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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Heap aMCUMIUIMHBI: 3HAKOMCTBO CTY/IEHTOB C OCHOBAMU HAYKH O IMOJIMMEPAX U €€
BOXHEUIIMMHU MTPAKTUYECKUMHU MPUIIOKEHUAMH; (POPMUPOBAHUE Y CTY/ICHTOB 3HAHUHN M YMEHHIA,
MO3BOJIAIOIINX MMPUMEHITh OCHOBHBIE TEOpETHUecKOoro nojoxeHus kypca BMC k Ouononumep-
HBIM 00BEKTaM.

1.2 MecTo aucuuniuubl B cTpykrype OOIL:

JucuumnuuHa «BbICOKOMOJIEKYIISIPHBIE COEAMHEHUS» OTHOCHUTCA K JUCLMILIMHAM IIpe.-
METHOT'O MOAYJIS IO MPOPIITI0 «XUMUS» YacTH, (GOPMUPYEMOIl yYaCTHUKAMHU 00pa30BaTeIbHbIX
otHomeHui, 6sioka b1 (b1.B.02.03).

Jlnst ocBOEHUs TUCHUILIMHBL «BBICOKOMOJIEKYIIIPHBIE COEIUHEHHUS» CTYJEHThl MCHOJIb-
3YIOT 3HaHMS, YMEHUs, c(pOpMUpOBaHHBIE B XO/€ U3yYeHUH AUcUUIUIMH «Heopranudeckas Xu-
Mus», «Opranudeckas XuMus», «Pusndeckas xumusn», «Komnonanas XxuMusy».

1.3 JucuuuinHa HanpasjeHa Ha GopMHPOBaHHe CJeIYIOIMX KOMIIeTeHIMIi:

- IIK-2. CiocoGeH oCylIeCTBIATh NeIarorn4ecKyro AesITeNbHOCTD MO MPOGUIBHBIM MPE/-
MeTaM (IMCIMIUIMHAM, MOAYJISIM) B paMKax MpPOTrpaMM OCHOBHOTO OOIIETO W CPEIHEro 0O0IIero
obOpazoBaHwUs.

o [1K-2.2 IIpumensieT OCHOBBI T€OpUH (HyHIAMEHTAIBHBIX U MIPUKJIAIHBIX Pa3aeIoB XUMHUH
(HEOpPraHMYECKOM, aHATMTHYECKOM, OpraHu4YecKou, puzudeckoit, xumuun BMC, XuMHu4uecKkux oc-
HOB OMOJIOTMYECKUX MPOLIECCOB, XUMUUECKON TEXHOJIOTUN) AJIsl PELICHUS TEOPETUUECKUX U MPaK-
TUYECKHUX 3a]1a4.

1.4 IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs. B pe3ynbrare usyueHus IUcCLu-
IUITMHBI CTYACHT JOJIKEH

- 3HATh:

¢ hu3nyecKre 1 XMMUYECKHE CBOMCTBA BEIIECTB U HOPMbI TEXHUKH 0€301TaCHOCTH MPH pa-
60Te ¢ HUMH.

® CTaHJapTHBIE METO/Ibl NIOJyYEHUS, UIEHTU(PUKALIMU U UCCIIEJOBAaHHS CBOMCTB BEILLIECTB
U MaTepuasoB, IpaBuiia 00paboTKU 1 0(OPMIICHHS pe3yJIbTaTOB padOTHI,

- YMeTh:

® IPUMEHSATH 3HAHMSI O BPEAHBIX U OMACHBIX CBOWCTBAX BEIECTB MPU pabOTEe ¢ HUMHU, IIPO-
BOJIUTDH OLIEHKY BO3MOKHBIX PHUCKOB.

® [IPOBOJUTH NPOCTHIE XUMUYECKHE ONBITHI 110 MPEUIaracMbIM METOJUKAM.

- BJIaJIeTh:

® HaBBIKaMU ITPOBEJICHUS OLIEHKH BO3MOXHBIX PUCKOB IIpU paboTe ¢ XUMUYECKUMHU Bellle-
CTBaMH.

® 0a30BBIMH HABBIKAMH MPOBEIEHUS XUMUYECKOTO SKCIIEPUMEHTA U OPOPMIICHHSI €TO pe-
3yJIbTATOB.

1.5 O0mas TpyA0eMKOCTh AMCUMILIMHBI «BBICOKOMOJIEKYISIPHbIE COCAUHEHHUS» CO-
craBisieT 3 3aueTHbIX eaunmIl (nanee — 3E) (108 gacoB).

[IporpamMma npegycMaTpuBaeT M3ydeHHE MaTepuaia Ha JEKUUAX U JJabopaTOPHBIX 3aHs-
tusix. [Ipeqycmorpena camoctosaTenbHas padboTa CTYASHTOB 10 TeMaM U paszzaenam. [IpoBepka 3Ha-
HUH ocyllecTBIsIeTcs (PPOHTAIBHO, MHAUBUAYAIBHO.

1.6 O0bem AMCHMIIMHBI M BUABI Y4eOHOI 1esiTe IbHOCTH

O0beM IMCUMIIMHBI M BUAbI Y4e0HOM AesATe1bHOCTH (04Hast popma o0yueHust)

Bup yueOHoil padoThl Bcero yacos Cemectp 7
OO61mas TpyI0eMKOCTh 108 108
KonraktHas pabora 64 64
Jlexnun 26 26
JlabopaTopHbie pabOThI 38 38
CamocrosTenbHas pabora 44 44
By uToroBoro KOHTpOIIS: 3a4ET




2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

Y4eOHO-TeMaTHYeCKHi TJIaH (04HAsA (popMa 00yUeHUs)

B AyIuTOpHBIE 3aHATHS Camocro-
Ne HaumenoBanue TeM (pa3aesioB) cero JIaGopaTop- | sAiTesqbHan
yacoB | Jlekuuu
Hbl€e 3aHATHS padoTa
| OO6urue cBeeHNsI 0 BHICOKOMOJIEKY- 12 4 8 8
JISIPHBIX COeTHHEHHAX
1. | OcHOBHBIC IOHATHS U ONIPEACIICHUS. 2 2
Knaccugukanus nonumepon
2. | CBoiicTBa MaKpOMOJICKYJI 2 2
3. | Jlabopamopnas paboma 1. Kaue- 4 2
CMBEHHbIU 2JIeMEeHMHbLI AHATU3 NOJIU-
mepa.
4. | Jlabopamopnas paboma 2. Onpede- 4 2
JleHue QYHKYUOHAIbHBIX 2PYIN 8 CO-
cmaee noaumepa.
Il | Cunre3 nojumepoB 19 7 12 12
5. | PagukanbHas v MOHHAS IOJTUMEpPH3a- 3 2
s
6. | Comonmmepuzanus 2 2
7. | [lonukoHneHcanums 2 2
8. | Jlabopamopnas paboma 3. Ilonyue- 4 2
HUe NONUCUPOILA MEMOOOM NONUME-
puzayuu
9. | Jlabopamopnas paboma 4. Ilonyue- 4 2
Hue nonusmuieHghmanama KOHOeHca-
yuell SMULeH2IUKONA U pmanesoco
aneuopuoa
10. | Jlabopamopnuasi paboma 5. Cunmes 4 2
mepmocmaounuzamopa I1BX u
oyenka e2o 3ppexmusHocmu
111 | Xumuuyeckue cBoiicTBa MAaKpOMO- 16 6 10 10
JIEKYJ
11. | Peakuuu, He MPUBOASIIUE K U3MEHE- 3 2
HUIO CTETICHH ITOJIMMEPHU3aI[UN MaK-
POMOJIEKYT
12. | Peakuuu, nmpuBOISIINE K H3MEHEHUIO 3 2
CTETICHH MOJIMMEPHU3AIUU MaKPOMO-
JEKYIT
13. | Jlabopamopuas paboma 6. Onpede- 4 2
JleHUe COOEPAHCAHUSL MEMUIMEMAKPU-
aama
14. | Jlabopamopuas paboma 7. H3zyuenue 4 2
9MOKCUOHOU CMOJIbL
15. | Jlabopamopuas paboma 8. [lecmpyx- 2 2
yus u OeHamypayusi NpUpOOHbIX NO-
JIUMEPO8
IV | CtpykTypa u pu3NKO-MeXxaHuye- 5 3 2 6
CKHe CBOWCTBA MOJMMEPHBIX TeJ
16. | Arperarnsie, (ha3oBbie U (pU3NUECKHEC 3 4

COCTOSAHUA TTOJIMMCPOB




17. | Jlabopamopuas paboma 9. Hzyuenue 2 2
KUHeMUKU HAOYXaHUsL CULUMbIX NOJIU-
Mepos
V | PacTBOpBI BBICOKOMOJIEKYISIPHBIX 4 4 4
coeuHeHu
18 | TepmonuHaMuKa PacCTBOPOB MOJIMME- 2 2
pOB.
19 | CpoiicTBa pacTBOPOB MOJUMEPOB 2 2
VI | BaxkHeiilnue npeacTaBuTe I MOJIHU- 6 2 4 4
MepOB U UX MOJy4eHHe B MPOMBIIII-
JICHHOCTH
20 | [Imactomepsl, 31aCTOMEPHI, CHHTETH- 2 2
YeCKHEe BOJIOKHA, JIAKOKPACOYHBIC Ma-
TEPHAITBI
21 | Jlabopamopnas paboma 10. Xumuue- 4 2
cKUe C8OUCMBA B0I0KOH
HUTOI'O | 108 26 38 44
HNuTepakTHBHOE 00yUYeHHE MO THCIMIIJIHHE
Bun Dopma Koa-Bo
Ne HaumenoBanue TeM (pa3aesioB) HHTEPAKTUBHOIO
3aHATHSA 4acoB
3aHATHA
1. | Jlabopamopnas paboma 1. Kauecmeernnuwiii JIP Kelc-3a1aHue 4
9/IeMEeHMHbIU AHAIU3 NOAUMepA.
2. | Jlabopamopnas paboma 2. Onpedenerue JIP MIPOCKT 4
DYHKYUOHANILHBIX 2PYNN 8 cOCMase NOJU-
mepa.
3. | Jlabopamopuas paboma 8. Jlecmpyxyus u JIP Keiic-3a1aHmne 2
OeHamypayusi npUpOOHbIX NOIUMEPOS
4. | Jlabopamopnas paboma 10. Xumuueckue JIP MIPOEKT 4
CBOUCMBA 80JIOKOH
UTOro 14/38=36,84 %

3 COAEP KXAHUE TEM (PA3JEJIOB)

OBIIME CBEJIEHNMA O BEICOKOMOJIEKYJISIPHBIX COEJMHEHMAX

[Tonumep, onuromep, COOTHOIIEHUE TIOHITHI «ITOJIMMEP» U «BBICOKOMOJICKYJISIPHBIE CO-
eauHeHus». MakpoMoseKyna U ee XMMUYEeCKOe 3BeHO. BaxkHeilue cBoiicTBa MOJUMEPHBIX Be-
IIECTB, 00YCIOBICHHBIE OOJIBITUMHU pa3MEPaMH U LETTHBIM CTPOEHUEM MaKpPOMOJIEKYJ, KOTOPHIS
OTIPEICIISAIOT X MPAKTUYECKYI0 3HAYUMOCTh KaKk 0CO00ro pojia MaTepraioB, UX OHOJIOTHYECKOe
3HaueHue. CTeneHp MoJMMEPHU3allui U KOHTYpHas JirHa 1nenu. [lomuaucnepcHocTh. Y cpeaHeH-
HBIE MOJICKYJISIPHBIE MACCHI (CpeHEUnCcIoBast U cpeqHemaccoBas). Konuryparus, crepeoxumust
U KOH(popMaIus enH.

Knaccudukanus nomumMepoB B 3aBUCUMOCTH OT MPOUCXOKICHHS, XHMHUECKOTO COCTaBa U
ctpoenust moaumepa. [IpupoiHbie, HICKYCCTBEHHBIE U CHHTETUYECKHE TTOTMMepbl. OpraHudecKue,
HEOPTraHUYECKHE, JIIEMEHTOOPraHUYECKUE MonuMephl. JIuHelHble, pa3BeTBICHHbBIE, CIIUTHIE MO-
auMepsl. ['omomnonumepsl, conmoauMepsl. biiok-comonmmmepsl, MPUBUTHIE COMOJIMMEPHI. [ omorien-
HbIE Y T€TEPOLICTIHbIE TOJIUMEPHI.

CBs13b THOKOCTH MAaKpPOMOJIEKYJI C UX XUMHUUYECKUM CTPOCHHEM: (PaKTOPHI, BIHSIIONINE HA
THOKOCTh pealbHBIX Iened. YHopsaoueHHbIe KOH(POPMAIMH H30JIMPOBAHHBIX MaKpPOMOJCKYI
(monumenTr b, OEIKH, HyKICHHOBBIC KUCIIOTHI).

CHUHTE3 IIOJIMMEPOB
PapukanbHas nomumepuzanus. MHUIMMpOBaHUE paguKaIbHOM MOJMMEPU3ALMU. THIIBI
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UHHUIMATOPOB. Peakiuu pocra, 0OpbIBa U nepeaayu 1enu. BiausHue Temneparypsl 1 KOHIIGHTpa-
LIMY MHALINATOPOB HAa CKOPOCTb PaJIMKaJIbHOM MTOJINMEPU3aLUHU, MOJICKYIIIPHYIO MacCy U MOJIEKY-
JSIpHO-MaccoBoe pactpeneneHue noiaumepa. Cononumepusanus. OTHOCUTENbHAS PEAKIIMOHHAS
croco0HOCTh MOHOMEPOB. CIOCcOOBI IPOBEIEHUS pailuKaIbHOM MOJIMMEpU3aIUH.

HNonnas nommmepusanus. KarnoHHas nonumepusanus. XapaKTEPUCTUKA MOHOMEPOB,
CHOCOOHBIX BCTYNaTh B KATHOHHYIO oauMepu3anuio. Katanuzatopsl. Poct u orpannuenue pocra
LENel TPU KATHOHHOW MOJIMMEPU3ALMHU. BivstHue npupoabl paCTBOPUTEIIA.

AHMOHHas noaMMepH3anus. XapakTepucTUKa MOHOMEPOB, CIIOCOOHBIX BCTYINATh B AHUOH-
HyI0 nosmMepusanuro. KaranusaTopsl aHMOHHOW mnonumepusauuu. MHunuupoBaHue, pocT U
OrpaHMYEHUE POCTA LENeH IPYU aHMOHHOM NonuMepu3anuu. «KuBbie» LEnH.

[Tonukonnencauus. Tumel peakunii noaukoHaeHcau. OCHOBHBIE PA3JINYMS TOJIUMEPU-
3allMOHHBIX U MOJMKOHIECHCALIMOHHBIX MpoleccoB. [IpoBeneHne NOIMKOHAEHCAUU B PACILIaBE,
pacTBope M Ha TpaHulLe pasaena ¢as.

XUMHUYECKUE CBOMCTBA MAKPOMOJIEKYJI

OCOOEHHOCTH XUMHUYECKOTO TIOBEACHUS MAKPOMOJIEKYJI. XUMUYECKHE PEaKIuy, He Tpu-
BOJSIIME K M3MEHEHHIO CTEIIEHU NOJMMEpHU3aluu MakpoMousiekynd. [lonumepananioruusele u
BHYTPHUMOJIEKYJISIpHBIE ITpeBpalieHus. [Ipumepbl NCI0Ib30BaHuUs OJIMMEPAaHATIOTMYHBIX IIPEBPA-
LICHUH U BHYTPUMOJIEKYJISIPHBIX PEAKLMM ISl TOJIy4E€HHs] HOBBIX IIOJIMMEPOB.

XHWMHMYECKHUE PEAKIINU, IPUBOISIINAE K U3BMEHEHHIO CTEIICHU ITOJIMMEPU3ALUU MAKPOMOJIe-
KyJl. MexmonexkynspHble peakuuy. CIIMBaHME NOJIMMEPHBIX Leneil. BylkaHu3anus Kay4yKoB.
Mexanu3m Bynkanuzanuu. Jlyonenne koxu. @opMoBaHUE TOTMMEPHBIX M3ACTHA U3 PEAKIINOH-
HOCIIOCOOHBIX OJIMTOMEPOB (OTBEp:KIeHHE). DMOKCUAHbIE cMobl. Kien.

Hectpykuus. Pacuienyienne noiaMMepHBIX Lenel 1o BIUSHUEM XUMUYECKUX U (pu3nye-
CKMX BO3JI€UCTBUI. MexaHu3M LIENHOM U cilydaiiHoU nectpykiuu. Jenonumepuszanus. Tepmuue-
CKasi, MeXaHn4ecKast, (GOTOXUMHUYECKasi NECTPYKIUH. [ mapomuTryeckas U OKHCIUTEIbHAS Je-
CTPYKLUU. POJIb IECTPYKIIUU NIPU YTUIIU3ALUH [TOJIMMEPOB.

CTPYKTYPA Y ®U3UKO-MEXAHUYECKUE CBOMCTBA ITOJIMMEPHBIX TEJI

ArperaTHble, (ha30Bble U PU3NUECKUE COCTOSHHS TOJTUMEPOB.

CaoiicTBa aMOp(HBIX NOAUMEPOB. TpHu (U3NYECKUX COCTOSHUS. TepMOMEXaHUYECKUe
KpHUBBIE aMOP(HBIX MOJIUMEPOB.

Creknoobpa3Hoe cocTosiHMe. BpicokoanacTuueckoe coctosiHue. BsazkoTekyuee cocTosHue.

PACTBOPBI BEICOKOMOJIEKVJIIPHBIX COEJMHEHUN

[ToBeneHre MaKpOMOJIEKYJI B pacTBOPE U €ro 0COOEHHOCTH 10 CPAaBHEHUIO C IOBEIEHUEM
HU3KOMOJIEKYJISIPHBIX BemlecTB. OTKIOHEHUS OT UACATbHOCTH U UX npuuuHbl. Heorpanndyennoe
U OrpaHUYEHHOE HabyXaHUe.

BsskocTe pazbaBieHHBIX pacTBOpoB. IIpuBeneHHas M XapaKTEpPUCTHUECKas! BSI3KOCTH.
CBs13b XapaKTEPUCTHUECKOH BA3KOCTU C MOJIEKYJIIPHOM Maccoil U co CpeHUMH pa3MepaMH Mak-
pomoiiekyin. Bucko3umeTpus Kak METOJ OIPEAEICHUs CPEAHEBA3ZKOCTHOU MOJIEKYJIIPHON MacCChI.

BAXHEMIIUE ITPEJCTABUTEJIM ITOJIUMEPOB U UX TIOJIYYEHUE B ITPO-
MBIIJIEHHOCTHU

Baxneiimne npeactaBUTENM IUIACTOMEPOB: MOJIMATUIIEH, MOJUCTUPOI, MOJUBHHHIIXIIO-
pHI, TONUTETPAPTOPITUIICH, ITOJIMAKPUIIATHI, TOJTUKAPOOHATHI, ()EHOMIIACTHI, AMUHOILIACTHI.

DnactoMmepsl (KpaTKHUe XapaKTEepPUCTUKU M 00JIaCTH MPUMEHEHHUS): KayuyKH, MOJIMCUIIOK-
CaHbl, IOJIUYpPETaHBI.

CuHTeTHYeCKHe BOJIOKHA: MOIUA(UPHI, TOTUAMHU/IbI, TOJIUAKPUIOHUTPHUIL.

Jlakokpaco4Hble MaTepHalbl: TIU(TaIEBbIE U TEHTaPTaIEBbIE CMOJIBL, ITOJIMBUHUIIALIETAT.

4 METOANYECKHUE PEKOMEH/JIALIMU (YKA3ZAHUA) 1JIAA CTYAEHTOB
ITO U3YYEHUIO JUCIUITJIMHBbI

Pabouast mporpamMma mpu3BaHa MOMOYb CTYACHTaM €CTECTBEHHO-Teorpaduieckoro ¢a-
KYyJIbTCTAa B OpTraHHU3alnun CaMOCTOSTEILHOU pa60TBI II0 OCBOCHHUIO AUCHHUITIIINHBI «BrIcOoKOMOIIE-
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KYJISIpHBIE COEIMHEHUS». XUMUS BBICOKOMOJIEKYJISIPHBIX COEIMHEHNUN — OJIHA U3 CAMOCTOSTENb-
HBIX (pyHIaMEHTaJIbHBIX 001acTel 3HaHUH.

N3ydyenne nucuuiuiiHbl «BbICOKOMONEKYISPHbIE COEIMHEHUS» OCHOBBIBAETCS Ha 3HA-
HUSX, MOJYYEHHBIX paHee B KypcaxX OpraHu4ecKoi, (pu3ndeckod M KOoIOMAHOM xumuu. s
YCHEIIHOTO YCBOCHHUS TEOPETUUECKOTO MaTepralia He0OX0UMO BCIOMHUTH (TIOBTOPUTH) KJIACCHI
OpPraHUYECKUX COEIUHEHUH, PEaKLIMOHHYIO CIIOCOOHOCTh (PYHKIIMOHAIBHBIX IPYIII, MEXaHU3MbI
peakuuii, GaKTOpbl YCTOHYMBOCTH PAJUKAIOB, KapOaHHOHOB, KApPOKATHOHOB, CTEPEOXUMHIO U
CTEPEOU30MEPHUI0 OPraHUYECKUX MOJIEKYJ; OCHOBBI TEPMOJAMHAMHUKU U KMHETHUKU XMMUYECKHUX
IIPOLIECCOB, KOJUIMTaTUBHBIE CBOWCTBA PACTBOPOB; FMAPOJINHAMUYECKHE U PEOJIOIMUYECKUE CBOM-
cTBa pacTBOpoB. [Ipu onucanuu GpuU3NKO-MEXaHUUECKUX CBOMCTB INOJIMMEPHBIX TEJ MOJIb3YIOTCS
HOHATHAMH «YIIPYTOCThY», «o0patumasi 1 HeoOpaTumas 1eopMalun», «IPOYHOCTE» U T.II., KO-
TOpBIE PACCMATPUBAIIUCH IIPH NU3YUYEHUH OJHOTO U3 Pa3/ieioB GU3MKU (MEXAHUKA).

Crenuduka B uzyyeHnn pasjena «OO01me cBeICHNUsI 0 BBICOKOMOJICKYJISIPHBIX COCIHHE-
HUSIX» IPOSIBIIAETCS B TOM, YTO MHOTHE ITOHITHS U ONIPEESICHHS IPU U3YYEHUU XUMUYECKHX I C-
LUIUIMH, OOBbEKTaMH HCCIIEIOBAaHUS KOTOPBIX SIBISIOTCS HU3KOMOJIEKYJISIPHBIE COCIMHEHUS, HE
BcTpevanuch. Kiaccudukanus BBICOKOMOJIEKYISIPHBIX COEIMHEHUN TPOBOIUTCS IO MHOTUM IPU-
3HaKaM, U OJIUH U TOT K€ MOJINMEP B PE3yJIbTaTe MOKHO OTHECTH K pa3HbIM KJlaccaM.

O0s3arenbHBIM YCIOBUEM YCHEIIHOTO YCBOCHUS pa3jena « CHHTE3 TOJIMMEPOBY SIBJIIETCS
4eTKO c(hopMHUpOBaHHOE MPEJICTABICHHE O TOM, YTO CBOMCTBA MOJIMMEPA 3aBUCUT OT criocoda u
YCIIOBUH €r0 MOJy4eHUs, B OTIINYME OT HU3KOMOJIEKYJIIPHOTO BEIECTBA, KOTOPOE UMEET COBEp-
IIEHHO O/IMHAKOBbIE XapaKTEPUCTUKH HE3aBUCUMO OT TOTO, KAKMM IyTEM €ro CUHTE3HPOBAJIU.
[TosTOMY OUEHb Ba’KHO XOPOILIO 3HATh CHELU(PUKY MPOLIECCOB, JIEKALIMX B OCHOBE TOTO UJIH APY-
roro MeToja noiy4yeHus noiaumepa. Kpome Toro, He06X0AUMO yMETh MUCATH CXEMBI XUMHUECKUX
peakuuii, GopMyJibl MOJIUMEPHBIX MOJIEKYII C BBIACICHUEM CTPYKTYPHOTO (pparmMeHTa.

[Ipu usyuenuu pasnena « XuMUYECKHE CBOWCTBA MAKPOMOJIEKYJ» HEOOXOAUMO IOMHUTb,
4TO OOJBIINE pa3Mephl U LIEMHOE CTPOSHUE MAKPOMOJIEKYJT 00YCIOBIMBAET HEKOTOPBhIE OCOOEH-
HOCTHU IIPOTEKAHUS X XUMUYECKUX peaKuii, HECMOTPS Ha TO, YTO B PEAKIIUIX y4acTBYIOT OObIU-
HbI€ JUI1 OPraHUYECKUX COeTMHEHUH (YHKIMOHANbHbIE Ipynnbl. KpoMe Toro, BaKHO MOHUMATh
OTPOMHYIO 3HAUUMOCTh XMMHMUECKUX MPEBPALICHUI MaKpOMOJIEKYJ, KOTOpBIE Jie)KaT B OCHOBE
MHOT'MX TE€XHOJOTHUECKUX MPOLECCOB (BYJIKaHU3AMs KaydyKa, JOPMHUPOBAHUE JTAKOKPACOUHBIX
MOKPBITUH, CKIEUBaHUE), IPOLIECCOB, MPOUCXOASIIUX B KUBOU Hpupoje (THIpoiIu3 Kpaxmala,
0EIKOB), UCIIOJIB3YIOTCS AJISl CHHTE3a ITOJMMEPOB C 3a/IaHHBIMH CBOMCTBAMU U T.J. 3HaHUE Teope-
TUYECKOT0 MaTepHalla 3TOro pasjena 00ecreynT rpaMOTHOE HCTI0Ib30BaHHUE MTOJIMMEPHBIX MaTe-
pPHAJIOB U M3/EIHH U3 NOJIMMEPOB Ha MIPOU3BOCTBE U B OBITY.

Pa3znen «PacTBOphI BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI» TOCBSILEH pacTBOPaM IOJIUMeE-
poB. BeicokoMoueKynsapHble COeAMHEHUSI CIIOCOOHBI 00Pa30BbIBATH UCTHHHBIE pacTBOpbL. Oco-
OEHHOCTH PacTBOPEHUS MOJIMMEPOB U UX PACTBOPOB OOYCIIOBIEHBI THTAHTCKUMU pa3MepaMu Mo-
nexyd. [lpu u3ydyenuu 3Toro paszzena He0OX0AUMO OOPATUTh BHUMAHKUE HA IPUUMHBI OTKIOHEHUS
pPacTBOPOB MOJMMEPOB OT UJICANBHBIX, a TAKXKE HAa U3YYEHUH PAacTBOPOB MOJIMMEPOB B HCCIIEI0-
BaTEJIbCKUX LEISAX U UX IPAKTUYECKOM UCIIOIb30BaHUU.

[Ipucrynas x U3y4yeHUIO NUCHUILIUHBI «BBICOKOMONEKYISPHBIE COSAUHEHUS», HEOOXO-
JMMO O3HAKOMMTHCS C €0 LIEISAMU U 337auaMu. BHMMaTenpHOE MpoYTeHNnE TEMAaTUUECKOIO IJIaHa
U COJEpKaHUS MPOTrpaMMbl MO3BOJIUT MOHSThH JIOTHUKY M3Y4YEHHs Kypca M OLI€HUTbh, KaKas 4yacTh
MaTepHaja BBIHOCHTCS Ha CAMOCTOSITENIbHOE M3y4eHHE U CKOJIBKO BPeMEHH HE0OXOIMMO 3aTpa-
TUTh Ha YCBOCHHUE KAXKJJOU TEMBI.

[Ipexe yeM NpUCTYIHUTh K BBIOJIHEHHUIO 331aHUH JUIsI CAMOKOHTPOJIS,, HEOOXOJMMO H3Y-
YUTh PEKOMEHAYEMYIO JINTEPATYPY.

ITpu moaroToBKE K 3aueTy HapsAAy C YCBOCHHEM TEOPETHUECKOro MaTepuana ocodoe BHU-
MaHHe clieyeT 0OpaTUTh Ha CIEAYIOLE MOMEHTHI:

1. BelyunTs cieunduyeckre TEpPMUHBIL, ONPEACTICHUS U MTOHATHS, KOTOPbIE UCTIOJIb3YIOTCS
B IUCUUIUINHE «BBICOKOMOJIEKYIIIPHBIE COETUHEHUSY.

2. BplyunTh XumMuueckue (GpopMyinbl U Ha3BaHUS COSAMHEHHH, KOTOpble Hanboee 4yacTo



UCIIOJIb3YIOTCSI B KAUECTBE MOHOMEPOB.
3. HayuuTbcs nmucaTth cXeMbl XUMUYECKUX PEAKLUH, JIEXKALIMX B OCHOBE CUHTE3a MOJIUMeE-
POB, U XMMHUUYECKUX MPEBPALLEHUN MaKPOMOJIEKYII.

Y4eOHO-MeTOAMYECKOE O0ecTedyeHHe CAMOCTOSATeIbHOM Pa00Thl CTYJAEHTOB 0 IUCHUIIINHE

KonauyecTBo 4a-
. COB, B COOTBET-
Ne HaumenoBanue pa3- @®opMbI/BHIbI CAMOCTOSITE/ILHOM pa- CTBHH ¢ yueBHo-
aeJia (TeMbl) 00THBI TeMATHYECKIM
IJIAHOM
1. | O6ume cBenenus o Bol- | MI3ydeHne OCHOBHOM U JIOTIOJTHUTEIb- 4
COKOMOJIEKYJISIPHBIX CO- | HOM JIUTEpaTyphbl
€IMHEHUAX
2. | CuHTe3 moImMepoB W3y4yeHre OCHOBHOM U JIOTIOTHUTEIb- 12
HOU JIuTepaTypsl, opopmieHue adbopa-
TOPHOI pabOThI U MOJATOTOBKA OTYETA.
BrinonHeHue MHIMBUYaIbHOTO 3a/1a-
Hug B COO
3. | Xumu4ueckue cBOMCTBa W3ydyeHrne 0OCHOBHOM U JIOTIOJTHUTENb- 10
MaKpOMOJIEKYJT HOM uTepaTypsl, opopmiieHue 1adbopa-
TOPHOU PaOOTHI M IOATOTOBKA OTYETA.
BrimonHeHne MHIMBUYadIbHOTO 3a/1a-
Hus B CO0.
4. | Ctpykrypa u (HpU3UKO — W3y4yeHre OCHOBHOM U JIOTIOTHUTEIb- 6
MEXaHWYECKHUE CBOWCTBA | HOM JUTEepaTyphl, opopmieHue 1adbopa-
IIOJINMEPHBIX TEJ TOPHOU PabOTHI M MOATOTOBKA OTYETA.
BrimonHeHne MHIMBUyaIbHOTO 3a/1a-
Hug B CO0.
5. | PactBopsl BeicOkOMOIIe- | M3ydeHre OCHOBHOM U JIOTIOJTHUTENb- 4
KYJISIPHBIX COEIMHEHUIN HOM JuTepaTypsl, oopmiieHue aadopa-
TOPHOI pabOThI K MOATOTOBKA OTYETA.
BrinonHenne MHIMBUYaaIbHOTO 3a/1a-
Hus B CO0.
6. | Baxueiimue npeacrasu- | M3ydeHre OCHOBHOM U IOTIOJTHUTEIb- 4
TEU TOJIUMEPOB U UX HOM JuTepaTypsl, opopmieHue 1adopa-
IIOJIyYE€HUE B IIPOMBIII- TOPHOU PabOTHI U MOATOTOBKA OTYETA.
JIEHHOCTHU BrimonHeHne MHIMBUyaaIbHOTO 3a/1a-
Hus B COO.
UTOro 44
S HPAKTUKYM IO JMCIHUIIVIMHE
[Tnan nabopatopHbIX padboT
Ne Tewma 3anaTHA Tema nabopatopHoii paboThI Beero
4acoB
1. | Obmue cBenennst o | KauecTBEHHBIN JIEMEHTHBIN aHATIU3 MTOJIMMEDPA. 4
BBICOKOMOJIEKYJISIP- Omnpenenenne GyHKIMOHATIBHBIX IPYIII B COCTAaBE 4
HBIX COETUHEHUSIX MoJINMEpA.
2 | CuHTE3 MOJUMEPOB [losydeHne nonucTuposia METOI0M NOJIUMEPU3ALUT 4
[Tonyuenne mnommdTUNEHPTATATA KOHIACHCAIIUEH 4
STHJICHIJIMKOJIS U (PTaJIeBOr0 aHTUAPHUIA
Cunte3 tepmocradbunuzaropa [IBX u omenka ero 4
s dexTuBHOCTH




3. | Xumuueckue cBoiictBa | OmnpeneneHne coaepKaHusi METHIIMETaKpHIIaTa 4
MaKpPOMOJIEKYJ M3ydeHue 31oKCUIHON CMOJIBI 4
JlecTpykuus M JeHaTypauusl NPUPOJIHBIX MOJUME- 2

poB
4. | Crpykrypa u ¢uszuko- | U3yueHne KMHETUKU HaOyXaHHs CIIMTHIX ITOJUME- 2

MEXaHUYECKHE CBOM- | pOB
CTBa MOJUMEPHBIX TEI
5. | Baxneiimue npeacra- | XUMHUYECKUE CBOMCTBA BOJIOKOH 4
BUTEJIH ITOJINMEPOB U
UX IOJIy4E€HHE B IIPO-
MBIILIEHHOCTH

UTOoro 38

JlaGoparopHasi padora Ne 1
KavecTBeHHBII 3JIeMEHTHBII aHAJIU3 NOJIUMepa
e padoThbI: onpeeIuTh Ka4€CTBEHHBIA COCTaB MOJIMMEPA.

Omnpbit 1. Paznoxenne no meroay Jlaccenst

B HeGompInyIo 4iCTYIO CyXyIo TpoOupKy momectuth 10-50 Mr cyxoro nonumepa u Kyco-
YEeK METaJNINYECKOro HaTpusl pazMepoM ¢ ropomuny. C moBepXHOCTH METajula MpeABapUTEIbHO
yIaJIUTh KEPOCUH U Cpe3aTh Kpasi, YTOOBI MOBEPXHOCTD ObLa OJecTsIei.

[IpoGupky MeaIeHHO HAarpeBaroT, HarpeBaHue MPOJOJKAIOT 10 KPaCHOTO KaJIeHUS U I10JI-
HOTO PaCTBOPEHHUS MOJIUMEPA.

[IpoOupky oxnaauts u 00aBUTH 1 M1 3TaHoa. COUPT UCHAPSIOT U PACKAICHHYIO TIPO-
OMpKy OMyCKalT B cTakaH ¢ 10 M JensHOl AUCTUILTMPOBAHHOM Bonbl (TAral), coOmronast Bce
IpaBHJia TEXHUKHU 0€30IaCHOCTH.

ITpobupka pacTpeckuBaeTcs U W30BITOK HATPUs BCTYIAET B peakiuio ¢ Bogo. Ilomyuen-
HBIM pacTBOP QUIBTPYIOT U UCIIOIB3YIOT JIJIS OIIpe/ieIeHHsI a30Ta, cephl, (hocopa U rajloreHoB.

1.1 O6napy»xenue azora

K yactu uccnenyemoro pactsopa npuoOaBiIsSiOT HECKOJIBKO KPUCTAIIIIOB CyJb(aTa jKenes3a
(IT), meckonbko Kamens pacTBopa xinopuaa xenesa (I11) u mo kamnsm gobasnsate 6H pactBop cep-
HOM KHUCIJIOTHI /10 TIOJTHOTO pacTBOPEHUS OKcUAa kenesa. [losBienue B TeyeHue 2-3 MUHYT rofy-
00l OKpacKH WJIM BBIMACHUS 0CcaKa OepIMHCKOM JIa3ypu YKa3bIBAaeT Ha MPUCYTCTBHE a30Ta.

2NaCN + FeSO4— Fe(CN)2 + Na2SO4
Fe(CN)2 + 4 NaCN — Naa[Fe(CN)g]
3 Nas[Fe(CN)g] + 4 Fe(CN)3 — Fes[Fe(CN)g]s + 12 NaCl

Ecmu pactBop — OecIBETeH WIIM OKPAIIEH B JKENTHIN IBET, TO a30T B UCCIEIYEMOM 00-
pasiie OTCYTCTBYeT. 3eJeHas WMJIHM 3€JIeHOBATO-rofy0ast OKpacka CBUIETEIbCTBYIOT O IUIOXOM
CIUIaBJICHUH.

Cepa MemIaer onpeseeHnIo a30Ta, TaKk Kak OKa3bIBaeT MacKupyroliee neicTeue. B npu-
CYTCTBHH CEpBI IOCIIe M0OABICHUS MUHUMAIBHOTO KOJHYECTBA XJIOPH/A JKeJe3a COJACPKIMOe
NPOOUPKHU HArpeBaIOT U 3aTEM MOJKHUCISIOT.

1.2 O6Hapy:keHue cepbl

Merton 1. K uccnenyemomy pacTBOpy NpUIMBAIOT HECKOIBKO Kamellb CBEKETPUTOTOBIICH-
Horo 1% pactBopa HuTponpyccuaa Hatpus. [losiBisercs guoneroBas okpacka, OOBIYHO MEPEXO-
J1ast B KPOBAaBO-KPACHYIO.

Merton 2. Uccneayemslii pacTBOp B IPOOHPKE MOJAKUCIISIIOT Pa30aBiICHHON YKCYCHOM KHUC-
notoii. Ha oTBepcTre nMpoOHpKU MOMENAIOT KPYKOK (PHIBTPOBAJIbHONW OyMarn CMO4YEHHON pac-
TBOPOM alleTaTa CBUHLA. byMary nprmxuMaroT K KpasM IpoOUpKHU, TPOOUPKY KUIIAT B TEUEHUH 2
MUHYT. OKpamuBaHie OymMaru B TEMHBIH [[BET CBUJCTEILCTBYET O HATUYHH CEPHI.
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1.3 O6napyxenue xaopa. lccienyemblil pacTBOp NOJKUCISAIOT a30THOM KUCIOTON U J10-
0aBJIAIOT pacTBOp HUTpaTa cepedpa. Brimanenue 6e10ro TBOPOKUCTOTO OCAKA CBUIETEILCTBYET
0 MPHUCYTCTBUU XJopa. Eciu monumMep coepKUT a3oT U cepy, TO IMOCIIe OJKUCICHUS TPo0y KH-
nataT 2-3 munyThl Ui yaaneauss HCN u HoS, Memaroniux ananusy.

[Tpu nanuuus B oOpasue OpomMa u oxa, Toxe OyaeT oOpa3oBBIBATHCS OCAIOK, OHAKO,
MPUCYTCTBHE ATHUX aTOMOB B CTPYKType IOJMMEpPOB OYEHb PEIKO, a Takke, 00pasyroluecs
0CaJIKM — OKpallICHBI.

1.4. Oonapyxenue ¢ropa. Vccieayemsiii pacTBOp MOAKUCISIOT YKCYCHOM KHCIOTOM,
HArpeBaroT 10 KUTICHHS, OXJIAKIAIOT ¥ IPUOABIISIOT 2-5 Kallelb HACKIIIIECHHOTO PacTBOpa XJIOpUa
kanpius. OO0pazoBaHue B TE€UEHHE HECKOJIBKUX YaCOB CTYIAEHHCTOrO ocajika 0e/uioro 1nBera yka-
3BIBAIOT HA IPUCYTCTBHE HOHOB (TOPA.

1.5. O6napy:xenne ochopa. Nccnenyempiil pacTBOp MOAKUCISIOT a30THOM KHUCIOTOM,
no6aBnsiorT 1-3 ma 34%-Horo pacTBopa HUTpaTa aMMOHHS U HarpeBaroT a0 kunenus. OnHOBpe-
MEHHO B JIpyroil mpobupke HarpeBatoT 3 %-Hblil pacTBOp MoiuOaTa aMMOHMS U 3TOT PacTBOpP
TOHKOHM CTpyell BIMBAIOT IPH MOCTOSIHHOM MOMEIIMBAHUU B MPOOUPKY ¢ MpoOKoil. Beinanenue
JKEJNITOr0 0CaJKa CBUCTEIBCTBYET O HAMW4YHH (hocdopa.

OmnpbiT 2. Pazjioxkenne CIiaBjieHneM ¢ KApOOHATOM HATPHS U MEPOKCHIOM HATPHS

HaBecky uccnenyemoro nonumepa (20-50 mr) TiiatenbHO CMENIMBAIOT ¢ 2 T KapOoHaTa
HaTpus U 3 T MepoKcua HaTpus B TUIJIE. Tureiab HarpeBaroT Ha HEOOJBILIOM IJIAMEHHU, CHavaa
OCTOPO’KHO, 3aTEM CHJIbHEE — 10 TUI1aBJIeHUs Macchl. [lociie 3Toro HarpeBaHue NpoAOKALOT €Ille
10 MunyT.

2.1. Oonapy:xenue ¢ochopa. [lonyueHHsiii wiaB oOpadaTHIBAIOT AUCTHILTUPOBAHHOM
BOJ10H, pactBop huinbTpyroT u qobasisitor HNO3z u (NH4)M0Os. CrutaBieHue B TUTIIE TO3BOJISIET
MPOBECTHU MOJHOE pa3okeHne odpasia npu onpeaeneHunnu pocdopa.

2.2. Oonapy:xenue kpeMmHus. [Tonyuennsiit miuas oOpabatsiBatoT 50%-noit HCI, nepe-
HOCAT B (happopoByI0 HallIKy U ynapusaroT gocyxa. K ocraTky nmpuOaBisitoT HECKOJIBKO MUJUIN-
autpoB pazbasneHHoit HCl. He pactBopuBIIMiics 0caJok OT(GMIBTPOBBIBAIOT, TPOMBIBAIOT 1-2
pa3a IMCTUIUIMPOBAHHOM BoAOH, 0,1 %-HBIM pacTBOPOM METUIIEHOBOT'O rojy00ro (MaiaxuToBoro
3eneHoro) B 10 %-HoM pacTBOpe YKCYCHOM KHCIIOTBI M 3aTeM CHOBA 1-2 pa3a JUCTUIITMPOBAHHOM
BO/IOM. AicOpOMpPYIOLIUICS HAa KPEMHEBOW KUCIIOTE KPAaCUTEIh OKPALINBAET 0CAJ0K Ha (PUIIbTpE
B UHTEHCUBHO CHHUH IIBET.

Ne i/ Ha3sanue nomuu- OnpenensiemMblii HaoOmromaeMbie BriBon
Mepa aToM (MOH) SIBJICHUS

Bonpocsl k 1a6opaTopHoii padore
1. Ilepeuncnure OCHOBHBIE OCOOEHHOCTH CBOMCTB BBICOKOMOJIEKYISPHBIX COSAMHEHUN,.
OoTJIn4YarouIiue ux oT CBOMWCTB HU3KOMOJICKYJIAPHBIX COGI[I/IHGHPIﬁ.

JlaGoparopHasi padora Ne 2
Onpenenenne GyHKIMOHATBHBIX IPYIII B COCTaBe MOJIMMepa

Henb: onpenenuts TUI GYHKIIMOHATBHBIX TPYII, BXOASIIUX B COCTaB MOJUMEpA.

2.1. OnpenesieHne KapOOKCHIBHBIX IPYII M KMCJIOTHOIO YHCJIA.

Copepxanne KapOOKCUIIBHBIX TPYII U KUCJIIOTHOTO YHCIIa ONPEIEISIIOT TUTPOBAHUEM HUC-
CJIElyEMOI0 BEUIECTBA LIEN0YbIO:

RCOOH + NaOH — RCOONa + H20

PeakTHBBI: ONMHAaKpUIIOBast KUCIIOTA, TUApOoKcHa HaTtpus (kanus) 0,1 H pactBop, dpenon-
¢ranenn (1 %-Hblil CIUPTOBOM pacTBOp).

[TpuGopsl: CTyMNKa ¢ MECTUKOM, OIOpEeTKa, MEPHBIN IIHUIUH/IP, KOJIOBI KOHUYECKHE.

Xox onpenesieHust
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ITonnakpuioByr0 KUCJIOTY TILATEIbHO PAacTUPAlOT B CTynke. HaBecKy MOnMMakpuiaioBou
KkucJIoThl Maccoit 0,1 — 0,3 1, B3saTyr0 ¢ TouHOCTHIO 10 0,0002 T, MOMEMIAIOT B KOJIOY, TPHIIMBAIOT
15-30 M1 IMCTUIIMPOBAHHOM BOJIBI M IIEPEMELIMBAIOT /10 IIOJIHO PACTBOPEHMS.

PactBop tutpyror 0,1 H pactBopoMm mienoun. ToUuKy SKBUBaJIECHTHOCTH (PUKCHUPYIOT TIO
MIOSIBJICHUIO PO30BOM OKpacku peHon(pTaNIenHa.

AHanu3upyo ABe IpoObl, MapaieIbHO TPOBOASIT KOHTPOJIBHBINA OMBIT C TEM K€ KOJIuye-
CTBOM pacTBOPUTEIIS.

Copepxanne KapOOKCHIIbHBIX TPYIIN BEIYUCISIOT 1O hopmyie:

y— (V1=V2)-0,0045-100
g
paboueii mpo6s1, cm®; V2 — 06bem 0,1H mienoun, u3pacXoq0BaHHON HA TUTPOBAHUE KOHTPOIBHOI
poOHI, om®:
0,0045 — xomugectBo COOH rpymm, cootsercTyromiee 1 cm® Touno 0,1H pactsopa mie-
JI0YH, T;
g — HaBECKa BEIIECTBA, T.

, tne V1 — oowem 0,1H mienoun, n3pacxoJ0BaHHON Ha THUTPOBAHUE

Kucnornoe uncno xapakrepusyercs: konuaectBoM KOH (NaOH) ( B Mr), koTopoe Heo0-
XOJIMMO JJIsl HEHTpan3aiuu KapOOKCHIIBHBIX TPYIII, COACPIKAIIMXCS B 1 T aHAIM3UPYEMOTO Be-
IIEeCTBA.

Kucnornoe uucino (KY) paccunrtsiBator o popmysie:
(V1-Vv2)-0,00561 - 1000

g

K4

__ (V¥1-v2)-0,00561-1000

K4 , rae 0,00561 — tutp 0,1H pactBopa KOH, r/eme.

JUist TUTPOBaHUS MOXKHO pUMeHATh pacTBop NaOH, HO B pacueTHyto Gpopmyiy cieayer
ctaBuTh TUTP pacTBopa KOH Toif 7k HOpMaJIbHOCTH.

JlabopaTopnas padora Ne 3
ITosryyeHne MOJTUCTHPOIA METOIOM MOJIMMEPU3ALNHU

3.1. lloaumepu3anus CTHPOJA B Macce NMPH PA3JTUYHBIX KOHUEHTPAIUAX WHUIUA-
TOpa

PeaktuBsl: cTupoin - 20 mi1, mepokcu OeH30mIa - IO 33aJJaHUIO.

IMocyna u mpudopsI: unHApHUYeckre mpooupku (10 M) ¢ mpodkaMu - 3 MIT., CTAKAHbI
xumudeckue (50 mn) - 9 wr., nunerku (10 mi) - 3 WT., MWNaTENb, METAIMYECKUHA IITATUB IS
MpoOUPOK, TEPMOCTAT, pePPaKTOMETP, AaHATUTHICCKHE BECHI.

Heas padotbr: OmnpeneneHue 3aBUCUMOCTH CKOPOCTH PaAMKaIbHON MOJIUMEPHU3aLNU
CTUPOJIa OT KOHIICHTPAIIUA WHUIHATOPA.

BoinosiHeHne padoTsl

1. B Tpu nmpobupku ¢ mpobKkaMu MOMEIaroT 1o 4-5 r ctupoia U J00aBJISIOT COOTBET-
ctBenHo 0,5, 1,0 u 1,5 % (ot Maccel MOHOMepa) nHUIMaTOopa. HaBecku MHUIIMATOPA B3BEIIIMBAIOT
C TOYHOCTBIO JIO YETBEPTOr0 3HAKa MOCTE 3alsTOM.

2. [Tpobupku ¢ pacTBOpaMu BCTABIISIFOT B THE3/[a METAJUTUYECKOTO MITATHBA, KOTOPBIN TO-
MENIA0T B TEPMOCTAT, MPeABApUTEIBHO HarpeTslid 10 90°C.

3. Yepes 10 muH. mociie Hayajga TEPMOCTATUPOBAHUS U3BIIEKAIOT IITATUB U3 TEPMOCTATA,
OBICTPO OTOMPAIOT C MOMOIIBIO MTUTIETKH U3 KaXJI0W MPOOUPKU B OT/ACIBHBIN CTaKaHYUK MPOOY
(mpubnusurensHO 1o 0,5 M1 monumepusytoleiics maccsl). llItaTuB ¢ mpoOupkamMu CHOBa mome-
HIal0T B TEPMOCTAT.

4. ITocne oxnaxkaeHUsI OTOOPAHHBIX P00 OMPEAETAIOT UX IMOKA3aTelh MPEIIOMIICHUS C TI0-
MOIIBIO pedpaKToOMETpA.

5. Onepauuu 3 1 4 NOBTOPAIOT e1ie 4-5 pas.
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Pedpakromerprueckuii MeTO/] ONpeAeIeHHs BbIX0a MMOJMMepa OCHOBAH HAa M3MEPEHUH
HOKa3aTels MpeJoMIIeHHs peakuuoHHoi cMmecu (nD20) B Xoze monumepusanuu, pasindarore-
rocst Ui MOHOMEpa U MOJIUMeEpa.

3Has 1mokasarelib MPeJIOMIICHHS, C TIOMOIIBIO Tadi. | HaxomsT BeIxox mosmmepa (X) K Mo-
MeHTY oTOopa npoOsI. [lomydueHHbIe 3HaUeHUsI BHOCAT B Ta0. 2.

Tabauya 1. 3nadyeHns oka3aresl MPETOMIIEHHs pEAKLIMOHHON CMECH OT CTEIIEHU BBI-
X012 TIOJIMCTHPOJIA

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

Tabauya 2. dopma 3anucu pe3yabTaToB

Bpewms no- [Tpobupxka 1 [Tpobupka 2 ITpoGupka 3

JUMepHr3a- np?° X, % np?° X, % np?° X, %

1 t, MUH.
10
20
30
40
50
60

Baoanus:

1. Ha ocHOBaHMM TaHHBIX TA0JI. 2 MOCTPONTE KHHETHUECKHUE KPUBBIE 3aBUCIMOCTH BBIXOa
MOJUCTHPOJIA OT BpeMeHH mosimmepu3aiiui X= f(t) mpu Tpex KOHIEHTpaIHUIX HHUAIIHATOPA.

2. CnenaiiTe Ka4eCTBEHHBIN BBIBOJT O 3aBUCUMOCTH CKOPOCTH PEAKIIMH TIOJTUMEPU3AIHH OT
KOJIMYECTBA HHUIIMATOPA.

JlabopaTopnasi paGora Ne 4

IHony4yenune momdITHICHPTATATA KOHACHCALMEH ITHJICHIJIMKOJIA U (pTaIeBOro aH-

ruapuaa

[enb: 03HaKOMUTBCS CO CIIOCOOOM MOJIyYEHHUs JIMHEWHOTO Moyn3dupa ¢ UCHoIb30Ba-
HUEM aHTUJpUAA JUKApOOHOBOM KHCIOTHI

PeakTuBbl 1 MaTepuansl:

anrugapun ¢pranessii — 14,8 T; sTUICHTIMKOIL — 6,4 T; Tuapokcua kamus 0,1H cniupTo-
Bo# pactBop — 150 mur; ciupTo-6en3oiinas cmech (1:1 06.) - 100 mur; ciupToBOif pacTBOp heHOoII-
¢dTanenHa; Kaiabka.

IMocynma u mHCTpYMeHTHI: cTakaH (appopossiii — 200-250 cM>, ¢ MIOTHOMH KPHIIKOIi;
TepMOMETp C AuanazoHoM Temmepatyp 100-300°; xonmdeckas kon6a — 100 -250 cm® (3 mr),
OropeTka, mmnaTesb; BeChl aHATUTUYECKUE, ecyaHasi 0aHs, JIeKTprUUecKast IIUTKa.

XO0/1 BBITIOJIHEHHUS:
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B npenBapuTensHo B3BemeHHbIH GaphopoBblil cTakaH 1 3arpykaroT TUIEHTIINKOIb, aH-

TUAPU U TIIATEIBHO MEPEIINBAIOT PEareHThl MInaTesieM. 3aTeM CTaKaH HaKPbIBAIOT KPBIIIKON 2

¥ YCTaHABIMBAIOT MEeCYaHyo 0aHio 3 ¢ IeKTporuuTKoi 4. B

15 OTBEPCTHUE KPBIIIKK YCTAHABIMBAIOT TEPMOMETP S TaK, YTOOBI

ero HIapukK ObUT IIOTPYKEH B CMECh pEareHTOB, HO HE KacaJcs

nHa. BepxHioto yacTh crakaHa u 0000k necyaHoit 6aHu 00o-
pauMBAIOT TKAHBIO 6 U BKIIIOYAIOT 00OTPEB.

ITo moctmwxkenuto Temneparypsl 130-135°, ee moamep-
JKUBAIOT IIEPUOANYECKON PETYIIMPOBKON HArpeBa WM U3MEHE-
HUEM MOIIHOCTH Harpesa IUIMTKHU B TeueHue | yaca. Peakuu-
OHHAasl Macca MpeBpallaeTcsl BBA3KUM paciuiaB. 3aTeM TeMIle-
patypy nogaumaroT 10 180 °C. ObOpa3yromuecs: Ha CTeHKaX
CTaKaHa U BHYTPEHHEHIIOBEPXHOCTU KPBIIIKH KpHUCTaJUIblaH-
THJIPUIA CIeAYeT MePHUOJUUYECKH CUUIIATh U IEPEMEIINBATh C
PEaKIIMOHHON Maccoil. DTy Onepanuoo0a3aTeIHbHO CIeAYET BRIMOIHATH IEPEIOTOOPOM MPOO ISt
onpezaenenusikucnotuoro yucna (K4),cpennedncioBoit MonekynspHO Macchl Mn U cpeaHei
creried nosmMepusanuu L [IpoOsl 0TOMPAOT MO JOCTHXEHUH Temreparypsl Macesl 135 °C, a
3areM — Kaxple 30 MUHYT B Te€U€HHUE Bcero mporecca. i 3Toro ¢ mapuka TepMOMETpa, U3BJIe-
yEHHOI'0 U3 CTaKaHa, aKKypaTHO IEPEHOCAT Ha IPEIBAPUTEIbHO B3BEIICHHbBIN KYyCOUEK KaJlbKU
0,2-0,3 rpeakuuonHOi Macchl. TouHyI0 Maccy MpoObl OMpeAeNsoT Mo npusecy. s Kaxaoro
BpEMEHM 0TOMPaIOT 2 napasuienabHble npoOsbl. [1o 3aBepiieHnu npouecca onpeaesstoT BIX0 po-
IyKTa 10 pa3HUIlE MacC CTaKaHa Mocie CUHTE3a U JI0 3arpy3KH PEareHToB, 4TS MacChl OTOOpaH-
HBIX TIPOO.

KY onpenensiot cienyrommm o6pazom. ToOYHO B3BELIEHHYIO MPOOY € KYCOUKOM KajlbKu
MEPEHOCAT B KOHYC, 100aBisroT 20—30 M1 ciupTOOCH30IbHONM CMECH W TIEPEMEIITUBAIOT COJEP-
KHUMOE J10 TOJIHOTO pacTBopeHus npoosl. K pactBopy 106aBmstoT 3—4 Karm WHAMKATOpA U TUT-
pytot 0,1 N criuprossim pactBopoM KOH 1o nosiBnenns 611efHO-po30BOiT OKpackH, HE McUe3aro-
miei B teueHue 10—-15 c. [TapannenbHO NPOBOIAT XOJIOCTOMN OIBIT € TEM K€ KOJIMYECTBOM PaCTBO-

putensi, Ho 6e3 poOkI peakimonHon Macchl. KY onpenenstor o ¢popmyse:

KY= 56,1-(V;—V2)~N’ e

b=
|

56,1 — skBuBanentHas macca KOH; Vi uV2 — 00b€MbI TUTpaHTa, TOLIEAIINE HA TUTPOBAHUE
aHAJTM3UPYEMOM MPOOBI M XOJIOCTOTO OIBbITa, MT; N — KOHLIEHTpaIUs TUTPAHTA, YKB/J (MIKB/MIT);
g — Macca mpoosl, T.

3a uckomyro Benmnunny KY npunumatot cpennee apudmernyeckoe 3HaueHuit KU, mo-
JTYYEHHBIX aHAJTU30M JIBYX MMapaJlIeIbHBIX TIPO0.

CpeHeuncioBy0 MOJIEKYISIPHYIO MAacCy PaCCUUTHIBAIOT 1O GopMyIIe:
— 1000-g 56100

Mn = =
"TwiZv2) NT KU

CpC,Z[HIOIO CTCIICHb MOJIMMEPU3AITUN HAXOJAT IO COOTHOIICHUTIO!:

Mn 56100 e
Mcns Kq'Mcm’

n=
[Jems — DKBHBAJIEHTHAs! Macca COCTaBHOI'O MOBTOPSIIOIIErocs 3BeHa noiaulsdupa.

[TonydyeHHble JaHHBIE U paCCUUTAHHBIE BEJIMYUHBI 3aHOCST B TAaOJIUILY,KOTOPYIO TpHU-
BOJST B OTUETE:

Tabnuua 1. JlaHHBIE aHATUTHYECKOTO KOHTPOJIS Mpoliecca MOMyYeHHs HXapaKkTepu-
CTUKH Mo pupa
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Neri/rt T,°C | Bpemsor | m,r (V1-Vo), KY _Dn n
BBIXOJIa HA M
peXKUM,
MUH.
Bonpocsl
1. Hanucatp CcXeMy u MOCTaIUUHBIN MEXaHU3M npo-

1eccanoan3TepuPUKAITUH.

2. Hanucats HOCTaI[I/II‘/'IHy}O CXEMY HOJ'II/IBTepI/I(bI/IKaI_II/II/I C HCIIOJB30BaHHCMAMOJIA 1

AHTUAPUAA TUKAPOOHOBOM KHCIOTHI.

3. Kak MOXHO OOBSCHUTH INPEIUIOKCHHBI B METOIUKE TeMIIEPaTypHO-BPEMEH-
HOM pexuM Ipouecca?

4. Yrto Takoe KHCIOTHOE YUCIIO MPOYKTa, KOT/a U TI0YEeMY UCIIOJIb3YIOT ATyXapaK-
tepuctuky? Kak onpenensitor KU?

5. Kakue texHonornyeckre (pakTopbl BIUSAIOT HA MOJICKYJISIPHYIO MAacCyMpOIyK-
TOB TIOJIMKOHICHCAIINH?

6. B uém cocTosT 0COOCHHOCTH MPOMBIIUICHHOTO CIIOCO0a MOYYCHHSIIOINITH-
neHTepedTanara u yeM OHH 00yCIIOBICHBI?

7. B xakux o0NacTsAX MPaKTUYECKOTO MPHUMEHEHHS, ¥ B KaKUX MaTepHallaXuc-
MOJIB3YIOT TOTUIPUPHI?

JlabopaTopHasi padora Ne §
Cunre3 Tepmoctaduiausaropa IIBX u ouenka ero 3¢ppekruBHOCTH

Iesb: 03HAKOMUTBCS C MPUHLUIAMH UHTUOMPOBAHUS TEPMOAECTPYKIIMUITOTUBUHMUII-
XJIOpUAA.
PeakTnBBI M MaTepHaJbl:
NOJMBUHMWIXJI0pHUA cycrieHn3noHHbIi (IIBX) —3 r;
KapOOHOBBIE KUCIIOThI: CTEApUHOBAs, MAJIbLMUTUHOBAS — S T;
COJIM BOJIOPACTBOPHUMBIE METAJJIOB: KalbLus, Oapusi, KaaMHus, CBUHIA,0JI0Ba, IUHKA — O T;
HaTpHUs TUAPOOKUCH, 15 %-i1 BogHBINH pacTBOp — 5—6 MII;
BO/Ia AMCTUIJUIMPOBAHHAS,
Oymara punbTpoBaIbHAS;
OyMara MHJIMKAaTOpHas yHUBepcajbHas — 3—4 MOJ0CKH;acO0eCcTOBBIN
KapTOH.
Ilocyna u HHCTPYMEHTHI:
ctakaH (HappOopoBbIii WK CTEKJITHHBINA TEPMOCTONKHI BhIcokuitHa 250400 mut;
CTakaH JlabopaTopHbIN Ha 50 MiT;
UUJTUHAP MepHBI Ha 10 mu;
BopoHka broxuepa unu llorra ¢ kon6oit bynzena;
ctynka (aphopoBas ¢ MeCTUKOM;
najoyka CTeKJIsIHHAs @ 5—6 MM JUIsl TepeMellIiBaHUs; LITIaTeNb;
npodupka ¢ npoOKoil — 2 mrT.;
npoBoJioka ToHKast JHOH 100—150 MM — 2 .
O0opynoBanne u npudoOpbI:
Bechl JJaboparopHble ¢ AuckpeTrHocThio 0,01 T; MInMTKa 3JIeKTpUyYecKas;
TEpMOMETp JabopaTOpHBIi ¢ AuanazoHoM u3Mepenuit 1o 200 °C;
Oans TymMIiepuHoBas (crakaH jabopaTtopHbiii Ha 0,5-1,0 71 ¢ TEXHHYECKUMTIIIUIIEPUHOM );
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BAKyyMHBIH HAacoOC BOAOCTPYWHBIN; TEPMOLLI-
Ka(; 4achl WM CEKYHI0MeEp.
ITopsinok BbINOJHEHHUS PadOTHI
Bup crabunmusaropa yrouHsieT IpenoaaBaTesb nepes A0IIycKoM K paboTe.

Yactb |

B dapdopoBblii (CTEKISHHBIN TEPMOCTONKHUI) cTakaH HamuBaroT 20—25 M1 BOJbI, Harpe-
BarOT Ha TMTKe 10 85-90 °C, mociie yero 100aBIsAI0T HABECKY KapOOHOBOM KUCIIOTHI U TIPH TIie-
pPEMENIMBAHNHN CTEKITHHON MaJI0YKOM JOBOASTBEILECTBO /10 PACIUIABIEHHOIO COCTOSIHUSL. 3aTeM
K pacIuiaBy KMCJIOTHI B BOJIE MPU NEpeMEINBAaHUN HEOOIbIIMMU HOPIUSAMH 100aBISIOT OKOJIO S
mit 15 %-ro BogHOTO pacTBOpa THAPOOKHCH HATPUS, KOHTPOIUPYS KUCIOTHOCTH CPEIbI C ITOMO-
HIbI0 MHIMKATOpHON Oymaru. OuepeqHyro MOPLUIO LIENOYH J00aBIAIOT, eciu 3HadeHue pH
cpenbl He npeBbimaer 10. Cnenyer He AOMYCKAaTh KOMKOBAHUSI CMECH MPOJYKTA U KUCIOTHI, a
TaK)Ke CIEAUTH 3a TEM, YTOOBI KOHCUCTEHIUS PEaKIIMOHHON MacChl MO3BOJIsIA €€ IepeMelINBaTh.
B npotuBHOM citydae ciieyer 100aBUTh B peakIMOHHYIO Maccy 15—25 mu1 BoJibl U HarpeTh co-
nepxkumoe crakana a0 70-85 °C. Ecnu nocne nepemenivBanus B Tedenue 2—3 munyt pH > 10,
no0aBJIeHUE PacTBOpA IIEIOYH PEKPAIIAIOT.

HaBecky conu merainna, B3ATyt0 ¢ 5 %-M U30BITKOM OT 3KBUBAJCHTHOTO COOTHOIICHHS C
KHUCIIOTOH, pacTBOpsitoT B 20—25 Mu1 BOJBI, M MaJIbIMU MOPLUUSIMH MPU NEPEMEIINBAHUH TPUIIH-
BalOT K PEaKIMOHHOW Macce, mojiepxuBas Temmneparypy cmecu 85-90 °C. Ilpu 3arycreBaHuu
MAaccChl, MPENSATCTBYOMEM 2P PEKTUBHOMY IIepeMelInBaHuIo, cieayeT 100aButh 50—100 mi1 BOIBL.
[TocnenobaBieHust BCEro pacTBOpa COJIHM MacCy MEPEMEIINBAIOT eme 3—5 MUHYT U OXJIAXKIAIOT J10
KOMHATHOU TemmepaTypsl. [loaydeHHbIH TpOAYKT OTAENIAI0T OT MaTOYHUKA (QUIBTPOBAHUEM Ha
BopoHke broxnepa (ILloTTa) noa BakyyMoMm BOJOCTPYHHOI'O Hacoca, IPOMBIBAIOT TOpsiueii BOIOMN
110 HEMTpaIbHON peakliy MPOMBIBHBIX BOJI M CyIIaT B TepMolkady npu remmneparype, Ha 20-30 °©
HUKE TeMIIEpaTypbl TUIaBJIEHUS IPOAYKTA.

Yacte I1

B crynky nomemaroT 0,1 T CHHTE3UpOBAaHHOMN COJIM KapOOHOBOM KUCIOTHI U TINATEIHHO
pacTUparOT MECTUKOM J0 MOIYYEHHs] OJTHOPOJHOTO TOHKOJUCIIEPCHOTOIIOPOILIKA. 3aTEM B CTYIIKY
no0aBmsoT ManbiMu nopiusamu 1 r IIBX, TmiatenbHo pactupasi cogepKumMoe Mexay fgo0aBie-
HueM nopuuil. IloaydeHHyt0 cMech epeHocsaT B MpoOUpKy. B apyryro Takyro xe npoOupKy mo-
memaoT 1 r yuctoro [IBX. B kaxayto u3 npoOdUpok BBOJAST CMOUYEHHYIO BOJIOM MOJIOCKY UH]U-
KaTOpHOMOyMaru, 3akperui€HHOW Ha KOHIle MPOBOJIOKH. BTopoii KoHel MpoBOIOKH (UKCUPYIOT
MOCPEACTBOM €ro 3aruda Ha cpe3e IpPOOMPKHU M HEIUIOTHOTO 3aKPhITHSIOTBEPCTUS TPOOKOi. Pac-
CTOSIHUE OT HM)KHET 0 KOHIIa MHIMKATOPHOM Oymaxku 0 BepxHero cios [IBX B o6enx nmpobupkax
IOJIKHO OBITH OMUHAKOBBIM U COCTaBIATH 2025 MM.

I'muniepuHoBYyt0 6aHro HarpesatoT 10 170-175 °C, mocine uero ycTaHaBIMBarOT B HE€ Mpo-
OupKH ¢ 00pa3llaMy U HAYMHAIOT OTCUET BpeMeHU. HalnrogaroT 3a M3BMEHEHUsIMHU, TPOUCXOAS-
muMHU ¢ o6onmu o6paziamu. PUKCUPYIOT BpeMs Hadaia 3ameTHoro notremueHus [1BX u Hauana
MOKPACHEHHUsI Kpa€B MOJOCOK MHAMKATOPHBIX Oymaxkek. OTHOIIEHHE HWHTEPBAJIOB BPEMEHU C
Hayaja TEPMHUYECKOTO BO3JEHCTBHS J0 MOKpPACHEHHs] OyMakeK B MPOOHMpKax MPUHUMAIOT Kak
Mepy 3P PEKTUBHOCTH TEPMOCTAOUIN3ATOPA.

Bonpocsl

1. Kakue cymecTBylOT METO/IbI U cioco0b! oydyenus [1BX?

2. Yem oOycroBieHa npu4yrHa HU3KOH TepmocToiikoctr [IBX 1 kakoB MexaHU3M Ipo-
11ecca ero TepMOJAECTPYKIUN?

3. Kakoii xumu3m tepmocradbmmmzanuu [1BX cHHTE3MpOBaHHBIM B padOTe COSAMHCHUEM ?

4. Kakue coeTMHEHUS UCTONB3YIOT (MOTYT OBITh UCTIOJIB30BaHbI) B KAUECTBE TEPMOCTAOH-
nu3atopoB [IBX u kakue XuMU4ecKre peakiiuu 00yCIOBIMBAIOT UX TPUMEHEHHE?

5. Iloyemy B paboTe UCTIONB30BaH ABYXCTAIUIHBIN CIOCO0 CHHTE3a TepMocTabun3aropa’?
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6. Kakue xuMu4eckue mporecchl JiexaTt B OCHOBE OIICHKH 3(p(peKTHBHOCTH CHHTE3UPOBAH-
HOT'O TepMocTadbuin3zaropa?

7. Kakue ocHoBHBIC 00nacTu mpuMeHeHHs [IBX u3BecTHBI 1 ueM 00yCIIOBICHO Pa3HO00-
paszue CBOMCTB MOJIMMEPHBIX MaTepuaaoB Ha ocHoBe [IBX?

JlaGoparopHnas pabdora Ne 6
Onpenenenue coaep:kaHus MeTHJIMETAKPHIATA

Iesb: onpenenuTs coiepkaHie METaIMETaKpuilaTa B H3y4aeMoM o0pasLe.

MeTtoa OCHOBaH Ha HAXOXKJICHUU d(HUPHOTO YHCIIA aHATM3UPYEMOro oOpasiia MOHOMepa.
Jlis HaxoXKeHUs 3(UPHOrO YUcia HEOOXOMMO ONPEAETUTh KUCIOTHOE YHCIIO U YUCIIO OMBLIIe-
HUSL.

6.1 Onpenesienne KUCJIOTHOTO YMCJIA

Peakxtussr: 0,1H pacTBOp ruapoxcuna HaTpusi, ciupT STHIOBBIH, Genondranens (1 %-
HBII BOJIHBIN PacTBOP).

[Ipu6opsl: KOOI KOHMYECKHE ¢ MpUILIHhOBAaHHEIMU Tpodkamu (150 cm®), MepHEIit 1H-
JNMHp, TpadyupoBaHHas numeTka (5 cm®).

XoI onpeneneHus

B kon6y namupaior 20-25 cM® npeaBapuTeIbHO HEHTPATN30BAHHOTO STUIOBOTO CIIUPTA,
BBOJAT 3-4 I aHanu3upyemMoro odpasua, B3BeIeHHOro ¢ TouHocThio 710 0,001 r, TUTpyroT cBOOO -
HYIO KHCJIOTY PacTBOPOM LIEJIOYHU B MPUCYTCTBUHU (heHOoI(pTalenHa 10 IEPBOro MOsBICHUS PO30-
BOT'O OKpalIBaHUSI.

Ananu3upytoT 1Be npoOsl. 13 moay4eHHBIX pe3yabTaToB HAXOAT CpelHee 3HaYCHHUE.

Conepxanne METaKpIIIOBOH KUCIOTHI X (%) pacCUUTHIBAIOT 1O (hOpMYyIIe:

V-0,00861-100
X= — Y TIe

V — 06nem 0,1H pacTBopa menoun, cm,

0,00861 — KoNMYECTBO METAKPUIOBOH KHUCIOTHI, cooTBeTcTBYRomee 1 cm® Touno 0,1H
pactBopa NaOH;

g — HaBecka o0pasia, T.

Kucnornoe uncno uccnemyemoro oopasua KU( 8 mr KOH/r) Beruucnsitor mo popmyie:

V1-v2)-0,00561-1000
Ky= 1=V y  IIe

rae 0,00561 — tutp 0,1H pactBopa KOH, r/eme.
Jlist TATPOBaHUSL MOXKHO pUMEHATH pacTBop NaOH, HO B pacueTHyio Gpopmyiy cieayer
ctaBuTh TUTp pactBopa KOH TO# %€ HOpManbHOCTH.

6.2. OnpenesieHne YMCJIa OMbLJICHUS

Peaktussl: NaOH (0,5H pactsop), Hel (0,5H), pactBop dhenondranenna cmprosoii (1 %-
HBI).

[pu6ops!: K0IObI KOHUYECKUE ¢ MPUMLTH(OBAHHEIME TIpoOkamu (250 cm®), MepHBIi 11-
JWHJP, KaneJIbHUIA IS B3ATUS HABECKH .

Xox onpenenenus

B xon6y Hamusatot 30-35 cm® pactBopa NaOH 1 momemarot 1-2 T aHaTH3HPyeMoro pac-
TBOPA, B3BEIIEHHOTO ¢ TOUHOCTHIO /10 0,0002 1. ComeprkrMoe KOJIOBI TIIATETHHO MTePEMEITNBAIOT
u BbliepkuBaloT 30-40 MuH, nepuoanyecku nepeMenirBasi. M30bITOK 1I€I0YH OTTUTPOBBIBAIOT
KHCJIOTON B MPHUCYTCTBUU (PeHosITanenHa.

AHanmu3upyroT J1B€ MpoObL, U3 MOJYYEHHBIX PE3yJbTaTOB IPUHUMAIOT CPEAHEE 3HAUCHHE.

Yucno ompeuierans YO ( B mr KOH/r) paccunTsiBatot no ¢popmyse:
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(V1-v2)-0,028-1000
YYo= p , TIe

V1 - o6wem 0,5H pactBopa Hel, n3pacxo1oBaHHOTO Ha TUTPOBAHHUE KOHTPOIBHOM MPOOHI,

CM

V2 — o6wem 0,5H pactBopa Hcl, H3pacxo10BaHHOTO Ha THTPOBAaHUE pabodeii mpoOk, CM°.

0,028 — tutp 0,5H pacreopa KOH, r/cm?;
g — HaBecKa 06pasia, T.

3Hast TeOpETHUYECKOE APUPHOE YUCIIOT M ONIPEICITUB YHCIO OMBUICHUS U KUCIIOTHOE YHCIIO,
conepskanue 3gupa X (%) pacCUUTBHIBAIOT 1O hopMyIie:

_ qOHafmeH - KqHaﬁAEH
3qTeop

Jlaboparopnasi padora Ne 7
HN3ydyeHue CBOMCTB dMOKCHUIHON CMOJIbI
Heab padoThl: onpeaeneHrne 3MOKCUTHOTO YKCIIa CMOJIBI M PACUET KOJIUYECTBA OTBEPIUTENS.

PeakTuBbI M MaTepuabl: AMOKCUIHAS CMOJIA, alleTOH, KOHIIEHTPUPOBAHHAs! COJIsIHAs KUC-
nota, 0,1 H pacTBOp ruApoKcuaa HaTpus, PeHoIPTaICHH.

[Tocyna u npubopel: KOHUYECKHE KOJIOBI ¢ mpodkamu, 00bEMoM 100-250 M1, crakaH 00b-
émom 100 mut, muneTku Ha 2-25 mut, MepHbIH mMHAP Ha 100 My, CTEKIISTHHBIC MAJIOYKH, (PHITh-
TpoBasibHasi Oymara, OIOpPETKH ISl THTPOBAHMSL.

Xox onpeneneHus

['OTOBAT aneTOHOBBII PACTBOP COJSHON KHUCIOTHL. J{JIsl TOr0 B KOHMYECKO# KoJIOe cMme-
muBaroT 60 M aneroHa ¢ 1,5 MJI KOHIIGHTPUPOBAHHOM COJITHOW KUCIOTHI. KoJIOBI 3aKphIBatOT
OPUTEPTHIMU TIPOOKAMHU.

Tounble HaBecku sn0KcUAHOM cMmoibl o 0.2-0.3 r moMeniaroT B ABE IUIOCKOJOHHBIE
KOJIOBI C IPUTEPTHIMU MPOOKAMH U HAJIMBAIOT B KaXAYIO 110 15 M1 alleTOHOBOI'O pacTBOpa CoJisi-
HOM KHCIIOTHL. B TpeThio K00y HaTMBAIOT TOJIBKO 15 MJT alleTOHOBOTO pacTBOpa (X0J10CTast pooda).
[TpurotoBneHHbIe cMecH BblAEpKUBaOT 30 MUH P KOMHATHOM TeMIiepaType.

OOBEM KHCIIOTHI, 3aTPaYeHHON Ha B3aUMOJEHCTBUE C AMOKCUAAMH, ONPENENIOT TUTPU-
METPUYECKUM METOJIOM.

Jlist 5TOro U30BITOK COJIIHOM KUCIIOTHI, HE IPOpearupoBaBIIeld cO CMOJIONH, OTTUTPOBBI-
BaroT0,] H pacTBOpOM r'HIPOKCHIA HATPUS B IPUCYTCTBUU (heHospTanenHa.

OnokcuHoe yncio (OY) B mpolieHTax BBIYUCIAIOT 110 popmyIie:
(V1-V2)-F-100-0,00435

Y= ,T
g
V1uV2-o06bémsl 0,1 H pacTBopa ruipokcuia HaTpusi, OILIEAIINE Ha TUTPOBAHHE KOHTPOJIBHOM
poObI ¥ TIPOOBI C HABECKOW AMOKcHIHON cMoubl (M), F — mompaBka x tutpy 0,1 H pactBopa
runpokcuaa Hatpus (F = 1, eciu pacTBOp mpUroToBiieH U3 (pUKCaHaia); g — Macca HaBeCKH (B T);
0,00435 — koaMUYeCcTBO MOKCUAHBIX TpymIl, cooTBercTByomue 1 M 0,1 H pactBopa ruapokcuia
HaTpus.

[TonpaBka x tutpy omnpezensercs tutposanuem 10 mi touno 0,1 H pactBopa cosstHOM
KHCJIOTBI, IPUTOTOBJICHHOT0 U3 puKkcaHana, npumepHo 0,1 H pacTBopa ruapoxcuia HaTpus B Ipu-
CYTCTBHM UHAMKaTOpa (penondranenna. OnpeaenstoT 00bEM IHIPOKCHAA HATPHSL, TOLIEIINN Ha
TUTPOBaHUE. 3aTEM ONPEIEIIAIOT TOUHYIO KOHLIEHTPALIUIO PacTBOpa FUAPOKCUIA HATPHUS, UCTIONb-

3ys popmyiy:

C3(NaOH) -V(NaOH) = C3(HCI) - V(HCI)
[TonpaBka Kk TUTPY MOKa3bIBAET, BO CKOJIBKO Pa3 KOHIICHTPAIUsS MPUTOTOBICHHOTO pac-
TBOpa 60mbIe win Menbine 0,1 H, To ecth, F= 0,1 / C3(NaOH).
Pacuém xonuuecmsea omseepoumens.
Paccuuraiite KonuuecTBO OTBepauTENs (3THIECHAMAMUHA U MeTa-(heHUIeHInaM1Ha), He-
00X0IMMOTO ISl OTBEPKIAEHUS | T SMOKCUAHON CMOJIBI IO hopmyie:
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M-34
X=——r1e
43N° A

M — monekynsipHas macca otBepautens, DY — copepxaHue 3MOKCUAHBIX TPYIIT B CMOJIE
(%), N — 4rcI0 IEHTPOB OTBEPIKACHHUS B OTBEpAMUTEINE (B OTBEPAUTEIIAX AaMUHHOTO THIIA 3TO YHCIIO
CIIMBAIOIIMX aKTUBHBIX BOJOPOIOB).

3aoanue:
1. PaccuuTaiiTe 3MOKCHAHOE YMCIO Kak CpeaHee apu(MeTHYecKoe pe3yibTaToB JABYX
TUTPOBAHUM.
2. PaccuuTaiiTe K0JIM4EeCTBO STWIEHANAMUHA U MeTa-(heHWIEHANaMUHa, Heo0X0au-

MOT'0 JJI1 OTBECPKIACHUA Ir BHOKCH,HHOﬁ cmonbl. Hammummure cxeMbl peaKHI/Iﬁ OTBCPKIACHUA.

JlaGoparopHasi padora Ne 8
JlecTpyKuusl ¥ IeHATYpPalus NPHPOAHBIX NOJIUMEPOB

Heab: U3y4uTh YCIOBUS MPOTEKAHUS PEAKIIH JECTPYKIIUU TIPUPOTIHBIX MOIUMEPOB

8.1. lenarypanus 6ej1Kka KOHIEHTPHUPOBAHHBIMU MHUHEPAJIBLHBIMH KHCJI0TAMH

B npo6upky Hanute 10 Kamnens KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI, IepKa MPOOUPKY
nox yriom 45°, 106aBUTh 5 Kamelb pacTBOpa AUYHOTO Genka. OTMEThTe H3MEHEHHUs Ha TPAHHMIIE
JIBYX CJIOEB KHJIKOCTH (KOJBIO IEHATYPUPOBAHHOIO OelKa)

8.2. lenatypauus 6ejika OpraHu4ecCKMMU KUCJI0TAMHU

B npobupky Hanute 10 Kamens TPUXJIOPYKCYCHOM KHCIOTHI U J0OaBbTE 5 Kamenib pac-
TBOpA sIMYHOTO O6enka. OTMEThTE POU30IIEIIINE U3MECHEHHUS.

8.3. lenatypauus 6esika COJSAMH THKEJIbIX METAJLI0B

B nBe npoOupku Haneite no 10 kanens pactBopa Oeka u J00aBbTE B IEPBYIO MPOOUPKY:
1-2 karu pacTBOpa cynbdara Meau, BO BTOPYIO — pacTBop areraTta cBuana (1-2 xarum). HaGuro-
JaiiTe 3a BBIMIAJCHHUE Oca/iKa Oenka.

8.4. lenaTtypauus 6e1ka opraHu4eCKUMHU PACTBOPUTE/ISIMH

B tpu npobupku Haneiite mo 10 kanens u 1o6aBbTe paBHbIE 00bEMBI OPIrAHUYECKHUX pac-
TBOPUTENECH: B MEPBYI0 — STHIIOBBIH CIIUPT, BO BTOPYIO — aIl€TOH, B TPEThIO — XJIOPOGOpM.
HaGnroaiiTe 3a BbIMaieHUEM OCaJIKa.

[Tpu odopmieHnn oT4eTa YKKHUTE MO KaXIOW PEaKIIMHA OCAXKIECHUS OCOOCHHOCTH JIeH-
CTBHSI ICHATYPUPYIOIIUX BELIECTB, B BBIBOJIaX OTMEThTE MPUUUHY JIEHATYPaLUIO OeJKa.

8.5. KuciioTHbI# ruapoin3 Kpaxmajia

B konmueckyio konby emkocthio 50 cm® HanuatoT 20-25 Ma 1 %-Horo pacTBopa Kpax-
MajpHOTO KieicTepa u 3-5 mit 10 %-Horo pacTBOpa cepHO# KUCIOTH. B 7-8 nmpobupok HanuBaroT
no 1 mi oyeHb pa3z0aBIEHHOTO pacTBOpa Hoja B B MOAUE Kalus (CBETJIO-KEJITOro 1IBETa), Mpo-
OMpKH CTaBAT B IITATHUB.

B nepByto npoOGupky BHOCAT 1-3 Kariu MOATOTOBIEHHOIO [T OIBITA PACTBOpA Kpaxmalia.
OTtMeuaroT 00pa30BaBIIYIOCS OKPAcKy. 3aTeM KOJIOy HarpeBarOT Ha acOECTOBOM CETKE HEOOJIb-
UM miameneM ropenku. Yepes 30 ¢ mocne Havaga KAMEHUsI OTOMPAIOT MUIIETKON BTOPYIO MPOOy
pacTBopa, KOTOPYIO BHOCAT BO BTOPYIO MPOOMPKY C pacTBOPOM Ho/1a, TOCIIE BCTPSIXMUBAHHS OTME-
YaloT IIBET pacTBopa. B nanpHeiimem orOuparot npoOsl pacTBopa uepes kaxapie 30 ¢ 1 BHOCAT UX
B ITOCIIEIYIOIIIME TPOOUPKH C PacTBOPOM #oaa. OTMEUaIOT MOCTETICHHOE H3MEHEHNE OKPACKH pac-
TBOPOB IIPH PEAKIMHU C H0o10M. Pe3ynbTaTsl BHECTH B TaONIUILY.

Ne mipo- Bpewms nocie Hayana onbiTa 1)1l BHECEHUSI pacTBOpa MOJa B HOJUJIEC KaIus
Ooupku

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

pactsopa 1 2 3 4 5 6 7 8

[1ocJie
BHECEHU
B 2B KI
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ITocne Toro Kak peakliMOHHAs CMECh IIEPECTaHeT AaBaTh OKPACKY C HOJIOM, CMECh KUTISATAT
erie 2-3 MUHYTBI, IIOCTIE YET0 €€ OXJIAXAAI0T U HeTpanu3ytoT 10 %-HbIM pacTBOPOM THIPOKCHIA
HATpUs, J0OABIIAS €0 M0 KAIUJISIM 0 [IeTIOYHON peakIiy cpebl (OSBICHHE PO30BOI OKPACKU HA
dbenondranenHoBoi Oymare)

YacTp 11€70YHOr0 pacTBOpa MEPENNBAIOT B IPOOUPKY, CMELIMBAIOT C PABHBIM 00bEMOM
peaxtuBa DenuHra U HarpeBalOT BEPXHIOK YACTh /10 HAUMHAIOLIETOCS KUTICHUSI.

Brimagaer nm ocagok kpacHoro 1seta? HanummTe ypaBHEHHE peaklUy THAPOIN3a Kpax-
Mana. OObICHUTE TOYEMY B MPOLIECCEe THAPOIN3a U3MEHSETCS OKpacKa I'MIpOoIn3aTa ¢ HOA0M.

8.6. PacTBOpeHue 1eT10JI03bI bl MeIHO-aMMHA4YHOM pacTtBope (peaktuBe LlIBeii-
nepa)

B npoOupky HanmBaroT 5 M MEAHO-aMMHA4HOTO pacTtBopa (peaktus LlIBeliniepa), omyc-
KalOT B HETO OYEHb MaJICHbKUN KycOoUYeK (PUIbTPOBATbHON OyMaru v THIATENbHO MEPEMEIINBAIOT
CTEKJIIHHOW TMaJIOUKO# 1Mo mosHoro pactBopeHus. [lomyuaercs Bs3Kas Mpo3pavHas KHUIKOCTb
SAPKO-CHHETO 1IBETA.

[TonyunBIIMIiCS pacTBOp BBUIMBAIOT TOHKOM CTpyeH B cTakaH, coaepkaiuii okoso 100
MJT TEIUION BOJIBI, TOJAKUCIEHHOM 2-5 MIJI KOHIIEHTPUPOBAHHOM cepHOM KUCTOThI. Llemono3a BeI-
NeIISIeTCS B BUZE XJIOTIHEB.

8.7. Ilosry4yeHHe PacTHTEJBHOIO MePpraMeHTa (AMHJIOH/IA)

B tpu dapdopoBsie yamky HaIUBAIOT:

1 — 80 %-HbIii pacTBOpP CEPHOM KHUCIIOTHI;

2 — MUCTHUTMPOBAHHYIO BOIY;

3 — 5 %-HbIl pacTBOp aMMHaKa.

B pactBOp cepHOI KUCIOTHI OMMYCKAOT Ha 8-10 ¢ CpeTHIOI0 YaCTh MOJOCKH (DUITHTPOBAITH-
Hoit 6ymaru (10*3 cm), cyxue KOHIIBI Oymaru aep>kaT B pykax. M30bITOK KUCIOTHI OBICTPO CIIU-
BalOT B Tyke (apopoByIO YallKy, MPOMBIBAIOT y4acTOK Oymaru. OOpabOTaHHBIN KUCIOTOH, B
BOJIE, HAJIUTON BO BTOPYIO YAIlIKy. 3aTe€M HEHTPaJM3yIOT OCTATKU KHCIOTHI pa30aBlIeHHBIM pac-
TBOpOM amMMHuaka. [IpocymmBaroT momydeHHbIH pacTUTENBHBIN TEPraMeHT MEXTy JTUCTaMHU (PHITh-
TPOBAJIbHOM OyMaru ¥ CpaBHUBAIOT BUJ] M IPOYHOCTh yyacTKa, 00pabOTaHHOTO KMCIOTON C HEOO-
paboranHbeIM. HaHoCAT Karu pa30aBieHHOro pacTBopa Hojia Ha 00paboTaHHBIN y4acTOK OyMaru.
Kakas okpacka nonydaercs? OObsICHUTE OTBET.

JlabopaTopnasi paGora Ne 9
HN3yuenne KUHETHKH HA0YXaHUS CLIUTHIX NOJMMEpPOB

Heab paGoTsl: onpeneauTh U3MEHEHUE CTENEHN Ha0yXaHusl Pe3UHbI Ha OCHOBE OYTaJHEHOBOIO
KaydyKa B JIByX PaCTBOPHUTEISAX BO BPEMEHH.
Hcxonnble BemecTBa: pe3vHbl HA OCHOBE OYTa/IM€HOBOT0 Kay4yyKa (IUIacTHHA TOJIIIUHON 2 MM);
TOJIyOJI M TENTAH UM KCHJIOJN U TeKCaH.
OO0opynoBaHue: JIEKTPOHHBIE BECHI C TOYHOCTHIO B3BEILIMBAHMS 10 TPETHETO 3HAKA ITOCIIE 3aIlsi-
Toif; cexyHI0Mep, GI0KCHI eMKOCTBIO 50 cM® (2 INIT.); MMHIIET, HOKHHUIIBL.
IHopsiiok BbINOJIHEHHS PA0OTHI

W3 pe3HOBO IIIACTUHBI BBIPE3AIOT JIBE MPSMOYTOJIbHBIE TOJI0CKH Maccoi oT 50 1o 80 mr.
Bxutrouarot Beckl U onpenenstoT maccy oopasuos. [locie B3BemmBanus oopaser pe3uHbl moMe-
maioT B GroKC, cofepxkaiuii 5 cmM® oHOrO U3 pacTBOpUTEIIEH, OTHOBPEMEHHO BKIIIOUAs CEKYHI0-
Mep. BIoKC repMeTHYHO 3aKphIBatOT, 00pa3ell BhIAEPKUBAIOT B PaCTBOPUTENIE B TE€UEHHE 5 MUH,
3aTeM BBIHUMAIOT U3 OI0KCA MUHIIETOM, M3JIUMIIKH PAaCTBOPUTEIIS C IOBEPXHOCTH 00paslia yIaisioT
¢buIbTpOBaNILHON OyMaroi M B3BEIIMBAIOT Ha AJIEKTPOHHBIX Becax. [locie B3BemnBaHus HaOyXx-
muid oOpaszer] CHOBA OMYCKAaIOT B OIOKC C PaCTBOPUTENEM U BKIIOYAIOT CeKyHaoMep. Bpemst BbI-
Jep>KKH 00pasiia ycTaHaBIMBAIOT 5 MUH. B nanbHeliem Bpemst HabyxaHHsl yCTaHABIMBAECTCSI paB-
HeIM 5, 5, 10, 10, 10, 10, 15, 15 mun u nanee, ecnu Tpedyercs, mo 15 muH. M3Mepenus npekpa-
IIA0T, KOI'Jla pa3InyKsl B Maccax HaOyxuiero o0pasma A Tpex MOCIEIHUX U3MEPEeHHUH MpeBbl-
LIAF0T 3 M.



20

3arem MMPOBOAAT aHAJIOTMYHBIC U3MEPCHUA CO BTOPBIM 06pa3L[OM PE3UHLBI U IPYTr'UM pac-
TBOPUTCEIICM.
I[HSI KOJIMUECTBEHHOU XapaKTCPUCTUKHU Ha6yxaH1/1;1 PaCCUUTBIBAOT CTCIICHB Ha6yxaH1/1;1
I KaXXKI01r0 (bHKCI/IpOBaHHOFO 3Ha4YCHUA BPEMEHU T:
__mt—m0

AT=—",T1C
mo > TN

3aganue
ComnocTaBuTh cTeneHb Ha0yxXaHus 00pa3LOB PE3UHBI B IBYX PACTBOPUTEISX U OOBSICHUTh
Ha0JII0/1aeMbI€ PA3IUYUSL.

JlabopaTopnas padora Ne 10
XuMHYecKHe CBOMCTBA BOJIOKOH

Heab padoThl: N3yueHHE XMMHUUYECKUX CBOMCTB TEKCTUIIbHBIX BOJOKOH.

10.1. [JeiicTBMe HA TEeKCTHJIbHbIE BOJIOKHA HEOPTaHUYECKHUX KUCJIOT

[lon xMMHYECKUMHU CBOWCTBaMHU BOJIOKOH MOHMMAIOT UX OTHOIICHUE K JEHCTBUIO XUMHU-
YECKHUX PeareHToB (KUCIIOT, IIesIoueH, OKUcauTenel, pacrsopureneit). Ilpu BozaeiictBun Xxumu-
YECKHX BEIIECTB PA3JIMYHON MPUPOABI Ha BOJIOKHA BO3MOKHBI CIIEIYIOIINE U3MEHEHUS: Ha0yxa-
HUE, PaCTBOPEHUE (YACTUYHOE WM IOJHOE), pa3pylleHue (M3MEHEeHHe 1BeTa pacTBOpa WM BO-
JIOKHA).

Ilopaook évinonnenusn onvima.

B nipoOupku moMecTuTh Mo 0JJHOMY 00pa3ily BOJIOKHA (80M0KHA 8b10AIOMCS NO 3A0AHUI0
npenooasameins). OCTOPOKHO MPUIUTH 10 1 MJI KOHLIEHTPUPOBAHHOM cepHOM KuciioTsl. Habiro-
JIaTh 3a IOBEJICHUEM BOJIOKOH B KUCJIOTE B TeueHHUE 5-10 MUHYT (I10JIHOE pacTBOPEHUE WU Hapy-
IIEHUE CTPYKTYPhl BOJIOKHA).

B npobupku nmomectuth 00pasipl MIEPCTH, HATYPAJIbHOTO IIENKa, KallpoHa, XJomka. B
KaX/1yI0 U3 HUX OCTOPOKHO J0OABUTH IO 1 MJI KOHLIEHTPUPOBAHHO a30THON KHCIOTEL. OTMETUTH
M3MEHEHUE OKPAaCKH U HaOyXaHHe OTJENbHBIX BOJOKOH.

ITo oxOHUaHMM OMBITA COAECP)KUMOE MPOOHPOK CIUTH B 0COOYIO CKIISIHKY Ul OTpaboTaH-
HOM a30THOM KUCJIOTHI.

Konmponvnvie 6onpocwi

1. Kak BiusieT KOHIEHTPUPOBAHHAs CepHasi KUCIOTa Ha BOJIOKHA: BUCKO3HOE, alleTaTHOE,
KaIlpOH, JIaBCaH, HUTPOH?

2. Kak BnusieT KOHIIEHTpUPOBaHHAs a30THAs KUCJIOTa Ha IIE€PCTh, HATypalbHbIHN MIENK, Ka-
IIPOH, XJIOMOK?

3. KakoBa opmyna BOJIOKHOOOpA3yIOIIMX MOJIUMEPOB, UCTIOIb3YEMbIX B JAHHOM OIBITE?

10.2. [leiicTBHE HA TEKCTHJIbHbIE BOJOKHA OPraHMYECKUX KHCJIOT B PA3JIMYHBIX KOH-
LHEeHTPaluAX

Opranuyeckre KUCIIOTHI ABJSIOTCS OoJiee c1adbIMu, TO3TOMY HE TaK arpecCUBHBI, C TOUKU
3peHus BO3ACHCTBUS Ha TEKCTUIIbHBIE MaTepHalIbl, KAK MUHEPaJIbHbIE U OKa3bIBAIOT MEHEE BbIpa-
KEHHOE BO3/IEIICTBHE HA BOJIOKHA.

Peaxmuevl u mamepuanvl: ykcycuas xucioma 3%-nas, mypasvunas kucioma 85%-nas,
mMeKCmuibHble 80JI0KHA.

Mepwi npedocmoposcnocmu: cOOI0IATh OCTOPOKHOCTh PU MCIIOIB30BaHUN OpraHuye-
CKHX KHUCJIOT.

Ilopaook évinonnenusn onvima. B npoOUpPKH NOMECTUTH XJIOMOK, alleTaTHOE BOJIOKHO, Ka-
MPOH (WS 00pa3Ilkl BOJIOKOH IO 33JIaHUI0 TIpernoaBarens). Tyna xe npuiauTh o 2 mit 3%-Horo
pacTBopa ykcycHOU kucioThl. [Tocie 5-MuHyTHOM 00pabOTKM P KOMHATHOM TemmnepaType 00-
pasibl OTXKATh OT KUCIIOTHI O CTEHKU MPOOUPKU CTEKJISHHON NaIOUKOM.

[TonoBuHy Kaxgoro oOpasia BBICYIINTh 0€3 MPOMBIBKM Ha BO3AYXE WIH B CYIIMIHHOM
mkady (o 3aaHUI0 IIPenoJaBaTess), a APYryko MOJ0BUHY — BBICYIIUTH [TOCIIE TIIATEIBHON IPO-
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MBIBKH BOJIOM (B aHAJIOTUYHBIX YCIOBUAX). CpaBHUTH OPraHOJENTUYECKH IPOUYHOCTH 00paboTaH-
HBIX 00pa310B HA Pa3pbIB.

B nipoOupku mOMeCTUTh T€ e caMble BOJIOKHA U MPUOaBUTH 110 2 Mt 85%-HOTO pacTBOpa
MypaBbUHOH KucoThl. [locie BeinepkuBanusa 00pa3oB B TeueHue 5-10 MuHyT npu KOMHATHOU
TEMIIEPATYPE OTMETUThH IPOUCXOSAIINE C BOJOKHAMH U3MEHEHMSL.

Koumponwvnvie 6onpocwi

1. KaxoBbl (hopMyIbl TOTMMEPOB, BXOISIINX B COCTAB XJIOMKA, 3(UPOIEIUIIOIO3HBIX BO-
JIOKOH, KarpoHa?

2. Kak Bnusier 3%-Hblil pacTBOp YKCYCHOM KHUCJIOTBHI HA MPOYHOCTh U3YUYEHHBIX BOJOKOH
0e3 mocienyromei MPOMBIBKU U TTOCIIE MPOMBIBKH?

10.3. /leiicTBue men04Yeii HA TEKCTUJIbHbIE BOJIOKHA

Peaxmuevt u mamepuanot: enxuii HaTp (10%-Hb1i1 pacTBOp U 3%-HbBII PACTBOP), TEKCTHIIb-
HbIE BOJIOKHA.

Mepuvl npedocmoposicHocmu: 00palaThCsi C OCTOPOKHOCTBIO C PACTBOPOM €AKOTO HATpa;
coOTI0IaTh OCTOPOIKHOCTH MPH pabOTe C KUIISIICH BOJASHON OaHEeH.

Ilopaook evinonnenusn onsima. B npoOUpPKU IOMECTUTH 00pa3iibl BOJIOKOH (8010KHA 8bl-
Odaromcesi no 3a0anuto npenooasamens). [punmuts o 2 mi 3%-Horo pacTBopa eakoro Harpa. O0-
pasibl BBIAEPKATh B KUIIALIEH BOASHON OaHe B TeueHHe 20 MUHYT. OTMETUTh U3MEHEHHS BHEIII-
HEro BUJa BOJOKHA.

B poGupku noMecTuTh Te ke BoJIoKHa U 100aBUTh 10%-HOTO pacTBOpa €IKOro HaTpa Mo
2 mi1. OO6paboOTKy MPOU3BOIUTE IMPU KOMHATHOM TemrepaType. OTMETUTh H3MEHEHHE CBOWCTB BO-
JIOKOH.

Koumponwvnvie éonpocwi

1. KakoBbI opMyIibl BOJOKHOOOPA3YIOMIMX MOJUMEPOB, UCIIOIB3YEMbIX B ONBITE?

2. Kax Bnusier 10%-HbIi1 pacTBOp €IKOr0o HaTpa Ha CBOMCTBA M3Y4eHHbIX Bamu BOIOKOH?

10.4. [leiicTBHEe HA TEKCTUJIbHbIE BOJIOKHA OKHCJIUTEIeH

Peaxmuevl u mamepuanei: THNIOXJIOPUT HATPUS UM XJIOPHAs U3BECTh B KOHLEHTPALUU 5
I/J1 aKTUBHOT'O XJIOPa, LEJUTIOJIO3HBIE U THPATLEIUTIONIO3HbIE BOJIOKHA, OEJIKOBBIE BOJIOKHA.

Mepvol npedocmoposxcnocmu: cod.1100ams 0CMOPOICHOCHb NPU pabome ¢ OKUCTUMENIMU.

Ilopaook evinonnenus onvima. O6pa3iibl BOJOKOH OMECTUTh B IPOOUPKH, IPUIUTH 2-3
MJI pacTBOpPa T’MIIOXJIOPUTA HATPUS UITU XJIOPHOM M3BECTH B KOHIIEHTPALIMU 5 T/J1 aKTUBHOTO XJI0pa
(6on0KHa sbIOGIOMCsINO 3a0anuto npenodasamensi). OOpabOTKy BeCcTH 15 MUHYT NPH KOMHATHON
TEeMIEpaType, Mociie 4ero 00pasiibl TIIATENBHO IPOMBITh BOJIOH, 3aTeM OUCYIb(OUTOM HATPUS AJIs
yJlaJIeHus CIIeZI0B XJIopa U BHOBb BOAOM. BricynmTe B cymminbHOM 1mkady npu 60-80°C. Anano-
THUYHBIN OIBIT IPOBECTH 0€3 MPOMBIBKH 00pa3lioB Mociie 00paboTKH OKUCIUTEIIEM.

Koumponvnvie sonpocwi

1. Yto co0oii mpeacTaBistoT BOJIOKHOOOPA3YIOIIUE TOTUMEPHI, UCIIOJIb3yEMbI€ B OTBITaX?
[TpuBecTH XMMHUYECKHUH COCTAB IEMEHTAPHOTO 3BEHA MTOJIMMEPOB.

2. Kak BIUSIOT OKMCIUTENN Ha BOJIOKHA Pa3JIMYHOro npoucxoxaeHus? [Iponssectu cpas-
HEHHUE YCTOWYMBOCTH Pa3IMYHBIX IO IPUPOJE BOIOKOH.

10.5. JleificTBHe HA TEKCTH/IbHbIC BOJIOKHA PACTBOPHUTeEJIeH

Mamepuanvr u peakmuevi: peaxmus Lllsetiyepa, ammuax, Xa10nox, 6UCKO3HOE B0JIOKHO,
HamypanoHbulll WeJIK.

Mepwi npedocmoposicHocmu. codIOAaTh OCTOPOKHOCTH MPHU paboTe ¢ alleTOHOM, IO-
CKOJIbKY Mapbl OPraHUYECKUX PACTBOPUTENIEH TOKCUUHBI.

Ilopsook evinonnenus onvima. B 3 nmpoOUpKH B3sATh 00pa3ibl XJIOMKA, BUCKO3HOTO BO-
JIOKHa U HATYypaJIbHOTO IlejiKa. B kaxayro mpoOHpKy NpUINTh MPUMEPHO MO 3 MJ peakTuBa
[IIBelinepa (aMMHUa4YHbIN PACTBOP TMAPOKCUAA OKUCH Meau). OTMETUTh CKOPOCTb PacTBOPEHUS
Ka)KJ0r0 BOJIOKHA.

B npo6upky B34Th OOy alieTaTHOro BOJIOKHA M 00paboTath ero 2-3 il aneroHa (B BbI-
TsoKHOM 1Kady). Habmronate mpoucxoasime ¢ BOJIOKHOM H3MEHEHUSI.

Koumponvnvie éonpocwi
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1. KakoBa ¢opmyina peaktusa [lIBeiinepa? Kak oH Biausier Ha XJIOTOK?
2. JIna kakoeo u3 2¢hupoyenniono3nsix 60J10KOH ayemoH A6JAemcs pacmeopumenem?

6 IMJAKTUYECKHUE MATEPHAJIBI UISI KOHTPOJISA(CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHUAJIA

6.1 Ouenoqnme CpeacTBa, MoKa3aTeJiu U KPUTEPUHU OLICHUBAHUSA KOMIIeTeHI Ui

Hupexke | Ounenou-
Komme- | HOe epen- IMoka3zaresnun Kpurepum onieHuBaHus C(l)OpuMI/lpOBaHHOCTI/l KoMIIe-
TeHIHH CTBO OICHUBAHUSA TCHIUH
[K-2 Otuer no | Huszkwuii — He- CTABUTCS, €CIIM JOIYILEHBI CYLIECTBEHHBIE
nabopa- YIOBJIETBOPH- OIIMOKH (B XOJI€ IKCIIEPUMEHTA, B OOBbSICHCHUH, B
TOPHOM TEIHHO odopmIieHUH PabOThI, MO TEXHUKE 0E30MMACHOCTH,
pabore B paboTe ¢ BelecTBaMu U MpudopamMu), KOTOPHIE
HE UCHPaBJISAIOTCA JJaXe M0 yKa3aHUIo MpenoiaBa-
TeJsl.
IToporossrii — CTaBUTCS, €CIIU JOIYILIECHBI OJHA-BE CYLIECTBEH-
YIIOBJIETBOPH- Hble OIIMOKH (B X0JI€ IKCIEPUMEHTA, B O0BsICHE-
TEIbHO HUM, B 0OpMIICHHU PabOTHI, 1O TEXHUKE Oe3-
OTMacHOCTH, B paboTe ¢ BELIECTBAMHU U MPHOO-
pamu), KOTOpbIE UCTIPABIISIOTCS C IOMOIIBIO IIpe-
MO/IaBaTels.
ba3oBeIii — X0- a) paboTa BBIIIOJIHEHA [TPaBUJILHO, O€3 CYIIECTBEH-
poto HBIX OIIUOOK, C/IeNIaHbl BHIBOJIBL;
0) 1OMMyCTUMBI: HETIOJIHOTA IPOBEACHUS I 0POpM-
JICHUS KCTIEPUMEHTA, Of[HA-/IBE€ HECYIIIECTBEHHbBIE
OLIMOKH B IPOBEJICHUN WU 0(OPMIICHUH IKCIIEPH-
MEHTa, B IIpaBUJIaX paboThI C BEIIECTBaMH U MTPUOO-
pamu
Beicokuit —or- | a) paboTa BbINOIHEHA [TOJIHO, TPaBUIBbHO, O€3 cylIe-
JMYHO CTBEHHBIX OIIMOOK, C/ICJIAaHBI BEIBOJIBL;
0) SKCIEpUMEHT OCYILECTBJIEH I10 IUIaHy C y4eTOM
TEXHUKHU 0€30M1aCHOCTH U MpaBmJl paboThI ¢ Bellle-
CTBaMH U MPUOOPaMU; B) UMEIOTCS] OpraHU3aMOH-
HBIE HABBIKH (TIOAEPIKUBACTCS YUCTOTA paboUero
MecTa U MOpPSI0K Ha CTOJIE, SKOHOMHO MCIOJb3Y-
IOTCS] pEaKTHBBI).
Komno- Huskuit —He- - He3HaHHE IPOrPaMMHOr0 MaTepHaa;
KBHYM YIIOBJIETBOPH- - IPH OTBETE BO3HHUKAIOT OITNOKH;
TEJIbHO - 3aTPyAHEHUS NP BBHIIOTHEHNUH MPAKTHUECKUX pa-
00T.
IToporossrii — - YCBOEHHE OCHOBHOI'O MaTepHaIa;
yJIOBJIETBOPH- - IPU OTBETE JIOMYCKAIOTCSI HETOYHOCTH;
TEIbHO - IPH OTBETE HEJJOCTATOYHO MPABHIIbHBIC (POPMYITH-

POBKH;
- HapyUIEHHE M10CJIEJ0BATEILHOCTH B U3JI0KEHUU
IIPOrpPaMMHOT0 MaTepHaa;

- 3aTPY/AHEHUS B BBITIOJHEHUH NPAKTHUECKUX 3a7a-
HUIA.

Bba3oBEIii — x0-
po1io

- 3HaHHME NTPOTPAMMHOI0 MaTepUaa;

- TPaMOTHOE U3JI0KEHHUE, 03 CYIeCTBEHHbIX He-
TOYHOCTEH B OTBETE HA BOIPOC;

- IPaBWJILHOE IPUMEHEHUE TEOPETUYECKUX 3HAHU;
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- BJIaICHHUC HCO6XOI[I/IMI)IMI/I HaBbIKaMU ITPHU BBITIOJI-
HCHUU U IMPAKTHUYCCKUX 3a/1ay.

Bricokuii — o1-
JINYHO

- INIyOOKOE ¥ MPOYHOE YCBOCHHE MTPOrPAMMHOT0
MaTepuania;

- IIOJIHBIE, [TOCJIEI0BATEIbHbIE, TPAMOTHBIE U JIOTHU-
YEeCKH M3J1aracMble OTBETHI IPU BUJOU3MEHEHUH 3a-
JIaHUs;

- cBOOOJIHO CIPABJISIOIINECS C TOCTABICHHBIMU 3a-
Jlayamu, 3HaHUs MaTepuaa;

- IpaBUJIbHO OOOCHOBAHHBIE IIPUHSATHIE PELICHMUS;

- BJIaJICHE PA3HOCTOPOHHUMHU HaBBIKAMU U IpHE-
MaMH BBITIOJIHEHUS PAKTHYECKUX PadoT.

Kon- Huzkwuii — He- CTYJEHT JIOMYCTHJI YUCJIO OIUOOK U HEJ0YETOB
TPOJIbHAsI | YIIOBJIETBOPH- MPEBOCXOJIAIIEE HOPMY, IIPH KOTOPOH MOXKET OBITH
paboTta TEIHHO BBICTABIICHA OLIEHKA «3»
[ToporoBerii — €CITH CTYJICHT MPABUIIBLHO BBHIITOIHIII HE MEHEE T0-
YIIOBJIETBOPH- JIOBUHBI pa0OTHI MK AOMYCTUII: HE OoJiee IBYX
TEIbHO rpyOBIX OmMOOK; WK He OoJiee 0HOM rpy0oii n
OJIHOI HEerpyOOi OIIMOKU U OJJHOTO HEJA0YETa; UITN
He OoJiee IBYX-TpeX HerpyObIX OMMOOK; MU OIHOM
HerpyOoil ommOKH U TpexX HeI0YETOB; WU MPH OT-
CYTCTBHH OIIMOOK, HO TIPU HAJMYUH YETHIPEX-TIATH
HEJ0YETOB.
ba3oBbIil — X0- | CTYJEHT BBIIOJHWI pabOTy MOJIHOCTHIO, HO J0ITY-
poIio CTHJI B HEl: He OoJiee ofHOM Herpy0oil ook 1
OJIHOTO HeJloueTa WK He OoJiee ABYX HEI0YETOB
Beicokuit — or- | pabota BeInosHeHa 6e3 oIMO0K, yKa3aHbl BCE pac-
JMYHO YeTHbIC (HOPMYJIBI, €TUHUIIB H3MEPEHHS, O€3 OIIu-
OOK BBIITOJIHEHBI MATEMaTUYECKHE PACUETHI
Pedepar Huzkuii — He- TeMa pedepaTa HE pacKpbiTa, OOHAPYKUBAETCS CY-

YIOBIIETBOPH- IIECTBEHHOE HETTOHUMaHHE MPOOIEMBI.

TEIBHO

IToporossrii — MMEIOTCS CYLIECTBEHHbIE OTCTYIIJIEHUS OT TpeOoBa-
YIOBIIETBOPH- HUi K peepupoBanmio. B yacTHOCTH: Tema ocBe-
TEJIBHO IIeHA JIUILb YaCTUYHO; JOMYIIEHbI PaKTHUYECKHEe

OomMOKH B coiepKaHuU pedepara uiu mpu OTBETE
Ha JOTOJHUTENbHBIE BOIIPOCHL; BO BPEMS 3aILIUThI
OTCYTCTBYET BBIBOJI.

bazosBrwiil — x0-
po1io

OCHOBHBIE TpeOOBaHUS K pedepary U ero 3amure
BBITIOJTHEHBI, HO TIPHU ATOM JOMYIIEHBI HeJ0uEThI. B
YaCTHOCTH, IMEIOTCS HETOYHOCTH B M3JIOKCHUHU Ma-
TepHaa; OTCYTCTBYET JIOTUUECKas OCIEI0BATEb-
HOCTh B CYXKJICHUSX; HE BBIZIEp>KaH 00bEM pede-
paTa; UMeroTCs yIyuieHus B opopMIeHUH; Ha JI0-
MOJTHUTEJIBHBIE BOIIPOCHI TP 3alTUTE JaHBI HETOJI-
HBIE OTBETHI.

Bricokuit — ot-
JINYHO

BBITIOJTHEHBI BCE Tpe6OBaHI/I$I K HaIllMCaHHUIO U 3a-
mure pedepara: 0603HaueHa npodieMa 1 000CHO-
BaHa € aKTyaJIbHOCTb, C/ICIaH KPATKHid aHAITU3
Pa3IUYHBIX TOYEK 3PCHUS HA pacCMaTPHBAEMYIO
po0JIeMy U JIOTUYHO M3JI0’KeHa COOCTBEHHAS T10-
3uLusl, COOPMYIHPOBAHBI BHIBOJIBI, TEMA PACKPHITA
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MTOJTHOCTBIO, BBIZIEP)KaH 00BhEM, COOIOICHBI TPEOO-
BaHUS K BHEITHEMY O(OPMIICHHIO, TaHBI IPaBUIIb-
HBIC OTBETHI Ha JIOTIOJIHUTEIbHBIC BOIIPOCHI.

Tect

Huszkuii — 10 60
OaIoB (HEeyIo-
BIICTBOPH-
TEJILHO)

IToporossrii —
61-75 GannoB
(ynoBneTrBopu-
TEJILHO)

bazoBerit — 76-
84 6anoB (xo-

pOI11I0)
Bricokuii — 85-
100 6aynoB(oT-
JIUYHO)

3a BEpPHO BBINIOJIHEHHOE 33JIaHU€ TECTUPYEMBbIH T10-
JydaeT MaKCUMaJIbHOE KOJIMYECTBO OAIIJIOB, MPETy-
CMOTPEHHOE JUIsl 3TOTO 3a/IaHMusl, 32 HEBEPHO BbI-
MTOJITHEHHOE — HOJIb OayutoB. [locie mpoxoxkaeHust
TEeCTa CYMMUPYIOTCS pEe3yJIbTAaThl BBIIIOJHEHUS BCEX
3aJaHUN.

[ToacuuTteiBaeTCs MPOIEHT MPABUIBHO BBIOIHEH-
HBIX 33/IaHUH TE€CTa, ITOCJIE YEro ATOT MPOIEHT Tie-
PEBOAUTCS B OLICHKY, PYKOBOJCTBYSICh YKa3aHHBIMU
KPUTEPHUSIMH OICHUBAHMS.

6.2 HpOMe?KyTO‘lHaﬂ aTTecTanus CTYACHTOB 110 TUCHUIIJIMHE

HpOMe)KYTO‘IHaH aTTecTanusd ABIACTCA HpOBepKOﬁ BCECX 3HaHHﬁ, HaBBIKOB U YMeHI/Iﬁ CTy-

JIEHTOB, IPUOOPETEHHBIX B IIPOLIECCE U3YUEHUS JUCHUILIMHBL. DOpMOI MpOMeXyTOUHOM aTTecTa-
[[UU 10 AUCLUILIINHE SBIISAETCS 3aUET.

Jljig o1leHMBaHMsI pe3yJIbTaTOB OCBOCHUS IUCLUUIUIMHBI IPUMEHSIOTCA CIIEeIYIOIINE KpUuTe-
pPHUH OLIEHUBAHUSI.

Kpurtepunu oneHuBaHus yCTHOTO OTBETAa HA 3a4eTe

Onenka «3a4TEHO0» BBICTABIISAETCS CTYACHTY, €CIIH:

1) BonpocCh! pacKpbIThl, U3JI0KEHBI JJOTUYHO, 0€3 CYIECTBEHHBIX OLINOO0K;

2) NOKa3aHO YMEHUE WILTIOCTPUPOBATH TEOPETUUECKHE MOJI0KEHUSI KOHKPETHBIMU ITPUMe-
pamu;

3) NpOJEMOHCTPUPOBAHO YCBOEHHE paHee M3YUYEHHBIX BOIPOCOB, c(HOPMUPOBAHHOCTD
KOMITETEHIIMM, YCTOMYHNBOCTh UCIIOJIb3YEMBIX YMEHHI U HAaBBIKOB;

4) nonyckarTcsl He3HAYUTEIbHbIE OIINOKH.

OneHka «He 324TEeH0» BBICTABIISETCS, €CIH:

1) He pacKpbeITO OCHOBHOE COJiepKaHKe Y4eOHOro MaTepHala,

2) o6Hapy’KeHO HE3HAHUE WM HETIOHMMaHue OoJbliei nin Hanbosee BaXKHON YacTH y4eo-
HOT'0 MaTepHana;

3) nomyIieHb! OMIMOKH B ONPEETICHUH TOHSATHH, KOTOPhIE HE UCTIPABIICHBI TTOCJIE HECKOJIb-
KHX HaBOJSLIMX BOIPOCOB;

4) He copMUPOBAaHbI KOMIIETEHIIUN, YMEHHS 1 HaBBIKU.

6.3 TunoBblie KOHTPOJIbHBIC 3aJaHUA UJIX MHbIC MaTepHaJIbI, HCOﬁXOI{I/IMLIe AJIA OHEHKH
pPe€3yJbTaTOB 0CBOCHUSA TUCHHUIIJIMHBI

BOIIPOCHI K KOJILTIOKBUYMY
Tema: CunTe3 nNoJiMmMepoB

1. Cunte3 BMC. O0mias xapakTepucThka mpolecca noaumepusanun. TepMoauHaMuKa
MTOJTMMEPU3AITUH.

2. PagukanpHasi oIMMepH3allysl: HHULIMUPOBAHUE, POCT IIeMH, OOPHIB IIeNH, Mepeaaya
uenu. [Ipumepsr.

3.Katuonnas nonumepusanusi. OCHOBHBIE CTAUU.

4. AunonHas nonumepuzanusa. OCHOBHBIE CTAIUU.

5. KoopannannonHo-noHHas nonuMepusanus. Ilonumepusanusa Ha katanuszaropax Llur-
nepa-Harra.
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6. [Tonumepwu3anus ¢ pacCKpbITUEM ITUKJIA.

7. CriocoOblI poBeIeHUs TOTUMEPU3ALIUH.

8. O0m1as xapakTepuCTHKa Ipoliecca nmomkonaeHcannn. Knaccudukamms peakuii moyim-
KoHAeHcauu. OCHOBHBIE OTJIMYUS IIPOLEcca MOJIMMEPHU3aluU OT IPOIEecca MOJTUKOHICHCAIIUH.

9.Crioco0bI MpOBEICHUS MTOJIMKOHICHCAIINH.

IIpumepsbI TeCTOBBIX 3aaHUI
Tectbl M0 TeMe: «CHHTE3MOJIMMEPOB»

1. JInig nosryuyeHusi CHHTETUYECKUX MOJTMMEPOB HCIIONIB3YIOTCS PEaKIuH. . .

| BapI/IaHTI)I OTBCTOB: l.HOHI/IMepI/I3aHI/II/I 1 n3oMepusanuun
2.HOHI/IKOH)ICHC3HI/II/I U ruapoJm3a

3.M0IMMEPHU3aLUH U TTOJUKOHICHCAIIN
4.monuMepu3anuy u drepudukan

2. B kauecTBe HU3KOMOJICKYJIAPHOTO BEIIECCTBA B PCAKIIUAX IMOJIMKOHACHCALIUN Yall€ BCCro 06pa-

3yerTcs. ..
| BapuauTs! oTBeTOB: 1.NaCl

2.H:0

3.H:S

4.CO,
3. BeH.IeCTBa, BbI3bIBAIOIHUC IIPOTCKAHNC PCAKIUHN ITOJIMMCPHU3allM1, HA3bIBAIOTCA. . .
| BapuanTs! 0TBETOB: 1 . MHUTIMATOPEI

2.MHIUKaTOPbI
3.MHTUOUTOPHI

4.mnacTuuKaTopsl

4. CuHTeTHYECKHE BOJIOKH4, B OCHOBHOM, ITOJIY4YalOT peaKuI/Ieﬁ. ..
| BapI/IaHTBI OTBCTOB: l.TeHOMepI/ISaHI/II/I
2.COHOHI/IMepI/I3aHI/II/I

3. XUMHAYECKON MOAUDUKAIIHH

4. 1I0JIMKOHAEHCAIIUT

5. CHHTeTHYECKHI KaydyK MMOIy4aroT MOJIMMEpU3alneH. . .
| BapuaHTsl OTBETOB: l.mMeTHmakpuara
2.ctupona

3.0yranuena-1,3
4 .aKpUIIOHUTpUIIA

6. Pear CHTOM, KOTOpBIﬁ IMMPUMCHSACTCA U BYJIKAHU3AIMK KaydyKa, SIBJISACTCA. ..
| BapuaHTbl 0TBETOB: 1.men

2.rpadut

3.caxa

4.cepa

7. Peakiuel MOJIMKOHIEHCAIMHA MOYKHO IMOJYYHUTh. ..
| Bapnantsi oTBETOB: 1 .HaiinoH
2.TIOTUCTHPOT

3.tedpnon

4 IONMUHUTPHUI

8. Peakuus cuHTe3a MOJIMMEPOB U3 COSAMHEHUMN, COJIepKalINX JBE WK OoJiee (PyHKIMOHAJIbHbIE
T'pyHIibl, COIMPOBOXAAOIIAACA 06pa3OBaHI/ICM HU3KOMOJICKYIIIPHOT'O ITPOAYKTA, HA3BIBACTCA. ..
I BapuaHTbl 0TBETOB: 1.moJIMKOHAEHCAIHEH

2.1umepu3alue

3.comonumepu3auen

4. neronmMMepu3aIuei

9. Ilponiecc oOpa3oBaHMs MOJIUMEPOB MYTEM MOCIEI0BATENILHOTO MPUCOETUHEHUS MOJIEKY MO-

HOMEPA HA3BIBACTCS] PEAKLIUEH. . .
| BapI/IaHTLI OTBCTOB: | l.nonnMepnsauml
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2 JI0JIMIICIITU3aIU A

3. MOJIMKOHACHCAITNH

4.monusTepupuKauu

10. [Tonuctupon noayyaroT B pe3yibTaTe. ..
I BapI/IaHTI)I OTBETOB: 1. TMOJIMMCEpU3aliun BUHMWIOEH3011a
2.1/130Mep1/13a111/11/1 CTHUpPOJIa

3.II0OIMKOHICHCAITIHI CTHpOJIa

4.monuMepu3anyeil CTUPAIBHOTO IIOPOIIKa

11. HOJIyquI/Ie areTaTHOro MEIKa U3 HEIIFI03bI BO3MOXKHO 6naronapﬂ HaJIAYMIO B HEH. ..

| BapuaHTbl OTBETOB: | .muKIMYecKuX PparMeHToB
2 .METWICHOBBIX TPYIII

3.THAPOKCHIIBHBIX TPYIIT

4.anpAeruHbIX TPYII

12. HOHy‘IeHI/Ie MOJIM3THJICHA OCYIICCTBIISICTCS 11O pCAKI M. ..
BapuaHTbI OTBETOB: 1.nCH;=CH—-(CH,-CH)n-

| |

CN CN

2.NnCH;=CH—-(CH,-CH)n-
| |

CeHsCeHs

3. nCH,=CH—-(CH,-CH)n-
I |

CH;3CHs

4, nCHZ:CH2—>-(CH2-CH2)n-

13. OCHOBHYI-O MacCCy NPOMBIINUJICHHO BAXXHBIX IMOJIMMCPOB ITOJIYYAOT peaKuI/Ieﬁ. ..
| BapI/IaHTBI OTBCTOB: l.HOJ'II/IKOHZ[eHCEILII/II/I
2.COHOHI/IMepI/I3aHI/II/I

3.ByJIKaHU3alUU

4 JI0JIMMEepHU3alun

14. OcoGeHHOCThIO peaKIMK MOJUMEPU3AINU, OTINYAIONIeH €€ OT MOJMKOHACHCAIUU, SBIIS-

C€TCA. ..
| BapuaHTbl OTBETOB: 1.0TCyTCTBHE Pa3BETBIEHHBIX CTPYKTYP
2.00pa3zoBaHue TOOOYHBIX HU3KOMOJIEKYJSIPHBIX TIPOAYKTOB

3.0TCcyTCTBHE TOOOYHBIX HU3KOMOJIEKYIISIPHBIX TPOIYKTOB

4.00pa3zoBaHuE Pa3BETBIEHHBIX CTPYKTYP

15. HepBa;I cragud MoJIMMepu3aluu, Ha KOTOpOﬁ IIPOUCXOOUT O6pa30BaHI/I€ AKTUBHBIX ICHTPOB,

Ha3bIBACTCH. ..
| BapuaHTel OTBETOB: 1 .koHJEeHCanus
2.panemMu3anus

3 MHULIUUPOBAHUEC

4 mHTHOMpOBaHNE

16. CpIpbéM 1)1 MOTYyYEHNs HCKYCCTBEHHBIX BOJIOKOH SIBJISIETCHL. . .

| BapuaHTbl OTBETOB: 1.enmronosa
2.Kay4yyk
3.Kkpaxmai
4.ctupon
17. Jlns mony4eHusi CHHTETHYECKOro Kaydyka 1o JlebeneBy B kauecTBe UCXOAHOTO BEIIECTBA UC-
TIOJIB3YETCH. . .
| BapuaHTsl OTBETOB: | .TpONHMIIOBEIA COUPT

2.0yTHIIOBBIH CITUPT

3.3TUJIOBBINA COUPT

4.MeTUIOBBIN cIUpT

18. I[JISI MOJIYYCHUA CUHTCTUUYCCKUX MOJUMCPOB UCIIOJIB3YHOTCA PCAKIIUM. . .
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| BapI/IaHTLI OTBCTOB: l.HOHHKOHHeHcaHI/II/I W TUJApOoJIn3a
z.HOHI/IMepI/I?)aIII/II/I U INOJIMKOHJACHCAIIUN

3.M0IMMEPHU3ALUH U H30MEPHU3aIN

4.monuMepu3anuy u srepudukan

19. Iporecc 0Opa3oBaHuUs MOIUMEPOB MYTEM MOCIIEIOBATEIBHOTO IPUCOSAUHEHHS MOJIEKYJT MO-

HOMCpa HAa3bIBACTCA peaKuHeﬁ. ..
| BapuaHTbl OTBETOB: 1. moymmenTu3anun
2.monuMepu3auu

3.nonuaTepu KA

4.HOJ'II/IKOHZ(CHC3.HI/II/I

Tema: «Kiaccupukanusi noJsumMepoB»

1. K npupoanbiM OuonoarmepaM OTHOCHUTCS. ..

| BapuaHTsI 0TBETOB: 1.ManeTO3a
2.HallNoH

3.Kkpaxmain

4 tenon

2. K npupoaabsIM noimmepamM OTHOCSITCS. . .
| BapuaHTBl OTBETOB: 1 .HyKJIEMHOBBIE KUCJIOTHI
2.BUTAMUHBI

3. KUpBI

4.TOPMOHBI

3. K cuaTeTnueckum OPraHn4CCKHUM ITOJIUMEPAM OTHOCHUTCA. ..

| BapuaHTbl OTBETOB: 1.mporenH
2.Kpaxmai

3.1emIr0i103a

4. tehnon

4. HeopraHm4eckum roJMMepOoM SIBJISIETCSL. . .
| BapuaHThl OTBETOB: 1. cynpdun cepedpa
2.0KCHU] HATPHA

3.MOJINATHIICH

4.0KCHJ KPEMHHS.

5. ®enondopMambIeTHIHAs CMOJIA OTHOCUTCS K MOJIMMEPaM.
| BapI/IaHTI)I OTBETOB: 1.cCHHTETHYECKUM HCOPraHN4CCKUM
2.IpUPOJHBIM OPTaHUYECKUM

3.CHHTETHYECKUM OpraHNn4YC€CKUM

4.IpUpOTHBIM HEOPTaHUYECKUM

6. HpI/IpOI[HLIC MOJIMMEPBI KpaxMaJl U IEJUII0JI03a ITOCTPOCHBI U3 OCTATKOB...
BapuaHTbl 0TBETOB: 1 .TII0KO3BI
2.caxapo3bl

3.¢ppykTO3BI

4.71aKTO36I

7. Tlonumep, kotopomy cootBercTByeT hopmyina (-CFo-CF»2-)n, Has3bIBaeTcs. ..
I BapuaHTsI 0TBETOB: 1.¢propormmact

2.¢ropoyriepon

3. TopMeTaH

4.dTopaTaH

8. IlonuMepHbIEe BOJIOKHA, 00pa3yIOLIUECs B pe3ysbTaTe KU3HEAEATEIbHOCTH PACTUTENbHBIX U

JKUBOTHBIX OPTaHU3MOB, HA3bIBAKOTCAL. . .
| BapI/IaHTLI OTBCTOB: l.HaTypaJ'ILHLIMI/I
2 .CHHTETHYCCKUMH

3.MCKYCCTBEHHBIMH
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4 XUMHUUYECKHUMHU ‘

9. ITonumepsl, 0Opa3yroluecs B pe3ysIbTaTe CIIMBKH LENel Mpy ByJIKaHU3AUH U TPU MOJTYYCHUH

TCPMOPCAKTHBHBIX CMOJI, HA3bIBAOTCA. . .
| BapuaHThi OTBETOB: 1.TepMOMIaCTUYHBIMU
2.cTepeoperyaspHbIMU

3.ceTyaThIMU

4.pa3BeTBIEHHBIMU

Tema: «CTpoeHne CBOMCTBA MMOJIMMEpPOB»

1. OcHOBOM CHHTETHYECKOI'O BOJIOKHA KaIlpOH ABJIICTCA OCTATOK. ..
| BapuaHTBl OTBETOB: 1.aMMHOKaNPOHOBOW KHCIIOTHI
2.0KCUKaNpOHOBOMN KUCIIOTHI

3.aHruApuAa KapoHOBOM KUCIOTHI

4.3¢upa KarpoHOBOM KUCIOTHI

2. JI1st moIMMEpOB € CETYATON CTPYKTYPOM XapaKTepHO YMEHBIIICHHUE. . .
| BapuaHTbl OTBETOB: 1.cTepeoperyasipHOCTH
2.31aCTHYHOCTH

3.cTerneHu MNoJIMMEpU3alu

4. IPOYHOCTH

3. B kauecTBe MOHOMCPOB B pCAKIUAX IMOJIMMEPpU3AINUUN HCIIOJIB3YIOTCA COCAUHCHUA, COACPKa-

mue. ..
| BapuaHTbl OTBETOB: 1.xapOOKCHIIBHBIE TPYIIIBI
2.BOJIOPOJIHBIE CBSI3U

3.OH-rpynnst

4 KpaTHBIE CBS3U

4. B xauecTBe HAMOJIHUTENICH MOJTUMEPOB Yallle BCEro MPUMEHSFOTC. . .
| BapI/IaHTI)I OTBCTOB: 1.mMen u TUAPOKCHJ KaJIUs
2.rpaduT U MeTaI

3.XJIOpUJ HATPHS U caXka

4.cynbdaTt Maruus u coib

5. MeX&HI/I‘-ICCKYIO MMPOYHOCTH MMOJIMMEPOB MOKHO IMOBBICUTDH HYTGM I[O63BJ'I€HI/I$I B HUX BCIICCTB,

KOTOPBIC HA3bIBAKOTCA. . .
| BapuaHTb! 0TBETOB: 1.HamonHUTETH
2.MHTUOUTOPHI

3.KaTanu3aTopbl

4.aHTHOKCHUIAHTEI

6. MOJ'ICKYJ'IBI IMOJIMMEPOB, COCTOAIHNE U3 MHOKCCTBA MOBTOPAIONINXCA 3BCHBCB, HA3LIBAIKOTCA. . .

| BapuauTs! 0TBETOB: 1.cynpamosieKyaamMu
2.MaKpoMOJIeKyJIaMu

3.pubpunamu

4 .MunennaMu

7. K Kap6OI_IeHHLIM noJmmepam, LElb KOTOPBIX COCTOHUT TOJILKO M3 aTOMOB YIJIEpoJa, OTHO-

CHUTCHA. ..
| BapuaHThi 0TBETOB: 1. mosTMmponuIeH
2.KanpoH

3.HalI0H

4. xpaxman

8. HatypanpHblil KaydyK MpeJcTaBisieT co00i moJumMep, MOHOMEPOM KOTOPOTO SIBJISIETCSL. ..
| BapuaHTbl OTBETOB: 1.u30npeH
2 . IABUHUI

3.cTupon

4.mponen
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9. Heoprannueckoi KMCJIOTOM, UMEIOIIEH MOJMMEPHOE CTPOCHUE, SIBJIACTCS. ..

| BapI/IaHTbI OTBCTOB!

1.xpemHUCBas

2.xJI0pHast

3.cepHUCTas

4.yronapHas

10. ITonumep, He 00TaTAOIINN TEPMOILIACTHYECKUMU CBOWCTBAMH, T.€. CHOCOOHOCTBIO pa3Msir-

YaTbCs IIPpU Harp€BaHM U 3aTBEPACBATH
BacTCH. ..

IIpHU OXJIAXKIACHUHA 0e3 XMMHUYECKHX HpCBpaH.[CHHfI, Ha3bI-

I BapI/IaHTbI OTBCTOB!

1 .TCPMOHACBHIIICHHBIM

2 .TCPMOCTATUICCKUM

3.TepMOpeaKTHBHBIM

4. TepMOperyIsIpHBIM

11. CtpykrypHoe 3BeHO -CH>-CH- conepxutcst B MakpoMosiekyax. ..

BapI/IaHTBI OTBCTOB:

1.monucrupona

2.1monuyperaHa

3.MOJIMATHIIEHA

4 JIOJIMIPOIHJIICHA

12. CrpyktypHoe 3BeHo -CH>-CH- cogepxuTcst B MakpoMoJieKynax. ..

BapI/IaHTBI OTBCTOB:

1.monmcrupona

2.monmudenHona

3. monuOeH30J1a

4. monuaTHIOEH30Ia

13.  MakpoMoIeKyJbl
UMEIOT ...CTPYKTYPY.

BYJIKAHU3WUPOBAHHOI'0 Kay4dykKa,

B OTJIMYHMU OT HaATypaJbHOIO,

| BapI/IaHTBI OTBCTOB:

1.ceTyatyio

2.peryisipHyo

3.IMHEeHHYI0

4.pa3BeTBIEHHYIO

14. AutetaTHBIN MIENK SIBISIETCS CIIOAKHBIM 3(PUPOM EIUTFOIO03BI U ...KUCIOTHI.

| BapuaHTsl OTBETOB:

1.a30THOM

2.yroiapHOU

3.ykcycHOH

4.MypaBbUHON

15. J1ns1 OonbIIMHCTBA NOJIMMEPOB NPHU

OOBIUHBIX YCIOBHSIX XapaKTEPHO...COCTOSHUE.

| BapuaHTbl OTBETOB:

1.xumKoe

2.razoobpaszHoe

3.KpHUCTAIITYECKOE

4.amopdHoe

16. Pazpynienne noJmMepoB Noj BO3Jie

WCTBUEM (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX (baI(TOpOB Ha3bIBACTCA. ..

I BapI/IaHTLI OTBCTOB:

1.1eByIKaHU3AIUS

2.1ecrabuin3anys

3.aeCTpyKIUs

4. mecopOuust

17. KpI/ICTaJ'IJ'II/I‘-ICCKI/Ie IMOJIMMCPLI, B OTJIMYUC OT aMop(I)HLIX, O6JI8.I[2[IOT. ..

I BapuaHTbI OTBETOB:

1.uATEpBAIOM TEMIIEPATYPHI PA3MITICHUS

2.TeMIepaTypoi IIaBJIeHNs, 3aBUCIIEH OT HarpeBaTes

3.0Hp€ﬂeHéHHHM 3HAYCHUCM TEMIICPATYPHI IJIaBJICHUA

4. HeompeIeIEHHBIM 3HAYCHUEM TeMITEPaTyPHI TUIABICHUS

18. Kpucrammdeckoe COCTOSTHUE XapaKTEPHO IS MTOJIMMEPOB, 00J1aTal0IINX

CTPYKTYPOH.

| BapuaHTsI 0TBETOB:

1.HeynopsAoYeHHOI

2.CTepeoperysIpHOT
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3.amopHO#I

4.pa3BeTBIEHHON

19. Uucno MOHOMEPHBIX 3BEHBEB, 00OPA3YIONIMX MAaKpPOMOJICKYJTy MOJIMMEpPA, Ha3bIBACTCs CTEIe-
HBIO. ..
| BapuaHThi OTBETOB: 1.ynopsiio4eHHOCTH

2.cTepeoperyaspHoCTU

3.KpHUCTaNINYHOCTH

4 JI0JIMMEepU3aluu

20. HHBKOMOJ’ICK}’J’IHPHOG BEIIECTBO, IMOCICAOBATCIBHBIM IMPUCOCAUMHECHUEM MOJIEKYJI KOTOPOTI'O

00pasyercs MaKpOMOJIEKYJIa MOJIMMEpPa, Ha3bIBACTCHL. . .
| BapuaHThi OTBETOB: 1.ouromepomM
2.MOHOMEPOM

3.1umepoM

4 .371eMeHTapHbIM 3BEHOM

21. boJbIIMHCTBO OJIMMEPOB MPOSBIISAIOT CBOICTBA. ..
| BapuaHTbl OTBETOB: 1. Au51eKTpUKOB
2.1IpOBOTHUKOB

3.CBEpPXIPOBOTHUKOB

4.0y IpOBOTHIKOB

KommuekT 3aganuii 111 KOHTPOJIbHON PadoThl
KonrpoJabsHnas padora Ne 1
«CHHTe3 M0JIMMEepoB»
BapuanTt 1
1. Hanucatp moctaguiiHO peakuyio MOJMMEpPU3ALUA MOHOMEpAa BUHUWIIALIETAaTa B MPUCYT-
CTBMM MHHUIIMaTOpa nepcyibdara kanus K2S20s.
2. HamucaTh noctaaniftHO peakiyio MoJIMMepU3alliid MOHOMEpPA a-METHIICTUPOIIA
B IIPUCYTCTBUU Karanu3aropa BFs.
3. Jaiite onpeneneHue ciaelyrolM MOHATUSIM: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
CTENEHb NOIMMEpHU3aluu. B kauecTBe mpruMepa UCTIONb3YITE CXEMY IIOJIyUYEHUS OJUITHIICHA.
Bapuanr 2
1. Hamucatpb cxeMy Mosry4eHHsl MOJUIPONUIIeHa B IPUCYTCTBUM KOHIIEHTPUPOBAHHOMU cep-
HOM KHCJIOTBI.
2. Hanmcath peakiuio MoJIMKOHIeHCalluu MoHOMepa A ¢ MOHOMepoM B (MosbHOE cOOTHO-
neHue MoHoMepoB 1:1):

MOHOMep A MoHOMep B
Ha3BaHHE CTpYKTypHas popmyia Ha3BaHHE CTpYKTypHas (opmyia
neHTasmoi-1,5 HO — (CHz)s — OH MAaJIOHOBAsI HOOC - CH; - COOH
KHCJIOTa

3. Kakue BemiectBa MOTYT OBbITh MHMLIMATOPAMHU pagUKaNbHOM monuMmepusanuu? Kakos

MEXaHW3M UX JIEUCTBU?

Bapuant 3
1. Kakue ciocoObl npoBenenus nonumepusanuu Bam nussectus? B uém ux npeumyiiectsa u He-
IOCTATKH?
2. Kak Bausier Ha (PU3HKO-XUMHUYECKHE CBOMCTBA BHICOKOMOJIEKYJISIPHBIX BEIIECTB CPEAHSISI MO-
JeKyJsipHas Macca oopasua?
3. HanumuTe ypaBHEHHE peaKIMM MOJMMEpHU3alUH (C y4eTOM MeXaHH3Ma) aKpUJIOHUTpUJIA B
IIPUCYTCTBUH T'MAPONEPOKCUIAKYMUIIA.

Bapmuanr 4
1. JlaiiTe moHsTHE MOJEKYJIApHO-MaccoBoMy pacnpeznenenus (MMP) B nonumepe. Hapucyiite
rpa¢uk MMP o6pa3sa.
2. Kakue nmonumeps! nmonydaroT Ha karanuzaropax Llurnepa-Harra? OObsicHuTe Ha TpUMepe To-
JIMU30IIPEHa.
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3. Hanummre ypaBHEHHE peaklyy MOJMMEPU3aluH (C y4eTOM MEXaHH3Ma) XJIOPOIIPeHa B MPH-
CYTCTBHHM IIEPOKCUAA OEH30MIIA.
Bapuanr S
8. Kak Bius0oT Ha (PU3NKO-XUMHUYECKUE CBOMCTBA BBICOKOMOJIEKYJIIPHBIX BEIIECTB (popMa Mosie-
KYJIBI U €€ THOKOCTb.
9. Hamummure ypaBHEHUE peaklMK NOIMMEPHU3aMHU (C yI€TOM MEXaHU3Ma) CTHPOJIa.
3. Kakue momumepsl moiy4yaroT Ha karanusatopax Llurnepa-Harra? O0bscHUTE Ha ipuMepe 1o-
nubyTaareHa.
KonTtpoabnas padora Ne2
«XuMHYecKHe CBOMCTBA MaKpoMoJieKyJd. CTpykTrypa U pU3MKO-MeXaHHYeCKHe CBOICTBA
NOJMMEPHBIX TeJ»
BapuanTt 1
1. OcobeHHOCTH XUMUUYECKUX peaKklni mouMepoB. CpaBHEHUE C peaKLUIMU HU3KOMOJIEKYJISp-
HBIX COCIUHEHUI.
2. dusnueckue u Ga3oBbie COCTOSIHUA oTMMepoB. Da3oBbie epexoapl. Biuser au xuMudeckoe
CTpOEHHUE, MOJIEKYJIsIpHas Macca U KOH(QUIypalusi MOJIEKYJ Ha XapakTep TepMOMEXaHUYEeCKOH
KpUBO1?
3. Kakue BemecTBa uCnoib3yroTcs Kak orBepautenu? KakoB MexaHu3M ux JaedcTBus?
Bapuanr 2
1. Buyrpumonexynspuslie npespaiienus. Knaccupukanus, cnenuduka, IpuMepsl.
2. XapakTepuCTHKa CTEKIO00Pa3HOrO COCTOSHUS. Temmeparypa cTekioBaHus. DPu3nUeckue
CBOWCTBA IOJIUMEPA B CTEKJI000Pa3HOM COCTOSIHUU.
3. Pacmieruienue moIMMEpPHBIX IENCH MO BIUSHUEM XUMUYSCKUX U (PU3HUECKUX BO3JICHCTBUU.
Bapuant 3
1. TMonmumepananornunblie npeBpamenus. Knaccupukanus, cienuduka, mpuMepsbl.
2. XapakTepuCTHKa BBICOKO3IACTUYHOIO COCTOSAHUS. Bbicokoamactuueckas nedopmanus. Pe-
JIaKCAI[MOHHAS MIPUPO/Ia BEICOKOAIACTUYHOCTH. [l013yuecTs moaumepos.
3. I'maponuTHueckast U OKUCIUTEIbHAS JECTPYKLIUH.
Bapuanr 4
1. Peakuuu crmBanus. Knaccudukanus, cnenuduka, npuMepsl.
2. XapakTepuCTHKa BBICOKODJIACTUYHOTO COCTOsIHUS. Temmeparypa TekydecT. Peonmornueckue
CBOICTBA ITOJINIMEPOB B TEKYYEM COCTOSIHHUH.
3. Kpucrammmaeckue monuMepsl. Y CIOBHsI, HEOOXOAUMBIE ISl KPUCTAIUTH3AINN TTOJTHMEPOB.
Bapmuanr S
1. Bynkanuzanus kayuyykoB. MexanusMm. BynkaHusupyromuye areHTol. YIpaBieHHE POLECCOM
BYJIKAHU3ALUH.
2. AMop(Has 1 KprCTalTMUecKas CTpyKTypa MmoJuMepoB. Mexanu3m Kpuctautu3anun. CTerneHb
KPUCTAITIMYHOCTH. BiusHUE CTPYKTYpBI NOJMMEPA U HAIIPSKEHUS Ha MPOLIECC KPUCTAIUIU3ALUH.
3.IIpomecc orBepxaenns. Mexannsm. OtBepautenu. Toduka reneoOpazoBanus. [lepuon u3He-
CHOCOOHOCTH.
3agaHus K 0T4ETY 10 J1aG0opaTOPHBLIM padoTam
JIABOPATOPHAA PABOTA 1
[TOJIYUEHME INOJIMCTUPOJIA METOAOM INOJIMMEPU3ALIUN
®opma otyera. OTUET TOJDKEH COAEPIKAaTh Ha3BaHUE, 11e7b PadOThl, ONMCAHUE X0Ja pa-
00TBbI, CXeMBI peakIyii moaumepusanuy (0e3 HUIMATOpa, B IPUCYTCTBUU HHULIMATOPA), BBIBOBI.
KoHnTposabHbIe BONpockI
1. OxapakTepusyiiTe npouecc paauKaibHON HEMHOW noauMepuszanun. Kakue coennHenus
MCIIOJIb3YIOTCSI B KAYECTBE MOHOMEPOB LIENHOM noiaumepusauun? [IpuBennure npuMepsl.
2. llepeuncnure cnocoObl MHUIMHPOBAHUS paguKaibHOW monumepusanuu. [Ipuseaurte
CXEMbI HTHULIMMPOBAHUS.
3. KakoBbI OCHOBHBIE CTAJIMH LIETHON OJIMMEPHU3AIIN?
4. Kakue (hakTopbl BIUSAIOT HAa CKOPOCTH LIETTHOW IMOJIMMEPU3ALUHN U MOJICKYJISIPHYIO Maccy
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oOpa3yromierocs moiuMepa?
5. Kakue TexHuueckue crnocoObl MPOBENCHUS PaAUKaIbHON MOJIMMEpU3allui Bbl 3HaeTe?
KakoBbl X JOCTOMHCTBA U HEJAOCTATKU?
3aganusa
1. IlpuBeaute cxemsl BceX TPEX CTaJAUN peakUM MonuMepusanuu ctuposia (1-3 onsir).
2. OnuumuTe COCTaB peakMOHHOW CMECH NPH NMPOBEACHUM paJuKalbHOM LIETHON M0JIHu-
MepH3aLuu.
3. Cpemnaiite BBIBOJBI O TOM, KaK MOYKHO PEr'YIMPOBATH CKOPOCTh PEaKLUH pajuKaIbHON
LIEMTHOM NIOJINMEpU3ALUH.
JIABOPATOPHAS PABOTA 2
[TOJIYUEHME ITOJIMMEPOB METOAOM ITOJIMKOHJAEHCALIN
®opma otyera. OTUET TOJDKEH COAEPIKATh Ha3BaHUE, 11eJb PadOThI, OMCAHNE X0Ja pa-
00TBbI, CXEMY peakLUy NOJUKOHACHCALUU, PACYETHIMOIBLHOIO COOTHOILIEHUS PEar€HTOB, BBIBOIBI.
KoHTpoJibHbIE BOPOCHI
1. Kakue MOHOMEpHI BCTYNAOT B pEaKLMIO MOIUKOHIeHcauu? [IpuBeaure npumepsl.
2. [IpuBeauTe npuMepbl FOMO - M FeTepPOIOINKOHAeHCAuU. PaccMoTpruTe MEXaHU3M.
3. PaccMoTpuTe 3aKOHOMEPHOCTH MPOTEKAaHUSI PABHOBECHOM M HEPAaBHOBECHOW MOJIMKOH-
JICHCALUH.
4. OxapakTepusyiiTe CBONCTBA TEPMOIUIACTUYHBIX U TEPMOPEAKTUBHBIX CMOJI.
5. IloueMy npu KOHJAEHCALlMU MOYEBMHBI C (OPMAIBAETHIOM BO3MOXKHO 0Opa3oBaHUE
TpEXMEpHOro noaumepa’?
3amanua
1. PaccuuraiiTe MOJIBbHOE COOTHOILIEHUE UCXOIHBIX PEAr€HTOB B IEPBOM U BTOPOM OIIBITAX.
2. IlpuBeaurte cxeMbl B3aUMOECHCTBUS MOUYEBUHBI ¢ (opManbaeruaom. Kakosa poib mase-
JIEBOM KUCIIOTHI?
3. OOBsiCHUTE pa3IMYHYIO PACTBOPUMOCTbH MOJIMMEPA, TOJIyUEHHOTO B PAa3HBIX YCIOBHSIX.
4. Jlokaxxute, 4TO B TPETHEM OIIBITE MOJUMEP MOTYUUIICS TEPMOPEAKTUBHBIM.
JIABOPATOPHAA PABOTA 3
[TOJIMMEPAHAJIOTMYHBIE [TIPEBPAIIEHM A [TEJIJTFOJIO3bI
®opma otyera. OTUeT T0JKEH COAEPKaTh Ha3BaHUE, 11€7b PA0OTHI, OMMCAHUE XOAa pa-
00TBbI, CXEMBI PEaKIIi{, BEIBOJIBI.
KoHnTposabHbIe BONPOCHI
1. Hanumure cxemy peakiuy 00pa3oBaHus LEJUII0I03b], HCTIONb3Ys (hopMybl Xeyopcea.
2. OxapakTepu3yiite pruznyeckre cBONCTBA LETI0103b1. [ToueMy oHa, He CMOTpsI Ha HaJH-
YHe MOJSIPHBIX THIPOKCUIIBHBIX TPYII, HE paCTBOPUMA B BOJIE U CIUpTE?
3. Kak noiy4aroT pereHepupOoBaHHYIO LIEJUTHOII03Y ?
4. TlpuBeauTe npuMepPbI IPOCTHIX U CIOKHBIX 3(UPOB 11e/UTH0103bl. OXapaKkTepusyiTe ux
CBOICTBa M 00JaCTH PUMEHEHUSI.
3ananus
1. Hanumure cxeMmy peakiyy MOJIy4€HUsI HUTPATOB LIEJUIFOJIO3HI.
2. YkaxuTe criocoObl peryIupoBaHus CTEIIEHN HUTPOBAHUS 1I€JITHOI03bI.
3. KakoBbl OCHOBHBIE OTINYMSI HUTPATOB LIEJIFOJI03bI OT UCXOIHOM 1e/Iroso3b1? KakoBo
UX MPAKTUYECKOE 3HAYECHUE?
4. Hanumure cXeMbl peakluil MOJTY4YEeHHs aleTaToB LEJIo03bl. Kak u3MeHstorcs ux
CBOICTBa B 3aBUCMMOCTH OT CTENEHH 3aMEIIEeHUS THIPOKCHIIbHBIX Tpymin?
5. KaxoBbI OCHOBHBIE OTJIMUMS ALlETATOB LIEJUIIOJIO3bI OT UCXOAHOM 1eNIt0103b1? KakoBo
UX MPAKTUYECKOE 3HAYECHUE?
6. Hanummre cxeMy peakiiMy MOJIy4€HUsI MEAHO-aMMHUAYHOTO IIENKA.
7. YKa)XUTE OCHOBHEIE OTJIMYUS MEIHO-aMMHUAYHOI'O IIEIKA OT UCXOMHOH IIEJITIOI03EL.
JIABOPATOPHAA PABOTA 4
XUMHMNYECKUE IMTPEBPAIIEHW A [TOJIMBUHUIIXJIOPUJIA
®opma otvera. OTUET TOJDKEH CO/AEPKAaTh Ha3BaHUE, 11€TIb PAOOTHI, OMMCAHUE XOa pa-
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OOTBI, CXEMBI peakIuii, pacyEéT KOJINYECTBA IETHIPOXIOPHUPOBAHHBIX 3BEHBEB, BHIBOIBI.
KoHTpoJibHBIE BOIPOCHI
1. Kaxue peakunu Ha3bIBalOTCS BHYTPUMOJIEKYISIpHbIMU? [IpuBeauTe IpuMepsl.
2. T'ne npuMEHSIOTCS BHYTPUMOJIEKYISIPHBIE PeaKuu?
3. MexaHu3M TepMHUECKON NECTPYKLUUHU. Y CTOWYUBOCTD IOJUMEPOB K TEPMHUUECKON Jie-
CTPYKIIUH.
4. Kakue npeBpallieHus IpeTepreBacT MOJIUBUHWIXJIOPU IPU TEPMUUYECKON JECTPYKIUU?
3aganusa
1. PaccuuraiiTe KOJIMYECTBO XJIOPUCTOrO BOAOPO/A, BHIACIUBLIETOCS U3 HABECKH I1OJIMBU-
HUJIXJIOPHU/IA, U KOJIMYECTBO JETUAPOXJIOPHUPOBAHHBIX 3BEHBEB.
2. Hanmumure cxemy AeruapoXJ0pUpPOBAHUS TOJMBUHUIXIIOPUAA.
JIABOPATOPHAS PABOTA 5
M3VYEHUE CBOMCTB DMOKCUHON CMOJIBI
®opma otyera. OTUET TOJDKEH COAEPKATh Ha3BaHUE, LIelb PabOThl, OMUCAHKUE XOa Pa-
00TbI, CXEMBI pEaKIMi, PACYET SMOKCUIHOIO YKMCIIA CMOJIbI U KOJIMYECTBA OTBEPANUTENS], BHIBO/IBI.
KoHTpoJibHBbIE BOPOCHI
1. Kakue peakuyy Ha3bIBarOTCS MEXMOJIEKYIIsipHbIMU? [IprBeuTe npumepsl.
2. Yto Ha3bIBaIOT 3M1OKCUAHBIMU cMoniamu? [IpuBeaute npumepsl. HazoBuTe o0nactu npu-
MEHEHUS STOKCUHBIX CMOJL.
3. JlaiiTe onpenesieHUe MOHATHUIM «3MOKCUAHAS TPyNIa» U «3MOKCUuAHOoe yncioy. Kakas
XUMHUYECKasl peaKius JIEKUT B OCHOBE OIpeieIeHHsI dIToKCcuAHOro yrcaa? Hanumure e€ cxemy.
4. OxapakrepusynTe MpoLecC OTBEPKACHUS AMOKCUIHOM cMmolibl. Kakue coenqunenus Mo-
T'YT BBICTYNATh B poiu oTBepauTena? IlpuBeauTe cxembl peBpallieHUH IpU OTBEPIKIECHUN aHT U~
puaaMu JUKapOOHOBBIX KHCIIOT.
3aganusn
1. PaccuuraiiTe 3MOKCHIHOE YHCIO KaK CpelHee apu(pMETHUYecKOoe pe3ybTaToOB JIBYX
TUTPOBAHUM.
2. PaccuMraiiTe KOJIMYECTBO ATHICHIMAMHMHA U MeTa-(peHUJICHIUaMUHA sl OTBepKIeHHUs 1 T
AMOKCHUTHON CMOJIBI.
JIABOPATOPHA PABOTA 6
XUMUYECKUE CBOMCTBA BOJIOKOH
®opma otyera. OTUeT TOJKEH CO/AEPKaTh Ha3BaHUE, 11€7b PA0OTHI, OMMCAHUE XOAa pa-
00TbI, OTBETHI Ha 33/1aHUS, BHIBOJIBI.
KonTposabHbIe BONPOCHI
1. PaccMoTtpuTe KinaccupUKauo BOIOKOH
2. KakoBbl (popMyJibl OIUMEPOB, BXOASIIUX B COCTAB XJIOMKA, 3(UPOLEIUIIOIO3HBIX BO-
JIOKOH, KarpoHa?
3aganus
1. Kak BnusieT KOHIEHTPUPOBAHHAs CepHasi KUCIOTa Ha BOJIOKHA: BUCKO3HOE, alleTaTHOE,
KaIlpoH, JIaBCaH, HUTPOH?
2. Kax BrusieT KOHIICHTPUPOBaHHAs a30THAS KUCJIOTA Ha MIEPCTh, HATYPAIbHBIN K, Ka-
IIPOH, XJIOMOK?
3. KakoBa opmya BOJIOKHOOOpa3yIOUIMX MOJIMMEPOB, UCTIOIb3YEMbIX B JAHHOM OIBITE?
4. Kak BIUSAIOT OKMCIIUTENN Ha BOJIOKHA pa3IMYHOro npoucxoxaeHus? IIponssectu cpas-
HEHUE YCTOWYUBOCTH Pa3IMYHBIX MO MPUPOJE BOJIOKOH.
5. KakoBa opmyna peaktusa IlIseiinepa? Kak oH BiausieT Ha XJIOMOK?
6. [lns1 kakoro u3 3(pUPOIEIITIOI03HBIX BOJOKOH alleTOH
Tembl pedeparTos
[TonusneKTpoanThl, UX CBOMCTBA U IPUMEHECHHUE.
KuKoKpUCTAIIIMUECKOE COCTOSIHUE MTOJIMMEPOB.
DJIEKTPUYECKUE CBOMCTBA MTOJIMMEPOB.
CoBpeMeHHbIE TEHICHIIMU 1 HOBbIE HAIIPaBJIEHUS B HAYKE O NIOJUMEPAX.

PonbE
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KoMno3uimoHHble NONIMMEPHBIE MaTepUAIIbI.

CuHTEeTHYECKUE KIIEU, TIOJIyY€HHE, CBOMCTBA, IPUMEHEHHE.
Cunternyeckue BosiokHa. CriocoObl popMoBaHMs, CBOWCTBA, TPUMEHEHHE.
KomnouaHelie nucnepcun noJMMepoB.

Cormnonumepsl U UX CBOMCTBA.

10 OcHOBHBIE 3Talbl Pa3BUTHS HAYKH O BBICOKOMOJIEKYJISIPHBIX COCAMHEHUSIX.

11. IIpumeHeHHE BHICOKOMOJIEKYIISIPHBIX COEIMHEHUI B MEIULIUHE.

12. TlpumeHeHHE BHICOKOMOJIEKYIISIPHBIX COEIMHEHUI B CTPOUTEILCTBE.

Bonpocsl k 3auery

1. Ponp nmonuMepoB B AKUBOM MPUPOJE U UX 3HAYEHHUE KaK MPOMBILIEHHBIX MAaTEPUAIIOB.

2. Ilpeamer 1 3a1a4i HAYKH O BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUAX. OCHOBHBIE MOHATUS
U onpeeneHus (ToJuMep, OJTUToMep, COOTHOIICHUE MTOHATHH “oiuMep” U “BRICOKOMOJIEKYIISIP-
HOE COE/IMHEHuE” .

3. OCHOBHBIE HCTOPUUYECKHE ITAIbl Pa3BUTH HAYKH O MOJIMMepax. Bkiaa pycckux u co-
BETCKUX YYEHBIX B 3apOXKICHHUE U PA3BUTHE HAYKH O ITOJIMMEPAX.

4. BaxkHele cBOWCTBa MOJIMMEPHBIX BEIIECTB, 00YCIOBICHHbIE OONBIIUMU pa3MepaMu
U LEMHBIM CTpoeHneM MakpoMosekyit. OcHoBubie otinuus BMC u HMB.

5. Ponp ycpelHEHHBIX XapaKTEPUCTUK MPHU ONMHCAHUHU CTPOEHHUSI U CBOMCTB MOJIMMEPOB.
CreneHp NoaMMepu3aluy U KOHTypHas AnuHa uenu. IlomuaucnepcHocTs. Y cpelHeHHbIE MoJie-
KYJISIPHbIE MacCChl.

6. MonekyspHO-MaccoBO€ paclpesiesieHue.

7. Knaccuduxamus moinuMepoB (B 3aBUCUMOCTH OT MPOUCXOXKACHUS, XUMUYECKOTO CO-
cTaBa, cTpoeHus ). Baxxueiiue npeacTaBuTey.

8. IMomumepuzanus. Knaccudukanus nenHpIx NOIMMEPU3aMOHHBIX IPOILIECCOB.

9. PapuxanbHas nonumepusanus. Monomepsl. UHHLIMMpOBaHKE paJuKaabHON HOJIUMEPHU-
3auuu. MannumaTtopsl. Peakiuu pocta, 0OpbiBa M nepeauu 1enu. Mexanusm JelcTBus HHIUOu-
TOPOB.

10. Kunetnueckne 3aKOHOMEPHOCTH pEaKLUU PAIUKAIbHON LEMHONW NOJIMMEPU3ALINH.

11. BousiHue TeMiiepaTyphbl, JaBIE€HUs, KOHIEHTpAMU HHUIMATOpa 1 MOHOMEpa Ha paju-
KAJIbHYIO ITOJIMMEPHU3ALIHIO.

12. PeakiimoHHasi CmocOOHOCTH MOHOMEPOB U PaJIMKAJIOB.

13. Nonnas nonumepuzanus. KatnonHnas nonuMepusanus. XapakTepuCTUKAa MOHOMEDPOB,
CIIOCOOHBIX BCTYIATh B KATHOHHYIO osimMepu3anuto. Karanuzaropsl. Poct u orpannuenue pocra
Lenei Npy KaTHOHHOM NMoNMMepu3aunu. Bivsiaue npupoabl pacTBOPUTEISL.

14. AnnonHas nonumepusanus. XapakTepUCTUKa MOHOMEPOB, CIIOCOOHBIX BCTYHaTh B
aHUOHHYIO nosmMepusanuto. Karanuzaropsl. MTHMIIMMpPOBaHUE, pOCT M OTPaHUYEHUE POCTA LiENel
IIpY aHHOHHOM noaumepu3anuu. “XKuspie” nenu.

15. Crynenyaras nonumepuzanusd. [Tomumepusanys TMKINYECKUX COSIUHEHNN.

16. Cononumepusanus.

17. Texuuueckue crocoObl MPOBEACHUS MOJMMEPU3ALUN: OJIOUHAs MMOJIMMEpHU3aIus, Mo-
JUMEPHU3aLMs B paCTBOPE, IMYJIbCUOHHASA U CYCIIEH3NOHHAs MOJIUMEPU3ALIAN, IOJTUMEPU3aLNs B
ra3oBOM U TBepHOH (a3ax.

18. Tumns! peakuuii moJMKOHACHCAUH (TpUMepbl). MexaHu3Mm peakuuu. MoHOMepHI.

19. PaBHOBECHAsI U HEPABHOBECHAS OJMKOHIEHCALINH.

20. BiiusiHue crexuoMeTpuu, QyHKIMOHATIEHOCTH MOHOMEPOB, HAIHUUs IpUMeceii Ha MO-
JEKYJSIPHYIO Maccy MPOIyKTOB U 00pa30BaHMUE CETYAThIX CTPYKTYD.

21. Texaudeckune crocoObl MPOBEICHUS MMOTUKOHICHCAIUH.

22. OcobeHHOCTH XMMUYECKOTO TIOBEIeHNsI MakpoMoieKy. [loarmepananoruynsie npe-
BpanieHus. [Ipumepsl. [Ipumenenne noirMepaHaaIornyHbIXITPEBPAIICHUH.

23. Buyrpumonekyspable peakuuu. [Ipumepsl. [Ipumenenue.

24. Mexmodiekysipabie peakiuy. CliMBaHue MOJIUMEPHBIX 1enel. Bynkanuzanus kayuy-

©oo~No O

KOB.
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25. ®opMoBaHUE MOTUMEPHBIX U3JEIUN U3 PEaKLIMOHHOCTIOCOOHBIX OJIMTOMEPOB. DIIOK-
CUJHBIE KIICH.

26. JlecTpyKuus TOTUMEPOB IO BIUSHAEM (PU3NYCCKUX U XUMHUYECKHX BO3ICHCTBUIA.
MexaHu3M LENHON U CIIy4aiiHOW AECTPYKIUH.

27. TepMudeckas, MexaHU4ecKas, POTOXMMHUYECKAst JECTPYKIIHI.

28. I'maponuTuyeckas 1 OKUCIUTENIbHAS JECTPYKIIHMH.

29. CrapeHue OIMMEPOB B YCIIOBUH IKCILTyaTalluu. [[pUHIMTIBEI CTAOMIIM3AIMH TTOTTHME-
poB. MexaHu3M J1ecTBUS CTaOUITN3aTOPOB.

30. TepMoauHAMHUUYECKHUI KPUTEPUI paCTBOPUMOCTH U JI0KA3aTEIbCTBO TEPMOJIMHAMUYE-
CKO PaBHOBECHOCTH PACTBOPOB.

31. da3oBble nuarpaMMbl CUCTEM IOJIUMEP-pacTBOpUTENb. KpuTHueckue TemnepaTypsl
pactBopeHus. SIBinenus paccnanBanus. HeorpannyeHHoe 1 orpaHndeHHOE HaOyXaHue.

32. [loBeneHre MaKpOMOJIEKYJI B paCTBOPE U €r0 0COOCHHOCTH 110 CPAaBHEHHUIO C TIOBEIE-
HUEM HU3KOMOJIEKYJISIPHBIX BellecTB. OTKIOHEHUS OT UACAIIbHOCTU U UX IPUYUHBI. Y paBHEHUE
COCTOSIHUS TIOJIMMEPA B PacTBODE.

33. 3aBUCUMOCTb PACTBOPUMOCTH OT MOJIEKYJISIpHON Macchl. DU3MKO-XMMUYECKUE OC-
HOBBI (PPaKIIMOHUPOBAHHS MOJIEKYJI.

34. T'mapoarHaMUYecKue CBOWCTBA MAaKPOMOJIEKYI B pacTBOPE U MX OCOOCHHOCTH. Bsiz-
KOCTb pa30aBieHHBIX pacTBOpOB. [IpuBeeHHas U XxapakTepucThuueckas BI3KOCTH. CBs3b Xapak-
TEPUCTUYECKOMN BA3KOCTHU C MOJIEKYJISIPHOU MAacCOW U CO CPEJHUMH pa3MepPaMHu MAKPOMOJIEKYII.
Bucko3umerpusi.

35. KoHUEHTpUpOBaHHBIE PACTBOPBHI, I'€IM, KOJUIOMHBIE TUCIIepcuun ouMepoB. Ilepe-
XOJ] OT pa30aBIEHHBIX PACTBOPOB MAKPOMOJIEKYJ K KOHIIEHTPUPOBAHHBIM. ACCOIIHAIAS MaKPO-
MOJIEKYJ U CTPYKTypooOpa3oBaHue. OcoOEHHOCTH TEUEHUSI KOHIIEHTPHUPOBAHHBIX PACTBOPOB.

36. ArperatHbie, (pa3oBbIe U PU3NIECKUE COCTOSHHS ITOJMMEPOB.

37. CoiicTBa aMop(HBIX oIUMepoB. Tpu ¢pusndeckux cocrosiHus. TepmoMexannye-
CKHe KpuBble aMOp(HBIX nonuMepoB. Ctekioo0pa3Hoe cocTosiHue. BricokoamacTiuueckoe co-
CTOsIHME. BA3KOTEKyUEee COCTOSIHUE.

38. [Mnactudukarms noauMepoB. MexaHu3M aacTU(UKAITUH.

39. [IpuHumn GopMOBaHMS OPUEHTUPOBAHHBIX BOJIOKOH U IJIEHOK U3 PACIUIaBOB U pac-
TBOpOB. CHHTETHYECKHE BOJIOKHA: MOJINA(UPBI, TOTHUAMHU/IbI, TOJIUAKPUITOHUTPUIL.

40. BaxHeime npeaCTaBUTENN IUIACTOMEPOB: TOJIUAITHIIEH, IOJIUCTUPOJI, TOJIMBUHUII-
XJIOpUJI, TOJIUTETPAPTOPITUIIEH, TOTHAKPUIIATHI, TOJIMKApOOHATHI, PEHOILIACThI, AMUHOTIIACTHI.

41. Dnactomepsl (KpaTKHe XapaKTEepUCTUKU U 00J1aCTH MIPUMEHEHHUs): KaydyKH, ITOJIUCH-
JIOKCaHBbI, TOJINYPETAHBI.

42. JlakokpacouyHble MaTepuabl: MudTaneBble U NeHTadTaneBble CMOJIbI, TOJIMBUHUIIA-
neTar.

7 HIEPEYEHb TH®OPMAIMOHHBIX TEXHOJIOTUHA, UCHOJIb3YEMbBIX
B NPOIECCE OBYYEHUSA

NudpopmanuoHHbIe TEXHOJIOTHM— 00yUYeHHE B JIEKTPOHHON 00pa3oBaTeibHON cpeae ¢
LEeJIbI0 PACHIMPEHHUS JOCTYyIa K 00pa3oBaTebHBIM pecypcaM, YBEITUYEHHsI KOHTAKTHOTO B3aUMO-
JIeMCTBUS ¢ TperojaBaTesieM, MOCTPOSHNUS UHIUBUIYAJIbHBIX TPACKTOPHHA MOATOTOBKH, OOBEK-
TUBHOT'O KOHTPOJISI U MOHUTOPUHTA 3HAHUN CTYJEHTOB.

B ob6pa3zoBarenbHOM Ipoliecce Mo TUCHUILIMHE UCIOIb3YIOTCS Cielylonue nHpopMalu-
OHHbIE TEXHOJIOTUH, SIBJISIONIMECS KOMIIOHEHTaMHU ODJIEKTPOHHON HH(GOpPMAIMOHHO-00pa3oBa-
TenpHON cpensl bI'TIY:

e Cuctema snektponHoro ooyderuss ®I'bOY BO «BI'TIY »;

o Cucrema «AaTHIIarnat.BY3»;

e DJIEKTPOHHBIEC OMOINOTEUHBIE CHCTEMBI,

e MynbTUMEAUINHOE COIIPOBOKACHUE JICKIUN U TPAKTUYECKUX 3aHATHH.
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8 OCOBEHHOCTHU U3YYEHUA JUCHUIIVINHBI THBAJINJIAMMU U JININAMU
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbSA

[Tpu oOyueHHH JHI ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBSI IIPUMEHSIOTCS a/1all-
TUBHBIC 00pa30BaTENIbHBIC TEXHOJIOTHH B COOTBETCTBUU C YCIIOBHSIMU, U3JI0)KCHHBIMU B pa3Jieie
«OCcO0EHHOCTH peanu3aluy 00pa30BaTeIbHON MPOrPaMMBIIII UHBAIWIOB U JIUI] C OTPaHUYEH-
HBIMH BO3MO>KHOCTSIMH 3JI0OPOBBS» OCHOBHOH 00pa30BaTENbHOW MPOTrpaMMBbl (HCIOJIb30BAHUE
CHEUUATbHBIX y4eOHBIX MOCOOMH M JUIAKTUYECKUX MAaTEPUANIOB, CIICHUATBHBIX TEXHUYECKHX
CpeACTB 00YYEHUS KOJUICKTHBHOTO U MHIMBUAYAILHOTO ITOJIb30BaHUS, IIPEIOCTABIICHUE YCITYT ac-
CUCTEHTA (TIOMOIIIHHKA), OKA3bIBAIOIIECTO 00YJAOIIUMCS HEOOXOUMYIO TEXHHUYECKYIO IIOMOIIb U
T. I.) ¢ Y4ETOM HHIUBHUIYaTbHBIX OCOOCHHOCTEH 00yJatOnIIXCsl.

9 CIIMCOK JIMTEPATYPbI U UH®OOPMALIMOHHBIX PECYPCOB

9.1 Jluteparypa

1. Cemuuxos, }O./1. BeicokomoiiekynsipHble COeAMHEHUS: Y YeOHUK IS CTY/1. BY30B, 00Y-
yaronquxcs 1o crern. «Xumusy/ F0.JI. CemunkoB. - M.: Akanemus; Hwkanit Horopoa: M3a-Bo
Hwmxeropojckoro roc. ya-ta, 2003. - 366 c. (48 5k3.)

2. Kupees, B. B. BoicokomosekynsipHble coeAMHEeHUs: Y4eOHuK i OakanaBpoB / B. B.
Kupees. - M.: IOpaiit, 2013. - 602 c. (7 9k3.)

3. Knenun, B.1. Beicokomonekynsapusie coenunenus / B.M. Kinenun, ®enycenko U.B. —
CII6.; M.; KpacHomap: Jlaus, 2013. — 512 c. (5 2k3.)

4. BbICOKOMOJEKYISIpHbIE COeIMHEHUs: YUeOHUK U MPakTUKyM ajst By30B / M. C. Apxka-
KOB [u ap.]; mox penakiueit A. b. 3esauna. — Mocksa : U3parensctBo FOpaiit, 2023. — 340 c. —
(Bricmiee o6pazoBanue). — ISBN 978-5-534-01322-1. — Tekcr : anexktponHblit // OOpa3zoBaTelb-
Has mardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511147

9.2 ba3bl JaHHBIX H HHPOPMAIHOHHO-CIIPABOYHbIE CHCTEMBbI
1. XuMuK.ru http://www.xumuk.ru
2. DnextpoHHas 6ubnuoreka mo xumuu http://www.chem.msu.su/rus/elibrary/
3. IMopran Hay4Hoit anexTporHoM OubmroTeku http://elibrary.ru/defaultx.asp
9.3 DJ1eKTPOHHO-0M0OIHOTEYHbIE PeCypPChI

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

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlnist mpoBeieHUs 3aHATHI JISKIIMOHHOTO U JJAOOPATOPHOTO TUIIA, TPYIIIIOBBIX U MHAWBUIY-
aIbHBIX KOHCYJbTALUN, TEKYIIErOo KOHTPOJS U IPOMEXKYTOYHOM aTrTecTaluy HCHOJIb3YHOTCS
ayJUTOpUH, OCHAILIICHHbIE yueOHOM Mebesbio, ayTMTOPHOM TOCKOM, KOMIIBIOTEPOM(paMu) € yCTa-
HOBJIEHHBIM JIMIIEH3UOHHBIM CIEIMAIU3UPOBAHHBIM IIPOrPaMMHBIM 00€CIIEYeHHEM, KOMMYTAaTO-
POM JIs BBIXO/Ia B 3JIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY U 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa-
3oBarenbHy0 cpeny bI'TIY, MynbTUMEIUIHBIMU NPOEKTOPAMH, SKCIO3UIMOHHBIMA SKPAaHAMH,
y4eOHO-HaTTIAHBIMU OCOOMSIMU (TaOIMIIbI, MyJIbTUMEIUITHBIE TIpe3eHTauun). /g nposenenus
71a00PAaTOPHBIX 3aHITUN TAKKE HCIIONb3YETCS:

Ayn. 221 «A». JlabopaTopusi OpraHu4ecKoil XuMHH
Cron naboparopHslil 2-mecT. (4 miT.)

Cron nuceMeHHbIN 2-mecT. (12 mrT.)
Cron npenogasatens (1 mrt.)
Cryn (33 mT.)

e KoMmnbploTep ¢ yCTaHOBJIEHHBIM JIMLIEH3UOHHBIM CIEUATIN3UPOBAHHBIM IIPOrpaMM-
HBbIM oOecriedeHueM (1 miT.)

e [IpunTep (1 mrT.)

e  MynsTUMenuHBIN TpoekTop (1 1mIT.)

e  DKCHO3WIIMOHHBIN SKpaH (HaBecHOM) (1 mIT.)

e Buneokamepa mudponas (2 mr.)



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
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=Киреев,%20Вячеслав%20Васильевич
http://www.xumuk.ru/
http://www.chem.msu.su/rus/elibrary/
http://www.chem.msu.su/rus/elibrary/
http://elibrary.ru/defaultx.asp
https://polpred.com/news
https://urait.ru/
https://urait.ru/
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Wcnapurens poraunonnsiii UP-1 JIT (1 wmrT.)

Kon6onarpesarens LT-1000, LABTEX (4 mT.)

Hacoc Bakyymusbiii SHB-5 mis ucnmapurens porauuonnoro UP-1 JIT (1 m.)
Kopo6 BeiTspkuo# 1500 LIB-H (1a6.) (1 mt.)

JlaGopaTtopust oprannueckoit xumuu (1 mr.)

Tym6a 1500 IB-H «JIa6» (2 mT.)

AxBaguctusuisitop (1 mrT.)

BenTtunstop kananeubiit KV 250L (1 mt.)

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

Perynsarop ckopoctu RE 1.5 (1 mit.)

Onexrporura 1,2 kBT (1 mrT.)

Xonoaunpauk XI1T-300-14/23 (1 mT.)

Pamnonozumerp (1 mit.)

[taTuBsl 1151 MpoOUPOK, HarpeBaTeIbHbIE MTPUOOPHI, TabopaTopHas mocyaa
XYMUYECKUE PEaKTUBBI M0 TEMATHKE JIA0OPATOPHBIX padboT
Y4eOHO-HarIAHbIe TOCOOUS - CIIaN b, TAOIUIIBI, MyIbTUMEAUNHBIE PE3CHTAIIUU

IO AUMCHUIIIIMHEC «BLICOKOMOJ’IeKy.]'IﬂpHLIe COCAUHCHUA.

CamocrosiTenbHast paboTa CTyJJE€HTOB OpPraHU3YeTCs B ayJUTOPUSAX OCHAILEHHBIX KOMIIb-

IOTEPHON TEXHUKOH C BBIXOJOM B DJIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTENbHYIO CpEy BY3a,
B CIICIUATM3UPOBAHHBIX JIA0OPATOPUSIX TI0 TUCIUILIMHE, a TAK)KE B 3aJ1aX JOCTYIA B JIOKATHHYIO
cetb BI'TIV.

Hcnoanzyemoe nporpammuoe odecniedenune. Microsot® 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.

Pa3zpaborumk: Yaraposa O.B., kanauaaT XuMH4YeCKUX HayK, TOLEHT KaQeapbl XUMHH.
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11 IUCT UIBSMEHEHUHA U JONTOJTHEHUM

YTBepxaenne usmenenuit u nonojanenui B PILI nns peanmuszanmuu B 2023/2024 yu. r.

PIIJI o6cyxneHa u omobpena mist peanusarnuu B 2023/2024 yu4. 1. Ha 3acejaHud Kadeapbl
OMOJIOTUU ¥ METOJMKH 00yueHust Ouojoruu (mpotokoa Ne ot .2023 r.). B PI1/] BHECEHBI
CJICAYIOIINE U3MEHEHHUS U IOTIOJIHEHUS:

Ne nzmenenus:
No cTpaHMIlbl C KBMEHEHUEM:
UckmounTh: BxirounTs:




