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Ilepeyens KoMneTeHU Ul ¥ YPOBHH UX CPOPMHUPOBAHHOCTH MO AUCUMILIMHAM (MO-
AyJsiM), MpakTUKaM B npouecce ocsoenusi OIIOII BO

B mporiecce ocBoeHusi 00pa3oBarenbHON MpOrpaMMbl y 00yYarolerocs B Xojie

U3YUYCHUS JTUCIMILIMHBI
kommerennus OIIK-4

«Xumus Hegpmu

u eoasa»

JIOJDKHA

chopMHpOBaTHCA

Kpurepuu onpezaenennsi cpopMUpPOBAHHOCTH KOMIIETEHIIMU HA Pa3IMYHbIX

YPOBHSIX €¢ (hOPMHUPOBAHHUS

Wnanexkc xoMmiereHmu

Coneprxkanre KOMIETECHIIUU

OIIK-4

CrocoOeH TMPOBOAWTH M3MEpPeHUss M HabOmoaeHus, oOpadaThiBaTh M
MIPEJICTABIATHIKCIICPUMECHTALHBIC JTAHHBIE

KO[[ 1 HAaMMCHOBAHHEC MH/WKA-
TOpa JOCTHKCHUSA KOMIICTCHIIUN

Bune! 3ausatuii
1151 GOPMHUPOBAHUSI KOMIIETEH-
085051

Ol1ieHOYHbIE CpeACTBA
JUUIsl OLICHKH YpOBHs chopmupo-
BAHHOCTH KOMIIETEHIIUH

NI-30mk-4 ComocraBiseT
TEXHOJIOTHIO TIPOBEICHHSI TUIIO-
BBIX 3KCIIEPUMEHTOB Ha CTaH-
JapTHOM 00OPYJIOBaHHH B Jia-
Ooparopuu WHA ITPOU3BO/ICTBE.
OOpabatbIBaeT pe3yabTaThl Ha-
Y4YHO-HMCCIIEIOBATEIbCKON JesI-
TEJIBHOCTH, HCIOJIB3YsI CTaH-
JIapTHOE 000pyAOBaHKE, IPUOO-
pBI U MaTepuaiibl. Bianeer Tex-
HUKOM SKCIICPUMEHTHPOBAHHUSI C
UCTIOJIH30BAHUEMITIAKETOB TIPO-
rpamM.

JICKLIMH,
MPaKTUYECKHUE 3aHATHS,
camocTosTelbHas paboTa

IInceMeHHBINM OIIPOC, PELICHHE
3aJa4, BOIIPOCHI 1JIs IIPOBEE-

HUS 3a4€Ta, TECTOBBIC 3a/1aHMUS,

OTYEeT IO MPAKTUYECKOH paboTe

YPpOBHU OCBOCHUSI KOMIIETEHIIUU

YpoBEeHb OCBOEHUS KOMIIE-
TEHIINH

Kpurepun onennBanus

3HaeT: - HCTOPUIO PA3BUTHUS HEPTEXMMUU KaK HAYKH
- 3HaYeHue He(pTU U raza B MUPOBOM U OTE€UECTBEHHON SKOHOMUKE;

[IpoaBuHYTHIH (OTINYHO)

- XUMUYECKHE CBOMCTBA U CIIOCOOBI MTOJIy4€HUsI OCHOBHBIX KOMIIOHEH-
TOB HE()TH MEXaHU3M TEPMHUECKUX U KATATUTUYECKHX MPEeBpaLeHUH
KOMITOHEHTOB HE()TH OCHOBBI HEPTETa30BOM T'€OXUMUU;

- OCHOBHBIE (PU3UKO-XMMHUYECKHE CBOWCTBA YIIIEBOJOPOJIOB U IPYTUX
KOMITOHEHTOB HE(TH U UX BIMSHKE HA CBOWCTBA HEPTEPOAYKTOB;

- OCHOBBI XMMUYECKOT'0 aHaIM3a He(TH U HEPTEPOLYKTOB.

YMeeT: - MpaBUIIbHO OLIEHUTh YPOBEHb TEXHUKH U TEXHOJIOTHH B MPO-
neccax HedrenepepaboOTKu;

- BBIMOJIHATH PacyeThl IPU XUMUYECKOM aHaln3e Hedrel u Hedrenpo-
TTYKTOB.

- COCTaBJISATh YPABHEHUS XMMHUECKUX PEAKLIUN OPraHUUYECKUX Be-
IIECTB.

BnaneeT: - COBPEMCHHBIMH METOJaMU (bl/ISI/IKO-XI/IMI/I‘—IeCKOFO aHaJIn3a

coctaBa He(Tell U He(PTENPOTYKTOB;
- DJIEMEHTAPHON HOPMAaTUBHO — TEXHUYECKOI 0a30i /Isl BBIOJIHEHHSI
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pacyeTos;
- OCHOBHOH TEPMHHOJIOTHEH 110 XUMHUH HEPTH U Taza

[ToBbIIeHHBIN (XOPOIILIO)

3HaeT: NCTOPHIO PA3BUTHS HEPTEXUMHUH KaK HAYKU

- 3HaUeHHEe He(TH U Ta3a B MUPOBOI M OTCUECTBEHHOI YKOHOMUKE;

- XUMHYECKHE CBOMCTBA M CIIOCOOBI MOTyYSHHUS OCHOBHBIX KOMIIOHEH-
TOB HEPTH MEXaHHM3M TEPMHUYECKUX U KAaTAIUTHYECKUX MTPEBPALICHUIH
KOMITOHEHTOB He()TH OCHOBHI HE(DTEra30BOi r€OXUMUH;

- OCHOBHBIE (PM3UKO-XMMHUYECKUE CBOWCTBA YIJIEBOJOPOAOB U APYTUX
KOMITOHEHTOB He(DTH M UX BIUSHHUE Ha CBOMCTBA HEPTEIPOAYKTOB;
YMeerT: - MPaBUIBHO OLIEHUTh YPOBEHb TEXHUKU M TEXHOJOTUH B MIPO-
neccax HerenepepaboTKu;

- BBINIOJIHATH PAacyeThl IPU XUMHYECKOM aHan3e Hedrel u Hedrenpo-
JYKTOB.

- COCTaBJIATh YPaBHEHHS XMMHUECKUX PEaKINi OpraHUYeCKUX Be-
IIECTB.

B.]IaneeT: - COBPECMCHHBIMH METOJaMU (1)I/ISI/IKO-XI/IMI/I‘-ICCKOFO aHaJIn3a

coctaBa He(Tell 1 He(PTEPOTYyKTOB;
- 3JIEMEHTapHOM HOPMATUBHO — TEXHUYECKON 0a30i1 1JIs1 BHITTOJIHEHHS
pacyeTos;

[Toporogsrii (6a30BbIii)
(YIOBJIETBOPUTENLHO)

3HaeT: HEKOTOPOE COJIEPKAHUE OCHOBHBIX PA3/I€I0B HICTOPUU Pa3BU-
TUS HePTEXUMUU KaK HayKH

- 3HaueHHe He()TH M ra3a B MUPOBOW M OTEYECTBEHHOW SKOHOMHKE
YMeer:- npuOIU3UTEIBHO OLIEHUTh YPOBEHb TEXHUKH U TEXHOJIOTUHU B
npoueccax HeTenepepaboTKy;

- BBIIOJIHATH pacyeThl IpU XMMUYECKOM aHaiu3e Hedrell u HedTrenpo-
JyKTOB.

Buiageer: anemMeHTapHONW HOPMATUBHO — TEXHUYECKOM 0a30i1 15 BbI-
TIOJIHEHMS PACYETOB;

2. MeTtoauyeckue, OIEHOYHbIE MaTepHAJbl W CPEICTBA, ONMpenesIsiionne
npoueaypbl  OUeHUMBaHHsI C(POPMHUPOBAHHOCTH KOMIETEHUUH (3J1eMEeHTOB
KoMmIeTeHuuii) B mpouecce oceoennsi OINOIT BO

2.1 OnleHOYHBIE CPeACTBA ISl TEKYIIEro KOHTPOJIS
Bonpocs! AJ1s1 TUCBMEHHOT0 OIpoca

Tema 1. [Ipeomem xumuu nechmu u 2aza. Pusuueckue ceotlicmea Heghmu u 2aza. Memo-

0bl pazoenenus yeneeo00po0os Hepmil.

1. OOmas xapakTepucTuka He)TH U Taza

No ook owd

CTHKa.

®opmyna Bounosa.

['unoTe3bl NPoOUCXOXKACHUS HEPTH.
®dusnueckue cporicta HedTel. [InmoTHOCTD. BsizkocTs. MonekymsipHbIil Bec

TemnepaTypa BCHBIIIKA, KATIEHUS, 3aMEP3aHUsl, BOCIUIAMECHEHUS.
OKTaHOBOE U [IETAHOBOE YUCIIO
Mertoasl pazneneHus U ouucTKA ppakuuii HedTH. CpaBHUTEIbHAS XapaKTEpH-




8.
9.

MeToa AUCTUIIALMN — OCHOBHOE YCTPOUCTBO JUISl (PPaKIIMOHHOM MEPErOHKH.
Xpomarorpagusi HEPTENPOAYKTOB — KaK HHACHTU(UKALMS YIIEBOJAOPOIHBIX
KOMIIOHEHTOB HE(TH.

10. MonekynspHas nuddys3us, CyIHOCTh METO/Ia OYUCTKH.

Tema 2. Ilpeoenvhvie yeneso0opoovl Hegpmu

A o

&

Knaccudukanus nedreit oommas.

ConeprxaHue MpeneibHBIX YIIIEBOJAOPOJOB B Pa3iMUHbIX HEPTAX U HePTEmpo-
TYKTax.

Homenknarypa npeneinbHbIX COeAMHEHNI HEPTH U ra3a.

dusnyeckue CBONCTBA NPEEIbHBIX YTIEBOI0POAOB

5. Xumuueckue CBOMCTBA M OCOOCHHOCTH PCAKOHMOHHOI'O IMOBCACHHUA MCTAHOBBIX

© oo~

YIJI€BOOPOIOB.

N3omepsl. CriocoObl OMyYEHUs ¥ UX XUMUYECKUE TIPEBPAILICHUS
Hadrensl ux ctpoeHue u cBOMCTBa.

TBepable ankaHbl HePTEH, IJIe OHU MPUCYTCTBYIOT U KaK UX BBIIEIISIOT.
AHanu3 ankaHoB HEPTIHBIX (paKuuid

10. HomenknaTypa 1 u30Mepusi IUKIOAIKAHOB.

Tema 3. Apomamuueckue u nenpeoenvbHwvie y2nee000poovl neghmu. Kucropoo u cepyco-
Oepoicawyue y2ne6000poovl Heghmu u HepmenpooyKmos.

©oOoNOOhwWNE

XUMHYECKHUE CBOMCTBA APEHOB.

Crpoenne apeHos. [Ipumenenune

VYT11eBoa0pOIbl CMEIIAHHOTO CTPOCHHS.

Cynbbuasl. MepkantaHnbl

DeHOJIBI.

Hadrenossie kucnotsl. CoiicTBa. OCOOEHHOCTH MOBEICHMUS.
[TonmumuKIMYecKue yrieBOIOPOIbI ¢ KOHICHCUPOBAHHBIMH KOJIBIIAMH.
®dur3MYECKHE CBOMCTBA APEHOB.

. AHanmu3 apeHoB: KOJIMYECTBEHHOE U KaYEeCTBEHHOE OIIPEICTICHHUS.

10.Brigenenre u OYNCTKA apOMATUYECKHUX YTIEBOAOPOIOB.

Tema 4. Cuonvl, acpanomenvi. Ocroswl Heghmenepepabomru.

ook wn =

MeToabl OUMCTKH PpaKIuil OT CMOIUCTO-aC(haTbTEHOBBIX BEILIECTB.

[Ipumenenue. CBoiicTBa cMOJ U acpaibTEHOB

Oco0eHHOCTH CTPOCHHUS.

XVMH3M TEPMHUUECKOTO KPEKUHTa apOMAaTUYECKUX YTIIEBOIOPOI0B
TepMokaTanuTuyeckue NpeBpalleHus yrieBo10poa0B HePTH U rasa.
Karanu3 u katanuzatopsl.



~

Karanutnueckuil KpEKUHT, KATATUTHYECKUIA PUPOPMUHT.
XVMH3M IIPEBPALLECHAN aJIKAHOB IIPU KaTaJTUTUYECKOM KPEKUHTE.

9. Tepmudeckue MpeBpaIIeHUs BBICOKOMOJICKYISIPHBIX KOMIIOHEHTOB HEPTH B KU
KoM (aze.
10. T'uapoounctka HedrenpoaykroB. OCHOBHBIE cTaauu mpoliecca. KaranuzaTopsr u

©

YCJIOBHUSI TPOTEKAHUSI pEAKIIUH.

3aiaHus 11l NMCLMEHHOT0 OIpoca

Tema 1. Illpeomem xumuu negpmu u 2caza. Quzuuecxkue ceovicmea Hepmu u 2aza. Me-
Moovl pazoeienusi yeie8000p0008 Hedmiu.

3aganne 1. IlpuBeauTe mOKa3aTeNbCTBA OPraHUYECKOM THUIIOTE3bl MPOUCXOKICHUS
He(TH.

3amanue 2. MonekynapHbiii Bec HepTu. CriocoObl pacuera CpeaHe MOJIEKYJISIPHON
MaccChl.

3ananue 3. Kakue BapuaHThl TUCTUIUISIMU HEPTH BaM u3BecTHBI? [laliTe onpenenenue
NOHATHUS (PPAKLMOHHOTO COCTaBa HEPTH.

3ananue 4. Ha xakue TUIBI TOAPA3JIEISIOT HEPTh B COOTBETCTBUU CO CTaHIAPTHOMN
TEXHOJIOTMUYECKOH Kiaccupukanmein?

3amanne 5. Kak onpenensror TeMmIiepaTypy 3aBEpLICHHs Ipouecca pasroHku? Yrto
Ha3bIBaeTCs (PpakIMOHHBIM COCTaBOM He(pTh?

3amanue 6. Yem OTIMUArOTCS METOBI HENPEPHIBHON U IIEPUOINUYECKOM NeperoHku? Kakoi
METOJI TO3BOJIsIET Hauboyiee YEeTKO pa3fesiiTh KOMIIOHEHThI He()TU MO (PpakuusM B
3aBUCUMOCTH OT TEMIEPATYP KUIICHUS?

3aganue 7. ApoMaTHYeCKUN KOHILIEHTpPAT MPEACTaBIsECT COOOM CMECh, COCTOSIIYIO

u3 120 kr Oen3oma, 75 Kr Tomyosa W 25 Kr ATWiOeH3051a. HallTh MaccoBbIii u
MOJISIPHBIN COCTAB CMECH.

Tema 2. Ilpeoenvrvle yeneso0opoovl Hepmu

3aganue 1. [laiiTe onpeneneHne NOHATHIM: U30MEPBI U n3omepus. [IpuBennre npume-
pBl M30MepoB. Buael nzomepun.

3aganue 2. [laiiTe onpeaeneHus MOHATHIM: TOMOJIOTHYECKHAN psAl 1 romoiioru. [Ipuse-
JIUTE IPUMEPHI TOMOJIOTOB.

3aganue 3. JlaifTe onpeaeneHus MOHITUSAM: TIEPBUYHBIN, BTOPUYHBINA, TPETUYHBIH, YET-
BEPTUYHBIN aTOMBbI yriiepoaa. [Ipusenure npumepsl.

3aganue 4. Hapucyiite cTpykTypHbIe (GOPMYJIBI BCEX U30MEPHBIX aJIKAaHOB COCTaBa
CsHji, 1 Ha30BUTE UX TI0 CUCTEMATUYECKON HOMEHKIIATYPE.

3aganue 5. Hapucyiite cTpyKkTypHbIe (DOPMYJIBI BCEX U30MEPHBIX aJIKEHOB COCTaBa

CgH1, 1 HA30BUTE HUX 11O CUCTEMATUYECKON HOMEHKJIIATYPE.
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3ananue 6. OCHOBHbIE TOHATUS OPraHUYECKON XMMHUH: BAJICHTHOCTh yIJepoa, H30Me-
pusi, TOMOJOTUYHOCTh. Ha3BaHMs ankuiabHbIX pagukanoB 10 C4 BKIIOYUTENBHO.

3ananue 7. Ankanbl. OnpeaeneHre, HOMEHKIATypa. AJKaHbl He(pTel: H-, U30-, aHTEH-
30- aJIKaHbl, U30IIpeHaHbl. PacripeneneHne H-aJaKaHOB 110 HEPTSIHBIM (QpaKIUsaM.

3ananue 8. YriaeBoaopoibl-OMOMapKepHI.

Tema 3. Apomamuueckue u nenpeoenvHwvle yene8000poovl Hedhmu. Kuciopoo u cepyco-
depaicawyue yeneso000poobl Hepmu u Heghmenpooykmos.

3amanme 1. [lomyuuTe m3 kapOuma xkaxpius 1,3,5-TpumerunOeH3on.

3aganue 2. K kakuM KjgaccamM OTHOCSITCS COCIMHEHUS CIEAYIOIET0 COCTa-
Ba: CsHjp, C4Hg, CeHi4, CoHy, C3Hg, C1oH2o

3anaHHe 3. Kakue COCAUHCHUS ABJIAIOTCA apOMATHYICCKHUMU

o o 0D 0. O

3aganue 4. IlpaBuna opueHTanuu B OEH30JIbHOM KOJIbIE, OPUCHTAHTHI 1 1 2 pona

3aganue 5. Kakoil mpoAyKT MOJyYUTCS B IPUBEACHHON peakiuu unbca-Anbaepa?

CH
HC? % ch,

S T
CH—CHj

—_—>
HC .
~CH,

3ananue 6. Kucnopoansie coequnennst Hedtu. 13 uero mormu o6pa3oBarbes?

3amanne 7. llonmuuuknuueckue (QEeHOIIbI, TI€ MOXKHO OOHAPYKHUTh U KaKUM 00pa3zom
OHH 00pa30BaNHCh B HEPTAX?
3ananue 8. CepHuctbie coearHeHus B HeTu. CoaepkaHue cepbl B pa3IMYHbIX HEPTAX.

3aganue 9. Aszotucteie coequHeHus HedTu. [IpoucxoxaeHue.
Tema 4. Cmonvl, acparvmenvi. Ocnoswl Heghmenepepabomxi.

3amanue 1. [lepeuncnaute Gpakimu, Ha KOTOPHIE MOXHO TeperHaTh HeTh (C yKa3zaHU-
€M TeMIIepaTypsl 0TOOpa).

3aganue 2. ONUIIATE TPOIECC IUareHe3a u KartareHesa.



3amanme 3. Kak MoxHO paccMmatpuBath acanbrensl? M3 uero onn odpasyrorcsa? B gem
X OCOOCHHOCTb.

3aganue 4. Uto Takoe Ma3yT, BO3MOXKHOCTH €r0 UCIOJIb30BAHUSI.

3ananue 5. TONIMBHBIN U MaclIIHBIA BapUAHTHI IEpepabOTKH HEPTH: OCHOBHBIE CTaINH
nepepaboTku HETIHOTO ChIPbs, (PPAKIIMOHHBIN COCTaB HEPTH.

3amanne 6. Knaccubukarum HedTeit: xumuaeckas, Texaonorndeckas (TOCT P 51858-
2002), reoxuMuuecKasi.

3anmanue 7. 'a3orumparsl: cOCTaB, yCIOBHsS 00pa30BaHUs, TPOOIEMBI PU T00bIYE U
TPaHCHOPTE.

3aganue 8. Tepmuueckue npeBpalieHUs aIKAHOB: JETUAPUPOBAHUE U KPEKUHT .
3aganue 9. OnummTe OJHOCTAIUUHBIA TUAPOKPEKUHT.

3axaHus 1S BbINOJHEHUA NPAKTHYECKHX PA00T

Tema 1. Ilpeomem xumuu Hegpmu u 2aza. Pusuyeckue ceolicmea Hepmu u 2aza. Memo-
0bl pazoenenusi yeneeo00po0os Hepmu.

IIpakTnueckas padora Ne 1. Ouncrka OpraHM4ecKuX BellecTB METOIOM IeperoH-
KM, uaeHTuukanus Bemecrs no Tkum.

3amanue 1. Uto Takoe PppakiioHHbIN cocTaB HEPTH?

3aganue 2. Onummre TpH croco0a AUCTHILIAINH.
3amanue 3. OnUmKTE MOCIEA0BATEILHOCTh COOPKU YCTAHOBKH ISl IPOBEICHUS TIepe-
TOHKH MpU aTMOC(HEPHOM JIaBJICHUHU.

3ananue 4. [lepeuncaute ocHOBHBIE dpakiuy HEDTH.

3amanue 5. Kakue coequHeHus BXOIAT B COCTaB OCH3MHOBOM (hpaklMH, KEPOCHHOBOM
dbpakuuu, razoiieBoil ppakiuu U mazyra?

3amanue 6. B kakoit u3 ¢pakuuii comepxarcst yriaeBoaopobl CgHig, CsHg, CeHs -C,Hs?
3amanue 7. Kak onpenensioT TeMneparypy KumneHus Gppaxiam’?

3ananue 8. Pacckaxure 00 MCMOJIb30BAHUU:

a) OeH3MHOBOM (hpakiuu; 0) KEpOCMHOBOW (PpaKinK; B) ra3oiyieBoi (pakuuu; r) Mazy-
Ta; 1) TyIpOHa; €) OuTyma.

3ananue 9. Kak BBIUUCHAIOT 00beMHBIN (I MAacCOBBIN) BBIXOJ JIH000M Ppakuuu npu
neperoHke?



Tema 3. Apomamuueckue u nenpeoenvhvie y21e8000poovl nepmu. Kuciopoo u cepyco-
depoicawyue y2nes000poovl Hedhmu u Hepmenpooykmos.

IpakTnuyeckas padora Ne 2. O4uCTKa OPraHMYeCcKUX BellecTB METOA0M IepeKpH-
CTAJUIM3AalUUM, HAeHTU(PUKanMa coequHeHnui nmo T

3ananue 1. OOBACHUTE CYIIHOCTh NEPEKPUCTAIIIU3ALIUY.

3ananue 2. Kakum 00pa3zoM OCyIIECTBISIETCS BBIOOP pacTBOPUTEIIS IIPH MEPEKPUCTAI-
JN3aLUH.

3amanue 3. Ilo KaKuM OCHOBHBIM [TapaMeTpaM KayecTBa OLICHUBAIOT TOBAPHYIO HEPTH?
3amanme 4. JlaliTe onpeeneHue NOHITHIO "TIyOnHa repepadoTky HedTh'.

3ananue 5. OxapakTepus3yiTe OCHOBHBIE HaIlpaBJIeHUs epepadboTKu HeTH (TOIIINB-
HBIN, MacCJISIHBIA U HePTEXUMUUYECKUH ).

3ananue 6. Kak no temmneparype IUIaBJIeHHs] ONIPEAEIIUTD CTEIIEHb OYMCTKU BEIECTBA?

Tema 4. Cuonvl, acghanemenwvi. Ochogol Heghmenepepabomiu.

IIpakTnueckas padora Ne 3. Onpenenenne Ko3IpPpuuueHTa 3amMeaJeHUs METOAOM
TCX 0-, M-, I-HUTPOAHUJIMHOB M 2300€H30J1a

3amanue 1. Onummre BUABI XpoMaTorpaduu.

3ananue 2. OCHOBHBIE CIIOCOOBI IPOBEICHUS XPOMATOIPapUUECKOro pa3ieeHusl.
3aganue 3. Uto Takoe (hakTop 3aMeIJICHUS U KaK €ro ONpPEICIIUTh.

3ananue 4. HapucyiiTe npuHIMIUAIBHYIO CXEMY T'a30BOr0 XpomaTorpada.

3amanue 5. Kakum o0pa3om mo xpoMaTrorpaMMe MpOBOJAT KaUeCTBEHHBIN aHAU3 yTiie-
BOJIOPOJHBIX cMecen?

2.2 OueHoOYHBbIE CpeacTBa AJIs1 IPOMEKYTOYHOI0 KOHTPOJIA

Bomnpocs! aJs1 3auera
1. Xapakrepuctrka He(TU. [ UIIOTE3bI TPOUCXOKIECHUS.

2. ®usndeckue cBocTBa HEPTH. [[ITOTHOCTE M YACTBHBIN BEC.

3. MonekynspHas Macca.

4. BsskocTh. Buasl BI3kocTH.

5. TemnepaTyphbl 3acTbIBaHUS, TOMYTHEHUSI, KPUCTAJUIM3ALINH.

6. [TokazaTtenp npenomiieHus. MosekynsapHas 1 yaelbHas pedpakiim.

7. Onextpuueckue cpoiictBa Hedreil. [loxkapoonacHocTs Hedrell u razoB. Temmnepary-
PBI BCIBIIIKH, BOCINIAMEHEHUS, CAMOBOCILJIAMEHCHMUS.

8. OKTaHOBOE U IIETAHOBOE YHCIIA.

9. DnemenTHbIN cocTaB HeGTH. OCHOBHBIC KJIACCHI COSTMHEHUH, COJIepKaIecs B
HeDTIX.

10. MeToapl BRIZICICHUS U UCCIICIOBAHUS COCTaBa HE()TH U raza. DKCTPAKIIUS
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copbuus, ux Buapl. Kpucrammmsarusi.

11. JIuctTunnisimoHHbie MeTOAbl pasnenenus HedTel. [leperonka, pekTuduxanus.

12. Metoabl BbIACICHUS U UCCIEAOBaHUS cOCTaBa HEPTH U raza. Xpomartorpadusi.

13. Ankanbl HedTH U Ta3a. HomenknaTtypa. dusnyeckne U XMuMUYECKHUE CBOMCTBA.
[Tapadunbl U LIEpE3UHBI.

14. Hadrenossie yrieBogopoasl HedpTu. Homenknatypa. @u3ndeckue U XUMAYECKUE
CBONCTBA.

15. Apenossie yrieBomopoasl HedTH. Homenkmarypa. dusnyeckne W XUMHUYECKUC
CBOMCTBA.

16. Ankensl. HomeHnknatypa, puznueckue 1 XMuMHUYECKUE CBOMCTBA.

17. Ankanuenbl. Duznyeckue U XUMHUYECKHUE CBOMCTBA.

18. Anxunsl. Homenknatypa. ®usnueckne 1 XUMUYECKHE CBOMCTRA.

19. Kucnopoaconepxkamiue coeauHenus Hedtu. HedrsHbIE KUCTOTHLI
Homenkinatypa, ¢pu3ndeckue 1 XMMHYECKUE CBOMCTBA.

20. ®enoune HepTu. Homenknarypa, puzndeckue 1 XUMUIECKHE CBONCTBA.

21. Cepuuctsie coeuHeHust HeTH, (PU3NUECKHE U XUMUYECKHUE CBOMCTBA.

22. A3oTHCTBIE COEIMHEHUS HEPTH. A30THCTbIE OCHOBAaHMS, HEHTpalbHbIE COEAMHE-
HUSL.

23. Cmomsl. Acdansrensl. Heoprannueckue komrnoHeHTs HeQTH. Knaccudukanus
CMOJIUCTO-ac(haIbTEHOBBIX BEIECTB HEDTH.

24. TepMuyecKkue MpeBpalleHus yriaeBoaopoaoB HePtu. Tepmudeckuii KPeKUHT, MHPO-
JIN3, KOKCOBAHHE HEPTSIHOTO ChIPBS.

25. XuMU3M TEPMUYECKOTO KPEKUHTa aJIKaHOB.

26. XuMU3M TEPMUYECKOTO KPEKUHTa HAPTEHOBBIX YIJIEBOIOPOIOB.

27. XuMU3M TEpMUUYECKOTO KPEKUHTA aJIKEHOB.

28. XuMU3M TEpMUYECKOTO KPEKHUHTAa apOMAaTHYECKUX YTIIEBOIOPOIOB.

29. TepmokaTamTuTHYECKHE MTPEBPAIIICHUS YTIIEeBOAOPO10B HePTH 1 Ta3a. Katanus u
KaTaJn3aToPBhl.

30. Kartanutuyeckuii KpEeKUHT, KaTATUTUYECKUH PUPOPMUHT. XHUMHU3M TPEBpAIICHHIA
QJIKAHOB NPH KaTAJIUTHYECKOM KPEKUHTE.

31. XuMu3m npeBpanieHuii alKeHOB P KaTATUTUYECKOM KPEKUHTE.

32. XumMu3m npeBparieHui HahTeHOB P KaTATUTHYECKOM KPEKUHTE.

33. XuMu3M npeBparieHruii apeHoB MPU KaTaTUTHIECKOM KPEKHUHTE.

34. TunporeHusalMoHHBIE Tporiecchl B HedrenepepadoTke. ['mapokpekunr. ['mapo-
oOeccepuBanue. ['mapooyuncrka.

35. OkwuciieHue yrieBoJopoIoB HEPTH U UX MPOU3BOAHBIX. OCHOBHBIE KHCIOPOJICO-
JeprKaIiie CoeTMHEHUS] HePTEeXUMUHU.

36. IIporecchl MOATOTOBKM HEDTH U Ta3a.

37. XvuMHueCKre METO/Ibl OUUCTKH rasa.



3ananus k 3a4ery

Bapuanm 1.
Yro takoe HepTh? [ UMOTE3BI MPOUCXOKACHUS HEDTH.
Urto Takoe minoTHocTh? Kak omnpezensercss oTHocuTelbHas MIOTHOCTh HehTU? OT yero
OHa 3aBUCUT?
Hanumute cTpykTypHbie GOPMYIBI COSTUHEHUN:
a) TUMETHIITUIMETAH;
0) BTOpOYTHIN300yTHIIMETAH.
Hazosute nx no Homenkiarype MIOITAK
Bapuanm 2.
DneMeHTHBIN cocTaB HEPTH.
Yro Takoe Bsi3kocTh? Equnuiisl uamepenust. OT 4ero oHa 3aBUCHUT?
HazoBuTe coeqnHeHns 1o paquoHaJIbHOW U CUCTEMATUYECKON HOMEHKIIAType:
a) (CH3)3C—C,Hs;
0)CHj3-C(CHj3),-CH,-C(CHzs),-CHs
YKaxuTe B HUX MEPBUYHBIC, BTOPUYHBIC, TPETUYHBIC U YETBEPTHUHBIE aTOMBI yTJIEepO-
na.
Bapuanum 3.
Knaccuduxanus nedreit. Bunbl knaccudukarmm.
MonekynapHas macca Herell U HepTenpoaykToB. Kak oHa ompenensieTcs U OT 4ero
3aBHCHT.
Hanumute ctpyktrypHbie popmyiibl coequHennid n HazoBute ux no MIOITAK:
a) IpONWITPET-IEHTUIIMETAH,;
0) IUATUIN300yTUIIMETAH.

Bapuanm 4.

MeTtonasl pa3nenenust yrieBoopoaoB HedpTu. UTo Takoe nmeperonka v pektuduxamus?
Jns yero oHa mpuMeHsieTcs?

®duznueckre cBorcTBa HepTH — TemrepaTypa. OxapakTepusyuTe BCe BUbI TEMIIEpa-
Typ.

HazoBuTte coequHeHus: BCeMH BO3MOKHBIMU CIIOCOOAMU:

a) CH3C(CHj3),CH(C,Hs)CHg;

6) (CHs),CH-C(CH3)(C;Hs)CH,C(C,Hs),CHs.

Bapuanm ).

OnuiurTe CynHOCTh Ipolecca peKTU(UKAIMK U a3€0TPOITHON ePErOHKH.
XapakTepucTuKa 1moxapoonacHocTl Hepreil u HeTenpoayKTOB.

Hanumure cTpykTypHble (QOpMYIJbI COEIMHEHHM M HA30BUTE MX IO HOMEHKIATYpe
HIOITAK:
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a) METWJISTUIBTOPOYTHIIMETAH;

0) TMu300yTUIIMETaH.

Bapuanm 6.

AncOpOLMOHHBIE METOIBI pa3ieJIeHuUs yriaeBoAopo10B HedTu. CylHOCTh METO/IOB.
Temneparypa BocruiameHeHus1. OKTaHOBOE M LIETAHOBOE YHCIIA.

XUMUYECKHE CBOMCTBA alIKaHOB. lIpuBennure ypaBHEHMS peakLMil XJIOPUPOBAHUSA M
HUTPOBAHMS MPOIAHA.

Bapuanm 7.

MonexynspHas nuddysus, abcopoius. B uem ux cynHocTs?

Knaccudukanus aakaHoB 1O arperaTHOMY COCTOSIHHIO. XapaKTepUCTHUKa KaXKI0ro BH-
J1a aJIKaHOB.

Oxucnenune ankaHoB. KoMiiekcooOpa3oBaHHe METAHOBBIX YIJIEBOJIOPOIOB.

Bapuanm 8.

['unoTe3bl mpoucxoxaeHus HeGpTu. X CylmHOCTb.

MeTtonbl pa3zesieHus o pa3iudrio TEMIEPAaTyp KUIEHUs U 3aMep3anus. X cymHocCTs.
HazoBuTe coequHeHnst BCeMH BO3MOKHBIMU CIIOCOOAMHU:

a) (CH3)3C—CH(CH3)C(CH3)3,

6) (CH3)2CH—CH2—C(C2H5)2—CH(CH3)2,

VYKaXuTe XapakTEpUCTUKY Ka)XJ0ro aToMa yriaepoaa.

Bapuanm 9.

OneMeHTHBIN cocTaB HePTH. TexHomornyeckas Kiaccupukarus HeQTen.

AOGcopOuus, kpuctamum3zanus 1 skcTpakius. CylHOCTh METOJIOB.

Hanummre cTpykTypHble (QOpMYJbl COCIMHEHUH M HA30BUTE HUX IO HOMEHKJIAType
NIOITAK:

a) METHJIU30NPONIIOYTHIIBTOP-OYTUIIMETaH;

0) TUIPONUATPET-OyTHIMETAH.

Bapuanm 10.

Heoprannueckast Teopust nmpoucxoxaeHue Hegtu. IlpuBenure ypaBHEeHUs! peakuil mo-
Jy4€HUs YTIE€BOJOPOA0OB U3 KapOHI0B MarHus U TajuIusl.

duznueckue cBoiicTBa HeQTeil. UTo Takoe TemmnepaTypa BCIBIIIKHT?

XUMHYECKHE CBOMCTBa ankaHoB. [IpuBeauTe ypaBHEHHE PEAKIUU CYIb()OXIOPUpPOBaA-
Hus OyTaHa

Bapuanm 11.

Knaccudukanus Hedreit no 31eMeHTHOMY U TPYNIIOBOMY COCTABY.

[1n0oTHOCTB U BA3KOCTH HedTel. X XapakTepuCTHKU.

HazoBute coequHeHus: BCeMH BO3MOKHBIMU CIIOCOOAMU:

a)

11



e
CHy—C—CHz-CHy- CHy-CHg

CH3
0)
clst—CH3
CH3—CH2—CH2—$H—CH—CH3
CHs
Bapuanm 12.

duznyeckre CBOMCTBA AIKAHOB HE(PTH.

MounekynsipHas Macca HeTel u HepTenpoayKTOB.

Hanumure ctpykrypHbie hopmyiibl coequuennii u HazoBute ux no MIOITAK:

a) TUTPET-NICHTUIIMETaH;

0) U300y TUITHEOTICHTUIIMETAaH.

Bapuanm 13.

@pakuoHHBIN cocTaB HedTel. XuMHuyeckas KiacCu(puKaius HeTe.

A3zeoTponHas U 3KCTpaKTUBHas meperoHka. Yro takoe k03(pPUIMEHT OTHOCUTENBHOM
JeTydecTu?

XUMUYECKHE CBOMCTBA ankaHoB. [IpuBeanTe ypaBHEHUSI peaklUii HUTPOBAHUS U OKHC-
JICHUS 3TaHa.

Bapuanm 14.

[IpuBeauTe XapakTepuCTUKY KOMIIOHEHTOB HEPTH.

[TonsiTue HETH KaK IPUPOAHOTO OOBEKTA.

HazoBuTe coequHeHusi BCeMH BO3MOKHBIMHU CIIOCOOAMU:

a)

CH;

\
o CH-CHy~ CHy-CHy CH-CHy CHy- CH,-CHy- CH;
3
CHz CH;

0) CH; —CH(CH3)—CH(CH3)C,Hs;
YKaXute TPETUUHBIEC aTOMBI yriaepoaa

OueHuBaHue pe3yabTaToB 00yueHus B (opme ypoBHSA CPOPMUPOBAHHOCTH Jie-
MEHTOB KOMIETEHIIMI MPOBOAUTCS IyTEM KOHTPOJISI BO BpeMs ITPOMEKYTOUYHOM arTe-
cTaruu B (hopMe 3a4era:

12



a) OIIEHKA «3a4YTCHO» — KOMIETEHIUs(M) WiIu €€ 4acTh(u) chopMHUpPOBaHKI Ha Oa-
30BOM YpPOBHE;

0) OlLIEHKa «HE 3aUTCHO» — KOMITETCHITUS(1) WIH €€ 9acTh(K) He CHOPMUPOBAHEI.

Kpurepuu, Ha 0CHOBE KOTOPBIX BBICTABIISIOTCS OLEHKH IMPHU MPOBEICHUU TEKY-
IIET0 KOHTPOJISl U IPOMEKYTOYHOM aTTecTaliuy MpUBeIeHbI B Ta0. 1.

Ouenku «He 3auTeH0» CTaBATCS TaKXKe B CIydasx, €clid 00yJarouuiics He Npu-
CTYIIaJl K BBITTOJIHEHUIO 33JIaHUs, @ TAKXKE IIPU 0OHAPYKEHUU CIEYIONTUX HAPYIIICHUA:

— CIIMCBIBaHHUE;

— MJIaruar;

— (anbcudukanys TaHHBIX U Pe3yJIbTaTOB pabOTHI.

Tabmuua 1 — Kpurepuu BbICTaBIEHUS OLEHOK NMPU MPOBEACHUM TEKYIIErO KOH-
TPOJISI U NPOMEKYTOYHOM aTTECTAlUU

IIkana oreHKH Orenka Kputepuii BeICTaBICHUS OIICHKH

JByxOamipHas mKaiga | 3a4TeHO OOyuaromuiicsi OTBETUJI Ha TEOPETUYECKUE BO-
npockl. [lokaszan 3HaHUS B paMKax y4eOHOTo Ma-
TCpHUaJIa. Brimmonaun IMMPAKTUYCCKUC 3alaHU.
[Tokazay ymoBIETBOPHUTEIBHBIC YMEHHUS M Blla-
ACHUA HaBbIKaMHW TIPUMCHCHUA TMOJTYYCHHBIX
3HAHUHM U YMEHUI TPU PEUICHUHU 3a]1a4 B paMKax
yuyeOHOro Marepuaa

He 3aureno OOyuaromuecs NMpu OTBETE Ha TEOPETHUYECKHE
BOIIPOCHI U IIPY BBINTOJIHEHUM IIPAKTUYECKHUX 3a-
JaHU  NPOJEMOHCTPUPOBAI  HEJOCTATOYHBIN
YPOBEHb 3HAHMW M YMEHHU NpPU PELICHUM 3334
B paMkax ydyeOHoro marepuana. [Ipu orBerax Ha
JIOTIOIHUTEJIbHBIE BOMPOCHl OBUIO JOMYILEHO
MHO>KECTBO HENIPABUJIBHBIX OTBETOB
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2.3. UToromasi AUATHOCTHYCCKAaA paﬁoTa o TMCIOMIIJIMHE

3AJAHUA J1JISI IMATHOCTHUYECKOM PABOTHI IO JUCHUILIMHE (MOJYJIIO), IPAKTUKE

KOMHCTGHI_II/II/I1:

Howmep 3ananus

[IpaBunbHBII OTBET *

Coneprkanue Bompoca

Kommerenius

KO,H 1 HAUMCHOBAHUEC
HHAUKaTOpa 10CTHU-
JKECHUSI KOMIICTCHIINN

l.Heoprannyeckas
2. opranuueckas
3. KocMHUecKas

[IpuBeauTE OCHOBHBIE TUIIOTE3bl TPOUCXOXKIECHUS HEPTH

OIIK-4

NJ1-3omk-4 Comnocras-
JSIET TEXHOJIOTHIO TIPOBE-
JIeHUsl TUTIOBBIX JKCIIe-
PUMEHTOB Ha CTaHAAPT-
HOM 00OpY/JIOBaHUU B
nabopaTopuu MHA TPOU3-
BosicTBe. OOpabaTriBaeT
pe3ynbTaThl HAY9HO-HC-
CIIeI0BaTEIbCKON Jes-
TEJBHOCTH, HCIIOJB3YSI
CTaHJIapTHOE 000pY/I0-
BaHuUe, NpUOOpPHI U MaTe-
puansl. Brageer TexHu-
KOW 9KCIIEPUMEHTHPOBA-
HUS C UCTIOJb30BAHUEM
MTAKETOB POTPaMM

OJIeMEeHTHBIN U BEIIECT-
BEHHBIHN

XUMHUYECKUN COCTaB JIJIsi HEPTHU pa3anuyaroT Kak.....

OIIK-4

WJ1-3orik-4

OCHOBHBIMHU 3JIEMEHTA-
MU cocTaBa He(TH sIB-

OnuimmnTe 31EMEHTHBIA COCTaB HC(I)TI/I.

OIIK-4

W1-3orik-4

1 . .
Ilepeuucnums 6ce komnemeHyuu, popmupyemvie y4eOHOU OUCYUNTUHOU




Howmep 3ananus

[IpaBunbHBII OTBET *

Copepxanue Borpoca

Kommerenims

KOﬂ 1 HAUMCHOBAHUEC

HHAUKaTOpa 10CTHU-
JKCHHUSI KOMIICTCHIINHN

nstoTest yraepon (83,5-
87 %) u Bogopox (11,5-
14 %). Kpome Toro, B
He(TU NPUCYTCTBYIOT:
cepa B KOJMYECTBE OT
0,1 mo 1-2 % (unorna ee
COJIep’)KaHUEe MOXKET JIO-
XomuTh g0 5-7 %, Bo
MHOTHX He(TIX cepbl
MPAaKTHYECKH HET);

a30T B KOJIMYECTBE OT
0,001 mo 1 (uHorma o
1,7 %);

KHCJI0poa (BCTpeyaercs
HE B YKCTOM BHJE, a B
Pa3IUYHBIX COEIUHEHH-
AX) B KOJIMYECTBE OT
0,01 mo 1 % u Goiee, HO
He mipeBbImaet 3,6 %.

W3 apyrux s1eMeHTOB B
He(TH TPUCYTCTBYIOT -
JKeJIe30, MarHui, airo-
MHUHHHA, MeEIb, OJIOBO,
HATpUiA, KOOATBT, XPOM,
repMaHuii, BaHAINI, HU-
Kellb, PTYTh, 30JI0TO U
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npyrue. OpnHako, co-
nep)kaHue ux MeHee 1 %.
13 YIJIEBOJIOPOJOB U T'e- OIIK-4 | UO-30mk-4
4. | Tepooprammaeckux co- B BemecTBeHHOM M1aHe He()Th B OCHOBHOM COCTOMT. ...
e INHEHUN.
1.ankausr; OIIK-4 | UO-30mk-4
2.1uKJoasikanel (HadTe-
HBI);
3.apoMaTuvecKue yrie-
5 BOOOPOAKI, Kakwue kimacchl opraHu4ecKiux COeTMHEHUIN MPUCYTCTBYIOT B HEDTH
" | 4.onedunsr;
5.HaTEHOBBIE KUCIIOTHI;
6.cepy- U a30TcoAepKa-
[IUEe OPTraHUYECKUE CO-
€AMHEHUSI.
1.IUI0THOCTE; NJ1-3omnk-4
2.BSI3KOCTB;
3.peoioruuecKue CBOu- .
crBa- [Ipu mpoekTUpOBaHUM CUCTEM pa3paOOTKU HEPTIHBIX MECTOPOKIECHUH, TIOJICUETE 3a-
4 raz’ocollepncaHHe nacoB He(PTH W MOMYTHOTO Ta3a, MoA0Ope TEXHOIOTHIM U TEXHUKH U3BJICUEHUS HEPTH
' U3 IJIACTa, a TAKXKe BRIOOpPE M 000CHOBAaHMHM 000pyAOBaHUS A1 cOopa HePTH Ha MPOo-
6. | 5.coKMMaeMOCTb; ’ P Py A p ¢ P OIIK-4

6.00BeMHBII KOd(HHTIH-
eHT HeTH;

7. TEIIOEMKOCTD U TEII-
JIOPOBOJHOCTb;
8.IUDIIEKTPUYECKAst

MBICJIaX ONpEeNIeH NepeyeHb OCHOBHBIX CBOMCTB HE(TEH IIACTOBBIX U Jera3upoBaH-
HBIX, KOTOPbIE€ OOBIYHO M3YYarOTCs 10 TIyOMHHBIM ITpo0am, 0OTOMpPAEMBbIM ¢ 32004

CKBa’>XHHBI. HCpC‘-II/ICJ'II/ITC ux.
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MIPOHUIIAEMOCTb;
9.MouekymspHas Macca
10.TemnepaTypa Kpu-
CTAJUTU3AIUH, TIOMYyTHE-
HHS U 3aCTBIBAHU,
11.temmeparypa
BCIIBIIIKH, BOCIIAMEHE-
HMS, CAMOBOCILIaMEHE-
HUSA.
OpakIMOHHBIN COCTaB OIIK-4 | UO-30mk-4
He(TH TIOKa3bIBaET CO-
JepkaHue B Hel pas-
JUYHBIX (DpaKInii, BBI-
7 KHITAIOIIMUX B ONPEIIe- Uto moka3zbiBaeT GpakiMOHHBIN cocTaB HEPTH?
" | JIGHHBIX TEMIIEPATyPHBIX
WHTEpBallaX, U OTpaKkaeT
coJiepKaHue COeINHE-
HUM B HUX.
~28-180°C - IUpOKast OIIK-4 | UO-30mk-4
OeH3uHoBas (ppakuus;
-140-200°C - yauT- Kakue paznu4aroT ocHOBHbBIE Ppakiuu HehTu?
8. | criupur;

-180-320°C - LIMpOKast
KepoCcUHOBas (pakuus;
-150-240°C - ocBeTn-
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TEJIbHBIN KEPOCHH;
- 180-280°C - peaKkTHB-
HOE TOIUIHBO;
-140-340°C - nu3elibHag
TOIUIMBO (JIETHEE);
-180-36°C - nu3elibHag
TOIUIUBO (3UMHEE);
-350-500°C - U poKas
MacisiHast ppaxius;
-380-540°C - BaKyyM-
HBII Ta30MJIb.
OIIK-4 | UO-30mk-4
KOJIMYECTBEHHOE COOT-
g, | HOLICHHE B Hel oTaenb- | [log rpynmoBbiM cocTaBOM HE(TH ((paKkiyu) TOHUMAIOT. ..
" | HBIX Tpynn YB, rere-
POATOMHBIX COe/IMHE-
HHUI.
L{BeT chipoii HE(TH 3aBUCUT OT COJEPKAaHUS B HEHl ... OIIK-4 | UO-30mk-4
10| CMONHCTHIX BEIIECTB
PoponayaibHUKOM THIIOTE36l MUHEPATIBHOTO POUCX 0K IEHHS HE(TH SBIISETCS. .. OIIK-4 | UO-30mk-4
11| Mennenees JI.11.
. OIIK-4 | U-30mk-
1p| TexHolorHHccKad B ocHoBe nenenust He(Te Ha MaJOCEPHUCTBIE, CEPHUCTHIE M BEICOKOCEPHHCTHIE JIe- Ji-Sonk-4
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OIIK-4 | UO-30nk-
13| HCPE3NHbI Kakue nmapaduHoBBIE YyII€eBOJOPO/IbI KOHIIEHTPUPYIOTCS B T'yIpOHAX? A-3oric
[Ipu pasronke He(hTH, B KaKUX (paKIUsIX KOHIEHTPUPYIOTCs rHOpuaHbIe yrieBogopo- | OIIK-4 | U-3omxk-4
14| macisHbIX
IIBI?
OTHOLIEHNE K PACTBO- UTo MOJI0KEHO B OCHOBY KJacCU(PHUKAIIMN HEUTPAIbHBIX CMOJIUCTBIX BEIIECTB? OIIK-4 | UO-30mk-4
15| purensm
IIPUPOAHBIN, MOITYT- OIIK-4 | UO-30mk-4
HBIH ra3bl, ra3 ra30KoH-
16| ACHCATHBIX MECTOPO3K- OcHOBHBIE UCTOYHUKHU HU3IINX TapauHOB ITO...
neHui, HedTe3aBOICKUE
rassl.
N3omepusaruss napaduHOB SBISETCS JOMOTHUTENBHBIM HcTOYHUKOM Toiryde- | OITK-4 | U-3onk-4
HHSL...
17 N300yTana u u3omneHTa-
Ha
KaTaJINTH4IeCcKasl 1 BEI- HazoBute criocoObI mpon3BOACTBAa CHHTE3-Ta3a. OIIK-4 | UO-30mk-4
18| coxoremmneparypHas

KOHBEPCHSI YIJIEBOI0PO-
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HauOonee pacripocTpaHeHHbII METOJI IPOBEIEHHS ITpoLiecca MUPOIU3a - ... OIIK-4 | UI-3omk-4
3) IMupomnus ¢ BHEII- .
1) Iuposu3 NpoTeKarOLIMiA TP HATPEBAHUHU HETIOBIIKHBIM TEINIOHOCHTEIICM.
19| HUM 06OrpEBOM.
2) [Tuposu3 ¢ YaCTHYHBIM CTOPAHHUEM ChIPbSL.
3) [upoau3 ¢ BHEHIHUM 00OTPEBOM.
Cnioco0 ucnonb3yemblit as pasaeneHus ¢ppaxuun C4 nuponanza 6eH3uHA 3TO -... OIlK-4 | U1-3onk-4
. Crioco6 9KCTPaKTUBHOW AUCTUIIALIUY.
Croco6 KCTpaKTUBHON .
T — PextugukanmonHo-abcopOIMOHHBIH c1oco0.
Hcnonb3yercs ra3oppakliuOHUPYIOIIas yCTaHOBKA.
Crnioco0 HU3KOTEMIEpaTypHOU PEKTU(UKALINH.
Ha3zoBute Hanbosee BaXXKHYIO peakiUIo Py TEPMUUYECKUX Ipolieccax. OIIK-4 | UI-3omk-4
p CoenuHEHHE YTIIEBOIOPOJIOB 10 YTIIEPOI-yTIIEPOIHBIM CBS3SIM.
acIIerIeHUe yrie-
Pacmieruienue yriaeBojopoI0B MO yIIIepOA-BOAOPOIHBIM CBS3SIM.
21| BOTIOPOJIOB 1O yriepos- m yr Al0poat YHICpO-BOAOPOA
YITIEPO/HBIM CBS3AM. Pacmieruienue yriaeBo1opoI0B Mo YIIIepoI-YIIEePOIHBIM CBSA3SIM.
CoenuHeHne YTriieBOOPOIOB IO YTIIEPOI-BOIOPOIHBIM CBS3SIM.
IIpousBoncTBO OeH3uua | HalpaBieHHe CIOIb30BAHUS KaTATUTHYECKOTO KPEKHHTa 3TO, IPEXK/Ie BCETO. . ... OIIK-4 | U1-3omk-4
2p| HPOMIEOA
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Howmep 3ananus

[IpaBunbHBII OTBET *

Copepxanue Borpoca

Kommerenims

KOﬂ 1 HAUMCHOBAHUEC

HHAUKaTOpa 10CTHU-
JKCHHUSI KOMIICTCHIINHN

[TpousBoacTBO GeH3MHA.

[Tpon3BOICTBO KOMIIOHEHTOB JU3EIbHBIX TOIUIUB.
[IpousBocTBO 01€PHUHOB.

[Tpon3BOICTBO HU3IINX U BBICIINUX OJICPUHOB.
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