[Ipunoxenne 1

N3MeHeHNs1, BHECEHHDbIE B CO/lep:KaHie padodel NMPOrpamMmMbl 1o
yueOHOMY npeaMeTy «Pu3uka» B COOTBETCTBHU C (peiepaibHOM
padoueil mporpaMMoii 0OCHOBHOT0 00111ero 00pa3oBaHuUsA MpPeaMeTa
«DU3UKa»

Kak ¢usmuka u apyrue ecrecTBEeHHbIE HAyKu M3y4aroT npupoay. EcrecTBeHHO-
HAy4YHBIN METOJI ITIO3HAHHS.

B3anMocBsI3p MEXAY CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHUSAX
U UX aTOMapHO-MOJIEKYJISIPHBIM COCTOSSHUEM. OCOOEHHOCTH arperaTHbIX COCTOSIHHIA
BO/JIBI.

Onucanue GU3NYECKUX SBICHUN C TOMOIIBIO MOJIETIEH.

[THeBMaTHUecKre MalnHbL. [ MIpOCTaTHUECKHUI TTapaIoKC.

CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMa BEIIECTBA.

Cpennsst CKOPOCTb ITPU HEPABHOMEPHOM JIBM)KEHUH. 3aKOH MHEPLUH.

Cuna TsKeCTH Ha Ipyrux mianerax. HesecomocTs.

Macca u pasmepsl aTOMOB U MOJIEKY L.

CMaurBaHMe U KallWJUIIPHBIE SIBJICHUS.

TeroBoe paciIMpeHUe U CxKaTUE.

VYpaBHeHME TEII0BOTO OanaHca.

3akoH Kynona.

HanpsbkeHHOCT  dnekTpuueckoro  moiigs.  IlpuHmmm — cynmepno3unuun
BJIEKTPUYECKUX TTOJIEH.

Onektporenepartop. CrnocoObl  MOJY4YEHUS  DJIEKTPUUYECKOHM  HHEPruUu.
DNEKTPOCTaHIIMU BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTUU.

Omneitel apanes. SBnenue 35ekTpoMaratuTHON HHAYKUMK. [IpaBuno Jlenna.

JlyueBass moxens cBerta. 3atMenus Connua u Jlynsl. [lonHoe BHyTpeHHEe
OTpakeHUE cBeTa. VCronp30BaHue MOJHOIO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX
cBeToBojax. Pasznoxxenue Oenoro cBera B crnekTp. Ombitel HeloroHa. Croxenue
CIIEKTpAJIbHBIX 1BETOB. Jlucmepcus cBera. baM30pyKOCTh M JaIbHO30PKOCTD.
OnTrueckas cucrema goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

[lepuon u wactora obpareHus. JInneitHast u yriioBasi CKOpOCTH.

JIBrkenue maHeT Bokpyr ConHia.

Pabota cun Ttspkectu, ynpyroctd M TpeHus. CBsi3b dHEpruM M padOTHI.
[loreHunanbpHass dSHEpPrust Tena, MOMHATOTO HAJ  THOBEPXHOCTBIO  3EMIIM.
[loreHumanbHass dHEpPrusi Cxkaroud NpyxuHbl. KuHetmyeckas sHeprus. Teopema o
KUHETUYECKOW IHEPTUH.

MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEHCMUYECKUE BOTHBI

HNudpa3Byk u ynpTpa3Byk

Hcnonp30BaHue 3JEKTPOMArHATHBIX BOJIH U1 COTOBOM CBSI3H.

[Iepuon nosypacmnana aroMHbIX sziep. M30Tormbl

PaBHOBecue maTepHalibHOM TOYKH. AOCOIIOTHO TBepaoe Teno. PaBHoBecue
TBEPAOTO TeJa C 3aKPEIVIEHHON OChI0 BpaneHusi. MoMeHT cuiibl. LleHTp TsixecTH.



JlabopaTopHblie paOOThI ¥ OTIBITHI:

«3MepeHne pacCTOSSHUI,;

«IIpoBeneHne wuccienoBaHUM MO MPOBEPKE IIOJETa MIApUKA, IYHIEHHOIO
TOPU30HTAJIBLHO, TEM 0OJIbIIIE, YeM OOJIbIIIE BHICOTA MTYCKaY;

«OnbITHI MO 0OHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKEHUSD;

«OrmpeneneHune NaBlieHUs BO3AyXa B OAJIJIOHE LITIPUIIA.

«M3mepenne TemiepaTypbl IPU TOMOIIM JKHUJIKOCTHOTO TEPMOMETpA H
JaTYuKa TeMIepaTypy;

«M3ydyeHune 3aKk0Ha COXpAHEHUSI MEXaHUYECKON YHEPTUINY,

«KoHcTpynpoBaHue apeoMerpa Wiu KOHCTPYUPOBAHUE JIOAKU U ONPEICTICHUE
€€ TPy30IM0bEMHOCTIY;

«OmnpeneneHne cpeaHed CKOPOCTU CKOJBKEHHS Opycka WM IIapuka II0
HAKJIOHHOM IIJIOCKOCTH,

«KoHcTpynpoBaHuE JIOJIKU U ONPEICIICHUE €€ TPY30II0ABEMHOCTIY;

«/3ydyeHne CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH C TOMOIIBI0O MOOUIBLHOTO
TenedoHay.




[Ipunoxenue 2

N3meHeHus1, BHeCEHHbIE B IVIAHUPYeMbIe pe3yJbTaThl pado4yeil NporpaMmbl 1o
yueOHOMY npeaMeTy «Pu3uKa» B COOTBETCTBHMH € (peepaibHO padoyei
NMPOrpaMMoii OCHOBHOT0 001ero o0pazoBanus npeamera «Pu3nka»

N3yuyenue pu3nku Ha ypOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs HAMpPaBIECHO Ha
JTOCTH)KEHUE JIMYHOCTHBIX, METaNpEeAMETHBIX M MPEIMETHBIX 00pa30BaTENbHbIX
pEe3yJIbTaTOB.

B pesynbrare uzydeHus: Gu3NKu Ha ypOBHE OCHOBHOTO OOIIETO 00pa3oBaHUS Y
oOy4arorerocss OynyT chOpPMHUPOBAHBI CICAYIOIMHNE JUYHOCTHbIE Pe3yJibTAThI B
YacTu:

1) maTpMoOTH4YECKOr0 BOCIIMTAHUA:

— TMpPOSIBIICHHUE HWHTEpPECa K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bu3nYeCcKoil HayKH;
— [IEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— TOTOBHOCTh K aKTMBHOMY Y4YacCTHIO B OOCYXJIEHHHM OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TPOOJIEM, CBSI3AHHBIX C MPAKTUYECKUM TPUMEHEHHEM JIOCTHUKEHUMN
busuKy;
— OCO3HAHME BaXKHOCTU MOPAJIbHO--3TUYECKUX MTPUHLIUIOB B AEATEIbHOCTU YUEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMS
— BOCHPUSTHE JCTETUUYECKUX KauyeCTB (PU3UYECKOW HAyKH: €€ TapMOHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEHHOCTU HAYYHOI'0 NMO3HAHMS:
— OCO3HAaHHME IIEHHOCTH (PU3MUECKONW HAYKW KaK MOITHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLICH KYIbTYPHI;
— pa3BUTHE HAy4YHOU JFOOO3HATEIBHOCTH, WHTEpPECa K HCCIEI0BATEIbCKON
JeATEIIbHOCTH;

S) ¢opmupoBaHusi  KYJBTYPbl 3A0POBbS M  3MOLMOHAJIBHOIO
OJ1aronoJryums:
— OCO3HaHUE IIEHHOCTH Oe30MmacHoro oOpa3a JKH3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH TPABIII 0€30MMaCHOTO MOBEICHUS Ha TPAHCTIOPTE,
Ha JIOpOTax, C AJICKTPUICCKUM U TEIJIOBBIM 000PYI0BAHUEM B JOMAIITHUX yCIIOBUSX;
— chOopMUPOBAHHOCTh HaBbIKa pedIeKCUH, MPU3HAHUE CBOErO IpaBa Ha OIIMOKY U
TaKOTO e MpaBa y APyroro 4ejioBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

— QaKTUBHOE Yy4YacTHE B PCIICHUM TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHU3alMK, TOPOJa, Kpas) TEXHOJOTMYECKON U COLUaIbHOU
HaIpaBJIEHHOCTH, TPEOYIOLIUX B TOM YUCIIE U PU3NUYECKUX 3HAHUI;

— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MPodecCuid, CBI3aHHBIX C (PU3UKOM;



7) 3K0JIOTHYECKOr0 BOCIIUTAHUA:
— OpHUEHTallUs Ha MpUMEHEeHHe (PU3MYECKUX 3HAHUHU JUIS PEIICHHS 3ajlad B 00JacTH
OKpY’)Karoliel cpejbl, IJIAaHUPOBAHMUS TIOCTYIIKOB W OIICHKM HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;
— O0CO3HaHHME TIJ00aJILHOTO XapakTepa OJKOJOTHMYECKUX Mpo0JeM U MyTeu ux
pelieHus;

8) apanTanmuM K U3MEHAIIMMCS YCJIOBHUSIM COLMAIBLHONH U NMPUPOIHOM
cpeabl:
— MOTPEOHOCTh BO B3aMMOJICHCTBUU TIPU BBHITIOJTHEHUN MCCIICIOBAaHUN U MPOCKTOB
(bU3UYECKON HAMPABIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;
— TMOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO AESTEIbHOCTD;
— MOTPeOHOCTh B (POPMHUPOBAHMHM HOBBIX 3HAHWM, B TOM YHuclie (HOpMyITHpoOBaTh
UJIeU, TIOHSTHUSI, TUTIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBJICHUSAX;
— OCO3HaHHUE Je(UIIMTOB COOCTBEHHBIX 3HAHWU W KOMIIETEHTHOCTEH B 00JacTu
busuKy;
— IJTAHUPOBAHKME CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (PU3NUECKUX 3HAHUIA;
— CTPEMJICHHE aHaJM3UPOBATh U BBISBIATH B3aMMOCBSI3M TPHUPOJIbI, OOIIECTBA U
HPKOHOMHKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHUIA;
— OIICHKA CBOMX JECHUCTBUM C yUETOM BIUSAHUSA HAa OKPYXKAIOIIYIO CPEy, BOZMOKHBIX
TJ100aJIbHBIX TTOCJIEICTBHH.

METAINIPEAMETHBIE PE3YJIBTATDBI
B pesynbrare ocBoeHUsI MporpaMMbl 1Mo GU3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydvatomierocs OyayT chOpPMHPOBAHBI  MeTamnpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEpPCAIbHBIC YUEOHBIC EHWCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIBbHBIE  y4eOHBIE  JIEHCTBHS,  PETYJISATHBHBIC
YHUBEpCaJIbHbIC YICOHBIC TCHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA
ba3oBble Jiornueckue aeiicTBUA:

* BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB (SIBJICHUMN);

e YCTAHABIIMBATh CYIICCTBEHHBIN MPU3HAK KIaCCU(UKAIIMU, OCHOBAHUS IS
000011IeHNs 1 CPAaBHEHUS,

 BBISIBJIITh 3aKOHOMEPHOCTH W TMPOTHUBOpPEYHUs B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX ¥ HAOJIIOJCHUSAX, OTHOCSIINXCS K (PU3UUECKUM SIBICHUSIM;

* BBISIBJISITh  TIPUYMHHO--CIICJICTBEHHBIE CBSI3M TMPU  U3YYCHUU (U3HUUECKUX
SBJICHUA W TMPOLECCOB, JelaTh BBIBOJbI C HCHOJIB30BAHUEM JEAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh TUIOTE3bI O B3aMMOCBA3SIX (DU3NUECKUX
BEJIMYUH;



e CAMOCTOSITENIFHO BBIOMpATh croco0 pemieHus yueOHoN (u3myeckoil 3amauu
(cpaBHEHME HECKOJBKHMX BapHAHTOB pEIICHHs, BHIOOpP HamOoJee MOAXOISALIEro ¢
Y4ETOM CaMOCTOSITENIBHO BBIJCIICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarebLCKHe JeCTBUSA.

e ICTIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATENLCKUI HHCTPYMEHT TTO3HAHUS;

¢ IPOBOANUTH [0 CAMOCTOATEIBHO COCTaBICHHOMY IUJIAHY OIBIT, HECIOXHBIM
duznyecKuil SKCIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHNE (DU3UUECKOTO SBJICHHUS,

e OLICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(GOPMAIIHIO, TTOJTYYCHHYIO B
XO0JI€ UCCIIEIOBAHUS WIIM IKCTIEPUMEHTA;

e CAMOCTOSITEIILHO (POPMYJIHPOBATH OOOOIIECHUS W BBIBOABI IO pE3yJbTaTaM
MPOBEAEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

e IPOTHO3UPOBATH BO3MOKHOE JaJIbHEMHIIIEE Pa3BUTHE (PU3MUECKUX MPOLECCOB, a
TAaK)K€ BBIJIBUTaTh NPEINOJOKEHUS 00 HX pPAa3sBUTUM B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pabora ¢ unpopmaumeii:

e IPUMEHSTh Pa3JIMYHbIE METOJbI, HHCTPYMEHTHI W 3alpOChl MPU TOUCKE H
otOope MH(pOpPMAIMU UM JTaHHBIX C YYETOM MPEIJIOKEHHON Y4eOHOU (pu3nuecKou
3a/lauu;

e AHAJIU3UPOBATh, CHUCTEMATHU3UPOBaTh M HWHTEPIPETHPOBATH HH(POPMALIHIO
Pa3IMYHBIX BUJOB U (HOPM IMpEICTABICHHS;

¢ CAMOCTOSITEJILHO  BBIOMpaTh  ONTUMaJbHYIO  (OpPMY  NPEACTABICHUS
UHpOpMAllMl W WUIIOCTPUPOBATh pEIIAEMble 3aJaYd  HECIOKHBIMU CXEMaMH,
TuarpaMMaMu, UHOW TpaduKoil U UX KOMOUHAIUSIMU.

KoMMmyHukaTHBHBIE yHUBepcaibHble yueOHbIe 1eiiCTBHA:

e B X0JI¢ 0OCYXKJIeHHUsI Y4eOHOTO MaTepualia, pe3yibTaToB J1abopaTOpHBIX padboT
Y TMIPOEKTOB 337aBaTh BOIPOCHI MO CYHIECTBY OOCYK/1aeMOW TE€MbI M BBICKA3bIBAThH
UJeU, HalleJICHHbIE Ha pEeLIeHHE 3aJaud M MoJJepKaHue OJiaroxenaTebHOCTH
OOIIICHHS;

e COMOCTABIISITh CBOM CYXXIIEHHUS C CYXACHUSIMH IPYTHMX yYaCTHUKOB JMAJIOra,
0oOHapyKUBaTh Pa3IMUMEe U CXOJCTBO MO3UIUH;

e BBIp@)XaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

¢ MyOJIMYHO TPEACTABIATh PE3YJIbTaThl BBITOJIHEHHOTO (U3UYECKOTO OIbITa
(3KCcTIepUMEHTAa, UCCIEA0BaHUS, IPOEKTA);

e IOHUMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHIYAIbHOM
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

e IPUHUMATH 1IEJTM COBMECTHOM /I€ATEIbHOCTH, OPIaHU30BbIBATh ACUCTBUS 110 €€
JOCTHKEHHIO: PACTIPEACIIATh POJIU, OOCYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

* BBIMOJHATh CBOIO 4YacTh pPabOThI, JOCTUTrasi KayeCTBEHHOI'O pe3yJibTara Io
CBOEMY HAMpPABJICHUIO U KOOPJAUHUPYS CBOM JIEUCTBUSI C JPYTMMHU UJIEHAMHU
KOMAaH/Ibl;



¢ OL[EHMBATh KA4eCTBO CBOET0 BKJIaJa B OOMIMA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIHO C(POPMYITHPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHS.

PeryJsiTuBHbIC YHUBepCaJIbHbIe y4eOHbIe 1eiiCTBHUA

Camoopranuzanms:

¢ BBIBIIATH MPOOJIEMBbI B )KM3HEHHBIX M YUYEOHBIX CUTYalUSX, TPEOYIOMIUX IS
penieHus (U3NIECKuX 3HaAHUI;

¢ OPDUEHTHUPOBATBCSA B Pa3JIMYHBIX  [OAXOJAX  HPHUHATHS  PELICHUI
(MHIMBUYaJIbHOE, IPUHATHE PELIEHUS B IPYIIIE, IPUHATUE PELICHUN MPYIION);

e CAMOCTOATEIBHO COCTaBJATh AJITOPUTM peUIeHHs (DU3HUECKON 3aJayul WM
IUIAaHA MCCIEAOBAHHUA C YYETOM HUMEIOLIMXCA PECcypcoB U COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTUPOBATh IIPEJIaracMble BAPUAHThI pELICHUM;

e IeJ1aTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

e 1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYallMH U MPEJIaraTh IIaH €€ U3MEHEHUS;

¢ OOBSACHATh  NPUYMHBI  JOCTHXKEHUA  (HEIOCTMKEHHUS)  PE3YJIbTATOB
JEesITeIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YMCIIE B XOJ BBIIIOJHEHHUS
(pU3MYECKOr0 UCCIENOBAHUS WJIM TNPOEKTa) HAa OCHOBE HOBBIX OOCTOATENBCTB,
M3MEHUBLINXCS CUTYallUld, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEMH;

e OLICHUBAaTh COOTBETCTBUE pe3yibTaTa LIEJIA U YCIOBUSAM;

e CTaBUTH ce0sl HA MECTO APYroro 4ejoBeKa B XOJ€ CIopa WM JUCKYCCHM Ha
HAy4HYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYroro;

e IPU3HABaTh CBOE MPABO HAa OMIMOKY MpH pelIeHUH (PU3HYECKUX 3a]ad WU B
YTBEPKICHUSIX HAa HAYYHbBIE TEMBI U TAKOE K€ MPABO JPYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koHmy oOydenus B 7 kJjacce mpeAMETHBIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YUArOIINXCS YMEHUH:

*HCTIOJIB30BATh MOHATHSA: (PU3HUYECKUE M XUMHUYCCKUE SIBJICHUS, HAOJIOICHUE,
OKCIEPUMEHT, MOJICIb, TUTIOTE3a, CIUHUIIBI (PU3MUECKUX BEJIMYUH, aTOM, MOJICKYJIa,
arperaTHBIE COCTOSTHUS BemecTBa (TBEPAOE, KUAKOE, ra3000pa3HOE), MEXaHHUECKOE
IBIDKEHUE  (paBHOMEpPHOE, HEpPaBHOMEPHOE, TMPSMOJMHEHHOE), TPACKTOPHSI,
paBHOACHCTBYOMAsT cwuia, aedopmanus (ynpyrasi, IUIaCTHYECKas), HEBECOMOCTb,
COOOILAIOIIUECS COCYIbI;

epazimyath siBneHUA (AudPy3us, TEMIOBOE MABIKEHHE 4YaCTHI[ BEIIECTBA,
paBHOMEpPHOE JBIDKEHHE, HEPAaBHOMEPHOE IBW)KCHUE, WHEPIUS, B3aMMOJCHCTBUE
TEJI, pABHOBECHE TBEPIBIX TeIl C 3aKPETUIEHHON OCHIO BpAIICHUs, Tiepeaya 1aBIeHHsI
TBEPIBIMU TEJIAMH, XKUJIKOCTSIMH M ra3amMu, aTMOc(epHOE JaBJiCHUE, TIAaBAaHUE TE,
MPEBpAILCHHUS] MEXaHUYECKOW YHEPTHH) TI0 ONMCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPHPYIOUIMX JTaHHOE (PU3UIECKOE SIBICHUE;



epacrmo3HaBaTh MPOSIBICHUE U3YUYCHHBIX (U3MUECKUX SIBJICHHUHN B OKPYKAIOIIEM
MHUpE, B TOM 4YHUCIE (PU3NYECKUE SIBJICHUS B MPUPOJE: NPUMEPHl JBUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMH B )KMBOM M HEXUBOU IPUPOJE, ACUCTBUE CUIIBI TPEHUS B
OpUPOJIE M TEXHUKE, BIMSHUE aTMOC(EPHOTO [aBICHMSI Ha JKUBOM OPraHu3M,
IUIaBaHUE PBIO, ppIYArd B TEJ€ YEIOBEKa, MPH 3TOM IMEPEBOAUTH IMPAKTHUYECKYIO
3aaqy B y4eOHYIO, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (IpHU3HAKU) (PU3NUECKUX
SIBJICHUU

*OMHCHIBATh HM3YyUEHHBIE CBOMCTBA Tel M (DU3MUECKHUE SIBICHUS, HCIOJb3YS
¢usznyeckue BenWUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpPEMsl, IIYTh,
CKOpPOCTb, CpEeIHssA CKOPOCTb, CWJa YIPYTOCTH, CHJIA TSKECTH, BEC Tena, Cuia
TpeHus, JAaBieHHE (TBEPAOro Teja, >KUAKOCTH, TIa3a), BBITAJKHBAIOLIAsA CHUJIA,
MexaHudeckas paboTa, MOLIHOCTb, IJIEYO CHJIBI, MOMEHT CHWJbL, KO3(p(UIIHEHT
MIOJIE3HOTO JIEMCTBHUS MEXAHU3MOB, KHHETUYECKAs] U MOTEHIMAIbHAS SHEPIHs), IpH
ONHCAaHUU MPABWIBHO TPAKTOBATh (PU3MUECKHUN CMBICI MCIIOJIBb3YEMbIX BEJIIMYUH, UX
0003Ha4YEHUS U €IUHULBI PU3NYECKUX BEJIIMYNH, HAXOIUThH (DOPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIUYMHY C JPYTMMH BEJIWYUMHAMH, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

eXapaKTEepU30BaTh CBOICTBA Tell, (PU3NUECKUE SABJICHUS U MPOLIECCHI, UCIIONIb3YS
IpaBUJIa CJIOKEHUS CUJI (BIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, paBUiIO paBHOBecHs phluara (0JI0Ka), «30J0TOE MPABUIIO» MEXAHUKH,
3aKOH COXpPAaHEHUS MEXaHWYECKOM DJHEPIruH, IpPU OTOM JaBaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIIMCHIBATH €r0 MAaTEMATUYECKOE BBIPAKEHHUE;

*0OBSICHATh (PU3UUYECKHE SBJICHHUSI, TPOLIECCH U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE  CUTyalMld  NPAKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBISABILITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE M3 1—2 JTOTMYECKHX IIAroB C
onopoil Ha 1—2 U3y4eHHbIX CBOMCTBA (PU3HUECKUX SIBICHUM, PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

epeliaTh pacué€THble 3a7aud B 1—2 nelcTBUs, UCTIONb3Yys 3aKOHBI U (HOPMYIIbI,
CBs3bIBAIOIIME (DU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHUS 3aJaud
3aMUChIBaTh KPAaTKOE YCJIOBHE, MOJACTABIATH (PU3MUECKUE BEIMYMHBI B (GOPMYIIBI U
IPOBOAUTH PACU€Thl, HAXOJUTh CHPAaBOYHbIC JAaHHbIE, HEOOXOAUMBIE Ui PEIICHUS
3aJ1a4, OLIEHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETUUHMHBI;

epacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PUINIECKUX
METOZOB, B OIMCAaHUU HCCIIENOBAHUS BBIIEIATH IPOBEPSIEMOE MPEAOIOKEHHE
(rumoTe3y), pa3nuuaTh U HMHTEPIPETUPOBATH IMOJYYEHHBIH pe3yJibTaT, HAaXOJIUThb
OIIMOKH B XOJI€ ONBITA, JIE1aTh BBIBOJIBI 10 €r0 PE3YJIbTaTaM;

*[IPOBOJIUTH ONBITHI MO HAOIIOJAEHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKHUX
CBOMCTB Tel: (hOpMYJIUPOBaTh NPOBEPSEMbIE MPEANOI0KEHUS, COOMPATh YCTAHOBKY
U3 TPEJIOKEHHOTO O0OpyAOBaHMS, 3alHUChIBaTh XOJl OMNbITa W (POPMYJIHPOBATH
BBIBO/IBI;

BBITIOJIHATH MPSIMBbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHH, Macchl Tejia, o0bEma,
CWJIBI U TEMIIepaTypbl C HCIOJb30BAaHHMEM AaHAJOTOBBIX W LHUQPPOBBIX MNPUOOPOB,
3aMyChIBaTh MOKa3aHUs MPUOOPOB C Y4ETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH
U3MEPEHN;



*[IPOBOJINTHh HCCJEAOBAHUE 3aBUCUMOCTHA OJHON (DU3WYECKOW BEIMYUHBI OT
JIPYrol ¢ HMCHOJB30BAHUEM MPAMBIX HW3MEPEHHUM (3aBUCUMOCTH IMyTH PABHOMEPHO
JIBUKYIIIETOCS Tejla OT BPEMEHU JABUKEHUS Tella, CHJIbl TPEHUS CKOJBXKEHUSI OT Beca
Tena, KayecTBa OOpaOOTKU MOBEPXHOCTEW TeNl U HE3aBUCHUMOCTU CHJIBI TPEHHS OT
IUIOLIAAN CONMPUKOCHOBEHUS! TeJl, CHJIBI YIPYTrOCTH OT Y/UIMHEHHUS MPYKUHBI,
BBITAIKUBAIOIIEH CHUIIBI OT 00bEMa MOrpyXKEHHOM YacTU Tejda M OT IUIOTHOCTHU
KUIAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU TeJjla, OT INIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJIO, YCIOBUI IUIaBaHUA TEJ, YCIOBUN PAaBHOBECHS pbluara U OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUHM Y4eOHOTO HCCIENOBaHUS, COOMpaTh YCTAaHOBKY H
BBITIOJTHSTh U3MEPCHHUS, CIACAYS MPEMI0KCHHOMY IUIaHy, (PUKCHUPOBATH PE3yIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (PM3UYECKUX BEITUYMH B BUJE MPEIOKEHHBIX TAOIUI] U
rpaduKoOB, ACIaTh BEIBOBI ITO pe3ybTaTaM UCCIICTOBAHMS;

e[IDOBOJINTH KOCBEHHBIC W3MEPECHHS (PU3MUECKHX BEIWYUH (IUIOTHOCTH
BEIIECTBA KUJKOCTU U TBEPAOIO TeJla, CUjla TPEHUS CKOJIbKEHUS, TaBJICHUE BO3IyXa,
BBITAIKUBAIONIAS] CWJIA, JEUCTBYIOIIAs Ha TMOTPYKEHHOE B JKUIKOCTH TEJO,
KOA(DUIIMEHT MOJIE3HOTO JIEUCTBUS MPOCTHIX MEXAHU3MOB), CIIEIys MPEIIOKEHHON
WHCTPYKIIMU: TIPU  BBIMOJHEHUH U3MEpPEHUN CcOOMpaTh OSKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIYUCIISTH 3HAYEHNE UCKOMOMW BETTUYHHBL;

«CO0JIIO/IATh TpaBHUJIa TEXHUKHU OE30MaCHOCTH TpH paboTe C J1abopaTOpHBIM
000py10BaHUEM;

eyKa3bIBaTh MPHUHITUIIBI JCUCTBUS MPUOOPOB U TEXHUYCCKUX YCTPONCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIAIONINECS COCYAbI, 0apOMeTp, phIvyar, MoIBHKHBINA U
HETTOABMKHBINA OJIOK, HAKJIIOHHAS TIJIOCKOCTD;

eXapaKTEPU30BATh MPUHITUIIEI ICUCTBUS U3YYCHHBIX MTPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpOM Ha WX omnucaHus (B TOM 4YHUCJE: MOAMIMUIHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, THIIPABIMYECKUN TPEecC, MAaHOMETpP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCIONb3ysl 3HAHUS O CBOMCTBAX (PUM3MUECKUX SBICHUN M HEOOXOJIMMbBIC
¢du3nUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

[IPUBOAUTH MPUMEPHI (HAXOAUTH MH(POPMAILIUIO O MPUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUSl (DM3MYECKUX 3HAHUW B TIOBCEAHEBHOM >KM3HU MJisi oOecreueHus
0e3omacHOCTH TIpU OOpalIeHHH C NPUOOpaMU M TEXHUUYECKHUMH YCTPONCTBAMU,
COXpaHEHUsI 3JI0POBbSI U COONIOACHUS HOPM DJKOJIOTHYECKOTO TIOBEACHHUS B
OKPYXarUIEn Cpee;

¢OCYIIECTBIIATh OTOOP UCTOUYHHUKOB MH(popmaruu B IHTEpHETE B COOTBETCTBUU
C 3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMECIONIUXCS 3HAHUH W MyTEM
CpPaBHEHUS pPa3UYHBIX HCTOYHHUKOB BBIICIATH WH(OpMAIUIo, KOTOpas SBISETCS
IPOTUBOPEYUBOMN MITM MOXKET ObITh HETOCTOBEPHOM;

*HCIIOJIH30BaTh TIPH BBHITIOJIHCHUH YYEOHBIX 3aJaHuil HAyYHO--TIOMYJISIPHYIO
auTepaTypy (hU3MUEecKoro coNepiKaHWsA, CHpPaBOYHBIE MaTEpPUANBI, PECYPCHI CETH
WNutepHer, BnageTh mpuEéMaMyd KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(OpMAaIUK U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

eCO3/1aBaTh COOCTBEHHBIC KPATKWE TMHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—-3 HCTOYHHMKOB HH(pOpManud (PU3HUECKOTO COJCPKAHHUS, B TOM YHCIIC
nyOJIMYHO JelaTh KpaTKWE COOOLIEHUS O pe3ybTaTax MPOEKTOB WU Y4eOHBIX



HCCIIETOBAHUM, IIPU 3TOM I'PAMOTHO MCIOJIb30BAaTh U3yYECHHBIN IOHATUNHBIN anmapar
Kypca (pU3MKH, CONPOBOXK/IATh BBICTYIUIEHUE TIPE3EHTALIUEH;

e[IpY BBIIIOJIHEHUN Y4YEOHBIX TPOEKTOB M MCCIEJOBAHUNA paCHpEenesiTh
00s13aHHOCTH B IpyNIE€ B COOTBETCTBUU C IOCTABJICHHBIMU 3a/a4yaMU, CIEIUTH 3a
BBINIOJIHEHUEM IIJIaHAa JIEHCTBUM, aJ€KBATHO OLIEHWBAaTh COOCTBEHHBIM BKIAJ B
NEATENBHOCTD IPYIIIBI, BEICTPANBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAS
MHEHUE OKPYKAOIIHX.

K xoniy obydenus B 8 kjacce mpeaMeTHbIE pe3yJabTaThl Ha 0a30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

*HCIOJIB30BAaTh IOHATHSA: Macca W pa3sMepbl MOJIEKYJ, TEIUIOBOE JIBHXEHUE
aTOMOB W MOJIEKYJ, arperarHbleé COCTOSHHS BEIIECTBA, KPUCTAUIMYECKHE H
aMmop(HbIe Te€Ja, HACBHILICHHBIM M HEHACHIIEHHBIA IMap, BIAXKHOCTh BO31yXa,
TEMIIEpATypa, BHYTPEHHSA OHEPrus, TEIUIOBOM JBHUIaTellb, JJIEMEHTAPHBIN
JJEKTPUYECKUN  3apsl, OJJIEKTPUYECKOE II0JI€, IIPOBOJAHUKA U  JIUDJIEKTPUKH,
IIOCTOSIHHBIN JJIEKTPUYECKUHN TOK, MArHUTHOE I10JIE;

epa3iuuaTh SBJICHUA (TEIUIOBOE pACIIMPEHHE U CKaTue, TeIvlonepeaaya,
TEILUIOBOE pPABHOBECHE, CMAauMBaHUE, KAaNWULAPHBIC SBJICHUS, MHCIApPEHUE,
KOHJEHCAlUs,  IUIABJICHHWE,  KpUCTAIM3auus  (OTBEpJACBAaHUE),  KUIICHHE,
Teruionepeaaya (TerIonpOBOAHOCTb, KOHBEKIMS, W3JIy4YE€HUE), HJIEKTpU3aLus Ted,
B3aMMOJECHUCTBUE 3apsf0B, NECUCTBUA JJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHUE,
B3aMMOJICHCTBUE MAarHUTOB, JEUCTBUE MArHUTHOIO IOJISI HA IPOBOJHHUK C TOKOM,
ANIEKTPOMATHUTHAS MHAYKIIHS) [0 ONUCAHUIO UX XApAaKTEPHBIX CBOMCTB M Ha OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3NYECKOE SIBJICHUE;

epacno3HaBaTh MPOSBICHUE U3YUCHHBIX (PM3UUECKUX SBJICHHUN B OKpYKaroleM
MHUpE, B TOM 4Hciie (PU3NUYECKUE SBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSXKEHUE U
KalWULIDHBIE SIBJICHUS B NPHUPOAE, KPUCTALIBI B mpupone, usnydeHue ConHua,
3aMep3aHue BOJIOEMOB, MOpPCKHUE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHera,
AIIEKTpUYECKUE SIBJICHUS B aTMocdepe, DSJIEKTPUUYECTBO IKUBBIX OpPraHU3MOB,
MarHuTHOE Moje 3eMiM, Apeld MoIocoB, Pojib MAarHUTHOTO MOJS JJI YKU3HU Ha
3emJie, MOJIIPHOE CUSIHHME, IPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3aJauy B yueOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUM;

*ONKCHIBaTh HM3YyUEHHBIE CBOMCTBA Tel U (PU3MUECKHUE SIBJICHUS, HCIIOJIb3YS
(u3nyeckue BETUYMHBI (TeMrepaTypa, BHYTPEHHSSI SHEPrus, KOJIMUYECTBO TEIUIOTHI,
yIelbHasg TEIUIOEMKOCTh BELIECTBA, YACJIbHAs TEIUIOTA IUIABICHUSA, YZACIbHAS
TEIUIOTa MapoOOpa30BaHMs, yAEIbHAs TEIUIOTAa CTOPAHUS TOIIUBA, KOIPPHUIMEHT
MOJIE3HOTO JIEWCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS BIIAXKHOCTH BO31yXa,
NEKTPUYECKUN 3apsf, CWJIA TOKA, JJIEKTPUYECKOE HAIPSHKCHUE, CONPOTHBIICHHE
IOPOBOJHMKA, YAEJIBHOE COINPOTUBIEHHE BeEIlEeCTBAa, paboTa M  MOLIHOCTh
ANEKTPUUECKOr0 TOKA), MPU OMUCAHUHU MPABUIBHO TPAKTOBATh (PUIUYECKHN CMBICI
MCIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHHUS U €AMHULIBI (PU3NUECKUX BEIMYNH, HAXOAUTh
(GopMyIibl, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO0 BEITUYHUHY C IPYTMMH BETMYMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHUH;

eXapaKTEepU30BaTh CBOICTBA Tell, (PU3UUECKUE ABJICHUS U MPOLIECCHI, UCIIONIb3YS
OCHOBHBIE TIOJIOKEHHUsI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUM CTPOCHUS BEILECTBA,
MPUHLMUI CYINEPIO3ULHUHA MOJeH (Ha KAaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHUS



3apsana, 3akoH Oma Jis yyacTka Len, 3akoH J[xoyns—J/leHua, 3akoH COXpaHEHHUs
SHEPruM, MPU ATOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIlIUCBIBATH €TO
MaTeMaTU4YECKOE BBIPAKEHUE;

*00BSACHATD (PU3UUECKUE MTPOLIECCHl U CBOMCTBA TEJI, B TOM UUCJIE U B KOHTEKCTE
CUTyalun IIPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISABIIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX ILIAroB ¢
onopoi Ha 1-2 M3y4yeHHBIX CBOMCTBA (DU3MUECKUX SIBICHUU, (PU3NUECKUX 3aKOHOB
VI 3aKOHOMEPHOCTEN;

epelIaTh pacu€THbIC 3a7aud B 2—3 JEUCTBUS, UCIONb3YysS 3aKOHBI U (OPMYIIBI,
CBsI3bIBAIOIIME (DM3MUECKHE BEIMYMHBI: HAa OCHOBE aHajiM3a YCJIOBHS 3aJadd
3aIMChIBATh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK JAHHBIX JUIS PELICHUS 3aJa4H,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ pEelIeHUs], IPOBOJUTh PACUETHI
M CpaBHUBATh [OJYYEHHOE 3HaYyeHUE (PU3UYECKON BEIMYMHBI C W3BECTHBIMH
JAHHBIMY;

epacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOILIU (PUIUIECKUX
METOZOB, HCIOJB3Yysd  OIMCAHUE  MCCIECAOBAHUA, BBIICIHATH  IIPOBEPAEMOE
IIPEATIOJIOKEHNE, OLICHUBATh IPABUIIBHOCTH IOPSAKAa IIPOBEACHUs HCCIIECIOBAHMS,
J€J1aTh BBIBOJIBI;

[IPOBOAMTH OMBITHI [0 HAOIIOACHUIO (PU3MUECKUX SBICHUM WM (PUINUECKUX
CBOMCTB Ten (KanWUISPHbIE SIBICHUS, 3aBHCHUMOCTH [JaBJIEHMSI BO3[yXa OT €ro
o0b€Ma, TeMIepaTypbl, CKOPOCTHM IMpollecca OCTBIBAHWA M HAarpeBaHus NpH
M3IIyYCHUH OT LBETa U3Jydawlled (MmOorjomariied) MOBEepXHOCTH, CKOPOCTh
WCIIAPEHHUST BOJBI OT TEMIIEPATYPbl JKUJIKOCTH M ILIOMAAM €€ ITOBEPXHOCTH,
DNEKTpU3ALMA TEJI W B3aWMOJCHUCTBUE DJIIEKTPUYECKHX 3apANIOB, B3aUMOIECHCTBUE
ITIOCTOSIHHBIX MAarHUTOB, BHU3YaJIM3alHAsl MarHUTHBIX IOJIEW MOCTOSHHBIX MarHUTOB,
NEUCTBUS MAarHUTHOTO TOJII HA NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOABUTATENS TOCTOSHHOIO TOKa): (OPMYIUPOBaTh IpPOBEpsieMbIe
OpPEINOIOKEHUs, COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO  000pYIOBaHMS,
OIHCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

*BBINOJIHATL IPAMBIE HU3MEPEHUs TEMIIEPATYPbl, OTHOCUTEIBHOW BIIAYKHOCTU
BO3/yXa, CHJIbl TOKa, HANpSHKEHHUs C HCIOJIb30BAHMEM aHAaJOrOBBIX NPUOOPOB U
JaTYNKOB (PU3NYECKUX BEJIMYMH, CPAaBHHUBATh PE3yJbTaThl U3MEPEHHHN ¢ Y4ETOM
3aJIaHHON a0COJIOTHOM MOTPENTHOCTH;

e[IPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJIHOW (DU3NYECKOW BEIMYMHBI OT
JIPYrol C HCHOJb30BAHUEM TMPSMBIX HM3MEPEHUH (3aBUCHUMOCTH CONPOTHBIICHUS
NPOBOJHMKA OT €ro JUJIMHBI, IUIONAAW TIIONEPEYHOI0 CEYEHUs U YNIEIBHOIO
CONIPOTHBJIEHUS BEUIECTBA MPOBOJHUKA, CHJIbI TOKA, UAYLIETO Yepe3 MPOBOJHUK, OT
HaIpsDKEHHST Ha MTPOBOJHUKE, MUCCIEAOBAHUE MOCIENOBATENIBHOTO U MApalIEIbHOTO
COEIMHEHHUI TMPOBOJHMKOB): IUIAHUPOBATH HCCIEAOBaHUE, COOMpaTh YCTAHOBKY U
BBITMOJIHATh U3MEPEHUS, Cenysl MPEeAIOKEHHOMY IIaHy, (PMKCUPOBAaTh Pe3yJbTaThl
MOJIyYUeHHOM 3aBUCHMOCTH B BHJE TaOiuLl MU TrpapuKoB, AeNaTh BBIBOABI IIO
pe3yabTaTam UCCIIEA0BaHNUs;

e[I[POBOANTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BeIMYMH (yAesbHas
TEIUIOEMKOCTh BEILECTBA, COMPOTHUBIICEHHWE TMPOBOJHUKA, paboTa M MOIIHOCTD



ANEKTPUYECKOTO TOKA): IJIAHUPOBATH W3MEPEHHS, COOMPATH SKCHEPUMEHTATHHYIO
YCTaHOBKY, CIEYsl MPEI0KEHHON MHCTPYKIIUH, U BBIYUCIISTH 3HAUCHUE BEJIMYMHBI;

«CO0JIIO/IaTh TMpaBHUJIa TEXHUKU OE€30MaCHOCTH NpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

eXapaKTEPU30BATh MPUHIUIIBI IEUCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPONCTB C OMOPOM Ha UX ONUCAHUS (B TOM YHUCJE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIEPMETP, BOJIBTMETP, CUETUYHMK 3ICKTPUUECKON
DHEPTUU, DIIEKTPOOCBETUTENIbHBIC NPHOOPHI, HATrPEeBATEIbHBIC 3JICKTPOIPUOOPHI
(TpuUMepHI), IEKTPUUECKHUE MPEAOXPAHUTENN, SJEKTPOMATHHUT, JJICKTPOJIBUTATENb
MMOCTOSTHHOTO TOKAa), WMCIOJIb3ys 3HAHWUS O CBOMCTBaX (U3NUYECKHX SBJICHUA U
HE0OXoauMbIe (HU3NIECKHE 3aKOHOMEPHOCTH;

epacmo3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPONUCTBA U H3MEPHUTEIbHBIC TTPHOOPHI
M0 CXeMaM M CXCEMaTHYHBIM pPHUCYHKaM (KUAKOCTHBIA TEPMOMETpP, TEpPMOC,
MICUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHETO CrOPaHUs, dJIEKTPOCKOII, peocTar),
COCTaBJISITH CXEMbI DJIEKTPUUYECKUX LIETed C TOCIETOBATEIbHBIM U MapaylIeIbHBIM
COCIMHEHHEM  DJIEMEHTOB, pa3jiuyas  YCJIOBHbIE OOO3HAYCHHUS  DJIEMEHTOB
AIEKTPUUECKUX IICTICH;

[IPUBOANUTH MPUMEPHI (HAXOAUTh MHGOPMALIMIO O MPUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUsl (PM3MYECKUX 3HAHUN B TOBCEAHEBHOM >KM3HM HJisi oOecreueHus
0e3omacHOCTH TpU OOpalIeHHH C MpUOOpaMU U TEXHUUYECKHUMH YCTPONCTBAMU,
COXpaHEHUS 3J0POBbS W COONIOACHUS HOPM JKOJIOTHYECKOTO TIOBEACHHUS B
OKPYXaroUIEH Cpee;

¢OCYIIIECTBIIATh MOUCK WHpOpMaIu (Gpu3ndeckoro coaepxkanus B MuTepHeTe,
Ha OCHOBE MMCIOIIMXCS 3HAHWUN U MyTEM CpPaBHEHHUSI JOIOJHUTEIBHBIX UCTOYHUKOB
BBIICIIATh MH(POPMAIIUIO, KOTOpas SBISCTCS MPOTHBOPECYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

*HCTIOJIH30BaTh TP BBHITIOJIHEHWH YYE€OHBIX 3aJlaHui HAy4YHO--TIOMYJISIPHYIO
TUTEPATYpy (PU3NYECKOTO COAEpX aHUs, CIPABOYHBIE MaTepHUalIbl, PECYpChl CETH
NurtepHer, BnageTh mpuEéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuUs
uH(pOpMaIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

eCO3/1aBaTh COOCTBEHHBIE TMCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHUS,
00001mast nHGOPMAIMIO W3 HECKOIBKUX MCTOYHUKOB (DU3UYECKOTO COJEpKAHUS, B
TOM YHCIIe TyOJTUYHO TIPEACTABIIATEH PE3yAbTAaThl MPOSKTHON WIIM UCCIIE0BATEIbCKOM
NEeATETBHOCTH, TIPH 3TOM I'PAaMOTHO HCITOJIB30BaTh U3YUEHHBIN MOHATHIHHBIA anmapar
Kypca (pU3UKH, CONTPOBOKIATH BBICTYILICHHE TTPE3CHTAIINCH;

e[[pM  BBINTOJHCHUM YYEOHBIX TIPOCKTOB U HCCICIOBAaHUN  (PU3NUECKHUX
IIPOIIECCOB PACTIPEACIIATh 00SI3aHHOCTH B TPYIIIE B COOTBETCTBUU C TIOCTABICHHBIMU
3a/layaMi, CJCAWTh 3a BBIMOJHCHUEM IIIaHA JEHCTBUH M KOPPEKTHPOBATH €TO0,
aZICKBaTHO OIICHWBATh COOCTBCHHBIA BKJIAJ B JCSITCIBHOCTH TPYIIIbI, BHICTPAUBAThH
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, TTPOSBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoniy oOydenus B 9 kiaacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

*HCTIOJIH30BATh MOHATHS: CUCTEMA OTCU€Ta, MaTepuaabHasi TOYKa, TPACKTOPHS,
OTHOCHUTEIHLHOCTh MEXaHUYIECKOTO JIBIKCHUS, nedopmManms (ympyras,
MJIACTUYECKasi), TPEHUEe, IEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh W



MepPEerpy3Ku, MEHTP THKECTH, aOCOIIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPAOTO
Tejla, pPaBHOBECHE, MEXaHWYeCKHue KoJieOaHUs M BOJHBI, 3BYK, HH(QPa3ByK H
yJIbTPA3BYK, 3JICKTPOMArHUTHBIC BOJHBI, IIKajda 3JICKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JIaIbHO30PKOCTh, CHEKTPhl WCITYCKaHWS M TOTJIOIIEHUsA, alibda-,
0eTa- ¥ raMMa-u3IIy4eHUs, U30TOIIbl, SiJIepHast SHEPIeTHKA,

epaznuaTh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOIMHEHHOE
JBIDKCHHUE, PABHOYCKOPEHHOE TMPSMOJUHEHHOE JIB)KEHUE, CBOOOJHOE MaJcHUE Tell,
PaBHOMEPHOE JBMXKCHUE TI0 OKPYXHOCTH, B3aUMOJEHCTBHE TEJ, PEAKTHUBHOE
JBIDKEHUE, KoieOaTeIbHOe NBIDKCHHE (3aTyXarollue M BBIHYXKICHHBIC KOJeOaHUs),
pEe30HaHC, BOJIHOBOE  JIBIDKCHHE, OTPpaXKEHHE  3BYKAa, IPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTPaXXEHHUE U TPEIOMJIICHHUE CBETa, TMOJHOE BHYTPEHHEE
OTPaXKEHHUE CBETA, pa3yioKeHHe OEJIoro CBeTa B CHEKTP M CIOXKEHHUE CIEKTPaIbHBIX
IIBETOB, JUCIEPCHUS CBETA, €CTECTBEHHAas paJUOaKTUBHOCTb, BO3HUKHOBEHUE
JUHEWYATOr0 CIIEKTpa HM3JIyYCHHs) MO ONMHUCAHMIO MX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (DHU3UUECKOE SIBJICHUE;

epaCIIO3HABATh MPOSBICHUE U3YUYEHHBIX (DU3UUYCCKHUX SBICHUN B OKPYKAIOIIEM
Mupe (B TOM 4ucie (GU3NYECKUE SBJICHUS B IPUPO/JIC: MPUIUBBI M OTJIMBBI, JIBHKESHUE
miaaHeT CoOJHEYHOM CHUCTEMBI, PEAKTHUBHOE JBH)KEHHUE MKHBBIX OPTraHU3MOB,
BOCHIPUSITUE 3BYKOB >KMBOTHBIMM, 3EMJICTPSACEHHE, CEHCMUYECKUE BOJHBI, IIyHAMHU,
9X0, IIBETa TEJ, ONTHYECKHE SBICHHS B TNPHUPOJIC, OHOJIOTHYECKOE JICHCTBUE
BUJIUMOTO, YJIbTPaUOJIECTOBOITO M PEHTICHOBCKOTO W3JIYYEHHUM, €CTEeCTBEHHBII
paauoaKTUBHBIN (DOH, KOCMUYECKHUE JIYYd, PAJUOAKTUBHOE U3JIYYEHUE MPUPOIHBIX
MHUHEPAJIOB, JCUCTBUE PAJAMOAKTUBHBIX M3JIYyUYCHHH Ha OpraHuW3M 4YeJoBeKa), MpHu
ATOM TIEPEBOJUTH MPAKTUYECKYIO 3aJayy B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOMCTBA (TpU3HAKHK) (PU3UYECKUX SIBJICHUH;

¢OIUCHIBATh M3YYEHHBIE CBOWCTBA T€A M (PUBUYECKHUE SIBICHUS, HMCIOJIb3Ys
dbu3uYeCKre BeIMUMHBI (CpeaHssS 1 MTHOBEHHAs! CKOPOCTH TeJla PH HEPAaBHOMEPHOM
JBUKEHUM, YCKOPEHHE, TIepEeMEIIEHNUE, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHMS, CHUJIa
YIOPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOJHOIO MaJCHHUsS, BEC Teila, MMITYJIbC
TeJa, UMITYJIbC CHJIBI, MEXaHHYeCKass paboTa ¥ MOIIHOCTh, TOTCHIIUAIbHAS YHEPTHS
Tejla, MOJHSATOrO0 HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHLMAJIbHAsI SHEPTUs CKATOU
NPY>XUHBI, KWHETHYECKas DJHEPrus, IOJIHAs MEXaHW4YeCKas JHEprus, MNepuoj u
yacToTa KoJieOaHWM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTH
CBETa, TOKa3aTelb MPETOMJICHUS CpElbl), MPU OIMHUCAHUU MPABWIHHO TPAKTOBAThH
(U3UYECKHUI CMBICTT UCTIOJIb3YEMbIX BEJIMYWH, 0003HAYCHUS U €TUHUIIBI (PU3NUECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIUYHMHY C
IPYTMMH BEIUYMHAMU, CTPOUTH T'papUKH H3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJINYMH,

eXapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SIBJICHUS U MPOLIECCHI, UCTIOJIb3Ys
3aKOH COXPaHEHUs SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUI CYNEPHO3ULINU
CWJI, TIPUHIIMII OTHOCUTENbHOCTH ['anmmies, 3akoHbl HbIOTOHa, 3aKOH COXpaHEHUS
UMIYJIbCA, 3aKOHbl OTPAXKECHUSI W TPEJIOMJICHHS CBETa, 3aKOHbl COXPaHEHHS
3apsiIOBOTO M MACCOBOTO YMCEN TMPHU SAEPHBIX peaklusiX, MPU HTOM J1aBaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMAaTUYECKOE BhIPAKECHUE;



«00BACHATDH (PU3MUECKHE MPOIIECCHl U CBOMCTBA T€J, B TOM YHCJIE U B KOHTEKCTE
CUTyallUii  IPaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa: BBIABIATH  MPUYUHHO--
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JOTUYECKHUX IIaroB ¢ OMOPOW Ha
2-3 UW3Y4YEHHBIX CBOMICTBAa (PU3NYECKUX SBICHUM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

epeliaTh pacyéTHhIC 3ajaud (ONMMparoIuecs Ha CUCTeMy U3 2—3 ypaBHEHUM),
UCIIOJIb3YsI 3aKOHBI U (POPMYIIbI, CBsI3bIBalONIME (DU3MUECKUE BEIIMYMHBI: HA OCHOBE
aHaJM3a YCJOBHS 3aJlayd 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTAIOIINE
WIK M30BITOUHBIE JaHHbIC, BBIOUPATH 3aKOHBI U (POPMYIBI, HEOOXOAUMBIE MJIs
pelleHusl, MPOBOAUTH pacy€Thl U OLEHUBATh PEATUCTHUYHOCTH MOTYYEHHOTO
3HaYeHUs] PU3NYECKON BEITUYMHBI;

epacmo3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PEIIUTh MPU TOMOIIU (PU3NIECKUX
METOJIOB, HWCIOJIb3YySl ~ ONMHCAHWE  WCCICJOBAHMS, BBIICISATH  IPOBEPSIEMOE
IPEANOJIOKEHNE, OILCHUBATh MPABWJIBHOCTh MNOPSAJKAa MPOBEACHUS HCCIIECIOBAHMS,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIHTATH HAOIIOACHHUMN U ONIBITOB;

[IPOBOAUTH OMBITHI [0 HAOIIOACHUIO (PU3NUECKUX SBICHUM WM (PUINUECKUX
CBOMCTB Ten (M3yuyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs HHEPIHH,
3aBHUCHUMOCTh Iepuojia KoieOaHuil NpYKHHHOTO MasTHHKa OT Macchl TIpy3a HU
KECTKOCTU TPYKUHBI U HE3aBUCUMOCTh OT aMIUIMTYJbl MallbIX KOJIeOaHUH,
OpSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETa, Pa3JIoKEHUE Oeoro cBeTa B CHEKTP,
M3YYECHHE CBOMCTB HM300paXKeHHWsS B TUIOCKOM 3€pKajie W CBOMCTB H300pakeHUs
npeaMera B coOuparonieit JuH3e, HaOIIoAeHUE CIUIONIHBIX U JTUHEUYAThIX CIEKTPOB
U3IIyYECHHS): CAMOCTOSITEIbHO COOMpAaTh YCTAHOBKY M3 M30BITOYHOrO Habopa
000pyIOBaHUs, OMMCHIBATH X0/ OTBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH BHIBOIBL,

e[IPOBOANTH MPH HEOOXOJWMOCTH CEPHIO MPSMBIX HW3MEPEHHM, Ompeaenss
cpeaHee 3HAYCHHUE H3MEpsieMOW BeNWYMHBI ((POKYCHOE PAaCCTOSHHUE COOMparolieu
JIUH3b1), 000CHOBBIBATH BHIOOP CITOCO0a M3MEpEHUsI (M3MEPUTEIILHOTO TTPHOOpa);

e[IPOBOANTH  MCCIEAOBAHHWE  3aBUCUMOCTEH  (U3MUECKUX  BEIUYUH C
UCIIOJb30BAaHUEM TMPSMBIX H3MEpPEHUN (3aBUCUMOCTh IIyTM OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JIBIDKEHMH O€3 HaualbHOW CKOPOCTH, IepHoja KoyeOaHHi
MaTEMaTUYECKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTja OTPaKEHUS CBETa
OT Yyrjla TMaJeHus U Yyrja TMpeloMJIeHHus OT yrjia TMajJeHus): TUIAaHUPOBATh
HCCJIEIOBAaHUE, CaMOCTOSITEJIbBHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh PE3yJbTaThl
MOJTyYEeHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYWH B BHJIE TAOIUI] U TpaduKoB, nenath
BBIBO/JIBI 110 PE3yJIbTaTaM MCCIICTOBAHMS,

[IPOBONTH KOCBECHHBIE U3MEPEHHs (PU3NUCCKUX BEIUYNH (CPEIHSISI CKOPOCTh U
YCKOpEHHE Tela TpHU pPaBHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOIHOTO
najeHus, KECTKOCTh MPYKHUHBI, KOAPOUIIMEHT TPEHHUS CKOJIBKEHUS, MEXaHUYECKast
paboTa W MOIIHOCTh, YacTOTa M TEpPHOA KOJEOAHWUN MaTEeMaTHUYeCKOTO W
MPY>KUHHOTO MAasiTHUKOB, ONTHYECKas CHJIa COOMpAIONIEH JMH3bI, PaIHMOAKTHBHBIN
¢oH): TUIAHUpPOBATh H3MEPEHUs, COOMpPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIMOJIHATh U3MEPEHUS, Cenysl MPEANOKEHHOW MHCTPYKIUHU, BBIYUCIATH 3HAUCHHE
BEJIMYMHB M aHAJIM3UPOBATh TOJNyYEHHBbIE pE3yabTaThl C YYETOM 3aJaHHOU
IIOIPELIHOCTH U3MEPEHNN;



«COONTIOIaTh TpaBWIA TEXHUKUA OE30MAaCHOCTH TpH padoTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

epazNuyaTh OCHOBHBIE TIPU3HAKU HW3YYEHHBIX (DU3UYECKUX  MOJIETeH:
MaTepHalibHasi TOYKa, aOCONIOTHO TBEPIOE TEJIO, TOUCYHBIM MCTOYHUK CBETA, JIyd,
TOHKAs JINH34, JIAHETapHAsi MOJIENIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIAPA;

eXapaKTEPU30BATh MPUHIUIIBI IEUCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpO Ha UX onucaHuss (B TOM 4YHUCIE: CHUIOMETp, IaTUYUKU
MOJIOKEHHUS, PACCTOSIHUSI M YCKOPEHUsS, pakeTa, »3XOJOT, OYKH, IEPUCKOIL,
doToamnmapar, ONTHIECKUE CBETOBO/IBI, CIEKTPOCKOT, JO3UMETP, kKamepa Buibcona),
WCIIONIB3Ys 3HAHUSA O CBOMCTBAX (PM3MYECKUX SBICHUN M HEOOXOIUMBIC (PU3NUECKHE
3aKOHOMEPHOCTH;

eHCIIOJIb30BATh CXE€Mbl M CXEMATUYHBIE PHUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUYECKUX MPOIIECCOB MPHU PEIICHUN
y4eOHO--TIPAaKTUYECKHUX 3aJ1ay, ONTUYECKUE CXEMBbI JIJISi TOCTPOCHUSI N300paKeHUN B
TUIOCKOM 3€pKajie U COOMpArOIIeH JTMH3E;

*[IPUBOAUTH MPUMEPHI (HAXOAUTh UH(POPMAILIUIO O MPUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PM3MYECKUX 3HAHUW B TOBCEAHEBHOM >KM3HM HJisi oOecreueHus
06e3omacHOCTH TpU OOpalleHUH C MPUOOpaMU M TEXHHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUsI 3JI0POBbSI U COONIOACHUS HOPM DKOJIOTHUYECKOTO TIOBEACHUS B
OKPYIKAIOIIEH CPELE;

*OCYIIECTBIIATh MOUCK MHpOopManuu (puznyeckoro coaepxanusi B MHTEpHETE,
CaMOCTOSITENIbHO (POPMYJUPYsl MOUCKOBBIM 3alpoOC, HAXOAWTh IMYTH OIMPEACICHUS
JIOCTOBEPHOCTH TOJYYCHHOW HH(pOpMAIlMd Ha OCHOBE HWMEIOUIMXCS 3HAHUU W
JTOTIOTHUTEIIBHBIX UICTOYHUKOB;

eHCTIOJIb30BAaTh TIPU BBIMOJHEHUH YYE€OHBIX 3aJaHUM HAYYHO-TIOMYJISPHYIO
auTeparypy (puznueckoro cojep)kaHus, CIPaBOYHBIE MAaTEpUAlIbl, PECYpPChl CETH
WNurtepHer, BnageTh mpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUS
uH(OpMaIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

eCO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIIEHHWS HAa OCHOBE
uH(pOpPMAIIMM U3 HECKOJbKHX HCTOYHUKOB (DU3UYECKOTO COACpKaHUS, ITyOIUIHO
IIPEACTABIATh PE3YJIbTAThl MPOCKTHOM WJIM UCCIENOBATEIBCKOW NESITEIbHOCTH, MPU
3TOM TPaMOTHO MCIIOJb30BaTh W3YyYECHHBIM [MOHATUWHBIM ammapar u3y4aemMoro
paznena GUBNKA W COMPOBOXKIATHh BBICTYIUICHHE TMPE3CHTAMEH C Yy4ETOM
0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.



