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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 Henp aucuMNIMHBI: 3HAKOMCTBO CTYJI€EHTOB C OCHOBAMHU HAyKH O NOJINMEpaxX U €€
BaXHEHIIMMU NMPAKTUYECKUMH MPUTIOKEHUAMH; (POPMUPOBAHKE Y CTY/IEHTOB 3HAHUN U YMEHUI,
MO3BOJISIOIINX TPUMEHITH OCHOBHBIE TEOPETUUECKOTO MoiokeHust kypca BMC k 6uononumep-
HBIM 00BEKTaM.

1.2 MecTo aucuunjannsl B crpykrype OOII:

Jucuunnmza «BpICOKOMONEKYISIPHBIE COCIMHEHUS» OTHOCHUTCS K JMCLMUIUIMHAM IIpeJ-
METHOTO MOAYJIS 1O MPOPHITI0 «XUMHUS» YacTH, (POPMHUPYEMOIl ydacTHUKAMH 00pa30BaTeIbHbBIX
otHomeHnui, 6sioka b1 (b1.B.02.03).

JUig ocBOEHUsI AMCLHUILIMHBI «BBICOKOMOJEKYIISPHBIE COSAUHEHMS CTYIEHTHl MCIIOJb-
3yIOT 3HAaHUA, YMEHHUs, chopMHUpOBaHHBIE B XOJI€ U3yUeHUU aucuuiuind «Heopranudeckas xu-
Mus», «Opranndeckas xuMus», «Ouznyeckas xumusy», «Komonanas XuMus».

1.3 lucuuniinHa HanpaBJieHa HA (POPMHUPOBaAHHE CJAEAYIOIIMX KOMIIETEHIHIi:

- IK-2. CiocoGeH oCyIIeCTBIATh NIEarorn4ecKyro ASSITeIbHOCTD IO PO UIBHBIM MTPE/I-
MeTaM (JUCIUIUIMHAM, MOAYJISIM) B paMKax MporpaMM OCHOBHOTO OOIIETr0 M CPEeIHEro oOIIero
o0Opa3oBaHusl.

e [IK-2.2 [IpumMeHsieT 0OCHOBBI TeOpuH (PyHAAMEHTAIbHBIX U IPUKJIAIHBIX Pa3/1€JI0B XUMUU
(HeOpraHW4ecKol, aHATUTUIECKON, OpraHndecKoi, puzndeckor, xumuu BMC, XuMu4eckux oc-
HOB OMOJIOTHYECKHUX MPOLIECCOB, XUMUUECKON TEXHOJIOTUH) AJIsl PEIICHUS TEOPETUUECKUX U MPaK-
TUYECKHX 3a/1a4.

1.4 Tlepeyensb NJIAHMPYEMBIX pe3yJIbTATOB 00yueHHus. B pesynbrare n3ydeHus aucuu-
IJIMHBI CTYACHT JI0JKEeH

- 3HATh:

¢ hu3nyecKre 1 XMMUYECKHE CBOMCTBA BEIIECTB U HOPMbI TEXHUKH 0€301TaCHOCTH MPH pa-
00Te ¢ HUMH.

® CTaHJapTHBIE METO/Ibl NIOJyUEHUs, UIEHTU(PUKALMU U UCCIIEJOBAaHHSI CBOIMCTB BEILLIECTB
U MaTepUalioB, MpaBuiia 00paboTKu 1 0OPMIICHUS PE3YILTATOB paOOTHI,

- YMeTh:

® IPUMEHSATH 3HAHUSI O BPEAHBIX U OMACHBIX CBOWCTBAX BELIECTB NPU paboTe ¢ HUMHU, [IPO-
BOJUTH OLICHKY BO3MOXHBIX PUCKOB.

® IPOBOAUTH MPOCThIE XUMUYECKHE OMBITHI 10 MPEIaraéMbIM METOAUKAM.

- BJIa/1eTh:

® HaBBIKaMU ITPOBEJICHUS OLIEHKH BO3MOXHBIX PUCKOB IIPU paboOTe ¢ XUMHUYECKUMH Bellle-
CTBaMH.

® 0a30BBIMH HAaBBIKAMH MPOBEIEHUS XUMUYECKOTO HKCIIEPUMEHTA U OPOPMIICHHS €TO pe-
3yJIbTaTOB.

1.5 O0masi Tpy10eMKOCTh AUCHHUILIMHBI «BbICOKOMOJIEKYISIPHbIE COCAMHEHHUS» CO-
craBisieT 3 3aueTHbIX eauauIl (nanee — 3E) (108 gacoB).

[IporpamMma mpegycMaTpuBaeT U3yUeHHE MaTepualia Ha JICKIUAX U JTaOOpPaTOPHBIX 3aHs-
tusx. [IpengycMoTpena camocrosiTennbHas paboTa CTyIEHTOB 10 TeMaM U pazzenaM. [Iposepka 3Ha-
HUH OCyIIeCTBIIeTCS PPOHTATBHO, HHAUBUYaJIBHO.

1.6 O0bem AUCHUNIMHBI X BBl Y4eOHOH 1eSITeIbHOCTH

O0beM IMCHMIJIMHBI M BUABI Y4e0HOMH JeaTeJbHOCTH (04Hasi popma 00y4ueHust)

Bup yyeOHo#i padoThI Bcero yacos Cemectp 7
OO0mmas Tpya0eMKOCTh 108 108
KonraktHas pabota 64 64
Jlexkun 26 26
JlaGopatopHble padOoThI 38 38
CamocrosiTenpHas pabora 44 44
By uToroBoro KOHTpoIS: 34T




2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

YueOHO-TeMaTHUYecKHi IV1aH (04HAs (popMa 00ydeHHs)

Beero AyYAUTOpPHBIE 3aHATHS Camocro-
Ne HaumenoBanue Tem (pa3jieJioB) Jlabopartop- | ATenbHas
yacoB | Jlekuun
Hble 3aHATHS padoTa
I | Ob0mue cBeleHUs 0 BLICOKOMOJIEKY- | 12 4 8 8
JISIPHBIX COeTHHEHUSIX
1. | OcHOBHBIE TOHATHS U OIPEIEIICHUS. 2 2
Knaccudukaius monuMepon
2. | CBoiicTBa MaKpOMOJIEKYJI 2 2
3. | Jlabopamopnas paboma 1. Kaue- 4 2
CMBEHHbIU 2JIEMEHMMHbIU AHANU3 NOJIU-
mepa.
4. | Jlabopamopuas paboma 2. Onpede- 4 2
JleHue PYHKYUOHANbHBIX 2PYNN 8 CO-
cmase noaumepa.
Il | CuHTe3 mosiuMepoB 19 7 12 12
5. | PagukanpHas ¥ HIOHHAS MOJIUMEPHU3a- 3 2
st
6. | Conmonumepu3anus 2 2
7. | IlonukoHmeHcamnus 2 2
8. | Jlabopamopnas paboma 3. Ilonyue- 4 2
HUe NOAUCTNIUPOTIA MEMOOOM NOUME-
puzayuu
9. | Jlabopamopnas paboma 4. Ilonyue- 4 2
HUe noausmuiengmaniama KOHOeHca-
yuel YMULeHeIUKONS U (Pmaneeo2o
anauopuoa
10. | Jlabopamopnas paboma 5. Cunmes 4 2
mepmocmaounuszamopa II1BX u
oyeHka e2o 3¢ghexmusHocmu
111 | Xumuuyeckue cBoiicTBa MaKpOMO- 16 6 10 10
JIEKY.JI
11. | Peakuuu, He MPUBOASIIUE K U3MEHE- 3 2
HUIO CTETICHH MOJIUMEPHU3aIlUU MaK-
POMOJIEKYJT
12. | Peakuuu, npuBOJSIINE K U3MEHEHUIO 3 2
CTCTICHH ITOJITMMEPHU3AIITU MaKPOMO-
JeKYI
13. | Jlabopamopuas paboma 6. Onpede- 4 2
JleHUe co0epAHCAHUsL MEMUIMEMAKPU-
aama
14. | Jlabopamopuas paboma 7. H3zyuenue 4 2
9MOKCUOHOU CMOTIbL
15. | Jlabopamopnas paboma 8. [{ecmpyk- 2 2
yus u OeHamypayus nPUpOOHbIX No-
JUMEpPO8
IV | CtpykTypa u puzuko-mMexanuye- 5 3 2 6
CKHe CBOWCTBA MOJMMEPHBIX TeJ
16. | Arperartusie, Ga3oBble U (PU3NIECKUE 3 4

COCTOSAAHUA ITOJHMMEPOB




17. | Jlabopamopnas paboma 9. Hzyuenue 2 2
KUHeMUKU HAOYXaHUsL CUUMbIX NOJIU-
Mepos
V | PacTBOpbI BBICOKOMOJIEKYJISIPHBIX 4 4 4
COeIMHEeHHH
18 | TepmoauHamMuKa pacTBOPOB MOJIUME- 2 2
POB.
19 | CroiicTBa pacTBOPOB MOJIMMEPOB 2 2
VI | BaxkHelilniune npeacTaBuTed MOJIU- 6 2 4 4
MEpOB U HX MOJIyYeHHe B IPOMBbIIII-
JICHHOCTH
20 | IlmacTomepsl, J1aCTOMEPhI, CHHTETH- 2 2
YeCKHE BOJIOKHA, JIAKOKPACOYHBIE Ma-
TEpUAIBI
21 | Jlabopamopuas paboma 10. Xumuue- 4 2
CKUe C8OUCMBA B0IOKOH
UTOIo | 108 26 38 44
HNHTepakTHBHOE 00yUYeHHE MO TUCHUTLINHE
Bun ®opma Kou-Bo
Ne HaumeHoBaHue TeM (pa3aeoB) HHTEPAKTUBHOTO
3aHATHA 4acoB
3aHATHS
1. | Jlabopamopnas paboma 1. Kauecmesenmwiii JIP Keic-3a1aHmne 4
9/IeMEHMHbIU AHATU3 NOAUMEDA.
2. | Jlabopamopnas paboma 2. Onpedenenue JIP MIPOEKT 4
DYHKYUOHATIBHBIX 2PYNN 8 COCMABE NOJIU-
mepa.
3. | Jlabopamopnas paboma 8. /lecmpykyus u JIP Kelc-3a/1aHue 2
OeHamypayusi NPUpPOOHbIX NOIUMEPOS
4. | Jlabopamopnas paboma 10. Xumuueckue JIP IIPOEKT 4
CB0IICBA 80JIOKOH
NUTOro 14/38=36,84 %

3 COAEP KAHUE TEM (PA3JIEJIOB)

OBIIME CBEAEHM A O BEBICOKOMOJIEKYJIAPHBIX COEAMHEHUAX

[Tonumep, onuromep, COOTHOUIEHUE MOHITHI «IIOJIMMEP» U «BBICOKOMOJIEKYJISIPHBIE CO-
€IMHEeHUs». MakpoMoJeKyJia U €e XMMH4YECKOe 3BeHO. BaxkHelilre cBONCTBA MOJUMEPHBIX Be-
IeCTB, 00YCIOBIEHHBIE OONBIINMU pa3MepaMu U IEMHBIM CTPOCHUEM MaKPOMOJIEKYJI, KOTOPhIE
OTIPENIETISIOT UX MPAKTUUYECKYI0 3HAYUMOCTh KaK 0CO00TO poja MaTepHaIOB, UX OMOJIOTHUYECKOE
3HaueHue. CTerneHb NoJMMEpPU3alMi U KOHTYpHas JyinHa 1enu. [lonuaucnepcHocTs. Y cpenHeH-
HbIE MOJIEKYJISIPHBIC MACCHI (CpeaHeunciioBas U cpennemacconas). Konduryparus, crepeoxumust
U KOH(pOpMAIus IeTH.

Knaccudukanms moammepoB B 3aBUCUMOCTH OT MPOUCXOKIACHUS, XHMUUECKOTO COCTaBa 1
cTpoenus noaumepa. [IpupoiHbie, HICKYCCTBEHHBIE U CUHTETUYECKHE MONUMepbl. OpraHudecKkue,
HEOPraHWYECKHUE, IIEMEHTOOPTraHUYECKrEe OMUMeEphI. JInHelHbIe, pa3BETBICHHbBIC, CIIUTHIE T0-
nuMepsl. ['omononumepsl, conoauMepsl. biiok-cononumepsl, IpUBUTHIE COMOJIUMEPHI. ['omorien-
HBIE U TE€TEPOIIEITHBIE TOJTUMEPHI.

CBsi3b THOKOCTH MaKpPOMOJIEKYJ C UX XUMHUYECKUM CTPOCHHEM: (haKTOPHI, BIUSIONINE HA
THOKOCTh peaJbHBIX IeNed. YTOpsAI0YeHHbIe KOH(GOPMAIIMU H30JMPOBAHHBIX MaKpOMOJICKYJT
(monumenTuabl, 6K, HyKICUHOBBIC KHCIIOTHI).

CHUHTES I[TIOJIUMEPOB

Papukanenas nomumepuzanus. MHuIMMpOBaHUE paavKaIbHONM MOJIMMEPU3ALMU. THIIBI
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UHUIKMaTOpoB. Peakiuu pocra, 0OpsIBa U nepeaauu Henu. BiavsiHue TemMneparypsl 1 KOHIIEHTPa-
LIMY UHULIMATOPOB HAa CKOPOCTh PaIuKaJIbHOM MOJIMMEPU3ALIUU, MOJIEKYJIIPHYIO MAacCy U MOJIEKY-
JSIpHO-MaccoBoe pacupenencHue noinumepa. Cononumepusanys. OTHOCUTENbHAS PEAKIIMOHHAS
CHocoOHOCTh MOHOMEPOB. CIOCOOBI POBEIEHUS PaiUKaIbHOM MOJIMMEPU3AIIUH.

Honnas nomumepusanus. KatmonHas nonumepusanus. XapakTepUCTHKAa MOHOMEDOB,
CIIOCOOHBIX BCTYINATh B KATHOHHYIO NosinMepu3anuto. Karanuzaropsl. Poct u orpannuenue pocra
Lenel Npy KaTHOHHOM NMoNMMepu3annu. BiavsiHue npupoabl paCTBOPUTEIS.

AHUOHHAs OTMMepHU3aIys. XapaKTepHUCTHKa MOHOMEPOB, CIIOCOOHBIX BCTYIaTh B aHHOH-
HyI0 nojaumepusanuio. KaranusaTopel aHMOHHOW nojuMmepusanuu. VHunuupoBaHue, pocT U
OTpaHUYEHUE POCTA LEIEH PU AHUOHHOM noiuMepu3anuu. <« KuBbie» nenu.

[Tonmnkonpencanus. Tumel peakuuii nonukoHaeHcanu. OCHOBHBIE PA3JINYMS TOJIUMEPH-
3allMOHHBIX U NOJUKOHAECHCALMOHHBIX IIpoleccoB. IIpoBeeHye nonukoHaeHcaluy B paciuiaBse,
pacTBOpe M Ha rpaHuLe pasjena ¢as.

XUMUYECKUE CBOMCTBA MAKPOMOJIEKY JI

OCOoOEHHOCTH XUMHUYECKOTO TIOBEACHUS MAKpPOMOJIEKYI. XUMUYECKHE peakuu, He Ipu-
BOJSILME K WM3MEHEHHUIO CTENEHU NOJUMEpU3alMu MakpomoJiekyn. I[lonnmepananorudusie u
BHYTPHUMOJIEKYJISIPHBIE NTpeBpaleHus. [I[pumepsl HCosib30BaHus IOJIMMEPAHATIOTUYHBIX IIPEBpa-
IIEHUH U BHYTPUMOJIEKYJISIPHBIX PEAKIUM JUIsl TOJIy4E€HHS HOBBIX IOJIMMEPOB.

XUMUYECKUE PEAKIIUH, IPUBOIAIINE K U3MEHEHHIO CTEIICHH IIOJIMMEPHU3ALM MaKpOMOJIE-
Kys1. Mexmonekysipable peakuuy. CiIMBaHHUE MOJIMMEPHBIX Liened. BynkaHuzanus Kay4yKos.
Mexanusm Bynkanuzanuu. [lyGnenue koxxu. @opMoBaHUE NOJIMMEPHBIX U3/IEIUNA U3 PEAKLIMOH-
HOCIIOCOOHBIX OJIMTOMEPOB (OTBEPXKICHHE). DMOKCHAHBIE cMOJIbI. Kiien.

Hectpykuus. Paciuerienue nmoauMepHsIX Lenel Mo BIMSHUEM XUMUYECKHX U pu3ude-
CKMX BO3JI€UCTBUI. MeXaHn3M LIEHON U Cily4alHoU nectpykuuu. Jlenonumepusanus. Tepmude-
CKasi, MeXaHn4eckas, GOoTOXUMHUYECKasi AECTPYKUUH. ['maponuTuyeckass U OKHCIUTEIbHAS Je-
CTpyKUHUHU. PoJib A€CTPYKIMY NPU YTUIIU3ALMH [TOJINMEPOB.

CTPYKTYPA 1 ®U3UKO-MEXAHUYECKUE CBOMCTBA ITOJIMMEPHBIX TEJ

ArperartHble, (pa3oBble 1 PU3NYECKUE COCTOSHUS TOJIMMEPOB.

CpoiictBa aMop¢HBIX NOAMMEPOB. Tpu (pu3HuecKuX cocTosiHUs. TepMoMexaHU4YecKHe
KpHUBbIE aMOP(HBIX MMOJIUMEPOB.

CrexnooOpa3Hoe coctosiHue. BricokoanacTuueckoe cocTosiHue. BsiskoTekyuee cocTosHue.

PACTBOPBI BEICOKOMOJIEKVJISIPHBIX COEJIMHEHUN

IToBeneHre MaKpOMOJIEKYJT B paCTBOPE U €ro 0COOEHHOCTH 110 CPABHEHUIO C MIOBEACHUEM
HU3KOMOJIEKYJISIPHBIX BemiecTB. OTKIOHEHUS OT UIeabHOCTH M UX MpUuuHbl. HeorpannueHnHoe
U OrpaHMuYEHHOE Ha0yXxaHue.

BszkocTe paz0OaBineHHBIX pacTBOpoB. [IpuBeneHHas M XapakTepUCTUUYECKash BA3KOCTH.
CBs13b XapaKTEpUCTUUECKOH BA3KOCTU C MOJIEKYJIIPHOM MacCOi U €O CpEAHUMH pa3MepaMH Mak-
pomMosiekys. Bucko3umeTpus kak METO]T OIpeieJIeHHs CPETHEBSI3KOCTHON MOJIEKYJIIPHOM MacChl.

BAXHEUIINE IPEJCTABUTEJN IIOJJMMEPOB U UX ITOJIYYEHHUE B ITPO-
MBIIUIEHHOCTHU

Baknelimue nmpencTaBUTENN IMIACTOMEPOB: MOJUATHIIEH, MOJIUCTUPOJ, MOJIUBUHUIIXIIO-
pua, noauTeTpadTOPITHIIEH, TOTUAKPHUIIATHI, TOJTUKApOOHATHI, (EHOIIACThI, AMUHOILIACTHI.

OnactoMepsl (KpaTKHe XapaKTepUCTUKU U 00JIACTH MPUMEHEHUS): KayudyKH, TOJIHCUIIOK-
CaHbl, IOJNYPETAHBI.

CuHTeTn4ecKkue BOJIOKHA: MOTUAI(DUPHI, MOJIMAMU/IBI, TOTHAKPUIOHUTPHIL.

JlakokpacouHble MaTepHalibl: MU (TaneBbie U MeHTadTaieBble CMOJIb, TOJTUBUHIIIALETAT.

4 METOANYECKHUE PEKOMEHJAIIUU (YKA3AHUA) 1JIA CTYAEHTOB
1O U3YUYEHUIO JUCIIUITJIMHBI

Pabouas mporpamMMa mpu3BaHa MOMOYb CTYJIEHTaM €CTEeCTBEHHO-Teorpaduyeckoro da-
KyJIbTE€Ta B OPTaHU3alMN CAMOCTOSATEIILHOM pabOThI IO OCBOCHUIO AUCIHUIUIMHBI «BBICOKOMOUTE-
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KYJISIDHBIE COCIMHEHUSD». XUMUS BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN — OJIHA U3 CAMOCTOSTENb-
HBIX (pyHIaMEHTaIBHBIX 00IacTel 3HAHUH.

N3ydyenne nucuuIuinHbl « BBICOKOMOEKYIIIpDHBIE COCIMHEHUS» OCHOBBIBACTCS HA 3HA-
HUSX, TOJYYEHHBIX paHee B Kypcax OpraHU4ecKoi, (pu3n4eckod M KOJUIOMAHOH Xumuu. s
YCIIEHIHOT'O YCBOEHUS TEOPETHUECKOro MaTepuaia HE0OX0JMMO BCIIOMHUTD (IIOBTOPUTH) KIIacChl
OpPraHUYECKUX COCTUHEHUH, PEaKIIMOHHYIO CITOCOOHOCTh (PYHKIIMOHAIBHBIX TPYII, MEXaHU3MbI
peakuui, GpakTopbl YCTOHYMBOCTH PAJUKAIOB, KapOAaHUOHOB, KAPOKATHOHOB, CTEPEOXUMMIO U
CTEPEOM30MEPHUI0 OPTaHUYECKUX MOJIEKYJ; OCHOBbI TEPMOJAMHAMUKH U KUHETUKH XMUMHUYECKHUX
IIPOLIECCOB, KOJUIMTaTUBHBIE CBOWCTBA PACTBOPOB; TUAPOJANHAMUYECKUE U PEOJIOTMUYECKHE CBOU-
cTBa pacTBOpoB. [Ipu onucannu GpU3NKO-MEXaHUUECKUX CBOMCTB MOJIMMEPHBIX TEJ MOJIb3YIOTCS
HOHATUAMU «YIPYrocTb», «oOpatumas U HeoOpaTumas JepopMaLuny, «IPOYHOCTb» U T.II., KO-
TOpBIE PACCMATPHUBAIUCH IIPH U3YYEHUH OJHOTO U3 pa3/ieoB (GU3NKU (MEXaHUKA).

Crnenuduka B uzyueHuu pasnena «O01ue cBeIeHUs 0 BBICOKOMOJIEKYJIIPHBIX COEAMHE-
HUSX» MPOSIBIISIETCS B TOM, YTO MHOTHE IOHSATHUS U ONIPEAEICHUS IPU U3YUEHUN XUMUYECKUX JIUC-
LUIUIMH, OOBEKTaMU HCCIIEOBAHUS KOTOPBIX SIBISIFOTCS HU3KOMOJEKYJISIPHBIE COCIMHEHMS, HE
BCTpevanuch. Kiaccudukamnus BBICOKOMOJIEKYJIISIPHBIX COSTUHEHUI TPOBOIUTCS IO MHOTUM IPH-
3HaKaM, U OJIUH U TOT K€ IIOJUMED B PE3YJIBTATE MOKHO OTHECTH K Pa3HBbIM KJIacCaM.

O0s13aTENIbHBIM YCIOBUEM YCIIEIIHOTO YCBOEHHUSI pa3zeiia « CHHTE3 NOJUMEPOBY SIBIIIETCS
4eTKO c(hOPMUPOBAHHOE IIPEJCTABICHUE O TOM, YTO CBOWCTBA MOJUMEpA 3aBUCUT OT criocoda u
YCIIOBUH €r0 MOJY4YEeHHUs], B OTIUYHUE OT HU3KOMOJIEKYJISIPHOTO BEILECTBA, KOTOPOE UMEET COBEP-
LICHHO OJMHAKOBBIC XAPAaKTEPUCTUKU HE3aBUCUMO OT TOTO, KAKMM IIyTE€M €r0 CHUHTE3HPOBAIIH.
[TosTOMY OYEHB BaXKHO XOPOIIIO 3HATH CHEIU(PHUKY MPOLIECCOB, JISKAIINX B OCHOBE TOTO WIIH APY-
roro Merojia nojyyeHus noiaumepa. Kpome toro, Heo6xoAuMo yMeTh UCATh CXEMbl XUMHUECKUX
peaximii, opMyJIbl TOTMMEPHBIX MOJEKYJ C BBIICICHUEM CTPYKTYPHOTO ()parMeHTa.

ITpu n3ydenun pazaena « XMMHYECKHE CBOMCTBA MAaKPOMOJIEKYJ» HEOOXO0AUMO TOMHMUTB,
4yTO OOJIBIIIME pa3MeEpPhl U LIETTHOE CTPOEHUE MAaKPOMOJIEKYJI 00YyCIOBINBAET HEKOTOPbIE OCOOEH-
HOCTH MPOTEKaHMsI UX XUMUYECKUX PEAKIMH, HECMOTPSI Ha TO, YTO B PEAKLUAX YUACTBYIOT OOBIU-
HBIE /Il OPraHUYECKUX COEAMHEHUN (yHKIMOHaANbHbIE rpynnel. Kpome Toro, BaxHO MOHUMATh
OTPOMHYIO 3HAYMMOCTh XMMHMUYECKHUX MPEBPALIEHUI MAaKpOMOJIEKYJ, KOTOpBIE JIEKAaT B OCHOBE
MHOTHX TEXHOJIOTHYECKUX MPOIECCOB (BYJIKaHU3AIUs KaydyKa, (pOopMHUpOBaHHE JIAKOKPACOUHBIX
HOKPBITUH, CKJIEUBAaHUE), IIPOLIECCOB, MPOUCXOASIIINX B KUBOM Mpupojae (TUApOIu3 Kpaxmania,
0eNIKOB), HCIIOJIb3YIOTCS AJIsl CUHTE3a IOJIMMEPOB C 33JaHHBIMU CBOMCTBAMU U T.JI. 3HaHUE T€Ope-
THYECKOT0 MaTepuaia 3Toro pasjena 00ecrneyuT rpaMOTHOE UCIIOIb30BaHUE OJTMMEPHBIX MaTe-
pHUAJOB U U3/ENINN U3 OJTUMEPOB HA IIPOU3BOJICTBE U B OBITY.

Pa3znen «PacTBOpBI BBICOKOMOJIEKYJISIPHBIX COEIMHEHNI» MOCBSIIEH PACTBOPaM IOJIMMeE-
poB. BeicOKOMoOJIEKyIsIpHbIE COEAMHEHMSI CIIOCOOHBI 00Pa30BbIBaTh UCTUHHBIE pacTBOphl. Oco-
OEHHOCTHU PACTBOPEHMS MOJUMEPOB U UX PACTBOPOB 0OYCIIOBJIEHBI THTAHTCKUMHU pa3MepaMH Mo-
nexyd. [Ipu u3ydennn 3Toro pasnena HEOOX0IUMO 0OpAaTUTh BHUMAHUE HA TPUYUHBI OTKJIOHEHUS
pacTBOPOB NOJUMEPOB OT UJICAIBHBIX, a TAKXKE HA NU3YYEHUH PACTBOPOB IOJIMMEPOB B MCCIIEN0-
BaTEJbCKUX LEISAX U UX MPAKTUYECKOM UCTIOJIb30BaHUH.

[Ipuctynas K M3y4EeHUIO TUCHMILIMHBI «BBICOKOMOJIEKYIIPHBIE COCTUHEHUS», HE00XO-
JUMO O3HAKOMMTBCS C €ro LIEeJsIMU U 3a7auaMu. BHIUMaTenpHOE MpodTeHne TeMaTHUeCKOro ImjiaHa
U COJEPIKaHUS MPOTrpaMMbl MO3BOJIUT MOHATH JIOTUKY M3YUYEHHS Kypca M OLIEHUTb, KaKas 4acTh
MaTepuraia BBIHOCUTCS Ha CaMOCTOSITENIbHOE U3YUYeHHE U CKOJIbKO BPEMEHHU HEOOXOIMMO 3aTpa-
TUTb Ha YCBOCHHE KaKJIOM TEMBI.

[Ipexxae ueM nMpUCTYNUTH K BBIMOJIHEHUIO 3a/1aHUH I CAMOKOHTPOJIS,, HEOOXOAUMO U3Y-
YUTh PEKOMEHIYEMYIO JIUTEPATYPY.

[Ipu moAroTOBKE K 3a4eTy Hapsy C YCBOCHHEM TEOPETUYECKOr0 MaTepraia 0co00e BHU-
MaHHe CJIeZyeT 0OpaTUTh Ha CIEIYIOINE MOMEHTBI:

1. BelyuuTs cnennpuyeckue TEpPMUHBI, ONPEIEICHUS U TOHATHUS, KOTOPbIE UCIIOIb3YOTCS
B JUCLUIUIMHE « BBICOKOMONEKYJIISIPHBIE COEAUHEHUS.

2. Bplyunts Xxumuueckue (popMyiibl U Ha3BaHUs COEAMHEHUH, KOTOpble Hanboee 4yacTo



UCIIOJIB3YIOTCS B KAYECTBE MOHOMEPOB.
3. HayuuThcs nmucaTth CXeMbl XUMHUUECKUX PEAKIUH, JIEXKALTIX B OCHOBE CHHTE3a TOJIMMe-
POB, M1 XUMHUYECKHUX MIPEBPAIICHUI MaKpPOMOJIEKYJI.

YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHON PadoThI CTY/IeHTOB M0 JUCHHUILINHE

3¢ HEeKTHBHOCTH

KonauyecTBo 4a-
. COB, B COOTBET-
e HanmenoBanue pas- DopMbI/BHABI CAMOCTOATEILHOM pa- CTBHH ¢ yueBHo-
aena (TeMbl) 00THBI TeMATHYECKIM
IJIAHOM
1. | OGmue cBeneHus o Bol- | MI3ydeHre OCHOBHOM M IOTIOJTHUTEIb- 4
COKOMOJIEKYJISIPDHBIX CO- | HOM JINTEPATYPbI
€AMHEHUAX
2. | CuHTe3 IOIMMEPOB N3y4yeHre OCHOBHOM U JIOTIOJHUTENb- 12
HOM uTepaTypsl, oopmieHue 1adbopa-
TOPHOU Pa0OTHI M IOATOTOBKA OTYETA.
BrinonHenue MHIMBUYaTbHOTO 3a/1a-
Husg B CO0
3. | Xumuueckue cBOiCTBa W3y4yeHre OCHOBHOM U JIOTIOTHUTEIb- 10
MaKpOMOJIEKYJI HOW JUTEpaTypsl, oopmiieHue mabopa-
TOPHOI pabOThI U MOJATOTOBKA OTYETA.
BoinonHenne MHIMBUYaIbHOTO 3a/1a-
Hus B CO0.
4. | CTpykTypa U QU3UKO — N3yueHne OCHOBHOM MU IOTIOJIHUTENb- 6
MEeXaHMYEeCKHe CBOMCTBAa | HOU JIHUTEpaTyphl, opopmiieHue abopa-
MIOJINMEPHBIX TEJ TOPHOU PaOOTHI ¥ IOATOTOBKA OTYETA.
BrinmonHenne HIMBUYaTbHOTO 3a/1a-
Hus B CO0.
5. | PacTBops!I BICOKOMOIIE- | I3yyeHHne OCHOBHOM U JOMOJIHUTEINb- 4
KYJISIPHBIX COCTMHEHUI HOM JIuTepaTypsbl, opopmieHue 1adbopa-
TOPHOU PabOTHI U MOATOTOBKA OTYETA.
BoinonHenne MHIMBUYadIbHOTO 3a/1a-
Hus B CO0.
6. | Baxneitmme npencraBu- | M3ydeHne OCHOBHOM M JOTIOJTHUTEIb- 4
TEU MOJIUMEPOB U UX HOM JNuTepaTypsl, opopmiieHue Jadbopa-
MOJIy4€HUE B IPOMBIII- TOPHOI pabOThI K MOATOTOBKA OTYETA.
JIEHHOCTHU BrinmonHenne MHIMBUYaTbHOTO 3a/1a-
Hus B CO0.
UTOro 44
5 IPAKTUKYM 110 JUCHUIIJINHE
[Tnan maGopatopHbIX paboT
Ne Tema 3ansiTus Tema nabopatopHoii paboThI Beero
4acoB
1. | O6mme cBenenuss o | KauecTBeHHBIHM 2I€eMEHTHBIN aHAIN3 OJIMMEpA. 4
BBICOKOMOJIEKYJISIP- Omnpenenenne PyHKITMOHATBHBIX TPYII B COCTaBE 4
HBIX COCAMHEHUSX MOJIMMEDA.
2 | CuHTE3 MOIMMEPOB [TosrydyeHue noauCcTUPOIIa METOIOM MOJIMMEPHU3ALIUU 4
[Tonydyenne mnonudTUNEH(TANIATA KOHJEHCAIUEH 4
STWJICHIIMKOJIS U (PTajgeBoro aHruapuaa
Cunre3 tepmocradbmnm3atopa [IBX u omenka ero 4




3. | Xumuueckue cBoiictBa | OnpenencHue coaepKaHusi METUIIMETaKpuiiaTa 4
MaKpPOMOJIEKYJI W3yyeHne S0KCUAHON CMOJIbI 4
JlecTpyKkiusi U JeHaTypalusi NPUPOJHBIX MOJUME- 2

poB
4. | Ctpykrypa u Qu3uko- | Mi3yueHue KMHETHKH HAOyXaHUS CIIUTBIX IMOJMME- 2

MEXaHWYECKHE CBOW- | pOB
CTBa MOJIMMEPHBIX TEJl
5. | Baxnelimue npencra- | XuMHAYECKHE CBOMCTBA BOJIOKOH 4
BUTEJIU MTOJIUMEPOB U
WX TIOJyYCHHE B MPO-
MBIIIJIEHHOCTH

UTOro 38

JladopaTopnas padora Ne 1
Ka4vecTBeHHBII 3J1eMEHTHBII aHAJIU3 NOJUMepa
Hean pa6oThl: onpenenuTh KaueCTBEHHBIA COCTaB MOJIMMEpA.

Omnbit 1. Paznoxenne no meroay Jlaccens

B HebomblIyI0 YUCTYIO CyXyI0 TpoOupKy nomectuth 10-50 Mr cyxoro noimmepa u Kyco-
YeK METAJUIMYECKOro HaTpHsl pa3MepoM ¢ ropomuHy. C MOBEpXHOCTH MeTallja MpeIBAPUTEIbHO
yIaIUTh KEPOCHH U Cpe3aTh Kpasi, YTOOBI TOBEPXHOCTH ObliIa OecTsIIeH.

ITpobupKy MeaIEeHHO HarpeBaroT, HarpeBaHue MPOJODKAIOT 10 KPACHOT'O KaJIeHUs U 110JI-
HOT'O pacTBOPEHUS MOJIUMEpa.

[Tpobupky oxyaguth ¥ 106aBUTh 1 M1 3TaHona. CUPT UCHAPSIOT M PACKAJICHHYIO IIPO-
OMpKy omyckaroT B cTtakaH ¢ 10 Mi jeIsHOM AUCTUIIMPOBAHHOM Boxbl (TAral), coOnronast Bce
IpaBUjIa TEXHUKU O€30IacCHOCTH.

[IpoGupka pacTpeckuBaeTCsl U U30BITOK HATPUS BCTYMAET B peakiuto ¢ BoAou. [Tomyuen-
HBII pacTBOP (PUIBTPYIOT U MCIIOJIB3YIOT JUIs ONpEIeNIeH s a30Ta, cepbl, (hocdopa 1 rasoreHos.

1.1 O0Hapy:keHue a3oTa

K yactu uccnenyemoro pactBopa npuOaBisitOT HECKOJIBKO KPUCTAIOB cyib(ara jxesnes3a
(IT), neckonpko Kamenpb pacTBopa xjopuza xenesa (II1) u mo kamsam nodasnsate 6H pactBop cep-
HOW KHUCJIOTBI 10 TIOJTHOTO paCTBOPEHMS OKCHAA kene3a. [losBnenue B TedeHue 2-3 MUHYT roily-
0011 OKpaCKM WJIN BBITIAJICHUS OCa/IKa OCPIUHCKON Ja3ypH YKa3bIBAaeT Ha MPUCYTCTBUE a30Ta.

2NaCN + FeSO4— Fe(CN)2 + Na2SO4
Fe(CN)2 + 4 NaCN — Naa[Fe(CN)¢]
3 Nas[Fe(CN)e] + 4 Fe(CN)3 — Fes[Fe(CN)e]z + 12 NaCl

Ecnu pactBop — OeclBETeH WM OKpaIlleH B XKEJTHIN 1IBET, TO a30T B UCCIIEIyeMOM 00-
paslie OTCYTCTBYET. 3eJeHas MJIM 3€JI€HOBATO-roiy0asi OKpacka CBHIETEIbCTBYIOT O IUIOXOM
CIUIaBJICHUH.

Cepa Mmemaer onpeeNeHnIo a30Ta, TaK KaK OKa3blBa€T MAacKUpyrollee aeicTeue. B npu-
CYTCTBHH Cepbl Mociie J00aBIeHUSI MUHUMAJIBHOIO KOJMYECTBA XJIOpH[A JKeJe3a COJACPKUMOe
MPOOMPKH HArpeBarOT U 3aT€M MOJKHUCISIOT.

1.2 O0napyxkeHue cepsbl

Meron 1. K uccnenyemomy pacTBOpy NPHIMBAKOT HECKOJIBKO KAIeIb CBEKEIPUTOTOBJIEH-
Horo 1% pacTBopa HUTponpyccuaa Hatpus. [losBisercst ¢puoneroBast okpacka, 0OBIYHO IEepPexo-
JS11asi B KPOBABO-KPACHYIO.

Merton 2. Mccnenyemslii pacTBOp B IPOOUpPKE MOJKUCISIOT pa30aBIeHHON YKCYCHOM KHC-
noroil. Ha oTBepcTue mpoOUpKU MOMENaT KPYyKOK (UIBTPOBAIBHON OyMard CMOYEHHOM pac-
TBOPOM aIleTara CBHHIA. byMary npmKuMaioT K KpasimM poOUpKHU, MPOOUPKY KUIISAT B TCUCHUH 2
MUHYT. OKpalinBaHie OyMaru B TEMHBIN [IBET CBUJETEIbCTBYET O HATMUUM CEPBI.
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1.3 O6napy:kenue xyopa. Mcciaegyemblit pacTBOP NOAKUCIAIOT @30THOW KUCIOTOM M J10-
0aBISIOT pacTBOp HUTpaTa cepedpa. Brimagenue 06e10ro TBOPOKUCTOTO OCAIKA CBUACTEIBCTBYET
0 MPUCYTCTBUU XJIopa. Eciiu momumep copepKUT a30T U cepy, TO MOocCie MOJKUCICHUS POy Ku-
nATAT 2-3 munyThl A ynanenus HCN u HoS, memaroux ananusy.

[Ipu Hanmuuus B oOpasue Opoma u Hoaa, Toxke OyeT oOpa3oBBIBATHCSA OCA/IOK, OJIHAKO,
NPUCYTCTBUE ATHX AaTOMOB B CTPYKType HOJMMEPOB OYEHb PEAKO, a TakxkKe, 00pasyrommecs
0CaJIKU — OKpAIlleHBI.

1.4. O6napy:xxenue ¢ropa. VccienyeMblii pacTBOp MOJKUCIAIOT YKCYCHOM KHCIIOTOM,
HArpeBaroT /10 KUIEHHUS, OXJIAXK/Ial0T U MPUOABISIOT 2-5 Kamesb HACBIIIIEHHOT'O pacTBOpa XJIOpUia
Kanpiug. OOpa3zoBaHue B TEUEHUE HECKOJIBKUX YaCOB CTYIEHUCTOTO Ocajka Oeaoro mnpera yka-
3BIBAIOT HA MPUCYTCTBHE HOHOB (hTOpA.

1.5. Oonapyxenue ¢gocdopa. VccnenyeMblid pacTBOpP MOAKUCIISIIOT a30THOM KHUCIOTOM,
no6asisitor 1-3 Mt 34%-HOTo pacTBOpa HUTpaTa aMMOHUS U HAarpeBaroT 10 kumneHus. OqHoBpe-
MEHHO B Jpyroil mpoOupke HarpeBaroT 3 %-HbIl pacTBOp MonO1aTa aMMOHHUS U 3TOT PacTBOP
TOHKOH CTpyell BIMBAIOT IPH MOCTOSIHHOM MOMEIIMBAHUHU B MPOOHPKY ¢ MpoOKoii. Beimanenne
HKEJITOro 0cajika CBUJETEIbCTBYET O HAMUYMK (hocdopa.

OmnbIT 2. Paznoxkenue cruiaBjieHueM ¢ KapOOHATOM HATPHA M EPOKCUAOM HATPHUS

Hagecky uccnenyemoro nosmmepa (20-50 Mr) TIaTeapHO CMELIMBAIOT ¢ 2 T KapOoHaTa
HaTpus U 3 T MepoKcuaa HaTpus B TUIJE. Turenab HarpeBaroT Ha HEOOJIBILIOM IJIAMEHH, CHavaja
OCTOPO’KHO, 3aTe€M CUJIbHEE — J10 IU1aBJIeHUs Macchl. [locie 3Toro HarpeBanue MpoAoIKaloT el
10 MuHYT.

2.1. O6napy:xenue ocdopa. [lonyueHnslii wiaB 06padaTHIBAIOT TUCTHIUTHPOBAHHON
BOJI0H, pacTBop huibTpyroT u nodasisitor HNO3z u (NH4)M0Os. CrutaBieHue B TUTIIE TO3BOJISIET
IPOBECTHU NOJHOE pa3jiokeHue odpasla npu onpeaeaeHuun pocgdopa.

2.2. Oonapy:xkenue kpemHus. [lonyuennsiii ninas oopadarsiBator 50%-noit HCI, nepe-
HOCAT B (papdopoByto Halky U ynapuparoT jJocyxa. K ocraTky npubaBisitoT HECKOIBKO MUJLIH-
mutpoB pazdasneHHoit HCl. He pactBopuBImIHiics 0caJoK OT(HWIBTPOBBIBAIOT, TPOMBIBAIOT -2
pasa AMCTUILTUPOBAHHOM BOJ10M, 0,1 %-HBIM pPacTBOPOM METHIIEHOBOI'O r0Jy0O0ro (MasaxuToBOro
3esenoro) B 10 %-HoM pacTBOpe YKCYCHOM KUCIIOTHI M 3aT€M CHOBa 1-2 pa3a TuCTHUILUIUPOBAHHOMN
BOJIOM. AZicOpOMpYIOIIUIiCs HA KPEMHEBOM KHCIIOTE KpPAaCUTEIb OKpAIIUBAeT 0CcaloK Ha puibTpe
B UHTECHCUBHO CHUHUII 1IBET.

Ne i/ Ha3Banue momu- | OmnpenensieMblit Ha0romaemeie BriBox
Mepa aToM (MOH) SIBIICHUSI

Bonpocsl k 1abopaTopHoii padore
1. IlepeuncnuTe OCHOBHBIE OCOOCHHOCTH CBOWCTB BBHICOKOMOJIEKYJISIPHBIX COEITUHEHHIA,.
OTJIMYAIOIINE UX OT CBOWCTB HU3KOMOJIEKYJISIPHBIX CO€AMHEHU.

JlabopaTopnasi paGora Ne 2
Onpenenenue GyHKIMOHAIBHBIX TPYII B COCTaBe MoJIMMepa

Lenb: onpenenuts TUM GYHKITUMOHATBHBIX TPYIII, BXOISIIUX B COCTaB MOJUMEDA.

2.1. Onpenesienne KApOOKCUIbHBIX I'PYNI M KHCJIOTHOIO YHCJIA.

Coneprxanue KapOOKCHIIBHBIX IPYII U KUCJIOTHOT'O YHCIIA ONPEEIIIOT TATPOBAHUEM HC-
CJIETyeMOro BellecTBa IEN0YbIO:

RCOOH + NaOH — RCOONa + H20

PeakTuBbI: IONMAaKpUIIOBast KUCIIOTA, TUApokcua Hatpus (kamust) 0,1 H pactBop, henon-
draneun (1 %-HbIli CIUPTOBOM PacTBOP).

[TpubopsI: CTyNKa C MECTUKOM, OFOPETKA, MEPHBIA MTUIUHIP, KOJTOBI KOHUYECKHE.

Xox onpenesieHust
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[TonnakpuiaoBy0 KUCIOTY THIATEIBHO PAacTUpaAIOT B cTynke. HaBecky moiamakpuiIOBOM
kucnotel Maccoit 0,1 — 0,3 r, B3saTyro ¢ TouHoCcThIO 70 0,0002 T, mMOMeImarT B K010y, MPHIUBAIOT
15-30 M1 IUCTUILTMPOBAHHOM BOJBI M IEPEMEIIMBAIOT /10 MOJIHO PACTBOPEHHS.

PactBop tutpytor 0,1 H pactBopom mienoun. Touky 3KBUBAJIEHTHOCTH (PUKCHPYIOT IO
MOSIBIICHUIO PO30BOM OKpacku (peHondranenHa.

AHaM3upyIo ABe NpoObl, MapaieTbHO TPOBOSAT KOHTPOJIBHBIA OMBIT C TEM K€ KOJInYe-
CTBOM PacCTBOPHUTEIIA.

Conepxanre KapOOKCHIILHBIX TPYTIIT BBIYHCISIOT IO (popmyrie:

_ (V1-V2)-0,0045-100

X , Tne V1 — oobem 0,1H menoun, n3pacxomoBaHHONW Ha TUTPOBAHHE
paboueii mpo6sI, cM>; V2 — 06bem 0, 1H 1mienoun, n3pacxo10BaHHON Ha THTPOBaHHE KOHTPOIIBHOI
po6bL, M,

0,0045 — komgectBo COOH rpymm, coorsercTytomiee 1 cm® Touno 0,1H pactBopa mie-
JI0YH, T;
g — HaBeCKa BEIECTBA, T.

Kucnornoe uncno xapakrepusyercsa konudecteBoM KOH (NaOH) ( B Mr), koTopoe Heo0-
XOJIUMO JIJISl HeUTpaIM3alui KapOOKCHIIBHBIX TPYIII, COJEpKaIIuXcs B | T aHATU3UPYEMOTO Be-
IEeCTBA.

Kucnornoe uncio (KY) paccunteiBator o gpopmyie:
y— (V1-v2)-0,00561-1000

g

_ (Vv1-v2)-0,00561-1000

K4 , rie 0,00561 — tutp 0,1H pactBopa KOH, r/cm®.

Jlig TUTpOBaHUS MOXKHO MPUMEHTHh pacTBOp NaOH, HO B pacueTHyto Gopmyny cieayer
ctaBuTh TUTp pacTBopa KOH Toii 7k¢ HOpMaJILHOCTH.

JlabopaTopnasi paGora Ne 3
IMosry4yeHne noJIMCTHPOIA METOAOM IOJIHMEPU3ALHHT

3.1. Hoanmepu3anus cTUPOJIa B Macce NMPH Pa3JIMYHBIX KOHIEHTPAUMAX HWHULHMA-
TOpa

Peaktussl: ctupoin - 20 mi1, nepokcu OeH30MIIa - IO 33JJaHUIO.

IMocyna u mpudopsl: muuHApUYeckue mpodupku (10 M) ¢ mpoOkamu - 3 mIT., CTaKaHbI
xumuuaeckue (50 min) - 9 mr., nunerku (10 mut) - 3 WrT., mWIaTenb, METAIMYECKUHN ITAaTUB JUIs
npoOUpPOK, TEpMOCTAT, pehpakTOMETp, AHATUTUIECKHUE BECHI.

Heas padorbi: OnpeneneHue 3aBUCUMOCTA CKOPOCTH PaJUKaIbHOM MOJIMMEpPU3alUU
CTHPOJIa OT KOHLEHTPALUY HHULIUATOPA.

BeinosiHenue padorsl

1. B Tpu mpobupku ¢ nmpobkamMu MOMEMIAoT Mo 4-5 I cTHpoia U A00ABISIOT COOTBET-
ctBenHo 0,5, 1,0 u 1,5 % (ot Maccel MOHOMEpa) nHHIMAaTOpa. HaBeckn nHUIIMATOpa B3BEIIMBAIOT
C TOYHOCTBIO JI0 YETBEPTOr'0 3HAKA IOCIIE 3aISATOM.

2. [Ipo6upku ¢ pacTBOpaMy BCTABIISIFOT B FHE3/a METAJNINYECKOT0 ITATHBA, KOTOPBIN MO-
MEIIAIOT B TEPMOCTAT, peABapUTeIbHO HarpeTsiid 10 90°C.

3. Yepes 10 MuH. nmociie HayaJia TEPMOCTATUPOBAHUS U3BJICKAIOT IITATUB U3 TEPMOCTATA,
OBICTPO OTOMPAIOT C TOMOLIBIO MUMETKH U3 KaXI0W MPOOUPKHU B OTJENIBHBIA CTAaKaHYMK MPOOY
(mpubnusurensHo 10 0,5 M monuMmepu3ytomieics Mmaccsl). [lItatuB ¢ mpobupkamMu CHOBa IMmoMe-
LIA0T B TEPMOCTAT.

4. Ilocne oxnaxkaeHUsI OTOOPAHHBIX MPOO OMPEAETAIOT UX IT0Ka3aTeNb IPEIOMIICHUS C T10-
MOIIbIO pepaKTOMETpa.

5. Oneparuu 3 u 4 noBTOPSIOT e1ie 4-5 pas.
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Pedpakromerpudeckuii MeTos onpezeneHusl BbIXo/1a MoJMMepa OCHOBAH Ha M3MEpPEHUU
MoKazaTelisi PeJIOMJICHUST peakiuoHHOM cmecu (nD20) B xo/1e moJuMepu3alvy, pa3inyarolie-
rocs Juis MOHOMEpa U MoJInMepa.

3Hasi MoKasaresb MPEIOMIICHHUS, C TOMOIILI0 Tabi. 1 HaxoaaT BeIX0o moiumepa (X) K Mo-
MeHTY 0TOOpa npoOsl. [lomyueHHble 3HaYeHUs BHOCAT B Ta0II. 2.

Ta@zuua 1. 3HadeHus nmoka3areis IMPECIOMIICHUA peaKHHOHHOﬁ CMCCH OT CTCIICHU BBbI-
X0Ja NOJIMCTUpPOJIa

X, % np?° X, % np?° X, % np?°
0 1.5420 11 1.5475 21 1.5518
2 1.5429 12 1.5482 22 1.5520
3 1.5435 13 1.5488 23 1.5523
4 1.5441 14 1.5492 24 1.5525
5 1.5446 15 1.5495 25 1.5528
6 1.5451 16 1.5500 26 1.5531
7 1.5455 17 1.5504 27 1.5534
8 1.5461 18 1.5508 28 1.5537
9 1.5465 19 1.5511 29 1.5540
10 1.5468 20 1.5515 30 1.5543

Tabnuya 2. ®opMma 3amucu pe3yabTaToB

Bpewms mo- ITpobupka 1 [Tpobupka 2 ITpobupka 3

TUMepu3a- np2° X, % np?° X, % np?° X, %

UH t, MUH.
10
20
30
40
50
60

3aoanus:

1. Ha ocHOBaHWMH JTaHHBIX TA0JI. 2 TOCTPOUTE KHHETHUECKHUE KPUBBIC 3aBUCIMOCTH BBIXO/1a
MOJUCTHPOJIA OT BpeMeHH mosimmepu3aiiui X= f(t) mpu Tpex KOHIEHTpaIUIX HHUAIIHATOPA.

2. CnenaiiTe Ka4eCTBEHHBIHN BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIMH MOTUMEPU3AIINU OT
KOJIMYECTBA MHUIIHATOPA.

JlaGopaTtopHnas padora Ne 4

IHonyyenne moamdITHICH(PTATIATA KOHACHCAIMEN YTHICHIIMKOJIA U (PTA1eBOro aH-

ruapuaa

Iesb: 03HAKOMHUTBCA CO CIIOCOOOM MOJMYYEHMS JIMHEHHOTo Mmoaud(upa ¢ UCHOIb30Ba-
HUEM aHTHpUAA JUKAPOOHOBOH KHCIOTHI

PeakTuBbl U MaTepualbL:

anruapun ¢pranesbrit — 14,8 r; stunenraukons — 6,4 r; ruapokeun kanus 0,1H cnimpro-
BOi1 pactBop — 150 mut; ciupro-6en3oitHas cmech (1:1 00.) - 100 mi; ciupToBoit pacTBop eHon-
dTanenHa; KajabKa.

[ocyna ¥ MHCTPYMEHTHI: cTakaH dapdopossiit — 200-250 cM?, ¢ MIOTHOH KPHIIIKOA;
TepMOMETp C AManazoHoM Temmepatyp 100-300°; konmdeckas komba — 100 -250 cm® (3 mT),
OropeTka, IImareib; BeChl aHATUTHUECKUE, TIecuaHast 0aHs, AJIeKTpUyecKast IUTUTKA.

X0 BBEINOJTHEHUS
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B npenBaputensHo B3BemeHHbINH GapopoBsiii cTakaH 1 3arpykaroT STUICHTIIUKONb, aH-
THJIPH]T ¥ TIIATEIBHO MEPEUINBAIOT PEareHThl IIaTeeM. 3aTeM CTakaH HaKPHIBAIOT KPBIIIKON 2
¥ yCTaHABIIMBAIOT MecuaHyto OaHio 3 ¢ aneKTporuuTKoii 4. B

1.3 OTBEPCTHUE KPBIIIKK YCTAHABIMBAIOT TEPMOMETP S TaK, YTOOBI

ero IapyuK ObUT HOTPY’KEH B CMECh PEareHTOB, HO HE KacaJics

) nHa. BepxHIoo yacTh cTakana u 000/10K rec4yaHoi 6anu 060-
I

e . payYrBaOT TKaHbIO 6 U BKIIOYAIOT 00OTPEB.
J kf’ ITo ZIOCTHIEHHIO TEMIIEPATYpPbL 130-135°, ee monnep-
- 3 JKUBAIOT MIEPUOINYECKON PEryIMpOBKOI HarpeBa ik U3MEHe-
ﬁ@m ; . HUEM MOIIHOCTH Harpesa IUIMTKU B TeyeHue | vaca. Peakuum-
; gl OHHasl Macca MpeBpalaeTcsi BBSI3KUN paciuiaB. 3aTeM TemIie-
T parypy nogaumarot 10 180 °C. Obpa3syromiecss Ha CTEHKaX
- % CTaKkaHa U BHYTPEHHEHIOBEPXHOCTU KPBIIIKH KPHUCTAJUIbIaH-
THIpUJIA CIIEAYET NEPUOJUUECKU CUHMIATh U TIEPEMEITIUBATh C
PEaKIIMOHHON Maccoil. DTy Onepalnio00s3aTeNIbHO CIEAYET BHIOIHATE MepeaoTOOPOM Ipob is
onpeneneHusikuciaotrHoro yucia (KY),cpeaneuncnoBoit MosiekyJspHONH Macchl Mn U cpenHei
crerneny nonumepusaniy nllpoGsl 0TOMPAIOT MO JOCTHKEHHHU TeMIieparypbl Maccel 135 °C, a 3a-
TeM — Kaxzasle 30 MUHYT B TeueHue Bcero npoiecca. /s 3Toro ¢ mapuka TepMOMeTpa, U3BJie-
YEHHOTO U3 CTaKaHa, aKKypaTHO MEPEHOCAT Ha MPEIBAPUTENILHO B3BEUICHHBIH KyCOUYEK KAIbKH
0,2-0,3 rpeakuroHHOM Macchl. TouHy0 Maccy HpoObl OMpEAeNsoT Mo mpusecy. s Kaxaoro
BpPEMEHU OTOMPAIOT 2 mapauiesbHbIe poOsl. [10 3aBepieHnn npouecca onpenessoT BIXOA Ipo-
IyKTa 10 pa3HUIle MacC CTaKaHa Mociie CHHTE3a U JI0 3arpy3KH PeareHToB, YUTs MacChl 0TOOpaH-
HBIX MPOO.

KY onpenensiot cienyromum odpazom. ToUHO B3BELIEHHYIO MPOOY € KYCOUKOM KajlbKu
MEePEHOCST B KOHYC, 100aBistoT 20—-30 M1 cniupTOOEH30IbHOM CMECH U TIEPEMEITNBAIOT COIEP-
KUMOE JI0 TOJTHOTO pacTBopeHus npoosl. K pactBopy nobasistor 3—4 Karuim UHIUKATOpa U TUT-
pytot 0,1 N ciuptoBbiM pactBopoM KOH 10 nosiBnenus 61e1HO-p0O30BOM OKpACKH, HE HCUE3at0-
nieii B reuenue 10—15 c. [TapanenbHo NpoOBOJIAT XOJIOCTON OMBIT € TEM K€ KOJIMUYECTBOM PacTBO-
purest, Ho 6e3 mpoObl peakioHHOM Maccesl. KY onpenensior no ¢popmyie:

KY= 56,1-(V;—V2)~N’ e

i

=
LI

56,1 — skBuBanentHas macca KOH; Vi nuVz, — 00bEMBI TUTpaHTa, TIOMIEIINE HA TUTPOBAHHE
aHaJTM3UPyEeMOi IPOOBI M XOJIOCTOTO ONbITa, MJT; N — KOHIIEHTpalUs TUTPAHTA, 9KB/J (MIKB/MJI);
g — macca npoOsl, T.
3a nuckomyto Bennunny KY npunumarot cpennee apudmernyeckoe 3HaueHuit KU, mo-
JYYEHHBIX aHAJIM30M JIByX NapajiebHbIX MPoo.
CpeHeunciIoByo MOJIEKYJISIPHYIO MAacCy pacCUUTBIBAIOT 110 (hopMyJIe:
- 1000 - g 56100

Mn = -
"TwiZv2) N~ Ky

CpC}:[HIOI-O CTCIICHb MOJIMMCPU3ALNN HAXOIAT 110 COOTHOUICHHIO:

Mn _ 56100
Mcns KLI'MCH;

n=

M ;s — DKBUBaJIEHTHAsl Macca COCTaBHOI'O MOBTOPSIONIErocsl 3BeHa nouisdupa.

[TonyueHHbIe TaHHBIE M PACCYMTAHHBIC BEIMYUHBI 3aHOCST B TAOJIUILY,KOTOPYIO TIPH-
BOJISIT B OTYETE:

Tabnuua 1. JlaHHBIE aHATUTHYECKOTO KOHTPOJIS Mpoliecca MOMyYeHHs HXapaKkTepu-
CTUKH Mo pupa
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Neri/it T,°C | Bpemsor | m,r (V1-Vo), K4 Z/ﬁ n
BBIXOJIa HA MJI
PEXKUM,
MHUH.
Bomnpocsi
1. Hamnmcats cxemy U MIOCTaAUNHBIN MEXaHU3M po-

1eccanoMm3ITepuUKaIim.

2. Hamucath MOCTaguiiHYyI0 CXeMy MOJIMATEpU(UKAIMH C HCIOJIb30BaHUEMIHOA 1

aHTUJIpHUIa AUKAPOOHOBOM KUCIIOTHI.

3. Kak MOXHO OOBSCHUTH INMPEIUIOKECHHBIA B METOAUKE TeMIIepaTypHO-BPEeMEH-
HOM pexuM mporecca?

4. Yto Takoe KUCIOTHOE YHUCIIO MTPOIYKTa, KOT/Ia U IOYEMY HCIIOJIb3YIOT 3TyXapak-
tepuctuky? Kak onpenenstor KY?

5. Kakue texHomormueckue (pakTopbl BIMSIIOT HAa MOJEKYJSIPHYIO MacCylpoayK-
TOB MOJUKOH/ICHCAIIH?

6. B uéMm cocTosT 0COOEHHOCTH MPOMBIIUIEHHOTO CIIOCO0a MOTyYeHHSIIONINITH-
neHTepedTanara u 4eM OHU 00YCIOBJICHBI?

7. B kakux o0nacTsSX MpPakTUYECKOTO NPUMEHEHMs, U B KaKUX MaTepHajlaxuc-
MOJIB3YIOT OMUIPUPHI?

JlabopaTopnasi padora Ne §
Cunre3 tepmocraduinuszaropa IIBX u ouenka ero appextuBHocTH

eab: 03HAKOMUTBHCS C MPUHIUIIAMA UHTMOWPOBAHUS TEPMOAECTPYKIIMUIOINBUHIII-
XJIOpHJA.
PeakTuBBI H MaTepuabI:
HNOJUBUHUIXIOpU] cycnieH3uoHHbIH (IIBX) — 3 1
KapOOHOBBIE KUCIIOTHI: CTEAPUHOBAs, TAIbBMUTHHOBAS — S T;
COJIM BOJIOPACTBOPUMBIE METAJUIOB: KalbllMs, Oapus, KaJMus, CBHMHIIA,0JI0BA, INHKA — O T;
HaTpUs TUAPOOKUCH, 15 %-11 BogHBINH pacTBOp — 5—6 MII;
BOJIa AMCTUJUIMPOBAHHAs,
Oymara ¢puIbTpOBaJIbHAS;
Oymara MHAMKaTOpHasl yHUBepcalbHas — 3—4 MOJOCKH;acOeCTOBBIN
KAapTOH.
ITocyna u HHCTPYMEHTBI:
ctakaH ¢papPopoBbIi WK CTEKISTHHBIA TEPMOCTONKUN BbicokHitHa 250—400 mu;
cTakaH JabopaTopHbIif Ha 50 M
HUIUHAP MepHBIN Ha 10 mut;
BopoHka broxuepa unu IlloTTa ¢ kon6oit bynzena;
crynka dhapdopoBas C IECTUKOM;
NaJI04Ka CTEKJIIHHAA ¥ 5—6 MM JUIsl IEpEMEILINBAHHNS; ILITIATEND;
npodupka ¢ mpoOKoi — 2 miT.;
npoBosioka ToHkas aauHoi 100—150 MM — 2 .
OGopynoBanue u NpuGOP”HI:
BeChl J1abopatopHble ¢ AucKpeTHOCThIo 0,01 Ty TIMTKa 3reKTpuyeckas;
TEPMOMETP JTa00paTOPHBIN ¢ ramna3zoHoM udmeperuit 1o 200 °C;
OaHs rnunepuHoBas (crakaH naboparopublii Ha 0,5-1,0 1 ¢ TEXHUYECKUMIJIULEPUHOM);
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BAKYyMHBIH HAcOC BOJAOCTPYWHBIN; TEPMOIII-
Kad; yacel WM CEKyHIOMED.
IHopsinok BbINOJHEHHUS PA0OThHI
Bup crabunmzaTopa yTouHSET MPeroaaBaTellb nepe JoIMyCcKoM K paboTe.

Yacts [

B dapdopoBblii (CTEKISIHHBIA TEPMOCTOMKUI) cTakaH HanmuBaroT 20—25 M1 BOJIbI, Harpe-
BaloT Ha mmTke 10 85-90 °C, mocne yero q00aBIAIOT HABECKY KapOOHOBOM KUCIIOTHI H IIPH T1e-
pEMEIIMBAaHNUN CTEKJITHHON MajJ0YKOi JOBOASTBEIECTBO /10 PACIUIABIEHHOTO COCTOSIHUSL. 3aTeM
K pacIuIaBy KMCIIOTHI B BOZIE ITPH MEPEMEIINBAHUN HEOOIBIIMMH MOPLHUSMH JT00aBISIOT OKOJIO 5
M1 15 %-ro BOIHOTO pacTBOpa rMAPOOKUCH HATPUsl, KOHTPOIHUPYS KUCIOTHOCTh CPEbI C IOMO-
b0 MHIUKATOPHOU Oymaru. OuepeqHyro MOPIHI0 MIEIOYH J00aBISIOT, e€ciid 3HadeHne pH
cpensl He mpesbiaer 10. Crneayer He OMyCKaTh KOMKOBAaHUS CMECH MPOAYKTa U KHUCIOTHI, a
TaK)Ke CIENUTD 3a TEM, YTOOBI KOHCUCTEHIUS pEaKLIMOHHON MacChl M03BOJIsIa €€ IepEMELINBATh.
B npoTtuBHOM ciiydae cineayeT 100aBUTh B PEaKIMOHHYIO Maccy 15-25 Mi1 BOJbI U HATPETh CO-
nepxumoe crakana 1o 70-85 °C. Ecnm nocne nepememmBanus B TeueHne 2—3 muHyT pH > 10,
no0aBeHHE pacTBOpa MIEI0YH MPEKPAIIALoT.

HaBecky conu merainna, B3ITyI0 ¢ 5 %-M U30BITKOM OT 3KBUBAJCHTHOT'O COOTHOIICHHS C
KHUCIIOTOH, pacTBOpst0oT B 20—25 Mul BOJBI, M MaJIbIMU MOPLUUSIMU NPU NEPEMEIIMBAHUM TPUIIH-
BAaIOT K PEaKkLMOHHOM Macce, noajaepxusas temneparypy cmecu 85-90 °C. Ilpu 3arycreBanuu
MAacCChI, MPENSATCTBYOMIEM 3P PEKTUBHOMY TIEpeMeIINBaHUIO, clieayeT 100aButh S0—100 M1 BOIBI.
[Tocneno6aBieHust BCEro pacTBOpa COIU MACCy MEPEMENINBAIOT el€ 3—5 MUHYT U OXJIAXKAAIOT J0
KOMHATHOW TemMiiepaTypsl. [omydeHHbIH MPOAYKT OTACISIOT OT MaTOYHUKA (PHIBTPOBAHUEM HA
BopoHke broxnepa (IlloTTa) moa BakyyMoM BOJOCTPYIHHOTO Hacoca, POMBIBAIOT TOpsiueii BOJOH
J10 HEMTpanbHOM peakliy IPOMBIBHBIX BOJI U CyLIaT B TepMolIKady npu remneparype, Ha 20-30 °
HIDKE TEMITEPaTyphl IUIaBICHUS IPOIYKTa.

Yacrs 11

B crynky nomemiaror 0,1 T cMHTE€3MpOBaHHON COJIM KapOOHOBOW KHCIOTHI M THIATEIBHO
pacTHparOT NECTUKOM 0 MOTYUYEHHUS] OAHOPOJHOTO TOHKOUCIIEPCHOTONIOPOIIIKA. 3aTEM B CTYNKY
no6asisitoT ManeiMu nopiusiMu 1 r TIBX, TmartenbHo pactupasi coiepkumMoe Mexay o0asiie-
HueM nopuuid. [lomydeHHy0 cMech epeHocsT B TpoOupKy. B apyryto Takyto ke mpobupky mo-
mematoT 1 r yucroro [IBX. B kaxayto u3 mpoOUpoK BBOJIAT CMOYEHHYIO BOJIOW MOJIOCKY WHAM-
KaTOpHONOyMaru, 3akperyi€HHON Ha KOHIIE MPOBOJIOKU. BTOpoil KoHel MpoBOJIOKU (PUKCUPYIOT
MOCPEJICTBOM €ro 3arubda Ha cpe3e NpOOUPKU U HETUIOTHOT'O 3aKPBITHUSOTBEPCTUS MPpoOKoi. Pac-
CTOSIHME OT HMKHETO KOHIIa MHAUKATOpHOM OyMaxxku 110 BepxHero ciiost [IBX B 00enx mpobupkax
JIOJDKHO OBITh OJTMHAKOBBIM U COCTaBIATH 20-25 MM.

I'mutiepurOBYI0 OaHIO HarpeBaroT 10 170-175 °C, moce 4ero yctaHaBIMBAIOT B HeE Mpo-
OupKkHu ¢ oOpaslaMHl M HAYMHAIOT OTCUET BpeMeHH. HabmoaaroT 3a W3MEeHEeHUsIMH, TIPOHCXOIs-
mmMH ¢ odonmu obOpasuamu.dukcHpyroT Bpems Havajna 3aMeTHoro noreMuenus [I1BX u navana
MOKPAaCHEHUsI KpaéB MOJOCOK MHAMKATOPHBIX OyMakek. OTHOIIEHHE MHTEPBAJIOB BPEMEHH C
Hayaja TEPMHUYECKOro BO3AEMCTBHS 1O MOKpacHEeHUs OyMakeK B IMpOOHMpKax MPUHUMAIOT Kak
Mepy 3G (EeKTUBHOCTH TEPMOCTA0MIN3aTOPA.

Bomnpocsl

1. Kakue cymiecTByOT METObI U ciocoObl nmoxyyeHus [IBX?

2. Yem oOycnoBieHa npuyrHa HU3KoM TepmocToiikoct [IBX n kakoB MexaHM3M Mpo-
1ecca ero TepMOAECTPYKIIMU ?

3. Kakoit xumun3m tepmoctabunuzanuu [I1BX cuHTe3npoBaHHBIM B pabOTe COETUHEHNUEM?

4. Kakue coelMHEHUS UCTIONB3YIOT (MOTYT OBITh HCIIOJIb30BaHbl) B KAUECTBE TEPMOCTAOU-
mu3atopoB [IBX 1 kakue XuMU4ecKue peakiiui 00yCIOBIMBAIOT UX IPUMEHEHHUE?

5. Tlouemy B paboTe UCTIOIB30BAH ABYXCTAIMUHBIN CIIOCOO CHHTE3a TepMOcTaduInu3aropa?
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6. Kakue xumudeckue mporecchl JexaT B OCHOBE OIeHKH () (PEKTUBHOCTH CHHTE3UPOBaH-
HOTO TepMocTabuan3aTopa’?

7. Kakue ocHoBHbIe 00nacT npuMeHeHus [IBX u3BecTHbI 1 ueM 00yCIIOBICHO pa3HO00-
pasue CBOMCTB MOJUMEPHBIX MaTepuaioB Ha ocHoBe [IBX?

JlabopaTopnasi paGora Ne 6
Onpenenenue coaep:kaHus MeTHJIMETAKPHIATA

Henab: onpenenuts coiepkanue METAIMETaKpUIIaTa B ©3y4aeMOM 00pasIie.

MeTo 0CHOBaH Ha HaX0XJIeHUHU F(UPHOTO YKCIIa aHAIM3UPYEMOro o0pasiia MOHOMEpA.
Jlist Hax ok aeHus Y3PUPHOTO YKCIa HEOOXOAMMO OTPEISIIUTh KHCIOTHOE YHUCIIO U YUCIIO OMBLIC-
HUSL.

6.1 OnpenesieHne KHCJIOTHOTO YHCJIA

Peaktussl: 0,1H pactBop rumpokcuna HaTpus, CiUupT 3TUIOBBIN, (enondranenn (1 %-
HBII BOJHBIN PacTBOP).

[TpuGopsI: KONOB KOHUYECKHE ¢ MPHILTH(pOBAaHHBIMU 1TpobKkamu (150 cm®), MepHbIit 1u-
JMHJIP, TPalyHpOBaHHAs HIeTKa (5 cmd).

Xon onpeneneHus

B kon6y Hanmmsatot 20-25 cM® npeiBapuTeNbHO HEHTPAIH30BaHHOTO STHIOBOTO CITHPTA,
BBOZAT 3-4 I aHaM3upyeMoro obpasiia, B3BeIeHHOTro ¢ TouHOCThIO 110 0,001 r, TUTpYIOT CBOOO-
HYIO KHCJIOTY PAaCTBOPOM IIEIOYH B MPUCYTCTBHH (DeHOI(TAIEHHA IO TICPBOTO MOSIBJICHUS PO30-
BOT'O OKpaIINBaHUSI.

AHanu3upyroT a8e MpoOkl. M3 moyd4eHHBIX Pe3yJIbTaATOB HAXOAAT CpeHEe 3HaUCHUE.

Copepxanrie MeTakpuiI0BOil KUCIOThl X (%) pacCUUTHIBAIOT MO popmyIie:

V-0,00861-100
X="—r

V — o6sem 0,1H pactopa mienoun, cms;

0,00861 — xonmMuecTBO METAKPUIOBON KUCIOTHI, COOTBETCTBYIOIIEE | em® Touno 0,1H
pactBopa NaOH;

g — HaBecka o0pa3Iia, T.

Kucnotnoe uucio uccnenyemoro oopaszna KU( 8 mr KOH/r) BeruucnsaoT no ¢popmyne:

V1-v2)-0,00561-1000
Ky=".  TIe
g

rae 0,00561 — tutp 0,1H pactBopa KOH, r/cm®.
Jli TUTpOBaHUS MOKHO NMPUMEHSTHh pacTBop NaOH, HO B pacueTHyto Qopmyiy cieayer
ctaBuTh TUTp pacTBopa KOH Toi1 7k€ HOpMaJILHOCTH.

6.2. OnpeneJsieHue YUCJIa OMbLICHHUS

Peaxtussr: NaOH (0,5H pactBop), Hel (0,5H), pactBop denondranenna cnuproBoi (1 %o-
HBI).

[Ipu6opsI: KOOI KOHMYECKHE ¢ MPHUILTH(OBAHHEIMI Tpodkamu (250 cM®), MepHEIii 1H-
JMHJP, KaleJIbHUIA IS B3ATUS HABECKU .

XoJ onpeneneHus

B kxon6y namusatot 30-35 cm® pactopa NaOH u noMeraror 1-2 r aHanu3upyeMoro pac-
TBOpA, B3BEIMIEHHOTO ¢ TOYHOCTHIO /10 0,0002 1. Comepkxumoe KOJI0bI THIATEIIBHO MTEPEMEITHBAIOT
u BoiZepkuBaoT 30-40 MuH, MepUOAUYECKH MepeMelrBas. M30bITOK IeT0YH OTTUTPOBBIBAIOT
KHUCJIOTOH B MpUCyTCTBUU (heHonTanenHa.

AHaNM3MpyIOT ABE MPOOBI, U3 MOIyUYECHHBIX PE3YIbTaTOB IPUHUMAIOT CpeIHEE 3HAUCHHUE.

Yucno ombuenus YO ( B mr KOH/T) paccuntsiBatoT o ¢popmysie:
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V1-v2)-0,028-1000
YO= ( )g , TIe

V1 - o6sem 0,5H pactBopa Hcl, n3pacxonoBanHoro Ha THATPOBaHUE KOHTPOJIBHOMU MPOOHI,
cM

V2 — o6nem 0,5H pactsopa Hcl, m3pacxo10BaHHOT0 Ha TUTPOBAaHUE pabodeii mpoOk, cM®.

0,028 — tutp 0,5H pacrBopa KOH, r/cm?;

g — HaBecka oOpasua, T.

3Has TeopeTHYECcKOe IPUPHOE YUCIIOT U ONIPEICITUB YHCIIO OMBUICHHUS U KUCIOTHOE YHCIIO,
conepskanue 3gupa X (%) paccuuThIBAIOT 110 hopMyIie:

— qOHaﬁaeH - KqHaﬁ,ﬂeH
3LITeop

JladopaTopnasi padora Ne 7
HN3y4yeHue CBOMCTB 3MOKCUTHON CMOJIBI
Hean padoThl: onpeaeneHne SMOKCUIHOTO YUCIIA CMOJIBI U pacUET KOJMYECTBA OTBEPAUTEI.

PeakTuBbl U MaTepuanbl: SMOKCUIHAS CMOJIA, alleTOH, KOHIIEHTPUPOBAHHAS COJISTHAS KUC-
nora, 0,1 H pacTBOp ruApOKCHIa HATPUS, PeHOIPTATICHH.

[Tocyna u npubopsl: KOHHMUECKHE KOJIObI ¢ TpodKkamu, 00bémMom 100-250 mut, cTakaH 00b-
émom 100 mut, munetku Ha 2-25 mut, MepHbId mumuHap Ha 100 M1, CTEKIISTHHBIE TaTOYKH, (QUITb-
TpoBajbHasi Oymara, OrOpeTKH JIJIsl TUTPOBAHMUS.

Xo onpeneneHus

['OTOBAT aneTOHOBBIN PACTBOP COMSTHOW KUCIOTHL. [IJis 3TOro B KOHMYECKOH Koibe cMme-
muBatoT 60 mi aneroHa ¢ 1,5 MJI KOHIEHTPUPOBAHHOM COJIIHON KucaoThl. KoaObl 3akpbIBatoT
OPUTEPTHIMU TIPOOKAMHU.

Tounsle HaBecku PmoOKcUAHON cMoabl Mo 0.2-0.3 r© moMmemiaroT B IBE IIIIOCKOJOHHBIE
KOJIOBI C MPUTEPTHIMU POOKAMH U HAJIMBAIOT B KaXAYIO MO 15 MJI alleTOHOBOTO pacTBOpa COJIsi-
HOM KHUCJIOTHI. B TpeThio K010y HAaTMBAIOT TOJIBKO 15 MJT alleTOHOBOTO pacTBOpa (XoyiocTas nmpooa).
[TpurotoBneHHbIE cCMecH BbIAEPKUBaAOT 30 MUH MPU KOMHATHON TeMIepaType.

OO0BEM KUCIIOTHI, 3aTPAaYEeHHON HA B3aUMOJICHCTBUE C ATIOKCUIAMU, OMIPEACIISIOT TUTPH-
METPUUYECKUM METOIOM.

Jlj1s 3TOro U30BITOK COJITHOM KHCIIOTHI, HE MPOpearupoBaBIIeil cO CMOJION, OTTUTPOBHI-
BatoT0,] H pacTBOPOM TUAPOKCHUIA HATPUS B IPpUCYTCTBUM (DeHonTanenHa.

OnokcuaHoe yncio (OY) B mporeHTax BEIUUCISIOT 0 hopmyie:
_ (V1-V2)-F-100-0,00435

o4 T
g
V1u V2 -06sémsl 0,1 H pacTBopa ruapokcuaa HaTpus, MOMIEIINE HA THTPOBAHUE KOHTPOJIBHOM
npoObl U MPOOBI C HaBECKOM snmokcuaHoi cmonbl (M), F — monpaska k tutpy 0,1 H pactBopa
ruapokcuaa Hatpus (F = 1, ecinu pacTBop NpUroToBJIeH U3 (PUKCaHaNa); g€ — Macca HaBECKH (B T);
0,00435 — koaMueCcTBO MOKCUIHBIX rpyI, coorBeTcTBytomme 1 mi 0,1 H pactBopa rugpokcuaa
HATpHSL.

[TonpaBka x TUTpy ompenensercs TurpoBanuem 10 ma touno 0,1 H pactBopa consnoit
KHCJIOTBI, IPUTOTOBJICHHOT0 U3 puKkcaHana, npumepHo 0,1 H pacTBopa ruapoxcuia HaTpus B Ipu-
CYTCTBHH MHAWKaTopa (henondranenna. Onpenensror 00bEM THAPOKCHIa HATPHS, TIOIIEIIIAN Ha
TUTPOBaHUE. 3aT€M ONPEACIAIOT TOUHYIO KOHIIEHTPAIIUIO pacTBOPA THAPOKCH]IA HATPUsl, UCIIOIb-

3ys popmyiy:

Cs(NaOH) -V(NaOH) = Ca(HCI) - V(HCI)
[TompaBka K TUTPY MOKa3bIBaET, BO CKOJBKO pa3 KOHIICHTPAIIUS IMPUTOTOBICHHOTO pac-
TBOpa Oombie uinu menblie 0,1 H, To ecthb, F= 0,1 / C3(NaOH).
Pacuém xonuuecmea omseepoumensi.
Paccunraiite KonMMuecTBO OTBepaUTENS (ITHICHAMAMUHA U MeTa-(peHUICHIMaMIHa), He-
00X0TUMOTO ISl OTBEPIKICHUS 1 T SMOKCUIHON CMOJIBI IO hopmysie:
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M-34
X=——r1e
43N° A

M — monekyJisipHas Macca oTBepauTens, Y — coxepkaHue 3MOKCUIHBIX TPy B CMOJIE
(%), N — grcII0 ICHTPOB OTBEPIKICHHUS B OTBEpAUTEIE (B OTBEPAUTEISIX AMUHHOTO THIIA 3TO YUCIIO
CIIMBAIOIIMX aKTUBHBIX BOJOPOIOB).

3aoanue:
1. PaccuuTaiiTe SMOKCHIHOE YMCIO KaK CpeaHee apu(pMeTHdecKoe pe3ysIbTaTOB JBYX
TUTPOBAHUM.
2. Paccunraiite KOMMYECTBO ITUIICHANAMUHA U MeTa-(QeHWICHANAMUHA, HE00X0TH-

MOT'0 JJIs1 OTBEPKIACHUA Ir BHOKCH,HHOﬁ cmonsl. Hammummure cxeMbl peaKHI/Iﬁ OTBCPKIACHUA.

JlabopaTopnasi paGora Ne 8
JlecTpyKuusi ¥ ieHATYpauus NPUPOIHBIX OJIUMEPOB

Henab: n3yunTh ycinoBUs NPOTEKAHUS PEAKLUH JIECTPYKLHUN IPUPOIHBIX MOJIUMEPOB

8.1. JlenaTrypanus 0e1ka KOHUEHTPHPOBAHHBIMM MHUHEPAJIbHBIMU KHUCJIOTAMH

B npo6upky Hanute 10 kamenb KOHIEHTPUPOBAHHOM a30THOM KHCIIOTHI, IepKa MPOOUPKY
ozt yriaom 45°, 106aBUTh 5 Kamelb pacTBOpa AUYHOro Genka. OTMEThTe M3MEHEHMS HA IPAHUIIE
JIBYX CJIO€B )KHJIKOCTHU (KOJBIIO AEHATYPHPOBAHHOTO OEIIKA)

8.2. Jlenatypauus 06esika OpraHu4ecCKMMHU KHUCJIOTAMHU

B npo6upky Hamuth 10 Kamenb TPUXJIOPYKCYCHOW KHCIOTBHI U JOOaBbTE 5 Kamenb pac-
TBOpA sIMYHOro 6enka. OTMEThTE NIPOU30LIEIIINE U3MEHEHHUS.

8.3. lenatypauus 06esika COJSAMH THKeJIbIX METALI0B

B nBe mpoOupku Haneite mo 10 kanens pactBopa 6eika u 700aBbTE B IEPBYIO MPOOUPKY:
1-2 xanuu pactBopa cynbdara Menu, BO BTOPYIO — pacTBOp aierata cBuHua (1-2 kamnu). Habmro-
JlaiiTe 3a BBINIAJEHHUE OcaiKa Oenka.

8.4. lenatypanusi 0e1xka OpraHM4eCKHMH PacTBOPHUTEISIMHA

B tpu npobupku Haneiite no 10 kanenb 1 100aBbTe paBHbIE 00bEMBI OPraHUYECKUX pac-
TBOpUTENEH: B MEPBYI0O — 3THIIOBBIN CIIUPT, BO BTOPYIO — alleTOH, B TPETbIO — XJIOPOGOpM.
HaGumronaiite 3a BblaieHuEM OcaKa.

ITpu odopmieHnn oTdyeTa yKaXUTe MO KaXI0M peakiuu oca)KIeHUs OCOOCHHOCTH Jei-
CTBUS ICHATYpUPYIOIINX BELIECTB, B BBIBOJAAX OTMEThTE IPUUUHY J€HATypalHIo OenKa.

8.5. KucioTHbIi rHapo/IM3 Kpaxmania

B KoHHMUYECKyIO K00y eMKocThio 50 cM® HamuBaror 20-25 vt 1 %-HOro pacTBopa Kpax-
MaJibHOTO KieWcrepa u 3-5 mit 10 %-Horo pacTBopa cepHOit KUCIOTHL. B 7-8 mpoOupok HaiauBaroT
o 1 M1 odeHb pa30aBIEHHOTO pacTBOpa Hoaa B B HOAUAC Kalus (CBETJIO-XKEITOrO I[BETA), MPO-
OMpKU CTaBAT B ILTATUB.

B nepByto npoOupky BHOCST 1-3 KaIjiy HoAroTOBJIEHHOTO JUIs OIbITa pacTBOpPa Kpaxmalia.
OTmeuaroT 00pa3oBaBIIyIOCS OKpacKy. 3aTeM Koj0y HarpeBaloT Ha acOecTOBOW ceTke HeOOJb-
UM iaMereM ropenku. Yepes 30 ¢ mocie Havana KUTIEHUS OTOMPAIOT MUTIETKOW BTOPYIO MPOOy
pacTBOpa, KOTOPYIO BHOCAT BO BTOPYIO IPOOUPKY C pacTBOPOM ioj1a, mocjie BCTPSIXUBaHUS OTMe-
4aroT LIBET pacTBopa. B nanbHeiiem otouparot npoObl pacTBopa yepes Kaxasie 30 ¢ U BHOCST UX
B [TOCIIEIyIOIIKE TPOOUPKU € pacTBOPOM Hoaa. OTMEUaroT MOCTENEHHOE M3MEHEHUE OKPACKH pac-
TBOPOB IIPU peaKkiuu ¢ HoAoM. Pe3ynbrarel BHECTH B TaOIUILY.

Ne mpo- Bpewmst nocne Havyana onbiTa JUIsi BHECEHHS pacTBOpa Hoa B HOU/IE KaIHs
Ooupku

Oxkpacka 30c 60 c 9 c 120 ¢ 150 ¢ 180 ¢ 210 ¢ 240 ¢

pacTsopa 1 2 3 4 5 6 7 8
I10CJIC

BHECEHUS
B I> B KI
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ITocne Toro kak peaklinOHHAs CMECh IIEPECTaHET AABATh OKPACKY € HOIOM, CMECh KUIIATAT
erie 2-3 MUHYTBI, IIOCJIE YETO €€ OXJIAKAAIOT U HeUTpanu3yoT 10 %-HbIM pacTBOPOM I'MJIPOKCHIA
HaTpus, J00ABIIAA €0 110 KAIUISIM A0 LIeIOYHON peakuu cpebl (0SBICHUE PO30BOI OKPAaCKU Ha
¢denondrarennoBoit Oymare)

YacTh 11e109HOr0 pacTBOpa NEPENINBAIOT B IPOOUPKY, CMELIMBAIOT C PABHBIM 00BEMOM
peaxTuBa DenuHra U HarpeBaOT BEPXHIOIO YACTh /10 HAUMHAIOUIETOCS] KUIICHUSL.

Beimanaer au ocagok kpacHoro nsera? HanumuTe ypaBHeHHE peakliUy THAPOIN3a Kpax-
maiia. OOBSICHUTE MTOYEMY B IIPOIIECcCe TUAPOIIN3A H3MEHIETCS OKpacKa rHIpoIn3ara ¢ HOI0M.

8.6. PacTBopeHue 1ess110J103bI bl MeHO-AMMHUAYHOM pacTtBope (peaktuse LlIBeii-
nepa)

B npoOupky HanuBaroT 5 MiI MeJHO-aMMHa4HOT 0 pactBopa (peaktus LlBeiinepa), omyc-
KalOT B HETO OY€Hb MAJICHBKUI KyCcOUeK (PMIbTPOBAIBHON OyMaru M TIATEIbHO NePEMEIINBAIOT
CTEKJIIHHOW NaJIOUKOH 1o mosiHoro pactBopeHus. [lomyuaercs Bs3kas mpo3padHas XKMIKOCTb
SAPKO-CUHETO LIBETA.

[TonyuuBiLIniics pacTBOp BBUIMBAIOT TOHKOM CTpyel B CTakaH, cojepxkaiiuii okoso 100
MJT TEIUIOM BOJIbI, TOJAKUCIEHHOM 2-5 MJI KOHIEHTPHUPOBAHHOM CepHOM KUCIoThI. Llemtono3a Bel-
JIeIIieTCsl B BUJIE XJIOTIBEB.

8.7. Ilosry4yeHue pacTHTEILHOIO NePraMeHTa (AMHUJIOH/1Q)

B tpu dapdopoBsle yariky HaIUBaIOT:

1 — 80 %-npIit pacTBOp CEPHOM KHCIOTHI;

2 — NUCTHUIMPOBAHHYIO BOAY;

3 — 5 %-HbIi1 pacTBOp aMMHAKA.

B pacTtBOp cepHOil kuca0THI oITyckaroT Ha 8-10 ¢ cpeIHIOI0 YacTh NOJOCKU (HIIBTPOBAIIb-
Hou Oymaru (10*3 cMm), cyxue KOHIBI OyMaru epxar B pykax. M30bITOK KHCIOTHI OBICTPO CITH-
BalOT B Tyke (apPopoByIO YallKy, IPOMBIBAIOT y4acToK Oymaru. OOpaOOTaHHBIN KUCIOTOU, B
BOJI€, HAJIUTOW BO BTOPYIO YAIKy. 3aT€M HEUTPaINU3YIOT OCTATKU KUCJIOTHI pa30aBIE€HHBIM pac-
TBOPOM aMMuaka. [IpocyImBaroT nomy4eHHbIi pacTUTENbHBIN IEPraMeHT MEXTy JINCTaMU (PUITh-
TPOBAJILHOM OyMaru v CpaBHUBAIOT BUJ U IPOYHOCTh ydacTKa, 00paboTaHHOIO KUCIOTOM ¢ HE0O-
pabotanHbIM. HaHOCAT Karuu pa30aBiieHHOTO pacTBopa ioj1a Ha 00paboTaHHBIN y4yacTOK Oymar.
Kakas okpacka nomyudaercsi? OObsSCHUTE OTBET.

JladopaTopnasi padora Ne 9
N3yyeHune KHHETHKU HAOYXaHHS CHIUTHIX MOJTUMEPOB

Iesas padoThl: onpeaeanTh U3MEHEHHE CTENICHH Ha0yXaHusl Pe3UHbl Ha OCHOBE OYTaJlE€HOBOTO
KaydyKa B JIByX PaCTBOPUTEISAX BO BPEMEHH.
Hcxoanble BemecTBa: pe3rHbl HA OCHOBE O0yTaJAMEHOBOI0 KaydyKa (IJIacTHHA TOJIINHON 2 MM);
TOJIyOJI ¥ TeNTaH UM KCHJIOJN U TeKCaH.
OO0opynoBaHme: 3JIEKTPOHHBIE BECHI C TOUHOCTHIO B3BEILIMBAHUS IO TPETHETO 3HAKA IIOCIIE 3aIs-
TOif; CeKyHIOMep, GIOKCHI eMKOCTBIO 50 cM® (2 TIIT.); MUHIIET, HOKHHUITL.
ITopsinok BbINOJHEHHS PadOTHI

W3 pe3nHOBOM MIIaCTUHBI BBIPE3AIOT JIBE IPSIMOYTOJIBHBIE ITOJI0CKU Maccol oT 50 1o 80 mr.
BxuttouaroT Becsl U onpenensioT Maccy oopasios. [locne B3BemmBaHus oOpaszer] pe3suHbl oMe-
ITAIOT B OIOKC, COIEpIKAIMiA 5 cM® 0JTHOTO M3 pacTBOpHTENEH, OHOBPEMEHHO BKIIFOUAsk CEKYHIO-
Mmep. Brokc repMeTHyHO 3aKpBIBAIOT, 00pasell BhIICPKUBAIOT B PACTBOPUTEIIEC B TEUEHUE 5 MUH,
3aTeM BBIHUMAIOT U3 OIOKCa MUHIETOM, U3JIUIIKH PACTBOPHUTENIS C TOBEPXHOCTH 00pasia y1aistoT
¢GmIbTpoBaNBbHOM OymMaroi M B3BEIIMBAIOT Ha JIEKTPOHHBIX Becax. [locie B3BemmBanus HaOyX-
it oOpaser] CHOBa OIYCKaloT B OIOKC C PaCTBOPUTENIEM M BKIIOYAIOT ceKyHIoMep. Bpems BbI-
JIepKKH 00pa3lia ycTaHaBIMBAIOT 5 MUH. B nanpHelinem Bpemst HaOyXaHHsl yCTaHABIMBAETCS paB-
HeIM 5, 5, 10, 10, 10, 10, 15, 15 Mun u ganee, eciu tpeOyercs, mo 15 muH. M3mMepenus npekpa-
IIA0T, KOTJIa pa3InyKsl B Maccax HaOyxmiero o0pasia Jjsi Tpex MOCIeIHUX U3MEPEeHUH TpeBbI-
IaroT 3 MT.
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3aTeMm IMPOBOAAT aHAJIOTMYHBIC U3MEPCHUA CO BTOPBIM o6pa3u0M PE3UHBI U APYTUM pac-
TBOPHUTCIICM.
HJ‘IH KOJIMYECTBEHHOMN XapaKTCPUCTUKHU Ha6yxaHI/I${ PaCCUUTBIBAIOT CTCIICHB Ha6yxaHI/I${
I KAXI0TI0 (bHKCPIpOBaHHOI‘O 3HA4YCHUSA BPCMCHHU T:
__mt—m0

AT=—"",T1€
mo > A

3aganue
ComocTaBuTh cTeneHb HaOyXaHHs 00pa3LoB PE3UHBI B IBYX PACTBOPHUTEISX U OOBSICHUTH
HaOJr0JaeMble pa3Inyiusl.

JlaGoparopuasi padora Ne 10
XuMH4YecKHe CBOMCTBA BOJIOKOH

Heab padoThl: U3yYeHHE XUMHUECKUX CBOWCTB TEKCTUIHHBIX BOJIOKOH.

10.1. [leiicTBHe HA TEKCTWIbHbIE BOJIOKHA HEOPTAHUYECKNX KUCJIOT

[Tox XMMHYECKUMHU CBOMCTBAMHU BOJIOKOH MOHMMAIOT WX OTHOIICHHE K JAECWCTBUIO XUMHU-
YECKUX PeareHTOB (KUCIOT, LIeslouel, OKUcauTenel, pactsoputeneil). [lpu Bo3neiictBun xumu-
YEeCKHUX BEILECTB Pa3IMYHON MPHUPOJIbI HAa BOJIOKHA BO3MOXHBI CIEAYIOLINE U3MEHEHUs: Ha0yXa-
HUE, pacTBOpPEHHUE (YaCTUYHOE WIN IOJHOE), pa3pylieHre (M3MEHEHUE 1IBETa PacTBOpa WM BO-
JIOKHA).

Ilopsaook evinonnenusn onvima.

B npoOupku momMecTuTh Mo OAHOMY 00pasily BOJIOKHA (80JI0OKHA 68b10Ai0MCs NO 3A0AHUIO
npenodasamerist). OCTOPOKHO MPUITUTH 1O | MIT KOHIICHTPUPOBAHHOM CepHOM KUCIOTh. Habmio-
JaTh 3a MOBEJCHUEM BOJIOKOH B KUCJIOTE B Te4eHHe 5-10 MUHYT (IIOJIHOE paCTBOPEHUE UITU HAPY-
IIEHUE CTPYKTYpPbI BOJIOKHA).

B npoOupku moMecTuTh 00paslpl MIEPCTH, HATYPaJIbHOIO IIENKa, KalpoHa, XJonka. B
KaKIYI0 U3 HUX OCTOPOKHO J0OABUTH 1O | MJI KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHL. OTMETUTH
U3MEHEHHE OKPACKU M HaOyXaHUe OT/IENbHBIX BOJOKOH.

[To okOHYaHUM OIBITA COAEPKUMOE MPOOUPOK CIUTH B 0COOYIO CKIISIHKY Ul OTpaOOTaH-
HOU a30THOM KHCIIOTHI.

Koumponwvnvie éonpocwi

1. Kak BiusieT KOHUEHTPUPOBAHHAS CEpHAsi KUCJIOTa HA BOJIOKHA: BUCKO3HOE, all€TaTHOE,
KaIlpoH, JIaBCaH, HUTPOH?

2. Kak BnusieT KOHIIEHTPHPOBaHHAs a30THAs KUCJIOTA HA MIEPCTh, HATYpalIbHbBIHN MIENK, Ka-
IIPOH, XJIOMOK?

3. KakoBa popmMyiia BOJOKHOOOPA3YIOLIMX MTOJIUMEPOB, UCIIOIb3yEMBIX B JAHHOM OIIBITE?

10.2. [leiicTBHe HA TeKCTH/IbHbIE BOJOKHA OPraHMYeCKMX KMCJIOT B Pa3JIMYHBIX KOH-
HEeHTPauusX

Oprannueckue KUCIOTHI SABJISIOTCS 00s1ee c1abbIMK, TTO3TOMY HE TaK arpeCCUBHBI, C TOUKH
3peHus BO3AEHCTBYS Ha TEKCTUIIbHBIE MaTEpUaIIbl, KAK MUHEPAJIbHBIE U OKA3bIBAIOT MEHEE BbIpaA-
’KEHHOE BO3/IeICTBHE Ha BOJIOKHA.

Peaxmuevr u mamepuanvi: ykcycnas kucnroma 3%-nas, mypaeounasn kucioma 85%-Has,
meKCmuibHble 80JI0KHA.

Mepor npedocmoposcnocmu. coOI0IaTh OCTOPOKHOCTH MPU UCIIOIB30BAaHUH OpraHuye-
CKHX KHUCIIOT.

Ilopaooxk evinonnenun onsima. B npoOUpKU MOMECTUTD XJIOTIOK, alleTaTHOE BOJIOKHO, Ka-
poH (WM 0OpasIsl BOJIOKOH IO 3a/laHMIo mpenoaasarens). Tyaa xe npuinTh 1o 2 Mia 3%-Horo
pacTtBopa yKcycHO# kucnothl. [locie 5S-MunyTHON 00pabOTKM NMPU KOMHATHOM TeMIeparype 00-
pasiibl OTXKATh OT KUCIIOTHI O CTEHKU MPOOUPKH CTEKJITHHON MaIOYKO.

[TonoBuny Kaxmoro oOpasila BBHICYIIUTh 0€3 MPOMBIBKM Ha BO3AyXE WM B CYIIWIHHOM
mkady (1o 3aJaHuIo PENoJaBaTes), a APYryko MOJOBUHY — BBICYIIUTh MTOCTIE TIIATEILHON TPO-
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MBIBKH BOJIOH (B aHAJIOTUYHBIX yCJIOBUSX ). CpaBHUTH OPTraHOJICIITHYECKH MPOYHOCTh 00paboTaH-
HBIX 00pa3Il0B Ha pa3phIB.

B npoOupku noMecTuTh T€ e caMble BOJIOKHA U MpUOaBUTH 10 2 Mil 85%-HOT0 pacTBOpa
MYpaBbHHOHN KUCIOTHI. [locie Bbiiep:kuBaHus 00pa3noB B TedeHue 5-10 MUHYT npu KOMHATHOM
TEMIEPaType OTMETUThH MPOUCXOASIINE C BOJTOKHAMHU U3MEHEHHUSL.

Koumponvnvie éonpocwi

1. KakoBbl (hopmyIabl MOAMMEPOB, BXOJAUINX B COCTaB XJIONKA, 3()UPOIIEIUTIOIO3HBIX BO-
JIOKOH, KanpoHa?

2. Kak Biusier 3%-Hblil pacTBOpP YKCYCHOM KHCJIOTHI Ha POYHOCTh U3YUYEHHBIX BOJIOKOH
0e3 nmocenyoel MPOMBIBKU U TIOCIIE TPOMBIBKHU?

10.3. deiicTBHe mieg04eil HA TEKCTHIbHbIE BOJIOKHA

Peaxmuevl u mamepuanwt: enxuii HaTp (10%-Hb1# pacTBOp U 3%-HbII PaCTBOP), TEKCTUIIb-
HBIE BOJIOKHA.

Mepwi npedocmoposicnocmu: 00pamaTbes ¢ OCTOPOKHOCTBIO C PACTBOPOM €IKOTO HATpa;
coOII0AaTh OCTOPOXKHOCTD MPH paboTe ¢ KUISIIEeH BOASHON OaHeH.

Ilopaoox évinonnenusn onvima. B npoOUpKU MOMECTUTH 00pa3iibl BOJIOKOH (60.10KHA 8bl-
oatomces no 3adanuio npenodagamens). llpunuts no 2 mn 3%-Horo pactBopa eakoro Harpa. O6-
pasibl BBIIEPKATh B KHUIISIIEH BoAsHON OaHe B TeueHue 20 MuHyT. OTMETUTh U3MEHEHUS BHEIII-
HEro BUJa BOJOKHA.

B nipoOupku moMecTuTh Te ke BOJIOKHA U 100aBUTH 10%-HOTO pacTBOpa €IKOro HATpa Mo
2 mi1. O6paboTKy MPOU3BOAUTH MPU KOMHATHOM TemnepaType. OTMETUTh U3MEHEHHE CBOWCTB BO-
JIOKOH.

Koumponvnvie sonpocwi

1. KakoBsI (hopMyJIbl BOJIOKHOOOPA3YIOUIHMX ITOJIMMEPOB, UCIIOIB3yEMBIX B OIIBITE?

2. Kak Biusier 10%-HblIi1 pacTBOp €IKOr0 HaTpa Ha CBOMCTBA M3yYEHHbIX BaMu BOIOKOH?

10.4. /leiicTBHe HAa TEKCTHJIbHbIE BOJIOKHA OKUCIUTEIeH

Peaxmuevt u mamepuanei: TANOXJIOPUT HATPUS WM XJIOPHAS U3BECTh B KOHIIEHTpAIIUHU 5
/11 aKTUBHOT'O XJIOPA, EJUTFOJIO3HbIE U THAPATIEIUII0IO3HbIE BOJIOKHA, OEIKOBBIE BOJIOKHA.

Mepvl npedocmoposxcnocmu: cob00ams 0CMOPOICHOCHb NPU pabome ¢ OKUCTUMENIMU.

Ilopsaook evinonnenus onvima. O0pa3ibl BOJIOKOH MOMECTHTH B TPOOUPKH, TPHIUTH 2-3
MJT pacTBOpAa TMIIOXJIOPUTA HATPUS UITU XJIOPHOM N3BECTU B KOHIIEHTPAIIUU 5 T/11 aKTHBHOTO XJIOopa
(6onoxna evroaromesnno 3adanuio npenooasamerst). O0pabOTKy BeCTH 15 MUHYT MPH KOMHATHOMN
TeMIEepaType, Mociie 4ero o0pasiipl TIATENBHO TPOMBITh BOJIOH, 3aTeM OUCyTb()UTOM HATPUSI AJIs
yAaJIeHUs CIIEJ0B XJIOpa U BHOBb BOAOM. BeicymuTs B cymminsHOM mikady npu 60-80°C. Anaio-
THUYHBIHN OMBIT TPOBECTH 0€3 MPOMBIBKH 00pa3IloB Mociie 00pabOTKH OKHCITUTENIEM.

Koumponwvnvie éonpocwi

1. Yto co0oil mpeacTaBisIOT BOIOKHOOOPA3YIONIUE MOTUMEPHI, HCTIONb3yEeMbIE B OTIBITaX?
[IpuBeCTH XMMHYECKHI COCTAB JIEMEHTAPHOTO 3BEHA MOJIMMEPOB.

2. Kak BIusiIOT OKUCIUTENN Ha BOJIOKHA Pa3IMYHOTO npoucxoxaeHus? [Ipoussectu cpas-
HEHUE YCTOMYMBOCTH PA3IMUHBIX MO MPUPOE BOJIOKOH.

10.5. /leiicTBHe HA TEKCTWIbHbIE BOJIOKHA PacTBOpHTeJIeil

Mamepuanwr u peakmuswvi: peaxmus Lllsetiyepa, ammuax, Xai0nox, 8UCKO3HOE B0JIOKHO,
HAmMypanbHulll WeJK.

Mepwvi npedocmoposxcrHocmu. COOMIOIATh OCTOPOKHOCTh MPU padbOTe C aleTOHOM, TO-
CKOJIbKY Iapbl OPraHUYECKUX PACTBOPUTENEH TOKCUYHBI.

Ilopsaook eévinoanenusn onsima. B 3 mpoOupku B3sATh 00pasiibl XJIOMKA, BUCKO3HOTO BO-
JIOKHa M HATYpaJbHOTO IIeiKa. B Kaxayro mpoOHpKYy NPUIUTH MPUMEPHO MO 3 MJ peakTHBa
[IIBeiiniepa (aMMHavYHBIA PACTBOP TUAPOKCHAA OKUCH Meau). OTMETHTh CKOPOCTh PacTBOPEHUS
Ka)KJIOTO BOJIOKHA.

B npoGupky B3sTh mpoOy areTaTHoro BOJIOKHA U 00paboTath ero 2-3 mi aneroHa (B BbI-
TshKkHOM 1Kady). Habmonate mpoucxoasiye ¢ BOJOKHOM U3MEHEHUS.

Koumponwvnuvie sonpocwi
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1. KakoBa ¢opmyna peaktusa [lIBeitriepa? Kak oH BiausieT Ha XJIOMOK?
2. Ina kakozo u3 2¢hupoyenniono3nsix 60J10KOH AyemoH Aeisemcs pacmeopumenem?

6 IMJAKTUYECKHUE MATEPHUAJIBI 1JI51 KOHTPOJISA(CAMOKOHTPOJISA)
YCBOEHHOI'O MATEPHAJIA

6.1 OneHo4HbBIE CPEACTBA, NOKA3ATEIM U KPUTEPHUHU OLIEHNBAHUA KOMIIETEeH Uil

Hupgexe | Ouenou-
Komme- | HOe epen- IMoka3zaresnun Kpurepum onneHuBaHus C(l)OpuMl/IPOBaHHOCTH KOMIIe-
TeHIHH CTBO OICHUBAHUSA TCHIUH
[1IK-2 Otuyernno | Huskuii — He- CTaBUTCS, €CIIU JIOMYIIEHBI CYIIECTBEHHBIE
nabopa- YIOBJIETBOPH- OIIMOKHU (B XOJ€ SKCIIEPUMEHTA, B OOBACHEHUH, B
TOpHOM TEIbHO opopmiieHnn paboThL, 10 TEXHUKE OE30MacHOCTH,
pabote B pa0oTe ¢ BeuiecTBaMu U Mpudopamu), KOTOpbIe
HE UCIPABJISAIOTCA JIaXe M0 YKa3aHUIO MPenoiaBa-
TeJsl.
[Toporossiii — CTaBUTCS, €CJIH JIOMYIIEHBI OJIHA-/[BE CYIIECTBEH-
YAOBJIETBOPU- HBIE OIINOKY (B XO/I€ SKCIIEPUMEHTA, B 00BsICHE-
TEIbHO HUU, B 0opMIIeHUU paboThI, IO TEXHUKE Oe3omac-
HOCTH, B pa0OTe ¢ BelIeCTBaMU U MpUOOpaMu), Ko-
TOpPbIE UCIPABIISIOTCS C TOMOIIBIO MPernoaaBa-
TeJsl.
ba3oBblit — X0- | a) paboTa BbINIOTHEHA MPABUIILHO, 0€3 CYIIeCTBEH-
pot1io HBIX OIITHUOOK, ClI€TaHbI BHIBOJIBI;
0) IOIMyCTUMBI: HETIOJIHOTA MPOBEJCHUS I 0OPM-
JIEHUs SKCTIEPUMEHTA, OJIHA-/IBE€ HECYILIECTBEHHbBIE
OIIMOKH B TIPOBEJICHUN WU O(OPMIICHHH DKCIIEPH-
MEHTa, B [IpaBUiIax paboThl ¢ BEIIECTBAMU U IIPUOO-
pamu
Bricokuii — o1- | a) paboTa BbIIIOJTHEHA MOJIHO, IPAaBUIIbHO, 0€3 Cyle-
JUYHO CTBEHHBIX OIIMOOK, C/IeIaHbl BBIBOJIBI,
0) PKCIIEPUMEHT OCYIIECTBIIEH IO TUIaHy C YYETOM
TEeXHUKHU 0€30MacHOCTH U MpaBuil paboTHI ¢ Bellle-
CTBaMH M NpuOOpaMu; B) UMEIOTCS OpraHU3aIMOH-
HBIE HaBBIKY (IIOJIEP>KUBAETCS UUCTOTA PabOYEro
MecTa 1 MOPSI0K Ha CTOJIE, SKOHOMHO HCIOJIb3Y-
IOTCSI PEAKTHBBI).
Kouo- Hwuzkuii —ne- - HE3HAHUE MPOTPAMMHOT0 MATEPHUAIIA;
KBUYM YAOBJIETBOPU- - IPU OTBETE BO3HUKAIOT OIINOKU;
TEIbHO - 3aTPYIHEHUS MIPU BHITIOJHEHUN MPAKTHUECKUX pa-
00T.
IToporossiii — - YCBOEHHE OCHOBHOT'O MaTepHaa;
YAOBJIETBOPH- - [IPH OTBETE JI0IyCKAIOTCS HETOYHOCTH;
TEIBHO - IPU OTBETE HEIOCTATOYHO MPABUIBHBIE (DOPMYITH-

POBKH;
- HapyIlIeHHE MOCIIeI0BATEIbHOCTH B U3JI0KEHUN
IPOrPaMMHOTO MaTepuana;

- 3aTpyIHEHUS B BBINIOJHEHUH MTPAKTHYECKHX 3a/a-
HUI.

bazoBriil — x0-
po1io

- 3HaHUE TPOrPaMMHOTO MaTepUalIa;
- FPaMOTHOE U3JI0KEHUE, 0€3 CYIIEeCTBEHHBIX He-
TOYHOCTEN B OTBETE HA BOIPOC;

- IPaBWJIbHOE NPUMEHEHUE TEOPETUYECKUX 3HAHUI;
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- BJIaICHHUEC HGOGXOI[I/IMBIMI/I HaBbBIKaMU ITPU BBITIOJI-
HCHUH U MMPAKTHYCCKHUX 3ada4.

Bricokuii — oT-
JINYHO

- NIyOOKOE ¥ MPOYHOE YCBOCHHE MTPOTPAMMHOTO
MaTepuana;

- IOJIHBIE, [1OCJIeI0BATEIbHbIE, TPAMOTHBIE U JIOTH-
YEeCKH M3J1araeMble OTBETHI PU BUIOU3MEHEHUH 3a-
JIaHWs;

- CBOOOJTHO CITPABJIAIOIIMECS C IIOCTABICHHBIMU 3a-
Jladyamu, 3HaHUs MaTepuaa;

- IPaBUJIbHO OOOCHOBAHHBIEC IPUHSATHIC PELICHHUS;

- BJIaJICHHE PA3HOCTOPOHHUMHU HaBBIKAMU U TpHE-
MaMU BBIIOJIHEHUS IPAKTUUYECKUX PadoT.

Kon- Husknii — He- CTYACHT JOIMYCTHJI YHACIIO OMIMOOK U HEIOUETOB
TpPOJbHAs | YAOBIETBOPH- MIPEBOCXOIAIIIEE HOPMY, IIPU KOTOPOU MOKET ObITh
pabora TEJIBHO BBICTaBJICHA OIIEHKA «3»
[Toporossiii — €CIIM CTYJEHT NMPABUJIHHO BBIMOJIHII HE MEHEE TO-
YIOBJIETBOPH- JIOBWHBI pa0OTHI HITH JIOMYCTHII: HE OoJiee IBYX
TEIHHO rpyObIX OmKOOK; 1K HEe OoJiee OHOM rpyOoii u
OJIHOM HEerpyOOl OIMMOKH M OJJHOTO HEJA0YETa; HITN
He Oosiee ABYX-TpeX HErpyObIX OMIMOOK; WIH OAHON
HEerpyOO# OIIMOKU ¥ TPEX HEJOYETOB; HITH MPH OT-
CYTCTBUHU OIIUOOK, HO MPU HAIUYUH YETHIPEX-TIATH
HEJ/IOUETOB.
ba3oBblil — X0- | CTYJEHT BBIIOIHUI pabOTy MOJHOCTHIO, HO JOMY-
po1o CTHJI B HEl: He 0oJiee 0JHOM HerpyOol OIMOKY U
OJIHOTO HeJloueTa WK He 0oJiee IBYX HEJI0UETOB
Bricokuii — oT- | paboTa BeITIoTHEHa 0€3 OMMOOK, YKa3aHbl BCE pac-
JTUYHO 4yeTHbIe (OPMYJIbI, €JMHULIBI U3MEpEHNs, 0e3 olu-
OOK BBITTOJIHEHBI MATEMATHYECKHE PACYETHI
Pedepar Huskuit — He- TeMa pedepaTa He pacKpbITa, OOHApYKUBAETCA CY-

Y0BJIETBOPH- IIECTBEHHOE HEMOHUMAaHUE TTPOOIIEMBI.

TEIBHO

[Toporossiii — MUMEIOTCS CYIIIECTBEHHBIE OTCTYIIIEHHUSI OT TpeOOoBa-
YIOBJIETBOPH- HUl K pepepupoBanuto. B uacTHOCTH: TeMa ocBe-
TCJIIBHO eHa JIMIIb YaCTUYHO, JOITYIICHBI q)aKTI/ILIGCKI/Ie

OLIMOKH B CoJiepaHUU pedeparta UK NPH OTBETE
Ha JIONOJIHUTEINIbHBIE BOIIPOCHI; BO BPEMSI 3aIIUThI
OTCYTCTBYET BBIBO/L.

bazoBriil — x0-
po1io

OCHOBHBIE TpeOOBaHUs K pedepary U ero 3aiure
BBITIOJTHEHBI, HO ITPU 3TOM JOTYIIEHbI HETOUETH. B
YaCTHOCTH, UMEIOTCSI HETOYHOCTHU B U3JI0KEHUU Ma-
Tepuana; OTCyTCTBYET JIOTHYECKas MOCIIE10BATENb-
HOCTbh B CY)KJICHMSX; HE BhIIEpkKaH 00BEM pede-
paTa; UMeroTcs yIyueHus: B 0opMIeHIH; Ha JI0-
MIOJIHUTENIBHBIE BOIIPOCHI MPU 3aLUTE JaHbl HENOJI-
HBIE OTBETBHI.

Bricokuii — ot1-
JIAYHO

BBINOJIHEHBI BCe TPEOOBAHMUS K HAIMCAHUIO U 3a-
mure pedepara: o0o3HaueHa mpodiieMa 1 000CHO-
BaHa e€ aKTyaJbHOCTb, C/I€JIaH KPaTKU aHATIU3
Pa3IUYHBIX TOYEK 3PCHUS HA pacCMaTPUBAEMYIO
mpo0JieMy H JIOTUYHO U3JI0kKEHA COOCTBEHHAS T10-
3u1Hs, COpMYIMPOBAHBI BEIBOJBI, TEMA PAaCKpHITa
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MOJTHOCTBIO, BBIIEPKaH 00BEM, cOOII0IeHBI TPeOo-
BaHUS K BHELTHEMY O0(OPMIICHUIO, JaHbI ITPABHUIIb-
HBIC OTBCTHI HA JOMOJIHUTCIIbHBIC BOIIPOCHI.

Tect

Huzkwuit — no 60
0aIoB (HEeyI0-

BJIETBOPH- CMOTPEHHOE JJISl 9TOT0 3aJaHHs, 32 HEBEPHO BbI-
TEJIbHO) IIOJIHEHHOE — HOJIb OaiioB. [locie mpoxoxaeHus
[Toporosbrii — TECTa CyMMHUPYIOTCS Pe3yJIbTaThl BHIIIOIHEHHS BCEX
61-75 Gamios 3aJJaHUH.

(ymoBnerBopu- | ITopcunThiBaeTCst MPOLEHT MTPABUIILHO BBIITOJIHEH-
TEJIBHO) HBIX 3aJIaHUH TECTa, MOCJIE Yero 3TOT MPOLCHT Ie-

3a BEpHO BBIMIOJHEHHOE 33aJ]JaHie TeCTUPYEMBIN MO-
JTy4aeT MaKCUMaJIbHOE KOJMYECTBO OaIOB, PELy-

bazoBblit — 76-
84 6amoB (xo-
pOI1I0)
Bricokwuii — 85-
100 6amnoB(oT-
JIMYHO)

PEBOAUTCA B OLICHKY, PYKOBOACTBYACh YKa3aHHBIMU
KpUTCPUAMU OLICHUBAHMA.

6.2 IlpoMe:kyTOUYHASI ATTECTAIUS CTY/IEHTOB O TUCIUIIUHE

[IpomexxyTouHas aTTecTanus sBJIETCS IPOBEPKOM BCEX 3HAHMIM, HABBIKOB U YMEHHM CTY-
JICHTOB, IPUOOPETEHHBIX B IIPOLIECCe N3YUEHUS JUCUUIUTUHBL. DOpMOi MPOMEKYTOUHOH aTTecTa-
UM 110 TUCIUTUTHHE SIBJISCTCS 3a4€T.

Jlist oLleHUBaHUS PE3yJIbTaTOB OCBOCHMS JUCLUIUIMHBI IPUMEHSIOTCS CIeyIoIue KpuTe-
pHUH OIICHUBAHUSI.

Kpurtepuu onieHuBaHus yCTHOIO OTBETA HA 3a4eTe

OneHka «3a4TeH0» BBICTABIISIETCS CTYICHTY, €CITH:

1) BONIPOCHI PACKPBITHI, U3JI0KEHBI JJOTHYHO, 0€3 CYIECTBEHHBIX OIINOOK;

2) IOKa3aHO YMEHHE HIUTIOCTPUPOBATH TEOPETHUECKHIE MOJIOKEHHUS KOHKPETHBIMH TTPHMe-
pamu;

3) MpOAEMOHCTPHUPOBAHO YCBOEHHE paHee HM3YYCHHBIX BOIPOCOB, c(HOpPMHUPOBAHHOCTH
KOMIIETEHIINH, YCTOWYMBOCTD UCIIOIB3yEMbIX YMEHHI U HABBIKOB;

4) momycKarTCsl HE3HAYUTEIbHBIEC OIIHOKH.

OuneHka «He 32a4TeHO0» BBICTABIISETCS, €CIINU:

1) He pacKpBITO OCHOBHOE COJIepKaHne y4eOHOTo MaTepHaa;

2) oOHapy>kKeHO He3HAHUE WJIM HEMOHMMaHue O0JIbLIel Uil Hanbosiee BaXKHOM 4acTH y4ueo-
HOT'O MaTepua’a;

3) nonyuieHs! OUIMOKY B ONIPEIeICHUH TOHATUH, KOTOPbIE HE HCIPABJIEHbI IIOCIIE HECKOJIb-
KX HaBOJAIINX BOIIPOCOB;

4) He chopMUpOBaHBI KOMITETEHIIUU, YMEHHS U HABBIKH.

Bomnpocsl k 3auery

1. Ponb nonuMepoB B )KUBOM MPUPOJE U UX 3HAUEHUE KAK IPOMBIIIJIEHHBIX MATEPHAJIOB.

2. Ilpeamer u 3a1a4M HAYKH O BHICOKOMOJIEKYJISIPHBIX COeAMHEHUSIX. OCHOBHBIE TOHATHUS
Y OlIpesieIeHMs (ITOJIMMED, OJIMTOMED, COOTHOLLIEHUE MOHATUH “TIoNMMeEp” U “BBICOKOMOJIEKYJISIP-
HOE COCIMHEHNE .

3. OCHOBHBIE UCTOPUUECKHE ITAIlbl Pa3BUTHs HAYKH O MOJIMMepax. Bkiaa pycckux u co-
BETCKUX YUYEHBIX B 3ap0K/I€HUE U PAa3BUTHE HAYKH O TIOJUMEPAX.

4. BaxkHeiime cBoiicTBa MOJMMEPHBIX BELIECTB, 00YCIOBICHHBIE OOJIBIIMMH pa3MepaMu
Y LEIHBIM CTpoeHneM MakpoMoseKkyl. OcHoBHble oTiinunsg BMC n HMB.

5. Ponb ycpenHEHHBIX XapaKTEPUCTHUK IIPU ONMUCAHUU CTPOCHMS U CBOMCTB IIOJIUMEPOB.
Crenenp NoaMMEpU3alvy U KOHTYpHas JuMHA nenu. IlonuanucnepcHocTs. Y cpeIHEHHbBIE MOJIe-
KYJISIPHBIE MaCCHI.
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6. MoJiekyIsIpHO-MacCOBOE pacIpeeeHue.

7. Knaccuduxanus monumepoB (B 3aBUCUMOCTH OT MPOUCXOXKICHUS, XUMHUECKOTO CO-
CTaBa, CTpoeHus1). Baxxueliue npeacraBuTemny.

8. [Tonumepuzanus. Kiaccuduxanus nenHpIX TOTMMEPHU3alMOHHBIX TPOLIECCOB.

9. PapukanbHas nonumepusanusa. Monomepsl. MTHULIMMpOBaHUE paAUKaIbHOW MOJTUMEPH-
3anuu. Mannumatopsl. Peakiumn pocta, oOpbiBa U nepenauu nenu. MexaHusm AeiCTBUS HHTUOH-
TOpPOB.

10. Kunetnueckue 3aKOHOMEPHOCTH pEaKLUU PAIUKaIbHONW HEMHONW NOJIMMEPU3ALIUH.

11. BnusiHue TeMiiepaTyphbl, JaBJI€HUSA, KOHLIEHTPAMU HTHUMATOpa U MOHOMEpa Ha paju-
KAJIBHYIO ITOJIMMEPU3ALIHIO.

12. PeakiimoHHas ciocOOHOCTH MOHOMEPOB U PaIUKaJIOB.

13. Nonnas nonumepu3zanus. Katnonnas noiumepusaius. XapakTepucTuKa MOHOMEPOB,
CIOCOOHBIX BCTYIATh B KATHOHHYIO MosinMepu3anuio. Karanuzaropsl. Poct u orpannuenue pocra
LeNell TPy KAaTHOHHOW MOJIMMEPU3aLuu. BisiHue npupoasl paCTBOPUTEIIS.

14. AnvoHHas moiauMepu3anus. XapakTepuCTUKa MOHOMEPOB, CIIOCOOHBIX BCTyHaTh B
AHMOHHYIO nojJmMmepu3zaunto. Karanuzaropsl. MTHuIMUpoBaHue, poCT U OTpaHUYEHUE POCTA LENEn
NPy aHUOHHOW mosiuMepu3anuu. ‘“YKupbie” nenmu.

15. Crynenuatas noiaumepusanus. [lonumepusanus HUKINYECKUX COEAUHEHUH.

16. Cononumepu3zaiusi.

17. Texaudeckue crocoObl MPOBEACHUS MMOJMMEPU3ALIUH: OJIOUHAS MOJIMMEpPHU3aIus, M0-
JUMEpU3aLMs B paCTBOPE, IMYJIbCUOHHAS U CyCHEH3UOHHAs MOJUMEPU3aLIUY, IOJTUMEPU3aLIUs B
ra30BOM U TBEPHIOH (a3ax.

18. Tumbl peakuuii TOTUKOHACHCAIUY (TpUMEpHI). MexaHu3m peakuuu. MOHOMEpHI.

19. PaBHOBECHAsI U HEPABHOBECHAs OJIMKOHICHCALINH.

20. Bnusinue ctexuomMeTpuu, GyHKIMOHATIEHOCTY MOHOMEPOB, HAaJIMUXs IPUMecei Ha MO-
JIEKYJIIPHYIO Maccy MPOAYKTOB U 00pa30BaHUE CETUATBIX CTPYKTYP.

21. TexHu4eckue crocoObl MPOBEICHHS TOJTUKOH/ICHCALIH.

22. Oco0eHHOCTH XMMUYECKOT0 MOBEAEHUS MakpoMosiekyJ. [lonmumepananoruunsie npe-
BpauieHus. [Ipumepsl. [Ipumenenne nonrMepaHaaoruyHbIXIIPEBPAICHUH.

23. BuyTtpumonekyispHble peakiuu. [Ipumepsl. [lpumenenue.

24. MexmonexysipHble peakiuu. ClIuBaHue OJIMMEPHBIX Lienel. Byakanuzanus kayuy-
KOB.

25. ®opMoBaHUE MOJUMEPHBIX U3JEIUN U3 PEaKIIMOHHOCIIOCOOHBIX OJMTOMEPOB. DIOK-
CUJHBIE KIICH.

26. lecTpyKuusi MOJMMEPOB MOJ BIUSHUEM (U3UYECKUX U XUMHUYECKHX BO3JEHCTBUH.
MexaHu3M 1EMHON U CITyYailHON AECTPYKIIHH.

27. TepMudeckas, MexaHH4ecKasi, pOToXMMHUYECKast JECTPYKIIHUS.

28. 'mpponutryeckas M OKUCIUTENBHAS 1ECTPYKIINH.

29. CrapeHue MoJMMEPOB B YCIOBUU AKCIUTyaTaruu. [IpHHIMIBI cTaOMIM3aluy noaumMe-
poB. MexaHu3M JiefcTBUSL CTaOUITN3aTOPOB.

30. TepmoauHaMUYECKHI KPUTEPHUM paCTBOPUMOCTH U 10KA3aTEIbCTBO TEPMOANHAMUYE-
CKOW PaBHOBECHOCTH PACTBOPOB.

31. da3oBble 1UarpaMMbl CUCTEM NOJIUMEP-PACcTBOpPUTENb. KpuTHueckue TemnepaTypsl
pactBopeHus. SIBnenus paccnauBanus. HeorpannyeHHoe U orpaHndeHHOE HaOyXaHue.

32. [loBeneHre MaKpOMOJIEKYJ B paCTBOPE U €r0 OCOOEHHOCTH 110 CPAaBHEHHUIO C TIOBEIE-
HUEM HU3KOMOJIEKYJISIPHBIX BemiecTB. OTKIOHEHUS OT UJCAIbHOCTH U UX MPUYMHBIL. Y paBHEHHE
COCTOSIHMS TI0JIUMEpa B PaCTBOPE.

33. 3aBUCUMOCTB PACTBOPUMOCTH OT MOJIEKYJISIPHON Macchl. DU3NKO-XUMUYECKHE OC-
HOBBI (DPAKIIMOHUPOBAHHS MOJIEKYII.

34. 'mppoaMHAMHYECKHE CBOMCTBA MaKpPOMOJIEKYJI B pACTBOPE M KX OCOOEHHOCTH. Bsi3-
KOCTb pa30aBJIeHHBIX pacTBOPOB. [IpuBeieHHas U XxapakTepucTuyeckas BI3KocTu. CBs3b Xapak-
TEPUCTUYECKON BSA3KOCTH C MOJIEKYJISIPHOM MACCOM M CO CPETHUMHU pazMepaMu MaKpOMOJIEKYI.
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35. KoHLIEHTpUpOBaHHBIE PACTBOPHI, €M, KOJUIOMAHBIE AUCIIEpCHH ITosInMepoB. Ilepe-
X0/l OT pa30aBJIEHHBIX PACTBOPOB MAKPOMOJIEKYJI K KOHLIEHTPUPOBAHHBIM. AcCCOLMalMs MaKpO-
MOJIEKYJI M CTPYKTypooOpa3oBanue. OCOOEHHOCTH TeUeHHsI KOHIICHTPUPOBAHHBIX PaCTBOPOB.

36. ArperatHble, (pa30Bble U PU3NUECKUE COCTOSTHHS ITOJIUMEPOB.

37. CoiicTBa amop$HBIX monuMepoB. Tpu ¢pusndeckux cocrostaus. Tepmomexanuye-
CKHue KpuBble aMOp(HbIX IoaumepoB. CTeko000pa3Hoe cocTosiHue. Beicokoanactuueckoe co-
CTOsIHHE. BA3KOTEKyYee COCTOSIHHUE.

38. [Tnactudukarys noJtuMepoB. MexaHu3M IIacTU(UKAITIH.

39. [lpuHuMn GOpMOBaHHS OPUEHTUPOBAHHBIX BOJIOKOH U TJICHOK U3 PACILUIABOB H pac-
TBOpOB. CHHTETUYECKHE BOJIOKHA: ITOJIUI(PUPBL, TOJTUAMU/IbI, TOJUAKPUIOHUTPHIL.

40. BaxHeiiine npeacTaBUTENN IUIACTOMEPOB: TOIUITUIIEH, TIOJUCTUPOJI, TOJIMBUHUII-
XJIOpU, NOIUTETPA(TOPITUIIEH, TIOTUAKPUIIATHI, TOJIMKAPOOHATHI, (PEHOILIACTHI, AMUHOIIIACTHI.

41. Dnactomepsl (KpaTKHe XapaKTEPUCTUKU U 00JIACTH PUMEHEHUS): KayuyKH, ITOJIUCH-

JIOKCAHBI, TOJINYPCTAHBI.

42. JlakokpacouyHble MaTepuabl: rrudTaneBbie U IeHTadTalIeBble CMOJIBI, TOJIMBUHUIIA-

erar.

6.3 OneHo4HbIe cpeacTBa VI IPOBEPKH YPOBHS C()OPMHPOBAHHOCTH KOMIIeTeHLIMIA:
IK-2

Tect copepKUT clenyrOIIMe TUIIBI 3a1aHHUIH:

THUIIA C PA3BEPHYTHIM
OTBETOM

e Bec Pe3yabTar onennBanus (0a/1Ibl,
Tun 3apanust 33[[3;11/“[ 3aJlaHusl | TOJIyYeHHbIE 32 BhITIOJIHEHUE 3a1aHus /
(0asw) XapaKTePUCTHKA NMPABUJILHOCTH 0TBETA)
3aJlaHusl 3aKPHITOTO 1,23 1 Gamn 1 6 - monHOE MpaBWIIBHOE cooTBETCTBUE; () O
THUIIA C BBIOOpOM - OCTaJIbHBIE CITy4Yan
OJTHOTO MPABUITHLHOTO
(1uz4)
3a/IaHMsl 3aKPBITOTO 4,5 1 Gamn 1 6 - monHOE MpaBWIIbLHOE cooTBETCTBUE; O O
THUIIA C BBIOOpOM - OCTaJIbHBIE CITy4Yan
OJTHOTO MPABUIHLHOTO
OTBETA TI0 CXEME:
«BEpPHOY»/ «KHEBEPHO»
3a/IaHMsI 3aKPBITOTO 6,7 2 Gamta 2 © — TONHOE TMpaBUIBHOE COOTBETCTBHUE
THIIA C BEIOOpOM (mocnmenoBaTeNIbHOCTh  BapHAaHTOB  OTBETA
HECKOJIbKMX MOKeT OBbITh T000ii); 1 6 — ecnu momyIieHa
MIPABWIBHBIX OTBETOB olHa ommMOKa / OTBET MPABHILHBIA, HO HE
(3 u3 6) 1oJiHbIHM; 0 6 — OcTaJIbHBIE CITyYan
3aJIaHuUs 3aKPHITOTO 8,9 2 dayuta 2 0 — MoJHOE MPAaBHIILHOE COOTBEeTCTBHE; 1 O
TUTIA HA YCTAHOBJICHHE — eclu JOomylleHa oJHa ommuOka / OTBET
coOTBeTCTBUS (4 Ha 4) MpaBWIbHBIN, HO He mnonHblf; 0 6 —
OCTaJbHBIC CITyYau
3a/IaHKEe 3aKPBITOTO 10, 11 2 Oamna 2 6 — MOJTHOE TIPaBUIILHOE COOTBETCTBHE; 1 O
TUTIA HA YCTAHOBJICHHE — eclii JOomylleHa OJHa omwubOka / OTBET
MOCIIEA0BATEIbHOCTH NMpaBUIbHBIA, HO He TmOoiHBNG, 0 O —
OCTaJbHBIC CITyYau
3aJIaHUsT OTKPBITOTO 12,13 3 6ayma | 3 6 — moJTHOE MpaBWIIbHOE COOTBETCTBHE; O O
THUIA C KPATKUM — OCTaJIbHBIE CITyYaHu.
OTBETOM
3a/IaHMs OTKPBITOTO 14, 15 S506amioB |5 06 — TMONHOE TNPABWIBHOE COOTBETCTBHE;

€CJIA JIOTMYIICHA OJIHA OIMINOKa/HETOYHOCTh /
OTBET NMPABWJIbHBIN, HO HE TMOJHBIN - 3 Oaa;
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€ClI JIOMyIIeHO Oojee OIHOW OmUOKK /
OTBET HEMPaBUJIbHBIN / OTBET OTCYTCTBYET —
0 6amnoB
dopmupyemast Nupukatopsl ¢()OPMUPOBAHHOCTH KOMIIETEHIMHU
KOMIIeTCHIUA
I1K-2. CriocoOeH ocylecTBIATh e [IK-2.2 [IpumensieT OCHOBBI T€OpUH (PyHIaMEH-
neJarorun4ecKyro ACATEIIBHOCTD 110 TaJbHBIX U MPUKIATHBIX pa3/ieJIOB XUMHUH (HEOpraHH-
IPO(UIBHBIM IIPEIMETAM YECKOM, aHATUTUYSCKOM, OPTaHMYECKOH, PU3NICCKOM,
(IMCHMIUIMHAM, MOZYJISIM) B paMKax xumur BMC, XUMHUYECKHUX 0C HOB OMOJIOTHYECKUX
IPOrpaMM OCHOBHOT'O OOIIETO MPOIIECCOB, XUMUYECKON TEXHOJIOTUH ) JUIsl PELICHUS
cpenHero obmiero 0opa3oBaHusl. TEOPETUYECKUX U MPAKTUYECKUX 3a/1a4.

3ananue 1. Kakoe u3 mnepeyHcIeHHBIX COeJIMHEHMH SIBJsIETCSl NMPUMEPOM HNPHPOIHOTO
reTepouenHoro mojumepa?

1. [MonmuaTunieH

2. HatypaJbHblil Kayuyk

3. benox

4. Lemnrono3a

Ortger: 3

3aganue 2. Jlyig xakoro mporecca XapakTepHa CTaius POCTa IEMH 3a CYET MPUCOCTUHCHUS
AKTUBHBIX YaCTHUI K MOHOMEPY?

1. INonukoumeHcaus

2. IMonumepwuzanus

3. CtpykTypupoBaHue

4. JlecTpyKuus

Ortser: 2

3ananue 3. Kakoe cBOicTBO MOJTUMEPOB HanGoJIee HATJISIHO J€EMOHCTPUPYET UX OTJIHYHE
OT HU3KOMOJIEKYJIIPHBIX BellleCTB B IKOJIbHOM JKCIepuMeHTe?

1. Temneparypa KuneHus

2. BrIicokasi BSI3KOCTh PacTBOPOB

3. DIEKTpOIPOBOTHOCTH

4. TInoTHOCTD

Otger: 2

3ananue 4. YrBep:xkaeHue: «Bce npupoaHbIe MOJTUMEPBI SIBJISIOTCH OHOAErpagupyeMbIMu».
1. Bepno

2. HesepHo

Ortser: 1

3ananue 5. YTBep:kaenue: «IlosmkoHAeHcanusi Bcerjga CONMPOBOXKIAETCS BblIeJeHHEM
HH3KOMOJIEKYJISIPHOTO MPOAYKTA,

1. Bepno

2. HesepHo

Ortger:1

3ananue 6. Kakue u3 nepeyucjieHHbIX NPOLECCOB OTHOCATCS K PeaKIUsIM MOJUMepU3auumn?
(Bbi0epure n1Ba wiu 00jiee BApUaHTA)

1. Ilonyuyenue nonunponuieHa U3 NponuieHa

2. Tlony4eHue NOJIMBUHWIXJIOPUA U3 BUHWIXJIOPH A
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3. IlonydeHue karpoHa U3 g-KanpoiakTama

4. T'uaponus HeTroI03bl

5. JlecTpykius kpaxmaina

6. [Momyuenue GpeHOIPOPMATHACTUIHON CMOJIBL.
Ortser:1, 2

3ananme /. Kakme MeToabl HCCJIEA0BAHUS MOJMMEPOB MOKHO AJANTHPOBAThL [JIsl
IIKOJIBHOTO 3KcniepuMenTa? (BboiGepure 1Ba nim 00j1ee BApMAHTA)

1. Ompenenenue pacTBOPUMOCTH

2. VI3yyeHne TepMHUUECKUX CBOWCTB

3. DJeKTpOHHAasi MUKPOCKOIIHS

4. SIMP-cniekTpockonus

5. UK-cnexktpockonus

Otser: 1, 2

3aganue 8. YcraHoBHTe COOTBETCTBHE MEK/1Y OJTMMEPOM U €ro PpUMeHeHHeM:

ITomumep IIpumenenne
1. lonusTHnen A. [Ipou3BOACTBO BOJIOKOH
2. IlonuBUHUIXIOPUL] b. YnakoBounble MaTepuaisl
3. [lonuctupon B. UsrotoBnenue Tpyd
4. TlonunponuiiexH I'. TennmonzonsMOHHBIE MAaTEPUAIIBI

Ortser: 1-b, 2-B, 3-T", 4-A

3aganue 9. YcraHoBHTE COOTBETCTBHE MEK1Y THIIOM NOJHMEPA M €ro XapaKTepUCTHKOM:

Tun nmonumepa XapakTepucTuka
1. TepmorutacTsl A. He nnaBsiTcs pu HarpeBaHUMU
2. Peaktomnnactel b. CriocoOHBI K HEOJHOKPATHOMY
Pa3MATYECHUIO
3. DnacroMepsl B. O6magatoT BRICOKOI 2TaCTHUHOCTHIO
4. Bonokna I'. ImeroT BBICOKYIO ITPOYHOCTH Ha PA3PhIB

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

3aganue 10. YcraHoBHMTe NPAaBHWIBHYI0 IOCIEI0BATEIbHOCTh CTAIHH IOJYYCHHS
MOJIMITHJIEHA BHICOKOTO 1aBJICHUA:

1. MHunmmrpoBaHue peakiuu

2. OuncTka MOHOMEpaA

3. Cymika 1 rpaHyJIMpOBaHKE MOJIMMEPA

4. Poct nonumepHoOU Lenu

5. OTnenenue HeNpopearnpoBaBILIEro MOHOMEPA

Otset: 2,1,4,5,3

3apanme 11. Pacnosioxkure B NMPaBWIBHOM I0CJ€I0BATEJIBbHOCTH 3Tanbl GOpMUPOBAHUS
HA/IMOJIEKYJISIPHOI CTPYKTYPbI NOJIMMEpPOB:

1. OGpa3oBaHn€e KPUCTALITUISCKUX 00IacTei

2. ®opMHUpPOBaHUE MAKPOMOJIEKYJI

3. OGpa3oBanue 1100y

4. BoznukHoBeHUe GuOpUILI

Otset: 2,1,4,3

3aganue 12. Kak Ha3piBaeTcs npouecc coeMHEHNsI MOJIEKYJ MOHOMEPa B MAKPOMOJICKYJTY
0e3 o0pazoBaHMs MOOOYHBIX MPOAYKTOB?

Otger: [lonumepuzanus
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3ananue 13. Kakoii mporiecc JIEKUT B OCHOBE TIEPepadOTKHA TEPMOTUIACTUYHBIX MTOJTUMEPOB?
OtBet: TepMoIIacCTUUHOCTH

3ananue 14. O0bsicuuTe, kKak 3HaHue xumuum BMC mnomoraer pemiuTb COBpPeMEHHYIO
IKOJIOTHYECKYI0 PO0JIeMy, CBAA3AHHYIO € INIACTUKOBBIMH OTXO0AAMH.

IIpumepHBbIii OTBET:

Xumust BMC u npo6iiema 1miiacTHKOBBIX OTXO0JI0B

3nanue xumun BMC sBnsercs ¢pyHIaMEHTOM sl pelieHHsI TPpOoOIeMbl MIIaCTUKOBBIX OTXOJIOB,
TaK KaK I03BOJISIET ITOHATH:

[TpyunHBl yCTOMYMBOCTH OTXOJ0B: BONBIIMHCTBO IUIACTUKOB (IIOJMATUIIEH, IOJIUIIPOIIUIIEH)
WHEPTHBI ¥ HE TOJBEPKEHbI OBICTPOMY THAPOIIN3Y WM OKUCICHHUIO B IPUPOJE U3-3a IPOYHOCTU
XUMHYECKHX CBSI3€il B MAKpOMOJIEKYJIe B THIPO(HOOHOCTH.

IlyTu pemenus:

2. Penuxnusr (nmepepabotka): [loHMmaHue TOro, 4ro MOJMMEPHl MPU HArPEBAHUU MOTYT
pa3MsArdarbes (TEpMOILIACTBI) TIO3BOJISIET OCYIIECTBIATH HX BTOPUUYHYIO MTEPepadbOTKy.

3. Xwumuueckass nenonumepusanus: Hexoropele nonumepsl (Hanpumep, [I9T®) moxHO
paciuienuTh Ha MOHOMEpPHBI, KOTOPBIE 3aTEM CHOBA MCIOJIb30BaTh JJIs CUHTE3A.

3apanue 15. OnummTe 0CHOBHBbIE BU/BI IeCTPYKINHU moauMepos. Kakue craduimzaropsl u
KAKMM 00pa3oM MCHOJB3YIOT JJIsl 3aMelJieHusi 3Toro mpouecca? OObsicHMTE, MOYeMYy
nouBuHIIXJI0pua (IIBX) moaBepxkeH 1ecTpyKIUM NMPH nepepadoTKe U KAKOB MEXaHM3M
ero crabuiausanumn?

Pa3BepHyThIii OTBET

1. OcHoBHBIE BUBI JeCTPYKIHH MOJTUMEPOB

JecTpyKiusi — 3TO MpoLecC HAPYIICHUS] XUMHUECKOTO CTPOEHUS M YMEHBILECHHS MOJIEKYISIPHOU
Macchl OJIMMEpPA, TPUBOIALINHN K YXY/IIIIEHUIO €70 CBOMCTB (MPOYHOCTH, JIACTUYHOCTH, 1IBETA U
T.11.). OCHOBHBIE BUJIBI:

Tepmuueckass IeCTPyKUMsS: TNPOUCXOIUT IIOJA JEWCTBHEM BBICOKOM TeMIiepaTypbl. Moxker
IIPOTEKATh 110 MEXAHU3MY:

CrnygaitHoro pa3pbiBa: Pa3pbiB cBsizeil MPOUCXOIUT CTATUCTUYESCKHU IO BCEH IIETH.
Koneu-B-koner: OTuienyieHe MOHOMEPOB € KOHIIOB LENH (AETOJUMepHU3alHsl), XapaKTepHO AT
nonuMerunMmerakpuiara (IIMMA).

PaaukanbHO-IIENMHOMY MEXaHU3MY C dTallaMyd MHULMUPOBAHMS, pOCTa U 0OpBIBA IIETIH.
OxucnuTenbHas JeCTPYKIUS: IPOTEKAET MO/ JEHCTBUEM KUCIOPOAa BO3/1yXa, YaCTO YCKOPSIETCS
IOpU HarpeBaHWu (TEPMOOKHCIUTENIbHAS NECTPYKUMs) HIM moj neictBueM Yd-uznyueHus
(porookucnuTenbHas AECTPYKIM). SABISE€TCS OCHOBHOW MPUYMHON CTapeHUs MOJHOIEPUHOB U
Kay4yKOB.

Mexannyeckasi JeCTpyKUHUS: TPOUCXOIUT TMOJ JEHCTBHEM MEXAHUYECKUX HamNpsKeHUN
(HampuMep, NpH HepepadoTKe B IKCTpPYJEpe), MPUBOJAS K pa3pblBy XUMHUECKUX CBs3€H U
00pa30BaHUIO0 MaKpPOPaAUKAIIOB.

I'maponutnueckas necTpyKuus: XapakTepHa sl MOJIMMEPOB, COAEPKAIIMX T'MIPOIU3YyEMbIE
CBs3M (CIIOXKHOX(UpPHBIE, aMUAHbIE, ypeTaHoBble). IIpoTexkaeT B HpPUCYTCTBUH BOABI, YacTO
KaTaJIM3UPYETCsl KUCIOTaMU WM IeJIouaMu (HarpuMep, JeCTPYKIMs MOoNMITHIeHTepedTanara
(I127)).

PaguannonHass JecTpyKIUs: BBI3BIBAETCS JACUCTBUEM HOHM3HMPYIOLIETO H3ITydeHHs (y-Iy4H,
AIIEKTPOHHBIE TTYUYKH).

buonoruueckass AeCTpyKUUS: MPOUCXOAUT TMOJ JEHCTBHEM (EPMEHTOB MHUKPOOPTaHHU3MOB
(HampuMep, AECTPYKITUS EJUTII036I i monu-3-ruapokcudytupara (I1I'B)).

Ha mnpaktuke 5TH BUABI YacTO MPOTEKAIOT OJHOBPEMEHHO (HAmpuMmep, TEepMO-MEXaHo-
OKHCTUTENbHAS ACCTPYKIHS TpU TTepepadoTKe).

ITouemy IIBX nmoaBep:keH aecTpykuuu?
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[IBX tepmuuecku HecTaOWIeH yxke mpu Temmeparypax nepepadotku (160-200°C). OcHoBHBIE
PUYUHBL:

1. JlaouabHocTh cBsa3u C-Cl: Hamuuue xymopa co3maer mosisipHbIe CBSI3H, a COCEIHHE XJIOPCO-
neprkainue rpymisl ocnadisirot cBs3b C-Cl B xnopammnbhbix pparmenrax (-CH=CH-CHCI-), ko-
TOpbIE BCET/ia MPUCYTCTBYIOT B MOJUMEPE U3-3a OCOOCHHOCTEH CHHTE3a.

2. O6paszoBanmne HCI: [Ipu HarpeBaHUU MPOUCXOUT OTIICILICHUE MOJICKYJIBI XJIOPOBOIOPOA
(HCI) ot monumMepHOii 1ienu, YTO MPUBOAKUT K 00Opa30BaHMIO ABOMHBIX CBSI3€H (IIOJIMEHOBBIX I1O-
CJICI0BATEILHOCTEH ).

7 IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJOI' A, UCITOJIb3YEMBbIX
B NIPOINECCE OBYYEHUA

HNudopmManuoHHbIe TEXHOJOIMU— OOYYCHHUE B AJICKTPOHHOW 00pa30BaTeIbHON Cpejie C
LIEJIbI0 PACUIMPEHUs JOCTyna K 00pa3oBaTeIbHbIM pecypcaM, YBEIUUYEHNs KOHTAaKTHOTO B3aUMO-
NEHCTBUS C MpenojiaBaTesieM, MOCTPOSHUS WHIUBUAYAIbHBIX TPAEKTOPHI MOJITOTOBKU, 00BEK-
TUBHOI'O KOHTPOJISI U MOHUTOPUHIA 3HAHUN CTYJIEHTOB.

B o0pazoBarensHOM mpolecce Mo AUCHUIUIMHE UCTIONB3YIOTCS Cleayolrue nHpopmarm-
OHHBIC TEXHOJIOTHH, SIBJISIFOIIMECS KOMIIOHEHTaMH OJEKTPOHHOW WH(POPMAIMOHHO-00pa30Ba-
TenbHOU cpenbl BITIY:

e Cucrema 3nektpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

Cucrema «Antumiaruar.BY3y;
DNeKTPOHHBIE OMOIUOTEUHBIE CUCTEMBI;
MynbTUMEIUIHOE CONPOBOKICHNE JIEKIIMA U MPAKTHYECKUX 3aHATUH.

8 OCOBEHHOCTH U3YYEHUA JUCHUITVIMHBI UHBAJIMJAMMU U JIMIJAMHU
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbSA

ITpu oOyueHuH NIl ¢ OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10pPOBbSI IIPUMEHSIOTCS a/1all-
THUBHBIC O6pa30BaT€J'II>HI>I€ TEXHOJIOTUU B COOTBCTCTBUU C YCIOBUAMU, U3JIO)KCHHBIMU B pa3aciic
«Oco0eHHOCTH peanu3ay 00pa30BaTeNIbHOM MPOrpaMMBbIIJIsl HHBAIMIOB U JIUI C OTPaHUYEH-
HBIMH BO3MO>KHOCTSIMH 3JI0pPOBbSI» OCHOBHOM 00pa3oBaTENbHOM MPOrpaMMbl (HMCIOJIB30BaHUE
CHelHalIbHbIX y4eOHBIX MOCOOMH M JUIAKTUYECKUX MAaTepHUasoB, CIELUAIBHBIX TEXHHUUYECKUX
CpeaCcTB 00y4EeHHUsI KOJIJIEKTUBHOTO M MHAUBHUIYAJILHOTO MTOJIb30BAHHUS, IPEIOCTABIIEHUE YCIIYT ac-
CHCTeHTa (IIOMOIITHUKA), OKa3bIBAIOIIET0 00YYaIOIUMCs HEO0OX0AUMYIO TEXHUYECKYIO ITOMOIIb U
T. I.) C Y4ETOM MHAUBHUIYAIbHBIX OCOOEHHOCTEN 00yYaroIXCs.

9 CIIMCOK JIMTEPATYPbI U UH®OOPMALIMOHHbIX PECYPCOB

9.1 JIuteparypa

1. Cemuuxkos, 0./l. BeicokoMomneKkysipHble COeAMHEHH: YUeOHUK AJIs CTY . BY30B, 00Y-
gatomuxcs mo crer. «Xumus»/ FO.[[. Cemunkos. - M.: Akaaemus; Huwxauit Hosropoa: M3a-Bo
Hwxeropozckoro roc. yu-ta, 2003. - 366 c. (48 7k3.)

2. Kupees, B. B. BeicokoMouekysipHble COeIMHEHUS: Y 4eOHHK u1si GakanaBpos / B. B.
Kupees. - M.: IOpaiit, 2013. - 602 c. (7 9k3.)

3. Knenunn, B.W. Beicokomonekyssipasie coequaenus / B.W. Kiennn, ®enycenko 1.B. —
CII6.; M.; KpacHonap: Jlans, 2013. — 512 c. (5 2k3.)

4. BBICOKOMOJIEKYJISIPHBIE COCTMHEHUSI: YUeOHUK M TIPaKTUKyM Ji71st By30B / M. C. Apxka-
KOB [u Ap.]; nox penakiueit A. b. 3eauna. — Mocksa : U3parensctBo FOpaiit, 2023. — 340 c. —
(Bricuree o6pazoBanue). — ISBN 978-5-534-01322-1. — Tekcr : anexTponHsIi // OOpa3oBareb-
Has ruiatopma Opaiir [caiit]. — URL: https://urait.ru/bcode/511147

9.2 ba3bl JaHHBIX U HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMbI
1. XuMuK.ru http://www.xumuk.ru
2. DnexktponHas oubmunoreka mo xumuu http://www.chem.msu.su/rus/elibrary/
3. ITopran HayuyHo¥t nekTpoHHo oubmroTeku http://elibrary.ru/defaultx.asp
9.3 D/1eKTPOHHO-0MOTHOTEYHBIE PeCYPChI
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1. Polpred.com O630p CMU/CrnpaBounuk https://polpred.com/news
2. DBC «lOpaiit» https://urait.ru

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jlnist mpoBeZieHNs 3aHATUI JIEKITMOHHOTO M JIA0OPATOPHOTO THIIA, TPYTIIOBBIX U HHAUBUITY-
QIbHBIX KOHCYJIbTALUNA, TEKYIIEr0 KOHTPOJS M MPOMEXKYTOUHOH aTTecTaluu HCHOJIb3YIOTCS
ayJIMTOPUH, OCHAIICHHBIC Y4eOHOW MeOeIbI0, ay TMTOPHOM JOCKOW, KOMITBIOTEPOM(paMu) ¢ ycTa-
HOBJICHHBIM JIMIIEH3HOHHBIM CIIEIMATU3UPOBAHHBIM [IPOrPAMMHBIM 00eCriedYeHHEeM, KOMMYTaTO-
POM [T BBIXOJIa B 3JIEKTPOHHO-OMOIMOTEUHYIO CHCTEMY H 3JIEKTPOHHYIO HH(OpPMAIIMOHHO-00pa-
3oBatenbHyt0 cpeny BITIY, MynbTUMEIUHHBIME POEKTOPAaMHU, SKCIIO3ULUOHHBIMU 3KpaHaMH,
y4eOHO-HATTIAAHBIME TOCOOMSIMU (TaOJIHIIbI, MyJIbTUMEIMHHBIC TIPEe3CHTAIMH). J{J1s1 TpoBeIeHHS
71a00PaTOPHBIX 3aHATUN TaKKE UCIIOJIb3YETCS:

Ayn. 221 «A». JlabopaTopusi OpraHu4ecKoil XMMHH
Cron naboparopHblil 2-mecT. (4 1mT.)

Cron nuceMeHHbIH 2-mecT. (12 mT.)
Cron npenogaBatens (1 mrt.)
Cryn (33 mwrt.)

e KomMmmboTep ¢ yCTaHOBJICHHBIM JUIEH3UOHHBIM CHEIMAIU3UPOBAHHBIM MPOrpaMM-
HbIM obOecriederueM (1 mT.)

e [Ipuntep (1 mr.)

MynbrumMeauitabii npoextop (1 mirt.)

DKCMO3UIMOHHBIN SKpaH (HaBecHOM) (1 mmiT.)

Buneokamepa nudponas (2 mir.)

Ucnaputens porarmonssiid UP-1 JIT (1 mt.)

Kon6onarpesarens LT-1000, LABTEX (4 mT.)

Hacoc Bakyymusbiit SHB-5 nis ucnaputens poramonnoro UP-1 JIT (1 mrT.)
Kopo6 BeiTsixHo# 1500 IB-H (;126.) (1 mT.)

JlabGopaTtopust oprannueckoit xumuu (1 mr.)

Tymb6a 1500 IB-H «JIa6» (2 miT.)

AxBaguctususitop (1 mT.)

Bentunsarop kananeubiit KV 250L (1 mr.)

[Tpubop tuna 3JI1-02 (1 mt.)

Perynsatop ckopoctu RE 1.5 (1 mit.)

Onekrporuta 1,2 kBT (1 mT.)

Xonoguneuuk XI1T-300-14/23 (1 mmt.)

Pagnomosumerp (1 mmt.)

[ItaTuBsl 17151 MPOOMPOK, HArpeBaTeNbHBIE MPUOOPHI, TabopaTopHas ocyaa
XYUMUYECKUE PEAKTUBHI IO TEMATHKE JIA00OPATOPHBIX paboT

e  YyeOHO-HAIISIIHBIE TOCOOUS - CTaiiIbl, TAOIUIIBI, MyJIbTUMETUIHBIC TIPE3CHTALIUN
MO TUCIUIUINHE « BBICOKOMOJNIEKYIIPHBIC COCTUHEHUS.

CamocrosTenbHas padoTa CTYJCHTOB OPTaHU3YETCsl B Ay TUTOPHSIX OCHAIICHHBIX KOMITh-
IOTEPHOM TEXHUKOM C BHIXOJIOM B AJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO Cpey By3a,
B CHEIMATH3UPOBAHHBIX JIA0OPATOPHUSX IO IUCIUILTHHE, a TAKKE B 3aJlaX JOCTYIIA B JIOKATBHYIO
cetb BI'TIY.

Hcnoan3yemoe nporpammuoe odecnedenune. Microsoft® WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Microsoft® Of-
ficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV 1License LevelE
Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate Linux.

Pa3zpa6orumk: Yaraposa O.B., kannumat XuMH4YECKUX HAYK, TOIEHT Kadeapbl XUMHH.
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11 IUCT UBSMEHEHHUH U JOTOJTHEHUM

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/I nas peamuzanuu B 2023/2024 yu. r.

Pabouas mnporpamMma IUCHMIUIMHBI TIepECMOTpeHa, OOCyXaeHa U ojo0peHa s
peanu3anuu B 2023/2024 yaeObHoM roay Ha 3acenanuu kadeapsl (mpotokon Ne 9 ot 28 utons 2023
r.). B PI1/] BHECEHBI ClleyOIIE U3MEHEHUS U IOTIOJTHEHUS:

No uzmenenus: 1

Ne crpanuisl ¢ m3menenuem: 30
B Pazznen 9 BHeceHbI H3MEHEHHUS B CITUCOK JIMTEPATYPbI, B 0a3bl TaHHBIX U UHPOPMAIIOHHO-
CIPAaBOYHBIE CHCTEMBI, B 3JICKTPOHHO-OMOIMOTEUHBIC peCcypChl. YKa3aHbl CChUIKH,
o0ecrneunBaroIye J0CTYN 00y4YaroMMCs K 3JIEKTPOHHBIM YU€OHBIM U3/IaHUSM U
AIEKTPOHHBIM 00pa3oBaTenbHbIM pecypcam ¢ caiita PI'BOY BO «BI'TIY».

YT1Bep:kaenue usmMmenenuii u qonojHenuii B PILJI nias peanuzanun B 2024/2025 yu. r.
PaGouass mporpamma IUCHUIUIMHBI TEpPECMOTpeHa, oOcyxaeHa U oao0peHa i
peaymmsaryu B 2024/2025 yuebroM roy Ha 3aceqanuu kadeapsl (mporokon Ne 8 ot 30 mas 2024

T.).

YT1Bep:kaenue u3meneHuii u qonojHenui B PIIL nus peanuzanun B 2025/2026 yu. r.
Pabouass mporpamMma TUCHUIUIMHBI TIEPECMOTpPEHA, OOCYyXJeHa U oao0peHa yis
peanuzanuu B 2025/2026 yyeOHoM roay Ha 3acenanuu kadeapsl (mpotokos Ne 6 ot 26 mapta 2025

r.).

YT1Bep:kaenue usmenenuii u qonojHenuid B PILJI nias peanuzanun B 2026/2027 yu. r.

PaGouass mporpamma TUCHUIUIMHBI TEPECMOTpeHa, o0OCyXaAeHa U ojao0peHa s
peanuzanuu B 2026/2027 yueOHOM rofy Ha 3acenanuu kadeapsl (mporokon Ne ot 2026
r.). B PI1/] BHECceHbI crieyronye n3MEeHEHUs U TOTIOTHEHHUS:

Ne u3MeHeHH:
Ne cTpanuIBI ¢ H3BMEHEHUEM:
HckmounTh: Bxirounts:




