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1 Henu n 3a1a4u U3y4yeHUs1 AUCHUILIMHBI (MOYJIs1)

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

dopMHUpOBaHUE y CTYACHTOB MPO(ECCHOHAIBHBIX KOMIIETEHIIUH B COOTBETCTBHH C
tpedboBanusmMu ®I'OC BO noarotosku 6akanaBpos no Hanpasienuto 27.03.01 «CrannapTuzamnms
U METPOJIOTHUS» JJIS  OCYIIECTBJICHHS  IPOU3BOJCTBEHHO-TEXHOJIOTMYECKOM, HAy4dHO-
UCCJIEIOBATENIbCKOM U MeNarorudyeckod  JesTeNbHOCTH; (opMHpoBaHHE Yy CTYACHTOB
KOMILUIEKCHBIX 3HAaHUN TEOPETHUYECKHMX OCHOB, METOJIOJIOTHUM M TPAKTUYECKOTO BBIMOIHEHUS
XUMHYECKOT0 aHAJIN3a U OCYIIECTBICHUS aHATUTUIECKOT'O KOHTPOJISL.

1.2 3agaun AMCHUILIMHEI

B cootBerctBun ¢ TpeboBanmsimu PI'OC BO mno ¢GopMupoBaHHIO KOMIIETEHIIHIH,
KOTOPBIMH JOJKHBI 00J1a/1aTh CTYJEHTBI, 151 OCBOEHHS AUCUUIUIMHBI HEOOXOJUMO PELUTh P
3a[a4 U3Y4YUTh OCHOBHBIC MIPUHIIMIIBI BHITOJHEHUSI XUMUYECKOTO aHATIN3a, METOI0JIOTHH 0TOOpa
po0 U MOATOTOBKU MX K aHAJIM3Y, @ TAK)Ke OCHOBHBIX NPHUEMOB 00paOOTKU M aHaIM3a AAHHBIX;
Pa3BUTHh YMEHHS NMPOBOAUTH MEPOIIPHSATHS MO0 00ECIICUCHUIO U KOHTPOJIIO KAueCTBa Pe3yJIbTaToOB
aHanu3a; cOpMHPOBATH IMPAKTHUYECKUE HABBIKM IPOBEIEHUS SKCIIEPUMEHTOB M0 3aJaHHBIM
METOAMKaM ¢ 0OpabOTKOW M aHAJIM30M TOJIYYEHHBIX PE3yJbTaTOB; W3YYUTh OCHOBHBIC THIIHI
XUMHUYECKHX PEAKIUH, UCTIONb3YEMbIX B aHATUTUUECKONW XMMHHU, 3aKOHOMEPHOCTEH MPOTeKaHUs
KHCJIOTHO-OCHOBHBIX PEaKIUHN U TEOPUU METO/1a KUCIOTHO-OCHOBHOTO TUTPOBAHHS.

1.3 MecTo AucuumjinHbl (MOAyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

HucuunimHa «OCHOBBI aHajiWM3a M aHAJIUMTUYECKOTO KOHTPOJS» OTHOCHUTCS K
oOs3arenpHOM yactu bioka 1 "Iucuuniunasl (Mogynan)" yueOHoro rana. B coorBercTBuuM C
pabourM y4eOHBIM IJIAHOM JUCIHMIUIMHA M3ydaeTcs Ha 2 Kypce ouHOi Gopmbl oOydenus. Bun
MIPOMEXKYTOYHOU ATTECTALUN: IK3AMEH.

N3yuenuto qucuurinuHbl «OCHOBBI aHAIN3a U AHAIUTUYECKOTO KOHTPOJISD MPEIIIECTBYET
M3y4CHHUE TUCHUIIINH «DU3nUeCcKre OCHOBBI U3MEPEHMI U ATATIOHBIY, «XUMH», «MaTreMaTuka.
JlaHHas quCUUIIIMHA SBISETCSA MPEALIECTBYIOMIEH s AUCHUIUIMH «AHAJTUTUYECKAas XUMUSD;
«MeTobl 1 cpefiCTBAa UBMEPEHUM U KOHTPOJIS», «Opranu3aiis U TEXHOJIOTUS UCTIBITAHUI.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4YeHUS] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH pe3yJbTaTaMHU OCBOCHHA 00Pa30BaTe/ILHOM IPOrPaMMBI

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00yYaroImuXxcsl CIeYIONX KOMIIETEHIIUMI:

KOZ[ W HAUMCHOBAHUEC UWHAMUKATOPA PGSyJ’IBTaTLI O6y‘IeHI/I$I 110 JTUCIHUITIJIMHE
JOCTHXKCHUSA KOMIICTCHIIMN

[IK-7. CnocoGeH nMpoBOAUTH SKCIEPUMEHTHI 110 3aJaHHBIM METOAMKaM, 00pabaThIBaTh M aHAIN3UPOBATh
PE3YNBTAThl, COCTaBIISITh OITMCAHMSI MPOBOANMBIX HCCIJICTOBAHUH

UIIK-1.1. Ananu3upyeT OCHOBHbIE MpPHEMbI | 3HAET MPHUHLMIBI BBINOJIHEHUS XUMHUYECKOIO aHalM3a,
00paboTKM pe3yIbTaTOB aHAIN3A. npueMbl  00pabOTKM M aHanM3a pe3ylbTaToB aHAIM3a;
METPOJIOTHUECKHE XapaKTEPUCTHKH METOIMKH aHAJIN3a.
yMEEeT  OCYHIECTBISATH  JINTEpaTypHbIH  TOHUCK W
aHAIN3UPOBATh HOPMATHBHYIO JOKYMEHTALMIO, CTaHIApThI
Ka4ecTBa, METOUKH aHaNN3a, TEXHHYECKHE
XapaKTepPUCTUKU  CPEACTB  HM3MEPEHHH,  OLICHWBAaTh
NIOTPEIIHOCTH U3MEPEHUI.

BlaJieeT HaBBIKAMM aHalM3a U OO0OOIINEHHMS [JaHHBIX,
npueMamMu 00pabOTKH pe3yJabTaTOB aHajin3a W OICHKH
METPOJIOTHYECKUX XaPAKTEPUCTHK.

WIIK-1.2. IIpumensieT mabopaTopHBIE METOBI I | 3HAET IpaBMiIa COOPKH, TIOATOTOBKH K paboTe 1abopaTOpHBIX
MPOBEACHUS  HCCICIOBAHMH W  TIPOBEICHHS | YCTAaHOBOK JUIS TIPOBEACHMS WCCICIOBAHMH KadecTBa H
pacyeTos. 0e30macHOCTH  CBHIPBs, TONypabpHKaToB W  TOTOBOM
MIPOAYKIIUHI

yMeeT CHCTEeMAaTHU3UPOBaTh U aHAIN3UPOBATh WHPOPMALHIO,
TE€XHUYECKUE JJAaHHBIE, OKA3ATENH U PE3yJIbTATHI




Kox n HanMeHOBaHNE HHANKATOPA Pe3ynpraTel 00ydeHus M0 TUCTIUIUTHHE
JOCTIDKEHUS] KOMIIETSHITUH

paboThL.

BJazeeT HaBbIKAMHU MPOBECHUS pacueTos c
UCIIOJIb30BAaHHEM COBPEMEHHBIX KOMIBIOTEPHBIX PO IPaMM
B 00JIaCTH CTaHAAPTU3ALNH U

cepTHUQHUKAINN

Pesynbrarhl 00ydeHHs] TIO TUCIMILIMHE JOCTUTAIOTCS B paMKaX OCYIICCTBICHUS BCEX
BUJIOB KOHTAaKTHOM M CAMOCTOSITENILHON PabOThl 00YJaIOIINXCS B COOTBETCTBHH C YTBEPKICHHBIM
y4eOHBIM TIITAHOM.

NuaukaTtopsl  TOCTHDKEHUS KOMIETCHIIMA  CUUTAIOTCS  CHOPMUPOBAHHBIMH  TIPU
JOCTH)KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB O0yUYCHHSI.

2. CTpPyKTYpAa M cojiep:KaHne TUCIUTTHHbI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUILJIMHBI IO BUIaM padoT

OO6mast TpyaoEMKOCTh AWCIMILIUHBI cOocTaBisieT 5 3adeTHbX equnui (180 wacom), mx
pacripeielieHie 1Mo BuaaM padoT MpeCTaBICHO B Ta0JIUIE

Bunst pabot Bcero ®dopma o0ydeHHs
4acoB OYHast
3
ceMecTp
(gachl)
KonTakTHas padoTa, B TOM 4HCJIe:
AyIuTOpHBIE 3aHATHS (BCero): 102 102
3aHATH JICKIIMOHHOTO THUIIA 34 34
71a00paTOPHBIE 3aHSATHS 68 68

MPAKTUYCCKUC 3aHATU

CCMHUHAPCKHNE 3aHATUA

HNHnas koHTaKkTHAs padora:

Kontpons camocrogrensHoi pabotsl (KCP) 2 2
IIpomexyrounas arrecraius (MKP) 0.3 0.3
CamocrosiTejibHAasi paboTa, B TOM YHCJIe: 40 40
OdopmiteHne 1ab0paTopHBIX paboT 12 12
CaMOCTOSTEIbHOE H3YUCHHE TEOPSTUUECKOTO MaTepraia 10 10
CamocTosiTelIbHOE pelIeHUe 33134 8 8
IToaroroBka K TEKyleMy KOHTPOJIIO 10 10
Konrposn: 35.7 35.7
IMoaroroBka K 9K3aMeHy 357 357
OO01Iasi TPYA0EMKOCTh qac. 180 180

B TOM YHCJI€ KOHTAKTHAS 104.3 104.3

padora

3a4. e 5 5

2.2 ConeprxaHue QMCUUILTHAHBI
Pacrnipenenennie BuoB yueOHOI pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILTHHBL.

Paznensl (TeMbl) ITUCHUIUIMHBI, uM3ydaeMble B 3 cemecTpe (2 kypce) (ounas ¢opma
oOyueHus)



KonmuectBo yacos
Bueayaur
Ne HaumenoBanwue pasnaenos (Tem) AymaTopHas op}im
Bcero pabota
pabota
J 113 JIP CPC
1. Baenenne. MeTomonorus XAMAYECKOTO aHAJIN3a 8 2 - 4 2
2. Cragun XUMHAYECKOTO aHaJIn3a 34 8 - 20 6
3. MeTposnormdeckie 0CHOBBI XUMHYECKOTO aHAITN3a 20 4 - 8 8
4. ObecnieueHne ¥ KOHTPOJIb Ka4eCTBA Pe3yJIbTATOB aHAIH3a 16 4 - 8 4
5 XUMHUUYECKUE PEAKIMY B aHATUTHYECKOI XuMHU. KuciotHo- 30 8 ) 14 8
OCHOBHOE paBHOBECHE.
6. Tutpumerpuueckuii MeTo aHain3a. KucioTHo-0CHOBHOE 34 8 ) 14 12
TUTPOBAHUE.
HUTOI'O no pasdenam oucyuniurvl 34 - 68 40
Konrpoiss camocrositensHoi pabotsl (KCP) 2 - - - -
IIpomexyrounas arrecranus (MKP) 0.3 - - - -
[ToaroToBka K TEKyIeMy KOHTPOIIIO 357 | - - - -
OO1mast Tpy1I0eMKOCTb 10 AUCIUTUINHE 180 - - - -
[Tpumeuanue: JI — nexuuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — nabGopatopHbie

3anstusa, CPC — camocrosaTensHas padoTa cTyeHTa

2.3 Conep:xaHue pa3iesioB (TeM) TMCHUTLTHHBI
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA

HaunmenoBanue
pasznena (TeMbl)

Coneprxanue pasnena (TeMbl)

dopMa TeKyLEero
KOHTPOJIS

Beenenue.
MeTtonoiorus
XUMUYECKOTO

aHaju3a.

[IpeaMeT aHaTMTHYECKOI XUMUH, €€ CTPYKTYpPa, MECTO B
CHCTEME HayK, CBSI3b C MPAKTUKON. 3HAUCHHE aHATNTHIECKOH
XMMUH B HayKe, 9KOHOMHUKE U ApYrux cepax. OCHOBHbIE
aHanuTHYecKue npodiaemMsl. Bunpl ananuza. CoBpeMeHHOE
COCTOSAHUEC U TCHACHIIUN PA3BUTUA AHAJIUTHYECKON XUMUM.
Hay4Hast XUMUKO-aHAIMTHYECKAs! JIUTEpaTypa.

Merop 1 Mmeroauka ananusa. Kinaccudukanms MeTozoB
aHasn3a. Bunel aHanusa.

VYernblii onpoc. JIP.

.| CTagnu XUMHUYECKOTO

aHaJin3a.

OCHOBHBIE CTaJIMU XUMUYECKOTO aHanu3a. Beibop meTona u
METOJIUKM aHaIn3a U COCTABJIEHUE CXEM aHaIu3a.
IIpo60o0oT60p M IPOOOIIOATOTOBKA.

[IpeacraBuTenbHOCTH MPOOBL; IPOOa U 0OBEKT aHAIN3A,;
npoba 1 MeTox aHanuza. PakTopsl, 00yCIOBINBAIOLIIE
pa3Mmep u crmocod oTOopa mpeacTaBuTeNbHOH Mpoosl. OTOOP
1Ipo0 TOMOTEHHOTO M TeTepPOTreHHOTro cocTaBa. Crioco0bl
MOJTyYeHus CpeHel mpoObl, mepBUYHas 00paboTKa 1
xpaHeHue po6. OCHOBHBIE CTIOCOOBI IIEPEBOIa MIPOOHI B
(dbopMy, HEOOXOAMMYIO ISl TAHHOTO BHJA aHAIIN3A!
pacTBOpEHHUE, TEPMUUECKOE Pa3JIOKEHHUE, CIIIaBICHUE.
Cnoco0bl HHTEHCH(UKALIMY TTPpoliecca HOATOTOBKH Mpoo.
Cnoco0bl ycTpaHEeHHS U ydeTa 3arpsisHEHUH U oTeph
KOMITOHEHTOB P MPOOOTIOIrOTOBKE.

MerTo/1bl BBIICIICHHS, Pa3/ICNICHNs M KOHIICHTPUPOBAHUSL.

Knaccudukanms MeTo0B BbIACIEHHS, pa3fAeieH s 1
KOHIIEHTpUPOBaHUsl. MeTobl pa3eneHus reTeporeHHbIX
cucTeM: (QUIBTPALUS, CEAUMEHTAINS, IEHTPU(PYTHPOBAHHE,
¢doTannsa. MeTomp! pa3feneHus TOMOTeHHBIX CHCTEM:
OCaXJIeHHe, TUCTHLUIALNS, peKTH(PHUKALNSA, OTTOHKA, COPOITU
1 OKCTPAKIIHSL.

MeTonbl 06HapyKEHUS M UACHTUQUKANNU. 3a1a9H U BEIOOD

MeTo/1a OOHAPYKEHUS ¥ UACHTU(PUKAITUN XUMUIECKUX

VYernblii onpoc. JIP.




coenmHeHNH. MneHTudukanus aToMoB, HOHOB H BEILIECTB.
JpoOHbIii 1 cucTeMaTHIeCKuid aHann3. OU3HIecKue METO b
O0HapyXeHHs ¥ UACHTU(UKALUN HEOPTaHUIECKUX U
OpPraHMYECKUX BEILECTB. MUKPOKPUCTAIIIOCKOINYECKHI
aHaJIN3, IUPOXUMHUYECKUN aHanu3. KanenbHblil aHanus.
OKcHpeccHBIN Ka4eCTBEHHBIH aHATHN3 B 3aBOACKHX U MOJIEBBIX
YCIIOBUSIX.

KonuyecTBeHHbIN aHanu3 AHAIUTUYECKUI CUTHAN U IOMEXHU.

Crioco0bI OIPCACICHUA COACPIKAHNA 1O JTaHHBIM
AHAJIUTHYCCKHUX H3MepeHHI7L

Mertponoruueckue |OCHOBHBIE METPOJIOTHUECKHUE MOHITHS U TIPEICTABICHHUS. VYernbiii onpoc. JIP.
OCHOBBI XUMHUUECKOTO |OCHOBHBIE XapaKTEPUCTUKU METOJA aHAJIN3a: IPABUIBHOCTh, | CaMOCTOSTEIbHAS
aHamu3a KOA(PUIUEHT YYBCTBUTECIBHOCTH, TIPE/IC OOHAPYKECHUS U pabGota
np. CucreMaTHYeCKHe U CIyYaiiHbIC TIOTPEIIHOCTH.
Craructuueckast 00paboTKa pe3yabTaTOB U3MEPEHUH.
CriocoOBbI TTOBBITIICHHUS BOCTIPOM3BOMMOCTH U TIPABHIBHOCTH
aHam3a.
ObecrieueHne u [Nonsarus obecreyeHne KauecTBa, KOHTPOIb KauecTBa, Petitnarosas
KOHTPOJIb KaYeCTBa |CHCTEMa KadecTBa, YIIPaBJIEHNE KaU4eCTBOM Pe3yIbTaTOB KOHTpOJIbHAs paboTa
pe3yIbTaTOB aHANM3a |aHaMK3a. [IpoBepKa MpaBUIBLHOCTH BEIOPAHHONW METOIUKH. Nel

ATTecTanys METOIVK aHATN3a. Y CTOHYMBOCTH METOJUKH
aHanu3a. BEyTpunabopaTropHas BOCIPOU3BOIUMOCTD,
CXOJMMOCTh pe3yIbTaToB aHanu3a. ObecredeHre KauecTBa
pe3yIbTaTOB aHANM3a: KOHTPOJIBbHBIE KapThl, BEJCHUE U
XpaHEeHUe TOKyMEHTalluu, MexIabopaTopHbIe
3KcIepuUMeHTHI. [IoBepka cpeaCcTB U3MEPEHUN.
AXKpenuTanys aHaIUTHIECKUX J1Ja0opaTopHuid M MPOBEPKa X
KOMITETEHTHOCTH.

.| XuMugeckue peakun
B aHAJTUTHICCKOU
xumun. KuciootHo-
OCHOBHOE paBHOBECHE

OCHOBHEIE THIIBI XUMHUYICCKUX PEaKIINi B aHATUTHISCKON

XMMHH: KUCIOTHO-OCHOBHBIE, KOMITJIEKCOOOpa30BaHus,
OKHCIICHHSI-BOCCTAHOBJICHUS. 3aKOH JAECHCTBYIOIIMX Macc.
KoHcTaHTBI paBHOBECHUS: TEPMOAMHAMHUYECKHUE, PEabHEIE,
ycnoBHble. COCTOSIHHE BEILECTB B HEATbHBIX U PEATbHBIX
cucremax. CKOpOCTh peakIiii B XUMHUYECKOM aHaJIN3e.
@DakTOpHl, BIUAIOUINE HA CKOPOCTh. YIIPaBJICHUE PEAKLIUSIMU
U TIPOLIECCAMHU B aHAJTUTUYECKOI XUMHUH.
KucnotHo-ocHOBHOE paBHOBecue. COBpeMEHHBIE

IIPEJICTaBJICHUs O KUCJIOTaX U OCHOBaHUsAX. Teopus JIprouca.
Teopus bpencrena-Jloypu. PaBHOBecHe B cUCTEME KUCIIOTA -
CONPSDKEHHOE OCHOBaHME M pacTBOpHUTeNb. KOHCTaHTHI
KHCJIOTHOCTH M OCHOBHOCTH. KHCIIOTHBIE M OCHOBHBIC
CBOMcTBa pacTBopHTelnei. KoHcTaHTa aBTOIpOTONH3A.
Brnusinre npupop! pacTBOPUTENIS HA CHITY KUCIIOTHI B
ocHoBaHUs. Husenmpyronwii n nud depeHup yroumit

a¢ ekt pactBoputesisi. KHCIOTHO-OCHOBHOE paBHOBECHE B
MHOTOKOMIIOHEHTHBIX CHcTeMax. bydepHble pacTBOPBI U X
cBoiicTBa. bydepHnas emkocts. Beruncnenns pH pactBopos
HE3apsHKECHHBIX U 3aPSKCHHBIX KUCJIOT U OCHOBaHHﬁ,
MHOT'OOCHOBHBIX KHCJIOT U OCHOBaHHﬁ, CMCCH KHCJIOT U
OCHOBaHUM.

VYernblii onpoc. JIP.
Peiitunrosas
KOHTpOJIbHAsA paboTa
No2

Tutpumerpuueckuit
METOJ aHaIIn3a.
KucnorHo-ocHOBHOE
TUTPOBAHUE

Tutpumerpuyeckuii Mmeton aHanuza. TpeOoBaHus,

TIPEABSBIISIEMbIE K PEaKIIU B TATPUMETPUIECKOM aHAJIN3E.
Buas! THTpUMETpHUYECKUX ONPEAEIEHUIN: IPSAMOE U
oOpaTHOe, KOCBeHHOe TUTpoBaHue. CrocoObI BEIpasKeHNUS
KOHLICHTPALMH pacTBOPOB B TUTpUMeTpuH. IlepBuynbie
CTaH/apThl, TPeOOBaHUS K HUM. BTOpHYHBIE CTaHAAPTHI.
Touka SKBHUBaJIEHTHOCTH U KOHEYHAsl TOUKA TUTPOBAHMSI.
Kucaorao-ocHOBHOE THTpOBaHue. [TocTpoeHne KpUBHIX

TUTpOBaHUS. KpUBBIE TUTPOBAHMS CHIIBHBIX H CJIA0OBIX KACIOT
1 OcHOBaHUH. DaKTOPBHI, BIUSAIOIINE HA XapAKTEP KPUBBIX
TUTpOBaHUs. KUCIOTHO-OCHOBHOE TUTPOBAHUE B HEBOJHBIX
cpenax. MHAMKATOPBI KUCIOTHO-OCHOBHOI'O TUTpOBaHus. pT
HMHAMKATOPOB, HHTEPBAJ nepexoja okpacku. [lorpemHnoctu

VYernbiii onpoc.JIP.
PeiiTuaroBas
KOHTPOJIbHAs paboTa
Ne3




TUTPOBAHUS. O6mnacTh MPAaKTUICCKOI'0 MMPpUMCHCHUA METOA0B
KHCJIOTHO-OCHOBHOI'O TUTPOBAHU .

2.3.2 3aHsATHSA CEMHUHAPCKOTO TUINA (IPaKTUYecKue / CeMUHAPCKUE 3aHATHS/
J1abopaTopHbie padoThl)

No HaumenoBanue pasaena Tematuxa 3aHsTHiH/paGop dopma TeKyIIero
(Tembr) KOHTPOJIA
1. |Texnuka adopaTopHbIX |CHOCOOBI BEIpayKeHUS! KOHIIEHTPALUI PacTBOPOB. Pemenue 3anau
paboT B aHATUTHYECKOI
J1a00paToOpuu.
2. |ApoOHbIii 1 Baxnelinye kauecTBEHHbIE PEaKIIMU KaTHOHOB 1-3 rpymim. Pewenue 3anay, JIP
CUCTEMATHUYECKUN Baxneiime kadecTBeHHBIE PEaKIIH KaTHOHOB 4-6 TpyIIL.
aHanmm3. Kimaccudukanums |AHanm3 cMecH colneil Ha KaTHOHBI M aHHOHBI
KaTHOHOB.
3. |Craructuueckas Pacyer noBeputenpHOro HHTEpBaa. BelsBIeHHE TpoMaxa. Pemenne 3anau
00paboTKa pe3ynbTaToB
U3MEPEHUM.
4. |PemeHue pac4eTHBIX Pacuet pH BOIHBIX U HEBOJHBIX PACTBOPOB KUCIIOT, Pemenue 3anau
3a/a4 o TeMe OCHOBaHHH, aM(OINTOB, Oy(epHBIX paCTBOPOB
«XUMHUUECKOE
paBHOBECHEY.
5. |KucinoTHO-0CHOBHOTO IlepBuuHble ¥ BTOpUYHBIE CTaHAApTHL. IIpurorosnenue u Pemenue 3anay, JIP
TUTPOBAHUSL. CTaHJapTU3alys pacTBopa wmenoun. OnpenencHue CHIbHON
KUCIIOTHI B pacTBope. OmpeseneHne a30THOH U OOpHOH
KHCJIOT ITPH UX COBMECTHOM MPHUCYTCTBHU.
OnpezneneHne KUCIOTHOCTH MUIIEBOTO MPOAYKTa METOIOM
KHCJIOTHO-OCHOBHOTO TUTPOBAHMS.
Omnpenenenne kapOOHaTa | IIEIOYH MIPU UX COBMECTHOM
MPUCYTCTBHHU.
6. [Pacuer kpuBBIX Pacuet pe3ysbTaTOB KUCIOTHO-OCHOBHOT'O TUTPOBAHMS. Pemenue 3anau
KHCIIOTHO-OCHOBHOI'O Pacuet MHAMKAaTOPHBIX OMIMOOK KUCIOTHO-OCHOBHOTO
TUTPOBAHUS. TUTPOBAHUS.

3ammra naboparopHoii pabotsl (JIP)

2.3.3 [IpumepHas TeMaTHKAa KypcOBBIX padoT
KypcoBast paboTta He mpeycMOTpeHa y4eOHBIM IIIAHOM.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEJILHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

HepequL y‘IC6HO'MCTOZ[I/I‘IGCKOFO obecrnieyeHus JUCHUILIMHBI I10

TCOPETUYCCKOTO MaTcpuraia

Ne Bun CPC BEITIOJTHEHUIO CAMOCTOSATENEHOW PaOOTHI
1 | Odopminenue naboparopHsix |[IpakTHKYM MO aHAJIUTHYECKOW XMMHH. XHUMHYECKHE METOJbl aHalu3a :
pabot yuebnoe mocobome / T.b. Iloumnok, A.A. KayHoBa, A.A. A3apsH,;
MunncrepcTBo obpasoBanus u Hayku Poc. ®emepannu, KybGanckwii
rOCYAapCTBEHHBIN YHUBEpCUTET. - KpacHomap: KybaHckuit rocymapcTBeHHBIH
yuuBepcuret, 2024. - 160 c.: mn. - ABT. ykazaHbl Ha 00OpPOTE€ THT. J. -
Bbubauorp.: c. 160. - ISBN 978-5-8209-2424-8
2 | CamocrosiTenpHOe u3yueHue |[I[pakTHKyM [0 aHAIUTHYECKOH XUMHMH. XHMHUYECKHE METOJbl aHain3a :

yuebnoe mocobme / T.b. Iloumnokx, A.A. KaynoBa, A.A. A3sapsH;
MunucrepcTBo obOpazoBanusi u Hayku Poc. ®enpepanmu, KyOaHckuit
TOCYAapCTBEHHBIN yHUBepcuTeT. - KpacHonap: KybaHckuii rocyiapcTBeHHBINH
yHuBepcurer, 2024. - 160 c.: nn. - ABT. ykazaHsl Ha 00OpOTE€ THT. JI. -
Bubnuorp.: c. 160. - ISBN 978-5-8209-2424-8




3 | CamocrosiTenbHOE pelIeHre |AHaIUTHYecKast XuMus : yaeOoHoe nocodue / [I. A. Uynpeiauna, JI. Y. TInns;
3amaq MunuctepctBo oOpasoBanuss W Hayku Poc. ®enepanuu, KybOanckuit
rOCYyAapCTBEHHBI YHUBEpCUTET. - KpacHomap: KybaHckuit rocyiapcTBeHHBII
yausepcuret, 2018. - 107 c.: mn. - ABT. yka3zaHsl Ha o0OopoTe THUT. J. -
Bubmumorp.: c¢. 155. - ISBN 978-5-8209-1541-3: 81 p. 58 k. - Tekcr:

HEINOCPECTBEHHBIH.
4 IloaroroBka k Tekyuiemy |Meroandeckue peKOMEHIALMU K OpraHU3aluy ayIUTOPHOM U BHEAYAUTOPHOM
KOHTPOJIIO (camMocToOsITENpHOM) PaOOTH CTYACHTOB: MeToInIeckne ykasanus / coct. T.I1.

Cropoxenko, T.b. Ilounnok, A.B. becmnanos, H.B. Jlo3a. — KpacHonap:
Ky6anckuii roc. yu-1, 2018. - 89 c.

Y4eOHO-MeTOIMYeCKUe MaTepHalibl Ui CaMOCTOSITEIbHOH pabOThl OOYdYaIOMIMXCS W3
YHCJla MHBAJIKU/IOB U JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3710poBbsi (OB3) npenocrasnsiorcs
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

Jlig U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B I1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe JIEKTPOHHOTO TOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyIIEHUSIMA OTIOPHO-JBUTATEILHOTO amnmnapara:

— B mieyaTHoOU hopme,

— B hopMe 2IIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

3. OOpa3oBaTesibHbIEe TEXHOJOTMH, NPHMEHsieMble NPH OCBOCHMH JIUCHUILINHBI
(MmonxyJis)

B Xozme wu3ydeHHs JUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIb30BAHME  CIIEIYIOIIMX
00pa30oBaTeNbHBIX TEXHOJIOTUH: ayAUTOpHas paboTa B BHUJE TPAJUIMOHHBIX (opM: JEeKIMH U
nabopaTtopHOil paboOTHI; camocTosITeNbHAs paboTa CTYAEHTOB, TIPYNIOBbIE JAHCKYCCHU.
KoMmneTreHTHOCTHBIM TOAXOA B paMKax IpernojaBaHUsl JUCHUIUIMHBI —peanusyercs B
UCTIOJIb30BAaHUM WHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TIPOEKTHBIX METOIUK,
MO3rOBOIO INTYpMa, pa300pa KOHKPETHBIX CHUTyallMil, aHaiM3a IeJarornyeckux 3ajad,
Nearorn4eckoro 3KCIEepUMEHTa, UHBIX (OpPM) B COUYETAaHUWU C BHEAYIUTOPHON paboroil. B
paMKax M3y4eHHs Kypca MpeIyCMOTPEHO MOCEIEHHE IKOJIOTHYECKUX Ja0opaTOpuil M HayYHbBIX
LICHTPOB.

NHbpopMalMOHHbIE  TEXHOJOTMM, TPHUMEHSEMble TpPH HU3YYCHUM JAUCHUIUIMHBL:
UCIIOJIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpCcOB,  JOCTYNHBIX B  HMH(OPMAIMOHHO-
TEJIEKOMMYHUKALIMOHHON ceTH MIHTepHeT.

AnantuBHble 00pa30BaTeNIbHbIE TEXHOJIOTUY, IPUMEHSIEMbIE TIPU U3YUYEHUN JUCIUILTUHBI
— U4 JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0POBbsSl IPEIyCMOTpEHa OpraHu3alus
KOHCYJIbTAIMH ¢ MCIIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.

4. OueHoYHBbIE CPeACTBA /ISl TEKYlLIero KOHTPOJS yCIeBaeMOCTH U NMPOMeKYTOUYHOI
aTTecTaluu

OrneHouHBIE CpelCcTBa MpeJHAa3HAYeHbl Ui KOHTPOJIE M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUH 00yUdaronuxcsi, OCBOMBIINX MporpamMmy yueOHON TucuuIuiiHbl «OCHOBBI aHANINU3a U
AQHAJIUTUYECKOTO KOHTPOILSD».



OneHouHblEe CpeNCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl sl IPOBEACHUS TEKYIIero
KOHTPOJIA B popMe 3a/1aHui 17151 CAMOCTOSITENIbHOTO PEIICHHUs, 33/1a4 JIIsl PELLIEHUs B ayIUTOPUH,
KOHTPOJIbHBIX paboT, KOHTPOJIBHBIX BOIPOCOB K J1a0OPAaTOPHBIM paboTaMm, U MPOMeKYTOYHOM
arrecTanuu B opmMe BOIPOCOB U 3a/1a4 K 3a4ETy U dK3aMEHY.

CTpyKTypa OllEHOYHBIX CPEJCTB ISl TEKYIIeld ¥ MPOMEKYTOYHON aTTeCTAlNU

KO}:{ 1 HAMMCHOBAHUC

HauMenoBaHue o11eHOYHOTO CpCACTBa

KOMIBIOTEPHBIX PO
rpamMM B 00JacTi
CTaHIAPTHU3AINN 1
cepruduKanmuu

Ne Pesynprarel 00y4eHus
HUHIUKAaTOpa . [IpomexyrouHas
/11 (B cooTBeTcTBUH C 1. 1.4) Tekymuii KOHTPOJIb
(B cooTBeTcTBHH C 1I. 1.4) aTTecTaIus
3HAET IPUHLIMIIBI Kontponpnas pabora; Bomnpoc Ha
BBINTOJTHEHHA 3aga4n AT pelIeHus B 9K3aMEHE
XMMHYECKOTO aHaJIN3a, ayIAUTOPHUH;
TIpUEeMBI 00pabOTKH H 3amanus s
aHaM3a pe3yIbTaToB CaMOCTOSATEIBLHOTO PEIICHHS
aHaNIN3a;
METPOJIOTHYECKHE
XapaKTEePUCTUKU
METOJIMKH aHaJIH3a.
yMEeT OCYILECTBIATh 3amayu Il penieHus B DK3aMeHaIMOHHAs
JIMTEPATYPHBINA ITIOUCK U ayIUTOpUU, 3a7a4a
UIIK-1.1. Aranusupyet aHaJU3UpOBaTh 3amanus Ans
OCHOBHBIE ITPHEMBI HOPMATHBHYO CaMOCTOSATENHHOTO PEIICHHUS;
1 | oOpaboTKH pe3ynbTaToB JOKYMEHTAITHIO, JlabopaTopHast paboTa
aHanm3a. CTaH/apTHl KauecTBa,
METOJUKH aHAJIH3a,
TEXHUIECKHUE
XapaKTEPUCTUKH CPEICTB
U3MEpEeHUH, OLICHUBATh
NOTPEIIHOCTH U3MEPEHUI.
BJIaZIcET HaBBIKAMU KontponbHas pabora; Bomnpoc Ha
aHanmu3a 1 0000IIeHUS 3amauu s peIIecHus B JK3aMeHE
JaHHBIX, IPUEMAMU ayIUTOpUU,
00pabOTKH pe3yILTATOB Samanus 1
aHaIM3a U OLEHKH CaMOCTOSATEILHOTO PEIICHHS
METPOJIOTHYECKUX
XapaKTePUCTHK.
3HAET MpaBuia COOPKH, KonTponbHas pabora; OK3aMeHaI[OHHAs
TIOJITOTOBKH K paboTe 3agaun A7l peneHus B 3aja4ya
71a00paTOPHBIX YCTAaHOBOK | ayJUTOPHH;
JUIS TIPOBEJICHUS 3aganus s
UCCIIEZIOBAaHUI Ka4eCTBa U | CAMOCTOSITEIBHOIO PEILICHUS
6€30M1acHOCTH CBIPbA,
nosny$abdprKaToB u
TOTOBOM IPOLYKIIUU
yMeeT cucteMatu3npoBaTth | KoHTponbHas paboTa; Bomnpoc Ha
1 aHaJIM3UPOBATh 3a;:[aq1/1 JUIA peIICHU B OK3aMCHC
5 HIIK-1.2. IIpumenser HHPOPMALHIO, ayAUTOpHY;
71a00paTOpPHBIE METOIBI TEeXHUYECKUE JAHHbIEC, 3aganus s
JUIS TIPOBEJICHNUS TIOKa3aTelM U Pe3yNIbTaThl | CaMOCTOATEILHOTO PEIICHHS
HCCIIeIOBAaHUH U paboTHL
IIPOBEJICHUS PaCYETOB. BJIaJICeT HaBBIKaMHU KonTponbHas pabora; Bomnpoc Ha
TIPOBE/ICHUS PACUYETOB C JlabopaTopHast paboTa 9K3aMEHE;
HCIIONIb30BAaHHEM OK3aMeHaIOHHAs
COBPEMEHHBIX 3aja4ya




TunoBbie KOHTPOJIbHBIE 3aJaHUS WIN HHbIe MAaTEePHUAJIbI, HE00X0AMMBIE 1JIs1 OLEHKHU
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XaPAKTEPU3YOIIHUX ITAMNBI
(opMupoBaHus KOMIEeTEHINI B poLiecce 0CBOeHHs 00pa30BaTeIbLHON NPOrpPaMMBbl

Konmponvnas paooma 1

Bapuanm 1

1. Copnepxanue Gpochopa B yyryHe 1o JaHHBIM aTOMHO-IMUCCHOHHOTO aHAJIN3a COCTABISET

(%): 0,26; 0,24; 0,21; 0,23; 0,27; 0,30. UmeeTcs 1 mpomMax B BBIOOPKE pe3yIbTaTOB?
(3 banna)

2. llpu ompeneneHUM CBUHIIA B MUIIEBBIX MPOAYKTaX aTOMHO-a0COPOIMOHHBIM METOAOM
MOJIYYCHBI CIICAYIONIUE pe3ynbTarel (Mr/kr): 5,5; 5,4; 5,6; 5,7; 5,6; 5,4. Paccuuraiite
CpeIHUH pe3ynbTaT aHAIHM3a U €T0 JOBepuTeNbHbIN uHTEepBaI (ipu P=0,95). (5 6annos)

3. Ompenenure MOJSPHYIO MAacCy YKBHBAJICHTA KUCIOTHI B PEAKIUU:

H4P207 + 3NaOH = NasHP207 +3H:0 (2 6anra)

4. Kakoit 00beM BoibI Ha0 100aBuTh K 500 mut 0,6756 M pactBopa NaOH, 94T00BI TOTYy4IHTH
pactBop ¢ konneHTpauueit 0,5000 M? (3 6anna)

5. OCHOBHBIE CTaAMM XUMHUUECKOT0 aHayIn3a. OxapakTepu3yiTe KaKIplii ATarl.

(7 bannos)

6. /[lalite ompeneneHusi CICIYIONIMM TIOHATHSM: «CyXO0€» 030JICHHWE, KBApPTOBAaHUE, TIPEIeI

oOHapyxeHus. (3 baria)

Koumponvnasa paooma 2
Bapuanm 1

1. Kakum oOpa3oM cBs3aHbl MeXAy cOOOH TepMOAMHAMHUYECKass W peajbHas KOHCTAHTBHI
paBHOBecus [uis mpoiecca A + bB <« fF? Uro Takoe kodddunment aktuBHOCTH? YKaXKHUTE
(bakTophl, BIMSIONIME Ha BEJIWYMHY KO3(duuMeHTa akTMBHOCTH. PaccunTaTh peasbHYIO
KOHCTAHTY KHCJIIOTHOCTH JIJIsl MypaBbHHO#M KKCI0THI B ipucytctBuu 0,003 M pactBopa MgClo.
(5 bannos)

2. Yro takoe Oydepnbiii pacrBop? Ilpusenute npumepsl. OObsicHUTE MexaHM3M OydepHOro
nercTBus arietatHoro OydepHoro pactBopa? (3 6anra)

3. Kakas peaxnus Ha3bIBaeTcs KHUCJIOH, HeWTpaiabHOM M mienouHoi? Kakyio cpeny umeer
pacTBOp, MOJYYCHHBIN MPH CMEIMBaHUU paBHBIX 00beMoB 0,100 M pactBopos: a) HCI +

NaOH; 6) HCI + NH3; 8) HCOOH + HCOONa; (3 6anra)

4. Bpruucnute pH pactBopa, momyueHHoro no6asinenuem k 20,00 mu 0,1000 M pactBopa
ammuaka 40,00 mi 0,0500 M pactBopa HCIl u 60,00 ma auctuimupoBanHoi Boasl (Kp =
1,75-10). (5 6annos)

5. K 100,0 M1 0,0600 M pactBopa pochopHoit kuciaoTs! fobasieHo 75,00 min 0,1600 M pactopa
ruapokcuaa kanusg u 25,00 mi AuCTHILIMpoBaHHOW BOJbI. Berauciute pH momydeHHoro
pactBopa. (Ka1 = 7,52:1073; Ko = 6,31:108; Koz = 1,26:1072). (7 6an106)

Konmponvnas paboma 3
Bapuanm 1
1. Paccuuraiite ckayok M mnoxdeputTe HMHAMKATOpbl mpu TUTpoBanuu 0,2000 M pactBOpa

6emsoitaoit kucmotsl (K=1,62:10°) 0,2000 M pactBopom NaOH (morpemsocTs THTPOBaHHS
0,1%). (5 6annos)
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2. Ilepeuncnure OCHOBHBIC TPEOOBAHUS, MPEIBABISIEMbIE K PEAKIHUSIM B TUTPUMETPUUICCKOM
MeToqie aHanu3a. Uto Ttakoe mepBuUHbIEe cTaHAapThl? Ilepeuncnure npeabsBiseMble K HUIM
TpeboBanus. Ha3oBHTE OCHOBHBIC CIIOCOOBI MPUTOTOBICHHS CTAaHAAPTHBIX pacTBOPOB. (5
bannos)

3. Uemy paBHa wuHIuKatopHas omubOka tutpoBanus 0,01 M HNOsz 0,015 M NaOH c
tumondTanennom (pT=10)? (5 6annos)

4. K pactBopy (NH4)2SOs moGaswiu 25,00 mn pactBopa NaOH (T(NaOH)=0,008922).
Kunsyennem ypaiuiam amMMuak, a Ha TUTPOBAaHUE OCTABLUEHCS ILEJIOYM 3aTpaTtuiu 8,65 mi
pacteopa HCI (T(HCI1)=0,007236). Beruucnuts maccy (NH4)2SO4 B uicciaemyeMom pactBope.
(7 bannos)

5. Kak ompeaenuTs MpU COBMECTHOM IMPHUCYTCTBUHU COJITHYI0 U 0-(hOCHOPHYIO KHCIOTHI?
[TokaxkuTe, Kak pacCUMTaTh MacChl 3TUX BEIIECTB Yepe3 00bEeMbI TUTPAHTA. (5 OaL108)

Konmponvnwie 6onpocwt Kk 1adopamoprvim padomam

Jlabopamopnas paboma Nl

AHanuThuyeckas peakuus. AHATUTHYECKUE TpHU3HAKH. YyBCTBUTEIBHOCTh M CEIEKTHUBHOCTH
AHAJTMTUYECKOMN peaKiuu.

. ApoOHBIil U cucTeMaTHYeCKU aHaAIH3.

. [IpuHUMN feneHnst KAaTHOHOB M aHMOHOB HA aHAJIMTUYECKUE TPYIIIIHI.

. Paznuunbie cXxemMbl CHCTEMaTUYECKOTO aHaIn3a KaTHOHOB.

. Kucnorno-menouynas cxema pasneneHusi KaTHoHOB. [ [puHainexHOCTh KATUOHOB K 1 -6 aHAIUTUYECKUM
rpymmnam. [ pynmnoBbie peareHThI.

. Baxxneillne kauecTBEHHbIE PEAKIIUU KaTUOHOB 1-6 aHANUTUYECKUX TPYIIIL.

Jlabopamopnas paboma Ne2
[IpuHiun pazaeneHdss aHUOHOB HA AHAJIMTUYECKUE TPYNIBI B 3aBUCHUMOCTH OT PAaCTBOPHUMOCTH
Ba)KHEUIIINX COEIUHEHUI.
[IpuHaIeKHOCTh aHUOHOB K 1-3 aHATUTHYECKUM TpyniaM. [ pynmnoBsie peareHThl.
Baxxneiiline kauecTBEHHbIE PEAKIIMM AHUOHOB 1-3 aHaTMTUYECKUX TPYyMII.
N3n0xuTe X014 CHCTEMAaTUYECKOTO aHAJIN3a B MPOLIECCE OMPEAECIEHUS] KAaTUOHA U AaHMOHA B COCTaBE
COJIH.

Hown

Jlabopamopnas paboma Ne3
OCHOBHbIE TOHSATUS TUTPUMETPUUYECKOrO0 METOJa aHajau3a. Touka SKBHBaJIeHTHOCTH. KoHeuHas
To4Ka TuTpoBaHus. Tutpant. UHaukarop.
OcHoBHbIE TpeOOBaHUS, IPEIBABISEMbIE K PEAKIIUSAM B TATPUMETPUUECKOM METOIE.
[TepBuuHbIe cTaHAApTHBIC BeliecTBa. TpeOoBaHuUs K IEPBUYHBIM CTaHIapTaM, puMepbl. OCHOBHBIE
CIOCOOBI MPUTOTOBJICHUS CTAHAAPTHBIX PACTBOPOB.
Bropuunsbie cTaHIapThl, YCTAHOBIEHHE UX TOUHOM KOHLEHTPALUH.
OcHoBHbI€e paboure pacTBOPHI B KUCIOTHO-OCHOBHOM TUTPOBAHUHU. Y KaKUTE BEIIECTBA, 10 KOTOPHIM
MPOBOJAT CTaHJIAPTU3ALIMIO 3TUX PacTBOPOB. Hanmuiure ypaBHeHHs peakuil.
TuTtpoBaHue 1Mo croco0y MUIMETHPOBAHUS U 110 CIIOCO0Y OTIEIBHBIX HaBeCOK. DOpMYIIbI 1)1 pacueTa
pe3yAabTAaTOB TUTPOBAHMUSL.
Jaiite ompeneneHue CIEeIyIOIIUM MOHATUSM: THUTP pacTBOpa; TUTP PacTBOpa IO OMNPEAesIIeMOMY
BEIIECTBY; OKBHUBAJEHT BEIIECTBA; (PAKTOpP HSKBUBAJEHTHOCTH; MOJIApHAs KOHIEHTpalus
SKBHMBAJIEHTA; MaccoBas 1ois. [IpuBenute GopMyIibl, CBA3BIBAIOLINE ITU MOHSITHSL.
OcHoBHBIE CIOCOOBI TUTPOBaHUs (TpsiMoe, 0OpaTHOE, 1O METoNy 3aMeuleHus). [IpuHuun pacyera
Pe3yJIbTaTOB TUTPOBAHMUSL.
Hanummure ypaBHeHHS IS pacyeTa Macchl aHaluTa MO pe3yiabTaTaMm MpsIMOro, OOpaTHOTO U
3aMECTUTENBHOTO TUTPOBAHMUSI.
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Hanummre ypaBHeHHEe B3aUMOJCHCTBUS pacTBOPA LIENOYH ¢ IEPBUYHBIM CTAaHAAPTOM, YKAKUTE €r0
(haKkTOp PKBUBAJICHTHOCTH.
N300pa3ute KpUBYIO TUTPOBAHUS 1 OOBSCHUTE BBIOOP MHIUKATOPA.

Jlabopamopnas paboma No 4
OcCHOBHbBIE TOJOXEHUS HOHHO-XPOMO(OPHOW TEOPUH KHUCIOTHO-OCHOBHBIX HHAMKATOPOB.
Tayromepuzanus. Jucconmanus naaukaropa. KoncrtanTa KHCIOTHO-OCHOBHOTO MHAMKATOPA.
WuTepBan nepexoaa OKpacKyd KHUCIOTHO-OCHOBHOrO MHAMKaTopa, pT. CBs3p MHTEpBaia mnepexoja
OKpAaCKHU KUCIIOTHO-OCHOBHOT'O MH/IMKATOPA U €r0 KOHCTAHTHI.
[TonstTre o xpoModopax u aykcoxpomax. YKaKUTe XpoMo(dOpbl U ayKCOXPOMBI  Ha IMpUMeEpe
KHCJIOTHO-OCHOBHBIX MHIUKATOPOB U3 TPYI a30KpacuTenel, PTaJernHoB U cyabhoTaaernHoB.
Hamumure crpyktypHble Gopmynbl o6enx TayToMepHbIX (opMm (deHondTanernHa, METHIOpaHXKa,
napa-HUTpo(eHoa U OOBSICHUTE MEXaHNU3M U3MEHEHHUSI OKPACKHU 3TUX WHAUKATOPOB.
HazoBuTe 0cHOBHBIE IpyMIIbl KUCIOTHO-OCHOBHBIX HHIUKATOPOB, YKAXKHUTE UX XPOMO(DOPHI.
@akTopbl, BIUSIONIME HAa OKPACKy PacTBOPOB KHCIOTHO-OCHOBHBIX HHIUKATOPOB. OCHOBHBIE
TpeOoBaHUs, MPEIbIBISIEMbIE K KHCIOTHO-OCHOBHBIM MHAUKATOPAM.
KpuBbie TUTpOBaHHMS CHJIBHBIX KHCIOT M OcHOBaHWH. CtemeHb OTTUTpOBaHHOCTH. CKadok
tutpoBanusa. Pacuer pH ans mocTpoeHUs KpUBBIX THUTPOBAHUS CHIIBHBIX KHCJIOT U OCHOBAHHMIA,
npeebHbIe 3HAaYeHUs! KOHIEHTPAIMKA THTPYEMBIX BEUIECTB.
Boruncnenne pe3ynbTaToB MpsIMOro, OOpPaTHOTO W 3aMECTUTENBHOTO KHCIOTHO-OCHOBHOTO
TUTPOBAHHUS.
PacyeTbl mpu MpPUTOTOBICHHWH PACTBOPOB HEOOXOAMMOW KOHIIEHTpaluu. TUTp, MaccoBas a0,
MOJISIpHAsI KOHIIEHTPAIMS SKBUBAJICHTA M IIEPEXO0] OT OJHON KOHIICHTPALIUH K JIPYTOH.
MOo3KHO 11 B Ka4eCTBE TUTPAHTOB UCIOIB30BaTh cllabble KUCIOTHI U ocHOBaHusA? [Touemy?
Brraucnienne pH pacTBopoB B mporiecce KHCIOTHO-OCHOBHOTO TUTPOBAHMUS.
MeTtoauka onpeseneHne CHIIbHON KUCIOTHI B pacTBope. [Ipunuum BeiOopa nHAMKATOPA.
Hanmmmre Gpopmyity s pacdera KUCIOTHOCTH HUIIEBOTO MPOAYKTA. Y KAKUTE SAUHUILY U3MEPECHUS
KHCIIOTHOCTH, IIPUBEANUTE €€ ONPEICICHHUE.

Jlabopamopnas paboma No5
Onpenenenve kapOoOHAT - W TUAPOKAPOOHAT-MOHOB IpPH COBMECTHOM IPHUCYTCTBUU. MeTonuka,
000CHOBaHKE BBIOOPA MHAMKATOPA, YPABHEHUSI PEAKIIUH.
Onpenenenre kapooHaTa HATPUS U TUIPOKCHIA HATPUS IIPU COBMECTHOM IPUCYTCTBUH. MeTonKa,
000CHOBaHUE BBIOOPA MHAMKATOPA, YPABHEHHSI PEAKIIUH.
[TpyHuun onpeneneHus JBYX KHUCIOT NPU COBMECTHOM MPUCYTCTBUM METOJAOM MPSIMOTO
TUTPOBAHMUA.
[TpuHIMn BeIOOpa MHAUKATOPOB /JIsl ONIPEAETICHUSI CMECH JBYX KUCIOT (IByX OCHOBaHH).
KpuBble THTpOBaHHs ClaObIX KHUCIOT M OcHOBaHMM. CreneHb OTTUTpoBaHHOCTH. CKadok
tutpoBanud. Pacuer pH ans moctpoeHMsl KpHUBBIX TUTPOBaHMS CIIA0OBIX KUCJIOT M OCHOBAHUIA,
IIpeeIbHbIE 3HAYEHUS KOHILIEHTpPAlMi TUTPYEMBIX BEIIECTB M HX KOHCTAHT KHUCJIOTHOCTU
(ocHOBHOCTH).
IIpy kakoM yCIOBMM BO3MOXKHO pa3JieIbHOE THUTPOBAHHWE CMECH KHCIOT HWJIM OCHOBaHUM (Mim
MHOT'OOCHOBHBIX KHUCJIOT 1 MHOTOKHCIIOTHBIX OCHOBAHUM) IO cTyrneHsAM? OTBET MOTUBUPYHITE.
OcCHOBHbBIE IPUEMBI TUTPOBAHMSI OUYEHb CIIa0bIX KUCIOT U ocHOBaHUil. [IpuBeauTe mpuMepsl.
OCHOBHBIE THIIBI UHANKATOPHBIX OUIMOOK B KUCJIIOTHO-OCHOBHOM THUTPOBaHHUH. 3HAK UHAUKATOPHON
omnOku. [Tpumepsr.
Pacuer ckauka Ha KpUBOM TUTPOBaHUS CJIa00N (CHIIBHOI) KMCIIOTHI CHJIBHBIM OCHOBaHHEM; CJ1ab0ro
(cHIBHOT0) OCHOBaHMS CHIIbHOM KucinoTol. [IpuHInn mogbopa MHIUKATOPOB.

3a‘leTHO'3K3aMeHalll/l0Hﬂble MaTepHuaJibl JJIA leOME)KyTO‘lHOﬁ aTrecranmmu
(3x3ameH/3a4eT)



1. Cnucok 60npocog 011 n0020moeKu K IK3AMEHY

Pazgen 1 Merononorus XMMHMYECKOro aHanu3za Meroa W METOAUKa aHalu3a.
ATTecroBaHHas W MOJU(UIMPOBAHHAS METOJUKA aHANIM3a. BUABI XMMHYECKOTO aHalIH3a.
KonuuecTBeHHsldi ¥ KauecTBeHHBbIH aHanmu3. (OCHOBHblE MPUKIAJHBIE  HaNpaBlICHUS
AHAIUTUYECKON XUMHUH.

Pazpen 2 Craguun xumuyeckoro aHanuza OCHOBHBIE CTaJAMM XHMHUYECKOTO aHallM3a.
Br16op MeTo1a M METOIMKY aHAlIN3a M COCTABJIICHUE CXEM aHAIIN3a.

Paznen 3 [1po600oT6op U NpOOONOATrOTOBKA.

[IpencraButenbHOCTE MPOOBI; MpoOa M O0BEKT aHamM3a; Mpoda W METOoA aHaIW3a.
['enepanbHas, naboparopHas U aHanu3upyemas mpoosl. GakTopsl, 00YCIOBIMBAIOIINE pa3Mep U
croco6 oTdopa MpeAcTaBUTENLHOM MPOOKL. OTOOP MPOO TOMOTEHHOTO U TETEPOreHHOTO COCTaBA.
OcobenHocTn 0TOOpa ra3000pa3HbIX, KUIKUX U TBEPABIX Mpo0. CrocoObl MOyYeHHs CpeHen
npo0Obl, nepBUYHast 00paboTKa U xpaneHue npod. OcHOBHBIE CLIOCOOBI TIepeBoIa MPOOHI B hopmy,
HEOOXOMUMYIO I JIaHHOTO BHJA aHaiM3a: pacTBOPEHHE, TEPMHUYECKOE pasioKEHue,
crutaBienue. CriocoObl MHTEHCH(HUKAINY TIpoliecca MOAroToBKH mpod. CriocoObl yCTpaHEeHUs |
yueTa 3arpsA3HeHHI U OTeph KOMIIOHEHTOB MPHU MPOOOMOITOTOBKE.

Metonbl BBICNCHUS, DPAa3/ieleHUs W KOHIEHTpupoBaHUsAKiaccupukanuss MeETOHO0B
BBIJICTICHUS, Pa3leNiCeHUs] U KOHIIEHTPUPOBaHUSA. MeETOobl pa3/ieleHus] TeTepOreHHBIX CHUCTEM:
bwibTpanus, ceAMMEHTauus, UeHTpUdyrupoBanue, Guoramus. MeTonsl  pasleneHus
TOMOTE€HHBIX CHCTEM: OCaXJACHHE, AUCTWIULIIMS, peKTU(UKauUsg, OTrOHKa, copOuus u
IKCTPAKIIHSI.

Metonsl oOHapykeHus U ujeHTUdUKaMKU3aaadyd U BBIOOpP MeToAa OOHApyKEeHUS U
UJACHTUPUKAIMA XUMUYECKUX COeAnHeHWH. MueHTudukammus aToMOB, MOHOB W BEIIECTB.
Jpobublit u cuctemarnyeckuii aHanu3. Ouznyeckre MeTobl OOHAPYKEHUSI M UICHTU(DUKALIUN
HEOPraHMYECKUX W  OPraHMYEeCKHX  BEIIECTB. MUKPOKPHCTAUIOCKOIMYECKU  aHaIn3,
MUPOXUMHUUYECKUN aHATTN3, KarlelbHbIM aHaln3. DKCIIPECCHBIN KaueCTBEHHBIN aHATU3 B 3aBOJICKUX
U TIOJIEBBIX YCIIOBUSIX.

KonnuecTBeHHbli aHanu3 AHaTUTHYECKH curHan ¥ nomexu. CrnocoObl ompeneneHus
COJIepKaHUs TI0 JAHHBIM aHATUTHYECKUX U3MEPEHHIA.

Paznien 4 MeTposiornueckrie OCHOBbI XMMUYECKOro aHasin3a OCHOBHBIE METPOJIOTHYECKHE
NOHATUS W TpeacTaBieHus. OCHOBHBIE XapaKTEPUCTHKH METOAA aHalu3a: TOYHOCTD,
NPaBUIBHOCTb, BOCIIPOU3BOAUMOCTD, CEIEKTUBHOCTh, KO3()(DUIIMEHT YyBCTBUTENBHOCTH, MTpeIe
oOHapyxeHus u Jip. CucTeMaTuyeckue U ciydaiiHple norpemuocti. Ctatucruyeckas oopadboTka
pe3yibTaToB u3MepeHuid. CriocoObl MOBBIIIEHHS] BOCIIPOU3BOJUMOCTH U MPaBUIIBHOCTH aHAJIM3a.

Pazmen 5 OGecmeyeHne © KOHTPOJb KadyecTBa pe3yJabTaToB aHanmmza [loHATHA
obecrnevyeHne KauecTBa, KOHTPOJIb Ka4ecTBa, CHCTeMa KaueCcTBa, MOJUTHKA KaueCTBa, YIpaBlIeHUE
Ka4eCTBOM pPe3yJIbTaTOB aHanm3a. [IpoBepka MpaBUIBLHOCTH BBIOPAaHHON METOIMKH. ATTECTalus
METOAMK aHanu3a. Y cTOWYUBOCTD METOIUKU aHanm3a. Buytpunaboparopnas
BOCIIPOM3BOANMOCTD, CXOJMMOCTh PE3yJbTaToB aHaimu3a. ObecrieueHne KadecTBa pe3yJbTaToB
aHalM3a: KOHTPOJIbHBIE KapThl, BEIACHHE M XpaHEHHE JOKYMEHTAllMH, MEXIabopaTopHbIe
sKcriepuMeHThl. [loBepka cpeacTB M3MepeHuil. AKKpeauTalus aHaIUTUYECKUX J1abopaTopuil u
IPOBEPKA UX KOMIIETEHTHOCTH.

Paznien 6 XviMu4eckue peakiiiy B aHATUTHIECKON XuMUH. OCHOBHBIE THUITBI XUMHUYECKUX
peaknuii B aHATUTUYECKOM XUMHM: KHCIOTHO-OCHOBHBIE, KOMILJIEKCOOOPa30BaHUs, OKUCICHUS-
BoccTaHoBJIeHHs. COCTOSIHUE BEIIECTB B HCATBHBIX U pealTbHBIX cucTeMax. CKOpOCTh peakiiii B
XMMHUYECKOM aHanu3e. XHuMudeckoe paBHoBecue. DakTophl, BIMSIONIME HA IOJIOKEHHE
XAMHYECKOTO  PaBHOBECHsA. 3aKOH  JEWCTBYIOIIMX Macc. KOHCTaHTBl  paBHOBECHUS:
TePMOJUHAMHYECKHE, pEAIbHbIE, YCIIOBHBIC; (PAKTOPHI, BIUSIONINE HA X BEIUYUHBL. AKTUBHOCTD
noHoB. Koa(hduimenT akTuBHOCTH, (aKTOPHI, BIMSIONINE HAa ero BenwmduHy. MoHHas cuima
pactBopa. Pacuer MOHHOI CHIIBI pacTBOpa U KOA(P(PHUIMEHTOB aKTUBHOCTH MOHOB. YpPaBHEHHS




Hebas-Xrokkens u [Ipuca. KoHKypupylomme peakiiui, MoJibHas 10Ji1 HOHA. BeIBO ypaBHEHUS
JUISL pacdeTa MOJIbHOM JTOJIM aHMOHA CJIa00i MHOTOOCHOBHOM KHMCJIOTHI. Y TIPaBJIeHNE PEaKIIUIMU
Y IIPOLIECCAMU B aHAJIMTUYECKON XUMUHU.

Paszpen 7 KuciotHo-0ocHOBHOE paBHOBecHe COBPEMEHHBIE MIPEACTABICHHS O KUCIOTAX U
ocHoBaHusx. Teopus Jlprouca. Teopusa bpencrena-Jloypu. PaBHoBecue B cucreMe KUCIOTa -
COIPSKEHHOE OCHOBAaHUE U pacTBOpUTENb. KOHCTaHTBI KMCIOTHOCTH U OCHOBHOCTH. Kuciiornsie
U OCHOBHBIE CBOMCTBAa pacTBOpUTENEH. Peakius aBTONPOTOJIM3a, KOHCTAHTA aBTONPOTOJIMU3A.
BnusiHue mnpupoabl pacTBOPUTENs HAa CHIIy KHCIOTBI M OCHOBaHusA. Huenupyrommii u
g depennmpyronuii 3gpdext pactBopuress. BoqopoaHblii U rHIPOKCUIBHBIN TOKA3aTeN!, Mepa
KHUCJIIOTHOCTH (OCHOBHOCTH) HEBOJHBIX PAacTBOPOB. KHCIOTHO-OCHOBHOE paBHOBECHE B
MHOTOKOMIIOHEHTHBIX cHcTeMax. bydepHble pacTBOpsl M HX cBoiicTBa. bydepHas eMKoCTb.
Beruncnenuss pH  pacTBOpOB  HE3apsDKEHHBIX W 3apsDKEHHBIX  KHMCIOT M OCHOBaHUH,
MHOTI'OOCHOBHBIX KMCJIOT U OCHOBAaHMM, CMECH KUCJIOT U OCHOBAHUIA.

Pazgen 8 Turpumerpuyeckuii MeToa aHayu3a. TpedoBaHus, IPEAbIBISIEMbIC K PEAKIIUH B
TUTPUMETPUYUECKOM aHalM3e. BHUIBI TUTPUMETPHUUECKUX OIpEAEICHUi: mpsimoe u o0parHoe,
KOCBEHHOE TUTpOBaHHE. TUTPOBaHUS MO CIOCOOY MHUIIETUPOBAHMS U MO CHOCOOY OTIENIBHBIX
HaBecoK. CrnocoObl BbIpaKEHUS KOHLEHTpAlUil pacTBOpPOB B TUTpuMeTpuu. llepBruuHble
CTaHJapThl, TpeOOBaHUS K HUM. BTopuuHble cTangapThl. Todyka 3KBUBaJIEHTHOCTH U KOHEUHAas
TOYKA TUTPOBAHMUSL.

Pazpnen 9 KucnorHo-ocHoBHOE TUTpoBaHue. IlocTpoenne KpuBbIX TUTpoBaHus. Kpusble
TUTPOBAHUS CWIBHBIX M CIAa0BIX KHCIOT M OCHOBaHWH. Pacyér BenMuymHBI CKauyka Ha KPUBOM
TUTpOBaHUsA. DaKTOPBI, BIMSIOIINE HA XapaKTEp KPUBBIX TUTPOBaHUA. MIHIMKATOPHI KUCIOTHO-
OCHOBHOTO TUTpOBaHMS. OCHOBHBIC IMOJIOKCHHSI HOHHOM, XpOMO(QOPHOI U HOHHO-XpOMO(OpHOH
TEOPHH MHIUKATOPOB. XpOMO(]OPHI, ayKCOXPOMBI, TayToMepHu3aius. pT HHIUKaTOPOB, UHTEPBAI
nepexosia OKpacku. TpeOoBaHMs, MNpEeABABIAEMblE K KHCIOTHO-OCHOBHBIM WHJUKATOPAM,
OpUHIUN  1oadopa MHAMKATOpoB. OCHOBHBIE pabodne pacTBOpa B KHUCIOTHO-OCHOBHOM
TUTPOBAaHUU. TUTPOBAHME MHOTOOCHOBHBIX KMCJIOT U MHOTOKHCJIOTHBIX OCHOBAHUH 10 CTYTICHSIM,
paszienbHOe TUTPOBAHME CMECH KHMCIOT (MM OCHOBaHMi). [Ipuembl TUTpOBaHMS OYEHb ClaObIX
KHMCJIOT U OCHOBaHMU. KHCIIOTHO-OCHOBHOE TUTPOBAaHHME B HEBOJHBIX cpenax. llorpemmnocrn
TUTpoBaHusA. O6JaCTU NPAKTUYECKOTO MPUMEHEHUS METO10B KUCIOTHO-OCHOBHOTO TUTPOBAHUSL.
Omnpezenenre KUCIOTHOCTH MUIIEBLIX MPOAYKTOB, azora win NH4" B 0Opasuax, BpeMeHHON u
MIOCTOSTHHOW KECTKOCTH BOJIBI.

Tunosvie 3a0auu:
1. Onpenenenue hakTopa SKBUBAJEHTHOCTH U MOJIIPHON MacChl 5KBUBAJICHTOB BEIIECTB 110
YPaBHEHHUIO pEaKLUU.
Pacuer KOHILIEHTpalMK MTOJTYyYEHHBIX PACTBOPOB.
Pacyer cpenHero pesynbpTaTa aHajau3a U J10OBEPUTEIBHOIO NHTEPBAIA.
Pacuer aGCcoMOTHONM U OTHOCUTENILHON MTOTPEITHOCTH CPEIHETO.
Pacuet npenena oOHapyskeHUs.
Borunicnenne MOHHOM CHIIBI pacTBOPOB, aKTMBHOCTEH M KO3((UIMEHTOB aKTHUBHOCTHU
VOHOB.
Pacuer MosIbHOM J10JIM ¥ PAaBHOBECHBIX KOHIICHTPALMM HOHOB B PACTBOPAX.
8. Pacuer peanbHBIX KOHCTAaHT M 3HaueHud pH B pacTBopax CHJIBHBIX M CJIAOBIX
3JIEKTPOJIUTOB C YYETOM U 0€3 yueTa HOHHOM CHJIbI pacCTBOPOB.
9. Pacuer pH B pacTBOpax am(onuTOB.
10. Beruucnenne pH B Oydepnbix pactBopax. CocraBieHue 0ydepHbIX pacTBOPOB.
11. Pacuet ckauka ¥ KpUBOW TUTPOBAHUSI.
12. BeruucneHne pe3ylnbTaToB IMPsIMOTO, OOpaTHOTO W KOCBEHHOTO KHCIIOTHO-OCHOBHOTO
TUTPOBAHUS C UCIOIb30BAaHUEM OAHOIO MHAMKATOPA.
Brruncnenue pe3ynbTaToB MPsIMOTO KUCIOTHO-OCHOBHOTO TUTPOBAHUS C MCIOIb30BAaHUEM JBYX
WHIMKaTOPOB
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2. IIpumepot dOunemos K IK3ameny

OI'bBOY BO «KybaHCKHi TOCY1apCTBEHHBI YHHBEPCUTETY
Kadenpa ananutindeckoit Xumuu
Hanpasnenue noarorosku 27.03.01 — Cranmgaptuzanusi 1 METPOJIOTHUSA
20 -20  yu.ron;
JucuumnuHa «OCHOBBI aHAIN3a U aHATUTUYECKOTO KOHTPOJISD»

AK3AMEHAIIMOHHBIM BUJIET Nel.

1. Bunbl xumudeckoro aHanusza. Beibop MeToga U METOJMKM aHalIKM3a U COCTABICHUE CXEM
ananu3a. [IpoBepka nmpaBUILHOCTH BRIOPAHHON METOIUKH.

2. XUMHUYECKOE PaBHOBECHEB aHATUTHUYECKON XMMHHU. 3aKOH AeHcTByonmX Macc. CocTosiHue
BEUICCTB B  HJCAIBHBIX W  pealbHBIX cucreMax. KOHCTaHTBI  paBHOBECHS:
TEPMOJIMHAMUYECKHUE, PEATIbHBIE, YCIOBHBIE.

3. K 100,0 mu 0.06 M pactBopa dochoproit kucinotsr qobdasnero 75,00 v 0,08 M pactBopa
rupokcuaa kamus u 25,00 Ml qUCTUIUTUPOBAHHOM BOJbl. Berurcnuth pH moyueHHOTO
pactsopa. (Ka1 = 7,52:103; Kao = 6,31-1078; Ko3 = 1,26-10712).

3aBenyronuii kageapoit

aHAIIMTHYECKON XUMHU

Kputepuu oneHuBanus pe3y/ibTaToB 00y4eHHUs

Ornenka Kputepuu onieHrBaHus 10 9K3aMeHY
OILICHKY «OTJIMYHOY 3aCITYKHBAET CTY/ACHT, OCBOUBIINI 3HAHUS, YMECHHSI,
Bhicokuit KOMIICTCHIIMH ¥ TCOPSTHYECKUI MaTepuas 03 MpoOeIIOB; BHITIOTHUBIITHIA
YPOBEHB «5» BCE 3aJlaHUs, NPEIYCMOTPEHHbIE Y4YeOHBIM IUJIAHOM Ha BBICOKOM
(oTIHuHO) KaueCTBEHHOM YPOBHE; MPAKTHYECKHE HABBIKU poQeCCHOHAIBHOTO
MPUMEHEHUS OCBOCHHBIX 3HaHWH copmupoBaHbl. CTyAeHT CBOOOIHO
BJIa/IEET TEOPETUYECKUMHU OCHOBAMM XMMMUYECKOTO aHajiH3a, CIOCOOEH

CaMOCTOSITEJIbHO PEIINTh 3K3aMEHAIIMOHHYIO 3a7a4y.
OLICHKY «XOpOILO» 3aCIyXUBAET CTYAEHT, NPAaKTHUECKHU MOJHOCTHIO
Cpe i OCBOUBILIUH 3HAHUSI, YMEHU S, KOMIIETEHIIUHN U TEOPETUIECKHUI MaTepual,
YPOBCHb y4deOHbIE 3alaHusl HE OIICHEHhl MaKCUMAJbHBIM YHCJIOM 0ajuioB, B
(xoporo) OCHOBHOM c(opMHpOBall TpakTHuecKue HaBBIKH. CTYIEHT XOpOIIO
BJIQJICET TEOPETHUYECKHMM MaTepuajioM, 3HaeT 0a30Bbleé OCHOBBI
XUMHUYECKOTO aHalln3a, CHOCOOEH CIPaBUTHCS C OSK3aMEHAIIMOHHOM

3a/1a4edl IpU HE3HAYUTENbHOM ITOMOIIM CO CTOPOHBI IPENOAABATEIIS.

OIICHKY «YyJIOBJIETBOPUTENHHO» 3acTy>KWBAaeT CTYAEHT, YacTUYHO C
nmpoOenaMyd  OCBOMBIIMK  3HAHUS, YMEHHUS, KOMIIETCHIIMH |
[Toporossiii TEOPETUYECKHI MaTepuana, MHOTHE YydeOHble 3aJaHusi IMOo He
YPOBEHB «3» BBITIOJIHWI, JIMOO OHU OICHEHBI YHCJIOM OaIOB OJM3KUM K
(YZOBIETBOPUTE | MHHHMAIBLHOMY, HEKOTOPHIE MTPAKTUYECKHE HABBIKU HE CHOPMHUPOBAHBI.
JILHO) CryneHT 3HaeT 0a30Bble AHAIMTHYECKUE METOJbI, OIHAKO IUIOXO
pa3bupaercs B cHenupUYECKUX METOJaX M MEXaHU3Max OCHOBHBIX
peakuuii, ¢ TPYAOM CHPABISETCS € 3K3aMEHAIMOHHOW 3aJladyed MpHu

CYILIECTBEHHOM MOMONIN CO CTOPOHBI MPENogaBaTesl.




OILICHKY «HEYIOBJIETBOPUTEIHHOY» 3aCIyKUBAET CTYJEHT, HE OCBOUBILUN
3HAHUS, YMEHUS, KOMIIETEHIIUN U TEOPETUUYCCKUI MaTepual, yueOHbIe

MuHUMAaTbHBIN
OBEHbB «2 3aJlaHsl HE BBIMOJHUJI, TPAKTUYECKUE HABBIKM HE C(HOPMHUPOBAHBI.
(H}CIpI[OBJ'ICTBO - CTyneHT He CIOCOOCH pEeHIUTh HK3aMCHAIMOHHYIO 3a/Jady JOaxe C
yTeJ]BHO) P IIOMONIBI0  IIperoJaBarTelsd M  IUIOXO BJIAJEeT TEOPETUYECKUM

MaTepHragoM (HaOJIIOJAI0TCs CYIIECTBEHHBIE OIMOKU TPU 00CYKICHUN
OCHOB XMMHYECKOT'0 aHAJIN3a).

OueHoYHBIE CpeACTBA U WHBAIUIOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCS C YI€TOM X WHAMBUIYATbHBIX IICUXO()U3NYECKIX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIU/IaM U JIUIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI
NPEOCTABIISCTCS JOTIOJHUTEIFHOE BPEMS /7S TIOATOTOBKU OTBETA HA SK3aMEHE;

— IpU MIPOBEJICHUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAIUAOB U JIHII C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 3/10POBBSI IIPEAYCMATPUBAETCS UCTIOIB30BAHNE TEXHUUYECKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M HHBAIMAOB TMPOLEIypa OLEHHBAHUS pE3YIbTaTOB OOYYEHHS MO AWCHHUIUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATATIOB.

[Ipouenypa oreHUBaHMS PE3yIHTATOB OOYYEHHS WHBAJIMIOB M JIHIl C OTPAaHHYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPeIOCTaBICHUE
uHpopManuu B (GopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uHpOpMaLNK:

JInst L ¢ HapyIIeHUSIMH 3pSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHoOU hopme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

S. Ilepedyenb y4eOHO JIuTEpaTyphl, HHGOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH
5.1. YueOHasi aiuTeparypa
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https://e.lanbook.com/book/1515167category=3866
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— 465 c. — https://e.lanbook.com/book/97410
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Binacosa ; mox penakuuein O. M. Ilerpyxuna, JI. b. Ky3nenonoii ; xynoxuuk B. E. llkepun. —
2-e m31. — M. : Jlabopatopus 3nanuii, 2021. — 467 ¢. — https://e.lanbook.com/book/166725

5.2. lepuoauueckasi JuTEpaTypa


https://urait.ru/bcode/472049

1. XypHan aHaIUTUYECKOW XHMHH - POCCUHCKHI HAYyYHBIM KypHas, MyOJUKYIOIIHI
OpUTMHAJIbHBIE CTaTbU TEOPETUYECKOTO U 3KCIEPUMEHTAIBHOIO XapakKTepa 110 BCEM acleKTam
aHanmuTHYecKod Xumuu. OcoOblil MHTEpeC MPEACTaBISAIT MaTepUallbl, COAEpIKaIlMe ONUCAHHE
HOBBIX TOJXOJOB K aHAIW3y (MHCTPYMEHTAJbHBIC, XUMUYECKHE M OHOJIOTMYECKHE METOJBbI),
HOBBIX JIETEKTOPOB U CEHCOPOB, HOBBIX METOAOB IOJATOTOBKU P00 U 06pabOTKH TaHHBIX.

2. AHaJIMTHKA ¥ KOHTPOJIb - POCCUUCKUN HAYYHBIH KypHAJ, MyOIUKYIOMUN MyOInKyeT
OpPUTHMHAJIbHBIE HAy4HbIE CTAaThH M 0030pbl TEOPETUYECKOI0, a TaKXke SKCIEpPUMEHTAIbHOI'O
XapakTepa, KacarollMecs aHAIUTUYECKOM XMUMHM U aHAJIUTUYECKOIO0 KOHTPOJISI XMMHYECKOIO
COCTaBa IIPUPOJHOM Cpelbl, BEIIECTB, MATCPUAIIOB, U3/IEIHH.

3. 3aBoackas nmabopaTtopusi. JlmarHocTuka mMarepuanoB — HH(QOPMUPYET yHTaTeNedl o
IJIAaBHBIX [TapaMeTpax KauyecTBa JHObIX BEIECTB U MATEPUAIOB — XMMUYECKOM COCTaBEe, CTPOCHUU
U CBOMCTBE.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHble Npo(eccHOHAIBHBIE 0a3bl
JAAHHBIX H HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMBbI

J1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):

1. ABC «FOPAWT https://urait.ru/

2. DBC « YHUBEPCUTETCKA I BUBJINMOTEKA OHJIAVH»
www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4, OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHubie 0a3bl JTAHHBIX:
1. Web of Science (Wo0S) http://webofscience.com/

2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

4. XKypuansr uznarenscrea Wiley https://onlinelibrary.wiley.com/

5. Hayunas snexkrponnas 6ubmuorexa (HIbB) http://www.elibrary.ru/

6. [TosIHOTEKCTOBBIE apXUBBI BEAYIIUX 3alaJIHbIX HAyYHBIX )KYPHAJIOB HA
Poccuiickoii minardopme Hayunsix xxypHanoB HOMKOH http://archive.neicon.ru

7. HanuonaneHas siekTpoHHass OubiauoTeka (ZOCTYH K DJIEKTPOHHOM
O6ubmuoreke nuccepranuii Poccuiickoit rocy/1apCTBEHHOM O6ubImoTexku
(PT'B) https://rusneb.ru/

8. OnextponHas koyuekuus Oxkcdopackoro Poccuiickoro @onna
https://ebookcentral.proguest.com/lib/kubanstate/home.action

9. Springer Journals https://link.springer.com/

10. Nature Journals https://www.nature.com/siteindex/index.html

11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

12. Springer Materials http://materials.springer.com/

13. Springer eBooks: https://link.springer.com/

Pecypcbl cBoOOAHOTO OCTYNA:

1. AMepuKaHCKas TaTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

2. Ilonueie TEKCTHI KaHaJCKUX JIAccepTaun http://www.nlc-
bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. Nupopmannonnas cucrema "EnnHoe okHO ocTyna K 00pa3oBaTeIbHbIM

pecypcam" http://window.edu.ru/;
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5. Enunas xomnekuus nmudpoBeIx 00pa3oBaTeIbHBIX PECYpCcoB http://school-
collection.edu.ru/ .

CoOcTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHbIE PeCYPChI
KyoI'y:

1. Cpena MOIyIpbHOTO TMHAMHUYECKOTO OOy4eHHS http://moodle.kubsu.ru

2. baza yueOHBIX MIIaHOB, Y4€OHO-METOIUYECKUX KOMILIEKCOB, ITyOIUKAIIUHA U
KOH(pepeHIMi http://mschool.kubsu.ru/

3. bubnmotexa nHpopMaMOHHBIX pecypcoB Kadeapbl nH(OPMAITMOHHBIX
00pa3zoBaTeNbHBIX TEXHOJIOTHH http://mschool.kubsu.ru;

4.  DnexTpoHHBIN apxuB HokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. Metoauueckne ykazaHusi s O0OYYAKOIIUXCS MO OCBOCHHUIO JAUCIHUIJIMHBI
(Momy.Jis)

VYceneumHoe u3ydeHHE AMCUUILUIMHBI «AHAIUTUYECKas XUMHUA» TpeOyeT OT CTYAEHTOB
PETYISIPHOTO TIOCEIIEHUs JIEKIMH, a TaKkKe aKTUBHOW pPa0OThI Ha MPAKTUYECKUX 3aHATHSIX,
BBINOJIHEHHUS] TECTOBBIX IPOBEPOUYHBIX PA0OOT, BBHIMOJIHEHHUS U 3alUTHl J1a0OpaTOpHBIX padoT,
03HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEJIbHON PEKOMEHYEMOH JINTEPATyPOH.

IIpy DOArOTOBKE K JEKIIMOHHOMY 3aHATHIO CTYJICHTaM PEKOMEH/IyETCsl:

1) mpocMOTpeTh 3amucu TpeabInylmied JeKIMH W BOCCTAHOBUTH B MAMSITH paHee
U3y4EHHbII MaTepual;

2) 6erio MpOCMOTPETh MaTephall MPEACTOSINEH JIEKIUHU, C HENbI0 JYYIIer0 YCBOCHUS
HOBOI'O MaTepuana;

3) caMOCTOSTENHHO MPOPadOTaTh OTAENbHBIC (PPAarMEHTHI TEMbI MPOLUION JEKIHH, €CIIN
3TO HEOOXOIUMO.

[Tpu KOHCIEKTHPOBAHNH JIEKIIMOHHOTO MaTepralia CTYJCHTaM HY>KHO CTPEMHUTHCS KPaTKo,
CXEMaTH4YHO, IOCJIEIOBATENbHO M JIOTHYHO (DPUKCHPOBAaTh OCHOBHBIE I10JIOKEHHS, BBIBOJIBI,
0000mIeHust U (GOPMYITHPOBKH, HE MBITASICh 3aIMCAaTh BECh MPENOaBaeMbIii MaTepual CJIOBO B
CJIOBO.

IIpy HOATOTOBKE K 1a00PaTOPHOMY 3aHITHIO PEKOMEHJIYETCSI:

1) BHMMaTeNbHO H3YyYUTh MaTepHal MpeACToslled paboThl MU COCTaBUTH IUIAH €€
BBITTOJTHEHHS,

2) yaenuTh MOBBILIEHHOE BHUMAaHHE SKCIEPUMEHTAIbHBIM OCOOCHHOCTSM MpPECTOsIIEeH
paboThI (MCHIOIB3YEMBIM PEAKTHBAM M 000PYI0BaHHIO, a TAK)KE TEXHUKE PA0OTHI C HUMH);

BbimonuATe n1abopaTopHyr0 paboTy HEOO0XOAMMO aKKypaTHO M IOCIelI0BaTeIbHO,
OTpa’kasi BCE €€ OCHOBHBIE JTambl B JabopaTOpHOM KypHase. [lis ycremmHo# 3amuThl
nabopaTopHOil paboThl HEOOXOAMMO THIATEIBHO U3YUYUTh JIEKLIMOHHBIN U, €CJIN 3TO HEOOXOIUMO,
JIOTIOJTHUTEIIFHBIN TEOPETUUYECKUN MaTepuall 1Mo TeMe paboThl, a TaKXKe MPABHIIBHO 3allOJHHUTH
7a00paTOPHBIM KypHal, clenaB Bce HEOOXOAMMbIE pacdyeThl U CcHOPMYIUPOBAB BHIBOJBI IO
IpOJiesIaHHOM pabdoTe.

ITpy NOArOTOBKE K NPAKTUYECKOMY 3aHATHIO PEKOMEHIYETCS:

1) 03HAKOMUTHCSI C TEMOH U TJIAHOM 3aHSTHSI, YTOOBI BBIICHUTH KPYT BOIIPOCOB, KOTOPHIE
OyayT oOCYKIaThCs HA 3aHITHH,

2) mopaboTaTh ¢ KOHCHEKTOM JIEKIIMHM IO TEME 3aHATHS, a TaKKe O3HAKOMHUTHCS C
peKOMeHyeMOl JuTepaTypoil W (MpH HEO0OXOAMMOCTH) JOMOJHUTEIbHBIMH HCTOYHHKAMU
UHPOpPMAIINU B BHJIE TIEPHOAMUECKUX U3MaHN 1 IHTepHEeT-pecypcoB.

[Tpu BBIMOHEHUH MPAKTHUECKONW pabOThI CTyIeHTaM HEOOXOAMMO OTMEYATh T€ BOIPOCHI
U pa3JeNlbl, KOTOPbIE BBI3BIBAIOT y HUX 3aTPYAHEHUS. C IENBI0 TOCIEAYIOMEeH KOHCYIBTAIUN Y
npenojaBarens. Kaxaplii CTYAEHT JODKEH CTPEMHUTHCS aKTHBHO PadOTaTh HA NMPaKTHYECKUX
3aHSATHSX M YCIICITHO BBIMOJIHATH TECTOBBIC TIPOBEPOUYHBIE pAOOTHI.
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CaMoctosiTenpbHast paboTa HapsIy C ayIUTOPHOM MPEACTaBISET OJHY W3 BaXKHEHIIHUX
dbopm yuebHOTO TIporiecca. CamocTosATeNbHas paboTa — 3TO IJIAaHUpyeMasi padoTa CTYJEHTOB,
BBITOJIHSIEMAs] TI0 33JaHUI0 M MPU METOAWYECKOM PYKOBOJCTBE MpernojaBaTelnsi, HO 0e3 ero
HerocpeAcTBeHHoro ydvactusi. CaMmoctosiTenbHas paboTa IpenHa3HauyeHa HE TOJBKO IS
OBJIAJICHUS TIPEICTABICHHON JUCIUTUIMHON, HO U U1 (OpMHUPOBAHUS HABBIKOB paObOTHI BOOOIIIE,
B y4eOHOW, HaydyHOU, NMPOo(eCcCHOHAIBHOW AEATEIIEHOCTH, CIIOCOOHOCTH NMPUHHMATh Ha ceOs
OTBETCTBEHHOCTh, CAMOCTOSITEIBHO pellaTh BO3HUKAIOIIME MPOOJIEMBI, HAXOIUTh MPaBUIHHBIE
peLIeHHS U T.1I.

B ocBoeHWM NUCHUTUIMHBI MHBATUAAMH U JUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0POBBSl OOJIBIIIOE 3HAYCHUE WMEET WHIWBHIyallbHas ydeOHass pabora (KOHCYJIbTAalMH) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YIeOHOTro MaTepuania.

WupuBuayanbHble KOHCYJIBTAllMM IO TPEIMETY SBISIOTCS BAXKHBIM  (aKTOPOM,
CIOCOOCTBYIONUM HHIUBUyaTU3allid O0y4eHHUS U YCTAHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W OO0YyYaroIUMCS HMHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

[To xypcy npeaycMOTPEHO MpOBEACHUE JCKIMOHHBIX 3aHSATHH, Ha KOTOPBIX JaeTCs
OCHOBHOUM CHCTEMATH3UPOBAHHBI MaTepUal M PA3BICHIIOTCS HAWOOJEe CIIOKHBIC ACIEKTHI
U3y4aeMbIX METOJIOB aHaju3a. Ha 1abopaTOpHBIX 3aHATUSX CTYICHTHI 3aKPEILISIOT TOTyYCHHBIC
TEOPETUYECKHE 3HAHWS, OCBAaWMBAIOT cCHeUU(DUKY © TPUHOUAN PabOThl AHAITUTUIECKOTO
000pyI0BaHUs, CIIOCOOBI MOJYYCHHS aHAIMTHYCCKOTO CHUTHAJIA M IMEpexoj]ila K KOHIICHTPALUU
aHaymra. [lpu moaroroBke kK jgaboparopHoil paboTe HEOOXOAWMMO BHUMATEIBHO H3yYUTh
TEOPETUYECCKHIA MaTephall 10 JaHHOW paboTe, TEXHUKY BBINIOJHCHUS JKCIICPHUMECHTA,
03HAKOMUTHCS ¢ MHCTPYKITUSMU K MPUOOPaM, KOTOPBIE HCIIOIB3YIOTCS TP BBHITIOJTHEHUH PaOOTHI.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUYCHHE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTallUU) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE YIeOHOTr0 MaTepuara.

NunuBuayanbHple KOHCYIbTAIMM 1O TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIUM WHIMBHUIYyAIM3AIMA OOYYCHHUS M YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTA
MEXJIy TpernojaBaTeieM W OOYyYaloIIUMCS WHBAIUIOM WM JIMIOM C OrPaHUYCHHBIMHU
BO3MOKHOCTSIMU 3JI0POBBSI.

7. MaTrepuajibHO-TEXHUYECKOE o0ecriedeHne 1o JUCHUIInHE (MOAYI10)

HaumMeHoBaHKe crienuanbHbBIX
HOMEILEHUH

OCHAIIIEHHOCTh CITEIHaIbHBIX
HOMEILEHU I

HepequL JIMIIECH3UOHHOTI'O
IPpOrpaMMHOTO obecrieueHust

VuebHble ayIUTOPHA IS
MIPOBEACHUS 3aHATHH JICKIIMOHHOTO
THIIA

Meobenb: yuebHas Mebenb
TexHUYeCKUEe CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

Y4eOHsle IS
[IPOBEJICHUS 3aHATHI
CEMHHApPCKOT0 THUMA, TPYNIOBBIX U
WHIUBUAYATBHBIX  KOHCYJbTAIUM,
TEeKYIIEero KOHTpPOJISt u
MPOMEXKYTOYHOM aTTecTalnu

ayJUTOPHN

Meobenp: yuebHas MebOenb
TexHUYEeCKUE CPelCcTBa O0YUCHUSL:
9KpaH, NPOEKTOP, KOMIIbIOTED

Microsoft Windows;
Microsoft Office

VY4aeOHble ayIUTOpHN JUTS
MIPOBEICHUS J1aOOPATOPHBIX PadoT.
Jlaboparopusi 1O aHAJIUTHYECKOM
xumud (ayn. 415C, 441C)

Meoben: yuebHas mebenb
TexHn4eckue cpeacTBa 00yUeHHS:

MEPEHOCHOE MYJIbTHMETHUHHOE
o0opyioBaHue (HOYTOYK,
IIPOEKTOP)

ObopynoBanue:
CIIeMATH3UPOBAHHAS
nabopatopHast MeOenb  (CTOJIBI,

CTyNbs, MKa(bl IIsI PEaKTHBOB M
000pyIOBaHUs, BBITSKHBIE

Microsoft Windows;
Microsoft Office




mKkadbl), CpeAcTBa  IMOXKapHOH
0€30mMacHOCTH M OKa3aHMs MEPBOH
MEIHUITTHCKOMN ITOMOIIIH,
XMMHAYECKast nocyza "
obopynoBaHue, BECHI
nmabopaTopHbIe eKTpoHHBIE A&D
EK-410i, Becbl aHaIMTHYECKHUE - 2

IIT., DJIEKTPOIULIUTKH — 2 T,

CYWIMJIBHBIM mIKad, XUMHUYECKHE

pEeaKTHUBBIL.
VYuebOHble ayIuTOpUn st | KypcoBast pabora He npeaycMOTpeHa yueOHBIM IIITaHOM.
KypCOBOTO IIPOEKTHUPOBAHUS

(BBITIOJTHEHUSI KYPCOBBIX PadoT)

Jdns  caMmocTosTenbHOW — pabOThl  OOYdYalOUIMXCS  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIUIEKTOBAaHHbIE CHEIMATM3UPOBAHHON MeOesbl0, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKON C
BO3MOXKHOCTBIO MOJIKIIIOUEHUS! K ceTu «VHTepHEeT» M 00ecredeHneM JOCTYIa B 3JIEKTPOHHYIO

nH(}OPMaLIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

HaumenoBanue nomeeHui ais
CaMOCTOSATENIbHON pabOTHI
o0yJaromuxcst

OcHaIIEHHOCTh TOMEIEHUH IS
CaMOCTOSATENBLHOM PaboTHI
oOygaromuxcs

IlepeueHb TULIEH3MOHHOTO
IpOTPaMMHOTO 00ECTICUCHUS

TTomemieHue a1t caMOCTOSATEIHLHOM
paboTHI 00yJaromuxcs (IUTaTbHBIH
3an HayuHoii OMOIHOTEKN)

Meobenp: yuebnas mebenb
Kommnexkr  cnenuann3upoBaHHON
Me0emH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAS
TEXHHKA C TMONKIIOYEHHEM K
HHPOPMALNOHHO-
KOMMYHUKAallUOHHOHI
«IHTepHeT» ©M OCTyIOM B
JMIEKTPOHHYI0  HH()OPMAIMOHHO-
00pa30BaTEIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aluH,
BeO-KaMephl, KOMMYHHKaI[HIOHHOE
obopynoBaHHe, 0OOCCIICYHBAOIIEE
JOCTYII K  CeTH  HHTEPHET
(mpoBomHOE COCIITHEHUE u
OecCIpoBOJTHOE  COCOUHEHHE 10
texuoorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office

TTomemieHue i1t caMOCTOSATEIHLHOM
paboThl 00yJarOIIHUXCS

Meobenb: yuebHas mebOenb
Kommnexkt  crnenmann3upoBaHHON
MeOelH: KOMITBIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHUKaA C IIOAKIIFOUECHUEM K
UH(OPMALMOHHO-
KOMMYHUKAIIMOHHOU
«VHTepHeT» W JOCTYIOM B
JNEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aIUH,
BeO-KamMephl, KOMMYHHKAI[HOHHOE
obopynoBaHue, 0O0CCIICYHBAOIIEE
J0CTyl K CEeTHU HWHTCPHET
(mpoBoaHOE coeMHEeHne u
0ecrpoBOTHOE  COEIUHEHUE IO
texuonorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office







