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MOSCHUTEJLHAS 3AIINCKA

[lporpamma 1o Qu3uke Ha YpPOBHE OCHOBHOIO o0Lero ob6pazoBaHus
COCTABJICHA HA OCHOBE MOJIOKEHUH M TpeOOBaHUHI K pe3yipTaTaM OCBOECHMS Ha
0a30BOM YpOBHE OCHOBHOM 0OpPa30BATENLHON IPOrpaMMBbl, MPEACTABICHHBIX B
GI'OC 000, a Taxxe ¢ yuérom ¢eepalibHON pabouell MporpaMMbl BOCIIUTAHUS U
Kounnenuuu npenonasanus yueouoro mnpeamera «Pusukay. ¢

Copnepxande nporpaMMbl 110 (U3MKE HaNpaBJieHO Ha (OPMUPOBAHHE
CCTECTBEHHOHAYYHON [PaMOTHOCTH OOYYaIOLIMXCSI W OpraHu3alyio HU3y4YeHHUsl
(pu3MKkK Ha JesTeNBLHOCTHOW ocHOBe. B mporpamme 1o (pu3MKe yUMUTHIBAIOTCS
BO3MOYKHOCTH yueOHOro HpéﬂMeTa B peanuzaunn Tpebosanuii OI'OC OO0 x
[UIAHHPYEMBIM JINYHOCTHLIM U METANPEAMETHBIM pe3yJibTataM 00y4deHuUsl, a TaKkKe
MEXKIIPEJMETIbIE CBI3H CCTECTBEHHOHAYYHBIX yUeOHBIX [PEJAMETOB HAa YPOBHE
OCHOBHOI'0 0011ler0 00pa3oBaHUsI.

IIporpamma 1o (pu3mke ycranapiauBaeT pacrpejieiieHre ydeOHoro marepyana
0 rojiam o0yueHus! (1o KjiaccaM), IpeularaeT NpUMEPEYI) M10CJIE10BaTeIbHOCTD
U3Y4YEHUsl TEM, OCHOBAHHYIO HA JIOIMKE PAa3BUTUS I[IPEAMETHOIO COAEpP!KAHUSI U
y4&éTre BO3PACTHBLIX 0COOCHHOCTEH 00y atoLLHXCS.

[lporpamma no ¢usuke paspaboTaHa ¢ UENbIO OKA3aHUs METOJHYECKON
IIOMOILM YHUHUTEINIO B CO3JlaHUM padouel nporpamMmsl 110 y4eOHOMY IpeMeTy.

Mduzrka sSBISIeTCsl CUCTEMOOOPa3yIOLUM JUIsl €CTECTBEHHOHAYYHBIX YUEOHbIX
MPEJIMETOB, TOCKOJIbKY (U3NYECKUe 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U
SIBJICHUIE, M3ydyaeMblX XuMueH, Ouosiorueil, acTpoHoMHMed U (UINYECKOH
reorpaueii, BHOCHT BKJaJl B  €CTECTBEHHOHAYYHYIO  KapTUHY  Mupa,
npejocrapisier Hanboliee  sICHbIe  O0pa3llbl MPUMEHEHHS HAy4YHOIO METOJa
MO3HAHUS, TO €CThb cr1ocoda 110JyUeH s JOCTOBEPHbIX 3HaHUH O MUPE.

Ojiia 13 rIaBHbIX 3a1a4 QU3MYecKoro o0pasoBaHUsl B CTPYKType 001Lero
oOpaszoBatusi COCTOUT B (POPMUPOBAHHM €CTECTBEHHOHAYYHOW I'PAMOTHOCTH U
MHTEpeca K HayKe y o0ydaroLuxcst.

Myuenuwe (usuku  Ha 0a30BOM  ypOBHE [Mpejnojaraer oBjajeHue
CJICJIYIOUIMMM  KOMIICTEHTHOCTSIMH, XapakTepU3YIOLMMH €CTCCTBEHHOHAYYHYIO
rPaMOTHOCTb!

o Hay4YHO OOBSICHSITE SIBJICHUS;

¢ OLICHUBATL U ITOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHNS,

¢ MHTEPIPETUPOBATL  JI@HHblE M UCIOJIL30BAaTh  HAy4HbIE
Jl0Ka3aTeIbCTBA JUIS MOJYUeH sl BLIBOJOB.

[lenn wm3yuenus: (U3UKM Ha ypOBHE OCHOBHOTO o00lnero oOpasoBaHus
onpejenennt B KoHuenuuu nperogasanus ydeOHoro npeamera «Dusuka» B
obOpazoparelibibix — opranuzauusix  Poccuiickoit  Pepepauuu, peau3yromnX
OCHOBHbIE  001c0Opa3oBaTe/IbHbIE  IPOIPAMMBL,  YTBEPXKAEHHOH  peLICHHEM



IIAHUPYEMBIE PE3YJBLTATBI OCBOEHUMS IITPOI'PAMMBLI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

V3yuenre QU3MKMA Ha YPOBHE OCHOBHOIO 00Iero o0pa3oBaHus HaIPABICHO

Ha JOCTHIKECHHUE JIMYHOCTHEIX, METANPEAMETHBIX U IPeIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

[F

B pesynbraTte uzydeHus: GU3MKU Ha YPOBHE OCHOBHOTO 00OIIEro oOpasoBaHusl

y oOy4aromierocst OyxyT chopMUpOBaHBI CIEAYIOIIME JTHYHOCTHEIE PE3YIBTATEL B
YaCTH:

1) 1aTPHOTHYECKOr0 BOCIUTAHMUS

— MPOSBJIICHHE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHICKOM
(bu3UecKol HayKH;

— IIEHHOCTHOE OTHOIIIEHHE K JOCTIKEHISIM POCCHUCKUX YUEHBIX--(DU3HKOB;

2) rpaskIaHCKOro U IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

— FOTOBHOCTBH K aKTHBHOMY YYaCTHIO B 0OCYXJIEHHUU OOIECTBEHHO 3HAYMMBIX
U OTHYECKMX TMpoOJieM, CBS3aHHBIX C IPAKTMYECKMM IPUMEHEHHEM
JOCTHXKCHUH QU3NKY;

— OCO3HaHHE BaXXHOCTH MOPAJBHO--3THYECKHX IPUHIUIIOB B JEATEIHHOCTH
yU€HOro;

3) 3cTeTH4eCKOro BOCIIUTAHUS

— BOCIIPUATHE 3CTETHYCCKUX Ka4yeCTB (PU3MYECKON HayKH: €€ TrapMOHUYHOIO
IIOCTPOEHMSI, CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH,

4) IEeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHWE I[EHHOCTH (HU3NYECKOW HayKM KaK MOIIHOIO HHCTPYMEHTa
TIIO3HAHWS MEPA, OCHOBBI Pa3BHUTHS TEXHOJIOTHH, Ba)XKHEHIIEW COCTaBJISOIIEN
KYJIBTYDBI;

— pa3sBUTHE HAy4HOW JIOO03HATENFHOCTH, MHTEpeCa K HCCIIEI0BATENBCKOM
NESATENbHOCTH;

5) ¢dopmupoBaHusT  KYJbTYpbl  3A0POBbsi M  3MOLHMOHAJIBLHOIO
OaronmosTy4us: .

— OCO3HaHHME LIEHHOCTH Oe30macHOro obpasa XH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TpaBWil O€30IaCHOIO IIOBEACHHS Ha
TpaHCIIOpTE, HA NOpOrax, C 3JIEeKTPUYECKUM H TEILIOBBIM O0ODYJOBaHHEM B
JIOMAIlIHUX YCIIOBUSX;

— c(OpMHUPOBAaHHOCTh HaBBbIKA peQIEKCHH, NPHU3HAHME CBOEro IpaBa Ha
OIIUOKY M TaKOro Xe Ipasa y Apyroro 4ejioBeKa,

6) Tpy10BOr0 BOCIIHTAHHUSA:

— aKTHUBHOE y4YacTHE B DEIIEHHH MPaKTHYeCKHX 3a7ad (B paMKax CeMbH,
06pa3oBaTeNbHOM  OpraHuW3alldM, TIopoja, Kpasd) TEXHOJIOTHYECKOH U



COLHANIbHOW HAINpPaBJICHHOCTH, TPeOyOIIUX B TOM YHCIE U (QUINYECKUX
3HAHMUU;

° — HHTEPEC K MPAKTHIECKOMY U3YUEHHIO IPOPECCH, CBI3aHHBIX C (HU3UKOIL;

e 7)3KO0JIOrHY€CKOro BOCIIUTAHMSA:

e — OpHMEHTAaLUs Ha IIPUMEHEHUE (HM3MYECKUX 3HaHWH [JIs pelleHMs 3a1au B
005acTH OKpyXalomied Ccpensl, IUIAHMPOBAHUS IIOCTYIIKOB U OLEHKH UX
BO3MOXXHBIX ITOCJIEACTBHH IS OKpYKarollei cpebl;

e — OCO3HaHME ITO0AIBHOIO XapaKTepa AKOJIOTHMYECKHX MpoOJeM W MyTeH HX
peleHus;

o. 8) amanTanuu K H3MEHSIOLUMCSl YCJIOBHSM COLHAJBLHONW M NPHPOMHOI
cpeabl:

e — TNOTPEOHOCTh BO B3aWMOJIEWCTBHU TIPH BEHINIOJHEHWH WCCIIENOBAHUNA MU
IPOEKTOB (GHU3UYECKOM HAalpaBIeHHOCTH, OTKPBITOCTH OINBITY ¥ 3HAHMAM
IPYTHX;

e — IIOBBIIEHHE YPOBHA CBOEH KOMIIETEHTHOCTH dYepe3 MNPaKTHYECKYIO
JeSITeNIbHOCTE;

e — moTpeGHOCTE B (HOPMUPOBAHUK HOBBIX 3HAHH, B TOM YHCIIE (OPMYIHPOBATE
UJeH, TIOHATHSA, TUIIOTE3bI 0 GU3NISCKUX O0BEKTAX U SABICHUAX;

e — OCO3HaHME e(hULIHUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCTH
bU3uKY;

e — IUIAHMPOBAaHHE, CBOETO PA3BUTUS B INPUOOPETEHHH HOBBIX (DH3MYECKUX
3HAHM;

e — CTpeMJICHHE aHAJIM3UPOBATH U BBIABIIATE B3aUMOCBSI3H IPUPOILI, 001IecTBa U
S9KOHOMHMKH, B TOM YHCIIE C UCIIOIb30BaHUEM (QDU3UUSCKUX 3HAHUII;

e — OIIEHKa CBOMX JEHCTBHM C y4YETOM BIMSIHUS HAa OKPYXXAaIOLIYI0 Cpeny,
BO3MOXHBIX [NIOOQIBHBIX MOCIEICTBUH. :

METAIIPEAMETHBIE PE3YJIbTATBI

B pesynbrare OCBOGHHS MpOrpaMMbI MO (U3WKE Ha YPOBHE OCHOBHOIO
o01ero 00paszoBanus y ofydaromerocss 6yayT cOpMUAPOBAHEI MeTANPeAMETHbIE
pe3yJbTaThl, BKIIOYAIOIIHE [T03HABaTEIbHbIe YHUBEPCAbHBIEC YueOHbIE NeCTBHS,
KOMMYHUKAaTUBHBIE  yHUBEpCaJbHBIe y4eOHBIE  NEWCTBUSA, pETyJIATHBHEIE

..*YHHBepcallbHEIe yueOHEbIe JeHCTBHUS.

Ilo3naBaTebHbIE YHuBEpPCaJIbHbIC yqeﬁnble JeicTBUS

ba3oBbie Jioruueckue AeMcTBUS:




BBISBIISITh W XapaKTepU30BaTh CYIIECTBEHHbIE MNPU3HAKA OOBEKTOB
(sBnenuit);

yCTaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KIIaCCU(UKAIIIN, OCHOBAHUS IS
0000IIIeH s ¥ CPaBHEHUST, “

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B pacCMaTpUBaeMBIX (aKTax,
JaHHBIX ¥ HAOMONEHHUAX, OTHOCAIMXCA K QU3NYECKUM ABICHUAM;
BBISIBJIATh IPUYUHHO--CIIEACTBEHHBIE CBA3M IPH H3ydYeHMH (usndeckux
SIBJIEHUI U TPOIIECCOB, IeaTh BEIBOJABI C UCIIOJIB30BAHUEM JEIyKTHBHBIX
¥ WHOYKTHBHBIX YMO3aKITFOUEHUH, BBIIBUTATH TUIIOTE3BI O B3AMMOCBS3IX
(bU3NIECKUX BEJTUIHH;,

CaMOCTOSITENIFHO BBIOMpaTh crmoco0 pemreHuss y4deOHOM ¢u3ndyeckon
3amadn (CpaBHEHHE HECKOJIBKHX BapHaHTOB pEIIeHHUs, BHIOOp Hamboiiee
IIOIXOJAIETO C YYETOM CaMOCTOSTENIEHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBbie uccienoBaTe/ibCKHe AeHCTBUA:

HCIIOJIb30BaTh BOIPOCH! KaK UCCIIeJ0BATEIbCKUN NHCTPYMEHT IIO3HAHNUS;
IIPOBOJUTH II0 CAMOCTOSATENHFHO COCTaBICHHOMY :IiaHy OMBIT, HECIOKHBIN
¢u3nUecKuii 3KCIEpUMEHT, HeOOoJbIIoe HCCiIeoBaHue (U3MUYECKOro
SIBJICHMS,;

OLEHUBATh Ha MPUMEHHMOCTh Y JIOCTOBEPHOCTh HH(OpPMAIHIO,
TIOJY4YEHHYIO B XOJIe UCCIIEeJOBaHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POpMYIHpPOBaTh 0000IIEHHUS X BEIBOJBI II0 PE3yIbTaTaM
IIPOBEAEHHOT0 HAOIIOIEHN S, OIIBITa, UCCIIEIOBAHU;

IIPOTHO3UPOBATh BO3MOXKHOE JalbHelInee pa3BUTHE (QU3MYECKUX
TIPOLIECCOB, a TAKXKe BEIIBUTATh MPEANONI0KEHUS 00 X Pa3sBUTUHU B HOBBIX
YCJIOBUSAX M KOHTEKCTaX.

PaGora ¢ nadopmaunmeii:

NPUMEHSTH pa3NyHble METOJbl, UHCTPYMEHTHI U 3alIPOCHI IIPH IOKUCKE U
orOope HH(GOPMAIMK WK JAHHBIX C YYETOM IIpeIUIOKEeHHOH ydeOHOMH
buznueckoil 3a1a4y;

AHAJTN3UPOBATh, CUCTEMAaTH3UPOBATh M HHTEPIPETUPOBATH I/IH(bOpMaHI/I}O
pa3IMYHBIX BUJOB U HOPM IIPENICTaBICHNUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYI0 (OpMy IPEICTaBIEHUSA
uHbGOpMallMd W WUIOCTPUPOBATh pellaeMble 3aJa4d  HECIOKHBIMU
cXeMaMH, quarpaMMaMu, UHOU rpadrkoii 1 nX KOMOMHAIUAMH.

KOMMYHI/IKaTHBHble YHUBEPCAJbHbIC y‘leﬁﬂble JeicTBUSA:

B Xojie OOCYXIeHHs y4eOHOro Marepuana, pe3ylbTaToB JabOpaTOPHAIX
paloT U IPOEKTOB 3a1aBaTh BOIPOCH 10 CYILECTBY 00CYXKIaeMOM TeMBI U
BBICKA3BIBATh WIEHW, HAIleJICHHbIe Ha peIleHUe 3alayd U IOoAJepXKaHue
GJ1aroXeNaTeaIsHOCTH OOIIEeHNUS;



‘0J01AdY Axuior v ¥MHoJOWEH ‘I9gMLON ILBWNHUHOI ‘AL OIKHBARH BH
MO0 AMorY Ui edOIo 910X € BYOHOIdh 0I0IAdI OLOOW BH KQIO I1HMERLO e
‘INBUEOLOA Y AN BIR1d1Aeod oMd1O1981000 91BEUHOIIO o
 ‘#o100HIAdL XUIIIKMHEOE
‘YOQUITIO XIGHHOL'GOHBIOA ‘UMNEBALMO EOXUIMIEUHOWEH ‘d109UALEOLOQO
XI9E0H  9€0HOO BH (BIdsodl WUM  BUHEHSOWSIO0M  OJOMOSBMEU(D
BUHOHIOIIGE YOX € O0Mh WOL €) 910OHIUAIEIY € [auiNoddod I1MOOHE e
‘119110 AwonHgLadgoudn AMHOMIO 9redel ‘UIOOHILALESY
goreldrAeod  (BMHOXHMIOOUOH) KMHOXHMIOOY I9HMRMAL — ILEHOKIQO e
‘KUHOHOWEHM 99 Helll 91eterrodil U YUTEALNO AMHONIO OIAHLBENOTE I1edel o
s LMOLILHH HIGHII'BHOUTIOWE ‘aIrod LHOMONE))
-opHommIod BE 9L00HHAE1010810 91edQ M dOQI9d I1BIaY e
‘ynnomad 1arHended srawselerrodl 9regodulHINAIER ‘UILOOHXONEOE
XI9HHAE19900 U 900dKood KOXMITIOWM WOIZhA O KMHEHOUSLO0M BHEIII
UM Mheres Hoxoohuen( suHomod Windodire 9IEIaeId00 OHIUSLEOLOONED e
{nounAdi
yupomod oumikEudn ‘onukdi € guHomod oMi¥HMAN ‘OOHIIBATHEHITHU)
yuHomod  sumisHMdu  xeroxvou xigHeMused & - yodiegoduinomdo e
‘MUHBHE XMMOShUEN( BUHOMd KIrT
XHMOIAQadL ‘XBUITBALMO XITHQORA M XITHHOHEMX € IIWOIQOdIl ILELEKIIE e
:suneeuHeidoone))

BHELONAY JI9HQIhA d19HALeddIgnHA JIIHIHLBIFAId ]

‘BUALOMOONHMEBES MNENHUHLIOBhA WITHHeg0dUIrAWdodo OHIIOLKOLOOWED
‘wendoindy om IMArodil MMIIQO € BIeINg 019090 09100heM JLBEHHOIO e
{19I'HEINOY UINEBHOI'h
nWHIAdY o sudlomoY uogd BAdunmrdooy M omHoIdedugH AWe0€d
oIl BLeLdIrAead OIOHHOI109REN KRIM1OOY ‘19100ed 9108k 01090 ILKHLOLIIH e
‘HOYOIIr XUMTIFOMOOH KMHOHIW 9180090 ‘19109ed HOHLOoWH00 191eLdrrAead
¥ 19ooomodin  91ewskAogo ‘umrrod 4disrorednoed OMHOXHMIOOY Q9 OH
KUE10YoY d1eaidocuHeldo ‘UIOOHIUALEOY HOHLOIWEO0D ML ILBWMHUAL e
‘ramarrgodu
poxoorMen( wmomrodyHox wmumHemed wndn 19100ed HOHIIBATHEMIHH
M RoHTHEWOX  ealoomAwuodn  dlBEOSIOLOM M ILEWHMHON e
‘(e1xo0dII ‘KMHREOTDIOOH ‘BLHONMAILIONE)
BLI9LO 0JOMOSRUEN( OJOHHOHIOMIIE 191e1drAead qLEIraRIoTadll OHRUIQATT o
‘XBLOMOL XIIHHOWNIOMII M XITHLOA € KMHodE AMhOL 01090 q1exedad o
‘MANTHEOLI 0F1OTOXO U duhulreed dreamxAdeHQo ‘eloreny
dONMHLOBhA XUIAAY WWEAHOIKAD O KHUHOUNKAD HOED JIIEIFGBLOOLIOD e



e MPHU3HABATH CBOE IIPABO Ha OMMOKY IIPU PELICHUU (H3MYECKUX 3a0a4 WU
B YTBEPXKAEHUSX HA HAYYHBIE TEMBI H TAKOE XK€ IPaBo IPYyroro.

IIPEAMETHBIE PE3YJIbTATBI

K koH1y o6y4erns B 7 Kiiacce IpeaMeTHEIE pPe3ysbTaThl Ha 6a30130M, ypoBHe
AOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHHIH: -
* HCIONIB30BATh IMOHATHA: (U3MUECKHEe U  XUMHUYECKHE  SBIICHUS,
HaOIIOJCHUE, DKCIIEPUMEHT, MOJENb, THIIOTE3a, €IAHHUIILI dusmyeckux
BEJIMYUH, aTOM, MOJICKyJia, arperaTHBIe COCTOSHHMS BellecTBa (TBEpJOe,
KHUIKOE, ra3006pa§Hoe), MEXaHUYECKOe JBWXKEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, IMPSIMOJIMHEHHOE), TpPAeKTOpPHS, PpaBHOAEHCTBYIOMIAS
cuia, nedopMarius (ynpyras, IIacTUYecKas), HEBECOMOCTE,
COOOIIAIOIIHECS COCY IbI;

 pasnuyath sBIeHUA (DH(GY3HS, TEIIOBOEe ABMXKEHHE YaCTHI[ BEILECTBA,
PaBHOMEPHOE  IBHXXCHHE, HEPaBHOMEPHOE = JBIKEHHE, HHEPIMS,
B3aUMOJICHCTBHE TeJ, PABHOBECHE TBEPABIX Tell C 3aKPEIISHHOH OCHIO
BpallleHUs, Iepejaya HaBileHUS TBEPABIMH TEJNAMH, XHUIKOCTIMH U
rasamu, artMochepHoe [aBeHMe, IUIABAHHE TEJ, IpeBpaIleHHUs
MEXaHUYECKON SHEPIMH) IO ONHCAHMI0 UX XapaKTepHLIX CBOMCTB W Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOLINX JaHHOE (GDU3UUECKOE SIBIICHHE;

° pacrno3HaBaTh MpPOSBIEHHE U3YYEHHBIX (U3WYECKUX SBICHUU B
OKpy’KalollleM MHpe, B TOM 4HucCle (QU3NYECKUe SBICHUS B IPHUPOJE:
NpUMEpPBI IBHKEHUS C Pa3IUYHBIMHA CKOPOCTSMHM B JXMBOW M HEXUBOM
Opuposie, NEWCTBHE CHJIBI TPEHUS B MNPUPOAE U TEXHHUKE, BIMSIHUE
aTMOC(EPHOro NaBlIEHNS Ha JXHBON OpraHW3M, [UIABaHHE PEIO, PHIYard B

| TEJI€ 4EJI0BeKa, IIPH 3TOM IEPEBOJUTE IIPAKTUYECKYIO 3a]a9y B YUeOHYIO,
BBLIICJIATE CYLIECTBEHHEIE CBOMCTBA (IIpU3HAKH) QU3NYECKUX SBICHUI,

 OIIUCBIBATH M3YYCHHBIE CBOMCTBA TeNl U (PU3UUECKUE SBIEHUS, UCIIONB3Ys
¢usnyeckue BenuMuMHBI (Macca, OOBEM, IUIOTHOCTH BELIECTBA, BpEMd,
IIyTh, CKOPOCTh, CPElHAS CKOPOCTh, CHJIA YIPYTOCTH, CHIIA TSXKECTH, BEC
Tella, CHNa TPEHHs, JaBjieHue (TBEPIOrO Tejla, JKUAKOCTH, Ia3a),
BBITAJIKWBAOIAs CHJId, MEXaHW4YecKas paboTa, MOIIHOCTE, IJIEYO CHIIBI,
MOMEHT CHJIBI, KO3(QOHULUHEHT II0JIE3HOr0 JEeMCTBUS MEXaHHU3MOB,
KUHETHYeCKas W IOTEHIMAIbHAs 3HEPIUs), NpPH OIMUCAHWU IPABHIEHO
TPAaKTOBaTh  (U3MYECKHH  CMBICA  HCIOAB3YEMBIX  BEIHYUH, HUX
0003HaYeHNs W ENMHUIBI (U3NYECKUX BENUYMH, HAXONUTh (OPMYIIHL,
CBSI3BIBAIOIIME JAHHYIO (DU3WYECKYIO BEJHYHHY C APYTMMH BEJIMYMHAMH,

. CTPOUTH IpadUKU U3yICHHBIX 3aBUCHMOCTEN (U3MIECKUX BEJIUULH,




[ X

XapaKTepU30BaTh CBOMCTBa TeJ, (U3MUECKUE SBIEHUS M IIPOLIECCHI,
WCITONIb3Ys MIpaBWia CIOXKEHHs CHT (BHOJB OTHOM IpsMoii), 3akoH I'yka,
3akoH Ilackains, 3akoH ApxuMena, MpaBUJIO paBHOBecHs pbruara (6soxa),
«30JI0TOE MpPAaBHJIO» MEXaHUKW, 3aKOH COXpPaHEHUS MeXaHWYeCKOU
SHEpPIruM, IpH OSTOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA M
3allACHIBATh €r0 MaTeMaTUYecKoe BEIpaKeHHeE, g
00BACHATH (DH3MUCCKHE SIBICHHS, [IPOLIECCH U CBOMCTBA Tell, B TOM YHCIE
U B KOHTEKCT€ CHUTyallUd IpaKTUKO-OPHEHTHUPOBAHHOTO XapakTepa:
BEIABIIATH IIPUYMHHO--CIEICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE U3 1-2
JIOTHYECKHUX II1aroB  OMOpOil Ha 1-2 M3y4yeHHBIX CBOWCTBA (H3UUIECKHX
ABJICHUH, HPU3NIECKUX 3aKOHA M 3aKOHOMEPHOCTH;

pemate pacy€THBIE 3adauyd B 1-2 JEHCTBUS, HCHOJIB3YS 3aKOHBI U
(hopMyIibl, CBA3BIBAIOIIUE (U3MYECKHE BEJIMYMHBI: HA OCHOBE aHAM3a
YCIIOBUS 3aJjauX 3allUChIBATh KPATKOE YCIOBHUE, MTOJCTABIATh (DH3NIECKHE
BEJIMYHMHBl B (DOPMYJBI W TMPOBOAMTH PAacU&THI, HAXOAWUTEH CIIPABOYHEIE
JlaHHble, HeOOXOUMBIE JUISI pelIeHUs 3a/1ad, GIeHHBATh PEaTUCTHYHOCTD
TIOJy4Y€HHOH (U3NYIeCcKOl BETUIHHEI,

pacro3HaBaTh IPOOJEMBI, KOTOpPhIE MOXXHO PCIIUTh IIPU TOMOIIH
(U3MUECKUX METOMOB, B ONMCAHUH HCCIIEACBAHMUS BBIJIENATE IPOBEPSEMOE
IPEANONIOKeHHe  (TUIOTe3y),  pa3indaTh W HHTEPIPETHPOBATH
IIOJIyY€HHBI pe3yNbTaT, HaXOAWTh OIIMOKM B XOJIE OIBITA, JeiaTh
BEIBOJIBI 10 €TI0 pe3yJIbTaTaM;

IPOBOAUTH ONBITEI 10 HabmoAeHW0 (U3UYECKUX SBICHUH MUK
buznueckKux CBOICTB TSI dopMyIupoBaTh MpOBepsieMble
IIPEANIOJIOXKEHHSI, COOMPATh YCTAHOBKY U3 MPEIIIOKEHHOT0 000pyAOBaHMUSI,
3alliCHIBATh XOJ OIBITa U POPMYIUPOBATEH BEIBOJBL;

BBIMIOJIHATE IIPSIMBIE HM3MEPEHHS PAacCTOSHUS, BpPEeMEHH, MacChl Teja,
o0p€Ma, CHJIBI U TemIepaTypsl C HCIOJB30BaHUEM aHAJIOTOBBIX U
IUGPOBBIX TMPUOOPOB, 3aAIMKUCHIBATH I[TOKa3aHUS IMPHUOOPOB C YYETOM
3a/laHHON a0COIIOTHOMN MOTPEIIHOCTH N3MEPEHUI; '
IIPOBOAMTH HCCIICIOBaHNE 3aBUCUMOCTH OJHOH (hH3MIecKon BEJIMIHHBI OT
JIpyroil ¢ WCIONB30BaHHUEM MPSIMBIX H3MepeHuil (3aBUCUMOCTH ITyTH
PaBHOMEPHO IBKXKYIIETOCS Tejla OT BPEMEHH [BMXKEHHS Tela, CHIIBI
TpEeHUs CKOJIBXEHUS OT Beca Tejia, KauecTBa 00paboTKM MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTH CHUJIBI TPEHHUS OT IUIOLIAAN CONPUKOCHOBEHMS TeJl, CHUIIBI
YIPYTOCTH OT YIJMHEHUs IPYXXHHBI, BRITAJKABAIOIEH CHIIBI OT 00BEMa
HOrpyXEHHON YacTH Tejla U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU TeNa, OT IIyOMHBI, HA KOTOPYIO IOTPY>KEHO TEJO, yCIOBUN
ITaBaHUs TeJl, YCJIIOBUM paBHOBECHs pblyara U OJIOKOB), y4acTBOBaTh B



IUIAHAPOBAaHUM YYeOHOrO HCClIeOBaHus, coOupaTh YCTaHOBKY H
BBINIOJIHATD M3MEPEHHUS, Ceqys MNpeIOXCHHOMY IUIaHy, (UKCHpOBaTh
pe3yJbTaThl IOJTYYCHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHIC
TNPEUIOKEHHBIX TabNMMI ¥ rpaduKoB, Aenarh BBIBOABI IO pe3yJbTaram
YICCJIEJOBAHMUS;

IIPOBOANTHh KOCBEHHBIC W3MEPEeHHs (UINYECKUX BEIUUYHMH (HJ‘IQ:L;HOCTB
BEI[ECTBA JKUIKOCTH M TBEPIOTO Tejla, CWjla TPEHUS CKOJBXEeHMUs,
IaBjeHHE  BO31yXa, BBITAIKWBAIOIIAs CHiIa, JeHCTByromas  Ha
MOTpYyKEHHOE B KHUAKOCTH TeNO, KO3(GQUIMEHT IOJIE3HOTO IeMCTBUS
IIPOCTBIX MEXaHHU3MOB), CIeAys MPEeAJIOKEHHOM WHCTPYKUUU: IIpH
BEITIOJIHEHUH H3MEPEHHH COOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY M
BBEIYHCIIATE 3HAYEHHE NCKOMOM BEJIMYHMHEI;

cOOJIIOAaTh MpaBUiia TEXHUKH 0€30MacHOCTH MpH pabote ¢ 1a00paTOpHBIM
000opynOBaHUEM;

yKa3bIBaTh NPUHLMIBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB:
BECHI, TEPMOMETpP, JWHAMOMETpP, COOOIIAIOIMecs COCYIbl, OapoMerp,
pBIYar, IIOIBHKHBIA U HETIOABIDKHEIHN OJIOK, HAKJIOHHAS IIJIOCKOCTb;
XapaKkTepu30BaTh INPHUHLMIBI JEHCTBAS H3YYEHHBIX MPUOOpOB U
TEXHHYECKUX YCTPOMCTB C ONOpOHl Ha UX OMNUCaHUA (B TOM 4YHCIE:
NONIIMITHAKY, YCTPOWCTBO BOAONPOBOJA, THAPABIMYECKHN Ipecc,
MaHOMeETp, BEICOTOMEp, MOPIITHEBOH HACOC, apEOMETP), HCIIOJIB3Ys 3HAHHUS
O CBOMCTBax (GU3NYECKUX SBICHUNH U HEoOXoIUMBble (PU3NIECKHE 3aKOHBL
Y 3aKOHOMEPHOCTY;

IPUBOMUTL  NpuMepbl  (HaxoauTh HWH(GOpMAlMIO O  IpPHMEpax)
MIPAaKTHUYECKOrO HKCIOJIb30BaHUs (U3NYECKUX 3HAHUH B IIOBCEIHEBHOM
MKHU3HU Ui obecrieueHns] 6e30IacHOCTH TpU oOpalieHuy ¢ IpubopaMu U
TeXHUYECKUMHY yCTpOMCTBAMH, COXPaHEHHUS 3[0pOBbS U COOIOAEHUS
HOPM 3KOJIOTHYECKOTO ITOBEACHUS B OKPYKAIOIIEH CPELE;

OCYILIECTBIIATE OTOOpP MCTOYHMKOB HHGpopmaunu B HHTepHere B
COOTBETCTBHH C 3aJaHHBEIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIIUXCS
3HaHUM W [yTEM CpaBHEHMs pA3NHYHBIX HCTOYHHUKOB BBIICTATH
HHOOPMAIIUIO, KOTOpas SBISETCS IPOTHBOPEUMBON MIM MOXET OBITH
HEJIOCTOBEPHOM;

HICITOJIB30BATh MPH BBITIOJHEHUH y4eOHBIX 3aJJaHUi HayYHO--IIOMYJISPHYIO
JUTEpaTypy (QU3NYECKOro COACp)KaHWs, CIPaBOYHBIE MaTepHAaIbI,
pecypchl cetu MHTepHeT, BlafeTs NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus HHPOPMALUH U3 OJHON 3HAKOBOU CHUCTEMBI B IPYTYIO,
co3JaBaTh COOCTBEHHBIE KpaTKHe IMMCHMEHHBIE W YCTHBIE COOOIIEHHs HA
OCHOBe 2—3 HCTOYHMKOB MH(OpMAIMU (UIMIECKOTO CONEPIKAHUS, B TOM



4ycye MyONIUYHO meNnarh KpaTkhe cooGIueHHs O pes3yibTaTax IIPOEKTOB
WId  y4eOHBIX HCCNEJIOBaHHH, MPH 3TOM TIPAMOTHO KCIIOJB30BATH
M3YYEHHBIM IIOHSTUWHBIA anmapaT Kypca (W3WMKH, CONPOBOXIATEH
BBICTYIIJICHUE [IPE3CHTALIHE;

IPY BBINOJIHEHUH yYeOHBIX MPOEKTOB M HCCIEHOBAHUN PACIIPENeNsiTh
OOSI328HHOCTY B TpPyIIle B COOTBETCTBHH C IOCTABICHHBIMH 3afagamu,
CIICIUTh 33 BBINOJIHEHUEM IUIaHA JOEUCTBUH, aJeKBaTHO OIEHHBATD
COOCTBEHHBIH  BKJIQJ B  [ACITEIbHOCTD I'PyIIbl,  BBICTPaWBATh
KOMMYHUKaTHBHOE B3aHMOJICUCTBHUE, YIUTHIBAS MHEHHE OKPYKAFOIIHX.

K xoHiy 00yuenus B 8 ki1acce npeMeTHBIE Pe3yIbTATEL HA 6a30BOM ypOBHe
AOJDKHBI OTPaXaTh C)OPMUPOBAHHOCTD Y 00YYAIOIIMXCS YMEHHIA:

HCNONB30BATEL IIOHATHS: Macca U pa3Mephl MOJIEKYII, TEIJIOBOE BHIKEHHUE
aTOMOB U MOJIEKYII, arpEeraTHbIE COCTOSHUS BELECTBA, KPUCTANINIECKAE U
aMoOpQHBIE Tela, HACBHILEHHBIH M HEeHACHILIECHHbIH IIap, BIJIAXHOCTH
BO3Zyxa, TEMIIEpaTypa, BHYTPEHHsSsS OHEprMd, TEIUIOBOM JBHraTens,
SIIEMEHTaPHBIH 3IEKTPUIECKUH 3apsM, SIEKTPUIECKOE TIOJTE, IIPOBOIHUKU
1 TUSJIEKTPUKH, TIOCTOSIHHBIH 3JIEKTPUIECKHUI TOK, MATHUTHOE I10JIE;
pasinyath ABIEHHs (TEIUIOBOE PACIIMPEHHE U CXKATHeE, TeILIoIepenaya,
TEIIOBOE PAaBHOBECHE, CMAaYUBAHME, KAIMUISPHBIE ABIEHHS, HCIApEHHe,
KOH/CHCANNSA, IIABICHUE, KPHCTAIIM3alMs (OTBepAEBaHHUE), KUIICHHE,
TerIonepenaya (TermonpoBOHOCTS, KOHBEKIIHS, U3Iy4YeHHe),
SJICKTPU3ALMSA TEJ, B3AUMOJCHUCTBHE 3apA0B, NEHCTBUS 3IEKTPHUECKOrO
TOKa, KOPOTKOE€ 3aMbIKaHWe, B3aWMOJCHCTBHE MAarHUTOB, JIeHCTBHE
MAarHHTHOTO MOJI Ha IPOBOJHKK C TOKOM, 3JI€KTPOMAarHUTHAS UHIYKIIHS)
II0 OIMCAaHMIO MX XapaKTepHEIX CBOWCTB M HA OCHOBE OIIBITOB,
ACMOHCTPHUPYIOILIMX JaHHOE PU3UIECKOE ABICHHUE;

pacmo3HaBaTh IpPOSBICHHE HM3YYCHHBIX (DU3MYECKUX SABICHHH B
OKPYKarOIlEM MMpE, B TOM 4YHCJEe (HM3HYECKHe SIBIEHUS B HPHPOJE:
TIOBEPXHOCTHOE HATSXKEHHE W KalWUIAPHBIE SBICHUS B IIPUPOJE,
KpUCTaJUIBI B TIpupoflie, usiaydeHue ConHla, 3aMeps3aHue ‘BOLOEMOB,
MOpCKHe Opu3bl, 06pa3oBaHue POCHI, TyMaHa, HHes, CHETa, JNeKTPHIECKUE
ABJICHUS. B aTMOC(epe, 3MeKTPUYECTBO JKUBEIX OPraHH3MOB, MAarHUTHOE
nose 3emiu, Apelid IONIOCOB, pONh MArHUTHOTO HOJS JUIS SKM3HK Ha
3emJie, MOJSIPHOE CHSHHE, IIPH STOM IIEPEBOUTE TIPAKTHIECKYIO 3a1ady B
y4eOHYIO, BBIEISTH CYIIECTBEHHBIE CBOMCTBA (npu3HaKy) QU3HYECKHUX
SIBIICHUI;

OIKCBHIBATE M3Yy4ECHHBIE CBOMCTBA TN U (PM3HMYECKUE SBIICHHS, UCIIOIb3Ys
(u3HYeCKUe BeNMYMHBI (TEMIIepaTypa, BHYTPEHHSS SHEePTHs, KOJIUIECTBO
TCIUIOTBI, yZA€TbHAs TEIUIOEMKOCTh BEILIECTBa, YJelbHas TEIUIOTa



"

IUIABJIEHHUS, YyeNbHAs TeIUIoTa MapooOpa3oBaHMs, YHelIbHas TeIIoTa
CrOpaHUs TOIUIMBA, KO3(QUIMEHT IONe3HOro MAEHCTBUSA TEIUIOBOH
MAalIUHBI, OTHOCHTEIbHAS BJIXKHOCTH BO3[yXa, 3JIEKTPUYECKHMM 3apsi,
CHJIa TOKa, JJIEKTPHYECKOE HAIPSKEHHE, COIPOTHBIICHHE IIPOBOJHUKA,
yIeNbHOE  CONPOTHBIGHHE  BEIIeCTBA, paboTa M MOIIHOCTH
JIIEKTPHYECKCTO  TOKa), TPH  ONHCAaHUM MpPaBHWIBHO  TPaKTOBATh
GU3MYECKUI CMBICT HCIONB3YeMBIX BEJIMYUH, 00O03HAYEHUSA U eAMHALBI
GU3NYECKNX BEJIMYHMH, HaXOAUTHb (OPMYJBI, CBS3BIBAIOILKE JaHHYIO
GU3NUECKyI0O BENUYMHY C OPYTMMH BeJIMYHHAMH, CTPOHUTH TIPadHKh
M3YYEHHBIX 3aBUCUMOCTEH QU3NIECKUX BEIUIKH,

XapaKTepU30BaTh CBOMCTBA Tel, (U3MUECKHE SBJEHHS ¥ TPOLECCHL,
WCIIONB3YsT OCHOBHBIE IIOJIOKEHHS MOJEKYJLIPHO--KHHETHUYECKON TEOpHH
CTPOEHHSI BEIeCTBa, MPUHLMUI CYIepHO3ULUU MoNel (Ha KavyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHus 3apsizia, 3akoH OMa I y4acTKa LEIH, 3aKOH
Jbxoynsi—JleHna, 3aKOH COXpaHEHHS DJHEpPIrud, IIpU OSTOM JaBarh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa W 3aIMCHIBATH. €r0 MaTeMaTH4YeCcKoe
BEIpaXKCHIE;

00BSACHATH (pU3NYECKUE NPOLECCHl M CBOHCTBA Tel, B TOM 4YHCIE W B
KOHTEKCTE CUTYyallMii IPaKTUKO-OpPUEHTUPOBAHHOIO XapaKTepa: BHIABIIATH
IPUYHHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYEeCKUX
IIaroB ¢ OIOpoil Ha 1—2 WM3y4YeHHBIX CBOHCTBA (DPU3MYECKHX SIBICHHI,
(bU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pelath pacuyéTHbIE 3a7audl B 2-3 JEHCTBHSA, MCIOJB3YysS 3aKOHBI U
(GOpMyJIBI, CBs3bIBaIOIIME (U3MUECKUE BEJIMYMHBI: HA OCHOBE aHanu3a
YCIIOBUS 3a[lauyl 3allUCHIBaTh KPAaTKOe YCJOBHE, BBIABJIATH HENOCTATOK
JAaHHBIX JUIsS pEIIeHWs 3ajaud, BbIOMpaTh 3aKOHBI M (OpPMYJIbI,
HeoOXOonuMEIe I €& pelleHus, MPOBOAUTH DPACYETHl M CpPaBHHUBATH
TIOJIyYeHHOE 3HaYeHHe (PU3NIEeCKON BEITMYUHEI C U3BECTHBIMU JAHHBIMH;
pacrosHaBaTh IPOOJIEMBl, KOTOPBIE MOXHO DpEIIWTh TPU ITOMOIIU
(GU3MYECKUX METOIOB, HCIIONb3Yys OINHCAHHE MCCIENOBaHUs, BBIICIATH
IpOBepseMOe  TPEIINOJIOXKEHNe, OLEHNBaTh IIPaBUIILHOCTD * TOPS/KA
IPOBEICHUS UCCIIeI0BaHMts, NeNaTh BEIBOJILI,

IPOBOMUTL ONBITHI 10 HAaOMIOAEHHIO (GHU3HYECKUX SBICHUHA HIH
(GU3HMYECKUX CBOMCTB Tell (KalWUISPHEIE SBIECHHUS, 3aBUCHMOCTD JIaBIICHUS
BO3/yXa OT €ro 00béMa, TeMIIepaTypsl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HArpeBaHMsl NPU HM3JIy9eHHH OT LBeTa H3JIydaromleH (TOrIOoNIaroriei)
IIOBEPXHOCTH, CKOPOCTH MCHApEHHs BOABI OT TeMIIEPATyphl XUIKOCTH U
wiomany e& IOBEPXHOCTH, JJIEKTpU3alUs Tel W B3aUMOJEHCTBHE
DIIEKTPUYECKUX 3apsfoB, B3aUMOJEHCTBHE - IIOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisl MAarHUTHBIX II0Jiedl ITOCTOSHHBIX MAarHWTOB, IEHCTBUS
MATHHTHOTO IONS HA IMPOBOXHMK C TOKOM, CBOWCTBA SIIEKTPOMATHHTA,
CBOMCTBA 3JIEKTPOJABUTATENI IIOCTOSHHOTO TOKa): (POPMYJIHPOBATH
IIPOBEPsEMBIE MPEATIOIOKEHNS, COOMPATh YCTAHOBKY M3 IIPEIIOKEHHOI'O
000py10BaHMUsl, OIICHIBATE XOJ] OTBITA U (JOPMYIIHPOBATEH BEIBOJEL,
BBIMIONHATS ~ NPSMbIE  W3MEPEHHMs]  TEMIEPATypBl,  OTHOCHTeNbHOH
BJIQXXHOCTH BO34yXa, CHJBl TOKa, HANpPSHKEHHS C HMCIOJIL30BaHUEM
AHAJIOTOBBIX MPHUOOPOB M JATYMKOB (DU3UYECKUX BEJIMYHH, CPABHUBATEH
Pe3yJIbTaThl U3MEPEHHUIt ¢ YUETOM 3aJaHHON aGCOMIOTHOM MOTPEITHOCTH,
IIPOBOJMTE UCCIIENOBaHNE 3aBUCUMOCTH OJHOMN (HhHU3MUECKON BETHMYUHEI OT
Jpyrod ¢ HCIOJNB30BaHUEM IPSMBIX H3MepeHuil  (3aBUCHMOCTH
COIIPOTHBJIEHUS] INPOBOAHHMKA OT €ro JUIMHBI, IUIOWAAH IIOMEPEIHOrO
CEYEeHHS M yIEIbHOIO COIPOTUBIIEHUS BELLECTBA MPOBOIHUKA, CHIIBI TOKA,
UOYIIET0 d4Yepe3 IMPOBOAHMK, OT Halps)KEHUS Ha IPOBOJHUKE,
UCCJIeIOBAaHUE IIOCIIENOBAaTEbHOIO M MMapajUIeJbHOTO  COEIMHEHMIMA
IIPOBOJHMKOB): IIJIAHUPOBaTh HCCIEOBaHKE, COOMpPaTh YCTAHOBKY U
BBINOJIHATE M3MEPEHUs, CIeXys IpeNIOXEHHOMY IUIaHy, (QUKCHpPOBATH
pe3ynbTaThl ITOJyYEHHOH 3aBUCHMMOCTH B BHAE TaOJuI U TpaduKoB,
JleNIaTh BBIBOABI 110 pe3ybTaTaM HCCIIeIOBAHNS;

IIPOBOJAMTEL KOCBEHHBIE H3MEpPEHHUs (PHU3NYECKMX BeMUYMH (yHelbHas
TEIIOEMKOCTh ~ BEILECTBA, CONPOTUBIEHHE IIPOBOAHMKA, paboTra u
MOILHOCTE JJIEKTPUYECKOr0 TOKAa): IIAaHHPOBAaTh H3MEpEHHUs, COOHpaTh
OKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIeAys HpeII0XeHHOH MHCTPYKIMH, U
BBIUHCIISITh 3HAYCHNE BEJTUIHHEI,

COOJIIOIaTh IPaBUJIa TEXHUKH 0€30MaCHOCTH MPHU paboTe ¢ 1a00paTOPHEIM
o0opyoBaHUEeM;

XapaKTepU30BaTh [PUHIMUIBE  JeHCTBHS U3YYEeHHBIX MpUOOPOB W
TEXHHYECKUX YCTPOMCTB C ONOpOM Ha MX omnucanus (B TOM 4YHUCIE:
CHCTEMa OTOIUIEHHUS JOMOB, TMI'POMETp, IapoBas TypOHHA, aMIepMeTp,
BOJIBTMETP, CUETYMK JJIEKTPUUECKONW DHEPrHH, 3JIEKTPOOCBETUTEIbHBIE
IpuOOpPEI, HarpeBaTeNbHEIE AJIEKTPONPUOOPH! (IPUMEPEI), 3JEKTPUIECKUE
IIPEIOXPAaHUTEIH, JIEKTPOMArHUT, SIEKTPOABUTATEb IIOCTOSHHOTO TOKA),
UCIIONB3Ysl 3HaHHUS O CBOMCTBax (M3MYECKUX SBJICHUU U HEOOXOIUMBIE
busrUecKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh IIPOCThIE TEXHUYECKUE YCTPOHCTBA M H3MEpPUTEIbHBIC
npubopbl MO cXeMaM U CXeMaTHYHBIM DPUCYHKaM (OKHIKOCTHEIH
TEPMOMETpP, TEPMOC, NICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CTOpaHHMsl, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBl JJIEKTPHYECKHX



LUenel ¢ MOCIeNOBATENEHEIM | [apalIeNbHEIM COETUHEHIEM 3JIEMEHTOB,
pasnuyas yCIOBHbIE 0003HAYEHNS IIEMEHTOB JJIEKTPHIECKUX IIeTIeit;
NPUBOAUTE  MPUMEpPHl  (HAXOAWTH HMHOOPMALMIO O  HpUMepax)
NPaKTUYECKOr0 HCMONb30BaHU (QU3MYECKUX 3HAHUI B ITOBCEIHEBHOMN
XKU3HM JUIst obecredenus 6e30MacHOCTH Npy OOpaIleHuH ¢ npubopamMu u
TEXHUYECKHMH YCTPOWCTBAMH, COXPAHEHHS 3I0pOBbI U cobjuoneHus
HOPM 3KOJIOTHYECKOr0 TIOBEICHHS B OKPYXKAIOIIEH cpese; )
OCYINECTBIATE MOUCK HHQOpPMAUUH (QU3UYECKOrO CONEPKAHHS B
VHTepHeTe, Ha OCHOBE HMEIOIIUKCS 3HAHMN U OyTéM CpaBHEHMSI
MOTIONHUTENBHBIX | MCTOYHHKOB  BBINENATE MHGOPMAIMIO, KOTOpas
SIBIISIETCS TPOTUBOPEYUBOM MIIM MOXKET OBITH HEJJOCTOBEPHOIX;
HUCIIOIB30BATh IIPHU BBINOJHEHHH y4eOHBIX 3aJaHHi HAYYHO--[OMYISAPHYIO
JIATEPATYPy  (QHU3UYIECKOrO COMEPXAHHS, CIPABOYHBIC MATEpHAlbL,
pecypenl cetu MHTepHert, BiajieTh npuéMaMu KOHCTIEKTHPOBAHHS TEKCTa,
npeobpasoBanys HHOOPMAIMY U3 OHOI 3HAKOBOM CHCTEMEI B JpYTyIo;
CO311aBaTh COOCTBEHHBIE NHCBMEHHBIE U KPATKUE YCTHBIE COOBIIEHHS,
00001mas MHQOPMALMIO W3 HECKONbKHX HCTOYHHKOB ¢busmIecKoro
COACpXaHUs, B TOM 4YHCIe IyOJIMYHO MPEACTABISTh pPe3yJIbTaThI
IIPOEKTHOM MJIM HCCIENOBATENBCKOM AESTENBHOCTH, HPH 3TOM IPaMOTHO
HCTIONB30BaTh HM3YYCHHBIH MOHATUMHBEIN ammapaT Kypca (H3HKY,
COIIPOBOXX/IATH BEICTYTIJICHHE IIPE3EHTAIHE];

NpY BBIMONHEHUH YYeOHBIX MPOEKTOB H HCCIENOBAaHHHN (HM3MUeCKUxX
IPOIECCOB pacHpeNesisiTe OOS3aHHOCTH B TIPYyIIle B COOTBETCTBHH C
[IOCTaBJIICHHBIMU 3alavyaMM, CIIEIUTH 3a BEBIIIOJHEHHEM IUIaHA AeHCTBHUHM U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJam B
ACSITEIIBHOCTD IPYIIIBI, BEICTPAMBaTh KOMMYHHKaTHBHOE B3aUMOJIECTBYE,
IPOSBIISAS TOTOBHOCTh Pa3peltaTh KOHMIUKTEI.

K KoHIly 06y4enus B 9 kiacce npeaMeTHEIe pe3yIbTaT Ha 6a30BOM YpPOBHE
MOJDKHBI OTPAXaTh C(OOPMUPOBAHHOCTE Y 00YYarOLINXCS YMEHHIA:

MCIIONB30BATh  MOHATHA: CHCTeMa OTCYéTa, MaTepHajibHas TOYKa,
TPAeKTOPHsA, OTHOCHTEIBHOCTE MEXAHUYECKOTO JBHIKEHHS, /:[éq)opMauH;I
(Ynpyras, miacTHYeckas), TpeHHe, LEHTPOCTPEMHUTEIBHOE YCKOpeHHue,
HEBECOMOCTE U IEPErpy3KH, LEHTP TAKECTH, aOCOIMIOTHO TBEPOE TEo,
LCHTP TSAXECTH TBEPAOIO Teila, paBHOBECHE, MEXAHUYECKUE KOJNEOaHNsI U
BOJIHBIL, 3BYK, HHQPa3sByK H YJIbTPa3ByK, JJEKTPOMAarHHTHEIE BOJIHEL
IIKana 5J€KTPOMarHUTHBIX BOJH, CBET, OIHM30PYKOCTh M JATbHO30PKOCTS,
CICKTPBI UCITyCKAHHUA U IOTJIOLIEHHUs, anb(a-, 6eTa- U raMMa-U3mydeHns,
U30TOIIbI, AAEPHAS SHEPreTUKA,



° PpasnuiaTh SABNCHUA (PaBHOMEPHOE M HEPaBHOMEPHOE IIPSIMONMHEHHOe

ABIIKCHHC, DaBHOYCKOPCHHOE IPSMOJIHHEHHOE IBMXKEHHE, CBOGOIHOE
TaieHNe TeJl, pAaBHOMEPHOE IBIKEHHE 110 OKPY)KHOCTH, B3aUMOIEHACTRIE
TCJI, PEaKTHBHOC ABWKEHHE, KoleGaTeNbHOE ABIKEHWE (3aTyXarolide u
BBIHY)KIICHHBIE KOJNCOaHus), pe30HaHC, BOJIHOBOE IBHXKEHHE, OTpakeHue
3BYKa, NPSIMOJIMHEHHOE pacIpOCTPaHEHHe, OTPaXKEHHe M IpesiOMIICHHe
CBE€Ta, IIOJTHOC BHYTPEHHEE OTPaXKEHHUE CBETA, PA3JIOKEHHE OeJI0oro CBeTa B
CHCKTp M COXCHHE CHEKTPAaNbHBIX LBETOB, [UCHEPCHS  CBETa,
CCTCCTBCHHAS PalMOaKTHBHOCTD, BOSHHKHOBEHHE JIMHENYaTOro CIeKTpa
M3JTYYEHHUS) TI0 OIMCAHHIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
ACMOHCTPHPYIOIINX NaHHOE HU3UYECKOE SBIICHUE;

pacCllo3HaBaTe  MNpPOSBICHHE H3YYEHHBIX (M3UYECKHUX SBIACHUH B
OKpyXXaromeM Mupe (B TOM uucie (U3HYECKHe SBICHHUS B IIpUpoJE:
MIPWIMBRL M OTIUBBL, NBHXKeHHE MIaHeT CONHEYHOM CHCTeMBI, peakTUBHOE
ABIDKCHUE OKUBBIX OPTaHM3MOB, BOCTIPHATHE 3BYKOB JKHBOTHBIMH,
3CMIICTPSACEHHE, CeHCMUYeCKHe BONHEI, IyHAMH, 3X0, IBETa Tell,
ONTHYECKUE ABJICHUS B NPUPOAC, OUOJIOTUYIECKOe AEHCTBHE BHIUMOTO,
YIBTPaQUOIETOBOr0O U  PEHTTEHOBCKOTO U3TyYeHUH, eCTeCTBEHHEI
PaAHOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YM, PaJHOaKTHBHOE U3JTyYeHHUE
IIPUPO/IHBIX ~ MHUHEPAJIOB, JNEHCTBHE pPaJHMOAKTHBHBIX H3TYYEHHH Ha
OPTaHH3M 4€JOBeKa), IPH JTOM IEPEeBOXVTb MPAKTHUIECKYIO 3ajaqy B
y4eOHyIO, BEIIENSATH CYLIECTBEHHBIE CBOICTBA (Tpu3HaKK) (QUIMIECKUX
SIBIICHUI;

OINCBIBATE M3YYCHHBIE CBOKCTBA TeNl M (U3MYECKUE SIBIICHHS, HCIIONb3YsI
(usndeckre BeNUYMHEI (CpefHSS M MIHOBEHHAs CKOPOCTh Tella IpH
HEPAaBHOMEPHOM IBI)KCHUHM, YCKOPEHHE, MepEeMeIeHUE, IIyTh, YIIoBast
CKOpOCTB, CHJIA TPEHHUS, CHJA YNPYrOCTH, CHJIA TSDKECTH, YCKOPEHHe
CBOOOZHOrO MaleHMS, BeC TeNa, HMIYILC Tela, UMITYJIEC  CHIIEI,
MEXaHH9eCkass paboTa U MOLIHOCTh, NOTEHUMATbHAS SHEPIHs Tela,
HIOZIHATOrO Hall MOBEPXHOCTBIO 3€MJIH, NOTEHLMATbHAS 3HEPIHs CHKATOM
MPY’KMHBI, KHHETHYECKAs OJHEPIHs, MONHAS MEXaHWYECKas SHEpIus,
MEPHOJ U HacTOTa KOoJIeOaHuM, JNIMHA BOJIHBL, TPOMKOCTD 3ByKda M BBICOTA
TOHa, CKOPOCTb CBETA, NMOKAa3aTelb IPEJOMICHHS CPENbl), IPH ONMUCAHUH
TIPaBUIBHO TPAKTOBATH (DM3UYECKUH CMBICH HCIIONB3YeMBIX BETHYKH,
O0O3HAYEHUs M ENMHULGI (DUIMUECCKHX BENWYMH, HAXOMUTH hopmynEI,
CBASBIBAIOLIME NAHHYIO (U3UYECKYIO BEHYHHY C APYTHMHE BEIHIHHAMY,
CTPOMTH IPadUKK H3yYEHHBIX 3aBHCHUMOCTEH (PH3MIECKUX BeHIHH;
XapaKkTepU30BaTh CBOHCTBA Tell, (U3MYECKHE SIBICHHS H IIPOLECCHI,
UCIIOJIE3Ys 3aKOH COXPaHEHHS JHEPIHH, 3aKOH BCEMHPHOTO TATOTCHHS,
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IPUHIEI  CYNEepro3UIMK CHI, IPUHIMI OTHOCHTeNbHOCTH I'amues,
3ak0HBl HBIOTOHA, 3aKOH COXPaHEHHs HMMITYJbCa, 3aKOHBI OTPAaXCHUSA U
TIpENIOMIIEHHs CBETA, 3aKOHBI COXPAHEHHUs 3apsJOBOr0 U MacCOBOT0O THCEI
IpH SIEPHBIX PEaKIUsiX, [PH 3TOM JaBaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA U 3allAChIBATh €r0 MaTeMaTHYECKOe BEIPAXKEHUE;

OOBSICHATh (JM3UYECKHE IPOIECCHl M CBOMCTBa Tell, B TOM YHCIEC W B
KOHTEKCTE CUTyaluil MpaKTUKO-OPHEHTUPOBAHHOI'O XapaKTepa: BEIABIIATE
IPUYHHHO--CICICTBEHHBIE  CBSI3W, CTPOMTb  OObBsCHeHHe 13 2-3
JIOTMYECKUX IIIATOB C OIMOpOi Ha 2—3 W3yYEeHHBIX CBOMCTBA (U3MYECKHX
ABIIeHN}, QU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaT pacdéTHBe 3amadd (ONMpAlONIMeCs Ha CHCTeMy u3 2-3
ypaBHeHHiT), HCIIONb3Ys 3aKOHBI U (QOPMYIIBI, CBA3BIBAIOLME QH3NISCKHE
BeJIMYMHBI: HAa OCHOBE aHald3a YCJIOBMS 3aJa4M 3alliChIBaTh KpaTKoe
YCIIOBHE, BEISBIIATH HEIOCTAIOLME WM M30BITOYHBIE NaHHbIE, BEIOMPATh
3aKOHBI ¥ (QOPMyYJIBI, HEOOXOMUMBIC JUIs PEINEHHUS, MPOBOJUTE PAcUETEl U
OLEHHBATH PEATHCTUYHOCT IIONYICHHOTO 3HAYeHHs (U3NIECKOH
BEJIMYMHBI,

pACIO3HABATh [POONEMBI, KOTOpbIE MOXHO PEIIMTh MPH [OMOLIHU
(QU3MUECKMX METOJOB, HCIOJE3Ys OMHMCAaHHE HCCIIENOBaHUs, BBIACISITH
NpoBepseMoe IMpENONIOKEHNe, OLEHHBATh IPABUIBHOCTE  IMOpSIKA
IPOBENEHUs.  MCCICJOBaHMs, JeNaTb BBIBOJBI, HHTEPIPETHPOBATH
pe3yIbTaThl HAOMIOIEHUH U OIIBITOB;

POBOXUTH ONBITHl N0 HAOMONEHMIO (HU3NIECKUX SBICHUH MK
dbu3uIecKUX CBOWCTB Ten (U3ydeHHe BToporo 3akoHa HeroToHa, 3aKora
COXpaHeHMs JHEPTHM, 3aBHCHMOCTH Iepuojia KOJeOaHHH MpPYKHUHHOIO
MAasITHUKA OT MAacChl Ipy3a ¥ JKECTKOCTH INPYKWHBI ¥ HE3aBUCHMOCTE OT
aMILTUTY Bl MaJBIX KOJIeOaHUH, MPAMOJIMHEHOE PacIPOCTPAHEH!E CBETa,
pasloKeHHe GeToro CBETa B CIIEKTP, M3yYeHHE CBOHCTB M300paXeHUS B
TIOCKOM 3epKane U CBOWCTB H300paXkeHHs MpeIMeTa B CoOHMparolel
JNEH3e, HAGNIONEHHe CIUIONIHBIX W JIMHEHYaThIX CIEKTPOB M3IYYeHYs):
CaMOCTOSTENBHO COOMpaTh YCTAaHOBKY W3 M30BITOMHOrO —Habopa
o6Opy/OBaHMs, ONWCHIBAT  XOJ  OMbITa W €ro  pe3yNbTarhl
(bopMyTupOBaTh BEIBOJBL,

IIPOBOJIUTH MPU HEOOXOAUMOCTH CEPHIO TIPSIMBIX H3MEPEHHH, ONpENesss
cpefHEe 3HAYEHHWE K3MepAeMOi BeNMWYMHBL ((QOKYCHOE pacCTOSHHUE
cobuparoleli JMH3BI), OOOCHOBEIBATH BBIOOD crocoba HM3MEpEeHHs
(u3MepuTETBHOTO IPHOOPa);

IPOBOJUTH HCCIENOBaHHWe 3aBUCHMOCTEH (QU3UMIECKMX -BENMYHH  C
HCIONB30BaHMEM MPSIMBIX M3MEpPEeHHH (3aBMCHMOCTH IIyTH OT BpPEMEHH
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IpY PaBHOYCKOPEHHOM [BHXEHHH 0€3 HadalbHOH CKOPOCTH, MEepHOma
KOJIeOaHUA MaTeMaTHYeCKOTO MasTHHKA OT IJIMHBI HUTH, 3aBHCHMOCTH
yria OTpaXXeHHs CBeTa OT yIiia MaJeHUs M yria HpeJOMIEHHS OT yria
MANeHns): IUIaHUPOBATb HCCIIENOBAHME, CaMOCTOSTENHHO —COGHPATH
YCTaHOBKY, (HKCHPOBATH pPE3yNBTaThl MOMYYCHHON 3aBHCHMOCTH
(QHU3MYECKMX BENMYMH B BUAe TaGNUI U TPabUKOB, AENaTh BEWEOILI 10
pesynbTaTaM UCCIIEA0BaHMNS;

NPOBOJUTE KOCBEHHBIE H3MEPEHUs (H3MUIECKHX BEJMYMH (CpemHss
CKOPOCTB M YCKOpEHHe Teja IpH DPaBHOYCKOPEHHOM IBHKEHHH,
YCKOpEHHE CBOOOAHOrO MaleHMs, XKECTKOCTh HPYKUHBI, KO3((HIHEHT
TPEHHUS CKOJIBXXEHUS, MeXaHW4decKas paboTa W MOINHOCTh, YacTOTa M
NEPHOA  KONeOaHWH MaTeMaTH4ecKoro M MpPYKMHHOTO MAsTHHKOB,
ONTHYECKas CHla COOMpArOLIeH JIMH3B, pajHOAKTHBHBIN  (hOH):
IIAHAPOBATh N3MEPEHHs, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATD U3MEPEHUS, CIENYys NPETOXEHHON UHCTPYKLUM, BEIUUCIISATE
3HAYUCHHUE BEIUYMHBI U aHAIM3UPOBATE IIOJTyYeHHBIE PE3YJIBTATEI C YUETOM
3a1aHHO [TOrPELTHOCTH U3MEPEHUIA;

COOJIFOAATE MTPaBHUIA TEXHUKH GE30MacHOCTH IIpH paGoTe ¢ J1ab0paTOpHBIM
000pyI0BaHKEM;

pasanyaTe OCHOBHBIE IIPU3HAKKM U3YYEHHBIX (U3MYECKHX MOJIENIei:
MaTepHuajbHas TO4YKa, aOCOMIOTHO TBEPIOE TENIO, TOUEUHBIH HCTOUHHUK
CBCTa, JIyd, TOHKas JIMH3a, IUIAHETApHAs MOJEIb aroMa, HYKJIOHHAs
MO/JIeJIb aTOMHOTO S7Ipa;

XapaKTepU30BaTh INPUHLMUIBI  NEHCTBUS W3y4YeHHBIX NPHOOPOB U
TEXHAYCCKHX YCTPOMCTB C ONOpPOM Ha WX “OMHCaHMs (B TOM YHCIIE:
CIIUAOMETp, NATYMKM IOJIOKEHHUS, PACCTOSHHS M YCKODEHHMS, pakeTa,
OXOJIOT, O4YKH, IEPHUCKOIN, (OTOoaNIapaT, ONTHYECKHE CBETOBOJEIL,
CIICKTPOCKOII, JO3MMETP, Kamepa BumbcoHa), ucmone3ys 3HaHHSA O
CBOHCTBAX  ()M3WYECKUX ABICHHI ¥ HEOOXONUMEIE (DH3UUYecKUe
3aKOHOMEPHOCTH;

UCIIOJIE30BATh CXEMBl M CXEMATUYHBIE PUCYHKU M3YYE€HHBIX TEXHHUICCKUX
YCTPOMCTB, H3MEPHTENBHBIX NMPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB
NpH PeIICHUH Y4eOHO--PAKTHYECKUX 337134, ONTHUYECKHE CXEMBI s
IIOCTPOCHHUS H300paXXEHHH B INIOCKOM 3epKalie U COOMparoIel JIuH3e;
NPUBOAUTE  NPHUMEpHl  (HaXOAUTh HMHGOpMAaIMIO O  IpUMepax)
IIPaKTUIECKOr0 HCIONB30BaHUS (U3UUECKUX 3HAHHWH B ITOBCEIHEBHOM
KU3HH JUIst obecrevenus 6e30IacHOCTH U OOpalleHuH ¢ IpHGOopaMu 1
TEXHUYECKUMU YCTPONCTBAMHM, COXPaHEHUS 3I0POBbS U COOJIIOLEHHUS
HOPM 3KOJIOTHYECKOr0 TIOBEAEHNUSI B OKPYIXKAIOLLIEH cperie;



NPUHIKI CYNEPNO3UIUK CWI, IPUHIUI OTHOCUTeNbHOCTH [anmies,
3aKOHBl HEBIOTOHA, 3aKOH COXpaHEHHS KMITYJIbCa, 3aKOHBI OTPaXCHUS U
IpEeIOMIIEHHS] CBETa, 3aKOHBI COXPaHEHHs 3apAT0BOTO U MAacCOBOTO YHCEI
IpU SIEPHBIX PEaKlusX, NPH 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3allAChIBATh €ro MaTeMaTH4eCKOE BEIPDAKEHHE;

OOBACHATh (JU3UYECKME MPOLECCHl M CBOMCTBA TeJN, B TOM YMCIE H B
KOHTEKCTE CHUTYyallWii MPaKTUKO-OpUEHTUPOBAHHOIO XapaKTepa: BEBIATE
NPUYHHHO--CJIEJCTBEHHBIE  CBS3W, CTPOUTH OOBACHEHHE U3 2-3
JIOTMUYECKUX IIATOB C OIOpPOM Ha 2—3 W3y4YeHHBIX CBOHCTBA (QU3MYECKUX
ABJICHM, GDU3NIECKUAX 3aKOHOB MM 3aKOHOMEPHOCTEN,;

peliaTh pacuéTHble 3afadd (ONHpaloIlecs Ha CHCTeMy u3 2-3
YPaBHEHUIA), UCIIONB3Ysl 3aKOHBEI ¥ (DOPMYJIBI, CBA3bIBAIOIIME (QU3UYECKUE
BEJMYMHBI: HAa OCHOBE aHAIW3a YCJOBHS 3aJadyd 3alliChIBATh KPaTKoe
yCIIOBHE, BBIABIATH HENOCTAIOLINE WM W30BITOYHBIE JAaHHEIE, BEIOMpATh
3aKOHBI ¥ (hOPMYJIBI, HEOOXOAUMBIE JUIS PEIIEHNs, IIPOBOAUTH PACUETHI U
OLICHMBATh PEAINCTHYHOCTH IOJYyYEHHOTO  3HaUeHH (HU3HYECKOM
BEJINYMHBI,

pacro3HaBaTh MpOONEMBl, KOTOPEIE MOXKHO PpELINTh IPH I[OMOLIH
(QU3MIECKUX METOMOB, WCIIONb3Ysl ONKCAHUE MCCIIEOBaHMS, BBIICIATH
IPOBEPSEMOE  INPEIINONI0XKEHHEe, OLIEHMBATh IPAaBUIBHOCTE IOPSAZKA
IpPOBEJECHHS  MCCIENOBaHMS, JejlaTb BBIBOJEI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOMIOCHUHN U OIIBITOB,;

IPOBOAUTL ONBITHI 10 HAaOMOAEHUIO (HU3MYECKUX SIBICHUH MU
Qu3MUEeCKUX CBOMCTB Ten (M3ydeHHe BTOporo 3akoHa HpioToHa, 3aKoHa
COXpPAaHEHUs SHEPrHH, 3aBHCHMOCTH IIepHOJa KONeOaHWil MpYXHHHOTO
MAasTHAKA OT MACChHl TPy3a M JKECTKOCTU MPYXKUHBI U HE3aBUCHMOCTH OT
AMIUIATYIbI MAJBIX KOJNeOaHu, NPsIMOJIMHEHHOE PaCIPOCTPaHeHUE CBETA,
pasioxeHde GENoro cBeTa B CIIEKTp, U3ydeHHE CBOHCTB M300paXeHUs B
IUIOCKOM 3€pKajle ¥ CBOWCTB H300paXieHUs IperMeTa B coOuparomieit
JNUH3e, HAOMIOJEHHEe CIUIOMIHEIX M JIMHEHYATHIX CIEKTPOB H3ITYyYEHHS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTAHOBKy K3 U30BITOYHOrO Habopa
00OpylOBaHUs, OMUCHEIBATE XOJ  ONBITA M  €ro  pe3yJbTarTHl,
(dbopMynUpOBaTh BEIBOJKI;

IPOBOIUTE MIPU HEOOXOMUMOCTH CEPUIO NPSMEBIX U3MEPEHUM, ONpenensis
cpelHee 3HAyeHMe u3MepsieMOM BemM4YMHBI ((POKYCHOE pacCTOsHHE
cobuparommeli JIMH3BI), OGOCHOBBIBATH BBIOOp CHOCO0a H3MEpEHUs
(u3MepuTENHEHOTO IPUOOPA);

IPOBOAUTH HWCCIIEOBAHME 3aBUCUMOCTEH (M3UYECKUX - BEIUYUH C
HCIIONIE30BAHUEM IIPSIMBIX HW3MEPEeHUH (3aBHCHMOCTH IIyTH OT BPEMEHH



pa3nuyath SBJIEeHUs (paBHOMEPHOE M HEpaBHOMEPHOE IPSMOJIMHEHHOE
IBIDKEHHME, DAaBHOYCKOPEHHOE IPSMOJIMHEWHOe MABI)KEHHE, CBOOOIHOE
najieHne Tell, PABHOMEPHOE IBUKEHHE 10 OKPY>KHOCTH, B3aUMOIEHCTBUE
TEJI, peaKTUBHOE IBIDKEHHE,. KoebaTeabHOe IBIXKEHHUE (3aTyxarolye U
BBIHYKICHHBIE KOJIeOaHWs), pe30HAHC, BOJHOBOE IBHXKEHHE, OTPaKEHUE
3ByKa, MpPSIMOJIMHEHHOE pPaclpOCTpaHEHHE, OTpaKeHHe M IpelIoMIICHHE
CBETa, IIOJTHOE BHYTPEHHEE OTPaKCHHE CBETa, Pa3JIOKEeHHE 6eII0ro CBeTa B
CIIEKTP U CJIO)KEHHE CIEeKTPaJIbHBIX LIBETOB, IHUCIEPCHS CBeTa,
eCTeCTBeHHas] PaJHMOaKTUBHOCTh, BO3HHKHOBEHHUE JIMHEHYATOTO CIIEKTpa
U3JIyYeHHs) TI0 OMMUCAHUIO UX XapaKTePHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
IEeMOHCTPHUPYIOIINX JaHHOE QH3NIecKOoe SBIICHIHE,

pacro3HaBaTh TPOSIBICHHE M3YYEHHBIX (U3WYECKUX SBICHUH B
OKpyXaromieM Mupe (B TOM 4YHCIe (U3NUECKHE SBICHHS B IPUPOJE:
IIPWIKBEI ¥ OTIIUBEI, ABMXKeHUE IuTaHeT COMTHEUHOM CUCTEMEB], peaKTUBHOE
IOBUKCHHE JKUBBIX OPraHU3MOB, BOCIpPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICeHHEe, CeHCMHYecKde BOJIHBI, I[yHaMiyd, 3X0, IBeTa Tell,
ONTUYECKHE SIBJIEHUSI B Npupoje, OHonormieckoe AEUCTBHE BUAMMOTO,
yIbTpaHOIETOBOTO M PEHTITCHOBCKOIO H3IY4YeHHM, €CTeCTBEHHBIN
pPaivoOaKTUBHEIN (OH, KOCMHYECKHE Jy4ud, PaJUOaKTHBHOE H3ILy4ECHHE
IPUPOJHEIX MHHEpAIOB, IeHCTBHE paIUOAKTHUBHBIX HW3IydYeHUH Ha
OpraHW3M 4YejOBeKa), NMPH 3TOM IIepEeBOAUTH IPaKTHUECKYIO 3alady B
yueOHYIO0, BBIIENATh CYIIECTBEHHbIE CBOMCTBa (IpU3HAKM) (PU3MYECKUX
SIBJICHUI;

OIMCEHIBATh U3YYE€HHEIE CBOWCTBA TeNl M (PU3NYECKUE SIBICHUS, UCIIONB3Ys
bu3nvecKre BEIUYMHBI (CpeOHSsl M MTHOBEHHAs CKOPOCTh Tella IIpH
HEpaBHOMEPHOM JIBHKEHUH, YCKOpEHHUe, NepeMelleHue, IyTb, YIJIoBas
CKOpPOCTh, CHJIa TpPEHHs, CHIa YIPYrOCTH, CHJIa TSIKECTH, YCKOPCHHUE
CBOOOOHOrO IaJeHHs, BeC Teja, HUMITYJbC Tela, WMILYJIbC CHIIBL,
MexaHudeckas paboTa W MOIIHOCTh, IOTEHLUAIbHAas JHEPrUs Telna,
TIIOJTHATOTO HaJ TOBEPXHOCTBIO 3€MIM, IOTEHLUANIbHAS SHEPTUS CIKATOM
NpPY)XUHBI, KHUHETHYeCKas »SHeprus, IOJHasi MEXaHH4YeCKash JHEeprud,
IIEpUOJT ¥ YacToTa KoJieOaHUH, JUIMHA BOJIHBI, TPOMKOCTB 3BYKa U BBICOTA
TOH&, CKOPOCTh CBETa, IMOKa3aTeNb MPeJOMIICHUS CPelbl), IPH ONKMCAHUU
IPAaBHUJIGHO TPAaKTOBaTh (PU3WYECKUI CMBICH HCIONB3YEMBIX BEJIMYMH,
0003HAYeHUS W EOWHUIBI (U3UUECKMX BENWYHMH, HaXOIUTh (OPMYIIHL,
CBSI3BIBAIOIINE MAHHYIO (DU3MYECKYIO BEJIMYUHY C IPYTMMHU BEIWYHHAMH,
CTPOUTH I'padUKH U3YUESHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEIUIMH,
XapaKTEepHU30BaTh CBOMCTBA TeJN, (U3UUYECKHE SBIECHUS U IIPOLECCH,
WCIIONB3YS 3aKOH COXPaHEHWs 3HEPruH, 3aKOH BCEMHUPHOIO TATOTEHHI,



NpY PaBHOYCKOPEHHOM [BWXKEHHH (€3 HavdalbHOM CKOPOCTH, IepHofa
KOJIeOaHUH MAaTeMaTHYeCKOr0 MasTHHMKA OT JUTHHBI HHUTH, 3aBHCHMOCTH
yria OTPaXEeHWs CBETa OT yIila MaJeHHs W yIa IPeJOMIIEHHS OT yIia
MajieHus): IUIAaHUPOBATH KCCJIENOBAaHUE, CAMOCTOSTEIBHO cobupars
YCTaHOBKY, (DUKCHPOBATH pPe3yNBTaThl IIOTYyYEHHON  3aBHCHMOCTH
(U3MYECKUX BENMYHH B BUIe TAONUI U rpadHKOB, AENaTh BHIEOIBI 110
pesyJIbTaTaM UCCIIEIOBaAHNS,

IIPOBOAUTH KOCBEHHBIE H3MEPEHHUs (DU3MUECKHX BENUYUH (CpemHsis
CKODOCTb H  YCKOpEHHE Tena IIpK  PaBHOYCKOPEHHOM JIBH:KEHUH,
YCKOpEeHHe CBOOOIHOTO NafeHHs, ECTKOCTh IIPY KHHEL, K03 puIreHT
TPEHHUS CKOJIBXCHUS, MeXaHM4yecKas paboTa W MOINHOCTb, YacTOTd M
MEPUON  KONeOaHWA MAaTeMAaTHYeCKOr0 U MNpPYKHHHOTO MAsTHHKOB,
ONTHYECKas CUla COOMparollel JIHH3BI, PalMOAKTHBHEIA  (DOH):
IZHIPOBATH W3MEPEHHs, COOMPATh SKCTEPHMEHTAIBHYI0 yCTAHOBKY W
BBIIIOJTIHATh U3MEPEHHUS, CIICHYs NPENI0KEHHOW UHCTPYKIMH, BBIYHCIISTE
3HAYCHNC BEJIMYMHEI M aHATU3UPOBATE MOJyYEHHBIE PE3yJIBTATE C yIETOM
3aJJaHHOH MOrpEeITHOCTH U3MEPEHHIL;

COOJIIOZaTh MPaBKIa TEXHUKH GE30IIACHOCTH IPH paboTe ¢ 1ab0paTOPHBEIM
o0opyIoBaHKEM;

pasiiiaTe OCHOBHBIC TIPH3HAKM M3YyYEHHBIX (HM3MYECKHX MOZEJIei:
MaTepHuajbHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIH HCTOUHUK
CBETa, JIyd, TOHKAas JIMH3a, IIAHETAPHAs MOJENb aroMa, HyKJIOHHAs
MO/JIENIb AaTOMHOTO SIpa;

XapaKkTepu30BaTh INPHUHLUINEl JEHCTBMSA M3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOH Ha HX" omucaHus (B TOM HHCIIE:
CITMIOMETD, NAaTYMKH IIOJOXKEHHUS, PACCTOSHHUSA M YCKOPEHHUS, paKeTa,
3XOJIOT, O4YKHM, IIePUCKOI, (oToanmapar, OITHYECKAE CBETOBOIEI,
CIIEKTPOCKOII, MO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSI O
CBOMCTBaX  (U3UYECKMX SBICHHI ¥ HEOOXONUMEIE (QH3HIECKHE
3aKOHOMEPHOCTH;

UCTOJIb30BATh CXEMBI M CXEMATHYHbIE PUCYHKU H3YYEHHBIX TEXHHUECKHX
YCTPOHCTB, U3MEPHUTENbHBIX IIPHOOPOB W TEXHOJOTHYECKHX IIPOLECCOB
NpH PEIICHUH Y4eOHO--IIPAKTHYECKUX 3a71a4, ONTHUYECKHE CXEMBI IS
TIOCTPOCHHUS H300paXKeHUH B ITIOCKOM 3epKalie ¥ COOHMparoIeil TuH3e;
OPUBOIMTE  TIPUMepbl  (HAXOAUTh HHGOPMALMIO O  [PEMEPAx)
[IPAKTUYECKOr0 HCIIOJNB30BaHUs (DU3MYECKWX 3HAHUN B IOBCEIHEBHOI
KM3HHU JUIs obecrieyenus 6€30MacHOCTH MU OOpalleHuH ¢ MpU6opaMu i
TEXHUYECKHMMU YCTPOHMCTBAMHM, COXPAHEHHUS 3J0POBbI M COOJIIONEHHUS
HOPM 5KOJIOTHYECKOTO MMOBEIEHNS B OKPYXKaIOLIe cpese;



OCYIIECTBIATh TOUCK MH(DOPMALKMHE (QH3MIECKOrO CONECPIKAHHS B
HrTepHeTe, caMOCTOSTENBHO (BOPMYIUPYS MOUCKOBLIM 3apoc, HAXOJUTh
IIyTH OIpPEAEIICHHs TOCTOBEPHOCTH MOJYyYEeHHON HHGMOPMAIMK Ha OCHOBE
HUMEIOIIMXCS 3HAaHUH U TOTIOTHUTENIBHBIX HCTOYHHKOB;

UCIIOJIb30BATh IIPY BBIMIOJIHEHUH Y4eOHBIX 3aJaHUN HAYYHO--TIOMYJIAPHYIO
JUTEpaTypy - (QUINIECKOTO  CONEPXKAHMS, CIPABOYHBIE MATEPUAIbI,
pecypcsl cetd VHTepHET, BIageTh NpuéMaMy KOHCIIEKTHPOBAHHS TEKCTa,
npeo6pa3oBanys HHOOPMALUH U3 OLHOM 3HAKOBOM CHCTEMBI B IpYrylo;
CO37]aBaTh COOCTBEHHbIE MUCEMEHHBIE U YCTHEIE COOOIIEHHS Ha OCHOBE
MH(QOPMAIK U3 HECKOJBKUX HCTOYHMKOB (DU3MUECKOTO CONEpIKAHM,
nyONIMYHO MPECTaBIATh PE3yJIbTATHl MPOEKTHON HIIM MCCIIEA0BATENbCKOM
JESITEeTBHOCTH, IIPM  3TOM TPaMOTHO  HUCIOJb30BaTh  H3YYEHHBIH
TIOHSTUMHBIA allllapaT M3y4aeMoro pasjiena (GU3NKH U COMPOBOXKIATH
BBICTYIUIEHHE TMpe3eHTaluued ¢ yd4€ToM OCOOEHHOCTEl ayIuTOpHH
CBEPCTHUKOB. ‘



