[loKyMeHT NoAnuUcaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

n OpMaLua O BJlafeNbLe:

0: g

()
[
[
YH

al

MHUHHUCTEPCTBO HAYKH Y BBICHIET'O OBPA3BOBAHMS
POCCHUIICKOHN ®EJEPAIINN

(enepanbHoe rocyIapcTBeHHOE GI0IKeTHOE 00pa3oBaTeIbHOE YUpe-
JKIeHHe BHICIIEro 00pa3oBaHus

4215 B AV OB ISR oY apcTBeHHbII Negarornyeckuii yHuBepcu-

TET»

OCHOBHAS OBPA3OBATEJIBHASA ITPOI'PAMMA

Pabouan nporpamMmma IMCUMNJIHHbI

YTBEPX/JIAIO

JexaHn ecrecTBeHHO-Teorpaguyeckoro

(1)alcy.m>7 ®I'OY BO «bI'TTY»
W

HN.A. Tpopumuosa
<<;2/Mélﬂ 2019 r.

PabGouas nporpaMmMa qUCUHMILINHBI
XUMHUYECKAS METPOJIOT'USA

HanpagJieHue noaroToBKu
04.03.01 XUMMUA

IIpoduan
«AHAJIUTUYECKAS XUMU S

YpoBeHb BbIcIero 00pa3oBaHuA
BAKAJIABPUAT

IIpunsiTa Ha 3aceqaHnnu Kadeapbl XUMUH
(mporokoa Ne 8 ot «15» mas 2019 r.)

Baarosemenck 2019




COJEPKAHUE

Ommubka! 3akaaaka He onpeaeseHa.

2  YYEBHO-TEMATHUYECKOE IIVIAHUPOBAHHUE ..................... Omudka!
3aksaka He onpe/eseHa.

3 COAEPKAHUE TEM (PA3IEJIOB)....ccitiiiiiiiiniiiiiieiieiiieiieiieiieciatieciesinccnscnns 6
4 METOAUYECKHUE PEKOMEHJIAIIUU (YKA3AHUSA) AJA CTYAEHTOB I1O
N3YUYEHUIO JUCHUITVIMHBIOmmnOka! 3aknaaka He onpeejeHa.

5 IMPAKTUKYM no
JUACHHUIIIIHHE. .....ccittiiiiiiiieiiieieintissacosstcsssossscsssssnssmmssssscnss Ommbka! 3aknaaka He
ompeeseHa.

6 JUJAKTUYECKHUE MATEPHUAJIBI JJISd KOHTPOJISA Ommoka! 3aknagka He
OTIPEIEIICH A et eeeuusresensseosssssossssssssssssossssssosssssssssssssssnssssssnssns 16

7 NMEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOIHd, MCHOJB3YEMBIX B
MHNPOLHECCE OBYUEHUSAOmuoka! 3aknaaka He onpeaesieHa.

8 OCOBEHHOCTHU U3YYEHUS JUCHUIIJINHBI UTHBAJINJAMU U JIMHAMMU C

OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 3JOPOBDBS......ccevnvvniiiniiiiinninennnnns 35
9 CIIMCOK JIMTEPATYPbI U THOOPMALIMOHHBIX PECYPCOB.........ccccvveuune 36
10 MATEPUAJIBHO-TEXHHUYECKAS BA3BA....ccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiieeenes 37

11 JJUCT UBSMEHEHUM U JOIOJTHEHMM........ccuvvunienieninnieinernereenenneennennenns 39



1 HOACHUTEJIBHAS 3AIIMCKA

1.1 Heab AMCUMILIMHBI - TOATOTOBKA CHEIUATMCTOB — XMMHUKOB, CIIOCOOHBIX MPOU3BO-
JUTh 00pabOTKy Pe3y/IbTaTOB KOJUYECTBEHHOTO XMMUYECKOIO aHAJIM3a C UCIOJIb30BaHUEM dJle-
MEHTOB MAaT€MaTU4YECKON CTaTUCTUKH.

3ara4yy JUCLUIUINHBIL:

JaTh MPEJCTaBICHHE O CIOCO0aX M3MEPEHUs PA3TUYHBIX (U3NYECKUX BEJIIMYMH U CIIO-
cobax obecreyeHus eAMHCTBA U3MEPEHUIA;

3aKpenuTh U YIIyOUTh paHee MOJy4YeHHbIC 3HaHUS U3 00JaCTH aHATTMTUYECKONH XUMHU U
o01iell MeTpoIoruu, COpMUPOBATh CUCTEMY 0a30BBIX MOHATHIA;

03HAaKOMUTH C UCTOpUEH, HOPMAaTUBHOM 0a30i M NMEPCHEKTHBAMU Pa3BUTH XUMHUYECKOM
METPOJIOTHH, 03HAKOMUTh BBIITYCKHUKA C HOPMAaTUBHOM 0a30if B 00/1aCTH XMMUYECKOTO aHAIN3a
HAy4YUTh BBITYCKHUKA OLIEHUBATh U ONTUMHU3UPOBATH METPOJIOTHUUYECKUE XAPAKTEPUCTUKU METO-
JUK XMMHYECKOIO aHaJIN3a, UCIOJIB3YEMBIX B HCCIIENOBATEIbCKUX M KOHTPOJIBHO aHAJIUTHYE-
CKHUX JIabopaTopHsiX;

HAy4YUTh BBIIYCKHUKA METPOJIOTMYECKU T'PAMOTHO IIAHUPOBATh, IPOBOJUTH U IIOJBO-
JUTh UTOTU CBOEH HCCIIE10BaTENbCKON pabOTHI.

1.2 Mecto aucuunjnusl B crpykrype OOIT

JucuuiuimHa « XuMHu4YecKasi METpOJIOTHs» OTHOCUTCS K JUCLHUIUIMHAM 4acTu, popMupy-
eMoil yyacTHUKaMu o0pa3oBaTelibHbIX oTHOLIeHui O0sioka b1 (B1.B.07).

Nzyuaercs B 7 cemectpe. M3yueHnne JaHHOTO Kypca TpeOyeT ImpeJBapUTeIbHOTO u3yde-
HUS JIUCUUIUIMHBI «AHQJIWTUYECKAs XUMUS» Ha YPOBHE, COOTBETCTBYIOILIEM IporpamMme Oaxa-
naspuata. JKenaTenbHO Takke M3ydeHue (B paMmkax OakajnaBpuaTa) Kypca oOlieil MeTpoJIOrHH,
kypca «I[lnanupoBanue u 00paboTKa pe3ysbTaTOB XMMHUECKOIO SKCIIEPUMEHTA» U CIIELUATbHO-
ro Kkypca «Opranusanus 1 METpOJIOTUsl aHAJTUTUYECKOIO KOHTPOJISD».

1.3 JucuuminHa HanpaBjeHa Ha ¢dopMupoBanue ciaenyomux komnerenumii: IK-1,
IK-5:

IIK-1. Briageer cucteMoil ¢pyHIaMEHTAIbHBIX XMMUYECKUX MOHATUI U 3aKOHOB, HHANKA-
TOPAaMM JIOCTH)KEHUS KOTOPOH ABIISETCS:

e [IK-1.1. [ToHMMaeT OCHOBHbIE NMPUHIIMIIBI, 3aKOHBI, METO/IOJIOTHIO U3y4aeMbIX XUMHYE-
CKUX JUCUUIUIMH, TEOPETUYECKUE OCHOBBI (PU3NYECKUX U (PU3UKO-XUMHUUYECKUX METOJIOB
UCCJIEIOBAHMUSL.

e [IIK-1.2. Ucnons3yer (yHIaMEHTalbHblE XMMHUYECKHE MOHATUS B CBOEH mpodeccuo-
HaJILHOM JIeATSIIHHOCTH.

e [IK-1.3. MHTEepnpeTHpyeT MONTydYeHHBIE PEe3yJIbTaThl, UCIOJIb3Ysl 0a30BbIC MOHSTHS XU-
MUYECKHUX JUCIUILINH.

IIK-5. CnocobeH ocymiecTBIsATh KOHTPOJIb KaUecTBa ChIphsi, KOMIIOHEHTOB M BBIITyCKae-
MOW MPOAYKLUMU XMMHUYECKOTO Ha3Hau€HHs MOJ PYKOBOJACTBOM CIIELHAIMCTOB 0ojiee BBICOKOM
KBaJIM(DUKALIMY, HHAMKATOPAMH JTOCTHXKEHUS KOTOPOH SBISETCS:

e [IIK-5.1. BeiOupaeTr METOIbl U CPeJICTBA KOHTPOJIS KaueCTBa, ChIPhsi, KOMIIOHEHTOB U BbI-
mycKaeMol MPOAYKIIMH XUMHUYECKOr0 Ha3HAUYEHUs Ha COOTBETCTBUE TpeOyeMoil HopMma-
TUBHOM JIOKyMEHTALINN.

e [IIK-5.2. BrinonHsieT cTaHaapTHBIE ONEpallii Ha THIIOBOM O0OpY/IOBaHMU JJISl XapakTe-
PHUCTHKH CHIPbsI, IPOMEKYTOYHON M KOHEUHON MPOIAYKIIMH XUMUYECKOTO TPOU3BOJICTBA.

e [IK-5.3. CocraBmisieT mpOTOKOJIBI HCIIBITAHUH, OTYETHI O BHITIOJIHEHHOM padoTe 1Mo 3a/1aH-
HOM popme.
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IIK-5.4. OcymiecTBiseT KOHTPOJIb TOYHOCTH AHATUTUYECKOTO 00OpYyIOBaHMUSA Ha COOT-
BETCTBHE TPeOyeMON HOPMAaTUBHON JOKYMEHTAIUH.

1.4 Ilepeyenb MIaHUPyeMbIX pe3yJbTATOB 00yudyeHuMsi. B pesyinbraTe U3ydeHUs AMCIU-
TJTUHBI CTYAEHT JA0KEH

- 3HATh:

e (usuyeckue BeINYNHBL;

® Cpe/cTBa U3MEPEHUI, €MUHCTBO U3MEPEHUN;

® OCHOBHbIC MTOHSTHUS U TEPMUHBI METPOJIOTHH.

® CTaHJapTHbIE METOJAbl MOJyYeHUs, WACHTU(PUKAIIMU U HUCCIIEOBAHUS CBOWCTB Be-
HIECTB M MaTepHalioB, MpaBuiia 00pabOTKM U O(OpMIIEHHUS PE3yJIbTaTOB PabOThI,
HopMbI Th;

® OCHOBHBIE METOJbl HCCIEAOBAHUSA, 1 MaTeMaTHYeCKOH 00pabOTKH TaHHBIX XUMUYe-
CKOT'0 DKCIIEPUMEHTA;

- YMeTh:
o BBIOMPATh METOJIbl TUATHOCTUKU BEIIECTB M MaTEPHUAJIOB, IPOBOJIUTH CTaHIAPT-
HbIC U3MEPEHUS;

o UCTIOJIB30BaTh PA3IMYHBIC TIOAXO/IbI, IPUMEHIIEMBbIC 111 00pa0OTKU IKCIIEPUMEH-
TaJIbHBIX JAaHHBIX,

o NPUMEHATh Ha MPAKTUKE CIIOCOOBI CTATHCTUYECKOW 00pabOTKU pe3ysIbTaTOB aHa-
nm3a;

. 00pabaThIBaTh pe3yJIbTAThl AHATH30B C IIOMOIILI0 CTATHCTHYECKUX METO/IOB.

- BJIaJIeTh!

L HaBbIKaMU IIJIAHUPOBAHUSA, aHAJIHU3A.

o METO/IaMU PETHCTPALUU U KOMIIBIOTEP HOM 00pabOTKHU pe3yJIbTATOB XUMUYECKOTO
HKCIIEPUMEHTA.

. AITOPUTMAMHU METPOJIOTUYECKUX UCCIIEeIOBAHUIA;

. METOaMH METPOJIOTHYECKON 00paOOTKHU pe3yJIbTaTOB aHATN3a

1.5 O0mas Tpya10eMKOCTh AUCHUILIMHBI «XUMHYeCKash MEeTPOJIOrus COCTaBIsIeT 2

3aueTHbIe eAUHUIIBI (72 U).

[TporpamMma mpenycMaTpuBaeT U3ydeHHE MaTepuana JeKIUNd U JTa0opaTOPHBIX 3aHATHH.
[TpemycmoTpena camocTodTeabHas paboTa CTy/I€HTOB IO TeMaM | paszenam. [IpoBepka 3HaHUI

OCYHICCTBJIACTCA (l)pOHTaJ'ILHO U HHAWBUYAJIBHO.

1.6 O6bem AUCHMILINHBI U BUABI Y4eOHOI 1eITeIbHOCTH

O0beM JMCHUIJIMHBI M BU/IbI Y4eOHOM 1eATeJbHOCTH

Buj yueOHoii padoThl Bcero yacoB Cemectpsl 7
OO61mas TpyA0eMKOCTh 72 72
AyIUTOpHBIE 3aHATHS 44 44
Jlexun 20 20
JlaGopaTopHbie pabOThI 24 24
CamocTosTenpHas padoTa 28 28

By uTOroBoro KOHTpOJIs 3ayer




2 YYEBHO-TEMATHYECKOE IIVIAHUPOBAHMUE
YyeOHo-TeMaTHYECKHI IJIAH

HaumeHnoBaHue TeM (pa3aeJioB)

Bcero
4acoB

AyauTOpHBIE

3aHATHUA

Jlekuuu

JlaGopatop-
HbIe 3aHATHSA

Camocro-
SITeJILHAS
pabora

HexoTopbie MeTpoJIOTHYeCKHE ACTIEKThI
XMMHYECKOr0 aHAJIN3a

12

2

1.1

BBenenne. AHamuTHYECKHE NPOLIECCHI U
aHaIuTUYeCKUe curHaibsl. KpaTkas xapak-
TEPUCTUKA METOJOB XMMHUYECKOTO aHaJIH-
3a. XMMUYECKUI aHaJIU3 KaK METPOJIOTH-
yeckas Ipouenypa. 3Hauyamue Hudpsl U
IIpaBUjIa OKPYIJICHMUS.

1.2

Knaccudukanust morpemnocteit. A6co-
JIOTHBIC U OTHOCHUTEIILHBIC ITOTPEITHOCTH.
PaznuuHbie TUIIBI CBSI3U MEXIY H3MeEpsie-
MOM BEJIIMYMHOM M €€ MOrPEIIHOCTHIO.
['pagyupoBounbie rpaduku, KOIPPUIH-
€HT WHCTPYMCHTAJIbHOW YYBCTBHTEIHHO-
CTH U €r0 CBS3b C TOYHOCTHIO aHAJIN3A.

1.3

Jlabopamopnas paboma Nel. 3navamue
UGPBI U IPaBUIIa OKPYTIICHUS

CucremaTHyeckne MOrpemHoCcTN XM-
MHUYECKOI'0 aHAaJIu3a

16

2.1

Cucrematuyeckue U CJ'Iy‘IEIﬁHLIC norpeui-
HOCTH, [TPOMaxH. Twune! u BUJABI CUCTEMA-
THYCCKUX HOFpeHIHOCTeﬁ

2.2

Jlabopamopuas paboma Ne2. CuctremaTu-
YecKHe MOTPEIIHOCTH XUMHYECKOro aHa-
am3a

14

Cay4yaiiHble OTPEIIHOCTH XHMHUYECKO-
ro aHajau3a

26

10

10

3.1

OyHKIMM U [apaMeTpbl PacClpeneIICHUs
CiIy4yanHOH BennuMHbl. Pacnipenenenus.

3.2

HopmainbHoe pacmnpeneneHue cCiry4yanHon
BenuuuHbl. CratucTHyeckass oOpaboTka
pe3yJIbTaTOB ~ CEpPUMHBIX  aHAJIU30B.1-
pacrpeaeieHue.

3.3

Kpurepun 3Haunmoctu. OOHapyxeHUe
IIPOMaXOB.

3.4

CpaBHeHHE pe3yJIbTaTOB aHAIN30B, MOIY-
YEHHBIX AByMs MeToaamu. OleHKa 3Ha-
YUMOCTH CUCTEMATUYECKUX MTOIPEIIHO-
CTEeH XUMHYECKOT0 aHaAJIN3a

3.5

Jlabopamopnas paboma Ne3. CnydaitHbie
MOTPEIIHOCTH XMMHYECKOT0 aHaJIu3a

3.6

Jlabopamopuas paboma Ne4. O6Hapyxe-
HUE TIPOMaXOB

3.7

Jlabopamopnas paboma
Ne5.BocniponzBogumocts. CpaBHEHHE pe-




3yJbTaTOB aHAJIU30B, MOJIYYEHHBIX JBYMs
METOAaMU C HPUMEHEHHEM KpUTEpHUEB:
O®umepa;  bapmierra;  Koxpena.  t-
KpUTEPUI

JJleMeHTHI 00mIeli Teopuu OMHOOK B
4  |nmpuiIoKeHUH K 00padoTKe pe3ybTaTOB 12 2 4 6
XMMHYECKOro aHAJIN3a

3amaun TEOpUHU OIIMOO0K. Meton
HAaMMEHBIIINX KBaIPATOB

4.1

Jlabopamopnas paboma No6.3neMEHTHI
4.2 |o6mei Teopun omrO0K. OCHOBHI THUCTIEP- 10 4 6
CHOHHOTO aHaJIn3a.

OCHOBBI JIHCIIEPCHOHHOIO AaHAJIM3Aa B
S |IpHJIOKeHHH K 00paldoTKe pe3yJIbTaTOB 6 2 4
XMMHYEeCKOro aHaJIM3a

OCHOBBI JUCHEPCUOHHOTO U KOPPEISLH-

5.1 6 2 4
OHHOT'0 aHAJIU30B.
Bceero: 72 20 24 28
2.1 uTepakTHBHOE 00y4eHHeE M0 M CUMILIMHE
Ne HaumeHnoBanue ®opma Koa-Bo yacos
TeM (pasne.ﬂon) HHTEPAaKTHBHOI'O
3aHATHUSA
1 Cucrematnueckue U ciaydyailHele 1o- | Jlekuwus -Kpyriblil cTon 2y

I'pCIIHOCTH, IIPOMAXH. Tuner u BHUbI
CUCTCMATHYCCKUX HOFpeHIHOCTeﬁ

2 Knaccudukanus morpemHocteit. Ao6co- Jlexuus-nuckyccus 29
JIOTHBIE M OTHOCHUTEIBHBIE IOTPEIIHO-
cTU. PaznuuHble TUIBI CBSI3U MEXAY W3-
MEpsIEMOM BEJIMYMHOM W €€ IOIpPEelHO-
cThio. ['pagyupoBounbie Tpaduku, Kodd-
(DUIIMEHT WHCTPYMEHTAJILHON YyBCTBHU-
TENLHOCTH U €ro CBSI3b C TOYHOCTBHIO

aHaiIM3a

3 OCHOBBI TUCIIEPCUOHHOTO U KOPPEJSALIH- Jleknus - MO3roBoi 24
OHHOT'O AHAJIN30B TYpM

4 HopmanbHoe pacnpenenenue ciiydailHou | JIeKUIMsI-KOHCYIbTaLMs 44

BenuuuHbl. Craructuueckas o0paboTKa
pEe3yNbTaTOB  CEpUUHBIX  aHAIM30B.1-

pacnpeeleHue.
5 OyHKIMK U MapaMeTpsl pacnpenencHus | Jlekuusa-KoHCYIbTanus 2y
CIIy4alHOM BenW4MHbL. PacnipeneneHus.
6 3amauu Teopun ombok. Meton Jlexuust -KpyIJIbIA CTOI 2y
HaVMEHBIINX KBAJpPATOB
Bcero 14

3 COAEP KXAHUE TEM (PA3JIEJIOB)
1 HekoTopbie MeTpPOJIOrHYeCKHE ACMIEKThl XHMHYECKOI0 AaHAJIN3a
BBenenue. AHanuTHYecKHE MPOIECCH M aHATUTUYECKHE CUTHANIBI. KpaTkas xapakrepu-
CTHUKAa METOJ0B XMMUYECKOIr0 aHanu3a. XMMUYECKANM aHAJIU3 KaK METPOJIOTHYECKas IIpoLenypa.
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3Havane nugpbl U npaBuiaa okpyrieHus. OCHOBHBIE ATallbl U UCTOYHUKU TOTPEIIHOCTEH B
XUMHUYECKOM aHAJIN3E.

Knaccudukanus nmorpemrHocTeidl. AOGCONMIOTHBIE M OTHOCHTENbHBIE MOTpEeImHoCTH. Paz-
JIMYHBIC TUIIBI CBA3H MEXAY H3MEPSIEMON BEIMYMHOM M €€ MOIpPEelIHOCTBIO. ['palynpoBOUYHBIE
rpaduk, Ko3PUIMEHT UHCTPYMEHTAIBHOW YyBCTBUTEIHLHOCTH M €T0 CBSI3b C TOYHOCTHIO aHa-
u3a.

2 CucreMaTH4yeCKHe MOTPEeIIHOCTH XMMHYECKOr0 aHAIN3a

CucremaTnyeckye U CIly4aiHbIE ITOIPEIIHOCTH, TPOMaxyu. THIBI U BUABI CHCTEMAaTHYe-
ckux norpewmHoctel. ITocTosiHHAas ¥ nponopIyoHaNbHas cUcTeMaTH4eckue norpemHocty. Cu-
cremarnueckue norpemHoctd I tuna. Cucremarnueckue norpemHoctd I tuma. MHCTpy™men-
TaybHas omKnOKa. PenaruBuzanus 1 paHaoMu3aiys omMruO0OK XMMHUYECKOT0 aHamu3a. PeakTuBHas
omnoka. TpeboBaHus, NpeAbABIsIEMbIE K YUCTOTE PEAKTUBOB. MeTondyeckre OmnOK XUMude-
ckoro aHanm3a. Muaukaropras ommuoOka. [lorpemrHoctu 3TanoHoB u cranaapToB. OmMOKKA WH-
teprperanuu. Cucremaruueckue norpemHoctu Il tuna.

3 CayyaiiHble OTPeIIHOCTH XHMHUYEeCKOI0 aHAJIN3a

@DyHKIMM U TapaMETPhl PACIpENEICHNs Clly4aiiHON BenuuuHbl. Pactipenenenus. Pe3yinb-
TaT XMMHMUYECKOI0 aHaJIM3a Kak ciydaiiHas BeauuuHa. [loHsATHE O reHepanbHON U BHIOOPOYHOU
COBOKYITHOCTH B IIPUMEHEHHUH K PE3yJbTaTaM XMMHUYECKOT0 aHanu3a. OyHKIMM paclpencieHus
ciydaiiHOM BennuuHbL. [lapaMeTpsl pacnpeneneHus - MaTEMaTUYECKOE OXKHIaHUE U JTUCIepCUs
Cilly4aiHOM Benu4uHbl. CBS3b IIapaMETPOB PACHpPENEICHMS CO CIyYalHBIMU IOIPEIIHOCTSAMU
XUMHUYECKOTO aHaIN3a.

HopmaneHoe pacnpenenenue ciaydaidHoi BeauuuHbl. CTtatuctuueckas odpaboTka pe-
3yJbTaTOB CEPUMHBIX aHAIU30B.t-pacipeneneHe. 3aKOH HOPMAJIIBHOTO paclpeleleHUsl Cirydaii-
HBIX BeJM4YuH. [[poBepka HOPMaIbHOCTH pACIpEAENIeHUs Pe3yIbTaTOB XMMHUYECKOTO aHAIU3A.
[ocTpoenue ructorpamm. y*-Kputepuii Iupcona. IIpumeps! npuMeHeHns (pyHKIHHA HOPMalb-
Horo pacnpeneneHus [aycca-Jlamimaca nast oOpaGOTKM pe3ysbTaTOB XMMHUYECKOI'O aHaJN3a.
Cratuctudeckas 00paboTKa pe3yIbTaTOB CEPUIHHBIX aHAIN30B. | eHepaTM30BaHHBIC TAPAMETPHI.

Kpurepuu 3naunmoctu. OOHapyskxeHUE TPOMaxOB.

Cratuctuka Maibix BeiOOpok. Pacnipenenenue Creronenta. Omunbku I u Il pona. Ilpenen
oOHapysxeHus. Kpurepun 3Hauumoct. OOHapysxeHue npomaxos. CpaBHenue aucnepcuil. Kpu-
tepuit Guiepa (cpaBHenue nByx aucnepcuit). Kpurepuii baprierra u Koxpena (cpaBHeHue He-
CKOJIBKUX Jucniepcuii). CpaBHEHHE pe3ysibTaTOB aHAJIM30B, MOJYUYEHHBIX JIBYMs METOJJaMH.
OrneHka 3HaYUMOCTH CUCTEMAaTUYECKUX MOTPEIIHOCTEN XUMUYecKoro ananu3a. Craructuyeckas
OLIEHKa Mpezena 0OHapyKeHusl.

4 JnemMeHTHI 0011ell TeopyH OMIMOOK B MPUJIOKEHUHU K 00padoTKe pe3yibTATOB XHU-
MHY€ECKOr0 aHAJIH3A

3anaun Teopun omMOOK. MeTo HauMEeHbIINX KBaJgpaToB. TpH 3a1auyll TEOPUH OIIHNOOK.
[TepBas 3amaua obueit Teopun omm6ok. OLeHKa MpeaesbHBIX NOTPENIHOCTEN HEKOTOPhIX METO-
JIOB XUMHUYECKoro aHain3a. Hakoruienne ommbok B KOCBEHHBIX U3MepeHusix. OOparTHas 3agaya
oOmielt Teopun omuOoK. Pacyer morpenHocTelt OT/IeNbHBIX ATAIOB XUMHUYECKOr0 aHaiu3a. Tpe-
Th4 3a/1a4a 001el Teopuu omMOoK. BIOOp onTHUMAaNbHBIX yCIOBUI MPOBENEHUS XUMHUYECKOTO
aHain3a. MeToJ HaMMEHBIINX KBAJIpaToOB U €ro NPUMEHEHHE B XUMUKO-aHAJIUTUYECKUX UCCIIE-
noBaHusx. [IppumeHeHne MeToa HaMMEHbIINX KBAaPATOB ISl ONTUMHU3ALMH JINHEHHBIX 3aBUCH-
Mmocrteil. [IpumeHenne MeTo1a HAaMMEHBIIUX KBAAPaToOB Ui 00paObOTKH HEMMHEHHBIX 3aBUCUMO-
CTEH.

S OcHOBBI JHCIIEPCHOHHOIO AHAJIN3A B NPWJIOKEHUH K 00padoTKe pe3yibTaTOB XH-
MHMYeCKOIro aHaIu3a

OCHOBBI TUCHIEPCHOHHOTO M KOPPESIIMOHHOTO aHanu30B. Jlucnepcuonnsiit ananus. O6-
HapyXeHHe (PaKTOPOB, BIUSIOLIUX HA Pe3yJIbTaThl aHATU3A.

Koppemsaunonnsiii  ananmu3. JIuHelHas Koppesisiuvss W €€ NPUMEHEHUWE B XHMHKO-
AHAIUTUYECKUX UCCIIEIOBAHUAX.



4 METOANYECKHUE PEKOMEHJAIIUU (YKA3AHUA) J1JIA
CTYJAEHTOB 110 U3YYEHUIO JUCIHUIIJIMHBI

Pabouas mporpamma AUCHMIUIMHBI IPU3BaHA [IOMOYb CTYJEHTaM B OpraHU3allud CaMo-
CTOATEIbHOM PaboThl IO OCBOEHUIO Kypca « XUMUYECKasi METPOJIOTUS».

Pabouvas nporpamma IUCIUILIUHBI COCTaBJIEHA B CTPOTOM COOTBETCTBUU C Y4eOHBIM I1J1a-
HOM HaIIPaBJICHUA MTOATOTOBKU «XUMUS», TPOGUIb « AHATUTHYECKAS XUMUS».

B paznene «Teopetndeckuii MmaTepua» MpeACTaBICHBI IUIAHBI JEKIMM U KPAaTKOE COlEep-
JKaHUE pacCMAaTPUBAEMBIX HA HUX BONPOCOB. DTOT pa3zesl MOMOXKET CTyAEHTaM ONpPeNeIuTh
00BEM U coziepKaHKME N3YdaeMbIX TEM Kypca.

B paznene «IIpakTukym no JUCHMILIAHE» JaHa CChUIKA Ha yuyeOHOe mocobue, B KOTOpOM
paccMOTPEHBI TEOPETHUECKUE BOMIPOCHI U IIJIaHbI 1a00paTOPHBIX padoT.

Hcnone3ys npeioxkeHHble yueOHble TOCOOHs, CTyIeHTaM HEeO0O0XO0AUMO H3YyUUTh COZep-
YKaHWE PEKOMEH/IOBAaHHBIX K BBITIOJIHEHUIO JJA0OPATOPHBIX pabOT MB TETPAIH sl 1TaOOPaTOPHBIX
paboT omnucaTh cofepKaHue padoThl, MPEICTABUTH PACUETHI.

B pasznene «/lupaktuueckue marepualibh NPEACTaBIEHbI IPUMEPHI TECTOBBIX 3aJaHUN U
KOHTPOJIbHBIX PaboT.

CrTyneHThl BBIOJHAIOT JABE KOHTPOJbHBIE PaOOTHI, KOTOPHIE MPEACTABIEHBI MTPaKTHYE-
cKUMHU 3aiadamu. [Ipu moAroToBKE K BHINOJHEHHIO KOHTPOJIBHOW pabOThI CTYACHTaM CIEAyeT
TIIATEJIbHO W3YYUTh METOJUKU IPOBEACHMSI PacueTOB METPOJIOIMYECKHX XapaKTEPUCTUK pe-
3yJbTAaTOB KOJIMYECTBEHHOIO XUMHYECKOT0 aHAJIN3a.

[lo BompocaMm BBI3BIBAIOIIMM 3aTPYAHEHUS CIEAYET IMOJYYUTh WHIUBUAYAIbHYIO KOH-
CYJIBTALIUIO y MpEernogaBaTesl.

[Tpu moATrOTOBKE K CEMUHApy CTYACHTY HEOOXOAWMO M3YyYUTh TEOPETHUYECKOE COMepIKa-
HUE JIaHHOW TeMbl B COOTBETCTBUU CO CIUCKOM MPEJI0KEHHBIX BonpocoB. [lpu u3ydenun teo-
PETHYECKHUX BOIIPOCOB U BBIINOJIHEHUH 33/1aHUSI CAMOKOHTPOJISI CIIEYET MOJIb30BaThCSl PEKOMEH-
JIOBAaHHOH y4eOHOM JIMTepaTypoil yKa3aHHOM JJI KaKIOH TEMBI.

Bormpockl, BEBIHOCUMBIE Ha 3a4€T, COCTABJIEHBl B COOTBETCTBHM C IPOrpaMMOM JUCIIH-
IUTMHBI, YTO OOJIEr4aeT MOATOTOBKY CTYJIEHTOB M MOMOTaeT c(OpMHUPOBATH LIEJIOCTHOE MpeE-
CTaBJICHUE O MPEIMETE.

YueOHO-MeTOANYECKOE 00ecTIeYeHne CAMOCTOSATEIbHOM Pa0d0ThI CTYICHTOB IO JUCHHUIINHE
«XuMHnuyeckass METPOJIOTHsD)

Ne| HaumeHoBaHMe paznena (Te- KounuecTBo 4yacos, B

DopMBbI/BUABI CAMOCTOATEb-

MBI) N COOTBETCTBHH € y4eOHO-
HOM padoTbI
AUCIHUNJIHHbI TEeMATHYECKUM IIAHOM
1 | Hekoropsle wmeTponoruveckue | M3ydeHne OCHOBHOM JINTEPATYPHI 6
ACIEKThl XUMHUUYECKOro aHanu3a | M3yueHue AOMONHUTENBHON IHU-
TepaTypsl
KoHcnekTupoBanue H3y4eHHBIX
HCTOYHUKOB
2 | CucreMaTH4eCKHe OTPEIIHO- N3yuenue 0CHOBHOM IUTEPATyPHI 6
CTH XUMHAYECKOI'0 aHAJIN3a N3ydenue AONOJHUTENIBHOU JIU-
TepaTyphl
PelieHne pacueTHbIX 33184
3 | CnyyaiiHple TIOTPENIHOCTH XH- | M3ydeHHe OCHOBHOM JINTEPATYPHI 6
MHWYECKOTO aHaIm3a N3ydenue JOMOJHUTENIHLHOU JIU-
TepaTyphl
Penienue pacueTHbIX 3a1a4
4 | DnemeHTHI 00mIel Teopuu omu- | M3yueHne OCHOBHOM JINTEpATyphI 6
00K B PUJIOKEHUH K 00paboTke | M3ydeHne MOMOTHUTENBHOW JIU-
pPEe3yIbTATOB XUMUYECKOI'O aHa- | TepaTyphl
n3a Odopmienue abopaTOpHOH pa-
00THI
Penienne pacyeTHbIX 3a7a4
5 | OcHOBBI nuCHEpcHOHHOr0 aHa- | M3yueHune OCHOBHOM JINTEpATypHI 4




Jin3a B MPUIIOKCHUU K 06pa60T— I/I3yqu1/Ie ﬂOHOHHHTGHBHOﬁ JIn-
K€ PpC3YyJbTATOB XHUMHUYCCKOTO | TCPATYPhI
aHaJin3a

nuToro 28

S HPAKTUKYM 1O JMCHUIIVIMHE

[TpakTudeckre paboThI TPOBOASTCS C UCIIOIB30BAHUEM MATEPUATIOB:

1. bapannukoBa, . B. Mertposorus, crannapruzanus, ceptudukanus B ACY : yue0.
nocobue ams crya. By3os / U. B. bapannukosa, A. B. Jlaunep. — M. : U31-80 MITY, 2008. — 88
c. (53x3).

2. Sl6monckuii, O. I1. OCHOBBI cTaHIAPTU3AINN, METPOJIOTUH, CEPTHPHUKAIIN: YICOHUK /
O. I1. S6nouckuii, B. A. iBanoBa. — 2-e u31., aoim. u nepepad. — Pocros v/]l : ®enukc, 2010. —
475 c. (12 7x3).

JlabopaTopnasi padora Ne 1
3Havamme nM@pPbI ¥ NPABUIA OKPYTJIEHUS

3aganue Ne 1.
[Tpu npurotoBienuu pactBopa coau Mopa 0sutu cnuthl 10,1 MIT HACBIIIIEHHOT'O PacTBOpa COJIU
Mopa, 2,55 M1 KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI 1 40 MJI BOJIBI.

3amanme Ne 2.
[TpencraBpTe B HOpMaJIbHOM BUE 00beM K006l BMecTUMOCTH 2000 M1, €ciii TOUHOCTh ONpe/ie-
nenust oobema 10 mt.

3aganue Ne 3.
Crnoxwure clieyIoLe YUciaa U OKPYTIIUTE Pe3yJIbTar:
a) 6,75+0,443+15,28;
6) 0,10+0,1+10;
B) 1,153+2,127+3,150

3aganue Ne 4.
HaiinuTe pa3HOCTb claeayOUIMX YUCET U OKPYTIIUTE PE3YJIbTaT:
a) 9,4514-9,0012;
0) 1,1315-0,8355;
B) 10,1412-10,0.

3aganue Ne 5.
Crnoxwure clieAyIoUIe YUCiIa U OKPYTIIUTE pe3yJIbTar:
a) 2,0-10°+1,15-10°+0,2-1073
6) 4,183-10%43,1-10%+5,13-10°5.

3aganue Ne 6.
KakoBa KOHIIEHTpaIMsl XJIOPUA-HOHOB B paCTBOPE, MOJIYYEHHOM IPU CIMBAaHUM PABHBIX 00be-
MOB PacTBOPOB, coaeprkanmx 2-10° M xnopuna Hatpus, 0,33-10* M xnopuna xamus u 5,0-10°
M coiiHOW KUCIIOTHI?

3aganue Ne 7.
[Tpu onpeneneHuy MeaH B CIUIaBE HOAOMETPUUYECKUM METO/I0M Ha TUTPOBAaHUE aIMKBOTHOW Ya-
ctu 10,00 M pacTBOpa, nomyyeHHoro pacrsopeHrueM Hasecku 00,2000 r B o6veme 100,0 mi, us-
pacxonoBano 8,53 mi 0,0100 M pactBopa THOCY Ib(aTa HaTpuUsl. Beruncinure copepikaHue Meau
B cripaBe. Mo, Macca (Cu) 63,54

3amanue Ne 8.
Brruncnute pe3ynbTar U OKpYTJIUTE €ro:

1,76-105%22
' 1,25
3aganue Ne 9.
Brrunciure pH 6,3-10°M pacTBOpa a30THO#M KHUCIOTHI.

PaccunTaiiTe KOHIICHTPAIMIO XJIOPHI-UOHA B pacTBope, eciu PCI=5,12.
JlabopaTopnasi paGora Ne 2
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CucreMaTu4eckye NOrpPeIHOCTH XUMHYECKOT0 aHATHU3a
3aganue Ne 1.
[Tpu aHanm3e CTaHAAPTHOTO OOpasia CTalld, COAEPIKAIIEro corjacHo macmopty 2,57% xpoma,
HOJIyYeHBI ciaenyromue pedynstarsl (Cr, %): 2,51; 2,42; 2,57; 2,49.
MoXHO 11 yTBEPKIaTh, YTO METOJAMKA COJIEPKHUT CUCTEMATHUECKYIO MTOTPEITHOCTh?
3aganue Ne 2.
[Ipu onpeneneHnu MHKA MOJTYYEHBI CIEAYIONINE PE3YIbTaThI:

Beneno Zn, MKr Haiineno, Mxr
10,0 9,8; 10,3; 10,2; 9,9; 10,2
30,0 29,9; 30,6; 29,8; 30,2

3aBUCHUT JIM BOCIPOU3BOJUMOCTD PE3YJIbTATOB ONpPEAENCHHUS [IMHKA OT €ro coJiep)kaHus (B ykKa-
3aHHOM JIhana3oHe?)
3aganue Ne 3.

Jlis mpoBepKM NpaBUIBHOCTU BoOJbTamIrepoMmerpuueckoi (BA) metonuku onpeneneHus
KaJIMUsl UCTIOJIB30BAIH aTOMHO-a0COpOIIMOHHYI0 (AA) METOANKY, HE COACPKAIIYI0 CHCTEMAaTH-
yeckoii nmorperHocty. [Ipu ananuse oAHOTO U TOTO ke 00BEKTA MOTYyUEHBI CIEAYIONINE PE3yIib-
tatbl (Hr/mi Cd):

BA: 20,5; 22,4; 23.,4; 20,8

AA: 23,5;20,1; 19,9; 19,2; 19,0; 22,8.

ConepXuT U BOJIbTaMIIEPOMETPUYECKast METOAMKA CUCTEMATUYECKY IO MOTPEITHOCTh?
3agaua Ne 4.

B TexHomornyeckom pacTBOpe OMpeNeIuiIn COAepKaHUE HUKENS (MI/MI) IByMSI METOIaMU:

muddepennmanbHoiiciekrpodoromerpun (CP) n aromHO-a0copOLIMOHHBIM (AD)

Cd: 1,35; 1,35; 1,37; 1,36; 1,34

AD: 1,24; 1,39; 1,34; 1,54; 1,46

H3BecTHO, YTO CIEKTPOPOTOMETPUYECKAsT METOANKA HE COJEPKUT CHCTEMATHUECKOM IMOTpel-

HocTU. COEep KUT JIM CUCTEMATHYECKYIO TOTPEIIHOCTh AaTOMHO-IMUCCUOHHAs METOUKA?
3amanme Ne 5.

Paccunraiite MakCUManbHYIO CHCTEMATHYECKYIO MOTPEIIHOCTh (AOCONIOTHYIO U OTHOCH-
TesbHY10) npu npurotosiaenun 200,0 mi pacteopa 0,1000 M (1/2 Na2COs3). MakcumanbHas cu-
CTeMaTHUYeCKasi OTPEITHOCTh Macchl HaBecku +0,2 Mr, KanmuOpoBKU K00kl £0,2 M. MonsipHbIe
macchl a1emenToB: Na 22,9897, C 12,011, O 15,9994. IlorpemHocTs MOJISIPHBIX Macc 3JIEMEH-
TOB CUMTANTE PABHBIMH CJMHHUIIC B ITIOCIICAHEM 3HAKE YKAa3aHHBIX BEJTUYMH.

3aganue Ne 6.

Paccunraiite aOCOMIOTHYIO U OTHOCUTEIBHYIO CUCTEMATUUYECKYIO MOTPEIIHOCTh MIPH MPUTO-
TOBJICHUH CJIETYIOLUX PACTBOPOB.

a) 250,0 mu pactBopa KoCr207, ¢(1/6K2Cr.07)=0,0500M. Tlorpemtocts KaTuOpOBKH KOJI-
051 £ 0,2 MJI, MOTPEITHOCTH B3BemnBaHus +0,2 MT.

06) 200,0 mi pactBopa Na2C204, ¢(1/2Na2C204)=0,0500 M. ITorpemHOCTh KQIMOPOBKH KOJI-
05l £ 0,2 MJI, MOTPEITHOCTH B3BemnBaHus +0,2 MT.

B) 100,00 M 0,2000 M pactBopa AgNOs. [TorpemrHocTs KanuOpoBku Koi0sr 0,05 M1, To-
IPELIHOCTh B3BeMUBaHus +0,2 Mr.

r) 50,00 M 0,1000 M pactBopa KI. TTorpemnocts kanmuOpoBku koyosl = 0,02 mut, morperni-
HOCTbH B3BemuBaHus +0,2 Mr.

1) 250,0 mu pactBopa KBrOsc(1/5 KBrOs) = 0,0500 M. ITorpenrHocTs KaTuOPOBKH KOJIOBI
+0,2 M1, morpentHocTh B3BemrBanus £0,2 mr.

e) 500,0 mur 0,1000 M pactBopa NaCl. TTorpenrHocts KanubpoBku Koos! +0,1 M1, morper-
HOCTbH B3BemuBaHus +0,2 Mr.

x) 100,0 M 0,1000 M pactBopa GeH3oiHON KUCHAOTHL. [lorpenHocTs KamuOpPOBKH KOOI
+0,1 My, morpemHOCTh B3BemMBanus +0,2 mr.
3aganue Ne 7




11

Jliist MpoBepKH MPAaBMIIBHOCTH METOJMKH MOJSPOrpaduyeckoro onpeieaeHus KaJaMus MpruMeHu-
JM c1I0co0 «BBEJICHO-HAWICHO»:

Bseneno, mxr Cd Haiineno, Mxr

20,0 21,2:24,5;18,4; 21,4

40,0 44,4, 38,4, 39,6; 42,5

Mo>kHO 1T yTBEpK1aTh, YTO METOJIMKA COAEPKUT CUCTEMATHUECKYIO OTPEIIHOCTh?

3amanue Ne 8
[Tpu onpenenennu HUKENS B CTAaHIAPTHOM 0Opaslie cIijiaBa nojyuyeHa cepus 3HaueHuit (% macc.)
21,11; 12,44; 12,32; 12,28; 12,42. CoxepkaHrne HUKENs COTJIACHO macnopTy obpasmna — 12,38%.
CoaepXuT U UCTOIb30BaHHASI METOIUKA CUCTEMATHUECKYIO MOTPEIIHOCTh?

3amanue Ne 9
[Tpumecs Teodena B 6ensone (% Mmacc.) onpenensiu cnekrpoporomerpudeckum(l) u xpomaro-
rpadpuueckum(ll) merogamu. [Momyunnu ciienyromme cepun JaHHBIX:
1-0,12;0,19; 0,16; 0,14
I1-0,18; 0,32; 0,24, 0,25; 0,28
W3BecTHO, 9yTO XpomaTorpaduyueckas METOUKA HE COACPKHUT CHCTEMATHIECKON TOTPEITHOCTH.
ConepXUT U CUCTEMaTHYECKYIO MOTPEIIHOCTh CIIEKTPOPOTOMETPpUYECKAs METOANKA?

3aganue Ne 10
B o0pasne cruiaBa ompenenuiv Meab CHEKTPO(GOTOMETPHUUECKUM aTOMHO-3MUCCHOHHBIM(I) 1
tutpumerpuaeckum(ll) meronamu. Ilonyuenst cienyromue pe3yabraThl(% macc.)
1-12,1; 14,1; 13,6; 14,8
Il —13,40; 13,75; 13,65; 13,58; 13,60; 13,45
H3BecTHO, YTO TUTPUMETpPUYECKash METOJMKA HE COAEPKHUT CHUCTEMATUYECKOW MOTPEIIHOCTH.
CoaepKUT U CHCTEMAaTHIECKYIO IMOTPEITHOCTh ATOMHO-IMUCCUOHHAS METOTNKA?

JlabopaTopHas padora Ne 3
Cay4aiiHble MOTPENIHOCTH XUMHYECKOT0 aHAJIN3a
3amanme Ne 1.
[Tpu ompeneneHuy OOIIEH IIETOYHOCTH BOJBI MPSIMBIM AMIOMETPUICCKUM TUTPOBAHHUEM

OBLIM TOYYeHbI JaHHBIE, MPe/ICTaBICHHbIE B Ta0nuie. OnpenenuTh rpaHullbl JOBEPUTEIHHOTO
WHTEPBaJa, HCXOJIS U3 TIPEIBAPUTEIHLHON 00padOTKH SKCIIEPUMEHTATBHBIX JTAHHBIX

Ornpenenienne 00IIeH MEeI0YHOCTH TPUPOIHON BOJIBI METOJIOM aIlIOMETPUHU

K n1 nz ns N4 Ns N6 nz ns
Vi, mn 1.7 1.7 1.7 15 1.7 1.6 1.3 1.7
Vo, Mt 1.8 1.7 1.7 1.8 1.7 1.7 1.7 1.8
V3, Mt 1.8 1.8 1.8 2.0 1.9 2.0 2.1 1.8
Nk 3 3 3 3 3 3 3 3
)_(k 1.77 1.73 1.73 1.77 1.77 1.77 1.70 1.77
Sk 0.06 | 0.06 0.06 0.25 0.12 0.21 0.40 0.06

3ananue Ne 2,

IIpu onpenenennn Fe?* B KOHTPOIBHOM pacTBOpe coau Mopa TpSIMEIM OKHCIHTENHHO-
BOCCTAaHOBUTCIIBHBIM TUTPOBAHUEM 6I/IXpOMaTOM KaJInd U II€pMaHTaHaTOM KaJius ObLIN mojyde-
HBI Pe3yJIbTaThl, IPEJICTaBICHHbIE B Ta0nuie. CpaBHUTH Pe3yJbTaThl OMPEIEICHUS Kele3a JIBY-
MsI METOZIaMHU MEXIY COOOM.

Omnpenenenue o0IIEH METOYHOCTH TPUPOTHON BOABI METOJIOM AIIUAOMETPHH

K n1 nz N3 N4 Ns Nes nz Ns
V1, ma 1.7 1.7 1.7 15 1.7 1.6 1.3 1.7
Vo, Mt 1.8 1.7 1.7 1.8 1.7 1.7 1.7 1.8
V3, ma 1.8 1.8 1.8 2.0 1.9 2.0 2.1 1.8
Nk 3 3 3 3 3 3 3 3
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)_(k 1.77 1.73 1.73 1.77 1.77 1.77 1.70 1.77
Sk 0.06 0.06 0.06 0.25 0.12 0.21 0.40 0.06
3aganue Ne 3.

[1pu cranpapTus3amy pabouero pacTBOpa COMSIHOM KHCIIOTHI ITyTEeM TUTPOBAHUS €10 pacTBOpa Oy-
pbl ¢ kornenTparmeii C(1/2 NapBsO7¢10H20) pasuoii 0.1000 M 6bu10 mpoBeeHO 3 MapauiebHbIX
omnpenenenus. O0beM anMKBOTHI paBeH 15 Mit. JlaHHBIe npecTaBieHbl B Tabmwuie. OnpeaenuTs 3Haue-
HUSI CPEJTHETO M CTAHJIAPTHOTO OTKJIOHCHUS M 3aHECTH B TAOJIHITY.

Onpenenenne KOHIIEHTPALMH COJITHOM KUCIIOTHI B paboyeM pacTBOpe

V1, ma Vo, mat V3, ma X, ma S, MJl

15.10 15.10 15.30

3amanue Ne 4.
[Tocne uckimouenust mpomaxoB nossporpadudeckum (1) m aromuno-abcopouronnsm (1) meto-
JaMH TOJTYYCHBI CICAYIOIIHUE Pe3yJbTaThl MPH aHAIHM3E MOBEPXHOCTHOW MPUPOIHOM BOIBI HA
coJiepKaHue CBUHIIA (MKT/J):
1.2,4;2,7;25;26;25
Il.2,6; 2,3; 2,4; 2,5; 2,7; 2,3.
Paccunraiite cpemHee coiepkaHUe CBHHIIA U €T0 JIOBEPUTEIbHBIM MHTEpBAL. [IpuHAmIexKaT
pe3yNbTaThl 00€UX BRIOOPOK OJTHOM U TOM e reHepaTbHOU COBOKYITHOCTH?

3ananue Ne 5.
JIBa ananutuka (A u B), npoBoas ananu3 criaBa Ha cojiepaHue Be ouHaKoBBIM METOIOM,
MOJTYYMJIN CIEAYIOLINE PE3YIbTaThI:

B A
n(uucio mapamiens- | 5 4
HBIX aHAJIU30B)
x (cpenuuii pesynp- | 7,32 7,44
TaT),%
S (BeIOOpOUHOE 0,13 0,105
CTaHapTHOE OTKJIO-
HeHue), %

3HAYUMO JIU PACXOXKICHUE CPETHUX PE3YNIBTATOB Y ABYX aHATTUTUKOB JJISl JOBEPUTEIHHOU BEpo-
araoctu P=0,95 (B=0,05)?
JlabopaTopnasi paGora Ne 4
Oo0napy:xeHHe NPOMaxoB
3ananme Ne 1.
[Tpu TUTPOBAHWYU ATMKBOTHI COJSTHON KHUCIOTHI PAaCTBOPOM THIPOKCH/IA HATPHS ITOJTYICHA CEPHS
3HaueHui 00beMOB TUTpanTa (Mn): 5,15; 5,28; 5,12; 5,16; 5,17. SBnsercs nu BenuunHa 5,28 M
npoMaxom?
3ananme No2.
Conepskanne Gocdopa B 4yryHe 1o JaHHBIM aTOMHO-3MUCCUOHHOTO aHaiu3a cocTtaBisieT (%):
0,26; 0,24; 0,21; 0,23; 0,27; 0,30. ABnsierca nu BennunHa 0,30% npomaxom?
3ananue Ne 3
Conepxanue SiO2 B 0Opasiie CHIIMKaTa 110 pe3yIbTaTaM rPaBUMETPUYECKOTO aHaIM3a COCTABIIS-
et (%): 43,10; 43,15; 43,25; 43,45, 43,20. ImeeTcs 11 mpoMax B BEIOOPKE PE3yIbTaTOB?
3amanue Ne 4
[Tpu onpenenennu PH pacTBopa moxydeHsl cieaytonme pe3ynbrarsl: 8,29; 7,30; 8,39; §,28;
8,31. SBnsercs nu BenuuuHa 8,31 npomaxom?
3ananue Ne 5
HmeeTcs 1 mpoMax B pe3yJibTaTax, MOyYeHHBIX XpOMATOTpadhUIecKUM METOJOM TIPH OIpeie-
JIEHUW aHTUTIMpUHA B KpoBH (MKT/T tutazmel): 0,01; 0,06; 0,03; 0,04; 0,02; 0,05?
JlabopaTopnasi pabora Ne 5
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BocnpousBoauMoctsb. CpaBHeHHE pPe3y/IbTATOB AHAJIU30B, IOJIY4eHHBIX IBYMSI MEeTOAAMM
¢ npuMeHeHUeM Kputepuen: @uinepa; baprierra; Koxpena. t-kpurepuii.
3ananue Ne 1
B aByx nmabopatopusix npu onpeneacHUH KpeMHUsI B OHoJorndeckoM matepuane AuddepeHiu-
ATBHO-CTIIEKTPO(YOTOMETPUUECKUM METOIOM TOIYIHIIU CIISAYIOIINEe Pe3yabTaThl (%):
| - 0,84; 0,95; 0,91; 0,91
I1-0,90; 0,82; 0,96; 0,91, 0,81
CymiecTByeT JId 3HAUMMOE pacXoKJIeHUE MEXy pe3yibTaTamu JByX Jaboparopuii? Ecnu Her,
00bEIMHUTE JIaHHBbICE B OJIHY BBIOOPKY, PAacCUMTAWTE CpellHEee U JOBEPUTEIbHBIA HHTEpPBAI
(P=0,95). Eciu na, mpoBeauTe pacueThl LISk KaKA0M 1aOOpaTOPUH B OTIEIbHOCTH.
3ananme Ne 2
Copepxanne (ocdopa B JIUCThAX, MOJIYUEHHOE CIIEKTPOPOTOMETPUUECKUM METOI0M C 00pazo-
BanueM ¢ocdopHomombaeHoBoi (1)u dpochoproBanamueBomonnbdaeHoBou (I1) kucnor, cocra-
BHWJIO (MKT/KT):
1-3,3;4,0;3,0;45
I1-2,5;4,0; 3,3; 4,2.
OueHurte BOCHPOU3BOAUMOCTD JTAHHBIX IPH UCIOJIb30BAHWU METOAUK. MOXHO JIM JJI OLICHKU
conepskanus ocdopa B IUCTHAX OOBEIUHUTH BCE IAHHBIE B OJIHY BBIOOPKY?
3aganue Ne 3
[Tpu onpeneneHny MOJEKYJISIPHONM MACChl METICMHA METOI0M AJIeKTpodopesa B MOTHAKPHIAMU-
HoM reite (l) m merogoMm renmb-xpomarorpaduu (1) momydensl ciienyromue pe3yabTaThl:
| -3,5-10% 3,3-10% 5,4-10% 3,6-10*
Il -3,2-10% 6,2:10% 3,0-10% 3,7-10*
Ecnu 370 BO3MOXKHO, paccuMTaiTe MOJEKYISIPHYIO MAaccy MEeNcHHa MO JaHHBIM, MOJTYYCHHBIM
nByMs Meroaamu. Eciam Her, paccuutaiite ee aiisi KaKIO0TO METOJa B OTIACIBHOCTH. Y KaKHUTE
JIOBEPUTEIbHBIE HHTEPBAJIBI.
3aganue Ne 4
B pyaHoM koHIIeHTpaTte /Ba 1abopaHTa ONpeessuid COAepKAHUE CBUHIA U TIOTYYUIH CIIETYI0-
e pe3yibtatsl (%):
I-1,15;1,32;1,17; 1,28; 1,14; 1,09
I1-1,08; 1,01; 1,10; 1,02.
MoxxHO 11 00BEAMHUTH 3TU PE3yNbTaThI I pacyeTa cojepkaHus cBUHIIA B KoHIleHTpaTe? Ec-
JY J1a, pacCCYMTANTE €ro Mo JAHHBIM ABYX cepuil. ECii HET, paccuuTanTe sl KaXJA0W CepuH B
OT/IEIBHOCTHU. Y KaXUTE JOBEPUTEIbHbBIE HHTEPBAJIBI.
3aganue Ne 5
Jl1st mpoBEpKU TOMOTEHHOCTH 00pasiia METUIIMHCKOTO Ipernapara MpoaHaTu3upOBali MOPIHUIO
W3 BEpXHEH M HWKHEH 4YacTeld KOHTEHHEpa M IOJIyYWIH COJEpKAaHUE OCHOBHOI'O KOMITOHEHTA
(%):
Bepx kontelinepa — 26,3; 26,6; 26,1; 26,0; 26,9
Hus konTteitnepa — 26,8; 26,1; 25,9; 26,4; 26,6
YKa3bIBaIOT JIM 3TH PE3yJIbTaThl HA HEOJTHOPOIHOCTH MperapaTa’?
3amanne Ne 6
B oOpasue cnmaBa ompeaenunu cojiepxaHue IMHKa rpaBumerpuueckum (I) u aromHo-
smuccuoHHBIM (I1) MmeTogamu. [Tonydens! cnenyromue pe3yabTaTsl (%):
| — 15,25; 15,33; 15,16; 15,24
I1-15,9; 15,7; 16,6; 16,6; 14,8; 15,9
MOXHO 7 yTBEpP)KJaTh, YTO PA3TUYAOTCSA: a) BOCIPOU3BOAMMOCTH METOIUK; O) pe3ysbTaThl
onpeeneHus HUHKa?
3ananme Ne 7
Jlns mpoBepKu NMpaBUILHOCTH XpoMaTorpaduueckoit (1) MeToauku onpeaeneHuss HUTPUT-HOHOB
HCIIONIb30BAIM aTTECTOBAaHHYIO criekTpodoromeTpudeckyro (1) metomuky. PesynpraTel ananuza
OJIHOTO U TOTO k€ 00pa3ia (MKI/MJ1) IPUBEIEHBI HUXKE:
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1-1,04;1,12;0,98; 1,08; 1,11

I1-1,24; 1,22; 1,30; 1,09; 1,17
MOoHO M yTBEP)KIAaTh HAJMYME CHCTEMATUYECKON MOTrPEIIHOCTH B XpoMarorpaduyeckoit Me-
TOIUKE?

3amanue Ne 8
[Ipu ompenenenuun 1,1 — aumerunaruapasuHa copOmuoHHO-(GoToMeTpuueckum(l) u xpomaro-
macc-criekrpomerpudeckum (1) meronamu B mpoGe NMPOMBIIUIEHHBIX CTOKOB MOJYYEHBI CIEIy-
IOIINUE JAaHHBIE (MT/7):

I-0,72;0,88; 0,78; 0,94; 0,78
Il-0,86; 0,64; 0,77; 0,71, 0,60; 0,62
Cyl1ecTByeT JId 3HAUMMOE PacX0XKACHUE MEXTy pPe3ysibTaTaMi aHAJIU30B?

3aganue Ne 9
Jyist mpoBepKY MPaBUIBLHOCTH HOBOW KyJIOHOMeTpudeckoi (1) MeToauku onpenencHuss upuaus B
IUIATUHOBOM KOHIIEHTpaTe ucnoiib3oBain arrectoBannyio (1) meronuky. Ilpu ananuse ogHoro
Y TOTO e 00pasia MoJIydeHbl CIeayIonie pe3ynbTatsl (%):

1 -1,34;1,34;1,29; 1,33; 1,31; 1,32
I1-1,33;1.29; 1.30; 1.35; 1.29; 1.33

3amanme Ne 10
B meronuke ykazaHoO CTaHAApTHOE OTKJIOHEHHE MOTEHIIMOMETPUYECKOTO OMpENETCHUsI XpoMma
60=0,017% nns xonuentpauuii okono 3% Cr. [Ipu uccnenoBaHusIX NOTYYUIOCH HECKOIBKO 00-
nee Boicokoe 3Hauenue S = 0,024% Cr npu f = 6 crenensx cBo6oabl. Hago BbISICHUTH, HE TIOBBI-
CUJIACh JIM cyvaiiHas omnoka?

JladbopaTopnasi padora Ne 6
DyieMeHTHbI 0011eii Teopuu OMUO0K. OCHOBBI JUCIIEPCHOHHOI0 AHAJIU3A.

3aganue Ne 1.

[Tpu onpenenenuu cynbhaT-uOHA B PACTBOPE METOAOM TYpPOUTUMETPUN OBUTH MOIYYECHBI
JaHHBIC, KOTOPBIC TIPEJCTABIICHBI B Ta0ymie OnpeaenuTsh napaMeTpsl rpayupOBOYHOTO rpadu-
Ka.

Omnpeznenenne KOHIICHTPAIUH CYJIb(HaT-HOHOB

j 1 2 3 4 5

C-103, mr/mn 1.0 2.0 3.0 4.0 5.0
0.055 0.118 0.175 0.215 0.255

A 0.056 0.120 0.179 0.222 0.262
0.058 0.124 0.184 0.227 0.273

n 3 3 3 3 3

A 0.0563 0.1207 0.1793 0.2213 0.2633

S 0.0015 0.0031 0.0045 0.0060 0.0091

52 444444 4 104058.3 49382.7 27777.8 12075.8

oj 4.44444 1.040583 0.493827 0.277778 0.120758

3aganue Ne 2.

[Tpu m1aMeHHO-(POTOMETPHUUECKOM ONPEEICHUN HOHOB HATpUsl B pacTBOpe ObLIN IMOJY-
YyeHbl 3HAUEHUs, IpeicTaBiIeHHble B Tabauue 3.7. [Tokazanue MukpoaMiiepMeTpa rnpu GoTomeT-
PUPOBAHUM PACTBOpPA C HEM3BECTHOM KOHUEHTpalMen HaTpus coctaBwio 63 MKA. OnpenenuTs
KOHILICHTPALUIO HOHOB HAaTPUs B PACTBOPE.

OrnpenesieHre HOHOB HATPUs B PaCTBOPE

C(Na"), Mxr/mi 2.5 5 10 15 20

I, MKA 13 23 55 75 98

3aganue Ne 3.
Jlnst onpenenenus Biusiaus HoHHOHN critbl NaClO4 Ha ONTHYECKYIO MJIOTHOCTh KOMILICK-
ca xenesa (111) ¢ cynsgocanumunosoit kucnoroii [Fe(SSal)s]* mpurorosneno 5 cepwuii pacTpo-
POB, oOTIIHYarOIUXcs HoHHOM cwitoit: 1=0; 1=0,1; pz=0,3; ns=0,5; pus=1 (mpm mocTosTHCTBE MPO-
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YHX yCIOBH dKcIiepuMenTa). M3 kaxxaoro pactBopa 0TOOpaHO MO MIeCTh MapauIeTbHBIX IPo0 U
B HUX U3MEpPEHA ONTUYECKas IJIOTHOCTh Aj,j.BiusieT mu ypoBeHb HOHHOM CHIIBI, CO34aBaeMOil
NaClO4, Ha pe3ysbTaT U3MEPEHUI U €CIIN BIMSET, TO HAYMHAs C KAKOTo 3Ha4YeHus? Pe3yabTarsl
U3MEpEHUI IPUBEICHBI HIKE

OnTHueckast IJIOTHOCTh PACTBOPOB IPU YPOBHSIX HOHHOM CHJIBI.

Howmep usme- | 1 2 us L4 s
peHust
1 0,47 0,40 0,42 0,39 0,36
2 0,44 0,44 0,41 0,36 0,41
3 0,42 0,42 0,41 0,40 0,37
4 0,43 0,45 0,38 0,41 0,39
5 0,45 0,39 0,43 0,40 0,37
6 0,43 0,41 0,40 0,38 0,38
A_j; rp 0,44 0,42 0,41 0,39 0,38

3amanue Ne 4.
[Tpu onpenenenun GTOpUI-UOHOB B MPUPOJHON BOJIE HIECTh MOPLUN aHAIU3UPYEMON BOJIbI
MPOITYCTHITU Yepe3 OTICIIbHBIC KOJIOHKU C KaTHOHUTOM B H-(hopme 1iis ynaneHus: Memaronmx
KaTHOHOB. W3 MOJIy4eHHBIX PACTBOPOB OTOOPAJIH 0 JABE PABHBIX AJIMKBOTHBIX MOPLUUU U OTTHT-
pOBaJIM CTAaHAAPTHBIM PACTBOPOM HUTpPATA JJAHTAHA, PETUCTPHUPYS TOUKY SKBUBAJIEHTHOCTH 110
CKayKy MOTEHIMalla HOHOCEIEKTUBHOIO JJaHTaH-(hTOPUIHOTO AMeKTpoaa. [lomyueHnHsie pe3yib-
TaThl (coaepkanue GTopa B MI/J1), IO AaHHBIM IS IIECTH KOJIOHOK (K=6) mpu ABYyX mapaiieiib-
HBIX (N=2; X1=X; Xo=X"") mpeacTaBICHBI HUKE:

Homep xo- |1 2 3 4 5 6
JIOHKH

X’ 13,2 13,6 12,8 13,1 13,8 13,0

X"’ 13,4 13,5 12,8 13,4 13,7 12,9

X; 13,3 13,55 12,8 13,25 13,75 12,95
O1leHUTD, KAaKOH BKJIAJl BHOCST B BOCIIPOM3BOJAUMOCTD aHAIHM3a CTA MK OTACICHHUS U KOHEUHOTO
OIIpe/IeTICHUSI.

3ananue Ne 5.

[Tpu aToMHO-a0CcOpOLIMOHHOM ONpeeICHUH KaaMus (C MIaMeHHOHaTOMU3aIei) uccie-
nyercst pnusiaue npucytetBus coneid NaCl, KNOs, MgSQO4, Ha abcopO1inio pe30HaHCHOTO HU3ITY-
yeHus (A=228,8 um). [Ipu npoBeieHNN ONBITOB B COOTBETCTBUHU ¢ MaTpulel [Inekerra-bapmana
B Ka4ecTBe HIDKHETO (-) U BepxHero (+) ypoBHs 0,5%-nast koH1ieHTpanus. OTHECEHUE TPeX BIIH-
Ao1mX (pakTopoB K nepeMeHHbIM F1-F7 mpoBeaeHo ciydaiineiM oOpa3oM: F2 cooTBeTcTBYET
Biusiauio NaCl, Fs — KNO3, F7— MgSOs.OctanbHble nepeMeHHbIe (00111ee YiCio MepeMEHHBIX B
Mmatpulie cemb) F1, F3, Fau FsaBasiorcss GUKTUBHBIMHU IEpEMEHHBIMU, KOTOPBIM B MaTpULE XOTS
U COOTBETCTBYET TaKXe I10 JIBAa YPOBHS, HO MPH NMPAKTHUYECKON peann3alui OIbITOB 32 HUMHU
HUYEro He CTOUT. IMEeHHO Hannune PUKTUBHBIX (aKTOPOB B MATPHIIE TUIAHUPOBAHUS €T BO3-
MOKHOCTb JIOCTaTOYHO TOYHO OLIEHUTH CIy4YailHyl0 IUCIEPCUIO U TPOBEPUTH 3HAUUMOCTh pac-
XOXJICHUS CPETHUX.

Pe3ysbTaThl onpeenenus Kaamus Yi (B MIH 1) B BOCbMH «(aKTOPHBIX» OMBITAX MPUBEIEHBI HH-
xKe:

Homep |1 2 3 4 5 6 7 8
OIlbITa
Yi 0,85 0,70 0,90 0,65 1,0 0,90 0,80 1,05

OneHuTh BIMSHUE COJIEN HA PE3YJIBTAT ONPEAETICHUS KaAMMUSL.

3aganue Ne 6.
ITpu n3yueHun npouecca COOCaKAEHUS [IMHKA C THAPOKCUIOM TUTAHA MIPH Pa3IMYHbIX 3HAYECHU-
ax pH ¢ mOMoMIBIO PaAHOAKTHBHOTO MHAWKATOPA '*ZN6BIIA TIOTydeHa 3aBHCUMOCTS, [IpeacTas-
JICHHAsI HA PUCYHKE:
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Dzn — OTHOCUTENBLHOE 00OTAIIEHUE — OTHOIIEHUE KOJINYECTBA [[MHKA B
0CaJIKe K KOJMYECTBY IIMHKA B pacTBOpe. OICHUTh CHUITY KOPPEISIIIHH Be-
nmuyuH 1gDzhupH, Haiiti ypaBaenue perpeccuu lgDznmopH

6 IMJAKTUYECKHUE MATEPHUAJIBI VI KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA
6.1 OneHo4HbIE CPEACTBA, IOKA3ATEJH M KPUTEPHH OLlCHMBAHUS KOMIIeTeHUM

Huaexc OneHouHoe IToxa3zaTenn Kpurepun oneHuBanusi
KOMIIe- CpeIcTBO OlleHUBAHUS c()OpMHPOBAHHOCTH KOMIETEHIN
TeHUHH
IK-1, VYuebnsie 3ana- | Huzkwmii — JlomycTui 4uciio omrOoK U HEA0UETOB
I[IK-5 | um HEYJI0BJIETBOPH- IPEBOCXO/ISIIEe HOPMY, IPU KOTOPOH MO-
TEJIBHO KeT OBITh BHICTABJIICHA OIICHKA «3»
[Toporossrii — CTyAeHT npaBUIbHO BBIMIOJIHUI HE MEHEe
yIOBJIETBOPUTEINb- | MOJOBUHBI padOThI MU JIOMYCTUII: HE 00-
HO Jee IByX IpyObIX omuOoK; win He Ooee

OJIHOM rpy0Ooii u o fHON HerpyOoil omOKu
¥ OZIHOTO HEJ0YeTa; UM He Oolee AByX-
TpeX HerpyObIX OIMOOK; UM OJJHOU He-
rpy0oii OIMOKH U TpeX HEO0UETOB; WIH
MIPH OTCYTCTBUHU OLIMOOK, HO NMPU HATMYHH
YETBIPEX-TISITH HEJJOUETOB.

bazoBblit — xopomo | CTyIeHT BBIOJIHUI padoTy MOITHOCTBIO,
HO JIONYCTHJI B HEW: He OoJiee 0IHOM He-
rpy0oii OTMOKY U OJTHOTO HEJIOYETa UITH
He OoJiee ABYX HEJIOUETOB

Tect Husknii KonnuecTBo npaBUIIBHBIX OTBETOB HA BO-
(HeynoBIIETBOPH- npocel Tecta MeHee 60 %
TEJILHO)
[Toporossrii KonnyecTBO nMpaBWIBHBIX OTBETOB HA BO-
(ynoBneTBopu- npockl TecTa oT 61-75 %
TEJILHO)
basosbrii KonnuecTBo npaBuiIbHBIX OTBETOB Ha BO-
(xopor1o) npockl Tecta ot 76-84 %
Bricoknii KonnyecTBO npaBUIIBHBIX OTBETOB HA BO-
(oTIIMYHO) npockl Tecta oT 85-100 %
Otuer no nabo- | Huzkuit — Heyo- CTaBUTCS, €CJIU JOMYIIECHBl CYIIECTBEH-
patopHoii pabo- | BIETBOPUTEIBHO HbIE OIIMOKH (B X0/1€ AKCIEPUMEHTA, B
TeE 00bsCHeHUH, B 0(hOpMIIEHUU PabOThI, IO

TEeXHUKE 0€30IacHOCTH, B paboTe C Bellle-
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CTBaMH M NpHUOOpaMu), KOTOpbIE HE UC-
IIPaBIIAIOTCA JaXKe 10 YKa3aHUIO IIPEIo-
JaBaTes.

[ToporoBsslii — y0-
BJIETBOPUTEIILHO

CTaBUTCSI, €CJIHM JIONYIIEHbI OJJHA-[BE CY-
LIECTBEHHBIE OLIMOKU (B X0J€ 3KCIEpH-
MEHTa, B 00BSICHEHUHU, B 0hopMIIeHUH
paboThl, MO TEXHUKE O0€30MacCHOCTH, B
paboTe ¢ BemecTBaMu U MpudopamMu), Ko-
TOPBIEC UCIPABIIAIOTCS C TOMOIIBIO Tpe-
110/1aBaTelIs.

ba3oBblii — x0po1o

a) paboTa BBITIOJIHEHA MTPABUIIBHO, O€3 Cy-
IIIECTBCHHBIX OIIMOOK, C/IC/IaHbI BHIBOJIBL;
0) IOy CTHMBIL: HETIOJHOTA IPOBEICHUS
Wik 0hOPMIIEHHS SKCIIEPUMEHTA, OJIHA-BE
HCCYIICCTBCHHLIC OHlI/I6KI/I B IIPOBCACHUN
Wik 0hOPMIIEHHH SKCIIEPUMEHTA, B IIPABH-
J1ax pabOThI ¢ BEIIECTBAMHU U IPHOOPaMHU

Bricokuii — oTinu-
HO

a) paboTa BBINOJHEHA MTOJTHO, TPABUJIBHO,
0€3 CyIIeCTBEHHBIX OIIUOOK, C/ICIAaHbI BbI-
BO/IBI;

0) PKCIIEPUMEHT OCYIIECTBIICH 1O TUIaHY C
Y4eTOM TEXHUKU 0€30MacCHOCTH U MPaBUII
paboTBhI ¢ BEIlECTBAMU U IPUOOpaMu;

B) UMEIOTCSI OpraHU3aI[IOHHbIC HABBIKH
(moIepKUBAETCS YUCTOTA PabOYEro MecTa
U MOPSAZIOK Ha CTOJIE, 5KOHOMHO HCIIOIB3Y-
FOTCSI PEAKTHBBI).

YerHBI - ompoc
Ha  IpaKTuye-
CKOM 3aHATHUHU

Huskuit —
HEYJO0BJIETBOPH-
TEIILHO

- He3HaHHe MMPOrPaMMHOTO MaTepUaa;

- IpY OTBETE BO3HUKAIOT OLIHOKY;

- 3aTPyAHEHUS MPH BBITIOJHEHUH TPAKTH-
YEeCKHUX paboT.

[Toporossrii —
YIOBJIETBOPUTEIIb-
HO

- YCBOEHHE OCHOBHOT'O MaTepHaa,

- IPY OTBETE JIOMYCKAIOTCSI HETOYHOCTH;

- IPY OTBETE HEJOCTATOYHO MPABUIIbHBIC
(OpMYIHPOBKHY;

- HapyIICHHUE MOCIIE0BATEIBHOCTH B U3-
JI0>)KEHHH TPOTPAaMMHOTO MaTepuara;

- 3aTpy/IHEHHs B BBIOJHECHUH IPAaKTHYC-
CKMX 3aJIaHHH.

bazoBrii —
110

X0po-

- 3HaHUE MTPOTPAMMHOI0 MaTepHaa;
- TPaMOTHOE U3JNI0KEHHUE, 0e3 CyIIeCTBEH-
HBIX HETOYHOCTEN B OTBETE HA BOIPOC;

- IPaBUJIBHOE MIPUMEHEHHUE TEOPETUUECKUX
3HAaHUM;

- BJIaJieHUE HEOOXOJUMBIMU HAaBBIKAMU
MIPY BBIMOJHEHUHN U TPAKTHYECKUX 3a/a4.

Bricokuit  —
JTAYHO

oT-

- TIy00KO€ U MPOYHOE YCBOEHHE MPO-
rpaMMHOI'0 MaTepuara,

- TIOJTHBIE , ITOCJIEI0BATEIbHBIC , [PAMOT-
HBIC U JIOTUYCCKHA U3J1aracMbI€ OTBCTHI ITPU
BUIOM3MCHEHHH 3a/IaHHS;

- CBOOOJTHO CHPABIISFOIIIHECS] C TOCTABJICH-
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HBIMH 33/1a4aM¥, 3HAHHUSI MaTepHaa;
- IPaBHIJILHO 00OCHOBAHHBIC IPUHSTHIE
pelICHUS;

- BIIQJICHUE Pa3HOCTOPOHHUMH HaBBIKAMU
Y TPHUEMaMU BBITIOJHEHUS TPAKTHUECKUX
pabor.

KoHntposbHas Husknii — Hey no- JIOIIYCTHJI YUCJIO OIIMOOK U HETOUETOB
pabota BJIETBOPUTEIILHO IPEBOCXOJAIIIEee HOPMY, ITPU KOTOPOK
MOJKET OBITh BBICTABJIEHA OLIEHKA «3»
IToporossrii — €CIIU CTYJIEHT IIPaBUJIBHO BBIIIOJHWII HE
YIOBJIETBOPUTEIIb- | MEHEE IOJIOBUHBI pa0OThI UJIU JOIYCTUI:
HO He 0oJiee ABYX IpyObIX OIIMOOK; WK HE
Oosiee 0JHOM TPyOOH 1 OJTHOM HETpyOOit
OIIMOKHK K OJTHOTO HeJOoYEeTa; WK He Oosee
JIBYX-TPEX HErpyObIX OMIMOOK; MITH OJHOM
Herpy0oi oMOKU U TpeX HEJ0YETOB; U
IPU OTCYTCTBUU OLIMOOK, HO ITPU HAJTUYUU
YeThIpeX-TsITH HEJ0UETOB.
ba3oBblli — XOpoO- | CTYIEHT BBIIOJIHWI padOTy MOJHOCTBIO,
110 HO JIOIYCTHJI B HE: He OoJiee 01HON He-
rpy0oii OIMOKY ¥ OAHOTO HEA0YETA WU
He 0oJjiee IBYX HEJJ0YETOB
Bricokuii — oT- | paboTa BeIoTHEHA 0€3 OMMOOK, yKa3aHbI
JIMYHO BCE pacueTHbIe (POPMYJIbl, EAUHULIBI U3ME-
peHusi, 0e3 omKnOOK BBIIOJIHEHBI MaTEMa-
TUYECKUE PacueThl
Pedepar Hu3zkuit — veyo- Tema pedepara He pacKpbITa, OOHAPYKH-

BJICTBOPUTCIILHO

BACTCS CYNIECTBEHHOE HEMTOHUMAHUE TPO-
OJIEMBL.

IToporoserii —
YIOBJIETBOPUTEIIb-
HO

MMEIOTCSI CYILIECTBEHHbBIE OTCTYIJICHUS OT
TpeOoBaHuil Kk pepepupoBanuto. B yact-
HOCTH: T€éMa OCBEIICHA JIMIIIb YaCTUIHO;
JOMYIIEHbI (aKTUUECKHE ONTHOKHU B CO-
nepkaHuu pedepara Win Mpu OTBETE Ha
JIOTIOJTHUTEIBLHBIE BOIIPOCHI; BO BpeMs 3a-
IIUTHI OTCYTCTBYET BBIBOJ.

bazoBelii — x0po-
iy

OCHOBHBbIE TpeOOBaHUs K pedepaTy U ero
3alUTE BBIIOJIHEHBI, HO IIPX 3TOM J0Iy-
1IeHbl He104EThI. B yacTHOCTH, UMEIOTCS
HETOYHOCTHU B M3JI0)KEHUH MaTepuala; oT-
CYTCTBYET JIOTUYECKasl IIOCIIEJ0BATENb-
HOCTB B CY)KJICHHSIX; HE BbIJIEpKaH 00bEM
pedepara; uMeroTcs ymyuieHus B ohpopm-
JICHUU; Ha JIOTIOJHUTEIbHBIE BOPOCHI IPU
3aIUTE JIaHbl HETIOJIHbIE OTBETHI.

Bricokuit — ot-
JTAYHO

BBITIOTHEHBI BCe TpeOOBaHMS K Hammca-
HUIO © 3ammTe pedeparta: oO03HAUEHA
npoGiema u 000CHOBaHA €€ aKTyallbHOCTb,
cleNiaH KPAaTKUK aHaIW3 Pa3IUIHBIX TOUYEK
3peHHsl Ha pacCMaTpPUBAEMYIO MPOOIeMy U
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JJOTUYHO HU3JIOKECHAa COGCTBGHHaSI IIO3UIIHuA,
cOpMYJTHPOBAHBI BBIBOJIbI, TEMa PACKPhI-
Ta TOJIHOCTHIO, BBIJEPKAH 00BEM, COOIIO-
JIeHbI TpeOOBaHMs K BHENIHEMY Odopmiie-
HHUIO, OAaHbI IPaBUJIIBHBIC OTBCTHI HA J0-
HIOJIHUTEJIbHBIC BOITPOCHI.

6.2 HpOMe)KyTO‘lHaﬂ aTTeCTanud CTYACHTOB M0 JTUCIHUIIJINHE

ITpoMexyTouHass arrecrauus SBISETCA IPOBEPKOM BCEX 3HAHWN, HABBIKOB M YMCHMMU
CTYACHTOB, IPUOOPETEHHBIX B MPOIECCEe U3YUCHUS TUCIHUILTMHBL. POPMOI MPOMEXYTOUHOH aT-
TECTALMM 110 JUCLHUIUIMHE SBIISAETCS 3a4€T.

Jlnst ouLeHMBaAHUSA PE3YNbTATOB OCBOCHHs JIHUCLMIUIMHBI IIPUMEHSETCA CIEAYIOLIUE
KPUTEPUHN OLICHUBAHHS.

Kpurepun oueHnBaHus YCTHOI'O OTBETA Ha 3a4eTe
Onenka «3a4TEHO0» BBICTABIISETCS CTYACHTY, €CIH:

1. Bonpocs! pacKpbITHI, U3JI0KEHBI JIOTHYHO, 0€3 CYIIECTBEHHBIX OIIHOOK;

2. [ToxazaHO yMeHUE WITOCTPUPOBATH TEOPETUUECKHE MTOJI0KEHHUSI KOHKPETHBIMU
pUMepamu;

3. [TpoaeMoHCTpUPOBAaHO YCBOEHUE PaHEE N3YUYEHHBIX BOIPOCOB, C(hOPMUPOBaH-

HOCTh KOMITETCHIIUH, YCTONYMBOCTD UCIIOIBb3YEMbIX YMCHUN M HABBIKOB.
4. JlommycKarTCs He3HAYUTEIIBHBIE OITHOKH.
OueHka «He 32a4TEHO0» BBICTABIISICTCS, €CIIH:

1. He packpbITo OCHOBHOE cojiepKaHue yueOHOrO MaTepuaia;

2. OOHapy»KeHO He3HaHUe WM HeMOHMMaHue OoJiblIel Wi Hanbosee BaXXHOI ya-
CTH y4eOHOTO MaTepuana;

3. Jlomy1ieHs! OIMOKK B ONPE/ICIIEHIH OHSITHH, KOTOphIE HE UCIIPABIICHBI TIOCIIE
HCCKOJIBKHMX HAaBOAAIIHNX BOIIPOCOB,

4. He chopMupoBaHbl KOMIIETEHIIMN, YMEHHSI U HABBIKU.

6.3 Tunosblie KOHTPOJILHBIC 3aJaHUsl UJIM UHBIC MaTE€pUaJbl, H606X0)]I/[Ml)le AJIsA
OIICHKH PE3YyJbTATOB OCBOCHUSA NHCIHUIIIUHDBI

INPUMEPBI KOHTPOJIBHBIX PABOT
BapuaHT KOHTPOJIbHOI padoThI

3anaua 1. [Ipu ananuse crangapTHoro obpasua, cogepxamiero 1,47% Ag, Oblu mosy-
4yeHsl creayromue pe3ynbratel (%): 1,36; 1,45; 1,42; 1,32; 1,3. Onpenenuts S, P=0,95 wu cae-
JaTh BBIBOJ O BO3MOXXHOCTH CHUCTEMAaTHUYECKOW OLIMOKH B MCIOJIb30BAHHOM METOJE OINpeese-
HUA cepedpa.

3apgaua 2. MaccoBas 107 (%) CuO B MuHepane onpeaeny METogoM HOJOMETpUu Hu
METO/I0M KoMIuiekcoHoMeTpuu. [lo mepBomy mMeToay noiyumiu pe3ynbtatsl (%): 38,20; 38,00;
37,66. Ilo Bropomy (%): 37,70; 37,65; 37,55. 3HaUUMO 1M pa3IMyalOTCs PE3yIbTaThl JAaHHBIX
METO/A0B?

3agaya 3. BerunciauTs napaMeTpbl ypaBHEHUS I'PagyHpOBOYHON MPSAMOM 110 CIIETYIOIIHUM
JAHHBIM ONTUYECKOM MIIOTHOCTH CTaHAAPTHOTO pacTBOpa 3TaHoJa B OEH3017I€:!

Konnentparnus 6enzona ii, r/m 0,50 1,00 1,50 2,00 2,50
OnTuyeckast INIOTHOCTE 0,37 0,64 093 1,22 1,50

PaccunTath pe3ynpTaThl aHAIM3a U €T0 IOBEPUTENbHBIN HHTEepBaI (1ipu P=0,95) mist pac-
TBOpa OEH30J1a, €CIH B TPEX MapauieIbHbIX U3MEPEHHIX ONTHYECKas MIIOTHOCTh PacTBOpa OblLia
pasna: 0,90; 0,94; 0,88.
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YYEBHBIE 3ATAYHN

3aganue Ne 1
B aByx nabGopatopusx npu onpeaesneHuH KpeMHusl B OnonorndeckoM marepuane auddepennu-
QITBHO-CIIEKTPOPOTOMETPUUCCKHM METOOM TOIYYHIH CIEeayIomue pe3yabTathl (%):
I -0,84; 0,95; 0,91; 0,91
I1-0,90; 0,82; 0,96; 0,91, 0,81
Cyl1ecTByeT JIn 3HAUMMOE PACXOXJICHUE MEXIY pe3ylbTaTaMH JBYX Jiaboparopuii? Eciu Her,
0o0bEIMHUTE JAHHBIC B OJHY BBIOOPKY, PacCUMTAlTEe CpelHEe W JIOBEPUTCIBHBIA WHTEpBAI
(P=0,95). Ecnu na, npoBeuTe pacueThl sl KAKI0M JJaOOPaTOPUH B OTIEIbHOCTH.
3aganne Ne 2
Conepxanne hocdhopa B JIUCTHAX, MOJIYICHHOE CIIEKTPOPOTOMETPUIECKUM METOJIOM C 00pa3o-
BaHueM ¢ocdopuomomnbaeHoBoit (1)u dhochopropanaauneBomonudaeHosoi (1) kucnor, cocra-
BUJIO (MKI/KT):
I-3,3;4,0; 3,045
I1-25;4,0;3,3; 4,2
OrneHuTe BOCIIPOU3BOAUMOCTD JaHHBIX MPU HCIOJIB30BAHUU METOAUK. MOXKHO JIM JUIsl OLEHKH
conepxanus Gpochopa B IMCTHSIX OOBETUHUTH BCE TAHHBIE B OJIHY BEIOOPKY?
3apnanme Ne 3
[Ipu onpeneneHnn MOJEKYISIPHON MACChl IETICHHA METO/I0M 3JIEKTpodope3a B MOTHAKPUIAMUI-
HoM rene (1) m merogom renb-xpomarorpacduu (1) momydenst crienyromue pe3yabTaThl:
| -3,5-10% 3,3-10% 5,4-10% 3,6-10*
Il -3,2-10% 6,2-10% 3,0-10% 3,7-10*
Ecnu 3T0 BO3MOXKHO, paccuuTaiTe MOJICKYJISIPHYIO MacCy MENCHHA 0 JaHHBIM, IOJTy4YeHHBIM
NByMs MeTtonamu. Eciu HeT, paccuuTaiite ee IS KaKIOro METoJa B OTACIHHOCTH. YKaKUTE
JIOBEPUTEIIbHBIC HHTCPBAJIBI.
3amanne Ne 4
B pyaHOM KOHIIEHTpaTe ABa JIabOpaHTa OMPEAEISUIN COICp)KaHNe CBUHIIA U TTOIYYMIH CIIEAYIO-
e pe3ynbratsl (%):
I-1,15; 1,32; 1,17, 1,28; 1,14; 1,09
I1-1,08; 1,01; 1,10; 1,02.
MoHO 1 00BEIUHUTD 3TH PE3yJBTATHI IS pacyeTa colepKaHus CBUHIIA B KOHIeHTpaTe? Ec-
T J1a, pacCuuTaiTe ero Mo JaHHBIM JIBYX cepuil. Ecnu HeT, paccuuTaiite Ui KaKa0i cepuu B
OTJENEHOCTH. YKaXHUTE JTOBEPUTEILHBIC HHTEPBAJIBL.
3amanne Ne 5
Jlist TpoBEpKH TOMOTEHHOCTH 00pasiia MEIUIIMHCKOTO Tpernapara MpoaHaIn3upOBaU TOPIIHIO
U3 BEepXHEH M HIDKHEW yacTeil KOHTeiHepa W MONYYWIIM COJep:KaHWe OCHOBHOI'O KOMITOHEHTa
(%):
Bepx konTeitnepa — 26,3; 26,6; 26,1; 26,0; 26,9
Hwus xonTeiinepa — 26,8; 26,1; 25,9; 26,4, 26,6
YKa3bIBalOT 1K 3TU Pe3yabTaThl HA HEOJHOPOIHOCTH MpemnapaTa?
3aganue Ne 6
B o0Opa3ne crutaBa ompeaenwnu cojepaHue IMHKa rpaBumerpudeckuMm (I) u aromuo-
smuccuoHHbIM (I1) MmeTonamu. [lonydens! cneayromue pe3yabTaTsl (%):
| —15,25; 15,33; 15,16; 15,24
I1-15,9; 15,7; 16,6, 16,6; 14,8; 15,9
MOXHO I yTBEpXkAaTh, YTO PA3IUYAIOTCS: a) BOCHPOU3BOAMMOCTH METOAMK; 0) pe3ylbTaThl
onpeaeneHus [uHKa?
3aganue Ne 7
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Jlyist mpoBepKyU MPaBUIBLHOCTH XpoMaTorpaduueckoit (1) MeToquku onpeneneHus HUTPUT-HOHOB
HCITOJIH30BAJIM aTTECTOBaHHYIO criekTpodoromerpruueckyro (11) meroauky. PesynpTaTel aHamuza
OJIHOTO ¥ TOTO k€ 00pa3iia (MKI/MIT) MPUBEICHBI HUXKE:
1-1,04;1,12; 0,98; 1,08; 1,11
I1-1,24;1,22;1,30; 1,09; 1,17
Mo>xHO 1T yTBEpKIaTh HAJIMYHE CHCTEMATHUYECKON MOTPELIHOCTH B XpoMmarorpadudeckoi Me-
TOJUKE?
3aganue Ne 8
[Tpu ompenenenun 1,1 — numermnruapazuHa copOrHoHHO-PoTomerpuueckuM(l) U xpomaro-
Mmacc-criekrpomerpudeckumM (1) meronamu B rnpoOe MPOMBIIUIEHHBIX CTOKOB MOJTYYEHBI CIETy-
IOIIUE TaHHBIE (MT/11):
I-0,72;0,88; 0,78; 0,94; 0,78
Il - 0,86, 0,64; 0,77; 0,71, 0,60; 0,62
Cy1iecTByeT 11 3HaYMMOE PACXOXKACHUE MEXKIY pe3yIbTaTaMH aHATH30B?
3amanue Ne 9
Jlis mpoBepKy MpaBUILHOCTH HOBOW KyJoHOMeTpudeckoi (1) MeToauku onpeaencHuss Upuaus B
MJIATUHOBOM KOHIIEHTpaTe UCmojib3oBaiu arrectoBannyto (1) meroguky. [lpu ananuze omHoro
U TOTO e 00pasiia MoJydeHsl ciaeayrouie pe3ynbratsl (%):
1-1,34;1,34;1,29; 1,33; 1,31; 1,32
I1-1,33; 1.29; 1.30; 1.35; 1.29; 1.33
3ananue Ne 10
B Meronuke yka3aHO CTaHIApPTHOE OTKJIOHEHHE MOTEHIIMOMETPUYECKOTO OMpPENEICHUsS XpoMma
00=0,017% nns xormentpamnuii okosio 3% Cr. [Ipu uccienqoBaHusIX MOTYYHUIOCh HECKOIBKO 00-
nee Boicokoe 3Hauenue S = 0,024% Cr npu f = 6 crenensx cBo6oabl. Hago BBISICHUTE, HE IOBHI-
CUJIACh JIM cily4yaiiHasi omuoka?

BOIIPOCHI AJI51 OITPOCA

Tema 1 HexoTopble MeTpoJIOTHYECKHE ACIIEKThI XUMHUYECKOI0 aHAJIN3a
1.Mo>xHO 511 onpeAennTh ICTUHHHOE 3HaY€HNE N3MEPSIEMON BEIMYNHBI?
2.3anumute GopMyITy AJisl OTpeIeTICHUs TOTPEITHOCTH pe3yIbTaTa U3MEPEHHS.
3.IlpoBenuTe KiIaccu(UKALUIO MOTPEIIHOCTEN N3MEPEHHH B 3aBUCUMOCTH OT XapakTepa MposiB-
JICHUS.
4.01TnMyaroTcs M MPU3HAKM KIACCU(HUKAIMU MOTPEIIHOCTeH pe3ysbTaTOB W3MEPEHUH U Io-
IPELIHOCTEN CPENCTB U3MEPEHUI?
5.HaOmromaetcst in Kakas-HUOYZb 3aKOHOMEPHOCTh B TOSIBJICHUHU CIIyYalHBIX MOTpEIIHOCTEH
U3MEpEeHUit?
6.KakuM 00pa3oM MOXXHO CYIIECTBEHHO YMEHBUIMTH CIIydailHble MOTPEIIHOCTH H3MEpPEeHU?
MO>KHO JI1 COBCEM YCTPAaHUTh CIIy4alHbIE TOTPEIIHOCTH?
7.MOHO JI1 yCTpaHUTh CUCTEMATUYECKHE IOTPEILIHOCTH?
8.MoxeT i cucTteMaTuyecKkasi HOrpelIHOCTh U3MEPEHUsI U3MEHATHCS MPU MOBTOPHBIX U3MEpe-
HUSX OJHOHN M TOH ke (PU3HUECKON BEIUYUHBI?
9.MoxeT 11 abCcoNoTHas! MOTPEIIHOCTh U3MEPEHNUN B MTOJIHOM Mepe CIy>KUTh MOKa3aTeaeM ToY-
HOCTH U3MEPEHUIT?
10.Kak n3MeHsA€eTCsl OTHOCUTENbHAS NOTPENTHOCTh U3MEPEHUN C YMEHBIIEHUEM JIEUCTBUTENBHO-
IO WX U3MEPEHHOT0 3HAUYEHUSI U3MEPSEMON BETUYNHBI?
11.Ykaxxute npununMHbl BOSHUKHOBEHHSI [IOTPEMIHOCTH METO/1a U3MEPEHU.
12.MO»HO 71 YCTPaHUTb IPOrPECCUPYIOLINE TOTPELIHOCTH?
13.IlorpemHoCTh METO/IA U3MEPEHUH 110 XapaAKTEPY MPOSABICHUSI OTHOCUTCS K CUCTEMAaTHYECKON
WIH CIy4yailHON morpemHoctu?
14.Yxaxute NpUUMHbI BOSHUKHOBEHHUS JOTIOJIHUTENBHON NIOTPELIHOCTU CPECTBA U3MEPEHUH.
15.Yem 00ycnoBiieHO HaTM4YKMe JUHAMUYECKON MOrPEUTHOCTH CPECTBA U3MEPEHU?
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16.IIpuBenuTe KiIaccu(UKALMIO TOTPEIIHOCTEH M3MEPEHHUs MO0 3aBHCUMOCTH a0CONIOTHOM MO-
TPEITHOCTH OT 3HAYCHUH U3MEPSEMON BEITUYNHBI.
17.YTo xapakTepu3yeT TEPMUH «HEONPEAECIEHHOCTh U3MEPEHUS»?
18.Ykaxkute 1Ba TUIIA HEONPEAEIEHHOCTH U3MEPEHHUI B COOTBETCTBUHU CO CIIOCOOOM OLIEHKH MX
YHUCJIEHHOT0 3HAUYEHUS.
19.Ha3oBuTe npudmHbl pa3pabOTKH HOBOM KOHILIENUH IPEACTABICHUS Pe3yJIbTaTOB U3MEPEHUIN
Y BBEJICHUSI HOBOT'O TEPMUHA «HEONPEEIIEHHOCTh U3MEPEHUS.
20.0Onpenenure, yeMy paBHa MpeeabHas NOTPEIHOCTb, 00YCIOBIEHHAs! OKPYTJIEHUEM.

Tema 2 CucreMaTH4yecKue NOrpelIHOCTH XMMHYECKOI0 AHAJIH3A
. CucreMaTn4ecKue MOrpeHOCTH U UX THIIbI
. OCHOBHBIE UCTOYHUKHU CUCTEMAaTUYECKUX MTOTpeIIHOoCcTeN | THna u ux pacuer
. Knaccugukanus cucremarnueckux norpemsocreit 1l tuna.
. IHCTpyMeHTaJIbHBIE IOTPEIIHOCTH U UX YCTPAHEHUE
. PeakTHBHBIE IOTrPEIIHOCTH. YUET CTENIEHN YUCTOTHI M MEIIAIOUIETO IEHCTBUS PEAKTHBOB.
. [Torpemuoctu mpo600TO6OPa ¥ MPOOOIIOATOTOBKH.
. Ilorpemnoctn nHTEpnpeTanyuy. HaMBUAYanbHbIE IOINPENTHOCTH OIIEpaTopa.
. PannoMu3anus cucTeMaTnyecKuX MOrPEeIIHOCTEMN.

Tema 3 Ciryyaiinbie OTPEeIIHOCTH XHMHYECKOI0 AHAJIN3a
1. HazoBuTe Hanbosee yHUBEpCAIbHBIEC CITIOCOOBI ONMUCAHUS CITYYaHBIX BEJTUYHH.
2.0numuTe GOpMHUPOBAHUE 3aKOHA paclpeieeHus IIIOTHOCTH BEPOSITHOCTEH CilydyaitHON Beu-
YUHBI.
3. 3anuiuuTe yciaoBUe HOPMUPOBaHUS AU(QepeHnanbHOro 3aKkoHa pacipeaesieHus CirydyaifHoMl
BEJIMYMHBI.
4. 3anumure BEpOATHOCTb P rnonajgaHus ciay4aiHOW BEIMYMHBI X B HHTEpBANOTX1 10 X2 mnpu u3-
BeCTHOM Jin(depeHIInaILHOM 3aKoHe pacnpeaeneHus f(X).
5. [laiite onpezneneHre UHTErpalbHOW (QYHKIUM pacupeeseHus, IpuBeaAnTe ee rpaduk U mnepe-
YHUCJINTE OCHOBHBIE CBOICTBA.
6. [losicHUTE CYTh pa3lIUYHbIX CIIOCOOOB HAXOXKJIEHUS LIEHTpa pacupeeseHHs ClyJyaiiHO! Benu-
YUHBI.
7. Kakue cnocoObl HaxOXJI€HHs IIEHTpa paclpeesieHus cllyyailHON BeJWYMHBI Hanbosee 4yB-
CTBUTEJIbHBI K HAJIMYHUIO TIPOMaXOB.
8. 3anuiuTe GopMyIIbl U HaYaldbHBIX U IIEHTPAJIbHBIX MOMEHTOB paclpe/lelIeHUui TUCKPETHBIX
Y HEMPEPBIBHBIX CITyYalHbIX BETUYMH.
9. Uto XapakTepHu3yeT AUCIepcHs caydaiHON BeTUUUHbI?
10. Onpenenute TOYSUHYIO OIIEHKY MaTEMATUYECKOTO OXKHIAHUS CIyYaliHOW BETMYNHBI.
11. SBnsercst nu TOYeyHasl OLEHKA JMCIEPCHUU HECMEIIEeHHOM M cocrositenbHOM. IlpuBeaure
bopMyIly 17151 TOYEUHOM OLEHKH JUCTIEPCUH.
12. Ilpueaute Qopmyny g oueHku CKO. Kak csazanel CKO u paccesHue pesysbTaToB
HaOIIONECHUI?
13. Onpenenute XxapaKTEpUCTUKN HOPMAIBHOTO 3aKOHA PACIpeesIeHHs], COTJIACHO LIEHTPaIbHOM
npeaesIbHON TeopeMe Teopuu BeposTHocTel. [IpuBenute hopmyny nist pacnpeneneHus ['aycca.
14. Tlepeuncnure BUIBI pacrpeesleHUil C1ydalHbIX BETUYUH, ISl YUCIOBBIX OLIEHOK KOTOPBIX
MO3KHO HMCII0JIb30BaTh NMPEAEIbHYI0 MOIPEUTHOCTb.
15. JTaiiTe onpeneneHne KBaHTHIILHON OLIEHKU TOTPEIIHOCTH.
16. Yro o3Hayaer yTBepKIEHHE, YTO JOBEPUTEIHLHOMY MHTEPBaTy +3GCOOTBETCTBYET JOBEpPH-
TenbHas BeposTHOCTh P = 0,9977
17. Kakum 06pazoM OCyIIECTBISIETCS CyMMHPOBAaHUE CTaTUCTHUYECKH HE3aBUCHMBIX OTIEJIbHBIX
COCTABJISIOLIMX CITyYaiHBIX MOTPEIIHOCTEN ?
18. B yem 3axirouaeTcss HEJOCTATOK OICHHBAHUS CIIYYalHBIX TOTPEIIHOCTEH JOBEPUTEIHHBIM
UHTEPBAIOM?
19. Jlaiite ompeneneHue MOHATHIO IpyOas morpemHocTb. Ha3zoBuTe mpUUYMHBI €€ BO3ZHUKHOBE-
HUSL.

~N LN N R W N~
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20. ITosicHUTE CYyTh KPUTEPUEB BBISBICHUS TPYOBIX MOTPEIIHOCTEH : KPUTEPUUKTPEX CUTMY, KPHU-
Tepuii PoMaHOBCKOT0, BapyualMoOHHbIA KpuTepuil Jlukcona.
21. Haunbosiee yHUBEpCAIbHBIE CTIOCOOBI OMTUCAHUS CITyYalHBIX BEJIMYUH.
22. Onummte GopMUpPOBAHUE 3aKOHA PACTIPEICICHUS TUIOTHOCTH BEPOATHOCTEH CIIy4ailHOM Be-
JTUYUHBI.
23. Banumwure ycinoBue HOpMUpoBaHMs IUD(epeHIINAIBHOTO 3aKOHA paclpe/esieHus CIydai-
HOW BEJIMYMHBI.
24. 3anumuTe BEpOSATHOCTh P momnajaHusl cly4ailHOM BEJIWYUHBI X B MHTEPBAJIOTX1 JO0 X2 MPHU
u3BecTHOM JupdhepeHInanTbHOM 3aKkoHe pacrpenesieHus f(x).
25. JlaiiTe onpeneneHUe UHTErPaIbHON (QYHKIIMM pacrpeiesieHus, MPUBEAUTE e rpaduK u Ie-
pEUHCIIUTE OCHOBHBIE CBOMCTBA.
26. [losicHUTE CYTh pa3IMYHBIX CIIOCOOOB HAXOXKICHHS IIEHTPA PACIpECICHUs CIIydyaliHON Be-
JTUYUHBI.
27. Kakue crmocoObl HaX0XKACHHS IIEHTPa PACTIPEISICHUS CIyIaliHOW BETUYMHBI HanOoJiee 4yB-
CTBUTEJIbHBI K HAJTUYHUIO TPOMAXOB.
28. Uto xapakTepu3yeT JUCIIEPCHUS CITy4alHON BETUYHHBI?
29. OnpenenuTte TOYCUHYIO OIEHKY MaTeMaTUYeCKOr0 OXKUIAHUS CITy4YalHON BEJTMYHUHBI.
30. SBnsieTrcs nM TOYEUYHAsl OLIEHKA JUCIEPCUM HECMELIEHHOM U cocrosiTenbHoil. IIpuBenure
dbopmMymy JIJIst TOUEYHOM OLIEHKU JUCTICPCUH.
31. IIpueaure dopmymny ans ouenku CKO. Kak cszanei CKO u paccesHue pe3yibTaToOB
Ha0Jr01eHU I ?
32. Onpeaenure XapakTepUCTUKH HOPMAJIbHOTO 3aKOHA PACIIPEEIICHUS, COTJIaCHO LIEHTPAJIbHON
npeenbHON TeopeMe Teopun BeposTHocTel. [IpuBenure hopmyiry mis pacnpenenenus ["aycca.
33. JlaiiTe onpeeieHre KBaHTUIbHOM OIIEHKH OTPEITHOCTH.
34. Yto o3Ha4aeT yTBEpPKIEHUE, YTO JOBEPUTEILHOMY HMHTEpBaTY +3GCOOTBETCTBYET J10BEPH-
TeJIbHasi BeposATHOCTH P = 0,997?
35. Kakum 006pa3om OCyIIECTBIISIETCS CYMMHPOBAHHE CTAaTUCTUYECKH HE3aBUCHUMBIX OTACIIBHBIX
COCTABJISIFOLIUX CIIyYailHBIX OTPEITHOCTEM?
36. B uem 3akitodaercs HEJOCTATOK OIICHUBAHUS CIIyYaWHBIX MOTPEIIHOCTEH JTOBEPUTEIHLHBIM
MHTEPBAJIOM?
37. JlaiiTe ompeneneHue MOHATUIO TpyOasi morpemHocTs. HazoBute mpUUMHBI €€ BOSHUKHOBE-
HUSL.

Tema 4 JineMeHTHl 001Iell TeOpUM OMIMOOK B NMPHUJI0KEHUH K 00padoTke pe3ysibTaTOB

XHMHYECKOr0 aHAJIN3a
1. [IpuBenrTe OCHOBHBIC 3a/1a41 TEOPUH OITHOOK.
2. Kak ocyuiecTBisieTcsl pacyeT NOTPEIIHOCTEN OTAEIbHBIX 3TallOB XUMUYECKOTO aHaIu3a?
3. Kak ocymecTBisieTcs BBIOOp ONTUMATBHBIX YCIOBUN MPOBEACHUS XMMHUYECKOTO aHaIn3a?
5. [lepeuncnure HECKOIBKO METOJIOB AMMPOKCUMAITUHN (PYHKITHIA.
4. B 4em cOCTOUT CYIIHOCTh METO/Ia HAUMEHBIIINX KBAJAPaTOB?
5. Kakum 06pazoM mpuMeEHSIeTCS METOJ HaUMEHBIINX KBaJIpaToB I ONTUMU3AINH JTUHEHHBIX
3aBUCUMOCTEN?
6. IIpuBeauTe nmpuMep NPpUMEHEHHS] METOa HAMMEHbBIIINX KBAJIPATOB JIJIsl ONTUMM3ALMN JINHEH-
HOW 3aBUCUMOCTH.
7. llpuBenure npuMep MPUMEHEHUs] METOJIa HAUMEHBIIMX KBaJpaTOB AJisi ONTUMU3AIUU HEJU-
HEWHOW 3aBUCUMOCTH.
8. B ueM cOCTOUT CYIITHOCTh METO/Ia THHEHHOW WHTEPIONSIIMU (DYHKIIAN?
9. Ilokaxkute Ha MPUMEPE TPUMEHUMOCTh METOJA JIMHEWHON MHTEPIOISIUA B AaHATUTHYECKOU
XUMUH.

Tema 5 OcHOBBI JUCIIEPCHOHHOI0 AHAJIM3A B NMPHJIOKEHUH K 00padoTke pe3y/ibTa-

TOB XHMHYECKOI0 aHAJIHu3a
1. aiite onpenenenue GakTOPHOTO aHATN3A
2. Kakum 06pa3oM oCyIIecTBISETCS pealn3anus pa3inyHbIX PaKTOPHBIX cXeM?
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3. Uto npexacraBiseT coO0# TMHEHHass KOpPe ALy, 1 KaKUMH [TapaMeTpaMH OHa OMHUChIBAETCS ?
4. Kak npou3BOAMTCS OLIEHKA 3HAYMMOCTHU BIUSHMS M3y4yaeMbIX (DAKTOpPOB Ha BOCIPOM3BOIU-
MOCTb?

5. Kak HaiiT 3HaUMMBIe Pa3IMIusi MEXKTy BEBIOOPOUYHBIM CpeTHUM?

6. B 4eM cocTOUT KOJIMYECTBEHHASI MEpa Pa3IndKs MEKIY BEIOOPOUYHBIM CpPEIHUM?

TPEBOBAHUSA K ®OPME OTUYETA 110 JIABOPATOPHOM PABOTE

JlabopatopHast pabora opopMisieTcss B TETpagu KaxJIbIM CTYJCHTOM CaMOCTOSITEIBHO.
Vka3pIBaeTcsi Ha3BaHue padoThl, popMynupyroTcs 1einb. [lanee onuceiBaeTcst X04 paboThl, IPU-
BossATCS (ecam Tpedyercs) (opMyJibl, pacUeTHBIE COOTHOLICHHUS U PE3YJIbTAaThl PACUeTOB (IKCIIE-
PUMEHTOB) B BUJIE TaOJIUL, CXEM, PUCYHKOB U I'papuKoB. B cOOTBETCTBUHU C 0’KUAAEMBIMU U I10O-
JyYEHHBIMU pe3yJIbTaTaMU JIENAI0TCSI BBIBOJBI 00 YCHEIIHOM (HEYJauHOM) BBINOJIHEHUM 3aja-
HUS, IPOU3BOAUTCS aHAJIU3 JOIMYIIECHHBIX OIUMOOK U MPEeAIaraloTcsl BapuaHThl UX YCTPAHEHUs, a
TaKOKe MPEJUIaraloTCs CHOCOObI MOyYeHUs! HanboJIee ONTUMAIbHBIX PE3YJIbTaTOB.

TEMBbBI PE®OEPATOB
. HeonpeieneHHOCTh pe3yIbTaToOB aHAIN3A.
. BoisiBieHMe cucTeMaTHueCKUX MOrPEIIHOCTEH XUMUYECKOT0 aHaIn3a
. ICTOUYHUKY NOTPeIIHOCTH Pe3yJIbTaTOB XUMUYECKOT0 aHaAJIN3a
. OMIIUPUYECKHUE U TEOPETUUECKUE paclIpeesICHUs
. IlpoBepka CTaTUCTUUECKUX THIIOTE3
. AucnepcronHbIil aHanus
. OKCIIEpUMEHTAJILHOE OIIPEIEIICHUE TPABUIIBHOCTH
. Mcrionbp30BaHKe 3Ha4EHUM OKA3aTeNel TOYHOCTH Ha IIPAKTUKE
. BHyTpeHHu# aHanu3 kayecTBa pe3yibTaTOB XMMUUYECKOIO aHATIN3a

O 00 1IN DN K WK —

IPUMEPBI TECTOBBIX 3AJAHUI

Tema: «OCHOBBI METPOJIOTHI
1. YkaxuTe 11e71b METPOJIOTHU:
1) obecnieueHre eAMHCTBA U3MEPEHUN C HEOOX0AUMOI 1 TpeOyeMol, TOUHOCTHIO;
2) pa3paboTKa U COBEPIICHCTBOBAHHE CPEACTB U METOJIOB M3MEPEHHMIA TTOBBIIIEHHUS KX TOYHOCTH
3) pa3paboTka HOBOI U COBEPIIIEHCTBOBAHUE, ICUCTBYIOIICH MPaBOBOW U HOPMATUBHOM 0a3blI;
4) coBepIICHCTBOBAHHUE YTATIOHOB €IUHUI] U3MEPEHUS JUIS TOBBIIEHUS UX TOYHOCTH;
5) ycoBepIlIeHCTBOBaHHE CIIOCOOOB MepeAayu eIMHULl U3MEPEHHH OT 3TajJOHa K U3MEPSEMOMY
00BEKTY.
2. YKaxuTe 3a7ja4i METPOJIOTHU:
1) obecnieueHre eAMHCTBA U3MEPEHUN C HEOOXOIUMOM U TpeOyeMol TOUHOCTHIO;
2) pa3paboTKa 1 COBEPIICHCTBOBAHKUE CPEJICTB U METOJIOB U3MEPEHUH; TIOBBIIIIEHUE UX TOYHO-
CTH;
3) pa3paboTka HOBOI U COBEPIIICHCTBOBAHUE JCHCTBYIOIIEH TPAaBOBOM M HOPMATUBHOM 0a3bl;
4) COBEpIIICHCTBOBAHKUE YTAIOHOB €IUHUI] U3MEPEHUS IS TOBBILIEHUS UX TOYHOCTH;
5) ycoBepIIIEHCTBOBAHHE CIIOCOOOB MEPEAauu eIMHULl U3MEPEHHUH OT 3TajJoHa K U3MEPSEMOMY
00BEKTY;
6) YCTaHOBJICHHE Y BOCIIPOU3BEACHHUE B BHJIC TAJIOHOB €IMHUI] U3MEPCHUM.
3. OxapakTepu3yiTe MPUHIIUI METPOJIOTHH «EIUHCTBO U3MEPEHUN»:
1) pa3paboTka u/uiau MpUMEHEHNE METPOJIOTUIECKUX CPEJICTB, METOOB, METOJIUK U IPHEMOB
OCHOBLBIBACTCA HA HAYYHOM SKCIICPUMCHTE U aHAJIN3E;
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2)cocTosiHuEe U3MEPEHU, TPU KOTOPOM UX PE3yJIbTaThl BBIPAXKEHBI B TOMYIIEHHBIX K IPUMEHE-
Huto B Poccuiickoit denepanny eqMHNALAX BEIUYHH, a TOKA3aTENIN TOYHOCTH U3MEPEHUI HE BbI-
XOJIAT 32 YCTAHOBJICHHBIE TPAHULIBI;

3) cocTostHME CpeCTBA U3MEPEHU, KOTJa OHU NPOrpalyHpOBaHbl B y3aKOHEHHBIX €IMHULIAX U
UX METPOJIOTHYECKHE XapaKTEPUCTUKU COOTBETCTBYIOT YCTAHOBICHHBIM HOPMaM.

4. Kakue u3 nepedyrcieHHbIX ClI0c000B 00eCIeunBatOT €IMHCTBO U3MEPEHUSL:

1) npuMeHeHne y3aKOHEHHbBIX €JUHUL] U3MEPEHUS;

2) onpezeneHue CUCTEMAaTHYECKUX U CIIy4alHbIX IOTPEIIHOCTEH, yUeT UX B pe3yJIbTaTax U3Me-
pEHUI;

3) npuMeHeHue CPeACTB U3MEPEHHUS, METPOJIOTMUECKUE XapaKTEPUCTUKH KOTOPBIX COOTBET-
CTBYIOT YCTaHOBJIEHHBIM HOpMaM;

4) npoBeJIeHNE U3MEPEHUIM KOMIIETEHTHBIMH CIICIIHAIUCTAMH.

5. Kakoli pa3zaen nocBsiieH H3y4eHUI0 TEOPETHUECKUX OCHOB METPOJIOTHH:

1) 3akoHOaTEIBHAS METPOJIOTHUS;

2) mpakTH4€ecKasi METPOJIOTHUS;

3) mpukJagHas METPOJIOTHS;

4) TeopeTndeckasi METPOJIOTHS;

5) aKcnepUMeHTaIbHAsE METPOJIOTHSI.

6. Kakoii pa3ien paccMaTpuBaeT paBuiia, TPEOOBAHUS U HOPMBI, 00ECIICYHBAIOIINE PETYIIUPO-
BaHUE U KOHTPOJIb 33 €IMHCTBOM U3MEPEHMIA:

1) 3akoHOAaTEIBHAS METPOJIOTHS;

2) mpakTH4ecKasi METPOJIOTHUSI;

3) mpukJagHas METPOJIOTHS;

4) TeopeTnyeckasi METPOJIOTHS;

5) aKcnepUMeHTaIbHAsE METPOJIOTHSI.

7. YKaXuTe 00BEKTHI METPOJIOTHH:

1) PoctexperynupoBanue;

2) METPOJIOTUYECKUE CITYKOBI;

3) METpOJIOTUYECKUE CITYKObI FOPUIUIECKHIX JIHII;

4) Hepu3nMUeCKUe BETUUNHBI;

5) npoaykuus;

6) busnyecKrue BETNYUHBI.

8. Kak Ha3pIBaeTCs KaUeCTBEHHAs XapaKTePUCTHKA (PU3NUECKON BETUUHHBI:

1) BenuuuHa:

2) enuHuIa PU3NYECKON BETUUNHBI,

3) 3HaueHue PU3MUECKON BEITUIHHBI,

4) pasmep;

5) pa3MepHOCTh

9. Kak Ha3bIBaeTCsl KOJIMYECTBEHHAS XapaKTePUCTUKA (PU3NUECKOIN BEINUNHBIL:

1) BenuuunHa;

2) enquHAIA (PU3HUECKON BEIIUYUHBL;

3) 3HavyeHne pU3NIECKON BEITMUNHBI,

4) pazmep;

5) pa3MepHOCTb.

10. Kak Ha3pIBaeTcs 3HaUeHUE (DU3HUECKON BEIMYUHBI, KOTOPOE UACATLHBIM 00pa30M OTpaskajio
OBl B KAYECTBEHHOM U KOJIMYECTBEHHOM OTHOIIICHHUSX COOTBETCTBYIOUIYIO (PU3UYECKYIO BETUUH-
HY:

1) neiicTBUTEIBHOE;

2) UCKOMOE;
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3) uCTUHHOE;

4) HOMUHAJILHOE;

5) daktuueckoe.

11. Kak Ha3pIBaeTcst 3HaueHUE (PU3HMUECKON BEITMYMHBI, HAHAEHHOE IKCIIEPUMEHTAIBHBIM ITyTEM
Y HACTOJIbKO OJIM3KOE K UICTUHHOMY, YTO JJIsl IOCTaBJICHHOM 3a7]aui MOKET €ro 3aMEHHTh:

1) neficTBUTEIBHOE;

2) UCKOMOE;

3) UCTUHHOE;

4) HOMUHAJILHOE;

5) dbakTuyeckoe.

12. Kak Ha3pIBaeTcsi GPUKCUPOBAHHOE 3HAYCHHUE BETMUMHBI, KOTOPOE MPUHSATO 32 AUHHILY J1aH-
HOW BEJIMYMHBI U IPUMEHSETCS ISl KOJIMYECTBEHHOTO BBIPAXKEHUS OTHOPOIHBIX C HEH BEIMUYUH:
1) BemnuuHa;

2) eAVHMIIA BETUYHHBI;

3) 3HavyecHHE PU3NICCKON BEITMUNHBI,

4) nokasares:

5) pa3mep.

13. Kak Ha3bIBaeTcs enquHuIa GU3NYECKO BETUYUHbI, YCIOBHO MPUHATAS B KAYECTBE HE3aBH-
CHUMOMH OT JIpyTuX (PU3HMUECKUX BEIUIHH:

1) BHEcuCTEMHA,

2) moJIbHAs;

3) cucreMHas;

4) kpatHas;

5) ocHOBHasl.

14. Kak Ha3bIBaeTcs enquHuIa GU3NYECKON BETUYHHBI, OMpeenseMas Yyepe3 OCHOBHYIO €TUHUILY
buznYeCcKOil BETUYHHBIL:

1) ocHOBHas;

2) npou3BOHas;

3) cucremHas;

4) kpaTtHas;

5) nonbHas.

15. Kak Ha3pIBaeTcs equHUIa (PU3NYECKON BETUYMHBI B 1IEJI0€ YHUCIIO pa3 O0IbIIe CHCTEMHON
€IMHUIIBI PU3NYECKOM BETMUUHBIL:

1) BHecucTeMHas;

2) moJyibHas;

3) xpatHas;

4) ocHOBHa4;

5) npou3BoaHAs.

16. Kak Ha3pIBaeTcs equHUIA GU3NYECKON BETMYHUHBI B 1I€JI0€ YUCIIO pa3 MEHbIIE CHCTEMHON
€AMHUILIBI PU3NYECKON BETMUHMHBIL:

1) BHECHCTEMHaS;

2) noJibHAas;

3) kpatHas;

4) ocHOBHa;

5) npousBoaHasl.

17. HazoBuTe CyOBEKTHI TOCY1apCTBEHHOW METPOJIOTHUECKON CITY>KOBI.

1) POCTEXPEI'YJIMPOBAHUE

2) 'ocynapcTBeHHBIN HAyYHBIH METPOJIOTMUECKUN LEHTP;

3) MeTposiornyeckas ciyx0a oTpaciei;
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4) MeTposiorudeckas ciyx0a mpeanpusITHiA;

5) Poccuiickas kanmuOpoBoYHas CiIy»o0a;

6) LEHTPbI CTAaHIAPTU3ALNHU, METPOJIOTUHN U CEPTUPHUKAIHH.

18. JlaiiTe onpeneneHue MOHATHS «METOIUKA U3MEPEHUII»:

1) uccrnenoBanue U NOJATBEPKICHIE COOTBETCTBUS METOIUK (METO/IOB) U3MEPEHUHN YCTaHOBIICH-
HBIM METPOJIOTHYECKUM TPEOOBaHUSM K U3MEPEHUSIM;

2) COBOKYITHOCTh KOHKPETHO OIMCAHHBIX OIEPalnii, BHIMOJIHEHNE KOTOPBIX 00eCeynBaeT mo-
Jy4YeHUE Pe3yJIbTaTOB U3MEPEHHH C YCTAaHOBJICHHBIMU NIOKA3aTEIsIMU TOYHOCTH;

3) COBOKYITHOCTb OMepaluii, BHITOIHAEMBIX B IEJIAX ONpPEAETICHHS 1eHCTBUTEIbHBIX 3HAUCHU N
METPOJIOTHUECKUX XapaKTEPUCTUK CPEICTB U3MEPEHUI;

4) COBOKYMHOCTb OTEpaInii, BBIMOIHIEMbIX JJIS1 ONPEeNICHHsI KOJTMYECTBEHHOTO 3HAYCHUS Be-
JTUYHHBI;

5) COBOKYITHOCTb CPEJICTB U3MEPEHUI, ITpeIHa3HAYCHHBIX JIJIs1 K3MEPEHUN OJTHUX U TEX KE Be-
JIMYUH, BEIPQXKEHHBIX B OJHUX M TEX K€ €AMHUIIAX BEJIMYMH, OCHOBAHHBIX HA OJTHOM U TOM K€
NPUHIAIE ACWCTBUS, UMEIOIINX OJMHAKOBYIO KOHCTPYKIIMIO U H3TOTOBJICHHBIX 110 OHOM M TOH
Ke TEXHUYECKOH TOKYMEHTAIINH.

19. Kak Ha3bIBaeTCs aHAIU3 U OLIEHKA MTPABUJIBHOCTH YCTAHOBICHUS M COOIOICHUSI METPOJIOTU-
YecKuX TpeOOBaHUI MPUMEHUTENBHO K 00BEKTY, II0JIBEPTaeMOMY IKCIIEPTH3E:

1) akkpenuTanys IOPUINUECKUX JIUI U MHIUBHUYaIbHBIX MPEAIPUHIMATEIICH Ha BBHITIOTHEHUE
paboT W/MiM OKazaHue yCIayT o0acTu 00ecreueHus eUHCTBA H3MEPEHUI;

2) arrecTanys METOIUK (METOI0B) U3MEPECHHIA;

3) rocyIapCTBEHHBIN METPOJIOTUYECKUI HAI30D;

4) MeTposoruuecKast SKCepTu3a;

5) moBepKa CpeCTB U3MEPEHUIA;

6) yTBepKJIeHHE THIIa CTAaHAAPTHBIX 00PA3I[0B UM THUIIA CPEICTB

A3MEPEHUM.

20. Kak Ha3pIBaeTCs COBOKYITHOCTD OTI€PAIINH, BBITIOTHIEMBIX ITHS OTIPEICICHUS KOJTMIECTBECH-
HOTO 3HAYEHUS BEIIMIUHBI:

1) BenuuunHa;

2) 3HaYeHHE BENUYHH,;

3) u3mepeHue;

4) xanubpoBKa;

5) noBepka.

21. Ykaxute BUABI U3MEPEHU 1O crIoco0y MOTyyeHHs HHPOpMAIUU:

1) nuHaMuuecKue;

2) KOCBEHHBIE;

3) MHOTOKpATHEIE;

4) OTHOKpaTHBIE;

5) npsimble;

6) COBMECTHBIE;

7) COBOKYIIHBIE.

22. YkaxuTe BUAbI U3MEPEHHI IO KOJIMYECTBY U3MEPHUTEIbHON HH(OpMAIHH:

1) nuHaMuUecKue;

2) KOCBEHHBIE;

3) MHOTOKpAaTHBIE;

4) OTHOKpATHEIE;

5) npsimble;

6) cTaTUYECKHe.
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23. YkaxxuTe BUIBI U3MEPEHUS 110 XapaKTepy U3MEHEHUS MOJTydaeMoi HHPOPMAIIUH B TIPOIECCE
U3MEpEHUS:

1) nuHamMuyeckue;

2) KOCBEHHBIE;

3) MHOTOKpPAaTHBIC;

4)oTHOKpaTHBIC

S)upsimble;

6)cTaTU4EeCKHE.

24. Ykaxxute BUAbl U3BMEPEHUN 110 OTHOLLEHUIO K OCHOBHBIM €MHUIIAM

1) abcomoTHBIE+

2) TMHAMUYECKHe

3) KOCBEHHBIEC

4) OTHOCUTEJIbHBIE

5) npsimbIe

6) cTaTU4YeCKue

25. Ilpu KakuX BUJaX U3MEPEHUI HCKOMOE 3HAUE€HHE BEIMUMHBI [10JIy4al0T HEITOCPEACTBEHHO OT
CpEICTBA U3MEPEHMUIA:

1) mpu TUHAMHYECKHX;

2)11pu KOCBEHHBIX;

3)1pu MHOTOKPATHBIX;

4)1pu OJTHOKPATHBIX;

5)rpu npSAMBIX;

6)Ipu CTAaTUYECKUX.

26. YKaxuTe BUABI H3MEPEHHM, IIPU KOTOPBIX ONPEACTSIOTCS (DaKTHIECKHe 3HAYCHUST HECKOJIb-
KHUX OJJHOMMEHHBIX BEJIMUMH, a 3HAaU€HHUE UCKOMOMN BEIHMUMHBI HAXOSAT PEIICHHUEM CUCTEMBI
YpPaBHEHUM:

1)muddepenunanpHele;

2)npsiMble;

3)COBMECTHBIE;

4)COBOKYITHBIE;

S)cpaBHUTEIBHEIE.

27. YKaxuTe BUJbl U3MEPEHUH, IPU KOTOPHIX ONPEENIAIOTCS (PaKTHUECKHE 3HAUE€HUS HECKOJIb-
KUX HEOJHOPOIHBIX BEIMYUH JIJIs1 HAX0XKIeHUS! (YHKIIMOHATHHON 3aBUCUMOCTH MEXIYy HUMHU:
1)npeoOpa3oBaTesbHbIE;

2)npsiMble;

3)cOoBMeCTHBIE;

4)COBOKYITHBIE;

5)cpaBHHUTENBHBIE

28. YkaxuTe BUJbl U3MEPEHUI, IPH KOTOPHIX YUCIIO U3MEPEHUN PABHIETCS YUCITY U3MEPSIEMbIX
BEJIMYMH:

1)aGcomroTHBIE;

2)KOCBEHHBIE;

3)MHOTOKpAaTHBIE;

4)0qHOKpaTHBIE;

5)OTHOCUTENIbHBIE

6) npsAMBbIE.

29. Kakue cpecTBa M3MEpEHUI MpeIHa3HaueHbl U1 BOCIIPOU3BEICHUS W/WIIHN XpaHeHUs! pu3u-
YECKOU BEJTMYNHBI:

1 )BeliecTBEHHBIE MEPHI;
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2)AHIUKATOPHI;

3)u3mMepuTeNbHbIC TPHOOPHI,

4)u3mMepUTEIbHBIE CUCTEMBI;

5)U3MepUTENbHBIE YCTAaHOBKH;

6)u3MepUTENbHBIC TTPpeoOpa3oBaTeNy;

7)cTannapTHbIE 00pa3Ibl MATEPUAIOB U BEUIECTB;

8)3TasoHBI.

30. Kakue cpencTBa u3MepeHU MPEICTaBISIOT CO00M COBOKYITHOCTh H3MEPUTEIBHBIX Mpeodpa-
30BaTeNel U OTCYETHOI'O YCTPOMCTRA:

1)BemiecTBEHHBIE MEPHI;

2)UHIUKATOPHI;

3)uzmepuTenbHbIe TPUOOPHI,

4)u3mepuTeabHbIe CUCTEMBI;

5)u3MepuTeNbHbIE YCTAaHOBKH.

31. Kakue cpenctBa u3sMepeHuid cOCTOAT U3 QYHKIIMOHAIBHO O0BEAMHEHHBIX CPEJCTB U3MEpE-
HUI 1 BCTIOMOTATEIbHBIX YCTPOHCTB, TEPPUTOPHUAIEHO PA300IIEHHBIX U COSTMHEHHBIX KaHAIAMHU
CBSI3H:

1)BeriecTBEHHBIE MEPHI;

2)MHUKATOPBI;

3)uzMepuTeNbHbIe IPUOOPHI;

4)u3mepuTeabHbIe CUCTEMBI;

5)uzMepuTeNbHbIe YCTaHOBKH;

6)u3MepUTENIbHBIC TTPeoOpa3oBaTeIn

32. Kakue cpeactBa U3MEpEeHUN COCTOAT U3 QYHKIIMOHAIBHO O0BEAMHEHHBIX CPEJCTB U3MEpE-
HUH ¥ BCIIOMOTATENbHBIX YCTPOUCTB, COOPAHHBIX B OJHOM MECTE:

1) u3mepuTeNbHBIC TPHOOPHI;

2)U3MepUTENbHBIE CUCTEMBI;

3)u3MepuTeNbHBIC YCTAHOBKY;

4)n3mepuTesbHbIe TPeodpa3zoBaTeNy;

5)3TaloHBI.

33. O6HapyxeHue — 3To:

1)cBOMCTBO M3MEPsIEMOT0 00BEKTa, 0011Iee B KOJTMYECTBEHHOM OTHOIIIEHUH ISl BCEX OJHOMMEH-
HBIX 00BEKTOB, HO UH/IMBUAYAJIbHOE B KOJIMYECTBEHHOM;

2)cpaBHEHHE HEM3BECTHOM BETMUMHBI C U3BECTHOM U BBIpa)KEHHE NEPBOI yepe3 BTOPYIO B Kpat-
HOM WJIU JI0JIbHOM OTHOILIEHUH;

3)ycTaHOBJIEHHE KAUECTBEHHBIX XapaKTEPUCTUK UCKOMON (hPU3HMUECKON BEIUYUHBI;+
4)ycTaHOBIIEHHE KOIMYECTBEHHBIX XapaKTEPUCTHK HCKOMOW (PU3NYECKON BETMUNHBI.

34. Kakue TeXHUYECKUe Cpe/ICTBa MpelHa3HaueHbl Ui OOHapy KeHHs! (pU3NYecKrX CBONUCTB:

1 )BeliecTBEHHBIE MEPBI;

2)u3MepuTeNnbHbIE TPUOOPHI;

3)u3MepUTENIbHBIE CUCTEMBI;

4)UHANKATOPBHI;

S)cpencTBa u3MepeHus.

35. Ykaxxnte HOPMUPOBAHHBIE METPOJIOTUUECKHUE XaPAKTEPUCTUKH CPEJCTB U3MEPEHMIA:
l)1inana3oH nokazaHui;

2)TOYHOCTb U3MEPEHUI;

3)eAMHCTBO U3MEPEHHMIA;

4)nopor u3MEepeHHii;

5)BOCIIPOU3BOIUMOCTH;
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6)IOTpeITHOCTD.

36. Kak Ha3pIBaeTcst 00J1aCTh 3HAUCHMS LIKAJIbl, OTPaHUYEHHAsI HAYaJIbHbIM U KOHEUHBIM 3Haue-
HUEM:

1) nuanaszoH U3MepeHus;

2) nuaras3oH MoKa3aHui;

3) MOTPEenTHOCTh;

4) nopor 4yBCTBUTEIbHOCTH;

5) 1eHa ACICHUS IIKAIIBI.

37. Kak Ha3pIBaeTCsl OTHOLIEHUE U3MEHEHUS CUTHAJIa Ha BBIXOJIE U3MEPUTEIBHOI0 pubdopa K
BBI3BIBAIOLIEMY €0 U3MEHEHUIO U3MEPSIEMOM BETMUUHBI:

1) nuanaszoH U3MepeHus;

2) nuamna3oH MoKa3aHW;

3) mopor 4yBCTBUTEIBHOCTH;

4) nena feneHust LIKaJbl;

5) 9yBCTBUTEIBHOCTD.

38. Kak Ha3bpIBalOTCS TEXHUYECKUE CPEACTBA, IPEIHA3HAYEHHbBIE JJI1 BOCIIPOU3BECHUS, XpaHe-
HUS U Iepeiaykl €JMHULbI BeJIUYUHBIL:

1) BeleCTBEHHBIE MEPHI;

2) UHAMKATOPBL;

3) u3mepurenbHbIE TPpeoOpa3zoBaTey;

4) crangapTHbIE 00pa3Libl MaTEPUAIIOB U BEIIECTB;

5) ATaJIOHBI.

39. Ykaxxure cpeacTBa MOBEPKU TEXHUUYECKUX YCTPOMICTB:

1) u3MepuTeNbHbIE CUCTEMBI;

2) u3MepuTeNIbHbIE YCTAaHOBKH;

3) u3mepuTenbHbIE IPEOOpPA30BATENH;

4) xanuOpsr;

5) ATaJNOHBI.

40. Kakue TpeOoBaHUs NPEABABISIOTCS K STAIOHAM:

1) pa3MepHOCTb;

2) NOTPEeIIHOCTb;

3) HEeU3MEHHOCTH;

4) TOYHOCTb;

5) BOCHIPOM3BOIMMOCTb;

6) CIMYaeMOCTb.

41. Kakue 3TanoHsl IiepeiatoT CBOM pa3Mepbl BTOPUUHBIM 3TAJIOHAM:

1) MexkayHapOIHbIE 3TATOHBI;

2) BTOPUYHBIE 3TATOHBI;

3) rocynapcTBeHHbIE MIEPBUYHBIC ITAIOHBI,

4) xanuOpsI;

5) pabouue 3TanoHBI;

42. B yeM cOCTOUT MPUHIUIIHAIBHOE OTJINYHE TOBEPKHU OT KaJIMOPOBKH:
1) oOsi3aTenbHBIN XapakTep;

2) 10GpOBOJIbHBIN XapakTep;

3) 3asBUTEIBHBINA XapaKTep;

4) npaBUJIBHOTO OTBETA HET.

43. Kakue 3TanoHsl nepenaroT nH(OpMalnio 0 pazMepax padounuM CpesIcTBaM U3MEPEHHUS:
1) rocynapcTBeHHbIE IEPBUYHBIE ATAJIOHBI;

2) rocy1apCTBEHHbIE BTOPUYHBIE 3TAJIOHBI;
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3) xanuopwI;

4) MexayHapOIHbIE ITATIOHBL;

5) pabouue cpencTBa U3MEPEHUS;

6) paboume 3TaOHBI.

44. Kak Ha3bIBa€TCsl COBOKYITHOCTb OIEpallii, BHIIIOJIHAEMBIX B LEJSIX MOJITBEPKICHUS COOT-
BETCTBUS CPEJCTB U3MEPEHHUIM METPOIOTHUYECKUM TPeOOBaHUSM:

1) nosepka,;

2) xanuOpoBKa;

3) akKpeauTaIus;

4) cepruduxanus;

5) AUIEH3UPOBAHNUE;

6) KOHTPOJIb;

7) Hag3op.

45. KaimmbpoBka — 3T0:

1) COBOKYITHOCTB OTI€palnii, BEIOIHIAEMBIX B LIEJSIX TOATBEP)KICHHUSI COOTBETCTBUS CPE/ICTB U3-
MEpPEHHUH METPOJIOTUIECKUM TPEOOBAHMSIM;

2) COBOKYITHOCTh OCHOBOIIOJIATaOIIMX HOPMATUBHBIX IOKYMEHTOB, IPEeIHA3HAYCHHBIX IS
oOecrnieueHus eJMHCTBA U3MEPEHUH ¢ TpeOyeMoil TOUHOCTHIO;

3) COoBOKYMHOCTb OTIE€paIyii, BHIOJHIEMBIX B IIEIISX ONPENEICHUS ICHCTBUTEIbHBIX 3HAUCHU I
METPOJIOTHUECKUX XAPAKTEPUCTHK CPEJICTB M3MEPEHHIA.

46. KakoBbl allbTepHATUBHBIE PE3YJIbTATHI IOBEPKU CPEICTB U3MEPECHMUIA:

1) 3HaK MMOBEPKH;

2) CBUJIETENBCTBO O IIOBEPKE;

3) noaTBEpKACHUE IPUTOAHOCTH K IPUMEHEHUIO;

4) u3BelIeHNE O HEMTPUTOTHOCTH;

5) npu3HaHKE HEMPUTOJAHOCTH K PUMEHEHHIO.

47. YkaxxuTe crocoObl MOATBEPKICHUS PUTOTHOCTH CPENICTBA U3MEPEHUS K TPUMEHEHHIO:
1) HaHEeceHMe 3HaKa MTOBEPKU;

2) HaHECEeHHE 3HaKa YTBEP)KJICHUS THIIA;

3) BBIIa4a U3BEIICHUS O HETIPUTOAHOCTH;

4) BbIJIaua CBUJETEIHCTBA O MIOBEPKE;

5) BBIZIa4a CBUJIETENHCTBA 00 YTBEP)KICHUH THUTIA.

Tecr 2
1. HaiiTe onpeneneHne METPOJIOTUN:
A. Hayka 00 U3MepeHusIX, METOJIaX U CPeJICTBAaX oOecreueHus X eAMHCTBA U TpeOyeMoil TOYHO-
CTH
b. KOMIUIEKT TOKYMEHTALUK ONUCHIBAIOILMN IIPABUIIO IIPUMEHEHHS U3MEPUTEIBHBIX CPEACTB
B. cucrema opraHn3annoHHO NMPaBOBBIX MEPOIIPUATUH U yUPEXACHUHN co3aHHas 1 obecre-
YEHUS €JUHCTBA U3MEPEHUI B CTPAaHE
I'. A+B
J1. BCe mIepeunciIeHHOe BEPHO

2. Yto Takoe uaMepeHue?

A. ompenienieHue UCKOMOTO TTapamMeTpa ¢ MOMOIIbI0 OPTaHOB YYBCTB, HOMOTPAMM HJIN JTFOOBIM
JIPYTUM ITyTEM

b. coBOKyIHOCTB omnepainii, BHITOIHIEMBIX C TOMOIIBIO TEXHUYECKOTO CPEACTBA, XPAHSIIETO
CAWHNIY BCIIMYHHBI, ITO3BOJIAIOMIETO COMMOCTAaBUTh U3MEPSACMYIO BEIMUUHY C €€ eJIPIHI/II_[efI H 110-
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JY4YUTh 3HAYEHUE BEITUYHUHBI
B. npumeHeHne TeXHUYECKHX CPE/ICTB B MPOLIECCE TPOBEACHNUS J1a00OPATOPHBIX MUCCIIEJOBAHUI
I'. mponiecc cpaBHEHUS ABYX BEJIMYUH, IIPOLECC, ABIICHUN U T. 1.

/1. BCe mepednciIeHHoe BEPHO

3. EXMHCTBO U3MEpEHUIA:

A. cOCTOSIHME U3MEPEHUH, TPU KOTOPOM MX PE3YJIbTAThl BHIPAXKEHBI B Y3aKOHEHHBIX €UHUIAX, a
MOTPEUTHOCTH U3BECTHBHI C 33JJaHHON BEPOATHOCTHIO M HE BBIXOJAT 3@ YCTAHOBJICHHBIE MPE/IEIb
b. npumeHeHre oIMHAKOBBIX €AUHULl u3MepeHus B pamkax JIITY unu pernona

B. npuMeHeHne 0JTHOTUITHBIX CPEICTB U3MepeHHus (1a00paTOpHBIX TPUOOPOB) ISl OIIPEIETCHUS
OJTHOMMEHHBIX (PH3UOJIOTUIECKIX MTOKA3aTeIeH

. momydeHne OJMHAKOBBIX PE3yIbTATOB IIPH aHAIH3E MPOOBI HA OJIMHAKOBBIX CPECTBAX U3ME-
peHust

/1. Bce mepeyncieHHoe BEpHO

4. TlorpenHocThIO pe3yJbTaTa U3MEPEHUIN Ha3bIBACTCSA:

A. OTKJIOHEHME PEe3yJIbTaTOB MOCIEI0BATEIbHBIX U3MEPEHUI OHOM 1 TOH ke MpoObI

b. pa3HocTh noka3aHui IByX pa3HbIX IPUOOPOB NOIYUYEHHBIE Ha OJHOM TOM ke mpode

B. oTkiioHEHUE pe3yNbTaTOB U3MEPEHUN OT UCTUHHOTO (ACHCTBUTEIHLHOTO) 3HAYCHUS

I'. pa3HOCTh NIOKa3aHUH JABYX OJTHOTUITHBIX TPHOOPOB MOJYYSHHBIE HA OAHOM TOH ke mpode

J1. OTKJIOHEHHUE pe3yIbTaTOB U3MEPEHUI OJTHON M TOM e MPOObI C MOMOILBIO PA3IUYHBIX METO-
JUK

5. IIpaBUIBHOCTB PE3YyJIBTATOB U3MEPEHUM:

A. pe3ynbpTaT CpaBHEHUS U3MEPSeMOI BETMUMHBI ¢ OJIM3KOM K HEell BETMUMHOMN, BOCIIPOU3BOIH-
MOW Mepou

b. xapakTepucTuka KauecTBa HU3MEPEHHI, OTpaXKaromas OJIM30CTh K HYJIIO CHCTEMAaTHYECKUX T0-
TPEITHOCTEN pe3yapTara

B. ompenensercst 61M30CTh CpeTHETO 3HAYEHUS PE3YIbTaTOB MOBTOPHBIX U3MEPEHUN K UCTHH-
HOMY (JAEHCTBUTEILHOMY) 3HAUEHUIO U3MEPSAEMOIl BEIMUUHBI

r."B"+"B"

J1. BCe mepedncieHHoe BEPHO

6. K Mepam oTHOCSATCS:

A. 3TanoHbl PU3NYECKUX BETUUHH

b. ctannapTHble 00pa3Iibl BEUIECTB U MaTEPUATIOB
B. Bce nepednciieHHOE BEPHO

7. CtanaapTHbIN oOpa3ell- 3To:

A. cnenuanbHO 0(OpMIICHHBIN 00pa3el] BellecTBa WK MaTepuasa ¢ METPOJIOTrHYECKH aTTeCTO-
BaHHBIMH 3HAUYEHUSIMU HEKOTOPBIX CBOMCTB

b. KOHTpOJIBHBII MaTepuall OTYYESHHBIH U3 OpraHa MPOBOASIIETO BHEIIHUNA KOHTPOJIb KauyecTBa
MU3MEPEHUI

B. nmpo6a Ouomarepuaiia ¢ TOYHO ONpeAeIeHHbIMU MTapaMeTpaMu

I'. Bce mepeuncieHHOEe BEPHO

8. KocBEeHHBIE U3MEPEHHUSI - ITO TAKUE U3MEPEHHUS], ITPU KOTOPBIX:
A. mpuMeHseTcss MeToJ] HarOoJiee OBICTPOTO OIpeAeTeHUS U3MEPSIEMON BETHUNHBI
b. nckomoe 3HaueHuE BEIMUNHBI ONPEACIISAIOT HA OCHOBAaHUM PE3YJIbTATOB MPAMBIX U3MEPEHUN
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Opyrux (pU3MYECKUX BEJIMYHH, CBSI3aHHBIX C HICKOMOM M3BECTHOM (DyHKIIMOHAJIIbHON 3aBUCUMO-
CTBIO

B. uckomoe 3HaueHne GU3NIECKOI BETUUMHBI ONIPENENIAIOT IIyTEM CPAaBHEHHUSI C MEPOH 3TOM Be-
JIMYHHBI

I'. uckoMoe 3HaYeHHe BEIMYUHBI ONPENEISIIOT 110 Pe3yIbTaTaM U3MEPEHUNH HECKOIbKUX (u3nde-
CKHX BEJIMYUH

J1. BCe mepeunciIeHHoe BEPHO

9. IlpsiMble U3MEPEHUSI OTO TAKHE U3MEPEHUS, IPU KOTOPBIX:

A. MICKOMOE 3HaYCHHE BEJINYMHBI ONPEACIAIOT HA OCHOBAHUM PE3YJIBTATOB MPAMBIX U3MEPEHUN
Opyrux (pU3MYECKUX BEIMYMH, CBSI3aHHBIX C NICKOMOM M3BECTHOH (DYHKIIMOHAILHOW 3aBUCUMO-
CTBIO

b. npumensiercst Mmero1 HauboJiee TOUHOTIO ONPEIEJIEHUS] U3MEPSEMOM BETMUYHHBI

B. nckoMoe 3HaueHne pU3NUECKON BETMUMHBI ONIPEEIAIOT HETOCPEACTBEHHO IIyTEM CPABHEHUS
C MEpOH ATOM BEJIUYUHBI

I'. rpagyrpoBoYHas KpuBasi IpudOpa UMeeT BU MPSMOM

. "B"+"T"

10. CtaTnueckue u3MEpeHHs — ITO U3MEPEHMUSL:

A. IPOBOAMMEIE B YCIIOBHUSX CTAIlOHApa

b. mpoBoAMMEIE IPU TOCTOSIHCTBE U3MEPAEMOIl BEIMYMHBI

B. uckomoe 3HaueHne GuU3n4ecKoi BEIMUYUHBI OMPEIEIISIOT HEIOCPEICTBEHHO MTyTEM CPaBHEHHS
C MEpOH ATOM BEJIUYUHBI

F' "AH_I_HB"

Jl. Bce BepHO

11. lunamMmudecKkre U3MEPEHHS — 3TO U3MEPEHUS:

A. IpOBOJIUMBIE B YCIIOBUSIX MEPEABUKHBIX JJabOpaTOopuid

b. 3HaueHne u3MepseMoil BEIMUMHBI ONPEIEAETCS HEMOCPEICTBEHHO 110 Macce TUPh MOCEe10-
BaTEJIbHO YCTAHABJIMBAEMbIX Ha BECHI

B. usmensronieiics Bo BpeMeHN (GU3HUUECKON BEJIMUMUHBI, KOTOPBIE MPECTABISETCS COBOKYITHO-
CTBIO €€ 3HAYCHHH C yKa3aHWEeM MOMEHTOB BPEMEHU, KOTOPHIM COOTBETCTBYIOT 3TH 3HAYCHUS
I'. cBsA3aHHBIE C ONPEEICHUEM CHII JCHCTBYIONIMX HA TPOOY MIIM BHYTPU MPOOBI

12. AGcoitoTHas MOTPEIIHOCTh U3MEPEHUS — 3TO:

A. abcon0THOE 3HaYeHHE Pa3HOCTH MEX/y JIByMs IIOCIIE0BAaTEIbHBIMU pe3yIbTaTaMU U3Mepe-
HUs

b. cocTaBnstomias norpeHoCTy n3MepeHuii, 00ycIoBICHHAs HECOBEPILICHCTBOM IIPHHSITOTO Me-
TOJa U3MEPEHUI

B. aBnstomascs cieacTBUEM BIMSHUS OTKJIOHEHHUS B CTOPOHY KAaKOro — JM00 U3 mapaMeTpoB,
XapaKTEepU3YIOUINX yCIOBUS U3MEPEHHUS

I'. pasHOCTH MEX/ly U3MEPEHHBIM U JEHCTBUTEIBHBIM 3HAUEHUEM U3MEPSIEMOMN BEIMUNHBI

J1. BCe mepeuncieHHoe BEPHO

13. OTHOCHUTENBbHAS NOTPEIIHOCTh U3MEPEHHUS:

A. TIOTPELTHOCTD, SBISIOIASICS CIEACTBUEM BIUSHUS OTKIOHEHHS B CTOPOHY KaKoro — Ju00 13
napamMeTpoOB, XapaKTEPUIYIONMINX YCIOBUS U3MEPECHHS

b. cocTaBmnstomas morpenrHoCTH M3MEPEHN He 3aBUCSIIAs OT 3HAUCHHS U3MEPSEMON BETUIHHBI
B. abGcomtoTHas MOTPETHOCTh JAeNieHHas Ha IEHCTBUTENIbHOE 3HAUCHUE
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I'. cocTaBmstomas MOrpenHOCTH N3MEePEHN, 00yCIIOBIIEHHAsI HECOBEPIIICHCTBOM IIPUHSTOTO Me-
TOJIa U3MEPEHUI

J1. MOTpenrHOCTh pe3yibTaTa KOCBEHHBIX U3MEPEHUIA, 00YCIIOBICHHAS BO3/ICHCTBUEM BCEX YacCT-
HBIX [MOTPELIHOCTEHN BEIMUYUH-apTYMEHTOB

14. CucremaTnyeckasi HOrpeIIHOCTD:

A. He 3aBUCHUT OT 3HAUYCHUS U3MEPSIEMON BETUUNHBI

b. 3aBuCUT OT 3HAaYEHUS U3MEPSIEMO BEIIMUNHBI

B. cocrapmusioias NorperHoCcT NOBTOPSIOLIASICS B CEPUU U3MEPEHUN

I'. pa3HOCTH MEX /1y U3MEPEHHBIM U JEHCTBUTEIIbHBIM 3HAUEHUEM U3MEPSEMON BETUUYUHbI
. cnpasennusst "A", "B" u "B"

15. Cnyu4aiiHasi TOrpeHOCTb:

A. cocTaBJsonias MOrpeuIHOCTH CIIy4aliHbIM 00pa30oM U3MEHSIOIAsACS IPU MOBTOPHBIX H3Me-
peHusix

b. morpenrnocTs, mpeBoCXos11as BCE MPEAbIIYIINE TOTPEIIHOCTH U3MEPEHUM

B. pa3zHocTh Mex 1y H3MEPEHHBIM U IEHCTBUTEILHBIM 3HAUEHUEM U3MEPSIeMON BEeITHUHHBI

. abconroTHas MOTPENIHOCTb, JIEJICHHAs Ha ACHCTBUTEIHHOE 3HAYCHHE

. cnpasemnussl "A", "B" u "B"

16. 'ocymapCTBEHHBII METPOJIIOTUYECKUN HAJI30P OCYIIECTBIISCTCS:

A. Ha 4aCTHBIX MPEIIPUATHIX, OPraHU3AIMIX H YUPEIHKICHUIX

b. na MNpCaANpUATUAX, OpraHU3aluAX U YUPCIKIACHUAX @eﬂepam,Horo INOOJYMHCHU A

B. Ha rocy1apCTBEHHBIX NPEANIPUATHAX, OPTAaHU3ALUAX U YUPEKICHUAX MyHULUIIATIBHOTO O~
YHHEHUS

I'. Ha rOCYIapCTBEHHBIX NPEANPUATHSIX, OPTAHU3ALUAX U YUPEKICHUIX UMCIOLINX YHCICHHOCTD
paboTaronIMX CBHIIIE CTA YEJIOBEK

I[. Ha OpCANPUATHAX, B OpTaHU3aAlUAX U YUPCIKIACHUAX BHC 3aBUCUMOCTHU OT BUJa CcOOCTBEHHO-
CTH M BEIOMCTBEHHOMN MPUHAICKHOCTH

17. IToBepka cpeacTB U3MEPEHUN:

A. ompesienieHNe XapaKTEPUCTUK CPEJICTB U3MEPEHMH 1000 opraHu3alueil uMmeronei oonee
TOYHBIE U3MEPUTENBHBIE YCTPONCTBA YEM IIOBEPSIEMOE

b. xannbpoBka aHaIMTHYECKUX TPUOOPOB 1O TOUHBIM KOHTPOJIBHBIM MaTepuanaM

B. coBOKYNHOCTH onepaiuii, BBIMOIHIEMbIX OpraHaMH roCyJapCTBEHHOM CITyKOBI C 1IeJbI0
orpezeNeHus: U MOATBEPKACHUSI COOTBETCTBUS CPEICTBA U3MEPEHHUM YCTaHOBJIEHHBIM TEXHUYE-
CKUM TpeOOBaHUAM

I'. COBOKYITHOCTb On€paluii, BBITOJIHAEMBIX, OPIraHU3ALMAMU C LEIbIO ONPENEICHMS U TOATBEp-
JCHUSI COOTBETCTBUS CPEJICTBA U3MEPEHUI COBPEMEHHOMY YPOBHIO

J1. BCe mepedncieHHoe BEpHO

18. K chepam pacnpocTpaHeHus: TOCYJapCTBEHHOTO METPOJIOTHYECKOT0 KOHTPOJIS U Ha30pa
OTHOCHUTCS:

A. 31paBOOXpaHEeHHE

b. Berepunapus

B. oxpana okpyxaromen cpebl

I'. obecnieuenne 0€30MaCHOCTH TPy/Ia

J1. Bce mepeunciaeHHoe
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19. TIpoBepku cOOIIOICHNS METPOJIOTHYECKUX MPABUI U HOPM MPOBOJIMUTCS C LEIBIO:

A. ompesienieHUe COCTOSHUSA U MPABHIILHOCTU MIPUMEHEHUS CPEJICTB U3MEPEHHUI

b. KOHTPOJIb COOMIOIEHHSI METPOJIOTHYECKUX MTPABHI K HOPM

B. omnpezenenne Hanmuuus U NPaBUILHOCTH MPUMEHEHHUSI ATTECTOBAHHBIX METOMK BBIMOJTHEHUS
HM3MEpPEHU

[". KOHTPOJIb MPaBUIBHOCTH UCIIOIB30BAHUS PE3YIHTATOB U3MEPEHUS

M. Bce, kpome "I

20. IToBepka 1o cpaBHEHUIO C BHEIIHUM KOHTPOJIEM KauecTBa OOECIIeUNBAET:

A. 6oree TOUHBIM KOHTPOJIb HHCTPYMEHTAIbHON NOTPEIIHOCTH CPECTB U3MEPECHHUS

b. 6opIImii 0XBaT KOHTPOJIEM PA3TMYHBIX ITAMOB MEAUIIMHCKOTO UCCIICTOBAHMS

B. 6onee TouHOE OMpeaeNeHNEe YyBCTBUTEIBHOCTH U CTICHU(PUYHOCTH METOJIa HCCIIEJOBAHUS pe-
AJIM30BAaHHOTO HA IaHHOM IIpUOOpe

I'. o0s3aTenpHOE ONpeIe/ieHne CUCTEMAaTUYECKOM COCTABIIAIONIEH HHCTPYMEHTAIbLHOM MOrpel-
HOCTH

’Z[. "A"_l_"l—‘"

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT UM,
HNCITIOJIB3YEMBIX B ITPOLECCE OBYYEHUA

HNudopmanuonnbie TeXHOJIOrMN — 00y4eHUE B 3JICKTPOHHOM 00pa3oBaTeIbHON cpejie ¢
[EJBI0 PACIIMPEHUS JOCTyNa K 00pa3oBaTEbHBIM pecypcaM, yBEIWYCHHS KOHTAKTHOTO B3au-
MOJICHCTBUS C MpernojaBaTesieM, IOCTPOCHUS WHINBUAYAIbHBIX TPAEKTOPUN MOATOTOBKH, 00b-
E€KTHUBHOTO KOHTPOJISi U MOHUTOPUHTA 3HAHUN CTYICHTOB.

B oGpazoBarensHOM mpoliecce MO TUCHUIUIMHE UCIIONB3YIOTCS CleAyonne nH(opMaIu-
OHHBIC  TCXHOJIOTHH, SIBISIONIMECS  KOMIIOHGHTAMH  DJICKTPOHHOW  HMH(OpMAIMOHHO-
oOpa3zoBatenbHoil cpeant BITIY:

e Odunmanpusii caiit BI'TIY;

e Cucrema snektpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e (Cucrema TECTUpPOBaHHMS Ha OCHOBE eAMHOro mnopraia «VHTepHET-TeCTUpOBaHUSA B
chepe oOpazoBaHUST WWW.i-exam.ruy;

e Cucrema «Aururmuiaruat.BY3y;

e DJEKTPOHHBIE OMOTUOTEYHBIE CHCTEMBI;

e MyJnbTUMEIUIHOE CONPOBOKAEHUE JIEKIUN U IIPAKTUYECKUX 3aAHATUM.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJINHBI THBAJINJIAMMU U JIMIMAMMU C
OI'PAHUYEHHBIMUA BO3MOKHOCTSAMMU 310POBbs

HpI/I O6y‘~I€HI/II/I JiL ¢ OTpaHUYCHHBIMUA BO3MOYKHOCTAMU 310POBBA IMPUMCHAKOTCA aaarl-
THUBHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH B COOTBETCTBUH C YCIOBUSMU, U3JIOKEHHBIMU B pa3fielie
«OCOoOCHHOCTH peayin3aiy 00pa30BaTeILHON IPOTPaMMBI TSI HHBAIHUIOB W JIUI] C OTPAaHWYCH-
HBIMH BO3MOKHOCTSIMH 3JIOPOBbS» OCHOBHOM 00pa3oBaTebHON MpOrpamMMbl (HMCMOJB30BaHUE
CIICIIUAJIbHBIX yqe6HBIX ocoOuil u JUIAKTHYCCKUX MATCPUAJIOB, CIICHUAJIBHBIX TCXHUYCCKHX
CPEICTB OOy4YeHHS KOJUIEKTUBHOTO M WHIAMBHIyaIbHOTO IMOJIb30BAHUS, MPEAOCTABICHUE YCIYyT
accucteHTa (IMTOMOIIHHMKA), OKAa3bIBAIOIIETO OOYUYAIOIMIMMCS HEOOXOAUMYI TEXHHUYECKYIO TIO-
MOIIIb U T. I1.) ¢ y4ETOM UHIUBUIYATHHBIX 0COOEHHOCTEH 00yJatOIUXCs.

Jnst o0ydarommxcss ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH 370POBBS MPEAYCMOTPEHBI Clle-
nyrommue (GopMbI OpraHu3aliy MeAaroru4eckoro Mmpoiecca ¥ KOHTPOJIsS 3HAHUH:
- 17151 CIIA0OBUISIIINX
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obecrnieunBaeTcs MHANBUAYATIbHOE PaBHOMEpHOE ocBeleHne He MeHee 300 mokc;

JUTS BBITTOJIHEHUSI KOHTPOJIBHBIX 3aJJaHUM MPU HEOOXOJUMOCTHU MPEIOCTABIIAETCS YBEIUYH-
BAIOLIEE YCTPOMCTBO;

3aJaHus ISl BBIIIOJHEHUS, @ TaK)K€ MHCTPYKUIUU O MOPSAKE BBHINOJHEHHUS KOHTPOJIBHBIX
3aJjaHuil OPOPMIISIFOTCS yBEIMUSHHBIM 1pudToM (pasmep 16-20);

- JUISI TIIyXHMX U CIIa00CbIIIaNInX:

obecrieunBaeTCs HaJTMYKUE 3BYKOYCWIMBAIOIICH anmaparypbl KOJJIEKTUBHOTO TOJIL30BaHUS,
py HEOOXOAMMOCTH OOYHaIOIIMMCS MPEAOCTaBISAETCS 3BYKOYCHIIMBAIOIIAs arlaparypa WHIH-
BU/TyalIbHOTO MOJTH30BAHMS;

- JUIS JIULL C TSDKEJIBIMU HAapYUICHUSIMH PEeUH, TIIyXHUX, caOO0CIbIIIalUX BCe KOHTPOJIbHBIE
3aJIaHus IO YKEJIIAHUIO MOTYT IMPOBOJIUTHLCS B TUCHbMEHHOH (hopMme.

OcHoBHO# (opMOIi OpraHu3alru MeJarornyeckoro mpouecca sSBIsSETCs] HHTETPUPOBAHHOE
oOydeHre MHBAIHJIOB, T.€. BCE O0YyYaIONIMeCs y4aTcs B CMEIIAHHBIX TPyIIaxX, UMEIOT BO3MOXK-
HOCTb ITOCTOSIHHO OOILIATHCSl CO CBEPCTHUKAMM, JIETYe aJalTUPYIOTCS B COLIMYME.

9 CIMCOK JIMTEPATYPbI U UH®OOPMALIMOHHbIX PECYPCOB

9.1 JIuteparypa
CnucoK OCHOBHOI JINTEPaTYpPbI
1. S6nouckuit, O. I1. OCHOBBI cTaHAApTU3ALKMU, METPOJIOTUH, cepThuduKkanuu : yueoHuk / O. I1.
SAb6nonckuii, B. A. iBanoBa. — 2-¢ u3., noi. u nepepad. — Pocto v/]] : ®enunkc, 2010. — 475 c.
(12 2K3).
CHuCcoK 10NO0JIHUTEIBLHOM JUTepaTyphl
1. bapannukoBa, M. B. Metponorus, ctangaptusanus, ceprudukanus B ACY. [Tocobue mo BbI-
MOJTHEHUIO IPAKTUYECKUX padoT : yued. mocobue i cTya. By3os / U. B. bapannukosa, A. B.
Jlangep. - M. : U3a-Bo MITY, 2009. - 59, [4] ¢ (2 7k3)
2. Kpwuiosa, I'. 1. OcHOBBI cTaHAapTU3AINHT, CEPTUPUKALINN, METPOJIOTHH | YICOHUK IS CTY/I.
By30B / I'. JI. KpbutoBa , 3-e u3a., nepepad. u gorm. - M. : OHUTU-IAHA, 2005. - 671 c. : (8
9K3)
3. Moiizec, b. b. Cratuctuueckue MeTOAbl KOHTPOJIA KayecTBa U 00pabOTKa SKCIIEpUMEHTAIb-
HBIX JaHHBIX : ydyeOHOe mocobue /i cpeaHero npodeccuonansuoro oopaszosanus / b. b. Moii-
3ec, 1. B. IlnotHukoBa, JI. A. Penpko. - 2-e u3a. - Mocksa : U3natensctBo FOpaiit, 2022. - 118
c. - (ITlpodeccuonansHoe obpazoranue). - ISBN 978-5-534-12574-0. - TekcT : 2MeKTpOHHBIN //
Oo6pasoBatenpHas mwiardopma FOpaiir [caiir]. - URL: https://urait.ru/bcode/495916
4. Yapsikos, A.K. Maremarnueckast o00paboTKa pe3yabTaTOB XMMHUECKOT0 aHaiu3a: Y4el. mo-
cobue amns By30B. — JI.: Xumus, 1984.— 168. (1 sk3)

9.2 ba3pl JaHHBIX H HHPOPMALHOHHO-CIIPABOYHBIE CHCTEMBI
1. IIpodeccroHanbHbIIl HHTEPHET-PECYPC, MOCBAIIEHHBIH aHATMTUYECKOW XUMUU, XUMUYE-
CKOMY aHanmu3y u Metposorun http://www.anchem.ru
Hauboiee u3BecTHBIX poccuiickux hopymoB metposioros; http://metrologu.ru
3. Odunmaneneiii caiit ®I'YII BHUUMC (Bcepoccuiickuii Hay4HO-HCCIEI0BATENbCKUN
UHCTUTYT METPOJIOTHYecKoi ciyx0sbr) http://www.vniims.ru
4. Tlopran Hay4HOU >IeKTpOHHOI Onbmmoteku http://elibrary.ru/defaultx.asp

N

9.3 DJIeKTPOHHO-0MOINOTEYHBIE PeCyPChI
1. Polpred.com O630p CMU/CnpaBounuk https://polpred.com/news
2. OBC «lOpaiiT» https://urait.ru



http://www.anchem.ru/
http://metrologu.ru/
http://www.vniims.ru/
http://elibrary.ru/defaultx.asp
https://polpred.com/news
https://urait.ru/
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A
JUis mpoBeleHHs 3aHATHM JIEKIMOHHOTO THWIIA, TPYNIOBBIX W WHAMBUAYAIbHBIX

KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIA M MPOMEXYTOUYHOU aTTECTAllMU UCTIONB3YIOTCS ay IUTOPHH,
OcHaIIEHHBIE Y4eOHOI MeOebto, ayIMTOPHOM JOCKOH, KOMITBIOTEpOM(PamMH) C YCTAaHOBJICHHBIM
JIMIIEH3UOHHBIM CHEIHATH3UPOBAHHBIM POrPAaMMHBIM O0€CIieueHHEM, KOMMYTaTOpOM JUIS
BBIXOJIa B  DJIGKTPOHHO-OMOJIMOTEYHYIO CHCTEMY M  DJEKTPOHHYIO HH(OpPMalMOHHO-
obOpasoBarenbuyto cpeay bBITIY, wMynbTUMEnUHBIMM MPOEKTOPAMH, HKCIIO3UIIMOHHBIMU
JKpaHaMH, y4eOHO-HATTSAHBIMU MOCOOUSIMU (TabNMUIbl, MyJIbTUMEIUNHHbIE Mpe3eHTauun). s
pOBEICHUS TaOOPAaTOPHBIX 3aHATHH TaKkKe UCIOIb3YETCs:
Ayn. 217 «A» JlabopaTopusi aHAJIMTHYECKOI XUMMHU
Cron aboparopHsiid 1-mecT. (8 mit.)
e (Cron nuchbMeHHBIN 1-MecT. (2 mT.)
Cron npenogaBarens (1 mT.)
Cryn (11 mr.)

e KowMImbpioTep ¢ yCTaHOBJICHHBIM JIMIIEH3MOHHBIM CIEIHUAIU3UPOBAHHBIM POrPAMMHBIM
obecrieuenueM (1 mT.)

e [Ipunrtep «Samsung» (1 mt.)

e 8- moproBbIii komMMyTaTop D-LINK mis BbIX0Aa B 3J€KTPOHHO-OMOIMOTEUHYIO CUCTEMY H
NEKTPOHHYIO0 HH(DOPMAIMOHHO-00pa3oBaTenbHyo cpeay BITIY (1 mrT.)

e Mynsrumenuitasiii npoekrop SHARP -10 X (1 mit.)
DKCNO3ULMOHHBIN AKpaH (HaBecHOM) (1 miT.)
Ananmuzatop AHUOH-7051 (1 mt.)
Becol ananutudeckue VIBRA HT-84RCE (2 mi.)
KunkoctHast xpomaTorpaduueckas cucTeMa ¢ KOHIYKTOMETPHUECKUM JETEKTUPOBAHU-
eM «/lxerxpom» (1 wT.)
[Tpubop 114 nostydyeHus 0cobo YMCTOM 1e0HN30BaHHON BoAbl «Bogonei» (1 mt.)
e Kommuekc annapaTHo-porpaMMHbIi Ha 6a3ze xpomarorpada «JIpucramt 2000M» (1

IIT.)
e Konaykromerp «AnuoH 4120» (1 mrT.)
e Hacoc BakyymHblii-kommpeccop (Munn) Portlab N86 KTE (1 mir.)
YcrpoiictBo st puabTpaiuu U nerasaimu pactBopoB AHO-1566 «Phenomenexy (1
IIT.)
Lleatpudyra nadoparopuas OITH-4 (c poropom) (1 mrT.)
Becor BJIP-200 (ananutnueckue) (2 miT.)
Becor BJIP-200I" (c rupsimu) (1 1mt.)
Becet EK-400H (9i1 sua u)(0,01r.) (1 mmt.)
Becoi Topcuonnsie BT-100 (Texuuueckue) (1 mrT.)
BorTsixHOM 30HT (1 1IT.)
Nonomep N130 2M.1 (1 mrT.)
Kommekc Bonpramnepomerpuyeckuiit CTA (1 miT.)
Muxkpockornr MBC-10 (1 mrT.)
[Mkad cymmnpHbIH
MydodenbHas neus (IIM-8) (1 wit.)
AxBaguctusuiarop ([A3-4-2M) (1 mT.)
Kommnekc npo6onoarorosku «Tepmoc-skcnpece» T 1 (1 mi.)
®otomerp KOK3KM (1 mit.)
[Tpo6ooTbopuast cucrema [13-1420 (1 mit.)
®dTtopornact nmpo6ooto. cuctema [13-1320 (1 miT.)
Lentpudyra (1 mr.)
OxcukaTop (2 mrT.)
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e [ratus LI - 01 «JIAB» (7 mt.)
e MaruautHas memainka [1-3-6100 (1 mT.)
e Kowmmekt apeomerp yueOHbI# (1 1mT.)
e IlltaTuBbl 1151 MPOOHPOK, HATPEBATEIBbHBIC TPHOOPHI, JIAOOpATOPHAS ITOCYAA
e XUMHYECKHE PEAKTHBBI [0 TEMATUKE 1a00paTOPHBIX padoT
Y4eOHO-HAMIAIHBIE TIOCOOUS - CIAiIbl, TAOIHIIBI, MYJIbTUMEIUHHBIC TPE3CHTAIUU IO
JTUCITUTUINHE « XUMAYECKast METPOJIOTHSDY

CamocrosiTenbHast paboTa CTyICHTOB OPTaHU3YETCS B ayAUTOPHIX OCHAIICHHBIX KOMITh-
IOTEPHOIN TEXHUKOM C BBIXOJOM B AJICKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEIBHYIO CPEIY BY-
3a, B CIIEIHATM3MPOBAHHBIX JJAOOPATOPUAX [0 TUCHUILUIMHE, @ TAKXKE B 3aJ1aX JOCTYyIa B JIOKAIIb-
Hyto ceTh BI'TIY.

JIMUEH3HOHHOE TIPOrPAMMHOE 00ECIICUCHHUE: OMEPAIIMOHHBIC CHCTEMbBI CEMEHCTBA
Windows, Linux; oducusie nporpammbl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pazpaboruuk: [1anosa JI.IL.., kaHauAaT XUMHUYECKUX HAYK, JOIEHT Kadeaphl XMMUH,
EmenssHoB B.B., mnpenopaBarens kadeapsl XUMHUHM, HH)KEHEP-METPOJIOr IMPOOHPHO-
aHanutuyeckoit nadoparopun AO «IIpuuck ConoBbEBCKHI.
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11 JUCT U3MEHEHM Y TONNIOJTHEHU I

YT1Bepxaenue usmeHeHuii u ponosHenuit B PILI s peanuzanuu B 2020/2021 yu. r.
PIIJ] o6cyxnena u ogoOpena s peanusanuu B 2020/2021 yu. 1. Ha 3acenanuu Kadeaps
xuMud (mpotokoist Ne 9 ot «11» urons 2020 r.). B PIIJ] BHeceHb! creayroniue u3sMeHEeHUs U J10-
MOJIHEHUS:
B pabouyto nporpamMmy BHECEHBI CIICTYIOIINE U3MEHEHHUS U JOMOTHEHUS:

Ne uzmenenus: 1
No cTpaHHIIBI ¢ UBMEHEHUEM: TUTYJIBHBIN JTUCT

Uckmounts: MUHUCTEPCTBO HAYKU U | Brmiounts: MUHUCTEPCTBO ITPOCBE-
BBICIIIET'O OBPA3BOBAHMS POCCUI- LIIEHUSI POCCUMCKOM ®EJEPAITN
CKOM ®EJEPALINU

YrBepxkaenue usmenennii B PIIL nos peanusanum B 2021/2022 yu. r.

PII/] mepecmoTpeHa, obcyxaeHa u ogoopena s peanusanuu B 2021/2022 yae6HOM roay
Ha 3acenanuu kadeapsl Xxumuu (mporokon Ne 7 ot 14 ampenst 2021 1.).

B pabouyro nmporpamMmy BHECEHBI CIICTYIOIINE U3MEHEHUS U JOTIOJIHCHUS:

Ne u3menenuns: 2
Noe crpanuiisl ¢ usmMeHenuem: 36

HckmrounTh: BxirounTs:

B nynkT 9.3:
OBC «tOpaiit» https://urait.ru/

YrBep:kaenue u3Mmenenuii u gonojaHennii B PIIJL nuis peanusanun B 2022/2023 yu. r.
PII/] mepecmoTpeHa, obcyxaeHa u ogoopena s peanusanuu B 2022/2023 yaeOHOM TOIY
Ha 3aceanuu Kadenpsl xumun (mpotokoi Ne 8 ot 26 mas 2022 r.).
B pabouyro nporpamMmy BHECEHBI CIICTYIOIINE U3MEHEHUS U JOTIOJIHCHUS:

Ne usmenenus: 3
Ne crpanunsl ¢ n3menenuem: 36

13 nmyHkTa 9.3 HCKIIIOUUTH: B nyHKT 9.3 BKIIOYHTSE:

1. Polpred.com O630p CMU/CnipaBo4HUK 1. Hayunas anexkTpoHHast OnOaroTexa
(http://polpred.com/news.) eLIBRARY.RU

2. 9BC «JIanwy» (http://e.lanbook.com) (https://elibrary.ru/defaultx.asp?)

PIIJT nepecmotpena, obcyxaeHa u ogodpena s peanmszanuu B 2022/2023 yueOGHOM TOY
Ha 3acefjanuu Kageapsl xuMuu (mpotokon Ne 1 ot 14 centsiops 2022 r.).
B pabouyro nmporpamMmy BHECEHBI CIIEIYIONINE U3MEHEHHS U JOTOTHEHUS:

Ne n3menenus: 4
Ne crpanuis! ¢ u3meHeHuem: 36

B Paznen 9 BHeceHBbl U3MEHEHHS B CIHUCOK JMTEPATyphbl, B 0a3bl JAHHBIX U WH(OPMALMOHHO-
CIPAaBOYHBIE CUCTEMBI, B AIEKTPOHHO-OMOINOTEYHBIE pecypehl. YKa3aHbl CCHUIKH, OOecTieurBa-
IOLIUE JIOCTYI 00YyYaloIIUMCS K 3JIEKTPOHHBIM Y4eOHBIM M3aHUSIM U 3JIEKTPOHHBIM 00pa3oBa-
TenbHBIM pecypcaM ¢ caiita PI'BOY BO «bI'TIV».

YT1Bepxaenue usmeHeHuii u nonoJiHenuii B PIIJI s peanuzauuu B 2023/2024 yu. r.



http://рolpred.cоm/news
http://e.lanbook.cоm/
https://elibrary.ru/defaultx.asp
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PIIJI nepecmoTpeHa, obcyxaeHa u ogoopeHa ans peanuzauuu B 2023/2024 yue6HOM ro-
Iy Ha 3acegaHuu kadeapel xumuu (potokoa Ne 9 ot 28 urons 2023 r.).

YTBep:kaeHnne usMmenenuii u nonoanenuii B PIIJI nast peanusauuu B 2024/2025 yu. r.
PII/I mepecmoTpena, o0cyskacHa u ogo0pena s peanusamuu B 2024/2025 yuebHom ro-
Iy Ha 3acefannu kadeapsl xumun (mpotokoi Ne 8 ot 30 mast 2024 r.).



