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1 HOACHUTEJIBHASA 3AIIUCKA

1.1 Heab AuCHUNINHBI:

— 3HAKOMCTBO CTYJEHTOB C OCHOBaMM HayKM O IIOJIUMEpax M €€ BaKHEHIIMMHU
IIPAKTUYECKUMHU TPUIIOKECHUAMH,

— (popMupoBaHUEe y CTYJCHTOB 3HAHUW M YMEHUH, MTO3BOJSIONINX NMPHUMEHSITH OCHOBHBIC
TeopeTuyecKoro nonoxeHus kypca BMC k GuornoaumepHbIM 00bEKTaM.

1.2 Mecto aucuuninnsl B crpykrype OOII:

Juciummmba  «BBICOKOMOJIEKYJIIDHBIE  COCIMHEHHS» OTHOCUTCS K  JUCLUILUIMHAM
obs3arenbHOM yactu 0s10ka b1 (51.0.21)

JUis  OocBOEHMS JUCLUIUIMHBI «BBICOKOMOJIEKYJISIDHBIE COEIUHEHUS» OOydaroluecs
UCTIONB3YIOT 3HAHUS, yMEHUS, COOPMHUPOBAHHBIC B X0/1€ U3YUECHUs TUCIMILINH « Heopranuueckas
xumusa», «Opraauueckas Xumus», «duznueckas xumus», «KomtonaHas XumMus».

1.3 Iucuuniauna HanpasjeHa Ha popmupoBanue ciaeayromux komnerenumii: OIIK-1,
OIIK-2, TIK-1:

- OIIK-1. CnocobeH aHanu3upoBaTh U UHTEPIPETUPOBATH PE3YJIbTAThl XUMUYECKUX
9KCIEPUMEHTOB, HAOIIOACHUN U U3MEPEHUN, MHANKATOPAMM JIOCTHKEHUS KOTOPOIl SIBJIsSETCS:

e OIIK-1.1 CucremaTu3upyeTt U aHATU3UPYET PE3YJIbTATHl XUMUYECKUX SKCIIEPUMEHTOB,
HaOJIr01eHUH, N3MEPEHNUH, a TaKKe Pe3ysIbTaThl PACUETOB CBOIMCTB BEIIECTB U MAaTEPUAJIOB.

e OIIK-1.2 Ilpeanaraer UHTEPNPETALUIO PE3YIbTATOB COOCTBEHHBIX HKCIEPUMEHTOB U
pacueTHO-TEOPETUUYECKUX PabOT C HCIHOJB30BAHUEM TEOPETUYECKUX OCHOB TPAAUIMOHHBIX U
HOBBIX Pa3JIEIOB XUMHH.

e OIIK-1.3 @opmynupyeT 3aKiIIOYEHMs M BBIBOJABl 110 pe3yjbTaTaM aHalIu3a
JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX 3KCIIEPUMEHTAIBHBIX U PAaCUE€THO-TEOPETUUYECKUX padoT
XUMHUYECKON HAIPaBJIEHHOCTH.

- OIIK-2. CnocoGeH mpoBOAWTH C COOJNIOJEHWEM HOPM TEXHHUKH O€30IacHOCTH
XUMHUYECKUM IKCIEPUMEHT, BKJIIOYasl CUHTE3, aHAJIN3, U3yUYE€HUE CTPYKTYPbl U CBOWCTB BEILECTB
U MaTepUalioB, UCCIIEI0BaHKE MTPOLIECCOB C X YYaCTUEM, HHAMKATOPAMH JIOCTHKEHUS KOTOPOU
ABJIAETCS:

e OIIK-2.1 PaboTaer ¢ XMMHUYECKUMH BEIIECTBAMH C COOJIIOJIEHUEM HOPM TEXHHKH
0€30I1aCHOCTH.

e OIIK-2.2 CuHre3upyerT BellecTBa U MaTepuabl pa3HOil IPUPOJIbI C UCIOIB30BAHUEM
UMEIOLINXCSA METOIUK.

e OIIK-2.3 IlpoBoaWT cTaHAApPTHBIE ONEpPALMU IS ONPENCIICHUS XHUMHUYECKOTO U
(a30BOro coctaBa BEIIECTB U MaTepUaIOB HAa UX OCHOBE.

e OIIK-2.4 ViccnemyeT CBOWCTBA BEIIECTB M MATEPHAIIOB C UCITOJIb30BAHUEM CEPUIHOTO
HAY4YHOT'0 000pYIOBaHUS.

- [IK-1. Bnaneer cucremMoit pyH/1aMEHTAIbHBIX XUMHUUECKUX TTOHATUN U 3aKOHOB

e [IK-1.1 IloHMmaeT OCHOBHBIE MPUHLUIIBI, 3aKOHBI, METOJOJOTHUIO HM3y4aeMbIX
XUMHUYECKHUX TUCIUILINH, TEOPETUUYECKHE OCHOBBI PU3NYECKUX U (PU3UKO-XUMHUYECKHX METO/I0B
UCCIJIEJOBAHMS.

e IIK-1.2 Hcnone3yer (¢yHIaMEHTalbHblE  XUMHYECKHME  TOHATHUS B  CBOEH
npodhecCuoHaTBbHON NeSTENbHOCTH.

e [IK-1.3 HHTepnperupyeT TMONyYeHHBIE pPE3YIbTaThl, HCIOJB3ys Oa30BbIC IOHATHS
XUMHUYECKHUX AUCLUIIIMH.

1.4 IlepeueHb IIAHMPYEMbIX pe3yJbTATOB 00y4yeHusi. B pesynbrare wu3ydeHus
JUCLUIUINHBI CTYI€HT AOJKEH

-3HATh:

- (u3nYecKue U XMMUYECKHE CBOMCTBA BEIECTB U HOPMbI TEXHUKU O€30MaCHOCTH MpU
paboTe ¢ HUMH.

CTaHJApTHBIE METOIbI MOJTyUYEHHs], UACHTH(PHUKAIUN U HCCIIEIOBAHUS CBOMCTB BEIIECTB
¥ MaTepHaJIoB, ITpaBuja 00paboTKH 1 0(hOopMIICHHS pPe3yJIbTaTOB PabOTHI,



IMPOBOAUTH OLICHKY BO3MOXHBIX PHUCKOB.

yMeTb:

MNPUMCHATH 3HAHWA O BPCIAHBIX W OIMACHBIX CBOMCTBAX BCHICCTB IIPpU pa60Te C HHUMHU,

IMPOBOAUTD MPOCTBIC XUMHUYCCKHUC OIIBITHI IO IMMpCAjIaraCMbIM MCTOAUKAM.

BJIA/1€Th:

HABBIKAMHU TIPOBEJCHUS OIICHKHM BO3MOXXHBIX PHUCKOB TpU paboTe ¢ XUMHYCCKHUMH
BEIIECTBAMH.

© 0a30BbIMH HAaBBIKAMHM MPOBEICHUS XUMHUYECKOTO HKCIEPUMEHTa M O(GOPMIICHHS €ro
pe3yJIbTaToB.

1.5 O0masi TPya0eMKOCTh IMCHHUILIMHBI «BbICOKOMOJIEKYJISIPHbIE COEIMHEHUS»
coctasisiet S 3aueTHbIx enunull (ganee — 3E) (180 vacoB).

[IporpamMmma mnpeaycmaTpuBaeT H3yuy€HUE MaTepuaja Ha JIEKUUAX U JabOpaTOpHBIX

3ansaTuax. [IpegycmoTpena camocrosTesnbHast paboTa CTyI€HTOB 110 TeMaM U pa3zaeinaM. IIposepka
3HaHUH OCyIIECTBIIETCS PPOHTAIBHO, HHAUBUYATbHO.
1.6 O6bem AUCHMILVINHBI M BUABI Y4eOHOM /1esiTe IbHOCTH

O0neMm JUCHHUIIIMHBI U BUABI yqeﬁnoi?l HCATCIbHOCTH

Bun yueOHo# padboThl Bcero yacosn Cemectp 8
OO01mas Tpy10eMKOCTh 180 180
AyIUTOpPHBIE 3aHATHS 86 86

Jlexuun 34 34
JlaGopaTopHbIie paboThI 52 52
CamocrosiTenpHas padbora 58 58

By uTOrOBOTO KOHTPOJISL: 36 9K3aMeH

2 YYEBHO-TEMATUYECKOE IIVTAHUPOBAHUE

YueOHO-TeMaTHUECKHIi IIJIaH

Ne HaumenoBanue Bcero AyauTOpHbIE CamocrosiTeibHAs
TeM (pas/ieJioB) 4acoB 3aHATHA pabdora
Jlekuuu | JlabopaTopHbie
3aHATHS
| |BBenenmue 6 2 - 4
1 |Ucropust craHOBJICHHUS XUMHH| 6 2 - 4
BMC. PaboThl pyCCKHX VYEHBIX
Il |O0mue cBegeHus o 22 6 14 6
BbICOKOMOJIEKYJISIPHBIX
1 [OcHOBHBIEC MOHATHS U 2 4 2
onpeaenenus. Knaccuduxarms
1.1 |JIabopaTopHas pabota 1.| 4 - 4
KauectBennslii AJIEMEHTHBIN
aHaJIu3 MoJanumMepa
1.2 |JTaGopatopHas pabora 2. 4 - 4
Omnpenenenne GpyHKINOHATBHBIX
TPYIII B COCTaBE MOJIUMEpPA




1.3

JlaGopaTopHas pabora 3.
Onpenenenue coJiepKaHus

CBolicTBa MaKpOMOJIEKYI.
Kondopmanus u KoHGHUTyparust
MaKpPOMOJIEKYJI

2.1

JlaGopaTtopHas pabora 4.
KauecTBeHHBIN CTPYKTYpPHO-
IpyNIOBOW aHAJIU3 MOHOMEpA U
noJauMepa

CHHTE3 I0JHMEPOB

44

10

oo

14

Pa,I[I/IKaJ'IBHaH MMoJIMMEpuUu3anus

14

11

JlaGopaTopHas pabora 5.
CuHre3 TepmocTadbuiIn3aTopa
IIBX u onieHka ero

3¢ (HEeKTHBHOCTH

Honnas nonuMepusanus.
HMoHHO- KOOpAVHAIIMOHHAS

w

Comnonumepu3anms

SN

N

IMonukoHaeHcanus

o

4.1

Jlaboparopuas pabdota 6.
[MonyueHue monudITUIIEH(TATATA
KOHHeHCﬁHHeﬁ STUJICHIJINKOJIA 1N
¢TaneBoro aHruApUIa

Baskueiiiue npeacraBuTeIn
MOJIMMEPOB M UX MOJIyYeHHUEe B
NPOMbIIEHHOCTH

18

12

HJ'IaCTOMepLI, 9JIaCTOMCPHI,
CHHTCTHYCCKHEC BOJIOKHA,
JIAKOKPACOYHBIC MaTCPpUAJIbI

11

JlaGopaTtopHast pabora 7.
JecTpyKius U AeHaTypaus
MIPUPOAHBIX ITOJIUMEPOB

1.2

JlaGopatopHnas pabora 8.
N3ydenue cBOMCTB AMTOKCHIHOMN
CMOJIBI

1.3

JlaGopatopHnas pabora 9.
XHUMHUYECKUE CBOMCTBA BOJIOKOH

XuMu4ecKue CBOMCTBA
MAKPOMOJIEKYJI

28

10

12

PCaKL[I/II/I, HC IMPUBOAAIIUC K
N3MEHCHHIO CTCIICHU
MOJIMMEPHU3allU MAKPOMOJICKYJI

11

JlaboparopHas pabota 10.
XUMUYECKHUE MPEBPALLICHUS
MOJIMBUHUJIXJIOPUIA




1.2 |JIabopaTopHas padora 11. 6 - 4 2
N3ydeHue CBOKWCTB paCTBOPOB
MOJIMBUHUJIOBOTO CIIMPTA
2 |Peakmuu, npuBoasmme K 4 2 - 2
U3MEHEHHUIO CTETIEHU
MOJIMMEPHU3AIMH MAKPOMOJIEKY I
2.1 |JTabopaTtopHas pabora 12. 4 - 2 2
TepMuueckas aenonuMepu3anus
NOJMMETHIMETaKpUIIaTa
3 |Crapenwue u ctabunuzanus 4 2
VI [CTpykTypa u ¢pu3uko- 12 4 -
MeXaHHYeCKHe CBOICTBA
1 |Arperathsle, ha3oBbie U 6 2 - 4
dbusznyecKrue COCTOSIHUS
2 |PemakcaninoHHBIE SBJICHUS B 6 2 - 4
noJMMepax
VIl|PacTtBOopsI 22 6 8 8
BBICOKOMOJIEKYJISIPHBIX
1 |TepmoauHaMuKa pacTBOPOB 8 4 - 4
nosmmmepoB. CBoiicTBa
pPacTBOPOB MOJIMMEPOB
1.1|JIaGopatopnas  pabora 13.| 6 - 4 2
N3ydyeHue CBOWCTB pacTBOPOB
BBICOKOMOJIEKYJISIPHBIX
COECTMHEHU N
2 |KuIKoKkpuCTaIITUIeCKOe 4 2 - 2
COCTOSIHUE TTOJIUMEPOB.
KosonHelie nucnepcun
IK3aMeH 36
UTOro 180 34 52 58
HNuTepakTHBHOE 00yUYeHUE MO AUCHUITIUHE
Ne HaumeHoBaHue Bun ®opma Kou-
TeM (pa3aeJioB) 3aHATHA | MHTEPAKTUBHOIO BO
3aHATHSA 4acoB
1. | PagukanpHas moJMMepu3aIus JIK Jlexknus- 2
KOHCYJIbTaIlus
2. | JlaboparopHass pabora 1. KadecTBeHHBII JIK Pabota B Mambix 4
DJIEMEHTHBIN aHAIN3 MOJINMepa rpynmnax
3. | JlaboparopHass pabora 2. OrmpenencHue JIK Pabota B Mambix 4
(GYHKIIMOHATBHBIX ~ TPYNI B COCTaBe rpymnmnax
noJnuMepa
4. | JJaboparopHas pabora 3. OmpeneneHue JIP Pabora B ManbIx 4
COJIepKaHUsl METHIIMETaKpHIIaTa rpynmnax
5. | JJaboparopHast pabora 7. JlecTpykuus u JIP Pabora B ManbIx 4
JIeHaTypalysi IPUPOAHBIX MOJIUMEPOB rpynmnax
6. | JlaboparopHas pabora 8. I3yueHue CBOICTB JIP PaGora B Manbix 4
SMOKCUAHON CMOJIBI rpynmnax




7. | JJaboparopHast pabora 10. Xumuueckue JIP Pabora B ManbIx 4
HpeBpalleHNs NOJIMBUHIIXJIOPUAA rpymnmnax

8. | Jlaboparopnass pabora 13. H3yuenue JIP Pabora B ManbIx 4
CBOHMCTB PAacTBOPOB BBICOKOMOJICKYJISIPHBIX rpymnmax
COCIMHEHUN
HUTOI'o 30

3 COJEPKAHME TEM (PA3/IEJIOB)

| BBEJIEHME
Ponp monumepoB B KMBOM NMPUPOJE U UX 3HAYCHHUE KAaK IPOMBILIUICHHBIX MATEpUAJIOB.
[Tpeamer u 3a1auy HaAyKU O BBICOKOMOJIEKYJIIPHBIX COEIMHEHUAX (monuMmepax). Mecto Hayku o
NoJMMepax KakK CaMOCTOATENbHON (yHZAMEHTANbHOW OONACTH 3HAHHUA CPEOu JIPYTHX
(byHIaMEHTaJIbHBIX XUMHUYECKUX HayK. OCHOBHBIE MCTOPUYECKHME ITalbl ee pa3BuTHs. Bxian
PYCCKHX M COBETCKHX YYEHBIX B 3aPOKICHUU U Pa3BUTUH HAYKH O IIOJIUMEPAX.

Il OBILIME CBEAEHMA O BBICOKOMOJIEKVYJIAPHBIX COEIUHEHUAX

OcHoBHble TOHATHUS M ompeneneHus. llomumep, onuromep, COOTHOLIEHUE MOHATUN
«TI0JIUMEP» U «BBICOKOMOJIEKYJIIPHbIE COeAMHEHU». MaKkpoMoJIeKyJla U e XUMHUYECKOe 3BEHO.
Baxneiime cBOWCTBA OIMMEPHBIX BEIIECTB, 00YCIOBICHHBIEC OOJBIINMHU Pa3MEepPaMHt | IICTTHBIM
CTPOEHHUEM MaKpOMOJIEKYJI, KOTOpPbIE ONPEAEISIIOT UX MPAKTHUYECKYI0 3HAYMMOCTh KaK 0cO00ro
poaa marepuainoB, ux Ouosiormueckoe 3HaueHue. [loammepHoe cocTosiHME Kak ocobas dopma
CYILLIECTBOBaHMS BEILIECTBA.

Ponb ycpeaHeHHBIX XapaKTEPUCTUK IMPH OMHCAHUM CTPOEHHUS U CBOMCTB IMOJUMEPOB.
Crenenp nosmMmepH3alMM M KOHTypHas JuiMHa uenu. llommaucnepcHocTh. YcpenaHEHHbIE
MOJIEKYJISIPHbIE Macchl (CpeqHeuucsaoBass W cpeaHemaccoBas). MoJeKyJIspHO-MaccoBOE
pacnpeneneHue. MOMEHTBI paclpenenceHuss W CpeNHHE MOJIEKyJsipHble Macchl. [lapamerp
nonuaucnepcHoctu. Kondurypanus, crepeoxuMust 1 KOHQOpMaIus LETH.

Knaccugukaius noimmepoB B 3aBUCUMOCTH OT IPOUCX0XKJICHHSI, XUMHUYECKOT0 COCTaBa U
cTpoeHusi nonumepa. llpuponueie U cuHTeTMuYeckue  monuMmepsl.  OpraHuyeckue,
HEOPraHUYECKUE, DIIEMEHTOOPTaHWYECKUE NOJUMEPHI. JIMHEHHbIe, pa3BETBIEHHBIC, CIIMTHIE
noauMepsl. ['omomnonuMepsl, CONoJIUMeEpbl. bBIOK-comoaumepbl, NPUBUTHIE COIMOJIUMEPHI.
["'oMoOLIETIHBIE U TETEPOLIETIHBIE IOJTUMEPHI.

CpoiicTBa ~ MakpoMousieKyJ.  BHyTpumonekynspHoe  BpalmieHHWe U THMOKOCTh
MakpoMoJekyibl. Pazmep u popma makpomornekyi. CpeaHee paccTOSHUE MEXKIY KOHIIAMU LIETTH
U paguyc HHEpPIUM  MaKpOMOJEKYJbl KaK  XapaKTepUCTHKH, UyBCTBUTENbHbIE K
KOH(OPMALIMOHHOMY COCTOsIHHIO 1ieni. CBOOOIHO-COUwIeHEHHAas 1eNb KaK Hieaan3upOBaHHas
Mojieb THOKOI Makpomonekybl. CTaTUCTHKa CBOOOJHO-cousieHeHHOH 1ienu. CpeHue pazMepsl
MaKpOMOJIEKYJIBI C Y4YETOM IIOCTOSHCTBA BAJCHTHBIX YIVIOB. OHTpOIUIHAs (MOJEKYJSIpPHO-
KMHETUYecKasl) YIpYrocTb THOKOM M30JMPOBAHHOW 1LeMU. OHepreTudyeckue Oapbepbl
BHYTPEHHET0 BPALIEHUs U THOKOCTh pealbHbIX MOJIEKYJ. [IOHATHE O CTaTHCTUYECKOM CErMEHTE.
CBs13b THOKOCTH MaKpOMOJIEKYJI C UX XUMHUUECKUM CTPOCHHUEM: (DaKTOPBI, BIUSAIOLINE HA THOKOCTh
peanbHbIX Henel. TepMoaunHaMudeckas U KHHETH4YeCKast THOKOCTb.

VYnopsinoueHHble KOHPOPMAIMKM U30JIMPOBAHHBIX MaKpOMOJIEKYJ (OJTUIENTH b, OETIKH,
HYKJIEUHOBBIE KUCIIOTHI).

1l CUHTE3 [TIOJIMMEPOB

Knaccudukanus cnocoOOB MOMy4YeHUS CHHTETHUECKUX MoiuMepoB. llommmepusanus.

Knaccugukanus nonuMepu3auoHHbIX NPoLeccoB. MOHOMEPHI OJIMMEPU3aLIUH.



Papukanbnas nonuMmepuszauus. MHUIMUpOBaHHWE  pagUuKaIbHON  MOJIMMEpPHU3ALUU
(TepMuUecKoe, PaTMOXUMUYECKOE, (POTOXMMUYECKOE, BEIIECTBEHHOE). THUIbl HHHUIIMATOPOB.
Peakuuu pocra, oOpeiBa M mepemauu nenu. MexaHusm JeiicTBust MHruOuTOpoB. KuHeTHka
paguKaIbHOM  MOJHUMEPHU3ALMU IPU  MajblX CTENEHsAX mpeBpamieHus. llonstue o
KBa3MCTALIMOHAPHOM COCTOSIHUU. BinsHMEe Temmeparypbl U KOHLIEHTPAUUM HHHUIMATOPOB Ha
CKOpPOCTh PAJAMKAIBHON IMOJIMMEpPU3ALNNA, MOJIEKYJISPHYIO MAacCy U MOJEKYJSPHO-MACCOBOE
pacnpezenenue noiaumepa. OCoOOeHHOCTH paguKaIbHON MOJMMEPU3ALUU ITPU BHICOKHX CTETICHSIX
NPEBpALCHHS; «Telb-3¢heKT». PeakionHast cnocoOHOCTh MOHOMEPOB U Pa/INKAJIOB.

CriocoOslI poBeIeHUs paIuKaIbHONU MOJTUMEPHU3ALIIH.

HNonnas nommmepusanus. KarrnoHHas nonumepusanus. XapakTEpUCTUKAa MOHOMEPOB,
CIOCOOHBIX BCTYMATh B KATHOHHYIO nonmMepusanuio. Karanuzaropsl. Poct u orpannyenue pocta
LENel IPU KATHOHHOW MOJIMMEPU3ALMU. BissHuE Tpupoabl paCTBOPUTEIIA.

AHUOHHAsT TMOJIMMEpHU3alus. XapaKTepUCTHKa MOHOMEPOB, CIOCOOHBIX BCTYINaTh B
AHWOHHYIO nosmmMepusanuio. Katanusaropsl aHnoHHON nosimMepusanuu. Mannuuposanue, poct
Y OTpaHUWYEHUE POCTa LEenel Ipu aHMOHHOM noJiuMepu3anuu. «XKupbie» nenm.

HNonHO-KOOpAMHALIMOHAS TOJUMEpPHU3aLUs. [ OMOTEHHBIE U T€TEPOrE€HHbIE KaTAIU3aTOPBI.
Crepeocnienupuyeckue 3pHEeKTbl B peakusiX HOHHO-KOOPAMHAIMOHHOW TMOJIMMEpPU3ALIHU.
ITpuHIIMIIBI CUHTE3a cTepeoperynsipHbIXx noaumepoB. Karamusaropsl Lurnepa-Harra.

Lennas cononuMepuzanus. Y paBHEHUE U KPUBbBIE COCTaBa CONMOIMMEPOB. OTHOCUTENIbHAS
peaKIMoHHAasi CIOCOOHOCTH MOHOMEPOB.

Crynenuaras nonumepuzanus. OCOOEHHOCTH MOJMMEPHU3aUU IUKINYECKUX MOHOMEPOB.

TepMoanHaMuKa MOJUMEPU3ALINH.

ITonmukonaeHcanus. MoHoMmepel. THUMBI peakuuil MOJUKOHAEHCAUMU. TepMOoJIuHaAMHUKa
MOJUMKOHJICHCAIMK W  TOJMKOHJICHCAIIMOHHOE paBHOBecHe. MoJeKylsipHass Macca U
MOJIEKYJIIPHO-MACCOBOE PACIpEEICHUE MpU MOJIUMKOHAEHCAauuu. BiusHue crexuomerpuu,
MOHO(YHKIIHMOHATBHBIX TPUMECEH U MOOOYHBIX PEAKIIMi Ha MOJIEKYJISIPHYIO MacCy MPOIyKTOB U
oOpa3oBaHue  ceTyaThix  CTPYKTyp. OCHOBHBIE  pazNuuusi  MOJMMEPU3AIMOHHBIX U
MOJIMKOHICHCAIIMOHHBIX TTpo1ieccoB. [IpoBeieHne MOJMKOHAEHCAUH B PaCIIaBe, paCTBOPE U HA
rpaHuIle paszzena ¢as.

CuHTe3 U CBOWCTBa OJIOK- W TPHUBUTHIX comojuMepoB. [IpuBHBKa MaKpOMOJEKYJT Ha
MOBEPXHOCTH TBEPIbIX Tesl. OcoOble CBOMCTBA MPUBUTHIX U OJIOKCOMOIMMEPOB.

IV BAXXHEUILIME ITPEJICTABUTEJIN IIOJIUMEPOB U X I[TOJIYUYEHME B
[MPOMBIIJIEHHOCTH
IIpon3BOACTBO TONUATHUIIEHA, TOJIUPONWIEHA, IOJIWBUHUIXJIOPUAA, MOJIHUCTUPOIIA,
denonpopManbAETUAHBIX IUIACTMACC, KAalpoOHA, HEWIOHa, JlaBcaHa, IOJMAKPUIIOHUTPUIIA,
MOJIMMETHWIMETAKpUIIaTa, IOJUYpETaHa, CHHTETHUECKUX KayUyKOB, SIIOKCUIHBIX CMOJL.

V XUMUYECKUE CBOMCTBA U ITPEBPAIIIEHN S MAKPOMOJIEK VI

OcoO6EeHHOCTH XUMHUYECKOT0 MOBEICHUS MAKPOMOJIEKYI.

XUMUYECKHEe peakluu, HE NPHUBOJANINE K HW3MEHEHHMIO CTENeHH IOJMMEpU3aluu
Makpomodekyi. Iloaumepananoruunble U BHYTPUMOJIEKYIIsIpHbIE TpeBpatieHus. OcobeHHoCcTH
PEaKIMOHHON CIOCOOHOCTU (PYHKIMOHAIBHBIX TPYIMI MaKpPOMOJIEKYJ: BIUSHUE JIOKAIBHOTO
OKPY>KEHUSI, DJIEKTPOCTATHUECKUX B3aUMOCHCTBUI, KOH(MUTYpaluu, MaKpOMOJIEKYJISIPHOH U
HAJMOJIEKYJIIPHOU CTPYKTYphl; KOHIEHTPALMOHHbIE U COJbBaTallMOHHbIE 3 dekTsl. [Ipumepnl
MCIIOJIb30BaHUsl TIOJUMEPAHAIOIMYHBIX MPEBPAIICHUH U BHYTPUMOJEKYJSPHBIX pEaKUUd s
MOJTy4€HHUsI HOBBIX MOJIMMEPOB.

XVMHUYECKHNE PpEaKIMM, NPUBOJAIIME K H3MEHEHHIO  CTENEHUIIOIUMEPU3ALNH.
Mexmornekyisipable  peakiuu. CliMBaHUE TOJHUMEPHBIX Ienei. BynkaHuzanmus KaydyKoB.
Mexanusm BYJIKaHU3ALUU CEpON. ®dopMoBaHue IIOJIUMEPHBIX U3JCIIAN u3



PEAKIIMOHHOCTIOCOOHBIX OJIMIOMEPOB (OTBEpKAEHUE). DNOoKcuaHbIe cMoibl. Kiten. Beicbixanue
JIAKOB M KPACOK.

Paciieruienue MoJMMEpPHBIX LENed IoJ BIMAHUEM XMMHUYECKMX M (U3NYECKUX
BO3JIEUCTBUM. MexaHu3M LENHON U Clly4alHOU AecTpykumu. Jlenonumepusanus. Tepmudeckas,
MeXaHuuecKasi, GOTOXUMHUYECKas JeCTPYKIUUU. [ napoauTHuecKkas 1 OKUCIUTENbHas AECTPYKLUH.
Ponp pectpykumm npu  yrwimszanuu - nonnMepoB. CrapeHHEe IOJUMMEPOB B YCIOBHSX
sKcIutyatauuy. [IpyHIuns! crabunu3anuu noaumMepos. MexaHusm J1eHcTBUS CTaOMIIN3aTOPOB.

VI PACTBOPBI BBICOKOMOJIEKYJISIPHBIX COEJVTHEHUI

TepMoaAMHAMUYECKUI KPUTEPUA PACTBOPUMOCTH U J10KA3aTEINBCTBO TEPMOINHAMUYECKOU
PAaBHOBECHOCTH pPAacTBOPOB. OHTanbIUs M 3HTponus cmemenus. Teopus @Pnopu-Xarruuca.
Konnuraruabie CBOMCTBA PACTBOPOB MOJIMMEPOB. Y PaBHEHUE COCTOSHUS I0JIMMEpa B pacTBOpE.
OrpannueHHass pacTBOpUMOCTb. Da30Bble JaUArpaMMbl CHCTEM IOJIMMEP-PACTBOPHUTEIID.
Kputnueckue  temmepaTypel — pacTBOpeHus.  SIBiaeHust  pacciauBaHUs.  3aBUCHUMOCTh
pPacTBOPUMOCTH OT MOJEKYJApHOM Macchl. DU3MKO-XUMUYECKHE OCHOBBI (PPaKIIMOHUPOBAHUS
MOJIEKY L.

Heorpannuennoe u orpaHiueHHOE Ha0yXaHHeE.

[loBeneHre MakpOMOJIEKYJI B paCTBOPE U €r0 0COOEHHOCTH 10 CPAaBHEHHUIO € MTOBEACHUEM
HU3KOMOJIEKYJISIPHBIX BellecTB. OTKIIOHEHUS OT UACAIBHOCTH U UX NpU4YuHbl. HeBO3MyIlleHHBIE
pa3Mepbl MaKpOMOJIEKYJIbI B PACTBOPE U OLIeHKa rHOKocTU. OnpeneneHre MoJIeKyIIpHON MacChl
10 OCMOTHYECKOMY JABJICHUIO PACTBOPOB MaKpoMoJIeKysl. OTKJIOHEHHUS KaK METOJl OIPEEIICHUS
CPEIHEUNCIIOBBIX MOJEKYJSAPHBIX Macc. PaccesHue SIEKTpOMAarHUTHBIX BOJIH PAacTBOpaMuU
MaKpPOMOJIEKYJ  €r0 0COOCHHOCTH 10 CPAaBHEHUIO C PACTBOPAMH HU3KOMOJIEKYJISIPHBIX BEIIECTB.
OnpeneneHue MOJEKYJISIpHOW MacCchl M paadyca HHEPLUUU MAKpPOMOJEKYJ] W3 JaHHBIX IIO
paccesiHUIO CBETA.

I'unpoauHamuyeckue CBOWMCTBA MaKpOMOJIEKYJ B pacTBOpE U HMX OCOOEHHOCTH IO
CPaBHEHHIO C paCTBOPAMU HM3KOMOJIEKYJIIPHBIX BEIECTB. Bs3KoCTh pa30aBIeHHBIX pacTBOPOB.
[IpuBeneHHass M XapakTepucTUdecKass BA3KOCTU. CBS3b XapaKTEPUCTUUYECKOW BSI3KOCTU C
MOJIEKYJIAPHOM MAacCOM M CO CPEAHMMU pasMeEpaMHU MAKpPOMOJEKYJ. BUCKO3UMeETpUs KaK METOX
ONpENETCHUS CPEIHEBA3ZKOCTHON MOJIEKYISIPHON MaCCHhI.

Huddysus makpomonekyn B pactBopax. Juddy3us MakpoMoJeKys B MOPUCTHIE Tela.
['enpnpoHukaromas xpomarorpadus MakKpoOMOJIEKYJI.

CenumenTtanus MaKpOMOJIEKYIIL. Koncranta  ceauMeHTanuu. Onpenenenue
MOJIEKYJISIPHBIX MacC METOAaMH yJIbTpalueHTpU(yrupoBaHHUsl.

PactBOpbl  MONMMAIEKTPONUTOB. [IOMUKUCIOTHI, TOJMOCHOBaHMSA, MNOIMAM(OIUTHI.
CBolicTBa pacTBOPOB MOJIMANEKTPOIUTOB. [I[puMeHeHne MOAUIIEKTPOIUTOB.

KoHueHnTprpoBaHHbIE pacTBOPBI, F'EJIN, KOJUIOMIHBIE Jucnepcnn noaumepos. llepexon or
pa30aBJIEHHBIX PaCTBOPOB MAKPOMOJIEKYJ K KOHIIEHTPUPOBAHHBIM. ACCOIUAINS MaKpPOMOJIEKYJI
B KOHIIGHTPHUPOBAaHHBIX PacTBOpax U CTPYKTypooOpazoBaHue. CTpyKTypa KOHIEHTPHUPOBAHHBIX
pactBopoB M Tesneil. OcoOeHHOCTH TeYeHMsI KOHIIEHTPHUPOBAHHBIX PAacTBOPOB. MexaHHuYeckue
CBOMCTBa Tenell uX CTpyKTypHas uHTepnperanus. CXOACTBO M pa3inyUe MEXITY
KOHILICHTPUPOBAaHHBIMH PACTBOPAMM U IEIISIMU.

KuaKoKkpHCTaIUIMUECKOE COCTOSHUE TIOJIUMEPOB.

Pa3HOBHIHOCTH KOJUTOMAHBIX TUCHIEPCUI MTOJMMEPOB U (PaKTOPbl, 00YCIOBINBAIOIINE UX
cTabmin3anuio. JIaTekcol 1 UX NpUMEHEHHUE.

VII CTPYKTYPA U ®U3UKO-MEXAHUYECKUE CBONCTBA ITIOJIMMEPHBIX
TEJI

ArperatHeble, (pa3oBbie U GU3UIECKUE COCTOSHHS MTOJTUMEPOB.
CpoiicTBa aMOp¢HBIX NOIMMEPOB. Tpu Qusnueckux coctosHus. TepMoMexaHHUecKue
KpHUBBIE AMOP(HBIX MOJTUMEPOB.



Crexnoobpasznoe coctosiaue. OCOOEHHOCTH MOJUMEPHBIX CTEKO. YTIpyrue aehopmariiu.
BriHyx1eHHast 31aCTHYHOCTE. MeXaHu3M BBIHYKJICHHO-3J1aCTUIECKUX e(OopMaLnid.

Bricokoanactuueckoe coctosHue. TepMonMHaMuKa U MOJIEKYJISIPHBIM  MeXaHU3M
BBICOKO?JIaCTHUECKUX aedopmarmii. PenmakcanoHHbIE SBJICHHS B NOJMMEpPAax W KHHETHKA
CTPYKTYPHBIX [IEPECTPOEK.

Bsskorekyuee cocTosiHMe. MexaHU3M BS3KOTO TEYEHMs. 3aBHCHUMOCTb TEMIIEPATYpbI
TEKYy4eCTH OT MOJIEKYJISIPHOU Macchl. 3aBUCUMOCTD BSI3KOCTHU pacIuiaBa OT MOJICKYJISIPHON MacChl.

[Tnactudukanms nomumepoB. MexaHu3M miaacTuGUKaIUm.

Kpucrannuueckue noaumepsl. Y clioBusi, HEOOXOIUMBIE JIJIs1 KpUCTAITU3ALUHU ITOJIUMEPOB.
CtpykTypa W HagMOJEKyJsIpHas OpraHu3alus KpUCTaUIMYECKUX noiaumepoB.CBoicTBa
KPUCTAJIMYECKUX  IOJIMMEPOB.  TepMOMEXaHHYeCKHE  KpHUBBIE  KPUCTALIMYECKHX U
KPUCTAITU3YIOIIUXCS aMOP(HBIX OJTMMEPOB.

Mexanuuyeckue cBOMcCTBa moiuMepoB. [IpouHOCTh M ynmpyrocts. YaapHas NMPOYHOCTD.
Mexanusm pazpyuieHus noiumepos. Jlonroseunocts (ypaBuenue Kypkosa).

OpHUEeHTUPOBAHHBIE  CTPYKTYPbl  KPUCTAJUIMUYECKUX U aMOP(HBIX  IOJIKUMEPOB.
AHM30TpONIUSA MEXaHMYECKUX CBOUCTB. CrocoObl OpHEHTAIlMM MaKpOMOJICKYJ. SIBieHue
KPUCTAITU3AIUH TpU pacTspkeHuu. [IpuHIun popmMoBaHusi OpUEHTUPOBAHHBIX BOJIOKOH U TIEHOK
U3 pacIlaBOB U pacTBOPOB.

DneKTpuUecKrue CBOMCTBA MOJIUMEPOB.

4 METOAUYECKHUE PEKOMEHJALIUH (YKAZAHUSA) JIA CTYAEHTOB 11O
N3YYEHUIO JUCHUIIJINHBI

Pabowas mporpamma mnpu3BaHa TIOMOYb CTYAEHTaM €CTECTBEHHO-TE€OrpadpuuecKoro
(dakynbTeTa B OpraHU3alldd CaMOCTOSATENIBHOW pabOThl 10 OCBOEHHIO AUCHUIUIMHBL «BMOC».
XUMHS BBICOKOMOJIEKYJISIPHBIX COEAMHEHMM — OJIHA M3 CaMOCTOSTENbHBIX (PyHJIaMEHTaJIbHBIX
obuacrell 3HaHUIL.

Nzyuenne qucuunnuasl « BMC» 0CHOBBIBaeTCS Ha 3HAHUSX, IIOJYYEHHBIX paHee B Kypcax
OpraHu4eckoil, GU3n4ecKoil U KOIIOUJHON XUMHUU. [JI yCHEeHOTO YCBOGHUS! TEOPETUYECKOTO
MaTepuaiga HEOOXOJIMMO BCIIOMHUTH (IIOBTOPUTh) KJIACCHl OPraHMYECKUX COEIMHEHUH,
PEAKIMOHHYIO CHOCOOHOCTh (DYHKIIMOHAIBHBIX TPYII, MEXaHU3Mbl peakuud, (aKTopbl
YCTOMYMBOCTH PAJAMKAIOB, KapOAaHMOHOB, KapOKaTHOHOB, CTEPEOXHMMHUIO M CTEPEOU30MEPHIO
OpPraHMYECKUX MOJIEKYJ; OCHOBBI TEPMOJMHAMUKM M KHHETUKH XUMHUYECKUX IIPOLECCOB,
KOJUIMTaTUBHbIE CBOMCTBAa pAacTBOPOB; THUAPOAMHAMMUYECKHE M PEOJOTHYECKHE CBOICTBa
pactBopoB. Ilpu omucanunm QU3MKO-MEXaHUYECKHUX CBOMCTB MOJIMMEPHBIX TEl MOJb3YHOTCS
HNOHATUSIMH «YTIPYTOCTb», «oOpatumasi U HeoOpatumas aedopMaluuy, «IPOYHOCTHY» U T.IIL,
KOTOPbIE pacCMaTPUBAINCH IPU U3YYEHUH OJJHOTO U3 pa3JesioB (PU3NKH (MEXaHHKA).

Crneunduka B wuzydeHuun pasfena «OOmmMe CcBeIeHUS O BBICOKOMOJIEKYISIPHBIX
COCIMHEHUAX» TNPOSBISAETCS B TOM, YTO MHOTHME IOHSATHA W OIPEAEICHHUS NP H3yYEHUU
XUMHUYECKHX JUCHUIUIMH, 00bEKTaMH UCCIIEJOBAaHUS KOTOPBIX SIBJISIIOTCS HU3KOMOJEKYJISPHBIE
COEIMHEHUs, He BCcTpedanuch. Kiaccudukanys BBICOKOMOJIEKYJISIPHBIX COSTMHEHUH MPOBOAUTCS
[0 MHOTHM IpU3HAKaM, U OJWH U TOT K€ MOJUMEp B Pe3yJIbTaTe MOXHO OTHECTH K Pa3HbIM
KJIaCCaM.

OO0s3aTenbHBIM YCIOBHEM YCIEIIHOIO yCBOeHUs pa3zena « CHHTE3 OJIMMEPOB) SBIISIETCS
4eTKO c(hOPMUPOBAHHOE MPEJCTABICHUE O TOM, YTO CBOWCTBA MOJUMEpA 3aBUCUT OT criocoda u
YCIIOBUH €ro MOJy4YeHHUs, B OTJIMYHME OT HU3KOMOJIEKYJSPHOTO BEIIECTBA, KOTOPOE HMEET
COBEpPUIEHHO OJMHAKOBBIE XApPaKTEPUCTUKM HE3aBUCUMO OT TOr0, KakKUM IIyTEM €ro
cuHTe3upoBaiau. [103ToMy OuYeHb Ba)KHO XOpOIIO 3HATH CHENU(HUKY MPOILECCOB, JIEKAIIUX B
OCHOBE TOT'0O WJIM JIPYTOT0 MeTo/1a MosryueHus noiauMepa. Kpome Toro, Heo0X0auMo yMeTh THCATh
CXEMBbl XUMHUYECKUX peakUuil, GopMysbl MOJUMEPHBIX MOJEKYJ C BBIIEICHUEM CTPYKTYPHOTO
(dparmenra.

ITpu n3ydenun pazaena « XMMHUECKUE CBOMCTBA MAaKPOMOJIEKYJ» HEOOXOJUMO IIOMHUTb,
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4yTo OOJBIIME pa3Mepbl U IEMHOE CTPOEHHE MAKPOMOJIEKYJ] OOYCIOBIMBAET HEKOTOPHIE
O0COOEHHOCTH MPOTEKaHUSI UX XUMUYECKUX PEAKIIUI HECMOTPS Ha TO, YTO B PEAKIUAX YUYACTBYIOT
OOBIYHBIE Ui OPraHMYECKMX COECIUHEHHMH (yHKIMOHaIbHBIE rpynnbl. Kpome Toro, BaxHO
IIOHMMATh OTPOMHYIO 3HAUMMOCTh XUMUYECKUX MTPEBPALIEHUI MAKpPOMOJIEKYJI, KOTOPBIE JIEKAT B
OCHOBE MHOI'MX TEXHOJOI'MYECKMX IpPOLECCOB (BYJIKaHM3alMsd Kayuyyka, (OpMHpPOBaHUE
JAKOKPACOYHBIX TOKPBITUH, CKJIEMBAHHE), IPOLECCOB, NPOUCXOASAIIMX B >KMBOW HpPHUpOJE
(ruapoan3 Kkpaxmaia, 0eJIKoB), UCIIONb3YIOTCS AJIsl CUHTE3a TOJIMMEPOB C 33aHHBIMU CBOMCTBaMU
U T.J. 3HAaHHE TEOPETUYECKOr0 MaTepHalia 3TOro paszesia 00eclednT rpaMOTHOE UCIIOIb30BAHNE
HOJMMEPHBIX MaTepUAIOB U U3/EINI U3 TOJMMEPOB Ha MPOU3BOJCTBE U B OBITY.

Pasgen «PacTBOpel  BBICOKOMOJIEKYJSIDHBIX ~ COCIMHEHMI» IIOCBSIIEH pacTBOpam
HOJMMEPOB. BbICOKOMOJIEKYIIIpHBIE COETUHEHUS CIIOCOOHBI 00Pa30BbIBATh HCTUHHBIE PACTBOPBHI.
OcoOeHHOCTH PACTBOPEHHSI MIOJIMMEPOB M UX PACTBOPOB 00YCIIOBICHBI TUTAHTCKUMHU pa3MepamMu
Mmonekya. Ilpu wm3ydeHum sToro paszuena HeoOXOAMMO OOpATUTh BHUMAaHHWE HA IPUYUHBI
OTKJIOHEHHS pacTBOPOB IOJUMEPOB OT UJICANIbHBIX, & TAKKE HA U3YUYEHUH PACTBOPOB IOJIMMEPOB
B MICCJIEIOBATEIbCKHX LIEIISX U UX MPAKTUUYECKOM UCIOIb30BAHUU.

[Ipucrynas x usyuenuto, 1ucuuIuinHbl « BMCy HE00X0A1MMO 03HAKOMUTbHCS C €T0 LENISIMU
U 3aJadyamMy. BHuUMarenbHOE NPOYTEHHE TEMAaTHYECKOro IJIaHa M COAEP)KaHUS MPOrpamMMbl
MO3BOJIUT TOHATH JIOTUKY M3Y4YEHMsI Kypca U OLIEHUTh, KaKas 4acTb MaTepuaia BBIHOCUTCS Ha
CaMOCTOSITEJIbHOE U3yUYEHHUE U CKOJIbKO BPEMEHH HEOOXOIMMO 3aTPaTUTh Ha YCBOECHHUE KaXKIOU
TEMBI.

[Ipexne yeM MPUCTYNUTh K BBIIOJIHEHUIO 3aJaHUM Ui CaMOKOHTPOJIA, HEOOXOIMMO
U3YYUTh PEKOMEHIYEMYIO JIUTEPATYPY.

IIpu moAroToBKe K 3a4eTy M 3K3aMEHY Hapsly C YCBOEHHEM T€OPETUYECKOTo MaTepHasa
0co00e BHUMAaHUE CIeAyeT 00paTUTh Ha CICAYIOIINE MOMEHTHI:

1. Bblyunts cnenuduyeckue TEpMUHBI, OINpPENEIEHUS M IOHATHUSA, KOTOpbIE
UCIIONB3YIOTCA B nucturuinae «BMCy.

2. Bbryunts xumundeckue (GopMysbsl U Ha3BaHMS COEJUHEHUH, KOTOpble Haubosee
4acTO UCMOJIb3YIOTCS B KAYECTBE MOHOMEPOB.

3. HayuuTbcs nmucaTh CXeMbl XMMHUYECKMX PEAKLUH, JIEXKAIIUX B OCHOBE CHUHTE3a
MOJIMMEPOB, U XUMUYECKUX MPEBPALICHUI MAKPOMOJIEKYI.

YueOHO-MeTOAUUECKOE 00ecIieUeHre CAMOCTOSATEIbHOM paﬁoTbI
CTYACHTOB MO JTUCHHUIIJINHE «BBICOKOMO.]IeKy.]IHpHLIe COCIMHECHMU )

KonnuecTBo yacos,
Ne HanmenoBanue ®DopMbl/BUIBI B COOTBETCTBUH C
wn paszena (TeMbl) CaMOCTOSTEIIbHOU yuebHo-
paboThI TEeMaTUYECKUM
IJIAHOM
| BBenenue 4
Hcropus cranosinenns xumun BMC. | HM3ydyeHue ocHOBHOU u 4
PaboTe! pycckux yu€HbIX JIOTIOJIHUTEIIbHOMN
JUTEpaTyphl
Il | O6mue cBenenns o 6
BBICOKOMOJIEKYJISIPHBIX
COeIMHEeHHUAX
1 | OcHOBHBIE MOHATHUS U OIIPE/IECTICHHUS. N3yueHnne 0OCHOBHOU U 2
Knaccugukarus nonumepon JIOTIOJTHUTEIIbHOU
JUTEpaTyphl
2 | CpoiicTBa MaKpPOMOJIEKYI. N3y4yeHne oCHOBHOM 1 2
Kondopmanus u konurypaus JTIOTIOJTHUTEITLHOM
MaKpPOMOJIEKYJI JUTEPATYphl
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KadecTBeHHBIN CTPYKTYpHO- Odopmienne 2
IpyIIOBOM aHAJIN3 MOHOMEpA U nabopaTopHOil paboThI
noJauMepa U MOATOTOBKA OTYETa
11l | Cunre3 mosumepon 14
1 | PaguxanbHas nonuMepusanus N3yueHnue OCHOBHOU U 6
IOIOJIHUTEIbHOMN
JUTEPATYphl, pELLICHUE
3ajau
2 | Monnas nonmumepu3anus. Monno- N3yueHnue OCHOBHOU U 4
KOOpJIMHAIIMOHHAS OJMMEpHU3aLHs JIOTIOJIHUTEIbHON
JUTEPATYphl, pELLICHUE
3ajau
3 | Conmonumepuzanus N3y4yeHne oCHOBHOM U 2
JIOTIOJIHUTEIbHON
JUTEPaATyphl, pellIcHNE
3aj1au
4 | [lonukoHaeHcanus N3yuenne 0CHOBHOU U 2
JIOTIOJIHUTEIbHON
JUTEPATyphl, pellIcHNE
3ajau
IV | BaxkHeiilmme npeacraBuTen 6
NO0JIMMEPOB M MX NOJIy4YeHue B
NPOMBINLIEHHOCTH
1 | [Inactomepsl, 31aCTOMEPHI, W3yueHnne oCHOBHOU 1 2
CUHTETHYECKHE BOJIOKHA, JIOTIOTHUTEIIbHOM
JIAKOKPACOYHbIE MaTEPHAJIbI JUTEPATYPBI, PEILICHUE
3a/1a4
2 | XuMHUYecKHne CBOWCTBA BOJIOKOH N3yueHnne 0CHOBHOU U 4
JIOTIOJIHUTEIIbHOMN
JUTEPaATYPHI,
Odopmnenue
nabopaTopHON pabOThI
Y TIOJITOTOBKA OTYETA
V | XumMnueckue cBoiicTBa 12
MAaKPOMOJIEKYJI
1. Peakuuu, He npuBoasIMe K N3ydyeHne 0OCHOBHOM 1 2
W3MEHEHUIO CTENEHU MTOJIMMEPU3aluu JIOTIOJTHUTEIIbHOU
MaKpPOMOJIEKYJI JUTEpaTyphl
2. | XumHuuecKkue rmpeBpaieHus Odopmnenue 2
MOJIMBUHUIXJIOPHUIA nabopaTopHOi paboThI
Y TIOJITOTOBKA OTYETA
3. | 3yueHue CBOWCTB pacTBOPOB Odopmiienne 2
MOJIMBUHUJIOBOTO CIIMPTA nabopaTopHOil paboThI
U TIOJITOTOBKA OTYETa
4. | Peakuuu, npuBOJAIIME K U3MEHEHUIO | M3yueHue OCHOBHOU U 2
CTETEeHH MOJIMMEPHU3aALUN JTOTIOTHUTEIbHOM
MaKpOMOJIEKYJI JUTEPATYpPBI
5. | Tepmuueckast nenoauMepusarus Odopmrnenue 2
MOJIMMETHIIMETAaKpUIaTa nabopaTopHOil paboThI
Y MOATOTOBKA OTYETa
CrapeHue 1 cTabuiIn3anus N3yuenne oCHOBHOM U 2
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tepmoctabunuzatopa [IBX u onienka ero
3¢ HEeKTUBHOCTH

HOJIMMEPOB JIOTIOJTHUTETIHHON
JUTEPATyphl, peLICHNE
3a/1a4
VI | Ctpykrypa u pusuko- 8
MeXaHMYecKue cBoiicTBa
NOJTMMEPHBIX TeJsl
1 | Arperarusie, pa3oBbie u pusuueckue | M3ydeHue OCHOBHOU U 4
COCTOSIHUS IOJIMMEPOB JIOTIOJIHUTEIbHON
JUTEPATYPHI
2 PenakcanmoHHEIE SBJIEHUS B N3ydyeHue oCHOBHOU U 4
MOJINMEPAX JIOITOJTHUTEIIbHOU
JUTEPATyphl, pEeLICHNE
3a/1a4
VIl | PacTBopbl BICOKOMOJIEKYJISPHBIX 8
CcOeIMHEeHH
1 | TepmonuHamuKa pacTBOPOB W3yueHnne oCHOBHOU 1 4
noaumepoB. CBoHCTBa pacTBOPOB JOTIOJTHUTEIILHON
HOJMMEPOB JUTEPATYPHI
2. | Uzydenue cBOICTB pacTBOPOB Odopmnenne 2
BBICOKOMOJIEKYJIIPHBIX COEIMHEHUIN nabopaTopHOil paboThI
Y TIOATOTOBKA OTYETA
3. | KKuakokpucTamInieckoe COCTOSTHHE N3yueHnne 0CHOBHOU U 2
noaumepos. Koitouanele aucnepcun JIOTIOJIHUTEIbHON
HOJIMMEPOB JUTEPATYPHI
UTOoro 58
5 ITIPAKTUKYM 110 JIUCIHUAIIJIMHE
IInan naGopaTopHbIX 3aHATHI
Ne Tema 3ansTHS Tema nabopatopHoii pabOTHI Bcero
n/n 4acoB
1. | KauecTBeHHBII a"anmu3 | JJabopartopHast pabora 1. KauecTBeHHbIH 4
noJauMepa 3JIEMEHTHBIH aHaJIM3 NOJUMepa
2. | Onpenenenue JlaGopatopHass pabGotra 2. OmpeneneHue 4
(GYHKIMOHATIBHBIX  TPYNI B | QYHKIIMOHAIBHBIX TPYIII B COCTABE MOJIMMEPA
cocTaBe royjimmepa JlaGopatopHass pabora 3. Ompenenenue 4
COJIepKaHUsI METHIIMETaKpHIIaTa
JlaboparopHas pabota 4. KauecTBeHHBII 4
CTPYKTYPHO-TPYIIIOBOH aHAJTN3 MOHOMEpA U
noJuMepa
3. | [lmacTomepsl, anactomepsl, | JlaboparopHas padota 7. JlecTpykuus u 4
CHUHTETHYECKUE BOJIOKHA, | ICHATypalys IPUPOAHBIX TOJIMMEPOB
JIAKOKPACOYHbIE MaTepHAaIIbI JlaboparopHas pabota 8. M3yueHue cBoHCTB 4
SIOKCHUIHOM CMOJIBbI
JlaGopaTtopHnast pabota 9. Xumuueckue 4
CBOWCTBA BOJIOKOH
4. | CuHTe3 N0IMMEPOB JlaGopatopHas pabota 5. Cunres 4
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JlaGopaTtopHast pabora 6. [lomydenue
NOJMATUIICH(TaIaTa KOHACHCAIIEH
ATHJICHIJIMKOJISI U (hTAJICBOTO aHTUAPUIA

JlaGopaTtophnast padota 10. Xumudeckue 4
MIPEBPAICHISI TOJTMBUHIIXIIOPUIA
XHUMHYECKUE cBoiictBa | JJabopaTopnas pa6ora 11. M3ydyeHue cBOWCTB 4
HOJIMMEPOB pPacTBOPOB MOJMBUHIJIOBOTO CIIUPTA
JlabopaTtopHnast paborta 12. Tepmudeckas 2
JIENOJTMMEPU3AIIHsI TOJTMMETHUIIMETaKpUIaTa
JlaGopaTtopHnast paborta 13. M3ydyeHue cBOWCTB 4
pPacTBOPOB BHICOKOMOJICKYJISIPHBIX COSIMHCHHIA
HUTOI'O 52
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JlaGoparopHasi padora Ne 1

Ka4yecTBeHHBIH 3J1eMEeHTHBIN aHAJIN3 MOJMMepa
ean pabdoThI: OnpeeuTh KAUeCTBEHHBIM COCTaB MOJIUMEPA.

Omnpbit 1. Paznoxenne no meroay Jlaccens

B HEOO0IBIIYIO UUCTYIO CYXYIO MPOOUPKY moMecTuTh 10-50 Mr cyxoro mojaumepa u
KyCOUYEK METAJJINYECKOI0 HaTpUsl pa3MepoM ¢ ropominHy. C IOBEpXHOCTH MeTaslla
IIpeJBapUTENIbHO YAAIUTh KEPOCHH U cpe3aTh Kpasi, 4TOObI IOBEPXHOCTH Oblia OJecTsiei.

[TpobupKy MeAICHHO HarpeBalOT, HarpEBaHUE MPOIOJDKAIOT IO KPACHOTO KaJICHHS U
MOJIHOTO PACTBOPEHUS MOJIUMEDA.

[Tpobupky oxnamuth 1 706aBUThH 1 Mi1 3TanoNa. CIUPT UCHAPSIOT U PaCKaJICHHYIO
pOOUPKY OMyCKaroT B cTakaH ¢ 10 MuI IeAstHOW TUCTUIUTMPOBAHHON BOIBI (Tsral), coOmtomas
BCE MPaBHJIa TEXHUKH O€30MaCHOCTH.

[IpoGupka pacTpeckuBaeTcst U U30BITOK HATPUS BCTYMAET B PEAKIUIO C BOJIOM.
[Tomy4eHHbIi pacTBOp GMIBTPYIOT M UCTIONB3YIOT ISl ONPEeNICHHs a30Ta, cephl, pochopa u
raJIoreHOB.

1.1 O6napyxkenue azora

K wactu uccienyemoro pactBopa npudaBiIsiOT HECKOJIBKO KPUCTAJLIOB CyJb(aTa xese3a
(IT), neckonbko kanens pactBopa xyopuaa xenesa (1) u no kamnsam gobasnsts 6H pactBop
CEPHOI KUCIIOTHI JI0 MOJIHOTO PACTBOPEHUs okcua xene3a. [losBienue B Teuenue 2-3 MUHYT
roxy0Oi OKpacKH WJIH BBITAJCHHUS 0CcaKa OEpIMHCKOMN JIa3ypu yKa3bIBaeT Ha IPUCYTCTBHE
azora.

2NaCN + FeSOs— Fe(CN)2 + NaxSO4
Fe(CN)2 + 4 NaCN — Naa[Fe(CN)s]
3 Nas[Fe(CN)e] + 4 Fe(CN)3 — Fes[Fe(CN)g]s + 12 NaCl

Ecnu pactBop — OeciiBeTeH WM OKpaLIEH B JKENTHIN IIBET, TO a30T B UCCIIEyEMOM
o0pa3iie OTCYTCTBYET. 3esIeHasi MU 3eJIEHOBAaTO-TOIy0ast OKpacka CBUIETENLCTBYIOT O MII0XOM
CIUIaBJICHUH.

Cepa memaeT onpeieseHnIo a30Ta, Tak Kak OKa3bIBaeT MacKupytolee aeicTaue. B
MPUCYTCTBUH CEPHI MTOCIIE 100aBIEHNs MUHUMAIBHOIO KOJIMYECTBA XJIOPUIA Kelle3a
COJIepKMMOE MTPOOMPKU HArpeBarOT U 3aT€M MOIKHUCIISIOT.

1.2 O0Hapy:keHue cepbl

Merton 1. K uccnenyemomy pactBopy MpHINBaIOT HECKOJIBKO Kareib
CBEXENPUTOTOBIEHHOTO 1% pacTBopa HUTponpyccua Hatpus. [losBrsercs ¢puoneroBas
OKpacka, 00bIYHO Mepexo/Aias B KpOBaBO-KPACHYIO.

Meton 2. Uccnenyemblii pacTBOp B IPOOHPKE MOAKUCIIAIOT pa30aBiIeHHON YKCYCHOM
kucinoToi. Ha orBepcTre npoOupku MOMEIaT Kpyx oK (GUiIbTPOBaIbHON OyMaru CMOYEHHOM
pacTBOpPOM arerara CBHHIIA. byMary nmpmxuMaroT K KpasMm IpoOHUpKH, TPOOUPKY KHIIAT B
TedeHuH 2 MUHYT. OKpamBaHue OymMaru B TEMHBIN IIBET CBUAETENbCTBYET O HAINYUU CEPBI.

1.3 O6napy:kenue xaopa. MccnemyeMblii pacTBOp MOJKUCISAIOT A30THON KHCIOTOW U
N00aBIISAIOT PacTBOP HUTpaTa cepeOpa. Brinagenue 6e10ro TBOPOKHUCTOTO OCAIKA
CBUJIETENILCTBYET O MPUCYTCTBUU XJIopa. Eciiu moamumep collepkKuT a3oT U cepy, TO Mocie
HOJKUCIIEHUS NPo0y KUMATAT 2-3 MunyTHI U1t yaanenus HCN u HzS, mMemaronux anamusy.

[Tpu nanmmuamst B oOpasiie 6pomMa u ioaa, Toxe OyaeT 00pa30BhIBATHCS OCAT0K, OJTHAKO,
NPUCYTCTBUE 3TUX aTOMOB B CTPYKTYp€ MOJIMMEPOB OUEHb PEJIKO, a TAaKXKe, 00pa3zyroIuecs
0CaJIK — OKpallleHBbI.

1.4. O0napyxenue ¢gropa. Mcciaenyemslii pacTBOp NOAKUCISIIOT YKCYCHOW KHCIIOTOM,
HarpeBaroT J0 KUIEHUS, OXJIXKIAI0T U MPUOABIIAIOT 2-5 Karledb HACHIIIEHHOTO pacTBOpa
xyopuaa Kanpiusa. OOpa3oBaHUe B TEUEHUE HECKOJIIBKUX YaCOB CTYACHUCTOrO Ocajika 6eioro
I[BETA yKa3bIBAIOT Ha IPUCYTCTBHE HOHOB (pToOpa.
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1.5. O6napy:kenue gpocdopa. Vccnenyemsbiili pacTBOP NOAKUCIAIOT a30THOW KHUCIOTOM,
no6asisitor 1-3 mit 34%-Horo pacTBOpa HUTpaTa AMMOHHMS U HATPEBAIOT /10 KUIICHUSI.
OnHOBpeMEHHO B Jpyroi mpodupke HarpeBaroT 3 %-HbIi pacTBOp MOJIMOAaTa aMMOHHUS U ATOT
pacTBOp TOHKOM CTpyel BIMBAIOT TP MOCTOSTHHOM MTOMEIIMBAHUY B IIPOOHPKY C MIPOOKOH.
Brinasienue ’enToro ocajika CBUIETENbCTBYET O HANU4YUU docdopa.

OnpIT 2. Pa3jio:keHnne cnjiaBjieHneM ¢ KapOOHATOM HATPHS M NMEPOKCUIOM HATPUS

Hagecky uccnemxyemoro nonmumepa (20-50 mr) TijateabHO CMEHIMBAIOT ¢ 2 T KapOoHarta
HaATpUd U 3 T IEpOKCHAA HATpUs B TUTIIE. TUrenb HarpeBaroT Ha HEOOIBIIOM IIJIAMEHH, CHavasa
OCTOPO’KHO, 3aTeM CHIIbHEE — JI0 TUIaBJiIeHus Macchl. [locie 3Toro HarpeBanue mpoaonKaoT
emie 10 MunyT.

2.1. O6uapy:xenue ¢pocdopa. [lonyueHHBIN TTaB 00paOATHIBAIOT AUCTUIUTUPOBAHHON
BOJI0M, pacTBop GuiasTpyroT 1 H00aBstioT HNO3 u (NH4)M0Os. CriiaBiieHre B THIJIE TO3BOJISET
IPOBECTHU MOJTHOE pa3iokeHne oopasia npu onpeaenaeHuu pocdopa.

2.2. O6napy:xenue kpemuus. [loxyuyennsiii maB oopabdareiBatoT 50%-noit HCI,
nepeHocsaT B paphopoByIO HAIKYy U yHapuBaioT nocyxa. K octarky mpuOaBisioT HECKOIBKO
MuunTpoB pazbasinenHort HCL. He pactBopuBmiuniicss ocagok oT(UIbTPOBIBAIOT,
IPOMBIBAIOT 1-2 pa3a AMCTUIUIMPOBAHHOM BOs10M, 0,1 %-HbIM pacTBOPOM METUIIEHOBOTO
roixy0oro (MagaxuToBoro 3eineHoro) B 10 %-HoMm pacTBope YKCYCHOM KUCIIOTHI U 3aTEM CHOBa |-
2 pa3a IUCTUWTMPOBAHHON BOJIOU. AJICOPOUPYIOIIUICS HA KPEMHEBOW KUCIIOTE KPACUTEh
OKpAIlIMBaeT 0CaZ0K Ha (GUIBTPE B UHTCHCUBHO CUHUM IIBET.

Ne i/ Hazsanue OrnpenensiemMblii Ha0sromaemeie BriBox
romMepa aToM (HMOH) SIBJICHHS
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1.2

1.3

1.4

1.5

2.1

2.2

Bonpocsl k 1a6opatopHoii padote

1.Knaccudukanus BBICOKOMOJEKYISPHBIX COSAMHEHUH.

2. [lepeunciure OCHOBHBIE OCOOCHHOCTH CBOMCTB BRICOKOMOJICKYJIIPHBIX COCAMHCHHIA,.
OTIIMYAIOIINE UX OT CBOWCTB HU3KOMOJICKYJISIPHBIX COCTMHEHUH.

3. T1o xakum IMPU3HAKaM IMOJIUMEPHI IMMOAPAa3ACIIA0T HA IPUPOJHBIC, NCKYCCTBCHHBIC U
cunternueckue? IlpuBenuTe mpuMepsl TAaKUX MOJTUMEPOB.

JlaboparopHnasi pabora Ne 2

Onpenenenne GyHKIMOHATBHBIX IPYII B COCTaBe MOJIMMepa
He.ﬂl): OMpECACIINTE TUIL q)YHKHI/IOHaIIBHI)IX Tpynil, BXOAAIUX B COCTaB IMOJIMMEPA.
2.1. OnpenesieHne KapOOKCHIBbHBIX I'PYII M KHCJIOTHOI0 YHCJIA.
Coneprxanne KapOOKCHIIBHBIX TPYIIT U KUCIOTHOTO YHCIIA OMPEACIISIOT THTPOBAHUEM
UCCIIEyEMOr0 BEIECTBA HIEI0YbIO:
RCOOH + NaOH — RCOONa + H20
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PeakTuBBI: IOMMAaKpUIIOBask KUCIIOTA, TUaApokcu Hatpus (kanms) 0,1 H pacTtsop,
¢denondranenn (1 %-Hblid cOUPTOBOIT pacTBOD).

[Tpubopsl: cTynka ¢ HeCTUKOM, OIOpeTKa, MEPHBIA UIUHIP, KOJIObI KOHUYECKUE.

Xoxa onpeaesieHust

[TonuakpuiaoByIO KHCIOTY TIIATEIBHO PaCTUPAIOT B cTynke. HaBecky moimakpuioBoi
kucnotel maccoit 0,1 — 0,3 T, B3siTyto ¢ TouHOCTHIO 710 0,0002 T, MOMENIAoT B KOJIOY,
npuiauBaroT 15-30 M1 JUCTUIIMPOBAHHOM BOJIbI U NIEPEMEIIMBAOT J0 MOJHO PACTBOPEHUS.

PactBop tutpytot 0,1 H pactBopom mienoun. Touky SKBHBaJICHTHOCTH (PUKCHPYIOT MO
MOSIBJICHUIO PO30BOM OKpacku (peHondranenHa.

AHanu3upyro aBe IpoObl, MApaIIEIIBHO TPOBOAAT KOHTPOJIBHBIHN OIBIT C TEM Ke
KOJIMYECTBOM PaCTBOPHUTEIIS.

Conepxanrie KapOOKCHIIbHBIX TPy BBIYUCIISIOT TTO popMmyTie:

o - (V1-V2)-0.0045 - 100

g
,rae V1 —oowem 0,1H mienoun, n3pacxoqoBaHHOM Ha TUTPOBaHUE paboueit mpoOkl, cM

V2 — o6bem 0,1H menoun, M3pacxo10BaHHOH Ha THTPOBAHHE KOHTPOJIBHOI IPOOKI, CM>,
0,0045 — xommuectBo COOH rpym, cooterctBytomee 1 cm® Touno 0,1H pacteopa
IIEJIOYH, T
g — HaBeCKa BEIICCTBA, T.

3.
’

Kucnornoe uncno xapakrepusyercsa konudectsom KOH (NaOH) ( B Mr), koTopoe
HE0O0XO0IUMO ISl HEUTpalu3aluy KapOOKCUIIBHBIX TPYIII, COAepkKAIUXCSI B 1 T
AHAJIU3UPYEMOTO BEILLECTBA.

Kucnornoe uncno (KY) paccuntsiBator o popmysre:

V1-V2)-0.00561-1000
Ky = ¢ ) 1
Y

rae 0,00561 — tutp 0,1H pactBopa KOH, r/cm®.
Jlj1g TUTpOBaHuUs MOKHO NpUMeHATH pacTBop NaOH, HO B pacueTHyt0 hopmyity cienyer
ctaBuTh TUTp pacTBopa KOH Toi1 7k¢ HOpMaJILHOCTH.

Bomnpocs! k 1abopaTopHoit paboTe
1. KakoBbl 0COOEHHOCTH (PU3UKO-XUMHUYECKOTO TTOBEJACHHS TOJIUIICKTPOIUTOB IO
CPaBHEHHUIO C HU3KOMOJIEKYJISIPHBIMU 3iieKTponauTamu? [IpuBeaure npumepsl.

2. Urto Takoe MOJMKHUCIIOTHI, ITOJTHOCHOBAHWS, TTOJIMCONN U motrnaM@onuTsl? [IpuBenure
IIPUMEPBI ITUX COEAUHEHUM.

3. KaxoBbI 0COOEHHOCTH AUCCOLUAIIMH TOTUDIEKTPOIUTOB, 00J1aAAI0IINX BTOPUYHON
CTPYKTypoi1? B kauecTBe nmpuMepa pacCMOTPUTE MOJIUMETAKPUIIOBYIO KUCIIOTY.

JlaGoparopHas padora Ne 3

OmnpenesneHue copep:kaHusI MeTHIMETaKpPHIaTa

Henab: onpenenuts colepkaHrue MeTaIMETaKpHiiaTa B ©3y4aeMoM 00pasiie

Metox OCHOBaH Ha HaXOXICHUH d(DUPHOTO YUCIIa aHATH3UPYEMOTro o0pasiia MOHOMepa.
st HaxoxaeHus 3(GUPHOTO YKcla HEOOXOAUMO ONPEACTUTH KUCIOTHOE YHCIIO U YUCIIO
OMBLICHHUS.

3.1 Onpenenenne KUCJIAOTHOTO YMCIA

Peaktussl: 0,1H pacTBOp runpokcuia HaTpus, COUPT 3TUIIOBBIN, peHondTanenH (1 %-
HBI BOAHBIN pacTBOP).
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[TpuGops!: Konbbl KOHUUECKHe ¢ NpunnTHdoBaHHEIME Tpobkamu (150 cm®), MepHBIit
LUIMH/p, TPagyupoBaHHas nuneTka (5 cvd).

XoJ onpeaeneHus

B xo16y namuBatoT 20-25 cM® npenBapuTeIbHO HEWTPATH30BAHHOTO STUIOBOTO CIUPTA,
BBOJIAT 3-4 T aHAIM3UPYEMOro 00pasiia, B3BEIIEHHOT0 ¢ TOYHOCTHIO 10 0,001 T, TUTpYIOT
CBOOOIHYIO KHCJIOTY PACTBOPOM IIEJIOYH B IPUCYTCTBUH (peHOINI(TaIEnHA JI0 TIEPBOTO
MOSIBJICHUS PO30BOT0 OKPAILTMBAHUSI.

AHanu3upyrot ase npoosl. M3 moy4eHHBIX pe3ysIbTaTOB HaXOIAT Cpe/iHee 3HAUYCHHE.

Copep:xanue MeTakpuiioBoil KucioTsl X (%) paccuuTHIBAIOT MO (hopMmyIie:

V+0.00861-100
X = — Yy rIe

V — o6sem 0,1H pactopa mienoun, cms;

0,00861 — xonmm4ecTBO METAaKPUIIOBOM KHUCIOTHI, COOTBETCTBYIOIIEE | cm® Touno 0,1H
pactBopa NaOH;

g — HaBecKa o0pasIia, T.

Kucnornoe uucio uccnenyemoro oopasna KU( 8 mr KOH/r) BeruucnsaoT no ¢popmyie:

V1-V2)-0.00561:-1000
Ky = 1272 ; ,

e 0,00561 — tutp 0,1H pactBopa KOH, r/cm®.
Jl1st TUTpOBaHUS MOXKHO NPUMEHATH pacTBop NaOH, Ho B pacueTHyto popmyity cienyer
ctaBuTh TUTp pacTBopa KOH Toii 7k HOpMaJIbHOCTH.

3.2. OnpenesieHHe YUCJIa OMbLIEHUS

Peaxtussl: NaOH (0,5H pactop), HCI (0,5H), pactBop denondranenna cnuproBoii (1
%-Hblit).

[pu6opsl: KONObI KOHMYECKHE C TIPHILTH(POBAHHBIMU TTpoOkamu (250 cM®), MepHbIit
IWIMH/IP, KaIleTbHUTIA JUTS B3SITHS HAaBECKH .

XoJI onpeneneHus

B xon6y mammsarot 30-35 cm® pactBopa NaOH 1 momemarot 1-2 T aHaIM3upyeMoro
pacTBopa, B3BeIIeHHOTo ¢ TOYHOCTHIO 710 0,0002 r. ConmepkuMoe KoIObl TIIaTeIbHO
nepeMennBaioT U BelaepkuBaoT 30-40 MuH, nepuoanyecku nepemerinbas. M30bITOK 11eno4u
OTTUTPOBBIBAIOT KUCIOTOM B MPUCYTCTBUH (peHON(PTAIEHHA.

AHaAIM3UPYIOT 1BE IPOOBL, U3 MOIYYSHHBIX PE3yJIbTaTOB IPUHUMAIOT CPEHEE 3HAUCHHE.

Yucno ombuenus YO ( B Mr KOH/T) paccuuThiBatoT no dpopmyie:
V1-V2)-0.028:1000
4o = ( )g , TIIe
V1 - o6nem 0,5H pactBopa Hcel, uspacxomoBaHHOTO Ha TUTPOBaHKE KOHTPOJIBLHOM
TIPOGHI, CM™

V2 — o6wem 0,5H pactBopa Hcl, n3pacxonoBaHHoro Ha TUTpoBaHue paboueil mpoosl,

oM®.

0,028 — Tutp 0,5H pactsopa KOH, r/cm?;
g — HaBecka o0pasia, T.

3Has TeopeTndeckoe 3GUPHOE YUCIIOT U ONPEAETUB YUCIO OMBUIEHHS U KUCJIOTHOE
qrcio, conepxkanue apupa X (%) pacCUUTHIBAIOT MO (hopMyIie:

_ YO Halipgen — KYHaligeH)

34 teop
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Bomnpocs! k maboparopHoii padbote

1. UYTto Takoe HHTEPIONUIICKTPOIUTHBIE peakiinu? HazoBuTe 061acTi ux
MIPUMEHEHUS.

JlaGoparopHuasi padora Ne 4
KauyecTBeHHBI CTPYKTYPHO-TPYNIIOBOIi aHAJIU3 MOHOMEPA U MoJUMepa

Heab padotbi: cHaTh UK-criekTpsl MOHOMEpa U OJIUMEPa U UASHTU(UIUPOBATH UX I10

Han0oJice CUIIBHEIM M0JIOCaM TIOrJIOIICHUS.
I/ICXOI[HLIC Bemecrna: nopomxoo6pa3HLIe IMOJIMMETHIIMETAKPHUIIAT U IMMOJIUCTHUPOII;

METHWJIMETAKpUIIAT; CTUPOJT; IOJTUCTUPOI (IIJIEHKA TOJIIIHUHON 25 MKM); Ba3eJIMHOBOE MacJIo.

OGopynoBaHue: IBYXJIy4eBOil CIEKTPO(OTOMETP; KIOBETHI pa300p- HbIE C BKJIAIbIIIAMH
(2 mT.); HAOOp KOJEI-CTAaKaHOB; NEPKATENH ISl KIOBET; POKIIAJKH; IIUIIETKH; araToBasi CTyIKa

C IICCTUKOM.

IHopsoK BbINOJIHEHHS PA0OTHI
CHayvaJia Ipou3BOJAT rpalyUpOBKY Iprbopa 1o IieHke nonuctupona. s storo ee
3aKpEIUISIOT B IepKaTesie KIOBETHI, IOMEIIAl0T KIOBETY B IPUOOP U 3alKCHIBAIOT CIIEKTP B
COOTBETCTBUH C MHCTPYKIHKEH K criekTpodoTomerpy. [lomydeHHbIi ClIeKTp CpaBHUBAIOT CO
CIIEKTPOM 3TajJIOHa MO XapaKTEPHBIM Iojiocam norionieHust B uareppaie 3100—2800 u
2000—700 cm ! (puc. 1).

Y Transmittance

3s00 3000 : 2500 2000 E 1s00 1000
Wavenum bers {cm-1}

Puc. 1. UK-cnekTp nonucrupona

Cuasarne UK-cniekTpa Mmonomepa. Karuito sxuikoro MoHomepa pactupatot ¢ KBr,
T'OTOBAT Ta6H€TKy " IMMPOBOOAT UBMCPCHUC. ITo MOJIYUYCHHBIM NaAHHBIM MHTCPIIPECTUPYIOT
Han0oJiee MHTEHCUBHBIE MOJIOCHI MTOTJIOIIEHHUS UCCIIEyeMOr0 MOHOMeEpa.

Cusatue UK-cnekTpa pactBopa nosaumepa. Karmiro XKUIKoro nojimMepa pacTUpArOT ¢
KBr, rotoBsT TabneTKy U NpoBOAAT u3MepeHue. Jlanee no cnpaBoOuYHbIM JaHHBIM
MHTEPIPETUPYIOT CIEKTP MO Hanbojee UHTEHCUBHBIM 10JIOCAM IOTJIOIIEHHUSI.

N3mepenne UK-cniexTpa TBepaoro nojumepa. O6paser B BUJe MICHKH TOMELIAI0T
MeXly OKHaMH pa300pHON KIOBETHI, 3aKPEIUISIIOT B JIepKaTelie U yCTaHaBIMBaIOT B paboueM
KaHaue criekrpodoTomerpa. M3 mopoirka noiauMepa roToBAT MAcTy MO OMMCAHHON BBIIIE
METOJMKE. 3aT€M 3aIUCHIBAIOT CIIEKTP UCCIEAYEMOr0 BEIIECTBA B IIMPOKOM MHTEPBAJE IJINH
BOJIH. [losrydeHHBIN ClIEKTp MHTEPIPETUPYIOT, NIOIB3YSACh CIIPABOYHBIMU JIAHHBIMH.

3aganue: Ha ocHOBe paciiipoBKH CIIEKTPOB MOHOMEpPA U MOJIMMEPa OOBSICHUTD

Ha6J'IIOI[aeMBIe pa3iandus.

Bomnpocs! k 1abopatopHoit pabote
1. B dyem cymnocts MK-cieKTpoCKOMMYeCcKOoro MeToia aHain3a moJuMepoB?
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2. KakoBa cymHoCTh KaueCTBEHHOT0 U KonndecTBeHHoro NK-
CIIEKTPOCKOIIMYECKOI0 aHau3a BellecTna?

3. Jaiite onpenenenre XxapakTepUCTUYECKUM TIOJI0CaM MOTJIOUICHUS U IPUBEAUTE
MPUMEPHI UX 71 HanboJiee paclpOCTPAHCHHBIX XUMHYECKUX TPYIIIL.

4, KakoBbsl npuuunbl, yxyamaroniue kauectso MK-crekrpa?

o. Kakyro uHpOpMAIIIO MOXHO MOJYYUTh TIPH UCCIICIOBAHUH ITOJIMMEPOB METOI0M

UK-cnekTpockonuu?

JlaboparopHnas pabora Ne 5
Cunre3 TepmocTraduiuzaropa [IBX n ouenka ero 3¢ gekTuBHOCTH

Heab: O3HaKOMUTHCS ¢ TPUHLIUIIAMU UHTUOMPOBAHUS TEPMOAECTPYKIIUH
MOJIMBUHUIIXJIOPHUA.
PeakTuBbI M MaTEpHAJIBI:
noJMBUHUIXJI0pUA cycnieH3uoHHbIi (II1BX) —3 1
KapOOHOBBIE KUCIIOTHI: CTE€APUHOBAsI, ATbMUTHHOBAS — 5 T;
COJIM BOJIOPACTBOPHUMbBIE METAJUIOB: Kajblus, Oapusi, KaIMus, CBUHIIA, 0JIOBA, [IMHKA — 5 T;
HaTpHs TUAPOOKUCH, 15 %-ii BogHbIN pacTBOp — 5—6 mut;
BOJIa JUCTHJIMPOBAHHAS;
OyMmara punpTpoBaIbHas;
Oymara WHIUKATOpHAsl yHUBEpCAIbHAs — 3—4 MOJIOCKU; aCOECTOBBIN KapTOH.
[locyna 1 MHCTPYMEHTBI:
ctakaH (HappOopoBbIii WM CTEKIISTHHBIN TEPMOCTONKHUI BhICOKHIA Ha 250400 M,
CTakaH JJabopaTopHbId Ha 50 MII;
LWJIMH]P MEepHBINA Ha 10 mut;
BopoHka broxnepa unu IlloTTa ¢ kon6oit bynzena;
crynka ¢apdopoBasi C IECTUKOM;
Najoy4Ka CTeKJIAHHAA ¥ 5—6 MM JUIsl IEpEMEILINBAHNS; IITIATENb;
npobupka ¢ mpoOkoit — 2 mr.;
poBoJioKa ToHKas JiuuHou 100—150 MM — 2 mmT.
Oo6opynoBanue u NpudOpPHI:
BeChl JJabopaTopHsble ¢ JuckpeTHocThio 0,01 T TIMTKa 3JeKTpudecKas; TepMOMETP
nmabopaTopHbIi ¢ AuanazoHom uzMepenuit 10 200 °C;
0aHs rauIepuHoBas (ctakaH JadbopatopHsiit Ha 0,5—1,0 71 ¢ TEXHUYECKUM TIIMLEPHUHOM);
BaKyyMHBII HACOC BOJOCTPYHHBIN; TepMOIIKaQ; Yachl UM CEKyHIOMED.
ITopsinok BbINOJHEHHS PA0OTHI
Bun crabunmzaropa yTouHseT IpenoaaBaresb nepe 10IMyCcKoM K padoTe.
Yacrs [

B dapdopoBblit (CTEKISTHHBIN TEPMOCTOMKNI) CTaKaH HaTUBAOT 20—25 M1 BOJIHI,
HarpeBaroT Ha muTke 10 85-90 °C, mociue yero 100aBiIsIOT HABECKY KapOOHOBOM KUCIOTHI U
IIpU NepEMENIMBaHNN CTEKISTHHON MaJOYKOM TOBOJSTBEIIECTBO /10 PACIIIIABIEHHOTO COCTOSIHHSL.
3areM K paciiaBy KUCIOTHI B BOJIE MPH NEPEMEIIMBAHNN HEOOIbIINMU MOPLUUSMH 100aBISIOT
ok0J10 5 mi1 15 %-ro BoAHOTO pacTBOpa r’UAPOOKUCH HATPHSI, KOHTPOIUPYS KUCIOTHOCT CPEJIb
C TIOMOUIbIO MHIUKATOPHOM Oymaru. OuepeHyIo MOPIUIO IMIEJI0Un JA00aBISIOT, €CIIM 3HaYeHHe
pH cpensl He npeBbimaet 10. Cnenyer He foMycKaTh KOMKOBAHMSI CMECH MTPOJAYKTa U KUCIIOTHI,
a TaKk)Ke CIEeIUTh 3a TeM, YTOObI KOHCUCTEHIINS PEaKLIMOHHOM Macchl MO3BoJIsIa €&
nepeMeIBaTh. B MpoTUBHOM cilydae clieyeT 100aBUTh B PEaKIIMOHHYIO Maccy 15-25 Mi Boabl
U HarpeTb copepxkumoe crakana 1o 70-85 °C. Ecnu nocine nepememnBanys B Te4eHUE 2—3
MuHyT pH > 10, no6aBneHue pacTBopa IMeI09H MPEeKPaIIALoT.
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HaBecky comu merasmia, B3ATyI0 ¢ 5 %-M U30BITKOM OT SKBUBAJIEHTHOTO COOTHOIIEHHUSI C
KHUCJIOTOH, pacTBOpsOT B 20—25 M1 BOJIbI, ¥ MAJIBIMU HOPLUSAMH IPU NIEPEMELINBAHUI
MPUJIMBAIOT K PEaKIIMOHHOM Macce, noaaep:xuBas temneparypy cmecu 85-90 °C. Ilpu
3aryCTeBaHUM MAcCChl, IPENATCTBYONMEM 3()(HEKTHBHOMY IEPEMEIINBAHUIO, CIIEAYET T00aBUTh
50—-100 mut Bogsl. [Tocineno0aBieHrst BCETO pacTBOpa COJIM MAacCy MepeMENTuBaroT emeé 3—5
MUHYT U OXJaKJAI0T 10 KOMHATHOH TeMiieparypsl. [loayueHHbINH IPOAYKT OTAEISAIOT OT
MaToyHUKa (uiabTpoBaHueM Ha BopoHke broxnepa (ILloTTa) moa BakyyMoMm BOJOCTPYHHOTO
Hacoca, IPOMBIBAIOT ropsued BOJAOU 10 HEUTPAIBHON PEaKLUU IPOMBIBHBIX BOJ U CylLIaT B
tepMmotkady npu remneparype, Ha 20-30 © HuKe TeMneparypsl IJIaBJISHUS TPOIYKTA.

Yacrs 11

B ctynky nomemarot 0,1 T cHHTE3UpOBaHHON COJIM KapOOHOBOM KHUCIOTHI M TIIATEIBHO
pacTUparOT NECTUKOM JI0 ITOJIyYE€HHS OJHOPOAHOIO TOHKOIMUCIIEPCHOTONIOPOIIKA. 3aTEM B
CTynKy 100aBisroT Manbivu opiwsivu 1 T [IBX, TmatensHo pacTupast CoaepKuMoe MexIy
nob6asienueM nopuuil. [omyueHHyro cMeck epeHocsAT B IpoOHUpKy. B npyryro Takyto xe
npobupky nomeniarot | r yucroro [I1BX. B kaxmyro u3 mpoOUpoK BBOIAT CMOYEHHYIO BOJIOM
MOJIOCKY MHJMKATOPHOMOyMaru, 3akperuiéHHON Ha KOHIIEe TPOBOJIOKU. BTopoii koHen
IIPOBOJIOKH (PUKCHPYIOT MOCPEACTBOM €ro 3aruda Ha cpe3e MpOOMPKH U HETJIOTHOTO 3aKPBITHS
oTBepcTUs NpoOKoi. PaccTosiHME OT HMKHEr0 KOHLIA MHIMKATOPHON OyMaXKKH 10 BEPXHETO
cios [IBX B 06enx nmpodupkax T0JKHO OBITh OJUHAKOBBIM U COCTaBIATH 2025 MM.

I'muuepunoByto 6anto HarpeBaroT 10 170-175 °C, mocne yero ycraHaBIuBaroT B Heé
npoOUpKH ¢ 00pa3aMu ¥ HAYMHAIOT OTCYET BpeMeHH. HabmrogaroT 3a n3MeHeHHsAMH,
HIPOUCXOAIIKUMU ¢ 000MMH 00pa3iamMu. @UKCUPYIOT BpeMsl Hayasla 3aMETHOTO IOTEMHEHUS
[1BX 1 Hayana nokpacHeHUs Kpa€B MOJIOCOK UHAUKATOPHBIX OyMakeK. OTHOILIEHNE HHTEPBAJIOB
BpPEMEHU CHayajia TEPMUYECKOI0 BO3AEUCTBHS 10 MOKPACHEHUs OyMaXkeK B IPOOHpPKax
IPUHUMAIOT KaK Mepy 3(pPeKTUBHOCTU TEPMOCTAOMUIN3ATOPA.

Bonpocsl

1. Kakue cymiecTByroT MeToibl M crtocoObl nosryuenus [IBX?

2. Uem 00ycioBieHa NpuurHa HU3KoM TepmocTorikocTi [1BX 1 kakoB MexaHu3m
IpoLecca ero TepMOAECTPyKIUU?

3. Kakoii xumusm tepmocrabunusanuu [IBX cuHTe3npoBaHHbBIM B paboTe
COeIMHEHUEM?

4. Kakue coennHeHns UCHOIb3YIOT (MOTYT OBITh CIOJIb30BaHbl) B KAUECTBE
tepmoctabunuzaTopoB [1BX u kakue xuMudyeckue peakliuu 00yCIOBINBAIOT UX IPUMEHEHUE?

S. [Touemy B paboTe NCHOIB30BAH ABYXCTAAMUHBINA CIIOCOO CHHTE3a
TepMocTabunuzaropa?

6. Kakne xuMudeckre nporecchl JiexaT B OCHOBE OLIEHKH 3((EKTUBHOCTH
CHUHTE3UPOBAHHOTO TepMocTadbmiIn3aropa?

7. Kakune ocHoBHbIe 0OnacTu npuMeHeHus [IBX u3BecTHb 1 yeM 00yCIOBIEHO
pa3HO00Opa3ue CBOMCTB MOJMMEPHBIX MaTepuanoB Ha ocHoBe [IBX?

JlaGoparopHasi padora Ne 6

IHony4yenne moaudITHICHPTATIATA KOHACHCALMEH YTHICHITIMKOJIA U (PTAIEeBOro
aHruApuaa

Lesb: 03HAKOMUTBCS CO CIOCOOOM IMONyYSHHsI TMHEHHOTO oan3dupa ¢
MCIIOJIb30BaHUEM aHTUIPUJIA TUKApOOHOBOM KHCIOTHI

PeakTuBbI M MaTepuaibl:

aaruapu ¢pranesiii — 14,8 r; stuneHrmkons — 6,4 1; ruapokeus kamws 0,1H
cnupToBoit pactBop — 150 mut; cipTo-6en3oitnas cmech (1:1 006.) - 100 mut; cniupToBOi
pacTBop (peHONM(PTaNENHA; KAJIbKA.
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IMocyna u MHCTPYMEHTHI: cTakaH daphopossiii — 200-250 cM®, ¢ MIOTHOH KPHIIIKOI;
TepMOMETp ¢ auanazoHoM Temmneparyp 100-300°; konndeckas kon6a — 100 -250 cm® (3 mr),
OropeTka, IIarTeib; BeChl aHATUTHYECKUE, TIecuaHast OaHsi, JJICKTpUYeCcKast IUTUTKA.

Xo/1 BBINIOJIHEHUS:

B npenBaputensHO B3BemeHHBIH (pappopoBblii cTakad 1 3arpyKarT STHICHIJIUKOIb,
AHTHUJIPU]T U TIIATEIBHO MEPEIIMBAIOT PEAreHTHI MITIATeIeM. 3aTeM CTaKaH HAKPBIBAIOT KPBIIIKON

2 ¥ yCTaHABJIMBAIOT MECUYaHYI0 0aHIO 3 ¢ AIEKTPOILTUTKOMU 4.
15 B oTBepcTHE KPBIIIKK yCTaHABIMBAIOT TEPMOMETP 5 TaK,
4TOOBI €ro MAapHK OBLI MOTPYKEH B CMECh PEareHTOB, HO HE
2 KacaJicsi Ha. BepXxHIOr0 yacTh CTakaHa ¥ 000J0K MecuaHon
O0aHM 000PaYNBAIOT TKAHBIO 6 M BKJIIOYAIOT 00OTPEB.
J [To noctmxkenuto remneparypsl 130-135°, ee
g 3 MOJIICP)KUBAIOT TIEPUOJMUECKON PEryIMPOBKON HarpeBa Ml
B

\n
\/7/”\

HN3MCHCHHUECM MOIIHOCTHU HArpe€Ba IVIMTKU B TCUCHUC 1 gaca.

!
i

/
i

4
a PeakiimonHas Macca npeBpaliaercsi BBI3KMI paciuias. 3aTeM
ﬂ temneparypy nogaumarot g0 180 °C. Obpa3yrommecs Ha
- CTEHKaX CTaKaHa U BHYTPEHHEHIOBEPXHOCTHU KPBILIKU
KPUCTAJUIBIAHTUAPUA CICAYET IEPUOAUYECKU CUMILATE U
HepeMeluBaTh C PeaKIMOHHOM Maccoi. DTy onepannoo0s3aTeabHO CIEAYET BhINOIHATh Iepes
ot6opoM po0 aist onpeneneHusIKuciIoToro yncia (KU),cpenneduncioBoil MOIEKyISIpHON
Macchl Mi M cpeltHeit cTeneHu mojauMepu3aui nlIpoObl OTOMPAFOT 110 JOCTHKEHUH
temmneparypbl Maccsl 135 °C, a 3ateM — kaxabie 30 MUHYT B T€4eHHUE Bcero npouecca. Jis
3TOrO C IIapuKa TEPMOMETPA, U3BJICUEHHOIO U3 CTaKaHa, aKKypaTHO IEPEHOCST Ha
IpeBapUTeNbHO B3BELICHHBIN Kycouek Kaiabku 0,2—0,3 rpeakiioHHOM Maccel. TouHy0 Maccy
poObI ONPEAEIISIIOT 10 MpuBecy. JJis KaXa0ro BpeMEeHH 0TOMparoT 2 mapamienbHbie npoosl. [1o
3aBEepLICHUH Mpoliecca ONPeAEsaioT BEIXO MPOIYKTa M0 Pa3HUIE Macc CTaKaHa IOCie CUHTE3a
U J10 3arpy3KH PeareHToB, yUuTs Macchl OTOOPaHHBIX MPOO.

KY onpenenstor cienyromumM o0pazoM. TouHO B3BEIIEHHYIO MPOOY C KYCOUKOM KaJlbKH
HEPEeHOCAT B KOHYC, 100aBIst0T 20—30 M1 ciupTo-0€H30JbHON CMECH M NTEPEMEIINBAIOT
COJIEPKUMOE JI0 TIOJIHOTO pacTBopeHus mpoOkl. K pactBopy nobasisitor 3—4 Karum MHAUKATOpa
u tutpytoT 0,1 N ciuproBeiM pactBopom KOH 10 nosiBnenus 6;1eaH0-po30BOi OKpacku, He
ucuesatomieil B reuenue 10—15 c. [lapanienbHo NpoBOJSAT XOIOCTON OMBIT C TEM Ke

KOJIMYCCTBOM PACTBOPUTEIIA, HO oe3 HpO6BI peaKHHOHHOﬁ Maccel. KU OIIPECACIIAOT 110 (I)OpMyJ'ICZ

56,1(V1-V2)-N
Ky = ST

E= )
T

56,1 — skBuBanentHas macca KOH; V1 uVz — 00bEMBI TUTpaHTa, MOIIEIINE HA
TUTPOBAHUE aHAIM3UPYEMOH TIPOOBI M XOJIOCTOTO OIBITa, MJI; N — KOHIISHTpAIUs TUTPAHTA,
9KB/I (MIKB/MI); § — Macca MpooslI, T.

3a uckomyto BennunHy KY mpuHMMaroT cpennee apudmeTndeckoe 3HadeHnii K4,
MOJTyYEHHBIX aHAJIM30M JIBYX IMapaJUIeIbHBIX TTPOO.

CpeHEeYuCIOBY 0 MOJIEKYJIIPHYIO MacCy PaCCUUTHIBAIOT 1O popMyIie:

_1000-g 56100
-~ (V1-V2) K4

Mn

CpCIlHIOIO CTCIICHBb MTOJIMMEPHU3AUN HAXOJAT IO COOTHOLICHUIO!

Mn 56100
n=——=———-rT,
Mcns KY-Mcns

Mens — 9KBHBAJICHTHASI MacCa COCTABHOTO MOBTOPSIFOIIETOCS 3BEHA MOTM3(upa.
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ITonmyueHHbIe JaHHbBIE U PACCUUTAHHBIE BETMUMHBI 3aHOCAT B TAOJIUILY,KOTOPYIO
IIPUBOJAT B OTUETE:!

Ta6muna 1. JlaHHBIE aHATUTHYECKOTO KOHTPOJIS POLIECcca IOIyYeHHUS 1
XapaKTePUCTUKH MoJudpupa

Neri/mt T, °C Bpewms ot m, t (V1-Vy), K4 n
BBIXOJIa Ha MU
peKUM,
MUH.

Bompocs! k taboparopHoit pabore

1. Hanucath cxemy 1 mocTaauitHbIi MEXaHU3M IPOLECCAONNITepUPUKALIUH.

2. Hamnucarpy nmocraguitHyro cxeMmy MOJIUATEPUPUKALMKI C UCIOJIB30BAHUEMINOJIA U
aHTUJIpHUIa AUKAPOOHOBOM KUCIIOTHI.

3. Kak MOXHO OOBSCHUTH MPEJIOKEHHBIN B METOJUKE TEMIIEPAaTypPHO-BPEMEHHON
pexum npouecca?

4. Yrto Takoe KMUCIOTHOE YUCIIO MPOAYKTA, KOT/Ia U TIOYEMY UCIOJIb3YIOT 3Ty
xapaktepucTuky? Kak onpenemnstor KU?

o. Kakue texnonornyeckue GpakTopsl BIUSIOT Ha MOJEKYJISIPHYIO Maccy
MPOIYKTOB MOJIMKOHICHCALINU?

6. B uéMm cocToAT 0COOEHHOCTH MPOMBIIUIEHHOTO CHOC00a MOIYUYEHUS
oM THIIeHTepedTamaTa U 4eM OHU 00YCIOBIICHBI?

1. B kakux o0nacTsx MpakTUYECKOro MPUMEHEHHS, U B KaKUX MaTepHaiax

UCTOJB3YIOT NOAUIGUpPHI?

Jlaboparopnas pabora Ne 7

JlecTpyKIusl U AeHATYypanus NPUPOIHBIX MOJNMEPOB

Heab: U3y4nTh YCIOBUS MPOTEKAHUS PEAKIIUH IECTPYKIIMU MTPUPOIHBIX TOTUMEPOB

1. lenatypauus 0ejika KOHIEHTPHPOBAHHBIMH MHHEPATbHBIMU KHCJIOTAMHU

B npoGupky Hanuth 10 kaneab KOHIEHTPUPOBAHHOW a30THOW KHUCIIOTHI, epKa
npo6upky noj yriom 45°, 106aBUTH 5 Karnesb pacTBOpa AMYHOro Oenka. OTMEThTe H3MEHEHHUS
Ha TPaHHIIe BYX CJIOEB KHUIKOCTHU (KOIBIO JEHATYPHUPOBAHHOTO OeNKa)

2. lenatypauus 0eJika OpraHu4ecCKUMH KHCJI0TAMU

B npo6upky Hamuth 10 kanens TPUXIOPYKCYCHOM KUCIOTHI U JO0aBhTE 5 Karemib
pactBopa situHOro Oesnka. OTMETbTe MPOU3OLIEeIIINE U3MEHEHHUS.

3. Jenatypauus 0ejika COJAMM TS2KeJIbIX METAJLI0B

B nBe mpo6upku Haneiite nmo 10 kamenb pacTBopa 0enka u 700aBbTE B TIEPBYIO
npoOupky: 1-2 xarmm pacTBopa cynbdara Meau, BO BTOPYIO — pacTBOp aierata ceunma (1-2
karu). HaOmromaiiTe 3a BeImaieHne ocajaka Oenka.

4. lenatypanusi 0eJ1ka OpraHM4ecCKMMH PacTBOPHUTEISIMHU

B tpu npoOupku Hanelite no 10 xkanenb U 700aBbTE paBHbIE 00bEMbI OPraHUYECKUX
pacTBOpuTeNeil: B IepBYI0 — 3TUJIOBBINA CIIMPT, BO BTOPYIO — AIIETOH, B TPETHIO — XJIOPOPOPM.
HaOroaiiTe 3a BeImageHUEM OCaKa.

[Tpu odopMieHNH OTYETa YKAKUTE TIO KAKIOW PEaKIIUU OCAKICHUS OCOOCHHOCTH
JIeMCTBUS ICHATYPHUPYIONINX BEIIECTB, B BEIBOJIAX OTMETHTE IPUIHHY JICHATYPAIHIO OeKa.

5. KucJI0THBIN rHAPOIN3 KpaxMaJia

B xoHnueckyro konby emkoctsio 50 cM® mamuarot 20-25 Mt 1 %-HOTo pacTBopa
KpaxmanpHOTo Kielicrepa u 3-5 mut 10 %-Horo pacTBopa cepHoii KHCIOTh. B 7-8 mpobupok
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HaJIMBAIOT MO | MJI 0OYeHb pa30aBICHHOI0 PacTBOpPa Ho/ia B B MOAUJE Kaus (CBETIIO-KEITOrO
1[BETA), IPOOUPKHU CTABST B ILITATUB.

B nepByto npobupky BHOCAT 1-3 Karum MoAroTOBICHHOIO AJIs ONbITa pacTBOpa
kpaxmania. OTMedaroT 00pa30BaBIIYIOCS OKpacKy. 3aTeM Koj0y HarpeBaroT Ha acOECTOBOM ceTke
HeOoIbIINUM M1aMeHeM ropeinku. Yepes 30 ¢ mocie Hayana KAMEeHUs: OTOUPAOT MUTIETKON
BTOPYIO MTPOOY pacTBOpa ,KOTOPYIO BHOCSAT BO BTOPYIO IPOOUPKY C paCTBOPOM ioAa, Iociie
BCTPSIXMBAHUS OTMEUAIOT I[BET pacTBOpa. B manpHelemM oTOUparoT npooObl pacTBOpa yepes
KaxJibie 30 ¢ ¥ BHOCST MX B MOCJEAYIOIINUE MPOOUPKH C pacTBOpPOM Hoaa. OTMeuaroT
MOCTENIEHHOE U3MEHEHHE OKPACKH PACTBOPOB MPHU peakiHu ¢ HomoM. Pe3ynbTaTsl BHECTH B
Ta0IUILy.

Ne Bpewmst mocne Hayasna onbITa Uil BHECEHUS PAcTBOpa HoAa B MOJMIE KaJus
IpoOHpK
u

Oxkpacka 30c 60 c 90 c 120 ¢ 150 ¢ 180 ¢ 210c 240 c

pactsopa 1 2 3 4 5 6 7 8

ocie
BHECCHUA
B [bB KI

[Tocne TOro Kak peakliMOHHAsi CMECh [IEPECTAHET AaBaTh OKPACKy € HOJIOM, CMECh
KUIATAT elie 2-3 MUHYTBI, I0CJIE YEro €€ OXJIaXKAAtT U HeuTpanu3yroT 10 %-HbIM pacTBOpoM
TUAPOKCHUIA HATPHUsL, J0OABIISISL €T0 M0 KAIUISIM J10 LIEJI0OYHOM peakluy cpeibl (OSIBICHNE
PO30BOI OKpacku Ha (eHoN(TaTenHOBOI Oymare)

YacTp 11€104HOTO pacTBOPa NEPETUBAIOT B IPOOUPKY, CMEIINBAIOT C PABHBIM 00BEMOM
peakTuBa DenuHra U HarpeBarOT BEPXHIOK YaCTh 10 HAUMHAIOUIETOCS KUTIEHUS.

Brinagaer nu ocanok kpacHoro 1pera? Hanumure ypaBHeHHE peakliy THIPOIN3a
kpaxmasia. OObSICHUTE NTOYEMy B IpoIiecce THAPOIN3a U3MEHETCs] OKpacka I'MJIpoin3ara ¢
HOI0M.

6. PacTBopenne ne/u1i0J103b1 bl METHO-aMMHA4YHOM pacTBope (peakTuse IlIBeiinepa)

B npo6upky HamuBaroT 5 M1 MEIHO-aMMHAYHOTO pacTBopa (peaktus l1IBeiinepa),
OIyCKalOT B HEr0 OYE€Hb MaJICHbKUI KyCcOUueK (pHIbTPOBaIbHONW OyMaru M TIIATEIbHO
MEPEMEIINBAIOT CTEKIISTHHOM MATIOYKOM 1O MOJIHOTO pacTBopeHus. [lomyyaercs Bs3Kast
IIPO3pavHast JKUAKOCTh IPKO-CHHETO LIBETA.

[TonyuuBmIniics pacTBOp BHUIMBAIOT TOHKOM CTpyel B cTakaH, cojepxaiiuii okoso 100
MJI TEIJIOM BOJBI, MOAKUCIEHHOMN 2-5 MJI KOHLIEHTPUPOBAaHHOW CEPHOM KUCIOTHI. Llemntonosa
BBIJIETISIETCS B BUJIE XJIOTBEB.

7. llonyyeHne pacTUTENbHOIO NepraMeHTa (AMUJI0n1a)

B tpu papdopoBbie yamku HaTUBAIOT:

1 — 80 %-nbIit pacTBOpP CEPHOM KUCIOTHI;

2 — MTUCTHUTMPOBAHHYIO BOJY;

3 — 5 %-HbIif pacTBOp aMMHaKa.

B pactBOp cepHOI KHCIIOTHI onycKaroT Ha 8-10 ¢ CpeIHI00 YacTh OJIOCKH
¢mibTpoBanbHOi 6ymaru (10*3 cm), cyxue KoHIIBI Oymaru Jepxar B pykax. M30bITOK KHCIOTHI
OBICTPO CIMBAIOT B Tyke (papdopoByro Haiiky, MpoMBIBaOT yuyacTok Oymaru. O6paboTaHHbII
KHCJIOTOH, B BOJIE, HAJIUTOM BO BTOPYIO YaIlIKy. 3aT€M HEUTPAIU3YIOT OCTATKU KUCIIOTHI
pa30aBJIeHHBIM pacTBOPOM aMMHuaka. [IpocyInBaroT MoxydeHHbINH pacTUTENbHBIN TepraMeHT
MEXY JTUCTaMH (PUIBTPOBATBHOM OyMaru v CpaBHUBAIOT BUJI M TPOYHOCTD y4yacTKa,
00paboTaHHOTO KUCIOTOM ¢ HeoOpaboTaHHBIM. HaHoCST Karmu pa30aBieHHOTO pacTBopa Hoaa
Ha oOpaboTanHbIl yyacTok Oymaru. Kakas okpacka noiydaercsi? OObSICHUTE OTBET.

Bomnpocs! k nabopatopHoit paboTe
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1. ®wuszuko-xuMHUYECKHe 0COOCHHOCTH OMOMOIUMEPOB

2. Knaccudukanus 6nomnonmmMepoB: OeKu, HyKJICHHOBbIC KUCIOTHI, YIIICBOIbI, JINTTU/IBI,
crepouibl). OCHOBHBIC ()YHKIIMOHAIBLHBIC TPYIIIIBI, BCTPEYAOIIHECS B Pa3HBIX
OuonoauMepax.

3. BsaumopeiicTBus, cTaOMIM3UPYIONIUE IPOCTPAHCTBEHHYIO CTPYKTYpY Oemnka. [lonstue o
JICHATYPUPYIOIINX areHTax.

4. CrpoeHue NenTHIHON CBSI3U, PEaKIIMOHHO-CIIOCOOHBIE LIEHTPbI, XMMUYECKHE PEAKLIUH,
IIPOTEKAIOIINE C yYaCTUEM IIENITUIHOMN CBA3U.

JlaGoparopHuasi padora Ne 8

N3ydyeHune cBOMCTB 3MOKCUAHON CMOJIbI

eab padoThI: onpeAcieHUe SMOKCUIHOTO YUCIa CMOJIbI U PacuéT KOJIMYECTBA
OTBEPAUTEIIA.

PeakTuBbI M MaTepualbl: SIIOKCUAHAS CMOJIa, alleTOH, KOHIIEHTPUPOBAHHAS COJISTHAs
kucinota, 0,1 H pacTBOp ruApoKcHIa HATpUs, PeHoNTaNIeHH.

[Tocyna u mpubopsl: KOHHUECKHE KOOkl ¢ mpoOkamu, 00bémMoM 100-250 mut, cTakaH
06bémoM 100 M1, muneTky Ha 2-25 mit, MepHBIH nuauHap Ha 100 M1, CTEKIISTHHBIE TAJIOYKH,
bunbTpoBasibHAA OyMara, OIOPETKH AJI TATPOBAHHUS.

Xo onpeneneHus

['oTOBAT a1eTOHOBBIIM PAcTBOP COJSHON KUCIOTHI. JIJIsi 3TOr0 B KOHMYECKOU KOJIOe
cMmemuBaroT 60 M arieToHa ¢ 1,5 M1 KOHIEHTPUPOBAHHOMN COJSTHOM KUCI0ThI. Konobl
3aKPBIBAIOT IPUTEPTHIMU TPOOKAMHU.

Tounble HaBECKU dIOKCUIHON cMOUIbI 110 0.2-0.3 T TOMEeNIaroT B ABE IIJIOCKOIOHHBIE
KOJIOBI ¢ IPUTEPTHIMU TPOOKAMU M HATTUBAIOT B KAXKAYIO MO 15 MIT alleTOHOBOTO pacTBopa
COJISTHOM KHUCJIOTHI. B TpeThio K010y HAMBAIOT TOJIKO 15 MIT alieTOHOBOTO pacTBoOpa (XoocTas
npoba). [IpuroroBneHHsle cMecH BbAepkUBaOT 30 MUH MPU KOMHATHOM TeMIiepaType.

O0BEM KUCTOTHI, 3aTPAYCHHOM HAa B3aUMOJCHCTBUE C ATIOKCUIAMU, OTIPEICIISIOT
TUTPUMETPUUECKUM METO/IOM.

J11s 5TOr0 M30BITOK COJIIHOM KUCIIOTHI, HE MPOpearupoBaBIlIel CO CMOJIOH,
ortutpoBbIBatoT0,] H pacTBOPOM rUAPOKCHIA HATPUS B MPUCYTCTBUM (DeHonTanenHa.

OnokcuaHoe yncio (OY) B mpoleHTax BBIYUCISIOT IO (popmyie:
3y = (V1-V2)-F-100-0.00435

g
, Tae

V1 u V2 - 06sémsl 0,1 H pacTBopa ruipokcuia HaTpysi, MOLIEAINE HA TUTPOBaHHE
KOHTPOJIbHOM MPOOBI ¥ MPOOKI ¢ HABECKO 3MoKCcHuaHON cMonbl (Mi1), F — monpaska k tutpy 0,1
H pactBopa runpokcuaa natpus (F = 1, eciu pacTBop NpUroToBieH U3 pUKCcaHaia); g — Macca
HaBeckH (B T); 0,00435 — koam4ecTBO 3MOKCUIHBIX TPy, cooTBeTcTBYromme 1 it 0,1 H
pacTBopa ruApoKcua HaTpHsl.

[TonpaBka k TuTpy onpenensercs TutpoBanuem 10 mu touno 0,1 H pactBopa consiHon
KHCJIOTHI, IPUTOTOBJIEHHOTO U3 puKkcaHana, npuMepro 0,1 H pactBopa ruapokcuia HaTpus B
MPUCYTCTBUH UHJMKaTOpa (eHondranenna. OnpenenstoT 00bEM riAPOKCUIA HATPHUS,
NOLIEAINN Ha TUTPOBAHUE. 3aTEM OINPEAEIAIOT TOUHYIO KOHIIEHTPALMIO pacTBOpa THAPOKCHIA
HATpHsl, UCTIONB3YsI PopmyITy:

Cs(NaOH) -V(NaOH) = C3(HCI) - V(HCI)

ITonpaBka K TUTPY ITOKa3bIBAET, BO CKOJIBKO pa3 KOHLEHTPALUs IIPUTOTOBICHHOT O

pactBopa Oomnbie wiu menbiue 0,1 H, To ectb, F= 0,1 / C3(NaOH).
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Pacuém xonuuecmsa omseepoumens.
Paccunraiite KOMUECTBO OTBEpAUTENS (ITHICHANAMUHA U MeTa-(CHIIICHIMAMIUHA),
HEOOXO0IUMOTO ISl OTBEPKIAEHHS 1 T 3MOKCUAHOM cMOJIbI IO popmysie:

M — MonekyJsipHast Mmacca oTBepautelisi, Y — coaeprkaHue SMOKCUIHBIX TPYIIT B CMOJIE
(%), N — urciI0 IIEHTPOB OTBEPIKICHUS B OTBEPAUTEIIC (B OTBEPAUTEIIAX aMUHHOIO THIIA 3TO
YHUCJIO CHIMBAIOIINX aKTHBHBIX BOJOPOJIOB).
3aoanue:
1. PaccumTaiiTe 3MOKCUIHOE YUCIIO KaK CpeIHee apu(METHIECKOE PE3yIbTaTOB JABYX
TUTPOBAHUM.
2. PaccumTaiiTe KOIMYECTBO dTUICHANAMUHA U MeTa-(eHUIeHInaMUHa, HE00X0IUMOT0
JUTsL OTBEpKACHUS | T 3nOoKCHUIHOM cMOoibl. Hanuirre cxembl peakiuit
OTBEPXKICHUS.

Bompocs! k maboparopHoit pabore

1. KakxoBBEI OCHOBHEIC pasimuus MCKAY XUMUUYCCKUMU PCaKIUAMNU MAKPOMOJICKYII U
AHAJIOT'MYHBIMHU PCAaKIHUAMN HU3KOMOJICKYJIAPHBIX COGHHHCHHﬁ?

2. Kakwue Tumsl 1ecTpyKIHOHHBIX MpolieccoB HaOIoAatoTes 171 noiaumepon? Kakue
pa3iuyaroT TUIbL Aectpykiuu? [IpuBeaute npumepsl.

3. B gem 3akiIrogaeTcs MeXaHH3M CIIMBAHUS IMMOJIMMEPOB U KAKOBbBI OCHOBHBIC
HalpaBJICHUS ITPAKTHYCCKOI'O UCIIOJIB30BaAHUA 3TOI'O METOda XUMHUYECKOU MOI[I/I(i)I/IKaL[I/II/I?

JlaboparopHnas pabora Ne 9

XHMHYeCKHe CBOMCTBA BOJIOKOH

Hean padoThI: N3yYeHNE XUMUYECKUX CBOMCTB TEKCTHIIBHBIX BOJIOKOH.

1. JlelicTBHe HA TEKCTU/IbHbIE BOJTOKHA HEOPTaHNYECKHX KUCJIOT

[Toxg xuMHUECKMMU CBOMCTBAMHU BOJIOKOH MOHUMAIOT UX OTHOIIEHHE K JIEHCTBUIO
XUMUYECKHUX PEareHToB (KUCIIOT, IIeJoue, OKUCIUTENeH, pacTBopureneit). [Ipu Bo3aeiicTBun
XUMHUYECKHUX BELIECTB Pa3IMYHON MPUPO/IbI HA BOJIOKHA BO3MOXKHBI CIEAYIOIINE U3MEHEHUS:
Ha0yXxaHue, paCTBOPEHUE (YACTUYHOE WJIH TIOJTHOE), pa3pylieHne (M3MEHEHHUE I[BETa PacTBOpa
WJI BOJIOKHA).

Ilopsaook evinonnenusn onvima.

B npo6upku nomecTuTh o 0AHOMY 00pa3ily BOJIOKHA (80I0KHA 8blOAIOMCS NO 3A0AHUIO
npenodasamerst). OCTOPOKHO MPUIUTH MO 1 MJI KOHIEHTPUPOBAHHOMN CEPHON KUCIOTHI.
Habmronate 3a moBezieHHEM BOJIOKOH B KMCJIOTE B TeueHue 5-10 MUHYT (10JIHOE pacTBOpEHHE
WIM HapyUIeHHE CTPYKTYpPbI BOJIOKHA).

B npoOupku moMecTuTh 00pa3iibl MIEPCTH, HATYPAIBHOTO IIEeNKa, KallpoHa, XJonka. B
KKIYIO0 U3 HUX OCTOPOKHO J100aBUTH MO 1 MJI KOHIIEHTPUPOBAHHOMN a30THOM KUCIIOTHI.
OTMETHTh U3MEHEHHE OKPACKU M Ha0yXaHUE OTACIbHBIX BOJIOKOH.

[To okoHYaHMM OMBITA COAEPKUMOE TPOOUPOK CIUTH B OCOOYIO CKIISIHKY IS
0TpabOTaHHOW a30THOW KUCIIOTHI.

Konmponvnvie 6onpocwi

1. Kak BrusieT KOHIIEHTpUPOBaHHAs CepHAasi KMCJIOTa Ha BOJIOKHA: BUCKO3HOE, alleTaTHOE,
KalnpoH, JIAaBCaH, HUTPOH?

2. Kak BiusieT KOHIIEHTPUPOBAHHAs a30THAsI KUCJIOTA HA IEPCTh, HATYPAJIbHBIN HIEJIK,
KalpoH, XJIOMOK?

3. KakoBa popmyiia BOJOKHOOOPA3YIOIIKUX MTOJIMMEPOB, UCTIOIB3YyEMBIX B JAHHOM OIBITE?
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2. /lelicTBME HA TEKCTH/IbHBbIE BOJIOKHA OPraHUYeCKUX KHCJIO0T B PA3JIHYHBIX
KOHILEHTPaIUsIX

Opranuueckuie KUCIOTHI SBJSAIOTCS Oosee ci1adbIMu, TOATOMY HE TaK arpEeCCUBHBI, C
TOYKH 3PEHHUS BO3JCHCTBUS HA TEKCTUIILHBIC MaTepHUAJIbl, KAK MUHEPAJIbHBIE U OKA3bIBAIOT
MEHEE BBIPa)KEHHOE BO3/ICHICTBUE HA BOJIOKHA.

Peaxmuevl u mamepuanvl: ykcycnas kucnoma 3%-nas, mypasvunas xucioma 85%-nas,
MeKCMUIbHble BONOKHA.

Mepwi npedocmoposicHocmu.: cOOII0AATH OCTOPOKHOCTH MPH UCIIOIH30BAHUT
OpPraHUYECKUX KHCIIOT.

Ilopaodox évinonnenus onvima. B npoOHPKY MOMECTUTD XJIOTIOK, al[eTaTHOE BOJIOKHO,
KarpoH (miu 00pa3iibl BOJIOKOH IO 33JIJaHUIO0 Ipenoaasarens). Tyna e npuiuth 1o 2 it 3%-
HOT'O PacTBOpa YKCYCHOU KUCIIOTHI. [locie 5S-MuHYyTHOM 00paOOTKH IMPU KOMHATHOM
TeMreparype o0pasibl OT)KAaTh OT KHUCIOTHI O CTEHKU IPOOUPKH CTEKIIIHHOM MajJ0yKoi.

[TonoBuHy Kaxkmoro 006pasia BEICYIIUTE O€3 MPOMBIBKH HA BO3/IyX€ UJIU B CYIIUILHOM
mikady (o 3a1aHUI0 MPenoaBaTeis), a APYTryIo MOJIOBUHY — BBICYIIUTD MOCIE TIIATEIbHON
MIPOMBIBKH BOJIOM (B aHAJIOTUYHBIX yCIOBUSIX). CpaBHUTH OPTaHOJIENTUYECKU TPOYHOCTh
00paboTaHHBIX 00Pa3IIOB HA Pa3phIB.

B npoOupku mOMECTUTh T€ ke caMble BOJIOKHA U MTPUOaBHUTH 10 2 Mt 85%-HOTO pacTBOpa
MypaBbUHOH KuCIOTHL. [locne BeiaepkuBanus o0pa3oB B TeueHue 5-10 MUHYT py KOMHATHOM
TEeMIIepaType OTMETUTh MIPOUCXO/ISIINE C BOJOKHAMU U3MEHEHUSI.

Konmponvnsie 6onpocwi

1. KakoBbl (hOpMyJIBI TOJTUMEPOB, BXOASIINX B COCTAB XJIOMKA, 3(PUPOIEIIITIOIO3HBIX
BOJIOKOH, KanpoHa?

2. Kak Biusiet 3%-HbIi pacTBOP YKCYCHOM KUCJIOTHI Ha MPOYHOCTh U3yUYEHHBIX BOJOKOH
0e3 mocienyoie MPOMBIBKH U MOCIIE MPOMBIBKH?

3. JleiicTBHE 1I€J10Y€l HA TEKCTUIbHbIE BOJIOKHA

Peaxmuevr u mamepuanwt: enxuit HaTp (10%-HbBI1H pacTBOp U 3%-HBII pacTBOD),
TEKCTUJIbHBIE BOJIOKHA.

Mepvwl npedocmoposrcrocmu: 00pamaTbes ¢ OCTOPOKHOCTHIO C PACTBOPOM €/IKOT0 HATpa;
co0JII0JIaTh OCTOPOKHOCTh IPU paboTe ¢ KUMIAIIEH BOJIHON OaHe.

Ilopaoox évinonnenusa onvima. B npoOUpKY IOMECTUTH 00pa3Libl BOJIOKOH (8010KHA
svloaromes no 3aoanuio npenoodasamens). llpunuts no 2 mi 3%-Horo pacTBopa €Koro HaTpa.
OO6pa3siibl BeIIEpKATh B KUTISIIEH BoIssHON OaHe B TeueHune 20 MuHyT. OTMETUTh U3MEHEHUS
BHEIIHETO BHJ1a BOJIOKHA.

B npo6upku momecTuTh T€ € BOJIOKHA U 100aBUTh 10%-HOTO pacTBOpa €KOro HaTpa
1o 2 mi1. O6paboTKy IPOU3BOIUTH ITPU KOMHATHON Temrneparype. OTMETUTh U3MEHEHNE
CBOMCTB BOJIOKOH.

Koumponvnvie éonpocwl

1. KaxoBbl (hopMyJibl BOJJOKHOOOPA3YIOIIUX MTOJIMMEPOB, UCIIOIb3YEMBIX B OIBITE?

2. Kax Biuser 10%-HblIif pacTBOp €IKOT0 HaTpa Ha CBOICTBA N3yueHHbIX BaMu BOJIOKOH?

4. JleiicTBHE HA TEKCTUIbHbIE BOJIOKHA OKHMCJIUTENEl

Peaxmuevl u mamepuanvl: TANOXJIOPUT HATPUS WIH XJIOPHAS U3BECTh B KOHICHTPALIUH 5
/71 aKTUBHOTO XJIOpa, [EJUTIOJIO3HBIE U THAPATIEIUTIONO3HbIC BOJIOKHA, OCJIKOBBIC BOJIOKHA.

Mepuvl npedocmoposrcHocmu: cobno0ams 0CMOpPOICHOCMb NpU pabome ¢
OKUCTUMENAMU.

Ilopaook evinonnenus onvtma. OO6pa3iibl BOJIOKOH MOMECTHTH B IPOOUPKH, IPUIUTH 2-3
MJI pacTBOpA THITOXJIOPUTA HATPHS WIIK XJIOPHOHN U3BECTH B KOHIICHTPAIMH 5 T/71 aKTHUBHOTO
xJiopa (68010KHaA 8b10alomMcAno 3adanuto npenoodasamens). O6paboTKy BecTH 15 MUHYT mpH
KOMHATHOM TeMIiepaType, Mocie 4ero o0pasusl TIATEIbHO IPOMBITh BOJIOH, 3aTEM
OucCyIb(QUTOM HATPUS JUTS YJAJICHHUS CIEIOB XJIOpa M BHOBb BOJIOW. BBICYIIUTH B CYIIMIIBHOM
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mkady mpu 60-80°C. AHATOTHYHBIN OIBIT MPOBECTH 0€3 MPOMBIBKH 00pa3IOB Mocje 00paboTKH
OKHCITUTEIIEM.

Konmponvhuvie 6onpocwi

1. Yto coboli mpeICTaBISIFOT BOJIOKHOOOPA3YIOIIUE MOJTMMEPHI, UCIIOIB3YEMbBIC B
omnbiTax? [IpuBeCTH XUMHYECKUI COCTAB DIIEMEHTAPHOT'O 3BE€HA MTOJIUMEPOB.

2. Kak BIMSIIOT OKUCIUTENH HAa BOJIOKHA pa3iuyHoOro npoucxoxaenus? [Ipoussectu
CpaBHEHHE YCTOMYMBOCTHU PA3JIMYHBIX 1O MPUPOJIE BOJIOKOH.

5. [leiicTBHe HA TeKCTUJIbHbIE BOJIOKHA PACTBOPUTeJIEH

Mamepuanvl u peakmussel: peakmue Llleeiiyepa, ammuax, X10nox, 8UCKO3HOE 80JI0KHO,
HAMypaibHblil WeEK.

Mepwi npedocmoposcHocmu. cOOII0AaTh OCTOPOKHOCTD MIPHU PabOTE C ALETOHOM,
MOCKOJIbKY Tapbl OPraHUYECKUX PACTBOPUTENICH TOKCUYHBI.

Ilopsaook evinonnenus onvima. B 3 mpoObUpku B3sITh 00pa3Ibl XJIOMKA, BUCKO3HOTO
BOJIOKHA U HATYypaJIbHOTO 1IeNKa. B kax Iyt mpoOupKy IpUIUTh MPUMEPHO 1O 3 MJI peakTuBa
[IIBeiiniepa (aMMua4HbIN pacTBOP IMAPOKCHAA OKUCH Mein). OTMETUTH CKOPOCTh PACTBOPEHUS
Ka)KI0r0 BOJIOKHA.

B nipoOupky B3sTh poOy aneTaTHOTo BOJIOKHA 1 00paboTaTh ero 2-3 M aneToHa (B
BBITSDKHOM IKady). HabmronaTh npoucxoasuiie ¢ BOJIOKHOM H3MEHEHUSI.

Koumponwvnvie éonpocwi

KakoBa dopmyna peakrusa [lBelinepa? Kak oH BnusieT Ha XJIOMOK?

na kakoeo uz 3¢pupoyenniono3HbIX 6010KOH AYEeMOoH A6IAeMcs pacmeopumenem?

JlaGoparopnas paGora Ne 13
N3yuyenne KUHETHKU HAOYXaHUS CHIUTHIX MOJIUMEPOB

Ilesan padoThI: ONpeaenuTh U3MEHEHHE CTeTIeHN Ha0yXaHHs pe3UHbBI Ha OCHOBE
OyTaJleHOBOr0 KayuyyKa B ABYX PaCTBOPUTENISIX BO BPEMEHHU.

Hcxoanble BelecTBa: pe3UHbI HA OCHOBE OyTaIMEHOBOIO KaydyKa (IIacTHHA
TOJILIMHON 2 MM); TOJIYOJI U T€NTaH WM KCUJION U FeKCaH.

O0opynoBaHme: 2JIEKTPOHHBIE BECHI C TOUHOCTHIO B3BEIIMBAHUS 10 TPETHErO 3HAKa
TI0CJIe 3aTATOMN; CeKyHIOMep, GIOKCHI eMKOCThI0 50 cM® (2 IMIT.); MUHIIET, HOKHUIIBL.

ITopsinok BbINOJHEHHS PA0OTHI

W3 pe3anHOoBOI MIaCTUHBI BBIPE3AIOT JABE NMPSAMOYTOJIbHBIE MT0JIOCKK Maccoi oT 50 1o 80
Mr. BKitodaroT Becsl M onpeAesstoT Maccy o0pasnoB. [locie B3BemmBanus o0paser pe3uHsbI
TIOMEIIAIOT B BFOKC, COfiepKaluii 5 cM® 0JHOTO U3 PacTBOpHTENEH, OJTHOBPEMEHHO BKIIOUAS
CeKyHJoMep. BIoKc repMeTHyHO 3aKphIBAIOT, 00pa3el] BHIEPKUBAIOT B pACTBOPUTEIIE B TEUCHHE
5 MUH, 3aT€M BBIHUMAIOT U3 OIOKCAa MUHIETOM, U3JIHMILKH PACTBOPUTENIS C TOBEPXHOCTH o0pas3na
yAISIOT (QUIBTPOBATIBHOM OyMaroil M B3BEIIMBAIOT HA JIEKTPOHHBIX Becax. [locie
B3BEIIMBAHMSI HAOYXIIHMI 00pa3el] CHOBA OMYCKAlOT B OIOKC C paCTBOPUTENIEM U BKIIIOYAIOT
cekyHaoMep. Bpems Bbliepkku o0pasiia ycTaHaBIMBAIOT 5 MUH. B nanbHeleM BpemMs
Ha0yXaHUs yCTaHaBIMBaeTCs paBHBIM 5, 5, 10, 10, 10, 10, 15, 15 mun u ganee, ecinu Tpedyercs,
no 15 muH. M3mMepeHus npekpalaroT, KOoria pa3indus B Maccax Habyxiiero oopasma Juis Tpex
MOCJIETHUX U3MEPEHUM MPEBBIIIAIOT 3 M.

3areM NpOBOASAT aHAJIOTHYHBIE U3MEPEHUS CO BTOPHIM 00pa3IiOM PE3UHBI U APYTHM
pacTBOpPUTEIIEM.

JU1st KOMTUYECTBEHHOHN XapaKTEpUCTHKN Ha0yXaHUsl pPaCCUUTHIBAIOT CTENIEHb HA0YXaHUs
JUTSL K&KJI0TO (PUKCUPOBAHHOTO 3HAUEHUSI BPEMEHH T:

_mr-mo0

art
mO

, THC
3ananne
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CormocTaBHUTh CTENIEHb HA0yXaHHsI 00Pa3IlOB PE3UHBI B IBYX PACTBOPUTEIISAX U OOBSICHUTD
Ha0JII0/1aeMbl€ PA3IUYUSL.

Bompocs! k naboparopHoit pabore:

N3 xakux craguii coctouT mpotecc pactBopenuss BMC?.

Yro Ha3pIBaeTCA UCTUHHBIM PACTBOPOM?

Uem oTiIMYaETCSI UCTUHHBIA PAaCTBOP OT KOJIJIOUTHOTO?

Kak onpenensiercs KOHIEHTpaLus pacTsopa?

Uem ornmuaercs orpanndeHHoe HaOyxanne BMC ot HeorpaHnueHHOTro?
Oxapakrepu3yiTe OCHOBHbIE 0OCOOEHHOCTH Ipolecca Ha0yXaHHsl ToJIuMepa.

ook wnE

JlabopaTopnasi padora Ne 12
Tepmuyeckasi JenoTUMepH3aLUs MOJMMETHIMETAKPHIATA

PeakTHBBI 1 MaTepHAJIBI:TIOTUMETHIMETAKPUIIAT (OPraHMYECKOE CTEKIIO — CTPYKKH HIIH
MEJIKHe KYCOUYKH),pacTBop KapOonara Hatpus (10 %-HbIii), xymopua KanbUus(IpOKaICHHBIN),
STUJIOBBIM CHOUPT, CHUPTOBBI pacTBOp ruiapokcuna kamus 0,1 H, CHOUPTOBBIA pacTBOp
deHondranenHa, THIPOXHHOH.

IMocyna u npuGopbl: U30THYTHIE TA300TBOAHBIE TPYOKH, cTakaHbl xumuueckue (50-100
MJIT), JIS], ISTUTeIbHAsT BOPOHKA, BECHI, pe)paKTOMETP.

Boinonuenue paboThI.

Opranuueckoe CTeKIIO (IOJIMMETUIMETAKPUIIAT) IPU HAarPEBAaHUU JI0 TEMIIEPATYPbI OKOJIO
300 °Cpenonumepusyercss ¢ 00pa3oBaHHMEM MCXOJAHOTO MOHOMEpa — METHIIOBOro 3dupa
METaKpHUJIOBOM KUCIIOTHI (METUIIMETAKPUIIATA).

Heckonbko KyCOUYKOB OpPraHMYECKOro cTekja (TUIeKCUIiaca) MOMELaloT B MPOOUPKY U
3aKpBIBAIOT €€ TPOOKOM € Ta300TBOIHOM TpyOKoii. KoHel| ra300TBOIHOM TPYyOKHU OMyCKAIOT MOYTH
JI0O CaMoOro JiHa B IYCTYIO NpoOUpPKY (IIPUEMHHK), OXJIAXKIAEeMyI0 CHapyXH JICIASHOH BOJOM,
HanuToil B crakaH. [IpoOupKy HarpeBaroT cHavaja OCTOPOKHO, 3aTeM cuiibHO. OOpasyrouuiics B
pe3ynbTaTe JemOoJMMepU3allui IJIEKCUTIIaca METHJIMETaKpuiaT coOMpaeTcss B TMpPUEMHUKE
(’KUIKOCTb KENTOBATOro 11BeTa). JKenThlil BT MeTHIIMETaKpuiaTa 00yCJIOBJIEH MPUCYTCTBUEM
IIpUMECEN — NMPOYKTOB TEPMUUECKOTO PA3JI0KEHHSI OPraHUYECKOTO CTEKJIA.

OOBIYHO OTrOHKAa JENoJIMMEpa HAuyMHAeTCsl NMpu Oojee HU3KUX TeMIlepaTrypax, 4To
OOBSICHAETCSl NMPUCYTCTBHEM OCTAaTOYHBIX KOJMYECTB MOHOMepa B moiuMepe. B mporecce
JeTIoNMMepU3allii TeMIIepaTypa B mapax konebnercs B npezenax 160-240 °C B 3aBucumocty OT
WHTEHCHUBHOCTH HArpeBaHMsT W YHUCTOTHI HCXOJHOTO TMOJMMETHIMeTakpuiara. Yucrora
HCXOJHOTO MOJIMMEpPA BIUSAET TaK)KE Ha OKPACKYy MOHOMEpa-ChIpIia.

HarpeBanue mpekpamaior, Korjia 3aKOHYUTCSI MHTEHCUBHAsI OTTOHKa MOHOMEpa-ChIpIia, a
Ha JHe NMpoOupku (B KyOe) ocTaHeTcsl HEOOJIbIIOE KOJUYECTBO HEPA3I0KHUBIIETOCs MOJIUMEpA.
[TpuemHyt0 KONOY € AEMOIUMEPOM B3BEIIMBAIOT M PACCUMTHIBAIOT BBIXOJ MOHOMeEpa-chipua. Y
MOHOMEPACHIPIIA ONPEALIISIIOT KOdDPHUITUEHT pedpaKIuu.

Ouncrka MOHOMepa-cbIpua

B npomecce TepmMuyeckoM AenoJIMMEpU3AalMM  IOMYTHO IPOTEKACTOKUCIUTENIbHAS
JECTPYKLMS M Hapsly C OCHOBHBIM BEIIECTBOM—MOHOMEPOM O0pa3yroTCsl KUCIOTHBIE U ApYyTHE
NPOAYKTHI paznoxeHus. [IoaToMy noayueHHBIH MPOAYKT AEMOINMEPU3aUU OOBIYHO OKpAIIEH B
I[BETA OT JKEJITOr0 A0 KOPUYHEBOIO M MMEET KHUCIYI0 peakiuto. OUUCTKy JAenosMMepa oT Io-
OOYHBIX TPOAYKTOB paA3NIOKEHUS IMPOU3BOJAT IMPOMBIBKOM COJOBBIM PacTBOPOM, BOJIOH U
MOCIIEAYIOLIEN IEPETOHKOM.

B nensax BesiBnenus konumdectBa coisl (Na2CO3) , HeoOXOaUMON ITHEHTpaIU3aIlui 1
IIPOMBIBKH, ONIPEAETSAIOT KUCIOTHOE YUCIIO AETIONINMEpA.
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Kucnornoe uymcino orpakaer koHieHTpanuio kapOokcwibHbiX Tpyn(-COOH) B 1 T
BemecTBa. OHO HAXOAUTCS MO KOJIMYECTBY MIILTUTpaMMoB eakoro kanu (KOH), nomemero na
HEUTpaIn3anuio KapOOKCUIBbHBIX TPYIIIL:

-COOH+KOH —* -COOK +H,O

Jlis ompeneneHrs KHCIOTHOTO YHCIa KOHUYECKYH0 KonOy emkocThio 100-150 cm3
B3BEIIMBAIOT HA AaHAIUTUYECKUX BECAaX U B Hee MUMETKOM 100aBIsAtoT ~ 2 cM3 nenonumepa. Konbdy
C HABECKON BHOBb B3BELIMBAIOT HAa AHAIMTUYECKUX BECAX U ONPENENSAIOT Maccy HaBecku. K
HaBECKe B KOJIO€ MUIETKOMN MM MEH3yPKOU MPUIMBAIOT 15 cM3 HEUTpaIu30BaHHOTO STUIIOBOTO
CIUpPTa U COJEPKUMOE KOJIOBbI MEPEMENINBAIOT A0 MOJIHOIO pacTBOpeHus naenosnMepa. Ilocne
pacTBOpeHHS B KOJIOY 00aBISIIOT 3-4 Karum GeHodTaTeHnHAa U TUTPYIOT COJIEPKUMOE KOJIOBI
0,1 H cIUPTOBBIM PACTBOPOM €IKOI'O KaJIU /10 MOSIBJIEHUS CJ1a00 PO30BOM OKPACKH.

Kucnornoe uucio onpenenstor no Gopmyse:

V-7 -1000
Iy
rae V — o0beM 11ennoyu, nomeaiiei Ha Tuposanue, cm3; T — TuTp menouu;
M — HaBeCKa JIeToanumepa, T.

Ilo BenmumHE KHCJIOTHOTO 4YHCIIA pacCUUThIBAIOT KOJUYCCTBO COJAbI B I MJIA
HeﬁTpaHHSaHHH JACTI0JIUMEpa:

_ KY..53.P
56-10

rine P — ob6mas macca nenonaumepa, NOJyYeHHOTO IPH Pa3ioKeHuH, T.

K BpIUMCIIEHHOMY KOJIMYECTBY CO/IbI JOOABISIOT N30BITOK B pazmepe 10% Mac. u u3 obmiei
paccunTaHHOW Macchl TOTOBAT 10% -HBIN BOIHBIN pacTBOP COABI.

B nenuTenbHy0 BOPOHKY TOMEIIAIOT MOHOMEP-ChIPEI (AETIONIUMEp) U IPUIIUBAIOT K HEMY
IIPUTOTOBJIEHHBIN pacTBOp coabl. CoaepKUMOE BOPOHKH MEPUOJUYECKH BCTPSXUBAIOT U IMOCIE
OTCTaWBaHUS CJIMBAIOT HIKHUW BOAHBIA ciod. OcTaBIIUiics B JAETUTEILHONM BOPOHKE
HENTpaIn30BaHHBI MOHOMEP-CHIPEL] IPOMBIBAIOT HECKOJIBKO pa3 IUCTHIIIMPOBAHHOM BOJON 10
HEUTpaJIbHOW PEaKIMK MPOMBIBHBIX BOJI IO MHIUKATOPY M BBUIMBAIOT B KOHMYECKYIO KOJOy. B
KOJIOY J0OABISIOT MPOKAJICHHBIN XJIOPUCTHIN KaJbIUH /11 00€3BO’KHBAaHUS MOHOMEPA-ChIPIIA.

[Tocne cymku MOHOMEp-ChIpEL] IEPETOHSIOT Ha YCTAaHOBKE JJIsl IEPErOHKU JKUJIKOCTEH ¢
nederMaTopoM ¥ OTOMPAIOT (pakmuio ¢ TemnepaTypoit kumenus 95-101 °C. Bo usbexanue
MOJIMMEPHU3AIMM B XOJ€ MEPErOHKM BMOHOMEpP-ChIpEll JOOaBISIOT HEOOJbIIOE KOJIUYECTBO
UHTUOMUTOpA - THIPOXHUHOHA.

Oto0panHyI0 (hpakui0 MOHOMEpA — METUIIMETaKpHIIaTa B3BEIIMBAIOT U PACCUUTHIBAIOT
BBIXOJl OYMILEHHOTO MOHOMEpA 0 OTHOIIEHHIO K MAacce€ MCXOJHOIO IOJMMEPA, B3SATOTO IS
JENOTUMEPU3AIIUHU.

Y OUMIIEHHOr0 MOHOMEpa ONPEAESIOT IUIOTHOCTh M KO3((UIMEHT pedpakuuy;
CPaBHMBAIOT MOJyUYEHHBIE TAHHBIE CIUTEPATyPHBIMH JJI1 YUCTOIO METUIIMETAKpUIaTa U JIeJIaroT
BBIBOJI O YUCTOTE MOJIYUYEHHOTO NMPOTYKTa MEPETOHKH.

3angaHus:

1. M306pa3utk cxemy ycTaHOBKH Jenonumepusanuu [IMMA.

2. ITpuBecTu cxemy peakiuuu TeEpMUYecKoi nenoanmepusannu [IMMA.

3. Yka3aTb OCHOBHBIE CBOMCTBA U oOnacTi npumeneHuss [IMMA

4. BpimonHuTh TpeOyemble pacueThbl, OMPENENIUTh BBIXOJ MOHOMEpA-ChIpLA U BbBIXOJ]
OUYMIICHHOI'O MOHOMEDA.

5. OnpeaenuTth MIOTHOCTh ¥ KO3 GUIIMEHT pedpaKkIi MOHOMEpa-ChIpIia U OYUIIICHHOTO
MOHOMEpA U CAENATh BBIBOJBI O UUCTOTE IPOAYKTOB.

KY. =

4
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JlaGopaTopHas padora Ne 11
N3yuenne cBOICTB pACTBOPOB NMOJUBHHUIOBOIO CIIMPTA

Lenb paboTHI;yCTaHOBUTH 3aBUCHMOCTb BA3KOCTH PACTBOPOB MOJIMBHHHUIIOBOTO CIIUPTA OT
KOHILICHTPALIUK U TEMIIEPATYPBI, @ TAKXKE ONPENEINUTh KOHIEHTPALUIO PACTBOPA MOJMBHUHUIOBOIO
cnupTa pepakTOMETPUIECKUM METOJIOM.

OnbiT 1. Onpenenenne BA3BKOCTH  KOHUEHTPUPOBAHHBIX  PacCTBOPOB
NOJIMBHHMJIOBOTO CIMPTA METOA0M NAJeHUA IAPUKa

PeaktuBbl 1 MaTepualbl: PacTBOPHI MOJMBUHUIIOBOTO CIUPTA KOHIEHTpanuen 8, 10, 12,
15% no macce.

ITocyna u mpubopbl: ycTaHOBKA Ui ONpEICNICHUS YCIOBHOM BSA3KOCTH (IUTAaTHBBI, B
KOTOPBIX 3aKPETUICHbI MUIUHAPUICCKHE TMPOOHPKH eMKOCThI0 20-25 MiT), CTaJbHBIE HIAPUKH,
CEKYHJIOMED.

Brinonnenue paboTsl

CrekisiHHBIE MPOOUPKH, 3alOJIHEHHbIE pacTBopaMu mnonuBuHUIOBOro cnupra (IIBC),
UMEIOT JBE METKH .2 paccTOSHUU 15 cMm oxmHa oT apyroi. [loodepenHo B KaXayro U3 IPOOUPOK
OpocaroT CTaNbHOM MIAPHK U MO0 CEKYHOMEPY OIMpPEENsIOT BpeMsl €ro najieHus OT OJTHON METKH
10 Jpyroi. Jlyig Kakaoro pacTBOpa BBIIOJHSIOT TPU U3MEpPEHUs U OepyT cpeiHee 3HaueHue
BpEMEHU NaJeHUs IIapuka. B JaHHOM ONBITE BSI3KOCTh PACTBOPOB IOJIMMEPOB YCIOBHO
XapaKTEepU3yeTCsl BpEMEHEM MaJIeHus mapuka (c).

3aganue.llocTpoiiTe rpaduk 3aBUCUMOCTH yCIOBHOM BSI3KOCTH OT KOHIIEHTPALIH
pPacTBOPOB MOJIUMEpA.

OnbiT 2. U3ydyeHue 3aBHCHMMOCTH BSI3KOCTH KOHUEHTPHPOBAHHBIX PAaCTBOPOB
NOJIUMEPOB OT TeMIlepaTypbl

Peaktussl: 15% Boaublii (o macce) pactBop [IBC.

[Tocyna u mpubopsl: MUIMHAPUYECKAs TPOOUpPKa eMKOCThIO 20-25 MJI, CTaJbHBIE MAPUKH,
CEKyHIOMED, TEPMOMETP, IITATUB, CTaKaH Ha 1 JI 1y TepMocTatupoBanus pactsopa [IBC.

Brimonuenue paboThI.

[TpoGupky ¢ pactBopom [IBC nmomeniaroT B cTakaH ¢ ropsueii Bo10i (pacTBOp moiaumepa
10 YPOBHIO JIOJKEH OBITh MOJIHOCTHIO MOTPY>KEH B FOPSAUYIO BOJY, TOBOJA HE JIOJIKHA MONACTh B
IpOOUPKY) U ONPEAEISIOT BI3KOCTh pAaCTBOPA U O BPEMEHU MaICHUS [IapHKa MEKIY METKaMH IpU
temneparypax 30, 40 u 50°C.

PactBop IIBC TepmocTaTupyroT npu KakJ0H 3aJaHHON TeMIiepaType B TeueHue 10 MuH.
OmnpeneneHne ycIoBHOM BA3KOCTH B BHJI€ BPEMEHH MaJleHUs IIapuKa MPOBOAAT IS Kaxuaoi
TeMIIepaTypbl TpH pa3a U OepyT cpeaHee 3HaUeHUEe BpEMEHU Na/IeHHs [IapHKa.

3aaHue: MocTpoire rpapuuecKyro 3aBUCUMOCTh U3MEHEHHS BA3KOCTU pacTBOpa JaHHOU
KOHIICHTpALMK OT TEMIIEPATyPBI.

OmnbiT 3. OnpenesieHue KOHIEHTPAMUA PACTBOPA ¢ NOMOIIbIO pedpakToMeTpa

PedpakTomeTpruyeckuii MeTOJ aHalM3a OCHOBAaH Ha 3aBUCHUMOCTH I1OKa3aTels
NPEeOMIIEHHUS CBETa OT COCTaBa CHUCTEMBbl. Takyl 3aBUCHUMOCTb YCTAaHABIMBAIOT IMYTEM
ONpENENEHUs] TIOKa3aTeNsl MPENOMIICHUs Ul Psa pacTBOPOB C M3BECTHOW KOHIIEHTPALMEH.
[IpenBapuTenbHO MO HKCHEPUMEHTAJIbHBIM JAHHBIM CTPOSIT T'PaJlyHpOBOYHBIA Trpaduk B
KOOpJMHATax: KOHIIEHTPAlHsl pacTBOpa - MOKa3aTellb IPEIOMIIEHHS; 3aTEM 10 IPaJyUpOBOYHOMY
rpaduky, 3Has oKa3aTesb MPETOMIIEHUS PACTBOPA C HEU3BECTHOW KOHIIEHTpAIUEH, ONPeIeNsIOT
€ro KOHILIEHTPALUIO.

PeaktuBel m marepuaner:pactBopsl [IBC u3 onwita 2; pactBop IIBC ¢ HeusBecTHOR
KOHLIeHTparmel - 10 My, 3TunoBbIi cupT (JUIst MPOTHUPKU IPU3MBI pepakTOMETpa).

O6opynoBanue: pePpakTOMETp, CTEKIISTHHBIC TTATIOYKH.

Brinosnnenue paboThI.

C nmnomompio  pedpakToMeTpa  ONpPENENSIOT — MOKa3aTeld  MNpPEeIOMIICHHS  PacTBOPOB
MOJIMBUHWIOBOTO CITUPTA C U3BECTHBIMU KOHLIEHTPALUSAMU.

Crposit rpadyk 3aBUCUMOCTH TIOKa3aTes MPeIOMIIEHHS OT KOHLIEHTPAIIUK PAacTBOpA.
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OmnpenensioT mokasarels npenomierus pactopa [IBC ¢ HeusBectHoi koHneHTparmei (Cy).
N3mepenue nosropsitot 3-4 paza.
C nomoupio  KamuOpoBouHOro rpaduka omnpenensiorT KoHueHTtpauuio Cx, KoTopas

COOTBETCTBYET CpEIHEAPU(PMETUUCCKOMY 3HAYCHUIO II0Ka3aTess MPEJIOMIICHHUS HCCIICTyeMOro
pactBopa.

3aganud:

1. Tloctpoiite KanMOPOBOUHBIN rpadUK 3aBUCUMOCTH KOHIIEHTPAIIMH OT IMOKa3aTes
npesniomienus s pactsopos [IBC.

2. OmnpenenuTe KOHIEHTpAIMIO aHAIM3UpyeMoro pactBopa [IBC.
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6 IMJAKTUYECKHUE MATEPHUAJIBI VIS KOHTPOJIAA(CAMOKOHTPOJIA)

YCBOEHHOI'O MATEPHUAJIA

6.1 OIIeHO‘lHLIe cpeacrea, moxka3areJiui U KpUTepun OCHUBAHUA KOMIIEeTeHIU

Nupexce
KOMIIETE
HIIUH

Onenounoe
CpeacTBO

IToxkazaTenn
OLICHUBAHUSA

Kpurepun oueHuBanus
chpopMHPOBAHHOCTH KOMIIETEHIM I

OIlK-1

Otuer no
nabopaTopHOU
pabote

Huskuit —
HEYJI0OBJICTBOPHUTEI
BHO

CTaBUTCSI, €CITH JIOMYIICHBI
CYIIECTBEHHBIC OTUOKH (B XO/1e
SKCIIEPUMEHTA, B OOBSICHEHUH, B
odopmIIeHUHN padbOTHI, 110 TEXHUKE
0e301acHOCTH, B pa0OTe C BEIIECTBAMHU
U Ipubopamu), KOTOphIC HE
UCIIPABJISIOTCS JJaXe 10 YKa3aHUIO
IperoiaBaTers.

IToporossrii —
YIIOBJIETBOPHUTEIbH
0

CTaBUTCSI, €CJIH JIOMYIICHBI OJTHA-][BC
CYILIECTBEHHbIE OIIMOKH (B X0/1€
JKCIIEPUMEHTA, B OOBSICHEHUH, B
odopmIIeHUU PadbOTHI, 110 TEXHUKE
0e301acHOCTH, B pabOTE C BEIIECTBAMH
U IpUOOpaMM ), KOTOPHIE UCIIPABIISIIOTCS
C TIOMOIIIBIO MPEMO/IaBATEIIS.

ba3oBblii — xopo1io

a) paboTa BBITIOJIHEHA ITPABHIILHO, 03
CYIICCTBEHHBIX OIHMOOK, C/ICTaHbI
BBIBOJIbI;

0) JOIyCTUMBI: HETIOJIHOTA TIPOBEACHUS
Wi o(hOpMIIEHUS SKCIIEPUMEHTA, OJIHA-
JIBE HECYIIIECTBEHHBIE OIIMOKHU B
MPOBEIECHUU W 0(OPMIICHUH
IKCIIEPUMEHTA, B TIPABHJIaX PAOOTHI C
BEIIECTBAMHU U TPUOOpaMu

Bricokuit —
OTJINYHO

a) paboTa BBITIOJTHEHA TOJIHO, TIPABUIILHO,
0€3 CyIIEeCTBEHHbIX OIMOOK, C/IeJIaHbI
BBIBOJIBI;

0) SKCHIEpHUMEHT OCYIIECTBIICH 10 IUIaHy C
Y4ETOM TEXHUKHU 0€30MacCHOCTH M TIPABIIT
paboTHI ¢ BelecTBaMU U MpHOOpaMu; B)
MMEIOTCS OpraHM3aIMOHHbBIC HABBIKH
(moIepKUBaeTCs YUCTOTA pabovero
MecTa 1 TOPSI0K Ha CTOJIe, SKOHOMHO
UCIIOJIb3YIOTCS PEAKTHBBI).

Komnoksrnym

Huskuit —
HEYIOBJIETBOPHUTEI
BHO

- He3HaHME MTPOrPaMMHOI0 MaTepHaa;

- IIP1 OTBETE BO3HUKAIOT OIIMOKH;

- 3aTpyAHEHHMs] TpU  BBIIOJHEHUU
MPAKTUYECKUX PadoT.

[Toporossrii —
YIOBJIETBOPUTEIBH
0

- YCBOGHHE OCHOBHOTO MaTepuala;

- IPY OTBETE JIOMYCKAIOTCSI HETOYHOCTH;
- IPU OTBETE HEJOCTATOYHO MTPABUIIbHBIC
(OpMYIHPOBKH;

- HapyILICHUE MOCIIEIOBATEIBHOCTH B
W3JI0)KEHHH TIPOTPaMMHOI0 MaTepHuala;
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- 3aTpyAHECHUS B
IPAKTUYECKUX 3aJaHUMH.

BBIIIOJTHCHHUHN

ba3oBbIi1 — xOpomo

- 3HaHHUE NPOrpaMMHOI'0 MaTepUaa;

- PaMOTHOE U3JI0XKEHue, 6e3
CYILLIECTBEHHBIX HETOUHOCTEHN B OTBETE HA
BOIIPOC;

- IpaBUJIbHOE IPUMEHEHNE
TEOPETUYECKUX 3HAHUN;

- BJIAJICHUE HEOOXOAMMBIMU HaBbIKAMHU
IIPY BBIIOJHEHUH M IPAKTUYECKUX 3a]au.

Bricokuii —

OTJIINYHO

- Iy0OKOE U TIPOYHOE YCBOCHHE
IPOTPaMMHOTO MaTepHaa;

- TIOJIHBIC , ITOCIIEIOBATEIIbHBIC ,
IPaMOTHBIC ¥ JIOTHYECKHU H3JIaracMbie
OTBCTHI I[IPYU BUAOU3MCHCHUU 3aJIaHUA

- CBOOOJIHO CITPABIISIOIINECS C
IIOCTAaBJICHHBIMHU 3a1a4aMU, 3HAHHU
Marepuala;

- IPaBHJILHO 00OCHOBAHHBIC IPUHATHIC
pELICHHUS;

- BJIaJICHUE Pa3HOCTOPOHHMUMH HaBBIKAMHU
Y MIPHEMaMU BBITIOJTHCHUS PAKTHYECKUX
pabor.

KonTponbhas
pabora

Huskuit —
HEYIOBJIETBOPHUTEI
BHO

JOMYCTHJI ~ YUCIIO  OmMOOK |
HEJ0YCTOB MPEBOCXOJSINEE HOPMY, MPHU
KOTOPOI MOXET ObITh BHICTABIIEHA OLIEHKA
«3»

IToporoserii —
YAOBIIETBOPUTENBH
0

€CITU CTYJIEHT NPaBUJIBHO BBIITOJHWII HE
MeHee MOJIOBUHBI PA0OTHI UITH JIOITYCTHIL:
He OoJiee ABYX TpyOBIX OMIMOOK; UITH HE
6osee ogHOM Tpy00il U 0/1HOM HEerpyOoi
OLIMOKH U OJJTHOTO HEJJ0YeTa; WK He
0oJsee IByX-TpeX HErpyObIX OIMOOK; UITH
OJTHOU Herpy0oil OIMOKHU U Tpex
HE/I0YETOB; UJIH MPH OTCYTCTBUHU
OLIMOOK, HO MPH HATUYUH YEeThIpeX-TISATH
HE/IOYETOB.

ba3zoBblii — X0po1110

CTYJICHT BBIMIOJIHUI paboTy MOJTHOCTHIO,
HO JIOITYCTHJI B HEM: He Oosee oHOoM
Herpy0o¥ ommMoOKN U OTHOTO HeloueTa
wiH He 0oJiee TBYX HEJIOYETOB

Bricokuii —

OTJINYHO

pabota BeInosiHEeHa 6e3 onMooK,
yKa3aHbl BCe pacueTHbIE (POpMYIIBI,
€IMHUIIBI U3MEepeHus, 6e3 ommnook
BBITIOJIHEHBI MATEMaTHUECKUE PACUETHI

YyeOusie
3a71a41

Huskuit —
HEYIOBJIETBOPUTEI
BHO

JOMYCTHJI ~ YUCIO  OLMOOK U
HEJI0YETOB TPEBOCXOJSIICe HOPMY, TPH
KOTOPOI MOXKET OBITh BHICTABIIEHA OIICHKA
«3»
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IToporossrii —
YZIOBJIETBOPHUTEIBH
0

CTYJEHT MPABUIHHO BBITIOTHII HE MEHEE
TIOJIOBUHBI PA0OTHI WIIH JOIYCTHIL: HE
0oJjiee IBYX ITpyObIX OIIUOOK; WIIA HE
OoJiee oTHOM Tpy0OOii U OTHOW HErpyOOid
OIIMOKHU ¥ OJJHOTO HEJ0YETa; WU HE
OoJiee ABYX-TpPeX HErpyObIX OMMOOK; HIIHA
OJIHOM HEerpyOOi OIMMOKYU U TPeX
HEJIOYETOB; WX NIPU OTCYTCTBHH
OIIMOOK, HO MPU HATWYUH YETHIPEX-TISITU
HEJIOYECTOB.

ba3oBblii — X0po110

CTYJEHT BBIIIOJIHUI Pa0bOTy TOIHOCTHIO,
HO JIONYCTWJI B HEW: He OoJyiee OJHOU
HerpyOoi OmMOKM M OIHOTO HexoueTa
WM He 0oJiee IBYX HEIOYETOB

Bricokuit — pabota BeImosIHEHa 6e3 OIMOOoK,

OTJINYHO yKa3aHbl BCe pacueTHbIe POPMYIIbL,
€MHUIBI U3MEpEeHUs, 6€3 OmnOoK
BBIIIOJIHEHbl MATEMAaTUYECKHUE PACUEThl

Pedepar Huzknii — Tema pedepara He PacKphITa,

HEYJIOBJIETBOPUTEN | OOHApYKUBAETCS CyIIECTBEHHOE

BHO HEMMOHUMAHUE TTPOOJIEMBI.

IToporossrii — UMEIOTCS CYILLIECTBEHHBIC OTCTYIIJICHUS

yIOBJIETBOPUTENBH | OT TpeboBaHuil Kk pepepupoBanuto. B

0 YaCTHOCTH: TEMa OCBEILIEHA JIUIIb

YaCTUYHO; TOMYIICHBI (PaKTUYECKUE
omuOKH B coJiepkaHuu pedepara uim
IpU OTBETE Ha JOTOJHUTEIbHbBIE
BOIIPOCHKI; BO BPEMA 3aIIUTEI OTCYTCTBYCT
BBIBO/I.

ba3oBbIii — x0po110

OCHOBHBbIE TpeOOBaHUs K pedepaTy u ero
3alIUTEe BBITOJIHEHBI, HO IPH 3TOM
JIOTIyIIEHbI HeT0u€Thl. B yacTHOCTH,
UMEIOTCSI HETOYHOCTHU B U3JI0KEHUH
MaTepuasa; OTCyTCTBYET JIOTHYeCKast
NIOCJIE0BATENBHOCTD B CYXKACHUAX; HE
BBIZIEpKaH 00bEM pedepara; UMEIOTCS
yIyIIeHus: B 0hOpMIICHUH; Ha
JIOTIOJTHUTEJIbHBIE BOIPOCHI IIPU 3aIUTE
JIaHbI HETIOJIHBIE OTBETHI.

Bricokuii -

OTJIMYHO

BBITIOJTHEHBI ~ Bce  TpeOOBaHUSA K
HamucaHWO W 3amuTe  pedepara:
o0o3HaueHa mpobiemMa U 000CHOBaHA €&
aKTyallbHOCTh, CAENaH KpaTKWil aHaJu3
Pa3TUIHBIX TOYEK 3peHUS Ha
paccMaTpuBaeMyro pooOyieMy U JIOTUYHO
H3JI0’KeHA coOCTBEeHHAs TTO3HITHS,
chopMyIUPOBAHBI BBIBO/IBI, TemMa
PacKphITa MOJTHOCTHIO, BRIJIEPKAH 00BEM,
coOuofieHpl  TpeOOBaHUSI K BHEIIHEMY
oopmMIIeHHIO, TAHBI TIPABUIILHBIC OTBETHI
Ha JIOMOJIHUTENIBHBIE BOITPOCHI.
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Tect Huskuit — o 60 32 BEPHO  BBINOJHEHHOE  3aJlaHue
0aioB TECTUPYEMBIH TOTy4aeT MaKCUMaJIbHOE
(HEeyIOBJIETBOPUTE | KOJMYECTBO OaijIoB, MPEIyCMOTPEHHOE
JIBHO) JUIS  OTOrO  3aJaHusl, 3a HEBEPHO
IToporoeerii — 61- | BeloaHEHHOEe — HONb OayutoB. Ilocne
75 6amnoB OPOXOXACHUS  TecTa  CYMMHUPYIOTCS
(YIOBJIETBOPUTEIIb | PE3Y/IbTAThI BBIIIOJIHEHHS BCEX 3aJaHUM.
HO) [TopcunThiBaeTCS MPOLEHT MPABUIBLHO
BazoBeiii — 76-84 | BRIIOJHEHHBIX 3aJJaHUM TECTA, IIOCIIC YETO
0ajuIoB (XOpoIIo) | 3TOT NPOLEHT IEPEBOAMTCA B OLEHKY,

PYKOBOJCTBYSICh yKa3aHHBIMU
KPUTEPUSMHU OLICHUBAHUS.
Bricokwuit — 85-100
OayoB
(oTIIMYHO)
OIIK-2 OtueT 1o Huzkuii — CTaBUTCS, €CIIU JOMYILECHbI
naboparopHoOi HEYJOBJIETBOPUTEN | CYIIECTBEHHBIC OMIMOKH (B XO/€

pabote BHO JKCIIEPUMEHTA, B OOBSICHEHHUH, B

odopmiieHUN pabOTHI, 110 TEXHUKE
0e30macHOCTH, B pabOTe C BEIIeCTBAMHU
U Ipubopamu), KOTOpbIEC HE
UCIIPABJISAIOTCA JaXe M0 yKa3aHUIo
IpenoaBaTes.

[Toporosslii — CTABUTCS, €CJIM JONYyIIEHBl OJHA-IABE

YIOBJIETBOPUTENbH | CYyLIECTBEHHblE  OmMOKM (B XoJe

0 JKCIIEPUMEHTa, B  OOBSCHEHUH, B
obopmiieHUH pabOThI, 1O TEXHHUKE
6e30MacHOCTH, B paboTe ¢ BEIIeCTBAMU U
npudopamu), KOTOPbIE HUCIIPABISIOTCS C
IIOMOIIBIO NIPENOIABATEIS.

ba3oBelii — xopo1io | a)paboTa BHIOIHEHA MPaBUIIbHO, 03
CYLIECTBEHHBIX OIIMOOK, CAETaHbI
BBIBOJIBI;
0) MOMYCTUMBI: HETOJHOTa MPOBEIACHUS
WM 0()OPMIIEHUS SKCIIEPUMEHTA, O/IHA-/[BE
HECYIIECTBEHHbIE OIIMOKU B MPOBEICHUU
Wil o(pOpMIIEHHH  HKCIIEPUMEHTa, B
npaBuUigax pabOThl C BEIIECTBAMH U
npubopamu

Bricokmit — a) paboTa BBITNOJIHEHA MTOJTHO, TPABUJIBHO,

OTIIMYHO 0€3 CyIIEeCTBEHHbIX OIMOOK, C/IeIaHbI
BBIBOJIBI;
0) SKCIIEPUMEHT OCYILIECTBIICH I10 TIaHY C
YUETOM TEXHHKH 0€30MacHOCTH M MpaBHII
paboThl C BellecTBaMU M MPUOOpaMU; B)
UMEIOTCSI  OpPTraHU3allMOHHbIE  HaBBIKU
(mommepkuBaeTcs  4YUCTOTAa  pabodero
MeCTa W TIOPSJIOK Ha CTOJIe, 3KOHOMHO
UCIIOJIb3YIOTCS PEAKTHBBI).

IK-1 Oruer o | Huskuii — CTaBUTCS, €CIIU JAOIYIEHEI
naGoparoproii | HEYZOBJCTBOPHTEN | CYIIECTBEHHBIC omnoOKu (B x011€
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pabote

BHO

IKCIIEPUMEHTA, B OOBSICHCHHH, B
odopmIIeHUN PadbOTHI, 110 TEXHUKE
0e30macHOCTH, B pa0OTE C BEIIECTBAMHU
U Ipubopamu), KOTOphIC HE
UCHPABIIAIOTCA JAXKe M0 YKA3aHHIO
IperoIaBaTess.

IToporossrii —
YIIOBJIETBOPHUTEIbH
0

CTaBUTCS, €CIIM JIOMYyIICHBI OJHa-
JIBE CYIIECTBEHHBbIC OMMOKH (B XOJe
SKCIIEPUMEHTa, B  OOBSCHEHUH, B
obopmiieHUH pabOThI, 10 TEXHHKE
0e30macHOCTH, B paboTe C BEIIECTBAMH H
nprudopamMu), KOTOPbIC HCIPABISIOTCS C
MTOMOIIBIO TPEToAaBaTENsl.

ba3oBblii — xopo1io

a) paboTa BBITIOJTHEHA ITPABHIILHO, O€3
CYIIECTBEHHBIX OIIMOOK, CIIEIIAaHbI
BBIBOJIBL;

0) JOIMyCTUMBI: HENOJIHOTA IPOBEACHUS
W 0(hOPMIICHUS SKCIICPUMEHTA, OJTHA-[BE
HECYII[ECTBEHHBIE OIMOKN B MPOBEICHUH
Wi opOpMIICHMM  DKCIIEPUMEHTa, B
npaBmwiax paboOTbl C BEMIECTBAMH H
npubopamMu

Komnoksuym

Bricokuit — a) paboTa BBIINOJIHEHA [TOJIHO, TPABUIIBHO,

OTJIMYHO 0€3 CyIEeCTBEHHbIX OIIMOOK, C/IeJIaHbI
BBIBOJIBI;
0) SKCIIEPUMEHT OCYLIECTBIIEH I10 TUIaHY C
YU€TOM TEXHHKH O€30MacCHOCTH M MpaBHII
paboTHl C BELIECTBAMH M MPUOOpamH; B)
UMEIOTCSI  OpPTraHU3allMOHHbIE  HaBBIKU
(monmepkuBaeTcs  yucTOTa  pabouero
MeCTa W TIOPSJIOK Ha CTOJIe, 3KOHOMHO
UCTIOJIb3YIOTCSI PEAKTHUBBI).

Huzkuii — | - HE3HaHWE MPOTPAMMHOr0 MaTePHUAaa;

HEYJIOBJICTBOPUTEIN | - IPU OTBETE BO3HUKAIOT OLIMOKH;

BHO - 3aTpyOHEHHS TPU  BBIIOJHEHHUH
PaKTUYECKUX paboT.

[Toporossrii — - YCBOEHUE OCHOBHOI'O MaTe€pHaIa;

YIOBJIETBOPUTENBH | - IPH OTBETE JIOMYCKAIOTCS HETOUHOCTH;

0 - IIpY OTBETE HEJOCTATOYHO MpPaBHIIbHbBIE

(OpMYIHPOBKH;

- HapyleHHE II0CJIeI0BaTeIbHOCTH B
W3JI0)KEHUH TIPOTrPaMMHOT0 MaTepuara;

- 3aTpyOHEHUS B BBINOJHCHHH
NPaKTUYECKHX 3aJIaHHH.

ba3zoBbIi1 — xopomio

- 3HaHKE MPOrPAMMHOTO MaTepHuaa,
- rpaMOTHOE U3JI0KEHUE, 6e3
CYHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC;

- MPaBUIILHOE
TEOPETUYECKUX 3HAHUM;
- BJAJCHHE HEOOXOIUMBIMU HaBBIKAMHU
IIPpH BBIIIOJIHCHHUU U MMPAKTUYCCKUX 3a1a4d.

IIPUMEHEHHE
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Bricokuii -

OTJIINYHO

- IIy0OOKO€ ¥ MPOYHOE YCBOCHUE
POTrPaMMHOTO MaTepuana;

- TIOJIHBIE , [TOCTIEIOBATEIIbHBIE ,
IPaMOTHBIE M JJOTHYECKHU M3JIaracMble
OTBCTHI I[IPU BUAOU3MCHCHUU 3a/IaHU;

- CBOOOIHO CIIPABIIAIONINECS C
IIOCTAaBJICHHBIMHU 3aJadaMH, 3HaAHU
Marepuana;

- IpaBHUJILHO 000CHOBAHHBIE IIPUHATBIC
peleHus;

- BJIaJICHUE PAa3HOCTOPOHHUMHU HABBIKAMHU
Y [IPUEMaMH BBINTOJHEHUS TPAKTUIECKUX
pabor.

Tect

Huzknii — no 60
0aJuIoB

(HEeyIOBJICTBOPUTE
JbHO)

[Toporossrit — 61-
75 6amnoB
(YIOBJIETBOPUTEIH
HO)

bazoBeiii — 76-84

6aJII0B (XOPOIIIO)

328 BEPHO  BBIINOJHEHHOE  3a/laHHE
TECTUPYEMBIA II0JIy4aeT MAaKCUMaJIbHOE
KOJINYECTBO OaIOB, MIPEAYCMOTPEHHOE

JUIA  3TOrO  3aJaHusi, 3a HEBEPHO
BBINIOJIHEHHOE — HoJb Oamos. Ilocne
IPOXOXKJIECHHUSI ~ TeCTa  CyMMHUPYIOTCS

PE3yJIbTAaThl BHIITOJIHCHUA BCEX SaﬂaHHﬁ.

HOI[C‘-II/ITI)IBaeTCﬂ IMPOLCHT IPABUIIBHO
BBIIIOJTHCHHBIX SaHaHI/Iﬁ TECTA, IIOCJIC YET'O
OTOT IPOLCHT IICPEBOAUTCA B OILCHKY,
PYKOBOACTBYCH YKa3aHHbIMU
KPUTCPUAMU OLICHUBAHMS.

6.2 HpOMe)KyTO‘lHaﬂ arTTeCcTanusd CTYACHTOB IO TUCHUIIJIMHE

IIpomexxyTOouHast arrecTalys sABJISACTCS NPOBEPKOM BCEX 3HAHUM, HABBIKOB U yMEHUU
CTYJEHTOB, MPUOOPETEHHBIX B MPOLIECCE M3YyUYEHUs AUCHMILIMHBL. POpMOIl MpOMEKyTOUHOU
aTTeCTalMy 10 JUCLUILINHE SBIIAETCS DK3aMEH.

JInst OLeHMBaHUS pPE3yJNbTaTOB OCBOCHHs JHUCLHMIUIMHBI IPUMEHSAETCS CIEAYHOLIUe

KpUTCPpUH OLICHHUBAHUA.

Kpurepun oueHuBaHMsI YCTHOIO 0TBETA HA IK3aMeHe

Ouenka «5» (OTJIMYHO) CTaBUTCS, €CJIH CTYIEHT:

1. ITostHO pacKphwITO cofepxKaHHe MaTepuasa OuseTa;

2. Marepuan u37M0K€H TpaMOTHO, B ONPENEIECHHOM JIOTMYECKON MOCIeI0BaTENbHOCTH,
TOYHO UCIOJIb3YETCSI TEPMUHOJIOTHS;

3. Iloka3aHo yMeHHE WUIIOCTPUPOBATH TEOPETUUYECKUE TOJIOKEHUS KOHKPETHBIMU
npuMepamMu, MPUMEHITh X B HOBOW CUTYallUH;

4. IIpoaeMOHCTPUPOBAHO YCBOEHUE pPaHEE HM3YYEHHBIX COMYTCTBYIOIIMX BOIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMYHUBOCTh KOMITETCHITHI, YMEHUI U HaBBIKOB;

5. OTBeT Mpo3BYyYaa CaMOCTOSTENIHHO, 0€3 HABOIAIINX BOIIPOCOB;

6. JlomyiieHsl ofHAa — JBE€ HETOYHOCTH IPU OCBEIIEHHH BTOPOCTENEHHBIX BOIPOCOB,
KOTOPBIE UCITPABIIAIOTCS O 3aMEYaHUIO.

Ouenka «4» (Xo0pouo) CTaBUTCS, €CJIH:

OTBET CTY/ICHTa yJIOBJETBOPSIET B OCHOBHOM TPeOOBAHMSIM Ha OILEHKY «5», HO TIPH 3TOM

UMECT OUH N3 HEJOCTATKOB!

1. B u3noxxeHuu AOMyIIeHbl HEOOBIIIHE MTPOOEIIbI, He UCKA3UBIIHUE COJIEPKaHNE OTBETA;
2. JlonymieHsl OAWMH — JBa HEAOYETAa MPU OCBEUICHHUH OCHOBHOTO COJEpKAHUSI OTBETA,
WCIIPABJIEHHBIE TIO 3aMEYAHUIO dK3aMEHATOPa;
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3. Jomymensl ommbOka uian Oojiee IBYX HEIOYETOB NMPU OCBEUICHHUH BTOPOCTETIEHHBIX
BOIIPOCOB, KOTOPBIE JIETKO UCIPABIIAIOTCA 10 3aMEYAaHUIO SK3aMEHATOPA.

Ouenka «3» (ya10BJIETBOPUTEJIbHO) CTABUTCS, €CIIU:

1. HemonHo uiau HemociaeaoBaTeNbHO PACKPBITO COAEP)KAHHME MaTepualla, HO ITOKa3aHO
oOmiee MOHUMaHUE BOIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUSI, JOCTATOUHBIE Ul JAIbHEUIIETO

YCBOEHUSI MaTepuana;
2. HNmemnucw

3aTpYAHCHUA WKW JOIIYIICHBL

OIIMOKH B OIIPECACIICHUU HOHHTHﬁ,

UCIIOJIb30BAHUH TEPMUHOJIOIMH, UCIIPABIICHHBIE TI0CIIE HECKOJIbKUX HABOIAILIUX BOIIPOCOB;
3. Ilpm HenosHOM 3HAaHUM TEOPETHYECKOIO MaTepHuaja BBIBICHA HEIOCTATOYHAS
c(OpPMHPOBAHHOCTh KOMIETEHIIMI, YMEHHI M HABBIKOB, CTYICHT HE MOXKET IPUMEHHUTH TEOPHUIO

B HOBOH CUTyalluu.

Ouenka «2» (Hey10BJIETBOPUTEIBHO) CTABUTCS, €CIIU:
1. He packpbITO OCHOBHOE cO/Iep KaHHEe yueOHOro MaTepuara;
2.00HapyXeHO HE3HAHWE WM HEMOHMMaHWE OoJibIled WM Haubojiee BaKHOM YacTu

yqe6Hor0 MaTcpHraia,

3. JlomymieHsl OMMOKK B OMPEEICHUU TMOHATUM, TIPU UCIOJIB30BAHWU TEPMHUHOJIOTHH,
KOTOPBIE HE UCIIPABIIEHBI I10CJIE HECKOJIBKUX HABOJALLUX BOIIPOCOB.
4. He chopMupOBaHBI KOMIICTCHIINN, YMEHUS U HABBIKH.

6.3 OLUEHOYHBIE CPEJACTBA ]l npoBepku ypoBHS CHOPMUPOBAHHOCTH KOMITETEHIIHH,
[1K-1, TI1K-5, OIIK-1, OIIK-2

TecTbl cofepkaT cleAyIoNue THIIbI 3aJaHHH

THUIIA Ha
YCTAHOBJICHUC
IIOCICI0BATCIBHOCTHU

e Bec Pe3yabTaTr oueHuBanus (6a/u1bl,
Tun 3axanus - 3alaHus MOJIy4eHHbI€e 32 BbINOJIHEHUe 3a1aHust /
atanus (0aswr) XapaKTEePUCTHKA MPABUJIBLHOCTH 0TBETA)

3aJlaHus 3aKpBITOrO 1,2,3 1 6amn 1 © - mosmHOE MpaBUIIbHOE COOTBETCTBUE; ()
THUIIA C BBIOOpOM 0 - ocTanbHbBIE CITydan
OJTHOTO MPABUIHLHOTO
(1uz 4)
3a/IaHMsl 3aKPHITOTO 4,5 1 Gamn 1 6 - moHOE MpaBMWIBLHOE COOTBETCTBHE; ()
THTIA C BEIOOPOM 0 - ocTanbHBIE CITydan
OJTHOTO MPABUIBHOTO
OTBETA IO CXEME:
«BEPHO»/ «HEBEPHO»
3a/IaHMsI 3aKPBITOTO 6,7 2 Gamna 2 © — moIHOE MPaBUIBLHOE COOTBETCTBUE
THTIA C BBIOOPOM (mocnmeaoBaTeIbHOCTh  BAPUAHTOB  OTBETA
HECKOJIbKUX MOJKET OBbITh JIt000i1); 1 0 — ecnu gomyIieHa
MIPABUIIbHBIX OTBETOB olHa omubOKa / OTBET MPaBWIbHBINA, HO HE
(3 u3 6) noytHbIN; 0 6 — ocTanmbHBIE CITyqan
3aJIaHuUs 3aKPHITOTO 8,9 2 daiuta 2 0 — OJTHOE MPaBUIIBHOE COOTBETCTBHE; 1 O
TUTIA HA — eClli JIOMyIIeHa OJiHa OmuOKa / OTBET
YCTaHOBJICHUE NpaBWIbHBIM, HO He TmouHb; 0 6
cooTBeTCTBUS (4 Ha 4) OCTaJIbHbBIE CITy4Yaun
3a/1aHKe€ 3aKPBITOrO 10, 11 2 Oaiuta 2 6 — moJTHOE MPaBUJIBHOE COOTBETCTBHE; 1 O

— eClu JOMylIeHa OJHa OIMUOKa / OTBET
MpaBWIbHBIM, HO He mouHb; 0 06 -
OCTaJIbHbIE CITy4Yau
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3a/1aHusI OTKPBITOTO 12,13 3 Gamra 3 0 — mojHOE MpaBMWIbHOE COOTBETCTBHE; O O
TUTIA C KPATKUM — OCTaJbHBIC CITyYau.

OTBETOM

3a7aHus OTKPBITOrO 14, 15 506ammoB |5 0 — MONHOE MPaBUIBHOE COOTBETCTBUE;
THUIA C Pa3BEPHYTHIM €cJIM JIOMYIICHA OJIHA OUIMOKA/HETOYHOCTS /
OTBETOM OTBET NPABUJIBHBINA, HO HE TTOJIHBIN - 3 Oauia;

eClIi  JIONyIeHO OoJyiee OAHOM OmuOKH /
OTBET HEINPABWIbHBIN / OTBET OTCYTCTBYET —
0 6amtoB

DopmupyemMasi
KOMIIETCHIUS

Nupukatopsl ¢()OPMHUPOBAHHOCTH KOMIIETEHIIMHU

IIK-1. Bnageer cucremoit
(bYHI[aMeHTaJIBHI)IX XUMHUYCCKUX
MOHSATUH W 3aKOHOB, MHJIMKATOpaMH
JOCTHUIKCHUA KOTOpOﬁ SABJIACTCA:

[IK-1.1 TloHumMaeTr OCHOBHBIC MPUHIIUIIHI,
3aKOHBI, METOO0JIOTUIO M3y4aeMbIX
XUMHYECKUX  JUCIHUIUIMH,  TEOpPETHYECKHE
OCHOBBI (DM3WYECKHX M (HU3UKO-XUMUICCKUX
METOJIOB HC CJIEeI0OBAHUS;

[IK-1.2 Hcnons3yer dbyH1aMeHTaNbHbIE
XUMHYECKHE TIOHATHUS B CBOCH Tpodeccro
HAJIBHOU J1€ATeIbHOCTH;

IK-1.3 Wurepnpetupyer MIOJTyYEHHbIE
pe3yabTaThl, UCIONB3Ysl 0Aa30BbIC TMOHATHS XU
MUYECKHX AUCIMILITUH

3ananue 1. Kakoii pynaaMeHTaIbHbIH XUMHYECKH I 3AKOH JIEKUT B OCHOBE MATEPUAJIHLHOT0
0ajiaHca mpouecca MMPOJIN3a APeBeCHHbI?
1. 3akoH neHCTBYIONMIUX Macc

2. 3aKoH COXpaHEHUs MacChl
3. 3akon I'ecca

4. 3aKkOoH 3KBUBAJIECHTOB
OTBerT: 2

3ananue 2. OCHOBHBIM MOHOMEPOM, 00pa3yIOLIUM HNPHPOIHBIN MOJUMEP WLELTIOI03Y,

SIBJISIETCS
1. T'moxo3a
2. OpykTo3a

3. B-I'moko3a
4. o-I'moxo3za
Ortsert: 3

3apanue 3. I'maposu3 HeJ 10103561 10 [VIIOK03bI SBJISIETCS IPUMEPOM peaKIuM:

1. Tlonumepuszauuu

2. JlectpyKiuu

3. M3omepuzanuu

4. Oxwucienus
Ortser: 2

3ananue 4. YTBepxkaeHHe: «JJIeMeHTHBIH COCTAB JIMTHHHA XapaKTepu3yeTcsl BbICOKHM
cojiep:KaHHMeM YIJIepo/a M0 CPABHEHMIO C LeJII0J1030i».
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1. Bepno
2. Hesepho
Otger: 1

3ananue 5. YrTBep:kaenue: «lIpomecc IKCTPAKIUM PACTHUTEIBLHOr0 ChIPpbSi OCHOBAH HAa
pa3Iu4uM TeMIepaTyp KUIeHUsl PACTBOPEHHOI0 BelIeCTBA U PACTBOPHUTEJISD).

1. Hegepno

2. Bepno
Ortger: 1

3ananue 6. Kakue npoueccbl OTHOCATCS K OCHOBHBIM BH/JaM XHMHMYECKOW mepepadoTKu
apeBecHoi Omomaccnl? (Boidepurte 1Ba niu 6oJiee BapuaHTa)
1. Crporanue

2. Tmaponus

3. Iluponuz

4. ®pesepoBaHue

5. Jlenurnuduxanus

6. PactBOpenue Bomoi
OtBer: 2, 3,5

3ananue 7. Kakue pakTopbl BJIAMSIIOT HA CKOPOCTh KHCJIOTHOIO T'HAPOJIN3a 1eJLTIJI03bI B
COOTBETCTBMHU € 3aKOHOM JelicTBylomux Mmacc? (Boioepure a1Ba uiau 6oj1ee BApuaHTa)

1. Konnenrpamus nonos Bogopozaa (H*)

2. llBer nmpeBecHHBI

3. Temmeparypa mporiecca

4. TInoTHOCTH IPEBECUHBI

5. Tun ngpeBecuHbI

6. AtmocdepHOe TaBieHNe
Otser: 1, 3

3ana1me 8. YcranoBuTe COOTBETCTBHE MEKAY BUIOM PACTUTECJIBHOI0 ChIPpbsi H OCHOBHBIM
HEJI€BBIM IPOAYKTOM €10 XMMHYECKOIi nepepaﬁonm:

Coipbe [Iponykt
1. CemeHa 10/ICOJTHEUHUKA A. Dranon
2. JlpeBecuHa COCHBI b. Kanudgois
3. Kykypy3Hslii Kpaxman B. [losncosnHeyHoe Macio
4. XnomkoBas meiyxa I'. Dypdypon

OtBer: 1-B,2-5,3-A,4-T

3ananme 9. YcraHoBHUTEe COOTBETCTBHE MEXKIY XHMHYECKMM TMPOLECCOM M  €ro
onpejaeleHHeM:

ITponece Onpenenexnue
1. Tunponus A. TepMuueckoe pasyioKEHHE OpraHUYECKHX
MaTepuaioB 03 JOCTyMa KHCI0poia
2. Tupomms b. Peaknus oOveHa (QyHKIMOHAIbHBIMU
rpynmnamMd  MEXIy CIOXHBIM 3(uUpoM U
CIMPTOM
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3. Drepuduxamms B. Peakuus B3auMoOAEWCTBHUSI BEILECTBA C
BOJIOH, MPUBOJIAIIAS K €T0 PA3I0KECHHIO
4. TpancaTepupuKaIms I'. Peakuusi oOpa3oBaHusl CIOXKHBIX 3()UPOB
IPU B3aMMOJICHCTBUH KUCIIOTHI U CITUPTA

OtBer: 1-B,2-A,3-1,4-b

3aganue 10. YcTaHOBUTE NPABUIBHYIO OC/I€10BATEIbHOCTD CTAAUI MOJyYeHHS Y THIOBOTO
CIMPTA U3 KPAXMAJIOCOAeP Kalero cbipbs (Hanmpumep, 3epHa):

1. OcaxapuBaHue MaJbTO3bI 0 TJIFOKO3bI

2. CniupToBOE OPOKEHHUE TIIFOKO3bI

3. T'upporepmuueckas oOpaboTKa U KiIelcTepu3aIus Kpaxmana

4. ®epMeHTATUBHBIN TUAPOIN3 KpaxMaia 0 MajabTo3bl (caxapuduxarus)

5. Auctumnanus 3penoi Opakku

OtBer: 3,4,1,2,5

3apnanme 11. Pacnosioxure CcTagMM KJIacCH4ecKoro cyJiabpatHoro (xkpadr) mpounecca
AeTUurHiUKaANU IPeBeCHHBI B MIPABUWJILHOM MOPSIIKeE:

1. Bapounsiii mpouiecc co "0enbiM menokom" (NaOH + Na.S)

2. Or6enka LemIoI03bl

3. O6paboTKa «4epHOro HIEIOKa» B PEreHePAIlIOHHOM LIUKIIE

4. VI3mMenbueHe IPEBECHOTO ChIPhS B IICITY

5. OTOuBKa ¥ MPOMBIBKA LIEJUTIOJIO3HON MaCCHI

OtBer: 4,1,5,2,3

3aganue 12. HazoBUTe OCHOBHOI XMMH4YeCKH KOMIIOHEHT, y/AaJisieMblil U3 JpeBeCHHbI B
npouecce JeJTUrHH(pHUKANNH.
OtBer: Jlurnun

3aganue 13. Kakoii rerepoliuk/aIn4ecKuii ajabaeruj oopasyercsi B pe3yJjbTaTe KHCJIOTHOIO
THAPOJIN3A MIEHTO3aHCOAEePIKALLEr0 ChIPbs (HApUMep, MOACOJIHeYHOM J1y3ru)?
OtBet: Oypdypoin

3ananue 14. Onumute, Kak (QyHAAaMEHTAIbHBINA «3aKOH JIEHCTBYIOLIMX Macc» MpOsBISETCS B
npolecce KUCIOTHOTO THApOJM3a MLeuntoiao3bl. Kakue (akTopbl, cOracHO 3TOMY 3aKOHY,
MO3BOJISIIOT YIPABISATH CKOPOCTHIO PEAKIIMH U BBIXO/I0M TIIFOKO3bI?

OtBet:
3aKOH JAEWCTBYIOIIMX MAacC YCTaHABIMBAET 3aBHCHUMOCTH CKOPOCTH XMUMHUYECKON PEakiuu OT
KOHIICHTPAIi peareHToB. B ciy4yae KMCIO0THOTO THAPOIIH3a IEIUTIONI036I (PEaKIis TeTeporeHHas,
HO JJIs YTIPOIIEHUSI KHHETUKH 9acTO PacCMAaTPUBAIOT TOMOTEHHYIO MOJIETh), CKOPOCTh PEAKIIUN
MPOMOPIIMOHAIbHA KOHIIGHTpAallud HWOHOB Bojopoga [H'] (karammzatop) W <«JIOCTYIHOM»
KOHIIEHTPAIIUU TIUKO3UAHBIX CBSA3€H B ILIEUIIONI03€. YIPAaBICHHUE MPOIECCOM OCYIIECTBISETCS
yepes:
e KonmeHTtpamuto KuciaoTel: [loBbIIIIeHHe KOHIIEHTPAIIMH KUCIOTH yBenuuuBaeT [H'], aro,
COTJIACHO 3aKOHY, YCKOPSIET TUIPOIH3.
o Temmeparypy: PocT TemmepaTypsl yBeIMUHMBaeT KOHCTAHTY CKOpOCTH peakiuu (k), uto
TaK)Ke YCKOPSIET Mpoliecc.
e Bpemsa mnpormecca: [ns cMmerieHuss paBHOBECHs] B CTOPOHY TMPOIYKTOB (TJIFOKO3BI)
HEOOXOJMMO KOHTPOJIMPOBATH BpeMs, YTOOBI MUHUMH3HUPOBATH BTOPUYHBIE PEAKIIHH
pa3I0KeHUs TII0KO3bI B KUCIIOHN cpefie.
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Takum 00pa3oM, 3aKOH JICUCTBYIOIIMX MaCC SBJISICTCS TEOPETHUECKOM OCHOBOM JIJIsI ONITUMH3AITUN
napametpoB ruaponusa (T, [H'], t) ¢ menbro AOCTUXKEHUSI MaKCMMAJIbHOTO BBIXOJA IIEJIEBOTO
MIPOJIYKTA.

3ananue 15. O0bsiCHUTE, OCHOBBIBASICH HA «3aKOHE COXPAHEHHUS SHeprum (mepBoM HayaJje
TepMOAMHAMUKHN)»U 3akoHe [ecca, modemMy mnpouecc NUPOJH3A [pPeBeCHHbl Tpedyer
NEePBOHAYAJIBHOI0 BHEIIHEr0 3JHEPreTHYecKOro HMIYJAbca M MOXKeT B JajbHeillleM
NMPOTEeKaTh AaBTOTEPMHUYECKH.

Otser:

[TepBblii 3aKOH TEPMOJUHAMUKY (3aKOH COXPAHEHHUS YHEPTHH ) TJIACHUT, UTO SHEPTHUS HE BO3HUKAET
U HE MCYE3aeT, a TOJIHKO NMEPEXOTUT U3 OJHOU (HOPMEI B IPYTYIO.

3akon ['ecca yTBep:kaaer, uTO TEIUIOBOM 3(PPEeKT peakuuu 3aBUCUT TOJIBKO OT HAYAIbHOIO U
KOHEYHOTO COCTOSIHHMSI CHCTEMBI U HE 3aBUCHUT OT ITyTH IpoIecca.

[Ipu mnuponu3e ApeBEeCHMHBI MPOUCXOAIT SHAOTEPMUUYECKHE PEAKIMH ACTIOIMMEpU3alud |
KpeKHHTa (HampuMep, Pa3iokKeHHE IEJUTION03bI U JJUTHUHA), KOTOPBIe TPEOYIOT MOIBOA TEIUIA.
CornacHo mepBOMy Hayaly TEPMOJWHAMUKHU, ITOT JNE(UIUT SHEPTUU JOKEH ObITh BOCIOIHEH
M3BHE — OTCIOJIa HEOOXOAMMOCTh TIEPBOHAYATIFHOTO BHEITHETO SHEPTETUICCKOTO UMITYJIbCA.
Opnako mapaienbHO HUAYT U SK30TEPMUYECKHE peakluu (HalpuMep, BTOPUYHBIC PEaKIUU
VIUIOTHEHUsI W OOyTiMBaHMs, oOpa3oBaHue udactu cmoi). CormacHo 3akoHy ['ecca, oOmuit
TEIIOBOM 3P EKT BCEro KOMIUIEKCA peakluid MUpon3a MOXKET ObITh paccunTaH. Ha mpaktuke
JJIs1 MHOI'MX BUIOB OroMaccel 9K30TCPMUYICCKUX peaKuHﬁ OKa3bIBacTCsA OOCTAaTO4YHO, 4TOOBI
nociie MHUIMAIU3aIuu Mpoliecca KOMICHCHPOBATh SHAOTEPMHUUECKHE CTaJAUU U MOACPKUBATD
TeMreparypy 0e3 JOIMOHUTEIHLHOTO MOIBOIa TeIlTa u3BHE. TakuM 00pa3omM, CUCTeMa MEPEXOIUT
B aBTOTEPMHUYECKHI pEXKUM, I/I€ SHEPTHs, BBIICISAIONIA’ICS B OJHUX PEaKIUAX, MOTpeOseTcs B
APYTrux, 4TO ABJIACTCA IIPAMBIM CIICACTBUCM @YHHaMeHTaJ'IBHBIX 3aKOHOB TCPMOANHAMUKH.

dDopmupyemast HNuauxaropsl ¢chopMHPOBAHHOCTH KOMIIETEHIHH
KOMIIeTEeHI U
IIK-5. CnocobeH  ocylIecTBIATh e TJIK-5.1 BeiOupaer MeTOasl H  CpEACTBA
KOHTPOJIb KauecTBa CBIpb4, KOHTpOJISI KayeCTBa, CHIPbSi, KOMIIOHEHTOB H
KOMITOHEHTOB 71 BBIITY CKaeMOi BBIIIYCKAEMON  MPOAYKLUUU  XUMHUYECKOTO
MPOAYKINU XUMUYECKOI'0 Ha3HAYCHUS HAa3HAYCHHUsI Ha COOTBETCTBUEC Tpe6yeM0171
IO PYKOBOJCTBOM  CIELMAINCTOB HOPMAaTHBHOH JIOKyMEHTALMH
Golee  BBICOKOH  KBanH(bUKAIMH, e [IK-5.2 BeimonssieT cTaHgapTHBIE ONepaliyi Ha
WHJMKATOpaMHU JOCTHUKEHUS KOTOPOH THIIOBOM 00OpYAOBaHUU JUIA XapaKTePUCTHKH
CBIpbs,  TIPOMEXYTOYHOM M  KOHEYHOH

ABIIACTCA:
OpOoAYKIHUU XUMHUYCCKOTO IMTPONU3BOJACTBA.

e « JIK-5.3 CocraBiseT npOTOKOJIbI UCIBITAaHUH,
OTYETHl O BBINOJIHEHHON paboTe Mo 3aJaHHON
opme;

e « [IK-5.4 OcyuiecTBisieT KOHTPOJIb TOYHOCTH
aHAJTUTUYECKOTO 00opyAoBaHUS Ha
COOTBETCTBUE TpedyeMoii HOPMAaTUBHOMN
JTOKYMEHTAIIUU

3ananue 1. KayecTBeHHOM peaknueil Ha HAJM4YHe HelpedeJbHbIX CBf3eil B PaCTUTEIbHBIX
MacJiax, HCIOJIb3yeMoil ISl ObICTPOr0 KOHTPOJIS ChIPbS, ABJISCTCH:

1. Peakuus c FeCls

2. Peaxnus ¢ K2Cr20

3. Peakmus ¢ 6poMHOI BogoH

4. Peakuus «cepeOpsSHOTO 3epKaay
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OrtserT: 3

3ananue 2. /sl KOHTPOJISI KMCJOTHOIO YHCJIA PACTUTEJHLHOI0 Macja JadOpPaHT J0JIKeH
NMPOBECTH:

1. TutpoBaHue pacTBOPOM IIETOUN

2. OTrosky ¢ mapom

3. I'paBuMeTpuUecKuil aHAIN3

4. PedpaxTomeTpuio
Otser: 1

3ananue 3. Ilepen nmpoBeaeHHeM aHAJIM3A BJIAKHOCTH ChIPbSl HA AHAJIMTHYECKHMX Becax
JIAa0OpPAHT 00513aH NPOBEPUTH:

1. Ieny nmeneHus TepMoMeTpa

2. HyneByr TOYKy U YPOBCHb BECOB

3. UucToTy TUTPOBAHHOTO PacTBOpa

4. Tewmrmeparypy B CymuIbHOM KAy
OTBerT: 2

3aganue 4. YrTBepxknenue: «/lusi koHTposs kavecrBa ¢ypdypoaa coraacho I'OCTy
Heo0X0IMMO ONpeleJUTh €ero IUVIOTHOCTh, MOKa3aTejb NpPeJIOMJIeHUSI M TeMIepaTrypy
KHIICHUS».

1. Bepno
2. Hesepho
Otser: 1

3aganue S. YTBepxkaenue: «B mnporokoJie HCNBITAHWH JOCTATOYHO YKa3aTh TOJIBKO
KOHEYHBI pe3yJbTaT aHaju3a 0e3 yKa3aHUsl MCIOJb30BAHHOH METOAMKH W CepPUITHBIX
HOMEpOB 000pPy10BaHHS».

1. Hegepno
2. Bepno
Otser: 1

3aganue 6. Kakue MeToabl KOHTPOJIAA MOKHO MCII0JIb30BATH JJIsl ONpe/ieIeHUs CO/lep:KaHus
ITaHOJ1a B IpoAyKTe Oposkenns? (Boidepure nBa niu 60Jiee BapuaHTa)

1. Apeomerpus (cnupToMeTpus)

2. T'azoBas xpomatorpadus

3. Tutpumerpudeckoe omnpeieseHne KUCIOTHOCTH
4. OmpeneneHue HOIHOTO YHCIA
5

OpraHonenTuyecKu
6. OkxwucieHueM Ha BO3IyXe
Otser: 1, 2

3ananue 7. Kakue onepauuu BXOAAT B NPOUEAYPY KOHTPOJISI TOYHOCTH AaHAJTUTHYECKOIO
o0opynoBanusi? (Beidepure 1Ba niu 60Jiee BapuaHTa)

1. TlpoBenenue ucnbITaHUM C UCTIOJIB30BaHUEM CTaHAapTHOTO 0Opasma (CO)

2. Hacrpoiika 1ieToBoi rammbl nHTep(eiica mpudopa

3. TloBepka MepHO MOCY/IBI 1 BECOB

4. Ywucrka KIOBET crieKTpodoTomeTpa

5. MBpIThe MOCYABI

6. VYo6opka naboparopuun
Otser: 1, 3
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3aganne 8. YcTraHOBHTE COOTBETCTBHE MeEKIY OOBEKTOM KOHTPOJsS H OCHOBHBIM
HOPMHPYEMBIM N0OKAa3aTeJIeM ero KauecTBa COrJIacHO CTAHIAPTY:

OOBEKT KOHTPOJIS Hopmupyemslii nokas3areiib
1. Cemena MaCJIMYHBIX KyabTyp | A. CoaepskaHue 1esITr0I03bI
(0JICOJTHEUHHUK)
2. DTWIOBBIA COUPT-ChIPEIL b. MaccoBast 107151 BJIard U COpHOM TPUMECH
3. CynbdaTHasl IeJUTI0J103a B. KonienTpauus 1 KUCJI0THOCTh
4. Kanudonn Kucnotnoe YHUCJIIO0 u TeMreparypa
pa3MsiryeHus

OtBetr: 1-b,2-B,3-A,4-T

3ananue 9. YcTraHOBUTE COOTBETCTBHE MEXKAY METOA0M/000py10BAHHEM H OIpeaessieMbIM
noKa3arTejieM:

Meton / OGopyaoBanue OnpenensgeMblil TOKa3aTellb
1. Pedppakromerp A. Bs3kocTth
2. Buckozumerp b. Ilokazarenp npeaoMIIeHUS
3. Cniupromerp B. Conepxanue crnupra B BOAHO-CIUPTOBOM
cMecHu
4. lllenoyHoe TUTPOBAHNUE I'. KucnotHoe uunciio

OtBer: 1-b,2-A,3-B,4-T

3aganue 10. YcTraHOBHTE NPABUJIBHYIO N10C/I€10BATEILHOCTD ONepaliii NPU onpe/iesIeHUI0
HOIHOI'0 YHCJIA PACTUTEJIBHOI0 Macjia MeToaoM Buxkca:

1. TuTpoBaHue OcTaBUIETOCs oA PaCTBOPOM THOCYJIb(aTa HATPHs

2. B3BemnBaHue HaBeCKH Maclia B KOJIOy JUIsl THTPOBAaHHUS

3. JloGaByeHune pacTBopa Hojaa B YETHIPEXXIOPUCTOM YIJTIEPOE U BbIACP)KHBAHUE B TEMHOTE

4. lob6aBneHue pacTBopa Hoama Kajuus U BOJbI

5. Pacuer 1o/1HOTO UncIIa 10 pa3HOCTH OOBEMOB TUTPAHTA B OIBITE U XOJIOCTOM ONPECICHUN
OtBer: 2,3,4,1,5

3aganue 11. PacnoJioxkure 3Tanbl opopmiieHHs NPOTOKOJIA HCNIBITAHNH 110CJIe IPOBEICHHA
aHaJIN3a B IPAaBUJILHOM NOPsAKe:

1. BHeceHune pe3ynbTaToB B JKypHaJl JJabOpaTopuu

2. Pacuer nmokasaresnei kKauecTBa Ha OCHOBE ITOJYYEHHBIX TaHHBIX

3. Peructpaiiyst mosryu4eHHbIX ChIPBIX JAHHBIX (00BEMBI TUTPAHTA, TOKa3aHUs TPUOOPOB)

4. Iloanucanue NpOTOKOJIA OTBETCTBEHHBIM UCIIOJHUTENEM U PYKOBOAUTEIEM

5. IlpoBepka COOTBETCTBUS pe3yIbTaTOB HOpMaM, ykazaHHeIM B 'OCT/TY

Otsert: 3,2,5,1,4

3ananue 12. Kakoii HOpMATHBHBIN JOKYMEHT SIBJISIETCS NEPBOMCTOYHUKOM /JIsi BbIOOpa
METOJUKH KOHTPOJIs KayecTBa KaHnugoun B Poccnu?
OtBet: 'OCT (I'ocynapcTBeHHBI cTaHIapT)

3apanue 13. Kakoil T XMMH4YeCKO#H MOCYIbl UCHOJb3YETCH MAJs1 TOYHOI0 OTMEPHBAHUS

(puKCHPOBAHHOI0 00BEMa KUAKOCTH MPH MPUTOTOBJIEHUH TUTPOBAHHOIO pacTBopa?
OtBet: MepHas koJiba (MM MUTIeTKa, aBTOMAaTHYeCKas TTUTIETKA)
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3ananue 14. Bam nmopyyeHo nmoa pyKoBOJACTBOM CTapuiero JialopaHTa NMpoBecTH BXOAHOM
KOHTPOJIb MAPTUM MOACOTHeYHOro Maciaa. IloctaBmuk yka3aa B JOKYyMEHTaxX KHUCJIOTHOE
yncsao — 1.5 mr KOH/r. Onummure Bam nJiaH aeiicTBUi ISl POBEPKH 3TOr0 nmokasaress. B
OTBeTe YKAKUTE:

e Kaxkoe 000pya0oBaHNE U PEAKTHBBI BaM TOHAIO0SATCS.

e CyTb MeTOIMKH (KaKyl0 CTAaHAAPTHYIO OINEPALIMIO Bbl OyETE BHIIOIHSATH).

e Kak BBl odopMuTe pe3ynbTaT U Kakue JIEHCTBUS MPEANPUMETE, €ClI Ballle U3MEepEeHUe

nact 3Hadenue 2.1 mr KOH/T.

IIpuMepHBIii OTBET:
IIman neficTBUit:
1. [TogroroBka K aHANK3Y:

e (OOopynoBaHue U peakTHBBI: MepHas koyida Ha 100 mu1, nmunerka, Or0peTka, KOHMYECKast
K0J10a JJ1s1 TUTPOBaHUs, CIUpTO-3¢dupHas cMech (1:1), THTpOBaHHBIN pacTBOP MMIAPOKCUAA
kamusi (KOH) ¢ u3BecTHOI koHTIeHTpanuel (~0.1 M), naaukatop deHoTaienH.

Kontposab 060py10BaHus: TPOBEPUTH OIOPETKY Ha OTCYTCTBHE CKOJIOB U 3arpsiI3HEHUH, yOeAUThCS
B €€ YUCTOTE U MIPaBWIbHON YCTAHOBKE HYJIS. Y O€IUTHCS B HAJIMYUU JIEHCTBYIOIIEH TOBEPKU Ha
BECBl U1 MEPHYIO IMOCY Y.

2. [IpoBenenue ananusza:

B3BecuTh Ha aHAIMTHUYECKUX Becax TOUYHYIO HaBecKy macia (okono 5-10 r).

PactBoputh HaBecky B 50-100 mi HeliTpanu3oBaHHOH (10 ¢eHONPTaNCnHy) CiUupTO-3)UPHOI
CMECH.

e TuTpoBaTh NOJTYYEHHBIN PacCTBOP MIPHU NOCTOSIHHOM NepemernBanuu pactBopom KOH no
MOSIBJIEHHS PO30BOI0 OKpAlLIMBaHUs, HE ncye3atouiero B reueHue 30 cekyH/I.

3. Odopmienue u 1eHCTBUS MO Pe3ybTaTy:

e Paccuutars kucnornoe uncio no gopmyne: KH=(V C 56.1)/ m, rne V —o0bem menoun,
mi1; C — KOHIIGHTpaIUs MIeJI0YH, MOJIB/JI; M — Macca HaBeCKH, T; 56.1 — MonsipHas Macca
KOH.

PesynpTaT BHECTHM B MPOTOKOJI MCIBITAHWM YCTAaHOBJIEHHOM (OpPMBI, yKa3aB JaTy, METOJ
(manpumep, T'OCT 5476-80), HOMep mapTHM CbIPbs, HCIOJIB30BAHHOE OOOPYJOBaHUE U
MOJy4E€HHOE 3HaUEHUeE.

Ecmn nonyueno 3nauenue 2.1 mr KOH/r: IlockonbKy pe3ysbTaT NpPEBBILACT 3asBICHHOE
nocTaBiukoM 3HadeHue (1.5), s cooO1iry 0 HECOOTBETCTBUU cTapIemMy JJabopaHTy. MblI mpoBeeM
NOBTOPHBINA aHanM3 (BO3MOXKHO, B JBYX Mapajliesisix) JUIsl MOJATBEpXkaeHus pesynbrara. Ilocie
MOATBEPKICHUS PE3YbTAT OyneT opuIMaIbHO 3aUKCUPOBAH B TPOTOKOJIE, M HA €T0 OCHOBAHUH
HapTUs Macjia MOXeT ObITh 3a0paKoBaHa MM OTIPABJIEHA HA JOMOJHUTEIbHYIO OUHCTKY.

3aganue 15. Bam Heo0XxoAMMO NPOBECTH KOHTPOJb KAa4eCTBA 3THJIOBOIO CIHMPTA-CHIPIA,
NOJYy4eHHOT0 W3 THAPOJU3HOro cyciaa. OnuiiMre, Kak ¢ MOMOIIbI0 MpocTeiliero
JabopaTopHOoro odopynoBaHusi (apeoMerpa, CIHPTOMepa, TepMOMeTPa) ONpede/uTh ero
kpenoctsb (% 00.). Kakue nmonpaBku Heo0X0auMo Oy/aeT BHECTH B MOKAa3aHHUsl Mpudopa u
NMo4YeMy 3TO BAKHO VI TOYHOCTH KOHTPOJIsi?

IIpuMepHBIii OTBET:

[Topsimok 1eCTBUIA U MOMPABKH:

1. IIpoBenenue n3MepeHus:

OTto0patb npoOy cnupTa-chiplia B YUCTHIH, CYyXOW HMIUHAP AOCTATOYHOro 00bema.

OCTOpO’XXHO OMYCTHTh B LMJIMHAP CIHUPTOMEP (apeoMeTp, MporpaayupoBaHHbI B % 00.), HE
JIOIYCKasl €ro KaCaHusl CO CTCHKaMHU.

OnHOBpEMEHHO U3MEPUTH TEPMOMETPOM TEMIIEPATYPY CHHUPTA B LIMIIMHIPE.

CHATH OKa3aHNE CIUPTOMEpPA 110 HUHKHEMY MEHHUCKY KUAKOCTH.
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2. BHeceHue nomnpaBoK ¥ BaKHOCTh TOUHOCTH:

[Toxa3zaHus cnupTomMepa CIpaBeUIMBBI TOJIBKO MPU CTaHAApTHOHN TeMiepaType (00braHo 20°C).
[TockonbKy TeMIieparypa mpoObl MOYTH BCETJa OTIUYAETCS OT CTAaHAAPTHOM, HEOOX0IUMO BHECTU
TEMIEPATYPHYIO IONPABKY.

HopmaruBnas: KauectBo cmnupra-ceipma perigamentupoBaHo crangaptamu  (I'OCT), wu
HECOOII0ICHUE HOPM 10 KPEIIOCTH BEJET K BBIITYCKY HEKOHIULMOHHON IPOAYKIIHH.

dopmupyemas HNuaukaTopbl chOPMUPOBAHHOCTH KOMIIETEHIIUN

KOMIIeTeHI[UA
OIIK-1. CriocobeH aHAMM3UPOBATh U e OIIK-1.1 Cucremaru3upyeT U aHAIU3HPYET
MHTEPIIPETUPOBATH pe3yabTaThl pe3yapTaThl  XUMHUYECKHX  SKCIEPUMEHTOB,
XUMHYECKUX IKCIIEPUMEHTOB, HaOJIOACHNH, U3MEPEHH, a TaK)Ke PEe3yIbTaThI
HaO0IeHni u U3MEpEeHUi, pacyeToB CBOMCTB BEUIECTB U MAaTEPUAJIOB
HHIUKATOPaMHU JOCTHUKEHUS KOTOPOU e OIIK-1.2 IIpepnaraer HHTCPIIPCTALIMIO
SIBIISIETCS: pe3yIabTaTOB COOCTBEHHBIX IKCIIEPUMEHTOB U

®  PaACYETHO-TEOPETHUYECKUX pabot c

UCIIONIb30BAHUEM  TEOPETHYECKUX  OCHOB
TPaJUIIMOHHBIX U HOBBIX Pa3/1ejOB XUMUHU

e OIIK-1.3 ®opmynupyeT 3aKII0U€HUs U BHIBOIbI
IO pe3yjibTaTaM aHalu3a JIMTEPaTYPHBIX
JIAHHBIX, COOCTBEHHBIX AKCIEPUMEHTAIBHBIX H
PacCYETHO-TEOPETUUECKUX paboT XUMHYECKOI
HaNpaBJICHHOCTH

3aganue 1. Ilpn uccaenoBannu mMeronamm HUK-cnexkTpockonnu ObLI10 YCTAHOBJIEHO, YTO
NPOAYKT rHAPOJIN3a JUTHHHA MMeeT HHTEHCHBHYIO 110JIOCY morJiomenust B odiacru 1710-
1715 em™'. Kaky1o ()yHKIIHOHAJIbHYIO TPYIIY 3TO Hau0o0/1ee BEPOSTHO YKa3bIBaeT?

1. Tuapokcunbhyto (-OH)

2. Kap6oumnsnyio (C=0)

3. ApoMaTHyecKoe KOJIbLO

4. MeruneHoByo rpymmy (-CHa-)
Otger: 2

3aganue 2. Ilpu omnpenejieHMH BBIXOAA HEJIIJI03bI MOCTEe BAPKU ObLIO IMOJYYEHO TPH
3Hauenus: 48,2%; 47,8%; 52,1%. Kakoii pe3yabTart, ckopee Bcero, siBjsieTcsi IpoMaxoM u
J0JI2KeH ObITh OTOPOIIECH NPH pacyeTe cpeaHero?

1. 48,2%

2. 47,8%

3. 52,1%

4. Bce pe3ynbTaThl paBHOBEPOSTHBI
OTtBerT:3

3ananue 3. Ecau npu numpoJim3e ApeBeCHMHBI BBIXOJ KHIKHX HNPOAYKTOB (0monHedTn)
yBeanunBaerca ¢ 30% 1o 45% npMm  CHMKEHMHM CKOPOCTHM HAarpeBa, KaKoil
NpeABapUTeJbHbII BBIBOJI MOKHO ClIeNaTh?

1. CkopocTb HarpeBa He BIMSAET Ha Ipoliecce

2. CHmXeHHe CKOPOCTH HarpeBa OJaronpHusaTCTBYET 00pa30BaHHIO KUIKHUX MPOIYKTOB

3. CHMIXKEHHE CKOPOCTH HarpeBa MPUBOIUT TOJIBKO K YBEIMYEHUIO BBIX0JIa ra3a

4. Tlpousomwuia ourbka B USMEPEHUIX
Otser:2
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3ananue 4. YrBepxaenue: «Eciu npu onpenesieHun HOAHOT0 YMCJIA IBYX Pa3HbIX 00pa3noB
PACTUTENBHOIO MacJa NMoJiyuyeHbl 3HaYenus 120 u 85, MmoxkHO caeaTh BHIBO/, YTO NePBbIii
oOpa3sen 0os1ee OKHCIEH).

1. Hesepno
2. Bepno
Otger:1

3aganue S. YrBepxknenue: «Hanuume mosiocsl nmorsnomenusi npu 1050-1150 em™* B UK-
CIIeKTpe MPOAYKTA MepepadoTKH LeJJII0/103bI 0JHO3HAYHO CBH/AETEIbCTBYET 0 COXPAHEHUH
TJIMKO3H/HBIX CBAA3E».

1. Hegepno
2. Bepno
Otger:1

3ananme 6. Ilpu ananuse pe3yiabTaroB xpomarorpagum OmoHedpTH ObLIH OOHAPYKEHBI
NMUKH, COOTBETCTBYIOIIHE YKCYCHOI Kuciaore, Gypdypoiy u jJeBoriawko3any. O yem 310
cBuaeresbeTByeT? (BpiOepure 1Ba uiiu 00s1ee BADHAHTA)

1. TIpoayKT cOOEepX UT COEAUHEHNUS, XapaKTEPHbIE JJIsl TUPOJIM3a TEMULIEILII0I03

2. TIpomyKT COOEp>KUT COSAMHEHHUS, XapaKTepHbIe I MUPOIHN3a [EeJUTI0I03bI

3. TIpoayKT mOJHOCTHIO COCTOMT U3 JIUTHUHHBIX ()parMEHTOB

4. Tlpowusomwna nmoiaHas ra3uUKaIys ChIpbs

5. IIpoayxrt 3arpsi3HéH

6. IlogoOpan HeBepHBIN PAaCTBOPUTEIH
Ortser:1, 2

3aganue 7. Kakue BbIBOAbI MOKHO CAe/1aTh, €CJIM NPH LIEJ0OYHONH IKCTPAKIMU OMoMacchl
BBIX0Jl JKCTPAKTHBHBIX BCIIECTB 3HAYUTEJIbHO NPEBBIACT CIHPABOYHbIC JaHHbIC IS
JaHHOTO BHJA chipbsi? (BbiOepuTte 1Ba niu 0oJiee BapuaHTa)
1. Ceipre MO0 OBITH OABEPIKEHO MUKPOOHOIOTUYECKOH opye
2. Meronuka SKCTpaKIMU MOTJIa OBITh MPOBEJCHA C OMMOKOW (HAIpUMep, 3aBHIIICHA
TeMIeparypa)

3. OmpenerleHHO MPOW30ILIA JECTPYKITUS IEILTION03BI
4. JIMTHUH MOJHOCTBIO TIEpeNIen B pacTBOP
5. TlomoOpana HeBepHAst KOHIIEHTPAIHS MIETOYH
6.
Ortser:1, 2

3ananue 8. YcraHoBHUTE COOTBETCTBHE MexKAY Ha0JI0AaeMbIM 3KCIEPUMEHTAIbHBIM
(paKkTOM M €ro BeposATHON XMMHUYECKON MHTEpPIPeTAlUeH:

Habmromaembiii pakT X¥UMHYECKasi UHTEPIPETALMS
1. PacTBop #ona B oauae kanus okpammubaer | A. OOpa3oBaHHe HENPeNeIbHbIX COSTUHEHHM
IIPOAYKT B CHHUI IIBET WJIM apOMATUYECKUX CTPYKTYP

2. IlpoaykT nmupoisiv3a AaeT nojoxkutenbnyto | b. Hanuune anpaeruaHon rpymnmnsl
PEakKInIo «cepeOpsSHOTO 3epKaIa»
3. Beixox razoobpasseix mpoayktoB (CO, | B. Hanuune kpaxmana uiu HEOBPEXKIESHHOM
CO2) npu mUpoIH3e YBETUIUBACTCS C POCTOM | IEILTIOI03bI

TEMIEPATYPHI
4. Y®-cnektp mnpoaykra wumeer moiocy | Nutencudukamnms peakuuii
noraoueHus npu 280 HM JIeKapOOKCHUIIMPOBAHUS M PA3JI0KEHUS

OtBer:1-B,2-B,3-1,4-A
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3ananue 9. YcTaHOBUTE COOTBETCTBHE MEKIY METOJ0OM AHAJIN3Aa U THUIIOM HH(OpMALNH,
KOTOPYIO OH MPeAOCTABJISIET AJIsl HHTePNpeTALMN:

MeTto ananuza Tun uapopmanuu

1. TazoBas xpomarorpadus ¢ Mmacc- | A. KonmnyecTBeHHBIN COCTaB CMECH JIETY4YHX

cunexkrpomerpueit (I'’X-MC COCIMHEHUH U UX HICHTU(PUKAIUS

2. UK-®ypbe ciekTpockonus b. Onpenenenne (QyHKIIMOHAIBHBIX TPy B
MOJIEKYJIE

3. Tutpumerpudeckoe onpeneneHue | B.  CreneHb  OKHCIGHHOCTH  oOpasla

KHMCJIOTHOT'O Yncia (Hampumep, maciia)

4. AMP-crieKTpoCKOIHUst I TlonmHas  CcTpyKTypa OpraHHY€CKOTo
COEIMHEHMS, BKJIIOYasl pacIioyIoKEHUE aTOMOB
BOJIOPOJIa U yTIepoaa

OtBer: 1-A,2-b,3-B,4-T

3apanme 10. (OIIK-1.1) YcTanoBUTe NPaBUJIBHYIO OCIEA0BATEIBHOCTh ITANOB 00Pa00TKHI
JAHHBIX MPH ONpeAeJeHUN COCTABA KUPHBIX KMCJIOT B PACTUTEIbHOM MacJjie metoaom I'X-
MC:

1. UnerTudukanus mIKoB 1o OMOIHOTEKE MacC-CIIEKTPOB

2. IIpoBenenune xpomaTorpaduuecKkoro pasaeieHuss METUIIOBBIX 3(OUPOB KUPHBIX KUCIOT

3. KonnyecTBeHHBIN pacueT MaCCOBBIX J0JIEH KUCIIOT MO TUIOMIA/ISIM ITHKOB

4. ITony4yeHue XxpoMaTorpaMMbl U Macc-CIEKTPOB Ui KaXKOTO MHUKa

5. lMoxroroBka mpo0O (OMBIICHUE U METHJIIMPOBAHHE MACJIa)

OtsBer: 5,2,4,1,3

3aganue 11. Pacmosioxkure 3Tanbl (OpPMYJMPOBAHHMS 3aK/JIIOYEHHs] IO pe3yJbTaTaM
IKCIIEPHMEHTA B IPAaBUJILHOM NOPs/IKe:

1. CpaBHEHHE NOJIyYEHHBIX [AHHBIX C JIMTEPAaTYPHBIMH HCTOYHUKAMHU WU TEOPETUUECKUMHU
OKUJaHUSIMU

2. @opMyIHpOBKAa OKOHYATEIbHBIX BBIBOJOB M, NPH HEOOXOAMMOCTH, PEKOMEHIAlMN s
JaTbHENITNX HCCIEIOBAHNN

3. IIpoBeneHue 3KCIEpUMEHTa U cOOp EPBUYHBIX IaHHBIX (CIIEKTPOB, XpOMATOrpaMM, 3HaUEHUH
TUTPAHTA)

4. TlepBuunas oOpaboTka M cHCTeMaTH3alus pe3yJbTaTOB (pacueT BBIXOJOB, OMNpeAeTeHHE
KOHIIEHTpaLuii)

5. BeigBmkeHue runoTe3 st 00bsCHeHUs 00HapyKEHHBIX 3aKOHOMEPHOCTEN M aHOMAJIH
Otser: 3,4,1,5,2

3ananue 12. Kak Ha3bIBaeTCd CTATUCTHYECKAS BEeJUYUHA, KOTOPasi NMOKa3bIBAET CTeNeHb
paccesiHMsI pe3yJIbTaTOB H3MEPEHU OTHOCUTEIHLHO CPeIHEro 3HAYEHUS U UCI0JIb3YeTCH A5
OLIEHKH MX BOCIIPOU3BOAUMOCTH?

Otger: CTaHgapTHOE OTKJIOHEHHE

3ananme 13. Kakoii OCHOBHOII mpoumecc OTBeTCTBeHeH 3a oOpa3oBaHue ¢Qypdypoaa wu3
KCHJIAHOB, COEP KALIUXCS B PACTUTELHOM ChIpbe, B KUCJIOMH cpeae?
Otgert: [leruaparanus neHTo3

3aganue 14. Bam 0bliIM nmpeaocTaBiieHbl pe3yJbTaThl AHAJIHM3a ABYX 00pa3unoB Omoauses,
MOJIy4eHHOI'0 M3 pancoBoro Mmacja. U3BecTHo, 4To oopasel A ObLJ1 OJIy4eH M0 CTAHIAPTHOM
MeTOIHKe, a o0pa3en b xpaHuiics 6 MmecsineB B HEONTHMAJIBHBIX YCJIOBHAX.
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Hannbie I'X: B oOpasue b oOHapykeHbl NHKH, COOTBETCTBYIOIIHE KOPOTKOIIETIOYECYHBIM
QIBJICTHIaM U KUCJIOTaM, KOTOPBIX HET B 00pasie A.

Woanoe umco: O6pazen; A = 105; O6paszen b =92.

Kucnornoe uucno: O6pazen; A = 0.2 mr KOH/r; O6pazen b = 1.8 mr KOH/T.

[Ipoananu3upyiitTe W WHTEpOpETHpYyWTEe ATH pe3yiabTarthl. CopMynupyiTe BBIBOABI O
XMMHYECKHX Ipolieccax, KOTOpble IPpOou301uIn ¢ 00pa3ioM b.

[IpumepHBIit OTBET:

AHanu3 ¥ UHTEpIpeTalus:

1. Camxenue ogHoro uucia (¢ 105 mo 92) yka3piBaeT Ha YMEHBIIICHHUE YMCiIa IBOWHBIX CBS3CH B
MoJIeKyJax 3(UpoB. ITO XapaKTEPHO AJIS PEAKIMHA OKUCICHUS U MOJMMEPH3AIMU, B KOTOPBIX
HENpeeNbHbIE CBSI3U SABISIOTCS AKTUBHBIMU LIEHTPAMH.

2. Peskwmii poct kuciotHoro gucia (¢ 0.2 mo 1.8 mr KOH/T) omHO3HAYHO CBHIETENBCTBYET O
Ipolecce TUAPOIUTUYECKOTO pACIICIUICHUsT CIO0XHO(UPHBIX cCBsized B Ouoausene ¢
o0pa3oBaHuEeM CBOOOIHBIX JKUPHBIX KUCIIOT.

3. IlosiBneHNe KOPOTKOIETIOYEUHBIX aTbACTUIOB U KHCIOT B XpOMaTOrpaMMe SIBIISETCS MPSMBIM
MOJTBEP)KJIEHUEM OKHUCIIUTEIbHON JECTPYKLUHU YIJIEBOJOPOJIHBIX LEeNell >KUPHBIX KHUCIOT.
HenpenenbHble )KUPHBIE KUCIOTHI OCOOEHHO CKJIOHHBI K aBTOOKMCIICHHUIO C Pa3pbIBOM IEMeil 1Mo
MECTY JBOMHBIX CBsI3€f, YTO W NPHUBOJUT K OOpPa30BAHHUIO OSTUX HU3KOMOJEKYJISIPHBIX
KapOOHUJIbHBIX COSAMHEHUN U KUCIIOT.

BriBoasr:

3a Bpemsi xpaHeHus oOpaseny b moaBeprcs KOMIUIEKCHOHW Jerpajalidd, BKIIOYAIONICH Ba
OCHOBHBIX IIpolecca:

I'mppomms: [IpuBoAsAIIMIA K YBEIIMUEHUIO KUCIOTHOCTH U YXYALICHHUIO TOINIMBHBIX CBOWCTB.
Oxucnenue: IlpuBojsiiee K CHI)KEHHUIO HEHACBIIIEHHOCTH, MOJIMMEpHU3aldU (YTO MOMKET
IPUBOJIUTH K OOpa30BaHMIO OCAJKOB) M (PparMeHTAllMd MOJIEKYJ] ¢ OOpa3oBaHHEM JETY4YHX U
arpecCUBHBIX COCIMHEHUH (aIbAETH Ibl, KUCIIOTHI).

O6p213€]_l b sBasgeTcs HEeKOHAUIIMOHHBEIM M HCMIPUTOAHBIM JJIsA JaIbHEHUIIIEr0 MCIIOJIb30BaHUS B
Ka4deCTBC TOIIJIMBA.

3aganue 15. B HayuyHoOl cTaThbe ONMCAaHO, YTO NMPH MCHOJIb30BAHUH HOBOIO LEOJMTHOIO
KaTajau3aropa Z-10 B nponecce nupou3a COCHOBOM ONMMJIKHM BHIX0/J AHTHAPOCaxapos (B T.4.
JICBOIJIIOKO032aHa) YBeJIHMYWICH HAa 15% 10 CpaBHEHHMIO ¢ HEKATAJIMTHYECKHM IPOLECCOM,
NpA JTOM BBIXOJ YKCYCHOH KHCIOTBI Hu  ¢ypdypoaa cHusniaca. Ilpensoxure
HHTEPIIPpETALIMIO I3TOro pe3yjabTara, OCHOBAHHYI0O Ha 3HAHUAX O XMMHH IIPOLECCOB
nupoausa. Chopmyanpyiite runore3y 0 MexaHusMe AeiCTBUS KATAIH3aTOPA.

IIpuMepHBIii OTBET:

[TonaBneHne BTOpUYHBIX peakiuii: Mukponopucras CTpyKTypa LeoJuTa MOKET aIcopOHpoOBaTh
U CTa0MJIM3MPOBATh MOJIEKYJBI aHTHAPOCAXapOB, 3alIMINas UX OT AAJbHEHUIIero TepMUYECKOro
pa3IokKEeHUs A0 HU3KOMOJEKYJSPHBIX KHUCIOPOJCOJAEPKAIIMX COeMHEHUHN (YKCYCHasi KHCIIOTa,
IJIMOKCAlb) U Ta30B.

CenekTUBHOCTH T10 pa3MepaM: Pa3mep mop MOXeT OBITh TI0JI00paH Tak, YTOOBI JOCTYITHBI OBLTH
TOJILKO MOHOMEPHI U OJTUTOMEPHI 1IEJUTIONIO3bI, HO 3aTPyIHEH JTOCTYII WM BBIXOJ O0Jiee KPYIHBIX
MOJIEKYJI, CKJIOHHBIX K OOpa30BaHMIO CMOJI, WJIHM, HAa0OOPOT, YCKOPATHCS BBIXOJ JIETYUHUX
aHTHJIPOCaXapoB.

®opmupyemas HNuaaukaTopbl c)OPMUPOBAHHOCTH KOMIIETEHIIUN
KOMIIeTeHIUsl
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OIIK-2 Cnocobern mpoBoguth c | OIIK-2.1. PaboTaer ¢ XMMHYECKHMHU BEIIECTBAMHU C
COo0III0IEHIEM HOPM TEXHHMKM | COOJIIOAEHHEM HOPM TeXHUKH Oe3 onacHocTH; 3 « OIIK-
0e30MaCHOCTH xumuueckuii | 2.2 [IpoBoAUT CHMHTE3 BEIIECTB U MAaTEpUATIOB Pa3HOM
OKCIICPUMEHT, ~ BKIIOYas  CHHTe3, | IPHPObI C HCIIONB30BAHMEM MMCIOLIUXCS METOMUK;
CTPYKTYpbl U OIIK-2.4. ITpoBoauT HcCeA0BaHUS CBS)P'ICTB BEILECTB U
MaTepUaJIOB C UCIOJIIB30BAHUEM CEPHUIHOTO HAyYHOTO
o0opyaoBaHus

aHalu3, H3y4YCHUE
CBOWCTB BEIIECTB U MaTe pHAJIOB,
UCCIIEIOBaHHE, MHANKAaTOpaMu
JOCTUKEHUS] KOTOPOH SIBJISIETCS.

3apnanme 1. [Ipu pabore ¢ KOHIEHTPUPOBAHHOW CEPHON KHCIIOTOW B MPOIECCE THAPOJIH3A
LEJUTI0JIO3bI HEOOXOAUMO UCTIOIb30BATh!

1. Tonbko xyom4aTOOyMaKHBIA XaaaT

2. 3amyTHBIC OYKH, IEPUYATKHA U KUCIOTOCTOMKHHA (hapTyk

3. Pecnupartop 1 3ByKOH30IUPYIOIIUE HAYITHUKI

4. Tonbko nepyaTku
Otger:2

3ananue 2. OCHOBHOM IEJbI0 CTAAMU «HEWTPAJM3ALMW) IMOC/Te KHCJIOTHOIO THAPOJIM3a
PACTUTENBbHOTO CHIPbS SABJISIETCSH:

1. VYBenudeHHe CKOPOCTH PEaKIuu

2. CBs3bpIBaHHE OCTATKOB KHCJIOTBHI JIJISI MIPEKPAMICHUS ICCTPYKIIUH CaxapoB M KOPPO3UU

00opyaoBaHUS

3. VBemuuenwue Boixoaa pypdypoiia

4. OcaxneHue IUTHUHA
OTBerT: 2

3ananue 3. 111 u3MepeHHs1 ONTHYECKOH MJIOTHOCTH OKPAIIEHHOT0 PACTBOPA, MOJY4eHHOT 0
NPH aHAJIN3€e CO/ieP:KAHUS PeAYLHPYIOIIMX CaXapoB B THAPOJIM3aTe, HCIOJIb3yeTCs:

1. Pedpakromerp

2. CnektpodoTomerp

3. Buckosumerp

4. r) [lonspumetp
Ortger: 2

3agaua 4. YrBepxknenue: «Orpadorannsiii Terparuapodypan (TT'®), ncnoab30BaHHBII
JAJIS1 IKCTPAKLMH JIMTIH/I0B, MOKHO BBLJIMBATH B PAKOBHHY € 00/1bIIHM KOJIHYECTBOM BOJAbD).

1. Hesepno
2. Bepno
Otger: 1

33}13HI/IC 5. yTBCp)K,Z[CHI/ICZ ((HpI/I MMPOBCACHUU ITNPOJIN3a JPCBCCUHLBI B HaGOpaTOpHBIX YCII0BUAX
MOXXHO HCIIOJIB30BAaTh O6I)I'-IHYIO CTCKIITHHYIO KOJ'I6y, €CJIKn, Harp€B BECTU MCAJICHHO.

1. - HeBepHo
2. Bepno
Otger: 1

3aganue 6. Kakue Mepbl 0e30macHOCTH SIBJSIIOTCS 00S13aTeJbHBIMH NPH TNPOBEACHUH
CHHTe3a Ouoam3ensi (TpaHCITepuPUKANUU PACTUTEIHHOI0 MAacjaa) € HMCNOJIb30BAHHEM
MeTaHoJIa U IeJOYHOro kaTtaiausaropa? (Beidepure qBa niu 0os1ee BApHAHTA)

1. Pabotatbk noj TAroi, Tak Kak METaHOJ JE€Ty4 U TOKCHYEH
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2. Hcnonp30BaTh 3alIUTHBIC OYKH U TIEPYATKH VIS PEIOTBPAIICHUS 0KOTOB OT IIEJI0YU U
criipTa
3. IIpoBOIUTH CHHTE3 B OTKPBITOM COCY/IE JJII HAOI0ICHUS 3a peaKIuei
4. HarpeBaTb peakIIMOHHYIO CMECh HA OTKPBITOM IUIAMEHU
Otser: 1, 2

3ananue 7. Kakoe o0opyaoBaHMe HMCIOJb3YeTCS JJIs1 HMCCJIEIOBAHUS TEPMOAECTPYKIMU
o0pa3ua surnuHa? (BeiGepure 1Ba niam 0os1ee BApUAHTA)

1. Jepusarorpad (TI"'A-ananmzartop)

2. Pedpakromerp

3. Huddepenunanbubiii ckanupytomuii kamopumetp (ICK)

4. Chnupromerp
Otser: 1, 3

3ananue 8. YcraHoBHTE COOTBETCTBHE MEKAY XMMHYECKHM BelIeCTBOM H OCHOBHBIMH
cpeacTBaMu MHAMBUAYAAbHOM 3amuThl (CU3) npu padore ¢ HUM:

XHUMHUYECKOE BEIIECTBO CpencTBa MHIMBUIYATHHOM 3aIIUTHI
1. ITopomok runpokcuna Hatpus (NaOH) A. ®@apTyK, epyuaTKy U 3alUTHAS MACKa/OUKU
JUIS 3alTUTHI OT BTN
2. KonuentpupoBanHas conisHas kucioTa | b. Kucnortocroiikuit papTtyk, nepyatku, O4ku

(HCI) U paboTa MmoJ TAroM

3. ©ypdypon B. [Ilepuarku, ouku, paboTra T1OA TATOMN
(BpeaHble napbl)

4. DTunauerar I'. Tlepuatku, ouku, paboTa TOI TATOU

(JlerkoJyieTyuyui, roprounii)

OtBer: 1-A,2-b,3-B,4-T

3aganue 9. YcraHoBHTe COOTBETCTBHE MeEKAY IPOLECCOM MepepadoTKH M OCHOBHBIM
JIa0OpPaTOPHBIM 000PY/A0BAHUEM VISl €r0 POBECHUS

[Tponecc nepepaboTku JlaGopaTtopHoe 06opyioBaHHE

1. DKCTpakus JIMNKI0B U3 MACIUYHBIX ceMsiH | A. COKCIEeTHBIN anmapar

2.  Omnpenenenne saeMeHTHOro coctaBa | b.  Onementneit  anammzatop  (CHNS-
ouonedTH aHaJIN3aTop)

3. @pakuuMoHHas  TeperoHka  KUIKHUX | B. setup st meperonku c nediaerMmaropom
IPOAYKTOB MTUPOJIN3A
4. Uzyuenne  momekynspHoi  maccsl | ['. ['enb-mponukaromuit xpomarorpad (I'TIX)
KOMITOHEHTOB JINTHUHA
Oter: 1-A,2-5,3-B,4-T

3ananue 10. YcraHoBuTEe NPAaBWIBHYIO MOCJIEA0BATEIBLHOCTh ONEPAlUil NPH MOJYyYEeHHHU
Omoausesst B 1adoparopuu:

1. CniuB oOpa3oBaBIIerocs cjiosi Onoan3ens (BEpXHUU CII0M )

2. HarpeBaHue 1 nepeMeIiMBaHue CMECH MU 3aJaHHOM TemmepaType B TeueHue 1-2 yacoB

3. TwatenbHOe mnepememinBanue meraHona c¢ kartanuzaropoM (NaOH/KOH) nns momyuenus
MeTHjIaTa

4. JlobGaBneHre METHIIATA K MTPEIBAPUTEIEHO HATPETOMY PACTUTEIHLHOMY Maciry

5. OtcranBaHue peaKLIMOHHOM CMECH B ACTUTEIHHON BOPOHKE IS pasaeneHus ¢as

Otser: 3,4,2,5,1
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3ananue 11. Pacmosiokure 3Tanbl MOATOTOBKHM MNpPOObI JIMTHHUHA K AaHAJU3Y ero
¢pyHKunoHaabHBIX rpynn MetogoM UK-@ypbe cieKTpocKONMHU B NIPABWJIBHOM MOPSIKe:

1. [TomecTuTh TaONETKY B JIepKaTeNb CIIEKTPOPOTOMETPA U 3aIUCATh CIIEKTP

2. TmaTenbHO U3MENBYHUTD JIUTHUH B araToBoil crymnke ¢ Opomuaom kanus (KBr)

3. OToOpaTh TOUHYIO HABECKY BBICYIIEHHOTO JIUTHUHA

4. CrnektpanbHblii uncTeiii KBr nporpers B cymmiabHOM mKady Ui yIaleHus BIaru

5. CrpeccoBath MOIYYEHHYIO MOPOHIKOOOPA3HYI0 CMECh B BaKyyMHOM IIpecce AJis MOJIy4YEeHUS
MPO3pavHOl TabICTKU

OtBert: 4,3,2,5,1

3ananue 12. Kakoii TMN OrHeTrymuMTe sl siBJsieTcsl HauOoJiee NMPeANnOYTHTENbHBIM JIJIs
TylleHHsl BO3rOPaHUSI OPraHUYeCKHMX PpacTBOpHUTeNell (Hampumep, TreKcaHa) B
Jadoparopuun?

Ortger: lopoiikoBblil unu yriekuciaoTHsii (OY)

3aganue 13. Kakoii npouecc JieskNT B OCHOBe BbIIeJCHHUS LEJJII0I03bl U3 PACTHTEJIbHOM
TKAHM NPHU MOJyYeHHH «0eJIeHOH e II0J103bD»?
Otser: denurnudukanys (WM meIovHas Bapka, Cyib(arHas Bapka)

3ananume 14. BaM mnopydeHO TMPOBECTH KHCIOTHBIM THAPOIO3 COCHOBBIX OIHIIOK C
ucnonp3oBanueM 5% pactBopa cepHoit KucioThl (H2SOs). Onumure mniaH mpoBeacHUS
AKCIIEPUMEHTA, YJIeIUB 0cO00€ BHUMAHUE:

a) [ToarotoBke naboparopHoro o00pyAOBaHUS U MepaM OE30MaCHOCTH.

0) [locnenoBarenbHOCTHU ONEpalUii IPU POBEIECHUN CUHTE3A.

B) [IpaBunpHOM yTHIM3aMKU OTXO/I0B TIOCTIE SKCIIEPUMEHTA.

IIpuMepHBIii OTBET:
IInan npoBeeHUsI SKCIEPUMEHTA:

a) [loxroroBka u 6€30MacHOCTD:

O6opynoBanue: Konba ¢ kpyribiM AHOM, OOpaTHBIA XOJIOAUIBHUK, HarpeBaTelbHAs TUIMTKA C
MarHMTHOM MEIIaIKOW, TEPMOMETP, CPEACTBA JUIsl (PUIILTPOBAHMUSL.

CH3: O6s3aTenbHO HAIETh 3AIUTHBIE OYKU, KUCIOTOCTOWKHE TIepyaTku U GapTyK. Bee paGoThl
MIPOBOAMTD B BBITSHKHOM HIKaQy.

PeaktuBbl: 3apanee npurotoButh 5% pactBop H2SO4, 0cTOpokHO H0OABISISI KUCIOTY B BOIY (HE
Hao0opoT!) Mg u30exkaHus pa3OopPbI3TUBAHMUSL.

6) [locnenoBareabHOCTH ONEparuii:

1. ITomecTuTh HaBECKY OMMIIOK B KOJOY € KPYTJIBIM JTHOM.

2. Jlo6aBuTh paccuntaHHbIi 00beM 5% pactBopa H2SOa.

3. Cobpatb ycTaHOBKY: K0JIOa -> 00paTHBIN XOJOIMIBHUK (/17151 KOHACHCAIIMU apOB).

4. HarpeBath peakunoHHyi0 cmech mnpu Ttemmeparype 100-120°C Ha TUIMTKE ¢ MarHUTHOM
MEIIAJIKON B T€YEHHE 33JaHHOTO BPEMEHU (HampuMmep, 2 Jaca).

5. [locne 3aBepiieHus: peakiuy OXJIaAUTh KOJIOY 10 KOMHATHON TeMIIEpaTyphl.

6. OrunbTpoBaTh NOTYUYEHHBIH TUAPOIU3AT I OTJENIEHHUS TBEPIOTo OCcTaTKa (THIPOIU3HOTO
JUTHUHA).

7. HeitrpanuzoBath GpuibsTpaT (ruaponusar) 10 pH ~5-6 ¢ momoripio kapoonata kansuus (CaCOs)
i ruapokcuaa kanbius (Ca(OH)2) ans npekpailieHust peakiyy 1 MoAroTOBKH K JAallbHEHIIeMy
aHau3y.

B) YTuiM3auus OTX0/10B:
TBepapiii octaTok (JiurHuH): CoOpaTh B KOHTEHHED 71T TBEPBBIX XUMHUYECKHX OTXOIOB.
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Hetitpanu3oBanHueiii pacTBop: [locne HelTpanuzanuu 1 mpoBepku pH MoXeT ObITh HampaBjIcH B
CIEIUAIIBHBIA CTOK JJIS )KHJIKMX OTXOJIOB, €CJIM 3TO Pa3pelIeHO MpaBUIaMu JTabOPaTOpHH.
Ocratku kucnotel U menouyn: CiuBath B OJHY €MKOCTh 3ampeunieHo. CoOuparh B OTIENbHbBIE
IIPOMAPKUPOBAHHBIE EMKOCTH U1 TIOCIEAYOLICH HEUTPAIU3ALUY U YTUIU3aLAH.

3ananmue 15. Bam Heo0X01UMO HCCJI€I0BATH COCTAB KIUJAKHMX NPOAYKTOB OBICTPOro NMpPoOJmn3a
cojiombl. IlpenioxkuTe MeTOAMKY € UCMOJb30BAHNEM CEPUITHOT0 HAYYHOr0 000PYJA0BaHMS
(Yxa:kuTe, Kakoe 000py10BaHHE U B KAKOil M0CJIeI0BATEIbHOCTH BbI Oy/1eTe HCI0JIb30BAaTh).
OobocHyliTe BLIOOP METOI0B M 0KUIAEMYIO M0JIy4aeMyl0 HHGOpMauIo.

[IpumepHBIit OTBET:
Metonka ucciieI0BaHusA:

JIIsT KOMIUIEKCHOTO aHalli3a cocTaBa OMOHE(PTH W3 COJOMBI IIEJIECOOOpPa3HO HCIIOJIb30BATh
KOMOWHAIIMIO METOJIOB:

1. I'a3oBast xpomaTorpadus ¢ Macc-ciekTpomeTpudeckuM aerekrupoBanueM (I’ X-MC):
[Tpouenypa: Ilpoba OuonedTH MpeABAPUTEIHHO PACTBOPSCTCS B MOAXOMASIIEM OPTaHUYECKOM
pacTtBopuTene (Hampumep, aleToHe wiu MeTtaHone). HeGompinolr o0beM pacTBOpa BBOAHUTCS B
ukekrop ['’X-MC. IIpoucxoaut xpomaTorpaduueckoe pasieieHne KOMIOHEHTOB, KaK/IbIH U3
KOTOPBIX UACHTU(UIUPYETCS 10 MacC-CIEKTPY.

O6ocHoBanne W uHPOpManus: DTO  KIIOYEBOM METOJN  JUII  KA4eCTBEHHOTO U
MOJyKOJIMYECTBEHHOTO  aHAIM3AIETyYuX U IMOJYJIETy4YuX KOMIOHEHTOB. OH MO3BOJIUT
UICHTU(PHUIMPOBATH COTHA COSAMHEHHI: KHCIOTHI (YKCYCHAs ), allbJCTUIbI U KeTOHBI (Pypdypor,
ruapokcumeTundypdyporn), ¢denonsl (MPOAYKTHl pacmajga JIMTHUHA), aHTHJpocaxapa
(JieBOTIIIOKO3aH B IPOU3BOIHOM (hopme) U Jip.

2. DnemenTtHsiid ananu3 (CHNS-ananuzarop):

[Tpouenypa: Tounast HaBecka OMOHEPTH CHKUTAETCS B TOTOKE KUCIOPO/Ia, M 00pa3yromIuecs ra3bl
(COz, H20, SOz, N2) KOTUYECTBEHHO OMPEIEISIOTCS.

O6ocHoBanue 1 nHGpopMaIys: MeToa AaeT TOYHbIE TaHHBIE O COACPXKaHUH yTIepoaa, BOJIOPOa,
a30Ta nu CepI)I. 3TO KpI/ITI/I‘-ICCKI/I BAXXKHO IJIsI OLCHKHU TGHHOTBOpHOﬁ CHOCO6HOCTI/I TOIJINBA U
coJlep>KaHusl BpeIHbIX MpuMecel (cepa, a3or).

3. Omnpenenenue Bnaxknoctu no Kapny Guiepy:

[Tpouenypa: [Ipo6a 6GroneTH TUTPYETCS B OE3BOTHOM Cpeie CIEIUaIbHBIM peakTuBoM Duiiepa.
O6ocHoBanne u uHbopMaiusi: bUOHEPTh TUTPOCKONHUYHA U YAaCTO COACPKHUT 3HAUUTEIBHOE
KOJIMYCCTBO BOABI, YTO BJIMUACT HA €€ KOPPO3HNOHHYIO AKTUBHOCTE U CTaOMIIBHOCTH IIpU XpaHCHUH.
DTOT METOJ JaeT TOYHOE 3HAUEHUE COJCPIKAHUS BOJIBI.

Osxwunaemsprii pesynbprar: KomMOWHAIMS STUX METOAOB IMO3BOJHT MOTYYUTh HCUEPIBIBAIOIIYIO
XapaKTEePUCTUKY OWOHE(PTU: €€ DIEMEHTHBIM COCTaB, BJIArOCOJEpKaHWE W JACTAIbHBIN
XUMHUYECKHI COCTaB, YTO HEOOXOIUMO JJisi OIICHKH €€ KauecTBa U OMpeJeNIeHUs HaIllpaBICHUN
MOCJEAYIOIENH MOJIEPHU3ALIUH.

BOIIPOCHI K KOJJIOKBUYMY
Tema: CuHTe3 MOJIMMEpPOB
1. Cunte3 BMC. OOmias xapakTepucTHKa Mporecca MoauMepu3anuu. TepMoanHaMuKa
MOJIMMEPU3ALUU.
2. PagukanbHasi moiMMepu3alis: WHULMUPOBAHUE, POCT IIeNH, OOpHIB LIEMH, Mepeaaya
uenu. [Ipumepst.
3. PagukanbHas mnonumepusanus: KHHETHKA, MOJEKYISIPHO-MACCOBOE PpACIpPEICICHUE.
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Bnusinue ycnoBuii mojJmMepu3aum.

4. PapukanbHasi COMOIMMEPHU3ALIHSL.

5. Katnonnas nonumepuzamusa. OCHOBHBIE CTaIUH.

6. Kunetnka kaTHOHHOU moyiMMepu3anuu. BiausiHue yclioBUid Ha MPoIecC MOJUMEPU3ALINH.

7. AanonHas noiumepuzanusi. OCHOBHBIE CTaJMU.

8. Kunernka aHnoHHOM noaumepu3anuu. BivsHue ycioBuil Ha mporecc nojJiMMepu3aliim.

9. KoopauHannoHHO-uoHHas mnoauMepusauus. [lonummepusanuss Ha Karamms3aTopax
[Murnepa-Harra.

10. TlomydyeHue TreTepoOLENHBIX IOJIMMEPOB MOJUMEpHU3anueil KapOOHUIICOAEPKAIINX
coequHeHui. [lonumepusanus ¢ paCKpbITUEM LIHUKIIA.

11. CiocoOsI TpoBEACHUS TTOJUMEPHU3ALIHH.

12. Cunres BMC. O0mas xapakTepucTHKa mpoiiecca moJimKoHaeHcannu. Knaccudukarus
peakumii nonukoHAeHcanuu. OCHOBHbIE OTJIMYMS IpoIecca MOJIMMEPH3alUMU OT IIpouecca
MTOJIMKOHICHCAITUH.

13. TepmoauHaMuKa U KHHETHKA MOJUMKOHAeHCAun. PaBHOBECHAs IOJIMKOHIEHCALIUSL.

14. CriocoOb! mpoBeAEHUS MOJIUKOHICHCAIUH.

Tema: PacTBOpbI BHICOKOMOJIEKYJISIPHBIX COeIMHEHMIt

1. TepmoarHaMUYECKU KPUTEPHU PACTBOPUMOCTH U 1I0KA3aTEIBCTBO TEPMOINHAMUYECKON
PaBHOBECHOCTH PAaCTBOPOB. ODHTaNbNUs W 3HTponusi cMmeuleHus. Teopuss duopu-Xarruhcea.
OrpanunudeHHast pacTBOpUMOCTh. Da3oBbIe UarpaMMbl CUCTEM MTOJIUMEP-PACTBOPUTEND.

2. Kpurtnueckue TtemmepaTypbl pacTBOpeHHUs. SIBJIeHUs paccilauBaHus. 3aBUCHUMOCTb
pPacTBOPUMOCTH OT MOJEKYJApHOM Macchl. DU3MKO-XUMUYECKHE OCHOBBI (PPaKIIMOHUPOBAHUS
MOJIEKYI.

3. HeorpanuuenHoe u orpaHnyeHHOE HaOyXaHHe.

4. IloBeneHre MaKpOMOJIEKYJI B paCTBOPE U €ro OCOOEHHOCTH 10 CPAaBHEHUIO C TOBEIEHUEM
HU3KOMOJIEKYJISIPDHBIX BemlecTB. OnpeleneHne MOJIEKYJIIPHOM MacChl IO OCMOTHYECKOMY
JABJICHUIO PACTBOPOB MakpoMoJieKyd. OTKIOHEHHUS] KaK METOJ| ONpeesIeHUs] CPEeIHEUNCIIOBBIX
MOJIEKYJISIPHBIX Macc. PaccessHue 3J1eKTpOMarHUTHBIX BOJIH PAacTBOPAMH MaKpOMOJIEKYJ M €ro
0COOEHHOCTH MO CPABHEHUIO C PaCTBOPaMH HU3KOMOJIEKYJIIPHBIX BEILIECTB.

5. T'unpoauHamuyeckue CBOMCTBA MaKpOMOJIEKYJ B PAacTBOPE M HUX OCOOEHHOCTH IO
CPaBHEHMIO C pacTBOPAMH HU3KOMOJIEKYJISIPHBIX BEIIECTB. BA3KOCTh pa30aBieHHBIX pacTBOPOB.
[IpuBeneHHass M XapakTepuUCTHYECKas BA3KOCTU. CBA3b XapaKTEPUCTUYECKOW BSI3KOCTH C
MOJIEKYJISIPHOM Maccoil U cO CpeaHUMH pa3MepaMHu MakpoMoJieKyJl. Bucko3umeTpus Kak MeToJ
OIpPECIIEHUS CPEHEBA3ZKOCTHON MOJIEKYJIIPHOW MacCHI.

6. uddyszus makpomosiekyn B pactBopax. Juddy3us MakpomMosieKysl B TIOPUCTHIE Tea.
['enbnpoHukatoias xpomarorpadus MaKpoMOJIeKyJI.

7. CemuMmeHrtarnusa  makpoMosekys.  KoHcranta — cenumeHTaunu.  OmnpeneneHue
MOJIEKYJIIPHBIX MacC METO/IaMH YJIbTPalleHTpU(PyTupoBaHUsL.

8. PactBopel mOMMANEKTPOAUTOB. [lOMUKUCIOTHI, TMOJMOCHOBAHUS, TOIUAM(OIUTHI.
CBolicTBa pacTBOPOB MOJINANIEKTPOIUTOB. [[puMeHeHne NOAMIIEKTPOIUTOB.

9. KoHIIeHTpUpOBaHHBIE PaCTBOPBI, T'€U, KOJUIOWIHbIE JUCTepcuu nonuMepos. [lepexos ot
pa30aBIEHHBIX PACTBOPOB MAKPOMOJIEKYJ K KOHIIEHTPUPOBAHHBIM. ACCOIMAIINS MAaKPOMOJIEKYJI
B KOHILEHTPHUPOBAHHBIX PacTBOpax U CTpyKTypooOpazoBaHue. CTpyKTypa KOHIIEHTPUPOBAHHBIX
pacTtBopoB M reneid. OCOOEHHOCTH TEUEHUS KOHIIEHTPUPOBAHHBIX PAacTBOPOB. MexaHHYeCKHe
CBOMCTBAa Telled MX CTPyKTypHas wuHTeprnperanus. CXOACTBO M pa3iMyue MEXIy
KOHLIEHTPUPOBAHHBIMHU PACTBOPAMU U T'EIISIMH.

10. XKnakOoKpHCTAIIMYECKOE COCTOSTHUE TTOJIMMEPOB.

11. Pa3HOBHMAHOCTH KOJUIOMIHBIX JUCHEPCHH MOTUMEPOB U (aKTOPhl, 00YCIOBIMBAIOIIIE
uX crabminzanuio. JlaTekchl U X MPUMEHEHHUE.

YyeOHunIe 3a1a4n
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Tema: CuHTE3 MOJIUMEPOB
1. PaccuuTaiite CcTeneHb MOJMKOHACHCAIIUN HOBOJIAYHON (heHOI(OPMAThIETHTHOWCMOIIBI, ECITH
cpenHss MoJleKyJiapHas Macca M = 648.
2. Kakas momydaeTcst cMmojia: pe3ojibHAs WM HOBOJAuyHAs, €CIU JJISTONUKOHJICHCAIIMN
u3pacxoaoBaHo 15 kr ¢enona u 7,5 1 popmanuna (conepkanue CH2O B popmanune 40 r B 100
MIT).
3. I[Ipu o6pazoBanuu HOBOaka Beiaensercs 0,6 kr Boabl u 36 k/[)k TenoThl U3 pacueTa Ha 1
KT IpopearupoBasiuero gexona. Onpenenure BbICIUBIIYIOCS TEIUIOTY U MacCy BOJbI, €CIU
IUIs TOJy4yeHHUs HOoBosiaka u3pacxonoBaHo 200 kr ¢opmanuHa, a cOOTHoILIeHUs (eHona u
dopmanbaeruaa 7:6. Maccosas nomnst popmansaeruaa B 0,37.
4, Kmeii  b®-5. npencraBnsromuii ~ co00il  COUPTOBOM  pacTBOp  PE30JIBHOM
deHonpopManbACTUIHOMCMONBI M MOJUBHHWIOYTHpANd, MpPHUMEHSIETCS B  KauecTBe
CBS3YIOLLIETO B IPOU3BOJICTBE CTEKJIOTEKCTONUTAa. PaccumTaiite Macchl KOMIIOHEHTOB JJIS
nonyuenuss 500 kr «kies coctaBa (B Macc, JOJAX): MOJUBHHWIOYTHUpalb 26;
denondopmanbaernmHas cmona 7; sranon 240 (p = 800 kr/m3).
5. Ompezenute 0OBEMBI dTHIIEHA M KHCIOpoaa (MS, H.y.), HEOOXOMMMEIE JUIi oOecredeHHs
HenpepbiBHONW paboThl B TeueHue 20 nHEH MOTOKa MO MPOU3BOJACTBY MosudTHieHa «BJI»
MoIHOCThIO 50 ThIC. T B roj (mo noiaumepy). CymmapHas cteneHb koHBepcuu stuiieHa 0,96, a
KoHIeHTpanus kucnopona 0,005% (or o6bema MoHOoMepa). (Otset: 2283-10° M aTHnena; 11416
M3 KHcopona)
6. B kauectBe uWHHMIMATOpa TMOJMMEPHU3ALMN BHHWIXIOPHIA SMYJIbCHOHHBIM CIIOCOOOM
ucnonb3yercs 1,2%-Hblil BOIHBIA pacTBOp nepcyiibdaTa Kaius, 3arpy3ka KOTOPOro B aBTOKJIAB
cocrasnseT 1,5% ot Maccel MoHOMepa. Paccuuraiite Maccy mepcyibdara Kaaus, BBEISHHOTO B
HOJMMEPU3aTOp, TPOM3BOMUTEIHFHOCTE KOTOpOoro 625 kr/d (B pacdere Ha TOJHMED).
[TponomxurensHOCTh Mporecca 20 4, a KOHBEPCHS BUHWIIXJIOpHIA cocTaBuiia 92% (1o macce).
7. PenieniT SMyJTbCMOHHOM MEPUOANYECKON MTOTUMEPU3AIINN BUHIIIXJIOPHU/IA CIISTYIONTHMIA: BOHAs (haza
3,7 M3, Bunmmxiopun 4,2M° (p = 969,2 kr/m®), urmimarop (40%-usiit pacteop H202) 18 K, sMysratop
182 xr. Bprmciaure BbIXOH TmoNMMepa, ecau depe3 20 U MOMUMEpHU3AlMd U yJaJICHHS
HE3aIN0JIMMEPHU30BABLIErOCS BUHWIXJIOPHIA Ha KOAryJIsALUIo ogano 7767,1 kr atekca.
8. CKOIIBKO B3SITO YIS TTOJIMMEPU3AIH AMYJILCHOHHBIM METOJIOM BHHIJIXJIOPHIA U BOAHON (pazbl,
ecu o6beM aBTokmaBa 25 M°, a kodh¢uiment ero saromsenus 0,9. JlaTexc, BBIXOAAUIIME 13
MONMMepH3aTopa, HUMeeT MIoTHOCTH 1150 xr/mM® u  comepsxur 042 MaccoBele  J0NH
nosuBuHUIXI0pUAa. Konsepcus Mmonomepa 92%.
9. PaccunTaiite pacxos (M°, H.y.) BUHHJIXJIOPHIA [T TTOTydeHns 15 T ImonuMepa CyCrieH3HOHHBIM
METOJIOM, €CJIM BBIXOJ] MOJIMBUHUIIXJIOpUAA, cosepxaiiero 3% mnpumMeceid (10 Macce), COCTaBHII
95%.
10. ITnuter w3 nenomnacta [1XB-1 mupoko ucnonb3yroTcs UIsl TEPMO- U 3BYKOU3OJSALMH.
PaccuuTaiiTe Maccy KOMITOHEHTOB, HEOOXOIUMBIX JJ1s1 Tpon3BoAcTBa 200 MEHOMIACTOBBIX TIITUT
[TXB-1, u3pacxol0BaHHBIX AJIi TEPMOM3OJSIMH OJHOTO aBTopedpukeparopa. Pemnentypa
nenorutacta [1XB-1 (macc, momm): momuBuHuUmxnopuaa 100; metunMerakpuiara 25; kapooHara
ammonust 15. Pasmepsr mut 0,5x0,5x0,05 M, a ux o6semuas macca 70 Kkr/m®,
11. [Ipu cocraBnenun peuentypsl mieHoyHoro [1BX miacrtukara ucxonar u3 toro, 9ro 1 Monb
IacTUGUKaATOpa JOIDKEH MpUXOAUThca Ha 15 MoHomepHbIX 3BeHbeB [IBX. Paccuwmraiite
TEOpeTHYEeCKHe MacChl moJiuMepa u quokTuiadranara (niaacrudukaropa), HeoOOXOqUMbIE s
nonydeHus 20 T miuactukara. CpenHsst MOJeKyJIsipHas Macca noauBuHWwIxsopuaa 18750.
12. [laiite ompenencHUs TOHATHH «MOHOMEPY», «IUMEP», «OJUTOMEP», «IIOJHUMEDPY,
«3JIEMEHTAPHOE 3BEHO», «CTENEHD ITOJIMMEPU3ALIUNY.
13. TlpuBenurte KiIaccH(UKANMIO MEXaHH3MOB peakiuii mosmMepu3anuu. Chopmyupyiite
MOHATUSL «CTYyINEHYaTas MOJIUMEPHU3ALUDY, «UEMHAs MOJUMEPU3ALM, «COMOIUMEPU3ALIUD,
«TOJUKOHJEHCAIUs». B pe3ynbrare  Kakux M3 3TUX  IPOLECCOB  00pasyroTcs
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNA?

56



14. CocraBbTe cXeMy CTyNeHYATOW MOJIMMEpPHU3AIMA TPEX MOJIEKYJ MpommieHa. HazoBute
IPOAYKT peakuuu corsacHo HomeHknatype IUPAC.
15. U3zookTan (2,2,3-TpUMETHINCHTAaH) MOIYYaloT JTUMEpU3areil n300yTuieHa B IPUCYTCTBHH
60%-ro pacTBOpa CEpHOI KUCIOTHI C MOCIEAYIOIUM rHApUpoBaHreM. Hanumure ypaBHeHHS pe-
AKIUH.
16. Peakuus numepuszanuu H300yTHJIEHA NMPU HarpeBaHuM B mpucyTtctBun 60%-ro pactBOpa
CEPHOM KHCIIOTHI BIIEpBhIC OblIa ocyiecTBieHa A.M. bBytinepoBsiM. [TorydeHHBIN quMeEp SABIISIICS
CMeEChIO JBYX m3oMepoB: 2,4.4-tpumerwminenteHa-1 u 2,4,4-tpumerunnenrena-2. OObsIcHUTE
o0pa3oBaHHe 3TUX MPOTYKTOB UCXO/S U3 MEXaHU3Ma PEaKLUu.
17. CocraBbTe cXeMy peaklUy MoJMMepHu3auu nponwieHa. CKoJbKO IpaMMOB IOJUIIPOIIUIIEHA
TEOPETHUYECKH MOKHO NOJIy4YHTh U3 44,8 J1 HCXOIHOTO BelecTBa?
18. Paccmotrpure cxemy oOpbIBa LENM NpPU TOJMMEPU3ALUU TOJMITUIEHA B pe3yJlbTaTe
JTUCIPONOPIIMOHUPOBAHUS U PEKOMOUHAIUY.
19. TlpuBenute TPEXCTAOUIHBIA MEXaHW3M PAJUKAIBHON pPEaKIUH I[EMHOW MOJUMEpPHU3AINH
MPOIUJICHA B IPUCYTCTBUU MEPEKUCH OCH30UIA.
20. PaccmoTpuTe MeXaHU3M LIETHON NOJIMMEepH3auy OyTeHa- 1 B IpUCyTCTBUY NIEPEKUCH alleTHIIa
CH3;—C(0)—0—0—C(0O)—CHs.
21. OTMmeTbTe pa3iIuyMs MEXIy HOHHOW W PaJUKAIBHOW LEemHOW mnoimMepu3anmend. Kakue
KaTaJau3aTophl MPUMEHSIOT MPU KATUOHHOW M aHMOHHOW monmMepusauuu? Hamummre cxemy
LEMHON MOJMMEPU3aLUH CIEIYIOIUX COCTUHEHNH]!

a) ctupoin CH,=CH—Ce¢Hs;

0) 300y THIICH;

B) akpunonutpun CH,=CH—CHjz;

r) metmwiakpmwiat CHa=CH—COOCHs;

1) OKUCH ATHIICHA.

[IpuBenure MexaHM3M KAaTHOHHOW TOJIMMEpU3AllMM CTUpPOJIa U AKPWIOHUTPWIA B
IIPUCYTCTBUHU COOTBETCTBYIOLINX KaTAJIN3aTOPOB.
22. Pacrioniokute B MOPSAKE CHUKEHMS JIETKOCTH LIETTHOW MOJIMMEPU3ALNH CIIEIYIONUE aJKEHBbI:
OPONWIEH, 3TUJIeH, OyTeH-2, u300yTuwieH, OyTeH-1, TerpameruimdTuieH. JlaiiTe oOBsICHEHUS.
PaccmotpuTe peakuuio KaTMOHHOW MoJMMepHU3allud H300yTuieHa U OyTeHa-1B mpucyTcTBUU
XJIOpHJIa AJIFOMUHHS U COKaTaJIN3aTopa XJIOPOBOJAOPOIA.
23. Tlo kakoMy MeXaHH3My IIPOTEKAET LenHas MOJIMMEpU3allis IPONIeHa B IPUCYTCTBUH aMU/1a
HaTpusa? COCTaBbTE CXEMY PEaKLIUU, OOBSICHUTE €€ MEXaHU3M.

KomnuiekT 3aganmii i1 KOHTPOJILHOH padoThI
KonTpoJubnas padora Ne 1
Bapmuanr 1
1. Hamumcate mnocTraguiiHO peakUUIO MOJUMEPU3AllMM MOHOMEpa BHUHWIALlIETaTa B
NPUCYTCTBUH HHUIAaTOpa mepcynbdara kamms K2S20g.
2. HamucaTh nocTaauitHO peaklyio MOJIMMEpPU3allui MOHOMEPA []1-METUIICTHPOIIa
B IIPUCYTCTBUM KaTanu3aropa BFs.
Bapmuanr 2
1. HanmucaTh cxeMbl BO3MOXKHBIX peakluii OJy4eHuUs OJTUaMHI0B C Pa3TUYHBIMU
MOHOMEpPAMH.
2. HamucaTh peakuuio MoJIMKOHAeHCallMM MOHOMepa A ¢ MoHOMepoM B (MomnpHOE
COOTHOULIEHUE MOHOMEpOB 1:1):

MOHOMEp A MoHoMep B
Ha3BaHUe CTPYKTYpHas ¢popmyia Ha3BaHHe CTPYKTYpHas popmyia
neHTaHanon-1,5 HO - (CH2)s — OH MajoHOBas HOOC - CH2 - COOH
KHCII0Ta
Bapuant 3
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1. JlaiiTe moHsATHE CpedHEH MOJIEKYJISIpHOW Macchl mojiumepa. CpaBHUTE Maccy MoJUMeEpa U
HU3KOMOJIEKYJISIPHOTO BEIIECTBA.
2. Kak Biusier Ha (U3MKO-XMMHYECKHE CBOICTBA BBICOKOMOJEKYJISPHBIX BEIIECTB CPEIHSA
MOJIEKYJISIpHAst Macca oopasna?
3. HanumuTe ypaBHEHHE peaklMH MOJUMEpHU3alUH (C YUeTOM MeXaHW3Ma) aKpUJIOHUTPHUIIA B
MPUCYTCTBUU TUIPOTIEPOKCH]IA KYMUJIA.

Bapuanr 4
1. Maitte moHsiTue MOJEKYIsIpHO-MaccoBoMy pacnpeneneHus (MMP) B nmonumepe. Hapucyiite
rpa¢uk MMP o6pa3sia.
2. Kak BmuAooT Ha  (QU3MKO-XMMHUYECKHE CBOWCTBA  BBICOKOMOJIEKYJSIPDHBIX  BEILECTB
MOJIEKYJISIPHO-MACcCOBOE pacnpeiesieHne B oopasie?
3. Hanummure ypaBHEHHE pEAaKUMU IOJMMEPU3aUUHN (C y4eTOM MEXaHHW3Ma) XJIOpPOIpPEeHa B
MPUCYTCTBUH MEPOKCHIA OEH30MIA.

Bapuanr §
1. Kak BnusoT Ha (U3HKO-XMMHYECKHE CBOICTBA BBICOKOMOJEKYJSPHBIX BellecTB (opma
MOJICKYJIBI ¥ €€ THOKOCTb.
2. Hanumure ypaBHEHUE peakliy NOJUMEPU3AIHNH (C YIETOM MEXaHHU3Ma) CTUPOIA.
3. PaccMoTpuTe BCE BO3MOXKHBIE CIIOCOOBI OOpBIBA IIETM NPU TOJIMMEPHU3ALUU CTUPOJA B
MPUCYTCTBUU OCH30XHHOHA.

Bapuant 6
1. PaccuuTaiiTe cpeHEUHCIOBOE 3HAUEHUE MOJICKYJIIPHON Macchl i1l 00pasiia, COCTOSIIETO U3
2N monekyn ¢ m=2, N monekyn ¢ m=5, 5N monexysn ¢ m=7, N monekyn ¢ m=8 u 4N Moieky ¢
m=10.
2. Hamummre ypaBHEHHE peakIMK MOIMMEPHU3AIHH (C yUeTOM MEXaHH3Ma) BUHIJIAIETATa.
3. Hanummmre ypaBHeHHMs peakiuil mepenayd Iend NpHU MOJMMEpU3alluyd BUHHIIALlETaTa Ha
CJIETyIOIINE PACTBOPUTENIN: T€KCaH, OEH30J1, U30MPONMIOEH30J1, TPONAHOJ, HOJUCTBIN OyTHI, H-
OyTHUIIMepKarnTaH.

Bapuant 7
1. Paccuuraiite cpenHemMaccoBoe 3HaUCHHE MOJIEKYJISIPHON Macchl Ui 00pasia, COCTOSIIEro U3
2N monekyn ¢ m=2, N monekyn ¢ m=5, 5N monekyn ¢ m=7, N monekyn ¢ m=8 u 4N Moieky ¢
m=10.
N — HEKOTOpO€E YnCII0, MOKA3bIBAIOIIEEe COOTHOLIEHUE YAaCTHI] B 00pas3iie.
2. Kakyro mpupoay MMeeT aKTHUBHBIA LIEHTP MpU MOJTMMEPU3ALUN BHUHUIOBBIX MOHOMEDPOB B
TIPUCYTCTBUM HHMIHUpYIommeii cMecu Fe*? + HoO2:
a) KaTHOH, 0) aHHOH, B) CBOOOHBIN pauKall, T') MOJUMEepU3alUI He HHUIIMUPYETCS.
3. [laiite onpeeneHne CIeaYONIM TOHATHIM: MOHOMED, ITOJIUMEp, CTPYKTYPHOE 3BEHO, CTETIEHb
nonumepuszanuu. [IpuBeaurte npumepsl.

KouTpoJubHas padora Ne2

«XuMHu4yeckne cBoiicTBa MakpoMoJiekyJ. CTpykTypa U (pM3MKO-MeXaHH4YeCKHe CBOMCTBa
MOJIMMEPHBIX TeJD)

Bapmuanr 1
1. OcobenHoctn  XMMHMYECKHMX  peakuuid  momumepoB. CpaBHEHHE C  peakUUsIMH
HU3KOMOJIEKYJISIPHBIX COETMHEHUI.
2. ®usnueckue u Ga3oBbie COCTOSIHUA oTMMepoB. Da3oBbIe Iepexoapl. Biuser au xuMudeckoe
CTpOEHHE, MOJIEKYJIIpHas Macca U KOH(UTypalusi MOJIEKYJ Ha XapakTep TepMOMEXaHHUYeCKOH
KpHUBOW?
3. Kakwue BemecTBa UCIONB3YIOTCS Kak oTBepauTenn? KakoB MexaHU3M UX JeHCTBUS?

Bapmuanr 2
1. BuytpumonekysipHble npeBpaieHus. Knaccudukanus, cnenudpuka, mpuMephl.
2. XapakTepucTUKa CTEKI000pPa3HOTO COCTOSHUA. TeMriepaTypa CTekjIoBaHUsA. DuU3MYECcKue
CBOWCTBA MOJIUMEPA B CTEKJI000Pa3HOM COCTOSIHUH.
3. Pacmierienre moMMEpPHBIX METICH MO/ BIUSHAEM XUMUYECKUX U (PU3HUYECKUX BO3ACHCTBUH.
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Bapuant 3
1. TMonumepananornunelie npespamenus. Knaccupukanus, cnenuduka, mpuMepsl.
2. XapakTepuCTHKa BBICOKOIJIACTUYHOIO COCTOSHUS. Bbicokoanactuueckas Jedopmanus.
PenakcanmonHas mpupoaa BEICOKOMACTHUHOCTH. [1o/3ydecTs monuMepos.
3. I'maponuTtHueckast U OKMCIUTEIbHAS JECTPYKLIUH.
Bapuanr 4
1. Peakuuu cmmBanus. Knaccudukanus, cnenuduka, npumMepsl.
2. XapakTepuCTHKa BBICOKODJIACTUYHOTO cocTosiHus. TemnepaTypa TekyudecT. Peonmornueckue
CBOWCTBA MOJINMEPOB B TEKY4YEM COCTOSHUU.
3. Kpucramnmueckue monumepsl. Y CloBHs, HEOOXOAUMBIE ISl KPUCTAIUTM3AIUY TTOJIHMMEPOB.
Bapuanr 5
1. Bynkanusanus kayuyykoB. Mexanusm. Bynkanusupyromye areHTol. YIIpaBlIeHHUE IIPOLECCOM
BYJIKAHU3ALUH.
2. Amop(Has 1 KprCTaITMUecKas CTpyKTypa MoJuMepoB. Mexanu3m Kpuctaumu3anun. CTerneHb
KPUCTANINYHOCTHU. BiinsiHME CTPYKTYpBI MONMMEPa U HAIIPSDKEHUS! HA MPOLIECC KPUCTAJUIN3ALINY.
3.IIpomecc otBepxkacHus. Mexanm3m. Orteepaurenu. Touka reneoOpasoBanms. [lepuon
KHU3HECTIOCOOHOCTH.

Tembl pedeparTon

1. ITonu3IEeKTPOIUTHI, UX CBOWCTBA U IPUMEHEHHUE.

2. KuakoKpuCTaIINYeCKOe COCTOSIHUE MOJTUMEPOB.

3. DNEeKTpUUECKHUE CBOICTBA MTOJIMMEPOB.

4. CoBpeMeHHbIE TEHICHIIMU 1 HOBBIE HAIIPABJICHUS B HAYKE O IOJUMEPAX.

S. Komno3uioHHble noiuMepHble MaTepuabl.

6. CuHTeTH4eCcKHE KIIEH, I0JyYEHUE, CBOMCTBA, IPUMEHEHHE.

7. Cunrerndeckue BojokHa. CriocoObl popMOBaHUs, CBOMCTBA, TPUMEHEHUE.
8. Konnonnsele nucnepcnn nNojauMepoB.

9. ComnonuMeps! 1 X CBOMCTBA.

10. OCHOBHBIE 3TaIlbl Pa3BUTHS HAYKU O BHICOKOMOJIEKYJISIPHBIX COEIUHEHUSX.
11. [IpmeHeHne BICOKOMOJIEKYJISIPHBIX COEIMHEHUI B MEIULIUHE.

12. IIpuMeHeHNnEe BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI B CTPOUTEIILCTBE.

Bonpocel k 3k3ameny

1. Ilpeamer, 3amauu, coaepkanue U 3HadueHue Kkypca xumun BMC. OcHoBHBbIE
HMCTOPUYECKHE DTambl €€ pa3BUTHs. BKiag pycCKMX M COBETCKMX YYEHBIX B 3apOXJEHUE W
pa3BUTHE HAYKH O MOJIUMEpPAX.

2. Knaccudukanus u HomeHkIaTypa noimumepoB. OcaoBubie oTiananst BMC or HMC.

3.  MonekynsipHO-MaccOBblE  XapaKTePUCTUKU  (CpedHsisi  MOJEKyJsipHas  macca).
MonekynsipHO-MacCOBbIE XapaKTEPUCTHKHU (MOJIEKYJIIPHO-MACCOBOE pacIipe/iejieHHe).

4. KoHdurypanus nogmmepos.

5. Kondopmarius moammepos.

6. ['nbkocTs MakpoMouieky1. Pasmepsl u popma MakpoMOTIEKyII.

7. Cunare3 BMC. OGmas xapakTepuCTHKa Ipoliecca MOJIMMepU3aIuu. TepMoInHaMIKa
MOJIMMEPU3ALUU.

8. PanukanpHas moiMMepu3alvs: MHUIMUPOBAHHE, POCT LIEMHU, OOpBIB LENu, Nepenadya
uenu. [Ipumepst.

9. PapukanbHas NOJMMEpHU3aLMs: KUHETHUKA, MOJIEKYJSIPHO-MAcCOBOE pacIpe/esieHue.
BnusiHue ycimoBuil noJMMEpPU3aLUK.

10. PagukasnbHas conmoauMepusanus.

11. Katnonnas nonumepusanusi. OCHOBHBIE CTaIUH.

12. KuHeTnka KaTHOHHOM MOJIMMEpHU3alivi. BinsiHue yCciioBHil Ha MPOLIECC MOJTUMEPU3ALIUH.
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13. AnnonHas nonumepu3zanusi. OCHOBHBIE CTaUU.

14. KuneTtrka aHnOHHOM nojauMepu3anuu. BiivsHue yciaoBuil Ha mponecc noJinMepr3aliiu.

15. KoopauHanvoHHO-MOHHAs mnonuMmepusauus. llonuMepusanus Ha Katanu3aTropax
[Murnepa-Harra.

16. IlomydyeHue reTepoLENHbIX IOJIMMEPOB MOJUMEpHU3aleld KapOOHMICOAepKAIUX
coequHeHui. [lonumepusanus ¢ paCKpbITUEM LIHUKIIA.

17. CiocoObI TpOBEACHUS TTOJMMEPHU3ALIHH.

18. Cunares BMC. O0mas xapakTepucTHKa mpoiiecca noymkonaeHcann. Kinaccuduxamms
peakuui nosmkoHAeHcauuu. OCHOBHBIE OTJIMYMSA IIpolLecca IOJIMMEPU3aLuU OT Ipolecca
MOJINKOHEHCALIUH.

19. TepMonHamMKKa U KHHETHKA MTOJMKOHIeHCaluu. PaBHOBECHAs IOJIMKOHICHCALIHSL.

20. Cnoco0OsI MpOBEACHUS TTOJIMKOHICHCAIIUH.

21. OcoOeHHOCTH XUMHUUYECKHUX PEAKIIUMA MTOJTMMEPOB.

22. XUMUYECKHE NPEBpAIICHUs MOJIMMEPOB 0€3 M3MEHEHUs CTENEHH MOJIMMEPU3ALNU.
BHyTpuMonekyisipHble IpeBpaleHus.

23. XuMuYecKue NpeBpalleHUs MOJIMMEPOB 0€3 M3MEHEHUs CTENEHH IMOJIMMEpPU3ALNU.
[TonumepaHanOruuHble NPEBPALICHHUS.

24. XuMu4ecKHue IMpeBpallleHusl MOJUMEPOB C YBEJIMYEHHEM CTEIEHU MOJMMEPHU3ALUH.
CuBaHue MaKpOMOJIEKYI.

25. XuMHu4ecKue MpeBpalleHUusl NOJUMEPOB C YBEJIMYEHHEM CTENEHH MOJIMMEpPU3ALNU.
OTBepkieHUE [TOJIUMEPOB.

26. XuMHUYecKHe IMpeBpallleHUus] NOJUMEPOB C YBEJIMYEHHEM CTENEHH MOJIMMEPU3ALNU.
[Tonyyenue OJOK- U NPUBUTHIX COMOJMMEpPOB. Peakuum B cucTreMe MOJIMMEP—MOHOMEP HU
MOJIUMEP—TIOJIUMED.

27. XuMHUYeCcKHe MPEBPALICHUS C YMEHbIIEHHUEM CTEHNEHM MOJIMMEepU3aluu. XUMHUYecKas
JECTPYKLUS OJIUMEPOB.

28. XuMHUYECKHE MPEBPAIICHNs C YMEHBIICHUEM CTENEHH nojaumepusanuu. Pusndeckas
JECTPYKIUS OJTUMEPOB.

29. CrapeHue U cTaOUIM3aIMs TOJTUMEPOB.

30. da3oBble U PU3NUYECKHE COCTOSHUS MTOIUMEPOB. TepMOMeEXaHNYECKUE KPUBBIE.

31. Creknoobpa3Hoe COCTOsIHUE. XapaKTepUCTUKA U OCOOEHHOCTH. TeopHH CTEKIOBaHMS.

32. BbIcOKORTaCTHUECKOE COCTOSIHHUE. XapaKTepUCTHUKa W OCOOCHHOCTU. Teopuu
BBICOKOJIACTUYHOCTH.

33. Bs3koTekydee COCTOSHHE. XapaKTepUCTHKAa M OCOOCHHOCTH. MeXaHU3M BSI3KOTO
TedeHUs1. KpuBble TedeHMUs.

34. PenakcalilnoOHHbIE CBOMCTBA MOJIMMEPOB.

35. O6mas xapakTeprcTUKa pacTBOPOB MOJUMEPOB. DAKTOPHI, BIUSIOIINE HA PACTBOPEHHE
MOJINMEPOB.

36. Tepmoaunamuka pactBopeHust. CBOMCTBA pacTBOPOB MOJIMMEPOB.

37. IlnacTomepsl (MOTy4YeHHUE, CBOMCTBA, TPUMEHEHHUE): TTOJIMAITUIICH, TIOJIUCTUPOIT,
HNOJUBUHUIIXJIOPUI, TOTUTETPAPTOPITUIICH, TOTHMAKPUIATHI, TOJIMKApOOHATHI, (DEHOIIACTHI,
aAMUHOILJIACTBHI.

38. Dnactomeps! (KpaTKHUe XapaKTEpUCTUKU U 00JaCTH MPUMEHEHUs): KayuyKH,
MOJIMCUIIOKCAHBI, TOJINYPETAHBI.

39. CuHTeTHYECKHIE BOJIOKHA: MOIUI(PHUPHL, TOTHMAMUIBI, TOJTUAKPUIOHUTPHUIL.

40. JlakokpacouyHble MaTepuaibl M Kieu: MudraneBple W NEHTa(TajJeBble CMOJIbI,
NOJMBUHMIIAIIETAT.
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7 IEPEYEHb TH®OPMAIMOHHBIX TEXHOJIOT W, UCITIOJIL3YEMbBIX B
IMPOLHECCE OBYYEHUA

HNudopmanuonHble TEXHOJIOTHN — 00yYCHUE B 3JICKTPOHHOW 00pa30BaTeIbHON cpejie ¢
LEIbI0 PACIIMPEeHHs JIOCTyma K OoOpa3oBaTelbHBIM pecypcaM, YBEIMYCHHsS KOHTAKTHOTO
B3aUMOJICUCTBUSL C MPENOJaBaTeIeM, MOCTPOCHUSI MHIUBUIYAIbHBIX TPACKTOPUN MOATOTOBKH,
00BEKTUBHOI'O KOHTPOJISI U MOHUTOPUHTA 3HAHUH CTYJCHTOB.

B oOpa3oBarensHOM Tpollecce MO  JUCIUIUIMHE HCIOJB3YIOTCS — CIICAYIOIINe
WH(pOpPMAIMOHHBIE TEXHOJIOTHH, SBJISIONIUECS KOMIIOHCHTaMH DJIEKTPOHHOW MH(GOPMAIMOHHO-
obpazoBarenbHoi cpeabl BITIY:

e Odunumanpusii caiit BITIY;

e Cucrema anektponHoro odyuenuss ®I'bOY BO «bI'TIY »;

e (CucreMa TECTUpPOBaHUSI HAa OCHOBE eAuHOro mnoprana «MHTepHeT-TecTHpOoBaHUS B
chepe obpazoBaHuss WWW.i-exam.ruy,

o Cucrema «AHTUILTarHaT.BY3»;

e DJIEKTPOHHBIEC OMOINOTEUHBIE CHCTEMBI;

¢ MynbTUMEIUIHOE COTPOBOXKICHUE JICKIIUH.

8 OCOBEHHOCTHU M3YYEHUA JUCHUIIVIMHBI UHBAJIMUJAMMU U JIMINAMMU C
OI'PAHUYEHHBIMH BO3MOXHOCTAMMU 310POBbA

[Ipu oOyueHMM JMII € OrPAaHUYEHHBIMH BO3MOXHOCTSMM 3/10pPOBbSl NPUMEHSIOTCA
aJlanTUBHBIE 00pa30BaTENbHBIE TEXHOJIOTMH B COOTBETCTBUHM C YCIOBHSMH, W3JIOKCHHBIMH B
pazznene «OcoOeHHOCTH pealn3aluu 00pa3oBaTeIbHOM MPOTrPaMMBIUIS WHBAIWIOB U JIMI C
OTPaHUYECHHBIMH BO3MOYKHOCTSIMH ~ 37I0POBBS» OCHOBHOH 00pa30BaTeNbHOW IMPOrPaMMBI
(Mcnosb30BaHKE CHEHUANbHBIX YUYEOHBIX TOCOOUH U TUIAKTUYECKUX MAaTE€PUaIOB, CIIEUAIbHBIX
TEXHUYECKUX CPEICTB OOY4YECHHs KOJUICKTMBHOTO W HWHAMBHIYaJIbHOTO IIOJb30BaHMUS,
Ipe0CTaBIIEHHE YCIIYT aCCUCTEHTA (TIOMOIIIHHKA), OKa3bIBAIOIIET0 00ydatoUMMcs HEOOXOAUMYIO
TEXHUUYECKYIO TOMOIIb U T. I1.) C Y4ETOM MHIAUBUIyaJIbHBIX OCOOCHHOCTEHN 00ydaromuxcsl.

Jis  oOydarommxcss ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH  3JI0POBbsSI IIPEIYCMOTPEHBI
cienyromue GopMbl OpraHU3aluy MeAarornyeckoro npouecca u KOHTPOJIs 3HaHUM:

- U151 CIaOOBUASIIMX:

obecrieunBaeTCst HHANBUIYaTbHOE paBHOMEpHOE ocBelnieHne He MmeHee 300 okc;

JUIS  BBIIIOJHEHUS KOHTPOJIBHBIX 3a/JlaHuil 1pu HEOOXOJMMOCTH TMpEI0CTaBISAETCS
YBEJIMUHBAIOIIIEE YCTPONCTBO;

3aJaHusl JJIs BBIMIOJHEHUS, @ TAaK)Ke MHCTPYKIMU O TMOPSJKE BHIIOIHEHUS KOHTPOJBHBIX
3a71aHuil OPOPMIISIFOTCS YBEITMUSHHBIM IpudToM (pazmep 16-20);

- JUIS TIYXHUX ¥ cIa00CTBIIIATHNX:

o0ecrnieunBaeTcs HaJM4Ke 3BYKOYCHJIMBAIOIIEH anmnaparypbl KOJJIEKTUBHOTO MOJIb30BaHUS,
Opd  HEOOXOJMMOCTH OO0YyYaromUMCs MPEeJOCTaBIIseTCs 3BYKOYCHWJIMBAIOLIAs —ammaparypa
WH/IMBUYTBHOTO TTOJIb30BaHMS,

- IS JIUIL C TSDKEJIBIMU HapyIIEHUSIMH PEUH, TIIyXUX, CIaOOCIHBIIIAIUX BCE KOHTPOJIbHBIE
3aJJaHHS 10 KEJTAHHIO MOTYT MPOBOIUTHCS B TUCHBMEHHOU (hopMe.

OcHoBHO# (opMOil opraHu3aIy MeJarorndeckoro npoiecca sBIseTcs HHTETPUPOBAHHOE
o0yueHWe WHBAJIHIOB, T.e. BCE OOydYalolIuecs yd4arcs B CMEIIaHHBIX TPYIMaxX, HMEIOT
BO3MOYHOCTH ITOCTOSTHHO OOIIAThCSI CO CBEPCTHUKAMM, JIeT4e alalTHPYIOTCS B COLUYME.

9 CIIMCOK JIMTEPATYPbBI U THOOPMAIIMOHHBIX PECYPCOB

9.1 Cniucok JiuTepaTypsbl
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OcHoBHas JuTepaTypa

1. CemunkoB, IOpuit JlenrncoBud. BeicOkOMONEKYIsIpHBIC COSAMHEHUS: Y YSOHUK TS CTY/I.
BYy30B, oOyuatomuxcs 1o creir. «Xumus» / FO.J[. Cemunkos. - M. : Akagemus ; Huwxuuii
Hogropon : U3n-Bo Huxeropoackoro roc. yu-ta, 2003. - 366 c. (48 3k3).

2. BricokoMonekymsipHble COeMHEHMS ;| Y4eOHUK U IPakTUKYM Juist By30B / M. C. ApxakoB
[v ap.] ; mox penakuuent A. b. 3esuna. — Mocksa : U3natensctBo IOpaiit, 2022. — 340 c¢. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-01322-1. — Tekct : dIeKTpOHHBIA //
OopasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/489251

3. Kupees, B. B. Boicokomonekyispabie coenuaenust B 2 4. Yacte 1 : yueOHUK 17151 BY30B /
B. B. Kupees. — Mocksa : M3narensctBo IOpaiit, 2022. — 365 c. — (Beicmiee oOpa3oBaHue). —
ISBN 978-5-534-03986-3. — Tekcr : snekrponHbIii / OOpa3oBarenbHas 1uiatdopma HOpait
[caiiT]. — URL: https://urait.ru/bcode/490451

4. Kupees, B. B. BricokomonekymnsipHbie coequHenus B 2 4. YacTs 2 : yueOHHK 715 BY30B /
B. B. Kupees. — Mocksa : U3znarensctBo HOpaiit, 2022. — 243 c. — (Bsicmiee oOpa3oBanue). —
ISBN 978-5-534-03988-7. — Tekcr : snextponHblii // O6pazoBatenbHas 1uiatdopma FOpaidt
[caiiT]. — URL.: https://urait.ru/bcode/490452

JomosiHuTE/IbLHAS JIUTEPATypa
1. Knenun, B.U. Beicokomonekymsipusie coenunenus / B.U. Knenun, @enycenko N.B. —
CII6; M.; Kpacaomap: Jlaus, 2013. — 512 c. (5 3x3).

9.2 Ba3bl JaHHbIX U I/IH(l)OpMaIIHOHHO-CHpaBO‘-IHI)Ie CHUCTEMbI

1. XuMuK.ru http://www.xumuk.ru
2. DnextponHas 6ubnaroreka mo xumuu http://www.chem.msu.su/rus/elibrary/
3. ITopran HayuHoit anextponHoi oudanoreku http://elibrary.ru/defaultx.asp

9.3 DJ1IeKTPOHHO-0MOINOTEYHbIE pecypChl

1. Polpred.com O630p CMU/Cnpasounuk https://polpred.com/news
2. DBC «Opaiit» https://urait.ru

10 MATEPUAJIBHO-TEXHUYECKAS BA3A
Jns mpoBelneHust 3aHATUN JIGKIIMOHHOTO W J1a0OpaTOPHOrO THWIIA, TPYIIOBBIX U

WHIVBUAYAJIbHBIX KOHCYJbTAllMM, TEKYIIEro KOHTPOJIS M NPOMEKYTOYHOM aTTECTALUU
WCIIONB3YIOTCS ~ ayJIMTOPUH, OCHAIIEHHbIE y4YeOHONW MeOenbro, ayJuTOpHON  JIOCKOH,
KOMITbIOTEPOM(paMH) C YCTaHOBJIEHHBIM JIMIEH3MOHHBIM CIIEIUATN3UPOBAHHBIM NPOIPAMMHBIM
o0OecrieyeHreM, KOMMYTAaTOpPOM JUIsl BBIXOJA B 3JEKTPOHHO-OMOIMOTEYHYIO CHUCTEMY U
AIIEKTPOHHYI0  MH(POpPMaLMOHHO-0Opa3oBarenbHylo  cpeny  BITIY,  mynpTUMenuitHbIMU
MPOEKTOPAMH, HKCIIO3UIIMOHHBIMU DJKpaHaMH, y4eOHO-HATJISAIHBIMUA TIOCOOMSMU (TaOIHUIIHI,
MyJbTUMEIUIHbIE Tpe3eHTauuu). s mpoBeieHUs J1abOpaTOpHBIX — 3aHATHH  Takke
UCIIOJIB3YETCS:
Ayn. 221 «A». JIabopaTopusi OpraHu4ecKoil XuMHH
Cron naboparopHslii 2-mecT. (4 mT.)
Cron nuceMeHHbIH 2-mecT. (12 mT.)
Cron npenogaBatens (1 mrt.)
Cryn (33 mr.)

e KoMmmnbroTep ¢ yCTaHOBJIEHHBIM JIMIIEH3MOHHBIM CHELMAIU3UPOBAHHBIM NPOTrPaMMHBIM
obecrieuenueM (1 mT.)
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http://www.bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=Семчиков,%20Юрий%20Денисович
https://urait.ru/bcode/489251
https://urait.ru/bcode/490451
https://urait.ru/bcode/490452
http://www.xumuk.ru/
http://www.chem.msu.su/rus/elibrary/
http://elibrary.ru/defaultx.asp
https://polpred.com/news
https://urait.ru/

[TpunTep «Samsung» (1 mrt.)
8 - mopToBbIii KOMMyTaTOp D-LiNK i BeIX01a B 3J1€KTPOHHO-OHMOIHOTEUHYO CUCTEMY U

ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa3oBaTenbHyo cpeay BITIY (1 mrT.)

Mynbstumenuiinsnii npoextop SHARP -10 X(1 mrt.)
OKCHO3ULMOHHBIN KpaH (HaBecHOM) (1 miT.)
Ucnaputens poranmonnsiii UP-1 JIT (1 mr.)
Kon6onarpesarens LT-1000, LABTEX (4 mit.)
Hacoc Bakyymusiit SHB-5 nns ucnapurens poraunonnoro MP-1 JIT (1 mit.)
Kopo6 BeiTspkuo# 1500 LIB-H ()1a6.) (1 mt.)
AxBaguctuusitop (1 mT.)

Bentwisrop kanansubiii KV 250L (1 mt.)

[Tpu6Gop Tuna 3J1-02 (1 mT.)

Perynstop ckopoctu RE 1.5 (1 mit.)
Onekrporura 1,2 kBT (1 mrT.)

Xomoguneauk XI1T-300-14/23 (1 mt.)
Panpnonozumerp (1 mt.)

[taTuBel 111 MPOOUPOK, HArpeBaTEIbHBIC MPUOOPHI, TabopaTOpHas ToCyaa

XUMHYECKHE PCAKTHUBLI I1I0 TEMATHUKE J'Ia60paTOpHLIX pa60T

Y4eOHO-HarIAgHbIe TTOCOOUST - Calabl, TaONHIBI, MYJIbTHMEIUIHbBIC MPE3CHTALUH 10

nucrummmae « BMCy

Paspabotuuk: Tpodgummuosa N.A., KaHAUIAT XUMUYECKUX HAYK, TOIECHT KadeIpbl XUMHH.
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11 JUCT UBMEHEHUI Y TONNOJJHEHUM

YTBep:xkaenne usmenenuit u nonojnenui B PILJI nns peasmmzanun B 2024/2025 yu. r.
PIIJ] mepecmoTtpena, o0cyskneHa u ogoopena mist peanmm3anuu B 2024/2025 yue6HOM roay
Ha 3acemanuu kKadenpsl xumun (mpotokoi Ne 8 ot 30 mast 2024 r.).

YTBep:xkaenne usmeneHuii u nonojHenuit B PILJI s peanuzanuu B 2025/2026 yu. r.

PIIJI mepecMmoTpena, oOcyxaeHa u omoOpeHa s peanmsanuu B 2025/2026 y4. r. Ha
3acenanuu kadeapel xuMuu (mpotokon Ne 6 ot 26 mapra 2025 1.).
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