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HDGI[MCTH&?I 00J1aCTh: CCTCCTBCHHO-HAYYHBIC ITPCAMCTEI

[Iporpamma 10 (u3MKke Ha YypOBHE OCHOBHOIO 00IIero o00pa3oBaHUS
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa3oBaTeNbHOW MpOrpamMMbl, NPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuéToM (penepanbHON paboyell mporpaMMbl BOCIIUTAHUS U
KoHnuenuuu npenonasanust yueOHoro npeamMera «Ousnkay.

Ha u3yuenune ¢usuku (0a30BbIil ypOBEHb) Ha YpOBHE OCHOBHOI'O OOILEro
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJENI0), B §
Kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 102 yaca (3 gaca B Hellemio).

Henau nzyuyenus Gpusnkm:

npuoOpeTeHne HMHTEepeca M CTPEeMJICHHsS OOydYalolmuXxcs K HaydHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI];

pa3BUTHE MPEJCTABICHUI 0 HAYYHOM METOJ€ MO3HAHUA U (OPMUPOBAHUE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopMHpOBaHNE HAYIHOTO MUPOBO33PEHUS KaK pPe3yIbTaTa U3y4eHHsI OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;
dbopmupoBaHUEe TIPEACTABICHUN O poiiu (DU3UKKU [JIST Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEIACTaBICHUMH O  BO3MOXKHBIX  chepax  Oyaymein
npodeCCUOHAILHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOM, MOJATOTOBKA K
JTanbHENIeMy 00y4eHUIO B 9TOM HalPaBJICHHH.

JlocTikeHne 3TUX Iieliel mporpaMMbl M0 (U3UKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CISAYIONTUX 3a1aY:

NpUOOpPETCHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJIICHUSIX

NpUOOpETEHNE YMEHUN OMHUCHIBATh U OOBSCHATH (PU3UUYECKUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHUM;



e OCBOCHHE METOJOB pEIICHUA MPOCTEUIIUX pacy€THBIX 3a7ad ¢
UCTOJIb30BAHUEM duznyeckux Mojienel, TBOPUYECKUX u
PAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

e Ppa3BHUTHE YMEHHI HAOIIONATh MPUPOIHBIC SIBICHUS U BBINOJIHATH OMBITHI,
nabopaTopHble paOOTBl M IKCIEPUMEHTAIbHbIE HCCIEAOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

e OCBOEHHE TPUEMOB paboThl ¢ MHPOpMaIUel (PU3NIECKOTO COAEPIKAHUA,
BKJTIOYast MH(POPMALIMIO O COBPEMEHHBIX JTOCTHKCHUAX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OLIEHUBaHKe WHPOPMAIINY;

e 3HAKOMCTBO CO cdepamMu MpohecCHOHATLHON JIeSTENIbHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

I/IsyquHe (1)I/ISI/IKI/I Ha YPOBHC OCHOBHOI'O O6HICFO O6pa3OBaHI/I}I HaIlpaBJICHO

Ha JJOCTHXKEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbTaTe uzydyeHus pu3MKd Ha ypOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHUs

y oOyuarorerocst 0yayT copMHpOBaHbI CICAYIONINE TUIYHOCTHBIC PE3yIbTaThl B
YacTH:

1) maTpHOTHYECKOT0 BOCIIMTAHUSA:

— IIPOSIBJIICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUHUCKOMN
busnuecKol HayKu;

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

2) rpakIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYKJI€HUU 0OIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHUKEHUN
busuKy;

— OCO3HaHWE BAXKHOCTU MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCTIPUATHE ICTETUYECKUX KauecTB (PM3MUYECKON HAayKu: €€ TrapMOHHUYHOTO
IOCTPOEHMUS], CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IECHHOCTH HAYYHOTI'0 MO3HAHMSA

— OCO3HAaHUE UEHHOCTH (U3MYECKOW HAayKH Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHpPA, OCHOBBI PA3BUTHsI TEXHOJIOTUM, BaXXHEHIIEH COCTABIIAIOLLEH
KYJBTYpBIL;



— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTHU, MHTEpeca K HCCIeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHUE IIEHHOCTU Oe30MacHoro oOpa3a >KU3HK B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXKHOCTU TPaBWII OE30IaCHOTO TIIOBEJICHHS Ha
TpaHCIIOPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX yCJIOBUSAX;

— c(popMUPOBAHHOCTH HaBbIKA peIIeKCUH, TPU3HAHKE CBOETO IIPaBa Ha OLIUOKY
Y TAKOI'0 %€ NpaBa y APYyroro 4eJoBeKa;

6) TPy10BOI0 BOCTIMTAHMS:

— AKTHBHOE y4YacTHE€ B PEIICHHHM MPAKTHYECKUX 3anad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHM3alid, TOpojia, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YHCIIE U (DU3UUECKUX 3HAHMIA;
— MHTEPEC K NPAKTUYECKOMY H3YyUEHHUIO NPO(eCcChid, CBSI3aHHBIX C (DU3UKOM;

7) 3KOJIOTHYECKOT0 BOCTIMTAHUS

— OpHEHTalUsd Ha NpUMEHEeHHE (U3NYECKUX 3HAHUW JJIs pelIeHMs 3a1ad B
o0JacTu OKpy’Karolled cpenbl, MJIAHUPOBAaHUS IIOCTYNKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbI;

— OCO3HaHME TIJI00AJBbHOIO XapakTepa HKOJIOTMYECKUX NpoOsieM U MyTed HuX
peuieHus;

8) amanTanum K M3MEHSIIOIMMCH YCJOBHSIM COLMAJIBHOW WM NPHPOAHOH
cpeabl:

— TOTPEeOHOCTh BO B3aUMOJEWCTBUM IIPU BBIOJHEHUU HCCIECIOBAHUNA U
OPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
TIPYTHX;

— TIOBBIIIEHWE YPOBHA CBOEM KOMIIETEHTHOCTH Yepe3 MNPAKTUUYECKYIO
NEeSATENbHOCTD;

— NOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Kclie (POPMYIUPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSX;

— OCO3HaHHUE JAe(PUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTCHTHOCTEH B 00JaCTH
busuky;

— IUTAaHUPOBAHHUE CBOErO PA3BUTHUS B NPUOOPETEHUH HOBBIX (PU3MYECKUX
3HAHUM;

— CTpeMJICHHE aHAJU3UPOBAThH U BBISIBIISITH B3aUMOCBSI3U IPUPO/IbI, OOIIIECTBa U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

— OLEHKAa CBOMX JEHCTBHA C YYETOM BIMSHUS HAa OKpYXAIOUIYI Cpeny,
BO3MOXHBIX TJI00QIbHBIX MOCIEACTBUH.

METANPEAMETHBIE PE3YJIbTATBI



B pe3ynbrare ocBoeHUs MpOTrpaMMEl 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyuyaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YUCOHbIC IeHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC JICUCTBHUS,  PETYJISTHBHBIC
YHUBEPCAIbHBIC YICOHBIC TCUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBIIAITh W XapaKTEpU30BaTh CYLIECTBEHHBbIE MPHU3HAKH OOBEKTOB
(s1BNIEHUI );

yCTaHABIMBATh CYIIECTBCHHBIN MPU3HAK KIacCU(PUKAIMU, OCHOBAHUS AJIS
000011IeHNs U CPAaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTHUBOPEUHS B paCCMaTpUBAeMbIX (aKTax,
JAHHBIX U HAOJIIOJIEHUSAX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NIPUYUHHO--CJICICTBEHHBIE CBS3M MPU H3YyUYECHUH (PU3NIECKUX
SIBIICHUI U TIPOIIECCOB, JI€TaTh BHIBOJBI C UCMOJIB30BAHNEM JIETyKTUBHBIX
UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIIBUraTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJITUYMH;

CaMOCTOSITENTLHO BBIOUPATh CIIOCO0 perieHus yaeOHol pusnaeckoit 3aaauun
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
MOJIXOJISITIIETO ¢ yYETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCITOJIB30BATh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENIBHO COCTABJIEHHOMY IUJIaHY OIBIT, HECIOXKHBIM
(GU3MYECKUN JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUYECKOrO
SIBJICHUS,

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
NIOJIyYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJibTaTam
POBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIUUECKHUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEINONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSATh Pa3IUIHBIC METObI, MHCTPYMEHTHI U 3alpOChI MPU MTOUCKE H
orOope WHGOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEIIOKEHHOW Yy4eOHOU
(bU3UIECKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;



CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy mMpeAcTaBlICHUs
uHbOpMallMl ¥ WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXHBIMU
CXeMaMH, IuarpaMMaMi, HTHOU TpaduKoi U UX KOMOMHALIUSAMU.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YYeOHbIe 1eiCTBHA:

B X0Jie 0OCYyXIeHusl y4eOHOro marepuana, pe3yabTaToB J1ab0paTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHWE 3aJadyd W TOJJCpIKaHHE
0J1aroKeaaTeIbHOCTH OOIIEHHUS,

COTIOCTABJISATh CBOM CYXKIEHUS C CYXICHUSIMH JPYTUX YYaCTHHUKOB
Jajora, 0OHapY>KMBaTh Pa3IMUUE U CXOJCTBO MO3UIIHIA;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUIHO TPEICTABIIATh PE3YIbTAThl BEITIOJHEHHOTO (PH3NYECKOTO OIBITA
(9KCIIepUMeHTa, UCCIIeI0BaHuUs, IIPOCKTA);

MMOHUMATh U UCIIOJIB30BaTh MIPEUMYIIICCTBA KOMAHHOW U MHIUBHIYaJIbHON
paboThI IpU PELIEHUH KOHKPETHOU (PU3NUYECKON POOIEMBIL;

MPUHUMATh IIEJIM COBMECTHOM ACATEIBHOCTH, OPTAHU30BBIBATEH JICHCTBHSI
no e€ JOCTH)KEHUIO: PacHpeiesisiTh pPOJd, OOCYXKIaTh NPOLECChl U
pe3yJIbTaThl COBMECTHOM paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOICH;
BBITIOJTHATH CBOIO YacTh pabOThI, TOCTUTAsT KAaUeCTBEHHOT'O Pe3yJbTara Io
CBOEMY HAITPaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C IPYTUMHU WICHAMH
KOMAaH/IbI;

OIICHMBATh KAa4eCTBO CBOETO BKJIaJla B OOMIMHA MPOJYKT IO KPUTEPHSIM,
CaMOCTOSITEIILHO C(HOPMYITMPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsIX, TPEOYIOMNX
TUTSL penieHust (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBAThCS B  PA3JIMYHBIX  MOAXOJaX TMPUHATUA  PEIICHUMA
(MHIMBUAYyaIbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
rpynmnoi);

CaMOCTOSITENTHHO COCTaBJISAThH AJITOPUTM PeIieHUsT (PU3MUECKO 3aJaun W
MJIaHa HCCIEJOBAaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIPejiaraeMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh ~ NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  Ppe3ysibTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OIbITY;



BHOCHUTh KOPPEKTHUBBI B JAESATEILHOCTH (B TOM YHKCIIE€ B XOJ BBIOJIHEHUS
(GU3MYECKOTO  WCCICAOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
O0OCTOSITENIHCTB, W3MEHHBIIMXCS CHUTYallMid, YCTAHOBJICHHBIX OIIHOOK,
BOZHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIOBUSAM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIIOpa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpHU perieHUH (HU3NIECKUX 3a/1a4 UK
B YTBEPXKJICHUSIX HA HAYYHbIE TEMBI U TAKOE e MPaBO JPYroro.

IHNPEAMETHBIE PE3YJIbTATBI

K xoHIy 00yueHus B 7 KJacce NpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJI30BaTh  MOHATHS:  (PU3NYECKHME W  XUMHYECKHE  SBIICHMS,
HaOJII0[IEeHUE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, €AUHMIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOEe JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHUCTBYIOIIAS
cwia,  gedopmanus  (yopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABMKEHHE YacTHIl BELIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JABWKEHHUE, HWHEpLus,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEJI C 3aKPEIUIEHHON OCBHIO
BpalleHUs, llepeada JaBJIeHus TBEPABIMU TEIAMH, )KUIKOCTIMHU U ra3amu,
atMoc(epHOe JaBJCHHE, IJIaBaHUE TeJ, IMPEBpAIlEHUs MEXaHHUYeCKOH
HHEPrUMr) MO OMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHHA B
OKpYy’XalollleM MHupe, B TOM 4Yucie (U3HUECKUE SIBIICHUS B NPUPOJE:
IPUMEPBI JIBHKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKHBOW M HEXKHMBOU
npupoae, ACUCTBUE CHUJIbI TPEHUS B TPUPOAE U TEXHUKE, BIMSHHE
aTMOC(EpHOro J1aBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE pbIO, phluard B
TeJIe YeJ0BeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33]a4y B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;
OIKCHIBaTh U3yUEHHbIE CBOICTBA Te€N U (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
bu3nyeckue BeIMUrHbI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BpEMS, MyTh,
CKOPOCTb, CPEJHSIsA CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Tela,
CHWJIAa TPEHHSL, TaBJICHHE (TBEPIOTO TENA, KUIKOCTH, T'a3a), BEITAIKUBAIOIIAS
CHJia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3 PUIIMEHT ToJIe3HOr0 JEHCTBUA MEXAHU3MOB, KUHETHYECKas U



NOTEHIMAIbHASL SHEPIHs), 0NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3MYECKU CMBICT UCTIONB3YEMbIX BETUUYHMH, UX 0003HAYCHUS U €TUHUIIBI
bu3nYeCKuX BENUYUH, HAXOIUTH (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBWIO paBHOBecUs phiuara (0J10ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOU
OHEPruv, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHHS, TPOLIECCHI U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallU NPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICACTBEHHBIE CBS3H, CTPOUTh 00ObACHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PUINUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peumars pacy€THble 3amadud B 1—2 JIEWCTBUS, HCIONB3YS 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIUE (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCIJIOBUS 33Ja4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU MOMOUIH
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE
MPEANoJoKeHNe (TUIOTE3Y ), pa3InyaTh U MHTEPIPETUPOBATH MMOTYYEHHBIH
pe3yabTaT, HaXOAUTh OLIMOKH B XOJE OIbITa, JAENaTh BBIBOABI MO €ro
pe3yabTaTam;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYecKuX CBOMCTB TeN: (HOPMYIUPOBATH TPOBEPSEMbIE PEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBATh X0
OMbITa U (OPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MacChl Teda,
00bEMa, CHUJIBI U TEMIEPATypbl C HCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCIOJB30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PABHOMEPHO JBMXKYILETOCA TENAa OT BPEMEHU IBUKEHUS TEJ1a, CUIIbI TPEHUS
CKOJIBKEHHsSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS NMPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa



NOrpyXEHHON YacTH Tella M OT MJIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT TNIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
TUTAaBaHMSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO MCCIIEAOBAaHUSA, COOMpaTh YCTAaHOBKY H
BBINOJIHATh WU3MEPEHUs, Cilenysl MPENJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHJIE
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTHh KOCBEHHBIE HU3MEPEHMS (PU3MUYECKUX BEIMYUH (IJIOTHOCTH
BELIECTBA )KHUJIKOCTHU U TBEPAOIO TeJa, CUJIa TPEHUS CKOJIbKEHUS, TaBICHNE
BO3/lyXa, BBITAJIKHUBAIOUIAsl CUJa, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B
KUAKOCTh  Teno, Kod(pPHUIMEHT TMONe3HOro JNEWCTBUS  MPOCTHIX
MEXaHU3MOB), CJEIysl NPEUIOKEHHOW HHCTPYKLUHU: IMPHU BBINOJIHEHUU
U3MEpPEHUIl coOupaTh SKCHEPUMEHTAJIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYCHUE NCKOMOM BEJIUYHNHBI;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCY/bI, OapoMeTp,
pBIYar, MOABWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOHM Ha HX oOmucaHus (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOAA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3MUECKUX SIBJICHUI U HEOOXOAMMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHnsi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBISATh OTOOp HCTOYHUKOB wuH(popmanmu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHINOJHEHUH yUYE€OHBIX 3a/laHui Hay4YHO--TIOMYJISIPHYIO
JAUTEpaTypy (HU3HUECKOTO CoAepKaHUs, CIIPAaBOYHbIE MaTepUabl, pECYpPChI
cetu MHTepHeT, BIaAeTh NpuUEMaMH KOHCTIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHusa UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;



co37aBaTh COOCTBEHHBIE KPATKUE MUChbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAIH (HU3UIECKOTO COICPKAHUSA, B TOM
qHClie MMyOJIMYHO JIeJIaTh KpaTKUe COOOIICHHSI O Pe3yIbTaTaxX MPOEKTOB MIIH
y4eOHBIX HCCIEAOBAHUM, IPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3yUYEHHBIN
NOHATUUHBIM amnmapaT Kypca (U3HKH, CONPOBOXKIATH BBICTYILJICHUE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHUM PpaCIpEeIsTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3aJauaMH,
CIEAUTh 3a BBINOJHEHUEM IUJIaHA JEUCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JIEATENbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xoHiy 00yuenus B 8 kjacce npeMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JIBHKEHUE
aTOMOB M MOJIEKYJI, arpPEraTHBIC COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/1yXa, TEMIIeparypa, BHYTPEHHSS SHEPrusi, TEIJIOBOM JBUIATEINb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJIHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TI0JIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAHUE, KAIWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUTaBJICHUE, KpHUCTa/UIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terjonepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIHS, W3JIy4YEHHE),
AJIEKTPU3ALUA TEJ, B3AaUMOJECHUCTBUE 3aAPSI0B, JEUCTBUSA DIJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MAarHUTHOTO TMOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsT UHIYKITUS)
[0 OIMCAaHWIO HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWUISIPDHBIE SBICHUS B MPHUPOJE,
KpUCTAJUTbI B mpupoje, uzinyudeHue CoJHIa, 3aMep3aHhe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sABJIeHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJIe,
MOJISIPHOE CHUSIHUME, TPU ITOM NEPEBOJMUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBJICHUM;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTIOJIb3Ys
dbuznyeckre BeJMYMHBI (TeMIlepaTtypa, BHYTPEHHSSI SHEPTHs, KOJTUIECTBO
TEIUIOTHI, YJEJbHAsg TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEILIOTa



IUTaBIICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JCHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, dJIEKTPUUECKUH 3apsl, CHIIa
TOKa, DJICKTPUYECKOE HaNpsDKEHHWE, CONPOTUBIEHUE IPOBOJHMKA,
yAEIBHOE CONPOTUBIICHUE BEILIECTBA, pA00Ta U MOIIHOCTb JIEKTPUUYECKOTO
TOKAa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIIOJIb3YEMBIX BETTMUMH, 0003HAYCHUS U €AUHUIIBI (PU3MUECKUX BEITUYMH,
HaXoAUTh (POPMYJIbI, CBS3BIBAIOLIME JAHHYIO (U3UYECKYIO0 BEIMUYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TI'padUKM H3YUYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJIUUMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYJISAPHO--KHHETUYECKOU TEOPHUH
CTPOEHHMSI BEIIECTBA, IPUHLHUII CYNEPHO3UIMH TMOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis yyacTKa LEenu, 3aKOH
Jlxxoyns—JIeHna, 3aKOH COXpaHEHUS SHEPIUH, ITPU OTOM 1aBaTh CJIOBECHYIO
(OpMYITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHUE;
OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBA T, B TOM YHCIE U B
KOHTEKCTE CUTYyallMi MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTEpa: BbIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHYeCKuX
1IaroB C ONOpod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PUBMYECKUX SIBICHUIA,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiate pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBUS 3a/lauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOMpPATh 3aKOHBI U (OPMYJIBI,
HEoOXoaAuMble UIsl €€ pelieHus, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
NOJIly4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(U3MYECKUX METOIOB, HCIOJb3ysl OMHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAIOJIOKEHUE, OLEHUBAaTh MPABWIBHOCTh TMOPSIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3znyecKux CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCA OCThIBAHUS U
HarpeBaHUsl MpPU MU3IYyYEHUH OT LBETa H3Iydaromen (MOIJIOMIAroIei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATypbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alrs TEel W B3aWUMOJEUCTBUE
JIIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSSHHBIX MAarHUTOB,
BU3yaJM3allMsl MArHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOTO MOJIA HA MPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,
CBOMCTBA DBJEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH



poBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/JI OMBITa U (POPMYITHPOBATH BHIBOBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIaYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEJIMYUH, CPABHUBATH PE3YJIbTATHI
WU3MEPCHU ¢ yIETOM 3aIaHHON aOCOTIOTHOMN TOTPENTHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIpPYro C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U yAEIBHOIO COIMTPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINOJHATh WU3MEpPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IbI IO pE3YJIbTaTaM UCCIIEI0BAHMS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAeNIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBATh W3MEPEHUs, COOMpAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKLUH, U
BBIYHCIIATh 3HAUCHUE BEJIHMYHHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUMBl JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONUCAHUs (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, ApOBasi TYypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelibHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKUE
NPEIOXPAHUTEIH, FIEKTPOMATHUT, JIEKTPOABUTATENb MIOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3WYECKHX SIBJICHUN M HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBI TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LEMend ¢
NOCJIEOBATENBHBIM U NAPAJIEIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyasi
yCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB AJIEKTPUUECKUX LIETIeH;

OPUBOJUTH  MpUMeEpbl  (HaXoAUTh  MHGOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUs (U3MUECKMX 3HAHUUW B TIOBCEJIHEBHOM
KU3HU 711 oOecrnieyeHusi 0€30MacHOCTU Mpu oOpalieHuu ¢ npudopamMu 1



TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3I0POBbS U COOJIIOICHUSI HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBIISITh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COJACpKAHUSI B
HNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM M IYTEM CPaBHEHHUS
JIOTIOJIHUTEBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpAs SIBIISETCA
POTUBOPEYUBOMN MM MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUH yUYE€OHBIX 33JJaHUI HAy4YHO--TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu IHTEepHeT, Biaxerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHusl, B TOM YMCJIe MyOJIUYHO NPEACTABIATh PE3YJIbTaThl IPOSKTHON
WJIM UCCIIEA0BATENIBCKON AEATENBHOCTH, IIPA 3TOM I'PAMOTHO UCIOJIb30BAaTh
W3YYEHHBIM TOHATUHHBIM ammapaT Kypca (U3HMKH, CONPOBOXKAAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HMUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpYyHIE B COOTBETCTBUHU C
IIOCTABJICHHBIMH 3a/1a4aMH, CJIEINUTH 34 BBIIOJHEHUEM IUIaHa JECUCTBUI U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIH BKJIAJI B
NEeSATEIbHOCTb IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJCICTBUE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xonIy o0ydeHus B 9 kJacce npeaMeTHbIC pe3yabTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUM:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, Aedopmarius
(ympyrasi, miaacTHYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh UM MEperpy3ku, LEHTP TSKECTH, a0COJIIOTHO TBEPAOE TEIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH()PA3BYK U YJIbTPA3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTD,
CHEKTpPbI UCIyCKaHUs U MOTJIOIIEHUs, alb(a-, 6eTa- 1 raMMa-u3IydeHUs,
W30TOIIBL, SIAEPHAS SJHEPIETHKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBHXKEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPY’KHOCTH, B3aUMOJEHCTBHE
TeJ, peakTUBHOE ABM)KEHHE, KojeOaTelbHOE NBMKEHHE (3aTyXarollue U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3BYKa, MPSIMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHUE U NPEIOMIICHHE
CBETa, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eIoro cBeTa B
CHEKTp M CJOXEHHE CHEKTPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,



€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHHUE JMHEHYATOro CIEKTpa
U3ITy4YEHHs ) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (UBUYECKUX  SBJICHUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHHUS B MPUPOJIE:
IPUIUBBI U OTIUBBI, IBIKEHUE TutaHeT COTHEYHOM CUCTEMBbI, peaKTUBHOE
JBUKCHHE JKUBBIX OpPTraHU3MOB, BOCIPHUSTHE 3BYKOB JKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, LIBeTa Tel,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIAMMOTO,
yIbTPa(QHUOIETOBOTO W PEHTTEHOBCKOIO HW3IIYyYEHHM, €CTECTBEHHbIN
pasoOaKTUBHBIN (POH, KOCMHUYECKHE ITy4YH, PAJAMOAKTUBHOE H3ITyYCHHE
NPUPOJHBIX MHHEPAJIOB, JCHCTBHE pPAJMOAKTUBHBIX W3IyUYeHUH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IMEPEBOAUTH MPAKTUYECKYIO 3ajadyy B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OTKCHIBaTh M3yUEHHBIC CBOICTBA TN M (PU3UYECKHUE SIBICHUSA, UCTIOIB3YS
¢usznyeckne BETUYMHBI (CpeHSST W MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JBWKEHUH, YCKOPEHHE, MepeMelleHue, IMyThb, YIJOoBas
CKOpOCTb, CHJIa TpPEHHUS, CWJIa YIOPYTOCTH, CHJIA TSXKECTH, YCKOPEHHUE
CBOOOMHOTO TAACHMS, BEC Tela, HUMIYJIbC Tela, HWMITYJIbC CHJIIBI,
MEeXaHW4YecKas paboTa W MOIIHOCTh, TOTEHIMANbHAS DHEPIHsl Tena,
HOJIHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAJIbHAs DHEPIUs CXKaTou
IPYXHUHbBI, KHHETUYECKasi SHEPIHsl, OJIHASI MEXaHUYECKasi SHEPTHsl, IepUo.l
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTh CBETa, IIOKa3aTeidb MPEJIOMIICHHUS Cpefbl), MPHU OMHUCAHUU
NPAaBUJIBHO TPAKTOBATh (U3MYECKUN CMBICT HCIOJIb3YEMbIX BEJIUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH rpaMKN H3yUYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEINYMH;
XapaKTepu30BaTh CBOMCTBa Tei, (PU3UYECKUE SBICHUS U TPOIIECCHI,
UCTIONB3YSl 3aKOH COXpPAaHEHUS DHEPIUU, 3aKOH BCEMHUPHOTO TATOTCHHUSA,
OPUHLIMI CYNEPHO3UIMN CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsI MUMITYJIbCa, 3aKOHBI OTPAKEHUS U
MIPETIOMJICHUS] CBETa, 3aKOHBI COXPaHEHHMsI 3apSA0BOTO U MacCOBOTO UHCEN
IpHU SACPHBIX PEAKIHsIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIMCBIBATh €r0 MaTeMaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
PUYUHHO--CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 IOTUYECKUX
1IaroB C ONOpoi Ha 2—3 W3Y4YEHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH,
(bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemaTh pacu€THBIE 3a/1a4 (ONUPAOLINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJIB3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (DU3MUECKUE BETMUMHBI: HA
OCHOBE aHaJIM3a YCJOBHS 3a]au 3alHChIBaTh KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAIONINE UM U30BITOYHBIC JAHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOAMMBbIE IS PpEIICHUS, NPOBOJUTH pacy€Thl U  OLIEHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HAYCHHS (PU3NUECKON BETUUHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(buU3MYEeCKUX METOJOB, HCIOJb3Ysl OMHCAHWE MCCIEIOBaHUS, BBIIEIATH
pOBEpPSIEMOE MPEANOJIOKEHHUE, OILIEHUBATh MPABWIBHOCTh MOpPSJIKA
NPOBEICHUS]  UCCIEIOBAaHUS, JIeJIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
¢u3nyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HbproTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJIIMHEHHOE PaCIpPOCTPAHCHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)k€HHsI IpeaMeTa B coOuparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB M3IIyUYECHHS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyI0OBaHUs, OMMCHIBATH X0/l OTIBITAa U €r0 Pe3yIbTaThl, POPMYITUPOBATH
BBIBOJIBL;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpelHee 3HaYeHUEe u3MepseMoi BeIMYMHbl ((POKyCHOE paccTosHuE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEILHOTO PUOOPa);

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PAaBHOYCKOPEHHOM JIBIDKEHMHM ©0€3 HadalbHOW CKOPOCTH, IMEepuoja
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpaKeHHUsl CBETa OT yrIiia MaJeHUs W yria MpeIoMIICHHs OT yIiia
NajieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl TMOJYYEHHOW 3aBUCHMOCTH
bu3nYecKX BEJIWYMH B BUJE TaOIUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3ysbTaTaM MCCIIeIOBaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs: (U3NYECKUX BEJIWYUH (CpenHsis
CKOPOCTb U YCKOPEHHE Tella PY PaBHOYCKOPEHHOM JIBH>KEHUH, YCKOPEHUE
CBOOOJTHOTO MaACHUsI, XKECTKOCTh MPYXKUHBI, KOIPPUIIMEHT TPECHUS
CKOJIbKEHUS, MEXaHW4eckass paboTa W MOIIHOCTh, 4acTOTa WM TEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOT0 W TPY)KHHHOTO MAasTHUKOB, ONTHYECKas
cuia coOWparomel JHH3bI, pPaJANOAKTHBHBIN (OH): TUTAHMPOBATH



U3MEpEHHs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY M BBIMIOJIHATH
U3MEpEHHs, CleAys MPeNOoKEHHOW WHCTPYKIHU, BBIUMCIATH 3HAUYCHHE
BEJIMUMHBI U aHAJTU3UPOBATH MOJyYEHHBIE PE3yIbTAThl C YIETOM 3aJaHHOU
MOTPENTHOCTU U3MEPEHHUI;

COOJTI0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM;

pa3nnyuaTh OCHOBHBIC TPU3HAKK M3YyUYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JIMH3a, IUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAs MOJIEIb
aTOMHOTO s1JIpa;

XapaKTepU30BaTh TMPUHIMUMBl JCUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha HMX OMHCAaHHUA (B TOM YHCIE:
CHHUIOMETP, JATYUKHU IIOJIOKEHUS, PAcCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, IEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabCoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HE0OXoaumble (PuznuecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOIOTMUECKUX ITPOLIECCOB IPU
pelIeHnr  y4eOHO--TIPAaKTUYECKUX 3aJady, ONTHUYECKUE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U COOMparoIel JTMH3E;
OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH TpU oOpaIrieHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU yCTPOICTBAMHU, COXPAHEHUS 3J0POBbS U COONIOACHUS HOPM
HKOJIOTUYECKOTO TIOBEICHMSI B OKPYXAIOLIEH Cpelie;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKAHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHPYSI MOMCKOBBIN 3alpoc, HAXOAUTh
NyTH ONpPEAENIEHUs TOCTOBEPHOCTH MOJyYEHHOW MH(OpMALMU HA OCHOBE
UMEIONTNXCS 3HAHUN U TIOTIOTHUTEIBHBIX HCTOYHUKOB,;

MCTIOJIb30BATh MPH BHITIOJHEHUH YUEOHBIX 33JJaHUI HAyYHO--TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COAepKaHusl, CIIPAaBOYHbIE MaTepUabl, pECYpPChI
cetu MuTepHer, BiaAeTb MNpu€MaMH KOHCHEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOILEHHS HA OCHOBE
uHGOpMaAIlMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOJIMYHO TPEACTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NESTENIbHOCTH, TMpH 3TOM TPaMOTHO  HCHOJb30BaTh  HM3yUEHHBIN
NOHATUUHBIM anmapar W3y4yaeMoro pasziena (U3MKH U CONPOBOXKAATH
BBICTYIUJICHUE TIpe3eHTaluell ¢ y4€TOM OCOOCHHOCTEH ayJIuTOpUHU
CBEPCTHHUKOB.
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