OI'bBHY «®enepanbHbli HHCTUTYT NE€JATOTUUYECKHUX
U3MEPEHUU»

[MpoekT

YHUBEPCAJIbHbBIN KOJU®UKATOP
pacnpeaeJiéHHbIX M0 KJIaccaM NpoBepsieMbIX TPEOOBAHUH K
pe3yJibTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHO NPOrPaMMbl
OCHOBHOT0 00111er0 00Pa30BAHMSA U 3JIEMEHTOB COJACPKAHUS
no pusuke

JJIS KCTI0JIL30BAHUS B (pe/IepaAJIbHbIX U PErHOHAJBHBIX MPOLETyPax
OLICHKH Ka4yecTBa 00pa3oBaHMs

MOATOTOBJIEH (pesiepabHbIM FOCYJaPCTBEHHBIM OFO/I)KETHBIM
5 HAay4YHBIM YUPEKIECHUEM
«OEJAEPAJIBHBIM MHCTUTYT IIEJAT OT MMECKMX U3MEPEHUN»



YHuBepcaJbHbI KOAU(PHUKATOP
pacnpeneJéHHbIX 10 KiIaccaM IMpoBepsieMbIX TPeOOBaHUIl K pe3yabTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTeJbHOM NMPOrPaMMBbI OCHOBHOI'O 00111€r0
o0pa3oBaHMs U 3JIEMEHTOB COAEPKAHNUA 1O pu3nuke

Komudukarop cocrarieH Ha ocHOBE (peepaibHOTO TOCYAaPCTBEHHOTO 00pa30BaTeIHLHOTO
CTaHaapTa OCHOBHOTO oOmero ooOpazoBanms (mamee — DI'OC) (IIpukaz MuHucTepcTBa
npoceemienns Poccutickoit @eneparun ot 31.05.2021 Ne 287 «O06 yrBepkaeHun deaepaaTbHOro
rOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa OCHOBHOTO OOIIEro OO0pa3oBaHHs») H
®denepanbHOil  00pa30BaTENLHONW MPOrpaMMbl  OCHOBHOTO o0mero obpazosanus (Ilpukas
Munuctepcra npocsenienns Poccutickoit @enepanuu ot 18.05.2023 Ne 370 «O06 yTBep)AcHUH
dbenepabHON 00pa30BaTEIBHOM MIPOrPaMMbI OCHOBHOTO OOIIIEro 00pa3oBaHUs»).

Koaudukarop cocTouT U3 IByX pa3aeiios:

— pasnen 1. «llepeyenp pacnpenen€HHBIX MO KJaccaM MpOBEPSIEMbIX TpeOOBaHUM K
pe3yJbTataM OCBOCHHS OCHOBHOW 0OOpa3oBaTelbHOM MPOTrpPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus 1o (usuke (0a30BbIN YPOBEHB)»;

— pazmen 2. «llepeueHs pacmpenenEéHHBIX 110 KaccaMm IPOBEPSIEMBIX JJIEMEHTOB
coziepkanus o (usuke (0a30BbIl YPOBEHB)».

Pa3zgea 1. [lepeuens pacnpeneéHHbIX MO KJIAacCaM MPOBepseMbIX TPeOOBAHUI K
pe3yJibTaTaM OCBOEHHUS] OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0
oOpa3zoBanus no ¢pusuke (0a30BbIH YPOBEHbD)

B Tabnmuue 1 npuBenén coctaBnenHblil Ha ocHOBE 1. 43 OI'OC nepedyeHb MpoBEPSIEMbIX
TpeOOBaHUII K METalpeIMETHbIM pe3yJlbTaTaM OCBOECHHUS OCHOBHOW 00pa3oBaTelbHOMN
POrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHus.

Tabmuna 1
Kon IIpoBepsiemble TPeOOBAHUS K MeTaNPeIMETHBIM pe3yJbTaTam
NPOBEPSIEMOr0 | OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMbl OCHOBHOT'O 00111er0
TpeOOBaHus o0pa3oBaHus
1 ITo3naBaTenbHbie YY ]

11 bazogvie nozuueckue deiicmeus

111 BbIBIATE M XapakTepU30BaTh CYILIECTBEHHBbIE MPHU3HAKH OOBEKTOB
(s1BIEHUI)

1.1.2 VYcTaHaBIMBaTh CYIIECTBEHHBIN NMPHU3HAK KJIACCH(PHUKAIMK, OCHOBAHUS JUIS
0000111eH!Ss] M CpaBHEHUS, KPUTEPUH POBOIMMOTO aHAIM3a

113 C yuétoM TpeUIOKEHHOW 3a7aud  BBIABIATE 3aKOHOMEPHOCTU H

MMPOTHUBOPECUNA B PACCMATPHUBACMBIX q)aKTaX, JaHHBIX U Ha6J'II-O)1€HI/I$IX;
npeajiaratb KpuTepuu JIsd BbIABIICHUA SaKOHOMepHOCTCﬁ )51 HpOTI/IBOpC‘-II/II\/'I;
BBIABJIIATH )Ie(l)I/II_[I/ITI)I I/IH(bOpMaI_[I/II/I, JaHHBbIX, HGO6X0,ZII/IMI)IX JJId pCHICHUA
IMOCTaBJICHHOM 3aJa4uyu

1.14 BBIABIATE NPUYMHHO-CIEACTBEHHBIE CBS3W NPHU HU3YYEHUHM SBJICHHU U
IIPOLIECCOB
1.15 [enarp BBIBOABI € HCIOJIB30BAHUEM JEAYKTHMBHBIX W WHIYKTHBHBIX

YMO3aKTIOYeHUN, YMO3AKIIOUEHUH TI0 aHaJIOTUH, POPMYITHUPOBATH THUIIOTE3bI
0 B3aHMOCBSI35X

1.1.6 CamocTosTeThHO BRIOMPATh CIIOCO0 peleHns yueOHOo# 3a1aun (CpaBHUBATh
HECKOJIbKO BapPUAHTOB PEIIEHUs, BHIOMPATh HanOojee MOIX OIS C y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHEB)

1.2 ba3zosvie uccnedosamenvckue oeiicmeus




1.2.1

[TpoBOANTHh IO CAMOCTOSATEIHHO COCTABICHHOMY TIAHY OIIBIT, HECIOKHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE HCCICIOBAHUE 10 YCTAHOBJICHHIO OCOOCHHOCTEH
0o0beKTa W3y4eHHs, MPUUYUHHO-CICJCTBEHHBIX CBS3ed M 3aBHCHMOCTEH
00BEKTOB MEX Ty COO0H

1.2.2

OneHuBaTh Ha MPUMEHUMOCTD U JIOCTOBEPHOCTH WH(OPMAIINH, TTOTYICHHON
B XOJI€ HCClIeI0BaHMs (3KCIIEPUMEHTA)

1.2.3

CamocTosTenbHO (HOpMYyIUpOBaTh 000OIIEHNS U BBIBOJBI IO PE3yiIbTaTaM
MIPOBE/ICHHOTO HaOJIF0IeHUS, OTIBITA, HCCIICIOBAHMS, BJIQJICTh
WHCTPYMEHTAMH OIIGHKH JOCTOBEPHOCTH TIOJYyYEHHBIX BBIBOJIOB W
000011IeHN

1.2.4

[TporHo3upoBaTh BOZMOXKHOE JalIbHEHIIIEe pa3BUTHE TPOLIECCOB, COOBITHH 1
UX MOCJIEACTBUS B AHAJOTMYHBIX WIM CXOJHBIX CHUTYalMUsX, BBIJBUTATb
IPENOI0KEHUsI 00 UX pa3BUTHH B HOBBIX YCJIOBUSAX M KOHTEKCTaX

1.2.5

Hcnonp30BaTh BONPOCH KaK HUCCIIEN0BATEIBCKUI HHCTPYMEHT IIO3HAHMS,
(dbopMyIHpOBaTh BOIPOCHL, (UKCUPYIOIIUE pa3pblB MEKAY pPEaTbHBIM U
JKENaTeIbHbIM  COCTOSIHUEM  CHUTYyallud, OObBEKTa, CaMOCTOSATENIBHO
YCTaHaBIMBATh HCKOMOE U JJAHHOE;

dopmupoBaTh TUNOTE3y 00 MCTUHHOCTH COOCTBEHHBIX CYXAECHUH U
CY)KJICHHM IPYIUX, Apr'YMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHUE;

1.3

Paboma c ungpopmayuen
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IIpuMeHATh pa3IMyHble METObl, MHCTPYMEHTBI U 3alPOCHI IIPU IIOMCKE U
otr6ope MH(OpMaIK UK TaHHBIX U3 UCTOUHUKOB C YUETOM IPEJI0KEHHON
yueOHOM 3a/1a4M U 3a/IaHHBIX KpUTEPUEB

1.3.2

BeiObupaTth, aHanmu3upoBaTh, CUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH
MHGOPMALIHIO PA3IMYHBIX BUAOB U (POPM IpeACTaBICHNUS;

HaXOJUTh CXOJHBIE apryMEHThl (IOATBEP)KIAIOLINE WM OMNPOBEPrarolfe
OJIHY U TY K€ MJICI0, BEPCHIO) B PA3JIMYHBIX MH)OPMAIIMOHHBIX HCTOYHHUKAX

1.3.3

CaMocTOoATEIbHO  BBHIOMpATh  ONTUMANbHYIO (OpMy MpeaCTaBICHUS
MHGOPMALIUU U WIUTIOCTPUPOBATH pelllaeMble 3a/1a41 HECTIOKHBIMHU CXEMaMH,
JuarpaMmmamu, HHOM rpauKkoil 1 ux KOMOMHAIUSIMU

134

OneHuBath HaJIE&KHOCTh HHGPOPMALMU IO KPUTEPUSM, IPEATIOKEHHBIM
NeAarorndyeckuM pabOTHUKOM WM CHOPMYITHPOBAHHBIM CAMOCTOSITENILHO
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3(1)(1)6KTI/IBHO 3aIIOMHUHATb U CUCTCMATU3UPOBATH HH(bOpMaHHIO

KommyHukatuBubie YY /I

2.1

Obwenue

2.1.1

BripaxkaTh ce0s (CBOIO TOUKY 3p€HHs) B YCTHBIX M MMCbMEHHBIX TEKCTaX

2.1.2

B xone nuanora u (MiaM) JUCKYCCHM 3aJaBaTh BOIPOCHI IO CYILECTBY
o0cyk1aeMoii TeMbI M BBICKA3bIBaTh MJI€H, HAIIEIEHHBIE HA PEIICHUE 3a/1auH
U TIo/IIepKaHue 0J1arokenaTeIbHOCTH OOIICHMS;

COTIOCTABJISITh CBOM CYXKICHUS C CYXKICHUSAMHU IPYTHX YYaCTHUKOB JIMAJIOra,
00HApYXUBATh PA3ININE U CXOJCTBO MO3UIUI

2.1.3

[TyGardHO IPEACTABISTh PE3YIbTAaThI BHIMOIHEHHOTO OMBITA (IKCIIEPUMEHTA,
WCCJICIOBAHMS, TIPOEKTA);

CaMOCTOSITENILHO BBIOMpaTh (opMar BBICTYIUIGHHS C YYETOM 3ajad
MPE3CHTAlMM M OCOOCHHOCTEH ayJAWTOPUH U B COOTBETCTBUU C HUM
COCTaBJISITh YCTHbIE W TUCBMEHHbIE TEKCThl C  HCIOJIb30BAaHUEM
HIUTIOCTPATHBHBIX MATCPHUATIOB

2.14

Bocnpuaumate u  (opMyaHpoBaTh CYXKAEHHUS, BbIpaXaTh OSMOIMH B
COOTBETCTBUH C LIETSIMHU U YCIIOBUSIMU OOIICHMUS,;




pacro3HaBaThb HeBep6aJIBHBIe cpeacTBa OGH_IGHI/IH, IHOHUMAaTh 3HAYCHHC
COIMAJIbHBIX 3HAKOB, 3HATH M PACIIO3HABATh IMPEATIOCHUIKM KOH()IMKTHBIX
CUTYallMi U CMATYATh KOH(IMKTHI, BECTH IIEPETOBOPHI,

NOHUMATh HAMEPEHUs APYTHX, NPOSBIATH YBAKUTEIHHOE OTHOIICHHE K
co0eCeTHUKY U B KOPPEKTHOU (hopme popMyTUpOBaTh CBOM BO3PAKEHHSI

2.2

Coemecmnasn oeameibHOCMb

2.2.1

[ToHrMaTh ¥ UCIOIB30BaTh NPEUMYLIECTBA KOMAHIHOW U MHIUBUAYAIbHON
paboThl TpU  pPEUICHMH  KOHKPETHOW  mpoOsieMbl, OOOCHOBBIBATh
HEOOXOUMOCTh TPHUMEHEHHUs TPYMIOBBIX (OPM B3aUMOJCUCTBUS TIPH
pELIEHNH TIOCTABICHHOM 3a/1a4u;

MPUHUMATh LEJIb COBMECTHOM JEATEIIbHOCTH, KOJUIEKTUBHO CTPOUTH
JEUCTBUS MO €€ JOCTUKEHUIO: PpACIpENeNsITh PpOJIM, JOrOBapUBATHCH,
00CcyXkaaTh MPOLIECC U PE3YJIbTAT COBMECTHOM PabOTHI;

yMeTb 0000I1aTh MHEHUS HECKOJBKHUX JIIOJIeH, MPOSBISATH TOTOBHOCTD
PYKOBOJIUTb, BHIIIOJTHATH TOPYUYCHHUS, IO TINHATHCS,

IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM paboThl, ONpenessTh CBOO POib (C
Y4ETOM MPEIIOYTEHUIA 51 BO3MOKHOCTEHN BCEX YYaCTHUKOB
B3aMMOJICHCTBUS), paclpeleNaTh 3aJadyd MEXIy YJIeHaMH KOMAaHJBI,
y4acTBOBATh B TPYIIOBBIX (popmax paboTsl (00CyxaeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIC);

BBITIOJIHSITH CBOIO YacTh paOOThI, TOCTUTaTh KaY€CTBEHHOTO Pe3yJibTara Io
CBOEMY HANpAaBJICHUID W KOOPJIMHUPOBATH CBOM JACUCTBUS C APYTMMHU
YJI€HaMHU KOMaH/Ibl;

OIICHMBATh Ka4eCTBO CBOEr0 BKJIa/Ja B OOLIMI MPOAYKT MO KPHUTEPUSM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBHS;
CpaBHUBATh pPE3yJIbTaThl C MCXOAHOW 3aJayed M BKJIAJ KaXKIOTO YjieHa
KOMaH/Ibl B JJOCTHXKEHHUE PE3YJIbTATOB, Pa3ICsATh CPEpy OTBETCTBEHHOCTH H
MPOSIBJISITH TOTOBHOCTH K IPEIOCTABICHUIO OTUETA NEPET TPYIIIION.

PeryasituBubie YY I

3.1

Camoopzanuzayusn

3.11

BoIsBAsTE pOOIEMBI U1 PELIEHUs B )KM3HEHHBIX U YUEOHBIX CUTYaIUsX;
CaMOCTOSITENIbHO COCTABJIATh AJTOPUTM pelIeHHs 3ajaud (WIK ero 4acTh),
BbIOMpaTh CI0CO0 perieHns yaeOHo 3a7jauu ¢ yd€TOM UMEIOLINXCS PECYPCOB
U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh NpeijaraeMble BAPHAHTHI
peleHnit

3.1.2

OpueHTHpOBAaTbCA B PA3NUYHBIX  [OAXOJaX MNPHUHATHUS  peIIeHUi
(MHOUBHIya bHOE, MPHHSATHE pPEIICHHWs B TPYIIE, MPUHATHE pPEIIeHUN
rpyImnon);

COCTABIJIATh TUIAH JACUCTBUH (TUTaH peaNn3aliid HAMEYEHHOTO aJrOpUTMa
peleHts ), KOPPEKTUPOBATh MPEATI0KEHHBIH aITOPUTM C YIETOM MOJTyUEHHS
HOBBIX 3HaHUH 00 U3y4aeMOM O0BEKTE;

JieniaTh BHIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE

3.2

Camoxkonmpoip

3.2.1

Brangets cnocobaMu caMOKOHTPOJISI, CAMOMOTHBAIIUH U PEDIICKCUN

3.2.2

BHOCHUTE KOPPEKTHBBI B JESTEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MEHUBIIUXCS ~ CUTyallMd, YCTAaHOBJEHHBIX  OIIMOOK,  BO3HUKIIHUX
TPYIHOCTEN

3.2.3

I[aBaTB a}leKBaTHYIO OHeHKy CI/ITyaHI/II/I 158 npe)maraTL m1ag eé U3MCHCHU,
YYUTHIBATH KOHTEKCT U TIPEABUIETh TPYJAHOCTH, KOTOPHIC MOTYT BOSHUKHYTh
IpU pelIeHUH y4yeOHOM 3aJayu, aJanTHpOBaTh PEUICHHE K MEHSIOIIMMCS
00CTOSTEILCTBAM;




OOBSCHATH,  TPHUYMHBI  JIOCTHDKEHUS  (HEHOCTMD)KCHHS)  PE3yJIbTaTOB
JeSITEIbHOCTH, J1aBaTh OIIEHKY NMPUOOPETEHHOMY OMBITY, YMETh HaXOIUTh
IIO3UTUBHOE B IIPOU30LIEAIICH CUTYaLUH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUIM

3.3 IMouuonaIbHbLIL UHMENLIeKm
3.3.1 PasnnuaTh, HA3bIBATh U YIPABJIATh COOCTBCHHBIMH SMOIUSAMH M SMOIUSMH
JPYTHX;

BbIABJIATD 1 aHAJIM3UPOBATH ITPHYMNHDBI 3MOI_II/II71;
CTaBUThb Ce0sI HA MECTO Apyroro 4€jJ0BCKa, IOHNUMAaTb MOTHUBLI U HAMCPCHUS

Apyroro,
PEryJanupoBaTh Cioco0 BBIPAXKEHUS SMOIUN
3.4 Ilpunamue ce6a u opyzux
34.1 OC03HaHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO;

IpU3HABaTh CBOE MPABO Ha OLIMOKY U TaKOe e MPaBo JAPYroro;
NPUHUMATD Ce0s U IPYTUX, HE OCYXKIas;

OTKPBITOCTh ce0€ U APYTUM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJUPOBATH BCE BOKPYT

B tabmumax 2-4 nmpuBeneHbI COCTaBJICHHBIE HA OcHOBe DeepaibHON 00pa3oBaTebHOM
IpOrpaMMbl  OCHOBHOTO 00miero ooOpazoBanus 1o (usuke (06a30BOro ypoBHs) MEpEUHU
pacnpeneNIéHHBIX Mo KJ1accaM MPOBEPSIEMBIX TPEOOBAHHM K IPEIMETHBIM Pe3yJbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbHOMN MPOrpaMMbl OCHOBHOTO O0IIEr0 00pa3oBaHusI.

Pacnipenenénnple mo KiaccaMm IMpoBepsieMble TPeOOBaHUS K MPEIMETHBIM pe3yibTaTaM
COOTHECEHBI C METANpeJMETHBIMU pe3yiibTaTamMu (Ta0i. 1) U mpeMETHBIMU PE3yJIbTaTaMH 10
¢uzuke u3 . 45.7.1 ®I'OC.

7 kJjacc
Tabnuua 2
Kon IIpoBepsiemble TpeOOBAHMSA K NPEAMETHBIM Meranpen- Kon
npoBepsi- pe3yJabTaTaM O0CBOEHHsI OCHOBHOI METHBIl | MpeIMeTHOr o
eMOoro o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'O pesyabrar! | TpeGoBaHus
TpebdoBa- 0011ero 00pa3oBaHus 1o KOaAu-
HUSA (puxaropy
I'nA
1.1 VICIIOJIB30BATh N3YYEHHBIE MOHATHS MIT1.1.2 I'MA 1
1.2 pas3nnyath SBJICHUS IO ONUCAHUIO MX XapakTrepHbix | MIT1.1.1 I'NA 2

CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOLINX
JTaHHOE (hpr3HYeCcKOe sIBIECHUE

1.3 pacrno3HaBaTh MposBIIeHUE U3ydeHHbIX (u3nueckux | MIT1.1.1 A 2
SBJICHUA B OKpYKaIOIIeM MHpEe, B TOM YHCIIE
¢u3nveckue SBIEHUS B TPHPOJE, MPH ITOM
NEepeBOJIUTh MPAKTUUECKYIO 33/7ady B Y4eOHYIO,
BBIIETISITh  CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH)
(bu3nUecKux sIBICHUN

1.4 OTIMCHIBATh N3YyUEHHBIE CBOWCTBA Ten U ¢u3nveckue | MIT 1.1.3 NA 4
SIBJICHUS, UCMONB3YS (U3NYECKHUE BEIWYHMHBI, MPU
ONMCAHUM TPABWIBHO TPAaKTOBAaTh (HU3MUECKHI

13neck u manee: PerynsrtuHble yHUBEpCaANbHEIE yueOHbIe aeiicTBus (nanee — YY) (3.1 Camoopranusanus, 1m.3.2
CaMOKOHTPOIB U 11.3.3 DOMOIMOHAIBHBIA HHTEIUIEKT TaOMuIB! 1.1) IpOSIBIASIOTCS MpH OIICHKE JIIOOBIX IPEAMETHBIX
pe3yIbTaTOB, KOTOPHIE HAPABJICHBI HA MMPOBEPKY PA3IMYHBIX IT03HABATEIHHBIX 1 KOMMYHHUKATUBHBIX Y'Y J[. AKeHT
Ha KOHKpPETHBIC peryisTuBHbIe Y'Y ][ Oyaer 3aBHceTh OT MCIOIB3yeMOW (OPMBI U METO/a OIIEHKH MPEIMETHOTO
pesyibTara.
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CMBICJI HCTIOJIb3YEMBIX BEIWYHMH, X 0003HAUYECHUS U
eIUHUIBl  (QU3NYECKUX  BEIUYMH,  HaXOIHTh
(bopMynbl, CBS3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEIIMYMHY C JPYTUMHU BEIUYMHAMH, CTPOHTH
rpaduKu HM3yYEHHBIX 3aBUCHUMOCTEH (U3HUECKUX
BEJIMYHH

1.5

XapakTepu3oBaTh CBOWCTBA Ted, (U3NYECKHE
SBIIGHUSI W TPOLECCHl, HCIOIb3ysl HU3YYCHHBIE
3aKOHbI, IPU  3TOM  JaBaTb  CIIOBECHYIO
bopMynUpOBKY 3aKOHa W  3alUCBIBaTh  €ro
MaTEMaTUYECKOE BbIPAKEHUE

MIT1.1.3

I'MA 3

1.6

OOBICHATh (U3UYECKHE SBJICHHS, IIPOLECCHl |
CBOICTBA T€JI, B TOM YHCJIE U B KOHTEKCTE CUTyalul
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISIBISATH
MPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH
00BbsICHEHHE U3 1—2 JTOTHYECKUX IIaroB ¢ ONOPOH Ha
1-2 wu3y4eHHBIX CBOWCTBa (PU3MUECKUX SIBJICHHUH,
(bU3HMYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

MII 1.1.4;
1.15

I'NA 7

1.7

pemaTth pacu€THble 3agaud B 12  jedcTBUA,
UCIIONB3YSl 3aKOHBI U (OPMYIIbI, CBSI3bIBAIOIIIHE
(du3HYecKue BEIMUMHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJ]a4uM 3aMKChIBaTh KPAaTKOE YCIOBUE, MOJCTABIATD
duszndeckue BeIMYMHBI B (DOPMYJIBI U MPOBOAUTH
pacuéTel,  HAXOAWTh  CIPaBOYHBIE  JaHHbIEC,
HEOOXOJMMBIC I pEIIeHUs 3a7a4, OLICHUBATh
PEATMCTUYHOCTh MOJTy4EHHOU buznueckoit
BEITNYNHBI

MIT1.1.6

I'MA 8

1.8

pacro3HaBaTh MpoOJIEMbI, KOTOPbIE MOXHO PELIUThH
npu 1IOMOIIH (1)I/ISI/I‘-ICCKI/IX METOA0B, B OIIMCaHHUU
VCCIIEJOBAHMUS BBIIEIIATH IIPOBEPSIEMOE
NpeaNoyiokeHne  (rumoresy),  pasivuaTb |
UHTEPIIPETUPOBATH HIOJTyYEHHBIN pe3yibTar,
HaxoauThb OIIINOKH B XO0A¢g o11bITa, A€J1aTh BBIBOJABI I1O
€ro pe3yibTaTaM

MIT1.2.1

I'NA 5

1.9

MPOBOJIUTH OMBITHI O HAOIIOJEHUI0 (HU3UIECKUX
ABIEHUN  WiIM  (U3HYECKUX  CBOWCTB  Tex:
dbopMyIupOBaTh TPOBEPSEMBIC TPEATION0KECHHUS,
coOuparb YCTaHOBKY n3 MPEAJIOKEHHOTO
o0opyIoBaHus, 3alUChIBaTh  XOJ  ONBITA |
(GhopMyITHUPOBATH BHIBOIBI

MII 1.2.2-
1.2.5

I'MA 5

1.10

BBITMOJHATH MPSAMbIE U3MEPEHUS C HUCIIOJIb30BAaHUEM
aHaJIOTOBBIX M HM(POBBIX MPUOOPOB, 3aMHMCHIBATH
MOKa3aHUsi MNPUOOPOB ¢  YYETOM  3aJaHHOM
a0COJIIOTHON NOTPEHIHOCTH U3MEPEHH

MIT 1.2.2-
1.2.5

NA 5

1.11

IIPOBOJIUTH HCCIEJOBAaHUE 3aBUCUMOCTH OJHOMN
duznueckoit BEJIMYMHBI oT Ipyrou
c HCITOJIb30BAaHNEM MIPSAMBIX U3MEPEHHUI,
y4acTBOBaTh B IJIAHUPOBAHUU y4eOHOro
UCCJIEIOBaHMsI, COOMpPATh YCTAaHOBKY M BBINOJIHSTDH
U3MEPEHMs], CIeAys INPEIUIOKEHHOMY  IUIaHY,
¢bukcupoBarb pe3yabTaThl MTOJIy4EHHOU
3aBUCUMOCTH  (PM3UYECKUX BEIUYMH B  BHUJE

MIT 1.2.2-
1.2.5

NA 5




NOpEUIOKEHHBIX  Tabnuil ©u  TrpaduKoB, JAeaThb
BBIBOJIBI IO pe3yJIbTaTaM MCCIIECJOBAHHS

1.12

MPOBOANTH KOCBEHHBIC HW3MEpPEHUS (PUINICCKUX
BEJIMYMH, CJHEAYys MPEIJIOKEHHON HHCTPYKIUU:
pu BBITTIOJTHECHU U U3MEpPEHHI cobuparp
SKCIEPUMEHTAIBHYIO YCTAaHOBKY M  BBIYUCISATH
3HAYEHNE NCKOMOM BEITMUMHEI

MII 1.2.2-
1.2.5

I'MA 5

1.13

co0JIoIaTh TpaBWia TEXHUKH OE30MaCHOCTH MpPH
pabote ¢ 1a00paTOpHBIM 000PYTOBAHHEM

MII 3.2.1;
3.2.2

I'NA 5

1.14

yKa3plBaTh NPUHLUNBI JEHCTBUS NpPUOOpPOB U
TEXHUYECKUX YCTPOKCTB XapaKTepu30BaTh
OPUHIUNBL  ACHCTBUS M3YYEHHBIX HPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA X OMMUCAHUS,
UCNONb3ysl 3HAaHUA O CBOHCTBaX (PU3MUECKUX
SBICHUA W HE0O0XOAWMBbIe (DU3MYECKHE 3aKOHBI H
3aKOHOMEPHOCTHU

MIT1.1.3

I'MA 9

1.15

MPUBOJUTH TPUMEPHI (HAXOIUTh HH(POPMAIHIO O
npuMepax ) MPAKTUYECKOTO HCIIOIL30BaHUS
Gu3MYEeCKUX 3HAHUW B TOBCEAHEBHOW >KH3HU JIf
obecrieueHrss 0€30MaCHOCTH TPH  OOpAIICHHH C
npubopaMl ¥ TEXHUYECKHUMH  YCTPOWCTBAMH,
COXpaHEHHUS 3JI0POBbS U  COOJIOJICHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpeJie

MIT1.3.1

I'hMA 10

1.16

OCYILECTBIIATh OTOOpP HMCTOYHMKOB HH(OpMaIuu B
cetu VHTEpHET B COOTBETCTBHM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCS
3HAHUU U IYTEM CPABHEHUS PA3JIMYHBIX HCTOYHUKOB
BBIJICNIATE  MH(OpMaIMIO, KOTOpass  sBIseTcs
IIPOTUBOPEYMBOM UM MOXKET OBITh HEJOCTOBEPHOI

MIT 1.3.1;
134

I'MA 11

1.17

UCIIONIb30BaTh MPHU BHITIOJHEHUH YYEOHBIX 3aJaHMi
HAyYHO-TIOMYJSIPHYIO  JIMTEPATypy (U3HUUECKOTO
COZIEP)KaHUsA, CIPABOYHBIE MATEPUAIIBI, PECYPCHI
ceTu HNutepner, BJIAJIETh npuémMamu
KOHCIIEKTUPOBAHHUS TEKCTa, npeoOpazoBaHus
uHpopManuu W3 OJHOM 3HAKOBOW CHCTEMBI B

APYTY¥O

MIT 1.3.2;
1.3.3;1.35

I'MA 11

1.18

co3laBaTb COOCTBEHHbIE KpaTKUE MHCbMEHHbIE U
YCTHBIE cooO11eHus Ha OCHOBE
2-3 WCTOYHMKOB WHpopManuu  (HU3NIECKOTO
CoJepXKaHHsA, B TOM 4HcIe MyONIUYHO [enaTh
KpaTKHe COOOIIEHHUS O pe3yibTaTax MPOEKTOB WM
y4eOHBIX HCCIEJOBaHUM, TNPU ITOM TIPAMOTHO
WCIIOJIB30BaTh M3YYEHHBIM IOHATUWHBIN armapar
Kypca (HU3UKH, CONPOBOXAATh  BBICTYIJICHHUE
Mpe3eHTaluen

MIT 1.3.2;
1.3.3;1.35

A 11

1.19

NP BBIIOJHEHUH  YYEOHBIX  TMPOEKTOB |
WCCJICTOBAaHHM paclpeieNsiTh 00sI3aHHOCTH B TPYIINE
B COOTBETCTBHM C TIOCTaBJICHHBIMH 3aJadaMH,
CIICIUTh 3a BBINOJIHCHUEM TIIJlaHa JICHCTBHH,
aJeKBaTHO OII€EHHWBAaTh COOCTBEHHBLIM BKJIag B
JeITeILHOCTD CPYIIIIBL, BBICTPAUBATh
KOMMYHUKATUBHOE  B3aWMMOJECHCTBUE, YUYUTHIBAS

MIT 2.1;
2.2

'NA 11




MHEHHUE OKPYKAIOLINX

8 kiacc

Tabmauma 3

Koxa
nposeps-
eMOoro
TpeboBa-
HUS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM
pe3yJabTaTaM 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOT'O
001ero ooOpazoBaHus

Meranpen-
METHBII
pe3yjabTart

Kon
NpeIMeTHOro
TpeOoBaHUs
10 KOAM-

¢puxaropy
I'MA

1.1

HCIIOJIB30BaTh IMOHATHA

MIT1.1.2

IMA 1

1.2

pasnuyarb  SBJIEHHUS IO OIHMCAHUI0  UX
XapakTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBICHUE

MIT1.1.1

I'NA 2

1.3

pacro3HaBaTh IIPOsIBJIEHUE U3YYEHHBIX
(bu3n4ecKuX ABICHUHN B OKPYXKaOIEM MUPE, B TOM
yrcie GU3NIecKue SBJICHUS B IPUPOJIE, IPU STOM
NEpEeBOIUTh NPAKTUYECKYI0 3a/ady B Y4eOHYIO,
BBIIEJISITh CYILIECTBEHHBIE CBOMCTBa (IIPU3HAKU)
(bU3MYECKUX SIBICHHUM

MIT11.1

I'MA 2

1.4

ONMCHIBATH  HM3YYCHHBIC CBOWCTBA Tl U
dbusnveckue SBJICHUS, HCIONB3YS (U3HUECKHE
BEJIMYUHEI, TIPU OMUCAHWUH TPABUIBLHO TPAKTOBATH
(GU3NYEeCKU CMBICII HUCIOJIb3yEMBIX BEIIUYHH,
0003HAYCHHUS M €AMHUIBI (U3HUECKUX BEIHYHWH,
HaXoJuTh (OPMYJIbl, CBS3BIBAIOIIUE JIAHHYIO
(Gu3MYeCKyI0 BEIMUUHY C JPYTHMHU BEIMYMHAMHU,
CTpOUTh TpadUKH U3YyYEHHBIX 3aBUCHUMOCTEH
(U3UYECKUX BEITHMYUH

MIT1.1.3

I'MA 4

1.5

XapaKkTepu30BaTh CBOMCTBAa TeJl, (UINYECKUE
SBJICHUS W TIPOLECCHI, MCIOJIb3ys] H3yUYEHHBIE
3aKOHBI, TpU  OTOM  JaBaTh  CJIOBECHYIO
(GOopMyIMpPOBKY 3aKOHa M  3alHUCHIBaTh  €ro
MaTEeMaTHYECKOE BBIPAKEHHE

MIT1.1.3

I'MA 3

1.6

O0BSICHATH (PU3MUECKHE MPOLIECCH U CBOMCTBA Tell,
B TOM 4YHCI€ M B KOHTEKCTE CHUTyaluil
IIPaKTUKO-OPUEHTUPOBAHHOT O Xapakrepa:
BBISIBJISTH ~ IPUYMHHO-CIECTBEHHBIE  CBS3W,
CTPOUTH 0OBSICHEHHE U3 1—2 JOrMYeCKHUX ILIaroB C
ornopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PHU3HUECKUX
SIBJICHUH, ¢buznueckux 3aKOHOB WIH
3aKOHOMEPHOCTEM

MII 1.1.4;
115

A 7

1.7

pemate pacuéTHble 3aJaud B 2-3 JelcTBHS,
UCIOJIb3YSl 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOLINE
¢u3nyeckre BEIMYMHBI: HA OCHOBE aHalIM3a
YCIIOBUSL 33Jlaud 3alHChIBaTh KPAaTKOE YCIOBHUE,
BBISBJIATh HEAOCTAaTOK JAHHBIX ISl PEIIEHUs
3aJa4d, BBIOMpATh 3aKOHBI U (QOPMYIIBI,
HEOOXOoAUMBIE JUIsl € pEeLIeHUs, IPOBOAUTH
pacuéTel W CpaBHMBATh IIOJYYEHHOE 3HAUYEHUE
¢u3n4ecKoil BEIMUMHBI C U3BECTHBIMU JAHHBIMU

MIT1.1.6

I'MA 8




1.8

pacrio3HaBaTh  MPOOJIEMBI, KOTOpPBIE  MOXKHO
pelIUTh MpU TOMOIIM (PUIUYECKHX METOOB,
UCIOJIb3YSl OIMCAaHUE HCCIIEOBaHUs, BBIIEIATh
IIpoBepsieMoe MPEIO0JIOKEHHE, OLICHUBATh
IIPaBUWJIbHOCTD HopsiIKa IIPOBEICHUS
WCCJIETOBAHMSI, IEJIaTh BBIBOIBI

MIl1.2.1

I'MA 5

1.9

MIPOBOMTH OIBITHI MO HAOIIOICHUIO (PU3MUECKHX
SBICHUH WIM  (U3MYECKHX  CBOWCTB  TEII:
(hopMyIIMpOBaTh TPOBEPSEMBIC MPEIATIOIOKEHUS,
coOuparb  YCTAaHOBKY U3  MPEIJIOKEHHOTO
o0Opy/mOBaHUs, OINUCHIBATh XOJ OMbITA U
(hopMyIIHpPOBaTh BBHIBOJIBI

MII 1.2.2-
1.2.5

I'MA 5

1.10

BBITIOJIHATh IIpsIMbIE U3MEPEHUS c
UCIOJb30BAHUEM  AHAJOIOBBIX HPUOOPOB U
JTaTYNKOB (DU3WYECKUX BEJIHYWH, CPAaBHUBATH
pe3yJbTaThl M3MEPEHUW ¢ Y4YETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH

MII 1.2.2-
1.2.5

I'MA 5

1.11

MIPOBOJIUTh MKCCIIEJOBAHUE 3aBUCUMOCTH OJHOMU
busnueckoi BEJTNYMHBI oT Ipyrou
C  HCHOJb30BAHUEM  MPSIMBIX  HU3MEPEHMIL:
IJIAaHUPOBATh MCCIIE0BaHNE, COOMPATh YCTAHOBKY
U BBINOJHATh U3MEPEHUS, CIIETYsI TPEAJIOKEHHOMY
IaHy, (UKCHPOBATh PE3yJIbTaThl IOJYYCHHON
3aBHCHMOCTH B BHJI€ TaOIUI] U IpadUKoB, AeIaTh
BBIBOJIBI 110 PE3YJIbTATAM MCCIEHOBAHUS

MII 1.2.2-
1.2.5

I'MA 5

1.12

IIPOBOJIUTh KOCBEHHBIE M3MEpPEHMs (DU3NYECKUX
BEIMYMH: IUIAHUPOBATh W3MEPEHUs, COOMpATh
HKCHEPUMEHTAIBHYIO YCTaHOBKY, crenys
MPENJIOKEHHOW  MHCTPYKLUMH, W  BBIYUCIATH
3HAa4YEeHUE BEJIMYHHBI

MII 1.2.2-
1.2.5

I'MA 5

1.13

coOoIaTh TpaBMIIa TEXHUKH OE30MaCHOCTH TIPU
pabote ¢ 1ab0paTOpHBIM 000PYTOBAHHEM

MIT 3.2.1;
3.2.2

I'MA 5

1.14

XapaKTCPU30BaTh MMPUHIUIIBI HeﬁCTBHH
M3YyYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OHOpOI\/JI Ha HMX ONHWCaHusd, HCIIOJIb3yd 3HAHUA O
CBOMCTBaX (M3UYECKUX SBICHUN U HEOOXOJUMBbIE
(u3nyecKre 3aKOHOMEPHOCTH

MIT11.1

I'MA9

1.15

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA
U U3MEpUTENIbHBIE TPUOOPHI 1O CXeMaM |
CXeMaTUYHBIM PHCYHKaM, COCTaBISITh CXEMBbI
ANEKTPUYECKUX IIETIeH C TMOCJIEeNOBAaTEIbHBIM U
napauieTbHbIM COEIMHEHUEM 3JIEMEHTOB,
pasnuyas yCJIOBHble OOO3HAUY€HHs DJIEMEHTOB
AIEKTPUYECKUX Ienei

MIT1.1.3

I'MA 9

1.16

MPUBOAUTE NMPUMEPHI (HAXOAUTh MH(POpMAIUIO O
puMepax) MIPAKTUYECKOTO HCIIOIB30BAHUSA
¢u3nUYecKUX 3HAHUN B TIOBCEAHEBHOM JKU3HU JUIS
oOecniedyeHns 0€30MacHOCTH MpuU OOpalleHUuu C
npubopaMu W TEXHUYECKHMMM YCTPOHCTBAMH,
COXpaHEHHS 3/I0pOBbSI W COONIONEHUS HOPM
HKOJIOTMYECKOr0 MOBECHHUS B OKpYKarolLeil cpene

MIT1.3.1

I'hMA 10




1.17

OCYILIECTBIATh MOUCK MH(OpMAIK (PU3UIECKOTO
coAepKaHus B ceTu Hutepner,
Ha OCHOBE UMEKOIIMXCA 3HAHUH U IIYyTEM
CPaBHEHHUS JIOTIOJTHUTEIIbHBIX HCTOYHUKOB
BBIICNATE MH(POPMALMIO, KOTOpas  SIBISETCS
IIPOTUBOPEUUBOI WIH MOKET OBbIThH
HEJIOCTOBEPHOM

MIT1.3.1;
1.34

I'A 11

1.18

WCIIOJIh30BAaTh MPHU BHIMTOJTHEHUHN YI€OHBIX 38 JaHUI
HAyYHO-TIOMYJISIPHYIO JUTEPaTypy (U3HUECKOTO
COJICp)KaHUs, CIPABOYHBIC MaTEpHalbl, PECYpPCHI
cetu WHrepHer, BJIAJIETh npuémamu
KOHCIICKTUPOBAHUS ~ TEKCTa, MpeoOpa3oBaHUs
uH(pOpMalUM W3 OJHOW 3HAKOBOW CHCTEMBI B

APYTYIO

MII 1.3.2;
1.3.3;1.35

I'NA 11

1.19

co3/laBaTh COOCTBEHHbBIC MUCHMEHHBIC M KpPaTKHE
yCTHBIE cooOmIeHus, 0000mas uHpopmanu u3
HECKOJIBKUX HCTOYHHUKOB ¢bu3ugeckoro
coliepKaHus, B  TOM  4HUCIE  IYOJMYHO
NPEICTAaBIATh  Pe3yJbTaThl  MPOCKTHOH  WIIK
UCCIIEIOBATENILCKOW  JIESITEIbHOCTH, HpPU ITOM
IPAMOTHO MCIIOJIB30BaTh N3YYEHHBIN OHATHIHBIN
anmapar  Kypca  (U3MKHM,  CONPOBOXIATb
BBICTYIUICHHE IIPE3CHTALIMEN

MIT 1.3.2;
1.3.3;1.35

A 11

1.20

IpU  BBIOJIHEHUHM  Y4E€OHBIX  MPOEKTOB U
UCCIIEIOBaHUM buznIeckux IIPOLIECCOB
pacmpenenatb  O0S3aHHOCTM B Trpynmne B
COOTBETCTBUM C TOCTaBJICHHBIMU  3aJladyaMHu,
CIeIUTh 3a BBINOJHEHUEM IIJlaHA JACHCTBUU U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHUBATH
COOCTBEHHBIN BKJAJ B J€ATEIbHOCTh TPYIIIIHL,
BBICTpPANBaTh KOMMYHUKATHBHOE
B3aUMO/ICHCTBHE, MPOSBIISIS TOTOBHOCTh
paspeniaTh KOHMOIUKTHI

MII 2.1;
2.2

'NA 11

9 kiaace

Tabnuna 4

Kon
nposepsi-
eMOoro
TpedoBa-
HUA

IIpoBepsiemble TpeOOBAHUS K MPEAMETHBIM
pe3yJibTaTaM 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTO
o0uiero oopazoBaHus

Metanpen-
METHbIMI
pe3yJabTar

Kon

NnpeaAMeTHOro
TpeboBaHus

Mo KOJaM-

¢puxaropy
I'mA

1.1

HCIIOJb30BaTh IMOHATHA

MIT1.1.2

IMA 1

1.2

pa3jiniaTtb SABJICHHUA Io OIIMCAaHHIO nx
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPHUPYIOMIUX TAHHOC (I)I/I3I/I‘-ICCKOC SIBJICHUC

MIT1.1.1

I'NA 2

1.3

pacrno3HaBaThb IIPOSIBJIEHUE W3Y4YEHHBIX
(bu3nUYeCcKUX SBIECHUI B OKPY>KAIOLIEM MUPE, B TOM
qucie GU3NYecKue sSBJICHUS B IPUPOJIE, TIPU ITOM
MEePEeBOUTh MPAKTHUECKYIO 3aJady B Y4eOHYIO,
BBIIETIAITh CYLIECTBEHHBIE CBOMCTBA (IIPU3HAKHU)
(bU3NYECKUX SIBICHUH

MIT1.1.1

I'NA 2

10




1.4

OMKCHIBATH  WM3y4YCHHBICE  CBOWCTBA Tel U
(dbu3uMvecKrue SBICHHS, HCIOJNB3YS (U3HYECKHE
BEJIMYUHBI, TIPYU OMUCAHUH TPABUIBLHO TPAKTOBAThH
(GU3NYECKUN CMBICII HUCIOJIb3yEeMBIX BEIUYHH,
0003HAYCHHUS] M €IMHUIBI (PU3HYECKUX BEITHYMH,
HaXoJuTh (OPMYJIbI, CBS3BIBAIOIIUE JIAHHYIO
(GU3MYECKyI0 BEIMUUHY C JPYTMMHU BEIMYMHAMHU,
CTpOUTh TpapUKU M3YYCHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIMYUH

MIT1.1.3

I'MA 4

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PUINYECKUE
SIBJICHUS W TIPOLIECCHI, HCIIOJIb3Ysl H3y4YEHHBIE
3aKOHBI, TpPU  OTOM  JaBaTh  CJIOBECHYIO
(GOpMyIIMPOBKY 3aKOHa ¥ 3alKCBIBaTh  €ro
MaTEMaTHYECKOE BhIPAKEHUE

MIT1.1.3

I'MA 3

1.6

OOBSICHATH (PU3HUECKHE MPOIIECCH M CBOMCTBA TEll,
B TOM 4YHCI€ M B KOHTEKCT€ CHUTYyaluil
MPAKTUKO-OPHEHTHPOBAHHOTO Xapakrepa:
BBISBJISTH ~ MPUYMHHO-CIEICTBEHHBIE  CBSI3H,
CTpPOUTH OOBCHEHHE U3 2—3 JIOTUYECKUX II1aroB C
oropoi Ha 2—3 U3y4EeHHBIX CBONCTBA (HU3HUECKUX
SIBIICHHH, ¢buznIecKkux 3aKOHOB WIN
3aKOHOMEPHOCTEH

MII 1.1.4;
1.15

TNA 7

1.7

pematb pacy€THble 3agadd (ONMparoIIuecss Ha
cuctemy u3 2—3 ypaBHEHHI), UCTIOIb3YsI 3aKOHBI U
(dbopMyIIbl, CBSI3BIBAIONINE (PH3UUECKUE BEIINIHHBI:
Ha OCHOBE aHa/M3a YCJIOBHUS 33/1a4M 3aIUCHIBATh
KpaTKOE€  YCIIOBUE, BBIABISATh  HEJOCTAIOLIUE
WIM U30BITOYHBIE JaHHbIE, BBIOMPATh 3aKOHBI U
¢dbopMynbl,  HEOOXOAWMBIE  JUIsI  pELIeHUS,
IIPOBOAMTH PACUYETHI U OLIEHUBATh PEAINCTUIHOCTD
MOJIYYEHHOT'0 3Ha4eHUs (PU3HUECKON BEIUYUHBI

MIT1.1.6

I'MA 8

1.8

pacrio3HaBaTh  MpOOJIEMBbl, KOTOpPbIE  MOXKHO
pelIUTh MpU TOMOIIM (PUIUYECKHX METOMOB,
UCIOJIb3YSl ONUCAaHUE WCCIENOBAHMs, BBIIEIATH
IIpoBepsieMOe MIPEIOJIOKEHNE, OLIEHHBATh
IIPaBUJIBHOCTD HopsIIKa IIPOBEIEHUS
UCCIIEIOBaHMUS, Jienath BBIBO/IbI,
MHTEPIPETHUPOBATh pe3yJabTaThl HaOIIOAECHUN U
OTIBITOB

MIl1.2.1

I'MA S

1.9

MPOBOJIUTH OIBITHI MO HAOIIOAEHUIO (PU3MYECKHX
SABJIEHUH  WIM  (UBNYECKUX  CBOMCTB  Tell:
CaMOCTOSITENILHO ~ cOOMpaTh  yCTaHOBKY W3
n30bITOYHOrO Habopa 00OpyIOBaHMs, ONMHUCHIBATH
XOJl OIbITa M €ro pe3yibTaThl, (OPMYJINPOBATH
BBIBOJIBI

MII 1.2.2-
1.2.5

I'MA S

1.10

IPOBOJIUTH NMPH HEOOXOAMMOCTU CEPUI0 MPSIMBIX
W3MEpEHUH, Oompenensisi CcpeqHee  3HAYCHUE
u3MepsieMoil BenuYuHBl ((OKYCHOE pacCTOsIHHUE
coOuparomeid JUH3BI), OOOCHOBBIBATH BBIOOP
crioco0a u3MepeHus (M3MepUTeIbHOro Npudbopa)

MII 1.2.2-
1.2.5

I'MA S

1.11

MPOBOJIUTH HCCIIENOBaHNE 3aBUCHMOCTEH
(U3MYECKUX BEIMYUH C UCTIOIB30BAHUEM MPSIMBIX

MIT 1.2.2-
1.2.5

I'MA 5

11




U3MEpEHUIL: IJIAaHUPOBATh HCCIIEI0OBaHUE,
CaMOCTOSITEIILHO coounpaThb YCTaHOBKY,
(buKcupoBaTh pe3yJIbTaThl IIOJIy4EHHOU

3aBUCHUMOCTH (bI/ISI/I‘IeCKI/IX BCJINYHMH B BUJIC Ta6J'II/II_I
n Fpa(bHKOB, ACJIaTb BBIBOJBLI IIO0 PE3yJIibTaTaM
HCCICOOBAHUA

1.12

MPOBOJIUTH KOCBEHHBIE M3MEpPEHHS (DU3NYECKHX
BEIMYMH: IUIAHUPOBaTb HU3MEpPEHUs, coOUpaTh
JKCIIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIIIOJIHATH
U3MEpeHus, ciaenys NpeIIOKEHHON MHCTPYKLIHH,
BBIYMCIIATh 3HAYCHUE BEJIMYMHBI U aHAJIM3UPOBATH
IIOJIyYE€HHBIE pE3ylbTaTbl C YYETOM 3aJaHHOMU
IIOIPEIHOCTH U3MEPEHUMN

MII 1.2.2-
1.2.5

I'MA 5

1.13

COOJIIO/IaTh TpaBHJIa TEXHUKHA OE30MaCHOCTH IMPHU
pabote ¢ 1a00paTOPHEIM 000PYTOBAaHHEM

MII 3.2.1;
3.2.2

I'MA 5

1.14

pas3inyaTb OCHOBHBIE IIPU3HAKA  H3YYEHHBIX
bu3nvyeckux MoOJeNei: MarepuanbHas —TOYKa,
a0COJIIOTHO TBEPJOE TEJIO, TOUEUHBIH HMCTOYHHMK
CBETa, JIyd, TOHKas JIMH3a, ILUIAHETApHAs MOJEIb
aToMa, HYKJIOHHAsl MOZEJIb aTOMHOIO sJipa

MIT1.1.1

I'NA 6

1.15

XapaKTCPU30BaTh MMPUHIUIIBI HeﬁCTBHﬂ
M3y4CHHBIX TPUOOPOB M TEXHUYECKHUX YCTPOHUCTB C
OHOpOﬁ Ha HMX OnucCaHusd, HCIIOJIb3yd 3HAHUA O
CBOMCTBaX (PM3MUYECKUX SBICHHUI M HEOOXOAUMBIC
¢bu3nvecKre 3aKOHOMEPHOCTH

MIT1.1.3

I'MA 9

1.16

UCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHBIC PUCYHKHU
HN3YUYCHHBIX TEXHUYCCKUX YCTpOﬁCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHUYECKHUX
MPOIIECCOB TIPU PEIICHUH YYEOHO-TIPAKTUUECKHUX
3a/a4, ONTHYECKHE CXEMbI [JIsl TOCTPOSHUS
M300pakeHUH B TUIOCKOM 3€pKajie U coOuparomen
JTUH3E

MIT1.3.3

I'NA 10

1.17

MIPUBOJUTH NMPUMEPHI (HaXOIUTh MH(DOpPMALHIO O
IpUMepax)  MNPAaKTUYECKOTO  HCMOJIb30BAaHUS
(bU3UYECKUX 3HAHWM B TTOBCEAHEBHOM KU3HH JIJIs
obecriedeHrss 0€30MAaCHOCTH MpPU OOpPAIIEHUU C
npubopaMu U TEXHUYECKUMHU YCTPOWCTBAMU,
COXpaHEHMs 3/0pOBbS U COONIOJIEHUS HOPM
9KOJIOTMUYECKOT'0 MOBECHMSI B OKpY KaIOLIeH cpejie

MIT1.3.1

I'hMA 10

1.18

OCYIIECTBIATh MOUCK MHPOpMAIK (HU3HIECKOTO
comepxaHusi B cetu VHTEpHET, CaMOCTOSTEIIbHO
(hopMynupys MOUCKOBBIN 3aMpPOC, HAXOIUTH MYTH
onpesieNeHusl  JOCTOBEPHOCTHU TOTY4YEHHOM
nH(pOpMAllMM HA OCHOBE HWMEIOIUXCS 3HAHUN
Y JTOTIOJTHUTEIHHBIX UCTOYHUKOB

MIT 1.3.1;
1.34

'NA 11

1.19

MCIOJIb30BAaTh MTPH BHIMOJIHEHUN YU€OHBIX 3a/IJaHUI
HAYYHO-TIONYJISIPHYIO JIUTEpaTypy (U3NYECKOro
COJIepKaHus, CIPABOYHBIE MATEpPUAJbl, PECYpPCHI
ceTu WHurepHer, BJIaJIETh npuémamu
KOHCIIEKTUPOBAHUSA  TEKCTa, MpeoOpazoBaHUs
uHbOpMallMd M3 OJHOM 3HAKOBOW CHCTEMBI B

APYTYIO

MIT 1.3.2;
1.3.3;1.35

'MA 11
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1.20

co3/1aBaTh COOCTBEHHBIC MHCbMEHHBIC U YCTHBIE
cooOmieHuss Ha OCHOBe uWH(popMmanuu U3
HECKOJIBKUX HCTOYHUKOB ¢du3uaeckoro
CoJieprKaHus, nyoJIn4YHO IIPECTaBIISAT
pe3yJIbTaThl MPOEKTHOM WIIM HCCIEN0BATENIbCKON
JESATEIBHOCTH, IIPXU 3TOM I'PaMOTHO UCIIOJIb30BaTh
MU3y4YEHHBbI ITOHATUWHBIM ammapar H3y4aeMoro
pasznena (U3MKU U CONPOBOXKIATh BBHICTYILJICHUE
Mpe3eHTaIen ¢ yu€TOM 0COOEHHOCTEH ayAUTOpUHU
CBEPCTHUKOB

MIT11.3.2;
1.3.3;1.35

I'A 11

1.21

NpU  BBIIOJIHCGHUW  YY4E€OHBIX  TPOEKTOB U
HCCIIeTOBAHUM (bU3HIECKUX MPOIECCOB
pacpeneniatb  O0S3aHHOCTHM B Tpylmne B
COOTBETCTBUHM C IIOCTAaBJICHHBIMU 3ajJadaMH,
CJICINTHL 3a BBINIOJHEHWEM TIIJJaHa JCUCTBUU H
KOPpPEKTUPOBaTh €ro, aJIeKBaTHO OIICHUBATh
COOCTBEHHBI BKJIAJ B JIEATEIBHOCTH TPYIIIHI,
BBICTPaNBaTh KOMMYHUKaTUBHOE
B3aNMMOJICHCTBHE, MIPOSIBIIAS TOTOBHOCTD
paspeniaTb KOHMIUKTHI

MITI 2.1;
2.2

I'A 11
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Pasznen 2. [lepeyenb pacnpeneéHHbIX M0 KJIACCAM MPOBEPAEMbIX 3JIEMEHTOB COeP:KaHUS

no ¢pusuke

B tabnumax 5-7 mpuBeneHbl COCTaBIEHHBIE Ha ocHOBe DenepaiabHON 00pa3oBaTeIbHON
porpaMmMbl  OCHOBHOTO 001ero oOpaszoBanus 10 ¢u3uke (06a30BOro ypoBHS) TIEPEUYHHU
pacrpeeI€HHBIX 10 KJIACCaM MPOBEPSIEMBIX 3JIEMEHTOB COJIEPIKAHMSL.

7 kaace
Tabmauma 5
Kon Kon IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUS
pas- Jj1e-
Jena | MEHTa
1 QU3HKA U EE POJIb B IIOSHAHHHU OKPY/KAIOLIEI' O MHUPA
1.1 ®usnka — Hayka o npupone. SBineHus npuponsl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUEe, TEIUIOBbIE, JJIEKTPUYECKHE, MarHUTHbIE, CBETOBBIE,
3BYKOBBIE.
1.2 ®usnyeckue BenuuuHbl. M3mepeHue ¢usmueckux BenuuuH. Puznueckue
npubopsl. [TorpemHocts u3MepeHnii MexxayHapoiHasi CUCTEMa €AMHULL.
1.3 EcrecTBeHHO-HAayuHBId ~METOJl TO3HAHWS: HaONIONEHWE, TOCTaHOBKA
Hay4yHOIO BOIIPOCA, BBIJBMKEHUE THUIOTE3, DKCIEPUMEHT IO IPOBEpKE
TUI0TE3, 00BbsICHEHNE HAOJII01aEMOTO SIBJICHHUS.
1.4 Onucanne GU3NYECKHUX SBJICHUN C TOMOIIBIO MOJICTICH.
1.5 Ipaxmuueckue pabomul:
H3mepenne paccTosiHUM.
N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TETa.
Omnpenenenne pa3smMepoB MaJIbIX TEIl.
W3mepenue temmeparypbl INpU IOMOILIM JKUIAKOCTHOIO TEpMOMETpa U
JaTYNKA TEMIEPATYPHI.
[IpoBenenue wuccineaoBaHUs IO MPOBEPKE TUIOTE3bl: JAIBHOCTh MOJETA
IIapHKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, YyeM OoJjbllle BBICOTA
IyCKa.
2 IIEPBOHAYAJIBHBIE CBEJIEHHUA O CTPOEHHH BEIIECTBA
2.1 CrpoeHue BemiecTBa: aToMbl W MOJEKYJdbl, HUX pa3mepbl. ONbITHI,
JIOKa3bIBaIOIIME JUCKPETHOE CTPOCHUE BELIECTBA.
2.2 JIBmkeHne dvactun BeniecTBa. CBsA3b CKOPOCTH JIBWJKEHUS YacTHUL[ C
Temneparypoil. BpoynoBckoe nBukeHue, 1ud@ysus.
2.3 B3aumoeiicTBuE YacTHI] BEIIECTBA: IPUTSDKEHNE U OTTAJIKMBAHUE.
2.4 ArperaTHble COCTOSIHUS BELIECTBA: CTPOEHUE Ia30B, JKUJIKOCTEH U TBEPIBIX
(kpuctaquMueckux) Ted. B3auMocBsI3b MeXay CBOMCTBAMU BEIIECTB B
Pa3HbIX arperaTHhIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHHUEM.
2.5 OcOoOEHHOCTH arperaTHbIX COCTOSIHUM BOIBI.
2.6 Ipaxmuueckue pabomul:
OreHka AMaMeTpa aToMa METO/I0M PsI0B (C UCIIONIB30BaHUEM GoTorpaduit).
OnpIThI 10 HAOJIOIEHUIO TETJIOBOTO PaCIIMPEHHUsI Ta30B.
OnbITH 0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHUSL.
3 JIBHJKEHUE H B3AUMOJEHUCTBHE TEJI

3.1 MexaHnueckoe 1BHKeHUe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JBUKECHHE.

3.2 Cxopoctb. CpeniHsis CKOpOCTb ITPY HEPABHOMEPHOM JIBMKEHUU. Pacuér myrtu
Y BPEMEHHU JIBUKECHHUSI.

3.3 SBnenune nHepuMM. 3aKOH MHEpUUHM. B3auMmonelcTBuE Tel Kak NpUYMHA

U3MCHCHUA CKOPOCTHU ABUKCHUSA TCII. Macca kak MCpa MHEPTHOCTH TEJIA.
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3.4

HHOTHOCTB BEIICCTBA. CBSBB IIJIOTHOCTHU C KOJINYCCTBOM MOHeKy.H B CIUHUIIC
00BEMa BelecTBa.

3.5 Cuna Kak XapakTepUCTHKa B3aUMOJICHCTBHUS TEIl.

3.6 Cuna ynpyroctu u 3akoH ['yka. MI3mepeHune cuiibl ¢ MOMOIIBI0 JMHAMOMETPA.

3.7 SIBnenue TATOTEHHS U cuia TsokecTd. Cuila TSDKECTH Ha JAPYTHX IUIaHETax.
Bec tena. HeBecoMoCTb.

3.8 Cuna tpenus. TpeHue CKONbXEHHS U TpeHUE NOKos. TpeHue B mpupoje u
TEXHHKE.

3.9 CnosxeHue CuJl, HalpaBJICHHBIX 110 OJJHOM npsiMoii. PaBHOACCTBYIOIIAs CHIL

3.10 | Ilpaxkmuyeckue pabomul:

Omnpenenenue CKOPOCTH PaBHOMEPHOIO JBHKEHUS (IIapuKa B >KUAKOCTH,
MOJIENIN HIIEKTPUYECKOTO aBTOMOOMIIA U TaK JaJiee).

Omnpenenenue cpenHell CKOPOCTH CKOJbXKEHHS Opycka WM IIapHhKa
10 HAaKJIOHHOW IINIOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.

OnbITH, AEMOHCTPHPYIONIUE 3aBUCHUMOCTh pacTsDKEHHs (edopmanun)
MIPYXUHBI OT MIPUIIOKEHHOMN CHIIBI.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT Beca
TEJa U XapaKTepa CONPUKACAIOIINXCS] TOBEPXHOCTEM.

3.11 | Qusuueckue s6renus 6 npupode. TPUMEPHI IBUKCHHUS C Pa3IAIHBIMU
CKOPOCTSIMM B JKMBOH M HEXHMBOW NpPUPOJE, NCHCTBHE CUJIBI TPEHUS B
MPUPOJIE U TEXHUKE

3.12 Texuuueckue ycmpoticmea: THHAMOMETP, MOAIIUITHUKH

JABJEHHE TBEPOBIX TEJI, JKHAKOCTEH H I'A30B

4.1 JlaBnenue TBEporo Tena. CrnocoObl yMEHBIICHHS U YBEJIUYCHUS JIaBIICHUSI.

4.2 JlaByieHre ra3a. 3aBUCUMOCTD JaBJICHHS ra3a oT 00bEMa, TEMITEPaTypHI.

4.3 [lepenaya naBiaeHuss TBEPABIMU TeNaMH, XUAKOCTAMHU U Ta3aMH. 3aKOH
[MTackais1. [lHeBMaTHYeCKHE MAITHHBI.

4.4 3aBUCUMOCTh JaBJCHUS KUAKOCTH OT TIyOWHBL. ['Hapocrarnueckuit
napazgokc. Coobuaromuecs cocyabl. ['napapanueckue MEXaHU3Mbl.

4.5 Atmocdepa 3emnu u atmMocdepHoe AaBieHHe. [[puduHBI CyIeCTBOBaHMS
BO3AymHOM oOomoukn 3emnu. OmnbiT  Toppuyermnu.  3aBUCHUMOCTb
aTMOC(EepHOTO AABICHHSI OT BHICOTHI HaJl YPOBHEM MODSI.

4.6 W3mepenue armochepHoro naminenus. [lpuGopsl 11 u3MepeHus
aTMOC(EpHOTO JTaBJICHHUS.

4.7 JleiicTBHe )KMIIKOCTH U ra3a Ha MOTPYXEHHOE B HUX TeNo. BriTankuBaromas
(apxumenoBa) cuia. 3aKkoH Apxumena

4.8 [1naBanue ten. Bo3nyxonnasanue.

4.9 Ilpakmuueckue pabomol.

HccnenoBanue 3aBHCHUMOCTH Beca Tela B BOJE OT 00BbEMa MOTPYXKEHHOU
B ’KHJAKOCTH YaCTH TelIa.

OrnpezeneHre BHITAIKMBAIONICH CUITBI, IEHCTBYIOLIEH Ha TEJO, MOTPYKEHHOE
B )KUIIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAIKHUBAIOIIEH CHIIBI, JEHUCTBYIOIIEH Ha TEJO
B JKHIKOCTH, OT MacCHI TeJa.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb  BBITAJIKUBAIOIIECH  CHUJIBI,
JENCTBYIOLIEH

Ha TEJIO B KUIKOCTH, OT 00bEMA MOTPYKEHHON B KHUAKOCTh YACTH Tella U OT
IUIOTHOCTH JKHUJIKOCTH.

KonctpynpoBanue apeoMerpa Wiv KOHCTPYUPOBAHUE JIOJIKH U ONPEIEICHUE
€€ rpy30NOoAbEMHOCTH.

15



410 | Qusuueckue sasnenus 6 npupode. BIUSHUE aTMOCPEPHOTO [ABICHHS Ha
YKUBOM OpraHu3M, IJIaBaHUE PbIO
411 | Texnuueckue  ycmpoticmea:  COOOIIAIONMIUECS  COCYIBI,  YCTPOMCTBO
BOJIOIIPOBO/Ia, THUAPABIUYECKHUI Mpecc, MaHOMETp, 0apoMeTp, BBICOTOMED,
IOPUIHEBOM HACOC, APEOMETP
5 PABOTA, MOL[HOCTb, DHEPI'HA
5.1 Mexannueckas pabora
5.2 MexaHn4deckast MOIIIHOCTb
5.3 [IpocTbie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAs ILIOCKOCTh. [IpaBuio
paBHOBECHS phluara
5.4 [IpuMeHeHne npaBuiia paBHOBECHUS pbluara K OJIOKY
5.5 «30710TOC TpaBUIO» MeXaHUKH. Ko3(puiueHT mnojaesHoro AeWcTBUS
MexaHu3MoB. [IpocTbie MexaHN3MBbI B OBITY U TEXHHKE.
5.6 [ToTennumanpHas SJHEPTUM TeJa, MOJHATOr0 HaJ 3eMIEN
5.7 Kunerndeckas sHeprust
5.8 [lonHass MmexaHuyeckass SHEpPrus. 3aKOH M3MEHEHHUS U COXpPaHEHHS
MEXaHUUYECKOM HepTrun
59 Ilpakmuueckue pabomol.
Omnpenenenue pabOTbHl CUIIBI TPEHUS NPU PABHOMEPHOM IBMKCHHH Teia
10 TOPU30HTAILHON TTOBEPXHOCTH.
HccnenoBanue ycinoBuii paBHOBECHS phlyara.
N3mepenue KII/] HakJIIOHHOM IIOCKOCTH.
W3ydeHne 3akoHa COXpaHEHHsI MEXaHHYECKON YHEPTUH.
5.10 | Qusuueckue signenus 6 npupode: PeIYaru B TEIE YEIOBEKA
9.11 | Texnuueckue ycmpoiicmea.: pbluar, MOABUKHBIM W HEMOABUKHBIM OJIOKH,
HAKJIOHHAS [JIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY
8 kiace
Tabnuma 6
Kon Kon IIpoBepsiembIe 3JIEMEHTBI COACP/KAHUSA
pas- JJj1e-
Aeaa | MEeHTa
6 TEILVIOBBIE ABJIEHUHA
6.1 | OcHOBHBIE TIOJIOKEHHSI MOJIEKYISIPHO-KHHETUUECKOW TEOPUH CTPOEHUS
BemiecTBa. Macca U pasmepbl MoJeKkysl. OIbITbl, NOATBEPKIAIOIINE
OCHOBHBIE I10JIO’KEHHS MOJIEKYJISIPHO-KMHETHYECKOM TEOpHH.
6.2 Mopenu TBEPIOTO, KHUIAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucraanmnueckue 1 amopgHbIe Tea.
6.3 | OObsicHEeHHE CBOWCTB Ta30B, JXHAKOCTEH M TBEPABIX TENI HA OCHOBE
MOJIOKEHUH MOJIEKYJISIPHO-KMHETHYECKOM TEOPHH.
6.4 | CMaunBaHUWe M KalTWJUISIPHBIC SIBJICHUSI.
6.5 | TemoBoe pacupeHne u CKaTHeE.
6.6 | Temmeparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBH)KEHUS
JaCTHII.
6.7 | Buyrpennsas osHeprus. CnocoObl H3MEHEHHs BHYTPEHHEH DHEpruu:
TETUToNepe1adya M COBEpIICHHE paOOTHI.
6.8 | Bugsl Teronepeaayn: TeIIONPOBOIHOCTh, KOHBEKIMS, U3ITyUCHHUE.
6.9 | KommdecTBo TEMIIOTHI. Y iebHAS TEINIOEMKOCTD BEIIECTBA.
6.10 | TermnooOMeH U TEemJIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOIO OajaHca.
6.11 | [lmaBneHue U OTBEp/AECBaHUE KPUCTALTHUECKUX BEIIECTB. Y AeTIbHAs TEIUIOTa
TUTABJICHMSL.
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6.12

[Tapoo6pazoBanue u konaeHcanus. Mcnapenue. Kunenue. Y nenpHas temnora
napoo0pa3zoBaHMsl. 3aBUCUMOCTb TEMIIEPATyphbl KUMEHHUsI OT aTMOC(EpPHOro
JaBJICHHUS.

6.13 | BraxxnocTs Bo3IyXA.

6.14 | Dueprus TommBa. Y ienbHas TEIJIOTa CTOPAHHUS.

6.15 | [Ipunnuner pabotel TeruoBbix aurareneid KIIJ[ temmoBoro asuraresns.
TenioBble ABUTATEIN U 3aIUTa OKPYKAIOLIEH Cpebl.

6.16 | 3akoH coxpaHeHUs U NpPEeBpallleHus] YHEPTHH B TEIJIOBBIX Mpolieccax

6.17 | Ilpaxmuueckue pabomuwl:

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.
OnpIThI 10 BRIpAIIMBAHUIO KPUCTAUIOB IOBAPEHHOW COJIM WIIM caxapa.
OnpIThl 1O HAOMIONEHUIO TEIJIOBOIO PACIIUPEHHS Ta30B, KUAKOCTEH U
TBEPIBIX TEIN.

Omnpenenenue JaBieHUs BO3IyXa B OaJUIOHE MIMTPUIIA.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro o0béMa
Y HarpeBaHUS WM OXJIaKICHUS.

[IpoBepka rumore3sl JUHEWHOW 3aBUCHUMOCTU JUJIMHBI CTOJOMKA >KUIKOCTH
B TEPMOMETPUUYECKOI TPyOKE OT TeMIIepaTyphl.

HabntonieHne u3MeHEHUsT BHYTPEHHEH DSHEpruum Telna B pe3yjbTare
TeIuIonepeay U paboThl BHEIIHUX CHIL.

Hccnenoanue siBiaeHMs TEIIO00OMEHA IPY CMEUTMBAHUU XOJIOJHON U ropsyeit
BOJIBIL.

Omnpenenenne KOJMYECTBA TEIUIOTHI, TIOJIYYEHHOTO BOJOW MPHU TEINIOOOMEHE
C HarpeThIM METAJUTMYECKUM LUITHH]IPOM.

Onpenenenue yenbHON TEINIOEMKOCTH BEILECTBA.

HccnenoBanue npoiecca ucnapeHusl.

Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3yXa.

Omnpenenenue yenbHON TEMIOTH TUIaBICHUS JIbJA.

6.18 | Qusuueckue asnenus 6 npupode: TOBEPXHOCTHOE HATSHKEHUE U KaIMJUISIPHBIE
SIBIIGHUS B IPUPOJIE, KPUCTAIIBI B IpUpOe, u3nyueHue ConHia, 3aMep3aHue
BOJ0EMOB, MOpCKHUE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHera

6.19 | Texnuueckue ycmpoticmeéa: KalmWUIAPBl, TPUMEPHl  HCIIOJB30BaHUS

KPUCTAILIIOB, JKUAKOCTHBIM TEPMOMETpP, HaTYMK TeMIIepaTypbl, TEpPMOC,
CHUCTEMa OTOIUICHHS JIOMOB, TUTPOMETPHI, NICUXPOMETpP, MapoBasi TypOMHa,
JIBUTaTellb BHYTPEHHETO0 CTOPAHMS

JIEKTPHYECKHE U MATTHUTHBIE ABJIEHUA

7.1 | Dnextpusanus Ten. JIBa poia dIeKTPUYECKUX 3apsIOB.

7.2 | B3aumopeiictBue 3apspkeHHBIX Tell. 3akoH KysoHa (3aBHCHMOCTH CHITBI
B3aUMOJCICTBUS 3apsSKEHHBIX TeJl OT BEJIIMYMHBI 3aps/IOB M PACCTOSHMS
MEXJy TeJlaMu).

7.3 | Dnexktpuyeckoe mone. Hampspk€HHOCTH anekTpudeckoro moms. [IpuHmwmm
CYNEPHO3UINH IEKTPUYECKUX MoJIel (Ha KaUeCTBEHHOM YPOBHE).

7.4 | HocuTenu 3NeKTPUUECKUX 3apsA0B. DIEMEHTAPHBINA AICKTPUUECKUN 3apsil.
Ctpoenue atoma. [IpoOBOTHUKY U TUAIIEKTPUKH.

7.5 | 3akoH COXpaHEHUs HIEKTPUIECKOTO 3apsa.

7.6 | DnekTpuYeCKU TOK. YCJIOBUSA CYIIECTBOBAHUS JIIEKTPUYECKOTO TOKA.
M cTOYHMKH MOCTOSHHOTO TOKA.

7.7 | JlecTBUS DJEKTPUUECKOTO TOKa (TEMJIOBOE, XWMHUYECKOE, MArHHTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTAX U razax.

7.8 | Dnextpuueckas nenb. Cuiia Toka. DIEKTPUIECKOe HAMPsHKEHHE.

7.9 | ConpoTuBIIeHHE IPOBOIHUKA. Y ICIbHOE COMPOTHRIICHNE BEIIECTBA.
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7.10

3akoH OMa Juist y4acTKa LETH.

7.11

[TocnenoBarenbHOE M MapaJUICIbBHOE COSTMHEHUE MIPOBOTHUKOB.

7.12

PaboTa 1 MOITHOCTB 3IEKTPHUUECKOro Toka. 3akoH Jxoyns—JIenma.

7.13

OJNeKTpuYecKrue LEeNu U IMOTPeOUTEeNN 3JIEKTPUYECKOM HSHEpruum B OBITY.
KopoTtkoe 3aMbIkaHue.

7.14

IlocTosTHHBIC MarHHUTHI. B3aHMOHeﬁCTBHe IIOCTOAHHBIX MAardHuTOB.

7.15

MaI‘HI/ITHOC I10JIC. MaI‘HI/ITHOC I10JIC 3CMHI/I " €TI0 3HAYCHHUC )11 )KU3HHU Ha
3emiie.

7.16

OnbiT Opcrega. MarHuTHOE TMoOJie BJIEKTpUYECKOro Toka. lIpumMenenue
9JIEKTPOMArHUTOB B TEXHUKE.

7.17

JlelicTBU€ MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIb
IOCTOSIHHOTO TOKa. M CIosib30BaHWE AIEKTPOABUTATENICd B TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCHOPTE.

7.18

OneiTel @apanes. SBnenue snekTpoMarHuTHON MHAYKIMU. [IpaBuno Jlenua.

7.19

Onektporernepatop. CrnocoObl MOJTYYEHHsS]  AJIEKTPUYECKOW  DHEPTHUU.
DNIEKTPOCTAHIINN Ha BO3OOHOBIISIEMBIX ICTOYHHKAX YHEPTHUH.

7.20

IIpakmuyeckue pabomol:

OnbITBl O HAOMIONEHUIO OJCKTPU3AIMHM  Tel HWHAYKIHEH U TpH
COIIPUKOCHOBEHHH.

HccnenoBanue JEHCTBHS  JIEKTPUYECKOTO IIOJ HA IIPOBOJHUKM U
JUDJIEKTPUKH.

COopka 1 IpoBepKa padOTHI JECKTPHUSCKOH TSI ITOCTOSHHOTO TOKA.
W3mepenue u peryJinpoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaPSKEHUS.

HccnenoBanue 3aBUCMMOCTH  CHJIBI  TOKA, MIYILIErO 4Yepe3 PpEe3HUcTop,
OT CONPOTHUBIIEHUSI PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTIO CONPOTUBIICHUS
MIPOBOJHHKA OT €T0 JJIMHBI, TUIOIIAIU TONIEPEYHOr0 CEYEHUs U MaTepuara.
IIpoBepka mpaBHila CIOKEHUS HANpsOHKEHUM MPU  OCIEA0BATEIBHOM
COETUHEHHH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CHUJIBI TOKa IpU MNapajUIEIbBHOM COEIWHEHUU
PE3UCTOpPOB.

Omnpenenenue paboOThI AIEKTPUUYECKOTO TOKA, HIIYLIETO Yepe3 Pe3UCTop.
Onpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIIETSIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCHUMOCTH CWIIBI TOKA, HAYHIETO 4YEpe3 JIAMIIOYKY,
OT HANPSKCHUS HA HEW.

Onpenenenne KII/[ narpeBatens.

WccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS OCTOSIHHBIX MarHUTOB.
W3ydeHne MarHUTHOTO MOJsI MOCTOSHHBIX MAarHUTOB MPU UX OOBEIWHEHUU
U pa3/ieNeHuu.

HccnenoBanue 1eHCTBUS JIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnBbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJIECUCTBUS KaTYIIKH
C TOKOM M MarHuTa OT CWJIbl TOKA ¥ HAIPaBJIEHMsI TOKA B KaTYILKE.
N3ydenue neiicTBUsI MArHUTHOTO IOJIS HA TIPOBOJHUK C TOKOM.
KoHctpyupoBanue u usydeHue padoThl SJIEKTPOABUraTEIsl.

N3mepenne KII/] anekTpoaBUraTeabHOM yCTaHOBKH.

OneITbl 1O MCCIEAOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM MHIYKIMH:
UCCleIOBaHNe U3MEHEHUI 3HAUYeHUs ¥ HallpaBJIeHUs WHAYKIIMOHHOTO TOKA.

7.21

Qusuueckue s61eHUA 6 npupode: DIEKTPUUYECKUE SBIEHHsS B aTMocdepe,
ANEKTPUYECTBO JKUBBIX OpPraHU3MOB, MAarHUTHOE TMosie 3emid, Jpend
IIOJIFOCOB, POJIb MArHUTHOT'O NOJIS AJIs1 )KU3HU Ha 3emile, OJISIPHOE CHUSIHUE
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7.22

Texnuueckue ycmpoiicmea: dIEKTPOCKOI, aMIIEPMETpP, BOJIBTMETP, PEOCTaT,
CU€TUYMK DJEKTPUYECKOH HHEPIUHU, HIIEKTPOOCBETUTEIbHBIE IPUOOPBI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), IIEKTPUYECKUE
IIPEJOXPAHUTEIH, DJICKTPOMArHUT, 3JIEKTPOJBUIATENIb MOCTOSIHHOIO TOKA,
TeHEPaTOp MOCTOSHHOIO TOKA

9 kJi1acc
Tabmauma 7
Kon Kon IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pas- Jje-
Aena | MeHTa
8 MEXAHUYECKHE ABJIEHUA
8.1 | Mexanudeckoe aprkeHnue. MarepuanbHas Touka. Cucrema oTcuéra.
8.2 | OTHOCUTENBHOCTh MEXaHUYECKOr0 JBH)KEHUSI.
8.3 | PaBHOMepHOE PSIMOJIMHEIHOE JIBUKECHHUE.
8.4 | HepaBHOoMepHOEe mnpsMoiuHeiHOe JBuxkeHue. CpeqHssi M MIHOBEHHas
CKOpOCTB TeJia IPH HEPABHOMEPHOM JIBHKCHHHU.
8.5 | Yckopenne. PaBHOYyCKOpEHHOE IPSIMOJTMHEIHHOE JIBIKEHUE.
8.6 CBobOoauoe nagenne. OublThl [ anuies.
8.7 PaBHOMepHOE nBMKEHHE MO OKpY)XHOCTH. [lepwon m uwactoTa oOpamieHHs.
JIuHeliHast ¥ yrioBasi CKOPOCTH. LIeHTpOCTpeMHUTEIbHOE YCKOPEHHUE.
8.8 | Ilepssrii 3akoH HproTOHA.
8.9 | Bropoii 3akon HeroToHa.
8.10 | Tperwnii 3axon HproTOHA.
8.11 | IlpuHumI Cyneprno3uIuy CHIL.
8.12 | Cuna ynpyroctu. 3akoH ['yka.
8.13 | Cua TpeHHs: Cuiia TPEHUSI CKOJIBKEHHsI, CHJIa TPEHUS TTOKOS, IPYTHUe BHJIbI
TPEHUsl.
8.14 | Cuma TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO
na/IeHusl.
8.15 | Ismkenne tutanet Bokpyr Coimana. IlepBas kocMmmueckas CKOPOCTb.
HeBecoMocTh 1 meperpysku.
8.16 | PaBHOBecue MaTtepHalIbHOM TOYKH. AOCOIIFOTHO TBEPOE TEIIO.
8.17 | PaBHOBecue TBEPAOTO TeMa € 3aKPEIIEHHOM OChIO BpalleHNuss. MOMEHT CUJIbI.
LlenTp TsxecTu.
8.18 | Nmmynsc Tena. Mi3menenne umiynbsca. IMIynbe CHITHIL.
8.19 | 3akoH coxpaHeHHs UMITYJIbCA.
8.20 | PeakTHBHOE TBM)KECHUE.
8.21 | MexaHuyeckas paboTa M MOIIHOCTb.
8.22 | Pabora cui TshKeCTH, YIpyroctH, TpeHus. CBs3b YHEPTUU U pabOTEHI.
8.23 | IloTeHunanbHas SHEPrus Tejia, MOJHIATOTO HaJl TOBEPXHOCTHIO 3EMJIH.
8.24 | IloTeHuManbHasi SHEPTUs CKATON MPYKHUHBI.
8.25 | Kunerndeckas sHeprus. Teopema 0 KHHETHIECKOH SHEPTHH.
8.26 | 3aKoH coXpaHEHHUsI MEXaHHMYECKOW IHEPTHUH.
8.27 | Ilpakxmuuecxkue pabomol:
KoHcTtpyupoBanue TpakTa Ui pa3roHa W JajlbHEHIIEro paBHOMEPHOIO
JIBYDKEHUS IApUKa WK TEIICKKH.
Omnpenenenue cpegHe CKOPOCTH CKOJIBKEHUS OpyCKa UITH ABMXKEHHS IIapUKa
10 HAKJIOHHOW IJTOCKOCTH.
OmnpeneneHue YCKOpEHHUS Teja IPH PaBHOYCKOPEHHOM JIBMKEHUHU T10
HAaKJIOHHOM IIOCKOCTH.
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HccnenoBanue 3aBUCMMOCTHM IYTM OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJbHOW CKOPOCTH.

[IpoBepka rumoTe3sl: €CIU MPU PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayallbHOU
CKOPOCTH MYTH OTHOCSITCSI KaK psiJi HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanme 3aBUCMMOCTH CHJIBI  TPEHHUS CKOJIBKEHHUS OT  CHJIBI
HOPMAaJIbHOTO JJABJIECHMS.

Onpenenenue kodpduueHTa TPEHUS CKOIBKCHHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue paboOThl CHIIBI TPEHHsS] MPU PABHOMEPHOM JIBUYKEHUM Tela
10 TOPU30HTAJILHOM MIOBEPXHOCTH.

Onpenenenue pabOTBl CHJIBI  YOPYrOCTH TpU  MOABEME Tpy3a C
HCII0JIb30BAHUEM HETIOJBUKHOIO U IIOJIBUKHOTO OJIOKOB.

W3ydyeHne 3akoHa COXpaHEHUsI SHEPTUU.

8.28 | Qusuueckue senenus 6 npupode: NPWINBBI U OTIUBBI, JBMKCHUE TUIAHET
CoJTHEYHOM CUCTEMBbI, PEAaKTUBHOE JIBHIKEHHE KHBBIX OPraHU3MOB
8.29 | Texnuuecxkue ycmpoticmea: CIAIOMETp, JATYUKH TIOJIOKEHUS, PACCTOSHUS H

YCKOPCHUS, PAKCTHI

MEXAHHUYECKHE KOJIEBAHHA H BOJIHbI

9.1

KonebarensHoe JBHXKXCHUC. OCHOBHBIE XapaKTCPUCTUKHU KoJIe0aHMii: nepuon,
4aCTOTa, aMILIMTyada.

9.2

MareMaTHueCKuil ¥ TNPYKUHHBI MasTHUKH. [IpeBpallieHue SHEpruu IMpH
KOoJIe0aTeIbHOM JIBMKECHUH.

9.3

3aTyxa}01uHe KoJIeOaHHSL. BBIHYDKHGHHLIC Kxonebanus. Pe3onanc

9.4

Mexannueckue BojiHbL. (CBONMCTBa MEXaHMYECKMX BOJIH. [IpononbHble u
IIOIIEpEYHbIe BOJHBL. [[IMHA BONHBI M CKOPOCTh €€ pacHpOCTPAaHEHHS.
MexaHu4YeCKHe BOJIHBI B TBEPAOM TeJIe, CEICMUUYECKHUE BOJIHBI

9.5

3ByK. ['/poMKOCTb 1 BbICOTa 3ByKa. OTpakeHue 3ByKa.

9.6

WHbpa3Byk U yIbTpa3ByK

9.7

Ipaxmuueckue pabomul:

OmnpezeneHue 4acTOTHI U EpHOAA KoleOaHUH MaTeMaTHYeCKOro MasiTHUKA.
Onpenenenre 4acToThl U Mepro/ia KoueOaHuil MpyKUHHOTO MasTHHUKA
HccnenoBanue 3aBUCMMOCTH TEpHOAA KOJIEOAHUH TOABELUIEHHOTO K HUTH
rpy3a OT JJINHbI HUTH.

HccnenoBanue 3aBUCUMOCTH Iepuojia KojeOaHUil MPYKHHHOTO MasTHUKA
OT Macchl Ipysa.

IIpoBepka HE3aBUCHMMOCTHM Nepuoja KoieOaHWi rpy3a, IMOJBELIEHHOIO K
HUTH, OT Macchl rpys3a.

OmnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb NEpHO/a KosleOaHU| Py>KUHHOTO
MasiTHUKA OT MacChl rpy3a U )KECTKOCTHU MPYKUHBI.

W3mepeHue yckopeHusi CBOOOIHOTO MaJCHUsI.

9.8

Dusuueckue A61eHUS 8 npupode.‘ BOCIIPpHUATHUC 3BYKOB JXKHMBOTHBIMH,
3CMJICTPSICCHUC, celicMu4ecKre BOJIHBI, IYHAMH, 3XO

9.9

Texnuueckue ycmpoiicmsa: 3X0J0T, UCIIONb30BaHUE YJIbTpa3ByKa B OBITY U
TEXHHUKE

10

DJIIEKTPOMAI'HUTHOE I10JIE H DJIEKTPOMAI'HUTHBIE BOJIHbI

10.1 | DnexTpoMarHUTHOE MoJie. DIEKTPOMAarHUTHBIC BOIHBL. CBOCTBA
9JIEKTPOMArHUTHBIX BOJIH.

10.2 | llIkana IeKTPOMArHUTHBIX BOJIH.

10.3 | DnexTpomarHuTHas npupoaa cBera. CKopocTh cBeTa. BosHOBBIE CBOHCTBa

CBETa.
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10.4 | IIpakmuueckue pabomoi:
N3ydeHnue cBOICTB 371€KTPOMAarHUTHBIX BOJIH C MTOMOIIbI0 MOOUIBHOTO
TeneoHa.

10.5 | Qusuueckue senenus 6 npupooe: OMOJIOTHYECKOE JEHUCTBHE BHUIUMOTO,
yIbTPaUOIETOBOTO U PEHTTEHOBCKOTO M3ITyUEHHH

10.6 | Texnuuecxue ycmpoticmea:
MCIOJIH30BAHUE 3JICKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBS3H.

11 CBETOBABIE ABJIEHHA

11.1 | JlyueBast Moznenb cBeTa. MICTOUHHMKH CBETa

11.2 | IlpsmonuHeliHOE pacIpOCTPAHCHHE CBETA.

11.3 | Otpaxenue cBera. [lnockoe 3epkasio. 3aKOH OTPaXKEHUS CBETA.

11.4 | IlpenomneHnue cBera. 3akOoH IpenomieHust cBera. llomHoe BHyTpeHHee
OTpa)keHHE CBETA.

11.5 | Jlunza. Xop nyyeit B 1uH3E.

11.6 | OnTuueckas cucrema doroanmnapara, MHKPOCKOIIa
Y TEJIECKOTIIA.

11.7 | I'ma3 xak onTuyeckas cucrtema. bim3opykocTs U 1a1bHO30PKOCTbD.

11.8 | Paznoxxenue Oemoro cera B crekrp. Ombitel HptoTtona. Croxenue
CHEKTPaJIbHBIX I[BETOB. Jlucriepcus cBeTa.

11.9 | Ilpakmuueckue pabomoi:
HccnenoBanne 3aBUCUMOCTU yIjla OTPa)XEHUS CBETOBOTO Jydya OT YrIJia
naJIeHusl.
N3ydenne xapakTepuCTHK N300pakKeHU MIpeIMETa B TNIOCKOM 3epKaie.
HccnenoBanue 3aBUCHMOCTH yIJIa MPEIOMJICHHS CBETOBOTO JIyda OT Yriia
MaJCHHs HAa TPAHUIE «BO3IYX—CTEKIIO».
[Tonyuenue n300pakeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenre (OKYCHOTO PACCTOSIHUSI U ONTUYECKOM CHJIBI COOMparoIei
JIMH3BL.
OmnBITHI IO PA3JI0KEHUIO OEIOro CBETa B CHEKTP.
OnbITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB IMPH WX HAONIOIECHUH 4epes
1IBETOBbIE (DUIIBTPHI.

11.10 | Qusuueckue senenus 6 npupoode: 3arMmenus Comnua u JlyHbI, 1[BeTa Ted,
ONTHYECKUE SIBJIEHMsI B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUpax),

11.11 | Texnuuecxkue ycmpoiicmeéa: OYKH, TEpHUCKOI, (oToanmapar, ONTHYECKHE
CBETOBO/IBI

12 KBAHTOBBIE ABJIEHUA

12.1 | Onswitel Pezepdopra u muranetapHasi Mozienb atroMa. Mognens atoma bopa.

12.2 | Ucnyckanue u noryonieHue ceeta aroMoM. KBanThl. JInHeiuaTble CrieKTphbl.

12.3 | PagmoaktuBHOCTB. Asb(a-, 0€Ta- M raMMa-u3IydCHHUSI.

12.4 | Crpoenne atoMHoro siapa. HykionHas Mojens aToMHOro sipa. M30Tonsl.

12.5 | PaguoaktuBHble npeBpaiienus. [lepros mosypacnajga aTOMHBIX siIEP.

12.6 | SnepHbie peaknnu. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOTO YHCEIL.

12.7 | DHeprus cBsi3u aTOMHBIX siiep. CBsI3b MAacChl M SHEPTHH.

12.8 | Peaknuu cunTe3a u nenenus saep. Vicrounuku sHeprun CoHIa U 3BE3 .

12.9 | SnepHas sHepreTHka.

12.10 | Ilpaxmuueckue pabomoi:
HabmtofeHne CrijonHbIX U TUHEHYaThIX CIIEKTPOB U3ITyYESHHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH
(o ¢ororpadusm).
W3mepenne panoakTHBHOTO (oHa.
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1211 | Qusuueckue senenus 6 npupode: €CTECTBCHHBIN paJMOaKTHBHBIN (oH,
KOCMHMYECKHE Jy4M, paAMOaKTHUBHOE W3JIyud€HHE HPUPOIHBIX MHHEPAJIOB,
JICHCTBUE PAJMOAKTUBHBIX U3JIYYEHUI HA OPraHU3M YEJIOBEKA

12.12 | Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBUIYAIbHBIH O3UMETD,

kamepa Bunbcona
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