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1 Heun, 3a71a4M U IVIAHUPYEMbI€ Pe3yJIbTATHI 00y4eHHUs MO JAUCHUILINHE

Ieb10 0OCBOEHUS TUCIUILINHBI « XUMUS B IPOU3BOJCTBEHHBIX U TEXHOJIOTMYECKUX IIPOLIECCAX»
sBigeTCA (POpMHpPOBAHUE U PA3BUTHE Y O0YUYaAIOIIUXCSl IMYHOCTHBIX U MPO(ECCUOHATIBHBIX KaUeCTB
B 00JIACTH HEOPTaHWMYECKON M 00IIEH XMMUHM, OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX COSTUHEHHIA 1 UX
CBOWCTB, (OpMHPOBaHNE HABBIKOB PA0OTHI C XUMHUUECKUMH BEIIECTBAMHU.

3agauyu JUCHMIUIMHBI « XUMUS B IPOU3BOJACTBEHHBIX U TEXHOJIOTUYECKUX MTPOLIECCAX):

— OCBOCHHUE OCHOBHBIX (PH3UKO-XMMHUYECKHX METOJIOB aHAJIN3a BEIICCTB;

— (popMupoOBaHUE HAaBBIKOB PAOOTHI CO CIIPABOYHON XUMHUYECKOH JINTEPATYyPOH;

— IPUMEHEHUE TEOPETUYECKUX 3HAHMM M INPAKTUYECKUX HABBIKOB JUIsI PELICHUS HAy4HO-
TEXHUYECKHUX 3a7a4 B Oyayiiei npogeccuoHaIbHOM.

OOyyeHue Mo AMCUUIUIMHE «XUMHUS B MPOU3BOJCTBEHHBIX M TEXHOJIOTMYECKUX IPOLIECCAX)
HampaBJIeHO Ha (OPMHUPOBAHUE Y O0YUAIOIINXCS CIEAYIONIIX KOMITETCHIIAN:

Koa n HaumeHoBaHme NuaukaTopbl 10CTHKEHUS] KOMIIETEeHIHH
KOMIIeTeHIUI
OIIK-2. Cnocobex NOIIK-2.1 ®opmynupyeT 3a7aun ynpaBaeHUs IS
(hopMyIHpOBATh 3a7a9N JOCTIDKEHUS 3aIaHHBIX MTapaMEeTPOB KauecTBa C y4ETOM
npoeCCHOHATEHON TEXHOJIOTHYECKOTO LUK TPOU3BOJICTBA H

NESATEIIbHOCTH Ha OCHOBE 3HAHUH | MOTPEOUTEIIbCKIX XapaKTEPUCTUK
PO HITBHBIX pa3/IeioB
MaTEMATUYCCKUX U
C€CTCCTBCHHOHAYYHBIX JUCHUIIINH
(Momyein)

2 MecTO IMCHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JuctunnnHa «XuMUsT B TIPOU3BOJICTBEHHBIX M TEXHOJOTMUYECKHX MPOIIECCax» OTHOCHUTCS K
o0s3aTenpHOM YacTH, (OPMUPYEMOW ydYacTHUKaMH OOpa3oBaTeNbHBIX OTHOIICHWH Onoka bl
«JIuCUMIUIIUHBI (MOJTYJIN)».

JuctunnnHa «XuMuUsl B POU3BOJICTBEHHBIX M TEXHOJIOTHYECKUX MPOIIECCaxX» B3aHMMOCBSI3aHA
JIOTHYECKH U COJIEP>KATEIBHO-METOJUUYECKH CO CJIEAYIOIUMHU AUCIUITTMHAMMU:

B yactu 6oka b1:

— be3onacHOCTb KU3HEAEATENBHOCTH;

— MoHUTOpHUHT KayecTBa u paboTa ¢ peKIaMaIusIMH

B yactu 6oka B2:

- yueOHas mpakTUKa (MpPaKTHKAa 110 TMOJYYEHHUIO TIEPBUYHBIX HABBIKOB HAYy4HO-
HCCIIEI0OBATENIbCKON paboThI).

3 CrTpykTypa u coJepkaHue TUCHUIINHBI

OO0mmast TpyA0eMKOCTh JUCIUTUTHHBI COCTaBISACT 6 3a4eTHRIX equHUI (216 JacoB).
3.1 Buabl y4eOHO# padoThbl U TPYA0EMKOCTH
3.1.1 Ounas ¢hopma oOydeHuUs

Ne Bua vueGHoii padoThI KoaunuectBo CemecTpbl
n/n ay p 4acoB 2 3
1 AyIMTOpHBbIE 3aHATHS 108 54 54

B ToM uucie:

1.1 | Jlexkouu 54 18 18




1.2 | CeMuHapcKue/mpakTHIECKHUE 3aHATHS - - -
1.3 | JJabopaTopHbI€ 3aHATHUS 36 36 36
2 | CamocTosiTeqbHas1 padoTa 72 36 36
B Tom uncrne:
2.1 | Kypcogoii mpoekt (pabora) - - -
2.2 | PacuetHo-rpaduueckue paboThl - - -
2.3 | Pedepar - - -
2.4 | IlogroroBka K NPaKTUYECKUM 3aHSITUSIM - - -
2.5 | TectupoBanue 72 36 36
3 | [Ipome:xxyTouHasi aTTecTanus
3auer, SK3aMeH 72 3a4eT JK3aMeH
Hroro 216/6 2 3
3.2 Temaruvyeckuil IJIaH U3YyYeHUS U CHUTIHHBI
3.2.1 Ounas hopma o0ydeHuUs
TpyroeMkocThb, yac
AyauTopHasi padora §
o 0 v % <2
Ne Pasznesibl/Tembl o = Q§) ;) = i - % g § 8
n/n AUCHHUILIHHBI 3 = § SE| 8 = 2 8 5 S
= & |EEZ| &=| Eg| 5.
= | $£8|/ 8% | 22| ¢
O o < == =
O E = = 8
1 Paszpgen 1.
1.1 | Tema 1. Brenenue. Kiaccsl XuMHUECKUX 13 2 - 2 - 5
COCIMHEHUMN
1.2 | Tema 2. Ctpoenue aroma u 13 2 - 2 - 5
MEPUOANUECKUN 3aKOH
1.3 | Tema 3. Xumudeckas CBSI3b 14 2 - 2 - 5
1.4 | Tema 4. OCHOBHEIE 3aKOHOMEPHOCTH 14 2 - 2 - 5
IMPOTCKAHUA XUMUYCCKUX peaKHI/Iﬁ
1.5 | Tema 5. PacTtBOpbI 14 2 - 2 - 5
2 Paznen 2. 2 2 5
2.1 | Tema 1. OkuCIUTENBHO- 14 2 - 2 - 5
BOCCTAHOBUTCJILHBIC PCAKIIH.
2.2 | Tema?2. ONEeKTPOXUMUYECKHE MTPOLIECCHI 20 8 - 8 - 5
3 Paznen 3. 5
3.1 | Tema 1. IIpenenbHble YIIeBOIOPOIBI 12 2 - 2 - 5
3.2 Tewma 2. HempenenbHbIe yIII€BOI0POABI 12 2 - 2 - 5
3.3 | Tema3. ApomaTHUeCKHE YIIIEBOI0POIbI 12 2 - 2 - 5
34 | Tema 4. CriupTs! ¥ heHoITBI 13 2 - 2 - 2
3.5 | Tema 5. Anbiernms! i KeTOHBI 13 2 - 2 - 2
3.6 | Tema6. KapGoHOBBIE KUCIOTHI 13 2 - 2 - 2
3.7 | Tema 7. Vrnepomsl 13 2 - 2 - 2
3.8 | Tema 8. Kupsl n Mmacia 13 2 - 2 - 2
3.9 | Temao. A3zoTcoaepKaIye CoeTuHEHHUS 13 2 - 2 - 2
Hroro | 216 36 - 36 - 72




3.3 Conpep:kanue TUCUMIIIMHBI

IlepBbIiii cemecTp

Paznen 1. O0mas n Heopranuyeckasi XuMusl

Tema 1. BBenenue. Kitaccbl XuMH4eCKHX COeAUHEHU I

Mecrto xumun B psiny GpyHaaMeHTanbHBIX HayK. [Ipenmer u 3agaun xumun. Pois Xxumun kax
MIPOM3BOIUTENIBHOM CUIIBI 001IECTBA. XUMHUSI U HAHOTEXHOJIOTHH.

Baxneimme kimaccbl U HOMEHKJIATypa HEOpraHM4YecKMX BemecTB. IIpocTele BemecTsa.
Crnoxuple BemecTBa. Okcumbl. ['MIAPOKCHIBI: OCHOBaHHS, KUCIOTHI, aM()OTEpHBIE THUAPOKCHIBI.
Comnu. bunapHsie coefuHEHUSI.

Tema 2. CTpoeHne aToMa M NepUOANYECKHUI 3aKOH

CrexuomMerpuueckrue 3aKkoHbl. COBPEMEHHOE COCTOSHUE aTOMHO-MOJIEKYJISIPHOM TEOpHH.
3aKoHbI COXpaHeHus. B3auMoCBs3b MacChl U SHEPTUU.

CocraB atomoB. KopryckymnsipHO-BOTHOBOM Ayanu3Mm. YpaBHenue [lnmanka. ['mmoresza ne
bpoina. KBanTOBOMEXaHMYECKas TEOpHs CTpOoeHMs aToma. [[puHiun HeonpeaeeHHocT!. BoiHoBOE
ypaBHeHue. KBantoBble uncia. @opma rpaHUYHON MOBEPXHOCTH MIEKTPOHHOM TUIOTHOCTH JUIA S-, P-
, d- u f-aromubix opoutaneit. [Tpunun [aymu. [TpaBuino XyHma. DIeKTpOHHOE CTPOESHHE aTOMOB
3JIEMEHTOB.

[lepunoanueckuii 3akoH u epuoanyeckas cucrema anemenTon [[.1. MenneneeBa. CTpykTypa
1 (OPMBI IEPHOANIECKON CHCTEMBI U MX CBSI3b C DJIEKTPOHHBIM CTPOCHHEM aTOMOB. -, p-, d- u f-
anemeHTsl. [leproanyeckue u HENEPUOANYECKUE CBOWCTBA DJIEMEHTOB.

Tema 3. Xumudeckas cBsI3b

Crpoenue u cBoiicTBa BemiecTBa. Tumbl xumuueckod cBsizu. KoBasieHTHas (mosisipHast u
HenoJisipHasi cBsi3b). OCHOBHbIE XapaKTEPUCTUKN KOBaJIEHTHOH CBSI3U.

Merton BanenTHbIX cBsizeit (MBC). Curma- u nu-cBsizu. [ uOpuau3amist aTOMHBIX OpOHUTAICH.

Meron wmonexkymsipabix opoutaneir (MO JIKAO). CpsspiBaomue W pa3pbIXISIONINe
MOJIEKYJISIpHbIE OpOUTaAIH. DIEKTPOHHOE CTPOEHHUE IBYXaTOMHBIX MOJIKYJI.

XapakTepUCTUKN B3aMMOJCHCTBYIOIIMX AaTOMOB: IIOTEHIMAl WOHU3AlUU, CPOACTBO K
3JIEKTPOHY, 3JIEKTPOOTPULIATENBHOCTh. VOHHAd CBSA3b KakK MpENeNbHbIA CIydail KOBaJE€HTHOU
MIOJISIPHOM CBSI3U.

JIOHOpHO-aKIENTOPHBINA MEXaHNU3M 00pa30BaHuUsl KOBAJIEHTHOM CBS3U.

KommuiekcHble coeauHeHus. TUNUYHBIE KOMIUIEKCOOOpa3oBaTeNM M JIMraHabl. MOHO- U
MIOJINICHTATHBIE JIMraHAbl. XEJATHbIE KOMIUIEKCHL. [30MepHsi KOMIUIEKCHBIX COEIUHEHUM.
Knaccudukanmss u HOMEHKJIaTypa KOMIUICKCHBIX COEAMHEHWH. Jluccommanus KOMIUIEKCHBIX
coenHeHU. KOHCTaHTa HECTOMKOCTH KOMILIEKCHOrO HOHA. [IpuMeHEeHHe KOMIUIEKCHBIX
COCTUHEHUN.

Ilepexomuble  Metaymel.  Teopusa  KpHCTAIUIMYECKOro  moisA.  HuskocnuHOBBIE U
BBICOKOCIIMHOBBIE KOMIUIEKCHl. ODHEpPrus CTa0WIM3aluy KpUcCTaIMuyeckuMm mnosneM. Okpacka
KOMILJIEKCOB.

Bogoponnas cBs3b. Metannuueckasl CBsi3b. ArperaTHoe COCTOSIHME BEILLECTBAa: TBEPIOE,
XKuaKoe, razoodpasHoe. Kpucrannuueckoe u amoppHoe coctosiHus. Kpucramimyeckue pereTka 1
JJIEMEHTapHbIC SYEHKH. XapaKTEPUCTUKH DIEMEHTApHOM s4evKd. Tumbl KpUCTAUIOB IO BHIY
XUMHUYECKOHN CBSI3U MEXAY CTPYKTYpPHBIMU eUHUIIAMU. JKuaKue KpucTasuibl.

Tema 4. OcHOBHBIE 3AKOHOMEPHOCTH NMPOTEKAHNUA XMMHYECKHX peaKuui

JHepreTMKa W HaNpaBJeHHWe XHMHUYEeCKHUX mponeccoB. [loHATHE 0 XUMHYECKOU
TepMouHamuke. TerutoBeie 3p(HeKThl XUMUYECKUX peakiuid. DK30- M SHJOTEPMUYECKHE PEaKIUH.
HanpasneHnne caMoOnpon3BOIBHOTO MPOTEKAHNUSI XUMHUECKUX PEAKIIMM.

Xumuyeckass KHMHeTHMKAa. XUMH4Yeckoe paBHoBecre. CKOpPOCTh XMMHYECKOW pEaKIUu.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMHU OT KOHIIEHTpAIK. 3aKOH JEHCTBUS Macc.

3aBUCUMOCTh CKOPOCTH peakiuu oT Temneparypsl. [lpaBuno Baut-I'odda. Oneprus
aKTUBaLMU YpaBHEHHE AppeHuyca. XUMHUYECKHE PEaKlluu B T€TEPOre€HHbIX CUCTEMAX.



OOparuMbie 1 HEOOpaTHMbIE peaknu. XUMHUYECKoe paBHOBecHe. KOHCTaHTa XUMUYECKOTO
paBHoBecus. Cwmemenne xumuueckoro paBHoBecus. [lpunuun Jle Ilatenve. I'eteporennoe
paBHOBECHE.

Tema S. PacTtBopbl

MexaHnn3m 00pa3oBaHus paCTBOPOB U UX KJIacCU(UKALINA.

Hctunnbie pactBopsl. O0mue cBoiicTBa pacTBOopoB. PacTBopuMocTs. CriocoObl BEIpaKeHUs
KOHLEHTPALlUU PacTBOPOB.

PacTBOpBI-37€KTPOAUTHI. DIIEKTPOIUTHUECKAS] JUCCOLIMALIUS B BOJHBIX pacTBOpax. CUIIbHbIE
1 crabble AMeKTpoauThl. KoHCTaHTa M CTeNeHb TUCCOIMANNHU CIIab0To SIEKTPOIIUTA.

3akoH pas30aBneHuss OctBanbga. Teopust CUIIBHBIX AJIEKTPOJUTOB. AKTHBHOCTH H
Kod(QpuIHeHT akTUBHOCTH. MIOHHAs cHIla pacTBOpA.

Nonnoe npousseaenue Boasl. Bogoponnsiil nokazatens pH. Pacuer pH cunpHbIX 1 cnadbix
KHCIIOT ¥ OCHOBaHM. Mertoabl onpenenenus pH. Bydeprsie pactBopsl. ['uaponu3 coneii. Koncranra
U CTeNeHb TIuaponusa. TpynHOpacTBOpUMBIE 3JEKTPOIUTHL. PaBHOBecHe OcCagoK — pacTBOD.
[IpousBenenne pacTBOPUMOCTH.

Paznen 2. daexkTpoxummus

Tema 1. OKHCIMTEIBHO-BOCCTAHOBUTEIbHBIC PEAKLMH.

OKHCANTENBHO-BOCCTAHOBUTEbHBIE  peakuuu. CreneHb  okuciaeHus.  Baxueilmue
OKHUCJIUTEIHN U BOCCTAHOBUTEIIH.

HMoHHOMOJIEKYJISIpHbIE YpAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIHUM (MeToA
MOy PEAKIIHIA).

Tema 2. JneKTpOXUMHYECKHE NPOLECCHI

VpaBHenne Hepucera. OKHMCIUTENBHO-BOCCTAaHOBUTENBHBIM moTeHIMan. Hampaienue
MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

DONEeKTpOAHBIH  MOTEHLHAJ. Pan  manpsokeHui. lanpBaHMYECKHE  DIIEMEHTHI.
DONeKTpOoABMKYLIass CHIa. OJIEKTPOJIU3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIM  MpoIiecC.
DNEeKTPOJIN3 BOAHBIX PACTBOPOB U PACILIABOB COJICH.

Bropoii cemecTp

Pa3jnen 3. Opranuyeckasi XuMusi

Tema 1. IlpeaenbHbie yriieBogopoabl

Homenknarypa. ®usnueckue cBoWcTBa ankaHoB. CrocoObl moydeHUs. XUMHYECKUE
CBOMCTBa aJIKaHOB: pEaKLUMU pacllelUIeHUsT M 3aMelleHus. MeXaHu3M paJuKalbHO-1IETTHOIO
raJIOTEHUPOBAaHUS alKaHOB. Teopernueckne OCHOBBI Iporecca. TexHosorus KuakopasHoOro
xJjiopupoBanusl. [IpumMeHeHne ankaHoB.

Tema 2. HenpeneJibHbIe yIi1eBOA0POAbI

OTuieHoBble yrieBoaopoabl (ayikeHsl). CrocoObl noiayyeHus ankeHoB. lpaBuio 3aiinesa.
XUMUYECKUE CBOMCTBA aJKEHOB: PEAKLUUU OKHUCICHHS, MPUCOEAMHEHUS M MOJIUIPUCOCIUHEHHUS.
MexaHu3M peakuuu 31eKTpo(UIBHOIO MPUCOEeAUHEHMs s ankeHoB. [IpaBuino MapkoBHHKOBA.
TexHonorus razodazHoro xyiopupoBanus. IOHHO-KaTaIUTHIECKOE TaIOTEHHUPOBAHNE.

MexaHnu3Mbl peaklMy MojJuMepu3anuu (paJukaabHbli U MOHHBIN). [Ipouecchl nonydeHus
MOJIMATUIIEHA, MTOJIUIPONHIIEHA U IpYruX noaumepoB. Mx npumenenue.

JuenoBwie yrieBogopoasl (ankaaueHsl). Homenknartypa. JlMeHOBBIE YIJIEBOIOPOIBI: C
COTNPSKEHHBIMU, KYMYJIMPOBAHHBIMU U W30JUPOBAHHBIMHU JABOWHBIMH CBs3sIMH. OcoOeHHOCTH
XMMHUYECKUX CBOWCTB COIpPSDKEHHBIX JAMEHOB. [lpolecchl mojlydeHHE KaydyyKOB U PE3HH.
[Ipumenenue.

AnieTuieHoBble yriaeBoopoab! (ankuHbl). Homenknarypa. CriocoObl MOIy4YeHHUs! aaKHUHOB.
®usnueckue CBOMCTBA. XMMUYECKUE CBOMCTBA: PEAKLIUU IIPUCOEANHEHUS U IUKJIONIPUCOEIUHEHMS,



OKHUCJIEHUs U 3amelneHus. [Ipoiiecchl moiayyeHUs NMOJMBUHUIIALIETATa, NOJUBUHUIOBOTO CIUPTA,
MOJINBUHUJIXJIOPUAA, TOJMAKPUIOHUTpUIIA, O€H30J1a, XJIOPONIPEHOBOI0 Kayuyka. [Ipumenenue.

Tema 3. ApomaTHuyecKkne yriieBoA0poabl

Knaccudukanus apomaTHueckux coeAMHEHUN. BeH3051 1 0COOEHHOCTH €ro 3IEKTPOHHOIO
crpoeHus. Kpurepun apomarnmuHoctu. TexHomormm mnosydeHus. Homenkiarypa. ®dusnyeckue
CBOMCTBA.

XHUMHUYECKUE CBOMCTBA apOMATUYECKUX YIJIEBOJOPOIOB: PEAKIIUN OKUCIICHUS U 3aMELCHUSI.
XJ10pupoBaHUE ApOMATUYECKUX COEIMHEHUH B s/ipo. [IpaBuia opueHTaluy B apOMaTHYECKOM SIpeE.
[IpumeHeHne apoMaTUUYECKUX YTI€BOIOPO/IOB.

MHorosiiepHble apOMaTUYECKUE COECIUHEHHUS C HEKOHJACHCHPOBAHHBIMU SAPAaMU: TPYIIIBI
midennna, nudeHuIMeTana u TpuQeHnIMETaHa.

MHorosiiepHble apOMaTHUYECKHE COEIMHEHUSI C KOHJIEHCUPOBAHHBIMM AIpaMH: HadTaIuH,
aHTparieH u np. [IpaBuia opueHTaum B HaQTATMHOBOM sape. OCOOEHHOCTH XUMHUECKUX CBOMCTB.

[Ipoueccyl  moslydeHHss Ha OCHOBE MHOTOSIEPHBIX  apOMaTHUECKUX COEJUHEHHH
a30KpacUTeNIeH, TUTMEHTOB, H KpacuTeNel Iu- U TpU()EHUIMETAHOBOTO PsIIa.

Tema 4. CiupThl M deHOJIbI

Onpenenenue kiacca. Homenkiarypa. Knaccugukarnius rno Ty yrieBog0poaHOro paaukaia
u 1o koinnuectsy OH-rpynm.

Crioco6pl  monydeHus. I'maparanus oneuHOB M aueTwieHa. [MApoiau3 M IIEI04YHOE
JNETUIPOXJIOPUPOBAHNE XJIOPHPOU3BOAHBIX. TeopeTnyeckue OCHOBBHI IpoueccoB. IIpou3BoacTBoO
CHUPTOB IEJIOYHBIM IHIPOJIU30M.

Ban-nep-BaanbCcoBbl B3aMMOEHCTBYSI, BOJOPOJIHAs CBSI3b B CIHMPTaX W WX BIUSHUE Ha
¢bu3nvecKne CBOWCTRA.

XUMHAYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, 00pa30BaHUE MPOCTHIX U CIOXKHBIX 3(PHPOB,
peakuuu 3amenienust OH-rpynmsl, peakiiuy OKUCIEHHUSL.

[IpumeHeHne HaChIIEHHBIX OJJHOATOMHBIX CIIUPTOB.

Henacepimennsie cnupthl. MeTO bl OJIy4Y€HUS U IPUMEHEHHUE.

MHoOroaroMHble CHOUPTHI, OCOOEHHOCTH XHMHYECKUX CBOMCTB. Mcmomnwp3oBanue st
MOJIyYE€HUS TOJUI(PUPOB, AJKUIHBIX CMOJ, MOJUYypeTaHOB U Ap. IIpuMeHeHHe yKa3aHHBIX
MIOJINMEPOB.

®enosbl. OCHOBHBIE MTPEACTABUTENH OJTHO- U MHOTOATOMHBIX (heHO0JI0B. CITOCOOBI OTyYeHUS
U XHMHYECKHE CBOWCTBA. Mcmomp3oBaHue (EHONIOB Uil CHHTE3a (HEeHOI0(OPMAThICTHIHBIX
OJIUTOMEPOB, KpacuTelled M NUTMEHTOB AM- W TpudeHunmeraHoBoro psnaa. Ilpumenenue »tux
COCTUHEHUN.

Tema 5. Auibieruibl 1 KETOHBI

Omnpenenenue knacca. Homenkiarypa. OCHOBHBIE CIOCOOBI TMOJYYEHUSI OKCOCOEAUHEHUN
(TMaponU30M AUTajIoreHNPOU3BOAHBIX YIJIIEBOIOPOAOB, OKHCIEHUEM CIIMPTOB, MUPOIU3OM COJIEH
KapOOHOBBIX KUCJOT U JIp.).

XUMHUYECKUE CBOMCTBA: PEAKIIUN OKUCICHUS, IPUCOETUHEHMSI, KOHACHCALIUY, 3aMEIICHUS O
YTIEPOAHOIO aTOMa.

HenacplieHHbIE M apOMAaTUYECKUE AJIbJIETH]Ibl U KETOHBI.

[IpumeHeHue anbAEru10B U KETOHOB.

Tema 6. KapOoHOoBbIe KMCJIOTBHI

Knaccudukanus (HacblllleHHbIE, HEHACHIIICHHbIE W AapOMaTUYeCKHe; OJHO-, IBYX- H
MHOT'OOCHOBHBIE), HOMEHKJIaTypa.

TexHomorys Moyly4eHus: OKUCIMTEIbHOW NECTPYKLMEH allkaHOB U AJIKEHOB, OKUCJIEHHEM
MEPBUYHBIX CIIUPTOB U aJIbJETUI0OB, THAPOJIN30M TPUTAIOT€HIIPOU3BOIHBIX YTIJIEBOJOPOIOB.

XUMHUYECKHE CBOMCTBA: KHCIIOTHBIC CBOMCTBA; 00pa30BaHUE CIIOKHBIX A(hDUPOB, aHTHIPHJIOB,
aMHJIOB, HUTPWIIOB | Jp. [I[puMeHeHne CI0XKHBIX 3PUPOB U MOTMIHUPOB.



OtnenbHblE TPEACTAaBUTENN  O,[-HEHACHIIIEHHBIX, apOMAaTHUYECKUX U JABYXOCHOBHBIX
kapOoHOBBIX KkHchnoT. Homenknarypa. Texnonmoruss mnonydeHus. OCOOEHHOCTH CTPOCHHUS H
XMMHYECKHE CBOMCTBA.

TexHosorNs MOJIy4eHUs OJMMEPOB HAa OCHOBE O, 3-HEHACHIIIEHHBIX KAPOOHOBBIX KUCIIOT.

Hcnonp30BaHne HEHACHIIEHHBIX KUCIOT B ()OPMHBIX TpoOIeccax M JJIsl MOJTYUYCHHUS JIAaKOB U
Kpacok Y D-0TBepKICHHUS.

[TpumeHeHne apOMaTHIECKUX KapOOHOBBIX KUCIIOT.

Tema 7. YrieBoabl

Knaccudukanus. Mctounuku nomyyeHus.

Ctpoenue MoHoOcaxapusoB Ha mnpumepe D-rmoko3sl U D-¢pykTossl. [{ukio-nenHas
tayTomepus, popmynsl Guiepa u Xeyopca.

XUMHUYECKHE CBOWCTBA MOHOCAXapHa0B KaK MHOTOAaTOMHBIX alIbJIETUJ0- U KETO-CIHPTOB:
o0pa3oBaHME MPOCTHIX U CIIOXKHBIX (DUPOB, OKUCIICHNE ¥ BOCCTaHOBIIeHHE (TIoiyueHue D-copOuTa),
oOpa3oBaHue caxapaToB. [ IMKO3UIHAS CBA3b.

BoccranasnuBaroniyie 1 HEBOCCTAaHABIMBAIOMIME Arcaxapuabl. OCOOEHHOCTH TIIMKO3UIHON
CBsI3H. XMMHUYECKHE CBOMCTBA.

[Tonucaxapuasl. Kpaxman. CrpoeHue MOJEKyJ, COCTaB, XHMHUYECKHE CBOWCTBA H
MPUMEHEHHE KpaxMajia ¥ MPOyKTOB €ro YaCTUYHOTO TUApoIn3a (JEKCTPUHOB).

Henmonoza. CrpoeHue Mosekya. Pusmdeckue U XHUMHUYECKHE CBOWCTBA. TeXHONIOrMH
MOJYyYEHUSI MPOU3BOAHBIX LIEJUTIOJIO3bI: MIeNo4YHas uemoio3a, Na-KMII; Hurtpatsl, aunerarsl u
KCAHTOT€HATHI LIEJUTI0I03bl. VX mpuMeHeHue.

Tema 8. ’Kupbl u Mmacia

CoctaB M (Qu3nuyecKue CBOICTBa JKUPOB PACTUTEIBHOTO (Macela) M IKUBOTHOIO
MIPOUCXOKACHHUS.

[{enoyHOM rUAPOIN3 KUPOB (TEXHOJIOTHUS NOTYUEHHUS MBLIA).

Bricpixaronqye M HeBbICHIXarolMe Macia (HfoaHoe uucio). ['maporeHusanusi Maced.
MexaHN3M OKHUCIUTENBHON momuMepu3aiu Macesl. OMugbl ¥ CHKKaTHUBEI.

TexHonOrus MOMYYeHHUS] CHHTETHYECKUX ONM( MoauduKanuel aJKuAHBIX CMOJ MacliaMu
pacTuTenpHOro npoucxoxaeHus. [Ipumenenue.

Tema 9. A3oTcoaep:xaniue coeTUHEHUs

Hutpocoenunenusi, HUTPUIIBL, H30LIMAHATBI, AMHHOKHUCIOTHI. JEKTPOHHOE CTPOECHHE
HUTPOTPYNIBI, W30LMAHATHOM, HUTPWIBHOW M W30HHTpWwiIbHOM rpymni. HomeHknarypa
a30TCOJIEPKAIIUX COCAUHEHHUIA.

TexHonornun MoayyeHUs] HUITPOCOEAUHEHUH, HUTPUIIOB, U30HUTPUJIOB U U30I[MaHATOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB M30LIMAHATOB. TE€XHOJIOTUM MOITYYEHUs] U IPUMEHEHUs
MOJMYPETaHOB HAa OCHOBE JBYX- W 0Oojee- AaTOMHBIX CIHUPTOB MW JIMW3OIMAHATOB
(TomymneHIuu3oNMaHaTa, JueHWIMETaH TMN301IMaHaTa, TeCaMEeTUIICHIMU30I[HAHATA).

Amunbl. Onpenenenue. Knaccudukauust amuHoB. IlomyuyeHue amMHHOB: BOCCTaHOBJIEHUE
HUTPOCOEIMHEHUH, B3aUMOJICHCTBUE CIHMPTOB C aMMHAKOM, aJIKWJIMPOBAHHE aMMHUaKa U aMHHOB
(peaxmus ['opmana).

XUMHUYECKHUE CBOMCTBA aMHUHOB: OCHOBHBIC CBOMCTBA, AJIKWJIMPOBAHME U AIUIMPOBAHHE,
B3aMMOJICHCTBUE C a30TUCTONW KHCIOTOM aln(aTHYEeCKUX U apOMaTUYECKUX aMUHOB, MOTY4YEHHE
MoJINaMU0B. TEeXHOIOTMH TPUMEHEHHUS [TOJINAMUJIOB.

Huazo- u azocoeauHenus. Coynm Aua3zoHus: ompenencHue kinacca. [lomyuenue comei
JMA30HUS peaklMeld NUa30TUPOBAaHUS MEPBUYHBIX apOMATUYECKUX AMHHOB. MeEXaHM3M peaKIHH
Ma30TUPOBAHMSL.

XUMHUYECKHE CBOMCTBA coseil quazoHus ((poTOoau3, TUAPOIU3 U TEPMUUYECKOE PA3JIOKEHUE).
TexHomornu mNpUMEHEHUs CoJed JAMa30HHS B KONHUPOBAJIBHBIX Mporeccax. Jluazorumnus,
CBETOUYYBCTBUTEINIbHBIE CJIOU HA OCHOBE 0-HA()TOXUHOHIUA3U/IOB.

Peakuust asocoueraHuss U ee MexaHU3M (3IEKTPO(UIBLHOTO 3aMelleHus1). A30KpacuTenu
(OCHOBHBIE U KUCIIOTHBIE), A30MIUTMEHTHI M KpacO4HbIE JIaku. VX HcIosb30BaHue.
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Knaccupukanus kpacureneil 1o XUMHUYECKOHM CTPYKType (a30Kpacurenu, [Au- H
TpU(EHUIMETAHOBOTO PsAJla, AHTPAXWHOHOBBIE U JIP.) M TI0 CIIOCO0Y 3aKPETJICHNsI Ha OKpAIINBaeMOn
MOBEPXHOCTU (TPSMbIE KpPAaCHUTENH, A30MJHBIE KPACUTEIHM, PEAKTUBHBIE KpacuTeNH, KyOOBbIE
KpacuTelld, OCHOBHBIE U KUCIOTHBIE U Ap.). [I[pumeHenue.

3.4 Tematuka J1a00paATOPHBIX 3AHATHH

0N DN W~

30.
31.
32.

. Kimaccsl xuMudecknx coeTuHeHUH.

. [ony4yeHnue ManopacTBOPUMBIX THIPOKCHIIOB U CYJIb(UAOB C MOMOIIBI0 OOMEHHBIX PEAKIU.
. Omnpenienenre MOJISIPHOM Macchl SKBUBAJICHTA aTFOMHHHAL.

. Onpenenenue TemnoBoro 3¢ dexra peakiuu pacTBOPEHHsI COJIEH.

. CMmellieHre XUMHYECKOT0 paBHOBECHS.

. 3aBUCHUMOCTH CKOPOCTH XUMHUECKOI peakilui OT KOHLIEHTPAIllMH peareHToB.

. 3aBUCUMOCTH CKOPOCTH XUMHUECKOI peakilui OT TEMIIEPATYPHI.

. DIEKTpOoNUTHYECKast TUCCOLIUAITHSL.

. [IpuroroBnenue pacTBopa 3aJaHHOI KOHIIEHTPAIUH.

. 'maponu3s cosnen.

. OKUCIUTENHFHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B KUCIIOTHOU Cpejie.
. OKUCIUTENHFHO-BOCCTAHOBUTEIHHBIC PEAKIINU B IICIIOYHON Cpeie.
. 'albBaHMYECKUE PJIEMEHTBHI.

. DIIEKTPOIIN3 BOJIHBIX PACTBOPOB COJICH.

. KauecTBeHHBIN U KOJIMYECTBEHHBI aHAIN3 OPTAHUYECKUX BEIIECTB.
. HacblieHHbIe yIriieBoAOpO/Ibl (aIKaHbl).

. OTUIJIEHOBBIE YTIIEBOIOPOAbI (AJIKEHBI).

. ATIETUJICHOBBIE YTJIEBOIOPO/IBI.

. ApoMaTru4ecKue yriieBoI0POIbI.

. CriupTsL.

. MHOrOaTOMHBIE CITUPTHI.

. @eHOBI.

. ATTbIETHIBI M1 KETOHBL.

. ApoMaTHueCcKHe alibJIETUIbl U KETOHBI.

. Kap6oHOBBIE KHCIIOTHI U UX TIPOU3BOIHBIC.

. ApomaTudeckue KapOOHOBBIE KUCTOTHI.

. Kups! 1 macina.

. MoHocaxapubl.

. JAncaxapuupl.

[emmroo3a n kpaxmail.

AMUHBI.

Conu n1ra3oHus ¥ a30COCTUHECHHSL.

3.5 TemaTuka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)
KypcCoBBIX TPOEKTOB B AUCLUIUIMHE HE MPEYCMOTPEHO.

4 Y4yeOHO-MeTOAUYeCKOe M HHPOPMAIIMOHHOE O0ecreyeHmne

4.1 Hopmartusnbie nokymentbl 1 'OCThI

I.

®I'OC BO 27.03.02 YnpaiieHue KauecTBOM, yTBEpkAeHHbIN pukazoM MOH PO ot

02 uroust 2020 r. Ne 701.

2.

AxaneMuyecKuii yaeOHBIH TUIaH 10 HanpaBJIeHHIo moAroToBkH: 27.03.02 Yipasnenue

kadectBoM. [Ipodumnb: Ynpasienne kauecTBoM B mpuHTMeua. @opma oOyueHust — ounast. 2023.

3.

Matpuna k AVII 22.03.01.02 MarepuanoBeieHUe U TEXHOJOTHMH MaTEepHaIOB.

(Yupasnenue kauecTBoM B mpuHTMeana). [Ipuem 2023/2024 rr. 2023.
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4. Vka3 Ilpesunenta Poccuiickoir @enepanmu ot 01.12.2016 No 642 «Crparerun
Hay4YHO-TE€XHOJIOTHYECKOro pa3sutus Poccuiickont denepanum».

5. [Tpuka3 MunucTepcTBa o6pazoBanust 1 Hayku Poccuiickoit deneparmm ot 23.08.2017
Ne 816 «O6 yrBepxknenun Ilopsinka mNpUMEHEHMsSI OpraHU3aLUsSMHU, OCYIIECTBISIOIIMMHU
00pa30BaTeNbHYI0 JEATENbHOCTb, AJIEKTPOHHOIO OO0Y4YEHMs, AMCTAaHLMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH MPpU peanu3ay 00pa3oBaTeIbHbIX POTrPaMM.

4.2. OcHoBHas JJUTEpPaTypa

1. Axwmetos, H.C. O0mas u HeopraHuveckasi XuMusi: yaeOHHK [ DIeKTpoHHBIN pecypce] /
H.C. AxmetoB. — 9-e u3zn., crep. — Dnexkrpon. naH. —CII16.: Jlanb, 2018. — 744 c. — URL:
https://e.lanbook.com/book/107904

2. Axmeros, H.C. JlabopaTopHble 1 CEMUHAPCKUE 3aHATHS TI0 OOIIEH U
Heopranmdeckoi xumuu. [Dnekrponnsiit pecypc] / H.C. Axmeros, M.K. A3u3zona, JI.U. baxpiruna.
— DnektpoH. nan. — CII6.: Jlans, 2014. — 368 c¢. — URL: https://e.lanbook.com/book/50685

3. I'muaka, H.JL. O0mas xumust: y9eOHUK [T 0aKkaaaBpOB HEXHM. CIIEIl. BBICHIL. y4e0.
3apenenuit / H.JI. I'nuaka; mox pex. n-pa ¢papm. Hayk, I-pa nefd. Hayk, mpod. B.A. [Tonkoga, 1-pa
XHUM. HayK, mpod. A.B. babkosa. — 18-¢ u3z., mepepad. u gom.; B mep. — M.: FOpaiir, 2012. — 898 c.

4. Xumust: 1abopaTtopHbie padOTHI U PYKOBOJICTBO JIJISi CAMOCTOSITEIIEHON pabOTHI 110
crerl.: 261202.65, 150601.65, 261201.65. U.1 / M-Bo ob6pa3oBanus u Hayku PD; MI'VII; cocr.:
N.B. bypt, A.M. [llannoBanos. —-M.: MI'VII, 2010. - 106 c.

5. I'pannGepr, M. W. Opranudeckas Xumusi: Y4YeOHMK [JII aKaJEeMHUYECKOTO
6akanaBpuata: PTAY - MCXA um. K.A. Tumupsszesa. - 8-¢ uzn. - M.: Opaiit, 2014. - 608 c.
6. 3enenckas M.B., XKypasnesa I'.H. Oprannueckas xumus: 1adopaTopHbie pabOThl U

KOHTPOJIbHBIE YIIPaXKHEHUS U1 CTy1eHTOB; M-Bo oOpa3oBanust u Hayku P®; ®T'BOY BIIO "Mock.
roc. yH-T neuatd umeHu Misana ®@enoposa". — M.: MI'VII umenu MBana denoposa, 2016. — 164 c.
4.3 JlomostHUTEIbHAS JIUTEPATYypa

1. Mudraxosa, H.III. OOmas wu HeopraHwdeckas XuUMUS: ydeOHOe IMocodue
[Dnmexrponnbrii pecype] / H.II. Mudraxosa, T.II. Tlerpoma; mom pen. A.M. KysHenosa,
MunuctepctBo oOpazoBaHus U Hayku Poccun, KazaHckuil HallMOHAJIBHBIM HCCIIET0BATENbCKUM
TeXHoNoruueckuii yauBepcuter. — Kaszanp: KHUTY, 2017. 408 c.: Tabn., cxem., wi. — URL:
http://biblioclub.ru/index.php?page=book&id=560885

2. AxwmetoB, H.C. O6mas u Heopranudeckas xumus: ydeOHuk mis By3oB / H.C.
AxmeToB. — 7-e u3l. crepeorut. — M.: Beicinas mkona, 2009. — 743 c.

3. Xumusi: nabopatopHsle paboTel ans crmen.. 150407.65, 220501.65, 220201.65,
220301.65, 230200.65, 230204.65 / M-Bo oOpa3oBanuss u Hayku P®D; Dexmep. areHTCTBO MO
obpazoBannto; MI'VII; coct. FO.A. Komkos, E.I'. KomkxoBa. — M.: MI'VII, 2007. -172 c.

4. Heopranudeckast XumMusi: BeCh IIKOJIBHBINA Kypc B Tabnunax / coct. H.B. MankeBuu. —
9-e u3n. — Munck: bykmacrep: Kyssma, 2015. — 416 c.

4.4 DjaexkTpoHHBIe 00pa3oBaTelbHbIE PeCypPChl

1. https://online.mospolytech.ru/course/view.php?1d=8994

2. https://online.mospolytech.ru/course/view.php?1d=8995

3. https://online.mospolytech.ru/course/view.php?id=821

4.5 JluueH3uoHHOE U CBOOOJHO PACIIPOCTPAHsAEMOE IPOrPaMMHOE

odecneyeHue

1. Microsoft Windows 10 Pro

2. Microsoft Office 2007

3. KasperskyAnti-Virus
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4.6 CoBpemeHHbIe TPpOodeccHOHANBHBIC 0a3bl JAHHBLIX U HHPOPMAIIHOHHBIE
CIIPABOYHbIE CHCTEMbI
WHTepHeT-pecypehl BKIIOYAIOT YYEOHO-METOJUUECKHE MaTepuaibl B 3JEKTPOHHOM BUIE,
npeAcTaBiIeHHbIE Ha caiite http:/mospolytech.ru B pazgene OnexkrpoHHass OubnIMOTEKA
hitp.//elib.mgup.ru.

[Tone3nsie y4yeOHO-MeTOAMYECKHE W WH(GOPMAIMOHHBIE MaTepHallbl TPEICTABICHBI Ha
calrax:
1. Xumuueckas »sHuukionenus. Pexum noctyma: http:/www.xumuk.ru/encyklopedia,

CBOOOIHBIII.
2. 3agauHuKk 1O  O0meW M HeOpraHuueckol  xumuu. Pexum  gocryna:
http://alhimik.ru/zadachnik/content.html, cBoG0 HEIIA.

3. Heopranmueckas xumusi. Karanor. Exnnoe okHO nocTymna Kk 00pa3oBaTeIbHBIM pecypcam:
http://window.edu.ru/catalog/resources?p rubr=2.2.74.7.4, cBOOOTHBIH.

5 MarepuajbHO-TEXHHYECKOE O0ecleYeHue

1. JlaGopaTopHbIe 3aHATHS TPOBOISITCS B CICIUAIN3UPOBAHHON yueOHOM abopaTopun Kadeapsl
«/IHHOBaLIMOHHBIE MaTEePHAIIbl MPUHTMEIHANHIYCTpUN»: «JlabopaTopun XUMUM» OCHAIIEHHON
COOTBETCTBYIOIIMMHU TprOOpaMu, 000pyI0BaHUEM U PEAKTUBAMHU.

Habops! cnaiinoB, mpe3eHTauu, KHHO(UIBMBI, TUTAKATHI.

JlabopaTopHoe o0opyaoBaHuEe U MEOEIb.

MynbTUMeAUIHBIE CPEACTBA: IKPaAH, IPOEKTOP, KOMIIBIOTED;

KommuekT pazgaTo4Horo Matepuana ¢ IjIaHoM J1JabopaTOopHBIX padoT, 0Opa3iaMu MaTepuaioB
JUISL UCCTIEIOBAHUS U TIEpEYHEM J1IaOOpaTOPHOro 000pyA0BaHHS HEOOXOAUMOTO /JIsl IPOBEACHUS
HCCIEeN0BaHUM.

JIisi caMOCTOSITENIbHOM pabOThl TpeUTaraloTCsl MOMEIICHHUST YUTABHBIX 3aJI0B OHOIHOTEK,
OCHAIIICHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3MOYKHOCTHIO MOJKIIOYEHMSI K ceTu «VHTepHeT» u
o0ecrieyeHHble  JOCTYIOM B 3JEKTPOHHYIO  HMH(OPMAlMOHHO-00pa30BaTENIbHYIO  Cpedy
YHUBEpPCUTETA.

VY4eOHble U BCIIOMOTaTENbHBIE ayIUTOPUN PACHoOiOKeHbl B yueOHOM kopmyce Nel m Ne2 mo

Nk

aapecy: T. Mocksa, yi. [IpsaumiankoBa, a. 2a, aya. 1307, 1305, yntanbHbIM 3a51 OMOIHOTEKH.
Aymuaropus 1307 — 94,4 m?, mraGoparopus Ha 40 OCaT0YHBIX MECT.

6 Metoanuyeckne peKOMEHAAUMH

6.1 Meroauvyeckue peKOMEHIAIMH IJIS MPenoxaBareJis Mo OPraHnu3auuu
00y4eHuUs1

PCKOMGHI[yeTCSI IIHUPOKOC HCIIOJb30BAHUC AKTHBHBIX W WMHTCPAKTHBHBIX MCTOI0B O6y‘-ICHI/I$I,
(bOHI[OB OLCHOYHBIX CPCACTB, BKIIOYAIOMIUX TCCThI M THUIIOBBIC 3aJJaHUA, MO3BOJAIONIMC OLCHUTDH
3HaHUS, YMEHUS U YPOBEHb MPHOOPETCHHBIX KOMITETCHIINH.

[Ipu npoBeaeHNM 1a60PATOPHOTO MPAKTUKYMa HEOOXOAMMO CO3/1aTh YCIOBUS JIJIS MAKCUMAJIbHO
CaMOCTOSITEIIbHOTO BBITIOJIHEHHS 00YYaIOIIMHCS JTaA00PATOPHBIX padoT.

[Tpu npoBeeHUN 1a00PATOPHOTO 3aHITHS PEMOJABATEII0 PEKOMEH Y ETCS:

1. Otienka paGoThl 00YHYAIOIIETOCS B TA0OPATOPHUH U MOTYUYCHHBIX UM PE3yJIbTaTOB (C OIICHKOM).

2. [IpoBepka oTueTa O BEINIOJHEHHOM JTa00paTOpHOU paboTe (C OIEHKOM).

3. IlpoBenenne 3ammThl J1TaOOpaTOpHOW pabOTHl (B YCTHOW WM TECTOBOW Qopme) TI0
TEOPETUUECKOMY U MIPAKTUYECKOMY MaTepHally JIJa0OpaTOpHOUM pabOTHI (C OLIEHKOM).
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[Ipu 3ammre maboparopHOil pabOTH OOYHAIOIIUICS TOJDKEH YMETh OOBSCHSTH IEH, 334,
X0 TIPOBENICHUS IKCTIEPUMEHTOB, UX PE3YJIbTaThl, CACIaHHbIC BBIBOJABI. B mporecce mpoBeneHus
OTIBITOB 00YYAIOIIMECs PACIIUPSIOT CBOH MPEACTABICHHUS O BEIIECTBAX, UX CBOWCTBAX, MPUOOPETAIOT
MPAKTUYECKHE HABBIKH.

B xone npoBeneHus 3aHATHI 00ydJaronIfecs MODKHBI YYUTHCS (OPMYITHPOBATH COOCTBEHHOE
MHEHHE, TPABUIIHHO BBIPAXKAaTh MBICIIH, TOKAa3bIBATh CBOIO TOUKY 3pEHHS, BECTH JUCKYCCHIO, YBaXKaTh
QIbTEPHATHBHOE MHEHHE. DTO TOJHDKHO MOMOYb CPOPMHUPOBATH HABBIKH, HEOOXOIUMBIE OyyIIeMy
CHECIUAINCTY B TPOPECCHOHATBHON NeATeNbHOCTH. Peanm3anus akTUBHBIX W WHTEPAKTHBHBIX
METOJZIOB TIPH HW3YYECHUH IUCHUIUIMHBI «XUMHS B TPOU3BOJICTBEHHBIX M TEXHOJOTHYECKUX
mporieccax» BO3MOXHA Ha JICKIIMOHHBIX U JIA0OPATOPHBIX 3aHATHAX ITyTEM IPOBEICHHS TUCKYCCHH,
JaJIoToB, Oecel], pa30opa KOHKPETHBIX CUTYALIMOHHBIX 3a/1a4.

CamocrosTenbHas paboTra — 3TO HanOoJee BaXHBIH IyTh OCBOCHHUS OOYYAarOIIUMHUCS HOBBIX
3HAHUN, YMEHU, HABBIKOB MPU U3YUYEHUH AUCUUIIIMHBL. OOpa3oBareabHas LEeNb CaMOCTOSITEIbHOM
paboThl — OCBOCHHE XUMHUYECKOW TEPMHHOJIOTHH, (OPMHPOBAHWE HABBIKOB XHUMHUYECKOTO
MBIIIJIEHUS], SKCIIEPUMEHTAIbHBIX YMEHUHN, YMEHUI paboTaTh ¢ yueOHOU INTEpaTypoil, IPOU3BOAUTD
XHUMHYECKHE pacueThl. Pa3BuBaromas 1esb — pa3BUTHE CAMOCTOSTEILHOCTH, YMEHHI aHATH3HUPOBAThH
SIBJICHUS U JIeTIaTh BBIBOBI. CaMocTosiTeNbHAas paboTa MOKET OBITh HICTOYHUKOM 3HaHUI, CIocoO0M
X TIPOBEPKH, COBEPIICHCTBOBAHMS W 3aKpPEIUICHUS 3HAHWA, yMEHWH, HAaBBIKOB. DJTOT BHI
NEeSITeIbHOCTH 00YUYaIOMIUXCSI TPOXOAUT IO KOHTPOJIEM MPETIOaBaATEIS.

[Tpu oprann3anuy BHEAy IMTOPHON CAMOCTOSTEILHON paOOTHI MO JUCIUTUIMHE TPETIOIaBaTENIO
PEKOMEHAYETCS NCIIOIB30BATh CIEAYIONIHE (POPMBIL:

1. BrimoiHEHHE JOMAIIHUX 3aJaHUN pa3HOOOpPA3HOTO XapakTepa (pelieHue 3aaad, U3yuyeHHe
y4eOHOM JTUTEepaTyphl U T.1I.).

2. BeinonHeHNe WHAWBUIAYAIBHBIX 33/IaHUH, HANpABICHHBIX HAa PA3BUTHE y OOYYaIOLIMXCS
CaMOCTOSITEIbHOCTH M WHHUIMATUBBL. VHIUBUIyaTbHOE 33JaHUE MOXKET TOIYyYaTh KaK KaKIbId
oOyJaronuiics, Tak 1 4acTb 00yYaroIMUXCs TPYTIIIbI.

B pamkax m3ydeHus Kypca «XUMHS B IPOHM3BOJCTBEHHBIX U TEXHOJIOTHYECKUX MPOIIECCaxX)»
BO3MO’KHO TIOCEIICHNE TEMAaTHUECKUX BHICTABOK M CEMHHAPOB.

6.2 Meroanyeckue yKkazaHus 151 00y4alOLIUXCSH 10 OCBOCHUIO TUCHUIIIMHBI

B ocHoBe camocToATeNbHON pabOTHl OOYYAIOIIMXCS JIeKAT: COACpKaHUe pabodel ydeOHOMH
MPOTPaMMBI, BOIIPOCHI JUIS IMOATOTOBKM K KOHTPOJBHBIM pPabOTaM, a TaKKe CaMOCTOSTEILHOE
n3ydyeHue HTepHET-pecypCcoB.

[Tpuctymnas x paboTe, Ka)Iblii 00y4YaIONIHIACS JOJDKSH TPUHUMATh BO BHUMAHHUE CJIeTyIOIINe
TIOJIOKCHHUS.

JlcuuruiiHa TOCTPOEHA 10 MOAYJIBHOMY NPWHIIHITY, KaXKABIH MOIYJb TPEACTaBIsIET COOOU
JIOTHYECKH 3aBEPIICHHBIN pa3ieN Kypca.

JlekIMOHHBbIE 3aHATHUS TTOCBSIICHB PACCMOTPEHHUIO KITIOYEBBIX, 0a30BBIX MOJIOKEHHUHA Kypca U
pa3bICHEHUIO YUEOHBIX 3a/IaHH, BBIHOCUMBIX Ha CAMOCTOSTEIBHYIO MPOPA0OTKY.

JlabopaTopHble padoThl TpeAHA3HAYEHBI JUIsI TMPUOOPETEHHs OMbITa MPAKTHYECKOMN
peanM3allil  OCHOBHOM mpodeccuoHaNnbHON 00pa3oBaTeabHOW mporpamMmbl. MeToauueckue
yKa3zaHUss K JIabopaTopHbIM  paboTaM  TpopadaThIBAIOTCS  OOYYAIOIIUMHCS BO  BpeMs
CaMOCTOSITENIbHOW TOATOTOBKUA. HeoOXoauMblii ypOBeHb MOATOTOBKH KOHTPOJHPYETCS Tepen
MpoBeIeHNEM T1ab0paTOPHBIX PadOoT.

CaMocTosiTeIbHAsi padoTa OOYYAIONMIMXCS BKIIOYAET MPOPAOOTKY JIEKIIMOHHOTO Kypca,
odopmiieHrne 1abopatopHbIX padboT U np. CaMocTosTeIbHAS paboTa MPeIyCMaTpUBAET HE TOJIBKO
MpOopabdOTKy MaTEpUAIOB JIEKIIMOHHOTO Kypca, HO M UX PACHIMPEHHE B pe3yJIbTaTe MOUCKA, aHAJIH3a,
CTPYKTYPHUPOBAaHUSI U TPEICTABICHHUS B KOMIIAKTHOM BHJIE COBPEMEHHOW HH(OpMAIMH M3 BCEX
BO3MOKHBIX HCTOYHHKOB.

Texkyuiuii KOHTPOJIb TPOBOAUTCS B TEUYEHUE KAXKIOTO MOJYJIS, €r0 UTOTOBBIC PE3yJIbTATHI
CKJIaJIBIBAIOTCS M3 OLIEHOK IO CIICAYIONIMMH BUaM KOHTPOJIBHBIX MEPOTIPUSTHIA:

e 3amuTa J1abopaTOPHBIX PadoT;



14

e KOHTPOJIbHBIE pabOTHI;

e paboTa Ha JISKIUAX U JIAOOPATOPHBIX 3aHATHUSAX.

OcBoeHME UCUUIUIMHBI, €€ YCIEIIHOE 3aBEpUICHHE HAa CTaJud IPOMEXYTOUHOTO KOHTPOJIS
BO3MOXXHO TOJIBKO IIPU PETYJISIPHOM paboTe BO BpeMsl CEMECTpa U IMJIAaHOMEPHOM IMPOXOXKICHUU
TEKYIEr0 KOHTPOJIS.

Jlist 3aBepieHust paboOTHI B ceMecTpe O0ydJaroIIUiCs JOHKCH BBIIOJIHUTE BCE JTaOOpaTOpHBIE
paboThl, KOHTPOJIbHBIE MEPOIPUATHS.

IIpomexyTounass arrecTamusi 10 pe3yjbTaTaM MEPBOrO CEMECTpa U IO pe3yjbTaTam
BTOPOTO CEMECTpa MPOXOTUT B (opme IKk3ameHa. OCBOEHHE KIIOYEBHIX, 0A30BBIX MOJOKCHHUN
JUCIUIUIMHBL, COCTABIISIIOIINX OCHOBY OCTaTOYHBIX 3HAHHUM MO HEW, MPOBOJUTCS MPU MOATOTOBKE K
claue 3K3aMEHOB.

7 ®oHJ OLEHOYHBIX CPEACTB

7.1 Meroabl KOHTPOJISI M OLICHUBAHUSA Pe3YJIbTATOB 00y4YeHHs

Tabnuma 1
Ilepeuenb KOMMETEHIHIT ¢ YKa3aHHEM ITANOB UX GOPMHUPOBAHHS B MPOIeCCe OCBOEHUsI
AUCHUTLUTHHBI. @OPMBI KOHTPOJIs (P)OPMUPOBAHUSI KOMMETEHIHIT

Koa u HaumeHoBaHue NuankaTopbl 10CTHKEHUS JTansl
KOMITeTEeH I KOMIIETeHIIU U ®opma (¢popmupoBanus
KOHTPOJIS (pa3neant
AMCUUNJIMHBI)
OIIK-2. Crnioco6en | MOIIK-2.1 ®opmynupyet [TpoMexyTouHbII
(dbopmyIHpoBaTh 3a/a4M | 3374y yIpaBICHUS [ KOHTPOJIb:
npoecCHOHATEHON JOCTH>KEHMS 3aJaHHBIX JK3aMEH Paznen |
JIESITETbHOCTA Ha OCHOBE | mMapaMeTpPOB KauecTBa C Tekymmit Tewmsr 1-5
3HaHUHN NpO(UIBHBIX | yUETOM TEXHOJIOTHYECKOIO KOHTpPOJIb: Paznen 2
pa3zenoB MaTeMaTU4eCKUX | LIMKJIa IPOM3BOJICTBA U OIpocC Ha Tewmsr 1-2
u €CTECTBEHHOHAYYHBIX | MOTPEOUTEILCKUX 1a00paTOPHBIX Paznen 3
JTUCIUTIIUH (MOJTYJICH ) XapaKTEPUCTUK 3aHATHSIX; Tewmsr 1-9
TECTUPOBAHUE
Tabnuna 2

Hepe'{eHL OLHCHOYHBIX CPEACTB II0 JUCHUIIJIMHE «XuMus B IMPOU3BOJACTBCHHBLIX H
TEXHOJOTHYIECCKHUX MMpomeccax>

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kpartkas xapakTepucTHKa OLIECHOYHOTO OLIEHOYHOTO
0C cpelcTBa cpeacTea cpencraa B POC
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[Tponyxt CaMOCTOATEIIbHOMN paboTsl
oOyyaromerocs, MPeACTaBISIOMUNA CcOOOM
CPEIICTBO TMPOBEPKH YMCHHH NPUMCHSITH
MOJy4CHHBIC ~ 3HAHWS  JUIS  PCHICHHS
Otuet no MOCTAaBJICHHOM  3aJadyd IO  3apaHee
1  |mabopaTopHOi paboTe | ONpeAEICHHOM  METOJMKE M KPaTKoe
(OJIP) W3JI0KEHUE B MMCbMEHHOM BUJIC
MOJTy9IEHHBIX pe3yIbTaToB
OKCIIEPUMEHTAILHOTO H  TEOPETUICCKOTO
aHaJn3a orpezeIeHHOM yueOHo-
HCCIIEIOBATENHCKOW TEMBI.

®oHJ 1adopaTOPHBIX
pabot

CucreMa CTaHAAPTU3MPOBAHHBIX 3aAHUMA,

TectupoBanue HO3BOJISIONIAs ABTOMATU3MPOBATE MPOLEAYpPY | DOHI TECTOBBIX
(T) U3MEPEHHST YPOBHS 3HAHMH HM  YMCHHI 3aJaHAN

obyuarormerocs

CpencTBo KOHTPOJIS CAMOCTOSITEIIBHOM paboTHI
oOyuyaromierocsi, — NpeJCTaBistoniee  coOoi Kommnekr
OTBET Ha BOIPOCHI, OXBATBIBAIOOINE BCE | SK3aMCHAIIMOHHBIX
pasnensl (MOIyNU) AWCHUIUIMHBI; TTO3BOJISIET ouieToB
OLIEHUTH YPOBEHb NPHUOOPETEHHBIX 3HAHUM

4 DK3aMeH

€)

7.2 IlIkana u KPpUTEPHH OLICHUBAHMS Pe3y1bTATOB 00y4YeHUS

1. Kputepum ouieHKH 0TBeTa HAa IK3aMeHe

(popmupoBanue komnerenunu OIK-2)

«5» (0TIM4YHO): 00yJaromUiics IEMOHCTPUPYET CUCTEMHbBIE TEOPETUYECKUE 3HAHUS, BIIAJICET
TEPMUHAMH, JEJaeT apryMEHTHPOBAHHBIEC BEIBOJIBI U 00OOIICHUS, IPUBOJUT TPUMEPHI, IIOKA3HIBACT
CBOOOTHOE BJIa/IEHNE MOHOJIOTHUYECKON PEUbI0 M CITOCOOHOCTBH OBICTPO PearupoBaTh HA YTOUHSIOIINE
BOIIPOCHI;

Ha BBICOKOM YPOBHE 3HA€T METObl U3MEPEHUSI U 00PaOOTKU 3KCIEPUMEHTAIBHBIX JaHHBIX
(OIIK-2);

Ha BBICOKOM YpPOBHE 3HAE€T OCHOBHBIE IPOLECCHI NMPOU3BOJCTBA MAaTEPHUAJIOB PA3IUYHOIO
HazHaueHus (OIIK-2).

«4» (xopomro): oOyJaromuiics 1EMOHCTPUPYET MPOYHbIE TEOPETUUECKUE 3HAHUS, BIIAJICET
TEPMUHAMH, JEJIaeT apryMEHTHPOBAHHBIEC BEIBOJIBI U 00OOIICHUS, IPUBOJUT IPUMEPHI, IIOKA3HIBACT
CBOOOJHOE BIJIAJICHHE MOHOJIOTHUECKOW PEYbl0, HO MPH 3TOM JIEIaeT HECYIIECTBEHHBIC OIITMOKH,
KOTOpble OBICTPO HCHpPABISET CAMOCTOSITEIBHO WJIM IPU HE3HAUYUTEIBHOW  KOPPEKLMH
MIPENOIABATENEM;

XOPOLIO 3HAET METO/Ibl U3MEPEHUS U 00pabOTKH 3KciepuMeHTalIbHbIX JaHHbIX (OI1K-2);

XOpOILIO 3HAET OCHOBHBIE MPOLECCH IPOU3BOACTBA MAaTEPUAIOB PA3NIMYHOIO HA3HAYECHUS
(OIIK-2).

«3» (Y10BJI€TBOPHUTEIbHO): OOYYAIOUINICS JTEMOHCTPUPYET HETIyOOKHE TEOpETHUECKUE
3HaHUS, TPOSBISIET Cia00 CHOPMHUPOBAHHBIC HABBIKM aHAM3a SIBICHUH © TPOIIECCOB,
HEJ0CTaTOYHOE YMEHUE JeNIaTh apryMEHTHUPOBAHHBIE BHIBOJBI U IPUBOJUTE IPUMEPHI, IOKA3BIBAET
HEJ0OCTaTOYHO CBOOOJHOE BIIAJICHUE MOHOJOIMYECKONH peublo, TEPMUHAMH, JOTUYHOCTBIO H
MOCTIEIOBATEIBbHOCTRIO HM3JIOKEHUS, JENaeT OMIMOKH, KOTOPHIE MOXET HCIPABHTH TOJBKO MpPHU
KOPPEKLHHU IIpenoaBaTesieM;

Ha  yJIOBJETBOPUTEIBHOM YPOBHE 3HAaeT METOJAbl U3MEpPEHUs U  00paboTKu
JKCIEepUMEHTaNIbHBIX AaHHbIX (OIIK-2);
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Ha Y/JOBJIETBOPUTEIILHOM YpPOBHE 3HAE€T OCHOBHBIE IPOLIECCHI MPOM3BOACTBA MaTepUaOB
paznuuHoro HazHaueHus (OI1K-2).

«2» (Hey10BJIEeTBOPHUTEJIbHO): O0y4YalOUMICS EMOHCTPUPYET HE3HAHUE TEOPETUUYECKUX
OCHOB IIpeIMeTa, HE yMEeT [elaTb apryMEHTHpPOBaHHbIE BBIBOJbI WU MPHUBOJIUTH IPUMEPHI,
MOKa3bIBaET CJ1ad0€ BIIAJCHHE MOHOJOIMYECKOW pPEuYbl0, HE BIJIALECET TEPMUHAMM, IPOSBISET
OTCYTCTBHE JIOTUYHOCTH U IOCJIEOBATEIbHOCTH U3JI0KEHUS, JIENAaeT OINOKU, KOTOPbIE HE MOXKET
HCIPAaBUTh AK€ MPU KOPPEKIMH IPENoaaBaTesieM, OTKa3bIBa€TCsl OTBEUaTh Ha JIOMOJHUTEIbHBIE
BOIIPOCHI;

HE 3HAeT METObl U3MEPEHHS U 00paOOTKU IKCIIEPUMEHTAIbHBIX NaHHbIX (OIIK-2);

HE 3HAeT OCHOBHBIE IPOLECCHl IPOU3BOJCTBA MAaTepHalIoB pa3inyHoro HazHayeHus (OIIK-
2).

2. Kpurtepuu oueHku padorbl 00y4aromerocss Ha JJaOOpaTOPHBIX 3aHATHUAX (0TYET 10
J1a00paTOPHBIM padoTam)

(popmupoBanue komnerenunii OINK-2)

«5» (OTJIMYHO): BBIMIOJIHEHBI BCE JTAOOpAaTOpHBIE PabOTHI, MPEAYCMOTPEHHBIC IUIAHOM, H
HaIMCaHBI TTI0 HUM OTUYEThI; 00yJaronuiicss 6e3 ommoboK cuenan HeoOX0IUMbIE PacueThl U TPAMOTHO
HaIucal BBIBOJBI K paboTaM.

«4» (X0opolI0): BBHITIOJHEHBI BCe JabOpaTOpHbIE PAOOTHI, MPEAYCMOTPEHHBIC TUIAHOM, W
HaNMCaHBl 110 HAM OTYETHI; OOYYAIOMIMKCSA C KOPPEKTHPYIOUIMMH 3aMEUaHHUSMHU IPETIOIaBaTels
cenan HeoOXoIMMBbIE pacueThl U TPaMOTHO HamKcall BBIBOJBI K paboTam

«3» (YIOBJIETBOPHUTEJBbHO): BBIIOJIHEHBI BCE JaOOpAaTOpHbIE pabOThHI, MPEIyCMOTPEHHBIE
IUIAaHOM, M HamUCaHbl MO0 HUM OTYETHI; C 3aMEUaHUSAMH IpenojaBaTenst oOydaromuics caesnan
He0oOXO0IMMBIE pacueThl U Hamucall BBIBOJIbI K paboTaMm.

«2» (HeyA0BJIETBOPUTEJIbHO): O0yUaIOLIUIICS HE BBITOJHUI WU BBINOJIHUI HEMPABUIBHO
naboparopHble pabOThI, NPEIyCMOTPEHHbIE IUIAHOM; HE HaIMCal MO HHUM OTYEThI, HE CAesal
He0oOXOMMBbIE pacueThl U HE HANKCcal BBIBOABI K padoTaMm.

3. Kpurepuu oneHkH 0JJAaHKOBOT0 TeCTHPOBAHMA

(popmupoBanue komnerenunii OINK-2)

bnankoBoe TeCTHpOBaHUE OIICHUBAETCS B COOTBETCTBUH C IIPOIIEHTOM IPAaBUIIBHBIX OTBETOB,
JAaHHBIX 00YyYaroIMMCs Ha BOIPOCHI TECTA.

CrangapTHas IIKanda COOTBETCTBUS PE3yJIbTATOB TECTUPOBAHUS BBICTABIIEMON OalIbHON
OLICHKE:

- «OTJIMYHO» - CBbIIIE 85% MpaBUIIbHBIX OTBETOB;

- «xoporo» - oT 70,1% no 85% npaBuiIbHBIX OTBETOB;

— «YIOBJIETBOPUTETBHO» - OT 55,1% 110 70% npaBUIIbHBIX OTBETOB;

- oT 0 10 55% npaBUIBHBIX OTBETOB — «HEYAOBJIETBOPUTEILHO»

PersnamMeHT TeCcTUpOBaHMSI BKIIOYAET:

— KOJIMYECTBO BOMPOCcOB — 20);

- MPOJOJKUTEILHOCTD TECTUPOBAHUS — 60 MUHYT;

«5» (OTJIMYHO): TECTUPYEMBIN JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHMSI, BIIAJIEET
TEpMUHAMHU U 00J1aJaeT CIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOMPOCHI TECTA.

«4» (X0po1I0): TECTUPYEMBII B LIEJIOM JIEMOHCTPHPYET CUCTEMHBIC TEOPETHYECKIE 3HAHMUS,
BJIasieeT OOJIBIIMHCTBOM TEPMHUHOB M 00JIaaeT CIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOIPOCHI
TecTa.

«3» (YNOBJIETBOPHMTEJBbHO): CHCTEMHBIE TEOPETHMUECKUE 3HAHUSA Y TECTHUPYEMOIo
OTCYTCTBYIOT, OH BJIaJICET HEKOTOPHIMU TEPMUHAMHU U HA BOMNPOCHI TECTA PEarupyer JOCTATOYHO
MEIJIEHHO.

«2» (HeyIOBJIETBOPUTEJIbHO): CHCTEMHBIE TEOPETUYECKUE 3HAHUSA Yy TECTHUPYEMOIO
OTCYTCTBYIOT, TEPMHUHOJIOTHEN OH HE BJIAJIEET U HA BOIIPOCHI TECTA pearupyeT MEJIEHHO.
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7.3 OueHo4Hble cpeacTBa

7.3.1 Texkymmmii KOHTPOJIB (OTYET 1O JTAOOPaTOPHBIM padoTam) ((hopMupoBaHHE KOMITETCHIINH
OIIK-2).

TemarTnka 1 METOUYECKUE YKa3aHHSI TI0 BBITIOITHEHUIO Ja00paTOPHBIX padoT 10 JUCIUTUIAHE
M3JI0KEHBI B Y4eOHO-METOAUYECKOM TOCOOUH 1o nucuuruinye [4,6].

7.3.2 Texymuit KoHTpoJIb (TecTUpoBanue) (popmupoBanue komnereHuuii OIIK-2)

Cemectp 1

3ananue 1

Peakiust oOMeHa BO3MOXKHA MEXTY:

L] docdarom kanpius u rugpokcuaom xemnesa (11);

L] xJIopuIOM JIUTHS U CYTb()ATOM HATPUS;

M uuTpaTom cepeOpa U CONSIHON KUCIOTOM.

3ananue 2

K peaknusaMm HelTpanu3aluy OTHOCATCS PEAKLUU MEXKIY:
YKCYCHOM KHCIIOTOW U TUAPOKCHIOM HATpPHS;

COJITHOM KHMCIIOTOM M XJIOPUJIOM HATPHS;

CEpHOI KUCIIOTON U THIPOKapOOHATOM HATpPUS;
THIPOKCUIOM KJIBIUS 1 OpTO(HOCPOPHOI KHCIOTOI;
TUJIPOKCUIOM KaJMsl U OKCUIOM CEPBHI.

;0 2:4

;54
5

2

OORrOONH RS-

1
2
1
1
3

B RN\ I SR

2

3amanue 3

K okucnurensHO-BOCCTAHOBUTEIBHBIM OTHOCSITCS] PEAKIUU:
1. Fe;O3 + HCI;

2. FeCl; + H»S;

3. Fe + HCI;

4. SOs + NaOH;

5. Clh+ KOH;

6. Fe;O3 + H2SOa.

2
2
2

2

ROOOO
W W N —
[URCRN EFNGICN

3ananue 4

OKUCIINTEIILHO-BOCCTAHOBUTEIILHAS peaKknuusg — 3TO:
0 CO;z + 2NaOH = Na,COs + Hx0;

(] Ba(OH): + 2HNO; = Ba(NO3), + 2H20;

(] CasP, + 6H,O = 3Ca(OH), + 2PH31;

M Cl + SO, + 2H,0 = 2HCI + H,SOs4.

3ananue 5

Vpasuenne HS™ + OH™ = H20 + S?” onuckIBaeT B3aMMOAEHCTBHE MEXKIY:
[J NaxS u H20;

M KHS u KOH;
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[J KHS u H2SOq;
] K>S u NaOH.

3anganue 6

OOMeHHas peakIus — 3TO:

(] 4Cr(NO3); =2CrO3 + 12NO; + 302;
[ Be(OH)2 + 2NaOH = Nay[Be(OH)4];
0 4NH;3 + 30; = 2N; + 6Hx0;

M Zn+ H2SO4 = ZnSO4 + Ha1.

3ananue 7

Cymma k03(ppHIIMEHTOB B YpaBHEHUH PEaKIIMH HEOOXOAUMOM JUCCOIMAIIUN Cylb(haTa
QITIOMUHUS COCTABIISICT:
2
2

2

oo
nre Al

2

M 6.

3ananue 9

OTMmeTbTE MpaBUWIIbHBII OTBET

Yucno cosell Bcex BO3MOXHBIX TUIIOB, 00Pa3yIOIIUXCs B pEAKLUAX MEXKIY OKCUIOM XKelle3a
(IT) u cepHOf KUCIOTOM, paBHO:

O 1;

M 2;

] 3;

Ul 4.

3ananue 10

OTMmeTbTE MpaBUWIbHBII OTBET

Peaknus paznoxxenus — 3To:

L1 AlS3 + 6H2O = 2AI1(OH)3| + 3H2S1;

[J KOH + HC1 =KClI + H20;

M 2Cu(NO3); =2CuO + 4NO,1 + 027;

[J 2Al +2NaOH + 6H>0 = 2Na[Al(OH)4] + 3H1.

3ananue 11

Yucno conelt Bcex BO3MOXHBIX TUIIOB, 00pasyromuxcs B peakuusax Mexay Cr(HSO4); u
NaOH pagHno:

O 1;

O 2;

M 3;

Ul 4.

3amanue 12

OTMeThTe NPaBUIIBHBIN OTBET
Peaktmsa coequHEHUS — 2TO:

[J 2NaNOs = 2NaNO; + Oy;

0 SO; + 2NaOH = Na,SOs + H,0;
M 2Fe + 3Cl, = 2FeCl;;

[0 KOH + HNO3; =KNOs; + H»0.

3aganue 13
OTMmeTbTE MpaBUWIbHBII OTBET
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Wonnoe ypasuenne SrCO; + 2H' = Sr?* + CO»1 + H20 onmuchIBaeT B3aMMOIEHCTBHE
MEKY:

(] SrCOs u Sr(OH)y;

0 SrCOs u H2COs;

L] SrCOs u NH40H;

M SrCOs3 u HCI.

3ananue 14

Cymma k02 PHUIIMEHTOB B YpaBHEHUH 3JICKTPOIUTHYECKON AUCCONMaIu quruapodocdara
Hatpus NaH>POj4 cocTaBiser:

M 3;

O 4;

] 5;

Ul 6.

3ananue 15

Peakmmsa 3amenenns — 310:

M FeO + H, = Fe + H,0;

] 2C+ 0, =2CO0;

L] Al4Cs + 12H20 = 4A1(OH)3| + 3CHaf;
[ Zn(OH), + 2NaOH = Nay[Zn(OH)a].

3ananue 16

B kparkom nonHom ypaBHenuu peakiui NaHCO3; + NaOH — ... cymma ko3¢ umenTos
paBHa:

] 3;
M 4;
0 s;
Ul 6.

3ananue 17

OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHAS peaKknuusg — 3TO:
[0 NH4Br =NHj3 + HBr;

(] NaSO;3 + H,SO4 = NaxSO4 + SO21 + H»0;

[J LisN + 3H>O = 3LiOH + NH31;

M 2KMnOs = KoMnQO4 + MnO, | + O21.

3amganue 18

OOMeHHas peakIus — 3TO:

M Fe 03 + 2Al1 = 2Fe + ALLO3;

] CoHs +302=2C0,1 + 2H0;

O CL + HI =ICl| + HCL;

L] CasP, + 6H,O = 3Ca(OH); + 2PH31.

3ananue 19

Peaknus paznoxxenus — 3To:

] SiO2] + Mg =2Mg + Si;

1 Zn + CuSO4=ZnSO4 + Cu;
[ Nz + 0, =2NO;

M CaCOs3 = CaO + COa.

3amanue 20

Peaktmsa coequHEHUS — 2TO:

M 2Al1+ 3S = ALS;3;

] FeS + HCI = FeCl, + H2S1;
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[J Zn + 2NaOH + 2H,0 = Nas[Zn(OH)4] + Ha1;
[ 2KCIO; = 2KCl + 30».

3amanue 21

Peakmus 3aMenieHus — 3To:

[J Ba+ CO,=BaCO3|;

] Ca(HCO3), = CaCO3| + CO,1 + H20;
M 2Al+ Cr03 = ALOs + 2Cr;

[0 2KNO3 =2KNO; + Os.

3amanue 22

K peakunu HelTpanu3anuyu OTHOCUTCS B3aUMOAEHCTBUE MEXKY KHCIOTOMU U:
L] comnbio;

L] meramioMm;

M menousko;

] OCHOBHBIM OKCHJIOM.

3amanue 23

VYkaxxuTe npaBUiIbHOE YPaBHEHUE PEAKIINU:

M Ca(OH), + Fe2(SO4); = 3CaSO4 + 2Fe(OH)3;
L] Ca(OH)z + Fex(SO4)3 = Cax(S04)3 + Fe(OH)y;
[J Ca(OH): + Fex(SO4)3 = 3CaSO4 + 2Fe(OH)s.

3ananue 24

Cymma k03 (PHIIMEHTOB B YPAaBHEHUH 3JICKTPOJUTHUCCKON JUCCOUAIIMH THIPOKCHIA
oapus Ba(OH), — aro:

] 3;

M 4;

] 5;

L1 6.

3ananue 25

CusibHast KUCJIOTa B BOJTHOM PacTBOPE OTBEYACT OKCHY:

M CLO7;

L1 P,0s;

L] N20s;

I ClLO0.

Cemectp 2

1. Ilpu3Haky, XxapakTepHbIE AJIS OTaHa ... .

1) razoo6pa3Hoe BEIIECTBO;

2) roput OJIeTHBIM CHHEBATBIM TUIAMEHEM;

3) BCTymaeT B peakIiuu IpUCOCIUHHIS;

4) B 1,5 pa3 TspKeree BoIOpoaa;

5) pacTBOpHUM B BOJIE;

6) uMeeT pe3Kuil 3amax.

2. CornacHo Tepmoxummuueckomy ypaBaenuto C,Hs + Hy ===C,Hs + 311,4 xkJ[)x mipu oOpazoBaHnu 2
MOJIb 9TaHa ... TETUIOTHI.

1) mormomaercs 622,8 kJx;

2) nornomaercs 311,4 xJx;

3) Beigensercs 622,8 kJIx;

4) Boiensiercs 311,4 xJIx.

3. W nnist MetaHa, ¥ JUIs IPOTIeHa XapakTepHHI ... .

1) peakunu 6pOMHUPOBAHUS;

2) ®UJIKOE arperaTHOE COCTOSIHUE MPH H.Y;

3) HaJM4Ke T-CBSI3U B MOJIEKYJIax;

4) peaky THIPUPOBAHHUS;
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5) ropeHue Ha BO3AyXE;
6) MaJiasi pacTBOPUMOCTD B BOJIE.
4. Peaxiueit AeruapupoBaHus MOKHO TIOTYYHUTh ... .
1) oran;
2) OyTaaueH;
3) npones;
4) aneTuiIcH;
5) Oyrasn;
6) meHTaH.
5. YraeBomopo ¢ OoJiee JUIMHHOM YITICBOIOPOIHOM IIETbIO TOIYYaroT B PEaKIHH ... .
1) Bropa;
2) 3aiinena;
3) Kyuepoga;
4) MapKOBHHKOBA.
6. [Tomumep, ctpykrypHas ¢popmyia koroporo (CH,—CH(CH3))n- 00pasyeTcs mpu nomMMepr3aiiiy ..
1) nponana;
2) 2-MeTHIIPOIIaHa;
3) 2-MeTUIIpONeHa;
4) npormeHa.
7. 3 92 r stanona nomyunnu 33,6 1 (H.y.) dTHiIeHa. BeIxoa mpoaykTa B MpoIieHTax OT
TEOpPETHUUECKH BO3MOKHOTO PaBEH ... .
1) 100 %;
2) 75 %;
3) 50 %;
4) 25 %.
8. O6beM sTHIICHA, HEOOXOMUMBIN s oOeciBeunBanus 50 T 2 %-HOro pacTBopa GPOMHOI BOJIB,
paBeH ... .
1) 5,6 m;
2) 0,14 m;
3)22,4 n.
9. YrieBo10popl, Moiyv4aeMble KPEKHHTOM OyTaHa — 370 ... .
1) atunesn;
2) aleTuiIcH;
3) nponueH;
4) 6ensol.
10. PagukamoM Ha3pIBaeTCS YacTUIIA, UMEIOILAL ... .
1) HEeYeTHOE YHCII0 aTOMOB BOJIOPO/Ia;
2) HecnapeHHBIE JIEKTPOHBI HAa BHEUTHUX OPOHUTAIIAX;
3) TOJBKO OAMHAPHBIE CBSI3U;
4) saneKkTpuuecKuit 3apsi.
11. Peakumu pagukaipHOTO 3aMEIICHUS XapaKTEePHBI A ... .
1) ankaHoB;
2) aJlKeHOB;
3) aJIKWUHOB;
4) apeHOB.
12. TIpupoAHBIM HCTOYHUKOM apOMaTHUYECKUX YIIIEBOIOPOJIOB SIBIAETCS ... .
1) npupoaHbIii Ta3;
2) onyTHBII HEPTSIHOM Ta3;
3) He(Th;
4) BO3YyX.
13. B pesynbrare peakiun CH,=CH—CH3 + HCI — , oOpasyercs ... .
1) CH;—CHCI-CH3
2) CH,Cl-CH>—CH3
3) CH,=CH-CH,CI + H»
4) CH3=CHCI-CHj3

14. BelecTBo, SBISIOIICECS HCXOAHBIM B PEaKIIUU MOJIMMEPU3alUY, HA3hIBACTCA ... .
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1) moHOMED;

2) nonumep;

3) numep.

15. TIpupoAHBIM OIUMEPOM SIBISIETCS ... .

1) nonu3THIEH;

2) KarpoH;

3) caxaposa;

4)) xpaxmain

16. AtieTuieH moxy4aror. . ..

1) neruapaTanneil 3TUIOBOTO CIIUPTA;

2) runpartanueil STuiIeHa;

3) AeruaApupoBaHUE STHIICHA;

4) cxxuraHueM STaHa;

5) ruapararpeii kKapoua KabIys.

6) TEepMUYECKUM Pa3/I0KEHNEM METaHa.

17. B pesynbrare peakiu CH=CH—CH3 + HoO — , oGpaszyercs ... .

1) CH3-CHOH-CH3

2) CH,OH—CH>—CH3

3) CH,=CH-CH4OH

4) CH,=CH—CH30H + H»

18 Peakuust CoHs4 + Ho — CyHg mpoTekaer mipw ... .

1) Hanuuuu karanuszaropa Pt;

2) MOBBIIIIEHHOM JIaBJICHUU;

3) BBICOKOI! TemmepaType;

4) ocBelICHUH.

19. B TexHonornyeckoi 1nenoyke: mponeH — X — aleToH, BemecTBO X — 37O ... .

1) nponas;

2) nmponaHoi-1;

3) mpomanoi-2.

20. B texnonoruyeckii rienouke CH3—CH>—CHoBr —=X —=CH3-CH(OH)-CH,OH,
BEIIECTBO X — 370 ... .

1) CH;—CH,-CH>—OH

2) CH3—CH>—CH=0

3) CH3—CH=CH>

4) CH;—CH,—COOH

21. OeHUIITUIIOBBIN A(PHP MMOTyYaeTcs IPH B3aUMOJICHCTBIH BEIIECTB ... .

1) CsHsCl u C;HsOH

2) CsHsOH u C,HsCl

3) C¢HsONa u C,HsBr

22. Ilpu peruapupoBaHUM MPEBPAIIAETCs B KETOH BEIIECTBO ... .

1) 2-metunOyranon-1;

2) aTaHom;

3) 2-meTmieHoI;

4) oyraHoa-2.

23. BzaumoeiicTBre MpomaHalis U BOAOPOIa — 3TO PEaKIHS ... .

1) uzomepu3zanuuy;

2) TUIpUPOBAHHUS;

3) nerunpupoBaHus;

4) runpartanuu.

24. TexHONOTUYECKas LIENb MPEBPAIICHHUI: 3THIEH — XJIOP3TaH —> 3TaHOJI — —> JTUITUIIOBBIH AU,
npeAcTaBIsIeT cO00W TOCIEAOBATEIBHOCTh PEAKIIHIA . ..

1) 3amerieHus, MPUCOCTUHEHUS, OTIICTUICHMS;

2) mpucoeInHEeHUs, OTIEIUICHNUS, OKUCIICHNS;

3) mpucoeIuHEHHs, 3aMEIICHUS, OTIICIUICHMS;

4) 3aMenIeHus, OTIICTUICHUS, IPUCOCTUHECHHUS.
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25. B TeXHOJOrMYECKO# IIeroYKe MPEeBpalleHuH: CHUPT —> ajblerui — KapOOHOBas KHUCIIOTA,
HCXO/IHBIM CIIUPTOM SIBJISETCH ... .

1) nepBUYHBIH;

2) BTOpUYHBIH;

3) TpeTUYHBI;

4) yeTBEpPTUYHBIN.

26. JIyist nomy4YeHus crupTa U3 rajoreHalIkaHa, Ha Hero HeoOX0MMO MOJIeHCTBOBATS ... .

1) Boz0if;

2) BOAHBIM pacTBOPOM ILENIOYH;

3) CIUPTOBBIM PacTBOPOM ILIENIOYH;

4) BOAHBIM PacTBOPOM KHCIIOTHI.

27. IcXOAHBIM BELIECTBOM ITPOMBIIUIEHHOTO TTOTY4YE€HUS METaHOJa CITYXKHT ... .

1) cuntes-ras;

2) OpommeTaH;

3) MeTaHamb;

4) sTaH.

28. B pe3ynbraTe BHyTPUMOJEKYJSIPHOH leruapaTanun Oyranona-1 odpa3syercs. ..

1) nubyTHnoBLI 3¢up;

2) OyteH-2;

3) Oyten-1;

4) OyTraHaJb.

29. IlpeBpailieHle HEHACHIIIIEHHBIX JKUPHBIX KUCIOT B HACHIILIEHHBIE BO3MOXHO C TOMOIIBIO pEaKIIuu

(A) rugporennzanuu

(b) rupparanun

(B) runponmza

(I') ombIneHus

30. Peakiust oMbIICHHS 0OpaTHA PEAKIINH ... .

1) ruaponusa;

2) nmomuMepu3alny;

3) SIUMUHUPOBAHMUS;

4) srepupuKanym.

31. OmmOOYHO YTBEPHKACHHE ... .

1) BOCKHM MpeNCTaBISIOT OO0 CIIOMXKHBIE (UPHI BBICIIUX KUPHBIX KUCIOT U BBICIINX CIIUPTOB;

2) MbUIa — 3TO CONH (TTIABHBIM 00pa30M KallMeBbIe U HATPHUEBBIC) BBHICIINX KapOOHOBBIX KUCIIOT;

3) %KHUPBI — 3TO CIOKHBIC A(QUPHI MTUIIEPHHA U APOMATHYECKUX KUCTIOT;

4) crnoxHbIe 3QUPHI — ITO MPOU3BOIHBIC HEOPTAHUUECKUX MITH KApOOHOBBIX KHCIIOT, B KOTOPBIX aTOM
BOJIOPO/Ia THIPOKCUIILHOMN TPYIIITBI 3aMEIeH Ha YTIIEBOAOPOIHBIN paJuKall.

32. MexaHu3M IOJTy4eHUs aHTHAPUIOB 3aKITI0YaeTCs BO B3aUMOJEHCTBHUM. . ..

1) xapOOHOBO¥ KUCIIOTHI M aJIbJICTH/IA;

2) ABYX MOJEKYJ KapOOHOBBIX KUCIIOT;

3) ABYX MOJIEKYJI MHOTOaTOMHBIX CITUPTOB;

4) kapOOHOBOI KHCIIOTHI M CIIHPTA.

33. Jlnst mpeBpallleHUs TajlIoTeHAIKaHaA B CIIUPT HAa HETO HEOOXOIUMO MOIEHCTBOBATS:

1) BonIOIA;

2) BOAHBIM pacTBOPOM IIEJIOYH;

3) CIUPTOBBIM PACTBOPOM IIIEIIOYM;

4) BOAHBIM PacTBOPOM KHCIIOTHI.

34, TepMOpeakTUBHEIE JIACTMACCHI TTOIYYaloT U3 ... .

1) popmanbaernaa;

2) STUJICHTITUKOJIS;

3) mpomanarsi.

35. O6beM (B TUTpax H.y.) XJIOPOBOJIOPO/Ia, KOTOPBIM HEOOXOAMMO B3STh JIJIS TOTYYCHUS
XJIOPUCTOTO dTIia u3 7,2 1 (H.y.) STUJICHA PaBEH ... .

1) 3,6;

2)7,2;
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3) 10,8;
4)14,4.
36. BemiecTBa, BBI3BIBAIOIINE TPOTEKAHUE PEAKIIUH TTOJIMMEPU3AIINHT, HA3BIBAIOTCS ... .
1) mnacTuduKaTopsr;
2) KaTanu3aTopsbl;
3) UHULMATOPHI;
4) akTUBATOPHI;
37 CuHTEeTUYECKHE BOJIOKHA B OCHOBHOM, MOJTYYalOT PEaKIUeHn ... .
1) xumuyeckoi Moan(UKAIAN;
2) conmoanMepHu3allum;
3) MOJIMKOH ICHCAITUH;
4) Tenomepuzaluy.
38. IIpo3payHbIM MOJTUMEPOM SIBISETCS ... .
1) neHONmOIUCTHPOIT;
2) 200HUT;
3) noaMMeTHUIIMETaKpHUIIaT;
4) acoecr.
39.00pa3oBaHue TOJMMEPa, COMPOBOXKIAIONICECS BBIICICHUEM HU3KOMOJICKYJISIPHOTO BEIICCTBA
(BO/IBI, aMMHaKa, XJIOPOBOIOPOAA U JIP.) MIPOUCXOIUT B PE3YJIbTATE PEAKIIHH ... .
1) coenuneHus;
2) MOMMKOHICHCAIIUY;
3) mpuCOeIUHEHUS;
4) momuMepU3alLru.
40. Pe3uny moyry4aroT B pe3yJbTaTe mporecca ... .
1) nenonuMepu3anuy Kayuyka;
2) comonuMepu3aluu OyraaueHa-1,3 co CTUpOIIoM;
3) ByJIKaHH3aLMHU KaydyKa.
7.3.3 IlpomexyTouHas aTTectanus (BOmpockl K AK3aMeHy) ((popMHUpOBaHHE KOMIIETEHIIUM
OIIK-2)
1-i1 cemectp
1. 3aKkoH COXpaHEHUsI MacChl BEIIECTRA.
3aKOH MMOCTOSIHCTBA COCTaBA.
3aKOH KpaTHBIX BECOBBIX OTHOIICHUH.
3aK0H MPOCTHIX 0OBEMHBIX OTHOIIICHUH.
3akoH ABOTajpo M CIEJICTBUS U3 HETO.
VYpaBnenue ne bpous.
[Ipunuun HeonpenenenHoctu I'eiizendepra.
Vpasuenue llpénunrepa. Ero ¢pusnueckuii CMbICT ¥ IOHITHE O METO/IE PEUICHUSI.
Pesynbratel pemenus.

e T

9. I'maBHOE kBaHTOBOE uMcio n. Kakue 3nauenus npuHumaer? Yro oHo onpenensier?
VYposuu snepruu K, L, M, N, O, P, Q u T.11.

10.  OpOutanbHoe kBaHTOBOE uKcio |. Kakue 3Hauenus npunumaer? Yto oHO
onpenenser?

11. MarnuTHOE OpOUTaTFHOE KBAHTOBOE YHCIIO M.

12. CnunHoBoe kBaHTOBOE uncio s. Kakue 3naueHust mpuHuMaetr? Yto oHO onpenenser?

13. MarautHoe ciMHOBOE KBaHTOBOE unciao ms. Kakue 3HaueHust npuaumaer? Yto oHo
onpenensier?

14. Yto o3HaAuYalOT MOHATHUSA: «CIHUH», «CIIMHOBOE KBAHTOBOE YMCIIO», «MAarHUTHOE
CIIMHOBOE KBAHTOBOE YUCIION?

15.  Yro takoe opbuTasp 1 MEKTpoHHOE 007aK0? OCHOBHBIE THUITBI OPOUTANICH B (POPMBI
3JIEKTPOHHBIX 00JaKOB: 1s-, 2s-, 3s-, 2p-, 3d- opbuTan.

16. Ousnueckuii cMbicn QyHKIuu P.

17. [IpuHunn MuHMMyma sHeprud. [IpmHnmn wckmodenus Ilaymm. IlpaBuno XyHnna.

MynbTUIUIETHOCTB.
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18. DopMyIMPOBKH NEPpHOINUECKOTO 3akoHa — [. 1. MeHeneeBa u COBpEMEHHas.

19. [IpaBuna Kneukosckoro. [IpuBegure npuMepsl, HILTFOCTPUPYOLIUE KaXk10€ MPABUIIO.

20.  DnekrtpoBaicHTHas  (MOHHas) CBs3b. (OCOOCHHOCTM  WOHHOM  CBS3ML — —
HEHAIPaBJIEHHOCTb U HEHACHIIIIAEMOCTb.

21. KoBaneHnTHas cBs3b. TUIIBI KOBAJEHTHBIX CBS3€H. MeTaimnueckas cBa3b. Bogopoanas
CBSI3b.

22.  Cucrema, Terora, padbora (1ath onpeaeneHusi). Buytpennss sneprus. [lepbrit
3aKOH T€PMOJMHAMMKHU.

23.  TemnoBsie 3¢ (HeKTH H30XOPHOTO B U300apHOTO Tporiecca. UTo Takoe IHTATBITUS?
DK30TEepMUYECKHE U IHAOTEPMHUUECKHUE ITPOLIECCHI.

24.  3axoH ['ecca. CnenctBus U3 Hero.

25.  Bropoii 3aK0H TepMOJIMHAMUKUA. DHTPOIIHSL.

26.  Cratuctuueckas HHTEpIIpEeTalds BTOPOro 3akoHa TepMoauHaMuku. dopmyna
bonpnmana.

27.  Iocrynar Ilnanka (TpeTuii 3aKOH TEPMOAMHAMUKH ).

28.  CpobOommas »osHeprusi [ub6ca. VYcnoBHS CaMONpPOHM3BOIBHOTO  IPOTEKAHUS
xumuyeckux peakunid u kpurepui TP npu p, T = const.

29. CBoOonnast sHeprusi ['enpMrosibiia. YCJIOBHS CaMOIPOU3BOJIBLHOTO TMPOTEKAHMS
xumuyeckux peakuuid u kpureput TP npu V, T = const.

30.  3akoHn aelicTByroumx Macc. KoHcTaHTa XUMHUYECKOTO PaBHOBECHS.

31. Xumnueckoe pasHosecue. [Ipunnun Jle Hlarense. [Ipumepsr.

32. CunpHble U cnadble MIEKTPONUTHL. CTENCHD 3JIEKTPOIUTHYSCKON IUCCOIUAINH a.
3akoH pazbasienus OctBanbaa. loHHOE Tipou3BeieHue Boasl Kw.

33.  Bo3HUKHOBEHHE MOTEHIMAJIa Ha TPaHMIIE METaJlll — pacTBOp.

34, MeaHO-TTMHKOBBINA TaTbBAHWYCCKUH 351eMeHT (ieMeHT Jlanmais — Skoon).

35. Psn HanpsikeHHil MeTasoB.

36.  BomopoaHslii 35€KTpO.

37.  Pacuer noreHuana BOAOPOJHOTO IEKTPOAA, 3alI0JIHEHHOTO paCTBOPOM CHIIbHOM
KHMCJIOTHI WJIM CWJIBHOTO OCHOBAHUSI.

38.  VYpaBuenue Hepucra.

39.  UYro Takoe ranpBanndeckuii snemeHT? 3/[C raapBaHUUECKOro 3JeMEHTA.

40.  DnexTtponu3. 3aKOHBI AIEKTpon3a (3akoHbl Dapanes).

41. Kaxkue nporeccbl MOTyT IpOTEKaTh IPU AIEKTPOJIN3E Ha aHOe?

42.  Kakue mpoueccsl MOTYT POTEKATh MPH JIEKTPOIN3E Ha KaToe?

2-1i cemecTp

1. OcHOBHBIE OHATHS XUMHUYECKHUX MPOIIECCOB.

4. Kimaccudukanuss OpraHMuecKuX COSAMHEHUH TI0 CTPOSHHIO YTIIEPOAHOTO CKejeTa (PsiIbl)
1 110 QyHKUIMOHAJIBHBIM Ipynnam (KJIacchl).

5. Tunbel XUMUYECKUX CBSI3eH B OPraHMYECKUX COEAMHEHUSAX: KOBAJCHTHAas (MOJISIpHAs U
HEMNoJIsIpHasi), MOHHAs U KOOPJAMHAIIMOHHASI.

6. DIEeKTpOHHOE BIMSHHME 3aMECTUTEIEH B MOJIEKYJlIaX OpPraHMYECKHUX COEIUHEHMH.
WHIYKITMOHHBIH 1 ME30MEPHBIH 3P PEKTHI.

7. Tumsl pa3pbiBa KOBAJIEHTHOH CBS3HU (F€TEPOIUTHUYECKUM U TOMOJIMTUYECKUIN) U XapaKTep
00pa3yromuxcs Ipy TOM YacTULl (MOHBI U paIuKabl).

8. Knaccudukanus XUMHUECKMX pPEAKIHUl MO MEXaHM3My M XapakTepy MpeBpalleHuit
(3amerieHus, IPUCOEANHEHNUS, PACLIETICHUS, IEPErPyIITUPOBKH).

9. Ankansl. TexHonoruu noxydenusi. OkranoBoe ncio. O0IacTh MPUMEHEHHS.

10. XuMHueckre CBOMCTBA AIKAHOB: PEAKIIMK PACHICTUICHHS U 3aMEIICHUS.

11. MexaHu3M paguKalbHO-IIEIHOTO TAJIOTEHUPOBAHUS AJKAHOB. TE€OPETHYECKUE OCHOBBI
mpouecca.
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12. Ankensl u ankagaueHsl. TexHomoruu nonyyenus. [Ipumenenue.

13. MexaHusM 531eKTpOPUIBHOTO MpUCOEAUHEHMs] K ankeHaMm. [IpaBuno B.B.
MapkoBHukoBa. [Ipumepsr.

14. OcoOEHHOCTH XMMHYECKHX CBOWCTB COIpPSIKEHHBIX AUEHOB. lIporecchl momydeHue
Kay4yKoB U pe3uH. [Ipumenenue.

15. Xumudeckne CBOMCTBA AJIKMHOB: PEAKIMM IPUCOCIWHEHMS U LUKJIONPUCOEIUHEHUS,
OKHCJICHUS U 3aMEIICHHUS.

16. [Ipoueccel  mosiydeHHs — MOJIMBUHUJIAIIETATA, MIOJINBUHUIIOBOTO CIHpTA,
MOJINBUHUJIXJIOPUAA, TOJMAKPUIIOHUTPHUIIA, XJIOPOIIPEHOBOTO KayuykKa. [IpuMenenue.

17. beH3on M 0OCOOEHHOCTH €ro AJIEKTPOHHOIO cTpoeHus. Kpurepuum apoMaTHUHOCTH.
Texnonornu nonyyenus. Pu3nyeckue CBOMCTBA.

18. Xumuueckue CBOIICTBa apOMaTUYECKUX YTJIEBOJOPOAOB: pPEAKUUU OKHUCICHHUS H
3ameneHus. [IpaBuia opueHTaluu B apOMaTHUECKOM sfIpe.

19. O6nacTi MPUMEHEHHSI APOMATUICCKUX YTIIEBOIOPOIOB.

20. MHorosiiepHble apoMaTHYECKHE COETUHEHHS C HEKOHJICHCUPOBAHHBIMU SIAPAMU: TPYIIIIBI
mudennia, nudeHmMerana u Tpupernamerana. [Ipumenenue.

21. MHorosiiepHble apOMaTUYECKUE COETUHEHHS C KOHACHCHPOBAHHBIMU SApaMu: HaTaIuH,
anTpateH. [Ipumenenue.

22. Ilpoueccel MONy4eHHsT HA OCHOBE MHOIOSJIEPHBIX APOMATUYECKUX COEIUHEHHM
a30KpacUTeNIei, TUTMEHTOB, U KpacuTeNel In- U TpU()EHUIMETAHOBOTO PsIIa.

23. Knaccudukanusi COUpTOB MO TUIY YIJIEBOJAOPOIHOrO paaukaia u no koiauuectsy OH-
rpynn. CriocoOb! noxyyeHus. TeopeTuueckiue OCHOBBI IIPOLIECCOB.

24. XuUMHYECKHE CBOMCTBA CIIMPTOB: KHUCJIOTHBIE CBOWCTBA, 0Opa3OBaHUE IPOCTHIX H
CJIOKHBIX 3(hUpoB, peakiun 3ameniennss OH-rpymnibl, peakiuy OKHCICHHUS.

25. Vcionb3oBaHHE MHOTOATOMHBIX CIIMPTOB JUISI [TOJIy4E€HUS OTUIPUPOB, ATTKUIHBIX CMOI,
MOJINYPETAaHOB U Jp.

26. CriocoObI OJTy4eHUsI U XUMUYECKUE CBOWCTBA (DEHOJIOB.

27. [lpumeHeHne PEHOIIOB IS CHHTE3a PeHOI0(DOPMATTBICTUIHBIX OJIMTOMEPOB, KPACUTEICH
Y TIMTMEHTOB [T~ U TPU(PEHIIIMETAHOBOTO PsA/IA.

28. XUMHYeCcKue CBOICTBA albJIErHI0OB U KETOHOB: PEAKIUU OKUCIIEHUS, MPUCOEIUHEHMS,
KOHJICHCAIIUH, 3aMELIEHHS 0-yTIEPOIHOTO aToMa.

29. IlpuMeHeHne abIeru10B U KETOHOB.

30. TexHONOrMM NOTYYEHHUS] KAPOOHOBBIX KHCIIOT: OKUCIUTEIbHON JECTPYKLUUEH aJKaHOB U
QJIKEHOB, OKHCJIEHHEM MEPBUYHBIX CIUPTOB U alIbJETUI0B, TUAPOJIN30M TPUTAIOT€HIIPOU3BOIHBIX
yIJIEBOAOPOIOB.

31. Xumuueckue cBOWCTBa KapOOHOBBIX KHCIIOT: KHCJIOTHBIE CBOMCTBa; OOpa3oBaHUE
CIIO)KHBIX 3(QUPOB, AHTUAPUAOB, aMHUIOB, HUTPWIOB W 1p. [IpMMEHEHHWE CIOXHBIX 3(DUPOB U
moJIMA(UPOB.

32. TexHoJIOTHA MOTYYEHHSI IOJTUMEPOB HAa OCHOBE O, 3-HEHACHIIIEHHBIX KAPOOHOBBIX KHCIIOT.

33. Mcnonb30BaHME HEHACBIIIEHHBIX KUCIOT B (POPMHBIX MPOIECCAX U I OTYyUEHUS JIAKOB
1 Kpacok Y D-0TBEPKICHNUS.

34. CocraB W (u3MYECKHe CBOWCTBA KHPOB PACTHTEIBHOTO (Macell) M JKHBOTHOTO
MIPOUCXOKACHHUS.

35. Beicbixaromue M HEBbICHIXarolue macia (MogHoe uucio). ['maporeHusanus Mmacen.
MexaHN3M OKHUCIIUTENBHON mouMepu3aniu Macesl. OMugbl ¥ CHKKaTHUBEI.

36. TexHONOrus MOJy4YEeHUsI CAHTETUYECKUX 0JU( MOAUPUKaLMEN alTKUIHBIX CMOJI MaciiaMu
pacTuTensHOro npoucxoxaeHus. [Ipumenenue.

37. llleno4Hol ruaponn3 KUPOB (TEXHOJIOTHS TOJIyYEHUS MbLIA).

38. YrneBoasl. Kimaccudukanms. MctouHnky moxydeHus.

38. Xumuueckue cBOiiCTBa MOHOCAXapUA0B KAK MHOIOATOMHBIX aJIbJIETH10- U KETO-CIIUPTOB.
[IpumeHenue.
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39. Tlonmucaxapunbl. Kpaxman. CTtpoeHue MoJeKyJ, COCTaB, XMMHUYECKHE CBOWCTBA U
MpUMEHEHHE KpaxMalia ¥ MPOAYKTOB €r0 YaCTUIHOTO THIPOIH3a (IEKCTPHHOB).

40. Hemmronoza. Ctpoenue moiiekys. Ousznyeckne U XUMHUYECKHUE CBOMCTBA. TexHOMIOTHUU
MOJYyYECHUSI MPOU3BOAHBIX LIEJUTIOJIO3bI: MIeNo4YHas uemnoio3a, Na-KMII; Hurtpatsl, aunerarsl u
KCaHTOT'€HATHI IIEJUTI0NIO3bL. MIX mpuMeHeHue.

41. TexHOJIIOTUU TIONyYEHHs] HUTPOCOSANHEHHUH, HUTPUIIOB, N30HUTPHIIOB U W30IIHMAaHATOB.
[IpumeHenue.

42. Oco0eHHOCTH XHMHYECKHMX CBOWCTB H30I[MAHATOB. TEXHOJOTHH TOJNYYCHHUS U
MPUMEHEHHS TIOJINYPETAHOB Ha OCHOBE JIByX- M OoJyiee- aTOMHBIX CIUPTOB M JIUW3OIMAHATOB
(TomywmneHuu3oNManaTa, JueHWIMETaH TMN301IMaHaTa, TeCaMEeTUIICHIMU30I[HAHATA).

43. Amunbl. Knaccuduxanus amusHoB. IlomyueHue: BOCCTaHOBJIEHHE HUTPOCOECTUHEHHI,
B3aMMOJICHCTBHE CIIMPTOB C aMMHAKOM, AIKIJIMPOBAaHHE aMMHaKa U aMUHOB (peakuus ['opmana).

44. XuMu4ecKkue CBOMCTBa aMMHOB: OCHOBHbBIE CBOICTBA, AJIKUJIMPOBAHUE U allUIMPOBAHUE,
B3aMMOJICHCTBHE C a30THUCTON KHUCIOTOW anu(aTHdIecKux W apoOMAaTUYECKHX aMHUHOB, MOJYYCHHE
MTOJTMAMHU/IOB.

45. AannnH. Crioco0Obl OTyYeHus!, CBOWCTBA U IIPUMEHEHHUE.

46. Jlnazo- u azocoenuuenus. Conu nua3oHus: ompeneneHue kimacca. [lomydenue comnei
JIMa30HUS peaklueil NTUa30TUPOBAaHUS TMEPBUYHBIX apOMATUYECKHX aMHHOB. MEXaHW3M peaKIuu
T30 TUPOBAHHS.

47. XuMHYecKHe CBOMCTBa cosield Jua3oHus (QOTONMM3, TUAPOIU3 U TEPMUYECKOE
pasnoxkeHue). TeXHOJIOTMM TpPHUMEHEHHS COJIeH JWa30HHA B KONHPOBAJIBHBIX IPOIECCAX.
Jlna30THIHs, CBETOUYBCTBUTEIBHBIEC CJIOM HA OCHOBE 0-HAa()TOXMHOH/INA3UIOB.

48. Peakius a30coueTaHus U €€ MEXaHU3M (3JIEKTPOUIBLHOTO 3aMelIeH ). A30KpaCUTENN
(OCHOBHBIE U KUCIIOTHBIE), A30IUTMEHTBI U KPACOUHBIE JIAKH.

[Ipumepsbl sK3aMEHAIIMOHHBIX OUJIETOB
1-i1 cemectp

MMHHCTEPCTBO HAYKH U BBICIIIETO OBPA30BAHNS POCCUMCKON OEJIEPALIMN
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUME BBICIHETO OBPA30OBAHUA

«MOCKOBCKUM IMOJUTEXHUYECKUN YHUBEPCUTET»

[Honurpaduuecknit UHCTUTYT

Kadenpa «IHHOBaIIMOHHBIE MaTepHalibl IPUHTMEIUAUHIY CTPUID)
Jucuunnuza «XuMus B IPOU3BOJCTBEHHBIX U TEXHOJIOIMUECKUX MPOLIECCAX»
Hamnpagnenue 27.03.02 — YpaBieHre Ka4eCTBOM

Kypc 1, rpymma , popma 00yueHus1 ouHAas

SK3AMEHAIIMOHHBIN BUIET Ne 1

1. 3aK0OH KpaTHBIX BECOBBIX OTHOILICHUM.

2. Hanumute ypaBHeHue ruuaposnza Rbi;POs4 B MonekymsipHOH M COKpalieHHOM
UOHHOU (opMe (MO cTagusM), Uil KaKJIOH CTaguu MPUBEIUTE BbIpAXKEHHUE IS
KOHCTaHTHI ruapoinsa Kr u ouennre pH nanHoro pactsopa.

3. DOnexrponus pactBopa FeCls (anextpoas Meansie). [IpuBenuTe ypaBHEHUS peaKIuii
Ha aHOJIE U KaTojIe.
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Cu(+)|pactBop FeCl3|Cu(-).

YTBep)KI[eHO Ha 3aCCJaHuHn Ka(i)C[[pLI «HHOBAIMOHHBIC MaTePHUAIEl IPUHTMETUANHIYCTPHI))

« » POTOKOJT Ne 3aB. kadeapoii /A.I1. Konngpatos /
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2-#1 cemecTp

MMHHCTEPCTBO HAYKH U BBICIIIETO OBPA30BAHNS POCCUMCKON OEJIEPALIMN
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXIEHHWE BBICILIETO OBPA30OBAHUA

«MOCKOBCKUM IMOJUTEXHUYECKU YHUBEPCUTET»

[Honurpaduuecknit UHCTUTYT

Kadenpa «IHHOBaIIMOHHBIE MaTepHalibl IPUHTMEIUAUHIY CTPUID)
Jucuuninuza «XuMus B IPOU3BOJCTBEHHBIX U TEXHOJIOIMUECKUX MPOLIECCAX»
Hamnpagnenue 27.03.02 — YrpaBiaeHHe Ka4eCTBOM

Kypc 1, rpymma , bopma oOydeHwMs oUHAs

9K3AMEHAIIMOHHBIN BUIET Ne 1

I. Knaccupukauus XMMHUECKUX PEakIWii MO MEXaHW3MY M XapakTepy MpeBpalleHUi
(3amerieHys, IpUCOEANHEHNUS, PACLIEIUICHNUS, IEPErPYyIITUPOBKU)

2. CocraB u (QuU3MYECKUE CBOMCTBA JKUPOB PACTUTEIBHOIO (Maceil) M >KUBOTHOIO
MIPOUCXOXKICHHUSL.

3. Hanumure TEXHOJOTHYECKHUE 1IETH MTPEBPALLEHUI, HA30BUTE MPOTYKTHI:

1400°C oumepus.

CH, 7%y ) ) o (A)

C,H, HNy (A

conojumep.

YTBep)KI[eHO Ha 3aCCJaHuHn Ka(i)C[[pLI «HHOBAITMOHHBIC MaTePHUAIEl IPUHTMETUANHIYCTPHII))

« » POTOKOJT Ne 3aB. kadeapoii /A.I1. KonngpaToB /
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MeToanyecKue yKa3aHHs K MPOBeIEHHIO JK3aMeHa M0 JHCIUIIINHE
«XHMHS B TPOU3BOJACTBEHHBIX H TEXHOJIOTHYECKHUX MPOIEcCax»

YT1Bepxkaaw
3aBenyrommii kadenpoit « AMID»
npodeccop A.IT. Konnpatos
«_» 2023 1.

Hamnpasnenue noarorosku: 22.03.01 — «KMaTtepuanoBeieHre U TEXHOJIOTHH MaTEPUATIOB)
[Ipodunse: «YnpasieHue kKaueCTBOM B IPUHTMEINA»
dopma 00yueHHS: OUHAT

1. DK3aMeH IMPOBOAUTCA B IMCbMCHHOM BUAC.

2. Kaxxnprit 00yuaromuiics moaydaeT CBOM BapUaHT HK3aMEHAIIMOHHOTO OWjieTa, CoAepKalui
3 Bompoca (3aaHusl) M0 U3YUYEHHBIM pa3zesiaM TACIUILTAHEI.

3. B teuenue JABYX aKaJEMHUYCCKUX YaCOB O6yanOIHH€C$I IMUCBbMCHHO OTBCYAIOT Ha BOIIPOCHI
owera.

4. B Tedenme mocnenmyroiiero 4aca mMpernojiaBaTelib MPOBEPSET MPAaBHWIHLHOCTh OTBETOB Ha

BOIIPOCHI OWMJIETa U BBICTABIISIET MPEABAPUTEIBHYIO OIIEHKY B COOTBETCTBUU C KPUTCPUSIMHU OICHKH
kauecTBa oteera 1o mkaine ECTS (eBporelickoil cicTeMbl HAKOIIJIEHUS U NIEPEBOJIa KPEAUTOB):

® 32 MMpaBWJIBHBIN OTBET HA KaXXIBIH BONPOC 00OyUaromuics noixyyaet 33 6ana;

® 33 aKKypaTHOCTH O(OPMIICHHSI paObOThI 00yJaroIIHiics mmoirydaet 1 Ga.
MaxkcuMajibHOe KOJIMYECTBO 0allsIoB Ha sk3aMeHe coctasiiger 100 0annos.
3. [IpenonaBaTens UMEET MPaBO MOMPOCUTH OOYYAIOMIErOCs] OTBETUTh HA JIOTIOJHHUTEIIbHBIN
BONPOC TIO JaHHOW KOHKPETHOW Teme Bompoca Owiera. B cimywyae oTkasa OT OTBeTa WIH
HETPAaBWIIBHOTO OTBETa PE3YyJIbTaT BCETO OTBETa CHWXKAETCS B OATbHOM BBIPAKCHHH U MOXKET
AQHHYJINPOBATHCS C HYJIEBOM OLIEHKOM.
6. [TonoxutenpHass OILEHKA BBICTABISETCS TOJBKO IPH YCIOBUM YCIIEUIHOTO BBHITIOTHEHUS
00yJaromuMcsi BCEX MPEIYCMOTPEHHBIX IPOrpaMMON J1TabOpaTOPHBIX PabOT M KOHTPOJIBHBIX
MEpONPHUITHH.
7. [IpenBaputenbHas oOleHKa OOBsBIsieTCS oOywaromemycsi. B ciayuae Hecorjacus
oOyyaromierocss ¢ oOBbABICHHONW OIICHKONW C HUM MPOBOAMTCS WHAUBUAYaJbHOE cOOECeOBaHUE C
YUETOM PEe3yJIbTaTOB €r0 OTBETA.
Bpemenun Ha MOATOTOBKY /7151 OTBETOB Ha JOMOJHUTEIBHBIE BOTIPOCH HE TIPEAOCTaBIsieTcs. Pemenne
00 OKOHYATEIHHOH OIIEHKE NMPUHHMAET AK3aMEHATOp Ha OCHOBAaHUHM PE3YJIHTATOB IMHCHMEHHOTO
OTBETa 00YYAarOIIErocsl ¥ €ro OTBETOB Ha JIOMOIHUTEIBHBIE BOIIPOCHI, IPUYEM MIPUOPUTET IIPH STOM
OTIAETCsl KAYeCTBY OTBETOB Ha JOTIOJTHHUTEIBHBIE BOTIPOCHI.
8. JlekTOpy MpenoCTaBiIAeTCs MPaBO YCIEBAIOIIMM B X0JI€ ceMecTpa 00yJaroImuMCsl, CIaBIINM
BCE KOHTPOJIBHBIE MEpOTPHSTHS, BBICTABUTh OLIEHKY «YyJIOBIIETBOPUTEIHHO» 0€3 IMpOBEIACHUS
9K3aMEeHa.

9. B ciydae HesBkM oOydaromierocs Ha 9K3aMEH B 3aU€THO-3K3aMEHALMOHHOW BEIOMOCTH
MPETIOIaBaTeIEM 3aIHChIBACTCS — «HE SIBUIICSD).
10.  Tlocne sk3aMeHa mperoaaBarelb 00s13aH 0(OPMHUTH 3a4€THO-IK3aMEHAITMOHHYIO BEIOMOCTh

YCTaHOBJ'ICHHOI\/i (1)OpMI)I " CaTh €€ B IUPCKINIO HMHCTUTYTA B ICHDb IIPOBCACHHA SK3aMCHA.

MCTOI[I/I‘-IGCKI/IG PCKOMCHAAIIMH U BaAPpUAHThI 3K3aMCHAITMOHHBIX 3a)1aH1/1171 O6CY)K)I€HBI Ha 3aCCJaHnU
Kadenaps «__ » 202 r., mpotokon Ne .




