


HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3mke Ha YpPOBHE OCHOBHOrO oOmero oOpa3oBaHHS COCTaBJI€HA Ha
OCHOBE TOJIOXKEHWH U TpeOOBaHMUH K pe3ysbTaTaM OCBOCHHS Ha Oa30BOM ypOBHE OCHOBHOH
obOpazoBatenpHO mporpamMmbl, npenactaBieHHbix B OI'OC 000, a Ttakke ¢ y4éToM
benepanpHOi pabodueil mporpammel BocnuTaHuss u KoHuenumu npenojgaBaHus y4eOHOTO
npeaMera «Pu3nKay.
Conepxanne  mporpaMMbl 1o (U3MKE  HampaBlieHO  Ha  (POPMHpPOBAHHE
€CTeCTBEHHO-HAYYHOW TIPaMOTHOCTH OOYYaroIIUXCs W OPraHM3aldi0 H3y4YeHus (QU3NKN Ha
IeATeIbHOCTHON OcHOBe. B mporpamme mo ¢u3mke y4UTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO
npenvera B peammsanuu  TpedoBanuit. ®I'OC OO0 k mIaHUPYeMbIM JIMYHOCTHBIM U
METaNpeIMETHbIM  pe3ysibTaraM  OOy4eHHs, a  TakKe  MEXKIPEOMETHble  CBSI3U
€CTeCTBEHHO-HAYYHBIX Y4eOHBIX NMPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHMsL.
[Iporpamma mo ¢u3MKe YCTaHABIMBAET paclpefesieHue yueOHOro Marepuana Mo rogam
oOyuenusi (Mo kJjaccam), MpemjiaraeT MPUMEPHYIO MOCIEAOBATEIPHOCTD HM3YYCHHS TEM,
OCHOBAHHYI0O Ha JIOTUKE pa3BUTHS TIPEAMETHOIO COAEpIKaHUS U Y4ETe BO3PACTHBIX
0COOEHHOCTEH 00yYarO X CSI.
IIporpamma no ¢pusuke pazpadoTana ¢ HETbIO OKa3aHHUSI METOAUYECKOH MOMOIIH YUUTEIIO
B CO3JJaHMH pabovel MporpaMmsl 1o y4eOHOMY MPEaMETY.
DuzHKa SBISETCS CUCTEMOOOPA3YIOLINM JUIsl €CTECTBEHHO-HAYYHBIX yUeOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBJICHHH, M3y4aeMbIX XHUMHEH,
Ouonorueli, acTpoHOMHUeH U pu3HUecKoil reorpadueil, BHOCUT BKJIJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, TMPEeNoCTaBisieT HanbOosee siCHble 00pas3ibl NMPUMEHEHHs HAay4dHOTO METOna
MO3HAHUS, TO €CTh CIIOCO0a MOMYYEHUs JOCTOBEPHBIX 3HAHHUH O MUpE.
OnHa u3 rmaBHBIX 3ama4 (pusmueckoro oOpazoBaHUs B CTPyKType oOmiero oOpasoBaHUs
COCTOUT B (POPMHUPOBAHHHM €CTECTBEHHO-HAYYHOH TIPaAaMOTHOCTH M HHTEpeca K Hayke Y
00yHaromuxcsl.
Uzyuenne ¢usmku Ha 0a30BOM YpOBHE MPENIONAraeT OBJAAeHHE CIEAYIOLINMU
KOMIIETEHTHOCTSIMHU, XapaKTePH3YIOIIUMHU €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb!
® Hay4HO OOBSCHSTD SIBJICHHUS,
® OIICHHWBATh M MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHMS,
® UHTEPIPETUPOBATb JAHHBIE M HCIIOJB30BaTh HAYYHbIE J1OKA3aTENbCTBA IS
MIOJIy4€HUS BBIBOJIOB.
enu wsydenuss Ppu3ukd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS OMpPENCTICHBI B
Konuenunu npenogasanust yueOHoro mpeamera «®@usnka» B 00pa3oBaTENbHBIX OPraHU3ALIUIX
Poccmiickoii ®enepaumy, peanus3yrIIUX OCHOBHBIE O0IIe0Opa3oBaTeNbHbIE MPOrPaMMBI,
yTBepxknEéHHON pemennemM Komnermn Munucrepcrsa npocsemenust Pocculickoin @epepannn
(mportoxkon ot 3 nexadpst 2019 r. Ne IIK-48H).
Henan nzydenus puzuku:
e rmpuoOpeTeHne HHTEepeca W CTPEMIICHHS OOYYaroIIUXCsl K HAYYHOMY H3yUEHHIO
NPUPOABI, PA3BUTHE UX MHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE MPENCTABJIEHWH O HAyyHOM MeETOA€ TO3HaHUs U (POPMHPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOLIEHHS K OKPYIKAIOIIUM SIBJICHUSIM,

e (opMupOBaHNE HAYYHOTO MHUPOBO33PEHHS KaK PE3ysIbTaTa U3YUYEHUs] OCHOB CTPOCHUS
MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoOBaHHE MPENCTABIECHUH O posn (PUUKU JIST PA3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

e pa3BUTHE MPEACTABICHMH O BO3MOXHBIX cdepax Oyayuieid mnpodeccHoHaIbHON
AESATEIbHOCTH, CBA3aHHOW C (PM3UKOM, MOATOTOBKA K JaJbHEHIIEMY OOYYEHUIO B 3TOM
HATPaBJICHUH.



JlocTiokeHne 3>THX ILenell mporpaMmbel 1o (M3MKE Ha YPOBHE OCHOBHOIO OOIIEro

oOpa3oBaHus 00ECIEUNBASTCS PEIICHHEM CIISIYIOIINX 3aXa4;

e npuoOpeTeHHe 3HAHWH O JHCKPETHOM CTPOEHHH BEIIECTBA, O MEXaHHYECKUX,
TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSIX,

e rmnpuoOpeTeHne YMEHWH ONUCBIBAaTD W OOBACHATH (PU3UUECKHE SBJICHUS C
HCIOJIb30BAHHEM MOJTyYSHHBIX 3HAHHI;

® OCBOGHHE METOIOB pELICHUS MNPOCTEHIIMX PACUETHBIX 3a7ad C HCIOJb30BAHHEM
(pu3HUecKnx MoeNeil, TBOPYECKUX U MPAKTUKO-OPHEHTHPOBAHHBIX 33714,

® pa3BuUTHE YyMEHHUIl HaOMIOAaTh NPHUPOIHBIE SIBICHHUS W  BBIOJHATH  OTIBITHI,
JabopaTopHble pabOThl M SKCIEPHUMEHTAJbHbIE HCCIENOBAHHS C HCIOJb30BAHHEM
U3MEPUTENIbHBIX PHOOPOB;

e OCBOEHHE MPHUEMOB paboThl ¢ uHpOpMaLUeidl (HU3MIECKOro COAep KaHHsI, BKIIFOUAs
UHQOPMALIMIO O COBPEMEHHBIX JOCTIDKCHUSIX (HM3MKH, aHaIu3 M KPUTHYECKOE
OLICHUBaHHE WHPOPMALINY;

® 3HAKOMCTBO CO chepamu MPOdHeCCHOHATBHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JOCTIKEHHSIX (PU3UUECKON HAYKH.

Ha m3yuenue ¢usuku (0a30BbIN YPOBEHb) HA YPOBHE OCHOBHOTO 0OIero odpa3oBaHUs

orBoauTcst 238 yacoB: B 7 kiacce — 68 yacos (2 yaca B HeZieN0), B 8 kitacce — 68 vacos (2 Haca B
HENIeITI0), B 9 KJlacce - 102 Jaca (3 Jaca B HENIeITI0).

[Ipemnaraemslii B mporpamme 1o Gpu3uke nepeueHb JadopaToOpHbIX paboT U OMBITOB HOCUT
PEKOMEHIIATENIbHBIA XapaKTep, yYUTeNb JeJaeT BhIOOP MPOBENCHHs JaOOpaTOpHBIX paboT H
OTIBITOB C YYETOM HHIUBUAYAIBHBIX OCOOEHHOCTEH O0YYaroIMXCsl, CIIUCKA IKCIIEPUMEHTAIbHBIX
3aJaHUi, IpeIaraeéMblX B PaMKax OCHOBHOTO TOCYJapCTBEHHOTO SK3aMeHa Mo (pU3HKe.



COAEP/KAHUE OBYYEHUA

7 KIIACC

Pazgen 1. ®u3uka u eé posb B NO3HAHUH OKPYXKAKIIEr0 MHpa.

®dusuka — Hayka O npupoze. Asnenus npuponsl. PU3HYECKUE SIBICHUS. MEXaHUUYECKUE,
TEIUIOBbIE, HJIEKTPUUECKHE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ousznueckue BenuuuHbL M3mepenue ¢Qusuueckux BenuuuH. Punueckue NpPUOOPHI.
IlorpemHocTs n3mMepennii. MexxayHapoaHasi CUCTEMA €IUHULL.

Kak ¢usuka u npyrue ecrecTBEHHblE HAYKH W3y4YarOT MPUPONy. EcTecTBEeHHO-Hay4YHBIN
METOZl TO3HaHUs. HAOIONEHUE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHHE THIIOTES,
SKCIIEPUMEHT MO0 TMPOBEpKE THUIOTEe3, OObscHeHHe Habmomaemoro sBieHus. OnmcaHue
(U3NIECKUX SIBICHHUH C TIOMOLIBIO MOACTICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, 3JIEKTPUUYECKUE, MATHUTHbBIE, CBETOBBIE SIBJICHUS.

2. ®usnyeckue npuOOPHI M MPOLEAYPA MPSIMBIX U3MEPEHUI aHAJOTOBBIM M LH(PPOBBIM

npudbopom.

Jlabopamopusie pabomst u onvimot.

Omnpenenenne EHbI JENIEHUS KAl H3MEPUTEIBHOTO Mpudopa.
Hsmepenue pacCcTOSHUMN.
Uzmepenne o0bEéMa JKUAKOCTH U TBEPIOTO Tea.
Omnpenenenue pasMepoB MajbIX Tell.
Hsmepenne TtemmepaTypbl NpU TMOMOILIM SKUAKOCTHOIO TEepMOMETpa U JaT4yMKa
TEeMIIEpaTyphl.
6. IlpoBeneHue uccienoBaHUs MO IPOBEPKE THIIOTE3bl: AANBHOCTb IOJIETA LIAPUKA,
NYILIEHHOTO TOPH30HTAIBHO, TEM OOJbIIIE, YeM OOJIbIIe BBICOTA MTyCKa.

Pazgen 2. IlepBoHauaibHbIE CBEAEHUS 0 CTPOCHHH BellecTBA.

CtpoeHue BelecTBa: aTOMbl WU MOJIEKYJbl, WX pa3Mepbl. ONBITHL, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BELIECTBA.

JBuokeHnue wactull BemiecTBa. CBsi3b CKOPOCTHU JBUXKEHMSI 4YaCTUL] C TeMIIepaTypoil.
bpoyHoBckoe nBukenue, auddysus. BzaumopeilicTBue YacTHI] BeLIECTBA: MPHUTSHKEHHUE H
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMsI BelIeCTBa. CTPOEGHHE Ta30B, JKUJIKOCTEH M TBEPABIX
(kpucTayuM4yecknx) Ten. B3auMoCBsA3b MEXIy CBOWCTBAMH BEINECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIPHbIM cTpoeHHeM. OCOOSHHOCTH arperaTHbIX COCTOSIHUN
BOJIBL.

Hemoncmpayuu.

1. Habnronenre GpOYHOBCKOTO ABHIKCHHSI.

2. Habmronenue nuddysuu.

3. Habmronenue siBneHwid, OOBACHIIOIINUXCA MPUTSDKEHUEM WM OTTAJIKMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopusie pabomst u onvimot.

1. Omnenka nuamMeTpa aToMa METOMIOM PSIIOB (C UCTIONb30BaHUEM (poTorpad uii).

2. OmpbIThI 10 HAOMIOASHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITbl MO OOHAPYKEHUIO NEHCTBHSI CHIJI MOJIEKYJISIPHOTO MPHUTSIKEHHUS.

Paznen 3. /IBu:KeHUe U B3aUMOAeiliCTBHE Tel.

Mexanuueckoe nBUKeHHE. PaBHOMepHOe M HepaBHOMepHOe [BukeHue. CKOpOCTb.
Cpenssist cKOPOCTb ITPU HEPABHOMEPHOM ABMKEHUU. PacuéT MyTU U BPEMEHU JBUKEHUSI.

SBnenue wHepuuu. 3akoH uHepuuu. B3aumonelicTBue Ten Kak NpUYMHA H3MEHEHUs
CKOpOCTH ABUXeHHsl Tel. Macca kak Mmepa uHepTHOCcTH Tena. IlnmoTHocTh BemectBa. CBA3b
IUTOTHOCTHU C KOJJMYECTBOM MOJIEKYJI B €IMHHULE 00BEMA BEIIECTBA.

MBS



Cuna xak xapakTepuctuka B3aumozeicTsus Ten. Cuna ynpyrocty U 3akoH ['yka.
HsmepeHue cuibl ¢ MOMOILIBIO AUHAMOMeETpa. SIBieHue TAroreHus U cuja Tspkectu. Cuna
TsDKECTH Ha Jpyrux muaHerax. Bec Tena. HesecomocTb. CnoskeHue CHII, HaIlpaBJIEHHBIX IO
onHOM npsimoil. PaBHozelicTByromas cuin. Cuna TpeHust. TpeHue CKOJNbKEHUS U TPeHHUe MOKOs.
Tpenue B npupone U TEXHUKE.

Jemoncmpayuu.

1. Habmonerne MexaHHUYECKOTO ABM)KEHUS Tea.

HsmepeHne ckopoCcTH MPSIMOJIMHENHOTO JBUKEHMUSI.
Habnronenne siBjeHNsT HHEPIIMH.
Habnronerne n3MeHeHNs1 CKOPOCTH MPH B3aMMOACHCTBUH TEI.
CpaBHeHHe Macc MO B3aUMOJEHCTBHIO Tell.
CnosxeHue cull, HaNpaBJIeHHbIX 110 OAHON MPSAMON.
./Ia6opamopuble pabomel u onsimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO MBIDKEHHs (IIapHKa B JKUAKOCTH, MOAEIH
3JICKTPUYECKOTO aBTOMOOMIIS U TaK Jajee).
2. OmpeneneHue cpemaHed CKOPOCTH CKOJBKEHHsS OpycKa WM INapuKa MO HAKJIOHHON
MJIOCKOCTH.
OmnpeneneHue MIOTHOCTU TBEPJOTO Tea.
4. OmbIThI, AEMOHCTPHUPYIOLINE 3aBHCUMOCTb pacTsokeHHs (nedopMaiiiy) Npy>KUHBI OT
MPUJIOKEHHOU CUJIBL.
5. OnbITBl, 1€MOHCTPUPYIOLIHE 3aBUCUMOCTb CUJIbI TPEHMsI CKOJIbXKEHUsI OT Beca Teja U
XapakTepa CONpPHUKACAOLINXCs TOBEPXHOCTEN.

Pasnean 4. /laBienue TBEPABIX TeJl, ’)KHAKOCTEH H ra3os.

Hasnenne. CriocoObl yMEHbLICHHS U YBEIWYeHUs AaBleHNs. JlaBierne raza. 3aBUCUMOCTD
JaBJIeHUs raza oT 00béMa, Temmepatypsl Ilepenada naBneHust TBEPABIMU TEIAMH, KUIKOCTSIMU
u razamu. 3akoH Ilackans. IIHeBMaTHdyeckue MalllMHBL. 3aBUCUMOCTb AABJIEHUS JXKUJIKOCTH OT
rnyomssl.  ['mppocrarmyeckuit  mapanmokc. CooOmaromuecst cocyael. [ 'mapasmmueckue
MEXaHU3MBL

Atmocdepa 3emnn u armocdepHoe maBneHHe. [IpUYMHBI CyIIECTBOBAHHUS BO3IYLIHON
obonouku 3emnu. OnbiTr Toppudemmn. M3mepenune atmochepHOro naBjieHHs. 3aBUCHMOCTH
aTMOC(PepHOrO JaBJE€HUS OT BBICOTHI Hax ypoBHeM wops. IlpubGopbl nns u3MepeHus
aTMoc(hepHOTO NaBJICHHUSI.

JleiicTBrE JKUAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJo. BeITankuBaroias (apXuMe0sa)
cuna. 3akoH Apxumena. [lnasanue ten. Boznyxonnasanue.

Jemoncmpayuu.
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1. 3aBUCHMMOCTB AaBJICHUS Ta3a OT TEMIIEPATYPHI.

2. Ilepenaua naBieHUs )KUIAKOCTBIO U Fa30M.

3. Coobmaromuecs: CoCyIbl.

4. TI'mppasnnyeckwuii npecc.

5. TlposiBneHue neiicTBusi aTMOC(EPHOTO AABICHHS.

6. 3aBUCMMOCTb BBITAIIKHBAIOIICH CHJIBI OT OOBEMAa MOTPYKEHHOW YACTH Tela U
TJIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITAJKHUBAIOLIEH CUJIbI BECY BBITECHEHHON KUIAKOCTH.

8. YcnoBue mnnaBaHMs TeN. IIJIAaBAaHWE WU INOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS MNIOTHOCTEH Teja U KUAKOCTH.

Jlabopamopusie pabomut u onvimot.

1. HccnenoBaHue 3aBHCHMOCTH Beca Tella B BOAE OT 00BEMa MOrPYKEHHOH B JKUAKOCTh
YaCTH TeJa.

2. OmnpeneneHve BbITAJKHUBAIOIIEH CUJIBL, JEWCTBYIOLIEH Ha TeJO, NOrpyXEHHOE B
JKUJIKOCTb.



3. IIpoBepka HE3aBUCUMOCTHM BBITAJKHMBAKOIIEH CHIBbI, [OEUCTBYIOIIEH HAa TENO B
JKUAKOCTH, OT MacChl TeJa.

4. OnpIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHUIIbIL, JEHCTBYIOLEH Ha
TEJO B XKUIKOCTH, OT 00BEMA MOTPyKEHHOM B JKUIAKOCTb YACTH TeJIa M OT IUNIOTHOCTH
SKUIAKOCTH.

5. Koncrpyuposanue apeoMerpa WIM KOHCTPYMPOBAaHHME JIOAKH W OINpEAesieHHe €€
IPy30MOABEMHOCTH.

Pazgen S. PaGoTa n MomHOCTB. JHeEprus.

Mexanudeckast pabora. MOLTHOCTb.

IIpocTeie MexaHU3MBL pbl4ar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmio paBHOBeCHs
peraara. [lpumeHeHne mpaBuiia paBHOBECHs pblyara K OJIOKYy. «30JI0TOE€ MPaBIIO» MEXaHUKH.
KII/I npocTeix MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannveckass sHeprus. Kuneruueckas W mnoTeHUualbHas SHeprus. llpespainenue
OJTHOTO BU/1a MEXaHUYECKON SHEPTUU B APYroil. 3aKOH COXpaHEHUs SHEPTHH B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopusie pabomst u onvimot.

1. Ompenenenue pabOTBI CHIBI TPEHHUS MPH PABHOMEPHOM IBHKEHHH Tela 110

TOPU30HTAJIBbHON MOBEPXHOCTH.

2. HccnenoBanue yCcnoBUN PAaBHOBECHUS pbldara.

3. Hsmepenne KIIJI HaKTOHHON MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHECHUS MEXaHUUECKON YHEPTUU.

8 KUIACC

Pasznen 6. Tennosbie siB1eHNS.

OcHOBHbIE NIOJIOJKEHUSI MOJIEKYJISIPHO--KUHETHUECKON TEOpUH CTpOeHus BellecTBa. Macca
U pa3sMmepbl aToMOB M MoJeKyJd. OmbITbl, MNOATBEPXKAAIOINNE OCHOBHbIE IOJOXKEHUS
MOJIEKYJIIPHO-KMHETUUECKOI TEOPHH.

Mopnenu TBEPIOro, *KUIKOTO U Ta3000pa3HOro COCTOSIHUN BemecTsa. Kpucramimueckne u
amopdubie Tena. OOBsICHEHHE CBOWCTB ra30B, JKUAKOCTEH W TBEPABIX TEJl HA OCHOBE TOJIOKEHUH
MOJIEKYJIAPHO--KMHETHYeCkOoW Teopun. (CMmauuMBaHuE M KalWUISIPHbIE sBIeHUs. TeroBoe
paclIupeHne U CoKaTue.

Temnepatypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO [IBIKEHHUS YacCTHULI.
Baytpennsist sHeprus. CnocoObl W3MEHEHHMs BHYTPEHHEH SHEpPru: Teruionepenada u
coBepiIeHre paboTel. Buabl Teronepenayn: TEIONPOBOAHOCTh, KOHBEKIIHS, U3JTyUEHHE.

KonnuectBo TemnmoThl. YenbHas TEIUIOEMKOCTh BeIlecTBa. 1eruiooOMeH U TEerioBOe
paBHOBecHe. YpaBHEHHE TerioBoro Oamanca. IlnaBieHune um OTBepHeBaHHE KPHCTAIIMUECKUX
BEIIeCTB. YejbHasl TerioTa rasjieHus. llapooOpasoBanme u koHaeHcauws. Fcmapenue.
Kunenne. VYnenpHast Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMMEPATYPhl KUIIEHUS OT
aTMoc(epHOTO JaBJICHHS.

BrnaxunocTs BO3ayXA.

OHeprus TOIIMBA. Y IeJibHas TeIIOTa CrOpPaHMUsl.

[Ipuaumner pabotel TeruoBeix nsurarenedl KIIJ[ Termooro appurarens. TeruioBbie
JIBUTATENIH U 3aLUTA OKPYXKAIOIIEH Cpeabl.

3aKOH COXpaHEHMsI U MPeBpaLleHNs] SHEPTUU B TEIUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. Habnronenre GpOYHOBCKOTO ABHIKCHHSI.

Habmonenue nuddysun.

Habnronenue siBieHni cMauMBaHUS M KAMWJULSIPHBIX SIBJICHUH.

Habnronerne TeraoBoro pacimpeHust Ted.

H3meHeHMe naBieHus ra3a npyu H3MEHEHUH 00bEMa U HarpeBaHUH HJTH OXJIAKACHUH.

Al i



IIpaBuna u3mepeHus TemMnepaTypbl.
Bunab! Tennonepenauu.
OxnaxaeHne npu COBEPLICHUH PabOTHL
9. HarpeBanue npu coBepIIEHIH Pa0OThI BHEITHUMH CHJIAMH.
10. CpaBHeHME TEMIOEMKOCTEN pa3IUUHbIX BELIECTB.
11. Habmronenne KuneHusl.
12. Habmronerne moCTOSIHCTBA TEMIIEPATyPhI PH TLIABJICHHUH.
13. Monenu TenaoBbIX ABUraTENEH.
Jlabopamopusie pabomst u onvimot.
OmnbITh! IO OOHAPYKEHHIO NEHCTBUS CHIT MOJIEKYJIIPHOTO TIPUTSDKEHUST.
OnbIThI O BRIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHON COJM WM caxapa.
OmnbITH IO HAOJIIOIEHHUIO TETIJIOBOTO PACLIMPEHHSI Fa30B, JKUAKOCTEH 1 TBEPABIX TEI.
Omnpenenenue naBieHus BO3Ayxa B OaJUIOHE MINTPHULA.
OnbITEl, AEMOHCTPHUPYIOLINE 3aBUCHMOCTH JAaBJIECHHUS BO3JyXa OT €ro o0wbéMa u
HarpeBaHUs WIN OXJIKIEHUS.
6. IlpoBepka TrUIOTE3bl JUHEHHOW 3aBUCHMOCTH JIMHBI CTOJIOMKA JKUIOKOCTH B
TEPMOMETPHUYECKON TPyOKe OT TEMIEepaTyphl.

7. Habmronenue n3MeHeHHs] BHYTPEHHEH SHEPTHH Teja B PE3yJbTaTe TeIUIonepenayn u

paboThI BHEITHUX CHLI.

8. HccnenoBaHue SBJICHUS TEIOOOMEHA MPU CMEIINBAHUH XOJIOAHON U rOpsTYei BOMIBL.

9. OmpeneneHne KOJWYECTBA TEIUIOTHI, TOJYYEHHOIO BOAOH MpPH TEIIOOOMEHE C

HarpeThbiM METAIMUECKUM LIUTIHHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. UccnenoBaHue npouecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENbHOM BJIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIIOTHI IIABJIEHUS JIbJA.

Pa3zpen 7. DaekTpuueckne U MArHUTHBIE SIBJICHUS.

Onextpuzauus Ten. JlBa pona dJeKTpUUecKUX 3apsaoB. B3aumopelicTBue 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTBH CHJIBI B3aMMOIEHCTBHS 3apSDKEHHBIX TN OT BEJIWYHHBI
3apsA0B M PACCTOSTHUSL MEXKIY TEJIaMH).

Onextpuueckoe none. Hanpsx€HHOCTh saekTpuueckoro nois. IlpuHuun cyneprnozuuuu
3NIEKTPUUECKHUX IMOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu siexTpuyeckux 3apsiioB. DJeMEHTAapHBIN anexkTpuueckuil 3apsan. CtpoeHue
atoma. [IpoBOIHUKM U AMDNIEKTPUKHU. 3aKOH COXPAaHEHUS 3JIEKTPHUUECKOrO 3apsa.

ONexkTpuueckuii TOK. YCIOBHUSl CyIIECTBOBAHUs JJIEKTPUYECKOrO Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPUYECKOro TOKa (TEIUIOBOE, XWMHUYECKOE, MAarHUTHOE).
DNeKTpUUECKUH TOK B )KUJKOCTSIX U rasax.

Onextpuueckas uenb. Cuna Toka. JJexkTpudeckoe HampsbkeHue. ConpoTuBIeHHE
IIPOBOJIHMKA. YJENbHOE CONpPOTHBJIEHUE BemlecTBa. 3akoH Owma JAnd  ydyacTka Lemnu.
IlocnenoBarensHOE U NapaANIENbHOE COEAUHEHNE TPOBOIHUKOB.

PaboTa u MOITHOCTE 3yeKTpHUYECKOro ToKa. 3akoH Jlkoyns—JIeHna. DiekTpuuecKue enu
U TOTPeOUTENHN 3JIEKTPUIECKOH SHeprun B ObiTy. KopoTkoe 3amMbIkaHue.

IlocTrosiHHbIE MarHuUTHL. B3auMmopeicTBHe NOCTOSHHBIX MArHUTOB. MarHutHoe mnosne.
MarnutHoe nosie 3eMJIH U €ro 3HaYeHHe 1Jis1 *Ku3HU Ha 3emie. OnbiT pcrena. MarautHoe nose
3JIEKTPUUECKOro Toka. [IpuMeHeHune 31eKTpOMarHuToB B TEXHUKE. [[elfiCTBHEe MarHUTHOIO MOJs
Ha T[POBOAHMK C TOKOM. OJIEKTPOJBMraTeslb IOCTOSSHHOro Toka. HMcnosnbp3zoBaHue
3JIEKTPOABUraTeNel B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbiter  Papanest.  SIBneHue snekTpomarHuTHoW  uHAykuuu. Ilpasuno  JleHua.
OnextporeHepatop. CrocoObl MONYYEHHUs] 3IEKTPUYECKOH JSHEPruu. DJEKTPOCTAHLUK Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHHL.

Jemoncmpayuu.
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DNEeKTpU3aLUs TEI.

JIBa posa 3eKTpUYEeCKUX 3apsA0B U B3aUMOJEHCTBUE 3apsyKEHHBIX Tell.
YCTpOUCTBO U AEHUCTBUE 3IEKTPOCKONA.

DnekTpocTaTuieckast MHIYKIHS.

3aKOH COXPaHEHMsI SJIEKTPUUECKUX 3apsiiOB.

IIpoBOAHUKY U THUAJIEKTPUKH.

MopnenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO OIS

HcTouHnKH NOCTOSTHHOTO TOKA.

JleficTBUA SIEKTPUIECKOrO TOKA.

. DIEKTPUUECKUN TOK B KUIKOCTH.

. I'a30BbI1 paspsn.

. U3MepeHue cuibl TOka aMIepMeTpOM.

. U3MepeHue 37eKTpUYeCcKOro Hamps>KeHUs! BOJIbTMETPOM.

. PeoctaT 1 mara3suH CONpOTUBIICHUN.

. BsaumogeiicTBue OCTOSHHBIX MArHUTOB.

. MonenupoBaHie HEBO3MOXKHOCTH pa3/ieJIeHHs TOJIF0COB MAarHUTA.
. MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
. OnbIT DpcTena.

. MarauTHoe nose ToKa. DJIeKTPOMarHuT.

. JleficTB€ MarHUTHOT'O NOJIA HA MPOBOJHUK C TOKOM.

. DIeKTpoABUraTesb OCTOSTHHOIO TOKA.

. UccnenoBanue sABI€HUS 3J1€KTPOMAarHUTHOW HHAYKLIUH.

. OnbiTer @apanes.

. 3aBUCUMOCTh HaIlpapJICHUA UHOAYKIIUOHHOT'O TOKa OT YCJIOBI/Iﬁ €ro BOSBHMKHOBCHUA.
25.

DJIeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopusie pabomst u onvimot.
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10.
11.
12.

13.
14.

15

16.
17.

18.
19.

O1bITHL IO Ha6J'II'OI[eHI/II'O SJICKTpU3aALUU TEI HHI[YKL[HGP'I " IIPpU COMMPUKOCHOBCHUU.
HCCHeHOBaHI/Ie HeﬁCTBHﬂ SJICKTPUICCKOIrO IMOJIA Ha TPOBOAHUKH U JUBJICKTPUKH.
COopxka u mpoBepka padoThI AJIEKTPUUECKOH eMU MOCTOSHHOTO TOKA.

UzmepeHue 1 peryinpoBaHUe CHUIIbI TOKA.

Hsmepenue u peryIupoBaHNUE HAMIPSIKEHUS.

HUccnenoBanue 3aBUCMOCTH CUJIbI TOKA, HAYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHHUS
pe3uCcTOpa 1 HAMpPSDKEHUST Ha PE3UCTOPE.

OHbITbI, ACMOHCTPUPYHOLIUE 3aBUCUMOCTDb SJICKTPUICCKOTO CONIPOTUBJICHUA
MPOBOJIHUKA OT €r0 AJIMHBI, TUIOLIAH MOMEPEYHOr0 CEUSHUST 1 MaTepUaa.

IIpoBepka mnpaBuna CAOXKEHUsI HANPSDKEHUM MPU MOCIEA0BATEIBHOM COEAMHEHHH
IBYX PE3UCTOPOB.

IIpoBepka npaBuiIa AJsi CUIIbI TOKA TIPH MapajyIeIbHOM COEAMHEHHH PE3UCTOPOB.
Omnpenenerue pabOThI AIEKTPUIECKOTO TOKA, UAYLIETO Yepe3 Pe3UCTOp.

OmnpeneneHne MOIHOCTH 3JICKTPUUECKOTO TOKA, BBIACISIEMO Ha PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO Yepe3 JAMIOYKY, OT HAMpPsKeHUS
Ha HEWl.

Onpenenenue KII/I Harpesarens.

HCCHeHOBaHI/Ie MAarHuTHOI'O BSaHMOI[efICTBHﬂ IIOCTOAHHBIX MAIrHUTOB.

.I/IsyquI/Ie MAarofuTHOrO 1moJjii MNOCTOAHHBIX MArHHUTOB IIPU HUX O6’beI[I/IHeHI/II/I u

paszaeneHun.
HccrnenoBaHue neicTBUs SJEKTPUUECKOTO TOKA HA MArHUTHYHO CTPEJIKY.

OHbITbI, ACMOHCTPUPYIOINUE 3aBUCUMOCTD CHUJIbL BSaHMOHeﬁCTBHH KaTyIIKHU ¢ TOKOM U
Maraura OT CHUJIbl TOKAa U HAIMPABJICHWA TOKA B KATYLIKE.

I/IsyquI/Ie HeﬁCTBHﬂ MAarfuTHOIO MOJIAA Ha MPOBOAHUK C TOKOM.

KoHcTpyupoBaHue u n3yueHue paboThl SJIEKTPOABUTATEIIS.



20. U3mepenue KII/I snekTpoaBuraTenbHON YCTAHOBKH.
21. OnpIThl MO HCCJIENOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHOW MHAYKIMM: HCCIEAOBaHUE
W3MEHEHUN 3HAYEHUs U HANPaBJIeHUs] HHAYKLUOHHOTO TOKA.

9 KJIACC

Pasznen 8. Mexanuyeckue siBJICHHUS.

Mexanuueckoe auxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYEeCKOro JABWkeHus. PaBHOMepHOe mpsiMonuHeHOe nBHkeHue. HepasHomepHOE
npsiMOJIMHeNHoe nBikeHue. CpenHsss U MIHOBEHHAs CKOPOCTb Tesla IPU HEPaBHOMEPHOM
JBUKEHUH.

Yckopenne. PaBHOyckOopeHHOE TpsiMOTiHENHHOe ABrkeHne. CodonHoe naaenue. OnbIThI
lanunes.

PaBHOMepHOE nBIDKEeHUE MO OKpykHOCTH. Ilepwon u dacrora obpamenus. JluHeliHas u
yIJIoBast CKOpocTH. LIeHTpocTpeMuTEeNnbHOE YCKOPEHHE.

Ilepssbiii 3axkon HeroTona. Bropoii 3axoH Herorona. Tperuit 3akon Hetotona. IlpuHnun
CYNEpHO3ULIUU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiga TPEHHUS CKOJIbXKEHUS, CHJIA TPEHUS
MIOKOS1, IPYTU€ BUIbI TPEHMUSI.

Cuna TsOKECTM M 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOPEHHE CBOOOMHOIO MaJCHUS.
Hewxenne maHer Bokpyr Connua. IlepBas kocmuueckast ckopoctb. HesecomocTs u
HepPerpysKH.

PaBHOBecue maTepuanbHOM TOUKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKPEIUIEHHON OCBIO BpaueHusi. MomeHT cuibl. LieHTp TsxecTu.

HUmnynsc tena. M3MeneHue umiynbca. MMnynbe cuibl. 3aKOH COXPaHEHMsI UMILyJIbCa.
PeakxTuBHOE nBUXKEHUE.

Mexanuueckass padora u MourHocTb. Paborta cun TspkecTH, ynpyroctu, TpeHus. Cpsi3b
sHeprun U pabotel. lloTeHuManapHAsS SHEPrHsl Tena, MOAHATOTO HAJ IMOBEPXHOCTHIO 3EMITH.
IloreHunanbHas 3Heprus cxkaror npyxunel. Kunernueckas sHeprus. TeopeMa 0 KHUHETHUYECKON
SHEPruu. 3aKOH COXPaHEHHUs MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

1. Habmonerne MeXaHHUYECKOTO ABM)KEHUS T€JIa OTHOCUTENIbHO PAa3HBIX TEJ OTCUETA.

2. CpaBHeHHE TIyTeH U TPACKTOPHUI NBHKEHHS OIHOTO U TOTO K€ TeJla OTHOCHUTEJIBbHO

pasHBIX TEJ OTCYETA.

3. H3mepeHne CKOPOCTH U YCKOPEHUS NMPSIMOIMHENHOTO IBUKEHUS.

4. HccnepoaHue NpU3HAKOB PABHOYCKOPEHHOIO JBHXKECHMUSI.

5. HabnroneHue IBUKEHUS TeJa IO OKPYKHOCTH.

6. HabmroneHne MexaHUYECKUX SBJICHHUH, MPOUCXOIIIINX B cucTeMe oTcuéra « Tenexkay

IpU €€ PAaBHOMEPHOM U YCKOPEHHOM JIBHXKEHHH OTHOCHUTENIbHO KabMHeTa (PH3HUKHL.

7. 3aBUCUMOCTH YCKOPEHHUS TeJia OT MaCChl Tejla U JEeHCTBYIOIIEH Ha HErO CHUJIBL.

8. HaOmoneHue paBeHCTBA CHJI TPU B3aUMOACUCTBHU TEJI.

9. H3meHeHue Beca Tena NpU yCKOPEHHOM JIBUXKEHHH.

10. Ilepenava ummnysbca npyu B3aUMOAEHCTBUH TEJL.

11. IIpeobpazoBanus 3HEPTUN TIPU B3ANMOACHCTBUH TEII.

12. CoxpaHeHue UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJEHCTBUU.

13. CoxpaHeHne UMITyJIbCa MPU A0COMFOTHO YIPYTrOM B3aMMOAEHCTBHHL.

14. HabnroneHre peakTHBHOTO JIBHKEHUSI.

15. CoxpaHeHHne MEXaHHMUYECKOH YHEPTUN TPH CBOOOTHOM MaJACHUH.

16. CoxpaHeHre MEXaHUUECKON SHEPIUU MPU JBUXKEHUH TeJia MOA JeHCTBUEM MPY KHUHBL

Jlabopamopusie pabomut u onvimot.

1. KoncTpyupoBaHue TpakTa IJisl pa3srOHa U JAJbHEWUIIEr0 PaBHOMEPHOTO JBUKEHHS

LIAPUKA WU TEJIEKKH.
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10.

11.

Omnpenenenue cpenHeld CKOPOCTH CKONbKEHHs Opycka WM IBMKEHUS LIApUKa IO
HAKJIOHHOM IJIOCKOCTH.

Omnpenenenue yCKOpPEHHsI Tela NMPH PABHOYCKOPEHHOM [BWKEHUH IO HAKJIOHHOW
TUTOCKOCTH.

UccnenoBanue 3aBUCMIMOCTH TIyTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM ABIDKEHUU 0e3
Ha4yaJbHON CKOPOCTH.

IIpoBepka THMIOTE3BL. €CIM TP PABHOYCKOPEHHOM JBH)KEHHH O€3 HaudaibHOM
CKOPOCTH TIIYTU OTHOCATCA KaK psan HEYETHBIX quce, TO COOTBETCTBYHOLUE
MIPOMEXKYTKHA BPEMEHU OJUHAKOBBI.

HCCHGHOBaHI/Ie 3aBUCUMOCTU CHJIbI TPEHUA CKOJBXCHUA OT CHUJIbI HOPMAJIbHOTO
TaBJICHUSI.

Omnpenenenne ko3¢ HULIHEHTA TPEHHUS CKOJIBKEHHUS.

Onpenenenue KECTKOCTU NPy KUHBI.

Onpenenenne padoTbl CHJIBI TPEHUs TPU PABHOMEPHOM JBIDKEHMHM Tela IO
FOpHSOHTaHbHOﬁ]IOBerHOCTH.

Omnpenenenne pabOTBI CHIJIBI YIPYTrOCTH NPU TOABEME TIpy3a C HCIIONB30BAHHEM
HEIIOABMIKHOI'O U IMTOABHUIKHOI'O OJIOKOB.

UzydeHune 3aK0HA COXPAHEHHS SHEPTUH.

Pa3zgen 9. Mexanuueckue Ko1e0aHHUS U BOJIHBI.

Konebarenproe neuxkenne. OCHOBHBIE XapPaKTEPUCTHKH KOJEeOaHMN: NEPHOA, YacToTa,
aMIuTyga. Marematndeckuil W NPYKUHHBIA MasTHukH. IIpespameHue sHepruu mnpu
K0J1e0aTeNIbHOM ABH)KEHHH.

3aryxaromue kojebOanust. BeiHyknenHble koneOaHus. Pesonanc. MexaHM4YeCKHe BOJIHBI.
CaoilicTBa MexaHn4eckux BosiH. IIpoonbHbIe U nonepeyHble BOJIHBL JJIMHA BOJHBI U CKOPOCTb
e€ pacnpocTpaHeHusi. MexaHn4ecKkue BOJIHBI B TBEPAOM Teje, CEHCMUYECKUE BOJIHBIL.

3Byk. I'poMKkOCTb 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. MH(pa3Byk U yIbTpasByK.

Jemoncmpayuu.

1. Habmonenne xonebaHu Tex Mox AEHCTBUEM CHIIBI TSKECTH M CHITBI YIIPYTOCTH.

2. HabGmonenne xonebaHuii rpy3a Ha HUTH U Ha NPy KUHE.

3. HabmroneHue BBIHYKACHHBIX KOJNEeOAHUI U pe30HAHCA.

4. PacmpoctpaHeHHe IPOIOJIBHBIX U NONEPEYHBIX BOJH (HA MOAECTIH).

5. HabnroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTU4ecKuil pe30oHaHC.

Jlabopamopusie pabomst u onvimot.

1. OmnpeneneHue 4acToThI U Neprona KoJeOaHUI MaTEMAaTHIECKOTO MasITHUKA.

2. OmpeneneHue 4acTOTHI U Neproa KojeOaHUi NMPy>KMHHOTO MasiTHHUKA.

3. HccrnenoBaHue 3aBUCHMOCTH NEpPHOAA KoJeOaHWH TMOABEIIEHHOIO K HUTH Tpy3a OT
IUTUHBI HATH.

4. HccnenoBaHue 3aBHCUMOCTH IMepHona KojeOaHUi MPYy)KMHHOTO MAasiTHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCHMOCTH Iepuona KoneOaHWd rpys3a, MOABELIEHHOTO K HHTH, OT
MacChl Ipy3a.

6. OmbIThl, AEMOHCTPUPYIOIINE 3aBHCUMOCTb IE€pPHOAA KOJEeOaHUH MNPY>KMHHOTO
MAasiTHUKA OT MacChl Ipy3a U JKECTKOCTH MPY>KUHBI.

7. UsmepeHue yckopeHusi CBOOOIHOrO MaeHus.

Pazgen 10. DiieKTpoMarHuTHoOe 1oJie M 3JIeKTPOMATHHTHBIE BOJIHbDI.
DJNEKTPOMArHUTHOE TIOJIe. DJIEKTPOMArHUTHbIE BOJHBL (CBONCTBA 3JIEKTPOMArHUTHBIX
BOJH. IIkana snexkTpomMarHuTHBIX BOJH. Mcnonb30BaHUE 3J€KTPOMArHUTHBIX BOJIH JJIs COTOBOM

CBA3U.

DNeKTpoMarHuTHas npupoja ceera. CkopocThb cBeTa. BonHOBBIE CBOWCTBA CBETA.
Jemoncmpayuu.



1. CpoilicTBa 3J€KTPOMAarHUTHBIX BOJIH.

2. BosHOBBIE CBOWCTBA CBETA.

Jlabopamopusie pabomst u onvimot.

1. HsydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO TeneoHa.

Pa3gen 11. CeToBble sIBJICHHUS.

JlyueBas monenb cBera. Mctounuku csera. IIpsiMonuHeliHOE pacnpOCTpaHEHHE CBETa.
3armenusi Comuua u JIynel. OtpaxkeHue ceera. [1nockoe 3epkano. 3akOH OTPaKEHUs CBETA.

IIpenomnenue cBeta. 3aKOH IpesnomiieHus cBeTa. [lonHoe BHyTpeHHee OTpakeHUe CBETa.
Hcnonb3oBaHue MOJTHOTO BHYTPEHHETO OTPAXKEHHS B ONTUYECKUX CBETOBOJAX.

Jlunza. Xom nyueir B guH3e. Onruyeckas cucreMa (Qoroamnmapata, MHKPOCKONA U
Teneckona. [ a3 kak ontudeckas cuctema. bin3opykocTs U 1aabHO30PKOCTb.

Paznoxxenne 6enoro ceera B ciektp. OnbiTel HetoToHA. CliOKEHNE CIIEKTPABHBIX LIBETOB.
Jucnepcus csera.

Jemoncmpayuu.

1. IlpsamonuHelHOE pacCpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300paskeHU B MIIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTuueckuii CBETOBO.

Xon nyueit B coduparormeit TuHse.

Xop nydell B pacCenBarOLIEH JTUH3E.

[Monyuenne n300pa’keHMA € TTOMOLIBIO JIUH3.

9. Tlpunuun neficTeus GpoToanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mopnens rinasa.

11. PaznosxeHne 6enoro cBera B CIEKTP.

12. Tlony4yenue Oenoro cBeTa Mpu CIOKEHUH CBETA PAa3HBIX IBETOB.
Jlabopamopusie pabomst u onvimot.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPA)KEHUsI CBETOBOTO Jiyda OT yIJla MaJeHMUsl.
2. H3ydeHue xapakTepUCTUK U300paKeHUs PEAMETa B INIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCUMOCTH yIJIa MPEJIOMIIEHUS] CBETOBOIO Jiyda OT yrja MajeHus Ha
rpaHuLe «BO3AYX—CTEKIIO).

[Mony4enue n300pakeH ¢ TOMOIIBIO COOUPAOINEH JTHH3BI.

Omnpenenenne GOKyCHOTO PACCTOSHUS M ONITUYECKOH CUJTbI cCOOMparoIneli TNH3bL
OmnBITHI IO PA3NIOKEHHUIO OEJIOr0 CBETA B CIEKTP.

OnbITEl O BOCHPHSITUIO I[BETA IMPEAMETOB NPU HX HAOMOIEHHH Yepe3 IIBETOBBIC
buneTpEL

Pa3nen 12. KBanToBbIe siBJICHUSI.

Omnprtel Pesepdopna u nnanerapHas mopens aroma. Monens atoma bopa. Mcnyckanne u
nornouenne ceera atoMoM. KeanTel. JInHeH4aTbie CIEKTPHL.

PamuoaktuBHOCTh. Anba-, Oera- u ramma-usnydeHus. CTPOEHHE aTOMHOTO siipa.
Hyknonnas wmogens atomHoro sigpa. Mzoronsl. PanuoaxtuBHble mnpeBpawieHus. llepuop
noJlypacrnazia aTOMHBIX sI7ep.

SnepHble peakiu. 3aKOHbBI COXPaHEHMsI 3apsAA0BOrO U MacCOBOIO YHCeN. DHEPIusl CBA3U
aToMHbIX snep. Csisb Macchl U 3Hepruu. Peakuuu cuHresa u aeneHus snaep. McrouHuku
sHepruu ConHLa U 3BE3]1.

Snepnas sHepretuka. JleCTBUA paguOAKTUBHBIX U3y4YEHUN HA XKUBBIE OPIraHU3MBI.

Jemoncmpayuu.

1. CnekTpel U3ay4deHHUs U MOTJIOEHUS.

2. CrnekTpsl pa3jIMYHbIX Ta30B.

3. ConexTp BOZOpOAA.

4. Habmonenne TpekoB B kKamepe BrbcoHa.
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5. Pabota cuéTunka HOHM3UPYIOUINX H3JTyUYeHHH.

6. Perumcrpauus u3iaydeHus: IPUPOTHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopusie pabomst u onvimot.

1. HaOmonerne CIUIOUIHBIX U JIMHEHYATBIX CIIEKTPOB U3JTyIEHHS.

2. HccnenoBaHue TPEKOB: HM3MEPEHHE SHEPTHHM YacTHIBI MO TOPMO3ZHOMY MyTH (IO

¢dororpadusim).

3. HsmepeHue pannoakTHBHOTO (poHa.

IHoBTOpHTE/IBHO-0000IAIOIINH MOYTb.

[ToBTOpUTENBHO--0000IMAOINK  MOAYJIb TpPEJHA3HAYEH [UIsl CHCTEMATH3Aluu |
000011IeHUST IPEAMETHOTO COMEPKAHUS U OTBITA eI TEIbHOCTH, MPUOOPETEHHOTO MPH U3YYEHUN
BCEro Kypca (U3UKH, a TAKXKe U MOATOTOBKH K OCHOBHOMY I'OCYIapCTBEHHOMY SK3aMEHY IO
¢dusnke ns 0OyHarOUIMXCsl, BBIOPABIINX 3TOT Y4€OHBIN MPEAMET.

[Ipy M3y4eHWH MAAHHOTO MOXYJS pEATM3YIOTCS W CHCTEMATH3HPYIOTCS  BUABI
OEATEIbHOCTH, Ha OCHOBE KOTOPBIX OOeCHeunBaeTcs JOCTIKEHHE TPEAMETHBIX U
METAINPEeIMETHBIX TUIAHHPYEMBIX Pe3yJbTaToB 00yueHus, (OPMHUPYETCS €CTECTBEHHOHAYYHAs
IPAMOTHOCTB. OCBOCGHHE HAyYHBIX METONIOB HMCCIIEIOBAHUS SIBJICHWH NPUPOAbI M TEXHHUKH,
OBJIAJICHUE YMEHUSIMH OOBACHATh (PU3MUECKHe SBICHHS, NPUMEHsSI IOJNydeHHblE 3HAHUS,
pewars 3a7a4u, B TOM YHCJIe KaYeCTBEHHBIEC U SKCIIEPUMEHTAIIbHBIE.

[IpUHIMTIHATBEHO NEATENbHOCTHBIN XapakTep JAHHOTO pas3zielia Pean3yercs 3a CUET TOro,
9TO 0OYYAIOLINECs BBIMONHSIOT 33JaHUS, B KOTOPBIX UM TPEAJIaraeTCs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUH PaCMO3HABATh U HAYYHO OOBSCHATH (PU3NIECKHUE SBIICHHS
B OKPY>Karolleil Npupoie U NOBCEAHEBHOM KU3HH,

UCTIOJIb30BaTh HAYYHbIE METONbI MCCIENOBAHMS (PU3NUECKUX SIBJICHUH, B TOM YHCIE IS
MPOBEPKH THITOTE3 U TOJTYyUEHUs] TEOPETHUECKUX BbIBOAOB,;

OOBSICHATh Hay4yHbIE OCHOBBI HamOoyiee BaXXHBIX MOCTIIKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HapuMep, NPAKTUYECKOrO HCIOJIb30BAHUS PA3JIMYHBIX HCTOYHHUKOB HSHEPTMM HAa OCHOBE
3aKOHA MPEBPALICHNS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB SHEPTHHL.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI ITIO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Uzyuenne ¢Qu3ukn Ha YpOBHE OCHOBHOrO oOmero oOpa3oBaHUSI HANpaBJIEHO Ha

IOCTIDKEHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00Pa30BaTeNIbHBIX PE3YJIbTATOB.

B pesynbrate wuszydeHuss (U3MKM HA ypPOBHE OCHOBHOro ofmero o0pasoBaHus
obyuaromerocs: OyayT c(hOpMUPOBAHBI CIEAYIOIINE JIUIHOCTHBIE PE3YJIbTAThI B YACTH:

¢ 1) IATPHOTHYECKOT0 BOCIIUTAHHUS:

e [] mposiBJIEHHE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (pru3mueckon
HayKU,;

¢ [] IEHHOCTHOE OTHOLICHNE K JOCTIKEHHAM POCCHUHCKHUX YUEHBIX--(DU3HKOB,;

¢ 2) rpakAaHCKOro M AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

e [] rOTOBHOCTb K aKTHBHOMY yUYacCTHIO B OOCY>KIE€HHH OOIIECTBEHHO 3HAYMUMBIX M STHYECKUX
npobieM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUH (PU3UKHY,

e [] OCO3HaHHE BAJKHOCTH MOPAJIBHO--3THUECKUX MPUHIUIIOB B ICATEIbHOCTH YYEHOTO;

e 3)3CTeTHYeCKOro BOCIUTAHUS:

e [] BOCIPHATHE 3CTETUYECKUX KAueCTB (PH3MUECKON HAYKH: €€ rapMOHMYHOIO MOCTPOCHMS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTHY,

¢ 4) HEHHOCTH HAYYHOI0 MO3HAHHUS:

e [] OCO3HaHHE LEHHOCTH (PU3NUECKON HAYKM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHDPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHENIIEH COCTABIIAIOLIECH KYNbTYPBL,

e [] pa3BuTHE HAyYHOH JIFOOO3HATENBHOCTH, HHTEPECA K HCCIENOBATENbCKOMN NEATENbHOCTHY,

¢ 5) ¢popMHupOBAHHUS KYJBTYPHI 3A0POBbSI U IMOLHOHAJIBHOI0 0JIATONOJIY YHsI:

e [] oco3HaHHe LEHHOCTH Oe30macHOro obpas3a >KM3HH B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BAXXHOCTH TMpaBWyl O€30MacHOrO TMOBENEHUs Ha TPAHCIOPTE, Ha J0porax, ¢
3JEKTPUUECKUM H TEIUIOBBIM 00OPYAOBAaHHEM B JOMAIIHUX yCIOBUSX,

e [J chopMHPOBAaHHOCTh HaBbIKA peIeKCHH, MPU3HAHNUE CBOETO MpaBa Ha OMIMOKY U TaKOTro
K€ MIpaBa y APyroro 4eyoBeKa;

e 6) TPYZOBOI0 BOCIUTAHHS:

e [] aKTHBHOE€ y4acTHe B PELICHHU NMPAKTUYECKUX 3a7a4 (B paMKax CEMbH, 00pa3oBaTeIbHON
OpPTraHu3allif, TOpPOAa, Kpas) TEXHOJOIMYECKOW W COLMAaJbHOH HAINPaBIEHHOCTH,
TpeOYIOINX B TOM YUCITE U (PU3HUECKUX 3HAHMIA,

e [] HHTEpEC K MPAKTUIYECKOMY M3YUYEHHUIO PO eCcCHii, CBSI3aHHBIX C (PU3UKOH;

e 7)3K0JIOTHYECKOr0 BOCIIUTAHHUS:

e [] opueHTanMs Ha TNpUMEHEHHe (U3NYECKHX 3HAHWHA AN peIleHus 3amad B 00JacTu
OKpY’KaroIleH Cpeabl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOJKHBIX ITOCIHEICTBUI
IJIs1 OKPY>KaroIleu cpenspl,

e [] oco3HaHHe rIO0ATBPHOrO XapakTepa HKOJIOTHIECKUX MPOoOJieM B MyTel UX peIieHus,

e §8) azanTauyMu K U3MEHSIOIIUMCS YCJIOBHAM COLHAJIBHOH H MPUPOAHOH Cpeabl:

e [J morpeOHOCTP BO B3aUMOAEHCTBUU IPH BBINOJHEHHUH HCCISIOBAHUNA M TPOEKTOB
(bu3nvecKoil HaIPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHHUSM APYTHX;

e [] MOBBIIEHNE YPOBHS CBOEH KOMITIETEHTHOCTH Y€Pe3 NMPAKTHUECKYIO NEeSITEIbHOCTD,

e [] morpebHOCTL B (pOPMHUPOBAHMU HOBBIX 3HAHUH, B TOM dYHCIe (OPMYJIUPOBATH HACH,
MIOHSTHSI, THITOTE3bI O PU3NIECKUX O0BEKTAX U SBJICHHSIX;

e [] oco3HaHue e(pUINTOB COOCTBEHHBIX 3HAHNH M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

e [] rUIAHMPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUN HOBBIX (PH3UUECKUX 3HAHUM,

e [] crTpemieHHE aHAJM3UPOBATh W BBIIBIATH B3aUMOCBS3M IPHUPOIBL, OOmECTBa U
SKOHOMHKH, B TOM YHCJI€ C UCIIOJIb30BAHNEM (PU3NIECKUX 3HAHUI,



e [] OIEHKAa CBOMX MAEHCTBHI C y4ETOM BIMSIHHS Ha OKPYXKAIOIIYIO CPedy, BO3MOKHBIX
rJ100aJIbHBIX TTOCIEICTBUIA.

METANPEAMETHBIE PE3YJBbTATHI

B pesynbraTte ocBOeHHs mporpamMmbl 1O (U3MKE HA YPOBHE OCHOBHOIO 0OLIero
obpazoBanust y oOyuaromerocss OyayT copMUpOBaHBI MeTaNpeIMETHbIE Pe3yJabTaThl,
BKJIFOYAKOIIUE TIO3HABATCIIBHBIC YHHUBECPCAJIBHBIC yLIe6HbIe ,I:[el\/'ICTBI/ISIj KOMMYHUKAaTHBHBIC
YHHUBEPCAJIbHbIE YUeOHbIE IEHCTBHSL, PETYJIATUBHbBIC YHUBEPCAIbHbBIE YUeOHbIE NEHCTBHS.

[lo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE 1eHCTBHS

Ba3oBble JlornuyeckKue 1eldcTBUA:

BBISIBJISITh M XaPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHUN),
yCTaHAaBJIMBAThH CYLIECTBEHHBIH MPU3HAK KJIACCH(DHUKALMH, OCHOBAHUS AJis1 00001IIeH s
Y CPaBHEHMUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PacCMaTpUBaeMbIX (DakTax, JAHHBIX U
HaOJFOIEHUSIX, OTHOCSAIINXCS K (PU3MUECKUM SIBIICHHSIM;

BBISIBJISITh NTPUYHUHHO--CIICCTBEHHBIC CBSI3U NMPU HU3YUYEHUH (U3NYECKUX SIBICHUH U
MIPOLIECCOB, [€JaTb BBIBOJABI C WCIOJb30BAHUEM JENYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIFOYEHUH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBA3SIX (PU3NYECKHUX BEJTUUMH,
CaMOCTOSITENIbHO ~ BBIOMpaTh crmocod® pemreHuss ydeOHOH (u3uueckoil 3amauu
(cpaBHEHHE HECKOJBKMX BAPUAHTOB pELICHMs, BHIOOp Hambosiee MOAXOASAILIETO C
yU€TOM CaMOCTOSITENIbHO BBIJIEIEHHBIX KPUTEPHUER).

Bba3oBble HcciaenoBaTebCKHe AeHCTBHS

UCTIOJIb30BATh BOMPOCHI KAK UCCIENOBATEIbCKHI MHCTPYMEHT ITO3HAHUS,

MPOBOAWTL TIO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY OMBIT, HECJIOKHBIN
(u3HYeCcKUil SKCIIEPUMEHT, HeOOIbIIOE NCCIIeIOBAaHIE (PU3UUECKOTO SIBIICHUS,
OLICHWBATh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMALIHIO, TIONYYEHHYIO B XOZIE
UCCJIEIOBAHUS WJTH SKCTIEPUMEHTA,

camocTosITenbHO  (popMmynupoBaTh 00OOMmMEHUsT W BBIBOABI IO  pe3yJibTaTam
MPOBENEHHOTO HAOIIOIEHHSI, OTIBITA, HCCIIEIOBAHNS,

MPOTHO3UPOBATH BO3MOXKHOE NaJIbHEHIIee pa3sBUTHE (PU3NUECKUX MPOIECCOB, a TAKXKE
BBIJIBUTATh MPEATIONOKEHUST 00 X Pa3BUTHH B HOBBIX YCIIOBHUSIX U KOHTEKCTAX.

Pa6ora ¢ unpopmanmeii:

NPUMEHSTh Pa3IMYHbIE METONbI, WHCTPYMEHTBl M 3ampoChl NPU IMOUCKE U OTOOpE
UH(pOpPMALINK MITH JAHHBIX C YYETOM MPEIOKEHHON yueOHOM (pru3ndecKol 3a1aum;
aHAJM3UPOBATh, CHCTEMATH3UPOBATh M WHTEPIPETHPOBATh MH(POPMALIUIO PA3THMYHBIX
BUJIOB U (hOpM TNpEACTABICHNUS,

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIBbHYIO (OpPMY NpEeACTaBIeHUs HHPOPMAMH U
WUTIOCTPUPOBATh peIlaeMble 3aJadyd HECIOXKHBIMH CXEMaMHM, JuarpaMMaMiy, WHOU
rpapuKoi 1 UX KOMOMHAIUSIMU.

KomMmyHukaTHBHBIE YHUBepcaabHbIe YueOHble JeHCTBHS:

B XOne OOCyXIeHHs y4eOHOro Mmarepuaia, pe3ysibTaToB JabOpaTOpHBIX pPaboOT H
MPOEKTOB 33/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIaeMON TeMbl M BBICKA3bIBAThH HIIEH,
HalleJICHHbIE Ha PEIleHUEe 3a1a4i 1 IOAep KaHue OJarokenaTeNbHOCTH O0IeHNS,
CONOCTaBJIATL CBOU CYXIOCHUA C CYXICHUAMHU [JPYTUMX YYAaCTHUKOB OHAJIOTA,
OOHapy>KUBATh PA3JIMINE U CXOICTBO MO3HLIUH;

BbIpaXKaTb CBOIO TOYKY 3PCHUSA B YCTHBIX U MUCbMECHHBIX TCKCTAX,



nyOJNIMYHO  TPEACTaBIATH  PE3yJbTaThl  BBINOJHEHHOrO  (PU3NYECKOTO  OIbITa
(sKCTIepUMeHTa, UCCIeNOBAHUS, IIPOEKTA),

MOHMMATh M HCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW M WHIUBHAyaJbHONH pabOThI
NIPU PELICHUH KOHKPETHOH (pru3mueckoii mpodiaemsr,

NPUHUMATh LEJIM COBMECTHOH [esTeNbHOCTH, OpPraHM30BbIBATH ACHUCTBUS 1O €&
TOOCTHXKEHUIO: PACIpeNelsiTh POy, 00CYKIaTh MPOLECCHl U Pe3yJbTaThl COBMECTHON
paboThl, 0000IIATE MHEHHUST HECKOJIBKHX JIFOJIEH;

BBITOJIHSTh CBOK YacThb PabOThI, JOCTUras KadeCTBEHHOTO pe3yjbTara MO CBOEMY
HAMpaBJICHUIO U KOOPAMHUPYS CBOU ISHCTBUS C APYTUMH YWICHAMH KOMAH/IbI,
OLICHMBATh KAaueCTBO CBOErO BKJaAa B OOMUA NPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENTbHO CPOPMYIMPOBAHHBIM YHACTHUKAMH B3aUMOACHCTBUS.

PerynsiTuBHbIe YHHBepcaJbHbIe yueOHbIe 1elicTBHSA

Camoopranuzauus:

BBISIBJISITH TIPOOJIEMBI B KM3HEHHBIX U YUEOHBIX CUTYALMsIX, TPEOYIOIINX AJIST PELISHHSI
bu3nUecKUX 3HAHUH,

OPUEHTUPOBATBCS B PA3NIMYHBIX TOAXOAAX NPHHATUS peIleHUH (MHANBUIYAJIbHOE,
NPUHSATHE PELICHNs B TPYIIIE, IPUHATHE PELISHUH TPYIIION),

CaMOCTOSITENIPHO COCTABJISATh QJTOPUTM peleHus] (PU3N4YecKol 3a7adyd WIM ITUlaHa
UCCIEZIOBAaHUSI C Y4YETOM HMEIOIINXCSl PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MPEJIaraeMble BAPHAHTHI PEIIEHHIA;

nenath BHIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIIeHUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELJIeKT:

JaBaTh a[ICKBaTHYIO OLICHKY CUTYAaLlUH U NpEeAsIaraTh IjaH €€ H3MEHEHUS,

OOBSICHATh MNPUYHMHBI JOCTHXKEHUs (HEOOCTW)KEHUsS]) pe3yJbTaTOB JAEATENbHOCTH,
J1aBaTh OLIEHKY NMPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTH (B TOM YHCJIE B XOJ BBIOJHEHHU (PH3UIECKOTO
UCCIIEIOBAHNSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENBCTB, HM3MEHUBLIMXCS
CUTyalHi, YCTAHOBJIEHHBIX OINOOK, BO3HUKIINX TPYIHOCTEH;

OLIEHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM,

CTaBUTH CE0sl HA MECTO APYroro 4ejoBeKa B XOJe CIOpa WM JUCKYCCHU Ha HAYYHYIO
TE€My, IOHUMAaTb MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HABaTh CBOE MpPaBO HAa OMMOKY NpPU pelIeHuH (QU3MUECKHUX 3amad WIH B
YTBEPXKICHUSIX Ha Hay4YHbIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obOydeHust B 7 KJjacce NpeaMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTtb CPOPMHUPOBAHHOCTD y 00YUAIOIINXCS] YMEHUH!

UCTIONIb30BaTh MOHSTHS (PU3HUECKHE ¥ XUMHYECKHE SIBJIEHUs, HaONIOIEHHE,
SKCIEPUMEHT, MOAEJb, TUMOTe3a, €NUHHULIbI (PU3NUECKUX BEJIMYHH, aTOM, MOJIEKyJa,
arperaTtHble COCTOSIHHSI BellecTBa (TBEPHOE, JKHIKOE, Ta3000pa3HOe), MEXaHUYeCKOe
IBIKeHHe  (paBHOMEpPHOE,  HEpPaBHOMEpPHOe,  MpPSMOJHHEHHOE),  TPaeKTOPHs,
paBHOAeiWCTBYIOINAs cuia, naedopmarus (ynpyras, IJIacTHYeCKas), HEBECOMOCTb,
coolraromuecst CoCybl;

paznuaTh siByieHus (AU y3usi, TEIIOBOE ABHKEHIE YACTUI] BEUIECTBA, PABHOMEPHOE
IBIDKEHHE, HEpAaBHOMEPHOE JBMKEHHE, MHEPLUS, B3aHMMOJCIHCTBHE TeJ, paBHOBECHE
TBEPABIX TN C 3aKPEIUVIEHHON OCBIO BpalleHHs, Mepefada aaBieHHs TBEPIbIMU
TeJNaMH, )KUAKOCTSMHU M ra3aMu, arMocepHoe JaBjieHHe, IIaBaHue TeJ, NPeBpalleHHs



MEXaHIMYECKOH YHEPTUH) 110 ONHCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3NIECKOE SIBICHHE;

pacrio3HaBaTh MPOSIBIIEHHE M3YYEHHBIX (PU3MUYECKUX SIBICHUI B OKPY)KAIOLIEM MHpE, B
TOM 4YHCe (PU3NUYECKUE SIBJIICHUS B IMPHPOAE. NMPUMEPHI ABIDKEHHS C Pa3IUYHBIMU
CKOPOCTSIMM B JKUBOW WU HEXHUBOH NPUPOAE, ACHCTBUE CUJIbl TPEHHs B MNPHUPOAE U
TEXHUKE, BJIMSAHHE aTMOC(EpPHOro MaBiEHHsI Ha JKMBOH OPraHU3M, IUIABAaHHE PBIO,
pBIUArd B TEJE YEJOBEKAa, MPU STOM MEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKHX SIBICHUIL,

OIHCBIBATh U3YUEHHBIE CBOMCTBA TeN U (PU3NUYECKHE SIBICHUS, UCTIONB3YS (pusnueckue
BEJINYMHBI (Macca, OOBEM, TUIOTHOCTb BEINECTBA, BPEMs, MYyTb, CKOPOCTb, CPEIHSsS
CKOpPOCTb, CHJIa YIPYIrOCTH, CHJA TSDKECTH, BEC TeNa, CUJla TPEHUs, JaBJIEHUE
(TBEépmOrO TENa, JKUAKOCTH, Tas3a), BBITAIKWBAIOIIAs CHJIA, MEXaHW4ecKas padoTa,
MOIITHOCTb, IUIEYO CHJIBI, MOMEHT CHIJIbL, KO3((HUIMEHT TMOoNe3HOro MAencCTBUs
MEXAHH3MOB, KUHETHYECKasi W MOTEHLHAIbHAs SHEPTHs), NPU OMUCAHUN TPABUIIBHO
TPAaKTOBaTh (PH3UUECKUI CMBICI HCIIOJIb3YEMBIX BEIMYHH, HX OO03HAYCHHS U €IUHHULIBI
$u3nUeCKUX BEJNWYHUH, HAXOOUTH (POPMYIIBI, CBSA3BIBAIOIINE AAHHYIO (PH3HUECKYIO
BEJINYMHY C JAPYTUMH BEJIMYHHAMH, CTPOHUTH TPa(QHUKH H3YUEHHBIX 3aBHCUMOCTEH
(U3NYECKUX BEJINYHH,

XapaKkTeprU30BaTh CBOWCTBA TeJ, (PHU3MUECKHE SIBICHHUS W TMPOLECCHL, HCIOIb3Ys
npaBuiIa CIOXKEHHUs CUJ (BIOJIb OMHOM mpsiMoii), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumena, TpaBUJIO paBHOBecHs pbrara (OJi0Ka), «30JI0TOE MPABUJIO» MEXAHUKH,
3aKOH COXPaHEHUs MEXAaHW4YeCKOM JHEeprud, IMpH O5TOM J[aBaTb CJIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aITMCHIBATH €r0 MATEMATHYECKOE BBIPAKEHHE,

OOBSICHATh (PU3UUECKHE SIBICHHS, MPOIECChI U CBOHCTBA TEN, B TOM YHCIE€ U B
KOHTEKCTe CUTyaluil MPakTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BbIABJIATb MPUYHUHHO-
-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE M3 1—2 JIOTHYECKMX IIaroB C OMOPOH Ha
1-2 u3ydeHHBIX CBOWCTBA (PH3UUECKUX SIBICHUH, (PHU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH,

pemwarb pacuérHble 3amadn B 1—2 1eHCTBUS, HUCHOJNB3YS 3aKOHbI U (HOpMyJIBI
CBsI3bIBatOIME (PU3MUECKHE BEIWYMHBI, HAa OCHOBE aHajM3a YCJIOBUS 3a7adu
3aMMChIBATh KPATKOE YCJIOBHE, MOACTABIATH (PU3MUECKHE BEIUYHHBI B (POPMYNBI U
NPOBOAUTH PACYEThI, HAXOIUTH CIIPABOYHBbIE IAHHBIC, HEOOXOIUMBIE ISl PEIISHHS
3a/1a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOW (PU3HUECKON BEINYHHBL,
pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO pEMINTh TNPU MOMOIIU (U3UIECKHX
METONOB, B OINHUCAHUM MCCIEIOBAHUS BBIACIATH MPOBEPAEMOE MPEAIOIOKEHUE
(runoTesy), pasau¥aTh W HMHTEPIPETHPOBATH MOJYYEHHBIH pPe3yJbTaT, HAaXOIUTh
OHNOKH B XOAE€ OIbITA, IEIaTh BBIBOABI 10 €T0 PE3YJIbTaTaM;

MPOBOJAUTH OMBITHI MO HAOIIOACHUIO (PU3MYECKUX SBJICHUN WIN (U3NIECKUX CBOWCTB
Tex. (OPMyNIHMPOBATh MPOBEPsieMble NPEATONIOXKEHUS, COOUPaTh YCTAHOBKY U3
NPEIJIOKEHHOTO 00OPYIOBaHMSI, 3aMTUCHIBATD X0/ OMBITA B (POPMYJIHPOBATH BBIBOAE,
BBITTOJIHATH MPSIMBbIE NU3MEPEHUSI PACCTOSHUS, BPEMEHH, MAacChl Tela, 00bEMa, CHIIbI U
TEMIEePaTypbl C HCIOJb30BAHUEM AHAJOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aIHCHIBATH
NOKa3aHUs MPUOOPOB C YUETOM 33JaHHOH aOCOIOTHOM MOTPEITHOCTH U3MEPEHUH,
MPOBOJAUTH HCCIIENOBAHNE 3aBUCHMOCTH OIHOM (PU3NYECKON BEIMUYUHBI OT OPYTOH C
UCTIOJIb30BAHUEM TIPSIMBIX U3MEPEHUH (3aBUCHMOCTHU ITyTH PABHOMEPHO ABHIKYILETOCS
TeJla OT BPEMEHU ABUKEHHUs TeNla, CUJIbl TPEHUSI CKOJIBKEHUs OT Beca Tesla, KaueCTBa
00paboOTKM TMOBEPXHOCTEH Tl W HE3aBUCUMOCTH CHJIBI TPEHHsS OT ILIOIIAIu
COTPUKOCHOBEHHUsI TeJ, CUJIbl YIPYTrOCTH OT YIAJMHEHUs MpPYKUHbI, BbITAJIKHBAIOLIEH
CHWJIbI OT O0BEéMa MOTPYKEHHOW 4YAaCTH TejJa W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHUCHMOCTH OT IUIOTHOCTH TeNa, OT INIyOHMHBI, HA KOTOPYIO MOTPYXKEHO TeJO,



YCJIOBHH TIUIABAHHS TEJ, YCIOBHI pPaBHOBECHS pbldara U OJIOKOB), y4acTBOBATb B
IUIAHUPOBAHUM Y4eOHOro HCCIeNOBaHMs, COOMpAaTh YCTAHOBKY U BBIMNOJHATH
U3MEPEHUs], CIeNysl MPeINIOKEHHOMY IUIaHy, (PUKCHUPOBATh PE3YyJbTAThI MOJYYEHHOM
3aBHCUMOCTH (U3MYECKUX BEJIMYMH B BHIE MMPEIJIOKEHHBIX TaOMHI W TpaduKos,
JeNaTh BHIBOJBI IO PE3YJIBTATAM UCCIICAOBAHUS,

NPOBOAUTH KOCBEHHBIE HW3MEPEHUs (U3MYECKHX BEJIMYUH (IUIOTHOCTh BEINECTBA
JKHUIKOCTH M TBEPAOro Tejla, CHJIa TPEHHMA CKOJBXKEGHUS, aBJIGHHE BO3yXa,
BBITAJIKMBAIOINAST CHJIA, [JEHCTBYIOIIAs Ha TNOrPYyKEHHOE B IKHUIKOCTb TEJO,
K03 (PULIMEHT TMONe3HOro AEHCTBUSI MPOCTBIX MEXAHM3MOB), CIENysl MPEAJIOKEHHON
WHCTPYKLMH: TIPU BBITOJIHEHUH U3MEPEHUN COOMPaTh SKCIIEPUMEHTAIBbHYIO YCTaHOBKY
U BBIYUCIIATH 3HAYEHNUE HCKOMOH BEJINYHHBL,

coOmonare TMpaBWja TEXHUKH Oe30macHOCTH mpu pabore ¢ JadopaTopHBIM
obopynoBaHueM,

yKa3blBaTh MPHHLMUIBI AEHCTBUS MPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOINArOIINUECs] COCYIbl, OapOMETp, pbIyar, MOABUKHBIN U
HETIOZIBIDKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh MPHHLUIBI JAEHCTBUS H3YYEHHBIX MNPHOOPOB U TEXHHUYECKUX
YCTPOHCTB C OMOPOH Ha WX OnMcaHus (B TOM 4YHCJE: TOAIIUMHUKH, yCTPOWCTBO
BOJIOTPOBO/A, THAPABIMYECKUI MpPECC, MAaHOMETP, BHICOTOMEp, MOPIIHEBOH HACOC,
apeoMeTp), UCIONb3Ysl 3HAHUS O CBOWCTBAX (PM3MUECKUX SIBJICHWH W HEOOXOIMMBbIE
¢du3ngeckue 3aK0HbI 1 3aKOHOMEPHOCTH;

NPUBOIUTE TPHUMEPbl (HAXOAWUTH HHPOPMALMIO O MPHUMEPax) MPAKTUIECKOTO
UCTIONIb30BaHUsT (PU3MYECKNX 3HAHUNA B TOBCEIHEBHOW JKU3HU IJIsI OOECTeueHHsI
Oe3omacHOCTH MpH OOpalieHuH ¢ npudOpaMu U TEXHHUYECKUMHU YCTPOHCTBaMH,
COXPAaHEHHs 370POBbSI M COONIONEHUS HOPM O3KOJOTHYECKOTO TIOBENEHUS B
OKpY>KaroLIen cpene;

OCYLIECTBIIATH OTOOpP HMCTOUYHMKOB HMH(popMaimu B HHTEpHETE B COOTBETCTBUH C
3alaHHBIM TIOMCKOBBIM 3aITPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUHI 1 MyTEM CPaBHEHUS
Pa3JIMYHBIX UCTOYHHUKOB BBIACISITH HHPOPMALIIO, KOTOPAs SIBJISIETCS IPOTUBOPEUHBOI
WJIA MOXET OBITh HETOCTOBEPHOI;

UCTIOJIb30BaTh MPU BBITIOJHEHUH YYeOHBIX 33JaHUH HAYYHO--TIONYJSIPHYIO JINTEPATYPy
(U3NUECKOro COAepKaHUs, CIPAaBOYHbIE MaTepHaNbl, pecypchl cetu HHrepHer,
BJIZeTh NMPUEMaMH KOHCIIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHuss HHPOpPMALUU W3
OIHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3naBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(pOpMaK (PU3NIECKOTO COACPIKAHUS, B TOM YUCIE NMyOJUYHO JeNaTh
KpPaTKHe COOOINEHHs O Pe3yJIbTaTaX MPOEKTOB MM YYEOHBIX UCCIEIOBAHMM, IPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYEHHBIH TOHATHHHBIA ammapat Kypca (U3HKH,
COIPOBO’KAATH BHICTYIJICHUE TIPE3E€HTALINEH,

IPU BBIMOJIHEHNH y4eOHBIX MPOEKTOB M UCCIENOBAHUN PACIpeneNsaTh O0s3aHHOCTH B
IPYIIE B COOTBETCTBHHU C TIOCTABJICHHBIMH 3a/1a4aMH, CJIEINUTD 32 BBITOJHEHHEM TUIaHA
NEeWCTBUH, aJeKBATHO OICHWBATb COOCTBEHHBIH BKJIQA B JEATEIBHOCTH TPYIIIIEL,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aUMOJIEHICTBHE, YUUTHIBAsE MHEHUE OKPY KAFOIINX.

K xonmy obOydeHus B 8 kjacce npenMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakatb CPOPMHUPOBAHHOCTD y 00YUAIOIIUXCS] YMEHUH!

WCTIOJIb30BaTh MOHATHUS: Macca U Pa3Mepbl MOJEKYJ, TEIJIOBOE IBHKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUSI BEUISCTBA, KPHUCTAJUIMYECKHE U aMOp(HBbIE Tena,
HACBILIEHHBI U HEHACBILIEHHBIN Map, BJAKHOCTb BO3AYyXa, TEMIIEPATypa, BHYTPEHHSS
SHEPrus, TEIJIOBOW ABUraTeNb, SJIEMEHTAPHBIN SJIEKTPUUYECKUN 3apsil, SJIEKTPUUIECKOE



1oJie, MPOBOAHUKU U JUAJNIEKTPUKH, MOCTOSHHBIN 3JIEKTPUYECKUIl TOK, MarHUTHOE
oJIE,

pa3nuyaTh sABJIEHUs (TEIUIOBOE PACIIMPEHHE W CXKaThe, TeIuionepenaya, TeIuioBOe
paBHOBeECHE, CMauuMBaHUE, KaNWUISIPHbIE SIBIEHUs, MHCIapeHHe, KOHAEeHcalus,
IJ1aBJIEHUE, Kpuctayumsauusi  (OTBepAeBaHUE), KMIIEHHe,  Teronepenadya
(TEerUIONpPOBOJHOCTb, KOHBEKLMS, W3IYYCHHE), SJEKTPHU3aLMUs TN, B3aUMOACHCTBHUE
3apsAa0B, AEHCTBUS BJIEKTPUYECKONO TOKA, KOPOTKOE 3aMblkaHHUeE, B3aUMOJENHCTBUE
MarHuToB, JEWCTBHE€ MArHUTHOIO MOJI HA MPOBOAHMK C TOKOM, 3JIEKTPOMAarHUTHAas
UHOYKOMS) TIO ONHCAHUID HX XapaKTepHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JAHHOE (PU3NIECKOE SIBICHHE;

pAacIio3HaBaTh MPOSIBJICHHE M3YYEHHBIX (PU3MYECKUX SBJICHUH B OKPYKAIOLIEM MHpE, B
TOM 4Hcle (U3NYECKHE SBJICHUS B MPHPOJAE. TOBEPXHOCTHOE HATSDKEHHE U
KalWJUIApHbIE SIBIEHUsT B IPUPOAE, KpUCTaulbl B mnpupopae, usiaydeHue ConHua,
3aMep3aHne BONOEMOB, MOpCKHe Opusbl, 0Opa3oBaHWE POCHI, TyMaHa, WHEs, CHEra,
JJNIEKTPUYECKHE SIBICHUST B atMocdepe, BJIEKTPUYECTBO JKUBBIX OPraHH3MOB,
MarHuTHOE moyie 3emud, aped¢ NOMOCOB, POJb MACHUTHOTO TOJS IJIs XKU3HH HA
3emJie, MONSIPHOE CHUSIHHE, MPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 337ady B y4eOHYIO,
BBIJIEJISATh CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKH) (PU3NUECKHX SIBICHUIL,

OIUCBIBATh U3YUEHHBIE CBOMCTBA TeN U (PU3NUYECKHE SIBICHUS, UCTIONb3YS (prusnueckue
BEJINYMHBI (TEMIIEpaTypa, BHYTPEHHsI SHEPrus, KOJIMYECTBO TEIUIOTHI, YIENbHas
TEIUIOEMKOCTb  BELECTBAa, yJelbHas TeIUIoTa I[IJIaBJI€HUs, YAeNlbHas TeIioTa
napooOpa3oBaHusi, yaeNbHAas TEIUIOTa CrOPaHMs TOIUINBA, KO3((HLIMEHT moje3HOro
NEeNCTBUs TEIUIOBOM MAallMHBI, OTHOCUTENbHAsI BIAXKHOCTb BO31yXa, 3JIEKTPUUECKUI
3apsn, CuJla TOKa, OJJIEKTPUYECKOe HaIlpsDKeHHe, CONPOTHUBJIEHHE IPOBOAHMKA,
yIeJIbHOE COMPOTHBIJICHUE BEINECTBA, Pa00Ta M MOIIHOCTD 3JIEKTPUUECKOTO TOKA), IPU
OMUCAHUU TMPABUJIBHO TPAKTOBATH (PU3NUYECKUH CMBICI HCIIONb3YEMBIX BEJIUYMH,
0003HaYeHHsT M €OUHHULbI (PU3NUIECKUX BEJWYHH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE
IaHHYI0 (HU3UYECKYI0 BEJNUYMHY C JPYTMMU BEJIWYHHAMH, CTPOUTH Trpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJNYHH,;

XapakTepU30BaTh CBOWCTBA TeJ, (PHM3MUECKUE SIBICHHUS W TMPOLECCHl, HCIOJIb3Ys
OCHOBHbBIE€ TOJIOKEHUS] MOJIEKYJIAPHO--KUHETUYECKON TEOpUM CTPOEHMs BEILEeCTBa,
NPUHLMN CYNEPro3ULMH ToJel (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXPaHEHUs
3apsna, 3akoH Oma fans ydacTka uenu, 3akoH JDxoyna—JleHna, 3akoH COXpaHEHMUs
SHEPruM, TPU 5TOM OaBaTh CJIOBECHYIO (POPMYJHPOBKY 3aKOHA M 3aIUCHIBATH €TI0
MaTeMaTU4YECKOE BbIPAXKEHUE;

OOBSICHATh (PU3NYECKHE MPOLECCHl M CBOHCTBA TEJ, B TOM YHUCIE€ U B KOHTEKCTE
cuTyauui MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBJISITH
NPUYMHHO-CJICCTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOrMYeCKHX INaroB C
oropoi Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX SBICHUN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemwatb pacuérHble 3ama4u B 2—3 JEHCTBUS, HUCHONB3YS 3aKOHbI U (HOPMYJIBL,
CBsI3bIBAIOINME (PU3MUECKHE BEIUYMHBI, HAa OCHOBE aHajHM3a YCJIOBUS 3a7adu
3alMChIBATh KPAaTKOE YCJIOBME, BBIABJIATH HENOCTATOK AAHHBIX AJIA PELICHMs 3aauH,
BBIOMPATH 3aKOHBI U (POPMYJIbL, HEOOXOIUMBIE IS €€ PEIleHUs], TPOBOAUTD PACUETHI U
CpaBHUBATH MOJyYEHHOE 3HaUeHHE (PU3NIECKON BETMUNHBI C U3BECTHBIMH JaHHBIMUY,
pacrio3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pEMINTh NPU MOMOIIU (U3UIECKHX
METOZIOB,  MCIOJNB3Yys  ONHCAaHWE  UCCIEeNOBaHUS,  BBbIIEISATb  MPOBEpseMOe
MPEIIONIOKEHNE, OLIEHHUBATh MPAaBUJIBHOCTb MOpsiiKa MPOBEAEHUs HCCIEeI0BaHus,
ZIeNaTh BbIBOJBL,



MPOBOJAUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBJICHUN WIN (PU3NIECKUX CBOWCTB
Ten (KamWUISIpHBIC SIBIEHUs, 3aBUCHMOCTh JaBJCHUS BO3[yXa OT ero o0néma,
TEMIIePaTypPbl, CKOPOCTH MPOLIECCA OCTHIBAHMS M HATPEBAHMS NP M3JIyYEHHH OT IIBETA
u3Iydaroue (moryomaromel) TMOBEPXHOCTH, CKOPOCTb HCHApPEHHUsT BOOBI  OT
TEMIEpaTypbl JKUAKOCTH U IUIOIAAW €€ TOBEPXHOCTH, OJJIEKTPH3alus Tel U
B3aUMOJIEIICTBHE 3JIEKTPHUUECKUX 3apsI0B, B3aMMOACHCTBHE MOCTOSHHBIX MarHWTOB,
BU3YyaJIM3aLHsi MATHUTHBIX TOJIEH OCTOSSHHBIX MarHUTOB, NEHCTBHSI MArHUTHOT'O TOJIS
HA TIPOBOIHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHHUTA, CBOMCTBA 3JIEKTPOABHIATENS
MOCTOSTHHOTO TOKa). (hOPMYJIUPOBATh TMPOBEPSiEeMbIe TMPEATIONONKEHUs, CcoOUpaTh
YCTAHOBKY M3 TMPEIJIOKEHHOro OOOpYMOBaHMs, OIUCBHIBATH XOA OIbITa U
(hOopMyJTUPOBATH BBIBOJIBI,

BBITIOJIHATD MPSIMBIE M3MEPEHUST TeMIepaTypbl, OTHOCUTENBHON BJIAKHOCTU BO3IYyXa,
CHJIBI TOKa, HANpPsDKEHUs] C HCIOJIb30BAHUEM AaHAJIOTOBBIX NPUOOPOB M JATYHKOB
¢u3nUecKUX BEJMYUH, CPAaBHUBATh pPE3YJbTaThl H3MEPEHHUH C YYETOM 3aJaHHOHN
abCOFOTHOH MOTPEITHOCTY,

MPOBOJAUTH UCCIIENOBAHUE 3aBUCHMOCTH OJHOW (PU3MUECKON BENMYHHBI OT APYTod C
UCTIOJIb30BAHUEM TIPSIMBIX U3MEPEHU (3aBUCHMMOCTb CONPOTHUBIICHHUS NMPOBOIHUKA OT
€ro JUJIMHBI, IJIOLIaIN MOMEPEYHOr0 CEUEHHs M yEIbHOrO CONPOTUBIICHUSI BEILIECTBA
MPOBOJHHKA, CUJIBI TOKA, UAYIIETO Yepe3 MPOBOAHMK, OT HANPSDKEHHS HAa TPOBOIHHUKE,
UCCIIEIOBAHNE TOCTIEOBATEIBHOIO M IapajuIeIbHOrO COEAMHEHUIH NPOBOMHUKOB):
IUITAHUPOBATh MCCIENOBAHNUE, COOMPATh YCTAHOBKY M BBIMOJNHATh M3MEPEHHS, CIEIysI
NPEIJIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3YJIbTAThl MOJYYEHHOW 3aBUCUMOCTH B BHUIE
TabuI U TPaduKOB, AENATh BEIBOABI 110 PE3yJIbTATaM HCCIIEIOBAHNS,

NPOBOAUTH KOCBEHHbIE M3MEPEHUS (PH3MUECKHMX BeIMYUH (yAeNbHas TEIUIOEMKOCThb
BEIECTBA, COMPOTUBJICHNE MPOBOAHMKA, padoTa U MOLTHOCTh 3JEKTPUUYECKOrO TOKA):
IUIAHUPOBATh HM3MEPEHHs, COOMpaTh HKCIEPUMEHTAJIbHYK) YCTAHOBKY, CIEYs
NPEIJIOKEHHON MHCTPYKIUH, U BBIYUCIIATD 3HAYCHHE BEJTUUNHBL,

coOmonare TMpaBWja TEXHUKH Oe30macHOCTH mpu pabore ¢ JadopaTopHBIM
obopynoBaHuEM,

XapaKTepU30BaTh MPHHLMUIBI JEHCTBUS H3YyYEHHBIX TNPUOOPOB U TEXHHUECKUX
YCTPOHCTB C OMOPON Ha WX OMHUCAaHUS (B TOM YHCJIE. CHCTEMa OTOIUICHHs JOMOB,
TUTPOMETpP, TapoBas TypOWMHA, aMIepMeTp, BOJBTMETP, CUYETUHK SIEKTPUYECKOH
SHEPTrHH, JJIEKTPOOCBETUTENbHBIE MNPUOOPBI, HArpeBaTeNbHBIE JJIEKTPOIPUOOPHI
(mpuMepel), SIEKTPUYECKHE MPEIOXPAHUTENH, SJEKTPOMATHHUT, 3JIEKTPOABHIaTENb
MOCTOSIHHOTO TOKAa), WCHOJB3ys 3HAHUS O CBOWCTBAaX (U3NYECKUX SIBICHUH U
HeoOXxoauMble (PH3HUECKUe 3aKOHOMEPHOCTH,

pacrio3HaBaTh MPOCThIE TEXHHYECKHE YCTPOICTBA M H3MEpPUTENbHBbIE NMPUOOPHI IO
CXe€MaM M CXE€MAaTHYHBbIM PUCYHKaM (PKHIKOCTHBIH TEPMOMETP, TEPMOC, MCUXPOMETD,
TUTPOMETp, [IBUTaTeIb BHYTPEHHEIrO CrOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABISTH
CXEMBI 3JIEKTPUYECKHX LIeNel ¢ MOCIeAOBaTENIbHBIM M MapajuIebHbIM COSAMHEHNEM
3JIEMEHTOB, Pa3Jiyasi yCIOBHbIE 0003HAYEHHS JIEMEHTOB SJIEKTPUYECKHX LIETIeH;
NPUBOIUTE TpPHUMEPbl (HAXOAWUTh WHPOPMALMIO O TMpPUMEpPax) MPAKTHIECKOTO
UCTIONIb30BaHUsT (PU3MYECKNX 3HAHUNA B TOBCEIHEBHOW JKU3HU sl OOECTeueHHsI
Oe3omacHOCTH MpH OOpalleHuH ¢ NpudOpaMu U TEXHHUYECKUMH YCTPOHCTBaMH,
COXPaHEHHMs 3I0POBbSI M COONIONEHUS HOPM OKOJIOTUYECKOTO TIOBEACHUS B
OKpY>KaroLIen cpene;

OCYLIECTBIISITh MOMCK HH(pOpMaruu (U3NIECKOro conep:kanus B HTepHETe, Ha
OCHOBE HMEIOLINXCS 3HAHUH M TyTEM CPAaBHEHHs [OMOJHUTENBHBIX HCTOUYHUKOB
BBIJENATE MH(OOPMALMIO, KOTOpasl SIBJISIETCS MPOTHBOPEUMBOW WM MOXKET OBITh
HEJIOCTOBEPHOM,



HCIOJIb30BATh TPH BBIMOJIHEHUN Y4eOHBIX 3aJaHUH HAy4HO--TIOMYJISIPHYIO JINTEPATYPY
(pHU3MUECKOro comepiKaHusi, CIpPAaBOYHbIE MaTepHajbl, pecypchl cetn HTepHer,
BJIAJ€Th MpUEMAMH KOHCIIEKTUPOBAHHUS TEKCTa, npeoOpa3oBaHus MHPOPMALH U3
OZIHOM 3HAKOBOM CHCTEMBI B APYTYIO;

co3laBaTh COOCTBEHHbIE NHCbMEHHBIE W KpaTKWe YCTHble cooOmeHus, o0olmmas
UH(OPMALIMIO M3 HECKOJbKHX HMCTOYHHUKOB (DPU3UUECKOrO COAEPKAHMS, B TOM HYHUCIE
nyOJMYHO  MPEACTaBIATb  PE3yJbTaThl NPOEKTHOHW MM  HCCIEIOBATENBLCKOMN
IEATENIbHOCTH, TIPH 3TOM IPAMOTHO HCIOJb30BATh U3YYEHHBINH MOHSTHHHBIN ammapar
Kypca pHU3HKH, COMPOBOKAATH BHICTYIICHUE MTPEe3eHTALIUEH;

NpPU BBIMOJHEHUH Y4YeOHBIX MPOEKTOB M HCCIAEAOBAaHHH (PU3MYECKHX MPOLIECCOB
pacnpenensaTe 00S3aHHOCTU B IPYINE B COOTBETCTBUH C MOCTaBJICHHBIMU 3aJauaMH,
CeNUTh 32 BBINOJHEHHEM IUIJaHa IEWCTBHI M KOPPEKTUPOBATH €ro, aaeKBaTHO
OLEHMBaTh COOCTBEHHBIH BKJIQH B  JAEITEIbHOCTb  TPYIIbL,  BBICTPAHBATH
KOMMYHHUKATHBHOE B3aMO/IEICTBHUE, MPOSBIISIS FTOTOBHOCTh pa3peraTb KOHQIUKTHL

K xonmy obOydeHust B 9 kjacce npenMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMHUPOBAHHOCTD y OOYUAIOIINXCS] YMEHUH!

WCTIONIb30BaTh TMOHATHUS CHUCTEMa OTCU€Ta, MaTepualibHas TOYKA, TPAEKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO ABMKEeHUs, AedopManus (yrnpyras, miacTHiecKas),
TPEHUE, LEHTPOCTPEMUTEIIPHOE YCKOPEHHUE, HEBECOMOCTb M MEPErpy3KH, LEHTP
TSDKECTH, aOCONIOTHO TBEPIOE TEJNO, LEHTP TSDKECTH TBEPAOTO Teja, PaBHOBECHE,
MEXaHU4YeCKue KoJlieDaHWsi U  BOJIHBL, 3BYK, WH(PPa3BYyK U  YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMATrHUTHBIX BOJIH, CBET, OJU30PYKOCTh U
JNAJIbHO30PKOCTb, CHEKTPbl WCIYCKaHWS W TOMIomIeHus, anbda-, Oera- U ramma-
U3JTyYEHHUs], U30TOIIbI, sIACPHAs SHEPTETHKA,

pa3juuaTh SIBICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE NBIKEHUE,
PaBHOYCKOpPEHHOE MPSIMOJIMHEHHOE IBIDKEHHE, CBOOOIHOE MaJeHNUE Tell, pPABHOMEPHOE
OBIDKEHUE 110 OKPY>KHOCTH, B3aUMOJACHUCTBUE TeEJ, PEAKTUBHOE [BUXKEHUE,
KosebaTeNbHOE ABIDKEHHE (3aTyXarollue W BBIHYXKIEGHHBIE KOJeOaHHs), PE30HAaHC,
BOJIHOBOE JBHXKEHHE, OTPAKECHHE 3BYyKa, MNPAMOJUHEHHOE pacrpoCTpaHEHUE,
OTpa’K€HUE U MPEJIOMIICEHHE CBETA, NTOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE
Oenoro ceBera B CHEKTP M CIOXKEHHE CIIEKTPAJIbHBIX I[BETOB, MHUCIIEPCUSI CBETA,
€CTeCTBeHHAsI PAJHOAKTUBHOCTb, BOSHUKHOBEHHUE JIMHEWYATOrO CIEKTPA H3JTyYEHUSs)
MO0 OMHCAHUIK) MX XapPaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB, JAEMOHCTPHUPYIOIIHX
NaHHOEe (PU3UUYECKOE SBJICHUE,

pacrO3HABATh MPOSIBJICHUE M3YYEHHBIX (PH3UUECKUX SIBJICHUN B OKpY’KaromeM Mupe (B
TOM 4YHciie (PU3NYECKHE SIBJICHUS B TPUPOJIE. MPHJIMBBI U OTJIUBBI, BIKEHUE TJIAHET
ConHe4HOM CUCTEMBI, PEAKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHE, CEMCMUYECKHE BOJHBL, LIYHAMH, 3XO, I[BETa TeJ,
ONTUYECKHE  SIBJICHUST B  TPHUPONE, OWOJOrHYecKoe  AeWCTBHE  BHAMMOTO,
yIBTPA(pUOIETOBOTO U PEHTTEHOBCKOTO HM3JIyYEeHUN, €CTECTBEHHBIA PaIuOAKTHBHBIN
(OH, KOCMHYECKHE JIy4H, PaJUOAKTHBHOE W3JIYYCHHE TNPUPOJHBIX MHHEPAJIOB,
NeNCTBUE PATMOAKTUBHBIX M3JIYYCHUN HA OPTraHU3M 4YeJIOBEKa), MPHU 3TOM MEPEBOAUTH
MPAKTHYECKYIO 33/1a4y B Y4€OHYIO, BBIIEISITH CYIIECTBEHHBbIC CBOWCTBA (MIPU3HAKU)
(bu3NIeCKHX SIBICHUIL,

OMHCHIBATh U3YYCHHBIC CBOWCTBA TeJ U (PU3NUECKUE SBIICHUS, UCTIONB3YsT (PU3NIECKUE
BEJIMYMHBI (CPEHsISt 1 MCHOBEHHAsl CKOPOCTb Tella MPU HEPABHOMEPHOM IBUKCHHH,
YCKOPEHHE, MEePEeMEIICHHE, MyTh, YIJIOBAass CKOPOCTb, CHJIa TPEHUs, CUJIa YIPYTrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MAafeHMs, BEC TeJa, UMIYJIbC TeJa, UMITYJIbC
CHWJIbI, MEXaHU4YeCKasi paboTa U MOILIHOCTb, IOTCHLUAIbHASI SHEPTHUS TeJIa, TOTHATOTrO
HaJ TIOBEPXHOCTBIO 3€MJIH, TIOTEHIHATbHASI SHEPTHS CXKATOU MPY>KUHBI, KHHETUYECKAs



SHEprus, TOJIHAsE MEXaHW4eCKas SHEepPrHs, Mepuox U dYacTtoTa KosebaHuH, IJIrHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, MOKA3aTelb MPEJTOMICHHS
Cpeabl), MPH OMUCAHWU TPABHIBHO TPAKTOBATh (PU3MUYECKUI CMBICHT HCIOIb3yEMBIX
BEJINYMH, OOO3HAUEHUS U €OUHHULBl (U3NYECKHX BEJIMYWH, HAXOOUTh (HOPMYJIbI,
CBSI3bIBAIOIIME NAHHYIO (PU3UUECKYI0 BEJIWYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpad MKy U3y4EeHHBIX 3aBUCUMOCTEH (PH3MUECKNX BEITUYHH;

XapaKTepU30BaTh CBOIMCTBA Tell, (PU3MUECKHE SIBJICHUS M MPOLIECCHI, HCIONb3Ys 3aKOH
COXPAHEHHsI SHEPTHH, 3aKOH BCEMHPHOTO TSTOTEHUs, MPUHIMII CYMEPIO3ULIUU CHII,
MPUHLHAI OTHOCHTENBbHOCTH [ anunest, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHHUS HMITYJIbCA,
3aKOHBbI OTPAKEHUS M TMPEJIOMJICHHS CBETa, 3aKOHBI COXPAaHEHHs 3apsiOBOTO H
MacCOBOIO 4YHCEI TMpPH SAEPHBIX pEAKLHsX, NPH 3TOM J1aBaThb CIIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIIHCHIBATH €r0 MATEMATHYECKOE BBIPAKEHHE,

OOBSICHATh (PU3NYECKHE MPOLECCHl M CBOHCTBA TEN, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallMid  TPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIIBIATD  NMPUYHMHHO--
CJIEZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKUX IIaroB C OMOpOi Ha 2—
3 UW3y4eHHBIX CBOWCTBA (PU3UUECKUX SBICHHUH, (PU3NYECKUX 3aKOHOB  HJIH
3aKOHOMEPHOCTEH;

pewmarb pacyéTHble 3a7au (OMUPAOIINECcs Ha CUCTEMY M3 2—3 YPaBHEHUI ), HCTIOB3Ys
3aKOHbI W (PopMyJbL, CBsI3bIBaOIIUE (DH3MUECKHE BEJIMYMHBI. Ha OCHOBE aHaN3a
yCIOBHS 3aayd 3alHUChlBaTh KPAaTKOE YCJIOBHE, BBIABISTH HENOCTAIOINNE WU
n30BITOYHBIE AHHBIE, BHIOUPATh 3aKOHBI M (POPMYJIBI, HEOOXOIUMBIC AJISI PEIICHUS,
NPOBOAUTH PAcuyéTbl U OLEHHWBATh PEATHUCTUYHOCTb TIOJYYEHHOrO 3HAYECHUs
(U3IYECKON BEIMYNHBI,

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO pEMINTh NPU MOMOIIU (U3UIECKHX
METO/IOB,  WCIOJNB3ysl ~ ONMHCAaHHE  HWCCIENOBAHMS,  BBIACNATH  MPOBEPSiEMOe
NPEANONIOKEHUE, OLICHWBATh IPABHIIBHOCTh TOPSOKa MPOBENEHUS] HCCIENOBAHUS,
JeNaTh BBIBOJBI, HHTEPIPETHPOBATD PE3yJIbTAThl HAOMIOAEHUH U OIBITOB;

MPOBOJAUTH OMBITHI MO HAOMIOACHHUIO (PU3MUECKUX SBJICHUN WM (U3NIECKUX CBOWCTB
Ten (M3y4eHue BTOporo 3akoHa HprOTOHA, 3aKOHAa COXpPaHEHHs YHEPTHH, 3aBUCHMOCTD
nepuoaa konedbaHuil NPy KMHHOTO MasTHUKA OT MAacChl rPy3a U JKECTKOCTH NPYKUHBI U
HE3aBHUCHMOCTb OT aMILTUTY/bI MaJIbIX KOJICOaHUH, PSMOIMHEHHOE PacIpOCTpaHEHUE
CBETa, pPAa3JIioXKeHHe Oeloro CBeTa B CIIEKTP, H3Y4YEHHE CBOWCTB HM300paKeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300paxKeHUsl IpeaMeTa B coOuparomed JIHH3E,
HaOJMIOIEHNE CIUIOIIHBIX M JIMHEWYAThIX CIIEKTPOB H3JYYEHUs]): CaMOCTOSITEIBHO
cobupaTh yCTaHOBKY M3 N30BITOYHOrO HaOOpa 000pyIOBaHMS, ONUCHIBATH XOJ OIbITA U
€ro pe3yJbTaThl, (OPMYTHUPOBATH BHIBOMBI,

NPOBOAUTH TPU HEOOXOAWMOCTH CEPUI0 TPSIMBIX H3MEPEHUH, OmNpenensis cpenHee
3HaYeHHE H3MepsieMoll BeNMWYHHbI ((POKYCHOE paccTosHuE COOMpArOIIEe JIMH3BI),
00OCHOBBIBaTH BBIOOP crioco0a m3MepeHust (I3MEPUTENBLHOTO PUOopa);

NPOBOJAUTH HCCIIEIOBAHNE 3aBUCUMOCTEH (PU3NYECKUX BEJIUYHUH C HCIOJIb30BAHHUEM
NpsSMBbIX HM3MEPEHUH (3aBUCUMOCTh NYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
OBIKEHUH O€3 HaudalbHOM CKOpOCTH, TMepuoja KojebaHui MaTeMaTH4ecKOoro
MasiTHUKa OT IJIMHBI HUTH, 3aBUCHMOCTH yIJIa OTPAKEHHs CBETA OT yIiia MajieHHs |
yIiia IpeNoOMIIeHUs OT yIJla MajeHus). TUIAHUPOBATh HUCCIENOBAHUE, CAMOCTOSTEIBHO
coduparb yCTaHOBKY, (PUKCHpPOBATh pPe3yJbTaTbl MOJYyYEHHOH 3aBHCUMOCTHU
¢u3ndeckux BEIMYUH B BHIE TAOMUI U rpadUKOB, AENAaTh BBIBOABI MO PE3yJIbTaTaM
HCCIIEZIOBAHNS,

NPOBOAUTH KOCBEHHBIE H3MEpPeHUs (PH3MUECKUX BENUYUH (CpemHssl CKOPOCTb U
YCKOpEHHUE Teja MPH PABHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOIHOTO MajeHMUs,
KECTKOCTb TPYXKUHBI, KO3QOHULMEHT TPEHHs CKOJBKEHUs, MEXaHH4eckas pabora u



MOIIHOCTb, YacTOTa M TMepHoA KojeOaHMH MaTeMaTHYeCKOr0 U MPYKUHHOTO
MasTHUKOB, ONTHYeCKas Cuia CcoOHMparomed JIMH3bL, pPagHOAKTUBHBIA  (POH):
IUIAHUPOBATh H3MEPEHUs, COOMpPaTh SKCIEPUMEHTANIBbHYI0 YCTAHOBKY W BBIMNOJIHATH
U3MEPEHUs], CIEAYS NMPEIOKEHHON WHCTPYKUMHU, BBIYMCIATH 3HAYEHUE BEIMYHUHBI U
aHAJIM3UPOBATh IIOJNyYEHHBbIE PpE3yNbTaThl C YYETOM 3aJaHHOH IOTrPEIHOCTH
WU3MEpPEHHUI,

coOmonarh TMpaBWja TEXHUKH Oe30macHOCTH mpu  pabore ¢ JadopaTopHBIM
obopynoBaHueM,

pa3NIM4aTh OCHOBHBIC TNPH3HAKH H3yUEHHBIX (PU3NUECKUX MOJeNel: MaTephasibHas
TOUKa, a0CONIOTHO TBEPIOE TENIO, TOUYEYHBI HMCTOYHHMK CBETA, Jy4, TOHKAs JIMH3A,
IUTAHETApHAsE MOJIENIb aTOMA, HYKJIOHHAst MOJIENIb aTOMHOTO SI/1pa,

XapaKTepU30BaTh MPHHLUIBl JAEHCTBUS H3YYEHHBIX MNPHOOPOB U TEXHHUYECKUX
YCTPOHCTB C OMOPOH HA UX OMMCAHU (B TOM YUCIE: CITUIOMETP, TATUYHUKHU MOJIOKEHHUS,
PaCCTOSIHUS M YCKOPEHMUS, PAKeTa, HXOJIOT, OUKH, IIEPHUCKOII, (poToanmnapar, ONTHUIECKHE
CBETOBOJIbI, CIIEKTPOCKOI, IO3MMETpP, Kamepa Buibcona), HCmOnb3ys 3HAHUSA O
CBOMNCTBax (PU3NIECKHX SBICHUH U HEOOXOOMMBbIe (PU3HUECKHEe 3aKOHOMEPHOCTH,
UCTIOJIb30BaTh CXEMBl U CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOHCTB,
U3MEPUTENbHBIX TPUOOPOB U TEXHOJOTHUECKUX MPOLECCOB IMPH PEIICHUH Y4eOHO--
NPAaKTUYECKUX 3a7a4, ONTHYECKHUE CXEMBbI JUIsl OCTPOSHHST M300pakeHUH B IIJIOCKOM
3epKajie U cobuparoiieii JInH3e;

NPUBOIUTE TpPHUMEPbl (HAXOAWUTh HHPOPMALMIO O TNpPUMEpPax) MPAKTHIECKOTO
UCTIONIB30BaHUsS (PU3MYECKNX 3HAHWHA B TOBCEIHEBHOW JKU3HU ISl OOeCTeueHHsI
Oe3omacHOCTH MpH OOpalieHuH ¢ npudOpaMu U TEXHHUYECKUMHU YCTPOHCTBaMH,
COXPAaHEHHs 370POBbSI M COONIONEHUS HOPM O3KOJOTHYECKOTO TIOBENEHUS B
OKpY>KaroLIen cpene;

OCYLIECTBIIITH MOMCK HH(popManuu ¢usndeckoro conepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (POPMyIHPYsl TOMCKOBBIM 3ampoC, HAXOAUTb IYTH OIPEeNIeHUs
JOCTOBEPHOCTH TOJIyY€HHOW WH(POpPMAIMM HAa OCHOBE UMEIOIIUXCS 3HAHUU U
TOTOJTHUTEIBHBIX HCTOYHUKOB,;

UCTIOJIb30BaTh MPHU BBITIOJHEHUH YYEOHBIX 33aHUN HAYYHO--TIONYJSIPHYIO JINTEPATYPY
(U3NUECKOro COAepKaHUs, CIPAaBOYHbIE MaTepHaNbl, pecypchl cetu HHrepHer,
BJIZeTh NMPUEMaMH KOHCIIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHuss HHPOpPMALUU W3
OZIHOM 3HAKOBOM CUCTEMBI B JPYIYIO;

co3naBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHNST HA OCHOBE MH(pOpMaLuu
U3 HECKOJBbKHUX MCTOYHHKOB (PM3MUECKOro COnmep KaHus, MyOIMYHO MpPEICTaBISTh
pe3yJbTaThl MPOEKTHOW HMJIM MCCIENOBATENbCKON AESITEIbHOCTH, MPH 3TOM IPAMOTHO
UCTIONIb30BaTh HM3YYECHHBIH TOHATUHHBIN anmapaT H3y4aeMoro paszaena (Qu3ukud H
COIPOBOKAATh BBICTYIUIEHUE Mpe3eHTalHel ¢ y4€TOM OCOOEHHOCTEH ayAauTOpuu
CBEPCTHHKOB.
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