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1. Heap, 3a1a4n U IVIAHUPYeEMble Pe3yJIbTAThI 00yUYeHHUsI 10 JUCHUIIMHE

Llenpto ocBoeHust aucuMIuiuHbl «Bonmomoaroroka Ha ADC»  sBisercs
dopmupoBaHMe 3HAHUM  XUMHUHM  BOJBI, M3yYeHHE OCHOBHBIX  PEXKHMOB
CTHEIBOJJOOYUCTKH JJI1 00ECTIE€YEHHS ONTUMAILHOTO BOJHO-XUMHYECKOTO PEXUMa Ha
ADC, a Tak ke NpoueccOB OYUCTKH CTOYHBIX BOJ.

3amayaMy TUCIHUILINHEI SIBISIOTCS

- 00y4YeHHE CTYJICHTOB OCHOBaM 3HAHMA XUMHUHU BOJBI, IIOKa3aTelcH eé
KauyecTBa;

- chOpMHPOBATH Y CTYJICHTOB 3HAaHHUS OTHOCHUTEIHLHO CXEM OOpaIlCHUS BOJBI B
nukinax ADC, HeoOXOAUMBIX JIJIs1 BBIOOpa CUCTEM U METOJIOB € 00paboTKH,;

- MO3HAKOMHTH OOYYaIOIMMXCS C COBPEMEHHBIMU aHAIMTHUYCCKUMH U (PU3HKO-
XUMUYECKIMHA METOAaMH MCCIICIOBAHUS CBOMCTB BOJIHBIX CPEI.

KomnereHunu u UHIUKATOPBL, (POpMUpPYyEMBIE Y 00yHaIOLIUXCS:

KO[[ 1 HAUMCHOBAHUEC KOMIICTCHIIUHU KOII U HAMMCHOBAHUC HMHAWKATOpPA
[1K-2. Ucnonb3yeT 3HaHUs [1K-2.2 CnocobeH mpoBOANTH
TEXHOJOTHYECKHUX MPOIECCOB MPH | U3MEPEHUS U OLIEHUBATH COOTBETCTBHUE
MIPOBEJICHUH SIIEPHO U KOHTPOJIMPYEMBIX MTapaMeTPOB
paZvallMOHHO OTMACHBIX padoT, MOHM3UPYIOIIETO U3JIy4YEeHUS
OTpAacJIeBbIX HOPM U IPaBUJI Al | TpeOOBAHUSAM OXpaHbl TPy/a,

OLICHKH YCJIOBUHM IKCILTyaTalllu NPOU3BOJCTBEHHON CAaHUTAPUH, HOPM U
ADC MPABUJI SKOJIOTHYECKOH, paHallMOHHOMN

0€30MacHOCTH 1 B3PHIBOOTIACHOCTHU

[1K-2.5 CriocoGeH mpuMeHsITh 3HAaHUS
XapaKTePUCTHK METO/IOB
PaAOMETPUYECKOTO U
JIO3UMETPUYECKOTO KOHTPOJIS IS
oOecrieueHus 1 BeJIeHUs 0€301aCHOT0
pexuma pabotsl ADC

2. Mecto nucuuninHbl B cTpykrype OIl

[IpenmecTByromue AMCUUILIUHBL (Moayn), npaktuku, HUP, np.:

-XUMUSA,

- Pamnon3oTorsl;

- OU3UKO-XMMHUYECKHUE MPOLIECCHI PU IKCIUTyaTallul CUCTEM U YCTAHOBOK HA
ADC.

[Tocnenyronue qucuuruinabl (Moaynun), mpaktuku, HUP, np.:

- [IpouzBoACTBEHHAs TPaKTHUKA (ITPOU3BOICTBEHHO-TEXHOJIOTHYECKas );

- [Ipou3BoACTBEHHAs TpaKTHKA (HAyYHO-HCCIIeI0BaTENbCKas padoTa 2);

- [IpousBoAcTBeHHAs MpakTHKa (TPEAAUILIIOMHAsT ).



3. CTpyKTYypa M cofep:KaHue AUCHUTLTUHbI

3.1. CTpykTypa IMCUMILINHBI
Jlnst ouHol popMbl 00yUeHUSI

Bun yuebHo# paboThl Bcero Bcero Cemectp
3E 4acoB A
OBIAA TPYAOEMKOCTD JUCLUIIJIMHBI 3 108 108
KOHTAKTHAS PABOTA* - 79 79
AYIUTOPHAS PABOTA 1,17 42 42
Jlexun 0,5 18 18
[IpakTruyeckue (CeMUHAPCKUE) 3aHATHUS - -
JlabopaTopHbIe pabOThI 0,67 24 24
CAMOCTOSTEJIbHASA PABOTA OBYHAIOIEI'OCA 1,83 06 06
[TpopaboTka yuebHOTO MaTepuaia 0,83 30 30
KypcoBoli npoekr - - -
Kypcosas padota - - -
[ToaroToBKa K MPOMEXKYTOUHON aTTECTAIIUU 1 36 36
[IpomexxyToUHAas aTTeCTAIINS: 3

3.2. Conep:xkanve IUCHUIUIMHBI, CTPYKTYpPHPOBaHHOEe IO pa3jejaMm H
BH/IAM 3aHATHI

Pa3nensl Bcero Pacnipenenenue @opMmbl 1 | MHIEKCBI HHIUKATOPOB
JUCLIUTIINHBI 4acoB TPYIOEMKOCTH BH/]I (bopMupyeMBbIX
10 BuaM y4eOHOM paboThl | KOHTpOJIs KOMIIETEHLIUI
neki | jgab. | mp. | cam.
uu | pab. | 3aH. | pabd.
Pasnen 1. 22 4 8 - 10 TK1 [1IK-2.2 3
[1K-2.5 3
Pasznen 2. 24 6 8 - 10 TK2 [IK-2.2 VY
IIK-2.5Y
Pasgen 3. 26 8 8 - 10 TK3 [IK-2.2 B
I1K-2.5B
OKk3aMeH 36 36 oM I[IK-2.2V,B
I1K-2.5VY,B
UTOro 108 18 24 - 66

3.3. Conep:kaHue IMCUUIIMHBI

Pa3nen 1. Xumug Boapl. TeXHOIOTMYECKUE TOKA3ATEIN KQUECTBA BOJEI

Tema 1.1. Hcnomp3oBanme Boasl Ha ADC. TexXHOJIOTMYECKHE CXEMBI
oOpamenust Bojsl Ha ADC. XapakTepuCTHKa IMPUPOJHBIX BOJ: MOBEPXHOCTHBIX U
MMOA3EMHBIX




Tema 1.2. TexHOJIOTHUECKHE TOKA3ATEIN KAYECTBA BOIBL.

Pazpnen 2. TexHonoruu OYMCTKUA BOJIBI

Tema 2.1. [IpeaBapurenbHas oyucTka BoJbl. DUNKO-XMMUYECKUE MTPOIIECCHI,
IIPOTEKAIOLIME B BOJAE IPH KOAryJsiuu. MI3MeHeHrne XMMUYeCKOro cocTaBa BOJIbl IPH
KOaryJisiluu

Tema 2.2. XumMuyeckue peakyuu, NPOTEKaOINe PA N3BECTKOBAHUU BOJIBI.

Tewma 2.3. O6paboTka BOIBI METOIOM HOHHOTO OOMEHa.

Tema 2.4. MemOpaHHble METOJABI OYUCTKH BOABI. OCOOEHHOCTH HOHHOTO
oOMeHa | MPOLIeCCOB B HOHOOOMEHHBIX MeMOpaHax. [unanus. YneTpaduasTpauus u
oOpaTHBIN OCMOC.

Tema 2.5. OuncTka BO/bI OT PACTBOPEHHBIX Ia30B

Paznen 3. Bopaubiii pexum u o00paboTka pamuoaktuBHbIX Boa ADC.
CrienBotoouncTKA

Tema 3.1. Opranmzanus BoaHbIX pexkuMOB ADC. VICTOYHMKH U COCTaB
PaIMOAKTUBHBIX 0TX010B ADC

Tema 3.2 IIpuHUMOMAJIBHBIE  TEXHOJIOTMYECKHUE  CXEMBl  YCTAaHOBOK
crenBoxoouncTk Ha ADC. YTuims3anusa CTOYHBIX BOI

Tema 3.3. DKoJOTrHYECKHE aCTIEKThHI PA3TUYHBIX TEXHOJIOTHI 00paObOTKH BOIBI.

3.4. TeMaTH4YeCKH IVIAH NPAKTHYECKHUX 3aAHATHI

JlanHbIiA BUA pabOTHI HE MPEYCMOTPEH YU4EOHBIM IJIAHOM.

3.5. TemaTu4ecKuii MJ1aH JIa0OPATOPHBIX PadoT

1. Texnuka 6e3onacHoctd. OnpeneneHue yaenbHON JIEKTPONPOBOJHOCTH,
COJIECO/IEPKAHUS, BOJOPOIHOTO TOKA3aTEIIs.

2. TexHnomornyeckue mokazaTesn kKadecTBa BoJbpl. OnpeeseHne meI0qHOCTH
Y KUCJIOTHOCTUA METOIOM IMPSIMOTO U 00paTHOTO TUTpoBaHus. Onpeenenue
YKECTKOCTHU BOAbI

3. Ouuctka Boabl oT HOHOB *kene3a (I11) meTonoM nonHoro oomeHa.

4. OnpeneneHne KOHIEHTPALMHA KUCIOPO/Ia, PACTBOPEHHOTO B BOJIE

5. 3mepenne ocTaTouHOro COoNeCcoAepKaHrs Ha Pa3IuYHbIX CTYIECHIX
MMOATrOTOBKH BoAbl Ha ADC.

6. 3mepeHne nmapaMeTpoB KayecTBa BoAbl. MI3MepeHne paguoakTUBHBIX
YacTHUL B BOJE

3.6. KypcoBoii npoekT /kKypcoBasi pa6oTa
JlauHbIi BUA pabOTHI HE PETyCMOTPEH yU€OHBIM TUIAHOM.



4. OueHuBaHHE Pe3yJIbTATOB 00y4eHUs!

OHCHI/IBaHHG PE3YIILTATOB 06y‘leHI/DI Mo AUCHUINNIMHC OCYHICCTBILICTCA B
paMKax TCKYIICTO KOHTPOJIA H HpOMG)KYTO‘-IHOﬁ arTeCTalru, IIPOBOAUMBIX IIO

oaubHO-perTuHroBoi cucreme (bPC).

[IIkaa OUEHKH pe3yabTaTOB OOYUYEHHUS 110 AUCIUIUIHHE:

YpoBeHb chOpMHUPOBAaHHOCTH
MHJIUKATOpa KOMIIETEHIIUU
Bricokuii Cpennuit Hxe Huzkni
3amnaHu- CpeAHero
Koz Koz POBaHHBIE o1 85 510 100| oT 70 110 84 | 0T 55 10 69 | 0T 0 10 54
KOMIIe- | MHJMKaTOpa pe3ynbTaThl
TEHIMH [KOMIIETEHIIUK |  OOYYEHUS 110 IlIxana oneHnBaHUs
JUCLIUILINHE JIOBIET- HEY/IOB-
OTIINYHO XOPpOIIIO JIETBOPH-
BOPHTEIILHO
TEIBHO
3a4TEHO HE 3a4TEHO
3HATh:
BHaeT BHaeT BHaeT BHaeT
TUOWYHBIE [TMIWYHBIE  TUIHWYHBIE  [TUIHYHEIE
CXEMBI CXEMBI CXEMBI CXEMBI
oOpateHust joOparieHus oOpalieHus: (0OparieHus
BOJIBI Ha BOJIBI Ha BOJIBI Ha BOJIBI Ha
BHaeT TUIHYHEIE ABC, ASC, ASC, ASC,
CXEMBI OOPAILEHUS X yMUYECKHI [XMMUYECKHI [XMMUYECKHI [XMMHUYECKHIA
BOIbI HA ADC, COCTaB U cOCTaB U cocTaB 1 COCTaB U
XMMHYECKHI COCTAB XapaKTEPHCT XapaKTEPUCTUXAPAKTEPUCT XaPAKTEPHUCT
M XapaKTepUCTUKHU [HKHA KK MKH MKH
PUPOJIHBIX 1 [IPUPOAHBIX [IPUPOIHBIX [IPUPOJHBIX [IPUPOIHBIX
CTOUHBIX BOJI BOJI, HE BOJI, TIPU BOJI, BOJI,
ITOITYCKAeT OTBETE MOXETJIOMYCKAET  [TOMYyCKaeT
o1IO0K ITOIMYCTUTh  [MHOXXECTBO [pyObIe
HECKOJBKO HE MEJTKUX OIITNOKHU
rpyOBIX OIIMOOK
oIOOK
IK-2 | TIK-2.2 BHaeT BHaeT BHaeT BHaeT
METOANKY |METOAUKY  METOJUKY METOAUKY
M3MEPEHUS] |[U3MEPEHUs] M3MEpPEHUs M3MEPEHUS
KOHTPOJIUPY [KOHTPOJMPYEKOHTPOIUPY KOHTPOIUPY
BHAET METOHKY EMBIX IMBIX eMbIX eMBIX
M3MepeHus [apaMeTpoOB [MApaMETPOB [MapaMeTPOB [TapaMETPOB
KOHTPOIHPYEMBIX MOHU3HUPYIO MOHU3UPYIO HOHU3UPYIO HMOHU3HPYIO
APaMETPOB 1Iero MIero 1Iero MIero
M3IIy4eHUs, [M3TY4eHUs, U3Iy4YEHUs], M3IIy4EeHHUS,
MOHU3UPYIOILIETO
HE JIOMYCKACTIPH OTBETE  [TOMYCKAeT  |[OMyCKaeT
STy HCHHA OIINO0K MOYKET MHOECTBO [FpyObIe
MOMYCTUTh  [MEJIKHX OIIMOKH
HECKOJIBKO HE OIITHOO0K
rpyObIX
OIO0OK
YMETh:
yMEET NpoBOAUTh JlemoHcTpup JleMoHCTpupy|B 1Heaom [Tpn
acyeThl U YeT yMCHHE T yMEHHE  |[IEMOHCTPHPYpEIICHHH




OIIPEAEIIATh [IPOBOAMTH [POBOJUTH (€T YMEHUE  THUIIOBBIX
YCIIOBUSA pacueTel U  pacyeTbl U  [IPOBOAMTH Bajad
[POTEKAHUS OTIPEACIATh [ONPENCNATh [PacueThl U [IEMOHCTPHUP
XUMHAYECKHIX [YCIIOBHS [YCIIOBHSI ONpeAeIATh [yeT yMEHHUE
ITPOLIECCOB, [IPOTEKAaHUs [POTEKAHUS [yCIOBHS [IPOBOAUTH
MPOTEKAIOIIHX B XUMHUYECKUX XUMUYECKHX [IPOTEKAHMS [pPacueThl U
YCTAaHOBKaX [TPOLIECCOB, [POLIECCOB, [XMMHUYECKHUX OIPEIEISTh
CcrienBoioourcTKy  [IPOTEKAOM POTEKAIOIIHU POLECCOB,  [yCIIOBHS
X B X B MPOTEKAOII] [IPOTCKAHMS
[YCTAHOBKAax [yCTaHOBKaX [HX B XUMHUYECKHUX
CIIEIIBOJOOY [CIEIBOIOOYHNyCTAaHOBKAX [NPOLCCCOB,
MCTKH, HE CTKH, MOXET [CHELBOAOO0Y [IPOTCKAIOIIL
IMOITyCKaeT |[IONYCTUTh  [MCTKH, MX B
OLINOOK HECKOJIBKO HE [T0IycKaeT — [yCTaHOBKaxX
rpyOBIX MHOKECTBO  [CIIEIBOIO0Y
OIINOOK METKUIX MCTKH,
OLINOOK NOIycKaeT
rpyObie
OITUOKHI
/Temonctpup [[leMoncTpupy|/lemonctpup [[Ipu
yeT yMEHHE €T yMEHUE  [yeT YMEHHE [pEelIeHUU
MPOBOAUTHOLITPOBOIUTHOLI [TPOBOAUTHOLITHIIOBBIX
CHKY CHKY CHKY Bajgayq
COOTBETCTBH [COOTBETCTBU [COOTBETCTBU [IEMOHCTPHUP
T IS 1 YET YMCHUE
KOHTPOJIUPY KOHTPOJIHMPYEKOHTPOJIUPY [IPOBOUTHLO
EMBIX MBIX EMBIX CHKY
VMeer omeHnBarp  |[I@PAMETPOB MApPaMETPOB apaMETPOB COOTBCTCTB
- 0OTBETCTRHE MOHU3HUPYIO HMOHU3UPYIO HMOHH3MpYHO M4
KOHTPOJIHpyeMbIX [LCT0 ero ero KOHTPOIMPY
NapamMeTpoB M3JTY4EHHUST [M3IYy4YEHUsT M3IydeHus [CMbIX
HOHW3MPYIOIIETO TpeOoBaHus [rpeOoBaHUAMITpeOOBaHus [1aPaMETPOB
3Ty ICHHS M OXpaHbl  [0XpaHBbI M OXpaHbl [MOHM3UPYIO
TpeOOBaHUAM pyna u rpynaun TpyAa Hero
oXpaHbl TpyJa 1 HOpMaM HOpMaM HOpMaM H3H%"IGHH3
HOpMaM p%,[[I/IaLII/IOHH pE}HI/IaLII/IOHH pé}HI/IaHI/IOHH TPCOOBAHMA
paIMAIMOHHOM on on o1 M OXPaHbl
6630MACHOCTI 0€3011acHOCT[0€301aCHOCT [0e30macHoCT|[IPYAa U
1, HE M, MOXXET 1, nomyckaet HOpMaM
ITOITYCKAaeT  |IOIYCTUTh  MHOXECTBO [PAAMAIIMOHH
OIINO0K HECKOJIBKO HE MEJIKHX o1
rpyOBIX oIMOOK be3omacHoC
OIIHOO0K TH,
IoIycKaeT
rpyOsbie
OLIUOKHI
BJIAJIETh:
BJIAJICET [Tponemonc [Ipopemonct Mmeet He
OCHOBHBIMH TP pOBaHbl [pU POBAHBI MHUHHUMAJIbH |[[TPOJAEMOHC
METOIaMU HAaBBIKU HABBIKU bIif HAOOp  TPUPOBAHBI
TEOPETUICCKOIo U IBJIIa ACHUS TCOPCTUUCCK HABBIKOB 0a30BEIE
BKCIIEpUMEHTAIIbH [OCHOBHBIMH Or0 TEOPETHYEC [HABBIKH
0ro uccieqoBanusi METOIAMU  PKCICPUMEH [KOTO TeopeTHYeC
X IMHYECKIX TEOPETUYEC TAIBHOTO OKCIIEPUMEH [KOTO U
[POLIECCOB, oro u MCCJIENOBAH TAJIbHOTO  PKCIIEpUME




MPOTEKAOIINX IMPU PKCIIEPUMEH I MCCIIeIOBAaH |[HTaJIHHOTO
CIICI[BOIOOYUCTKE [TaJbHOTO  XUMHYECKHX [ MCCIIeIOBaH
MCCIIeIOBAH [IPOLIECCOB, [XUMUYECKH s
Mst MPOTEKAIOI X XUMHYECKH
XUMHYECKH  [IX TIPH MpPOLIECCOB, X
X CIICI[BOIOO0Y [IPOTEKAOI [TPOIIECCOB,
MPOLIECCOB, [UCTKE, MX TIPH MPOTEKAI0
MPOTEKAION [MOYKET CIICI[BOJIOO [IMX IPHU
X TIpA ITOyCTUTh  [UUCTKE, CIIEL[BOI00
CIEIBOJOO [HECKOJIBKO  |[TOMyCKaeT [IUCTKE,
YUCTKE, HE |He TPYyOBIX  MHOJXKECTBO [TOITyCKaeT
IMOITyCKaeT  |OMIMOOK MEJTKUX rpyObIe
OIINO0K OIINO0K OIINOKU
[Mponemonc [[Ipogemonct [meer He
TPU POBAaHBl U POBaHBl |MHUHUMAJIbH [IPOJEMOHC
HABBIKU HABBIKU bIii HA0Op  [TPUPOBAHBI
M3MCPCHUA U3MEPCHUS HABBIKOB 0a30BEIE
MOHU3HUPYIO [MOHU3MPYIO [M3MEPEHHS |[HaBBIKH
ero ero MOHU3HU M3MEpECHUS
Braneer EISJ'I eHUS Elzm CHHUS  [IIETO Py I/IOHI/II;I/Ipy
METOIaMHU yi i
193 17§ M3ITydeHus], [FOLLEro
M3MEPEHHUS
YCTAHOBJICH [yCTAHOBJICH [IOIYCKaeT  [M3JIyYCHHS
MOHU3UPYIOIIETO
st st MHO>XECTBO |, JIOITYyCKAET
M3ITy4eHUs: U
CTZ;aB HBACT [apaMeTpo  [IapaMeTpoB [MEIKUX rpyObie
y T HOpMaM OLINOOK OIINOKU
COOTBETCTBUE ITUX
HOpMaM DKOJIOTMYEC
MapaMeTpoB 9
PKOJIOTHYEC [KOU U
HOpMaM o
. KOW 1 paauanuoH
DKOJIOTMUYECKOM U -
. paZuanuoH [HOM
palualuoHHON o
HOM 0e3011acHOC
0e30MacHOCTH
0€30IMacCHOC [TH, MOYKET
TH, HE ITOTTYCTUTB
ITOIyCKaeT |[HECKOJIBKO
OIINOO0K HE rpyObIX
OIINO0K
3HATh:
BHaeT 3HAeT BHAET BHACT
COBpEMEHHbI COBPEMEHHBIECOBPEMEHHBI (COBPEMEHHBI
€ METO/IbI METOAbI € MCTOAbI € MCTOAbI
BHAET COBPEMCHHBIC crierpomono CHEUBOAONOACIENBOIOMNO CIEHBOAOINIO
METO/TBI roToBKM Ha [OTOBKM HAa [ITOTOBKH HA [ITOTOBKH H4
CIELBOIOIIOATOTOB |A (' ge IADC, moxer ADC, ADC,
k1 Ha ADC nomyckaer  (AOUYCTHTb  Yl0MyCKaeT I[OHgCKaeT
HECKOJIbKO HEMHOXECTBO [pyObIe
OITNOO0K
IIK-2 | OIIK-2.5 rpyOBIX MEJIKUX OLINOKH
OIIMO0K OIIMO0K
BHAeT BHAET BHAET BHAET
sHacT XapaKTEpUCTXapPaKTEPHUCT [XapaKTEPUCT XapaKTEPUC
XApakTCPUCTHKH |, ) ) reTo10BMKH METOIOB KM METOIOBTHKA
METONOB pazoMeTpn PAIMOMETPH PaJIHOMETPH METOZIOB
PaZAMOMCTPUICCKOT | o [MECKOTO M [MECKOTO M [pagHOMETPH
0 U
osMeThIecKoro FOSHMETPHY MO3UMETPUYE|TO3UMETPUY [UECKOTO U
A p CKOTO ECKOTO IO3UMETPUY
KOHTPOJIS eCKOro
korTposs, [KOHTPOIA,  KOHTPOIA,  €CKOrO




HE JIONYCKAeTMOXKET MOIYCKaeT  |[KOHTPOJI,
011005 (070)8 MOITYCTHUTL ~ MHOJKECTBO |TOITYCKAaeT
HECKOJIBKO HE MEJKUX rpyObIe
rpyObIX OIINOO0K OITUOKHU
OIIMO0K
YMETh:
Jlemonctpu |[leMmoncTpu [B neinom [Tpun
pyeT pyer IIEMOHCTPHP [PEIICHUN
[YMCHHE yMEHHE yeT YMEHHE [TUTIOBBIX
PaaInuoMETP aHAIIU3UPO AHAJIM3UPOB BaJgad
IMYECCKOI'0 U BaTb ATb JaHHBIC |[ICMOHCTPU
MTOBUMCTPH | aHHBIE paguoMeTp [PYCET
UECKOTO pagunomerp [AICCKOro 1 YMCHHUC
KOHTPOJISL | mueckoro u (1O3UMETpU  AHATH3HPO
ymeer npu no3uMerpu [1€CKOro BaTh
AHAJIIN3HUPOBATDH DKCIUTyaTal | yecKoro KOHTPOJIS TAQHHBIC
ITaHHbIC a1 KoHTpOJNs 1P paguomMeTp
PATHOMETPHUYICCKO 060pYI[0Ba npu DKCILTyaTal| MYCCKOIo 1
rou HHs sKcruryara AU plOSUMCTPH
JIO3UMETPUYECKOTO CrIenBOA00 | uu oOopymoBa [1€CKOTO
KOHTPOJIS IIPH MHCTKH, He | oGopymoBa [HHS KOHTPOJIA
OKCIUTyaTaluu IMOTTyCKaeT | gug crieriBojioo  [IPH
00opyIoBaHUs OIINO0K CleBo100 [MMCTKH, PKCILIyaTa
CIICLIBOJOOYHNCTKH YHCTKH, nommyckaer  [IUH
MOKET MHOKECTBO [000py0Ba
nonycruTp MCETKHAX HHs
HECKONBKO  [OIIHOOK CIIELIBOJIOO
He TpyOBIX TACTKH,
- IOITyCKaeT
rpyOsbie
OIINOKH
BJIAJIETh:
[Mponemonct [[IpoaemoncTplmeer He
[P POBAHbI | POBAHBI MWHUMAaJIbHBIIPOAEMOHCT
HABBIKA HABBIKH i Habop pUpOBaHbBI
IBJIAICHUA IBJIAJCHUA [HABBIKOB 6a30BBIe
METOJlaMH  METOJIaMH  [aHAJIA3a HABBIKH
BlaeeT Merogamy AHAIN3a AHamM3a XUMUYECKUX AHAIH3A
HAIH3A XHUMHUYECKUX XUMHUUYECKHX [TOKA3aTCJICH XI/IMI/I‘ICCKI/Df
N IMHYECKIX MoKa3aTeseH oKa3arenen M CocTaBa — IIOKa3aTe/icn
N M cocTaBa M cocraBa  PKHAKOCTEH, W COCTaBa
froxasatenett 1 PKIJIKOCTEH, pkpKocTeii, MICTIONB3YeM pKHIKOCTEH,
cOCTaBa KHUAKOCTC My, o 11 ib3yem pcmionbayem BIX B MCIIOJIBE3yEM
MCIIOJIB3YEMBIX B | -\ o LIX B YCTAaHOBKax [bIX B
ycTaHOBKAX YCTAaHOBKAX |yCTAHOBKax [BOJOOYHCTK [yCTAHOBKaxX
BOAOOTHCTKH, BOJIOOYHMCTK BOIOOYUCTKH[H; OTYCKAET BOOOTHCTK
U, He | MOJKET MHO>XECTBO [,
momyckaer  |jmomyctuts  MEIKAX AOITyCKaeT
OLIOOK HeCKOIbKO He [OIHOOK rpyobIe
rpy6bIX OIIMOKH
oIIMO0K




OueHouHble MaTepuanbl IS NPOBEAEHUS  TEKYIIEro KOHTPOJS W
MPOMEKYTOUHOM aTTecTanuu npuBeneHbl B [lpunoxenun k paboueil mporpamme
JUCHUTUTUHBI.

[TonHBIA KOMILIEKT 3aJlaHU U MaTepuajoB, HEOOXOIUMBIX JUIsl OLIEHUBAHUS
pe3ynbTaToB 00yUEHHUs 10 AUCIUIUIMHE, XpAHUTCS Ha Kadeape pa3padoTyuKa.

5. Y4eOHO-MeTOIM4YecKoe U HH(POPMALIMOHHOE o0ecTiedeHne JUCHUILIHHbI
5.1. YueOHO-MeTOAHYECKOE 00ecIieueHne

5.1.1. OcHoBHas nuTeparypa

.  Xwumuko-texnosmormdyeckue  pexumbl  ADC ¢ BOAO-BOASIHBIMHU
DHEPreTUYECCKUMHU peakTopamMu - ydeOHoe mocobme / B. H. Boponos. - M.:
U3 narensckuii IOM MO, 2019. - URL: http:

Ilwww.studentlibrary.ru/book/ISBN9785383011379.html. - Tekct: aMeKTpOHHBIN.

2. BogonoaroroBka u BoJgHO - xuMuueckue pexxumbl TOC u ADC - yueOHOe
nocobue / B. A. Uk, H. b. Kapuunkuii, A. B. Hepesbko / Uk B. A., Kapaunkwuii
H. B., Hepesbko A. B. - Munck: Beicmias mikoia, 2015. — 105 ¢. URL:https://ibooks.
ru/reading.php? productid=338 917 - TekcT: 3IeKTPOHHBIH.

3. TexHonoruss oOpraHu3alud BOJHO-XMMHYECKOTO PEXKHMa aTOMHBIX
SIIEKTpOCTaHIui - yueOHoe mocooue / Iletposa T.W. - M.: U3natensckuii mom MOU,
2017. URL: http://www.studentlibrary.ru/book/ISBN9785383011799.html - Tekcr:
AIEKTPOHHBIM.

4. BoponoaroroBka B sHepreTuke: yueoHoe nocodue / A. C. Konbuios, B. M.
JlaBeirun, B. ®. OukoB. - M.: U3garensckuii jom MOU, 2017. - 310 c. - URL.:
http://www.studentlibrary.ru/book/ISBN9785383011157.html. - ISBN 978-5-383-
01115-7. - TexcT : PAEKTPOHHBIN

5.1.2.JlononHuTEeNBHAS JIUTEPATYPA

1. Xumuyeckuii aHainu3 B dHepreTuke: B 5 kHurax. - M.: MOU, 2008. - ISBN
978-5-383-00170-7. - TekcT: HEMOCPEICTBEHHBIM.

Kn. 1: ®otometpus / B. JI. Mensimukora, 0. A. Mopsiranosa, B. @. Oukos;
noa pea. A. Il. IunsmmkoBa. Ku. 2: Tutpumerpus u rpaBumetpus / 0. A.
Mopsiranosa, B. JI. MenbmukoBa, B. H. Kynemos [u np.]; mox pen. B. @. OukoBa /
1O. A. Mopsiranosa, B. ®@. Oukog, B. JI. MensmukoBa [u ap.]. - 2008. - 407 c.: u. -
ISBN 978-5-383-00171-4

2. BoonoAroToBKa M BOJIHBIM PEKUM Ha aTOMHBIX JIEKTPUUYECKUX CTAHIIUSX:
npakTukyMm / coctasurens A. FO. Bracosa. — Kazans : KDY, 2021. -39 c.

3. Xumusi BOJHOM CpeJibl B TEIJIOOHEPTETHKE : yueOHOoe mocooue / cocT.: A. A.
OunumonoBa, A. A. Uuuupos, H.J[. Ynuuposa. - Kazaunp : KI'QVY, 2020. - 121 c. -
URL: https://lib.kgeu.ru/irbis64r_plus/index.html. - B. 1. - TekcT : 3J1IeKTPOHHBI.



5.2. MudopmanuonHoe odecnedeHune

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI

1. DnekTpoHHO-OMOIMOTEYHAs crcTeMa «Jlanby, https://e.lanbook.com/
2. DnekTpoHHO-0MbOIMoTeuHas cucrema «ibooks.ruy,https://ibooks.ru/

3. DnekTpoHHO-0nbIMoTeuHas cucrema «book.ruy,https://www.book.ru/
4, DHIMKIONEINY, CI0BapH, cipaBouHuku, http://www.rubricon.com

5. IMoptan «OTkpEITOE 0OpazoBaHmey, hitp://npoed.ru

6. EnnHoe okHO 0CTyma K 00pa3oBaTelbHBIM pecypcam
http://window.edu.ru

5.2.2. Ilpodeccuonanbapie 6a3pl gaHHBIX / HMHGOpMaIMOHHO-CIIPaBOYHBIE
CHCTEMBI

1. Hayunas snextponHas 6ubiaroTeka http://elibrary.ru

2. Poccwmiickast rocymapctBenHas oudmmorexa http://www.rsl.ru

3. O6pazoBareapHBIN OpTa http://www.ucheba.com

5.2.3. Jlunteu3snonHoe W CBOOOJIHO
oOecrieueHne TUCIUIUIMHBI
1. Windows 7 Ilpodeccuonansnas (Pro)
2. bpayzep Chrome
3. Adobe Acrobat

4. LMS Moodle 2

pacrpocTpaHseMoe  MPOTrPaMMHOE

6. MaTepuaJIbHO-TEXHHYECKOE 0O0ecneuyeHue TUCITUTITIMHBI

Haumenosanue HaumeHnoBanue yueOHOU
BUJA y4eOHO ayIUTOPHH, [lepeuens HEOOXOMMOTO 000PYAOBAaHUSA U
paboThI CHEeUaIN3UPOBaHHON TEXHUYECKHUX CPE/ICTB O0YUEHUs
JabopaTtopuu
Jlexuun VYuebHas ayauTopus s Crnennanu3upoBaHHas yuyeOHas MeOelb,
MIPOBEJICHUS 3aHATUI TEXHUUYECKUE CPEJCTBA O0yUeHus,
JIEKIMOHHOIO THIa CITy’Kalllye 7S IpeICTaBIeHUs yueOHOM
nHpopmanuy 60JIbIION ayAUTOPUU
(MyJIbTUMETMHHBIN TPOEKTOP, KOMITBIOTEP
(HOYTOYK), 9KpaH), I€MOHCTPAIIUOHHOE
o0opyoBaHue, yueOHO-HATJIATHbIE
nocoous
[Ipaktuyeckue | YueOHast ayauTOPHS IS Criennanu3upoBaHHas yueOHas MeOelb,
3aHATUA MIPOBE/ICHUS 3aHATUI TEXHUUYECKHE CPEJICTBA O0yUEHUS
CEMHHApPCKOIo THIIA, (MyJIbTUMEIUHHBIN TPOEKTOP, KOMITBIOTEP
IPYIIIOBBIX U UHJIMBH]Y- (HOYTOYK), 9KpaH) U Ap.
AJIbHBIX KOHCYJIbTAIH,
TEKYIIEro KOHTPOJIS U
IIPOMEKYTOUHOU
aTTecTalluu



https://e.lanbook.com/
https://ibooks.ru/
https://www.book.ru/
http://www.rubricon.com/
http://www.rubricon.com/
http://npoed.ru/
http://window.edu.ru/
http://elibrary.ru/
http://www.rsl.ru/
http://www.ucheba.com/

JlaGopaTopHbie Crenmanu3upoBaHHOE JabopaTOpHOE
paboThI VYyeOHnas tabopatopust obopyoBanue 1o mpoduiko 1adopaTopuu:
B-519 JIOCKa ayTUTOPHAsI, YCTPOUCTBO
BoiIpsiMuTenbHoe BCA-5K, mratussl
MeTaJUTMYeCcKHe (2 IMIT.), XUMUYECKHE
peaktuBbl (0T 10 T 10 1 Kr. B CTEKJIIHHOU U
TUTACTHKOBOH Tape), XUMHYECKast
cTexJisiHHas nocyaa (ot 1 mu go 2 i),
tabimia Menneneesa, Tadnuna no Th,
tabnuna «CTaHJapTHBIN PsJT SIEKTPOHOBY

KomrmbroTepHslii Kiacc ¢ Criennanu3upoBaHHas yueOHast MeOesb Ha
BBIXOZI0M B UHTEpHET 30 mocamouHbIx MecT, 30 KOMIIBIOTEPOB,
B-600a TEXHUYECKHE CPEICTBA O0YUCHUS

(MyJIbTHME-TUHHBII IPOEKTOP, KOMITBIOTEP
(HOYTOYK), 9KpaH), BUICOKAMEPHI,
IPOrpaMMHOE OOecIieueHHe

CamocrositenbHas | KoMnproTepHBIN Kiace ¢ Crneuuanu3upoBaHHas yueOHast MeOesb Ha
pabora BBIXOAOM B UHTEpHET 30 mocagouyHbIX MecT, 30 KOMITBIOTEPOB,
B-600a TEXHUUYECKHE CPEJICTBA O0yUeHUs

(MynbTUME-TUIHBIA IPOEKTOP, KOMIIBIOTEP
(HOYTOYK), 9KpaH), BUJICOKAMEPHI,
IporpaMMHO€E 0OecriedeHue

CnennanusupoBaHHasi MeOelb,
KOMIIBIOTEpPHAsI TEXHUKA C BO3MOXHOCTBIO
BbIXxosa B IHTepHeT u o0ecrieueHuemM
nocryna B OMOC, 3kpaH, MyIbTUMEIUMHBIN
IIPOEKTOP, IPOrPaMMHOE 0OecTIeyeHHe

YuTanbHbBIN 341
OunoOINOTEKU

7. OCo0OeHHOCTH OpPraHM3aIlUN 00Pa30BaATEIbLHOM 1eATEeJTbHOCTH JJIsl JIHUIL C
OrpaHN4YeHHbIMHU BO3MOKHOCTSIMH 3/I0POBbSI H MHBAJIU/I0B

JIutia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370poBbsi (OB3) u MHBaIMIBI UMEIOT
BO3MOKHOCTh OECHPEIATCTBEHHO MepeMeniaThCcsl U3 OJHOr0 y4eOHO-T1abopaTopHOIro
KOpryca B JApYroil, MOAHATHCS HA BCE ATaAXHU Y4eOHO-TaOOPATOPHBIX KOPITYCOB,
3aHUMAThC B YYEOHBIX W HMHBIX TOMEMIEHUSIX C y4EeTOM OCOOEHHOCTEH
NCUXO(U3UIECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBSI.

st oOyuenust muir ¢ OB3 w1 wHBaNIMIO0B, MMEIONINX HAPYIICHUS OIOPHO-
JIBUTATEIFHOTO armapara, 00eCleueHbl yCIOBUSI OCCIPEISITCTBEHHOTO JOCTYIa BO
Bce yueOHbIe nmomernieHus. Madopmanus o cueruatbHbIX YCIOBHUSIX, CO3JAHHBIX IS
oOyuarormuxcst ¢ OB3 w wuwHBanmuaoB, pa3meleHa Ha CcalTe YHUBEpPCUTETa
www//kgeu.ru. IMeercst BO3MOKHOCTb OKa3aHHUSI TEXHUYECKOU ITOMOILM aCCUCTEHTOM,
a TaKkXKe yCIyT CypAOINEePEBOTUYMKOB U TH(DIOCYPAONIEPEBOTINKOB.

Jlns amantarnuu K BocupusaTuio gunamu ¢ OB3 u nHBanuaamMu ¢ HapymIeHHBIM
CIIyXOM CIpPaBOYHOTO, y4eOHOro marepuaia IO JUCHUUILIUHE O00ecreunBaroTCs
CJIEIYIOLIUE YCIIOBUSA:

- JUIs JTy4IllIed OpUEeHTAllMU B ayIMTOPUU, IPUMEHSIOTCSI CUTHAJIBI OTIOBEIICHHUSI



http://www.kgeu.ru/

O HayaJjle 1 KOHIIE 3aHATHUSA (CIOBO «3BOHOK» MUIIETCS HA TOCKE);

- BHUMaHUE Ca0O0CHbIIIaero o0ydYarollerocss MPUBJICKAETCS MeJarorom
YKECTOM (Ha IJICHO KIIAJETCS PyKa, OCYIECTBIIAECTCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBasi ¢ OOYy4YalOIIMMCS, MEJaroruyeckuii padOTHUK CMOTPUT HaA
HEro, TOBOPUT SICHO, KOPOTKUMH TMPEIIOKEHUSIMHU, 0OecreunBas BO3MOKHOCTb
YTEHUS 10 Ty0am.

Kommnencanusi 3aTpyiHEHHI pPEUeBOr0 M HWHTEUIEKTYaJbHOTO Pa3BUTHUSA
cabOCbIIAIMX 00yYarOIIUXCsl MPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUS CXEM, TUAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTALUH C
TUIEPCCHUIKAMH, KOMMEHTHPYIOIIUMU OTAEJIbHBIE KOMIOHEHTBI U300paKEeHHUS;

- pEryJIApHOTO TMPUMEHEHHUS YNpaXHEHWH Ha rpaduueckoe BbIICICHUE
CYILLECTBEHHBIX MPU3HAKOB MIPEIMETOB U ABJICHHIA;

- o0ecrieueHHs] BO3MOXKHOCTH JJI1  OOYy4arollerocsi IMOJYYUTh aJpeCHYIO
KOHCYJIbTAIIMIO 10 JIEKTPOHHOM MOYTE 110 MEpe HEOOXOAUMOCTH.

JIns apantauuu K BocupusaTuro imiamu ¢ OB3 1 nHBanuaamu ¢ HapylneHUIMHU
3peHus CIIPaBOYHOIO, y4eOHoro, IIPOCBETUTEINBCKOTO MaTepuana,
IPEeIyCMOTPEHHOTO 00pa30BaTEIbHOW IMPOrpaMMOil 10 BBIOPAaHHOMY HalpaBJICHUIO
HOJIFOTOBKH, 00ECIICUNBAIOTCS CIEAYIOLINE YCIOBUS:

- BEJIeTCs ajanTtanus opUIHaAIbHOrO caiiTa B ceTu IHTepHEeT ¢ y4eTOM 0COOBIX
NOTPEOHOCTEN MHBAIMIOB 110 3PEHHIO0, 00ECIIEUNBAETCS HAJINUne KPYTHOMPU(TOBON
CIPAaBOYHON MH(POPMALIMH O PACIUCAHUHU YUEOHBIX 3aHSTHIA;

- IEJarOTUYECKUd  pabOTHUK, €ro coOeceAHUK (Mpu HEOOXOJIMMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABISIOTCS 00YYAIOIIUMCA, MIPU 3TOM KaxKIbIi
pa3 Ha3bIBAETCs TOT, K KOMY MEeAarorunueckuii paboTHUK oOpaniaeTcs;

- IEUCTBHUSI, JKECThI, MEPEMELIECHUsI MEJAaroruueckoro pabOTHUKAa KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyaTHass wWHOpMAIMS TPEAOCTaBiIseTcS KpynHbiM Ipudrom (ot 18
MYHKTOB), TOTAJILHO 03BYYHBAETCS;

- oOecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEIICHHOCTH MTOMEIICHU;

- IPEAOCTABIIIETCS. BO3MOXKHOCTh HCIIOJIB30BaTh KOMIIBIOTEPBI BO BpEMsI
3aHSTHI U MPABO 3aMUCH 0OBSICHEHUI Ha TUKTO(OH (110 JKEJTaHUI0 00YyJaIOUXCs).

dopMa TpOBENECHUS TEKYyIIEM UM MPOMEXKYTOUHOM  aTTeCTaluu I
oOyuatomuxcs ¢ OB3 u uHBanMAOB omnpenenseTcs: neaarorndeckuM paboOTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM IiaHoM. [lpu HeoOxoaumoctu oOyuaromemycs ¢ OB3,
WHBAJIMY C YYETOM UX MUHAMBUAYAJIBHBIX NMCUXO(PU3NUECKUX OCOOCHHOCTEN JaeTcs
BO3MOYKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, MUCbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTEpPE, B OpME TECTUPOBAHUS U T.I., TUOO MPEAOCTABISECTCS
JOTIOJTHUTENBHOE BpeMs ISl IOJITOTOBKH OTBETA.

8. MeToauyeckue peKOMeHAAIMN /ISl MpenojaBaTeseid Mo OpraHu3amuu
BOCNIMTATEJbHOMH PA0OTHI ¢ 00yYAKIIMMHUCH.

Meroanueckoe obecrieueHre npoiecca BOCIUTaHUs 00yYaroIMXCcs BbICTYIAET
OIHUM U3 ONpeAesstonmx (akTopoB BBICOKOIO KauecTBa OOpa30BaHMS.
[IpenonaBarens By3a, JIEMOHCTPHUPYS BBICOKMH MpOo(eccHOoHanu3M, 3pYIULHIO,
YETKYI0 IPaK/IaHCKYI0 MO3ULIHI0, CAMOIUCIUILIMHY, TBOPUECKHUM TOJIXO0/1 B PEIICHUN



npodecCHOHANBHBIX 3a7a4, B XOAe 00pa3oBaTEIbHOrO MpoIecca CIOCOOCTBYET
(OpMHUPOBAHNIO TAPMOHUYHOM JINYHOCTH.

IIpn peanm3anuu AUCHMIUIMHBL IIPENOJABATENb MOXET HCIOJIb30BaTh
CJIEYIOIME METO/Ibl BOCIIUTATEIbHOU PabOTHI:

- MeToAbl (POPMUPOBAHMS CO3HAHUSA JUYHOCTH (Oeceda, TUCHYT, BHYIIEHUE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHWE, NPUMEpP, CaMOKOHTPOJb, pacckas, COBET,
yoexxaeHue u ap.);

- METOJbl OpTaHM3aIMH JCSITEILHOCTH U (POPMHUPOBAHUS ONBITa MOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, NeAaroruyeckoe TpeOOBaHHE, NOpPYYEHHE,
npruydYeHHe, CO3/IaHIE BOCTIUTHIBAIOIINX CUTYAIINH, TPEHUHT, YIPaXXHEHUE, U JP.);

- METOJIbl MOTHBALMHU JEATEIbHOCTH U MOBeAEHUs (0H0OpEeHUE, MOOLIPEHHE
COLIMAJIBHOM aKTUBHOCTH, MOPULAHUE, CO3JaHUE CHUTyalluil ycrexa, CO3JlaHue
CUTYaLMH JIJIs1 SMOLIMOHAJIbHO-HPABCTBEHHBIX NIEPEKUBAHUI, COPEBHOBAHUE U JP.)

[Ipn peanuzanuyu JUCLUUIUIMHBL  [PENOJAABATENb  JOJDKEH  YYHUTHIBATh
CJIEIYIOLIME HAIIPABJICHUS BOCIIUTATEIIBHON JEATEIBHOCTH:

I'padxxcoanckoe u nampuomuueckoe ocnumanue:

- popmupoBaHue y 0Oy4aroUMXCS LEIOCTHOIO MHPOBO33PEHMS, POCCHICKON
UJIEHTUYHOCTH, YBOKEHUS K CBOEH ceMbe, OOIIECTBY, TOCYIapCTBY, IPUHATHIM B CEMBE U
O01LIECTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM IIEHHOCTSIM, K HALIMOHAJILHOMY,
KyJbTYPHOMY UM HCTOPMYECKOMY HACIIEAWIO, (OPMUPOBAHHE CTPEMIICHUS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- hopMUpOBaHKE Y 00YUAIOIIUXCS AKTUBHOM TPasKIAHCKOW MO3UIIMH, OCHOBAHHOM
Ha TPAJULMOHHBIX KYJIbTYpPHBIX, JTyXOBHBIX M HPABCTBEHHBIX LIEHHOCTSIX POCCHICKOIO
oOIIecTBa, JJIsl TOBBIIIEHUSI CIIOCOOHOCTM OTBETCTBEHHO PEAIM30BbIBATh CBOM
KOHCTUTYIIMOHHBIE NIPaBa U 00s13aHHOCTH;

- pa3BUTHUE MPABOBOM U MOJUTUYECKON KYJIbTYpbl O0YUYaOIIUXCS, pACIIUPEHHE
KOHCTPYKTUBHOTO YYacTUs B NPHUHITUM PEUICHUM, 3aTPAarvBaIOIIMX HMX IIpaBa H
UHTEPEChl, B TOM YHCJIE B Pa3IMYHBIX opMax caMOOpraHu3aluu, CaMOYIpaBiICHHUs,
OOIIEeCTBEHHO-3HAUUMOM JI€ATEIbHOCTH;

- popMupoBaHME MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTAHOBOK
JUYHOCTH,  TO3BOJSIOUIUX  NPOTHUBOCTOSTH  IKCTPEMHU3MY,  KceHopoOuw,
JUCKPUMUHALIMM TIO0 COLMAJIBHBIM, PEJIIMTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
OpU3HaKaM, MEXITHHUUECKOH M MEXKOH()ECCHOHAIbHON HETEePINUMOCTH, APYTUM
HEraTUBHBIM COLMAJILHBIM SIBJICHUSIM.

Llyxoeno-upascmeennoe socnumarue:

- BOCIIUTAaHWE YYBCTBA JOCTOMHCTBA, YE€CTU M YECTHOCTHU, COBECTIUBOCTH,
YBAXEHUS K POAUTEIISIM, YUUTEISAM, JIFOASM CTapIlIero MOKOJICHUS;

- popMUpOBaHUE TPUHIMUIIOB KOJJIEKTMBM3MAa M  COJMJIAPHOCTH, JyXa
MUJIOCEpIUsl W COCTpaJaHusi, NPUBBIUKH 3a00TUTHCS O JIOASX, HAXOMSIIUXCS B
TPYIHOU )KU3HEHHOU CUTYallUH;

- popmMupoBaHUE CONUIAPHOCTH M YYBCTBA COLIMATIBLHOW OTBETCTBEHHOCTHU IO
OTHOUIEHUIO K JIIOJSM C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbsI, IPEOJOJIEHHE
NICUXOJIOTHYECKUX O0apbepoB IO OTHOUICHHIO K JIOJASIM C OrpaHUYEHHBIMU
BO3MOYHOCTSIMU;

- popMupoBaHHE SMOIMOHAIFHO HACBHIIIEHHOTO M JyXOBHO BO3BBIIIEHHOTO



OTHOLLEHUS] K MUPY, CHOCOOHOCTH W YMEHHUS IE€peaBaTh APYTUM CBOW 3CTETUYECKHMA
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- popMUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- hopMupoBaHue yBaXKeHHs K KYJIbTYPHBIM IIEHHOCTSIM POJHOTO TOpojia, Kpas,
CTpaHbI;

- IOBBIIICHUE TTO3HABATEIbHON aKTUBHOCTH O0YYaIOLTUXCA.

Hayuno-obpaszosamenvrnoe éocnumanue:

- opMupoBaHue y 00y4aromuxcss HAy4HOTO MUPOBO33PEHHUS;

- popmMupoBaHuEe yMEHUS OTy4YaTh 3HAHUS;

- popMupoBaHuEe HABBIKOB aHalHM3a M CHHTE3a MH(OpPMALUU, B TOM YHCIE B
npodeccuoHanbHON 001acTH.
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OLHEHOYHBIE MATEPUAJIBI
10 AMCHUIIHHE

Bonononroroska Ha ADC

r. Kasans, 2025



OreHOYHBIE MATEPHABI 1O AWCIUIUINHE, MPEIHA3HAYEHHBI ISl OICHUBAHUS
pE3yNIbTaTOB 00yUYEHUS HA COOTBETCTBHE MHAMKATOPAM JTOCTIKEHUSI KOMIICTCHIINH.

OueHuBaHue pe3yJabTaTOB OOY4YEeHHS MO JUCHUIUIMHE OCYIIECTBISETCA B
pamkax Tekymero koutpois (TK) u mpoMexyTodHol aTTecTanny, IPOBOJAUMBIX IO
oamnpHO-perTuHroBoi cucreme (bPC).

1. TexHoJiornueckasi Kapra
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Pa3nen 1. « XuMHus BOJEL. TK1 20
TexHoJ0orn4ecKre moKas3aTeian 20 | 0-20 30 20-30
KauyecTBa BOJABI »
Tect 5
KutP 5
3amura 1abopaTopHOi paboTHI 10
Pazgex 2. « TexHomoruu TK2 20-
20 |0-20 20-30
OYHCTKH BOJIBI » 30
Tect 5
KurP 5
3amuTa 1a00paTopHON pabOTHI 10
Pasznen 3. « Boauslii pexxum u TK3 20-
00paboTKa paInOaKTUBHBIX BO/T 20 |0-20 40 20-40
ADC. CrieniBo10041CTKAY
Tect 5
KutP 5
3amuTa 1abopaTopHOil pabOTHI 10
IIpome:xyTOYHAs aTTECTALMA oM
0-40
(3auer, sx3amen, KII, KP)
3aaHue MPOMEKYTOUHOM 0-10
aTTeCTAIlUH
B nuceMeHHoO# popMe 110
bop 0-30
ouaeram




2. OueHOYHbIE MATePUAJIbI TEKYILEr0 KOHTPOJISA M MPOMEKYTOYHOI aTTecTalun

[IIkana OueHKH pe3yabTaTOB OOYUEHHUS 110 AUCIUIUIHHE:

YpoBeHb chOpMUPOBAaHHOCTH
WHJIMKaTOpa KOMIETEHIUU

Bricokuii Cpenuuit Huxe Huzkni
3anaHu- CPCAHEro
Kon Kon POBaHHBIC oT 85 10 100| ot 70 1o 84 | oT 55 10 69 | oT 0 no 54
KOMIIE- | HHIMKaTopa pe3yIbTaThI
TEHIIMH [KOMIIETEHIMU |  OOy4EeHHs 110 [lIxana oneHnBaHUs
JUCITUTLINHE yIOBIeT- HEY/I0B-
OTJINYHO XOPOILO JIETBOPH-
BOPUTEIIBHO
TEJILHO
3aYTEHO HE 3a4TE€HO
3HATH:
3HaeT BHaeT BHaeT BHaeT
TUIAYHBIE  [TUIHYHBIE  THIIWYHBIE  [THIIAYHBIE
CXEMBI CXEMBI CXEMBI CXEMBI
oOpaieHust oOpamieHus (oOpalieHus: OOpanCHHS
BOJIBI HA BOJIBI HA BOJIBI HA BOJIBI HA
BHACT TUITUYHBIC ADC, AIC, 5 ADC, ADC,
CcxeMbl OOpameHys [XUMHUECKH  XUMUUECKUH XHUMHUECKH XHUMUYECKH
Bob! Ha ADC, il cocTaB U (COCTaB H il cocTaB U [l cOCTaB u
——— XapaKTepUC [XapaKTEPUCT [XapaKTEPHUC [XapaKTEePHC
THUKH KA TUKH TUKH
COCTaB 1 OPUPOTHBIX |[IPUPOTHBIX [IPUPOIHBIX [IPUPOIHBIX
XapaKTePUCTHKH BOLL, HE BOJI, TIpH BOLL, BOIL,
MPUPOIHBIX 1 IOMyCKaeT [0TBETE ITOITyCKaeT  |TOIMyCcKaeT
CTOYHBIX BOI OIINOO0K MOKET MHOXECTBO [FpyObIe
IMONYCTHTh  MEJIKUX OLITHOKH
HECKOJBKO  [OIIHOOK
He rpyObIX
OIINOO0K
IIK-2 | TIK-2.2 3HaeT 3HaeT BHaeT BHaeT
METOJIUKY |[METOJIUKY  |[METOJMKY METOJHKY
M3MEpPEHUS] [M3MEpPEHUS |[U3MEpPEHUs [M3MEpPeHUs
KOHTPOJIHPY KOHTPOIHPYEKOHTPOIUPY [KOHTPOIUPY
EMBIX MBIX EMBIX EMBIX
3HACT METOMMKY  japameTpoB [1apaMeTpoB [1apaMeTpOB [1apaMETPOB
M3MCPCHHA MOHU3HUPYIO MOHU3HUPYI0 MOHU3UPYIO MOHU3ZHPYIO
KOHTPOIIMPYEMBIX  1miero LIETO [Eero ey
rapamMeTpoB M3IydeHUs, M3IydeHUs, M3IIYyUYeHUs, H3IIy4EHHS],
MOHU3UPYIOILETO  [HE JOMYyCKAETIPH OTBETE  |TOMYCKACT  [TOMyCKAeT
3Ty ICHHS OIIOOK MOXeT MHOKECTBO [FpyOBIC
MOIYCTHTh  MEJIKUX OLITHOKH
HECKOJIKO HE OITHO0K
rpyoBIX
OIINOO0K
YMETh:
yMeeT npoBoauTh Jlemoncrpup Jlemoncrpup | B nenom IIpn
pacueTsl U yeT yMEHHE |yeT YMEHHE | IEMOHCTPU | PELICHUH
OTIpeNenaTh OPOBOJUTL  [IPOBOJUTH | PyeT THIIOBBIX




[YCIIOBUS pacdeTl U [pacyeThl U yMEHHE 3amaq
[MPOTEKaHUS OTIPENIeNIATh (OTPENeNIATh | IPOBOJAUTH | AEMOHCTP
XUMHUUYCCKUX YCJIOBUA lYCJIOBUA pacuCThl U upyerT
pOLIECCOB, MPOTEKaHUs [MPOTEKAHHUS | ONPENEIIATh | YMEHUE
[IPOTEKAIOMMX B [KMMHYECKHX XHMIYCCKHX | YCIIOBHS MIPOBOJIUT
YCTaHOBKAX MPOIIECCOB, [MPOLIECCOB, | MPOTEKAHMs | b pacYEThI
CIeIBOI0OYNCTKH  |[IPOTEKAIOII [IPOTEKAIOLL | XUMIYECKH | U
MX B MX B X OTIpeIeTIsT
YCTaHOBKax [yCTaHOBKax | HPONCCCOB, | b yCIIOBUA
CIICIIBOJOOY (CIIEIBOAOO0Y | [IPOTCKAa0 | MPOTCKaH
MCTKH, HE MCTKH, mux B ni
ITOITyCKAaeT  MOXKET YCTaHOBKa | XHMHYECK
OIINO0K MOMYCTUTh X ux
HECKOJILKO CIIelBO00 | IPOLECCOB
HE TPYOBIX YHUCTKH, ’
OLIOO0K nomyckaer | MPOTEKaIo
MHOXecCTBO | IIHX B
MEJIKUX YCTaHOBK
OIMO0K ax
CIIELIBOJIO
OYMCTKH,
JIOTTYCKaeT
rpyObIe
OIMOKHU
Jlemonctpu Jlemonctpup Jlemonctpu [[Ipu
pyeT yeT YMEHHUE [pyeT [pEIICHUN
YMEHUE HpOBOI[I/ITI)O YMEHUC TUIIOBBIX
NPOBOJIUTEO [IEHKY MPOBOJAMTHO Baaad
HCHKY COOTBETCTB [ICHKY MIEMOHCTPH
COOTBETCTB  [st COOTBETCTB [PYET
st KOHTPOJUpPY M5 YMCHHE
KOHTPOJIUP MBIX KOHTpoJinp [IPOBOUTHL
YEMBIX apaMeTpoB [YEMBIX OLICHKY
YmMmeer OLICHUBATh [MapaMeTpO MOHU3UPYIO [MapaMeTpPO COOTBCTCTB
COOTBETCTBUE B 1ero B st
KOHTPOJIMPYEMBIX OHM3UPYIO HM3JIydeHUs MOHHU3HpYro KOHTPOJIHMD
11apaMETpOB 1Ero TpeOOBaHMs [ILIErO [YCMBIX
VMOHM3HMPYIOHIETO  |M3Ty4eHUS M OXpaHbl  |[M3IydeHus [1aPpaMeTpo
U3JTy9CHUA TpeOOBaHUSA [Tpy/a U TpeboBaHus B
TpeOOBaHUSIM M OXpaHbl  HOpMaM M OXpaHbl ~ |[MOHH3HDPY
OXpaHbl TpPyAa U Tpyjaa u paauanuoH [Tpyna u FOLIETO
HOpMaMm HOpMaM HOM HOpMam M3TYyICHHA
paqManoHHON  [paJMallMioH (Ge30MacHoC |PanalioH TpeboBaHu
OesomacHoCTH HO TH, MOKET  |HOM M OXpPaHbI
O0e3omacHOC |[1onmycTuTh  [0e3omacHoc [TPYAaH
TH, HE HECKOJIBKO  [TH, HOpMaM
lomyckaeT  |He IpyObIX  |[momyckaer —[PAAMAIIMOH
on6oK OIHO0K MHOYKeECTBO [HOH
MEITKHX 0e301macHo
OIINOOK CTH,
IMOTyCKaeT
rpyObIe
OITNOKHU
BJIAJIETh:
BlIagceT [Tponemonc [Ipomemonct Hmeet IHe
OCHOBHBIMH TPU POBAHbI [pH POBAaHBl  MHHUMAJBH [POJIEMOHC




METOIaMH HAaBBIKH HaBBIKH bIif HA0Op  [TPUPOBAHBI
TEOPETHYECKOTO U BIAJICHUS  [TEOPETUYECK HABBIKOB 0a30BEIC
SKCHECPUMCHTAIbH OCHOBHBIMH (©OI'0 U TCOPETUYCC [HABBIKU
oro METOJaMH  PKCIEPUMEH [KOTO U [reopeTryec
UCCIIeJOBAHUS TEOpEeTHYEC [TaIbHOTO PKCTIIEPUMEH [KOTO U
XUMHUIECKIX KOTO U MCCIeOOBaH [TaIbHOTO PKCIIeprUMeE
IIPOLIECCOB, DKCTIEPUMEH sl MCCIICIOBAH [HTAJIBHOTO
NPOTEKAROIIHX TaJIbHOTO XUMHYCCKUX  [HsI MCCIICIOBaH
npu MCCIIEIOBAH [IPOIIECCOB, [XUMHUYECKU A
CHenBORoouHCTKe [T MpoTeKarony X XUMHIECCKH
XUMUYCCKA X MTPH MPOIECCOB, [X
X CIIELBOJIOOY |[MPOTEKAIOI [IPOIECCOB,
[POIIECCOB, MCTKE, MX TIpH MPOTEKALOIIT
MPOTCKAIOLL MOXKET CIIEIIBOIOO0 [MX IIpHU
MX IIpU ITOITYyCTUTb  [IHUCTKE, CIIEBOJ0O
CIICIIBOJIOO HECKOJIBKO  [IOMyCKaeT [dUCTKE,
YUCTKE, HE |[HE TPyOBIX  [MHOKECTBO [TOITyCKaeT
MOITyCKaeT  OMIMOOK MEIIKHX rpyObIe
OIIHOO0K OIIMOOK OIIHOKH
[Tpogemonc [Ipomemonct HNmeet IHe
TPU POBAaHbI |pU POBaHbl MHUHUMAJIbH [IPOJIEMOHC
HABBIKU HABBIKU bIif HA0Op  TPUPOBaHBI
M3MEPEHHsS] M3MEpPEHUs  HABLIKOB 0a30BBIC
MOHU3UPYIO MOHU3HUPYIO HM3MEPEHHsS |HABBIKK
Braaneer [IETO [IETO MOHU3UPYIO M3MEPEHUS
METOJaMHU M3JTY9EHNAS] M3JIY4YCHHUS [IICTO MOHU3UDPY
A3MEPEHUS 15 it M3JIy4eHUs], [FOLICTO
HOHM3HUPYIOLIECTO [yCTAaHOBJICH [yCTAaHOBJICH [I0IIYyCKaeT  M3JIy4CHHA,
H3J1yUYCHUS U 1581 1581 IMHOKCCTBO |HOITYCKACT
YCTaHaBJIUBAET [mapamMeTpo [mapaMeTpoB MEJIKHX rpyOsie
COOTBETCTBUE B HOpMaM OIIHOOK OIIOKH
3THUX MapaMeTPOB [HOPpMaM DKOJIOTHYEC
HOpMaM DKOJIOTUYEC [KOH B
DKOJIOTUYECKON U [KOU U paguanroH
paauanoOHHON pagualnyoH [HOWU
0€301acHOCTH HOM 0€30macHOC
0€e30I1acHOC [TH, MOXKET
TH, HE IMOTTYCTUTh
MOMYCKaeT |[HECKOJIBKO
OILINO0K HE rpyObIX
OIIO0K
3HATh:
BHACT 3HaeT BHAET BHACT
COBPEMEHHEI COBPEMEHHBIECOBPEMEHHBI (COBPEMEHHBI
SHACT e MeTOmbI  [METOJBI € METOALI | METOIBI
COBPEMEHHBIE CIIeIBO 100 [CTIEIIBOIOMOCTICI[BOIONO (CIICI[BOIOTIO
METOIBI IrOTOBKY Ha [[OTOBKH Ha |ITOTOBKH Ha [ITOTOBKH Ha
MK-2 | OIK-2.5 CIELBOIOTIOATOTO ADC, He ADC, moxer |ADC, IADC,
sxi A ADC foTycKaeT ITOTYCTUTL  |[IOMYCKAaeT |TOMyCKaeT
OIINGOK HECKOJIbKO HE MHOXECTBO [pyObIe
rpyoBIX MEJIKUX OIITHOKH
OIIO0K OIIMOOK
3HAET BHACT BHACT BHACT BHAET
XapaKTEPUCTHKU ~XapaKTepHC XApaKTePHC [XapaKTEpHC XapaKTepH
METOJIOB TUKH TUKHU TUKHU CTHUKU
PaTMOMETPUYCCK METOIOB MCETOI0B METOJ0B METOJ0B




oro paguoMeTp [PaIUOMETPHU [PAIUOMETDP [PaguOMETP
JO3UMETPUYECKOT |[YecKOTO U [MECKOTO U MUECKOI'O M [MYECKOI0 U
0 KOHTPOJIS nO3UMeTpH JIO3UMETPUY [TO3UMETPU  [IO3UMETPH
EeCKOro ECKOTo MECKOTO MECKOTO
KOHTpOJIs1, |[KOHTPOJIA,  [KOHTPOJIS,  [KOHTPOIIS,
e MOYXET IOIyCKaeT |[IOImycKaer
nomyckaer  {LOTMYCTHTb  MHOKECTBO rpy6gle
OLINGOK HECKOJIBKO  [MEJIKHX OIIHOKH
HE TPYOBIX  OIIHOOK
OIINOOK
YMETh:
Jlemonctpu |[lemonctpu [B neiaom [Tpu
pyer pyer ITEMOHCTPHP [PCHICHUH
YMEHHE yMeHHe [YET YMEHHUE [THUIIOBBIX
PajMOMETP | aHanM3upo @HAIM3UPOB Baxay
MYECKOTO U | BaTh ATh JAHHBIC |[TEMOHCTPH
MO3UMETPU | aHHbIE paguoMeTp [pyer
MYECKOTo U [yMEHHE
yMeeT YECKOTO pPazmuoOMETP aoero ZHaJ'II/ISI/IPOB
UMETpH
AHATN3UPOBATH KOHTPOIIS H4eCcKoro u p
IpHu nmo3umerpu [1ECKOro aThb TaHHbIC
ITaHHbIE p
PKCILTYaTall | yecKoro KOHTpOJIA  [PAAHOMETP
paziiOMETPUYECKO I9CCKOLO I
o u el KOHTpoJys  [IPH
bKcIuryaran HO3UMETPU
ITO3UMETPUYECKOTO p6opynosa | mpu yaran o
HUS sKciutyata [MH CCKOTO
KOHTPOJISI IPU 60 KOHTPOJIA
oBa
PKCILTyaTaluu CHOCHBOMOO | nuu o PyA pi
usi
ofopynosamms  [TMOTII HE | obopynosa MY Ll
B
CITCLBOXOOUHCTKH [0y KaCT | Hus TIBOX
OHII/I60K CIEIBOJI00 UNUCTKU, 1082041
unmerkn.  [omyckaer  [000pynoBa
MOJKET MHOXECTBO |[HUA
JOMyCTATD  [METIKHX CIIELIBOJI00
HECKOJIBKO  [OIIHOOK MHCTKH,
HE TPYOBIX [LOITyCKacT
OIIMO0K rpyobIe
OITNOKHU
BIIQJIETh!
[Tpogemonct [Iponemonctpmeer He
¥ pOBaHBI |1 POBaHBl  |MUHHMAJIBHBIIPOJAEMOHCT
HABBIKH HABBIKH it Habop [PHUPOBaHEI
BIaJCHUS  [BJIaJICHUS  [HaBBIKOB 0a30BbIe
METOJaMU  METOJaMH  [aHAIu3a HABBIKA
BIIAIEET METOIAMHU aAHaJIn3a aAHaJInu3a XI/IMI/ILIGCKI/I)E aHaJIn3a
HATM3a XUMHUUYECKUX XUMHUUYECKUX [MOKa3aTcJIeu XUMHNYCCKUX
i if M cocTaBa  [OKazaTesel
X AMITICCKIX MoKa3arese [lokazaresieu 5
N M cocTaBa M cocTaBa  PKHUAKOCTCH, M COCTaBa
MoKasarejae u . . i
cocTapa KiTkocre JKAAKOCTEH, PRIIKOCTEH, MCIIONb3yEM PKHAKOCTCH,
A MCIIOIIB3YEM HCIOIb3yeM [PIX B MCIIOIB3yEM
MCIONIB3YEMBIX B | -\ bIX B [YCTAHOBKAax [pIX B
ycTaHOBKax yYCTaHOBKax [yCTaHOBKax [BOMOOYHCTK [yCTAHOBKaX
BONOOHHCTKH BOJIOOYHUCTK [BOJOOYUCTKHM; AOTMYCKAET BOTOOUHCTK
M, He | MOJKET MHO>KECTBO [,
nomycKaer  |nomycturh  METKHX (IOILyCKacT
OIIHOOK HECKOJIbKO He PITHOOK rpyobIe
rpyObIX OILINOKHU

110501008




OI_ICHKa «OTJIMYHO» BBICTABJIACTCA 3a BBIIIOJHCHHE PaCUYCTHBIX pa60T B

CCMCCTPC;

TCCTOBBIX 3aﬂaHHﬁ;

O(I)OPMJ]CHI/IC H IIPCACTABJIICHHC OTYCTOB IIO

J'Ia60paTOpHBIM pa60TaM; IIOJIHBIC U COACPIKATCIIBHBIC OTBCTHI HAa BOIIPOCHI ouiera

(TeopeTHudecKoe U MPAKTUUYECKOE 3a/1aHHE);

OHGHKa «X0pomIo» BbICTABJIACTCA 3ad BbIIIOJHCHUC PACUCTHBIX pa60T B

CCMCCTPEC,

TECTOBBLIX 3aJaHUI;

opopmiieHHe U TPEACTABICHHE OTYETOB IO

nabopaTopHbIM paboTaMm; OTBETHI HAa BOMPOCH OujeTa (TEOPETHUECKOE WIIN

PaKTUYECKOE 3aJJaHUE);

OHCHK& «YAOBJIETBOPHUTECJIBbHO>» BBICTABIICTCA 3a BBIIIOJIHCHHUC PACUCTHBIX

pa60T B CCMCCTPEC U TCCTOBBIX BaHaHHﬁ; O(i)OpMJ'IeHI/IG N IIPCACTABJICHUC OTYCTOB II0

J1a060paTOpHBIM paboTaMm.
OrneHka «HeY/I0BJIETBOPUTEIBLHO» BBICTABISIETCS 3a Clla00e M HEMOJHOE

BBITIOJTHEHHUE PACyYETHhIX pabOT B ceMecTpe U

OTUYETOB IO JAOOPATOPHBIM paboTaM.

3. IlepeueHb O1LIEHOYHBIX CPEICTB

TCCTOBBIX SaﬂaHHﬁ; OTCYTCTBHUC

Kpatkas xapakTepucTUKa OLIEHOYHBIX CPEACTB, UCIOIb3YEMBIX MPU TEKYLIEM
KOHTPOJIE YCIIEBAEMOCTH UM IPOMEXKYTOUHOM arrecTauuu OO0y4aromierocss Io

JUCHUILINHE:
HanmenoBanue
OnucaHue OLEHOYHOTO
OLIEHOYHOT'O Kpartkast xapakTepucTiKa OLIEHOUYHOTO CPECTBA cpecTBa
CpeJCcTBa p
. Kommnekr
CpencTBO MpOBEPKM YMEHUI HPUMEHSTH IMOJy4YeHHbIE
KonrtponbHas KOHTPOJIBHBIX
3HAHUS U PEIICHUs 3a/1a4 OIPENEJIEHHOTO THIIA TI0 .
pabota (KuTP) 3a/IaHui 1o
TeMe UJIH pa3aemny
BapHaHTaM
Ilepeuens 3ananuii n
OTaer 1o Beimonnenne  naGopaTopHOM  paboThl, 00paboTKa BOIIPOCOB IS
. pe3yiabTaTOB WCHBITAHUM, W3MEPEHMM, SKCIEPHMEHTA. 3aIUThI
nabopaTopHOM .
aGore (OJIP) Odopmienue oTyYera, 3aluTa pe3yabTaToB nabopaTopHOI
P nabopaTopHON pabOTHI IO OTYETY paboTHI, IEpeUeHb
TpeOOBaHUH K OTUETY
Cucrema CTaHJApTU3NPOBAHHBIX 3aJJaHHH,
Teer (Tect) MO3BOJISAIOIIAs aBTOMaTH3UPOBATh nponenypy | KoMmmiaekT TecToBbIX
M3MEpEeHUs YPOBHSI 3HAHUM U yMEeHUN oOydarolierocs 3a1aHUI
4. IlepeyeHb KOHTPOJIBHBIX 3aJlaHMd WJIHM HMHBbIE MaTepHaJIbl,

HeoOXoAMMBbIe ISl OLEHKU 3HAHUN, YMEHUIl M HABBIKOB, XapaKTePHU3YHIIMX
Tanbl (JOPMUPOBAHUS KOMIIETEHIM B Mpolecce 0CBOEHM s JUCHUILTUHBI




JlJI TeKy1ero KOHTpOJIs:

[IpoBepsiemble KOMIETEHITNU:

[IK-2.2 CnocobeH mNpoBOAWTh U3MEPEHUS U OILICHUBAaTh COOTBETCTBUE
KOHTPOJIUPYEMBIX MapaMeTpOB MOHU3UPYIOIIETO W3IyYEHUsS TPEeOOBAHUSM OXpPaHbl
TpyJa, MPOU3BOACTBEHHON CaHUTApUM, HOPM H TPaBUI  HKOJIOTHYECKOM,
paguaMoOHHON O€30MaCHOCTH U B3PHIBOONIACHOCTH;

[IK-2.5 CnocobeH  mpuMEHSATh  3HAHUS ~ XapaKTEPUCTHK  METOJOB
PaAMOMETPUYECKOTO U JO3UMETPUUECKOTO KOHTPOJISA JUIsi 0OECIEYEeHUs U BEICHHUS
oe3onacHoro pexuma padotst ADC

Tecmoegbie 3a0anusn

1. Beibepure npaBuiibHBIN 0TBET. PacTBOp - 3T0:

1) MexaHnuyecKasi CMECh;

2) rOMOreHHasi CHCTE€Ma, COCTOoAllas M3 JByX U 0Oojiee KOMIOHEHTOB U
IIPOIYKTOB UX B3aUMOJCUCTBUS;

3) UHAMBHUIyaJIbHOE BEILIECTBO;

4) cMech IBYX JKUJKUX BEILECTB.

2. BpiOepuTe npaBuiIbHbIN OTBET. PAaCTBOPUMOCTD BELIECTB HE 3aBUCHUT OT:

1) TemniepaTypsi;

3) npupoAbl PaCTBOPSIEMOTO BEIIECTBA;

2) NaBlieHUs ra3a;

4) npuCyTCTBUS KaTaau3aropa.

3. Bribepute mnpaBuibHBIA OTBeT. [lpu MOBBIIEHWH  TeMIEepaTyphl
pPacTBOPUMOCTb TBEPBIX BELIECTB B BOJE, KAK MPABUIIO:

1) u3meHsieTcs Maro;

3) HEe U3MEHSEeTCS,

2) MOBBITIIACTCS;

4) moHuXaeTcsl.

4. BeiObeputre mnpaBwiIbHBIA OTBeT. [IpM TMOHMWIKEHWH TeMIepaTypbl
pPacTBOPUMOCTb Ia3000pa3HbIX BEIIECTB B BOJIE, KaK MPaBUIIO:

1) usmensiercst Mano;

2) MOBBIIAETCS;

3) noHmWxKaerTcs;

4) He U3MeHseTCA.

5. Beibepurte mpaBuiibHbIA OTBET. IIpu pacTBOpeHMHM THIPOKCUIA HATPUS B
BOJIE TEMIIEpATypa PACTBOPA MOBBIIIACTCS B PE3YJIbTATE:

1) ruapaTany MOHOB;

2) pa3pyllIeHHs KPUCTAIUINYECKOU PELIETKH;

3) 2JIEKTPOIUTUYECKON THUCCOIAIINM;

4) XUMUYECKOTO B3aUMOJICCTBUS BEUIECTB.

6. BsiOepure mnpaBUIBHBIM OTBET. PacTBOPUMOCTH KHCIOpOJa B BOJE
YBEIUYHUBAETCS IIPH:

1) moHMXeHUN TEMIEPATYPBHIL;



2) MOBBIIIEHUH TEMIIEPATYPHI;

3) NOHWXEHUU 1aBJICHUS;

4) yBeTUYEHUH B HEM KOHIIEHTPALIMKU PACTBOPEHHBIX COJIEH.

7. Boeibepute npaBuiibHBIN OTBeT. KpucTalmnueckue BEIIeCTBa, COAEpIKaIIIe
MOJIEKYJIbI BOJIbI, HA3bIBAIOT:

1) kpucramioruapaTamu;

2) TUAPUPOBAHHBIMU;

3) rugpartamu;

4) conbBaTaMHU.

8. BriOepute mpaBUIBHBIM OTBET. YKaXuTe (GOPMYITy KPHUCTALUIOTHApATA
(koMHaTHas TeMIlepaTypa):

1) NaCl;

2) FeSO, - 7TH,0;

3) Cr”"- (H0)5;

9. Bribepute nmpaBUibHBIN OTBET. MaccoBasi J10Jisi paCTBOPEHHOTO BEIIECTBA
paccuuThIBaeTCs Mo hopmyre:

1) w = (m,J/m) - 100 % ;

2)yv=Cy "V,
3) m=V-p;
4)v=m/M.

10. BeiGepure mpaBuiIbHBIA OTBET. MOJSpHAs KOHIIEHTPAIHS PacCTBOPEHHOTO
BellecTBa (MoJib/1; M) paccunTtsiBaeTcs 1o hopmyiie:

1) C=v/V;

2)p=mlV;

3) a=(n/N) - 100 %;

4) w = m,/m,_,.

11. BwiGepute npaBwibHBIA OTBET. HopManbHOCTH pacTBOpa (MOJB/I; H.)
paccuuThIBaeTCs 1o popmyie:

1) h= (n/N) - 100 %;

2) C= me'(M'mp-ﬂ}z);

3) C =my/(M,V);

4) C =my/(M-V).

12. BriOepute npaBuiibHbIA OTBET. TUTp (I/MJT) pacTBOpa pacCUUTHIBAETCS 1O
bopmyie:

1) v=m/M,
2) N =vy/(Vs + Vpora);
3) T=mlV,
4) p=m/V.

13. BriOepuTe mnpaBwiIbHBIA OTBET. B 2 1 JeIUMONSPHOrO pacTBOpa
COACPIKUTCS ... MOJIb(s1) paCTBOPEHHOTO BEIIECTBA:

1) 1;

2) 0,1;

3) 2;



4) 0,2;

5) 0,02.

14, Jlononnute mpemiioxkeHne. B 2 11 CaHTUHOPMAJIBHOIO pacTBOpa
COJIEPIKUTCS ... MOJIb(51) PACTBOPEHHOT'O BELIECTBA

15. Jlononuute mpennoxkenue. [ns mpurotosnenus 1 1 0,1 M pactBopa
cynbdara menu (1) Hago B3BecuTs ... rpammoB CuSQOy - SH,0.

16. Boibepute mnpaBuiIbHBIM OTBeT. Macca XxJjiopuja HaTpus U BOJIBI,
HeoOxomumas misi mpurotoBienust 400 T pacTtBopa ¢ MaccoBod gonei S %,
COCTAaBJISICT:

1) 5 r conu, 400 r H,O;

2) 20 r conu, 380 r H,0;

3) 5 comm, 395 r H,0O;

4) 20 r conn, 405 r H,0.

17. Beibepute npaBuinbHbIN 0TBET. {151 mpuroToBnenus 1 M pactBopa cepHoi
KHUCIIOThI HEOOXOAMMO:

1) Vype =1 11, m (H,SO4) =98

2) Vp-pa =100 MJI, M (H2804) =49 T,

3) V,.=100 1, m (H,SO,) =98 1;

4) Mypa = 100, m (H2804) =98 .

18. BwiGepute mnpaBwibHbIA OTBeT. s mpuroroBieHuss 1 M pacTtBopa
XJIOpU/Ia aTFOMUHUS HEOOXOIUMO:

1) 100 r H,0, 133,5 r AICl;;

2) 1 1 H,0, 133,5 r AICl;;

3) 1 1 p-pa, 44,5 r AlCl;;

4) 1 kr H,0, 133,5 r AlICls.

19. Bribepute mnpaBWIBHBIA OTBET. Macchl a30THOH KHCIOTHI W BOJIBI,
HE0OXOaUMbIe JIJIsi IpUTOTOBICHHUS 250 T pacTBOpa ¢ MacCOBOW JIOJIEH KUCTOTHI 46
%, COCTaBJISCT:

1) 46 T HNO3, 250 T H,0;

2) 115 r HNO3, 250 r H,0;

3) 115 r HNO3, 135 r H,0;

4) 63 r HNOg3, 187 r H,0.

20. Beibepute npaBwiIbHBIN OTBET. MoJisipHas KOHIICHTpaus pactBopa B 1 1
kotoporo coaepxkurcs 9 r Ca(OH), paBna:

1) 0,12 M;

2) 0,16 M;

3) 0,009 M;

4)9 M.

21. BeiOepute mnpaBwibHbI OTBeT. HopmanbHOCTH pacTBOopa, B 250 M
KOTOPOT'O COACPKUTCS 5,6 T TMIPOKCU]IA KaJIHs PaBHA:

1) 0,0004 u;

2) 04 u;

3) 1w

4) 0,34 H.



22. Broibepute mpaBmibHblii oTBeT. [locnme BoimapuBanust 40 r pacTBOpa
octanoch 10 1 conmu. MaccoBas 10151 paCTBOPEHHOU COJIM B paCTBOPE paBHA:

1) 10 %;

2) 20 %;

3) 15 %j;

4) 25 %.

23. BroiOepute mpaBuiIbHBIA OTBET. PacTBOpUMOCTH BelIECTBa paBHA
YUCJIEHHOMY 3HAUYE€HUIO KOHIICHTPAIUU:

1) B HACBIIICHHOM PAaCTBOPE;

2) B uicaIbHOM PacTBOPE;

3) B IEpECHIIIEHHOM PAacTBOPE;

4) B KOHLICHTPUPOBAHHOM PACTBOPE.

5) B ICTUHHOM PacTBOPE.

24. BeibepuTe mpaBUIIbHBIN OTBET.

[Tpouecc pacTBOpEHUs TBEPABIX BEIIECTB B KUIKOCTH:

1) sK30TEepMUYECKHIA;

2) SHIOTEPMUYECKHIA;

3) caMOnPOU3BOJIbHBIN;

4) 0OpaTUMBIii.

25. Beibepute npaBuibHbIN(bIe) 0TBeT(bI). PacTBopumocts MgCl, npu 20 °C
paBHa 6 M. U3 nOpuBEIECHHBIX HIXKE MPOIECCOB HECAMONPOU3BOJIBHBIM(MHU)
SABIACTCA(FOTCS):

1) MgCIZ(TB) — MgC|2 (BOI[H., 6 M),

2) MgCIZ(TB) — MgC|2 (BOI[H., 8 M),

3) MgCIZ(TB) — MgC|2 (BOI[H., 4 M)

26. BpiOepute mnpaBUiIbHBIA OTBET. PacTBOp, B KOTOPOM KOHIICHTpAIUs
PaCTBOPEHHOIO BEIIECTBA NP JAaHHOU TeMIlepaType He U3MEHSIETCS IPH TI00ABICHUH
JIOTIOJIHUTEIBHOTO KOJIMYECTBA BEUIECTBA, HA3bIBAIOT:

1) HACBIILICHHBIM;

2) KOHIICHTPUPOBAHHbBIM,;

3) pa30aBJICHHBIM;

4) nepechIICHHBIM.

27. BribepuTe mpaBWIBHBIA OTBET. Bce BemecTBa JaHHOTO ps/ia XOPOIIIO
pacTBOPUMBI B BOJIC:

1) H28i03, KClI, CU(NOg)Q, BaSOy,;

2) CaSQ,4, NaNOs3, FeCls, Ca(OH),;

3) CUCIz, Na,SO,, KOH, H,SOy,;

4) CaCOg3, Mg(OH),, Fe(OH)3;, CH3;COONa.

28. BriOepute mnpaBuibHBI OTBeT. PacTBOpUMOCTH KHUCIOpOJa B BOJE
YBEIIMYUBAETCS MPHU:

1) noHM>xeHUM TEMIIEPATYPBHI;

2) NOBBILICHUU TEMIIEPATYPHIL;

3) NOHW)KEHUH JABJICHUS,

4) yBeIMYEHUH B HEMl KOHLIEHTPALIMH PACTBOPEHHBIX COJIEH.



29. BeiOepute mnpaBuibHBIA OTBeT. llpu mMOHWXKEHHH TeMIlepaTypbl
PacTBOPUMOCTD Tra3000pa3HBIX BEIIECTB B BOJIE, KaK MPaBUIIO:

1) u3MeHseTcs MaJo;

2) MOBBIIIAETCS;

3) MoHMXKaeTcs;

4) HE U3MEHSETCA.

30. BwiOepure mpaBUIBHBIA OTBET. MaTeMaTHYECKOE BBIpAXCHHE 3aKOHA
pazbaBnenus OcTBayIbA:

1) a = n/N;
2)1="%3(Ci- z);
S)G:f' CM,

4) Ky = (- O)/(1 — a).

31. Beibepute mpaBuibHBIE OTBETHI. [IpaBUILHBIMU SIBISIIOTCS YTBEPKIACHUS,
4TO:

1) BenmuuuHbl K, MHOTOOCHOBHBIX KHCJOT U THUJIPOKCHIOB HE TMOIYUHSIOTCS
KaKo-Tn00 3aKOHOMEPHOCTH;

2) 3HayeHus CTyneH4yaThix K, JaHHOTO DJIEKTPOJIMTOB TOCIEI0BATEIbHO
YMEHBIIIAIOTCS;

3) 3HadyeHus cTyneHYarbix K, JTaHHOTO DSJEKTPOJIUTOB TIOCIEI0BATEIHHO
BO3pACTalOT;

4) K, JIGKTPOJIUTOB — XapaKTEPUCTHUKA U CHIIBHBIX, ¥ CJIA0BIX 3JICKTPOJIUTOB;

5) uem Oonbiie K, 2JIEKTPOJIUTA, TEM YCTOMYMBEE MOJIEKYJbl K pacmaay Ha
WOHBI;

6) yem meHbue K 3JIEKTpONHUTa, TEM YCTOMUMBEE MOJEKYJbl K pacrnaay Ha
WOHBI.

32. Beibepure npaBuiibHbIC OTBETHI. CTEMEHb TUCCOIMAIINYN 3aBUCHT OT:

1) mpupo Bl PACTBOPEHHOTO BEIIIECTBA,

2) TeMIiepaTyphl;

3) KOHIIEHTpAIIUU dJICKTPOJIUTA,;

4) cTereHn U3MEIbUCHHOCTH BEIIECTBA;

5) naBiieHHS.

33. B Tabmuie mnpuBeAcHBI 3HAYCHUS KOHCTAHT JHUCCOIMAIIMM CIIA0BIX
31eKTpoauTOB 1ipu 25 °C.

CoenuHEHHE HNO, H,CO;3 H.S HCOOH
K 4,6-10" K1=45-107 | K,=11-10" 1,8-10"°
K;=48-10" | K,=1-10"

Pacnionoxure kucinotel B opsnake yBenuuenus pH 0,1 M pacTBopoB ciadbix
AIIEKTPOIUTOB.

34. B tabmuie mnpuBeICHBI 3HAYCHUS KOHCTAHT JWCCOITMAIIMM CJIA0BIX
31eKTpoJuTOB mipu 25 °C.

CO€JII/IHGHI/IC HF H2803 C2H204 CH3COOH
K 66-10° | Ky=17-10° | K;=54-10" 1,8-107
K,=63-10° | K,=54-10"




Pacnonoxxute B mopsanke ysenuuenus pH 0,1 M pactBopoB cralbix
AIIEKTPOIUTOB.

35. Beibepute npaBuiIbHbIE OTBETHI. XapaKTEPUCTUKU JJIS BOJIBI:

1) noHHOE MTPOU3BEICHUE BOJIBI HE 3aBUCUT OT TEMIIEPATYPHI;

2) arperaTHbl€ COCTOSIHMSI BOJbI OOYCJIOBIICHBI MEXMOJIEKYIISIPHBIMU
BaHJIEPBAAJIbCOBBIMU CUJIAMU MIPUTSHKCHUS;

3) Bojia SIBNSIETCSI HETIOJISIPHBIM PACTBOPUTETIEM;

4) Boga XOpOWIO PacTBOPSET BEIIECTBA ¢ MOHHOW M MOJSPHOW KOBAJIEHTHOMN
CBSI3bIO;

5) 110 KUCIIOTHO-OCHOBHBIM CBOWCTBAaM SIBIICTCS aM(OJIUTOM;

6) Kaxzaas MoJieKyJa oOpa3yeT MAaKCUMAJIbHO TPU BOJOPOJHBIE CBSI3U C
COCEIHUMHU MOJIEKYJIaMU BO/IbI;

7) nuccouuarysi BOJAbI MPOUCXOIUT C 00pa30BaHUEM MOHOB T'UJIPOKCOHUSI.

36. Bribepute npaBuiibHble OTBETHI. [IpaBUIBHBIMU SIBISIIOTCS YTBEPKIACHUS,
XapaKTEepU3yIOIIUE BOIY:

1) xopoI1110 pacTBOPSIET BELIECTBA C JTIOOBIM TUIIOM XUMHYECKOU CBSI3H;

2) SBJISIETCS] CAMOMOHU3UPYIOIIUM PACTBOPUTEIIEM;

3) xapakTepu3yeTcsi BLICOKOU TUAIEKTPUUECKOM MPOHUIIAEMOCTHIO;

4) koHctranta pguccommanuu Boael (K, = 1,86'10716) HE 3aBUCUT OT
TEeMIIepaTyphl;

5) sBNIAETCA TUANEKTPUKOM;

6) TUIOTHOCTH BOJIbI B KUJKOM arperaTHOM COCTOSIHUM JTUHEWHO YMEHBIIAEeTCs
C YBEJIMYCHUEM TeMIIEPaTypHhI.

37. BelOeputre TNpaBUIBHBIA  OTBET. AHOMaJnbHBIE CBOWCTBA  BOJbI
OOBSICHSIFOTCSI HATMYUEM:

1) nuccounnpoOBaHHBIX MOJIEKYJT;

2) MOJIEKYJI BOJIBI;

3) BOJIOPOJTHOM CBSI3H,

4) NOHOB THJIPOKCOHMUSI.

38. Beibepute npaBunibHble OTBETHI. [IpaBUIBHBIMU SIBISIIOTCS YTBEPKIACHUS,
XapaKkTepU3yrolme BOay:

1) MakcuMallbHOE 4YHCIO BOJOPOJIHBIX CBS3€H, 0Opa3syeMbIX KaxXIoi
MOJIEKYJION BOABI PABHO YETHIPEM;

2) OCHOBHOMW BKJaJ B BOJOPOJHBIC CBSI3M MEXIY MOJICKYJIaMHU BOJIbI BHOCHUT
ANEKTPOCTATUYECKOE B3aMMOJIECTBHE;

3) MEXMOJIEKYJISIpHbIE BOJOPOAHBIE CBSI3U B BOJE — ATO PE3YJIbTAT JIOHOPHO-
AKLENTOPHOI'O U AJIEKTPOCTATUYECKOTO B3aUMOIECHCTBUM;

4) nex — 3T0 aMOp(HOE COCTOSIHUE BOJIBI;

5) neq umMeeT KpUCTALTUYECKYIO CTPYKTYPY;

6) KpUCTAJUIMYECKYIO CTPYKTypa BoJbl cyuiecTByeT npu temmeparype 0 °C u
HUXKE.

39. Beibepute nmpaBuiibHbIe OTBETHI. [IpaBUIBHBIMU SIBISIIOTCS YTBEPKIACHUS,
XapaKTEPU3YIOLIUE BOAY:

1) obnamgaeT BHICOKOH TEMI0EMKOCTHIO;

2) IIIOTHOCTH KUJIKOU BOJIbI JUHEHHO YMEHBIIIAETCS C POCTOM TEMIIEPATYPHI;



3) B KOMIUIEKCHBIX COCTMHEHUSIX MOJICKYJIBI BOJIBI BHITIONHSIOT POJIb JIUTAHIOB;

4)  JOHOPHO-aKIENTOpPHbIE  B3aUMOJECUCTBUS ~ MOJEKYJd  BOJbI  C
KOMILJIEKCOOOpa3oBaTesieM MPOUCXOAST 3a CYET IOJYyCBOOOJHBIX  aTOMHBIX
opOuTaneil BOJOpOIOB;

5)  [OHOpPHO-aKLENTOPHbIE  B3aUMOJECUCTBHS  MOJEKYJ  BOABL  C
KOMILJIEKCOOOpa3oBaTeeM IMPOUCXOAST 3a CYET IOJYCBOOOJHBIX  AaTOMHBIX
opOuTanei KuciIopoa;

6) MakcuMaJbHas IEHTAaTHOCTh MOJIEKYJI BOAbI PaBHA JBYM;

7) MakcuMaJbHas IEHTaTHOCTh MOJIEKYJI BOJbI PaBHA OJTHOMY.

40. BreibepuTe mpaBWIbHBIE OTBETHI. [IpaBHIIBHBIMU SBISIOTCS YTBEPKICHUSA,
XapaKTepu3ymollhue BOAY B KauecTBEe pabOTalomero Teida B DHEPreTUYECKUX
CUCTEMAX:

1) HOcUTENIb MEXAaHUYECKOM SHEPTUH B AJIEKTPOIHEPTETHUKE;

2) TeMrepaTypHbIM UHTEPBAJ KUJIKOTO arperaTHOr0 COCTOSIHUS BO/IbI 0
°C—-100 °C;

3) auraHl B KOMIUIEKCHBIX COCTUHEHUSX;

4) nMeeT BBICOKYIO TEINIOEMKOCTb;

5) uMeeT aHOMaJIbHYIO IUIOTHOCTH Npu Temneparype +4 °C.

41. BoiGepute npaBUiIbHbIN OTBET. [{umoiib npeacTaBiaseT co0oil:

1) MoneKyIy ¢ IByMsI MOJFOCAMH HEPa3JIeTICHHBIX 3apsJIOB;

2) MOJIEKYJly, B KOTOPOW LEHTPHI MOJIOKUTEIbHBIX U OTPULATENBHBIX 3apsI0B
HE COBNAJAIOT;

3) KOBaJIEHTHBIE COEMHEHUS C TIOJIIPHOU CBS3bIO;

4) HOHHOE COETMHEHUE C TIOJIO)KUTENIbHBIMU U OTPULIATEIbHBIMA HOHAMH.

42. BeiOepute mpaBWIBHBIM OTBET. TUN THOPUAM3AIMN aTOMHBIX OpOMTaNen
KHCJIOPOJa B MOJIEKYJIE BOJBL:

1) sp; 2) sp; 3) sp>; 4) dsp®.

43. JlonomHuTe mpemsiokKeHUe. 3a CUeT TMOpHAM3AIMU aTOMHBIX opOuTtanei
KHCJIOPOJa, MOJIEKYJIA BOJIBI UMEET T€OMETPHUIO ...

44. BriOepure mpaBHIIBHBIA OTBET. HNonHoe mnpou3BEICHUE BOJIbI
3aMKUCHIBACTCS KaK:

1) Ky = [H']-[OH];

2) h=(n/N) - 100 %;

3) B = N/(pH; — pHo);

4) pH = — Ig[H"].

45. BreiOepute npaBwibHbIA 0TBeT. KoHcTanTa aucconumarmu Bousl (K, (H,O0)
npu 22 °C pasna 1,86-10 . KonnenTpauun u xonudectBa noxHoB H* u OH B
YUCTOU BOJIE, COOTBETCTBEHHO, PABHbI:

1) 110”7 MONB HOHOB/;

2) 1,017-10" "M0J16 HOHOB/I;

3) 6,02'1023 MOHOB Ka)KJIOTO BU/IA;

4) 6,020'1016 HOHOB Ka)KJIOTO BUJIA;

5) 6,122'1016 MOHOB Ka)XJI0ro BU/A.

46. BpiOepute mpaBUIbHBIC OTBETHL. Peakiusi HEHTpamu3amuu SBISETCS
MIPOIIECCOM, @ UMEET TETUTOBOM 3(P(HEKT peakiu UMEeT 3HaK ... .



1) sHIOTEpMUYECKUM;

2) 5K30TEepPMHUYECKUM;

3) AH > 0;

4) AH <0.

47. Beibepute mpaBuiibHbIe OTBETHI. [Iporiecc camonoHu3auu BOJbI — 3TO ...
npoiiecc, a TeroBor 3p(HEeKT UMEET 3HAK ....

1) sHAOTEpMUYECKUIA;

2) 3K30TEpPMHUYECKU;

3) AH <0;

4) AH > 0.

48. BwiOepute mpaBUIbHBIC OTBETHI. JlMCCOMMANMs AJICKTPOIUTOB BKIIIOYACT
npoliecc pacnaja Ha MOHBI U MPOLIECC B3aMMOAEHCTBUS 00pPa30BABIIMXCS MOHOB C
MOJIEKYJIAMU BOJIbl, KOTOPBIM HA3bIBAETCS:

1) ruaponus;

2) rujpaTalus;

3) ruapUpOBaHUE;

4) conmpBaTaIys;

5) cyOnumarus.

49. BpiOepute npaBuiibHBIN OTBeT. Tersora oOpa3oBaHus | Moiis BOABI U3
mpocThiX BemecTB paBHa 242 k/x. Temnosoit addexrt (kIx) peakuun oOpazoBaHus
7,2 T BOABI PABEH:

1) 95,4;

2) 96,8;

3) 98,6;

4) 101,2.

50. Bribeputre mnpaBwIbHBIA OTBET. OKHCIUTEIHEHO-BOCCTAHOBHUTEIIBHBIN
MPOIIECC PA3TI0KEHUS BOJIbI HA IPOCTHIE BEIMIECTBA — ITO PEAKIUS:

1) MeXMONIeKyIApHAas;

2) BHYTPUMOJICKYJISIPHAS;

3) caMOOKHUCIIEHUS] — CAMOBOCCTAHOBJICHHUS;

4) nucMyTaIuu;

5) aucnponoOpLMOHUPOBAHUS.

51. BeiGepute npaBuibHbI OTBET. [Ipu 3mekTposm3e BOIBI AIEKTPUUCCKUI
TOK BBITIOJIHSIET POJIb:

1) okucnurens;

2) BOCCTaHOBUTEJIS;

3) OKHMCJIUTEIISI 1 BOCCTAHOBUTEJIS.

52. Beibepute npaBuiIbHBIN OTBET. BepHbIM sIBIsIeTCS yTBEPKICHUE:

1) 1 Mosb BOABI TPU HOPMAJIBHBIX YCIOBUAX 3aHUMAeT 00beM 22,4 1;

2) 1 MoJb BOJIBI TIPU CTAHAAPTHBIX YCIOBHSIX 3aHUMAET 00beM 22,4 11;

3) Temnora obpazoBanus 1 MOJIb KUIKOW BOJBI paBHA —285,84 KJIK;

4) terota oOpa3oBaHus 1 MOJIb )KHIKOM BOJIBI paBHA +285,84 KJIK.

53. Beibepute npasmibnbiid oTBET. [lons TOC B 00mem o6beMe moTpeOaeHus
MPECHOM BJIbI IPOMBIIIJIEHHOCTBbIO COCTABJISIET:

1) 10 %;



2) 50 %;

3) 70 %;

4) 90 %.

54. BriOepute Bce npaBWIIbHbIE OTBEThL. DOpMyJibl CoJied, TpU A00aBICHUU
KOTOPBIX B BOJHBIN pacTBOp Cylib(aTra aJlOMUHHUS CTENEHb T'MIPOJIM3a BO3pPACTAeT,
UMEIOT BU:

1) NaHCOg;

2) K3POy;

3) NaySOy;

4) NaHSOQOy;

5) NH,CI,

6) CuSO;,,

55. Beibepute Bce nMpaBUIbHBIE OTBETHI. /|15l yBEIMYEHUS CTENIEHH THAPOJIHN3a
cyib(aTa aJFOMUHUS B BOAHBIN pacTBOp HEOOXOIUMO TOOABUTH:

1) NaOH;

2) NHg;

3) H0;

4) H2804,

5) CH;COOH;

6) CuSO,,

56. Bribepute npaBunbHbI 0TBET. [IpoaykTel rumponusza NasPO, mo BTOpOM
CTYIICHH:

1) H3PO,, NaOH;

2) NaH,PO,4, NaOH;

3) NaH,PQOy4, H3POy;

4) Na,HPO,, H,0;

5) H3PO,, H,0.

57. Beibepute npaBmiibHbIA 0TBET. COJb, MOABEPTarONIAsCS TUAPOIU3Y U TIO
KAaTHOHY U 10 aHUOHY 3TO:

1) Zn(NOs)y;
2) K,SOg;
3) CH3;COONHy;
4) NH,CI.
58. YcTaHOBUTE COOTBETCTBHE MEXKY 3HaUeHreM pH pacTBopa 1 BelecTBoM
1) pH >7; A) NaCl;
2)pH<T, b) H,SO4;
3) pH =7; B) NaOH;
I') CF,.

59. BriOepute npaBuiIbHBIE OTBETHI U JIOMTOJTHUTE MIPEIJIOKEHUE

B pesyaprare ruaponmuza 0,1 M pactBopa cynbbutra HaTpus Na,SO;
BOJIOPOJIHBIN MoKa3atesnb pH paBeH ..., cieoBaTeIbHO, JJIs ONpeaeIeHUs METOI0OM
HEUTpaIM3aIliu TIEJIOYHOCTA JIAaHHOTO pacTBOpa HEOOXOIWMO  HCIIOIh30BaTh

KUCJIOTHO-OCHOBHOW MHIUKATOD ... .
1) pH =4;



2) pH=10,1;

3)pH =174;

4) denondranenH;

5) METHJIOpaHXK.

6) IpensioKeHHbIE MHAUKATOPHI HE MOTYT OBITh HCIOJIb30BAHBI.

60. Beibepute mpaBuiIbHBIE OTBETHI U JIOMOJHUTE MTPEATIOKECHHE.

B pesynpraTte ruaponusza 0,01 M pactBopa cynbbuta HaTpus NaHSO;
BOJIOPOIHBIN MOKa3arens pH paseH ..., cleoBaTeNbHO, IS OMPEEICHUS METOIOM
HEUTpaau3auy IIEeJOYHOCTH JaHHOTO pacTBOpa HEOOXOAMMO  HCIIOJIb30BaTh
KHCJIOTHO-OCHOBHOM MHIUKATOP. ...

61. Bribepute mpaBmibHBI oTBeT. HOpmanbHOCTH pacTBOpa KHCIOTHI, Ha
tutpoBanue 10 ma kotoporo norpedoBasiocs 20 mu 0,1 H. pacTBopa 1IeI04H, paBHa:

1)0,2 1.

2) 0,05 1.;

3)2H.

62. Bribepute mpaBuibHbIE OTBETHI. Jlnsi HedTpaimzanuu 14 T eIKoro Kaiu
KOH, conepxamntuxcs B 1 1 pactBopa, morpedyercs ... j (Ma) 2 M pactBopa HCI,
MOJISIpHAs KOHIIEHTpAIUsI 9KBUBAJIEHTA TAKOI'O PaCTBOpA IIEJIOYH paBHa ... .

1) 125 mu;

2) 1,25 m;

3) 0,125 m;

4) 0,25 MOJIb-3KB/JI;

5) 0,025 M0Ib-dKB/1I.

63. BriOepure mpaBmibHbI oTBeT. [IpomsBeneHne pacTBOPUMOCTH ISt
TpyaHopacTBopuMoro coeaunenus Caz(PO,), 3amuceiBaeTcs Kak:

1) ITP = [Ca] + [POy];

2) IIP = [Ca®*]*-[PO, ];

3) TP = 3[Ca]-2[POy];

4) TIP = [Ca**]® + [PO,].

64. BsiOepure mNpaBUIBLHBIA OTBET. YCIOBHE BBIMAJCHUS OCagKa IS
paBHOBeCHS BaFZ(TB% = Ba®" +2F

1) [Ba”]-[ F ]2 =TIP;

2) [Ba"]-[ F ] > IIP;

3) [Ba”"]-[ F ] <IIP;

4) [Ba®*]-2[ F 1> IIP.

65. BreiOepute mnpaBuiabHbIM oTBeT. [lo 3HaYeHUSIM  MPOU3BEICHUS
pactBoprmMocTu mipu 25 °C onpenenure 6ojee pacTBOPUMOE BELIECTBO:

1) IIP(AgI) = 1,5-10°¢;

2) IP(AgCl = 1,56:10";

3) IIP(FeS) = 3,7-10*;

4) TIP(CuS) =410,

66. YcTaHOBHTE COOTBETCTBHE MEXAYy BHJIOM pAcTBOpa M COOTHOIICHHUEM
IIPOU3BEACHUS KOHIIEHTpauuu noHoB u I1P:

1) HeHACHIIIEHHBIN PACTBOP; A) [Ag']-[CI'] < TTP(AgCI);

2) HACHITIICHHBINA PACTBOD; B) [Ag']-[CI] = TIP(AgCI);




3) nepeHachIIEeHHbIH PacTBO; B) [Ag']-[CI'] > TIP(AgCI).

4) KOHIICHTPUPOBAHHBIN PACTBOP.

67. Boibeputre mnpaBwibHbId oTBeT. PactBopumocts (S) CaSO, MOXKHO
paccuuTaTh o popmyie:

1) s=TIP;

2) s =11P/2;

3)s=31IP;

4)s = JTIP.

68. B Tabmnuiie nmpuBeAeHbl 3HAYEHUS MPOU3BEACHHUN PACTBOPUMOCTH COJIEH
cepebpa pu 25 °C.

Coenunenue AgCN Ag,CO3 AgzPO,
1P 1,810 8,110 * 1,8-107"°

Pacronoxxute conu B MOpsiAKE yBENIWYEHHUsS] KOHIIEHTPAllMd MOHOB cepedpa B
WX HACBIIIICHHOM BOJTHOM PacTBOPE MPH JaHHOH TeMIepaType.

69. [lomonmHnuTe mpeioKeHUWe. 3HaueHUWE MOTEHIHala  CcepeOpsHOro
AJIEKTPO/JIa, MOTPY>KEHHOTO B HACKIIICHHBIN PACTBOp XJIOpHia cepedpa, ColepKaIImii
0,005 moub/1 xmopuaa kamus, mpu 25 °C cocrasmser ... B. (ITP(AgCI ) = 1,8:107"°,
E°(Ag*/AG°) = 0,79 B).

70. BoiGepute mpaBuwibHBIN OTBET. JlJI MOHMKEHUS paCTBOPUMOCTH CyJib(aTa
Oapus B HACHIIIICHHBINA PACTBOP CIeAyeT J0OaBUTh:

2) HySOy;

3) HNO;;

4) HCI.

/1. B Tabnuiue npuBeAeHbl 3HAYEHUS MPOU3BEACHHUI PAaCTBOPUMOCTH COJEH
kI mpu 25 °C:

Coenunenune CaCOs CaC,0, Cag(PO4)2 CaS0O,
TP 3,8-10° 2-107 1-10™ 6,1-10°

Pacnionoxure conu B MOpsKE YBEIWYEHUS KOHIEHTPAIIMM MOHOB KalbllUi B
WX HACHIIIIEHHOM BOJIHOM PacTBOPE MPH JAHHOM TeMIeparype.

72. B Tabnuie mpuBeAeHBI 3HAYCHHUS TPOM3BEICHUI PACTBOPHUMOCTH COJIEH
maruus mpu 25 °C:

Coenuuenue MgS MgCO; MgC,0, Mgs(PO,),
TP 2-10° 1-10° 8,6-107 39-10°°

Pacnionoxxure conu B MOpsAIKe YBETWYEHUSI KOHIICHTPAIIMHU NOHOB MarHus B UX
HACBIIIIEHHOM BOJHOM PAacTBOPE MPHU JaHHOU TeMIIepaType.

73. B Tabmuiie TmpuBENEHB 3HAYCHHUS TIPOM3BEACHUN PacCTBOPUMOCTH
TPYIHOPACTBOPUMBIX coeauHeHwit mpu 25 °C.

CoenuHenue Cu(OH), Fe(OH)3 Mg(OH), Zn(OH),

I1P 22-107%° 38-10%° 1,6-10H 1,2-10°Y




Pacmonoxure coemuHeHHs B TOpsaKe yBenudeHWs pH WX HaCHIIEHHBIX
PacTBOPOB.

74. TIP(AQCI) = 1,6:107"°. Cpauute pactBopumocts AgCl B Bozme u 0,1 H.
pactBope NaCl. YcraHoBUTE COOTBETCTBHE MEXKIY BEIMUHMHOW PACTBOPUMOCTH (S)
AgCl u cocraBoM pacTBOpa, a TaKKe XapaKTEpOM €€ U3MCHCHHUS IMPH TEePeXoje OT
Boabl K 0,1 H. BomHOMY pactBopy NaCl:

1) pactBopumocTs B pactBope NaCl A) yBennuuBaercs;

2) pacCTBOPUMOCTb B YUCTOM BOJIE b) ymenpmaercs;

3) pacTBOPUMOCTD MPHU NMEPEXOAE OT BOJIbI B) 1,6:10 " momb/x;
k 0,1 1. pacrBopy NaCl ') 1,26:10" mons/x;

) 1,6 10~ Mos/;

E) 1,6:10 " moms/m.

75. Beibepute Bce npaBuibHbIe OTBETHL. [IpU3HaKu, xapakTepu3yromme MeTo
MOHHOTO OOMeEHa:

1) MeTo1 OCHOBaH Ha OKUCIUTEIbHO-BOCCTAHOBUTEIBLHON PEAKINHY;

2) NOHMUTHI — TBEP/IbIE BEILIECTBA, HEPACTBOPUMBIE B BOJIE;

3) B ocHOBe MeToda — oOparuMas TeTeporeHHas peakuus oOMeHa
MOBEPXHOCTHBIX NOHOB HOHUTA HA HOHBI B PACTBOPE;

4) B OCHOBE METOJIa — HEOOpaThMasi reTeporeHHas peaKius 3aMelIeHus HOHOB
Ha TIOBEPXHOCTH MOHUTA HAa MOHBI B PaCTBOPE;

5) peakuss HMOHHOTO OOMEHa MPOUCXOJUT B COOTBETCTBUU C 3aKOHOM
HKBHUBAJICHTOB

76. Bribepute mpaBuibHBIC yTBEpXkACHHUsA. Peakins oOMeHa HMOHOB >Keje3a
(3+) u3 BoAHOrO pacTBopa Ha MOHBI H' U3 MOHUTA ABNIsETCS ..., a JOKA3aTENIbCTBOM
ITOTO CITY>KHT:

1) obpaTumoii;

2) HEOOpaTUMOH;

3) MOHUT COXPAHWJI BHEIIHUN BU/T;

4) orcyrcTBHE HWOHOB Jkene3a (3+) B HccleIyeMOM pacTBOpe IOCHe
IPOXOXKACHUS Yepe3 HOHUT;

5) BO3MOXHOCTh pereHepalui HOHUTA B UCX0Hy0 H-hopmy.

/7. BeiOepute Bce mpaBUiibHbIE OTBETHI. [Ipy 04MCTKE BOJBI OT HOHOB KeJe3a
(3+) MeTogOM HOHHOTO OOMEHA MPOTEKAIOT MPOIIECCHI:

1) 3R-Na + Fe** == (R-);Fe + 3Na™;

2) 3R-H + Fe** == (R-);Fe + 3H";

3) 3NH,NCS + Fe** — Fe(NCS); + 3NH,";

4) (R-)sFe + 3HCI = 3R-H + FeCls.

78. YcraHoBUTE COOTBETCTBHE MEXIAY METOJIOM OOBEMHOr0 aHajau3a
MOKa3aTeJIeM KauecTBa TEXHOJIOTUYECKOM BOIbL:

1) OKMCIMTENBHO-BOCCTAHOBUTEIHHOE | A) KapOOHATHAS )KECTKOCTD;
TUTPOBAHME;

2) KOMILJIEKCOHOMETPUUECKOE b) conep:xanue pacTBOPEHHOTO
TUTPOBAHUE; KHCJIOPOJIa;




3) KMCJIOTHO-OCHOBHOE TUTPOBAHME; B) o61mias »ecTKoCTh;

I') coneconepxanue.

79. YCTaHOBUTE COOTBETCTBUE MEXAY XUMHUUYCCKHUMH PEAKIIUSIMH, JICHKAITUMHU
B OCHOBE TIPOIIECCa ONMPECICHUS U MOKa3aTeJIeM KauyeCcTBa TEXHOJIOTHUECKOU BOIBI:

1) coneprkanue pacCTBOPEHHOTO KHUCIIOPOa;

2) o011as )KeCTKOCTh;

3) 1MIEI0YHOCTB;

4) KUCTIOTHOCTb.

A)H" + NaOH — H,0 + Na™;

b) OH + HCl — H,0+CI;

B) Calnd™ + H,Y*™ + NH; — CaY” + HInd ™+ NH;;

F) NoH,; + 21, — N, + 4Hl;

JI) Mn? + 20H™ — Mn(OH),|;

Mn(OH)2 +% 0, + H20 —> Mn022H20,
MnO,-2H,0 + 21" + 2H" — Mn*" + 1, + 2H,0.
28,05" + 1, — S,06" +2I.

80. BribepuTe Bce mpaBUIbHBIE OTBETH. KHCIIOTHOCTh TEXHOJIOTHYECKON BOJIBI
00ycCJ0oBJIEHA TPUCYTCTBUEM B HEU:

1) pacTBOpPEHHOTO KHCIIOPO/a;

2) pacCTBOPEHHOI'O YTJIEKHCIIOTO Tra3a;

3) ruapasuHa;

4) aMmMHaKa;

5) IpOYyKTOB KAaTHOHUPOBAHMS;

6) IPOyKTOB aHUOHUPOBAHMSI.

81. BriOepute mnpaBWIBHBIE OTBETHL. BemiecTBa W MPoOIECChl, KOTOPBIE
O0OYCJIOBJIMBAIOT KHUCJIOTHOCTh TEXHOJOTHYECKOM BOJbI B TEIJIOHEPTETUUECKOM
CUCTEME:

1) H—xatnonupoBaHue;

2) U3BECTKOBAHME;

3) ruaponu3 coJsieil, 0Opa3oBaHHBIX CJIAOBIMU THUIPOKCUJAMH U CUJIBLHBIMU
KHUCJIOTaMU;

4) ruzIposIn3 COJIe TYMUHOBBIX KHCIIOT (TyMaToB);

5) OH—-aHnoHUpOBaHUE;

6) KUCITOTHI, 00pa3yIoIIrecs 3a CUeT PACTBOPEHHUS B BOJIE aTMOC(EPHBIX Ta30B.

82. Beibepute Bce mpaBHIIbHBIC OTBETHI. 1L[eI0YHOCTS TEXHOIOTHUECKOM BOJIBI
00yCIOBJIEHAa IPUCYTCTBUEM B HEH:

1) pacTBOpEHHOTr0 KUCIOPOJIA;

2) pacTBOPEHHOTO YTJIEKUCIIOTO Ta3a;

3) ruapas3uHa;

4) ammuaxa;

5) IpOayKTOB KATUOHUPOBAHMUS;

6) IPOyKTOB aHUOHUPOBAHUS,

7) pacTBOPEHHBIX COJICH.



83. BriGepute Bce mpaBWIbHBIE OTBETHI. Ha MIEIOYHOCTH TEXHOJIOTHYECKOM
BOJIbI B TEIJIOOHEPTETUUECKON CUCTEME OKA3bIBAIOT BIUSHUE MTPOLIECCHI:

1) H—xatuonupoBaHue;

2) U3BECTKOBAHME;

3) rumponu3 cosieid, oOpa30BaHHBIX CIHAOBIMU THAPOKCHUIAMU U CUIbHBIMU
KHUCIIOTaMU;

4) TUIPOJIU3 COJIEH TYMHUHOBBIX KHCJIOT (TyMaToB);

5) OH—anuonupoBaHue.

84. Beibepute npaBuIbHBIC OTBETHI. BUIBI IIET0YHOCTH BOJIBI:

1) runpaTHas;

2) kapOoHaTHas;

3) rymarHasi;

4) buxapOboHaTHas;

5) xnopunHas;

6) cynbdarHas.

85. BriGepute mpaBuiibHbIE OTBETHI. JKECTKOCTBIO MPUHSATO HA3bIBaTh CYMMY
MOJISIPHBIX KOHIICHTpPAIIM SKBUBAJICHTOB (HOPMAJILHOCTEH) HAXOJSAIIMXCS B BOJE
HMOHOB:

1) Mg*":

2) Cu™;

3) Fe**;

4) AI**;

5) Ca".

86. BriOepute mpaBunbHBIC O0TBeTHl. KapOoHaTtHasi (BpeMeHHas) )KECTKOCTh
00ycJoBJI€HA TPUCYTCTBUEM B MIPUPOJTHOM BOJIE COJICH:

1) CaCly;

2) MgCly;

3) Mg(NO).;

4) CaSOy;

5) MgSOy;

6) Ca(HCOs),;

7) Mg(HCO;),;

87. BrwiGepute npaBWwIbHBIA OTBET. Pacder >XKeCTKOCTH BOJBI BEIETCS IO
3aKOHY PKBUBAJICHTOB M PACCUYUTHIBACTCS 10 (popmyie:

1) Ca-Vi=C,p-Vy;

2) N=vi/(vi + Vot wy);

3) Kp= (o O)/ (1~ a);

4) Ky = [H']-[OH ];

5) C,=m/(M, V).

88. Bribepute mpaBmiIbHBIA OTBEeT. AMMHadHas OydepHas cMech CO37acT U
noaaepxkuBaeT pH B uHTEpBase 3HAYEHUI:

1)1-2;
2)6—T7,;
3) 9-10;

4)11-12.



89. Beibepute npaBuibHbIi 0TBET. [Ipu onpenenennn o61ien KecTKOCTH BOAbI
TUTPOBaHUE BEIyT B MPUCYTCTBUU aMMHadyHOU OydepHOl cMecH, KOTOpas HUMEET
COCTaB:

1) NH; + NaOH,;

2) NH,OH + NaOH,;

3) NH,CI + NaOH,;

4) NH; + NH,CI;

90. Bribepute mpaBHIbHBIN OTBEeT. B mpoiiecce TUTpoBaHUsA 0Opasiia BOMAbBI
TpuJIOHOM b B 1Ien0uHOM cpenie okpacka METaUIOMHIMKATOpa (3pHOXpOMa YEPHOTO
T) uzmensiercs:

1) oT MaTMHOBOM /10 OECIIBETHOM;

2) OT CUHEU 10 BUHHO-KPacCHOM;

3) OT JKENTOM 10 OpaHKEBOM;

4) OT KpacHOM 10 OpaHKEBOM;

5) ot GecuBETHOM 710 c1a00PO30BOIA.

91. BeiOepute mnpaBuiIbHBIA OTBET. B OCHOBE oOmpeneseHuss OKUCISIEMOCTH
BO/bI 0 MeToy KyOens nexur peaxkusi:

1) HelTpanu3zanuy;

2) KOMILIEKCOOOPa30BaHUS;

3) OKHUCIIEHUSA-BOCCTAHOBIICHHS;

4) ruziponn3a;

5) ancopOruu.

92. Beibepute mpaBuiIbHbIN 0TBET. [Ipu ompenenennn OKUCIsIeMOCTH BOIBI 110
metony KyOens B kauecTBe TUTpaHTa HCIIONB3YIOT:

1) nmepmaHraHar Kanus;

2) muxpoMar KaJus;

3) maBeneByO KUCIOTY;

4) Tuocynbdart HaTpus.

93. Bribepute mpaBuiibHbIE OTBETHI. KOMUECTBO paCTBOPEHHOTO B IPUPOTHOM
BOJIE KMCJIOpO/a:

1) BennurHa NOCTOSIHHAS;

2) 3aBUCHUT OT aTMOC(EPHOTO IABJICHHUS;

3) 3aBUCHUT OT TeMIIepaTyphl;

4) 3aBUCUT OT KOHIIEHTPALIMU PACTBOPEHHBIX B BOJIE COJICH;

5) 3aBUCHUT OT BPEMEHHU TO/Ia.

94. Breibepute mpaBwibHbIE OTBETH. ColiecofepkaHue YMEHBIIAETCS 0
MUHHMYyMa B pe3yJIbTate:

1) H-xatuoHupoBaHus;

2) Na-kaTHOHUPOBAHMS,

3) OH-anuoHupoBaHus;

4) KUTSIYCHUS;

5) snekTpoauanusza.



95. IlpoBeaute pacuer u AonoaHuTe npepioxenne. OOpaszer Boabl o0beMoM 1
a1 comepkuT 56,5 mr ruapokapOoHara kambmus u 19,1 mr cynbdara marsus,
CJIeI0BaTEIbHO, 00111ast )KECTKOCTh BOJIbI PaBHA ... MMOJIb/JI.

96. Jlomomuute  mpeioxeHue. s omnpedeneHus  COAEpIKAHMS
I'UAPOKapOOHAT-UOHOB B MHHEpalbHOM Boje mpoly oOobemoM 100 mul oTTUTpOBAIU
pacTBOPOM COJISIHOM KHCJIOTBI B MPUCYTCTBUUM METHJIOBOTO oOpaHkeBoro. Ha
TUTpOBaHKHE ObLIO M3pacxogoBaHo 16,4 mu 0,0250 M pacteopa HCl. Conepkanue
TUAPOKapOOHAT-UOHOB B MUHEPATHLHOM BOJIE COCTABIISET ... MI/IL.

97. lononnute npeanoxxenue. s onpenenenus coaepxanus OpoMuia Kamus
B TEXHHMUYECKOM o0Opaszine mnpolOy pactBopa, coxaepxamero 0,1323 1 oOpasia,
OTTUTPOBAJIM PACTBOPOM HHUTpara cepedpa B NPHCYTCTBHUHM XpoMara HaTpus B
KauecTBe MHAuKaropa. Ha turpoBanme Obuio m3pacxongoBano 10,3 ma 0,0950 M
pactBopa AgNO ;. MaccoBas noist 6poMusia Kanus coCTaBisier ... %.

98. YcraHoBUTE COOTBETCTBHE MCIKAY BHUIaMU MGM6paHHI>IX IIpoHIecCCoOB U UX
Ha3sHA4YCHHUCM.:

1) ynpTpadunsTpanus; A) nemuHepanu3zanus Bojbl 10 98 %;
2) HaHO(UIBTpALIUS; b) ynanenue MexaHU4eCKUX MpUMeCcen
Y YaCTUYHO OPraHUYECKUX BEIIECTB,;
3) runepduibTpanus B) ymsruenwe u yacTuyHOE OOECCOJIMBAHMUE,
(oOpatHbIit 0OCMOC) MOJTHOE YJIaJICHUE OPTaHUYECKUX BEIIECTB;
I') cBsa3pIBaHME PAcCTBOPEHHOIO B BOJE
KHCJIOPOJA.

99. Bribepute Bce MpaBUIILHBIE OTBETHI.

DeKTpoArain3 MO3BOJISIET IPOBOAUTDH pa3zelieHue:

1) Monexy1 c1aboro 3JIEKTPOJIUTA U CUIIBHOTO JIEKTPOJIUTA;

2) MOJIEKYJ CUIIBHBIX DJIEKTPOJIUTOB U HEAJIEKTPOJIUTOB;

3) KAaTUOHOB ¥ AaHUOHOB;

4) MoJeKy cnadbIX JIEKTPOIUTOB U HEIIEKTPOJIUTOB.

100. BeiGepute Bce mpaBUIIbHBIE OTBETHI.

J11 CBA3BIBAaHUS PACTBOPEHHOTO B BOJIE KHCIOPO/Ia UCIOIB3YIOT:

1) ruapazun NoHy;

2) ammuak NHg;

3) cynbdut Hatpus Na,SOs;

4) ruppoxcun natpus NaOH;

5) consnyro kucimory HCI,;

6) cynbdat amoMuuus Aly(SO,)s.

101. [TpoBeauTe pacyeT U TOMOJHUTE MIPEATIOKECHHE.

JIJist yCTpaHEeHHsI KUCJIOTO XapaKTepa CTOYHBIX PACTBOPOB YacTO MPUMEHSETCS
M3BECTHSKOBas MyKa. Ecim CyTodHbIif 06beM oumiiaeMoii Boxsl pasen 1000 m’,
3HaueHnne pH wucxomHoro pactBopa paBHO 3, To ¢ yderom &0 % coxaepkaHus
JICHCTBYIOIIETO BEIIECTBA B TiepecyeTe Ha KapOOHAT KalbIHsI B U3BECTHIKOBON MyKe
€€ pacxoJi COCTaBUT ... KI' B CYTKHU.

102. IlpoBeauTe pacuer U  JONOJHUTE TpemyioxkeHue. Haubonee
TEXHOJIOTUYHBIM M 3(P(EKTUBHBIM CHOCOOOM BBIJEICHUS IIEHHBIX METAUIOB U3



pPacTBOPOB SIBIIACTCS AJIEKTPOdu3. Ecim TomoBoil 00beM ouMIaeMol BOJBI PaBEeH

1000 %, a colepKaHHUE€ B HEM HOHOB Pt*’ B BHJEC AHUOHHBIX KOMILUIEKCOB
cocramster 1,0 Mr/mM°, TO BpeMs, HEOOXOAMMOE IS BBIACICHHS BCEil ILIATHHEI
ANEKTPOJIM30M MpH cujie Toka 22,9 A u Beixoge no Toky 80 %, cocTaBUT... 4acoOB.
103. IIpoBeneHo KoMIUIeKCOHOMeTpUYeckoe TUTpoBanue 100 w1  pactBopa,
coJiep Kalllero HMOHbl Kanblusi, pactBopoM OIJITA ¢ MonsipHONl KOHIEHTpauueu
0,0250 momws/n. O6wemM TuTpaHTa coctaBmwia 10,8 miu. Macca MOHOB KaslbIws,
coziepkaiasics B 1 J1 3Toro pactsopa ... Mr.

KOHTpOJIl)HI)Ie 3aJaHuA

TK1

Tunossie 3axauu:

1. Onpenenute HOPMATBLHOCTH PACTBOPA A30TUCTOM KUCJIOTHI, B KOTOPOM O
=12%, K;=4,6-10".

2. Crenenp auccormammu HCN B 0,001 H. pactBope pasma 8,5 - 107
Bblunciure KOHCTaHTY TUCCOLMAIINU.

3. BpluncnuTe CcTeneHb AUCCOLMANMU YKCYyCHOM KucioTel B 0,5 M pactBope,
ecn K;=1,8-10,

4. Crenenp muccouuanuu ykcycHou kucinotsel B 1; 0,1; 0,01 H. pactBOpax
cooTBeTcTBeHHO paBHa 0,42; 1,34; 4,25 %. Beruucnus K, yKCYCHOW KHUCJOTBI IS
pPacTBOPOB YKa3aHHBIX KOHIICHTPAIIUW, JTOKKHUTE, YTO KOHCTAHTA TUCCOIMAIIMN HE
3aBHUCST OT KOHIICHTPAIIUN PacTBOPA.

5. Onpenenurte CTeneHb AUCCONMAMU U KOHIeHTpauuio nonoB OH B 0,1 H.
pactBope NH,OH, ecrtut K, = 1,8 - 10

6. B pactBope 6en3zoiinoit kucinorel HC;HsO, koHIIEHTpalysi HOHOB BOJOpoAa
3 1(53_3 MOJIb/JI. BEIYMCIINTE KOHIIEHTPAIIMIO 3TOTO pacTBopa (Mouib/i), ecnu K, = 6,14
-10™.

7. Paccumraiite pH 0,1 M pacTBOpoB KuCIOT (3HaYeHUs1 K,; cM. B TabiuIie):

BApUAHTHI
a 0 B r hi§ e
46-10° | K, =14-10"| K,=1,7-10°| 18-10° | 66-10" | 1,8-10"
K,=1-10" | K,=6,3-10"°

8. Ilo 3nauenusm I1P(ZnS) u ITP(CUS) paccunTaiiTe KOHIEHTPAIIUA HOHOB S™
B HACBIIICHHBIX PACTBOPAX dTHX coieit. [IP(CuS) = 4-107%, TIP(ZnS) = 7,4:107%",

9. Ilpu Kakoii KOHIEHTpAIMU CYIb(UI-HOHOB HAYHETCS BBIMAJICHUE OCaJIKa
cynbhuma cepedpa uz 0,1 M pacteopa [Ag(NH3),]CI?

10. O6pazyetcs Jim ocamok Pbly, ecmu cMmemaTh paBHbIE 00BEMBI PACTBOPOB:
0,1 M Kl 10,1 M K,[Pb(OH),]? IIP(PbS) = 8,7-10""; K,[Pb(OH),]* = 8,3-107",

11. Tlpousoiiner nu obpa3zoBaHuE Ocajaka KapOoHaTa 1uHKa, ecau k 0,005 M
pactBopy [ZN(NH3)4](NO3),, comepxamemy 0,05 monbp NHjz, nmpubaBuTh paBHBII
06bem 0,001 M pactBopa K,CO3? IIP(ZnCO3) = 6:107"; K, [Zn(NH3).]* =2,0-107"".




12. byner nu BeIagaTh OCaZOK XJOpuAa cepebpa Mpu CMEIMBAHUU PaBHBIX
06bemoB 0,02 H. pacTBOPOB XJIOpHAa Kaus 1 HUTpaTa nuammuncepeopa? /1P(AgCl)
=1,56:10""% K,[Ag(NHs),]" = 5,89-10°".

13. Ina caenyromux coneii: NaCN, CH3;COONa, NaF, NaNOs;, NH,CI,
CH,CICOONa, BrIOeprTEe HOPAAOK MX PACIIONIOXNKCHHS IO BO3PACTAOIIEH BEITUUYHHE
pH ux BOJIHBIX pacTBOPOB:

a) NH,Cl — NaNO; — CH,CICOONa — NaF — CH3;COONa— NaCN

6) NaCN- CH3;COONa— NaF- CH,CICOONa— NaNO;— NH,CI

B) NH,Cl — NaF— CH,CICOONa — CH3COONa — NaNO;—NaCN.

14. Kakoit oobem 2M pactBopa HCI morpedyercs mns Hevitpamusanuu 14 T
KOH, conepxamuxcs B 1 1 pactBopa? Uemy paBHa MOJSIpHAS KOHIICHTPAIIHS
HKBUBAJICHTA (HOPMAJILHOCTH) TAKOBOTO PacTBOpa IIEI0UHn?

15. Hammmmte ypaBHenwe ruaponmsa conei: NazAsO, um K,SO; B
MOJIEKYJIIPHOM M COKpallleHHONW WOHHOW (opmax. Beruuciure COOTBETCTBYIOIIUE
KOHCTaHThI THUAPOIN3a 3TUX cojiel . Kak M3MEHSIOTCS BEIMYMHBI X CTYTEHYAThIX
KOHCTaHT THJIpoJin3a?

16. Ha ne#itpanuzamuio 100 M pactBopa menoun KOH uzpacxogoBano 40
mia 0,1n. pactBopa H,SO,. KakoBa HOpmanbHOCTh pacTBopa Iienoun? CKOJIBKO
rpammoB KOH conepxutcss B 1 mu atoro pactBopa? Ckosbko 0,1 H. pacTBopa
COJISTHOM KHUCIIOTHI MOTPEeOOBAIOCh ObI HA ATY K€ peakiuio ¢ pactBopom KOH?

17. Ha wHeliTpanuzaiuio pacTtBopa, coiepkamiero 2,6 T IIEJO0YH,
notpedoBanoch 1,0 mn 0,1 H. pacTBopa KUCIOTHL. ONpenenuTe MOJSAPHYIO Maccy
HKBHUBAJICHTA IIETOYH.

TK2

Tumossle 3agaun:

1. O6pazen Bosbl 00beMoM 1 11 comepxkuT 48,6 Mr ruipoKapOOHaTa KaabIus U
29,6 mr cynbdata maraus. Uemy paBHa 00111ast )KECTKOCTb U COJIECOACP>KaHUE BOJIBI?

2. PaccumTaiiTe 00IIyI0 )KECTKOCTh BOJIBI (MMOJIB/JI) M COJIECOACPKaHUE BOJIBI,
ecim B 0,25 1 Bombl comepskutcst 11,5 mr rumpokapOoHaTta kaibius, 1,92 mr
ruapokapoonara maraus, 13,30 mr xjopuaa kaiabius u 7,50 Mr Xjiopuia MarHus.

3. Obpaser Boasl o0bemMom 0,5 11 comepkut 25 Mr ruapokapOoHaTa MarHus U
13,5 mr xsopua Maraus. Yemy paBHa oO111ast ’KECTKOCTh M COJIECOICPKAHUE BOIBI?

4. Paccuuraiite 0OIIYIO )KECTKOCTh (MMOJIB/JI) M COJIECO/IEPIKaHUE BOJIbI, €CITU
B 0,20 5 Boabl comepxurcsa 10,5 wmr ruapokapOoHara kambuus, 2,1 Mr
rugpokapoonara Mmaraus, 5,50 Mr xyopuna xenesa (2+) u 6,30 mr cynbdara Maraus.

5. Ha turpoBanue 0,05 n oOpasma Boabl u3pacxogoBaHo 4,8 - 107 1 0,1 m.
HCI. Yemy paBHa kapOOHaTHAs )KECTKOCTh BOJIbI?

6. Ilpu ompeneacHUM BPEMEHHOW >KECTKOCTH Ha TuTpoBaHue 0,1 71 BOJIBI
n3pacxonoBano 5,25-107 10,101 n. HCI. Uemy paBHa BpeMeHHas )ECTKOCTh BOJIbI?

7. Tlpu ompenenennn 00IIEH )KeCTKOCTH BOBI Ha TUTpoBanue 200 mur obpasia
uspacxonoBano 8 miu 0,1 H. pactBopa TpwioHa b. Berauciure o01Iyr0 *KeCTKOCTh
BOJIBI.



8. Boruncnute o011yt0, KapOOHATHYIO U MOCTOSIHHYIO JK€CTKOCTh BOJIBI, €CJIU
Ha tutpoBanue 200 M obOpasia u3pacxomoano 7,6 mia 0,05 H. Tpusona b, a Ha
tutpoBanue 100 mi H,O uspacxomosano 1,5 mi 0,1 u. HCI

9. PaccumraiiTe, KaKk M3MEHIIACH B BOJE KOHIEHTpamwms noHoB Ca’’, eciu B
BOJy nociie GpuiabTpoBaHus yepes Na-kaTnonut nepenuio 23 mr/a Na'.

10. Paccunraiite, Kak H3MCHHIACH B BOJE KOHIGHTpALHs HoHOB Mg, eciu B
BOJy nociie GpuiabTpoBaHus yepes Na-kaTnoHut nepenuio 46 mr/n Na'.

11. Onpenenute )KECTKOCTh, cojiecoiepkanre U pH BoabI mociie ee 00paboTKu
MeTogoM H-kaTHOHMpOBaHUS, €CIM TPUPOJHAS BOJA WMEET CISAYIOIIHA COCTaB:
1200 mr Ca(HCO3),, 550 mr MgCl, ,350 mr NaCl. O6bem BojbI 3,5 1.

12. Onpenenute )KECTKOCTh, cojiecoiepkanre U pH Boabl mociie ee 00paboTKu
MeTtonoM H-kaTnoHuMpoBaHuUs, €CIM IPUPOAHAs BOAA UMEET CIIEAYIOINN cocTas: 760
mr Mg(HCOs),, 280 mr CaCl, , 270 mr NaCl. O6bsem Bozsl 2,5 1.

13. Paccuuraiite cosecofep:kaHue BOJbI, B KOTOPOW ObLIO pacTBopeHo 162
mr/n  Ca(HCOs3), mocne H-xatmonupoBanuss u OH-aHuoHUpOBaHMS, €CIH
obOpazoBaiock 1,95 MMOJIB/ BOJIBI.

14. Paccuuraiite coliecofepkaHue BOJbI, B KOTOPOW OBLJIO pacTBOpeHO 222
mr/n CaCl, nocne H-xkarnonupoBanuss 1 OH-anuoHupoBaHus, ecid 00pa30BaIOCh
3,8 MMOJIB/J1 BOJIBI.

15. . Paccuuraiite cosecojpep:kanue BOAbI, B KOTOpoil OblI0 pacTBOpeHo 180
mr/m  MgQ(HCO3), mnocime H-xatnonumpoBanmss u OH-aHMOHHMpOBaHHS, eCIH
o0pazoBaioch 1,5 MMOJIB/JT BOJIBI.

16. PaccunraiiTe W3MEHEHUE COJICCOACPKAHUS BOABI, B KOTOPOH OBLIH
pactBopersl comu KClI — 0,5 mmons/m u CaCl, — 1,5 mmonws/n mocne H-
katnoHupoBaHusi 1 OH-aHMOHMpOBaHUS, €ClIM PU ATOM 00pPa30BAIOCH 2,8 MMOJIB/I
BOJIBI.

17. Paccunraiite 0OMEHHYIO €MKOCTh KaTHOHHMTa Mapku KVY-2, ecou uepes
a7ICOpPOIIMOHHYIO KOJIOHKY, cozaepskamyto 100 © 3Toro moHUTA, MPOIYCTUIN 25 I
BOJBI C OOIIIEH ’KECTKOCTRIO 13,6 MMOJIB DKB. /II.

18. ObmenHas eMkocTh kaToHUTa-iepMyTuTa Na,O - Al,O3 - nH,O pasna 7,2
MMOJTb-9KB/JI. KakoBO 3HaueHuEe yCTpaHEHHOU KECTKOCTH BOjbI, eciu depe3 200 T
ATOTO0 KaTHOHUTA IporyieHo S50 11 BoabI?

19. OOMmeHHasT €eMKOCTb KAOJHMHOBOM TJIMHBI COCTaBiseT 13,5 MMOJIb DKB. /1.
Kakoii o00beM Boabl ¢ OOIIEH JKECTKOCTBIO 3,5 MMOJL D3KB. /I MOXHO
npoduasTpoBaTh uepe3 150 r MIMHBI AJI TOJHOTO Y/IajJeHUs] KaTHOHOB Ca” u Mg2+?

TK3

TumnoBele 3aauu:

1. Ckonpko nutpoB 2 M pactBopa cynbdura Hatpus Na,SOz; HeoOxoaumo
M3pPACXONOBATh JUIS BOCCTAHOBICHHS KHCIOPOIA, pAacTBOPEHHOro B 50 M
MATATEeIILHOM BOJIBI, cojaepikamei 3,2 mr/i O,?

2. Cxompko JymatpoB 1,5 M pactBopa tumpasuna N,H,; ©Heo6xomumo
M3pPACXONOBATh JUIS BOCCTAHOBJICHMS KHCIOPOA, pACTBOPEHHOr0o B 50 M
MUTATEIHLHOU BOJIBI, coaeprkarieit 3,2 mr/im O,?



3. Paccunraiite maccy rtunpasuna NyH;, KOTOpylo HyXHO BBECTH MJif
oGeckuciopokuBanns 1 M° BOIbl, cofepxkaieil 64 Mr/il KHCIOPOAA, €CIIM B BOLY
npeaBaputenbHo Obulo BBeAeHO 126 mr/a cynbdura Hatpus Na,SO;. CocraBbTe
ypaBHEHUS IIPOLIECCOB.

4. Bpruucnute MOJIIPHYIO Maccy SKBUBaJieHTa xpomara kamus K,CrO, kax
okucimrens, ecaiu K,CrO, BoccranasimBaercsa 10 KCrO,.

5. Kakas macca cynbduta HaTpuss Na,SO;z; moTpedyercst 1y1s1 BOCCTaHOBIICHHS
0,05 1 0,1 5. KMnQ,4 B npucyTcTBUM CEpHON KUCTIOTHI?

4 BpraucauTh 3KBUBAICHTHYIO Maccy FeSO, B peakium ero B3auMOACHCTBUS
¢ KMnO,, ecnm um3BectHo, uro Ha tHTtpoBanue 100 mm 0,1 M mogkucieHHOTO
pacTtBopa cynbdara xenesa ynuio 20 ma 0,1 M pacTBopa nmepMaHraHara.

6. Boruncnute HopMmampHOcTh 0,1 M pacTBopa mepmaHraHata Kauus,
UCIIOJIB3yEMOT0 Il OKUCJIEHUS CyJb(uTa HATpus B KHUCIOW, HEUTpalIbHOU U
LIEJIOYHOM Cpeliax.

7. Kakoit oobem 0,2 M pacTBOpa mepMmaHTraHata Kailus HOTpedyercs uis
MOJIHOTO OKUCJICHUSI B HEUTpalbHON cpejie cynb(uTa Kajaus, cojepxkamerocs B 10
M 0,2 H. pactBopa K;SO3?

8. Kakum kommuectBom 0,1 M pactBopa KMnO4 moxuo 3amenuts 200 mu
5%-roro pactopa K,Cr,O; (p = 1,04 r/cM®) B OKHCIHTEIBHO-BOCCTAHOBHTEIBHBIX
peakiusaX, NPOTEKAIIMX B KHUCIOM pacTtBope? WM3MEHUTCSs JIM COOTHOIICHHE
kommaectBa KMnO,4 u K,Cr,0;, ecnmm ncmonb3oBaTh 00a pacTBopa Il OKHCIICHUS
BEIIECTB B IEIOYHOM cpene?

9.Yemy paBHa MOJSIpHAsS Macca OKBUBAJCHTa IIEPMaHTaHATa Kalaus Kak
OKHCIIUTEINSI, €CIIM 3TO BEIIECTBO B TMPOIECCE PEAKIMH BOCCTAHABIMBACTCS: a) IO
cynbdara mapranma (11); 6) 1o okcuma mapranma; B) 1o manranara kamst K,MnO,?

10. Kakoit 06bem 0,25 H. KMnO,4 oTpedyercs 1711 OKUCICHUS B KUCIION cpejie
0,05 10,2 M NaNO, o peaKkuuu: NaNO, + KMnQO,+ H,S0O, + K,SO, + H,0.

OTtuer no j1abopaTopHoii padorte

Jlabopamopnass paboma Ne [. Texuuka Oe3omacHoctH.  OmpenesieHue
yIeTBHOU AJIEKTPOIPOBOIHOCTH, COJISCOICPIKAHNS, BOJIOPOTHOTO TIOKa3aTEIIS.

Otuet 0 paboTe JOJDKEH BKIIIOYATh:

— Ha3BaHUE BBITOJHIEMOMN pabOThI, LIEb,

— MepeYrciIieHue 000PY/I0BaHUS H PCAKTHBOB,;

— KpaTKHe TEOPETUUCCKUE CBEICHHUS 10 TEME;

— MOPSIIOK U XOJ BBIITOJIHEHUS JTA0OpaTOPHOU PabOTHI;

— OOBSICHEHHE MOJYUYECHHBIX PE3yJIbTaTOB;

— BBIBOJIBI.

Jlabopamopnas paboma Ne 2. TeXHOIOTHUECKHE ITOKA3aTE]I Ka4eCTBA BOJIBI.
OmnpeneneHre MeI0YHOCTH U KUCIOTHOCTH METOJIOM MPSIMOTO B 00paTHOTO
tuTpoBaHus. OnpeseieHne 5KeCTKOCTH BOIbI

OTtueT o0 paboTe NOKEH BKIIOYATh:

— Ha3BaHUE BBITOJIHIEMOMN paOOTHhI, IIEb;



— mepevrcieHne 000pyI0BaHUS U PEaKTUBOB;

— KpaTKU€ TEOPETUYECKHUE CBEICHHUS 10 TEME

— TIOPSAZIOK U XOJ BBIMIOJHEHUS 1a00paTOpHOM paboThI;

— YPaBHEHHMsI XUMUUYECKHUX peakluid, 00bICHEHHUE MOITYYEHHBIX PE3YJIbTaTOB;
— BBIBOJIbI

Jlabopamopnas paboma Ne 3. Ouuctka BoAbl oT HOHOB kene3a (111) meTomom
MOHHOT0 OOMEHa

OTuet 0 paboTe T0KEH BKIIOYATh:

— Ha3BaHUE BBINIOJHAEMOMN pabOThI, LIEb;

— TepevrcieHne 000pyI0BaHUS U PEaKTUBOB;

— KpaTKHe TeOPETUIECKUE CBEICHUS MO0 TEME

— MIOPSAZIOK ¥ XOJ BBINOJHEHUS 1a00paTOpHOM padOThI;

— YPaBHEHHMSI XUMUUYECKUX PEaKlnii, 00bSICHEHHE MOTYyYEHHBIX PE3YJIbTATOB;

— BBIBOJIBI.

Jlabopamopnas paboma Ne 4. OnpeaencHue KOHICHTPAIIMN KUCIIOPO/Ia,
PacTBOPEHHOTO B BOJIE

Otuet 0 paboTe JOJKEH BKIIIOYATh:

— Ha3BaHUE BBIMOJHICMOM pabOTHI, I1EITb;

— TIepeurciaeHue 000PYI0BaHUS U PEAKTUBOB;

— KpaTKHUE TEOPETHUCCKHUE CBEACHUS TI0 TEME;

— MOPSAJOK U XOJ BBIOJIHEHUS J1a0OpaTOPHOU paboThI;

— YpaBHECHHSI XUMHUYECKHUX PEaKINid, 0ObSICHCHHE MMOTYyYEHHBIX PE3YIhbTATOB;

— BBIBOJBL.

Jlabopamopnas paboma Ne 5. VI3amepeHnue oCTaTOYHOI'O COJICCOJEpP)KaHHUS Ha
Pa3JIMYHBIX CTYNEHSAX NOATOTOBKHU BoAbl HA ADC

Otuer 0 paboTe JOJKEH BKIIIOYATh:

— Ha3BaHUE BBIMTOJIHIEMOMN paOOTHI, 11ETb;

— TepeUrcIICHUEe 000PYIOBAaHUS M PEAKTHBOB,;

— KpaTKHhe TEOpeTHYeCKHe CBeAcHHS 1o TeMe «OnpeneneHne >KECTKOCTH
BOIBDY

— TIOPSZIOK ¥ XOJ BBITIOJTHEHUS J1a00paTOPHOM pabOTHI;

— YpaBHCHHS XUMHUYECKUX PEaKIUii, 00bICHEHNE TIOJYYCHHBIX PE3yJIbTATOB,;

— BBIBOJIBI.

Jlabopamopnas paboma Ne 6. IamepeHue napaMeTpoB KauecTBa BOJIbI.
H3mepenne paanoaKkTUBHBIX YaCTHI] B BOJIC

Otuet 0 paboTe JOJDKEH BKIIIOYATh:

— Ha3BaHUE BBIMOJIHSAEMOM pabOTHI, I1EJTh;

— TIepeurciaeHue 000py0BaHUS U PEAKTUBOB;

— KpaTKue TEOPETHYECKUE CBEICHHS IO TEME;— MOPSIOK M XOJ BBHITOJHEHUS
nabopaTopHOIl pabOTHI;

— YPaBHEHHSI XUMHUYECKUX PEAKIIid, 00bSICHEHHE MOTYyYEHHBIX PE3YIhTATOB;



— BBIBOJIBI.
Jsi IpOMeKYTOYHOM ATTECTALMM

1. Boga: ¢wusuueckue W XHMMHYECKHE CBoiicTBa. BopopomHas cBs3b,
XapaKTEPUCTHUKA, 3HAUECHUE JJISI MOJIEKYJI BOJIBI.

2. TeXHOJOTUYECKUE TIOKA3aTelld BOJBI: KHUCIOTHOCTh. Yem o00ycnoBieHa
KUCJIOTHOCTh TMPUPOAHBIX BOJ? B Kakux eauHHIIAX OLEHUBACTCS KHUCIOTHOCTH
TEXHOJIOTUYECKOW  BOJBI, pPACCUMTAHHAs MO 3aKOHY JKBUBaJeHTOB? Kak
HKCIIEPUMEHTAJILHO ONPEACIIAIOT KUCIOTHOCTh BOABI?

3. Paccunraiite  00BEM  pacTBOpa C  KOHIIEHTpAlHWed  HDKBHBAJICHTA
(HopMmanbHOCTBIO) 0,2 MONB/JI, KOTOpBIM coaepxkuT 20 r cynbdara alrOMUHUA
Aly(SO4)s.

4. VYraekuciotHoe paBHoBecue. Uto 3to Takoe? M3 kakux ¢hopMm yrojbHOMH
KUCIIOTBI OHO oOpa3oBaHo? CMellleHHEe paBHOBECHUS B  3aBUCUMOCTH  OT
KOHIICHTPAIIMU YTIEKUCIIOro ra3a B BOJIE.

5. Mounbii coctaB mnpuponHON BOAbl. KauecTBEHHbIE peakmuu IS
ONpeIeJICHHs] MOHOB B MIPUPOIHON U MPOU3BOACTBEHHOU Boie. [IpuBeanTe mpuMEpHI.

6. 3anummre TpoIEecChl, MPOUCXOASIINUE TPU IIEKTPOIN3E BOJIBI HA HHEPTHBIX
anekTpojax. Kak MoKHO 0OBSICHUTH CBOMCTBA BOJIbI B OJTHOM MPOIIECCE BHICTYNATh B
POJIM U OKUCJIUTENS U BOCCTAHOBUTEIIA?

7. qns weutpanmuzanuu 30 MJI pacTBOpa IIEJIOYHM C KOHIEHTpalueu
skBuBaJieHTa (0,2 MOJb/N u3pacxogoBaHo 20 M a30THOM KUCIOTHI. Paccuutaiite
Mmaccy (1) azotHou kuciioTel HNO;3 , koTOpas cogepkutcs B 1 J1 3TOTO pacTBopa

8. OcHoBHble BuAb! cTOUHBIX BoJ TOC. X xapakTepucTHKa.

9. Ha weditpammzamuto 40 wma  opro-dochopHort  kucmotel  HzPO,
u3pacxoqoBano 25 miu pacrBopa KOH ¢ xonmnentpammeit skBuBangenta 0,3 MOJb/II.
PaccuuTaiite maccy opto-hochopHON KHCIOTHI, KOTOpas COACPKUTCA B 1 11 3TOrO
pacTtBopa.

10. Ctpoenue Monekysbl Boabl. Du3ndeckue CBOWCTBA BOJbI, OCHOBAaHHBIC HA
€€ CTPOCHUM.

11. O6pazyercs mu ocagok CaCOz mpu cMemmuBaHuu paBHbIX 00BeMoB 0,02 M
PAacTBOPOB XJIOPHCTOrO Kajiblus M yriekucioro Hatpus? (IIP(CaCOsz) = 1,0-107).
Hanumure ypaBHEHHE peakiuy.

12. PactBopumocTth BemiecTB. OT Kakux (DakTOpPOB 3aBUCUT PacTBOPUMOCTH
BEIIECTB (ra3oB, >KUIAKOCTEH, TBEPHBIX BEIIECTB) B BoAe? MexaHHW3M MPOIIECCOB
pAaCTBOPEHHUS BEUIECTB C KOBAJIEHTHOM IMOJISIPHOM U HOHHOM CBS3BIO.

13. YTo Takoe BOJHO-XMMUYECKUN PEXUM: €T0 33J]a4l U MpuMeHeHne. Buibl
BOJTHO-XMMHUYECKOTO PEeKUMA.

14. Ha netitpanuzamuio 50 mia pactopa Ca(OH), morpedoranocs 100 M 10 %
pactBopa HNOj; (mmotHocts 1,030 r/mi). Beramcnure HOpMaIBHOCTH pacTBOpa
Ca(OH),. Hannmure ypaBHEHHE peaKIiuy HEHTpAIA3AIIH.

15. CunbHble U cnabbie 3IeKTpoauThl. CTeNeHb AUCCOIUALUMN U KOHCTAaHTON
JUCCOLMAIMU CJIa0oro 3IeKTpoauTa. 3akoH pas3BeaeHus OcrtBanpia. Hamwmmure
BBIPKEHHUE CTYIICHUATBIX KOHCTAHT Jauccorranuu ruapokcuma meau (11).



16. KectkocTh BOABI: KapOOHATHAsl KECTKOCTh, HEKApOOHATHASI YKECTKOCT,
BpEMEHHasl >KECTKOCTb, MOCTOSIHHAs >XeCTKOCTh. Illkanma XKEecTKOCTH W eAMHUIIBI
U3MEpEeHUs. DKCIIEPUMEHTATbHBIE METObI OIIPEICTICHUS HKECTKOCTH BOJIBI.

17. Beruncinute pactBopumocthb (B 1/11) CaCl, u nmponeHTHYI0 KOHIIEHTPAIHIO
HACBIIIEHHOT'O PacTBOpa XJIOpUJIa Kayblusl, eciiu Macca 20 mi pactBopa paBHa 20,94
T, Cojiep>KaHue coiu 3,25 T.

18. KucioTHO-OCHOBHbBIE HMHAMKATOPHI: METUJIOBBIA OpPAHXKEBBIA, WHTEPBAI
nepexofa OKpacku WHAWKaTopa. Kakue KHCIOTBI MOXHO OTTHTPOBAaTh C
WHIUKaTOPOM METHJIOBBIN OPaHKEBBIN METOIOM KHCIOTHO-OCHOBHOTO TUTPOBAHHMS H
nouemy?

19. JlucniepcHbIE CUCTEMBI: KJIacCU(DUKAITUS TI0 pa3MeEpPy YaCTHII, TPUMEPHI.

20. Beruncaure crenenb aucconuanuu NH,OH B 0,01 M, 0,05 M u 0,5 M
pactBopax npu 298 K. ChopmynupyiiTe Kak CTeNEHb AUCCOIUAIIMUA 3aBUCUMOCTh OT
KOHIIEHTPAIUH JICKTPOJIUTA.

21. TexHoNOrMYECKUE TOKA3aTed BOJBI: IIEIOYHOCTh. YeM 00ycioBiieHa
IIEJIOYHOCTh BOJIbI, B KAKUX €JIMHUIIAX OICHUBACTCS MIEJIOYHOCTh TEXHOJIOTHYECKOM
BobI? Kak sKCrieprUMEHTAIbHO OMPEIETSIOT MEI0YHOCTh BO/Ibl? Kakue nHImKkaTopsl
IIPU 3TOM UCIOJIB3YIOT U IIoYeMy?

22. llepeuncnuTe U OXapaKTEPU3YHTE OCHOBHBIE KOMIIOHEHTBHI MPUPOJIHOMN
BoAbl. Kakue (akTopel oOKka3pIBalOT BiAUsHME Ha pH  OpUpoAHBIX U
MIPOU3BOICTBEHHBIX BOJ?

23. T'moponus  comeir,  ompenenenue.  Krnaccudukarmus — comeir 1o
TUAPOTIU3YEMOCTH. B Kakue TeXHOJIOTHYECKHUE MoKa3aTesld BOIbl MPOIECC TUPOJIn3a
cojiei BHOCUT HamOosblui Bkiaa? IloaTBepaure 3TO Ha TpUMEpE peakuuu
TUAPOJIU3a COOTBETCTBYIOILIETO TUIA COJIH.

24. PactBopenue ra3oB Bojie. 3akoH [ enpu-/lansrona. [Ipumenenne npuHImma
Jle-lllaTenne ass XapakKTEPUCTUKH MPOIIECCa PACTBOPEHHUS ra30B BOJIE.

25. Paccuuraiite pH 0,002 M pactBopa H,COj3. K (H,CO3) = 431107,

26. 2. PacTBOopeHHBIE B BOJIe Ta3bl: aMMHUaK. VICTOYHUKU 3arpsi3HEHUS BOJBI.
HeratuBHoe BinusHMS aMMuaka Ha oOopyaoBaHue craHuuud. CrocoObl ynaneHus
aMMUaKa 13 BOJIbI.

27. PacTBOpEHHBIC B BOJIC Ta3bl: CEPOBOAOPO. VICTOUHUKM 3arpsi3HEHUS BOJIBI.
HeratuBHoe BiusiHUSI CEPOBOIOpOAa HA 000pynoBanue craniuu. CocoObl ynaneHus
CEpOBOIOPO/IA U3 BOJIBI.

28. Beruucnure pH 0,05 M pactBopa HNO3 u 0,05 M pactBopa CH3;COOH.
O6wsicuuTe paznuune B 3Hauenusx pH. Kn(CH;COOH) = 1,810,

29. PacTBOopeHHBIC B BOJIE Ta3bl: YIJIEKUCBIN ra3. [lyTu momagaHus B BOLY.
HeratuBHoe BIMSHUS YTJEKUCIOr0 rasa Ha oOopyaoBaHue cTaHuuu. CrocoObl
yAaJICHUs YTJIEKUCIIOTO Ta3a U3 BOJIBI.

30. ChopmynupyiiTe mpaBUiIO MPOU3BEIACHUS PACTBOPUMOCTH. DU3NUECKHIA
CMBICII TIPOM3BEACHHUS PpPacTBOPUMOCTH. HaszoBuTe yCIOBUS BBIMAACHUS U
pacTBOpeHMsI ocaaka. Breibepure BemiecTBa, NIl KOTOPBIX PAaCTBOPUMOCTH MOYKHO
oxapakTepu3oBath ¢ momombio [IP: ruapokcun maramst (2+), kapOoOHAT KambIvs
(2+), okcamar xambrus (CaC,0,), xnopua HaTpus, xyuopun Oapust (2+), XJIOpuz
KasbIus (2-+).



31. PactBopeHHbIE B BOJE Ta3bl: KHUCIOPOJ. 3HAYCHHE KHUCIOpoAa MJis
NPUPOAHBIX BoAoeMOB. HeraTnuBHOE BIMAHUS KUCIOPOAa HA 000PYJOBaHUE CTAHIUU.
CriocoObl yiajaeHust KUCIOpOa U3 BOBI.

32. OKuCHsEMOCTh BOJBI U XMMHUYECKOE MOTpediieHne Kuciopoaa. YTo 3To
takoe? EquHuiel usmepenus. [l 4ero ucnoiib3yercs B TeII0dHepreTuKe?

33. Hounbli coctaB mnpupogHoi Boabl. KadecTBeHHBIE peakuu IS
ONpeJIeIeHUs] MOHOB B TNPHUPOJAHOM W MPOU3BOACTBEHHOM Boje. KauecTBeHHas
peaxius Ha kapOoHaT-uoHbl. Kakum 3¢ekTomM oHa COmpoBOKAAETCS?

34. bapomemOpaHHBIE TEXHOJOTUM OYUCTKM BOJBL. MukpoduasTpanus,
yIbTpapuiIbTpaus, HaHopuibTpaus, oopaTHsiii ocMoc. Knaccudukanus MeToa0B.
XapakTepucTuKa KaX10ro METo/1a.

35. . Koppo3noHHOAKTUBHBIE Ta3bl: KHUCIOPOJ, YIJIEKUCIBIA Ta3, aMMHaK.
CnocoOnl yaneHus U3 BOJBI.

36. VoHHBII 0OMEH: KATHOHUTHI, AHUOHUTBI, CTPOCHUE HOHUTOB; IPOLIECCHI,
IPOTEKAIOLIUE PU HOHHOM OOMEHE.

37. CnocoObl  BbIpaXEHHS KOHILIEHTpPAlMM  pPacTBOPOB  (MOJISIPHOCTb,
HOpPMAaJbHOCTh, MaccoBasi A0Jsl, TUTP). Kakue KHUCIOTHO-OCHOBHBIE WHIUKATOPHI
clielyeT UCIOJIb30BaTh AJis moaTBepkaeHus pH pactBopa Gosblie 77

38. B 5 ,Z[M3 JUCTUIMpoBaHHOM Boabl  pactBopuiin 0,4 r NaOH wu
265 mr NayCO;. OmpenenuTh 3HaYEHHWE U XapaKTep IIEJIOYHOCTH, MOJYyYEHHOTO
pacTBopa.

39. 1. BaxHneiimure noHbI TpUPOIHBIX BoA. OCHOBHBIE MOHBI pedHON BOoAbI. K
KaKOMY THUITy 1O COJIECOAEP>KaHUI0 OTHOCUTCS peuHas Boja?

40. Uonnsblii oomeH. DyHKIIMOHANBHBIE TPYNIbl KATHOHUTOB U aHWOHHTOB.
[Ipouecchl, NpoTeKaroIIKe Npyu HOHHOM OOMEHE.

1. KucnotHocthio Bojabl. Kakyio pojb OKa3bIBalOT aTMoc(epHbIE Ta3bl
(KUCIOpoAd, a30T, YIIACKUCIBIA Ta3) U MPOMBIIUICHHbIE, BKIOYas BBIXJIOMHBIC Ta3bl
(CO, NO, NO,, SO3) Ha xapaKTEpPUCTUKy KHCIOTHOCTH HPUPOAHON BoabI? Jlis
00OCHOBaHUs OTBETA HAITUIIIUTE COOTBETCTBYIOIINE YPABHEHUS PEAKIIMIA.

41. Vonnsiit ooMeH: H- n Na-karnonupoBanue. Onucanne metoaa. Cocta
BOJbI [TOCJIE IPOBEACHUS METOJ1A.

42. Onpenenurte oO0Iyr0, KApOOHATHYIO U HEKAPOOHATHYIO KECTKOCTh BOJBI,
ecnu Ha TuTpoBanue ee 50 mi morpedoBaiock 7,5 miu 0,1 H. pacTBopa TpwioHa b u
4,6 mn 0,1 H. pacTBOpa CONSTHOW KUCIIOTHI.

43. Nonnwiii  obmen: OH  -aHMOHUpOBaHHE, CXEMbl IPAKTUYECKOIO
npuMeHeHus: Meroaa. CoctaB BOJIbI MOCTIE MPOBEICHUS METOA.

44, Bo CKOJIBKO pa3 HEOOXOAUMO YIapUTh KOTJIOBYHO BOAY, IIEIOYHOCTh
kotopoit oOycnorieHa NaOH u paBHa 5 mMMoOmw/l, 4ToObl KOoHIEeHTpamus NaOH
yBenuuuiach 10 10 r/n?

45. IIpu Tepmuaeckom ymsardeHuu 200 11 BOJsI 00pa3oBaics 0CagoK Maccoi 25
r. Onpenenute octratounyto XK., €CIM HUCXOoaHas o00mas >XecTKocTh BoOIbI XK,
cocraBisiia 5,5 MMoib-3kB/11. CocTaBbTE ypaBHEHHUE MPOIecca YMITUEHUSI.

46. PactBOopuMOCTh BemiecTB; (DaKTOpPbI, BIUSIOUIME HA PACTBOPUMOCTb,
TpyaHOpacTBopuMble 3nekTpoautsl, IIP. Ilponecc oOpa3zoBaHus M pPacTBOPEHHUS
ocajika (HaKumm).



48. ecTkocTh BOJIBI: BHUIBI JKECTKOCTH, METOABI yCTpaHCHUS (pEarcHTHEHIE,
TePMUYECKUI, HOHHBII OOMEH).

49.B 3 1 Boabl coxepxutcs 80 mr eakoro Harpa (NaOH) u 106 wmr
kasbIuHUpoBaHHOU cojibl (Na,COj3). Paccuuraiite mienouHocts no ¢heHoadTaaeTHy
[ u metunopanxy M.

50. IlpenBaputenbHas OYKMCTKA BOABL: KOAryJsalus,  (QJIOKYJISIUS BOJIBI.
CymnocTth MeTofia. PeareHTs! A1t MpoBeACHUS METO/1A.
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