUM H KOMIIETEHTHOCTE! B 00IacTH
bU3uKY;

o — IUIAHMPOBAHHE CBOCTO PAa3BUTUS B IIPHOOPETEHWM HOBBIX (PH3MYECKUX
3HAHHUH;

e — CTpeMIJICHHE aHAIM3UPOBATh U BBLIBIATH B3aHMOCBSA3H IPUPOLIE], 001IecTBa B
SKOHOMUMKH, B TOM YHCJIE C UCIIOJIb30BaHNeM (PHM3NIECKUX 3HAHHUH;

e —OIlGHKa CBOUX JEWHCTBAM C yd4ETOM BIMAHHA Ha OKPYXAIOLIYIO Cpeny,
BO3MOJKHBIX TTI00aJIBHBIX OCIEICTBHM.

METAHNPEIMETHBIE PE3YJIbTATDBI

B pesynpraTe OCBOeHMS MNpOTpaMMEl 1O (U3MKE HA YPOBHE OCHOBHOIO
obmero obpa3oBanus y obyyaromierocs OyayT cOpMUpPOBaHEl MeTaNpeAMeTHbIE
pe3yJIbTaThl, BKIIOYAIOIINE [T03HaBaTETbHbIe YHUBEPCAIbHbIE yIeOHbIe NeHCTBUS,
KOMMYHUKATHBHEIE  YHUBEpCAJIbHBIE  y4deOHble  JEWCTBHS, peryJisTUBHBIE
YHUBEpCaJIbHBIE yaeOHbIe JeHCTBHS.

IlosnaBaTesibHBIE YHHBePcaJbHbIE yiueOHbIe IeicTBHS

ba3oBrle Jiornueckue 1eHcCTBHA:



BEISBIIATE M XapaKTepU30BaTh CyIIECTBEHHEBIE IIPH3HAKH OOBEKTOB
(srBITEHUM);

YCTaHaBIMBATH CYIIECTBEHHBIN MPHU3HAK KIIACCU(QUKAINH, OCHOBAHUS IS
0000TIIeH:S U CPaBHECHHUS,

BBISIBILITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B pacCMaTPHUBAaeMBIX (GaKTax,
JIAHHBIX ¥ HAOMIOMEHUIX, OTHOCSIIUXCS K QH3NUECKUM SBICHUIM;
BBIIBIIATh IPAYWHHO--CIEICTBEHHBIE CBS3H IPH M3YUSHUH (QUINIECKUX
SIBJICHHUH ¥ TPOIIECCOB, J€IaTh BBIBOJBI C UCIIONB30BAaHUEM €My KTHBHBIX
¥ MHIYKTUBHBIX YMO3aK/IIOUEHHH, BHIIBUTATh THIIOTE3Bl O B3aHMOCBSI3AX
(bHU3MIECKUX BEINUINH;

CaMOCTOSITEIBHO BBIOWpATh CIIOCOO pelleHus ydeOHOU Quzuuecko
3anauu (CpaBHEHHE HECKOJIBKHMX BapHaHTOB pelleHus, BeIOOp Haumboiee
TTOJXOMAIIETO C YIETOM CaMOCTOSTENILHO BhIIEIEHHBIX KPUTEPHUEB).

BbasoBble HcciienoBaTeIbCKHE JeMCTBUSA:

HCIIOB30BATh BOIPOCHI KaK HCCIIeIOBATEIbCKAM HHCTPYMEHT TO3HAHN;
TIPOBOJIUTH IT0 CAMOCTOSTEIBHO COCTABICHHOMY IIAHY OIBIT, HECIIOKHbIH
(QU3MUECKHil 3KCIIEPUMEHT, HeOOJNBIIOe HWCCIeoBaHAe (U3UIECKOrO
SIBTICHUST,

OLICHHBaTh Ha HPHMEHHMOCTH M JOCTOBEPHOCTh HH(OPMAIMIO,
HIOJIYYEHHYIO B X0OJIe MCCIIeIOBaHUS UK HKCIIEPAMEHTa;

CaMOCTOSTENBHO (HOPMYIHPOBaTh 0GOOIIEHNUS U BEIBOJBI II0 PE3yIbTaTaM
IIPOBEAEHHOTO HAOIIIOIEHNS, OIIbITa, HCCIIEJOBAHNS;

IPOTHO3HPOBaTh BO3MOXKHOE JajibHelllee pa3BUTHE (OHU3MIECKUX
IIPOLIECCOB, & TAK)KE BEIIBUTATH MPEATIONIOXKEHNSA 00 HX Pa3BUTHH B HOBBIX
YCIIOBHSX U KOHTEKCTaX.

PabGora c nadopmanueii:

[IPUMEHSTD Pa3IWIHbIe METOMbI, UHCTPYMEHTHI W 3aIIPOCHI IIPH IIOUCKE U
or6ope mMH(GOPMALUKM WM JaHHBIX C YYETOM IIpEIOKEeHHOM ydueOHOH
du3rdecKonl 3axa4u;

AHAIM3UPOBATh, CHCTEMATH3UPOBATh M WHTEPIPETUPOBATh HH(GOPMAIIUIO
Pa3MUYHBIX BUIOB U (OPM IIpeICTaBICHNU;

CaMOCTOATENHHO BLIOHMpATh ONTHMANBHYI0 (OopMy IpeACTaBICHHS
nHQOPMalM M WUIIOCTPUPOBATH pEIlaeMble 3aJadd HECIOKHBIME
CXeMaMH, uarpaMMaMu, HHOH rpadukoil ¥ uX KOMOUHAIUAMU.

KomMMmyHHKaTHBHBIE YHHBepcadbHbIe y4eOHbIe JeHCTBHA:

B xojie oOCyXIeHus ydeGHOro Marepuana, pe3ylbTaToB Ja0opaTOpHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIPOCH! II0 CYIIECTBY 00CYKOAEMON TEMBI U
BEICKA3GIBATh WCH, HAlleeHHBIE Ha peEIleHWe 3aJady ¥ IHOAJepIKaHHe
OaroxesnaTeIbHOCTH OOIIeHNUS;



COIOCTAaBIIITE CBOM CYXIEHWS C CYXICHUSMH [pPyIMX Y4aCTHUKOB
Iuanora, oOOHapyKUBaTh Pa3NHYUe U CXOJCTBO MO3HITUH;

BBIpa)XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IIICEMEHHBIX TEKCTaX;
MyOJIMIHO MPe/ICTaBIATh Pe3ybTaThl BHIIOTHEHHOTO (PH3UYECKOTO OIBITa
(3KcIIepUMeHTa, HCCIIeAOBaHUA, IPOEKTa);

IIOHMMAaThb W HCIONB30BaTh  IIPEMMYIeCTBA  KOMaHIHOM U
HHAVBHUAYAIBHON pabOTBl MpH pelIeHWH KOHKPEeTHOM (u3ndecKon
po0IeMsr;

TIPUHUMATH I[EJI COBMECTHOM JIESTeNIbHOCTH, OPTaHM30BhIBaTh NEHCTBHUL
o e€ MOCTIKEHHUIO: pacHpefensTh poid, oOCyXIaTe NPOLECCH |
Pe3yJIbTaThl COBMECTHON paboTHI, 0000I1aTh MHCHMS HECKOIBKUX JFOIEH;
BBITIOJIHATH CBOIO HacTh pabOoThI, JOCTUTAs KAYE€CTBEHHOTO Pe3yJIbTaTa I10
CBOEMY HAIIPaBICHHUIO M KOOPAWHUPYS CBOM JEHCTBHA C APYTUMHU
qIeHaMX KOMaHJIbI,

OLICHUBATh Ka4eCTBO CBOETO BKJIa/la B OOIMWN MPOTYKT IO KPHUTEPHUIM,
CaMOCTOSITENBHO C(HOPMYIMPOBAHHBIM YIaCTHHUKAMU B3aUMOJIeHCTBHUS.

PeryasTnBHbIe yHHBepcaJibHbIe Y4MeOHbIe JeHCTBHSA

Camoopranu3zanus:

BELIBJISTH MPOOIEMEl B )KM3HEHHBIX M YUeOHBIX CHTYyallMsX, TpeOyromux
IUIs pereHns GU3NIecKuX 3HaHUH;

OpHEHTHPOBATECS B  Pa3lW4YHBIX IOAXOHaX IPHHATHA  PEIICHWM
(MHIUBUIyallbHOE, NPUHATHE DPEIICHUA B IpylIe, NPUHATHE DELICHHA
rpyIIoi);

CaMOCTOSTEIBHO COCTABILITh AITOPUTM PEIleHHS (PU3NIECKON 3a0auy MK
IUIaHa HCCIENOBaHMSA C y4éTOM HMMEFOIIMXCS PECYpcOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh [IpeAJlaracMble BapHaHThl PELICHH,
Ienath BEIOOp U OpaTh OTBETCTBEHHOCTH 34 PEIIECHHE.

CaMOKOHTpOHL, SMOITHOHAJIbHBLIN MHTE/IJIEKT:

IaBaTh aJIcKBATHYIO OIIEHKY CHUTYAIlHH U Ipe/jiaraTh IaH e€ U3MEHEHHS;
OOBACHATL IPUYHHBI  JOCTIDKeHHS (HEHOCTIDKSHHS) pe3yNbTarToB
JIeITEIBHOCTH, JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTL KOPPEKTHBEI B JESTEIBHOCTH (B TOM HHCIE B XOJ BBIIIOIHECHUS
(GU3MIECKOTO WCCIEJOBaHWS WM IPOeKTa) Ha OCHOBE HOBBIX
O6CTOATENBCTB, M3MEHMBINMXCS CHTyaluil, YCTAHOBIEHHBIX OIIHOOK,
BO3HMKILNX TPYIHOCTEH; |

OLIEHHUBATH COOTBETCTBHUE pe3yiIbTaTa 1[I U YCIOBUSIM;

CTaBHTh ce0d Ha MECTO APYroro 4ejioBeKa B XOJle CIIOpa WIIM HUCKYCCHH
Ha HAyYHYIO TeMY, [TOHIMaTh MOTUBEI, HAMEPEHHS H JTIOTHKY IPYTroro,



e IIpH3HABATh CBOE IIPaBO Ha OIMOKY IIPH PEIlCHUH (GH3HMUECKHX 33039 HIIH
B YTBEP)KIEHUAX Ha HAYYHEIE TEMBI U TAKOE )K€ IIPaBo APYTroro.

HPEAMETHBIE PE3YJIBTATHI

K xoHIy 00ydeHus B 7 kjacce IIpeMETHBIE pe3yNbTaTh Ha 0a30BOM YpPOBHE
JOJKHBL OTPAXaTh COOPMUPOBAHHOCTE ¥ O0YJAIOMIUXCS YMEHH:

e MHCIIONB30BATh IOHATHA: (QU3MYECKHEe W  XMMHYECKHe  SBIICHUS,
HabIoeHue, SKCIIEPUMEHT, MOJeNb, THIIOTe3a, CHMHMIEI (DHU3UUECKHX
BEJIMYKH, aTOM, MOJIEKYyJa, arperaTHbhIe COCTOSHMs BellecTBa (TBEPIOE,
XKUKOE, Ta3000pasHOE), MeXaHHYeCKOe MBIKeHHe (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSIMONWHENHOE), TpaeKTopus, paBHOAEHCTBYOMIAM
cuna, gedopmarma  (ynpyras, — IUlacTHYecKas),  HEBECOMOCTE,
coolIIaromuecs CoOCyIbl;

e paznuuath ABIEHUS (AUQOY3HMs, TEIUIOBOS IBHIKCHHE YACTHI[ BEIECTBa,
paBHOMEpPHOe  JABWKCHHE, HEpaBHOMEpPHOE IBIDKCHHE, HHEPIIHS,
B3aUMOJCHCTBUE TeN, paBHOBeCHE TBEPHBIX TEN C 3aKPEIUIEHHON OCBIO
BpallleHHs, IIepefava JaBlieHWs TBEPABIMM TelaMH, JXHUAKOCTAMH H
razaMy, aTrMocepHOe [aBlIeHHe, IUIaBaHHEe Tel, IpeBpalleHus
MEXaHMYECKONX SHEPTUH) MO OIMCAHWI0 UX XapaKTepHBIX CBOHCTB W Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIKX JaHHOE (PU3UIECKOE SIBIICHHUE;

e pAacmo3HaBaTh [POSBICHWE WIYUSHHBIX OGUIWYECKUX SBICHUA B
OKpyXarollleM MHpe, B TOM 4HClle (U3MYEecKue SBJIEHUS B IPHUPOJE:
IIPAMEPHl OBYDKEHMS C Pa3jWYHBIMU CKOPOCTSIMH B JXKUBOM W HEXHBOU
OpUApoJie, NeHCTBHE CHIBl TPeHHs B IIPHPOJE U TEXHUKE, BIUSIHUE
aTMOC(hEpHOro JaBIeHUS Ha >KUBOW OpraHW3M, IIaBaHUE PHIO, phIdard B
TeNe 4eNoBeKa, IPH 3TOM IEPEBOLUTH MPAKTHIYESCKYIO 3a7a4y B y4eOHYyIO,
BBLICIIATH CYIIECTBEHHEIE CBONCTBA (IPU3HAKK) GU3HIECKUX SBIICHUM;

e OIACHIBATH U3yUYEHHEIE CBOUCTBA TN M (PU3UUECKUE SBICHHUS, HCIIOIB3YS
¢u3nuecKue BeIMYUHBI (Macca, 00BEM, IDIOTHOCTH BEIECTBa, BpeMs,
IyTh, CKOPOCTbh, CPEIHSS CKOPOCTh, CHJIA YIPYTOCTH, CHIIa TSDKECTH, Bec
Tena, CHNA TPEHHS, MaBICHWe (TBEPHOrO Tela, XWIKOCTH, Tasa),
BBITAJIKUABAIONIAs CHJIa, MeXaHW4ecKas paboTa, MOIIHOCTH, IUIEYO CHIIEI,
MOMEHT CHJBl, KO3G(UIHEHT NOJE3HOT0 JEHCTBUS MEXAaHHU3MOB,
KWHETHYeCKas M IOTeHIMaJIbHAs 3HEPTHs), IPH OIHMCaHWH IPaBHIIEHO
TpakTOBaTh  (U3MYECKHE  CMBICT  HCHONB3YEMBIX  BEIIHYHH, HX
0003HAYEHUS] W ENWHUIB! (PH3UUECKUX BEIWUWH, HAXOAWUTH (DOPMYJIBL,
CBA3BIBAIONINE NAaHHYIO (GU3WUECKYI0 BEITHYHWHY C APYTHMHU BETHYHHAMHU,
CTPOUTE I'padUKU H3yYeHHBIX 3aBUCHMOCTEN QHU3MUIECKHAX BEJIHUNH;



‘XapaKTepH30BaTh CBOMCTBA TeJ, (U3MYECKWe SBICHUS W IIPOLECCHI,
WICTIONE3YS TIPaBHJia CJIOKEHMA CHI (BZONb ONHOM HpsMoif), 3akoH I'yka,
3akoH Ilackaist, 3akoH ApxyMela, IPaBUIIO paBHOBECHS peiyara (6110Ka),
«30JI0TO€ IIPABHJIO» MEXAHWKM, 3aKOH COXPaHCHHS MEXaHWYECKON
SHEpPIWH, I[PH ITOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3aNKCHIBATE €r0 MATEMATHIECKOE BEIPAKEHUE;

OOBACHATH QU3NUECKUE SBIICHHUS, MPOIIECCH H CBOMCTBA TEN, B TOM HCIE
U B KOHTEKCTE CHTyalludi IPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa:
BBIABIIATH NPHYUHHO--CIIEZACTBEHHBIE CBA3M, CTPOUTH 00BICHEeHHE u3 1-2
JOTWYECKUX IIaroB ¢ OMOPOH Ha 1—-2 W3ydueHHBIX CBOMCTBa (QUIWIECKHUX
SIBJICHUH, QU3UIECKUX 3aKOHA FITH 3aKOHOMEDPHOCTH;

pemaTh pacd€THBle 3afadd B 1—2 JeHCTBHS, WCIIONB3yS 3aKOHBI H
(GOpMyIEl, CBA3BIBAIONIME (DH3WYECKHME BEMYWHBI: Ha OCHOBE aHAJM3a
YCIIOBHUS 3a/1auyl 3aIACHIBATE KPATKOE YCIIOBHE, MOACTABIATE QU3UIESCKUE
BEJIMYMHBI B (DOPMYNBl W HPOBOAUTH Pacu&Thl, HAXOAUTH CIPABOYHEIE
JlaHHBIE, HEOOXOAUMBIE U PELISHUS 3a1ad, OLEHHBATh PEATACTHIHOCTE
TIOJIy9EeHHON (QU3NUECKON BETUINHEI;

pacmosHaBaTh NpOOIEMBI, KOTOpble MOYKHO PEIIWTH MPUA IIOMOIIN
(GU3MUECKUX METOIOB, B OIIMCaHWU MCCIIe0BAHUS BRIIEINATH POBEpIEMOe
Ipeanonoxkenue  (THIOTe3y),  pasiudaTb ©  HMHTEPIPETHPOBAThH
TIOJ[y9€HHBI pe3yibTaTl, HaXOAWTh OMIMOKA B XOJ€ OITBITa, HeNaTh
BEIBO/IBI TI0 €I'0 pe3yNIbTaTaM;

IIPOBOAWTH ONBITEI 110 HaOMIOEHWI0 (U3NUECKHX SBICHUM N
¢bu3rgecKux CBOWCTB TEJ: bopMyTHpOBAaTH IIpOBEpsAEMEIE
TIPEeIIONOXKEHMs, COOMpaTh YCTAHOBKY W3 NPENJIOKEHHOTO 000py10BaHu,
3aIlUCBIBaTh XOJ OIbITa ¥ (POPMYIHPOBATEH BEIBOJIBL;

BBIIIOJIHATE IIPSMBIE M3MEPEHHUS PAacCTOSHUS, BpPEMEHH, MacChl Tena,
00B€Ma, CHIBI M TEMIEPaTypel C HCIONB30BAaHNEM aHAJOTOBBIX H
IUQPOBEIX TPUOOPOB, 3aAlMCHIBATh IIOKazaHWs NOpubopoB ¢ ydEToM
3a/1aHHOM a0COJIOTHOM IOTPEIIHOCTH H3MEpPEHNH;

IIPOBOJUTH UCCIEOBaHUE 3aBUCUMOCTH OIHOM (PU3NIECKON BETUIUHEBI OT
JIPYTOH ¢ WCIONB30BaHMEM IMIPSMBIX H3MEPEHUH (3aBUCHMOCTH IIyTH
PaBHOMEPHO MABIDKYWIErocs Tela OT BPEMEHH IBIDKCHWS Tela, CHIIbI
TPEHHUS CKOJIBKEHHS OT Beca Tella, KadecTBa 00paboTKM OBEpXHOCTEH Tell
U He3aBHCHMOCTH CHJIBI TPEHHUS OT IUIOMAIH COPUKOCHOBEHHUS TEN, CHIIBI
YIIPYrOCTH OT YIUIMHEHHUS NPY>KWHBI, BEITAJIKUBAOMIEi CUIBI 0T 00B&EMa
IIOTPYXEHHOW YacTU Tella U OT IUIOTHOCTH KUIKOCTHU, €€ He3aBUCHUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOHWHEI, Ha KOTOPYIO IOIPYXEeHO TeJO, YCIOBHH
IIaBaHUs Tell, YCIOBHHM paBHOBECHs pbldara W OJOKOB), y4acTBOBATH B



IIAHUPOBAaHUN y4e0HOrO HCCIeIOBaHHS, COOHMparb YCTAHOBKY H
BBIIIOJIHATE M3MEPEHMs, CIERysS INpPeNNOoXeHHOMY IUIaHy, (QHUKCHPOBAThb
pe3yNbTaThl IOJYYEHHOM 3aBHCHUMOCTH (H3WYECKHX BEIMYHH B BHIE
IPEeIOKEHHBIX TaOlMll U IpadUKOB, AENaTh BBEIBOALI IO peE3yJLTaTaM
UCCIICIOBaHUS;

IIPOBOJWTE KOCBEHHBIE H3MEPEHUS (U3MYECKNX BENUYMH (ILIOTHOCTD
BEIIECTBA JKUIKOCTH U TBEPIOTO Tela, CHJIa TPEHUS CKOJNLXKEHUI,
JaBjieHHe BO3M4yXa, BBITAIKUBAMOMAS CHJIa, JelcTByromas Ha
HOTPY>XEHHOE B XXHUIKOCTH TeJIO0, KO3(DMHIHEHT IOJe3HOTO HeHCTBHS
NPOCTEIX MEX3HM3MOB), CJeAys MPEITIOKEHHON WMHCTPYKIMH: IIpH
BBIIIOJIHEHUU M3MEpPEHHN COOMpPATh OKCICPUMEHTANHHYIO YCTAHOBKY H
BEUUCIIITH 3HAYCHNE HCKOMOM BEJIHIHHEI,

COOJIIONaTh ITPaBHila TEXHUKY 0€3011acHOCTH IIpu paboTe ¢ 1ab0paTopHEIM
o0opynoBaHUEM;

yKa3bIBaTh NPUHIUIEl AEHCTBUA NPHOOPOB W TEXHUIECKUX YCTPOMCTB:
BEChHI, TEPMOMETpP, IOUHAMOMETpP, COOOIIAIOIIMECs COCYIbl, OapoMeTp,
pBIYar, IOABYDKHEIA U HEIOABIKHEIHN OJIOK, HAKJIOHHAS IIOCKOCTE;
XapaKTepu30BaTh IPUHIUWIB OeWCTBUA HW3yYEeHHBIX TPHOOPOB H
TEXHUYSCKUX YCTPOMCTB C OMOpo¥ Ha WX omnucanusd (B TOM WHCIE:
NONIIUIHUKHA, YCTPOMCTBO BOJOIPOBOZAA, THUAPABIMYECKHH IIpecc,
MaHOMETp, BEICOTOMED, ITOPIITHEBOM HACOC, apEOMETP), UCIIONE3YS 3HAHMS
O CBOHCTBax (M3UUECKUX SBICHHN M HEOOXOAMMEIE (QH3NIECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

IPUBONUTL  HOpUMEpHl  (HAXOAWTh HUHPOPMANKIO O  IpHMepax)
MPaKTHIECKOTO HCIONB30BaHUSA (DU3WYECKMX 3HAHWM B IIOBCEIHEBHOM
XU3HU A7 obecrieueHus 0e30I1aCHOCTH TIpH OOpalleHud ¢ mpubopaMu U
TEXHAYECKIMH YCTPOMCTBaMH, COXPaHEHHSA 3[0POBBbS M COOIIOICHHSI
HOPM 9KOJOTHYECKOT0 OBEICHHS B OKPYIKAIoLIel cpeie;

OCYIIECTBIATE OTOOp HCTOYHUKOB WH(popmanud B VHTepHEeTe B
COOTBETCTBHH C 33JaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIHXCS
3HaHUH W TIyTEM CpPaBHEHUA pAa3IMYHBIX HCTOYHHKOB BBINEIIATH
HHGOPMAIIMIO, KOTOpas SBIIETCS IPOTUBOPEYMBOM HIIM MOXET OBITH
HEIOCTOBEPHOH;

UCIIONIB30BaTh IIPY BHIIIOJHEHUH yU4eOHBIX 3aJJaHii HAYIHO--TIOMYIPHYIO
AUTEpaTypy (QHU3UUECKOro COIEpKaHWs, CIPaBOYHBIE MaTepUAIHI,
pecypcsl cetr HTepHeT, BnajgeTs npréMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpa3zoBaHuI HHQOPMAIUK U3 OIHOW 3HAKOBOU CHCTEMEI B IPYIYIO;
co3/laBaTh COOCTBEHHBIE KpaTKHe MHCHMEHHbBIE W YCTHEIE COOONICHHS HA
OCHOBe 2—3 HCTOYHUKOB HMH(popMamuu (HU3MYECKOTO COACpPKAHUS, B TOM



qrcie IyOIUYHO HeNaTh KpaTKHe COOOIIEHHS O pe3yabTarax IpPOEKTOB
Wi y4eOHBIX HCCIeOBaHWH, IIPH STOM TIPaMOTHO MCIIOIL30BATh
W3y4YEHHBIH IIOHATUWHBIM ammapaT Kypca OU3HUKHA, COHPOBOXKIATEH
BEICTYIUICHHE NIPE3CHTALNEH;

IPH BHIIOJHEHHH Yy4YeOHBIX IIPOGKTOB W HCCICHOBAHHUE PpACIIPEENSTh
00SI3aHHOCTH B IpyINE€ B COOTBETCTBUH C IIOCTABIEHHEIMM 3a[a49aMH,
CIIEIUTHh 3a BBIIOJHCHHWEM IIJIaHa [OEeWCTBHH, aJleKBATHO OIIEHUBATH
COOCTBEHHBI  BKJIaJ B  JEATENBHOCTh  TIPYINbI,  BLICTPAHBAThH
KOMMYHHKAaTHBHOE B3aUMOJECHCTBHE, YUNTHIBAS MHEHUE OKPYKAIOMIHX.

K xoniry oOyuenns B 8 kiiacce npeMeTHEIE pe3ysIbTaThl Ha 0A30BOM YPOBHE
JOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTE Y O0YUQIOIIHUXCS YMEHMIMA:

HCIIONB30BATE NOHATHA: MAacCa U pa3Mepsl MOJIEKYJl, TEIUIOBOE JIBIDKCHHE
aTOMOB U MOJIEKYJI, arperaTHBIE COCTOSHUS BEIIECTBA, KPUCTALIHIECKHAE H
amMopHBIE Tena, HACBHIIEHHBIM U HEHACHINIEHHBIH IIap, BIAKHOCTE
BO3NyXa, TeMIleparypa, BHYTPEHHSS OJHEpPrus, TEIJIOBOW JIBUTATENb,
SJIEMEHTAPHBINA JNEKTPUYECKUN 3apsl, JNeKTpUUIECKoe HoJie, IPOBOTHUKH
U IUDIIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MAarHUTHOE TI0JIE;
pasnudaTh SBICHHS (TEIUIOBOE paclllipeHHe W CXXaThe, TerUlorepeada,
TEIJIOBOE pPaBHOBECHUE, CMauWBaHUE, KAIWUIPHBIE SBICHUS, UCIIApEHUE,
KOHJISHCAllWs, IUIABJICHWe, KpHUCTaJUIm3alus (OTBepAEeBaHUE), KHIICHUE,
Teruronepeaaga (TeTIONPOBOTHOCTS, KOHBEKIINA, M3ITy4YeHHE),
3IEKTPU3AIHA Tell, B3aMOJECUCTBHE 3apsioB, AEHCTBUA 3IEKTPUIECKOTO
TOKa, KOPOTKOE 3aMBIKaHWe, B3aWMOJECWCTBHE MarHuTOB, OEHCTBHE
MArHUTHOTO II0JI Ha IIPOBOJHUK C TOKOM, dIIEKTPOMAarauTHas WHAYKIUA)
O OIKACAHUKD HWX XAapakKTEePHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONMX JaHHOe (GU3UIecKoe SBICHUE;

Pacmo3HaBaTh TPOABICHWE W3YYEHHBIX (QU3WYECKMX SBICHHM B
OKpYXXarollleM MHpe, B TOM 4ucie (U3WYecKHe SBICHUS B IIPHUPOJE:
MOBEPXHOCTHOE HATHKEHWE W KalWUISpHBIE SBISCHUS B NOPHUPOJE,
KpUCTalUIBl B mpupone, uznydenue CoiHila, 3aMep3aHue BOINOEMOB,
Mopckre Opu3bl, 00pa3oBaHue POChl, TyMaHa, WHesl, CHeTa, JJIeKTPUIeCKHe
ABICHUs B aTMmocdepe, 3IEKTPUIECTBO XHBBIX OPraHW3MOB, MATHHUTHOE
mone 3eMid, Apeid MOMIOCOB, PONb MArHWTHOTO WO s SKH3HM Ha
3eMite, MOAPHOE CUAHUE, IPU 3TOM [IEPEBOAUTE NIPAKTAYECKYIO 33424y B
y4eOHy10, BBIIENATH CYIIECTBEHHBIE CBOMCTBA (NPH3HAKH) (DHIMIECKUX
SIBIICHUH;

OIIMCHIBATh U3YHEHHBIE CBOMCTBA Tel M QUIWIECKUE SBICHHUS, WCIOIL3YS
(bur3uyYeckre BeIMYMHEL (TeMIlepaTypa, BHYTPEHHSS SHEPTHs, KOIHYECTBO
TEeIIOTEI, YyZenbHas TEIIOEMKOCTh BEINECTBA, yHeNbHas TeIuioTa



IVIABJIEHUs, YIeNbHas TEIIoTa IIapooOpa3oBaHMs, YAEIbHAS TEIUIOTa
CropaHHs TOILIMBA, KO3(D(HUIUEHT IT0JE3HOrO0 JeHCTBUS TeIIOBOH
MallliHEI, OTHOCHTENIbHAs BIAXXHOCTh BO3AYXa, SJEKTPHUUCCKHM 3aps,
cilia TOKa, JJIEKTPUYECKOE HapPsHKEHHE, COIPOTHBIEHHE IIPOBOIHMKA,
VACNBHOE  COINPOTHBIEHHE  BellecTBa, paboTa ¥ MOIIHOCTb
DIICKTPUYECKOr0  TOK4), IIPH OIHCAaHHH MPABWIBHO TPaKTOBAThH
(GU3UUECKUM CMBICT HCITONB3YEMBIX BEINYHH, 0003HAYEHUS W €IUHULIEI
(QH3MYeCKAX BEIWYHH, HAXOOUTH (OPMYIBI, CBA3BIBAIOINKE JAHHYIO
(DU3MIECKYI0 BENMYUHY C JAPYTMMH BeIHYHHAMHE, CTPOUTh IpaQHKH
U3YYEHHBIX 3aBUCHMOCTeH QU3NIECKIX BEIHYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3WYECKUEe SBICHUA W HPOIECCHI,
UCIOJB3Ysl OCHOBHBIC ITONIOXKEHUS MOJICKYISIPHO--KHHETHISCKOW TEOpHH
CTPOEHHMS BEUIECTBA, IPUHIUI CYNEPIO3UINK IoJieH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaia, 3akoH OMa i y4acTKa LIeIH, 3aKOH
Jbxoyna—JIeHna, 3aKOH COXpaHEHHS OHEPrWH, IPHA OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA ¥ 3alMCHIBATH €r0 MAaTEMAaTHYECKOe
BEIpa)XEHHUE,

OOBSCHATh (U3WIECKUE TPOIECCH W CBOMCTBA Tell, B TOM 4YHUCIE U B
KOHTEKCTe CUTYaluWi IIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH
TIPUYUHHO-CIIEACTBEHHEIE CBSI3H, CTPOUTE OOBICHEHUE U3 1—2 JTOTHYECKHX
IaroB ¢ onopod Ha 1-2 HW3y4EeHHBIX CBOMCTBa (PH3MUECKUX SBIICHUMH,
(hY3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pelaTe pacuyéTHbIe 3a4aud B 2—3 OeHCTBHS, HCIIONB3YyS 3aKOHBI H
(hopMyIbl, CBA3BIBAOIIME (U3MUECKHE BENWYHMHBI: Ha OCHOBE aHAIN3a
YCIOBHUS 3aJa9¥ 3allCHIBATH KPaTKOE YCJIOBHE, BBISIBIATH HENOCTATOK
JNAHHBIX JJI1 pelleHHus 3aJadyd, BBIOMpaTh 3aKOHBI W (HOPMYIIBL,
HeoOXOoAMMBIE I €€ pElIeHHs, IPOBOAHTH Ppacu€Thl W CPaBHUBATH
TTOJTyUeHHOE 3HaueHNe (QU3NIECKOM BeITMINHBI C U3BECTHEIMU TAHHBIMU,
pacro3HaBaTh NpPOOIEeMEBI, KOTOPBIE MOXHO pPEIIUTh IIPH ITOMOIIH
(bu3HIeCKNX METOAOB, WCIIONB3Ys ONWCAHWE WCCIEIOBAaHUS, BEIIECNIATH
MIpoBepseMoe IIPEANONOKEHNWEe, OIECHUBAaTh IIPAaBAIBHOCTH IOPSAKa
IIPOBEICHUS UCCIIEJOBAHNUS, AENIaTh BEIBOIEL;

IPOBOMUTE ONBITEI [0 HaOMIOACHUIO (U3WYECKUX SBICHUNA WM
GbU3MIeCKIX CBOUCTB TeJ (KalMJUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHU
BO3yXa OT ero o0béMa, TeMIlepaTypsl, CKOPOCTH IIpoIiecca OCTHIBAHUS H
HarpeBaHys IPH H3IYYeHHH OT I[BeTa H3Iydarouled (TorioniaroIiei)
ITOBEPXHOCTH, CKOPOCTh MCHApEHUs BOJBI OT TEMIIEpPaTyphl KHAJIKOCTH H
IJIomamd € IIOBEPXHOCTH, »BJIEKTpH3aIdsi Tell WU B3auMOJEICTBHE
AJCKTPHUYECKHUX 3apsAJIOB, B3aWMOJICMCTBHE ITOCTOSSHHBIX MAarHWTOB,



BU3yaJIM3allAs MAarHUTHBIX II0JIefl IIOCTOSHHBIX MAarHHUTOB, JIeHCTBHS
MarHUTHOTO IO Ha IPOBOIHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBAa 3JIEKTPOABHIATEN IIOCTOSHHOTO TOKa): (HOPMYIHPOBATH
[IPOBEPAEMBIE IIPEAIIONOKEHHS, COOUPaTh YCTAHOBKY K3 MPENI0KEHHOTO
000pyaOBaHHUs, OITUCHIBATH X0/ OITBITa M (POPMYJIHPOBATh BEIBOLIEL,
BBIIIONHATh  NpsSIMble  W3MEPEHHS  TeMIeparypsl, OTHOCHUTEILHOM
BIQXHOCTH BO3[yXa, CHJBl TOKa, HANpPSKEHUS C WCIOIL30BAHUAEM
QHAJIOTOBBIX IIPHOOPOB U JATYMKOB (M3MYECKWX BEIWYWH, CPaBHUBATH
pe3yIbTaThl H3MEPEHNH ¢ YUE€TOM 3a1aHHON a0COMOTHOM MOTPEITHOCTH;
IIPOBOJAUTH UCCIIEIOBAHNE 3aBHCUMOCTH OJHOU QHU3NUECKON BEIMUMHEL OT
Ipyrol ¢ HCIONb30BAaHHUEM MPSAMBIX H3MEpeHui  (3aBHCHMOCTH
CONIPOTHBIICHHS IPOBOJHMKA OT €ro JUIMHEI, IUIOH[@NH ITOIIEPEYHOTO
CEUSHMA U yJEeNIFHOTO CONPOTUBIICHUS BEIIECTBA IIPOBOJHIKA, CHIIBI TOKA,
UIyIero d4epe3 TPOBOIHWK, OT HANpPSKEHHS Ha IIPOBOJHUKE,
UCCIIE[IOBAaHUE IOCIEIOBATEIBHOTO U HApajUIeNbHOTO  COEIMHEHUH
IIPOBOJHMKOB): IUIAHUPOBATH WCCIENOBAaHHWE, COOHpATh YCTAHOBKY W
BBITIOJHATE W3MEpEHHs, Clexys IMpeIOKEHHOMY IUIaHy, (DUKCHpPOBAaTh
pe3yJbTaThl MOMYUeHHOM 3aBUCHMOCTH B BHIE TaONWIl W TIpadHKOB,
JeNaTh BBIBOABI 110 PE3YbTaTaM HCCIIeIOBAHNUS;

IPOBOJUTh KOCBEHHEIE H3MEPEHUS (H3NUECKUX BEeNIUYMH (yHeapHas
TETNIOEMKOCTE  BEIIECTBa, COIPOTHBIEHHE IPOBOJHUKA, pabora u
MOIIHOCTh 3JIEKTPHUYECKOTO TOKA): INIAaHUPOBATh H3MEPEHHs, cOOMpaTh
OKCIIEPUMEHTAIFHYIO YCTAHOBKY, CJIemys NpeIOKeHHOW MHCTPYKIMH, U
BEIYHCIISTH 3HAUCHHEC BEIIMYHHEI,

co0urroiaTh IpaBUila TEXHUKU O€30IIacHOCTH NpH paboTe ¢ 1ab0paTOpHBIM
00opyI0BaHKEM;

XapaKTepu30BaTh MPUHIUIBI JeHCTBHS HM3YUYCHHBIX IpuUOOpOB U
TEXHHYECKAX YCTPOMCTB C OMOpOM Ha WX ONHCaHWA (B TOM UHCIE:
CHCTEMa OTOIUIEHHS IOMOB, THIPOMETp, IapoBas TypOWHa, aMmIepMeTp,
BOJIETMETDP, CUYETIHMK DIEKTPUUECKOW DHEPIUH, 3IIEKTPOOCBETHUTEIHHBIE
IpUOOPEI, HAarpeBaTebHBIE AIIEKTPOIIPUOOPH (TIPHUMEPEI), JIEKTPHUSCKUE
TIpENOXPaHUTEIH, SIEKTPOMArHUT, SJIEKTPOABUTATENb TIOCTOSIHHOTO TOKA),
HCIIONB3YS 3HAHWSA O CBOMCTBAX (H3WUECKUX SIBIICHHH U HE0OXOIuMBbIe
busuIecKre 3aKOHOMEPHOCTH;

pacIio3HaBaTh IIPOCThIE TEXHHUYECKHE YCTPOUCTBA W W3MEPHUTEIHHBIE
npuOOpel 10 CXeMaM M CXEMaTHYHBIM pPUCYHKaM  (XKHMIIKOCTHBIM
TEPMOMETP, TEPMOC, IICHXPOMETpP, THTPOMETpP, IABHTATENh BHYTPEHHETO
CropaHms, 3JIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBl 3IEKTPHYECKUX



Henel ¢ IOoCIeIoBaTeIbHBIM H TapaJUIeIbHBIM COeTHHEHHUEM JJIEMEHTOB,
pasnuyasi yCIoBHBIE 0003HA4YEHNUs IIEMEHTOB SIEKTPIHYECKUX IEeTIeH;
OPUBOAUTH  TPUMEpPhl  (HAXOIUTh HHPOPMAIMIO O  IIpUMepax)
IPaKTUIECKOTO HCIIONBE30BaHuA (U3NYECKUX 3HAHWN B IOBCEAHEBHOM
XKHU3HU I obecriedeHrs: 6e30MacHOCTH MpH obpallleHur ¢ mpubopaMu 1
TEXHUYECKAMH YCTPOHCTBAMH, COXPaHEHWS 3IOPOBBA K COOIIOIECHUS
HOPM 5KOJIOTHYECKOT'O TTOBEJIEHHSI B OKPY>KaIOIIel cpere;

OCYIIECTBISITH IIOMCK WHQOpPMAIMM (U3MUECKOTO COMEpKaHusS B
WHuTepHETE, Ha OCHOBE WMEIOUIUMXCS 3HAHHM H IyTéM CpaBHEHUS
JOTIOJTHATENIbHBIX ~ MUCTOYHUKOB  BBIAEIATH MHGOPMAIHIO, KOTOpas
SIBIISIETCS [IPOTUBOPEIMNBON M MOXKET OBITH HEJJOCTOBEPHOI;
KCIIOJIb30BAaTh IIPH BBIMOJIHEHUH YUeOHBIX 3a/laHui HayYHO--TIOMY/IIPHYTO
JUTEPATypy (QHU3MUECKOTO COACPKaHUS, CIpPaBOYHBIE MaTepHallsbl,
pecypchl cetr MHTEpHET, BIageTh MpuéMaMy KOHCIEKTHPOBAHUS TEKCTa,
npeobGpazoBaHus MHOOPMAIIIN U3 OTHOI 3HAKOBOM CUCTEMEL B APYTYIO;
co3laBaTh COOCTBEHHBIE NHCBMEHHBIE W KpPaTKHE YCTHBIE COOOIIEHHS,
0606mas wHQOPMAIMIO W3 HECKONBKHX WCTOYHHUKOB (PU3NUECKOrO
ColepKaHWsI, B TOM 4HHCIe IMyONMYHO IIPeACTaBIIATh pE3yJbTaThl
IIPOEKTHOM HIIM WCCIIENOBATENBCKON NEeSTeTHHOCTH, IIPH 3TOM IPaMOTHO
HCIIONE30BaTh H3yYeHHBIN MOHATHMHBIA ammapaT Kypea (HU3HKH,
COTIPOBOX/IATh BEICTYILICHHE ITPEe3CHTAIHEH;

IpH BBIIONHEHWA Y4eOHBIX IPOEKTOB W HCCIENOBAHUN (QU3MIECKUX
IIPOLIECCOB PACIpeleNiiTh OOS3aHHOCTH B TpPYIIE B COOTBETCTBHH C
[IOCTABIICHHBIMHE 33J]a4aMH¥, CJICTUTH 32 BBHIMOIHEHUEM IUIaHa JeHCTBUA U
KOPPEKTHPOBATh €ro, aJeKBaTHO  OILeHMBAaTh COOCTBEHHBIA BKIal B
JIeSTENILHOCTD TPYIIIEL, BEICTPauBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBYE,
IIPOSIBJISISE TOTOBHOCTE paspemiaTh KOHGIUKTEL

K xoHiry o6ydenus B 9 kiiacce IIpeAMETHbIE Pe3yJIbTaThl Ha 6a30BOM ypOBHE
JOJIKHBI OTPaXkaTh C(hOPMHPOBAHHOCTE y 00yYarOIIMUXCsl yMEHUH:

WCIIONB30BaTh IIOHATHS: CcHcTeMa OTcuéTa, MaTepuaibHas TOYKa,
TPAeKTOpUs, OTHOCHTEIIFHOCTh MEXaHHYECKOIOo JBIDKEHHS, HedopMalus
(yrmpyras, IUTacTH4eckas), TpeHHe, IEeHTPOCTPEMHTE/IBHOE YCKOPEHHE,
HEBECOMOCTh ¥ IIEPErpy3KH, LEHTP THKECTH, aOCOJIOTHO TBEPIOE Telo,
IEHTP TSHKECTH TBEPLOTO Tela, paBHOBECHE, MEXaHHIECKHE KONeOaHus U
BOJIHEL, 3BYK, WHGPa3sBYK ¥ YJIBTPa3BYK, JJIEKTPOMAarHWTHBIE BOJIHEI,
IIIKaJIa IEKTPOMAaTHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAIEHO30PKOCTb,
CIIEKTPBI MCITyCKaHWS ¥ IOIVIOIIeHHUS, albda-, OeTa- H raMMa-U3ITydeHHs,
H30TOIIEL, SIepHast SHEPreTHKa,



e pasIMYaThH SABIEHHA (PaBHOMEpPHOE M HEPaBHOMEPHOE IPSIMOJIMHEHHOE
IBIDKCHYE, PaBHOYCKOPEHHOE IIPSMOJHMHEHHOEe [BIDKEHHE, CBOOOIHOE
nageHue Tell, PABHOMEPHOE JBIKEHHE 110 OKPY)KHOCTH, B3aUMOJCHCTRHE
TEIl, PEaKTHUBHOE JBIDKEHHE, KoyebaTelbHOe NBIKEHHE (3aTyXarollpe U
BEIHY)XICHHBIE KOJIEOaHNA), PE30HAHC, BOIHOBOE ABH)KEHHE, OTPAKECHHE
3ByKa, MPAMOJMHEHHOE PaCIpPOCTPaHEHWE, OTPaXeHWe W IIPEIOMIICHHE
CBETa, [IOJIHOE BHYTPEHHEE OTPaXKCHHE CBETA, Pa3lIoXKEHHe OeJIoro CBeTa B
CIIEKTp H CJOXKEHHME CIEKTpalbHBIX I[BETOB, IWCIEPCHS CBETa,
€CTECTBEHHAs PaJMOaKTUBHOCTh, BOHHKHOBEHHE IHHEHYATOrO CIEKTpa
U3JIy4€HHs) IO ONHMCAHMIO MX XapaKTePHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE QU3NIECKOE ABICHMUE;

e DAacmo3HaBaThb IPOSIBICHHWE W3YYEHHBIX (GHU3WYECKHX SBJICHUNA B
'OKpYXKarollleM Mupe (B TOM duciie (GU3WHUECKHe SBICHHS B IPHPOJE:
IIPUJIMBEL X OTIIUBEIL, [BIKEHHUE ITaHeT COMHEYHOW CHCTEMBI, PEaKTHBHOE
IBUJKEHHE JKHMBBIX OpraHH3MOB, BOCHIPHATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSCEHHE, CEHCMUYECKHE BOJHEL, I[yHAMH, 0JXO, IBETa Tel,
ONTHYECKHE SIBICHUS B IIpHUpoIe, OWONOTHIecKoe NeHCTBHE BHIHMMOIO,
yIbTpadHoOIeTOBOIO M PEHTICHOBCKOTO H3IYYEHWU, eCTECTBEHHEIN
pajOaKTHBHBIN ()OH, KOCMHYECKHE Jy4d, PaIlOaKTHBHOE H3IyUCHHE
IPHPOJHEIX MHHEPAJIOB, JEWCTBUE pPAaJAUOAKTHUBHBIX W3JIYyUCHHH Ha
OpPraHU3M 4eNOBEeKa), IPH 3TOM IEPEeBOAMTH MPAaKTHIECKYIO 3a1ady B
y4eOHyI0, BBIOENATH CYIIECTBEHHbIE CBOMCTBa (NIpH3HAKH) (GHU3MIECKHX
SIBJICHUH,

e OIKACHIBATH U3yYEHHBIE CBOMCTBA TeNl M (PU3NUECKHE SBICHUS, HUCIIOIB3YS
¢bu3pueckue BENUUUHB! (CpeOHSS W MTHOBEHHAs CKOPOCTb TENa TIpH
HEpPaBHOMEPHOM JBIDKEHWM, yCKOpeHHe, NepeMeIlleHHe, IIyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CWIa YHPYTOCTH, CUla TIXKECTH, YCKOpPEHHE
cBOOOIHOTO TafeHWs, BeC Tella, HUMITyJAbC Tella, HMITYJILC CHIIEI,
MexaHpdecKas paboTa M MOIIHOCTb, IOTEHIMAlbHAs DJHEPrus Tela,
MIOIHATOrO HaJ MOBEPXHOCTBIO 3€MIIH, NTOTEHIMAIbHAS SHEPrus CXaTou
IpYXKHUHBI, KUHETHYeCKas OHEeprus, IIONHAS MeXaHWdecKas SHepTus,
MEPUOJ U 4acToTa KoyeOaHui, IIIIMHA BOIHBI, TPOMKOCTD 3ByKa M BBICOTa
TOHA, CKOPOCTh CBETa, IIOKa3aTellb MPEJIOMIICHHS CPEIIbl), TIPH OMHACaHUH
OPaBWIBHO TPaKTOBaTh (UIWYECKUH CMBICI HCIONB3YyEeMEBIX BEJTHYHH,
0003Ha4YeHNs] W €OUHUIBI (U3MUECKUX BETUYHNH, HAXOIWUTh (OPMYIIHL,
CBSI3BIBAIOIIME JTAHHYIO (PH3MYECKYI0 BEIMUHHY C APYTHMH BeIMYWHAMH,
CTPOUTH I'padUKu H3YUEHHBIX 3aBUCHMOCTeN (DM3UIECKUX BEITHIMH;

e XapaKTepHU30BaTh CBOWMCTBA TeJl, (HUIWUYECKHE SIBICHUS W MPOIECCHL,
WCTIONE3YSl 3aKOH COXDAHeHHMs SHeprHH, 3aKOH BCEMHDPHOO TAOTCHH,



IPUHLWI CYIEepHIO3UINN CWJI, NPHHIMI OTHOCHUTEIBHOCTH [ aiwmies,
3aKOHBI HEIOTOHA, 3aKOH COXPAaHEHMs HMILYNIbCa, 3aKOHBI OTPAKEHUS H
IIPEIIOMIICHUS CBETA, 3aKOHBI COXPaHEeHHUS 3apsSI0BOT0 U MacCOBOIO UHCEN
IpU SAEPHBIX PEaKIWAX, IIPH 3TOM HaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIIMCBIBAaTh €r0 MaTeMaTHIECKOe BEIPAKEHHE,;

OOBACHATH (PU3WUECKHE IIPOIECCHl W CBOMCTBA TN, B TOM YHCJIE U B
KOHTEKCTE CHUTYal[dil NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BELIBIIATE
IPUYUHHO--CIIE/ICTBEHHBIE  CBSI3W, CTPOUTH OOBSICHEHWEe u3 2-3
JIOTHYECKUX IIaroB C OIOPOW Ha 2—3 U3Y4YEHHBIX CBOMCTBa (QHU3MUECKHX
SIBJICHUY, PU3MYIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemars pacuTHble 3amadu (OMUpAOLINecs Ha CHCTeMy H3 2-3
YPaBHEHHI), UCIONB3Ys 3aKOHBI U (OPMYIIEL, CBA3BIBAIOIINE QU3NICCKHE
BEIMYMHEI: Ha OCHOBE aHalM3a YCIIOBHS 3a/d9d 3alliChIBaTh KpPaTKOe
YCIIOBHE, BBISBILITH HEIOCTAIOIINME WM M30BITOYHBIC JaHHBIE, BEIOMPATH
3aKOHEI U (GOPMYJIBI, HEOOXOAUMEIE AJIS PELIeHMs, IPOBOUTE Pacu&Thl U
OLICHUBATh PEAIACTUYHOCTH IIONYYEeHHOTO 3HA4YEHUS (QU3NIECKOH
BEJTMYUHEL,

pacro3HaBaTh MPOOJIEMEI, KOTOPBIE MOXHO pEIIWTh IpH ITOMOIIU
(GU3NIEeCKNX METONOB, WCIIONB3ys OIMCAHWE WCCIEeNOBAHUSA, BBIIENATH
IIpOBEpsieMOe  IPENIIONOKEHUE, OICHWBATh IPaBUIBHOCTE IOPSAKA
MPOBENICHUS  HCCIIEZIOBAHWSA, JelaTbh BBIBOJBI, HHTEPIPETHPOBATEH
pe3yNbTaThl HaOIIOIEHUI U OIIBITOB;

MPOBOJUTH ONBITHl 1O HaOMIOACHMIO (GU3WYECKUX SBICHUM WU
bu3mIecKrx CBOWCTB Tenl (M3y4deHMe BTOpOro 3akoHa HeroToHa, 3akoHa
COXpaHEHHUs SHEepPIHH, 3aBUCHMOCTb Ieprojia KoiebaHWH IIpy>KHHHOTO
MasTHUKA OT MacChl rpy3a M XKECTKOCTH IPYXHWHBI U HE3aBHCHUMOCTH OT
AMITTHTY OBl MAJBIX KOJeOaHUH, NPsIMOIUHEHHOEe PacipOCTpaHEHHE CBETa,
pasiioxxeHre Oelloro cBeTa B CIEKTpP, W3YUEeHHE CBOWCTB U300paKCHHS B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHs IpeiMeTa B COOMpAOLIeH
JMH3€e, HAOIO[IeHre CIUIOIMHBIX W JIMHEHJaThIX CHEKTPOB H3IIyYeHHSs):
CaMOCTOSTENBHO CcOoOMpaTh yYCTAHOBKY W3 HM30BITOYHOrO Habopa
o0OpyIOBaHWsA, ONWCHIBATE XOJ ONBITa MW €r0  pe3yJbTarhl,
(bopMyIHpPOBaTh BEIBOJIEI,

MIPOBOIUTE TIPH HEOOXOIMMOCTH CEpHIO IPSIMBIX W3MEPEHHUH, OIIpeaeissd
CpelHee 3Ha4YCHHWE wu3MepseMoi BelHUUHB ((POKYyCHOE pacCTOSHHE
cobuparomef muH3EI), OOOCHOBEIBaTH BEIOOp cHoco0a H3MEpEeHU
(u3MepuTenpHOrO Iprbdopa);

MIPOBOJUTEL HCCICHOBAaHHE 3aBHUCHUMOCTEH (U3WYECKHMX BEJIWYUH C
HCIIONB30BAaHAEM NPSMEBIX W3MEpPEeHUH (3aBUCHMOCTh IIyTH OT BpPEMEHH



IIpY PaBHOYCKOPEHHOM IBWKEHHU 0Oe3 HadalbHOW CKOPOCTH, IEpHOIa
KosebaHUH MaTeMaTHYeCKOro MasTHHUKa OT IJIMHBI HHUTH, 3aBHCHMOCTH
yIila OTpaKeHUs CBeTa OT yIJla IaJeHWs W yIJia MPEeIOMIICHHS OT yIia
NajfieHus). IUIAaHMPOBAaTh HCCIEJIOBaHWE, CaMOCTOSTEIRHO COOHpATH
YCTQHOBKY, (UKCHpPOBaTh pe3yNbTaThl IIOJyY€eHHOH 3aBHCHMOCTH
¢bu3NYeCKNX BeNWUYMH B BUAe Tabmui] W rpaduKoB, JeNaTh BEIBOAEI IO
pe3ypTaTaM HCCleI0BaHus;

IIPOBOJUTh KOCBEHHBIE W3MEpPEHUSI (UIMUIECKUX BETHYUH (CpemHss
CKOpOCTh U YCKOpeHHe Tejia IIpH paBHOYCKOPEHHOM JIBHIKEHHW,
YCKOpEHHE CBOOOTHOrO HaaeHHs, XXECTKOCTh IPYXKWHBL, K03)(UIIMEHT
TPEHUSI CKOJIBXKCHMS, MeXaHWdecKas paboTa ¥ MOIIMHOCTh, 4acToTa M
IeproJ; KoileOaHuM MaTeMaTH4ecKoro W IPY)XXHHHOTO MasTHHKOB,
ONITHMYECKas Cuila coOuparolled JHMH3b, pPaguoaKTUBHBEIA  (OH):
IUTAaHAPOBATh M3MEPEHHUs, COOHMpaTh 3IKCIEPUMEHTANFHYI YCTAHOBKY H
BBITIOHSTh U3MEPEHUs, CIeAys MPEeIIOKEHHON WHCTPYKIIUK, BEIYHCIIATE
3Ha4YEeHHUE BEIUYMHBI ¥ aHATU3APOBATh MIOJydE€HHBIE PE3yIbTAThI C YIETOM
3aJJaHHOM IIOTPEIIHOCTH U3MEPEHH;

co0urroIaTh TIpaBmiia TEXHUKU O€30IIaCHOCTH IIpH paboTe ¢ 1abopaTOpHBIM
o00opyIOBaHUEM;

pa3nudaTh OCHOBHBIE INPH3HAKK M3YYSHHBIX (DU3HUECKHX MOJeeH:
MaTepuanbHas TOdUKa, abCOIIOTHO TBEpJIOE€ TENO, TOYEHUHBIM HCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJeNb aTOMa, HyKIJIOHHAasd
MOJIEJIb aTOMHOTO SIIpa;

XapaKTepU30BaTh IIPUHIMIBl JAEUCTBHS M3y4YeHHBIX IpHOOpPOB U
TEXHHYECKUX YCTPOHCTB C ONOPOM Ha WX OmucaHus (B TOM dYHCIE:
CIIMIOMETP, NATIMKU IIOTIOKEHUS, PAcCTOSHHMS U YCKOPEHHs, pakeTa,
9XOJIOT, OYKH, IIEPUCKOI, (OToanmapar, OITHYECKAE CBETOBOMEL,
CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHHI O
CBoMcTBaX (GM3MUECKHUX SBICHUM U  HeoOXOOuMBle (QU3NYECCKHE
3aKOHOMEPHOCTH;

HCIIOJB30BaTh CXEMbI U CXEMAaTHUYHBIE PUCYHKH HU3yUEHHBIX TEXHHYECKHUX
YCTPOHCTB, HU3MEPUTENIFHBIX IPHAOOPOB M TEXHOJOTWYECKHX IIPOIECCOB
IIpH pElIeHHH YyYeOHO--IPaKTHUECKHX 3a/ad, OITHYECKHE CXEMBI MIJIi
TIOCTPOEHHUS H300pakeHUit B IIOCKOM 3epKajle X cCOOMparollel TuH3e;
IPHBOAUTE  TIpuMepsl  (HAaXOMUTh WHGOpPMAaldIO O  IIpHEMepax)
IIPaKTUYECKOTO HCIIONb30BaHUSA (HU3WYECKHX 3HAHMU B IIOBCEIHEBHOMI
XH3HM Ui obecriedeHns 6e30IacHOCTH Ipu oOpalleHuH ¢ IpubopaMu U
TEXHUUECKAMH YCTPONCTBAMHU, COXPAHEHHs 3H0pPOBbS M COOIIOAEHHUA
HOPM 5KOJIOTHYECKOTO TIOBEJICHUS B OKpY’KaroIlel cpese;



OCYIIECTBILATE MOHCK HHMOpMamuy (H3MYECKOTO COHEpKaHHSI B
WuTepueTe, caMOCTOSTeNIbHO GOPMYIUpYs IOUCKOBEIN 3aIIpOC, HAXOIUTh
IIyTH ONPEeJeIeHHs] JOCTOBEPHOCTH TOMYUeHHON WHMOPMAITHHN Ha OCHOBE
HAMEIOIHMXCS] 3HAHUY ¥ TOTIOJTHUTENbHBIX HCTOYHHKOB;

HCIIOIB30BaTh IIPH BBIIIOJIHEHUY y4eOHBIX 3afaHuN HAYYHO--TIOMYIISPHYIO
JWATEPATypy (U3HYECKOTO0 COJEpXKaHWs, CIpaBOYHBIE MaTepHAaIbI,
pecypchl cetu MHTepHeT, BnafeTs npuéMamMy KOHCIEKTHPOBAHUSA TEKCTa,
npeobpa3oBaHus HHGOPMAIIUH U3 OJHOI 3HAKOBOM CHCTEMEI B IPYTYIO;
co3JiaBaTh COOCTBEHHBIE ITMCHMEHHBIC W YCTHEBIE COOOIIEHHS Ha OCHOBE
HHGOPMANMH K3 HECKOJBKAX HCTOYHHMKOB (HU3MYECKOTO COIEPIKaHU,
ITyOIUYHO IPesICTaBIATh Pe3yNbTaThl IPOSKTHOM MM WCCIIEN0BATENECKOM
OeSTEeNbHOCTH, IHpH 3TOM TPaMOTHO WCIIOJIB30BaTh  H3YYEHHEIH
NOHATUHMHBIN anmapaT HM3y4aeMoro pasfeia (QH3MKH W COINPOBOXIAThH
BEICTYILIGHHE IIpe3eHTale ¢ ydu€ToM oOCOOEHHOCTEH aymuTOpHH
CBEPCTHHKOB.
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YYEBHO-METOAUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOTI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

@usnka 7 xnacc UM I€peimxkua A.W. BaHOB.
Puznka & ximacc MI.M I1€peimxun A.W. VBaHOB.

Ouznka 9 kmacc .M I1é€peimkun AWM. MBaHoB.
METO)II/I‘JECKI/IE MATEPHAJIBI UL YUUTEJIA
Omsuka Hunaktudeckuil matepuan 7 kiacc A.E.Mapon
®m3uka Metompaeckue pekomerpanun 7 ki1 O.A.YepHuKosa
@usnka COOpHHUK BoIpocoB U 3asa4 7 k1. A E. Mapon
duzuka I[I/I,Z[&KTI/I‘IGC‘KHI\/'I Martepuai 8 kiacce A.E.Mapon
dusuka MeTommueckue pexomeraanuy 8 ki O.A.YUepHukosa
dusuka COOpHHEK BOmpocoB 4 3amau § KiI. A E. Mapon
®uznka Meronuueckue pekoMerganmu 9 ki O.A.YepHukosa
®usuxa CO6opamK Bompocos u 337a4 9 k1. A E. Mapon

@dusuka dunaktudecknit Matepuan 9xnacc A.E.Mapon

NN ®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bubnuotexa ITOK axanemMuy MIUHIIPOCBEIICHUS POCCUH TS YUUTEIIEH.






