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AHHOTaNINA

HucuuiumHa — «PHU3UKO-XMMUYECKHE HM3MEpPEHHs» BXOAMT B  00pa3oBaTeIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenuanbHoct 27.03.01 «Crapmapruszauuss ¥ MeTpoJorus» HampasieHHOCTH «Lludposas
METPOJIOTHS U cTaHAapTh3auusy. Juciuminna peanusyercs kadenpoit «NeSy.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOLUIMX KOMITETCHIIUIA:

[IK-1 «CriocobeH mpoBOAUTH aHANU3 COCTOSHUS METPOJIOTMYECKOro oOecredyeHus B
MOPa3/ICIIEHUN METPOJIOTUYECKOM CITyKObI OpraHu3aLumy)

[IK-2 «CrnocobeHn OOHOBIATH 0azy pabOYMX OHTAIOHOB M CPEICTB H3MEPUTEIHHOMN
TEXHUKHU U MIPOBOJIUTH MX aTTECTALIUION

[IK-3 «Cnocoben ocyuiecTBiasTh pabOThl IO BBIBICHUIO U  MPEIOTBPALLECHUIO
HECOOTBETCTBHM MPOAYKLUH MPEIbSIBISIEMbIM TPEOOBAHUSIM

Copep:xaHue TUCHUIUIMHBI OXBAaThIBAE€T KPYT BOIPOCOB, CBA3AHHBIX C (POPMUPOBAHUEM Y
oOyyaromuxcs Mnpo(ecCHOHANbHBIX KOMIIETEHIIM B COOTBETCTBHM C TpeOOBAHUSAMHU
benepanbHOrO TOCyIapCTBEHHOIO0 00pa30BaTEILHOTO CTaHIAPTa BHICIIET0 0O0pazoBaHus (iasee
— @®I'OC BO) no HampaBnenuto noarotoBku 27.03.01 Cranpaptuzauuss U MeETPOJIOTHS,
OTPEACNSAIONIMX TOTOBHOCTh M CIOCOOHOCTh OyAyIIMX BBIMYCKHUKOB K OBIQJACHHUIO U
UCTIOJIB30BaHUIO JICHCTBEHHBIX 3HAHWK 1O (yHAaMEHTAJIBHBIM BOMPOCAM KOJINYECTBEHHOTO
XUMHYECKOT0 aHajn3a, BOMpPOcCaM MPUMEHEHUs ISl KOJIMYECTBEHHOTO XMMHUYECKOTO aHallnu3a
(U3UKO-XMMHUYECKUX (MHCTPYMEHTAJIBHBIX) METOJIOB aHaIM3a JUIsl OOHapYKEHUs, pa3esieHus U
OTpeieNieHUs] XUMUYECKUX AJIEMEHTOB M UX COSJAMHEHUH, a TAaK)Ke YCTAaHOBIICHUS XHUMUYECKOTO
CTPOCHUS BEIIECTB B HAYYHOH M NMPOM3BOACTBEHHON NpaKTHUKE OaKajaBpOB, HANPaBICHHBIX Ha
MpUOOPETEHUE 3HAYUMOTO OIbITa UHAMBUAYAIBHON U COBMECTHOU JIE€ATEIHHOCTHU MPH PELICHUN
3aJa4, B TOM YHCJIIE, C UCIIOJIb30BaHUEM AIIEKTPOHHBIX 00pa30BaTENbHBIX U3AaHUN H PECYPCOB.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOr0 mporecca: JeKIUH, JJA00paTOpHbIe pabOThI, MPAKTUUECKHUE 3aHATUSI, CAMOCTOSATEIbHAS
paboTa o0yuaromerocs.

[TporpaMMo#l TUCHMITUIMHBI TMPETyCMOTPEHBI CIENYIOIINE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popme 3auera.

OO0mast TpyA0eMKOCTh OCBOSHHS IWCIMILIUHBI COCTABISET 3 3adeTHBIX eawHmibl, 108
4acoB.

S3bIK 00yueHus 0 JUCHUILIINHE «PYCCKUID)



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenbio TUCHUIUINHEL SBJISIETCA (OPMUPOBAHUE y CTYJCHTOB 3HAHUI, YMEHUN U HAaBBIKOB
B 007acTy (U3MKO-XMMHUYECKUX H3MEPECHHN: TEXHHYECKON JTOKYMEHTAIMH, W3MEPUTEIBHOTO
000pyZI0BaHUS U OCHACTKH, CHELMATU3UPOBAHHOTO MporpaMMHOro odecrneudenus. Kpome toro,
[ENTBI0 TUCIUTUINHBI SBIISETCS MOTYYeHUE MPAKTUISCKUX HABBIKOB B BOIIPOCaX BHIOOpA METOJIOB
U CPEIICTB M3MEpEeHUul, pa3pabOTKH CTpATEryd HU3MEPEHUN U W3MEPUTENbHBIX MPOTrpaMM s
KOHTpPOJISI COCTaBa W CBOWCTB BEIIECTB, MOPSJAKAa TMOJATOTOBKA M IMPOBEICHUS HU3MEPEHUU C
MCIIOJIb30BAaHUEM PA3IMUHBIX KOHTPOJIbHO-U3MEPUTENIbHBIX CPEACTB / U3MEPUTENbHBIX MAIlKH.
JuctumiinHa BXOJUT B COCTaB 4acTH, (QopMHUpyeMol ydacTHUKaMU 00pa30oBaTeNIbHBIX
OTHOIIIEHUH, 00pa3oBaTeIbHON MTpOrpaMMBbI Bhiciiero oopazosanus (mpanee — OI1 BO).

1.2. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAONIUICS JOJDKEH 001a/aTh CIEAYIOIIUMU
KOMIETSHIMSIMH WM WX YacTaMU. KoMneTeHIMH U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHp KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) Konn Koza v HanMeHoBaHME HHIUKATOPA JOCTHKEHUS
HalMEHOBaHUE
KOMIIETEHIH KOMIIETEHINH
KOMIIETEHIIMH
ITIK-1 Cnocoben [1K-1.3.4 3HaTh KOHCTPYKTUBHBIE 0OCOOEHHOCTH U
IPOBOJIUTH aHAJIN3 IPUHIUIBI paOOTHI CPEACTB U3MEPEHUS,
COCTOSTHUS TEXHOJIOIMYECKHE BO3MOKHOCTH B 00J1aCTH
METPOJIOTHYECKOTO IPUMEHEHMSI CPEJCTB U3MEPEHUS
[Tpodeccuonanbhble P P pea p
KOMITETCHIIHH olecrieueHns B ITK-1.Y.1 ymeTs onpenensite HEOOXOAMMOCTh
HOJpa3/IelIeHuI pa3pabOTKU HOPMATUBHBIX JOKYMEHTOB
METPOJIOTHYECKOU [1IK-1.Y.3 ymeTp ycTaHaBIMBATh ONTUMAJIbHbBIE
CITY>KOBI HOPMBI TOYHOCTH U3MEPEHUH U TOCTOBEPHOCTU
OpraHu3anuu KOHTPOJIsI € y4eToM omuOoK 1-ro u 2-ro poaa
ITK-2 Criocoben
[TIK-2.B.1 BnageTs HaBbIKAMHU KOHTPOJIS
OOHOBIIATH 0azy
COOTBETCTBUS paboOUMX 3TAJIOHOB, CPE/ICTB
pabouuXx TaJIOHOB U
MOBEPKH U KaTMOPOBKU TPeOOBaHUSIM,
[IpodeccuonanbHbie | CpeaCTB
. YKa3aHHBIM B HOPMAaTHUBHBIX JOKYMEHTaX,
KOMIIETEHIINH WU3MEPUTEIIBHON
TeXHIKH I CPEICTB MOBEPKU U KaTUOPOBKH, Oa00pa U
pUoOpeTeHus: pabourX 3TaJIOHOB, CPENICTB
IIPOBOAMTD UX
MOBEPKH U KaIMOPOBKU
aTTECTALIUIO
I1K-3.3.2 3HaTh TOKYMEHTHI [10 CTaHAaPTU3ALUH
I1K-3 Criocoben Y METOJAMYECKUE JOKYMEHTHI,
OCYLIECTBIIATh perIaMeHTHPYIOIIME BOIIPOCH] YIIPABICHUS
paboThI 11O KauecTBOM, BOIPOCHI J€JIONPOU3BO/ICTBA,
BBISIBIICHUIO U KauecTBa MPOAYKILIMH, KaYeCTBA ChIPbs, KaUyeCTBa
[TpodeccuonanbHble POLYKIUH, pril,
MPEIOTBPALICHUIO MaTepuasoB
KOMIIETEHIIUH .
HECOOTBETCTBUUI I1K-3.3.3 3HatTh (pu3nveckue NpUHIMILI paboThI,
MPOIYKIIUHI BO3MOYXHOCTH M 00JIaCTH MPUMEHEHUSI METOJIOB U
IIPEIbABISAEMBIM CPEICTB U3MEPEHUI
TpeOoBaHUAM [1K-3.3.4 3HaTh METOIUKHN KOHTPOJIS UCIIBITAHUS
MPOIYKIIUU

2. Mecro nucuumianHsl B cTpyktype OI1
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSAX, PaHee MPUOOPETEHHBIX 00YUJaIONTUMUCS
[P U3YUYEHHUH CIEAYIOUINX AUCIUILINH:




— «Mertponorus. Ob1iast TeOpHsi USMEPEHUN»,

— «Metponorusa. ObGecriedeHue eAMHCTBA U3MEPEHUIY,

— «MetoJibl U CpeACcTBA U3MEPECHUH.

3HaHus, TMOJYyYEHHbIE NPU M3YyUYEHUHM Marepuaia JaHHOW JUCIHHUIUIMHBL, HUMEIOT Kak
CaMOCTOSTEJIbHOE 3HAYEHHE, TaK U UCIOJIb3YIOTCS IPU U3YUYEHUN APYTUX JUCLHUILINH:

— «OCHOBBI TEXHUYECKOI'O PErYJIUPOBAHUAY,

— «Opranusanus 1 TEXHOJOTUs UCTIBITAHUIY,

— «Cepruduxanusy»,

— «lIpuknagHas METPOJIOTHUSD,

— «Meronbl 1 cpeicTBa U3MEPEHUI Ha TU(POBBIX MPOU3BOJICTBAXY.

3. OOBEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mEM O0beMe JMCIUILUIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4eOHOU
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYA0EMKOCTH 10 CeMeCTpam) MpeCTaBICHbI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh JUCIHITITUHBI

pr,HOGMKOCTL 10

Bun yueGHOM paboThI Bcero cemecTpam
Ne7
1 2 3
Oobwan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacos npakmuyeckoii 0020mMoseKu 10 10
AyoumopHnuie 3anamus, BCETO vac. 18 18
B TOM YHCIIE:
nexru (JI), (gac) 8 8
1('IpaK)TI/I‘-I€CKI/Ie/C€MI/IHapCKI/Ie sansarus  (113), 10 10
qac

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoil npoekT (padota) (KII, KP), (4ac)

9K3aMeH, (Jac)

Camocmossmenvnas paboma, Bcero (dac) 90 90
Buo npomesxcymounoi ammecmayuu: 3auer,

mudd. 3auger, sx3ameH (3auer, udd. 3ay, | 3Bauer 3auer
OK3.*%*)

*k
[IpuMeuaHue:  kaHAUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHIUTUIMHEI IO pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEIEHBI B TaOIuUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYJI0EMKOCTh

Paznensl, TeMbI TUCTIUILITUHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 7

Pasznen 1. 3agaum Kypca, TEpMUHBI A
omnpenenenusi. OCHOBHbIE HaNpaBJiIeHUs HUIUKO-
XUMHYECKHUX UCCIIEOBAHNI

Tema 1.1.Kpatkuii ouepk pa3Butusi pu3nKo- 2 6 22
XUMHYECKUX U3MEPEHHI.

Tema 1.2. OCHOBHBIE IOHATUS TEPMUHBI U
onpeneneHus Tema 1.3. DneMeHTHBIN aHAIH3.




OyHKIMOHAIBHBIN aHaIN3. MOJIEKyISApHbIN
anay3. Pa3oBbIi aHAIU3.

Paznen 2. OcobeHHOCTH (PU3UKO-XUMHYECKIX
METOJIOB U3MEPEHUH.

Tewma 2.1 [ToHsiTHE €AMHUYHOTO OMPEACIICHHUS.
Tewma 2.2. OCHOBHBIC KPUTEPHUH BHIOOpA METOA
U3MEPECHUM.

Tewma 2.3 CBsi3b CBOMCTBA BEIISCTB U MAaTEPHAIOB 2 2 22
C UX XMMHUYECKUM CTPOECHUEM U COCTaBOM.

Tema 2.4. [IpyHUIUIIBI TOCTPOEHUS CXEM
npuOOpPOB st GUBHKO-XUMHUECKUX H3MEPECHUN
Tewma 2.5. Bunbl GyHKIIMOHATBHBIX 3aBUCUMOCTEH
MIPU NOCTPOCHUHU U3MEPUTEIBHOTO HKCIIEPUMEHTA

Paznen 3. MeToibl U3MEpEHUiA HA OCHOBE
W3MEHEHUS ONTHYECKUX XapaKTEPUCTUK

Tema 3.1. OnTudyeckas NJIOTHOCTh U
ceeromnpomyckanue. Koaddumuent noriomeHus
CBeETA.

Tema 3.2. PeppaxTomerpust

Tewma 3.3. I3MepeHne Ha OCHOBE CIIEKTPaIbHBIX
XapaKTEPUCTUK U3TYUCHHS U TIOTIIOIICHHUS.

Tema 3.4. I3mepenue Ha OCHOBE
uHTEePEPEHIIMOHHBIX XapPAKTEPUCTUK HU3TYyUCHHUS.

Paznen 4. Meroabl u3MepeHUs Ha OCHOBE
WU3MEHEHUS AIEKTPUUIECKUX XapaKTEPUCTHK
Tema 4.1. CBsi3b KOHIIEHTPALIMK PACTBOPOB
AJIEKTPOJIUTA C UX DIECKTPUUECKOM
MIPOBOJIUMOCTBIO. 2 24
Tema 4.2 OcHOBHBIE TTOHITHS U TIPUHIIAIT
KOHJTyKTOMETPHUYECKOTO METO1a U3BMEPEHHU.
[Tpsimast KOHTYKTOMETPHS
KOHAYKTOMETPUUYECKOE TUTPOBAHUE

HToro B ceMecTpe: 8 10 90

Hrtoro 8 10 0 0 90

IIpakThueckass IOATOTOBKA 3aKJIOYAETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
oOydJallmUMHUCs  OMNpENeJeHHbIX  TPYAOBBIX  (yHKUMH,  CBSI3aHHBIX ¢ Oyn;yuiei
npodecCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3/ieloB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B TabnuIe 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe PasAaciioB U TEM JICKIHMOHHOT'O [UKJIA

Howmep paznena HaszBanue u conepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI
Paszpnen 1. 3agaum kypca, Tema 1.1. KpaTkuit ouepk pa3BUTHS PU3UKO-XUMUYECKUX
TEPMHHBI U OTIPEICTICHHUS. W3MEpPEHHUI.

OcCHOBHbIE HAIIPABJICHUS Tema 1.2. OCHOBHBIE MOHSTHS TEPMUHBI U ONPEICICHUS
(U3UKO-XUMHYECKHUX Tema 1.3. DnemenTHbIN aHanu3. OyHKIIMOHAIBHBIN aHAIN3.
UCCIIEN0BAHUI MounekynapHbii ananu3. Oa3oBblil aHAINS.

Pazgen 2. Ocobennoctu Tewma 2.1 TToHsITHE AMHUIHOTO OTIPEACIICHUS.
(UBUKO-XUMHYECKUX Tewma 2.2. OCHOBHBIE KPUTEPUHU BBIOOpA METOIa H3MEPECHHUH.




METOJI0B U3MEPEHHUI.

Tema 2.3 CBs3b CBOMCTBA BEIIECTB U MAaTEPUAJIOB C X
XUMHUYECKUM CTPOEHUEM U COCTABOM.

Tewma 2.4. IIpUHIUIIBI TOCTPOSHUS CXEM MPUOOPOB ISt PUBUKO-
XUMUYECKUX U3MEPEHUN

Tema 2.5. Bunbl GyHKIIMOHATBHBIX 3aBUCUMOCTEH MpH
MOCTPOCHUU U3MEPUTENILHOTO SKCIIEPUMEHTA

Pa3nen 3. Metongnl
U3MEPEHUM Ha OCHOBE
M3MCHCHUS ONTHYCCKUX
XapaKTEPUCTUK

Tema 3.1. OnTuyeckas MIOTHOCTh U CBETOMPOITYCKAHUE.
KoadduimenT mornomeHus cBeTa.

Tema 3.2. Pedpaxkromerpus

Tema 3.3. I3MepeHue Ha OCHOBE CIIEKTPaJIbHBIX XapaKTEPUCTUK

H3JTY4YCHUSA U IMOTJIOIICHUAA.

XapaKTECPUCTHUK U3TYUCHHUA

Tema 3.4. 3mepenue Ha OCHOBE HHTEP(HEPEHITUNOHHBIX

Pa3nen 4. Metonnl
W3MEPEHHS Ha OCHOBE

HN3MCHCHUA DJICKTPHUICCKUX

XapaKTEPUCTUK

ANEKTPUICCKON TPOBOIUMOCTHIO.
Tema 4.2 OcHOBHBIE OHSTHS U MPUHIIUIL

KOHJIyKTOMETPUYECKOro MeTo1a u3MepeHuil. [Ipsmas
KOHJIyKTOMETPHS U KOHAYKTOMETPUYECKOE TUTPOBAHUE

Tema 4.1. CBsi3b KOHIICHTPAIIUU PACTBOPOB AIIEKTPOIIUTA C UX

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHI U UX TPYTOCMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYILOEMKOCTb

N3 Hux Ne
No | Tembl npaktrueckux | @OpMbI NpakKTUYECKUX | TpPyHOEMKOCTh, |IPAKTUYECKOU |pa3jaeia
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI
(uac) JIUHBI
Cemectp 7
1 BBogHoe 3ansTHE. Paz6op 1 1 1
OCHOBHBIEC TEPMHUHBI JIOTIOJTHUTEIILHOTO
U OIpeJIeNIeHHsI MatepHala, TUCKYCCHsl
2 Onpenenenue Paz6op 2 2 1
POU3BEACHUS JIOTIOJTHUTEIBHOTO
pacTBOPUMOCTHU MaTepuania, JUCKYCCUs
pacTBopa 3a/1aHHOTO
BemecTsa. lonHoe
IIPOU3BENICHUE BOJIBI.
3aKOH PKBUBAJIEHTOB.
3 OcHoBHOE Pa36op 2 2 3
(dboToMeTpuyecKoe JOTIOTHUTEILHOTO
COOTHOIIIEHHUE, 3aKOH | MaTepuaa, TUCKyCcCus
Bbyrepa-Jlambepra-
bepa, popmyib
Dpenens
4 OnTnueckas Pa36op 3 3 1
IUIOTHOCTh. MeTox JOTIOTHUTEILHOTO
IpagyupOBOYHBIX MmaTtepuana, JUCKYyCCHUs
XapaKTePUCTHK
5 WnuTepdepeniys. Pa36op 2 2 2




HpI/IHI_II/IH JOITOJIHUTCIIBHOI'O
HOCTPOCHHUS Marepuaa, JUCKyCCUs
UHTEpHEPOMETPOB

Bcero 10 10

4.4. JlabopatopHble 3aHATUS
Tembl 1ab0paTOPHBIX 3aHATHH U UX TPYJOEMKOCTh IPUBEIEHBI B TabnuIe 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

U3 Hux No
Ne TpymoeMKOCTh, | MPaKTUYECKOM | pa3jena
HaumenoBanne 1abopaTopHbBIX paboT Py - | TP p
/o (gac) MOJTOTOBKH, | JHMCIIHII
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO

Bcero \ \ |

4.5. KypcoBoe nmpoeKkTHpoBaHHE/ BHIIOTHEHUE KypCOBOU pabOTHI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunbr camocTosiTennbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.
Tabnuua 7 — Buasl caMOCTOSITENIbHOW Pa0OThI U €€ TPYIOEMKOCTb

Bun camocrosTensHoi# paboTh Bcero, uac | Cemectp 7, uac
1 2 3
W3ydeHue TeopeTrueckoro Mmarepuaia gucuumingel (TO) 23 23

Kypcosoe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Beinmonuenue pedepara (P)

[ToaroroBka k Tekymemy KoHTpouito ycrieBaemoctu (TKY) 22 22

Jomamrnee 3ananue ([13)

KontposbHble pabotsl 3a04HuKOB (KP3) 22 22

[TonroroBka K npomexxyroyHoi arrecrauuu (ITA) 23 23
Bceero: 90 90

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITENTEHON PabOThl 00YUaOIIUXCS IO AUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00ydaroImuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX N3aHUN
[lepedyeHb MeUaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIEeH B TaOIHUIE 8.




Ta6mmia 8— IlepeueHb MeYaTHBIX U DJICKTPOHHBIX YICOHBIX U3JaHUN

[udp/
URL anpec

bubnuorpaduyeckas ccpiika

KomuectBo

AK3EMILTSIPOB B
ouomoreke

(xpome
AJEKTPOHHBIX

AK3EMILIIPOB)
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/catalog/product/77
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yue0. mocobue / B.®. [leneBun. — Munck : UHOPA-M,
2017. - 273 c.— ISBN 978-5-16-006769-8
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m/catalog/docume
nt?id=372654

Kupwuios, B.11. Merponoruueckoe obecrnieueHme
TEXHUYECKUX CUCTeM : yueOHuk / B.. Kupunos. —
Mocksa : Uadpa-M, 2017. — 3424 ¢ . — ISBN 978-5-16-
006770-4

https://e.lanbook.c
om/book/112073

Kupumnosckuit, B.K. CoBpeMeHHbIE ONTHYECKHE
HCCTIEAOBaHUS U U3MEPEHUs. [ DIEKTPOHHBIN pecypc] —
OnektpoH. nan. — CII6. : Jlanp, 2021. — 304 ¢. —
ISBN: 978-5-8114-0989-1

https://znanium.ru/
catalog/product/18
32148

Tpudonos, K. 1. Pusnko-xuMu4ecKue mporecch B
texHocdepe: yueOnuk / K. M. Tpudonos, B. JI.
JleBUCHIIOB. — 2-€ U3/., UCTIP. U 101. — MOCKBa :
OOPYM : UHDPA-M, 2022. — 256 c. — (Bsiciuee
obpaszoBanue). - ISBN 978-5-00091-002-3. - Tekcer :

3JIEKTPOHHBIN.

https://znanium.ru/
catalog/product/22
13580

I'ypnak, E. E. ®u3nko-xuMuuecKkrue METOIbI
uccnenoBanuii: yuebnoe nocodue / E. E. I'ypnak, JI. C.
Mapxkun, M. H. Hanusaiiko. - Poctos-Ha-/loHy :

Wz narenscko-noaurpaduyeckuii kommiekce Poct. roc.
skoH. yH-Ta (PUHX), 2023. - 160 c. - ISBN 978-5-7972-
3245-2. - TekcT : PIeKTPOHHBIN.

Ilepeuenn

TeJIeKOMMYHHKaHHOHHOﬁ CEeTn

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OpPMallMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn «IHTepHEeT»
UH(pOPMaIMOHHO-
HEOOXOJUMBIX [UIsl OCBOEHHUS JHUCUUIUIMHBI

SJICKTPOHHBIX O6p830BaTCJ'ILHBIX

«MHTepuer,

pecypcos

npuBeseH B Tabmuie 9.

Tabmuma 9 —

TCHCKOMMYHHK&HHOHHOﬁ CCTHU ((I/IHTCpHCT»

[lepeueHp 3NEKTPOHHBIX 00pa30BaTENbHBIX PECYpPcOB HHGOPMAIMOHHO-

URL anpec

HaunmenoBauue

https://www.vniiftri.ru/

TEXHUYECKHUX PATHON3MEPEHUN

Oranounsl Beepoccuiickoro HUU ¢usuko-

https://docs.cntd.ru/document/1200166732

((TCXBKCHCPT»

DNeKTpOHHBINH (HOH]T HOPMATUBHON MHPOPMALIUU

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI

8.1. [lepeyenp mpPOrpaMMHOr0 O0OECHEUEHUs, HCIOJIb3YEeMOI0 MpPH OCYLIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo TUCIHUILINHE.




[TepedyeHs ucmoyb3yeMoro mporpaMMHOTo o0ecriedeHus peacTasieH B Tabmuiie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHUS

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCIT0JIb3YEMBIX npH
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuenr nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAILHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHUYECKON 6a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Homep aynutopun
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (mpu HEOOXOMMOCTH)

1 JlexuMOHHAS Ay IUTOPUS

MYHBTHMCHHﬁH as JICKOHUOHHAs ayAIUTOPUA

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OLIEHOYHBIX CPEACTBAJIA MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaromuXcsl 1Mo TUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB JJIsl MPOBEACHHUSI IPOMEKYTOYHON aTTecTalluu

Bu mpomexyTo4HOM arTecTaluuu [TepedeHb OIIEHOYHBIX CPEICTB

3auer Cnucok BOMpOCOB;
TecTnl.

10.2. B kayectBe KpUTEpUEB OICHKH YpPOBHSI C(OPMHUPOBAHHOCTH (OCBOCHH)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas puBeaeHa B Tabnuie 14. B TeueHue cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajga  MOJYJIBHO-PEUTHMHIOBOW  CHCTEMbl ~ YHUBEpCUTETa,  IpaBHiIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu onieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHUUN

Or1eHKa KOMITETEHITUH

XapakTeprcTUKa C(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayupHas mKana P P (bop

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN

MaTepHa;
— YBEPEHHO, JIOTHYHO, TI0CIIEJOBATEIbHO M TPAMOTHO €T'0 M3JIaracr;

«OTIITYHO» — OnMpasch Ha 3HAHUS OCHOBHOW W JOTOJHUTEIBHOW JIMTEPATYPHI,

«3a4TEHO» TECHO TPUBS3BIBACT YCBOCHHBIC HAyYHBIC TTOJIOKEHUS C MMPAKTUIECKON

JIESATSIIbHOCTHIO HAIPABJICHHS;
— yMeJ0 000CHOBBIBAET U apTYMEHTHPYET BBIJIBUTACMbBIC UM HJICH;
— JIeJIaeT BBIBOALI H 000OIIEHMS;




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— CBO60,Z[HO BJIagceT CHCTEMOM CIICHUAIIN3UPOBAHHBIX TTOHATHUH.

«XOpoHIOo»
(GauTCHO»

— 00yYaroNUiCs TBEPIO YCBOMII MPOrPaAaMMHBIN MaTepHajl, IPaMOTHO H
M0 CyIIeCTBY H3JIaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKOH JESITECIbHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BJIAJCCT CHCTEMOM CIICIIMAIM3UPOBAHHBIX ITOHITHH.

«Y/IOBJICTBOPUTEITLHO
«3AYTCHO»

— o0yuyaroluiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYLIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTYpHI;

— JIONyCKaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYJHEHUs B IPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMEeHTUPYET HayyHbIE ITOJI0KEHUS;

— 3aTpyHsAeTCs B (POPMYIMPOBAHUN BBIBOJOB U 0000OIICHUI;

— 9YaCTUYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX IOHITHUM.

«HEYIOBJICTBOPUTEIIEHOY
«HE 3aUTCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrpaMMHOTO
MaTepuana,

— JIOMYCKaeT  CYyIIECTBCHHbIC  OIMMOKKM W  HETOYHOCTH TP
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaPaBIICHUY;

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOXKEHHUS;

— He GOpMYIIHPYET BBIBOJIOB M 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3amaun) nmst sk3ameHa mpeicTaBlieHbl B Taoumie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne n/m Ilepedyenb BOpocoB (3aau) Ui FK3aMeHa Koz
UHAMKATOpa
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bomnpocs! (3agaun) 1uis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) ais 3adera / qudd. 3adera
Ne n/mt Ilepeuens BonpocoB (3agau) it 3auera / nud . 3adera Kon
WHIMKaTOpa
1. Hazoure obnacti npuMeHeHus PU3NKO-XUMUYECKUX [IK-1.3.4
METOJIOB U3MEPEHU?
2. KaxoBbl 0cOOEHHOCTH H3MepeHU GU3NKO-XUMHUYECKUX [1K-3.3.2
XapaKTePUCTHUK?
3. Uto Takoe 3aKOH SKBUBAJIEHTOB U €r0 MPUMEHEHUE ISl I1IK-1.V.3
U3MEPEHUI
4. Kak ¢popmupyrorcs criekrpajibHble XapaKTepUCTHKU [1IK-3.3.3
BellecTBa?
5. Ponp n mecto ®X MeTOA0B N3MEPEHUI B METPOJIOTHYECKOM [1K-3.3.2
obecnieueHun?




6. Yto Ha3bpIBaeTCs U3MEPEHUEM? [IK-2.B.1
7. Knaccudukammss DXMA? [IK-1.V.1
8. Kak onpenenanTs TOUKy SKBUBaJIEGHTHOCTHU ? [IK-2.B.1
9. OCHOBBI OIITUYECKUX METOIOB aHAJIU3a I[1K-3.3.2
10. Metox kanuOpoBouHOro rpaduka [1K-3.3.2
11. [IpuMeHeHne 3JIeKTPOXUMUYECKUX METO/I0B U3MEPEHUI ? I1K-3.3.4
12. Oc00EHHOCTH AJIEKTPOXUMHUECKIX METOJ0OB aHAJIn3a? [1IK-1.3.4
13. Kak snekTpuueckue nporecchl HCIOIb3yITCS B (U3UKO- [IK-3.3.3
XUMHYECKUX U3MEPEeHUSIX ?
14. Kak Bnusier n3aMeHeHue KOHIEHTPAIlMU Ha TI0KA3aTelb [1K-3.3.4
MIpesIoMJICHUs BellecTBa?
15. [osicHuTe MpUHIMIBI pehPAKTOMETPHUUECKUX U3MEPEHUI? IK-1.¥.3
16. [Tpunnun nevicteus Goromerpa? I1K-3.3.3
17. [TosicHuTe NpUHUMIBI HHTEPPEPEHIIMOHHBIX U3MEPEHHIA? I1IK-3.3.3
18. OO61as MEeToMKa IPOBEACHUS ONITUYECKUX U3MEPEHUI? [K-1.V.1
19. [Tpunnun nevictBus uatepdepomerpa? I1K-3.3.3
20. UYto Takoe KOHIYKTOMETPUYECKOE TUTPOBAaHUE? [1K-3.34

[lepeuenr TeM JIsi KypCOBOTO TPOCKTHPOBAHUS/BBIMIOIHEHUS KYPCOBOW pPabOTHI
MpeCTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOT'O TPOSKTHPOBAHHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOTHI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Ne n/mm .
KYpCOBOi1 pabOThI
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bonpocsl g mpoBeneHHs MPOMEXYTOYHOM aTTecTallud B BHJAE TECTHUPOBAHUS

IpeJICTaBICHBI B Ta0nwmie 18.

Tabmmua 18 — [IpumepHBIi IepeueHb BOIIPOCOB JUIsI TECTOB

Ne n/nt ITprMepHBIii TepeueHb BONPOCOB I TECTOB Koz
UHIMKaTopa
OO0mme Bonpochl GPU3NKO-XUMHUYECKHX METO/10B [IK-1.3.4
[IK-1.V.1.
1 [Inst onpenenenus BI3KOCTH UCIIONIb3YIOTCS U3MEPEHUS [K-1.Y.3.
a) BpEMEHHbBIE XapaKTePUCTUKH; [IK-2.B.1.
0) TeIIOBbIE XapaKTEPUCTUKU [IK-3.3.2.
B) 2JIEKTPUYECKHE XapPAKTEPUCTUKU IIK-3.3.3
I1K-3.3.4.

2 Ilpu onpeneneHNH TBEPAOCTH HCIIONb3YETCS:

a) CIOCOOHOCTh PACTBOPOB MPOBOJIUTH MIEKTPHUUECKUH TOK;

0) CHOCOOHOCTH aTOMOB M MOJIEKYJT TIOTJIOMIAT IEKTPOMArHUTHOE
W3ITydeHUE;

B) CBOICTBO MaTepuaya COMPOTHBIATHCS BHEIPEHUIO B €T0
IOBEPXHOCTH

3 B ocHOBe pedhpakKTOMETPUIECKOTO METO/1a JICHKUT:

a) clocOOHOCTh PACTBOPOB MIPOBOIUTH IIEKTPHUUECKUI TOK;

0) crOCOOHOCTH AaTOMOB M MOJIEKYJT TIOTJIOMIATh AJIEKTPOMArHUTHOE
U3ITy4YEeHUE;

B) CLIOCOOHOCTH Pa3IMYHbBIX BELIECTB MO-PA3HOMY MPEIOMIISATh
POXOSIINHA CBET.




4 Ha pedpakTomeTpe onpenenstoT:
a) ONTHYECKYIO IIJIOTHOCTD

0) moka3aresb IPeIOMIICHHS;

B) pH pactBopa

5 B ocHOBe aOCOPOIMOHHOTO CIIEKTPATBHOTO aHAIN3A JICKHUT:
a) 3aKOH CBETOIOTJIOUICHHUS;

0) 3akoH byrepa — JlambepTa - bepa;

B) 3aKOH 2KBHBAaJICHTOB.

6 B criekTpanbHOM aHalIM3€ MPUMEHSIIOT PUOOPBHIL:
a) oTo3IEKTPOKOTOPUMETP

0) rIaMeHHbIH (HOTOMETP

B) CIIEKTPO(OTOMETP

7 Ha poTomeTpe onpeaenstor:

a) ONTHYECKYIO IJIOTHOCTD;

0) mokazareib PEJIOMIICHHUS;

B) pH pactBOpa

8 Ha xpomarorpade MOKHO MPOBECTU aHAIH3 BEIIECTB:
a) OKpaIllEHHBIX;

0) HEOKpaIlICHHBIX;

B) CJI0’KHOTO KOMIIOHEHHOT'0 COCTaBa

9 CranpgapTHble pacTBOPBI — 3TO:

a) pacTBOPBI, C TOUHO U3BECTHON KOHLIEHTpALUEH;

0) pabouune pacTBOpPHI;

B) pacTBOPBI, COJIEpKalllie BCE KOMIIOHEHTHI, KPOME OIPeIeNIIeEMOT0
BEIIIECTBA.

10 PacTBOpHI CpaBHEHUS 3TO:

a) pacTBOPBI, C TOUHO U3BECTHON KOHLIEHTPAIHEH;

0) paboune pacTBOPHI;

B) pacTBOPBI, COJIeprKalllie BCE KOMIIOHEHTHI, KPOME OIPEeIIIeMOro
BEIIIECTBA.

11 B ocHOBE NOJSIPUMETPUYECKOIO METOA AHAIIN3A JICKHUT:

a) ciocOOHOCTh aTOMOB U MOJIEKYJT MTOTJIOIMIATh 3JIEKTPOMAarHUTHOE
H3yYEHHUE;

0) U3yueHue NoJAPU30BAHHOTO CBETA;

B) CIIOCOOHOCTH Pa3IMYHBIX BEUIECTB MMO-PA3HOMY MPEIOMIISATh
MIPOXOSAIIHNIA CBET

12 ITpu rpaBUMETPUYECKOM aHAIIN3€E OMPEEIISAIOT:
a) Maccy BeIIeCTBa;

0) 00BEM BeIIECTBA;

B) OCHOBHOCTb KOMITOHEHTA.

14 Ha nonsipumMeTpe onpeaessitor:
a) pH pacrtBopa;
0) ONTHYECKYIO INIOTHOCTD;




B) MOKa3aTelb IPETOMIICHUS;
T') YyroJl BpaieHus

15 BemiectBa, criocoOHbIE OTJaBaTh BOJIOPO/, HA3BIBAIOTCS
a) OCHOBaHUSMU

0) consmu

B) KHCJIOTaMU

16 Cucremsl, noanepxusatoire pH pactBopa Ha 3aJaHHOM ypOBHE,
Ha3bIBAIOTCS:

a) CTaTUCTUYECKUMU

0) OydepHbIMU

B) PAaBHOBECHBIMU

17 TutpoBaHHe OTHOCUTCS K METOJaM
a) XUMHYECKUM

0) GPU3UKO — XUMUYIECCKUM

B) pusmueckum

18 XpomaTorpadust OTHOCUTCS K METO/1aM
a) XUMHYECKUM

0) GPU3UKO — XUMUIECKUM

B) (hU3UYECKUM

19 Llenb MeToAa TUTPOBAHUS

a) OIpe/IeNICHNE COCTaBa UCCIEAYEMOI0 PacTBOpa

0) onpezeneHue KOHIIEHTPAIMH UCCIIETyeMOTo pacTBOpa
B) OmpeJieJIeHUue U TOro, U IPYTroro.

20 Unrepdepennust HabmoaeTcs

a) MPH CII0KEHUU UHTEHCUBHOCTHU CBETOBBIX TOTOKOB
0) MpH CIIOKEHNUU aMILTUTY]T CBETOBBIX BOJIH

B) Mpu HAOJIO/ICHUU B OTPAXKEHHOM CBETE

O0opynoBanne 1151 GU3NKO-XMMHYECKHX H3MEpPEeHHU

1 Yto Takoe HyJIEBOU pacTBOp:

a) TUCTHIUTMPOBAHHAS BOJA

0) pacTBOp U MUHUMAJIHHBIM KOJIMYECTBOM MIPUMECH

B) pacTBOp CpPaBHEHHS C U3BECTHBIMU XapaKTEPUCTUKAMHU

2 JInst uero npUMeHsETCs AUCTIEPrUpYoIIasl IpU3Ma:
a) UIsl OTPa)KEHUSI CBETOBBIX MOTOKOB

0) 17151 CTIEKTPAJIbHOTO PA3JIOKEHHSI CBETOBBIX ITOTOKOB
B) 1151 GOPMHUPOBAHMUS 0JIS 3PEHUS

3 KonayKkroMeTpuyeckas siueiKa UCIOJIb3yeTCs:

a) JUIs OIpeIeNIeH s CONPOTUBIIEHUS 00pa3la

0) I71s oTIpeieIeH s yIeTTLHOM 3JIEKTPOIPOBOTHOCTH
B) U1 (GOpMUPOBaHUS HYJIEBOTO PacTBOpa

4 ®oToMeTp npeAHa3HAYEH:
a) JUIsl ONpeJIeIeHHsI CUJIbl CBETa

[IK-1.3.4

[IK-1.V.1.
[K-1.Y.3.
[IK-2.B.1.
[IK-3.3.2.
IIK-3.3.3

[1IK-3.3.4.




0) 1UIs TOJTyYeHUsI KOTEPEHTHBIX CBETOBBIX TTOTOKOB
B) JUTSI OTIPECIICHHSI ONITUYECKON TIJIOTHOCTH

5 MoHoxpomaTop npeaHa3HauYeH

a) JUIsl OIIPEJIEIEHNs IPKOCTH CBETa

0) JUId MOJIy4EeHHUS HAMIPABIEHHOTO U3JIyYECHUS

B) IS BBIJICTICHUS 33JIaHHOTO CIIEKTPAJIbHOTO HHTEPBAIA

6 Jlazep nmpeana3znaueH asis

a) MOJyYCHHUSI MOHOXPOMATHYECKOTO U3TYUCHHUS C MaIOH
PacxoIUMOCTBIO

0) ompenesieHus MMOKa3aTels MOTJIOMCHHS

B) Onpenenenus (ha3oBOro COCTaBa BEIIECTBA

7. Kak copmupoBath ycioBUe MaKCUMyMa B HHTEppEpoMeTpe
a) oInpeaeuTh (Ga30BbIN CABUT

0) 3a71aTh ONPEICICHHYIO JUTHHY BOJHBI

B) chopMUpOBaTH HYJIEBYIO Pa3HOCTh X0/1a

8 Kak ucnone3yercs muddepeHnuanbHas cxeMa n3MepeHuil mpu
OIPEETICHUH ONTUYECKON TNIOTHOCTH

a) pe3ysbTaT ONMpPEEIIAeTCS KaK pa3HUIla ONTUYECKHUX TIOTHOCTEH
OIOPHOTO U M3MEPUTEIILHOTO KaHAJIOB

0) s onpeesieHus KOAPPUITUSHTA OTPAKCHUS

B) JUISl ONIPE/ICIICHUS TOTPEITHOCTH U3MEPEHUI

9. Ilpuniun aercTBus pepakToMeTpa OCHOBAH
a) Ha MOTJIOUIEHUH CBETOBBIX JIy4el
0) Ha ocHOBe Oy(epHBIX PacTBOPOB
B) Ha OCHOBE MOJTHOTO BHYTPEHHETO OTPaKECHHUSI

10 I'pagynpoBoUHbIi rpaguK MO3BOJISET:

a) ONpeNIeUTh BUJI PACTBOPEHHOI'O BEILIECTBA

0) onpeaenuTh NOTPEIHOCTh Pe3yJIbTaTa U3MEPEHUI

B) OIPEIETUTH CBA3b MEXK/y U3MEPSIEMbIM U OTIpeleNsIeMbIM
napamMeTpoM

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOy4YaroIMXCs 3a04HOH (OPMBI

oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne i/t

[lepeueHb KOHTPOJIbHBIX PadOT

Metoapl OMPCACIICHUS KOJIMYCCTBA IIPUMCECH

OnTtryeckast INOTHOCTh. MeToA rpalyHpOBOYHBIX XapaKTEPUCTUK

3aKOH CHHYCOB, MIOJIHOE BHYTPEHHEE OTPAXKEHHE, pehPAKTOMETPHS

WnTtepdepennus. [punnun noctpoeHus: UHTEpHEepoMeTpoB

OB IWIN|F-

OKBUBaJICHTHAS U YACJIbHAs 3JICKTPOIIPOBOJHOCTH. OHpe,Z[CJ'ICHI/IC TOYKHU
OKBHUBAJICHTHOCTH 110 3aaHHBIM TCXHUYCCKUM XaPAKTCPUCTHUKAM

[IpuHIKIIBI TOCTPOEHUS TPaIyUPOBOYHBIX XapPAKTEPUCTHK

OHpe,Z[CJ'ICHI/IC KOHIOCHTPALUHU NPUMCCH 110 USMCPCHHUIO MMOKA3aTCIIA ITPCIIOMIICHU

OnpeneneHye TOMIIMHBI INIEHKW HA OCHOBE HHTEPhEPOMETPUUYECKUX U3MEPEHUN

OV

HccnegoBaHne 3aBUCUMOCTH QJICKTPOITPOBOAHOCTH ITPU UBMCHCHHUH KOHIICHTPAIIUH




npumeceid. KoHayKToMeTpuyecKkoe TUTPOBAHUE
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10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPhl  OLCHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMMX dSTanmbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmamMeHTHpPYIOUIMX TMOPAIOK W MPOLEAYPY
NPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTeCTaluu 00ydJaromIuXCs
'VAIL

11. Meroaudeckue yKa3aHus Ui 00YJIArOIIUXCS IO OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykazaHus s OOYyYarOIIMXCAd 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana .

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe U SICHOE HU3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOU JIEKIMH B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIUIO 1O TeME, a B OCBOCHUU
dbyHIaMeHTaNbHBIX MpOOJIeM JUCIHUIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHUSA, HOBEHIINX
JOCTH>KCHUN HaydyHOM MbICiH. B ydueOHOM mporiecce JIEKIUsl BBIMOIHAET METOI0JI0TUYECKYIO,
OpraHU3aIMOHHYI0 U UHGOopMaMoHHYI0 (GyHKIMU. JIeKus packpbpiBaeT MOHATHIHBIN ammapat
KOHKpETHOH oO0jacTu 3HaHUs, €€ MpoOJeMbl, AAeT LENbHOE NPEICTaBICHUE O JAUCLUIUIMHE,
MOKAa3bIBAE€T B3aUMOCBS3b C APYTUMHU AUCLUIUIMHAMM.

[1nanupyemble pe3yJibTaThl P OCBOCHUH 00YUYAIOIMUMHUCS JICKIIMOHHOTO MaTepuarna;

— TIOJIy4YeHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OINpPEIEIISIETCS 1eJIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOM TEME;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTelIeM;

— pa3BuTHE MNpo(ecCHOHANBHO-IENOBBIX  KAauyecTB, JIOOBU K  NpeaMeTy |
CaMOCTOSTEJIbHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TIOSBIIEHHWE HEOOXOAMMOI0 HHTEpEca, HEOOXOAUMOTO AJIsi CAMOCTOSTENIbHOM paOoTHI;

— TOJy4YEHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM W TEXHUKHM U O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITh HX B  Pa3IUYHBIX
bopMyIIHpOBKax);

— TIOJyYeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSITHIA.

JlekMOHHBI MaTepual MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CclaijoB H
WCIIOJIb30BAHUEM pPa3laTOYHOr0 Marepuana TMpU TPOBEACHUM KOPOTKUX JUCKYCCHUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 110 AUCIHUTIIHE.

CrpyKTypa npeaocraBieHus JEKIIHOHHOI0 MaTepuana:

— JIEKIIMM COTJIACHO pa3zenam (Tadi.3) u temam (Tabdm.4).

—  HBJIOKEHUE OCHOBHBIX TEOPETUYECKUX BOIIPOCOB B paMKaxX pacCMaTPUBAEMOU TEMBI,

— OIHKCaHWe TEPMHUHOB U OINPECIICHUH, UCTIOIh3YEMBIX MTPHU OIICHKE HAJC)KHOCTH;

— OTBETHl Ha BOMPOCHI CTYACHTOB IO MOHUMAHHUIO CIIOCOOOB MPUMEHEHHsS] HEOOXOIUMBIX
WHCTPYMEHTOB JIJIsl aHAJIM3a BUJIOB JIe(hEKTOB M CIIOCOOOB UX YCTPAHCHHUS,;

— ONHKCaHWE OCHOBHBIX HOPMATHBHO-TEXHHUYECKUX JOKYMEHTOB JJIsl aHAJM3a YPOBHS KadyecTBa
Y HAQJISKHOCTHU UCCIIEYEeMbIX 00BEKTOB;

— BBIBOJIBI U 0000IIIEHNE H3I0KEHHOTO MaTepuana;

— OTBEThI HAa BO3HUKAIOUIUE BOMPOCHI MO TEME JIEKIIHH.

[To xomy NMeKIuUM CTyAEHTH MOTYT 3aJ1aBaTh BOMIPOCHI MIPETO/IaBaATEII0, JOKIABITHUCH
OKOHUaHUsl Tekymel ¢paszpl (mpepsiBaTh MpemnofaBaTeNs HEIOMYCTUMO); €ClIH  IOocle
OOBSICHEHUSI TIPETIOIaBaTellsi OCTAINCh HEBBISICHEHHBIE TOJIOKEHHUS, TO UX CJIEAYyeT yTOYHUTH;
MaTepual, U3J1araéMblil IpernojaBaTeeM, cielyeT KOHCIIEKTUPOBATD.




[Ipu 3aBepiieHNN paccMaTpUBAEMOM TEMBI Ta€TCSl KPATKUM KOMMEHTApUI €€ CBSI3U C
JpyrUMHU TEMaMHU Kypca.

Metoauueckre Marepualibl IS OCBOEHHUS JICKIIMOHHOrO MaTepuana. MCcTOYHUKH,
npeJcTaBlIeHHbIE B pazaenax 6 u 7 PI1/I.

11.2. MeTtoau4ieckue yka3zaHUs Uisi OOyYalOIMUXCS IO TPOXOXKICHUIO MPAKTHUECKUX
3aHATHH [IpakTHyeckoe 3aHATHE SIBJIAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aluu y4eOHOro
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YyYalOUIMMHUCS 1TO0JI PYKOBOJICTBOM ITPETO1aBaTess
KOMILIEKCa Y4eOHbIX 3aJJaHUH C LENbI0 YCBOEHHMS HAyYHO-TEOPETUYECKUX OCHOB Yy4yeOHOMU
JUCLIUTUTMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPUYECKON AEATEIBHOCTH.

Iesbro NPakTUYECKOro 3aHATUSA JUIsl 00yUaroIIerocs sBJIsSETCsl NPUBUTHE 00yYarOUIUMCS
YMEHUU U HAaBBIKOB IIPAKTUYECKOU IEATEIbHOCTH 110 U3y4aeMO NUCLUIUIMHE.

[Inanupyemble pe3yabTaThl TP OCBOEHHH 00yUarOIIUMCS IPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriyOleHue, pacIlUpeHue M JeTalu3als 3HaHUW I[pU peIleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKOU aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJAaMH M METOJUKAMU H3Y4YEHMs] KOHKPETHOH yueOHOM
JUCLUIIINHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHUSI MOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHEHMS 3aJJaHHNI;

— olecrnedeHne palMOHAIBHOTO COYETAHHS KOJUICKTHMBHON W MHIMBHIYaTbHOH (GopM
o0y4eHusl.

TpebGoBanust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

JIst IpOoXO0KAEHUs Kypca NPAKTUYECKUX 3aHATHN CTYIECHT JTOJKEH:

- 03HAKOMUTBCA C IIJIAHOM IPOBEAEHUS KaXKI0r0 3aHATHUSA,

- epel KaxAbIM 3aHiITHEM H3y4aTb TEOPETUYECKUH Marepuall, HEOOXOIUMBIM aJis
BBITOJIHEHUS TPEAYCMOTPEHHBIX IUIAHOM 3a/laHH, aHAIW3UPOBATh UCCIEAyeMble MPOoOIeMbl U
TOTOBHUTH BOMIPOCHI 110 TEME 3aHSTHS,

- B YCTaHOBJICHHBIE CPOKH BBINIOJIHATE WHAWBUAYAJIbHBIC IPAKTUYECKUE 3aJaHUS U
y4acTBOBATh B JUCKYCCUAX M KOJUIEKTUBHOM PEIICHHUH ITOCTABIEHHBIX 3a/1a4,

- CIIEJ0BATh X0y YIIPaBIsAEMOHN AUCKYCCUU U YKa3aHUAM IIPEIOJaBaTels.

3aaHue K BBIMOJHEHUIO MPAKTUYECKOW padOThl BBIJAETCS MpENojaaBaTelieM B Hadyale
3aHATHUS B COOTBETCTBUU C IJIAHOM 3aHATUNA. Tembl MpakTHUeCKUX padoT MpUBEIEHbI B Ta0MI. 5
JTAHHOW MPOrpaMMBl.

TpeboBanusg kK 0hOPMICHHUIO OTYETA O IPAKTHUECKOM padoTe

TUTyabHBIN JUCT OTYETa JAOJKEH COOTBETCTBOBATH MIA0JIOHY, MPUBEICHHOMY B CEKTOPE
HopmatuBHOM nokymentanuu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUU C
'OCT 7.32-2017. TpeboBaHusi NMpHUBEAECHbI B CEKTOpe HOpMATHBHOW nokyMmeHTanuu ['YAII
https://guap.ru/regdocs/docs/uch

[Tpu dopmMHupoBaHUM CIIHMCKAa MCTOYHUKOB CTYICHTAM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumeps! odopmiieHUsI CIUCKAa MCTOYHHKOB
MIPUBEJIEHBI B CEKTOpe HOpMaTuBHOM gokymeHTammu ['Y AIL https://guap.ru/regdocs/docs/uch

[Tpu popmupoBaHNM CIMCKAa UCTOYHHKOB CTYJICHTAM HEOOXOIAMMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps! odopmiieHust cnucka HCTOYHUKOB
IPUBEJICHBI B CeKTOpe HopMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch



11.3. Meroauueckue ykazaHus JUIsi 0OyYarOUIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, O0YJAIOIIUIICS BBIMOIHSAET PadoOTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IIpEIoJaBatrelis, HO 0e3 ero HEemOCPEACTBEHHOTO
YYaCTHA.

Jlns oOyuaromuxcsi Mo 3a04HOM (hopme OOydeHHs, CaMOCTOSITeIbHAs PabdoTa MOXKET
BKJIIOYATh B CE0S1 KOHTPOJIbHYIO paboTy.

B mpornecce BBIMOIHEHUST CaMOCTOSATENBHON paboThl, y oOywaromerocs hopmupyercs
nenecooOpasHoe MmIaHupoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMAaTH3allM{ NPUOOPETAEMBbIX 3HAHUH, 0OEcreunBaeT BBICOKHUI
YPOBEHb YCHEBAaEMOCTH B TNepuojJ OOydeHHs, IOMOTaeT IOJYYUTh HABBIKM IOBBIIICHHS
po(eCcCHOHATBHOTO YPOBHSL.

MetoauyeckUMH ~ MaTepuallaMH,  HampaBSIOMIMMU  CaMOCTOSITENIbHYIO  paboTy
00YyYaroOUIMXCs, SIBISIOTCS:

— y4eOHO-METOJMYECKHI MaTepuall 1o JUCLIUILTHHE.

11.4. Metoauueckre yKazaHusl JUIsl OOyYaroIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMaTPUBACT KOHTPOJIb KadyecTBa 3HAHHM
00yu4aroIuxcs, OCYLECTBISEMOIO B TEYEHUE CEMECTpa C LIeJbI0 OLEHMBAHUSA XO0Jla OCBOCHUS
JUCLUTUIMHBL.

B teuenune cemecrtpa CTyI€HTHI

- BBIMOJIHAIOT IPAKTUYECKUE pabOThI;

- BBIIIOJIHAIOT TECTUPOBAHUS 110 MaTeprasIaM JEKLIUH.

11.5. Metoauueckue ykazaHus A 00y4yaroUMXcs MO MPOXOXKICHHUIO NMPOMEKYTOUHON
aTTECTALIUN.

[IpomexyTounas  artectanus  OOydaloIIMXCS — NpeAycMaTpUBaeT  OIICHUBaHHE
IPOMEXKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceos:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYyYEHHBIX OOy4YalOIIUMCS B X0/€ U3yUYCHUS
y4eOHOM MCUUIUIMHBI B LIEJIOM WUJIM IPOMEXYTOUHas (110 OKOHYaHUU CEMECTpa) OLIEHKa 3HaHUMN
00yyaromuMcsl 0 OT/AENbHBIM pa3jiesiaM JAUCHUILUIUHBI ¢ aTTECTAllMOHHON OLIEHKOM «3a4TeHO»
WIN «HE 3a4TEHO».

B Teuenme cemecTpa AN JOMycKa K 3a4eTy CTYAEHTY HEOOXOAHWMO BBIOJHHUTH
IpakTU4Yeckue paboThl, MPEACTaBUTh OTUYET MO0 KOHTPOJIBbHOM paboTe, BBIMOIHUTH TECTUPOBAHUS
HE HIKE OLIEHKH 'yJIOBJIeTBOpUTENIbHO". Jlanee CTyIeHT nomyckaercs K co0eceOBaHUI0 WU
UTOTOBOMY TECTUPOBAHHUIO Ha 3ayeTe."”

Cucrema OLIEHOK MPHU MPOBEACHUU TEKYLIEr0 KOHTPOJIL U MPOMEXKYTOUHON aTTecTalluu
OCYLIECTBIISIETCS. B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHTOM opranmszauuu PJIO I'VAIL
CMK 3.76 «IlonoxxeHue 0 TEKyIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEKYTOYHON aTTECTallMH
oOyuatomuxcs ['YAII, ocBauBaromux oOpa3oBaTelbHbIE MPOrpaMMbI BBICIIETO 0Opa30BaHUI»

https://docs.guap.ru/smk/3.76.pdf



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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