JEINMAPTAMEHT OBPA30BAHUSI
bearopoackoii o6actTu

NNPUKA3

« ij:» mast 2018 roaa Ne /A4

O6 opraHM3aHOHHOM H  TeXHOJOrHYeCKOM
CONMpPOBOKAEHHH TOANOTOBKH H  NpOBeJeHHs
rocylapcTBeHHOH  HMTOroBOH  aTTrecTallHH 1O
o0pa3oBaTeJIbHbIM nporpaMmmam OCHOBHOIO
obmero oOpazoBanuss B ¢opMe OCHOBHOIO
rocyJapcTBeHHOro JK3aMeHa Mno (Qu3uKe Ha
Tepputopuu Bearopoackoii odaactu B 2018 roay

B coorsercTBMH ¢ mpHKa3oM MHUHHCTEpCTBa OOpa3oBaHUsA M HAyKH
Poccuiickoit @enepanuu ot 25 nexabpst 2013 roma Ne 1394 «O6 yTBepxaeHHH
IMopsimka  MpoBeleHWS  TOCYAApCTBEHHOM  WTOrOBOM  aTTecTalud IO
00pa3zoBaTenbHbIM nporpaMMaM  OCHOBHOTO obuiero  oOpa3oBaHUsY,
PYKOBOZACTBYSICH ~ METOJAMYECKHMH  PEKOMEHJAlMAMH IO MOArOTOBKE H
NPOBEJICHUIO TOCYAAPCTBEHHOM HTOrOBOW aTTeCTalMH MO 00pa3oBaTelbHBIM
MporpaMMaM OCHOBHOTro obutero o6paszoBanus B 2018 roay (nmpuioxenue 12
nuceMy PenepansHoil caykObl M0 Haa30py B chepe obOpasoBaHHs M HAayKH OT
27.12.2017 roma Ne 10-870), B uUendAX OpPraHU30BAHHOIO TIPOBEICHUS
roCy/lapCTBEHHOM HWTOrOBOH aTTecTallMd 10 00pa3oBaTelbHBIM MpPOrpamMMam
ocHOBHOro obmero ofpasoBanus (nanmee — [MA-9) B ¢dopme OCHOBHOrO
rocylapcTBEHHOro sk3ameHa (manee — OI'D) mno ¢u3uke Ha TepPUTOPHH
benropoackoit obnactu B 2018 rony npukasbiBalo:

1. YTBepautsh:

1.1. TTopsnok moxarotoBkd u mnposeaeHus OI'D mo Qusuke B ImepHOA
nposenenus ['MA-9 na Ttepputopuu benroponckoit obmactu B 2018 roxy
(npunoxenue 1).

1.2. ®opmy JlomonHuTenabHoro OnaHka oTBeToB NeZ2 gns  BHEeCeHHUA
M3MEHEHHH B XapaKTepUCTHKH 000pyA0BaHHUS (IPUIIOKEHHUE 2).

2. PykoBomuTensM OpraHoB, OCYLIECTBISIOIIMX YyNpaBleHHe B cdepe
00pa3oBaHUs MyHHLMIAIBHBIX PalOHOB M FOPOICKHX OKPYroB, 00pa3oBaTebHbIX
OpraHu3aLHii:

2.1. PyKOBOACTBOBaThCS TNPH OpraHW3aluM paboThl IO IOATOTOBKE H
nposenennto T A-9 mo ¢pusuke B popme OI'D HACTOSIIMM NTPUKA3OM.




2.2. JloBecTH HacTOAIIMH TIpUKa3 JIO CBEJEHUS  PYKOBOIUTeENEei
00111e00pa3zoBaTeNbHEIX OpraHU3aLUi, BBITYCKHHKOB M HX poauTeNeil (3aKOHHBIX
npeJcTaBUTeNei ).

3. KoHTposb 3a UCTIONTHEHHEM HACTOSILIEro IMPUKa3a BO3JIOXKHTh HAa HaYyaJlbHUKA
yIIpaBlIEHHs! OOLLETO, JIOIIKOIBHOIO U IOTIONHUTEBHOTO 00pa30BaHus JenapTaMeHTa
obpasoBanus benropoackoit obnactu M.JI.Hazapenko.

3amecTuTens 'ybepHaTopa
Bearopoackoii 06,1acTH — HAYAJILHHK
AenapramMeHTa o0pa3zoBaHus
Bearopoackoii o61acTu H.IlonxysHoBa

=



Ipuaoxenne 1
K NpHKAa3y JenapraMenTa o0pa3oBaHHsA
Bearopoackoii ods1actu
oT ge{.j » mast 2018 r. Ne M

IMopsinok noaroroBku u npoBeaedusi OI'D no ¢pu3nke B nepuo/ npoBeAeHHS
I'A-9 na Tepputopuu bearopoackoii o61actu B 2018 roay

1. BBenenmue

KoHTponbHble u3MepurenbHble Matepuanbl OI'D mo ¢usuke copepxar
IKcnepumenmanvroe 3aoarue (Ne23), xkotopoe BeInosHsAeTcs yyacTHHKaMu OI'D
C HCTOJBh30BAaHHEM peaNbHOro JaboparopHoro oOopyloBaHHA. DK3aMeH
NpOBOAUTCS B KaOWHeTax (PU3MKH, B KOTOPBIX JOJDKEH OBITH MPOTHBOMOXKAPHBIN
MHBEHTaph M MeIMIIMHCKAs anTedyka. TUIOBOe 3JIeKTpooOOpyaoBaHHe KabuHeTa
(bu3uKK 10JDKHO obecrnieuuBaTh J1abopaTOpPHBIE CTOJBI IEPEMEHHBIM HaMpPsKeHHEM
¢ melcTBYyrOIIMM 3HaueHHeM 36-42B. IIpu HeoOXO0IUMOCTH MOXHO HCIOJIb30BaTh
Jpyrue kaOWHeTBl, oOTBevaroue TpeboBaHUAM 0Oe30macHOro Tpyjaa IIpH
BBIITOJIHEHHH 3KCIIEPUMEHTAIbHBIX 33aJaHWH 3K3aMEeHalMOHHOH paboTel. B 3TOM
clly4yae UCIOJIb3YIOTCS OaTapeHHble HCTOYHUKH 3JIEKTPUYECKOrO TOKa.

2. IloaroTroBka K MpoBeleHHIO IK3aMeHa

Kputepuu npoBepkH 3KCIEpUMEHTAIBHbIX 3aJaHlil TpeOyIOT UCII0Ib30BaHUS
B pamkax OI'D cranmapTuzoBaHHOrO NabopaTopHoro obopynosanus. IlepeueHs
KOMIUIEKTOB 000pYyIOBaHHsS ISl BBITIOJHEHHS OSKCIEPUMEHTAIBHBIX 3aJaHui
COCTaBJIEH HAa OCHOBE THIIOBHIX HabOpOB s (pOHTANBHBIX paboT no ¢usuke
(roproBasi Mapka «L-MHKpO»), KOTOpbIE IIOCTaBJIsJIMCh B 0Opa3oBaTelbHbIE
OpraHM3aliid B paMKax HalMOHaJIbHOro IpoekTa «OOpa3oBaHHe», a TakKe Ha
OCHOBE HOBBIX CIENMANIBHO pa3paboTaHHbIX KoMIulekToB «I MA-maboparopus».
CoctaB 3TuX HAOOPOB/KOMILIEKTOB OTBe4aeT TpeOOBaHUAM HAIEKHOCTH H
TpeGOBaHUAM K KOHCTPYHPOBAHHIO OKCIEPUMEHTANBHBIX 3aJaHui  OaHka
JK3aMeHalMOHHBIX 3amanuii OI'D, a mpu HMCIoaB30BaHMM B yyeOHOM Inpoliecce
obOecrieynBaeT GOPMHPOBAHHE HSKCIEPUMEHTAIBHBIX YMEHMH B  paMKax
tpebosanmii ®I'OC. Homepa u onmcanue o00OpyI0BaHHS, BXOIAIIET0 B
KOMILIEKTHI, MpuBeaeHsl B [Ipunoxkenun 1 k [Topsaky mOAroTOBKH M IIPOBEACHUS
OI'3 no dusmke «IlepedeHb KOMIUIEKTOB 000PYI0OBaAHHUMY.

KomrmiekTsl nabopaTopHOTo obopynoBaHus 1St BBITIOJTHEHUS
SKCIIEPUMEHTAJIBHBIX 3a/laHuil (OopMHUpYIOTCS 3a0/1aroBpeMEHHO, 10 MPOBEACHNUS
sk3ameHa. J[1s MoAroToBKH JabopaTopHOro o0opy10BaHUs B ITYHKTHI MPOBEACHHUS
3a 1-2 JOHA OO 9K3aMeHa CoOOINArTCs HOMepa KOMILIEKTOB 0O0OpYIOBaHWS,
KOTOpEIE OyIyT UCIIONIB30BaThCA Ha 3K3aMEHE.

3a6aroBpeMEHHYIO0 TOArOTOBKY AayJAMTOPHH K 3K3aMEHY OCYIIECTBISAET
cnennanuct no ¢usuke. B Ipunoxenun 2 x Ilopsaaky mMoAroTOBKH U IPOBEICHHA
OI'D mno ¢u3MKe NpPUBEIEHO INPUMEPHOE PYKOBOJACTBO JUIA CIELHAIHMCTAa IO
(Hu3MKe, OCYIIECTBIAIOWIErO MOATOTOBKY ayauTopuu K mposenenuto OI'D mo
¢usuke. [Tpyu OTCYTCTBUM B IYHKTAX MPOBENEHMS K3aMeHa KaKUX-1100 NpHOOpOB
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U MarepuasoB o0opy10BaHHE MOKeT OBITh 3aMEHEHO Ha aHAJIOTMYHOE C JPYTrUMHU
XapaKTepUCTHKaMH.

IIpn 3ameHe kakoro-nubo snemMeHTa 00OpYJOBaHHA Ha aHAJOTHYHOE C
JAPYTMMH ~ XapaKTePUCTUKAMH  CIIELHAIMCTOM [0 [OArOTOBKE  ayJAUTOPHH
UCTIONB3YyeTCs Ui GUKCcalMu U3MeHeHHH Tabnuna «XapakTepucTHKa KOMILJIEKTOB
00opyaoBaHHs», KOTOpas MepelaeTcs CHeLHUAINCTY 110 MPOBEACHHUIO HHCTPYKTaXa
1 paboTe ¢ 1abopaTopHBIM 000PY10BaHUEM B IPOLIECCE IK3aMeHa.

3. IlpoBeaeHne IKCNEPUMEHTAJIbHONH YaCTH IK3aMeHA

Ha sKk3amMeHe MpUCYTCTBYET CNEMHAIUCT Mo (PHU3MKe, KOTOPbIH o0ecrieYyruBaeT
9K3aMEHYEMBIX KOMILJIEKTAMHM o0opynoBaHuUs IS BBITIOJIHEHUS
IKCIIEPUMEHTANBHBIX 3aJJaHui, MPOBOAMUT Iepel 3K3aMEHOM HWHCTPYKTaX II0
TEXHHKe 0€30MacHOCTH M CIIEJMT 3a COOII0IeHHeM MpaBuil 6e30MmacHoro Tpyjaa Bo
BpeMsi pabOThl YYaCTHMKOB OJK3aMeHa ¢ JlabopaTOpHBIM 00OpyJOBaHHEM.
WHcTpykuus mo TexHuke GezomacHocT npusesieHa B [Ipunoxenuu 3 k Iopsaaky
nojarotoBku U nposenenuss OI'D no ¢puzuke. B ciydae HapylieHHs 3K3aMeHYEMbIM
npaBui 0€30MacHOro TpyAa IpH BBINOJHEHMM 3SKCIIEPHMMEHTANBHOTO 3aJaHus
JIAHHBI CIEIHATHCT JeJlaeT COOTBETCTBYIOLLME 3aMe4YaHUsl YyYaCTHUKY K3aMeHa.
WHCTpYKIMA Ul CIIELMATNCTa MO MPOBEJEHHIO MHCTPYKTaka M 00ecleYeHHIo
nabopatopHeIX paboTr npuBeneHa B [Ipuioxenun 4 k Ilopsiiky MOJArOTOBKH U
nposenenus OI'D no dusmke.

Buumanue! B 1ensx obecrnieuenuss 0ObeKTHBHOIO OLIEHHBAHHUS BBINOJTHEHHS
SKCIIEPUMEHTANBHBIX ~ 3alaHuil  ydacTHuKamu OI'D B cioydae  3aMeHBI
060py/I0BaHHs Ha AHAJIOTMYHOE C JPYTHMH XapaKTEepHCTUKaMH HEOOXOIHMMO
JIOBECTH [0 CBEINEHHS D3KCIEPTOB MpeAMETHOM KOMMCCHH, OCYIIECTBIAIOIIMX
NpPOBEPKY  BBIMONHEHWs  3aJlaHMii, ONMWCAaHME  XapaKTEpPUCTHK  pealbHO
HCIIONIB3YEMOr0 Ha 9JK3aMeHe oOopynoBanus. Jlus 3TOro  HCHoib3yeTcs
cnierayibHbii JlononHUTenbHBINH OaHK OoTBeTOB Ne2, KOTOPBIN 3aIloJIHAETCS Ha
OCHOBaHMM TabIMIBI «XapaKTepUCTHKA KOMIUIEKTOB 000pYy/10BaHUA» M OTpa)KaeT
Bce HEOOXOJMMbIE HM3MEHEHHS B HMHIMBUAYaTbHOM KOMILIEKTE 000pymOBaHUS
y4acTHMKa 3K3ameHa. JlomoMHHUTeNbHbIe OnaHkM oTBeTOB No2 BK/IA/bIBAlOTCA B
KOHBEPTHI C 3K3aMEHALIMOHHBIMU paboTaMH M TNEpeNarTCs SKCIepTaM IpH
NpOBEpPKe 3aaHuit ¢ pa3BEPHYTHIM OTBETOM.

4. IlpoBepKa BbINOJHEHHS IKCNIEPHMEHTAJILHOH YaCTH JK3aMeHa

[TpoBepky 3amaHMii ¢ pa3sBEPHYTHIMH OTBETaMH OCYLIECTBIIAIOT 3KCIIEPTHI
peIMEeTHON KOMHCCHH, KOTOpbIE SABISAIOTCS CHEUUAIUCTAMU-NIPEAMETHHKAMH H
MPOLILTH CeNHaIbHYIO IOArOTOBKY [UIsi IPOBEPKH JK3aMeHalMOHHBIX padoT OI'D.
3ajgaHus C pa3BEPHYTHIM OTBETOM, BKIIO4Yas OSKCIEPUMEHTANIbHBIE 3a1aHus,
MPOBEPAIOTCS B COOTBETCTBUHU C MPEIOKEHHBIMU KPUTEPUAMHU OLeHUBaHus. 1py
9TOM IPH OLIEHWBAHUH BBINOJIHEHHs SKCIIEPUMEHTANIBHBIX 3a/laHMH YIUTBIBAIOTCA
Te€ W3MEHEHHs, KOTOpble MOIJIM OBITh BHECEHBI B KpUTEpHHM OLICHMBAaHHA B
pe3yJbTaTe H3MEHEHHH XapaKTePUCTHK 000pYA0BaHHS.




INPHJIO’KEHHUE 1
k [lopsiaky NMoAroTOBKH H
nposeaeHus OI'D no ¢pusnke

Ilepeyenb KOMNJIEKTOB 000pYAOBaHHUA
[TepeyeHb KOMIUIEKTOB 000OpYyIOBaHMS Il IPOBEACHUS J1a0OpaTOPHBIX paboT
(3amanme23) cocTaBieH Ha OCHOBE THIIOBBIX HAaOOPOB 11 GPOHTANIBHEIX paboT 1o

¢u3MKe, a TaKKe Ha OCHOBE

KOMITJIICKTOB

obopynoBanua  «I'MA-

JIABOPATOPUA» unu «®I'OC-JIABOPATOPU A ».

Brumariue!

dHAJIOTHYHBIC C APYTHUMH

[Ipu 3ameHe Kakux-THOO 3NeMEHTOB 000OpyAOBaHMS Ha
XapaKTepUCTHKaMH

HEeoOXOOUMO  BHECTH

COOTBETCTBYIOIIME HW3MEHEHUsI B IEpeueHb KOMIUIEKTOB Iepel IpOBEJeHHEM
JK3aMeHa M JIOBECTH HMH(OpMAIHI0 O BHECEHHBIX H3MEHEHHAX 0 CBEICHHS
IKCIIEPTOB, IPOBEPAIOLINX 3aJaHUs C pa3BEPHYTHIM OTBETOM.

B cnyyae Wcnonbp30BaHUS HECTaHJAPTHOrO 00Opya0BaHHUA Iepel IMPOBEPKOM
9KCIIEPT BHOCHT M3MeHeHHe B oOpasell BBIOJIHEHHA OSKCIIePUMEHTAIBHOIO
3aJlaHisl B COOTBETCTBHHM C H3MEHEHHSMH B XapaKTepUCTHKaxX MpHOOpPOB U

00opya0BaHUA.

Habopbet rabopamophsle

Komnnexkm «I' HA-nabopamopusn»

Komnuexkr Ne 1

* BeChl pplYa)kHbIe C HAOOPOM TUpb
*  M3MEpPHUTENbHBINH LMIUHAP (MEH3YpKa)
¢ mpeaenoM usmepenus 100 mu,
C=1mn

* CTakaH c BOJOH

* LMJIHHJpP CTAILHOW HA HUTH

V =20cMm, m= 156, 0603Ha4uTs Ne 1
* [WIMHAp JaTyHHBIH HA HUTH

V=20 cm®, m =170 r, 0603Ha9uTE Ne 2

* BeCHI 3JIEKTPOHHBIE

* M3MEpPHUTENIbHBIA MIUHAP (MEH3ypKa)
¢ npenenoM usMepeHus 250 mu,
C=2 mn

* CTakaH ¢ BOJOH

* LMJIMHJP CTAIBHOW HA HUTH
V=(25,0+0,1) cm® , m = (195+2) r,
0003HauuTE Ne 1

* UWIHHAD aTIOMUHHEBBIM Ha HUTH
V=(25,0£0,1) cm® , m = (70£2) T,
0003HauuTh Ne 2

KomniexkT Ne 2

* JIUHAMOMETP C MpeaeIOM U3MEPEHHUS
4H (C=0,1H)

* CTaKaH ¢ BOJOH

* LWIMHJP CTAJIbHON HA HUTH

V=20 cMm®, m =156 1, 0603Ha4uTE No 1
* LWJIMHIApP JaTYHHBIA HA HUTH
V=20c™m’, m= 170 r, 0603Ha4uTH Ne 2

* IHHAMOMETP IIKOJIbHBIN C MpeIesioM
uzmepenus 1 H (C = 0,02 H)

* JIMHAMOMETP LIKOJIBHBIN C MIPEaeIOM
uzmepenus S H (C =0,1 H)

* CTakKaH C BOJIOH

* IJIACTUKOBBIN LIWJIMHJAP HA HUTH

V =(56,0+0,1) c™m® , m = (66+2) T,
0003HauHuTE Ne |

* IUJIUHOP aTFOMHUHHEBBIHA HA HUTH

V =(34,0+0,1) cM® , m = (95£2) ,
0003Ha4YuTEL Ne 2
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KomnuaexT Ne 3

* IITATUB JJA0OPATOPHBINA ¢ My TOI H
JIanKoM

* TpYyXHuHa KecTKocThIo (40x1) H/M

* TpH rpy3a maccoi o (100£2) r

* JMHaAMOMETp LIKOJBHBIH C IpeaeioM
usmepenus 4 H (C = 0,1 H)

* nuHelka qmuHo# 200-300 MM ¢
MHJUTUMETPOBBIMHU JEIEHHUAMH

* [ITaTHB 1abOpaTOpHBIi ¢ MypTOH 1
Jlankou

* [Ipy’KHHa xecTtkocThio (50£2) H/M

* Tpu rpy3a maccoit o (100£2) r

* IMHAMOMETP LIKOJIbHBIN € Mpeaesiom
u3mepenus S H (C = 0,1 H)

* nuHelka anuHo# 300 MM ¢

MHIJTAMETPOBBIMH JIeJIeHHSAMHU

Kommiexkr Ne 4

* KapeTka ¢ Kpro4ukoM Ha HUTH m=100 T
* TpH rpy3a maccoii o (100£2) r

* JIMHAMOMETP LUKOJIBHBIH C MpeesioM
usmepenus 4 H (C = 0,1 H)

» Hampasisomas (kodbdureHT
TPEHHUs KapeTKH M0 HanpaBlsiolIe
npubnusuTensHo 0,2)

* OpyCOK C KpIOYKOM U HHUTBIO
m=(100£5)

* Tpu rpysa macco#i o (100+2) r

* JIMHAMOMETp LIKOJIBHBIH C IpeienoM
usmepenus 1 H (C = 0,02 H)

* JIMHAMOMETP IIKOJBHBIN ¢ MpeaesoM
n3Meperus S H (C = 0,1 H)

* HampasJsromas (ko3 duuueHt
TpeHHus OpycKa 10 HanpasJIsArOLIEeN
npuOau3uTensHo 0,2)

Komnuekr Ne 5

*  HUCTOYHHMK MUTAHUS MOCTOSHHOIO
toka 4,5 B

« BonbT™MeTp 0-6 B, C=0,2B

« amnepmetp 0-2 A, C=0,1 A

* TepeMeHHBIH pe3ucTop (peocrar),
conpotuBnenueM 10 Om

* pesuctop, R; = 12 Om, 0603HaYUTH
R1

« pesuctop, Rz = 6 OM, 0603HaYHUTD
R2

* COEIMHUTENbHBIEC IPOBOJA, & IIT.
*  KITHOY

» pabouee moie

* HCTOYHHK ITUTAHHUS ITOCTOSHHOI'O
Toka (4,5-5,5) B

* BOJIETMETP ABYXIIPEACIIbHBIMN:
npenen uzmepenus 3 B, C=0,1 B;
npenen uamepenus 6 B, C=0,2 B

* amMmImepMeTp ABYXIIpee/bHBIN:
npenen usMepenus 3 A, C=0,1 A;
npenen usmepenus 0,6 A, C=0,02 A
* TMepeMeHHBIH pe3ucTop (peocrar),
conpotuBieHueM 10 Om

» pe3uctop Rs =(8,2+0,8) Om,
0603HayuTh R1

* pesuctop, R3 = (4,7£0,5) Om,
0003HaYUTH R2

* COeIWHWTENbHEIE MIPOBOAA, 8 IIT.
* KJIIOY

» pabouee rnose




Komnuexkr Ne 6

* cobuparoas 1uH3a, GOKyCcHOe
paccrosHue F; = 60 MM, 0003HAYUTH
J1

* JsuHelka amuHoi 200-300 MM ¢
MUJUIMMETPOBBIMH JIeJIEHUSAMH

* JKpaH

* pabouee nosie

* HMCTOYHUK IMUTAHUS MOCTOSTHHOTO
Toka 4,5 B

* COEJMHMTENbHBIE IPOBOJa

*  KJIIOY

* JlaMIia Ha IIOJACTaBKeE

* cobuparoimas 1uH3a, poKycHoe

paccrosinue F| = (97£5) mwm,

o6o3HauuTs JI1

* JuHerka anuHou 300 MM ¢

MHJUTAMETPOBBIMH JI€ICHUSIMH
9KpaH

* HanpasJsroLas (onTuyYeckas

CKaMbs)

* JiepXKaTesb JUIs 3KpaHa

* HCTOYHHUK IMUTAHHUA [TOCTOSHHOTO

ToKka 4,5 +5,5B

* COeQUHHUTENbHbIE POBOJA

s KJIIOY

* JlamIia Ha JepiKaTele

* CJIAiJ «MOJIEb ITPEAMETa»

Komnaexkr Ne 7

* IITaTHB C MyQTOH U JaNKoH

* MeTpoBas JIMHe#Ka (OrperHoCTh
5 MMm)

* IIApPHUK C MPUKPEIIEHHON K HEeMY
HUTHIO JuTHHOH 110 cM

* Yachl ¢ CEKyHIHOH CTpesKoi (Wiu
CEeKyHJIOMep)

* TATHUB ¢ My(dTO# U JanKo#
* crenHagbHas MepHas JIeHTa C
OTBEPCTHEM HJIH HUTh

* rpy3 maccoii (100£2) r

* JJIEKTPOHHBIN CEKyHIOMEp

Kommuekr Ne 8

* IITaTUB ¢ MyQTOMH

* pblyar

* OJIOK MOJABHIKHBIN

* OJIOK HeMOABUKHBIN

* HHUTHb

* Tpu rpysa maccoit o (100£2) r

* JIUHAMOMETP IIKOJBHBIN C MIPeeoM
u3zMmepenus 4 H (C = 0,1 H)

» wmHeika pmuHoN 200-300 MM ¢
MUJUTUMETPOBEIMHU JeIeHUAMU

* [ITATUB ¢ My(dTOMH

* pbl¥ar

* OJI0K MOABMKHBIN

* OJIOK HENOJIBHKHBIN

* HUTH

* TpH rpysa maccoii no (100£2) r

* JHUHaMOMETp IIKOJIEHBIN C
npexenom usmepenus S H (C = 0,1 H)
» nuHelka qmuHo# 300 MM ¢
MUJUTUMETPOBBIMH JIeJIEHUSMH




IMPUJIOKEHUE 2
K [Topsaaky noaAroToBKH U
npoBeaeHus OI'D no pusuke

PykoBoACTBO A/ cienHaaHcTa M0 pH3HKe, OCYIeCTBAAIOLIEr0 NOATOTOBKY
ayAuTOpHH K nposeaeHuio OI'J no ¢pusuke

1. KoHTponbeHble u3MepuTenbHble MaTepuansl OI'D mo dwusuke comepxar
IKcnepumeHmanvHoe 3aoanue (Ne23), KoTopoe BBIIIONHSETCS C UCIONb30BaHUEM
peansHoro JjabopatopHoro obopyaoBaHus. OOmMH nepeyeHb KOMIUIEKTOB
000py10BaHMs, UCIOJB3yeMbIX BO BC€ JHW IPOBEIAEHUS 3K3aMeHa, NMpUBEAEH B
[Tpunoxenuu 1 x [Mopsaky moaroroBku u nposefgeHus OI'D nmo dusuke.

2. Yucrno KOMIUIEKTOB o00OpyAOBaHMS ISl KaXXOOro IHSA TPOBEHAECHHS
9K3aMeHa 'OTOBUTCS UCXOJS U3 YUCIEHHOCTH YYaCTHUKOB 9K3aMEHa ¢ HEKOTOPBIM
MPEBbIIIEHUEM YHCIa KOMILIEKTOB.

3. KommnekTtsl  nmaGoparopHoro  o0opymoBaHMS Ui BBINOJIHEHHS
IKCIIEPUMEHTANBHBIX 3alaHuil (popMUpyOTCs 3a0/1aroBpeMEHHO, 3a OJWH-/Ba JHA
IO MpoBeeHHs dK3aMeHa. [ 3Toro HeoOXOJUMO MOIYUUTh Y YIOTHOMOYEHHBIX
cneruanuctoB PLIOM undopMmanuioo o KOMIUIEKTaX, KOTOpBIE IUIAHHPYIOTCA K
UCIIONTb30BAHMIO B JIeHb MpoBeleHUs »JK3aMmeHa. [lpu 3ameHe Kkakoro-nudo
ayieMeHTa O00OpyJOBaHWS Ha aHAJIOTHYHOE C JPYTHMH XapaKTepHUCTHKaMH
HeOoOXOJUMO BHECTH COOTBETCTBYIOLIHE HM3MeHeHHs B OlaHK «XapaKTepUCTHKa
KOMIUIEKTOB 000pYyIOBaHHU.

4. Kaxnapli KoMIUIEKT 00OpyAoOBaHMs JO/KEH ObITh TOMEHEH B
coOcTBeHHBIH JIOTOK. [lumuuHapel w3 kKoMruieKToB Nel u No2 M pe3ucTOpel M3
KoMruiekta Ne5 JonmkHBI HUMeTh 0003HaueHHs, COOTBETCTBYIOILHE IIEPEYHIO
obopymoBanus. Ha kakmom J0oTKe C 00OpyAOBaHHEM YKasblBaeTcs HOMED,
COCTOSIIIIMI W3 HOMepa KOMIUIeKTa M OYKBBI (0T A 10 D 118 Bcex KOMILIEKTOB,
kpoMe KomruiekTa Ne5 u ot A no H s kommnexkta Ne5 mpH MCIONB30BaHHUU B
ayguropud Ha 16 dyemoexk 4 BapuantoB KUM). Heobxodoumo npoeepums
padomocnocoOHOCMb KOMNIEKMOE6 000py0osanus no ieKmpuiecmey u
onmuke!

5. Tlocne mpoBepkd paboOTOCIOCOOHOCTH BCEX IIPUTOTOBIEHHBIX A
MPOBEJCHUsT 9K3aMeHa KOMIUIEKTOB O00OpyIOBaHUSA 3alojHAETCs Tadiula
«XapakTepruCTHKa KOMILUIEKTOB 00OpymoBaHUA». EcH KOMIUIEKT 00OpyHoBaHHs
UCIIONB3YEeTCAs B CTAHJAPTHOH KOMIUIEKTallMd, TO B TpeTbeM CTOJOIE
sanuceiBaeTcad «M3MeHeHW# HeT». Ecnum ke HMCIONB3YIOTCA — Kakue-THOO
H3MepPHUTENbHBIE TPHOOPEI WK 000pYyIOBaHHE ¢ IPYTHMH XapaKTEPUCTHKAMH, TO B
TpeTheM CTOJOIe TabMHUIIB! 3alMCBHIBAIOTCS COOTBETCTBYIOLIME XapaKTEPUCTHKH
npuOopoB U obopynoBaHus. [IpuMep 3anoaHEHUs TaOIUIIBI IPHBEAEH HIKE.
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XapakTepuCTHKa KOMILJIEKTOB 000py10BaHHU

Ceenenus o [1I1D
Ne CocTaB KOMILIEKTA H3meHnennii Het/ BHecensbl
KOMILJTE H3MeHeHHs (YKa3aTh KaKHe)
KTa
1A 1) Bechl pbIYaXHBIE C HAOOPOM
i - 2) U3MepHUTENBHBIN LIUIHHAP
2) M3MEpPUTEIbHBIN UMITHHIP (MeH3ypKa) C peIeNiom
(MeH3ypKa) c TIpeIesIoM =
msmeperus 100 mn, C = 1mn n3Meperus 250 ma, C =2 ma
3) cTakaH ¢ BOJOH
4) UMIMHOpP CTAJBHON HA HUTH
V=20cd , m =15 1,
obosHauenHpii Nel 5) UMIMHIP ATIOMHHHUEBHIH Ha
S) UMJIMHIAp TaTYHHBIN HA HUTH
V=2 cd,m= 170 r, | ™
0603Ha4eHHbINA Ne2 V=3cm,m=100r,
0003HaueHHbIH No2
1B 1) Becwl pBIYaXKHBIE C HabOPOM HN3meHeHuii HeT
THPb
2) W3MEepUTEbHBIH LIAJTHHIIP
(MeH3ypKa) C npeiesioMm
uzmepenus 100 v, C = 1M
3) cTakaH ¢ BOJAOH
4) UMIMHAP CTAJBHOM Ha HUTH
V=20 c , m = 156 r,
o6o3HayeHHbIH Nol
5) UMJIMHApP JATYHHBIN HA HUTH
V=20cm?’, m=170r,
0003HaYeHHBIiT No2
1C

6. Tabnuua «XapakTepUCTHKAa KOMILUIEKTOB 000pYI0BaHUA» JODKHA OBITH
NOArOTOBJIEHA JUI Tepelladyd CIEeHATUCTy 1Mo (U3MKe, Y4YacTBYIOLIEMY B
IIpOBEICHUH 3K3amMeHa. Ha ocHoBaHWM TaOmuibl «XapaKTepUCTHKA KOMIUIEKTOB
obopy10BaHMs» B XOJe dK3aMeHa BHOCSATCS JaHHbIE B IOTIONHHTENIbHBIE OJIAHKH
oTBeTOB Ne2 KajKI0ro y4arerocs.



'

10

MNPAJIOKEHME 3
K ITopsaky moAroToBKH H
nposeaenus OI'D no ¢pusuke

HucTpyKkuus no npasujiam 0e30MacHOCTH TPyaa JJisl y4aluXcs NpH
NpoBeIeHHH JK3aMeHa B KaOHHeTe (PH3IHKH

: ByI[BTe BHHUMATEJIBHBI U JUCHUIIIHHHPOBAHHBI, TOYHO BBITIOJTHSMTE YKa3aHuAd

OpraHu3aTopa dK3ameHa.
He mnpucrynaiite K BBIIOJNHEHHIO paboThl 0e3 paspelleHHs opraHu3aTropa
9K3aMeHa.

. Pa3menraiite nmpuGopsl, MaTepHaisl, 000opyAoBaHHEe Ha cBoeM paboyeM MecTe

TaKUM 06pa30M, YTOOBI HCKJTFOUHMTE MX MaJIeHUe WiId OIMPOKHABIBAHHE.

= l'lepe,u BBITIOJITHEHHEM pa60Tbl BHUMATEIIBHO H3Y4YUTE €€ COHCpKaHUE H

NNOpAJ0K BBITTOJIHCHHA.

. [Ilpu npoBeleHWH OMBITOB He JOMycKailiTe TpelenbHBIX  Harpy3ok

WU3MEPHUTEJILHBIX TPHOOPOB.

IIpu cOopke 3KCrEepUMEHTAIbHBIX YCTAHOBOK HCIOJB3YHTE TMpoBoja (¢
HaKOHEYHMKAMU U MpeJoXpaHUTEIbHBIMH YeXJIaMH) C TIPOYHOM U30JsLuei 0e3
BUIUMBIX [IOBPEXKJEHMHA. 3amnpelaercs IOJIb30BaThbCs IMPOBOAHHUKOM C
U3HOILIEHHON H30JIALIHEH.

. Ilpu cbopke anekTpudeckoi 1enu uzderaiTe rnepece4eHus MPOBOIOB.
. MlcTOYHUK TOKa K 3JIEKTPUYECKOH LieNnH MOJKIIoYaiTe B MOCIEAHION o4epe/ib.

CoOpaHHyr0 Lienmb BKIIOYaiiTe TONBKO IIOCIE NPOBEPKH H C pas3pelleHus
OpraHH3aTOpa K3aMeHa.

He mnpoussoaure mnepecoeiMHEHUs B LENAX A0 OTKIKOYEHHS HWCTOYHHKA
3JIEKTPOTIUTAHHS.

10. ITonp3yiiTech HHCTPYMEHTAMHM C U30JUPYIOIIMMH PYYKaMH.
11. Tlo oxoHuaHuu pabOThl OTKIHOYMTE UCTOYHHMK JIEKTPOIHMTAHHUS, T1OC]IE YEro

pa3depuTe 3NMeKTPHYECKYIO Leb.

12. He yxoaute ¢ pabouero Mecta 6e3 pa3pellieHUs OpraHH3aTopa 3K3aMeHa.
13. OOHapy>XHB HEMUCIPaBHOCTb B 3JIEKTPUYECKHX YCTPOHCTBAX, HAXOIAIIMXCS

MOJ HanpsHKEHHeM, HeMEeJICHHO OTK/IIYHUTE HMCTOYHHK 3JIEKTPOMHMTAHUS U
coolmmuTe 00 3TOM OpraHU3aToOpy HK3aMeHa.
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IMPUJIOKEHHE 4
K Ilopsiaky moaAroTroBKH H
nposeaenust OI'D no pusuxe

HMHCTpYKUHSA AJS CNEeNHATHCTA M0 NPOBEIeHHI0 HHCTPYKTAXKA H
obecneyenu1o jabopatopubix pador OI'D no pusuke

3a 30 muH 10 HaYa/Ia IK3aMeHa

CrnenmanucT Mo MPOBEAEHUI0 MHCTPYKTaKa U obecreueHHIo 1abopaTOPHBIX
pabor OI'D mno ¢usuke mnpoBepseT TOTOBHOCTb AYAHTOPMHM K IPOBEIECHHIO
JK3aMeHa: CcoOJIoJeHHe YCIIOBHI Oe3omacHOro TpyJa, HaluyWe KOMIUIEKTOB
o0opynoBaHMs ¥ TIPAaBWIBHOCTH 3allONIHEHUs OaaHka «Xapakmepucmuka
KOMRNJIEKMO06 000py006anun.

B nauaje sk3amMeHa

[locne mpoBeneHHs OpPraHU3aTOPOM MHCTPYKUMH O XOJe OJK3aMeHa H
3alloJIHEHUs] SK3aMEHYeMbIMM pPErMCTpallMOHHBIX dYacTed pabGor (OnmaHKOB
OTBETOB), CIIELIMATIUCT MPOBOAUT UMHCTPYKTAXK 10 TEXHUKE O€30MMacCHOCTH.

HMHCcTpyKTax HMMeeT Lelb0 O03HAaKOMHUTh YYaCTHHKOB JK3aMeHa C
TpeOOBaHUAMHU TPaBUIBHON OpraHW3alMM U coAep)kaHus pabouero mecra INpu
BBITIOJIHEHUH JKCIEPUMEHTAJIBHOIO 3aJlaHUs JK3aMEHAllMOHHOW paloTEHl, C
OesomacHBIMH  MeToAamMM paboThl W MpaBWIaMHM TOJIB30BAHMSA 3alUTHBIMH
Cpe/IcCTBaMH, C BO3MOXHBIMH OITACHBIMU MOMEHTaMHU U MMpaBHJIaMHU TTOBEJIeHUS NIPU
UX BO3HUKHOBeHUH. MHCTpyKTa) JomkeH OBITH KpaTKUM, COAepXkaTh YETKHE U
KOHKpETHBIE YKa3aHUS MU B HEOOXOJMMBIX Clyyasx COMNPOBOXKIATHCS I1OKa30M
NpaBUIBHBIX M 0Oe3omacHbIX NpPUEMOB BEIMONHEHHS pabotel. [IpoBeneHue
UHCTPYKTaXka MO IpaBHJIaM Oe30MacHOCTH TpyJa MOJKHO OBITH OTpa)Ke€HO B
KypHane',

Ilocne Belmaun sk3aMeHyeMelM BapuanToB KHWM  Chemmanuct 1o
IIPOBECHHIO MHCTPYKTaXKa U obecreyeHuto J1abopaTOpHBIX paboT CTaBUT HA CTOJI
Ka)XJIOMY YYacTHHKY 3K3aMeHa HWHAMBHIyaJlbHBIH KOMIUIEKT 00OpYyJOBaHHS B
COOTBETCTBHHU C 3alaHueM ero Bapuanra KHM.

Y4acTHHUKOB 3K3aMeHa IpOCSAT BHECTH HOMep KOMIUIeKTa B paborty (OmaHk
oTBeTOB No2).

- Bul nonyuunu xomniexkm obopyooanus 015 6bINONHEHUA IKCREPUMEHMATbHO20
3adanus. Komnnexkm oboznauen yugpoii u 6ykeoi.

Sanuwume na éranxke omeemos No2:

«Hcnonvzyemca komnnexm Ne. »

Hanpumep: «Hcnonezyemcs komnnexm Ne5C»

Crniennanuct no ¢usuke cobupaer lononHurenbHble O0aHKH OTBeTOB No2 ¢
nepeyHeM OOOpYJOBaHMS ¥ BHOCHT B HHUX HEOOXOJUMBIE M3MEHEHHS B

! Ucnonp3yeTca xypHan HMHCTpyKTaxka IO mpaBuiam Ge30nacHOCTH Tpyaa KabuHeTa (H3MKH, B
KOTOPOM NPOBOAMTCS 2K3aMeEH.
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COOTBETCTBHHM C  JIaHHBIMM  Tabmuubl  «XapakTepUCTHKa  KOMIUIEKTOB
obopynoBaHus» U nepenaer JononHUTeNbHBIe O1aHKH 0TBETOB Ne2 opraHusaTropy
sk3ameHa. JlomonHuTenbHble OaHKH OTBeTOB Ne2 ¢ mepeuHeM 00OpyIOBaHHS
o0y4JaroIMMcsl He BO3BpaLllalOTCs.

B npouecce 3x3aMeHa

CrienpaiiicT Mo NMpoOBEASHUI0 MHCTPYKTaXKa U oOecrieyeHuro J1abopaTopHbIX
pabot ciequT 3a coloieHHeM dK3aMeHYyeMBIMH MpaBHIl Oe30macHoCTH Tpyaa. B
clly4ae HapylLIeHHs 5K3aMeHYeMbIM IpaBuJl 6e301acHOro Tpyaa MpU BBIMOJHEHUH
9KCIIEPUMEHTAJIBHOrO 3aaHUs CIIELHATHCT JeJlaeT COOTBETCTBYIOIIHE 3aMeUaHus
Y4acTHUKY 3K3aMeHa.

ITocsie okoHUYaHUS IK3aMeHa

CrenuanicT mo MpoBEAEHUI0 MHCTPYKTaXa M 00ecreueHHo J1abopaTOpHBIX
paboT ciaenuT 3a TeM, 4TOObl BMECTe C OTYETHBIMH (OpPMAaMH IO TMPOBEICHHIO
sk3aMeHa B nyHkte B PLIOUW Owbi1 HampaBneHn éOaaumk(u) «Xapaxkmepucmuka
KOMNJ1EKmMo6 000py006anus».

ITocne nmpoBeneHMs 3K3aMeHa CHELMATMCT MO MPOBEJECHHI0 WHCTPYKTaXa U
obecrieyenuto  nabopaTopHBIX paboT yOMpaeT CO  CTONOB  KOMILIEKTBI
000py10BaHUS.
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Mpunoxenue 2
K NpHKa3y JenapraMenTa obpa3oBaHHs
Bearopoackoii obaacTu

oT M» mas 2018 r. Ne Z‘y/}

®opma JlonoHuTEILHOTO O1aHKA 0TBeTOB N2
/15l BHECEHHSI H3MeHeHHi B XapaKTepHCTHKH 000py10BaHus

-._I MOCYQAPCTBEHHAS MTOrOBAR ATTECTALMA I—-
MO OBPA3OBATENLHLIM MPOTPAMMAM OCHOBHOIO OBLLETO OEPA3OBAHMS - 2018
MI “M”“ w MlONONHUTENbHLIA ' Fews
6naHk oreBeTtoB N22
o |:l
MepenqwwmTe 3Ha4EHHS NoNeR “PerdoK’”, "Kof NpeaMeTa’, “Halsanue NpeMeTa”, “HoMep BapnanTa”, i mm”

“romep KMM'™ ua Bnarka oTeeToe Nei. S—
OTeevas Ha 3aaHUR C PaIBepPHYTLIM OTBETOM, NULLMTE akKypaTHO U pasGopuueo, colniopan pasMeTKy CTpaHUUp. |

He 3abyabre yxasaTe HOMEp 3aJaHiUA, Ha koTopoe Bol 0TBEYaeTe.

YcnoBuA 3agaHnA NepenncLIBaTh HE HYXHO.

Lannbiii Gnank MCnonb3osaTh TONLKO NOCNE 3aNoNHeHUA ockosxoro Gnanka oTeetos Ne 2, 3anonHATs i pyuKol yep

Komnnexr Nei Komnnexr Ne2

Becwi: D pbiNaXHbie D ANEeXTPOHHLIE OuxaMmomerp:

MeHaypka: npeaen UamepeHna H C= H
npeaen uamepeHus Mn C= Mn Uunuugp Ne1 V= om® m= r
Uununap Ne1 V= ceM® m= r Uvnunap Ne2 V= eM® m = r
Uwnunap Ne2 V= cM® m= r

Komnnexr Ne3 Komnnexr Ned

OuxamomeTp: OuxamomeTp:
npenen WIMepeHna H C = H npenen MamepeHuR ___ H .. H
HecTROCTb NPYXWHBI Him Macca kapetku (Gpycka) ¥
Mpyasl maccoit no r Mpyasl maccoi no r

KoathhuUKeHT TpeHua Hanpasnawwel

Komnnexr Ne5 Komnnexr Nes
WCTOuHMK ToKa B Nkze:
AMnepMeTp: DoKycHOe pacCTORHUE NUHALI —_— MM
npeaen WamepeHmna A C= A
Npenen WaMepeHns A C = A
(ana aeyxnpeaensHoro)
BonetmeTtp:
npefen naMepeHus B C= B
npefen UaMepeHmun B C= B
(ans amyxnpeaensHoro)
Peocrar:
Conpotuenexue peoctaTa R = Om
PesucTops!:
ConpoTUBnexue pesucTopa Ry = Om
ConpoTuenekue peauctopa Ry=_______Om
Kosmnnexr NeT Kounnexr Neg
LWapuk Ha nogBece: OuramomeTp:
[INuna HUTW nojBeca LWapuka N - npepen wamepenws _______H C=____H

Mpyasl Mmaccoi no E

Ha ak3aameHe MCNONb3oOBANCA KOMNNEKT 0GOPYAOBAHUA (OTMETUTL HY XHOE)

O L-mukpo [0 ra-naGepatopuu O Apyroe




