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1. HEJIN A BAJAYN JTUCHUITIMHBI
1.1. Hean pucuMnInHbI
dbopMupoBaHUE NMPECTABICHUN O TEOPETUUECKUX OCHOBAaX XpoMaTorpapuieckux
METOJI0B, 0 MHOT0OOpa3uu XpoMaTorpapuyeckux METOJIOB 1 PeIIaeMbIX 3a7a4 Mpu
WX UCIIOJIb30BaHUU B MTPOGECCHOHAIBHON JIESITEIHbHOCTH, B YaCTHOCTH, B KOHTPOJIE
KadyecTBa U O€30MMaCHOCTH T'OTOBBIX KOMITO3UIIMOHHBIX MaTEPUAJIOB

1.2. 3amaun ocBOEHHS TUCHUILTHHBI
pa3BUTHE TPEACTABICHUNH Yy CTYJICHTOB 00 OCHOBHBIX XapaKTEPHUCTHUKAX
XpPOMAaTOTpaMM M KPUTEPHUSAX pa3leJeHUs] BEIIECTB, O (haKTopax, OMPEaeISIIONTNX
7 (HEKTUBHOCTH pa3ACIICHUS; O3HAKOMJICHHE C THUIIAMU, TIPUHIUIIOM JEHCTBUS U
AHATUTHYECKIMHU  XapaKTEPUCTHKAMU JIETEKTOPOB; MPUMEHEHUE IMOITYYECHHBIX
TEOPETUUECKNX 3HAHWW M TPAKTUYECKUX HABBIKOB IpH 00pabOTKE pe3ysbTaToB
KaueCTBEHHOT'O W KOJUYCCTBEHHOTO aHaIM3a XpoMaTorpadmueCKUMHA METOaMHU.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII
HuciumnHa «XpoMarorpaguueckue METOAbl aHaldu3a KayecTBa W
0€30MacHOCTH KOMIIO3UTOBY» OTHOCHUTCS K JUCHUIUIMHAM 4YacTd, (popmMupyemon
y4acTHHKaMU 00pa3oBaTeNbHbIX OTHOIIEHU 610ka B1.

3. IEPEYEHDb NIVTAHUPYEMBIX PE3YJIBTATOB OBYUYEHMUSI 110
JUCHUILJIMHE

[Ipomecc m3ydeHns: TUCIUIUIMHBI «XpoMaTorpaduueckrue METOIbI aHaIn3a
KauecTBa M 0€30MaCHOCTH KOMITO3UTOBY HAIPaBJieH Ha (JOPMUPOBAHUE CIIETYFOIIIHX
KOMIIETCHITUM:

IT1K-9 - Cnnoco0eH ucmnoJib30BaTh Ha MPOW3BOJCTBE 3HAHUS O TPATUIIMOHHBIX
M HOBBIX TEXHOJOTMYECKMX TMPOILEccax U ONepauusix, HOPMATUBHBIX H
METOJIMYECKUX MAaTepuagax O TEXHOJOTHYECKOW MOATOTOBKE IPOM3BOJCTBA,
Ka4eCTBE MPOAYKIIUM C HJIEMEHTAMU TEXHUKO-9KOHOMHUYECKOTO aHAJIN3a

Pe3yqbTaThl 00y4eHusl, XapaKTepU3yolue

Komnerenuus
c(hopMHUPOBAHHOCTH KOMIIETEHIIUHN

[1K-9 3HaTh OCHOBBI TEOPUU XpoMaTorpapuu U METOAUKHU
UACHTU(UKAIIMK  BEIIECTBA,  HCIOJb3yeMbIE B
HOPMAaTUBHBIX MaTepuanax Mnpu (OPMUPOBAHUU
TEXHOJOTMYECKUX NPOUECCOB M-I

yMETh TPOBOAUTHL OTOOP MpoO, MPOOOMOATOTOBKY,
Ka4eCTBCHHBIH W KOJMYECTBEHHBIH aHAIM3 B XOJE

TEXHOJIOTMYECKUX IIPOLIECCOB U OIEpaluid aHalIu3a
W12k

BJaJ€Th METOAMKAMH IPUMEHEHUS OIPEAeICHHBIX
XpoMaTopraduuecKux mpoIeccoB, a TakiKe CrocodaMu
00pabOTKM MOJyYSHHBIX MACCUBOB JAHHBIX MJI-31x.9

4. O BEM JUCHUIIJINHBI




OOmrast TPyIOEMKOCTh JTUCIUTITUHBI

aHaJIM3a KauyecTBa M 0E30I1aCHOCTH KOMITO3UTOB» cocTanisgeT 10 3.e.

Pacnpenenenue Tpy10eMKOCTH TUCITUILIMHBI IO BUaM 3aHSATUN

ouyHasi gopma o0yueHust

. Bcero | Cemectpsl
Buer yae6HO# paboThI 4ACOB 5 7
AyauTOopHBbIE 3aHATHSA (BCEro) 180 72 108
B ToMm uucie:
Jlexmu 72 36 36
[Tpaktueckue 3austus (113) 54 18 36

JlaGoparopusbie pa6oTs (JIP) 54

18

36

CamocrosiTtesibHasi paboTa

117

45

72

KypcoBoii npoekt + +
Yacel Ha KOHTPOJIb 63 27 36
Byl mpoMEXyTOUYHON aTTECTALMM - DK3aMEH|  + + +

OO6m1ast TPy 10€MKOCTb:

aKaJEeMHUYECKHE YaChl
3a4.e]1.

360
10

144
4

216
6

5. COAEP)KAHUE JUCLUATIAHBI (MOLY.JIST)

5.1 Coaep:xxanue
TPYAOEMKOCTH 110 BUAM 3aHATHIA

pa3iesioB  JUCHMILIUHBI

ouyHasi popma o0OyueHnust

Hu

«Xpomarorpaudeckue MeTO/bI

pacnpenesieHne

Ne
/1t

HawnmenoBanue Tembl

Copnepikxanue paszena

Jlexiy

[Ipax
3aH.

JIab.
3aH.

CPC

Bcero,
qac

1

OCHOBHEIE NOHATHSA, OIPECACICHUA U

TEOPETHYECKUE
xpomarorpaduu

OCHOBBI

[MoHsATHS M OOLIVE TPUHIIUIIBI
XpOMaTOrpaguIecKOTo pa3IeIICHHUSI.
Hcropus pazBurus MeToja.
Knaccuduxamus xpomatorpapuaeckux
METOAO0B. OCHOBHBIE XapaKTEPHCTHKH
XpOMaTorpapuuecKoro mporuecca.
Koadduuuent pacnpeneneHus.

VY nepxuBaeMblil 00beM U BpeMst
yaepkuBanus. Kosdduupment eMmxocty.
KoadduumeHt ynepxuBanusi, ero
¢usmyecknii cMbicT. CeTeKTHBHOCTD U

3 HEKTUBHOCTH XpOMATOrpadUIECKOro
paznenenust. Kosdduuuent pasaencHus.
Pazpemenne. Teopus paBHOBECHOI
xpomarorpaduu. CBsi3b CKOPOCTH
HepeMEILCHHS BEIeCTBa BOJb CIIOs
HETOABIDKHOHU (a3bl ¢ Kod(pHUIIEHTOM
pacrpeeneHus ¥ H30TepMoit CopOLuH.
3aBUCUMOCTB (hPOPMBI XPOMATOTpahUIECKOro
[IMKa OT BHZQ H30TEPMBI COPOLHHL
Pa3mbIBaHME XpOMATOrpauuecKoi 30HbI 1
ero (pu3n4yeckue NpuInuHbL.. OCHOBBI
KOHICTIIIUH TEOPETHIECKUX TaPEIIOK, YHUCIIO
TEOPETUYECKUX TAPEIIOK U 3(PeKTHBHOCTH
konoHku. ITonsitue BOTT. Kunernyeckue
Teopun xpomarorpadun. GakTopsl,
BIIMSIONINC HA Pa3MbIBAHHE 30H (BUXpeBast
nuddysus, MonekyaspHas Auddy3us,
CONpPOTHBIICHHE Macconepesadn B
TO/IBMKHON U HETIOABIDKHOM (ha3ax).
3aBucumoctb BOTT ot ckopocTH NOTOKa.
VYpasHenue Ban-/leemrepa.
IpuHIMNHaneHas cxeMa Xxpomarorpada.
Br100p mapamMeTpoB XpomaTorpagpuieckoro

12

10

18

48




omnpeneneHus. UneHTuduKanus BemecTs.
KonnuectBennslit aHanus. M3mepenue
MJIOIIA/ICH U BBICOT IMUKOB.

Mertozbl ra3oBoif XpomaTorpaguu

[Ipunuun  merona.  Teoperudeckue
OCHOBBl  MeTOJa. Omnpenensemble
BemecTBa. OCHOBHBIC aHATUTHIECKHE
XapakTepucTuku. ['a3o-ajgcopOrroHHas
U Ta30-XHAKOCTHAs Xpomarorpadus.
Anmnaparypa JUIs ra3soBoi
xpomarorpapuu. Xpomarorpapuieckue
KOJIOHKHM, TEpMOCTaThbl,  JETEKTOPBI.
Knaccuduxamust geTekTopoB Hu  HX
Ba)KHEHIIIHE XapaKTePHCTHKU
(FIMHEHHOCTS, qyBCTBUTEIILHOCTb,
OTHOIICHHWE  CHTHAJ/IIYM,  Ipeneln
obuapyxenus).  I[IporpammupoBanue
Temreparypel. [a3el -  Hocurenw,
a/icOpOCHTBl M HENOABIKHBIC (asbl,
TpeboBanus Kk HUM. IluponurtHyeckas
xpomatorpadus. Ilpumenenue B
KOHTpOJIe KauecTBa MOJUMEPOB.
BeicokoaddexruBHas KanmwuULIpHas
xpomarorpadust. I'azoBas
XpOMAaTO-Macc-CHeKTPOMETPHS
(IT'X-MC). Ilpumepsl npuMeHEHHS B
KOHTPOJIE KOMITO3HTOB.
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10

20

50

MeTtoasl JKUIKOCTHOM
xXpomMaTorpaduu

Ipuamun  Meroma.  AHaMUTHYECKHE
XapaKTepPUCTUKU COBPEMEHHOM
BBICOKOO((QEKTHBHON XpomaTorpaduu
(BOXX). AnmmapaTtypa [i1s >KUIKOCTHOH
xpomarorpadun. Hacocsl. VHKeKTOpEL.
Komnounxku. JleTekTopsl.
Hopmansho-azoBas U
obpaieHHo-(a3zoBast  xpomartorpadus
(HOX u O®X). Cunukarenb, €ro
CTPYKTYpa M XHUMHS TOBEPXHOCTH.
MouunupoBaHHble CHJIMKAreiu,
MIPUHIUIBI UX HONY4YEeHHUS M CBOMCTBA.
Momemxnas  ¢asa  (dmIOEHT) W
TpeboBaHMs K HEH. DIroupyromas cuiia
MIOZBMYKHOH (pa3bl, STIO0TPOITHEIE PSIIBL.
BrumsHue npupoasl U cocTaBa ITIOEHTA
Ha CEJIEKTUBHOCTD pasneneHus.
H3okparuueckoe M TPagUEHTHOE
3MonpoBanue. MoJenu yaepKUBaHus U
TUNBl  B3aUMOJCHCTBHS copbara C
MIOBEPXHOCTHIO copbOeHTa.
HonoobmenHas xpomarorpadusi.
DKCKIII03UOHHAS ¥ THAPOANHAMHUYECKast
XpomaTorpadusi. Tonkocnoitnas
xpomatorpadus. Benmuuna Ry, ee cBs3p
¢ ko3(pHIMEeHTOM paclpesieneHHus.
Mertonpl ONpeneacHus STON BEIUMYUHBL.
CopOeHTHI JUISt TOHKOCJIOMHOM
xpomarorpadpun  (TCX).  Texumxa
MIOJTYYCHUS u perucTpanuu
xpomatorpamMm B TCX.  Meron
BOXX-MC.
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Xpomarorpadpuyueckue CBOMCTBa
MHTPHPYIOIHX KOMIIOHEHTOB
KOMIIO3UTHBIX MaTepHajIoB

Jlerydue u HeneTy4ue, NONAPHBIE U
HENOJIIPHBIE, THAPOGOOHBIE 1
THAPO(GUIbHBIC HI3KOMOJICKYIISIPHBIE
KOMIIOHEHTBI KOMIIO3UTOB. BiusHue
CTPYKTYpHI COpPOATOB Ha yIep>KHBaHHE
Pa3IMYHBIME COPOEHTaMH. ANTOPUTMBI
BBIOOpa XpoMaTorpaduyecKoro MeToaa
U JIETEKTOPOB JUIS OTPeeIeHUS
MHTPUPYIOIIX KOMIIOHEHTOB
KOMITO3UTHBIX MaTE€PUAIIOB.
Iloaroroska k aHanu3y.
JlepuBaru3zanus. Metox nmapodasHoro
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aHajiM3a

MeTtoasl

HpO6OHOZ[FOTOBKI/I ra30BbIX JKHUJIKHUX WU TBEPABIX Hp06 us3

orbopa mpo6 u|Anroputmbl  otbopa mpo6.  OOop

TOMOTEHHBIX M TETEPOTCHHBIX CpEl.
Ienepanbnass mpoba, apOuTpaxkHas
npoba.  Pammommsamus.  AnmksoTa.
ITpuemst KOHIIEHTPUPOBaHHUS
Mukponpumeced.  CopOuuoHHBIE U
9KCTPaKIMOHHbIE METO/IBI
MPOOOMOATOTOBKH. Teepnodazunas| 12 10 8 20 50
JKCTpaKIUs (TDD),
KHUIAKOCTHO-XKHUIKOCTHAS ~ OKCTPAKIHS
(OKKD), KPUOKOHLIEHTPUPOBAHHUE,
MUKpPO-TDD, Mukpo-A0K3 c
BBICAJIMBAaHUEM, HHU3KOTEMIIEpaTypHas
MUKpPO-AOKD, SKCTPAKIHOHHOE
BBIMOPa)KUBAHUE; KBEUepC
(QUEChERS).

Anroputmel arTecTaluy | AJITOPUTMBI aTTECTALIUU

XpomaTorpaduueckux METOAHUK. |xpoMaTorpauIecKux METOIHK.
JlelicTBylolie ~ HOpPMAaTUBBL 110
KOHTPOJIIO MUTPHUPYIOIIUX
KOMIIOHEHTOB KOMITO3UTHBIX

MaTepuajoB B KOMITO3UTHBIX
Marepuasax HpaBHJ’ILHOCTB U IPEIU3UOHHOCTb.

I'panynpoBka xpomaTorpada. Onenka
CITyJaifHbIX U CHCTEMaTHYECKHX
MOTPEIHOCTEN TPAlyHPOBKH.

MeTobI BHYTPEHHETO U BHELITHETO
cTaHgapToB. MeTponoruueckoe
obecreueHre XxpomMaTorpahuIecKux
MeTo0B aHain3a. Obmue
3aKOHOJIaTeIIbHBIE TPEOOBAHUS K
HU3MEPEHHSM, €IUHULIAM BEJINYHH,
CTaHIapTHBIM 00pasIam, CpecTBaM
n3Mepennit. O6ume TpeboBaHus K 12 10 8 19 49
MeTouKaM (MeToaM) U3MEpeHHii (¢
yuaetoM TpeboBanuii denepanbHOro
3akoHa Ne 102-P3 «O06 obecnieueHnn
€IMHCTBA U3MepeHuily, [Ipukasza
Munmnpomropra P® Ne 4091 ot 15
nekabps 2015 r., TOCT P 8.563-2009,
I'OCT UCO/M3K 17025-2009,
NCO/MDBK 17025:2017). Cucrema
MEHEDKMEHTa JIabopaTopuu,
HCTIONB3YIOUIUX METOIbI
Xpomartorpaduueckoro aHajmsa,
MOATOTOBKA K aKKPEIUTaLUH.

Hroro| 72 54 54 117 297

5.2 Ilepeyenb J1a00OPATOPHBIX PadOT

l.

ANl

* N

CKopoCTh TepeMelleHHs] BellecTBa BO0JIb CJI0sI HEMOJBUXKHOM (a3bl ¢
KO2(PPUIIMEHTOM pacnpeiesIeHUs] 1 U30TepMOi cOpOIHH.
Xpomatorpapuyeckue NUKU OT BUJA U30TEPMbI COPOIIUU.

N3mepenue miomane u BbICOT MUKOB.

["a3o-agcopOuroHHas U ra30-KUAKOCTHAS XpoMaTorpadus.
BricokoadexTuBHAsS KanuiuisipHas XpoMaTorpadusi.

[ToarotoBka mnpoOsl. HopmanbsHOo-(pazoBass u obparieHHO-(a3oBas
xpomarorpadwus.

N30kpaTrdeckoe U rpaiu€HTHOE IIOUPOBAHUE.

DKCKII03UOHHAs XpomaTorpadusi.

TonkocnoitHas xpomaTtorpadusi.




10.Bnusitaue  CTpyKTypsl copOaToB Ha yACpKUBAaHUE Pa3IAYHBIMU
copOeHTamu.

11.CopOunoHHbIE U SIKCTPAKIIMOHHBIE METOIbI MPOOOIIOATOTOBKH.

12.Metponiornueckoe  oOecrieueHue  XpomaTorpauyeckux  METOOB
aHanu3a.

13.01eHKa ciayyallHbIX U CUCTEMATUYECKUX TOTPEIIHOCTEN IPalyHpPOBKH.

14.I'panyupoBka xpomatorpada.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTtBMM ¢  y4eOHBIM IUIAHOM  OCBOEHHE  JAUCIMILTUHBI
IPELyCMaTpUBAET BBINOJIHEHUE KYpCOBOIO IMPOEKTAa B 7 CeMeCTpe sl O4YHOMU
(dbopMbI 00yUeHHS.

[IpumepHbIe TEMBI KypCOBOW PaOOTHI:

1. Uctopust pa3BuTHs METO/Ia XpOMATOrpapruecKoro pas3ieneHusl.

2. Pa3mbiBaHue XpoMatorpaguueckoil 30HbI U (HU3NUECKUE MPUUUHBI 3TOTO
SIBJICHUSL.

3. Kunernueckue Teopuun XxpoMatorpaduu.

4. TeopeTruecKkre OCHOBBI METO/1a Fa30BOI XpomaTorpaduu.

5. Knaccudukanus xpomarorpa@uueckux J€TEKTOPOB M MX BaKHEHIINe
XapaKTEPUCTHUKHU.

6. AHaNIUTUYECKUE XapaKTEPUCTUKU COBPEMEHHOW BBICOKOA((EKTUBHON
xpomatorpaduu (B2XKX).

7. Metonbl oTO0pa pod U3 Ta30BbIX, )KUJIKUX U TBEPIbIX TOMOTEHHBIX U
FETEPOreHHBIX CPEI.

8. CopOLMOHHBIE B KCTPAKITMOHHBIE METOABI TPOOOTIOITOTOBKH.

9. MeTtposoruyeckoe obecredeHre XxpoMarorpapuueckux MeTo10B aHaIH3a.

10. Cucrema MeHEIKMEHTa JIaDOPATOPUM, HCIOIb3YIOLUIUX METOIbI
XpoMaTorpaduuecKkoro aHanusa.

3amaumn, pemaeMbie MPH BBITTOJIHEHUU KypCOBOM pabOTHI:

— OTPEAEISAETCS aKTyalTbHOCTh TEMBI,

— IPUMEHSETCS aKTyaJIbHOCTh Ha TIPAKTHKE;

— (hOpMHUPYIOTCS HaBBIKU CAMOCTOSATEILHON pabOTHI;

— opMuUpyeTCS HHAUBUTYAIbHBIN CTUIIb U3JI0KESHHUS.

KypcoBoii mpoekt BkiIrowar B ceOs rpauueckylo 4acTb U
pPacueTHO-MOSICHUTENIBHYIO 3aITUCKY.

7. OHEHOYHBIE MATEPHUAJIBI 1JISI TPOBEAEHUS
MMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCSI IO
JAUCHUIIJIMHE

7.1. Onucanune mokaszarejieil 1 KpUTepreB OUEHUBAHUS KOMIIETEHIIUI
HA Pa3jIMYHbIX ITanax ux (pOpMUPOBaAHUS, ONMCAHUE IIKAJ OLlEHUBAHUS

7.1.1 JTan TeKymero KOHTPOJIs

Pe3ynbTaThl TEKyIIEro KOHTPOJIS 3HAHUH M MEXCECCHOHHOM aTTecTalllu



OLCHUBAIOTCA I10 cnezlyromeﬁ CHUCTCMC.

«aTTECTOBAH»,
«HE aTTCCTOBAH.
Komme- Pe3yabTaThl 00yueHus, Kpurepun
XapaKTepusylouue ATTecTOBaH He aTTecTroBaH
TCHINHA ¢(hopMHPOBAHHOCTL KOMIIETEHLUMH OICHMBAHHA

T1K-9 3HaTh OCHOBBI teopun|TecT Brimostnenue pabor | HeBwimoHeHne
xpomarorpagud U METOAHKH B CPOK, paboT B CPOK,
UACHTU(DUKAIIA BCIIIECTBA, MPEyCMOTPEHHBIN B| IPEIYCMOTPEHHBIN
UCTOJIb3YEMbIE B HOPMATHBHBIX pabounx B paboumx
MaTepuanax mpu (GpopMUPOBAHHUH nporpaMMax porpamMmax
TEXHOJIOTUYECKUX IpOLECCOB
N-1nkco
yYMETh TPOBOJUTH OTOOp mpol,|Perienue cranmaptheix | Beimomuenue pador | HeBbinmonaHeHue
MPOOOIIOArOTOBKY, KAUECTBCHHBIH [[IPAKTHYCCKHX 32124 B CPOK, paboT B CPOK,
1 KOJIMYECTBEHHBIN aHAIN3 B XOJI€ MpeyCMOTPEHHBIHN B| IPEyCMOTPEHHBIN
TEXHOJIOTUYECKUX IPOIECCOB U pabouux B pabounx
onepanuii ananmmza MJI-2yx.o porpaMmmax TporpaMmmax
BIIAJICTh MeToaukamu |Pemenne npuknaaaeix | Bemonmnenne pabot | Hespimonaenne
MIPUMEHECHHAS OTIpe/IeIeHHBIX [3a/1a9 B KOHKPETHOM B CPOK, paboT B CpOK,
XpoMaTopradynIeckux MpoIeccoB, |IPeIMETHON O0NacTH  |IPexyCMOTPEHHBIH B | IpeTyCMOTPEHHBIH
a Takke crocobamu 0o0paboTKH pabouux B pabounx
MOJYYCHHBIX MAaCCHUBOB JTaHHBIX nporpaMMax porpamMmmax
N-3nic.9

7.1.2 dTan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHUI
Pe3ynbratel mpOMEXKYTOUHOTO KOHTPOJISI 3HAHUN OICHUBAIOTCSI B 6, 7
ceMecTpe AJis O4HOM (PopMbI 00yUEHHUS MO YETHIPEXOAIITbHOM CUCTEME:

COTJIINYHOY;
«XOPOLIOY;
«YZOBJIETBOPUTEIBHOY;
«HEYJOBJIETBOPUTEIBHO.

K Pe3yabTaThl 00y4eHus, K
oMIIe- XapakTepu3ywiime UTEPUHN
TeHWHst cq)pr“pl;Ba’;m':m ougﬂﬂngﬂnﬂ OT1auvHo Xopomo Ynosa. Heynosa.
KOMIIETCHIIUH
T1K-9 3Hath  OCHOBBI  Teopuu|TecT Brmonnenue | Beimonnenue | Bemmonnenne | B tecte
XpoMaTorpaguu ¥ METOTUKHI tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- | menee 70%
WICHTU(QUKAIINN BEIIECTBa, 100% 90% 80% [IpaBUJIbHBIX
UCIOJIb3YEMBIE B OTBETOB
HOPMAaTUBHBIX MaTepuajgax
npu (dhopMupoBaHuu
TEXHOJIOTMYECKHUX
npoueccoB M-1px.9
yMeTh MpoBOAUTH 0TOOp|Pemenue 3anayu [Iponemonctp |I[Iponemonctp| 3anauu He
npo0,  MPOOOMOJATrOTOBKY,|CTAHIAPTHRIX | PEIICHEI B HpOBaH HpOBaH pelieHbl
Ka4ueCTBEHHBIHN U |TIPAaKTUYECKUX | TOJHOM BEpPHBIN X0/l | BEpPHBIA X0
KOJIMYECTBEHHBIN aHanmW3 B|3amad o0BeMe U pemeHus pereHus B
xoJe TEXHOJIOTHIECKUX MOJY9YEeHBI | BCEX, HO HE |OONBIIMHCTBE
MPOIIECCOB W OmIeparui BEPHBIC MTOTyYCH 3amaq
ananu3a M-2 k.o OTBETHI BEpHBIN OTBET
BO BCEX
3a/1a4ax
BIIAJIETh Metoaukamu |Pemenue 3anauun IIponemonctp |I[Iponemonctp| 3amauu He
MPUMEHEHHUS ONPEJCICHHBIX |IPUKIAHBIX | pELICHBI B HpOBaH HUpOBaH pelieHbl
XpoMaropraguaeckux 3a/1a4 B [IOJIHOM BEpHBIN X0J | BEpHBIN X0
MPOLIECCOB, a TaK)Ke |KOHKPETHON o0beMe u peuieHust peuieHus B
criocobamu 00paboTKH |IpeAMETHON MOJYYCHBI | BCEX, HO HC |OOJNBIIMHCTBE
MOJTy4YEHHBIX MacCCHBOB|oOnacTu BEpHbIE [IOJIy4EH 3a1a4
naHHbiX U3k OTBETHI BEPHBIN OTBET
BO BCEX




I I I | samasax | I |

7.2 IlpumepHblii mNepeYyeHb  OLEHOYHBIX CpeACTB  (THUIOBBIE

KOHTPOJIbHBbIE 3aIaHUsl WJIM MHbIE MaTepHuasibl, HeOOXOAUMBIE IJIsl OLEHKHU
3HAHUW, YMEHUI, HABBIKOB U (MJIH) ONbITA I€ATEILHOCTH)

1.

7.2.1 IlpumepHblii IepevYeHb 3a1aHUI 1JI51 MOATOTOBKH K TECTUPOBAHUIO
Cymnocts xpomatorpammbl I'KX:
A) 3aBUCUMOCTH CHJIBI TOKA | OT TemMmnepaTypsl
b) 3aBucuMocTh cuiibl Toka I OT BpeMeHu yaep:KuBaHus
B) 3aBUCHMOCTh MHTEHCUBHOCTH CHTHa&JIa JETeKTopa (OpIuHaTa) OT BPEMEHH yepKUBaAHUS

(abcrmcca) KOMIIOHEHTa CMECH

F) JIMHEHAs 3aBUCUMOCTh HHTCHCUBHOCTH CHUTHAJIa ACTCKTOPA OT KOHOCHTPAIMHU KOMIIOHCHTA

CMECHU

J) rpadmueckast 3aBUCUMOCTh MHTCHCUBHOCTH CHTHAJIA JIETEKTOpa (0Ch aOCIMCC) OT BPEMEHHU

IPOXOKACHUS SJUIIOEHTA Yepe3 KOJIOHKY (OCh OpAMHAT)

2.

7.

Kak Ha3bIBaeTcs XxpoMoTorpaduueckuii MeTo/1, B KOTOPOM 3JIIOJHT - ra3, a MOJABHKHAS
(¢a3a - TBepaoe BenecTBO (COpOEHT):

A) razoaacopOionHas xpomaTtorpadus

b) razoxxuakoctHast xpomaTtorpadus

B) xuakocTHO-aicopOMOHHast XpoMarorpadus

I') KUAKOCTHO-)KUIKOCTHASL XpoMaTorpadust

J) pactipenenurensHas XxpoMarorpadus

YkaxkuTe CyIHOCTH HOHOOOMEHHOM XpoMaTtorpaduu:
A) ocHOBaH Ha 0OMEHE MOHA TUTPAHTA C HOHOM aHAIM3UPYEMOTO BEIIECTBA

b) ocHoBan Ha oOpaTuMOM OOMEHE MOHOB pacTBOpa THTPAHTA U MOHUTA
B) 510 paBHOBeCHBIIf OOMEH HOHOB CTaHAAPTHOT'O BEIIECTBA C ONPEIEIsieMbIM HOHOM
I') oOpaTtumplii 0OMEH HOHOB aHATU3UPYEMOM CMECH C HOHOTCHHBIMH T'PYIIIIAMHA HOHUTA
J1) ocasxxieHue MOHOB pa3lIesieMOl CMECH KaTUOHUTAaMU WM aHUOHUTaMU

J1r0at — 3T0:
A) BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS COJIeprKaliie B OOKOBOW 11€MU HOHOTE€HHBIE TPYIIIIbI
B) nonuT 06MeHUBaIOMIMI MPOTOH HA KATHOH 3JIEKTPOJIUTA
B) nonut oOMeHuBarOmuUi THIPOKCHU]T MOH HA aHHOH 3JIEKTPOJIUTA
I') monBwxkHas daza (ra3 WM KHUAKOCTh) JBIDKYIIASACS OTHOCHUTEIBHO COPOCHTY
J1) pacTBOp BBHITEKAIOMINUNA U3 XpoMaTorpaduuecKol KOJIOHKH

DJI0EHT — ITO:
A) BBICOKOMOJIEKYJISIPHBIE COSMHEHUS COACpIKaIe B OOKOBOW I[ENM HOHOTEHHBIE TPYIIITBI
b) nonuT oOMeHHMBarOMIMi TPOTOH HA KATHOH AJIEKTPOJIUTA
B) nonnt 0OMeHUBAOIMINN THIPOKCH]T MOH HA aHHOH JIEKTPOJIUTA
I') mogBuxHas aza (ra3 WM KUJIKOCTh) JBWIKYIIASACS OTHOCHUTEIHLHO COPOCHTY
J1) pacTBOp BBITEKAIOIINNA U3 XpOMaTOrpauIecKoil KOJOHKU

Ykaxure o0uiee onpeaeieHne HOHUTOB:
A) BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS COJIeprKaliie B OOKOBOW 1€ HOHOTE€HHBIE TPYIIIbI
B) nonuT 06MeHuBaIOMINI MPOTOH HA KATHOH 3JIEKTPOJIUTA
B) nonut oOMeHuBaOmuUi THIAPOKCHU]T HOH HA aHHOH 3JIEKTPOJIUTA
I') monBwxkHas daza (ra3 WM KHUAKOCTh) JBIIKYIIASACS OTHOCHUTEIBHO COPOCHTY
J1) pacTBOp BHITEKAIOMINUNA U3 XpoMaTorpaduuecKoi KOJIOHKH

Katrnouur —3To0:



A) BBICOKOMOJIEKYJISIPHBIE COSMHEHUS COAEpIKaIe B OOKOBOW 1IENM HOHOTEHHBIE TPYIIIIBI
b) nonuT oOMeHHMBaIOMIMi TPOTOH HA KATUOH AJIEKTPOIUTA

B) nonnt 0OMeHUBAOINN THIPOKCH]T MOH HA aHHOH JIEKTPOJIUTA

I') mogBmxHas aza (ra3 WM KAJIKOCTh) JBWIKYIIASACS OTHOCHUTEIHLHO COPOCHTY

J1) pacTBOp BBITEKAIOIINKA U3 XpOMaTOrpauuecKoil KOJOHKU

8. AHuHOHMHT —3TO:
A) BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS COJIeprKaliie B OOKOBOW 1€ HOHOTE€HHBIE TPYIIIIbI
B) nonuT 06MeHUBaIOMINI MPOTOH HA KATHOH 3JIEKTPOJIUTA
B) nonut oOMeHuBaOmUi THIPOKCHU]T MOH HA aHHOH 3JIEKTPOJIUTA
I') monBwxHas daza (ra3 WM KHUAKOCTh) JBIIKYIIASACS OTHOCHUTEIBHO COPOCHTY
J1) pacTBOp BBHITEKAIOMINUNA U3 XpoMaTorpaduuecKoi KOJIOHKH

9. Xpomarorpamma — 310:

A) 3aBUCUMOCTb HHTEHCUBHOCTH CUTHAJIA IETEKTOpa (OpAMHATa) OT BPEMEHM YACPKUBAHUS
(abumcca) BemecTBa B KOJIOHKE

b) xpuBas ckaukooOpa3HOW 3aBUCUMOCTH CHJIBI TOKA OT IMOTEHIIMANA Ha JIEKTPoax
(BosbTaMIIepHast XapaKTEPUCTUKA)

B) 3aBUCHMOCTH BEJTMUMHBI TOKA HACHIILIEHUS OT oObeMa MpHOABICHHOTO TUTPAHTA

') 3aBUCUMOCTb JIEKTPOABIKYILEH CHJIBI MEXAY CTaHAAPTHBIM U MHAUKATOPHBIM
3NIEKTPOAAMHU OT 00beMa MPUOABICHHOTO TUTPAHTA

J1) n3MepeHue 3aBUCUMOCTH  JIEKTPOIIPOBOJHOCTH  THUTPYEMOTO PACcTBOpA JIEKTPOIUTA
0T o0beMa pruOaBIEHHOIO TUTPAHTA

10. Kakoii napamerp xpomatorpammsl (I'’/KX) ncnosb3yror 11 00Hapy KeHHsl BellleCTBA B
cMecH:
A) BenmnuuHa Rf
b) motenmman nomyBosHbl E
B) Bpems ynepkuBaHUs KOMIIOHEHTA CMECH B XpOMATOTrpapruecKoi KOJIOHKE
I') niomane nsATHAa Ha XpoMarorpadUyeckoi MIaCTUHKE oNpeeseMas INIaHUMETPUUECKU
J1) muiomaap nmuka Ha XpoMaTorpaMme

11. Kakyro ¢pynknuio BbInogHsSIET Xpomarorpadguueckasi kojoHka B I'KX:
A) UCTOYHHK CHUTHaIA
b) cenexrop
B) nerexrop
I') npeoGpazoBarenp

) peructparop

12. Kakoii mapaMeTp TOHKOCJOWHOH XpoMarorpauu MCHOJb3YIOT JIA ONpenaeeHus!
BellecTBAa B CMECH:
A) BenumunHa Rf
b) norenuuan nonysosnsl E;
B) Bpemst yaepxuBaHUS KOMIIOHEHTa CMECH B XpoMaTOorpaduyecKoil KOJIOHKe
I') momane natHa Ha XpoMaTorpaduuecKoi MIaCTUHKE onpeesseMas INIAHUMETPHUIECKH
J1) miomaap nuka Ha XpoMarorpamme
13. Yka:xkute mnapaMerp, MO0 KOTOPOMY KJacCH(PUUHUPYIOT pacnpeaeuTebHYI0
xpoMarorpaguio:
A) MexaHU3M pa3/iesieHUs
b) anmapatypnoe odopmienue
B) arperarnoe cocrosiaue a3
I') ctoco6 xpomarorpadupoBanms



J1) mocnenoBaTeIbHOCTh BBIX0/Ia KOMIIOHEHTOB U3 KOJTOHKH

14. 3akoHunTe (POPMYJIMPOBKY: IVIOMIAAb XPOMATOrpapuIecKOro NUKa XapaKTepusyer:
A) KaueCcTBEHHBINU COCTaB MPOOBI
b) nonHoty pa3neneHus
B) xonnyecTBeHHOE Co/lepKaHUE KOMIIOHEHTOB B TIpo0e
I') nocnenoBaTebHOCTH BBIX0Ja KOMIIOHEHTOB U3 KOJIOHKH
J) cioco6 xpomatorpadupoBaHus

15. Yepe3 KOJIOHKY, 3al10JIHEHHYI0 KaTHOHUTOM B H-popme, nponycTuiin pacrsop
cyabgara amMoHus. YTo HaxXoAUTCH B djIK0aTe:
A) consHast KUCI0Ta
b) Bona
B) ruapokcun aMMoHus
I') cepnas kucnora
) cynbdar aMmMmoHus

7.2.2 IlpuMepHbIii NepeveHb 3aJaHNH VIS pellleHUs] CTAHAAPTHBIX 3a/1a4

(3aoaua 1. Onpenenuts MaccoByl n0i0 (%) KOMIIOHEHTOB Ia30BOM CMECH MO CIEAYIONIAM
JTAHHBIM:

Komnonent:  [Ipoman byran Ilentan [ukmorexkcan
S, Mm° 175 203 182 35
k 0,68 0,68 0,69 0,85

Pewenue: Pacuetsl NpoBOAMUM 0 METOLY BHYTPEHHEN HOPMAIU3alMHU, COTJIACHO KOTOPOMY:
©; =S8 ki/ZS; k 100%,

I/Ie (; — MaccoBas JI0JIsl i-r0 KOMIIOHEHTa B cMecH, %o; S; — MJIOLaAb MHUKA i-T0 KOMIIOHEHTA; k; —
NONPABOYHBIM  KOA(Q(QHUIMEHT, OIpeneNseMblii UYyBCTBUTEIBHOCTBIO JETEKTOpa K i-My
KOMITOHEHTY.

Haitnem npuBeneHHy0 CyMMapHYyIO IJI0IIaAb TUKOB:

28k =175 0,68 +203 0,68+ 182'0,69 +35 0,85 =412,4.
Ortcrona maccoBas 1ot (%) nponaHa paBHa
o(nponana) = (175 0,68 / 412,4 ) 100% = 28,6%.

Omeem. MaccoBas nons mponana 28,6%.

AHaJIOTMYHO HaxoJIuM MaccoBble A0JMu ® (%) OCTaldbHBIX KOMIIOHEHTOB CMECH:
o(byrana) = 33,46%, o(nentana) = 30,46%, o(uukinorekcana) = 7,22%.

[Ipy BBHIMOJHEHHH aHAM3a [0 METOJY BHYTPEHHErO CTaHAapTa pacdyeT MPOBOMAT IO
bopmyne



®;=(Si ki) (Ser ker) R 100%,

riae Ser — TUIOMIAabh NMUKa BEUIECTBA, BBEJACHHOIO B KAYECTBE BHYTPEHHETO CTaHAAPTa; ko — €ro
HOIPABOYHBIA KOd(pdUIMEHT; R — OTHOIICHWE MacChl BHYTPEHHEro CTaHIapTa K Macce
aHaATM3UPYEMOil TPOOHI.

3a0aua 2. PeakUMOHHYIO MacCy IOCJI€ HUTPOBAaHUS TOJIYyoJla MPOAHAIU3UPOBAIA METOJOM
ra30)kKUAKOCTHOM XpomaTtorpaguu ¢ NPUMEHEHHEM STHIOEH30jla B KauyecTBE BHYTPEHHETO
crangapta. OrmnpenenuTs NPOLEHT HENpOpearupoBaBILIErO TONyoJa IO  CIEAYIOUIMM
9KCIIEPUMEHTAIBHBIM TAaHHBIM:

B3sTo Tonyona, r 12,7500
Bueceno stuibensona, r 1,2530
Sronyoras MM’ 307
kronyona 1,01
Somncensona, MM 352
ksranGersona 1,02

Pewenue: Pacyetr mpoBOIsT O METOTy BHYTPEHHETO CTaHAAPTAa, UCIIONB3Yys GOpMYyITy:
®;=(S;i ki) (Ser ker) R 100%,
[ToxcraBnsiem naHHBIE 3a1a4H B 3Ty POpMYTTy:
o; =307 1,01)/(352°1,02) (1,2530/ 12,75 ) 100 = 8,49%
Omeem.: 8,49%.

3aoaua 3: Jlna xpomaTtorpaduyecKoro ONpENeTeHUs HUKeNIs Ha Oymare, NPOMUTaHHON
PacTBOPOM TUMETHIITIIMOKCUMA, MPUTOTOBIIIA TPU CTAHIAPTHBIX pacTBopa. JlJis 3TOro HaBECKy
0,2480 NiCl, - 6H,0 pactBopuiiu B MepHO# Kos10e Ha 50 mut. 3atem u3 3Toit Koa0s! B3stiu 5,0; 10,0
1 20,0 M1 1 pazbaBuin B koibax Ha 50 miu. Mccnemyemslil pacTBOp Takke pa3d0aBUIM B MEPHOM
kos10e Ha 50 mu1.

[TocTpoiiTe KannOPOBOUHBIHM Tpaduk B KoopAauHaTax /i — Cni M ONPEIEIIUTe COJAepKaHNe
HUKEJS (MI) B MCCIIEAYEMOM PacTBOPE, €CIIU BBICOTA IMMKOB CTAaHIAPTHBIX PACTBOPOB paBHA /| =
25,5; hp, =37,5; h3 = 61,3, a BBICOTA MMHKa UCCIENYEMOTO pacTBopa paBHa /ix = 49,0 MM.

Pewenue: Haxomum maccy nukens B HaBecke NiCly 6H,O, yuuteiBas, uro M(NiCl, 6H,0) u

M(N1) — monspasie Macchl NiCl, 6H,O u Ni cooTBeTCTBeHHO paBHBI 238 r/MOob U 59 1/MOJb.
Torma macca Hukens B uccienyemoii HaBecke NiCl, 6H,O cocTaBut:

myi = (59 0,248) /238 =0,06151

0,0615r — 50 M1 conepkanue HUKeNs B mepBoit kosaoe 0,00615 r/50mn



Xr-5wMn
0,0615r — 50 M1 conepxanue HUKeINs BO BTopoii konbe 0,0123 r/50mn
X1-10Mn
0,0615 - 50 mu coneprkanne HUKENSA B TpeTheit kosoe 0,0246 1/50 mn
Xt - 20 M
Ha ocHOBanuu nNpOBEJEHHBIX pPACUYETOB CTPOUM TpaduKk B KOOpIMHATAX: s, MM —
conepxanue Hukens (C, r/50 mu). Ha rpagukx HaHOCHM BBICOTY IHKa MCCIETyEMOr0 pacTBOpa
h=49 MM 1 HaxOJHMM COJIEp>)KaHHe HUKENS B uccieayeMoM pactBope C = 18,45 mr/50mu.

Omeem: 18,45 mr.

3aoaua 4.Y nep>xuBaeMbIii 00bEM HECOPOUPYIOIIETOCS KOMITIOHEHTA cocTaBisieT 5 mit. Ha manHo#M
KOJIOHKE paccTosiHue ynepxwuBaHus (Ir) mpomaHa mpu pa3iuyHBIX CKOPOCTSAX THUArpaMMHOM
JICHTHI () COCTABIISCT:

Ne 1 2
I, MM 7 1,75
q, CM/MHH 6 1,5
W, MJI/MUH 60 60

[Torpemuocts omnpeneneHust lg coctaBiser 1 mm. J[pyrumMu MOTpEemIHOCTSAMH TMPEHEOPEYb.
Ornpenenutpb, B KAKOM CIy4ae BO3MOXEH KaueCTBEHHBINM aHAU3 MpOoMaHa.
Pemienne: kadecTBEHHBIM aHAIUM3 MIPOMAaHa BO3MOXKEH TOJIBKO MPU YCIOBUU, UTO €rO
yIepKUBaeMblii 00BEM Ha KOJIOHKE OTIMYAETCS OT yIep:KUBaeMoro oobrEmMa HecopOupyromerocs
KOMIIOHEHTa 3a TMpe/eiaMu JIOBepUTeNbHOro uHTepBaia. Eciu ynepxuBaeMblii 00BbEM
HecopOUpyIoIIerocs KOMIIOHEHTa IOMAagaeT B JOBEPUTENbHBIN HMHTEpBAN, TO YICpKUBAHUS
HCKOMOTO U HecopOMpyrollerocs KOMIOHEHTa OyAyT pa3inyarbcsi B Ipeneiax MOTPelIHOCTH.
Torga MCKOMBIN KOMIIOHEHT HE OYJET YIAEPKUBATHCS HA TAHHOW KOJOHKE M €r0 KaueCTBEHHBIN
aHainu3 OyneT HeBO3MOKeH. PaccMOTpUM BIUsSIHUE YCIOBUM CHATUS XpOMAaTOrpaMM:
Nel. Tak kak norpemHocTs u3Mepenus Ig cocrasiser 1 MM, To Ig Oyzer Menartscs ot 6 1o 8. Ham
HY>KHO PAaCCMOTPETh TOJIBKO HIKHIOKO TPAHUIy H3MEHEHUS lr, Tak Kak OHAa MOXKET IMTePECEKATHCS C
yIep KUBaHHEM HecopOupyromierocs: komrnonenta. [Ipu Ig=6 ynepxuBaembiii 00bEM paBeH:
1r_J_?m:.!‘1;_.\».-*:f,?—ll,u-z,u-z B0/ MuH 6w

q 60 ma/ 1uH
6 MJ > 5 MJI, CIIeIOBaTENbHO, YIAEPKUBAEMBI 00bEM OYJET OTJIMYEH OT yIEepPKUBAaeMOro o0bEmMa

HECOpOMPYIOMIETOCS KOMITIOHEHTa, H JUIsl TpomaHa OyAeT BO3MOXKHO KOJHYECTBEHHOE
ompeeeHue.
Neo2. Auasoruyno ¢ Nel:



VNM_IRW_[LTE-—HMM-ED}MJ’MHH_31M
BT g 15 aad/ MuH T

3 M1 < 5 M1, clleIoBaTENbHO, YIEPKUBAaeMbIii 00BEM MPOIIaHa, N3MEPEHHBIN B TAHHBIX YCIIOBUSIX,

OyzeT B mpezeliax ONIMOKH paBeH yIepKHUBaeMOMY OO0BEMY HECOPOMPYIOMIETOCS KOMIIOHEHTA.
KavecTBeHHast naeHTH(UKAIUS HEBO3MOKHA.

OtBert: B cinyuae ycioBuii Nel kaduecTBeHHast uaeHTU(DUKAIIAS BO3MOXKHA; B clIydae yCiaoBHil Ne2
KayeCTBeHHas UIEHTU(UKALIUS HEBO3MOXKHA.

3aoaua 5.Y nepxuBaeMbie 00bEMBI OyTaHa, IEHTAHA M TAHOJIA COOTBETCTBEHHO paBHBI 57, 152 u
78 mn. Paccuurars unaexc Kosaua ajis sranona.

Pemenue. Pacuér nanexcoB KoBaua mpousBoautcs o gopmyiie:
5 X 5 Fa]
[ = lgVe—IgVg
xT T mel T
lgVy —lgVy
Torpga, moxacrasiss mapaMeTpsl 3aa44 B YpaBHEHHUE, [TOJIy4acM:

-100+100-n

_1,892—1758 AN A — A7
x5 182-1.758 100+100-4=4316
Omeem: 431,6

3aoaua 6. PaccTosiHue OT MOMEHTA BBOJIa MPOOBI /10 BHIXOAAa HECOPOMPYIOIIETOCs KOMIIOHEHTA
cocTaBisieT 2,3 MM, 710 Beixona 2-metuwidenona 51 mm. [llupuna nuka 2-metuindenona y
OCHOBaHUs cocTaBisieT 7 MM. JIiMHa KOJIOHKH 3 M. BBIUHMCIINTE BBICOTY, SKBUBAJIEHTHYIO
TEOPETUYECKOM Tapeke.

Pemenue: Haitném 4ncio TeopeTudecKux Tapenok KOJOHKH:

= '51—2 312
n=16| x| =16 [2223] 7745
1 I‘iom ! \ ? !

Haiizém BOTT:
L 3000 mm .
BOTT === =3,87 o

Omeem: 3,87 MM.

3aoaua 7. Ha XxpomaTtorpaMme NeHTaHa U T€KCaHa BpeEMs yJepKUBaHUs COEIMHEHUI
cooTBeTcTBEHHO 37 1 54 c. lllupuHa NMKOB Ha MOJIOBUHE BBICOTHI paBHsIACh 4,7 ¢ JUId IEHTaHa U
6,8 ¢ nnst rexkcana. Paccunrtath creneHpb paszieseHus KOMIOHEeHTOB K.
Pemienue: creneHs pa3feiaeHus pacCUUTHIBACTCS 1O GopMyIIe:
K,= VR,E — VR,i
Hosit Hogiz)
[ToncraBnss B popMyily TaHHBIE U3 YCIOBHS 33[]a4H, MIOTy4aeM:
_24-37 _ 5

174 7+68

Omeem. cTeneHb pasznenenus pasHa 1,5. KoMmoHeHTs OyayT XOpOIIO pa3aensiThesl.

3aoaua 8. Ha xpoMmarorpamMMe oOHapy»XeHbI IMMKA METaHOJIa, dTaHOJIa U H-TIponaHoJa. Beicota
MUKOB paBHA coOoTBETCTBEHHO 37, 184 1 17 mm. llluprna nukoB Ha mosioBUHE BBICOTHI 2.8, 10.2, u


https://topuch.ru/trebovaniya-k-tehnike-i-tehnologii-fotosemki-na-dokumenti/index.html

2.4 MM COOTBETCTBEHHO. PaccunuTarh MpOIIEHTHOE COAEP)KaHUE KOMIIOHEHTOB B CMECH.
Pemenue: Haiiném ruionaam mMKOB KOMIIOHEHTOB:

Sma= 1,024 b1y

S yemanoma=1,024 37 114 2,8 114 =106 1 14°

S smom = 1,024 184 114 - 10,2 114 =1922 14 14°
S w—rpomsnons = 1,024 17 114 2,4 ia=42 1 14>

[IponieHTHOE CoNlepKaHNe KOMIIOHEHTOB PAaCCUUTHIBAETCA 1O (hopMmyIe:

Sx
@, === 100

S,

0
Torna:

_ 106 oo
Oreneror =051 1900742

_ 192
Omarr= 631920547 T 00 02
w 22 100=20

wwererer— 106 4 1920+ 42
Omeem: 5,1% meranona, 92,9% stanona u 2,0% H-nipoma”oia

3aoaua 9. Jns mOCTpOEHHUS TPaTyHPOBOYHOTO Tpaduika ameTHICATUIIUIOBOM KHCIOTHI OBLIH
B3STHI €r0 CTaHIapTHhIE pacTBOphl ¢ KoHueHTpamusmu 0.1, 0.2, 0.3, 0.4 u 0.5 wmr/m.
Xpomarorpapuueckuil aHajau3 AaHHBIX MPOO TMOKa3ad, 4TO IUIOMIAJM MHKOB CTaHJAPTHBIX
pacTBopoB GyayT paBHBI cooTBercTBeHHO 10, 21, 32, 41 1 49 MM, Jlanee Gbima B3sita TPo6Ga
HEU3BECTHOM KOHLEHTPALMK, IUIOIIAAh MHMKa KOTOpoH cocTtaBuia 37 MM°. Y CTaHOBHTB
KOHIICHTPALIMIO alleTHIICATULUIOBON KUCIOTH B HEU3BECTHOMU Tpo0e.

Pemenune: He06X0IUMO OCTPOUTH IPAAYHUPOBOUHBIN rpaduk. [ 3TOro Bocnoabzyemcs 000
MIpOrpamMMoOii, CIOCOOHO MTPOBOIUTH PAcUET METOI0M HauMeHbIuxX kBaaparoB (MHK, Advanced
Grapher, SigmaPlot, Excel u T. n.). [loctpoum B mporpamme rpaduk 3aBHCHMOCTH ILIOIIAIN
MTMKOB OT KOHIIEHTPAIIUi B pacTBOPE (CM. pUCYHOK).

VYpaBHeHHEM, OMUCHIBAIOIIUM JAHHYIO 3aBUCUMOCTb, SIBJISIETCS

S =938 c+1,2

[ToacTapisist B 3TO ypaBHEHHUE IIJIOMIA b KA MpoObI, mosrydaem ¢=0,37 mr/in
Omeem: 0,37 mr/n

3aoaua 10. Ilpn aHanu3e CTOYHBIX BOJ ObLIM OOHAPYKEHBI IUMETHIIAMHH, OCH3UIaMUH U
OeH3mIoBbIN crupT. [lmomanpk WX NMUKOB Ha xpoMarorpamme coctaBuia 180, 261, u 203 MM°
COOTBETCTBEHHO. B cMmech 3apanee ObUT JOOABICH ATUIIAMHMH B KayecTBE BEIIECTBA-CTaHapTa C



KoHIeHTpanmed S5 wr/n. Ilmomans nwka »STwiamMuHa cocraBuia 214 MM, Paccunrars

KOHIICHTpAIlMI0O KOMIIOHEHTOB B TpoOe, yumThiBas, 4yto f; Oymer paBen 1.09, 1.18 u 0.98
COOTBETCTBEHHO.
Pemrenue: PaccuntaeM CKOppEKTUPOBAHHBIC TUIOIIAAH TUKOB € yYETOM f:

S semammns = 1,09 180 14 =196, 2 11"
Ssnrvmns = L, 18- 261 01a" =308, 0 1ia°
S beus cugme = 0,98 - 203 2z =198, 9 mard®

YuurtriBas:
Com e
CX B Sx
[Tonyuaem:
Cﬂt Sx
c.=
x
Sem
[ToncraBnsist 3HaUeHUS B ypaBHEHHE, [TOTyYaeM:
Me . 5
5 —- 196,2 mm
|
c = =4 6 m2in
Gl e ALTAT R _ 5 f
214 nm
e a
o —-308,0 m
C = =72 m2/n
CeR IR 214 },-1,‘,.12 f
Me 5
5— 203 1
!
Cgens mupma 14 1,.11,.12 ‘4, TMmeln

Omeem: KOHIICHTpAIlUU TUMETHUIIaMUHA, OCH3UIIaMUHA U OEH3UJIOBOTO CIUPTA paBHEI 4.6, 7.2 u
4.7 mr/n

7.2.3 IlpumepHblil nepevyeHb 3aJaHU JJIM pellleHUs NMPUKJIATHBIX 32124
3apaua 1. Onpenenuts MaccoByto 1010 (%) KOMIIOHEHTOB ra30BOM CMECH IO
CJIEIYIOIMM JAHHBIM:

KOMI‘[OHCHT ITpoIlaH 6yTaH IICHTAH OUKJIIOI'CKCAH
CMECH

S, MM* 175 203 182 35

k 0,68 0,68 0,69 0,85

Omeem: wmaccoBas noiis (%) npornana pasHa ® (mpomnaxa) 28,6 %

o (byrana) = 33,46 %; o (nearana) = 30,46 %; o (mukiorekcana) = 7,22 %.
3agaya 2. I[llupuna ocHoBaHHs Xpomarorpaduyeckoro muka () MeTaHoJsa
coctaBisieT 16 MM. PaccTosiHue Ha XpoMaTorpaMMe OT MOMEHTA BBEJEHUS MPOObI
no cepeaunbl nuka wetaHosa (1) cocraBnser 8 cM. Bplumcnauth uucio
TEOPETUUYECKUX TAPEJIOK JAHHON KOJIOHKH.

Omeem: n =400.

3agaua 3. Uepes KOJOHKY, coaeprkaiyto 5,0 T katuonuTa, nponyctuian 250,0 mi
0,050 M ZnSO,. BriTekaromuii 13 KOJOHKH pacTBop codupanu nopiusmu mo 50,0
MJ, B KaXJ0W NOPLUM OMNPEACISUIA COJEPXKAHUE HOHOB IIMHKA W MOJYYWIIU
clenyrolre 3HaueHus KontenTpanuu (Moas/n): 1 —0,008; 2 —0,029; 3 — 0,038; 4 —
0,050; 5 — 0,050. Ompenenuth TOJHYIO JAWHAMHYECKYI0 €MKOCTh (MMOJIB/T)
KaTUOHUTA.

Omeem: NTMHAMUYECKasi EMKOCTh KATHOHUTA JIJI1 MOHOB IIMHKA paBHA!



K =7.50/5 = 1,50 mmous (1/2 Zn™).

3anaua 4. Paccuutate maccoByto a0it0 (%) KOMIOHEHTOB ra3oBOM CMECH IO

CJICAYIOIMM JaHHBIM, IIOJTYYCHHBIM METOJ0OM ra3oBOM XpOMaTOFpa(bI/II/II

BapUaHT I"a3 S, MM~ k
1 OTtaHon 3524 0,64
METaHOJI 13 0,58
2 Mertan 207 1,23
ATaH 4 1,15
3 JTUHUTPOOCH301 305 1,22
HUTPOOEH30JI 12 1,07
Omeem: Bapuant 1 —99,67 % u 0,33 %; Bapuant 2 — 98,26 % u 1,74 %; Bapuant 3

—96,52 % u 3,48 %.
3agauya 5. llupuna ocHoBaHUS XpoMaTorpauyeckoro Muka 3TaHOJa COCTABIISET
20 MM. Yucno TEOpETUUYECKUX TAPEJIOK IS 3TaHOJa HAa JAHHOW KOJOHKE PaBHO
2000. CkopoCTh IBWIKEHHSI IuUarpaMMHOW JIEHTBHI camormcma 1200 mw/4.
BoruncnuTe BpeMst yaepKUBaHUS 3TaHOIIA.

Omeem: 11 Mmun

3apaua 6. [llupuna ocHOBaHUSI XpOMAaTOrpapUUECKOro MUKa a30Ta cocTaBiseT 12
MM. PaccrosiHre Ha XpomaTorpamMmme OT MOMEHTa BBEIECHMSI NIPOOBI 10 CepeArHbI
MMKa a30Ta cocTanisieT 14 cM. BIYMCIUTD YHCIIO TEOPETUUECKUX TAPETIOK B JaHHOU
KOJIOHKE.

Omeem: 2780

3anaua 7. [Ipu onpeneneHnn 3TUIOBOTO CIIUPTA METOJIOM Ta30BOM XpoMartorpaduu
U3MEPWIH BBICOTY NHKOB B 3aBHCHUMOCTH OT MAacChl CHOHpPTAa W TMOJYYWIH
CleyIolre JaHHbIE:

m, MT' 0,2 0,4 0,6 0,8 1,0
h, MM 18 37 48 66 83

Hnsa 0.02 r ucciienyemMoro pactBopa MOJIy4€H MUK BBICOTOM 57 MM. BbIUHMCINTH
MaccoBY10 A0J1t0 (%) ATUIOBOIO CHIUPTA.

Omeem:3,58 %

3apaua 8. Paccuurtates maccoByto a0it0 (%) KOMIOHEHTOB ra30BOM CMECH IO
CJIEYIOLIMM JAHHBIM, MMOJTYYEHHBIM METOJIOM T'a30BOM XpoMarorpaduu:

Bapuanm 1
I'a3 S, MM k
benzon 20,6 0,78
Tonyon 22,9 0,79
OTHIOEH30II 30,5 0,82
KyMOJI 16,7 0,84
Bapuanm 2
I'a3 S, MM k
O-xcuion 16,7 0,84
M-KCHJIOJ 20,3 0,81




N-KCUJION 8,5 0,81
ATUI0EH301 304 0,82
Omeem: BapuanT 1-21,95%; 24,72%; 34,17%; 19,16%
BapuanT 2 — 22,52%; 26,40%; 11,05%; 40,03%.
3anaua 9. PeakiioHHYI0 Maccy TIOCIIe HUTPOBAHUS TOJyOJia MPOaHATH3UPOBAIIN
METOJIOM Ta30KUIAKOCTHOW XpomaTtorpaduyd ¢ NPUMEHEHHEM JTIJIOCH30Ja B
KauecTBE BHYTpeHHero cranjapra. Omnpenenutb MaccoByro gomo (%)
HEIMPOPEarupoBaBIIIETO TOIYOJIA MO CISAYIONUM YKCIIEPUMEHTATbLHBIM IAHHBIM:

BapUaHT B34ATO STonyona 5 k Ssturdensonas | K
Myronyonas I M3TI/U166H30I18.) MM2 MM2
r
1 12,75 1,25 307 1,01 352 1,02
2 15,26 1,09 108 0,79 158 0,82
3 25,16 1,28 80 0,79 109 0,82

Omeem: 1) 8.47 %; 2) 4,70 %; 3) 3,60 %

3agaua 10. Yepes KOJOHKY, 3alI0JTHEHHYIO KAaTHOHUTOM Maccoil 10 r, nponycTuin
250,0 mi1. Berxogsume u3 KoJoHKM nopuuu pactsopa rno 50,0 mur tutpoBanu 0,1 H.
pactBopoM Tuocyibdara HaTpusi Na,S,0; (f,; = 1) W NOAyuUsIu Clieayroue
€3yJIbTaThI:

ITopuwms pactBopa | 1 2 3 4 5
Pacxon 0 12,00 25,00 39,20 39,20
THOCylb(aTa  Ha
TUTPOBaHUE, MJI
BoluncnuTe OUHAMHUYECKYIO €MKOCTh (MMOJIB/T) KAaTHOHHTAa IO MEIU. €Cld

MOJIIPHAS Macca SKBHUBaIeHTa coctaBmser M(1/2 Cu®).
Omeem: 1,69(1/2 Cu*") .

3agaua 11. Onpenenure NPOIEHTHBIM COCTAB CMECH BEILIECTB IO CICIYIOIUM
JAHHBIM, TTOJTYYEHHBIM TPU Ta30BOM XpomaTorpaduu STHIOBOTO CIIUPTA:

CoenuHenus S k
OTaHom 35242 0,64
MetaHoma 13,4 0,58

Omeem: 3tanon — 99,64%, meranon - 0,36%

7.2.4 IlpumMepHbI NIepevYeHb BONPOCOB JIJIA MOATOTOBKH K 3a4eTy

He npenycMoTpeHo y4eOHbIM IIaHOM

7.2.5 IlpuMepHBIi epevyeHb 3aaHUil I MOATOTOBKH K 3K3aMEeHY

6 - cemecTp

1. B uem cyumHocTh XpomaTorpauueckoro pasaeneHuss MO METONIy: a)
ra3o0a7copOITMOHHON XpomaTorpaduu; 0) Ta30XKUAKOCTHOW XpomaTtorpaduu; B)
pacrpenenuTeabHoN KUAJKOCTHO-)KAJKOCTHOU xpomartorpaduu; r)
oOpaiieHHO-(pa30BOM  KUAKOCTHOM  Xpomarorpaduu; 1)  TOHKOCJIOWHOM
xpomaTorpaduu; €) FOHOOOMEeHHOM XpomaTorpaduu?
2. KakoBbl 0051aCTH TNPUMEHEHMs], JOCTOMHCTBA M HEIOCTAaTKU METOOB
ra30KUAKOCTHON XpoMarorpapuu?



3. KakoBel o0Omacti TpUMEHEHHWS, TOCTOMHCTBA M HEJOCTATKH METOJIOB
HOpMaJIbHO-(a30BoM 1 oOpareHHO-(ha3zoBoit BOXKX?
4. Kakue TtpeOoBaHUsI TPEIBABISAIOTCS K COpOEHTAaM W pPaCTBOPUTEINSIM,
npuMensieMbiM B HO u O® BDOXX? HazoBute Hamboisiee pacnpoCTpaHEHHbBIC
pactBoputenu u copoeHTsl B BOXKX.
5. Kakue cmnocobbl mnpuMeHSIOT Ui onpeneneHus 3G (PEeKTUBHOCTH
XxpoMaTorpaduuecKux pasaeiaeHui?
6. KaxoBbl 001acTu mpuMeHEHHsI, TOCTOMHCTBA U HEOCTAaTKH MeTo10B TCX?
7. Kakume TpeOoBaHUSA TMPEABABISIOTCS K KUAKON (haze B Ta30KHIKOCTHON
xpomarorpadpun? Kakue BemecTBa HCIONB3YIOT B Ka4eCTBE KUAKOW (a3bl, B
KaueCTBE TBEPJIOI0 HOCUTEIA?
8. [laiiTe ompezeneHusi CIeAyIOUMX MOHATUN: a) BBICOTA XpOMAaTOrpaduyecKkoro
nuka; 0) mupuHa XpoMaTorpadudecKoro MruKa; B) MPUBEACHHBIA YACPKUBACMBIN
00beM; T') 00ITUH yaep)KUBAEMbIN 00bEM.
9. B dyem cymHOCTh Kaue€CTBEHHOIO XpoMmaTorpauyeckoro aHajiuza 0
BEJIMYMHE YJEPKUBAEMOT0 00bemMa?
10. B dyem cymHOCTh METOAOB KOJMYECTBEHHOTO aHain3a: a) aOCOJIOTHON
KaIMOpOBKH; ©) BHYTPEHHEH HOpMaM3aluv (HOPMHUPOBKH); B) BHYTPEHHETO
cranaaprta?
11. B gem cymurHocTh HOHOOOMEHHOM XpoMaTorpahuu?
12. B 4WeM CymHOCTh IUIAaHAPHOW IKUAKOCTHOW Xxpomatorpaduu? Jlaiite
onpeneseHue Ry.
13. Ha yeM ocHOBaH kauecTBeHHbIN aHanu3 Metogamu [ KX u BOXX?
14. TlpuBenute npuMepbl aHATUTHYECKUX OMPEAEICHUNA METOJAaMHU OCaI0YHON U
pacnpenenuTenpbHOM xpoMarorpadguu Ha Oymare, YKaKHTE€ OCHOBHBIE CIIOCOOBI
W3MEPEHUN MPU KOJUUYECTBEHHBIX OMPEIEICHUSX.
15. KakoBbl 007aCTH NPUMEHEHHUS], IOCTOUHCTBA U HEJJOCTATKU &) TOHKOCIOWHOMN
xpomatorpaduu; 0) Ta30BOM XpPOMATO-MACC-CIIEKTPOMETPHUHU; B) KUIKOCTHOU
XpOMaTO-MacC-CIeKTPOMETPUH?

7 — cemecTp
1. OOBSCHUTH MPUHIIUI METOJIa XpOMATOrpaduyeCcKOro aHaau3a.
2. IIpeacraButh Kilaccu(PUKaALIMIO XpPOMATOIPAPUIECKUX METOJIOB B 3aBUCUMOCTH
OT MPUPO/JIbI MOJBUKHON M HEMOJBUKHOM (has3bl.
3. [IpeacraBuTh KIaccuDUKAIINIO XPOMATOTPAPHUIECKIX METOJOB B 3aBUCIMOCTH
OT ammapaTypHOro opopMIICHHS.
4. TlpenctaBuTh KIIaCCUPUKAIUIO XPOMATOTrPAPUIECKUX METOIOB B 3aBUCUMOCTH
0T croco0a MpoBeIeHUs Mpolecca XpoMaTorpapupoBaHusl.
5. latb TeopeTrnueckoe 000CHOBAHKE METO/Ia ra30-KUIKOCTHON XpomMaTorpaduu.
6. [IpencraBuTh apaMeTpbl BEIXOJIHOW KPUBOM B METOJIE Ta30-KUAKOCTHOM
XpoMaTorpaduu.
7. Onucatb METObI KAUECTBEHHOT'O aHaJIM3a M0 TapaMeTpaM yAEep>KUBAHUS B
ra3zoBoil xpomartorpaduu.
8. Omucath METOAbl KOJMYECTBEHHOTO aHAJIN3a Ta30BOM XpoMaTorpadum.

9. IlpencraButh criocoObl O1eHKH Y3 (PEKTUBHOCTH XpoMaTorpahuueckux
KOJIOHOK.



10. IIpeactaBuTh CIIOCOOBI OLICHKH CEIEKTUBHOCTH U Pa3AeIUTEIbHON
CHOCOOHOCTH XpoMaTOrpapuuecKux KOJIOHOK.

11. laTh npUHIMNHATIBHYIO CXEMY ra30BOr0 XpoMaTtorpada u TeXHUKY
BBITIOJIHEHUSI aHAJIM3A.

12. [lepeuncnuTh BEIECTBA, UCIIONb3YEMbIE B KAUECTBE HETIOABUKHBIX (a3,
TpeOOBaHUSI K HUM.

13. Onucath NPUHIUI MOJTyYEHHS aHATUTUYECKOTO CUTHAJIA.

14. TIpuBectu npumMep XpoMaTorpaguueckoro AeTeKTopa, OMucaTh MPUHIIUIL
JEHCTBUS I€TEKTOPa MO TEIJIONPOBOJHOCTH.

15. IIpencraBuTh METOABI MPAKTUYECKOTO pACYETa XPOMATOIPAMM.

16. JlaTp TeopeTHuecKkoe 000CHOBaHME METO1a MIOHOOOMEHHOI XpoMaTorpagu.
17. TlpenctaBuTh KiIacCUpUKAIINIO HOHOOOMEHHBIX MaTEPUATIOB.

18. TlpeactaButh Ki1accu(UKaIMIO METOJ0B HOHOOOMEHHOM XpoMaTorpagu.

19. [IpuBectu npumep paseneHusi CMeCU KaTHOHOB Ha KATHOHHUTAX.

20. IIpuBecTu npumep pas3eieHusi CMeCH aHMOHOB HA AaHWOHUTAX.

21. Omnucatp annapaTypHoe oOpMIIEHHE U TEXHUKY BBITIOJHEHUS aHATT3a
METOZ0M HOHOOOMEHHON XpoMaTorpaduu.

22. IIpencTaBuTh Kiaccu(pUKalnio METOA0B TOHKOCIOMHOM XpomMaTorpaduu.

23. KakoBbl 00J1aCTH IPUMEHEHUS], TOCTOMHCTBA M HEAOCTATKH a) TOHKOCIOWHOM
xpomartorpaduu; 0) Ta30BOM XPOMATO-MAaCC-CIIEKTPOMETPHUHU; B) KUIKOCTHOU
XpOMaTO-MacC-CIIEKTPOMETPHUH.

24. KakoBbl 005aCTH TNPUMEHEHHs, JOCTOMHCTBA U HEAOCTAaTKU METOOB
HOpMaJbHO-($a30Boi 1 0OparieHHo-pa3zoBoit BOXX?

25. Kakume TpeOoBaHMS TPEIBABISIOTCS K COPOGHTaM U pPacCTBOPHUTEINSM,
npumeHsieMbiM B HO® u O® B3XKXX? HazoBute Hamboiiee pacmpoCTpaHEHHBIC
pacTBOopuTENU U copoeHTH B BOXKX.

7.2.6. MeToauKka  BBICTABJEHUSA  OLEHKH TPA  TPOBEACHUU
NMPOMEKYTOUYHOM aTTeCTAUU

IK3ameH npo8oOUMCcs no mecm-ouiemam, Kaxcowlll U3 KOMOPbIX COOEePHCUM
10 eonpocos u 3aoauy. Kaowcowiii npasunvHulli omeem Ha 60Npoc 8 mecme
oyenusaemcs 1 o6annom, saodaua oyenusaemcs 6 10 6annos (5 6annoe eephoe
peuieHue u 5 6annos 3a eepHuiti omeen). MaxcumanvHoe Koauuecmeo HaAOPAHHbLIX
oannos — 20.

1. Oyenxa «Heyooenemseopumenvrnoy cmasumcs 6 ciyyae, eciu CmyoeHm
Habpan menee 6 6a108.

2. Oyenka «Yooeremeopumenvnoy cmasumcs 8 ciyuae, eciu CmyOeHm
Habpan om 6 0o 10 6annos

3. Oyenka «Xopowoy cmasumcs 6 ciyuae, eciu cmyoewm Haopanr om 11 0o
15 6annos.

4. Oyenka «Omauunoy cmaeumcs, eciu cmyoenm Habpanr om 16 0o 20

bannos.)
7.2.7 IIaciopT OLIEHOYHBIX MATEPUAJIOB
Ne /i Kontponupyemsie pazaenst (TeMbI) Kon § Haumenosanue
T CHUTUTMHBI KOHTPOJIMPYEMOH | OIEHOYHOTO CPEACTBa




KOMIIETEHIUHA
1 OcHoBHbIe  moOHATHS, omnpenenenus  u|[TK-9 Tect
TEOPETHIECKHE OCHOBBI XpoMaTorpadun
2 MeToe1 Ta30BOM XpoMaTorpadun I1K-9 Tect
3 MeToBI KUIKOCTHON XpoMaTorpadun I1K-9 Tect
4 Xpomarorpaduieckne cBoiictBa|[TK-9 Tect
MUTPUPYIOIINX KOMIIOHEHTOB KOMIIO3UTHBIX
MaTepraIoB
5 Mertoapt oTbopa mpod u npodomoarororkn |[TK-9 Tect
6 AJNTOPUTMBI arrectanuu |[TK-9 Tecr
XpomaTorpadudecKux METOJTUK.
JlelicTByroliMe HOPMATHUBBI 1O KOHTPOJIIO
MUTPHUPYIOMINX KOMIIOHEHTOB KOMITIO3UTHBIX
MaTepUaIOB B KOMIIO3UTHBIX MaTepHaiaX

7.3. MerToanueckue MaTepuajibl, OINpeAeJSONIAe MPOoUeAypPbI
OlleHMBAHMSA 3HAHUI, YMeHM i, HABBIKOB U (MJIH) ONBITA AeATeJTbHOCTH

TecTupoBaHue OCyIIECTBISIETCS, JIMOO MpPU TOMOIIM KOMIBIOTEPHOM
CHUCTEMbI TECTHPOBaHUA, JUOO C HMCIOJIb30BAHUEM BBIJIAHHBIX TECT-33JIaHUM Ha
oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBIISETCS
MpOBEpPKA TECTa 3K3aMEHATOPOM M BBICTABIISIETCS OILICHKA COTJIACHO METOAUKU
BBICTABJICHUS OIIEHKU MPU MPOBEJACHUU MTPOMEKYTOUHON aTTECTALINH.

Pemienne crTaHgapTHBIX 3aJa4 OCYIIECTBISECTCS, JHUOO NPU MOMOIIH
KOMITBIOTEPHON CHUCTEMBI TECTHPOBAHUSA, JIN0O C UCTIOIH30BAHNEM BhITAHHBIX 33144
Ha OyMakHOM HocuTene. Bpems pemenus 3agad 30 MmuH. 3aTeM OCYIIECTBISETCS
IpoBepKa pEIIeHUs 3aJad 3K3aMEHaTOPOM W BBICTABIISIETCS OLIEHKA, COTJIACHO
METO/IMKH BBICTaBJICHUS OLICHKU MIPU MPOBEJECHUU TPOMEKYTOUYHOM aTTeCTAlUH.

Pemenne mnpuKIagHBIX 3a4ad  OCYIIECTBISAETCS, JUOO TNpHU MOMOIIH
KOMITbIOTEPHOM CUCTEMbI TECTUPOBAHUS, JINOO C UCIOIB30BAHUEM BhIJJAHHBIX 3a7a4
Ha OyMakHOM HocuTelne. Bpems pemenus 3agady 30 MuH. 3aTeM OCYLIECTBISETCS
IpoBepKa pEIIeHUs 3aJad 3K3aMEHaTOPOM W BBICTABIISIETCS OLIEHKA, COTJIACHO
METO/IMKH BBICTaBJICHUS OLICHKU MIPU MPOBEJECHUU TPOMEKYTOUHOM aTTeCTAIUH.

3ammTa KypcoBOoi pabOThI, KypCOBOTO MPOEKTA WIJIM OTYETA IO BCEM BUIAM
MPAKTUK OCYILIECTBIISIETCA COTJIACHO TpeOOBaHUsIM, MPEAbSIBISAEMBIM K padoTe,
ONUCAaHHBIM B METOJMYECKNX Martepuaniax. [IpumepHoe Bpems 3allliThl HA OJJHOTO
CTyAeHTa cocTaBisieT 20 MUH.

8 YYEBHO METO/IMYECKOE U HTHO®OPMALIMOHHOE
OBECINEYEHUME JUCIUIIJIMHBI)
8.1 IlepeyeHb y4eOHOIl JHUTepaTypbl, HEOOXOAMMOW /I OCBOEHMS
AUCHUIINHBI
1. Apyros, }0.C. AHanu3 3arpsi3HEHHOW MOYBHI U OMACHBIX OTXO/I0B : MPAKTHYECKOE

pykoBojicTBO [DnekTpoHHbIi pecypc]: / FO.C. Ipyros, A.A. Poaun . M.
'JTabopaTopus 3nanuit' (panee 'bUHOM. Jlaboparopust 3nHanwmit'), 2015 469 c.
Pexxum moctyma: http://e.lanbook.com/books/element.php?pll 1d=70699




2.Kontoxos B. KO.Xpomatorpadus: yaeOHUK. [ DIEKTPpOHHEIN pecypc] -
Cankrt-IletepOypr: Jlanp, 2012. - 224 c. Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=4044
3.AHanutnyeckas xumus. KonruectBeHHbIN aHan3. OU3NKO-XUMAYECKUE METO/IbI
aHanu3a: yueOHoe nocobue [Inexrponnsiit pecypce] / FO. f. Xapuronos, /1. H.
JIxabapos, B. 0. I'puropbeBa. - M.: ID0OTAP-Menua, 2012. - 368 c. Pexxum
noctymna: http://www.studmedlib.ru/ru/book/ISBN9785970421994 .html

4. PynakoB O.b., BOXX. Copbarsl, copoentst u amoentsl / O.b. Pynakos, B.®.
Cenemenes, JI.B. Pynakosa / BTACY. Boponex. 2016. 205 c.

8.2 Ilepeyenr HH(pOPMANMOHHBIX TEXHOJIOTHMil, HMCIOJb3yeMbIX INpPH
OCYILIECTBJIECHHUN O00pa30BaTeJILHOI0 mpolecca Mo AUCHUIJINHE, BKJIKOYAS
nepeyeHb  JHMIEH3MOHHOTO TMPOrPAMMHOIO  O0ecleuyeHusi, PecypcoB
HH(POPMAIMOHHO-TEJICKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBpEeMEHHbIX
npogecCHOHAIBHBIX 023 JaHHBIX U HHPOPMATIMOHHBIX CMIPABOYHBIX CHCTEM:

UreHne JEKIMH OCYIIECTBISICTCS C HCIOJb30BAHMEM TIPE3CHTAIlUN B
nporpamme «Microsoft PowerPoint», u3ydeHne mapaMeTpoB XpoMaTrorpaMMm Ha
KOMITBIOTEPHOW  JIEMOHCTPAIIMOHHON  TporpamMMme  TpeHaKepe«KuakocTHbIi
xpomarorpady

HNuTepuer-pecypcesr:

Ananmutndeckas xumus B Poccun - http://www.rusanalytchem.org/default.aspx
Poccuiickuii XUMHKO-aHATUTHYECKUH TTopTal - http://www.anchem.ru/

Caiit g xpomatorpaductos - http://www.chromatograf29.ru/

CrartucTuka B aHAJTUTUYECKOM XUMHH - http://chemstat.com.ru/

Cro et xpoMarorpaduu -
http://bio.fizteh.ru/student/biotech/2006/hromatografiya.html

Teopus u npakTuka xpomarorpaduu - http:// www.chromatogramma.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA
1. Komnerorepusiit TpeHaxep « KuakocTHbIi XpomaTorpad»»
2. Ha6op nis TCX
3. Bechl aHanuTHUECKHE
4. llIxad cymmnbHbII

10. METOANYECKHUE YKA3ZAHUA JISA OBYUYAIOIIIUXCA 11O
OCBOEHMIO JMCHUIIJIMHBI (MO Y JIA)

[To nucuunnuue «Xpomarorpadpuyeckue METOAbl aHalIM3a KayecTBa MU
0€30MacHOCTH KOMIIO3UTOB» YMTAIOTCS JIEKI[UU, TPOBOASTCS MNPAKTUUYECKUE
3aHATHUS U 1a00paTOpHbIE PabOTHI, BHIMOIHIETCS KYpCOBOM MPOEKT.

OCHOBOl M3y4YeHMS JUCUMIUIMHBI SIBJSIOTCA JIEKIMM, Ha KOTOPBIX
U3JIaratoTcs HauOoJiee CyIIECTBEHHBIE U TPYAHbIE BONPOCHI, & TAKXKE BOIPOCHI, HE
HAIIEIINE OTpaXXeHHs B yueOHOI TuTeparype.

[IpakTHyeckue 3aHATHS HANpaBlIEHbl Ha MPUOOPETEHHE MPaKTUYECKUX
HABBIKOB pacyeTa rpaJlydpOBOYHBIX YPABHEHHI, METPOJIOTMYECKUX XapAKTEPUCTHK


http://www.studmedlib.ru/ru/book/ISBN9785970421994.html
http://www.chromatograf29.ru/
http://chemstat.com.ru/
http://bio.fizteh.ru/student/biotech/2006/hromatografiya.html

XpomaTorpauuecKkux METOIUK, KOTMYECTBEHHBIX XapaKTEPUCTUK XPOMATOTPaAMM..

3aHATHS NPOBOJATCS MyTEM PEIICHUSI KOHKPETHBIX 3a7a4 B ayAUTOPHH.
JlabopaTopHbie pabOThl BBIMOJHSAIOTCS HA JAOOPATOPHOM OOOPYIOBAHUM B

COOTBETCTBUU C METOJMKAMMU, IPUBEJICHHBIMU B YKA3aHUSIX K BBITIOJHEHUIO padoT.

Meronuka

BBITIOJTHCHHU A KypCOBOT'O ITPOCKTAa H3JI0KCHA B

y4€0HO-METOINYECKOM NOCOOMH. BBINOIHATH Tamnbl KypCOBOTO IPOEKTA JIOJIKHBI
CBOEBPEMEHHO U B YCTaHOBJICHHBIE CPOKHU.

KoHTpone ycBOeHMS Marepuasia AUCUMUILIMHBI MPOU3BOAUTCS INPOBEPKOU
KyPCOBOI'0 IPOEKTA, 3aIUTON KypCOBOIO IIPOEKTA.

Bun yuebnbIx
3aHATHHU

I[CHTCJII)HOCTB CTyacCHTa

Jleknsa

Harmmicanne KOHCITIEKTa JICKITHM: KpaTKo, CXEMaTHU4HO,
MOCIIEIOBATENhbHO (UKCUPOBATH OCHOBHBIC TOJIOKCHHUS, BBIBOJIBI,
GbopMyIUPOBKH, O00OOIIECHHS; TTOMEYaTh BAKHBIC MBICIH, BBIJCISITH
KJIIOYEBBIE CJI0OBAa, TepMUHBL. [IpoBepka TEpPMHUHOB, MOHATHHA C
MOMOIUIbIO SHIUKIIONEIUH, CIIOBAapeil, CIIPaBOYHUKOB C BBIMHCHIBAHUEM
TONKOBaHMW B Terpaab. (OO003HAUYCHHWE BOMPOCOB, TEPMHUHOB,
MaTepuaina, KOTOpble BbBI3BIBAIOT TPYIHOCTHU, IIOMCK OTBETOB B
pekoMeHyeMor JuTeparype. Eciam camoCTOSTENbHO HE yHaercs
pazo0paThcsi B MaTepuaiie, HeoOxoaumMo chopMyIupoBaTh BOMPOC U
3a/1aTh NMPENOJaBaATENI0 HA JICKIIUU WU HA MPAKTUYECKOM 3aHATHH.

[IpakTnueckoe
3aHATUC

KoHcriekTupoBaHue peKOMEHJyeMbIX HCTOYHHKOB. PabGota ¢
KOHCIIEKTOM JIEKIIH, MOJrOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM,
IIPOCMOTpP peKOMeHAyeMor nuTeparypsl. [IpociymmBanue ayauo- u
BHJICO3AITACEN o 3aJJaHHOMU TEME, BBIIIOJIHEHUE
pacueTHO-rpaUuecKuX 3aJaHuii, peleHue 3a7a4 N0 aJropuTMy.

JlaGopatopHnast pabora

JlaboparopHble  pabOTHI  TO3BOJSIOT  HAYYUTHCS  IPHUMEHSTH
TEOPETHUYECKHE 3HAHWS, MOJIYYEHHbIE Ha JIGKIUU TPH pEIICHUH
KOHKPETHBIX 3a7ady. YroObl Hamboyiee palUMOHANIBHO M  IOJHO
UCTIONIb30BAaTh BCE BO3MOXKHOCTH JIAOOPATOPHBIX JUIS MOJATOTOBKH K
HUM HEO0XOJUMO: CIIEAYeT pa300paTh JEKIMIO IO COOTBETCTBYIOIIEH
TEeMe, O3HAKOMHTCS C COOTBETCTBYIOIIMM pa3ieioM y4deOHHKa,
npopaboTaTh JOMOJHHUTEIBHYIO JIUTEpaTypy M HCTOYHHMKH, PELIUThH
3a1a4M ¥ BBITOJIHUTD APYTHE MMCHbMEHHBIC 3aJaHNsI.

CamMocTosTeabHas
pabora

CamocrosiTenbHass paboTa CTYACHTOB CIIOCOOCTBYeT TIyOOKOMY
YCBOCHUA y‘-IeGHOI‘O Marcpuraia n Pa3sBUTUIO HAaBBIKOB
camooOpazoBanmsi.  CamocrositenpHas ~ paboTa  mpeamnoJiaraet
CJICAYIOIINE COCTABIIAIOIINE!

- pabora ¢ TeKCTaMu: y9eOHUKAMH, CIIPAaBOYHUKAMH, JTOTIOJTHUTEITbHOM
JTUTEPATYPOi, a TaKKe MPOPaOdOTKa KOHCIIEKTOB JICKIIHIA;

- BBITIOJTHEHUE JIOMAITHUX 3a/IaHUI U pacyeToB;

- pa60Ta Haa TCMaMu IJid CaMOCTOATCIIbHOI'O U3YUYCHUS

- ydacTue B paboTe CTyJJeHYECKUX HAYIHBIX KOH(DEPEHIINH, OTMMITHALT,
- IOJIrOTOBKA K ITPOMEKYTOYHON aTTECTAlUU.

IToaroroBka x
IIPOMEKYTOUYHON
aTTecTaluu

['OTOBUTHCS K MPOMEKYTOYHOM aTTECTAIIMU CIIETYyEeT CHCTEMaTHYECKH,
B TEUEHHWE BCEro cemecTtpa. VHTEHCHMBHAs TOJATOTOBKA JOJDKHA
HAuaThCsl HE IMO3JHEE, YeM 3a MECAI-TIOJITOpa 10 MPOMEKYTOUHOU
arrecraiuu. JlaHHble Tmepen 3K3aMEHOM, OJK3aMEHOM TpU JHA
sdexTuBHEE  BCEro  WCIOJB30BaTh IS TIOBTOPEHUS U
CUCTeMAaTH3aI[Mi MaTepHuaa.




JIMCT PETUCTPAIIMM U3SMEHEHUIA

No
/o

[lepeueHb BHOCUMBIX U3MEHECHUH

JlaTa BHECEHUS
NU3MEHEHUMN

Iloamuce
3aBEYIOIIETO
kadeapoi,
OTBETCTBEHHOM 3a
peanuzanuio OITOIIT
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