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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue UMK HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HANpPaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyatomierocss OyayT copMUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B OOCYKIE€HUU OOLIECTBEHHO 3HAYMMBIX
M OITUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBI;

— pa3BUTHE HAy4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIeN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLHOHAJBLHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIHUX YCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBbIKa pe(IIEKCUM, MPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY U TAaKOTO K€ IIpaBa y Apyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AaKTUBHOE y4YaCTUE B PEIICHUU MPAKTUYECKUX 331ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM 4HCIC U (PU3NIECKUX
3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
0o0JIacTH OKpY>Kalollel Cpeabl, TUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHMWE TJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuuM K HU3MEHSIOIIMMCS YCJOBHUSIM COLMAJBLHOW U NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIIOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCie (OPMYJIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPO/ILI, OOIIECTBA
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKDPYXAWOLIYI Cpeny,
BO3MOKHBIX TJIOOQIBHBIX ITOCICICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (U3WKE HA YPOBHE OCHOBHOIO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHbIC  JICWCTBUS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JelicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHbIC MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyUYEHUH (PUINIECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€NYKTUBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pemieHus y4eOHOW (U3HYecKOu
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIEHMs, BBIOOp Haunbosee
HOJIXOJSIIETO C YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPHUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3aMpPOCHI MPU TOUCKE H
orOope WHGPOPMAIMKM WIA JAHHBIX C Y4ETOM TMPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TuarpaMmMmamMu, HTHOU rpaguKoi M MX KOMOWHAIIMSIMHU.

KoMMmyHMKaTHBHBIE YHUBeEpPCAJIbHbIE YueOHbIe 1eiCTBHA:

B XO0/Ie OOCYXAeHMs Yy4yeOHOro marepuala, pe3ysbTaToB Jab0opaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMBbI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pPEUICHHE 3aJayd M TOJAepKaHHe
OJ1arokenaTeabHOCTH OOIIECHNUS;



COMOCTAaBIISAITh CBOM CYXIEHUS C CYXACHUSIMU JPYTMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO MPEJICTABISATh PE3YyJIbTaThl BHIOJHEHHOTO (PU3MUECKOr0 OIbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PELIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

MIPUHUMATh LIEJIM COBMECTHOM JEATEIIbBHOCTH, OPTaHU30BbIBATH JECUCTBUS
no €€ JOCTHKEHUIO: paclpeleNaTh poiH, OoOCYXIaTh MpPOLECCHl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBINIOJIHATHh CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBEpCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYalUsX, TPEOYIOIIMX
JUIs pelieHus: (U3NYecKrux 3HaHU;

OPUEHTUPOBAThCS B  PANIMYUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, NMPHUHITHE PELICHUs B TPYIE, MPUHATHE PELICHUN
Tpymmon);

CaMOCTOSITEJIFHO COCTaBJISTh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIUMXCS PECYypCcOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeijiaraeMble BAPUAHTHI pEIICHUM;
JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUSI  (HEHOCTHKEHUS) pe3yibTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOr0 HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBIIMXCSA CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILIUX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTAaTa LEJIU U YCIOBUSIM;

CTaBUTh €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY IPYTroro;



npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUU (PU3NUECKHX 3a7a4 WU
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKUE  SIBJICHUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAEKTOpUs, pPABHOJACHCTBYIOIIAS
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (audQy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HHEpLu,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeEJIaMH, >KUIKOCTAMH H
razamM, arMoc(epHOe JaBlicHHWE, IUIABaHUE TeJl, MPEBpaAILICHUS
MEXaHUYECKOM SHEPruH) MO ONMCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacrno3HaBaThb MPOSBICHUE U3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJeHMs Ha JKUBOM OpraHM3M, IUIaBaHHUE PbIO, pblyaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTh MPAKTUUYECKYIO 33/1auy B yUeOHYIO,
BBIICJISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCTIOIB3YS
¢usznyeckue BeIMUMHBI (Macca, 00BEM, MJIOTHOCTh BEIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CHJbl, KO3()(QUIMEHT TOJE3HOTO JEWCTBHUS MEXaHU3MOB,
KMHETHYECKass M NOTEHLMAIbHAs SHEPrus), NpU ONHUCAHUHM NPABUIBHO
TPAKTOBaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYHNH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUIIO paBHOBecUs pbryara (0Ooka),
«30JI0TO€ TPAaBHJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, POLIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMii MPaKTHKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTh OObsiCHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peumars pacy€THbe 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmymbl, CBA3BIBAIONINE (PU3WYECKUE BEIUYMHBI: HAa OCHOBE aHAM3a
YCJIOBHSI 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hHU3UUECKUE
BEJIMYMHBI B (DOPMyJIbl UM MPOBOAUTH PaCUEThl, HaXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTY4YEeHHOU (PU3MUECKON BETUYUHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pPEIIUTh TPH TOMOITU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0BAaHUS BIIEIAThH IPOBEPSIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HaxOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOMCTB Tel: dbopMyIrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSHUSI, BPEMEHHU, MAacChl Tela,
o0béMa, CHUIBI W TEMIEpaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUYECKON BETUUUHBI OT
JIpYrol ¢ HCHOJb30BAHUEM NPSMBIX HM3MEPEHUH (3aBUCUMOCTU IYTH
PAaBHOMEpPHO JBWXKYIIETOCSd Tejla OT BPEMEHHM JBUKECHHS TeJa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBHUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAU CONMTPUKOCHOBEHUS TEJI, CUIIBI
YOPYTOCTH OT YUTMHEHHS TPYKUHBI, BBITAIKUBAIONICH CHUIBI OT 00BhEMaA
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
IJIaBaHus TeJl, YCIOBUN paBHOBECUs pbluara U OJOKOB), y4aCTBOBATh B



IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUsA, COOUpaTh YCTaHOBKY U
BBITIOJHATh W3MEpPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJEC
MPEJIOKEHHBIX TaOMuIl W TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJICIOBAHMS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CHUJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJa, JIWCTBYIOIlas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAI(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys NpPEIIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHEHHH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUHCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCYJbI, OapoMeTp,
phIYar, MOJBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HUX omucaHus (B TOM YHUCIE:
MOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  TMpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HH(MOPMALMIO O  MpUMeEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlel cpejie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS Pa3MYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCTIOJTb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33JJaHUI HAyYHO--TIOMYJISPHYIO
JUTEPATYPY  (PU3UUECKOrO0  COJIEpKaHMs, CIPABOYHBIE MaTepHalbl,
pecypcbl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHONW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMKU (HPU3UUYECKOTO COAEPKAHUS, B TOM



qucie MyOJMYHO JAenaTh KPaTKUE COOOLIEHHsI O pe3yJjbTarax MpPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWWA, MNpPU 3TOM T[PaMOTHO MCHOJb30BATh
U3YYCHHBI TOHATUWHBIM ammapaT Kypca (U3HMKH, COIPOBOXKAAThH
BBICTYIUICHUE ITPE3CHTALINEH;

IPU BBIIOJHEHUN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenenaThb
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 34 BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  TIpPYyNNbl, BBICTPAaUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUNTHIBAsI MHCHHE OKPYKAFOIIUX.

K koH1y oOyueHus B 8 kiiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MCIIOJIb30BaTh TOHATHUS: Macca U pa3Mephl MOJIEKYJI, TETNIOBOE JBUKCHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMUECKHUE U
amop(HbBIC TeNa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO31yXa, TeMIepaTypa, BHYTPEHHSS OHEpPrusi, TEIIOBOM JBHUTaTElNb,
AJIEMEHTAPHBIN JEKTPUUECKUN 3apsijl, HIEKTPUIECKOE TOJIe, POBOTHUKA
U TURJICKTPUKH, TOCTOSHHBIN AIEKTPUIECKUI TOK, MATHUTHOE T0JIE;
pasznuyaTh SBJICHHUS (TEMJIOBOE pACIIMPEHUE U CKaTHe, Terulonepeaaya,
TEIJIOBOE€ PaBHOBECHE, CMAUYMBAHUE, KAWUIAPHBIC SIBICHHUS, UCIIapEHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTa/uIM3alus (OTBEpJEeBaHUE), KUIICHHUE,
TeruIonepeaaya (TeTI0MPOBOHOCTH, KOHBEKIIHS, U3ITy4eHHeE),
3JIEKTpU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAA0B, NEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aWMOJCHCTBUE MArHUTOB, JECUCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAST MHIYKITHS)
0 ONHUCAaHWI0 MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SIBICHUNA B
OKpYy’)XKalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHWE W KaMWUIIPHBIC SBICHUS B TMPHUPOJE,
KpUCTAIUIBI B Tipupoje, usnydeHue CoNHIA, 3aMep3aHHe BOIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJOCOB, POJIb MarHUTHOTO TOJIS JJISl JKM3HU Ha
3emiie, MONIIPHOE CHUSIHKE, MIPU STOM TIEPEBOIUTH MPAKTHUECKYIO 3a7a49y B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHUH;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TeMIIepaTypa, BHYTPEHHSIS YHEPTHUS, KOJTUIECTBO
TEIJIOTHI, yJieNbHAs TEMJIOEMKOCTh BEIECTBA, VyJEJbHAas TeIuioTa



IUIaBJICHUS, YJEJbHAas TeIUIoTa NapooOpa3OBaHMs, YJEJIbHAs TEIIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPHUUECKUH 3apsl,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
$u3nYECKUit CMBICTT MCIOJIb3YEMbIX BEITUYHMH, 0003HAYEHUS U EIMHHIIBI
(¢u3NYEeCKUX BEIMYUH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJEKYJSIPHO--KUHETUYECKOW TEOPUHU
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3UIMH TMOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa aJis yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allUCHIBATh €r0 MaTeMaTH4YECKOe
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Oomnopol Ha 1—2 W3y4YEHHBIX CBOWCTBA (DU3HYECKUX SIBJICHUH,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaT pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCJIOBHS 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3aJayd, BBIOMpATh 3aKOHbI W (OPMYJIbI,
HEOOXOJuMble i €€ pelleHHs, MPOBOAMTH pPacu€Thl UM CpPAaBHUBATH
MOJIy4YE€HHOE 3HaUeHUE (PU3NUECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIIEOBAHUSA, BBIACISThH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT €ro 00b€Ma, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIydarolle (morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPhI KUIAKOCTH H
IIOWAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJECHCTBHE
IEKTPUYECKUX  3apsiOB, B3aUMOJIEHUCTBUE IIOCTOSHHBIX MAarHUTOB,



BU3yaJM3al[isl MAarHUTHBIX TIOJ€ TOCTOSHHBIX MAarHUTOB, JIEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IIPOBEPSIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPENTIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQXKHOCTH BO3JyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yNbTaThl U3MEPEHUH C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Ipyrol C HCHOJB30BAaHMEM TMPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTUBIICHUSI TPOBOJHWKA OT €ro JUIMHBI, IUIOMAAH MOMEPEYHOTO
CEUEHUs U YAEIBHOTO CONPOTUBIICHUS BELIECTBA IPOBOJAHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHUH
POBOJHUKOB): TUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHHS, CIeMysl MPeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTarhl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3ysIbTaTaM MCCIIEIOBaHMS;

IPOBOANTH KOCBEHHBIE HW3MEpPEHHUS (U3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBICHHE TNPOBOJHMKA, pabota u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh H3MEPEHHs, COOUpaTh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeIysl MPEAO)KEHHOW MHCTPYKLUH, U
BBIUMCIISATh 3HAUEHNUE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUNBI JACWCTBUS HU3YYEHHBIX MNPUOOPOB WU
TEXHUYECKUX YCTPOWCTB C ONOpONM HAa HX ONHUCaHUsA (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS IOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETp, CUETYHK JJICKTPUUECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArpEeBaTENIbHbBIE ANEKTPOIIPUOOPHI (IPUMEPDI), IIEKTPUUECKUE
IPEeIOXPAHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWMCTBax (hPM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTUYHBIM pUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTEeNb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOM, PEOCTaTr), COCTaBJIATh CXEMbI JIIEKTPUUYECKHUX



Hernen ¢ nociaeAoBaTeIbHbIM U MapajuleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUECHHMSI JIEMEHTOB 3JEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecnieueHrss 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYKAIOILEH CpEE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJIEpKaHUS B
NHTepHeTe, Ha OCHOBE HMEIONIMXCA 3HAHMM ©U TYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNHATH HMHGPOpPMAILUIO, KOTOpas
SIBIISICTCS] TPOTHUBOPEUYUBON MIIM MOKET OBITh HETOCTOBEPHOI;
MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUIl HAyYHO--TIOMYJISPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcenl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusa UHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHusl, B TOM 4YHCIE€ MyOJUYHO MPEACTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIEe0BATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (QU3MKH,
COIIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIINCIH;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB W HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33Jja4aMH, CJIECIUTh 3a BBIMOJIHEHUEM IUIaHA JACHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAd B
JIeSITEIbHOCTD TPYIIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kijiacce nmpeIMeTHbIEC pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaedopmarius
(ympyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh U TIEPETPY3KHU, IEHTP THKECTH, aOCOJIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
TIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMS W TOTJIONICHUS, alb(a-, 6eTa- ¥ raMMa-u3IIy4eHHs,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;



pazniuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEUHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEIHOE JBUXKEHHE, CBOOOJIHOE
MaJICHUE TEJI, PABHOMEPHOE JABHXKEHUE MO OKPYKHOCTH, B3aUMOJCHCTBUE
TeJ, peaKTUBHOE JBHXKEHUE, KOJeOaTeIbHOE IBIKCHHE (3aTyXarollue U
BBIHYXKJICHHBIE KOJieOaHUs), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPaKEHHUE
3ByKa, MNPAMOJIMHEUHOE PaCHPOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHUE
CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEJI0ro CBETa B
CIIGKTP M CJIOKCHHE CIIEKTpPaJbHBIX LIBETOB, JHUCIEPCUSI CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOIrO CIEKTpa
W3JIYYEHHS ) 0 OMMMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MYECKUX  SBICHUM B
OKpYyJ)XKaroleM MHpe (B TOM 4YHclie (PU3NUEeCKHe SBJICHHUS B IPUPOJE:
MIPUJIMBBI U OTJIMBBI, JBMKEHUE TJIaHET COJTHEYHOM CUCTEMBbI, PEAKTUBHOE
JBUKEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPACEHUE, CEUCMUYECKME BOJIHBI, I[yHAaMH, 03XO, I[BE€Ta Tel,
ONTUYECKUE SIBJICHUS B MPUPOJIC, OMOJIOTHYECKOE NEUCTBHE BUAMMOTO,
yabTPaduOJICTOBOTO W PEHTTCHOBCKOTO H3JYYCHHHM, €CTECTBEHHBIN
paavoaKTUBHBIM (POH, KOCMHUYECKHE Jy4H, PaJUOaKTUBHOE H3ITYyUYCHHE
MPUPOAHBIX MHUHEPAIOB, JCHCTBUE PAAWOAKTUBHBIX M3JIYyUYCHUN Ha
OpraHu3M 4YeJIOBEKAa), MPU STOM TMEPEBOAUTH MPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUICCKHUX
SIBIICHUI;

OMMCHIBATh U3yYCHHBIC CBOMCTBA TENI U (PU3UUECCKUE SIBJICHUS, UCIIOJIb3YS
dbuznyeckre BENMYMHBI (CpEIHSsT M MIHOBEHHash CKOPOCTh Tejla IpHU
HEPABHOMEPHOM JIBUKCHUU, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIIIOBas
CKOpOCTb, CHJIA TPEHHUs, CHJIA YIOPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TIQJEHHUs, BEC Tejla, HMIYJIbC Tella, WMIYJIbC CHJIBI,
MEXaHM4YecKkass paboTa M MOIIHOCTb, TOTEHIMAJIbHAS DJHEPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHIMAIbHASA YHEPTUST CHKATOU
MPYXUHBI, KUHETUYECKAs DJHEPrusi, IOJHAsA MEXaHW4YeCKas >HEpPrus,
MEePHOJT U YacTOTa KoJieOaHWM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTe/lb MPEJIOMIICHUS CpeJibl), IPU OMUCAHUHN
MPaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIb3YEMbIX BEJIWYHWH,
0003Ha4YeHUsI W €AUHUIIBI (U3UYECKUX BEJIUYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JAPYTHMMH BEJIMYHMHAMM,
CTPOUTH TpahrKK N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,
WCIOJIb3ys 3aKOH COXPAHEHMS SHEPruy, 3aKOH BCEMHUPHOIO TSATOTEHHS,



IOPUHLIUAI CYNEPHNO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsA0BOI0 U MAacCOBOTO YHUCEI
IOpU SJAEPHBIX PEAKIUSX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYaIlil MPaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BBISABIIATD
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTb OOBACHEHHME U3 2-3
JIOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbIE 3adadd  (OMUparoIMecs Ha CcuctemMy u3 2-3
YpaBHEHUI), UCIOJb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIIUE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 33Jaud 3alHUChIBATh KPaTKOE
YCIJIOBUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TOJYUYEHHOTO 3HA4YeHUA (Pu3nvecKon
BEJIMYMHBI,

pacrno3HaBaTh MpoOOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  MCCIICJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOIEHUH U ONBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTP, M3YyUEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3epKalie W CBOMCTB W300pa)KeHHs TMpeaMeTa B coOMparomie
JvH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ ONbITAa U €ro  pe3yJbTaThl,
(dbopMyJIHpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HadeHHE H3MEpAeMON BelIMuYMHBl ((POKYCHOE paccTOsHUE
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp cmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTH IyTH OT BPEMEHHU



Py PaBHOYCKOPEHHOM JIBIJKEHMHM 0O€3 HaudaJbHOW CKOpPOCTH, Mepuoia
KOJIe0aHUN MaTeMaTH4YEeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yrIiia MaJeHUs W yria MpeIoMJIeHHs OT yriia
NaJcHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIBHO COOUpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl IOJYYEHHOM 3aBUCHMOCTH
¢u3nyecKkux BEIMYMH B BUAE TaOMUI U rpaduKOB, NejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BaHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpPEHHME Tejla IpU pPaBHOYCKOPEHHOM JBUKECHUH,
YCKOpEHUE CBOOOJHOrO MaJeHusi, KECTKOCTb MNPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U MPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cujla CcoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHUs, coOMpaTh 3KCHEPUMEHTAIbHYIO YCTaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHU;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUS U3YUYEHHBIX NPUOOPOB MU
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHuckor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMBI I CXEMAaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PEIICHUH Y4YEOHO--NPAKTUYECKUX 3a/ay, ONTHYECKHE CXEeMbl IJis
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoLIel JIH3E;
OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecrieyeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3I0pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEJEHMSI B OKPYIKaIOLLEH CPEIE;



e OCYHIICCTBIIATh TMOHWCK UHPoOpManuu (U3NYECKOTO COJACpKAHUS B
HuTepHeTe, caMOCTOATEIBHO (HOPMYIHUPYSI MOMCKOBBIN 3alpoc, HAXOAUTh
IyTH ONPEAEIICHUs TOCTOBEPHOCTU MOJIYYEHHOW MH(POPMALMK HA OCHOBE
MMEIOIIMXCS 3HAHUM U JONOJHUTEIIbHBIX UCTOYHUKOB;

e HCIOJb30BaTh MPU BHITIOJHEHUU YUYEOHBIX 3aJaHUIl HayYHO--TIOMYJISIPHYIO
JUTEpaTypy (PHU3UYECKOTO COACpXKaHHs, CIPABOYHbIE MaTEepHAIIbI,
pecypcesl cety IHTEepHET, BilaeTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHbBIC MHUCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WM UCCIEA0BATEIbCKOM
NEATENIbBHOCTH, IIPU  3TOM TPaMOTHO  MCIOJIb30BAThb  WM3yYCHHBIN
MOHATUUHBIM amnmapaT W3y4yaeMoro paszfiena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHKOB.

COIAEPKAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B NO3HAHUU OKPY-KaI0IIero Mupa.

®usuka — Hayka o mpupoxe. SBnenus npupoapl. OU3NUECKUE SIBICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeNMUMHBL. M3MmepeHue @u3anyeckux BelWyuH. DU3NYECcKHe
npubopsl. [TorpemHocts u3mepenunit. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd HU3Yy4alOT TPUPOLY.
EcTecTBeHHO-HAy4YHBI METOJ| TMO3HAHMS: HAOIIOACHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHHE THUIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHUM ¢ MOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, DJIEKTPUYECKHE, MArHUTHBIC, CBETOBbBIC

SABJICHUSL.
2. Dusunyeckue NpuOOpHl U MpoLEaypa NPSIMbIX U3MEPEHUI aHAJIOrOBBIM U
M (POBBIM TPUOOPOM.

Jlabopamopnsie padomul u onvimol.

1. Omnpenenenue UEHbI ASEHUS KAl U3MEPUTEIHHOTO TpHOOopa.

2. H3mepenue paccTosiHUN.

3. H3smepenue o0béMa XKUAKOCTH U TBEPJOTO Tea.

4. OnpeneneHue pa3MepoB MalbIX TEN.



5. M3mepenue Temmeparypbl NpH MOMOIIU >KUJIKOCTHOTO TEPMOMETpa U
JaTyuKa TEMIIEPaTyPBhl.

6. [lpoBeneHue mcciaenoBaHHs MO MPOBEPKE TMIOTE3bL: JAJbHOCThH IMOJETA
nIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
MyCKa.

Pasnen 2. [lepBoHaya/ibHbIe CBeICHUS 0 CTPOCHUM BellecTBa.

Crpoenue BellecTBa: aTOMbl W MOJEKyJdbl, HX pa3Mmepbl. OMbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne uactul BemiecTBa. CBSA3b CKOPOCTH JBWKEHHUSI YAaCTHI[ C
TeMriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: MIPUTSHKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ta30B, KUIKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HabnroneHue OpOyHOBCKOTO JABMKEHHUS.

2. HaGmonenue nuddysum.

3. HaGmionenue  siBmeHuid,  OOBSACHAIOIIMXCA  NPUTSIKECHUEM  WIH

OTTAJKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. Ouenka JguamMeTrpa aroMa METOJOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpaduii).

2. OmbITHI 10 HAOJIIOICHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TIPUTSIAKEHUS.

Paznen 3. /IBukeHre U B3auMoOAeCTBHE TeJl.

Mexannueckoe JBH>KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPAaBHOMEPHOM JABUXKEHUH. Pacu€r mytu u
BPEMEHHU JIBUYKCHHUS.

SIBnenue wuHepuuu. 3aKOH MHEpUMH. B3anMoAeiCcTBME TeNn Kak NpUYMHA
U3MEHEHUs] CKOPOCTH JBM)KEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIEC
o0BnEMa BelecTna.

Cuna kak xapakTepHUCTHKa B3auMojehcTBUA Ten. Cuiia ynpyroctd M 3aKoH
['yka. M3mepenne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHHSI U CHJIA
TsokecTy. Cuila TsKecTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HalIpaBJIEHHBIX IO OJHOM npsMoi. PaBHoxeilcTByromas cui. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.

Hemoncmpauyuu.



1. HaOmroneHue MeXaHUYECKOTO ABUKEHHUS Tea.
2. M3MepeHune CKOpoCTH NPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBeHUs: HHEPLUU.
4. HaOmroneHrue u3MeHEeHHUs! CKOPOCTHU MPHU B3aUMOJIEHCTBUHU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxeHue CuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApUKa B KUIKOCTH,
MOJIJIM AJEKTPUUECKOTO aBTOMOOMJIS U TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXKEHUs OpycKa WM IIapuKa IIo
HAKJIOHHOU TUTOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmarun)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBI.

5. OmnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHUSA CKOJIBKEHHUS OT
BECa TEJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znea 4. /laBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIICHUSI U YBETTUYCHUS JlaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT 00bEma, Temmeparyphl. llepenaya maBieHUs
TBEPABIMU TEJAMHU, XKUAKOCTIMHU W razamu. 3akoH Ilackans. [lHeBmaTnueckue
MalllUHbl. 3aBUCUMOCTh JABJICHUS KUJIKOCTH OT TIyOWHBI. ['mapoctaTudeckuii
napajaokc. Coobmraroniyecs: cocysl. [ mupaBmudecKue MeXaHUu3Mbl.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHONW 000sioukn 3emiu. OmnbiT Toppuyesnnmu. M3mepenue atMochepHOTro
JIaBJIeHHs. 3aBUCUMOCTh aTMOC(HEpPHOIo AaBJIEHUS OT BBICOTHI HAaJl YPOBHEM MODSI.
[TpubopsI 17151 U13MepeHust aTMOC(EPHOTO TABJICHHUS.

JlelicTBHE KUAKOCTH U ra3a Ha MOTPYyKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPATyphl.

[Tepenaua naBieHUS KUJIKOCTHIO U Fa30M.

Coobmiaromuecs: Cocyabl.

['mapaBauyueckuit mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTh BBITAIKHUBAIOIICH CHUJIBI OT O0OBEMA MOTrPYKEHHOW YacTH

T€JIa ¥ TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOW KUIKOCTH.

8. YcIIOBHE IUIABAHUS TEJN: IUIABAHHWE WIIA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEMN TEa U )KUIAKOCTH.
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Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBHCHMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIICH  CWJIbL, JEHUCTBYIOLIEH Ha  TeEJo,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEW CUIIBI, AEUCTBYIOIIEH HA TEIO
B JKMJKOCTH, OT MacChl Tea.

4. OmpITBI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHJIBI,
JNEUCTBYIOIEH Ha TEJIO B JKUJIKOCTH, OT 0OBbEéMa NOrpyKEHHON B
YKUJIKOCTh YACTH Te€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKA U
OIIpEICIIEHUE €€ TPY30NOABEMHOCTH.

Pazgea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuiio
paBHOBecusi pbryara. lIpumeHeHuwe mpaBuiia paBHOBECHUS pblyara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusi. KuHeTuueckas W TNOTEHUUAJIbHAS DHEPTHS.
[IpeBpaiieHre OAHOTO BU/IA MEXaHUYECKOW DHEPTUM B IPYTrOW. 3aKOH COXPaHEHUS
SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimel.

1. Omnpenenenrie pabOThl CUJIBI TPEHUS TIPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccrnenoBaHue yClIOBUU PaBHOBECHS pblyara.
3. H3mepenue KII/] Hak1OHHOM ITIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKON dHEPTHH.
8 KUIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOPHH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUM MOJIEKYJISIPHO--KUHETUYECKON TEOPUHU.
CmaurBaHu€e U KaNWUISIPHBIE sIBJCHUA. TEeNI0BOE paCIUPEHUE U CKATHE.



Temmneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BuyTpeHnsisi sHeprus. CrocoObl HW3MEHEHHUS BHYTPEHHEH OJHEPTUU:
Temionepeaaya u COBEpIICHUE paboTHL. Buabt TeIJIonepeaauu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonuuectBo TemnoTsl. YenbHas TEMJIOEMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. [limaBinenue wu
OTBEpACBAHUE KPUCTAUIMUECKUX BEIIECTB. YJelbHAs TEIJIOTa IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcauus. Mcmapenue. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOro
JIABJICHHSI.

BrnaxHocTts Bo31yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotel TerioBbix apurareneit KIIJ TtemmoBoro nBurarens.
TernnoBbie ABUTATENN U 3aIIATA OKPYKAOIIECH CpEIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUH B TEIIJIOBBIX MPOIECCaX.

Jlemoncmpayuu.

1. HabnroneHue OpOyHOBCKOTO JABMKEHHUS.

2. HaGmonenue nuddysum.

3. HaOmronenue siBineHui cMauMBaHUs U KaWJUSIPHBIX SBJICHUM.

4. HabnrojeHue TemioBOro paciiupeHust Tel.

5. M3MmeHeHue naBiieHUs raza Npu U3MEHEHUU 00BhEMa M HArpeBaHUU WIIU
OXJIAXKCHUU.

[IpaBuiia u3MepeHUs TEMIIEPATYPHI.

Bubl Temonepenaum.

OxJtaXkieHue Ipyu COBEPIIEHUH pabOTHI.

Harpeanue npu coBepiiieHrN paboThl BHEITHUMU CHUJIaAMHU.

10. CpaBHEHME TEMIIOEMKOCTEN PA3IMUHBIX BEUIECTB.

11. HaGnroneHue KureHus.

12. HabnroaeHue mocTosHCTBa TeMIIEpaTyphl TIPH TIJIaBJICHUH.

13. Mojienu TernaoBbIX IBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OnpITel IO HAOJIOJCHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPJIBIX TEIL.

4. OmpeneneHue TaBICHHS BO3AyXa B OJLTOHE MITIPHUIIA.
OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.
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6. IIpoBepka rumnore3sl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

7. HaOnionenve wu3MeHEHUs BHYTPEHHEW OJHEpPrHUM Tela B PeE3yJbTare
TEeIIonepeayr U padoThl BHEITHUX CUJL.

8. HMccrnenoBaHue sIBIEHUS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJOIHOW H

ropsi4eu BOJBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOW  NIpH

TEIMJI000MEHE C HArPEThIM METATUYECKUM LUITUHIPOM.

10. OnpenenieHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoliecca uCapeHust.

12. OnpenesieHne OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.

13. OnpenesieHne yIeIbHON TEIUIOTHI IUIABJICHUS JbJA.

Pazges 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3IEKTpUUECKUX 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CHUJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSHUS MEXKIY TETIaMH).

Onekrpudeckoe mnoisie. Hanpsox€HHOCTH 3iekTpudeckoro noiisd. IlpuHnmm
CYTEPITO3UIINU JIECKTPUIECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
WM cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUS JJIEKTPUUYECKOrO TOKa (TEIUIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onekrpudeckass unenb. Cwia  ToOKa.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBIEeHHE TMPOBOJHUKA. Y IEIBHOE COMPOTHUBIICHUE BEIIECTBA. 3aKOH Oma
o ydactka uend. [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
ITPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUUYECKOro ToKa. 3akoH JDxoyns—JleHua.
DJIEKTPUYECKHE LIETH U TTOTPEOUTENH IIEKTPUUECKON 2Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3aMMOJEMCTBUE  IOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €r0 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
OnmeiT  Opcrena. MarauTHoe 1MOJ€  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MAarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpOoJBUTaTellb MOCTOSTHHOTO ToKa. lcnosib30BaHUE SJEKTPOJBUTaTelie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Oneitel @apages. SBneHue MeKTpoMarHuTHOW nHAyKuuu. [IpaBuno Jlenna.
DnexTporeHeparop. CnocoObl  MONy4YeHUs  DJIEKTPUYECKOM  SHEPIHH.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Hemoncmpauyuu.

W O N kW N e

N N N NN P P R P R R RB R Rp g
2 W N P O O KW NO UL M WN R O

25.

BJICKTpI/IBaHI/IH TCJI.

JIBa pojia 2IIEKTPUUYECKHX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsyKEHHBIX TEJl.

Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTHYECKAs UHAYKIIUS.

3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJI0B.
[IpOBOJHUKH U TUDIICKTPUKHU.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cToUYHNKH ITIOCTOSHHOT'O TOKA.

JIerCTBUSI SJIEKTPUUECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. 'a3oBBI1 pa3ps.

. U3mepenne cuibl TOKa aMIIEPMETPOM.

. U3Mmepenne 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.

. Peocrar n marazuH COIpOTUBIICHUHN.

. BzanmoencTBre moCTOSHHBIX MAarHUTOB.

. MozennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJOCOB MArHUTA.
. MozennpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

. OnwIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

. JIeicTBHE MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue BiIEHUS JIEKTPOMATHUTHOW UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIMOHHOTO TOKAa OT YCJIOBUI

BO3HUKHOBCHHUSI.
DJIEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.
OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH Tel WHAYKIWMEH U TpHU

1.

COIPUKOCHOBECHUH.

€ro

HccnenoBanue MAEWCTBUSA JJIEKTPUYECKOTO TIOJII HA TMPOBOAHUKUA U

TUDIIEKTPHUKH.
COopka u mpoBepka paboThI MEKTPUIECKOM TIEMH OCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHie CHIIBI TOKA.

N3mepenne u peryaupoBaHie HAMPSKEHNUS.



10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOpP, OT
CONPOTHBIIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OneITHI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEYHOrO
CEUYEHUA U MaTepuaa.

[IpoBepka mpaBuia CHOKEHUS HANPSHKEHUM IPU IOCIEN0BATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [JI1 CWIBl TOKa MPU MAPAIIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOTI0 TOKA, UAYILIET0 Yepe3 Pe3UCTOP.
OmnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBLACISEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWIBI TOKA, MAYILETO 4epe3 JaMIIO4Ky, OT
HaIpsKEHMS Ha HEH.

Omnpenenenue K11/l narpeBarens.

HccnenoBanre MarHUTHOTO B3aWMOJICUCTBUS IIOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOrO TOJISI  TMOCTOSIHHBIX ~MAarHUTOB IpU  HX
00BbETMHEHUU U Pa3JICIICHUN.

HccnenoBanne NeUCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJEWCTBUS
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUsS TOKa B
KaTyLIKE.

W3ydeHnne nercTBUss MAarHUTHOTO II0JIs1 HA IPOBOJHUK C TOKOM.
KoncTtpyunpoBanue u nusyderue paboThl 3JIEKTPOIBUTATEIs.

N3mepenue KII/I anmekTpoaBUTraTeIbHON YCTAHOBKH.

OmneITEl IO HKCCIIETOBAHUIO SIBJICHHUS JJIEKTPOMAarHUTHOM WHAYKLWHU:
WCCJIEIOBAHNE W3MEHEHHMI 3HAYEHUS W HANPABICHUS WHIYKIHOHHOTO
TOKA.

9 KITIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBUxeHne. HepaBHOMepHOE TpsAMOJIMHENHOE ABUKEeHUE. CpeHssi 1 MTHOBEHHAs

CKOPOCTb T€Jia IPU HEPABHOMEPHOM JIBUKEHHUHU.
VYckopenue. PaBHOyckopeHHOe mpsiMonuHelHOe aBkeHue. CBoOOgHOE
nageHue. OnsITel ['anues.
PaBHOMEpHOE ABMXXKEHHE O OKpYXHOCTH. Ilepmon m wactora oOpalueHus.
JIuneiiHas u yriosas ckopocTu. LleHTpocTpeMHuTeIbHOE yCKOPEHHE.



[lepBbii 3ak0H HproToHa. Bropoii 3axkon Herotona. Tpernii 3akon HerotoHa.
[IpyHIMT Cynepro3uunn CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIBKEHUS, CHUJIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlmwxenue ruranetr Bokpyr Comnua. IlepBas kocMuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUkH. AOGCOMIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsixecTH.

Nmnynsc Tena. MI3MeHeHne umnyibea. VIMITynbC CHIbl. 3aKOH COXPaHEHHUS
MMITyJIbca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa cui TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b d3Hepruu u padotel. [loTeHnnanbHast SHEPrUs Teaa, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMIM. [loTeHIIManpHas SHEPIUs CKaToi NpyKuHbl. KuHeTnueckas
sHeprus. TeopemMa 0 KMHETUYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HaOmroneHne MexaHHMUeCKOro JBH)KEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHME NYTEW W TPACKTOPUM NBUKEHHS OJHOTO M TOTO KE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBUKECHMUS.
HccnenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO JIBUKCHUS.

Habmroienue nBU>KEHUS Tela 10 OKPYKHOCTH.

Habnrogenne MexaHM4eCcKuX SIBJICHHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPAaBHOMEPHOM M  YCKOPEHHOM JBHKCHHU
OTHOCHUTEIHHO KabWHEeTa (PU3NKH.
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7. 3aBUCHUMOCTb YCKOPEHHS Tejla OT MAacCChl Tejla U JEUCTBYIOUIEH HA HEro
CUJIBL.

8. HaOmroneHue paBeHCTBA CUJT IPU B3aUMOJCIHCTBUM TE.
N3mMeneHue Beca Tena npu yCKOPEHHOM JIBUKEHHH.

10. Ilepenaua ummynbpca npyu B3auMOJIEHCTBUU TEIN.

11. [IpeoOpazoBanms SJHEPTUU TPU B3aUMOJACHCTBUU TE.

12. CoxpaHeHUE UMITYJIbCA TPU HEYNIPYTOM B3aUMO/ICCTBUM.

13. CoxpaHeHre UMIYJIbCa TPU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBHUU.

14. HabnrogeHue peakTUBHOTO JIBXKEHUSI.

15. CoxpaHeHNe MEXaHUYECKOW SHEPTUU TTPU CBOOOTHOM I1a/ICHUH.

16. CoxpaHeHUE MEXaHUYECKOI IHEPTUH TPU ABUKEHUHU TeJa MOl JeUCTBUEM
MPY>KUHBI.



Jlabopamopnwie pabomul u onvimol.

1. KoHcTpynpoBaHHe TpakTa JJjisi pa3rOHA W JAIBHEHIIEr0 PAaBHOMEPHOTO
JIBUKCHHUS IIAPUKA WU TEIICKKHU.

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHS OpycKa WIIM JIBHXKCHHS
HIapyKa IO HaKJIOHHOW IUTOCKOCTH.

3. OmnpeneneHne yCKOpPEHHUs Tejla NPU PaBHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOU IUTOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTH IMYTH OT BPEMEHHM MPHU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 Ha4aJIbHOU CKOPOCTH.

5. I[IpoBepka THUMOTE3bI: €CIM TP PABHOYCKOPEHHOM JIBM)KCHHH 0e3
HAYAJIbHOM CKOPOCTH IIyTH OTHOCSTCS KAaK psJi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MMPOMEKYTKHA BPEMEHHU OJIMHAKOBBI.

6. MccienoBaHne 3aBUCMMOCTH CWJIbl TPEHHS CKOJBXKEHUS OT CHIIbI
HOPMAJIBHOTO JIaBJICHUS.

7. Omnpenenenne K03PpQGUIMEHTA TPEHHS CKOJIbKEHHS.

Onpenenenne KECTKOCTH NPYKUHBI.

9. Ompenenenue pabOThl CHJIbI TPEHUS MPU PABHOMEPHOM ABMIKEHHUM Tella
10 TOPU30HTAIIBHON TOBEPXHOCTH.

10. Ompeenienne  pabOThl  CWIIBI  YNPYTOCTH TMPU  TOABEME Tpy3a ¢
WCIIOJI30BaHUEM HETOIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3y4deHue 3akOHa COXPAHEHUS YIHEPTUU.

Pazngen 9. Mexanuveckue Kojie0aHNs U BOJTHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHHI: TIEPHOT,
4acToTa, aMIUINTy1a. MareMaTuuecKuil U NPy KUHHBIM MasTHUKU. [IpeBpaiienue
AHEPIUU MPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxawonme — kosieOaHusl.  BbIHyXkAeHHble — KoJjieOaHus.  Pe3oHaHc.
Mexannuyeckue BosiHBI. (CBoOiCTBa MeXaHMYECKUMX BOJH. IIpomonbHble U
[IONIEPEYHbIE BOJHBI. J[MMHA BOJHBI © CKOPOCTH €€ PacnpOCTPAHEHUS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKkOoCTh 3Byka W BbICOTa TOHA. OTpakeHue 3Byka. MHpa3Byk u
YIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenue koyieOaHWi TeET 1104 HEUCTBUEM CHJIIBI TSKECTA W CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmroienue BeIHYXIEHHBIX KOJIEOaHH U pe30HaHCa.
Pacnpoctpanenue npo10JibHbIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKYCTUYECKHUI PE30HAHC.
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Jlabopamopnwie pabomul u onvimol.
1. OmpezneneHne 4YacTOTbl M Iepuoja KOJeOaHM MaTeMaTH4ecKOro
MasiTHUKA.

2. Ompepenenrie 4acTOThl U IEPHOJIa KOeOaHU MPY>KUHHOTO MAaSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHo/ia KoieOaHUl MOABEIIEHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH TEPHOIa KOJIeOaHUN MPYKHHHOTO MasTHUKA
OT Macchl rpysa.

5. IIpoBepka He3aBUCHUMOCTU TepHoOJia KojeOaHuil Ipy3a, MOJIBEIIEHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHOJa  KojeOaHui
NPY>KMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.

Pazgea 10. D1eKTpOMArHuTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHhIX BOdH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BosHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomel u onvimel.

1. W3yuenue CBOWMCTB SJIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Paznen 11. CBeroBble IBJICHUS.

JlyueBas MOJEJIb CBETAa. HUctounnkn CBETAa. [IpssmonnHeHOE
pactipoctpanHenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJIo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHus cBera. [lonmHoe BHyTpeHHee
oTpakeHue cBeTa. lcCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpaKeHUs B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom myweit B gnumH3e. OnTuyeckas cucrema (¢oToarmapara,
MHUKpPOCKOIIa M Teyeckona. ['Ja3 kak omnTudeckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxxenne Oenmoro cBera B crnektp. OmnbiTel HpbioTona. Crnoxenue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBeTa.

Jlemoncmpayuu.

1. IlpssmonMHENHOE pacnHpOCTPAHEHHE CBETA.



OTpakeHue cBeTa.

[Tomyyenue n300paxxeHuil B IIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xoj ayuyel B coOMparoleu JIMH3e.

XO0J Iy4der B pacCEeUBAIOIIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[Ipuniun aevictBus ¢poToanmapara, MUKPOCKOTA U TEJIECKOIIA.

10. Mojenb riasa.

11. PaznosxeHue 0enoro cBera B CHEKTP.

12. [lomyuyeHue 6e0ro cBETa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIjla OTPaXEHUsI CBETOBOIO Jydya OT yria

MaJICHUs.

2. M3yudeHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCHMOCTH yIJia NMPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIJia
IIaJICHAS HA TPAHUIIE «BO3LYyX—CTEKIIO».

4. TlomydeHue M300paKEHHI ¢ TOMOIIBIO COOUPAIOIIEH JTHUH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI cOOMparomieit
JIVH3BI.

6. OMBbITHI O Pa3JI0KEHUIO OEJIOr0 CBETAa B CIEKTP.

7. ONbBITHI IO BOCHPUSATHIO IIBETA MPEAMETOB MPH WX HAOIIOACHUHM dYepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHne u noromenne cBeta aroMoM. KBaHThl. JIMHeyaTble CIEKTPHI.

PannoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. HyxioHnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpateHus. [lepron momypacmnana aTOMHBIX SIED.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBA3M aTOMHBIX saep. CBsA3p Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku 3nepruu CosHIa U 3BE3I.

Snepnas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX HW3JIyYEHUW HA IKUBBIE
OpTaHU3MBI.

Hemoncmpauyuu.

1. CrnekTpbl U3TYyUYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BomOpoJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.
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5. Pabota cuéTunka HOHU3UPYIOMNX U3TyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnvie pabomul u onvimol.

1. HalnroneHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPIHMM YACTULBI 110 TOPMO3HOMY

nyTH (110 dotorpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHA.

IToBTOPHUTEIHLHO-00001IAIOIIUAI MOAYJIb.

[ToBTOpUTENHEHO--0000IAIONUN MOAYJIh IPEIHA3HAYEH JIJIsi CUCTEMaTHU3aIuu
U 0000mIIEHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MPU M3YUECHUH BCEro Kypca (PU3MKHU, a TaKXKe JJIsSl MOJTOTOBKU K
OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aMEHY MO0 (U3UKEe I OO0ydarouuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHEeUnBAETCS AOCTHKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIICIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (hU3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHHUS, pelmaTh 3aJadyd, B TOM YHCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia peann3yeTcs
32 CY€T TOro, 4YTO OOYydYarIIMecs BBIMOIHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:

HAa OCHOBE TIOJIyYEHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBACHSTH
dbuznyeckue SBJICHUS B OKPY Kalollel MPUPO/I€ U MOBCEAHEBHON KU3HU;

WCIIOJI30BaTh HAYUYHbIC METOAbI UCCIAEAOBAHUS (PU3UUECKUX SIBJICHUN, B TOM
Yyucie AJ1sl IPOBEPKU TUIOTE3 U MOTYUYECHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX JTOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, TPAKTUUECKOTO UCTIOIb30BAHUS PA3TUYHBIX HICTOUHUKOB
HSHEPIrMM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHECHMS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METOJ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
99 JIBroKeHre 1 B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BetecTRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
bubmuorexa [JOK
3.1 M 3
CXATITICCKOT ABIICHHC https://m.edsoo0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brjget ot 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 6 https://m.eds00.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > ! https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas onepris 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJICHUA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1
>3 FICPHBIC peaKdiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001a101IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca pusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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